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HOSACHUTEJBHASA 3AIINCKA

Pabouas mporpamma o XuMuM Ha ypOBHE CpeHero olIiero oopa3oBanus papaboTaHa Ha OCHOBE
®denepanpbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpa3zoBanum B Poccuiickoit Denepanuny,
TpeOoBaHUI K pe3yJibTaTaM OCBOEHUS (enepaibHON 00pa30BaTeIbHON MPOrpaMMBbl CPEIHET0 OOIIEro
obpazoBanusi(®OIl COO), mpencraBieHHbIX B Denepa’ibHOM TOCYIAPCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yuérom Konnenuuu npenonaBanust yaeOHOro npeameTa « XuMus» B 00pa3oBaTeIbHbIX
opranuzanusx Poccuiickoit deneparuu, pealu3ylOIMX OCHOBHBbIE 00pa3oBaTelbHbIE MPOTrpaMMbl, H
OCHOBHBIX MmosioxkeHut « CTpaTeruu pa3Butus Bocnutanus B Poccuiickoit denepanuu Ha nepuona g0 2025
roga» (Pacnopsixenue IlpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha ypoBHE YriyOJNEHHOro M3y4eHHs] 3aHHMaeT BaXHOE MECTO B CHUCTEME €CTECTBEHHO-
HayyHoro obOpasoBanus ywamuxcsi 10—11 kmaccoB. M3ydenue mpeamera, peannsyeMoe B YCIOBHAX
nuddepeHupoBaHHOr0, NMPOoQUIbHOr0 00y4eHHUs, MPU3BAHO OOeCmeyuTh 00I1e00pa3oBaTeNbHYIO U
OOIIEKYJIBTYPHYIO TOATOTOBKY BBIMTYCKHUKOB IIKOJBI, HEOOXOMUMYIO I aJanTalid UX K OBICTPO
MEHSIOIIMMCSI YCJIOBHUSIM JKU3HU B COLIMYME, a TaKXKe IJIsl MPOAOLKEHHs OOyUeHHs B OpraHM3alusiax
po(hecCHOHATBLHOTO 00Pa30BaHUs, B KOTOPBIX XUMHSI SIBISICTCS OHON M3 MPUOPUTETHBIX TUCITUILIHH.

B nporpamme mo xuMuM Ha3HauEHHUE NMPEAMeTa « XUMHUS MoJIydaeT MOoAPOOHYI0 HHTEPIIPETAIIUIO B
COOTBETCTBHM C OCHOBomojarammumu nonoxeHuasmMu @I'OC COO o B3auM000yCIOBIEHHOCTH LieTeH,
colepXaHus, pe3yJbTaTOB oOOy4deHHs: U TpeOOBaHMH K YPOBHIO TIOATOTOBKH BBITYCKHHKOB.
CBHUAETENECTBOM TOMY SIBJISIFOTCS CIEIYIOIINE BBITOIHIEMbIE TPOrPaMMOM 1O XUMHUH (YHKIIUH:

e uHQOPMALIMOHHO-METOJUYECKas,  peaju3alus  KOTOpod  obOecrednMBaeT  MOJTy4YeHHE
MPEACTABJICHUS O LEJSIX, CONepKaHUM, 00IIeil cTpaTeruu o0y4deHusl, BOCIIUTAHUS U Pa3BUTHS
00yYaroUXxcsa CpeCcTBaMU IpeaMeTa, M3y4aeMoro B paMKax KOHKPETHOTO poduis;

e OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpas IpelycMaTpuBaeT OIpeleleHUe: MPUHIIUIIOB
CTPYKTYPUPOBAHHUS U MOCJIE0BATEILHOCTH U3YUYEHUS yUeOHOr0 MaTepralia, KOJIM4eCTBEHHBIX U
KaueCTBEHHBIX €ro XapaKTEpUCTHK; MOAXOJI0B K (POPMHUPOBAHUIO COJAEPKATEIBHONW OCHOBBI
KOHTPOJII M OIICHKHM O0pa30BaTeIbHBIX JOCTHKEHHH OOydalomuxcsi B paMKaX HTOTrOBOM
aTTecTanuu B opMe eIMHOT0 rOCyIapCTBEHHOT0 SK3aMeHa 10 XUMUHU.

[Tporpamma amst yriryOIEHHOT O U3YYCHHSI XUMUH:

® yCTaHABIMBAaET MHBAPUAHTHOE MIPEIMETHOE COJepKaHHe, 00s3aTeNbHOE IS U3YUCHUS B paMKaX
OTAENBHBIX MPOQUIEH, TPeayCcMaTPUBALT PaCIIpEeTICHIE U CTPYKTYPHUPOBAHHUE €TO0 IO KJ1accaMm,
OCHOBHBIM COJIep)KaTeIbHBIM JIMHHSIM/pa3/ieiaM Kypca;

e 1aéT TpUMEpPHOE pacrpeaelieHue y4yeOHOro BpEMEHH, PEKOMEHIYEeMOro [Uisl H3ydeHHUs
OTJIEIILHBIX TEM;

e MpeJiaraeT MPUMEPHYIO MOCIEN0BATEIHFHOCTh H3yUeHUs ya1eOHOr0 MaTeprana ¢ y4€ToM JIOTHKU
MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U MEKITPEIMETHBIX CBSI3EH;

e aéT METOAMYECKYI0 MHTEepIpeTaluio Iefell W 3ahad U3ydeHHs mpeaMera Ha yriyO0iaEHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEAHEro oO0IIero odpa3oBaHMUS,
COIEpPKATEIbHOM  XapaKTepUCTUKU IUJIAHUPYEMBIX  PE3yJbTaTOB  OCBOEHUS  OCHOBHOM
00pa30BaTenbHOI MPOTrPaMMBI CPEIHET0 00IIero 00pa3oBaHus (JIMYHOCTHBIX, METAIIPEAMETHBIX,
MPEIMETHBIX), a TaKkKe C Yy4€TOM OCHOBHBIX BHJOB Y4€OHO-IIO3HABATEIBHBIX EHCTBUIA
00yyJaroIerocs o OCBOEHUIO COJIEPyKaHMsI IPEAMETa.

Ilo Bcem Ha3BaHHBIM MO3ULHUSIM B MpOrpaMMe IO XMMHUU IPEAYyCMOTPEHA MPEEMCTBEHHOCTb C
o0OydeHHMEM XHMHUHM Ha YPOBHE OCHOBHOI'0 00IIero oOpa3oBaHMs. 3a NpelaejaMu yCTaHOBJICHHOMN
MPOrPaMMOM 10 XMMHUH 00s13aTeIbHON (MHBAaPUAHTHOMN ) COCTABJISIOIICH COJIep)KaHMs yueOHOro mpeaMera
«Xumus» OCTa€rcss BO3MOXKHOCTH BBIOOpa €ro BapHaTHMBHOM COCTAaBJSIONIEH, KOTOpas [OJDKHA
OIpENENATHCS B COOTBETCTBUU C HAPaBJIECHHUEM KOHKPETHOr O Mpoduiis 00ydeHusl.

B cootBerctBHM ¢ koHuentyaldbHbIMH TOn0keHUsIMH PI'OC COO o Ha3HaYeHUU NPEIMETOB
0a3oBoro u yriayO0néHHOro ypoBHel B cucteme nuddepeHnpoBaHHOr0 O0yUYeHHsI HA YPOBHE CPEIHETO
obmiero o0pa3oBaHWsT XHMHS Ha YpPOBHE YIrIyON€HHOrO W3YYEHHs HAMpaBieH Ha pealn3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIUM ATANOM MOJYyYEeHUSI XUMUYECKOro 00pa3oBaHusl B PAMKax U3y4eHUS
CTHeNHMaIbHBIX €CTECTBEHHO-HAYYHBIX U XMUMHYECKUX JUCIUIUIMH B By3aX W OpPraHU3AIMSAX CPEIHEro
npodeccoHanbHOro obpa3zoBaHusi. B 3Toll cBA3M H3ydeHHME MpenMeTa «XUMHS» OPUEHTUPOBAHO



MPEUMYIIECTBEHHO Ha paCHIMpEHUE M YIIIyOJieHHe TEOpPeTHUYECKOM M MPaKTUYECKOW MOATOTOBKH
oOyyaronmxcs, BBIOpaBIIUX OIpeneiaéHHbll mpoduiab oO0ydeHHs, B TOM YHCIE C MEpPCIeKTHBOU
MOCTEAYIOIIEro TMOJMy4YeHHUs XHMHUYECKOro o0pa3oBaHUs B OpraHu3aluax NpodeccHOHaTbLHOro
obpaszoBanus. Hapsiny c atum, B cBete TpedoBannit @I'OC COO k miiaHupyeMbIM pe3yJibTaTaM OCBOEHUS
(denepanpHOil  00pa30BaTENBHONW MPOTPaMMBI CPEIHEro OOIIEro o0pa3oBaHUs HW3YYEHUE MpeaMeTa
«XUMUS» OPUEHTHUPOBAHO TAKXKE HA PELICHHE 3a7a4 BOCIUTAHHUS U COLIMATILHOTO Pa3BUTHS 00ydaromuxcs,
Ha (hOpMUPOBAHUE Yy HUX OOUICUHTEIUIEKTYAIbHBIX YMEHHUH, YMEHUH paliioHaIN3aluy yaeOHOro Tpyaa u
0000 IIEHHBIX CITOCOOOB JESTENEHOCTH, UMEIOIINX MEXIUCIUTITHHAPHBINA, HAATPEIMETHBIN XapakTep.

COCTaBISIOMUMY MpeAMETa « XUMHS» Ha yPOBHE YTIyOIEHHOTO H3y4EHUS SBISIFOTCS YTIyONEHHbBIE
Kypebl — «Oprannueckas xumus» 1 «O0mast 1 Heoprauuueckas xuMus». [Ipu onpezeneHun nmoaxoaoB K
oTOOpY M CTPYKTYpHOW OpraHH3allMd COJEpXKaHUS 3THUX KYypCcOB B MporpaMMme IO XHUMHH 332 OCHOBY
npuHsATH osoxkeHuss PI'OC COO o paznuuusx 6a30BOro U yriryOJIEHHOTO YPOBHEH U3yUeHUs TIPEIMETA.

OcHoBy conepxkaHusi KypcoB «Opranudeckas xuMus» U «OOmas U HeOpraHUYecKas XUMUS»
COCTaBJIIET COBOKYIMHOCTD NMPEAMETHBIX 3HAHUN U YMEHUM, OTHOCSAUIMXCA K 0a30BOMY YPOBHIO U3yUYEHUS
npeaMera. JTa cucTeMa 3HaHUM MOJIydaeT ONpeneEHHOE TEOPETUYECKOE JOMOJIHEHUE, MO3BOJISIOIIEe
OCO3HaHHO OCBOUTH CYIIECTBEHHO O0bIINi 00bEM (hakToTOrMueckoro Mateprana. Tak, Ha yriyOaéHHOM
ypOBHE M3Y4eHHUs IpeaMmera oOecliedeHa BO3MOXKHOCTh 3HAUUTEIBHOI'O yBENUYEHHs] 00bEMa 3HaAHU O
XMUMHUYECKUX JJIEMEHTaX U CBOWCTBAX MX COEJAMHEHUH Ha OCHOBE pACUIMpEHUs M yriyOJeHus
MPEJICTABICHU O CTPOEHUU BEIIECTBA, XMMUYECKON CBSA3M M 3aKOHOMEPHOCTSX IPOTEKAHUs PEaKIUM,
paccMaTpUBaeMbIX C TOYKM 3PEHHMS XHMHYECKOW KHHETUKHM ¢ TepMOAWHAMUKHU. M3ydeHue
MIEpUOINYECKOro 3akoHa U llepmonnyeckoil cUCTEMbl XHMUYECKUX JJIEMEHTOB Oaszupyercs Ha
COBPEMEHHBIX KBAaHTOBOMEXaHMUYECKHX IMPEJICTAaBICHUSAX O CTPOCHHUHM aTtomMa. XUMHUUYECKass CBs3b
OOBSICHSIETCSI C TOYKU 3PEHUS SHEPreTHUECKUX H3MEHEHH Mpu €€ 00pa30BaHUM U Pa3pyIIEHUH, a TAKXKE C
TOYKU 3pEHUS MEXaHU3MOB e€ oOpa3zoBaHus. M3ydyeHune TUIIOB peakiuil AOMONHAETCS (POpPMHpPOBAaHHEM
MIPEACTaBICHUN 00 3JIEKTPOXUMHUYECKUX Mpolieccax U 3JIEKTPOJIM3E paciylaBoOB M pacTBOPOB BellecTs. B
Kypce OpraHM4yecKod XHMHU NPU PaACCMOTPEHUM PEAKLMOHHOW CIOCOOHOCTH COEJUHEHHUH yJlemnsercs
oco0oe BHUMaHHUE BompocaM 00 3JIEKTPOHHBIX A (dekTax, 0 B3aMMHOM BIMSHUU aTOMOB B MOJIEKYJax U
MEXaHU3MaX peaKiui.

Oco0oe 3HaYeHHE UMEET TO, YTO Ha COJlepKaHNEe KYpPCOB XHUMHUHU YIITYOJIEHHOTO YPOBHS H3y4EHUS
JUTSL KITACCOB OMpeAeNEéHHOro nmpoduis (TJaBHBIM 00pa3oM Ha X CTPYKTYPY M XapaKTep JOMOTHEHHHA K
o0mIel cucreMe MPEIMETHBIX 3HAHWW) OKa3bIBAIOT BJIMSHUE CMEXKHBIC MPEIMETHl. Tak, Hampumep, B
CoiepKaHUM TMpeaMeTa I KJIACCOB XMMHKO-(pH3ndeckoro npoduis 6oipiioe 3HaueHue OyayT UMeTh
3JIEMEHTHl y4eOHOro mMarepHasa mo odmeld xumuu. [Ipyn u3ydeHun npeaMera B JaHHOM CIydae aKIEHT
Oyzmer caemaH Ha OOIIHOCTH METOJOB IMO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPH B XMMHH U B (PU3UKE:
ATOMHO-MOJIEKYJIIpHasi Teopust (MOJIEKyJIIpHasi Teopus B (PU3HKE), 3aKOHBI COXPAHEHUSI MACChI M SHEPIUH,
3aKOHBI TEPMOJUHAMUKH, JJIEKTPOJIN3a, TPEICTABICHUS O CTPOSHUH BEIIECTB U JIPYTOE.

B T0 e Bpems B coepaHuU MpeaAMeTa i KJIACCOB XMMHKO -0 0JI0rMuecKoro npoduiis 00abImi
yIeJbHbII Bec OyJeT UMeTh opraHudeckas XuMus. B aToMm ciiyyae mpenoctaBisieTcsi BO3MOKHOCTD IS
Oosee 00CTOSITENFHOIO PACCMOTPEHUSI XUMUYECKOM OpraHu3alliy KIETKU KaK OMOJIOTHYEeCKON CUCTEMBI, B
COCTaB KOTOPOW BXOIAT, K IPUMEPY, TAKUE CTPYKTYpPHbIE KOMITOHEHTHI, KaK JTUMUIbI, OCIKHU, YTIIE€BOIbI,
HYKJIEMHOBBIE KUCJIOTHI U Apyrue. [Ipu 3ToM 3HaHUS O COCTaBE U CBOMCTBAX MpeaCTaBUTENEH OCHOBHBIX
KJIACCOB OpPraHMYECKHUX BEIIECTB CIYXaT OCHOBOW JUIsl M3YYEHHs CYIIHOCTH IpOLEcCcOB (OTOCHHTE3A,
JbIXaHUsl, TULIEBAPEHUSI.

B nnane ¢opmupoBaHUS OCHOB HAay4YHOTO MHPOBO33PEHHS, OCBOSHHUS OOIICHAYYHBIX METO/IOB
MO3HAHUSI M ONbITa MPAKTUYECKOIO NMPUMEHEHHUs HAy4YHbIX 3HAHUI U3ydeHHue mnpeamera «XuMus» Ha
yriyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIIPEAMETHBIX CBS3SIX C YUEOHBIMH MpeAMETaMH, BXOASIIMMH B
COCTaB NMpeAMETHBIX obusacteil «EcrecTBeHHO-Hay4YHbIEe peaMeThl», «MaTematuka U MHGOpMATUKa» U
«Pycckuil I3bIK U TUTEpATypar.

[Tpu m3ydeHnn yueOHOro mpeamera «XuMUs» Ha YrIyOIE€HHOM ypOBHE Takke, KaKk Ha ypOBHE
OCHOBHOTO M Cpe/IHero oo1iero oopa3zoBanus (Ha 6a30BOM ypoBHE), 3a1aueii IepBOCTEIIEHHON 3HAYUMOCTH
sBisieTcss (GopMHpOBaHWE OCHOB HAyKd XUMHUU KaKk oOOJacTH COBPEMEHHOTO EeCTECTBO3HAHUS,
MPAKTUYECKOM eITeTbHOCTH YeJIOBEKa M OJJHOTO M3 KOMIIOHEHTOB MHPOBOH KyJIbTyphl. PemieHue 31oii
3aJla4y Ha yriIyOJIEHHOM ypOBHE U3yUeHHS MpeaMeTa MpeanoiaraeT pealn3aiio Takux eneH, Kak:



dbopMUpOBaHUE TPEACTABICHUN: O MaTEPHAIBHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTAX U
MO3HABAEMOCTH SIBJICHUH MPUPOJIbI, 0 MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U €€ Benylen
poiu B O0ECHEYEHHWH YCTOWYMBOI'O pA3BUTHSL YEJIOBEYECTBA: B PEIIEHUU MpoOJieM
HKOJIOTMYECKOM, DJHEPreTUYECKON U MHUIIEBOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, CO3IaHUT
HOBBIX MAaTEpPHAIIOB, HOBBIX MCTOYHHUKOB SHEPrUM, B OOCCHEYCHHH PaAlMOHAIHHOTO
MPUPOAOII0Ib30BaHHUS, B POPMHPOBAHUH MUPOBO33PEHUS M 00IIEeH KYJIbTYPhI YEJIOBEKA, a TAKKE
AKOJIOTMYECKH 000CHOBAHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IIPUPOTHOM CPEIIE;

OCBOECHHE CHCTEMBI 3HAHUH, JIGKAIIUX B OCHOBE XMMHUYECKOHM COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOU KapTHHBI MUPA: QYHIAaMEHTAJIBHBIX TOHSATHH, 3aKOHOB ¥ TEOPHI XUMHH, COBPEMEHHBIX
MPEACTABIEHUI O CTPOEHUH BEIIECTBA HA PAa3HbIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HAaJIMOJIEKYJIIPHOM, O TEPMOJMHAMUYECKHUX U KHHETHYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS
XUMHYECKUX PEaKIUi, 0 XUMHUYECKOM PAaBHOBECHH, PACTBOpPAX M JUCIIEPCHBIX CHCTeMaX, 00
OO X HAYYHBIX TPUHIIUIIAX XUMUYECKOT'0 TPOU3BOJICTBA;

dopMmupoBaHue y OOYYAIOIIUXCS OCO3HAHHOTO TOHMMAaHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM 1J1 OOBSICHEHUS! KIIIOUEBBIX MJEH W MpoOJIeM COBPEMEHHON XUMUU, AJIS
OOBSCHEHHMS] W TIPOTHO3UPOBAHUS SBJIICHHM, HMEIOIIUX ECTECTBEHHO-HAYYHYIO MPHUPOAY;
TPaMOTHOTO peUIeHUs MPoOJIeM, CBA3aHHBIX C XUMHEH, MPOrHO3MPOBAHMS, aHATIN3a U OIIEHKU C
MO3UIIUKA  AKOJOTUYECKON O€30MacHOCTH TIOCIEeNCTBHI OBITOBOW W MPOM3BOACTBEHHOMN
JIEATEIbHOCTH YEJIOBEKAa, CBS3aHHOM C XUMHUYECKHMM IPOM3BOJICTBOM, HCIIOJIb30BAaHUEM H
nepepaboOTKOM BEIIECTB;

yriyOJieHue MPeACTaBIeHUN 0 HAYYHBIX METOJaX MO3HAHUs, HEOOXOAMMBIX JJISl IPUOOPETEHUS
YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEHIECTB U OOBSICHEHHS] XMMHUUYECKHX SIBIICHUN, MMEIOIIUX
MECTO B MIPUPOJIE, B TPAKTUUECKOU JIESITEIHLHOCTH U TTOBCETHEBHON KU3HHU.

