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1.IIOACHHUTEJIBHASA 3AITMCKA

Pabouass mporpamMma mo XWMHUH Ha YpOBHE cCpeaHero ooOmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe @enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obpazoBannu B Poccuiickoii
Qenepanuny, TpeOOBaHMN K pe3yibTaTaM OCBOEHHS (enepaabHOi 00pa3oBaTeNbHOW HPOTPaMMBI
cpennero oOmero oodpazoBanusa(POIl COO), npeacraBieHHbix B DefepaqbHOM TOCYAAPCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom Konuenuuu mnpenogaBaHusi y4dyeOHOIrO IpeaMera
«Xumus» B 00pazoBaTeNbHbIX oOpraHuzanusax Poccuiickoit @enepanyu, pearu3ylOIIUX OCHOBHbBIE
oOpa3oBaTenbHbIE TPOTPAaMMBI, W OCHOBHBIX MOJOXeHMHA «CTpaTeruv pa3BUTHS BOCHHUTAHHUS B
Poccwuiickoit ®enepanuu Ha niepuof 1o 2025 roga» (Pacnopsukenne [IpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

XvMHUs Ha ypOBHE YIiyOJEHHOIO M3YYEHHUs 3aHUMAET BAKHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4yHOTro oOpazoBanus ywammuxcs 10-11 kmaccos. M3ydenue mpenmera, peann3yeMoe B YCIOBHUSX
nuddepeHIpPOBaHHOTO, MPOPUIHLHOTO OOYYEHHs, MPU3BAHO O00ECIEeUnTh 00IIe0O0pa3oBaTEIIPHYIO U
OOLIEKYIbTYPHYIO MOATOTOBKY BBIMTYCKHHUKOB IIKOJIbI, HEOOXOAUMYIO JI aJalTaluud UX K OBICTPO
MEHSFOIMMCS YCIIOBHSIM KH3HH B COLIMYME, a TaKXe Ui MPOAOJDKEHHS OOydeHHs] B OpraHM3aLUsX
po¢eCCHOHATBLHOTO 00pa30BaHMs, B KOTOPBIX XUMHUS SIBIISICTCSI OHOM U3 MPHOPUTETHBIX AUCIUTLINH.

B nmporpaMmMe 1o XuMuu Ha3HaYeHHE NpeaAMeTa «XUMHUSH TOTy4aeT NOAPOOHYI0 HHTEPIPETAIII0
B COOTBETCTBUU C ocHoBomnonaratommmu nojoxeHussmu @I'OC COO o B3auMo00yCIOBICHHOCTH
Henei, conepykaHusi, pe3yibTaToB OOydeHHs W TpeOOBaHUI K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHIETETHCTBOM TOMY SIBJISIFOTCS CIIEAYIOIINE BBITOIHIEMbIE TPOTPAMMOI 110 XUMUH (DYHKITHH:

e uHPOPMAIMOHHO-METOIMYECKAsl,  pealn3alnusi  KOTOpOM  oOecrednmBaeT  IMOJyYeHHE
NPECTaBICHUS O LEJSIX, COJEPKAHUU, OOIIEH cTpaTeruu 00y4YeHHs, BOCIIUTAHUS U Pa3BUTHS
00y4arouxcsi CpeICTBAMHU MPEIMETa, U3y4aeMOro B paMKaxX KOHKPETHOTO PO uIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLIAS, KOoTopas npelycMaTpuBaeT
OTIpeNieNIeHNe: TPUHIUIIOB CTPYKTYPHPOBAHUS M TIOCIECAOBATEILHOCTH U3YyYEHHs Y4eOHOTO
Marepuaia, KOJIWYECTBEHHBIX M Ka4eCTBEHHBIX €ro XapaKTepUCTHK;, IOAXOJ0B K
(GOpMHpOBAHUIO  COJIEpXKATEIbHOM OCHOBBI KOHTPOJS M  OLEHKH 00pa3oBaTelbHbBIX
JOCTIDKEHUH o0ydaromuxcs B paMKax HMTOroBOW arrectaud B (opMe eAMHOro
rOCyJapCTBEHHOTO SK3aMEHa M0 XHUMHH.

