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IHHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma o XMMHMM Ha YpOBHE CpeIHEro oouiero oopazoBaHMs pazpaboTaHa Ha
ocHoBe @enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
®enepanun», TpeOOBaHUN K pe3yibTaTaM OCBOEHHs (efepalbHOW 00pa3oBaTeabHON MPOrpaMMbl
cpeanero obmiero oopazosanusa(POIl COO), npencraBieHHbIX B PenepaabHOM rocy1apcTBEHHOM
obpazoBatenpHOM cranaapre COO, c¢ yuérom Konuenumu mnpenosnaBaHus y4eOHOro mpeamera
«Xumusa» B oOpa3oBaTesIbHbIX opranuzauuax Poccuiickoil ®enepanuy, peanu3yrluX OCHOBHbIE
oOpa3zoBaTeNnbHbIE MPOTPAMMBI, U OCHOBHBIX NOJOXKEHUN «CTparernu pa3BUTHS BOCIHMTAHUS B
Poccutiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsbkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMMsI Ha YpOBHE YIITyOJIEHHOTO U3yUCHMsI 3aHUMAET Ba)KHOE MECTO B CUCTEME €CTECTBEHHO-
Hay4yHOTrO OoOpasoBanus yuyamuxcsi 10—11 xnaccos. M3ydeHnue npenmera, peaquzyeMoe B YCIOBHIX
muddepeHIMpoBaHHOTO0, MPO(UILHOTO 00YyYeHHUsI, TPU3BAHO 00ECIeUnTh 00IIe00pa30BaTEIbHYIO
U OOLIEKYJIbTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJBI, HEOOXOAMMYIO JIsi ajanTalud UX K
OBICTPO MEHSIOIIMMCS YCJIOBHSM JXH3HM B COLIMYME, a TaKXKe JUIsl MPOAOJDKEHHs OOyueHUs B
OpraHu3alysIX NpOPEecCHOHATBHOTO O0pa30BaHMsA, B KOTOPHIX XHUMHS SBIISCTCS OJHOM W3
IPUOPUTETHBIX JAUCIUILIUH.

B mporpamme mo XMMHM Ha3HAu€HUE TIpeAMETa «XHUMHS» MOJIy4daeT IOAPOOHYIO
MHTEPNpPETAlMi0 B COOTBETCTBUM C OCHOBomojiararomumu mnosoxenusmu dProcC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJIeH, COJepKaHUs, Pe3yIbTaToB OOydeHUs U TPeOOBaHWI K ypPOBHIO
MOJITOTOBKM  BBITYCKHUKOB. CBHJETEIBCTBOM TOMY SBIISIOTCA CJIEAYIOIIME BBINOJIHAEMbIE
IPOTPaMMOii 110 XUMHH (HYHKIIHH:

MH(POPMALIMOHHO-METOINYECKasl, pealln3alus KOTOpOoi o0ecreunBaeT nojiyueHue MpeICTaBIeHHs O
LENsAX, COJNEp)KaHWH, OOIIeH cTpaTeruu OOydYeHUs, BOCHHTAHUS M Pa3BUTHS OOYYaOLIHXCS
CpeACTBaMU IpeIMeTa, U3y4aeMOro B paMKaxX KOHKPETHOTO PO

OpraHM3allMOHHO-TIJIAHUPYIOIIAsl,  KOTOopas  IpeAycMaTpuBaeT  ONpeAesieHue:  IPUHIIUIIOB
CTPYKTYPUPOBAHUS M IOCIIEAOBAaTEIbHOCTH M3y4eHMs y4eOHOro marepuala, KOJMYECTBEHHBIX U
KAueCTBEHHBIX €ro XapaKTEpUCTUK; MOAXO0J0B K (OPMHUPOBAHUIO COJIEP/KATEIBHON OCHOBBI
KOHTPOJII M OLEHKM OOpa30BaTeNbHBIX JOCTIKEHHH O0Oydyarommxcsi B paMKax HMTOTOBOM
aTTectaluu B GopMe €IMHOT0 TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUH.

IIporpamma st yriry0JIEHHOTO H3y4eHHUSI XUMHUH:

YCTaHABIIMBAE€T MHBAapUAHTHOE IMPEJAMETHOE COJEp)KaHMEe, 00sf3aTelbHOE JJI U3YYEHHUs B paMKax
OTAENbHBIX Mpoduiel, IpeaycMaTpuBaeT pacnpeieseHue U CTPYKTYPUPOBAaHUE €ro Mo Kiaccam,
OCHOBHBIM CO/IepKaTeIbHBIM JTMHUSAM/pa3ienam Kypca;

Ia€T IpUMEpHOE pachpe/esieHne yueOHOro BpEMEHH, PEKOMEHIyeMOro Ul U3yUeHHs OT/IENbHbIX
TEeM;

npeJularaeT NpUMEpPHYIO MOCIE0BATEIbHOCTh U3yYeHHUs y4yeOHOro MaTepuaja ¢ yu€TOM JIOTUKU
MIOCTPOEHHUSI Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBS3EH;

a€T METOJMUYECKYI0 MHTEPIIPETALUIO LesIel U 3a]jau U3ydeHUs IpeaMeTa Ha yrilyOJIEHHOM YpOBHE
C Y4ETOM COBPEMEHHBIX ITPUOPUTETOB B CUCTEME CPEAHETO 00IIero 00pa3oBaHus, COAEPKaTEIbHON
XapaKTePUCTHKH IJIAHUPYEMBIX Pe3yJbTaTOB OCBOECHUS OCHOBHOH 00pa3oBaTeNbHOI MporpamMmbl
cpenHero oduiero o0pa3zoBaHus (JIMYHOCTHBIX, METANPEMETHBIX, PEAMETHBIX ), & TAKXKE C YUETOM
OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATENbHBIX JIEMCTBUI 0OYYaIOIIErocs MO OCBOCHHUIO COAEPIKaHUS
npenMera.

Ilo BceM Ha3BaHHBIM MO3ULUAM B IIPOrpaMMe 10 XUMHUH IIPETYCMOTPEHA IPEEMCTBEHHOCTD C
oOyuyeHHeM XMMHUU Ha yYpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs. 3a MpeAesiaMU yCTaHOBJIEHHOM
IporpaMMoil 1Mo XUMHMM 00S3aTeNbHOW (MHBAPHAHTHOW) COCTABJIAIOIIEH COAEp)KaHUS Yy4eOHOro
npenMera «XHUMHUsD» OCTAaETCS BO3MOXKHOCTh BhIOOpA €ro BapHaTUBHOM COCTaBIISIONICH, KOTOpas
JIOJDKHA ONPEENATHCS B COOTBETCTBUU C HAMPABJICHUEM KOHKPETHOTO MPOohuIIst 00ydeHHs.

B cootBetcTBHM ¢ KoHUEnTyaabHbIMU nod0keHUIMEH PI'OC COO o0 Ha3HaueHUU MPEIMETOB
6a30Boro u yrayOn€HHOro ypoBHeH B cucreMe AudQepeHIrpoBaHHOTO OOyYeHHs Ha YPOBHE



cpeaHero oOmero oOpa3oBaHHsS XUMHUS Ha YPOBHE YINIYONEHHOTO H3YYEHHUS HaIlpaBleH Ha
peain3ainio MPeeMCTBEHHOCTH C MOCJIEAYIONIMM 3TalloM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHUsl B
pamMKax HM3y4eHUs CHELHUAIbHBIX €CTECTBEHHO-HAyUHBIX M XMUMHYECKMX AMCLMILIMH B BYy3aX U
OopraHm3alusx cpefaHero mnpodeccuoHaabHOro oOpa3zoBaHus. B 3TOl cBsI3u M3ydeHHE NHpeaMeTa
«XUMHS» OPUEHTUPOBAHO IMPEUMYIIECTBEHHO Ha pAaCIIMpPEHUE U YriayOJeHHE TEOPETHUYECKOH U
MPAKTUYECKON MMOATOTOBKH O0Yy4YalOUINXCs, BHIOPABIIUX OINpeneNEéHHbINA MPouiib 00ydeHUs], B TOM
qHCcie ¢ MEPCHEKTHUBOW MOCIEIYIOUIETr0 MOJyUYeHUs] XUMHUECKOro 0Opa3oBaHUsI B OpPraHU3AIMIX
npodeccuoHaibHOro oOpaszoBanusi. Hapsimy ¢ atuMm, B cBete Tpeboanuit ®I'OC COO «
IUTAHUPYEMBIM pe3yJibTaTaM OCBOEHHS (QenepaabHOi 00pa30BaTeNbHON MPOTPaMMBbl CPEIHETO
o0miero o0pa3oBaHMsl M3yuyeHUE IpeaMeTa «XHUMHs OPUEHTHUPOBAHO TAaKXKe Ha pElIeHHE 3a1a4y
BOCIIUTAHUSI W  COLMAIBHOTO  pa3BUTHS  oOydarommxcsi, Ha (OPMHpPOBaHHWE Yy HHX
OOIICUHTEIUIEKTYAIbHBIX YMEHMM, YMEHUN paluoHaIu3aluu Y4eOHOro Tpylda U OOOOUIEHHBIX
CTIOCOOOB JESITEIBHOCTH, UMEIOIIUX MEKIUCIUIUTMHAPHBIA, HAIIPEIMETHBIA XapaKTep.

CocraBngomuMu  npeaMera «XuUMUsS» Ha YypOBHE YIIIYOJIEHHOTO HU3YUEHHUS SIBISIFOTCS
yryonénnele Kypcsl — «Opranudeckass xumus» u «OOmas u Heopranmdyeckas xumus». llpu
OTIpeIeNICHUN MOJAXO0J0B K OTOOPY MU CTPYKTYPHOUM OpraHM3ally COJCPKAaHUS ITHUX KYpPCOB B
IporpaMMe Mo XUMHM 3a OCHOBY HpuHATHI noiyiokeHus ®I'OC COO o paznuuusx 0a30BOro u
yri1yOIE€HHOTO YPOBHEW M3YUYEeHHUsI IPEAMETA.

OcHoBy cozepkanus KypcoB «Opranuueckas XuMus» 1 «OO0111as 1 HEOPraHUYecKask XUMHUSI
COCTaBJISIET COBOKYITHOCTH MPEIMETHBIX 3HAHWM M yYMEHM, OTHOCSIIUXCS K 0a30BOMY YpPOBHIO
U3Y4YEHHUs IpeaMeTa. DTa CUCTeMa 3HaHWM MOJIy4aeT OlpenelaEHHOE TEOPETUUYECKOE OMNOIHEHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OONBIINI 00bEM (DaKTOIOrMUECKOTO MaTepHaa.
Tak, Ha yrinyOn€HHOM YpOBHE HW3YYEHHs INpeaMeTa oOecrneyeHa BO3MOXKHOCTh 3HAYUTEIIBHOTO
yBeJIWYEHHUS] 00bE€Ma 3HAHUN O XUMHUYECKHX DJIEMEHTaX U CBOMCTBAX MX COCIUHEHUIN Ha OCHOBE
paciidpeHusi U yriyOlleHHs MpEeACTaBIEHUNH O CTPOCHUM BEIIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSIX TMPOTEKaHHWS pPEeaKIUii, paccMaTpUBAEMbIX C TOYKHU 3PEHUS XUMHUYECKOM
KMHETUKM U TepMoaAMHaMuKH. W3ydyeHue nepuoauueckoro 3akoHa u llepuogumueckoil cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKHX IMPEJICTABICHHUIX O
CTPOEHHM aTroMa. XHUMHUYEcKasl CBSI3b OOBSACHSAETCS C TOUKM 3PEHMS] SHEPreTUYEeCKHX M3MEHEHUN
npu e€ oOpa3oBaHUM W pa3pyIIEHUH, a TAKXKE C TOUYKH 3pEHHs] MEXaHU3MOB €€ 00pa3oBaHUS.
N3ydyeHue TUNOB peakuuii AOMOJIHAETCS (POPMUPOBAHUEM IIPEICTABICHUN 00 3JIEKTPOXUMHUYECKHX
rporeccax M 3JeKTPOJIN3€ PaclljlaBOB U PacTBOPOB BellecTB. B Kypce opraHmdeckoil XUMUU IpU
PacCMOTPEHMH PEAKLMOHHOM CHOCOOHOCTH COENMHEHMH yJenseTcs 0ocoboe BHMMaHUE BOIPOCAM
00 3JIeKTPOHHBIX 3P (HEeKTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MAaX PEaKIIMi.

Ocoboe 3HaueHHe UMEeT TO, YTO Ha COJEp)KaHHEe KypCOB XMMHUHU YIIyOJIEHHOTO YpPOBHS
W3y4YeHUs JJI KJIACCOB OMNpeAe€HHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYPY M XapakTep
JIONIOJTHEHUH K oO0IIel cucteMe MpeIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHHE CMEXKHBIE NMPEIMETHI.
Tak, HanpuMep, B COAEpk aHUM MPEIMeTa IJs KJIACCOB XMMUKO-(pU3n4ecKoro npoduis Oonblioe
3Ha4yeHue OyAyT HMMETh 3JIEMEHTHl y4eOHOro marepuana no obmeil xumuu. I[lpu u3ydeHun
IpeaMeTa B JaHHOM CiIydae akKIeHT OyAeT cjieslaH Ha OOIIHOCTb METOJIOB MO3HAHUS, OOIIHOCTh
3aKOHOB U TE€OpHUIl B XUMHUH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHasl Teopusl (MOJIEKYJIIpHast TEOpHs B
¢u3MKe), 3aKOHBI COXpPAHEHUS MacCchl M DSHEPIrUH, 3aKOHbl TEPMOJMHAMHKH, DSJIEKTPOJIHN3a,
IIPEJICTABIECHUSI O CTPOCHUH BELIECTB U JPYTO€.

B To xe BpeMs B cojaepKaHMM IpenMeTa JJs KIacCOB XMMHMKO-OMOJIOTHYECKOTo Mpoduiis
OonplIMi yAeTbHBIA Bec OyAeT MMETh OpraHudeckas XuMmus. B 3ToMm ciydae mpenocraBisercs
BO3MOXXHOCTh JJIsi ©60siee 00CTOSITEIbHOTO PACCMOTPEHHUS] XMMUYECKOW OpraHU3aluy KJIETKH Kak
OMOJIOTUYECKOIl CUCTEMBI, B COCTaB KOTOPOH BXOIAT, K NpUMEpPY, TaKue CTPYKTYpHBbIE
KOMITOHEHTBHI, KaK JIMMUIbI, OEJIKH, YIJIeBO/Ibl, HyKIEUHOBbIE KUCIOTHI U Apyrue. [Ipu sTom 3HaHuA
O COCTaBE€ M CBOMCTBaxX MNPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIYXKaT
OCHOBO JIJIsl U3y4YEHUS CYIIHOCTH MPOIECCOB (DOTOCUHTE3A, AbIXaHUS, TUIIEBAPEHUSI.
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B mutane ¢popmupoBaHus OCHOB HAyYHOTO MUPOBO33PEHUS, OCBOCHUS OOIIEHAYYHBIX METO/IOB
[TIO3HAHMS U ONBITA MPAKTUYECKOTO MPUMEHEHHsI HAyYHBIX 3HAHWWA M3yYECHHE NpeaMeTa « XHUMHUI»
Ha yrIIyONnEéHHOM YpOBHE OCHOBAHO
HAa MEXIPEIMETHBIX CBS3AX C Y4YEOHBIMM NpeaMETaMH, BXOISIIMMH B COCTaB IPEIMETHBIX
obnacteil «EcTecTBeHHO-HAYYHBIE MpeaMeTh», «MaTteMaTnka u nHpopMaTuka» u «Pycckuii s3bIK
U JIUTEpATYpay.

