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1. HOACHUTEJIBHAA 3AIINCKA

Pabovas mporpamMma yueOHOro mnpeamera «BBencHME B XUMHUIO» Ui 7 KIJIacCOB
COCTaBJIcHa Ha OCHOBE DenepambHOrO0 TOCYAApPCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOTO 0011ero o0pazoBanust, mporpamMmsl o xumun O. C. I"adbpuensHa (O. C. ['aOpuensH,
I'. A. [llunapepa «I Iporpamma Kypca XMMUH TS 7 KJaccay).

Mecto npeamera « BBEICHUE B XUMUIO)» B Y4EOHOM IJIaHE.

B cooteercTtBum ¢ ¢ yueOHbIM miaHoM MOAY «COII Ne 89» mis 7 kinacca paHHEH
npoduM3alMi MEIUIIMHCKOM HArpaBJIeHHOCTH MpOorpaMMa paccurTaHa Ha MPEToIaBaHue
BBOJIHOI'O Kypca XMMMH B 00beMe 1 yac B Hezienmto (344. 3a roJi u3yUueHus ).

[ToctpoeHue yueOHOTO CcOACpP)KaHMS Kypca OCYIIECTBISETCS TOCNIEA0BATEIBHO OT
OOIIIETO K YaCTHOMY € YUETOM peajn3aliii BHY TPHUITPEIMETHBIX U METAITPEIMETHBIX CBS3EHA.

B cootBeTcTBUUM ¢ DeepartbHBIM TOCY TAPCTBEHHBIM 00Pa30BaTEIbHBIM CTAHIaPTOM
OCHOBHOTO o01ero 00pa3oBaHUsl 2AAGHBIMU
uenamu IIKOJIbHOTO XUMHUYECKOTO 00pa3oBaHusl SABISIOTCS:

o hopmuposarue y 00Oydarolmmxcss CUCTEMbl XMMHUYECKUX 3HAHWN KaK KOMIIOHEHTA
€CTECTBEHHOHAYYHBIX 3HAHWIA,

o pazeumue ATMYHOCTH OOYYAIOIIMXCS, UX WHTEIUICKTYaJbHBIX M HPaBCTBEHHBIX
KauecTB, (POPMUPOBAHWE TYMAHUCTHUYECKOTO OTHOIICHUS K OKPYJ)KAIIIEMY MHPY H
3KOJIOTMYECKH 11€71€CO00pa3HOTO MOBEACHHS B HEM,

o NOHUMAHUEe O0YUYAIOUMMUCT XUMHUHU KaK MPOU3BOAUTENBHOMN CHITBI OOIIIECTBA U KaK
BO3MO>KHOM oOnactu Oyayuel npoeCCHOHAIBHOM IeITENbHOCTH;

o pazeumue MBIIIJICHUS  O0YYaromUXCs TOCPEACTBOM TaKMX TO3HABATEIbHBIX
yueOHBIX ICHCTBUM, KaK yMEHUE (POPMYTUPOBATH TPOOIEMY M TUTIOTE3Y, CTABUTH 1EIH U
3a/1auM, CTPOMTD IJIAHBI TOCTHXKEHUS IEJICH M PEIICHHS TIOCTaBICHHBIX 33724, OTIPEACATh
MOHSTHS, OTPAHNYMBATE X, OMIMCHIBATh, XaPaKTEPU30BaTh U CPABHUBATH;

o NOHUMAHUE B3aUMOCBSI3W TCOPUM M TPAKTHKH, YMEHHE TMPOBOAWUTH XUMHYCCKHIA
SKCTIEPUMEHT M Ha €r0 OCHOBE JIENaTh BHIBOABI M YMO3AKIIOUCHHUSI.

JInsg JOCTHKEHMST 3TUX IieJieli B Kypce XMMHMM Ha CTYMEHHW OCHOBHOTO OOIIETo
oOpa3oBaHMsl pEHIAOTCS CACAYIOUTNE 3a0a9H:

- hopMUPYIOMCSL 3HAHUSL OCHOB XUMUYECKOT HAYKU — OCHOBHBIX (PAKTOB, TOHSTHUH,
XUMHYECKHUX 3aKOHOB M TEOPHUH, BBIPAKEHHBIX TOCPEACTBOM XUMHUUECKOTO SA3bIKA;

- paseusaiomcst  ymenus HAOMOAATh W OOBIACHATH  XUMHUYECKHE  SBJICHMS,
MPOUCXOIAIINE B TPUPOIE, TAOOPATOPHBIX YCIOBUSX, B OBITY M HAa MTPOU3BOJICTBE;

- NPUOOPEMAOMCcst CNeYUdIbHble YMEHUs. U Ha8bIKYU TI0 OE30TacCHOMY 0OpallEHHUIO C
XUMHYECKMMHM BEIIECTBAMH, MaTepraiaMy U MPOIIECCaMU;

- hopmupyemcsi eymManucmuyeckoe OmHouleHue K Xumuu Kak TMPOU3BOIUTEIIBHOM
cuie o0IEeCTBa, C MOMOIIBK KOTOPOH pelaroTcs rodaabHble TPoOieMbl YETOBEUYECTRA,

- ocyuecmeisiemcs: uHmezpayusi XAMAYECKOW KapTHHBI MHPa B €AMHYI0 HAYYHYIO
KapTHHY.