[Tporpamma 115t yrryOn€HHOTO H3YYEeHUST XUMUU:

e yCTaHABIMBAaeT HWHBAPHAHTHOE IPEIMETHOE COJEpKaHHe, 00s3aTeNbHOE ISl HM3Y4YCHHUS B
paMKax OTAENBbHBIX MPOQUIEH, MpeIycCMaTpUBACT paclpeaeiieHHne U CTPYKTYPHPOBAaHHE €To
0 KJ1accaM, OCHOBHBIM COJIepKaTeIbHBIM JIMHUSM/pa3iesiaM Kypca;

e JaéT MNpHUMEpPHOE paclpeleieHue y4yeOHOr0 BPEMEHH, PEKOMEHJYeMOro Ul H3y4eHHUs
OTJENbHBIX TEM;

e [peularaeT MPUMEPHYIO IOCIEA0BAaTEIbHOCTh HM3Y4YeHUs y4yeOHOro marepuaiga ¢ y4éTom
JIOTHKH ITOCTPOSHUS Kypca, BHYTPUIIPEAMETHBIX M MEXKIIPEIMETHBIX CBSI3CH;

e JaéT METOIUYECKYI0 WHTEPIPETAINIO eJIel W 3a/1a4 M3ydeHHs TpeaMeTa Ha YriyOneHHOM
YPOBHE C Y4YETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEJHEro obiero oOpa3oBaHus,
COJIepXKATENbHON  XapaKTePUCTUKU IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHMS OCHOBHOM
oOpa3oBaTenbHOW  TMpoOrpaMMbl  cpeaHero  obmero  oOpa3oBaHus  (JIMYHOCTHBIX,
METalpeIMETHBIX, TMPEIMETHBIX), a TakkKe C YYETOM OCHOBHBIX BHJIOB Y4eOHO-
MO03HABATENIbHBIX JEHCTBHI 00yJaromerocs o OCBOEHUIO COJIEpKaHus MpeIMeTa.

[To BceM Ha3BaHHBIM TO3HWIHUSM B MPOTpaMMe MO XUMHH MPEIyCMOTPEHA MPEEeMCTBEHHOCTh C
o0yyeHHMeM XHMMHU Ha ypOBHE OCHOBHOIO OOIIero oOpa3oBaHMs. 3a IMpelesiaMd YCTaHOBJIEHHOU
OporpaMMoOil MO XMMHUHU 00s3aTelbHON (MHBAapUAHTHOM) cocCTaBiAONIEH coaep)kaHus y4eOHOro
npeaMera
«Xumus» ocTa€rcs BO3MOXKHOCTH BbIOOpa €ro BapMAaTHBHOM COCTaBIAIONIEH, KOTOpas JOJDKHA



OTIPEEIATHCSA B COOTBETCTBUH C HAIMIPaBJIEHUEM KOHKPETHOTO Mpoduis o0yueHus.

