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MNOACHUTENbHASA 3AMACKA

Mporpamma No XMMMK Ha YpOBHe cpeaHero obero obpasoBaHus paspaboTaHa Ha OCHOBe
depepanbHoro 3akoHa oT 29.12.2012 Ne 273-93 «O6 obpasoBaHunn B Poccuiickon degepaunmny,
TpeboBaHWi1 k pe3ynbTaTam 0CBOeHUs hedeparnbHo obpasoBaTerlbHOM NporpaMMbl CpeaHero
ob6uwero obpasosaHusa (POl COO), npeactaBneHHbIx B PegepanbHOM rocygapCTBEHHOM
obpaszoBartensHoM ctaHgapTe COO, ¢ yuétom KoHuenumm npenogasaHus yuebHoro npeamerta
«Xnmusi» B obpasoBaTenbHbIX opraHnsaumsx Poccuiickon ®enepaumm, peanmsyoLmx OCHOBHbIE
obpa3soBaTesibHble NporpamMMbl, U OCHOBHBIX NONOXeHU «CTpaTernm pa3BuTns BOCNUTaHNS B
Poccuickon ®enepauun Ha nepuog go 2025 roga» (Pacnopspkenue MNpasutensctea PO ot 29.05.
2015 Ne 996 - p.).

OcHoBy noaxooB K pa3paboTke nporpamMmbl MO XMMUU, K onpeaenexHuto obLien ctparerum
oby4eHuns, BoCNUTaHMsA U pa3BnTma obyyaroLlmxcsa cpeacteamm y4ebHoro npeameta « Xumusay ansi
10-11 knaccoB Ha 6a30BOM ypoOBHE COCTaBMMAM KOHLeNnTyanbHble nonoxexHmna ®roc COO o
B3aMMOOOYCNOBNEHHOCTU Lienen, coaepXaHus, pesynbtatoB 00yyeHns n TpeboBaHnii K ypOBHIO
NMOArOTOBKW BbIMYCKHMKOB.

XumMmnyeckoe obpasoBaHme, Nonyvyaemoe BbiNyCKHUKamMm obLeobpasoBaTeribHOM opraHm3aumm,
SIBNSAETCS HEOTHEMIIEMOWN YaCTbIO X 0OPa30BaHHOCTU. OHO CRYXUT 3aBepLUAILLMM 3Tarnom
peanunsauummn Ha COOTBETCTBYOLLIEM eMy 6Aa30BOM YPOBHE KIMHOYEBLIX LLEHHOCTEN, MPUCYLLNX
LIeNIOCTHOM CUCTEME XMMMYECKOTro 06pasoBaHns. 3TN LEHHOCTU KacarTCs NO3HAHMS 3aKOHOB
npvpoabl, GOPMMPOBAHNSA MUPOBO33PEHMS U OBLLEN KYNbTypbl YENOBEKa, a TaKkKe SKONOrMYeCcKn
060CHOBAHHOIO OTHOLLEHUS K CBOEMY 300POBbLIO U NPUPOAHON cpefe. Peanuayetca xummnieckoe
obpa3zoBaHme oby4yaroLmMxca Ha YpoBHe cpeaHero obLero obpasoBaHnsa cpeactsamm y4ebHoro
npeameTta «XrMus», COAepP>XXaHne 1 NOCTPOEHNE KOTOPOro onpeaerieHbl B nporpamMmme no XMMmm ¢
YYETOM CNEeUNdUKM HayKn XMMUN, €€ 3HauYeHUs B NO3HAHWUM NMPUPOAbl U B MaTepuansHOM XN3HU
obLecTBa, a Takke C y4ETOM OOLLMX Lienen U NPpMHLMNOB, XapaKTepU3yoLLMX COBPEMEHHOE
COCTOsIHME cUCcTeMbl cpeaHero obulero obpasoBaHust B Poccuiickonn ®eaepaunn.

XUMUS Kak 9NEMEHT CUCTEMbl ECTECTBEHHbIX HAYK UrpaeT 0cobyto porb B COBPEMEHHOW
LUMBMM3aLMM, B CO30aHUN HOBOV 6a3bl MaTepuarnbHon KynbTypbl. OHa BHOCUT CBOW BKNaj B
hopMMpOBaHME paLMOHaNbHOMO Hay4YHOrO MbILIIEHNS!, B CO34aHNE LENOCTHOro NpeacTaBneHus o
OKpY)KatoLLeM MUPE Kak O eanHCTBE NpuUpoabl 1 YeroBeka, KoTopoe PopMMPYETCS B XMMUN Ha
OCHOBE NMOHMMaHUS BELLLECTBEHHOIO COCTaBa OKPYXKatoLLLEro MUpa, OCO3HaHWUSI B3aMMOCBSI3N MeXay
CTPOEHMEM BELLECTB, X CBONCTBAMM 1 BO3MOXHBLIMIU 06NacTaMM NPUMEHEHNS.

TecHO B3aMMOAENCTBYS C APYTMMUN €CTECTBEHHLIMU HAyKaMu, XMMUSI cTarna HEOTbEMIIEMOW YacTbHo
MUPOBOW KyNbTypbl, HEOGXOAMMbLIM YCIIOBUEM YCMELLHOTO TPYAA U KU3HWN KAXKO0ro YseHa
obuecTBa. CoBpeMeHHast XMMUS Kak HayKka co3ugaTenbHas, kak Hayka BbICOKMX TEXHOMOMMM
HarnpaereHa Ha pelueHne rnodanbHbIX NPoGrIeM YCTONYMBOIO Pa3BUTMS YENTOBEYECTBA — CbIPbEBOM,
3HEpPreTMYecKon, NULLLEBOK, SKONOrMYeckom 6e3o0nacHOCTU U OXpaHbl 300POBbSI.

B cooTtBeTCcTBUM C OOLWMMY LEeNnaMM 1 NpUHLMNaM1 cpegHero obLero obpasoBaHns cogepkaHme
npeameta «Xumus» (10—11 knaccol, 6a30BbIN YPOBEHb U3YHEHUS) OPUEHTUPOBAHO
NPeuMyLLIECTBEHHO Ha 0BLLEeKyNbTYPHYIO MOArOTOBKY 00y4atoLLMXCsl, HeObXoaANMyo UM Ans
BbIpabOTKN MUPOBO33PEHYECKMX OPUEHTUPOB, YCTELLHOMO BKITHOYEHNS B XXM3Hb COLIMYMA,
NpoaomKeHns 06pa3oBaHMs B pasnuyHbIX 06NacTsiX, He CBA3aHHbIX HEMOCPEACTBEHHO C XUMUEN.

CocTaBnsawowmmm npegmeTa « Xumusa» aenstoTcs 6a3oBble Kypcbl — «OpraHMyeckast XuMusa» u
«O0Lwast n HeopraHM4Yeckas XMM1s», OCHOBHbIM KOMMOHEHTOM COAEPXaHWS KOTOPbIX SIBNSATCA
OCHOBbI 6Aa30BOV HAYKWN: CUCTEMA 3HAHWI MO HEOPraHNYeCKOM XMMNN (C BKITKOYEHWEM 3HAHWI U3
06LLEeN XMMNN) N OpraHN4Yeckon Xxmmmmn. PopMmMpoBaHNe AaHHOW CUCTEMbI 3HAHWIA NPU U3YYEHUN
npegMeTta obecneunBaeT BO3MOXHOCTb PACCMOTPEHUSA BCErO MHOroobpasmsi BELLLECTB Ha OCHOBE
OBLLMX NOHATUIA, 3aKOHOB U TEOPUIA XMMUIM.

CTpykTypa cogepxaHusi KypcoB — «OpraHnyeckast xumumsi» n «O6Las 1 HeopraHmyeckas Xummns»
cchopMUpoBaHa B Nporpamme fno XMMUM Ha OCHOBE CUCTEMHOTO NMoAXoAa K M3y4eHuio y4ebHoro
maTepwuana n obycrnosneHa MCTOPUYECKM 0GOCHOBaHHLIM Pa3BUTMEM 3HAHWUIA Ha ONpeaenéHHbIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpraHM4eckor XMMUK BeLL,ecTBa paccMaTpuBaloTCs Ha
YPOBHE KIaccuyecKoi TeEOpUn CTPOEHMSI OPraHNYEeCKUX COEAMHEHUIA, a TakKe Ha yPOBHE
CTEPEOXMMUYECKMX U SNEKTPOHHbIX MPEACTaBMNEHUIA O CTpoeHun BelecTs. CBeaeHust 06
n3yyaemblx B Kypce BeLLeCTBax [arTcsl B PasBUTUN — OT YrNeBOAOPOAOB A0 CIOXHbIX



Guornormyeckn akTMBHbIX COeAUHEHNIA. B Kypce opraHMyeckoi XMMumn Nony4atoT passuTme
COpMMPOBaHHbIE Ha YPOBHE OCHOBHOIO 06L1ero obpasoBaHns NepBoHaYarnbHbIe NPEACTaBNeHUs O
XUMUYECKOW CBA3M, KNaccudmKaLMOHHbIX NPU3HaKaxX BeLLeCTB, 3aBUCUMOCTM CBOWCTB BELLECTB OT
NX CTPOEHUS!, O XMMUYECKOI peakLmu.

Moa HOBbIM Yriom 3peHns B npegMeTe «XumMmnsa» 6a30oBOro ypoBHS pacCMaTpUBAETCH N3YYEHHbIN
Ha ypOBHE OCHOBHOro 06LLero obpasoBaHNsa TEOPETUYECKMIN MaTepman 1 akTonornyeckme
CBELEHMNS O BELLLECTBAX N XMMMYECKON peakummn. Tak, B YacTHOCTH, B kypce «Obuasn n
HeopraHmyeckas XuMmmsa» o0y4arLMMCa NPeaoCTaBnNseTCA BO3MOXHOCTb OCO3HATb 3Ha4YeHne
nepnognyeckoro 3akoHa ¢ obLLETEOPETUUECKUX U METOLONOMMYECKMX NO3NLMIA, INyBXKe NOHATb
NCTOpPUYECKOE N3MEHEHME DYHKLIMIA 3TOro 3aKkoHa — OoT obobLuatoLLen 40 06 bsCHSOLWEN 1
NPOrHO3MPYIOLLIEN.

EouvHasa cuctema 3HaHMIM 0 BaXXKHENLLMX BellecTBax, UX cocTaBe, CTPOEHUN, CBOMCTBAX U
NPUMEHEHNN, a TaKKe O XUMUYECKUX peakUMsX, NX CYLLHOCTU U 3aKOHOMEPHOCTAX NPOTEKaHUs
pononHsaetca B kypcax 10 n 11 knaccoB anemMeHTamMu coepXXaHus, MMeLLmMMn
KyNbTYPONOrM4YeCcKnin N NPUKNagHoN xapakrep. 3TN 3HaHUS CNOCOBCTBYOT NOHUMAHMWIO
B3aMMOCBA3M XUMUM C APYrMMU HayKamu, packpbiBaloT €€ porib B MO3HaBaTENbHOM U NpakTU4ecKomn
OesATenbHOCTM YenoBeka, CnocobCTBYOT BOCMMTAHNIO YBAXXEHNS K MPOLIECCy TBOpYecTBa B obnacTu
TEOPUM U NPAKTUYECKUX MPUITOXKEHUIN XUMUN, MOMOratoT BbINMYCKHUKY OPUEHTUPOBATLCS B
06LLECTBEHHO U JIMYHOCTHO 3HAYMMbIX NPOBemMax, CBA3aHHbLIX C XUMUEN, KPUTUYECKM OCMbICITUBATL
MHOPMaLMIO U NPUMEHATL €€ ANA MNONOSTHEHUSA 3HAHWI, PELLEHUS NHTENNEKTyanbHbIX U
aKCnepuMMeHTanbHbIX UCCnegoBaTenbCknx 3agad. B uenom cogepxaHune yyebHoro npegmerta
«XNMUSA» OaHHOTO YPOBHS N3YYEHNS OPUEHTMPOBAHO Ha hOpMUPOBaHME Y 0ByYaroLLmXCcst
MWUPOBO33PEHYECKON OCHOBbI 4151 NOHUMaHUSA (PUNOCOMCKNX NAEN, TaKNX KaK: MaTepuansHoe
€0MHCTBO HEOPraHNYeCKOro N OpraHN4eckoro Mmpa, obycrnoBneHHOCTb CBOMCTB BELLLECTB UX
COCTaBOM M CTPOEHMEM, NO3HABAEMOCTb NPUPOOHbLIX ABNEHNA NYTEM SKCNEPUMEHTa U peLleHns
NPOTMBOPEYUIA MEXAY HOBbIMU (hakTamMmn 1N TEOPETUYECKMMN NPeanockiikaMmu, OCO3HaHNE Poru
XVMUU B PELLEHUN 3KOMNOornyeckux npobnem, a Takke npodnem cbepexeHns aHepreTn4eckmx
pecypcoB, Cbipbs, CO34aHNSA HOBbLIX TEXHOMNOrMIM N1 MaTepuaros.

B nnaHe pelleHns 3aaay BOCNUTaHMS, pasBuMTHS U coLmanmsaumm obyyaroLmxcst NpUHSTbIe
NporpaMmMoit No XMMUM NOAXOAbI K onpeAeneHnio CoaepKaHnsa 1 NocTpoeHns npeamMeTta
npegycmaTpuBaloT hopMMPOBaHMNE YHUBEPCarbHbIX Y4eOHbIX AeCTBUI, MMetoLmX GasoBoe
3Ha4YeHWe Ansg pasnuyHbIX BUAOB AeATENbHOCTU: pelleHnsa npobnem, novncka, aHanmsa n o6paboTku
NHAOPMaLMK, HeoBXOAUMBIX ANs NPUOBPETEHNs onbiTa NPaKTUYECKOW U UCCreaoBaTenbCKON
OEeATerNbHOCTUY, 3aHMMaloLLEe BaXKHOe MEeCTO B NO3HAHUU XUMUMN.

B npakTuke npenogaBaHMs XMMUM Kak Ha YPOBHE OCHOBHOrMO 0bLLlero o6pa3oBaHusi, Tak U Ha ypoBHe
cpeaHero obLero o6pasoBaHusi, Npu onpeaeneHMn coaepXxaTernbHON XapakTepucTUKL Lienen
N3y4yeHns NpeamMeTa HanpaBrieHMEM NepBOCTENEHHON 3HaYMMOCTM TPaAULMOHHO NPU3HaETCs
hopmMrpOBaHNE OCHOB XMMMYECKOIN HayKK Kak 06riacT COBPEMEHHOIO eCTECTBO3HAHMS,
NpakTUYECKOn AeATENbHOCTU YEnoBeKa M Kak OIHOro 13 KOMMOHEHTOB MUPOBOW KynbTypbl. C
METOAMYECKON TOYKM 3PEHMS TaKo NoAXod K onpederneHunio Lenen naydyeHus npegmeTa sBnsieTcs
BMOJSTHE onpaBAaHHbIM.

