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Paboyas mporpamMma 1o XMMHH Ha YpOBHE CpeaHEro ooOmero oOpa3oBaHus pa3zpadoTaHa
Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHs (eaepalbHONW 00pazoBaTEIbHOM
nporpammsl cpeaHero obmero oopazoanusa(P@OIl COO), mpencraBieHHbx B PepepaibHOM
rocynapcTBeHHOM obOpa3oBatenibHOM cranmapre COQO, ¢ yduérom Konmenmum mpenogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opranusanusax Poccuiickori deneparnmm,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pa3Butus BocnuTaHusi B Poccuiickoit ®enepaunn Ha nepuoxa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUslT Ha YpOBHE YIIyONEHHOTO W3YYEHHs] 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus yuammuxcss 10-11 xmaccoB. UM3yuenwe mnpenmera,
peamu3zyeMoe B YCIOBUSX U HEpEHIMPOBAHHOTO, MPOMMIBHOTO OOydeHHs, TPHU3BAHO
obecnieunTh 0OIIEe00pa30BaATEIbHYI0 M OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB HIKOJIBI,
HEOOXOIMMYIO JIISl afanTallid MX K OBICTPO MEHSFOIIUMCS YCIOBUSM JKM3HH B COIIMyME, a
TaKKe IS MPOJOJDKEHHsT OOy4YeHHUs] B OpraHu3alusax MpodeccCHOHaNIbHOTO 00pa3oBaHHS, B
KOTOPBIX XUMHUS SBIISIETCS] OJTHON M3 MIPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAUYECHHE TNpeaAMeTa «XHUMUS» TOIydaeT MOIPOOHYIO
WHTEPIPETAMI0O B COOTBETCTBUH € OCHOBomojaramomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH II€JIEH, COJIEp KaHUs, PE3YIbTaTOB OOYUEeHHS U TPeOOBAaHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIICIYIOIINE BBITIOTHIEMBIC
POTrpaMMO¥ TI0 XUMHH (PYHKIIHU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUe
MPEJCTAaBICHUS O LIEeNIAX, COJAEp’KaHUM, OOIIeld cTpaTeruu OOy4eHus, BOCIIUTAHUS U
pa3BUTHS 00YYaIOUINXCS CPEICTBAMU MpEAMETa, U3y4aeMoro B paMKax KOHKPETHOIO
npohus;

® OpraHM3aLMOHHO-IUIAHUPYIOILAs, KOTOpas ~ HIpedyCcMaTpuBaeT  OIpeJelICHHE:
IPUHLUIOB  CTPYKTYpUPOBaHUS M  IOCJIEIOBATEIBHOCTH M3Y4YeHUs Yy4eOHOro
MaTepualia, KOJMYECTBEHHbIX M KAauyeCTBEHHBIX €ro XapaKTePUCTHK; IOAXOI0B K
(OpPMUPOBAHUIO COJEPKATEIBHOM OCHOBBI KOHTPOJII M OLIEHKM OOpa30BaTEJIbHBIX
JOCTH)KEHUM 0O0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCyJapCTBEHHOT'O 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3YYEHUS] XUMHHU:

® YCTaHABJIMBAeT MHBAPUAHTHOE IPEAMETHOE COAEpKaHKe, 003aTeNbHOE A1 U3YUeHUs
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP)KaTENIbHBIM JIMHUSAM/pa3iesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpeseieHue yueOHOro BpeMeHH, PEeKOMEHIyeMOro sl U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEpPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€ii;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOJn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHUOPUTETOB B CHCTEME CPEIHEro
oOmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CpeAHEro o0mero oopa3oBaHUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOY4YaIOMIETroCsl 10 OCBOCHHUIO COJEp)KaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IIPEIyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHU Ha YpPOBHE OCHOBHOTO oOImiero ooOpasoBaHus. 3a
IpeleaMi  yCTAaHOBJICHHOW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUAHTHOMN)
COCTaBJISAIOLIEH CO/EepKaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTa€Tcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIOIIECH, KOTOpPas I0JIKHA ONPEENAThCA B COOTBETCTBUHU C HAIIPaBICHUEM
KOHKPETHOTO Mpoduiis o0yyeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeTOB 0a30BOT0 U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHInpoBaHHOTO 00ydeHUs Ha
YpOBHE cpesiHero oO1iero o0pa3oBaHusl XMMUs Ha YpOBHE YIIyOJIEHHOTO M3Y4EHHUs HaIpaBieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TalloM IOJIyYE€HUS XHUMUYECKOTO
oOpa3oBaHMS B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JTUCLMIUIMH B By3aX U OpraHU3alUsaX CpelHero npodeccuoHanibHOTO 00pa3zoBaHus. B aTol cBsizu
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pAaCUIUpEHUE U
YIIIyOJICHHE TEOPETHYECKOM U TMPAKTHYECKON TMMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpeaenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBON MOCIEAYIOMIET0 MOTyYeHUS
XUMHUYECKOTO 00pa30BaHus B OpraHu3anusax mpodeccrnoHanibHOro oopasoanus. Hapsiay ¢ atum,
B cBere TpeboBanuii ®I'OC COO k mIaHUpPyeMBbIM pe3ysibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOTrpaMMBbI CpeIHEro 0o0Imero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE Ha pellIeHue 3ajau BOCIUTAHUS U COIIMAILHOTO Pa3BUTHs 00yJaroIuXxcs,
Ha (OPMHUPOBAHME Y HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHaIU3aIH y4eOHOTO
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJMPEIMETHBIN XapakTep.

CocraBnsromiMu  nipeMeTra «XUMUsS» Ha YpPOBHE YIIyOIEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypebl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COJAEP)KaHUS STUX KypCOB B
porpaMMe 1Mo XMMHUH 3a OCHOBY NMpUHATHI noJioxkeHuss @I'OC COO o paznuuusax 6a30BOToO U
yrayOnEHHOTO YPOBHEH U3ydeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4eHHUs MpeaMeTa. JTa CUCTEMa 3HAHUU MOJIydaeT OIpeleiEHHOE TeOPETUYECKOe
JOTIOTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  OonblIuii  00BEM
¢dakronoruueckoro mMarepuana. Tak, Ha yriyOnI€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecrieueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUsS O00bEMa 3HAHMM O XMMHUYECKHUX DJEMEHTaX U
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE PACIIMPEHMsS M YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PEaKlMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUS XUMUYECKOW KUHETUKU U TePMOJAUHAMUKU. V3ydeHrne nepruoandeckoro 3akoHa u
[lepuonnyeckoit  CUCTEMBl  XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEICTABICHUIX O CTPOEHUM aToMa. XUMHUYECKas CBSI3b OOBACHSIETCA C
TOYKM 3PEHHUS] HPHEPreTHUECKUX HM3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TAKKE C
TOYKHM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacIliIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHM NPU PACCMOTPEHMM PEaKLIMOHHOMN
CIOCOOHOCTH COEMHEHUH yelnseTcsi 0co00e BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MAaX PEAKIUH.



Oco6oe 3HaYeHHe MUMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJIEHHOTO YPOBHS
M3YUYEHHs Ul KJIACCOB OMNpenenéHHOro mnpoduias (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpY U
XapakTep JOIOJHEHHUH K 00LIel cucTeMe PpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMETa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢wuis OoJbioe 3HaAYCHHE OYAYT MMETh JIEMEHTHl y4eOHOro Marepuana mo oOme XuMuu.
[lpu w3ydeHuw mpeaMeTa B AaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUHM B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpUs
(MonexkynsipHast Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MAacChl W DHEPIUH, 3aAKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEIACTABICHUSA O CTPOCHUM BELIECTB U APYroO€.

B 10 e BpeMs B copiepiKaHUM MpeaMeTa sl KIIACCOB XHMMKO-OHOIOTHYECKOTO TTPOGHIIs
OOJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciyuae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00jiee 00CTOSTENILHOTO PACCMOTPEHUS XUMUYECKONW OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JHUMHbI, OEJKH, YIJeBOJbl, HyKIEHNHOBbIE KHCIOTHI U napyrue. Ilpu stom
3HaHUSA O COCTAaBE€ M CBOMCTBAx IPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB
CIIy’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHNUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHayuyHBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUIN U3ydeHUe MpeaMeTa
«XUMHS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIIPEAMETHBIX CBA3SIX C Y4eOHBIMU
IpeMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX obsacteil «EcTecTBeHHO-HayuHBbIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil SI3pIK U TUTEPATYPay.