[Ipu u3ydyenuu yuyeOHOTO mpeaMera «XUMHUS» HA YIIyONEHHOM YpOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M cpefaHero oOmero oOpa3oBaHusi (Ha 0a30BOM ypOBHE), 3ajadei
MEPBOCTEIICHHON 3HAYMMOCTU sIBIsieTCs (DOPMUpOBAaHME OCHOB HAyKM XHMHUU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM AESITEIIbHOCTH YEJIOBEKa U OJJHOTO U3 KOMIIOHEHTOB
MUpPOBOM KyJIbTypbl. Pemienue 53Toil 3ajgaun Ha YIUIyOJEHHOM YpOBHE H3YY€HHUs IIpeIMeTa
MpEeANoJaraeT peaan3alnio TaKuX LeNeu, Kak:
dbopMHUpOBaHKME TPEACTABICHUI: O MaTepHATBHOM €IMHCTBE MHpa, 3aKOHOMEPHOCTAX U
[TI03HABAEMOCTH SIBJICHUI MPUPOJIBI, O MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ BeAyllen
poH B 00ECIIEYEHNH YCTOMUMBOTO PA3BUTHUS YEIIOBEUECTBA: B PEIICHUH MPOOIEM IKOIOTHIECKOM,
SHEPreTHYECKON U MUIIEBON 0€30MacHOCTH, B PA3BUTUU MEAMIIMHBI, CO3/IaHUU HOBBIX MaTepUANIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B OO0ECIEUYEHUH PpAMOHAIGHOTO MPUPOIOINOIb30BAHUSA, B
(bopMUPOBaHMM MHPOBO33PEHHUSI M OOMIeH KyJdbTyphl UEJIOBEKa, a TaKXkKe OSKOJIOTUYECKU
000CHOBAHHOTO OTHOIIECHUS K CBOEMY 370POBBIO U IIPUPOIHOM Cpee;

OCBOCHHME CHUCTEMbl 3HAHMM, JEXKallUX B OCHOBE XUMHUYECKOM COCTaBIISIOUICH €CTECTBEHHO-
HAYYHOH KapTWHBI MHpa: (yHJAMEHTAIBHBIX MMOHATHH, 3aKOHOB M TEOPUH XMMHHU, COBPEMEHHBIX
MPEACTABICHUI O CTPOEHHUM BEUIECTBA HAa PA3HBIX YPOBHSIX — ATOMHOM, MOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJIIPHOM, O TEPMOJMHAMHUYECKMX M KHHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKaHUs
XUMHUYECKHUX PEAKIHi, 0 XUMUYECKOM PaBHOBECHH, PACTBOPaX U AUCIEPCHBIX CUCTEMaX, 00 00X
Hay4YHBIX IPUHLUIAX XUMUYECKOIO IPOU3BO/ICTBA;

dbopMupoBaHue Yy OOYy4YalOlUXCSI OCO3HAHHOTO TOHUMaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUAYECKUX 3HAHWUK 11 OOBSICHEHUs KIIIOUEBBIX HJEH W MPOOJIEM COBPEMEHHOW XWUMHH, IS
OOBSICHEHUS U TPOTHO3MPOBAHUS  SBJIEHHH, MMEIOUIMX €CTECTBEHHO-HAyYHYI0 MPUPOAY;
IPaMOTHOIO pEeIleHUsl MpoOJieM, CBA3aHHBIX C XUMHEH, MPOTHO3MPOBAHUS, aHAJINW3a U OLIEHKH C
MO3UIMKA  JKOJIOTUYECKOM  0e30macHOCTH  MOCHENCTBHM  OBITOBOW M NMPOU3BOACTBEHHOMH
NeSITEIbHOCTH YEJIOBEKa, CBA3AaHHOM C XHWMHWYECKUM MPOU3BOJCTBOM, HCIOJIB30BaHUEM U
nepepaboTKOM BEIIECTB;

yriyOJeHue TMpesCTaBIeHU 0 HAaydyHBIX METOAax IMO3HAHUS, HEOOXOIUMBIX A MPUOOpEeTEHHS
YMEHHUM OPUEHTHPOBATHCSI B MUPE BEIIECTB U OOBSICHEHUSI XUMHUUECKUX SBJICHHUH, UMEIOIIUX MECTO
B IIPUPOJIE, B IPAKTUUECKOH IEATEIBHOCTH U MIOBCEAHEBHOM XKU3HU.

B nane peanuzanuy nepBoouYepeHbIX BOCIIMTATEIbHBIX U Pa3BUBAIOIUX (DYHKIUN I1E€IIOCTHON
CHCTEMBI Cpe/lHero oOuiero oOpa3oBaHMs NPU W3YUYEHHHM NpeaMera «XHUMHUs» Ha YriyOJIEHHOM
YPOBHE 0COOYIO aKTyaJIbHOCTh MMPUOOPETAIOT TAKUE IIEJIM U 33/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTH B II03HABAEMOCTH SIBJICHUH MPHUPOJABI, YBAXKEHHsS K IpoLeccy
TBOPUYECTBA B 00JIACTH TEOPETHYECKUX M MPUKIIAAHBIX HCCIECJOBAHUM B XUMHUHU, (POPMHUpPOBAHHE
MHPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIlMM K OOYYEHHIO U TIO3HAHHWIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCITUTaHHIO HAa OCHOBE YCBOGHHUS O0IIEYENIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TO3HABATEJIbHBIX WHTEPECOB, MHTEJUIEKTYalIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH
oOyyaromuxcs, (GOpMHPOBaHHE y HHUX CO3HATEILHOTO OTHOLIEHHS K CaMOOOpa3oBaHUIO U
HENpPEephIBHOMY 00pa30BaHUIO KaK YCJIOBUIO YCHEIHON mnpodeccruoHalbHONM U 0OLIeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO M TMOTPEOHOCTH B 3/10pOBOM
oOpase KU3HH;

(dbopMHpOBaHHE YMEHHMI M HABBIKOB Pa3yMHOTO MPUPOJOINOIb30BaHUSA, PA3BUTHE SKOJIOTUUYECKOM
KYJIbTYpbI, IPUOOPETEHHE OTbITA OOIIECTBEHHO-TIOIE3HON IKOJIOTMUECKO J1eATENbHOCTH.



OO1u1ee 4nCiIO 4acoB, NPEAYCMOTPEHHBIX I U3yYCHHS] XUMUHU Ha yriIyOJIeHHOM YPOBHE CPEIHEro
obmero obpaszoBanms, coctasisier 204 yacoB: B 10 kmacce- 102 vaca ( 3 waca B Hememo), B 11
kiacce — 102 yaca (3 yaca B Heenio).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
OPI'AHNYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMMH.

[Ipenmer u 3HaYeHHE OPraHUYECKONW XMMMHU, IPEJCTABICHUE O MHOI000Pa3uH OpraHMYeCcKuX
COCIMHECHUM.

DJEeKTPOHHOE CTPOCHHUE aTOMa YIJIepo/ia: OCHOBHOE U BO30YKAEHHOE COCTOsIHUSL. BaneHTHbIe
BO3MOKHOCTM aToMa yrjiepoaa. XHMHYECKas CBA3b B OpPraHUYECKUX COCAMHEHUAX. THIIbI
ruOpuaM3alMy aTOMHBIX opOuTanei yriepojna. MexaHu3Mmbl 0Opa30BaHUS KOBAJEHTHOH CBSI3U
(0OMEHHBIN U JOHOPHO-AKIIETITOPHBIN). THIBI TIEpeKphIBAaHUS aTOMHBIX OpOUTaNEHl, G- U T-CBS3H.
OnuHapHasi, 1BOHas U TpoiHas cBsA3b. CrocoObl pa3pbiBa CBs3el B MOJEKyJaX OpraHMYECKUX
BeniecTB. [loHsTHE O CBOOOTHOM pajHKalie, HyKJICO(HIIe 1 AIeKTpoduIe.

Teopus crTpoeHus opraHuueckux coenuHeHud A.M. byrinepoBa u  COBpEMEHHBIE
MIPEJICTABICHUSI O CTPYKType MOJIEKYJ. 3HAUE€HUE TEOPUM CTPOEHUS OPraHMYECKUX COEAMHEHMM.
Mornekymsipaple U CTpyKTypHbIe (opmynbl. CTpykTypHBIE (DOPMYINIBI  pa3IMYHBIX BUIOB:
pa3BEépHyTas, COKpall€HHas, cKenerHas. [3omepus. Buxabl wn3oMepum:  CTpyKTypHas,
IIPOCTPAHCTBEHHAsA. JJEKTPOHHBIE A(P(EKTbl B  MOJEKYJaX OpPraHUYeCKUX COEIMHEHUHN
(MHIYKTUBHBIM U ME30MEPHBIN 3P PEKTHI).

[IpencraBnenne o Kiaccu(UKAUU OpraHUYECKUX BemecTB. lIoHsATHE O (QYHKIMOHATBEHOU
rpynne. I'omonorus. I'omonorumdeckue psabl. CucreMarudeckas HOMEHKJIATypa OpPraHMYECKHX
coequHenuil (IUPAC) u tpuBnaibHble Ha3BaHUS OTJENbHBIX PEACTaBUTENEH.

OcobenHnoctu " KJaccuuKanus OpPraHUYECKUX peaxkuui. OxucnurensbHO-
BOCCTAHOBUTEJIbHBIE PEAKI[UU B OPTaHUYECKON XUMMH.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHHUsl BEINECTB W UX IPEBPALICHUN: 03HAKOMJICHHE C
oOpa3aMu OpPraHWYECKUX BEIIECTB M MaTepuajlaMM Ha WX OCHOBE, OMNBITHI MO MPEBPALICHUIO
OpPraHUYECKUX BEILECTB NPH HarpeBaHUM (IU1aBJIeHHE, OOYTIMBaHUE U TOPEHHE), KOHCTPYUPOBAHUE
MOJEJIEd MOJIEKYJI OPTaHUYECKUX BEIIECTB.

Yriaesoaopoasl.

Ankanbl. ['omonmoruueckuii psig ankaHoB, oOmias ¢opMmyrna, HOMEHKIATypa U HM30MEpHs.
DJNEeKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB, SP3-TMOpPUAM3ALUS aTOMHBIX
opOuTaneil yrieposaa, 6-cBsizb. OU3HUECKUE CBOMCTBA ATKAHOB.

XHMMHWUYECKHE CBOMCTBA QJIKAHOB: PEAaKIUU 3aMEIICHMs, W30MEpU3alUH, ACTUIPUPOBAHMS,
LIUKJIA3A1UU, TUPOJIN3a, KPEKHUHra, ropenus. [IpeacraBnenne o MeXaHu3Me peaklvii pauKajibHOTO
3aMEILECHHUS.

Haxoxnaenue B mpupoae. CriocoObl MoJIyueHus: ¥ IPUMEHEHUE aJIKaHOB.

[uknoankansl. OOmast (opmyna, HOMeHKIaTypa U u3zomepus. OCOOEHHOCTU CTPOEHUs U
XUMHUYECKUX CBOMCTB MaybIX (UMKIJIONPOMaH, LHUKIOOyTaH) U OOBIYHBIX (LIMKIJIONEHTAaH,
IIUKJIOT€KCaH) UKI0aIKaHOB. CrlocoObl MOMyYeHUs U IPUMEHEHNE HUKII0AIKaHOB.

Ankensl. ['oMonmoruueckuii psija ankeHoB, o0mast Gopmysa, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI aJIKEHOB, SP-THOpHUIN3aIisl aTOMHBIX OpOUTaNeit yriepoaa,
o- u m-cBsa3u. CTPyKTypHas W reomMeTpuueckas (IHMc-TpaHc-) m3omepus. Puznueckue CBOWCTBA
QIKEeHOB. XUMHUYECKHE CBOMCTBA: PEAKLUUU INPUCOCAVHEHUS, 3aMELICHUS B O-IIOJIOKEHUE IIPU
JIBOMHOM CBSI3W, MOJMMEpHU3alMK U okucieHus. [IpaBnno MapkoBHukoBa. KauecTBeHHbIE peakinK
Ha JIBOMHYIO cBsI3b. CIOCOOBI MOTYUYEHUS M IPUMEHEHHE AIKEHOB.

ATKa/IMEHBI. Knaccudukanus AIKaJIMEHOB (conpspkEHHBIE,
W30JIMPOBAHHbIE, KyMyauposannsie). OCOOEHHOCTH JJIEKTPOHHOIO CTPOCHHUS U  XHUMHYECKHX
CBOMCTB CONPSKEHHBIX JHEHOB, 1,2- u 1,4-npucoenunenue. llommMepusanus CONpsyKEHHBIX
areHoB. CriocoObl MOTYYEHUS U TPUMEHEHHE aJIKaJUeHOB.
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Anxunbl. ['oMonorndeckuil psia ajakuHOB, oOmias (opmyia, HOMEHKIATypa U H30Mepusl.
DJEeKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKHHOB, SP-THOpUAM3AIMS aTOMHBIX
opOutaneii yriepona. @Du3MYECKHE CBOWCTBA aJIKWHOB. XHWMHUYECKHE CBOHCTBA: PEAKIUU
MIPUCOECIUHEHMS, JUMEPU3ALMN U TpUMEpPU3aLUHU, OKUCIeHUs. KuciaoTHble CBONMCTBA AJKUHOB,
MMEIOIINX KOHIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peakiMu Ha TPOHHYIO CBs3b. CriocoObl
MOJIyYEHUSI U TPUMEHEHUE AIIKUHOB.

