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1. HIOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydeOHOMy mpenMery "buomorus" (mamee - Ouosorus) Ha
YpOBHE cpeqiHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHU (penepanbHoi paboueil mporpaMmMbl BOCIIUTAHUS.

VYueOnbiii npeamer «buonorus» yrimy6iaéaHoro ypoBHs uszyudenus (10-11
KJIACChI) SIBJISICTCS OJIHUM K3 KOMIIOHEHTOB MpeIMETHOW obnactu «EcTecTBEHHO-
HayuHble mpeaMmeTb». CormacHo mnonoxenusmM PI'OC COO npoduiibHbIE
y4eOHbIE TIPEIMETHI, U3ydaeMble Ha YrayOJIEHHOM YPOBHE, SIBIISIIOTCS CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpeaHEro oOmmiero oOpa3oBaHUS U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01IKUM, cpeHUM TTPOPECCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanueln o0yJaroumxcsi U CTUMYJUPOBAHUEM
MHTEpeca K KOHKPETHON 00JIaCTM HAyYHOTO 3HAHUA, CBS3aHHOTO C OMOJOTHEH,
MEUITUHOM, SKOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma no ydyeOHoMy mpeamety "buonorua" naér npeacrtaBieHHE O
Heau M 3ajadax u3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriayOnéHHOM
YPOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, ero
CTPYKTYpUpOBAaHME IO paszfenaM M TeMaMm, paclpeieieHue Mo Kiaccam,
PEKOMEHAYET TOCJIEeIOBATEIbHOCTh H3YUEHMsS y4eOHOro Marepuaja ¢ ydéToM
MEXIPEIMETHBIX M BHYTPHIIPESIMETHBIX CBS3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3yYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBAETCS
HAIMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIUTaHWE OEpeXKHOTr0 OTHOIICHUS K OKpYKalled NpupoaHou cpene. B
nmporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit PIOC COO K MmIAHUPYEMBIM
JUYHOCTHBIM, METAIllpeAMETHBIM M TIPEAMETHBIM pe3yJibTaTaM OOydYeHHS U B
GbopMUpPOBAaHUM OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHOU JEATEIbHOCTH,
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYueOubiit npenmer «buosorus» Ha YpoBHE CpeIHEro oluiero odopa3oBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha
pacIvpeHre U yriiyoJieHne 3HaHUW O0O0ydYaroluXcs O >KUBOW MPHUPOJIE, OCHOBAaX
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MOJIEKYJIIPHON W KJIETOYHOW OMOJIOTHH, SMOPHOJIOTMUA U OHOJOTHUU Ppa3BUTHS,
TEHETHKH, CEJICKIIUU, OMOTEXHOJIOTUU, YIBOIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuenue ydeOHoro mpeamera «buonorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYyYEHHUIO
Ononornyeckoro  oOpa3oBaHMsl B  By3aXx W OpraHM3alUAX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIMX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TOTy4aloT pa3Butue. Tak,
pacmiMpeHbl U yriayOJeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJOBeKa, OONIMX 3aKOHOMEPHOCTSX >KHU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI IJIS MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOILIMMHU 3HAHUSAMHU, IMOJYYEHHBIMH OOYYaAIOUUMUCS NpPU HU3YUYEHUH
($u3MKH, XUMHH, Teorpaduy 1 MaTEMaTUKH.

Crpyktrypa mporpaMmbl 1o yueOHOMY mnpeamety "buonorus" orpaxaer
CHUCTEMHO-YPOBHEBBIH UM DBOJIOIMOHHBIN TMOAXOABI K HW3YYCHHUIO OHOJIOTHH.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, 3BOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMiie,
COXpaHEeHUs OHMOJIOTMYECKOro pa3HooOpaszus 1uranetsl. Tak, B 10 kmacce
U3Yy4aloTCd OCHOBBI MOJIEKYJSIPHOW M KJIETOYHOW OWOJOruu, 3MOpPUOJIIOTHU U
OMONOTHH Pa3BUTHUS, TEHETHUKU M CEICKIUH, OMOTEXHOJOTHH W CHHTETUYECKOU
OMONOTHHY, AKTyaIU3UPYIOTCS 3HAaHMS OO0ydYarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHE 0 Ouocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CNEYUTh  OCBOCHUE
o0yJaroIuMHUCcs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIUIIOB U MPaBUJI,
JIe)KAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOIIEHO3a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKCHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIIAAHBIX aCIIEKTaX OMOJOTMYECKUX 3HAHUM. [[ns
pa3BUTHS WU TOAJEPKAHMS HHTEpeca OO0ydallIuxcs K OHOJOTMU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJICHMSI U Pa3BUTHS
TOM WM MHOW o00nacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeixHBIX
Y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

[enb uzydenus: yueOHoro npenmMera «buonorus» Ha yriyOJaéHHOM ypOBHE —
OBNIAZIcHUE  OOYyYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HHTEpECa K ONpeAesEHHON o0actu
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npoecCUOHANBHON JIeATENbHOCTH, CBSI3aHHOM € OWOJIOTHEW, WJIM K BBIOOpY
y4eOHOT0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOTMYECKOT0 00pa3oBaHusl.

JoctikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonorus» Ha
yTIIyOJIEHHOM YpOBHE 00€CTIEUNBAETCS PEIICHUEM CIIEIYIONIUX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MpaBUJIax, COCTABIISIIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHPA; O
CTPOEHUH, MHOTOOOpa3uu MW OCOOCHHOCTSX OWMOJOTHYECKUX CHUCTEM (KIJICTKa,
OpraHu3M, MOMYJIAIHNS, BUA, OMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJICIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCAd C METOJaMH IIO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOU U
KJIETOYHOM OHMOJIOTUU, HSMOPHUOJIOTUUM U OHOJOTUU PA3BUTHS, TEHETUKH W
CECJICKIIMU, OWOTEXHOJIOTUU M CHUHTETUYECKOM OHOJIOTMH, TMaJCOHTOJOTHUH,
DKOJIOTUHU);  METOJAaMH  CaMOCTOSITEJIBHOTO  TIPOBEJCHUS  OMOJOTUYECKHUX
uccleoBaHU B JjabopaTtopum W B mpupoje (HaOmoJeHue, H3MEpEeHue,
AKCIEPUMEHT, MOACIUPOBAHUE);

OBJaJicHUE OOYYalOIIMMHUCA YMEHHUSIMU: CaMOCTOSITEJIbHO  HAXOJIUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIMIO; TO0JIb30BaThCS
OMOJIOTMYECKOM TEPMUHOJIOTUEH M CUMBOJMKOM; YCTAaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTUM W COIHMAIBHO-JKOHOMHUYECKUMH M  DKOJOTHYCCKUMU
npoOJjieMaMu 4YeJIOBEUECTBA; OIEHUBATh MOCJEACTBUS CBOCU IEATEIBHOCTH IO
OTHOILICHUIO K OKpY’KaloIlleld NpUpOAHOM cpeae, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPY’XKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoduiiakTUKA WHGEKIIMOHHBIX 3a00J€BaHUM, MpaBuiia TOBEACHUS B MPUPOJIE U
oOecrieueHusi 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa,; XapaKTepu30BaTh
COBPEMEHHBIC HAy4YHbIC OTKPBITHS B 00JIACTU OMOJIOTHH;

pa3BUTHE Y 00yYarONIMXCSI UHTEIUICKTyaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIIAOIIMMUCS OTKPBITUSIMH W COBPEMCHHBIMHU
UCCIICIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METO0JIOTueH
OMOJIOrMYECKOTO UCCIIeIOBAHUS, MIPOBEICHHUSI AKCTIEPUMEHTAITLHBIX
UCCIIEIOBAaHUM, pelieHus] OMOJOTUUECKUX 3aJ1ay, MOJICIIMPOBAHUST OMOJIOTHYECKUX
O0OBEKTOB U MPOILIECCOB;

BOCITUTAaHUE y 00y4aroNuXcs IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSAM; (OPMHUPOBAHUE SKOJIOTHUUECKOM,
TeHETHYECKOM TPaMOTHOCTH, OOINEeHl KyJIbTypbl TIOBEJACHUS B MPHUPOJE;
WHTETPAlMHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOydYaloIMMMHCS  KOMIETEHTHOCTH B  pallMOHAIHLHOM
MPUPOOTIOIL30BaHNN (COONIO/IEHNE TIPaBUJI TOBEICHUS B TPHUPOJIE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOC(ephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS M 370POBbS
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OKpYXXarolmux Jrojed  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrnieueHrne O€30MacHOCTH KU3HEACATCTPHOCTH B UYPE3BBIYAWHBIX CHUTYaIUsIX
OPUPOTHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMUECKUX 3HAHUI U YMCHHI B MOBCEIHEBHOMN KU3HH;

CO3/laHME  YCIOBHM  JUII  OCO3HAHHOTO  BBIOOpa  OOYyYaIOIUMUCS
VH]IMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIOMEMY MNPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBHUH C
WHMBUTy AIbHBIMUA UHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 YacoB, OTBEICHHBIX HA M3yueHUE OMONOrMM Ha yriayOJIeHHOM
YPOBHE CpeaHero ooOmero oopasoanusi, cocrabisier 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezemo), B 11 kinacce — 102 gaca (3 yaca B HEJIEIIO).

OT0O0p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOyuUeHHUs OMOJIOTUU
OCYILECTBISETCS C y4ETOM CHEUM(PUKU €ro COACpKaHMUsS M HAlpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alUsIX CPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM YCIOBUEM IIPU 00yUEHUN OUOJIOTMU Ha yTIyO0JIEHHOM ypOBHE
SBIISIETCS TIPOBEJCHUE JIA0OPATOPHBIX M MpakTHdeckux pabor. Taxxke ywacTtue
00yJaromuxcs B BBITIOJHEHUH MPOEKTHBIX U Yy4EOHO-UCCIENOBATENBCKUX padoT,
TEMaTHUKa KOTOPBIX OMPEIENACTCS Y4YUTeIeM Ha OCHOBE HMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBH.



2. COJEP)KAHUE OBYYEHUA
3. COAEP) KAHUE OBYYEHUA 10 KIIACC

ConepkaHue TpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHOM utoropoi arrectanuu (I'MA).

Tema 1. BuoJsiorns Kak Hayka

CoBpeMeHHass OHMonorusl — KOMIUIEKCHAsE Hayka. KpaTkas uctopust pa3BUTHS
Ovonornu.  buonormyeckue HayKd M HM3y4YaeMble MMH  NPOOJIEMBI.
@yHIaMEHTAJIbHbIC, NPUKIAAHBIE W IIOWCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOrHN.

3HadeHure OMoJIOTHH B (DOPMUPOBAHHM COBPEMEHHOUN €CTeCTBEHHO-HAYUYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizaHHble ¢ Ouosiorued. 3HayeHHEe OUOJIOTMU B
IIPAKTUYECKON JIEATEIBHOCTH YEJIOBEKA: MEIULMHE, CEJIbCKOM XO3sMCTBE,
IIPOMBIIUIEHHOCTH, OXPaHe MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecockuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupbr 1 cxembl: «CBsi3p OMOJOTMM C APYrMMU Haykamu», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3yYEHHUE

JKuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouonoruu. CBONCTBAa KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JAUCKPETHOCTb W LEIOCTHOCTD,
CIIOKHOCTb M YHNOPSAJOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHH3alus,
CaMOBOCIIPOU3BEECHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHM3aly JKUBBIX CHUCTEM: MOJICKYJISIPHbIM, KJIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bmoreoneHoTnyeckuit), OmochepHbiii. Ilporecchl, MPOUCXOIANINEC B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKU >kuBOro. JKu3Hp Kak (opma CyIlecTBOBaHUS
Marepun. Hayku, nzyyaromue KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHSIX OPTaHU3ALINH.

N3ydenne xuBBIX cucteM. Metonapl Ouosiorndyeckoi Hayku. HabmroneHwue,
MU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MetaaHanus. [IoHsaTue o 3aBuCMMon n
HE3aBUCUMOM mnepeMeHHOW. IlmanmpoBanue skcnepumenta. I[loctaHoBka u
npoBepka rumnote3. Hynesas runote3a. IloHstue BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ysbratoB. [IpuunMHBI WCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHAthe
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu

Tabmuuplt U cxembl: «OCHOBHBIE MpPHU3HAKU >KU3HW», «buomormueckue
cuctembl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3allU >KUBOUN
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
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OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metoasl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  JaboparopHoe  00OOpyJOBaHME  JJii  MPOBEACHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnyeckas padGora «lcnonap30BaHWE pa3IUYHBIX METOJOB IpHU
U3YUYEHUU )KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knetka — cTpykTypHO-QYHKIIMOHANbHAS €OUHHUIA >kuBOro. Kcropus
oTkpbITus KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ineiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHHUS] COBPEMEHHOW KJIETOYHOMN
TEOPUH.

MeTonpl  MOJIEKYJSIPHOM M KJIETOYHOHM  OWMOJNOTMH:  MHUKPOCKOIMS,
xpomarorpagus, 3JeKTpodope3, METOJ MEUYEHBIX aToOMOB, AU(QepeHInanbHOe
HeHTpUyTrUpoBaHue, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emokK. DINEeKTpOHHas MUKpockonus. Kougoranvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

[Toptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. lIneinen, P. Bupxos, K. M.
bap.

Tabmuupbl 1 cxeMbl: «CBETOBOM MHKPOCKOID, «DJIIEKTPOHHBIM MHKPOCKOIDY,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass paGora «l3yyeHue MeETO/NOB KIETOYHOM OHOJIOTHUH
(xpomartorpadusi, snexrpodopes, auddepeHnmaTbHoe IEHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumnueckasi OpraHu3anus KIeTKU

XUMHUYECKUM COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINS, pearcHTa, yd4acTHe B CTPYKTYpUPOBAHUU
KJIETKH, TEIUIOPEry/siuu. MuHepaibHble BEUIECTBA KJIETKH, UX OMOJIOrMYecKas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckne BeEHIECTBA KIETKH. buonornueckue mnoaumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0ekoB. CTpYKTypbl OelKoBoM Mosiekybl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBi3b. BTopuuHas, TpeTu4Has, YETBEPTHUUHAS
cTpyktypbl. Jlenarypamus. CsoiictBa OenkoB. Knaccudukauuss  OGenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.

VYrneBonbl. MoHOCaxapuibl, AUCaxapuibl, OJIUTOCaXapyIbl U MOIUCAXaPUIBL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOMCTBA  yTJIEBOJOB.
buonornueckue GyHKIUU YTIIEBOOB.

Jlunuapet. I'uapodunsHo-THApodoOHBIE cBoMcTBA. Kitaccudukanus TunmmmaoB.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepousibl. buomornueckune QyHKIUU
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munuaoB. OO1Me CBONCTBAa OMOJIOTMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kuciotsl. JIHK um PHK. CTpoeHue HYKJIEHHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoiinas cnmpans. MecTtoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue Monekynasl AT®. Makpospruueckue cBsizu B Mojekyiae ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (QYHKIIUHU B
Kietke. Jlpyeue wuyxneozuompughocpamor (HT®). Cexenupopanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykTypHas Ouonorusi: Omoxumuueckue u Onodusndeckue ucciaeaoBaHUs
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKYyNI. Moodenuposarue
CMPYKMypbl U QYHKYU OUOMONEKVI U UX KOMNieKkco8. KomnvromepHultl ousaiin u
Op2anHUyecKull CuHme3s OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JlemoHcTpanuu

[Toptpetsl: JI. Tlonmnr, . Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankiuH,
®. Conrep, C. [Ipy3unep.

[uarpammsel:  «PacnipeneneHne XMMHMYECKHX OJIEMEHTOB B HEXHUBOU
npupoae», «Pacnpenenenne XuMUYECKUX AJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuuel u cxemsl: «llepuogmyeckas TaOauIa XUMUYECKUX 3JIEMEHTOBY,
«CtpoeHne MOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD», «CTpoeHHE MOJIEKYJ
yrieBoJoB», «CTpoeHne MOJEKyn JunuiaoB», «HyKIIeMHOBBIE KHCIIOTBD,
«Ctpoenue Mosnekyisl ATOy.

O6opynoBaHue: XUMUYECKasl MOCy1a U 000PyI0BaHKE.

JlaGopaTopHasi pabora «OOHapyxeHHe OCIIKOB C ITOMOIIBIO KaUYSCTBEHHBIX
peaKIUii».

JlaGopaTopHnasi padora «/cciienoBaHne HyKJIEMHOBBIX KUCIIOT, BbIAECICHHBIX
Y3 KJIETOK PA3JIMYHBIX OPTraHU3MOBY.

Tema 5. CTpoenue u GQyHKIMH KJIETKH

Tunbl KIETOK: 3yKapuOTHYECKass W mpokapuothueckas. CTpyKTypHO-
(GyHKIHMOHAJIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHnue npokaproTruueckoi kieTku. Kietounas creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpOeHHsI TeTepoTpo(HONM U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOLIEHO3aX.

Crpoenue 151 (GyHKITMOHUPOBAHHUE 3YKapUOTUYECKOM KJIETKH.
[Mnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIIOPT BeECTB Yepe3 IMIa3MaTUYecKyt0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas mauddysus), akKTUBHBIA (TMEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomymponurnaemocts MemOpanbl. Pabota HaTpuii-



KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTEHHM, IprOOB.

[uromnnasma. [urozons. [{utockener. JBmkenue nuromiasmbl. OpraHou bl
kietku. OnHoMeMOpaHHBIE OpPraHoOUbl KIETKH: OJHAOIUJIa3MaTHYecKash CeTh
(OIIC), ammapat I'ompmku, JTU30COMBI, UX CTPOCHHE U (YHKIMH. B3anMOCBs3b
OJTHOMEMOpPaHHBIX OPraHOUAOB KiIETKH. CTpOeHHEe TpaHyJIApHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petuxkynym. CekperopHas QyHkuus ammapata ['onpmku. Moodugurkayus denxos @
annapame ['onvoxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIIIECTB B KJIeTKe. Bakyonu pacTuTtenbHbIX KieTok. Kietounslii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOMJIbl ~ KJIETKHA:  MHUTOXOHAPUH,  IJIACTH]IBI.
IIpoucxoscoenue mumoxonopuii u naracmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIMHW MHUTOXOHJpuM U tmiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJ0pOIIacThl, XPOMOIUIACTHI, IEMKOMIACTHI BBICILIUX PACTCHUM.

HememOpanubie opranouzsl kietku CTpoeHre W (PYyHKUIUMH HEMEeMOpaHHBIX
OpPTraHOUIOB KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmeol.
MukpodunameHTsl.  AxkmunogvleMukpoguiamenmsl.  MBpIIIEUHbIE  KIIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KiertouHbii
neHTp. CTpoeHWe W JBUKEHHE JKTYTUKOB M pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyodoukamu. MomopHvie 6enxku.

SAnpo. OOosouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIILIKA, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpoMocoM B uHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHoU 00010YKU 8 Mumose. Sfoepmbiil
Mpancnopm.

Knerounslie BkmtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapuoT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHCTpau UM

[Toptpetsr: K.C. MepexkoBckuit, JI. Mapryiuc.

Tabmuupsl u cxeMbl: «CTpoeHHE SYKapUOTHYECKOW KiIeTKn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUN, «SAapo», «CTpoeHre NpOKapuOTHIECKON KIETKN.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOMpEnaparbl pPacTUTENBHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlabopaTtopnasi padora «l3yueHne CTPOEHHS KIETOK Pa3IUYHBIX
OpPTraHH3MOBY.

IIpakTuuyeckas padora «3ydeHune CBOMCTB KJIETOUHON MEMOPAHBD.
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Jlabopatopuasi padora «MccrnenoBaHue IuIazMoiiv3a M JIETJIA3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTuyeckass  padora  «/3ydyeHue  JABWKEHUS  IUTOIUIA3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BemiecTB M NpeBPalllcHHE JHEPTIUH B KJIEeTKe

AccuMUISIIIAS M AUCCUMUJISIIIAS — IBE CTOPOHBI MeTabonu3Ma. Turbsl oOmMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
npoleccax. OJHEpPreTMYecKoe oOecnedueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIUuid KJIETOYHOTO
Merabomm3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXaHW3M JCHCTBUS.
Kodepmentsl. Otnuunsi pepMEHTOB OT HEOPTraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPhl M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBII CUHTE3 OpPraHUYECKMX BelecTB B KieTke. DorocuHTEs.
AHoKkcuzenHbIll U OKcuceHHbld omocunmes y oaxkmepuu. Ceemocobuparowue
nueMeHmvl U NUSMEeHmMbl peakyuoHHo2o yeumpa. Ponb XJIOpOMIacToB B MPOLECCE
dorocunTeza. CBetoBast u TeMHOBas Gazbl. Pomoodvixanue, Cs., Ca. u CAM-munuv
¢domocunmesa. IlponykTuBHOCTh (OTOCHHTE3a. BinsgHHe pa3nuyuHbIX (HaKTOPOB
Ha CKOPOCTh (poTOCHMHTE3a. 3HAUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIKE OaKTepuH, >KeIe300aKkTepuu, cepoOaKTepHH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHa’poOHble opraHu3Mbl. Bunel Opokenus. IIpogykTel OpokeHHS M HX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYaUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl AHEPreTUYECKOIrO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHUE TIFOKO3HI.

buonornueckoe OKUCIEHHE, WIM KIIETOYHOE JbIXaHue. Poib MUTOXOHIpUN B
nporueccax ouosjgoruueckoro okucinenus. Lluknnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonuou ATD-cunmaser. llpeuMyniecTBa a’poOHOTO MyTH
oOMeHa BelleCTB nepea aHadpoOHbIM. DPGHEeKTUBHOCTh SJHEPTETUUECKOT0 OOMEHa.

JleMmoHCTpauumn

[Hoptpersr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenwsrapar, I Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3Y», «IHEPreTHIECKU 0OMeH», «buocunTes
oenka», «CtpoeHue pepMeHTa», « XEeMOCUHTERY.

O6opynoBaHue: CBETOBOM MHUKPOCKOM, OOOPYIOBaHUE IJISI MPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass  pabora  «M3yueHue  KaTaJUTUUYECKOM  AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.
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Jlabopatopuasi pabora «M3yueHue (epMEHTATUBHOIO paCHICTICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuasi pabdora «CpaBHeHue mporeccoB (GOTOCHHTE3a H
XEMOCUHTE3a.

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHasi HH(pOpMaLUA ¥ peajin3alus e€¢ B KiIeTKe

Peakuun matpudHoro cuHte3a. [I[pUHIUIT KOMIUIEMEHTAPHOCTH B PEAKIIUAX
MaTpUYHOTO CcHUHTe3a. Peanuzanus HacneacTBeHHON uHpopmaiuu. ['eHeTnyeckuit
KOJX, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yyactue TpancnoptHeix PHK B 6nocunrtese Oenka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOkuCHOT. Ponb pubocom B
OouocuHTese OenKa.

Cogpemennvle npeocmasieHus o cmpoenuu ceHos. OpraHnuszaius reioma y
MIPOKapUOTa U 3YKApUOT. Perynsuus akTUBHOCTH T'€HOB y MpokapuoTa. ['unoresa
onepona (®. Kaxo6, K. Mano). MonexynsapHvle mexanuzmvl IKCHPECCUU 2€HO8
aykapuoma. Ponb xpomamuna 6 pecynsiyuu pabomel 2enos. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounslil romeocTas.

Bupycbl — HekeTouHble (POPMBI )KM3HU U OOJMraTHbIC Mapa3uThl. CTpOeHHE
IPOCTBIX U CIOYKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamnas mpanckpunyus, peeepmasd, UuHmezpasa.

BupychHbie 3aboneBanus 4enoBeka, kuBoTHbIX, pacteHuit. CIIN/, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u aumanuz oonvuux maccusos («bigdatar)
CMPYKMYpHBIX Ouonocudeckux oannvix. Hanomexunonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvie pynkyuu 6eakos. Cnocobwvt 0ocmasKu 1eKapcms.

JeMmoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUiA.

Tabnuuel u cxembl: «buocunrte3 Oenkay, «l'eHeTnyeckuilt koa», «Bupyco,
«bakrepuodarmu.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Knerounbri 1mukn, ero mnepuoabl u perymsnus. WuHtepdaza u Mutos.
Oco0OeHHOCTH TpolIeccoB, MpoTeKawIux B HHTepdaze. [loAroroBka KIETKH K
nenenuto.  I[Ipecunretmyecknii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUI ) IepUO bl UHTEPGa3HI.

Marpuunsiii cunte3 JAHK — penmmkanus. [lpuanunsr perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBIN  CHUHTE3, aAHTUNAPAIUIECIBbHOCTb.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
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TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
rariouaHblii  Habopbl  XpoMocoMm. ['omonioruunbie  XpoMocoMmbl. [lonoBbie
XPOMOCOMBI.

Henenne wierkn — MuTo3. CTaguM MUTO3a MU MPOUCXOIAIINE B HHX
nponeccel. Tunel muro3a. KapuoknHe3 u nuTOoKHMHE3. buosiorndyeckoe 3HaueHUE
MHTO3a.

Perynsauusa mMuTOTHYECKOro HuKiIa KieTku. [Iporpammupyemas kKierodyHas
rubesnb — anomnTo3.

Knetounoe siipo, XpoMOCOMBI, (YHKIMOHAIbHAsE TEHOMHKA. MexaHuzmuvl
npoaugepayuu, ouppepenyuposxu, cmapenus u eubeau xiemox. «lL{ugposas
KlemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JlemoHcTpanuu

Tabmuubl 1 cxeMbl: «OKU3HEHHBIN MUK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Permkanus JJHK.

OO0opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenapaTsl: « MUTO3 B KiIeTKax
KOpELIKA JIyKay.

JlabGopaTopHas padora  «/3yuenme = XpoMOoCOM  Ha  TOTOBBIX
MHKPOIIPETIApATAX».

JlaGopaTopnas padora «HabmogeHne MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpEnapaTax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHU3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOECHHUSI U KUZHEEATEIIbHOCTH OJHOKIETOUYHBIX OPTaHHU3MOB.
bakTepun, apxeu, OJHOKIETOYHBIE T'PHUOBI, OJHOKJIECTOYHBIC BOJOPOCIH, IPYTUE
npoTUCThI. KoJIOHWANIbHBIE OPTAHU3MBL.

B3auMocBs3p yacTel MHOTOKJIIETOYHOIO OpraHvu3Ma. TKaHW, OpraHbl U
cucteMbl opranoB. OpraHnu3M Kak eIMHoe 1enoe. ['omeocras.

Txkanu pactenmit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTenbHAas,
MOKPOBHAs, MPOBOASAIIAS, OCHOBHas, MexaHudyeckasd. OCOOEHHOCTH CTpPOEHUS,
(GyHKLIMIA U pacioyIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHu >KMBOTHBIX W 4YeJOBeKa. THIbl KUBOTHBIX TKaHEW: SMUTEIHANIbHAS,
COEJIMHUTENbHASA, MbIlIeYHasi, HepBHasg. OCOOEHHOCTHM CTpOEHUs, (QPYHKUUN H
PACIIOJIOKEHUS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opranbel. BereraTuBHbie W T€HEpAaTHUBHbIC OpraHbl pacTeHuid. OpraHbl U
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3aMoB. Kapkac pactenuil. CKeneThl OJJHOKJIETOYHBIX
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblil n BHyTpeHHUi ckener. CTpoeHHE U
THUIBI COEAUHEHUS KOCTEM.

JIBuxeHne  OpraHu3MoOB.  J[BM)KEHME  OJHOKJIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BM)KEHHWE MHOTOKIJIETOUHBIX PacTEHUIl:

=~
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TPONU3MBl M HAcTHH. JIBMKEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbliieyHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

[Iutanne opranu3smoB. [lorjomenne BOAbI, YIVIEKACIOrO rasa H
MUHEPAJIBHBIX BEIIECTB pacTeHUAMH. l[IuTaHne >XKMBOTHBIX. BHyTpumnosioctHoe u
BHYTPHUKJIETOYHOE MHIEeBapeHre. lIuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanve opranu3moB. Jlprxanue pactennii. J{prxanne >xuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas HOBEPXHOCTD.
XKabepuoe u néroynoe npixanue. J[pixanre MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOIUOHHOE  YCJIOKHEHUE CTPOCHUS JIETKMX TO3BOHOYHBIX KUBOTHBIX.
JpixarenbHasi cUCTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NOTUL U
MieKonuTaromux. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
TpancnopT BemecTB y JKMBOTHBIX. KpoOBEHOCHas cucreMa M €€ Oprassl
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyrum KpoBooOpaiieHus. DBOJIOLMOHHBIE
YCIIOXKHEHUSI CTPOEHHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla U €€ peryJsiums.

Brinenenue y opranu3smoB. Beigenenune y pacreHuil. Beigenenue y
KUBOTHBIX. CoOKpatuTenbHble Bakyonu. Opranbel BelaesieHus. PuipTpanus,
CeKpelusi U 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PaOOThl OPTaHOB BBIJCICHUS.
CBs13b MOJIOCTH TEJIa C KPOBEHOCHOW M BBIICIIMTENIBHON cUcTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yesoBeka. [louku. CtpoeHne u QpyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpraHuM3MOB. 3allUTa y OJIHOKJIETOYHBIX OpraHu3moB. CrHopbl
OakTepuil M WUCTHI MPOCTEHINIUX. 3alUTa Yy MHOTOKJIETOYHBIX pPaCTEHUM.
Kytukyna. CpeacTsa macCUBHON M XUMHUYECKOM 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpPOBBI M KX NPOHU3BOJHBIE.
3amuTa opranu3Ma ot Ooje3Hed. UMmyHHas cucteMa uenoBeka. KietouHblii u
IYMOPaJIbHBIA MUMMYHHUTET. BpoXn€HHbIH M NpUOOpETEHHBIN creunuueckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTUBHOTO umMmyHutera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTe W peryiasiuMss |y OpPraHu3MoB. Paznpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxuMocTe ©  perymsiuus y
pacteHuid. PocToBbIE BENIECTBA U X 3HAYECHHE.

HepBHas cucrema u pedrekTopHass peryisiusi y >KUBOTHBIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLNOHHOE YCIOKHEHNUE CTPOECHUS HEPBHOM CUCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas nyra. bezycinoBHbIe U yCIOBHBIE pe(IIeKCHI.
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['yMopasibHast peryysiiysl U SHAOKPHHHAsS CUCTEMA YXUBOTHBIX M YEJIOBEKA.
JKene3pl SHIOKPUHHOM CHUCTEMBI M HUX TOPMOHBIL. [IeHiCTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOW UM SHAOKPUHHOM cucTeM. ['mnoramamo-runodusapHas
CUCTEMA.

JleMoHCTpanun

[Toptper: U. I1. I1aBnos.

Tabmumpt u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl IBETKOBBIX PACTEHHID,
«CucteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue creds,
«CTpoeHne JNHCTOBOM IUIACTHHKWY», «TkaHM >KMBOTHBIX», «CKEIET YeI0BEKay,
«IInmeBapurensHas cucrteMa», «KpoBeHocHas cucremayn, «JlpIxaTtesbHas
cucrema», «HepBras  cucrema»,  «Koxka», «Msblmeynas  cucreMay,
«BpiienurenbHas cucTeMa», «OHIOKpUHHAsA cucTeMay, «CTpOEHWE MBILILBDY,
«Mmmynurer»,  «KumeunonosoctHele», «CxeMa  NUTaHUSA  PACTCHHW»,
«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«Crtpoenue mnanapumn», «BHyTpeHHee cTpoeHne HOKIEeBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymku», «HepBHas ~— cucrtema
npecmbikatomuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTarmux», «HepBHas cuctema yenoBeka», «Peduexcey.

OOopynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnaparbl OJHOKIETOYHBIX
OpTraHW3MOB, MUKPOIIPENAPAThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIIEKIIUU
HAaCEKOMBIX, UIJIOKOXHUX, KUBbIE 3K3EMIUISIPhl KOMHATHBIX pacTeHWil, repOapuu
pacTeHU! pa3HbIX OTJAEJIOB, BIJIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJIOBeKa,
00OpyI0OBaHUE JJIsl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIIHOTO MMUTAHUS PAaCTEHUH,
pacHierieHus Kpaxmasia U OelKoB 1o eidcTBreM GepMEHTOB, 000pYAOBaHHE /ISt
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIU TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlaGoparopHasi pabora «3yueHue TKaHEe paCTCHUI.

JlaGoparopHasi padora «3ydueHue TKaHEe sKUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrue opraHoB IIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHSI OPraHU3MOB: OecroJioe (BKJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA: IOYKOBAaHUE,  CIOPYJISLUS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxeHnue. [loyoBbie KiIETKH, WM TaMeThl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meio3e. Kpoccunrosep. bruonornyeckuii cMbICI
MeHo3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.
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[IpenzapoasiiieBoe pa3Butue. I'amerorene3 y >kuBOTHBIX. [10JIOBBIE JKEJIE3HI.
OO6pa3oBaHue U pa3BUTHE MOJOBLIX KiIeTOK. CiepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnooTBOpEeHUE W SMOPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUSA: HAPYKHOE, BHYTpeHHEee. [lapTeHorenes.

NHauBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HayKa
O Pa3BUTHUU OPTAaHU3MOB. Mopghozenez — 00HA U3 21A8HBIX NPOOIeM IMOPUOTOSUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpuMmepe Jsarymkw). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u Hedepmunuposannoe Opoobnenue. bnacmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKOIMTAIONINX. 3apOJABIIICBbIC JIUCTKU
(racTpymsaius). 3akiiajika OpraHOB M TKAHEHW U3 3apOJIBIIIEBHIX JIMCTKOB. B3anmHoe
BIIMSHUE YacTeld pa3BUBAIONIETOCS 3apojbliia (dMOpHOHATIbHAS WHIYKITHA).
3akiajKka TIUIlaHa CTPOCHUSA JKMBOTHOTO KakK pe3yJibTaT HEePapXUUECKUX
B3aMMOJICHCTBUH TeHOB. BiusHHMe Ha >MOpPHOHANIBHOE pPa3BUTHE Pa3TUIHBIX
(haKTOPOB OKPYIKAIOIICH CPe/Ibl.

Poct u pas3Butue xuBOTHBIX. llocTamOpuonanbHblii nepuoa. llpsimoe u
HempsiMoe pas3BuTue. Pa3zBute ¢ wMeramopdo3oM y O€CO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. DBHOJOTMYECKOE 3HAYEHHE MPSIMOTO U HEMNPSIMOTO
Pa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUIbI pocTa KUBOTHBIX. DAKTOPHI
PEryJIALNU POCTa KUBOTHBIX U yenoBeka. CTaiuu mOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y KUBOTHBIX M 4YesnoBeKa. [leproasl oHTOreHe3a uenopeka. CtapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

PasMHoOXeHne u pasButrhe pacteHuid. I'amerodutr u crnopodur. Meio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B IMporecce Menosa.
I'ametorenes y pacreHuid. OTNJIOJAOTBOPEHHWE M PA3BUTUE PACTUTEIIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHH.

MexaHu3MBbl peryJIaiuyd OHTOI€HE3a Y PACTCHUHN 1 )KUBOTHBIX.

JleMmoHCTpau UM

[Toptpersr: C. I'. HaBammun, X. llneman.

Tabmuupl U cxembl: «BereratuBHOe pa3MHOXKEHHE», «THIBI Oecrnonaoro
pa3sMHOXKEHUD», «Pa3MHOXEHHE XJIaMHAOMOHAIb», «Pa3MHOXEHHE HBIJIEHBD»,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3ousiay, «OCHOBHBIE CTaAuMU OHTOreHe3ayn, «lIpsiMoe u
HENpsAMOE pa3BuThE», «Pa3BuTme Mauckoro xyka», «Pa3Butue capanum»,
«Pa3BuTne nArymkm», «JlBOMHOE OIUIOJOTBOPEHHE Y UBETKOBBIX PACTEHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M JABYIOJIbHBIX PAaCTCHUI, « KM3HEHHBIN UK
MOPCKOM  KamycTbDy, <«OKWM3HEHHBIM UMK MXa», <« KHW3HEHHBIM  IUKI
MManoOPOTHHUKAY, « KU3HEHHBIN IIUKJT COCHBI.
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O6opynoBaHue: CBETOBOM MMKPOCKOI, MHUKPOMpENapaThl SULEKIETOK U
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKIY.

JlabopaTopnasi padora «/3yueHue CTpOCHUs MOJOBBIX KJIETOK HA FOTOBBIX
MHUKPOIIPETapaTaxy.

IIpakTnueckass padora «BbIBICHHUE MPU3HAKOB CXOJCTBA 3apOJblIIeh
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi paGora «CTpoeHHUE OpPraHOB pPa3MHOKEHHUSI BBICIIHUX
pacTeHu.

Tema 11. I'eHeTuka — Hayka 0 HACJIeJACTBEHHOCTH M HW3MEHYHBOCTH
OPraHnu3MoB

Wcropust cTaHOBIEHUS W PAa3BUTUA TEHETUKU Kak Hayku. PaGoter I
Menpens, I'. ne ®@puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Pa6oter H. K. KonbsuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE T€HETUYECKUE TIOHATUSA U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATHUBHBIC NPU3HAKHA, JOMUHAHTHBIA WU PELUECCHUBHBIN
MpPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METOJbl ~ TCHETHKU:  THOPUIOJOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanumn

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komsmos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuibl U cxeMbl: «MeToJ bl TeHETUKIY, «CXEMBbI CKPEIIUBAHUS.

JlaGopaTtopHasi pabora «Jlpo3odmiaa Kak OOBEKT TECHETHYCCKHUX

VICCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHmenss — 3aKoH

eIMHO00pa3usi THOPUIOB MepBOTO MokojaeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaclIeIUIeHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelBaHus. ['unore3a 4ucToThl raMmer.

AHanm3upyomee ckpenBanue. [IpomMeKyTOUHbIN XapakTep HACIIEIOBAHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBanue. Tperuit 3akoH MeHenst — 3aKOH HE3aBUCUMOIO
HAcJelIOBaHMUS  TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILVBaHUS.

CuerienHoe HacienoBanue npuszHakoB. Pabotrsr T. Moprana. CuemieHHoe
HACJICJOBAaHUE TI'€HOB, HAPYILICHHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIIEACTBEHHOCTH.
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['eHeTnka nosia. XpOMOCOMHBIN MEXaHWU3M OMNPENEIICHHS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI M TeTeporaMeTHbI moi. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETIEHHBIX C ITOJIOM.

['enHoTn Kak nenoctHas cucrteMa. [eloTponus — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM aJuleNu3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommiementapuocts. Onuctas. [Tomumepus.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTECHHM, JKMBOTHBIX M YEJIOBEKa, a
TakkKe (PU3NOIOTHYECKUX TPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (DYyHKIIHMA.
['eHeTHUecKre MEXaHU3Mbl CHMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHYecKkrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIeICTBEHHOU HH(OpMAIIUU B TOKOJICHUSX KJIIETOK U OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBbiit U BTOpOit 3akoHbI Menpens», «Tpetuii 3akoH
MeHnnens», «AHamu3upylouniee CcKpelmuBaHue», «HemomHoe TOMUHUPOBaHHEY,
«CuersieHHOE Hacle/loBaHWe MPU3HAKOB Y Jipo30¢uibl», «l'eHeThka TmoJay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOXeCTBEHHBIN ajIenu3m», «B3auMoaeicTBHE T€HOBY.

OOopynoBanue: MoOAENb JUIsl JIEMOHCTpAaIlMM 3aKOHOB €IMHOOOpa3us
TUOpPUAOB TIEPBOTO TIOKOJEHUS MW pacCHICIVICHUS MNPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJAEIb I
JIEMOHCTpAllMM CIEIJICHHOTO HACIEIOBAaHUs MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKponpenapar: «po3zoduinay.

IIpakTuyeckass padora «/3ydyeHue pe3yIbTaTOB MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBI».

IIpakTuyeckass  padora  «l3ydyeHwe  pe3ynbTaToB  JIUTHOPUTHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiicTBue reHoTMNIa W cpenbl npu  (HopMUpoBaHMH (PEHOTHUIIA.
N3MeHunBOCTh TpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHAS.

MopaudukanuoHHass U3MEHYUBOCTh. Posib cpeasl B (popMHpOBaHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuarnroHHbBIN
psa v BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MOAM(pUKALMOHHON
M3MEHYHUBOCTH.

['eHoTMNIMYECKasi U3MEHUYMBOCTh. CBOMCTBA T€HOTUITMYECKOW U3MEHYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYMBOCTH: KOMOWHATUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAs HW3MEHYMBOCTh. Mei03 M IIOJIOBOM IIPOIECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MAaHUH
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJHOTO BUA.
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MyTalMoHHass W3MEHYMBOCTh. BuUIbl MyTalMil: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHele U
HUToIIa3MaTuyeckue mMyrtauud. CoMaTUYecKUe U MOJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnencTBeHHo m3menunBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U OSNUCEHOMUKA, POJb  INULEHEeMUYEeCKUxX @Gaxkmopos &
HACNe008aHUU U USMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JleMoHCTpanun

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. . BaBuios.

Tabmuubr u  cxembl: «Bunel u3MeHuuBOCTHY», «MoaudukanuoHHas
V3MEHUYUBOCTbHY, «KombuHaTuBHas M3MEHUYUBOCTbHY, «Meno3s»,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTaruii».

O6opynoBaHue: >XKUBbIE U TepOApHBIE IK3EMIUIIPHl KOMHATHBIX PacTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3TMYHBIMU BUIAMH U3MEHUYHUBOCTH.

JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckas padora «Mytammu y aApo3oduibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun wenoBeka. MexayHapoJHas mporpaMma HUCCIEIOBaHUS T€HOMa
yejaoBeka.  MeToapl  M3yYeHMsT T€HETUKH  4YEJOBEKa: T'€HEAIOTMYECKHU,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUI, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YellOoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW MPEpacioyioKEHHOCTHIO.
3HaYCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKHU. [[OHSATHE «TE€HETHMYECKOro rpy3a». DTUUYECKUE ACIEKThl UCCIIECIOBAHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (akTOphl MOBBIMIEHHOW YYBCTBUTEIBHOCTH YEJIIOBEKAa K
(bU3nYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTndyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubl u cxembl: «Kapuotumn uenoBeka», «MeToabl U3ydYeHUsS] TEHETUKHU
4yeoBekay, «['eHeTnueckue 3a00JIeBaHNsI YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POJAOCIOBHOW.

Tema 15. Cenekuusi OpraHu3MoB
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JomecTtukanuss MW celeKnus. 3apOoKICHHUE CENEKIMM W JOMECTUKAIUU.
Yuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHuil. Poip celekuuy B CO3IaHMM COPTOB PACTEHUNA W TOPOJ
#uBOTHBIX. CopT, Mopoaa, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HacleacTBeHHOW wu3menunBoctH H. WM. BasunoBa, ero 3HaueHue I
CEJIEKIIMOHHOU PadOoTHI.

MeTonbl CeNeKIMOHHOM paboThl. VICKyCCTBEHHBI OTOOp: MAacCoOBBIA M
VIH/INBU1Y AJIbHBIM. DTarel KOMOUWHAIIMOHHOMN CCJICKIIUU. HUcnbrtanue
nmpou3BoAMTENeH 1O TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTHa TOTOMCTBA U OTOOP IO TeHOTHUITy ¢ momotibio aHanmm3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJICKIMOHHOM  paloThlI.
PainanimoHHbI 1 XUMHUYECKUN MyTareHe3 Kak MCTOYHUK MYTAlM Y KyJbTyPHBIX
dbopm opranusmoB. Vcmosb30BaHHE TE€HOMHOTO PEIAKTHPOBAHUS U METOOB
pekoMmOuHanTHbIX JIHK 17151 mosmydenust iCXoAHOTo MaTepurana ajisi CeJIeKIIUU.