[Ipn u3ydeHun yyeOHOTO MpeameTa «XUMHUsS» Ha YriayOIEHHOM ypOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha 0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBjsieTcsl (OpMHUpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa M OJHOIO U3
KOMITOHEHTOB MHPOBOW KyJbTYyphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa NpeaIoiaraeT peau3auuio TaKuX HeeH, Kak:

e (opmupoBaHuEe NMPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAE€MOCTH SIBJICHUU MPUPOJIBI, O MECTE XUMHH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecleYeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
Mpo0eM SKOJIOTHYECKOM, PHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULHHBI, CO3[JaHWM HOBBIX MAaTepUaloB, HOBBIX MCTOYHUKOB DJHEPruu, B
obecrieyeHnn palMOHAIBHOTO MPUPOIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIel KYJIbTYphl YeJIOBEKA, a TAKXKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEe;

® OCBOCHHME CHUCTEMbl 3HAHUH, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHHN O CTPOCHHUM BEIIECTBA HA Pa3HbIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOAVMHAMUYECKUX M KHUHETHYECKHUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKUX
peaknuii, 0 XUMHYEeCKOM PaBHOBECHHM, PACTBOPAX M JUCIHEPCHBIX CUCTEMax, 00 00mmx
Hay4HbIX MPUHIUIAX XUMUYECKOTO MPOU3BO/ICTBA;

e (opMupoBaHHe Yy OOYy4arOIIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HaHWN Ui OOBSCHEHHS KIIOUEBBIX HACH W mpoldiieM
COBPEMEHHOW XUMUU, A5 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO MPUPOJY; TPAaMOTHOTO peLIeHHs NpoOjeM, CBSI3aHHBIX C



XUMUEH, IIPOTHO3MPOBAHHUs, AaHAJIM3a W OLEHKH C IO3ULUH DKOJOTHYECKOU
0€30I1aCHOCTH TOCIIEACTBUN OBITOBOM M MPOM3BOACTBEHHON AEATEILHOCTH YeNOBEKa,
CBA3aHHOM C XMMMUYECKHM IPOU3BOACTBOM, HCIOJIb30BAHUEM M IepepaboTKON
BEILIECTB;

yrIIyOJieHHe TPENCTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
nprOOpETEeHUsT YMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JCATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnnane peanuzanuu NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
I[EJIOCTHOM CHUCTEMBI CpeIHEro oOIIero oOpa3oBaHUs MPHU M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MPUOOPETAIOT TaKKE IEJIA U 3a/1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIECCy TBOpPYECTBA B O0JACTH TEOPETUYECKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYyYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0IIEYEIIOBEUECKIX IICHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
criocoOHOCTEHN oOyuaromuxcsi, (GOpMUPOBAHUE Y HUX CO3HATEIHHOTO OTHOIIEHUS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCIICITHON
npoheCCHOHANTBHOM W OOIIECTBEHHOHN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBBIO M TIOTPEOHOCTH B 37I0POBOM 00pa3e )KU3HU;

(¢bopMHpOBaHME YMEHHMH M HaBBIKOB PAa3yMHOTO MPUPOJIOTNOIb30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYypbl,  IpUOOpETeHHE  OMmbiTa  OOIIECTBEHHO-TOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OO01ee YUCIIO YacoB, MPEIYCMOTPEHHBIX ISl WM3YYEHHUsS XUMHUU Ha YriayOJIEHHOM YpOBHE
cpenHero oOmiero obpaszoBanusi, cocraBisieT 204 gacoB: B 10 kimacce — 102 4vaca (3 4daca B
HEJIEIIO), B 11 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHME O MHOrooopasuu
OPraHNYEeCKUX COCTMHECHUMU.

DJNEeKTPOHHOE CTPOCHHE aToMa YIJepoja: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTtHble BO3MOKHOCTH atoma yriepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuau3anuu aToMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 0Opa3oBaHMsI KOBaJEHTHOMN
CBs3M (OOMEHHBII M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTaiel, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOAHOM paauKaie, Hykieoduse u eKTpodue.

Teopust cTpoeHMsT OpraHM4ecKux coeauHeHnd A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYN. 3HaUeHHE TEOPUH CTPOCHUS OPTraHUYECKUX COEAMHEHUN.
MounekynspHele U CTpYKTypHble QopMmyibl. CTpyKTypHble (GOpPMYJbl Pa3IMYHBIX BHUIOB:
pa3BépHyTas, COKpami€HHas, ckeneTrHas. M3omepus. Bunabl wu3omepun: CTpyKTypHas,
MIPOCTPAHCTBEHHAsA. JEKTPOHHBbIE JPQPEKTh B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuuKanuu OpraHUIecKuX BemecTB. [loHsaTue o GQyHKIMOHATBHON
rpynne. 'omosorus. I'omonornueckue psaapl. CUCTEMAaTHYECKash HOMEHKIIATYpPa OPraHMYeCKHUX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctn W Kiaccuukanus  OpraHMYECKUX — peakiuid.  OKHCIUTEIbHO-
BOCCTaHOBHUTEIIbHBIEC PEAKIIMY B OPraHUYECKON XHUMHH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUs BEUIECTB U MX NPEBPALLECHUI: 03HAKOMIICHHE C
oOpa3liaMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OINbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpU HAarpeBaHuu (IJIaBieHUe, OOYyIIMBaHHWE U TOpEHHE),
KOHCTPYMPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Aunkanbl. ['omonoruueckuil psj aiakaHoB, oOmas ¢GopMmyna, HOMEHKIATypa U U30Mepus.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP -THOPMIM3AIUs aTOMHBIX
opburaneit yrineposa, 6-cBsa3b. OU3MueCKue CBOMCTBA AJIKAHOB.

XUMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMEIICHUs, U30MEPU3ALMH, JETUIPUPOBAHNS,
LUKIW3alKAY, @HMpOJIN3a, KpekuHra, ropenus. IIpeacraBieHue o MexaHH3ME peakuui
pPaZMKaIbHOTO 3aMELICHHUS.

Haxosxnenue B npupojae. CriocoObl NOTy4eHUs U IPUMEHEHUE aJIKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIaTypa U nzomepus. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOTEHTaH,
LUKJIOreKCaH) MUKI0aaKaHoB. CrocoObl MOTy4eHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['oMmonornueckuii psi ankeHoB, obmas GopMysa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPaHCTBEHHOE CTPOEHHE MOJIEKYJ alKEHOB, SP°-TMOpUIM3alMs aTOMHBIX opOuTaneif
yriepoja, o- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOMCTBA QJKEHOB. XHMHUYECKHE CBOMICTBA: pEAKIUM IPUCOCAUHEHMs, 3aMEIICHHUS B O-
MIOJIOKEHUE TpU JBOMHON CBS3M, NOJMMEpH3aluuu U okucieHus. lIpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakiuy Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTY4YEHUsS U IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONMpsDKEHHBIE, — M30JMPOBAHHBIE,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX CBOWCTB
conpspkEHHBIX IueHOB, 1,2- u 1,4-npucoenunenue. [lonmmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosTyyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHBL. ['OMOJOTHYeCKHiA psii aTKWHOB, 00mas Gopmyia, HOMEHKIIATypa U M30MEPHSL.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. PuznyecKue CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3ALU U TPUMEpU3alny, okuciaeHus. KucioTHbele cBOICTBa ajIKUHOB,
MMEIOIINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTudeckue yriieBo10posl (apeHsl). ['omomornueckuii psii apeHoB, oo1as hopmyna,
HOMEHKJIATypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH301a.
duznyeckue CBOMCTBA apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro rOMOJIOTOB: PEeaKIuu
3aMeleHusi B O€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJuKalle, peaklUU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [IpeacraBnenue 00 OpueHTHPYIOIIEM JIEHCTBUU 3aMecTUTeNeN
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Momumepuzanuss  crtupona. CnocoObl  MOMydYeHHS UM NPUMEHEHHE  apOMaTHYECKUX
YTJIE€BOAOPOIOB.

[Ipupoausrit ras. Ilonyrueie Hedraubie ra3pl. Hedth u €€ mpoucxoxaenue. KameHHbIl
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKkui, KatanmuTuueckuii), pudopmunr, nmuponu3s. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOrCHIPOU3BOAHBIX YIVIEBOLOPOAOB. Peakmuu 3amereHus
raJJoréHa Ha TUAPOKCOTPYNIy, HUTPOTPYIIy, LHAaHOTPYIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOIO M CHOMPTOBOIO  pacTBopa wmiénouyu. Bsammonelicteue
JUTajJOre€HaJIKaHOB C MarHueM M LHUHKOM. [IoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraJoOreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHHs BEIIECTB M MX IPEBPALICHUI: H3y4CHHE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IIEpMaHraHaTa Kajus, B3aUMOJCHCTBME aUETWIEHAa C aMMHUA4YHbIM pPacTBOPOM OKCHJIA
cepedpa(l)), kauecTBeHHOE OOHapy)XEHHE YIiepoJa W BOJOpOJia B OPraHMYECKHX BEIECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE ero CBOWCTB, O3HaKoMJIeHHe ¢ KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbI, MOJCIUPOBAHHE MOJIEKYJ
YIJI€BOJIOPOJOB U TAJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAHHEHHUS.

