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MOACHUTENIbHAA 3ATMMTMCKA

MporpamMmma no XMMUKN Ha ypoBHe cpefHero ob6uero obpasoBaHua paspaboTaHa Ha OCHOBE
depaepanbHOro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 ob6pa3oBaHMK B Poccuiickoii depepaunm»,
TpeboBaHWI K pe3ynbTaTam OCBOEHMSA (efepanbHO 06pa3oBaTe/ibHOW MporpaMmbl CpeaHero
Muwero ob6bpasoaHus (POl COO), npefcTaBfeHHbIX B PefepaslbHOM rocyLapCTBEHHOM
: 'razoBatenibHOM cTaHgapTe COO, ¢ yyétom KoHuenuuu npenofaBaHus yyeb6HOro npegmera
Xumna» B obpasoBaTeNbHbIX OpraHu3auusax Poccuiickoit  ®degepauunmn, peannsyoumnx
TCHO3Hble 06pa3oBaTefibHble MNPOrpaMMbl, W OCHOBHbIX MONIOXeHUA «CTpaTernv pasBuTuUS
BocnuTaHma B Poccuitickoin Pegepaumm  Ha nepuos Ao 2025 roga»  (PacnopskeHue
Mpasutensctea P® ot 29.05. 2015 Ne 996 - p.).

Paboyas nporpaMma M0 XUMUM Ha YPOBHe cpefHero o6pa3oBaHWA COCTaB/IEHO B
COOTBETCTBUM  «3aKoHa 06 o6paszoBaHunm P®dP» Ne 273-P3., 3akoHa «O6 o6pa3oBaHUM B
[oHeukoli  HapopgHoit  Pecny6nuke», Ha OCHoBe ®efepanbHOro  rocyfapCTBEHHOrO
obpa3oBaTeNlbHOro cTaHgapTa cpegHero obuwero obpasoBaHua (YTB. nNpuvkasom MMHOGPHayKu
Poccum ot 17 maa 2012 r. Ne 413, B pefakumm ot 27 gekabpsa 2023 r.) (ganee - ®rOC COO),
denepanbHO 00pa3oBaTeNbHON NporpamMmmbl cpeaHero obuiero obpasoBaHuMs (YTB. MPUKA30M
MuHnpocseweHus Poccum ot 18 maa 2023 r. Ne 371) (manee - ®OI COO);KoHuenumu
npenogasaHua  ydyebHoro kypca «Wctopua  Poccum»  (yTB.  peweHuem  Konnerun
MHHMpocBelleHns Poccun, npoTtokon oT 23 okTabps 2020 r. Ne T[1K-1BH), ¢ Yy4éTOM
pacnpeaenéHHbIX MO KnaccaM MNPOBepsieMblX Tpe6oBaHWMA K pe3ynbTaTaM OCBOEHWUS OCHOBHOW
obpa3oBaTe/ibHON NporpaMmbl cpefHero ob6uiero ob6pasoBaHms, a TakxKe ¢ y4eTom (hefepanbHoi
pabodyeil mporpaMmbl BOCnmMTaHus, Paboyero y4ye6HOro nnaHa cpefHero oo6ulero obpasoBaHus
FBOY «WKOJIA Ne 48 ' O JOHELIK» JOHELLKON HAPOAHOW PECMYEBNNKW Ha 2024-
2025 yyebHbIn rog. C yyetom MocTtaHoBneHus Mpasutensctea P® ot 11.10.2023 Ne 1678 «O6
YTBEPXAEHUN NpaBu/l  NPUMEHeHWA 3NeKTPOHHOro ob6yuyeHus, AOOT npu peanusauunu
obpa3oBaTenbHOro npouecca», MOCTaHOBAeHWe [11aBHOr0 rocyfapCTBEHHOrO CaHUTApPHOro
Bpaya Poccuitickoin depepaumnm ot 28.09.2020 Ne 28 «O6 yTBepXKAEHNUMN caHUTapHbIX npasun CI1
2.4.3648-20 «CaHUTapHO-3NUAEMNONOTNYECKME TpeboBaHWS K OpraHm3auuMam BOCAUTAHUA W
0byuyeHus, OTAblXa W O03L0POBMEHUA [eTeidi W  MOJIOAeXW», MOoCTaHOBNeHMe [1aBHOro
rocyaapCTBEHHOr0 caHUTapHOro Bpava Poccuiickoin ®egepaunmn oT 28 aHBapa 2021 r. Ne 2 «O6
YTBEPXAEHUN caHMTapHbIX npasun 1 HopMm CaHlMuH 1.2.3685-21 «[MrneHmn4yeckne HOpMaTuBbl
n TpeboBaHUA K obecneyeHMto GesonacHoCcTU K (UnNKn) 6e3BpPefHOCTU ANA 4vefioBeKa (PaKTopoB
cpeabl 06uTaHua». Bbl6op YMK ocyuwecTBiieH Ha OCHOBe Mpukasa MwuHucTepcTBa
npoceeuleHns Poccuiickoin Pepepaumm ot 21 ceHTabps 2022 r. Ne 858 «O6 yTBEpXAEHUK
(hefepanbHOro nepevyHs y4yeOHWMKOB, [ONYLWEHHbIX K WCNO/Ib30BAHUIO NpU  peanunsauuun
MMeLWMX rocyJapCTBEHHYIO aKKpeauTaumio 06pa3oBaTe/bHbIX NPOrpaMM HavyalbHOro o6Lero,
OCHOBHOro o6uero, cpegHero ob6uwero o6pasoBaHWA OpraHu3auUsMU, OCYLLECTB/IAIOLLUMM
obpa3oBaTe/lbHYt0 [eATe/IbHOCTb W YCTaHOB/IEHUS MpefefibHOro Cpoka WCMNO/b30BaHuMA
NCKOUYEHHbIX Y4eOHMKOB", npukasa MuUHUCTepcTBa NpocBelleHnsa Poccunitckoin depepaumm ot
21.02.2024 Ne 119 «O BHeCeHWW W3MeHeHUn B npunoxeHma Ne 1 m Ne 2 K npukasy
MuHucTepcTBa npoceelleHns Poccuiickoin ®depepauun (3apeructpupoBaH 22.03.2024 Ne
77603).

OcHOBY noaxoAoB K pa3paboTKe nporpaMmbl MO XMMWUKW, K ONpeaeneHuto oo6LLen
cTpaTermm o6y4yeHus, BOCMUTAHUS U pa3BUTUSA 0Oy4vatoLLMXCA CpefcTBaMy y4yebHOro npegmera
Xumua» gna 10-11 knaccoB Ha 6a30BOM YPOBHE COCTaBW/IW KOHLENTyasibHble MOJIOXEHUS



®roOC COO o0 B3aMMOOOYC/NIOB/IEHHOCTW LeNeld, COLepXaHusa, pe3ynbTatoB 06yyeHUs Vv
Tpe60oBaHMIi K YPOBHIO NMOAFOTOBKM BbIMYCKHWUKOB.

Xumunyeckoe ob6bpasoBaHue, MNoflyyaemoe  BbIMYCKHWKaMW  06weobpasoBaTesibHO?
opraHusauum, SBAdeTCS  HEOTLEMIEMOM 4acTbld UMX 06pa3oBaHHOCTU. OHO  CAYXMWT
3aBepllaloLLMM 3TanoM peannsaumm Ha COOTBETCTBYHOLWEM eMy 6a30BOM YpPOBHE K/HOYEBble
LeHHOCTEW, MNPUCYLLUX LEOCTHON CcucTeme XMMWUYECKOro o06pasoBaHus. ITU  LEHHOCTU
KacaltoTcsi NMO3HaHWUS 3aKOHOB NPUPOAbl, (POPMUPOBAHUSA MUPOBO33PEHUS N OOLLEN KyNbTypbl
4yenoBeka, a TakKXXe 3KONOrM4yeckn O0OOCHOBAHHOIO OTHOLWIEHWUA K CBOEMY 3[0pOBbiO ¥
npupoaHoi cpefde. Peann3ayeTca XMMMU4yeckoe obpasoBaHMe 00yYatoLMXCS Ha YPOBHe CpefHero
obwero obpasoBaHus cpeacTBamMu y4yebHOro npegmera «Xumusa», COAEpPXaHWe U MOCTPOoeHue
KOTOPOro onpefefieHbl B MporpaMmme No XMMUU C YYETOM CMEUUOUKMA HayKu XuMmuu, eé
3HaYeHUs B MO3HAHMMW MPUPOALI U B MaTepUanbHON XU3HM 06LLEeCTBa, a TaKXe C YYETOM 06LLMX
Lenen M NPUHUUNOB, XapaKTePM3YHLWMNX COBPEMEHHOE COCTOAHME CUCTEMbl CPefHEero obLero
obpa3oBaHus B Poccuiickoin degepauun.

XUMUS KaK 3/1eMEHT CUMCTEMbl eCTECTBEHHbIX HayK MrpaeT 0CoOYK po/ib B COBPEMEHHOIA
LUMBMAM3ALUKN, B CO3[4aHUM HOBOIN 6a3bl MaTepuanbHOW KynbTypbl. OHa BHOCUT CBOI BKNaj B
(hopMuMpoBaHMe paLMOHabHOTO0 Hay4YHOro MbILW/IEHNS, B CO3faHue LLe/IOCTHOro NpeacTaBieHuns
06 OKpy>XXatolleM Mupe Kak 0 eJMHCTBe MPUPOLbl U YefloBeKa, KOTOpoe (POpMUPYeTCs B XUMUK
Ha OCHOBe NMOHMMaHUSA BELECTBEHHOr0 COCTaBa OKPY>XXaloLero Mupa, 0CO3HaHMsA B3aMMOCBA3N
MeXAy CTPOEHMEM BeLLEeCTB, UX CBOMCTBAMU Y BO3MOXHbIMU 061aCTAMU MPUMEHEHWS.

TecHO B3aMMOfEWCTBYS C  APYrMMW  eCTECTBEHHbIMW  HayKamMu, XUmus  ctana
HEOTbEM/IEMON 4acTb0 MUPOBOM Ky/bTypbl, HEOOXOAWMbIM YC/IOBMEM YCMEWHOro Tpyja u
XU3HN KaXAoro 4yneHa obuwiectsa. COBpeMeHHas XMMWUS KakK HayKa co3mpaTenbHas, Kak Hayka
BbICOKMX TEXHONOMMA HanpaBfieHa Ha pelleHne rnobanbHbiX NPo6aeM YyCTOMYMBOrO pasBUTUA
4yenoBeYyeCcTBa - CbIpbEBOW, 3HEPreTUYECKOW, NULLEBOI, 3KONOTMYECKOW 6e30MacHOCTM W
OXpaHbl 34,0pOBbA.

B cooTtBeTcTBMM C 0OWMMW UeNaMU W NpUHUMNAMK cpefHero obuiero obpasoBaHUs
cofepxaHue npeameta «Xumusi» (10-11 knacchbl, 6a30Bbili YPOBEHb U3YUYEHUS) OPUEHTMPOBAHO
NPeMMyLLECTBEHHO Ha O00LLeKY/NbTYPHYI MOArOTOBKY 06y4alowuxcd, Heo6XoAuMYK UM Ans
BbIpabOTKM MUPOBO33PEHYECKUX OPUEHTMPOB, YCMELWHOro BK/IOYEHUS B XWU3Hb COUMYMa,
NpoAo/HKeHNs 06pa3oBaHNs B pa3IMUHbIX 061acTaX, He CBA3aHHbIX HEMOCPELCTBEHHO C XUMUEN.

CocTaBnswowmmm npeameta «Xumus» SBAAOTCA 6a3oBble Kypcbl - «OpraHuyeckas
XuMnsa» N «O6LWas N HeopraHmyeckas XMMns», OCHOBHbIM KOMMOHEHTOM COAEPXXaHWUS KOTOPbIX
SBNSIOTCSA OCHOBbI 6A30BON HAYKW: CUCTEMA 3HAHWI MO HEOPFraHWYECKON XUMUK (C BKTIOUYEHUEM
3HaHWI 13 06LLeidi XMMWUM) N OpPraHnyeckon xumun. dopmumpoBaHne JAHHOW CUCTEMbI 3HaHWI
npu wu3ydyeHnn npegmeta obecrneyvymBaeT BO3MOXHOCTb PacCMOTPeHMUA BCEro MHOroobpasus
BELLEeCTB Ha OCHOBE 06 MX MOHATWIA, 3aKOHOB M TEOPUIA XUMUW.

CTpyKTypa cofep>aHusa KypcoB - «OpraHuyeckas xumma» n «O6wwas n HeopraHmyeckas
XUMUs» ChopMMpOBaHa B NporpaMMe No XMMUW Ha OCHOBE CMCTEMHOrO MOAX0AA K U3YUYEHUIO
yuye6HOro MmaTepuana u 006yCnoBfeHa MCTOPUYECKM OOOCHOBAHHLIM Pa3BUTMEM 3HAHWUIA Ha
onpefenéHHbIX TEOPeTUYEeCKMX YPOBHAX. Tak, B Kypce OpraHu4eckoh XWMuu BeLlecTBa
paccMaTpuMBalOTCS Ha YPOBHE KNacCMYEeCKOW Teopuu CTPOEHUS OpraHMYeCcKUX COeAUHEeHMN, a
TaKXKe Ha YpPOBHE CTEPeOXUMMUYECKUX W 3NEKTPOHHbIX MPeACTaBNeHUN O CTPOEHWUU BELLECTB.
CeefieHns 06 M3y4vaemblX B Kypce BellecTBax fJalOTCA B pasBUTUM - OT YreBOLOPOAOB [0
CNOXHbIX OGMOMOrNYEeCKN aKTUBHbIX COeAWHEHWA. B Kypce OpraHMYeckoW XMmUM MoayyarT
pa3BuTue CHOpPMUPOBaHHbIE HA YPOBHe OCHOBHOrO 00Liero o6pa3oBaHMs MepBOHavasbHble
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npeAcTaBleHNs 0 XMMUYECKON CBA3MW, KnacCUPUKaLMOHHbIX MPU3HAKax BeLLecTB, 3aBUCMMOCTU
CBOWCTB BeLLEeCTB OT UX CTPOEHUS, O XMMUYECKON peakuuu.

Mof HOBbIM YINOM 3peHWUs B npegMmeTe «XUMUs» 6a30BOro0 YPOBHS paccmaTpuBaeTcs
M3YYeHHbIA Ha YPOBHE OCHOBHOr0 06uWero o6pa3oBaHWs TEOPETUYECKUI MmaTepuan wu
(hakTONOrnMYeckne CBefleHNs O BeLLecTBaxX U XMMWYECKOM peakuuu. Tak, B YaCTHOCTU, B Kypce
Obuias 1 HeopraHuyeckass XMmMusa» 00y4varoLLUMCA MPeLoCTaBNAeTCA BO3MOXHOCTb OCO3HATb
3HayeHWe MepPUOLMYECKOro 3aKoHa C O06LeTeopeTUYECKUX W MeTOLONOrMYeCKUX MNO3NLUN,
rny6xe MOHATb WMCTOPUYECKOE W3MEHeHMe (YHKLMIA 3TOro 3akoHa - OT ob6obuwatolein ao
06BACHAIOLLEN Y MPOTrHO3MPYIOLLEN.

EanHas cucTeMa 3HaHWIM O BaXKHeMLWMX BeLlecTBax, MX COCTaBe, CTPOEHUN, CBOMCTBAX U
NMPUMEHEHUN, a TaKXKe 0 XMMUYECKUX peakumax, UX CYLHOCTU N 3aKOHOMEPHOCTAX NPOTEKaHUs
pononHsetcd B Kypcax 10 w11 KjaccoB  3/ieMEHTaMW  COAEpXaHus, UMelwumMn
KY/IbTYPONOrMYECKUA ¥ NPUKNALHON XapakTep. 3TW 3HaHWA CMOCO6CTBYIOT MOHUMAHUIO
B3aMMOCBA3M XUMUM C APYrMMW HayKamu, packpbiBalOT €€ pofib B MNO3HABaTe/IbHOW U
NPaKTUYeCcKOW [eATeNbHOCTU YesioBeKa, CMOCOBCTBYIOT BOCMUTAHUIO YBaXKEHUS K Npoueccy
TBOpYECTBa B 06/1aCTU TEOPMM U NPAKTUYECKUX MPUNOXKEHUIA XUMWUKU, MOMOTatoT BblMYCKHUKY
OpPWEHTMPOBATLCA B OOLECTBEHHO M JIMYHOCTHO 3HAYMMbIX Mpobiemax, CBA3AHHbIX C XUMUEMN,
KPUTUYECKN OCMbICINBATb MHMOPMALUIO U MPUMEHATL €€ AN1S NOMONHEHUS 3HaHWW, pelleHus
WHTENNeKTyaNlbHbIX W 3KCMepuMeHTaNbHbIX UCCNefoBaTeNbCKUX 33dady. B uenom copgepxaHue
y4yebHOro npegmeta «XMMusa» AaHHOTO YPOBHSA M3YYEHWUS OPUEHTUPOBAHO Ha (hOPMUPOBAHME Y
06yuyarLwmxca MUPOBO33PEHYECKOW OCHOBbI 4151 MOHUMaHUA (HUNOCOPCKUX MAei, TaKMX Kak:
mMaTepuanbHOe eiMHCTBO HEOPraHWYecKoro v OpraHMyeckoro mMupa, 06ycnoBfeHHOCTb CBOMCTB
BeLLEeCTB MX COCTABOM W CTPOEHMEM, NMO3HABAEMOCTb MPUPOAHbLIX ABMEHWUIA MYyTEM 3KCNepuMeHTa
W peweHns NpoTUBOPEYUIA MeXAY HOBbIMU (akTaMu W TeOpeTUYecKUMW MpesnochbiiKamu,
0CO3HaHWe pPonn XUMUW B PELLEHUM 3KOMOTMYECKUX NPOGMEeM, a TakKXe Mpob6iemM cobepexeHus
3HepreTMYecKnX pecypcos, Cbipbs, CO34aHUSA HOBbIX TEXHONIOTUA U MaTepranos.

B nnaHe pelweHna 3ajay BOCMWTaHWA, pasBUTUA K couuanusaumm obydarumxcs
MPUHATbIE NPOrpaMmoir M0 XUMWUWU NOAXOLbl K OMNpefesieHn0 COAepXaHUs W MOCTPOEHUS
npeagmeta npefycMatpumBaloT ()OPMUPOBAHUE YHUBEPCA/bHbIX Yy4YeOHbIX [eiACTBUN, VMELWwmnX
6a30B0e 3HayYeHUe 419 pas3/iMyHbIX BUAOB AeATe/IbHOCTU: pelleHns npobiem, noucka, aHanmsa un
06paboTKM WHpOpMaLunM, HeoOXOAMMbIX [N NPUOOPETEHUA ONbiTa MNPaKTUYECKOn 1
nccnefoBaTeNlbCKOM AeATelbHOCTW, 3aHMMaloLW el BaXXHOe MECTO B MO3HAHUW XUMUMN.

B npakTuke npenojaBaHus XUMUKN KaK Ha YPOBHE OCHOBHOIO 06uiero o6pa3oBaHus, Tak u
Ha YypoBHe cpeAHero o6uwero o6pa3oBaHWs, NpW  ONpejeneHNUN  COLepXKaTe/ibHON
XapaKTepuCTUKW Leneil WU3y4vyeHUs npefMeTa HanpaBieHUMeMm MepBOCTENeHHOW 3HaYMMOoCTK
TpaguULMOHHO Mpu3HaéTca (opMMpPOBaAHME OCHOB XMMWYECKOW HaykM Kak 0651actu
COBPEMEHHOr0 eCTeCTBO3HaHWA, MPAKTUYECKON [eATe/NbHOCTU Ye/oBEKa WM KakK OfHOro w3
KOMMOHEHTOB MMWPOBOW Ky/NbTypbl. C MeTOAMYECKOW TOUKM 3peHUs Takoih noaxond K
OnpefeneHunto Lenei n3yyeHns npeamerta ABnseTca BrosHe ONpaBiaHHbIM.