Jlannas paOouas mnporpaMMa MO XHMMHUU OCHOBHOro 00IIero oOpa3oBaHMs
pacKpbIBacT BKJIaJA y4eOHOTrO TpeaMeTa B JOCTMDKCHHUS II€Jieli OCHOBHOTO OOIIEro
oOpa3oBaHusl U OTMPEACTICT BAKHEHIIINE COACPIKATEIIbHBIC TUHUH MTPEAMETA:

. €BCULECNBO, CMPOCHUE Beuecmady - COBPEMEHHBIC TPEACTABICHUS O CTPOCHHUH

aroMa H BCIICCTBA Ha OCHOBC HepI/IOI[I/I‘{eCKOFO 3aKOHa H HepHOI[H‘{eCKOﬁ CUCTCMBI
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XAMUYECKUX dyieMeHTOB J[.M. MenneneeBa, y4yeHHMs O XHUMHUYECKOW CBSI3U U
KPUCTAUTMYECKOM CTPOEHUH BEILIECTBA,

o (XUMUYECKAS pearyusy - 3HAHUA O TIPEBPALICHUSX OJHUX BEIIECTB B APYIHE,
TUTMOJIOTUY XUMHYECKUX PEAKIMM, YCIOBHSAX MX MPOTEKAHHWS M CMOCO0axX yHpaBJICHHUS
VMU,
o (MEMOObl NO3HAHUSL XUMUU» - 3HAHUS, YMECHUS W HABBIKA DKCIEPUMEHTAIbHBIX
OCHOB XUMMWH IS TOJIYYECHU S U U3YYEHUS CBOMCTB BAXKHEUIINX MTPEICTABUTENIEH KIIACCOB
HEOPraHUYE€CKUX COCTMHECHUM,

o (NPOU3BOOCMBO U NPUMEHEHUe Geujecmey - 3HAHUE OCHOBHBIX —00nacTei
MPOU3BOJACTBA M MPUMEHCHUS BAKHEHUIIMX BEHIECTB, a TAKXKE OMNBIT O€30MacHOro
oOpalieHus ¢ BEIIECTBAMM, MaTepraiaMi U POLIECCAMK, UCIOJIB3YEMBIMHA B OBITY M HA
MIPOU3BOACTBE;

o (AZLIK XUMUU» - ONEPUPOBAHAE CHUCTEMON BAKHEWIINX XUMHUYECKAX TOHATHH,
3HAHWE XUMHWYECKOW HOMEHKIIATYPBI, & TAKXKE BIIAACHUE XUMHUYECKOW CHUMBOJIAKOW
(XUMHYECKUMU (POPMYJIaMU U YPABHCHUSIMM ),

o (KOIUYECMBEHHbIE OMHOULCHUS 6 XUMUUY» - YMEHHUE MPOU3BOIWTH PACYETHI IO
XUMUYECKUM (POPMYJIaM U YPABHEHUSIM.

denepanabHblii TOCYJaPCTBEHHBI 00pa30BaTe/IbHbIA CTaHIAPT MPEaYyCMaTPUBACT
WU3YUYEHUE Kypca XUMHUHU B OCHOBHOM IIKOJIE KAK COCTABHOM YacTu MPEeIMETHON 00nacTu
«ECTECTBEHHOHAY YHBIE TTPEIAMETHDY.

B 0CHOBY MOJIOXKEHO B3aUMOJCHCTBUE  HAYYHOIO, T'YMaHUCTHYECKOT O,
AKCHOJIOTUYECKOT0,  KYJIETYPOJOTUYECKOr0,  JIMYHOCTHO-ACATENIBHOCTHOIO,  ITPAKTHAKO-
OPUECHTUPOBAHHOTO,  MCTOPUKO-MPOOJIEMHOIO,  WHTETPATUBHOINO,  KOMIIETEHTHOCTHOTO
MOIX0/10B. TaKoe MOCTPOECHHUE MPOrpaMMbl COXPAHSIET JTYUIIUE TPAIULIMN B 1OAAa4Ye Y4eOHOrO
Marepuaiga ¢ IOCTENEHHBIM YCIOKHEHHEM YPOBHS €T0 W3JIOKEHUA B COOTBETCTBUAU C
BO3pacToM yvaumxcs. OHO mpemoiaracT Mocjaea0BareibHOe (POPMUPOBAHUE U PA3BUTHE
OCHOBOIIOJIArAFOIIMX XUMUYECKUX MTOHSTHM C 7 110 9 KJiacc.



2. COAEP/ KAHUE OBYYEHUA

2.1. COAEPKAHUE OBYUYEHUSA 7 KJIACC

Xumusa 6 yenmpe ecmecmeo3HaHuA

XuMHs Kak 4acre ecrecrBo3HaHus. IIpeamer xumum. EcTtecTBO3HaHuEe —
KOMIUIEKC HayK O MpUPOAC: PU3UKK, XUMHH, Ononoruu u reorpaduu. [lonoxxurensHoe u
OTPULIATEIBHOE BO3ACHCTBUE YEIIOBEKA HA TPUPOLY.

[Tpeamer xumun. Tena u BewecTBa. CBOMCTBA BEWIECTB KAK UX WHAWBUIY AJTbHBIC
npu3Haku. CBOMCTBA BEIECTB KaK OCHOBA UX TPUMEHEHUSI.

Metoabl u3y4eHus ecTecTBO3HaAHUA. HabmoaeHne Kak OCHOBHOH METO MO3HAHMS
OKPY>KArOIIETO MUPA. Y CIIOBUS MPOBEACHUS HAOIIOACHUS. [ IIMOTe3a Kak MPeoJIOKEHHUE,
OOBSCHSIOIIEE WM  MPEACKA3BIBAIOIICE MPOTEKAHWE  HAOIIOAACMOIO  SIBJIICHUSL
OkcniepumeHT. Jlaboparopus. DKCOEPUMEHT Na0OpaTopHbi W aomalnHuid. CrnocoObl
(UKCHpPOBAHUS PpE3YJBTATOB JKcrepuMeHTa. CTPOCHME IUIAMEHM CBEYH, CYXOTO
TOPIOYErO, COUPTOBKH.

IIpakTnyeckas padora «3HAKOMCTBO ¢ 1a0OpaTOpHBIM 000pyaoBaHKeM. [IpaBuna
TEXHUKHA O€30MaCHOCTH MPH padboTe B XMMUYECKOM KaOMHETE (JJaOOpaTOPHH )».

IIpakTnyeckas padGora «HaOmonenue 3a TrTOpsmEd CBEYOH. YCTPOKCTBO
cnupToBKU. [IpaBuia paboTel ¢ HarpeBaTENBHBIMU TPUOOPAMEY.