CornacHo gaHHOW ToYKe 3peHUs rMaBHbIMY LeNsaMu udydeHust npegmeta « Xummusa» Ha 6a3oBom
ypoBHe (10 —11 kn.) aBnatoTca:

e (bopMMpPOBaAHUE CUCTEMbBI XMMUYECKNX 3HAHUIN KaK Ba)KHENLLEN COCTaBMSOLLEN
€CTeCTBEHHO-Hay4YHON KapTWHbI MMpa, B OCHOBE KOTOPOW NeXaT KIoYeBble NOHATUS,
byHOaMeHTanbHbIE 3aKOHbI M TEOPUN XMMUMK, OCBOEHUE A3blKa HaYKu, YCBOEHMWE U
MOHUMaHWE CYLLHOCTM JOCTYMHbIX 0600LLEHNI MUPOBO33PEHYECKOrO XapaKkTepa,
O3HaKOMITEHME C UCTOPUEN UX Pa3BUTUS U CTAHOBMEHWS;

e (hopMUpOBaHME 1 pa3BUTHNE NPEeACTaBIEHNI O Hay4YHbIX METOA4AX NO3HAHWUS BELLECTB U
XMMMUYECKUX peakLuii, HeobXoaUMbIX AJ1si IPUOBPETEHNS YMEHWUIA OPUEHTUPOBATLCS B MUPE
BELLECTB M XMMUYECKUX SBINEHWIN, MMEIOLLMX MECTO B MPUPOAE, B MPAKTUYECKOM U
NOBCEAHEBHOMN XU3HW;

e pasButHe yMeHVIVI 1 cnocoboB AeATENbHOCTU, CBA3aHHbIX C HAbNgeHNEM U OO bACHEHMEM
XNUMUNYECKOro 3KCrnepnmMeHTa, cobnogeHnem npasun ©e3onacHoro o6anJ,eH|/|;| C
BellecTBaMn.



Hapsay ¢ aTum, coaepkatenbHas XxapakTepucTuka Lienen 1 3agad nsydeHus npegMeTa B
nporpaMmMe rno XMMUN YyTOYHEHA N CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBbLIMU NPUOPUTETaMM B
cucTeme cpenHero o6liero obpasoBaHns. CerofiHa B npernofaBaHn XMMUK B GOrbLLIEN CTENeHN
oTAaéTcs NpeanoYTeHne NPakTUYecKon KOMMOHEHTE CoaepKaHns 00y4YeHUs, OpUEHTUPOBAHHONM Ha
MOAroTOBKY BbINYCKHUKA 06LLLe06pasoBaTenbHON opraHM3auum, BnageoLllero He Habopom 3HaHUI, a
(pYHKLMOHANbHOW rPaMOTHOCTbLIO, TO €CTb crocobammn 1 YMEHUSIMU aKTUBHOTO NOMYYEHUt 3HAHWUI 1
NPUMEHEHNS UX B pearnbHON XU3HW ANA peLleHNs NpakTU4eckux 3aaad.

B cBs3n ¢ aTnm npun n3y4yeHnn npegmerta «Xnummay OOMUHMpyroLlee sHa4eHne anlo6peTa+0T Takmne
uenu n 3agadn, Kak:

ajanTtauund o6yqa+ou_|,mxc;| K ycnosmam aAMHaMmnM4yHO pa3BunBaroLLEeroca Mmmpa, (bOpMI/IpOBaHVIe
MHTENNEeKTyalnbHO pa3BVITOl7I JNIMYHOCTHN, TOTOBOW K caM006pasoBaH|/no, CoTpyaHun4yecTBy,
CaMOCTOATENTbHOMY NMPUHATUIO TPAMOTHbIX peLLIeHI/IIZ B KOHKPETHbIX XU3HEHHbIX CUTYauusx,
CBA3aHHbIX C BeleCcTBaMn U X NpuMeHeHNeEM;,

hopmurpoBaHme y 06y4atoLLMXCS KIMOYEBbIX HABbIKOB (KNHOYEBLIX KOMMNETEHLIMI), UMERLLMX
YHVBEpcaribHOe 3HauyeHue Ansi pasnnyHbIX BUAOB AEATENbHOCTU: peLlleHns npobnem, noucka,
aHanuaa n 06paboTkn MHpopMaLIMK, HEOBXOAUMBIX ANA NPUOGPETEHUS ONbITa AEATENbLHOCTH,
KOTopast 3aHMMaeT BaXHOe MECTO B MO3HAHUN XMMUU, a TaKKe NS OLEHKU C No3nLuii
aKornormyeckoi 6e30NacHOCTU XapakTepa BMUAHUSA BELLECTB U XUMUYECKUX NPOLIECCOB Ha OpraHnam
yenoBeka 1 NPUPOAHYIO cpeay;

pa3BUTUE NO3HABATENbHbLIX NHTEPECOB, MHTENNEKTYarbHbIX M TBOPYECKMX CNOCOGHOCTEN
obyyaroLmnxcsi: cnocobHOCTN CaMOCTOSTENBHO NPUOBPETaTL HOBLIE 3HAHUS MO XMW B
COOTBETCTBMM C KU3HEHHBIMW NOTPEBHOCTSMM, UCMONBb30BaTh COBPEMEHHBLIE MHPOPMALIMOHHLIE
TEXHOMOMMM A5 noucka u aHanmnsa y4ebHoN 1 Hay4HO-NonynsipHON NHOPMaLMM XMMUYECKOTO
conepXKanusi;

chopMuMpoBaHUue 1 pasBuTME y 00YyYatOLLMXCS acCOLMaTUBHOIO U FTOTMYECKOrO MbILLNEHMS,
HabntoaaTenbHOCTU, COOPaHHOCTM, aKKypaTHOCTU, KOTOPble OCOBEHHO HEOOXOONUMbI, B HaCTHOCTH,
npv NaHNPOBaHWUM 1 NPOBEAEHUMN XMMUYECKOTO KCNEPUMEHTA;

BOCNUTaHME Yy obyvatoLmxcs yoexKaéHHOCTM B 'YMaHUCTUYECKON HanpaBieHHOCTN XUMUK, eé
Ba)KHOW ponuv B peLLeHnm rnodanbHblx Npobnem paLmMoHanbHOro NpMpoaonoNb30BaHmus,
MOMNOSHEHNS1 SHEPTETUYECKNX PECYPCOB U COXPaHEHUS! MPUPOLHOMO PABHOBECKS!, OCO3HaHWS
HeOoOX0AMMOCTM DEPEXHOro OTHOLLEHMS K NPUPOAE U CBOEMY 3[10POBbI0, a Takke NpruobpeTeHus
onblTa UCNOb30BaHUS NOSyYEHHbIX 3HAHUI ONS NMPUHSATUS TPAMOTHBIX PELLEHUI B CUTYaLMSIX,
CBSI3@HHbIX C XMMUYECKUMUN SBIIEHUSIMU.

B yuyebHoM nnaHe cpenHero obuero obpasoBaHna npeameT «XmMusi» 6a3oBOro ypoBHS BXOAUT B
COCTaB NpegMeTHon obnactn «ECcTecTBeHHO-Hay4HbIE MPEAMETbI».

OOLuee 4nCro YacoB, OTBEAEHHbIX AN1s1 U3Y4YEHUS XUMUK, Ha Ga30BOM ypOBHE cpedHero obLiero
obpaszoBaHus, cocTaBnsieT 68 yacos: B 10 knacce — 34 yaca (1 4ac B Hegento), B 11 knacce — 34
yaca (1 yac B Hegento).

COOEP>XAHUE OBYYEHUA

10 KINACC

OPIrAHUYECKAA XUMUA

TeopeTuyeckme OCHOBbl OPraHN4YeCKON XMMUN

MpeameT opraHNYecKon XMMUK: €€ BO3HUKHOBEHNE, Pa3BUTME U 3HAYEHUE B MONY4YEHNM HOBbIX
BELLECTB U MaTepmarnoB. Teopusi CTPOEHMsT opraHndeckmx coegmHeHun A. M. bytneposa, eé
OCHOBHble nonoxeHusi. CTpyKTypHble opMyribl OpraHMyYeckux BellecTs. fomonorns, nsomepusi.
Xumuyeckas CBs3b B OPraHNYeCcKMX COeaNHEHUAX — OOMHAPHbBIE U KpaTHbIE CBA3N.



I'Ipe/J.CTaBneHme o KJ'IaCCVId)VIKaLl,I/II/I OopraHn4eckmnx BeLlecTB. HomeHKnaTypa OopraHn4eckmnx
coeMHEHNN (CVICTeMaTVI‘-IeCKaﬂ) N TpuBManbHbl€e Ha3BaHUA BaXKHENLLNX I'IpeﬂCTaBVITeJ'IeVI KitaccoB
opraHn4yeckmx BeLlecTB.

3KCI'IepVIMeHTaJ'IbeIe MeToabl N3ydeHnA BelecTB N nx npeBpau.l,eHvu?l: O3HaKomMI1eHune C O6pa3Ll,aMVI
opraHn4yeckmx BewecTB U Mmatepuanamm Ha nx ocHoBe, MoaernmpoBaHUe MOJ1eKyln opraHM4eckmnx
BeLLecTB, HabnoaeHne n onucaHue OEMOHCTPAaUMOHHbIX ONbITOB NO NpeBpaleHnio opraHN4ecknx
BeLwleCTB Npu HarpesaHnn (I'IJ'IaBJ'IeHI/Ie, o6yrn|/|BaH|/|e n FOpeHI/Ie).

Yrnesogopopabl

ArnkaHbl: cocTaB U CTpoOeHue, roMOnornyeckmm paa. MeTaH 1 aTaH — I'IpOCTeIZLLII/Ie npencraBuTenn
aJlkaHOB: q)msmqecme N XMMUYECKNE CBONCTBA (peaKLlI/II/I 3amMelleHna n FOpeHI/IFI), HaxoxaeHune B
npupoae, nony4vyeHme n npuMmeHeHune.

ArnKeHbl: cocTaB U CTpoeHue, roMONornyecKkuni pAaa. OTUneH u nponuneH — I'IpOCTeIZLLII/Ie
npencraBUTENN allkeHOB!: CbVI3VI‘-IeCKI/Ie M XMMUYECKNE CBONCTBA (peaKLl,I/lI/l rmapunpoBsaHnA,
ranoreHnpoBaHua, rmgpataunin, OKMCneHna n nonmmepmau,mm), norny4yeHne n npuMeHeHune.

AnkagueHbl: 6ytagueH-1,3 n metunbytagmen-1,3: CTpoeHne, BaXHENLLNE XMMUYeckne CBOMCTBA
(peakums nonumepusauun). NonyvyeHne CUHTETUYECKOrO Kayyyka 1 pe3uHbl.

AInKMHbI: COCTaB U OCOBEHHOCTU CTPOEHUSA, TOMOSTOTMYECKUIA psaa. ALETUNEH — MPOCTENLLNIA
npeacTaBUTENb ankMHOB: COCTaB, CTPOEHNE, PUINYECKNE N XMMUYECKNE CBONCTBA (peakumm
rMapuvpoBaHuns, rarloreHMpoBaHns, rmapaTaumm, ropeHns), NonyvyeHne n NPUMEHeHe.

ApeHbl. BeH3on: cocTas, CTpoeHue, hmandeckme n XMMMYecKkMe CBOMCTBA (peakLmm
rarioreHMPOBaHNS U HUTPOBAHMS), NOTydeHNE N NpUMeHeHne. Tonyon: cocmas, CmpoeHue,
gusuyeckue u xumudeckue ceolicmea (peakyuu 2as102eHUpPOB8aHUsI U HUMPOBaHUsi), MosyvYeHue u
rnpumeHeHue. TOKCUYHOCTb apeHoB. 'eHeTnYeckasn CBA3b Mexay yrinesogopoaamu,
NpuHaanexalwmnumMm K pasfindHbIM Krnaccam.

MpupoaHble NCTOYHUKM YrNeBOAOPOA0B. [pupoaHbIn ras u NonyTHble HedTAHbIE rasbl. HedTb 1 eé
npovcxoxgeHne. Cnocobbl nepepaboTkn HEPTU: NEPErOHKa, KPEKUHT (TEPMUYECKNIA,
KaTtanuTtudeckun), nuponua. MNMpoaykTel nepepaboTkn HePTU, NX NPUMEHEHNE B MPOMbILLSIEHHOCTU U
B ObITy. KameHHbIN yronb 1 NpoAayKTbl ero nepepaboTku.

OKcnepMMeHTanbHble METOAbI U3YYeHNs BELLLECTB U UX NpeBpaLLeHnii: O3HaKoMIeHne ¢ obpasuamu
nnacTmacc, Kay4ykoB 1 pe3uHbl, konnekumm «HedTb» 1 «Yronby, MogennpoBaHue MOoseKyrn
yrneBogopOAO0B 1 ranoreHonpon3BoAHbIX, MPoBeAeHNe NPakTUYeckor paboThl: NonyyYeHne aTuneHa
N U3y4YeHne ero CBONCTB.

PacuyéTtHble 3agaun.

BbluncrieHns no ypaBHEHMIO XUMNYECKOW peakumm (Maccbl, 00 bEMa, KonMyecTBa NCXOQHOMo
BELLECTBA UIM NPOAYKTa peakuum No U3BECTHbIM Macce, 00bLEMY, KONMMYECTBY OAHOIO N3 UCXOOHbIX
BELLECTB UITM NPOAYKTOB peakumm).

Kucnopoacopepxawme opraHM4eckue coeamHeHus

MpenenbHble 0O4HOATOMHbIE CNMPThI. MeTaHOM 1 3TaHOMN: CTPOeHUe, PU3NYECKME U XMMUYECKME
CBOWCTBA (peakuun ¢ akTUBHbIMK MeTasniamu, rafioreHoBOA0pPOAaMM, FTOPEHNE), MPUMEHEHUE.
BooopoaHble cBsA3u Mexay MoriekynamMu cnupToB. [leficTBMe MeTaHomna 1 3TaHosa Ha OpraHu3m
yerioBeka.

MHoroaToMHble CNNPTbI. STUMEHIMMKOMb U MMNLEPUH: CTPOEHNE, (PU3UYECKNE U XMMUYECKUE
CBOWCTBA (B3aMMOENCTBME CO LLIENTOYHBbIMW MeTannamm, KayeCTBeHHasi peakums Ha MHOroaToMHbIe
cnupThl). [lenctene Ha opraHnam Yenoseka. [lpuMmeHeHne rmuuepuHa n 3TUNEHINKONS.

deHon: cTpoeHne MoMeKynbl, hnanyeckme n XMMmn4eckme CBoncTea. TOKCUYHOCTL dheHona.
MpnmeHeHne deHona.

