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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XxuMuM Ha ypoBHE CpeAHEro 001Iero oopa3oBaHus pazpadoTaHa
Ha ocHOBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «OO6 oOpa3oBaHuU B
Poccuiickoii ®deneparuu», TpeOOBaHM K pe3ysibTaTaM OCBOCHHUS (delepaabHON
00pa3oBaTeNIbHOW MporpaMMbl  cpeaHero odmero ob6paszosanus (POIT COO),
IpeAcTaBlIeHHbIX B DefepaibHOM TOCYIapCTBEHHOM 00pa3oBaTEIbHOM CTaHIApTe
COO, c¢ yuérom Konmenuu mnpenojaBaHus y4eOHOTO IpeaMera «XUMHS» B
oOpa3oBaTenbHBIX opraHu3anusax Poccuiickoit @enepaliny, peanu3yomux OCHOBHbIC
oOpa3oBaTeNbHBIC MPOTPaMMBbI, U OCHOBHBIX TOJOXEHUH «CTpaTernu pa3BUTHS
Bocniutanus B Poccuiickoit @eneparuu Ha mepuon no 2025 romga» (Pacmopsbkenue
[IpaBurtenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOOB K pa3pabOTKE MPOrpaMMbl MO XHUMHH, K OMIPEICICHUIO
oOmielt cTpaTerny OOyYeHHS, BOCIIUTAHUS U Pa3BUTHS OOYYAIOIIMXCS CPEICTBAMH
yueOHoro mpeamera «Xumus» aig 10-11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHnentyanbHbie TookeHuss PI'OC COO o B3anMOOOYCIOBJICHHOCTH IIEJIeH,
collepKaHus, pe3yJIbTaTOB OOydeHUss U TpeOOBaHUN K YPOBHIO IOJTOTOBKH
BBIITYCKHUKOB.

XUMUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMU
o01reo0pa3oBaTebHONM  OpraHu3allui, SBJSIETCS HEOTHEMJIEMOM 4YacThlo HX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIONIUM  OTallOM  peaiu3alid  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM ypOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IEJTIOCTHON CHUCTEME XMMHUYECKOT0 00pa30BaHus. DTH IIEHHOCTH KacaroTCsl MO3HAHUS
3aKOHOB MPUPOJIbl, GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphl YEJIOBEKA, a
TaKke PKOJIOTMYeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBbIO M TIPUPOTHOM
cpene. Peanuzyercst xumuyeckoe oOpa3zoBaHuEe OOYYaIOLIMXCS HA YPOBHE CPEIHETO
oO1iero oOpa3oBaHus Cpe/iCTBaMU ydeOHOro mpeamera «XuUMUS», COAEpKaHUE U
MOCTPOEHUE KOTOPOTO OIPEACNICHbI B MPOTrpaMMe MO XUMHUHU C YU4ETOM CrelupuKu
HAayKl XUMUH, €€ 3HAUEHUs B I[IO3HAHWUU MPUPOABI M B MaTEpPUAJIbHOM >KU3HU
oOIIeCTBa, a TaKXke € Y4e€ToM OOMMX Ieleil U TPHUHIUIIOB, XapaKTEPHU3YIONIUX
COBPEMEHHOE COCTOSHHE CHCTEMBbI CpeaHero odmero oOpaszoBaHus B Poccuiickoit
Oenepanum.

XUMHST KaK JJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUTpaeT 0ocoOyi poJib B
COBPEMEHHOM IMBUIN3AIIUU, B CO3IaHUHA HOBOU 0a3bl MaTepuaibHOU KyIbTyphl. OHA
BHOCHUT CBOM BKJIaJl B (OPMUPOBAHUE PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, B
CO3JaHUE ILEJOCTHOTO MPEACTABICHHUS OO0 OKPYKAIOIIEeM MHUPE KaK O €JIMHCTBE
NpUPOAbl U YEJIOBEKa, KOTOpoe (GOpMHUPYETCs B XMMHUU Ha OCHOBE TOHHUMAHUS
BEIIIECTBEHHOI'O0 COCTAaBa OKPYXKAIOMIEIO0 MHpaA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOCHHEM BEIIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH O0JIACTSIMU MPUMEHCHHUS.

TecHO B3aUMOJICHUCTBYSI C APYTMMHM €CTECTBEHHBIMH HayKaMH, XUMHUs cTajia
HEOTHEMJIEMON YaCThI0O MHPOBOHN KYJIbTYPbI, HEOOXOIUMBIM YCIOBHEM YCIIEITHOTO
Tpylla U S>KU3HU KaXI0To wWwieHa oOmectBa. CoBpeMeHHas XWUMHsI KakK Hayka
co3ujiaTesibHasi, KaK HayKa BBICOKMX TEXHOJIOTUM HamlpaBjieHAa Ha pEIICHUE



MIO0ANBHBIX TPOOJIEM YCTOMYMBOTO PpA3BUTHS YEJIOBEUECTBA — CHIPHEBOMH,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOrHYECKON 0€30IaCHOCTH U OXPaHbI 3JJ0POBBS.

B coorBeTcTBMM C OOMMMH LEISIMH W TPUHIMIAMU CPEIHEro OoOIIero
obpaszoBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 0a30BbI YPOBEHb
U3yUYCHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO HA OOMICKYJIbTYPHYIO IMOJITOTOBKY
oOy4Jaronuxcsi, HEOOXOIMMYIO UM JIJIs1 BBIPAOOTKM MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCHENIHOTO BKJIFOUEHHUSI B )KM3Hb COLMYMA, MPOJOJIKEHUSI 00pa30BaHus B pa3IMYHBIX
001acTAX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XUMHUEH.

CocrapnsomumM  peamMera <« XUMUS»  SBISAIOTCA  0a30BbIe  KypChl —
«Oprannueckas xumus» u «OOm@as U HeopraHuyeckass XHMUS», OCHOBHBIM
KOMIIOHEHTOM COJIEpKaHHUSA KOTOPBIX SBIISIOTCA OCHOBBI 0a30BOW HAyKH: CHUCTEMa
3HaHWU 10 HEOPraHWYeCKOW XUMHUU (C BKIIOYCHHEM 3HAHHWK M3 OOIICH XUMHUH) W
OopraHndeckon xumuu. POpMHUpPOBAHHE INAHHOW CUCTEMbI 3HAHUM NPU HU3YyYECHUH
npeaMeTra 00ecneyrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOTOOOpa3Hsl BEIIECTB
Ha OCHOBE OOIIMX MOHSTUH, 3aKOHOB U TEOPUI XUMUHU.

CrtpykTypa conepxkanusi KypcoB — «QOpranudeckas xumus» u «OOmas u
HEOpraHWYeckas XUMUs» copMUpoBaHa B IMporpaMMe I0 XUMHUU Ha OCHOBE
CUCTEMHOTO TMOJXO0Ja K M3Y4YeHHI0 Y4yeOHOro wmarepuaia u 0OYCJIOBIJICHA
UCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM 3HAHHI Ha OMPEACIIEHHBIX TEOPETUUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKoOil XUMHUH BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOEHUS OPraHMYECKHX COEIMHEHHH, a TaKKe Ha YpPOBHE
CTEPECOXUMHUYECKUX U DJICKTPOHHBIX MPEJICTABICHUN O CTPOEHUU BeliecTB. CBeIeHUS
00 M3y4aembIX B Kypce BEUIECTBaxX HAIOTCSd B PA3BUTUU — OT YIJIEBOJOPOAOB IO
CJIOKHBIX OHMOJIOTUYECKH AKTUBHBIX coeAuHEHUU. B Kypce opraHmdyeckod XUMHUU
MOJTy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus
MepBOHAYANIbHBIC TIPEACTABICHUSI O XUMHUYECKOM CBSI3M, KJIaCCHU(PUKAIIMOHHBIX
MPU3HAKaX BEUIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMUYECKON
peaKkiuu.

[Toq HOBBIM yriomM 3peHuss B mpeaMere «XuMus» 0a30BOr0 ypOBHS
paccMaTpuBaeTcss W3y4YEHHBIH Ha YPOBHE OCHOBHOrO o0OIIero o0Opa3oBaHUs
TEOPETUUECKU Marepuan U (PaKTOJIOTHYECKHE CBEACHUS O BeElIecTBaX U
XUMUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOmas u HeopraHuyeckas
XUMUSD»  00y4arolmuMMCsl TPENOCTaBIsETCS BO3MOXHOCTh OCO3HATh 3HAYCHHE
NEPUOJIMYECKOTO 3aKOHA C OOUIETEOPETUYECKUX M METOJOJOTMYECKUX TMO3UIUH,
riy0oke TMOHATh HMCTOPUYECKOE HU3MEHEHUuEe (QYHKIMI 3TOro 3akoHa — OT
o0o011aromiei 10 0ObSICHSIIOMICH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUKA O BaXKHEWINMX BEIIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX M NPUMEHEHHH, a TaKX€ O XHMHYECKUX PEAKIMSIX, UX CYIIHOCTU M
3aKOHOMEPHOCTSX MpoTeKkaHus nonoHsaercs B kKypcax 10 u 11 kmaccoB anemeHTamu
COJIEpKaHUSI, UMEIOIIMMH KYJIbTYPOJIOTUYECKUA M NPUKIATHON Xapakrep. OTH
3HAHUS CIIOCOOCTBYIOT TMOHUMAHHUIO B3aWMOCBSI3M XUMUU C JPYTUMU HayKamH,
PacKpbIBAlOT €€ poJib B MO3HABATEIbHOW M MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUU H
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MPAKTUYECKUX TMPUIIOKEHUN XHUMHUH, MOMOTalOT BBIIMYCKHUKY OpPUEHTUPOBATHCA B
OOLIECTBEHHO H JIMYHOCTHO 3HAYUMBIX TNpo0iemMax, CBS3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIUBATh UHPOPMALIUIO U IPUMEHATH €€ JJIsl ONOJIHEHUS 3HAaHUH,
pPELICHNS] UHTEJUIEKTYIbHBIX UM DKCIEPUMEHTAJIBHBIX HCCIEN0BATENbCKUX 3a1a4d. B
IIEJIOM COJep)KaHUE Y4YeOHOro mpeaMeTa «XHMHSI» JaHHOTO YPOBHS H3yYCHHS
OPUEHTHUPOBAHO Ha (OPMHUPOBAHUE Yy OOYUYAIOMIUXCS MHUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusA (QuiIocoQCKUX HAeH, Takux Kak: MaTepualibHOE E€IUHCTBO
HEOPTaHWYECKOTO W OPTraHWYECKOTO MHUpPA, OO0YCIOBIECHHOCTh CBOWMCTB BEIIECTB HX
COCTaBOM U CTPOEHHEM, MMO3HABAEMOCTh MPUPOHBIX SIBICHUI MYTEM 3KCIIEPUMEHTA
W penieHus] TMPOTHUBOPEUYMH MEXKIy HOBBIMH (akTaMu © TEOPETUYECKUMH
MPEANOChUIKAMH, OCO3HAHUE POJIM XUMHHU B PEHICHUM 3KOJIOTUYECKUX MHpolieM, a
Tak)ke TPoO0IeM COEPEKECHHsI YHEPTETUUECKUX PECYpPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUA U MaTEPHUAJIOB.

B mmane pemeHus 3aqady  BOCHUTAHMS, pa3BUTHS M COLMAIM3ALUAU
OOy4Yaronuxcsi MPUHATHIE TPOrpaMMON MO XUMHUU TOAXOAbl K ONpPEIeNICHUIO
collepKaHUsI W  TIOCTPOCHUS TpeaMeTa MpeaycMaTpuBaroT  (HOPMHUpPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX NEHCTBUM, UMEIOMUX 0a30BOE 3HAUYCHHE ISl PA3IUYHBIX
BUJIOB JIEATEILHOCTH. pEIICHUs TpoOsieM, TOWCKa, aHajau3a ©u o0paboTKu
uHopMaIuy, HEOOXOAUMBIX [IJIi MPUOOPETEHUs OIbITa MPAKTUYECKOW U
UCCIIEIOBATENIbCKOM IESTEIbHOCTH, 3aHUMAIOIIECH Ba)KHOE MECTO B MIO3HAHUU XUMHUH.

B npaktuke mnpenogaBaHus XMMHUM KaK Ha YpPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TaK U Ha YPOBHE CpeAaHEro oOiiero oopa3oBaHus, MPU OMPEACICHUU
COJICPKATEIIbHOW XapaKTEPUCTUKHU IeJied H3ydYeHHUs TMpeaMeTa HalpaBlICHUEM
MEPBOCTETNICHHON 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUUYECKON HAyKW Kak OOJIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHN KyJbTyphl. C
METOJAMYECKOW TOYKHM 3PEHUS] TAKOW NOAXOA K OIPEACICHUIO LENeW H3y4YeHUs
MpeaMeETa ABJISIETCS BIOJIHE ONPABIAHHBIM.

CornacHO MaHHOM TOYKE 3pEHHS] TJABHBIMU ILEISIMHU H3YyUYECHUSl MpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsIOTCS:

e (¢opMHUpPOBAaHHE CHCTEMbl  XHMHYCCKMX 3HAaHUM  KaK  BaKHEHIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOWU
JeKaT KIIOUEBbIE TMOHATHSA, (PYHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XUMUH,
OCBOCHHUE S3bIKA HAyKH, YCBOCHHWE W TMOHUMAHHUE CYIIHOCTH JIOCTYITHBIX
00001IeHNIT MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJIEHUE C UCTOPUEH HX
pPa3BUTHS U CTAHOBJICHUS,

e (opMHUpOBaHHE U Pa3BUTHE MPEIACTABICHUM O HAYUYHBIX METOJIaX IMO3HAHUS
BEILIECTB U XMMHUYECKUX PEaKInid, HEOOXOIUMBIX IJIsI MPUOOPETEHUS] YMEHUI
OPUEHTUPOBATHCSI B MUPE BEIIECTB U XUMUUECKUX SIBJICHUN, UMEIOIINX MECTO
B IPUPOJIE, B IPAKTUYECKOMN U MMOBCEIHEBHOMU KU3HH;

e pa3BUTHE YMEHUW U CIOCOOOB ACATEIHHOCTH, CBSI3AHHBIX C HAOIIOJACHUEM U
OOBSCHEHHEM  XHMHYECKOTO  DJKCIEPUMEHTa,  COOJIOJIEHUEM  IPaBUI
0e301acHOro 0OpaIleHUs ¢ BEIECTBAMM.



Hapsiny ¢ sTuM, coaepskaTenbHasi XapaKTEpUCTHUKA IeNied U 3aJad HU3ydeHHs
npeaMeTa B MporpaMMe M0 XMMUHU YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMHU TIPUOPUTETAMU B CHUCTEME CpeaHero oOmiero ooOpazoBaHus. Ceroass B
NperoIaBaHUN XUMUHU B OOJIbIIEH CTETNEHU OTHAETCS MPEANOYTEHHE MPAKTUUECKOM
KOMIIOHEHTE COJIepKaHMsI 00ydeHUs], ODHEHTUPOBAHHON Ha MOATOTOBKY BBIITYCKHHKA
001meo0Opa3oBaTeNbHON OpraHM3aluy, BIAACIONIEr0 HEe HaObopoM 3HaHMH, a
(yHKIMOHANBFHONH TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH WM YMEHHUSMHU AKTUBHOTO
NOJy4YeHUsT 3HAHUW MW TNPUMEHEHUS HUX B PEAIbHON JKU3HH [UIsl PpEIICHHS
MPAaKTUYECKUX 3a7ad.

B cBs3M ¢ 3TUM NIpH U3YYEHHUH MpeaMeTa « XUMUs» TOMUHHUPYIOIIEee 3HaUCHHE
NpUOOPETAIOT TaKKE LETU U 3a7a4H, Kak:

amanrtanus oOyJaromMxcsi K YCIOBHSM JIMHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMUpOBaHHE  WHTEIEKTYaJIbHO  DPa3BUTOM  JUYHOCTH,  TOTOBOM K
caMO00pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX XKMU3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU U HUX
IPUMEHEHUEM,;

dopmupoBaHre y  OOYYAIONIMXCS  KJIFOYCBBIX  HABBIKOB  (KJIFOUEBBIX
KOMITCTCHIIM), MMEIOIIUX YHUBEPCAIbHOE 3HAYCHHWE JUIS pa3MYHBIX BUJIOB
NESATEIbHOCTH: pelleHus] mpoOjeM, MOuCcKa, aHanu3a U oOpaboTKu MH(pOpMaluy,
HEOOXOUMBIX /ISl IPUOOPETEHHsI ONBITA ACSITEIbHOCTH, KOTOpas 3aHUMAET BA)KHOE
MECTO B TMO3HAHWM XHWMHH, a TaKXKe JUIsI OIECHKH C TIO3HMIMHA HKOJIOTUYECKOM
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XMMHUYECKHUX MPOIIECCOB HA OPTraHU3M
YeJI0BeKa U IPUPOIHYIO CPey;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, HHTEIUICKTYalIbHBIX W TBOPYECKHX
CHOCOOHOCTEN 00yYarouuxcs: CoCOOHOCTH CAMOCTOSITENBHO NMPHOOPETaTh HOBBIE
3HAaHUA TI0 XUMHH B COOTBETCTBHH C >KW3HEHHBIMH MOTPEOHOCTSMH, HCIIOIH30BATh
COBpEeMEHHbIe MH(GOPMAIlMOHHBIE TEXHOJOTUHU JUJIsl TMOMCKAa M aHaju3a Y4eOHOM U
HAYYHO-TIOMYJISIPHON HH(POPMALIUU XUMUYECKOTO COIEPIKAHMS;

(dopMUpOBaHHE U pa3BUTHE Yy OOYYarOIIMXCS aCCOUUMATHUBHOTO M JIOTUYECKOTO
MBILUICHHS], HAaOII0AAaTEeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MNpPH IUIAHUPOBAHWHM U TMPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIMTaHHE y  OOydamomuxcsi  YOSKIEHHOCTH B T'YMaHMCTUYECKOM
HANPaBIEHHOCTH XHMHH, €€ BaXHOHW pOJM B PEIICHWH TI00aIbHBIX MPOOIeM
paIMOHAIBFHOTO TPUPOIOTOIB30BAHMS, TIOMOJHEHUS HEPreTUYECKUX PECypcoB U
COXpaHEHHUs TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpeKHOro
OTHOIIIGHUS K TPHUPOAEC M CBOEMY 3/0pPOBBIO, a TakKe NPUOOPETEHHs OIbITa
UCTIONIb30BAaHUsl TIONYyYEHHBIX 3HAHWUW M TPUHATHAS TPAMOTHBIX pEIICHWHA B
CUTYaIUsX, CBI3aHHBIX C XUMUYECKIUMHU SBJICHUSMU.

B yueOGHOM mutane cpemHero o61mero oopa3oBaHus MpeaMeT « XUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPeIMETHON 001acTu «ECTeCTBEHHO-HAYUHbIE IPEAMETHIY.



OO0miee 4rciio 4acoB, OTBEAEHHBIX Uil M3yYEHUS XMUMHUH, Ha 0a30BOM ypOBHE
cpeaHero odmiero oopasoBanus, coctarisger 68 yacos: B 10 kimacce — 34 yaca (1 vac
B Hepeno), B 11 kimacce — 34 yaca (1 yac B HeeJio).

COJEPXAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUA

Teopernueckue OCHOBbI OPraHUYECKON XUMHUH

[IpenMer opraHMYecKOl XHMHUU. €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAUYCHHUE B
MOJIyYCHHH HOBBIX BEHIECTB W MAaTE€pUANIOB. TeopHsi CTPOEHUS OPTraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHbIE MosoxkeHUss. CTPYKTypHbIE (HOPMYIIbI
OpraHuYeCcKuX BemecTB. ['omonorus, nzoMeprs. XMMHAUYECKAs CBSI3b B OPraHUYECKHUX
COEMHEHUAX — OJJUHAPHBIC U KPATHBIEC CBA3HU.

[IpencraBienre o KiaccUPUKAIIMUM OPraHUYECKUX BeliecTB. HoMmeHknaTypa
OPraHMYECKHUX COCIUHCHHMHA (CHCTeMaTHYecKas) W TPUBHAIBHBIC Ha3BaHUS
BAKHEUIIINX MPEJACTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

ODKCHEPUMEHTAIIbHBIE METOJbl HW3YyYEHUS BEHIECTB MU WX NPEBPALICHUN:
O3HAKOMJIEHHE C 00pa3laMyd OpraHUYECKUX BEIIECTB M MaTepuajaMu Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHWYECKUX BEIISCTB, HAONIOACHUE U OIKCAHHE
JIEMOHCTPALIMOHHBIX OINBITOB 10 IPEBPALICHUI0 OPraHUYECKUX BELIECTB IPU
HarpeBaHuu (IJ1aBjieHue, 0OyTJIMBaHUE ¥ TOPCHHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHME, TOMOJIOTUYECKMH psa. MeTaH U d3TaH —
MpOCTEHIIINe TPEACTABUTENIM aJKaHOB. (U3UYECKHME U XHUMHYECKHE CBOMCTBa
(peakumu 3aMelIeHWsT W TOPCHHS), HAXOXKJACHWE B NPHUPOJEC, TMOJIYYCHHE U
MIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUU PsAll. DTUJIEH U TPONUIICH —
NpOCTEHIINE TPEACTABUTENIM aJKEHOB: (U3UYECKHME M XHUMHYECKHE CBOMCTBA
(peakuu  THUAPUPOBAHHWS, TaAJOTCHUPOBAHMS, THUApPATAIlMM, OKHCICHUSA U
MOJIUMEPH3AIUH), TIOJYyYECHUE U IPUMCHCHHE.