MopaenupoBanue. Mojenu kak abCTparipOBaHHbBIE KOTIMH M3Y4YaeMbIX OOBEKTOB U
npoiieccoB. Mojaenu B pusuke. DaekTpodopHas MallinHa Kak adCTparipoBaHHAs MOJIETb
MosmHuK. Mogenn B Ouonorun. buosormueckue wmynsbxku. Mopaenmum B XUMHM:
MaTepuaIbHbIe (MOAETH aTOMOB, MOJIEKYJ, KPUCTAIJIOB, aNlaparoB W YCTAHOBOK) W
3HAKOBBIC (XUMUYECCKUE 3HAKH, XUMAYECKUE (POPMYJIBI © XUMUUECKHE YPABHCHHUS ).

XuMu4eckasi CHMBOJIMKA. XUMHUUYECKHE 3HAKU. X 0003HaYeHKE, TPOU3HOLIEHUE U
uH(pOpMaLMs, KOTOPYID OHM HecyT. Xumuueckue ¢Gopmyibl. HMx o0o3HaueHuE,
NPOM3HOLICHHE U MHPOpMALHs, KOTOPYIO OHH HecyT. UHaEKChl B KO3 () (PULIMEHTHI.

XumMus M (Qu3MKA. YHUBEPCAJIbHBIN Xapakrep MNOJIOKEHUH MOJIEKYJIsSIPHO-
KUHeTHYeCKoil Teopuu. [IOHATHA «aTtomy», «MOJNEKyJNa», «HOH». Kpucrammueckoe
COCTOSIHME BEINECTBA. KpuCTaANMMYecKue PEIIETKH TBEPAbIX BewlecTB. uddysus.
bpoyHOBCKOE ABMIKEHHE.

Xumus u puzuka. ArperatHoie cOCTOsIHUSI BewecTBa. [lonatne 00 arperarHom
COCTOSIHMM BenlecTBa. ['a3000pasHble, ;KUIKAE U TBEPABIE BemecTBa. Kpucrannuieckue
¥ aMmOp(HBIEC TBEPABIE BEMIECTBA. DU3NUECKUE U XUMUUYECKUAE SIBIICHUSI.

Xumust 1 reorpausi. ['€0JIOTHUECKOE CTPOCHUE TUIAHETHI 3EMJIS. PO, MAHTHSA,
mutocepa. DNEMEHTHBIA COCTAB TE€OJOTMYECKMX COCTABHBIX 4YacTed TJIAHETHI.
MuHepasibl ¥ TOPHBIE MOPOABI. MarMaTtuyecKue W OCaJAOYHBIE (OPraHUYECKHE W
HEOPraHWYECKUE, B TOM YHCIIE U TOPIOYME) TOPOABI.

Xumust u 6mosnorus. XUMHYECKHIA COCTAaB KMBOM KIETKHA: HEOPraHMYECKHE (BOJA U
MUHEPAILHBIE COJIM) U OPraHu4ecKue (OENIKH, JKUPBI, YTIEBOIbI, BATAMUHBI) BELIECTBA.

[TpocThie M CIOXKHBIE BELUIECTBA, UX POJIb B KU3HEACITEILHOCTA OPraHU3MOB.

buonornueckas posib BoABl B JKUBOW KiieTke. dDotocuHTe3. Ponb xyopoduina B
(dorocuHTE3E. BHONOTHYECKOE 3HAUYEHUE KUPOB, OCIIKOB, 3(PUPHBIX MACEll, YIIEBOIOB U
BUTAMUHOB JIJISl )KU3HEACATEBHOCTH OPraHU3MOB.

KavecTBeHHble peakuuu B XuMHM. [[OHATHME O KaueCTBEHHBIX PEAKIMAX KAaK O

5









3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMDBbI

Pe3yabTaThbl 0CBOCHHUS Kypca.
[To 3aBepuieHMM Kypca XUMUW Ha DJTane OCHOBHOTO OOIIEro oOpa3oBaHUs
BBIMTYCKHUKH OCHOBHOM IKOJTBI IOJI’KHBI OBJIAJICTh CIACAYIONIAMH PE3yIbTaTaMu:

3.1 JUHHOCTHBIE PE3YJIBTATDBI

- 3HaHUe U NOHUMAHUE. OCHOBHBIX UCTOPUYECKUX COOBITUH, CBA3AHHBIX C PA3BUTHEM
XUMUU, TOCTHXKCHUN B 00JIaCTH XMMUU M KYJIBTYPHBIX TPAJAMIIMI CBOCH CTpaHbl (B TOM
YUCJIE HAYYHBIX ), OOMIEMUPOBBIX JOCTHXKEHUN B 00JIACTH XUMUHW, OCHOBHBIX MPUHIIMIIOB
W TpaBWJI OTHOWICHWS K TOPUPOJC, OCHOB 3J0pOBOro oOpa3a JKH3HU U
3I0POBBECOECPETAIOIINX TEXHOJIOTHI, MPaBWI MOBEACHUS B YPE3BBIYAWHBIX CUTYaIUSX,
CBSI3AHHBIX C BO3JCHCTBHEM PAa3JIMYHBIX BEHIECTB, OCHOBHBIX MpaB M OOS3aHHOCTEH
rpakgaHiHa (B TOM  4yuciae  oOydYaromierocs), CBSI3aHHBIX C  JIMYHOCTHBIM,
NPOPECCUOHATIBHBIM W KU3HEHHBIM CaMOOIPEACIICHUEM, COLMAIIbHONH 3HAYMMOCTH H
cojiepKaHMs TPOoEeCCUid, CBA3aHHBIX C XUMHUEH;

- YY8CMBO 20pOOCMU 34 POCCUUCKYI0 XUMUYECKYI) HAYKYy W JOCTH)KCHUSI YUCHBIX,
YBOKEHUE U MPUHATHE TOCTHXKCHUM XUMUK, JTFOOOBb U OEPEKHOE OTHOLIEHUE K TPUPOJE;
VBAKECHUE U YUYET MHECHUM, OKPYKAIOLIKX K JIMYHBIM JOCTHXKCHUSAM B U3y UYCHUHU XUMUH,