[IpenensHble onHOaTOMHBbIE crnupThl. CTpoeHHE MOJEKyl (Ha NIpuUMepe MeTaHoJla U
sTanosa). ['omonorudeckuii psj, oduast popmyna, U3oMepus, HOMEHKJIATypa U KilacCU(UKALIHsL.
@u3nyecKue CBOICTBA MPENCIBHBIX OJHOATOMHBIX CIMPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKIMHM 3aMELIEHUs, JEeruApaTalny,
OKHCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU ¥ HEOPraHNYeCKUMU KrciaoTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIUPTHI. [[eHCTBHE 3TaHOJAa UM METaHOJA HAa OPraHU3M YeJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHHE O JHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcobeHHOCTH (PU3MUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. DPU3NUECKHe U XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMH
KHCJIOTAaMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mMexaHusme
peakuuii HykieopmibHOro 3amenienus. JleiicTBue Ha opranus3M 4yenoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OCH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOWCTB (eHosna. KauecTBeHHbIE
peakimu Ha ¢eron. ToxcuyHocTh ¢eHona. CrocoObl TMOMy4YeHHS W NpUMEHEeHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbpHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['oMollorueckre psbl albIerujoB M KETOHOB, oOmas Qopmyrna,
n3oMepusd M HOMeHKinarypa. Duszndeckne CBOWCTBA QJIbJACTHAOB W KETOHOB. XHWMHUYECKHE
CBOMCTBA QJIBJECTUJOB W KETOHOB: peakiuu mnpucoeauHeHus. OKUCICHUE albJACTH/IOB,
KaueCTBEHHBIC peaknuy Ha anbaeruabl. CrocoObl TMOJydeHUs W NMPUMEHEHHE albJeTHIOB U
KETOHOB.

OAHOOCHOBHBIE TpeJeNibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3nWdecKkne CBOWCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BomOpomHBIE CBS3M MEXIy MOJIEKYJaMH KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOWCTBA, peakius STEepUPUKAINHN, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHL. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX dpupax. MHOrooOpasne kKapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApPOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucioT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MNaAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOTh. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble a¢upbl. ['omonoruueckuit psg, obmast Gopmyna, uzoMepusi 1 HOMEHKJIATypa.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA: THPOJIN3 B KUCIIOHN U LIEIOYHO cpefe.

Kupst. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: THIPOJIHU3 B KUCIOW U
esioyHoi cpenae. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEACTbHBIX KUPHBIX
kucnoT. XKupsl B ipupo/e.

MBpbLT14 KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
nonucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Odusnyeckue CBOICTBA M HaxoxkjaeHue B mnpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl:  PEaKIUU C Yy4yacTUEM CHUPTOBBIX U ajJbJACTUAHON TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe Opokenue. IIpuMeHeHue T1IIOKO3bl, €€ 3HAUYE€HHWE B IKU3HEACATEIHLHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTO3a M JIaKTO3a. BoccTaHaBiIMBawOIIMe U
HEBOCCTAHABIMBAIOIME Jucaxapulibl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIono3bl. (Pu3nueckre CBOWCTBA Kpaxmala M LEJUIIOJIO3bI.
XUMHUUYECKHE CBOMCTBA Kpaxmaja: TMPOJIN3, KAYECTBEHHAs pPEaKlHs C HMOJOM. XUMHUYECKHE
CBOMCTBA IEJUTIOO3bI: THAPOIIN3, MOTydeHrne d(GUPoB 1eTtoa03bl. [ToHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BUCKO03a, alle€TaTHBIN MIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUsl BEUIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3IMYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHCJIEHHUE ATUIIOBOTO CIHMPTA
JTUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anbaerusl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(Il)), peakius riaumepuna
¢ runpokcusiom mean(Il), xumMmuueckue cBOMCTBa pacTBOPa YKCYCHOM KHUCIIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ ruapokcuaom Menu(ll), B3aumozeiicTBue Kpaxmana C HOJOM, pPElICHUE
IKCMEPUMEHTAIBHBIX 33714 TI0 TeMaM «Crnupthl U heHoby, «KapOoHoBbie KHCIOTHI. ClI0XKHBIC

pHUPBI».
A3o0Tcojep:Kkale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckhe TPOM3BOAHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apoOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHHUE MOJIEKYI,
obmas dopmMyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
annupaTHISCKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM aIKHIIaAMMOHHUS.

AHUIUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. CTpoenne aHwinHa. B3anmuoe
BIIUSIHUE TPYIIT aTOMOB B MoJieKysie aHuiInHAa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHWMIIMHA.
KauectBennsie peaknmu Ha aHuiInH. CrocoOBbl TMOMYYCHHS M TPUMEHEHHE amu(aTHuuecKux
amMuHOB. [loydeHne aHmIMHA U3 HUTPOOEH30JIa.

AvuHokucnoTel. Homenkmarypa u  wu3omepusa. OThoenbHble TPEACTABUTENH O
AMUHOKUCIIOT: TJUIWH, adaHuH. OU3HYeCcKHe CBOMCTBA aMHHOKHCIOT. XHMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT KaKk aM(pOTEpHBIX OPraHMYEeCKHUX COCAMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBS3HM. buojorndeckoe 3Ha4eHHE aMHHOKHCIOT. CHHTE3 M THUAPOJIHN3
TICIITH/IOB.

benku xak mpupomnsie mnosmMmepbl. [lepBuyHas, BTOpHUYHAs W TPETUYHAS CTPYKTypa
O0enKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THAPOJM3, ACHATYpallus, KaueCTBEHHBIC PEaKIMU Ha
OenKu.

DKCIEepUMEHTAIIbHBIE METOJbl M3Y4YEHHUsSI BEIIECTB M MX IPEBPAILLCHUI: PacTBOPEHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHWH, IIBETHHIC PEAKIIMU Ha OCJIKH, periecHUe
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJEpIKAIlME OPraHUYEeCKUE COCIUHEHUS» U
«Pacrio3HaBaHue OpraHu4eCcKuX COCTMHEHUN.

BbicokoMoOJIERYISIPHBIE COeIMHEHMS.

OCHOBHbBIE MOHSATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJMMEpU3ALUHU, CpeAHsss MoJieKylspHas wmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUMHEHUN — OJIMMEPU3aIUs U OJUKOHICHCALUS.

[TonumepHsbie MaTepUaIbl. IInacrmaccer (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXIJIOPHUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
nojMdTUIeHTepedTanar). Y TUIU3aius 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHbI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, U30MIPEHOBBII) U CHIIMKOHBL. Pe3uHa.

Bonokna: HaTypalbHbIE (XJIOMOK, HIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpoH U JIaBCaH).

[Tomumepsl  cnenManbHOTO  HazHaueHHsT (TeroH, KeBIap, DIEKTPOIPOBOSIINE
MOJIMMEPBI, OMOpa3IaraeMple OJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
oOpa3aMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHHE
SKCIEPUMEHTAJIbHBIX 331a4 10 TeMe «Pacro3HaBaHue I1acTMacC U BOJIOKOH.

Pacuérnble 3aaumn.

Haxoxnaenue MonexyasspHOd popMyiibl OPraHUYECKOTO COETMHEHUS 10 MAaCCOBBIM JI0JIIM
AIIEMEHTOB, BXOJIIMUX B €r0 COCTaB, HAXOXKJCHUWE MOJICKYSPHOH (HOPMYIBI OpraHMYecKOro
coeMHEHUsT 1o Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOYKTOB PEAKIIUU W/ UCXOHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTIpEJIeNIEHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIUN OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MexnpeIMeTHBIX CBsI3ed MPH HM3ydyeHHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIUMX €CTECTBEHHO-HAy4YHbIX MOHSTHM, Tak U
MOHATHM, MPUHSTHIX B OT/IEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAayyHbIE TOHSATHS: SIBJICHHME, HAaydHBIN (akT, rumoresa, Teopws,
3aKOH, aHajJM3, CHHTE3, Kiaccuukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTUYECKHUM
YpOBEHb, BELIECTBO, TE€JNO, 00BEM, arperaTHOE COCTOSIHUE BellecTBa, (U3UYECKUE BEITMYHHBI,
€IMHULIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUN TUTaHUSA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIE€BOBI, JKUPbI, HYKJIEMHOBBIE KUCIOThI, (DEPMEHTHI.

I'eorpadust: monesHble UCKOTaeMble, TOTUIHUBO.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBILIAS N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHHU.

Atom. CocTaB aTOMHBIX siep. XUMHYECKUM 3eMeHT. M3otonbl. CTpoeHUEe AIEKTPOHHBIX
000JI0YeK aTOMOB, KBAHTOBBIE 4YHCIA. DHEPreTUYECKUE YPOBHM U TMOIAYPOBHU. ATOMHBIE
op6utanu. Knaccudukanuss XuMU4YECKHX 3JIEMEHTOB (s-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB MO AaTOMHBIM OpOHTANsIM. OIJIEKTPOHHBIE KOH(UTypalMu aTOMOB D3JIEMEHTOB
MEePBOr0—4eTBEPTOr0 TMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSHHH, SJIEKTPOHHBIC
KOH(UTYpalu HOHOB. DIIEKTPOOTPULIATEIBHOCTb.

[lepuonnueckuii 3akoH u Ilepuomnueckas cucrema xumuyeckux osnemeHtoB JI.U.
MenpneneeBa. CBs3b NepUOIMYECKOTO 3akoHa M Ilepumoanueckoll cHUCTEMBl XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUsl CBOMCTB
XUMHUYECKUX DJIEMEHTOB W 00pa3yeMbIX MMM MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyINmam M
nepuoaaM. 3HaueHue nepuoauyeckoro 3akona J[.M. Menneneesa.

