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1. IOAACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOTro o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K OBICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomosaratomumu mnosoxenuamu ProC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJATOTOBKUA BBIMYCKHUKOB. CBUAETETHLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
IPOTPAMMOii 110 XUMHH (YHKIIHU:

e UHQOPMAIIMOHHO-METOAUYECKAsl, peanu3alus KOTOpod  oOecreurnBaeT  MOJTy4YeHHE
MPEJICTaBICHUS O LIEJIsAX, COAEePKaHUU, OOLIel cTpaTeruu o0y4ueHus, BOCIIUTAHUS U Pa3BUTHS
00yJaroluxcs CpeCTBAMHU MPEIMETA, U3y4aeMOTr0 B paMKax KOHKPETHOTO MPOQHIIs;

® OpraHU3allMOHHO-IUIAHHUPYIOWIAsl, KOTOpas MpPEeLyCMAaTPUBACT ONpEJEICHUE: MPUHILIUIIOB
CTPYKTYPUPOBAaHUS M  IOCJIEIOBATEIbHOCTH  HU3y4yeHMs  y4yeOHOro  Marepuana,
KOJINYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTEepPUCTHK; MOJAX0J0B K (HPOPMHUPOBAHMIO
COJIEp)KaTeIbHOM  OCHOBBI ~ KOHTPOJS M  OLEHKH 00pa3oBaTENIbHBIX  JOCTHUKEHHH
oOydaroluxcsi B paMKax HTOTOBOH aTTectauuud B (OpME €IUHOrO0 TOCyIapCTBEHHOI'O
DK3aMEHa 10 XUMUH.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS! XUMHH:

e yCTaHABJIMBAaeT HMHBAPMAHTHOE NPEAMETHOE COJepKaHue, 00s3aTerabHOe Uil U3Y4YeHUs B
paMKax OT/AeIbHBIX Mpoduiel, mpeaycMaTpuBaeT pacnpeieieHue U CTPYKTYpHUPOBAHUE €ro
0 KJIaccaM, OCHOBHBIM COJIEP>KaTEeIbHBIM JIMHUSAM/pa3fiesiaM Kypca;

e aéT MpHUMEpPHOE pacmpeseseHre Y4eOHOro BpPEMEHH, PEKOMEHAYEeMOTo Ui H3Yy4eHUs
OTJIEIbHBIX TEM;

e [pearaeT MPUMEPHYIO IMOCIEI0BATEIbHOCTh HM3Y4EHHUS Y4eOHOro Mmarepuaiga ¢ y4éTom
JIOTUKU MOCTPOEHHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e aéT METOAMYECKYI0 MHTEPIpEeTalHIO Lelel U 3a/1a4 U3y4eHHs MpeaMeTa Ha yriyOJaEHHOM
YpOBHE C y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPETHEro obIiero oOpa3oBaHMUs,
COJIEp/KaTENbHON  XapaKTEPUCTHKU IUIAHUPYEMBIX PpE3yJlbTaTOB OCBOCHMSI OCHOBHOM
o0Opa3oBaTeNbHOW  MporpamMMbl  cpeiHero  obmiero  oOpa3oBaHMs  (JIMUHOCTHBIX,
METanpeIMETHbIX, MPEJAMETHbIX), a TaKkKe ¢ Y4ETOM OCHOBHBIX BHUJIOB Y4eOHO-
MO3HABATENbHBIX JEHCTBHUI 00yJaromerocs o OCBOSHUIO COJAEPKaHUS IPEMETa.
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I[lo BceM Ha3BaHHBIM IMO3HMIMUSAM B MPOrpaMMe MO XHMHHM MPEeIyCMOTpPEHA
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0mero oOpa3oBaHus. 3a
npelenaMu  yCTAaHOBJICHHOH TMPOrpaMMON IO XUMHHM  00s3aTenbHOW  (MHBapUAHTHOMN)
COCTaBIISIFOLIEH cozlep:kaHus y4eOHOTo mpeaMera « XUMHUsS» 0CTaéTcsl BO3MOKHOCTh BBIOOpa €ro
BAPUATUBHOW COCTAaBIIAIOIICH, KOTOpast JOHKHA ONPENETATHCA B COOTBETCTBUM C HAIIPaBICHUEM
KOHKPETHOTO POoQHIIsi 00ydeHHUS.

B cootBerctBuu ¢ koHuentyainbHbiMU mnojoxkeHusmMu DPIOC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0aEHHOTO ypOBHEH B cucTeMe auddepeHIInpOBaHHOTO 00yUeHUs Ha
YPOBHE CpeJHero ooiiero o0pa3oBaHusl XUMUS HA YPOBHE YIiyOIEHHOIO M3YUEHHUS HaIpaBlieH
Ha peaJn3aliio IPEEMCTBEHHOCTH C NOCIEAYIOLIUM J3TaloM IOJyYEHUS XHMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUsS CHELHUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccuoHaibHOro oopasosanus. B 31oii csizu
U3y4yeHue npeaMera «XHUMHS» OpPUEHTUPOBAHO MPEUMYILIECTBEHHO HA pacUIMpeHHEe U
yriyOJIieHHEe TEOPETUYECKOW M TMPAKTHYECKOM TMOATOTOBKA OOYYarOIIMXCs, BBIOPABIIMX
onpeAenéHHbli Npopuiib 00y4eHHs, B TOM YUCIE C MEPCHEKTUBON MOCIEAYIOUIEr0 MOIyYeHUS
XUMHYECKOro 00pa3oBaHus B opraHuzanusix rnpodeccunonansHoro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii @I'OC COO k muiaHupyeMbIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHONW MPOTPaMMBI CPETHETr0 OO0IIero 0Opa3oBaHUs M3YyYCHHE MpPEaMeTa «XUMHUS»
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHUI, YMEHUN pallHOHATU3AINH Y4eOHOTO
Tpygda U  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXAUCIUILTUHAPHBIH,
HAJIIPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOrO M3y4YEHHS SIBISIOTCS
yrayOnénnbie Kypeol — «Opranuueckas xumus» u «OOmas U Heopranudeckas xumus». [Ipu
OTIpeNIeIeHNH TOAXO0JI0B K OTOOpY M CTPYKTYPHOM OpraHM3aluu COAEp)KaHHs ITHX KypcOB B
porpaMMme Mo XUMHHU 3a OCHOBY NpuHATH nonoxeHuss @PI'OC COO o paznuuusx 06a30BOro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHS» COCTABIISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN W YMEHHH, OTHOCSIIMXCSA K 0a30BOMY
YPOBHIO M3y4Y€HUs IpeAMeTa. DTa CHCTeMa 3HAaHUU IOJIydaeT OMNPEesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OoniblIui  00BEM
¢akTonoruueckoro mMarepuana. Tak, Ha yriayOn€HHOM ypOBHE M3Y4€HHUs MpeaMeTa obecredyeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YBEIMUYEHHs 00bEMa 3HAaHMH O XMMHUYECKMX DJIEMEHTax U
CBOMCTBaX UX COEJIMHEHUN HAa OCHOBE PACIIMPEHUsS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U W 3aKOHOMEPHOCTSIX MPOTEKaHMS peaklUid, pacCMaTpUBAEMbIX C
TOYKH 3pEHUS XUMUYECKON KMHETUKU U TEPMOJMHAMUKHU. V3yueHne nepuoauueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl ~XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOSHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSIETCS C
TOYKHM 3pPEHHS] SHEPreTHUECKUX HM3MEHEHMH Npu e€ oOpa3oBaHWU M pa3pylIEHUH, a TaKXKe C
TOYKHM 3peHHs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUUd JOMOIHIETCS
(bopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMUYECKHX MPOIeccax U JIEKTPOJIN3E PACILUIaBOB
W pAacTBOPOB BEIIECTB. B Kypce OpraHMYecKOd XHWMHHU TPU PACCMOTPEHHUH PEAKIIMOHHOMN
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00oe BHUMaHuE BOIpocaM 00 AJIEeKTPOHHBIX dddexTax,
0 B3aMMHOM BIJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX Peaklui.

Ocoboe 3HayeHHe UMeEeT TO, YTO Ha COJepKaHHWE KYpPCOB XMMMHU YIIyOJIEHHOTO YpOBHS
U3YYEHHUS U1 KJIAcCOB ompeaenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
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XapakTep JONOJHEHUN K o0IIel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBalOT BIUSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COJACPKAHHH TMPEAMETa I KIACCOB XHUMHUKO-(DH3MYECKOro
npoduns 0oIbIIOe 3HAYCHHE OYyAyT UMETh DJIEMEHTHI Y4eOHOTO MaTepuana mo oOmeld XuMHH.
[Ipu u3yyeHuu mnpenMera B JAaHHOM cly4yae akLEHT OyneT craeinaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUH B XUMHH U B (DU3HKE: aTOMHO-MOJICKYJISIpHAsl TEOpUs
(MonekynsipHast Teopus B (HU3MKE), 3aKOHBI COXPAHCHHUS MACChl W DHEPIHH, 3aKOHBI
TEPMOJUHAMHUKH, SJICKTPOJIH3a, PEACTABICHUS O CTPOSCHUH BEIIECTB U IPYTOE.

B 10 e Bpems B coaep:kaHUU MpeIMeTa Ui KJIacCOB XUMUKO-OHOIOrHYecKOro npodus
00N yAETbHBIN Bec Oy/leT MMEeTh OpraHuyeckas Xumus. B aToMm ciydae mpenocraBiisercs
BO3MOXXHOCTB JIs1 00Jiee 00CTOSITEILHOTO PACCMOTPEHUSI XUMUYECKOW OpraHU3aIluu KIETKH KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JMMUbL, OEJIKH, YIJIeBOJbl, HyKJIEHHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUS O COCTaBE M CBOWCTBAxX MpPEJCTaBUTENIEH OCHOBHBIX KJIACCOB OPraHMYECKHUX BELIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHUS CYITHOCTH MIPOIECCOB (POTOCHHTE3A, ABIXaHHSI, MAICBAPCHUS.