B mnnane peanu3anMu NEPBOOYEPEIHBIX BOCHUTATEIBHBIX M PAa3BHBAIOIIUX (DYHKIMHA I1€J0CTHOU
CHCTEMBI CPEIHEro o0Iero oopa3oBaHUs MPU U3YYECHUHU NpeIMeTa « XUMUs» Ha YriayOJIEHHOM YPOBHE
0CO0YI0 aKTyaJbHOCTh MPUOOPETAIOT TaKKME IEIH U 3a/1a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B IIO3HABAEMOCTH SBJIEHUN NPUPOIBI, YBa)KEHUs K Ipoleccy
TBOPYECTBA B 00JIACTH TEOPETHUECKUX U MPUKIIAIHBIX HCCIENOBaHUN B XUMUH, (OPMUPOBAHUE
MHUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU;

pa3BUTHE MOTHBAllMM K OOYYEHHWIO M TO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO |
CaMOBOCIUTAHHIO HA OCHOBE YCBOEHUS O0IIEYEIOBEYECKUX LIEHHOCTE;

pa3BUTUE IIO3HABATEIBHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX M TBOPUYECKMX CIHOCOOHOCTEH
oOyudarommxcsi, (pOpMUpPOBAHME Y HHUX CO3HATEILHOT'O OTHOIIEHUS K CaMOOOpa3OBaHUIO H
HETIPEPhIBHOMY OOpa30BaHMIO KaK YCIOBHIO YCHEIIHOH Mpo(decCHOHATbHOW M OOIIECTBEHHON
JeSITEeIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/J0POBBIO U MOTPEOHOCTH B 37J0POBOM
o0pase KU3HH;

(dopMHpOBaHNE YMEHHI U HaBBIKOB pa3yMHOI0 IPUPOONOIb30BaHUS, Pa3BUTHE 3KOJIOT UUECKON
KYJIBTYPbI, IPHOOPETEHUE OIBITa O0IECTBEHHO-T10JIE3HON 3KOJIOTHYECKON AEeSITEIbHOCTH.

OO6miee 9uCIO 4YacoB, MPEAYCMOTPEHHBIX [JIi M3YYCHHS XMMUU Ha YIIyOJCHHOM YPOBHE CPEIHETO
obmrero oopasoBanusi, cocrariser 204 yacos: B 10 knmacce — 102 ygaca (3 vaca B Henenmo), B 11 kiacce —
102 gaca (3 yaca B HefIEINIO).



COIAEP)KXAHUE OBYUYEHUASA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTn4yeckne 0CHOBBI OPraHN4Y€eCKOH XMMHH.

[IpenmeT M 3HaYeHHE OPraHMYECKOM XHMMH, IPEICTABICHHE O MHOI000pa3sMu OPraHUYECKUX
COCIMHEHUH.

DNEeKTPOHHOE CTPOEHUE aToMa YTIepojaa: OCHOBHOE W BO3OYXKIEHHOE COCTOSHUS. BaneHTHbIE
BO3MOXKHOCTH aToMa yriepoja. XuMHUYecKas CBSI3b B OPraHMYECKUX COeTUHEHUSX. THUIbl THOpuIn3alun
aTOMHBIX opbOuTaneil yriepoga. MexaHu3Mbl 00pa30BaHUs KOBAJEHTHOH CBs3HM (OOMEHHBIH U JOHOPHO-
akuenTopHsbIi). THUIBI MepeKpbIBaHUS ATOMHBIX OpOuTasel, 6- u m-cBsizu. O AuHapHas, ABOWHAS U TPOitHas
cBs3b. CriocoOBbI pa3pbiBa CBS3EH B MOJIEKYJIaX opraHndeckux BeuecTs. [TonsaTHe 0 cBOOOJHOM pajnukaie,
HYKIIeo(huIe U dIEKTPOHIe.

Teopus cTpoeHus opraHudecKkux coeaquHeHuid A.M. byTiepoBa U cOBpeMEHHBIE IPEACTABICHUS O
CTPYKTYpE MOJIEKYJ. 3HAUY€HUE TEOPUHM CTPOEHUS OPraHUYECKUX COEAMHEHUN. MolekyspHble U
CTpyKTypHBIe Gopmyinbl. CTpyKTypHble (OPMYNBI pa3IMUYHBIX BHUAOB: pPa3BEPHYyTas, COKpallEHHAs,
ckenetHas. M3omepus. Buael nsomepun: CTpyKTypHasi, IPOCTPAaHCTBEHHAs. DIIEKTPOHHBbIE 3()PEeKThl B
MOJIEKYJIaX OPraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIN 1 Me30MepHBIN 3(h(HeKThI).

[TpencraBnenue o kiaccuukanuy opraHudeckux Bemects. [loHsTHE 0 QYyHKIMOHAIBHOM IpyHIIE.
I'omonorus. I'omonornueckue psaapl. CucremaTHdeckas HOMEHKIJIATypa OPraHUYECKHX COCIUHEHHU
(IUPAC) u TpuBHabHble Ha3BaHUS OTACIBHBIX MTPEICTABUTEIICH.

OcoOeHHOCTH W KJIaccH(UKAIMS OpPraHMYecKux peakuuid. OKUCIUTENbHO-BOCCTAHOBUTEILHBIC
peaKuuy B OPraHM4eCcKol XUMUHU.

DKCIepruMeHTaJIbHbIE METO/Ibl H3yUYEHUS BEIIECTB U UX MPEBPALEHHI: 0O3HaKOMJIEHHE ¢ o0pa3amMu
OpPraHWYeCKUX BEIECTB U MaTepralaMi Ha X OCHOBE, OINBITHI 10 MPEBPAILIECHUIO OPraHUYECKUX BEIIECTB
NMpy HarpeBaHuu (IUIaBJIEHWE, OOYIJIMBAaHWE ¥ TOPEHUE), KOHCTPYHPOBAHHE MOJAEICH MOJEKYJI
OpPraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['omonormueckuii psjg ankaHoB, oOmas Qopmyria, HOMEHKIATypa U H30MEpusl.
DIIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJT AlIKAHOB, SP3-TMOpH qM3anus aTOMHBIX OpOUTaeit
yriaepoza, 6-cBsizb. OU3ndecKkue CBOMCTBA aJIKAHOB.

XuUMHYEeCKHEe CBOMCTBA AaJKaHOB: pEAaKIMHU 3aMEIIeHUs, W30MEpH3aluu, JeTUIPUPOBAHMUS,
UMKJIM3aIUY, MHUPOJIM3a, KpeKuHra, ropenus. llpencrtaBieHne o MexXaHU3ME pEaKIUi paguKaIbHOIO
3aMEIIEHHUS.

Haxoxxnenue B npupoae. CriocoObl MoIy4eHNs U IPUMEHEHUE aJIKAaHOB.

[Muknoankanel. OOmas ¢opmyna, HoMeHkiaTypa U wu3oMmepusi. OCOOEHHOCTH CTpPOEHUS U
XUMHUYECKUX CBOWCTB MalbIX (I[MKJIOMPOIAH, IUKIO0yTaH) U OOBIYHBIX (LUKIOMEHTAaH, IIMKIOreKCcaH)
ukioankaHoB. CrocoObl Moay4YeHus U TPUMEHEHHE [TUKII0aTKaHOB.

Ankensl. ['omonornueckuii psig ankeHoB, oOmias ¢opMyrna, HOMEHKIJIATypa. DJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI ANKEHOB, SP?-TMOpUAM3aIKs aTOMHBIX OpOUTAJIEl yriepoaa, G- u
n-cBsizu. CTpyKTypHas M TreoMmeTpuueckast (Iuc-tpaHc-) uzomepus. Dusudeckue CBOWCTBA AJIKEHOB.
XUMHUYECKUE CBOMCTBA: pPEAKIIMU TPUCOEAUHEHUS, 3aMELICHUs B (-MIOJIOKEHUE MpPH JBOWHON CBSI3H,
noauMepusanuu U okucieHus. [IpaBuno MapkoBHuKkoBa. KauecTBeHHbIE peakilud Ha JABOMHYIO CBS3b.
CriocoObI oTyyeHus ¥ MPUMEHEHHE aJIKEHOB.

Aunkanuensl. Knaccudukaius ankaaueHoB (COMPsuKEHHBIC, M30JMPOBAHHBIC, KYMYIUPOBAHHbBIE).
Oco0EeHHOCTH DJEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOMCTB CONPSOKEHHBIX aueHoB, 1,2- u 1,4-
npucoenunenue. IlomuMepuszanus conpsHkE€HHBIX JueHoB. CrocoObl MOMy4YyeHHs] U NpPUMEHEHHE
aJKaJ1eHOB.

Ankxunbl. ['oMomormueckuid psg  ankuHOB, oOmas QopMmyna, HOMEHKIATypa U HU30MEpHsL.
DNEeKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOSHHUE MOJIEKYJI aJIKHHOB, SP-THOpHIN3aIis aTOMHBIX OpOUTael
yraepoga. Pusznueckue CBONCTBA AJIKUHOB. XUMHUYECKHE CBOMCTBA: pEAKIMU IPHUCOECIUHEHUS,
JUMEpH3allul U TpUMepu3aluu, okucieHus. KucioTHble cBoOWCTBa aJKUMHOB, MMEIONIUX KOHIIEBYIO
TpOHYI0 CBsi3b. KauecTBeHHbIE peaklMM Ha TPOWHYIO cBA3b. CrOCOOBI MOJMy4YeHHs M TpUMEHEHHE
AJKUHOB.



ApomaTudeckue yrieBonopoabl (apensl). ['omomorumueckuid psini apeHoB, obOmas ¢opmyna,
HOMEHKJIaTypa M H30MEpHs. ODJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30Ja.
dusnueckre cBOCTBA apeHOB. XMMHUECKHUE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: PEAKIMH 3aMEIIeHUS B
OCH30JIbHOM KOJIbLIE U YIJIEBOJOPOAHOM paJuKaje, peaklUuu NPUCOEIUHEHUs, OKHCIEHHE OMOJIOTOB
Ocn3ousia. IlpencraBieHne 00 OPUEHTUPYIOIIEM JICHCTBHUU 3aMecTUTEIeH B OEH30JIbBHOM KOJIbIIC Ha
pUMepe ANKHIBHBIX PaTUKaIoB, KapOOKCUIBHON, THAPOKCHIBHON, aMUHO- U HHUTPOTPYIIBI, aTOMOB
ranoreHoB. OCOOEHHOCTH XMMUYECKHX CBOMCTB cTupoia. [Tomumepu3zarus ctiuposna. CrocoOs! morydeHust
U TIpUMEHEHHE apOMaTUYECKUX YTJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonytasie HedTsHBIE ra3bl. HedTh n e€ mpoucxoxnenue. KameHHblil yrons u
MPOAYKTH ero mepepaboTku. CrnocoObl mepepaboTKu HepTH: MEeperoHkKa, KPEeKUHT (TepMUYECKHil,
KaTaJMTUYeCKuil), pudopmuHr, nuponu3. [Ipoayktel mnepepaboTkum He(pTH, HUX MPUMEHEHHE B
IIPOMBIILIJIEHHOCTH U B OBITY.

I'eneTnueckast CBsI3b MEX/ly pa3JIM4YHbIMH KJ1acCaMU yIJIEBOAOPO/OB.

DJIEKTPOHHOE CTPOEHUE rajor eHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peakuiuy 3aMerieHus rajoreHa Ha
TUAPOKCOrpyINNy, HUTPOTPYIIy, LHUAHOIPYIIy, aMmMuHOrpymnmy. J[eiicTBUe Ha TraJOreHnpOou3BOJHbIE
BOJHOI'O M CIIMPTOBOrO pacTBopa WiEnoud. B3zanmoaeiicTBue OuUrajaoreHajJkaHOB C MarHUEM U LIMHKOM.
[ToHsiTHE O METAIIOOPraHNYECKUX COENMHEHUAX. Vcrnonabp30BaHNe TaoreHIIPOM3BOAHBIX YIIIEBOAOPOI0B
B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKUX BEIECTB.

OKCIepUMEHTAJIbHbIE METO/bl M3yYeHHs! BEIIECTB U UX INPEBpAllEeHUil: n3ydyeHue (U3NUECKUuX
CBOWCTB YIJIEBOAOPOJOB (PaCTBOPUMOCTH), KAUECTBEHHBIX PEaKUUN YIiIeBOJAOPOAOB Pa3IMYHBIX KIACCOB
(obecuBeunBaHue OpPOMHOM WIIM HMOAHOW BOIBI, pacTBOpa IEpMaHraHaTa Kalus, B3aUMOJICHCTBHUE
aleTHJICHa C aMMHA4yHbIM pacTBOpoM okcujaa cepedpa(l)), kauecTBeHHOE OOHApY)KEHHE yrjepoaa M
BO/IOPO/Ia B OPraHMYECKUX BEIIECTBAX, MOJIYyYEHUE 3TUJIEHA M U3yYEHHUE €ro CBOMCTB, 03HAKOMJICHHE C
kotekuusamMu «Hedtbe» u «Yromp», ¢ obpasuamu IjIacTMacc, KaydykKoB M PE3HHBI, MOJEIMPOBAHUE
MOJIEKYJ1 YTJI€BOJIOPOIOB U TaJOr€HIIPOU3BOAHBIX YTIIEBOIOPOAOB.

Kucsiopoacoaep:xamue opranuyeckue coeiMHeHHs.

[IpenenvHbie onHOaTOMHBIE cnHUpThl. CTpoeHHE MOJEKYJ (Ha MpUMEpe METaHojla W 3TaHOoJA).
l'omonoruveckuit psa, obmiast Gopmyrna, u3oMmepus, HOMEHKIATypa U Kiaccuukanus. Ouzndeckue
CBOMCTBA IMpeNeiIbHbIX OJHOATOMHBIX CIHUPTOB. BomoponHbie CBSI3M MEXKIY MOJEKYJaMH CIHPTOB.
XUMHUYECKHEe CBOMCTBA: pEaKUMWU 3aMelIeHUs, JerujpaTalliy, OKHCICHHs, B3auMOJEHCTBUE C
OpPraHWYeCKUMH W HEOpPraHM4YeCKHMMH KHciloTamMH. KadecTBeHHass peakiysi Ha OJHOATOMHBIC CHHUPTHI.
JlelicTBUe 53TaHONAa M METaHOJAa Ha OpraHu3M denoBeka. CrocoObl TMONY4YeHHSs W NPUMEHEHHUE
OJJTHOATOMHBIX CIIUPTOB.

ITpocTsie apupbl, HOMEHKIaTypa U n3omepus. OcodeHHOCTH (PU3NYECKUX U XMMHUYECKUX CBONCTB.

MHoOroaToMHbl€ CHOUPTHI — 3THJICHIJIMKOIb U TMIEepuH. PU3NUecKue U XUMHUYECKHE CBOMCTBA:
peaKuuy 3aMelIeHNs], B3aUMOAEICTBUE C OPraHUYECKUMHU U HEOPraHUYECKUMH KUCJIO0TaMU, Ka4eCTBEHHAas
peakiysi Ha MHOIOATOMHBIE CHHUPTHL. [IpeacTaBieHne O MeXaHU3ME peaKuil HYKIeO(MUIbHOTO
3ameneHus. JlefictBue Ha opraHu3m udenoBeka. CrocoObl MOJy4YEHHUS W MPUMEHEHHE MHOI0ATOMHBIX
CIIMPTOB.

@enon. CTpoeHHE MOJEKYJbl, B3aMMHOE BIUSHUE THUIPOKCOIPYHNbl M OEH30JbHOIO siipa.
dusnueckue cBoicTBa (heHona. OcoOEHHOCTH XUMHUYECKHUX CBOMCTB (eHona. KauecTBeHHbIE peakiuy Ha
¢denon. Tokcuunocth (eHona. CriocoObl MOJIydeHHS U puMeHeHue ¢deHona. DenondopmanbaeruaHas
cMoJa.

KapOoHusbHbIe COEOUHEHUS — aJlbJCTUIbI U KETOHBL. DJEKTPOHHOE CTPOCHHE KapOOHWIHHOM
rpynmnsl. ['oMosoruueckue psabl ajabIerua0B U KETOHOB, o0mas GopMmyia, H30MepHst 1 HOMEHKJIATypa.
duznueckre CBOMCTBA AJBJCTHIOB U KETOHOB. XMMHUYECKUE CBOWCTBA aJbJAECTUI0B U KETOHOB: PEaKLIUH
npucoeauHeHus. OKHUCIeHUE alb/IerHJI0B, KAUeCTBEHHbIC PEaKIIMK Ha ajbaeru/bl. CriocoObl MoydeHus 1
IIPUMEHEHUE AJIbJETUIOB U KETOHOB.

OaHOOCHOBHBIE IIPE/IENIbHBIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHMSI MOJIEKYJT KAPOOH OBBIX
kuciotT. M3omepus u HomeHkatypa. dusnueckue CBOMCTBA OJHOOCHOBHBIX MpeIeibHBIX KapOOHOBBIX
KUCHO0T. BomoponHble CcBA3M MeXAYy MOJEKyJlaMu KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWMCTBA:
KHUCIIOTHBIE CBOMCTBA, peakUus STepuPUKALUU, PEAKUUU C y4acTHEM YIJIEBOJOPOAHOrO paJuKaa.
OcobeHHOCTH CBOMCTB MYypaBbUHOM KUCIOTHL. I1oHATHE O TPONU3BOAHBIX KapOOHOBBIX KHUCIOT — CJIOKHBIX



sadpupax. MHorooOpazue kapOoOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HEMpENeNbHBIX U apOMaTH4eCKUX
KapOOHOBBIX KHCJIOT, JUKApOOHOBBIX KHCIOT, THJIPOKCUKapOOHOBBIX KUCIOT. [IpencraBurenu BhICIIMX
KapOOHOBBIX KHCJIOT: CTE€ApUHOBas, NaJbMUTUHOBAs, OJICMHOBAS, JUHO/IE6AS, JUHONEHOBAs KUCIOTHI.
Crioco6bI osTyyeHus ¥ IpUMEHEeHHe KapOOHOBBIX KUCJIIOT.

Cnoxueie 3¢upbl. ['omonorumueckuii psna, obmas Qopmyna, H3OMEpUs MU HOMEHKIATYpa.
Pu3NYECKUe U XUMUYECKHE CBOMCTBA: TUAPOJIU3 B KUCJION U LIEJIIOYHOMN Cpeae.

Kupsl. Ctpoenue, pusndeckne ¥ XUMHYECKAE CBOWCTBA )KUPOB: THAPOIHN3 B KHCIOW U HIEIOYHOMN
cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COAEPKAIIMX OCTATKU HEMpeNeNbHbIX )KUPHBIX KUCIOT. JKupsl B
MIPUPOJE.

MBpbLT4 KaK COMM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIeH CTBHE.