Xumudeckas cBs3b. BHabl XMMHYECKOM CBs3M: KOBAJICHTHAs, MOHHAs, MeTajndecKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3W: OOMEHHBIN U JOHOPHO-aKIENTOPHBIA. DHEPTUs
1 JuinHa cBsi3u. [loygpHOCTH, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU cBsi3u. KpaTHbie
cBs3u. Bonopoanas cBsi3b. MeXMOJIEKYIIPHBIE B3aUMOACHCTBUSI.



BaneHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH AaTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C MX I€OMETPUYECKMM CTPOCHHEM (HAa NpHUMEpe COEAMHEHUH 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBineHne o0 KOMIUIEKCHBIX —coeiMHEHUsX. (CocTaB KOMIUIEKCHOTO  HMOHA:
KOMIUIEKCOOOpa3oBaresb, JIMTaHABl. 3HAYCHHWE KOMIUIEKCHBIX coeauHeHuil. Illonstue o
KOOPJMHAILMOHHON XUMUH.

BemectBa MOJEKYASPHOTO W HEMOJIEKYJISPHOIO CTpPOEHHUsS. THUIbl KPUCTAIIIMYECKUX
peIETOK (CTPYKTYp) U CBOICTBA BEIIECTB.

[lonsiTne o aucnepcHbIx cucreMax. Mctunnsie pactBopsl. IlpencraBienne o KOIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHIIEHTpALMM pPAacTBOPOB: MaccoBas [OJs BEILIECTBA B
pacTBope, MoJjsipHas ~ KOHIEHTpauus. HacelllleHHble U HEHAachIUIEHHbIE  PacTBOPHI,
pacTBopuMocTb. Kpucranioruaparsl.

Knaccudukanuss ¥ HOMEHKJIaTypa HEOPraHMYECKUX BeUIeCTB. |pUBHAIbHbIE Ha3BaHUS
OTJIEebHBIX NPEACTAaBUTEIEH HEOPraHNUECKUX BEILIECTB.

Krnaccugukanus XMMHUECKUX PEeaKklMii B HEOPraHUYECKOW U OpraHMYecKON XUMHUU. 3aKOH
COXPAaHEHHUs MacChl BEIIECTB; 3aKOH COXPaHEHMsI M IMPEBPALICHUS HEPIHUH MPU XUMHYECKHX
peakuusix. Ternobie 3h(eKTs XuMuyeckux peakuuid. TepMmoxumudeckue ypaBHEHHUS.

CKOpOCTh XUMHUYECKOU peakIiy, €€ 3aBUCUMOCTb OT Pa3IMYHBIX (pakTopoB. 'oMoreHHbIE
U reTeporeHHble peakunu. Karanus u katanu3atopsl.

O6patumbie © HeoOpaTHMbIE peakIuu. XHUMHUYECKoe paBHOBecwe. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHs. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XHMHUYECKOTO PaBHOBECHS:
TEMIIEpaTypa, JABJICHHE M KOHLEHTPALWH BEIIECTB, y4acTBYKOUIUMX B peakuuu. [IpmHnun Jle
[Tarense.

OnexTponuTtnueckas guccounanus. CusbHble UM ciabble  eKTposuThl. CTeneHb
nucconuranuu. Cpena BOIHBIX pacTBOPOB: KUCJIOTHAs, HEWTpasbHas, menoyHas. BomopoaHblii
nokazatens (pH) pactBopa. I'muponus coneit. Peakiiun nonnoro ooMeHa.

OKHCIIUTENBbHO-BOCCTAHOBUTENbHbIE peakuuu. CreneHb oxkuciaeHud. OKHCIUTENb U
BOCCTaHOBUTENb. lIponecchl OKHUCIEHHMST M BOCCTAHOBJICHUA. BakHeWlllne OKUCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIeKTPOHHOTO OanaHca. DJIeKTPOIU3 paCTBOPOB U PACILUIABOB BEIECTB.

OKCIEpPUMEHTAIbHBIE METOJAbl HM3YYEHHsI BEIIECTB M HMX IPEBPAILCHUI: pPa3I0KEHHE
MEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KaTaJIM3aTOPa, MOJEIN KPUCTAUIMYECKHX PELIETOK,
MPOBEJICHUE peakUuid HOHHOTO OOMEHa, OIpeleieHHe Cpeabl pPacTBOPOB C MOMOIIbIO
WHJMKATOPOB, U3yYEHUE BIUSHUS PA3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pEaKiuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heopranuuyeckasi xummusi.

[Tonoxxenne HemeramioB B Ilepuogmueckoil cucreme xumuueckux syemeHtoB J[.H.
MenpeneeBa U OCOOEHHOCTH CTpOEHHS HX aromMoB. (Du3Hueckue CBONCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bognopoa. Ilomydenue, gusnueckue M XMMHUYECKHE CBOMCTBA: peakUMU C METAlJaMU U
HEMeETaJlJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOIUIMBHBIE 2JIEMEHTHI.

I'anorensl. HaxoxneHnue B mpupojie, crocoObl MOIydeHUs, PU3MUECKUe M XUMHUYECKHUE
cBoiicTBa. ['amoreHoBonoponpl. BakHeine KUCIOPOACOIAEpKAIIME COEIAWHEHUS TaJOreHOB.
JIaGopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTyYeHHs TaloreHoB. [IpuMeHeHne rajoreHoB u
UX COCMHECHUM.



Kucnopon, o3on. JlabopaTopHble M TPOMBIILIICHHBIE CHOCOOBI MOJIYYEHHUS KHCIOPOJA.
®dusnueckue M XMMHUYECKHE CBOWCTBA W MPUMEHEHHUE KuciaopoAa U o030Ha. OKCHABI H
MIEPOKCHU/IBI.

Cepa. Haxoxnenwe B TpUpOJE, CIOCOOBI IMONy4eHUs, (U3MUECKUE U XUMHUYECKUE
croiictBa. CepoBonopon, cyabhuasl. Oxcun cepbi(IV), okeun cepol(VI). CepHucras u cepHas
KHCJIOTBI U uX coiu. OCoOEHHOCTH CBOMCTB cCepHOMl KHUCIOTHL I[IpumeHeHue cepsl u €€
COCIMHEHUM.

A30T. HaxoxneHnwe B Tpupojae, CIOCOOBI TONydeHHs, (PU3MYECKHEe W XUMHUYECKHE
cBoiicTBa. AMMuak, HUTpUAbl. OKCHUIBI a30Ta. A30THUCTas M a30THAs KUCJIOTHI M WX COJIH.
Oco0OeHHOCTH CBOWMCTB a30THOW KUCIOTHL. [IpuMeHeHHe a30Ta W €ro COSJAMHCHUU. A30THBIC
yA0OpeHusl.

®dochop. Haxoxaenne B mpupoje, CrocoObl MONydeHHs, (DU3UUSCKUEe W XUMHUYECKHE
cBorictBa. Dochuast u Qochun. Oxcuasl dochopa, ¢ochopHas kuciora u e€ COJu.
[Ipumenenue ¢ocdopa u ero coenunenuit. DochopHeie y100peHUs.

VYrinepon, HaxoxAeHHWE B Mpupoje. AJUIOTponHbIe Moaudukaruu. Duzndeckue Hu
XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHBIX yriepogom. Oxcup yriaepoaa(ll),
okcua yriuepona(IV), yronmpHas kuciota u €€ coiau. AKTUBHPOBAHHBIA Yrojb, ancopOIus.
Oymnepensl, rpadeH, yriuepoaHbie HaHOTPYOkW. I[IpuMmeHeHme TPOCTBIX  BEIIECTB,
00pa30BaHHbBIX YTJIEPOJIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxzaenue B npupoje, crnocoObl MoJydeHHs, (pU3MUecKrue U XUMHYECKHe
cBorictBa. Oxcup kpemuusi(1V), kpemHueBas KucinoTa, CUIMKatel. [IpuMeHeHE KPEMHUS U €ro
coequHeHnil. CTEeKJI0, €ro moJy4eHue, BUIbl CTEKIIA.

[Tonoxxenne metamioB B [lepuoanueckoil cucteMe XUMUYECKUX JIeMeHTOB. OcoOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UueK aTOMOB MeTayuioB. O0iue ¢puznveckre CBONCTBAa METAJLIOB.
[Ipumenenue MetamioB B ObITY U TexHHKe. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKUN Pl HanmpsbDkeHu MetawioB. OOmme crnocoObl  MOJTyYeHHs
METAJUIOB: TUIPOMETAILTYPIUs, TUPOMETAIUIYPrUsl, deKTpomeTautyprus. [lonsatue o kopposuu
MeTaioB. CrocoObl 3aUTHI OT KOPPO3HH.

OO6mras xapakrtepuctuka MeTaioB IA-rpynmel [lepuoanueckoil cUCTEMbl XMMHYECKUX
aneMeHToB. HaTpuii u xanuii: nonydyenue, Gpusndeckue U XuMUYECKHUE CBOWCTBA, MPUMEHEHHE
MPOCTBIX BEUIECTB U UX COCAUHEHUH.

O6mras xapaktepuctuka MetauioB IIA-rpynmer [leprogudeckoil cucTeMbl XUMHUYECKUX
2JIeMEeHTOB. Marnuii M KanblMii: ToJydyeHue, ¢GU3MYecKrue U XUMHYECKHe CBOMWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coenHeHui. JKECTKOCTh BOABI M CIIOCOOBI €€ YCTpaHEHUSI.