B cootBerctBuu ¢ koHuenrtyaibHbIMH MOJ0XeHUIMH PI'OC COO o Ha3HAUYE€HWU MPEIMETOB
6a30Boro u yriyoJaéHHOTO ypoBHEH B cuctemMe auddepeHnpoBaHHOTO 00yUeHHsI Ha YPOBHE CPETHETO
obmiero o0Opa3oBaHMS XMMHUS Ha YpOBHE YIIIyOJIEHHOTO H3y4YCHHs HANpPaBIeH Ha pean3alHio
IPEEMCTBEHHOCTH C TOCIEAYIOUIMM JTaloM TMOJXY4YeHHUS XHUMHUYECKOro o00pa3oBaHUSI B paMKax
U3YYEHHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX M XMMHYECKHUX JUCUUIUIMH B By3aX M OpPraHU3aLUAX
cpenHero mnpodeccHOHAILHOTO 00pa3oBaHus. B 93To CBsA3M UW3y4YeHHE TpeaMera «XHUMHS»
OPUEHTHPOBAHO MPEUMYIIECTBEHHO HA PACIIMPEHUE U YTIyOJIEHHE TEOPETUYECKOH M MPaKTUYECKOM
MOJTOTOBKUA OOYyYaroUIMXCsl, BbIOpABIIMX OIpeneiaéHHbId Npoguiib OOy4eHHs, B TOM UHUCIE C
NEPCIEeKTUBOM  TOCJIEAYIOMIEr0  MOJyYeHUs  XUMHUYECKOro OOpa3oBaHMs B OpPraHHU3alMIX
npodeccuonansHoro oopazosanus. Hapsiay ¢ atum, B ceere TpedboBannii ®I'OC COO k miaHupyeMbIM
pe3ynbTaraM ocBoeHUs (henepaibHON 00pa3oBaTEIBHON MPOrpaMMBbI CPEIHEro 00IIero oopa3oBaHUs
u3ydeHue npeameTa « XuMUs» OpUESHTHPOBAHO TaKkKe Ha PELICHHE 3a/1a4
BOCIHTAHUS M  COIMAIBHOTO  pa3BUTUS  OOydaromMxcsi, Ha  (QOpPMHUpOBaHHME Yy  HHUX
OOIIEMHTEIUICKTYAJIbHBIX YMEHUW, YMEHUW palMOHATM3alMK y4eOHOTO Tpyaa U OOOOIIEHHBIX
CIOCO0OB JESATEIHLHOCTH, UMEIOIINX MEXINCIUILUTMHAPHBIN, HAIPEAMETHBIN XapaKTep.

CocraBnsiromiuMu ~ TipeaMeTa  «XUMHUS» Ha YpPOBHE YIIYyOJIEHHOTO H3y4YeHHUS SBISIOTCSA
yrayOnéHnele Kypcbl — «Opranudeckas xumus» U «OOmas u Heopranuueckas xumus». [lpu
OTIpEeNIeICHUH TIOAXOJ0B K OTOOpY M CTPYKTYpHOM OpraHM3allMU COAEp)KaHUS JTHX KypCOB B
nporpaMMe Mo XUMHM 3a OCHOBY HpuHATH nonoxeHus ®I'OC COO o paznuuusax 0a3oBoro u
yrayOIEHHOTO YPOBHEH U3ydEHHS TPeMETa.

OcHoBy coxepkanusi KypcoB «Opranudeckass xumus» U «OOIIas ¥ HEOPraHWYECKas XUMUS»
COCTaBJISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUM W YMEHUH, OTHOCSIIMXCA K 0a30BOMY YpPOBHIO
U3YYeHUs TpeaMeTa. JTa cHUcTeMa 3HAHUM MOJydaeT OIpeneiEHHOE TEOPETUYECKOE IOIOJIHEHUE,
MIO3BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBHIMIA OOBEM (PAKTOIOTMYECKOTO Marepuaa.
Tak, Ha yryON€HHOM YypOBHE M3y4YeHHMsS TIpeAMeTa oOecrieueHa BO3MOXKHOCTh 3HAYUTEIIBHOTO
yBenuueHus: 00bEMa 3HAHMH O XMMHYECKHX 3JIEMEHTaX M CBOMCTBAX HX COEIMHEHMH Ha OCHOBE
pacuiMpeHuss M YriayOJleHuss MpeaCTaBICHHMM O CTPOCHHUM BEIIECTBA, XUMHUYECKOM CBS3M H
3aKOHOMEPHOCTSIX MPOTEKAHMsI PEaKIfii, paCCMaTPUBAEMBIX C TOYKH 3PEHUS XUMUYECKOH KUHETUKHH
TEPMOJIMHAMHKH. V3ydeHne mnepuoauveckoro 3akoHa u I[leproanyecKol CHUCTEMBl XHMHYECKUX
3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX KBAHTOBOMEXaHNYECKUX MPEJICTABICHUIX O CTPOCHUM aToMa.
XuMHUECKasi CBsI3b OOBSICHAETCS] C TOUKU 3PEHUsI SPHEPreTHUECKUX M3MEHEeHUH npu e€ oOpa3oBaHUU U
paspylIeHHH, a TaKXe C TOYKHM 3peHHs MeXaHM3MOB e€ oOpa3oBaHus. M3yueHue TUIOB peakiuii
JIOTIONHSIETCS (POPMUPOBAHUEM MPEJCTABICHUN 00 3JIEKTPOXMMHUYECKHX IpoleccaX M 3JIEKTPOIU3e
paciuiaBoB M pacTBOPOB BEHIECTB. B Kypce opraHMYecKoll XMMUU MPU PACCMOTPEHHH PEAKIIMOHHOMN
CIOCOOHOCTH COEMHEHUH yaessiercs oco0oe BHUMaHHE BOIpOcaM 00 3JIEKTPOHHBIX 3(dexTax, o
B3aMMHOM BJIMSTHUHM aTOMOB B MOJIEKYJIaX U MEXaHU3Max PeaKIIHi.