B mnane ¢opmupoBaHUS OCHOB HAYYHOTO MHUPOBO33PEHUS, OCBOCHUS OOIICHAYyYHBIX
METOJIOB TTO3HAHUS U OTbITa MPAKTHYECKOTO MPUMEHEHUS HAYYHbIX 3HAHUI U3yueHue mpeaMera
«XuMus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Yy4eOHBIMHU
peIMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX o0actell « EcTeCTBEHHO-HAYUHBIC ITPEIMETHIY,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil sI3bIK U TUTEPATYpay.

[Tpu uzyyenun yueOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
MIEPBOCTENICHHOW 3HAYMMOCTH SIBJISICTCS (DOPMHUPOBAHHE OCHOB HAyKH XHUMHH KakK O0JIACTH
COBPEMEHHOTO E€CTCCTBO3HAHMSI, TPAKTHYECKOW MCSITEIPHOCTH 4YeJIOBeKa W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyIbTyphl. PelieHne 3Toil 3amaun Ha yriayOJE€HHOM YpOBHE HU3yUYESHHS
npeaMeTa mpeArnoaaraeT peajn3auio TakuX ene, Kakx:

e (QopmupoBaHue MpEACTAaBICHUI: O MaTepUaIbHOM EIWHCTBE MHpA, 3aKOHOMEPHOCTSAX U
MO3HABAEMOCTH SIBIICHUN TPUPOJIBI, O MECT€ XMMHUU B CHUCTEME ECTECTBEHHBIX HayK U €&
BeylIei posin B 00ECTICYeHNH YCTOMYMBOTO PAa3BUTHS YEIOBEUYESCTBA: B PEIICHUH TTPOOIIEM
OKOJIOTHYECKOH, JHEPTeTUYCCKOW W THUIICBOW OC30MacHOCTH, B Pa3BUTHH MEIUIIHHEI,
CO3IaHMH HOBBIX MaTEpHUaJIOB, HOBBIX HCTOUHUKOB YHEPTUH, B 00ECTICUSHUN PAIIHOHATHHOTO
MPUPOIONIONB30BaHUs, B (DOPMHUPOBAHUH MHUPOBO33PEHHUS M OOIIEH KyJIbTyphl YeIOBEKa, a
TaKXe IKOJIOTUIECKA 00OCHOBAHHOTO OTHOIIIEHHSI K CBOEMY 37I0POBBIO U IIPHPOTHON CPEIE;

® OCBOCHHE CHUCTEMBI 3HAHUIA, JISKAIINX B OCHOBE XMUMUYECKOW COCTABIISAIOINIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa: (QyHIAMEHTaIbHBIX TIOHSATHN, 3aKOHOB W TCOPUH XHMHH,
COBPEMEHHBIX TPEACTABICHUH O CTPOSCHUHW BEIIECTBA HA PA3HBIX YPOBHSIX — ATOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJISIPHOM, O TEPMOJUHAMUYECKUX U KHHETUYECKUX
3aKOHOMEPHOCTSIX TPOTEKAHUS XUMHUYECKHX peakluid, O XUMHYECKOM paBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHCTeMaX, 00 OOIWX HAyYHBIX MPHUHIUINAX XUMHUYECKOTO
MIPOU3BO/ICTRA;

e (opmupoBaHue y 00y4arONIMXCS OCO3HAHHOTO MOHMMAHHS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHUYECKUX 3HAHUW A7l OOBSCHEHUS KIIIOYEBBIX HIEH U MpoOJeM COBpPEMEHHOW XUMHH,
JUTsE OOBSICHEHUS! U TIPOTHO3UPOBAHUS SIBICHHUH, UMEIOIINX €CTeCTBEHHO-HAYYHYIO TIPUPOLY;
IPaMOTHOTO pEIICHHsS] TPOOJIeM, CBS3aHHBIX C XUMHEH, NPOTHO3MPOBAHMS, aHAIN3A H
OIIEHKM C TIIO3UIMHA DKOJIOTMYECKON  OE€30IMacHOCTH  IIOCJIEACTBHUHA  OBITOBOM H
MIPOU3BOJICTBEHHON JESATENLHOCTH YEJIOBEKA, CBS3aHHOW C XUMHUYECKUM TPOU3BOICTBOM,
UCTIOJIb30BaHUEM U MEPEpadOTKON BEIIECTB;
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e yriyOleHue TPEACTAaBICHUH O HAydyHBIX METOJaX II03HAHUS, HEOOXOIUMBIX s
NpUOOpEeTEHUs YMEHH OpPUEHTHPOBATHCS B MHPE BELIECTB U OOBSICHEHHUS XHUMHUYECKUX
ABJICHUM, MUMEIOIIUX MECTO B IIPUPOJE, B IPAKTUYECKON NEATEIBHOCTH W IOBCEIHEBHOU
JKU3HHU.

B mnane peanu3zanuu TMEpBOOYEPEAHBIX BOCHUTATENBHBIX M Pa3BUBAIOIIMUX (PYHKIIHIA
LEJIOCTHOW CUCTEMBI CpeJHEro oOIiiero oOpa3oBaHUsl MPU U3YYEHUHU IpeaMmeTa «XUMHUsS» Ha
yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

e BOCIUTaHUE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHHMM MPUPOJbI, YBAKEHHS] K IMPOILECCY
TBOpYECTBA B OOJIACTH TEOPETUYECKMX W TPHUKIATHBIX HCCICAOBAaHUNA B XHMHHU,
(dopMHupOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HayKU;

® Dpa3BUTHE MOTHBAIMA K OOYYEHHIO M MO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS 0OIIEUEeTIOBEUECKUX [IEHHOCTEH;

® pa3BUTHE I1O3HABATEIIbHBIX HMHTEPECOB, MHTEIUIEKTYalbHBIX M TBOPUECKHUX CIOCOOHOCTEU
oOyuaromuxcsi, OpMUPOBAHUE Yy HUX CO3HATEIHHOIO OTHOLICHHS] K CaMOOOpa30BaHUIO U
HENPEPBIBHOMY  OOpa30BaHHWIO KAaK  YCIOBUIO  YCICIIHOW  TPO(ECCHOHATBHOW W
OOLIECTBEHHON JI€ATEIbHOCTH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3/0pPOBbIO U
NOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (QopmMupoBaHME YMEHHH M HaBBIKOB pa3yMHOI0 IPUPOJONOJIb30BAHUS, PpPa3BUTHE
9KOJIOTHYECKON KYJIbTYpbI, MPUOOPETEHHE OIbITa OOIIECTBEHHO-MIONIE3HON IKOJIOTUYECKOM
JIeATEIbHOCTH.

OO01iee 4yuCIO YacoB, MPEIYCMOTPEHHBIX MJIsi M3Yy4EHUS XUMHUHM Ha YriayOJI€HHOM YpOBHE
cpenHero obmiero odpaszoBanus, cocraBiseT 204 gacos: B 10 kmacce — 102 waca (3 gaca B
Hezento), B 11 kimacce — 102 gaca (3 vaca B Hefento).
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2. COAEP)KAHUE YYEBHOI'O IIPEAMETA