[Tonyuenue MOJIUIIIONUIOB. BuyTpuBugoBas ruOpUIN3aIus.
brnuskoposcTBEHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpellluBaHue, Win ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcnonws3oBaHue
rerepo3uca B cenekiuu. OtnanénHHas rudbpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DeBONOYUAN.

CoxpaHeHre U M3y4YEHUE T'€HETUYECKUX PECYpPCOB KYJBTYPHBIX PACTCHHUU U
UX JUKAX  pOJAWYed ISl CO3/[aHUsl  HOBBIX COPTOB U THOpPHUIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 YeJAX YIYUUEHUs CYWEeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeoosvix uoeti U NepCneKmuEHbIX MEeXHOI02ULL.

JlemoHcTpanuu

[Toptpers: H. W. Basuno, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuiel u cxembl: «LIeHTpBI TPOUCXOKIECHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUUECKUX PSIIOB B HACJIEACTBEHHOM M3MEHUHUBOCTH,
«MeTtoapl cenekiuny, «Otnanénnas rubpuauzanusy, «MyTtaresesy.

JlaGoparopHasi padora «/3yueHne cCOpTOB KYyJbTYPHBIX PACTCHUNA U MOPOT
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3yueHrne METOA0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKckypcusi «OCHOBHBIE METOJIbI U JIOCTHXKEHUSI CEJICKIMU PACTEHUU H
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».
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Tema 16. buorexHoJsiorus U CMHTeTHYeCKasi 0HOJIOTHsA

OOBEKThI, UCHOJB3yEMblE B OHOTEXHOJOTMH, — KIETOYHBIE M TKaHEBbIE
KYJIbTYpBHI, MUKPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJeOONeUYeHne, MOJIyYeHUE KHUCIOMOJIOYHBIX IPOAYKTOB,
BUHOAenne. MukpoOuonorndeckuit cunHte3. OOBEKTHl MHKPOOHMOIOTHYECKHUX
texHonorui. [IpousBoacTBo Oejika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nlaHne TEXHOJIOTHA U MHCTPYMEHTOB LIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAIOIIHMECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounas unxeHepus. Meroabl KyJabTypbl KIETOK M TKaHEW PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuausanuss U COMaTHYECKHUN
smOpuoreHe3. lcmnonp30BaHHE TaluiOWZOB B CEJIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
aumumen 6 Mmeouyune. VICKyCCTBEHHOE OIUIOJOTBOpEHHE. PeKkoHCTpyKuus
SAWLEKIETOK U KJIOHUPOBAHUE XUBOTHBIX. METOA TpPaHCIUIAHTALMK SIAEP KIIETOK.
Texnonocuu  0300posaeHUs, KVIbMUBUPOBAHUSL U MUKPOKIOHATbHO2O
DPA3MHOIACEHUS CENIbCKOXOZAUCTNEEHHBIX KYIbMYP.

XpoMOCOMHass W TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomonHanTHbix JITHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W T'€HHOM  WHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue onorexHosoruu. [locrrenomuas uudposas meaununa. [P-
JMAarHocThKa. MeTaOoJOMHBIN aHanu3, TeHOUEHTPUYECKUH aHalu3 IpoTeoMa
4eJIOBEKa U OLIEHKH COCTOSIHMSI €ro 3J0poBbs. VCIONb30BaHHWE CTBOJIOBBIX
kiaetok. TaprerHas Tepanust paka. 3D-OuomHxeHepuss g pa3pabOTKU
(GyHIaMEHTaJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHM, CO3/aHUS KOMIUIEKCHBIX
TKaHE COoueTaHWEM TEXHOJIOTHM TPEXMEPHOro OMompuHTHHTa W ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHure BEKTOPHBIX BaKIMH C II€JIbI0 00OecredeHus: KOMOMHHPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSIPHBIX MEXaHHU3MOB
¢dbynkunonupoBanus PHK-conepkamux BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHCTpauumn

Tabmuubl U cxembl: «/cronb30BaHWE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM
pou3BOJCTBEY, «KileTouHas nHxxenepus», «I eHHass HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnyeckas padora «llosydyeHre MOJIOYHOKUCIBIX TPOTYKTOB.

JKekypeusi «buotexHonmorusi — BaKHEWIIas MPOU3BOAUTENbHAS CHUJA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».
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2.2. COILEPXAHHUE OBYUYEHUS11 KJIACC

Tema 1.3apo:xkneHue W pa3BUTHE IBOJIOUUOHHBIX IMPEIACTABICHHHA B
onoJiornu

OomonnoHHass teopus Y. JlapBuHa. IlpeanochUlKM BO3HUKHOBEHMS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBroKy1ye cuiibl 3BoOLMH BUAOB 10 Y. J[apBrUHY (BBICOKas MHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHW3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunTeTHdeckoi Teopun sBomonuu (CTD). HeltpanpHas
teopusi sBomonuu. CoBpeMeHHas JBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosobe, Y. Hapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema xuBod npuponsl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMUpOBaHHS
MPUCIIOCOOJICHUIT y pacTeHuil u KuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUOB
(mo Y. [apBuny)», «Cxema COOTHONIEHUSI JBHXKYIIUX CHJ DSBOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTIOLIHID.

Tema 2. MUKpPO3BOIOIHSA U €€ Pe3yJIbTATHI

[TonynsAups Kak 37€eMEHTapHas eauHUIA 3BOJoUnd. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssinuid. V3meHenue
reHo(oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTrdeckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHbie (PakTOpbl (ABWKYIHME CHUIIbI) SBOJIONWU. MyTallMOHHBIN
npouecc. KomOuHaTuBHasg wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHMsS 4YacTOT ajiened B nonymanusx. Oddext
OCHOBartesl. Jpgexm Oymuiiounoeo 2opaviuika. CHUMNCEHUE 2eHemUYecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeticha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauun.  M3omAuMs  OOMyISUN:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIOru4ecKast (pernpoayKTHBHA).

EctecTBeHHbIl 0TOOp — Hampapisomuidi  gakrop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWHA, CTAOWIM3UPYIOMIUNA,  Pa3pbIBAFOIIHIA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT, ~ OpPraHU3MOB  Kak  pe3yjbTaT  MHUKPOIBOJIOIHMH.
Bo3HukHOBEeHHE  MpUCIOCOOTIEHWH y  opraHm3MoB.  Apomopdo3bl U
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uauoanantauuu. [lpumepsl npucnocoOieHuit y opranu3mMoB: MOpP(OJIOTHYECKuE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIHLHOCTD
MPUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepunm u cTpykTypa. BumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMH. M3omsmus — ximrodueBod ¢aktop BupooOpaszoBanus. [yt u
CIIOCOOBI BUI000Pa30BaHUS: ATOTIATPUYECKOE (reorpaduueckoe),
CUMIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monuIIonIU3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Posib 3BONMIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOI0B COXPAHCHUS
ouropazHooOpasusi. MHUKPOIBOIIONKA U KOSBOJIOUHMS IMAapa3UTOB U HUX XO3SEB.
Mexanu3Mbl GOpMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI €
HEW.

JleMmoHcTpanuu

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubr u cxeMbl: «MyTaluoHHas HW3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapau—BaiinOepray, «IBmxyiue
CWJIbl HBOJIIOLUNY, «IKOJIOTHYECKasi M30JSUUs MONYJIALHMA CeBaHCKOU (openny,
«l'eorpapuueckass M30JSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoin», «IlomysiMoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0T00pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHE),
«ABnycTpuanbablii MenaHu3m», «JKuBble Hckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX, «IIpenynpexaromas OKpacka KUBOTHBIX),
«®uznonorunueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupoze», «CrocoObl Bugo0OpazoBanus», «l'eorpaduueckoe BUI000pa3oBaHUE
TpEX BHUIOB JAHJBILEH», «IKOJOTMYECKOE BHUJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITomumnnonasl pacteHuit», «KamycrHo-peneunbiii rTuOpu.

O6opynoBanue: repdbapun pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yydelia ITHUIl U
3BEpel C MpUMEpaMH pPa3IMYHBIX MNPUCTIOCOOJEHUN, 4Yyuyeraa NOTUI[ U 3Bepei
pa3HBIX BHJIOB, TepOapuM pacTeHUW OJM3KUX BUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlaGopaTopuasi pa6ora «BbIsBICHHE HW3MEHUMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlaGopaTopnass  padora  «IIpucrocoOsieHnss  OpraHu3MOB M HUX
OTHOCHUTEJbHAS 1IEIECO00Pa3HOCTDY.

Jlabopatopnass paGora «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJironus U €€ pe3yJabTaThl
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Mertonel  u3y4YeHUs  MakpoOdBOMOUMH. [lal€OHTONOTHMYECKHE  METOJIbI
uzydeHus: HBomonuu. Ilepexonnbie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpTraHU3MOB.

buoreorpaduyeckue meTonbl u3ydeHus sBoionuu. CpaBHeHUE (IIOpPHI U
dbayHpl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obOmactu 3emmn. Bumpl-
SHAEMUKHU U PEITUKTHIL.

OMOpPHUONIOTHYECKHEe U CPABHUTEIBHO-MOP(OIOTHUECKUE METOAbl HU3YyUYCHHS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PyaumenTtapuble  opraHbl M araBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBPEMEHHBIE METO/Bl MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBLEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS TEHOMOB.

OO6mmue 3aKOHOMEPHOCTH (TIpaBWIIa) ABONIONUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocTs 3BosonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
DBOJIIOLINH.

JleMoHCTpauumn

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. 'ekkens.

Tabmuupbl u cxembl: «DUITOreHETUYECKUI Pl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emium», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTWYHbBIE OpraHe, «PyauMeHThI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpbl 4YeloBeKa M MMMMaH3e», «[aBHbIe
HaIpaBJICHUS 3BOJIOLUNY, «OO1I1E 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OO0opynoBaHue: KOJUIEKUIUHU, TepOdapuu, MYJSDKA HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB M
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3sBuTHE )KU3HH HA 3emJie

Hayunble rHUNOTE3bl MPOUCXOXKIECHUS KU3HUM Ha 3emie. AOUOreHe3 u
naHcrepmusi. [JloHayyHble IpeacTaBlIeHUsS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpoBepKeHHe onbiTamu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [Ipoucxoxienue >kM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTaIlbl HEOPraHUYECKOU JBOJIIOLIUH. [LmanerapHas
(reosmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
opraHuyeckux BeniecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
OOpazoBanue monuMepoB u3 MoHomepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TMnoTe3a nepBuyHOro OyiapoHa Jx. XomnaeitHa, TeHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rumorteza «mupa PHK» VY. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKJIETKH.
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HUctopus 3emnam u Metonbl €€ wu3ydyeHusa. MIckomaeMple OpraHUYECKUE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U aOCOJIOTHAS
reoXpOoHOJIOTHs. [ €0OXpOHOJIOrNuecKas Kaia: S0HbL, 3Pbl, IEPUOBI, STIOXU.

HavanpHble 3Tambl OpraHuveckod sBomtonud. llosiBIeHHE W HBOIIOLMS
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepBbIX Ha 3emiie COOOIIECTB.
Crpomatonutsl. [IpokaprOThI U 3yKapUOTBHI.

[Tpoucxoxaenre 3ykapuoT (cuMOMOTeHe3). DBOIIOLUOHHOE POUCXOKICHHUE
BUpYyCcOB. lIpoucxoxkaeHne MHOTIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tarbl IBOJIIOIUM BBICHIUX pacTeHuil. OCHOBHBIE apoMOp(hO3bl
pacreHuii. Bpixon pacrenur Ha cymly. llosiBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacTeHHs. lIpomcxokaeHue IBETKOBBIX
pacTEHU.

OCHOBHBIE 3Tallbl 3BOJIOLUHN KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xopa0BBI€ )KUBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuii u pentwimid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodyeBoro apomopdosza. OcBoeHue OECIIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emiie MO 3paM M MEpUOJAM: apXeu, MPOTEPO30H,
najgeo3oi, Me3030M, KailHo30il. OOmas XxapakTepuCTHKa KiIuMara |
reoJIorTHueckux npoueccoB. llosiBaeHre M paciBeT XapaKTEPHBIX OpPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE Ha Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBbie BIMUPaHUSI — HKOJOTHYECKUE KPHU3UCHI Mpouuioro. [IpuuuHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cuctemMa opranuudeckoro mupa. [IpuHnumnel kmaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JleMmoHCTpau UM

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. Ilacrep, 1. . Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. [Tactepa mo
W3YUYCHHIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Mmmepa, I'. FOpwm»,
«JTanbl  HEOPraHWYECKOW  JBoMOUUW»,  «l'eoxpoHosorMueckas  mIkaiay,
«HauanpHble 3Tanbl OPraHMYecKoi 3BOMIOIUNY, «CxeMa 00pa3oBaHUS 3YKAPUOT
nyTéM cumoOnoreHeza», «Cucrema XuBOM mpupoab», «CTpoeHHE BUPYCay,
«Apomopdossl  pacrenuit», «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOIOPOCINY,
«MHoOTrOoKIeTOuUHbIE BOAOpOCHNY», «Mxu», «llamopoTHuku», «l'onoceMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
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«IInockue E(50):37 0 «UIEHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJHBIEY,
«IIpecmbikaronuecs», «IItuupy, «Mnekonuraromme», «Pa3BuTue Xu3HH B
apXxeucKkou spey», «Pa3BUTHE KU3HU B NMPOTEPO3OUCKOMN 3pe», «Pa3BUTHE KU3HU B
[TAJIE030MCKOM 3pey, «Pa3BuTre )KU3HU B ME3030MCKOM 3pe», «Pa3Butne XuU3HU B
KaiHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHUYECKOrO MUPaY.

O6opynoBanue: repbapuu pacTEHUW Pa3IUYHBIX OTAEIOB, KOJUICKITUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yy4elia ITHI[ W 3BEpeEw,
KOJUICKIIUM OKAMEHEJIOCTEN, MOJIE3HBIX HMCKOMAEMbIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHas sadoparopHas padora «MozaenupoBanue onbIToB Muiepa—
Opu 1o wu3ydeHuto aOWOTEHHOIO CHHTE3a OpPraHWYECKUX COCJIMHEHUHA B
NEepBUYHOM aTMOchepey.

JlaGopaTtopnasi pabdora «/3yueHHWE M ONMCAHHUE MCKOIMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOB).

IIpakTuueckass padora «/3ydyeHne OCOOEHHOCTEH CTPOCHUS pacTEHUM
Pa3HBIX OTAEJIOBY.

IIpakTnueckass padora «lI3yueHre 0oCOOCHHOCTEW CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHune Yea0BeKa — AaHTPOIIOIeHe3

Paznensl 1 3agaun aHTpONOaOruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TPEACTABICHUNM O MPOUCXOXKICHUU 4eJNOBeKa. Penurmnosnsie
BO33peHUsA. COBpEMEHHBIC HAYUYHBIE TEOPUH.

CX0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YETIOBEKa.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOPGhOIOTHYECKHE, AMOPHOJIOTHIECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTauyust 4elaoBeKka OT KUBOTHBIX. [IpSIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOIrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymme cuibl ((pakTopbl) aHTPOIOTeHe3a: OUOJIOTHYECKUE, COLUAIbHBIE.
CooTHo1ieHrue OMOJIOTMYECKUX U COIUATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIC CTaauWM aHTPOMNOTeHe3a. PaHHHE uenoBEKOOOpa3HbIE OOE3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUBI — OOIIUE MPEIKHU YeJIOBEKOOOPA3HBIX 00€3bsiH U
JOIe. ABCTPAJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMeIbld, MepBbIe
M3TOTOBJICHUS OPYIUM TpyJa. YenoBeK NpsIMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reiaenbOeprckuii —  0o0OMmME  MPENIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEPTalbCKUN
KaK BHJ JIFOJEH XOJOJHOTO KiMMara. YeloBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka u NajiecOr€HOMUKA.
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DBOJIIOLMST COBPEMEHHOTO 4elioBeKa. EcTecTBeHHBI OTOOp B MOMYJISIUSAX
yesioBeka. MyTanuoHHBIN mpouiece U noiaumopdusm. [lonmynsuroHHBIE BOJIHBI,
npeiid reHoB, murpanus U «d(pQPexT ocHoBaTels» B MOIMYJSIUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. [lomstue o pace. bosbmme pacel: eBponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas). BpeMss v myTH paccelieHHs 4YelIOBeKa IO IUJIaHETe.
EnnacTBO  yenoBeuecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[IpucrnocoOeHHOCTh YeJOBEKa K Pa3HbIM YCJIOBHUSIM OKPYKaloled Cpebl.
Bnusaue reorpaduyeckoil cpeasl u  Apeida reHoB Ha Mopdonoruio U
(bU3HONOTHIO YeTIOBEKa.

MexauciuuruiMHapable  MeToJibl B ¢u3uuecko  (OMOJIOTMYECKOi)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIONUH OMOJIOTMYECKOTO U COIMATIBLHOTO B UEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel u cxembl: «MeTObl AaHTPOIIOJIOTUNY, «I 0JTOBHOW MO3T YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKeNneT uenoBeKa U CKeJeT IIMMITaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
IpPEBO  YENOBEKa», «ABcrpamonurek», «UYenosek  ymenslid», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenoBek» «Heanaepranbusny, « KpomaHbOHIE,
«ITpenku yenoBekay, « ITanbl 3BOTIOLNHN YETOBEKa», «Pachl 4ETOBEKay.

OO6opynoBaHue: MYJSDKHM — OKaMEHEJIOCTEH, TIPEAMETOB  MaTepHAIbHOM
KyJbTYpbl ~TIPEAKOB 4YeJNOBEKa, penponaykiuu (dororpaduu) KapTUH C
MUDOTOTHYECKUMU U OUOJIEHCKUMH CIOKETaMH TPOMCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YeJOoBE€Ka M ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMITaH3€, MOJEJH TOpCca MPEIKOB YEIOBEKa.

JlaGopaTtopnasi paGora «l3yueHue ocoOeHHOCTEH CTpOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTuyeckasi padora «l3ydeHre 3KOJIOTHUECKUX aJaNTaAlNI YETOBEKa.

Tema 6. JxoJjiorusi — Hayka O B3aMMOOTHOLICHUAIX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kawoulei cpeaoi

3apoxaeHue 1 pa3BuTHe 3Kkoyioruu B Tpyaax A. ['ymboinbara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonpt axonorun. IloneBsie HaOMIOJEHUS. DKCIEPUMEHTHI B IKOJOTHU:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B HKOJIOTHU. MOHUTOPHUHT
OKPY XKaIOIIeH CpeIbl: JJOKAIbHBIN, PETUOHAIBHBINA U TJI00ATBHBI.
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3HAYEHUE DKOJIOTMYECKUX 3HAHUM I YEJIOBEKA. OJKOJOTHMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUPOoJaoi. PopmupoBaHue
AKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpaMuU

[Moptpetsr: A. I'ym6oasar, K. @. Pynse, H. A. Cesepuos, 3. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl B cxeMbl: «Pa3mensl sxonorum», «MeToasl 3KoJorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEeIbD).

JlabopaTopHuasi padora «3yuenue METOJ0B DKOJIOTUYECKUX
VCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

Okozorudeckue (HakTopsl U 3aKOHOMEpHOCTU uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (PAKTOPOB: adMOTUYECKUE, OMOTUYECKUE, aHTponoreHHbIe. O01mue
3aKOHOMEPHOCTH JEUCTBUS dKojJormueckux (paxrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue daktopbl. CBeT Kak »Konorudeckuil Qaxrtop. [eicTBue
pPa3HbIX YYaCTKOB COJIHEYHOI'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHU M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHalbHas poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa Kkak 3kojornueckuil ¢akrop. JleiicTBue TemMiiepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTAaHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocth kak sxosoruueckuit ¢akrop. I[lpucrnocoOneHusi pacTeHuil K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOWUTaHUs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAs,
rIyOMHHAasT  TOMAMOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HU B Pa3HbIX CpeJiax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rOJWYHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM M3MEHEHHSIM
YCIIOBHM KU3HU.

Kusnennsie ¢opmbl opraHu3moB. lloHsTne o JkU3HEHHOW (dopme.
Kuznennbie POpMbI pacTeHU: 1E€pPEeBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue pakTopbl. Buasl OnoTHYecKkux B3auMOJEHCTBUN: KOHKYPEHIINS,
XHUIIHUYEeCTBO, cuMOno03 u ero ¢opmel. Ilapasutusm, koomepauusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJeUcTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
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OMOTUYECKUX B3aUMOJCUCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKITIOYESHUS.

JeMoHCTpaMuK

Tabmuubl 1 cxembl: «OKojoruueckue (axtope», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornueckue amantanuu
KUBOTHBIX», «Cpenpl o0OMTaHUS OpraHu3MoBy», «buosormueckue pUTMBIY,
«Kuznennole  ¢opMbl  pacreHui», <« KuszHeHHbile  (QOpPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIUCTBEHHOTO JIECay, « IKOCUCTEMA XBOMHOIO Jecay, «Llenu
nUTaHus», «XumHuuectBoy, «llapasutuzm», «KoukypeHuus», «CumMOuo3y,
«KoMMeHcanuzm.

O6opynoBanue: TepOapuu PACTEHHM U KUBOTHBIX, MPHUCIOCOOJIECHHBIX K
BIIUSHUIO PAa3IUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHHUS, TepOapuu U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydelia MTHUIl U 3Bepeid, repOapuu
pacTeHuil, OTHOCSIMMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHMs JAHHBIX TPYII, KOJUICKIUU >KUBOTHBIX, OOUTAIONIUX B Pa3HbIX cpejax,
repOapum M KOJUIGKUMM PpACTEHUA U JKUBOTHBIX, OOJaJaloNIMX 4YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUICKIIMM PACTEHUW U JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopuasi padora «BbIsBICHHE TMPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi paGora «BbIsiBJIeHHE MPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD».

JlabopaTopnasi pabdora «AHaTOMUYECKHE OCOOCHHOCTHM pACTECHUU U3
Pa3HBIX MECT OOHUTaAHUS.

Tema 8. Ikos10rvsi BUA0B U NONMYJISIIM I

DKOJOTNYECKUE XapaKTEePUCTUKHU MOMYJISILTUY. [Tomymsiius Kak
Oounonoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0CcoOeHHOCTEW OMOJIOrMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKA3aTENW MOMYJIALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pACTHasi M TOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

Dxonoruyeckass CTpykTypa nonyysiquu. OUeHKa YHCIEHHOCTH IMOMYJISIIUU.
JvHamMuka monyiasiuuu U €€ perysiius. buoThdeckuid MOTEHUHANl MOMYJISIUU.
MopenupoBaHue JTUHAMUKU NOMyJsiiun. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUU.
KpuBble BbDKHBaHUS. Perynsnus YWCICHHOCTH MOMYJSLUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHE CTPATETUH BUOB (T- U
K-ctparerun).
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[Touarue o0 skoyoruyecko Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOrMYECKOU
HuiM. [ToTeHnmanpHas U peaarn30BaHHAs HUIIIH.

Bun kak cucrema mnomysanuid. Apeaibl BUAOB. Buabl U HMX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHHSI W MUIpalluil KUBOTHBIX. buonoruueckue
WHBa3UM YyKEPOJIHBIX BUJOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmumbl W cXeMbl: «DKOJIOTHUYECKHE XaPAKTEPUCTHKU  ITOMYJISIIAI,
«ITpocTpaHCTBEHHasi  CTpyKTypa IoONysinuu», «Bo3pacTHble  OUpaMUIbI
nonyasanun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH 3€MJIM  Pa3IuYHBIMU
opraHuzMamn», «Mogeib 3kosiorndeckort Huimm k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIUU YKUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnoco0iieHuss CeMsiH paCTeHUHN K PaCCEIICHUIOY.

Tema 9. Ikos0rusi coo0IECTB. IKOJOTHIECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsA3UM MEXIy
OpraHu3MaMH B OHOLIEHO3E.

Oxocucrtema Kak oTkpbiTas cucteMa (A. JIx. Tencnu). DyHKIHUOHAIBHbBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLIEHTbl, KOHCYMEHTBI, PEIyLECHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeEMax. KpyroBopoT BEIIECTB U MTOTOK SHEPTUU
B 9KOCUCTEME.

OcHOBHBIC  TOKa3zaTeId  dAKOCHUCTeMBbl. buomacca W OpOAYKIIHUS.
DKOJIOTHYECKHE TTUPAMUIbI YUCEN, 0MOMAaCChl U SHEPTHH.

Jlunamuxa sxkocucmem. Kamacmpoguueckue nepecmpotuixu. Duykmyayuu.
HamnpapneHnbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKieccuu. [lepBudHbIC U
BTOPUYHBIC CYKIIECCUM W WX NPUYUHBL. AHTPOIOTeHHBIE BO3JICHCTBUS Ha
cykueccuu. KnumakcHoe coobmectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMBL 03EP U PeK. DKOocUcmembl Mopeu U
0Kearos. Ixocucmemovl MYyHOpP, 1eCO8, Cmeneti, nYyChbltb.

AHTPOTNIOTEHHBIE 3KOCUCTEMBI. Arpo3’kocucteMa. ArpoiueHo3. Pazmuuus
MEXK]Ty aHTPOIIOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojckas
bnopa u dayna. CuHaHTpomu3alusi TOpOJCKoW ¢ayHbl. buonornueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aWMOJICHCTBUI OPraHU3MOB B
sKocucTemMax. Ponv kackaonoco 3gpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu sxocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKTY
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CMEXXHBIMHM YKOCHUCTEMaMU. Y CTOMYHUBOCTD OpraHu3mMoB, HOHYJ'IHHHI?I N 3KOCUCTCM
B YCIIOBHAX CCTCCTBCHHBIX U dHTPOIIOI'CHHBIX BO3I[CI>1CTBPII?I.

Mexanuzmol 8030€eliCmeus 302p}13H€H1/l12 PA3HbIX munoe Ha
Cy60p2aHu3M€HHOM, OpP2AHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCIMEMHOM YPOBHAX,
OCHO6bl IKOJlocu4ecKoco HOPMUPOBAHUA AHNIPONOSEHHO2CO 6030€eliCmaUsl.
MCTOI[OJ'IOFI/IH MOHHUTOPHHI'a CCTCCTBCHHBIX U AHTPOIIOI'CHHBIX S3KOCUCTCM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnn.
Tabmumet  w cxembl:  «CTpykTypa  OuoleHO3a»,  «ODKOCHUCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, « DKOCHCTEMAa XBOWHOIO Jecay, « DyHKIHOHAIbHbIE
Ipynibl OPraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKasi MUPAMUJIa YUCEID»,
«IJKonoruyeckas nupamuyia OMOMaCCh), «IKOJIOTHUYECKass MUpaMUia SHEPTUNY,
«O6pazoBanue 6onotay, «IlepBuyHas cykueccus», «BoccTaHoBIEHHE Jieca TOCTe
nokapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BemecTB U IOTOK
SHEPrUM B arpoueHose», «IIpumepsl ypboskocucTem».

O6opynoBanue: repbapun pacTeHUM, KOJUICKIIUA HACEKOMBIX, Uyydelia NTUIl U
3Bepeil, rep0apuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIETb
KOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTtopuasi padora «/3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

IKCKypeHsl «DKCKypcUs B TUIIMYHBIA OMoreoneHo3 (B ayOpaBy, OepesHsIK,
CJIbHUK, Ha CYXOJI0JbHBINA WU TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKYpcUsi «IDKCKypCcHsl B arpodKOCUCTeMYy (Ha MOJE€ WIA B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buocdpepa — oOmemraneTapHas oOojouka 3eMiiM, TJ€ CYIIECTBYET WU
CyllleCTBOBaJa kM3Hb. PazBuTHe npejacraBieHuit o ounocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. Obnactu ouocdepst u e€ coctas. JKupoe
BeIeCTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyllecTBOBaHMs Ouocdeprl. OcobeHHocTH Ouocdepsl Kak
rJ100aJIbHOM 3KOCcUCTEMBIL. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILECTB U OMOT€OXUMHUYECKHE LUKIIBI (YIiieposaa, a3oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3onanbHOCTh OMochepnl. Ilonstue o Ouome. OCHOBHBIE OWOMBI CYIIIM:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIC ¥ MIMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABAHHBI,
IIyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbs. KimmMar, pacTUTENbHbBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (PyHKITHS KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTEHIANA U
onocdepHbIX QPYHKITUI.
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JleMoHCTpaIuA

[Toptpetsl: B. 1. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eochepsr 3emnn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kwuciopoma B mpupojie»,
«KpyroBopoT Boapl B mpupoze», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanunbiii aecy, «llIupokonrcTBeHHbIN
necy, «Crenby», «CaBanHay, «IlycTeiHsay, « Tponudeckuii gecy.

O6opynoBanue: repdbapuu pacCTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KHBOTHBIX.

Tema 11. YennoBek u okpy:kamomias cpeaa

DKOJIOTUYECKHE KPU3UCHI W HX TMpUYMHBL. Bo3nelicTBue dYenoBeka Ha
ouocepy. 3arpsizHeHHe BO3AyIIHOW cpenabl. OxpaHa Bo3gyxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHUE KIMMara.

AHTpOIIOT€HHOE BO3AECHCTBUE HA PACTUTENBHBIN U KUBOTHBIA mMup. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI MPHUPOIHI.
Kpacubie xuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
boranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIC TPUHIUIBI YCTOMUHUBOTO PA3BUTHUS UYETOBEUECTBA W MPHUPOIBI.
PanvonanbHOE ~ NMPUPOJONOJB30BAaHUE M COXPAHEHHE  OMOJIOTMYECKOTro
pazHooOpazust 3emiu. OOImKME 3aKOHOMEPHOCTH TJI00ANBHBIX HSKOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TOCIEICTBU.

Pa3Butne METOAOB MOHUTOPHUHIA Pa3BUTUS  OIMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvlie ucciedo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOoCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
IKopeadbuIumayuu dKocucmem U Ccnocooos 060pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u HazemHvix 5KOCUCTIEM.

JeMmoHcTpanuu

Tabmuubl W cxeMbl:  «3arpsi3HEHHE  aTMoc(epbl»,  «3arpsa3HeHue
ruapocdepb», «3arpsizHeHue 1ouBb», «llapHukoBbil  3ddexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOTO MUPAY.

O6opynoBanue: dororpaguu oXxpaHseMbIX pacTEHUN W KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.
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3. INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOI'PAMMBbI
3.1. JUYHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOECHHS
OOy4JaronMMHUCsT TIPOTrpaMM  CPEIHEro OoO0mero oO0pa30oBaHUA: JUYHOCTHEIE,
METaNnpeIMETHBIC U MPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJIhTATOB OCBOCHHS MPOTPAMMBI TT0 OMOJIOTHHU
BBIJICJICHBI CIEAYIOIIME COCTABIISIOIIUE: OCO3HAHWE OOYYAOIIMMUCS POCCUICKON
rpakIaHCKOW UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOATEIIBHOCTH
U CaMOONpEACNCHUIO, Haluuyue Mmomusayuu K OOY4YEHUIO  OHMOJIOTHH,
yeleHanpagienHoe passumue BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauuyue  NPaABOCO3HAHUA  DKOJIOTUYECKOU
KYJIbTYPBbI, CHOCOOHOCMU CMABUMb L€ U CTPOUTH KU3HEHHBIE TIaHBI.

JInyHOCTHBIE PE3yabTaThl OCBOCHUSI TPOTPaMMBbl 10 OUOJOTUM JTOCTUTAIOTCS
B E€IUHCTBE Y4YeOHONW M BOCHHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpPMaMu
NOBEACHUSI U CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHMTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3MIMU JIMYHOCTH, MATPUOTU3MA U
YBAKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULHUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUs YyueOHoro mpeamera «buonorusy»
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OTBITA W OMbITA JAEATEILHOCTH B MPOIIECCE peau3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOU NESITEIHLHOCTH, B TOM YHCJI€ B YACTH:

1)rpaskaaHcKoOro BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMN 00YJArOIIErocsl Kak akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YyBa)KCHHE
3aKOHA U MPaBOIOPSIKA;
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FOTOBHOCTh K COBMECTHOM TBOPYECKON [IEITEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  ONPEACNISITh COOCTBEHHYIO IIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHE YYHUTHIBATh B CBOUX JEUCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLECCE COBMECTHOIO BBITIOJHECHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATECIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJICHHH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON IPaskIaHCKOM HICHTUYHOCTH, MTATPUOTU3MA,
YBAXXEHHUsI K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH Itepell Ponunon, roproctu
3a CBOM KpaH, cBOIO PoauHy, CBOM SI3BIK M KYJIBTYPY, NMPOIUIOE M HACTOSLIEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI,
JTOCTIXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBJICHUE H
pa3BUTHE OWOJOTUM, MOHUMAHUS 3HAYECHHS OHOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CHy)XeHHIO M 3amurte OTeuecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTEISIM, CO3JJaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaguuuaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOYAsh ACTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIMOHATIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BHAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOI JINYHOCTH;
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5) ¢usnyeckoro BoCHUTAHMS, (POPMHUPOBAHUA KYJILTYPHI 30POBbSI H
IMOLMOHAJIBLHOIO 0JIaronoJIy4Yns:

NOHMMAaHUE U peau3alus 3J0pOoBOro u 0Oe30macHoro oOpa3a KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETYJsIpHAs (Qu3ndecKas
aKTUBHOCTbH), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICHXHUYECKOMY 3JI0POBBIO;

MOHMMAHUE I[IEHHOCTH TMPaBWI WHIUWBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIIUSX, YTPOKAIOUIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCJIC/ICTBUN U HENPUSATUS BPEAHBIX MPUBBIUEK (YHOTpeOJIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOM [EATEIIBHOCTH TEXHOJIOTMYECKOW M COIMAJIbHOMN
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3uyHbIM cepam mpodecCHoHaIbHON JeATeIbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHUIO W €amMoOOpa3OBaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEIecO00pa3HOe OTHOUIEHHWE K MPUPOJE KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIMICHUE YPOBHS JKOJOTMYECKOW KYJIbTYphl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPYIKarOIIEH CPEIbI;

OCO3HaHHME TI00aTBFHOTO XapaKTepa SKOJOTHYECKUX MTPOoOIeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HKCIIOJIB30BaTh NPHUOOpETaeMble NpPU U3YYEHUH OHOJIOTHH
3HAHUS M YyMEHUsSI TpU pelIeHUd NpoOJeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOAOIIONL30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE HENPUATHE JEWCTBUM, NPUHOCAIIMX BPEH  OKPYXkKaKOILIEH
MPUPOJHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE AKOJOTHUUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX I€UCTBUN U MPEIOTBpAIATh UX;

HaJM4yue Pa3BUTOr0 IKOJOTUYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYIbTYpHI,
ombITa NEATEeIIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
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IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKON JI€ATEIBHOCTH IKOJIOTMUECKON
HaIpaBJIEHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOM W YHUTATEIbCKOW KyJbTYpbl Kak CpeACTBa
B3aMMOJICUCTBUS MEXY JIIOAbMHU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(ukn OMOJOTUM KaK HayKd, OCO3HAHMS €€ pOJu B
(GbOopMUPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOeKAEHHOCTh B 3HAUUMOCTH OHOJIOTUU JJIi COBPEMEHHOW IUBUIIM3ALNU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTUS MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh pEeCcypcHble  MNPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYYEHUMH OHOJIOTMYECKMX 3HAHMM B ILEIIX
NOBBIIICHUS OOIIE KyJbTYphl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydarommxcs, GopMHpPYyEMO
IpU U3y4eHUH OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOAOB IO3HAHMs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HAHUA JJs aHaiau3a |
OOBSICHEHMSI SIBICHUHM OKpPYXarOIIero MUpa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE Hay4HbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIy4YEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HMCIOJIb30BaTh OHMOJOTMYECKUE 3HAHMS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE ILIEHHOCTU HAYyYHOW JESTENbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUW MO OWUOJOTMU B
COOTBETCTBUHM C KU3HEHHBIMH MOTPEOHOCTIMH.

3.2. METANPEJIAMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yJbTaThl OCBOEHUs yueOHOoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIe IS (OPMHPOBAHUS MHUPOBO33PEHUS O0YyUYaAIOIIMXCS
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MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIE TOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHUE,  HAOMIOJICHUE, WU3MEpPEHHE, OKCIEPUMEHT U  ApYyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JEWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIIme dbopmupoBanue (GYyHKIIMOHATHHON
TPaMOTHOCTH ¥  COLMAJbHOW KOMIIETCHIIMM OOYYalolIuXCcs; CIIOCOOHOCTD
o0yyaromuxcs UCIOJIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHWS W yHUBEpPCaJIbHBIC y4YeOHbIE JEUCTBUS B
MO3HABATEJILHON 1 COIMAIbHON MPAKTHKE.

B pe3ynbTaTe nzyueHnust OMOJOTHH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHuUs
y oOyuaromierocss OyayT chOpMHUpPOBaHBI IM03HABATENIbHBIE YHUBEPCAJIbHBIC
y4eOHbIC JEHCTBHUS, KOMMYHUKATHBHBIC YyHUBEpCaJbHbIC YyueOHBIE JIEHCTBUS,
peryJISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICUCTBUS, COBMECTHAS JICITCIHBHOCTD.

MeranpeaMeTHbIe pe3yiabTaThl OCBOEHHS IIPOTrpaMMBbl CPEIHEro OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenne YHHBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJILHBLIMH
AeHCTBUSIMM:

1)0a30BbIe JIOTHYECKHE IeHCTBUSA:

CaMOCTOATENLHO  (OPMYJIMPOBATh H  aAKTyaIHM3UpOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHUHM 3HAHWUA TPHEMBI JIOTHYCCKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHHS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHBIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHATHUSIMH ),

OMpEeNeNATh IEJH JSATCIIbHOCTH, 3ajJaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYECKUE TOHSATUS I OOBICHEHUS (PAKTOB M SBIICHHIA
YKWBOW MPUPOJBI;

CTPOUTH JIOTHYECKUE pacCyXIeHHus (MHIYKTUBHBIC, JEAyKTUBHBIE, II0
aHAJIOTUH), BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMATPHUBACMBIX
SIBJICHUSIX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IELHBIE CpencTBa JUIS MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3¢l M OTHOIICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUYMH  Pa3HOTO  POJda,  BBIABICHHBIX B Pas3IMYHBIX
MH(POPMAITMOHHBIX HCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI ¢ y4ETOM aHalM3a WMEIOIIMXCS
MaTepHaTbHBIX M HEMAaTePUATIBLHBIX PECYPCOB;

BHOCHUTBH KOPPEKTUBHI B JIEATEIHLHOCTH, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIIEICTBUI AEATCILHOCTH,
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KOOPJAMHUPOBATH U BBIMOJHATH padOTy B YCIOBUSAX PEAIbHOTO, BUPTYaIHHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIaJICTh HABBIKAMU y4E€OHO-UCCIIEIOBATEILCKON U MPOEKTHOU ACSTEIbHOCTH,
HaBBIKAMH  pasperieHus mpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, MIPUMEHEHUIO
Pa3JIMYHBIX METOJ0B MO3HAHMS;

UCIIOJIB30BaTh PA3JIUYHBIE BUABI JEATEIBHOCTA 10 MOJYYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlHH, NPeoOpa3oBaHUI0 W TNPUMCHECHHIO B YUYEOHBIX
CUTYyaIUsX, B TOM YHUCJIC TP CO3JaHUN YUCOHBIX U COIMATIBHBIX MPOEKTOR,;

dbopMHUpOBaTh HAYYHBIM TUIl MBIIUICHUS, BIaJI€Th HAYYHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh W (QopMyIHpOBaTH COOCTBEHHbIE 3aJayd B 00pa3oBaTelIbHON
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

BBISIBIISAITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M U aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHUS, HaXOJIUTh apryMEHThI JJIsl J10Ka3aTeJIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTECPUU PEIICHUS;

aHaJIU3UpPOBaTh TMOJYYEHHBIE B XOJ€ PpEUICHUS 3aJaud Pe3yJbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISITh II€JICHANIPaBIECHHBIA MOKMCK MEpPeHOCa CPEJICTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANBHYIO CPEey;

yMETh TEPEHOCHUTHh 3HAHUS B TO3HABATEIbHYIO M TPAKTHYECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJICU, TMpEAJiaraTh OPUTHHAIBHBIC MOIXOIBI M PEIICHUs,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMTYCKAIOIINE aTbTEPHATHUBHBIC PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALMH (TEKCTE YU4eOHOrO
nocoOusi, HAyYHO-TIOMYJISIPHOM  JUTEpaType, OHOJIOTMYECKUX CJIOBapsix U
CIIpaBOYHUKaX, KOMIIBIOTEPHBIX 0a3zax HaHHbIX, B VHTEpHETE), aHaIu3UpOBaTh
MH(pOpMAIINIO Pa3IUYHBIX BUJIOB U ()OPM MPECTABICHUS, KPUTUIECKHU OIEHUBAThH
e€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

bopMyIMpPOBaTh 3aMPOCHl U MPUMEHATHh PA3JIUYHBIE METOJBI MIPU MOUCKE U
otOope Omosornueckor MHGOpMAIN, HEOOXOAMMOM TSI BBITTOJIHEHHS YYEOHBIX
3asay;

npuoOpeTaTh OMBIT HCIOIL30BAHMUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUI, COBEPIIICHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BaHUS PA3TUYHBIX
MTOMCKOBBIX CUCTEM;
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CaMOCTOATENIbHO  BBHIOMpPAaTh  ONTUMANIbHYI0O  GopMy  TpeACTaBICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAay4HBIA SI3bIK B KauecTBe CpelacTBa npu padoTe ¢
Owonornyecko HWHPOPMANMEH: TPUMEHATh XUMHUYECKHE, (HU3UYECKUE W
MaTeMaTUYeCKUe 3HAKU U CUMBOJIBI, (HOpMyIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMU  pACIO3HABAaHWUS W 3aIUTHl  WHQPOPMAIIHH,
uHGOPMaIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgyaieHUe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJISAITh KOMMYHHUKAIIMHN BO BcexX cdepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOaJbHBIE CpEACTBa OOIICHHS, TOHMMAaTh 3HAUYCHHUE
COIMAJIBHBIX 3HAKOB, IMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIAJCTh PA3IUYHBIMA CIIOCOOAMHU OOIICHUS W B3aMMOJICHCTBHSI, TTOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eSITEeJIbHOCTD:

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBAa KOMAHIHOW W WHIAWUBUIYaJbHON
paboThI U pelIeHUU OUOJIOTHUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1auH;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEHCTBHHA C y4ETOM OOIIHMX
WHTEPECOB, M BOBMOKHOCTEH Ka)I0TO YJeHa KOJUICKTHBA,;

NpUHUMATh IIEIM  COBMECTHOM  JCSITCIBHOCTH, OpPTraHU30BBIBaTH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ MNOCTHKEHUIO: COCTABJISITh IUIAH JEUCTBUM,
pacmpenenartb poid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OILICHWBAaTh KAauyeCTBO CBOETO BKJIaJa M KaXJOT0 yYacTHUKAa KOMaHIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemyiaraTh HOBBIE TPOEKTHI, OIEHWBATh HJEHU C TMO3UIUA HOBHU3HBI,
OPUTHHAIBHOCTHU, TPAKTUIECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETMUECKOE TIOBEACHHE B Pa3IUYHBIX
CUTYaIMSIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

39



OBy1aieHHe YHMBEPCAJIbHBIMH PEryJIsSTHBHBIMHU ACHCTBUAMM:

1)camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHWSA JJs BBIABIEHUS MpoOJIeM M UX
pEILICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJOTMYECKHX 3HAHHWM IIEJIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M MOCTYIKax MO OTHOLIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBbIO OKPYKAOIINX;

CaMOCTOATENIBHO OCYIIECTBIISITh MO3HABATENbHYIO JESTEIBHOCTD, BBISBISATH
poOJIeMBbI, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4d B 00pa30BaTEILHOMN
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLUSX;

CaMOCTOSITEJIBHO ~ COCTaBJATh IUIAH pEUIeHHs NpoOjJeMbl € YUETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MTPEANOUYTEHUH;

JieN1aTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTb
3a pEILICHMUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (DOPMUPOBAHUIO M MPOSIBICHUIO HIMPOKOW JPYAULUU B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBII YPOBEHD.