Ankanuensl: OyrtamueH-1,3 u MetunOyramueH-1,3: cTpoeHue, BakHEHIIHE
XMMHYECKUE CBOWCTBA (peakius moiuMmepu3anuu). [lonydeHne CHHTETHYECKOrO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOCHMUSI, TOMOJIOTHYCCKUN Psil. ATIETUIICH —
MPOCTCUININNA  TPEJICTAaBUTENb  QJIKWHOB. COCTaB, CTpPOCHHE, (UBUYECKHUE W
XMMHYECKUE CBOWCTBA (peakiM¥ THIPUPOBAHUS, TaIOTCHUPOBAHMS, THApPATALIWH,
TOPCHHMS), TIOJYYCHUE B IPUMCHECHHE.

Apenbl. beHzois: cocta, cTpoeHHe, (U3NUECKHEe M XUMHUYECKHE CBONCTBa
(peakiuy TajJOreHUPOBAHUSA W HUTPOBAHMS), IMOJyYeHHE W MpuUMeHeHue. Toayoi.
cocmas, cmpoenue, uzuyeckue u xumuieckue ceoticmea (peakyuu 2ano2eHuposans



U HUMPOBAHUs), NOLYYeHue U npumeneHue. TOKCHYHOCTH apeHOB. [ eHeTmueckas
CBSI3b MEXY YIJI€BOJAOPOIaMHU, MIPUHAICKALITUMHU K PA3IMYHBIM KJIaccaM.

[IpupoaHbie HCTOYHUKH YIJIEBOJAOPOAOB. IlpupoaHblii ra3 U MOIMyTHBIC
HedTsaupie ra3el. Hedts m e€ mpoucxoxkaenue. CrnocoObl mepepaboTku He]Tu:
NCPEroHKa, KPEKHHI (TEPMHUYCCKHM, KaTaIUTUYCeCKHUi), mnuponu3. [IpoayKThl
nepepadoTKu HePTH, UX MPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIIM
yTOJIb U MIPOAYKTHI €ro MepepadoTKH.

OKCIlepUMEHTaIbHbIE METOJbl H3YYEHHUS BEIIECTB M HUX MpPEeBpalllcHUN:
O3HAKOMJICHHE C 00pa3IaMu IIacTMacc, KaydyKoB M pe3uHbl, Koyuiekinu «HepTe» u
«YToap», MOACIUPOBAHUE MOJEKYJ VYIJIEBOJAOPOAOB U TaJOreHONPOU3BOIHBIX,
MPOBEICHUE MPAKTUYECKOW PAOOThI: MOJYYEHUE ATUIICHA U U3YUYECHHUE €T0 CBOMCTB.

PacuérHble 3anaumn.

BbrumcieHuss 10  ypaBHEHHIO XHMHYECKOW peakiuu (Maccel, 00BbEMA,
KOJIMYECTBA HMCXOJHOTO BEMIECTBA WJIM MPOAYKTa PEAKIMHU IO HU3BECTHBIM MAacce,
00bEMY, KOJIMYECTBY OJTHOT'O M3 MCXOIHBIX BEIICCTB MIIM IIPOAYKTOB PEAKIIHH).

Kucsopoacoaep:kamnue opranHudecKue coelMHeHU s

[IpenenpHble OQHOATOMHBIE CIOHPTHL. MeETaHOI UM 3TAHON. CTPOCHHE,
¢u3nveckue W XUMHUYECKHE CBOWCTBA (peakiMM ¢ aKTUBHBIMH METaJUIaMH,
raJJOreHOBOJIOPOJIaMH, TOpEHHE), NpUMEHCHHE. BOJOPOAHBIC CBSI3W  MEXIY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATaHOJa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ COUPTHL. DTUICHIJIMKOJIb U TIUIEPUH: CTPOCHUE, (PU3UUECKUE
U XHMHYECKHE CBOicTBa (B3aMMOJCHCTBHE CO  INEIOYHBIMU  MeETallJlaMH,
KayeCTBEHHAsl peaklMsg Ha MHOTOATOMHBIC CHUPTHI). JIeWCTBHE Ha OpraHHU3M
yesnoBeka. [[pumeneHne raunepruHa u STUICHTITUKOJIS.

®deHo: CTpoeHUE MOJEKYJbl, (GU3UYECKMEe W XHUMHYECKHUE CBOMCTBA.
Tokcuunocth Genona. [lpumenenue gpenona.

Anpaerunbl U kemousl. GopManbIeru, aleTaabJAeru/l. CTpOeHNE, PU3NUECKHE
U XUMHYECKHE CBOWMCTBA (PEaKIMU OKUCJICHHS M BOCCTAHOBJICHHUS, KaueCTBCHHBIC
peaKiuu), MoJIydeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpejieibHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAsA U YKCYCHas
KHCJIOTBI. CTpOCHHE, (PU3UYECKHe W XUMHUYECKHe CBOWMcTBa (CBOMCTBA, OOIIUE IS
KJacca KHUCJIOT, peakiiust repuduKanmm), nojaydeHue u npumeHenne. CTeapuHoBas U
OJIEMHOBAas KHUCIOTHI KaK MPEJCTAaBUTEIN BBICHIUX KapOOHOBBIX KHCJIOT. Mblja Kak
COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JeHCTBUE.

Cnoxuble 2(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIU3 CIOXKHBIX
s¢upoB. Kupel. ['maponusz xupoB. I[Ipumenenue xupoB. buonoruueckas posb

JKUPOB.
VYrneBopl: cocTaB, Kiaccu(HKaIus yrieBoaoB (MOHO-, AH- U MOJIMCAXaPHIbI).
['moko3a — mnpocTedmuii MoOHOcaxapu. OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI,

busnueckre U XUMHUYECKHE CBOWcTBa (B3aumoseiictue ¢ ruapokcugom memu(ll),
OKHCIIEHHE aMMHAaYHBIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHUE, OpPOKEHHE
[IIIOKO3bI), HAaxXOXKIACHHE B MPHPOAE, UIPHMEHEHHE, OHOJIOrHYecKas pPOJb.
®otocuHTe3. pyKTO3a KaK U30MEP TIIHOKO3BL.



Kpaxman u nemmono3a Kak OpUpoAHble moiaumepbl. CTpoeHue Kpaxmana H
HEeJUTF0NIO3bl.  DU3MUeCKHe UM XUMHUYCCKHME CBOWCTBA Kpaxmana (THAPOJIH3,
Ka4eCTBEHHAs PEAKIUS C UOJIOM).

OKCIIEpUMEHTAJIbHBIE METOAbl H3YYEHMs] BEIIECTB M HX IPEBPALICHMIA:
MpOBe/ICHHE, HAOJIOJICHHE W OINHCAHHE JAEMOHCTPALIMOHHBIX OIBITOB. TOPEHHE
CIIUPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX CIIUPTOB (OKUCIICHHUE STaHOJA
okcugom Mmeau(ll)), MHOroaToMHBIX CHHPTOB (B3aMMOJICWCTBUC TJIHUIICPUHA C
ruapokcuaom menu(ll)), ampaernmoB (OKHCIIEHHEe aMMHAYHBIM PAacTBOPOM OKCHIA
cepeopa(l) u rtuapokcumom wmemu(ll), B3amMopeicTBHE Kpaxmajga C HOJOM),
IIPOBEICHHE NMPAKTHYECKOW PaOdOThI: CBOMCTBA pacTBOPa YKCYCHOW KUCIIOTHI.

Pacuérnsie 3anaun.

BbrumciieHuss 10  ypaBHEHHWIO XHMHYECKOM peakiuu (Maccel, 00bEMA,
KOJIMYECTBA MCXOJAHOIO BEIIECTBA WJIM NPOAYKTa PEAKIUU IO HU3BECTHBIM Macce,
00BEMY, KOJTHYECTBY OJTHOTO M3 UCXOHBIX BEIICCTB WIH POIYKTOB PEAKIIUH).

A3oTcoaepikalue opraHu4ecKue COeIMHEHHUS.

AMUHOKHUCHOTHl KaKk aM(OTepHble opraHudeckue coenuHeHus. dusnueckue u
XAMUYECKUE CBOWCTBA AaMHUHOKHCIOT (Ha mpuMepe IHIuHa). buonormyeckoe
3HAYECHHE aMUHOKHCIIOT. [lenTuapl.

benkun Kak NpUPOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuunasd,
BTOpUYHAsT M TPETUYHAs CTPYKTypa O€JKOB. XHUMHUYECKHE CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALHsl, KAYECTBEHHBIE pEAKI[MU Ha OEIIKH.

OKCIEepUMEHTAIbHBIE METOAbl M3YyYEHHsS] BELIECTB M MX MPEBPALCHUN:
HAOJIOZICHUE U ONUCAaHUE JEMOHCTPALIMOHHBIX OIBITOB. J€HATypauus OENKOB MpH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMouieKyJIsIpHbIE COeIUHEHM S

OCHOBHBIE TIOHSTHS XUMHUHU BBICOKOMOJIEKYJSIPHBIX COEJUHEHUH: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJMMEpPHU3ALMH, CPEIHSA MOJEKYJISpHAs
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIWHEHHA —
NOJINMEpU3aLUs U OJUKOHIEHCALHS.

OKCIEpUMEHTAIIBHBIE METOAbl M3YyYEHMs] BELIECTB M MX MPEBPAILECHUMN!
O3HaKOMJIEHHE C oOpa3uamMu MPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcCC,
Kay4yKOB.

MexrnpeaMeTHBIE CBA3H.

Peanu3arus MeXNnpeaMETHBIX CBsI3€H MPU N3YYSHHH OpraHudeckor xumun B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
MOHATUHM, TaK W TMOHATUMN, SIBISIOIIUXCS CUCTEMHBIMU ISl OTAENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1re ecTeCTBEHHO-HAY4YHbIE MOHSTHUA: SIBIIEHWE, HAy4YHBIM (haKT, TMIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CHHTE3, Kiaccudukanus, NEePUOJUYHOCTb, HAOIIOJEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dusnka: MaTtepus, DJHEprus, Macca, aroM, D3JEKTPOH, MOJIEKYJIa,
HHEPreTHUECKUI YPOBEHbB, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA,
¢buznyecKkre BeIUYUHBI U €AMHULIBI UX U3MEPEHHUS.



buonorusi: knerka, opraHusM, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMONOTMYECKH aKTUBHBbIC BemiecTBa (OENMKM, YIJIEBOABI, KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpambl, TOPHbIE MOPOJBI, IMOJIE3HbIE HCKONAeMble, TOILIUBO,
pecypchl.

TexHomnorus: muieBble TPOAYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHUS, MOIOIIHE
CpeACTBa, JIEKapCTBEHHBIE M KOCMETMYECKHE IIperaparbl, MaTepuasbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC
OBLIAA 1 HEOPTAHUYECKASA XUMUA

Teoperuueckre 0CHOBbI XUMUH

XUMHUYECKUH 351eMeHT. AToM. fIIpo atroMa, U30TOMbl. DIEKTPOHHAST 000JI0UKaA.
DHepreTHYecKue YpOBHHU, MOIYPOBHH. ATOMHBIE OpOWTa M, S-, P-, O- 3JICMEHTHI.
Oco0eHHOCTH paclpeefieHUus 3JICKTPOHOB MO OpOUTANIIM B aToMax >JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHAS KOHPUTYpAITUS AaTOMOB.

Ileprnonnueckuit 3akoH U llepuoanueckas cucreMa XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CBsA3p NEPHOIUYECKOTO 3akoHa U Ilepmogmyeckold CUCTEMBI
xumuueckux sneMeHtoB JI. M. MeHueneeBa ¢ COBPEMEHHOM TEOPHUEH CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XUMHUYECKHUX JJIEMEHTOB H
o0pa3yeMbIX UMH IIPOCTHIX U CJIOKHBIX BEIIECTB MO TPyIIaM U IeprojiaM. 3HaUeHHe
IIEPUOIUYECKOr0 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBSI3b. BHABI XHMHYECKON  CBSI3U
(koBasieHTHasi HEMOJIApHAs W TIOJSPHAs, WOHHAs, MeTaJulhdecKas). MexXaHW3MbI
oOpa3oBaHWs KOBAJCHTHOH XUMHYECKOH CBs3u (OOMEHHBIA M JOHOPHO-
aKIEeNTOpHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DIEKTPOOTPUIATEIHHOCTb.
Crenenb okucieHus. MIoHbI: KAaTHOHBI 1 AHUOHBI.

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOWMCTBA
BEIIECTB OT TUIA KPUCTAIUINYECKOU PEIIETKHU.

ITonsTue o0 pucnepcHeix cucTteMax. VICTUHHBIE W KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10151 BelecTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHECHUM. Homenknarypa
HEOPraHMYEeCKUX BemlecTB. ['eHeTMyeckas CBSI3b HEOPraHUYECKUX BELIECTB,
MIPUHAJIEKAIUX K PA3JIUYHBIM KJIaCCaAM.

XuMHUYecKass  peakius. Kimaccupukanuss  XMMHUECKHX  peakiuid B
HEOPraHUYECKOW U OPTaHWYECKOW XUMUHU. 3aKOH COXPAHEHHUS MAaCChl BEILIECTB, 3aKOH
COXPAHEHHUS U MPEBPALICHUS SHEPTUU NMPU XUMUUYECKUX PEAKIUSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pas3inyHbIX (akTopoB. OOpaTHMbie
peakiuu. XHUMHUYECKOEe paBHOBecue. DakToppl, BIMAIOIIAE HA COCTOSHUE
XxuMu4deckoro pasHosecus. [Ipunuun Jle [larense.



Onextponmutryeckas naucconuanus. CunbHbIC U crnadbie dekTpoiauThl. Cpena
BOJIHBIX PaCTBOPOB BELIECTB: KUCJIasl, HEUTPaJbHAs, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCINEpUMEHTAIbHBIE METOJIbl HW3yYEHHUS BEUIECTB M HX MpPEBPaIlCHUN:
neMoHcTpanus tabnun «llepuoguyeckas cucrema xuMuyeckux snemeHtoB Jl. WM.
MenpeneeBa», H3yuyeHHUE MOJENIEH KPUCTALIMYECKUX PEIIETOK, HAOMIOACHUE WU
OIMCAHKWE JIECMOHCTPAIMOHHBIX M JIAOOPATOPHBIX OMBITOB (pa3joKeHUE MEPOKCHUIA
BOJIOPOJIa B NPUCYTCTBUM KATAIU3ATOPA, ONPENEIECHUE CPEABI PACTBOPOB BEILIECTB C
MIOMOIIIFI0 YHUBEPCATLHOTO HHIUKATOPA, PEAKIIMH MOHHOTO OOMEHA), TPOBEICHUE
MPaKTHUECKON paboThl «BiusHue pa3audHbIX (AaKTOPOB Ha CKOPOCTh XUMUYECKOM
peakuum».

Pacuérnble 3anaumn.

Pacu€tel 1O  ypaBHEHMSIM  XMMHMYECKHX pEakUuid, B TOM  YHCIE
TEPMOXUMHUUYECKUE PACUEThI, PACYETHI C UCIIOIB30BAHUEM IOHATUSA «MaccoBas 10
BEILIECTBAY.

Heoprannyeckasi xumus

Hewmeramisl. [lonoxenne neMeraiuios B Ilepuoanueckon cucreMe XMMUYECKUX
aneMeHnToB J[. M. MengeneeBa U OCOOEHHOCTH cTpoeHusi aToMoB. Dusmueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHS HEMETAUIOB (Ha TMpUMEpe KUCIOpOJa, Cephl,
dochopa u yriaepona).

XVUMUYECKHUE CBOMCTBA BaKHCHMININX HEMETAUIOB (TaJloreHOB, CEphbl, a30Ta,
docdopa, yriepoaa v KpeMHHUS) U UX COSTUHEHUN (OKCHIIOB, KHCIOPOICOICPKAIIUX
KHCJIOT, BOJIOPOJIHBIX COCTUHEHUH).

[IpruMeHEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Meramnel. Ilonoxenne meramnoB B Ilepronnueckoil cucTeMe XUMHUYECKUX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS SJIEKTPOHHBIX 000J0YEK
aToMOB MeTtaiioB. OOmue ¢usnueckue cpoiicTBa MeTauioB. CrjiaBbl MeETaJIOB.
DNEKTPOXUMHUUYECKUN Pl HAMIPSYKEHUI METAJIOB.

XUMHUYECKHE CBOKMCTBA Ba)KHEHWINIUX MeTauioB (HATpWi, Kajauil, KaJbLHH,
MarHHi, aJJFOMUHHH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCIUHCHUM.

OO6mme crnocoObl MOMy4YeHUs: MeTauioB. [IpuMeHeHHe MeTauioB B OBITY U
TEXHUKE.

OKCIlepUMEHTaIbHbIE METOJbl HW3YYEHHUS BEIIECTB M HUX MpEeBpallCHUN:
U3y4yeHue KoJuleKuud «MeTamiabl M CIUIaBbl», O0pa3loB HEMETAIJIOB, PEIICHHE
HKCIIEPUMEHTANIBHBIX 3aa4, HaOJIJEHUE W ONUCAaHUE JEMOHCTPALMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMHHHS C PAacTBOPaMH
KUCJIOT U TIEJI0YCH, KaYeCTBEHHbBIC PEaKIIMU Ha KATUOHBI METAIIIOB).

Pacuérnrblie 3amaun.

Pacuétel Macchl BemiecTBa WM 00bEMA ra3oB MO H3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WU OOBEMY OJHOrO M3 YUYaCTBYIOIIMX B PEAKLUUU BEIIECTB,
pacuérel Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIUHU, €CIIH OJHO M3
BEILIECTB UMEET NPUMECH.

XuMus ¥ KU3Hb
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Ponp xuMum B oOecmedeHMH HKOJOTHYECKOHM, DSHEPreTHUYECKOW W THIIEBOU
0€30MacHOCTH, pa3BUTHUM MeAULMHBI. [loHATHME O HAyyHBIX METOAAX I1O3HAHUS
BEILECTB U XMMUYECKUX PEAKIUM.

[TpencraBiaenust 00 OOMMX HAYYHBIX NPUHLMIAX MPOMBIIUIEHHOTO MOTY4YECHHUS
BKHEHILNX BELIECCTB.

YeoBek B MHpE BEIIECTB M MaTEPUANIOB. BAXKHEWIINE CTPOUTEIIBHBIC
MaTepHualbl, KOHCTPYKIIMOHHBIE MaTEpUaJIbl, KPACKH, CTEKIIO, KEPAMHUKA, MaTEPUAJIbI
JUTSL JIEKTPOHUKH, HAHOMATEPHAJIbl, OPraHWUYECKHE U MUHEPAJIbHbIE YA00OPEHUSI.

XuMHUs M 3J0pPOBbE YEJIOBEKA: MPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MaCHOTO MCIOJIBb30BAHMS MpPEnapaToB OBITOBONW XUMHUU B
ITOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3EH MpU U3YUEHUH OOIIeH 1 HEOPTaHUYECKOM
xuMHH4 B 11 kiacce ocyliecTBisieTcs yepe3 UCIO0Ib30BaHue KaK 00X €CTECTBEHHO-
HAy4YHBIX IOHATUN, TaK W TOHSITHUH, SBISIOIIMXCA CUCTEMHBIMM JUISl OTACJIBHBIX
IIPEMETOB €CTECTBEHHO-HAYYHOTI'O LIUKIIA.

OO1Iue ecTeCTBEHHO-HAYUYHbIE IOHATHUSA: Hay4dHbIM (hakT, TUIOTE3a, 3aKOH,
TEeopus, AaHalW3, CHUHTE3, Kilaccu(ukauus, MNEePUOIUYHOCTb, HAONIOICHUE,
DKCIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, dHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, PAaJMOAKTUBHOCTb, MOJEKYJA, YHEPreTUYECKUN YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3MYECKUE BEIMYHMHBI M E€IUHHIIBI MX
WU3MEPEHUS, CKOPOCTb.

buonorusa: kineTka, opraHus3M, 3KocucTema, Ouocdepa, Makpo- H
MUKPOAJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE MOPOJIbI, MOJE3HbIE HCKOMAeMbI€, TOIUIMBO,
pecypcsl.