CornacHo fAaHHOW TOYKe 3peHWUs rNaBHbIMU LeNsiMu u3ydeHus npegmera «XuUMUS» Ha
6a30BoM ypoBHe (10-11 kn.) ABAAOTCS:

* (hopMMpOBaHMe CUCTEMbl XUMWUYECKMUX 3HAHWUIA KaK BaXKHeWlen cocTaBnstoLLein
eCTeCTBEHHO-HAay4YHOW KapTWHblI MUpa, B OCHOBE KOTOPOM nexaT KN4eBble MOHATUSA,
(yHAameHTaNbHble 3aKOHbl W TEOPUW XUMUMK, OCBOEHME fA3blKa HAyKW, YCBOEHUE W
NMOHWMaHWe CYLWHOCTU [AOCTYNHbIX 0606LWEeHN A MUPOBO33PEHYECKOrO XapakTepa,
03HaKOM/IEHME C UCTOPUE UX Pa3BUTUA U CTAHOB/IEHUS;



* (opmMupoBaHWe N pa3BUTUe MpPeACTaBEHWUI O HayUHbIX MeToAaxX MO3HaHMS BeLecTs U
XUMUYECKNX peakuunii, Heo6XoanMbIX AN NPUOGPeTeHUs YMEHU OpUeHTUpPOBaTbLCA B
MUPE BELLECTB U XUMUYECKNX ABMEHWIA, NMEIOLLNX MEeCTO B NPUPOAE, B NPaKTUYECKOW U
MOBCEHEBHOW XN3HU;

* pasBUTMEe YMeHWA © CcrnocoboB [AeATeNIbHOCTM, CBA3AHHbIX C HabnljeHuem u
00bACHEHMEM XMMWYECKOro 3KCNepumeHTa, Cco6M0AeHWeM npaBui  6e30MacHoOro
obpalleHunsa ¢ BellecTBamu.

Hapsgy c aTum, cofepxxaTefibHas XapakTepucTuka Leneid 1 3afay u3yyvyeHus npeameTta B
nporpamMmme no XMMWUW YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM C HOBbIMW MpUoputeTamm
B cucteme cpegHero obuiero ob6bpasoBaHus. CerogHs B MpenojaBaHWM XUMUKM B 6ONbLUeit
cTeneHn OTAaéTcA MpeanoyTeHne MNPaKTUYECKOW KOMMOHEeHTe cofepXaHus 00ydeHus,
OPMEHTMPOBAHHOW Ha MNOArOTOBKY BbIMYCKHMKAa 06uUle06pa3oBaTenbHON  OpraHusauum,
BfajetoLlero He Habopom 3HaHWM, a (PYHKLMOHANBbHON TPamMOTHOCTbIO, TO ecTb crnocobamun u
YMEHUAMMN aKTUBHOIO MOMYYEHUA 3HAHUI N NPUMEHEHUA WX B PeanbHOM XWU3HW LN peLleHus
npakTUYecKnx 3agau.

B cBA3M C 3TUM npu u3yyeHUM npegmeta «XUMUS» AOMUHUPYHOLLEE 3HAYEHMe
npuobpeTaloT Takue Lenn v 3ajadm, Kak:

afantauua  obyvalowmuxca K YCNOBMAM  [MHAMWYHO  pa3BMBAlOLLErocs  Mupa,
(hopMupoOBaHUEe WHTENNEKTYaslbHO pPa3BUTOW JIMYHOCTKU, TOTOBOW K camMo06pa3oBaHuio,
COTPYAHUYECTBY, CaMOCTOSATE/IbHOMY TMPUHATUIO TPaMOTHbIX pPeLeHUn B  KOHKPETHbIX
XU3HEHHbIX CUTYaLMAX, CBA3AHHbIX C BeLeCcTBaMM U UX NPUMEHEHNEM;

(hopMupoBaHMe y 06yYalOLWMXCA KIHOUYEBbIX HaBbIKOB (K/IIOYEBbIX KOMMETEHLMA),
NMELWMX YHUBEpPCaNbHOE 3HAYeHME 415 Pas3/IMyHbIX BUAOB AEATENbHOCTU: pelleHuns npobnem,
noucka, aHanmsa u 06paboTKM MHMOPMaLMKM, HeobXOAMMbIX A1 NPUOBPETEHMs onbiTa
[eATeNbHOCTM, KOTOpas 3aHMMaeT BaXHOe MeCTO B MO3HAHUW XUMUKU, a TaKXKe A8 OUEHKU C
no3uuuii 3KONOrM4eckoin 6e30nNacHOCTM XapakTepa BAUAHUA BELLECTB U XUMUYECKUX NPOLeccoB
Ha OpraHM3M 4esioBeKa U NPUPOSHYIO Cpeay;

pa3BuUTME MO3HABaTE/IbHbIX MHTEPECOB, MHTENNEKTYa/IbHbIX M TBOPYECKUX CMOCOOHOCTEN
obyuarLmnxca: Cnoco6HOCTM CamOCTOATe/IbHO MpPMoGpeTaTb HOBblEe 3HAHWA N0 XUMUU B
COOTBETCTBUU C XM3HEHHbIMWU MOTPEOHOCTAMMW, UCMONb30BATb COBPEMEHHbIE UH(OPMALVOHHbIE
TEXHOIOTUKN AN MOUCKA M aHan3a y4eOHOM M HayUYHO-NONYASAPHOM MH(OPMALUN XUMNYECKOTO
cofepXxaHus;

(hopmumpoBaHuMe 1 pasBuTre Yy 00yyaloLWmMxcs accoLaTMBHOIO U IOTUYECKOr0 MbILUIEHWS,
HabnaaTenbHOCTN, COOPAHHOCTM, aKKypaTHOCTM, KOTOpble OCOOEHHO HeobXOAUMbI, B
4aCTHOCTU, NPY NJIAHUPOBAHUM M NPOBEAEHUN XMMNYECKOTO IKCNEPUMEHTE;

BOCNUTaHME Yy o0b6ydyalolmnxcs YOexAEHHOCTM B TYMaHUCTUYECKOM HanpaBleHHOCTU
XUMWUKN, €€  BaXHOW PoOAM B PEWIeHUMM  rnobanbHbiX  Mpo6aemM  pauuOHanbHOro
NPUPOAONO/b30BAHNA, MOMOMHEHUA 3HEPTreTUYECKUX PecypcoB U COXPaHeHUs MpPUPOAHOro
paBHOBECUS, OCO3HAaHWA Heo6X0AMMOCTM OepeXXHOro OTHOWEeHUA K Mpupoge U CBOEMY
3[0pPOBbIO, & TaKXe NMpuobpeTeHUs onbiTa UCMNOMb30BaHUA MOMYUYEHHbIX 3HAHWI ANS NPUHATUSA
rPamOTHbIX PELUEHNI B CUTYaLMAX, CBA3AHHbBIX C XUMUUYECKUMUN ABIEHUSMMU.

B yuye6HOM nnaHe cpefHero obuiero obpasoBaHua npegMetr «XuUMus» 6a30BOro ypoBHA
BXOAWT B COCTaB NpeaMeTHON 061acTn «ECTeCTBEHHO-HaYYHbIe NPeLMETbI».

O6Lee 4Mcno 4acos, OTBEAEHHbLIX ANA U3YYEHUS XUMUK, HA 6A30BOM YPOBHE CpeaHero
obuiero obpasoBaHus, coctaBnseT 68 yacos: B 10 knacce - 34 yaca (1 4yac B Hegento), B 11
Knacce - 34 vaca (1 yac B Hefento).



COJEP>XAHWVE OBYYEHUNA

10 KNNACC
OPIr'AHNYECKAA XNMWNA

TeopeTUYeCKMe OCHOBbI OPraHMYecKoli XMMmm
MpeAMeT OpraHWMYeckol XMMUW: eé BOSHWKHOBEHWE, Pa3BUTHE W 3HAYeHWe B MOMyYeHUU

HOBbIX BELECTB M MaTepunanoB. Teopus CTPOEHMA OpraHnyeckmnx coeguHeHunii A. M. byTneposa,
eé OCHOBHble MONOXeHUA. CTPYKTYpHble (OPMY/bl OpPraHMYeckux BewlecTs. [omonorug,
n3omepuna. Xrmmyeckas cBsb B OpraHMYecknx CoefuHeHUAX - O4NHapHbIe U KpaTHbIe CBA3N.

MpenctaBneHne 0 KnaccugukaumMy — opraHuyeckmx  Bewects.  HomeHknatypa
OpraHMYecknx COeAUHEeHUn (cucTemaTMyeckas) W TpuUBMA/bHble Ha3BaHWUA BaXXHEWLIUX
npeAcTaBUTeNen KnaccoB OpraHNYecKnx BeLLEeCTB.

JKcneprvMeHTaNbHble METOAbl U3YYeHUs BELLeCTB U WX NpeBpaLleHnin: 03HaKoM/IeHue C
obpasuamMmy OpraHMYecKMx BeLecTB M MarepuanaMmy Ha UX OCHOBE, MOLENMPOBaHUE MOJSIEKY/
OpraHWYyeckMx BellecTB, HabMwAEHWEe W OnucaHWe [LeMOHCTPALMOHHbLIX OMNbITOB N0
npeBpaLLeHn0 OpraHMYecknx BewecTB Npu HarpesaHnn (nnasneHve, o6yrnmBaHve N ropeHue).

Yrnesogopoabl

AnKaHbl: COCTaB W CTPOEHWe, FOMOMIOrMYecKUin pag. MetaH M 3TaH - npocTeiwue
NpeAcTaBUTeNN ankaHoB: (hM3MYEeCKMe U XMMUYEecKuMe CBOMCTBA (peakuuu 3amelleHus U
rOpeHns), HaxoXjeHne B NPUPOAeE, NMoNyYeHe N NPUMEHEHME.

ANKEHbI: COCTaB M CTPOEHWE, TOMONOIMYEeCKU pag. DTUNEH U NMPONWUIIEH - MpocTelne
NnpeAcTaBUTENN aflKeHOB: (U3MYeCKMe W XUMWUYECKMe CBOMCTBA (peakuumu TruAPUPOBaHUSA,
ranoreHupoBaHns, ruapataumu, OKUCIEHNA U NONUMEPU3ALLINN), NONYYEHWNE U MPUMEHEHME.

AnkKaguneHbl: 6yTagueH-1,3 n MeTunbytagmeH-1,3: CTPOEHMe, BaXKHenwmne XumMmyeckue
cBoWicTBa (peakuua nonumepusauun). NMonyyeHne CUHTETUYECKOTO KayyyKa U Pe3uHbI.

ATKVHBI:  COCTaB M OCOOGEHHOCTM CTPOEHUs, TOMONOTMYECKUA pag. ALETUNeH -
NpoCTeNLWnin NpefcTaBUTeNlb alKMHOB: COCTaB, CTPOeHWe, PU3NYECKNe N XUMUYECKMNEe CBOMNCTBA
(peakumun rmapupoBaHund, rasioreHNpPoBaHns, rnaparaunn, ropeHns), NoayyeHne v NpUMeHeHue.

ApeHbl. beH3on: cocTaB, CTpOeHWe, (M3NYECKME M XUMUYEeCKUe CBOWCTBA (peakuumwu
ra/oreHNpoBaHNA ¥ HUTPOBAHWA), MOJyYeHUEe W npumeHeHue. ToNyon: cocTas, CTPOEHME,
(hm3nyeckne N XMMUYecKne CBOWCTBA (PeakLuuu ranoreHMpoBaHus W HATPOBaHMSA), NONyYeHWe K
npuMeHeHWe.  TOKCMYHOCTb  apeHoB. [eHeTMyeckas CBA3bL  MexXAy Yyrniesogopofamu,
npuHagnexawmmm K pasiMyHblM Knaccam.

MpupoaHble UCTOYHUKM YTIEBOAOPOLOB. MPUPOAHbLIA ra3 ¥ NONyTHble HeTAHbIE rasbl.
Heptb ©n e€ npoucxoxgeHve. Cnocobbl nepepaboTKM HePTU: MNEpPeroHkKa, KPeKuHr
TEPMUYECKUIA, KaTaNUTUYECKNin), nuponu3. MNpofyKTbl nepepaboTKy HepTH, UX NPUMEHeHVe B
MPOMBbILINIEHHOCTU U B ObITY. KaMeHHbIV yronb 1 NpoAyKTbl ero nepepaboTku.

JKcneprvMeHTaNbHble METOAbl U3YYeHUs BelecTB U WX MPeBpalleHWnii: 03HaKOM/IEHWE C
obpasyamu nnactMacc, KayyykoB U pPe3uHbl, KONMeKUuun «HepTb» U «YT0Mb», MOLENNPOBaHNE
MOJIEKYN Yr/IeBOJOPOAOB W rafioreHonpou3BOAHbIX, MpOBefeHWe MPaKTUYecKon paboThbl:
nonyyeHue aTUEHA U U3YYEHUNE ero CBOMCTB.

PacuéTHble 3agaum.

BbluncneHns no ypaBHEHUIO XWMMWUYECKON peakumm (Maccbl, 06BEMA, KONMYecTBa
MCXOLHOro BeLLecTBa WM MNPOAYKTA peakuuu Mo M3BEeCTHbIM Macce, 00bEMY, KONMYecTBY
OLHOTO M3 UCXOLHbIX BeLLecTB UM NPOAYKTOB peakuunn).

Kuncnopogcogepxxawme opraHnyeckme coeuHeHnA



MpefenbHble 0A4HOATOMHbIe CNUPTbl. MeTaHONM W 3TaHOM: CTPOeHue, (U3MYecKne K
XUMUYECKNe CBOWCTBa (peakuuu C aKTUBHbIMW MeTaniaMu, rasoreHoBOLOPOAaMM, FOpPEHWUE),
npuMeHeHWe. BogopoaHble CBA3M MeXAy MO/ieKynaMu cnupTtos. [leiicTBUe mMeTaHOoNa W aTaHona
Ha opraHM3M YenoBseka.

MHOroaTomMHble CNUPTbl.  OTUNEHTNIMKOMIb U TAWLUEPUH: CTPOeHue, (u3NYeckue w
XMUMUYecKune cBolcTBa (B3aMOLENCTBME CO LWEN0YHbIMK MeTannaMu, Ka4eCcTBEHHAasA peakuusa Ha
MHOroatoMHble cnupTbl). [eicTBMe Ha oOpraHn3M 4enoseka. [1pMMeHeHWe rauLeprmHa W
3TUNEHTINKONSA.

®eHON: CTpPOEHME MOJIEKYNbl, (U3NYECKMEe W XUMUYECKMe CBOMCTBA. TOKCMUYHOCTb
theHona. MNpumeHeHne (eHoNa.

Anbgernibl 1M KeTOHbl. dopmanbierni, auetanbferuf: CcTpoeHue, (U3NYECKUe W
XUMUYECKMe CBOWCTBA (peakuuMn OKWUC/EHUA W BOCCTAHOB/IEHWUS, KayeCTBEHHble peakuuu),
Nony4YeHne N NpUMeHeHue.

OAHOOCHOBHbIE MNpefesibHble KapOOoHOBbIE KUC/IOTbl. MypaBbMHas M YKCYCHas KWUCNOThI:
CTpoeHMe, (h3MYeCKNe N XMMMYecKne CBOCTBa (CBOWCTBA, 06LLMe ANS Kacca KACNOT, peakums
aTepuukaumm), nonyyeHne u npumeHeHve. CTeapuHOBas W ONEUHOBAA KUCNOTbl  Kak
npeacTaBuTeNIN BbICLUIMX KapOOHOBbLIX KUCOT. Mblfa Kak COMM BbICIMX Kapb6OHOBbLIX KWCOT,
NX MotoLLee aencTeume.

CnoxXHble 3(hvpbl Kak MpPou3BOAHbIE KapOOHOBbLIX KUCNOT. MAPOAN3 CNOXHbBIX 3PUPOB.
XKXupbl. T'ngponus xupos. NpumeHeHne X1Mpos. Bnonornyeckas posb XXMPOB.

YrneBofbl: COCTaB, Knaccugukauusa yrnesofos (MoHO-, Au- 1 nonncaxapugbl). FnokKosa-
NpoCTelwmnii MoHOcaxapuji: OCO6EHHOCTU CTPOEHUSA MONEKY/bl, PU3NYECKME U XUMUYeCKUue
cBoiicTBa (B3aMMOfencTBue C rugpokcmaom wmeau(H), okucneHne ammuavyHbIM pPacTBOPOM
okcuaa cepebpa(l), BOCCTaHOBMEHWe, OPOXEHME T[HKO3bl), HaxXOoXAeHWe B Npupoae,
npvMeHeHune, 6ruonornyeckas posb. PoTocuHTE3. PPYyKTO3a KaK N30MEP T/1HOKO3bI.

Kpaxman v uenntonosa Kak npupoaHble nonumepsl. CTpoeHWe Kpaxmana u LEentoosbl.
®un3nyeckne N XMMUYECKNe CBOMCTBA Kpaxmana (rMaponn3, KayecTBeHHas peakuus ¢ Mo40M).

JKcneprvMeHTaNbHble MeTOAbl W3YYeHWUA BELWeCTB W WX MNpeBpalieHWii: MpoBefeHue,
HabnogeHne © onucaHwe [eMOHCTPALVOHHbLIX OMbITOB: TOPEHWEe CNUPTOB, KayeCTBEHHbIE
peakunn OJHOATOMHbLIX COUPTOB (OKMCNeHWe 3TaHona okcuaom meau(l)), MHOroaTOMHbIX
cnupToB (B3aMmofeincTBMe rauuepuHa c rugpokcngom wmegu()), anbgernpos (okucneHue
aMMMa4yHbIM pacTBOpOM oOKcupa cepebpa(l) wn rugpokcugom Mmeau(M), B3anmmogeincreue
Kpaxmana C WOA4OM), NpOBefeHWe MNpaKTUYecKol paboTbl: CBOWCTBa pacTBOpPa YKCYCHOWA
KNCNOTbI.

PacuéTtHble 3agaun.

BbluncneHns Mo YypaBHEHWIO XUMUYeCKOW peakuum (Maccbl, 006bEMa, KonM4yecTBa
MCXOLHOr0O BeLWecTBa WAM MNPOAYKTa peakuuMum MO W3BECTHbIM Macce, 06bEMY, KOMUYECTBY
OfHOTO M3 UCXOAHbIX BELLECTB WX NPOLYKTOB peakuun).

A30TcoepKaLine opraHmyeckme CoenHeHus.

AMWHOKUCNIOTbI  KaK aM@(OTepHble OpraHuMYyeckume CcoefuHeHus. Dusnyeckme u
XUMWYECKNe CBOMNCTBA aMWHOKUCIOT (Ha Mpumepe rAuuUMHa). buonornyeckoe 3HaveHue
aMUHOKKCNOT. MenTuabl.

Benkn Kak nNpupoAHble BbICOKOMOJIEKYNSAPHbIE COeAMHeHWA. [MepBMYHAsA, BTOPMYHAA W
TpeTuyHas CTpyKTypa 6enkoB. XWMW4YeCKMe CBOWCTBA OENKOB: rMAPONAM3, [AeHaTypauus,
KayeCTBeHHbIE peakLuy Ha 6enku.
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JKcnepuMeHTaNbHble MeTOAbl M3y4YeHWs BELLeCTB U WX NpeBpawieHuin: HabnwogeHue u
onucaHue [eMOHCTPALWOHHBIX OMbITOB: [eHaTtypauus OenkoB Mpu HarpeBaHUW, LBETHbIe
peakuunn 6enKkos.

BblICOKOMONEKYNAPHbIE COeANHEHUA

OCHOBHbIE MOHATUA XUMUU BbICOKOMOJIEKYNAPHLIX COEAWHEHWIA: MOHOMEp, MonuMep,
CTPYKTYPHOE 3BEHO, CTeneHb MNonumepumsauuu, cpefHAs MonekynspHasa macca. OCHOBHble
MeTO/bl CMHTE3a BbICOKOMOJIEKY/IAPHbLIX COEAUHEHUI - NOMMMepPU3auna U NOMKOHAeHcauns

JKcneprvMeHTalbHble METOAbl M3YyYeHWUs BELLeCTB U UX NpeBpalleHnid: 03HaKOMJIeHue C
o6pasuamn NPUPOSHbIX N UCKYCCTBEHHbIX BOJIOKOH, NJacTMacc, Kay4yyKoB

MexnpeLMeTHble CBA3W.