Oco0oe 3HaUeHHE UMEET TO, YTO Ha COJEpKAHUE KypCOB XUMUHU YIIyOIEHHOIO YPOBHS U3YyUEHUS
JUTSL KJIACCOB OMPEIeNEHHOTO Mpomis (TIaBHBIMOOPAa30M Ha UX CTPYKTYpPY M XapakTep JOTOJHEHUH K
oOmiell cucreMe MpeIMETHBIX 3HAHMN) OKA3bIBAIOT BIUSHHE CMEKHBIE MpeAMeThl. Tak, Hampumep,B
COJIepKaHUU TpeaMeTa Ui KIacCOB XMMUKO-(U3UIECKOro Mpoduiis 60blIoe 3HaueHHne OyAyT UMETh
AJIEMEHTHI y4eOHOTO MaTepuaia mo oomeit xumuu. [Ipyn n3ydeHnn npeaMera B TaHHOM Cy4ae aKIeHT
Oyzer cienaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTH 3aKOHOB W TEOPUH B XUMHUH H B (DU3HKE:
aTOMHO- MOJIEKYJISIpHasi TE€OpHs (MOJIEKYJIsIpHas TeopHs B (HU3UKE), 3aKOHBI COXPAHEHUS

MacChl U DHEPIUH, 3aKOHBl TEPMOIAMHAMHMKHM, BJIEKTPOJIU3A, MPEICTABICHUS O CTPOCHHUM BEIIECTB U
Jpyroe.

B 1O e BpeMs B colepKaHUHM TpeaAMeTa s KJIACCOB XHWMHKO- OWOJIOTHYECKOTO TPOQUIIS
OoNbpIIMK YAENBHBIM BeC OyIeT MMETh OpraHMyecKas XuMHusA. B 3ToOM ciyuyae mNperocTaBiseTCs
BO3MOXXHOCTh 17 0ojiee OOCTOSTENLHOTO PACCMOTPEHHUS XUMHUYECKOW OpraHW3aluu KJIETKH Kak



OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJISAT, K MPUMEPY, TaKue CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMMHUbI, OEJIKH, YTieBOJbl, HYKJIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHHA O cocTaBe U
CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIYKAT OCHOBOMU ISl U3YUECHUS
CYIIHOCTH IPOIECCOB (POTOCHHTE3A, JbIXaHUS, THIIICBAPCHHSL.

B nnane ¢opmMupoBaHHs OCHOB HAYYHOIO MHPOBO33PEHMS, OCBOCHMS OOIEHAYYHBIX METOJIOB
MO3HAHUSI U OIBITA MPAKTHUYECKOTO IMPUMEHEHMS] HAYYHBIX 3HAHUW HM3ydeHUEe INpeameTra «XHUMHSI» Ha
yrIIyONEHHOM YpOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C YYEOHBIMHU MpEeIMETaMHU, BXOJISAIINMU B
COCTaBIpEIMETHBIX obOJacTeil «EcTecTBeHHO-HAay4YHBIE MPEAMETh», «MaTemMaTtuka U uH(OpMaTHKa» U
«Pycckuil A3bIK U IUTEpATYpay.

