


MNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE CcpeAaHero oOmero oo6pa3oBaHus
pa3zpaborana Ha ocHoBe DenepanmbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOlt 00pa3oBaTENbHOM MPOrpaMMbl CpeHEro o0OIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIx B DegepaibHOM  rOCYJIaPCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
ydyeOHOro mnpenMera «XUMHs» B oOpa3oBaTelbHBIX OpraHuzauusx Poccuiickoit
@enepauyy, peanu3ylOMIUX OCHOBHBIE 00pa30BaTENIbHBIE IPOrPaMMBbI, U
OCHOBHBIX TnONIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oeneparuun Ha nepuoa 1o 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

eab 1 3a1a4n U3yYeHUS IJIEKTHBHOI0 Y4e0OHOI0 NpeaMeTa

JlononiHsii W pa3BuBasi IIKOJbHBIM 0a30BbIi  KOMIIOHEHT, SIBJISISICh
MH(MOPMAIIMOHHOW MOJJIEPKKONU JUIsl CTapIICKIACCHUKOB, OTKPBIBAs IIUPOKHUE
BO3MOXKHOCTH [IJII XMMHUYECKOTO SKCIEPUMEHTA, KypC CTaBUT LeJb. pPa3BUBATh
WHTEJUIEKTYaJIbHbIE M TBOPYECKUE CIOCOOHOCTH OOy4Yaroluxcsi B MPOLECCe
MOMCKA PEIICHHS TTOCTaBIECHHBIX MPOOJIEM.

Heobxoaumo BBIJICTUTH CIEYIOIINE 3aJa4u npu M3y4YEeHUU
MporpamMMbl 3JIEKTUBHOTO Kypca:

- CO3JJaHME€ MOTHBAIUM K H3YYCHUIO XUMUU;

- CUCTeMaTH3allisl 3HaHWM ydallluxXcs MO MIPEeaMETy;

- pa3BUTHE JIOTHYECKUX CIIOCOOHOCTEHM ydYaluxcs;

- BBIpa0OTKA M COBEPIICHCTBOBAHHE PAa3IMYHBIX IIPUEMOB PCIICHUS
TEOPETUUECKUX U MPAKTUYECKUX 3aJ1a4;

-CO3/IaHME€ B TPEJCTABICHWUU ydYalIMXCsa o0pa3a XUMHH Kak

UHTETPUPYIOIIEH HAyKH, UMEIOLIEH OTPOMHOE 3HAUYCHHE B JKM3HU OOIIECTBA.

- PacKpbIThb pPOJIb U TEPCIEKTUBBl XUMHUYECKUX 3HAHUW B PEIICHUU
AKOJIOTUYECKUX MPOoOIeM

- CIOCOOCTBOBATh PA3BUTHIO CIIOCOOHOCTH K CAMOCTOSITEILHOM paboTe;

- COBEpIICHCTBOBATh HABBIKM U yMEHHs, HEOOXOAUMbIE B HAy4YHO-
HCCIIE0BATEIbCKOM NeITECIbHOCTH.

OO01iee YncIo 9acoB, OTBENEHHBIX JJIA U3YYCHHS TIpeAMeTa cocTaBisier B 11
kiacce — 34 gaca (1 gac B Heento).
Bunbl n gopmbl peanmzanuu padodeii nporpaMMbl BOCIIUTAHUSA
JIro0oi ypoK, Kak 3B€HO CUCTEMBI O0yUYeHHUs 001a1aeT ONpeIeTICHHBIM
BOCITUTATEIHHBIM ITOTEHITAATIOM.
BocnuTteIBaromuMu Hallli YpOKHA CTAHOBSTCS, KOT/1a MBI
1. JlemaeM ypoKu UHTEPECHBIMU;



2. [ToxOupaemM BOCIUTHIBAIOIIEE COIEPKAHUE YPOKA;
3. Bxirogaem B ypok akTuBHBIE (POPMBI paOOTHI.
B manHOM MoyJie mpeacTaBaeHbI BUABI U (DOPMBI ACATEIBHOCTH, KOTOPHIE

UCIIOIB3YIOT B padote nemaroru «Measenackas COII umenu ['epos CoBeTckoro
Coro3a A. I'. PomaHoBay.

Buabl 1eATeIbHOCTH 11l OBBIIICHUS HHTEPeca K YPOKY:

- OTBETCTBEHHAS M YECTHAs OJATOTOBKA K YPOKY;

- BHezanHoe penieHue (Mcxo1si U3 CUTyalluy ypoKa: Crop, AUCKYCCHS U T.11.);
- Harnsanoe Bocnipusitue (oka3 OTpbIBKOB (PUIIBMOB U MYJIBT(HUIBEMOB);

- Ucnionp30BaHue JIMYHOTO OMBITA;

- luTtepecHble (akThl, TONOJHUTEIbHbBIE MaTePUAIbI;

- [Ton6op nabopmaru asst 00ydaroumxcsi B COOTBETCTBUM C BO3PACTOM;
- Y4deTr uHTepeca YUEHHUKOB;

- Ypok-urpa, ypok-sukropua, KBH, nucmyTsl,

- KomOuHMpOBaHHbBIE YPOKU;

- Herpagumnmonnsie popmel mojgaun Marepurana;

- Co3llaHue cUTyaluu ycrexa;

- HCLIECHUPOBKH C YYaCTHEM YUEHUKOB;

- OpraHu3alvOHHbBIII MOMEHT B CTUXOTBOPHOH (hopME;

- HetpaguumoHHbIe TOAXOAbI K PEIICHUIO 3aaHUM;

- TEXHOJIOTUSI Pa3BUTHSI KPUTUUECKOTO MBIIIUICHUS;

- tudepennrpoBaHHOE O0yUEHHE;

- YYET JIETCKOU CyOKYJIbTYPBI;

- oOpallleHre K TUYHOMY OIBITY YYEHHUKOB;

- BBIMBIIIUICHHBIN 00pa3;

- BHUMaHUE K OCOOCHHBIM yUYECHUKAM;

- MOTUBUPYIOLIUIA OTEHIIHAI IOMODA;

- He(hopmaibHOE OOIIEHUE CO 3HAYMMBIM B3POCIIBIM;

- UHTE€PECHBIE TPAJULUHU YPOKA;

- IPOCUTH MPOUIEHUS 32 CBOU OIIUOKH.

IIpuembl ¢ BOCIUTHIBAKOIINM COACPKAHNEM:

- IpUEMBI, MOOYKAIOIIKE JyMaTh O HEHHOCTIX U dKU3HEHHBIX MpodiieMax;
- IpeIbsIBJICHUE BOCIIUTHIBAIOLIEH MH(GOPMAIIMN Ha YPOKE;

- aKIIEHTUPOBAHKE BHUMAHUS HAa HPABCTBEHHBIX MPOOIEMax;

- opranuzaius paboThl ¢ BOCIIUTHIBatOIIEH HH(DOpMaIuei;

- IPUBJICYCHUE BHUMAHUS K TYMaHUTapHBIM MpobiieMaM 00111eCTBa;

- IPUMEHEHHE 3/I0pPOBbECOEPEraroIIuX TEXHOIOTUH;

- BOCIIUTAHHUE YyBCTBa TOBapUIIIECTBA (padoTa B IpyIIiax);

- BOCIIUTAHUE B3aMMOIMOMOIIIH, B3aUMOBBIPYYKHU, 3CTETUKH, HPABCTBEHHOCTH Ha
BCEX 3TaNax ypoKa B HAYaJbHBIX KJIaccax;

- 00CyK/IeHNE PA3IUYHBIX CUTYAIIH, C TIOCIAEAYIOUIIM €IUHBIM BBHIBOJIOM;
- YPOKH C COJAEPKaHUEM PA3JIMYHBIX OBITOBBIX TEM;



- MEKJIMYHOCTHBIE OTHOLICHMUS;
- pa3roBOp 0 HEM3MEHHBIX LIECHHOCTSIX OOLIECTBA;

- 00BsCHEHUE MIOHATHUS «MOPaJIb», «MOpasibHbIe LICHHOCTH;
- YBaKEHHUE JIPYT K APYTY.

AKTHUBHBIE GOPMBI PadOTHI:

- TBOPYECKHUE 3a]JaHUS;

- MPOOJIEMHBIE CUTYAIINH;

- HECTaHJIapTHBIE YPOKH;

- METOJIa «KEHCOBY;

- yueOHbIe TUCKyCCUH (11e0aThl);

- COCTaBJICHHE CUHKBEIHA,

- paboTa B MaJIbIX TPYIIIax;

- IPaKTUYECKHE 3a/1aHNUS;

- «MO3TOBOH LITYPMY;

- ICUXOJIOTMYECKUE TPEHHUHIU;

- npumenenne UKT;

- BUKTOPUHBI;

- y4eOHbIE TPOEKTHI (COBMECTHBIE U MUHU-TIPOEKTHI);

- pOJIEBBIE UTPHI;

- HACTOJIbHBIC UTPHI.