TexHosorus: XuUMUYecKas IPOMBIIUIEHHOCTb, METAJUIYPIUs, IIPOU3BOJCTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CEIbCKOXO35MCTBEHHOE IPOU3BOJACTBO, IUIIEBAs
IIPOMBIIIIEHHOCTb, (dapmaneBTHUECKas IIPOMBIIJIEHHOCTb, IIPOU3BOJICTBO
KOCMETHYECKUX IIPEenaparoB, IPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTE€pUAJIOB,
AJIIEKTPOHHAs IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNMA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOyYaroIUMHUCS TPOTpaMM CpelHero obiiero oOpa3oBaHus (JIMYHOCTHBIM,
METANpEeIMETHBIM W MPeAMETHbIM). HaydHo-MeTonu4eckoil OCHOBOW IS
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHS IMPOTrpamMM CPEIHETO OOIIEro
00pa30BaHUs SIBISIETCSI CACTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBHM C CHCTEMHO-ACSITEILHOCTHBIM IOJIXOJOM B CTPYKType
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUSI MpeaAMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHMsI BHIJICICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HAaHHE OOYYaIOUMMHCS POCCUUCKOM TpaxKJaHCKOWM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTUIO, CAMOCTOSITEIbHOCTU U CAMOOIIPE/IEIICHUIO;

HaJIMyMe MOTUBAIIUU K O0YUYECHUIO;

[[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKJIECHUM JIMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKHUX TPAJAUIINI 0a30BOM HAYKU XUMUMU,

TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIMXCSl PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAaMH, MPUCYIIMMHU LEIO0CTHOM
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJM4Ke NMPABOCO3HAHUS SKOJOTUUYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
1EJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOCHUS MpeaMeTra «XUMHUS» JOCTUTAlOTCS B
€UHCTBE Y4YEOHOW M BOCHHUTATEIBLHON JESITEIBHOCTH B COOTBETCTBHM C
T'YMaHHUCTHYECCKHUMHU, COIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSMU
U ujeajaMd POCCUHCKOTO Tpa)KJaHCKOTO OOIIeCTBa, MPUHSTHBIMU B OOIIECTBE
HOpMaMM U TpaBWIaMU  TOBEJEHUs,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAaHUs, CAMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
oOyyJarommxcs.

JIn4HOCTHBIE pE3yJIbTaThl OCBOCHHS MpeaMera «XUMHUS» OTPaXKaroT
c(OPMHUPOBAHHOCTh OTBITA I[TO3HABATENIbHOW W MPAKTUYECKON JESITEIbHOCTU
OOy4JaronuXxcsi Mo peaju3aiy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIE B
4acTH:

1) rpaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YUAIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH,
YBaKEHHUS K 3aKOHY U MTPABOIOPSIKY;

MPEJACTABICHUS] O COLUMAIBHBIX HOPMAaX M TMPaBWIAX MEXKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH TMPU CO3JIaHUHU
y4eOHBIX MPOEKTOB, PEUICHUM YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBIMOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH TOHHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUAOB YUEOHOU NesATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUSI:

[EHHOCTHOTO OTHOUIEHUSI K HUCTOPUYECKOMY U HAy4YHOMY HaCIEIUIO
OTE€YECTBEHHON XUMUH,

YBaXEHUS K TMPOIECCY TBOpPYECTBA B 00JIACTU TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUs XMUMHUH, OCO3HAHUSI TOrO, YTO JIOCTHKEHHUS HAyKH €CTh pe3yJbTaT
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOMOTIUBBIX  AKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOTO TPy/ia YYEHBIX U MPAKTUKOB,;

WHTEpEeCca M TO03HABATEIbHBIX MOTHUBOB B TOJYYEHUH M TOCJIEAYIOIIEM
aHanu3e WHPOPMAIUHA O TMEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM OTEUECTBEHHOU
XUMUH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO OBEICHHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIMH, CBI3aHHBIC C XUMHUUYECKUMU SBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS], OPUEHTUPYICh HA MOPaIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKH CBOMX TOBapUIIEH C
MO3UIMN HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHUE MOCHEACTBUM 3THX
MOCTYIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAHUSl LIEHHOCTEH 3J0pOBOro u 0Oe3omacHoro oOpasza KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOT'O OTHOUIEHHS K COOCTBEHHOMY (DH3MYECKOMY U
MICUXUYECKOMY 37I0POBBIO;

coOJIIoficHUs TpaBwi 0e30MacHOTO OOpallleHUs C BeIleCTBAaMU B OBITY,
MOBCEHEBHOM KU3HU U B TPYAOBOU JEATEILHOCTH;

MOHUMAHUS [EHHOCTH TPaBWJI HMHAMBUAYAJTbHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEICHHS B CUTYaIIUX, YTPOKAIOIINX 3IOPOBbIO U KU3HU JTIOCH;

OCO3HAHMS TOCJCACTBUI U HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHS
aJIKOT0JIsl, HAPKOTHKOB, KyPCHHUSI);

5) TPy10BOT0 BOCTIMTAHMUS :

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-UCCIIEIOBATEIbCKON
JESATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPUECKOW W  JPYruX BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUM MPAKTUYECKUX 3a/ad
COLIMAJIbHOW HaMpaBIeHHOCTH (B paMKaX CBOCTO KJIacca, IKOJIbI);

HWHTEpeca K MPaKTUUECKOMY M3Yy4YEHUIO mMpodeccuid pa3IudyHoro pojaa, B TOM
YuUCJIe Ha OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAaHUH 10 XUMUH,

YBKEHUS K TPYAY, JIOJISIM TpyJla U pe3yibTaTaM TPYJA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIWBHIYAJIbHOW TPAaCKTOPUU
oOpazoBanusi, Oymaymieli Mpopeccuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUHU, HHTEPECOB U
nmoTpeOHOCTEH 00IIecTBa,
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6) IKOJOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU 11€JIECO00pa3HOT0 OTHOIIEHUS K TPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3eMJIE;

NOHUMAaHUs TJIOOAJIBHOTO XapakTepa 5SKOJIOTMYECKUX MpoOieM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOJTHON U COLUAIIBHON CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIOJb30BAHUS JOCTIXKCHUM XUMHUHU IS
pELIEHHS] BOIPOCOB PAlIMOHAIBHOTO TPUPOIONIOIB30BAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUMX BpEl OKPYXKaroUen
MPUPOTHON Ccpeie, YMEHHUS MPOTHO3WPOBATh HEOJArOMPUSITHBIE JKOJOTUYECKUC
MOCJEACTBUS MPENPUHUMAEMBIX ICHUCTBUN U MPEIOTBPAILATh UX;

HAJIMYUS PA3BUTOIO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa JEATENbHOCTH 3KOJIOTUYECKOU HANpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMH B TO3HABATEIIbHOM, KOMMYHUKATUBHOM U COLHUAIBHOMN
MIPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemohoouu;

7) HEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAYKU U OOIIIECTBEHHOM MPAKTUKH,

MOHUMAaHUs ChenupuK XUMHH KaK HayKd, OCO3HaHUsA €€ poiu B
bopMHUpPOBaHUH PAIMOHATLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IE€JI0CTHOTO
MpECTaBICHUs] 00 OKPYKAIoIeM MUPE KaK O €IUHCTBE MPUPOJIBLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M pELICHUH MPOoOJIeM COXpaHEHUs
MIPUPOHOTO PABHOBECHS,;

yOEXKJIEHHOCTH B  0OCOOOM 3HAYMMOCTHM XHMHHM JJII COBPEMEHHOU
UUBUJIM3AIMK. B €€ TYMaHUCTUYECKOM HAIPaBICHHOCTH W BaXXHOM pPOJIM B
CO3JaHUU HOBOW 0a3bl MaTepUaJbHON KYJbTYpPbl, PEIICHUU TJI00AIBHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETUYECKOM, MUILIEBOU U
HKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIEYCHUH YCIIOBUN
YCHEIIHOTO TPpyJAa U OKOJOTUYECKH KOM(POPTHOM IKM3HU KaXKIOTO 4JICHA
o011ecTBa;

€CTECTBEHHO-HAyYHOW TIPaMOTHOCTH: TOHMMaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, WCIOIb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTU HCIIOIb30BaTh
MoJiydaeMbl€ 3HAHUS /Ui aHaJIn3a U OOBSICHEHUS SBJIICHUM OKPYKAIOIIETO MUpa U
MPOUCXOIAIINX B HEM U3MEHEHUN, YMEHHUS JeiaTh 000CHOBAHHBIE 3aKJIIOUCHUS Ha
OCHOBE Hay4dHbIX (PAaKTOB M HUMEIOIIUXCA JAHHBIX C I1EJIbI0 TOJy4YeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
penieHus mpooJieM B peaibHbIX )KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K TO3HAHUIO U UCCIIEI0BATEIIBCKON JIESITETbHOCTH,

TOTOBHOCTH M  CIIOCOOHOCTM K  HEMPEpPhIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHUNM TO XUMHH B
COOTBETCTBHH C KU3HECHHBIMU NMOTPEOHOCTSIMU;
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UHTEepeca K 0COOCHHOCTSIM TpyJAa B pa3inyHbIX cdepax mpodeccrnoHalIbHOMN
JesITeTTLHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHUSI YYEOHOIro MpeamMeTa «XHUMHs» Ha
YPOBHE CpeJiHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIE  JUIS dbopMHpOBaHUS ~ MHPOBO33PEHHUS  OOydYaroMIMXCA
MEKTUCIMITIMHAPHBIC (MEXKIIPEIMETHBIC) OOICHAYYHBIC TMOHSATHUS, OTPAKAIOIIUC
IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEUUPUKY METOJIOB TO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO, SHEPIHs, SBJICHHE,
MPOIIECC, CUCTEMa, HAYYHBIA (aKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIeI0BaHNE, HAOIIOICHIE, U3MEPEHUE, SKCIICPUMEHT U JAPYTHE);

YHHUBEpCAJIbHbIC y4YcOHbIC NEeHCTBUS (ITO3HABATCIIbHBIE, KOMMYHHUKATHBHEIC,

pETYJISITUBHBIE), o0ecreunBaronye (dopmHpoBaHue (yHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUN 00y4arOIuXCs;
CHOCOOHOCTB oOy4aromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAIbHBIC YUCOHBIC
JICCTBYS B IO3HABATEIILHOM U COLIUAIBHOW MPAKTHUKE.

MeranpeaMeTHble Ppe3yabTaThl OTPaKArOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEJIbHBIMHU, KOMMYHUKATHBHBIMU W  PETYJISITUBHBIMU
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJIbHbIMHU Y4eOHBbIMH NO3HABaTeJIbHBIMH
JeHCTBUSIMU .

1) 6a3oBbIe JJOrHYECKHE IeHCTBHS

CaMOCTOSITeNIbHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPoOJEMY,
BCECTOPOHHE €€ pacCcMaTpuBaTh;

ONpPENENATh LENU JESITEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUH HX
JIOCTH>KEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEIBHOCTH C TOCTABJICHHBIMH LIEISIMU,

HCIOJIb30BaTh MPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIICJIATh XapPaKTEPHbIE MPU3HAKU MOHATUA W YCTAHABIUBATH MX B3aMMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHATHS IS OOBSICHCHHS OTISIbHBIX (PaKTOB U
SIBJICHUH,

BBIOMpaTh OCHOBAHUS HM KPUTEPUHM JUIS KIacCH(PUKAIIMA BEIISCTB |
XUMUYECKUX PEAKIINM;

YCTAHABIIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4YaeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHUECKHE pacCyXacHus (MHIyKTHBHBbIC, JICAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATHL 3aKOHOMEPHOCTH W TPOTHBOPEYMS B paccMaTpHUBaEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOBI U 3aKJIFOUCHUS;

MIPUMEHATH B MPOIECCE MO3HAHUSI, UCTIOJIb3YEMbIC B XUMUU CUMBOJIMUYECKHUE
(3HaKoOBBIC) MOJIEIH, TTPEOOPA30BHIBATH MOICIbHBIC TIPEICTABICHHUS — XUMUYCCKUN
3Hak (CMMBOJI) D3JIeMEHTa, XHMHUYeckas ¢GopMmysa, YpaBHCHHE XHMHUYECKOM
peakiuu — TPU PEHIeHUH Y4YEOHBIX IMO3HABATEIBHBIX M TMPAKTHUUECKHUX 3ajad,
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NPUMEHSATh HA3BaHHBIE MOJICJIbHBIC MPEACTABICHUS JIJISl BHIABICHUS XapaKTEPHBIX
IPU3HAKOB U3y4aEMbIX BELIECTB U XUMUUECKHUX PEAKLIM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeliCTBUS:

BJa/IETh OCHOBAaMHU METOJOB HAYYHOI'O IO3HAHMS BEIECTB U XUMHUYECKUX
peakuu;

(GopMyIMpOBaTh LIETU U 33a4d UCCIIEIOBAHMS], UCIIOJIb30BATH [TOCTABIICHHBIE
U CaMOCTOATEIBHO C(OpPMYJIUPOBAHHBIE BONPOCHI B KAdyeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI ISl (DOPMHUPOBAHUS THUIOTE3BI IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYKJICHUH;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBHOIO IUIAHUPOBAHUSA U IPOBEIACHUS
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHUS HAOIIOJATh 332 XOIOM
IpoIecca, CaMOCTOATENbHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, (OpMyIUpOBATH
0000IIEHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIHTATOB UCCIEIOBAHMUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O MPOJIEIIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOH HCCIEI0BAaTENbCKOM W IPOEKTHOM
NESTENIbHOCTH, MpPOSABIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
NOMCKY METOJOB pELICHUS NPAKTUYECKUX 3a]ad, HPUMEHEHUIO pa3IU4HbIX
METO/0B ITO3HAHUS.

3) padora ¢ mHpopManmeii:

OPHEHTHPOBAaThCS B Pa3IMYHBIX HWCTOYHUKAX WH(popMmarmu (HAy4dHO-
NOMyJIsIpHAasl JIUTEeparypa XUMHUYECKOTO COIEpKaHHs, CIPABOYHBIE MOCOOUH,
pecypcbl MHTepHETa), aHATU3UPOBaTh MH(DOPMAIUIO Pa3IUYHBIX BUIOB U (OpPM
IPEICTABICHHUS, KPUTHUYECKH OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTHUBOPEUYNBOCTH;

(bOopMyIMpPOBATH 3alPOCHl U MPUMEHATH PAa3IMYHbIE METOJbI MPU MOUCKE U
orbope wuHpoOpMaMK, HEOOXOAMMOW Jii BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO TUIIA,

npuoOpeTaTh OIBIT HUCHOJB30BaHUSA HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMUHbIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpPAaTh  ONTUMalbHYIO  (OpMYy  IMpEACTABIICHUS
uHpopmarmu (cxembl, rpaduKy, THarpaMMbl, TAOJIUIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KayecTBE CpeACTBAa Mmpu padoTe ¢
XAMUYECKOW HH(pOpMANKeil: TPUMEHSTh MEXKIpeaIMeTHble ((husnveckue u
MaTeMaTU4eCKHe) 3HAKH U CUMBOJIBI, GOpMYJTbI, aO0pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IMPeoOpa3oBbIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJISIIHOCTH.

OgiaieHne YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH 1€HCTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI B XOJ€ JAUaOora u/mim
JUCKYCCHUH,  BBICKa3biBaThb  uAeH, (OpPMYJIUpOBaTh CBOUM  MPEIJIOKECHHUS
OTHOCHUTEJILHO BBIITOJIHEHUS PEIJI0KEHHOM 3a/1a4H;

BBICTYNATh C MPE3EHTAUMEN pe3yJbTaTOB IO3HABATEIBHOU JESTENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO WM COBMECTHO CO CBEPCTHUKAMH IIPU BBIIIOJIHEHUH
XMMHYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIETOBAaHUIO CBOWCTB
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U3y4aeMbIX BEILECTB, peajln3aluu yu4eOHOro MpoekTa u (HopMyIHpoBaTh BHIBOJBI
10 pe3ysibTaTaM MPOBEAEHHBIX HUCCIEJOBAHUN IMyTEM COIJIACOBAHMS IMO3UIIMKA B
X0/J1e 00CyX/IeHUsI 1 OOMEHa MHEHUSAMH.

Ogy1aieHUe YHUBEPCAJbLHBIMH PeryJISTHBHBIMH JeHCTBUSAMM

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
NEeSATEIbHOCTh, Ompeaensas e€ Lenu W 3aJayd, KOHTPOJIHMPOBATH U IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATH IMpeajiaraéMblii  alroput™m JACHCTBUU mpu
BBIIIOJIHEHUH YYEOHBIX M HCCIEAOBATENIbCKUX 3a]ad, BbIOMpaTh HaumoOoliee
3¢ (deKTUBHBIA CMOCOO WX peHIeHHs C YYETOM TMONY4YeHHs] HOBBIX 3HAHUM O
BEILECTBAX U XUMUYECKUX PEAKLIHSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATEILHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIe pe3ynbTaTbl OCBOEHUsI Kypca «OpraHudeckas XUMUS»
OTpaXxaror:

C()OPMUPOBAHHOCTh  MPEACTABIEHUH O XUMHUYECKOW  COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJM XHMHM B II03HAHUM SIBJICHUU
opuponbl, B  (OPMHPOBAHMM MBILUIEHUS M  KYJbTypbl JIMYHOCTH, €€
(GYHKIMOHAIBHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIsl peIIEHUs MPAKTUYECKUX 3a7a4
U 3KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3/I0pPOBBIO U MPUPOTHOU
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKMX  3HAaHWUH, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONIME TMOHATHA (XMMUYECKHH DIIEMEHT, aTOM, D3JICKTPOHHAsS
000JI04Ka aTOMa, MOJIEKYJIa, BaJIECHTHOCTD, 3JIEKTPOOTPULIATEIbHOCTh, XUMHYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BépHyTass U COKpaml€HHAs), MOJIb, MOJIIpPHAS
Macca, MOJISIPHBI 00BEM, YIJIEPOJHBIA CKeJeT, (PYHKIMOHAJIbHAs TPYIIIIA,
paauKai, U30Mepus, U30MEPbl, TOMOJIOTHYECKUHN PsAll, TOMOJIOTH, YTJIE€BOIOPOIbI,
KHCJIOPOJ M a30TCOACPXKAIIUE COCAUHEHUS, MOHOMEp, IOJHMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYIISIPHBIC COCIMHEHHS); TCOPHH U 3aKOHBI (TEOpUSI CTPOCHUS
oprannyeckux BeriectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MacChl BEIUICCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XHMHH; MHUPOBO33PEHUYECKHUE 3HAHU,
JeXallue B OCHOBE IOHUMAHUS MPUYMHHOCTH W CHUCTEMHOCTH XHMHYECKHUX
SBJIEHUHM, (PAKTOJOTUYECKUE CBEACHMSI O CBOICTBAaX, COCTaBe, MOJIYYEHUU H
0€30MacHOM HCIIOJIb30BAHUM BAKHEWUIIUX OPraHMYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOHN AESTENbHOCTH YEJIOBEKA,

c(OpPMHUPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEPHbIC MPU3HAKU TMOHSITHUH,
yCTaHaBJIMBATh UX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOLIUE MOHITHUS MpPU
OMKMCAHUM COCTaBa, CTPOCHMS U MPEBPALIEHUI OPraHUYECKUX COSAMHEHUM;
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c(hOpPMHUPOBAHHOCTh YMEHHI HCIIONIH30BaTh XUMHUYECKYI0 CHUMBOJIHKY IS
COCTABJICHUSI MOJICKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMyn OpraHMYEeCKMX BEIIECTB U YPaBHEHUHW XUMHUYECKUX pPEaKIUy,
U3rOTaBIMBATH MOJICIHU MOJIEKYJ] OpPraHMYEeCKUX BEIIECTB ISl WIUIIOCTPALIMHM HX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAJICKHOCTh H3YUYEHHBIX
OpraHMYEeCKHUX BEUIECTB IO HMX COCTAaBY M CTPOEHUIO K ONpeaeIEHHOMY
knaccy/rpymme coequHeHud (YIJIEBOIOPOMBI, KHUCIOPOI W  a30TCOACpIKAIINC
COCJTMHCHHS, BBICOKOMOJICKYJISIPHBIC COCAMHCHHS), JaBaTh MM Ha3BaHUS II0
cucrematrueckoir Homenknatype (IUPAC), a takke mpuBOIWTH TPUBUAIBHBIC
Ha3BaHMUS OTJACIBHBIX OPTaHWMYCCKHX BEIICCTB (ITHIICH, MPOIWJICH, alleTHIICH,
STUJICHTINKOb, TIHIEepuH, (HeHomd, (GopManbAeTu, amneTalbIerua, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIFOK034,
bpyKTO3a, KpaxMal, IeJUTF0I03a, TIIUIUH);

c(OPMHUPOBAHHOCTh YMEHUSI OMNPENCISITh BHUABl XUMHUYECKOM CBSI3UM B
OpPraHUYeCKHUX COCTUHCHUSX (OJMHAPHBIC U KPAaTHBIC);

chOpPMHUPOBAHHOCTh, YMEHHUS MPUMEHSTH TOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. BytnepoBa /st 00bsiICHEHUSI 3aBUCIMOCTH CBOMCTB
BEILIECTB OT X COCTAaBa U CTPOCHHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB,;

chOpMHUPOBAHHOCTh ~ YMEHHMI  XapakTepu30BaTb  COCTaB, CTPOCHUE,
bu3NYecKue M XMMHYECKHE CBOWCTBA THIMYHBIX MPEACTABUTEICH Pa3IAIHBIX
KJIACCOB OpPTaHMYECKHUX BeEMmeCTB (METaH, 3TaH, STWJICH, MPOIMICH, alleTHJICH,
Oyramuen-1,3, metunOyramuen-1,3, OeH30J, METaHOJ, ATaHOJ, STHUJICHTJIMKOJIb,
runepuH, GeHoN, areTalbIerua, MypaBbUHAs U YKCYCHasl KUCJIOTHI, TJIFOKO3a,
KpaxMaJl, [eJUTI0I103a, aMUHOYKCYCHAsI KHCIIOTa), HIUTFOCTPHUPOBATH T€HETHYECKYIO
CBSI3b MEKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XWMHUYECKHX PpEaKIuil ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX (pOpMyIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOYHHUKHU YTJIEBOJIOPOTHOTO
Coipbst  (HehTh, MNPHUPOIHBIA Ta3, Yroyb), CIOCOOBI HUX MepepadoTKH U
MPaKTUYECKOE TPUMEHEHUE TIPOIYKTOB NEpepadOTKH;