10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEACTaBIEHHE O MHOT000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BaneHTHbIE BO3MOXKHOCTH aToMa yriepoja. XMMHUYECKasl CBSI3b B OPraHUYECKUX COCIUHEHUSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa30oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN U JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, NBOWHAas W TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3CH B MOJICKYJIax
opraHuueckux Bemiects. [lonsTue o cBOOOIHOM paauKale, HyKIeo(uiie u AeKTpoduie.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpemMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HNE TEOPUN CTPOEHHUSI OPraHUUYECKUX COEAUHEHUN.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKejleTHad. M3omepus. Buael u3omepuu: CTpPYKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBnenue o kiaccudukanuu opranndeckux Bemiects. [lonsTHe o GyHKIIMOHATBHON
rpynme. 'omonorus. ['omonoruueckue psaapl. Cucremarnueckass HOMEHKIIATypa OPraHUYEeCKUX
coenurenunii (IUPAC) u TpuBuanbHbie Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcoOenHocT M KilaccUpUKaluusg  OpraHmyeckux  peakuuil.  OKucauTenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAILCHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIeCTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBJIeHHE, OOyIJIMBaHME M  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. 'oMonorudeckuii psii ajakaHoB, oOmiast ¢popmysia, HOMEHKJIATypa U U30MEpHs.
DJIeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN alKaHOB, SP°-TMOPHAN3ALMSA ATOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XVMHYECKHE CBOWCTBA AJIKAHOB: PEAKLUU 3aMEIICHUs, N30MEPU3ALUH, JETUIPUPOBaHUS,
HUKJIA3A0UY, TUPOJU3a, KpekuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peaKUUd
PaaMKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcCOOEHHOCTH CTPOSHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPONAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Anxensl. ['oMonoruyeckuil psiji amkeHoB, obmas Gopmya, HOMEHKIATypa. DJIeKTPOHHOE
M TIPOCTPAHCTBEHHOE CTPOEHHME MONEKY] aJKEHOB, SP°-THOpUIM3allMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMepus. Ouznueckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: PEAKUHUM IPUCOECAVHEHMS, 3aMEIICHUS B 0O-
MIOJIO)KEHUE TIpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHBIE peakIuy Ha 1BOIHYIO CBsI3b. CIOCOOB! NOTYUYEHUS M IPUMEHEHHE AIKEHOB.
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Anxanuensl.  Knaccugukanumss — ankagueHoB — (CONpPSDKEHHBIE,  M30JMPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
conpsiKEHHbIX IueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanuss conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
NPUCOEIUHEHNUS, TUMEPU3alN U TpUMEpHU3aluu, oKucieHus. KucioTHele cBOWMCTBA aJKUHOB,
UMEIOIMX KOHILIEBYIO TPOWHHYIO CBs3b. KauecTBEHHbIE peakuMu Ha TPOiHYI0 cBsA3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOilcTBa apeHOB. XMMHUYECKUE CBOICTBa O€H30Jla M €ro IOMOJIOTOB: PEaKLUU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOLMIEM IEHCTBUU 3aMeCTUTENCH
B OEH30JIbHOM KOJIbLIE Ha MpUMEpE AJIKWIbHBIX PaJUKajOB, KapOOKCUIBHOM, I'MJIPOKCUIIBHOM,
aMHMHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJIyY€HUST U NPUMEHEHUE  apoOMaTHYECKHX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yrojib U HPOAYKTHl ero mnepepadorku. CrocoObl nepepaboTKu He(pTH: MEepPeroHKa, KPEeKUHT
(TepMUYECKHid, KaTaIUTHUECKui), pudopmunr, nuposnus. [Ipogykrer nepepaborku HedTH, HX
[IPUMEHEHNE B IPOMBILIIIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HHUTPOTPYIIy, LHAaHOTPYIIy, aMuHOrpymmy. [leificTBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO W  CHUPTOBOrO pacTBopa IEnouyd. BzaunmopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX MpEeBpallleHud: H3y4YeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa C aMMHAyHbIM pPacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApYXEHHE YIiepo/ia U BOJAOPOJa B OPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHBI, MOJICIUPOBAHUE MOJIEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuil psj, oduas Gpopmyina, ©30MepHsi, HOMEHKJIATypa U KIacCUPUKALIHSL.
®u3nyeckue CBOICTBa NPENENbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBSI3UM MeXIy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKHCJIEHHUS, B3aUMOJIEHCTBUE C OPraHUYECKUMHU U HEOPraHUUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeEJIOBEKa.
CriocoObI nostyyeHust ¥ IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.
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[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKOJb W TAUUEpUH. DU3HUECKHE U XUMHUYECKUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakuii HykJIeopMIbHOTO 3amenieHus. JlelicTBue Ha opraHu3Mm denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcmdHOoCTh ¢eHona. CrocoObl TMoMydeHHs W NpUMEHeHHne (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHunbHble COETUHEHUS — aIbJerHIbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3WYECKHME CBOWCTBA AJBJIETUJIOB M KETOHOB. XHWMHYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OMHOOCHOBHBIE TIpeaelbHbIe KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KUCTIOT. XMMHUYECKUE CBOWMCTBA: KHUCIIOTHBIE CBOMCTBa, peakius STepuuKaiuu, peakiuu c
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCIIOT, THUAPOKCUKApOOHOBBIX KucHOT. [IpencraBuTenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psa, obmas Gopmyna, u3oMepus U HOMEHKIATypa.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpBI B IPUPOE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOFOIIEE ACHCTBUE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
@dusnyeckue CBOMCTBA M HaxoxaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JakTo3a. BoccraHaBnuBaromue U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA KpaxMmalia: THIPOJIN3, KAYECTBEHHAs PEaKIUsi C MOJOM. XHUMHUYECKHE
CBOICTBA IIEIITIOI03bI: THAPOIIN3, MOTydeHHe d3(PpUpoB 1emTton03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).
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OKCIIEpUMEHTAIbHbIE METO/bl M3YyYEHHs BELIECTB M MX IMPEBPAIICHUI: paCTBOPUMOCTH
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom menu(Il), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), BzaumonelicTBue Kpaxmana ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «CrupThl U (enounby, «KapOoHoBbie KUCTOTHI. ClIOXKHbBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHu4eckue TpOM3BOAHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUECKUe; MePBUYHbIC, BTOPUUHBIE U TpeTU4yHble. CTPOECHUE MOJIEKYIL,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHWIMH — IPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenue aHuianHa. Bzaumuoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmuHokuciotrel. Homenknmatypa u  u3zomepuss. OrtaenbHble NOPEICTABUTENN O~
AMUHOKMCIIOT: TJMUUMH, aJlaHuH. DU3ndecKkrue CBOMCTBA aMUHOKHCIOT. XMMHYECKUE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
oOpa3oBaHHe NENTHAHOM CBA3M. buonornueckoe 3HayeHUE aMUHOKHUCIOT. CHHTE3 M T'MIPOJIU3
HENTUIOB.

benkn xak mnpuponnsle nonumepsl. [lepBuuHas, BTOopuuyHas W TpPETHYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCIIEpUMEHTAJIBHBIE METOABl M3YYEHHUs BELIECTB U MX IPEBPALLEHUI: PAaCTBOPEHHUE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCTUHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COCIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTEepUaJIbL. [Inactmaccel (monuaTHIIEH, IOJIUITPOTINJIEH,
MOJIMBUHUJIXJIOPU], MIOJINCTUPOII, MOJIMMETUIIMETAaKpUIIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpHI, Onopa3ziaraeMble MOJUMEPHI).
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DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOUH (popMysIbl OPraHUYeCKOro COeTUHEHHS 110 MAaCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKLUU WU/WUIN UCXOAHBIX BEIECTB, YCTAHOBJICHHUE CTPYKTYPHON (HOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanmzanust MexnpeaMeTHbIX CBSA3EH NMPU MU3yYEHUHM OpraHudeckoid xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HMCIHOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SBJICHHWE, HAydHBIA (aKT, THIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBA, (PH3UYECKHE BEIIMYWHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJICBOJIBI, JKUPBI, HYKJICHHOBBIC KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH deMeHT. M30tonsl. CTpoeHHe 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTMUECKHE YPOBHM U TOLYPOBHH. ATOMHBIE
opbutanu. Knaccuduxanuss XuMUYeCKUX 3JIEMEHTOB (s-, p-, d-, f-anmementsl). Pacnpenenenue
AJIEKTPOHOB 10 ATOMHBIM OpOMTAISIM. OJIEKTPOHHBbIE KOH(QUIypalMd aTOMOB 3JIEMEHTOB
NEpBOr0O—4EeTBEPTOTO IMEPHOJAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3JIEKTPOHHBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEILHOCTD.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema Xumudeckux saeMeHToB [[..
MengeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnueckoil cHUCTEMBI XUMHYECKHX
AIIEMEHTOB C COBPEMEHHOW TEOpUEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue neproandeckoro 3akona /.M. Menneneena.

XuMuyeckas cBsI3b. Buabl XMMUYECKOH CBSI3U: KOBAJICHTHAs, MOHHAs, METAJIIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOM CBSA3U: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEprus
U JuHa cBs3u. [lonspHOCTh, HAalIpaBIEHHOCTh U HACHIIIAEMOCTh KOBaJIEHTHOU cBsi3u. KpaTHbie
cBs3u. BogopoaHas cBsizb. MeXMONIEKYyIIpHbIE B3aUMOICHCTBHS.
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BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX —coeAuHeHusAX. (CocTaB KOMIUIEKCHOTO  HOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[TonsiTue o nucnepcHbIx cuctemax. Mctuauble pacTBopbl. [IpeacraBienue 0 KOJITOUMAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus v HOMEHKIAaTypa HEOPraHMYECKUX BEIHIECTB. TpHUBHAIIbHbIE HAa3BAHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS SHEPIUU MPU XUMHUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTHUMble peakuuu. XuUMUYeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TeMIlepaTypa, JaBJICHUE M KOHILEHTPAIlMU BEIIECTB, y4acTBYIOIUX B peakiuu. [Ipunnun Jle
[TaTense.

OnekTponuTnueckas aucconuanus. CuibHble W crnabble  2eKTponuThl. CTemneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (pH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Iponecchl OKHCIEHHsT M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBUM KaTaU3aTopa, MOJENH KPUCTAJUIMUECKUX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOIOpOBl. BakHelme KHUCIOPOACOAEPIKAIINE COCIUHEHUS TaJIOr€HOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHMI.
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Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NIEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(IV), oxeun cepui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (pU3MUecKrue U XUMHYECKHE
cBoMcTBAa. AMMHMaK, HUTpuIbl. OKcHIbl a30Ta. A30THUCTas M a30THas KHUCIOThI M UX COJIU.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMmeHeHue a3oTa M ero coeAMHEHU. A30THbBIC
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenne pochopa u ero coenuneHuit. PochopHbie yI0OpeHHUS.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XUMHYECKHE CBOWMCTBAa MPOCTHIX BeUIeCTB, 0Opa3oBaHHBIX yriepomoMm. Oxcupn yraepopa(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiu. AKTUBHPOBAHHBIA Yroib, aacopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(IV), kpeMHUeBas KHCIIOTa, CUIMKATHL. [IpruMeHeHue KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxenue meramwioB B [leproanyeckoit cucreMe XuMUYECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. Ilonsatue o koppo3un
MeTasuioB. CriocoObl 3aIUThl OT KOPPO3UH.