COAEPKXAHME OBYUYEHUSA

Teopernvyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10UKa. DHEPreTUYecKre ypOBHH, MOJAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH paclpeleeHus AIEKTPOHOB MO OpOUTAISIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepnognueckuii 3akoH u I[lepuoanyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U [lepmoamyeckoil CucTemsl
xuMmudeckux sneMmeHToB . M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOICTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX U CIOXXHBIX BEIIECTB IO TPYIIaM H TEPHOJaM.
3HaYeHUE MEPUOANYECKOrO 3aKOHA B PA3BUTHUU HAYKH.

Crpoenue BemiecTBa. XUMHYECKash CBsSI3b. BHIBI XUMHYECKOW CBA3U
(KoBaJIeHTHasl HEMOJISIpHAsi W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBSI3M (OOMEHHBIM M JIOHOPHO-
aKuentopHsiil). Bomopoanas cBsi3b. BaneHTHOCTh. JIEKTPOOTPHUIATEIHHOCTS.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemiectBa  MOJIEKYJISIPHOTO Y HEMOJIEKYJISIDHOTO  CTPOCHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBA. THUMbl KPUCTANIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAINIMYECKON PEIIETKH.

[loHATHE O OUCHEPCHBIX cUcTeMaX. VICTUHHBIE WM KOJUIOMIHBIE PaCTBOPHI.
MaccoBast 10514 BEIIECTBA B paCTBOPE.

Knaccuduxanus HEOPraHUYECKUX COEIMHECHUM. Howmenknatypa
HEOPraHWYECKUX BEIIEeCTB. ['eHeTMdeckass CBs3b HEOPraHMYECKUX BEIIECTB,
MIPUHAICKAIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas  peakuusa.  Kiaccupukanmss  XUMHUECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHWYECKOM XHWMHHU. 3aKOH COXPAHEHHsI MacChl BEIIECTB,
3aKOH COXPAHECHUS U MIPEBPAILCHUS SHEPTUU TPU XUMUYECKUX PEaAKIIUSX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTbh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xumuyeckoe paBHoBecue. DakToppl, BIUAKOIIKE HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle larenbe.

DnekTponuTnyeckas aucconuainus. CuibHbIC U caadbie 25eKkTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIASl, HEUTPAJIbHAs, LICJIOYHAS.

OKUCITUTENIBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEUIECTB M HX MPEBpaIlCHUN:
neMoHcTpanus Tabnui «Ilepuogndeckas cucrema XxuMudeckux sjaeMentos 1. U.
MenneneeBay, u3ydeHue Mojieleld KPUCTAUIMUECKUX PEHIETOK, HaOMoJACHUE U
OMHUCaHUE JIEMOHCTPAIIMOHHBIX U JTa0OPATOPHBIX OMBITOB (pa3ioKeHUue MepoKCcuIa
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHHUE CPEIbl PACTBOPOB BEIIECTB



C TMOMOUIbIO YHUBEPCAIBHOIO HWHIUKATOpA, PEaKUMH HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BiusHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTh
XUMHUYECKOU pEaKIIUN.

Pacuérusle 3a1a4n.

Pacy€tel 1nO ypaBHEHUSAM XUMHUYECKHX pEaKUUM, B TOM YHCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJIB30BAHHEM IIOHATUS «MACCOBAs
JTOJISI BEIIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckoid  cucrteme
xumudeckux snemeHToB [[. M. MenneneeBa u O0COOCHHOCTH CTPOEHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETAIOB. AJUIOTPONHUS HEMETAIOB (Ha MpUMeEpe
KHCIIOpoa, cepsol, pocdopa u yriepomaa).

XHWMHUYECKHE CBOMCTBA BAaKHEUIIIMX HEMETAIOB (TaJoOreHOB, CEPhI, a30Ta,
dochopa, yrimepoga U KpeMHHMs) W HMX  COCAMHEHUUA  (OKCHJIOB,
KHUCJIOPOJICOJIEPAKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IprMeHeHne Ba)KHENIIIMX HEMETAIUIOB U UX COCIMHEHUM.

Meraubl. [lonoxenune meramnoB B [lepuoanyeckon cucteMe XMMHYECKHUX
anementoB . . MenneneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MetasuioB. O6mume (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAILIOB.
DJIEKTPOXUMHUYECKUN AT HAPSHKEHUN METAJIJIOB.

XUMUYECKHE CBOMCTBA BaXKHEUINMX META/UIOB (HATPUM, Kaiuil, KaJbIUH,
MarHui, aJlOMUAHMH, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHU.

OO6mue crmocoObl MmoxyyeHus: MeTauioB. [IpuMeHeHre MeTaiioB B OBITY H
TEXHUKE.

OKCMIEPUMEHTAIBHBIE METOJIbl M3YYEHHUS BEIIECTB M WX MNPEBPALLCHUMN:
U3YUYCHHE KOJUIEKIMU «MeTamibl U CIUIaBbl», 00Opa3l0B HEMETAJUIOB, PEUICHUE
HKCIIEPUMEHTATIbHBIX 3a7a4, HAOJIO/IEHWEe M OIMHMCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJ0Uei, KaYeCTBEHHbIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuétel mMacchl BemiecTBa WM O00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY
BEILIECTBA, Macce WiIM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIHUU BEIIECTB,
pacy€Tsl Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIINH, €CITU OJTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponp xuMum B 00€Cri€YEeHUU SKOJIOTMYECKOW, IHEPTreTUYECKON M MHUILEBOU
0€30MacHOCTH, Pa3BUTHH MeAUIHMHBL. [loHSATHE O HAyYHBIX METOJaX IMO3HAHHS
BEILIECTB U XUMUYECKUX PEAKIUN.



[MpencraBinenns 00 OOIMIMX HAYYHBIX NPHHIMINAX  POMBIILICHHOTO
MIOJTyYCHUS BXKHCHIITUX BEIIECTB.

UYeitoBeK B MHUpPE BEIIECTB M MAaTEpPUAJIOB: BaKHEHINNE CTPOUTCIIbHBIC
MaTepHalibl, KOHCTPYKIIMOHHBIC MaTepuajbl, KpacKH, CTEKJIO0, KEpaMHKa,
MaTepuajbl JUIS DJICKTPOHMKH, HAHOMATEPHAJIbl, OPraHUYCCKHE M MHUHEPAJIbHBIC
ya0OpeHwusI.

XuMHUs W 3J0pPOBbE YEIOBEKa: MpaBHJa HCIOJIb30BaHUS JICKAPCTBCHHBIX
IpernaparoB, MpaBuia 0S30MAaCHOTO HCIIONIb30BaHUS MPENapaToOB OBITOBOM XUMHUHU
B MIOBCEHEBHOW KWU3HU.

MexnpeIMeTHBIE CBS3H.

Peanu3arnuss  MeXNpeaIMETHBIX  CBS3¢d NpU  M3y4YeHHMM oOmEedl u
HEOPraHWYECKOW XUMUU B 11 Kilacce OCYIIECTBIIICTCS Yepe3 HCITOJIb30BAHHE Kak
OOIMX EeCTCCTBEHHO-HAYUYHBIX IIOHATHH, TaK M IOHATUH, SBIISIONIUXCS
CUCTEMHBIMHM JIJIS1 OTJICTBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTeCTBEHHO-HAYUYHbIC TOHSATHSA: HAy4YHBIH (PaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHaIu3, CHHTE3, KiIacCu(pUKaIKsg, TEPUOANIHOCTh, HAOJIOCHHE,
HKCIIEPUMEHT, MOJICJIUPOBAHHUE, HU3MEPCHUE, SIBJICHHE.

dusnka: MaTepusi, SHEPTHsI, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PAIMOAKTHBHOCTD, MOJICKYJIa, SHEPTeTUYCCKHIH YPOBEHb, BEIICCTBO, TEIIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUYCCKUE BEIMYMHBI U €IMHUIIBI UX
U3MEPCHHUSI, CKOPOCTb.

buomorus: kieTka, oOpraHm3M, OSKOcHCTeMa, Owmocdepa, Makpo- u
MHUKPOJJIEMEHTBI, BATAMUHBI, OOMEH BEIISCTB B OpraHU3Me.

['eorpadus: MUHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOIMAEMbIC, TOILINBO,
pECYpCHI.

TexXHOJIOTHS: XUMHYECKasi MPOMBIIIIEHHOCTh, METaJUTyprusi, POU3BOJICTBO
CTPOUTEIIBHBIX MAaTCPHAIIOB, CCIbCKOXO3SIHCTBEHHOES ITPOM3BOJICTBO, IHIIECBAs
IPOMBIIIUICHHOCTh,  (papMalmeBTUYECKass  MPOMBIIUICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX IIpPermapaToB, IMPOM3BOJACTBO KOHCTPYKIIMOHHBIX MaTepUajoB,
9JICKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[IJTAHAPYEMBIE PE3VJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 XUMKWHU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHUS
OOy4YaroNIMMHUCSL TMPOTpaMM CpeHEero oO0mero oo0pa3oBaHus (JUYHOCTHBIM,
METaNnpeMETHbIM M MpeAMETHbIM). HaydHo-MeToauuecko OCHOBOM st
pa3pabOTKHU IUIAaHUPYEMBIX PE3YJIbTATOB OCBOEHUS NPOrPAMM CPEAHEr0 OOILEro
00pa30BaHUs SBISIETCS CUCTEMHO-/IEATETLHOCTHBIN MOIXOI.