AnroMuHMI: TonydyeHue, GU3NYECKUE U XUMHUYECKHUE CBOMCTBA, MPUMEHEHHUE MPOCTOrO
BEIIECTBA M €ro coequHeHuil. AMQOTEpHbIE CBOWCTBA OKCHAA M THAPOKCUAA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHMSL.

OOmiass xapaktepucTuka MetauioB mnobounbix nonarpymmn (b-rpymm) Ilepuonndeckoii
CUCTEMBI XUMHYECKHUX IEMEHTOB.

du3nueckue ¥ XMMHUYECKHE CBOMCTBA XpoMa U ero coequHeHud. OKCUIbl U THAPOKCHIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u AUXpPOMATHI, UX OKUCIHTEIbHBIC CBOMCTBA.
[Tony4yenue u npuMeHEHUE XpoMa.

dusnyeckue M XUMHYECKHME CBOWCTBA MapraHia M €ro CcoeJuHeHHil. Baxuenue
coenunenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranna( VII). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOWCTBA.



dusnueckue 1 XMMUYECKHUE CBOMCTBA XKelle3a U ero coequHeHuit. OKCUbl, THAPOKCHUIBI U
cosm xkene3a(ll) u xeneza(lll). [lonyuenue u npuMeHeHUE KeJe3a U ero CIIaBoB.

DuU3nYeCcKUe U XMMUYECKUE CBOMCTBA MeIU U €€ coenrHeHuil. [lonyyenrne u npumeHenune
MEIH U €€ COEUHEHU.

Hunk: momyyenue, Gpu3myuecKkre ¥ XUMUYECKHAE CBOMCTBA. AM(OTEpHbIE CBOWCTBA OKCHIA
Y TUAPOKCHJIA IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[prMeHeHne IIMHKa U ero COeqMHEHH.

DKCHEpPUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U HX MPEBPALICHUN: H3yUeHUE
00pa3IoB HEMETALIOB, TOpPEHHE cephl, ¢Gocdopa, kene3a, MarHus B KUCIOPOJC, H3yUCHHE
KOJUIeKIMU «MeTamibl M CIUIaBbl», B3aMMOJICHCTBHME IIEJOYHBIX U IIEJIOYHO3EMEIBHBIX
METaJUIOB C BOJIOM (BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEPHAJIOB), B3aUMOJICUCTBUE IIMHKA U
)KeJe3a ¢ pacTBOpaMH KHUCJIOT U IeJIouei, KaueCTBEHHBIE PEeaKI[Mi Ha HEOPraHMUECKHE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJIOB, B3aUMOJICUCTBUE THIPOKCHIOB AIFOMUHUS U IIMHKA C
pacTBOpaMu KHCIIOT W HIEJI0YEH, pelIeHne dKCIEPUMEHTANBHBIX 3a7a4 Mo TeMaM «l ajJoreHbI»,
«Cepa 1 e€ coemHEeHUs», «A30T U Gocop U UX COeTUHEHUD», «MeTalIbl TJIaBHBIX TOATPYIII»,
«MeTtanibpl TOOOYHBIX MOATPYIII».

XUMUA U KU3Hb.

Ponp xumuu B obecrieueHnr yCTOWYUBOTO Pa3BUTHS deloBedecTBa. [oHSATHE O HaydHBIX
METOJaX TIO3HAaHUSI W METOJOJIOTHH HAydyHOTO HCCenAoBaHuWsA. HaydHbple NpUHIMTBI
OpraHU3aIui XUMHYECKOTO MPOU3BOACTBA. [IpOMBITIIIEHHBIE CITOCOOBI TOJYUYCHHS BOKHEUIIINX
BEIIECTB (HAa MpUMeEpe MPOU3BOACTBA aMMHaKa, CEPHON KUCIOTHI, MeTaHoa). [IpoMbIieHHbIe
CrocoObI TOJyYEHUsT METAJUIOB U CIUIAaBOB. XUMHYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelbl U
ero nociueactsus. Posb xumun B o6ecrieyeHH SHEPreTHIecKoi 6e30MacHOCTH.

Xumus W 3I0poBbe uyenoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia McmoJib30BaHUS
JIEKApCTBEHHBIX MpenaparoB. Poib XUMHUK B pa3BUTUU MEAULUHBL.

XWMUS MUIIA: OCHOBHbIE KOMIIOHEHTHI, NHUIIEBbIE 100aBKu. Poias xumuun B oOecnieueHun
MUIIEBOM 6€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenacrtBa. beitoBas xumus. IlpaBuna OezomacHOro
WCII0JIb30BAHUS MTPEenapaToB ObITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaYKHEHIIINE CTPOUTENbHBIE MaTepHallbl (LIEMEHT, OETOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEpaJIbHbIE YI0OpEHUSI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuaibl, Kpacku, CTEKI0, KepaMuka. Marepuabl
ISt 3NeKTpoHUKH. HaHnoTexHoI0rNM.

Pacuérnbie 3agaun.

Pacuérbl: macchl BemiecTBa MM 00bEMaA ra3oB MO M3BECTHOMY KOJIHUYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIMU BEIIECTB, MacChl (00bEMA, KOJIMUECTBA
BEI[ECTBA) MPOAYKTOB PEAKIUU, €CIM OJHO U3 BEIIeCTB HMMEET MpHUMecH, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTAa pEaKkiuu, €CId OJHO M3 BEUIECTB JaHO B BUAE pacTBOpa C
OIpeleNEHHON MacCoBOM J0JIed PAacTBOPEHHOIO BELIECTBA, MACCOBOM JOJIM U MOJSIPHOMU
KOHIIEHTPAllUU BEIECTBA B PACTBOPE, MOJM BBIXOJA MPOAYKTAa PEAKUUU OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeaMeTHbIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3EH MPU U3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XMMUU B
11 xmacce ocyIiecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYUHBIX MOHITHIA,
TaK U MOHSTUM, IPUHATHIX B OTACIbHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHajiM3, CHUHTE3, KIacCU(PHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
SKCIEPUMEHT, MOJIEb, MOJCINPOBAHUE.

®usnka: marepus, MHUKPOMHUpP, MaKpOMHUp, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUUYECKUH YPOBEHb, BEILLECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEIIECTBA, WACAIBHBIA Ta3, (QHU3MUECKHUE BEIMYUHBI, EIUHUIIBI
U3MEpEHUs, CKOPOCTb, JHEPIHs, Macca.

Buonorus: kierka, oOpraHusM, OKOCHCTeMa, Owocdepa, MeTaboONM3M, MaKpo- H
MUKPORJIEMEHTBI, OEJIKU, KHUPBI, YIJIEBOJbl, HYKIEHHOBBIE KHUCJIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYroBOPOT BEILIECTB U MOTOK 3HEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:: XMMU4ECKasi MPOMBIIIIEHHOCTb, METAJUTYprusi, CTPOUTEIbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBILUIEHHOCTh, (papManeBTHdecKas
MIPOMBIIIIJIEHHOCTD, IIPOM3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOM3BO/ICTBO
KOHCTPYKLIMOHHBIX ~ MaTepHajioB,  AJIEKTPOHHAs  MPOMBIIIJIEHHOCTh,  HAHOTEXHOJIOTHH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHM C CUCTCMHO-ACATCIIbHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJAIOIIMMUC POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAlUM K OOY4YEHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOy4arolIuXcs
PYKOBOACTBOBATBCA MPHHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMU NOBCACHUWSA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUUYECKON KYJIbTYpPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUST» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUUYECKOH JEeSTeNbHOCTH 00yYaroMXcsl B MPOIIECCe peann3au
00pa3oBaTeIbHON JIESTEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON M MPAKTHUUECKOHN JNEATENIbHOCTH O0yYaroINXcs B MpoIiecce peaan3anun
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaKaaHCcKOro BOCIIMTAHMS

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPE/ICTaBJICHHUs] O COLMAIbHBIX HOPMAax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX
[IPH aHAJN3€ PA3JINYHbIX BUJIOB Y4eOHOM AeATEIbHOCTH;

2) HIATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUYECTBEHHOU
XUMHUH;

YBO)XEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTM TEOPUU U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pPe3yNbTaT JIMTENbHBIX HAONIOICHUH,
KPOTIOTIMBBIX IKCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATENbHBIX MOTHBOB B TOJYYEHHHU U TMOCIEAYIOLIEM aHalu3e
nH(MOpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIOCOOHOCTH OLIEHMBAaTh CHUTYallMH, CBSI3aHHbIE C XUMHYECKUMH SIBICHHSAMH, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJCHHME U TIOCTYNKM CBOMX TOBapHILEH C IO3ULUN
HPAaBCTBEHHBIX U MTPAaBOBBIX HOPM U € YUETOM OCO3HAHUS NOCIEACTBUNA OCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 3/10poBoro u Oe3omacHoro oOpas3a KU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O0 OTHOILIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TMACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, TMOBCEIHEBHOMN
KU3HH, B TPYIOBOU JIEATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUs TOCJECACTBUI W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOIECHUS aKOTOJI,
HapKOTHUKOB, KYpEHUs);