OO6mas xapaktepuctuka metamuioB [A-rpymmsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamnoB I[A-rpymnmer [leprogndeckoit CUCTEMBI XUMHYECKHX
AJIEMEHTOB. Maruuii W KajblMid: mojydyeHHe, (U3MYECKMe U XHMMHUYECKHE CBOMCTBa,
IPUMEHEHHE IPOCTHIX BEIECTB U X coeTuHeHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro coeAuHeHuil. AM(pOTepHbIE CBOICTBa OKCHJIAa M THUAPOKCHIA ATIOMHUHMS,
TUAPOKCOKOMIIIEKCHI aJTFOMUHUS.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®uznyeckue U XMMUUYECKUE CBOMCTBA XpoMa U €ro coequHeHui. OKCuapl U THAPOKCUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). Xpomarbl U OUXpPOMATHI, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

®usznueckue MW XHMMHYECKHE CBOMCTBA MapraHiia M €ro COeIMHEHHMH. Baxuenmme
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar kanus,
€r0 OKHUCIINTENNbHBIE CBOWCTBA.
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Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conn xkene3a(ll) u xeneza(Ill). Ilonydyenne u npuMeHeHHe Keje3a U ero CIJIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THIPOKCHU/IA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne 1IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETAJJIOB, TOpeHue cephl, Gocdopa, keneza, MarHUs B KUCIOPOJE, U3YyUEHUE
KOJUIeKUMU «MeTaibl M CIUIaBbl», B3aMMOJECHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCJIOT U IIeJIoued, KaueCTBEHHbIE PEAKIIMU Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJJIOB, B3aUMOJICUCTBUE THMAPOKCHUIOB AJTIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 uX coeTMHECHUD», «MeTaIlIbl TJIABHBIX MOATPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecriedeHNN yCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYenoBeka. JlekapcTBeHHBbIE cpencTBa. [IpaBuiia uCmonb30BaHUA
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN KU3HHU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, KepaMuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

Pacuérter: mMaccel BemiecTBa WM 00bEMa Ta3oB MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIECTBA) IMPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, JOJM BBIXOJa TMPOJAYKTAa PEAKIUU OT TEOPETHUYECCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK ¥ MOHATUM, IPUHATHIX B OTJAEIbHBIX IPEIMETAX €CTECTBEHHO-HAYUYHOI'O LIUKIIA.
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OO01ue ecTecTBEHHO-HAy4yHbIE TOHSATHUS: SIBICHHWE, HAay4yHBIH (akT, TUIOTE3a, TEOpus,

3aKOH, AaHalu3, CHHTE3, KiIaccu(UKamus, T[EePUOJIUIHOCTh, HAOIOICHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

U3MEpPEHHE,

®dusnka: marepus, MHUKPOMHUDP, MaKpOMHUP, aTOM, d3JEKTPOH, IPOTOH, HEHTPOH, HOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,

arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHHEI,

WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.
buonorus: knetka, opraHm3M, OJKocucTtema, Owuochepa, MeTaboJU3M,

€ IUHUIIEI

Makpo- u

MHKPOIJICMCHTHI, 6CJ'IKI/I, KHPBI, YIJIE€BOAbI, HYKJICHUHOBBIC KHUCIIOTHI, (bepMeHTBI, T'OPMOHBI,

KpYroBOpOT BCIICCTB U ITOTOK SHCPIrUH B SKOCUCTCMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XMMU4YecKas MPOMBIIUICHHOCTb, METALTypIusi, CTPOUTENIbHBIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOMU3BOJCTBO, IMHINEBAs IPOMBILIUIEHHOCTh, (hapMaleBTHUECKas
IPOMBIIIIIEHHOCTD, IIPOU3BOJICTBO KOCMETHYECKHUX [IpEnapaToB, IIPOU3BOJICTBO

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.
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3. INIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEIMETA HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATbBI

B cootBercTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro ooOuero ooOpazoBaHuUs
BBIJIETICHBI CJIETYIOIINE COCTaBISIONIUE: OCO3HAHUE O0YUaIOIIMMHUCS POCCUMCKON Tpa)IaHCKON
UJCHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPEEICHHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTH M  CHOCOOHOCTH  OOYYaroLIuXcCs
PYKOBOJICTBOBATHCSI NPUHATHIMU B OOIIECTBE MpPaBUJIAMHU W HOPMaMH TIOBEACHUS; HAIUYHE
[IPaBOCO3HAHUS, SKOJOTHYECKON KYJIbTYphI; CIIOCOOHOCTh CTaBUTh LI€JIM U CTPOUTDH KUIHECHHbBIC
TUTaHBI.

JIMYHOCTHBIE PE3ybTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT cPOpMHPOBAHHOCTH
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHO 1eATEeTbHOCTH.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAaMeTa «XHUMH» OTPaKalT cPOPMUPOBAHHOCTD
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYUYAIOMIMXCs B MPOLIECCE pealln3aluu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

- OCO3HaHUS O0YYAIOUTUMHUCS CBOMX KOHCTHUTYIIMOHHBIX MIPAaB U O0S3aHHOCTEH, yBa)KeHUs
K 3aKOHY U NPaBONOPSIKY;

- IPEJCTaBICHUS O COLMAJIBHBIX HOpMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOILEHUN B
KOJUIEKTHUBE;

- TOTOBHOCTH K COBMECTHOM TBOPYECKOH JEATENbHOCTH NPU CO3JaHUU Y4EeOHBIX
IPOEKTOB, pELIEHUU Yy4eOHBIX U I[I03HABATENbHBIX 3aJ]ad, BBIIOJHEHUH XUMHYECKHX
AKCIIEPUMEHTOB;

- CHOCOOHOCTH TOHHMMATh W TMPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JIPYTUX TIPU aHAIKU3E PA3TUYHBIX BUJIOB YUEOHOU IS TENbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

- LEHHOCTHOTO OTHOILIEHHWS K HCTOPUYECKOMY M HAay4YHOMY HACJEIUI0 OTEYECTBEHHOU
XUMUH;

- YBaXEHMsI K IpOIEcCy TBOPYECTBA B 00JACTU TEOPUH U MPAKTUYECKOTO MPHIIOKEHHS
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIE HAYKH €CThb pe3ylbTaT HIJUTENbHbIX HAOIIOJACHUMH,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

- MHTEpeca M II03HABATEIbHBIX MOTHUBOB B IIOJYYEHHH H IOCIEAYIOIIEM aHAIN3E
UH(POPMALIUHU O TIEPETIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

- HpaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS;

- CIOCOOHOCTH OIIEHUBATh CHUTYAllMH, CBS3aHHbIE C XUMHYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYSICh HAa MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

- TOTOBHOCTU OIIEHHMBAaTh CBOE IMOBEACHME U TMOCTYNKH CBOMX TOBapHILEH ¢ MO3UIUI
HPABCTBEHHBIX U ITPABOBBIX HOPM U C YUETOM OCO3HAHUS NOCIEACTBHI IOCTYIIKOB;

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:
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- TIOHUMaHHUs IIEHHOCTEH 310pOBOr0 M 0Oe3omacHoro olpasa KH3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

- coOmrofeHus mpaBuil 0€30MacHOrO OOpalIeHUs] ¢ BEUIECTBAaMH B OBITY, MOBCEAHEBHOU
JKU3HU, B TPYIOBOU IS TEIbHOCTH;

- TOHUMAaHMs I[IEHHOCTH TMpaBWUJI WHIUBUIYaTbHOTO U KOJUIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOJCH;

- OCO3HAHWSI MOCJICCTBUN M HEMPHITHS BPEIHBIX MPUBBIUCK (YIMOTPEOJICHUS aTKOTOJS,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

- KOMMYHUKATHBHON KOMIICTCHTHOCTH B Yy4€OHO-HCCIICOBATEIBCKON MICSITEIbHOCTH,
00I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUJAX JI€ATEIbHOCTH;

- YCTaHOBKM Ha aKTHBHOE YYacTHE B pELICHUU MPAKTUYECKUX 3a/lad COIUAIbHOU
HAIPAaBIEHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJbI);

- MHTEepeca K MPAKTUYECKOMY HM3Y4YCHHIO Mpodecchii pa3IudHOro poja, B TOM YHCIC Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUH 110 XUMUU;

- YBOXXEHHUS K TPYY, JIOISIM TPyJla U pe3ylbTataM TPYAOBOl 1eATeIbHOCTH;

- TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAMBHIYaTbHOM TPaeKTOPUH 0Opa3oBaHUS,
Oynymieit mpodeccuu U peaau3anuu COOCTBEHHBIX KH3HECHHBIX TUIAHOB C YIETOM JTIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XHMMHH, HHTEPECOB M IMOTpeOHOCTEH 00IIeCTBa;

6) IK0JI0rH4eCKOro BOCIIUTAHMS:

- 9KOJIOTUYECKH I11eJIeCO00Pa3HOr0 OTHOMICHUSI K TIPUPOJIE KaK HCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

- MIOHUMAaHHUS TJI00ATIBHOTO XapaKkTepa KOJIOTHYECKUX MPOoOIJIeM, BIUSHUS IKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLUATBHON CpPEIbI;

- OCO3HaHUs HEOOXOJWMOCTH WCIOJb30BAHUS JOCTIKEHUM XUMHHU JJS pelleHus
BOIIPOCOB PAIMOHAIBHOTO MPUPOJIOTIOJIH30BAHNS;

- aKTUBHOTO HETPUATUS JACHCTBUMN, MPUHOCAIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpeje,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JEUCTBUN U NPENOTBPALLATD UX;

- HaJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBIIIJIEHUS, YKOJOTUUECKOU KYJIbTYpPbI, OMBITA
NEATETLHOCTH  DKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

- MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH W
0OIIECTBEHHON TIPAKTHKH;

- TIOHMMaHUs CHenu(PUKU XUMHH KaK HAyKH, OCO3HaHUsA €€ ponu B (PopMHpOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIILICHHUS, CO3JaHUH TIEJIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIEeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrnr IpodJieM COXPaHEHHUsI TPUPOTHOTO PaBHOBECHS;