B COOTBETCTBHM C CHCTEMHO-AEITEIBHOCTHBIM IOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMs MpeameTa «Bormpochl o0mieil xumum» Ha
YPOBHE CpeAHEro o0uero 00pa3oBaHus BbIIEIEHBI CIEAYIOIINE COCTABISAIOIINE:

OCO3HAaHHE OOYYAIOIMIUMHKCS POCCHUHCKOW TIpa)KHaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJM4Yue MOTUBAIIMU K O0YUEHHUIO;

1eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAIAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTH OOyYarouIuxcsi PYKOBOJICTBOBATHCS B CBOEH
JEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, MPUCYIIUMH LIEIOCTHON
CUCTEME XUMHUYECKOTO 00pa30oBaHus;

HaJU4Yue MPaBOCO3HAHUS IKOJOTHUECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH KU3HCHHBIE TIJIAHBL.

JIndHOCTHBIE pe3yJbTaThl OCBOEHUs Tpeamera «Bompockl oOmmel Xumum»
JOCTUTAIOTCSI B E€AMHCTBE Y4e€OHOM M BOCIMUTATENBHON JESITENIBHOCTH B
COOTBETCTBUM €  T'YMAaHUCTUYECKUMH,  COLHUOKYJbTYPHBIMH,  JTYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMU U HJI€aJIaMU POCCUICKOTO IPaKJaHCKOr0 OOIIECTBA,
NPUHATHIMUA B OOIIIECTBE HOPMaMM M IIpaBUJIAMH TIOBEJECHHUS, CIIOCOOCTBYIOITUMU
IpoLieccaM  CaMOIIO3HAHMs, CaMOpPa3BUTUS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YYaroMINXCsl.

JImuHOCTHBIE pe3yNbTaThl OCBOEHUs Tpeamera «Bormpochl oOmieln Xumum»
OTPpaXalOT CHOPMUPOBAHHOCTh OIbITAa TO3HABATEILHOW M  MPAKTUYECKOU
JIEATEeNIbHOCTU 00yYalolUXCs 10 peaau3aluu MPUHATHIX B O0IIECTBE LIEHHOCTEH, B
TOM YHCJIE B YACTH:

1) rpaxxaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBQXXEHHUSI K 3aKOHY W ITPABOMOPSIKY;

MPEJICTABJIECHUS] O COLUMAIBHBIX HOPMAaX M MPaBWIAX MEKIMYHOCTHBIX
OTHOILIEHHI B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIbHOCTH MpU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 3a7ay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY |
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUAOB YUEOHOU JEATENbHOCTH;

2) IaTPHOTUYECKOI0 BOCIIUTAHUA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAy4YHOMY HAacCJEIUI0
OTE€UYECTBEHHOMN XMMUM;

yBaXEHHsI K MpOIecCy TBOpPUECTBA B OOJACTU TEOPUM M IMPAKTHYECKOIO
NPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAyKH €CTh PE3yJbTar
JUIMTEJIbHBIX ~ HAaOJMIOJE€HUM, KPOMOTIMBBIX OKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJIyYEHUU M IOCIEAYHOLIEM
aHanu3e WH(OpPMAILMU O MEPEJOBBIX TOCTHXKEHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO NIOBEACHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUMBATh CBOE IMOBEJEHUE U MOCTYIKH CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M NPABOBBIX HOPM M OCO3HAaHHUE IMOCIEACTBUI 3THX
IIOCTYIIKOB;

4) popMupoOBaHHs KYJAbTYPHI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro ooOpas3a >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3MUECKOMY U
IICUXUYECKOMY 3710POBBIO;

coOIO/IeHUsT TpaBui O€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
IIOBCEIHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAaHUsl LEHHOCTHM NPaBWI HHJMBHUAYaJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS MOCIEACTBUN M HENPHUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEeI0BaTEIbCKOM
NeSITebHOCTH, OOLIECTBEHHO TIOJIE3HOHM, TBOPUYECKOM © JIpYyrux BUAaX
NEATENbHOCTH;

YCTaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPaKTHYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAKTUYECKOMY HU3YUYEHHUIO MPOpeccuil pa3IudyHoOro pojia, B TOM
YHClie HA OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHUN IO XUMUH;

YBaXEHUS K TPy, JIIOJISIM TpyJa U pe3yiabTaTaM TPYAOBOU AeATEIHHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBHUIYaIbHOW TpPAEKTOPUU
oOpa3zoBanus, Oyaymiedl mnpodeccur U peanu3alud COOCTBEHHBIX >KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U
notpedHoCTeH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€JIECOO00PA3HOTO OTHOILIEHUS K MPHUpOJe, KaK HMCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMJIe;

NOHUMAaHUSL TJIOOAIBHOTO XapakTepa SKOJOTHYECKHX MpoOieM, BIHMSHUS
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSTHUE TPUPOAHON U COLMATIBHON CpPEbL;

OCO3HaHUS HEOOXOJMMOCTH HCHOJb30BAaHUS JOCTWKEHUN XUMHM JAJIs
pelieHus: BONPOCOB PALIMOHATILHOTO PUPOAOIIONb30BAHUS;

AKTUBHOIO HENpPUATHS JEHUCTBHUM, NPHUHOCAIIUMX BpEJ OKpYKAIOMIEH
IPUPOAHON Cpele, YMEHHsS INPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTHYECKUE
MOCJIC/ICTBUS MPEANPUHUMAEMBIX JCHCTBUN U IPEIOTBPAIIATh HX;

HAJIMYUS PA3BUTOTO IKOJIOTHYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYIbTYPHI,
OIbITa NEeATENBHOCTH DKOJIOTUYECKOM HaIpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCSI UMH B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MAIBHON
NPAKTUKE, CHOCOOHOCTM M yMEHUS AaKTUBHO NPOTUBOCTOSTH HJIEOJIOTUHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOILIECTBEHHON MTPAKTUKH;

NOHMMAaHUA CleUM(UKH XUMUM KaK HayKH, OCO3HaHHMs €€ poilu B
(GOopMUPOBAHUN PAIMOHATIBHOIO HAYYHOI'O MBIIUICHUS, CO3/aHUU LIEJIOCTHOTO
MpecTaBlieHus 00 OKpYyKaloleM MHUpE Kak O €IMHCTBE NMPUPOJAbI U YEOBEKa, B
NO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHWU MpoOJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOSXKJIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHHM i1  COBPEMEHHOM
UMBUJIM3ALMU: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXXHOW poONH B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbl, PEIICHUU TI00aTBHBIX MPOOIeM
YCTOMUYMBOIO Pa3BUTHUS YETOBEUYECTBA — CHIPHEBOM, IHEPreTUUECKOM, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIAUIMHBI, OOECIEYEHUH YCIOBUU
YCHEIIHOTO TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaKJOro 4YJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHHUS CYUIHOCTH METOJOB
MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh



NoJIy4aeMble 3HAHUS JJIsl aHAIM3a U OOBSICHEHUS SIBJICHUN OKPY’KAIOIIEro MUpa U
IPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHbBIE 3aKIIIOUEHUS Ha
OCHOBE HAy4YHbIX (AKTOB M HUMEIOLUIUXCA JaHHBIX C LEJIbI0 IMOJIy4YECHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus Npo0JIeM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO U UCCIIEA0BATENbCKON EATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTH K  HENpEephIBHOMY  00pa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHUW 10 XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU TOTPEOHOCTSMU;

MHTEpeca K OCOOCHHOCTAM TpyJda B paziuyHbIX cepax mpodeccuoHanbHON
NEeSATENBHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeMeTHBIE PE3yJIbTaThl OCBOCHHS Y4YeOHOro mpeamMera «Bormpockl
oO11ell XUMHUM» Ha YPOBHE CPEHEr0 O0IIEro 00pa3oBaHus BKIIOYAIOT:

3HaUYMMblE 1 (OpMUpOBaHUS ~ MHUPOBO33PEHUS  OOYYAIOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIE) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
[EJIOCTHOCTh HAYYHOHW KapTHHBI MHpa W CHENU(PHUKY METOIOB TIO3HAHUS,
UCIIOJIB3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
poIecc, CUCTeMa, Hay4YHbIA (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCccle0BaHne, HAOII0IeHNEe, U3MEpPEHNE, IKCIIEPUMEHT U IPYTHE);

yHHUBEpCaJbHbIe y4eOHBIC NEHCTBUs (IMO3HABATENIbHBIE, KOMMYHHUKATHUBHEIE,

PETyJISTUBHBIE), o0ecreynBarome (dopmupoBaHue (GyHKIHOHATIBHOM
TPaMOTHOCTH M COI[MAJIbHON KOMIIETEHIIUU 00YyUaIoXCs;
CIIOCOOHOCTD oOyyJaronmxcs UCII0JIb30BaTh OCBOCHHBIE

MEXKIMCIMIUITMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS M YHHUBEPCAIbHBIC y4YcOHBIC
JICVUCTBUA B MMO3HABATEIILHOM U COIUAIIBHON MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMOo3HABaTEJIbHBIMHA
JeHMCTBUSIMMU:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITETILHO  (OpMynIMpOBaTh W aKTyaJIM3UpOBaTh  Mpoodsiemy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh LEJIU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl U KPUTEPUH HX
JIOCTHXKEHUS, COOTHOCUTD PE3YJITAThI ACATEIIHLHOCTH C MOCTABJICHHBIMU 1LICJISIMU;

MCIIOJIb30BaTh NP OCBOCHUW 3HAHHMN NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICIIATh XAPAKTEPHBIC NMPHU3HAKHU TMOHSATUM U YCTAHABIMBATh WX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS JI1 OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUA M KpPUTEpPUM JJIs KJIacCU(PUKAIUMU BEIIECTB U
XUMHUYECKUX PEaKInii;

yCTaHaBJIIMBATh MPUYUHHO-CJICJACTBEHHBIC CBA3M MEXIYy H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHHUS (MHIYKTUBHBIC, JIEIYKTUBHBIE, IO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTM W MPOTUBOPEYMS B paccMaTpUBAEMbIX
SBIICHUSX, (POPMYIUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSTH B MPOIECCE NO3HAHUS, UCIIOIb3YEMbIE B XUMHUH CUMBOJIMYECKHE
(3HaKOBBIE) MOJIENIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHCHHE XUMHUYECKOU
peaKkiuy — MPU PElIeHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIC TIPEICTABIICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMHUUECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIAJICTh OCHOBAMHU METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMUYECKUX
peakuuii;

dbopMyIUpPOBAThH 1NN U 33/1a4U UCCIIEI0BAHUS, UCTIOIb30BATh MOCTABICHHBIC
U CaMOCTOSTEIbHO C(OpMYJIHpOBaHHBIE BOIMPOCH B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BIAJC€Th HAaBBIKAMU CAMOCTOSITEIBHOTO IUJIAHUPOBAHUS M IPOBEIACHUS
YUYEHHUECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOII0JaTh 33 XOJA0M
npolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yibTaT, (POpMYyJIHpPOBATH
0000IIeHUS U BBIBOABI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEA0OBAHUSA,
COCTaBJIATh 0OOCHOBAHHBINA OTUET O MPOCIIaHHON PaboTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEIOBATENLCKOW U MPOEKTHOM
NESATeNIbHOCTH, TMPOSBIISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATEIBHOMY
MOUCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3IuYHBIX
METOJIOB TTO3HAHMSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMaIu (HAy4HO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COAEp)KaHUSA, CIPAaBOYHBIE TOCOOUS,
pecypcbl HTEpHeTa), aHanmM3UpoBaTh MHPOPMALIUIO PA3NIMYHBIX BUAOB U (HOpM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



GbOopMyIUPOBATh 3aMPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE U
oroope wuHbOpMan¥K, HEOOXOMUMOW JJIsi BBIMOTHEHUS Y4YEOHBIX — 3ama4
OIPEAECIIEHHOIO THUIIA;

npuoOpeTaTh OMBIT HMCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUHA U Pa3TUIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSATETILHO  BBIOMpATh  ONTUMANBHYIO  (GOpMYy  TPEACTABICHHUS
uH(popmanuu (cxeMsbl, rpaduKu, TMarpaMMbl, TaOJIULbI, PUCYHKH U JPYTHE);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uWHpOpMaIMeil: TPUMEHSATh MEXIpeaAMeTHbIe ((du3udyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIbI, (DOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

WCIIOJIB30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HATJISTHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIaeMOM TeMbI B XOJ€ Iuajaora u/uiu
JTUCKYCCHUH,  BBICKa3bIBaTh  WJAEH, (OPMYJIUPOBATh CBOM  MPEIOKCHUS
OTHOCHUTETHHO BBITTOJTHCHHUS TIPE/IIIOKEHHON 3a1a4H;

BBICTYNATh C TPE3CHTAIMEH pe3yJbTAaTOB IO3HABATEIBHOU JACSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO MJIM COBMECTHO CO CBEPCTHUKAMU MIPH BBIMOJIHEHUHU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUYECKONW pabOThl IO MCCIEAOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluyd y4eOHOro MnpoekTa u (HopMyJIupoBaTh BbIBOIbI
10 pe3yJIbTaTaM IPOBEAEHHBIX HCCIAEAOBAHUN IMMyTEM COTJIACOBAHUS TO3WIUNA B
xoJ1e 00Cy X IeHHS 1 OOMEHA MHEHUSMH.

OBjaieHHe YHUBEPCAJIbHBIMH PEryJISITHBHBIMH JeHCTBUSIMU:

CaMOCTOSATENILHO IUJIAHUPOBATh M OCYILIECTBISATH CBOKO I103HABATENIbHYIO
NEeATENBHOCTh, ONpeaeNsas e€ Ieau W 3aJadd, KOHTPOIHMPOBATH WU IO MeEpe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MPEAJaraeMblii ajiropuT™M JACUCTBUM MpHU
BBITIOJIHEHUU YYEOHBIX U HCCIENIOBATENbCKUX 3a7ad, BbIOMpaTh HamOoJee
3G deKTUBHBIN Ccroco0 HMX pemieHus ¢ Y4ETOM TOJyYeHHS HOBBIX 3HAHUU O
BCIIECTBAX M XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOSH JIEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
¥ CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

11 KITACC

[IpenmeTHble peE3yNbTaThl OCBOEHUA Kypca «Bompochl oOmmeit xumum»
OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPa, POJM XHMHU B I[IO3HAHUU SIBJICHUU



npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOM TSI PEIICHUS TPAKTUIECKUX 3a]1a4
U DKOJIOTMUECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOIHOMN
cpene;

BJIQJICHUE  CHUCTEMOM  XUMHMUYECKHUX  3HAHUM, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIATAIONIUE MOHATHS (XUMUYCCKUH 3JIEMEHT, aTroMm, u3orom, S-, p-, d-
AJIEKTPOHHBIE OPOUTANIM aTOMOB, HMOH, MOJEKYJIa, MOJb, MOJISAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIHHOCTh, CTENIEHb OKHUCJICHUSI, XUMUYECKasl CBSA3b
(KoBasIeHTHAas1, MOHHAsI, METAITTUYECKAs, BOJOPOIHAS ), KPUCTAIIIMYECKAsl PEIIETKA,
TUANBl XUMHUYECKUX  PEAKUUM, PpacTBOp, DJIEKTPOJIHUTBI,  HEIJIEKTPOIUTHI,
AIEKTPOJIUTUYECKAs] JAUCCOIMAIMS, OKHUCIUTEIh, BOCCTAHOBUTEIh, CKOPOCTh
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHUE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKON Aucconranuu, nepuoanueckun 3akoH [[. M. Menpaeneesa,
3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAICHUS HEPTUU
NpU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMUYECKUU SI3BIK XUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEXKAIIMe B OCHOBE IMOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBJICHUH, (PAKTOJIOTHYECKHE CBEJCHHUS O CBOMCTBAX,
COCTaBe, NMOJyYeHUH U 0€30MacCHOM HCMOJIb30BAHUH BaKHEUIITUX HEOPTraHUYECKUX
BEIIECTB B OBITY U IPAKTUYECKOM IEITELHOCTH YETIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEpHbIE NPU3HAKU MOHSITHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTraHUYECKHUX BEIIECTB U UX MPEBPALCHUI;

c(hOpMHPOBAHHOCTh YMEHHM HCIONH30BATh XMUMHUYECKYI) CHMBOJIUKY IS
cocTtaBiieHuss (GOpPMYJ BEIIECTB M  YPaBHEHUH  XUMHUYECKUX  PEaKIUH,
cuctemaTuieckyro HoMeHknarypy (IUPAC) u TpuBnanbHbIC Ha3BaHUS OTIACITBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIM ra3, aMMHaK, TamiéHas
U3BECTh, HETAlIEHAs] U3BECTh, TUTHEBAS CO/IA, IUPUT U JIPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINPEACNATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCAMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBaJICHTHAs, MOHHAsI, METAJJINYECKasi, BOJIOPOJIHAS]) B COCUMHECHUSIX, TUI
KPUCTAJIMYECKON PEeIIETKH KOHKPETHOTO BelllecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJJTMYECKAs), XapaKTep CPEebl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
COCJIMHCHUI;

c(hOpMHPOBAHHOCTh YMEHHI yCTaHaBJIMBATh IPUHAJIEKHOCTh
HEOPraHMYECKUX BEIIECTB MO HX COCTaBY K OMNPEACIEHHOMY KJacCy/TpyIre
COCIMHEHUH (MPOCThIE BEMIECTBA — METAJIbl U HEMETAJIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIC THAPOKCHUIBI, COJIH);