2)CaMOKOHTPO.Ib:

JaBaTh OLICHKY HOBBIM CHUTYAallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJa/JeTh  HaBBIKAMMU  IIO3HABATENbHOW  pediekcuu Kak  OCO3HaHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peQuIeKCHM AJsl OLEHKM CUTYallld, BbHIOOpa
BEPHOT'O PEILECHUS;

YMETh OLEHHWBATh PUCKH M CBOEBPEMEHHO IIPUHUMATH PELICHUS IO MX
CHU)KEHMUIO;

OpPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX IMpU aHalIu3e pe3yJbTaToB
NesATEeIbHOCTH;

3)npunsaTHe cedst M APyrux:

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OpPUHUMATh MOTHBBI M apryMEHTHl JAPYIMX I[pU aHalIu3€e pe3yJbTaToB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTrOro 4eJoBeKa.
3.3. TNPEAMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS COACpKAHMS Yy4eOHOro mpeameTa
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
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npoduibHoro  oOydeHust  oOydvaroumxcss  Owonmorud. OHHM  BKIIIOYAIOT:
cnenuuyeckue st OMOJIOTMHM Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOCHMIO, UHTEPIPETAMN U TPEOOpa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH IO
MOJIYYSHHUIO HOBBIX 3HAHUU U MX NMPUMEHEHHUIO B PA3IMUHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 1O
roJiaM U3y4eHUsl.

3.3.1. NPEAMETHBIE PE3YJIBTATDI 10 KJIACC

[IpenMeTHbIe pe3ynpTaThl OCBOCHHUs yueOHoro mpenmera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

cOPMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJU OHUOJOTMH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
PUPOOTIOIH30BaHUS, O BKJIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM  OHOJOTUYECKMX 3HaHWH, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (XKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETyJSLUs, CaMOBOCIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctBeHHocT T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOTO00pa3usi U  MPOUCXOKIAEHUS  KYJIbTYPHBIX  PAcTE€HUM),  3aKOHBI
(ennHOOOpa3usl MOTOMKOB NEPBOT0 MOKOJEHUS, PACIIEIJIEHUS], YUCTOThI TaMeT,
HE3aBUCUMOTO HacnenoBanus [. MeHzgensa, TOMOJOTHYECKHMX pAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basuiosa), MPUHLIATIBL
(KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAYYHOTO TMO3HAHUS, HUCIOJIb3YEMbBIX B
OMOJIOTMUECKUX HCCIIEIOBAaHUSAX JKUBBIX OOBEKTOB (OMHMCAaHUE, W3MEpPEHUE,
HaOJI0ICHUE, DKCTICPUMEHT);

YMEHHE BBIACISATh CYIHIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxkTepuil, rpuOOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pAaCTE€HUW, >KUBOTHBIX, YEJIOBEKA, IPOLIECCOB >KU3HEAEITEIbHOCTH,
MPOTEKAIOLUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IPOLIECCOB: 0OMEHa BellecTB (MeTabonau3M), NPEeBPALLEHUs SHEPTUU, OpOKEHUS,
aBTOTPO(HOIO U rerepoTpoHOro TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MHUTO3a, MeHo03a, TaMeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXXEHUS,  WUHIUBUAYAIbHOTO  Pa3BUTUs  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAHABJIMBATh B3aWMOCBS3M MEXKIAY OPraHOUJIAMH KJIETKHM M HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKAHEWM W WX (YHKIUSIMH, MEXIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Y pPACTEHH, >KMBOTHBIX WU YEJIOBEKA U UX
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GyHKIUSIMHE, MEXKIY CHUCTEMaMHU OpPraHOB U WX (PYHKIUSMHU, MEXIY 3Tarnamu
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO Pa3BUTHS, F€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dhakTOopamMu cpeibl OOUTaHUS;

YMEHHUE BBISBISTH OTIWYUTEIbHBIC TMPU3HAKKH JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuH, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE WCIIONIh30BaTh COOTBETCTBYIONIUE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJI JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PAa3HBIX
CUCTEMATUYCCKUX TPYTIIT;

yMEHHUE pernaTh OMOJIOTHYECKUE 3a/1a9H, BBISABIIATh TPUUYUMHHO-CIICACTBEHHBIC
CBSI3U MEXKJIy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJHATH J1a0OpaTOpPHBIE W TPaKTUYECKHue paboThl, COOIO/IAThH
npaBuiia npu padboTe ¢ yueOHbIM U J1ab0paTOPHBIM 000PYA0BAHHUEM;

YMEHUE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX OKCIHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, AaHATU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ICNIaTh BEIBOBL;

YMEHHE Y4YacTBOBaTh B YueOHO-HCCIIEI0BATENbCKON paboTe 1Mo Ouosioruu,
OKOJIOTUU W MEIWIIMHE, MMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, M
nyOJWYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHUusIX;

yMEHHE OIICHWBATh JTHYCCKUE AaCTEKThl COBPEMEHHBIX HCCIEOBAaHUN B
obmacTh  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHUE,  HMCKYCCTBEHHOE
OIUIOIOTBOPEHHE, HAMpPABIEHHOE M3MEHEHHWE T€HOMa M CO3/I[aHWE TPAHCTEHHBIX
OpraHU3MOB);

YMEHHUE OCYIIECTBJISATh OCO3HAHHBIM BHIOOp Oyaymiel mnpodeccunoHaIbHON
JESATETLHOCTH B 00JacTH OUOJIOTHHU, MEAMIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTIyOJsTh MO3HABATEIbHBIM
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
IPOJOJKEHNE OHOJOrMYecKoro oOpa3oBaHMs B OpraHU3alMsIX CPEAHEro
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

3.3.2. NPEAMETHBIE PE3YJIBTATDI 11 KJIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeECT€ W POJU OUOJOTUM B CHCTEME
CCTECTBEHHBIX HayK, B ()OPMHUPOBAHMH COBPEMCHHON €CTECTBCHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUMU 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
mpoOJeM dYeloBeUecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OHMOJIOTHH;
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yMEHHUE BJAQJE€Th CHUCTEMOM OMOJOTUYECKUX 3HAHUN, KOTOpas BKIIOYAET
ONpEJENICHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATUH (BHJ, dKOocHCcTeMa, Ouocdepa), OHOJIOTHYECKUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs IBOJIIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTHUecKoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apoapieBoro cxoacrea K. M. boapa), mpaBmma (munmmyma [O. Jlubwuxa,
HKOJIOTMYECKON THUpaMuibl 3HEpPTruM), rumnotres3bl (runoreza «vupa PHK» V.
['unGepra);

yMEHHE  BIAJCTh  OCHOBHBIMH  METOJAMH  HAYYHOTO  TIO3HAHUA,
UCIIOJIb3yEeMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHHUI B IPUPO/IE;

YMEHUE BBIIETSATh CYIIECTBEHHbIC TMPU3HAKUA: BHJIOB, OHOTE€OILIEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOMIU3UPYIOUIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONaTPUYECKOTO u CUMITATPUYECKOTO
BHUI000pa30BaHMUs, BIMSHUS JIBIKYITUX CHJI ABOIOIMN HA TEHO(OH T TOMYJISAINH,
IIPUCHIOCOOJICHHOCTH OPraHu3MOB K cpefie OOMTAaHMs, YepEeJOBaHUSl HaIllpaBICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBATh B3aMMOCBS3M MEXKAYy MPOLECCAMU 3BOJIOLUH,
JIBIDKYIIIAMH CHJIAaMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JIMYHBIX SKOCHCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHHE  BBISBIATH  OTJIWYHUTCIbHBIC  TPU3HAKA  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHus, a0MOTHYECKUX M OMOTHYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOITEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHUE HCIOJb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHUOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJI JOKa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIT, B3AUMOCBS3U OPTaHU3MOB U Cpe/lbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKMX pac, HEOOXOJMMOCTHM COXPAaHEHUs] MHOrooOpasusi BHUIOB U
HKOCUCTEM KAK YCIIOBHUS COCYILIECTBOBAHMSI MPUPOJIBI U YETIOBEUECTBA;

yMEHHUE peraTh OMOJIOTHYECKUE 3a/1a9H, BBISIBIIATh TPUYUMHHO-CIICACTBEHHBIC
CBSI3M MEXTY UCCIICTYEMbIMU OMOJIOTHYECKUMH TPOIIECCAMU U SIBICHUSMH, JE1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJHATH J1a0OpaTOpHbIE W MpakTUYecKue paboThl, COOIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE BBIIBUTATh THUIOTE3bI, MPOBEPATh WX OKCIEPUMEHTAITHHBIMU
cpenctBamu, GOpMYIHpYs IE€NIb KCCICIOBAHUS, aHATU3UPOBATH IOTYUYEHHBIC
pE3ynbTaThl U IeNIaTh BHIBOBL;

yMEHHE y4YacTBOBAaTh B YU€OHO-MCCIEIOBATEIbCKON paboTe Mo OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJIbHBIX HAy4YHBIX OOIIECTB, U
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nyOJMYHO  TPEJCTABIATh  TOJYYEHHBIE  PE3yJNbTaThl HAa  YUYEHUYECKHX
KOH(EPEHITUSIX;

YMEHHE OIICHUBATh THIIOTE3bI U TEOPUU O TIPOUCXOXKIICHUH JKU3HU, YETOBEKa
¥ YeJIOBEUECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MpeaoTBpAIICHUS
I00ANThHBIX U3MEHEHHI B Onocdepe;

yMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBHIOOp Oyaymiel mpodeccrnoHaIbHON
NEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHUH, TPUPOIOTIOIL30BAHMSI, MEAUITHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTJIYOJIATh IIO3HABATEIBbHBI WHTEpPEC, HAMpaBICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEW  mpodeccun U MPOJOJDKEHHUE
OHMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOPECCHOHATBLHOTO U
BBICIIIETO O0Opa30BaHUA.
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4. TEMATUYECKOE INTAHUPOBAHUE

4.1. TEMATUYECKOE IINTAHUPOBAHME 10 KJIACC

n/n

HaumenoBanue
pasfgenoB M TeM
NPOrpaMmbl

KoaunuecTBo yacoB

JaexTpoHHble  (uugpoBbIe)
o0pa3oBaTesIbHbIE pecypehbl

Bcero

N3 Hux:
KonTpoabHbIe
padoThI

N3 nux:
IIpakTHyeckue
padoThI

buojgorus kak HayKa

bubanorexa IOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

JKuBble cucTeMbl M HX
H3ydeHue

bubanorexa IOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

CraproBas
KOHTPOJIbHasA padoTa

bubaunorexa IIOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

buoJjiorus KJIeTKu

0.5

buodanorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

Xumuueckas
OpPraHM3anus KJIeTKH

10

buodanoreka [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

CTpoeHune U (pyHKIUHU

buodanoreka IJOK
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KJICETKH

https://academy-
content.myschool.edu.ru/lesso

n/20b1df2e-6¢ce4-435b-b6dc-
5155d30a45fa

O0MeH BelecTB M
npeBpaleHne
JHEPrUH B KJIETKe

Buboaunorexa HOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

HacJsegcreennas
HHpopmanus H
peanu3anusi eé B
KJIeTKe

0.5

buodaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

JKHn3HeHHBIH U KJI
KJETKH

buodaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

Crtpoenune u (pyHkuuu
OpraHu3MoB

17

15

buodanorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-bbdc-
5155d30a45fa

KonTpoabnas pabora
3a nepBoe MoJIyroaue

bubaunorexa IIOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

10

Pa3mHo:kenue "
pa3BuTHE OPraHU3MOB

15

bubaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

11

I'enernka — Hayka o
HACJIECTBEHHOCTH M

0.5

bubdaunorexa IOK
https://academy-
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H3MEHYHBOCTH
OpPraHu3MOB

content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

12

3akoHOMeEpHOCTH
HACJIeACTBEHHOCTH

10

buodaunorexa IOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6¢ce4-435b-b6dc-
5155d30a45fa

13

3akoHOMepHOCTH
W3MEHYMBOCTH

buodaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6¢ce4-435b-b6dc-
5155d30a45fa

14

I'eneTnka uejioBeKa

0.5

buodaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-bbdc-
5155d30a45fa

15

Cegexknus
OpraHu3MOB

bubaunorexa IIOK
https://academy-
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

16

buorexHoJiorus "

CHHTETHYeCKast
ounoJiorus

bubaunorexa IIOK
content.myschool.edu.ru/lesso
n/20b1df2e-6ce4-435b-b6dc-
5155d30a45fa

IIpomesxyTounas
aTrecTanus.
KonTpouabsnas pabora

bubaunorexa [OK
https://academy-
content.myschool.edu.ru/lesso
n/20bl1df2e-6ce4-435b-b6dc-
5155d30a45fa

17

PesepBHoOe Bpems

bubdaunorexa IOK

https://academy-
content.myschool.edu.ru/lesso
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n/20b1df2e-6¢ce4-435b-b6dc-
5155d30a45fa

OBIIEE KOJIMYECTBO
YACOB 11O TPOI'PAMME

102

buodaunorexa IOK
https://academy-
13 content.myschool.edu.ru/lesson/
20b1df2e-6¢ce4-435b-bbdc-
5155d30a45fa

4.2.

TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

n/n

HaumeHnoBaHue pa3iesnoB u TeM
MPOrpaMMbI

KoanyecTBo yacoB

DJleKTpoHHbIE (LM(POBbIe) 06pa3oBaTe/bHbIE pecypchl

N3 nux:
Bcero KonTpoJbHbie
padoThI

N3 Hux:
[pakTnuec
KHe padoThbl

3apoxaeHue U pasBUTHE

buodanorexa [OK
https://academy-

;i‘:;':r“""p?“m’“ TPEACTABICHHH B 4 content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa
buodanorexa [OK
.. https://academy-
MuKpo3BoJIIOLHS U €€ pe3yabTaThl 14 2

content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

48



https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa

Makpo3BoJsonus 4 eé pe3yabTaThl

Buoaunorexa HOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

Kontpoasnas padora

Buoaunorexa HOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa

IIpoucxoxnenne U pa3BUTHE KU3HA
Ha 3eMJie

20

1.5

buodaunorexa [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

Hponcxomeﬂne YeJI0BEKA —
AHTpOIOreHe3

10

bubanorexa IOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa

Konrtponsnasi paGora 3a mnepBoe
noJIyroaue

buodaunorexa [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

IKO0J10rus1 — HAyKa 0
B3aUMOOTHOLIEHUAX OPTaHU3MOB U
HAQJIOPraHU3MEHHBIX CHCTEM C
OKpYy:Kawoueil cpeoii

0.5

buodanorexa [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

Opranusmsl U cpea 00MTaHUS

1.5

bubdaunorexa IOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-

b6dc-5155d30a45fa

IKO0.J10THs1 BUAOB U MOMMYJISINHIA

0.5

bubaunorexa [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

IK0JIOTHSA COO0IIECTB.
IKOJOrHUYecKHe CHCTEMBI

12

0.5

buodanoreka [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
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b6dc-5155d30a45fa

10

Buocdepa — riaodanbHasi IKocHCTEMA

buodaunorexa IOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

11

YenoBek H OKPYIKAOIIAA cpeaa

buodaunorexa [OK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa

Ipomexyrounas arrecrauus.

KonTpoJsbHnas padora

bubanorexa IOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa

12

Pe3epBHOe Bpems

bubanorexa IOK

https://academy-
content.myschool.edu.ru/lesson/20b1df2e-6¢ce4-435b-
b6dc-5155d30a45fa

OBIIEE KOJIMYECTBO YACOB 110
ITPOT'PAMME

102

7.5
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5. HOYPOYHOE IINTAHUPOBAHHUE
5.1. HOYPOYHOE IIVIAHUPOBAHHUE 10 KJIACC

Ne n/m

Paznean 1

Tema ypoka

. buoJsiorusi kak Hayka

CoBpeMeHHasi OWOJOTUS — KOMIUIEKCHAs
Hayka. KpaTkas wucropus pas3BUTHS OHONOTHU.
Buonormueckne Haykd M HM3y4aeMble  UMH
npoOiembl. DyHAaMeHTANbHBIC, NPUKIAJAHBIE U
MIOVCKOBBIC HAYYHBIE HCCIICAOBAHMUS B ONOJIOTHHL.

3HaueHne Owonornu B  (HOPMHPOBAHUHU
COBPEMEHHOW  €CTECTBEHHO-HAy4YHOH  KapTHHBI
mupa. Ilpodeccun, cBs3aHHBIE ¢ OHONOTHEH.
3HaueHne 6uonorun B MIPAaKTHYECKOH
JICSITEIFHOCTA  YeJIOBeKa: MEAMIMHE, CEIbCKOM
XO03SMCTBE, MPOMBIIIJICHHOCTH, OXpaHe IPUPOBI.

KoandecTBo yacoB

KonTpoas
Bceero HbIE
padoThI

IpakTnyeck
He padoThl

Jara uzyyenus

IJIaH akrt

JJieKTpoHHbIe HUGpPOBbHIE
oOpa3oBaTe/IbHbIE pecypchl

https://academy-
content.apkpro.ru/lesson/5¢523154-8bfa-
4fdf-bdf8-fb62770d3862

Paznea 2

. ZKuBple cucTeMbl U X U3yYeHUe

JKuBble cHCTEMBI Kak NpeaAMET U3YUCHUA
ouomoruy. CBOMCTBAa JKUBBIX CHCTEM: CIAUHCTBO
XUMHYCCKOTO cocTaBa, JAUCKPETHOCTDH u
HEJIOCTHOCTh, CJOKHOCTH W YHOPAAOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMOOpraHu3anus,
CaMOBOCIIPOMU3BE/ICHUE, pa3apaKkuMoCTb,
HU3MCEHYMUBOCTD, POCT U pa3BUTHUC.

ypOBHI/I OpraHu3anunu  XUBBIX CHCTEM!

MOJIEKYJISIPHBIN, KJIETOYHBIH, TKaHEBbIH,
OpraHU3MEHHbIH, MOMYJISIIITUOHHO-BUJIOBOH,
3KOCUCTEMHBII (6roreoneHOTHYECKHUH),
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6uocdepusrii. [Ipomeccsl, MPONCXOAAIINE B KUBBIX
cucreMax. OCHOBHBIC TPHU3HAKH JKHUBOTO. JKH3HB
kak Qopma cymecTBoBaHus Martepuu. Haykw,
U3YYaIOIINe JKUBBIC CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHu3aluu.

WN3yuenne  kuBBIX  cucteM.  MeTonbl
Ouonornyeckoil Hayku. HaOmronmeHue, u3aMepeHue,

9KCIEPUMEHT, CHCTEMAaTH3aLHA, METaaHaJIN3.
IlonsTue o 3aBUCHMOM " HE3aBUCHMOK
MIepEeMEHHOIA. [InarupoBanme 9KCIICPUMCHTA.

[loctanoBka u mpoBepka rumote3. Hynepas
rurnore3a. [ToHATHE BHIOOPKH U €€ JOCTOBEPHOCTE.
Pazopoc B Owmomormdecknx maHHBIX. OIeHKA
I[OCTOBCpHOCTI/I HOqueHHLIX peSyHLTaTOB.
[IprunHbl UCKaXXKeHUSI PE3yJIbTATOB IKCIEPUMEHTA.
IToHsiITHE CTAaTUCTHYECKOTO TECTA.

CraproBasi KOHTPOJIbHAs paboTa

https://academy-
content.apkpro.ru/lesson/15bc113d-cabl-
4730-8ca3-8c3862e30f75

Paznea 3

buojgorns kjieTkn

Kierka — cTpykTypHO-(YHKIMOHAJIbHAS
eAMHHUIA >KMBOTO. lcTOpHsS OTKpPBITHS KIETKH.
PaGots! P. I'yka, A. JleBenryka. Kinetounas teopus
(T. IBann, M. IlneiineH, P. Bupxos). OcHOBHEIC
TIOJIO’KEHHSI COBPEMEHHOH KIJIETOYHOM TEOpHH.

MeTonbl  MOJIEKYJSAPHOM M KJIETOYHOU
Ouonornu: MHKPOCKOIIHS, Xxpomarorpadus,
anexTpodopes, METOJl ~ MEYEHBIX  aTOMOB,
nmuddepeHumansHOE LEeHTpU(pYrupOBaHHUE,
KyJIbTHBUPOBaHUE KJIETOK. Hzyuenue
Quxcuposanuvix KIemoK. DneKTpoHHAas
MUKpockonusi.  Kougoxanvhas — MUKpOCKonus.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

0.5

https://academy-
content.apkpro.ru/lesson/4e8b5cdb-f414-
40a6-9aed-638dd73a0475

https://academy-
content.apkpro.ru/lesson/f0169498-8927-
400e-81b5-27a76afed81b

Paznen 4. Xumunyeckasi Opranu3anus KJIeTKH
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XUMUYECKUH cOocTaB  KJIETKH. Makpo-,
MUKpO- U yJIBTPaMHUKpPO3JIEMEHTHl. Bona u e€ poib

https://academy-
content.apkpro.ru/lesson/7248ccfd-3595-

6 Kak  pacTBOpUTENs, peareHra, yd4acTHe B 44e2-9ead-al5ec719c673
CTPYKTYpPHPOBAHHHU KIICTKH, TEIIOPETYJISLIHH.
MuHepanbHble  BEmECTBA  KIETKH, WX https://academy-
7 6uosoruueckast poiib. Pojib KATHOHOB U aHHOHOB B content.apkpro.ru/lesson/0215437a-0f2e-
KJICTKE. 4c47-8760-2a9e2f77¢89c
Opranuueckue BEIICCTBA KIICTKH. https://academy-
Buonornueckue MOJMMEPBI. Benxu. content.apkpro.ru/lesson/3b18d58d-51ee-
AMUHOKHCIIOTHBIH cocTaB  OenmkoB.  CTPYKTYpsbI 43ba-9b17-45¢9608fa382
8 OenkoBoi Monekybl. [lepBuyHas cTpykTypa Oenka, 05
NenTyAHas  CBsA3b.  BTOpuuHas,  TpeTU4Has, '
YETBEPTHIHASI CTPYKTYPHI. Henarypanmusi.
JlabopaTopnast pabota «OOHapykeHHE OCJIKOB C
MOMOIIBIO KAUYECTBEHHBIX PEAKIIHii»
Cgoiicta 6enkoB. Knaccudukanust Geaxos. https://academy-
9 Buonornueckue GyHkImu 6e1KkoB. [Ipuonoi. content.apkpro.ru/lesson/070c3elb-edOe-
4857-8b6e-d5758b8ba098
VrieBoasl. MoOHOCaxapuibl, IHCaXapujsl, https://academy-
onMrocaxapuasl M monucaxapuasl. OOmmil miaH content.apkpro.ru/lesson/86c00dc3-4fdO-
10 CTpoeHHMss W (DU3UKO-XUMHYECKHE  CBOMCTBA 40aa-b7ec-3de0ab56¢f42
yriieBo10B. bruosnormndyeckue GpyHKIHH YTIEBOIOB.
Jlunu sl T'uapodmisHO-THAPOGOOHBIE https://academy-
CBoiicTBa. Kraccudukarms JIUITHIOB. content.apkpro.ru/lesson/0810f15f-a477-
Tpurnuuepuasi, GocoNUnuIbl, BOCKH, CTEPOHIbI. 4c70-9f41-1270516b7afl
11 Buonmornmueckne  ¢yHknum  aunuaoB.  Obmiue
CBOiicTBa OMONIOTHMYECKHX MEMOpaH — TEKy4ecTb,
CIocoOHOCTh K CaMO3aMbIKaHHIO,
MOJTYTIPOHULIAEMOCTb.
12 Hyxmennossie kucnotel. JJHK u PHK. 05 https://academy-

CTpOCHI/IC HYKJICMHOBBIX KHCJOT. HyKJ'ICOTI/II[LI.

content.apkpro.ru/lesson/a9152604-585h-
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[punumn KOMIIJIEMEHTAPHOCTH. IIpaBuno

Yapradda. Crpykrypa JHK — nBoifHas crmpais.

MecroHaxoxaeHne W Ouonoruueckue QyHKIHUU

JHK. Bunget PHK. ®ynkiuu PHK B knetke.
JlabopaTopHnas pabota «lcciaenoBanue
HYKJIEHHOBBIX KHCJIOT, BBIJICIICHHBIX U3 KIIETOK
Pa3JIMYHBIX OPTaHU3MOB)

4bf9-923c-d6a9d6847d3f

Crpoenue monexynsl AT®. Makposprudeckue
cBs3u B Mosiekysne AT®. buonorngeckue

https://academy-
content.apkpro.ru/lesson/eb33fad3-8d72-

13 ¢dyuknun AT®. BoccTaHOBIICHHBIC TEPEHOCUHKH, 4e0b-bbc5-4¢86e312fb15
uX (YHKIMHU B KIeTKe. [pyeue
Hykaeosuompugocpamor (HTD).
https://academy-
CexsenupoBanue JIHK. Memoow! cenomuxu, content.apkpro.ru/lesson/cdc6b0d2-866f-
14 MPAHCKPUNIMOMUKY, NPOMEOMUKU. 4e35-9168-ceeabel24e55
CTpyKkTypHasi OGHOJIOTHs: OHOXUMHYCCKUE U https://academy-
Ouo(M3MUECKHe  WCCIEIOBaHMs  COoCTaBa | content.apkpro.ru/lesson/05b30833-2ed2-
MPOCTPAHCTBEHHOW  CTPYKTYphl ~ OHOMOJIEKYII. 445b-b4ae-823f126b73d0
15 Mooenuposanue  cmpykmypvl  u  QyHKYuUil

ouomonexyn u ux Komniexcos. KomnviomepHoiil
OU3ALH U OpeaHu4ecKuil cunmes OUOMOLEKYL U UX
HenpupoOHbIX AHAL0208.

Pa3gen S. Ctpoenne u pyHKIUH KJIETKH

16

17

Tumbr  KNeTOK:  JyKapuoTHYecKas U
MIPOKAaPUOTHIECKAS. CTpyKTypHO-
(byHKIMOHAIbHBIE 00pa30BaHUsl KIETKH.

CtpoeHne  TIPOKApUOTHYECKOW  KIIETKH.
Knerounass  crenka  Oaxktepuidi W apXew.
OcoOeHHOCTH ~ CTPOCHMSI  TIeTepoTpopHOH N
aBTOTPO(HOM POKAPHOTHUECKHUX KIETOK. MecTo n
POJIb IPOKAPHOT B OMOIIEHO3aX.

Crpoenne u (yHKIIMOHMPOBaHUE
9YKapHOTHUYeCKON KieTku.. IIpakrtuueckas pabdora

0.5

https://academy-
content.apkpro.ru/lesson/1f60acef-6051-
44ce-bb66-6f75e4d59480

https://academy-
content.apkpro.ru/lesson/27¢57b97-ee02-
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«M3y4eHne cBOICTB KIETOUYHOW MEeMOPaHbD»

4bh2c-97ac-223ab66c24f7

18

19

20

[Tma3smarudgeckas MmemOpaHa (TDIa3mMaieMma).
CrpykTypa IIa3MaTHIeCKO MeMOpaHsbI.
Tpancnopr BemecTB 4epe3  IUIA3MATHUYECKYIO
MeMOpaHy: naccuBHbBIH (auddysus, odrerdyéHHas
muddysust), akTHBHBIH (NEPBUYHBIA U BTOPHYHBIN
aKkTUBHBIH  TpaHcnopt).  IlomynpoHuiiaeMocTsb
MeMmOpanbl. Pabora HaTpuii-KalueBOro Hacoca.
OHIONNUTO3: NHUHOLUTO3, (aronuTo3. IDK30LUTO3.
Krnerouynass crenka. Crpyktypa U (QYHKIHH
KJICTOYHOW CTCHKH PACTCHUM, TPHOOB.

IluTonmnasma. IluTo3075. IluTockener.
JBwxkenne 1mroruazMbl.  OpraHouabl  KIIETKH.
OpnHoMeMOpaHHbIE OpTaHOUIBI KJICTKH:
sHpomnazMarndeckas cetb  (OIIC), ammapat
lonbmku, TU30COMBI, WX CTPOCHHE W (YHKIUU.
B3aumMocBsi3b  OTHOMEMOpaHHBIX  OPTaHOWIOB
kinetku. CTpoeHHWe TpaHYJSPHOTO PETHUKYJIyMa.
Mexanusm nanpasnenus 6enxos ¢ JIIC. CunTes
pacTBopuMBIX  OenmkoB.  CHHTE3  KIETOYHBIX
MeMOpaH. I'mankuit (arpanynspHBIN)
SHJOIIa3MAaTHYEeCKui  peTukynyM. CekperopHas
¢bynkius  anmapara  [ombmxu.  Moodugurayus
oenxos 6 annapame I oavodicu. Copmuposka benixos
6 annapame Ilonvoocu. TpaHCIOPT BENIECTB B
KJIETKE. Bakyomn ~ pacTHTENBHBIX  KJIETOK.
Knerounslii cox. Typrop.

[MpakTnyeckas padora «/3ydeHne IBHKEHHS
LIUTOIIa3Mbl B PACTUTEJIBHBIX KIETKaX)

JlaGopatoprast pabora IlodyaBTOHOMHBIE
OpPraHOWJbl KJIETKH: MHUTOXOHJAPHH, IIIACTHIBI.
Ipoucxoocoenue  mumoxowOpuii  u  naacmuo.
Cumbuozenes (K.C. Mepeoickosckuii, JI. Mapeyauc).
Crpoenne ¥ (DyHKIMM MHUTOXOHAPHH W IUIACTHI.

0.5

0.5

https://academy-
content.apkpro.ru/lesson/a494c3ch-b7c7-
4815-b7al-155c7245fdbf

https://academy-
content.apkpro.ru/lesson/0f5f2936-e558-48d1-
869f-eab1c182d9b8

https://academy-
content.apkpro.ru/lesson/f6d39de3-49b3-415f-
a6de-b61e1484h48f
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[lepBuuHbIE, BTOPWYHBIE W CIOXKHBIC ILUTACTHIBI

(hOTOCHHTE3UPYIOIINX JYKapuoT. XJIOPOILIACTHI,

XPOMOILIACTBHI, TEeHKOIUIACTHI BHICIIUX PACTCHUI.
«HccaenoBanue Miaa3sMoNIn3a U IeI1a3MoIu3a B
PACTUTENBHBIX KIIETKAX)

21

22

HemembOpannsie OpTaHOMIBI KIIETKH
Crpoenue 1 (yHKIMA HEMEMOPaHHBIX OPraHOUI0B
KJIETKH. Pubocomsr. IIpomesicymounvle
Qunamenmui. MukpoduiaMeHThI.
AKmunosbleMukpoguiamenmoi. Mpl11eyHbIe
KIIETKU. AKMUHOGble KOMNOHEHMbL HEMbIUEYHbIX
xkiemok. Mukporpy6ouku. KieTouHbIid HEeHTp.
CrpoeHne W J[BW)KEHHE >XTYTHKOB M PECHUYCK.
MuxpoTpy6oukn nuroria3msel. LlenTprons. benku,
accoyuuposannvie ¢ - Mukpouiamenmamu - u
Mmuxkpompybouxamu. MomopHule benxu.

Snpo. O6os0UKa sIIpa, XPOMATHH, KApUOILIa3Ma,
SIIPBIIIKH, UX CTpOeHHE U GYHKIHH. S nepHbIit
6enkoBbIi MaTpHKC. [IpocTpaHCTBEHHOE
PAacIoIoKEHHE XPOMOCOM B HHTEP(A3HOM sijIpe.
Dyxpomamun u 2emepoxpomamun. benku
XpOMATHUHA — TUCTOHBL. JJuHamura si0epHoi
obonouku 8 mumose. HAoepuviti mpancnopm

https://academy-
content.apkpro.ru/lesson/44d23e03-5225-
4e6f-a455-559e9d843db9

https://academy-
content.apkpro.ru/lesson/99d9a91a-3f8e-49ch-
bced-3a2f5e634110

23

CpaBHHTEBbHAS XapaKTEPUCTHKA KIETOK yKapHuOT
(pacTUTENBHOMU, )KHBOTHOW, TPHOHOM).
JlaGoparopHas padora «V3y4eHne cTpoeHUs
KJIETOK Pa3JIMYHBIX OPraHH3MOBY

https://academy-
content.apkpro.ru/lesson/c081bbd7-b846-
42ec-9bb9-c0ff9388e41d

Pa3gen 6. OOMeH BeliecTB M NpeBpallleHHe JHEPTHH B KJIeTKe

24

AccuMuISIMS. M JUCCUMWISILUS —  JIBE
cTOpoHBl MeTrabonmu3Ma. Turmbel oOMeHa BeLIECTB:
aBTOTpO(HBII W rerepoTpodHbId.  YdyacTne
KHCIIOpoAa B 0OMEHHBIX nporeccax.
OHepreTuyecKkoe obecrieueHne KIIETKU:
npespamenne AT® B 0OMeHHBIX NpoLieccax.

JlabopaTopHnas pabota «/3ydueHue

https://academy-
content.apkpro.ru/lesson/b676db76-e61e-
4f78-826a-75676e7f5af6
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KaTaJINTHYECKOW aKTUBHOCTH (hepMEHTOB (Ha
IpUMEpe aMHIIa3bl WIIN KaTaJa3bl)»
DepMEHTAaTUBHBIN XapaKTep peakLUil KIETOYHOTO
Metabonusma. DepMEeHTHI, UX CTPOCHHE,
CBOMCTBa 1 MeXaHU3M JeiicTBus. KodepmeHTs!I.

https://academy-
content.apkpro.ru/lesson/8088b7fa-1bac-4c85-
9905-a91d41ed378

25 OTimuns GepMEeHTOB OT HEOPTAaHUIECKIX 0.5
kaTanusatopos JlaboparopHas pabota «3yueHune
(epMEHTaTHBHOTO PACILCIUICHUS TEPOKCHIA
BOJIOPO/Ia B PACTUTENBHBIX U KHBOTHBIX KJICTKAX)»
https://academy-
Benku-akTuBaTOphI U OCIKH-UHTHOUTOPBI. content.apkpro.ru/lesson/da2765cd-a327-
26 3aBHCHMOCTH CKOPOCTH (PEPMEHTATHBHBIX 4526-bef3-7eccle3cd9cs
peaKLuii OT pa3uuHbIX (HaKTOPOB
[epBUYHBIl CHHTE3 OPraHUYECKUX BEIICCTB https://academy-
B kimerke. DotocuHTe3s.  AHOKCU2eHHbI U content.apkpro.ru/lesson/67987237-3081-
7 OKCU2EeHHbIL omocunmes y baxmepuil. 4683-970c-1dd5857cf5bf
Ceemocobuparowue nuemMeHmosl U NUSMEHMbl
DEaKyuoOHHO20 YeHmpa.
Ponb XJIOPOILIACTOB B nporecce https://academy-
dotocunre3a. CBeroBass © TEeMHOBas (a3l content.apkpro.ru/lesson/a3431d82-087f-46fe-
Domoovixanue, Cs., Cs u CAM-munwi aba8-eca3491d454a
28 ¢domocunmesa. TIpoayKTHBHOCTh (DOTOCHHTE3A.
Bnusinne pasmuyHbIX  (aKTOPOB HA  CKOPOCTh
¢dorocuHTe3a. 3HaueHne GoTocuHTE3A.
XemocunTe3. Pa3nooOpasne OpraHu3MOB- https://academy-
XEMOCHHTETHKOB: HUTPU(DUIUPYIOIIHE OaKTEPHH, content.apkpro.ru/lesson/f9e74bbf-4477-
29 KeJIe300aKTEPHH, CEPOOAKTEPUM,  BOJOPOIHBIE 05 4452-b5a1-3f990c947800
OakTepun. 3HAYCHUE XEMOCUHTE3A. '
JlabopatopHas pabota «CpaBHEHHE IIPOLIECCOB
(bOTOCHHTE3a U XEMOCHHTE3a
AHaspoOHBIe OpraHu3Mbl. Bujisl OpOKeHUS. https://academy-
30 IpoaykTel OpOXKEHHSI W WX  HCIIOJb30BAHHE content.apkpro.ru/lesson/143bch4f-232b-

YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHM3MbBI Kak
00BEKTBI OHMOTEXHOJIOIUU H BO30YIUTENIH

4e0c-84a7-7b6b48306d6b
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OoesHei.
JlabopaTopnas pabota «CpaBHEHHE MIPOIIECCOB
OpOXKCHUSI U JIBIXaHHSD)
AspobHbIe OpTaHU3MBIL. DTarb https://academy-
9HEpreTHYecKkoro obmena. [loArOTOBHUTENBHBIH content.apkpro.ru/lesson/e1564a9c¢-0f9c-4060-
oTan. [JUKONN3 — GECKHUCIOPOIHOE pacIIeIUICHHE abd6-435067cecl4d
31 TJIFOKO3BI. 1
Buonornveckoe OKHCICHHE, UIH KICTOYHOE
npixanve. Ponp  MUTOXOHIpWT B mpoueccax
OHOIOTHIECKOTO OKHUCIICHUSL. [uknudeckue
peakuun. OkucnuTeapHOE HOCHOPUINPOBAHUE.
Ouepeus MemMbpanHo2o epaduenma https://academy-
npomonos. Cunmes AT®: paboma npomoHHOU content.apkpro.ru/lesson/bb1da599-4162-
32 AT®-cunmasel. TlpeumyiiectBa a’3poOHOTO MyTH 1 44bb-b97d-8e7165598966
oOMeHa BEILIECTB nepesn aHa’POOHBIM.
D¢} eKTUBHOCTh IHEPreTHICCKOrO OOMEHA.
Pasnen 7. HaciencrBenHasi HHpopManus U peaju3anus eé B KiIeTKe
https://academy-
Peakuuu matpuuHoro cuuresa. I[IpuHumn content.apkpro.ru/lesson/bb1da599-4162-
33 KOMIUIEMEHTAPHOCTH B  PEAKIUSIX MATPUYHOTO 1 44bb-b97d-8e7165598966
CHHTE3a.
Peanu3zanusi HaciueACTBEHHOW MH(BOPMAIHH. https://academy-
I'eHeTHuecKuii KOJ, €ro CBOUCTBa. TPaHCKPHUIILIUS — content.apkpro.ru/lesson/133b0166-fc35-
MaTpPUYHBIHA CHHTE3 PHK. [puHIUTE 4a91-a264-14aaee2f5897
34 TPAHCKPUIILHU: KOMITJIEMEHTAPHOCTD, 1
AHTUTIAPAJIIICIBHOCTD, ACUMMECTPUYHOCTD.
CospeBanne marpuunbsix PHK B sykapuotudeckoit
kierke. Hexopupyromue PHK.
https://academy-
Tpancnsuuss u €€ dTamel.  YyacThe content.apkpro.ru/lesson/387b2669-fa96-
35 tpancnopTHeix PHK B 6uocunTe3e Genka. Ycnopus 1 450b-bd73-1e7a543e€995
6nocuHTe3a OernKa.
36 KomupoBanue aMuHOKUCIOT. Poib puGocom 1 https://academy-
B OHOCHHTE3E O€eIKa. content.apkpro.ru/lesson/5¢523154-8bfa-4fdf-
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CoBpeMeHHBIC TIPEICTaBJICHUS O CTPOCHUH
TCHOB.

bdf8-fb62770d3862

Opranu3anusi TeHOMa Yy MPOKAapHoOTa |
sykapuoT. Perymimms axkTHBHOCTH TE€HOB Yy

https://academy-
content.apkpro.ru/lesson/c45176a3-2766-4ff7-

37 npokapuota. ['mmoreza omepona (P. XKako6, XK. b293-4b9d940ff6de
Mamo).
MorekysipHble  MEXaHH3MbI  3KCIPECCUU https://academy-
TeHOB y dykapuora. Ponb XpoMaTuHa B peryisiiuu content.apkpro.ru/lesson/15bc113d-cab1-
38 paboThl TeHOB. Perymsinus 0OMEHHBIX MPOIECCOB B 4730-8ca3-8c3862e30f75
kieTke. Knetounsrit romeocras.
Bupycsl — HekieTouHble (OPMBI JKH3HH U https://academy-
obnuratHeie mapa3uTel. CTpOEHHE TMPOCTHIX U content.apkpro.ru/lesson/4e8b5cdb-f414-
CJIO)KHBIX BUPYCOB, PETPOBHPYCOB, OaKTepHO(aros. 40a6-9aed-638dd73a0475
39 Kusuennsrit 1muxn JIHK-comepxammx BHpYCOB, 0.5
PHK-conepxamux  BHPYcOB, OakTepuo(haros.
OO6paTHast TPaHCKPHITIHS, PeBepTa3a, HHTErpasa.
Bupycubie 3a00JsieBaHUs YenoBeKa https://academy-
9 ’ content.apkpro.ru/lesson/f0169498-8927-
40 KHMBOTHBIX, pacrenuid. CIIUJ], COVID-19, 400e-81b5-27a76afed81b
COIHAITbHBIC W METUIINHCKHE TIPOOIEMBI.
buonndopmarnka: HWHTErpalMs W aHAIH3 https://academy-
Gonmpiux MaccuBOB («bigdata») CTPYKTYpHBIX content.apkpro.ru/lesson/7248ccfd-3595-
41 OMOJIOTMYECKUX JaHHBIX. HaHOTexHoIOrMHM B 44e2-9ead-al5ec719c673

Ouvonornu u  MeauuuHe. [IporpamMmupyemble
¢yskunn 6enkoB. CocoOBI JOCTABKH JEKAPCTB.

Paszgen 8. JKusHeHHDIH UK KIeTKH

42

Knerounelii umki, e€ro mnepuoasl U
perymsanus. Wutepdpasza u muto3. OcoOeHHOCTH

IIPOLIECCOB, NpOTEKAOIUX B uHTEepdase.
IoxroroBka KJIETKH K JENCHUIO.
IIpecunreruueckuil (mocT™MuTOTHYECKMIN),
CHUHTETUYECKUN u

59

https://academy-
content.apkpro.ru/lesson/0215437a-0f2e-
4c47-8760-2a9e2f77c89c




MTOCTCHHTETHYCCKUH(TIPEMUTOTHYCCKUI) TEPHUOJIBI
nHTEpda3HbL.

Matpuunslii cunte3 JHK — perukauus.
punumne! permkanuun JJHK:

https://academy-
content.apkpro.ru/lesson/3b18d58d-51ee-

43 KOMIUIEMEHTAPHOCTD, MTOJTYKOHCEPBATHBHBIH 43ba-9b17-45c9608fa382
CHHTE3, aHTUIAPAIUICIBHOCTD. MeXaHH3M
peruukarmu JJHK.
XpOMOCOMBI. Ctpoenue XPOMOCOM. https://academy-
Tenomepsl U Tenomepaza. XpOMOCOMHBINA Habop content.apkpro.ru/lesson/070c3elb-edOe-
KJIETKA — KapuoTHIl. JIUIUIOMIHBIA ¥ TaIrIOUIHBINA 4857-8b6e-d5758h8ba098
44 HabOpBI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI. 0.5
ITonoBbIE XPOMOCOMBI.
JlabopaTopHnas pabota «/3yyeHue XpoMOCOM Ha
TOTOBBIX MUKPOTIPEIAPATAX)
https://academy-
content.apkpro.ru/lesson/86¢00dc3-4fd0-40aa-
45 Henenue kneTku — muro3. CTaauu MUTO3a U b7ec-3de0a656cf42
MPOUCXO/IAIIHE B HUX MPOIECCHI.
Tunel MuTo3a. KaprokuHe3 W IUTOKHHES. https://academy-
Bronornieckoe 3HaYEHIE MHUTO3A. content.apkpro.ru/lesson/0810f15f-a477-4c70-
46 . Jlaboparophas padbota «HaboqeHre Muto3a B 0.5 9f41-1270516b7afl
KJIETKaX KOHYHKA KOPEIIKa JyKa (Ha TOTOBBIX
MHUKpOIpenapaTax)»
Perysmsiiiiss MHTOTHYECKOIO LHKJIA KIIETKH. https://academy-
[porpammupyemast KIIeTOYHasI THOENb — aroTTO3. content.apkpro.ru/lesson/a9152604-585b-
Kietounoe PO, XPOMOCOMBI, 4bf9-923c-d6a9d6847d3f
GbyHKIHOHATBHAS TeHOMHKA. MexaHu3Mbl
47 nponudepannu, auddepeHupoBKH, CTapeHUs U

rubemn  wietok.  «lludpoBas  kimeTkay
OononH(pOpMATHYCCKHE MoOJeNu
(YHKIIMOHUPOBAHUS KICTKH.