OO0mas xapakTepucTuka yrieBoaoB. Kiaccudukamus yrieBomoB (MOHO-, TU- M TOJIMCAXAPUIBI).
MoHocaxapuabl: TJI0OK03a, (QpPyKTO3a, TajakTos3a, pubo3a, ae3okcuprnOo3a. Pu3MUecKue CBOWCTBA U
HaxoxJieHue B npupozae. PorocuHTes3. XMMHUUECKHE CBOMCTBA TIIFOKO3bI: PEAKLIUU C yYaCTUEM CIIUPTOBBIX
U albJAeTUIHON TPYII, CIIUPTOBOE U MOJIOUHOKHCIIOE OpoxeHue. [IpuMeHeHne rimoKo3bl, e€ 3HaueHue B
XKU3HEIEATEIbHOCTH opraHu3ma. Jlucaxapunabl: caxapos3a, MajabTo3a M JIakTO3a. BoccTaHaBiauBaromue u
HEBOCCTaHaBIMBAIOIIME aucaxapuibl. ['uaponus nucaxapunos. HaxoxneHue B npupoje U NpUMEHEHHUE.
[Monmucaxapuabl: Kpaxmai, IIIMKOTeH W 1eunoao3a. CTpoeHne MakpOMOJEKYN Kpaxmaja, TJIMKOreHa U
LEUTI0JI03bl. PU3MYECKHE CBOMCTBA KPaXMaJla U LEJUIF0JIO3bl. XMMUYECKU € CBOMCTBA KPaXMaJla: THIPOJIU3,
KauecTBEHHasl peaklusl ¢ MOJ0M. XUMHUYECKHE CBOMCTBA ILIEJUIIOJIO03bI: T'HAPOJIU3, MOITYYEHHE 3(PUPOB
1emon03bl. [ToHsATHE 00 HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TaTHBIH MIENK).

DKClepuMEeHTaJIbHbIE METObl U3yUEHUsI BELIECTB U UX MPEBPALLEHUN: paCTBOPUMOCTb Pa3IMUHbIX
CIHUPTOB B BOJI€, B3aUMOJEWCTBUE ATAHOJA C HATPUEM, OKUCJIEHHE 3TUJIOBOTO CIUPTAa B ajbJerujl Ha
packal€HHOM MeEIHOW MPOBOJIOKE, OKHCICHHE HJTHJIIOBOTO CHUPTA IUXPOMATOM Kays (BO3MOXKHO
UCIOJb30BAaHUE BUJEOMATEPHANIOB), KAuyeCTBEHHBbIE pEaKIUH Ha ajbAeruipl (C THUIPOKCHAOM
muammuHcepeopa(l) u ruapokcumom menu(ll)), peaknus rounepuna ¢ rugpokcugom  meau(ll),
XUMHUYECKHE CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTHI, B3aMMOJI€HCTBHE PACTBOPA TJIFOKO3bI C THAPOKCHUIOM
meau(ll), B3aumoneiicTBue Kpaxmania ¢ HOJJOM, pPelleHrEe SKCIEePUMEHTAIbHBIX 3a1a4 1o TeMaM « CupThl
u ¢eHomb», «KapOboHoBbie KUCTOTHI. CIIOXKHBIE d(DUPBD».

A3zoTcoaep:Kalye OpraHudeckue coeiHHEeHN .

AMUHBI — OpraHuyeckue Mpou3BOAHBIE aMMuaka. Kmaccudukanus amMHUHOB: anupaTHUYEeCKUe U
apoMaTH4YeCcKHe; IepBUYHbIE, BTOPUYHBIEC U TpeTuuHbIe. CTpOeHHE MOJIEKYI, o0mtas opmya, H30Mepus,
HOMEHKJIaTypa W (HU3MYECKHEe CBOMCTBA. XMMHUYECKOE CBOMCTBA anu(aTHUECKHMX aMHUHOB: OCHOBHBIC
CBOMCTBA, AIKWJIMPOBAaHUE, B3aUMOJCHCTBHE IEPBHYHBIX aMHHOB C a3otucTod kucioroi. Comu
AJKUJIAMMOHHSL.

AHUIMH — IpeICTaBUTENb AMUHOB apoMaTHieckoro psaa. CTpoeHue anwiMHa. BzaumHoe BiusHue
IpyNI aToMoB B Molekyje aHuiuHa. OCOOEHHOCTHM XMMHMYECKHMX CBOWCTB aHMiIMHA. KadecTBeHHbIE
peakiuu Ha aHWIUH. CriocoObI ONyYyeHHs M TpUMeHeHue anudatnyeckux aMuHOB. [lonydeHne anummHa
13 HUTpOOEeH301a.

Amunokucnorsl. Homenkiarypa u uzomepusi. OTaesbHble NPeACTaBUTENN (.-aMUHOKUCIIOT: TJIMIUH,
anaHuH. Pu3nyeckrue CBONWCTBA aMHUHOKMCIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIOT KaK aM(OTEpHbIX
OpPraHUYECKUX COEMHEHMM, peaKkusl MOJUKOHAEeH callui, 00pa3oBaHue MENTUIHOM cBs3u. buonoruueckoe
3Ha4€HHE aMUHOKHUCIOT. CUHTE3 U TUIAPOIU3 IENTUIO0B.

benku kak mpupomHbie moiuMepbl. llepBuuHas, BTOpUYHAS U TPETUYHAS CTPYKTypa OENKOB.
XUMHYECKHUE CBOMCTBA OEJIKOB: THIPOJIN3, JeHATypalisl, KaueCTBEHHbIE PEaKUU Ha OENIKHU.

DKcrepruMeHTaJIbHbIE METO/Ibl U3YUEHHUS BEILIECTB U UX MPEBPALCHUI: pacTBOpEHHE OEIKOB B BOJIE,
JieHaTypalus OeIKOB MpU HarpeBaHUU, LIBETHbIE PEAKIIMHN Ha OEJIKH, pelIeHHe IKCIEPUMEHTaIbHbBIX 3a/1a4
Mo TeMaM «A3O0TcojepsKalllie oOpraHuyeckue coenuHeHus» u «Pacrmo3HaBaHUWE OpPraHUYECKUX
COCIMHEHUI».

BbicokomoiieKy/IsipHbIE COeTUHEHUS.

OCHOBHBIE MTOHSITUSI XUMUU BHICOKOMOJIEKYJISIPHBIX COSAMHEHUN: MOHOMED, MOJIIMMEp, CTPYKTYpPHOE
3BE€HO, CTENEHb IMOJIMMEpU3aLUU, CpEeNHssl MoJIeKyJsipHas Macca. (OCHOBHbIE METONIBI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHHUH — OJMMEpU3aliis U MOJUKOH/ICH Callisl.



[Tonumepubie Matepuanbl. [lmactMacchl (MOJAMATUIICH, TOJMIPONUIICH, MOJMBUHUIXIOPUI,
MOJIUCTUPOJI, TMOJMMETUIIMETAKPUIAT, MOJUKApOOHAThl, NOMMATUIIEHTepedTanar). VYTuiuszauus U
nepepaboTKa MI1acTUKA.

DacToMephl: HATYpaJIbHBIM KaydyyK, CHHTETHYECKHE KaydyKH (OyTaJMeHOBBINA, XJIOPOMPEHOBBIN,
M30IMPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bonokna: HaTypasibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETHYECKHUe (KarpoH U JIaBCaH).

[Tonmumepbl cnenuanbHOrO Ha3HaueHUs (TeduioH, KeBiap, SJIEKTPONPOBOASAIIME IOJIUMEPHI,
Ouopasyaraemble MOJIUMEPBI).

DKcrepruMeHTaIbHbIE METO/IbI U3y4YEHUS BEIIECTB U X MPEBpaIeHHI: 03HaKOMJIeHHE ¢ o0pa3aMu
MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, Kay4yyKOB, PellIeHHnEe dKCIEePUMEHTAIbHBIX 3a1a4 10
Teme «Pacno3HaBaHue II1acTMacc U BOJOKOHY.

Pacuérnblie 3anaum.

Haxoxxnenue MosieKyIspHOW (GOpPMYJbl OPraHMYECKOro COEIUHEHHS IO MacCOBBIM JOJSM
3JIEMEHTOB, BXOJAIUX B €r0 COCTAB, HAXOXKJACHUE MOJIEKYJISIPHON (hOpMYIIbl OPraHMYECKOr0 COSTUHEHHUS
1o Macce (00bEMyY) MPOAYKTOB CrOpaHus, 10 KOJIMUECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU
W/AITY UCXOJHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (hOPMYJIBI OPraHHMYECKOr'0 BEIIECTBA HA OCHOBE
€ro XMMHUYECKUX CBOMCTB MM CIIOCOOOB IMOJyYEHHUs, ONPENeSICHHE OIU BbIX0/Ja IPOAYKTAa PEAKLIUU OT
TEOPETHUUECKH BO3MOXKHOI'O.

MexnpeaMeTHble CBS3H.

Peanuzanuuss MeXNpeaMETHbIX CBs3eM IpU H3y4yEeHUU opraHuyeckod xumuum B 10 kmacce
OCYIIECTBJISIETCST Yepe3 HCIOIb30BAaHNE KAaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATUN, TaK M TOHSTHH,
MPUHSATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HaYYHbIE TOHATHS: IBJIEHUE, HAYUHbIH (DaKT, TUIIOTE3a, TEOPUsl, 3aKOH, aHAIIU3,
CHHTE3, KilaccuuKanus, HabaroeHe, U3MEepPEHHE, IKCIIEPUMEHT, MOI€Jb, MOJIEIPOBAHUE.

®usnka: maTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTUUYECKUN YpPOBEHBD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIeCTBa, PU3NUeCKHe BETUYHHBI, CAMHUIIBI N3MEPECHHUS,
CKOpPOCTb, SHEPTHUs, Macca.

buonorusa: kinerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPOGHBIN W TeTepoTPOPHBIA TUI MUTAHUS, OpoXeHue, (HOTOCHHTE3, JbIXaHUE, OCNKH, YTIEBOJBI,
KUPBI, HYKJICMHOBBIEC KUCJIOTHI, (PEPMEHTHI.

['eorpadusi: mone3Hble HCKOMaeMbIe, TOIIHBO.

TexHonorusa: mNHIIEBbIE€ MPOAYKTHI, OCHOBBI PAIMOHAJIBLHOTO TMUTAHUSA, MOIOIIME CpPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKAS XUMMUSI

TeopeTuyeckue OCHOBbI XMMUH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUECKHH 351eMeHT. M3oTornbl. CTpoeHrEe AIEKTPOHHBIX 000109eK
aTOMOB, KBAaHTOBBIC YK CJIa. DJHEPI€THUECCKUE YPOBHU U MTOAYPOBHU. ATOMHBIC opOuTanmu. Kiaccupukanus
XAMHUYECKUX 3JIEMEHTOB (S-, pP-, d-, f-amemenTs). PacnpenencHue 31eKTPOHOB IO aTOMHBIM OPOUTAJISIM.
DONEeKTPOHHBIE KOH(PHUTYypallid aTOMOB 3JIEMEHTOB IE€PBOrO—UYETBEPTOrO TEPUOAOB B OCHOBHOM H
BO30YKJIEHHOM COCTOSIHMH, SJIEKTPOHHBIC KOHPHUTYpAIIH HOHOB. DIEKTPOOTPUIIATEITLHOCTD.

[Tepuonnueckuit 3akoH u Ilepuonauyeckasi cucremMa xumuueckux snemeHToB .M. Menpgeneena.
CBs3b nepruonueckoro 3akoHa u Ilepuonuueckoil CUCTEMBl XMMHYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpHel CTPOSHHS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHU S CBOMCTB XMMHUYECKHUX YJIEMEHTOB M 00pa3yeMbIX
MMM TIPOCTBIX U CIOXKHBIX BEIMIECTB MO IpynIiaM U MepuojaM. 3HaueHue mnepuoanydeckoro 3akona J[..
MeHnpeneena.

Xumndeckas CBsI3b. BUIBI XUMHYECKOH CBSI3W: KOBAJICHTHAS, HOHHAS, MeTaJJInueckas. MeXaHu3MbI
o0pa3oBaHMsI KOBAJICHTHOH CBSI3U: OOMEHHBIM W JIOHOPHO-AaKIENTOPHBIA. DHEpPrusi W JJIUHA CBSI3U.
[TonsipHOCTB, HAIPABIEHHOCTH U HACBHIIIIAEMOCTh KOBAJIEHTHOM cBsi3U. KpaTHbie cBsi3u. BogopoaHas cBs3b.
Me:xMOIIeKyJIIpHBIE B3aUMO/EHCTBHS.



BaneHTHOCTh U BaJIeHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU CTPYKTYpPbI MOJIEKYJI C UX
reOMEeTPUYECKUM CTPOCHUEM (Ha IPUMeEPE COEIMHEHUI 3JIEMEHTOB BTOPOT0 MEPUOJIa).

IIpencraBnenue 0  KOMINUIEKCHBIX COCIMHEHUSIX. Cocras KOMIUIEKCHOTO  HOHa!
KOMILIEKCO00pa30BaTelib, JIMIaH /1bl. 3HaUeHHE KOMIIEKCHBIX coeuHeHm. [TonsaTne o kooparHalnoHHON
XUMUH.

BemectBa MOJEKYJSIPHOIO W HEMOJIEKYJSIPHOTO CTPOEHUSA. THIBI KPUCTALIMYECKUX PEMIETOK
(CTpyKTYyp) U CBOMCTBA BEILIECTB.

[Tonartue o pgucnepcHelX cuctemax. VctuHHble pacTBOphl. IIpencTaBieHne O KOJJIOUIHBIX
pactBopax. CrocoObl BBIpaXKEHMsI KOHIIEHTPAllMM PAacTBOPOB: MaccoBas JOJsI BEIIECTBa B PacTBOPE,
MOJISIpHass ~ KOHIIeHTpanus. HacelllleHHble W HEHACHIIEHHBIE  PAacTBOPHI,  PacCTBOPHUMOCTb.
Kpucramnoruapartsr.

Knaccudukarus 1 HOMEHKJIaTypa HEOPraHWYeCKUX BeIIecTB. T puBHaIbHBIC Ha3BaHUS OTACIBHBIX
IIpeJCTaBUTENIEN HEOPraHUYECKUX BEILECTB.

Knaccudukanuss XMMHUYECKUX peakiil B HEOPraHWYECKOW U OpPraHMYecKOod XUMHH. 3aKOH
COXpaHEHMsS] MAcChl BEIECTB; 3aKOH COXPAaHEHHUs U IPEBPAILEHUS SHEPIUU NPU XUMUYECKUX PEaKLUsX.
TennoBbie 3 hexThl XUMUUECKUX peakiuil. TepMoXuMHUYecKue ypaBHEHUSI.

CKOpOCTh XMMHYECKOM peakluH, €€ 3aBUCUMOCTh OT pas3uyHbIX (akTopoB. ['oMoreHHsie u
rereporeHHsle peakuuu. Karamms u kaTanusaTopsl.

O6patuMble W HEOOpaTHUMbIE peakuuu. XHUMHYECKoe paBHOBecue. KoHCTaHTa XHMHUYECKOTO
paBHOBecus. DakTOPbI, BIUAIOLIME HA MOJ0KEHNE XMMUYECKOTO paBHOBECHS: TEMIIEpaTypa, 1aBJICHUE U
KOHLIEHTpAIMy BEUECTB, yyacTByomuX B peakuuu. [Ipunnun Jle Ilatense.

OnekTponuTrdeckas auccounuainus. CuibHble W clla0ble AJIeKTpOoJuThl. CTENneHb IUCCOIUAIINU.
Cpena BOAHBIX pacTBOPOB: KMCJIOTHAsL, HEUTpalibHas, 1iesouHas. Bogopoaublii mokaszatens (pPH) pactBopa.
I'unponus coneit. Peakuinyu noHHoro oobmexa.

OKHCIINTENPHO-BOCCTAHOBUTENBbHBIE ~ peakuuu.  CremeHb  okuciaeHusd.  Oxkuciurens U
BOCCTaHOBUTENb. [Iporieccsl OKMCIeHUs 1 BOCCTaHOBIIEHU. BaxkHel1Me OKUCIUTENN U BOCCTAHOBUTEIH.
MeTo 51eKTpOHHOTr0 OanaHca. DIEKTPOINU3 PAaCTBOPOB M PaCILIABOB BEIIECTB.

DKCHepUMEHTaIbHbIE METOJbl M3Y4YEHHUsl BEHIECTB U MX NPEBPAILCHUN: pa3jokKeHUE MEePOKCHa
BOZIOpOJIa B NIPUCYTCTBUM KaTajdu3aTopa, MOJEIN KPUCTAUIMUECKUX PEIIETOK, MPOBEIEHHE pPEAKIINI
MOHHOTO OOMEHa, OIpelesieHue Cpeabl pPacTBOPOB C MOMOIIBIO HHAMKATOPOB, W3Y4YEHHE BIMSHUS
pa3IUyYHBIX (PAaKTOPOB Ha CKOPOCTh XMMHUYECKOI peakiuy 1 MOJI0KEHHEe XUMUYECKOI0 PaBHOBECHSI.

Heoprannyeckass xumus.

[Tonoxenune HemeraiuioB B [lepuoauueckoil cucteme xumuiueckux snementos [[.M. Menzaeneesa u
0COOEHHOCTH CTpOEHHUsS UX aTtoMoB. Dusmyeckue CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJUIOB (Ha
npuMepe KHciopoaa, cepsl, pochopa u yriepona).

Bonopon. Ilonmyuenue, ¢usznyeckue W XUMHUYECKHE CBOICTBA: peakUMH C MeTaUlaMU H
HEMeTaJulaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ uapuabl. ToNIMBHbIE 3J1EMEHTHI.

I"anorensl. Haxoxxaenue B mpupojie, crnocoObl MOdy4eHHs], PU3NUECKHE U XUMHYECKUE CBOMCTBA.
lamorenoBoopoasl. BakHeiimme Kuciopoacoiepkamue coequHeHus: rajioreHoB. JlaGopatopHbie u
IIPOMBILIIEHHBIE CIIOCOOBI OJIy4eHHUs TajloreHoB. [IpuMeHeHne rajloreHoB U UX COEAMHEHUH.

Kucnopon, o30H. JlabopaTopHbIe M IPOMBINIJICHHBIE CIIOCOOBI MOTYYeHUs Kuciopoaa. Ou3nueckue
1 XUMHYECKHE CBOMCTBA U MPUMEHEHUE KU CIOpoaa U 030Ha. OKCHABI U IIEPOK CUJIBI.

Cepa. Haxoxaenue B mpupone, CrocoObl MOMy4deHHs, (U3NYEeCKhe W XUMHYECKHE CBOMCTBA.
CepoBonopon, cynbbunsl. Oxcun cepoi(1V), okcun cepoi(VI). Cepuucras u cepHast KUCIOTH U UX COJIH.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IprMeHeHune cepbl U €€ COeTMHEH M.

Azor. HaxoxneHue B MpHUpOAE, CIOCOOBI MOJydyeHUs, (pu3Mueckhe M XUMHUYECKHE CBOMCTBA.
AmMmMuak, HUTpuabl. OKCUIbl a30Ta. A30THUCTass W a30THAsl KUCIOTHI U UX cosid. OCOOEHHOCTH CBOMCTB
A30THOM KUCIOTHI. [IpuMeHEeHHE a30Ta U €ro COSTUHEHUH. A30THBIC Y00 pEHHUS.

®ocdop. HaxoxaeHne B mpupoje, crocoObl MoydeHus, GU3NYECKue W XUMUYECKHE CBOWCTBA.
®ocouast u pochun. Okeuasl pocdopa, pochopuas kucnora u e€ comu. [Ipumenenne pochopa u ero
coenuHennit. @ochopHbie yao0peHus.

VYraepon, HaxoXJIeHHE B NpUpojae. AuoTpornHble Moaudukauuu. dusndeckue M XUMHUYECKHE
CBOICTBa IMPOCTBIX BEIIECTB, 0Opa3oBaHHbIX yriepogoMm. Oxcun yriepona(ll), okeun yrieponma(lV),



yrojibHasi KUCJI0Ta M €€ coJd. AKTUBUPOBAaHHBIN yrojb, agcopouus. Pyiepensl, rpadeH, yriaiepoaHbie
HaHOTPYOKH. [IpuMeHeHne mpoCThIX BEIIECTB, 00pAa30BAHHBIX YTIIEPOJOM, U €r0 COSTMHECHUM.