c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MEPUOANUECKOrO 3aKoHa /JI.
W. MenpeneeBa u J1eMOHCTPUPOBATH €0 CHCTEMATH3UPYIONIYI0, OOBICHUTEIHHYIO
Y IPOTHOCTUYECKYIO (QYHKIINU;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKMX JJeMeHTOB |—4 mnepuonoB Ilepuonnueckoil CcucTeMsl
xuMmudeckux snemMeHToB JI. M. MenueneeBa, WCIONB3ysS TMOHATHS «S-, P-, -
AIEKTPOHHBIE opOuTanmy, «IHEPTETUUYECKHUE YPOBHUY, OOBSICHSIThH
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XHUMHUYECKUX JJIEMEHTOB U UX COCIUHEHUU
10 IepuoaaM u rpynnam llepuoanueckon cucreMbl XUMHUECKUX d1eMeHToB /[[. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBATh)  OOIIHE
XMMHUYECKME CBOWCTBA HEOPraHWYECKHWX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE TI€HETUYECKOU CBS3UM MEXIY HEOPraHUYECKUMHU
BEILIECTBAMH C MOMOLIBIO YPAaBHEHU COOTBETCTBYIOLIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIHUH IO
pa3IUYHBIM TpU3HAKaM (YUCIYy U COCTaBY pPEarupyrollnX BEIIECTB, TEIIOBOMY
ahdexTy peakuuu, U3MEHCHHIO CTEIICHEW OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKuuu, y4acTHIO KaTaau3aropa);

chOpMHPOBAHHOCTh YMEHHIM COCTaBJISTh YPABHEHUSI PEAKIMUA Pa3IUIHBIX
THUIIOB, TOJHBIE U COKpPAIIEHHBIE YPABHEHUS PEaKluii HOHHOr0 0OMEHa, YUUThIBas
YCIIOBHS, TPU KOTOPBIX 3TU PEAKIUHA UAYT J0 KOHIIA;

chOpPMHUPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKINH, TOITBEPIKIAFOIIHEC
Ka4eCTBEHHBI COCTaB pPAa3JIMYHBIX HEOPraHWYECKHUX BEILIECTB, pPAaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILIECTB;

cOpPMHPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHCJIHTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA MOCPEJACTBOM COCTABJICHHS AJEKTPOHHOTO OanaHca
ATUX PEaKIUM;

c(hOpMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMUYECKOM
peakiuy OT PA3IUIHBIX (PAKTOPOB; XapaKTEeP CMEIIECHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aeictus (mpunuui Jle [latense);

cOPMHUPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIe)KalllMe B OCHOBE IPOMBIIUIEHHOIO IOJIYYEHUsI CEPHOM KHUCIIOTHI, aMMHAKa, a
Tak)ke CPOPMUPOBAHHOCTH NPEJCTABICHUNA 00 OOIIMX HAyYHBIX MNPUHLMIAX U
HKOJIOTUUECKUX MPOOIeMaxX XUMHUUECKOTO TPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh yYMEHUN TPOBOIUTH BBIYHUCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpU XUMHUYECKUX PEaKIMsIX, MAcChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O00BEMY OJIHOTO M3 YUYACTBYIOIIMX B peaKIuu



BEILECTB, TEIJIOBOro0 3(P(eKTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHHSI SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHHM COOJII0/IaTh MIPaBUIIa MOJIb30BAHUS XUMUYECKOM
MOCYJIOM M J1abopaTOpHBIM O0OPYJIOBAaHMEM, a TaKKe MpaBWia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHMSMHU MO BBIMOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH M BBIMOJIHATH XHUMHUYECKUAN
HKCIIEPUMEHT (Pa3JI0KEHUE MEPOKCUIA BOAOPOJA B MPUCYTCTBHM KaTalau3aTopa,
ONPEJICJICHHE Cpeabl pacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHMKATOPA, BIUSHUE PA3IUYHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW peakiuwu,
peakluy MOHHOro OOMEHa, KayeCTBEHHbIE pEeaKIMU Ha Ccyib(aT-, KapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHUS, PEIIEHUE SKCHEPHUMEHTANbHBIX 33/1a4 IO
temaM «Metamis» U «HemeTannasl») B COOTBETCTBHM C IMpaBWJIAMU TEXHUKU
0e30MacHOCTH IPU OOpaIllEeHUHU C BEIIECTBAMU U JaOOPATOPHBIM 000pYJOBaHUEM,
NPEACTaBIATh PE3yNbTaTbl XHMMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX PEAKIUI W (OPMYyIUPOBaTH BBIBOJLI Ha OCHOBE
3THUX PE3YJIbTATOB;

chOpPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XUMUYECKYIO
uHGOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEJICTBAa MacCOBOM
KOMMYyHUKaIluu, MHTepHeT U ApyTHXx);

chOpMUPOBAHHOCTh ~ YMEHUH  cOOJOAaTh  MpaBWJIa  AKOJOTHYECKU
1EJIeCO00Pa3HOr0 TOBEAEHUs B OBITY M TPYIAOBOH JEATEIBHOCTH B IENAX
COXpaHEHHUsI CBOETO 3JI0POBbSl M OKPYJKAIOIIEW IMPUPOTHOM Cpelbl, OCO3HABATh
OIMACHOCTb BO3/ICHCTBUS HA JKUBBIE OPraHU3MBbI ONPE/IETEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens [I/JIK, moscHAT, Ha mpuMepax CHocoObl YMEHBIICHHS U
IPEIOTBPAICHHS UX BPEIHOTO BO3JACUCTBUS HA OPTAaHU3M UEIOBEKa;

JUIsE 00Yy4aroUuIMXcs ¢ OrpPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMEHHE
NPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAX TO3HAHUS BEIIECTB U
XUMHUYECKUX SIBICHMUIA;

JUIS CIIETIBIX M CJIA0OBHAALIIMX OOYYaIOUIMXCA: YMEHHE HCIIOIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

KoanuyecTBO 9acoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3aesioB U TEM nudpoBbie
Ne n/m P Kontpoannbie IIpakTHuyeckue (itdpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Pazgen 1. Teoperuueckne 0CHOBbI XUMUH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepnonuueckas cuctemMa XUMHUUECKUX 3 https://resh.edu.ru/subject/29/
aneMeHToB [. 1. Menneneera
C .M o
1.2 TPOCHHE BEIecTha. MHOTo0bpasue 4 https://resh.edu.ru/subject/29/
BEIIECTB
1.3 XUMUYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/29/
Hroro no pazneny 13 https://resh.edu.ru/subject/29/
Paznen 2. Heoprannueckasi xummusi
2.1 Meramist https://resh.edu.ru/subject/29/
2.2 Hemeramnnt 1 https://resh.edu.ru/subject/29/
C
2.3 BASH HEOPTARMHCCIIX 1 OPTaHiHeCiuX 2 https://resh.edu.ru/subject/29/
BEIIECTB
Wroro no pazneny 17 https://resh.edu.ru/subject/29/
Pa3nea 3. Xumusd u :KU3HL
3.1 XUMUS U )KU3HD 4 https://resh.edu.ru/subject/29/
Uroro no pazpeny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3


https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IHOYPOYHOE IINIAHUPOBAHHUE

Ne

T
i eMa ypoka

XUMAYECKUN DIIEMEHT. ATOM.
DOneKkTpoHHAast KOH(UTypalusi aTOMOB

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTnyeckue
padoThl

Jlara
U3ydeHust

DJIEeKTPOHHbIE

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://resh.edu.ru/subject/29/

[Tepuoanueckuii 3aKOH U
[Iepuoanueckas cucTeMa XUMHYECKUX
anemenToB JI. 1. Menneneera, ux
CBA3b C COBPEMEHHON TEOpHUEN
CTPOEHUs aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMHUYCCKUX IJICMECHTOB U UX
COCIMHEHM 110 TPYIIIIaM U IIEPHUOIAM.
3HavYeHHUE MEPUOINIECKOTO 3aKOHA U
CHCTEMBI XUMHUYECKUX 3jieMeHToB JI.1.
MewnzeneeBa B pa3BUTHH HayKU

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

Crtpoenue BeniecTBa. XuMHUYECKast
CBSI3b, €€ BUJIBI; MEXaHU3MBI
00pa3oBaHMs KOBAJCHTHOM CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCTS.
DNeKTpoOTpUIIATEeTbHOCTh. CTEneHb
OKHucJeHus. BelecTBa MOJIEKYISIPHOTO
1 HEMOJICKYJIIPHOTO CTPOCHUS

IlonsTue o AUCHICPCHBIX CUCTCMAX.
HctunHBIE U KOJUIOUAHBIC PACTBOPHI.