c(OPMHUPOBAHHOCT, YMEHHMM TPOBOJUTH BBIYMCICHUS IO XUMHUYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEINECTBA WJIM MPOAYKTa
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEICCTB MJIU TPOJYKTOB PEAKIIHH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOM 3HAHMM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCIIOJIb3yeMbIX B XUMHH TTPU M3yUYCHUH BEIIECTB U
XMMHUYECKHX sIBJICHUH (HAOII0IcHUE, U3MEPEHHE, SKCIICPUMEHT, MOJICIMPOBAHUE),
UCITOJIP30BaTh CHUCTEMHBIC XHWMHUYCCKHE 3HAHUSA JUIS TIPUHATHS PCIICHUNW B
KOHKPETHBIX JKM3HCHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
MPUMEHEHUEM,;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUJa MOJIH30BAHUS XUMUYECKOM
MOCYJIO W J1abopaTOpHBIM O0OpYIOBaHHWEM, a TakXKe MpaBuia OOpameHus ¢
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BEII[ECTBAMH B COOTBETCTBHH C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1a0OpPaTOPHBIX
XUMHYECKHUX OTBITOB;

chOpMHUPOBAHHOCTh YMEHUN IUIAHUPOBATH W BBINOJHATH XUMHYECKHM
SKCIEpUMEHT (TIPEBPALICHHS OPTAaHWYCCKUX BEIIECTB IPU HATPEBAHUH, MTOJTyUYCHHUES
STUJIEHA W U3YYEHUE €ro CBOWCTB, KAYECTBEHHbIC PpEAKIHWH OPraHUYECKUX
BEIIECTB, JICHATypaIus OCIIKOB NMPH HArpeBaHWH, IIBETHHIC PEAKIUU OCJIKOB) B
COOTBETCTBUM C TMpPaBWJIAaMM TEXHUKH OE€30MAaCHOCTH TMpHU OOpalllEeHUUu C
BCIIECTBAMH H JTAOOPATOPHBIM OOOPYIOBAaHWEM, WPEICTABIATH PE3YyIbTAThI
XUMUYECKOTO JKCIEprUMeHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYOIIMX
peaknuii 1 GopMyIUPOBATH BEIBOABI HA OCHOBE dTUX PE3YJIbTaTOB,;

cOPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHYCCKYIO
UHPOpPMAIIMIO, TOJy4aeMyl0 M3 pa3HBIX MCTOYHHKOB (CpelcTBa MAacCCOBOM
uHpopManuu, IHTepHET U JPYTHX);

chOpPMHUPOBAHHOCT, ~ YMEHHH  CcOONIONATh  MpaBWa  DKOJOTHYECKHU
1[EJI€CO00Pa3HOT0 TMOBENCHUSI B OBITY M TPYAOBOM JESITEIBHOCTH B IIENSAX
COXPAaHEHHMSI CBOETO 3J0POBbsI M OKPYKAlOLIEH IPUPOJHOU Cpeabl, OCO3HABATH
ONACHOCTh BO3JCHCTBUS Ha >KUBBIE OPraHU3Mbl OIPEIEIIEHHBIX OPraHUYECKUX
BEIECTB, MOHMMas cMbica mokazatens [IJIK, mosicHsaTs Ha mpuMmepax crocoObl
YMEHBIICHUS WU NPENOTBPALLCHUS WX BPEAHOIO BO3JACHCTBUS Ha OpPraHU3M
YEJI0BEKa,;

JUIs. O0Y4YaroUIUXCs ¢ OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBSI: YMEHHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHMS BEUIECTB U
XMMHWYECKUX SIBJICHUN;

JUISL CJENBbIX W CHa0OBHASAIIMX OOY4YaroIIUXCsi: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHut JI. bpaiinsg ais 3anucu XuMHYECKUX

bopmyi.
11 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHHUSI Kypca «OOImas W HeopraHuyeckas
XAMUS» OTPAXKAIOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUN. O XHUMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHpPA, pPOJH XHMHUH B TIO3HAHUW SIBJICHUU
npuponapl, B (GOPMUPOBAHUM MBINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(G YHKITMOHATIBLHON TPAaMOTHOCTH, HEOOXOIMMOM JIJIS PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO W MPUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHUYECKHX  3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNUe MOHATHSA (XMMHUYCCKUN 3JIEMEHT, aTroMm, m3oTtom, S-, p-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHULATEIIBHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKasi CBS3b
(koBasieHTHas!, HOHHAs, METAJUTMYECKas, BOAOPO/IHAS), KpPUCTAUINYCCKAs PEIIETKA,
TUIIBl  XUMHYECKHUX  pPEaKIUi, PacTBOpP, JJIEKTPOIUTHI, HEDIJICKTPOJHTHI,
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AJEKTPOJINTUYECKAST JUCCOLUMALMS, OKHUCIUTEIb, BOCCTAHOBUTENB, CKOPOCTh
XUMUYECKOW pEeaKIMi, XUMHUYECKOS PaBHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW AUCCOUMAlNM, nepuoanueckud 3akoH [. M. Menpgeneesa,
3aKOH COXPaHEHHUsI MacChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS YHEPTUH
IpU XUMHUYECKUX PEAKIMAX), 3aKOHOMEPHOCTH, CUMBOJHMYCCKUN SI3BIK XHUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEKAIIME B OCHOBE INMOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMUYECKHX SIBJICHUH, (PAKTOJIOTHYECKHUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30IMaCHOM MCIOJb30BAaHIHN BOKHEUIIINX HEOPTaHUIECKHUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIbHOCTH YEJIOBEKA,;

c(hOPMHUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC MPHU3HAKH TOHSITHUH,
YCTAHABIIMBATh X B3aUMOCBS3b, MCMOJIb30BaTh COOTBETCTBYIOIIWE MOHSATHS MPHU
ONMCAHUY HEOPTaHMYECKUX BEILIECTB U UX MPEBPALICHUM;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIh30BaTh XHUMHYECKYI0 CHMBOJIMKY IS
cocTaBiieHHs (OpPMyJ BEIIECTB M  ypaBHEHUH XUMHUYECKHUX  PEaKIui,
cucremaTrueckyro HomeHkIatypy (IUPAC) u TpuBHaiibHbIe Ha3BaHUS OT/ICIbHBIX
HEOpPraHUYeCKUX BemiecTB (yrapHblii ras, YIJCKHCIBIH ra3, aMMHUakK, raméHas
U3BECTh, HEraméHast U3BECTh, MUThEBAs CO/IA, TUPUT U JAPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUMN OINPEENISITh BaJICHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOIO COCTAaBa, BUJ XUMHUYECKOU
cBsi3u (KOBaJICHTHAsl, MOHHAs, METAJNTMYECKasi, BOJOPOIHAS) B COCAUHEHHSIX, THII
KPUCTATMYECKON PEMETKH KOHKPETHOTO BelecTBa (aromMHas, MOJICKYJISpHasi,
WOHHAsl, METAJTMYECKas ), XapaKTep CPebl B BOJHBIX PacTBOPAaX HEOPraHUYCCKUX
COCIMHEHHUH,

c(hOpMHUPOBAHHOCTh YMEHUU YCTaHaBJIUBATh MPUHAJIEKHOCTD
HCOPraHMYECKHUX BEIIECTB IO HMX COCTaBYy K OMNpeAeléHHOMY Kiaccy/rpyrie
COeTUHCHUI (MPOCThIC BEIIECTBA — META/LUIBI U HEMETAJLIbI, OKCHUIbI, OCHOBAHHS,
KHCJIOTHI, aM(OTEpHBIC TUAPOKCHIbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHU PaCKPBHIBATh CMBICI MEPUOINIECKOTO 3aKoHa /J.
W. MenneneeBa u 1eMOHCTPUPOBATH €T0 CUCTEMATU3UPYIONIYIO0, OOBICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITUH;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHWYECKHX »dJieMeHTOB 1-4 mepuomo Ilepuogmdeckoil cucTeMbl
xuMmuueckux saemenToB JI. M. MenngeneeBa, HCIONB3ys MOHATHS «S-, P-, -
AJIEKTPOHHBIE opOuTanm», «IHEPreTUYECKUE YPOBHU, OOBSICHATH
3aKOHOMEPHOCTHA MU3MEHEHUS CBOMCTB XMMHUUYECKHX JJIEMEHTOB U UX COCIUHECHUI
10 IepuoaaM | rpymmnaM llepuoguueckon CUCTEMbl XUMUYECKUX 31eMeHTOB J1. U.
Menpeneesna,

c(OPMHUPOBAHHOCTh ~YMEHHH  XapakTepu3oBaTh  (OMHCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  PA3JIUYHBIX  KJIACCOB,
MMOATBEPKAATh CYIIECTBOBAHHE T€HETUYECKOM CBA3U MEXKIYy HEOPraHUYECKUMU
BEIIECTBAMH C [IOMOUIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKUE DPEAKIIUU TIO0
pa3InYHBIM TMpHU3HaKaM (YUCIIy W COCTaBy PEAardpyrOIIHUX BEIIECTB, TEIUIOBOMY
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abdexTy peaknnuu, U3MEHEHHIO CTETICHEW OKHCJICHUS DJIEMEHTOB, O00OpaTHMOCTU
PCaKIiK, yIacTHIO KaTaIu3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHMM COCTaBJISITh YPAaBHEHMSI PEAKIMA pa3IudHBIX
THUIIOB, MOJHBIE U COKPALIEHHBIE YPaBHEHUS PEaKIMil HOHHOTO 0OMEHA, YUUThIBAS
YCJIOBUSI, TIPU KOTOPBIX 3TU PEAKLUU UIYT 10 KOHIIA,

chOPMHUPOBAHHOCT, YMEHUW MPOBOJUTH PEAKIUH, MOATBEPKIAIOUIUE
KAueCTBEHHBIA COCTaB pa3UYHBIX HEOPraHWYECKUX BEILIECTB, pPACMO3HABATh
OTBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKHX
BEILECTB,;

c(OPMUPOBAHHOCTh ~YMEHHM  PACKpBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKLMI MOCPEICTBOM COCTABJIEHUS 3JEKTPOHHOrO OajlaHca
ITUX PEAKLINH;

c(OpPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peakuuu OT pa3audHbIX (DAaKTOPOB; XapaKTep CMEIICHNU XUMHUUECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aeicTBus (npunimi Jle [llarense);

C()OPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUUYECKHUE IPOLECCHI,
JeKalue B OCHOBE IMPOMBIIIJICHHOTO IMOJIyY€HUs CEPHOM KHCIOTHI, aMMMaKa, a
Takke C(HOPMUPOBAHHOCTh NPEACTaBICHUNA 00 OOIIMX HAay4YHBIX HPUHLHUIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUUYECKOTO IIPOU3BOICTBA;

C()OPMUPOBAHHOCTb YMEHUH MPOBOJUTH BBIUKCICHUS C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BELIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUW ra3oB
IIPU XMMHUYECKUX PEaKIUAX, MacChl BEIIECTBA WIH 00BbEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOIO U3 YYACTBYIOUIMX B PEeakUUU
BEILECTB, TEIJIOBOro 3¢ (}eKTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEILECTB, IPEBPAILICHUS U COXPAHEHUSI SHEPT U,

c(hOpMUPOBAHHOCTh YMEHHI COOJI0/IaTh MpaBUia MOJIb30BaHUS XUMUYECKOM
MOCYJIO W J1abopaTOpHBIM O0OpYJIOBaHHWEM, a TakXKe MpaBuia OOpaiieHus ¢
BELIECTBAMH B COOTBETCTBMM C MHCTPYKLUHUSMHU IO BBIIOJHEHUIO J1a00OPaTOPHBIX
XMUMHUYECKUX OIBITOB,;

C(OPMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIIOJHATH XUMHUYECKHUN
IKCTIEpUMEHT (pa3joKeHUe MEPOKCHIA BOAOPOJA B MPHCYTCTBUHM KaTAIN3aTOPA,
ONpPENENIEHUE CpEedbl pPacTBOPOB BEUIECTB C IOMOIIBI YHHUBEPCAIBHOTO
WHAMKATOpa, BIMSHHUE PA3IUYHbIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKON peaKIuH,
peaklMi MOHHOTO OOMEHA, KauyeCTBEHHbIE peakuuu Ha cyib(ar-, KapOoHaT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3aJay 10
temMam «MeTauib» U «HemeTauib») B COOTBETCTBUHM C TpPaBUJIAMH TEXHHKH
0e30MacHOCTH MU OOpaIlleHUH ¢ BEUIECTBAMU U JIa0OPATOPHBIM 000PYI0BAHUEM,
NPEACTABISTh PE3YJNbTaThl XHMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amnucu
YpPaBHEHUN COOTBETCTBYIOIIMX peaKIUil U (HOpPMYyIUpOBaTh BBIBOJBI Ha OCHOBE
3THX PE3yJIbTaTOB,;

C(OPMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAJIU3UPOBATH XHMHUYECKYIO
UHpOpMAIMIO, TOJy4aeMyK) U3 Pa3HbIX HCTOYHUKOB (CpelcTBa MaccOBOM
KOMMYHHKaIuK, IHTEpHET U Ipyrux);
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chOPMHUPOBAHHOCTh ~ YMEHHH  COONIOMATh  TMpaBWia  DKOJOTHYECKH
1eIecoo0pa3Horo MOBEACHUS B OBITY W TPYIOBOW NEATEIHHOCTH B IEJAX
COXPaHEHHUs CBOETO 37I0POBBS M OKPYXKAIOIIEH MPHUPOTHON cpeipl, 0OCO3HABATH
OIMaCHOCTh BO3CHCTBHS HA )KMBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, TOHUMAS
cmbicn mokasarens IIJIK, moscHATH Ha mpuMepax CHocoObl YMEHBIICHHS |
IPEIOTBPAIICHUS HX BPEIHOTO BO3ACHCTBHS Ha OPTaHN3M YeJIOBEKa,

JUIsT 00YYaroNIuXcs ¢ OrPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0OPOBBS. YMECHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYITHBIX METOJaX IO3HAHUS BEIIECTB W
XUMUYECKUX SIBJICHUMH;

JUISL CHEMBIX W CHA0OBHASIIAX OOYYaIOIMIUXCS: YMEHHE HCIIOIh30BaTh
penbeHO-TOUCHHYIO0 CUCTeMy oOo3HaueHuid JI. bpains mis 3anmucu XUMHUYEeCKUX

bopmy.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Pa3nes 5. BoicokoMoJieKyJIsIpHbIE COeNHEHUSI

KosmmyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ — pasi Beero Kontpoabubie  IIpakTHueckue f:gp(gf oBAaT e.1)11>m>1 e
padoThI padoTsbI pecype
Pazgen 1. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XMMHH
[Ipenmet oprannueckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSTUHEHUI A. 3
M. bytneposa
Hroro mo pazueny 3
Paznen 2. YrieBonopoabl
2.1 [IpenenbHbIE YIIEBOIOPOABI — AJKAHBI 2
29 HenpenenpHble yrieBoOpOAbI: alKEeHBI, 5 1
QJIKaTUCHBI, aJIKUHBI
2.3 ApomaTH4eCKue yTiIeBOIOPOIbI 2
24 [TpupogHBIE HICTOYHHUKH YTIEBOAOPOIOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pazgen 3. Kuciopoacoaepaxamme opranm4ecKue coeiMHeHHs
3.1 Cruptsl. @eHon 3
32 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1
CroxHble 3¢upbl
3.3 VYrneBojibl 3 2
Hroro no pazgeny 13
Paznen 4. A3oTconepikaniue OpraHnyeckue coeIuHeHus
4.1 AMuHBI. AMMHOKHUCIOTHI. benku 3
HWroro no pazneny 3
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5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Utoro no pazneny 2
OBILEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 2
11 KUIIACC
KosnyecTBO yacon JIeKTPOHHbBbIE
Ne /0 I:;:rhszl:f;:::me PAILCIOB M TEM Beero Konrtpoabubie IIpakTHueckue E)Ig;)g)f OOBB:TIELBHH e
padoThI padoThI pecypebi
Pazjnen 1. TeopeTnueckue 0OCHOBBI XUMUH
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XUMUYECKUX 3
anemenToB . 1. Menaeneera
19 Crpoenue BemiectBa. MHOroobpasue 4
BEILIECTB
1.3 XUMUYECKUE peaKluu 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertannsl 6 1
2.2 Hewmeramibl 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTaHUUYECKUX 5
BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 ‘ XWUMHS U KHU3HD 4
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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HOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
N KosnunuyectBo yacos
/' Tema ypoka Kourtpoabusie IIpakTHueckue
n/n Bcero
padoThI padoThI
1 [Ipenmer opranndeckon xumuu, e€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE
Teopus cTpoeHHs OpraHUYEeCKUX
2 coenuHeHuil A. M. bytnepoBa, €€ 0CHOBHbIE 1
MOJIOXKEHHUS
[IpencraBienue o KnaccuPpuKauu
3 opraHuueckux Bemiects. Homenknarypa 1
(cucremaruyeckasi) ¥ TPUBHAIBHBIC
Ha3BaHUS OPraHUYECKUX BEIIECTB
4 AJIKaHBbI: cocranH CTpPOEHUE, 1
TOMOJIOTHUECKHUH Psifl
5 Mertan u 3TaH — npocTenme 1
IIPEJICTaBUTENIN AJTKAHOB
6 AJIKEHBI. COCTaB M CTPOEHUE, CBOWCTBA 1
7 OTHIIEH U IPONUJIEH — MIPOCTENIINE 1
MPEJICTAaBUTENN AJTKEHOB
8 [IpakTuueckas pa6ora Ne 1. «[lomyuenue 1 1
JTWICHA U U3YYEHUE €T0 CBOMCTB»
Anxanuensl. byranuen-1,3 u
9 MeTmioyTaauen-1,3. [Tomyuenue 1
CUHTETHUYECKOTO KayuyKa ¥ pE3HHbI
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS,
10 TOMOJIOTUYECKUH psijl. ALETUIIEH — 1
MPOCTEUIINNA MPEICTABUTEIb ATTKHHOB
11 Brruncnenus no ypaBHEHUIO XUMHUYECKOM 1
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pC€aKnuu

Apenbl: 6eH3011 U TOIyol. TOKCHYHOCTD

12
apeHoB

13 I'enernueckas CBsI3b YIJIEBOIOPOJIOB,
MPUHAJJISKAIINX K Pa3IUYHbIM KJlaccaM
[TpupoaHbIE HICTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBII ra3 U MOMyTHbIE He(TIHBIE Ta3bI,
He(Th ¥ MPOAYKTHI €€ epepadoTKu
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

15 NPUPOIHBII ra3 U MOMyTHBIE He(TIHBIE Ta3bI,
He(Th U MPOAYKTHI €€ nepepaboTKu

16 KontponbHas padota no pasaeny
«YTIIeBOAOPOIBI»

17 [IpenenbHBIE OTHOATOMHBIC CITUPTHI:
METaHOJI ¥ 3TaHo1. BomopoHas cBsi3b

18 MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb 1
[JIALEPUH

19 ®eHour: CTPOCHHE MOJIEKYIB, ¢busnyeckue u
XUMHYECKHE CBOMCTBA, IPIMEHEHHE

20 Anpneruapl: popmMaabaeTUl U aleTaabIeTH/I.
AneToH

21 OHOOCHOBHEIE MTpEIeNIbHBIC KapOOHOBBIE
KHUCJIOTHI: MypaBbUHAs M YKCYCHAsI

29 [TpakTnueckas pa6v0Ta Ne 2. «CpoiicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

23 CreapnHOBas U OJICMHOBASI KHCIIOTHI, KaK
NPEICTaBUTENIN BBICIIMX KAPOOHOBBIX KUCIOT

24 Mpina kKak conu BBICIIHX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JIeHCTBHE

o5 CrnoxHbie (pUpHI KaK MPOU3BOTHBIC

I(ap6OHOBBIX Kuciaot. I' HUIPOJIN3 CIIOKHBIX
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3¢hupoB

26

27

28

JXupsl: TuApONIN3, MPUMEHEHNE,
Ouos0ruuecKas poJib KUpPOB

YrieBoapl: cocTaB, KiIacCHPUKAIUS.
Baxuerive npencTaBuTeNu: rioKo3a,
¢bpykTO3a, caxaposa

Kpaxman u nemntono3a kak npupoHbIe
MTOJIUMEPHI

29

30

KonTponpsHas paboTa no paszaeny
«Kucnopoacoaepxammue OpraHn4eCcKue
coenuHeHus» Beepoccuiickas mpoBepouHas
pabora

OO1mas XxapakTepUCTUKA a30TCOICPIKAIINX
opranuyeckux coeaunenuii / Beepoccuiickast
npoBepoyHas padoTa

31

AMWHBI, METHJIAMHWH M aHUJINH

32

AMMHOKHUCIIOTHI KaK aM(pOTEpHBIC
OPTraHUYECKHE COCTUHEHHUS, X
ouosoruueckoe 3Hauenue. [lentuasl. benkun
KakK MPUPOJHBIE BEICOKOMOJIEKYJISIPHBIE
COCJIMHEHMUS