[Tpu u3ydyenun yuebHOro mpeamera «XuMHUsS» Ha yriIyOJIEHHOM ypOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO M CcpeaHero ooOmero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadell IEepPBOCTEIEHHOMN
3HAYUMOCTU sIBNIsieTCS (OPMUPOBAHHWE OCHOB HayKd XHMHM Kak o0OJacTM COBPEMEHHOIO
€CTECTBO3HAHUS, IPAKTUUYECKON [JEATEIbHOCTH YEJIOBEKa M OJHOT0 W3 KOMIIOHEHTOB MHPOBOM
KyJIbTypbl. Pemenue »Tol 3agaunM Ha yIiIyOJIEHHOM YpOBHE M3y4d€HHUS MpeAMETa IPEIoJaraert
peanun3aluo TaKuX LeeH, Kak:

e (QopmupoBaHUE MPEICTABICHUI: O MAaTEPUAIBHOM EIMHCTBE MHPA, 3aKOHOMEPHOCTSIX H
[I03HABAEMOCTU SIBJICHUHM IPUPOJIbI, O MECTE XMUMHHM B CHUCTEME €CTECTBEHHBIX HAayK M €€
BeAylIel poiu B 0OECHeUeHHH YCTOWYMBOIO Pa3BUTHS YEIOBEYECTBA: B PEIICHUH MPOOIeM
9KOJIOTHYECKON, DJHEPreTHYeckol W THIIEeBOH Oe30MacHOCTH, B PAa3BUTHH MEAMIIMHBI,
CO3IaHUM HOBBIX MAaTE€PHAJIOB, HOBBIX MCTOYHUKOB DHEPIUH, B 00ECIICUCHUH PAIlOHAIHHOTO
IPUPOIONOIL30BaHus, B (POPMUPOBAHUU MHPOBO33PEHUSI M OOLIEH KyJIbTypbl 4ellOBEKa, a
TaK)Ke€ IKOJIOTNYECKHNOOOCHOBAHHOIO OTHOILIEHUS K CBOEMY 3710POBbIO U IIPUPOAHOM CPEIE;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEKALIUX B OCHOBE XMMHYECKON COCTABJISIOIIECH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa: (YHIAMEHTAIbHBIX IOHATHI, 3aKOHOB M TEOPHH XHUMUHU,
COBPEMEHHBIX IIPEICTABICHUIN O CTPOEHUU BELIECTBA HA PA3HBIX YPOBHSAX — aTOMHOM, HOHHO-
MOJIEKYJISIPHOM, ~ HAJAMOJEKYJISIpHOM, O  TEPMOJAMHAMUYECKUX U  KHHETUYECKHX
3aKOHOMEPHOCTAX MPOTEKaHUSI XUMUYECKUX PEaKLUn, O
XUMHYECKOM pPAaBHOBECHUHU, pPACTBOpAaX M JHUCHEPCHBIX CHUCTEMaX, OO0 OOIIMX HAayYHBIX
MPUHITUIIAX XUMHYECKOTO MPOU3BOJICTBA;

e (opMupoBaHHE Y O0OYYaIOLIMXCS OCO3HAHHOIO NMOHMMAHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMUYECKUX 3HAHUN JJI1 OOBSICHEHMSI KIIFOUEBBIX UJIEH U MPOOJIEeM COBPEMEHHOW XUMHH, JJIS
OOBSICHEHUS W TMPOTHO3UPOBAHUS SABJIEHUH, HMEIOIIMX €CTECTBEHHO-HAyYHYIO MpPHUPOY;
IPaMOTHOTO pelIeHHs TPOoOJieM, CBSI3aHHBIX ¢ XUMUEH, TPOrHO3UPOBAHUS, aHAIHN3a U OIEHKU
C TO3WIMKA HKOJIOTUYECKON O€30MacHOCTH TMOCIEICTBUN OBITOBOM W TPOU3BOJCTBEHHON
JESTEIIbHOCTH 4YeJIOBEKa, CBSI3aHHOM C XUMHUYECKHM IPOU3BOJICTBOM, HCIOJIB30BAaHUEM H
nepepadoTKOM BEIECTB;

e yrayOJeHHe TMpeACTaBIEHUH O HAYYHBIX METOAaX IIO3HAHUS, HEOOXOOUMBIX s
NpUOOpETEHUs YMEHUW OPUEHTUPOBATHCS B MHUPE BEIIECTB U OOBSCHEHUS XHUMHUYECKUX
ABJIEHUHN, MMEIOIIMX MECTO B MPUPOJE, B MPAKTHUECKON AEITEIbHOCTH U IMOBCEIHEBHOMN
KU3HH.