ApoMaTtudeckue yriieBogopoabl (apeHsr). ['omosioruueckuii psig apeHoB, oOmiast ¢opmyia,
HOMEHKJIATypa M H30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNbl OeH30I1a.
@dusnyeckue CBOMCTBA apeHOB. XHMMHUYECKME CBOMCTBa O€H307a M €ro IOMOJIOTOB: PEAKLUHU
3aMelnieHus B OEH30JbHOM KOJBIE U YIJIEBOJOPOAHOM paJuKalle, PEaKUUu MPUCOSAUHEHUS,
OKHCIIeHHe roMoJioroB Oensomna. IIpencraBnenne o0 OpUEHTUPYIOIIEM JICHCTBUU 3aMECTHUTENCH B
OCH30JIbHOM KOJIbIIE Ha MIPUMEPE ANKHIbHBIX PaJUKaIOB, KAPOOKCUIBHOMN, THAPOKCUIBHON, aMHHO-
M HUTPOTPYNIBI, aTOMOB TrajoreHoB. (OCOOEHHOCTH XHMMHUYECKHX CBOWMCTB  CTHpOJIA.
[Tonumepuzanus ctuposa. CriocoObl OTyYeHHUS U IPUMEHEHHE apOMAaTUYECKUX YTIIEBOJIOPOIOB.

[Tpuponnsiii ra3. [Tomyraeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenne. KameHHslit yroib
U MIPOIYKTHI ero nepepadotku. CrocoOb! nepepaboTku HeTH: MEePeroHKa, KPEKUHT (TePMHUUECKUN,
KaTtanuTudeckuit), pudopmunr, muponus. [IpogykTsl mepepaObOTKM HEPTH, X NPUMEHEHUE B
MIPOMBIIIJICHHOCTH U B OBITY.

I'enernueckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DIEKTPOHHOE CTPOEHUE TaJOrE€HIPOU3BOJHBIX YIJIEBOAOPOAOB. Peaknuu 3amMelneHus
rajjoreHa Ha  THJAPOKCOrPYIILy, HUTPOTPYIIy, IMAHOTPYIIly, aMuHOorpynmy.  /[lefictBue Ha
raJIOTEHIPOU3BOAHBIE  BOJAHOIO W CHOUPTOBOrO  pacTBopa  mmiénoud. BzaumopeiicTBue
JUTaJOreHalIkaHOB C MarHueM M LHMHKOM. [loHsTHE O MeTalsIoOpraHM4ecKUX COEINHEHUSX.
Hcnonb30BaHre TajOreHNPOU3BOAHBIX YIJIEBOJOPOAOB B OBITY, TEXHHUKE M TMpPU CHUHTE3E
OpPraHUYECKUX BEIIECTB.

DKClepuMEHTAIbHBIC METO/IbI H3YUEHUS BEIIECTB U UX MPEBPAIICHUN: N3yYeHUEe (PU3HUECKUX
CBOMCTB yIJIEBOJOPOAOB (PacTBOPUMOCTbH), KAUECTBEHHBIX DPEAKIMH yIJI€BOJOPOAOB Pa3INYHBIX
KjaccoB (oOecuBeunBaHME OpOMHON WJIM HOJHOW BOJABI, pacTBOpa IE€pPMaHraHaTa Kaius,
B3aMMOJICHCTBHE alleTW/ieHa ¢ aMMHa4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadectBeHHOE
oOHapyKeHHe YIiepoJia U BOJAOPOa B OPraHNYECKHUX BEIIECTBaX, MOJyYeHHE STUIIEHA U U3yueHHe
€ro CBOICTB, o3HakKomuieHue ¢ kojutekiusmMu «Hedtb» um «VYromby, ¢ obpasmamu IuiacTmacc,
Kay4yKOB M DPE3UHBl, MOJEIUPOBAHME MOJIEKYJ YIJIEBOAOPOJOB U TaJOr€HIPOU3BOIHBIX
YIJI€BOJIOPOAOB.

Kucnopoacoaepxamye oprannyeckne coeinHEeHUsl.

[IpenensHble 01HOATOMHBIE cIUPTHI. CTpOEHHE MOJIEKY (Ha MpUMepe MEeTaHoJa U 3TaHoJIa).
['omonoruueckuii psa, odmas Gopmyia, u3oMepus, HOMEHKIATypa U kjaaccuduxaius. Ouznueckue
CBOMCTBA IPEEIbHBIX OAHOATOMHBIX CIUPTOB. BOJOpOIHBIE CBA3M MEXKIY MOJEKYJIaMU CIUPTOB.
XUMUYECKHEe CBOMCTBA: peaklMU 3aMELIeHUs, AETUApATalliH, OKHUCIEHMs, B3aUMOJIEHCTBUE C
OPraHMYECKHUMU W HEOPraHWYEeCKUMHU KucioTamu. KadecTBeHHas peakiuss Ha OJHOATOMHBIE
cnupThl. JleficTBME 53TaHONa W MeETaHOJa Ha OpraHu3M uenoBeka. CHocoObl TOTy4eHUS U
IIPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMEHKIATypa U u3oMepHusi. OCOOEHHOCTH (U3MUYECKUX W XHUMHUYECKUX
CBOMCTB.

MHoOroatoMHble CIUPTHl — OSTWICHINIMKOAb W IMLepuH. Dusnueckne u XUMHYECKHE
CBOMCTBA: PEAKIUHU 3aMELIEHUsS, B3aHUMOJCHCTBUE C OPraHUYECKUMU U HEOPTaHUYECKUMU
KHCIIOTaMH{, KauyeCTBEHHas peaklus Ha MHOroaroMHble crnupThl. [IpencraBieHne o mexaHu3Me
peakimii HykJIeo(puIbHOro 3aMenieHus. JleiictBue Ha opranusM yenoBeka. CrocoObl MOTY4YEeHUs U
MIPUMEHEHHE MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIbI, B3aMMHOE BIIMSHUE TUIAPOKCOTPYIIBI U OEH30JILHOTO SJIpa.
@usnyeckue cpoiictBa ¢eHona. OcoOEHHOCTH XHUMHUYECKHUX CBOMCTB (QeHona. KauyecTBeHHbIE
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peakimu Ha ¢enon. Tokcuunocth ¢(enona. CrocoObl mMoNydyeHUS W TpuUMeHeHue (eHoma.
®denondpopmanbIeruaHas cMoa.

KapOoHunpHbIE COCAMHEHUS — aNIBACTHIBI M KETOHBI. DJIEKTPOHHOE CTPOSHUE KapOOHMIBHOM
rpynnsl. ['oMonoruyeckue psabl aibJeTHAOB M KETOHOB, oOmas ¢opMmyna, H30MepUs U
HOMEHKJIaTypa. PU3nyecKue CBOMCTBA albAErUI0B U KETOHOB. XMMHUYECKHUE CBOKMCTBA AJIbJICTHU/IOB
U KETOHOB: peakuuu mpucoeauHeHus. OKHUCIEHHE albJeruoB, KAa4eCTBEHHbIE pEAaKUUU Ha
anpaeruabl. CriocoObl MOMyYeHUs U TPUMEHEHHE alIbJITHI0B  KETOHOB.

OAHOOCHOBHBIE TpelebHbIE KapOOHOBbIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepuss u HOMEHKIaTypa. (DU3WYECKHE CBONCTBAa OJHOOCHOBHBIX
npeleabHbIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIy MOJEKyJIaMU KapOOHOBBIX KHCIIOT.
XUMHUYECKHUE CBOWCTBA: KUCJIOTHBIE CBOWCTBA, peakmusi dTepuUKAIK, PEeaKIHH C Y4acTHEM
yraeBoaopoAHoro paaukana. (OCOOEHHOCTHM CBOWMCTB MypaBbUHOH KHCIOTHL. [loHatue o
MIPOU3BOJIHBIX KapOOHOBBIX KHCIOT — CIOXHBIX 3¢upax. MHoroodpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HEMPENENbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHCIIOT, TUKapOOHOBBIX
KHCIIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. IlpencraButenu BbpICIIMX KapOOHOBBIX  KHCIOT:
CTeapuHOBasi, MNAJIbMUTUHOBAS, OJICMHOBA, IUHONEBAA,  JUHONEH08as KUCHAOTh.  CrocoObl
MOJTyYCHHUS U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxwubie >¢upbl. 'omonoruveckuii psia, obmasi Gopmyrna, M30oMepus MU HOMEHKIATYpa.
OuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U IEIOYHOU CpeIe.

Kupsl. Ctpoenue, ¢uznyeckue U XMMHUYECKHE CBOMCTBA >KMPOB: THIAPOJIU3 B KHUCIOH U
1enouHoil cpene. OCOOEHHOCTH CBOWCTB >KMPOB, COJEPIKALIUX OCTATKH HENPEENbHBIX MKUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MBpbLT4 KaK COJIM BBICIINX KApOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kraccubukauus yrneBogoB (MOHO-, JU- |
noymcaxapuapl). MoHOcaxapuabl:  IIIOK03a,  (DpyKTO3a, rayakTosa, prudo3a, Je30KCHpruoo3a.
duznueckue CBOMCTBA U HaxoxaeHue B npupoae. ®orocunres. XUMHUECKHUE CBOMCTBA IIFOKO3bI:
pEaKIMy C y4acTHEM CIUPTOBBIX U NbJETUIHON IPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE OPOKEHHE.
[IpuMeHeHue TIIIOKO3bI, €€ 3HAUYEHHUE B KU3HENEATEIbHOCTH OpraHu3Ma. J(ucaxapuasl: caxaposa,
MaibTO3a M JaKTo3a. BoccraHaBiuBaromMe W HEBOCCTAHABIMBANOIIME Aucaxapuabl. [ uaponuns
nucaxapusioB. Haxoxxnenue B mpupoae u npuMeHeHue. [lommcaxapuipl: Kpaxmai, TJIUKOT€H U
nemnono3a. CTpoeHue MakpoMOJIeKyJl Kpaxmaia, TIIMKOTeHa U 1eJUTi0103bl. Pu3nueckrue CBOMCTBa
Kpaxmajia ¥ LEeJUII0JI03bl. XMMUYECKHE CBOICTBA KpaxMmalsa: TMJIPOJIN3, KaueCTBEHHAsl PeakIus C
noJIoM. XMMHUYECKHE CBOMCTBA LIEJUIIOIO03bI: THAPOIIN3, MOIydyeHHe YPUPOB LeT0a03bl. [TonaTue
00 UCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHUs BEIIECTB W MX MPEBPALEHUN: paCTBOPUMOCTh
Pa3IMYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ITAHOJA C HATPUEM, OKHCIIEHHUE ATHIIOBOTO CIUPTA B
anbJeTu]l Ha pacKaJIEHHOW MEIHOU MPOBOJIOKE, OKUCIEHUE ITHJIOBOTO CIUPTA AUXPOMATOM Kalus
(BO3MOYKHO HCMOJIb30BAaHUE BUIEOMATEPHUATIOB), KaueCTBEHHBbIE peaKUMU Ha ajbAeruabl (C
ruapokcuaom nuammuHcepedpa(l) u ruapoxcugom menu(Il)), peakuus riuieprHa ¢ THAPOKCUIOM
meau(Il), xumuueckue cBoOIiCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJEHCTBHE pacTBopa
rmoko3bl ¢ ruapokcunom  menu(ll), B3ammoneicTBHE Kpaxmana € MOJOM, pELIeHHE
SKCIIEPUMEHTAJBHBIX 3a/1a4 1o TeMaM «CrnupTel U QeHonsl», «KapOoHoBble KUCIOTHL. ClOXKHBIE
3UPBD».

A3oTcoaep:kalye oprannyecKkne coelMHeHusl.

AMUHBI — OpraHMYecKre MPOU3BOIHbIE aMMuaka. Kinaccudukanus aMuHOB: anudaruyeckue
U apoMaTU4yecKue; MepBUYHbIe, BTOPUUHbIE U TpeTuuHble. CTpoeHue Mojekyl, obmas dopmyna,
U30MepHsi, HOMEHKJaTypa U (uU3MUecKkre CBOHCTBA. XHMHUYECKOE CBOMCTBA amu(aTHUIECKHX
aMHHOB: OCHOBHbBIE CBOWCTBA, aJIKMJIMPOBAHNE, B3aUMO/ICUCTBHE NIEPBUUHBIX aMHUHOB C a30THCTOM
kucioToil. Colli aJKuIaMMOHUSL.

AHWINH — NpeACTaBUTENb aMUHOB apomaTtuueckoro psaa. CtpoeHue anuiauHa. BzaummHoe
BIUSHUE TPYNI aTOMOB B MoJleKyne aHminHa. OcoOEHHOCTH XMMHUYECKHUX CBOWCTB aHWIIMHA.




KavectBenHsble peakunu Ha aHWIMH. CrIocoObI OTy4eHUs U IPUMEHEHUE anupaTHIECKUX aMUHOB.
[Tonydyenue aHWIMHA U3 HUTPOOEH3071a.

Awmunokucinotsl. Homenknarypa u uzomepusi. OTIenbHbIE MPEICTaBUTENN O-AMHUHOKHUCIIOT:
[NIMLUH, anaHuH. OU3ndyeckue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHE CBOWCTBA aMMHOKHCIIOT Kak
aM(OTEpHBIX OPraHMYECKUX COCTUHEHUH, peakiys MOJMKOHJIEHCAUU, 00pa30BaHUe NENTUIHON
cBsi3u. buonoruueckoe 3HaueHre aMUHOKHUCIIOT. CUHTE3 U THIPOJIU3 MENTHIOB.

benku xak nmpuponaHsie noiauMepsl. [lepBuyHasi, BTopuuHas U TPETHYHAS CTPYKTypa OEJIKOB.
XuMuYecKkue cBOMCTBA OENKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIE PEAaKIIMK Ha OEJIKU.

DKcliepUMEeHTAIbHbIC METO/IbI U3YYEHUS BEIIECTB U UX MPEBPAIIEHUH: pacTBOpEeHUE OEIKOB B
BOJe, JeHaTypauus OENKOB TIpU HArpeBaHUU, LIBETHHIE peEaKUuu Ha OCJIKH, pelleHue
HKCHEPUMEHTAIBHBIX 33/a4 MO0 TeMaM «A30TCOAEp)KAIllMe OPraHUYeCKUEe COCTUHEHUS» U
«Pacro3HaBaHrue OpraHMueCKUX COCIUHEHUID.

BbicokoMosieKyIsIpHbIE COeIMHEHM.

OcHOBHbIE TIOHATHS XHMHH BBICOKOMOJEKYISPHBIX COCAUHEHHI: MOHOMEp, IOJIHMEp,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIMMEPU3AIIUH, CPEAHSS MOJIEKysipHas Macca. OCHOBHBIE METOJIbI
CUHTE3a BBICOKOMOJIEKYISAPHBIX COSUHEHH — MOJMMEPU3alUs U TOJTUKOHICHCAIHSI.

[Tomumepnble Matepuainsl. [Inactmaccsl (TONMMATHIICH, TOMUAIIPONIIICH, TOTMBHHUIXIOPUI,
MOJIUCTUPOJT, TOTUMETHIMETaKPHIIAT, MOJIUKApOOHATHI, MOIUAITUIICHTepedTanar). YTuiu3anus u
nepepadoTKa MIACTHKA.