Peann3aumnsa MexnpeaMeTHbIX CBA3eW MPU U3YyYeHUU opraHuyeckoin xumwuu B 10 Knacce
OCYLLEeCTBNIAETCA 4epe3 MWCMOMb30BaHME KaK O06W WX EeCTEeCTBEHHO-HAYYHbIX MOHATUNA, Tak W”
MOHATUI, ABNAKOLWMUXCA CUCTEMHbBIMU ANS OTAENbHbIX NPEeAMETOB €CTECTBEHHO-HAYYHOr0 LMKNa.

O6uinme ecTeCTBEHHO-Hay4Hble TMMOHATUA: fABMEHUE, Hay4Hbll (aKT, runoresa, 3aKoH,
Teopus, aHanu3, CUHTe3, Kraccuukauus, nepuoguyHocTb, HabnwaeHne, U3MepeHue,
9KCMepMMeHT, MOZe/IpoBaHue.

®un3nka: maTepus, IHeprus, macca, aTom, 31eKTPOH, MONEKY A, 3HEPTeTUYECKUA YPOBEHD,
BelLLecTBo, Tesfo, 06bEM, arperaTtHoe COCTOSIHME BelecTBa, PU3NYEeCcKre BENNYUHLI N efVHULb
NX N3MepeHus

Buonorusa: knetka, opraHuam, 6uoctepa, o6MeH BeleCcTB B OpraHu3me, POTOCUHTES,
O6MONOrNYecKn aKkTBHbIE BellecTsa (6enku, yrnesoabl, Xupbl, GepmMmeHTbI)

[eorpausa: MUHepanbl, TOPHbIE MOPOAbI, MO/e3HbIE NCKOMNAeMbIEe, TOMIMNBO, PECYPCHI.

TexHonorua: nuuiesble NPOAYKTbl, OCHOBbI pPaLnOHaNIbHOrT0 NUTaHUA, MOKOLW e CpeacTBa
NeKapCTBEHHbIE N KOCMETUYECKMe npenapatbl, MaTepUasnbl U3 NCKYCCTBEHHBLIX Y CUHTETUYECKUNX

BOJIOKOH.
11 KNACC

OBWAA N HEOPITAHNYECKAA XUMWA

TeopeTnyecKmne 0CHOBbI XUMUKU
XUMUYeCKNin  anemeHT. ATOM. HApo atoma, W30TOMbl. JNEKTPOHHas 060/104Ka.

JHepreTuyeckne ypoBHU, NoAypoBHU. ATOMHbIE opbuTanu, s-, p-, d- afemeHTbl. OcoBeHHOCTH
pacrnpefeneHns 3/eKTPOHOB MO opbuTansaM B aTtoMax 3/1EMEHTOB MePBbIX YeTbipéX Nepuoos.
ONeKTPOHHasA KOHMUrypayma aToMoB

Mepnoanuecknini 3akoH u [lepuogmyeckas cucTeMa XUMUYECKUX 3neMmeHToB . .
MeHpeneeBa. CBA3b NEpPUOLMYECKOro 3akoHa W [1epnogmyeckoin CUCTEMbl XUMUYECKUX
anemeHToB [. . MeHfeneeBa C COBPeMeHHOW Teopuein CTPOeHUs aToMOB. 3aKOHOMEPHOCTU
M3MEHEHNSA CBONCTB XUMMUYECKMUX 3NIEMEHTOB M 06pasyemMblX UMW NPOCTbIX U CNOXKHbIX BELLEeCTB
no rpynnam u nepuofam. 3HayeHue NepnmoAnYecKoro 3akoHa B pasBUTUN HayKu

CTpoeHue BewlecTBa. XMMUYECKass CBA3b. Buabl XMMUYeCcKoil cBA3WM (KOBa/leHTHas
HenonspHas W nonspHas, WOHHasA, MeTannmyeckas). MexaHu3Mbl 06pa3oBaHWA KOBaNEHTHOM
XUMUYECKON CBA3N (0OMEHHbI M [OHOPHO-aKLenTopHbIi). BogopoaHas CBA3b. BaneHTHOCTb.
AnekTpooTpuLaTenbHOCTb. CTeneHb OKUCNEHNA. IOHbI: KAaTUOHbI M @HWNOHBI.



BelwiecTBa MONEKYIAPHOTO M HEMONEKYNIAPHOIO CTPOeHMs. 3aKOH MOCTOSHCTBA COCTaBa
BelecTBa. TuUNbl KPUCTa/IMYECKUX PeLEToK. 3aBMCMMOCTb CBOMCTBA BeLecTB OT Tuna
KPUCTaNINYeCKOn pelléTku.

MoHATUe 0 AMCNepCHbIX cucTeMax. VICTUHHbIE M KONNOUAHbIE pacTBopbl. MaccoBas o/
BelllecTsa B pacTBope.

Knaccuukauma HeopraHMYeckux  CoefMHeHUn. HoMeHknaTypa HeopraHuM4yeckux
BelecTs. [eHeTnyeckas CBA3b HEOPraHWYecKWX BEeLECTB, MPUHAAMNEXALNX K pPasvyHbIM
Knaccam.

XumMmnyeckaa peakums. Knaccugumkayma XMMUYECKUX peakunin B HeopraHW4yeckon w
OpraHMYyeckor XMMUKU. 3aKOH COXPaHeHUs MacCbl BELLeCTB, 3aKOH COXpPaHeHWUs W npeBpaLleHuns
3HEPrun NPy XMMUYECKUX peakuusx.

CKopoCTb peakuuu, eé 3aBMCMMOCTb OT pas3/IMYHbIX (akTopoB. O6paTMMble peakuuw.
XuMuyeckoe paBHoBecue. DakTopbl, BAMAKOWME HA COCTOAHME XWMMWMYECKOTO0 PaBHOBECUS.
MpuHunn Jle LWatenoe.

AnekTponutuyeckaa guccouuaumnsa. CunbHble n cnabble 3nekTponutel. Cpefa BOAHbIX
pacTBOPOB BELLECTB: KUCNas, HelTpanbHas, LienovHas.

OKMNCNNTENbHO-BOCCTAHOBUTE/IbHbIE peakLuuu.

JKcneprvMeHTa/lbHble MeTOAbl M3YYeHUs BelecTB W WX MNpeBpalleHunid: AemMOoHCTpauus
Tabnuy «llepuofmyeckas cucTemMa XUMUYeCKUX 3fnemeHToB [l. V. MeHfeneesa», U3y4deHue
Mofenen KpUCTanIMvyeckuxX pewweéTok, HabnwgeHne W onucaHWe [AeMOHCTPaAUUOHHbLIX W
nabopatopHbIX ONbITOB (pasnoXeHwe nepokcuga BOAOPOLA B MPUCYTCTBUMM KaTanmsaTopa,
onpefeneHne cpefbl pacTBOPOB BELECTB C MOMOLLbIO YHUBEPCa/IbHOrO0 MHAMKATOpa, peakuuu
MOHHOrO0 06MeHa), MpoBefeHWe MpPakTU4ecKon paboTbl «BausHWe pas3MyHbIX (PAKTOPOB Ha
CKOPOCTb XMMUYECKOW peakLmum».

PacuéTtHble 3agaun.

PacuyéTbl N0 ypaBHEHUAM XUMUYECKUX peakunii, B TOM Yncne TEPMOXMMUYECKNE PaCUETbI,
pacyéTbl C UCMONb30BAHNEM MOHATUA «MaccoBas A0NS BeLlecTBa».

HeopraHuyeckasa xmmus

Hemetannbl. [lofoxeHne HemeTanioB B [1epuogMYeCcKOn CUCTEME  XMMUYECKUX
anemeHToB . W. MeHgeneeBa M 0OCOOGEHHOCTU CTPOEHMA aTtoMOB. Pu3myeckme CBOKMCTBA
HeMeTannoB. ANNOTpPoNMA HEMETanoB (Ha npumepe K1ucnopoaa, cepsl, hocopa n yrnepoaa).

XVMUYeckne CBOIMCTBA BaXHeMWuUx HemeTannoB (ranoreHos, cepbl, asoTa, ¢ocgopa,
yrnepoga u KpemHus) n ux coefuHeHnin (OKCUA0B, KMCNOPOACOAEPXKALLMX KNCIOT, BOLOPOAHbIX
COefMHEHWNIA).

MpuMeHeHVe BaXHENLLNX HEMETaNI0B U UX COEAUHEHUA.

MeTannel. MonoxeHne metannos B NepuoanNYecKoin cucteme XMMUYeCcKUX anemeHTos [.
. MeHgeneeBa. OCOGEHHOCTU CTPOEHMSA 3NEKTPOHHbLIX 060/104eK aTOMOB MeTannoB. OO6Line
(hm3nyeckme csoicTBa meTannoB. Cniaebl MeTan0B. ONEKTPOXUMUYECKUI PAL HANPSHKEHWIA
MeTasnoB..

XMMMNYECKNE CBOINCTBA BaXHEWWIWX MeTannoB (HaTpPWUA, Kanuii, KanbUWid, MarHui,
aNtOMUHWIA, LMHK, XPOM, Xene3o, Mefb) U UX COeAUHEHNA.

O6wme cnocobbl NonyyeHNs metannos. MNMprMeHeHEe METaNN0B B ObITY U TEXHUKE.

JKcnepvMeHTaNbHble MeTOAbl W3YyYeHWUA BeWecTB W WX MNpeBpaweHuii: usyyeHue
Konnekuun «MeTannbl M cnniaebl», 00pa3LOB HEMETaN/0B, peleHne 3IKCMepUMeHTaNIbHbIX
3afjay, HabnwgeHne U onNucaHMe  AEMOHCTPaLMOHHbLIX M 1abopaTOpPHbLIX  OMbITOB



(B3aMmopfieiicTBME TUAPOKCMAA alOMUHUA C pacTBOpaMu KWUCNOT W LWieoveld, KayeCTBeHHble
peakuMmn Ha KaTUOHbI MeTansioB).

PacuéTtHble 3aga4u.

PacuéTbl maccbl Beuwiectsa WA 06bEMA rasoB Mo M3BECTHOMY KO/IMYECTBY BeLLECTBa,
macce unaM 06bEMY OAHOr0 M3 Yy4acTBYHOLWMX B peakuumn BeLiecTB, pacyéTbl maccbl (06bEMa,
KONM4yecTBa BeLW,eCTBa) NPOAYKTOB peakLuum, eciv O4HO U3 BELWECTB MMeeT NpUmecH.

XUMUA U XKU3Hb

Ponib XUMKK B 06€CrneveHnn 3KON0TrMUYECKOW, IHepPreTUYeCcKon U NuLLeBoin 6e30nacHoOCTM,
pasBuUTUM MefuuuHbL. TTOHATME 0 Hay4HbIX MeTofaxX MO3HAHUA BeWecTB M XUMUYECKUX
peakLnia.

MpefctaBneHns 06 06WMX HAy4YHbIX MNPUHLMNAX  MPOMbIW/IEHHOTO  MONYyYeHUs
BaXKHEMLWMNX BeLLEeCTB.

UenioBeK B MUpe BeWeCcTB W MaTepuasoB: BaXHeillne CTPOUTE/bHble MaTepuasbl,
KOHCTPYKLMOHHbIE MaTepuanbl, Kpacku, CTEKN0, Kepamuka, Matepuanbl ANA 3N1eKTPOHUKM,
HaHOMaTepwuasbl, OpraHNYecKne u MUHepasnbHble YL06peHus.

XuMuA 1 300p0OBbe YesioBeKa: Mpasuaa MCMONb30BaHUA JIEKAPCTBEHHbLIX MPEenaparos,
npasuia 6e30MacHOro UCNosb30BaHUA NpenapaToB ObITOBOM XMMUN B NOBCEAHEBHOW XXU3HW.

MexnpegmeTHble CBA3N.

Peanusaumsa MexnpeaMeTHbIX CBA3ei Npu U3yyeHUU o6LLe ¥ HeopraHUYecKonW XUmumn B
11 knacce OCYLLEeCTBAAETCSA Yepe3 UCMONb30BaHME KaK 00WMX eCTeCTBEHHO-HAaY4YHbIX MOHATUMN,
TakK N NOHATUIA, ABNAIOLLMXCA CUCTEMHLIMU AN OTAENIbHbIX NPeLMeTOB eCTeCTBEHHO-HAYUYHOro
LMKna.

OO6uinme ecTeCTBEHHO-Hay4Hble TMOHATWA: HayyHblA (hakT, runoTesa, 3aKoH, Teopus,
aHanms, CUHTE3, Knaccupukaums, NepuoLUYHOCTD, HabnoaeHue, 3KCMEePUMEHT,
MO/EeNMpoBaHne, N3MepeHune, aBeHue.

dun3mnka: maTepus, 3Heprus, macca, aTtom, 3N1eKTPOH, NPOTOH, HEWTPOH, WOH, M30ToM,
PagnMoakTUBHOCTb, MOJeKyna, 3HepreTMYyeckuini ypoBeHb, BeLLECTBO, Teno, 06bEM, arperaTHoe
COCTOSIHME BeLecTBa, (PU3NYECKME BENNUYUHBI U eUHULLI UX N3MEPEHNUS, CKOPOCTb.

Buonorus: knetka, opraHuMam, 3KocucTeMa, Oumocdepa, Makpo- M  MUKPOINEMEHTbI,
BUTaMMWHbI, 0OMEH BELLECTB B OpraHusme.

leorpagms: MuHepasnbl, FOPHbIe NOPOAbLI, NOMIE3HbIE NCKOMAEMbIE, TOMNINBO, PECYPCHI.

TexHonorus: XMMmnyeckas MPOMbILLIEHHOCTb, MeTannyprus, NMPOn3BOACTBO
CTPOUTENbHbIX maTepuanos, CeNbCKOXO03ANCTBEHHOE NPOM3BOACTBO, nuwesas
NPOMbILLIIEHHOCTb, (apMaleBTMYecKass MNPOMbIWAEHHOCTb, MPOU3BOACTBO KOCMETUYECKUNX
npenapaTos, NMPOW3BOACTBO KOHCTPYKLMOHHbLIX MaTepuasoB, 3N1EKTPOHHAsA MPOMbILWIEHHOCTD,
HaHOTEXHO/I0TUMN.



MITAHVUPYEMBIE PE3YJIbTATbl OCBOEHWA TPOrPAMMBI O XMW HA
BA3OBOM YPOBHE CPEAHEIO OBLWEITO OBPASOBAHWA

NIMYHOCTHDbIE PE3Y/NIbTATHI

®roC COO ycraHaBnMBaeT TpeboBaHMA K pe3y/fbTaTaM OCBOeHMA obydvarolwmnmucs
nporpaMm cpegHero obwero o6pas3oBaHuMs (MMYHOCTHLIM, MeTanpeiMeTHbIM W MPeaMeTHbIM).
HayuHO-MeToAM4ecKoin OCHOBOI Ana pa3paboTKM NNaHMPYEMbIX pPe3ynbTaTOB OCBOEHMUSA
nporpaMm cpegHero obwero o6pasoBaHnsa SBAAETCA CUCTEMHO-AEATENbHOCTHbIA NOAXO0A,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHbLIM MOAXOAOM B CTPYKTYpPe JIMYHOCTHbIX
pe3ynbTaToB OCBOEHMA MnpeameTa «XWMMUSi» Ha YPOBHE CpeAaHero o06uwero o6pasoBaHus
BbI€NIEHbI CNeAYoLLMe COCTaBNAOLLME:

0CO3HaHMe 06y4yatoLMMNCA POCCUNCKON TpaKAaHCKONW WAEHTUYHOCTM - TOTOBHOCTU K
camopasBUTUIO, CAMOCTOATE/IbBHOCTU N CaMOONpPeeNIeHMIO;

HafMyme MoTUBaLMK K 06y4YeHNIo;

LlefieHanpaBNeHHOE pa3BUTME BHYTPEHHUX YOEXAEHUA NMYHOCTM Ha OCHOBE K/HOUEBbIX
LlEHHOCTEN M UCTOPMYECKNUX TPaAULMIA 6a30BOI HAYKU XUMUMK;

FrOTOBHOCTb M CMOCOOGHOCTb 00yYalLWMXCA PYKOBOACTBOBATHCA B CBOEW [AEATE/IbHOCTM
LLEHHOCTHO-CMbIC/IOBbIMW ~ YCTAHOBKaMM, MPUCYLLUMM  LENOCTHOW CUCTEME XUMUYECKOrO
obpasoBaHu;

HasMyme npaBOCO3HAHMUA 3KONOTMYECKON KynbTypbl UM CMOCOGHOCTM CTaBUTbL LEAN 1
CTPOUTb XWU3HEHHbIE MaHbl.

JINYHOCTHbIe pe3ynbTaTbl OCBOEHMS npegMeTa «XWMUA» [OCTUralOTCA B €AUHCTBE
y4yeOHOW W  BOCNUTATENbHON  [eATEeNbHOCTM B COOTBETCTBUM C  TYMaHWUCTUYECKUMMU,
COUMOKYNbTYPHbIMW, AYXOBHO-HPABCTBEHHbIMW  LEHHOCTAMU U uUAeanamm POCCUIACKOro
rpaXjaHckoro ob6uectsa, MNPUHATBIMKA B 06LecTBE HOpMaMuW W npaBunamMu NoBeAeHUs,
CNOCO6CTBYIOWMMM NpoLeccaM CaMOMo3HaHUs, caMopasBUTUA WU HPABCTBEHHOr0 CTaHOB/EHMWSA
JIMYHOCTU 06YyuYaroLLUXCH.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHUS MpeameTa «XMMUA» OTpaXKatT CHOPMUPOBAHHOCTb
OnbiTa MO3HaBaTeNbHOMN W NPaKTUYECKOW [eATeNIbHOCTU 0b6y4atoumxcsd no peanusayum
NPUHATLIX B 00LLECTBE LLEHHOCTEN, B TOM YuC/e B YacTu:

1) rpaXkgaHCcKoro BoCnmUTaHus:

0CO3HaHMA 06y4aloLLMMUCA CBOUX KOHCTUTYLMOHHbIX MpaB U 0653aHHOCTEN, YBaXeHNA K
3aKOHY U NPaBONOPALKY;

NpefcTaBfeHNs O CcouManbHbIX HOpMax W npaBuMiax MeX/NYHOCTHbIX OTHOLUEHUIA B
KONNEKTHUBE;

FOTOBHOCTW K COBMECTHOIW TBOPYECKOW AeATeNIbHOCTM MpU CO34aHUN Yy4ebHbIX NMPOEKTOB,
pelweHnn y4yebHbIX U No3HaBaTe/IbHbIX 3a4ay, BbIMONHEHUM XUMUYECKNX 3KCNEPUMEHTOB;

CNOCOBHOCTM MOHMMATb U MPUHMMATb MOTUBbI, HAMEPEHWSA, IOTUKY N apryMeHTbl Apyrunx
npu aHanuse pasNyHbIX BUAOB Y4e6HON AeATEeNbHOCTH;

2) NaTpMOTUYECKOro BOCMUTaHWS:

LLEHHOCTHOrO OTHOLWIEHWA K WCTOPMYECKOMY W HayyHOMY Hac/fefutdo OTeYeCTBEHHOM
Xnumuu;

YBaXXEHUS K Mpoueccy TBop4yecTBa B 001aCTM TeOPUMM M MPAKTUYECKOro NPUMEHEHMUSA
XUMUKN, OCO3HAHMA TOro, YTO AOCTVMDKEHWS HAyKW eCTb pe3ynbTaT AUTENbHbIX HabMoAeHUN,
KPOMOT/MBbIX 3KCNEPUMEHTa/IbHbIX NMOUCKOB, MOCTOSHHOIO TPyAa YUYEHbIX U MPaKTUKOB;
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MHTepeca W MNoO3HaBaTe/lbHbIX MOTWBOB B MONYYEHWM U MOCNEAYHOLWEM aHanuse
MH(OpMaLUKN 0 NepesoBbIX LOCTUXEHUAX COBPEMEHHON OTEYECTBEHHOW XUMUW;