B muiane peanusanuu TepBOOYEPENHBIX BOCIUTATENBHBIX M PAa3BUBAIONINX (YHKIMH IEIIOCTHON
CUCTEMBI CpeTHETO O0IIero 00pa30BaHUs MPH U3yUYEHUH MpeIMeTa «XUMHUS» Ha YIIIyOJIEHHOM YpOBHE
0CO0YI0 aKTYaJIbHOCTh IPHOOPETAIOT TAKUE IIEITH U 33/1a4H, KaK:

e BOCIUTaHUE YOEKIEHHOCTH B IMO3HABAEMOCTU SBJIEHUN HPUPOJIbI, YBAXKEHHSI K IpPOIECCY
TBOpPUECTBA B OO0JACTH TEOPETUYECKUX U TMPHUKIAIHBIX HCCICIOBAaHUH B XHUMUH,
(dbopMHpOBaHHE MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKH;

e pa3BUTHE MOTHBAIMA K OOYYEHHIO M TIO3HAHWIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO |
CaMOBOCIIMTAaHHIO Ha OCHOBE YCBOCHHSI OOIIEUEIIOBEUECKUX [IEHHOCTEH;



pa3BUTHE TIO3HABATENbHBIX HHTEPECOB, HWHTEIUIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH
obOyyJaronuxcsi, (OpMHUPOBAHHWE y HUX CO3HATEIHLHOTO OTHOIICHUS K CaMOOOpa3OBaHHIO U
HEMPEPhIBHOMY 00pa30BaHMIO KaK YCIOBHIO YCHEIIHOW MPO(hecCHOHAIBHONW U 001IeCTBEHHON
JeSITeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHUSI K CBOEMY 370POBBIO U IMOTPEOHOCTH B 37J0POBOM
o0Opase XU3HU;

dbopMupoBaHHEe YMEHHMHI ¥ HABBIKOB Pa3yMHOTO MPHUPOAONOJB30BAaHUS, pPa3BUTHE
HKOJIOTUYECKON KYJIBTYPhI, TPUOOPETEHUE OIbITA OOIIECTBEHHO- MOJIE3HOW HKOJIOTUYECKON
NeSITETTbHOCTH.

OO0miee 4KCI0 YacoB, MPEAYCMOTPEHHBIX JUISI M3YUEHHsS] XUMHH Ha YIIIyOJCHHOM YPOBHE CPEIHEro
obmero oopazoBanus, coctaisieT 204 yacos: B 10 kitacce — 102 yaca (3 yaca B Henento), B 11 kmacce
— 102 yaca (3 yaca B HEJIEIIO).



2.COAEP) KXAHUE OBYUEHMUSA
10 KUIACC

TeopeTnueckne 0CHOBBI OPraHNYeCKOH XHMHH.

IIpeamer u 3HaueHHE OPraHUYECKOW XUMMHM, MPEACTABICHHE O MHOTOOOpa3MU OPraHUYECKHUX
COCTUHEHUN.