33

34

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

OcCHOBHEBIC METOJbI CHUHTEC3a

BBICOKOMOJIEKYJISIPHBIX COETMHEHUM.
[ImacTMaccsl, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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11 KIIACC

Ne
n/n

Tema ypoka

XUMHUYECKUH IEeMEHT. ATOM. DIEKTPOHHAs
KOH(UTYypalus aTOMOB

KoanuecTBOo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoTsbI

[Tepuoanueckuii 3akoH u [leprnoanueckas
crucTeMa XUMUYECKux anemeHToB /[I. H.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUS AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COEAMHEHUH MO
rpynmnam U nepuojam. 3HaueHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumuueckux asemenToB /.M. MeHnieneeBa B
pPa3BUTHHU HAYKU

CrpoeHue BelecTBa. XUMUYECKas CBA3b, €€
BUJIbI, MEXaHU3MbI 00pa30BaHMs KOBAJIEHTHOMN
cBs3u. Bonopoanas cBsA3b

BanenTHOCTh. DJI€KTPOOTPULIATENBHOCTD.
Crenens okucnenus. BemecTtsa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHHUS

[TonsiTue 0 nucnepcHbIX cucreMax. MicTunHbie
Y KOJUIOWJIHBIE pacTBOPBL. MaccoBast 1oJis
BEILIECTBA B PACTBOPE

Knaccudukanus u HOMEHKIAaTypa
HEOPraHWYEeCKUX coeAnHeHui. [ eneTnueckas
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3JIMYHbBIX
KJIaCCOB

Knaccudukanus XuMHYECKUX peaklui B
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HeOpFaHH‘ICCKOﬁ n OpFaHquCKOﬁ XHUMHU.
3akoH COXpaHCHMA MACCHI BECIICCTB, 3aKOH
COXpaHCHUA U IPCBPALICHUA SOHCPIUU IIpH
XUMHUYCCKUX PCAKIUAX

CkopocTts peakiun. OOpaTuMble peaknu.
XUMHUYECKOE PaBHOBECHE

10

[TpaxTrueckas padora Ne 1. «Biusaue
pasITUYHBIX (PAKTOPOB HA CKOPOCTH
XUMHYECKON peakium»

11

12

13

14

15

DJIeKTpoIMTHYECKas Aucconuanus. [lonarue o
BOIopoiHOM Tokazarese (PH) pactopa.
Peaknuu nonnoro oomena. ['maponus
OPraHUYECKUX U HEOPTaHWYECKUX BEIIECTB

OKHUCIUTENTbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH.
[TonsiTre 06 AMEKTPOIIHU3E PACIIIABOB U
pacTBOPOB COJIEH

KonrponsHas pabota no pazueiy
«TeopeTnyeckre OCHOBBI XUMUH»

Mertautbl, ux nosnoxenue B [lepuoanyueckoit
CUCTeMe XUMHUYeCKHX dnemeHToB [I. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. O01ue Gpu3ndeckue cBOWCTBa
METaJIJIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PsIT
HaIPsHKEHUN METaJUIOB

16

XUMHUYECKHE CBOMCTBA Ba)KHEHUIIINX METAIJIOB
(maTpuii, Kamuii, KajablKi, MarHUH,
QITIOMUHUI) U UX COCMHEHHM

17

18

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX
COEIMHEHUN

XUMHYECKHUE CBOMCTBA IIMHKA, JKeJIe3a U UX
COEIMHEHUN
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19

[TpaxTrueckas padota Ne 2. "Pemenue
OKCIIEPUMEHTATBHBIX 33124 TI0 TeMe
«Meramnpi»"

20

Hewmeramibl, ux nonoxxenue B [leprnoanueckoi
CHUCTEME XUMUYECKUX AieMeHToB /[]. H.
MenpeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB

21

®du3nyecKne CBOMCTBa HEMETAJLIIOB.
AnoTponusi HeMeTa/uioB (Ha mpumepe
KHCIIOPO/Ia, cepbl, hochopa u yrieposa).
Temamuueckui ypox Kk nro Poccutickoi
HAayKu.

22

23

XHMMHYECKHE CBOMCTBA IaJIOTEHOB, CEPhI U UX
COCTMHEHUH

XuMHYEcKue CBOMCTBA a30Ta, ochopa 1 ux
COECUHEHUN

24

XHUMHUUYECKHE CBOMCTBA yIJIEpO1a, KPEMHHUS U
UX COEIUHEHUN

25

26

IIprMeHeHre BaXKHENUIINX HEMETAIOB U UX
COEIMHEHUN

0O0001eHne U CUCTEMATU3ALMS 3HAHUHN 110
teMe «Hemeramier». BeraucieHus no
ypaBHCHI/ISIM XUMHNYCCKUX peaKHI/Iﬁ nu
TEPMOXHUMHUYECKHE PACUETHI

27

[TpakTrnyeckas padora Ne 3. «Pemenue
IKCTIEPUMEHTABHBIX 33/1a4 110 TeMe
"Hemeramsl''»

28

29

30

KonTpomnpHas padora o temam «MeTamib» 1
«HemeTtayuipr»

Heoprannueckue n opraHuueCKnue KUCIOTHI.
Heoprannueckue u opraHnyeckue OCHOBaHUS
AM@oTepHbIe HEOpraHu4ecKue 1
OpraHMYECKHE CoeIMHEHUs. [ eHeTnueckas
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CBS3b HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB. TemamuuecKkuii ypoK Ko
Bcemupromy onio 3emau

Poinp xuMuu B o0ecIieueHun 3KOJ'IOFI/I‘ICCKOI>1,

31 YHEPreTHYECKOH U MUIIEBON 0€301aCHOCTH, 1
Pa3BUTHH MEJIUIIUHBI
[Ipeacrarnenust 00 0OMKUX HAYYHBIX
32 IIPUHLINIAX [POMBIIIEHHOTO MOIY4YEHUS 1
BR)KHEHIIINX BEIECTB
33 YemoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1
34 XHUMHS U 3I0POBbE YEITOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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B ¢enepanpHBIX M perHOHANBHBIX MpOIENypax OLEHKW KadecTBa 0Opa3oBaHUs
UCIIONIB3yeTCsl  mepeveHb  (KoaupuKaTop) paclpelelieHHbIX IO KJIaccaM  MpPOBEPSIEMBbIX
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0OOpa30oBaTeIbHON MPOTPaMMBI CPETHErO
o011ero o0pa3oBaHUs U JIIEMEHTOB COACPKAHUS 10 XUMHUHU.

IIpoBepsiemble TpeOOBaHMSI K pe3yJbTATaM OCBOCHHUSI OCHOBHOI 00pa30BaTe/IbHOM
nporpammsi (10 kmacc)

Kon ITpoBepsieMmble IpeIMETHBIE PE3YJILTAaThl OCBOEHUSI OCHOBHOM 00pa30BaTeIbHOM
pOBEPsEMO IpOrpaMMBbl CpeTHEro 001Iero 0opa3oBaHus
ro
pe3yJbTara
1 Teopernyeckre OCHOBBI OPraHUYECKON XUMHUH
11 CdhopMupoBaHHOCTB IIPEACTABICHUI 0 XUMHYECKOU COCTABJISIIOLIEH

€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XUMUU B MO3HAHUM SIBJICHUN MPHUPOJBI, B
(GOpMUPOBAaHMM  MBILIUICHUS M KYJIBTYpPbl JIMYHOCTH, €€ (QYHKIHMOHAIbHON
TPaMOTHOCTH, HEOOXOJMMOMW ISl PEHICHUS NPAKTUYECKUX 3a7a4 U IKOJOTUYECKH
000CHOBAHHOT'O OTHOIIIEHHUSI K CBOEMY 3/IOPOBBIO U IPUPOJHOI cpesie

1.2 Brnanenue cucremoil XMMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJAraromiue
HOHATHS (MOJIEKYJa, BaJICHTHOCTh, 3JEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHCIICHHUS,
XMMMYECKasl CBS3b, MOJIb, MOJIIpHAsl Macca, MOJIAPHBIA OOBEM, YIJIepOJHBIN CKEJeT,
(GyHKIMOHANBHAS TPYIIA, pPaguKal, H30MEpHs, H30MEpBl, TOMOJOTMYECKHHA P,
TOMOJIOTH, YIJIEBOJIOPO/Ibl, KUCIOPOJ-U a30TCOAEPIKAIINE COSAUHEHHS], OMOIOTHYECKU
aKTHBHBbIC BemecTBa (YIJICBOJbBI, KHUPbI, OCIKH), MOHOMEp, IOJUMEp, CTPYKTypHOE
3BEHO, BBICOKOMOJICKYIISIPHBIC COCJAMHEHHS); TEOPUH U 3aKOHBI (TEOPHS XUMHYIECKOTO
CTpoeHHsi  opranmyeckux  BemectB  A.M.  ByrmiepoBa),  3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH SI3bIK XUMHUH, (AKTOJIOIMYECKHE CBEJEHHMS O CBOMCTBAX, COCTaBe,
MOJIyYeHUH U O€30MacCHOM HCIIOJIb30BAHMM BaXHEHIIMX HEOPraHW4YecKuX U
OpPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKON AEATEIbHOCTH YEJIOBEKa

1.3 ChopMHpoBaHHOCTh  YMEHUH  BBIABIATH  XapaKTEpHblE IMPU3HAKU  IOHATHH,
YCTaHaBIMBAaTh HMX B3aUMOCBS3b, MCIOJNB30BaTh COOTBETCTBYIOUIME IIOHATUS IIpU
OINHMCAaHUU COCTaBa, CTPOCHUSI U NTPEBPALICHUI OPraHU4YeCKUX COEeIMHEHUN

1.4 c(OPMHPOBAHHOCTh YMEHUI HCIIOIB30BaTh XUMUUYECKYIO CUMBOJIMKY JJISi COCTaBJIEHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (GOpMYIT OpraHuIeCKUX
BELIECTB M YPAaBHEHUN XMMHUYECKUX PEAKLUUW, H3TOTaBIMBATH MOJEIU MOJIEKYII
OPraHWYECKHUX BEIIECTB JUIsl WIUTKOCTPALMM MX XHMHYECKOTO M MPOCTPAaHCTBEHHOI'O
CTPOEHUs

1.5 ChopmupoBaHHOCTE ~ YMEHMH  yCTaHaBIMBATh  NPHUHAJICKHOCTh  M3YyYEHHBIX
OpPraHMYECKHUX BELIECTB II0 UX COCTaBy M CTPOEHUIO K ONpPEIEIEHHOMY Kiaccy
(rpymme) coenuHeHuit (YriaeBOAOPOIbI, KHCIOPOJ M A30TCOJICPIKAIINE COCIMHEHHS,
BBICOKOMOJICKYJISIDHBIC COCIMHEHUs), JaBaThb MM Ha3BaHUS 110 CUCTEMAaTHYECKOU
nomenkiarype (IUPAC)

1.5 ChopMHPOBaHHOCTh YMEHUS ONPENENSATh BUIbBl XHMUYECKOW CBSI3HM B OPraHUYECKHX
coeiHeHUsX (OIMHAPHBIC U KPATHBIC)
1.6 ChopMHPOBaHHOCTh YMEHUS IPUMEHSTH: TIOJI0KEHHS TEOPUHU CTPOCHUS OPTraHUIECKUX

Bemects A.M. byrtnepoBa misi 00BsSICHEHHS 3aBUCHUMOCTH CBOWCTB BEIIECTB OT HX
COCTaBa M CTPOEHUSI; 3aKOH COXPAHEHHUsI MAaCChl BEIIECTB

2 VYrneBomopozapl.  Kucmopopcomepxkaiue ©W  a30TCOJCPIKAINUME  OPraHHYECKHE
coeZiMHEeHUs. BRICOKOMOJICKYJISIPHBIC COSIMHCHUS
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2.1

ChopMHPOBAaHHOCT, yYMEHWH IPHUBOIUTH TPHBHAILHBIE HAa3BAHUSA  OTHEIBHBIX
OpPraHMYeCKHUX BellecTB (ITHICH, MPOIWICH, alleTHICH, STHICHTJIHKONb, TIIHICPHH,
dbenou, GopManbIeru, ameTanbIeru, MypaBbHHAS KHCIIOTa, YKCYCHAs KHCJIOTa,
OJIEMHOBAs KUCIIOTA, CTEAPHHOBAsT KUCIIOTA, TIF0K03a, (PYKTO3a, KpaxMmall, HEeJIII03a,
TITAIHH)

2.2

CdhopmupoBaHHOCTE yYMEHUH XapaKTepU30BaTh COCTaB, CTpOeHHUE, (U3UYECKHe u
XMMHUYECKHE CBOWCTBA TUITUYHBIX MPEIACTABUTEIICH PAa3IMYHBIX KJIACCOB OPraHUYECKUX
BertecTB (MeTaH, 3TaH, STUIICH, TPOIUIICH, alleTUIeH, OyTaauen-1,3, MeTuaOyTaaucH-
1,3, GeH30j1, METaHOJ, 3TaHOJ, ATHWICHIJUKOJIb, TJIHMICPUH, (DEHOJ, aleTaabIeTH/I,
MypaBbHHAS M YKCYCHasi KHCIIOTHI, TJIOKO3a, Kpaxmall, IeJUTI0I03a, aMHHOYKCYCHAs
KHCJIOTA)

2.3

ChopMUpOBaHHOCTh YMEHHUSI HJUIIOCTPHPOBATH TE€HETHYECKYI0 CBSI3b  MEXIY
TUNWYHBIMU ~ IPEACTABUTEIISAMU  PA3JIMYHBIX  KJIACCOB  OPraHUYECKUX  BEILECTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XHMMMYECKUX PEaKUMH C  HCIOJIb30BAHUEM

CTPYKTYPHBIX (hopMyIT

2.4

ChopmupoBaHHOCTH YMEHHUS XapaKTePU30BaTh MCTOYHUKU YTIECBOJOPOIHOTO CHIPHS
(HedTh, TPHUPOIHBIA Ta3, Yroyib), CIOCOOBI KX MEPepabOTKH U MPAKTHYECKOE
MIPUMEHEHHE MPOJIYKTOB MepepaboTKI

XUMHUS U KU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTE yYMEHUH BIAJIETh CHCTEMOH 3HAHMI 00 OCHOBHBIX METO/AX
Hay4YHOT'O MO3HAHMS, UCIOJIb3yEMbIX B XUMHH MPU U3YYEHUHU BEUIECTB U XUMHUYECKUX
sBiicHU (HaOIIOICHUE, MU3MEPEHHUE, SKCICPUMEHT, MOJICIUPOBAHKE), HCIOJIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUA ISl IPUHATUS PEUICHUN B KOHKPETHBIX KU3HEHHBIX
CUTYalHsIX, CBA3aHHBIX C BEIIECTBAMU U UX NPUMEHEHUEM

3.2

CdhopMupoBaHHOCTh YMEHHIA COOJFOIATh NIPABUJIA MTOJIb30BAHMS XUMHUECKOM MOCYI0H
1 JIabopaTOpHBIM OOOPYJOBAaHUEM, a TAKXKE NpaBWia OOpAlICHHs C BEIISCTBAMHU B
COOTBETCTBUH C MHCTPYKIIUSIMU 110 BBIITOJHEHHIO J1a00PATOPHBIX XUMUYECKUX OIBITOB

3.3

CchopMupoBaHHOCTb YMEHUH IUIAHUPOBATH M BBINOJIHATH XMUMUYECKHH HKCIEPUMEHT
(mpeBpaleHusl OpPraHMYECKUX BEIIECTB IMPHU HATPEBAHWH, IOJNYYCHHUE OTHICHA W
M3y4YEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMY OPraHUYECKUX BEIIECTB, ACHATYypaLus
OJIKOB TIpM HarpeBaHWM, I[BETHBIC PEaKIMHU OCJIKOB) B COOTBETCTBHU C IMpaBHIAMHU
TEXHUKH Oe30MacHOCTH TMpH OOpalleHMH ¢ BelecTBaMM M J1abopaTOpHBIM
00Opy/I0BaHUEM; MPEJCTABIATh PE3YyJIbTaThl XMMHMUYECKOTO IKCIEPUMEHTa B (Qopme
3allUCH YPaBHEHUH COOTBETCTBYIOLINX peakivii U GopMyIupoBaTh BHIBO/IBI HA OCHOBE
ITUX pe3yJIbTaTOB

3.4

ChopMHPOBaHHOCTh YMEHUH TPOBOIUTH BBIYMCICHUS 10 XUMHYECKUM YpPaBHEHUSM
(maccel, 00BEMa, KOJMYECTBA WMCXOJHOTO BEHIECTBA WIIM MPOJYKTa PEAKIHH 10
M3BECTHBIM Macce, O0BEMY, KOJMYECTBY OJHOTO U3 HMCXOJAHBIX BEIIECTB WIH
MPOJIYKTOB PEAKIUH)

3.5

ChopMHPOBAHHOCTh YMEHUN KPUTHUYSCKH aHATM3UPOBATh XMMHUYECKYI0 HH(POPMAIIHIO,
MOJYY4aeMy0 W3 pasHbIX MCTOYHHUKOB (CpeicTBa MaccoBOM HWH(OpMAIMH, CETh
WuTepHeT u apyrue)

3.6

CchopMupoBaHHOCTh YMEHHIH COOMIO/IaTh MpaBHJa 3KOJIOTMYECKH LIEIecO00pa3HOro
MOBEJICHUS B OBITY M TPYZOBOM JIEATENIFHOCTH B IIENISX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpPY’KaroIlle MPUPOJHOM Cpelpl, OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIPEACIIEHHBIX OpPraHUYECKUX BEILECTB, IIOHMMAas CMBICI II0Ka3aTells
MK (mpemenbHO MOMYyCTUMOM KOHIIGHTPAIUK), TIOSCHATh HA MPHUMEPax CIIOCOOBI
YMEHBUICHUS U IIPENOTBPALIEHUS UX BPEIHOIO BO3IEUCTBUS HA OPraHU3M YE€JI0BEKa
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IIpoBepsiemble d1eMeHTHI coaep:kanus (10 kiace)

Kon

[IpoBepsiemMblil AIEMEHT COJEPHKAHUS

TeopeTquCKHe OCHOBBI OpFaHquCKOfI XUMHHU

11

[Ipenmer opraHnveckod XUMHUU: €€ BO3HUKHOBCHHME, pPa3BUTUE M 3HAUYCHUE B
MOJIyYEHUM HOBBIX BEUIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHUYECKHX
coenquHeHnit A.M. bytnepoBa, €€ 0CHOBHbIE MOJIOKEHUS

1.2

CtpykTypHBIE (OPMYIIBI OPraHMYECKUX BeulecTB. ['omMonorus, n3oMepus. XuMHIeCcKas
CBA3b B OPraHUYECKUX COCJUHEHUSX - OJMHAPHBIE U KpaTHbIE CBs3U. [IpencraBnenue o
KJ1acCU()MKALMU OPTaHMYECKUX BEIIECTB

13

HoMmeHknaTypa OpraHM4YecKHX COCIMHEHHI (CHUcTeMaThdeckas) W TpPUBHAIbHBIC
Ha3BaHUs BAXKHEHIIINX NMPEICTaBUTEICH KJIACCOB OPraHUYECKUX BEIIECTB

YTr1eBo10po/ibl

2.1

AJKaHBI. COCTaB U CTPOEHHUE, NOMOJOTMYECKHM psn. MeTraH U 3TaH -IpocTelIIne
HPEJICTABUTENIN AIKAHOB. (PU3NUECKHE M XMMUYECKHE CBOWCTBA (pPEaKIMU 3aMelCHUsI
Y TOPCHUS), HAXOXKJICHUE B IPUPOJIC, MTOJTYUYCHHE U IPHUMCHCHHUE

2.2

AJNKeHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKMH pPsiA. OTHIEH M NPONWIEH -
NPOCTEHINKE MPEJACTABUTENN AJIKEHOB: (DU3NYECKUE U XUMUYCCKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTCHUPOBAHMsS, THJpATAIlMK, OKUCICHUS W IOJMMEpPU3ALUH),
IIOJIy4EHUE U IPUMEHEHUE

2.3

Anxaauensl: 0yraauen-1,3 u MmetunOyraguen-1,3: ctpoeHre, BaxHEeHIIINe XUMHUUECKHE
cBoiicTBa (peakius noaumepusaiyn). [losydeHre CHHTETHIECKOT0 KaydyKa U PE3UHbBI

2.4

AJKMHBI. COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUN psia. AlETUIeH -
MPOCTEHIIINIA TIPEICTABUTENb AJTKHHOB. COCTaB, CTPOCHUE, (PU3NUCCKUEC U XUMHUYECKUE
cBolicTBa (peakldd THAPHPOBAHHUSA, TalOTCHUPOBAHUS, THIpaTallid, TOPCHHS),
MOJTy4YeHUE U IPUMEHEHUE

2.5

Apenbl. bensout: cocraB, crpoeHue, QU3NYCCKHE W XUMUYECKHE CBOWCTBA (peakiuu
rajJoreHUpPOBaHMss W HUTPOBAHUS), TMOJyYCHHE W TPUMEHeHHe. TOJyos: COCTaB,
CTpoeHue, (pHU3MUECKHEe W XUMHUECKHE CBOWCTBA (peakiWH TaJOreHHUPOBAHUSA U
HUTPOBAHHMs), MOJyIeHUE U MpUMeHeHHe. TOKCHYHOCTh apeHOB. | eHeTHUeCcKast CBA3b
MEXK]y YIJIEBOAOPOJAMH, TPUHAIICKAIIUMH K PAa3JIMYHBIM KJIaccam