3) LyXOBHO-HPaBCTBEHHOI0 BOCMUTAHUA:

HPaBCTBEHHOI0 CO3HaHWA, 3TUYECKOrO NOBEAEHWS;

CNOCO6GHOCTM OLEHMBATL CUTyauuu, CBA3AHHbIE C XUMUYECKUMU SABMEHUAMU, W
NMPUHUMAaTb OCO3HAHHble PELUEHNS,, OPUEHTMPYACb Ha MOpPanbHO-HPABCTBEHHbIE HOPMbl U
LLEHHOCTW;

rOTOBHOCTM OLEHWBaTb CBOE MOBEeAEeHWe W MOCTYNKW CBOUX TOBapuLien ¢ nosvuui
HPaBCTBEHHbIX M NPaBOBbIX HOPM M OCO3HaHWE NOCNeACTBUIA 3TUX NMOCTYMNKOB;

4) hopMMpoBaHUA Ky/bTYpbl 340P0BbA:

NOHMMaHMA LEHHOCTen 340p0oBOr0 UM 6Ge3onacHoro ob6pasa >XWM3HW, HEOOXOAMMOCTU
OTBETCTBEHHOI0 OTHOLIEHUS K COBCTBEHHOMY (hM3NYECKOMY U MCUXMYECKOMY 3[0POBbLIO;

co6MK0eHNA npaBun 6e3onacHOro o6palleHus € BeulecTBamMu B ObITy, MOBCEAHEBHO
XXU3HU W B TPYJ0BOW AeATe/IbHOCTU;

MOHMMAHMA LEHHOCTU MNpaBuUA  MWHAUBMAYANbHOTO W KOMMEKTUBHOIO 6e30MacHoro
NOBEAEHUS B CUTYaLMAX, YTPOXKAIOLLNX 340POBLI0 U XXNU3HW NHOAEN;

0CO3HaHWA MOCNEeACTBUA WM HENPUATMSA BPeAHbIX NPUBbIYEK (YNOTpPe6neHnsa ankorons,
HapKOTWKOB, KYpeHus);

5) TpyfoBOro BOCNUTAHUSA:

KOMMYHWKATUBHO/A KOMMETEHTHOCTM B y4ebHO-UCCNef0oBaTeNbCKOW  AesATeNbHOCTH,
06LLeCTBEHHO NOMIE3HOI, TBOPYECKOWN M APYTrUX BMAAX LeATeNIbHOCTH;

YCTAaHOBKM Ha AaKTWBHOE Yy4yacTue B peLeHUn npakTUYecKux 3agay couuanbHoW
HanpaB/ieHHOCTU (B pamKax CBOEro Kjacca, LWKO/fbl);

MHTepeca K NPaKTUYECKOMY W3YYEHWKO Npodeccuii pasnnMyHoro poga, B TOM 4uUC/e Ha
OCHOBE NPUMEHEHUSA NPESMETHbIX 3HAHUI M0 XUMUMK;

yBaXKEHUS K TpyAy, N04AM TpyAa 1 pe3ynbTaTam TPyL0BOW AeATe/IbHOCTH;

FOTOBHOCTM K OCO3HaHHOMY BbIOOpPY WHAMBUAYaNbHOW TpaekTopunM o06pa3oBaHus,
byaywer npojeccun n peanns3aumm CO6CTBEHHBIX XWU3HEHHbIX MMAHOB C YYETOM JIMYHOCTHbLIX
NHTEPecoB, CNOCOBHOCTE K XUMMWUK, MHTEPECOB N NOTPEOHOCTEN 06LLECTBa;

6) 3K0ON0rM4YecKoro BoCNmMTaHuS:

3KOMOrMYecKmn Lenecoobpa3HoOro OTHOLEHUS K NPUPOAE, KaK MCTOUYHUKY CYLLECTBOBAHMS
XXWN3HW Ha 3emne;

MOHUMaHUA 106aNbHOr0 XapakTepa 3KON0rMyeckux npobnemM, BAUAHUSA 3KOHOMUYECKUX
NpoLEeCcCOB Ha COCTOSAHME NPUPOAHON N COLManbHON cpeabl;

0CO3HaHWNA HEeO0BXOAMMOCTM UCMONb30BAHMNA AOCTVXKEHWIA XUMUW ANS PELIEeHUs BONPOCOB
pauMoHaNbHOro NPUPOAONO0b30BaAHUS;

aKTUBHOIO HenpuATUA [eWACTBUIA, MPUHOCALLUX Bpes OKpYXXarolield NpupofHON cpefe,
YMEHUA MPOrHO3npoBaTb He6MaronpuaTHbIE 3KOIOTMYECKMe NOCNeLCTBUA MpeanpUHMMaeMblX
[eNCTBUIA N NpesoTBpaLLath MX;

HaMuUMA PasBUTOrO0 3KONOTMYECKOTO MbILWIEHUS, 3KONOTMYECKOM KyNbTypbl, OMbiTa
AeATeNbHOCTM  3KOMOTMYECKON  HanpaBfeHHOCTM, YMEHWS pPYKOBOACTBOBATbCA MMM B
no3HaBaTe/IbHON, KOMMYHUKATUBHOW U COLManbHOW NpPakTUKe, CNOCOBHOCTU Y YMEHUSA aKTUBHO
NPOTUBOCTOATL MAE0NOrNN Xemohobuu;

7) LEHHOCTW HAYy4YHOro Mo3HaHUA:

C(hOpMUPOBAHHOCTM  MMPOBO33PEHNS, COOTBETCTBYIOLLEN0O COBPEMEHHOMY  YPOBHIO
pasBUTMA HayKN N 0BLLECTBEHHOW NPaKTUKW;



NOHUMAHUA CNeuuOUKN XUMUM KakK HayKu, O0CO3HaHWA e€ ponnm B (HhOpMMPOBaHUK
pauMoHaNIbHOr0 Hay4YHOro MbILI/IEHUS, CO34aHUN LLe/IOCTHOIO NPeACTaB/NeHnsa 06 OKpyXaroLiem
MUPE KaKk O eAWHCTBE MPMPOAbl M YenoBeka, B MO3HAaHUW MPUPOLHBLIX 3aKOHOMEPHOCTEW K
peweHnn nNpobieM coxpaHeHUss NPUPOLHOro paBHOBECUS;

y6eXXAEHHOCTN B 0COO0A 3HAYMMOCTM XMMWUM ANS COBPEMEHHON UMBMAM3ALMW. B eé
rYMaHWCTUYECKOW HanpaBfeHHOCTU W BaXKHOW ponM B CO3AaHMW HOBOW 6a3bl MaTepuanbHOW
KYNbTYpbl, peweHnn rnobanbHbiX Npo6semM yCTONUMBOro pa3BUTUS YeOBEYECTBA - CbIPbEBOMN,
3HEpPreTMYecKom, MULLEBOA W 3KONOTMYEcKoW 6e30NacHOCTWM, B PasBUTUM  MeLULMHbI,
obecrnevyeHUn yCNOBUIA YCMELWHOro TPyAa MU 3KOOrMYecK KOMMOPTHOM XKU3HN KaXAOro YieHa
00L1ecTBa;

eCTEeCTBEHHO-Hay4YHOW TpaMOTHOCTM: MOHMMaHWA CYLWHOCTM MeTOAOB MO3HaHWA,
MCMOMb3yeMbIX B €CTECTBEHHbIX HayKax, CMOCOBHOCTU WCMO/b30BaTb NOJlyvyaeMble 3HaHUA AN
aHannsa M 0OBACHEHMA SBNEHWI OKPYXalLWero Mumpa M NPOUCXOAAWUX B HEM WM3MEHEHWUMN,
YMeHUA fenatb 060CHOBaHHbIE 3aK/IFOUYEHNSA HA OCHOBE Hay4YHbIX (PAKTOB M MMEHLLNXCA AaHHbIX
C LeNbio NONyYeHUsi [OCTOBEPHbIX BbIBOAOB;

CNOCOGHOCTM CaMOCTOATENbHO UCMO/b30BaTb XMMUYECKNE 3HAHWUA 418 pelleHns npobnem
B peasibHbIX XXW3HEHHbIX CUTyaLuaX;

MHTepeca K NO3HAHWIO N UCCNeL0BaTe/IbCKON AeATeNbHOCTH;

FrOTOBHOCTU M CMOCOBHOCTW K HenpepbiBHOMY 006pa3oBaHWi0o M camoo6pa3oBaHuio, K
aKTUBHOMY MONYYEHUK HOBbIX 3HaHW/A MO XWMWUW B COOTBETCTBUW C XKU3HEHHbLIMU
noTpebHOCTAMMU;

MHTepeca K O0OCOOEHHOCTSIM TpyAa B  pas3/iMyHbIX  chepax nNpoeccnoHanbHOM
[eATeNbHOCTH.

METAMNMPEOMETHDbIE PE3YJ/IbTATDI

MeTanpemMeTHble pe3ynibTaTbl OCBOEHWA Y4yebHOro npegmetra «XUMUS» Ha YPOBHE
cpeAHero obuiero 06pa3oBaHUs BKIKOYAOT:

3HauYMMble ANA POPMUPOBAHUS MUPOBO33PEHUS 00yYatoLIMXCA MeXAUCUUNANHAPHbIE
(MexxnpegMeTHble) 06O eHayUYHble MOHATUSA, OTPaXKatoLne LefIOCTHOCTb HaYYHOW KapTUHbI Mypa
M cneyu@uKy MeTofoB NO3HAHMWA, UCNONb3YEMbIX B €CTECTBEHHbIX HayKax (MaTepwus, BeLEeCTBO,
3Heprus, fiBfieHNe, MPoLecc, CUCTeMa, HayUHbI (akT, NPUHLMN, TUNOoTe3a, 3aKOHOMEPHOCTb,
3aKOH, Teopus, nccnegoBaHune, HabnaeHNe, N3IMEPEHNE, IKCMEPUMEHT U Apyrue);

YyHUBepcasbHble yyebHble fencTens (no3HaBaTesbHbIE, KOMMYHUKaTUBHbIE,
PerynaTuBHble), obecrneymBarolwme (HOPMUPOBaAHME  (PYHKLMOHANBbHOW  FpPaMOTHOCTU U
couManbHON KOMMEeTeHUNN 06yYatoLLNXCS;

CNOCOOHOCTL  0OyyvalLWmMXCAd  WUCMOMb30BaTb  OCBOEHHbIE  MEXAUCLMMAUHAPHbIE,
MUPOBO33PEHYECKME 3HAHWSA W YHUBEpPCanbHble Yy4yeOHble [eACTBUS B MO3HABaTENbHON W
coLManbHOW NpakTuke.

MeTanpeAaMeTHble pe3ynbTaTbl OTpPaXarkT O0BNajeHWe YHUBEpCalbHbIMKU  YYeOHbIMM
No3HaBaTe/IbHbIMU, KOMMYHUKATUBHBIMU N PETYNSTUBHBLIMU AEACTBUAMMN.

OBnageHne yHMBepcanbHbIMU Y4ebHbIMM NO3HaBaTEIbHbIMUW AENCTBUSIMU:

1) 6a3oBble /IOrMYecKue AenicTBus:

CaMOCTOATeNIbHO (DOpMy/nMpOBaTb W  aKTyanu3upoBaTb Mpo6ieMy, BCECTOPOHHe eé
paccMaTpuBaTh;

onpefensaTb Lenn [esTeNbHOCTW, 3afjaBas napameTpbl WM KPUTEPUM WX [OCTUDKEHWUSA,
COOTHOCMUTb pe3y/bTaTbl AeATENIbHOCTU C NOCTaBNEHHbIMU LENSMU;
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MCNOMb30BaTb MPW OCBOEHUW 3HAHUIA NPUEMBLI NIOTUYECKOTO MbILWEHUS - BbIAENATb
XapakTepHble MPU3HAKM MOHATWIA W ycTaHaB/iMBaTb WX B3aMMOCBA3b, WCMO/b30BaThb
COOTBETCTBYHOLWME NOHATUA AN 06bACHEHMSA OTAENbHbIX PAKTOB N SABMEHWUN;

BblOMpPaTb OCHOBaHUS N KPUTEPUM A8 KNnacCU(UKaLUmM BeLWEeCTB U XUMUYECKUX PeakLnii;

yCTaHaBNMBaTb NPUYMHHO-C/IELCTBEHHbIE CBA3N MEXAY M3yvaeMbIMU ABJEHUAMU;

CTPOUTb NIOTUYECKUe PaCCy>KAeHnd (MHAYKTUBHblE, [AefYKTUBHbIe, MO aHanorun),
BbISIB/IATb 3aKOHOMEPHOCTW U MPOTUBOPEYUS B paccMaTpuBaEMbIX AB/IEHUAX, (POPMYIMPOBaThb
BbIBOAbI M 3aKNH0UYEHUS

NPUMEHATb B MpoLiecce MO3HaHWA, UCMO/b3yeMble B XUMUN CUMBOJIMYECKMNE (3HAKOBbIE)
Mojesnn, npeobpa3oBbiBaTb MOAe/bHbIE MPEACTaBNEHUSA - XUMUYECKUI 3HAK (CMMBON) 3/IEMEHTA,
Xummyeckas (opmyna, YypaBHEHME XUMMUYECKOW peakumm - MNpU  peleHnn y4yebHbIX
No3HaBaTe/IbHbIX M MPaKTUYeCKMX 3aja4y, NMPUMeHSATb Ha3BaHHble MOAe/bHble MNpeLCTaBeHUs
A0S BbISIBNIEHUA XapaKTepHbIX MPU3HAKOB M3yYaeMblX BELECTB Y XMMUYECKUX peakLuii.

2) 6a30Bble MUccnegoBaTeIbCKMe AeNCTBUS:

BNafeTb OCHOBaMV MeTOA0B HayYHOro MO3HAHUA BELECTB M XMMUYECKUX PeakLnii;

(hopmynupoBaTb LeAM K 3afjaynm  MCCNefoBaHWA, WUCNOMb30BaTb MNOCTaB/EHHble W
CamMoCTOATEe/IbHO C(HOPMY/IMPOBAHHbIE BOMPOCHI B KayecTBe WMHCTPYMEHTa NMO3HaHWUA U OCHOBbI
4na HhOpMMpPOBaHMA TUMOTE3bI N0 NPOBEPKE NPaBUIbLHOCTU BbICKAa3blBaeMbIX CYXXAEHWN;

BNafileTb HaBblKaMW CamMOCTOSATE/IbHOIO MIaHUPOBAHUSA W MNPOBELEHUA YYEHUYECKUX
9KCMNEPUMEHTOB, COBEPLUEHCTBOBATb YMeHUA Habnwhatb 3a XOA4OM MNpoLecca, CamoCTOATEIbHO
NPOrHo3MpoBaTb €ro pesynbTaT, (QopmynMpoBatb 06006WEeHNS W BbIBOAbI OTHOCUTENIbHO
[LOCTOBEPHOCTW pe3y/ibTaToB UCC/eA0BaHUSA, COCTaBNATb 0O0CHOBAHHbIN OTYET O MpPOAeNaHHOM
paborTe;

npuobpetatb OMNbIT YYEHWYECKON WCCNef0BaTeIbCKON W MPOEKTHON [eATeNbHOCTH,
NposiBAATL CMOCOOGHOCTb M TFOTOBHOCTb K CaMOCTOATE/IbHOMY MOUCKY METOAOB peLleHuns
NpakTUYecKnx 3agay, NPUMEHEeHUIO Pas3IMyHbIX METOLOB NO3HAHWSA

3) paboTa ¢ nHgopmaumeii:

OPVEHTMPOBATLCA B  Pa3IUYHbIX UCTOYHUKAX WH(OpMaumMm  (Hay4YHoO-nonynspHas
nuTepatypa XMMMUYECKOro COAepXaHus, CnpaBo4YHble nocobus, pecypcbl WHTepHeTa),
aHann3npoBaTb WHMOPMaUUIO pasNYHbIX BUAOB U (QOPM NpeAcTaBNeHUSA, KPUTUYECKU
OLleHMBaTb eé OCTOBEPHOCTb Y HEMPOTUBOPEUYUBOCTD;

(hopMynupoBaTb 3anpocbl W MPUMEHATb Pa3IMYHble METOAbl MpPU MOUCKe U oTbope
NH(popMaunn, Heo6Xo4MMON ANA BbIMNOAHEHMA Y4ebHbIX 3a4ay onpesenéHHOro Tuna

npuobpeTaTb ONbIT UCNOMb30BaHUSA WUHPOPMALUOHHO-KOMMYHUKATUBHbLIX TEXHOOMNIA 1
Pa3NNYHbIX MOUCKOBbIX CUCTEM;

CaMOCTOAITENIbHO BbIGMPATb ONTUMANbLHYIO (DOPMY MpefcTaBeHns nHpopmauum (CXemsl,
rpagmku, guarpaMmmbl, TabnnLbl, PUCYHKU 1 Apyrue);

MCNOMb30BaTb Hay4yHbI A3bIK B KayecTBe cpeAcTBa Mpu paboTe €  XMMUYECKOW
UHOpMaLMen: NPUMEHATb MeXnpeaMeTHble (Pu3nMyeckme © MaTeMaTUYeCKUe) 3Haku MK
CUMBO/bI, hopMySibl, ab6peBnaTypbl, HOMEHKNATYpY;

MCNonb30BaTb M NPeobpa3oBbiBaTb 3HAKOBO-CUMBOIMYECKMNE CPeACTBA HArNAAHOCTH.

OBnafieHne YHUBepcasibHbIMY KOMMYHUKATUBHbIMW AeACTBUSAMU:

3aflaBaTb BOMPOCHI MO CyLecTBY 06CYy>aeMol TeMbl B X04e Auanora u/unum QuckKyccum,
BbICKasblBaTb  Maen, (MOPMynMpoBaTb CBOM MNPELNOXEHUS OTHOCUTENIbHO  BbIMOJIHEHUS
npeanoXeHHONM 3afaun;



BbICTYNaTb C MNpe3eHTauueln pe3ynbTaToB MNO3HABaTe/NbHOW [EATE/NbHOCTU, MNONYYEeHHbIX
CaMOCTOATENIbHO WAM  COBMECTHO CO CBEPCTHWKAMW NPy BbIMOAHEHUN  XMMUYECKOrO
3KCNEepMMeHTa, MpPaKTUYeCcKOi paboTbl NO MCCMEAOBAHWUIO CBOWCTB M3Yy4YaeMblX BELLECTB,
peanusaumm y4dyebHOro npoekTa ¥ (OPMynuUpoBaTb BbIBOAbI MO pe3y/bTaTaM MPOBeEHHbIX
nccnefoBaHuii NyTéM corsiacoBaHusa NO3ULMIA B Xoae 06CYXAeHNA 1 06MeHa MHEHUAMMU.

OBnafeHne YHUBepca/ibHbIMU PerynsaTUBHbIMU AeACTBUAMMN:

CaMOCTOATENIbHO MN/IaHMPOBaTb W OCYLLECTBMATb CBOK MO3HaBaTENbHYI [eATeNbHOCTb,
onpefenss eé Uenn W 3afayn, KOHTPO/IMPOBaTb M NO Mepe HeOo6X0AMMOCTM KOPPEKTUPOBaTb
npegnaraemblii anropuTM AeNCTBUIA MPU BbINOMHEHUN Y4YebHbIX W UCCNefoBaTe/lbCKUX 3afau,
Bbl6MpaTbh Hanbosee aPPEKTUBHBIA CNOCO6 MX peLleHUs € YYETOM MONYYEHUSA HOBbIX 3HAHUIA O
BeLLeCTBaxX M XUMUYECKUX peakLunsx;

OCYLLEeCTBNATb CaMOKOHTPONMb CBOEA [eATeNbHOCTM Ha OCHOBE camoaHanu3a u
CamMOOLLeHKMN.