- yOeXIEHHOCTH B 0COOOW 3HAUMMOCTH XHWMHUU JUISI COBPEMEHHOW NMBHIM3ALNU: B €€
TYMaHHUCTUYECKOW HAIIPaBJIEHHOCTH M Ba)KHON pOJIM B CO3/1aHUU HOBOW 0a3bl MaTepuaibHON
KYJBTYpHbI, B PEIICHUH TI00aTBHBIX MPOOIEM YCTOMYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU  MEIUIIMHBI,
o0ecrevYeHny yCIOBU yCIEUTHOTO TPYAa U SKOJIOTHYECKH KOMGOPTHOM KM3HU KaKJOTO 4JeHa
00111eCTBA;
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- €CTECTBEHHO-HAy4YHOM TIPaMOTHOCTH: IIOHUMAHUS CYINIHOCTH METONOB ITO3HAHUS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BATh MOJydaeMble 3HAHUS /IS
aHanmM3a U OOBSCHEHMS SBICHHH OKPYXAIOMIET0 MHUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
yYMEHHUs Jie7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M UMEIOIIMXCS TaHHBIX
C LICJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

- CHOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAaHUS JUISl PELIEHUs
Ipo0JIEM B PEATIbHBIX )KU3HEHHBIX CUTYaLMSIX;

- IHTEpeca K MO3HAHUIO, UCCIIEA0BATEIbCKON EATEIBHOCTH;

- TOTOBHOCTH M CIIOCOOHOCTH K HENPEpbIBHOMY O0Opa30BaHMUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJyYCHHMIO HOBBIX 3HAaHMM 110 XHMHM B COOTBETCTBUHM C >KM3HEHHBIMU
NOTPEOHOCTSMU;

- MHTepeca K OCOOCHHOCTSM Tpylda B payIMyHbIX cdepax npodeccunoHaTIbHON
JESATEIIBHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3ynbTaThl OCBOCHHS NPOTrpaMMbl IO XMMUU Ha YPOBHE CPEIHEro
o011ero o6pa3oBaHUs BKIIOYAOT:

- 3HAYUMBIC JUIS (POPMHPOBAHUS MHPOBO33PECHUS OOYUAIOUIMXCS MEXKIUCIHUILTUHAPHBIC
(MeXnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieln(uKy METO/I0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHeprus, sBJICHUE, MPOLecC, CUCTeMa, HayuyHbId (akT, MPUHLMUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

- yHUBepcajbHble  ydeOHble JeHCTBUS  (TIO3HABaTEJIbHbIE, KOMMYHHUKATHBHBIE,
perynsTuBHblE), oOecreunBarouie (GOpMUPOBaHUE (PYHKIMOHAIBHOM TPAMOTHOCTH U
COLIMAJIBHOM KOMIETEHIMH 00y4aroInxcsi;

- crnocoOHOCTh O0y4aroIMXCs HCHOJb30BATh OCBOCHHBIE MEXIUCIHUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble yueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLIMAIbHON NPAKTHKE.

MertanpeaMeTHble pe3ysbTaThl OTPAXKAKOT OBJAJAECHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MI03HABATEbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMHU.

ITo3naBaTe/bHbIE YHMBepPcaJIbHbIe YUeOHbIe 1elicTBUS

1) 6a3oBble JIOTHYECKHUE ACHCTBHSA:

- CaMOCTOSITENhHO (HOPMYIHUPOBATh M AKTYaIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

- ONpENeNsITh LIENTH JEATENIbHOCTH, 33/aBas MapaMeTpbl U KPUTEPUH UX JOCTHXKECHUS,
COOTHOCHUTD PE3YNIbTATHI ACATEIHHOCTH C MOCTABICHHBIMU 1IEJISIMHU;

- HWCIOJb30BAaTh NPU OCBOCHUM 3HAHUU NPHUEMBI JIOTUYECKOTO MBILIUICHUS: BBIACIATH
XapaKTEPHBIC TIPHU3HAKU MOHATHH W YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBETCTBYIOIINEC MMOHATHA OJIA 00BSICHEHUS OTACJIBHBIX CbaKTOB u ﬂBHeHHﬁ;

- BbIOMpaTh OCHOBAaHUS M KPUTEPUU IJs KIACCU(PUKAIMUA BEIIECTB M XUMHYECKHX
peaxkLuii;

- YCTAaHABJIMBATb MPUYUHHO-CJIICACTBCHHBLIC CBA3HN MEXKIY N3YUIaCMbIMU SIBJICHUSMU,
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- CTPOMTH JIOTMUECKHE pacCyKACHUs (MHIYKTUBHBIE, JIEIYKTUBHBIE, 0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

- IPUMEHSTh B IIpoOIiecce MO3HAHUSA, UCIIOIb3yEMbl€ B XUMUU CUMBOJIMUYECKUE (3HAKOBBIC)
MOJIeJH, TPe0Opa30BbIBATh MOAEIbHBIE IPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XuMHu4eckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — NpU pPEleHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX pEaKIUil.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBUS:

- BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'O ITO3HAHUS BEIIECTB U XUMUUECKUX PEaKLU;

- (QopmynupoBaTh NETHM M 33JaYM HMCCIEJOBAHUS, HCIOJIB30BaTh IIOCTABICHHBIC H
CaMOCTOSITENIBHO C(hOPMYyJIMPOBAaHHBIE BONPOCH! B Ka4eCTBE MHCTPYMEHTA MO3HAHUSA U OCHOBBI
U1 (POPMHUPOBAHUS TMITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

- BJAJETh HaBbIKAMHM CaMOCTOSITEIIBHOIO IUIAHUPOBAHUSA U IPOBENEHUS YUECHHUUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOLIEHHS M BBIBOJBl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

- mpuoOpeTaTh OMBIT YYEHUYECKOW HCCIETOBATEIBCKOW M IMPOEKTHOW NesATeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METOAOB peIIeHUs
IPaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unpopmaumeii:

- OpHUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHGoOpMaMK (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouyHble TmocoOusi, pecypcsl HMHTepHera),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

- (opmynupoBaTh 3ampockl U MPUMEHSTH Pa3IUYHbIE METOABl NP TOUCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM IS BBIMOJIHEHUS YUeOHBIX 3a/]au ONPeeIEHHOIO THIIA;

- IpUOOpETaTh OMBIT UCIOIB30BaHU MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

- CaMOCTOSTEIbHO BbIOUpATh ONTUMANIbHYIO (hOpMY IpeICTaBIeHUsI HUHPOpPMALUK (CXEMBI,
rpad UKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U APYTHE);

- HUCIOJNIb30BaTh HAyyHBId SI3bIK B KAuyecTBE CpEJICTBAa NpHU paboTe € XUMHUYECKOM
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKHe) 3HAaKu U
CUMBOJIBI, hopMyIbl, a0OpEeBHATYpPbI, HOMEHKIIATYPY;

- ACII0JIB30BATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

- 3aJ]aBaTh BOMPOCHI 10 CYLIECTBY 0OCYXk/1a€MOI TEMBI B XOJI€ JMaora U/WIH JUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIHUPOBATH CBOM MPEAJIOKEHNUS OTHOCUTEIBHO BBIITOJIHEHUS
[IPEMIOKEHHOM 3a1a4H;

- BBICTYIIATh C MPE3CHTAlUEN PE3yJIbTATOB IO3HABATEIBLHON JCATEIBHOCTH, IOIYy4YEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIIOJHEHUM XUMHUYECKOIO
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IKCIEPUMEHTa, TPAKTUYECKOH pPadOThI IO WCCICIOBAHUIO CBOMCTB HM3Yy4aeMbIX BEIIECTB,
peanu3anu y4eOHOTo TMpoeKTa, M (OPMYTUPOBATH BBIBOJBI IO pe3yabTaTaM HpPOBENEHHBIX
UCCIIEIOBaHM MTyTEM COTIIACOBaHMS MO3UIMN B X0/1€ 00CYKIEHH 1 00MEHa MHECHUSAMHU

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

- CaMOCTOSITEIIPHO TUIAHUPOBATh M OCYHIECTBISITH CBOIO IMO3HABATEIBHYIO NEATEIBHOCTD,
ompenenss e€ IeTu W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii allrTOPUTM JICHCTBHI NPU BBIMOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3a/1ad,
BBIOMpATh Hanbosiee F3(HEKTUBHBIN CIIOCOO UX PEIICHUS ¢ Yy4E€TOM MOJYYCHHS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

- OCYILECTBJIATH CAMOKOHTPOJIb JEATEILHOCTH HA OCHOBE CAMOAHAJIN3a H CAMOOIICHKH.

MNPEJIMETHBIE PE3YJIBTATHBI

[IpeamerHbIe pe3yabTaThl OCBOCHUS MPOrPAMMBI IO XMMHHU Ha yriIyOJIEHHOM YpPOBHE Ha
YPOBHE CpEIHEro OOMIEro 00pa30BaHMs BKIIOYAIOT CICHU(pHUYECKUE IS Y4eOHOro mnpeamera
«XuMHs» HAaydHBIC 3HAHUS, YMCHHS U CIOCOOBI JIEHCTBUH IO OCBOCHUIO, MHTEPIPETAIIUH U
npeoOpa30BaHUI0 3HAHHMA, BUABI IEATEIHHOCTH 10 TOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAaHUM B PA3JIMYHBIX Y4YEOHBIX CHUTYaIMsIX, & TaKXKe B PEaJIbHBIX JKU3HCHHBIX CUTYaIUSX,
CBSI3aHHBIX C XUMHEH. B mporpamme 1Mo XMMHH MPEIMETHBIC PE3YJbTaThl MPEACTABICHBI 110
roJiaM U3y4eHHs.