2.6

[IpupoaHble WMCTOYHUKU YIIIEBOAOPOJOB. [IpuponHblii Ta3 U MOMyTHbIE HETSIHBIC
ra3el. Hedtp u e€ mnpoucxoxnenue. CrocoObl mepepaloTku HedTH: TEperoHka,
KPEKHMHT (TepMUYECKHUil, KaTaIUTHUECKHIT), mUposu3. [IpoaykTsl iepepaboTku HeDTH,
WX TIPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KaMeHHBIN yroyib W MPOAYKTHI €ro
nepepaboTKu

Kucnoponcoaep:xaiiue opraHn4ecKue COeJMHEHMSI

3.1

Hpe)le.]'ILHHe OIHOATOMHBLIC CIIUPTHI. MeTaHoa U ATaHOI. CTPOCHUC, (1)I/I3I/ILICCI(I/IC u
XHMHYECKHE CBOMCTBA (peaKIII/II/I C AaKTUBHBIMHU MCTAJLUIaMH, TaJOTCHOBOAOPOAAMH,
ropeHHe), IMPUMCHCHUC. BO)IOpOI[HLIe CBA3U MCIKAY MOJICKYJIaMU CIIUPTOB. I[eﬁCTBHe
MCTAHOJIa U 9TaHOJIa Ha OpraHrU3M YCJIOBCKA. MHuoroaTtoMHEIS CIIMPTHI. ITHICHTIINKOIb
M TJIMICPHUH. CTPOCHHE, (I)PBPI‘-IGCKI/IC U XMMHYECKHE CBOMCTBa (BBaHMO,Z[Cf/'ICTBHC (¢{0)
IOCJIOYHBIMHU MCTAJUIaMH, Ka4€CTBCHHad pPCEakKud Ha MHOIOATOMHBIC CHI/IpTBI).
I[eﬁCTBHe Ha OpraHu3M 49CJIOBCKaA. HpI/IMCHCHI/Ie TJIIMIOCPHUHA U STUJICHIJIMKOJIA

3.2

@deHOo: CTpPOCHHE MOJIEKYINbI, (DU3WUYECKHE W XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue penona

3.3

Anpnerunpl U KeTOHBL. Dopmanbaeruj, aneTadbJACTUl. CTpOeHUE, (HU3UYECKUE H
XUMHYECKHE CBOWCTBA (pEaKIMU OKUCJICHUS W BOCCTAHOBJICHHUS, KaueCTBEHHBIC
peaKivn), MOJydeHHE U IIPUMCHEHNE
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3.4 OnHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHAs W yKCyCHas
KHUCJIOTBI: CTPOCHUE, (PU3MUCCKUE M XMUMHUYECKUE CBOiCTBa (CBOMCTBa, OOIIMe ist
KJacca KHUCJIOT, peakius 3TepuduKaimm), moixydyeHue u npumenerune. CteapuHoBas u
OJICMHOBAsA KHUCJIOTBI KaK IMPCACTABUTCIN BBICHIUX Kap6OHOBBIX KHCIIOT. MbIa Kak
COJIM BBICITUX KapOOHOBBIX KUCIIOT, X MOIOIIEE JCHCTBUE

3.5 Croxuble 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. I'naponus xupos. [Ipumenenne xxupoB. buonorudyeckas poib )KHPOB

3.6 VYTaeBOaBI: COCTaB, KJIACCU(PHUKAIMS YIICBOJOB (MOHO-, M- W MOJUCAXapUIbI).
['mroko3a - mpocTedImmii  MOHOcCaxapua: OCOOCHHOCTH CTPOCHHS  MOJIEKYIIBI,

¢dusnueckre W XMMHYECKHE CBOMCTBa (B3ammojneiicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHAYHBIM pacTBOpoM okcuiaa cepebpa(l), BoccTanoBieHue, OpoKeHHE
[JIFOKO3bI), HAXOXICHUE B TPUPOJIC, IPUMCHEHHUE, OHoIornieckas posib. DOTOCHHTE3.
®dpykTo3a Kak U30Mep IIIHOKO03bl. Kpaxmai u 1e/uiio03a Kak MPUPOTHBIC MOTHMMEPHL.
CrtpoeHre Kpaxmaja U Ie/UTI0I03bl. PU3HUECKue U XMMHYCCKHE CBOMCTBA Kpaxmalia
(ruaposu3, KadeCTBEHHAs PEAKIIUs C HOJIOM)

4 A30TcoepIKaIle OPraHnYECKUE COSTUHEHUS

4.1 AMUHOKHUCIOTBI Kak amdoTepHble oOpraHuueckue coenuHeHus. dusnueckue u
XMMHYECKHE CBOWCTBA aMHHOKUCIOT (Ha TMpHMepe TIIIMIMHA). bBuojormueckoe
3HAYEHHUE aMUHOKUCIIOT. IlenTusl

4.2 benku kak mpupoHbIE BBICOKOMOJIEKYJISIpHBIE coequHeHus. 1lepBuyHas, BTopudHas u
TpeTUYHass CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB.: T'MJIPOJIH3,
JICHATypaIys, Ka4YeCTBEHHBIE PEaKIH Ha OCIKU

5 BBICOKOMOJ'IeKy.]'IHpHBIG COCANHCHMUA

5.1 OCHOBHbBIE TIOHATHUSI XUMHH BBICOKOMOJIEKYIISPHBIX COEIMHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IIOJIMMEPHU3aLMU, CpEIHsAs MOJEKyJsipHas Macca.
OCHOBHBIE METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COECJUHEHUH - MOJIMMEpU3aLus U
MIOJINKOHICHCALIHSI

5.2 9KCH€pI/IMCHT8.J'IbHBIe MCTOAbI U3YHYCHHUA BCHICCTB U UX npeBpameHI/Iﬁ: O3HaKOMIJICHHUC
C 06pa3uaMH MNpUPOAHBIX W HCKYCCTBCHHBLIX BOJIOKOH, IINIaCTMACC, Kay4dyKOB.
HOquCHI/IC CUHTCTUYCCKOI'O KaydyKa U pC3UHEL

IIpoBepsiemble TPeOGOBaHHA K pe3yIbTaTaM 0CBOCHUS OCHOBHOI 00pa3oBaTe/ibHOMI
nporpammbI (11 knacc)

Kon [TpoBepsiembie peMeTHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM
MIPOBEPSAEMOT MPOrpaMMBbI CPETHET0 001ero 00pa3oBaHus
0 pe3yJsbTaTa
1 TeopeTnyeckue OCHOBBI XUMHUH
1.1 Bnagenue cucteMoil XMMHUYECKUX 3HAHWW, KOTOpas BKIIFOYAET: OCHOBOIIOJIATarOIINe
HOHATHS (XMMHYECKHI DJICMEHT, aToM, 3JEeKTPOHHas 00oyouka aroma, S-, p-, d-
3JIEKTPOHHBIE opOuTanm aToOMOB, HOH, MOJIEKYJIA, BaJICHTHOCTD,

AIEKTPOOTPULATEIBHOCTD, CTEIEHb OKUCICHUS, XUMUYECKAs CBA3b, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIM 00BEM, KpUCTaJUTHUECKasi pemi€Tka, TUITBI XUMUYECKUX PeaKIThil
(OKHCITUTENTEHO-BOCCTAHOBUTEIILHBIC, 9K30- U JHIOTEPMHUUYCCKHE, PEaKI[MH UOHHOTO
obmeHa), pacTBop, BJIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JUcCOLManus, OKHCIUTENb, BOCCTAHOBUTEL, CKOPOCTb XUMHUYECKOM pEaKLHUH,
XMMHYECKOE paBHOBECHE), TEOPUH M 3aKOHBI (TEOpHS OJIEKTPOIMTHYECKOMN
nuccoumanuu, Ilepmommueckuin 3akon J[.MI. MeHnneneeBa, 3aKOH COXpaHEHHs
MaccChl), 3aKOHOMEPHOCTH, CHMBOJHYECKHN S3BIK XHUMHH, (DAKTOJOTHUECKUE
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CBEICHUSI O CBOWCTBAaX, COCTaBe, IOJIYYEHUH M OE30MaCHOM HCIOJIb30BaHUU
BOXHEUIINX HEOPraHWMYECKHX BEIIECTB B OBITY M NPAKTUYECKOH JeATEIbHOCTH
YeJI0BEKa

1.2

ChopMupoBaHHOCTh YMEHHH BBISBIATH XapakTepHble NPU3HAKH U B3aUMOCBS3b
U3YYCHHBIX IOHATHM, IPUMEHATH COOTBETCTBYIOIIME IIOHATHS IIPU OINHUCAHUU
CTPOCHMSI M CBOMCTB HEOPraHWYECKHMX BEIIECTB M HX IPEBPALLCHMN; BBIABIATH
B3aMMOCBA3b XMMHMYECKHX 3HAHUN C IOHATHAMHM M IIPEACTABICHUSAMHU APYTHX
€CTECTBEHHOHAYYHBIX IIPEIIMETOB

13

Bnagenue OCHOBHBIMH METOJaMH HAy4YHOTO MO3HAHUS BEIIECTB U XHUMHUYECKUX
siBiicHui (HaOJII0/IeHUE, U3MEPEHHE, SIKCIICPUMEHT, MOJICHPOBAHNE)

14

ChopMHUpPOBAaHHOCT, YMEHHUH OINpPEACISITh BAJICHTHOCTb W CTEIEHb OKHCIICHUS
XUMUYECKUX JJIEMEHTOB B COCIMHEHHSX Pa3IUYHOrO0 COCTaBa, BUJ XUMHUYECKOU
cBsa3u (KOBaJIeHTHast, MOHHAs, METajUIM4ecKas, BOJOPOJIHAs) B COCAMHEHHSX, THII
KPUCTAUTUYECKON pPemETKM KOHKPETHOTO BeIllecTBa (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs1, METAJUTHYCCKAs)

1.5

ChopMupoBaHHOCTh YMEHHI ONPEACNATh XapaKTep Cpenbl B BOJHBIX PacTBOPax
HEOPraHUYECKUX COCTUHEHUN

1.6

ChopMUpOBaHHOCTE YMEHHUS KIACCUPUIIUPOBATH XUMHUYCCKHE PEAKIUHA 10
pa3IUYHBIM TMpH3HAKaM (YHUCITy W COCTaBy PEArupyIOIIUX BEIIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHWIO CTENEHEH OKHCICHHUS JJIEMEHTOB, OOpPaTHMOCTH
pEaKInK, yIaCTHIO KaTalu3aTopa)

1.7

ChopMupOBaHHOCTh YMEHUH COCTABISATh yYpaBHEHHS DPEAKUWN pa3IMYHBIX THIIOB,
HOJIHBIE U COKpPALIEHHBIE YPaBHEHUS PEaKIMi HOHHOIO OOMEHa, YUUThIBasl YCIOBUS,
IIPU KOTOPBIX 3TU PEAKIUH UIYT 10 KOHIA

1.8

CdhopmupoBaHHOCTB yYMEHUN IIPOBOJUTH  PEAKLUHU, MIOATBEPKJAOLINE
KaueCTBEHHbI COCTAaB pa3IUYHBIX HEOPraHMYECKHX BELIECTB, paclO3HaBaTh
ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPraHUYECKUX
BEIIECTB

1.9

CdopMHUpOBaHHOCTH YMEHHI pacKpbIBaTh CYUIHOCTb OKHCIIUTEIBHO-
BOCCTAaHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTaBIEHUS AIJIEKTPOHHOrO OanaHca
ATUX peaKIui

1.10

CdopMupoBaHHOCTE yMEHUN OOBSICHATH 3aBUCHUMOCTH CKOPOCTH XHMHUYECKOH
peaklyu OT pa3INyHbIX (aKTOPOB

1.11

ChopMupoBaHHOCT YMEHHMH OOBACHATH XapakTep CMEIIEHUs XHMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHelHero Bo3aeiicteus (npunnun Jle llarensbe)

O6H.Iaﬂ W HCOPraHUYCCKas XUMU

2.1

ChopMHpOBaHHOCT, yYMEHHI packpbiBaTh cmbich llepuomumyeckoro 3axona J[.U.
MennaeneeBa U JEMOHCTPUPOBATh €0 CHUCTEMATH3UPYIOIIYI0, OOBSCHUTEIBHYIO H
MPOTHOCTHUYECKYIO (DYHKIIUH

2.2

ChopMupoBaHHOCTH YMEHHMHM XapaKTepH30BaTh 3JIEKTPOHHOE CTPOEHHE AaTOMOB
XUMHYECKHX dJeMeHTOB 1-4 mepuonmoB [lepromndeckoil cHCTEMBl XHUMHYECKHX
anemenToB JI.MI. MeHnzaeneeBa, ucrnonb3ys TMOHATUS "S-, p-, 0-3JIEKTpOHHBIC
opOutanu”, "SHepreTHuyecKkue YpPOBHHU', OOBACHITH 3aKOHOMEPHOCTH HW3MECHEHUS
CBOWMCTB XMMHYECKHMX ODJIEMEHTOB M MX COEAMHEHHH M0 MepHoiaM U Tpynmam
Ilepnonnueckoi cucteMsl XUMU4ecKux 3y1eMeHToB JI.1. Menneneesa

2.3

ChopMHPOBAaHHOCTh YMEHHI XapaKTepH30BaTh (OMUCHIBATH) OOIIHME XUMHUYECCKHE
CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pPaA3JIMYHBIX  KJIACCOB, IOATBEPXKIATh
CyIIECTBOBAHUE TE€HETHYECKOW CBS3M MEXIY HEOPraHWYECKMMH BEIIECTBAMHU C
IIOMOILBI0 YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN

2.4

ChopMHUpPOBAaHHOCT, YMEHUW YCTAaHABIWBATH NPUHAMICKHOCTH HEOPTAaHUYECKUX
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BEIIIECTB 110 UX COCTaBYy K OMpeaciéHHOMY Kiaccy (rpyrme) coeauHeHuit (mpocThie
BCIICCTBAa - METaJJIbl U HEMCTAJJIbl, OKCHUIbI, OCHOBAHUs, KHUCIIOTHI, aM(I)OTepHBIe
THIPOKCHIBI, COJIN)

2.5

ChopMupOBaHHOCTH YMEHHH  HCIIOJB30BAaTh XMMHUYECKYIO CHMBOJIMKY IS
coctaBieHus  (opMysn  BelECTB M  YpaBHEHMH  XHMHUUYECKUX  PEaKLui,
cucremarnueckyto HomeHkiatypy (IUPAC) u TpuBHanbHBIC Ha3BaHHS OTICIBHBIX
HEOpPraHWYECKHX BellecTB (yrapHblii Tra3, YIJICGKUCIBI ra3, aMMHaK, raméHas
U3BECTh, HETralIéHasi U3BECTh, IUThEBAs CO/IA, TUPUT U IPYTHUE)

2.6

ChopMUpPOBAaHHOCTh YMEHHH XapaKTepH30BaTh (OMUCHIBATH) OOIIUE XHUMHUYCCKUEC
CBOMCTBA HEOPraHMYECKUX  BEIIECTB  paA3JIMYHBIX KJIACCOB, IOATBEPXKIATh
CYLIECTBOBAHME T'€HETUYECKOM CBS3M MEXKIY HEOPraHMYECKUMHU BEIIECTBAMU C
IIOMOIIBIO YPABHEHMM COOTBETCTBYIOINX XUMUYECKUX PEAKIUN

2.7

CdopmMupoBaHHOCTh YMEHUH IJIAHUPOBATH U BBIMOIHATh XUMUYECKUN SKCIIEPUMEHT
(pazyiockeHHe MEPOKCHAAa BOJAOPOJAa B MPUCYTCTBUHU KaTajau3aTropa, ONpeACiCHUE
Cpelbl PacTBOPOB BEIIECTB C MOMOUIbIO YHUBEPCAJIBHOTO WHIMKATOpA, BIUSHUE
pasTUYHBIX (AKTOPOB HA CKOPOCTh XWMHUYECKOW pEaKIHH, PEaKIMd HOHHOTO
oOMeHa, KaueCTBEHHbIE peaklMu Ha cynbdar-, KapOoHAT- U XJIOPUI-AaHHOHBI, Ha
KaTHOH aMMOHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad M0 TemMaMm ''MeTaisl’
"Hemeramnsl') B COOTBETCTBHH C MpaBHIAMH TEXHHKH O€30IaCHOCTH IIPH
oOpalieHny C BEIECTBAMHU M JIAOOPAaTOPHBIM O0OPYAOBAaHHEM; MPEICTABISATH
pe3ylnbTaThl ~XMMHUYECKOrO0  JKCIepuMeHTa B (opme 3amucu  ypaBHEHUI
COOTBETCTBYIOIIUX pPEAaKIUii W (OPMYyJIMPOBATh BBIBOABI HA OCHOBE JITUX
pe3yJIbTaTOB

2.8

ChopMUpOBaHHOCTE YMEHHUH COOJIIOIaTh TIPAaBHWIIA TIOJB30BAHUS XHUMHUYCCKON
nocyaod u 1a00OpaTOpHBIM OOOpYyIOBAaHUEM, a TakkKe IMpaBWiia OOpaIIeHHsS C
BEIIIECTBAMU B COOTBETCTBHU C HWHCTPYKIUSMU IO BBITIOJIHEHUIO JIa0OPATOPHBIX
XUMHUYECKHX ONBITOB

2.9

ChopMUpOBaHHOCTh YMEHHH XapaKTEPHU30BaTh XUMUYCCKUE TPOIIECCHI, JICKAIINEC B
OCHOBE MPOMBIIUIEHHOTO TIOJYYEHHs] CEpPHOM KHUCIOTHl, aMMHakKa, a TaKke
c(hOpMUPOBAHHOCTh  TPEACTABICHHH 00 OOIMX HAy4yHBIX MPUHIHNAX H
HKOJIOTHYECKUX MPpoOIeMax XMMHUYECKOTO MPON3BOACTBA

XUMUS U )KU3Hb. PacyéThl

3.1

CdopMHUpOBaHHOCTH MpeICTaBICHUI 0 XUMHYECKON COCTaBJIAIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XMMHH B TO3HAHUM SIBJIEHUHN MIPUPOJIbI, B
GOpMHUpPOBAaHUM MBIIUIEHU ¥ KYJIBTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
TPAaMOTHOCTH, HEOOXOIMMOM JIs PEIICHUs] MPAKTUUYECKHX 3a/ad U IKOJIOTUYECKU
000CHOBAHHOTO OTHOIIIEHHUSI K CBOEMY 3JIOPOBBIO U IPUPOJHOM cpeie

3.2

ChopMupOBaHHOCT ~ YMEHHUH  KPUTHYECKHM  aHAJIM3MPOBATh  XHUMHUYECKYIO
uHpOpMaIMIO, TOJIy4aeMyl0 U3 pPa3HbIX HCTOYHHKOB (CpEICTBA MAacCOBOM
KOMMYHHKAIHHU, ceTh IHTepHET U apyrue)

3.3

ChopMHUpPOBaHHOCTH YMEHUM COOJIIOIATH MPaBUiIa YKOJOTHYECKU IEIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOM JIEATEIHHOCTH B IENSIX COXPAHEHHS CBOETO 370POBbs
Y OKPYXKAIOIIE TPUPOJTHON Cpeibl

3.4

Oco3HaBaTh ONACHOCTh BO3JECUCTBUS HA JKUBBIE OpPraHU3MbI OINPEACIEHHBIX
BEIECTB, TMOHWUMAasi cMbica mokazatens [IJIK, mosicHATe Ha mpumepax CrocoObl
YMEHBIIEHUS U NPENOTBPALLECHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA

3.5

ChopMupoBaHHOCTh YMEHHWH NMPOBOAMTH BBHIYHUCICHUS C MCIIONB30BAHUEM TOHSTHUS
"MaccoBas oy BemllecTBa B pacTBope’’, OOBEMHBIX OTHOIICHUWH Ta30B IpH
XAMHYECKHX pEaKIHUAX, MacChl BEImECTBA WM 00BEMA Ta3oB IO HM3BECTHOMY
KOJINYECTBY BEIIECTBA, Macce WM O0bEMY OJHOTO M3 YYAaCTBYIOIIUMX B PEAKLUHU
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BEIIECTB, TEIJIOBOTO A(PQeKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MAacChl
BCIICCTB, NMPCBPAIICHNA U COXPAHCHUA SHCPTHUN

IMpoBepsiemble 3s1eMenTHI conepxkanns (11 kaace)

Kon IIpoBepsieMblii 2JIEMEHT COEpKAHUS
1 Teopernueckre OCHOBBI XUMHH
1.1 XUMHUYECKUH 3eMeHT. AToM. SIapo atoMa, M30TOMbI. DJIEKTPOHHAS 000JI0UKa.