DnactoMepbl:  HaTypalbHBIH  KaydyK, CHHTETHMYECKHE Kaydykd (OyTaJHEeHOBBIH,
XJIOPOIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HarypanbHble (XJIOIMOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KAaIPOH U JIABCaH).

[TonuMmepsl crienuanbHOrO Ha3HaueHUs (TeQuioH, KeBiap, SJICKTPOMPOBOASIINE MOJIUMEPHI,
OmopasaracMbie TIOJTUMEPHI).

OKCIIepUMEHTANIbHBIC METOJIbl M3YYEHHUsl BEIIECTB W WX MpPEBpallleHUN: 03HAKOMIICHHUE C
oOpasaMud TPUPOAHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, peEIICHHUE
HKCHEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHUE MIacTMAcC U BOJIOKOH.

Pacuérnble 3agaum.

Haxoxnenne MonekynsspHOH (hOpMyJbl OPraHMYECKOTO COEIMHEHMs MO MAacCOBBIM JOJISIM
DIIEMEHTOB, BXOJSANIMX B €r0 COCTaB, HAXOXJICHHWE MOJEKYISIPHOW (HOPMYIBI OPraHUYECKOTO
COeIMHEHHS 10 Macce (00BEMY) IPOIYKTOB CrOpaHus, MO KOJIWYECTBY BEIIECTBA (Macce, 00bEMY)
NPOAYKTOB pPEAaKLUHWU W/MIM HCXOAHBIX BELIECTB, YCTAaHOBJIECHHWE CTPYKTYpHOH (OpPMYIbI
OpPTaHUYECKOTO BEIIeCTBA HA OCHOBE €ro XHMHUYECKHMX CBOWCTB WJIHM CIIOCOOOB TIONYyYeHUS,
OIpeJIeJIEHUE IO BBIX0/1a IPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MEXIpeIMETHBIX CBsi3ed NpU M3ydeHMH opranmdeckoil xumum B 10 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJb30BAHME KaK OOMIMX €CTECTBEHHO-HAyYHBIX IOHATHH, TaK W
MOHATHUH, IPUHATHIX B OTJEJIBHBIX MPEIMETaX €CTeCTBEHHO-HAYUYHOTO IIUKJIA.

OOmrre ecTecTBEHHO-HAYYHBIC TIOHSATHS: SBJICHHE, HAYYHBIA (DaKT, THIIOTE3a, TEOPHUs, 3aKOH,
aHaluu3, CHUHTe3, Kiaccuukanus, HaOJIONEHUE, HU3MEPEeHUe, HSKCIEPUMEHT, MO/IEb,
MO/ICITUPOBAHUE.

dusnka: MaTepusi, aTOM, dJIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHB,
BEIIECTBO, TeJO0, 00BEM, arperaTHOE COCTOSIHHE BENIeCTBA, (PM3MUECKUE BEITHYMHBI, €IMHUIIBI
U3MEpPEHusi, CKOPOCTb, SHEPTUS, Macca.

buonorusi: kimerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOIM3M, HACIEACTBEHHOCTD,
aBTOTPOGHBIA U TeTepoTpOodHBI THUIl MUTaHUA, OpokeHHe, (POTOCHUHTE3, IbIXaHHE, OEJKH,
YIIIEBOIBI, JKUPBI, HYKJIIEHHOBBIE KHCIOTHI, (JEPMEHTHI.

I'eorpadus: mone3Hple UCKOMIAEMBbIE, TOTIIIMBO.

TexHoNOTHS: THIEBBIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIINE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.
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11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XMMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHYeCKUil anemeHT. M3oTomnbl. CTpoeHue 3JIeKTPOHHBIX
000JI09eK aTOMOB, KBAHTOBBIC YK CIIa. JHEPTeTUICCKUE YPOBHH U MOAYPOBHHU. ATOMHBIE OpOUTAIIH.
Knaccudukarus XAMHUECKUX 3JIEMEHTOB (s-, P-, d-, f-anementsr). PacnipeeneHre 31eKTPOHOB 110
aTOMHBIM OpOUTAISIM. DIIEKTPOHHBIE KOHPHUTYpalldd aTOMOB JJIEMEHTOB IIE€PBOrO—4eTBEPTOTO
MIEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHHUH, OJJICKTPOHHBIE KOH(HUTypalWy HOHOB.
DNEeKTPOOTPULIATETLHOCTD.

[lepuonuueckuii  3akoH u  Ilepuwoamnyeckas  cucTeMa  XUMHYECKHX  DJIEMEHTOB
J.M. MenneneeBa. CBsi3p nepuoaundeckoro 3akoHa U llepumonnyeckoil cUCTEMbl XMMHUYECKUX
3JIEMEHTOB C COBPEMEHHON TEOpHel CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOWMCTB
XUMHYECKHUX JJIEMEHTOB M 00pa3yeMbIX HMMH MPOCTBIX M CIOXKHBIX BEIHIECTB IO TpyIIaM u
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menaeneena.

Xumudeckas CBS3b. BUIBI XMMHYECKOM CBS3HM. KOBAJICHTHAS, HOHHASA, METa/IMYCCKas.
MexaHn3MBbI 00paszoBaHUs KOBaJICHTHOM CBSI3U: OOMEHHBIH
U JIOHOPHO-aKIENTOPHBIM. ODHEpruss u JJIMHA CBsI3U. [lOJNSIpHOCTH, HANpaBIEHHOCTh W
HAaChIIIAeMOCTh KOBAaJIEHTHOM cBs3u. KpaTHble cBs3u. BogoponHnas cBszb. MexmolieKysipHbIe
B3aHUMOJICHCTBUSL.

BanieHTHOCTh M Baj€HTHbIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYII
C UX TE€OMETPUUECKUM CTpPOEHHEM (Ha TPUMEPE COSTUHEHUN FJIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBienne O  KOMIUIEKCHBIX  coeauHeHusx. CocTaB  KOMIUIEKCHOTO  HOHAa:
KOMILUIEKCOOOpa3oBaTeib, JIMTAHAbl. 3HAYCHHE KOMIUIEKCHBIX coeauHeHuid. [lonsitue o
KOOPJMHAILIMOHHON XUMHUHU.

BemectBa MoJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. THIIBI KPUCTATUIMUECKUX PEHIETOK
(CTpYKTYp) U CBOICTBA BEILIECTB.

[Tonsitue o mucnepcHbIXx cuctemax. MctuHHbIe pacTBOpHL. [IpeacTaBieHne 0 KOJUIOMIHBIX
pactBopax. CriocoObl BeIpaKE€HHUsI KOHIIEHTPAILIMU PaCTBOPOB: MAacCOBasl I0JIS BEIIECTBA B PacTBOPE,
MOJISIpHAsl ~KOHIIEHTparus. HachIllieHHble ¥ HEHACHIIMIEHHBIE PAcTBOPBI, PACTBOPHUMOCTb.
Kpucrannoruaparst.

Knaccudukanmss 1 HOMEHKIATypa HEOPTraHWYECKUX BEHIECTB. TpHBHAIbHBIE Ha3BaHUSA
OTJIETIbHBIX MPEACTaBUTENECH HEOPraHNUYECKUX BEIIECTB.

Krnaccudukanys XMMHUECKUX peaklUii B HEOPraHWYECKOM M OpraHMYecKOd XMMHUHU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB; 3aKOH COXPAHEHMS M MPEBpALICHUS SHEPruyd NPU XUMHUUYECKHX
peakuusax. TermoBsie 3QPEKTH XUMUYECKUX peakiuid. TepMoXuMuyecKue ypaBHEHUSI.

CKOpOoCTh XMMHYECKON PEaKIfH, €€ 3aBUCHMOCTh OT Pa3IU4HbIX (pakTopoB. ['OMOTeHHBIE U
reTeporeHHbie peakunn. Katanus u kataan3aTopesl.

OOpatumble U HEOOpaTUMBIE PeaKIMi. XUMUYeckoe paBHOBecue. KOHCTaHTa XHMMHUYECKOTO
paBHOBecusi. DaKTOphI, BIUSAIONIME HA IOJOKEHHE XHUMHUYECKOTO PAaBHOBECHS: TeMIepaTypa,
JIaBJICHUE U KOHLEHTpAIMU BEUIECTB, yuyacTByomux B peakuuu. [Ipunnun Jle [larense.

Onektponutrueckas  auccoranus. CuimbHble © cinabple  dnekTponuThl.  CTerneHb
nucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpalbHas, mieslovyHas. BomopoaHbril
nokazarens (pH) pactBopa. ['uaponus coneit. Peakiiuu nonHoro oomeHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu. CreneHbp okucieHus. OKucauTenb U
BOCCTAHOBUTENh. [Iporecchl OKHMCIEHHWS W BOCCTAaHOBJICHHs. BakHEHIIHe OKUCITUTETN U
BOCCTaHOBUTEIH. MeTOJI 3IEKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCIEPUMEHTAIBHBIC METO/bl M3YYCHUS BEMIECTB W WX TPEBPAIICHUUN: pPa3IOKEHUE
MEPOKCUJA BOJOPOJAa B MPUCYTCTBUU Karaau3aropa, MOJIENH KPUCTAUIMUYECKUX PEHIETOK,
MIPOBEACHUE PEAKIINN HOHHOTO 0OMEHa, OTIPEICIICHUE CPE/Ibl PACTBOPOB C MTOMOIIBIO WHIUKATOPOB,
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W3yueHHE BIUSHHS Pa3lIUYHbIX (DAKTOPOB HAa CKOPOCTh XHMHYECKOH peakiuu U TOJO0XKEHHE
XMMHYECKOTO PABHOBECHS.

Heoprannueckasi xumus.

[lonoxxenne HemerawioB B [lepuonmyeckoi  CUCTEME  XMMHUYECKHMX  JJIEMEHTOB
J.1. MenneneeBa u OCOOCHHOCTH CTPOCHHSI MX aroMoB. (DU3WYECKHE CBOWCTBA HEMETAJUIOB.
Annotponus HeMeTauIoB (Ha MpUMepe KUCIopoaa, cepsl, pocdopa u yriepoaa).

Bonmopon. Ilonyuenue, ¢u3uueckue W XMMHYECKHE CBOMCTBA: pEAKIUH C METaUIAaMU U
HEMeTaJlJIJaMH, BOCCTAHOBUTEJIbHBIEC CBOMCTBA. [ mapuabl. TOIUIMBHEIE 2JIEMEHTHI.

l'anorensl. Haxoxxaenwe B mpupoje, CIOCOOBI TMOMY4YEHUs, (PU3MUECKUE M XUMUYECKHE
cBoiictBa. ['asoreHoBomopoasl. BakHeiime KUCIOPOACOAEpPkKAILUE COCAMHEHUS TaJIOreHOB.
JlaGopaTopHble U MPOMBIIUICHHBIE CIIOCOOBI MOXY4YEHUs ranoreHoB. [IpuMeHeHne rajnoreHoB u ux
COETUHEHUH.

Kucnopoxn, o3on. JlabGopaTopHble MW TPOMBIIIJICHHbIE CHOCOOBI MOJNYYEHHS KHCIOPOAA.
Du3nyecKue U XMMUYECKHE CBOMCTBA U IPUMEHEHHUE KMCIOpoAa U 030HA. OKCUIBI U TIEPOKCUBIL.

Cepa. HaxoxaeHue B mpupojie, CriocoObl MOTydeHHs, (PU3HIECKUE U XUMHUYECCKHE CBOMCTBA.
CepoBonopon, cyabduabsl. Oxcua ceprl(1V), okcua cepri(VI). CepHucras u cepHasi KUCIOTHI U UX
coin. OCOOEHHOCTH CBOWCTB CEPHOM KUCIOTHI. [IprMeHeHne ceprl u e€ COeTMHEHUH.

Azot. HaxoxaeHue B npupojie, cnocoObl NOaydeHus, GU3NIecKue U XUMUYECKHUe CBOMCTBA.
Ammuak, HUTpUIbpl. Okcuabl azora. A3oTHcTas M a30THAas KUCIOTHL U UX coiu. OcoOeHHocTH
CBOWCTB a30THOM KUCIOTHI. [IpMeHeHre a30Ta U ero CoOeIMHEHNUN. A30THBIE YA0OpEHHUSL.

®dochop. Haxoxnenue B mnpupojae, crmocoObl MONMydeHHUs, (U3UYECKHE U XUMHUUYECKHE
coiictBa. @ochunsr u bochun. Okcunsl pocdopa, pochopnas kucnora u e€ conu. [Ipumenenue
docdopa u ero coequnenuii. PochopHbie y10OpeHUs.

VYraepol, HaxoXAeHHE B Ipupoje. AJUIOTponHble Mogudukanuu. Dusnueckue Hu
XUMHUYECKHUE CBOMCTBA MPOCTHIX BEHIECTB, 00pa3oBaHHbIX yriepoaoM. Oxcup yriepoaa(ll), oxkcun
yrnepoaa(IV), yrompHast kuciora u €€ coiau. AKTHBUPOBAaHHBIN yrojb, agcopOuus. OysiepeHsl,
rpadeH, yriepoaHbie HaHOTPYOKH. [IprMeHeHre MpOoCThIX BEIIECTB, 00PAa30BaHHBIX YIIIEPOAOM, U
€ro COCIMHECHUM.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MojyuyeHus, (U3MUeckue M XHUMHUYECKUe
cBoiicTBa. Oxcun kpemHusA(IV), kpeMHueBass KucinoTa, cuiukathl. [IpuMeHeHHe KpeMHHUsS U ero
coequHeHuil. CTekI1o, ero Moyiy4eHue, BUAbl CTEKIA.

[Tonoxxenne meramnoB B [lepuoanueckoil cuCTeMe XMMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000J0YEK aToMOB MeTaiioB. OOmmue ¢u3nyeckue CBOMCTBa METaJUIOB.
[Ipumenenue MetansioB B ObITY U TexHUKE. CIIJIaBbl METAIIJIOB.

DNEeKTPOXUMHUYECKUI psii HanpspkeHUil MetaysioB. OOmue crnocoObl MoydyeHHs] METalIoB:
TUIPOMETAUTYPrisi, MUPOMETAJUTYPrus, AJeKTpoMeTautyprus. [loHsTHE O KOppO3uu MeETaljIoB.
CriocoOblI 3alUThl OT KOPPO3HUH.

Obmass xapakrepuctuka MetamnoB [A-rpynnel Ilepuonnyeckoil cuCTEMbl XHMHYECKUX
aneMeHTOB. HaTpuii u kanuii: moiydeHue, (pu3ndeckue M XMMHUYECKHE CBOWCTBA, NpPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COETMHEHUH.