10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

- cOpMUPOBAHHOCTH TPEACTABICHUH: O MECTe W 3HAUCHUW OPTaHMYECKON XHMHH B
CUCTEME €CTECTBEHHBIX HaYK U €€ POJM B 00ECIIEUeHUN YCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
pelIeHur MPOoOJIeM IKOIOTUYECKOM, IHEPreTUYeCKOl M TMHUIIEBONH O0€30MacHOCTH, B Pa3BUTHUU
MEIWIIMHBI, CO3JaHHUH HOBBIX MaTEpPHaliOB, HOBBIX HMCTOYHHKOB JHEPrHH, B OOECIeUEeHUU
palMoOHATIBLHOTO MPUPOIONOJIH30BaHUsA, B (DOPMHUPOBAHUH MHUPOBO33PECHUSI U OOIIEH KYIbTYPHI
YyeJloBeKa, a TaKKe OJKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOMU Cpelie;

- BIIQJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJArarolline
MOHSTUS — XWMHUYECKHH JJIEMEHT, aToM, sIIpO W DJEKTpOHHas 00ojiouka aroma, s-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3allis aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJCHTHOCTb, JJIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKass CBS3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0OO0BEM, YIJIEPOJIHBIM CKEIeT,
(GyHKIMOHATBHAS TPYIINA, PajuKajl, CTPYKTypHbIe (HOpMyIbl (pa3BEPHYTHIE, COKpAIEHHEIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTYpHasT W TPOCTPAHCTBEHHAs (FeOMETpHUYecKas, ONTHYECKas),
M30MEpbI, TOMOJOTUYECKUM Psifl, TOMOJOTH, YIJIEBOJOPOAbI, KUCIOPOA- M a30TCOJEpKallnue
OpraHUYECKUE COEJAMHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISPHbBIE
COCTMHECHUS; TEOPUH, 3aKOHBI (mepuoaudeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannyeckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpAaHEHUsSI M MPEBPALEHUS DSHEPrUM NPU XUMHYECKUX PpEaKUHUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHHM, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllUe B OCHOBE MOHHUMAaHUs
NPUYMHHOCTH M CHCTEMHOCTH XUMHWYECKHMX SIBICHUM, TPEJACTABIECHUS O MeEXaHU3Max
XUMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX W KHUHETUYECKHX 3aKOHOMEPHOCTSIX  HX
MPOTEKaHUs, O B3aMMHOM BIIMSIHUM aTOMOB U TPYIIl aTOMOB B MOJIEKYyJax (MHAYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u Il pona); dakronoruueckue cBeqeHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUH 1 0€30IaCHOM MCIOJb30BaHUU BAXKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
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U TPaKTHUYECKON [eATEIbHOCTH YEeJOBEeKa, OOIIMX HAay4YHbIX MPHUHIMIAX XHUMHYECKOTO
MIPOM3BO/JICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPEPA0OTKN HEPTH);

- chopMHpOBAaHHOCT, yYMEHHWIA: BBISBISATh  XapaKTEpPHbIE TPU3HAKU  TIOHATHUH,
YCTaHaBIMBATh MX B3aMMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOLIME IOHATUS NPU OMHCAHUH
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCAUHEHUM;

- ¢(hOpMHUPOBAHHOCTh YMEHUH: HCIIOIH30BATh XUMHUIECKYIO CUMBOJIUKY JJISI COCTABICHUS
MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX) (QopMys
OpraHUYECKUX BEIECTB;

- COCTaBIIAITb YpPaBHEHMSI XHMHMUYECKMX pEaKIUM M PpPACKPbIBATh MX CYLIHOCTH:
OKHCITUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIIUH  MOCPEJCTBOM  COCTABJICHHUS  AJIEKTPOHHOIO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAaIIEHHbIX HOHHBIX YPABHEHMIA;

- UW3rOTaBJIMBAaTh MOJIEIM MOJEKYJI OpPraHMYECKHUX BEIIECTB JUIsl WJUIFOCTPALMHM HUX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

- cOpMHUPOBAHHOCTH YMEHUH: YCTaHABIMBAaTh MNPUHAMICIKHOCTh  U3YUYCHHBIX
OpPraHMYECKUX BEHIECTB MO KX COCTaBy U CTPOSHHUIO K OIpeAeiaEHHOMY Kiaccy/Tpymre
COeIMHEHUH, TaBaTh UM Ha3BaHUs Mo cuctemarndyeckoil HomeHkiarype (IUPAC) u npuBoautsb
TPUBHUAJIbHBIE HAa3BaHMS U1l OTIEIBHBIX MPEACTABUTEICH OPraHMYECKHX BEIIECTB (ITHIICH,
alleTUJICH, TOJYOJI, TIUIEPHH, STHJICHTINKOIb, (PEeHoI, (OopMaNbICTH I, alleTalbIeIHl, alleToH,
MypaBbUHasA KUCJIOTA, YKCYCHas KUCIOTA, CTEAPUHOBAsI, OJIEMHOBAsA, MAJIbMUTHHOBAsS KHUCIIOTHI,
[JIMLMH, ajJaHWH, MalbTo3a, (PYKTO3a, aHWJIMH, JAUBUHWI, W30MPEH, XJIOPOIPEH, CTUPON U
Jpyrue);

- chopMHpPOBAaHHOCT, YMEHHS ONPEICISITh BHUJ XHUMHYECKOH CBSI3M B OpPraHUYCCKHX
coeMHEHUsX (KOBaJCHTHAs U MOHHAS CBA3b, G- U M-CBS3b, BOAOPOIHAS CBS3b);

- chopMHpPOBAHHOCTH YMEHHSI MPUMEHSTH MOJOKEHUS TEOPUH CTPOCHUS OPTraHMYECKHX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHS;

- chOpMHUPOBAHHOCTh YMEHHI XapaKTEepH30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIUYHBIX MPEICTABUTENEH PA3IMUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LHMKJIOAJIKAHOB, AJIKEHOB, AaJIKa/JIM€HOB, AJKMHOB, apOMaTHYECKHX YIJIEBOJOPOJIOB,
CIIUPTOB, AJIBJACTHUIOB, KETOHOB, KapOOHOBBIX KHUCJIOT, MPOCTBHIX U CIIOKHBIX 3()PUPOB, KUPOB,
HUTPOCOCTUHEHUN U aMUHOB, AMUHOKHUCIIOT, OETTKOB, YTIIEBOAOB (MOHO-, I~ U MOJHCAXAPUIIOB),
WUTIOCTPUPOBATh TEHETHUECKYH) CBSI3b MEXIYy HUMHU YpPAaBHEHHUSIMHU COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKIUi C UCTIOIH30BAHUEM CTPYKTYPHBIX (POPMYIT,

- chOpPMHPOBAHHOCTh YMEHHUSI TOATBEP)KJIATh HAa KOHKPETHBIX TpUMEpax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CMOCOOHOCTH OpPraHWYECKHX COCIMHEHHH OT KpPaTHOCTH M THUIIA
KOBaJICHTHOU CBSI3U (G- U T-CBS3M), B3AMMHOTO BIMSHUS aTOMOB H TPYIII aTOMOB B MOJIEKYJIaX;

- cpOopMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh HCTOYHUKHU YTJIEBOJOPOIHOTO CHIPHS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro MnepepadoTKU M TNMPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NIEpepaboTKu;

- chOpPMHUPOBAHHOCTh BIAJACHHUS CUCTEMON 3HAHUH O €CTECTBEHHO-HAyYHBIX METOAax
MO3HAaHMUSI — HAOMIONCHUHM, W3MEPEHUU, MOJCITUPOBAHUHU, OKCIEPUMEHTE (pealbHOM U
MBICJICHHOM) ¥ YMEHHS TPUMEHSTh 3TH 3HAHUS,

- chOpMUPOBAHHOCTh yMEHHUS TPUMEHSATH OCHOBHBIC OMNEPANUUA MBICIUTEIHLHOU
NESTENIbHOCTH — aHAJM3 M CHUHTE3, CpPaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUI0, BBISIBICHUE
MIPUYMHHO-CJIEACTBEHHBIX CBSI3€W — I U3yYEHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEaKIINA;
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- c(pOPMUPOBAHHOCTH YMEHHI1: BBISBIISITh B3aUMOCBSI3b XUMUYECKUX 3HAHUHN C MOHATHIMHI
U TPEICTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUHBIX NPEIMETOB sl 0ojee OCO3HaHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalIbHOIO €AMHCTBA MHUpPA, UCIIOJIb30BATh CUCTEMHbBIE 3HAHUS IO
OpPraHUYECKON XUMHUU IJis1 OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIONINX €CTECTBEHHO-
Hay4HYIO IIPUPOLY;

- c(OPMHPOBAHHOCTh YMEHMH: MPOBOJUTH PACUETHI 1O XUMHUYECKUM (opMmynam u
YPaBHEHUSM XUMUYECKUX DPEAKIMA C UCIOJIb30BaHUEM (DHM3MUECKHX BEIWYUH (Macca, 00bEéM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl 0 HAXOXKJICHUI0O XMMUYECKON (HOpMYIbl BElIECTBA 10 U3BECTHBIM MACCOBBIM JOJSM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

- c(OPMHPOBAHHOCTh YMEHHIA: IIPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C MO3UIHIHA
9KOJIOTHYECKON 0e30MacHOCTH IMOCJIEACTBUS OBITOBOM W TMPOU3BOJCTBEHHOM AESITENbHOCTU
YeNOBeKa, CBSI3aHHOW C MepepadOTKON BEIIEeCTB, MCIOJNb30BATh IONYYCHHbIE 3HAHUS IS
IPUHSTHS TPAMOTHBIX PELICHUN IPOOJIEM B CUTYALUSX, CBSI3aHHBIX C XMMUEH;