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
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10

11

MaccoBas A0JIs1 BEIIECTBA B paCTBOPEC

Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COCTMHECHHM.
I'eneTnyeckas CBs3b HEOPraHUYECKHUX
BEILECTB, Pa3IUYHBIX KIACCOB

Krnaccudukanus XuMHIECKUX peakinuii
B HEOPTaHUYECKOW U OPraHNYECKON
XUMHH. 3aKOH COXPAHEHUSI MACChI
BEIIECTB; 3aKOH COXPAHCHHS U
MPEBPAILICHUS SHEPTUU TIPU
XUMHUYECKUX PEAKIUAX

Cxopoctsb peakiuu. O0paTumblie
peakmuu. XUMHYECKOE paBHOBECHE

[TpakTuyeckas padora Ne 1. « Bnusiaue
pa3ianuHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIUM»

DNEKTPOTUTHYECKAS TUCCOLUAIIHS.
ITonsiTHE O BOIOPOJHOM IIOKA3aTese
(pH) pactBopa. Peakuuu nonHoro
obmeHa. ['uaponan3 opraHmuecKux u
HEOPraHNYECKUX BEIECTB

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

12

OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE
peakmuu. [TonsTre 00 3mexTponu3e
pacIuIaBOB U PacTBOPOB COJIEH

https://resh.edu.ru/subject/29/

13

KonTponbHas padoTa 1o pazaeny
«Teoperndeckue OCHOBBI XHMHI»
O000111eHNE U CHCTEMAaTH3aIUs
3HAHUHU

https://resh.edu.ru/subject/29/



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

14

15

16

17

18

19

20

21

Mertaiibl, UX MOJIOKEHHUE B
[Tepuoanueckoit cucTreMe XUMUYECKUX
anemenToB 1. 1. Menaeneepa u
OCOOCHHOCTH CTPOCHUSI aTOMOB.
OO6mwme Guznyueckue CBOMCTBA
METaJlJIOB

CrnnaBel METaJIIOB.
DNEKTPOXUMHUUYECKUHN PsIi HAPSKEHU I
METaJUIOB

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJIJIOB (HATPUIA, KaJuii, KaJlbIUH,
MarHui, aIFIOMUHUIN) U UX COCTMHEHUN

XHUMUYECKUE CBOWCTBA XpOMa, MEJU U
UX COEOUHEHUN

XuMHUyecKre CBOMCTBA IIMHKA, Kele3a
U UX COCIUHEHUN

[TpakTuyeckas padora Ne 2. "Pemenue
AKCIIEPUMEHTAJIbHBIX 33a4 110 TEME
«Meramae"

Hemeramnnl, uX MOJIOKEHHE B
[lepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. 1. MenaeneeBa u
0COOEHHOCTH CTPOCHHS aTOMOB
du3znyeckue CBOMCTBA HEMETAJLJIOB.
AnoTponus HEMETAUIOB (Ha IPUMEpe
KHCIopoJia, cepsl, hocdhopa u
yriiepona)

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

22

XHUMHUYECKHE CBOMCTBA raJIOreHOB,

https://resh.edu.ru/subject/29/
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23

CCPLI U UX COCI[I/IHGHI/Iﬁ

XuMHyeckre CBOMCTBA a30Ta,
dbocdopa 1 UX COeTUHEHUIA

https://resh.edu.ru/subject/29/

24

XUMHYECKHE CBOMCTBA yIIIepoaa,
KPEMHHMSI Y X COCTMHEHUI

https://resh.edu.ru/subject/29/

25

26

27

28

[IpumeHeHne BaXKHEUIIMX HEMETAIIIIOB
U UX COCIUHEHUN

O00011IeHIE U CUCTEMATH3ALUS
3HaHUM 110 TeMe «HeMeTabDy.
Brrunciienus no ypaBHEHHSIM
XUMHUUYECKUX PEaKIui u
TEPMOXUMHUYECKHE PACUETHI
[IpakTnueckas padora Ne 3. «Pemienue
AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME
"HemeTtamns!"»

Konrponbnas padora mo remam
«Metamiel» 1 «HeMeTaiuisy

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/

29

Heopranuueckue u oprannyeckue
kucinoTel. Heoprannueckue n
OpPraHUYECKUE OCHOBAHUS

https://resh.edu.ru/subject/29/

30

31

AmMdoTepHbIe HEOPraHUYEeCKHE U
OpPraHUYECKUE COCTUHEHHUS.
I'eneTnueckast CBsI3b HEOPraHUYECKHUX
Y OpPTaHUYECKUX BEIIECTB

Ponb xuMun B o0ecrieueHUH
BKOHOFHHCCKOﬁ, SHCPFGTH‘IGCKOﬁ n
MMUIIEBOM 6630H3.CHOCTI/I, pa3sBUTHUU
MCIUILMHBI

https://resh.edu.ru/subject/29/

https://resh.edu.ru/subject/29/
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[IpencraBienust 06 0OIMIMX HAYYHBIX
32 IIPUHLINAIIAX IPOMBIIIEHHOTO 1 https://resh.edu.ru/subject/29/
MOJTyYEHUs BaXKHEHININX BEIIECTB

UYenoBek B MUpE BEIIECTB U

33 1 https://resh.edu.ru/subject/29/
MaTepuasoB
34 XuMUs U 310pOBbE YEITOBEKA 1 https://resh.edu.ru/subject/29/
OBILIEE KOJIMYECTBO HACOB I10O 34 5 3

I[TPOTPAMME


https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM ITPOI'PAMMBbBI

Kon

NpoBepsieMOro

pe3yabTara
1

11

1.2

1.3

1.4

IIpoBepsiemble npeAMeTHBIE Pe3yJabTaThl 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

TeopeTnyeckue OCHOBBI XUMUH

Bianenue cucreMoli XUMUYECKHX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATAlONIME TMOHATUS  (XMMUYECKUH DJIEMEHT, aToM,
JJIEKTPOHHAsi 000JI0YKa aroma, S-, p-, d-3JEKTPOHHBIC OpPOUTAIH
aTOMOB, HMOH, MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPUIATEIHLHOCTD,
CTENEHb OKHUCJICHUS, XMMHYECKasi CBsI3b, MOJb, MOJSIpHash macca,
MOJISIPHBIN 00BEM, KpUCTAJUTMYECKAs PEMIETKA, THIThI XUMHUYECKHIX
peakiuit (OKHCITUTETIBHO-BOCCTAHOBUTEIILHEIE, JK30- u
SHAOTEPMHUYECKHUE,  PEaKIMM  HOHHOTO  OOMEHa),  PacTBOp,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, SJICKTPOIUTHYECKAs AUCCOLIMAIMS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XHMHUYECKOM PEaKIUH,
XMMHUYECKOE  pPaBHOBECHE); TEOpUM U 3aKOHBI  (Teopus
AIEKTPOJUTHYECKON auccounanuu, llepmonnueckuii 3axon [.H.
MenpeneeBa, 3akOH COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIM S3bIK  XUMHHM, (DAKTOJOTHUECKUE CBEICHUS O
CBOWCTBaX, COCTaBE, MOJYYEHHH M OE30MaCHOM HCIIOIb30BaHUI
BOXHEUIINX HEOPTraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOMN

JACATCIIbHOCTU YCJIOBECKA

ChopmupoBaHHOCT, YMEHUHN BBISIBISTH XapaKTepHbIC MPU3HAKU U
B3aUMOCBSI3b M3YYCHHBIX MOHITHH, MPUMEHSITh COOTBETCTBYIOIINE
MOHATUSL TIPU OINUCAHUMU CTPOEHUSI U CBONCTB HEOPTaHMUYECKHUX
BEIIECTB M MX MPEBPAIICHHI; BBISABIATH B3aUMOCBSI3b XUMHUECKUX
3HaHUH € TIOHATUSAMH W TPEACTABICHUSMU  JAPYTUX

CCTCCTBCHHOHAYYHBIX NIPCAMCTOB

Brnagenne oCHOBHBIMH METOJAaMHU HAyYHOTO TO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUM (HaOIIOJeHUEe, H3MEpPEHUE, SKCIEPUMEHT,

MOJICJIUPOBAHUE)

ChopmupoBaHHOCTH YMEHUU OMNPEACISATh BAJICHTHOCTh U CTETICHD
OKHCJICHUSI XMMMYECKHX JJIEMEHTOB B COCIAMHEHUAX PA3JIUYHOIO
cocTaBa, BHJ XUMHUYECKOW CBs3W (KOBaJeHTHAas, WOHHa,
MeTaJuIn4ecKas, BOJIOPO/IHAS) B COEUHEHHUSIX, THUI

KPUCTAJUIMYECKON PEIETKH KOHKPETHOro BellecTBa (aTomHas,



1.5

1.6

1.7

1.8

1.9

1.10

1.11

MOJICKYJIsIpHAsi, MOHHAas, MeTaJ'IJ'II/I‘-IeCKaH)