OObmas xapaktepuctuka metamwioB IIA-rpynmnsl Ileprognueckoll CHCTEMBI XUMHYECKHX
3JIeMEHTOB. Maruuii U KaJlplUui: moixydyeHue, pusndeckre U XUMUYECKUEe CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coeTuHEHUH. JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnroMuHui: monyuyeHue, (uU3MYECKHe W XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE IPOCTOTo
BEIIECTBA W €ro coeauHeHWH. AMQoTepHble CBOHCTBA OKCHIAa M THUIAPOKCHAA aJTIOMHHUSA,
T'UJIPOKCOKOMITJIEKCHI aTFOMUHUSL.

OOmast xapakTepucTHKa MeTauloB moOouHbiX noarpynn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

dusnyeckue U XMMHUYECKUE CBOICTBA XpoMa M €ro coequHeHH. OKCUABI U TMIPOKCHJbI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel M AuMXpoMmaTbl, UX OKHUCIUTENIbHbIE CBOWCTBA.
[TosnydyeHne u npuMeHEHUe Xpoma.
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dusznueckue U XUMHUYECKHE CBOMCTBA MapraHia W €ro COoeJuHEHUW. DBaxueiue
coenunenns mapranna(ll), mapranna(IV), mapranna(VI) u mapranna(VII). [lepmanranar xamus,
€ro OKUCIUTENIbHBIE CBOKCTBA.

Ou3nyeckue U XMMUYECKHE CBOICTBA *kelle3a U ero coenuHeHud. OKCHUIIbI, TUIPOKCUIBI U
conu xene3a(ll) u sxeneza(Ill). [TonyueHue u mpumMeHeHre Keje3a U ero CIIaBoB.

duznyeckue U XMMHUYECKHE CBOMCTBAa Meau U e€ coenuHeHuil. [lonmydyeHue u npumeHeHHe
MeIU U €€ COCIUHEHUN.

[uuk: nmonydyenue, pu3nuecKue U XMMHYECKHE cBOMcTBAa. AMGOTEpHBIE CBOMCTBA OKCHA U
TUJIPOKCHU/Ia IUHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHNe IMHKA U €r0 COEUHEHUH.

DKCIIepUMEHTAIbHBIC METO/Ibl M3YYEHHs BEIIECTB M MX MpEBpallleHui: u3ydeHue oOpas3loB
HEMETaJJIOB, TOpeHue cepsl, ¢ochopa, >keneza, MarHus B KHUCIOPOJE, HU3yYCHHE KOJUICKIIMU
«MeTamnel U CIUIaBbD», B3aUMOJICHCTBUE IIEIOYHBIX U IIEIOYHO3EMEIbHBIX METaUIOB C BOJOM
(BO3MOYKHO HCIIOJIb30BaHUE BMJIEOMATEPUAIIOB), B3aMMOJEHCTBUE IIUHKA U JKeJle3a C pacTBOpamMH
KHCIIOT M 1Ieslouei, KaueCTBEHHbIE pEaklMd Ha HEOpPraHWYeCKHUEe aHUOHbI, KATHUOH BOJIOPOJAA U
KAaTHOHBI METAJUIOB, B3aUMOJEHCTBUE T'MIPOKCHIOB aJIOMUHUS U IIMHKA C PACTBOPAMHU KHUCIOT U
1ieNoueH, pelieHrne SKCIepuMeHTANIbHBIX 3a7a4 o TeMaM «[ anmoreHsl», «Cepa u €€ CoeMHEHUS,
«A30T n dochop M HUX coemuHEHHS», «MeTalbl TIABHBIX HOATpyHm», «MeTamisl moOOYHBIX
MOATPYIII».

XuMUA U )KU3Hb.

Ponp xumuu B obecriedeHHH yCTOMYMBOIrO pa3BUTHs denoBeuecTBa. [loHSATHE O HAyYHBIX
METOJIaX MO3HAHMUS U METOJOJIOTMHM Hay4HOro uccieaoBaHusd. HayuHble MpUHIMIBI OpraHU3aluu
XUMHUYECKOTO MPOU3BOJCTBA. [IpoMbIlIeHHBIE CIMOCOOBI MONYYEeHUS Ba)KHEWIINX BEIIECTB (Ha
IpUMepe IPOU3BOJCTBA aMMHUaKa, CEpPHOM KHCIOThI, MeTaHona). [IpoMbliieHHbIE CHOCOObBI
MOJIyYEeHUsI METAUIOB M CIUIABOB. XHMHYECKOE 3arpsi3HEHUE OKpYKaloIlleld cpeiasl U ero
nocyencTBus. Posib XuMuu B 00€CII€UeHUH SHEPTeTUUECKOM 0€3011acHOCTH.

Xumuss u 370poBbe 4yenoBeka. JlekapcTBeHHble cpeacTBa. I[IpaBuiia ucCHonb30BaHUs
JIEKapCTBEHHBIX NpenapaToB. Poib XUMUM B pa3BUTHH METULUHBI.

XUMUsl THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb Xxumuu B oOecrieueHUN
MUIIEBON O€30MaCHOCTH.

Kocmernueckue u mapgromepHbsle cpenctBa. beitoBas xumwus. IlpaBmiia Ge3omacHOro
MCIOJIb30BaHUs IIPENapaToB ObITOBOM XMMHUU B IIOBCEAHEBHON KU3HU.

XUMUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTEpHUaIbl (LIEMEHT, OETOH).

Xumus B celIbCKOM X03siiicTBe. OpraHndeckrue 1 MUHEpaibHbIe y100peHHUs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KpackH, CTEKJIO, Kepamuka. Marepuansl Jist
ANEeKTpoHUKHU. HaHOoTEXHOIOTHA.

Pacuérneble 3anaum.

Pacuéthl: Macchl BemiecTBa MM 00bEMa ra30B IO U3BECTHOMY KOJIMUYECTBY BEIECTBA, Macce
WK 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKI[MU BEIIECTB, Macchl (00bEMa, KOIMUYECTBA BELIECTBA)
INPOAYKTOB PEAKIMM, €CIH OJHO M3 BELIECTB HMMeEeT MpHUMecH, Macchl (00bEMa, KondecTBa
BELIECTBA) IPOAYKTa peakuuu,
€CJIN OJHO M3 BEUIECTB JIaHO B BHJIE pacTBOpa C OMNPEAEIIEHHON MaccoBOM J0JE€H pacTBOPEHHOTO
BEIIECTBa, MAacCOBOM JOJM M MOJSPHOM KOHILEHTpPAllMU BEIIEeCTBa B PAacTBOpE, JOJM BBIXOJa
IIPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.

MeXnpeAMETHBIE CBSI3H.

Peanuzanus MeXNpeaAMETHBIX CBS3e MpU U3ydeHUH OOIIel M HeopraHuuecko xumuu B 11
KJIacCe OCYILIECTBIISIETCA Yepe3 MCIOJb30BaHNE KaKk OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUHN, TaK U
MOHSATUMN, TPUHATHIX B OTAEIBHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE TOHATHUS: SIBJICHHE, HAyYHbIH (aKT, TUIIOTE3a, TEOpHs, 3aKOH,
aHaluu3, CUHTe3, KiaccuuKkauus, MEePUOAUYHOCTb, HAOIIOIEHUE, H3MEpEeHHEe, HKCIIEPHUMEHT,
MO/IeJb, MOJIEJINPOBAHHUE.
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dusuka: matepusi, MUKPOMHUP, MAKPOMHUD, aTOM, JIEKTPOH, TPOTOH, HEHUTPOH, NOH, H30TOIIBI,
PaIMOaKTHBHOCTh, MOJICKYJa, JSHEPreTUYECKHH YpPOBEHb, BEILECTBO, TEJO, O0BEM, arperatHoe
COCTOsSIHHUE BCILICCTBA, HIIGaHBHBIﬁ ras, CI)I/ISI/I‘-IGCKI/IC BCJIMYHHBI, CAUHHUIBI U3MCPCHUA, CKOPOCTD,
9HEprHusi, Macca.

Buomorusi:  kinerka, opraHu3M, SKocucTeMa, Ouocdepa, MeTrabonIM3M, Makpo- U
MHKPODJICMEHTBI, OCJKHU, JKUPBI, YIICBOJbI, HYKJICHHOBBIC KHCIOTBI, ()EPMEHTBI, TOPMOHBI,
KPYT'OBOPOT BEIIECTB U MIOTOK SHEPTHU B IKOCUCTEMAX.

['eorpacdusi: MUHEpaIIBI, FOPHBIC TOPOJIBI, TOJIE3HBIC HCKONAEMBIE, TOIUTUBO, PECYPCHL.

TexHomorns: XuUMHUECKas IMPOMBINIJICHHOCTb, MCTAJUIYpPrus, CTPOUTCIBHLIC MATCpUAJIbI,
CEIbCKOXO3SCTBEHHOE  MPOM3BOJACTBO,  IUILIEBAas  MPOMBIIUICHHOCTh,  (hapManeBTHYeCcKast
MNPOMBIIIJICHHOCTD, MPOMU3BOACTBO KOCMCTUUCCKHUX IPLCIIAPaTOB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepHajIoB, YJICKTPOHHAS IPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM € CHCTEMHO-IESATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIMYHOCTHBIX
PE3YJIbTAaTOB OCBOCHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHEr0 oOLIero 00pa3oBaHUsl BbIICICHBI
CIeNyIOUINE  COCTABISIOIIME:  OCO3HAaHWE  OOYYalOIIMMHCA  POCCHHCKOHW  TpaykKIaHCKON
UJICHTHYHOCTH; TOTOBHOCTh K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEICIICHHUIO; HAJTNUUEC
MOTHBAlMM K OOY4YEHHUIO; TOTOBHOCTb M CIHOCOOHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOINECTBE TMpaBHJIaMH M HOPMaMH TIOBEJICHHS;, HAJIUYUE MPAaBOCO3HAHUS,
9KOJIOTMYECKON KYJIbTYPBI; CIIOCOOHOCTh CTABHUTH LIEJIH M CTPOUTH KM3HEHHBIC TLIAHBI.

JIMYHOCTHBIE pE3yNIbTaThl OCBOCHHUS IpeaMmera «XHMUsS» OTPaxaroT c(HOPMHPOBAHHOCTh
OIIBITa TO3HABATENILHON M MPAKTHYECKON MEATETBHOCTH OOYYArOIIMXCS B IPOIECCe pean3anui
00pa30BaTEeNbHOM JICATSITHHOCTH.

JIMYHOCTHBIE PE3YNbTaThl OCBOCHUS IpeaMeTa «XHMUs» OTpakaroT C(HOPMHUPOBAHHOCTH
OIbITa TO3HABATEILHON M MPAKTHYECKOM JCATEIBHOCTH OOYYArOIIUXCS B IMPOIECCe pear3aiuu
00pa3oBaTeNbHOM AESTENEHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

OCO3HaHUs OOYYarOIIMMHUCS CBOMX KOHCTHTYLIMOHHBIX IMPaB U OOS3aHHOCTEW, YBAKEHHS K
3aKOHY U IPaBOMOPSIIKY;

NPEACTAaBICHNUS O COLHMAJIbHBIX HOPMax M MPAaBWIAX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUICKTHUBE,

TOTOBHOCTH K COBMECTHOH TBOPYECKOH IESTEIbHOCTH NPH CO3/JaHHHM YYEOHBIX IPOEKTOB,
peLICHUH yueOHBIX U M03HABATEIBHBIX 3124, BHITIOJIHCHUN XUMHUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M NPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBHI APYTHX
NIPY aHAJIN3E PA3INYHBIX BUIOB YUCOHOH JeITEIIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIUTAHUSA:

IICHHOCTHOT'O OTHOIICHHUS K HCTOPUIECKOMY U HAYYHOMY HACJICAMIO OTEUCCTBEHHON XUMUHU;

YBaXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHH M MPAKTHUECKOTO MPUIIOKEHUS XUMUH,
OCO3HaHHsI TOTO, YTO JAHHBIC HAYKH €CTh PE3yJbTaT JJIMTEIbHBIX HAOIIOJACHUMA, KPOIOTIMUBBIX
IKCTIEPUMEHTAIBHBIX TOUCKOB, TIOCTOSTHHOTO TPYAa YYEHBIX U TIPAKTHKOB;

MHTEpeca U T03HABATEIbHBIX MOTHBOB B MOJYYCHUH M MOCICIYIONIEM aHAIN3e WHPOPMAIH
0 TIEPEIOBBIX JTIOCTHKEHHUSX COBPEMEHHOM OT€YeCTBEHHON XUMHUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPaBCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OILICHMBATh CHTYAI[MH, CBS3aHHBIC C XUMHUYCCKHMH SIBJICHUSIMU, U MPUHUMATh
OCO3HaHHBIE PEUICHUs, OPHEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEICHHE W TMOCTYNKH CBOMX TOBApUINEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM H C YIETOM OCO3HAHHMS TIOCIIEICTBHIA TIOCTYIIKOB;

4) hopMHUpOBaHUS KYJIbTYPbI 3/10POBbI:

NMOHUMAaHUS LEHHOCTEH 310pOBOro M 0Oe30macHOro obOpas3a KH3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/IEHHSI TTPAaBUIT OE30IIACHOTO OOpAILEHHS C BEIIECTBAMH B OBITY, TIOBCEAHEBHOM JKU3HH,
B TPY/IOBOH JICATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TPaBHJI WHIUBHYAILHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEICHUS
B CUTYAIIHSIX, YIPOXKAIOIIUX 370POBBIO U KU3HH JTIOJICH;

OCO3HaHMsI TOCJIEJCTBUI W HENPUATHS BPEIHBIX TPHUBBIUEK (YIMOTPEOJICHHUS AJKOTOIS,
HapKOTHUKOB, KYpPEHHUS);

5) TPyA0BOr0 BOCIUTAHUS
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KOMMyHI/IKaTI/IBHOI\/JI KOMIICTCHTHOCTHU B y‘{CGHO-HCCHeILOBaTCHLCKOﬁ ACATCIIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U APYTUX BUAAX ACSITEIBHOCTH;

YCTAHOBKM Ha AKTHBHOC Y4YaCTHC B PCHICHUHU [MPAKTUYCCKUX 3a1aqd COHHaﬂbHOﬁ
HAIpPaBJIEHHOCTHU (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTHUECKOMY M3YYSHHIO MPO(ECCHid pa3IuyHOro pojia, B TOM YUCIIEe HAa OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUU 110 XUMUU;

YBAXKEHUS K TPYAY, JIIOASM TPyAa U pe3yJibTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHJIMBUYaJbHOM TpaeKTOpuUu oOpazoBaHusi, Oymayiieit
HpO(beCCI/II/I " pcajin3anuu CO6CTBCHHBIX JKHU3HCHHBIX IIIIAHOB C y‘-IéTOM JIMYHOCTHBIX HHTCPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U OTPEOHOCTEM 00111eCTBa;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUS:

9KOJIOTMYECKU 11e€J1eCO00pa3HOr0 OTHOIICHUS K MPUPOJE KaK HCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emie;