Kpemuuii. Haxoxxnenue B mpupose, cnocoObl MoinydeHus, pU3n4eckue U XUMUUYECKHue CBOMCTBA.
Oxcun kpemuusi(1V), kpemHueBas KUCIOTa, cuiMKaThl. [IpuMeHeHre kpeMHUs U ero coeauHenuit. Ctekio,
€ro MoJIy4eHHe, BUIbI CTEKIIA.

[Tonoxxenne ™eramioB B llepuoamueckoil cHcTeMe XHMHUYECKUX JJIeMEHTOB. (Oco0eHHOCTH
CTPOCHHUSI DJJIGKTPOHHBIX 000JI0YeK aToMOB MeTamaoB. OOmme Qu3ndeckue CBOWCTBA METAIIOB.
[IpumeHenue MeTaiuioB B OBITY U TexHUKe. CIijlaBbl METaJJIOB.

DNEeKTPOXUMHUUYCCKHI sl HaNpsHKeHUH MetamioB. OOmme crmocoObl MOMy4YeHUsT METaJUIoB:
TUAPOMETAJLTyprisl, TUPOM eTaJLTyprus, dJeKTpoMeTanayprus. [lonstue o koppo3uu MetamnioB. CrocoObl
3aIIUTBI OT KOPPO3HH.

O6mas xapaktepuctika Metaios |A-rpynmnsl [lepuonndeckoil cucTeMbl XUMUUECKUX AJIEMEHTOB.
Hatpuii u kanuii: nosyuenue, pu3ndeckue 1 XMMUUYECKHE CBOWCTBA, IPUMEHEHHNE POCTHIX BEIIECTB U UX
COEIMHEHUH.

O6mas xapakrepuctruka metaiuioB || A-rpynmnsl [lepuonndeckoil cucTeMbl XUMUUYECKUX 3JIEMEHTOB.
Marnuii 1 kaneiuii: nonyuenue, Gpu3ndeckue 1 XUMUYECKUE CBOICTBA, IPUMEHEHUE MPOCTHIX BEIECTB U
ux coequHeHui. JKEcTKOCTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMIL: oydeHue, pU3NYecKue 1 XuMUYECKHE CBONCTBA, IPUMEHEHHE TPOCTOr 0 BEIIECTBA U
ero coequHeHUi. AM@OTepHble CBOWCTBA OKCUAA M TUAPOKCUAA AIIOMHHMS, TUAPOKCOKOMILIEKCHI
AJIOMMHUSL.

OOwmast xapakTepucTiuka MeTauioB nmoboussix noxarpynmn (b-rpymnm) Ilepuonnueckoil cuctemsl
XUMHUYECKUX 3JIEMEHTOB.

dusnyecKre 1 XUMUYECKHE CBOMCTBA XpoMa | ero coeaunennit. Okcuapl u ruapokcuabl xpoma(ll),
xpoma(lll) u xpoma(VI). XpomaTsl U AMXpOMaThl, UX OKHCIHUTEIbHbIE cBoiicTBa. Ilomyuenue u
IIPUMEHEHUE XpOMa.

du3nUecKue U XMMHUYECKHE CBOMCTBA MapraHila U ero COoeqWHEHUW. BakHeliime coeauHEeHUs
mapranna(ll), mapranna(lV), mapranua(VI1) u mapranna(VIl). Ilepmanranar kanus, ero oKUCIUTENbHbIE
CBOMCTBA.

duznueckue 1 XMMUYECKHNE CBOMICTBA jKelle3a U ero coeNMHEeHU. OKCHUIbI, TUAPOKCUIBI U COIH
xemne3a(ll) u xxeneza(lll). [Tonyuenne n npuMeHeHue xee3a U ero CIiaBoB.

Our3nUeCcKre U XUMHUYECKHE CBOMCTBA MEJIN U €€ coenHeHnl. [lonydeHne u npuMeHeHne MeIu U e€
COCJIUHECHHUM.

[Munk: nomyuyeHue, (u3nueckue M XUMHUYECKHE CBOMCTBAa. AMQOTEpHbIE CBOHCTBA OKCHAA U
TUAPOKCUIA UHKA, THAPOKCOKOMILIEKCHI IUHKA. [[puMeHeHne NUHKa U €r0 COCIUHEHUN.

OKcHepuMeHTaJbHbIE METOAbl H3yYEHHUS BELIeCTB M MX IpeBpallleHuil: u3yueHue oOpa3loB
HEMEeTaJlJIoB, TopeHue cepsl, pocdopa, xenesa, MarHus B KUCIOPOJie, U3ydeHHEe KoJIeKuu «MeTtasuisl u
CIIJIaBbl», B3aUMOJEHCTBHE INEJIOYHBIX M IIEJIOYHO3EMEIbHBIX METaUIOB ¢ BOAOW (BO3MOXHO
UCIOJb30BaHUE BUAEOMATEPUAJIOB), B3aUMO/ICHCTBHUE LIMHKA U JKE€JI€3a C PACTBOPAMU KHUCJIOT U ILEN0YeH,
KAYEeCTBEHHBIC pEAaKLUM HAa HEOPraHWYECKHE aHUOHBI, KAaTHOH BOJOPOJAa M KATHOHBI METAJUIOB,
B3aUMOJICHICTBHE THAPOKCHIOB AIOMMHHUSA W IIMHKA C PACTBOPAMH KHUCIOT M WIEJIOYEH, pEIIeHue
SKCIIEpPUMEHTAIBHBIX 3a71a4 1o TeMaM «lajorensl», «Cepa u e€ coequHeHHs», «A30T U dochop u ux
COeIMHEHMs», «MeTaibl TIIaBHBIX TOATPYI, «MeTasibl TOOOUHBIX MOATPYIIID.

XuMus v )KU3Hb.

Posie xumuu B obecriedeHry yCTOMUMBOrO pa3BUTUs denoBeyecTBa. [IoHsATHE 0 HAYYHBIX METOJAaX
MIO3HAHMUSI U METOAOJIOTMM HAay4HOro MccienoBaHMs. HaydHbple NpUHIMNBI OpraHU3alMid XUMHAYECKOrO
pou3BoACTBa. [IpoMBbIlIeHHbIE CIOCOOBI MOMY4YEeHUs BaXXHEUIINX BEIIECTB (Ha MpUMepe MPOU3BOACTBA
aMMHaKa, CEpHOM KUCIOThbI, MeTaHosa). IIpoMbllieHHbIE cIOCOOBI MOMYy4YEeHHs METAUIOB U CILJIaBOB.
XUMHYECKOoe 3arps3HEHHE OKpPYKaloIIed Cpeabl W ero mocleAcTBHs. Pons XuMuu B 0OeCreueHUUu
SHEPreTUUYECKOM 0€30MacHOCTH.

XuMus 1 310poBbe uesoBeka. JlekapcTBenHble cpenctBa. [IpaBuiia Hcronap30BaHus JIEKAPCTBEHHBIX
npenaparoB. Poib XuMuu B pa3BUTUU MEAUIUHBI.

XuMUs MU OCHOBHBbIE KOMITIOHEHTHI, MUIIEBbIE 100aBKU. Pob XuMuu B obecrieyeHUH MUIIEBOoi
0€e3011acCHOCTH.



Kocmernueckue u mapdromepHsie cpenctBa. boitoBas xumusa. IlpaBuna 6e3omacHoro
UCIOJIb30BaHUs IIPENapaToB OBITOBON XUMUHU B ITOBCEIHEBHOM JKU3HH.

XuMUs B CTPOUTENHCTBE: BaXKHEHUIIINE CTPOUTEIbHBIE MaTepUaJbl (LIEMEHT, OETOH).

XuUMUS B CEIBCKOM X03stiicTBe. OpraHnyecKre U MUHEPaIbHBIE Y00 pEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KpacKd, CTEKJO, KepamMuka. Matepuansl s
51eKTpoHUKH. HaHoTexHOIOr M Y.

PacuérHrle 3agaun.

Pacuérpl: Macchl BenjecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce HIIU
00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB
peaKIu, ecad OAHO U3 BEIIEeCTB UMEET NMpUMecH, Macchl (00bEMa, KOMWYECTBA BEIECTBA) MPOIYKTa
pEaKIMK, €CIM OJHO U3 BEIIECTB AAHO B BUJIE PACTBOPA C ONpPEIEIEHHON MaCCOBOM 10JIel pacTBOPEHHOIO
BEIIECTBA, MACCOBOW JI0JIM M MOJISIPHON KOHIIEHTpPAlLlMU BEIECTBA B PacTBOpPE, JOJU BBIXOJA MPOAYKTa
pEaKIMK OT TEOPETUUECKH BO3MOKHOT 0.

MexnpeaMeTHble CBSI3H.

Peanu3zanus MexnpeIMeTHbIX CBsA3el Ipu U3y4eHnu o01iel 1 Heopranudeckoil xumuu B 11 kinacce
OCYIIECTBIISICTCA 4Yepe3 MCI0JIb30BaHME KaK OOILIMX €CTECTBEHHO-Hay4YHBIX MOHATHH, TaK W IOHSTHH,
MIPUHATBHIX B OTJEIbHBIX IPEAMETAaX €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01ue ecTeCTBEHHO-HAYUHbIE TIOHATHS: IBJIEHUE, HAYUYHbIH (DaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAJIN3,
CHUHTE3, KjaccupuKalus, MEpUOJAUYHOCTh, HAOIIOACHUE, U3MEpPEHUE, HKCIEPUMEHT, MOJIENb,
MO/JIEJIIPOBaHHE.

®usuka: MaTepusi, MUKPOMHUDP, MaKpOMHp, aTOM, 3JEKTPOH, NMPOTOH, HEHTPOH, MOH, M3OTOIbI,
PaTuOaKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUI YPOBEHb, BEIIECTBO, TENI0, 00BEM, arperaTHoe COCTOSHHUE
BEIIECTBA, UJCAJIbHBIN ra3, PU3NUECKUE BEINYNHBI, €IMHUIIBI U3MEPEHHSI, CKOPOCTh, SHEPrUs, Macca.

buonorus: kierka, opraHu3M, SKocuctema, ouochepa, MeTaboIN3M, MaKpO- U MHUKPOIJIEMEHTHI,
O€sKH, )KUPBI, YTIEBOJbl, HYKJIEHHOBbIE KUCIIOThI, (hepMEHTbI, TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK
SHEPrUH B SKOCHCTEMAX.

["'eorpacusi: MUHEpaJIbl, TOPHBIE ITOPO/IbI, OJIE3HbIE UCKOMIAeMble, TOIIJIMBO, PECYPCHI.

TexHoyorua: XMMHUYECKas IPOMBIIIJIEHHOCTb, METAJUIypIrus, CTPOMTENIbHbIE MAaTEpUalsl,
CENTbCKOXO03S5IICTBEHHOE MPOU3BOJICTBO, MuIIeBas M POMBIIIICHHOCTb, ¢dapmaneBTHYECKas
MPOMBIIIIICHHOCTh, TMPOU3BOJACTBO KOCMETUYECKHUX IPErnapaTtoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepuasioB, AIEKTPOHHAS TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHN A ITPOI'PAMMEI 110 XUMHNHN HA YTJIYBJIEHHOM
YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTCTBUU C CHCTEMHO-N1EATEIbHOCTHBIM MOAXO0M B CTPYKTYpE JUYHOCTHBIX PE3yIbTaTOB
OCBOEHHS TpeAMeTa «XHUMHS» Ha YpPOBHE CpeIHEro oOLero oO0pa3oBaHUS BBIJACIEHBI CIEAYIOLIHIE
COCTaBJISIFOLIME: OCO3HAHUE O0YYaIOIMMUCA POCCUHCKON I'pa)KAaHCKOW MJIEHTHUYHOCTH; FOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIIPE/ICICHUIO; HATMYUE MOTHBAIIUH K 00yUEHHIO; TOTOBHOCTh
U CIOCOOHOCTh OOYy4aroUIMXCsd PYKOBOJACTBOBATHCS NPHUHATHIMU B OOIIECTBE MpaBUIAMM M HOPMaMH
MOBEJICHUS; HAJIMYKe MTPaBOCO3HAHMS, IKOJIOTUYECKON KYJIbTYpPbI; CHOCOOHOCTh CTaBUTH 1I€JIU U CTPOUTD
KU3HEHHbIE TJIAHBI.

JIMuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTpaxaloT cPOPMHUPOBAHHOCTH OMbITA
[IO3HABATEJIbHOM M IPAaKTUYECKOM  JEeATENbHOCTH OOydaloIMXCs B  IpOLECCEe  peaau3aluu
00pa30BaTEIbHON ACSITENBHOCTH.

JIuuHOCTHBIE pe3yJbTaThl OCBOCHUS MpeAMeTa «XHMHS» OTPakaloT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATEJIbHOM M MPAaKTUYECKOM JeATeNbHOCTH OOydaroIuXcsi B Ipollecce  pealin3aluu
00pa3oBaTeIbHON AEITENFHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS

0CO3HAHUS 00YUYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPaBOIIOPAKY;

IPEACTABJICHUS O COLIMAIbHBIX HOpMaX U MPAaBUJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE;

FOTOBHOCTH K COBMECTHOM TBOPUECKOM J1€SITEIbHOCTU IIPU CO3AaHUU YUEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX U MTO3HABATENbHBIX 3a]1a4, BHIMTOJHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMaTh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTMKY M apryMEHTHI JIPYTHX IMPH
aHaJM3e pa3InYHbIX BUI0B YUeOHOH 1A TeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMSA:

[IEHHOCTHOT'O OTHOUIEHMSI K UICTOPUYECKOMY M HAYYHOMY HACJEIMI0 OT€UYECTBEHH Ol XUMUU;

yBaKEHUs K TPOLIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUUECKOrO MPHUIIOKEHUS XUMHH,
OCO3HaHUS TOrO, 4YTO JIAHHbIE HAYKM €CTb pe3yJbTaT JJIUTEIbHBIX HaOMIOEHUN, KpPOMOTIMBBIX
9KCIEPUMEHTAJIbHBIX ITOMCKOB, TIOCTOSSHHOT'O TPY/1a YUEHBIX U PAKTHKOB;

UHTEpeca M IMO3HABATEJIFHBIX MOTHBOB B MOJYYEHHU M TOCIEAYIOMIEM aHalu3e MH(OpPMAIUH O
MIEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSI:

HPAaBCTBEHHOI'O CO3HAHMS, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CHUTYAallUH, CBS3aHHBIE C XUMHUYECKUMH SIBJICHUSMH, M IPUHUMATbH
OCO3HaHHbIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LIECHHOCTH;

FOTOBHOCTH OLI€HMBATh CBOE MOBEJEHHUE U TOCTYIIKH CBOMX TOBApUILEH C MO3ULIUI HPABCTBEHHbBIX U
MIPaBOBBIX HOPM U € Y4ETOM OCO3HAHUS NOCJIEICTBUM MOCTYIKOB;

4) popMHupoBaHHS KYJIbTYPHI 310POBb:

MOHUMAaHUS IEHHOCTEH 30pOBOT0 M Oe30macHoro odpasa Ku3HHU, HeOOXOTUMOCTH OTBETCTBEHHOTO
OTHOILIEHUS K COOCTBEHHOMY (PU3UUECKOMY U IICUXUYECKOMY 370POBbIO;

COOJIOIeHUs TIpaBUi 0€30MacHOr0 OOpAaIleHUs] C BEIIECTBAMH B OBITY, TOBCEIHEBHON >KH3HU, B
TPYAOBOM JI€SITENBHOCTH;

MOHMMaHHUs LIEHHOCTH NpPaBUJ MHIWMBUIYaJbHOIO M KOJUIEKTUBHOIO O€30MaCHOr0 MOBEIEHUS B
CUTYaLUsX, yTPOXKAIOIINX 30POBbIO U KU3HU JIOAEH;

OCO3HAHUS MOCIIEICTBUHA U HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIECHHUS aNKOroJisl, HAPKOTHKOB,
KypeHus);

5) TPY10BOIr0 BOCIIUTAHUS:

KOMMYHHUKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIIE0BATENLCKOM AeITeIbHOCTH, 00IIeCTBEHHO
10JIE3HOM, TBOPYECKOM U APYTUX BUAAX AEATEILHOCTH,



YCTaHOBKM Ha aKTHBHOE Y4acTHE B PELICHUH NMPAKTHYECKUX 33734 COLMAIbHOI HAIIPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY HM3y4YeHHIO0 NpodeccHil pa3amyHOro poja, B TOM YHCJIE HAa OCHOBE
MIPUMEHEHUS IIPEIMETHBIX 3HAaHUH 110 XUMHUU;

YBaKEHHS K TPYAY, JIOASIM TpyJa U pe3yiabTaTaM TPYyI0BOH JeSTeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHIUBUAYaJIbHOW TpAeKTOpPUM OOpa3zoBaHMA, Oymymiei
npodeccu U peanu3alMi COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CrocoOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00111eCTBa;

6) 3K0JIOrMYeCcKOro BOCIUTAHMS:

HKOJIOTMYECKH 11€JIECO00PA3HOr0 OTHOIICHHS K MPUPOJIC KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU HA
3emiie;

NOHUMAHMSA TJI00AJBHOTO XapakTepa OJKOJIOTHYECKHX TNpoOiIeM, BIMSHUS SKOHOMUYECKHUX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLIUATIBHON CPEabL;

OCO3HAHUS HEOOXOIMMOCTH MCIOJIB30BAaHUS JIOCTMKEHUH XMMHUHU Ui pPELIeHUs BOMPOCOB
PaLMOHAIBHOTO PUPOIOTI0JIL30BaAHMS;

aKTUBHOT'O HEMpUATHUS JIEHCTBUH, NPUHOCIIIUX BpPEA OKpyXaroullel NpUpOJHON cpene, yMeHHs
MPOTHO3UPOBATh HEONArONPUATHBIE SKOJOTMYECKHE TIOCIEACTBUS NPEANPUHUMACMBIX ICHCTBHH |
MPETOTBPALIATh UX;

HAJIMYHS PA3BUTOTO SKOJOTMYECKOTO MBIIIICHHUS, IKOJOTHYECKON KYIbTYPHbI, OIBITA eI TEIbHOCTH
9KOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHHMs  PYKOBOJACTBOBATbCA HMMHU B I103HABaTEJIbHOM,
KOMMYHHKATHBHOM M COLIMAIBH O MPAKTUKE, CIOCOOHOCTU U YMEHHsI aKTUBHO IPOTUBOCTOSITh MJ1€0JIOT MU
xemodoouu;

7) HeHHOCTH HAYYHOI'0 O3HAHHUS:

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH W OOIIECTBEHHOM
MPaKTUKH;

NOHUMAaHMS CTIeU(UKN XUMHUU KaK HAyKH, OCO3HAHMA €€ poir B (POPMHUPOBAHUU PALIMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3/1aHUU LIEJIOCTHOTO IMPECTaBICHUS 00 OKpYXalolleM MHpe KaK O €IMHCTBE
IpUPOABI M YeJIOBEKa, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHWH MpoOJieM COXpaHEeHHUS
MPUPOHOTO PABHOBECHSI;

yOSKIEHHOCTH B 0COOOH 3HAYMMOCTH XWUMHUH JJII COBPEMEHHOH IMBWIM3alUU: B €6
T'YMaHHCTHY €CKOW HANPaBJICHHOCTH M BaKHOW POJIM B CO3JITaHMH HOBOM 0a3bl MaTEpUATBbHOM KYJIBTYpHBI, B
peuIeHnn TII00aNBHBIX MPOOJeM YCTOHYHMBOTO pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, DHEPreTHUYECKOH,
MUIIEBOW U SKOJIOTUYECKOH 0€30IMacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIeYEeHNH YCIOBUI yCIEIIHOro
TpyZa ¥ 9KOJIOTUYECKH KOM(OPTHOM KHU3HHU KaXKI0T0 YeHa 00IIeCTBa;