DJEeKTPOHHOE CTPOEHHE aToMa yIiiepoja: OCHOBHOE M BO30YKAEHHOE COCTOSHHS. BaneHTHbIE
BO3MOXKHOCTM aToMa yrjepoja. XHUMHUYecKas CBA3b B OPraHMYECKUX COCOUHEHMSX. THIbI
ruOpuau3any aToMHBIX —opOuTanell yriaepona. MexaHu3Mbl 00pa3oBaHHsA KOBAJEHTHOM CBS3U
(oOMEHHBI M JTOHOPHO- aKIEeNTOpPHBIN). THUIBI TepeKpbIBaHHUs ATOMHBIX OpOWTaNel, G- U T-CBS3H.
OpuuapHasi, 1BOMHAas W TpoWHas cBs3b. CHoOcoOBl pa3ppiBa CBSI3€H B MOJIEKYJIAaX OPraHUYECKUX
BerecTB. [lonsTue o cBOOOIHOM pajuKaie, Hykiaeoduie naeKTpopuie.

Teopus cTpoeHns opraHndeckux coequHeHnii A.M. byTinepoBa U cOBpeMEHHbIE NPEACTABICHUS
O CTPYKTyp€ MOJEKYyJ. 3HAU€HHE TEOPUM CTPOCHHSI OpPraHMYEeCKUX cOoequHEeHH. MomekynspHble U
CTpyKTypHbI€ (GopMyibl. CTpyKTypHblE (DOPMYJIbl pa3IMYHBIX BHUJOB: pa3BEPHYTas, COKpallEHHasd,
ckenerHas. M3omepus. Buabl usomepun: CTpyKTypHas, IpOCTpaHCTBEHHAsl. DJIEKTPOHHbIE 3((EKTHI B
MOJIEKYyJIaX OPraHUYECKUX COCTUHEHNUN (MHAYKTUBHBIA U ME30MEpPHBINH 3 (PEeKTHI).

[IpencraBiaenue o kinaccupuKauy opraHudeckux BemiecTB. llonsaThe o QyHKIMOHANIBHON
rpynne. ['omonorus. I'omonormdeckue psanpl. Cucremarnueckas HOMEHKJIATypa OpPraHM4eCKHX
coenunenuii (IUPAC) u TpuBHasbHbIC Ha3BaHUS OTIIENIbHBIX MPEICTABUTEIICH.

OcobeHHOCTH W KJacCU(UKAIUS OpPraHMYeCKuX peaknuid. OKUCIUTENbHO- BOCCTAHOBUTEIBHBIC
peakuuu B OpraHMYeCcKOi XUMUHU.

JKCNEePHUMEHTAJbHbIC METOAbI M3yYeHHUs] BEIIeCTB M MX INpPeBpPallleHHil. O3HAKOMIIEHHUE C
oOpa3laMu OpPraHMYECKUX BEIIECTB M MaTepuajlaMd Ha HUX OCHOBE, OMNbITHl IO MPEBPAILEHUIO
OpraHMYECKUX BEILECTB NPU HarpeBaHWHU (IJIaBJI€HHUE, OOYIJIMBAHWE M TOPEHHE), KOHCTPYHMPOBAHUE
MOJIeJIe¥ MOJIEKYJI OPTaHUYECKUX BEILECTB.

Yraesogopoabl.

Ankanbl. ['omonormyeckuil psa ankaHoB, oOmias Qopmyna, HOMEHKJIAaTypa M H30MEpHS.
ONEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN AQJIKaHOB, sp3- ruOpuau3anust aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. DU3ndecKkrue CBOWCTBA aAJIKAHOB.

XYUMHYECKHE CBOMCTBA alIKaHOB: pEAKIMM 3aMEUIeHMs, H30MepH3aliH, IerHJIpUpOBaHMUS,
LUKJIU3alU1, UPOJN3a, KPEKUHra, ropeHus. [IpeacraBneHne o MexaHU3Me peakLMi paguKalbHOIO
3aMelEHUs.

Haxoxnenue B mpupoje. CriocoObl moiydeHus 1 IPUMEHEHHE alTKaHOB.