MOHUMAaHUs TJI00aJBbHOTO XapakTepa 3KOJOTHYECKUX MpoOiieM, BIUSHUS SKOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHOMN U COLIMATBHOM CPEMbI;

OCO3HaHHUS HEOOXOJMMOCTH HCIIONb30BAHUS JOCTHIKEHUN XUMHUH [UJIsl PEIICHUs BOMPOCOB
PaLMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPUSTHS JAEUCTBUM, NPUHOCALIMX BpEI OKpYXKarolled HPUPOJHON cpene,
YMCHHUA HPOIrHO3UPOBATH H66HaFOHpI/I$ITHI)I€ OKOJIOTHUYCCKUE TMOCICACTBUA MPCAITPHHUMACMBIX
JNENUCTBUN U NPEAOTBPALIATh UX;

HaJIMYHA Pa3BUTOTO OKOJOIMYCCKOro MBIIIJICHUA, DKOJIOTHUECKOH KYyJbTYpbI, OIIbITA
NEATEIbHOCTH  JKOJIOTMYECKOW  HAINpPaBJICHHOCTH, YMEHUSI pPYKOBOJCTBOBATbCS HUMH B
HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COIII/IaJII)HOf/'I IIPAaKTUKCE, CHOCOOHOCTH U YMCHHA aKTHBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHHUSI, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH U
OOIIECTBEHHOH MPaKTHKH;

MOHUMaHUS CHenu(PUKH XUMHHU KaK HayKd, OCO3HaHUs e€ ponu B (popmMHpOBaHUU
paIMOHAIBLHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TNPEACTaBIEHUS 00 OKpY)KaroleM
MHPE KaK O €IMHCTBE MPUPO/IbI U YEIOBEKA, B IO3HAHUU NIPUPOAHBIX 3aKOHOMEPHOCTEN U PELLICHUU
po0GJIeM COXpaHEeHUsI IPUPOJAHOIO PABHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHUMHUM [IJII COBPEMEHHOM IMBUIU3AIMHU: B €€
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW PO B CO3JaHUM HOBOW 0a3bl MaTepUaNTbHON
KYJIbTYpPbI, B PELIEHUH TJ00aNbHBIX MPOOJIIEM YCTOWMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
HHEPreTHYECKOH, MUIIEBON U SKOJIOTHUECKON O€30MacHOCTH, B Pa3BUTUU MEAMUIIMHBI, 00ECIIEUeHUN
YCIIOBUH YCIIEIIHOTO TPYAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0T0 WieHa O0IIecTBa;

€CTECTBEHHO-HAYyYHOM  TI'PAMOTHOCTH: IIOHUMAaHMS  CYIIHOCTH  METOJIOB  IIO3HAHMUA,
HCIIOJIB3YEMBIX B CCTCCTBCHHBLIX HayKax, CIIOCOOHOCTH HCHOJIL30BaTh MMoJiyda€MbIC 3HaHUA JIA
aHaln3a U OObSICHEHUS SBICHUHN OKPY)KAIOIIET0 MUPa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS
JAcJIaTh 000CHOBaHHbBIE 3aKIIOYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB 1 UMCHOIINXCA NAaHHBIX C IIECJIBIO
MOJyYE€HUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BATh XUMHUECKHUE 3HAHUS JUIsl pelIeHUs MpoOJieM B
peanbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MMO3HAHUIO, UCCIIEI0BATENBCKON AEATENBHOCTH;

TOTOBHOCTH U CHOCOOHOCTHM K HENpPEpBIBHOMY OOpa30BaHMIO M CaMOOOpa3oBaHMIO, K
AKTUBHOMY IOJIYUCHUIO HOBBIX 3HAHUH IT0 XUMHUH B COOTBETCTBUM C >KN3HEHHBIMH HOTpe6HOCT$[MI/I;

HMHTEpeca K 0COOCHHOCTSIM TPy/Ia B Pa3IMUHBIX chepax mMpodecCHOHATHHON AeITeTbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI
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MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTPaMMbI IO XMMUHU Ha YPOBHE CPEHETO 00IIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMbIe Ui (OPMUPOBaHUS MHPOBO33PEHHSI OOYYAIONIMXCS MEKIUCIUTUIMHAPHBIC
(MeXIIpeMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpA U
cnienu(UKy METOJOB IMO3HAHHS, WCIOJIB3YEMbIX B €CTCCTBEHHBIX HayKax (MaTepus, BEIIECTBO,
JHEPrUsl, SIBICHHUE, TPOLECC, CHUCTEMa, HAYYHBIH (aKT, NPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4eOHbIe JCUCTBHS (mo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIC,
peryiasTHBHBIE), oOecneurnBarmue GopMupoBanue HYHKIIMOHAILHOW TPAMOTHOCTH U COITUAIbHOU
KOMIIETEHIIMH 00y4YaroImuXxcs;

CIOCOOHOCTh ~ OOyYaromMXCsl ~ KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIAMCIUIUIMHAPHBIC,
MHPOBO33PCHYCCKUE 3HAHUS M YHHBEpCAIbHBbIC Yy4YeOHbIC JICHCTBHS B IO3HABATCIbHOH H
COIMAJIEHOW TIPAKTHUKE.

MeranpenMeTHbie  pe3yabTaThl  OTPAXKAIOT OBJAJCHUE YHHBEPCAIbHBIMH  Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.

IMo3naBaTebHbIe YyHHBepPcAIbHbIEe yueOHbIe AeiicTBUSA

1) 6a30BbIe JIOTHUYECKHE TeHCTBUS:

CaMOCTOSITENIFHO  (hOPMYJIMpPOBATh W  aKTYaJIIM3MpPOBaTh TNpolieMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPENeNIATh IIeNM JIeATENBbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUHM MX JOCTHIKCHHSA,
COOTHOCHUTH PE3YyJIbTaThl IEATEIHHOCTHU C MOCTABICHHBIMH LIETSIMU;

WCIOJNB30BAaTh TPU OCBOCHWU 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS: BBLICTATH
XapakTepHble TMPU3HAKM TOHATUA H  yCTAHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIHME MOHATHUS JIJIS1 OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIHA;

YCTaHABJIMBAThH PUYMHHO-CIICJICTBEHHBIE CBS3U MEKIY H3y4aeMbIMH SBIICHHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXJEHUs (MHIYKTUBHBIC, JIelyKTUBHbIE, 110 aHAJIOTHH), BBISABIIATH
3aKOHOMEPHOCTH W TIPOTHUBOPEYHsS] B PACCMATPHBAEMBIX SIBICHUSX, (OPMYJIMPOBATH BBIBOJIBI U
3aKIIIOYEHUS;

MPUMEHSTh B TPOLECCE TO3HAHUS HCIOJIb3yeMble B XUMHUHM CHUMBOJHYECKHE (3HAKOBEIC)
MOJIeNIH, MPeoOpa3oBbIBaTh MOJICNIBHBIE MPEICTABICHUS — XMMUYECKUNA 3HAK (CMMBOJI) 3JIEMEHTA,
XuMudeckas (opMmyna, ypaBHEHHE XUMHUYECKOW pEaKIWW — TPH pEIIeHHH  Y4eOHBIX
MI03HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, MPUMEHSATh Ha3BaHHbIE MOJEIbHBIE MPEACTABICHUS IS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB M3YYa€MBIX BEIIECTB U XUMHUYECKUX PEAKIIHIA.

2) 0a30BbIe HCCIe0BATeIbCKHE 1eiCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMynMpoBaTh IETM M 3aJa4d  UCCIENOBaHMS, UCIOJIb30BaTh IIOCTAaBICHHbIE U
CaMOCTOSITENTbHO C(OPMYJIMPOBAHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI IS
(bopMHpPOBaHUS TUIIOTE3HI 110 MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIAJIETh HABBIKAMHU CAMOCTOSITEJIHHOTO IUIAHMPOBAHUS W TIPOBEACHUS YUCHHUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH yYMEHHUS HAONIOJATh 3a XOJOM IMIpoOIlecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTaTr, GOopMyIUpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEOBaHMS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOJECIAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOH MCCIIEeOBATENbCKOM M MPOEKTHOH JesATeTbHOCTH,
MPOSABIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY TIIOMCKY METOJOB pELIeHUs
MPAaKTUYECKHX 33/1a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.
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3) pa6ora ¢ nngopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHMKAX MH(OpManuy (HayqHO-TIONMyJISIpHAS JIUTepaTypa
XMMHAYECKOTO COJEp)KaHUs, CHpaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHaIM3MpOBATh
UHQOPMAIMIO PA3IMYHBIX BHIOB M (OpM MpeacTaBieHHs, KPUTHUECKH OLEHHBATH €&
JOCTOBEPHOCTh U HETIPOTHBOPEUUBOCTD;

(bopMyIHpOBaTh 3ampOChl M TPUMEHSATh PA3IWYHbIE METOABI TPH IIOUCKE M OTOOpe
nHpopManun, HeOOXOMMOM [T BBITIOJIHEHHUS YI€OHBIX 33/1a4 ONPEAeIEHHOTO THIIA;

NpUOOpPETaTh ONBIT MCHOJB30BAaHUA HH(MOPMAIUOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHHA W
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHMAIBHYIO (OpMY NpeACTaBICHHS HWHPOPMAIMH (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIIOJIB30BAaTh HAYYHBIH S3bIK B KadeCTBE CpeICTBa IpH paboTe C XHMHUYECKOH
uHpoOpMaLKeii: IPUMEHATh MEeXIpPeAMETHbIE ((PU3NYecKre U MaTeMaTHUECKHE) 3HAKH U CUMBOJIBI,
dhopmyel, a0OpeBUATYpPBI, HOMEHKJIATYPY;

MCIIOJIh30BATh 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISITHOCTH.

KomMyHHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe 1eilicTBUA:

3a71aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOM TEMBI B XOJI€ TUAJIOTa U/HITH JUCKYCCHUH,
BBICKA3bIBaTh UJCH, q)OpMYJII/IpOBaTB CBOM MPCAJIOKCHUA OTHOCHUTCIIbHO BBIITIOJIHCHU A
NPEeAJIOKESHHOH 3a/1a4u;

BBICTYNATh C MPE3CHTAUMENd pPE3yJbTATOB I103HABATEIbHOW JEATEIBHOCTH, IIOJYYEHHBIX
CaMOCTOSITENILHO MJIM COBMECTHO CO CBEPCTHHKAMU TPH BBITIOJIHEHUN XUMHYECKOTO SKCIIEPHMEHTA,
IPAaKTHYECKOH paboThI 10 HCCIEIOBAHUIO CBOICTB M3y4aeMbIX BEIIECTB, pealn3ali y4eOHOTro
NpoeKTa, W (OPMYJIHPOBATH BBIBOABI IO pPE3yJbTaTaM IPOBEAEHHBIX MCCICAOBAHUN ITyTEM
COTJIACOBAHUS TO3UIUH B X0JIe 00CYKACHUS M 0OMEHA MHEHUSIMH.

PeryasitTuBHbIe yHHBepCaJbHbIC y4eOHbIE 1eHCTBHSA:

CaMOCTOSITEJIbHO TUJIAHUPOBAaTh U OCYIIECTBISATH CBOIO ITO3HABATENIbHYIO JESATEIBbHOCTD,
ompenensas e€ LeNd W 3aJauyd, KOHTPOJIMPOBATH U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBAThH
IpeaaraéMblii allrOPUTM JEHCTBUIM NpU BBINOJIHEHWH YYE€OHBIX M MCCIEA0BAaTENbCKUX 3aj]ad,
BbIOMpaTh Hanbosee >PPEeKTUBHBIN COCO0 MX pelIeHUs ¢ Y4ETOM MOJy4YeHHsS HOBBIX 3HAHHMH O
BELIECTBaX U XUMHUUYECKUX PEaKLIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb JIEATENBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3ynbTaThl OCBOCHMS MPOTPaMMBI MO XMMHMM Ha YriayOJIE€HHOM YpOBHE Ha
YPOBHE CpelHEero obmero oOpa3oBaHHs BKJIIOYAIOT crenuduueckue s y4eOHOro mnpeamera
«XUMHS» HAay4yHblE 3HAHUS, YMEHHMSI U CIOCOObI JEHCTBUII 1O OCBOGHMIO, MHTEPIpETalluh U
npeoOpa3oBaHUIO 3HAHUHM, BUABI JAEATEIBHOCTU IO TOJIYYEHHIO HOBOI'O 3HAHUS U NPUMEHEHHUIO
3HAHUA B Pa3MYHBIX YYEOHBIX CHUTyallMsiX, a TaKK€ B pEAIbHBIX XU3HEHHBIX CHUTYyalMsX,
CBSI3aHHBIX C XMMHEHW. B mporpamme no XMMHM NpPEAMETHBIE PE3YIbTAThl IPEACTABIECHBI IO TOJamM
N3Yy4YEHUSI.