MPEOMETHDIE PE3YJIbTATbI
10 KJTACC

MpeamMeTHble pe3ynbTaTbl 0CBOEHMS Kypca «OpraHmyeckas XMMusa» 0TpaxaroT:

C(hopMUPOBAHHOCTb MpPEACTaB/IEHUA O XUMWYECKOW COCTaBfstOWEed eCTeCTBEHHO-
Hay4YHOM KapTWHbI MUpa, POAU XUMWUW B MNO3HAHWW ABMEHWIA NpupoAbl, B (HOPMUPOBaHUM
MbILUMEHUA W KYNbTYpbl JINYHOCTU, €& (YHKUWOHANbHOW rpamMOTHOCTM, HEOBXOoAMMOW [ANs
peweHns npakTUYeckUx 3afay W 3KONOrM4yecKM OOOCHOBAHHOIO OTHOLIEHUA K CBOEMY
3[0pPOBbIO0 M NPUPOLHON Cpefe;

BNafileHne CUCTEMON XMMUYECKMX 3HAHWI, KOTOpas BK/OYaeT: OCHOBOMONarawLme
MOHATUA (XMMWYECKNIA 3NEMEHT, aTOM, 3/IEKTPOHHasA 060/104Ka aTOMa, MOJIeKy/a, BafleHTHOCTb,
3M1eKTPOOTPULATENbHOCTb, XUMMUYecKasd CBA3b, CTPYKTypHas qopmyna (pasBépHytas K
COKpalléHHasd), MOMb, MOMsdpHas Macca, MOMSAPHbIA  00bEM, YrNepOAHbIi  CKenerT,
(hyHKUMOHaNbHaa rpynna, pagukan, W30Mepus, U30Mepbl, FOMOMOrMYeCKUn psag, romonoru,
YrneBoAopoAbl, KUCNOPOL W a30Tcofepxalime CoefVHEHUs, MOHOMep, MoNvMep, CTPYKTYpHOe
3BEHO, BbICOKOMOJIEKY/IAPHbIE COEANHEHUNS); TEOPUU U 3aKOHbI (TEOPUSA CTPOEHUS OpraHNYecKux
Bewects A. M. byT/iepoBa, 3aKOH COXpaHeHUd MacCbl BeLlecTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUI A3bIK XUMWW; MUPOBO33PEHYECKME 3HaHWA, fiexaline B OCHOBE MOHUMaHWA
MPUYUHHOCTM U CUCTEMHOCTU XMMUYECKUX ABMEHUIA, (DaKTONOrnYecKne CBeAEeHUs 0 CBOWCTBAX,
coCTaBe, NosyYeHUN 1 6e30MacHOM MCMONb30BAHWUMN BAXHENLLMX OpraHUYeCcKnX BeLLecTB B ObITY
M NPaKTUYECKON JeATeNbHOCTU YeNnoBeka,;

C(hOPMUPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble NPU3HAKW NOHATWIA, yCTaHaB/MBaTb
MX B3aUMOCBA3b, UCMOMb30BaTb COOTBETCTBYHOLLME MOHATUSA MPU ONUCAHUKN COCTaBa, CTPOEHNA U
npeBpaLLeHnii OpraHNYecKnX CoeMHEHNA;

C(hOpMUPOBAHHOCTb YMEHWI WCMO/Mb30BaTb XMMWUYECKYK CUMBOMIUKY A1 COCTaB/IeHUs
MONEKYNAPHBIX U CTPYKTYPHbIX (Pa3BEPHYTON, COKpaLLEHHON) (HhOPMYy/ OpraHUYecKnX BeLLecTB
M ypaBHEHUI XUMWYECKUX peakuuid, M3rotaBimBatb MOLENN MOJIEKYN OPraHNMYecKMX BELLeCTB
ANA UNNKOCTPaLUM X XMMUYECKOTr0 U NPOCTPaHCTBEHHOIO CTPOEHUS;

C(hOPMUPOBAHHOCTb YMEHWI YyCTaHABNMBATb MPUHAAIEXHOCTb U3YUYEHHbIX OpraHUYeckmx
BEWeCTB MO WX COCTaBy W CTPOEHWIO K ONpefenéHHOMY Knaccy/rpynne COeAVHEHUN
(yrnesosopofbl,  KUCMOpPO4 UM a3oTcofepxalise  COeAUHEHWUs,  BbICOKOMOJIEKYNSPHbIE
COefuHeHuns), faBaTb MM Ha3BaHUA MO cucTemMaTtuyeckoil HomeHknatype (LUPAC), a Takxe



NPUBOAUTL TPUBUANbHbIE Ha3BaHWUA OTAENbHbIX OPraHWYeCKMX BelecTB (3TWNEeH, MPONWIIEH,
aueTuneH, 3TUNEHTNINKONb, TNULEPUH, (eHon, Gopmanbierng, auetanbfernj, MypasbuHas
KMCNOTa, YKCYCHas KWUCNoTa, ONeMHOBas KMCNOTa, CTeapMHOBas KWUCOTa, FH0KO03a, (DpyKTo3a,
Kpaxmas, Lennnosa, rnuuuH);

ChOPMUPOBAHHOCTb YMEHUA ONPefensiTb BUAbl XUMUYECKON CBA3M B OpPraHUYecKmx
coeguHeHnsaX (OAMHApHbIE N KpaTHbIE);

ChOPMMPOBAHHOCTb YMEHMWA MNPUMEHATb MONOXEHUS TEOPUM CTPOEHMSA OpraHUYecKmx
Bewects A. M. byTnepoBa AN 06bACHEHWS 3aBUMCMMOCTM CBOWMCTB BeLLeCTB OT UX cocTaBa U
CTPOEHUS; 3aKOH COXPaHEeHMsA MaccChbl BELLECTB;

C(hopMUPOBAHHOCTb YMEHMWI XapakTepu3oBaTb COCTaB, CTPOeHWe, (U3NYECKNe W
XUMMYECKMe CBONCTBA TUMUYHbLIX NPeACTaBUTENEN Pa3NNYHbIX KNacCOB OPraHMYecKnx BelecTB
(MeTaH, 3TaH, 3TW/EH, NPONWNeH, aueTwuneH, 6yTagueH-1,3, meTunbyrtagueH-1,3, 6GeH3on,
MeTaHO/, 3TaHO/, 3TUNEHTNINKONb, TAULEPUH, (eHON, aueTanbAerng, MypaBbMHas M YKCYCHas
KWUCNOTbI, T[/Il0KO3a, Kpaxman, LUennno3a, aMuMHOYKCyCHas KWUCioTa), WANKCTPUMPOBaThb
reHEeTUYECKYI0 CBA3b MEXAY HUMW YpaBHEHWAMMW COOTBETCTBYHOLMX XMMWUYECKUX peakuunin c
MCNO/Ib30BAHWNEM CTPYKTYPHbIX (DOPMYI;

ChOPMUPOBAHHOCTb YMEHMUS XapaKTepu3oBaTb WCTOYHWKM YI/1€BOLOPOLHOIO CbIpbS
(He(Tb, NPUPOAHbIA ra3, yronib), cCnocobbl MX nepepaboTKM K NpaKTUYeCKOe MNPUMEHEHNUE
NMPOAYKTOB NnepepaboTKu;

ChOPMMPOBAHHOCTb YMEHMWI MPOBOAUTL BbIYUCIEHUS NO XUMWUYECKUM YpPaBHEHUAM
(maccbl, 06bEMa, KOnMyecTBa WMCXOAHOrO BELLECTBA WAM MPOAYKTa pPeakuuu no M3BeCTHbIM
macce, 06BLEMY, KONMYECTBY OAHOI0 M3 UCXOAHbIX BELecTB UM NPOLYKTOB peakLuu);

CchOPMUPOBAHHOCTb YMEHWUIA BNafeTb CUCTEMOI 3HAHWI 06 OCHOBHbIX METOJax Hay4yHOro
MO3HAHUA, WUCMOMb3YEMbIX B XUMUW TMPU  U3YYEHUN BEWECTB W XUMUYECKUX SBNEHWI
(HabnwopgeHve, U3MepeHWe, IKCNEPUMEHT, MOAeNNPOBaHUE), MUCMONb30BaTb CUCTEMHbIE
XUMMNYECKME 3HAHUSA AN NPUHATUA PeLLEeHNn B KOHKPETHbIX XXMU3HEHHbIX CUTYaunsax, CBA3aHHbIX
C BeLlecTBaMu 1 UX NPUMEHEHUNEM;

ChOpMMPOBaAHHOCTb YMEHWIA cobN0faTb npaBuaa Nob30BaHUA XUMUYECKOW MOCYAOW w
nabopatopHbIM 060pyL0BaHNEM, a TakKxXe npasuia obpalieHns ¢ BelecTsamm B COOTBETCTBUM C
NHCTPYKLUMAMM NO BbINOMHEHWIO N1abopaToOPHbIX XMMUYECKMX OMbITOB;

ChOPMMPOBAHHOCTb YMEHWIA niaHupoBaTb W BbINOMHATL XUMWUYECKUA 3KCNEPUMEHT
(NpeBpaLLeHns OpraHMYeCcKnUX BELLECTB NPWU HarpeBaHUKW, NosyyveHue 3TUIEHA U U3YYEHME ero
CBOWCTB, Ka4yeCTBEHHble peakLMM OpraHMYecKUX BeWeCcTB, AeHaTypauus 6Genkos npu
HarpeBaHuu, LBEeTHble peakuun 6enKoB) B COOTBETCTBUM C MpaBuiamMn TeEXHUKMU 6€30MacHOCTM
npu obpalieHnn ¢ BelecTBaMy U nabopatopHbIM 060pyAOBaHMEM, NPeACTaBAATb pe3y/bTarhl
XUMNYECKOTrO 3KCnepuMeHTa B (Dopme 3anucu ypaBHEHWIA COOTBETCTBYHOLWMUX peakuuin w
(hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX Pe3y/bTaToB;

ChOPMMPOBAHHOCTb YMEHWIA KPUTUYECKU aHan3MpoBaTb XMMUYECKYI WH(OpMaLuio,
NoNy4YaeMyto 13 pas3HbIX UCTOYHMKOB (CpeacTBa MaccoBOn MHGpopmaumu, NHTepHeT n 4pyrux);

Cc(hopMUPOBAHHOCTb YMEeHWI cob6ofaTh npaBuia 3KONOTMYECKU LiesiecoobpasHoro
noeefeHns B ObITY M TPYAOBOWN [eATENIbHOCTU B LENAX COXPaAHEHWS CBOEro 340P0OBbS U
OKpY>KatoLelh NpUpPOLHONM cpefbl, 0CO3HABaTb OMAaCHOCTb BO3AEMCTBMA HA XXWBble OPraHu3Mmbl
OnpefenéHHbIX OpraHMYecKMx BeLWecTB, MOHMMas cMbicn nokasaTens MAK, MNOACHATb Ha
npyvMepax Ccrnocobbl yMeHbLIEHNUA U NpefoTBpalleHns MX BPeLHOro BO3AENCTBUS HA OpraHu3m
4enoBeKa,;



ANs 00yyvaruwmxcs ¢ OrpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMEHWE MPUMEHATb
3HaHUSA 06 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWNA BELLECTB Y XMMUYECKUX SABNEHUN;,

ANS cnenbiX W CNaboBMAAWMX 00yYarLWMXCA: YMEHWe WCNO0Nb30BaTb pPefibeHO-
TOYEYHYH cUCcTeMY 0603HauveHwid J1. bpaiing ang 3anucm XMMmnYeckmnx opmys.

11 KN1ACC

MpeameTHble pe3ynbTaTbl OCBOEHMA Kypca «O6was M HeopraHMyeckas XuUMUSA»
oTpaxkaroT:

ChOPMMPOBAHHOCTb MPEACTaBNEHUI: O XWMUYECKOW COCTaBnAlOWEN €eCTeCTBEHHO-
HayYHON KapTUHbl MMUpa, POAN XUMUWM B MNO3HAHWW SBAEHWUIA NPUPOLbl, B (OPMUPOBAHUM
MbIWAEHNUA W KYNbTYpbl JMYHOCTKU, €€ (YHKLMOHANbHOW rpaMOTHOCTU, Heob6XxoauMon Ans
peleHns npakTUYecKUX 3afay W 3KONOrMYecKM O0O6OCHOBAHHOIrO OTHOLUEHMA K CBOEMY
3,0POBbLIO N NPUPOJHON cpefe;

BNafleHne CUCTEMON XMMMYECKUX 3HAHWI, KOTOpas BK/KO4YaeT: OCHOBOMoJfarawwme
NOHATUA (XUMUYECKWIA 3NIEMEHT, aTtom, 13oTon, s-, p-, d- 3N1eKTPOHHbIE Op6UTaNN aTOMOB, UOH,
MONEeKyna, MONb, MONAPHbIA 00bEM, BaNEHTHOCTb, 3/IEKTPOOTPULATENIbHOCTb, CTEMEeHb
OKWUC/IeHUsA, XMUMUYeckKas CBA3b (KOBaJieHTHasd, WOHHadA, MeTaj/inyeckasd, BOLOPOLHas),
Kpuctanauyeckas  pewéTka, TUMbl  XUMUYECKUX  peakuuid, pacTBOp,  3NEKTPONUTSI,
HE3/IEKTPOSINTLI, 3/IEKTPOSINTUYECKAA AMUcCoLMauma, OKWUC/NTENb, BOCCTaHOBUTESNb, CKOPOCTb
XUMWYECKOW  peakuuu,  XUMUYECKoe  paBHOBECWME);  Teopunm U 3aKOHbl  (Teopus
3NEeKTPONNTMYECKON aguccoumaumnm, nepuoanmyeckmii 3akoH [MO. W. MeHgeneeBa, 3aKoH
COXPaHeHMa Maccbl BELLECTB, 3aKOH COXPaHeHMs W MpeBpalleHNs 3HEPrun Mpu XUMUYECKUX
peakumsax), 3aKOHOMEPHOCTW, CUMBOMYECKUIA A3bIK XUMUU, MUPOBO33PEHYUECKME 3HAHWS,
nexawine B OCHOBE MOHWMAHUA MNPUYUHHOCTM WU CUCTEMHOCTM XUMWUYECKUX SBNEHUNA,
(hakTO/NIOrnYecKne CBefeHUs 0 CBOMCTBaX, COCTaBe, MOSlyYeHUM M 6e30NacHOM MCMO/b30BaAHUM
BaXKHEMLIMNX HEOPraHNYeCKNX BELLECTB B ObITY M MPaKTUYeCKOl AeATeNIbHOCTN Ye0BeKa,;

ChOPMMPOBAHHOCTb YMEHWUI BbISIBNATL XapaKTepHble NMPU3HaKW NMOHATUIA, yCTaHaBMBaTb
NX B3aUMOCBS3b, WMCMO/Ib30BaTb COOTBETCTBYIOLLME MOHATUA MPU OMUCAHUU HEOPraHUYecKmx
BELLECTB M UX NpeBpaLleHuii;

ChOPMMPOBAHHOCTb YMEHUI WMCMNONb30BaTb XUMMWYECKYI CUMBONWKY AN1IA COCTaBNEHUS
(hopMyn BewWecTB W YpaBHEHWA XUMMWUYECKUX peakuuil, CUCTEMATUUYECKY) HOMEHKNATypy
(LWPAC) u TpuBManbHble Ha3BaHWS OTAENbHbIX HEOpPraHMYecKuUx BellecTB (YyrapHblil ras.
YrNeKUCNbIA ra3, ammuak, raléHas W3BecTb, HerawéHas W3BecTb, NUTbeBas Coda, MUPUT U
Apyrve);

ChOPMMPOBAHHOCTb YMEHUI ONpefenaTb BaIEeHTHOCTb WU CTENEHb OKUCNEHNA XUMUYECKNX
3/1EMEHTOB B COEANHEHNAX Pa3/IMYHOr0 COCTaBa, BN XMMUYECKON CBA3M (KOBaNEHTHasA, MOHHas,
MeTan/iMyeckas, BOLOPOAHAA) B COEAMHEHUAX, TUM KPUCTaN/IMYECKOW PeETKN KOHKPETHOro
BellecTBa (aTroMHasA, MONEKYyNApHasd, WOHHas, MeTan/nyeckas), XapakTep cpegbl B BOAHbIX
pacTBopax HeopraHM4yecknUx COeLUHEHWUI;

C(hOPMMPOBAHHOCTb YMEHWIA yCTaHaBAMBaTb NPUHALNEXHOCTb HEOPraHNYeCKMX BeELLECTb
no MX cocTaBy K onpeaenéHHOMY Knaccy/rpynne coefnHeHunid (NpocTblie BelecTsa - MeTansbl U
HeMeTa/bl, OKCU/bl, OCHOBAHWSA, KAC/OTbI, aM()OTepPHbIE TMAPOKCUAbLI, CONN);

ChOPMMPOBAHHOCTb YMEHWIA pacKpbiBaTb CMbICA NEpPUOAMYecKoro 3akoHa MA. W
MeHgeneesa W [EMOHCTPUMPOBATb €ro  CUCTEMATUSMPYHOLWYH,  OOBACHUTENLHYHD U
NPOrHOCTUYECKYIO (DYHKLMWN;
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ChOPMUPOBAHHOCTb  YMEHWI  XapaKTepu3oBaTb  3/IEKTPOHHOE  CTPOeHMe  aToMOB
XUMMNYECKNX 3N1eMEHTOB 1-4 nepunogos Mepnognyeckoin CUCTEMbI XUMUYECKNX aneMeHToB . .
MeHpeneesa, WCNOMb3yd MOHATUA «S-, P-, d-31EKTPOHHbIE O0pPOUTANU», «3IHEPTreTUYecKune
YPOBHU», O0OBACHATL 3aKOHOMEPHOCTW W3MEHEHUS CBOWCTB XMMWUYECKUX 3NEMEHTOB U WX
COeAUHeHNn no nepuogam u rpynnam Meprognyeckolt CUCTEMblI XUMUYECKUX 3fieMeHToB . W.
MeHpeneesa,

CHhOPMMPOBAHHOCTL YMEHWA  XapaKTepu3oBaTb (OMWUCbIBaTh) 0OWME  XUMUYECKUE
CBOWCTBA HEOPraHWYeCcKMX BELLECTB pas/IMYHbIX K/1accoB, MNOATBepXAaTb CYLLEeCTBOBaHMWE
FreHeTUYECKOMW CBA3M  MeXJY HeopraHWyeckMMy BelecTBamMM C  MOMOLLbIO  ypaBHeHWA
COOTBETCTBYHLWUX XUMUYECKUX peakLmni;

C(HOPMMPOBAHHOCTb YMEHMUS KNacCUMULMPOBATb XMMWYECKME Peakuun Mo pasiMyHbIM
npusHakam (4ncny W CcOCTaBy pearvpylowmnx BewecTs, Ten/JoBoMy 3dekTy peakuuu,
N3MEHEHWIO CTeneHel OKUCNEHNSA 31eMEHTOB, 06paTUMOCTIN peakuumn, y4acTUIo KatanmsarTopa);

C(hopMUPOBAHHOCTb YMEHUIN COCTaBNATb YPABHEHUS peakuuii pa3/inuHbIX TUNOB, MO/HbIE
N COKpalléHHble ypaBHEHUA peakuuii MOHHOro 0OMeHa, YYMTbiBas YC0BUS, NPU KOTOPbLIX 3TU
peakumm nayT A0 KOHUA;

ChOPMMPOBAHHOCTb YMEHMUI MNPOBOAWUTb peakunun, MNOATBEPXAAlOLLME KayeCTBEHHbIN
COCTaB pas/IMYHbIX HeopraHMyecKUX BeLecTB, pacrno3HaBaTb OMbITHbIM MYTEM  WOHbI,
NPUCYTCTBYIOLLME B BOAHbIX pacTBOpax HEOPraHM4YeCcKnX BeLLecTB;

ChOPMMPOBAHHOCTb YMEHWUI pacKpbiBaTb CYLWHOCTb OKWUCAUTENbHO-BOCCTAHOBUTENbHbIX
peakLunin nocpeacTBOM COCTAB/IEHWNS 3IEKTPOHHOIO H6anaHca aTuX peakuuii,