€CTEeCTBEHHO-HayYHON I'PaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METO/0B [103HAHMsI, UCIOJIb3yEMBbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJydaeMble 3HAHUS A aHAIM3a U OOBSICHEHMS
SBJICHUN OKPY’KAIOIIEro MUpa U MPOUCXOASIMX B HEM H3MEHEHMH, yMEHMs AeiaTb O0OOCHOBaHHbIE
3aKIIFOYEHUS] Ha OCHOBE HAYYHBIX ()aKTOB W MMEIOMIMXCS JaHHBIX C IENBI0 MOMYyYEHHs JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEBHO HCIOJIB30BaTh XWMHYECKHE 3HAHUS IS pPEUIeHUs NpoOjeM B
peabHbIX )KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENLCKON 1ESITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOPa30BaHHUIO M CAaMOOOPA30BaHUIO, K aKTUBHOMY
MOJTYYECHUIO HOBBIX 3HAHHI 11O XUMHUH B COOTBETCTBUU C KM 3HEHHBIMHU MMOTPEOHOCTSAMHU;

MHTepeca K 0COOCHHOCTSIM TpyJa B Pa3IMYHbIX cepax mpodeccuoHaIbHOM 1eTeTbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpenMeTHble pe3yabTaThl OCBOEHHUS MPOTrpaMMbl MO XUMHUU Ha YPOBHE CpPEIHEro oOuiero
00pa3oBaHMsI BKIIFOYAIOT:

3HAYMMble Ui (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOYYAIONMXCA  MEKIAMCHUIUIMHAPHBIC
(MexnpenMeTHble) OOIEHAayyHble MOHSTHS, OTpaXkarollMe IEJOCTHOCTh HAyYHOM KapTUHBI MHpa U



crieru UKy METOIOB IMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIECTBO, SHEPIHs,
SIBJICHUE, TPOIECC, CHUCTeMa, HAy4YHBI (aKT, MPUHIHUI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
HCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCITIEPUMEHT U JAPYTHE);

YHUBEpCaJbHbIC Y4eOHBIC HEUCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PEryJSTUBHBIC),
obecrieunBarne QGopmMupoBaHue (YHKIHOHAIBHOM TIpPaMOTHOCTH M COIMAJIBHOM KOMIIETEHIIUU
00yJaroIIMNXCS;

CHOCO6HOCTB 06y‘-IaI'OH_[I/IXC}I HCIIOJIb30BATh OCBOCHHBIC MCK AU CHHUIIJIMHAPHBIC, MUPOBO33PCHUYCCKUEC
3HAHUS U YHUBEpPCaJIbHbIC YI€OHBIC JEHCTBUS B MO3HABATEIHHON U COIMATLHOM MPAKTHKE.

MetanpenMeTHble  pe3yJbTaThl  OTPAKAIOT  OBJAJEHUE  YHHUBEPCAIbHBIMA  y4EOHBIMH
MMO3HABATCIIbHBIMHA, KOMMYHUKATHUBHBIMU U PCTYIIATHBHBIMU ﬂeﬁCTBHHMH.

ITo3HaBaTebHBbIC YHUBEPCAIbHbIC YU4eOHBIC NeHCTBUSA

1) 6a3oBble JIOrHYecKHUe AeiicTBUS:

CaMOCTOSITENIbHO ()OPMYIMPOBATH M AKTyaJIM3UPOBATh IPOOJIEMY, pacCMaTPUBaTh €€ BCECTOPOHHE;

OIIPENENATh LIENIU IEATEeIbHOCTH, 3aJaBasi 1apaMEeTPbl U KPUTEPUU MX NOCTHIKEHUSA, COOTHOCUTH
pe3yabTaThl JEATEIbHOCTH C TOCTaBICHHBIMU LIEJISIMH;

HCIOJIB30BaTh IIPU OCBOCHUU 3HAHWMM MPUEMBI JIOTHYECKOIO MBILIUICHHS: BBIICIATh XapAKTEPHBIC
MIPU3HAKHU MOHATUN M YCTAHABJIMBATh UX B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME MOHITHS UL
00bsCHEHMsI OTJeIbHBIX (haKTOB U SBJICHUI;

BBIOMPATh OCHOBAHMS U KPUTEPUU [T KJIACCU(PUKALIMY BEIECTB U XUMUYECKHUX PEaKIIUi;

YCTaHABJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3H MEXIY U3y4aeMbIMU SBJICHUSAMU;

CTPOUTH JIOTMYECKHE pacCyXIAeHHs (MHAYKTUBHbBIC, JE€AYKTUBHBIC, 10 AHAJOTHHU), BBIABIATH
3aKOHOMEPHOCTH U IPOTHBOPEUYUS B pACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIMPOBATH BBIBOABI H
3aKJIF0YECHMS;

IPUMEHATH B IIPOLECCE NO3HAHUS UCIOJb3yEMblE B XUMUU CHUMBOJMYECKHE (3HAKOBBIE) MOJENH,
peoOpa3oBbIBATh MOIENbHBIC MPECTABICHUS — XUMHUYECKHN 3HAaK (CHMBOJI) JIEMEHTA, XMMHUYECKas
bopmyrna, ypaBHEHHE XMMUYECKON pPEeaKIIui — IIPU PELICHUN y4eOHBIX TTO3HABATENBHBIX M MPAKTHYECKUX
3a/1a4, NPUMEHATh HA3BAHHBIE MOJCIBHBIE IPEACTABICHUS I BBIABICHHS XapaKTEPHBIX NPH3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIUH.

2) 6a3oBblIe HCCIeI0BATE/IbCKHE JeHCTBHA:

BJIaJICTh OCHOBAMH METOJI0B HAYYHOI' O IIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKLUN;

(GopMyIMpoBaTh LEIN U 33Ja4l MCCIEAOBAaHUS, UCIOJIBb30BATh ITOCTABJICHHBIE U CAMOCTOSTEIBLHO
copMyJIMpOBaHHBIE BOIPOCHl B KayecTBE MHCTPYMEHTa IO3HaHUS U OCHOBBI A (hOopMHpOBaHUS
TUIIOTE3BI 11O IPOBEPKE NPABUIIBHOCTH BBICKA3BIBAEMBIX CYKIECHUI;

BJIA/IETh HABBIKAMU CaMOCTOSTENIBHOIO IIJITAHUPOBAHUS U IIPOBEEHUS yUEHUYECKUX IKCIIEPUMEHTOB,
COBEpIICHCTBOBaTh YMEHMsI HaOIoJaTh 3a XOJOM IIpoliecca, CaMOCTOSTEIbHO IPOTHO3UPOBATh €ro
pe3ysbTaT, (QOopMyIMpOBaTh OO0O0OINEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB
UCCJIEZIOBAHUS, COCTABJIATh 0OOCHOBAHHBIM OTUET O IPOAEIAHHON padoTe;

npuoOpeTaTb ONBIT YYEHHYECKOM MCCIIEI0BATENbCKOW U IMPOEKTHOH AESITENbHOCTH, PO SBISTH
CIIOCOOHOCTb M T'OTOBHOCTb K CaMOCTOSATEIBHOMY IIOMCKY METOIOB pPELIEHUS MPAaKTUYEeCKUX 3ajad,
IIPUMEHEHUIO PAa3JIMYHBIX METOAOB [TO3HAHUS.

3) padora ¢ uHpopmanueii:

OPUEHTUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HH(OpManuu (HaydyHO-TIOMYJSIpHAs JIMTEpaTypa
XMUMHUYECKOI0o COJEpKaHus, CIpaBoYHbIEe MTOCOOUs, pecypchl HTepHeTa), aHAIM3UpOBaTh UH(POPMALIUIO
pa3IUyHBIX BHJIOB U (GOpM TMpEACTAaBIEHUS, KPUTHUYECKH OLIEHHBAaTh €€ JOCTOBEPHOCTb U
HEIIPOTUBOPEUYUBOCTb;

(bopMynupoBaTh 3aMpPOChl U IPUMEHSATh Pa3lIUYHbIC METOJbI IPU MOUCKE U 0TOOpe MH(OpPMAIUH,
HEOOXOIUMOH JIJIs BHIIOJHEHUS Y4eOHBIX 3aJ1a4 ONpeIeIEHHOrO THIIA;

npuoOpeTaTh OMBIT HCIOJNB30BAHUS ~MH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (hOpMy IpeacTaBieHus HHPopMalu (CXeMbl, TpapuKH,
auarpammbl, TaOJIMIIbI, PUCYHKH U JPYTHE);



UCIIOJIb30BaTh HAYUHBIH S3bIK B KauyecTBE CpPEACTBA IpU paboTe ¢ XMMHUUECKOi HH(opmarueil:
NPUMEHATh MEXIIpeAMeTHble ((U3nYecKue M MaTeMaTUYeCKHue) 3HAKW M CUMBOJIBI, (HOPMYIIbI,
ab0peBHAaTypbI, HOMEHKJIATYPY;

HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATI'TIAAHOCTHU.

KoMMyHHKATHBHBIC YHMBeEpPCaJbHbIe y4eOHbIe 1eiCTBHUSA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI B XOJ[€ IUAJIOTa U/MJIH TUCKYCCHH,
BBICKa3bIBATh HJICH, POPMYIMPOBATH CBOM MPEIJIOKECHHSI OTHOCUTEIHHO BBHITIOTHEHUS TTPEIJI0KEHHON
3a/1a4u;

BBICTYIIaThb C IIPE3EHTALMEW pe3yJIbTATOB I103HABATEJILHOW  JEATEIbHOCTH, IIOJYYEHHBIX
CaMOCTOSITEJIBHO WMJIM COBMECTHO CO CBEPCTHUKAMHU IIPU BBIIOJHEHUMM XHUMHYECKOIO JKCIEPUMEHTA,
MPAKTUYECKOM pabOThI MO UCCIIEJOBAaHUIO CBOMCTB M3y4yaeMbIX BEILIECTB, pealn3aluy y4eOHOr 0 MpoeKTa,
1 (popMyTUpPOBATH BHIBOJBI IO pe3yJibTaTaM MPOBEACHHBIX UCCIIECAOBAHUHN MTyTEM COTTIACOBAHUS MO3HUIIHI
B X0J1¢ 00CYXJICHHS U OOMEHA MHEHUSIMH.

PeryasiTuBHBIE YHUBEpPCAIbHbIE YUeOHbIE 1eiicTBUS:

CaMOCTOSITEIILHO IJIAHUPOBATh U OCYIIECTBISTh CBOKO MO3HABATEIBHYIO JCSITEIBHOCTD, OMPENeIss
e€ 1eM ¥ 3a]1a4i, KOHTPOJIMPOBATH U 110 MEPE HEOOXOAUMOCTH KOPPEKTUPOBATH MPEAIaracMblii alrOPUTM
JeWCTBUI TP BBHIONHEHUU Y4eOHBIX W MCCIEN0BATENLCKUX 3a1a4, BEIOMpaTh Hanbomnee dpdeKTHBHBIN
croco0 UX pelIeHus ¢ YIETOM MOTyYSHHS] HOBBIX 3HAHHI O BEIIECTBAX U XUMHYCCKUX PEAKITUX;

OCYIIECTBIIATh CAMOKOHTPOJIb JEATEIBHOCTH HA OCHOBE CaMOAHaJIN3a U CaMOOL[EHKH.

NPEJAMETHBIE PE3YJIbTATBI

[TpenmeTHBIE pe3ynbTaThl OCBOECHUS NMPOrpaMMbl 110 XMMHMM Ha YriyOJIEHHOM YpPOBHE Ha ypOBHE
cpenHero o01iero o0pa3oBaHus BKJIIOYAIOT CllenupHUUecKre Al yueOHOro mpeaMeTa « XMMUs» HaydHbIe
3HAaHUS, YMEHHS U COCOOBI IEUCTBUIN 110 OCBOCHUIO, UHTEPIPETALIMU U MPeoOpa3oBaHUIO 3HAHUH, BUIBI
JeATeIbHOCTH 110 MOJYYEeHUI0 HOBOT O 3HAHUS U IPUMEHEHUIO 3HAaHUH B Pa3JIMYHbIX Y4EOHBIX CUTYaLUAX,
a TAaKXK€ B peaJIbHbIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX ¢ XUMHEH. B mporpaMMe no XxuMuu npeameTHble
pe3yJIbTaThl IPEACTABJIECHBI 10 TOAAM U3YUYECHHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOCHUS Kypca «Opranndeckas XMMHUs) OTpaXkaroT:

chOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECTE€ W 3HAYCHUU OPraHUYECKOM XMMHH B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJIi B 00€CIICUEHNN yCTOWYNBOTO Pa3BUTHSI YEJIOBEUYECTBA B PEIICHUH MPOOIeM
9KOJIOTMYECKOM, YHEPreTUYECKON M MUIIEBOM 0€30MaCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JaHUU HOBBIX
MaTepuaioB, HOBBIX HCTOYHUKOB SHEPrUHM, B OOECIHEUCHHUU PAIMOHAIBHOTO MPUPOONOIb30BAHUS, B
(bopMUPOBaHUN MUPOBO33PEHUS U OOIIEH KyJIbTyphl UENOBEKa, a TaKKe SKOJIOTHUYEeCKH 00OCHOBAaHHOIO
OTHOLLIEHHS K CBOEMY 310POBBIO U IPUPOJHOMN CPELE;

BJIAJICHUE CHCTEMOM XMMHWYECKHX 3HAHHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJATAIOIIUE MOHSITHA —
XAUMHUYECKUI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAsI 000JI04Ka aTOMa, S-, P-, d-aTOMHBIE OpOUTaH, OCHOBHOE
1 BO30Y)KJIEHHOE COCTOSIHHSI aTOMa, THOPUIU3AIMS aTOMHBIX OpOMTANe, MOH, MOJICKYJa, BaJICHTHOCTD,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCJICHHS, XMMHYECKas CBS3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIHA
00BEM, YTIIEPOIHBIN CKeNeT, GyHKIIMOHATIBLHAS TPYIINa, paJuKall, CTPYKTypHbIE (OpMYIIbl (pa3BEPHYTEHIE,
COKpalll€HHbIE, CKEJIETHBIE), U30MEPHS CTPYKTYpPHAsI U IPOCTPAaHCTBEHHAs (T€OMETprUYecKas, OonTuyeckas),
M30MEPBI, TOMOJIOTMYECKUM PSiJT, TOMOJIOTH, YTIIEBOJOPO/IbI, KHCIOPO/ - U a30TCOJIEpKAIe OPraHUYECKHUE



COEAMHEHMS, MOHOMEp, IOJUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEOUHEHHUS; TEOPHH,
3akoHbl (nepuonuyeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOEHUSI OPraHMYECKUX BemecTB A. M.
bytnepoBa, 3aKOH COXpaHEHHs] MaccChl BELIECTB, 3aKOH COXPAaHEHHUS M MpPEBpallleHUs SHEPruu Ipu
XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI S3BbIK XMMUH, MUPOBO33PEHUYECKUE 3HAHMUS,
JeKalMe B OCHOBE NOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH XMMUYECKUX SIBJICHUM; IIPECTaBICHUS O
MEXaHM3MaX XMUMHUYECKHX pEaKIui, TEPMOAMHAMHUYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSIX MX
IIPOTEKaHUsl, O B3AMMHOM BJIMSIHUU aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX (MHAYKTUBHBIN U ME30MEPHBIN
a¢dextsl, opuentanthl | u Il poga); gakxromornueckue cBeneHus 0 CBOMCTBAaX, COCTaBe, MOJYYCHUH U
0€30I1acCHOM HCIT0JIb30BAHUH BaKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOH 1eATeIbHOCTH
YeloBeKa, OOIIMX HAy4YHBIX MPUHIUIAX XWMHUYECKOr0 MPOU3BOACTBA (Ha MpUMeEpe MPOU3BOACTBA
MeTaHoJa, nepepaboTKu HePTH);

c(OPMUPOBAHHOCTb YMEHMH: BBISABIATh XapaKTEpHblE NPU3HAKM HOHATHH, ycTaHaBIMBAaTb HUX
B3aMMOCBSI3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONUCAHUU COCTAaBA, CTPOECHUS M CBOMICTB
OpPraHNYECKUX COEIINHEHUN;

cOpMHUPOBAHHOCTh YMEHHUI:

UCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIA COCTaBIEHHS MOJIEKYJSPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKUX BEIECTB;

COCTaBJSITh YPAaBHEHUS XHUMHUYECKUX PEAKIUH U pacKkpplBaTb HX CYIIHOCTb: OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMH TOCPEACTBOM COCTaBJICHUS AIEKTPOHHOI0 OajlaHCa 3TUX PEaKLMM, peaKkiuuii
MOHHOI'0 0OMEHAa MYTEM COCTABJICHUS MX IOJHBIX U COKPALEHHBIX HOHHBIX YPaBHEHMIA;

M3rOoTaBIMBaTh MOZEIU MOJEKYJ OPraHMYECKUX BELIECTB JUIS MIUIFOCTPALMU MX XMMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpMUPOBAHHOCTb YMEHUI: YCTaHABIMBAThH PUHAIIEKHOCTh U3YUEHHBIX OPIraHUYECKUX BEIECTB
[0 UX COCTaBYy M CTPOEHHUIO K ONpeAeNEHHOMY KJacCy/Tpymie COE€AUHEHWH, JaBaThb UM Ha3BaHUS IO
cucrematnueckoil Homenkiarype (IUPAC) u npuBoauTh TpuBHAIbHBIE Ha3BaHUS JI OTAEIbHBIX
IpeICTaBUTENe OpraHMYeCKUX BEIIECTB (STHIIEH, alleTHIICH, TOIYOJI, TIMLEPHUH, ATUIICHTIUKOIIb, (EHO,
dopmanbaerua, aneTaipAeTHia, AaleToH, MYpaBbHHAs KHCJIOTAa, YKCYyCHas KHCIIOTa, CTeapuHOBasd,
OJICMHOBAs, MaJbMUTUHOBAS KM CIIOTHI, IJIMLUH, alaHWH, MaJIbT03a, GPYyKTO3a, aHUIIMH, TUBUHIII, H30IIPEH,
XJIOPOTIPEH, CTUPOI U JPYTHE);

c(OPMUPOBAHHOCTh YMEHHS OMPEIENITh BUJ XUMUYECKOW CBSI3M B OPraHMYECKUX COETMHEHUSX
(xoBaJIeHTHAsI U MOHHASI CBSI3b, G- U T-CBSI3b, BOJOPO/IHAS CBSI3b);

c(OpMUPOBAHHOCTb YMEHUS IPUMEHSTh MOJ0XKEHHUSI TEOPUU CTPOEHUSI OPraHUUYECKUX BEIIECTB A.
M. BytiiepoBa niis 00bsICHEHUS! 3aBUCUMOCTH CBOWMCTB BEIIECTB OT X COCTaBa U CTPOCHUS;

c(OpPMUPOBAHHOCTb YMEHMM XapaKTepU30BaThb COCTAB, CTPOEHHUE, (PU3MUECKHE M XUMHUYECKHE
CBOMCTBA THUIIMYHBIX IIPEICTABUTENIEH pa3JIM4YHbIX KIACCOB OPraHMYECKUX BELIECTB: AJKAHOB,
LMKJIOAJIKAHOB, aJIKEHOB, AJIKAJINEHOB, AJIKUHOB, ApOMAaTUYECKUX YIIEBOLOPOIOB, CIIUPTOB, AJIbJETHIIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX U CIOXHBIX 3(HPOB, KUPOB, HUTPOCOCIUHEHUNH U aMHHOB,
aMUHOKHCJIIOT, O€JIKOB, YTJIEBOJ0B (MOHO-, 11~ U I1OJIMCAXapU0B), HIUTIOCTPUPOBATh T€HETUUYECKYIO CBA3b
MEXJly HUMU YPaBHEHHUSMHU COOTBETCTBYIOUIMX XUMUYECKUX pEaKUUi C MCIOJIb30BAHUEM CTPYKTYPHBIX
opmyur;

cOPMHUPOBAHHOCTh YMEHMS INOATBEPXKIaTh HA KOHKPETHBIX NpHMepax XapaKTep 3aBHCUMOCTH
PEAKLMOHHOM CIIOCOOHOCTH OPraHUYECKUX COCUHEHUI OT KPATHOCTH U THUIIAa KOBAJIEHTHOM CBA3HM (G- U TT-
CBSI31), B3AUMHOT'0 BJIMSIHUS ATOMOB M IPYII ATOMOB B MOJIEKYJIAX;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HCTOYHUKU YIJIEBOJOPOJHOIO ChIpbsl (HEDTH,
MPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKM U MPAaKTHUYECKOe NPUMEHEHHE MPOJyKTOB
nepepadoTKu;

cOpMHUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUM O €CTECTBEHHO-HAayYHBIX METOJAaX IMO3HAHUS —
HAOJIOICHUH, HM3MEPEHUH, MOJCIUPOBAHHM, OSKCIEpUMEHTE (peaJbHOM M MBICICHHOM) U YMEHHS
MIPUMEHSATh 3T 3HAHUS;