10 KJIACC
Hpe,Z[MeTHLIC PE3YIbTAThl OCBOCHUSA KypCa ((OpFaHI/I‘lCCKaﬂ XUMUSD) OTPAXKAKOT!
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-c(hopMUPOBAHHOCTH MPEICTABICHUI: 0 MECTe U 3HAUEHUU OPraHUYeCKOW XUMHH B CHCTEME
€CTECTBEHHBIX HayK M €€ polM B 00ECHEeUYeHUN YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA B PEILICHUU
npoOJIeM HKOJIOTHYECKOM, IHEPreTHUECKOW M MUIIEeBOH 0e30MacHOCTH, B Pa3BUTHH MEAMULIMHBI,
CO3/IaHMM HOBBIX MAaTe€pHaJOB, HOBBIX HMCTOYHMKOB HSHEPIUH, B OOECHEUEHHM DPALUOHAIBHOTO
MPUPOJIONIONB30BaHUA, B (POPMUPOBAHUN MHPOBO33PEHUS M OOIIEH KyIbTyphl YENIOBEKA, a TAKKe
9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 370POBBIO U IIPUPOIHON CPEIE;

-BJIaJICHUE CUCTEMOIN XUMHUUYECKUX 3HAHUI, KOTOPasl BKIKOYAET: OCHOBOIIOJIAralOIINE TOHATHS
— XMMHUYECKHI 3JIEMEHT, aTOM, SIPO M AJICKTPOHHAS 000JI0YKa aToMa, S-, P-, 0-aTOMHBIC OpOHTAIIH,
OCHOBHOE U BO30YXJIEHHOE COCTOSHUS aTOMa, THOpUAN3ALKs aTOMHBIX OpOHTaseid, HOH, MOJIEKYIIa,
BaJICHTHOCTb, 3JIEKTPOOTPHULIATEILHOCTh, CTEIIEHb OKUCIIEHUS, XMMUYECKasl CBsI3b, MOJIb, MOJISIPHAs
Macca, MOJSIpHBIA 00BEM, YITIEpOAHBIA cKeleT, (yHKIHOHATIbHAS TPYIIa, paJAUKall, CTPYKTYpPHbBIE
(bopMmyibl (pa3BEPHYTHIE, COKPAIIEHHBIE, CKEJIETHBIE), U30MEPHSI CTPYKTYpHAasi U IPOCTPAHCTBEHHAs
(reomeTpuueckas, ONTHYECKAs), HU30MEPbl, TOMOJOTMYECKMM psiJl, TOMOJIOTH, YIJIEBOAOPOJBI,
KHUCJIOPOA- U a30TCOJEpKAlUe OPraHUYEeCKUE COEIMHEHMs, MOHOMEp, IMOJIUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEOUHEHMS; TEOpUM, 3aKOHbl (mepuoanyeckuit 3akoH /I
. MenneneeBa, Teopusi CTpOCHUs OpraHudeckux BemecTB A. M. byriepoBa, 3akoH cOXpaHEHUs
Macchl BEILECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS HSHEPrUM IPHU XUMHUYECKUX pEaKLUsX),
3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XMMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEXKALIHE B OCHOBE
MIOHUMAaHUSI TPUUYMHHOCTU M CUCTEMHOCTU XMMUYECKHUX SIBJICHHM; MPEICTaBICHHUSI O MEXaHU3Max
XUMUYECKHUX PEeaKLUUi, TePMOJUHAMUYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTAX UX MPOTEKAHUs, O
B3aMHOM BJIUSIHUM aTOMOB M TpyNIl aTOMOB B MoJeKyJlax (MHAYKTUBHBII U ME30MEpHbII
s¢dextsl, opuenTanTsl I u Il pona); pakronornyeckue cBeeHus 0 CBOMCTBAX, COCTaBe, MOJYyYECHUN
u 0e301IaCHOM HCIOJIB30BAHUN BAKHEHIINX OPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKON
JeSITEeIbHOCTH YeJIOBEKa, OOIMX HAay4HBIX MPUHLUIAX XMMHUYECKOrO MPOM3BOJACTBA (Ha Mpumepe
MIPOM3BOJICTBA METAHOJIA, ITepepabOTKH HEPTH);

-c(hOpMUPOBAHHOCTH ~ YMEHMIA: BBISIBJIATh ~ XapakTEpHble  MPHU3HAKU  IOHATHIA,
YCTAHABIIMBATh UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLME MOHATHS IPU ONUCAHUU
COCTaBa, CTPOCHMSI U CBOMCTB OPraHNYECKUX COCINHEHUN;

-c(pOPMHUPOBAHHOCTb YMEHMIA:

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJMKY JJII COCTABIIEHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) POPMYJT OPraHNYEeCKUX BEIIECTB;

-COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIMA U PacKpbIBATh UX CYIIHOCTb: OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi MOCPEICTBOM COCTAaBJIEHUS 3JEKTPOHHOrO OajlaHCa THX peakiuil,
peaxkiuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS X MOJIHBIX U COKPALIEHHBIX MOHHBIX YPABHEHMI;

-M3rOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYEeCKMX BELIECTB M  WUIOCTPALMA  UX
XUMHUYECKOT0 ¥ POCTPAHCTBEHHOTO CTPOEHUS;

-c(hopMUPOBAHHOCTh YMEHHUH: YCTAHABIMBATh HMPUHAAJICKHOCTh M3YYEHHBIX OPraHMYECKHX
BELIECTB M0 MX COCTaBY U CTPOCHMIO K OINpPEAEIEHHOMY KJacCy/TpyIIe COeIMHEHUH, AaBaTb UM
Ha3BaHUs No cuctemarnueckoil Homenknarype (IUPAC) n npuBoaAUTs TpUBUATIBHBIE HA3BAHUS IS
OTIENbHBIX TNPEJCTABUTENEH OpPraHMYeCKUX BELIECTB (ITHIIEH, aleTWIEH, TOJIyOJ, TJULEPUH,
STUJICHIJIMKONb, (eHON, (hopMalbAeT/l, alleTalbIACTH/, alleTOH, MypaBbUHAs KUCIOTa, YKCyCHas
KHCIIOTa, CTEapUHOBAsl, OJICMHOBAs, MAJbMUTUHOBAs KHUCJIOTHI, TJUIUH, ajJaHUH, MaibTO3a,
bpyKTO3a, aHUIINH, AUBUHII, U30MIPEH, XJIOPOIIPEH, CTUPOI U APYTHE);

-cOPMHUPOBAHHOCTh YMEHUS ONPEAENATh BHJ XUMHYECKOH CBA3M B OpPraHUYECKHUX
COEMHEHMAX (KOBAJIEHTHAs U MOHHAS CBA3b, G- U M-CBS3b, BOAOPOJHAS CBS3b);

-cOPMHUPOBAHHOCTh YMEHUS MPUMEHSTHh TOJOXKEHUS TEOPUU CTPOEHHUS OpPraHUYECKHUX
BemectB A. M. byrnepoBa 1 0OBSICHEHHSI 3aBUCHUMOCTH CBOWCTB BELIECTB OT MX COCTaBa U
CTPOCHHS;

-c(hopMUPOBAaHHOCTH ~ YMEHMI XapakTepu3oBaTb COCTaB, CTpOeHHe, (uznueckue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX IMPEICTABUTENECH PAa3IMYHBIX KIACCOB OPraHUYECKUX BEIIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, QJKEHOB, AaJKaJUEHOB, AaJKWHOB, apOMaTHYECKHUX YIJIEBOJOPOJIOB,
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CIHUPTOB, aJbJAETHJIOB, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, KUPOB,
HUTPOCOEIMHEHUN U aMUHOB, aMUHOKHCIIOT, O€JIKOB, yrJIeBOJOB (MOHO-, AW- U MOJHCAXapHIOB),
WUIIOCTPUPOBAaTh IEHETHYECKYI0 CBSI3b MEXJAY HHUMU YpPaBHEHUSIMH  COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIMH C UCTIOJIb30BaHUEM CTPYKTYPHBIX POpPMYIT;

-c(hopMUPOBAaHHOCTH ~ yMEHHUS MOATBEPKIATh HA  KOHKPETHBIX IPHUMEpax  XapakTep
3aBUCHUMOCTH PEAKIMOHHON CHOCOOHOCTH OpPraHMYECKUX COEJIMHEHUN OT KPaTHOCTH U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBS3H), B3aMMHOI'O BIUSHUS aTOMOB M I'PYII aTOMOB B MOJIEKYJIaX;

-c)OPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKH YIIIE€BOJOPOJHOTO ChIpbs (HEQDTH,
NPUPOJHBIN Tra3, Yroiib), CIOCOObI €ro nepepadoTKU M MPAKTHYECKOe MPUMEHEHHE MPOIYKTOB
nepepaboTKH;

-c(hopMUPOBAHHOCTH BIIAJICHUSI CHUCTEMOM 3HAHMKA O E€CTECTBEHHO-HAYYHBIX METOax
MO3HAHUS — HAOIIOACHUN, U3MEPEHUH, MOICTTUPOBAHUH, SKCIIEPUMEHTE (PEalIbHOM U MBICJICHHOM)
Y YMEHHS IPUMEHSATH 3TH 3HAHUS;

-c)OPMUPOBAHHOCTh YMEHUS IPUMEHATH OCHOBHBIE ONIEPALIMU MBICIUTEIHHON J1€ATEIbHOCTH
— aHaIM3 W CHHTE3, CpaBHCHHE, OOOOIICHWE, CUCTEMATH3AIlMI0, BBISIBJICHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H — JJIsl U3yYEHUS CBOWCTB BEUIECTB U XUMHUYECKHUX PEaKIIHii;

-c()OPMHUPOBAHHOCTh YMEHHUM: BBISABIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUAMU U
MIPEJICTABICHUSIMHU JPYTHX €CTeCTBEHHO-HAYYHBIX MPEIMETOB Ui 00jiee 0CO3HAHHOTO MOHUMAaHUS
CYLUIHOCTHM MAaTE€pHAIbHOTO €IUHCTBA MHpa, UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON
XUMHH JIJ1s1 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

-cOPMHUPOBAHHOCTh YMEHHUM: IPOBOAUTH pacdy€Tbl IO XHUMHUYECKUM (dopMmynaMm H
YpPaBHEHUSM XUMHUYECKHX PEaKIUil ¢ UCIOIb30BaHUEM (PU3MUECKUX BEIHUMH (Macca, 00bEM ra3os,
KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOLUIUX BELIECTBA C KOJUYECTBEHHON CTOPOHBI: pacd€Thbl MO
HAXOXJICHUIO XUMHUYECKOW (DOpPMYIIbI BEIIECTBA IO HM3BECTHBIM MACCOBBIM JOJSIM XUMHUYECKHX
3JIEMEHTOB, POYKTaM CrOpaHusl, INIOTHOCTU T'a3000pa3HbIX BELIECTB;

c(OpPMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATH M OICHUBATh C MO3MIIMMA
9KOJIOTMUECKON 0€30IaCHOCTH MOCJEICTBUS OBITOBOM M IPOU3BOJACTBEHHOW JAESATEIbHOCTH
YeJI0BEKa, CBA3AHHOM C mepepaboTKON BELIECTB, UCMOIb30BATh MOJYUYESHHbIE 3HAHUS [T IPUHATUS
IPaMOTHBIX pEIIeHU TPOoOJIeM B CUTYallUsIX, CBA3aHHBIX C XUMHEH;

-c(hOpMUPOBAHHOCTH YMEHMI: CaMOCTOSITENBHO IUIAHUPOBaTh U MPOBOAUTH XMMUYECKUN
AKCIIEPUMEHT (TOJIyYeHHE UM M3y4yeHUE CBOMCTB OPraHUYECKUX BEILIECTB, KAUYECTBEHHBIE PEAKIIMU
YIIEBOJIOPOAOB PA3NIMYHBIX KJIACCOB M KHCIOPOJCOAEPKALIUX OPraHMYECKUX BEILECTB, PEIICHHE
HKCHEPUMEHTAIbHBIX 33J]ad M0 PACIO3HABAHUIO OPraHUYECKHX BEIIECTB) C COONIOJIEHUEM IMPAaBUI
0e301macHOro OOpalleHysl ¢ BEIIeCTBAMU U JIaDOpaTOpHBIM 000pyi0oBaHUEM, (DOPMYIHPOBATH LIETh
UCCIIEIOBAaHMsI,  MpPEJACTaBIATH B pPa3NU4HOM  QopMe  pe3yibTaThl  SKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATH UX IOCTOBEPHOCTH;

-c(hopMUPOBAHHOCTH YMEHUH:

coOnroAaTh NpaBHJia 3KOJIOTHMYECKH LEIecO00pa3sHOro MOBENEHUs B OBITY M TpPYAOBOH
NESATEIBHOCTH B IEJIIX COXPAaHEHUs CBOETO 3[0pPOBbsS, OKPYKAIOWIEH NPUPOIHON cpedsl U
JOCTUXKEHUS €€ YyCTOMUYMBOIO Pa3BUTHS;

-0CO3HABaTh OMNACHOCTh TOKCHMYECKOIO JEHCTBUS Ha JKMBBIE OPraHU3MBbI OIpPEAEIEHHBIX
OpraHMYeCKHUX BEIIECTB, MOHUMas cMbIca noka3arens [1J1K;

-aHAIM3UpPOBAaTh  LEJIECOOOpPa3HOCTh ~ NPUMEHEHHsS ~ OpPraHWYEeCKMX  BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOILIEHUS PUCK-TIOJb3a;

-c(hOpMUPOBAHHOCTH  YMEHUI: OCYIIECTBIIATh II€JICHANPABICHHBI TOUCK XUMHUYECKOU
nH(pOpMallMi B pa3IMYHbIX MCTOYHUKAX (Hay4yHass M ydeOHO-Hay4yHasl JHUTeparypa, CpelcTBa
MaccoBoil uH(popmaruu, WHTepHET M Jpyrue), KpUTHUYECKU aHATU3UPOBATH XUMHUECKYIO
nH(popmMaIuio, mepepadbareiBaTh €€ U UCIOJIH30BaTh B COOTBETCTBUM C IIOCTABIECHHON Yy4eOHOM
3a7a4ei.
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11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUN: O MaTEpPUAIIBHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTSX U
II03HABAEMOCTH SIBJICHUHM IPUPOABI, O MECTE U 3HAYCHUU XMUMHM B CUCTEME €CTECTBEHHBIX HAYK U
e€ poau B 00eCHEYEHUH YCTOWYMBOIO PA3BUTHS, B PpEHIEHUU NPOOJIEM 3KOJOTHMUECKOM,
SHEPreTUYECKO M MUIIEBON 6€30aCHOCTH, B Pa3BUTHN MEAULIMHBI, CO3/IaHIMHM HOBBIX MAaTEPUAIOB,
HOBBIX HCTOYHHMKOB OJHEPIUH, B O0ECIEYEHUH PpALMOHAIBHOIO IPUPOJOIOIb30BaHUSA, B
(GOopMHpPOBaHUN MHUPOBO33PEHUS M OOWIEH KyJIbTYpbl UENOBEKa, a TaKXKe HSKOJOTHMYECKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U IPUPOJIHON CPEAE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHUN, KOTOpas BKJIKOYACT: OCHOBOIIOJIATAIOIIUE IOHATHS
— XMMHYECKHUI DJIEMEHT, aTOM, SIPO aToMa, U30TOIbI, DJIEKTPOHHAs 000JI0YKa aroma, s-, pP-, d-
aTOMHBIE OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMS aToMa, THMOpUIM3alMs aTOMHBIX
opOuTanel, HOH, MOJEKYNa, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIECHUS,
XUMHUYECKas CBA3b (KOBaJEHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJAHAs), KpHUCTAJUIMYECKas
peléTKa, XUMHUYECKas peaklus, pacTBOp, SJEKTPOJIUTHI, HEJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS
JUCCOLManysl, CTENEeHb IHUCCOLMALNNA, BOJOPOIHBIM IOKA3aTellb, OKHUCIUTEIb, BOCCTAHOBHUTEID,
TeroBod 3((PEeKT XuMHUECKOW peakUuu, CKOPOCTh XHMMYECKOHW peakluH, XUMHUYECKOe
paBHOBECHE; TEOPUU U 3aKOHBI (TEOPHUS AIIEKTPOIUTUUECKON AUCCOIMALMH, IEPUOIUYECKUI 3aKOH
J.W1. MenneneeBa, 3aKOH COXPAaHEHHMS MAacChl BEILECTB, 3aKOH COXPAaHEHUS M IPEBPALLECHUS
SHEPTUM NPU XUMUYECKHX PEaKLMsIX, 3aKOH IIOCTOSHCTBA COCTaBa BEUIECTB, 3aKOH JACHCTBYIOLIUX
Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3BIK XUMHM, MUPOBO33PEHUYECKUE 3HAHUS, JeXKallue B
OCHOBE ITOHMMAaHHs MPUYMHHOCTH M CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUN; COBPEMECHHBIC
IIPEJICTABICHNUS] O CTPOECHUHU BEIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIPHOM M HaIMOJIEKYJIIPHOM
YPOBHSX; MpPEACTABICHUS O MEXAHM3Max XUMHUYECKHX pEaKklud, TEePMOIANHAMUYECKUX
U KHHETHYECKMX 3aKOHOMEPHOCTAX MX IPOTEKaHUSA, O XMMHYECKOM PAaBHOBECHM, pacTBOpax M
JUCHIEPCHBIX cHCTeMaxX; (PaKTOJOTMYECKHE CBEJEHHS O CBOWCTBaX, COCTaBe, MOJIYYEHUH U
0€30I1aCHOM HCIMOJIb30BAaHUM BaKHEHIIMX HEOPraHMYECKUX BEIIECTB B OBITY M NPAKTHYECKOIl
JeSITEIbHOCTH YeJIOBEKa, OOIIMX HAayYHBIX MPUHIUIIAX XMMHUECKOTO IPOU3BOICTBA;