Anbaernabl 1 kemorbi. PopManbaerva, auetanbaerna: CTpoeHne, pusnyeckne n XMMmnyeckne
CBOWCTBA (peakLymmn OKUCINEHNS Y BOCCTaHOBMNEHWS, KaYECTBEHHbIe peakLmm), NonyyeHne 1
NpUMEHeHHe.



OpaHoocHOBHbIE NpeaernbHble kapOoHOBLIE KMCNOThl. MypaBbMHas 1 YKCyCHas KUCIOTbI: CTPOEHME,
dunanyeckme n Xmummyeckmne cBorcTea (CBONMCTBa, obLume Ans Knacca KUCnoT, peakums
aTepudukaumm), nonyyeHne n npumeHeHme. CteapnHoBas 1 ONenHOBast KMCNOThI Kak
npeacTaBUTENN BbICLLUMX KapOOHOBbLIX KACIOT. Mbina kak conu BbICLUMX KapOOHOBbLIX KACIOT, X
MoLLee OJencTeme.

CnoxHble 3¢pmphbl kak Npon3BoaHble KapBOHOBBIX KUCMOT. MMAPONM3 CroXHbLIX 3UPOB. XKupbl.
Mmaponus xupoB. MNprumeHeHne xupoB. Bronornyeckas ponb XMpoB.

YrneBogabl: coCcTas, knaccudukauus yrnesogos (MOHO-, An- U nonncaxapuasl). [niokosa —
NpocTeNLINIA MOHOCaxapuA: 0COBEHHOCTU CTPOEHMS MOMNEKyIbl, (OU3NYECKUE U XUMUYECKME
CBOWCTBA (B3amMmMopencTene ¢ rugpokcngom meau(ll), okucneHme ammmayHbIM pacTBOPOM OKCuaa
cepebpa(l), BoccTaHOBrEHNE, OPOXKEHME IMNHOKO3bI), HAXOXAEHWE B NpUpoae, NpUMEHeHue,
6uonoruyeckas ponb. PoTocMHTE3. PPYKTO3a Kak U30MEP TIHOKO3bI.

Kpaxman N Luensnio3da Kak npnpoaHbie norinmMmepbl. CTpOGHI/le Kpaxmana v uenmntno3dbl.
dunsmyeckne n xMMmmnyeckme CBOnCTea Kpaxmana (FI/I,EI,pOJ'II/I3, Ka4vyeCTBeHHad peakuuna C I/IO)J,OM).

OKcnepuMeHTanbHble METOAbI M3YYEHUS BELLECTB M UX NPEBPALLEHUI: NpoBeaeHue, HabnaeHue n
onucaHne OEMOHCTPALMOHHBLIX OMbITOB: FOPEHME CMMPTOB, KAYECTBEHHLIE peaKkLnn 0gHOaTOMHbIX
CnMpTOB (OKUCreHne ataHona okcuaom meau(ll)), MHOroaTOMHbIX CIMPTOB (B3anMOOENCTBME
rnuuepvHa ¢ rmgpokemagom megu(ll)), anbgernaos (OKMCIEHME aMMUaYHbIM PacTBOPOM OKCMAa
cepebpa(l) u rmgpokcngom meaun(ll), B3ammogencTene kpaxmana ¢ MoaoMm), NposedeHne
npakTn4eckon paboTbl: CBOMCTBA pacTBOPA YKCYCHOWM KUCMOTbI.

PacuéTHble 3agaun.

BbluncreHnsa no ypaBHEHMO XMMNYECKOW peakLmm (Maccbl, 06bEMa, KONM4YecTBa MCXOLHOMO
BelLleCTBa UNu NpoAdyKTa peakuum no n3BeCcTHbIM Macce, 0ObEMY, KONMYECTBY OAHOMO U3 MCXOAHbIX
BELLECTB MIM NPOAYKTOB peakuum).

AsoTcoaepiKallme opraHMyeckne coeanHeHus.

AMMHOKMCOTBI Kak aM(OTEpPHbIE OpraHMyYeckne coeanHeHus. Pusanyeckne n xMmmdeckme cBoncTea
aMUHOKMCIOT (Ha npumepe rnuuuHa). buonormyeckoe 3Ha4eHne ammHOKUCIOT. MenTuapl.

Benkn kak npupoaHble BbICOKOMOSEKYNSPHbIE COeAMHEHUS. [lepBUYHas, BTOpUYHasi U TpeTuyHas
CTPYKTypa 6enkoB. Xumuyeckne cBomctea 6enkoB: rmaponus, oeHaTypauus, kKa4eCTBeHHbIe
peakunn Ha 6enku.

JKcneprMeHTanbHble METOAbI U3YYeHUS! BELLECTB U UX NpeBpaLLeHnii: HabnogeHne 1 onvcaHve
AEMOHCTPAaLUMOHHbIX OMbITOB: AeHaTypauusi 6enkoB Npy HarpeBaHuK, LBETHbIE peakUun GEnKoB.

BbICOKOMOﬂeKyﬂFI PHble coeanHeHus

OCHOBHbI€ MOHSATUSI XMMUM BbICOKOMOSIEKYISIPHBIX COEANHEHWIA: MOHOMEP, NONUMEP, CTPYKTYpHOE
3BEHO, CTeNeHb NonMMepu3aumu, cpeaHsisi MonekynsipHasi Macca. OCHOBHblE METOAbI CUHTE3a
BbICOKOMOJIEKYSIPHBIX COEANHEHUI — NONMMMEpPU3aLumsl U NONMUKOHAEH CaUus.

JKkcnepuMeHTanbHble METOAbI U3YYEeHUsI BELLLECTB M UX NPEBPAaLLEHNIA: O3HAKOMITEHUE C obpa3sLaMm
MPUPOAHBIX U UCKYCCTBEHHbIX BOJIOKOH, MacTMace, Kay4yKoB.

MexnpegmMeTHble CBA3N.

Peanunsauma mexnpeameTHbIX CBA3€EW Npu ndydeHnn opraHmyeckon xmmmm B 10 knacce
OCYLLIECTBMSIETCH Yepes MCMoNb30BaHUe Kak 0bLLUX eCTECTBEHHO-HAYYHbIX MOHATUI, Tak U NMOHATUN,
ABMSIIOLLMXCA CUCTEMHBIMY A1 OTAEMNbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LUKMa.

O6LMe ecTeCTBEHHO-HaY4YHble MOHATUS: SABINIEHNE, HAay4HbIA (OaKT, rurnoTesa, 3aKoH, Teopus,
aHanus, cuHTes, kKnaccudukauusi, NepMoanYHOCTb, HabMNaeHe, U3MEePEHNE, SKCMEPUMEHT,
MOZenupoBaHue.

dunsuka: mMaTtepud, saHeprmd, macca, atom, 3rIEKTPOH, MOIneKyna, 3HepFeTI/Il-IeCKVIl7I YPOBEHD,
BELLLECTBO, Temno, 06bLEM, arperaTtHoe CoCTosdHue BellecTBa, (bI/ISI/I‘-IeCKI/Ie BeJINYNHbI N eanHNLbI NX
n3mMepeHua.



Buonorusa: knetka, opraHmam, Guocdepa, obmMeH BeLLECTB B opraHname, OTOCUHTES,
Oronornyeckn akTMBHbIE BelwecTBa (6enku, yrneBoabl, Xunpbl, EPMEHTbI).

Feorpacbvm: MUHeparnbl, ropHblie Nopoabl, None3Hble NCKonaemMble, TOMITNBO, peCypChbl.

TexHonorus: nuLesble NnpoayKTbl, OCHOBbI paunoHalribHOro NnTaHnA, Molwme cpencrTtea,
JleKapCTBEeHHbIEe N KOCMETUYECKNE npenapartbl, MaTepuarbl N3 NCKYCCTBEHHbIX U CUHTETUYECKNX
BOJIOKOH.

11 KNACC

OBLAA N HEOPTAHUYECKAA XUMUSA

TeopeTM YyeCkne OCHOBbl XMMUn

XuMnyecknii anemeHT. AToMm. AQpo atoma, M3oTonbl. ANEKTPOHHast obonoyka. QHepreTnyeckune
YPOBHMW, NOAYPOBHU. ATOMHBIE opbuTanuy, s-, p-, d- anemeHTsl. OcobeHHOCTU pacnpeaeneHus
3N1EKTPOHOB N0 OpOUTaNsM B aTOMax 351IEMEHTOB NEPBbIX YETLIPEX NEPUOAOB. DNEKTPOHHAs
KOHdurypaumsi aToMoB.

Mepuogmyeckmin 3akoH n MNepuoagnyeckasa cuctema xmummndeckux anementos [1. . MeHgeneesa.
CBs3b Nepnoanyeckoro 3akoHa 1 NeprMoamnyeckon cMCTeMbl XMMMYecknx anemenTos . U.
MeHpgeneeBa c COBPEMEHHON TEOPUEN CTPOEHNSA aTOMOB. 3aKOHOMEPHOCTU M3MEHEHUSI CBONCTB
XUMUYECKNX SMTEMEHTOB N 0Opa3yeMbiX UMUK NPOCTLIX U CIIOXHbIX BELLECTB MO rpynnam 1 nepunogam.
3HaveHMe Nepmoanyeckoro 3akoHa B pa3BmMTUM HayKu.

CTpoeHue BellecTBa. XmMudeckasi CBsi3b. Buabl Xummnyeckon cBa3u (koBarneHTHasi HenonsipHas v
nonsipHasi, MoHHasi, MmeTannuyeckas). MexaHnambl 00pa3oBaHNS KOBaNeHTHON XMMNYECKON CBA3M
(0OMEHHBIV 1 LOHOPHO-aKLENTOPHbIN). BogopoaHas cBa3b. BaneHTHOCTb.
OnekTpooTpuuaTenbHocTb. CTeneHb okucneHus. MIoHbl: KaTUOHbI U aHUOHbI.

BeluecTBa MOMNEKYNSIPHOTO M HEMOSEKYMNSAPHOIO CTPOEHMs. 3aKOoH NOCTOSIHCTBA COCTaBa BELLEeCTBa.
Tunbl KPUCTaANIMYECKNX PELLETOK. 3aBMCUMOCTL CBOMCTBA BELLECTB OT TUMNa KpUCTann4eckon
PELLETKN.

MoHATNE 0 ANCNEePCHBbIX cucTeMax. VICTUHHBIE 1 KonnouaHble pacTBopbl. MaccoBas aons BellecTsa
B pacTBope.

Knaccudgmkaumsa HeopraHn4eckmx coegmHeHnn. HomeHknatypa HeopraHMyecknx BeLLecTB.
"eHeTMYeckas CBA3b HEOPraHMYeCKMX BELLECTB, MpMHaanexallmx K pasfnMyHbiM Kraccam.

Xnmundeckas peakuusi. Knaccugpumnkauma XmMmyecknx peakumii B HeOpraHM4yeCckon 1 opraHn4ecKom
XMMUKN. 3aKOH COXpPaHEHWNs] MacChl BELLECTB, 3aKOH COXPaHEHWS 1 NMPeBPaLLEHUS 3HEPTUM NPU
XVMUYECKNX PEeaKLUAX.

CKopOCTb peakumm, eé 3aBUCUMOCTb OT pasfnyHbIX dhakTopoB. ObpaTuMble peakunmn. XMMn4eckoe
paBHoBecue. PakTopbl, BANLAIOLLME HA COCTOSIHUE XMMUYECKOro pasHosecus. [MNpuHuun Jle
LWaTenbe.

AnekTponutnyeckas auccounauus. CunbHble 1 cnabble anekTponuTel. Cpeaa BoAHbIX pacTBOPOB
BELLECTB: KUCMas, HelTparnbHas, LLenoYHas.

OKncnMTenbHO-BOCCTAHOBUTENbHbIE peakuuun.

JKcnepuMeHTanbHble METOAbI U3YyYeHUsI BELLLECTB M UX NPEBPAaLLEHNIA: AEeMOHCTpauus Tabnuy
«[Meproamnyeckasn cuctema xuMmyecknx anemeHTos [1. M. MeHgeneesay», nsydeHvne Mogenen
KpUCTanNMYecknx peléTok, HabnoaeHe u onucaHne 4eMOHCTPaLMOHHBIX U NabopaTopHbIX
OMbITOB (pasnoXeHne Nepokcuaa Bogopoaa B NPUCYTCTBUM KaTanvsaTopa, onpeaeneHve cpeapbl
pacTBOPOB BELLECTB C MOMOLLBIO YHUBEPCANbHOIO MHAMKATOpa, peakunn MOHHOro obmeHa),
npoBefieHVe NpakTuyeckon paboTbl «BnunsHMe pa3nmyHbix hakTOpoB Ha CKOPOCTb XMMMUYECKOM
peakummny.



PacuéTtHble 3agaun.

PacuéTtbl no YpaBHEHNAM XUMNYECKNX peaKLl.I/IIZ, B TOM Yucrne TepMmoxmmMmmnyeckme paC‘-IéTbI, paCL-IéTbI
C ncnornb3oBaHMEM MOHATUA «MacCcoBad A0NA BelecTBay».

HeopraHquCKaﬂ XUmMusa

HemeTannel. [NonoxeHne HemeTannos B [lepnognyeckon cucteme XmmMmmyecknx anementos 1. U.
MengeneeBa n 0CO6EHHOCTN CTpOeHUA aTomoB. n3anyeckme CBOMCTBA HEMEeTaNoB. AnnoTponus
HemeTannos (Ha NpMMepe KMCNnopoaa, cepbl, ocdopa v yrnepoaa).

XuMnyeckne CBOMCTBA BaXXHENLLMX HEMETaNoB (rarnoreHoB, cepbl, a3oTta, hocdopa, yrnepoaa u
KPEMHMS) N X COeaUHEHMI (OKCUAO0B, KNCNOPOACOAEPKALLMX KNCMOT, BOAOPOOHbIX COEAMHEHNN).

anMeHeHMe Ba)KHENLUNX HEMETAsOB U UX COEAUHEHUA.

MeTannel. NonoxeHne metannos B [Nepuognyeckon cncteme XMMmmnyeckmx anemeHTos [. U.
Menpgeneesa. OcoGEHHOCTM CTPOEHMUS SNEKTPOHHbIX 0601o04ek atomoB MeTannos. Oblwme
duaundeckme ceorcTBa MeTannoB. Cnnaebl MeTaNOB. ANEKTPOXUMNYECKUIA PSL, HAaNPSKEHUN
MeTannos.

XUMnyeckne CBOMCTBA BaXXHENLLMX METANMOB (HAaTPUK, Kanui, KanbLmMin, MarHui, antoMUHUA, LIMHK,
XPOM, Xernes3o, Meab) N NX COEANHEHUN.

O6wue cnocobbl NnonyvyeHnsa metannos. [puMeHeHne MeTannoB B ObITY U TEXHUKE.