- c(OPMHUPOBAHHOCTh YMEHUI: CAaMOCTOSITEIBHO IJIAHUPOBATH M MPOBOJUTH XUMHUECKHUM
SKCIIEPUMEHT (MTOJIyYeHUE U U3YUEHUE CBOMCTB OPraHUYECKUX BEIIECTB, KAUECTBEHHBIE PEaKIUn
YIJIEBOJOPOAOB PA3NMYHBIX KJIACCOB U KHUCJIOPOACOAEPKAIIMX OPraHUYeCKHX BEIIECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOnrofieHreM IMpaBuwil  0e30macHOro oOpallleHuss C  BEleCTBaMU M JIaOOpaTOpHBIM
o0opyznoBanueM, (GOpMyIUpPOBaTh IENb HCCIEIOBaHUS, MPEACTABIATh B pa3NudyHON ¢dopme
pe3ynbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

- coOMOIaTh MpaBMiIa IKOJOTHYECKH IIEIeCO00pa3HOr0 MOBEJACHUS B OBITY U TPYHAOBOU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

- OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEHCTBHUS HA >KMBBIE OPraHU3MbI OMPENEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

- aHANU3UpPOBaTh  LENECOOOPAa3HOCTh MPUMEHEHHMs OpPraHMYeCKUX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOLICHUS PUCK-TI0JI3a;

- c(hopMUPOBAaHHOCTH YMEHMH: OCYIIECTBIIATH II€JICHANPABICHHBINH TMOUCK XWMHYECKOU
uH(pOpMalliK B pa3IMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoi HH(popmanuu, MHTepHET M Jpyrue), KPUTHYECKH aHaJIU3UPOBATH XHUMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3a/1auen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

- cOpMHpPOBAaHHOCTb  MpEACTABIEHUH: O  MaTepUalIbHOM  E€IUHCTBE  MHpa,
3aKOHOMEPHOCTSIX M MTO3HABAEMOCTH SIBJICHUN MPUPOJIBI, O MECTE U 3HAYEHUH XUMUU B CHCTEME
€CTECTBEHHBIX HayK M €€ pojii B 00ECIEeYeHUM YCTOWYMBOIO pa3BUTHS, B PEIICHUU IMPoOiieM
HKOJIOTUUECKOM, SJHEPreTUUECKON M MUILEBOM O€30MacHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3AaHUU
HOBBIX MAaTepuajioB, HOBBIX HCTOYHUKOB OJHEPrHMH, B OO0ECIEYEHUH pPALHUOHAIBHOTO
IIPUPOIONIOIB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYypbl UEJIOBEKa, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 310POBBIO U IPHUPOTHON Cpeie;

- BJAJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHMH, KOTOPAs BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHSTHS — XUMUYECKUH DJIEMEHT, aTOM, PO aTOMa, U30TOIIbI, IEKTPOHHAsi 000JI0YKa aToMa, S-
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, p-, d-aroMHBIE OpOWTaNM, OCHOBHOE M BO30YXKIEHHOE COCTOSHHUS aroMa, THOPHIU3AIHs
aTOMHBIX oOpOuWTasNiel, HMOH, MOJEKyJa, BaJCHTHOCTb, JJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCIJIEHHS, XUMHMUYecKas CBs3b (KOB&JIECHTHAs, HWOHHAsA, MeETaJNIM4YecKas, BOJOpOJHAas),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JUCCOLMAIlMM, BOJOPOAHBIA  IOKA3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUM U 3aKOHBI (TEOpUsl DIIEKTPOJUTHYECKON
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBpPALICHUS YHEPIrUU NPU XMMHUUYECKUX PEaKLUHUsX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JICHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE IOHUMAaHUS NPUYMHHOCTH U CUCTEMHOCTH
XUMUYECKHUX SIBJICHHI; COBPEMEHHBIE IIPEJCTABICHUS O CTPOCHHMM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM U HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MeXaHU3Max
XUMHYECKMX peaklUuid, TEePpMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
IPOTEKaHHs, O XMMHYECKOM pPAaBHOBECHH, pacTBOpax M  JUCIEPCHBIX CHUCTEMAX;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH YeIOBEKa,
O0LIMX HAayYHBIX IPUHLUIIAX XUMUYECKOIO IPOU3BO/ICTBA;

- c(opMHpPOBAaHHOCT, yYMEHMH: BBIABIATH XapaKT€pHble NPU3HAKW  IOHSTUH,
YCTaHaBIMBATh UX B3aUMOCBA3b, UCIOJIb30BATh COOTBETCTBYIOIIME IMOHATHUS MPU ONUCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUN;

- chopMHUPOBAaHHOCTH YMEHUS UCIIOIB30BaTh XUMUYECKYI0 CUMBOJIHKY JUISI COCTABIICHHS
(GopMyN BEIIECTB U YypPaBHEHUN XHMHUYECKUX pEaKUui, CHUCTEMaTHYECKYI0 HOMEHKIATYpYy
(IUPAC) u TpuBHanbHbIe HA3BaHUSI OTAEIHHBIX BEIIECTB;

- c(OpPMHMPOBAHHOCTh YMEHHS OIpPEIENIATh BAJCHTHOCTb M CTENEHb OKUCIICHUS
XUMHUYECKHX DJJEMEHTOB B COCIUHEHUSX, BUJ XHMHUYECKOW CBS3M (KOBaJIEHTHasl, MOHHAs,
MeTaJIJINYeCcKast, BOAOPOIHAS ), TUIl KPUCTAJUIMUECKOM peIIETKY KOHKPETHOTO BEIECTBA;

- c(OpMHUPOBAHHOCTb YMEHHUS OOBACHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHJA
XMMHUYECKON CBSI3U M THUMA KPUCTAJUIMYECKOH peméTky, OOMEHHBIH M JOHOPHO-aKLENTOPHBIH
MeXaHU3Mbl 00pa30BaHMs KOBAJIECHTHOU CBSI3U;

- ¢(hopMHpPOBAaHHOCTh YMEHHUM: KJIACCU(UIMPOBATh: HEOPTaHWYECKHE BEIIECTBA MO HX
COCTaBy, XMMHUYECKHE PEaKIMM 0 Pa3IUYHBIM IMpH3HAKaM (YMCIy U COCTaBY pearupyronmx
BEIIECTB, TEIUIOBOMY J3(P(eKTy peakuuu, H3MEHEHHIO CTENeHEeW OKHUCIEHHsS 3JIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTajlu3aTopa M JIpyrHe); CaMOCTOSITENbHO BbIOMpATh OCHOBAaHUS U
KpUTEPUH JJIs KJIacCU(UKALNN U3y4aeMbIX BEIIECTB U XMMHUECKHUX PEaKIIMii;

- c(OpMUPOBAaHHOCTb YMEHMS pacKpblBaTb CMBICT mepuoauuyeckoro 3akona /J[. U.
MenneneeBa ¥ JIEMOHCTPUPOBATH  €r0  CHCTEMATU3HUPYIOUIYIO, OOBSCHUTENBbHYIO H
MPOTHOCTUYECKYIO (DYHKIINU;

- cOpMUPOBAHHOCTh YMEHUI: XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB U HOHOB
XUMHUYECKHX DJJIEMEHTOB IepBoro—ueTBéproro nepuonos Ilepmoamueckoin cucremst JI.U.
MenpeneeBa, UCIONB3Yys MOHATHS «IHEPIEeTUUYECKUE YPOBHMY», «IHEPreTHUECKHE MOILYPOBHU»,
«s-, p-, d-aromHBIe OpOUTAIN», «OCHOBHOE M BO30YKIEHHOE SHEPreTUYEeCKHE COCTOSHUS
aToMa»; OOBICHATh 3aKOHOMEPHOCTH HW3MEHEHHUS CBOICTB XHUMHUYECKHMX JJIEMEHTOB M HX
CcoeMHEeHUN 10 nepuoaaM u rpynmnam llepuonuueckoit cucremst /. 1. Menneneesa, BaieHTHbIE
BO3MOXKHOCTH aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOEHUS UX HJIEKTPOHHBIX 000JI0YEK;
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- c(opMUPOBAaHHOCTh YMEHHUH: XapaKTEPU30BaTh (OMHCHIBATH) OOIIHME XUMHUUYECKHE
CBOMCTBA BEHIECTB PA3JIMYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHUE T'€HETUYECKOM CBS3U
MEXy HEOPTraHUUYECKUMU BEILIECTBAMH C IIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKHUX
peaKIuii;

- c(hOpMUPOBAHHOCTh YMEHHUS pacKkpbIBaTh CYIIIHOCTb: OKHUCJIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIUI TTOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OanaHca ITUX PeaKIuii;
peakuuii MOHHOro oOMeHa MyTEM COCTaBJIEHUS HX TMOJHBIX U COKPAUIEHHBIX HMOHHBIX
YpaBHEHUH; peakluil TUApONW3a; peakiuil  KoMIiekcooOpa3oBaHus (Ha  mpumepe
TUIPOKCOKOMILIEKCOB IIMHKA U aJTIOMUHUA);

- chopMHpPOBAaHHOCTE YMEHHS OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECCKHX
peakuuii ¢ y4€ToM HX DSHEPreTHUYEeCKUX XapaKTePUCTHUK, XapaKTep H3MEHEHHS CKOPOCTH
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOT'0 PAaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuniun Jle latense);

- c(hopMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XUMHUYCCKHE PEAKIUH, JICKAIIHC B
OCHOBE TMPOMBIIIJICHHOTO MOJTYYEHHUsI CEPHOM KUCJIOTHI, aMMHaKa, OOIIKME HAy4YHbIEC MPUHIIUITHI
XUMHUYECKHX MPOU3BOJCTB; II€IECO00PAa3HOCTh NPUMEHEHHUSI HEOPraHUYECKUX BEIIEeCTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0Ib3a;