Pa3gen 9. Ctpoenue u pyHKIIMH OPraHU3MOB

48

Bronornueckoe pasHooOpa3nue OpraHH3MOB.
O)IHOKJ'IGTO‘IHI)IG, KOJIOHHWAJIbHBIC,

60

https://academy-
content.apkpro.ru/lesson/eb33fad3-8d72-




MHOTOKJICTOYHbIE OPTaHU3MBbI.

OcobenHocTn CTPOCHHSA u
KHU3HE/IESATENBHOCTH OJHOKIJICTOUHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOUHBIE  TPHOBI,
OJTHOKJIETOYHBIE BOJAOPOCIH, JpPyTHe IPOTHCTHI.
KonoHunanpHbIe OpraHU3MBI.

4e0b-bbc5-4¢86e312fb15

49

50

B3auMocBsi3p  uacTeif  MHOTOKJIETOYHOIO
opraHuzMa. TKaHH, OpraHbl U CHCTEMbI OpPraHOB.
Opranusm Kak equHoe nenoe. ['omeoctas.

Tkanu pacreHuil. Tumsl pacTUTENBHBIX
TKaHEH: oOpazoBaresibHasi, MOKpPOBHas,
MIPOBOJAILAL, OCHOBHa, MEXaHUYECKasl.
OcoberHoCcTH CTPOCHHS, GyHKIHN u
PAacIooKeH!s TKAaHEH B OpraHax pacTeHHM.

JlabopaTopnas pabota «l/3yueHne TKkaHen
pacTeHuiD

TkaHM JKMBOTHBIX M 4eJIOBEKa. THIBI
KUBOTHBIX TKaHeil: SMUTENNAJbHAS,
COCTMHUTEIIbHAS, MBIILICYHAS], HEpBHasl.
OcobeHHoCTH CTPOCHHS, GyHKIHN u
pacIoNoKeHUs] TKaHeil B OpraHax >KHBOTHBIX H
YenoBeKa.

JlaGoparopnas pabota «3yyenne Tkanen
KHMBOTHBIX)»

0.5

0.5

https://academy-
content.apkpro.ru/lesson/cdc6b0d2-866f-
4e35-9168-ceeabel24e55

https://academy-
content.apkpro.ru/lesson/05b30833-2ed2-
445h-b4ae-823f126b73d0

51

Opranbl. BereraTuBHbIE W T'€HEpaTHBHbIC
opranbl pactenuil. OpraHbl M CHCTEMbI OpPIraHOB
JKHUBOTHBIX M YCJIOBCKA. q)yHKHI/II/I OpraHoB u
CHCTEM OPTaHOB.

Jlaboparopnas pabota «/3ydeHne opraHos
IBETKOBOI'O PACTECHHS»

0.5

https://academy-
content.apkpro.ru/lesson/1f60acef-6051-
44ce-bb66-6f75e4d59480

52

Onopa Tena opranu3MoB. Kapkac pactenuil.
CKeneTsl OOHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHbIX. HapyXHbII U BHYTPEHHUM CKEJeT.
CtpoeHne U TUIIB COeAMHEHUS KOCTEH.

https://academy-
content.apkpro.ru/lesson/27¢57b97-ee02-
4b2c-97ac-223ab66c24f7

53

JBuxenue OPraHHU3MOB. JBuxenue

https://academy-

61




OJTHOKJICTOYHBIX OpPTaHU3MOB! amEébonHoe,
KTYTHKOBOE, pECHHYHOE. JBmxeHne
MHOTOKJIETOYHBIX PACTEHH: TPOMU3MBI U HACTHUHU.
JIBwkeHHE  MHOTOKJICTOYHBIX  JKUBOTHBIX U
YeNmoBeKa:  MEBIIICYHAs  cuUcTeMa.  Peduiekc.
CKeeTHBIC MBIIIIIBI 1 UX paboTa.

content.apkpro.ru/lesson/a494c3ch-b7c7-
4815-b7al-155c7245fdbf

https://academy-
content.apkpro.ru/lesson/0f5f2936-e558-48d1-

54 KouTtpospHas paboTa 3a mepBoe MoIyrojue. 869f-eab1c182d9h8
IMuranue opranu3moB. llorjiomieHne BOJIHI, https://academy-
YIIEKUCIIOTO Ta3a W MHHEPAIbHBIX BCILICCTB content.apkpro.ru/lesson/f6d39de3-49b3-415f-
PacTEHUSAMH. [MTuranue YKHBOTHBIX. abde-b61e1484b48f
BayTpumnonocTHoe " BHYTPHKJICTOUHOEC
55 nunieBapenue. [lutanue MO3BOHOYHBIX KMBOTHBIX.
Ortzensl NHIIEBAPHTEILHOTO TpaKTa.
IMumeBaputenpHble  Keie3bl. [lHimeBapuTeIbHAS
CHCTEMa YeNIOBeKa.
JlbIxaHue OopraHu3MoB. JIbIXxaHue PacTCHHU. https://academy-
Jbixanue KkuBOTHBIX. Jlnddysus ra3oB uepes content.apkpro.ru/lesson/44d23e03-5225-
56 MOBEPXHOCTh KJIETKH. Koxnoe JIBIXaHHUE. 4e6f-a455-559e9d843dbh9
JpixaTenbHas HOBepXHOCTH. JKaGepHoe u néroynoe
JbIXaHHE.
JlpIxaHue TIO3BOHOYHBIX JKHBOTHBIX U https://academy-
4eJoBeKa. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUS content.apkpro.ru/lesson/99d9a91a-3f8e-49ch-
JNETKUX TI03BOHOYHBIX JKMBOTHBIX. JlpIXaTreiabHas bce4-3a2f5e634110
57 cucTeMa YenoBeka. MeXaHW3M BEeHTHJIALMHU JErKUX
y OTHL U MJICKONHUTAMOMINX. Peryisuus IpIxaHus.
JpixatenbHble 00BEMBIL.
TpaHCIOPT  BEIIECTB Yy  OPraHH3MOB. https://academy-
N content.apkpro.ru/lesson/c081bbd7-b846-
58 TpaHCIOPTHBIE CHCTEMBI pacTeHHd. TpaHcmopt

BCLICCTB Yy KMBOTHBIX.

42ec-9bb9-c0ff9388e41d
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KpoBeHocHass cucreMa U €€ Oprasl
KpoBeHoCHas cucTeMa MO3BOHOYHBIX )KUBOTHBIX U
yenoBeka. Cepane, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru KpOBOOOpAIIICHUS. OBOIOINOHHBIC
YCIIOXKHEHHS CTPOCHHS KpPOBEHOCHOH CHCTEMBI
MMO3BOHOYHBIX JKHMBOTHBIX. Pabora cepama u eé
peTyJIAIys.

https://academy-
content.apkpro.ru/lesson/b676db76-e61e-
4f78-826a-75676e7f5af6

60

61

Boinenenue y opranusmoB. Beiaenenue y
pacTeHuil. Brinenenue y JKUBOTHBIX.
CokpaTtutenbHble Bakyonu. Opranbl BbIICICHUS.
dunbTpanus, cekpenuss U o0paTHOE BcachbIBAaHHE
KaK MEXaHU3Mbl pabOThl OpPraHOB BBIICIICHUS.
CBsi3b  MOJOCTH Tella C  KPOBEHOCHOH |
BBIJICIUTENBHON  cuUcTeMaMH.  Beigenenue y
MO3BOHOYHBIX JKUBOTHBIX U deloBeka. [loukwu.
Crpoenne w©  (YHKOIHOHHpOBaHWE  HedpoHa.
OO0pa3oBaHre MOYH Y YETIOBEKA.

3amura 'y ~ OpraHW3MoB. 3amura Y
OJTHOKJICTOYHBIX OpraHu3MoB. Cropsl OakTepuil u
IUCTHl MPOCTEHIINX. 3alINUTa Y MHOTOKJIETOYHBIX
pacrenuil. Kyrtukyna. CpencrBa mnaccUBHOM U
XUMHUYECKOH 3aIIUThl. DUTOHITUIBI.

3ammTa y MHOTOKJICTOYHBIX JKHBOTHBIX.
ITokpoBBI ¥ WX NPOM3BOAHBIC. 3allUTa OPTaHU3MA
oT Goe3Hei.

https://academy-
content.apkpro.ru/lesson/8088b7fa-1bac-4c85-
9905-291d41ed37f8

https://academy-
content.apkpro.ru/lesson/da2765cd-a327-
4526-bef3-7eccle3cd9cd

62

NmMmyHHas cuctema udenoBeka. KieTouHsiid
U TyMOpalbHBIl HMMMYHHUTET. BpoXa€HHBIH U
npuOOPEeTEHHBIN  crielUpUYSCKUiA ~ UMMYHHTET.
Teopus knoHanbHO-ceNleKTHBHOTO UMMyHHTeTa (I1.
Opmux, @®. M. bepuer, C. Tonerasa).
BocnanurenbHble  OTBeThl  opraHu3MoB. Ponb
BpPOXKIEHHOTO UMMYHHTETA B Pa3BUTUH CUCTEMHBIX
3a00JICBaHUM.

63

https://academy-
content.apkpro.ru/lesson/67987237-3081-
4683-970c-1dd5857cf5hf
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Paznea 10.

65

66

67

Pa3apakuMOCTh 1 perysisiiys y OpraHu3MOB.
PaznpaxuMOCTh y OJHOKJICTOYHBIX OPTaHU3MOB.
Takcucel. PasgpaxumocTs U perymigus y
pacteHuil. PocToBble BelecTBa U UX 3HAUECHUE.

HepeHras cucrema u pediekTopHas perysius y
JKUBOTHBIX. HepBHast cuctema U €€ OTIensbl.
DBOJIIOLINOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM
CHUCTEMBI y )KUBOTHBIX. OTIENBI FOJIOBHOTO MO3Tra
MTO3BOHOYHBIX KUBOTHBIX. Pedurekc n
peduiekTopHas nyra. be3yclioBHbIC U YCIOBHBIC
pedIIeKCHL.

I'yMopanpHast perymsaius 1 SHIOKpUHHAs CUCTeMa
JKUBOTHBIX U 4eNioBeKa. JKene3bl S3HTOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocBsI3b HEPBHOM U 9HJOKPUHHOM CHCTEM.
l'umoranamo-rumnodu3apHas CHCTEMa.

DopMel Pa3MHOXEHUS OpraHu3MOB:
Oecrioyioe (BKITIOYAash BETeTaTHMBHOE) W IOJIOBOE.
Buger  Oecromoro pa3MHOXKCHHS: ITOYKOBAHUE,
CHopyJsinus, pparMeHTanus, KIIOHHPOBaHUE.

Pa3mMHoKeHHEe H PA3BUTHE OPTraHU3MOB

ITonoBoe pa3smHuoxenue. [1o1g0BbIE KIETKH, WU
raMeTHL.

Meiios. Cragnun  meriosa. IloBenenune
XpPOMOCOM B Meiio3e. Kpoccunrosep.
buonornueckuii cMpBICI  MeHO3a MW ITOJIOBOTO
rpouecca. Meio3 u ero MecTo B >KU3HEHHOM LIUKJIe
OpPTaHU3MOB.

IIpen3apoasiieBoe pas3sutue. I'ameroreHes
y KMBOTHBIX. IloyoBble sxene3bl. OOpasoBaHMe U

0.5

https://academy-
content.apkpro.ru/lesson/a3431d82-087f-46fe-
aba8-eca3491d454a

https://academy-
content.apkpro.ru/lesson/f9e74bbf-4477-4452-
b5a1-3f990c947800

https://academy-
content.apkpro.ru/lesson/e1564a9c-0f9c-
4060-abd6-435067cecl4d

https://academy-
content.apkpro.ru/lesson/bb1da599-4162-
44bb-b97d-8e7165598966

https://academy-
content.apkpro.ru/lesson/86acad55-2279-
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pasBUTHE TIOJIOBBIX KieTok. Crepmaroreses H
OOTEHE3. Crpoenne MOJIOBBIX KIIETOK.
OmonoTBOpeHHe M 3MOpPHOHAJIBHOE Ppa3BUTHE
KHUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS: HAPYIKHOE,
BHyTpeHHee. [lapTeHorenes.

JlabopaTopnas pabota «l/3yueHue CTpoCHHUS
TMIOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOTIPEIApaTax)

WHnuBuyansHOe pasBUTHE  OpPraHM3MOB
(ouTOreHe3). DMOpHOIIOTUST — HAayKa O Pa3BUTHH
OpraHusMoB. Mopgocene3 — 00HA U3 21a8HLIX
npodaem smopuonozuu. Konyenyus mopgpozenos u
molenu  mopgpocenesa. Craauu >MOpHOTeHE3a
KUBOTHBIX (Ha mpuMepe Jarymkw). [Ipobnenue.

4152-a48a-840d20ce0270

https://academy-
content.apkpro.ru/lesson/133b0166-fc35-
4a91-a264-14aaee2f5897

68 1
Tunel  npoGnenus.  [Jemepmunuposannoe — u
HedepMuHuposanHoe Opobnenue. Bracmyna, munol
onacmy. OcobenHOCTH IpoOIeHUS
MIICKOTIUTAIOIIHIX. 3aposlieBble JIUCTKH
(racTpymsiuus).
3akiaiKa OpraHoB M TKAHEH U3 3apOJIBIIIEBBIX https://academy-
JIUCTKOB. B3aMHO€E BIIMSHHE YacTei content.apkpro.ru/lesson/387b2669-fa96-
Pa3BHBAIOIIETOCS 3apO/Iblina (IMOPHOHATIBHAS 450b-bd73-1e7a543ee995
69 WHIYKIWS). 3aKi1aKa TiaHa CTPOSHHs 1
’KUBOTHOTO KaK Pe3yJIbTaT HePAPXUICCKHUX
B3auUMO/JIeHCTBUH reHOB. BinsHue Ha
9MOpHOHANILHOE PA3BUTHE PA3INYHBIX (DAaKTOPOB
OKpYyKarolen cpepl.
Poct u pasBuTHE JKUBOTHBIX. https://academy-
IMoctambproHanbHblii  mepuon.  [lpsmoe o content.apkpro.ru/lesson/5¢523154-8bfa-
70 HEMpsIMO€e pas3BuUTHE. Pa3Buthe ¢ MeTaMopdo3oMm y 1 0.5 4fdf-bdf8-fb62770d3862
6eCIO3BOHOYHBIX M TIO3BOHOYHBIX KHBOTHBIX.
PasMHOKEHHE W  pasBUTHE PACTCHHIA. https://academy-
71 lameropur u crmopodpur. Meiio3 B KU3HEHHOM 1 05 content.apkpro.ru/lesson/c45176a3-2766-

nukie pacteHuit. OOpazoBaHue CrOp B TpoIecce
Meno3a. T'ameTorenes y pacTEHM.
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4ff7-b293-4b9d940ff6de




OmIon0TBOpEHHE ¥ pa3BUTHE  PACTUTEIBHBIX
opraHu3sMoB.  JIBOWHOE€  OIUIONOTBOPEHHE Yy
LIBETKOBBIX pacTeHuil. OOpa3oBaHHWE W pPa3BUTHE
CEMEHH.
MexaHU3MBl ~ PETYJISAIUU  OHTOTEHE3a Y

pacTEeHUi U )KUBOTHBIX.

JlabopatopHnas padota «CTpoeHHE OpPraHOB
Pa3MHOKEHUS BBICIIUX PACTCHHIDY

buonoruueckoe 3HaueHUE OPAMOrO U
HENpPSIMOI'O Pa3BUTHsA, HX PACIPOCTPAaHCHHE B
npupone. Tumel pocta KUBOTHBIX. DakTOpbI
pEryJIAIUM POCTa KMBOTHBIX M yenoBeka. Ctamuu
MOCTIMOPHOHANBHOTO Pa3BUTHSL y JKUBOTHBIX U
yenoBeka.  IlepHonsl  OHTOTEHE3a  4YENIOBEKA.
CrapeHne 1 cMepTh KaK OMOJIOTHYECKUE TTPOIIECCHI.

Jlaboparopras pabora «BbIsBIEHNE
MPHU3HAKOB CXOJCTBA 3apOABINEH MO3BOHOYHBIX
KMBOTHBIX»

72

Pazgea 11. 'eHeTHKa — HAYKa 0 HACJEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

HcTopusi CTAHOBJICHHUSI U PA3BUTHS TCHETUKH https://academy-
Kak Hayku. Paboter I'. Menmens, I'. ne ®@pusa, T. content.apkpro.ru/lesson/15bc113d-cabl-
Moprana. Poip  oTeuecTBEHHBIX Y4YEHBIX B 4730-8ca3-8c3862e30f75
passutiu reHetnkd. Padotsr H. K. Kompmora, H.
U. BaswmioBa, A. H. benozepckoro, I'. .
Kapneuenko, 0. A. Oununuenko, H. B.
Tumodeera-PecoBckoro.

73

OCHOBHBIE ~ T'€HETHYECKHE  IIOHATHA U https://academy-

CUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBbI, AJIIEIbHbIE content.apkpro.ru/lesson/4e8b5cdb-f414-
TE€HBI, aJbTEPHATUBHBIC NPU3HAKHU, JOMUHAHTHBIN 1 40a6-9aed-638dd73a0475
pelLecCuBHBIM NPU3HAK, TOMO3HUI0Ta, FETEPO3UTOTA,
YUCTas JIMHUS, THOPUABI, TEHOTHUI, (EHOTHIL.
OcHoBHBIE METOJIbI TCHETHUKHU:
THOPHUIOTOT MUECKHA, IUTOJIOTUYECKHUH,
MOJIEKYJISIPHO-T€HETUYECKHI.

JlaGoparopnas padota «JIpozoduna kak 00BEKT

TeHETUYECKUX MCCIIeIOBAHMII»

74
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Paszgen 12.

33KOHOMepHOCTl/l HaCJeaACTBEHHOCTH

MounorubpuaHOoe CKpeliBanue. IlepBBIid https://academy-
3aK0H MeHmenst — 3aKOH eInHOOOpasust THOPHIOB content.apkpro.ru/lesson/f0169498-8927-
MIEPBOTO  TIOKOJICHUSI. [IpaBUIIO JTOMHHHPOBAHHSL. 400e-81b5-27a76afed81b
75 Bropoii 3akoH MeHzaens — 3aKOH pacIleIUICHU 0.5
npu3HakoB. llpaktuueckass pabora "U3ydenue
pE3yIbTaTOB MOHOTHOPUAHOTO CKPCIIMBAHHS Y
Jpo30¢p s
https://academy-
[{uronorudeckue OCHOBBI MOHOTHOPHIHOTO content.apkpro.ru/lesson/7248ccfd-3595-
76 CKpEIUBAHUA. | UTIOTE3a YHCTOTHI raMeT. 44e2-9ead-al5ec719¢c673
Amnanusupyroriee CKpeIIMBaHUE. https://academy-
ITpoMexyTOUHbI#H xapakrep HAcJIeI0BaHHUS. content.apkpro.ru/lesson/0215437a-0f2e-
77 Pacmieriere  TpHU3HAKOB — TPH HETIOJHOM 4c47-8760-2a9e2f77c89c
JOMHHHUPOBAHHU.
JurubpumHoe ckpeniuBanue. Tpetuit 3akoH https://academy-
MeHgens — 3aKOH HE3aBUCHMOIO HacClIelOBAHUSA content.apkpro.ru/lesson/3b18d58d-51ee-
78 npusHakoB. [Ipaktuueckas pabora «M3yueHue 0.5 43ba-9b17-45c9608fa382
pe3yIbTaTOB  JIMTHOPUAHOTO  CKPEIIUBAHHUSA Y
JPO30(QHIIBI»
https://academy-
content.apkpro.ru/lesson/070c3elb-edOe-
79 LluTonorn4ecKkre OCHOBBI TUTHOPHIHOTO 4857-8b6e-d575808ba098
CKpeIMBaHUS
CuenyieHHOe  HacJelOBaHHE IPH3HAKOB https://academy-
PaGotsi T. Moprana. CliemienHoe HacneHOBaHHé content.apkpro.ru/lesson/86c00dc3-4fd0-
80 ! ) 40aa-b7ec-3de0a656¢f42
T€HOB, HapyIIEHHE CICTUICHNS MEK/y TEHAMH.
https://academy-
81 XpOMOCOMHAS TEOPHS HACTICTBEHHOCTH content.apkpro.ru/lesson/0810f15f-a477-
4c70-9f41-1270516b7afl
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I'enerrka nona. XpoMOCOMHBIN MEXaHU3M
OTIpEICTICHUSI 10a. AyTOCOMBI U ITOJIOBBIE

https://academy-
content.apkpro.ru/lesson/a9152604-585b-

82 XpOMOCOMBI. ['OMOTaMeTHBIIH ¥ TeTepOraMeTHbIH 4bf9-923c-d6a9d6847d3f
noJt. ['eHeTHyeckas CTpyKTypa MOJOBIX
XPOMOCOM.
HacremoBanne TPHU3HAKOB, CHEIIEHHBIX C https://academy-
IIOJIOM. content.apkpro.ru/lesson/eb33fad3-8d72-
Tenotun Kak LeJI0CTHAS cHucTeMa. 4e0b-bbc5-4c86e312fb15
83 [IneiioTponuss — MHOXKECTBEHHOE JACHCTBHE IEHa.
MHoeCcTBEHHBIH  amnenusMm.  B3aumoneincTBue
HEAJTCNbHBIX T'€HOB. KoMruieMeHTapHOCTb.
Onuctas. [Tonmumepus.
I'eHeTnueckuii KOHTPOJIb pas3BUTHUS https://academy-
pacTeHuii, JKMBOTHBIX M 4YEJNOBEKa, a TakKxke content.apkpro.ru/lesson/cdc6b0d2-866f-
(U3HONIOTMYECKUX ~ NPOLIECCOB,  MOBEACHHUS U 4e35-9168-ceeabel24e55
KOTHUTHUBHBIX (yHKIHA. I'eneruueckue
84 MEXaHH3MbI cuMOHOTeHe3a, MEXaHH3MBI
B3aMMOJICHCTBHS «XO3MUH — MapasuT» U «XO3SIUH —
MHKPOOHOM». ['eHeTHUYEeCKHE acleKThl KOHTPOJIS H
W3MEHEHHs  HACIEJCTBEHHOW HWH(pOpPMANuu B
MOKOJICHUSX KIIETOK U OPraHH3MOB.
Paznen 13. 3ak0HOMEPHOCTH U3MEHYHUBOCTH
BzanMojieiicTBie TeHOTHIIA W CPEAbl NpH https://academy-
(hopMUpOBaHUH (henoTHIA. N3MeHYMBOCTD content.apkpro.ru/lesson/05b30833-2ed2-
85 npu3HakoB. KauecTBeHHbIE ¥ KOJUYECTBCHHBIC 445h-b4ae-823f126b73d0
MPU3HAKH. Bust HU3MEHYHBOCTH:
HEHACJICJICTBEHHAs! U HACIICICTBEHHASL.
MomudukanuonHass W3MEHYMBOCTh. Poib https://academy-
86 cpenbl B (OPMHPOBAHMM  MOJM(DUKALIMOHHON content.apkpro.ru/lesson/1f60acef-6051-
n3MeHunBocTH. Hopma peakunu npusHaka. 44ce-bb66-6f75e4d59480
87 BapwuaruoHHblif ps v BapuannoHHast Kpusast (B. 05 https://academy-

Horanncen). CBoicTBa MOAM(PHUKAITMOHHON

68

content.apkpro.ru/lesson/27¢57b97-ee02-




n3MeHunBoctu.JlabopaTopHas padora
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PHUKAIIMOHHON M3MeHIMBOCTH. [locTpoeHue
BapHAIMOHHOTO PsJIa ¥ BAPUAIMOHHOMN KPUBOI»

4bh2c-97ac-223ab66c24f7

88

89

90

I'enornnmyeckast M3MeHYUBOCTH. CBOMCTBA
TeHOTUITHYCCKOM H3MEHUYMBOCTH. Buasr
FEHOTHIIMYECKON M3MEHYMBOCTH: KOMOMHATHBHAS,
MyTaiuoHHas. KoMOMHAaTHBHAsT W3MEHYUBOCTH.
Meito3 ©  1OJOBOM  mpouecc —  OCHOBa
KOMOHHATUBHOK H3MCHUYHMBOCTH. Poiab
KOM6I/IH8.TI/IBHOI71 N3MCHUYHUBOCTHU B CO3JaHUU
TCHETHYECKOTO Pa3HOOOpas3us B IpeaesiaX OJHOTO
BUJIA.

MyTannoHHas N3MEHYHUBOCTb. Buabr
MyTaluil: TEHHbIE, XPOMOCOMHBIE, T'C€HOMHBIE.
CroHTaHHBIE W  WHIYIWUPOBAHHBIC  MYTAIlWH.
SnepHple W LOUTOIUIA3MAaTHYECKHE  MYyTALUH.
Comartnyeckne W TOJIOBBIE MyTanuu. [IpudnHbI
BO3HHMKHOBEHHS MyTanuil. MyTareHsl 1 UX BIUSHHC
Ha opraHu3Mbl. [IpakTnyeckas padbora «Myrtanuu y
Jpo30Q Il (Ha TOTOBBIX MHUKPOIIpEapaTax)»

3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca.
3aKOH TOMOJIOTHYECKHX DPSIOB B HACJCICTBCHHOM
mmenunBoctn  (H.M. BaBuios). BresgepHas
HM3MEHYHBOCTh M HACIIEJICTBEHHOCTb.

OnureHeTHKa W ONHTCHOMHKA,  POJb
SMUTCHETHYECKUX (PAKTOPOB B HACIEJAOBaHUU U
U3MEHYMBOCTH (PCHOTHIUYCCKUX TPH3HAKOB Yy
OpPTaHU3MOB.

0.5

https://academy-
content.apkpro.ru/lesson/a494c3ch-b7c7-
4815-b7al-155c7245fdbf

https://academy-
content.apkpro.ru/lesson/0f5f2936-e558-48d1-
869f-eab1c182d9b8

https://academy-
content.apkpro.ru/lesson/f6d39de3-49b3-415f-
a6de-b61e1484b48f

Pasznen 14.

91

T'eHeTnKa JejloBeKa

Kapuorun  uenoBeka. MexayHapoaHas
porpaMMa  MCCJeIOBaHUS T€HOMa  YeJOBEeKa.
[Ipaktndeckas padora «CoCTaBICHHE W aHAIH3
POIOCIOBHOMY

0.5

https://academy-
content.apkpro.ru/lesson/44d23e03-5225-
4e6f-a455-559¢9d843db9
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92

MeTOI[bI N3YUYCHUS TCHETUKHU YECJIIOBEKA:

reHeaJIOTHYEeCKHUH, OJIM3HEIOBEIH,
IIUTOTCHETHIECKUH, MOMYJIALUOHHO-
CTaTUCTHUYECKUH, MOJIEKYJIIPHO-TE€HETUYECKUI.
CoBpeMeHHOE OTIpezIeTICHUE TCHOTHIIA!
MIOJTHOT€HOMHOE CEKBEHHPOBAHUE,

T€HOTUIIMPOBaHUE, B TOM 4ucie ¢ nomoupto [11P-
a"anu3a. HacimencTBeHHbIe 3a00j1eBaHus YelIOBEKA.
I'eHHBIE W XPOMOCOMHBIC OOJIE3HH UYEIOBEKa.
bone3nn c HacJIeICTBCHHOM
[IPEeIPaCTOIOKEHHOCThI0. 3HAUEHUE MEIUIIUMHCKOMN
FEHETUKHM B  MPENOTBPALICHUU U JICYEHUH
FeHETHYECKUX 3a00JieBaHMi YeaoBeKka. Memauko-
FEHETUYECKOE  KOHCYJbTHUpoBaHue. CTBOJIOBBIE
KJICTKH. [loHsiTHE  «TEHETHYECKOTO  Tpy3ay.
DTHYECKHE AacCIIeKThl MCCIENOBaHHI B 00JacTH
PEOaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

https://academy-
content.apkpro.ru/lesson/99d9a91a-3f8e-
49cb-bce4-3a2f5e634110

93

I'enernueckne  QakTopbl  MOBBIIIEHHOMN
YyBCTBUTEIBHOCTH YeJOBeKa K (H3MUECKOMY U
XMMHUYECKOMY 3arps3HEHHIO OKPYXAIOIIEH Cpesibl.
I'eHeTnueckas MpeapacroioKEHHOCTh YeJoBeKa K
MIaTOJIOT UM,

https://academy-
content.apkpro.ru/lesson/c081bbd7-b846-
42ec-9bb9-c0ffo388e41d

Paznea 15.

94

95

CeJjiekuusi OpraHu3MoB

JlomecTHKanus W CeJeKnus. 3apoXkKIeHHUE
CeJNIeKIIMU U IoMecTuKanuu.. Jlabopatopnas pabora
«M3ydenne copToB KyJIbTYPHBIX PACTEHHH U TIOPOJ
JIOMAITHHUX KUBOTHBIX)»

VYuenne H. W. Basumosa o ILlentpax
MPOUCXOXKACHUS H MHOr000pa3usi KyJIbTYpPHBIX
pactenuil. Ponb cenekuMu B CO3IaHUU COPTOB
pacteHuit u mopox kuBoTHbIX. CopT, mnopona,
TaMM. 3aKOH TIOMOJIOTMYECKHUX  DPsSIOB B
HacieacTBeHHON m3MmeHuuBocTd H. 1. BaBuiosa,

0.5

0.5

https://academy-
content.apkpro.ru/lesson/b676db76-e61e-
4f78-826a-75676e7f5af6

https://academy-
content.apkpro.ru/lesson/8088b7fa-1bac-4c85-
9905-a91d41ed37f8
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96

€ro 3HaueHHeE IS CeJICKITOHHOM paboTHI.

MeTtoabt CEJIEKIIMOHHOM paboTeL.
HckyccTBeHHBIN otbop: MacCOBBIN u
WHIABUIYAIbHBIN. Dransl KOMOMHAIIMOHHOK

cenekuuu. McnblTaHue — mpou3BOOUTENEH IO
notoMcTtBy. OTOOp TO TEHOTUIY C TOMOILIBIO
OLIeHKH (PeHOTHIIa TOTOMCTBA M OTOOP 10 T'E€HOTHUITY
¢ nmomonibio ananuza JIHK.

HckyccTBEHHBI MyTareHe3 Kak METOJ
CEJIeKIMOHHON  paboThl.  PaguanvoHHBIA U
XUMHUUYECKUH MyTarcHe3 Kak UCTOYHMK MyTaluil y
KynbTypHBIX (opM opraHusmoB. lcmomb3oBaHUE
TEHOMHOT'O peaaKTUPOBaHUS u METO/I0B
pexomOuaaHTHBIX JJHK 151 moirydeHns #CX0qHOTO
Marepuana ajs CEJIEKIHMHU.

[onyuyenne nonumionnoB. BHyTpuBumoBas
ruOpuam3anyi. BIn3kopoacTBEHHOE CKpEIBaHNE,
win uHOpuAMHT. HepoacTBeHHOE CKpellMBaHMUE,
uin  ayTOpuauHr. [eTepo3uc W ero NPUYHHEIL.
Vcnonp3oBanue rereposuca B CEJIEKLUU.
OtnanénHas THOpUIM3AIIHS. IIpeononenue
Oecrioausi MeXXBUAOBBIX THOpHa0B. [IpakTrdeckas
pabota «IIpuBHuBKa pacTeHUI»

https://academy-
content.apkpro.ru/lesson/da2765cd-a327-
4526-bef3-7eccle3cd9cs
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JlocTuxkeHust  celeKUuu — pacTeHUuil H
KUBOTHBIX. «3€1E6HaAs pesonoyuUsLy.

CoxpaHeHHEe ¥ H3YUYCHHE TI'CHETHYECKUX
PECYPCOB  KYJIBTYPHBIX PACTEHHH © UX JIUKHX
pomuueii Ui co3IaHUs HOBBIX COPTOB W THOPHIOB
CeNIbCKOXO3SMCTBEHHBIX  KYNBTYp.  M3yuenue,
coxpameHnue U YNpasieHue  2eHeMmuyecKUMU
pecypcamu CeNbCKOXO3AUCTEEHHBIX u
NPOMBICTIOBLIX  JICUBOMHLIX 6 YENAX VIYYUIeHUs
CYUWecmeyowWux U cO30aHUsi HOBbIX NOPOO, TUHULL U
Kpoccos, 6 mOM  yucie C  NpuMeHeHuem
COBPEMEHHBIX Memo008 HAYUHBIX UCCAEO08AHUL,
nepedosuvix uoell u nepCneKmuHvIX MexHON02ULL.

71

https://academy-
content.apkpro.ru/lesson/67987237-3081-
4683-970c-1dd5857cf5hf




Paszgen 16. buorexHoJ0rus U CHHTeTHYECKass OMOJIOT U

98

OOBEKTHI, UCTIONB3YeMBbIE B OMOTEXHOJIOTHH,
- KJIETOYHBIC u TKaHEBBIC KYJBTYpPHI,
MHKPOOPTaHU3MBI, Hx XapaKTepUCTHKA.
TpaguunonHass OWOTEXHONOTHS: XJeOomedeHue,
MOy YCHHE KHCJIOMOJIOYHBIX MIPOIYKTOB,
BHHOJEIHE. MukpoOuomoruieckuit CHHTE3.
OOBEKTBI  MHUKPOOHOJIOTUYECCKHX  TEXHOJIOTHH.
IIpou3BoacTBO O€Ka, AMUHOKUCIIOT U BUTAMUHOB.

Co3maHue TEXHOJNOTHMH U HHCTPYMEHTOB
LIeJICHANPaBICHHOTO HM3MEHEHUs u
KOHCprI/IpOBaHI/Iﬂ T'€HOMOB C ILCJbIO l'[OJ'Iy‘IeHI/IH
OpPTaHW3MOB M HX KOMITOHEHTOB, COJCp)KAIINX HE
BCTpEYAMONINECS B TIPUPONE OHOCHHTETHUYCCKHUEC
MyTH.

Knerounas nmkenepus. MeToabl KyIbTyphI
KIETOK © TKaHeH pacTeHWA ¥ KUBOTHBIX.
Kpnobanku. Comarudeckass THOpuUAHM3aIUS |
comaruueckuii  sMOpuorenes.  Vcmonb3oBaHue
rarjiouJIoB B CeJIeKUMU pacTteHuid. [loayuenue
MOHOKJLOHAIbHBIX anmumen. Hcnonvzosanue
MOHOKJIOHAJIbHLIX U NOJUKIOHANbHBIX AHMUMeENL 8
meduyune.  VICKyCCTBEHHOE  OTLIOJIOTBOPEHHE.
PexkoHCTpykuMs —SWLEKIETOK U KJIOHUPOBAaHUE
KUBOTHBIX. METOl TPaHCIUTAHTAINU SIIEP KIICTOK.
Texuonoeuu 0300poGneHUs, KYIbMUBUPOBAHUS U
MUKPOKIOHATIbHO2O PAZMHOMCEH U
CeNbCKOXO3AUCHBEHHBIX KYIbINYD.

[paktndeckas pabora «/3yueHrne 0ObEKTOB
6I/IOTeXHOHOI‘I/II/I» OCHOBHLIe HaHpaBHeHI/ISI
CHHTETUYECKOM OHMOIOTHH.

0.5

https://academy-
content.apkpro.ru/lesson/a3431d82-087f-46fe-
aba8-eca3491d454a
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[TpomexyTouHas arrecranus. KoHTposnsHas
pabora

XpoMocoMHasEs H TEHHas  HHXCHEPHS.
HckyccTBeHHBIN CHHTE3 T'eHa U KOHCTPYHPOBaHUE
pexomOunanTHEIX JIHK. Cozdanue mpanceennvix

https://academy-
content.apkpro.ru/lesson/f9e74bbf-4477-
4452-b5a1-3f990c947800

https://academy-
content.apkpro.ru/lesson/143bch4f-232b-
4e0c-84a7-7b6b48306d6b
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OpP2aAHU3MOB. Z[OCTI/I)KeHI/Iﬂ n TIEPCIIEKTUBBI

XPOMOCOMHOM u TEHHOU HMHXEHEPUU.
DKOJIOTHYECKHE W STHYECKHE MpoOIeMbl T'eHHON
HUH)KEHEPHUH.

JlabopaTopHnas pabota «/3yueHue METOIOB
CeJIEKLIUU pacTeHUi»

101

Paznen 1

MengunuHckue OMOTEXHOJIOTHH.
[Moctrenomuast 1mmdpoBas wmeauuuna.  [IIP-
JIUarHOCTHKA. MeTtabonoMHBIH aHams,

TeHOLICHTPUYECKUI aHaIN3 IPOTEOMa YeJIOBEKa s
OLICHKU COCTOSHHSA €ro 370poBbs. Mcmonb3oBaHue
CTBOJIOBBIX KJIETOK. TapreTHas Tepamus paka. 3D-
OMOMHKCHEPHS TUTS pa3paboTku
(byHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX
TEXHOJOTHH, CO3IaHUS KOMIUICKCHBIX TKaHEH
COYETaHNEM TEXHOJIOTUH TPEXMEPHOTO
OuonpuHTHHTa ¥ CcKaQ(GOIAMHTa AN PEIICHUS
337124 ePCOHATM3UPOBAHHON MEINIIMHBL.
Co3aHue BEKTOPHBIX BakIMH C IEJIbIO
obecrieueHnss KOMOMHUPOBAaHHOM  3alMTBI  OT
BO30yauUTEIEeH OPBU, yCTaHOBJICHHE
MOJICKYJISIDHBIX MEXaHM3MOB (YHKIHOHHPOBAHUS
PHK-conep:xammux BHPYCOB, BBI3BIBAIOIIUX 0C000
oracHble 3a00JIeBaHUsI YEIOBEKa U JKUBOTHBIX.

7. Pe3epBHOE BpeMs

https://academy-
content.apkpro.ru/lesson/e1564a9c-0f9c-
4060-abd6-435067cec14d

102

PezepeHslii ypok. [loBTOpenue, 0600mmeHue,
cUCTEMaTU3alusl 3HaHUI

https://academy-
content.apkpro.ru/lesson/bb1da599-4162-
44bb-b97d-8e7165598966

OBIIEE KOJIMYECTBO YACOB 11O MTPOT'PAMME

102
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5.2. IOYPOYHOE IVIAHUPOBAHHE 11 KJIACC

No KoaunuecTBo yacoB JaTa usyyenus
" Tema Vooka K - JJieKTpoHHbIe HUGpPOBbHIE
yp Beero OHTPOJIbHBI paKTHYec | IJaH (akr 0GpazoBATENBHBIE peCypChI
I e padoThl KHe padoThbl
Pazgen 1. 3apo:kneHune U pa3BUTHE IBOJIOIMHOHHBIX NMPEICTABJIEHUI B GHOJOTHU
OponrounonHas  teopuss Y.  JlapBuHa. https://academy-
[peanoceUIKE BO3SHUKHOBEHHs AapBuHH3MA. JKu3Hb 1 content.apkpro.ru/lesson/08680ea9-24b5-
W Hay4Has JesitensHocTh Y. JlapBuHa. 4073-9¢88-78991a88f00c
JIBHXKyIIHE CHIIBI JBOJIONMK BUIOB 1m0 Y. https://academy-
JlapBuHy (BBICOKasi WHTEHCHBHOCTH Pa3MHOXKCHHUS content.apkpro.ru/lesson/dbb6c1d1-cfIc-
OpTaHW3MOB, HACIICACTBEHHAS N3MEHYNBOCTh, O0pHOa 1 43b5-ae8c-1ad4a8eal5f95
3a CyILLECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBII
ot6op).
Bopn0a 3a cyiiecTBOBaHUE, €CTECTBEHHBIN U https://academy-
HCE ccmenzgﬁ o160 ’ 1 content.apkpro.ru/lesson/6111c6b6-69b6-
Y P 421¢-80bf-7dc4f8a6f511
OdopmieHne CHUHTETUYECKOU TeopHUU https://academy-
spomortun (CTD). HefitpanbHas Teopust SBOJIOLUH. content.apkpro.ru/lesson/al56d7a4-2580-
CoBpeMeHHasT SBOJIIOIUOHHAS OWONOTHs. 3HaducHHE 1 4f23-a777-188444da1572
9BOJIIOIIMOHHONW ~ TEOPHH B (bopmupoBaHHH
€CTECTBEHHO-HAYYHOW KAPTHHBI MHPA.
Pasnen 2. MUKp03BOJIIOLIUSA M €€ pe3yJIbTaThl
[Momynsnmst Kak dJIeMEHTapHas —eIWHUIA https://academy-
sBomouuu.  COBpeMEHHBIE  METOJIBl  OLEHKH content.apkpro.ru/lesson/7a22c0f1-1169-
TCHETUYECKOTO  pPa3HOOOpasusi H  CTPYKTYPHI 1 4450-8585-b2ad01be75af
MOy AU,
W3menenne reHOQOHIA MOMYJSIIUM  Kak 1 https://academy-
JIEMEHTAPHOE YBOJIIOIUOHHOE SBJICHUE. content.apkpro.ru/lesson/85e9b260-0018-

74



3akoH reHeTndyeckoro pasHoBecus [x. Xapawn, B.