3KcnepmmeHTaanb|e MeTOoObl N3y4eHna BelecTB U UX npeBpau.l,eHmﬁ: n3yvyeHune Konnekunm
«MeTannkl 1 cnnaebly, O6pa3LI,OB HeMeTasnmnos, peweHne 3KkcnepnMeHTarnbHbIX 3agay, Ha6mop,eH|/|e
n onncaHne AeMOHCTPaUNOHHbIX 1 na6opaTopr|x onbITOB (B3aVIMO[J,eI7ICTBVIe rmgpokcnga
almlioMnHUA C pacTtBOpaMu KUCIOT U LLienoYen, KayeCcTBEHHbIE peakunn Ha KaTnOHbI MeTaJ'IJ'IOB).

PacuéTtHble 3agaun.

PacuéTbl Macchl BellecTBa UM oGbEma rasos no M3BeCTHOMY KONMYECTBY BELLECTBa, Macce Unm
06bEMY OZIHOrO 13 y4acTBYIOLMX B peakLmmn BELWECTB, pacYE€Tbl Macchl (06bEma, konnyectsa
BELLEeCcTBa) NPOAYKTOB peakuumn, eCrv OAHO U3 BELLECTB UMEET NPUMECH.

XNMUA U XKNU3Hb

Ponb xvmnn B o6ecnedyeHnn akonorm4eckom, S3HepreTM4eckom 1 nuieBon 6e3onacHoCTn, pa3BuTm
MeOuLUMHbI. NMOHATNE O HAay4YHbIX METOA4AaX NO3HAHUS BELLECTB U XMMWUYECKNX peakLnii.

MpeacTtaBneHns 06 O6LLUMX HayYHbIX MPUHLIMNAX MPOMbILLIIEHHOTO NOMYYEHUS BaXKHENLLNX BELLECTB.

YenoBek B MUpE BELLECTB M MaTepuarnos: BaXHeLne CTpoUTenbHble MaTepuarnsl,
KOHCTPYKLMOHHbIE MaTepuarbl, Kpackv, CTEKNO, Kepamuka, matepuarbl Ans 9NEKTPOHUKM,
HaHoMmaTepwuarnbl, OpraHM4eckne U MMHeparbHble ya06peHns.

XvMusi 1 300pOBbEe YENOBEKA: NpaBuiia NCMNOMb30BaHWS EKAPCTBEHHbIX NpenapaTos, Npasuna
6e30mnacHOro 1cnonb3oBaHWsl NpenapaToB GbITOBOM XMMWUU B NOBCEAHEBHOW >KMU3HMU.

MexnpegMeTHble CBA3N.

Peannszaumsa mexnpeaMeTHbIX CBSI3eN Npu U3yveHnn obLen n HeopraHmyeckon xmumum B 11 knacce
OCYLLIECTBMSIETCH Yepes MCMoNnb30BaHUe Kak 0bLLUX eCTECTBEHHO-HAYYHbIX MOHATUI, Tak U NMOHATUN,
ABMSIIOLLMXCA CUCTEMHBIMY A1 OTAEMNbHbIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LKA,

O6LMe ecTeCTBEHHO-HaYYHble MOHATUA: HayYHbI aKT, rMNoTe3a, 3aKOoH, TEOPUSl, aHanu3, CUHTES,
Krnaccudukaumsi, NnepuoandHoCTb, HabnaeHne, SKCNEPUMEHT, MOAENNpoBaHNE, U3MepeHne,
aBneHue.

dusuka: MaTepus, IHEpPrusl, Macca, aToM, 3NEKTPOH, MPOTOH, HEMTPOH, UOH, M30TOoN,
pagnoaKTUBHOCTb, MOEKyna, SHepreTUYecknin ypoBeHb, BELLECTBO, Terno, 06bEM, arperaTtHoe
COCTOSIHME BelLlecTBa, pM3nYeckne BenuUnHbl U eauHNULIbI UX U3MEPEHIS!, CKOPOCTb.

Buonorusa: kneTka, OpraHm3m, 3KkocmncTema, 6V|occbepa, MaKpoO- U MUKPOIJTIEMEHTbLI, BUTAMWUHbI,
oOMeH BellecTB B opraHmsme.



Feorpacbvm: MUHeparnbl, ropHbie NopoAbl, Nofie3Hble MCKonaemMble, TOMNMNBO, peCypcChbl.

TexHonorus: xmumMm4yeckas NPOMbILUNEHHOCTb, MeTannyprua, npon3BoACcTBO CTPOUTESIbHbLIX
mMmaTtepunanos, CENbCKOX03ANCTBEHHOE npon3soacTBO, nuuieBad NPOMbILLITEHHOCTD,
(bapMaLl,eBTVIL-IeCKaFI NPOMbILUITEHHOCTb, MPON3BOACTBO KOCMETUYECKUX NpenapaTtos, Npon3BOoACTBO
KOHCTPYKUNOHHbIX MaTepunanos, 3JIEKTPOHHAA NMPOMbILLUITEHHOCTb, HAHOTEXHOJ1OTNUN.

NNAHUPYEMBIE PE3YJIbTATbI OCBOEHWA MPOIrPAMMBbI MO XMWY HA BA3OBOM
YPOBHE CPEAHEIO OBLWENO OBPA30OBAHUA

NMNYHOCTHDbIE PE3YIIbTATDI

®IroC COO ycraHaBnmBaeT TpeboBaHUSA K pe3ynbTaTtam OCBOEHUSA 00yYatoLLMMUCA NPorpaMm
cpenHero o6Lero 06pasoBaHnst (NIMYHOCTHLIM, METaNpPeaMETHLIM U NPeaMeTHbIM). HaydHo-
MEeTOOUYECKO OCHOBOW 41151 pa3paboTku NraHMpyeMblX pe3yrnbTaToB OCBOEHUS MpOorpaMm
cpenHero o6Lero 06pasoBaHnst ABMSETCA CUCTEMHO-AEATENbHOCTHBIN Noaxosa,.

B cooTBeTCTBUM C CUCTEMHO-AEATENBbHOCTHLIM NOAXOA0M B CTPYKTYPE NMMYHOCTHbLIX pe3ynbTaToB
OCBOEHVSA NpeameTa « XUMnsi» Ha ypoBHe cpeaHero obLero o6pasoBaHnsi BbiAerneHbl cneaytowme
cocTaBnsawLue:

OCO3HaHue o0by4arLLMMNCA POCCUNCKON rpaXaaHCKON NOEHTUYHOCTM — FOTOBHOCTM K
CamMopasBUTUIO, CAMOCTOATENBHOCTU N CaMOONpeaereHunIo;

Hannyne MoTUBaLMM K 0BYYEHMIO;

LeneHanpaBfeHHOe pa3BUTUE BHYTPEHHUX YOEXKAEHMI IMYHOCTM HA OCHOBE KIHOYEBbIX LIEHHOCTEN
N UCTOPUYECKMX Tpaauuuin 6a3oBON HAyKN XUMUN;

FOTOBHOCTb M CMOCOBHOCTb 06Y4atoLLMXCsi PYKOBOACTBOBATLCS B CBOEW A€ATENbHOCTM LLIEHHOCTHO-
CMbICIOBbIMM YCTaHOBKaMM, NMPUCYLLUMIK LLEENOCTHON CUCTEME XMMUYECKOro 06pa3oBaHus;

Hanmn4yne npaBoOCO3HAHUA 3KONOrm4yeckom KynbTypbl 1 CnocobHOCTN CTaBUTb LENN n CTpOUTb
XXU3HEHHbIE MNJ1aHbl.

JNINYHOCTHBIE pe3ynbTaThl OCBOEHUS NpeameTa « XMMUS» OOCTUralTCA B eaAMHCTBE y4ebHoM 1
BOCMMTaTENbHOW AeATENBHOCTM B COOTBETCTBMM C 'YMAaHUCTUYECKMMU, COLMOKYNbTYPHBIMU,
[AYXOBHO-HPaBCTBEHHBIMU LIEHHOCTAMW M naeanamMm poccuincKoro rpaxaaHckoro obLlecTsa,
NPUHATLIMM B 0OLLECTBE HOPMaMK 1 NpaBuiaMn NOBEAEHMS, CNOCOGCTBYOLLMMM NpoLieccam
CaMOrO3HaHWs, CaMOpa3BUTUS U HPABCTBEHHOTO CTAHOBINEHNS NINYHOCTM 00YyYaroLLNXCS.

JNINYHOCTHBIE pe3ynbTaTbl OCBOEHUSA NpeameTa « XMMUs» oTpaxarT COPMMPOBAHHOCTL OMbITa
no3HaBaTesNIbHOW U NPaKTUYECKoW AeATENIbHOCTU 0By4YatoLLMXCS MO peanv3aummn NPpUHATLIX B
o6LLecTBe LIeHHOCTEN, B TOM YMCTIE B YACTW:

1) rpaxxgaHCKOro BoCnuTaHus:

0CO3HaHWA 00Y4arLWMMUCSH CBOUX KOHCTUTYLIMOHHBIX NMPaB U 06S13aHHOCTEN, YBaXXEHUS K 3aKOHY U
NpaBoONOPAAKY;

npeacTtaBliieHna O counaribHbIX HOpMax U npasunax Mexnn4yHoCTHbIX OTHOLUEHWI B KONMNEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKON AESTENbHOCTM NpK CO3a4aHNN y4eOHbIX MPOEKTOB, PeLLeHnm
y4€eOHbIX 1 NMo3HaBaTeNbHbIX 3a4a4, BbINMONTHEHUM XUMUYECKMX SKCTIEPUMEHTOB;

CMOCOGHOCTM MOHUMATb U MPUHMMATb MOTUBbI, HAMEPEHWS, TOMUKY U apryMEHTbI APYrUX npwu
aHanumse pasnuyHbiX BUAOB y4eBGHON AesTenbHOCTY;

2) naTpuoTu4eCKoro BOCNUTaHuA:

LEHHOCTHOIro OTHOWEHUA K NCTOPpNUYECKOMY N HAay4YHOMY Hacrneguto OTEYECTBEHHOM XUMUW;



yBaXXeHnA K npoueccy TBop4yecTsa B obnactu TEOPUN N NPakTU4eCKoro NpuMeHeHna XmumMmnn,
OCO3HaHu4 TOro, 4To AOCTUXEHNA HAYKN €CTb pe3ynbTaT OJIUTENTbHbIX HabnoaeHnn, KPOMNOTJINBbIX
SKCNepnMeHTalrbHbIX MNOUCKOB, MOCTOAHHOIO Tpyaa yL-IéHbIX N NPaKTUKOB,

MHTEpeca 1 no3HaBaTesibHbIX MOTUBOB B MNMOJTy4eHUn 1 nocneayriwiemMm aHanmse I/IHCbOpMaLI,VIVI o
nepeaoBbiX OCTUXEHUNAX coapemeHHoﬂ OTEeYeCTBEHHOWN XUMUMU;

3) AyXOBHO-HPABCTBEHHOrO BOCNUTAHUA:
HPaBCTBEHHOIO CO3HAHUS, 3TUYECKOrO NOBEAEHWS;

CnocobHOCTH OLUEeHNBATb cutyauumn, ceda3aHHble C XUMUYECKUMUN ABNTEHNAMAU, U NPUHNMATb
OCO3HaHHble pelleHnA, OpUeHTNpyAaACcb Ha MmopalribHO-HpaBCTBEHHbIE HOPMbl U LLEHHOCTU;

rOTOBHOCTM OLIEHMBaTb CBOE NMoBeLEeHNE U NOCTYNKN CBOUX TOBapI/ILI.I,eﬁ C No3nummn HPaBCTBEHHbIX U
npaBoOBbIX HOPM N OCO3HAHUE nocneacTBun aTnx NOCTYIKOB;

4) dopmMupoBaHUA KyJbTypbl 340POBbLA:

NOHUMAHNA LEHHOCTEN 300POBOro U ©esonacHoro o6pasa XN3HW, HEOBXOANMOCTM OTBETCTBEHHOTO
OTHOLLEeHHNA K CO6CTBeHHOMy CbVI3VI‘-IeCKOMy N NCUXNYECKOMY 300POBbIO;

cobnogeHus npasmn 6e3onacHOro obpalleHns ¢ BeLecTsamm B ObITy, MOBCEAHEBHOM XMU3HU 1 B
TPYOOBOW AEATENbHOCTH;

NMOHUMaHUS LLEHHOCTW NpaBuin MHANBUAYANbHOIO U KOMNEKTUBHOIO 6e3onacHoro NnoBeaeHus B
CUTyaumsiX, YrpoXKatoLLMX 300POBbLIO U XKMU3HW Noaeln;

OCO3HaHMA NOCNeACTBUI U HENPUSATUS BPeAHbIX NpuBbIYek (ynoTpebneHns ankorons, HapKOTUKOB,
KypeHus);

5) TpyAoBOro BocnuTaHus:

KOMMYHMWKaTUBHOW KOMMETEHTHOCTM B y4eBHO-MCCrneaoBaTeNbCKo AeATENbHOCTM, O6LLECTBEHHO
NONEe3HON, TBOPYECKOW U APYrX BUAAX AeATENbHOCTY;

YCTaHOBKM Ha aKTMBHOE y4YacTue B peLleHUn NpaKkTUYeCcKMX 3a4ay coumanbHoM HanpaBneHHoOCTH (B
pamKax CBOEro krnacca, LKOsbl);

MHTepeca K NpakTU4eCKOMY U3y4eHnto Npodeccuin pasnmnMyHoro poaa, B TOM YnUCne Ha OCHOBE
NPYMEHEHNSA NPeaMETHbIX 3HAHWUI MO XUMUU;

yBaXXeHUs K Tpyay, NioasMm Tpyaa v pesynbTataM TpyaoBoy AeATENbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BblIGOpY MHAMBUAOYANbLHOW TpaekTopum obpasoBaHusi, oyayLuen
npodeccumn 1 peanusaumm cobCTBEHHbBIX KM3HEHHBIX NAHOB C Y4ETOM NIMYHOCTHBLIX MHTEPECOB,
CMOCOBHOCTEN K XMMUKN, UHTEPECOB M NOTPEOHOCTEN 00OLLIECTBA;

6) akonornyeckoro BOCNUTaHUs:

3KOITOMMYECKUN L,enecoodpasHoro oTHOLIEHMWS K MPUPOAE, Kak NCTOYHUKY CYLLLECTBOBAHMS XU3HM Ha
3emne;

NMOHMMaHUS rnodanbLHOro Xxapakrepa 3KONorM4eckux Npobnem, BIMsaHUSE 3KOHOMUYECKUX NPOLIECCOB
Ha COCTOsIHME NPUPOAHON N coumanbHON cpeapl;

0CO3HaHMsA HE0BXOAMMOCTM UCMONb30BaHNUSA AOCTUXEHUA XMMUW NS PELLEHMS BONPOCOB
paunoHanbHOro NPUPOAONONb30BaAHUS;

aKTUBHOIO HEMNPUATUS AENCTBUI, MPUHOCALLNX BpeS OKpyXatoLLen NpMpoaHon cpeae, yMeHuns
NMPOrHO3NpPOBaTh HEONAroNnpPUSITHbIE 3KONOrMYeckue NocneacTBNst NpeanpuHMMaembiX JENCTBUA U
npegoTepalarh ux;