- npusHaHue NEHHOCTH COOCTBEHHOIO 3/I0POBbSl U 3JI0POBbS OKPY>KAKOLIMX JIFOJCH;
HEOOXOAMMOCTH CAMOBBIPAKCHHUS, CAMOPEAJTU3aIiH, COLUATBHOTO TPU3HAHNUS,

- OCO3HAHUEe CTENIEHU TOTOBHOCTU K CAMOCTOSITENIBHBIM IMOCTYIKAM U JICUCTBUSIM,
OTBETCTBEHHOCTH 3a UX PE3YJIBTATHI,

- nposigiierue YKOJIOTUYECKOTO  CO3HAHMS, JTOOPOXKETATEIbHOCTH, JOBEPHUS H
BHUMATEJILHOCTH K JIFOASIM, T[OTOBHOCTM K COTPYIHHUYECTBY, WHUIMATUBLI U
J10003HATEITLHOCTH B U3YUYEHUH BEIICCTB U IPOLECCOB; YOESXKIEHHOCTH B HEOOXOIUMOCTH
Pa3yMHOI0 UCIOJIB30BAHUSA JOCTUIKCHUN HAYKU U TEXHOJIOTHIA,

- YMeHue YCTAaHABIIMBATE CBII3U MEXY LEJIbI0 U3YUYEHUS XUMUU U TEM, JJIsl YETO 3TO
HY’)KHO, CTPOUTh >KU3HEHHBIC W MPOQPECCHOHATIBHBIE TUIAHBI C YYETOM YCHEUIHOCTH
U3YUYEHUSI XUMUHU U COOCTBEHHBIX MPUOPUTETOB.

3.2 METAIIPEJIMETHBIE PE3YJIbTATDBI

- UCNOIL308AHUE PA3TNYHBIX WCTOYHUKOB XUMHWYECKON WH(MOpPMAIMK, MOIyUYCHUE
TaKoi MH(POPMALIMK, €€ aHATIN3, TOJArOTOBKA HA OCHOBE ATOT0 aHAIM3a UH(POPMALIMOHHOTO
MPOAYKTA U €r0 MPE3CHTALUS,

- npumereHue OCHOBHBIX  METOAOB TMO3HAHUs (HAOJIOACHHS, HSKCIEPUMEHTA,
MOJCIIUPOBAHUS, UBMEPEHUS U T.J.) U U3YUYEHUS XUMUYECKUX OOBEKTOB;

- UCNOJIL306AHIE OCHOBHBIX JIOTHUECKUX OIepaiuii (aHaau3a, CUHTE3a, CPABHCHHSI,
0000IIIeHHsI, TOKA3ATEebCTBA, CUCTEMATU3AINK, KIaCCU(UKAIIMK U JIP.) TP M3yYECHUHU
XUMHYECKUX O0BEKTOR;

- hopmynuposarue BEIBOJIOB U YMO3AKITIOUCHUA W3 HAOMIONCHUA W M3YYEHHBIX
XUMHAYECKUX 3aKOHOMEPHOCTEH,

- NPOCHO3UPOBAHYUE CBOMCTB BELLIECTB HA OCHOBE 3HAHMS UX COCTABA U CTPOCHMUS, a
TAK)KE YCTAHOBJICHUS AHAJIOTUH,

- hopmynuposanue UICH, TMIOTE3 U MyTEH MPOBEPKH MX UCTUHHOCTH,

- onpeoeneHue NEaEH U 3a1a4 yYeOHOH M UCCIIEN0BATEILCKON ACATEIBHOCTY U Iy TEH
UX JOCTHIKCHUS,



- packpeimue NPUUYMHHO-CICACTBEHHBIX CBI3C€H MEXIY COCTABOM, CTPOCHHUEM,
CBOWCTBAMHU, MPUMEHCHUEM HAXOXKICHUEM B TMPUPOIEC U TOIYUYCHUEM BAKHEUIIUX
XUMHUYECKUX BEIIECCTB;

- apryMeHTanusi COOCTBEHHOM MO3UIIUUA U €€ KOPPEKTUPOBKA B XOAE TUCKYCCUU TIO
MarepuajgaM XUMUUYECKOT0 CONCPKaHU.

3.3 IIPEJJMETHBIE PE3YJ/IbTATbBI

3.3.1. IPE/IMETHBIE PE3YJIBTATHBI 7 KJIACC:

B nosnasamenvnoii chepe:

3uanue (nonumarue):

- XUMUYECKOW CHUMBOJIUKH: 3HAKOB XUMUUYECKUX BJIEMEHTOB, (POPMYJT XUMUYECCKUX
BEIICCTB, YPABHEHU XUMHUUYECCKUX PEAKIIAIA,

- BOKHEUIIAX XUMHYECKUX TIOHATHUH. BEIIECTBO, XUMUUYCCKUA DJIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEIIbHBIE aTOMHAss W MOJICKYJIIPHAs MAacChl, MOH, KATUOH, AHWOH,
XUMHUYECKaAss CBs3b, JJICKTPOOTPULATEIIBHOCTh, BAJICHTHOCTb, CTEHEHb OKHUCIICHUS,
MOJIb, MOJISTPHAS. Macca, MOJISIPHBIA 00BEM, PaCTBOPHI, SJIEKTPOJIATHI U HEIJIEKTPOJIUTHI,
BJICKTPOJIMTHYECKAS JUCCOLIMALIMS, OKHUCIIATEIb W BOCCTAHOBUTEIb, OKHUCIICHUE U
BOCCTAHOBJICHUE, TEIJIOBOM HA(PPEKT peakiyu, OCHOBHBIE THUIMbl PEAKIUA B
HEOPraHUYeCKON XUMHUU,

- (popMYyJIUPOBOK OCHOBHBIX 3aKOHOB M TEOPUH XHMHM: aTOMHO-MOJIEKYJIIPHOTO
YUYEHUS, 3aKOHOB COXPAHCHHUS MACCHI BEMIECTB, MOCTOSIHCTBA COCTaBA BEWIECTB, ABOTaaApo;
Ilepnommueckoro 3axkoHa /[[. 1. MenzeneeBa;, TeOopurd CTPOECHHMS aroMa M Y4YEHHS O
CTPOCHUHU BELLECTBA, TCOPUU ICKTPOITUTAUCCKONA TUCCOLUALNUA U YUCHUS O XUMUYECKOM
PEaKuuu.