-c(hopMUPOBAHHOCTD YMEHUU: BBIABIIATH XapaKTepHbIe IIPU3HAKU
IOHSATUH, YCTAHABIMBATh UX  B3aMMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOINE  IOHATUSA  IIpH
ONMCAaHUU HEOPraHUYECKUX BELIECTB U UX IPEBPALCHUN;

-cOPMHUPOBAHHOCTh YMEHUS UCIOJB30BaTh XUMHUYECKYIO CHMBOJUKY [UIsI COCTaBICHUS
(bopMyI1 BEIIECTB U YpaBHEHUH XUMHMUYECKUX peakiuii, cucteMatuueckyro HoMeHkiarypy (IUPAC)
Y TPUBUAJIbHBIE HA3BAHUS OTIENbHBIX BELIECTB;

-c()OPMHUPOBAHHOCTb YMEHHS OINPEAEIATh BAJICHTHOCTh U CTENEHb OKUCIIEHUS XUMHUYECKHUX
JJIEMEHTOB B COCIMHEHUAX, BHJ XUMHYECKON CBSA3M (KOBAJEHTHAs, WOHHAs, METAJUIMYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

-c(hOpMUPOBAHHOCTH ~ yMEHUS OOBACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3W M THUMNA KPUCTAIIMYECKOW pemeETKH, OOMEHHBIM U JOHOPHO-aKIENTOPHBIH
MeXaHU3Mbl 00pa30BaHUs KOBAJICHTHOM CBS3H;

-cOPMHUPOBAHHOCTh yYMEHHUM: KJIacCU(UIUPOBATh: HEOPraHWYECKHE BELIECTBA [0 UX
COCTaBy, XUMHMUYECKHE PEAKIMU IO pa3IMYHBIM IpH3HAaKaM (YUCIy W COCTaBYy peardupyrouiux
BELIECTB, TEIJIOBOMY JS(PQEeKTy peakuuu, HN3MEHEHHUIO0 CTEleHEeH OKHUCICHHUS DSJIEMEHTOB,
O0paTUMOCTH, YYacTHIO KaTalu3aTopa M JpyrHe); CaMOCTOSTEIbHO BHIOMpATh OCHOBAHUS U
KpUTEPUH I KJIacCU(UKALUY U3Y4aeMbIX BEIIECTB U XUMHUYECKHUX PEaKIIHii;

-c(hopMUPOBAHHOCTH YMEHMS PACKpBIBATh CMBICI Iepuoandeckoro 3akona J[. 1. Menneneena
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYI0, 00BICHUTENbHYIO U MPOTHOCTHYECKYIO () YHKIUY;

-c(hopMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHHE AaTOMOB M HOHOB
XUMHUYECKHX  DJIEMEHTOB  IIEpBOIO—YETBEPTOro  mepuogoB  Ilepuogmueckoil  cUCTEMBI
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J.W1. MenneneeBa, UCIIONb3Ysl IOHATHUS «IHEPTETUUECKUE YPOBHUY, «3HEPTE€TUUYECKUE TIOTYPOBHU,
«s-, p-, d-aToMHBIE OPOUTAIIHY», KOCHOBHOE M BO30YKAEHHOE SHEPTETUUCCKUE COCTOSHHS aTOMay;
OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB M HMX COCAMHEHUI IO
nepuojgaMm u rpynnam Ilepuoanueckoit cucrtemsl [l. 1. MenneneeBa, BaJ€HTHbIE BO3MOXKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHMSI UX 3JIEKTPOHHBIX 000JI0YEK;

-cOpPMHUPOBAHHOCTh YMEHUM: XapaKTepH30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOICTBA
BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYILIECTBOBAHUE TI'E€HETUYECKOM CBS3M MEXAY
HEOPraHUYECKMMH BEUIECTBAMU C IOMOIIBIO YPABHEHHI COOTBETCTBYIOIMX XUMHUECKUX PEAKIIMIA;

-c(hopMUPOBAHHOCTH yMEHUS PAaCKPHIBATh CYIIHOCTb: OKHUCIHTEIbHO-BOCCTAaHOBHTEIBHBIX
peakuuii mOoCpPEACTBOM COCTaBJICHUSI AJIEKTPOHHOIO OalaHca ATHX peaklui; peakiuil MOHHOTO
oOMeHa IyTEM COCTABIICHHSI UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHU; Peaknuil THAPOIN3a;
peakuuii KomIuiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aIFOMUHHUS);

-c(hopMUPOBAHHOCTH YMEHHSI OOBACHATH 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHUECKUX PEAKIINN
C Y4ETOM HX DSHEPreTHYECKUX XapaKTEPUCTHK, XapaKTep H3MEHEHHsS CKOPOCTH XHUMHUYECKOU
peakuuu B 3aBUCUMOCTU OT Pa3JIMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEILEHUS XUMHUYECKOIO
paBHOBeCHsI MO BIMSHUEM BHEIIHUX Bo3zaeicTuil (mpunuui Jle [llarense);

-c)OPMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh XUMHUYECKUE PEAKLIMHU, JIeKallue B OCHOBE
MIPOMBIIIIJICHHOTO MOJIYY€HHUsI CEPHON KUCIOThI, aMMHUaKa, OOII1e HayYHbIE MPUHIIUIIBI XUMHUYECKUX
IIPOU3BOJICTB; 11€J1€CO00Pa3HOCTh IPUMEHEHHSI HEOPIraHUYECKUX BEIECTB B IPOMBILIUIEHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHUSI PUCK-TIOJB3a;

-C()OpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUUW O METOJaX HAYYHOTO TMO3HAHUS SBJICHUM
MPUPOABI — HAOIIOICHHE, U3MEPEHUE, MOJICTUPOBAHUE, YKCIIEPUMEHT (pealbHbIH U MBICICHHBIH ),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHs PUMEHSATh 3TH 3HAHUS MIPU HKCIEPUMEHTAIbHOM
WCCJIEIOBAaHUH BELIECTB U AJII OOBSICHEHHS XMMHUYECKHUX SBJICHHUN, HMEIOIIUX MECTO B MPUPOJIE,
MIPaKTUYECKON AESITEIbHOCTU YEJIOBEKA U B IOBCEHEBHON XKU3HU;

-c)OPMHUPOBAHHOCTb YMEHHS BBISIBIATH B3aUMOCBSI3b XMMHYECKHX 3HAHWN C MOHATHSAMHU U
IIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAYYHbIX IIPEIMETOB Ul 00Jie€ 0CO3HAHHOIO NOHUMAaHUs
MaTepuaibHOr0O €IMHCTBA MUDPA;

-c)OPMHUPOBAHHOCTH YMEHMS MPOBOJUTH PACUETHI: C MCIOIb30BAaHUEM IOHSATUH «MaccoBast
7107151 BEIIECTBA B PACTBOPE» M «MOJIIpHAsk KOHIIEHTPALKs»; Macchl BellecTBa MM 00bEMa ras3a no
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU OOBEMY OIHOIO M3 Y4YacCTBYIOIIUX B peaKluu
BELIECTB; TEIJIOBOro 3(dexTa peakluy; 3HaueHUsI BOJOPOIHOIO MOKa3aressl paCTBOPOB KUCIOT U
I1e7I04Yel ¢ U3BECTHOM CTENEHbIO AUCCOLUAIMH; MacChl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTa
peaxkiuu, eciu OJIHO M3 MCXOJHBIX BEILECTB JaHO B BUJE pacTBOpa C ONpeAeNEHHOW MaccOBOM
70J1el pacTBOPEHHOIO BEILECTBA MJIM JJTAaHO B U30BITKE (MMEET MPHUMECH); JIOJU BBIXOA MPOAYKTa
peakuuu; 00bEMHBIX OTHOILLIEHUI ra30B;

-c(hOpMUPOBAHHOCTh YMEHMIA: CaMOCTOSITENBHO IUIAHUPOBaTb U MPOBOAUTH XMMUYECKUN
SKCIIEPUMEHT (IIPOBEJIEHUE PEAKIMil MOHHOTO OOMEHa, MOJTBEP)KJIEHUE KauyeCTBEHHOI'O COCTaBa
HEOPraHWYECKUX BEIIECTB, ONPEIEIICHUE CPEllbl PacTBOPOB BELIECTB C IMOMOIIBI HMHAMKATOPOB,
U3Y4YEHHE BIMSHUS pa3IUYHbIX (AKTOPOB HA CKOPOCTh XMMHMUECKOM peakllid, penieHue
AKCIIEPUMEHTANBHBIX 3a7ad 1mo TemMam «Mertamns» U «Hemetamnb») ¢ coOMOEHUEM TIPABHIT
0e301macHOro OOpalieHus ¢ BElIeCTBAMU U JIaOOpaTOpHBIM 000pyi0BaHUEM, (POPMYITHPOBATH LIETh
HCCIIEIOBAHMSI, TPEICTABIATh B PA3JIMYHOM (hopMe pe3ylbTaThl SKCIIEPUMEHTA, aHAIU3UPOBATh U
OLIEHUBATh UX JIOCTOBEPHOCTH;

-c(hopMUPOBAHHOCTH YMEHMIA: COOMIOATh MpaBHiia IOJIb30BAHUS XUMHUECKOW MOCYIOH U
Jab0paTOPHBIM 000PYIOBAaHUEM, OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIMSIMH TIO
BBITOJIHEHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB, SKOJIOIMYECKH 1[€IeCO00pa3HOro MOBEJCHUS B
OBITY U TPY/ZOBOM JNESITEIBHOCTU B IIEJISIX COXPAHEHUSI CBOETO 37I0POBbsI, OKPYKAIOMIEH TPUPOTHON
Cpelbl M JOCTUKEHUS €€ yCTOMYMBOTO Pa3BUTHS, OCO3HABATH ONACHOCTh TOKCHUYECKOIO IEHCTBUSA
Ha JKHUBbIE OPraHU3Mbl OIpPEAETIEHHBIX HEOPraHMYEeCKUX BEIIECTB, MOHMMAas CMBICT IOKa3aTess

TTIK;
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-c(hopMUPOBAHHOCTH YMEHHUH: OCYIIECTBIATH IleJICHANPABICHHBI TMOUCK XHUMHYECKOU
uHGOpMalMM B Pa3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4yHas JIUTepaTypa, CpPeAcCTBa
MaccoBoil uHpopmauuu, HWHTepHET W Opyrue), KPUTUYECKH AaHAJIU3UPOBATH XUMHUYECKYIO
uHpopMaluio, nepepadaTbiBaTh €€ U HCIOJIb30BATh B COOTBETCTBUU C IOCTABIEHHOM yueOHOMH
CENER (78
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TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KoaunuecTBO 4acoB

INPOI'PAMME

Ne HaumeHoBaHue pa3iesioB U TeM
. IporpaMMebI Yueonnie KontpoabHbie IIpakTuueckasi
Yyacel padoTsI 4acTh
Pasznea 1. TeopeTuyeckne OCHOBbI OPraHUYEeCKOM XMMUM
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHMS OPraHUYECKUX COETUHEHUH A. 8 0 0
M. bytneposa
Uroro no pazneny 8
Paszneua 2. YriieBoaopoanbl
21 [IpenenbHbIE YTI€BOJOPOIBI — aJTKaHBI, 5 0 0
[IUKJIOATKAHBI
29 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 14 0 1
QJIKaTUCHBI, AJIKIMHBI
2.3 ApoMaTH4ecKe yriieBOA0POIbI (ApEHBI) 8 0 0
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 4 0 0
UX mepepadoTKa
2.5 ["anmoreHnpon3BOIHBIC YTIEBOIOPOIOB 4 1 0
Wroro no pazneny 35
Paznen 3. Kuciopoacoaepskamme opranndecKue coenHeHust
3.1 Cruptel. denon 11 0 1
KapOoHHIIbHBIE COCTMHEHUS: ATbICTUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. ClI0KHBIE 21 0 1
a¢upsl. XKupbl
3.3 YrieBoasl 9 1 0
Uroro no pazneny 41
Pasnen 4. A3oTcoaep:kainye opraHudecKkue coeIMHeHUus
4.1 ‘ AmuHbl. AMUHOKHCIOTBIL. benkn 12 1 2
Hroro no paszneny 12
5.1 ‘ BBICOKOMOJIEKYIISIPHBIE COEMHEHMSI 6 0 1
Hroro no paszneny 6
OBHIEE KOJIMYECTBO YACOB 11O 102 3 6

IIpomexyTouHas aTrecTanus NPoBOAUTCA B opMe roJ0BOro oneHUBaHUA 0e3 yuera

TeMaTH4YeCKHX MPOBEPOYHBIX PadoT.




24

11 KIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

Ne /i nporpaMMBI Yueonnie Koutposabnbie IIpakTuueckasi
4acebl padoThI 4acThb
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoma. Ilepuoanueckuii
11 3akoH ¥ [leproauyeckas cucrema 9 0 0
XUMHUYECKUX 3jieMeHToB [[. U.
Meupeneena
12 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 0
BEILIECTB
1.3 XHUMHYECKUE PEAKITUN 19 1 3
Wroro no pazneny 39
Paznen 2. Heoprannuyeckasi XumMusi
2.1 Hemeramnsl 31 1 3
2.2 Mertaiuib 23 1 2
Wroro no pazneny 54
Paznen 3. Xumus u )Ku3Hb
31 MeTtoanl TO3HAHUS B XUMHUH. X MU 9 0 0
1 KU3Hb
Wroro no pazneny 9
OBUIEE KOJINYECTBO YACOB 11O 102 4 8

INPOI'PAMME

HpOMe)KyTO‘lHaﬂ arTrecTanusl MpoBOAUTCA B (])opMe roaoBoro OMcHUBaHUA oe3 yuera

TEeMAaTHYeCKHX NMPOBEPOYHBIX padoT.