HaNUYNa PasBUTOrO AKONOTMYECKOro MbILUIIEHUS, SKONOMMYECKOM KynbTypbl, ONbiTa AEATENbHOCTH
3KOMOrM4YeCcKon HanpaBfeHHOCTH, YMEHUS PYKOBOACTBOBATLCS MMM B NMO3HABAaTENbHON,
KOMMYHUKaTUBHOM 1 coumanbHOM NpakTuKe, COCOBHOCTUN U YMEHUST akTUBHO NPOTUBOCTOSATh
ngeonormm xemocpobuu;

7) LEHHOCTU Hay4YHOrO NO3HaHUA:



CHOPMMPOBAHHOCTM MUPOBO33PEHUS, COOTBETCTBYIOLLIENO COBPEMEHHOMY YPOBHIO Pa3BUTUS HayKu
1 OGLLECTBEHHOMN NPaKTUKU;

NOHUMaHWUA CI'IeLl,VI(bVIKI/I XUMUN KaK HayKn, OCO3HaHUA eé ponu B (bOpMVIpOBaHVIVI paunoHanbHoro
Hay4HOro MblleHnA, co3gaHn LenoCTHOro npencraBsiieHnAa 006 OKpyXatruwlemMm Mnpe Kak o
eAnHCTBE npupodbl 1 YerioBeka, B MNO3HaAHUN NPUPOOHbIX 3aKOH0MepHOCTel7I n peweHnn npo6neM
COXpaHeHund npnpogHoro paBHOBECUA,

y6exXaEHHOCTM B 0CO60M 3HAYMMOCTU XMMUM A1 COBPEMEHHOM UMBUNU3aLMN: B €€
rYMaHVUCTUYECKOW HamnpaBreHHOCTU 1 BaXKHOW POnv B CO3[jaHMN HOBOW Gasbl MaTepuanbHOM
KynbTypbl, peLieHnn rnobanbHbiX Npobrem yCToMYMBOro passuTUs YernoBevyecTBa — CbipbeBOW,
3HEepreTUYeCcKOn, NMULLIEBON N 3KOMNOrMyeckoin 6e3onacHoOCTu, B pasBUTUN MeauLnHbl, obecrnevyeHnmn
YCMOBWUI YCNELLHOro Tpyaa M 9KONOrMYeckn KOMGOPTHOWM KU3HW Kakaoro YneHa obLecTsa;

eCTeCTBeHHO-HayHHOﬁ rPaMmoOTHOCTU. NOHUMaHNA CYLLHOCTN MeTO40B NO3HAaHUA, NCMOJ1b3yEMbIX B
€CTEeCTBEHHbIX HayKax, CMoCcoBHOCTM NCNONb30BaTb nony4yaemble 3HaHUA Ond aHann3a 1

06 BbACHEHNSA ABMNEHWN OKpyXXatrowiero mmpa n nponcxogdauimx s HEM N3MEHEHUI, YMEeHUA aenartb
060OCHOBaHHbIE 3aKITHOHYEHNSA Ha OCHOBE Hay4HbIX C*)aKTOB N UMerLWKnXca AaHHbIX C Lenblo
nony4eHna 0OCTOBEPHbIX BbIBOAOB,

CMoCoBHOCTN CaMOCTOSTENbHO MCMNOSb30BaTb XMMUYECKNE 3HAHUS ANs peweHna npo6neM B
peanbHbIX XXU3HEHHbIX CUTYauUAX;

MHTEpeca K NO3HaHNIO N nccrnenoBaTenbCKOM OeATENbHOCTY;

FOTOBHOCTM U CNOCOBHOCTM K HENPEPbLIBHOMY 00pa3oBaHnio 1 cCamMoobpa3oBaHnio, K akTUBHOMY
MOMYYEHMIO HOBbIX 3HAHWI MO XUMUKN B COOTBETCTBUMN C XKM3HEHHBIMW NOTPEOHOCTAMY;

MHTEepeca K 0COBEHHOCTSIM TpyAa B pa3nunyHbiX cchepax NpodeccMoHansHon AesTeNbHOCTU.

METAMNPEOMETHbBIE PE3YJIbTATbI

MeTtanpeameTHble pe3ynbTaTbl 0CBOEHNA y4ebHOro npegmeta « XuMusai» Ha ypoBHE CPEeLHEro
o6uwero obpaszoBaHUs BKMOYAOT:

3HaYyMMble ans opMMPOBaHMS MUPOBO33PEHUS 0BYHatOLLIMXCA MEXONCLUUMITUHAPHbIE
(MexnpeaMeTHble) obLLeHay4Hble MOHATMS, OTpaXkaroLwme LeNOCTHOCTb Hay4HON KapTuHbI MUpa U
cneunduky MeToA0B NMo3HaHMs, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepusi, BELLECTBO,
SHeprusi, siBreHne, NPoLece, CMCTeMA, HayYHbI aKT, NPUHUMN, TMNOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopwsi, UccriefoBaHve, HabnoaeHne, U3MepeHne, aKCNepuMeHT 1 Apyrue);

yHMBepcarbHble y4ebHble AenCcTBMSA (MO3HABATENbHbIE, KOMMYHUKATUBHbIE, PETYNATUBHbIE),
obecneunsatoLmne GopmMmpoBaHne PyHKLMOHANBHON rPamMoOTHOCTU 1 CoLMarbHOM KOMMNETEHLNN
oby4atomxcs;

CMOCOGHOCTb 0BYYatoLLMXCS MCMOSb30BaTh OCBOEHHbIE MEXANCUMMNIIMHAPHbIE, MPOBO33pEHYECKME
3HaHUS U YHMBepcarbHble y4ebHble AeCTBUS B MO3HABATESIbHOWM U CoLMaribHOM NpaKkTUKe.

MeTanpeameTHble pe3ynbTaTbl OTpaxatT OBNageHne yHMBepcanbHbIMiU y4eBHbIMU
no3HaBaTeslbHbIMU, KOMMYHUKATUBHLIMU U PETYNATUBHLIMU AENCTBUSIMU.

OBnageHne yHuBepcanbHbIMU Y4€6HbIMU NO3HaBaTeNbHbIMU AENCTBUSIMU:
1) 6a3oBble nornyeckne AenNcTBUs:
camocTosiTenbHO POPMYNMPOBATL N aKkTyanuanposaTtb NpobremMy, BCECTOPOHHE e€ paccmaTpuBarTh;

onpenenAatb uenn aeatenibHOCTU, 3aaaBasd napamMeTpbl U KpUTepum nx oOCTXXeHnA, COOTHOCUTb
pe3ynbTaTtbl 4€ATENTbHOCTU C NOCTaBJIEHHbIMU LEeNnAaMu;

NCNoNb30BaTb MPU OCBOEHUW 3HAHWI MPUEMbI TOrMYECKOro MbILLSIEHMS — BbIAENATb XapaKTepHble
NpPU3HaKM NOHSTUI N yCTaHaBNMBaTb UX B3aMMOCBSI3b, UCNONb30BaTb COOTBETCTBYHOLLIME NOHATUS
051 06bACHEHNS OTAENbHbLIX AKTOB U BNEHNN;

BbI6VIpaTb OCHOBaHuA 1 Kputepun ons KJ'IaCCI/I(bI/IKaLI,VIVI BeleCTB N XMMNYECKNX peaKLl,VIﬁ;



yCTaHaBnmMBaTb NPUYNHHO-CIeCTBEHHbIE CBA3N MeXOYy N3ydaeMbiMU ABJTEHUAMU;

CTPOUTb JNIoOrnM4eckmne paccyxgeHuq (I/IH,EI,yKTI/IBHbIe, Oe0YKTUBHbIE, NO aHaJ'IOFI/IVI), BbIABNATb
3aKOHOMEPHOCTU N NPOTUBOPEYNA B pacCMaTpmnBaeMblX ABNEHUAX, (bOpMyJ'IVIpOBaTb BbIBOObI A
3aKIMi4YeHnA;

NPUMEHATL B NMpouecce No3HaHnA, ncnosrb3dyemMble B XUMUN CUMBOJIMYECKNE (3HaKOBbIe) mMoaenum,
npeo6pa303b|BaTb MoAernbHble npeacTtaBrneHna — XUMNYECKUIN 3HAK (CI/IMBOJ'I) ANeMeHTa,
XnMmmn4yeckas q)opmyna, ypaBHEHUE XUMUYECKON peakuunn — npu peeHnn yl-leﬁHbIX Nno3HaBaTes1bHbIX
N NpakTn4eCKnx 3agad, npumMeHAaTb Ha3BaHHblE MOAESIbHbIE NpeacTaBneHna ona BbliABNEeHUA
XapaKTepHbIX MPU3HAKOB N3y4aeMblX BELLECTB N XUMNYECKUX peaKLl,I/IIZ.

2) 6a3oBble uccnenoBaTenbCKue AeNCTBUNA:
BNageTb OCHOBaMU METOL0B Hay4YHOro MNO3HAHWSI BELLLECTB M XUMUYECKUX peaKkuuii;

q.)OpMyJ'II/lpOBaTb uenn n 3agadvm nccriegoBaHund, nCnofib3oBaTtb NOCTaBIIEHHbIE U CAMOCTOATENIbHO
Cq.)OpMyJ'II/IpOBaHHbIe BOMPOCHLI B Ka4eCTBEe NHCTPYMEHTa NO3HaHNA U OCHOBbI OJ1A d_)OpMVIpOBaHI/IFI
r’MNoTe3bl NO NpoBepkKe NPaBUITIbHOCTU BbICKa3blBa€MbIX cy>|q:|,eH|/1|?1;

BNageTb HaBblkaMy CaMOCTOATESTbHOMO MAaHUPOBaHUSA U NPOBEAEHUS YYEHNYECKUX
3KCMEPUMEHTOB, COBEPLLEHCTBOBATL YMEHUS HabnoaaTtb 3a X040M npoLiecca, CaMoCTOATENBHO
MPOrHo3npoBaTh ero pesynsTtaT, GopMynMpoBaTb 0600LLEHNS U BbIBOALI OTHOCUTENBHO
OOCTOBEPHOCTM pe3ynbTaToB UCCNea0BaHNs, COCTaBMNATL OOOCHOBaHHbLIA OTHET O NPOAENaHHON
paboTe;

nprobpeTaTtb ONbIT Y4EHUYECKOWN UCCIEAOBATENBCKOM U NPOEKTHON AeATENbHOCTU, NPOSBASTL
CNOCOBHOCTL M FOTOBHOCTb K CAMOCTOSITENIbBHOMY MOUCKY METOA0B PELLEHUS MPaKTUYECKUX 3aau,
NMPUMEHEHNIO PasfiMYHbIX METOA0B NO3HaHUS.

3) paboTta c MHdopmaumen:

OPVEHTUPOBATLCS B PA3NNYHbIX MCTOMHUKAX MHOPMaLMK (Hay4HO-NonynspHas nutepartypa
XMIMUYECKOro COAepKaHusi, CnpaBoYHble Nocobus, pecypcbl MHTEpHETA), aHanuaMpoBaTb
NHOPMAaLMIO Pa3NNYHBIX BUAOB 1 (POPM NPeACTaBeHNs!, KPUTUYECKN OLIEeHMBaTL eé
[AOCTOBEPHOCTb 1 HEMPOTUBOPEYMBOCTb;

hopmynmpoBaTh 3anpockl U NPUMEHSTb pasnnyHble MeToabl NPU MOUCKE U OTOOPE MHOpMaLMK,
HeobXxoANMON Ansi BbINOMHEHUS! y4ebHbIX 3a4ay onpeaenéHHoro Tmna;

npmo6peTaTb OonbIT NCNOJTIb30BAHUA VIH('*)OpMaLI,VIOHHO-KOMMyHVIKaTVIBHbIX TEXHOMOMMIA 1 pPa3nn4HbIX
NMOUCKOBbLIX CUCTEM;

CaMOCTOSITENbHO BbIGMpaTh ONTUMarbHY0 (opMy NPeacTaBneHns MHopMauun (cxembl, rpadomki,
anarpaMmmel, Tabnuubl, PUCYHKU 1 opyrue);

NCNoNb30BaTb Hay4HLIN A3bIK B KAYECTBE cpeacTea Npu paboTte ¢ XMMUYecKkon nHpopmMaumei:
NPUMEHATb MeXnpeameTHble (huandeckme n matemaTmyeckme) 3Haku u CMMBOIbl, OPMYIbI,
abbpeBnaTypbl, HOMEHKNATYPY;

ncnonb3oBatb U npeo6pa303b|BaTb 3HAKOBO-CMMBOJTNYECKNUE CpeacTBa HarnaAaHoOCTu.
OBnageHne yHuBepcanbHbIMN KOMMYHUKAaTUBHbLIMU OEeNCTBUAMM:

3aJaBaTb BOMPOCHI MO CyLLIECTBY 06CYyXaaeMon TeMbl B XOA4€e Auarora U/vnv OQUCKyccum,
BblCKa3blBaTb naen, GopMynmpoBaTb CBON NPEANOXKeHNs] OTHOCUTESbHO BbIMONTHEHUS
npeasioKeHHON 3agayn;

BbICTyNaTb C Npe3eHTauuen pesynbTaToB No3HaBaTENbHON AeATENbHOCTU, MOMyYeHHbIX
CaMOCTOSITENbHO UM COBMECTHO CO CBEPCTHUKAMM MPY BbINMOMTHEHWUM XMMWUYECKOTO 3KCNEPUMEHTA,
npaKkTU4eckon paboTbl Mo UCCMEAOBaHNI0 CBOMCTB M3yYaeMblX BELLECTB, peanusauum y4eGHoro
npoekTa 1 opMynMpoBaTh BbIBOAbLI MO pe3ynbTaTtaMm NpoBeAEHHbIX UCCIeAoBaHUN NyTEM
cornacoBaHusi MO3NLMI B Xofe 06CyXaeHUst 1 oBMeHa MHEHUSIMU.

OBnageHune YHUBepcarnbHbIMU PEerynaTuBHbiMun OEeNCTBUAMM:



CaMOCTOATESIbHO NNaHnpoBaTb N OCYLLECTBIIATb CBOKO NO3HaABATENbHYIO AEeATENIbHOCTb, onpeaends
€€ uenu 1 3agaun, KOHTPOJINpOBATb U NO Mepe HeobxoanmocTun KOppEeKTnpoBaTb npennaraeMbu?l
anroputm nencrenm Nnpu BbINOITHEHNN yL-Ie6HbIX N nccnenoBaTternibCKknx 3agav, BbI6VIpaTb Hanbonee
3(*)(*)6KTI/IBHbII7I cnocob mnx peweHna c y‘-IéTOM nonyyeHmnda HOBbIX 3HaHWM O BeLLecTBax U
XUMUNYECKNX peaKkunAx;

OCyLLEeCTBNATb CaMOKOHTPOJ1b CBOEN OeATenbHOCTU Ha OCHOBE CaMoaHarnmsa 1 CaMoOLEHKM.