Vmenue nazeieame:

- XUMUYECKHE JJIEMEHTHI,

- COCMHEHUS U3YYEHHBIX KJIIACCOB HEOPraHUYECKUX BEILECTB;

- OPraHUYeCKUE BEIIECTBA O MX (POPMYJIE. ME€TaH, 3TaH, STUJICH, allETUJICH, METAHOJ,
JIMLEPUH, YKCYCHAsl KUCJI0Ta, TJIFOK03a, caxapo3a.

ObvsicHerue:

- (PUBUYECKOr0 CMBICIIA ATOMHOTO (TIOPSIKOBOI0) HOMEPA XUMUUYECKOTO AJIEMEHTA,
HOMEPOB rpyImbl U nepuoaa B [lepuoauueckoit cucreme J[.M. Menaeneesa, K KOTOPbIM
BJIEMEHT NMPUHAICHKUT,

- 3aKOHOMEPHOCTEN U3MEHEHUS CTPOCHUS aTOMOB, CBOMCTB AJIEMEHTOB B Ipeaeiax
MaJIbIX MEPUOAOB W A TPYII, a TAKKE CBOMCTB 00pa3yeMbIX MMM BBICHINX OKCUJOB U
TUAPOKCUIOB,

- CYLIHOCTH MpoLEcCa JJICKTPOIUTAYECCKONM IUCCOLMALMU U PEAKLUNA HOHHOTO
oOMeHa.

Vmuenue xapakmepuzosams.

- XUMHUYECKUE DJIEMEHTHI (OT BOJOPOAA N0 KaJibllMs) HA OCHOBE WX MOJIOKCHUS B
[Tepuoanueckoii cucreMe xumudeckux ameMeHToB JI.W. MennaeneeBa U 0CoOOEHHOCTER
CTPOCHHUS UX aTOMOB;

- B3aUMOCBSI3b MEXAY COCTABOM, CTPOCHUEM M CBOWCTBAMM HEOPraHUYECKUX
BELIECCTB,

- XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEHIECTB (OKCHJIOB,
KHUCJIOT, OCHOBaHU A, aM(POTEPHBIX COCTMHEHUI U COJICH).

Onpeoenenue:



- COCTaBa BEIIECTB MO WX (POopMyJIaMm;

- BAJICHTHOCTH U CTEIICHU OKUCJICHUS SJIEMCHTOB B COCIMHEHWH,

- BUJIOB XMMHAYECKOM CBSI3U B COCTMHEHUSX

- TUTIOB KPUCTAJUIMYECKUX PEIIETOK TBEPABIX BEIECTB,

- MPUHAUICKHOCTH BEUIECTB K OMPEACICHHOMY KIIACCY COCTMHCHHIA,

- TUTIOB XMMHYECKUX PEAKIINM;

- BO3MOXKHOCTHY MTPOTECKAHUS PEAKIMiA HOHHOTO 0OMEHA.

Cocmasnenue:

- CXeM CTpoecHUus atoMoB nepBbix 20 sneMeHTOB llepmommyeckoi cuctembl .M.
Mengeneena,

- (popMyJT HEOPTaHUYECKUX COCAMHECHHU M3YUYECHHBIX KJTACCOB;

- YPABHEHUN XUMHUYECKUX PEAKIHI.

besonacroe obpawjerue ¢ XUMUYECKOH MOCYI0M U TaOOpaTOPHBIM 000PYI0BAHUEM.

IIpogederiue xumuyecrkoeo sxcnepumMeHmd.:

- TOATBEPKAAIOMIET0 XUMUYECCKUE CBOMCTBA U3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX
BECIIIECCTB,

- MOATBEPKIAFOIIETO XUMAYCCKUH COCTAB HEOPTaHUYECKUX COCTUHCHMUIM,

- 10 TMONYyYEHUI0, COOMPAHUIO M PaclO3HABAHUIO Ta3000pa3HbBIX BEIIECTB
(KHCIIOpOJia, BOJOPOJIa, YITIEKKCIOro ra3a, aMMHaKka),

- 10 OMNPEACNICHUIO XJIOPUA-, Cyib(ar-, KapOOHAT-WOHOB W WOHA aMMOHUS C
MTOMOUIBI0 KAYECTBEHHBIX PEAKITUH.

Buruucnenue:

- MACCOBOM JTOJIM XMMHUYECKOTO AJIEMEHTA MO (POPMYJIE COCTUHEHUS,

- MacCCOBOM JI0JIA BENICCTBA B PACTBOPE;

- MaCChl OCHOBHOI'O BEIECTBA IO U3BECTHON MACCOBOM JOJIE IPUMECEN,

- 00BEMHOM JTOJIM KOMITOHEHTA ra30BOM CMECH;

- KOJIMYECTBA BEHIECTBA, 00bEMA MJIM MACChl BEIIECTBA MO KOJIMYECTBY BEIICCTRA,
00bEMY WJIM MACCE PEAreHTOB, UK TPOYKTOB PEAKIIUH.

Hcnonvzosanue npuobpemerHvlX 3HAHUI U YMEeHUl 8 NPAKMUYECKOT 0eslmelbHOCU
U NOBCEOHEBHOU IHCUSHU.