5) Tpy10BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHUE€ B PEIICHUM NPAKTHYECKUX 3a/lady COLMUAIBHOU
HaIpPaBJIEHHOCTH (B paMKaxX CBOETO KJIAcca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YUYECHHIO MPOQEeCCUil pa3InyHOTO pojia, B TOM YHCIIE Ha
OCHOBE MIPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yibTaraM TPyJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIUBHUIYAJIbHOM TPaeKTOPHUU OOpa3oBaHUs,
Oynymiei mpodeccun U peann3anii COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 TTOTPEOHOCTEH 00IIeCTBa;

6) 3K0JIOTMYeCKOr0 BOCTIMTAHUA:

9KOJIOTUYECKH II€JIECO0OPA3HOTO OTHOMICHUS K MPUPOJIC KaK UCTOYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHHMSI TII00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHs BOITPOCOB
paIrMoOHAIBHOTO TTPUPOIOTIOIB30BAHMUS;

AKTUBHOTO HENPUATHUS NIEUCTBUM, MPUHOCAIIMX BPEIl OKPYKAlOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOIATOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPHHIMAEMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJW4Usl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpPhI, OTIBITA
JESTEIPHOCTH  DKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHUBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTHs HAyKH U
00I1eCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHAIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIoIIeM
MHpE KaK O €IMHCTBE IMPUPOJBI M YEJIOBEKa, B MO3HAHWM IMPUPOJJIHBIX 3aKOHOMEPHOCTECH W
perieHur Ipo0IeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexXAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMM: B €&
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAKHOM POJM B CO3/JaHWU HOBOW 0a3bl MaTepUaTbHOM
KYJIBTYPBI, B PELIEHUH TI100abHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOU TI'PAMOTHOCTH: TIOHMMaHUsl CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SBICHUI OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHHUS JienaTh 000CHOBAHHBIE 3aKITIOUEHHS HA OCHOBE HAyYHBIX (DAaKTOB M UMEIOIIMXCS JAHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHUS MPoOieM
B pEaJIbHBIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEIOBATEIbCKON NEATENbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUHM C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

MHTEpeca K OCOOGHHOCTSIM Tpyda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl 0 XMMHUU HA YPOBHE CPEIHETO
0011ero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (HOPMHpPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexxnpeIMeTHbIE) OOLIEHAYYHbIE TOHATHS, OTPAKAOIINE [IEJIOCTHOCTh HAYYHOUM KapTUHBI MUpa
u Cl'IeI_[I/I(bI/IKy MCTOJ0B IMMO3HaHMWs, UCITIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BEIICCTBO,
SHeprus, sBJCHHE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIIeI0BaHNe, HAOII0IeHNE, N3MEpEHHE, IKCIICPUMEHT U APYyTHe);

YHUBEpCaJbHblE  y4eOHbIe  neiicTBus  (TO3HABAaTElbHBIE,  KOMMYHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBarone GopMHUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHIMH 00yYaroInuXcsi;

CMOCOOHOCTh  OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIC — MEKIMCUIUILUIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWs W YHHBEpCAJTbHBIC y4YeOHBbIC JCHCTBHS B TO3HABATEIBHOW U
COLIMAIBHOM MTPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH Y4COHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIe 1eliCTBUS

1) 6a3oBble JornvecKue AecTBUS:

CaMOCTOSITENIBHO (pOpMYIIMpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LN JeATEIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHLHOCTU C MOCTABICHHBIMU IIETISIMU;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHWM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble MPU3HAKKM TOHATHH M YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE OHITHS 11 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA,

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUTSI KacCU(DUKAIIMK BEIIECTB M XUMUYECKUX PEaKIIHii;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B pacCMaTpPHBAEMBIX SBICHHSIX, (OPMYIUPOBATH
BBIBO/JIbI U 3aKJIIOUEHUS;

MPUMEHSTHh B MPOIECCEe MO3HAHUS UCTOIb3yeMble B XMMHUH CHMBOJIHYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATH MOICTbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (GopMylia, YypaBHEHHE XUMHUECKOM peakuuu — TPU PELUICHHH Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIbHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMM METO/I0OB HAYYHOI'O ITO3HAHUS BEIIECTB U XUMHUUYECKUX PEaKIUi;

dbopmynmupoBaTh TEMd M 3aJaud  HMCCJIEIOBAHUS, HKCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTHUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBHI
st POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CYXKICHHI,

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUIAHWPOBAHUS M TIPOBENCHHS YUYEHUYECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpPOIIecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpETaTh OMNBIT YYEHUUYECKOM MCCIIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pElIeHUs
MPAaKTUIECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMAnuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHATM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpPM TMpencTaBieHUs, KPUTHYECCKU
OIICHUBATh €€ JOCTOBEPHOCTb U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmalnuy, He0OXOAUMOM /1JIsl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpAaTh ONTUMATBHYIO (GOPMY MpeAcTaBiICHUsT WHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KAauecTBE CpEACTBA IpH paboTe ¢ XUMHUYECKOU
uHpopMaluend: TPUMEHATh MEXINpeAMeTHble ((huU3NYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (hopMyIIbI, a00OpEBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HAT'TIAAHOCTH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYkK/1aeMOl TEMBI B X0/I€ JUAJIOTA U/UJIH JUCKYCCHUH,
BBICKa3bIBaTh UACH, (GOPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENHHO BBITIOJHEHUS
MPEAJIOAKEHHOM 3a1auH;

BBICTYIIATb C Hpe3eHTaI.[HefI PE3yIbTAaTOB MO3HaBaTEIbHOM ACATCIIBHOCTHU, IMOJTYYCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI 10 HMCCIEIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
peam3ann y‘IC6HOI‘ 0 IMpOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 PE3YJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHUS IO3UILIUN B XOJ€ 06CY)KI(CHI/I$I 1 0OMEHa MHECHHSIMHU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBbIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh U OCYILECTBISATh CBOKO IMO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss €€ IeNu W 3aa4d, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUU YYEOHBIX M MCCIENOBATENBbCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHIA O
BELIECTBAX U XUMUUYECKUX PEAKIUX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CaMOAHAJIN3a M CAMOOIICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS NMPOrPAMMBI IO XMUMHUHU Ha YriiyOJIEHHOM ypOBHE Ha
YpPOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT cCrenupuyecKkue s yueOHOTo mpenMera
«XVMHUS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIHOCOOBI JNEHCTBHIl MO OCBOEHMIO, MHTEPIpPETALUU U
HpCO6pa3OBaHI/IIO 3HaHHI>i, BUJbI ACATCIBHOCTH IO IOJTYYCHHUIO HOBOT'O 3HAHHA W IPUMCHCHHIO
3HaHUU B Pa3IMYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAIbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XxuMueld. B nmporpamMme 1Mo XMMHUH HOPCIMETHBIC PE3YIbTAaThl MPEACTABIICHBI I10
rojgaM U3y4CHUA.

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

cOpPMUPOBAHHOCTh MPEACTaBICHUI: O MECTe W 3HAUEHUHU OPraHMYeCKOM XHMHU B
CUCTEME €CTECTBEHHBIX HAayK U €€ poJii B 00eCTIeYeHHH yCTONYMBOIO pPa3BUTHSI YEJIOBEUECTBA B
perieHur mpoOJIeM DKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBON O€30MacHOCTH, B PAa3BUTUH
MEIUINHBI, CO3JaHUM HOBBIX MaTEpHallOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHAIBLHOTO MPHUPOJOTIONL30BaHUs, B (DOPMUPOBAHUHM MHUPOBO33PEHUS U OOIIEH KyIbTypbl
YelloBeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpee;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO U JJIEKTpOHHas o0oJjiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKAEHHOE COCTOSHUS aroMa, THOpuAM3aIMsl aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBsI3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIM O0O0BEM, YIJIEPOJIHBIM CKEJeT,
(GyHKIMOHATBHAS TpYIa, paaukai, CTPYKTypHble ¢opmyibl (pa3BEPHYTHIE, COKpalIEHHbIE,
CKEJIeTHBIE), M30MEpHUsi CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN psAl, TOMOJIOTH, YIIEBOAOPOIbI, KHCIOPOA- U a30TCOJCpIKaIIHe
OpraHUYECKUEe COCIMHEHHs, MOHOMED, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYISIPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanyeckuit 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHHsS U TPEBpAIICHHUS DHEPrUM TPHU XUMHUYECKUX PEeaAKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUA, JIEKAllMe B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpPEaKIuh, TEPMOAUHAMUYECKUX UM KHHETUYECKHX 3aKOHOMEpPHOCTSIX HUX
MPOTEKAHMSI, O B3aMMHOM BIUSHUH aTOMOB W TPYII aTOMOB B MOJIEKyNax (MHIYKTUBHBIA U
Me3oMepHbId dQdexTrl, opueHTanTsl | u Il poma); dakronormdeckue cCBeIEeHUS O CBONCTBAX,
COCTaBe, MOJyYSHUH U 0€30MaCHOM MCIOJIb30BaHUH BaKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U TPAKTUYECKOW JEATETBHOCTH 4YeNOBEKa, OOMMX HAyYHBIX MPUHIMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE NMPOU3BOJCTBA METAHOJIA, epepadOTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepPHBIC TPU3HAKU MMOHITHHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTUS PU ONUCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIAITh YPaBHEHMS] XUMHUYECKMX pEaKIUd U pacKpbplBaTb HX CYIIHOCTb!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEICTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakuii HOHHOTO OOMeHa MyTEM COCTaBIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJl OpPraHMYECKUX BEIIeCTB JUIS WUIIOCTPAllMU MX
XMMHMYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YUYEHHBIX OpPraHU4eCKUX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KIaccy/Tpynie COeIMHEHUH, 1aBaTh UM
Ha3BaHus No cuctemarnueckoit HoMeHknatype (IUPAC) u npuBoauTh TpuBHAIbHBIE Ha3BaHUS
JUIA  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTUJieH, TOJyodI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanpiaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAsi, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPONIPEH, CTUPOJ U IpYyrue);