458a-9e76-286103e5af16
https://academy-

7 Baiin6epra. JlabopatopHas paGoTa «BrisiBicHue 0.5 content.apkpro.ru/lesson/923cbdce-4ef1-4295-
H3MEHYHMBOCTH Y 0COOEH 0JJHOTO BUIA» b67f-e268ad583c02
DieMeHTapHbie (AKTOPHI (JBUKYIIME CUITbI) https://academy-
SBOJTIONINH. MyTaIMOHHBIH TIpoIIece. content.apkpro.ru/lesson/304a891f-8df8-4b19-
8 Kom6uHaTHBHAsE U3MEHIUBOCTH. J{peti¢ reHoB — 9753-8f3275cae0f6
CllydaiiHble HCHANPABJICHHBIC H3MECHEHHS 9aCTOT
ayutesici B MOy JISILHSX.
Dddexr ocuoBatenas. IPPeKT OYyTHUIOYHOTO https://academy-
rOpJIBILIKA. CHmKeHne TCHETHYECKOTO content.apkpro.ru/lesson/4b606f7f-48be-4b4b-
9 pa3HooOpa3us: MPUIUHEI U ciencTBus. [IposBieHue a371-6e90263ch659
spdekra gapeiida TeHOB B OONBIIMX H MAaJbIX
HOIYJISILASIX.
Murpanuu. W3omnsums MOy JISILIAH: https://academy-
10 reorpaduueckas (mpocTpaHCTBEeHHAs), content.apkpro.ru/lesson/bac095e5-fa3b-43c0-
6uonoruveckas (penpoayKTHBHAS). ae18-f48043f9hdfe
EcrecTBeHHBIH OTOOp —  HAMPABJISAIOIIUIA https://academy-
11 dbakrop sBomronun. POPMBI €CTECTBEHHOTO OTOOpA: content.apkpro.ru/lesson/d5d4ce86-b439-4abe-
JBIDKYIIAH,  CTAOWIU3UPYIONINE,  Pa3pbIBAIONIUiA b498-ab8377cd47d4
(IM3pYITHBHEIN).
IMooBoii 0T60p. BO3HUKHOBEHHUE U SBOIOIHS https://academy-
12 COLIMATIBHOTO TIOBEICHHUS JKUBOTHBIX. content.apkpro.ru/lesson/d0c1700a-e698-4173-
85c8-4000022964f9
Ipucnocob1eHHOCTh OpPraHU3MOB Kak https://academy-
pe3yibTar MHKPOIBOJIFOLIUH. BosuukHOBeHME content.apkpro.ru/lesson/32123386-6909-
13 npucnocobieHnit y opranuamoB. Apomopdo3bl u 05 40dc-9afe-eb3ec492b68c
HIHOA AN TAIH.
JlaboparopHas padora «V3y4eHue apoMopdo30B U
UINOaJaNTALMH y PACTCHUI U KUBOTHBIX)
ITpuMepsl HPHUCTIOCOONICHUH Y OPraHU3MOB! https://academy-
MOP(OIIOTHYECKHE, (hU3HOITOTHYECKHE, content.apkpro.ru/lesson/54f96a99-57e3-4914-
14 Oonoxumuueckue, nosegaeHdeckne. OTHOCUTENLHOCTE 0.5 9da0-ba9bad6f0889

MPHUCTIOCOOJICHHOCTH OPTraHU3MOB.
JlabopaTopHnas padota «IIpucmocobieHus
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OPraHU3MOB M UX OTHOCHUTEIIbHAS
11erecoo0pa3HOCThY

Bun, ero  kpurepum M CTIpYKTypa.
15 JlabopaTtoprass pabora «CpaBHEHHE BHIOB IIO
MOP(}OTIOTHYECKOMY KPUTSPHIO»

Bunoob6pasoBanne KaK pe3ynbTar
MHKPOAIBOTIONHA. V30IAIus — KIIFOYEeBOH (pakTop
BHAI000Pa30BaHMUS. [ytn " CIOCOOBI
BHI000pa30BaHNs: aJUTOTIaTPUYECKOe

16 (reorpadmuaeckoe), CUMIIATPHYECKOE
(3Komorugeckoe), «MTHOBEHHOE»

(monummonnu3anus, rubpuauzanys). nureasHoCTh
9BOJIIOI[OHHBIX MTPOIECCOB.

0.5

https://academy-
content.apkpro.ru/lesson/9ec4c3a8-5763-40ed-
b127-2e1b849c4222

https://academy-
content.apkpro.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6fd53e2c6

Mexann3mbl GopMUPOBaHUS GHOJIOTHYECKOTO
pa3HooOpasus.

https://academy-
content.apkpro.ru/lesson/dd16ac23-fddb-4c08-

17 PoJib 3BOJIOIMOHHOM OGHOIOTHH B pa3paboTKe a329-6de2fa101073
HaY4HBIX METOJIOB COXpaHeHUs1 OMopa3HooOpasusl.
MHKpPOIBOMIONHS U KOIBOJIIOLUS Tapa3UTOB K https://academy-
ux XO035€B. MexaHnU3MBbI (hopmupoBanust content.apkpro.ru/lesson/49e6ffd1-eedf-43b2-
18 | ycTOHYMBOCTH K aHTHOHMOTHKAM U CIIOCOOBI GOPHOBI ¢ 8d0b-f2f170126ffb
HEH.

Pasnea 3. Makpo3BoJiloLMA U €€ pe3yJIbTaThl

MeTtobl HU3Yy4YEHHUs MaKpO3BOJIIOLUH.
[MTaneoHTONMOrHYECKNE METOABI U3Y4YEHHS SBOJIOLUH.
[lepexonubie (GOpMbI M (PHUIOTEHETHYECKHE PSI/IBI
OpraHU3MOB.

Buoreorpapuueckne  MeTonpl  M3ydeHHMs
sBomonun. CpaBHeHHe (uiopsl U (ayHbl MaTepUKOB
19 U OCTpOBOB. buoreorpadudeckue oOmactd 3eMid.
Buapl-sHIEMUKHT U PETTUKTHI.

OMOpHoIOrHYecKue " CPaBHUTEIHHO-
MOp(bOHOFI/I‘IGCKI/Ie METOABI M3YYCHHUSA OBOJIIOIUH.
I'eneTnueckne MexXaHHU3MBI 9BOJIIOIIMM OHTOI'CHE3a U
TIOABJICHUS 3BOJIFOIITMOHHBIX HOBIIECTB.
I'omounornynsie u aHaJIOTUYHBIE OpTaHBbI.

https://academy-
content.apkpro.ru/lesson/375dd554-099¢-409f-
846a-4c30dc63346d
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20

PynumMenTtapHsie OpTaHbI u aTaBU3MBI.
MomnekysIpHO-TeHETHYECKHE, OHOXUMHYECKHE |
MaTeMaTHUECKUEe METOABl M3Y4YEHUS OBOJIOLUM.
I'omonoruunsle reHel. COBpEeMEHHBIE  METOJIbI
MOCTPOEHHS (PHIIOT€HETHYECKHX JIEPEBHEB.

XpOMOCOMHBIE ~ MyTallMd ¥ 3BOJIOLUS
T€HOMOB.

Oo6mue 3aKOHOMEPHOCTH (mpaBmiIa)
3BOJIIOLIMH. Ipunyun cMenbl @yHryuil.
HeobOpatumocTs 3BOMIONNHU. AANTHBHAS paIualiiis.
HepaBHOMEpHOCTH TEMITIOB 3BOJIIOLIHH.

KonrponbHas padora.

Pazgen 4. IlponcxoskaeHue U pa3BUTHE )KM3HHM HAa 3eMiie

https://academy-
content.apkpro.ru/lesson/4a3e94d7-80fe-4ae2-
b0ch-607d35bebf80

21

22

HaquLIe TUNOTE3bI MNPOUCXOKACHUA KU3HU
Ha 3emie. AOuoreHe3 M mnaHcuepMmus. JloHaydHbIE
NpeACTaBICHUS 0 3apOXKACHUN KHU3HU
(KpeanmoHu3M). I'mnoresa HOCTOSIHHOTO
caMo3apoK/IeHHsl JKU3HM U e€ ONpOBEpIKEHUE
onbitamu ®@. Pemu, JI. Cmammanuanu, JI. Tlactepa.
[TpoucxoxaeHNe KU3HH U aCTPOOHOIIOTHSL.

OCHOBHBIE ITaIbI HEOpPTraHNYEeCKON
SBOJIIOLH. [TnanerapHas (reonornueckas)
JBONIONMS. XHWMHYECKas DBOIIONMI. AOHWOTeHHBIN
CHHTE3 OpPraHWYeCKHX BEIECTB W3 HEOPTaHUYECKHX.
Omeir C. Mwumepa u I'. HOpu. OO6pazoBanue
noJMMepoB U3 MoHOMepoB. KoauepBaTHas runoresa
A. U. Onapuna, runore3a nepBUYHOro OysboHa JIk.
XonpaeitHa, reHeruyeckas rumnoresa [. Mémrepa.
Pu6osumer (T. Yex) u rumoresa «mupa PHK» V.
I'unGepra. dopMupoBaHue MeMOpaH u
BO3HHUKHOBEHHE MTPOTOKIICTKH.
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https://academy-

content.apkpro.ru/lesson/6bff6946-b615-49a6-

a4e9-5ab6cae58048

https://academy-
content.apkpro.ru/lesson/7b5d33d5-1cfb-47db
807e-85928f9110ee



Hctopus 3eMin 1 METOIBI €€ H3YICHUS.

https://academy-

23 MeKONACMbIE ODIAHIYCCKIE OCTATKI content.apkpro.ru/lesson/2fd03f94-aa0b-4d7d-
P ' 8e6f-c9becea28c0f
T'eoxponomorust 1 e€ Metoapl. OTHOCHTENbHAS https://academy-
o4 M abCoITFOTHASE TEOXPOHOIIOTHS. [ ¢0XpOHOTOTHYECKAsT content.apkpro.ru/lesson/05e291c0-7a9c-47f1-
IIKAJIA: D0HBI, 3PbI, TIEPHOJIBI, STIOXH. b47b-1fdfe35400ed
HavasnbHble 5Tambl OpraHMYeCcKON 3BOIIOIHH. https://academy-
[MosiBieHkEe ¥ IBOMIOLUSI EPBBIX KIETOK. DBOOLHS content.apkpro.ru/lesson/e24d7ba7-de89-4373-
MeTabomm3mMa. BO3HUKHOBEHHE IEPBBIX SKOCHCTEM. 8b70-9771d8e0da5c
25 CoBpeMeHHbIE MHUKpPOOHBIE OWOIIEHKH KaK aHajor
mepBbix Ha 3emie coobmecTB. CTpOMAaTOIMTHL.
IIpoxapuOTHI ¥ 3yKapHOTHL.
[IpoucxoxaeHue SyKapuoT (CHMOMOTECHE3) https://academy-
26 P A yKap ’ content.apkpro.ru/lesson/c7c57f3a-ed3f-4459-
bc73-8991f6efdc7b
DBOJIOLHOHHOE IPOMCXOXKACHAE BUPYCOB https://academy-
27 H P A PYCOB. content.apkpro.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525h609aa
[poucxoxaeHue MHOTOKJICTOYHBIX https://academy-
28 OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX TIPYIII content.apkpro.ru/lesson/02744494-8497-
MHOT'OKJIETOYHBIX OPTaHU3MOB. 4551-9af8-d03a5ae969e9
OCHOBHBIE ~ OTalbl  JBONIONMH  BBICIINX https://academy-
pacrenuii. OcHOBHBIE apoMOP(O3bI paCTEHHUIA. content.apkpro.ru/lesson/b73fbc29-b7a7-45d9-
29 0.5
«M3ydeHne 1 ONUcaHne UCKOTIAEMbIX OCTATKOB 99fa-10cef05e1d95
JPEBHUX OPTaHM3MOBY»
Beixog pactenuwit Ha cymry. [losBienue https://academy-
30 CHOPOBBIX PACTEHHH M 3aBOCBaHWE UMM CYIIH. content.apkpro.ru/lesson/6231556e-13f5-4ffe-
ba2a-21a490fd5156
Cemennsie pacterust. [IpOUCXOKICHNE [IBETKOBBIX https://academy-
31 pacrenuii. [lpakTryeckas pabora «M3yuenne content.apkpro.ru/lesson/1a9cc5eb-5f59-447a-
0COOEHHOCTEM CTPOEHHUS PACTEHHI Pa3HbIX 93b2-73ab470d8568
OTZIENIOB
32 OCHOBHBIE 3TAITBI SBOJOIMH KHBOTHOTO MHUPA. 0.5 https://academy-
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OcHoBHBIE apOMOP(]O3BI KUBOTHBIX.

Bennckas dayna. KemOpuiickuii B3pbIB —

content.apkpro.ru/lesson/88c47bdb-bbe6-4898-
9cc2-e7b8a2175dab

https://academy-

33 TIOSIBIICHHE COBPEMEHHBIX THIOB. [lepBhIe content.apkpro.ru/lesson/8cc24f48-8636-4a51-
XOpIOBHIE )KUBOTHBIE. JKH3HB B BOJIC. aa94-126651e54ccc
DBOMONMSA  MMO3BOHOYHBIX. [IponcxokaeHue https://academy-
ampuouii " PETITHITHA. [poucxoxaeHme content.apkpro.ru/lesson/dfdeeae5-bc9b-4b8d-
MUICKOTIMTAIOIINX W ITHI. [IPUHIAI KIIFOUEBOTO ae4f-beebecad09eb
34 apomopdo3a. OcBoeHHE OCCIIO3BOHOYHBIMH H 0.5
MO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.
. [Ipaktaeckas padora «3yueHne ocoOeHHOCTEH
CTPOCHHUS TI03BOHOYHBIX KUBOTHBIX)
PazButue oku3HuM Ha 3emie MO 3paM H https://academy-
MepUO/IaM: apxeid, MPOTEepPO30H, Maneo30i, Me3030H, content.apkpro.ru/lesson/c2cch94a-5b5d-4b61-
kaiiHo30i. OOIas XapakTepUCTHKA KIHUMaTa | b56b-cd15¢7218d52
35 | reosmormyeckux mpoueccoB. IlosBieHHe W pacuBeT
XapakTePHBIX OPraHU3MOB. YTIeoOpa30BaHHE: €ro
YCIIOBUSI U BIIMSTHUE HA TA30BBIN COCTaB aTMOC(HEPHI.
MaccoBbie BBIMHPAHUS — OKOJOTHYECKHE https://academy-
36 KpU3uChl  mpouuioro. [IpuvuHBI  ©  CIEACTBHS content.apkpro.ru/lesson/08680ea9-24b5-4073-
MAacCOBBIX BBIMHUPAHHIA. 9c88-78991a88f00c
CoBpeMeHHBIN JKOJOTMYECKUI KPU3UC, €ro https://academy-
37 0COOCHHOCTH. [Ipobnema COXpaHeHHs content.apkpro.ru/lesson/dbb6c1d1-cf9c-43b5-
6uopazHooOpa3us Ha 3emre. ae8c-la4a8ea05f95
CoBpeMeHHas ciucTeMa OpraHuyeckoro MUpa https://academy-
38 I ' content.apkpro.ru/lesson/6111c6b6-69b6-421c-
PHHIMIIBI KITaCCU(UKAIIUK OPTaHU3MOB. 80bf-7dcAf8a6511
https://academy-
39 OCHOBHBIE CHCTEMAaTHYECKHE I'PYIIIbI OPraHU3MOB content.apkpro.ru/lesson/al56d7a4-2580-4f23-

Pazpnea 5. Ilpoucxo:xaeHue 4eji0BeKa — aHTPOIIOTeHe3

ar777-188444dal572

40

Pazmensr m 3amaum aHTpONOJIOTHH. MeTos
AQHTPOTIOJIOTHH.
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https://academy-
content.apkpro.ru/lesson/7a22c0f1-1169-4450-
8585-b2ad01be75af



CraHoBJIeHHE TIpeICTaBICHAN )
MIPOUCXOKICHUH YeIOBeKa. PeMrno3ubpie BO33peHMs.

https://academy-
content.apkpro.ru/lesson/85e9h260-0018-458a-

4l CoBpeMEHHBIC HayYHbIC TCOPHUH. 9e76-286103e5af16
CXOmCTBO  dYelnoBeKa ¢ JKHBOTHBIMH. https://academy-
CucTeMaTHIeCcKoe OJIOKEHHE YeJIoBeKa. content.apkpro.ru/lesson/923chdce-4ef1-4295-
CBHICTENbCTBA CXOJICTBA YEIIOBEKA C JKUBOTHBIMH: b67f-e268ad583c02
CPaBHHUTEILHO-MOP()OJIOTHYECKHE,
aMOpHoornueckue,  (GU3UONOr0-GHOXHUMHYECKHE,
42 noBefeHueckre. OTINYHMS YEIOBEKa OT >KHBOTHBIX. 05
[psMOXOXKACHHE W KOMIICKC CBSI3aHHBIX C HUM
NIPU3HAKOB. Pa3BuTue rosloBHOro Mosra W BTOPOH
CUTHAJIBHOW CHCTEMBI.
JlabopaTopnas pabota «l3yueHne ocoOeHHOCTEH
CTpPOCHHSI CKEJIeTa YeJIOBEKa, CBI3AHHBIX C
MPSIMOXO0XKICHUESM))
JIBrxyiue cuibl ((pakTopsl) aHTPOIOTEHEe3a: https://academy-
OMOIIOrHYECKHUE, COIMATIbHBIE. content.apkpro.ru/lesson/304a891f-8df8-4b19-
43 YeNoBeYeCKHUX Monyisinuii. bruoconuansHbie 9753-8f3275cae0f6
HCCcIeJOBaHUs IPUPOJIBI YeoBeka. MccenoBanue
KO3BOJITIOIMH OHOJIOTHYECKOTO U COIUAIIBHOTO B
YeJIOBEeKE
CooTHoLIeHHe OUOJIOTHYECKIX M COLHAIbHBIX https://academy-
44 (haKTOpOB B aHTPOIIOTeHE3E. content.apkpro.ru/lesson/4b606f7f-48be-4b4b-
a371-6e90263ch659
OCHOBHBIE CTaIMK aHTPOTIOTeHE3a. PaHHuMe https://academy-
4eJI0BeK00Opa3Hbie 00e3bsIHbI (TIPOKOHCYJIbI) U content.apkpro.ru/lesson/bac095e5-fa3b-43c0-
paHHKE TIOHTU/IBI — OOIIHE TPEIKU ael18-f48043f9bdfe
4eJI0BEKOOOPa3HbIX 00€3bsH U JIFOJCH.
ABCTpaNONUTEKN — IBYHOTHE TIPEKHU JFOJICH.
45 UenoBek yMenblil, NEpBbIe U3TOTOBIEHUS OPY UM

Tpyna. YesnoBek NpsMOXOAALINI U EPBBIA BBIXOA
mofel 3a npeaensl Appukn. YenoBek
reinens0eprekuii — oOIIHiA IPeIoK
HEaHJIEPTAIbCKOTO YeJIOBEKa U YeIOBEKa
pa3syMmHOTO. YeltoBeK HeaHIepTaIbCKUN KaK BUJL
JIIOJEH XO0JIOAHOTO KiIMMarta. YenoBek pazyMHbIN
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COBPEMEHHOTO THIIA, ICHUCOBCKUH YEIIOBEK,
OCBOCHHE KOHTHHEHTOB 3a IpeenaMi A QpuKH.

https://academy-
46 [ManeoreHeTuka U Imajgeore HOMUKa content.apkpro.ru/lesson/d5d4ce86-b439-4abe-
b498-ab8377cd47d4
DBOIOLUSA COBPEMEHHOTO YeJI0BEKa. https://academy-
EcrecTBeHHBI OTOOp B MOMYJSIMAX YETOBEKA. content.apkpro.ru/lesson/d0c1700a-e698-4173-
MyTanuoHHbIH mporiecc u TMOTMMOP(QH3M. 85c8-4000022964f9
47 [MomynAmmoHHbIEe BOJHEBL, Apeii() TeHOB, MUTpAIHAI H
<« deKT ocHOBATEIS» B MOMYJIALHIAX COBPEMEHHOTO
YenoBeKa.
YenoBeueckue pacel. [lomsitue o pace. https://academy-
Bompie  pacel:  eBpomeouHas  (eBpasuiickas), content.apkpro.ru/lesson/32123386-6909-
aBCTPaJIO-HErPOUIHAS (9xBaTOpHANbHASN), 40dc-9afe-eb3ec492b68c
MOHroNouiHas (a3MaTcKo-aMepUKaHCKas). Bpems u
MyTH PACCENICHUsI YeloBeKa Mo IuiaHere. EMXUHCTBO
YenoBeUeCKuX pac. HaydHas HECOCTOSITCIBHOCTD
pacusma. [IpucmocobIeHHOCTh YeNOBeKa K PasHBIM
48 YCIIOBUSAM OKPYXKaromIen Cpebl. Bnusiaue 0.5
reorpaduueckoii cpensl W apeiida reHoB Ha
MOP(HOJIOTHIO ¥ (PH3UOTOTHIO YETOBEKA.
[pakTuyeckas padora «/3ydeHHne SKOJIOTHYECKUX
aJanTanui YenoBeKay. MeIuCHUIUTHHAPHbBIC
METOJBI B pr3mdeckoil (OHOIOTHIECKON)
AHTPOIIONIOTHH. DBOIOLMOHHASL aHTPOIIOJIOTHS U
NaJe0aHTPONOIIOT Ul
https://academy-
49 KonrpomnbHas pabora 3a epBoe Mmoiyrojue. content.apkpro.ru/lesson/54f96a99-57e3-4914-

Pa3znen 6. Oxosorusi — HayKa 0 B3aUMOOTHOHICHUAX OPraHu3MoOB U HAAOPTAaHUZMEHHDBIX CUCTEM C 0prmammeﬁ

cpenoi

9da0-ba9bad6f0889

50

3apokIeHue M pa3BUTHE DKOJIOTUU B TPyAax
A. T'ymbompara, K. ®@. Pynne, H. A. CeBepriosa, 3.
I'ekkens, A. Tencmu, B. H. CykauéBa. Paznmenst u
3amaqn  dKkoyorud. CBSA3b OJKOJOTHH C JIPYTHMH
HayKaMH.

https://academy-
content.apkpro.ru/lesson/9ec4c3a8-5763-40ed-
b127-2e1b849c4222

81



Mertonsr skosorun. IlomeBele HaOIIOAEHUS.
OKCIIEpUMEHTBl B OKOJIOTHHM:  TPHUPOAHBIE U
nmabopaTopHeie. MojaenupoBaHWE B JKOJIOTHH.

https://academy-
content.apkpro.ru/lesson/429b1a0d-c3e4-4740-
9d75-b1d6fd53e2c6

51 ., . 0.5
MOHHUTOPHHT ~OKpY)Kaloliel Cpenbl: JIOKaNbHbIH,
PETHOHANBHBIN U TI00aTbHBIH.
3HaueHHE  OJKOJOTHMYECKUX  3HAHUH  JUis https://academy-
YenoBeKa. JKOJOTHYECKOE MHPOBO33PEHHE  Kak content.apkpro.ru/lesson/dd16ac23-fddb-4c08-
52 OCHOBa  CBsI3ed  delOBEYECTBA C  IPUPOJIOM. a329-6de2fal01073
®DopMHUpOBaHHE  DKOJIOTUYECKOH  KYJIBTYyphl |
9KOJIOTHYECKOI TPAMOTHOCTH HACEIICHHUSI.
Pa3gen 7. Opranusmsl U cpeia 00UTAHMSA
Okonoruveckue (HakTopbl ¥ 3aKOHOMEPHOCTH https://academy-
53 ux geidcrBus. Kiaccupukanms — 3KOIOTHYECKUX content.apkpro.ru/lesson/49e6ffd1-eedf-43b2-
(axkTopoB: abMOTHUECKHE, OuOTHYECKHE, 8d0b-f2f170126ffb
AHTPOIIOTCHHBIE.
Abuotndeckue  (HaKTOPBL. Ceer  Kak https://academy-
9KOJIOrHUecKuid pakrop. JlelicTBrEe Pa3sHBIX y4aCTKOB content.apkpro.ru/lesson/375dd554-099c¢-409f-
COITHEYHOTO CIEKTPa HA OPTaHU3MBL. DKOJOTHYCCKIE 846a-4c30dc63346d
54 TPYNITEI PAacTEHWH W >KUBOTHBIX IO OTHOIICHHIO K 0.5
cery. CurHasbHas pojib cBeTa. DOTOMEPHOIU3M.
JlaGoparopnas pabota «BrisiBneHue
MPUCTIOCOOICHNI OPTaHU3MOB K BIHSIHHIO CBETa»
Temmeparypa Kak 3KOJOTHYECKHM (akTop. https://academy-
JeiictBie TEMIIePATYPhI Ha OpTaHU3MBI. content.apkpro.ru/lesson/4a3e94d7-80fe-4ae2-
[ofKUIOTepMHBIE ¥ TOMOHOTEPMHBIE OPTaHH3MBI. b0Ocb-607d35bebf80
55 OBpPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI. 0.5
JlaGoparopnas pabota «BrisiBnenue
MPUCIIOCOOICHN I OPTaHU3MOB K BITHSTHHIO
TeMITIePaTyphbh»
Brna)xHOCTP Kak 9JKoOIOrnueckuil  daxrop. https://academy-
Ipucnocobiennst  pacTeHuit K MOJICPKAHHUIO content.apkpro.ru/lesson/6bff6946-b615-49a6-
56 BonHoro Oananca. Knaccubukanusi pacteHuid 1o 05 ade9-5ab6cae58048

OTHOWIEHHIO K Boze. [Ipucrocobienns )KUBOTHBIX K
M3MEHEHHIO BOJTHOTO PEXHIMA.
JlabopaTopHas paboTa «AHATOMUYECKHE
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0COOCHHOCTH PacTEHUH U3 pa3HBIX MECT OOUTAHHMSD)

OO0mue 3aKOHOMEPHOCTH EUCTBUSA https://academy-
9KOJIOTHIECKUX (akTopoB. IIpasumo muanmyma (K. content.apkpro.ru/lesson/7b5d33d5-1cfb-47db-
57 mpenrens, 1O. JInbux). TonepaHTHOCTB. 807e-85928f9110ee
OBpHOMOHTHBIE ¥ CTEHOOMOHTHBIE OPTaHU3MEI.
Buonormdeckue  purmbl.  Buemmue — u https://academy-
BHyTpeHHHE PUTMBL. CyTOYHBIC W TOTMYHBIC PHUTMBL. content.apkpro.ru/lesson/2fd03f94-aa0b-4d7d-
58 [IprcnocoONeHHOCTE  OPraHU3MOB K CE30HHBIM 8e6f-c9becea28cOf
W3MEHEHHSM YCIOBHH KHU3HH.
XKusuennste Gopmbl opranuzmos. [lousitue o https://academy-
xu3HeHHOU (opme. JKuzHeHHbIE (OPMBI PACTCHHIA: content.apkpro.ru/lesson/05e291c0-7a9c-47f1-
JIepeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHE b47b-1fdfe35400ed
59 TpaBbl, OJHOJCTHHE TpaBbl. JKW3HEHHBIE (QOPMEI
’KUBOTHBIX: TUIPOOHOHTHI, T€OOUOHTHI, a3POOHOHTHIL.
OCo0eHHOCTH CTPOEHHS U 00pa3a KU3HH.
Cpenpl OOWTaHMS OPraHU3MOB:  BOJHAS, https://academy-
HA3eMHO-BO3/{YIIIHASI, MMOYBEHHAs, rIyOuHHAsI content.apkpro.ru/lesson/e24d7ba7-de89-4373-
MOJIMOYBCHHAS,, BHYTpUOpraHu3MeHHas. DU3HKO- 8b70-9771d8e0da5c
XAMHYECKHE  OCOOCHHOCTH  cpen  OOHTaHUs
opranu3MoB. [IpucnocoOaeHusi OpraHu3MOB K KM3HHU
B Pa3HbIX Cpeax.
60
buornueckue Qakropsl. Buapl GHoTHUECKHX
B3aUMOJECHCTBUI:  KOHKYPEHLMs, XHUIIHUYECTBO,
cuMOuo3 u ero Qopmel. [lapasuTnsm, Koomeparus,
MyTyajiu3M,  KOMMEHCAIu3M  (KBapTHUPAHTCTBO,
HaxJeOHImIecTBO). HeTpodudeckne B3anMoneHCTBHS
(Tormueckue, popuueckue, padbpuyeckue).
3HayeHue OMOTUYECKUX B3aUMOICUCTBUN IS https://academy-
61 CYIIECTBOBAHUSI OPraHM3MOB B Cpeie OOWTaHUS. content.apkpro.ru/lesson/c7c57f3a-ed3f-4459-

HpI/IHHI/IH KOHKYPEHTHOI'O UCKJIFOUYCHUA.

Pa3aen 8. Jxos10rusi BUAOB M NONMYJISIUIA

bc73-8991f6efdc7b

62

OKOIOTHYeCKHe XapaKTePUCTHUKH TTOMYJISINH.
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https://academy-
content.apkpro.ru/lesson/d224f4ab-dcaf-4e28-



IMomynsumst kak OWONOTHYECKass CHCTEMA.
Pone  HeomHOpomHocTH — cpenmbl,  (HDU3HYECKHX
O6aprepoB W 0OcoOeHHOCTEH OWONOTHH BHAOB B

adf9-520525h609aa

https://academy-
content.apkpro.ru/lesson/02744494-8497-
4551-9af8-d03a5ae969e9

63 (GOpMUPOBaHUHM  MPOCTPAHCTBEHHOW  CTPYKTYPHI
MOy JISILUH.
OCHOBHBIE [OKa3aTeH TIOTTY JISITTAH: https://academy-
YHCJIEHHOCTh, IUIOTHOCTh, BO3pACTHAas H MOJOBas content.apkpro.ru/lesson/b73fbc29-b7a7-45d9-
64 CTPYKTYpa, POXKIAAEMOCTb, MPHPOCT, TEMI POCTa, 99fa-10cef05e1d95
CMEPTHOCTh, MUTPALIUSL.
Dkosorudeckas CTpykrypa nomyssiiui. OueHka https://academy-
65 YHUCIICHHOCTH MOMYJISIIUK. JJMHAMUKA TOMYJISLUA U content.apkpro.ru/lesson/6231556e-13f5-4ffe-
e€ perymsuust. Buotndeckuit moreHmuan ba2a-21a490fd5156
MOMYJISIIIUH.
MogenupoBanue  AMHAMHAKA  MOMYJISIIIAH. https://academy-
Kpusbie pocra YHCJICHHOCTH MOMYJISIIIAH. content.apkpro.ru/lesson/1a9cc5eb-5f59-447a-
66 Okonorudyeckue ctparerud  BugaoB (- u K- 93b2-73ab470d8568
CTpaTeru).
KpuBbie BoikUBaHUs. Perysiiys YuCICHHOCTH https://academy-
67 MOMYJISLHUA: POJib PAKTOPOB, 3aBUCSIINX U HE content.apkpro.ru/lesson/88c47bdb-bbe6-4898-
3aBUCALIMUX OT IIJIOTHOCTH. 9cc2-e7h8a2175dab
IoHsTHE 00 PKOJOTHUECKOM HHUIIIE BHIA. https://academy-
Mecrooburanue. MHOrOMepHast MO/IEIb content.apkpro.ru/lesson/8cc24f48-8636-4a51-
skojornyeckor Humu JIx. M. XaruuHcoHa. aa94-126651e54ccc
68 Pasmeps! skonorndeckoit Humy. [loTeHansHas u 0.5
peanu3oBanHas HuiiJIabopaTopHas paborta
«IIpucrocobneHns ceMsH pacTeHHH K
pacceIeHHuo»
Bup kak cucrema nomyssinuii. Apeansl BUIOB. https://academy-
69 Buabl 1 uX KM3HEHHBIE CTPATETMU. DKOJOTMYECKHUE content.apkpro.ru/lesson/dfdeeae5-bc9b-4b8d-

OKBHUBAJICHTHI.

84

ae4f-beebecad09eb



70

3aKOHOMEPHOCTH TOBEACHUS W MHIPAIIHA
KHUBOTHBIX. BHOJOTHYEeCKHe WHBAa3HMH YyKEPOIHBIX
BHIOB.

https://academy-
content.apkpro.ru/lesson/c2cch94a-5b5d-4b61-
b56b-cd15¢7218d52

Pazgena 9. DkoJiorus cooo01ecTB. IKOJOTHIeCKHE CHCTEMbI

CooOmmecTBa opraHn3mMoB. buoneHo3 u ero
ctpykrypa. CBsi3m  MeXIy  OpraHm3MamMud B

https://academy-
content.apkpro.ru/lesson/08680ea9-24b5-4073-

n OuoIIEeHO3E. 9c88-78991a88f00c
Dkocuctema Kak OTKpbiTas cuctema (A. JIKk. https://academy-
Tencnu). DyHKIMOHATBHBIE OIOKH OpPraHU3MOB B content.apkpro.ru/lesson/dbb6c1d1-cf9c-43b5-
72 9KOCHCTEME: TPOIYICHTHI, KOHCYMEHTHI, PeAYIICHTHL. ae8c-la4a8ea05f95
Tpodudeckre ypoBHH. Tpoduueckue IENH U CETH.
AbunoTHUecKue ONOKH 3KOcHcTeM. ITOYBBI M WIIBI B
9KOCHCTEMAX.
KpyroBopor BemiecTB W MOTOK 3JHEPTUH B https://academy-
73 9KOCHCTEME. content.apkpro.ru/lesson/6111c6b6-69b6-
421c-80bf-7dc4f8a6f511
OcHOBHbIE HoKa3areau 9KOCHUCTEMBI https://acadenmy-
74 Bromacca 1 mpoyKIA ’ content.apkpro.ru/lesson/al56d7a4-2580-4f23-
) ar77-188444dal572
DKONOTHIECKHE MUPAMUIBI YHCET, OHOMACCHI https://academy-
75 U DHEPTHUH. content.apkpro.ru/lesson/7a22c0f1-1169-4450-
Junamuxa sxocucmem. Kamacmpogpuueckue 8585-b2ad01be75af
nepecmpotixu. Qryxmyayuu.
HampaBneHHble  3aKOHOMEpHBIE CMEHBI https://academy-
COO0OIIECTB — CyKIECCHHU. [lepBUYHbIE W BTOPHUYHBIE content.apkpro.ru/lesson/85e9b260-0018-458a-
CYKLIECCHM M WX [PUYUHBL ~ AHTPONOICHHbIE 9e76-286103e5afl
76 BO3JICHCTBUSL ~ HA  CYKIECCHUH. Kiumakcuoe
C000IIeCTBO. buopasnooOpasne W TOJMHOTA
KPyroBOpOTa BELIECTB — OCHOBA yCTOWYHBOCTU
c000I1IeCTB.
ITpupoIHBIE YKOCUCTEMBL. DKOCUCHEMbl 03ED https://academy-
77 | u pex. Dxocucmemvl Mopeli u OKeanos. content.apkpro.ru/lesson/923chdce-4ef1-4295-

b67f-e268ad583c02
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[IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI TYHIP,

https://academy-

78 - content.apkpro.ru/lesson/304a891f-8df8-4b19-
JIECOB, CTEIEH, MyCThIHb 9753-8f3275cac0f6
AHTpOTIOTEHHBIE 9KOCHUCTEMBI. https://academy-
ArposkocucTemMa. ATpOLEHO03. Pasnmuuus Mexmay content.apkpro.ru/lesson/4b606f7f-48be-4b4b-
AQHTPOTIOTEHHBIMH U IPUPOJIHBIMH YKOCHCTEMaMH. a371-6e90263ch659
79 YCTOWYNBOCTh OPraHU3MOB, MOMYJSAIUN U
9KOCHCTEM B  YCIOBUSIX  €CTECTBEHHBIX |
AHTPOTIOTEHHBIX BO3ACHCTBUM.
Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI https://academy-
yp6oakocuctem. Topoackas ¢uopa u  (ayHa. content.apkpro.ru/lesson/bac095e5-fa3b-43c0-
CHHAHTPOMHU3AIIHSI TOPOJICKOM bayHsI. ae18-f48043f9hdfe
80 buonorndeckoe M XO35ICTBEHHOE  3HAYCHUE 0.5
arpodKOCHCTEM U YPOOIKOCHCTEM.
. [Ipaktuueckas padora «/3yucHue U OMHUCAHHE
ypOO3IKOCUCTEMBI»
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX https://academy-
B3aUMOJIEHCTBHUI OPraHU3MOB B 3KOCHCTEMaxX. Pob content.apkpro.ru/lesson/d5d4ce86-b439-4abe-
81 KACKAOH020 2¢hhexma u 8udo6-20uduxamopos b498-ab8377cd47d4
(Kn04esvlx 8U008) 6 hYHKYUOHUPOBAHUU
akocucmem. TlepeHOC SHEPTHH U BEIIECTB MEKTY
CMEKHBIMH 5KOCHCTEMAMH.
Mexanusmvl  6030elicmeus  3a2pA3HEHUl https://academy-
PasHvIx munog Ha cybop2anuzMenHoMm, content.apkpro.ru/lesson/d0c1700a-e698-4173-
OP2AHUBMEHHOM, NONYJISAYUOHHOM U IKOCUCMEMHOM 85c8-4000022964f9
gy YPOGHAX, OCHOGbL OKOIOZUECKO20 HOPMUPOGAHUA

AHMPONOCEHHO20 8030elicmeusl. MeTO,I[OJ'IOFI/Iﬂ
MOHHUTOPpHUHI'a C€CTCCTBECHHBIX W  AHTPOIIOICHHBIX
OKOCHUCTEM.

Pasnea 10. Buocdepa — riaodanbHas IkocucTeMa

83

Buochpepa — obmemranerapHas o000109Ka
3emitn, rJie CyIIECTBYET WIJIM CYIECTBOBAalA JKU3Hb.
PazBuTHe mpezacraBieHuit o 6uocdepe B Tpynmax O.
3rocca.

https://academy-
content.apkpro.ru/lesson/32123386-6909-
40dc-9afe-eb3ec492b68c

84

Yyenne B. W. Bepnaackoro o oOwmocdepe.

86

https://academy-



Ob6nactu O6uocdeps! u e€ cocraB. JKuBoe BEIIECTBO
6uocdeps! 1 ero GyHKINH.
CrpyKTypa U QyHKIHS )KUBBIX CHCTEM, OIIEHKA UX
pecypcHOro noTeHuana u onocdepHsx QyHKIHMNA

content.apkpro.ru/lesson/54f96a99-57e3-4914-
9da0-badhad6f0889

3aKOHOMEPHOCTH CyIIeCTBOBaHMUS Onochepsl.

https://academy-

85 OcoGeHHOCTH GHOChephl Kak TT00ansHOM content.apkpro.ru/lesson/9ec4c3a8-5763-40ed-
9KOCUCTEMBEIL.. b127-2e1b849c422
KpyroBopoTs! BemecTB ¥ OHOTCOXMMHUIECKHE https://academy-
86 UKL (yriieposa, a3ota). PUTMHYHOCTD SIBICHUI B content.apkpro.ru/lesson/429b1a0d-c3e4-4740-
6uochepe. 9d75-b1d6fd53e2c6
3oHanbpHOCTh Ouochepsl. [TousTue o Ouome. https://academy-
OcHoBHbIE OHOMBI CYIIH: TYHJIpa, XBOWHbBIC Jeca, content.apkpro.ru/lesson/dd16ac23-fddb-4c08-
CMEIIAHHBIE W IMTUPOKOJCTBEHHBIC Jieca, CTEIH, a329-6de2fal101073
87 | caBaHHBI, IYCTBIHH, TPONUYECKUE Jeca,
BBICOKOTOpBsl. KiMMaT, pacTHTENbHBIN M JKUBOTHBIH
MHUp OMOMOB CYIIIH.
https://academy-
88 JluHamuveckoe paBHOBecue B buocepe content.apkpro.ru/lesson/49e6ffd1-eedf-43b2-

Paznea 11. YesioBek M OKpYyxkaoLas cpeaa

OKOoIOrn4ecKkre KpU3UChl U UX MPUUNHEI.

8d0b-f2f170126ffb

https://academy-

89 content.apkpro.ru/lesson/375dd554-099c-
409f-846a-4c30dc63346d
BosneiicTeue uenoBeka Ha Ouocdepy. 3arps3HeHue https://academy-
BO3IyIIHOM cpesbl. OxpaHa BO3ayXa. 3arps3HeHHe content.apkpro.ru/lesson/4a3e94d7-80fe-4ae2-
90 BOJIHOM cpeibl. OXpaHa BOAHBIX PECYPCOB. bOcb-607d35bebf80
Paspyuienue nmousbl. OXpaHa IIOYBEHHBIX PECYPCOB.
V3MeHeHHe KIUMATa.
AHTPOIIOr€HHOE BO3JIEHCTBIE HA PACTUTEIBHBIN 1 https://academy-
91 KUBOTHBIN MuUp. OXpaHa PacTUTENHHOTO content.apkpro.ru/lesson/6bff6946-b615-49a6-
’KHBOTHOTO MHpA. ade9-5ab6cae58048
OCHOBHBIE TIPHHIMITBI  OXPAaHBI  TPUPOJIBI. https://academy-
92 | Kpacubie kuuru. Ocobo OXpaHseMble MPUPOTHBIC content.apkpro.ru/lesson/7b5d33d5-1cfb-47db-

teppurtopur  (OOIIT). boranudeckue camapl |

87

807e-85928f9110ee



93

300JIOTHYECKUE TTapKH.

OCHOBHBIE IPUHLUITEI YCTOWYNBOTO Pa3BUTHS
YelnoBeYeCTBA M IIPUPOIBL PaumonansHoe
HPUPOIOIIONE30BAHUE u COXpaHEeHHe
O6uomormueckoro pasHooOpasms 3emnu.  OOmune
3aKOHOMEPHOCTH  TJIOOQNBHBIX  3KOJIOTHYECKUX
kpu3ucoB. OCOOEHHOCTU COBPEMEHHOIO KpH3UCA U
€ro BEPOSTHBIE MTOCIIECTBUSL.

Pa3zBuTHe METONOB MOHHUTOPHHIA DPa3BUTHS
OMAacHBIX TEXHOTCHHBIX mpoueccoB. CuCTeMHbIE
HCCIIeIOBAaHUS IIepexofa K pecypcocOeperaromeii u
KOHKYPEHTOCHOCOOHOH »HepreTuke. buonornueckoe
pasHoOOpasue U Omopecypcel.  HarmoHanbHBIC
HHOOPMALIMOHHBIE  CHCTEMBI,  00CCIeUHBAIOIINE
JOCTYNl K MH(pOPMALUH IO COCTOSHHIO OTACIBHBIX
BUIOB M 3KochucTeM. OCHOBBI 3KOpeaOWIIUTaluH
9KOCHCTEM u croco0oB 060pBOBI c
OUOIOBPEXKICHUAMH. PEKOHCTPYKIMS MOPCKHX U
Ha3eMHBIX DKOCHCTEM.

https://academy-
content.apkpro.ru/lesson/2fd03f94-aa0b-4d7d-
8e6f-c9becea28c0Of

94

IMpomexyrouHas arrecranus. KonrponbHas padora

https://academy-
content.apkpro.ru/lesson/05e291c0-7a9c-47f1-
b47b-1fdfe35400ed

Pasnea 12. Pe3epBHoe Bpemst

95

96

97

0O6o006menne 1o TeMe « MUKPOIBOIIONHS U €
pe3yIBTAaThD»

O6o6mienne mo TeMe «MaKpOdIBOJIONHUS U e€
Pe3yIBTaThDY

O606menne no Teme «IIpoucxoxxaenue u pa3BuTne
KHU3HU Ha 3emiie»

https://academy-
content.apkpro.ru/lesson/e24d7ba7-de89-4373-
8b70-9771d8e0da5

https://academy-
content.apkpro.ru/lesson/c7c57f3a-ed3f-4459-
bc73-8991f6efdc7b

https://academy-
content.apkpro.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525h609aa
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0O6006menne no Teme «IIpoucxoxxaeHne yenoBexa —

https://academy-

98 AHTDONIONCHE) 1 content.apkpro.ru/lesson/02744494-8497-
P 4551-9af8-d03a5ae969e9

O6o6meHne 1Mo TeMe «IKOJIOTHS — HayKa O https://academy-

99 sa Lgo ome OPFAHIAMO Y 1 content.apkpro.ru/lesson/b73fbc29-b7a7-45d9-
B3aUMOOTHOMICHUAX OPTaHU3MOB» 99fa-10cef0581d95
PannoHansHOE TIPUPOIOTIONE30BaHHE U https://academy-

100 COXpaHEHHEe GHOIOTUYECKOTO Pa3HOOOpasHst 1 content.apkpro.ru/lesson/6231556e-13f5-4ffe-
3emin. ba2a-21a490fd5156
O6006111eHHE 10 TeMe «DKOJIOTHS BUIOB U https://academy-

101 . 1 content.apkpro.ru/lesson/1a9cc5eb-5f59-447a-
HOMYILALAID 93h2-73ab470d8568
0606meHue 1o TeMe «brocdepa — riaodanbHAs https://academy-

102 SKOCHCTEMD) 1 content.apkpro.ru/lesson/88c47bdb-bbe6-4898-

9cc2-e7b8a2175dab
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 102 7.5

89



6. YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA

6.1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

* buonorus, 10 knacc/ Aragonora N.b., CuBornazos B.H., O6miecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»
* buonorwus, 11 kmacce/ Aradponosa N.b., Cuornazos B.U., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIOHEpHOE OOIIECTBO
«3narensctBo «IIpocBemenue»

6.2METOANUYECKHUE MATEPHUAJIBI JIS1 YYUTEJIA
buonorus. 10 - 11 knmacc. Metoaudeckoe nocobue aBrop: Muiakosa
Banentnna HukomnaeBna. 2022 r.
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7. OHEHOYHBIE MATEPHUAJIbI

Hpnioxenne 1

Cnennduxanus cTapToBoil KOHTPOJILHOM padoTsl As o0yyaromuxcs 10 kiaacca no

1. Ha3HaueHue padoThl
Pabora npennazHaueHa s MpOBEACHUS BXOAHOM quarHOCTHKHU oOyyvatonuxcs 10 kimacca B OY 1o
npeaMery «buosiorus» bazoBblil ypoBEHb.