- Ui 6€30MacHOro0 oOpalieHHsl ¢ BEIIECTBAMM W MarepuajiaMd B TMOBCEAHEBHOM
>KA3HU U TPAMOTHOTO OKA3aHUs MEPBOU MOMOIIY ITPU 05KOrax KACIOTAMHA U MET0YAMM,

-1J1s1 OOBACHEHUS OTACIBbHBIX (DAKTOB M IPUPOIHBIX SABJICHHIA;

- JIIl KpUTUYECKOM OLICHKH MH(OPMAIIMK O BEIIECTBAX, UCMOJB3YEMbIX B OBITY.

B 11eHHOCTHO-OPHEHTAHOHHOI cdepe

Ananuz u  oyenxa MOCIEACTBUM  JUIl  OKpYyXKarolieil cpeapl OBITOBOM M
MPOU3BOACTBEHHOU JEATENBHOCTH YEJIOBEKA, CBI3aHHOM C MOJyYEHUEM U NIEPEPAOOTKOM
BEIICCTB.

B Tpynosoii chepe

IIposedenue  onepayuti ¢~ WCIOJB30BAHUEM  HArpeBaHWs,  OTCTaWBAaHMS,
(UALTPOBAHUS, BBLINAPUBAHMSA, IMOJYUCHHUS, COOMpaHHUs, paclo3HABaHMWs BEILECTB,;
W3TOTOBJICHUS] MOJICIICH MOJIEKYIJL.

B chepe 6e30nmacHOCTH SKH3HEACSATEIbHOCTH

- coOM00eHue IPaBU  TEXHUKU O€30MacHOCTH MPU MPOBEACHUM XMMHUYECKOIO
AKCIEPUMEHTA,

- oKa3aHue TIEPBOM MOMOIIM TP 0KOTax, MOPE3axX U XUMUYECCKUX TPAaBMaXx.

10



11



4. TEMATHYECKOE INTAHUPOBAHUE
4.1. TEMATHNYECKOE IINTAHUPOBAHHME 7 KJIACC

Ne Ko.nraecrso 1acon Jnexrponnsie (HMPPOBLIE)
HanMeHnoraHme pas3aeios # TeM NPOrPaMMBbI
n/n Bcero KonTposannnie MpakTuvaeckne padoTni 00pa3oBaTe/IbHbIE PECYPCBI
padoThI
Pazjen 1. Xumus B EHTPE eCTECTBOZHAHUS
XuMus Kak 4acTh ecTecTBO3HAHMA. [Ipeaver xumun 6 2 buGmorexa [IOK
1.1 https://lesson.edu.ru/04/08
CraproBasi KOHTPOJIHLHASI PA00OTa 1
Bubdmaoreka [IOK
1.2
CBs13p XUMHH C IPYTUMH €CTECTBCHHBIMHU HAYKAMH 5 0 0 hitps://lesson.edu.ny/04/08
Hroro no pazgeny 11
Pazjen 2. Maremaruka B XuMuu
Pemenue pacuyeTHBIX 33044 9 1 buGmorexa [IOK
2.1 https://lesson.edu.ru/04/08
KourpoanHas padoTa 3a nepBoe moJayroame 1
Hroro no pazaeny 9
Pasnen 3. Arjiennsi, nponcxosimue ¢ BEmecTBaMu
. Bbubmoreka LIOK
3.1 M
€TOABI PA3ICTICHUEC CMECEH 6 0 2 hitps://lesson.edu.ny/04/08
XMMHYECCKHE PEAKLIMH 5 1 bubmiorexa LIOK
32 P https://lesson.edu.ru/04/08
IMpomexyrounas arrectamus. KoaTpoanHas padora 1
Hroro mo pazgeny 11
Paszjen 4. Pacckasbl 1o XuMHu
Bubdmaoreka [IOK
ttps://lesson.edu.
4.1 XuMUS B )KU3HH 3 0 0 hitps:// du.r/04/08
Hroro no pazgeny 3
OBILIEE KOJIMYECTBO YACOB T1O INMPOI'PAMME 34 3 6
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IIpomexyTodHas aTTecTanus.

31 KontposbHas pabora

Brinaromuecs pycckue y4eHble-
XUMUKU:. JKU3Hb U OACATCIBHOCTD M.
B. Jlomonocosa, /. U. Menneneesa,

A. M. Bytneposa.

32.

MeTamiabl: aTFOMUHUM, JKeJIe30,
3onoto. Hemeramet: a3or, Bogopona.
Bona. Xmopun nHarpusi. Kapbonar
KaJIbIIUs.

33.

Uccnenosanusim B objiactu

34. o
XUMHUYECKUX PEaAKLUN

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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KonTpoabnast pabora 3a 1 moayroame
7 kaace
1 BapuanT

1.BoiGepure U3 NpeAioKEHHOT0 NEePEYHS MPOCThIC U CJI0KHBIC
BemectBa: Oz, HNOsz CuSOy4, S, H20, Cu.

2. BepHbl 11 CIEAYIOMIME CYXKACHUS O CIIOco0ax pa3Ac/iCHUsI CMECE?

A. I'maHy ¥ BOJTy MOKHO Pa3JIEIUTh MEKTy COOOM METOJIOM OTCTauBaHUS

b. OuucTuTh BOy OT MECKa MOKHO (PUITBTPOBAHUEM.

1) BepHO TONBKO A 2) BepHO TOJBKO b 3) BepHbI 00a cyxkacHus 4) 00a CyKICHUS
HEBEPHBI

3. K xuMuueckuMm sIBIICHUSM He OTHOCUTCS: 1) miapieHue napaguHa 2) ropeHue
CBeuM 3) prkaBJICHHE MBO3/ 4) CKUCAHUE MOJIOKA

4 PaccuuTaTh OTHOCUTEIIBHYIO MOJIEKYJISIPHY O MAcCy JUIsl CIEAYFOMIMX BEIIECTB:
H,S, KMn04, CuO.

5.Paccuntarh MacCOBYIO JOJIIO deMeHTa cepbl B HaS, MacCoByIO A0JTHO DlIE€MEHTA
kayisi B KMnO4 maccoByro nosro snementa meau B CuO.