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATH OCHOBHBIE ONEpPAllUU MBICIUTEIFHOW JESTENbHOCTH —
aHaJIM3 U CUHTE3, CpaBHEHHE, 000011IeHN e, CHCTEMaTH3allHI0, BBISBJICHHE TPUYNHHO-CIIEICTBEHHBIX CBSI3Ei
— JI7Is1 U3yYEHUS CBOWCTB BELIECTB U XMMHYECKHUX PEaKIINIA;



cOpPMUPOBAHHOCTh YMEHHH: BBIBJIATH B3aUMOCBS3b XUMUYECKHMX 3HAHHH C MOHATUAMU U
MPEJCTaBICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX IIPEIMETOB Uil 0Oojiee OCO3HAHHOI'O IOHHWMAaHUS
CYLIHOCTH MAaTEPHUAJIBHOIO €AMHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUS 110 OPraHUYECKON XMUMHUHU
111 O0BSICHEHHS] U IPOTHO3UPOBAHUS SIBJICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOAY;

cOPMUPOBAHHOCTh YMEHUI: MPOBOAMUTH PACYEThl MO XUMHYECKUM (GOpMyJIaM H ypaBHEHUSIM
XHUMHUYECKUX PEAKIUil C HMCIONb30BaHUEM (HU3MUECKUX BENUYMH (Macca, 0O0BEM Ta30B, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: pacu€Tbl IO HAXOXKIEHHUIO
XUMHUYECKOM (hOpMyIIbl BEIIeCTBA [0 M3BECTHBHIM MACCOBBIM JIOJISIM XMMHUYECKUX 3JIEMEHTOB, IPOAYKTaM
CropaHus, IJIIOTHOCTH ra3000pa3HbIX BEIIECTB;

cOpPMUPOBAHHOCTh yMEHUU: MPOrHO3UPOBAaTh, AHAJM3UPOBATh U OLIEHUBATH C MO3UIUI
9KOJIOTMYECKON O€30IMacHOCTH IMOCIHIEACTBUS OBITOBOM W TPOWU3BOACTBEHHOW NEATEILHOCTH YelIOBEKa,
CBSI3aHHOM C NepepabdOTKON BEIECTB, MCIOJb30BAaTh MOJYyYEHHBIE 3HAHUS Ul MPUHATUS TPaMOTHBIX
penieHui mpodyieM B CUTYyalMsIX, CBSI3aHHBIX ¢ XUMHEH;

cOpPMUPOBAHHOCTh YMEHMH: CaMOCTOSTENBbHO IUJIAHUPOBATh M MPOBOAUTH XUMHUYECKUIN
OKCHEPUMEHT (MOTY4YeHHEe W HU3Y4YEHHE CBOWCTB OPraHMYEeCKHX BEUIECTB, KayeCTBEHHBIC pPEaKIUU
YIJI€BOAOPOJIOB PA3IMYHBIX KJACCOB M KHCIOPOJACOAEpPk AIIMX OpPraHUYECKMX BELIECTB, pELIECHUE
SKCIEPUMEHTAIbHBIX 3a7ad 0 PAclO3HABAaHUIO OPraHMYECKUX BELIECTB) € COOIIOACHUEM IPABUI
Oe3omacHOro oOpalleHHss C BEIeCTBAaMU M JIAOOPATOPHBIM O00OpYylOBaHHUEM, (OPMYJIUPOBATH LENb
UCCIJIEZIOBAHUS, NPEACTaBISATh B pPa3jIMYHOM (opMe pe3ysbTaThl AKCHEPUMEHTa, aHaJIU3UpOBaTh U
OLIEHUBATh UX JOCTOBEPHOCTh;

c(OpPMUPOBAHHOCTh YMEHHUIA:

CO0JTI01aTh MPaBUJIa DKOJIOTUYECKH 11eTIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOW 1eITETbHOCTH
B LIEJIIX COXPAaHEHMS CBOETO 30POBbsl, OKPYXKAIOIEH MPUPOTHON CPEAbl U TOCTHKEHUS €€ YCTOMUHNBOr O
pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHYECKOIO JCHCTBUS Ha JKUBBIE OPraHU3Mbl ONpEIEIEHHBIX
OpraHUYeCcKHX BEIIECTB, MOHUMAas cMbica mokaszarens [1/]K;

AHAM3UPOBATH 11ETIECO00PA3HOCTh MPUMEHEHHSI OPTaHUYECKUX BEIIECTB B IMPOMBIIIIIEHHOCTH U B
OBITY C TOUYKHU 3PEHHSI COOTHOMICHUSI PUCK-TIOJ3a;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIATh LIeJICHANPABICHHBIN MTOUCK XUMUYECKOI MHpOpMAaIIH
B pa3IMYHBIX UCTOYHHKAX (HayyHas M y4yeOHO-HayuyHas JUTepaTypa, CpelcTBa MacCoBOW HMH(MOpManuH,
WuTepHeT U Apyrue), KpUTHYECKH aHAIU3UPOBATh XMMHUYECKYI0 MH(opMaluio, nepepadbarbiBaTh €€ U
MCIOJIb30BaTh B COOTBETCTBHH C IIOCTaBICHHON Y4eOHOI 3a1aueii.

11 KJIACC

[TpenmeTHBIE PE3yabTATHI OCBOEHUS Kypca «O011asi 1 HEOpraHUYecKass XUMUsD) OTPakaroT:

cOpMUPOBAHHOCTD MPECTaBICHUI: O MaTepualbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SIBJICHUM MPUPOJIbI, O MECTE U 3HAUEHUU XUMUU B CHCTEME €CTECTBEHHBIX HAyK U €€ poiH
B 00ecre4eHn! YCTOMYUBOT0 Pa3BUTHSI, B PEILICHUH ITPOOJIEM HKOJIOTUY €CKOM, SHEPTreTHUECKON U MUIIEBON
0€30I1aCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTE€pHasOB, HOBbIX HCTOUYHHUKOB 3HEPIHH, B
00ECreueHN palMOHAIBHOIO MPUPOJOINONb30BAHMS, B (OPMUPOBAHMM MHUPOBO33PEHHUs] M OOIIEl
KyJIbTYpbl 4Y€JIOBEKa, a TaKXK€ SKOJOIMYECKH OOOCHOBAaHHOI'O OTHOIIEHHUS K CBOEMY 3/10POBBIO U
MPUPOJTHOU CPESE;

BJIQJICHUE CHUCTEMON XMMMUYECKUX 3HAHUH, KOTOpas BKJIHOYAET: OCHOBOMNOJIArAIOLINE MOHATUS —
XUMHUYECKUH AJIEMEHT, aToM, SIIPO aTOMa, M30TOIIbI, SJIEKTPOHHAs 000JI0YKa atoma, S-, P-, d-aTOMHbIE
opOuTany, OCHOBHOE M BO30YXKIEHHOE COCTOSHUS aToma, ruOpuau3anus aTOMHBIX opOuTaiel, HOH,
MOJIEKYJIa, BaJlEHTHOCTb, JJIEKTPOOTPULATEIILHOCTb, CTENEHb OKHUCJIEHHs, XHMHUYECKass CBS3b
(xoBaJIeHTHAsI, MOHHAs!, MEeTaJUInYecKas, BOJOPO/IHASA), KpUCTAJUINYecKas pelIéTKa, XUMUYECKasi peakius,
pacTBOp, JJIEKTPOJUTHI, HEDJIEKTPOIMUTHI, DJIEKTPOIMTHYECKAs IUCCOLUALUsA, CTENEHb AUCCOLMALUHU,
BOJIOPOJIHBIM TIOKa3aTellb, OKHUCIUTEIb, BOCCTAHOBUTEIb, TEILUIOBOH 3P (HEKT XUMHUYCCKOH peaKIlHH,
CKOPOCTb XUMUYECKON PEAKIINH, XUMUYECKOE PABHOBECHUE; TEOPUH U 3aKOHBI (TEOPUS dJIEKTPOITUTUYECKOM
auccounanuu, nepuonnueckuil 3akoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHUsT MacChl BELIECTB, 3aKOH
COXPaHEHMS U MPEBPAICHNS SHEPTUU PU XUMHYECKUX PEAKIUAX, 3aKOH ITOCTOSHCTBA COCTABA BEIIECTB,
3aKOH JIeICTBYIOIIMX MacC), 3aKOHOMEPHOCTH, CHMBOJIMYECKH SI3bIK XUMHH, MUPOBO33PEHUYECKU € 3HAHUS,



JeKalllie B OCHOBE NMOHMMAHUS MPUYMHHOCTU M CUCTEMHOCTH XUMUYECKHMX SIBJIEHUMN; COBPEMEHHBIE
MPEACTABICHUS O CTPOCHUH BEILIECTBA HA aTOMHOM, HOHHO-MOJIEKYJIIPHOM U HAJAMOJIEKYJISIPHOM YPOBHSX;
MPEACTABICHUS O MEXaHU3MaxX XHUMUYECKUX PEAKIUH, TEPMOJMHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTAX MX MPOTEKAaHWS, O XMMHYECKOM PAaBHOBECHM, PACTBOPAX U JUCIEPCHBIX CHCTEMAX;
(dakToOmOrnYecKue CBEACHHS O CBOMCTBaX, COCTaBe, IMOJYYEHHH U OE30MacCHOM UCIIOIb30BaHUU
BKHEHIIINX HEOPTraHUYECKUX BEIIECTB B OBITY ¥ MPAKTHYECKON JIEATEIbHOCTH YEIOBEKa, OOIINX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO TPOU3BO/ICTBA;

chOpPMHUPOBAHHOCTh, yYMEHHUH: BBISBISATH XapaKTEPHBIC MPU3HAKKW TOHSITHH, yCTaHaBIUBAaTh WX
B3aMMOCBSI3b, UCMOJIb30BATh COOTBETCTBYIOIIME MOHATHS P OMUCAHUM HEOPraHUYECKUX BEUIECTB U UX
IIPEBPALLECHU;

c(OPMUPOBAHHOCTh YMEHHS HCIOJIb30BATh XMMHUYECKYIO CHMBOJHKY IS COCTaBJIECHUS (Bopmym
BEIIECTB U YPaBHEHUH XUMHUECKUX pPeaklui, cucremaTnueckyro HomeHkaarypy (IUPAC) u tpuBnanbHbIe
Ha3BaHMUs OT/IEJbHBIX BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHsSI ONPEIENSTh BAJEHTHOCTh U CTENEHb OKHUCIEHUS XUMHYECKUX
AJIEMEHTOB B COEIMHEHUAX, BUJ XUMHUECKOI CBSI3H (KOBaJIEHTHAs, MOHHAsI, METaJIJIMYecKas, BOJOPOIHAs),
THUI KPUCTAJUIMYECKON pelI€TKH KOHKPETHOIO BEILIECTBA;

chOpPMHPOBAHHOCTh YMEHUS O0BSCHATH 3aBUCUMOCTh CBOMCTB BEUIECTB OT BUJIa XUMUUYECKOU CBSI3U
W TUMA KPUCTAUIMYECKOM pPEmETKH, OOMEHHBIH W JIOHOPHO-aKIIENTOPHBI MEXaHU3MBl 00pa30BaHUs
KOBaJICHTHOM CBSI3H;

cOpMUPOBAHHOCTh YMEHHUH: KiIacCHU(HUIMPOBATh: HEOPraHMYECKHE BEIIEeCTBA MO WX COCTaBYy,
XMUMHUYECKUE PEaKIUU M0 Pa3IUuYHbIM IIPU3HAKAM (YHCITY U COCTABY pearupyrolIiX BEIIECTB, TENJIOBOMY
3 deKTy peakiuu, U3BMEHEHUIO CTEIEeHEeH OKUCIICHUS JIEMEHTOB, 00PaTUMOCTH, YYACTHIO KaTalu3aTopa u
JPYTHE); CAMOCTOSITEIILHO BEIOMPATh OCHOBAHUS U KPUTEPUHU JJIS KJIACCU(DUKAIIUY U3YYaEeMBbIX BEIIECTB U
XUMUYECKUX PEAKIIHIA;

chOpPMHPOBAHHOCTh YMEHHUS PACKpPBIBATh CMBICH Tepuoandeckoro 3akona J[. Y. MengeneeBa u
JIEMOHCTPUPOBATH €r0 CHCTEMATU3HPYIOUIYIO, O0BSICHUTENBHYIO U MPOTHOCTUYECKYIO (DYHKIINH;

cOpPMUPOBAHHOCTh YMEHHI: XapaKTepH30BaTh »JJIEKTPOHHOE CTPOEHHWE aTOMOB M HOHOB
XUMHYECKUX JJIEMEHTOB IepBOro—4yeTséproro nepuonos Ilepuonnueckoin cucremsl .M. Menneneesa,
UCIIONIB3YS TIOHATHS «IHEPrETHUECKUE YPOBHU», «IHEPreTHUCCKHE MOIYPOBHM», «S-, P-, d-aTOMHBIE
opOuTanu», «OCHOBHOE M BO30YXAEHHOE »HHEPreTUYECKHe COCTOSIHMS aTroMmay»; OOBSICHATH
3aKOHOMEpPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX 3JIEMEHTOB U X COCTMHEHUH 10 MEPUOJiaM U Ipymnam
[Tepuognueckoii cucremsl [[. 1. MenaeneeBa, BaJIeHTHbIE BO3MOXXHOCTA ATOMOB 3JIEMEHTOB Ha OCH OBE
CTPOEHHS UX JIEKTPOHHBIX 000I0YEK;

chOpPMHPOBAHHOCT, yMEHUH: XapaKTepU30BaTh (OMUCHIBATH) OOILIME XHUMHYECKHE CBOMCTBA
BEIIECTB  PA3JIMUYHBIX KJIACCOB, IOATBEPXAAaThb CYLIECTBOBAHWE TIE€HETUYECKOHM CBS3M  MEXKIY
HEOPraHWYECKUMH BEIIECTBAMU C [IOMOLIbIO0 YPABHEHUIN COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUI;

c(OPMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKUCIHTENFHO-BOCCTAHOBUTENILHBIX PEAKIIUN
IIOCPE/ICTBOM COCTABJIEHUS 3JIEKTPOHHOIO OajlaHCca ATUX pEeaKLUUi; peakiuil MOHHOro oOMeHa NyTEéM
COCTAaBJIEHHSI MX MOJHBIX W COKPAIIEHHBIX HMOHHBIX YPAaBHEHUMN; pEaKUMM THAPOJIN3A; pEaKUUid
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe THAPOKCOKOMIIIIEKCOB IIMHKA U aTFOMUHUA);

cOPMUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHUS XMUMHUYECKUX PpeaKlIuil C
y4€TOM HX HHEPreTHUUECKHX XapaKTepUCTUK, XapaKTep MU3MEHEHMsS] CKOPOCTH XMMUYECKOW peaKkIUu B
3aBUCHUMOCTH OT Pa3IU4YHBIX (DAaKTOPOB, a TaKKe XapaKTep CMEIICHUsS XUMHUYECKOrO PaBHOBECHS IO
BIIMSIHUEM BHEIIHUX Bo3neictBuil (mpunnui Jle [laTense);

chOpPMHPOBAHHOCThL YMEHHS XapaKTEPHU30BATh XWMHUYECKHUE PEAKIMH, JIeKAIIMe B OCHOBE
MIPOMBIIIUICHHOTO TIOJYYEHUSI CEPHOM KHCIOTHI, aMMHaKa, OOIIME HAyYHbIC MPUHIIUAIBI XUMUYECKUX
MIPOM3BOJICTB; 11€TIECO00PA3HOCTh MPHUMEHEHHUSI HEOPTaHUUYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C
TOUYKH 3PEHUSI COOTHOIIEHUS PUCK-TI0JIb3a;

chOpPMHUPOBAHHOCTH BJIAICHHS CUCTEMOW 3HAHUM 0 METOAaX HAyYHOI'0 MTO3HAHMUS SBJICHUN TPUPOJIBI
— HaOJIOZICHUE, U3MEPEHUE, MOICIIMPOBAHUE, SKCIIEPUMEHT (peajbHbIA U MBICJICHHBIN ), UCIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, YMEHUSI IPUMEHSTh 3TU 3HAHUS MPU SKCIEPUMEHTATIBHOM UCCIIEIOBAHUH BEILIECTB