1. VYposens cioxnocTH: b — 6a30BbIi ypOBEHB CII0KHOCTH, [1 — MOBBIIIEHHBIN YPOBEHb,
B — BrICOKUIi ypOBEHD
Tun 3ananus: BO — ¢ Beibopom otBeTa, KO — kpaTkuii otBet, PO — ¢

OuoJiorum (yriyoJeHHbI YPOBEHb)

DAa3BEPHYTHIM OTBETOM.

No Baok conep:xanmnsi | O0bekT onenuBanusi | Kox npo- | Tun Ypo- Makcu-
3a/laHuA BepsieMbIX|3a7a-| BeHb |(MAaJIbHBIH
YMEHHUIl | HUAl | CJIO:KHO- | 0aJsLI 3a
CTH  |BBINOJIHE-
HHe

Al. [Metonpl u3ydyenusi |OBiajeHue METOIAMU 1.1 BO b 1
JKUBBIX OOBEKTOB.  |OMOJIOTMYECKOI HAYKU

A2. |Ponb Guonoruu B buonoruueckue Hayku 11 BO b 1
(dbopMupoBaHUU
COBPEMEHHOM
€CTECTBEHHOHAYYHOU
KapTHHBI MUDA.

A3. |Knerounoe crpoenue|DyHKIUN OPraHOUI0B 21,112 | BO b 1
OpTaHU3MOB KIJIETOK

A4. |HapctBo baktepuu. |Ctpoenue 1.1.1,25| BO b 1

MIPOKAPUOTHYECKOH U
SYKAPHUOTHYECKON KIIETKH

AS. [Yuenue 00 OBomonuonHas teopust | 2.1.1,2.4 | BO b 1
SBOJIFOLINHU Y.lapBuHa
OpPTaHUYECKOTO
MUpa.

A6. |BzaumocBsizu enu nuranwus. 52,122 | BO b 1
OpPTaHU3MOB H
OKPYXaIOIIEH Cpeabl

A7. |CymHocTb paborats ¢ Tepmunamu u | 1.2, 1.2.1,| BO b 1
OMOJIOTHYECKHIX TTOHSATHSIMH 2.8
IPOIIECCOB:

B1l. [Knerounoe crpoenue | Xumudeckas 2.1,1.1.2 | KO IT 2
OpPTaHU3MOB OpTraHHU3aIMs KISTKH

B2. |CymmHocTs PasMmuosxenue 1.2,1.2.1,| KO I1 2
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OMOJIOTHYECKHUX 2.1
IPOIIECCOB
B3. |CymHocTs [Tnactuyeckuii 1.2.1, KO 2
OMOJIOrNYECKUX (porocunTes) u 2.2.2,2.3
IPOLIECCOB SHEPreTHYecKuii 0OMeH
B4. |Yuenue 00 DBOJIIOIIMOHHAS TEOPUS 211 KO 2
3BOJIIOLUU Y./lapBuHa
OpPraHUYECKOTO
MUpA.
B5. |B3aumocssizu Oxonoruueckue dakropel | 2.1.4,5.1 | KO 2
OpPTaHU3MOB H
OKpYXaroliei cpeibl
Cl. |[Knerounoe cTpoenue|YMeHue paborars ¢ 1.1.2, PO B 3
OpraHu3MOB TekcToM Omonoruueckoro| 2.1.,1.2.,
conepxanusi (MIOHUMATh, 2.8.
CpaBHUBATH, 0000IAThH)
20

KOJIM®UKATOP

llepeuenv 2nemenmos cooeparcaniisl, nposepsaemMvlx Ha KOHMPOIbHOU pabome no buoio2uu

Koa yaemenToB

IIpoBepsieMmble yMeHUs1

1. 3Hars/IOHUMATH

1.1 MIPU3HAKK OMOJIOTHYECKHX 0OBEKTOB

1.1.1. IIPU3HAKY )KUBBIX OPraHU3MOB

1.1.2 MPU3HAKU T€HOB, XPOMOCOM, KIIETOK

1.2 CYIITHOCTh OMOJOTHYECKHUX IMPOIIECCOB

1.2.1 0OMEH BEIIECTB U IPEBpAIEHUE YHEPTUH, IUTAHUE, IbIXaHUE,
BbIJI€JIEHUE, TPAHCIIOPT BELIECTB, POCT, Pa3BUTHE, PA3MHOXKEHUE,
HACJIeICTBEHHOCTh M M3MEHYHBOCTb, Pa3IPAXKUMOCTb;

1.2.2 KPYTOBOPOT BELIECTB U NMPEBPAIIECHUE SHEPTHH B IKOCUCTEMAX

2.YmeTh

2.1 O0BSICHATH

2.1.1 poJib 6MOJIOTHH B POPMUPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBI MUPa

2.1.2 OIUCHIBATh OMOJIOTHUECKUE OOBEKTHI

2.14 B3aMMOCBS3U OPraHU3MOB M OKPYKarOLIEH CpeJIbl

2.3 pacrno3HaBaTh U ONMCHIBATh

2.4 BBISIBIISITH M3MEHUYUBOCTH OPTaHU3MOB, TIPUCTIOCOOJICHUST OPTaHU3MOB K
cpene oOMTaHUs, TUITBI B3aMMOJICHCTBHSI pa3HBIX BUJIOB B DKOCUCTEME

2.5 CpaBHUBATh OMOJOTMUYECKHE OOBEKTHI

2.6 OTIPENIENIATh IPUHAIIICKHOCTh OMOIOTHIECKUX O0BEKTOB K
OIPEJEICHHON CUCTEMATUYECKOU IPYIIIIe

2.8 MIPOBOJIUTH CAMOCTOSTENBHBIHN MOUCK OMOJIOTHYSCKOW MHPOPMAITHH:
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HAXOJIUTh B HAYYHO-TIOIYJIIPHOM TEKCTE HEOOXOTUMYIO
OMOJIOTMYECKY 0 NH(OPMAIIMIO O JKUBBIX OpraHU3Max, Mpoleccax u
SIBJICHHSIX; pa0OTAaTh C TePMHUHAMU M TOHATUSIMH

HOprI BbBICTABJICHHUA OTMCTOK:

O06beM BeIMoTHeHHON paboThl | KommdectBo 6amioB | OTmerka
90-100% 18-20 5
70-89% 15-17 4
50-69% 10-14 3
Menee 50% MmeHee 10 2

YPOBHH OLICHKH NPeAMETHBIX Pe3y/1bTaTOB

[TpeBbimieHre 6a30BOTO YPOBHS
CBHUJICTEIILCTBYET 00 YCBOCHUU ONIOPHOM
CHCTEMBI 3HAaHUI HA YPOBHE OCO3HAHHOTO
MIPOU3BOJILHOTO OBJIAJICHUS YYCOHBIMU
JNEUCTBUSAMM, & TAKXKE O KPyro3ope, IUpoTe
(w1 M30MPATETLHOCTH) HHTEPECOB.

BBICOKHI YPOBEHb JOCTUKEHHUS IIJIAHUPYEMBIX
pe3yJIbTaTOB, OLIEHKA «OTJIINYHO» (OTMETKa
«5»)

MOBBIIICHHBIA YPOBEHB JIOCTHIKCHUS
IUTAHUPYEMBIX PE3yJIBbTaTOB, OIICHKA
«Xopomio» (0OTMETKa «4»)

ba30BbIi1 ypOBEHBb JOCTHKEHUM — YPOBEHD,
KOTOPBII IEMOHCTPUPYET OCBOCHHE YUEOHBIX
JEACTBUI C OITOPHOM CUCTEMOM 3HAHU B
paMKax jauana3oHa (Kpyra) BblAEICHHbIX
3anad. OBnaseHrne 6a30BbIM YPOBHEM
ABJIAETCS JOCTATOYHBIM VISl TPOJOJIKEHUS
00y4YeHHS Ha CIIeTYIOIIEH CTyIIeHN
00pa3oBaHusl, HO HE 110 NPOYUIBLHOMY
HaIlpaBJICHUIO.

OLIEHKA «yJIOBJIETBOPUTEILHO» (OTMETKA «3»,
OTMETKA «3a4TEHO»

Husknii ypoBeHb OCTHKEHUN
CBUJETEIBCTBYET 00 OTCYTCTBUU
crucTeMaTuyeckoit 6a30BOi MOJrOTOBKH, O
TOM, 4TO OOy4arOIIMMCSl HE OCBOEHO JAXKE U
IIOJIOBUHBI IUTAHUPYEMBIX PE3YJIBTATOB, YTO
HUMEIOTCS 3HAYUTENIbHbIE TPOOEIbl B 3HAHUSX,
JanpHeiee o0yueHue 3aTpyAHEHO.

ITOHM>KEHHBIN YPOBEHb JOCTH)KEHUM, OLIEHKA
«HEYAOBJIETBOPUTEIBHO» (OTMETKA «2»)

CraproBasi KOHTpPOJbLHAsA padora mo domonornu. 10 kiaacce (yriy0JeHHbIN yPOBEHB)
1 BapuaHT.

Yactb A. Boibepume o0un ¢epnulii omeem:

Al. Haubonee ToUHO y3HaTh, KaK BIMSIOT pa3HbIE YCIOBUS HA MPOPACTAaHUE CEMSH Pa3HbIX

paCTeHHIi, MOXKHO METOIOM:
1) HaOmromeHUS

2) MOJEIUPOBAHUS

3) omwmcaHus

4) osKcrepuMeHTa

A2. Kakas Hayka U3y4aeT HCKOIIa€Mbl€ OCTaTKH BBIMEPLINX OPTaHU3MOB?

1) cucremaruka
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2) TallCOHTOJIOTHUS
3) reneruka
4) >MOpuHoIOTHS
A3. Ionyxuakas cpeia KIETKU, B KOTOPOU PacloioKeHO PO, — 3TO
1) Bakyoib
2) uuToIUIa3Ma
3) mu3ocoma
4) »sHAOIIa3MaTHYECKas CETh
A4. [IpokapHuOThl — 3TO OPraHU3MBlI,
1) KoTOpBIC HE UMCIOT KJIETOYHOTO CTPOCHHSI
2) COCTOSAIINE U3 OJUHAKOBBIX KJIETOK, HE 00pa3yrOIMX TKaHEH
3) cocrosinue 13 pa3HbIX KJICTOK, COACPKAIIUX OTHO UIIA HECKOJIBKO Sep
4) KIETKH KOTOPBIX HE UMEIOT 0(hOPMIICHHOTO sipa
AS. Brarogapst KakoMy IpoIecCy MOKHO HaOJII01aTh MHOTO00pa3re mopo;t

cobak? ' : o a

1) Gopnbe ¢ HEOIArONPUATHBIMU YCIOBUSMH BHEIIHEH CPEIbI

2) €CTeCTBEHHOMY O0TOOpPY

3) HCKYCCTBEHHOMY O0TOOpPY

4) BHYTPHBHIOBOW OOpBHOE
A6. Ykaxure, Kakoi U3 OpraHM3MOB IIPOMYIIEH B IIENH MUTAHUS: ... — Kapach — OKyHb —
AT

1) Bomopocib

2) Manék meckaps

3) AMYMHKA CTPEKO3BI

4) ynutKa
A7. N3yunte rpauk 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peakiiy B )KUBOM OPraHU3ME OT
TEeMIIEpaTypsl (110 OCH X OTJIOXKEeHa TeMiieparypa opranusma (B °C), a 1o ocu y — OTHOCUTENIbHAS
CKOpPOCTh XUMUUECKOM peakuuu (B ycil.

¥ &
30
25
20
15

10

e,u.). 31 33 35 37 39 41 43 45 x
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Kakoe u3 HmxenpuBeIEHHBIX OMMCAaHUI HanboJiee TOYHO XapaKTepU3yeT JaHHYIO 3aBUCUMOCTh B
yKa3aHHOM Jauarna3oHe temrneparyp? CKOpoCTh XUMHUYECKOW PEAKIIUU B )KUBOM OpPIaHU3ME C
MOBBILICHUEM TEMIIEPATYPhI

1) Ha BceM NMPOTSHKCHUU MEIJICHHO PacTET

2) PE3KO CHUXKAETCS, JIOCTUTasi CBOEr0 MUHUMAJIBHOTO 3HAYEHHS, TIOCIIE Yero Pe3KO pacTeT

3) pacrér, ocTuras CBOero MaKCUMaJIbHOTO 3HAYCHUSI, TIOCIIC Yer0 HAaYMHACT CITYyCKaThCs

4) MIaBHO KOJICOJETCS OKOJIO CPEIHMX MOKa3aTeei
Yacrs B:

B1. Bcrasbte B TekeT «/IHK» npomyiiieHHbie TEpMUHBI U3 MPEIJI0KEHHOTO MEPEUHsl, HCIIOJIb3Y S
1151 3TOT0 LK(pOoBbIe 0003HAUEHUS. 3aUIIUTE B TEKCT IU(PBI BHIOPAHHBIX OTBETOB, a 3aTEM
MOJIYYHBIIYIOCS TIOCIIEI0BATEIBHOCTD PP (MO TEKCTY) BIUIIUTE B IPUBEAEHHYIO HUXKE

TaduIy.

JHK

Monekyna JIHK — Guomnonumep, MOHOMEpaMHU KOTOPOTO CITyXKaT (A). B cocras
MOHOMeEpa BXOJIAT OCTaTOK (ocHOpPHOI KUCIOTHI, MATHYTIICPOHBII caxap — (b)m

a30THUCTOE OCHOBAaHME. A30TUCTHIX OCHOBAHMI BCETO YETHIPE: aJICHUH, TYaHUH, [IUTO3UH U
(B). bBonpmas wacts JIHK cocpenoTodena B sape, a HeOOIbIIMe e€ KOJIMYeCTBa
HAaXOJATCS B MUTOXOHAPUSX U D).

HEPEYEHDb TEPMHWHOB:

1) pubo3a
2) aMUHOKHUCIIOTa
3) pubocoma
4) yparmin
5) HyKII€OTH]
6) nesokcupubo3a
7) 1iacTuaa
8) TumuH
B2. Kakue monoxxeHus XxapakTepu3yroT [10JI0BOE pa3MHOKEHHE KUBOTHBIX? BbiOepuTe TpH BEpHBIX
OTBETA M3 IIECTH ¥ 3aMUIINTE B TAOIUIY IUQPHI, TI0J] KOTOPBIMU OHU YKa3aHBI.
1) B pa3MHOXEHHH, KaK IPABUIIO, YIACTBYIOT OCOOU Pa3HBIX MOJIOB
2) raMmeThl coJiepKaT TalIOUIHBIH Habop XPOMOCOM
3) ramersl 00pa3yrOTCs MyTEM OOBIYHOTO JICICHHS HaIBOEC
4) TEeHOTHIT IIOTOMKA ABJISIETCS KOMHEH TeHOTHUIIA OTHOTO U3 POAUTENICH
5) npu pa3MHOXKEHHH MOSBISIOTCS 0COOU, HACHTUYHBIC MATEPHHCKOMY OpraHH3My
6) reHOTHI MOTOMKA OOBEIUHSIET TeHETHUECKYIO HH(POPMAITHIO 000MX POAUTENEH
B3. YcTaHoBuTE COOTBETCTBUE MEX/1Y MMPU3HAKOM U IPOLIECCOM, JUIsl KOTOPOTO 3TOT MPU3HAK
xapakTepeH. I 3TOro K KaKIOMY SJIEMEHTY IIEPBOTO CTOJIOIA MOA0EPUTE MOUIHIO U3 BTOPOTO
cronbua. Bninmmre B Tabnuily u@pel BEIOPAaHHBIX OTBETOB.

INPU3HAK HNPOLECC
A) POUCXOUT B KJIETKAX C XJIOPOIIACTaMHU 1) dorocuntes
B) mpoucxoauT Bo BcexX KIIeTKax 2) IbIXaHue

B) mpoucxoauT NOCTOSHHO: JHEM U HOYBIO
I') mpoucxoauT ¢ UCHOIB30BaHUEM CBETOBOI
SHEPIUU
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J1) B pe3ysibTaTe OpraHnvyecKue BeIecTa
pacxoayroTcs
E) B pe3ysbTare OpraHn4ecKue BEIIeCTBa
o0Opa3yroTcs
B4.YcraHOBHTE COOTBETCTBUE MEXY IIPUMEPOM U GOpMOii GOPHOBI 3a CYIIECTBOBAHUE, KOTOPYIO
ATOT MPUMEP WLTIOCTPUPYET: K KAXKIOMY JJIEMEHTY IIEPBOT0 CTOJI0IA MoI0epuTe
COOTBETCTBYIOIIHIA 3JIEMEHT U3 BTOPOTO CTOJOIIA.

INPUMEP D®OPMA BOPBHEbI 3A
CYHIECTBOBAHUE
A) moenaHue MypAT UyKaMH 1) BHyTpUBHUIOBAS

B) Manspuiinblil nna3zMoanii napasuTUpyeT 2) MEKBUJIOBAs
B OpraHM3Me 4eI0BeKa
B) orcyrcTBuE 3alilieB B JIECY COKpaIaeT
YHCJIEHHOCTD JINC
I') cocHel, pacTymue B COCHOBOM JIECY,
UMEIOT TOHKHUE U JUIMHHBIE CTBOJIBI
JI) camblii CHIIBHBINA BOJIK CTAHOBUTCSI
BO>KAKOM B CTae
E) ucnonb3zoBaHue 0AHUM BUAOM JIPYrOoro
B KaueCTBE MUILU
BS5.YcraHoBUTE COOTBETCTBHE MEKIAY IPUMEPOM U (PaKTOPOM CpPEbl, KOTOPBIN 3TOT IPUMED
WUTIOCTPUPYET: K KXKAOMY 3JIEMEHTY [IEPBOr0 CTOJIONA OI0EpUTE COOTBETCTBYIOIIUI 3JIEMEHT U3
BTOPOT'O CTOJOLA.

MHPUMEP DOAKTOP CPEJbI

A) XMMHYECKHUM COCTaB BOJIbI 1) GuoTHUECKUiA

B) pa3HooOpasue pacTUTENBHOIO TUIAHKTOHA — 2) a0MOTHYECKUI

B) BiaxxHOCTH BO31yXa

I') xnyOeHbKkOBbIE OaKTEpHH HAa KOPHSIX

ropoxa

JI) CKOpOCTb T€UEHHS BOJBI B PEKE

E) dbepoMonsl, BeIEIsIEMbIE HACEKOMBIMU
Yacrs C.
C1. MUTOXOHJIPUH U XJIOPOIIJIACTBI
MUTOXOHIPUU U XJIOPOIUTACTHI — HAaOO0JIee KPYIHbIE OpraHOUIbI KiIeTKH. OHU UMEIOT CBOU
cooctBenHbIe Monekynbl JIHK, crmocoOHbI He3aBHCUMO OT sifjpa KIETKU K OMOCUHTE3Y U JACNIEHUIO.
OTU OpPraHoOU bl MPE0OPaA3YIOT BHEITHIO SHEPTHIO B BUJIBI, KOTOPHIE MOTYT OBITh UCIIOJIb30BaHBI
JUTSL )KU3HEAESATEbHOCTH KJIETOK M LIEJIOCTHBIX OPraHU3MOB.
DNIUNCoBUAHBIC 110 (OpPME MUTOXOHJIPUU XapaKTePHBI I BceX dykapuot. Hapyknas memOpana y
HUX TJIaJIKast, a BHYTPEHHsS 00paszyeT ckiaaku. Ha MmemOpaHax CkIaoK pacroiaraircs
MHOTOUYHCIIeHHBIE (pepMeHThI. OCHOBHAS (DYHKITHSI MUTOXOHIPHI — CHHTE3 YHUBEPCATHLHOTO
HUCTOYHMKA SHEprun — AT® — B nporiecce OKUCIEHUSI OpraHUYECKUX BEIIECTB.
X0pomIacTel, B OTIIMYNE OT MUTOXOHJIPUH, TPUCYTCTBYIOT TOJIBKO B PACTHTEIIBHBIX KJIETKAX, HO
BCTPEYAIOTCSA U Y HEKOTOPBIX MPOCTEUIINX, HATPUMED, Y 3€1EHOM 3BrieHbl. C 3TUMH OpraHOUaMu
CBsI3aH Tporiecc (POTOCMHTE3A, 3aKITIOYAIONIUNCS B TPE0OpPa30BaHUH CBETOBOM SHEPTHUHU B DHEPTHUIO
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XMMHUYECKHX CBSI3el MOJIeKyI ITI0K03bl. briarogaps npoueccy gorocunresa B atmochepy
IIOCTOSIHHO ITOCTYIAET KUCIOPO/.

XJ0poIIacTbl HECKOJIBKO KPYITHEE MUTOXOHIpUA. BHYTpH X MOYTH MIAPOBUIHOTO Tella UMEIOTCS
MHOTOYHCIICHHBIE MEMOpaHBbI, Ha KOTOPBIX pacmnoiarattcs GepMeHThl. TaM ke HaXOIUTCs
MUTMEHT XJIOPOGUIL, MPUIAIOIIHNM MJIacTU/IaM 3€IEHBIN 1IBET.

Hcnonb3ys conepkanue Tekcta « MUTOXOHIIPUH U XJIOPOTIACThI», OTBETHTE HA CIEYIOIINE
BOITIPOCHL.

1)[ToueMy MUTOXOHIPUU HA3BIBAIOT «IHEPreTUUECKUMH CTAHIIUSMUY KIETKU?

2) Kakue BerecTBa sSBISIOTCS KOHEYHBIMU B mporiecce GoTocuHTe3a?

3) B kakoM opraHoujie KJISTKH MPOTeKaeT GOTOCUHTE3?

CraproBasi KOHTpOJbLHAas padoTa o ouosornu. 10 kiaace
2 BapMaHT.
Yacrtb A. Boioepume 00un eephulii omeem:
Al. AXTUBHOE IPUMEHEHUE YUYEHBIMH-OMOIOraMU KOMITBIOTEPA TIO3BOJIMIIO IIIMPOKO BHEIPUTH B
HAYYHYIO JIEATEIbHOCTD METO/I:
1) wuabmomeHus
2) wu3MepeHus
3) osKcmepuMeHTa
4) MoJenMpOBaHHUS
A2. 3aKOHOMEPHOCTH TIepeauyl HACJICCTBCHHBIX MPU3HAKOB U3Yy4aeT
1) reneruka
2) 3KOJIOTHS
3) aHTpOoIOJOTHUsS
4) MojexyaspHas OHOIOrUs
A3. Opranon, Ha KOTOPOM HaXoAsTCs pUOOCOMBI, — 3TO
1) xuoporiact
2) KJIeTo4Has MeMOpaHa
3) ammapat ['onbmku
4) sHAOIUTa3MaTHYeCKas CeTh
A4. bakTepun OTJIMYAIOTCS OT OJJHOKJIETOYHBIX 3€JIEHBIX BOJOPOCIEH OTCYTCTBUEM

1) sapa
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2) IUTOILIA3MBI

3) KIYTHKOB

4) KIETOYHOMH 000JOYKH

AS. YTO OTHOCAT K pe3yibTaTaM 3BOJIIOLUN?

1) H3OJAKIO OPraHM3MOB

2) 0opb0y 3a CyIICCTBOBAHHE MKy OpraHU3MaMu

3) HacIeACTBEHHOCTh M H3MEHYMBOCTh Y OPTaHU3MOB

4) oOpa3oBaHHE HOBOTO BH/A
A6. Kakas u3 npuBeIEHHBIX MUIIEBBIX IEMEH COCTaBIEHA ITPABHIILHO?

1) scrpeb-nepeneIsITHUK — ClIaBKa YePHOT0JIOBKA — JIUCTOPE3 — JIUCThS y0a

2) ClaBKa YepHOIrOJIOBKA — JINCTOPE3 — JIMCThS Ay0a — SCTpeO-TeperneaTHUK

3) smcTOpe3 — JHCThs y0a — CiaBKa YEPHOTOJIOBKA — SCTPEO-TePeneIsITHUK

4) nucThs nyba — JIMCTOpPE3 — ClIaBKa YSPHOTOJIOBKA — SICTPEO-TIepenessITHUK

A7. N3yunte rpaduk 3aBUCUMOCTH CKOPOCTH XUMHUYECKOH PEaKIK B )KHBOM OpPraHU3ME OT
TeMIIepaTypsl (10 OCH X OTJIOXKEeHa TeMiieparypa opranusma (B °C), a o ocu y — OTHOCUTENbHAS

CKOPOCTh XUMUUYECKON PeaKkiiuu (B yCII. €]1.)).
¥ i
30
25
20
15

10

5

31 33 35 37 39 411 43 15 ">

Kaxoe n3 HmxenprBeI€HHBIX ONMCcaHUI HanboJiee TOYHO XapaKTepU3yeT JaHHYIO 3aBUCUMOCTh B
untepsaie ot 32 1o 37°C? CKopoCTh XUMUYECKOW PEAKIIUHU B )KMBOM OPTaHU3ME C MOBBIILIEHUEM
TEMIIEpaTyphl B JaHHOM HHTEpBaje

1) wMemneHHO pacTér

2) pEe3KO CHMIXKAETCSI, JIOCTUTasi CBOCT0 MHHUMAJIBHOTO 3HAUCHHS, TIOCIIE YeT0 Pe3KO pacTeT

3) MEIJIEHHO PacTET, JOCTUTasl CBOETO MaKCUMAJIBHOIO 3HAYEHMS], I10CJIE YETO HAYMHAET IIJIaBHO

CITyCKaTbCsl
4) TMIaBHO KOJIEOJIETCS OKOJIO CPETHHUX 3HAYCHUH
Yactsb B:

B1. BecraBbTe B TeKCT «benkn» MpomnyIieHHbIE TEPMUHBI U3 IPEITIOKEHHOTO MIEPEYUHS, UCTIOIb3YS
U1 3TOro LM(ppOoBBIE 0003HAUECHHUS. 3aUIIUTE B TEKCT HU(PBI BHIOPAaHHBIX OTBETOB, a 3aTEM
MOJTYYHMBIIYIOCS ITOCIIEI0BATEILHOCT HU(P (IO TEKCTY) BIUIIMTE B MPUBEAEHHYIO HIDKE

TaOIHILy.

BEJIKAN

Mosekybl O€TKOB COCTOST U3 OONBILIOTO YUCIIa MOJIEKYJT (A), coenuHEHHBIX B
JUTMHHBIE 1IeTH 3a CYET 00pa30oBaHMs MHOXKECTBA (b) cBs3eit. bonpmmHaCcTBO
OENKOBBIX HUTEH 3aKpYUYMBAIOTCS B CIIMPaJib, KOTOPas MOKET IPUHATH (hopmy (B)
ITon neiicTBrEM TeMIEpPATyphbl WIIM XUMMHUYECKUX BEIIECTB TAKUE IPOCTPAHCTBEHHBIE CTPYKTYPbI
MOTYT pa3pymatbes. JlanHoe sSiBJIeHUE TOTyYHIIO Ha3BaHUE D).
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HEPEYEHb TEPMHWHOB:

1) rinobya
2) TII0KO03a
3) aMHHOKHCIIOTA
4) BomopoaHas
5) menTuaHas
6) xpomocoma
7) auccoruanus
8) menarypanus
B2. Kakue siBeHus city>kaT IpuMepamu 0ecrojioro pa3MHOKeHUsI? BeiOepuTe Tpu BEpHBIX OTBETA
U3 TIECTH U 3alUIIUTE B TAOIHIy HHUMPHI, 10 KOTOPBIMH OHH YKa3aHBbI.
1) pa3BuTHE BOPOHBI U3 siflia
2) MOYKOBAHHUE MBI
3) nenenue amMEObBI
4) pa3MHOKEHHE THOJIbIIAHA TYKOBHIIAMH
5) pa3sMHOXEHHE COCHBI CEMEHAMHU
6) pasBHTHE T/IHM U3 HEOIJIOAOTBOPEHHOMN SHUIIEKICTKH
B3. YcTaHoBUTE COOTBETCTBUE MEX/TY MMPU3HAKOM U IPOLIECCOM, JUISI KOTOPOTO 3TOT MPHU3HAK
xapakTepeH. 1Jis 3TOro K KaKI0MY JIEMEHTY IIEPBOTO CTOJIOIA MOA0SPUTE MO3UIIMIO U3 BTOPOTO
cronbna. Brimmmre B Tabnuiy mudpel BEIOPAaHHBIX OTBETOB.

IHPU3HAK HPOHECC
A) MpPOUCXOIUT B KJIETKAaX € XJIOPOILIACTaMHU 1) dorocunres
B) npoucxoaut BO BCEX KIIETKax 2) IbIXaHue

B) npoucxoauT NOCTOSHHO: JHEM U HOYbIO
I') mpoucxoauT ¢ UCIIOIB30BAHUEM CBETOBOU
SHEprun
/1) B pe3yipTare OpraHNn4YeCKHe BEIIEeCTBa
pacxonyrorcs
E) B pe3ynpTaTe opraHu4ecKre BeIecTBa
o0Opa3yroTcs
B4.YcraHoBute COOTBETCTBHE MEXAY MMPUMEPOM B (POopMOI OOPHOBI 3a CYIIIECTBOBAHUE, KOTOPYIO
3TOT NPUMEP MILUTIOCTPUPYET: K KAKIOMY 3JIEMEHTY IIepBOro crojdua nogdepure
COOTBETCTBYIOIMHI 3JIEMEHT U3 BTOPOrO CTONIONA.

IHPUMEP DOPMA BOPLEbLI 3A
CYHIECTBOBAHUE
A) noegaHve OKyHSIMHA MOJIOAN 1) BHYTpPHBHIOBAS
B) Obruwmii ierieHs mapa3uTUPyeT 2) MEKBHUIOBAs

B OpraHu3Me YeloBeKa

B) orcyrtcTBHe 3alilieB B JieCy COKpaIlaer
YUCJIEHHOCTh BOJIKOB

I') cocHbl, pacTyiiue B COCHOBOM JIECY,
HWMEIOT TOHKHUE U JITTMHHBIE CTBOJIBI

JI) camblii CUJIBHBIH JIEB CTAHOBUTCS
BOKaKOM B Mpaiie
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E) ucnonp3oBaHuE OJHUM BHJIOM JIPYTOTO
B KaueCTBE MUIIH
BS.YcTranoBuTe COOTBETCTBHE MEXAY IPUMEPOM SKOJIOTHUECKOro (akTopa u Ipymnioi, K KOTOpon
€r0 OTHOCSIT: K KQXKJIOMY DJIEMEHTY IEepPBOT0 CTOJIOIA MOJ0EPUTE COOTBETCTBYIONINI SJIEMEHT U3
BTOPOTO CTOOIIA.

MNPUMEP DKOJOI'NYECKOI'O I'PYIIIIA
DAKTOPA
A) BUpYC renaTuTa 1) abuoTmueckuii pakrop
B) xumuueckuit coctaB MOYBbI 2) Ouotuveckuit pakTop

B) nniuna cBeTOBOIO AHSA

I') neubIIA pacTeHU

1) cmepu
Yacrts C:
C1. OPTAHNUYECKHUE COEAUHEHUA
benku u )KUpBI — BEICOKOMOJICKYJIIPHBIC OpraHYECKHUe coequHeHus. Moekyna Oenka oopa3oBaHa
OOJIBIITUM YHCIIOM aMUHOKHCIIOT, B COCTaB KOTOPBIX BXOJAT aTOMBI YIJIepoja, BOJIOPO/Ia,
KHCJIOPO/JIa, a30Ta U cepbl. JKUPBI COCTOAT U3 TIUIEPUHA U JKUPHBIX KUCJIOT. OHU HEPACTBOPUMEI B
BOJI€, HO XOPOIIIO PACTBOPUMBI B OPTaHUYECKUX PACTBOPUTEIAX. B cOCTaB )XKMPOB BXOAST aTOMBI
yTIepoaa, BOAOPOIa | KHUCIOpoaa. JKuphI ¥ )KUPOIOI00HBIE BEIIECTBA O0BEAHMHSFOTCS OOBITHO IO
o0muM Ha3BaHHWeM JunuAbl. Kak U yriaeBoapl, OHH CITy>KaT HCTOYHUKOM SHEPTHH.
benku pa3HbIX KJIETOK HEOAMHAKOBHI, OHU crienuPuuHbl. OgHAKO OHH 00J1a1al0T OOIINM
CBOMCTBOM — CBEPTHIBATHCS MPU HArPEBAaHWUU WJIH BO3JCHCTBUH YIbTPaPHOIETOBBIX Tyuel. bemku
SIBJISIFOTCSL OCHOBHBIM CTPOUTEIHHBIM MaTePUAIOM JIFOOON KIIETKH: BXOJAT B COCTaB KJIETOUHBIX
MeMOpaH, [IUTOIIA3MBbI, S7Ipa U OPraHOMI0B. MHOTHE OCIIKHU ABJISIOTCS epMEHTaMH. Y JKUBOTHBIX
BCE BUJIBI ABM)KCHHS 00CCIICUMBAIOTCSI COKPATUTEIILHBIMU OeTKaMu. Bellku, )KUPBI ¥ YTIIEBOIBI
YYacTBYIOT B 3allIUTE KJIETOK U KOHTAKTaX co cpeoil. HekoTophie OEIKH BBIMOIHSAIOT
TPAHCIIOPTHYIO (PYHKITUIO, IPUCOCAUHSIS ¥ TIEPEHOCS KUCJIOPOI U YTIEKUCIBIN ras.
XKupsl, kKak 1 6eTKH, BBIMOTHSIOT psal GyHKIMI. OHU BXOJAT B COCTaB KJIETOYHBIX MEMOPaH U TEM
CaMBbIM BBITIOJHSIOT CTPOUTENbHYIO QYHKIINIO. JKUPBI MOTYT HaKaIlJMBAThCSA B KIETKAX U CIIYKUTh
3aMacHbIM MUTATEIbHBIM BEIIeCTBOM. HekoTophIe KUpOomnogo0HbIE BEIIECTBA SABISIOTCS
TOpPMOHAMU, IPUHUMAS yUacTHE B PETYIISIUU (PU3NOIOTHIECKUX QYHKIIUNA OpraHu3Ma.

Hcnone3ys conepkanne Tekcta « OpraHndeckue COeAMHEHUs, OTBEThTE Ha CIEYIOLIIE
BOIIPOCBI.

1) U3 kakux MoJsieKys1 00pa30BaHbl JKUPbI?

2) Kakum o01mumM cBONCTBOM 0071a1aI0T MOJIEKYJIIbI OEIKOB?

3) O xako# cX01HO! (YHKIMH OEJNKOB U KUPOB TOBOPUTCS B TEKCTE?
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Kurou k 3agannam
1 BapuanT

Yacto A.

Al. | A2. [ A3. | A4, | AS. [ A6. | AT
4 2 2 4 3 1 3

Yacrs B.
B1.
A b B r
5 1 8 7
B2.
L1 1 2 | 6 |
B3.
A b B r Ji | E
1 2 2 1 2 1
B4.
A b B I Ji | E
1 2 2 1 1 2
BS.
A b B r Ji | E
2 1 2 1 2 1
Yacrts C.
C1. ®opmar oTBeTa U KpUTEPHUEB TAKOM:
CoaeprxaHue BEpHOI0 OTBETA M YKA3aHHMS K OLCHMBAHHUIO Bana

(momyckaroTcst MHbIE (POPMYJIUPOBKH OTBETA, HE UCKAXKAIOIINE €r0 CMBICH)

1) B muTtoxonapusix cuntesupyercs AT® — yHHBepcaabHbIA HCTOUYHHK YHEPTUHU B KIICTKE.

2) KoneunbiMu npogykTaMu (P OTOCUHTE3A SBJISIIOTCS IIIH0K03a U KUCIOPO/I.

3) doTocuHTE3 MPOTEKAET B XJIOPOILIACTAX.

[TpaBUIIBHO 3aTIOJTHEHBI TPU DJIEMEHTA 3

[TpaBUIBHO 3aMOJIHEHBI JBA HJIEMEHTA 2

[IpaBHUIIBHO 3aII0JHEH OJIUH YJIEMEHT 1

OTBeT HenpaBWIbHBIN 0
MaxkcumanbHbIi Oamn 3

2 BapuaHT

Yacts A.
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Al. | A2. [ A3. | A4, | AS. [ A6. | AT
4 1 4 1 4 4 1

Yacrs B.
B1.
A b B r
3 5 1 8
B2.
L2 | 3 | 4|
B3.
A b B r | E
1 2 2 1 2 1
B4.
A b B r | E
1 2 2 1 1 2
BS.
A b B r i
2 1 1 2 1
Yacrts C.
C1. ®opmat oTBeTa U KPUTEPUEB TAKOM:
Copep:xaHue BepHOI0 OTBeTAa U YKA3aHUSA K OLleHUBAHUIO Bann

(momyckaroTcst MHbIE (POPMYJIUPOBKH OTBETA, HE UCKAXKAIOIINE €0 CMBICH)

1) Xupbl 00pa3oBaHbl MOJICKYJIaMH TJIMIEPHHA U KUPHBIX KUACIOT.

2)O011ee CBOMCTBO OEJIKOB- CBEPTHIBAIOTCS MTPH HATPEBAHUU WJIM BO3/IEHCTBUU

yIbTpauOIETOBBIX JTyUei.

3)CxoaHast QyHKIUS KUPOB U OCIKOB - CTPOUTEIHHASIO

[TpaBUIBHO 3aMOJIHEHBI TPU SJIEMEHTA 3

[IpaBriIbHO 3aMOJIHEHBI JBa 3JIEMEHTA 2

IIpaBHIIBHO 3aII0JIHEH OJUH DJIEMEHT 1

OTBeT HenpaBUIbHBIN 0
MaxkcumanbHblit Oamn 3

KonTtpoJuabnsblii padora 3a 1 nosayroaue 10 kiacc yriay0JieHHbINH YPOBEHb
1 BapuaHT
Yacts A.
1.Paccmotpute npemnioxkennyro cxemy Buabl PHK. 3anumumre B oTBETE NpOITyIEHHBIM TEPMUH,
0003HAYEHHBII Ha CXeMe 3HaKOM BOIIpOCa.
B 3aganusx No2 - No§ BeiObepute 3 oTBETa
2.K sykapuoraM OTHOCHT:
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1) oObIKHOBEHHYIO aMEDY 2) IpOAOKH 3) MmasiApuiiHOTO Mapa3ura

4) X0JIepHBII BUOPHOH 5) KMIIIeYHYIO TIAJI0YKy  6) BUpYyC UMMYyHoAe(pHUIIMTa YeIoBeKa
3.Cx0o1HOE CTpOEHHUE KIIETOK PACTEHUH U JKMBOTHBIX — JI0Ka3aTEIbCTBO

1) ux poncrtBa 2) oOUIHOCTH IPOUCXOXKICHUSI OPTAaHU3MOB BCEX 1[apCTB

3) NPOUCXOKACHUS PACTCHHUM OT KUBOTHBIX 4) YCIIOKHEHHUS! OPraHU3MOB B MPOIECCE IBOJIIOIUU
5) eAMHCTBA OPraHUYECKOTO MHUpa 6) MHOT00Opa3usi OPraHu3MOB

4.Kakue n3 MeMOpaHHbIMU? 3alIUIINTE B OTBET LIU(PHI B TOPSAKE BO3PACTAHMS.

1) mu3ocomMbl  2) EHTPUOIH 3) pubocomsI

4) Bakyonu 5) nefikomnactel  6) MUKpOTPYOOUYKH

5.BribepuTe XJI0pOIIacTOB

5) cOCTOAT U3 ABYX pa3HbIX YACTHIL 6) TByMeMOpaHHbIE OPTaHOUIbI

6.KakoBbl 0COOEHHOCTH CTpOeHUs U (GYHKIMI prubocoM? 3anUIIUTE B OTBET HUGPHI B MOPSIKE
BO3pacTaHMSL.

1) umerot oy MeMOpaHy 2) cocrosT u3 monekyn JJHK

3) pacuierisioT OpraHM4ecKre BeIecTBa 4) cocToAT U3 OOJBIION M MaJIOW YaCTHII

5) yuacTBYIOT B npoiiecce onocuntesa oenka 6) cocrosat u3 PHK u 6enka

10.Bce npuBeiéHHbIE HUXKE PU3HAKH, KPOME JIBYX, MOYKHO HUCII0JIb30BATh I OMMCAHMSI ITpoliecca
O6uocuHTe3a Oenka B kiueTke. OnpeaenuTe ABa MPU3HAKA, «BBIMAJAIOIINX» U3 OOIIEro CIUCKa, U
3aIUIIATE B OTBET HUQPHI, O] KOTOPHIMUA OHU YKa3aHBI.

1) [Ipouecc mpoucxoauT Mpu HaTHUUUU (PEPMEHTOB.

2) LenTpanpHas posb B npoliecce NpuHauiekuT Mojiekyiam PHK.

3) [Ipomecc conpoBoxknaercs cuate3oMm AT,

4) Monomepamu Juist 00pa30BaHuUsl MOJIEKYJI CITyKaT aMUHOKHCIIOTHI.

5) Coopka MosieKys OelIKOB OCYIIECTBISIETCS B TU30COMAX.

B 3apanusax Ne 11 — Nel6 ycraHOBUTE COOTBETCTBHE

11.YcTaHoBUTE COOTBETCTBHE MEXKAY OCOOCHHOCTSIMU KJIETOYHOTO JEJICHUS 1 €T0 BHIOM.
OCOBEHHOCTU JEJIEHUA BUJ AEJIEHUA

A) IpOUCXOAUT B JBa Tama

b) nocne nenenus o6pa3yroTCs AUTUIOUTHBIE KIETKH

B) o6pazoBaBinecs kietku umeroT Habop xpomocom u JTIHK 2n2c

I') conpoBokaaercs KOHBbIOTAIEN XpOMOCOM

J1) o6pazoBaBirecs KiIeTku umeroT Habop xpomocom u JIHK nc

E) npoucxoauTt KpoccUHTOBEp 1) muTO3

2) meiio3

12.YcTaHoBUTE COOTBETCTBHE MEXAY IIPOLIECCAMU, TPOUCXOIAIIMMH Ha Pa3HBIX 3Tarax
KM3HEHHOT'O LIMKJIa KJIETKH, U 3TallaMH, B KOTOPBIX 3TU MPOLECCH IPOUCXOAT: K KaKI0H
MO3UIMH, TAHHOW B IIEPBOM CTOJIO1IE, TOI0EPUTE COOTBETCTBYIOLIYIO MO3UIIMIO U3 BTOPOTO
crondna.