NMPEOMETHbIE PE3YJIbTATbI

10 KITACC

I'Ipep,meTHble pe3ynbTaTtbl OCBOEHUA KypCa ((OpFaHI/ILIeCKaFI XUMUA» OTpaxaroT:

ChOpMMPOBAHHOCTL MPeACTaBNEHNA O XMMUYECKOW COCTaBNAOLLEN eCTECTBEHHO-HAYYHOWN KapTUHbI
MUpPa, POfY XMMUK B MO3HAHUWN ABMNEHWI Npupoabl, B GOPMUPOBAHUN MbILLUNIEHUS U KYNbTypbl
NINYHOCTN, €€ PYHKLUNOHANbHOW rPaMOTHOCTM, HEOOXOAUMON NS PELUEHUst NPaKTUYECKNX 3adad U
3KONorn4yeckn 060CHOBAHHOIO OTHOLLEHUA K CBOEMY 340POBbIO U NMPUPOLHON CPeaeE;

BNageHne CMCTEMON XMMUYECKUX 3HaHUKN, KOTOpasi BKOYaeT: OCHOBOMoNaratoLwme noHATUs
(XMMMYeckuii aneMeHT, atoM, areKkTpoHHas obonoyka atoma, MoneKyna, BaneHTHOCTb,
3NEKTPOOTPMLATENBHOCTb, XMMYECKasi CBA3b, CTPYKTYpHasa oopmyna (pa3BeépHyTas u
COKpaLLEHHas), MOMnb, MONSIpHas Macca, MOMSIPHbIA 0OBEM, YrrepodHbI ckeneT, PyHKUMOHanbHas
rpynna, pagukan, nusomepus, UsoMmepbl, FOMOMOrMYECKUI paa, roMOSIoru, yrinesonopoabl, KUCAopoa
1 asoTcoaepKalime coeguHeHns, MOHOMEP, NonuMep, CTPYKTYPHOE 3BEHO, BLICOKOMOIEKYIAPHbLIE
coedVHEeHWs); TeOpUN 1 3akoHbI (TEOPUSt CTPOEHUA opraHmdeckux Bellects A. M. bytnepoBa, 3akoH
COXpaHeHWsi MacChbl BELLECTB); 3aKOHOMEPHOCTU, CUMBOMMYECKUI A3bIK XMMWUWN; MUPOBO33pEHYEecKne
3HaHWs, nexatime B OCHOBE NOHWMAaHUS NPUYNHHOCTM U CUCTEMHOCTU XMMUYECKNX ABMEHUNA,
dhakTonornyeckme ceeeHns 0 CBOMCTBax, COCTaBe, NofnyyeHun n 6esonacHoOM UCNOMNb30BaHUN
Ba>KHENLLNX OpraHNYecKnX BeLLeCTB B BbITy 1 NPaKTUYeCKOn AeaTenbHOCTN YeNoBekKa;

ChOPMUPOBAHHOCTb YMEHUI BbISIBIIATH XapaKTePHbIE MPU3HAKK NOHATUNA, yCTaHaBNMBaTb UX
B3aUMOCBS3b, NCMOb30BaTb COOTBETCTBYIOLLME NMOHATUSA MPWU ONUCAHUN COCTaBa, CTPOEHNA U
npeBpaLLeHnin OpraHNYeCKUX COEANHEHNN;

CchOPMUPOBAHHOCTb YMEHWI MCMOMb30BaTh XMMUYECKYKD CUMBOSIUKY OJ1S1 COCTaBMEHUs
MOJEKYNSAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTOM, COKPaLLEHHOI) hOpMys OpraHNYeCcKnx BELLECTB U
YPaBHEHUN XMMMUYECKMX pPeaKUMi, N3roTaBnmeaTb MOLENMN MOSIEKYN OPraHNYeCKnX BELLECTB Ans
UINITIOCTPaUMM UX XMMNYECKOTO U NMPOCTPAHCTBEHHOIO CTPOEHUS;

CHOPMMPOBAHHOCTb YMEHUI YCTaHABMNMBATb NPUHAANEXHOCTb N3YYEHHbIX OPraHNYeCKMX BELLECTB
Mo NX COCTaBy M CTPOEHMIO K onpeaenéHHomMy Knaccy/rpynne coeanHeHnn (yrnesogopoabl,
KMCNopoAa 1 asoTcodepxallme coequHEHNs, BbICOKOMOMEKYNAPHbIE COEAMHEHS), aBaTb UM
Ha3BaHUA No cuctematmyeckon HomeHknatype (IUPAC), a Takke npuBoauTb TpMBManbHble
Ha3BaHWsi OTAENbHbIX OPraHMYecKnX BELLEeCTB (3TUMEH, NPONUNeH, aueTuneH, 3TUNEHIMNKONb,
rnyuepuH, eHon, chopManbaerng, auetanbgerns, MypaBbHas KNCNoOTa, YKCYCHas KNCMNoTa,
ONnevHOBas KNCMNoTa, CTeapyHOBasg K1CINOTa, IMoKo3a, PpyKTo3a, Kpaxman, Lenmnonosa, rMnumH);

CHPOPMMPOBAHHOCTb YMEHUS ONPeaensaTb BUAbl XMMUYECKON CBA3WN B OPraHNYECKNX COeOUHEHNSIX
(oAnHapHbie 1 KpaTHbIE);

CchOPMUPOBAHHOCTb YMEHUS MPUMEHSITE MONOXEHUS TEOPUM CTPOEHUS OPraHNYeckux BelecTs A.
M. ByTnepoBa ansi 06BbSACHEHMS! 3aBUCYMOCTU CBOMCTB BELLECTB OT MX COCTaBa U CTPOEHWST; 3aKOH
COXPaHEHNS1 MacChl BELLLECTB;

chopMUPOBAHHOCTb YMEHWIA XapakTepnu3oBaTb COCTaB, CTPOEHNE, (PUNYECKNE U XUMUYECKNE
CBOWCTBA TUMWNYHbIX NpeacTaBMUTENen pasnMyHbIX KNaccoB OpraHMYeCcKMX BeLLEeCTB (MeTaH, 3TaH,
3TUNEH, NponuneH, auetuneH, oytaguen-1,3, metunbytagmeH-1,3, 6eH3on, meTaHon, aTaHos,
STUNEHITIMKONb, MUUEPUH, eHon, aueTanbierna, MypaBbMHasa U YKCYCHast KUCNOThI, [MNH0K03a,
Kpaxmar, Lensono3a, ammHOYKCYCHas KUCnoTa), UNniocTpUpoBaTb FEHETUYECKYIO CBS3b Mexay



HAMW ypaBHEHNAMU COOTBETCTBYHOLLNX XUMNYECKNX peaKLl.I/IIZ C UCnoJsib3oBaHMeEM CTPYKTYPHbIX
chopmyn;

chOpMUPOBAHHOCTb YMEHUS XapaKTepu3oBaTb MCTOUYHMKN YrNeBogopOaHOro Chipbs (HedThb,
NPUPOAHbIV ras, yronb), CNocoObl Nx NepepaboTkn 1 NpakTMYeckoe NpMMeHeHe NPOAYKTOB
nepepaboTku;

C(*)OpMI/IpOBaHHOCTb yMeHVIVI npoBOAUTb BblYNCNEHUNA MO XUMNYECKUM YpaBHEHUAM (MaCCbI,
06bEMa, KonnyecTBa MCXOL4HOro BELLECTBA U npoaykKTa peakunn no n3eeCtHbiM Macce, O6'béMy,
Konn4yecTtBy O4HOIo N3 NCXOOHbIX BEWEeCTB Ui NpoayKTOB peaKLl,I/II/I);

C(bOpMI/IpOBaHHOCTb yMeHI/IIZ BNageTb CUCTEMOM 3HaHUI 06 OCHOBHbIX METO4aX Hay4HOro
NO3HaHUA, UCNOJb3yeMbIX B XUMUK NMPU N3y4eHnn BeLecTB N XMMU4YeCKNUX SABMNEHUN (Ha6mop,eHme,
n3MepeHumne, sKCNnepmmMeHT, MOD,eJ'II/IpOBaHI/Ie), MCNoJib30BaTb CUCTEMHbIE XMMNUYECKNE 3HAHNA OA
NPUHATUA peLLIeHI/IIZ B KOHKPETHbIX )KN3HEHHbIX CUTYyalNAX, CBA3aHHbIX C BewecTBaMn N nx
NPpUMEHEHNeM;

chopMMPOBaHHOCTL YMEHWI cobrtoaaTth NpaBumna nonb3oBaHUS XMMUYECKON Nocyaon 1
nabopaTtopHbiM 06opyaoBaHMEM, a Takke NpaBuia o6palleHns ¢ BeLlecTBaMy B COOTBETCTBUM C
WHCTPYKLMSIMW NO BbIMOSNTHEHMIO NabopaTOPHbIX XMMUYECKUX OMbITOB;

CchOPMUPOBAHHOCTb YMEHWI MIIAaHNPOBATh U BbINOMHATE XUMUYECKUIA SKCMEPUMEHT (MpeBpaLleHmns
OpraHMYecKMX BELLECTB NPU HarpeBaHuu, Nofny4yeHne aTurieHa n N3y4yeHne ero CBOMCTB,
KayeCTBEHHbIE peakLmnn OpraHNYecknx BeLecTB, AeHaTypaumsa 6enkoB Npu HarpeBaHnn, LIBETHbIE
peakuumn 6enkoB) B COOTBETCTBUM C NpaBuiiamMmmn TEXHUKN 6e30nacHOCTM Npy obpaLleHnn ¢
BeLlecTBamMm 1 nniabopatopHbIM 000pyooBaHMEM, NPEACTABMATL PE3yNbTaTbl XMMUYECKOrO
3KcnepnMeHTa B oopMe 3anncu ypaBHEHNN COOTBETCTBYIOLLMX peakunin n oopmMynmpoBaTb BbiBObI
Ha OCHOBE 3TUX Pe3yrbTaTos;

CchOPMUPOBAHHOCTb YMEHUI KPUTUHECKM aHaNU3NPOBaTb XMMUYECKYHO MHCDOPpMaLMIo, MoyYaemyto
N3 pasHbIX MCTOYHMKOB (CpeacTBa MaccoBow MHopmaunn, HTEpHET 1 Apyrux);

chopMMpPOBaHHOCTL YMEHWIA cobntoaaTth NpaBmna 3KoNorMYecky LenecoobpasHoro noBeaeHus B
ObITy M TPYAOBOW AEATENBHOCTM B LIENSAX COXPAHEHUSI CBOETO 300POBbS Y OKpY>KatoLen NpupoaHON
cpenbl, 0CO3HaBaTh ONACHOCTb BO3AENCTBUSA HA XXUBble OpPraHNU3Mbl OrnpeaenEéHHbIX OpraHUYecKnx
BELLECTB, NOHUMast cMbicn nokasatens MK, nosicHATb Ha npumepax cnocobbl yMeHbLUEHNS U
npenoTBpaLleHns X BpeaHOro BO3AeNCTBUA Ha OpraHU3m YernoBeka;

ansa o6yqarou.l,mxc;| C OorpaHn4Y€eHHbIMN BO3MOXXHOCTAMU 340p0BbA: YMEHNE NPUMEHATb 3HAaHUA o0
OCHOBHbIX OOCTYMNHbIX MeTOoAaxX No3HaHuA BeeCcTB U XUMUYECKUX SABIEHUN;

ANs cnenbix U cnaboBmasLmnx 00y4aloLWmnXcs: yMEHNE NCMNOMb30BaTh penbedHO-TOHEUHYH CUCTEMY
0603Ha4veHuni J1. bpans ona 3anucu XMMmMYeckux oopmyin.

11 KNNACC

MpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «ObLwas 1 HeopraHuyeckas XMMUsi» OTPaXaroT:

ChOpMMPOBAHHOCTb NPEACTABNEHNN: O XMMUYECKOW COCTaBNAOLLIEN €CTECTBEHHO-HAaYYHON
KapTWHbI MVpa, PONN XMW B MO3HAHUK SIBMEHUA NpMpoabl, B (hOPMUPOBAHUN MbILLMEHNUS U
KynbTypbl IMYHOCTU, €€ PYHKLMOHANbHOM rpaMOTHOCTH, HE0BX0ANMON ANS peLleHns NPaKTUYeCKnX
3ajay 1 3Konorm4eckn 060CHOBaHHOIO OTHOLLEHUS K CBOEMY 340POBbIO U MPUPOOHON Cpeae;

BrageHne CUCTEMON XUMUYECKNX 3HAHWI, KOTOpasi BKITOYAET: OCHOBOMOararLLmMe NoHaTus
(XMMmMYecKuii anemeHT, aTtoM, U30Ton, S-, p-, d- ANEeKTPOHHLIE OpOUTanu aToMoB, MOH, MOJSIEKyna,
MOJb, MOJSIPHbIA 06BEM, BanNeHTHOCTb, 3NIEKTPOOTPULIATENIBHOCTL, CTEMNEHb OKUCITEHMS,
XUMU4eckas CBsi3b (KoBarneHTHasi, MOHHas, MeTannuMyeckas, BogopogHasi), Kpucrannmdeckas
peLléTka, TUMbl XMMUYECKNX peaKkLmii, pacTBOP, SNEKTPONNTLI, HEANEKTPOSNTDI, ANEKTpoNMTUdecKast
anccoumaums, OKUCNNTENb, BOCCTAHOBUTESb, CKOPOCTb XMMUYECKON peakLmmn, XuMnudeckoe
paBHOBECKE); TEOPUN U 3aKOHbI (TEOPUS SNEKTPONUTUYECKON anccoumannm, Nnepnoanyeckmnii 3akoH
0. . MeHageneeBa, 3aKOH COXpaHEHMS1 MacChl BELLECTB, 3aKOH COXPaHEHMs1 U NpeBpaLleHns
3HEPIUUN NPU XMMUYECKMX peaKUmsix), 3aKOHOMEPHOCTUN, CUMBOSINYECKNIA S3bIK XMMUM,



MUPOBO33pEHYECKMNE 3HaHUA, Nnexalime B OCHoBe NoOHMMaHuaA NpUu4YNHHOCTU N CUCTEMHOCTHU
XUMUNYECKNX SIBIEHUNA, d)aKTOJ'IOFVI‘-IeCKI/Ie CBejeHusi 0 CBOKCTBax, CoCcTase, nony4vyeHnn mn
©e3o0nacHOM MCMNOMb30BaHNN BaXXHENLUNX HeopraHn4ecknx seLiecTB B 6bITy n I'IpaKTI/I\-IeCKOVI
OeATerIbHOCTU YerioBeKa,