ChopMUPOBAHHOCTb YMEHUI 0O6BACHATH 3aBUCMMOCTb CKOPOCTU XMMUYECKOMN peakuumn oT
pasfINYHbIX (aKTOpPOB; XapakTep CMeLleHUs XMMUYEeCcKOro paBHOBECMA B 3aBMCUMOCTU OT
BHeLUHero Bo3gencTemsa (npuHumn Nle Latense);

ChOPMUPOBAHHOCTb YMEHWIA XapaKTepu3oBaTb XWMMWYECKME TNpoLecChbl, nexaline B
OCHOBE MPOMbILUIEHHOrO MOMYYEHUS CEPHOM KUCMOTbl, aMMMaka, a TakXe CPOPMUPOBAHHOCTb
npeAcTaBneHUidi 06 0OLLMX HayUHbIX MPUHLMNAX WU 3KONOTMYECKUX NpobremMax XMMUYEecKoro
NPOU3BOACTBA;

C(hOpMUPOBAHHOCTb YMEHWIA NPOBOAUTL BbIYUCIEHUS C UCMOJIb30BAHUEM TMOHATUSA
«MaccoBas [0/1A BellecTBa B pacTBOpe», O0OBbEMHbIX OTHOLWIEHWIA ra3oB MNpU XUMUYECKUX
peakumusx, Maccbl BellecTBa uaM o06bEMaA rasoB Nno M3BECTHOMY KOMYECTBY BellecTBa, macce
UM 06bEMY OfHOr0 M3 Y4YacTBYHOLIMX B peakuumn BeliecTB, TEMIO0BOro adekra peakuumm Ha
OCHOBE 3aKOHOB COXPaHeHMs MaccChbl BeLLecTB, MPeBpaLLeHNs U COXPAHEHUA IHEPTUN;

ChOpMUPOBAHHOCTb YMEHWIA cobntogatb npasBuia Nob30BaHUS XMMWUYECKOW MOCYA0iR w
nabopatopHbIM 060pyL0BaHNEM, & TaKxe npasuna 06palleHns ¢ BelecTsamMn B COOTBETCTBUM C
WNHCTPYKLMAMMN MO BbINMO/IHEHWIO N1a60PaTOPHBIX XMMUYECKUX OMbITOB

ChOPMMPOBAHHOCTb YMEHWI NAaHUpoBaTb W BbINOMHATL XUMWYECKUA IKCMEPUMEHT
(pasnoxeHue nepokcupa BOAOPOAA B MPUCYTCTBUWM KaTaiu3atopa, OMpefeneHue cpepbl
pacTBOPOB BELLECTB C MOMOLbIO YHUBEPCANIbHOTO MHAMKATOPA, B/IVAHUE Pa3/IMYHbIX (PAaKTOPOB
Ha CKOPOCTb XMMWYECKON peakuuu, peakumn WMOHHOrO O0OMeHa, KayeCTBEHHble peakuuu Ha
cynbart-, KapboHaT- 1 XN0PUA-aHNOHbI, HA KaTUOH aMMOHUS, pelleHune 3KCMepuMeHTaNbHbIX
3ajay no Temam «MeTannbl» U «HemeTannbl») B COOTBETCTBUM C MpaBuaaMmum TEXHUKU
6e30MacHOCTM NpuK 06paLlLeHNN C BeLLeCTBaMM 1 NabopaTopHbIM 060pyA0BaHMEM, NPeACTaBAsATb
pe3ynbTaTbl XMMUYECKOro 3KcrnepMMeHTa B (hOpMe 3arnucu ypaBHEHWI COOTBETCTBYHOLLUX
peakuuili 1 HOPMYyNNPOBaTh BbIBOLbl HA OCHOBE 3TUX PE3y/bTaToB;



C(hOPMUPOBAHHOCTb YMEHWA KPUTUYECKU aHan3MpoBaTb XMMUYECKYK WH(OpMaLuio,
MONy4YaeMyr0 M3 pas3HbiX WCTOYHWKOB (CpefcTBa MacCOBOW KOMMYHWKauuun, WHTepHeT w
APYTUX);

ChOPMUPOBAHHOCTb YMEHWIA Cco6MOAATbL MpaBuIa 3KONOTMYECKM  Le1IeCO006pasHOro
noBefeHns B ObiTy W TPyLOBOW [AeATeNIbHOCTU B LeNsX COXpPaHeHUs CBOEro 340p0Bbs U
OKpY>XatoLled NpUPOLHON cpefbl, 0CO3HaBaTb OMACHOCTb BO3A4EACTBMSA Ha XXMBble OpPraHuU3Mmbl
onpeaenéHHbIX BelecTs, NOHMMas cMbicn nokasaTtens MAK, NoOACHATL Ha NpumMepax Crnocobbl
YMEHbLUEHUS N NPeA0TBPaLLEHNS NX BPeAHOr0 BO3AENCTBUA HA OPraHNM3M YeN0oBeKa,;

Ana 0byvyaroWwmxcs € OrpaHUYEHHbIMU BO3MOXHOCTAMW 340POBbS: YMEHWE NPUMEHATb
3HaHWA 06 OCHOBHbIX AOCTYMHbIX MeTOAax MO3HaHWA BELLECTB U XUMUYECKUX ABEHUN;

Ana  cnenbiX W cnaboBMAAWMX 06yYaloLWMXCA: YMEHWe WCMob30BaTbh pPefibeHO-
TOYEYHYIO cucTemy 0603HavYeHnin J1. bpaiing gns 3anucm XMMmU4ecknx hopmyii.
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KonnyecTtBo 4acoB

HanmeHoBaHMe pa3gesioB U TeM

Ne n/n
nporpamMmmbl Bcero

Pa3gen 1. TeopeTnyeckKme 0CHOBbI OPraHNYecKom XMmmm
MpeaAMeT OpraHMYecKon xumun. Teopus

11 CTPOEHUS OPraHNYEeCKUX COeANHEHNT A. 3
M. ByTneposa
WToro no pasgeny 3

Pa3gen 2. ¥Yrnesogopozbl

2.1 MpepenbHble YrneBoaopOAbl — asKaHbl 2
99 HenpegencHble yrnesof0poabl: ankeHsbl, 6
' ankagueHsbl, anKuHbl
2.3 ApomaTtnyeckne yrnesonopoabl 2
94 MpupoaHble NCTOYHUKWN YTNEBOLOPOL0B 3
' n nx nepepaboTka
WToro no pasgeny 13

Pa3spgen 3. Kucnopogcogep»xalime opraHu4eckme coeguHeHus

3.1 Cnuptbl. ®eHon 3
Anbpernibl. Kap6oHOBbIe KUCNOThI.
3.2 7
CroxHble agupsl
3.3 Yrnesoabl 3
WToro no pasgeny 13

Pasgen 4. AsoTcofepyalle opraHuyeckue coejnuHeHnsa
(

KoHTponbHble  [paKTuyeckune
paboThbl paboThbl

= iT4°3I g8 g
A aom Q43 43
8 a A 8 A
4, § & & oy &
H a* £ 9
tr tr a 0 a
ONEeKTPOHHbIEe
(undposble)
obpasoBaTesibHble
pecypchbl

bnbnmoteka LOK
https://m.edsoo.ru/7f41837c

bubnuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénmoteka LLOK
httDs://m.edsoo.ru/7f41837¢

buénuoteka LLOK
https://rn.edsoo.ru/7f41837c

bnénmoteka LLOK
https://in.edsoo.ru/7f41837c

bnénunoteka LLOK
https://m.edsoo.ru/7f41837c
Bnénuoteka LLOK
httDs://m.edso0.ru/7f41837c

bubnmoteka LLOK
https://rn.edsoo.ru/7f41837c

A
%) :nb:nr\:woo


https://m
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837%d1%81
https://in.edsoo.ru/7f41837%d1%81
https://m
https://rn.edsoo.ru/7f41837%d1%81

41 AMWHbI. AMUHOKNCNOTbI. Benkn

MToro no pasgeny
Pa3gen 5. BbiIcOKOMOIEKYNApHbIE COeAUHEHNS

51 Mnactmaccol. Kayyyku. BonokHa

WToro no paszeny

OBWEE KONMMYECTBO YACOB MO
MPOEPAMME

34

bubnnoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnmoteka LLOK
https://rn.edsoo.ru/7f41837c¢


https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837%d1%81

Il K Uk <

KonnyecTtBo yacoB

HanmeHoBaHMe pas3genoB U TeM

Ne n/n
nporpamMmmbl Bcero

Pasfen 1. TeopeTnyeckme 0CHOBbI XUMUN

CTpoeHue atomMoB. MepnoanyecKkmnii 3aKoH
11 n Mepunogmnyeckas cuctema XMMmUYeCKNX 3
anemeHToB [1. . MeHaeneesa

CTpoeHue Beuwlectea. MHoroo6pasue

1.2 4
BELLECTB

13 XVMUYecKune peakumnm 6
WToro no pasgeny 13
Pasfen 2. HeopraHuyeckasa Xxmmuma

2.1 MeTannel 6

2.2 Hemetanneol 9

23 CBA3b HEOpraHM4YeckKNX N OpraHUYecKnx 9
' BELLEeCTB
WToro no pasgeny 17
Pasgen 3. XumMuna n XXunsHb

3.1 XUMUA U XN3Hb 4
WToro no pasgeny 4
OBLWEE KOMMYECTBO YACOB T10 34

MPOEPAMME

KOHTpONbHbIE
paboThbl

lNMpakTnyeckune
paboThbl

ONEKTPOHHbIe

(unposble)
obpasoBaTe/ibHble

pecypchbl

bnéennoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnunoteka LOK
https://rn.edsoo.ru/7f41837c
bubnnoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnnoteka LLOK
https://rn.edsoo.ru/7f41837c
bnbnnoteka LLOK
https://rn.edsoo.ru/7f41837c
bnbnnoteka LLOK
https://rn.edsoo.ru/7f41837c

bubnunoteka LLOK
https://rn.edsoo.ru/7f41837c


https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837c
https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837%d1%81
https://rn.edsoo.ru/7f41837c

MOYPOYHOE NMNAHNPOBAHUE Y >
10 KJTACC

KonnyectBo yacoBs JaTta ONeKTPOHHbIE
Ne Tema ypoka KoHTpo MpakTny MnaH KoppekL, LuMpoBble
n/n Bcero  bHble ecKue Y% o6pasoBaTe/bHbl
paboThbl paboTbl e pecypchbil

MHCTPYKTaX No oxpaHe Tpyaa.

bubnuoteka LOK

MpegMeT OpraHNYecKom Xummm, eé 1 httDs://m.edsoo.ru/
BO3HWKHOBEHMWe, Pa3BUTUE N 3HAYEHNE 7141837c
o Bubnnoteka LLOK
Teopus CTPOEHNS OPraHNYecKnX coefUHeHNN _
A. M. ByTnepoBa, eé 0OCHOBHbIe NMOM0XeHMUA ! https /T edsoo.ru/
. M. byTneposa, 7f41837c¢
MpeactaBneHne 0 Knaccmpukaumnm Bubnnoteka LLOK
OpraHM4yeckmx BellecTs. HoMeHKnaTypa 1 httDs://m.edsoo.ru/
(cuctematnyeckan) U TpUBMaNIbHbIE Ha3BaHUA 7f41837c
OpraHMYecKmx BeLLecTB
, bnénuoteka LLOK
AJKaHbl: COCTaB M CTPOeHMe,
COMOOrMUECKIM DS 1 https://m.edsoo.ru/
PAA 7f41837c
MeTaH 1 3TaH — npocTeimne bubnmoreka LIOK
DEICTABUTENM aI'IKF;HOB 1 httDs://m.edsoo.ru/
pea 7f41837c
bnénuoteka LLOK
ANKeHbI: COCTaB U CTPOEHMWE, CBOMCTBA 1 https://m.edsoo.ru/
7f41837c
ATuneH n NponuieH — npocTewne bubnmoreka LIOK
npe CTaBMTan ATIKEHOB P 1 https://ni.edsoo.ru/
PeA 7£41837¢
MHcTpykTax no Thb. Bubnuoteka LLOK
MpakTnyeckaa pabota Ne 1. «MonyyeHne 1 https://rn.edsoo.ru/

TTrAMNOTTO TT TTWw TAYY
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14

15

16

17

18

19

AnkagueHbl. byTaaneH-1,3 u
meTunoytagueH-1,3. MonyyeHue
CUHTETMYECKOr0 Kayuyka 1 pe3unHsbl

ANKWHBI: cOCTaB U 0COBEHHOCTU CTPOEHNUS,
rOMONOTUYECKUA pag. AueTuneH —
NPOCTEeNLNA NpeacTaBUTENb aIKNHOB

BblUMCNEHMS MO YPaBHEHUID XMMUYECKOIA
peakuum

ApeHbl: 6eH30/1 1 TONYOoN. TOKCMUYHOCTb
apeHoB

eHeTMYecKas CBS3b YreBOA0PO0B,
NPUHAANEXALLMX K Pas3NUUHbIM Knaccam

MpUpoaHbIE NCTOYHWKM YTNEBOAOPOLOB:
MPUPOLHbIN ra3 n NONyTHblE HE(TAHbIE rasbl,
HetTb 1 NPOAYKTbI eé nepepaboTKu

MpUpoaHbIE NCTOUYHMKN YTNEBOAOPOLOB:
MPUPOLHbI a3 u NONYTHbIE HE(TAHbIE rasbl,
He(Tb N NPOAYKTbI eé nepepaboTKy

KoHTponbHas paboTta no pasgeny
«Y rneBofopoabl»

MHCTPYKTaX N0 oXpaHe Tpyaa.
MpefenbHble O4HOATOMHbIE CNMPTbI: METaHO/
n ataHon. BogopogHas cBA3b

MHOroaToMHble CIUPTbI: 3TUNEHTINKONb U
rNULepuH

®eHoN: CTPOEHMe MONEKYbl, (hU3NYECKIE U
XMUMWUYECKNe CBOWCTBA, NPUMEHEHNE

bubnuoteka LJOK
https:11T.edsoo.ru/
7f41837c

bnénuoteka LLOK
https://rn.edsoo.ru/
7f41837c
buénunoteka LIOK
https://rn.edsoo.ru/
7f41837c
buénunoteka LLOK
https://rn.edsoo.ru/
7f41837c

bnbnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
buénuoteka LLOK
https://rn.edsoo.ru/
7f41837c

bnbnnoteka LLOK
https://rn.edsoo.ru/
7f41837c

bnbnnoteka LLOK
https://rn.edsoo.ru/
7141837c

bubnunoteka LLOK
https://rn.edsoo.ru/
7f41837c
bnénuoteka LLOK
https://rn.edsoo.ru/
7141837c

bnénnoteka LOK
https://rn.edsoo.ru/
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30

Anbgerngbl: popmanbierng n avetanbierug.
ALETOH

OfHOOCHOBHbIe NpefefibHble KapboHOBbIE
KWUCNOTbI: MypaBbUHasA M YKCyCHas

NHCcTpyKTax no Th.
MpakTnyeckas paborta Ne 2 «CBoiicTBa
pacTBopa YKCYCHON KMUCNOTbI»

CTeapI/IHOBaFI n onenHoBasa KNUCNOTbl, KakK
npeactaBUTeNn BbICWLINX Kap60HOBbIX KNCNoT

Mblna Kak Con BbICLINX KapOOHOBbIX
KWUCMOT, NX MOKLLEee AeiicTBMe

CnoxHble aupbl Kak NPON3BOAHbIE
Kap6OHOBbIX KNUCMOT. TMAPONN3 CMOXHbIX

ahupos

XKupbl: rnaponns, npuMeHeHue,
6ronormnyeckas posb X1Mpos

Yrnesofbl: coCTas, Knaccupukawyms.
BaxHeliwmne npeLCcTaBUTENN: TNHOKO3A,
(hpyKTO3a, caxapo3sa

Kpaxman 1 uennonosa Kak npupoaHble
nosMmepsl

KoHTponbHas pa6oTa no pasgeny
«Kuncnopogcoaepxatie opraHmueckmne
COeaNHEeHNs»

AMWHbI; METUIAMWH N aHUNINH

»

7f41837¢
buonmnoteka LLOK
httos://m.edsoo.ru/
7t41837c
bubnuoteka LOK
httDs://m.edsoo.ru/
7f41837c
bubnmoteka LLOK
https://rn.edsoo.ru/
7f41837c
Buonmnoteka LLOK
https://rn.edsoo.ru/
7t41837c
bunénnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnuoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
buénuoteka LOK
https://rn.edsoo.ru/
7f41837c
bubnuoteka LIOK
https://rn.edsoo.ru/
7f41837c

bnbnuoteka LLOK


https://rn.edsoo.ru/
https://rn.edsoo.ru/
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https://rn.edsoo.ru/
https://rn.edsoo.ru/
https://rn.edsoo.ru/
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AMWHOKUCOTHI KaK aMm()OTepHble
31 opraHunyeckue coegnHeHuUs, Ux
6uonornyeckoe 3HayeHue. Mentugsl

benkn Kak npupogHble
BbICOKOMO/EKY/IAPHbIE COeANHEHUS

32

OCHOBHbIE MOHATUA XUMUU

33 o
BbICOKOMONEKYNAPHbIX COeIMHEHNA

OCHOBHble MeTOAbl CUHTe3a
34 BbICOKOMOEKYIAPHbLIX COELUHEHNA.
lMnacTMaccol, Kay4yyku, BOSIOKHA
OBLWEE KOJIMYECTBO YACOB MNO
MPOrPAMME

34

https://rn.edsoo.ru/
7f41837c

Bubnnoteka LLOK

https://rn.edsoo.ru/
7f41837c

bnébnuoteka LLOK
https://rn.edsoo.ru/
71'41837c
bubnuoteka LIOK
httDs://m.edsoo.ru/
7f41837c
buénunoteka LOK
https://rn.edsoo.ru/
7f41837c
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11 KNACC

Ne
n/n

Tema ypoka

MHCTPYKTaXX No oxpaHe Tpyaa.
XUMUYECKNIA 3neMeHT. ATOM. DNeKTPOHHas
KOH(Mrypawus aTomoB

Mepnoanyveckmnii 3akKoH u Meprogunyeckas
cucTeMa XMMuyeckux anementos . W.
MeH/eneeBa, UX CBA3b C COBPEMEHHOW Teopuei
CTPOEHUsA aToOMOB

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMUYECKUX 3NIEMEHTOB U UX COEAUHEHWI NO
rpynnam u nepuofam. 3HauyeHue NepuogmMyecKoro
3aK0Ha 1 CUCTeMbl XUMNYECKUX 3niemeHTOoB [.U.
MeHfeneeBa B PasBUTUN HAYKN

CTpoeHue BewecTBa. XMMmnyeckasa cBasb, eé
BUAbI; MeXaHU3Mbl 06pa3oBaHNs KOBa/IEHTHOM
cea3n. BogopopHasa cBa3b

BaneHTHOCTb. ONEeKTPOOTPULATENBIKOCTb.
CteneHb OKUCNeHns. BellecTBa MOEKYNSAPHOTO
N HEMOJIEKYNSAPHOIO CTPOEHUA

MMoHATHE O AMCrepCHbIX cucTeMax. ICTUHHbLIE U
KOJIIoMAHbIe pacTBopbl. MaccoBas fons
BeLlecTBa B pacTeope

Knaccugukaums n HoMmeHknaTypa
HeopraHM4Yecknx coeAnHeHN. MeHeTUYecKas
CBSI3b HEOPTraHMYECKMX BELLECTB, Pa3INnUHbIX
KnaccoB

Knaccuunkaymsa XMMmUYeCKUX peakuyuii B
HEeopraHNM4ecKom 1 opraHNYeckom XumMmun. 3aKoH

Bcero

KonnyectBo yacoB

KoHTponb MpakTny
Hble ecKue
paboTbl paboThbl

MNnaH

Jarta

Koppek
umn

ONEKTPOHHbIe

uMdposble
obpasoBaTtesibH

ble pecypchbl

bubnnoteka LLOK
https://rn.edsoo.nl/
7f41837c
bnonmoteka LLOK
https://rn.edsoo.ru/
7f41837c

bnonuoteka LLOK
https://rn.edsoo.ru/
7f41837c

Bunbnnoteka LLOK
https://m.edsoo.w/
7f41837c
bnbnuoteka LLOK
https://rn.edsoo.ru/
7f41837c
bubnunoteka LLOK
https://rn.edsoo.ni/
7f41837c
buénuoteka LOK
https://rn.edsoo.ru/
7t41837c

bunénuoteka LLOK
https://rn.edsoo.ru/


https://rn.edsoo.nl/
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16

17

COXPaHEeHMS MacChl BELLECTB; 3aKOH COXPaHEeHNs
M NPeBpaLLEHNS IHEPTUN NPU XUMUNYECKUX
peakLusax

CKopocTb peakuumn. ObpaTuMble peakuuu.
XUNMUMYecKoe paBHOBecUe

MHCcTpyKTax no Th.