- c(opMUPOBAHHOCTh BIIAJICHUS CHUCTEMON 3HAHUM O METOJaX HAY4YHOrO ITO3HAHMS
SBJICHUM TPUPOJbI — HAOIIO/IEHUE, U3MEpPEHUe, MOJESIMPOBAHKE, HKCIIEPUMEHT (peajbHbI U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAILHOM HCCIICJJOBAHUM BEHIECTB W ISl OOBACHEHHUS XHUMUYECKUX SIBICHHIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHUECKOM JIEATEIbHOCTH YEJIOBEKA U B MIOBCETHEBHOW KU3HH;

- ¢(hOpMHUPOBAHHOCTh YMEHUS BBISIBJISATH B3aMMOCBSI3b XUMUYCCKUX 3HAHUW C IMOHSATUSIMU
U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB js Ooliee OCO3HAHHOTO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

- c(OpMUPOBAHHOCTh yMEHHUS TPOBOJUTH PACUYETBI: C MCIOJIb30BAaHUEM TOHSTHHA
«MaccoBasi JIOJsl BEIIECTBA B PAacTBOPE» U «MOJIApHAs KOHIIEHTPAIlMs»; MAcChl BEIIECTBA WIIU
o0péMa Traza MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH OO0BEMY OIHOTO U3
YUaCTBYIOIIMX B PEAKIMU BEUIECTB; TEIUIOBOTO 3 (deKTa peakiuu; 3HAYEHHUS BOJOPOIHOTO
MOKa3aTeNisi pPacTBOPOB KHUCJIOT M IIETOYEd C HM3BECTHOW CTENEHBIO TUCCOIMAIIMU; MAacChl
(00BEma, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJIHO M3 UCXOJIHBIX BEIIECTB JJAHO B
BHUJIE pAcTBOpa C OIPEHEIEHHOW MACCOBOM JI0JI€d pPacTBOPEHHOTO BELIECTBA WIM JAaHO B
U30BITKE (MMEET MPUMECH ); TOJIM BBIX0/1a TPOAYKTA PEaKIuu; 0OBEMHBIX OTHOILIIEHU ra30B;

- ¢c(pOpMUPOBAHHOCTh YMEHHI: CAMOCTOATENLHO TUIAHUPOBATH U MPOBOJUTH XUMUUYECKHMA
AKCIIEPUMEHT (TIPOBE/ICHNE PEaKIMii HOHHOTO OOMEHa, MOATBEP)KICHHE KaueCTBEHHOTO COCTaBa
HEOPTraHWYECKHUX BEIIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BELIECTB C MOMOIIbIO MHAUKATOPOB,
W3YYCHHUE BIUSHUS PAa3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHUYECKOM peakinu, pelieHue
AKCIIEPUMEHTANIBHBIX 3a/ad 1o Temam «Metamibl» u «Hemeramisl») ¢ COOMOIEHHEM MPaBHIT
Oe3omacHOro oOpalieHus C BellecTBaMHM U JabopaToOpHbIM 00OpyAoBaHUEM, (HOPMYIHPOBATH
[eNb HCCIENOBAaHUS, TMPEACTABIATh B pa3nuyHoW (opme pe3yabTaThl IKCIEPUMEHTA,
AHAIM3UPOBATH M OIIEHUBATh MX JOCTOBEPHOCTS;

- cOpMHUPOBAHHOCTH YMEHUH: COOIIOAATh MIPABWIIA TTOJIB30BAHMS XUMHUYECKOW TTOCYI0N H
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
M0 BBHIMOJTHEHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB, AKOJOTMYECKU IIeTIeCO00pa3HOTO
MOBECHUsS B OBITY W TPYIOBOM JEATENHHOCTH B IENSIX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh
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OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

- c¢(hOpMHUPOBAHHOCTh YMEHUI: OCYIIECTBIISTH IIEJICHAMPABICHHBIA TOUCK XHUMHYECKON
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoil uHGopMmanuu, WHTEepHET U JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUECKYIO
uHpOpMalnio, nepepadarpiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IMOCTABICHHON y4eOHOU
3a/1a4en.

4. TemaTu4yeckoe MJIAHUPOBAHME ¢ Y4€TOM padoyeil MPOrpaMMbl BOCIIUTAHUSA € YKA3aHUEM
KOJIMY€eCTBA 4YaCOB, OTBOIMMbIX HA OCBOEHHE KaK10i TeMbl

[leneBpiM ipuopuTeToM Ha ypoBHE COO sBIIsIETCS cO31aHNE OJIaroOnpUsTHBIX YCIOBUH IS
MPUOOPETEHUS OIbITa OCYIIECTBICHUS COLIMATBFHO 3HAUMMBIX eIl

- OTIBIT JICJI, HAIPABJICHHBIX HA 3a00TY O CBOCH CEMbe, POJHBIX U OJIN3KUX;

- TPYZOBOH OTIBIT, OIBIT YYaCTHsI B MPOU3BOICTBEHHOM MPAKTHKE;

- OTIBIT JICJI, HAMPABJICHHBIX HA MOJIb3Y TOPOIY, CTPAHE B IIEJIOM, OMBIT ACSTEILHOTO BRIPAKEHUS
COOCTBEHHOM IPayKIAHCKOM MO3UIINY;

-OMBIT IPUPOJTOOXPAHHBIX JICIT;

-OMBIT pa3peleHus] BO3HUKAIOMUX KOH(MDIUKTHRIX CUTYal[il B TMMHA3UH, I0Ma WU Ha YIIUIIE;
-OMBIT CAMOCTOSTEIILHOTO TIPUOOPETCHISI HOBBIX 3HAHUH, IPOBEICHUS HAYYHBIX UCCIICIOBAHUIA,
OTIBIT MPOEKTHOM JESATEIbHOCTH;

-OMBIT U3YYCHHUS, 3aITUTHI U BOCCTAHOBJICHUS KYJIBTYPHOTO HACIIC/HS YEJI0BEUSCTBA, OIBIT
CO3aHUsI COOCTBEHHBIX IPOU3BEICHUHN KYIbTYPHhI, OMBIT TBOPYECKOTO CAMOBBIPAKEHNUS;

-OIIBIT BEJCHUS 3[I0POBOTO 00pa3a >KM3HU U 3a00THI O 3JJ0POBbE IPYTUX JIIOJICH;

-OMBIT OKa3aHUS MTOMOIIH OKPYKAIOUINM, 3200ThI O MaJbIIIaX WM MOKUIIBIX JIFOJIAX,
BOJIOHTEPCKUI OIIBIT;

-OMBIT CAMOTIO3HAHUS U CAMOAHAIN3a, OMBIT COIIMATFHO MPUEMIIEMOTO CAMOBBIPAXKEHHS U
camopeaTH3aIyH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX CoeTUHEHU A. M. 8
bytneposa
Uroro no pazueny 8
Pasznea 2. YrieBoaopoabl
)1 [IpenenbHbIE YriIeBOAOPOIABI — AJTKAHBI, 5
HUKJIOATKAHbI
29 HenpenenbHbie yrineBogopoabl: aaKkeHbl, 14 1
AJKaJUEHBbI, aJIKUHBI
23 Apomatnyeckue yrieBo10po/bl (apeHsbl) 8
24 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U UX 4
' nepepaboTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1
Uroro no pazgeny 35
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Cnuptel. ®enon 11
39 KapOoHumnpHbIe COeTUHEHUS: allbJIETUIBI U 21 1
' keToHbl. KapOoHoBBIE KUCTOTHL. CIOKHBIE
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s¢upsl. XKupsr
33 VrieBoanl 9 1

Hroro no pazgeny 41

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 12 1
Uroro no pazgeny 12

Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 BricokoMoneKyIsipHbIE COETUHEHUS 6 1
Uroro no pazneny 6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 3 3
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11 KJIACC

KounyecTBO yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnsie IIpakruueckue
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 1 |
' BEIIIECTB
1.3 XUMHUYECKUE Peakiuu 19 1 2
Wroro no pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeramisr 31 1
2.2 MerTaibl 23 1
Wroro no pazneny 54
Pa3zpen 3. Xumus u :Ku3Hb
31 MeTtobI TO3HAHUS B XUMHUH. XUMHUS 1 9
) KU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 6
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5. YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. T'abpuensa O.C. Xumus.10 knace. Yrnyonennsiid ypoBeHb: @I'OC, Yueb.ns 00meodopa3oBar.
yue0. 3aBefeHui. — 2-¢ u3j., crepeorun. — M: «/Ipoda Beprukanby, 2023.

2. Tabpuensu O.C. Xwumua.ll ximacc. Yraybnenubeii ypoeHb: PI'OC, Yuebd. s
o0meobpasoBar. yuel. 3aBefieHUl. — 2-¢ u3., crepeotun. — M: «/Ipoda Beprukanby, 2023.

3. Xumus, 11 knacce/ Epemun B.B., Ky3smenko H.E., [Ipo3noB A.A., JIyaun B.B.; nox penakuueit
Jlynuna B.B., OOmiectBO ¢ oOrpaHH4e€HHON OTBETCTBEHHOCTHIO «JIPODAY; AxkunoHepHOE
obmectBo «M3narenscTBo «lIpocBemnienne»

4, Xumus, 10 knacc/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., Jlyaun B.B.; nox penakiueit
Jlynuna B.B., OOmiectBo ¢ orpaHu4eHHON OTBETCTBEHHOCThIO «/PODAy»; AkiuoHepHOe

obmectBo «M3aatenbcTBO «IIpocBenieHuey
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MHnunaTop cornacoBaHnus: benosa C.B. [lnpektop
CornacoBanune nHnguunposaHo: 22.09.2025 14:13

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo
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