ChOPMMPOBAHHOCTL YMEHWI BbISIBNSITE XapakTepHble NPU3HaKN NOHATUIA, yCTaHaBNMBaTb UX
B3aMMOCBSI3b, UCMOSb30BaTb COOTBETCTBYHOLLME NMOHATUS NMPU ONMCAHUN HEOPTraHUYECKMX BELLECTB
N X NpeBpaLLeHni;

ChOpPMMPOBAHHOCTL YMEHUIN UCMOMNb30BaTh XUMUYECKYI0 CUMBOSIMKY ANA COCTaBneHnsa popmyn
BELLECTB U YPaBHEHNN XMMUYECKMX peakLMin, cuctematmyeckyto HomeHknatypy (IUPAC) n
TpMBManbHbI€ HA3BaHUS OTAENbHbIX HEOPraHUYeckMX BeLLEeCTB (YrapHbli ras, yriekucribin ras,
amMMmak, raléHas n3BecTb, HeraléHas n3BecTb, NUTbEBas coaa, MMpPUT N apyrue);

CchOpPMMPOBAHHOCTL YMEHWI ONpPEAEensiTb BanNeHTHOCTb M CTENEHb OKUCIIEHNSI XMMUYECKNX
3MEeMEHTOB B COEAMHEHUSIX Pa3fIMYHOIO COCTaBa, BUA XMMUYECKON CBA3M (KOBaneHTHasl, MOHHas,
MeTannm4yeckasl, BOAOpoAHas) B COeANHEHUSIX, TUM KPUCTaNNMYECKOM PELLETKN KOHKPETHOIO
BeLLecTBa (aTOMHasi, MOMneKynsipHasi, MOHHas, MeTannuyeckasi), Xxapaktep cpeabl B BOAHbIX
pacTBOpax HeopraHNYeCcKUX CoeaNHEHWI;

ChOPMMPOBAHHOCTL YMEHWIA YCTaHABNMBATbL NPUHAANEXHOCTb HEOPraHMYECKMX BELLECTB MO UX
cocTaBy Kk onpeAenéHHoMY Knaccy/rpynne coeAuHeHui (NpocTble BeLecTBa — MeTanbl 1
HemeTansbl, OKCUAbl, OCHOBAHUS, KUCOTbI, aMOTEpPHbIE FMAPOKCUADI, CONN);

chopMMPOBaAHHOCTb YMEHUI pacKpbiBaTb CMbICI Nepuogudeckoro 3akoHa [. . Mengeneesa u
OEMOHCTPMPOBATbL €ro CUCTEMATU3NPYIOLLYIO, OO BACHUTENBHYIO Y MPOrHOCTUYECKYIO (DYHKLNK;

ChOpMNPOBAHHOCTb YMEHUI XapaKTepn3oBaTb ANIEKTPOHHOE CTPOEHNE aTOMOB XMMUYECKUX
anemeHToB 1—4 nepnogos lNepuoanyeckon cucteMbl XuMmyecknx anemenToB [1. . MeHgeneesa,
NCNoNb3ys NOHATUS «S-, P-, d-3NEKTPOHHbIE OPOUTaNN», «3HEPreTUYecKne ypoBHNY, OO BACHATL
3aKOHOMEPHOCTU M3MEHEHUSI CBONCTB XMMUYECKMUX 3ITEMEHTOB N UX COEANHEHMI MO nNepuogam u
rpynnam lMNepunogudeckon cuctemMbl xummnyeckmx anemerTos . 1. MeHgeneeBa;

CchOPMUPOBAHHOCTb YMEHUI XapakTepm3oBaTh (ONMUChIBaTh) 00LLIME XMMUYECKNE CBONCTBA
HEeOpraHM4YeCcKNX BELLECTB pasfnyHbIX KNaccoB, NOATBEPXKAATb CyLLECTBOBAHME FEHETUYECKON
CBSI3U MeXay HeopraHM4YeCcKMMM BELLLECTBaMM C MOMOLLBIO YPaBHEHWUA COOTBETCTBYHOLLNX
XUMWNYECKNX peakLnii;

ChOPMMPOBAHHOCTb YMEHUS KraccUULMPOBaTh XMMUYECKMEe peakLmmn No pasfmyHbIM Npu3Hakam
(4vcny 1 cocTaBy pearvpyoLwwmnx BELECTB, TENNOBOMY 3P(EKTY peakLummn, M3MEHEHNIO CTEMNEHEN
OKWCIEHUSI ANIEMEHTOB, 06PaTUMOCTM peakUnn, y4acTuio KaTanusaTopa);

CchOPMMPOBAHHOCTL YMEHWUIA COCTaBMATb YpaBHEHMS peakuuid pasnnyHblX TUMOB, NOJHbIE U
COKpaLLEHHbIE YPaBHEHUS peakUmMin MIOHHOro 06MeHa, y4nTbiBast YCrOBUS, NMPU KOTOPbIX 3TU peakumm

nayT 00 KOHUa;

chOPMUPOBAHHOCTb YMEHMI MPOBOAUTL Peakuun, MOATBEPXKAAIOLLME Ka4eCTBEHHbIN COCTaB
Pa3nMyHbIX HEOPraHNYECKMX BELLECTB, Pacno3HaBaTh OMbITHBIM MyTEM MOHbI, MPUCYTCTBYOLLME B
BOAHbIX pacTBOpax HEOPraHUYECKNX BELLECTB;

chOPMUPOBAHHOCTb YMEHMIN PaCKPbIBaTb CYLLHOCTb OKUCIUTENBHO-BOCCTaHOBUTENbHbBIX PeaKumit
MOCPeACTBOM COCTaBIIEHMS! SNEKTPOHHOrO BanaHca aTX peakumii;

CchOPMUPOBAHHOCTb YMEHUI OO BACHATL 3aBUCUMOCTb CKOPOCTU XMMNYECKOW peakumm oT
pasnuyHbIX aKTOPOB; XapakTep CMELLEHNST XMMUYECKOrO paBHOBECHS B 3aBMCMMOCTU OT BHELLHErO
BosgencTteug (npuHumn Jle Watenee);

chOPMUPOBAHHOCTb YMEHWI XapaKTEPU30BaTb XMMUYECKME NPOLIECCHI, NeXallune B OCHOBE
MPOMBbILLIIEHHOO MOSTYyYEHUSI CEPHO KUCMNOThI, aMMuMaka, a Takke chopMUPOBAHHOCTb
npeacTaBneHunii 06 o6LMX HAYYHbIX MPUHLMMIAX U 3KONOMMYECKMX Npobrnemax XMMUYecKoro
MPOM3BOACTRA;

C(bOpMVIpOBaHHOCTb yMeHMVI npoBOAUTb BblHYNCIEHUA C UCNOJ1b30BaHNEM MNOHATUA «MaccoBaA 0114
BeuwlecTBa B pacTtBope», OOBbEMHbLIX OTHOLLIEHWI Fa30B npn XnMn4ecKknx peakumax, MaccCbl BellecTBa
nnm obbEma rasos rno M3BECTHOMY KOJIin4eCTBY BellecTBa, Mmacce Uin O6'béMy OHOro n3



y4acCTBYyOLWMNX B peakunn BewlecTB, TENI0BOIro 3(*)(beKTa peaKkunn Ha oCHOBE 3aKOHOB COXpaHeHUA
MaccCbl BELWECTB, NnpeBpalleHnda N COXpaHEHUA SHePrnn;

CPOPMMPOBAHHOCTL YMEHUI cobnoaaTh NpaBuna Nosb3oBaHMs XMMUYECKON NOoCcyaon u
nabopaTtopHbIM 06opYyaOBaHNEM, a Takke NpaBuna obpalleHus ¢ BELLECTBAMN B COOTBETCTBUU C
WHCTPYKLIMAMM MO BbIMONHEHNIO NabopaTopHbIX XMMUYECKNX OmbITOB;

C(*)OpMI/IpOBaHHOCTb yMeHVIVI nnaHnMpoBaTb U BbIMOJTHATb XUMNYECKNI SQKCNEPUMEHT (pa3no>KeHV|e
nepokcnga Bogopoaa B NpuUCyTCTBUKM KaTannmsartopa, onpegerneHme cpenbl pactBopoB BELLECTB C
NOMOLLBK YHUBEPCAlibHOro MHAMKaTopa, BIINMAHNE pa3finyHbIX (baKTOpOB Ha CKOpPOCTb XUMNYECKON
peakuunn, peakummn MoOHHOro obmMeHa, Ka4ecTBEHHbIE peakunn Ha cyan)aT—, Kap6OHaT- n xnopua-
adHWOHbI, HA KATUOH aMMOHUA, peLleHne SKCNnepnuMeHTarbHbIX 3agady No TeMam «MeTannbi» u
«HeMeTaJ'IJ'IbI») B COOTBETCTBMU C nNpaBunamMmm TexHmKmn ©esonacHocTu npu 06paLueH|/w| C
BellectBamMmm n na6opaTopr|M o6opy/:|,0|3aH|/|eM, npencTaBliAaATb pe3ynbTaTtbl XMMNYECKOro
JKCnepnmeHTa B q)opme 3anmcu ypaBHeHI/IIZ COOTBETCTBYHOLLUMNX peaKLl,I/IIZ n CbOpMyJ'II/IpOBaTb BbIBOOblI
Ha OCHOBE 3TUX Pe3yJibTaToOB;

C(*)OpMI/IpOBaHHOCTb yMeHVIﬁ KPUTUYECKN aHanmanpoBaTb XMMN4YECKYHO I/IH(bOpMaLI,I/HO, nony4aemyr
M3 pa3HbIX NCTOYHNKOB (CpeﬂCTBa MaccoBOW KOMMYHUKaLunu, MHTepHeT n ,El,pyFI/IX);

CchOpMUPOBAHHOCTb YMEHUI cOBnoaaTh NpaBuna 3KoNorMyeckn LienecoobpasHoro noseaeHns B
ObITY M TPYOOBOW AEATENBHOCTU B LIENAX COXPaHEHMS CBOEro 340P0BbS U OKPYKAKOLLIEN NPUPOSHOMN
cpedbl, 0CO3HaBaTb OMNacHOCTb BO3AENCTBUSA Ha XMNBble OpraHn3mbl onpeaenéHHbIX BELLecTs,
noHmmMas cmbicn nokasartens MNMAK, nosacHATbL Ha npumepax cnocobbl YMEHbLUEHWS U
npegoTBpaLLeHns nx BpegHoro BO34eNCTBMS Ha OpraHMsM YernoBeka;

ansa o6yqarou.w|xc;| C OorpaHn4YeHHbIMN BO3MOXHOCTAMU 300p0BbA: YMEHNE NPUMEHATb 3HaHUA 06
OCHOBHbIX OOCTYMNHbIX MeToAaX No3HaHuA BeeCTB U XUMUYECKUX ABMNEHUN;

Ans cnenbix U cnaboBmasaLwmnx oby4aoLmnxcs: yMeHne Ncnonb3oBaTh penbedHO-TOHEUHYH CUCTEMY
o0603Ha4veHunn J1. Bpanns gna 3anucu XMMmMyeckux oopmyin.

TEMATUYECKOE NJIAHUPOBAHUE

10 KNNACC
KonunyectBO 4acoB
HanmeHoBaHue pa3genoB un Tem
Ne n/n
nporpaMmmel Bcero KoHTponbHble | lpakTuyec
paboTbl paboTbl
Paspgen 1. TeopeTnyeckne oCHOBbl OpraHU4ecKom XumMmmum
lMpeameT opraHn4eckon xmmmun. Teopus
1.1 CTPOEHWsI opraHmyeckux coegmHeHun A. M. 3
byTtneposa
WTtoro no pasgeny 3
Paspen 2. YrneBopgopoabl
2.1 MpegenbHble yrneBogoponbl — arnkaHbl 2
29 HenpenenbHble yrneBogopoab!: ankeHol, 6 1
' ankagueHbl, ankuHol
2.3 ApomaTndeckne yrnesogopoabl 2
24 MpupoaHble NCTOYHUKM YrNeBOAOPOa0B U UX 3 1
' nepepaboTtka
WToro no pasgeny 13




Pazgen 3. Kucnopoacopepxaime opraHn4eckme coequHeHus

3.1 CnnpTbl. ®eHon 3
Anbgerngbl. Kapb6oHoBbie Kncnotbl. CnoxHble
3.2 7 1
agupel
3.3 Yrnesoabl 3 1
WTtoro no pasgeny 13
Paspen 4. AsoTtcoaepxalime opraHu4yeckue coeguHeHuUsA
4.1 AMUHBI. AMUHOKMCNOTLI. Benkn 3
WTtoro no pasgeny 3
Paspen 5. BoicokomoneKkynsapHble coeANHEeHUA
51 lMnactmaccel. Kayyykn. BornokHa 2
WTtoro no pasgeny 2
OBLIEE KOJIMYECTBO YACOB MO NMPOrrAMME 34 2 2
11 KNNACC
KonuuyectBO 4Yacos
HanmeHoBaHue pa3genoB n Tem
Ne n/n K n
nporpamMmbl Bcero OHTpPOJIbHbIE pakKkTu4eck
paboTbl paboTbl
Pazpen 1. TeopeTnyeckme OCHOBbI XUMUUN
CtpoeHune atomoB. Neprnognyecknin 3aKoH u
1.1 Mepuognyeckasd cuctema XMMmM4eCKnx 3
anemenToB [1. 1. MeHoeneeBa
12 CtpoeHne Bellectea. MHoroobpasuve 4
) BELLECTB
1.3 Xnmundeckne peaxkumnm 6 1 1
WTtoro no pasgeny 13
Pazpgen 2. HeopraHu4yeckasa xumus
2.1 MeTtannsbl 6 1
2.2 HemeTtannbi 9 1 1
23 CB£3b HEOPraHMYECKNX N OPraHNYeCcKnx 5
’ BeLLecTB
WTtoro no pasgeny 17
Pasgen 3. XumMusa u Xn3Hb
3.1 XUMUS 1 KNU3HDb 4
WTtoro no pasgeny 4