CchopMupoOBaHHOCTb yMEHHUH ONpeAessaTh XapakTep Ccpelbl B

BOIOHBIX paCTBOpAaX HCOPraHNUYCCKUX COE€IUHEHUI

ChopmupoBaHHOCT, YMEHHUS KIACCU(PUIIUPOBATH XUMHYECKHE
peaKiuu MO  pa3NuYHbBIM MpH3HAKaM (YUCIy H  COCTaBy
pearupyromux  BEmIeCTB, TemioBoMy  3bhdexTty  peakiuw,
U3MCECHCHUIO CTEIIEHEH OKHCIICHUS 3JIEMCHTOB, O6paTI/IMOCTI/I

peaKIMK, YYacTHIO KaTajlnu3aTopa)

ChopMupoBaHHOCT, YMEHUH COCTAaBJISITH YpPaBHECHUS PEAKIIHIA
pPa3IMYHBIX THUIIOB, MOJHBIE M COKPAIIEHHBIC YPABHEHUS PEaKIUil
MOHHOTO OOMEHa, YUWThIBasl YCIOBUS, MPU KOTOPBIX ATH PEAKIUU
UIYT A0 KOHIA

CdopmupoBaHHOCTH YMEHUI IPOBOJUTH peakuuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB pa3IUYHBIX
HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH ONBITHBIM IIYTEM HOHBI,

IIPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIraHUYECKUX BEIIECTB

CdhopmupoBaHHOCTH yMEHUM pacKpbIBaTh CYILIHOCTh
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit MOCPEICTBOM
COCTaBJICHHSI 3JIEKTPOHHOTO OanaHca ATUX PEeaKIHii
ChopmHupoBaHHOCT, yYMEHUNH OOBACHATH 3aBHCHUMOCTH CKOPOCTH
XUMHUYECKOHN peakluy OT Pa3INyuHbIX (PaKTOPOB
ChopmHupoBaHHOCTE yMEHHMH OOBSICHATH XapakTep CMEHICHUS
XUMHUYECKOTO pPaBHOBECHS B  3aBUCUMOCTM OT  BHELIHETO

BoznelictBus (npunnun Jle Hlarense)

2.1

2.2

OO1mast ¥ HeopraHuvIecKasi XuMUs

ChopMupoBaHHOCTh YMEHUH pacKpbIBaTh cMbIc [leproanyeckoro
3akona  J[.MI.  Menneneesa M JEMOHCTPUPOBAaTbH  €I0
CHCTEMAaTU3UPYIOLYI0, OOBSICHUTEIBHYI0 M IPOTHOCTUYECKYIO
byHKIHHA

ChopMUpOBaHHOCTb ~ YMEHHMHM  XapaKTepH30BaThb  AJIEKTPOHHOE
CTPOEHME aTOMOB XHMHUYECKMX d3JIeMeHTOB |—4 mnepuoaos
[lepuognueckoil  cucteMbl  XUMUYECKuX  anemeHToB .M.
MenneneeBa, WCHONB3ys TOHATHA «S-, P-, O-3JIEKTPOHHBIC
opouTanny, «OHEPreTUYECKUe YPOBHW», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHUS CBOWCTB XUMHYECKUX 3JIEMEHTOB M UX
COCIIMHEHMI IO nepuogam M rpynnam llepuoaudyeckoi cucTemsl

XUMHUYECKUX 351eMeHToB /.M. MeHaeneera



2.3

2.4

CdhopmupoBaHHOCTH YMEHUI XapaKTePU30BaTh (OMUCHIBATH) OOIIIHE
XUMHUYECKHE CBOWCTBA HEOPTaHUYECKHX BEIIECTB PA3TUIHBIX
KJIaCCOB, TMOJTBEP)KJIaTh CYIIECTBOBAHHE T'€HETUYECKOM CBS3U
MEXJy HEOPraHMYECKHUMHU BEIIECTBAMU C IOMOIIBIO YpaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopmupoBaHHOCT, YMEHHH yCTaHABIWBATh MPUHAJICKHOCTD
HEOPraHWYECKHUX BEIIECTB IO UX COCTaBY K OMPENEIEHHOMY KJIaccy
(rpynme) coeauHeHHi (TPOCThIE BEIIECTBA — METAUIBl U
HEMETaJUIbl, OKCHJbI, OCHOBAHUS, KHUCJIOTHI, aMQoTepHbIe

TUAPOKCUIBI, COJIH)

2.5

ChopMuUpOBaHHOCTb ~ YMEHHH  HMCIOJNB30BATh  XHMHUYECKYIO
CUMBOJIUKY JJISi COCTaBJIeHUs (OpPMYJ BELIECTB W ypaBHEHUH
XMMHUUYECKHX peakiui, cucremarnyeckyro HomeHknarypy (IUPAC)
Y TpUBHAILHBIC HAa3BaHUs OT/AEIBHBIX HEOPTaHMYECKHUX BEIECTB
(yrapublii Ta3, YIVIGKUCHBIA Ta3, aMMUaK, Tali€Has W3BECTb,

Heram€éHasi U3BeCTbh, MUTHEBAS COJIa, TUPUT U JIPyTHE)

2.6

2.7

2.8

CdhopmupoBaHHOCTH YMEHHI XapaKTePU30BaTh (OMUCHIBATE) OOIIIHE
XUMUYECKHE CBOMCTBA HEOPTraHWYECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB, TMOJTBEPXKJAaTh CYIIECTBOBAHHE TE€HETUYECKON CBS3U
MEXJy HEOPraHMYECKHMMH BEIIECTBAMU C TIOMOIIBIO YpaBHEHUMN

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

CbhopMUpOBaHHOCTh ~ YMEHHH  IUIAHUPOBAaTh W BBITIOJNHATH
XMUMHUYECKUH SKCHEPUMEHT (pas3fioKeHHE IMEpPOKCHAa BOAOPOJAa B
NPUCYTCTBUM  KaTajJu3aTopa, OIpEeleIeHHe Cpelbl PpacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCATBHOTO WHAMKATOPA, BIMSHHE
pa3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUECKOW PEAKIHH, PEaKIHH
MOHHOTO 00MEHa, KAYeCTBEHHBIE PeaKIuy Ha Cynab(ar-, KapOOHAT-
U XJOpUA-aHHUOHBI, = HAa  KAaTHOH  aMMOHHS,  pCIICHHE
OKCHEPUMEHTAIBHBIX  3a7a4 1o  TemaM  «MeTamibly |
«Hemeramib») B COOTBETCTBHM €  TNpaBWIAMH  TEXHUKHU
0€3011acHOCTH MpHU OOpaIlleHUH C BEIIeCTBAMHU U J1a0OpaTOPHBIM
00OpyZOBaHUEM;  MPEACTABIATH  PE3YNbTaThl  XMMHUYECKOTO
OKCIEpUMEHTa B (OpME 3alKCH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTaTOB

ChopmupoBaHHOCT, yMEHUI cOOIIOaTh NpaBHJIA I0JH30BAHUS
XUMHYECKON TOCYION H JIa0OpaTOPHBIM O0OPYTOBAHHEM, a TaKXKe
npaBwiia OOpamieHWsl C  BEIIECTBAMU B  COOTBETCTBHH  C

HHCTPYKOUAMHA 110 BBIITOJHCHHIO J'Ia60paTOpHBIX XUMHNYCCKHUX



2.9

3.1

3.2

OIIBITOB

ChopmupoBaHHOCT,  YMEHUH  XapaKTepU30BaTh  XUMHYECKHE
MpOLIECChl, JIEKAIllMe B OCHOBE MPOMBILIUIEHHOTO MOJIyYeHHUS
CEpHOM KHUCJIOTHI, aMMHaka, a Takke CGHOPMHUPOBAHHOCTD
MIPEACTABICHUN 00 OOIMMX HAYYHBIX MPHHIUIAX U YKOJIOTHUECKHX

npo0jaeMax XUMHUECKOTO MPOU3BOJICTBA

Xumus 1 )Ku3Hb. Pacuérol

CdopMupoBaHHOCTH MpeACTaBICHUI 0 XUMUYECKOU
COCTaBJISIIONICH €CTeCTBEHHOHAYYHOW KapTHUHBI MUPA, POIU XHUMHH
B TIO3HAHWH SIBIICHUH TMPUPOABI, B (POPMUPOBAHUU MBIIUICHUS W
KylIbTYpbl ~ JMYHOCTH, €€ (GYHKIUOHAJIBHOW  TI'PaMOTHOCTH,
HEOOXOUMOM TSl pEIeHHUs MPAKTUIECKUX 3a/1a4 M IKOJIOTUIECKU
000CHOBAaHHOTO OTHOINEHUS K CBOEMY 3JI0POBBIO W TPHUPOIHOU
cpene

ChopmupoBaHHOCT, ~ YMEHHMH  KPUTHYECKH  aQHAIU3UPOBATH
XUMHUYECKYI0 HH(QOPMAIHIO, MOJy4aeMyI0 U3 Pa3HbIX HCTOYHHKOB

(cpeacTBa MaccoBO KOMMYHMKAIUH, c€Th IHTEpHET U Ipyrue)