MpakTnyeckasa pa6ota Ne 1. «BnausHue
pasIMyHbIX ()aKTOPOB Ha CKOPOCTb XMMUYECKOM
peakuum»

AnekTponnTuyeckas guccounaumsa. NMoHatue o
BOJOpoAHOM nokasaTene (pH) pactsopa. Peakuum
MOHHOro obMeHa. MMApPOIn3 OpraHNYecKmx un
HeopraHM4YecKnx BeLLecTB

OKUCANTENbHO-BOCCTAHOBUTENbHbIE pPeaKLUW.
MoHATHe 06 3N1EKTPONM3e pacniaBoB M PacTBOPOB
conem

KoHTponbHasa paboTa no pasgeny
«TeopeTnyeckne OCHOBbI XUMUN»

MeTannbl, UX nonoxeHue B Nepnognyvecko
CUCTEME XUMWNYECKUX anemeHToB . .
MeHpeneeBa n 0CO6EHHOCTM CTPOEHUS aTOMOB.
O6buime hursnyeckne cBOWCTBA METANNOB

CnnaBbl MeTaNN0B. DNEKTPOXMMUYECKNI psf
HanpsHKeHWn MeTannos

XnMnyeckne cBoMCTBa BaXXKHEMLLIUX METaNI0B
(HaTpuin, Kanuin, KanbUMin, MarHUn, antoMUHNIA) ©
NX COeANHEHNIA

MHCTPYKTaX No oxpaHe Tpyaa.
XuMuYyecKune cBoiCcTBa Xpoma, Mean n nx
COeINHEHNA

7f41837c

Bubnnoteka LLOK
https://m.edsoo.ru/
7f41837c
bnonuoteka LLOK
https ://m.edsoo.ru/
7f41837c

buénuoteka LLOK
https://ni.edsoo.ru/
7f41837c

bnénuoteka LLOK
https://m.edsoo.ru/
7f41837c
bnénmoteka LLOK
https://m.edsoo.ru/
7f41837c
bnbnnoteka LLOK
https://rn.edsoo.ru/
7r41837c

bnénuoteka LLOK
https://ni.edsoo.ru/
7f41837c
bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
buénmoteka LLOK
https://rn.edsoo.ru/
7f41837c
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23

24

25

26

27

XMUMUYECKNe CBOMCTBA LIMHKaA, Xenesa n ux
coeNHEHNI

MHcTpykTax no Th.
MpakTnyeckasa pabota Ne 2. "PelieHne

IKCNEPUMEHTa/IbHbIX 3afay Nno TemMe «MeTtannbi»"

HemeTannbl, nx nonoxeHune B Mepmnognyecko
cucteme XMMnYecknx anemeHtos . U.
MeHpeneeBa n 0CO6EHHOCTM CTPOEHMUS aTOMOB

dusnyeckme cBONCTBa HEMETaN10B. ANN0TPONUS
HemeTan/10B (Ha MpuMmepe KUCIOPOoAa, Cepsl,
thocopa u yrnepoga)

XVMUYecKne CBONCTBA ranoreHoB, cepbl U nX
cOoeNHEHN

Xunmunyeckne cBOINCTBa a30Ta, hocodpa 1 nx
COeAVHEHNN

XMMUMYecKne CBOCTBA Yrnepoaa, KpeMHUS U NX
coeMHEHNI

MprMeHeHNe BaXKHELWMX HEMETaNN0B 1 KX
COeAVHEHNN

MHcTpyKTax no Th.

MpakTnyeckas pabota Ne 3. «PewieHue
IKCNEPUMEHTa/IbHbIX 3afa4y Nno TemMe
"Hemetannbl"»

O606LleHNe N cUCTEMATM3ALNS 3HAHUIA NO TemMe
«HemeTannbl». BbluncneHna no ypaBHeHUAM
XUMUYECKNX peakLnin u TepMOXUMUYeckume
pacyéTol

buonnoteka LLOK
httDs://m.edsoo.ru/
7f41837c
buonmoteka LLOK
https://m.edsoo.ru/
7141837c
bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7t41837c
bnonuoteka LLOK
https://m .edsoo.w/
7f41837c
bubnuoteka LLOK
https://rn.edsoo.ru/
7f41837c
bubnuoteka LIOK
https://rn.edsoo.ru/
7f41837c

bubnnoteka LLOK
https://m.edsoo.ru/
71'41837c
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3l

32

33

34

KoHTposibHaa paboTa no temam «MeTtannbi» u
«HemeTannbi»

HeopraHnyeckue v opraHM4eckne KUCoTbl.
HeopraHnyeckne 1 opraHM4ecKre 0CHOBaHMA

AMpOTepHbIe HEOPraHNYecKne 1 opraHnyeckmne
coefuHeHns. MeHeTMYecKas CBs3b
HeopraHn4yecknx n opraHNYecKnx BeLLecTB
Ponb XMMumM B 06€CMeYeHN 3KONOTMYECKOM,
3HepreTUYECKOl 1 NULLEBOW 6630MacHOCTH,
pPasBUTUN MeAULMHbI

MpegcTaBneHmsa 06 06 MX HaYYHbIX MPUHLUMNAX
MPOMbILL/IEHHOTO NOMTYYEHUSA BaXHENLINX
BellecTB

UenoBeK B MUpe BeLLECTB U MaTepuasoB

XVmMua 1 300p0Bbe YenoBeKa

OBLWEE KOJIMYECTBO YACOB IO NMPOrPAMME

34

Bubnnoteka LLOK
https://m.edsoo.ru/
7f41837c
Bubnnoteka LLOK
https://rn.edsoo.ru/
7f41837c
Bubnunoteka LLOK
httDs://m.edsoco.ru/
7f41837c
bubnunoteka LLOK
https://rn.edsoo.ru/
7f41837c
bnénuoteka LLOK
httDs://m.edsoo.ru/
7f41837c
bnénuoteka LOK
https://m.edsoo.ru/
71'41837c
bnénmoteka LLOK
https://rn.edsoo.ru/
7f41837c
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KpuTepun ougHUBaHUA. XrUMus.

Kputepnm oLeHMBaHWS YHYEHNYECKNX [EACTBUI

B cooTtBeTcTBMM C TpeboBaHWAMM CTaHAapTa MO XWMUKM U Bbl6pPaHHbIX U3  (hefepanbHOro
CMMCKa YYe6HMKOB YyuuTeNlb XWMUM BO BPEMS MPOBEPKM W KOHTPOAS 3HAHWIA Mo npegmeTy
MOXET OPUEHTMPOBATLCA Ha CNeAyHoLLMe YPOBHN.

MepBblil YPOBEHb - PEMPOAYKTUBHbIA. BbIMNOMHEHVE yYalMUCA 3a[aHNin 3TOr0 YPOBHSA OMMpaeTcs
B OCHOBHOM Ha NamsiTb. [LOCTVXXEHME 3TOr0 YPOBHA NpeAnonaraeT y yqalmnxcs:

- 3HaHWe Ha3BaHWii OTAEMbHbIX XMMUYECKUX 3N1EMEHTOB, BELLECTB U pPeaKLWii;

- YMeHUe YCTHO WM NCbMEHHO OMMUCbIBAaTb XMMUYECKMe (haKTbl, MOHATUS UK ABMeHWS (peakumn);
- NOHMMaHWe PO/K, 3HAYEHNS UM NPUMEHEHNS OTAENIbHBIX XUMUYECKUX BELLECTB WU peakLWii;

- NPYMEHEHVE XUMNYECKON CUMBOIMKM - XUMUYECKMX 3HAKOB, (DOPMY/T U YpaBHEHWIA;

- 3HaHVe HEKOTOPbIX MCMOJb3YeMbIX B XMMWUW MPUOOPOB, YMeHMe cobupaTtb NPOCTelLune U3 HUX U
1CMO/Mb30BaTh NMPU BbINOHEHUM XMMUYECKOTO 3KCMEPYMEHTA.

[na  npoBepkM 3HaHWA W YMEHWIA, COOTBETCTBYHOLUMX MEPBOMY YPOBHIO, WCMOJb3YeTCA
PENPOLYKTVBHbLIA  BWA 3afaHuiA, MpeAnonaratoLmMini BOCNPOM3BELEHME YYaLLUMUCH OTAENbHbIX
3HaHWA W yMeHuil. [lpoBepka MNEPBOrO0 YPOBHS 3HAHMA NIEFKO OCYLLECTBAsSETCA opmamu
aBTOMaTU3MPOBAHHOIO yYeTa.

BTopoii ypoBeHb - NPOAYKTUBHBINA. JOCTUXKEHNE 3TOr0 YPOBHA NpeAnonaraeT y yyalimxcs:

- NOHUMaHUe (HOPMY/IMPOBOK BEXKHEMLLMX XUMUYECKUX MOHATWIA, 3aKOHOB, TEOPUIA 1 NPUMEHEHWe
NX B @HAJIOTMYHbIX CUTYaLWsX;

- YMeHVe yCTaHaB/MBaTb B3aMMOCBA3b MEX[Y COCTaBOM, CTPOEHWMEM W CBOWCTBAMU XUMUYECKUX
BELLIECTB;

- YMeHMe MPOBOAMTbL PacyeThbl M0 XMMUYECKM (hOpMy/iaM 1 ypaBHEHUAM;

- YMeHVie caMOCTOSATE/IbHO MPOBOAUTL XUMUYECKMIA 3KCMIEPUMEHT MO MHCTPYKLUMK yuebHMKA UK 1Mo
yKa3aHWIo yunTens 1 (oMKCMpoBaTb ero pesynbrarhbl.

[na npoBepkM YMeHWsi MPUMEHATb 3TV 3HaHWS B Y4eOGHOM NPaKTUKe WCMOMb3YKTCA 3afaHus,
BbIMO/IHEHME KOTOPbIX BO3MOXHO He TO/IbKO Ha OCHOBE MamsATW, HO U Ha OCHOBE OCMbIC/IEHUS.
MoaToMy Hapsgy C MCUXOMOTMYECKOW ornepauuein BOCMPOM3BEAEHUS LUMPOKO WCMOMb3YHOTCS
y3HaBaHvie U siBfieHWe nepeHoca. [N BbINOMHEHUA TakuX 3afaHuin TpebyeTcs Gonee HanpsXXeHHas
MbIC/IMTENbHAsA AeATENIbHOCTb YYaLLMXCS, YeM NpY BbINOMHEHUW 33aHWIA Ha NEPBOM YPOBHE.
TpeTuii ypoBeHb - TBOPYECKMIA. JOCTVMXKEHME 3TOr0 YPOBHS MPeAnonaraeT y yyalmxcs:

- YMEHMe MpPOrHO3MpoBaTb CBOMCTBA XMMMUYECKMX BELLECTB Ha OCHOBE 3HaHWA 06 UX cocTaBe U
CTPOEHMM 1, Ha0bOPOT, NpeAnonaraTb CTPOEHUE BELLECTB Ha

OCHOBE VX CBOMCTB;

- MOHMMaHWe (haKTOpOB, MO3BOMAIOWMX YNPaBAATb XUMUYECKMMU peakumsaMn  (CKOPOCTbHO,
Hanpas/ieHEeM, BbIXOLOM MPOAYKTa);

- YMeHMe MpPOeKTMPOBaTb, OCYLLECTBAATb XUMMWYECKWI 3KCMEPUMEHT, a Takxe (MKCMpoBaTb U
aHa/IM3MpoBaTh ero pesysnbTarbl;

- YMEHVe OpWeHTUPOBATbCA B MOTOKE XUMUYECKOA WH(OpMaLMK, OnpefeNiaTb WUCTOUHUKM
HeoO6X0AMMOM  MHopMaLMK, NosyyaTb ee, aHaIM3MpoBaTb, AenaTb BbIBOAbI Ha ee OCHOBE U
MNpeACTaB/ATb B COOTBETCTBYHOLLEN (POPME;

- YMeHWe 0CO3HaBaTb BK/aj XMMUU B (DOPMUPOBAHME LieNOCTHON eCTeCTBEHHO-HAYUYHOW KapTWHbI
Mupa.

[ns NpoBepKn 3HaHWiA, COOTBETCTBYIOLLMX TPETLEMY YPOBHIO, Y YMEHUS MPUMEHSTb MX B YHeOHOM
MpakTUKe WUCMONb3yeTCs PeqeKTUBHBIA BUL 33faHuUl, BbINOSHEHWE KOTOPbIX OMMPaeTcs Ha
PEenpOAYKTUBHbIE  3HAHWA, HO TpebyeT r/y60KOr0 OCMbIC/IEHUS, BfAfEHWs  JIOTUYECKUMM
npuemamm YMCTBEHHOIN [eATeNbHOCTU (aHanm3, CUHTe3, 0600LLeHNe, KOHKPEeTU3aLUus, cpaBHeHNe,
abcTparvpoBaHue, Knaccugukaums)

OTmeTKa "5" cTaBUTCA B CNnyYae:

1 3HaHusA, MOHWMaHMs, T[yO6WHbI YCBOEHWA OOydvaroWmMMcs Bcero 06bEMa MPOrpamMMHOro
matepuana.

2. YMeHVs BblendTb [NaBHble MO/IOXEHUA B U3YYeHHOM MaTtepuane, Ha OCHOBaHWW (DaKkToB W
npvmepoB 0600WaTb, Aenatb BbIBOAbl, YCTaHaBNMBaTb MEXMNPEAMETHbIE WM BHYTPUNpPEAMETHbIE
CBA3U, TBOPYECKW MPUMEHSET NOJTyYeHHbIE 3HAHWA B HE3HAKOMOI CUTYaLMN.



3. OTcyTCTBME OWMOOK M HELOYETOB MPWY BOCMPOU3BELEHUN U3YHEHHOrO MaTtepuana, npy YCTHbIX
OTBETax yCTpaHeHWe OTAe/IbHbIX HETOYHOCTEN C MOMOLLbIO AOMOIHUTENbHBIX BOMPOCOB YYMTENS,
CO6/I0fEeHNE KYNbTYpbl NMUCbMEHHOW W YCTHOW peuun, npaBun 0hOPMIEHUS NMUCbMEHHbIX paboT.
OTmeTka "4"

1 3HaHve BCero M3y4yeHHOro NPOrpamMmMHOro marepuana.

2. YMeHWiA BblAenaTb rnaBHble MOMOXEHNUS B WM3YYEHHOM MaTepuane, Ha OCHOBaHWM (HaKTOB K
npvmepos 00606LWatb, Aenatb BbIBOAbI, YCTaHaBNMBaTb BHYTPUMPEAMETHbIE CBA3W, MPUMEHATb
MOJyYeHHble 3HAHMA Ha MPaKTuKe.

3. HesHauuTenbHble (Herpy6ble) OWWMOGKM W HEefO4YéTbl MPU  BOCMPOW3BEAEHWMU  U3YYEHHOrO
matepuana, CoO6/ofeHNe OCHOBHbIX MPaBU  KyfbTypbl MUCbMEHHOW W YCTHOM peyn, npasun
ohopmIeHMA NUCbMEHHbIX paboT.

OTtmeTKa "3" (YpOBEHb NPeACTaB/eHMNiA, COUETAOLUMXCS C INEMEHTAMU Hay4YHbIX NOHATUN):

1 3HaHVe 1 yCBOEHMe maTepuana Ha YpoBHE MUHMMa/IbHbIX TPeOOBaHMWIA NporpaMmbl, 3aTpyLHeEHVe
Mpy  CamMOCTOATE/IbHOM  BOCMPOM3BEAEHWW,  HEOOXOAWMMOCTb  He3HauuTellbHOW  MOMOLLM
npenogasarens.

2. YMeHune paboTaTb Ha YpOBHe BOCMPOM3BELEHUA, 3aTPYAHEHVS MPY OTBETaxX Ha BUAOWM3MEHEHHbIe
BOMPOCh!.

3. Hannuve rpy6oit OWMOKKW, HECKONBbKMX HerpybbiX MNpu BOCMPOW3BELEHUM W3YHYEHHOrOo
matepuana, HesHaumTeslbHOe HecOoO/0feHNe OCHOBHBIX MPaBWi Ky/bTypbl MUCbMEHHON W YCTHOM
peyn, Npasun OPOPM/IEHNS NMNCbMEHHBIX PaboT.

OTmeTka "2'"

1 3HaHVe ¥ YCBOeHWEe MaTepuasa Ha YPOBHE HWKE MWHUMAaIbHbIX TPeb6oBaHWIA Mporpammbl,
OTZeNbHbIE NPeACTaB/eHns 06 N3yUYeHHOM MaTepuae.

2. OTcyTCTBME YMeHWIA paboTaTb Ha YpPOBHE BOCMPOM3BEAEHWS, 3aTPYAHEHWs MpY OTBETax Ha
CTaHAapTHble BOMPOCHI.

3. Hannuve HeckonbKmx rpyobbiX OLWMOOK, 6O0MbLIOTO 4mMcna HerpyobiX Npy BOCMPOU3BELEHUM
M3yYeHHOro mMaTepuana, 3HaumTelbHoe Heco6/I0feHe OCHOBHbIX MPaBus KyNbTypbl MUCbMEHHON U
YCTHOI peyn, npasui 0POPM/IEHNA NUCbMEHHBIX PaboT

KpuTtepun oueHMBaHMSA YCTHOIO OTBETA.

OTmeTKa "5" CTAaBUTCA, €CNIN YHEHUK:

1) MokasbIBaeT rny6bokKoe v NosHOe 3HaHWe W1 NOHMMaHKe Bcero 06bEMa NPOrpaMMHOro Matepuana;
MOJIHOE MOHMMaHWe CYLLHOCTW PacCcMaTpyrBaeMblX MOHATUN, ABNEHWIA 1 3aKOHOMEPHOCTEN, TEOPUIA,
B3aMMOCBSA3eN;

2) YMeeT cOCTaBWUTb MO/HbIA W NPaBW/bHbIA OTBET Ha OCHOBE M3YYEHHOro Matepuana; BblgensTb
rN1aBHbIE MOMIOXEHNS, CaMOCTOATE/NIbHO MOLTBEPXAATb OTBET KOHKPETHbIMU MpuMepamMu, haktamu;
CaMOCTOATE/IbHO W aprymMeHTMPOBaHO JenaTb aHain3, 0600LLeHMs, BbIBOAbl. YCTaHaBNMBaTb
MeXnpeaMeTHble (Ha OCHOBE paHee MPUOOPETEHHbIX 3HAHWIA) W BHYTPUNPESMETHbIE CBA3N,
TBOPYECKN NMPUMEHSATb NOMYYEHHbIE 3HAHUA B HE3HAKOMOI CUTyauuun.

MocnegoBaTenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO M 6€30LLIMOOYHO M3narath Y4ebHbl MaTepuan;
[aBaTb OTBET B JIOTMYECKOI MOCNef0BaTe/IbHOCT C MCMO/Mb30BAHNEM MPUHATON TEPMUHOMOMUK;
Jenatb COO6CTBEHHbIe BbIBOAbI; (POPMY/NIMPOBaTL TOYHOE OMpejesieHVe M UCTONIKOBaHNE OCHOBHbIX
MOHATWIA, 3aKOHOB, TEOPWI; NpW OTBETE He MOBTOPATb [AOC/IOBHO TEKCT Yy4yeOHWMKa; u3naratb
maTepuan IMTepaTypHbIM A3bIKOM; MPaBWIbHO M OOCTOATE/NIbHO OTBEYaTb Ha [OMOJIHUTENbHbIE
Bonpocbl yunTens. CaMOCTOATENIbHO W pauyvoHasIbHO  MCMOMb30BaTb  HarfisagHble  Mocoous,
CMpaBOYHble MaTepuasibl, YYeOHWK, LOMOSHUTENIbHYIO NNTEPATYPY, MEPBOMCTOYHMKN; MPUMEHATH
CUCTEMY YC/IOBHbIX 0003HAYeHWIn NpWY BeeHWUM 3anuceid, CONPOBOXAAIOLLMX OTBET; UCMONb30BaHME
L)1 foKa3aTe/IbCTBa BbIBOLOB M3 HabMOLEHUIA U OMbITOB;

3) CamocToATeNbHO, YBEPEHHO Y 6e30LMO0YHO MPUMEHSIET MOJTYYEHHbIE 3HaHWS B peLleHWn
npo6seM Ha TBOPYECKOM YPOBHE; [OMyckaeT He 60nee OAHOr0 HeLO4YéTa, KOTOPbIA JIerko
ncnpasnseT no TpebOBaHWIO Yy4uuTens; KMeeT HeoOXoAUMble HaBblKM pPaboTbl C npubopamu,
yepTeXaMKM, CXeMaMn 1 rpadrikamu, COMyTCTBYIOLLMMW OTBETY; 3anuncu, COMpOBOXAAIOLLME OTBET,
COOTBETCTBYIOT TpeboBaHUAM.

OTmeTKa "4" cTaBUTCH, €CNU YYEHUK:



1) MNoka3bIBaeT 3HaHWS BCEro M3y4eHHOro MporpaMMHOro matepuana. [Jaét nosHbIA 1 NpaBUbHbINA
OTBET Ha OCHOBE M3YYeHHbIX TEOPUIA; HE3HAYMTENbHbIE OLUMOKM N HELOUETI MPK BOCNPOM3BEAEHU
M3y4yeHHOro MaTepwana, OnpeAeneHVUs MOHATUMA [af HEMONHble, HeOOMbLUME HETOYHOCTU MpU
MCMO/Mb30BaHUM HAy4HbIX TEPMWHOB WM B BbiBOZAX W 060OLLEHMAX M3 HAGNIOAEHWUIA W OMbITOB;
maTepuan u3naraet B ONpefeNeHHON NOrMYeckoi nocnefoBaTe/lbHOCTU, NPY 3TOM [OMYCKaeT OfHY
Herpy6yto owmnbKy wim He 6onee ABYX HELOYETOB M MOXET WX WUCMPaBUTb CaMOCTOATE/IbHO Mpu
Tpe6oBaHNM WM NpU  HeBOMbLUOK MOMOLM MNpenofasarenis; B OCHOBHOM YCBOWN Y4eOHbIi
maTepua; MOATBEPXKAAET OTBET  KOHKPETHbIMM  NpUMepaMu;  MpaBUIbHO — OTBEYaeT  Ha
[ONOMHUTE/IbHbIE BOMPOCHI YUUTENS.

2) YMeeT CaMOCTOSATe/NIbHO BbIAENATb [/1aBHble MOIOXEHWS B U3YUYEHHOM MaTepuase; Ha OCHOBaHWUU
(hakTOB M nNpumMepoB 0606LaTb, AenaTb BbIBOAbl, YCTaHaBNMBaTb BHYTPUMNPEAMETHbIE CBA3M.
MpPUMEHATb NOJMTyYeHHble 3HAHUA Ha NPaKTVKe B BULOVU3IMEHEHHOW CUTYyaLMK, CO6M0AaTh OCHOBHbIE
npasuna Ky/nbTypbl YCTHOW peus U COMpPOBOXJAOLeld MUCbMEHHONW, WCMONb30BaTh Hay4Hble
TEPMUHBI;

3) He o6nagaer [OCTaTOYHbIM HaBbIKOM pPaboTbl CO CMPaBOYHOW /INTEPATYPOR, Y4HeOHUKOM,
MepBOMCTOYHMKAMKN (NPaBUIbHO OPUEHTUPYETCH, HO paboTaeT MedsieHHOo). [lonycKaeT Herpy6ble
HapyLleHWs NpaBu OPOPMIEHUS NMNCbMEHHbIX PaboT.

OTtmeTKa "3" cTaBMTCA, €C/IN YYEHWK:

1 ycBOM/T OCHOBHOE COAepXKaHue y4ebHOro Matepuana, UMeeT npobesbl B YCBOEHU MaTepuana, He
NPensTCTBYIOLLME AasIbHENLLEMY YCBOEHWIO MPOrpaMMHOro mMatepuana;

2. MaTepwan nsnaraeT HeCMCTEMaTU3MPOBaHHO, (hparMeHTapHO, He BCerja nocnefoBaTesibHo;

3. MNOKasblBaeT HeAOCTATOYHYK CHOPMUPOBAHHOCTL OTAE/bHbIX 3HAHWIA W YMEHWIA; BbIBOAbI U
06006LLeHNs apryMeHTUpYeT cnabo, fOMyCKaeT B HUX

OLLIMOKMN.

4. ponycTui OWMUBGKM M HETOYHOCTM B WUCMOMB30BAHMM HAYYHON TEPMUHONOIUK, OnpeseneHus
MOHATUIA Aan HEOCTaTOUYHO YETKWE;

5. He MCnonb30Ba/l B KayecTBe [0Ka3aTeNbCTBa BbIBOAbI M 0006LWEHNS U3 HabMIOLEHWIA, (haKTOB,
ONbITOB UAN AONYCTU OLUMOKM MPU UX U3NOXKEHWU;

6. MCNbITbIBAET 3aTPYAHEHNS B MPUMEHEHWUMN 3HAHWUIA, HEOOXOAUMbIX 418 PeLLeHns 3ajay pas/InyHbIX
TUNOB, MPU OOBACHEHMM KOHKPETHbIX SBMIEHU/A Ha OCHOBE TeOpuiA W 3aKOHOB, WM B
NOLTBEPXAEHUN KOHKPETHbLIX MPUMEPOB MPaKTUYEeCKOro NPUMEHEHWS TEOPUA;

7. OTBEYaeT HeMoiHO Ha BOMpocbl yuutens (yrnyckas W OCHOBHOE), WM BOCMPOW3BOAMT
coflepXaHve TeKcTa yyebHMKa, HO HefoCTaTOYHO MOHWMMAET OTAeNbHbIE MONOXEHMWS, UMEKoLLMe
B&)KHOe 3HaueHue B 3TOM TEKCTE;

8) 06Hapy>uBaeT HefOCTaTOYHOE MOHUMaHWE OTAE/NbHbIX MONOXEHWIA NPY  BOCMPOM3BEAEHUM
TekcTa y4yeOHMKa (3anuceld, MEPBOMCTOYHWMKOB) WM OTBEYAET HEMO/IHO Ha BOMPOChbl Y4uUTens,
JlonycKasi 0f]Hy-ABe rpyoble OLLNGKW.

OTmeTKa "2" CTaBuUTCH, ECIN YUYEHUK:

1 He yCBOMN M He packpblii OCHOBHOE COfepXaHve matepuana;

2. He 1eNaeT BbIBOAOB M 06006LLIEHWIA.

3. He 3HaeT M He MOHMMAET 3HAYMTE/IbHYHO WM OCHOBHYHO 4acTb MPOrpaMMHOro Martepuasia B
npegenax NocTaB/IeHHbIX BOMPOCOB;

4. Vnn “MeeT clabo CHoPMUPOBaHHbIE U HEMO/HbIE 3HAHWA U HE YMEET MPUMEHATb UX K PeLUeHUo
KOHKPETHbIX BOMPOCOB M 3374 Mo o6pasLy;

5) wam npu oTBeTe (Ha OAMH BOMPOC) AOMYyCKaeT 6onee ABYX rPyObIX OWMOOK, KOTOPble HE MOXET
UCMPaBUTb A&Xe NPU NMOMOLLUY YUUTeNs.

KpuTepun oLeHMBaHNS MUCbMEHHbIX paboT (MpaKTUYecKune 1 iabopaTopHble paboTbl)

1 OueHKa aKCnepuMeHTaIbHbIX YMEHUI

OueHKa CTaBUTCA Ha OCHOBaHMW HabMOfeHMA 3a y4yalMmMca M NMUCbMEHHOro oT4yeTa 3a
pa6ory.

OTmeTKa «5»:

* paboTa BbINO/IHEHA MOHOCTLIO U NPaBWU/bHO, CLeNaHbl NpasBu/ibHble HAGNIOAEHNA U BbIBODI;



* 3KCMEPUMEHT OCYLLECTB/IEH MO MaHy C YY4eTOM TeXHUKWM 6e30macHOCTU U npaBun paboTbl C
BeLLeCcTBaMU M 060pYy0BaHNEM,;

* MNPOsB/EHbl OPraHM3aLMOHHO-TPYAOBble YMeHUs (MOAAEPXXMBAKOTCA YMCTOTa paboyero mecta v
NoOpsAAOK Ha CTo/e, 3IKOHOMHO MCMO/b3YHTCA PeakTuBbI).

OTMmeTKa «4»:

» paboTa BbINO/MHEHA MPaBWIbHO, CAeNaHbl MpaBWibHble HAGMIOLEHUS W BbIBOAbI, HO MPW 3TOM
3KCMEePUMEHT NPOBeAeH He MOMHOCTbID WM AONYLLEeHbl HecyLleCTBEHHble OWMOKM B paboTe C
BeLLlecTBaMU M 060pYyL0BaHMEM

OTtmeTKa «3»:

* paboTa BbINO/IHEHA NPaBU/IbHO He MEHee YeM HarnofoBUHY WM AOMNYLLEHa CYLLEeCTBEHHas OLUNGKa
B XOA€e 3KCMepUMeHTa, B 00BACHEHWM, B ODOPMIEHMM PabOTbl, B COOMOAEHUM MPaBU/T TEXHWUKK
6esonacHocTU npu paboTe C BelecTBaMy W 060pPyAOBaHMEM, KOTOpas WCMpPaB/seTcs o
TpeboBaHMIO YUUTENS.

OTMmeTKa «2»:

* fonylueHbl e (1 06O0nee) CyLLeCTBEHHble OLWMOKM B XO4e 3KCNepuMeHTa, B OObACHEHWW, B
otopmneHmn paboTbl, B COONOAEHUM MPaBUN TEXHUKM 6e30MacHOCT Npu paboTe C BeLlecTBaMu u
060pya0BaHNEM, KOTOPbIE YYaLLMIACS He MOXET UCMPaBUTL Jaxke Mo TPebGoBaHUIO yUnUTens.

OueHKa YMeHWI peLlaTb 3KCNepUMEHTa/TbHbIE 3aa4n

OTmeTKa «5»:

* NJlaH PeLLeHns CocTaB/eH MPaBUbHO;

* MPaBWIbHO OCYLLECTB/EH MOABOP XMMUYECKMX PEaKTUBOB U 060PY0BaHMS;

* 1aHO MOJIHOe 0OBACHEHWE 1 CAenaHbl BbIBOAbI.

OTmeTKa «4»:

* M/1aH PeLLeHns COCTaB/eH NPaBUIbHO;

* MPaBUIbHO OCYLLECTBIEH NOAOOP XMMUYECKUX PEeaKTUBOM M 060pYAO0BaHMS, NP 3TOM AOMNYLLEHO
He 6onee ABYX HECYLLECTBEHHbIX OLUMOOK B 0OBSCHEHUM U BbIBOJAX.

OTmeTKa «3»:

* N/laH PeLLeHNs COCTaB/eH MPaBUbHO;

*MPaBUIbHO OCYLLECTBNEH MOABOP XMMWUYECKUX PeakTMBOB W 060pYAOBaHUA, HO AOnyLueHa
CyLLIeCTBEHHas OLLIMOKa B 0OBACHEHUM W BbIBOJAX.

OTMmeTKa «2»:

e fonyuweHbl e (M 60nee) OWKMOKM B NnaHe pelleHUs, B MOAGOpe XMMUYECKUX PeakTUBOB WU
060opy0BaHUsA, B OOBACHEHUW U BbIBOLAX.

OueHKa YMEHWI peLaTb pacyeTHbIe 3a4aum

OT1meTKa «5»:

* B JIOTMYECKOM PacCy)XXAeHUM W1 pPeLleHnn HeT OLIMOOK, 3afada peLleHa paLMoHaIbHbIM CriocoboM.
OTmeTKa «4»:

*B /IOTMYECKOM PACCY)KAEHWN W PELUEHMN HET CYLLECTBEHHbIX OWMO0K, HO 3ajaya peLleHa
HepaLVoHa/IbHbIM CMOCO60M WM AONYLLEHO He 60/1ee ABYX HECYLLECTBEHHbIX OLUNOOK.

OTmeTKa «3»:

*B /IOFMYECKOM PACCY>KAEHUW HET CYLLIECTBEHHbIX OLUMOOK, HO A0MYLLUEHA CYLECTBEHHAs OLLUMOKA B
MaTeMaTUYECKUX pacyeTax.

OTMmeTKa «2».

*MMEHTCS CYLLIECTBEHHbIE OLLUMOKM B IOFMYECKOM PACCYXXAEHWUWN U B PELLEHNN.

OueHKa NUCbMEHHbIX KOHTPOSIbHbIX paboT

KoHTposibHble paboThbl 13 NOCO6MA OLLEHVBAKOTCSA COrIACHO NPeS/IOKeHHON aBTOPOM LUKa/bl OLEHKM
nnm OTMeTKa «5»:

*OTBET MOJHbIV 1 NPaBW/IbHBIA, BO3MOXHA HECYLLeCTBEHHas OLUMGKa.

OTmMeTKa «4»:

*OTBET HEMOJIHbIVA UK AONYLLEHO He 60ee ABYX HECYLLECTBEHHbIX OLUMOOK.

OTmeTKa «3>/:



spaboTa BbINO/IHEHA HE MEHee 4YeM HamonoBMHY, AOMNYyLUeHa OAHa CyLiecTBeHHas olmnbka v npu
3TOM [Be-TPU HECYLLECTBEHHbIE.
OTmeTKa «2»:
*paboTa BbIMO/IHEHA MEHbLLE YeM HanOMOBUHY WA COAEPXKUT HECKOJIbKO CYLLECTBEHHbLIX OLUMOOK.
OTmeTKa «1»:
*paboTa He BbINOJSIHEHA.

Mpn OueHKe BbIMOMHEHUS MUCbMEHHOM KOHTPONbHOM pPaboTbl HEOOXOAUMO YUUTbLIBATH
TpeboBaHWs eAMHOro opdorpatMyeckoro pexmma.
OTMeTKa 3a UTOrOBYH) KOHTPOJ/IbHYHO paboTy KOPPEeKTUPYET MpeALlecTByHOLMe NPU BbICTaBNEHUN
OTMETKM 33 YeTBePTb, NONYrofue, rog.

OueHKa TecToBbIX paboT.

TecTbl, COCTOALME U3 MATM BOMPOCOB MOXHO MCMO/b30BaTh MOC/E M3YYeHUs KaXK4oro matepuana
(ypoka). Tect n3 10— 15 BONPOCOB MCMOMb3YeTCA ANA MepuoLMUeckoro KoHTpons. Tect nz 20—30
BOMPOCOB HEOOXOLMMO MCMOJb30BaTL /19 UTOrOBOr0 KOHTPOSS.

lMpwn oLeHMBaHMM UCNONL3YeTCs CneayoLan Likana: 418 TecTa U3 NAT! BOMpOoCOB

* HET OLLMOOK — OTMETKa «5»;

* 0flHa OLUNOKA - OTMETKA «4»;

* 1IB€ OLUNOKN — OTMETKA «3»;

* TPV OLUMOKM — OTMETKA «2».

[na Tecta n3 30 BoNpocos:

* 25—30 npaBW/bHbLIX OTBETOB — OTMETKA «5»;

* 19—24 npaBu/bHbIX OTBETOB — OTMETKA «4»;

* 13— 18 npaBu/ibHbIX OTBETOB — OTMETKA «3»;

* MeHblLEe 12 NpaBW/bHbLIX OTBETOB — OTMETKA «2».



YYEBHO-METOANYECKOE OBECINEYEHNME OBPA3OBATEJIbHOIO
MPOLUECCA

OBA3ATE/IbHbIE YYHEBHbLIE MATEPUANDbI A/1A YUYEHUNKA

* Xumusa, 10 knacc/ MabpuensH O.C., Octpoymos W.I'., Cnagkos C.A., AKUNOHepHOoe
o6uiecTBo «M3patenbcTBO «lpocBeLLeHne»

* Xumusa, 11 knacc/ Mabpuensn O.C., Octpoymos U.IN., Cnagkos C.A., AKLNOHEPHOe
obuiectBO «M3naTenbcTBO «lMpocBeLieHme»

METOOVNYECKWVE MATEPUWAJIbl ANA YUYHNTENA

EpemuH B.B. XumMus. Yrny6nénHblin yposeHb. 10 knacc: yye6.41a o6weobpa3osar.
opraHusauuin: yrny6n. yposeHs / B.B. EpemuH, H.E. Ky3bmeHko, B.W. TepeHuH. - 2-e nsg.
- M.: MpocseweHne, 2019. - 449 c.

6. EpemnH B.B. Xumuns. Yrny6néHHblit ypoBeHb. 11 Knacc: y4eb.nns o6uieobpasosart.
opraHusauuii: yrny6n. yposeHb / B.B. EpemuH, H.E. Ky3bmeHKo, B./. TepeHuH. - 2-e n3g.
- M.: MMpoceelueHne, 2019. - 480 c.

7. MysakoB C.A. Xumua. 10 knacc: y4e6.414 o6weobpasosar. opraHmsaumnin: yrnyon.
yposeHb / C.A. lNy3akos, H.B. MawHunHa, B.A. Tonkos. - 2-e u3fg. - M.: lpocseLleHue,
2020.-320 c.

8. MysakoB C.A. Xumusa. 11 knacc: y4e6.4ns obuieobpasoBaT. opraHu3auni: yrny6.n.
yposeHb / C.A. TNy3akos, H.B. MawHunHa, B.A. lNMonkos. - 2-e u3g. - M.: NpoceeLyeHue,
2020. - 320 c.

9. Ky3sbmeHKo H.E. Havana xumun: ans noctynawuwmx B By3bl / H.E. Ky3bmeHko, B.B.
EpemuH, B.A. Monko.. - 17-u3g. - M.: JlabopaTtopus 3HaHuiA, 2017. - 704 c.

UNPPOBbLIE OBEPA3SOBATEJIbHbIE PECYPCbI 1 PECYPCbI CETWU
NHTEPHET

http://school-collection.edu.ru/ - egnHas Konnekumnsa LMGPpPoBbIX 06pasoBaTeNbHbIX
pecypcos

http//www.chem.msu.su/rus/school/ - caiiT )xypHana «Xumus: MeTofuKa npenojaBaHus B
LLIKONe»

http://www.chem.msu.su/rus/school/- wKonbHble y4ebHNKM N0 XumMumn ansa 8-11 knaccos
06uie06pa3oBaTeNbHOM LWKO/bI

http://c-books.narod/ru - nuTepaTypa no xmuMuu

http://experiment.edu.ru/catalog.asp - eCTeCTBEHHOHay4Hble 3KCMEPUMEHTbI

chem.msu.su - noptan hyHAAMEHTANIbHOIO XMMUYECKOro obpasoBaHums Poccum
alhimik.ru - o6pa3oBaTefibHblil CaT N0 XUMUK


http://school-collection.edu.ru/
http://www.chem.msu.su/rus/school/
http://www.chem.msu.su/rus/school/-
http://c-books.narod/ru
http://experiment.edu.ru/catalog.asp

MpownTo M NPOHYMEPOBAHO