OBLEE KOJIMYECTBO YACOB MO NPOrPAMME 34 2 3
NMNOYPO4YHOE NIAHUPOBAHUE
10 KINACC
Kon-Bo AnekTp
yacoB | flaTa uucppol
Ne n/n | Tema ypoka uayuenms | o6paso
Bcero pecypc
1 [MoBTOpeHne nporiaeHHOro MaTepuarna 3a kypc 8-9 knacca. 1 01.09.2023 Eg”éléfig
2 CrapToBas guarHoctmyeckast KOHTporbHasa paborTa. 1 08.09.2023 Egllt:a/(/:fig
3 MpeamMeT opraHN4YeCcKon XMMun, eé BO3HMKHOBEHWNE, Pa3BUTUE U 1 15.09.2023 httQ://S_c
3Ha4veHune collectio
Teopusa CTpoeHus opraHndecknx coegnHeHun A. M. bytneposa, http://sc
4 - 1 22.09.2023 -
€€ OCHOBHbIE MOMNOXeHUs collectio
MpencraBneHune o Knaccugukaumm opraHM4ecKknx BeLecTB. http://sc
5 HomeHknatypa (cuctematuydeckas) n TpuBMarnbHble Ha3BaHWS 1 29.09.2023 | collectic
OpraHuyeckux BeLLecTB
ArnkKaHbl: COCTaB U CTPOEHUE, FOMOSIOrMYECKNn psg http://sc
6 1 06.10.2023 collectic
MeTaH 1 aTaH — npocTenwne npeacTaBuTeNn ankaHos -
AnKeHbl: COCTaB U CTPOEHNE, CBOMCTBA http://sc
7 1 13.10.2023 collectic
OTWUNEH U NponueH — NpocTenLne npeacTaBUTeNN ankeHoB -
8 HpaKTMLjeCKaﬂ pabota Ne 1. «[lonyyeHne aTuneHa n n3yyeHve 1 20.10.2023 httQ://s_c
€ro CBOUCTB» collectic
AnkagueHbl. bytaguen-1,3 n metundytagmen-1,3. MNonyyeHne http://sc
9 1 27.10.2023 -
CUHTETMYECKOTO KayyyKa U pe3unHbl collectic
AnnKVHbI: cocTaB U 0COBEHHOCTN CTPOEHUS!, FOMOJTOTMYECKIIA http://sc
10 N 1 10.11.2023 -
pag. AueTuneH — NpocTenwmni npeacraBmMTeNb anknHOB collectic
11 BbluncneHuns no ypaBHEHUIO XMMUYECKOM peakumnm 1 17.11.2023 Egllt:a/éfi(c:n
12 ApeHbl: 6eH3on n Tonyorn. TOKCUMYHOCTL apeHoB 1 24.11.2023 Egllt:a/éfiz
13 "'eHeTMyecKkas CBA3b YrneBogopoaoB, NpUHaanexawmx K 1 01.12.2023 httQZ//Sp
pasnn4yHbIiM Knaccam collectic
MprpoaHblie NCTOYHUKM YINEBOAOPOA0B: NPMPOLHLIN ras u http://sc
14 . 1 08.12.2023 -
NnonyTHble HeTsIHbIE rasbl, HeOTb N NPOAYKTbI €€ NepepaboTkm collectic
MprpoaHblie NCTOYHUKM YINEBOAOPOA0B: NPMPOLHLIN ras u http://sc
15 . 1 15.12.2023 -
nonyTHble HeTsHbIE rasbl, HePTb N NPOAYKTHI €€ NnepepaboTkm collectic
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KoHTponbHasa paboTta no pasgeny «Yrnesoaopoabi»

22.12.2023

http://sc

collectig
17 MpegenbHble 0OQHOATOMHbIE CNNPTLI: METAHOS M 3TaHON. 1 29.12.2023 httg://s_c
BopgopoaHas cBsA3b collectig
18 MHoroatoMHble CMpTbl: STUMEHITNKOMb U MIULLEPUH 1 12.01.2024 lelé/éfiz
19 <DeHvon: CTPOEHME MOMEKYNbI, Pn3NYEeCcKMe N XMMNYECKNEe 1 19012024 htt[:_)://s_c
CBOWCTBA, NPUMEHEHNE collectic
20 Anbgerngbl: dopmanbgerna u avetansgerng. AueToH 1 26.01.2024 lelé/éfiz
21 OAHOOCHOBHbIE NpeaenbHble KAPOOHOBbLIE KUCOThI: 1 02.02.2024 htt;:_)://s_c
MypaBbMHas 1 yKCycHas collectic
29 MpakTnyeckasn pabota Ne 2. «CBoncTBa pacTBopa YKCYyCHOM 1 09.02.2024 htt;:_)://s_c
KNCNOTbI» collectic
23 CTeapunHoBasi U orieMHoBasi KUCNOTbI, Kak NpeacTaBUTENMU 1 16.02.2024 httQ://s_c
BbICLUNX KapOOHOBbLIX KNCMOT collectio
24 Mblna KaK COn BbICLLMX KapOOHOBBLIX KACIMOT, UX MOtoLLEeE 1 01.03.2024 httQ://s_c
aencreune collectio
o5 CnoxHble adupbl Kak NPon3BoAHbIE KAPOOHOBLIX KUCHOT. 1 15.03.2024 httQ://s_c
Maponna cnoxHbix 3gmpos collectig
26 Kupbl: rmaponuns, npumMmeHenne, bronornyeckasi pornb KUPOoB 1 05.04.2024 Eg”é/éfiz
27 YrneBoasl: COCT.aB, knaccudukaums. BaxHenwme 1 12.04.2024 httQ://s_c
npegcraBuUTENN: rnokosa, opykTosa, caxaposa collectig
28 Kpaxman u uenntonosa kak npMpogHble NofIMMeEpI 1 19.04.2024 E(t)t”é/éfiz
29 KoHTponbHasa pabota no pasgeny «Kucnopoacogepxaimne 1 26.04.2024 httQ://s_c
OpraHn4eckne coeauHeHnsI» collectic
30 AMMWHbI: METUNAMWH N aHWUINH 1 03.05.2024 Ett)tllt:a/g’iz
AMMHOKNCROTLI Kak aM(OTEepPHbIE OpraHMyeckne coegmHeHus, http://sc
31 1 10.05.2024 -
nx buornorndeckoe 3HadeHuve. MNMentuabl collectic
32 Benkn kak NpnpogHble BbICOKOMONEKYNSAPHbIE COEAUHEHNS 1 17.05.2024 Egllt:a/(/:z(c:n
33 OCHOBHbIE MOHATMS XMMUN BbICOKOMOSEKYNSAPHbBIX COEAUHEHNN 1 24.05.2024 Eg”gézz
34 OcHoBHbIE METOAbI CMHTE3a BbICOKOMOMEKYAPHBIX 1 31.05.2024 httQ://gc
coeanHeHni. NnacTmacckl, kaydykn, BONOKHa collectic
OBLEE KOJIMYECTBO YACOB 110 NMPOrPAMME 34

11 KINACC



Kon-Bo AneKTpo
yacoB | lata uncppoB
Ne n/n | Tema ypoka M3yyeHus | o6pa3oE
Bcero pecypchb
1 XyMnyecknii anemeHT. AToM. SneKTpoHHas KoHUrypaums 1 07.09.2023 htt[:_)://s_ch
aTtoMoB collectior
Mepnoanyeckuin 3akoH n Nepuognyeckasa cuctema http://sch
2 Xummndecknx anemenToB [1. 1. MeHaeneeBa, ux cBA3b C 1 14.09.2023 | collectior
COBPEMEHHOWN TEOPUEN CTPOEHNSA aTOMOB
3aKOHOMEPHOCTM U3MEHEHNSI CBOMCTB XMMUYECKNX SITEMEHTOB http://sch
3 N UX COEQUHEHMI MO rpynnam un nepmogam. 3HadeHve 1 21.09.2023 collectior
nepnoanyecKoro 3akoHa U CUCTEMbl XMMUYECKNX SNIEMEHTOB A
[.N. Menpgeneesa B passntnn Hayku
CTpoeHune BellecTBa. XuMmyeckas CBA3b, €€ BUabl; http://sch
4 MexaHM3Mbl 00pa3oBaHNA kKoBanNeHTHoM cea3n. BogopogHas 1 28.09.2023 | collectior
CBSA3b -
BaneHTHoCTb. dnekTpooTpuuaTensHocTb. CTeneHb http://sch
5 OKMCneHus. BelllecTBa MOMNEKYNSIPHOMO U HEMOSEKYNAPHOIO 1 05.10.2023 | collectior
CTPOEHMS
6 MoHATne o gucnepcHblx cucteMax. ICTUHHbIE K KonnongHble 1 12.10.2023 http://sch
pactBopbl. MaccoBas nonsd BewecTsa B pacTsope - collectior
Knaccudgmkaums n HoMeHknaTypa HeopraHM4eCcKmx http://sch
7 coegmHeHnn. NeHeTUYeckasi CBsI3b HEOPraHNMYEeCKNX BELLECTB, 1 19.10.2023 | collectior
pPa3nmn4yHbIX KnaccoB
Knaccudmkaums XmMmMy4eckmx peakumnim B HEOpraHM4eckom u http://sch
8 OpraHN4ecKkom XMmMnmn. 3aKoH COXpPaHEHUST MacChbl BELLIECTB; 1 26.10.2023 collectior
3aKOH COXpaHeHUs1 U NpeBpaLLeHNs 3HEPTUN MPU XMMNYECKNX e
peakumnsax
9 CkopocTb peakumu. ObpaTumMble peakumn. Xrumuyeckoe 1 16.11.2023 http://sch
paBHOBECKE collectior
10 MpakTnyeckasn pabota Ne 1. «BnmsiHne pasnuyHbIX akTopoB 1 23112023 http://sch
Ha CKOPOCTb XMMMUYECKOWN peakumm» o collectior
OnekTponutuyeckas guccoupnaums. NoHsTMe o0 BOAOPOHOM http://sch
11 nokasarene (pH) pacTtBopa. Peakumm MOHHOro obmeHa. 1 30.11.2023 | collectior
'MAaponm3 opraHNYecknX N HEOPraHNM4YeCKNX BELLECTB
12 OKNCnMTENbHO-BOCCTAaHOBUTENbHbIE peakumun. NoHsTne 06 1 07.12.2023 http://sch
3MEKTPONn3e pacnsiaBoB U pacTBOPOB COJSEN T collectior
13 KoHTpornbHas paboTa no pasaeny «TeopeTtnyeckne OCHOBbI 1 14.12 2023 http://sch
XUMUN» collectior
MeTtannbl, ux nonoxexue B lNepnognyeckon cucreme http://sch
14 xumMmmndeckunx anemenToB [1. 1. MeHgeneesa n 0co6eHHOCTU 1 21.12.2023 | collectior
cTpoeHmns atomoB. O6uine pmnsnyeckme cBOMCTBA METANNOB
15 CnnaBbl MeTanioB. 3MNEKTPOXMMNYECKNIA pAg, HAaNpsXKeHnn 1 28.12 2023 http://sch

mMeTanmnoB

collectior




XvMnyeckne CBOMCTBa BaXXHENLLMX MEeTanmnos (HaTpum, Kanum, http://sch
16 9 _ N y 1 11.01.2024 -
Kanbunn, MarH1n, antoMUHUI) N NX COEAMHEHUN collectior
17 XnumMmyeckme cBoMUCTBa Xpoma, Mean U Ux coeanHeHum 1 18.01.2024 Egllé/éfig?
18 XuMmnyeckmne CBOMCTBA LMHKA, XKenesa U X coeguHeHnn 1 25.01.2024 Egllé/éfi((:)rr]
19 MpakTnyeckasn pabota Ne 2." PelueHne akcnepuMeHTanbHbIX 1 01.02.2024 htt[:_)://s_ch
3apad no teme «MeTtannbi» collectior
HemeTannsl, nx nonoxexue B Nepunognyeckon cucteme http://sch
20 XumMmmndeckunx anemenToB [. . MeHaeneeBa 1 0COGEHHOCTU 1 08.02.2024 | collectior
CTPOEHNs1 aTOMOB
dusnyeckne CBOMCTBa HEMETanNNoB. ANnoTPonus HEMETarnnoB http://sch
21 1 15.02.2024 -
(Ha Nnpumepe kncnopoaa, cepobl, ocdopa u yrnepoaa) collectior
22 Xnmuyeckne CBOMCTBA ranoreHoB, cepbl U NX COeANHEHUN 1 22.02.2024 Eg”éléfig?
23 Xnmuyeckne cBoncTBa a3oTa, pocopa n nx coegnHeHun 1 29.02.2024 22”(;/(/;2?
24 Xnmuyeckne CBOMCTBA yrinepoaa, KpeMHUSA U UX COeQUHEHUI 1 07.03.2024 22”(;/(/;2?
25 MpuMeHeHe BaXKHENLUNX HEMETANMNOB N UX COEANHEHNN 1 14.03.2024 Egugé;g?
O0606LeHne n cuctemaTusauus 3HaHUM no Teme http://sch
26 «HemeTtannbl». BeluMcneHnsa no ypaBHEHUAM XMMUYECKNX 1 04.04.2024 | collectior
peakumn n TepMOXUMNYECKNE PaCHETHI
27 MpakTuyeckas ea60Ta Ne 3. :(PemeHme 3KCnepMMeHTanbHbIX 1 11.04.2024 httQ://s_ch
3agad no teme "Hemetannbl"» collectior
28 KoHTponbHas pabota no temam «MeTtannbi» n «Hemetannbi» 1 18.04.2024 (r:]tt)tllé/éfi(c:)rr]
29 HeopraHuyeckne n opraHmdeckume KMcnotbl. HeopraHmyeckme n 1 25 04.2024 httQ://Sph
OopraHn4eckne OCHOBaHUS collectior
AM@OTEPHbBIE HEOPraHNYECKMNE N OpraHNYecKne CoeauHeHus. http://sch
30 "eHeTnYecKkas CBA3b HEOPraHUYeCKUX N OpraHNYecknx 1 02.05.2024 | collectior
BeLLecTB
Ponb xvMMmnm B 0becneveHnmn 3Konorm4eckomn, aHepreTU4eckomn http://sch
31 o 1 08.05.2024 "
N NuLeBor 6e30MacHOCTH, pasBUTUM MEQULIMHBI collectior
MpenctaeneHns 06 oOWMX HAY4YHbIX NPUHLMNAX http://sch
32 o 1 15.05.2024 "
NPOMBbILLUFIEHHOIO NOYYEHNSA BaXKHENLUNX BELLLECTB collectior
33 Uenosek B Mynpe BELECTB 1 MaTepunasnos 1 18.05.2024 ht ://S.Ch
collectior
34 Xnmus n 300poBbe YenoBeka 1 22.05.2024 hit ://S'.Ch
collectior
OBLEE KOJIMYECTBO YACOB 110 NMPOrPAMME 34




YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA30OBATEJIbBHOIO NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI ANA YHEHUKA

* Xumums, 10 knacc/ Pygautuc I.E., Penbaman O.I., AkumoHepHoe obuiectso «M3parenscTBo
«[lMpocseLLeHne»
* Xumms, 11 knacc/ Pygautuc I.E., ®enbgmar O.IM., AkumoHepHoe obLiecTBo «M3aaTtenscTBo
«[lMpocseLLeHne»

METOOUYECKUE MATEPUANDbI ANd YYUTENA

MeTtogunyeckoe nocobume no y4yebHuky Pyasutuca I'. E.

LN®POBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbl CETU UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru
http://him.1september.ru
http://experiment.edu.ru
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