DHepreTHyeckre YpOBHHU, NOJAYPOBHU. ATOMHBIC OpOUTaiH, S-, p-, d-3JIEMEHTBHI.
OcoOeHHOCTH pacrpe/iesieHus] AIEKTPOHOB [0 OpOUTAIsIM B aTOMax 3JIEMEHTOB
NEePBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpAIHsi aTOMOB

1.2 [lepuonnueckuit 3akoH u Ilepuoguueckas cuctemMa XHUMHYECKUX 3JIEMEHTOB
H.N. Menneneepa. CBsi3b NEpHOIUYECKOrO 3aKoHa U Ilepuoauueckoil CUCTEMBI
xuMmudeckux snementoB JI.M. MenpaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHMHUYECKHUX OJJIEMEHTOB U
o0pa3yeMbIX MMM TMPOCTHIX U CIOXHBIX BEIIECTB IO TPYNIaM U IEPUOAM.
3HaveHHE MEPUOANIECKOT0 3aKOHA B Pa3BUTHUU HAYKU

13 Crpoenne BemecTtBa. XuMHMUYecKas CBA3b. DBHIbl XUMHYECKOH CBS3HU
(koBaJicHTHAsl HENOJSAPHAs W TOJNSAPHAs, HOHHAs, MeTauimveckas). HoHbI:
KaTHOHbl M aHMOHBL. MeXaHu3Mbl 00pa30BaHMs KOBAJEHTHOM XHMMHUYECKOM
cBsi3u (OOMEHHBIN M JJOHOPHO-aKIIeNTOPHBIN). BomopoaHas cBs3b

1.4 BaneHTHOCTS. SJIGKTpOOTpI/II_IaTeHBHOCTL. CTeneHb OKHUCIICHUSA

1.5 BemiectBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHUS. 3aKOH IOCTOSIHCTBA
cocTaBa BelleCTBAa. THIBI KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh CBOWMCTBA
BEUIECTB OT THUIIA KpUCTAIMYECKOH pemérku. [loHATHe 0 aucnepcHbIX
cucremax. VcTUHHBIE M KOJUIOMAHBIE PAacTBOPbI. MaccoBas [0 BELECTBA B

pacTBope

1.6 Knaccudukanus HEOPTaHUYECKUX COCTUHEHH. Homenkmnarypa
HEOPTraHWYECKUX BEIIECTB

1.7 Xumuyeckass — peakuus.  Krnaccudukamuss — XMMHUYECKHMX — peakiuii B

HEOPTraHWYECKOW M OPTraHUYECKON XUMHUU. 3aKOH COXPAaHEHUSI MACChl BEIIECTB,
3aKOH COXPAHEHMS U NIPEBPAILCHUS YHEPTUU IPU XUMUUYECKUX PEAKIUAX

1.8 CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT Pa3IMUHbIX (PAKTOPOB

1.9 OOpatumble peakiuu. XuMU4eckoe paBHoOBecue. DakTopbl, BIUAIOLIME Ha
cocTosiHue xumuueckoro paHoBecus. [Tpuniun Jle [llatense

1.10 OnekTponuTtrueckas auccouuanus. CuiibHble W ciabbie snekTposnuThl. Cpena

BOJIHBIX PAcCTBOPOB BEIIECTB. KHUCNAasA, HEHTpaibHas, MIenodHas. Peakuuu
HOHHOTO OOMEHa

1.11 OKHCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
2 Heopranndeckast Xumust
2.1 Hemeramner. [Tonoxxenne HemeTannoB B [lepuonnueckoil cucreMe XUMUUYECKUX

anementoB J[.M. MenneneeBa 1 0cOOEHHOCTH cTpoeHUs aToMoB. Duszmueckue
CBOMCTBa HEMETAJUIOB. AJUIOTPONHs HeMeTauioB (Ha HpuMepe KHCIopona,
cepsl, hochopa u yriepoa)

2.2 XUMHUUECKUE CBOWMCTBA BAKHEHIINX HEMETAJUIOB (rajloreHOB, CEPbI, a30Ta,
dochopa, yrmepoma W KpeMHHUS) M HMX  COeAMHEHWH  (OKCHJIOB,
KHCJIOPOJICOJICPKAIMX ~ KHCJIOT, BOJOPOAHBIX coeAuHeHuil). [lpumeHeHne
BaXXHEHITNX HEMETAJIOB H X COEINHEHNH

2.3 Meramnsl. [lonoxkenne meramioB B llepuogmdeckoil cucTeMe XUMHUYECKHX
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anemenToB J[.U. MenaeneeBa. OcOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000I04YEK
aToMoB MeTaiuioB. O0mue pusudeckue cBoiicTBa MeTauioB. CIUIaBbl METAIIIOB.
DJIEKTPOXUMHUYECKUH PsiJl HANPSHKEHUH METAIIIIOB

2.4

XUMHUYECKHE CBOWCTBA BAXKHEHWIIMX METAIOB (HATpUHM, Kaiuid, KaJbIIHi,
MarHuii, aJllOMUHHUMA, UHK, XpOM, JK€JIe30, MEeIb) U UX coeauHeHuit. OOIne
CrocoObl MoJydYeHust MeTaJyIoB. [IpruMeHeHrne MeTaioB B OBITY U TEXHHKE

2.5

I'eHeTmueckas CBA3b HEOPTraHN4YCCKUX BCIICCTB, MPHHAJIC)KAIIUX K pa3JIMYHBIM
Ki1accaM

XUMHUSA U )KU3HD

3.1

Ponp xumum B oOecre4eHMH SKOJOTHYECKOH, DHEPreTUYSCKOW W IMUIICBOM
0€30MacHOCTH, Pa3BUTHU MEIUIMHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHUS
BEILIECTB U XUMHYECKHUX PEAKIUI

3.2

[IpeacraBnenus 00 OOMMX HAYYHBIX MPHUHIIUIAX MPOMBIIUICHHOTO MOJTYYEHUS
BOKHEMIIMX BEUIECTB. UETOBEK B MHUpE BEILIECTB U MATEPUAJIOB. BAKHEUIIUE
CTPOMUTEJIbHBIE MaTepHuabl, KOHCTPYKIMOHHBIE MaTepHalibl, KPaCKH, CTEKIO,
KepamMuKa, MaTepuaibl ISl SJIEKTPOHUKH, HAaHOMATEpHasibl, OPraHUYECKUE U
MUHEpAIbHBIC YA00peHus

3.3

XuMus H 300POBbE 4YCJIOBEKA. IIpaBHja MCIIOJb30BaHUA JICKAPCTBCHHBIX
nperapartroBs, IIpaBuUjia 0€30I1aCHOTO HCHOJIL30BaHMS nperapaToB OBITOBOM
XMMMH B IIOBCEIHECBHOM KU3HU

Jlns MpOBEICHHS €IMHOTO TOCYAapCTBEHHOro 3k3ameHa 1o xumum (maree - EI'D mo
XMMHH) HCIOJB3yeTCsl mepedeHb (KoaudukaTop) MpoBepseMbIXx TPeOOBaHH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOW 00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro O0Iero oOpa3oBaHUS H
3JIEMEHTOB COJIEP KAHUS.

IIpoBepsiemblie Ha EI'D mo xumum TpedGoBanus K pe3yibTaTaM 0CBOEHHUsI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero o0pa3soBanusi

Kon [TpoBepsiemble TpeOOBaHMS K IPEIMETHBIM pe3yJIbTaTaM OCBOCHUS OCHOBHOM
MpoBEpsSIeMOT 00pa3oBaTeNbHON MPOrpaMMBbl CpeTHEr0 001Ier0 00pa3oBaHuUs
0 TpeboBaHus
1 BraseHne cucreMol XUMUYECKHUX 3HAHMM, KOTOpasi BKIIFOYAET:
11 OCHOBOIIOJIATAIOIINE  TMOHATUS  (XMMHUYECKHH JJIEMEHT, aTOM, H30TOIIbI,

SJICKTPOHHAsT 000J0YKa aToma, S-, p-, 0-3JIeKTpOHHBIE OpOHTAIM aTOMOB,
OCHOBHO€ U BO30YXJIEHHOE COCTOSIHHE aToMa, MOH, MOJIEKYsa, BaJIEHTHOCTD,

3IIEKTPOOTPHIIATEBHOCTh, CTEMEHb OKHCJICHHS, XHMHYecKas CBsi3b (O- u T-
CBSI3b, KPATHBIEC CBS3M), THOPUIM3AIMS aTOMHBIX OPOUTAICH, KPUCTATHYECKAsT
peméTKka, MoJib, MOJISIPHAST Macca, MOJISIPHBIA 00bEM, MOJISIpHAST KOHIICHTPALIHS,
pacTBOpPbI (MCTUHHBIC, UCIICPCHBIE CUCTEMBI), KPUCTAIUIOTHAPATHI, YTICPOTHBIH
cKeneT, (PyHKIMOHAJIbHAS TPYMIa, paJrKajl, U30Mephl, CTPYKTypHas (opmyia,
n30Mepus (cTpykTypHas, reoMeTpuyecKas (tmc-, TPAHCU30MEPHSI),
TOMOJIOTHYECKHI pn, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCJIOPOI- u
a30TCOJICPIKAIINE COCIMHEHUS, OMOJIOTUUECKH aKTUBHBIC BellecTBa (YIieBOIbI,
JKHUPBI, OCIIKK), MOHOMEP, TIOJMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE
COCMHEHUS,  KPEKHHT, pPUPOPMUHT, THIBl  XUMHYECKHUX  peakiui
(OKHCITUTETLHO-BOCCTAHOBUTENIbHBIE, 9K30-M  JHIOTEPMHUYECKHE, PCaAKIHH
HOHHOTO OOMEHa, TOMO- U TeTepOreHHbIC, OOpaTHMble M HEOOpATHMBIE),
pacTBOp, AJEKTPOJUTHI, HEIJIEKTPOJUTHI, AJIEKTPOIUTHYECKAsT HUCCOLMAINs,
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CTETNEHb JHUCCOIUAINN, OKHCIUTEIh, BOCCTAHOBHUTEIb, IJIEKTPOJIN3, CKOPOCThH
XUMHYECKOU PEaKIni, XUMUYICCKOE PABHOBECHUE)

1.2

TEOPHH U 3aKOHBI (TCOPUsI XUMHUYECKOTO CTPOCHHS OpraHnueckux Bemects A.M.
byrtneposa, Teopus IEKTPOIUTUYECKON nuccouuanuy, llepuonudecknii 3aKoH
JLU. MenzeneeBa, 3aKOH  COXpaHEHHsS  MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHHM, MUPOBO33PCHUECKUE 3HAHHUS, JIeXKAIIUE B OCHOBE
IIOHMMAHHS IPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHUM BEIIECTBA HA aTOMHOM, MOJIEKYJISIPHOM U
HaJMOJIEKYJIIPHOM YPOBHSX

1.3

MNpEaACTaBJICHUA O MCXaHHU3MaX XUMHYCCKUX peaKunﬁ, TCPMOAUHAMHUYCCKUX U
KMHCTHYECKHNX 3aKOHOMCPHOCTAX HUX IMPOTCKaHHUA, 0 XUMHYCCKOM pPaBHOBECHUH,
JUCHICPCHBIX CUCTEMAX

14

(baKTOJ'IOFI/I‘{eCKI/IC CBCICHHUA O CBOﬁCTBaX, COCTaBE, IIOJYUYCHUH U 0e3omacHOM
HCIIOJIb30BaHUH BaXKHEUIITHX HCOPraHNYCCKUX U OPTraHUYCCKUX BCUICCTB B 6HTy
u HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBCKA

1.5

o0lMe HayyHbIC MPHHIMUIBI XUMHYECKOTO IPOU3BOJACTBAa (Ha mpUMeEpe
POM3BOJICTBA CEPHOM KUCIOTHI, AMMHAKa, METaHOJIa, IepepaboTKu He(TH)

CdopMUpOBAaHHOCTH YMECHHI BBISIBIISITH:

2.1

XApPaKTCPHBIC TIIPU3HAKHW W B3aNUMOCBA3b H3YYCHHBIX HOHﬂTHﬁ, IMPHUMCHSATDH
COOTBCTCTBYIOIIHE IIOHATHUSA npu OIIMCaHHUH CTPOCHUA )51 CBOICTB
HCOPIraHNMYCCKUX U OPIraHNYCCKNX BCUICCTB U UX npeBpameHHﬁ

2.2

B3aMMOCBSI3b XUMHUYECKUX 3HAHHW C MOHATUSMH M TPEACTABICHUSIMH JIPYTHX
npeIMeToB i 0oJiee OCO3HAHHOTO IOHUMAHHS M OOBSCHEHHS CYIHOCTU
MaTEPHUAIbLHOIO €IUHCTBA MHUpa

ChopMUpOBaHHOCTH YMECHHSI HCIIOJIH30BATh:

3.1

HaMEHOBAaHUS XHUMHYECKHUX COeIUHEHHI MEXIYHAPOJAHOTO coro3a
T€Op€TI/ItI€CKOI71 158 HpPIKJI&[[HOfI XUMUU U TpI/IBI/IaJII)HI)Ie Ha3BaHHs BCIIICCTB,
OTHOCSILIUXCA K HW3YYEHHBIM KjaccaM OPraHMYEeCKUX M HEOPraHUYeCKHX
COeIMHEHNH

3.2

XMMHMYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUsI (OPMYJI HEOPraHMUECKUX BELIECTB,
MOJICKYJIIPDHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPANIEHHBIX M CKEJICTHBIX)
(GopMys1 OpraHNYeCcKUX BEIECTB

ChopMHUPOBAHHOCTH YMEHUS KJIACCU(PUITUPOBATH:

4.1

HCOPTaHNUYCCKUC BCIICCTBA, CAMOCTOATCIIBHO BBI6I/IpaTB OCHOBAHUS U KPUTCPUU
JUIA KJ'IaCCI/I(bI/IKaIII/II/I N3Yy4aCMBIX XUMHUYCCKHUX 00BEKTOB

4.2

OpTraHHU4YC€CKUC BCHICCTBA, CAMOCTOSATCIBHO BBI6I/IpaTI> OCHOBAaHHA U KPUTCPHUU
JUIA KJ'IaCCI/I(bI/IKaHI/II/I N3Yy4aCMBIX XUMHUYCCKHUX 00BEKTOB

4.3

IO pa3MYHBIM MpU3HAKaMm (YMCIy W COCTaBy pEarupyrolluxX BELIeCTB,
TEIIOBOMY 3(P(EKTy peakiuu, U3MEHEHUIO CTENEeHEeH OKUCIIEHHUS 3JEMEHTOB,
00paTHMMOCTH PEAKIINY, YYACTUIO KaTaIN3aTopa)

CdopMUpOBaHHOCTh YMEHHUSI XapaKTEPU30BaTh IIEKTPOHHOE CTPOSHUE aTOMOB
(B OCHOBHOM U BO30Y)KIEHHOM COCTOSIHUH) U HOHOB XUMHUYECKUX 3JIEMEHTOB 1 -
4 mepuonoB Ilepuommueckoit cuctemsr J[.M. MeHneneeBa M WX BaJleHTHBIC
BO3MOYKHOCTH, HCIONB3ys TMOHATHS  S-,p-, O-3/eKTpoHHBIE  OpOWTAIH,
DHEPreETUYECKUE YPOBHU

ChopMHUpPOBAaHHOCTh YMEHHSI OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB
XUMHUYECKHX JJIEMEHTOB M 00pa3yeMbIX WMHU COCIWHEHUH MO MepHojaMm Hu
rpynmnam

C(I)OpMPIpOBaHHOCTL YMCHUS COCTABJIATH YPABHCHUA XHUMHYCCKUX pCaKI_II/Iﬁ u
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pPacKpbIBaTh UX CYIIHOCTD!

7.1

OKHCIINTCIBbHO-BOCCTAaHOBHUTCIBHBIX pCaKI_[I/If/'I mocpeaACTBOM COCTaBJICHUA
QJICKTPOHHOI'O 0ajaHca 3THUX peaKHI/Iﬁ

7.2

YpPaBHEHUSI PEAKIMU PA3JIMYHBIX THUIIOB; IOJHBIE U COKPAIIEHHBIE YpaBHEHUS
peaxkiuii HOHHOro 0OMEHa, YYUThIBAsl YCIOBHS, IPU KOTOPBIX 3TH PEAKIIUH UIYT
J10 KOHIIA

7.3

peakiuii TUApPOJIM3a, pEeaKuuil KOMIUIEKcooOpa3oBaHus (Ha  mpuMepe
THJIPOKCOKOMIUICKCOB I[MHKA U aTFOMUHHUSI)

CdopmMupoBaHHOCTH YMEHHUSI IOATBEPKAAT!

8.1

Ha KOHKPETHBIX IIPUMEpaxX XapakTep 3aBUCUMOCTH PEaKLMOHHON CIIOCOOHOCTHU
OpPraHMYEeCKUX COCIMHEHHU OT KPATHOCTH M THIIA KOBAJICHTHOW CBsI3U (O- u T-
CBSI3H), B3aMMHOT'O BIIMSIHUSI aTOMOB M TPYIII aTOMOB B MOJICKYJIaX, a TAKKe OT
0COOCHHOCTEN peann3aliyl pa3IuYHbIX MEXaHHU3MOB NPOTEKAHMSI peaKIUn

8.2

XapaKTCPHBIC XHUMHUYCCKUC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIMMHA
OKCIICPUMEHTAMM U 3alIMCAMU ypaBHeHI/Iﬁ XHUMHUYCCKUX peaKHI/Iﬁ

ChopMUpOBaHHOCTh YMEHHUS XapaKTePU30BaTh COCTAB M BAXKHEHUIIINE CBOWCTBA
BEILECTB, NMPUHAJICKANX K ONPENEIEHHBIM KilaccaM M TpynrnaM COeIUHEHUH
(mpocThie BelecTBa, OKCHIBI, THAPOKCHUIBI, COJIM; YIJIECBOIOPOJBI, MPOCTHIC
3¢upsbl, cIupThl, (PEHOJBI, ATbJACTH/IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC
3(HPBI, )KUPBI, YIICBOIbI, AMUHBI, AMHHOKHCIIOTHI, OCIIKH)

10

CdopMupoBaHHOCTH YMEHUS IPOBOJUTH PACUETHI 10 XUMHUECKUM GopMyiaM U
YPaBHCHHSIM XUMHYECKHUX PEAKIIMH C UCTIOJIB30BaHUEM (U3NICCKUX BEITUIHH:

10.1

Maccel (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTA PEAKIUH, €CIH OJHO W3
MCXOAHBIX BEUIECTB JIaHO B BUJIE PacTBOpa C ONPEAECIEHHON MacCOBOW JIOJNEH
pPacTBOPEHHOTO BEIIECTBA MM JIaHO B M30BITKE (MMEET MPUMECH)

10.2

MaccOBOM WM 00BbEMHOM J10JIM, BBIX0J1a IPOAYKTA PEAKIIUI

10.3

TEII0BOTO 3 (DHEeKTa peakui

10.4

00BEMHBIX OTHOIIIEHUN I'a30B

10.5

M0 HAXOXACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bitagenue cucreMol 3HaHUN O METOAAX HAy4YHOI'O MO3HAHUS SABJICHUM IIPUPOIBI,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HAYKaX MU YMEHHE IPUMEHATHh 3TH 3HAHHUS NPH
HKCIEPUMEHTAIBHOM HCCIIECOBAaHUM BELIECTB U /ISl OOBACHEHUS XMMHUYECKHX
SBJICHUM, UMEIOIUX MECTO B IPUPOJIE, TPAKTHUECKON EATEIbHOCTH YEJIOBEKA U
B [TIOBCEJHEBHOU KU3HU

12

ChopMUPOBAaHHOCTh YMECHHS MPUMEHATH (MCIOJIB30BaTh) 3HAHHUS O COCTABE U
CBOMCTBAax BELIECTB JUJIs DKCIEPUMEHTAIBHON MPOBEPKU TUIIOTE3 OTHOCUTEIBHO
3aKOHOMEPHOCTEH NPOTEKAHUSI XUMHUYECKUX PEaKIWl W TPOTHO3UPOBAHUSA
BO3MOXHOCTEM HX OCYIIECTBIEHHUs; CUCTEMHBIE XHMHUYECKUE 3HAHUA JUIS
OOBSICHEHUSI M TIPOTHO3UPOBAHUS SIBJICHHUM, UMEIOIMIUX €CTECTBEHHOHAYUHYIO
Opupoay; Uil TPHUHSATUS TPAMOTHBIX peUIeHHH mpodieM B CHUTyalUsX,
CBSI3aHHBIX C XUMHUEH

13

ChopMupOBaHHOCTH yMEHHUS IUIAHUPOBAaTh M NPOBOJUTH XUMHUECKUI
9KcriepuMeHT  (MOJydeHHe W HW3yYeHWe CBOWCTB  HEOPraHWYECKHX U
OpPraHMYECKHUX BEIECTB, KaYECTBEHHBIE PEAKIIMU YIJIEBOJOPOJIOB PA3THUHBIX
KIacCOB W  KHCIOPOJCOAEPKAIINX  OPraHMYECKWX  BEIIECTB, pEIICHHE
OKCHEPUMEHTANbHBIX  337a4 10  pPACHO3HABAHUIO  HEOPraHMYECKUX U
OpPraHMYEeCKHUX BEIIECTB) C COOJIIOJICHUEM MpPaBUiI OE30MacHOr0 OOpaIieHUs C
BEIIECTBAMM U J1a0OpaTOpHbIM 0OOpyaoBaHUEM; (HOpMyTUpOBaTh IENU
WCCIICIOBAHMSI; TIPEJICTABIATh B Pa3IMIHON (hopMe pe3ylbTaThl IKCIICPUMEHTA,
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AHAJIM3UPOBATh U OUCHUBATE UX JOCTOBCPHOCTH