I[MPOLIECCHI OTAIIbI XKN3HEHHOI'O UKJIA

A) permukanus JJTHK

b) obpazoBanue BepeTeHa neneHus

B) cbopka pubdocom

I') pacxoxxneHune xpoMaTua K MOIHOCaM

J1) yaBoeHuUE LIEHTpUOIeH

E) ncuesznoBenue siiepHoit MeMOpaHBbI 1) unrepdaza

2) MUTO3
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14.YcTraHOBUTE COOTBETCTBHE MEXKAY CIIOCOOOM Pa3MHOKEHUS U KOHKPETHBIM IIPUMEPOM: K
KaKJI0W MO3UINH, TAaHHOW B IEPBOM CTOJIOIIE, MOI0EPUTE COOTBETCTBYIOILYIO O3UIIMIO U3 BTOPOTO
crondna.

[TPUMEP CIIOCOBb PASMHOXEHUA

A) criopoobpa3oBaHue MAOPOTHUKA

b) oOpa3oBanue rameT XJIaMuI0MOHAIbI

B) ob6pa3zoBanue crop y charanyma

I') moukoBaHue apoOXKKEH

J1) HepecT poIO 1) 6ecnosnoe

2) mojoBoe

15.YcraHoBuTE COOTBETCTBHE MEXKAY IpoleccaMu 0OMeHa BEIIECTB U €r0 BUIOM.
I[TPOLUECC BHWJA OBMEHA

A) riukonus

b) o6pazoBanue 36 monekyn ATD

B) cunre3 nPHK na JIHK

I') o6pazoranue [I1BK

J1) cunTe3 6enKoB

E) pacuierniienure nutaTeNbHBIX BEMIECTB 1) SHEpreTUUeCKUui

2) miacTUYeCKui

16.YcTaHOBUTE COOTBETCTBHE MEXAY KJacCaMH OPraHMYECKHX BEIIECTB U X CBOWCTBAMU, U
(GYHKIHSIMU B KIIETKE.

OCOBEHHOCTHU CTPOEHMS 1 CBOMCTB BEILIECTBA  BEIIIECTBA

A) ruapodunbHBI

b) umerot ruapodobHbie yyacTku

B) MOryT BBIIOJHSATH CUTHAJIbHBIE (YHKIIUN

I') OBIBAIOT KUJIKUMH B TBEPIBIMHU

J1) ciry’kaT CTPYKTYpHBIM 3JIEMEHTOM 000JI0YeK

E) ciy>xaTt cTpyKTypHBIM 3JIEMEHTOM MeMOpaH 1) yrineBojibl

2) TUTIAJTBI

Yacte b

1. Kakue npusHaku XxapakTepHbl Jisi BUpyCcOB? (HE MEHE 2-X OTBETOB)

2. Onpexnenute TUI U ¢a3y AeICHUS KIETKH, N300pakéHHOI Ha pucyHke. OTBeT o0ocHyiiTe. Kakue
MIPOLIECCHI TPOUCXOAT B 3TOH (aze?

I'enetnueckuit koa (MPHK)

2 BapuaHT

Yacrs A.

1.PaccmoTtpuTe npeasioxKeHHYI0 CXeMy. 3alUIINTE B OTBETE MPOMYILIEHHBINA TEPMHUH,
0003HaUYEHHBIN HA CXEME 3HAKOM BOIIpOCa.

1) nunu bt 2) xnmopoduin 3) PHK  4) yrieBossl 5) 6enku 6) ITHK
4. K npokapuoramM OTHOCSIT

1) oOBIKHOBEHHYIO aMEDY 2) cTadUITOKOKK 3) MansipuitHOrO mapasura
4) xonepHbIil BUOPHOH 5) KUIIeuHy10 NaJIouKy 6) BUpyC UMMYHOAepHUIINTA
4eJI0BEKa

5.Br1GepuTe opraHonabl KI€TKH, COepKallue HacaeACTBEHHYIO HH(OpMALIUIO.
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1)sngpo  2) muzocombl  3) anmapar ['onbaxu  4) pubocombl  5) MUTOXOHIpUU 6)
XJIOPOIIJIACTHI
6.Kakue ¢pyHKIMH BRITIONHSAET KOMIUIEKC [ 0b1Ku?
1) cuHTE3UpyeT OpraHuYeCcKHe BElleCTBA U3 HEOPIraHNYECKUX
2) pacuieruisieT OMOMOIMMEpPHI 10 MOHOMEPOB
3) HakanIMBaeT OEJKH, JIUIHU/bI, YIJIEBOIbl, CHHTE3UPOBAaHHbBIE B KJIETKE
4) obecrieunBaeT yIaKOBKY M BBIHOC BEIIECTB M3 KIETKH
5) okucIIsIeT OpraHu4ecKre BEeIecTBa JO HEOPraHMUECKUX
6) yuacTByeT B 00pa30BaHUU JIU30COM
10.Bce npuBenéHHbIE HUXKE MTPOLECCHI, KPOME JIBYX, MOXHO OTHECTH K MAaTPUYHBIM PEAKLUAM B
kietke. OnpeaenuTe ABa Mporecca, «BhINAIaoIuX» U3 00IIEro CIUCKA, U 3aIUIIUTE B OTBET
UGPBbI, O] KOTOPIMU OHU YKa3aHBI.
1) cuate3 PHK  2) 6uocunTes Oenka  3) xemocuHTe3  4) GoTONMU3 BOABI 5) pEIUIMKAITIIO
JTHK
B 3apanunsax Ne 11 — Nel6 ycraHOBUTE COOTBETCTBHE
111151 kaXka0i 0COOEHHOCTH AETIeHUs KJIETKH yCTaHOBUTE, XapaKTepHa oHa st MuTo3a (1) unu
Metio3a (2):
OCOBEHHOCTHU  TWUII JEJIEHUA
A) B pesynbTaTe 00pa3yroTcs 2 KIeTKH
b) B pe3ynbTare 00pa3zyroTcs 4 KIeTKU
B) nmodepHue KIE€TKH TaruIONIHbI
I') nodepHUE KIETKHU JUITIONUTHBI
J1) IpOUCXOAT KOHBIOTAIUS B IEPEKPECT XPOMOCOM
E) He npoucxoaut kpoccunrosep 1) Muro3
2) meiio3
12.YcraHoBUTE COOTBETCTBHE MEXKIY MPOLIECCAaMU, TPOUCXOIAIIMMU Ha PA3HbIX CTAIUSAX
KHU3HEHHOTO LIUKJIa KJIETKHU: K KaKJJOU TO3HUIIUH, TAHHOH B IIEPBOM CTOJIONE, ToaOepuTe
COOTBETCTBYIOLIYIO MTO3UIIMIO U3 BTOPOTO CTOJIOIA.
I[MPOLIECCHI CTAA1UA
A) UHTEHCUBHBI OOMEH BEIIECTB
b) cnupanu3zanus xpomocom
B) yaBoenue koianuecTBa OpraHoMJ10B
I') o6pazoBanue BepeTeHa AeNEHUS
J1) pactooXeHrne XpoMOCOM I10 3KBATOPY KIETKH
E) peruukanus JJHK 1) unrepdaza
2) MUTO3
13.YcTaHOBUTE COOTBETCTBHE MEKAY XapaKTEPUCTUKON raMeTOreHe3a U €ro BHJIOM.
XAPAKTEPUCTHUKA BUJ TAMETOI'EHE3A
A) obpasyercst oJiHa KpyIlHas M0JI0Basi KJIeTKa
b) oOpa3yroTcs HanpaBUTENbHbIE KIETKU
B) dbopmMupyercs MHOTO METIKUX raMeT
I') nuTaTenbHbIe BEIIECTBA 3aM1acatOTCsl B OJTHOM U3 YETHIPEX KIETOK
J1) 00pa3yroTcs MOABUKHBIE TaMETHI 1) OBOTeHE3
2) cniepmaroreHes
14.YcTaHoBUTE COOTBETCTBHE MEXAY ABYMSI OCHOBHBIMHU (pOpPMaMH Pa3MHOXKEHHS U UX
IpU3HAKAMHU.
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[MPU3HAKN ®OPMA PASMHOXEHUA

A) mpoucxoaut 60e3 o0pa3oBaHUs raMeT

b) ygacTByer nuib OAMH OpraHu3M

B) mpoucxoauT cnusiHue rarionaHbIX sIep

I') oOpa3yercst TOTOMCTBO HICHTUYHOE UCXOIHOM 0coOu

J1) y moToMcTBa MPOSBIIsETCS KOMOUHATUBHAS U3MEHYHBOCTD

E) nmpoucxomut ¢ o06pazoBaHHEM TaMeT 1) 6ecnonoe

2) mojoBoe

15.YcraHoBUTE COOTBETCTBHE MEXKIY MPOLIECCOM 0OOMEHA B KJIETKE U €r0 BUOM.
I[TPOLECC OBMEHA B KJIETKE BU/|

A) nepenuceiBanue napopmaryu ¢ JJHK na nPHK

b) nepenaua nndopmanuu o nepBUYHON CTPYKType MOJUNEHTUIHON LN U3 sapa K pudocome
B) paciieruienne riroKo3bl 10 TUPOBUHOTPAIHOM KUCIOTHI U CUHTE3 IByX MosieKya AT®
I') npucoenunenue k uPHK B pubocome TPHK ¢ amurOKHCIOTOM

J1) oKHCIIeHre THPOBHHOTPATHON KUCIIOTHI JI0 YTIEKUCIIOTO Ta3a U BOJBI, COIIPOBOXKIAEMOE
cuHTe30oM 36 moniekyn AT® 1) 6uocunTes OGenka

2) sHEepreTUYecKuii 0OMeH

15. YcraHoBuTE COOTBETCTBHE MEXKIAY OCOOCHHOCTSIMU CTPOCHHUS U CBOMCTB BEIIECTBA U
BEIIECTBOM, MMEIOIIUM 3TH OCOOCHHOCTH.

OCOBEHHOCTHU CTPOEHMS 1 CBOMCTB BEIIIECTBA  BEIIIECTBA

A) HENOJISIPHBI, HEPACTBOPUMEI B BOJIC

b) B cocTtaB BXOIUT OCTATOK TIUIEPUHA

B) MmoHOMepoM sIBISIETCS TIIHOKO3a

") MoHOMEPBI CBSI3aHBI IENTUIHON CBS3BIO

1) obnamaroT pepMeHTATUBHBIMU (DYHKIIUSIMU

E) BXoaAT B cOCTaB KJIETOUHBIX CTEHOK PACTUTEIbHBIX KIETOK 1) Oenku

2) yriaeBojipl

3) aunu eI

Yacts b

1. Kakue cpoiictBa IHK nmoarsep:x1aroT, 4To OHa SBISETCS HOCUTENEM FeHETUYECKON
nHpopmanun?

I'enetnueckuit koa (MPHK)

Yactp B

1.ITosicuenue.

1) He uMeroT KJI€TOYHOTO CTPOEHHSI.

2) BHyTpuKII€TOUHbIE Tapa3UThI, HE CIIOCOOHBI K OOMEHY BelecTB (POCTY, MUTAHUIO U T. ).
3) Umerot onny monekyny JJHK win PHK, 3akmtouennyto B 6e1K0oByI0 0007104UKy (Karcum).

2. 1) Tun u ¢a3za neneHus KIETKU: MUTO3; aHadaza.

2) O6ocHoBanue: MUTO3 — paBHOMEPHOE paclpe/ieeHue MEeX1y TOUEPHUMH KIETKaMHU
HACJIeICTBEHHOI'0 MaTepuaa, He IPOU30III0 KPOCCUHIOBEPA.

3) Hutu BepeTeHa COKpaIaloTCcs ¥ MPUBOIAT K pa3phiBy XpOMaTH]I B paiioHe IIeHTpoMephl. Bo
BpeMsl aHa]a3bl COCTABIAIONINE KaXKAYI0 XpPOMOCOMY XpOMaTH/IbI (MM CECTPUHCKUE XPOMOCOMBI)
Pa3bEAMHSIOTCS U PACXOAATCA K IPOTUBOIOJIOKHBIM ITOJIFOCAM KIIETKH.
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Bapuanr 2.

1. Bakyonu
2. 134

3. 145

4, 245

S. 156

6. 346

7. 123

8. 136

0. 25

10. 34

11. 122121
12. 121221
13. 11212
14, 112122
15. 11212
16. 332112

1.ITosicuenue.

1) KomnieMeHTapHOCTh ABYX LIETIEH.

2) CiocoOHOCTH K peIuIMKaIuu (CaMOyABOCHHUIO).
3) CriocoGHOCTD K TPaHCKPUIILIUH.

2. 1) muto3

2) metadaza — 3akaHuMBaeTCcsi GOPMUPOBAHKE BEPETEHA JICNICHUS: XPOMOCOMBI BHICTPAUBAIOTCS 110
9KBATOPY KJIETKH, 00pazyeTcs Merada3Has miacTUHKA

3. [To mpuH U Ty KOMILJIEMEHTapHOCTH onpe—ae v —eM nocienoBatenbHocTs HPHK (¢ JTHK) u
TPHK (c nPHK)

1) [TocnenoBarensHoCcTh HAa U-PHK: HAILIITHATYVYVY;

2) antuxononsl Ha T-PHK: I'VL, LHUT', YLA, AAA;

3) aMHMHOKHCIIOTHAsI TOCIIe0BaTeNbHOCTD: [ c-rn-cep-deH.

IIpome:xyrounasi arrecranus 10 kiaace.
IosicHuTe/IbHASA 3anMCKa
K MTOTOBOM KOHTPOJIbHOI padoTe mo Omonoruu
10 k1acc (6a30Bblil YpOBeHb)
KonTposbHas paboTa cocraBieHa B BHJE TECTOBBIX 3aJaHUM, COOTBETCTBYIOIIMX TEMaM,
n3ydaeMbIM B 10 kiacce:
- OMOJIOTHA KaK HayKa;
- CTPYKTYPHO-(YHKIIMOHAJIbHAs OpraHU3aIisi OPraHu3MOB;
- Pa3MHOYKEHUE U NHAUBUAYAIBHOE Pa3BUTHE OPraHU3MOB;
- HACJICACTBECHHOCTh U USMCHUYMBOCTb OPraHU3MOB.

B Tecrax mpencraBiieHsI pa3HOOOPA3HBIE 3aIaHUS 110 TEMaM:
Yacth A comepxut 15 3amaHuii ¢ BBIOOPOM OHOTO BEpHOTO OTBETa M3 YEThIpeX 0a30BOro
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ypoBHs cinoxHOocTH (1 3amanue-1 6am).

Yacts B conepxut3 3amanus ¢ BEIOOPOM HECKOJIBKHX BEPHBIX OTBETOB U HAa YCTAHOBJICHHE
COOTBETCTBHSI OMOJIOTMYECKHX OOBEKTOB, MPOIECCOB M SABICHUWA. DTH 3aJaHMs HOBBIIICHHOTO
ypoBHS ciiokHOCTH (1 3amanue-2 6amna).

B1-2 - ymenue npoBoguTh MHOXECTBEHHBIN BBIOOD;
B3 - ymenue ycraHaBiIMBaTh COOTBETCTBHE;
Yactp C copepxut oxno 3ananue (1 3aganue-2 6amia).
Ha BeImonHeHue Tecta peKoMeHAyeTcs BBLACIUTh 40 MUHYT.

Kpurepun oueHuBanus

«5» - 86% - 100% (23-19 GamioB)
«4» - 66% - 85% (18-15 GamioB)
«3» - 51% - 65% (14-12 GamwioB)
«2» - menee 50% (11 u meHee 0asIOB)
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IIpome:xkyTounas arrectanus no 6mosnornu 10 kiaacc (60a30Bblii ypoBeHb)

1 BapuanT

Al. Kakoii ypoBeHb OpraHM3alldH JKHBOTO CIIY)KHT OCHOBHBIM OOBEKTOM H3y4YCHHUS
LUTOJIOTUU?

1) KICTOYHBIM 3) OHOreOICHOTHYECKUI

2) TOMYJISIMOHHO-BHIOBOM 4) o6uocdepHslii

A2. Hewmenxue yuensie M. lnedinen u T. llIBanH, 0000IMB HIEH pa3HBIX YUYEHBIX,

chopMynHpoBaIU
1) 3aKOH 3apOIBIIIEBOTO CXO/ICTBA 3) KJIETOYHYIO TEOPHUIO
2)XpOMOCOMHYIO TEOPUIO 4) 3aKOH TOMOJIOTUYECKUX PSJIOB
HACJIEICTBEHHOCTH
A3. MoHomepamu OejTka sSBIISIOTCS
1) aMMHOKHUCIOTHI 3) )KUpHBIE KUCTOTHI
2) MOHOCaxapHIbl 4) HyKJICOTUABI

Ad. ®aza ACJICHUA KICTKHU, B KOTOpOﬁ XpoOMaTubl pacxoasaTCAa K IIOJrCaM

1) meragaza 3) anacdaza

2) npodaza 4) renodaza

AS. Opranu3mel, KIETKH KOTOPBIX HE UIMEIOT 000COOJICHHOTO SApa, - 3TO
1) Bupycsl 3) 2yKapuoThI

2) TPOKAPHOTHI 4) pacteHus

A6. Ckombko  XpoMocoM OyIeT conepKaTrbCs B KJIETKaX KOXKM YETBEPTOro IOKOJIEHHMS
00e3bsH, €CIIM y caMIla B 9TUX KJIETKax 48 XpOMOCOM:

1) 44 3) 48
2) 96 4) 24
A7. HocutensaMmu HacieqCTBEHHON WH(OPMAITUH B KJIETKE SBISIOTCS
1)xsoporuiacTbl
2) XpoMocoM 3) 4)pubocombl
MUTOXOHJIPUU

AS8. 3apaxenue Bupycom CIIM1/]a MoxxeT mpOUCXOAUTH TIPH:

1) ucronp30BaHUM OBl OOIBHOTO

2) HaXOXXJEHUH C OOJIBHBIM B OJJHOM IIOMEIICHUH

3) HCTIONIB30BaHUH IIITPUILIA, KOTOPHIM MOJIB30BAJICS OOIBHOM

4) ncnonap30BaHUU IJIOXO BBIMBITON MOCY/IbI, KOTOPOI MOJIb30BAJICS OONIBHOMN

A9. I'pulbI OTIIMYAIOTCS OT PACTEHHM, TEM, YTO OHU
1) pacTyT B Te4eHUU BCEM KU3HU

2) HEe UMEIOT MUTOXOHJPUH B KJIETKaX

3) o crocoOy mUTaHUs TeTepOTPOGHBIE OPraHU3MBI
4) y4acTBYIOT B KPYTOBOPOTE BEIIIECTB B IPUPOJIC.

A10. Ykaxxurte Npu3HaK, XapaKTEPHBII TOIBKO JUIS IAPCTBA PACTEHUI
1) uMEIT KJIIETOYHOE CTPOCHHE
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2) NpIIIaT, MTATAIOTCS, PACTyT, PA3MHOKAIOTCS
3) UMEIOT (POTOCUHTE3UPYIONIYIO TKaHb
4) NUTAOTCS TOTOBBIMU OPraHUYECKUMHU BEIIECTBAMU

All. OcHoBHas (hyHKIIMS MUTOXOHAPHIA:
1) penymukarms JTHK, 3) cunare3 AT,
2) OouocuHTe3 OerKa, 4) CHHTE3 yIJICBOJIOB

Al2. B mporiecce 3HEpreTH4eckoro 0OMeHa B KJIETKE HJIET

1) oOpa3oBaHKe OpraHM4YEeCKHX BEIIECTB

2) pacxonoBanue ATO

3) cUHTE3 HEOPTaHUYECKUX BEIECTB

4) pacuieruieHre OpraHMuYeCKUX BEIIECTB

A13. X0poriacTsl B paCTUTEIILHON KIIETKE

1) BBITIOJIHSIOT 3aIIUTHYIO (DYHKIIMIO

2) OCYUIECTBIISIIOT CBSI3b MEXK/y YaCTSIMH KJIETKH

3) obecrnieunBarOT HAKOTIEHHUE BOJIBI

4) OCYUIECTBIISIIOT CUHTE3 OPraHUYECKUX BEUIECTB U3 HEOPraHMUECKUX

A14. Ilepssiii 3axoH [. Menens Ha3pIBaeTCs 3aKOHOM

1) pacuiennienus 3) CLemIEHHOTO HACIEeIOBAHUS
2) equHOOOpa3us 4) HE3aBHUCUMOTO HACIICAOBAHUS

A1S. nauBunyaibHOE pa3BUTHE OPraHU3MOB HAYMHAETCS MIPU I10JIOBOM Pa3MHOXKEHHH C:
1) oTzeneHns 4acTH KJIETOK OpraHnu3Ma, ux JajlbHEeHIero pocra U pa3BUTHs
2) MoMeHTa 00pa30BaHMsI IOYKH Ha TeJIe POAUTEIBCKOI0 OPraHu3Ma
3) MoMeHTa 00pa3oBaHUs CIIOPHI U €€ MpopacTaHus
4) MmoMeHTa 00pa30BaHMs 3UTOTHI U 10 CMEPTH

B 3apanuu B1 u B2  ewidepume 3 eepuvix omeema u3z 6 u 3anuumiume npaguibHuvle
omeembwl

B1. Kakue cTpyKTYypbl XapaKTepHbI TOJIbKO PACTUTEJIbHOM KJeTKe?

1) kmeTouyHas CTEHKa U3 XUTHHA 4) BaKyOJH C KJIIETOYHBIM COKOM
2) KJIETOYHAsI CTEHKA U3 1EJUTFOJIO3bI 5) MUTOXOHIpUU
3) sHAOIUIa3MaTHYeCKas CeTh 6) JTEUKOIUIACTHI U XJIOPOTLIACTHI

B2Kakmue o0uue cBoiCTBa XapaKTepPHBbI AJIs1 MUTOXOHAPHUH U muiacTua’?

1) HE JICJIATCS B TEUCHUE KUZHU 4) cozepkar hepMeHTHI
KIIETKH 5) UMEIOT ABOMHYI0 MeMOpaHy

2) UMEIOT COOCTBEHHBIH 6) y4acTBYIOT B cuHTe3e ATD
TeHETUYECKUI MaTepua

3) SIBJISIFOTCST OTHOMEMOpaHHBIMU

B3.YcranoBuTe COOTBETCTBHE MEHAKAY OCOOCHHOCTSIMHM M BUJAMH PAa3MHOKEHUSI

OCOBEHHOCTH PASMHOXEHUA BUJIbI PASMHOXEHUA

A) Y motomMcTBa OJTUH POAUTEIb \ 1) Becnonoe pa3mHokeHne
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b) [ToToMcTBO reHeTHYECKH YHUKAIBHO 2) IlonoBoe pa3MHOXKEHHE

B) PenponykTuBHbIE KIIETKH 00pa3yroTCs
B pe3yJIbTare Meio3a

I') [ToToMcTBO pa3BUBaETCS U3
COMAaTHYECKHUX KIIETOK

J1) TIoToMCTBO MOXKET pa3BUBAThCS U3
HEOIUIOOTBOPEHHBIX FaMET

E) OcHOBHOM MeXaHU3M JIeJICHUS KICTKH
- MEW03

C1. VYkaxure Bropyto uens JHK, kommnementapuyto nepsoit: ATT-I'HI-TTI-AT'T-LLA u
yKa3arb % COCTaB Ka)XJ10ro HyKJIeoTH1a B aByxuenodeunoi JJHK

IIpome:kyTounas arrectanus no 6uosornu 10 kiaace (0a30Bblii ypOBeHb)
Bapuanr 2

Al. Ctpoenue u GyHKIIUU OPTaHOMI0B KIETKU U3y4YaeT HayKa:

1) reneruka, 3) cenekuus,

2) ILUTOJIOTHS, 4) cucremaTHKa

A2. YKa)xuTe OIHO U3 NOJOXKEHUH KIIETOYHON TEOPUU

1) comaTrueckue KJIETKH COoAepKaT TUILIIOUTHBIA HAabOp XpoMOCOM

2) raMeThl COCTOSIT U3 OTHOM KJIETKH

3) KJIeTKa MPOKapUoT colepkUT KombieByro JJHK

4) kyeTka - HauMeHbIIasi €IUHULA CTPOCHUS U KU3HEAEITEIbHOCTH OpraHu3MOB

A3. O6MeH BelecTB MEXAy KIETKOU M OKpY>Karollel Cpeoi peryaupyercs:
1 )mna3maTudeckoi MeMOpaHo, 3)sepHoi 000JI0UKO,
2) SHIOTUTa3MaTHYECKOH CEThIO, 4) U TOIIa3MOM.

Ad4. 3HavyeHHE MHUTO3a COCTOUT B YBEJIMUECHUU YUCITA

1) XpOMOCOM B MOJIOBBIX KJIETKAaX

2) monekyn JIHK B mouepHux Kierkax

3) XpOMOCOM B COMaTHYECKUX KJIETKaX

4) KJIeTOK ¢ HAbOPOM XPOMOCOM, PABHBIM MAaTEPUHCKO KIICTKE

AS. Kakue ¢popMbl )KU3HU 3aHUMAIOT IIPOMEKYTOUHOE MOJIOKEHUE MEX/Ty TETaMu KUBOM 1

HEXUBOW MPUPOJIBI?

1) Bupychl 3) nuIIaiHUKA

2) GakTepuu 4) TpulsI

A6. Bropoti 3axkoH I'. Mennens Ha3pIBaeTCsa 3aKOHOM

1) pacmeruienus 3) clIeTJIEHHOTO HACJIeIOBaHUS
2) equHOOOpa3us 4) He3aBUCUMOTO HACIIEAOBAHUS
A7.Y nereii pa3BUBAETCA PAXUT MPU HEOCTATKE:

1) maprania u xenesa 3) MeaM U IUHKA

2) xanbims u hochopa 4) cepbl U a30Ta

AS8. IlosBrenue Yy NOTOMKOB ITPHU3HAKOB, OTJIMYHBIX OT POAUTCIILCKUX, ITPOUCXOAUT B PC3YJILTATC!
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1) OGecronoro pa3MHOKCHHUS 3) mouKoBaHMS

2) mapTeHOoreHesa 4) TOJIOBOTO Pa3MHOMKEHHUSI
A9. O6onoyka rpuOHOM KJIETKH, B OTIMYUE OT PACTUTEIILHON, COCTOUT U3

1) kneryaTKu 3) COKpaTUTEIbHBIX OCIKOB
2) XUTHHOIIOJAOOHOTO BEIIECTBA 4) JUOUI0B.

A10. Yem oTnmyaeTcsa pacTUTENIbHAs KJIETKA OT )KUBOTHOM KJIETKU?

1) kommuiexkcoMm [ombmxu 3) MUTOXOHAPUSIMHU

2) BaKyOJISIMU C KJIETOYHBIM COKOM 4) sHAOIIIa3MaTUYECKON CEThIO

All. PHK B knerke y4acTBYIOT B

1) perymsiiiuu oOMeHa BEIeCTB

2) oOpa3oBaHUHU YTIICBOAOB

3) XpaHEeHUH HACJIEACTBEHHOW MH(OpMAIHH

4) 6uocunTese Oenka

A12. ABTOTpO(HBIC OPraHU3MbI B KAYECTBE UCTOUHUKA YIIIEPO/Ia UCIIOIB3YIOT
1) mroko3y 3) muuepuH

2) Kpaxmai 4) yIIIeKHCIBIi ra3

A13. Yemy cootBercTBYeT HHbopMalus ogHoro tpuruiera JJTHK?

1) 6enky 3) HyKJIEOTHAY
2) reny 4) aMUHOKUCIIOTE

A14. B ocHoBe 00pa3oBaHMs IByX XpOMAaTH/ B OJTHOM XpOMOCOME JIEXKHUT MPOLIECC
1) cOopkm Genka 3) TpaHcaAIUs
2) cunre3 PHK 4) camoynsoenue JJHK

B 3a0anuax B1 u B2 evioepume 3 sepuvix omeema u3 6 u 3anuuiume npaguibHovle 0meentvl

B1. KakoBbI cTpoeHne B (PYHKIIMM COMATHYECKHX KJIETOK )KMBOTHBIX?
1) umeet nBOIHOI HAOOP XPOMOCOM

2) He UMeeT KJIETOUHOTIO si/ipa

3) ipu AeneHun 00pa3yroT KIETKH, HACHTHYHbIE MAaTEPUHCKON

4) yyacTBYIOT B IIOJIOBOM Pa3MHOKEHUH OPTaHU3MOB

5) nensiTcs MUTO30M

6) GopMupYIOTCS B OpraHu3Me IMyTeM Meio3a

B2 Bei0epure npu3Haku moJekyasl JTHK:
1) omHoOIETIOUCYHAS MOJICKYIIa

2) nykneotuasl AYLT

3) mykneotuasl ATTL]

4) yrneBoa- pubo3a

5) yrieBon- 1e30Kcuprud03a

6) crocoOHa K peayIuIMKanuu
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IIpomeskyToUHAas1 aTTecTALMS 110 OMOJTOTHHU

1 Bapuant
WNHcTpyKims Juist yyamxcs.

Tect cocTout u3 yacrter A, B, C. Ha
BBITIOJIHEHUE OTBOAUTCA 45 MUHYT. 3aaHus
PEKOMEHTyEeTCS BBINIOJIHATD 110 MOPSIIKY, HE
MPOITyCcKasi HU OJTHOTO, JaKe CaMOro JIETKOTO.
Ecnu 3amanue He yiaercs BBITIOJIHUTD CpPasy,
nepenauTe K cienyromemy. Eciu octanercs
BpeMsi, BEpHUTECH K MPOIMYIICHHBIM
3aJJaHUSAM.

Yacts A.

K xaxaomy 3amanuro 4actu A JaHbl
HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO
OJIMH BepHbIN. BriGepure BepHbIH, 110
BAalllEMy MHEHHUIO, OTBET, 3aMMILIUTE €r0 B
OJIaHKE OTBETOB.

1.DOnemeHTapHON eUHUIIEH YBOIIOIIMOHHOTO
mpolecca sIBJIsIeTCs:

a. Oco0b

0. Bun

B. IlogBun

r. Honynsauus
2.OCHOBOMOJIOKHUKOM HayKH CUCTEMATUKHU
SABJIAETCS:

a.Y.lapsun

6. XK.b.JIamapk

B. K.JIunnei

r. M.JIomonocos
3.IIpumepom nelicTBUs ABMXKYLIEH GOpMBI
€CTECTBEHHOTO 0TOOpa SIBIISETCS:

a. McuezHoBenue Oenbix 0aboyek B
WHYCTPHAIBHBIX palioHaX

6. CX0JICTBO B CTPOCHHH TJjia3a
MJIEKOMTUTAIOIINX

B. BeiBeieHHEe HOBOTO copTa
MIIEHUIbI B HOBBIX YCJIOBHUSAX.

r. ['ubens IIMHHOKPBUIBIX U
KOPOTKOKPBUIBIX NTHI] BO BpeMsi Oypb
4.0co0u aBYyX MOMYJISIIIAN OJTHOTO BUIA:

a. MoryT ckpemmBaThCs U JaBaTh
IJI0JJOBUTOE TIOTOMCTBO
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6. MoryT ckpemmBarbcsi, HO
IUIOZIOBUTOTO IOTOMCTBA HE JAAIOT

B. He MoryT ckpemmuBarbscs

r. MoryT ckpeuiBaThCsi ¢ 0CO0IMU
JPYTHX BUIOB
5.IIpumepoM NOKPOBUTEIHCTBEHHON OKPACKHU
SIBJISICTCSI:

a. CxozactBo OpM U OKpaCKH Teja ¢
OKPY’KaIOIIUMH MpeIMETaMU

0. [lonpaxxanue MmeHee 3aUIEHHOTO
BHJIa O0JIee 3aNUIIICHHOMY

B. UeperoBaHNE CBETIBIX U TEMHBIX
I10JIOC Ha Telle

r. Okpacka ocbl
6.ApoMOp(0O30M MOKHO CUUTATH CICAYIONTUE
«TpUOOPETEHUSD:

a. YTpaTa mepCcTHOTO MOKpoBa
CIIOHAMU

0. [losBiieHME sIUIT Y
MPECMBIKAIOIIUXCS U UX Pa3BUTHE HA CyIIE

B. Y JUIMHEHUE KOHEYHOCTEH JIOIIAaN

r. [IoKpOBUTENTBCTBEHHYIO OKPACKY
7.Cytb runote3bl A.W. Onapuna
3aKJIF0YAeTCs:

a. B mpu3HaHum aOMOTEHHOTO CHHTE3a
OpPTaHUYECKUX COSAMHEHUN

0. B oTpunianum abMoreHHoro cuHTE3a
OpraHUYECKUX COECIMHEHUI

B. B yTBepxkaeHuu, 4To Xu3Hb ObliIa
IIPUBHECEHA U3BHE

r. B yTBepKIeHUM, YTO )KU3HB
CyILIECTBOBAJIa BEUHO
8.Baxkneimmm coObITHEM apxes CleayeT
CUUTATh:

a. Haxoruienne B atmocdepe
KHCIIOpOJa

0. [losiBNieHne KoalepBaToB

B. OOpazoBaHue nepBhIX
OPraHUYEeCKUX COCTUHEHUHN

r BBIX0o/1 ’KMBOTHBIX Ha CYIIY
9.HeoO0X0IMMBIM yCIIOBUEM JIJIs )KU3HU
pacTeHuii Ha cyIie ObLIO:

a. Hannuue kucnopona B atmocepe

6. Hanmnuue mouBsr

B. Hammume xnopodumna



r. Hannuue «030HOBOTO 3KpaHa
10.01H0# U3 IpUYKH, 110 KOTOPOH ceryac He
BO3HUKAIOT HOBBIE BH/IbI YEJIOBEKA SBIISETCS:

a. OTcyTCcTBHE pENpOAYKTUBHON
M3OJISIUH MEXAY pacaMu

0. CX0/1CTBO T€HOTUIIOB BCEX JIFOAEH

B. [IpuHaie:)KHOCTD pac K pa3HbIM
BUJIAM

. YBeIu4eHue CKOpOCTH
nepeABUKEHUS
11.01 cobuparenbcTBa CheJOOHBIX pACTEHUN
K MX BBIpAIIMBAHUIO YEJIOBEK Nepeles Ha
CTaJluu:

a. YemoBeka yMenoro

0. [IutexanTpoma

B. Heanaepranbua

r. KpoManboH1a
12.YenoBek nosiBUiICS Ha 3eMiie:

a. B apxeiickyto spy

6. B nmaneo3oiickyro 3py

B. B Me3030iickyto

r. B KaliHO30MCKYIO
13.0Opranu3msl, Kak NpaBUIIO
IIPUCIIOCA0INBAIOTCA:

a. K Heckonpkum, Hanbosee BaKHbIM
9KOJIOTMUECKUM (paKTOpam

6. K ognomy, Haubonee
CYILIECTBEHHOMY (haKTOpy

B. Ko Bcemy komrekcy
AKOJIOTMUECKUX (PaKTOPOB

r. BepHbI Bce 0TBETHI
14.ITpyunHOM OrPOMHOIO YBEITUUYECHHUS
YHCIIEHHOCTH KPOJIMKOB B ABCTPaJINH CTAJO:

a. M300unue numm

6. OTcyTCTBHE BparoB

B. Co3HaTeNbHBIN OTOOP KPOJIUKOB
YEJIOBEKOM

r. braronpusiTHbie KITUMaTHYECKHE
yCIOBUS
15.2Heprus CoJIHIIA UCTIOTB3YETCS:

a. Tonpko mpoayueHTaMu

6. TonbKo penylieHTaMu U
KOHCYMEHTaMU

B. Bcemu yuacTHukamu OMOIIEHO3a,
KpOME PeIyLEHTOB

r. Bcemu yyactHukamMu OnorieHo3a

16.Hannydmumm crnocoOoM ydacTus
OTJICIBHOTO YEJIOBEKA B COXPAHECHUH
Oouocdepsl ABIACTCS:

a. OTKa3 oT 37161 Ha aBTOMOOMIIE

0. YuacTtue B pa3paboTKe 3aKOHOB I10
OXpaHe MPUPOIBI

B. CokpaieHue notpebaeHus MICHOU
020007

r. OTka3 ot OpakoHbEpCTBA
17.BpIOpaTh MpaBUIIBHO COCTABICHHYIO
MUIIEBYIO LIETb:

a. KiteBep----sctped----mmenp----
MBI

6. KneBep---1mmmenp-----MplIIb-----
scTped

B. llImMenb---Mbliiib----sICTpeO----
KJIEBEP

r. SlcTped----MbllIb----1IIMeITb---
KJIEBEP

YacrsB.

B.1.I1pu BeINMOSHEHUH TAHHOTO 33/IaHUS
BBIOCPUTE U3 TPEIJIOKCHHBIX HIDKE
BAPUAHTOB IIPABUJIbHBIE OTBETHI.
[IpaBusbHbBIC OTBETHI 3AIIUIINTE YEPE3
3aIATYI0 HAIIpOTUB HOMEPA BOMPOCA.

Br16paTh 0cHOBHBIE (haKTOPBI CPEbI, OT
KOTOPOI 3aBHCUT MPOLIBETaHHE OPraHU3MOB B
OKeEaHe:

a. JIOCTyITHOCTb BOJIbI

0. KosmuectBO 0CcankoB

B. [Ipo3padyHocTh cpesbl

r. pH cpensl

1. ConeHoctb cpefbl

e. CKopoCTh HCTIapeHUsI BOJbI

x. KoHnenrpauus B cpenie
YTJIEKUCIIOro ra3a

B.2.Ilpu BbINOTHEHUM 3a/1aHUSI YCTAHOBUTE
COOTBETCTBHUE IMPUMEPOB MPUCTIOCOOTICHUH C
ux xapakrepoMm. O0beIMHNUTE UX TPABUIBHO
B Ta0NHUILy:



a. Oxpacka mepctu 6eoro MeBes

0. Okpacka xupada

B. OKpacka mmesns

r. @opma Tena najaovYHUKa

1. Okpacka 00Kbeil KOPOBKH

e. UepHble U OpaHKEBbIC IIATHA
T'YCEHUI]

x. CTpoeHHe LIBETKA OPXUAEH

3. BHemHee cX0JCTBO HEKOTOPBIX
MyX C 0OCaMu

2. nosiBIIeHHE TeorpaduyecKoi mperpabl
MEXTy MOIYJISALUIMHI

3. ecTeCTBEHHBINH OTOOP 0CcO0OEH ¢
MPUCIIOCOOUTENILHBIMU K IaHHBIM YCIIOBUSIM
IpU3HAKaMHU.

4. nosiBneHne ocodel ¢ HOBBIMU MPU3HAKAMHU
B U30JIUPOBAHHOM MOIYJISAIIUN

Yacrb.
[ToxkpoBurenscT Mumukpust | YrpoxalaniasoRpa¢iapasBepHyThIi 0TBET Ha
BEHHAas Mackupos BOIIPOC.
OKpacka Ka
[ToueMy cHMKEHUE YUCIEHHOCTH BUAA| MOXKET

B.3.0Omnpexnenure mnocienoBaTeabHOCTh
MIPOIIECCOB, XapaKTEPHBIX TSI
reorpaguueckoro BUA000pa3oBaHusl.

1. hbopmupoBaHUE TOMYJISIMHA C HOBBIM
reHO(pOHIOM

2 BapuanTUHCTPYKIMS [J1s1 ydamuxcs

Tect coctout u3 yacreni A, B, C. Ha
BBHITIOJTHEHUE OTBOAUTCSA 45 MUHYT. 3agaHus
peKOMeHﬂyeTCﬂ BBITIOJIHATH 110 HOprILKy,He
MPOITyCKasi HU OJHOTO, Aa)Ke CaMoro JEeTKOro.
Ecnu 3amanue He yaaercs BBITIOIHUTH Cpasy,
nepeiauTe K cienyromemy. Eciu octaercs
BpEMsl, BEpHUTECH K IPOIYIIEHHBIM
3aJaHHUSM.

Yacte A.
K kaxxnomy 3amaHuto 4actu A 1aHbl
HECKOJIBKO OTBETOB, U3 KOTOPBIX TOJIBKO
OJIMH BepHbIN. BriGepuTe BepHbIH, 110
BallleMy MHEHUIO, OTBET, 3aIIUIINTE €r0 B
OJIaHKE OTBETOB.

1.MaTepuanom 11si 3BOTIOLIMOHHBIX
MIPOLIECCOB CITY>KHT:

a. 'emeTnueckoe pazHoobpasue
OIS

0. Bug

CTaTh IPUYMHOU ero BeiMupanusd. [Ipusectu
HE MEHee TPeX IIPUYMH.

B. braronpusrHsie mpu3Haku

r. becnosie3nbie WM BpeHbIe TPU3HAKU
2.CKONbKO BUJIOB paCTEHUI NPEACTABIEHO B
JTAaHHOM CIUCKe: (0yBaHUHK
JIEKapCTBEHHBIN, KIIEBEP, MOIOPOKHUK
CpenHuil, MsTa KiyOHEHOCHas):

a. 1l

0.2

B. 3

r.4

3.EcTecTBeHHBIN 0TOOp COXpaHseT NPU3HAKU
OpraHU3MOB:

a. ITone3Hsle A1 denoBeKa

0. Bpennsle ans yenoBeka

B. Bpenusbie miis Buga

r. [lone3nsle n HEHUTpanbHbIE U1 BUAA
4.OCHOBHOW MPUYUHOM JJIs1 BBIJCIICHUS
TPYIIbI 0COOEH B MOMYIISIUIO SBISETCS:

a. BHenmHee otnuuue rpynm ApyT OT Apyra
0. BHyTpeHHHe OTIUYHsI TPy APYT OT ApyTra
B. MBomsnms rpynm apyr ot npyra

r. Bce nepeuncneHHble BbIlIE€ MTPUYUHBI



5.Iloapakanue MeHee 3alUIIEHHOr0 BUIa
0oJee 3aMUIICHHOMY Ha3bIBAgTC:

a. MackupoBka

0. Mumukpus

B. [IOKpOBUTENBCTBEHHON OKPACKOH

r. [Ipegynpexnaromend OKpackou
6.Pa3Hble BUbI JAPBUHOBCKUX BBIOPKOB
BO3HUKJIU MIyTEM:

a. Apomopdo3sa

0. [lerenepauuu

B. Unnoananranuu

r. Kararenesa
7.00HUM U3 BAXXHEHUIIINX ITAIIOB
BO3HUKHOBEHHMS )KU3HU MOKHO CUUTATh:

a. [TosBneHne aMMHOKUCIIOT

0. [losiBieHue yriaeBo10B

B. [losiBieHrE HYKJIEMHOBBIX KUCIOT

r. IlosgBienne TUIINIOB
8.0Opa, B TeueHue KOTOPO BO3HUKIIA KU3Hb,
Ha3bIBACTCS:

a. Panauit nporepo3on

0. Apxeit

B. [Taseo3oit

r. Me3o3zon
9.Me3030HCKYI0 3py COCTABIISIFOT MIEPUOJIBI:

a. JleBoH, cuityp, KeMOpwHii

6. Tpuac, ropa, men

B. [lasieoreH, HeoreH, aHTPONOTeH

r. JIeBOH, HEOT€H, MeT
10.01HUM U3 TPU3HAKOB, JOKA3BIBAIOIINX
(akT CylIeCTBOBAHHS IBOITIOIMOHHBIX
MPOIIECCOB B UEJIOBEYECKOM OOIIECTBE
SIBJISIETCSL:

a. YacTele HACIIEICTBEHHBIE
3a00JeBaHus y “MallbIX ‘‘HapoOJIOB

0. Poxxnenue mynatoB

B. I3MeHeHus B IEKCHKE, pa3BUTHE
HayKH, KYJbTYpPbI

r. Bce nepeuncneHHbIe BbIIIe
MIPU3HAKU
11.ITepexoJ1 OT 4eNOBEKOOOPA3HBIX 00€3bsIH K
YEJIOBEKY COBEPIITUIICS MMyTEM:

a. Apomopdo30B

0. Unuoananranuun

B. Jlerenepanuu

r. Kararenesa
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12.0OcHOBHOM TpUYUHON (HOPMHUPOBAHUS
Pa3HbBIX pac CTajlH:

a. ['eneTnueckas n30yA1Us

0. DKosornyeckas u30JIsAIusI

B. ['eorpaduueckas uzonsus

r. PenpoaykTuBHast U301
13.0OrpannuuBaronuM (HakTOpoOM MOKHO
CUUTATh:

a. ®akrtop, 60JIbIIIE BCETO
OTKJIOHSFOUIUICS OT ONTHUMAJIbHbBIX 3HAYCHHI

0. ®akTop, HanboJIee MPUOTUKECHHBIH
10 3HAYEHUIO K ONITUMAIIbHOMY

B. ®aKkTOp, HE BBIXOSIIHNHI 32
MpeIeIbl ONTUMAJIBHOTO

r. @akTop, MEHee BCEro
OTKJIOHSIFOUTUICS OT ONITUMYyMa
14.01HUM 13 BaXXHEHIINX PE3YIbTATOB
B3aMMOOTHOIICHUH MEXITy OpraHu3MamMu
SIBJISIETCSL:

a. Perynsuus 4uCII€HHOCTH
OpraHHU3MOB

0. OBOJIIOLMOHHBIN POrpecc BUJOB

B. BO3HHKHOBEHHE T€HETUYECKOTO
pa3HO00pa3usi OpraHu3MOB

r. Her BepHoro oreera
15.Arpocuctema cxo/Ha ¢ SKOCUCTEMOM B
TOM, YTO B HEHl TaKkxKe:

a. OTCYTCTBYIOT LI€TIH TTUTAHUS

6. [IpoucxoauT KpyroBopoT BEIIECTB

B. BosbImyto pons urpaer yenoBek

r. Her opranusmoB-paspymurencit
16.Ha kaxkioM mociieIytoiieM ypoBHe
MUIIEBOM 1IENU yTPAUYNBACTCS:

a. 1% snepruu

6. 10% suepruu

B. 30% »sHeprumn

r. 50% sHeprun
17.CuuTatot, 4yTo “ HapHUKOBBIN YPPEKT”
00yCIIOBJIEH yBEIMUEHUEM B aTMOChepe:

a. CepoBosioposa

0. Yriekucioro rasa

B. /lnokcupaa cepsl

r. O30Ha

Yactob B.