chOpPMUPOBAHHOCTh YMEHHS OMNPEAETATh BHUJ XUMHYECKOW CBSI3M B OpPraHUYECKUX
COoeIMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. BytiepoBa ayis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUN XapaKTepu3OBaThb COCTaB, CTPOCHHUE, (PUIUYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJOPOJIOB,
CIUPTOB, AlbJIETHJIOB, KETOHOB, KAPOOHOBBIX KUCJOT, MPOCTHIX U CIOXKHBIX I(PHUPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYIO CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIMX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHUSI TMOATBEPXKJAaThb HAa KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYECKUX COCAMHEHHUN OT KpPAaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUS aTOMOB M IPYII aTOMOB B MOJIEKYJIaX;

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJOPOIAHOTO CHIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MPOIYKTOB NepepaboTKH;

c(hOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUN O ECTECTBEHHO-HAyYHBIX METOJaxX
NO3HaHHUA — HAOJIONEHUM, W3MEPEHHH, MOJICIMPOBAHUH, 3KCIIEPUMEHTE (pealbHOM M
MBICIIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS TMPUMEHATh OCHOBHBIE OMNEPALUUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalIM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEMaTHU3alllio, BBISBJICHUE
MPUYMHHO-CIIEICTBEHHBIX CBSI3€U — JJI U3yYEHUsI CBOMCTB BEIIECTB U XUMUUECKUX PEAKIIMIA;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPEJCTaBICHUAMU JPYTHX €CTECTBEHHO-HAyYHBIX NPEIMETOB JUIs 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIHIHOCTHU MATCPpHUAJIBHOIO CAWHCTBA MHpA, UCIIOJIB30BaTh CUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA ﬁBJICHI/IfI, UMCECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: NPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YPaBHEHHUSIM XUMHUYECKUX PEAKIMi C HMCIOJBb30BaHHEM (H3MYECKUX BEIMYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEUIECTBA), XAPAKTEPU3YIOUIMX BEHIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAXOXKICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIIECTBA IO MU3BCCTHBIM MACCOBBIM JOJIAM
XMUMHMUYECKUX JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUH: MPOTHO3UPOBAThH, AHATM3UPOBATh U OIICHUBATH C TO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUSL OBITOBOM M TPOM3BOJCTBEHHOW JEATEILHOCTH
YEJIOBEKa, CBS3aHHOM C TIepepabOTKOM BEIIECTB, HCIONB30BATH TMOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELIEHUN POOJIEM B CUTYaAlIUSX, CBSI3aHHbBIX C XUMHUEH;

c(hOpMUPOBAaHHOCTh YMEHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOMCTB OpPraHu4Y€CKuUX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIE€BOJOPOJIOB  PA3IMYHBIX KJIACCOB W KHCJIOPOJCOMEPKAIIUX OPTaHUYECKUX BEIIECTB,
PEIICHHUE OJBKCICPUMCHTAJIBHBIX 3aJad IO PacCllO3HABAHUIO OPraHUYCCKUX BCHICCTB) C
coOnrofieHreM TMpaBuil  0€30MacHOTO  OOpamieHuss C BelecTBaMHM M JabopaTOpHBIM
obopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCIECJOBAHUS, IMPEICTABISATh B PA3NIUYHON (hopme
PE3YIbTATHI DKCIICPUMCHTA, aHAJIM3UPOBATH # OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTh YMEHUM:

coO01aTh TMpaBUJia DKOJIOTHYECKH IIEIECO00Pa3HOTO TMOBEACHUSI B OBITY M TPYAOBOM
NEeSITeIbHOCTH B IENIAX COXPAHEHHUS CBOEro 30pOBbs, OKpYKArolled HPUpPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHYECKOrO ACWCTBHSI HAa >KMBbIE OPraHU3Mbl OTNpEAeNEHHBIX
OpraHMYEeCcKUX BEIeCTB, HOHUMas cMbica nokazatens [11K;

aHAJIM3UPOBATh  1€1€CO00pa3HOCTh  NMPUMEHEHHs]  OPraHMYeCKUX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILEHUS PUCK-TI0JIb3a;

cOpMUPOBAaHHOCTh YMEHHI: OCYIIECTBIIATH I[CJICHANPABICHHBIN MOUCK XUMHYECKOU
uHpopMalMKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTEepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalnio, nepepadaTeiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUM C MOCTaBICHHON y4yeOHOM
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHUYecKas XUMH
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUIA: O MaTePHALHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX
Y TMO3HABAEMOCTU SIBIIEHUU TPUPOJIBI, O MECT€ M 3HAUYEHWU XUMHHU B CHUCTEME E€CTECTBEHHBIX
HayK U e€ posiu B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHA, B PELICHUU MPOOIEM HKOJIOTHYECKOH,
SHEPreTHYeCKOW W THUIIEeBOW Oe30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHUKOB  DHEpPruM, B  OOECHEUYEeHWH  PAIMOHAIBHOTO
MIPUPOIOTOIE30BaHuS, B (GOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyIbTyphl UETOBEKa, a TAKKE
HKOJIOTUYECKU 0OO0CHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U MPUPOTHON CPEE;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XUMUYECKUH DIIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAsI 000JI0YKa aToMa, S-



, p-, d-atomMHBIE OpOWTaNU, OCHOBHOEC W BO3OYXKIEHHOE COCTOSIHUS aToMa, THOPHIU3AIUS
aTOMHBIX OpOWTaseil, WOH, MOJCKYyJa, BaJCHTHOCThb, OJJIEKTPOOTPHUIATEIHHOCTh, CTENEHb
OKUCJICHUSI, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKIUs, PacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SNEKTPOJUTHYECKAs JUCCOLMALMsA, CTENEeHb JAUCCOUMALMH, BOJOPOAHBIA  MOKAa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBON 3(PPEeKT XUMUIECKOH peaKkuu, CKOPOCTh XUMUIECKOH
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUHM M 3aKOHBI (TEOpHUsS DIEKTPOJUTHUUECKOU
quccouranuu, nepuoauyeckuil 3akoH [[.M. MenneneeBa, 3aKOH COXpaHEHHSI MacChl BEILECTB,
3aKOH COXPAHEHHWs W MNPEBpAICHUsS SHEPTUU MPU XUMUYECKUX PEAKUHUSX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHHUS NMPUYMHHOCTA U CHCTEMHOCTH
XUMHUUYECKUX SIBJICHUW; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUU BEIIECTBA HA AaTOMHOM,
WOHHO-MOJIEKYJIIDHOM M HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTABICHHS O MEXaHU3Max
XUMHYECKUX PEAKIUH, TEPMOJMHAMUYECKHMX M KHHETHYECKHX 3aKOHOMEPHOCTSAX MX
NMpPOTEKaHUs, O XHMHUYECKOM pPABHOBECHHM, pacTBOpax MW  JUCIEPCHBIX  CHCTEMAX;
(haKTOJIOTHYECKHE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJYyYEeHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHYECKON JEATEIHHOCTH YEJIOBEKa,
00IKX HAYIHBIX TPUHITAIIAX XUMHYECKOTO MPOU3BO/ICTBA;

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MMPU3HAKU MMOHSATHN, YCTAaHABINBATh
WX B3aMMOCBS3b, WCIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS MPU ONMHCAHWHU HEOPraHUYECKHX
BEILIECTB U UX IIPEBPAILCHNN;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS
dbopMya BeEHIECTB W YpPaBHCHUH XUMHYECKUX PpEaKIMi, CHUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaNbHBIC HA3BaHUS OT/ICITHHBIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHUS OTPEIEIATh BAJICHTHOCTh U CTEIIEHb OKHCIICHUS] XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJ XHMHYECKOW CBs3M (KOBaJEHTHas, MOHHAS, METaJUINYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMYECKON pelETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKU, OOMEHHBIM M JTIOHOPHO-aKIIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBSI3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIaCCH(PUIIUPOBATH: HEOPraHWYECKHE BEIIECTBA 1O UX
COCTaBy, XMMHYECKHE PEaKIUHU IO Pa3JUYHBIM NMPU3HAKAM (YHUCITy M COCTaBY pearupyromiux
BEIIECTB, TEIUIOBOMY J(PQEeKTy peaklud, H3MEHEHUIO CTEMEHEH OKHUCICHUS DIIEMEHTOB,
00paTUMOCTH, YYacTHUIO KaTaau3aTropa U JPYTHe); CaMOCTOSTENbHO BHIOMPATh OCHOBAHUS H
KpUTEPUHU JUI KIIacCCU(PUKALIUU U3yUaEMBIX BEIIECTB U XUMHUUYECKUX PEAKIU;