U A7 OOBSICHEHUS XMUMHYECKHX SBJICHMM, UMEIOIIMX MECTO B MPUPOIE, MPAKTUUECKOU ACSITENIbHOCTH
YEJIOBEKA M B OBCCIHEBHOM JKU3HH;

chOpPMHPOBAHHOCTh YMEHHS BBIABJISTH B3aUMOCBS3b XHMHUUYECKMX 3HAHMM C TOHATUSIMH U
MPENICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB il 0ojieeé OCO3HAHHOTO MOHMMAaHUs
MaTepHabHOI0 €JUHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHSI MPOBOJUTH PACUETHI: C HMCIOJIB30BAHUEM MOHITUN «MaccoBas JOJS
BEIIECTBA B PACTBOPE» M «MOJISIpHASI KOHI[EHTPAIIK»; MAaCChl BEIIECTBA WIIH 00bEMA ra3a Mo U3BECTHOMY
KOJIMYECTBY BEIECTBA, MAacCe WM O0OBEMY OIHOTO W3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB; TEMJIOBOTO
addekTa peakiuu; 3HAYCHUS BOJOPOAHOTO IMOKA3aTelNsi PacTBOPOB KHCIOT M IIEIOYEH C W3BECTHOU
CTETEHBIO JUCCOIMAINKI; MacChl (00bEMA, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMH, €CIH OIHO W3
MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpa C ONpeeaéHHON MacCOBOW J0jel pacTBOPEHHOTO BeEIlleCTBA
WJIH JaHO B U30BITKE (MMEET MPUMECH ); TOJU BBIXOJa IPOAYKTA PEAKINH; 00bEMHBIX OTHOIICHUH ra3oB;

chOpPMHPOBAHHOCT, yYMEHHUH: CaMOCTOSTENIbHO TIJIAHUPOBATb © MPOBOAUTH XUMHUYECKUU
SKCHEpPUMEHT (TpOBENEHHE peaKIuil HOHHOrO OOMeHa, TIOATBEpPKICHHE KaueCTBEHHOI'0 COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEIENIEHNE CPENIbl pACTBOPOB BEIIECTB C IOMOILBIO HHAUKATOPOB, U3yUEHHUE
BIMSHUS Pa3JIMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOI peaklny, pelieHnue SKCIepuMeHTaIbHbIX 3a/1a4
o TeMam «Metauib» u «Hemeramib») ¢ co0oieHneM mpaBuil 6€30MacHoro o0pamieHus ¢ BEIecTBaMu
1 1abopaTOpHBIM 000pyAOBaHHEM, (HOPMYIMPOBAThH 1EJIb HCCIEAOBAHUS, MPEACTABISATh B Pa3IMIHOU
(dhopMe pe3yabTaThl IKCIIEPUMEHTA, AaHATTU3UPOBATH U OIICHUBATH MX JOCTOBEPHOCTH;

cOpPMUPOBAHHOCTh YMEHHH: COOJIOAATh TpaBHUia TMOJb30BAHHUS XHUMHUYECKOM TMOCYyAOH W
nabopaTopHbIM 000pyJIOBaHHEM, OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIMSIMH I10
BBITIOJIHEHHIO TA00PATOPHBIX XUMUYECKUX OIBITOB, IKOIIOTHYECKH [1€TIeCO00PA3HOT0 MOBEACHHS B OBITY U
TPYJIOBOH JEATETLHOCTH B IEISAX COXPAHEHHUS CBOETr0 370POBbs, OKPYXKAIOIICH NMPUPOJHON Cpenbl U
JTOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS, OCO3HABATH OINMACHOCTh TOKCHYECKOT'O JCHCTBUSI Ha >KUBBIC
OpPraHU3MBbI ONpeAeIEHHBIX HEOPTraHUYECKUX BEIIECTB, MOHUMas cMbIc Tokasaters [1J1K;

c(OPMUPOBAHHOCTh YMEHHIA: OCYIIECTBISATH [IeJICHATPABICHHBIN MTOUCK XUMUIECKON HH(POP MAITHH
B pa3IMYHBIX UCTOYHHKAX (HayyHas M y4yeOHO-HaydHas JHUTepaTypa, CpelcTBa MacCcoBOW MH(OpPMAILINH,
WuTepHeT U Apyrue), KpUTUYECKH aHATU3UPOBATh XUMUYECKYI0 MH(POpMAIMIO, TepepadaTeiBaTh €€ U
HCIOJIb30BaTh B COOTBETCTBUU C MTOCTABJICHHON yueOHOM 3a1auei.
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11 KITACC

KosanyecrBo yacoB DJIeKTPOHHbBIE
N HaunmeHnoBaHue pa3ieioB U TeM NPOrpaMMbl Kontpoay | Hpakrn | (wnpposric)
n/n Bcero | HbIe YecKHe oOpa3oBareJibHbIE
padoThI padoThbI pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XMMHUHU
Crtpoenue atoma. [leproanyeckuii 3akoH u [lepuoanyeckas brbmiorexa HOK
1.1 ) 9 https://m.edsoo.ru/2dd57f2
cucTeMa XUMHYeCKuX 3aeMeHToB J[. 1. MeHnneneeBa 4
bu6mmoreka [JOK
1.2 Crpoenue BeiectBa. MHOrooGpasue BEIIECTB 11 1 https://m.edsoo.ru/2dd57f2
4
bu6mnoreka [JOK
1.3 XuUMHUYECKHE peakluu 19 1 3 https://m.edsoo.ru/2dd57f2
4
Wroro mo pazneny 39
Pa3nen 2. Heopranuueckasi XuMus
bu6mmoreka [JOK
2.1 Hemeramis 31 1 3 https://m.edsoo.ru/2dd57f2
4
bu6mmoreka [JOK
2.2 MeTaisl 23 1 2 https://m.edsoo.ru/2dd57{2
4
Uroro no pazneny 54
Paznen 3. Xummus v :Ku3Hb
bubmoteka IJOK
3.1 MeToab! TO3HAaHUS B XUMHUH. XUMHS U KU3Hb 9 https://m.edsoo.ru/2dd57f2
4
Wroro mo pazneny 9
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IPOBEPSIEMBIE HA EI'D 110 XUMUU TPEBOBAHUS K
PE3VJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA30OBAHUS

Kon
nposepse
MOT0
TpedoBaH
us

IIpoBepsieMble TPeOOBAHUSA K NPeAMETHBIM Pe3y1bTaTaM 0CBOCHHS OCHOBHOM
0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus

Branenne cucreMoil XMUMUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:

1.1

OCHOBOIIOJIArarole MOHATHS (XMMHYECKUH JJIEMEHT, aTOM, H30TOIbI, 3JIEKTPOHHAs
00osouka atoma, S-, p-, 0-37EeKTpOHHBIE OpPOMTAIM ATOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHME aTOMa, HOH, MOJIEKYJd, BaJIEHTHOCTb, 3JEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCIIEHUS, XUMUYECKasi CBSI3b (G- M T-CBSA3b, KPAaTHBIE CBS3U), THOPUAM3AINST aTOMHBIX
opOuTaneil, Kpucrajuidyeckas pemérka, MoJb, MOJSpHAas Macca, MOJSAPHBIM 00BEM,
MOJIIpHas KOHIICHTpaLus, pacTBOpel  (MCTUHHBIE,  JUCIEPCHbIE CHCTEMBI),
KPUCTAJUIOTMIPAThl, YIJIEPOIHbIM CKeleT, (pyHKUHMOHAlIbHAsA Ipylnna, paaukall, U30MEpHI,
CTpYKTypHas popMmyia, u3oMepust (CTpyKTypHasi, reoMeTpudeckas (Luc-, TpaHCU30MEpHs),
TFOMOJIOTUYECKMM  psAl, TOMOJOrH, YIJIEBOAOPOABI, KHUCIOPOL- U a30TCOAEpXKalIHe
COeIMHEHMs, OMOJIOTHYECKN aKTUBHBIE BelecTBa (YIJIEBOIbI, XKHUPbI, OEJKH), MOHOMEP,
HOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COETUHEHMSI, KPEKUHT, pU(OPMHUHT,
TUIOBl  XUMHUYECKHX  peakuuid  (OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE,  9JK30-  H
HH/IOTEPMUYECKHE, PEAKIMM HOHHOI'O OOMEHa, TOMO- W TeTeporeHHble, O0paTUMbIE U
HEeoOpaTUMBbIE), PACTBOP, HIIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJICKTPOJIUTUYECKAS I CCOLIUALIHS,
CTENEHb AMCCOLUALUHN, OKUCIUTEIb, BOCCTAHOBUTED, JIEKTPOJIN3, CKOPOCTh XUMUYECKOU
peaKkMy, XMMUYECKOE PABHOBECHE)

1.2

TEOPUU U 3aKOHBI (TEOPHsI XUMUYECKOT0 CTPOeHM 1 opranndeckux Bemects A.M. bytieposa,
TEOPHS JIEKTPOJIUTHY ECKOM Auccounanni, [lepuoanueckuii 3akoH .M. MenaeneeBa, 3aKkoH
COXpaHEHUs! MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XUMUU, MUPOBO33PEHUYECKHUE
3HAHUS, JIOKAIMEe B OCHOBE IMOHUMAHHWS TPUYMHHOCTH M CHUCTEMHOCTH XHMHUYECKHX
SIBJICHU, COBPEMEHHBIC TTPECTABJICHHS O CTPOCHUHU BEIIECTBA HA ATOMHOM, MOJICKYJISIPHOM
Y HAJMOJICKYJISIPHOM YPOBHSIX

1.3

MNpEaAcCTaBJICHUA 0 MCXaHu3Max XHUMHUYCCKUX peaKHHﬁ, TCPMOANHAMHUYCCKUX U
KHHCTUYCCKUX 3aKOHOMCPHOCTAX UX IPOTCKAHUA, O XUMHUYCCKOM PaBHOB €CUH, JTUCIICPCHBIX
CHUCTEMAax

1.4

(1)aKTOJIOFI/I‘-I€CKI/IC CBCIACHHUA O CBOfICTBaX, COCTaB€, TMOJYUYCHUU U Oe30macHOM
KUCIIOJB30BaHUHM Ba)KHEHIIIMX HCOPraHUYCCKUX M OPraHUYCCKUX BCHICCTB B 6I>ITy )41
HpaKTI/I‘XGCKOI\/'I ACATCIIBHOCTH YCJIOBCKaA

1.5

o01iMe HayuyHble MPUHLIMIIBI XUMUYECKOTO IPOM3BOACTBA (Ha INpUMEpE IMPOU3BOJCTBA
CEpHOI KHCIIOThl, aMMHaKa, METaHOJIa, epepadoTku HedTH)

ChopMupoBaHHOCTh YMEHUI BBISBIIATH:

2.1

XapakTepHble  NPU3HAKM W B3aWMOCBA3b  M3YYEHHBIX  IOHATUH, IPUMEHSATH
COOTBETCTBYIOLIME MOHSATHS TPU ONHCAHUM CTPOCHUS M CBOMCTB HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB U X MPEBpPALICHUN

2.2

B3aMMOCBSI3b XUMHY €CKUX 3HAHUH C IOHATHAMH U MPEICTABICHUSIMHU APYTUX MPEIMETOB 115
6osiee 0CO3HAHHOTO MOHUMAaHUS U 00BSICHEHUS CYIIHOCTH MaTepUaIbHOI0 €IMHCTBA MUPA

CchopMHUpPOBaHHOCTh YMEHUS HCIOJIH30BATh:

3.1

HanMCHOBAHHUA XHMHUUYCCKUX COG)II/IHCHI/Iﬁ MCKAYHAPOJHOI'O COHO3a TCOpCTH‘lCCKOfI u
HpI/IKJIa)]HOﬁ XUMHUN U TPUBUAJIBHBIC HA3BAHUA BCHICCTB, OTHOCAIIMUXCA K HU3YUCHHLIM
KilaCCaM OPraHMYCCKUX M HCOPraHM4CCKUX COG,HI/IHCHI/Iﬁ




XMMHMUYECKYI0 CHUMBOJIMKY JUIsl COCTaBJi€HHS (OpPMYJT HEOpraHMYECKHX BELIECTB,

3.2 MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKpPAIIEHHBIX M CKEJIETHBIX) (opmyi
OpPraHUYECKUX BEHIECTB
4 ChopmMupoBaHHOCTh YMEHHUS KI1acCU(UITUPOBATh:
41 HEOPraHWYeCKHe BEIIECTBA, CAMOCTOATENFHO BBIOMPATh OCHOBAaHUS M KPUTEPUH ISt
KJIacCU(PUKAIIMU M3y9aeMbIX XUMUYECKUX OOBEKTOB
42 OpPraHMYeCKHe BEIIECTBA, CAMOCTOSITETIHHO BBIOMPATh OCHOBAaHWS MW KPUTEPUH IS
KIIACCH(PUKAIIH N3yYaeMbIX XUMUIECKUX 00bEKTOB
M0 Pa3IMYHBIM TMpU3HAKAM (YHCITYy U COCTaBY pEarupyrolMX BEIIECTB, TEIIOBOMY d(ddekTy
4.3 peaKIMy, U3MEHEHHUIO CTEIICHEH OKHCICHHS DJIEMEHTOB, OOPAaTHMOCTH PEAKIHH, Y4aCTHIO
KaTaJM3aTopa)
ChopMupoBaHHOCTh YMEHHS XapaKTEPU30BATh MIEKTPOHHOE CTPOCHUE ATOMOB (B OCHOBHOM
5 U BO30OYXIEHHOM COCTOSHMHM) M HWOHOB XHUMHYECKHX OJJEeMEHTOB | — 4 mepuoaoB
ITepuoanueckoii cucremsl .M. MenneneeBa U UX BaJE€HTHBIE BO3MOXHOCTH, UCIOIB3YsI
HOHATHS S-, p-, 0-3JIeKTPOHHBIE OPOUTAIIN, SHEPreTUUECKHE YPOBHU
6 CchopMupoBaHHOCTH YMEHHS 00 bSICHATH 3aKOHOMEPHOCTH U3MEHEHHS CBONCTB XUMHUYECKHX
AJIEMEHTOB U 00pa3yeMbIX HMHU COEMHEHUM 110 IEPUOaM U Tpynnam
7 CchopMUpOBaHHOCTh YMEHUSI COCTABIIATh YPAaBHEHUS XUMHUYECKHX PEAKIUI M pacKpbIBAaTh
UX CYIIHOCTb:
71 OKHCIIUTEIbHO-BOCCTAHOBUTENFHBIX PEAKIUI TOCPEICTBOM COCTaBJICHUS SJIEKTPOHHOIO
OanaHca STHUX peaKIii
79 YpaBHEHHS PEAKIMA pPa3IMYHBIX THUIIOB; TOJHBIE M COKpAIIEHHBIC YPAaBHEHUS pPEaKIUi
MOHHOT'0 OOMEHA, YUYUTHIBAs yCJIOBHUS, TPU KOTOPBIX 3TH PEAKIIMU UAYT 10 KOHIIA
73 peaKIuii THAPOIN3a, PEAKIIUNA KOMIIJIEKCOO0pa3oBaHusl (Ha MpUMeEpe THAPOKCOKOMILIEKCOB
[IMHKA U aJTFOMUHUS)
8 CchopMHUpOBaHHOCTH YMEHUS TTOATBEPKAATh:
HAa KOHKPETHBIX WpHUMeEpax XapaKTep 3aBUCHUMOCTH PEAKIMOHHOM CIOCOOHOCTH
81 OPraHUYEeCKUX COCTUHEHUN OT KPAaTHOCTU W THUIIA KOBAJIEHTHON CBS3M (G- U T-CBSI3M),
B3aMMHOT'O BIIUSIHMSA aTOMOB M TPYII aTOMOB B MOJIEKYJIaX, a TakKKe OT OCOOEHHOCTEN
peanu3aluy pa3aIuaHbBIX MEXaHU3MOB TPOTEKAHUS PEaKITU
82 XapaKTePHBIE XHMUECKHE CBOICTBa BEWIECTB COOTBETCTBYIOLMMH SKCIEPUMEHTAMH U
3aMUCIMU YPABHEHUH XUMUYECKHX PEAKITUI
CchopMupoBaHHOCTh YMEHHS XapaKTepU30BaTh COCTaB M Ba)KHEHINME CBOIICTBA BEIECTB,
MpUHAAJISKAIINX K OMpPEAeNEHHBIM KJIaccaM U T'pylIaM COeIMHEHHH (IIPOCThie BEIECTBa,
9 OKCHUJIbI, THUIPOKCUIBI, COJH; YIJIEBOAOPOMABI, MpPOCTbie 3PUPHI, CHUPTHL, (PEHOBI,
aJbJIETU/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIOXKHBIE d(PHUPBI, KUPBI, YIIEBOJbI, AMUHBI,
AMUHOKHCIIOTBI, OCIIKH)
10 ChopMupoBaHHOCTH yMEHHUS TPOBOAUTH pPACUYETHl MO XUMHUYECKHM (Qopmynam U
YPaBHEHHUSIM XUMHUYECKUX PEAKIUH C UCIOJIb30BaHUEM (DM3HYECKUX BEIUYNH:
Macchl (00BbEMa, KOJMYECTBAa BEIIECTBA) MPOAYKTAa PEAKIMH, €CJIM OJHO M3 HCXOAHBIX
10.1 BEILIECTB IaHO B BUJE PACTBOpA C ONPEeIEHHON MAaCCOBOM 10JIel paCTBOPEHHOIO BEMIECTBA
WJIM JTAaHO B U30BITKE (MMEET IPUMECH )
10.2 MaccOBOM WJIM 00bEMHOMN J0JIM, BBIX0/1a IPOAYKTA PEaKIIUU
10.3 TErI0BOro 3 dexra peakuuii
10.4 00BHEMHBIX OTHOIIEHUH T'a30B
10.5 10 HAXOXKJICHUIO XUMHYECKOH ()OPMYIIbI BEIECTBA
Brnanenne cuctemMod 3HaHMM O METOAAX HAy4YHOrO TIIO3HAHUS SBJIECHUW NPHUPOJBI,
11 UCTIONB3YEMBIX B ECTECTBCHHBIX Haykax ¥ YMEHHE MPHUMCEHATh OJTH 3HAHUA TIPU

SKCIICPUMCHTAJIbHOM HCCJICOAOBAHUHN BCIICCTB U IJIA 00BACHEHNUST XMMHYECKUX ﬁBHGHI/If/'I,




HMCIOIINX MECTO B IPUPOAC, Hp&KTH‘-IGCKOfI JACATCIBPHOCTH YCJIOBCKA U B HOBCGI[HCBHOP'I
KHU3HHU

12

ChopMupoBaHHOCT, YMEHUSI TPUMEHSATH (MCIIONB30BaTh) 3HAHUS O COCTaBE M CBOMCTBAx
BEILIECTB I SKCHEPUMEHTAIbHOM MPOBEPKH THUIIOTE3 OTHOCHUTEIBHO 3aKOHOMEPHOCTEH
MPOTEKAHU XUMUYECKUX PEaKUU U MPOTHO3UPOBAHUS BO3MOKHOCTEH UX OCYILLIECTBIICHUS,
CHUCTEMHBIE XUMUYECKHE 3HAHUS JJIsl OOBSICHEHUS U TIPOTHO3WPOBAHMUS SIBJICHUM, UMEIOIIUX
€CTECTBECHHOHAYYHYIO IIPUPOJTY; ISl IPUHATHS I'PAMOTHBIX PEIICHUI MPOOJIeM B CHTYaIlUsX,
CBSI3aHHBIX C XUMHUEH

13

ChopMUpPOBAHHOCTh YMEHHS IUIAHUPOBATH W IMPOBOJUTH XUMHUYCCKUU OIKCIICPUMEHT
(mony4eHue u u3y4eHre CBOMCTB HEOPraHUYECKUX U OPraHUIECKUX BEIECTB, KA4ECTBEHHBIE
peaKIiy YTIEBOIOPOAOB PA3JIMUYHBIX KJIACCOB M KHCIOPOACOACPKAIIUX OPraHHYECKUX
BEIIECTB, PEIICHUE DKCIEPUMEHTAJBHBIX 33/1ad MO PACIO3HABAHUIO HEOPraHWYECKUX H
OpPraHUYECKUX BEIIECTB) ¢ COOII0IEHUEM TTPaBUII O€30MaCHOT0 00paIIeHHs ¢ BEIECTBAMHU U
nabopaToOpHBIM 000pyaOBaHUEM; (HOPMYJIUPOBATh IIEIM HCCIAEAOBAHUS; TPEICTABISATh B
pa3nmuuHOi  (opMe pe3yJbTaThl JKCIIEPUMEHTA, AaHAIU3UPOBaTh M OIICHUBATh WX
JIOCTOBEPHOCTD

14

ChopMUPOBAaHHOCT YMEHHUSI OCYIIECTBISATh LIEJICHANPABICHHBIH MOUCK XMMHUYECKOH
uHpOpMAIMY B PAa3IMYHBIX UCTOUHUKAX (Hay4Has M ydyeOHO-HayudHas JIMTepaTypa, CpeicTBa
MaccoBoi nH(popmanuu, cetb IHTEpHET 1 ApyTrue), KpUTHUECKH aHAIU3UPOBATh XUMUYECKYIO
uH(popMalmo, nepepadaTeiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTaBIEHHON yueOHOM
3a1aden