3.3

CchopMupoBaHHOCTh YMEHHUH COONIOJATh MpPaBMIIa HKOJIOTHYECKU
11eJ1ec000pa3HOro MoBeJIeHHsI B ObITY U TPYJIOBOM AEATENbHOCTH B
LEJSIX COXPAHEHMsI CBOETO 3J0POBbSI M OKpYKaoIel MPUPOIHOMN

Cpenbl

3.4

3.5

Oco3HaBaTh OMAaCHOCTh BO3JCHCTBUA HA JKUBBIE OPTaHU3MBI
onpenenéHHbIX BELIECTB, MNOHMMass cmbica nokazarens [1/IK,
MOSICHSTh HA TIpUMepax CIoCcOObl YMEHBIICHHS U MPEIOTBPAICHHUS

HUX BpEIHOTO BOS,Z[CP'ICTBPIH Ha OpraHu3M 4€JI0BCKa

CchopMupoBaHHOCTb ~ YMEHHMH  NPOBOAMUTH  BBIYUCICHUS  C
HCIIOJIb30BAHUEM IMTOHATHS «MAacCcOBas J0JIsI BEMIECTBA B PacTBOPEY,
OOBEMHBIX OTHOILIEHUH Ta30B MPU XUMUYECKHX PEaKIUAX, MACChI
BEIeCTBA WIM 00bEMA Ta30B 1O W3BECTHOMY KOJIUYECTBY
BEIIeCTBa, Macce WU 00BEMY OIHOTO U3 YYaCTBYIOIIUX B PEAKIIMU
BEIIECTB, TEIIOBOro 3(d@dekra peakuu Ha OCHOBE 3aKOHOB

COXpaHCHUA MaCChI BEIICCTB, IPCBpALICHUA U COXPAHCHUA DOHCPIUN



HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

TCOpCTI/IquKI/Ie OCHOBBI XUMHNH

XuMu4yeckui 3ieMeHT. AToM. Snpo aroma, HU30TONBL. DJIEKTPOHHAas
000J104YKa. DHEpreTH4eckue ypoBHH, MOTypPOBHU. ATOMHBIE OpOUTANIH, S-, P-,
d-anemenTbl. OCOOCHHOCTH paCIpPECIICHHsT JJIEKTPOHOB IO OpOMTANISIM B
aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAsI KOH(DUTYpaIHs

aTOMOB

Ileprognueckuii 3akoH U llepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB
.M. MengeneeBa. Cpsi3p nepuoauueckoro 3akoHa u Ilepuoanueckoit
CUCTEeMbI XUMHUYECKHUX 351eMeHTOB J[.M1. MeHnaeneeBa ¢ COBpeMeHHOM Teopuei
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOMCTB XHMHMYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BELIECTB IO IPYIMIaM H

nepuoaam. 3HaueHHUE MNEPpUOANICCKOI'O 3dKOHA B PA3BUTUU HAYKHU

Crpoenune BemiecTBa. XHUMHUYECKas CBsI3b. BHJBI XUMHUYECKOW CBS3U
(xoBaJIeHTHasl HEMOJISIpHasi M TOJNSpHAasl, MOHHAs, MeTalandeckas). VoHbI:
KaTHOHBl M aHUOHBI. MeXaHHW3Mbl 0Opa3OBaHUs KOBAJIEHTHOM XMMHUYECKOMN

cBs3U (OOMEHHBIN U JOHOPHO-aKIENTOPHbIHN). BogopoaHas cBs3b

1.4

1.5

BanentHocTs. DnekTpooTpuniateabHOCTh. CTENeHb OKUCIECHUS

BemectBa  MOJEKYJSApPHOTO U HEMOJIEKYJISIPHOTO  CTPOECHMs.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THMBl KPUCTAIMYECKUX  PEIIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAUIMYECKON PpPEIIETKH.
[lonsiTue o aucnepcHbIXx cucteMax. VICTUHHBIE U KOJUIOMJHBIE PAaCTBOPBI.

MaccoBas 107151 BelIeCTBa B pacTBOpe

1.6

Knaccudukanus HEOPraHUYECKUX COCIMHEHM. Homenkiarypa

HCOPTraHNYCCKUX BCIICCTB

1.7

1.8

Xumuueckass — peakmusa.  Kiaccuukammss  XMMUYECKHX — peakiuii B
HEOPraHWYECKOM M OpPraHMYeCKOM XHUMHH. 3aKOH COXPaHEHHS MacChl
BEILIECTB, 3aKOH COXPAHEHHUS M TMPEBpALICHUS DHEPTUU MPU XHUMHUUYECKHUX

peaKnusax

CKopocTb peakuuu, e€ 3aBUCUMOCTb OT Pa3IUn4YHbIX (PaKTOPOB

1.9

O6paTI/IMBIe pcaKknuu. XHUMHYECKOE paBHOBECHC. q)aKTOpLI, BJIMAIOINIKUEC Ha

cocTosiHue XxuMudeckoro papHoBecus. [Ipunuun Jle [llatense

1.10

DnextponuTnyeckas auccouuarysi. CuipHble U ciaalbie eKTponuTel. Cpena
BOJIHBIX pacTBOPOB BEILECTB: KHCJas, HEWTpajabHas, IuenovHas. Peakuuu

HOHHOrO OOMEHa



1.11

2.1

2.2

2.3

2.4

2.5

3.1

3.2

3.3

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC peakuuu
HeopraHquCKaﬂ XUMUA

Hemeramnbl. Ilomoxkenue HemetamioB B llepuoamdeckoid  cucteme
xumuueckux snementos J[.M. MenneneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB.
duznueckre CBOMCTBA HEMETAUIOB. AJUIOTPOINHS HEMETAJUIOB (HAa MpUMeEpe
KHCIIOpoJia, cephl, (hocdopa u yrieposa)

XUMHYECKHE CBOMCTBA Ba)KHEHIIMX HEMETAUIOB (TaJIOT€HOB, CEPbHI, a30Ta,
dochopa, yraepoga U KpeMHHs) U HUX COSAMHEHMH (OKCHIIOB,
KHCTIOPOJICO/IEPKAIIUX KHUCIOT, BOJOPOIHBIX coeAuHenuii). Ilpumenenue

BaXKHEHIINX HEMETAJLIIOB U UX COEIUHEHUN

Meramnsl. [lonoxenne metamwioB B [leproandeckoil cucteMe XHUMHYECKUX
anementoB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3JIEKTPOHHBIX
o0oyoyek aTtomMoB MeTayuioB. OOmme Qu3nyecKkue CBONCTBA METAJIOB.

CnaBbl METAILIIOB. QHCKTpOXI/IMI/ILICCKI/Iﬁ pAn HaHpH)KCHI/Iﬁ MCTAJJIOB

XUMHUYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATPUM, Kaauil, KaJIbLIM,
MarHui, aJlOMAHUN, [IMHK, XpOM, JKeJIe30, Me/Ib) U MX coeauHeHui. O0mme

CII0COOBI IMMOJIY4YCHUA MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAlJIOB B 6BITy N TCXHHUKC

I'enetnueckast CBS3b HCOPIraHNM4YCCKUX  BCHICCTB, IIPHUHAICKAIIUX K

Pa3IMYHBIM KJ1accam
XUMUS U )KU3HD

Ponp xumun B oOecrieueHUH SKOJIOTHYECKOM, DYHEPreTUYECKON W IMHINEBOU
6e3OHaCHOCTI/I, pa3BI/ITI/II/I MCAUIIUHBI. HOH}ITI/IG (0) Hay‘-IHBIX METOAax

IIO3HaHMA BEIICCTB U XUMHYCCKHUX peaKHI/IfI

[IpencraBnenus 00 OOmMX HAayYHBIX [PHHLOMIAX I[POMBIIUIEHHOTO
[IOJIy4EHUSI BAXKHEUIINX BEIIECTB. YenoBeKk B MUpE BELIECTB U MaTEPHUAIOB:
BAKHEHIIME CTPOUTENIBHBIE MaTepuaibl, KOHCTPYKLIMOHHBIE MAaTEpHABbI,
KpPacKH, CTEKJIO, KEpAMHMKa, MaTepUAIIbl JUIsl 3JIEKTPOHUKH, HAHOMATEPHUAJIbL,
OpraHUYeCcKHe U MUHEpAJIbHbIE YI00pEeHUS

XWMHST M 30pOBbE 4YEJIOBEKA: IPAaBWJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenapaToB, IpaBuja O€30IaCHOrO HMCIOJIb30BAaHUS IMpenapartoB ObITOBOM

XHMHH B IOBCEIHEBHOM KHU3HHU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYHEHUKA

» Xumus, 11 xnacc/ I'a6puensa O.C., OctpoymoB WN.T'., Cnankos C.A.
AxnmonepHoe oomectBo «M3aarenberBo «lIpocBemenne»
METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA
Xumusi. ba3zoBelit ypoBensb. 11 kiacc. Metoauyeckoe nocooue. I'abpuensn
O.C., Cmanxos C.A.
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET
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http://school-collection.edu.ru/catalog/rubr/528b6fb1-98e4-9a27-5ael-

2f785b646a41/

https://orgchem.ru/album.htm
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