chOpMHUPOBAHHOCTh YMEHHSI PpacKpbhIBaTh CMBICI Mepuoaudeckoro 3akona JI. W.
MenpaeneeBa W JEMOHCTPHUPOBATH €r0  CHCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYID U
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHHUIA: XapaKTepU30BaTh AIEKTPOHHOE CTPOEHUE aTOMOB M HMOHOB
XUMHUUYECKUX JJIEMEHTOB IepBoro—4yerséproro nepuonos Ilepuonnueckoir cucremsr JI.W.
MeHnpneneeBa, UCIIOB3Yys MOHATUS «IHEPIE€TUUYECKUE YPOBHU», «QHEPreTUUYECKUE MOAYPOBHUY,
«s-, p-, d-aromMHBIE OpOUTANM», «OCHOBHOE€ M BO30YXKJEHHOE SHEPreTUYECKHE COCTOSHHS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEIMHEHUH 10 nepuoaaM u rpynnam llepuoauueckoit cucremsl . . MeHnneneeBa, BAJICHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS UX IEKTPOHHBIX 000JIOUEK;



c(OPMHUPOBAHHOCTh yYMEHHH: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXKAATH CYLIECTBOBAHUE I'€HETUYECKOM CBS3U
MEK/ly HEOPraHMYECKUMU BEIIECTBAMU C IIOMOIIBI0 YPABHEHHUI COOTBETCTBYIOIUX XUMUYECKUX
peaKuuii;

c(OPMHUPOBAHHOCTh YMEHUSI PACKPBIBATH CYIIHOCTh: OKHCIIUTEIIFHO-BOCCTAHOBHTEIBHBIX
peakuuil MoCpeICTBOM COCTaBJIEHUS IEKTPOHHOIO OanaHca 3THUX PEaKIMi; peakiuil HOHHOTO
oOMeHa TyTéM COCTaBIIEHUS WX TIIOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHWH; peakuuit
TUIPOJIN3A; PEaKIUil KoMIiekcooOpa3oBaHUs (Ha NpUMEpPE THJIPOKCOKOMILIEKCOB LMHKA U
AIFOMUHUS);

C(OPMHUPOBAHHOCTE yMEHHUS OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAHUS XUMHUYECKUX
peakuMii ¢ y4E€TOM MX DHEPreTHYECKUX XAPAKTEPUCTHK, XapaKTEpP H3MEHEHUS CKOPOCTH
XMUMHMUYECKON peakluu B 3aBUCUMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TAKKE XapakTep CMEIIEHUs
XUMHUYECKOTO PAaBHOBECHUS IOJ] BIUSHUEM BHEITHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh XUMUYECKUE PEAKIIMHU, JIeXKaIlle B OCHOBE
MIPOMBIIIJIEHHOTO TIOJYyYEHUs] CEpHOM KHUCJIOThI, aMMHakKa, OOlIMe HaydyHble MPUHIIMIIBI
XMUMHUYECKUX TPOU3BOJACTB; 1EJIECO00PAa3HOCTh TNPUMEHEHUS HEOPraHM4YeCKHX BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLIEHUS PUCK-TI0JIb3a;

c(hopMUPOBAHHOCTH BJIAJACHHS CUCTEMOM 3HAHUI O METO/IaX HAyYHOTO IMO3HAHUS SBJICHHMA
NpUpOAbl — HAOMIOJEHHE, HW3MEpEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peajbHbli U
MBICJIEHHBIH), UCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsI MPUMEHSTh 3TH 3HAHUS NpU
AKCIEPUMEHTAJIbHOM UCCIIEJJOBAHUM BEIIECTB W JJIs1 OOBACHEHUS XUMUYECKHX SBJICHMIA,
MMEIOIINX MECTO B IPUPOJIE, MPAKTUYECKOM IEATEIBHOCTH YEJIOBEKA U B IOBCEHEBHOM KU3HH;

c(OpMHUPOBAHHOCTh YMEHHUS BBISBJISATh B3aUMOCBSA3b XUMHUECKUX 3HAHUM C MOHITUSIMHU U
MPEJICTAaBICHUSIMU  JIPYTUX €CTECTBEHHO-HAY4YHBIX TMPEAMETOB g 0ojiee OCO3HAHHOIO
ITOHUMAaHHMS MaTEPUAIIBHOTO €ANMHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHUS ITPOBOIUTH PACUETHI: C UCIIOIb30BAHUEM MOHATHI «MaccoBast
JI0JIsl BEIIECTBA B PAacCTBOPE» U «MOJIIpHAsl KOHIIGHTPAIIMs»; Macchl BEIlecTBa WM 00bEéMa rasza
10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe UM 00bEMY OJIHOTO U3 YYACTBYIOLIUX B peakluu
BEIIECTB; TEIJIOBOro 3(pdekTa peakuu; 3HaueHus: BOJIOPOJHOIO MOKa3aTels paCTBOPOB KUCIOT
U 1Iesiodyeld ¢ M3BECTHOM CTENEHbI0 NUCCOIMAlMU; Macchl (00bEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa PEaKlMM, €CJIM OJHO U3 UCXOJHBIX BELIECTB JaHO B BUJE PACTBOpA C ONPEIEIEHHOM
MaccoBOM J/0Jeil pacTBOPEHHOTO BEIIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); IO0JIU
BBIXOJIa MPOJIyKTa peaKuu; 00bEMHBIX OTHOILICHUH ra30B;

chOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENBHO IUIAHUPOBATh U MPOBOJUTH XUMUYECKUI
AKCIEPUMEHT (TMPOBEACHUE PeaKlUii HOHHOTO 0OMeHa, MOATBEPKICHUE KaYeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIIEHNUE CPEellbl pACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YE€HHE BIUSHUSA pPa3jINYHbIX (AKTOPOB Ha CKOPOCTh XMMHUYECKOW pEaKINH, pelleHue
SKCIEPUMEHTAJIBHBIX 3a/1a4 1o TemMam «Mertamib» u «Hemeramisl») ¢ coOmroeHneM IpaBHil
6e3omacHoOro oOpaleHHs C BelecTBaMU U Ja0OpaTOpPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATH
LeJIb  UCCIENOBaHMs, MPEACTaBIATh B pa3IMYHONM (opMe pe3yabTaTbl SKCHEPUMEHTA,
aHAJIM3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTD;

c(OPMHUPOBAHHOCTh YMEHHI: cOOII01aTh MpaBUiIa MOJIb30BAHUS XUMUYECKON MOCYI0H U
na0opaTOpHBIM 000pYOBaHUEM, OOpallleHHs] C BELIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU
[0 BBINOJHEHUIO JTA0OPATOPHBIX XMMHUYECKUX OIBITOB, HKOJIOTHYECKH IeJIecO00pa3HOro
NoBeJIeHUsT B OBITY W TPYIOBOM MAEATENBHOCTH B IIENSAX COXPAaHEHHs CBOETO 3/I0pPOBbs,
OKpYXKalollled IPUPOAHOM CpeAbl U JOCTHKEHHS €€ YCTOMYMBOIO pa3BUTHsA, OCO3HABaTh



OIIACHOCTh TOKCHYECKOIO JCHCTBHS HA >KUBBIC OPraHU3Mbl OIPEAECIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMblIci nokaszaresns [IJIK;

c(OPMHUPOBAHHOCTh YMEHHIA: OCYIICCTBIISATH IICJICHANIPABICHHBIN MOWCK XUMHYECKOU
uH(pOpMalUK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4dHasl JUTEpaTypa, CpelcTBa
MaccoBoid uH(popmainuu, WMHTEpHET W Jpyrue), KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO
nH(popMaNHIo, IepepadaTeiBaTh €€ M HCIIOJIH30BaTh B COOTBETCTBUU C TOCTABICHHOW ydeOHOU
3a/1a4uen.
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTtuyecku (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI e padoTbl
pecypcsl
Paszgea 1. Teopernueckne 0CHOBbI XUMHUH
Crtpoenue atoma. [lepuoandeckuit 3aKoH bubnuoreka [JOK
1.1 u [lepuoanueckas cucteMa XUMHUYECKUX 9 https://m.edsoo.ru/2ddS7f
anemenToB J. 1. Menaeneera 24
bu6moreka [IOK
C .M 0
1.2 TPOCHHE BEIECTRa. WIHOT00bpasHe 11 1 https://m.edsoo.ru/2dd57f
BEIIIECTB
24
bu6mmoreka [IOK
1.3 XHUMHUYECKUE PEAKLIUN 19 1 3 https://m.edsoo.ru/2dd57f
24
Hroro no pazgeny 39
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Hemeranis 31 1 3 https://m.edsoo.ru/2dd57f
24
bubnuoreka [JOK
2.2 Mertansl 23 1 2 https://m.edsoo.ru/2dd57f
24
Hroro no paszneny 54

Pa3znea 3.

XuMHuA ¥ ;KU3Hb




Mertoapl 1103HaHUSI B XUMHUHU. XUMUA U

bubnuoreka [IOK

3.1 9 https://m.edsoo.ru/2dd57f
JKHU3Hb
24
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102
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