15

ChopMUpOBaHHOCTh YMEHHMSI TPOrHO3UPOBATh, AHAJIM3UPOBAThH M OLIEHUBATh HH(OPMALHUIO C
MO3UIMKA 3KOJIOTMYECKOM O€30MacHOCTH IOCJIEACTBUII OBITOBOM M IMPOM3BOACTBEHHOU
JIeSITENbHOCTY YEJIOBEKa, CBA3aHHOM ¢ mepepaboTKoil BemiecTB; chopMUPOBAHHOCTh YMEHUI
0CO3HaBaTh OIIACHOCTb BO3/IEIICTBUS HA JKUBBIE OPraHU3MbI OIPENEIEHHBIX BEILIECTB, TIOHUMAs
CMBICIT TIOKa3aTessl MPeAeSbHOM JOMyCTUMONW KOHIIEHTpPAllMM, M TOSCHATh Ha MpPUMEpax
CHOCOOB! YMEHBIIEHUS U IPEJOTBPALLEHMSI UX BPETHOTO BO3JEHCTBUS HA OPraHU3M YEI0BEKa




INHEPEYEHD 2JIEMEHTOB COAEPXXAHUS, ITIPOBEPAEMBIX HA EI'D
11O XUMHUHU

Konx | IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

1 TeopeTnueckre OCHOBbI XUMHH

Crpoenue BemiectBa. CoBpeMeHHasi MOJIeNIb CTPOCHHS atoMa. PacmpezneneHue 3JI€KTPOHOB IO
sHepreTHueckuM ypoBHiIM. Kimaccudukanus xummudeckux 3yeMeHToB. OCOOEHHOCTH CTPOCHHS

11 . N
SHEPreTHUECKUX YPOBHEH aTOMOB (S-, P-, d-35iemeHTOB). OCHOBHOE U BO30YXIEHHOE COCTOSHHS
aTOMOB. DJIEKTPOHHASI KOH(MUTYpalys atoma. BaleHTHBIC 2JIEKTPOHBI
[Tepuognueckas cucrema xumuueckux dsaeMeHTOB [[.M. MenneneeBa. DU3NUYECKUN CMBICH

12 ITepnonnueckoro 3akona J[.M1. Menneneesa. IIpyunHbl U1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB

2JIEMEHTOB U UX COEIMHEHMH IO MepruojiaM U rpynnaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
IPOCTHIX BEIIECTB, BOAOPOJHBIX COEIMHEHNUN, BBICHIMX OKCHUJIOB U THIPOKCHJIOB

1.3 | BaneHTHOCTB. DIEKTPOOTpUIATENBHOCT. CTENEHb OKUCIICHHS

Buapl xumuueckoit cBsi3u (KOBaJICHTHAs!, MOHHAs, MeTaJlJIMYeCcKasl, BOJOPOHAs) U MEXaHU3MBI €€
obpa3oBaHus. MexXMoJeKyIsipHble — B3auMojeiicTBus.  BemectBa  MONEKYyJISpHOIO U

1.4 N z
HEMOJIEKYJISIPHOTO CTPOEHUs. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB
OT TUIIA KPUCTAJUIMYECKON PEHIETKU

15 Xumnueckass peaknus. Knaccupukanus XUMHUYECKMX peakUuid B HEOPraHUYECcKoOM u

OpPraHUYECKON XUMHUU. 3aKOH COXPAHEHHSI MACChl BEIIECTB

1.6 | CkopocTh peakiuu, €€ 3aBUCHMOCTb OT Pa3JIMYHBIX (aKTOPOB

1.7 | TennoBbie 3pPexThl XMMUUYECKUX peakuni. TepMOXUMUYECKHE YPABHEHHUSI

OOpatuMble peaknuu. XUMUYeCKoe paBHOBecwe. MakTOppl, BIHMAIONIME HA COCTOSHUE

1.8
xumudeckoro paHoBecus. [Ipunnun Jle [laTense

DnexTponuTudeckas nucconnanus. CUIbHBIE U C1a0ble AIeKTPonuThl. Cpeia BOJHBIX PaCTBOPOB

1.9 o
BEILIECTB: KUCJIasi, HeUTpanbHasi, menouHas. CteneHb qucconuanuu. Peakunu HOHHOro oOMeHa

1.10 | T'upponu3s coneii. MonHOe mpon3BeneHne Boasl. BogopoaHbiii mokasarens (pH) pactBopa

CrnocoObl BbIpaKEHUSI KOHLIEHTPAIMM PACTBOPOB: MAaccoBasl JOJsI PacTBOPEHHOI'O BEIECTBA,
1.11 | monsapHast KoOHIeHTpalus. HacblleHHble W HEHACHIIICHHbIE PACTBOPHI, PAaCTBOPUMOCTD.
Kpucrauioruapatsl

OKHCIIUTEIBHO-BOCCTAHOBUTEILHBIC pe€aKuuu. IloBeneHue BeElIECTB B cpeaax C pPasHbIM

1.12
3HayeHueM pH. MeTozbl 3J1eKTpOHHOro OaslaHca

1.13 | DuexTposu3 pacTBOPOB U PACILJIABOB COJIeH

2 OCHOBBI HEOPraHUYECKON XUMHHU

2.1 | Knaccudukanys HeopraHu4eckux coequHeHnii. HoMeHkiaTypa HeOpraHnuecKux BeIlecTB

XUMHUYECKHE CBOMCTBAa BaKHEHIUX META/UIOB (HATPUM, KaJWi, KaJbIUWA, MarHui, aJrOMUHHM,

2.2 .
IIMHK, XpOM, KCJIC30, MeI[B) n nX COCAMHCHHNU. O6I_HI/IG CIIOCOOBI IMOJIY4YCHUA MCTAJIJIOB

XUMHUYECKHE CBOMCTBA BAXKHEUITNX HEMETAIIOB (TaJIOr€HOB, CEphI, a30Ta, ¢ocdopa, yriepoaa u

2.3 9 .
KpCMHI/Ifl) 1 UX COCANHCHNU (OKCI/II[OB, KHCJIOpOACOACPKAIIUX KM CIIOT, BOOOPOJAHBIX COCIH/IHGHI/II/I)

2.4 T'eneTnueckas cBsI3b HCOPraHMYCCKUX BCUICCTB, NIPUHAIJIC)KAIIUX K PA3JIMYHBIM KJIaCcCaM

#H##Par### 1 nenTupukanus HeoOpraHMUECKNX COeNMHCHMI. KauecTBeHHbIE peakIiny Ha
HEOPraHMYECKHUE BEIEeCTBA U MOHBI

2.5

3 OCHOBBI OPraHMYeCKON XUMHUHU

OCHOBHBIE MOJOKEHHSI TEOPHUM XHMHUYECKOIO CTPOEHHUS OpraHWYEeCKHUX coeauHeHuid A.M.
3.1 | BytnepoBa. YTieponHbIi CKEIET OPraHuuecKoi MOJIeKyJbl. KpaTHOCTh XMMHUYECKOH CBSI3U. S- U
p-cBsi3u. SP3-, SP2-, SP-ruOpuaM3aIiu OpOUTAJCH aTOMOB yriiepojia. 3aBHCHMOCTb CBOWMCTB




BEILIECTB OT XMMHUYECKOTO CTpoeHUs MoieKys. ['omonoru. I'omosornueckuit psa. Mzomepus u
U30MEPBI

3.2

[Tonsitue o pynkunonanbHoi rpynne. OpueHTanroHHbIE 3P (HEKTHI 3aMeCTUTENEH

3.3

[IpencraBieHne o KiaccupUKALMM OpPraHMYEcKHX BemlecTB. HoMmeHkmaTypa oOpraHMYecKHX
COEAMHEHMH (cucTeMaTH4ecKast) U TPUBHAJIbHbIE HA3BaHUS BaXKHEH IIUX MTPEJICTABUTEIIEH KJIacCcoB
OpPraHUYECKUX BEIIECTB

3.4

CBOOOAHOpAIMKANBHBI M HMOHHBIH MEXaHM3MBI peakiuu. lloHaTHe o0 HykIeopuie u
anektpoduie. [IpaBuno MapkosaukoBa. [IpaBuio 3aiinena

3.5

Ankanpl. XMMHUYECKHE CBOMCTBA alIKAHOB: T'AJIOTCHUPOBAHUE, NECTUIAPUPOBAHUE, TEPMUYECKOE
pa3noKEeHHE, KpEKUHI, Hu3oMepusanus, ropenue. Ilomydyenue ankanoB. IlukioaskaHsl.
Crenuduka CBONCTB LMKJIOAJIKAHOB C MajbIM pa3MepoM LMKJa. Peakuuu mpucoenvHEeHUs u
PaZMKaJIbHOIO 3aMEIECHUs

3.6

AnkeHnpl. XMMUUYECKHE CBOMCTBA: PEAKIIMU MPUCOEIUHEHUS (TallOT€HUPOBAHKE, THAPUPOBAHUE,
TUAPOTaIOreHUPOBAHUE, TUIPATAIUS ), TOPEHUs, OKUCIIEHUS U MMoTUMepu3aunn. [IpomMbIlieHHbIe
U 1abOpaTopHbIE CIOCOOBI MOJIYUYEeHHS aJTIKEHOB

3.7

AnkanueHbl. XMMUYECKHE CBOMCTBA alIKaJIMCHOB: PEAKIWU MPUCOCAUHEHUs (TUIAPUPOBAHUE,
rajoreHnupPOBaHKE), TOPEHUS U moauMepusaiuu. [lonydenne ankaaneHos

3.8

AnxuHbl. XMMHYECKHE CBOWCTBA: pEaKLUU NPUCOEINHEHUs (TajJoreHupoBaHNue, THIPUPOBAHUE,
rupaTanys, ruAporajJoreHupoBaHue) Kak CIoco0 MOJyuyeHUs MOJIMMEPOB M JAPYTUX MOJE3HBIX
npoAyKToB. Peakunm 3amenienus. ['opeHne aneTwieHa Kak MCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IJIAMEHM ISl CBAPKU U pe3KU MeTaiuioB. [IpuMmeHeHue aneruiaeHa

3.9

Apenbl. XuUMHYECKHE CBOMCTBAa O€H30Jla: pEaKUUU JJIEKTPOPHUIBHOIO  3aMeElleHHUs,
IpUCOeIUHEHUsl (TUApUpOBaHME, ranoreHuporanue). Peakuuss ropenus. OcobeHHOCTH
XMMHUYECKUX CBOHCTB Tostyona. llomyduenune Oenzonma. OCOOEHHOCTM XUMHUYECKHX CBOICTB
crupona. [lomumepusanusa crupona. CrnocoObl MOJNy4EHHUS M HPUMEHEHHE apOMAaTHYECKUX
YIII€BOLOPOJI0B

3.10

Cnuprtel. IlpenenbHble OJHOATOMHBIE CHUPTHL. XMMHYECKHE CBOWMCTBA: B3aUMOJEHCTBUE C
HAaTpUEM KaK CIOCO0 YCTAaHOBIICHUS HAIWYHS THIPOKCOTPYIIIBI, C TaJOreHOBOAOPOJAMHU KaK
cmoco0 TONydeHHUs] pPacTBOPUTENEH, BHYTPH- U MEXKMOJEKYIspHAs Ieruapatanus. Peakuus
ropenus. llomyuenue oTaHonma: peakuus OpOKEHUS TIIOKO3bI, TUApATallUs OSTHICHA.
OTUJIEHTJIMKOJIb U TJIMLEPUH KaK NPEJCTaBUTENN IPEIeJIbHBIX MHOTOATOMHBIX CIIMPTOB

3.11

®enon. XuMuyeckue cBoiicTBa (peHosa (peakuuu ¢ HaTpUeM, TUIAPOKCUIOM HaTpHs, OpoMoMm).
[Tonyuenue ¢penona

3.12

Anpaernnpl. XMMUYECKHE CBOMCTBA MPENENbHBIX aJbJCTUIIOB: THAPUPOBAHHUE, KAUECTBEHHBIC
peakuuu Ha KapOOHHWJIBHYIO TPYIIYy (peakius «CepeOpsHOro 3epKajay, B3aUMOICUCTBHE C
ruapokcugom mean (11). Ilonydaenne npenenpHbIX anbAerua0B: OKHUCICHHE CIIUPTOB, THAPATAIUS
aleTHIeHa. AIIETOH KaK MpeaCcTaBUTeNb KeTOHOB. OCOOECHHOCTH PEaKIIMK OKUCIICHHS alleTOHA

3.13

KapboHnoBbie kucin0Thl. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KMCIIOT.
OCOOEHHOCTH XMMHUYECKHMX CBOMCTB MypaBbMHOW KHCIOTHL. [lojgyueHue mnpeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHMCIICHHE aJIKaHOB, aJIKEHOB, IMEPBHUYHBIX CIIMPTOB,
aJIperu10B. Bricime npenesabHble U HellpeenbHble KapOOHOBbIE KM CIIOTHI

3.14

Crnoxuble 3pupbl U xupbl. CrocoObl MOTyYEHHs! CIOXKHBIX 3QHupoB. OOpPaTUMOCTbh pEAKIUU
stepupukanuu. [[pumeHeHne cnokHbIX 3PUPOB B MUIIEBOH U MapProMepHON TPOMBIIIICHHOCTH.
XKupe! kak cioxHbIe 3(DUPHI TIMIEPHHA U BBICIINX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOMCTBA
KHUPOB: THUIPUPOBAHHE, OKHUCICHHE. [HMApOIM3, WM OMBUIEHHE, >XUPOB Kak CIOCO0
IPOMBIIIJICHHOTO TOJIYYEHHs COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MBITIA Kak COJHM BBICHIUX
KapOOHOBBIX KHCIIOT




3.15

XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIUUA C YYaCTHEM CIHUPTOBBIX W QIbJIECTUIHOW TPYIN U
MOJIOYHOKHCIOE OpokeHue. I[IpuMeHeHHE TIIIOKO3bI, €€ 3HaYeHHEe B IHKU3IHENEATEIbHOCTH
opranusma. Jlucaxapuasl: caxaposa, MalibTo3a. BoccTaHaBiuBaronye 1 HEBOCCTaHABIMBAIOIIHE
nucaxapuabl. I'mapomus  gucaxapunoB. llommcaxapuabl: kpaxman, riukoreH. CrpoeHue
MaKpOMOJIEKYyJl KpaxMmajia, TJIMKOIeHa M LeiUnroso3bl. dusnueckue CBOMCTBa Kpaxmana U
LEIUTI0N03bl.  XMMHUYECKHE CBOMCTBA KpaxMmaja: THApPOJIU3, KaueCTBEHHAs PpEeaklus C HOJOM.
XUMHUYECKHEe CBOMCTBA LIEUIIOJIO3BI: THAPONIN3, MonydeHue 3¢upoB nemtono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIM MIEIK)

3.16

AMHHBI. AMUHBI KaK OPraHUY€CKHE OCHOBAHUS: PEAKIIUU C BOJOM, KUCIOTAMHM, PEAKIIUs TOPEHHUS.
AHWIIMH KaK TMpPEICTaBUTENb apOMAaTHYECKMX AMUHOB. XUMHUUYECKHME CBOMCTBAa aHWUJIMHA:
B3aMMOJICUCTBHE C KHUCJIOTaMH, OpoMHOW BOJOM, okucienue. llodyuyeHue amMHHOB
AJKWJIMPOBAHUEM aMMHAKa U BOCCTAHOBJIIEHUEM HUTPONPOU3BOJIHBIX YTIJIEBOJIOPOJIOB

3.17

AMMHOKHUCIIOTBI M O€NKH. AMHHOKHMCIOTBI Kak aM(pOTEpHble OpPraHUYEeCKHE COEIUHEHUS.
OCHOBHBIE aMHHOKMCIIOTBHI, OOpasyomue Oenku. XUMHUECKHE CBONCTBAa OE€JIKOB: THIPOJIH3,
JIeHaTypalus, KaueCTBeHHbIE (IIBETHHIE) PEAKIINHU Ha OEIKH

3.18

CrtpoeHne U CTpyKTypa MOJIMMEPOB. 3aBUCUMOCTb CBOMCTB IOJMMEPOB OT CTPOEHUS MOJIEKYIL
OcHOBHBIE CIIOCOOBI TOJYYEHHUSI BEICOKOMOJIEKYJISIPHBIX COEMHEHNUN: peakuy MOoJIMMepU3auu
u nonukoHaeHcanuu. Knaccuukanus BonokoH

3.19

#H##Par### nenTnpukanus opraHMIeCKUX COSNMHEHUH. PelieHre SKCrnepruMeHTaIbHbBIX 3a1a4
Ha Paclio3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'enetnueckas CBsI3b MEX1Y KjlaccaMyd OPraHUYECKUX COEUHEHUN

XUMHUA U )KA3HD

4.1

XuMus B TIOBCEAHEBHOH >ku3HHW. IlpaBmia Oe3omacHod pabOTBI C €IKUMH, TOPIOYMMH U
TOKCUYHBIMH BEIICCTBAMH, CPEJICTBAMH OBITOBOW XUMUU

4.2

Xumusi ¥ 310poBbe. XWUMHUSI B MEIMUIMHE. XHUMHUS M CEIbCKOE XO3iUCTBO. XUMHUS B
MPOMBIIIJICHHOCTH. XUMHUS U SHEPreTUKa: MPUPOIHBIA U MOIMYTHBIN HEPTIHOM Tra3bl, UX COCTaB U
ucrnons3oBanne. CocraB HeTH U e€ epepaboTka (TPUPOTHBIE HUCTOYHUKH YTIICBOIOPOJIOB)

4.3

XuMHS ¥ 9KoJIorusi. XMMHUYECKOE 3arpsi3HEHNE OKpYXKarollel cpelibl U ero nocneactsus. OxpaHa
ruzpocdepsl, MoYBkl, atMochepsl, GIOpsl U (payHBl OT XUMHUECKOro 3arpssHeHus. IIpobiema
OTXOJIOB U TOOOYHBIX MPOJAYKTOB. AJbTepHATUBHBIE HCTOYHUKH SHEPruu

4.4

OO6mme mnpeAcTaBieHUsT O MPOMBIIUICHHBIX CHOCO0aX IMOJMyYEHUsT XUMHUUYECKHX BEIIeCTB (Ha
MpUMepe MPOU3BOJCTBA aMMHUAKa, CEPHOM KUCIOTHI). UEpHas u nBeTHass MeTamyprusi. CTEKI0 u
CIJIMKATHAs TPOMBINUIEHHOCTh. [IpoMmbiniienHass opranuuyeckas xumusa. Ceipp€ 11
OPraHUYECKOMN MPOMBIIIIICHHOCTH

Tunel pacy€THBIX 331024

5.1

Pacuérsl Macchl BeliecTBa MJIM 00bEMa ra3oB 10 U3BECTHOMY KOJMUYECTBY BEIECTBA, Macce MU
00bEMY OJJTHOTO M3 YYaCTBYIOLIMX B pEaKlUU BEIIECTB

5.2

Pacuérel TeroBoro 3 ekra peakiuu

5.3

Pacuérbl 00bEMHBIX OTHOIIEHUH I'a30B IPU XUMUYECKUX PEAKIUIX

5.4

Pacuérbl Macchl (00bEMa, KOMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CJIM OJHO U3 BEIICCTB
JIaHO B U30BITKE (MMEET NPUMECH)

5.5

Pacuérer MaccoBoii umu 00bEMHOM 10JIM BBIXO/a MTPOAYKTA PEAKIIUU OT TEOPETUIECKU
BO3MOKHOT'O

5.6

Pacuérpr Maccnl (00BEMA, KOMMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMU, €CIH OJTHO U3 BEIECTB
JTAHO B BUJIE pacTBOPA C ONPEAEIEHHON MACCOBOM J0JIEW paCTBOPEHHOIO BEIIECTBA

5.7

Pacuérel ¢ ncnosip30BaHUEM MOHATUN «MaccoBasi A0JS», «MOJISIpHAS KOHIICHTPAIUS»,
«pacTBOPUMOCTbHY




5.8

Haxoxnenue MonexynspHoi (popMysibl OpraHnYecKoro BEIECTBa M0 €ro MIOTHOCTU U
MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, UM 110 IPOYKTaM CrOpaHuUs

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLNECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETU
HMHTEPHET