14 ChopMUpPOBAaHHOCTh YMEHHSI  OCYIICCTBISITH  ICJICHANIPABIICHHBIA  TTOUCK
XMUMUYECKOW HH(OpMAIMU B Pa3lUYHBIX HCTOYHHMKAX (Hay4Hass U y4eOHO-
Hay4yHas JIMTEpPaTypa, CPEACTBa MaccoBOW wHQopmamuu, cetb WHTEepHET U
IpyrHe),  KPUTHYCCKH  aHAJIM3HPOBAaTh  XUMHYECKYyI0  HH(OpMAIHIO,
nepepadbaTeBaTh €€ U UCIOIB30BaTh B COOTBETCTBUH C MOCTABICHHONW yueOHOU
3agauen

15 CdopMUpOBaHHOCTh yYMEHHSI MPOTHO3UPOBATH, AHATU3UPOBATH U OIICHUBATH
uHGOPMAILIUIO C MO3ULIUN IKOJOTUYECKOM O€30MacHOCTH MOCIEACTBHM OBITOBOM
U TPOU3BOJICTBEHHOW JESATEIBHOCTH YEJIOBEKa, CBSI3aHHOW C MepepadOTKOU
BellecTB; cHOPMUPOBAHHOCTh YMEHHUI OCO3HABaTh OMACHOCTH BO3JICHCTBUS Ha
JKHUBBIC OpPraHU3Mbl OHpeI[eHéHHBIX BCIICCTB, IIOHHMAasa CMBICI IIOKa3aTCiId
IpeleIbHON JOMYCTUMON KOHIEHTpPALUU, U MOSCHATh HAa MpHUMEpax CIOCOObI
YMCHBIICHUA W HNPCAOTBPAILLICHHA HX BPCAHOI'O B03H€I>'ICTBI/I$I Ha OpraHusm
YyeJIoBeKa

Ilepeyennb 371eMeHTOB cofep:kaHus, MpoBepsieMbIXx HA EI'D mo xumun

Kon IIpoBepsieMblii 2JIEMEHT CONEepKAHUS
1 TeopeTnueckne OCHOBbI XUMUU
11 Crpoenue BemectBa. CoBpeMeHHass MOJENb CTpoeHHs aToma. Pacnpenenenue

JJIEKTPOHOB 10  DHEPreTHYECKHMM  ypoBHsAM. Kitaccudukarms XUMHYECKUX
a5eMeHTOB. OCOOCHHOCTH CTPOCHHSI DHEPreTHUECKUX YpoBHE# atomoB (S-, p-, d-
aseMeHToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. DJICKTPOHHAs
KOoH(UTYypanusi aToMa. BaJleHTHBIC JICKTPOHBI

1.2 [Tepuonuueckas cucrema xumudeckux siemeHToB .M. Menneneera. Ouznveckui
cMmbica [lepuognueckoro 3akona JI.JM. Menneneesa. [IprumHbl U 3aKOHOMEPHOCTH
W3MEHEHUS CBOWCTB JJIEMEHTOB M HX COCAMHEHUN IO NEPUOJAM M TPYIIIAM.
3aKOHOMEPHOCTH B HW3MEHEHUH CBOWCTB TIPOCTHIX BEHIECTB, BOJOPOJHBIX
COEMHEHMH, BBICIIMX OKCHUJIOB U THIPOKCHUIOB

1.3 BanenTtHocTh. DnexTpoorpuniatenbHoCcTh. CTENEHb OKUCIEHUS

1.4 Bumsl XumMu4eckoil cBsi3u (KOBaJCHTHAsl, MOHHAsI, METAIMYECKasl, BOJAOPOIHAS) U
MexaHu3Mbl €€ oOpa3oBaHMs. MexMoNeKyIspHble B3auMoJehcTBUs. Bemecta
MOJIEKYJIAPHOTO Y HEMOJIEKYJISIPHOTO CTPOEHUs. THUIBI KPUCTAJUIMYECKUX PELIETOK.
3aBUCHMOCTh CBOMCTBA BEIIECTB OT THMA KPUCTAININYECKOH PEIIETKH

1.5 Xumunyeckas peaknus. Kinaccupukanus XMMHUYECKUX PEaKIMii B HEOPraHUYECKOH U
OpPTaHWYECKON XUMUHU. 3aKOH COXPAHCHHS MACChI BENECTB

1.6 CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT Pa3JIMYHBIX (DAKTOPOB

1.7 TernoBsie 23 (HEeKThl XUMUYECKUX peakinii. TepMoXUMUYecKue ypaBHEHH

1.8 OOparumble peakiuu. XHUMHUYECKoe paBHOBecwe. @akTopbl, BIUAIOIINE Ha
coctosiHue xumudeckoro pasHosecws. [Tpunmmmn Jle [llarense

1.9 OnekTponuTtrueckas gucconuanusa. CunpHble W ciabbie dnekTponuThl. Cpena

BOJAHBIX pPAacTBOPOB BEIIECTB: KHCIas, HeWTpanbHas, 1mienodHas. CreneHb
nuccomuanmu. Peakuu nogHOro oomMena

1.10 I'uaponus coneit. MoHHoe mpousBencHue BOAbL. Bomopoassiii mokaszarens (pH)
pacTBopa
1.11 CrocoObl BBIpaKEHHUSI KOHIEHTPAIMU PACTBOPOB. MAaccOBasl JOJSI PACTBOPEHHOTO

BCIICCTBA, MOJIAPHAasA KOHLOCHTpAaIUA. HaCI)IH_[eHHBIe N HCHACBINICHHBIC PACTBOPLI,
PacTBOPUMOCTE. KpI/ICTaHHOFI/I,Z[paTBI

42




1.12

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. lloBeneHue BemecTs B cpemax C
pa3HbIM 3HaueHneM pH. MeTobl 31eKTpoHHOTr0 OanaHca

1.13

DNEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH

OCHOBBI HEOPTaHUYECKON XUMHH

2.1

Knaccudukanus HeopraHumdeckux coefauHeHuil. HomeHkIaTypa HeOpraHuyecKux
BEIIECTB

2.2

XUMHYECKHE CBOMCTBA BAKHEHMIINX META/UIOB (HATPHUil, Kajwii, KajbIMi, MarHHA,
QIIOMUHUM, I[MHK, XpOM, JXeJie30, MeIb) M HX coeauHeHuid. OOIHe CrocoOb!
MOJTYYCHHS] METAJJIOB

2.3

XUMHUUECKHE CBOMCTBA BaKHEHININX HEMETA/UIOB (rajoreHoB, cephl, a3ota, docdopa,
yriieposia ¥ KPeMHHS) U MX COSIMHEHHUH (OKCHIOB, KUCIOPOACOACPKAIINX KHCIIOT,
BOJIOPOJIHBIX COCIMHCHHMIA)

2.4

I'eneTndeckas CBSI3b HCOPTaHUYCCKUX BCHICCTB, MNPHHAMICKAINUX K Ppa3jIMdIHbIM
Kj1accaM

2.5

Nnentudukanuss HEOPraHUYECKUX COeAMHCHMA. KauecTBEHHBIE pEakIuu Ha
HEOpPraHWYECKHUE BEIIECTBA U UOHbI

OCHOBBI OPraHUYECKON XUMHH

3.1

OCHOBHBIE IIOJIOKEHUSI TEOPUU XUMHUYECKOIO CTPOEHUSI OPraHUYECKUX COCIMHEHUN
A.M. BbytnepoBa. VYriepoaHbIl CKeleT OpraHMYecKod MoJieKyibl. KpaTHOCTh

o 3 2 o
XMMHMYECKON CBSI3U, O- M T-CBSI3U. SP “-, SP “-, SP-rubpuan3anuu opOuTaneii aroMoB
yriaepoaa. 3aBUCUMOCTb CBOMCTB BEHIECTB OT XMMHMUYECKOTO CTPOEHUS MOJIEKYII.
I'omonoru. I'omonorudeckuit psa. Mzomepust u n3omepsl

3.2

[Tonsitue o pynkumroHanbHOM rpymnme. OpueHTanuoHHbIe 2P PEKTH 3aMecTUTENeH

3.3

[lpencraBnenne o KiIaccu(UKAMU OpPTraHUYECKUMX BemecTB. HomeHkimatypa
OpPraHMYEeCKHX COCOUHEHWI (CHUcTeMaTHyecKas) W TPHBHAIbHBIC HA3BaHUS
BAKHEHIINX NPEJICTABUTENICH KJIACCOB OPraHUYECKHUX BEILIECTB

3.4

CB0OOIHOpAAMKAIEHBIA U MOHHBIN MeXaHU3MBI peakiun. [loHsaTHe 0 HyKIeoduie u
anektpoduie. IlpaBuino MapkoBHukoBa. [Ipasuiio 3aiinieBa

3.5

Ankanbpl. XUMHUYECKHE CBONCTBA aJIKaHOB. TaJIOTEHUPOBaHUE, JETUAPUPOBAHUE,
TEPMUYECKOE PA3JIOKEHUE, KPEKUHT, U30Mepu3anus, roperue. [loaydeHne aakaHoOB.
[Muknoankanbl. Crneunduka CBONCTB LMKIOAIKAHOB C MajbIM pa3MEpOM LHUKJIA.
Peakiuu npuCcoeIMHEHNs U PaJUKaAIBHOIO 3aMEILICHUS

3.6

Ankenbl. XHMMHUYECKHE CBOWCTBA. pEAKIMH MpUCOeAUHEeHUs (TraJloreHupOBaHUE,
THAPUPOBAHUE, THAPOTATOTCHUPOBAaHKUE, THApPATAIMs), TOPCHUS, OKHUCICHHS U
nosumepuszanuu. [IpombllieHHbIE U J1a0OpaTOPHBIE CIOCOOBI MOTYUYEHHS AIKEHOB

3.7

Ankanuensl. XHMMHUYECKHME CBOMCTBA QJIKaJAMEHOB. pEAaKUHUHU IPUCOECIUHEHUS
(ruapupoBaHue, TaJOreHUPOBAHKE), TOPEHUS W TonuMmepusanuu. [lomydenue
aJIKaJueHOB

3.8

AnkuHBl. XWMHYECKHE CBOWCTBA: PEaKIUH MPHCOeIUHEHUs (TajoreHupoBaHHe,
THIPUPOBAHUE, THUAPATAlUs, THAPOraJOreHHpPOBaHHE) KakKk CHoco0 TMONTyueHHs
MOJIUMEPOB M JPYrUX TOJIE3HBIX MPOAYKTOB. Peakumu 3amenienus. ['openue
aleTWIEHa KaK MCTOYHHUK BBICOKOTEMIIEPATYpPHOIO IUIAMEHH JUISl CBAPKU U PE3KHU
MeTtaiuioB. [I[puMmeHeHne aneruineHa

3.9

Apenbl. XUMHUYECKHE CBOMCTBA OEH30Ja. peaklUH SJIEKTPOPHILHOIO 3aMEICHuU,
npucoenuHenuss  (TUApPUpOBaHHME,  TaJlOreHUpOBaHHWE).  Peakuuss  rOpeHws.
Oco0eHHOCTH XMMHMYECKHX CBOMCTB Tosyona. [lomyuenune Oenzona. OcobeHHOCTH
XUMHUYECKHX CBOMCTB ctupona. [lomumepusanus crtuposna. CrnocoObl MOTydyeHUS U
IPUMEHEHNE apOMATHUECKHUX YTIIEBOJIOPOIOB

3.10

Crouptel.  IlpenenbHble  OOHOATOMHBIE  CHHUPTHL.  XUMHUYECKHE  CBOMCTBA!
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B3aMMOJICIICTBHE C HATPUEM KaK CIIOCO0 YCTAaHOBJICHHS HAIUYUS THIPOKCOTPYIHIIbI, C
raJloreHOBOJIOPOJIaMH  KaK  Croco0 TONYy4eHUs pacTBOpUTENEH, BHYTPH- U
MeXMOJIeKyIApHas aeruaparauus. Peakuus ropenus. [lonydenue sTanona: peaxius
Opo>KeHMsI TJIIOKO3bl, TUAparanus 3TUJCHA. OTWICHIVIMKOAb M TJIMLEPUH Kak
MPEJICTABUTENHN MTPeJIeIbHBIX MHOTOATOMHBIX CIIUPTOB

3.11

®enon. Xumuueckue cBoiictBa (eHona (peakiuy ¢ HaTpUeM, THIPOKCHIOM HATPHS,
o6pomom). TTonyuenue Gpenona

3.12

AJIBI[CFI/IILBI. XUMHYECKHE CBOMUCTBA MMpCaACIIbHBIX AJIBJACTUIOB. I‘I/I,HpI/IpOBaHI/Ie;
Ka4eCTBEHHbIC pPEAaKIMU Ha KapOOHWIbHYIO rpymnmy (peakuus “‘cepeOpsHOro
3epkana”, B3ammojeiictBue ¢ ruapokcuaomM meau (I). Tlomydenue mnpenenbHBIX
QIbJCTHIOB. OKHCJCHHEC CIUPTOB, THAparalys aleTwieHa. AIIeTOH Kak
npe/ICTaBUTENb KeTOHOB. OCOOCHHOCTH PEAKIIMU OKHUCIICHHUS alleTOHA

3.13

KapOoHoBble KHCIOTBI. XHMMHYECKHE CBOWCTBA MpPEAEIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHMYECKHUX CBOWCTB MYpPaBbUHOW KHCIOTHI.
[Tonyuyenue npeaenbHbIX OJJHOOCHOBHBIX KApOOHOBBIX KUCIJIOT: OKHCIIEHHE AJIKaHOB,
AJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIBIETUAOB. BoIcIIne npeaenbHbple U HENPEAEIbHbIE
KapOOHOBBIE KUCIIOTHI

3.14

Crnoxuble 3¢upbl U KUpbl. COcOOBI TMOTY4YEeHUsI CIOXKHBIX 3PupoB. OOpaTHMOCTh
peakuuu srepudukanuu. [IpuMeHeHHe CIOXKHBIX 3(QUPOB B NHIIEBOH U
nap@roMepHONH NPOMBINUIEHHOCTH. JKHUpBl Kak CIOXHbIE 3(QUpbl TIUIEpUHA U
BBICHIMX KAapOOHOBBIX KHCJIOT. XHMHMYECKHE CBOMCTBA JKUPOB. T'HJIPUPOBAHUE,
okucieHue. ['maponus, WM OMBUICHHE, >KUPOB KakK CHOCOO MPOMBIIUIEHHOTO
HOJY4YEeHUs1 COJeH BBICIIMX KapOOHOBBIX KHUCIOT. MbUla KakK COJIM BBICIIUX
KapOOHOBBIX KHCIIOT

3.15

XHUMHUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIMHU C YYaCTUEM CHUPTOBBIX U aJbIETUIHON
TpymI W MOJOYHOKHCIOE Opoxenue. llpuMeHeHHMe TIIOKO3bI, €€ 3HAa4YeHUE B
JKH3HEACATCILHOCTH OopraHusma. Jucaxapuibr. caxaposa, MaJbTO3a.
BoccranaBnuBaromme W HEBOCCTaHaBIMBAKOUIME  Aucaxapuisl.  ['maponus
nucaxapunoB. Ilomucaxapunbl: Kpaxmai, TJIMKOreH. CTpOeHHE MaKpOMOJIEKYJ
KpaxMayia, TJIMKOT€Ha U [eJUToo3bl. DU3MyecKue CBOMCTBA Kpaxmajia |
LEJUTI0NI03bl. XUMHUUECKHE CBOMCTBA Kpaxmaia: THIPOJIN3, KAUECTBEHHAs PEaKLMs C
MOJOM. XHWMHUYECKHE CBOWCTBA IEJUTIOJIO3BI: THAPOIM3, TMOJdydyeHue 3PUpoB
11eJUTI0J103b1. [TOHsITHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH MIENK)

3.16

AMUHBI. AMUHBI KaK OpPraHMYECKHE OCHOBAHMS. PEAKIMH C BOJOW, KHUCIOTAMH,
peakuusi TOpeHMs. AHWIMH Kak NPEACTaBUTENb apOMATHUYECKUX aMHUHOB.
XUMHUYECKHE CBOMCTBAa aHWJIMHA. B3aUMOJIEHCTBHUE C KHCIOTaMH, OPOMHOM BOIOM,
okucnenue. [lonyuyeHue aMHHOB alKUIMPOBAHHMEM aMMHMAKa U BOCCTAaHOBJIEHHEM
HUTPONPOU3BOJIHBIX YTIIEBOJOPOIOB

3.17

AMUHOKHUCIOTBL M OeNKH. AMHHOKHCIOTHI Kak aM(pOTEepHble OpraHHYecKue
coenquHeHUsl. OCHOBHbIE aMHUHOKHCIOTHI, oOpasyromue Oenku. XUMHUYECKue
CBOiicTBa OENKOB: THIPOJIN3, JCHATYpAllMs, KaueCTBEHHbIC (L[BETHBIC) peakluu Ha
Oenku

3.18

CTpoeHHe U CTPYKTypa MOJIUMEPOB. 3aBUCUMOCTh CBOWMCTB MOJIMMEPOB OT CTPOEHUS
Molnekyl1. OCHOBHBIE CHOCOOBI TONYUYEHUS BBICOKOMOJIEKYISIPHBIX COEIWHEHUIL:
pEeaKIyy MOJTUMEPHU3AINH U MOJUKOHeHcannu. Kinaccudukaius BOJOKOH

3.19

I/IIICHTI/I(I)I/IKEU_II/I}I OpPraHUvYCCKUX coequHeHui. PemeHue OKCIICPUMCHTAJIbHBIX 3a/1a4
Ha pacriO3HaBaAHUEC OPraHNYCCKUX BCUICCTB

3.20

I'eneTnyeckas CBA3b MCIKAY KIaCCaAMU OPraHUYCCKUX CO€UHEHMI

XUMUS U KU3Hb

4.1

XuMus B MOBCeHEBHOM )u3HU. [IpaBuna 6e3onacHoi pabOTHI C €IKMMH, TOPIOYUMU
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Y TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMH OBITOBOW XMMHH

4.2

XuMus U 300poBbe. XUMUSA B MEAULHMHE. XUMHUSA U CEIIbCKOE XO3SMCTBO. XUMHUS B
MIPOMBIIIUICHHOCTH. XUMUS M dHEPreTHUKA: MIPUPOIHBIN U MONMYTHBIM HEDTSIHON ra3bl,
ux cocraB W wucnonb3oBanue. CocraB Hedtn u e€ mnepepaboTka (MPUPOIHBIC
HCTOYHUKH YTJIEBOJIOPOJIOB)

4.3

XuMHUSg W 3KOJOrMA. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAKWEH Cpeabl U €ro
nocneacteus. Oxpana rungpocdepsl, MmouBbl, atMocdepbl, Giopsl U ¢GayHbl OT
XUMHYECKOro 3arpsisHeHus. llpoOnemMa OTX0MOB M TOOOYHBIX TMPOJIYKTOB.
AJIbTepHAaTUBHbBIE UCTOYHUKHU YHEPTUU

4.4

OOmme mpencTaBieHUs O NPOMBIIIICHHBIX CIOCO0aX MOJIYYEHUS XUMHUYECKHUX
BelecTB (Ha puMepe MpOM3BOACTBA AMMHAKa, CEPHOM KUCIO0Th). UépHas U 1BeTHAs
Metanyprus. CTEKI0 M CWIMKAaTHas I[POMBIILIEHHOCTh.  [IpoMblineHHast
oprannyeckast XuMusi. CeIpb€ JUIsl OpraHM4eCcKOi NPOMBIIUIEHHOCTH

Tunel pacy€THBIX 3a1a4

5.1

Pacuétsl Macchl BemiecTBa Wi 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY BEILIECTBA,
Macce Ui 00bEMY OJIHOTO U3 YYaCTBYIOIIMX B PEAKIIMY BELIECTB

5.2

Pacuérel TermoBoro 3¢ dexra peakuun

5.3

Pacué€Tel 00bEMHBIX OTHOIICHUH Ta30B MTPU XUMHYCCKUX PEAKITUIX

5.4

Pacuérel Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MIPOAYKTOB PEAKIMU, €CIIH OJHO U3
BEIIECTB JIaHO B M30BITKE (MMEET MPUMECH)

5.5

Pacuérsl maccoBoil uiaum  OOBEMHOM JOJMM BBIXOAA MPOJAYKTa pEaKUUu OT
TEOPETUYECKU BO3ZMOXKHOIO

5.6

Pacuérer macchl (00bEMa, KOJUYECTBA BEHICCTBA) MPOIYKTA PEAKIIMH, €CIIU OJTHO U3
BEIIIECTB JaHO B BHUJIE pacTBOpa C OMPEICIEHHON MacCOBOM JOJEH pacTBOPEHHOTO
BellleCTBa

5.7

PacuéTel ¢ ncronp3oBaHrEeM NMOHATUH 'MaccoBas 10, "MOJspHas KOHIICHTpauus
"pacTBOPUMOCTD '

5.8

Haxosxnenue MoiekyisipHOil (hopMyIibl OPraHUYECKOI0 BEIIECTBA MO €ro MIOTHOCTH
U MacCOBbIM JIOJIIM 3JIEMEHTOB, BXOISIIMX B €ro COCTaB, WJIM IO MPOIYKTaMm
CrOpaHHus
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