B.1. [Ipu BbINOHEHUHU JAHHOTO 3aaHUS
Bbl0epHUTe U3 NMPeJI0KEHHBIX HUKE
BAPHAHTOB NPaBHJIbHbIE OTBETHI.
IIpaBuibHBIE OTBETHI 3aNIMILINTE Yepe3
3ansTyI0 HAPOTUB HOMEpa BoIpoca.

BriOpatb nmpu3HaKH, XapaKTepHbIE
TOJIBKO JIJISL arpoIIeH03a:

a. EnNMHCTBEHHBIM HCTOYHUKOM
SHEPIHUH SIBIISIETCS COJIHLIE

6. Bce xumuueckue 3IeMeHThI
BO3BpAIIAIOTCS B I0YBY

B. [lornomennas sneprus
pacceuBaeTcs B BUJIE TeIlIa

r. YacTe sHEPruM U BELLECTB
U3BJIEKAIOTCS U3 KPYTOBOPOTA YEIOBEKOM

1. JIENCTBYET TOJIBKO €CTECTBEHHBIN
oTbop

e. JIeHCTBYIOT €CTECTBEHHBIN U
UCKYCCTBEHHBIN OTOOPBI

k. Mlcrionb3yroTcst TONOHUTEIbHBIE
UCTOYHUKHU YHEPTUU

3. JleiicTBrE MpUPOJHBIX (PAaKTOPOB HE
KOHTPOJIUPYETCS

u. ['MOHeT npu OTCYTCTBUU KOHTPOJIS
CO CTOPOHBI YEJIOBEKa

K. 'ubHeT npu HepasyMHOM
BMeENIaTEIbCTBE YeJI0BeKa
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B.2.Pacnpenesure nepevyucieHHbIe HUXKE
(¢axTopsl HA a0MOTHYECKHE U
ouoruveckue. O0beIUHUTE UX NPABUJIBHO
B TA0/IHILy:

a. XUMHUYECKUHN COCTAB BOJEI

0. PazHooOpasue rmiaHKToHa

B. Binaxxnocts, t° mouBbl

r. Hannuue kimyOeHbKOBBIX OakTepuit
Ha KOPHSX 0000BBIX

1. CKOpOCTh TeUeHUS BOJIbI

€. 3aCOJIEHHOCTh ITOYBbI

K. PasHOOOpa3ue pacTeHuit

3. XMMHYECKHI COCTaB BO3AyXa

u. Hanuune B Bo3yxe GakTepuii

Abunotnyeckue  QaxTopsl buotnueckue

(bakTopbl

B.3.YcranoBuTe noc/jie10BaTe/IbHOCTD
MOSIBJICHUS ITPYII XOPAOBBIX ’KUBOTHBIX B
npouecce BOJTIOLUH.

A. xucrenepsie peiObl; Bb. mpecMbIkaromuecs;
B. Crerouedansr; I'. becuepennsie
XopaoBbie; JI. NTUIBI U MIIEKOITATAOIIHE.

Yacrs C.

JaTh MOJIHBIH Pa3BEePHYTHINH OTBET HA
BOIIPOC.

[ToueMy MPOKOIMCTBEHHBIH JIEC CUUTAIOT
0oJee yCTOWYMBOI IKOCUCTEMOM, YeM




pasHoTpaBHbIi ayr? [IpuBeauTe He MeHee
JI0Ka3aTeNbCTB.

Tpex

OTBeTBI K HTOT0OBOI KOHTPOJILHOI padoTe mo Ouosornu B 11

BPCAHBIC PCUCCCUBHBIC MyTallU IIPOABJIAKOTCA B TOMO3UT'OTHOM

COCTOSIHUH;
3) UeM HMKE YHCIEHHOCTb, TEM BBIIIIE BEPOSITHOCTh

KJiacce CMEPTHOCTH OT CIIy4aifHOrO (hakTopa.
Bapuanr 2.
Bapuant 1 Ne Bompoca 112 |3 |45 6 (7 |8 |9 |10 |1 1 15
1 4
Ne Bompoca 1 12 |3 5 [6 |7 |8 |9 [10]11 |12 piersid |15 (1@ | 17| |[r |B |6 B |B |0 |06 |a |0 al 6
OTBETHI r |6 |a |a |B |6 |a |a |6 |a |r |r |B |6 |r |0 |0
YacreB.
YacreB.
B1:T,E X, U
B1:B, I, /], XK
B 2: B3- 41325
B2:
IToxpoBuTenbCcTBEHH | MackupoBka Mumukpus VYrpoAeHonasieERAe buornueckue
asioKpacka Ka | (hakTopsl (bakTopsl
a, 0 r X, 3 B,d,€a,B,1,¢:3 0, T, XK, U
B.3.-2431
YacreC.
Yacts C

1) YMeHbIIaeTcss BEpOSATHOCTh BCTPEUU Pa3HOMOJIBIX 0CO0eH
B I[IEPUOJ Pa3MHOKECHHUS;

2) Bo3HHKaeT HexXeNnaTeIbHOE OJIU3KOPOJACTBEHHOE
CKpEIlIMBaHNE, YTO CHMKAET KU3HECTIOCOOHOCTh 0CO0€eil, Tak Kak
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1. B mimpokoJMcTBEHHOM Jiecy OoJbIliee pa3HOOOpa3ne
BUJIOB, YEM Ha JIYTY;

2. MHorospycHOCTB ¥ 0OJIBIIIOE a3HOOOpa3ne
HKOJIOTUYECKUX HUIIL;

3. Pa3BerBneHHBIE ceTH MUTaHUS 00ECTIEUUBAIOT OoJiee
MIOJTHBIN KPYTOBOPOT BEILIECTB.




HacnencrBennast ”3BMEHYHMBOCTh CO31A€T EHETHECKYIO JlepEBbEB, TUTAETCA KPYIHBIMU Ha-
HEOJIHOPOJAHOCTh BHYTPH BHJIA,A€HCTBUE MYTALIUN U TIOJIOBOTO CEKOMBIMIA ¥ MX JIIHHKAMI
npoiiecca HeHanpaieHHO. T.e. HacneACTBEHHAs U3MEHYMBOCTh
JIMIIb TOCTABISET MaTepUall Ijist 0T00Pa. DBOJIIOLHUS JKe-TIPOLECC Bornbiast cuauia oburaetr Ha Beeil reppuropun EBporsr,
HAIPABIICHHBII1, CBA3aHHbIH ¢ BBIPAGOTKOM IPHCIOCOGICHHIH 110 ['eorpaduuecknii bmamxnero Bocroka, LlentpansHoii u CeBepHoii A3um, B
Mepe POTrPECCUBHOrO YCIOKHEHHS CTPOCHUS ¥ ()yHKLIUIA HEKOTOpPBIX palionax CeBepHOH ADpHKH.
KUBOTHBIX U pacTeHui.CyIecTByeT JUIIb OJWH HATIPABICHHBIH
9BOJIIOIIMOHHBIN (DaKTOp-ecTeCTBEHHBINH 0TOOpP. IBIDKY M OTOOD 3. BoibepuTe HECKONIBKO MPaBUIBHBIX YTBEPIKICHUH.
npeoOpa3yeT BUIbI( CIIOCOOCTBYET CABUTY CPEIHETO 3HAUCHUS DTHU METOJIbI UCTIOIB3YIOTCS B CEJICKITUU YKUBOTHBIX:
puU3HaKa IpyU U3MEHEHUH YCIO0BHM cpeibl). CTaOuIH3upyoIuil 1. moymTION TSt 4. MmyTareHes
OT60p 3aKpPCILIACT IIOJIC3HBIC (bOPMI)I, IIpeaoXpaHsicT CIIO>KMBIITHICS 2. TeTeEPO3UC 5. MacCOBBIU 0T60p
TEHOTHII OT PaspyIIaromero MyTalMoOHHOro IIporecca B 3. oTaasienHast rubpuan3anus | 6. UHIUBUY ATbHBINA
OTHOCHUTEJILHO TTOCTOSIHHBIX YCIIOBHUSX CPEIBI. 0T60p
KourtposisHas pabora 3a nepeoe nouyrojue. 4. Yem 3aHMMAaETCsI U IJIe IPUMEHseTCsl OMOTEXHOJIOTUs ?
. 1. B CTPOUTENILCTBE 4. B cenexuu rpuobos
1. PaccMoTpuTE MPE/IONKEHHYIO CXCMY HANPABJICHUH SBOJIOLHH. 2. B CENIbCKOM XO3SMCTBE | 5. B MUIEBON MPOMBINLICHHOCTH
3anuinuTe B OTBETE MPOMYIICHHBIA TEPMUH, 0003HAUEHHBIH Ha 3. B CeNeKImT 6aKTepHit | 6. B TerKol MPOMBIIICHHOCTH

CXEME BOIIPOCUTECIIbHBIM 3HAKOM.

5. Kakue ¢axTopsl BIUSAIOT Ha BUJ00Opa3oBaHue?

Apouopdios 1) MonudUKaIMOHHbBIE N3MEHEHUS
buonoruyeckwuii o
e . 2) ecTecTBEHHBIN 0TOOP
Hanpasnenus 3) N3OJIAAS
_—— buonoruueckuit R 4) MyTamun
perpecc 5) KOHBEPreHuus

6) BO3pacTHOM COCTaB MOIYJISLUN
2. Paccmotpure Tabnuiy «Kpurepun Buma» v 3aroTHUTE MyCTYIO

SHCUKY, BIIMCAB COOTBETCTBYIOIIMN TCPMUH. 6. BBIGCpI/ITe TOJIOKCHUS, TIOATBCPIKAAOIINEC, UTO ITOITYJIANUA AB-

JISIETCS «EAUHULIEN DBOJIIOLIUN.

Kpurepnii Buaa Onucanne 1) MyTallMOHHBIN IPOLIECC HAUNHAETCS B OIYJIALNUN

bonpmas cuHuIa )KUBET B KpoOHax
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2) cBOOOJJHOE CKPELIMBaHUE BO3MOXKHO TOJIBKO B HEM30JIUPOBAH-
HBIX TOMYJISINSAX

3) pa3Hble NOMYJISAIUN 00Ja1al0T Pa3HBIMUA T€HOPOHAAMU

4) BUI HE MOKET OBITh €MHUIICH IBOJIIOLUH, TaK KaK ero apeal,
KaK IpaBUJIO, pa30PBaH HAa COCTABHBIC YaCTH

5) pa3nuuuns MeXIy BUIAMH TaKHe e, KaK pasIndusi MKy U30-
JMPOBAHHBIMU TIOMYJISALUSIMA OHOTO BUA

6) M30JIMPOBAaHHAs OT APYTUX MOIYJISINS HE TIOABEP)KeHA JIeH-
CTBUIO €CTECTBEHHOTO 0TOOpa

7. YCTaHOBHUTE COOTBETCTBHUE MCXKAY HaIlPaBJICHUAMU 3BOJIIOIINHU U
nmpuMepamMu 5BOJTIONHMOHHBIX H3MCHCHHIA.

N3MEHEHUE

A) ynnuHeHue yuien y 3aiiieo0pa3HbIx

b) peaykuus KuIie4yHUKa y CBUHOTO LEMHS

B) nosiBneHue TpeTbero cios KJIETOK B 3apOblIlIe YepBe
I') pazBuTHE MacKUpPYIOLIEH OKPACKU Y TUTPOB

) popMupoBaHue XOpIbl Y XOPAOBBIX

3anuiuTe B OTBET LU(PBI, PACHOIO0KUB UX B MOPSJIKE, COOTBET-
CTBYIOIIEM OyKBaMm:

A|l B | B| T | =&

8. YcraHoBHTE COOTBETCTBHE MEXy IPUMEPOM M MPOLIECCOM, K
KOTOPOMY 3TOT IPUMEP OTHOCUTCSI.

I[TPUMEP IMTPOLECC

A) paznooOpa3zue opoJ1 roryoeit

b) cxonctBO (hyHKIMI Kpbl1a 0a00YKH U JIETY-
Yer MBI

B) crpoenue riiaza ocbMUHOTa M Y€JI0BEKa

I') 3aBuCHMMOCTH (pOpMBI KITFOBA Yy Tajamnaroc-
CKUX BBIOPKOB OT CIT0C00a JTOOBIBAaHHS MTUIIIN
J1) cxoncTBO B hopme U HYHKIHUSIX KOHEUHO-
CTel KpOoTa U MEJIBEIKU

1)
JMBEPreHLUs
2) KOHBep-
reHLus

3anuImmTe B OTBET I_II/I(1)pBI, PAacCIIOIOKUB UX B IIOPAAKE, COOTBCT-

CTBYIOIIIEM OyKBaMm:
A b B r )|

HA

919, VcraHoBHTE COOTBETCTBHE MEXK/Ty IPHMEPAMH

1) apo)IPHCTIOCOOICHHOCTH OPTaHU3MOB K Cpe/ie OOMTaHHs U HA3BAHHSIMH
2) uuOPTaHOB, KOTOPEIC y HUX CHOPMHUPOBAINCE: K KaXK10M 03K,
3) nere/laHHOI B IIEPBOM CTOJIONE, TOAOEPUTE COOTBETCTBYIOIIYIO

MO3UIINIO U3 BTOPOTO CTOJIOIIA.

[TPUMEPBHI ITPUCITOCOBJIEHHOCTU

A) CJIIYXOBBIC KOCTOYKH CPECAHETO yXa ITPECMBIKAIOINUXCA U YCJIIOBCKA

b) nykoBu1ia TosbIIaHa U KIIyOeHBb KapToQest
B) komnrouku 6apbapuca v KOTIOUKH €KEBUKH

I') crpoeHue ri1a3a yenoBeka ¥ riia3a OCbMHUHOTa

J1) ycuku ropoxa ¥ yCHKH BUHOTpajia
E) nnononuctuk n meracnopoduiul pacTeHus

3anumuTe B Ta0IUILy BEIOpaHHbBIE UQPHI 0] COOTBETCTBYIOLUIUMHU

OyKBaMHu.
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10. Pacnionoxxure B MpaBHJILHOM HOPSIIKE CUCTEMAaTHYECKHUE
KaTeropuy, Ha4yMHasi ¢ HauMeHsblIed. B oTBeTe 3anumuTe
COOTBETCTBYIOIIYIO MTOCIEI0BATEIBLHOCTD LU(D.

1) Ilpecmpbikaroruecs

2) Nagroka

3) XopnoBblie

4) I'agroka OOBIKHOBEHHAS
5) Yemryiuarbie

11. [Ipoananuzupyiite Ta0auIy «MeToabl U3yUEHUS IBOJIOLUNY.
3anoiHUTe MyCThie STYeHKH TaOJIUIbI, UCIIONB3YS IOHATUS U
TEPMHHBI, IPUMEPBI, MPUBEAEHHBIE B CIUCKE. /{151 KaX 01 STUEHKH,
0003HaueHHOI OyKBamMH, BBIOEpUTE COOTBETCTBYIOIIUN TEPMUH U3
IIPEIOKEHHOTO CITUCKA.

MeToabl NU3YYCHHS IBOJIOIUHA

4) s MOpPUOIOTHYECKUN

5) reHeaJIornYeCKui

6) KpbUIbS JIETyYUX MBIIIEH 1 6ab0dex
7) pyAMMEHTHI YyeroBeKa

8) mose3HbIe UCKOMaeMbIe

12. BcraBbTe B TEKCT «DBOIIOIMOHHOE YUECHHUEY MTPOITYIICHHBIC
TEPMHHBI U3 TIPEIOKEHHOTO IEPEYHS, UCTIONB3YS ISl 3TOTO ud-
poBbIe 0003HaUEHUS. 3aMUIINTE B TEKCT (PPl BEIOPAHHBIX
OTBETOB, a 3aTE€M IOJIYYHBIIYIOCS MOCIEA0BATEIHHOCTD 1P (110
TEKCTY) BIMIIUTE B IPUBEAEHHYIO HUKE TaOJHILy.

IBOJIIOIMOHHOE YYEHHUE

OCHOBOII0JIO)KHUKOM COBPEMEHHOI'O 3BOJIFOLIMOHHOTO YUEHUs ObLI

(A). o Hero y»ke BBICKa3bIBAIHCH UIEU 00 U3MEHSAEMO-
ctu Mupa. OJ1HaKo UMEHHO J{apBUHY NPUHAUIEKHUT yUEHHE O

(b) u BeDKMBaHMM HanboJIee MPUCITOCOOJIEHHBIX K

(B) opranusmos. Yapine3 JlapBuH U 0JTHOBPEMEHHO C HUM
Anbsdpen Yoinec 00bACHUIN TPUIUHBI BOSHUKHOBEHUS

(') oprannyeckoro mupa.

MeToa uzyveHust O0beKT (mpeamer) usy4eHust

r HEPEYEHb TEPMHWHOB:

(A) MCKOIIAa€MbIE€ OCTaHKHU

-1) pazHooOpasue

APXCOII'2) Y, JTapBun

6uoreorpaduueckuii ¢iopa 1 payHa KOHTUHEHTOB

3) ecTecTBEHHbIN 0TOOP

CPaBHUTEIHbHO-MOP(OIOrHUECKUA (b)

4) npucnoco0JIeHHOCTh

AIIICHA 5) coTBOpEHNE MUPa

Cnucok TEpMHHOB

1) sunemuku o3epa baiikan
2) yCcloBHs BHEIIHEN CPEJIb
3) HmaneoHTOIOTHUECKUI

6) ycnoBus cpefsl
7) caM03apOoKICHHE

3anuuuTe B OTBET UG PHI, pACHOJIOKUB UX B MOPSIJIKE, COOTBET-
CTBYIOLIIEM OyKBaM:



13. HaiinmuTe Tpu OmmOKH B IPUBEAEHHOM TEKCTE. Y KQKUTE
HOMepa IPEeIOKEHNH, B KOTOPBIX C/IETaHbl OIMINOKH, UCTIPABBTE
uX.

(1) apBuH BbIACISUT TPH HEHAIPABICHHBIX 3BOJIIOIIMOHHBIX
dakTopa: HACIEeICTBEHHOCTh, N3MEHYHBOCTD, MOMYJIAIIMOHHBIC
BOJIHBI. (2) HaciiencTBeHHOCTD ONpeesiseT CioCOOHOCTh
OpraHM3MOB I€PEIaBaTh CBOU XapaKTEPUCTUKHU MTOTOMCTRBY. (3)
W3MeH4YnBOCTH ompeaessieT MHOrooOpasue GopM B momyasiui. (4)
B pesynbrare Bce 0coOU UMEIOT PA3IUYHYIO MPUCTOCOOIEHHOCTb.
(5) Haunbomnee mpucmocoOieHHbIE OCTABISIOT MEHBIIIC TOTOMCTBA,
MOCKOJIBKY KUBYT AoJbliie. (6) B pe3ynbpTare ecTeCTBEHHOTO
0TOOpa MOTOMCTBO B KXKJIOM CJICTYIOIIEM TTOKOJICHUH 001a1aeT
BcE OoJbIIIel TPUCIIOCOOIEHHOCTRIO K yenoBusaM cpeabl. (7) Takxke
Ba)XHBI MyTAaIlUW, OHU BCET/Ia TIOBBIIIAIOT MPUCTIOCOOJICHHOCTh
MOMYJISIIIAY K YCIOBUSM OKPYXKAIOIIEHCS CPEIbl.

14. Kakue Bubl ectecTBeHHOro 0TO0pa Bol 3Haere? [IpuBennre
IIPUMEPBI C OSICHEHUSMH.
Llenb paboTHI: OLIEHKA KauecTBa 0Opa30BaHMs yUyalluxcs Mo
OMOJIOTUH 32 MEPBOE MOITYTOJ1e B COOTBETCTBUHU C TPEOOBAHUIMHU
roCyJJapCTBEHHOTO 00pa30BaTeIbHOI0 CTaHAAPTA.
3aaHus COOTBETCTBYIOT TEMAaM «DBOJIFOIIMOHHOE YUECHHUED,
«OcHoBbI cenekiun u ouorexuonorun». Y MK B.B.Ilaceunuk.
VYyeOnuk A.A.Kamenckoro, E.A.Kpukcynosa, B.B.[laceunuxka.
Pabora pacuutana Ha 45 MUHYT.

DeMeHTHI CoJepKaHus

| TIpoBepsieMbIe HIEMEHTBI COZICPIKAHHSI

| Konnqec| YpOB| Makcuma |

U BUBI I€ITCILHOCTU TBO €Hb | JBHBIN
3aJaHui | cJIoxK| Oamt

- 3a
HOCT | BBIIOJIHE-
51 HHE

3ananus 1,2. buonornueckue TepMUHbI U | 2 b 1

NOHATHA. JIOMOJTHEHUE CXEMBI

3ananusn 3, 4. Bocripoussenenue 2 b 2

opranu3moB. OHTOreHe3. 3aKOHOMEPHOCTH

HACJICJCTBEHHOCTH ¥ U3BMCHUYHMBOCTH.

Cenekuus. buorexnomorus.

MHOXECTBEHHBIN BBIOOD.

3aganus 5,6. DBOIOIMS )KHUBOUW PUPOJBL. | 2 b 2

JIBHoKyIIIHE CHIIBI 3BOJIOIMA. METO b

W3YYEHHUS SBOTIONHUHA. MUKPOIBOIIOIHS.

MaxkpoaBosmtonusi. MHOKECTBEHHBIH BHIOOD

(paboTa c TEeKCTOM)

3aganus 7, 8, 9. DBoIONUA KUBOK 3 I1 2

MPHUPOABL. JIBHKYIIIE CHITBI SBOIOIUH.

Mertoasl U3y4eHus IBOJIOLUN.

Muxkpossomntouns. Makpo3BOIOIUS.

YcranoBneHue cooTBeTcTBUs (6€3 puc.)

3aganme 10. O0meOHoIOrHUECKHE 1 I1 2

3aKOHOMEPHOCTH. Y CTAHOBJICHHE

IMOCJICIOBATEIbHOCTH

3amanme 11, 12. O01eOMOIOrHYCCKUE 2 I1 2

3aKOHOMEpHOCTH. [lononHenne Tabauisl (

6e3 puc.)

3apanue 13. 3aganue Ha aHaIN3 1 B 3

OroJorn4eckor nHhopMaIuu

3ananue 14. O6001eHNE U TPUMEHEHNE 1 B 3
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3HaHWUW B HOBOW CUTyaluu o0 3BOJIIOLNN 13 | OmunbKu 1omyIieHs! B CIEAYIOMHUX npeioxkenusx: 1) 1 —
OpPraHU4eCcKOTr0 MHUpa IBOJIIOIMOHHBIC (PaKTOPHI 10 JlapBUHY — 3TO
Hroro 14 b — 6| Makcuma HACJIE/ICTBEHHOCTh, U3MEHYUBOCTh U OOph0a 3a
IT— 6| npHOE CYIICCTBOBAHHE;
B - 2| xonuuect 2) 5 — Hanboee MPUCIIOCOOICHHBIC KHUBYT JTOJIBIIC U
BO — OCTaBJISIOT OOJIBIIE TOTOMCTBA;
28 3) 7 — myTaruu ObIBAIOT MOJIOKUTEIIbHBIC, HETAaTUBHBIC U
0aJIoB HEUTpalbHbIC (MYyTAIlMH Yallle HMEIOT OTPHUILIATEIILHBIN
b dexT)
Kpurepun ouennBanus 14 | 1. Aewxymmii oT60p. JIeCTBYeT B M3MEHSIOIIMXCS
«5»- 90 — 100% (28 - 25) YCIIOBUSIX BHEIIHEN cpebl. [IpOMCXOIMT MOCTENEHHOE
«» -85 -70% (24 - 17) CMelleHNE IPU3HAKOB B ONPE/IeIEHHOM HaITPaBICHHUH.
«3» - 65-50% (16 - 10) Hanpumep, IOTEMHEHHUE KPBUILEB OEPE30BOM I IEHUIIBI
«2» - menee 50% (9) IpH IIOTEMHEHHH CTBOJIOB JIEPEBBEB, IPOU30ILIE/IIEE U3-3a
Pa3BUTHS TPOMBIIIICHHOCTH.
. 2. Crabunusupyromnuii oroop. JleMCTByeT B MOCTOSTHHBIX
OTBeThI Ha 32/1aHUST KOHTPO.ILHOH PaGoThI YCIOBHSIX Cpe/bl. Y BEIMUMBAET KOJIUYECTBO 0COOEH CO
Ne | Kputepuu orBera oann CPEHUM 3HAUEHHEM IIPU3HAKa, KPaeBble OTKIIOHEHUSI OT
1 | unmoananranus 1 HOPMBI yOHpaeT.
2 | DKOJIOTUYECKUH 1
3 356 2 3. Pa3peiBaromuii unm Iu3pynTuBHEIN 0TOOD. [eiicTByeT B
4 345 2 MEHSIOLUXCSl YCIOoBUAX cpebl. CriocoOCcTByeT
5 | 234 2 pa3sMHOXKEHUI0 ocobelt oboux kpaitHux gopm. Jlo
6 134 2 CEHOKOCa MpeodIaaaoT OAYBAHYMKHY C BBICOKUM
7 123121 2 LIBETOHOCOM, a IOCJI€ CEHOKOCAa — (POPMBI C HU3KUM
8 |12212 2 IIBETOHOCOM.
9 |112221 2
10 | 42513 2 Konrpoabnas paéora 11 kiace
11 | 3a76 1B 2 KontponbHas paboTa B IByX BapuaHTaxX COCTABIICHA B BUJIC
12 | 2361 2 TECTOBBIX 3a/laHUl, COOTBETCTBYIOLUX TEMaM, U3y4aeMbIM B 10
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KJ1acce:

- OuoJorus KaKk HayKa;

- CTPYKTYpHO-(YHKIIMOHATIbHAS OPTaHU3aIHs OPTaHU3MOB;
- Pa3MHOKEHHME U UHAMBUAYAJIBHOE Pa3BUTUE OPraHU3MOB;
- HaCJIEJACTBEHHOCTh U U3MEHYMBOCTh OPraHU3MOB.

B Tecrax NnpeacTaBjJCHbI pasﬂooﬁpmnble 3aJJaHUsA 110 TEMaM:

Yactp A conepxut 12 3aganuii ¢ BLIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX 6a30BOro ypoBHs cioxHOCTH (1 3amanue-1
Oain).

Yactb B conepxxut 3 3a1aHus ¢ BBIOOPOM HECKOJIBKUX BEPHBIX
OTBETOB, Ha YCTAHOBJIEHUE COOTBETCTBUS U ONpEEICHHE
MIOCJIEIOBATEIEHOCTH OMOJIOTHIECKUX 0OBEKTOB, IIPOIIECCOB U
SBJICHUNA. DTH 3aJJaHMsI TOBBIIIEHHOI'O YPOBHS CI0KHOCTH (1
3a/1aHue-2 d6aua).

B1 u B2 - ymeHnue ycraHaBIuBaTh COOTBETCTBHE;
B3 - ymeHue npoBoAUTE MHOXKECTBEHHBIH BBIOOD;

Ha BrimonHeHue tecta PEKOMEHAYCTCA BBIACINTD 20 MHHYT.

DJIEeMEHTBI COepP/KAHMS.

YpoBeHb
CIO0XXHOCT Makcumanp
Ne  Ilposepsiemble .
Buasi u HBIH Oan 3a

3aaaH 3JIEMCEHTBI

JeATeJbHOCTH 0a30BbIi, BEIITOJHEHUE
us collepKaHUuA

OOBBIIEHH  3aIaHUA
BbIN
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buonorust kak  OOBIACHATH

Hayka. MeTonbl posib OMOIOrUn

U3YYEHUS KaK HayKH{ U ee

KUBOU HaIlpaBJICHUH, b

IPUPOJIBI. 3HAYUMOCTHU
OMOJIOTUYECKHUX
OTKPBITHH.

Knerounas OObsicHeHUE b
TEOpH. posiu
MHoroo6pa3ue KIeTOYHOU
KJIETOK. TEOPHUH B
(hopmupoBaHUHU
€CTECTBEHHO-
Hay4YHOH
KapTUHBI MUDA.
Brigenenue
MPU3HAKOB
KQ)XJIOTO TUIIA
KJIETOK KHBOMU
IPUPOJIBI.

XUMHUYeCKUi [IpuBenenue b
COCTaB KJIETKH. JI0Ka3aTeIbCTB
Crpoenue B3aUMOCBSI3U
KJIETKH. CTPOEHHUS U

byHKIMIi

BEILIECTB U

CTPYKTYp
KIJICTKHU

O0MeH Berects O00CHOBaHUE b



10
11
12
13
14
15

U TpeBpalleHue creuuuuecKux

SHEPTUH.
['eneTnueckas
uHpopManus B
KIIETKE.
[enenue
KJIETKU

Opranu3MeHHbI
1 ypOBEHb
’KUBOTO,
IIPOLIECCHI
JKU3HEACITENbH
ocTu

Knerounsri,
OpraHU3MEHHBI
1 ypOBHH
OpraHu3aIu
KUBOTO

0COOEHHOCTEH
IIPOIIECCOB
nepenavyn
HACJICACTBCHHO
it uapopmarum

Brigenenue
oco0eHHOoCTEH
MPOIECCOB
JKU3HEIeATEIbH
OCTH
OpraHU3MOB

Ananms,
CpaBHEHUE U
000011IeHHE 110
KJIETOYHOMY U
OpPraHu3MEHHOM
Y YPOBHSIM
OpraHH3aIiH
’KHBOT'O

Kpurepun onenuBanus

«5» 86% - 100% (16 - 18 6amioB)

«4» 66% - 85% (12 - 15 GamoB)

«3» 51%-65% (9 - 11 6amoB)

o B o BN w5 B w5 M w5 R o 5 I o

NN R R R
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BJAHK OTBETOB
BxoaHo#i KOHTPOJIBLHOM MO OMOJIOTHH
11 knacec 1 BapuaHT

123456789101112
1242123443 3 3

ABBTI I 13
12211

ABBT I 14
11221

125 15

BJIAHK OTBETOB
BxoaHoi KOHTPOJIBLHOM 10 OHOJIOTHH
11 xnacc 2 BapuaHT

123456789101112
2113212123 3 3

ABBTI I 13
11222



ABBTI IE
133122
14.
236 15
KonTpoabHasi pa6ora no 6mosioruu
11 kaacce
1 BapuanT

1. XKuBbIe Tena B OTIMYNE OT HEKUBBIX

1) BocipouzBoast ce6e mogo0HbIX 3) YUacTBYIOT B KPYTOBOPOTE
BEIIIECTB

2) IllepenBurarotes B ipoctpancTse 4) Paspymarorcs moa
BIIUSTHUEM CPEIbl

2. Kakoe yTBepKJIeHHE OTHOCHUTCS K KJIETOUHOU TEOpUHU
1) B simpax Ki1eTok pacrnoioKeHbl XpOMOCOMBI

2) KneTku Bcex OpraHu3MOB UMEIOT CXO/IHOE CTPOCHUE
3) ComaTHuecKue KJIETKHU AEISITCS MUTO30M

4) Bce sykapuoTHYECKHE KIETKH UMEIOT PO

3. bakTepuasibHble KJIETKH, B OTIIMYUE OT KJIETOK )KMUBOTHBIX,
pactenuii u rpu6os HE UMEIOT

1) Pubocomsl 3) IInazmaTrueckoil MeMOpaHbI

2) lutomnnazmsl 4) O6ocobmeHHoTO sAIpa

4. benok — 310 MMOJIMMEP, MOHOMCPAMU KOTOPOT'O ABJIAKOTCSA
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3) 'moko3a
4) YKupHble KUCTOTHI

1)Hykieotu sl
2) AMUHOKHCIIOTBI

5. IBymMmeMOpaHHBIA OPraHON KJIECTKH —
1) Xnopornact 3) Kommiekc I'onbmxu
2) Pubocoma 4) DHpomIa3mMaTHYeCKas CETh

6. Mcxonnble BeniecTBa i OTOCHHTE3A — ITO
1) Boga u kucnopon 3) Bona u caxapoza
2) Bona u yranekucinselii ra3  4) YriaeKucblii a3 U KUCIOPOJ

7. Cunre3 nonunentuaHou nenu Ha matpune uPHK — sto
1) Penaryparnus 3) Tpancsius
2) Pennukanus 4) Tpanckpunuus

8. K mpokapuoTtam oTHOCSATCSA
1) dpoxoku 3) IInecHeBble rpuoObI
2) Bupycsl 4) XKenezobakrepuu

9. O6pa3zoBaHre HOBOIO OpraHU3Ma, KakK MpaBUIIo, IPOUCXOIUT NpU
YUYaCTHUHU ABYX POJUTEIBCKUX 0C00€l — 3TO pa3MHOXKEHHE

1) BereratuBHoe 3) becnonoe

2) Cnopamu 4) Tlonooe

10. CoBOKYNTHOCTB BCEX BHEIIHMX IPU3HAKOB OPraHU3Ma —

1) 'enodonn 3) ®enotun

2) I'enotun 4) ®eHokomuu

11. Ilpu ckpemmBaHuy rHOPUAOB, PA3INYAIOIIUXCS 110 ABYM Mapam
MPU3HAKOB, POPMHUPYIOTCS YEThIpe (PEHOTUITHMUECKUX Kiacca
MTOTOMKOB B OTHOIIEHUH

9:3:3:1 — 370 MposABICHNUE 3aKOHA



3) CuerieHHOT0O HacIeA0BaHUS
4) Pacmieruienus

1) He3zaBucumoro Hacjae10BaHUS
2) JomuHUpOBaHUS

12. B cenexuuu nMpy CKpEIMBaHUH YHUCTHIX JTUHUN MEXTy COO0H
HAOIIOTAeTCsI SIBIICHUE

1) [Monummonaus

2) MeXBHUI0BOTO CKpPEIIMBAHUS
CKpEIMBaHUSA

3) I'ereposuca
4) bu3KOpOCTBEHHOTO

13. YcraHoBUTE COOTBETCTBHUE MEXKY XapaKTEPUCTUKOMN Ipolecca
U CIIOCOOOM JIeJIeHUs KIIETKU, KOTOPBI OHA HIUTFOCTPHPYET.

XAPAKTEPUCTUKA CITOCOB

A) ObpazoBanue JEJIEHUA
MOJIOBBIX KJIETOK Y 1.Meiio3
YKUBOTHBIX 2.Mwuto3

b) O6ecnieuenune
pOCTa OpraHu3MOB
B) Coxpanenue
UJIEHTUYHOCTH
HacjleqCTBEHHOU
UHpOpMaLIUU

I') O6pazoBanue
rarjJoUHbIX CIOP
pacTeHui

) Usmenenue
COYETaHUs TEHOB B
XpOMOcOMax
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14. YcTaHOBHTE COOTBETCTBUE MEKIY OCOOCHHOCTBIO THTIA
MUTAHUS U TPYIIION OpraHU3MOB, JIJIs1 KOTOPOM 3TOT THUII
XapaKTepeH.

OCOBEHHOCTHD TI'PVYIIITA
TUITA OPI'AHM3MOB
[NNTAHUA 1.ABTOTpOGBI
A) Ucnonp3ytor  2.I'erepotpodb
SHEPIHI0

OKUCJICHUS

HEOPTaHUYECKUX

BEIIECTB

b) [IpeobpasyroT

COJTHEYHYIO

SHEPTHUIO B

sHepruto ATO

B)

Ocy1ecTBISIOT

rporecc

¢aromuTosa

I') Ucnonb3ytrot

TOTOBBIE

OpraHuYecKue

BEIlIECTBA

1) Cunre3upyror

OpraHHYecKue

BEIIIECTBA U3

HEOPTaHUYECKUX

Ha CBETY

15. KakoBbl mpuunHbl KOMOMHATUBHON M3MEHUUBOCTH? (BBIOEpUTE
TPU BEPHBIX OTBETA U3 LIECTH)
1)KomOuHaI1si HErOMOJIOTHYHBIX XPOMOCOM B M€ii03e



2)Ciny4daiiHO€ cOYeTaHue TaMeT IIPU OIUIOAOTBOPEHUN
3)IloTepst OTAENBHBIX HYKJIEOTHIOB B T'€HE
4)13menenue uncia OTeIbHBIX XPOMOCOM
5)PexoMOuHanMs TeHOB B pe3yJIbTaTe KPOCCUHIOBEPA
6)KpaTHoe yBenn4yeHe Ynciia XpoMOCOM

KonTpoabsHnasi pa6ora no 6mosioruu
11 knacc
2 BapHMaHT
1. OguH U3 rIaBHBIX MPU3HAKOB KUBBIX OPTAHU3MOB —
1) IBmxenue 3) [IpeoOpaszoBaHue BEIICCTB
2) OOMeH BelecTB 4) Poct, conmpoBOXAAIOIITUICS
YBEITUYCHUEM MaCChI

2. Kakoe u3 1noioxeHuil KJI€TOYHOU TeopHrH ObLIO JOTOIHEHO P.
Bupxosbim?

1) Besikast kieTka NpoOMCXOIUT OT APYTOM KIETKH

2) KneTku Bcex OpraHU3MOB CXOJHBI MEXKIY COOO0H MO CTPOEHHUIO U
XUMHUYECKOMY COCTaBY

3) KnerouHoe cTpoeHue Bcex OpraHu3MOB CBHJIETENBCTBYET O
€MHCTBE MMPOUCXOKICHUS

4) Bce opranu3smbl COCTOST U3 OJJUHAKOBBIX CTPYKTYPHBIX €JMHHUIL
— KJIETOK

3. IlpokapuoTnuekas KJI€TKa, B OTIIMYUE OT DYKapUOTHUYECKOH, HE
uMeeT

1) SAnpa

2) [1na3maTtrueckoit MeMOpaHbl

3) Luromna3msl
4) PuGocomsl
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4. CocraBHoii yactsto Hykieotusa PHK HE ABJISIETCHA
1) Anenun 3) Hde3okcupubosa
2) Ocratok ¢ochopuoit kucnotel  4) Lluto3un

5. HememOpaHHBIHOpraHOWT KJIETKH — 3TO
1) Jle#ikormact 3) Kommuiekc 'onbmxu
2) Pubocoma 4) MutoxoHapus

6. Ilpomecc cuHTE3a OPraHMYECKUX BEIIECTB U3 HEOPTraHUYECKHX 32
CUET SHEPTHH OKUCIICHHUS] HEOPTaHUYECKUX BEUIECTB — 3TO

1) ®orocunres 3) XemocuHre3

2) Merabonu3m 4) InccuMumsmms

7. TpaHCKpHUIILUSA — 3TO MPOLECC
1) Permukarnuu JTHK 3) Henarypanuu 6enka
2) Cunre3 uPHK 4) Cunres Oenka

8. Opranu3sMsl, ciocoOHbIE (PYHKIIMOHUPOBATH TOJBKO B KJIETKAX
JPyroro OpraHu3Ma —

1) Bupycor 3) Hpoxoxu

2) baktepun 4) JInmaitHuku

9. UnuBUAyanpHOE pa3BUTHE OPraHU3Ma —
1) ODmbOpuorenes 3) OBorenes
2) OHToreHes 4) ®unorenes



10. TIpeobnanaromuii IpU3HAK, MPOSIBISIFOIIUNICS Y THOPUIIOB
MOTOMCTBA, -

1) CuernieHHBIN 3) loMuHaHTHBIN

2) AnienbpHBINA 4) PenieccuBHBIN

11. Kakoe pacuiernieHue 1mo TeHOTHITY HabJI0JaeTcsl PU HETIOJTHOM
JIOMUHUPOBAHUU B cKpelBanuu Aa X Aa?

1)3:1 3)1:2:1

2) 1:1:1:1 4) 9:3:3:1

12. HoBoe coueTaHue reHOB, KOTOPOE BOZHUKAET B X0J1e MEH03a U
OILIIOIOTBOPEHUS, SIBJISIFOTCSI OCHOBOW M3MEHYMBOCTHU

1) MoaudukannonHoM 3) KombunatuHOM

2) MyTanuoHHOM 4) deHOTUITHYECKOH

13. YcraHOBUTE COOTBETCTBHUE MEXK]Yy XapaKTEpPUCTUKON oOMeHa U
€ro BHUJIOM.

XAPAKTEPUCTHUKA BUJI OBMEHA
OBMEHA 1.ILnactnuecknit
1) Cuntes nonmumepoB 2.OHepreTHUecKuit
U3 MOHOMEPOB

2) Penynnukarus

JHK

3)

dochopunupoBanue

TJIFOKO3BI

4) CuHTE3 MOJIEKYJIbI

ATD

5) Okucnenne

OpraHUYECKUX
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BEILIECTB

14. YcTaHoBHUTE COOTBETCTBUE MEKIY TUIIOM 3apO/BIIIEBOIO
JMCTKA )KUBOTHOTO U OpraHaMH, KOTOPBIC U3 HETO (DOPMHUPYIOTCS.

TKAHU U THUII
OPT"AHBI 3APOJIBIIIEBOI'O
1) JIUCTKA
[IpousBogubie 1. DkToaepma
KOXHU — HOT'TH, 2. Me3oaepma
BOJIOCBI 3. DHTOAEpMA
2) Mpieunast

TKaHb

3) [TonoBsie

JKeJIe3bl

4)

[Tomkenynounas

Kelesa

5) AnbBeossl

6) Opranbl

YYBCTB

15. IIpokaproTHUeCKHE KIETKH OTJINYAIOTCS OT 3YKapUOTHUYEKUX
(BBIOEpUTE TPU BEPHBIX OTBETA U3 ILIECTH)

1)Hanuunem pubocom

2)Hammuuem THK

3)OtcyTcTBHEM MEMOpPAaHHBIX OPraHOHI0B

4)HannuueM HyKJI€OTHA

5)Hamuunem komnbireBoi JJHK

6)Hanuunem miazmaruyeckoil MeMOpaHbl
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