Kontpoabnas padora 3a 1 moayroaue
7 kaace
2 BapuaHT

1.BoiGepure U3 npea0KEHHOT0 NEePEeYHs MPOCThIE U CI0KHBIE BemecTBa: O2,
HNO3, CuS04, S, H20, Cu.

2. BepHbl 1M clieIyIoIue CY>KAEHUS O Crocodax pa3acneHus cMeceit?
A. MacJio oT BOABI MOYKHO PA3JEIUTh METOJOM 3aMOPO3KU. b. OUnUCTUTEL BOAY OT
YTOJLHOM MBIJIM MOKHO BHIMTAPUBAHUEM.
1) BepHO TOJIEKO A 2) BepHO TOJBKO b 3) BepHbI 00a cykneHus 4) o0a Cy>kaeHus
HEBEPHBI
3. Kakue npu3Haku NOATBEPKAAIOT, YTO TOPEHHUE ra30BOM TOPEIKH— XUMUUYECKOE
SIBJICHUE?
1) mosiBneHue ApiMa 2) HaTuuKre 3ByKa 3) oOpazoBaHue ocaaka 4) BBIJCICHUE TEIJIOTH U
CBETA

4. PaccuuTarh OTHOCUTENIBHYIO MOJIEKYJISPHY O Maccy Ui CIEAYIOMIMX BEILECTB:
CaCO3, SO2, NaOH

5. Paccuntarh MacCOBYIO JOJIKO 35ieMeHTa cephl B Hy S04, MAaCCOBYHO TOJTFO 3JIEMEHTA
kenesa B FeO, MaccoByro 101110 3nemenTa Hartpust B NaOH.
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OTBeTHI M KPUTEPHH OLICHNBAHUS

1 BapuaHT

2 BApHAHT

1. ITpocroe: N2, Zn
Cnoxnoe: HCL |, FeSO4, KOH, SO2,

1. IIpocroe: O2, Cu.
Cnoxxnoe: HNO3, CuSO4, S, H20,

Mr (CuO) =64 + 16 = 80. r/monb

2.3 2.1

3. 234 3.4

4, Mr (H2S)=1%*2+32=34 4. M(CaCO3) = M(Ca) + M(C) +
I/MOJIb. 3M(O)=40+12+3-16 =
Mr (KMnO4) =39 + 55 + 16*4 100 r/moiib
=158 r/mMmonb M(SO2)=M(S) + 2-M(O) =32 +

2:16 = 64 r/MoJb
M(NaOH) = M(Na) + M(O) +
M(H) =23+ 16 + 1 =40 r/monb

5. Mr(H2S) =2+32=34
W(S)=32*100%: 34=94,12%
Mr(CuO) = 63,5+ 16 = 79,5
w(Cu) = 63,5 *100%: 79,5 = 79.87%
Mr (KMnO#4) = 39+55+64= 148
w(K)= 39%100%: 148=26,35%

5. W(S) = Ar(S): Mr(H2S0O4) =
32:98=0,3265 + 100%= 32,65%
W(Fe) = Ar(Fe): Mr(FeO) = 56:72=
0,7778 « 100% = 77,78%

W(O) = Ar(Na): Mr (NaOH) = 23:40=
0,575 +100%= 57,5%

Kpurepun:
1. 3amanue - 2 Oanna
2. 3ananue - 2 6anna
3. 3amanue - 1 6ann
4. 3ananue - 3 6anna
5. 3amanue - 3 6ama
Bcero: 116
OrneHka:

«5»- 019 1o 11 GauioB
«4y - ot 6 1o 8 dayLIoB
«3» - 0T 5 1o 6 GayuioB

«2» - ot 0 no 4 6ayu1oB
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IIpomexyTounas arrecrauusi. KonrpoabHas padora
7 kaace
Bapmuanr 1.
Yacmw A
baszoswiil yposenv. 3a0anue ¢ 0OHUM NPAGUTbHBIM OMEEMOoM
1. B KakOM M3 BapUaHTOB OTBETOB MEPEUUCIIEHBI TOJIBKO MPOCTHIE BEMICCTBRA:
A) BOJa, YIVIEKHCIIBIN Ta3, BOAOPOI
B) Boma, noBapeHHas Colb, METALTMYECCKUIA HATPHiA
B) Boja, yriiekucibliii ra3, nopapeHHas cojab ) meap, a3ot, pocdop
2. Kakoii u3 cnoco0oB pa3iesicHUsl BEUIECTB MOYKHO UCIIOIb30BATh JJISl PA3ACTICHUS
CMECH MEJIKOTO PEYHOI0 MECKA U TOBAPEHHOM COJIH:
A) npocenBanue b)pacTtBopeHue B BojE U QUIbTpoBaHKWE B) MCNoOab30BaHUE MarHuTa
I') pacTBOpeHHE cMECH B BOJE, PUIBTPOBAHUE U BHITAPUBAHKE
3. ATOM — 3T10:
A) mpocTeiilnas XuMuuecKkas yactuia b) Mmenpuaiiinas XuMHYECKA HEACTMMAs YacTULA
BelecTBa B) wacthna, cocTosimas u3 MPOTOHOB U 3JIEKTPOHOB ') yacThIia MOJIEKYJIbI
4. BemecTBo — 3710:
A) TO, M3 4Er0 COCTOAT aTOMBI
B) To, u3 yero cocrosr pusnUeckue Tena
B) T0, 13 4ero cocTosT MOJIEKYJIbI
') onpenenénueplii B aTOMOB
5. B 200 rpammax 15%-HOro pactsopa coaep>kaHue NOBAPEHHOM COJIM COCTABIISAET
A)75r b)24r B)30r I') 108 r
6. BeiOepute BEpHOE YTBEPKIACHHUE:
A) KHCOTBI — 3TO CITO’KHBIE BEIIECTBA, 00JIAJAI0IUE KUCIIBIM BKYCOM
B) Conu — 3T0 ClIO’KHBIE BEIIECTBA, COCTOSIIIME U3 aTOMOB METAJIIA U KUCTIOTHOTO
ocTarka
B) okcuapl — 3T0 CIOXKHBIE BENIECTBA, COCTOSALINE U3 ATOMOB METAIIA U KUCJIOPOJa
[') oCHOBaHUS — 3TO KPUCTAUNIMYECKUE BEIIECTBA, XOPOLIO PACTBOPHMBIE B BOJIE
7. OTtHOCUTENBbHAS MOJIEKYJIsipHAs Macca cyibdara Meau CuSO,4 paBHa
A)S3Bb)160 B)77 T') 112
8. ®opmyna kapoonara Hatpus: A) Na,CO; b) Na,COs B) Naz;CO; I') CaCOs
Tosviuennwiii yposens. Opopmums u peuiums 3a0a4y.
9.Paccuuraiite Maccy BojAbl M Maccy cyibdara skeneza FeSO,, HeoOXomuMbIX uis
npurotoBiicHus 250 T 3%-HOTO pacTBOpa 3TOM COJH.
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IIpomexyTounas arrecrauusi. KonrpoabHas padora
7 knacc
Bapmuanr 2.
Yacme A
baszoswiil yposgerv.3a0anue ¢ 0OHUM NPAGUTIbHBIM OMEEmMOoM
1. B KakOM M3 BapUaHTOB OTBETOB MEPEUNCIIEHBI TOIBKO CIIOKHBIE BEIIECTBA:
A) BOJa, YIJIEKUCIIBINA ra3, Kucnopoa b) Boaa, yrinekucnslii ra3, skene3nsid kynopoc B)
Menb, Boaopoa, pocdop ') Boga, moBapeHHas cojib, pocdhop
2. Kakoii u3 cnoco00B pa3feiicHust BEMIECTB MO>KHO UCTOIB30BATh ISl Pa3/ICIICHHUS
CMECH MEJIKOTO PEYHOI0 MECKA U ACPEBSIHHBIX OMUJIOK:
A) ¢punbTpoBaHKe U BbinapuBaHue b) npocenBanue B) BeinapuBanue U pUiabTpOBAHUE
') pacTBOpeHHE CMECH B BOJIC M OTCTAMBAHUE
3. Menpuaiiinas XUMUYECKH HEAEIMMAsl YacTHLlAa BENIECTBA —3TO:
A) snektpon B) nmpoton B) sinpo I') atom
4. MoJiekyJia — 3T0:
A) Menpyaiiinas yacTHIIA BEIIECTBA, COXPAHSIONIas €ro XUMUYECKe cBolicTBa b) 1o, u3
4ero cocTodT (pu3nueckue Tena B) onpenenéHHbli BUI aTOMOB
') TO, B3 YEro COCTOSIT ATOMBI
5. B 400 rpamMmmax 25%-HOr0 pacTBOpa COACP)KAHUE CEPHOM KMCIIOTHI COCTABIISAET
A)160r B)16r B)10r 1001
6. BeiOepute BEpHOE YTBEPKIACHHUE:
A) KUCOTBI — 3TO CJIOKHBIE BEIIECTBA, COCTOSAIIUE U3 aTOMOB BOJOPOJAA U
THIPOKCOTPYIIIBI
B) ocHOBaHUMs — 3TO CIOKHBIE BEIIECTBA, COCTOSALIME U3 aTOMOB BOJIOPOAA U KACIOTHOTO
ocTarka
B) okcuapl — 3TO CIOXKHBIE BEMIECTBA, COCTOSALINE U3 IBYX SJIEMEHTOB, OJJUH U3 KOTOPBIX
- KHCJI0POA
') conmm — 31O KUAKKE BEIIECTBA, OKPALIMBAIOIINE WHANKATOP B KPACHBIN LIBET
7. OTHOCUTENBHAS MOJIEKYIsIpHAs Macca ¢ocdara Hatpus NazPO,
A)164 b)118 B)58 1) 80
8. ®opmyna cunmkara kamms: A) CaSiOs b) K,Si03 B) K,S104 1) K35104
Tosviuennwiii yposens. Opopmums u peuiums 3a0a4y.
9. Ckonbko rpamMmmoB cyJibpara meau CuSO4 1 CKOJIBKO PaMMOB BOJIbI COJEPIKUATCS B
350 rpammax 12%-HOTO pacTBOpa 3TOM comn?
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Kpurepun oneHuBanus

Bapuant 1 Bapuant 2
I.r 1.0
2T 2T
3.0 3r
4.6 4.a
5B Sr
6.0 6.B
7.0 7.a
8.a 8.0
9. m(FeSO4) =mp*w(FeSO4) = 9. m(CuSO4) =mp*w(CuSO4) =
250%30/100=75r. 350*12/100=42r.
m (H20) = mp- m(FeSO4) =250-75= m (H20) = mp- m(CuSO4) =350-42=
175r, 308r.

Kaxxnoe 3amanue 6a30BOro ypoBHsi OeHUBAETCs B 1 6ayir: UToro 8 Gayos
3aaHue TOBBIICHHOTO YPOBHS OLEHUBAETCS OTACIBHO B 5 OAUIOB.
Hroro 3a paboTy yvammecs noayyaroT BO3MOKHOCTh 3apadoTaTh 2 OUEHKH.
basoBelii yPOBEHB!

0-36 —«2»

4-56 —«3»

6-70 —«4»

86 —«5»

[ToBEBILLIEHHBIH YPOBEHB:

Jlano-16

Haxoxnenne maccel con ((opmyJsia + BeIUMCICHAS ) — 20
Haxoxxaenne maccol BObI ((opMyJia + BeIUMCICHHS ) — 20
Kpurepun:

1. 3ananue - 5 Oanna

2. 3ananue - 2 6anna

3. 3ananue - 2 6ann

4. 3ananue - 4 6anna

Bcero: 136

OueHka:

«5S»-ot 11 go 13 Gamios

«4» - ot 8 o 10 Gayos

«3» - o1 5 o 7 bamioB

«2» - ot 0 1o 4 bamioB
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