[Muxmoankanel. OOmas ¢opmyna, HOMeHKmarypa u wu3omepus. OCOOCHHOCTH CTPOEHUS U
XUMHUYECKHX CBOMCTB MajbIX (IIMKJIONPOIAH, HIUKIO0YTaH) M OOBIYHBIX (LMKIIONEHTAH, IIUKIOTEKCaH)
UKJI0AIKaHOB. CIIOCOOBI MOTyYeHHs U TPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonorudeckuil psii ajkeHoB, oOmas ¢opmyia, HOMEHKJIATypa. OJIEKTPOHHOE M
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYIT ANKEHOB, SP°- THOPUIM3AIIS ATOMHBIX OPOHTANCH YIiIepona, o-
U 1-cBsi3u. CTPpYKTypHasi U reoMeTpuyeckas (uc-TpaHc-) u3omepus. Ou3ndeckue CBOMCTBA aKEHOB.
XVMMHYECKHE CBOWCTBA: pEaKLMU NPUCOEIMHEHUS, 3aMEIICHHS B O-[I0JIOKEHUE ITPU IBOMHON CBS3H,
noguMepusanuu 1 okucieHus. IIpasmio MapkoBHHuKkoOBa. KauecTBEeHHbIE peaklMM HA JIBOMHYIO CBSI3b.
CrniocoOblI osty4eHus U NpUMEHEHUE aIKEHOB.

Ankanuensl. Kinaccudukanus ankaaueHoB (COMpsDKEHHbBIC, U30JUPOBAHHBIC, KVMYIUPOBAHHBLE).
Oco0eHHOCTH DIIEKTPOHHOTO CTPOCHHSI U XUMHUYECKUX CBONCTB COMPSDKEHHBIX nueHoB, 1,2- u 1,4-
npucoequHenue. llomumepusanus conpspkEHHBIX AueHOB. CrocoObl TMOJMY4YEeHUS M INPHUMEHEHHE



aJIKaIMCHOB.

Ankunabl. ['OMOJIOTHYECKUI psl alKUHOB, oOmas ¢opMmysna, HOMEHKIATypa W H30MEpHS.
DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHWE MOJEKYNT AalKWHOB, Sp- THOPHIM3AINS aTOMHBIX
opOutaneit yriepoga. dusnueckue CBOMCTBA aJKUHOB. XHUMHYECKHE CBOMCTBA: peaKIUU
NPUCOEANHEHUS, AUMEpU3alMd W TpUMepH3aluu, okucieHus. KucimorHble CBONHCTBa alIKMHOB,
UMEIOIINX KOHIIEBYIO TpOMHYIO CBs3b. KauecTBeHHBIE peaklUd Ha TPOHHYI CBs3b. CrnocoOsl
MOJIYYCHUSIU IPUMEHEHUE aJTKUHOB.

ApoMarudeckue YriieBoAopoasl (apeHsl). ['omonmorumdeckuii psig apeHoB, oOmias Qopmyrna,
HOMEHKJIaTypa U H30Mepus. ODJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30.Ia.
duznyeckue cBOICTBa apeHOB. XMMHUECKHE CBOWCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMEeICHHS
B OEH30JIBHOM KOJIBIIE U YTJIEBOJOPOIHOM PATUKaIIE, PEaKIMH MPUCOCTUHEHHUS, OKUCICHHUE TOMOJIOTOB
Ocnsona. [IpencraBienne 00 OPUEHTUPYIOIIEM JEHCTBUU 3aMECTUTENIC B OCH30JILHOM KOJIbIIE Ha
npUMepe aJKUIbHBIX PaJUKalloB, KapOOKCHIIbHOM, THIPOKCUILHOW, aMHUHO- U HUTPOTPYIIBI, aTOMOB
rasioreHoB. OCOOEHHOCTH XHMHYECKUX CBOWCTB ctupona. Ilomumepusamus crupona. CrocoObl
MOJIyYEHUS U IPUMEHEHUE ApOMATUYECKUX YTIIEBOJIOPOIOB.

[Tpuponnstii ra3. [lomyraeie HedTaHbIe Ta3bl. Hed1h 1 e€ mpoucxoxaenne. KameHHslid yroip u
OPOAYKTHI ero nepepadbotku. CrocoOsl nepepadoTku HedTH:

MEePEeroHKa, KPEeKUHT (TePMUUECKUN, KaTaTUTHUECKHil), pudopMuHr, muponus. [IpoaykTsl nepepadoTku
He()TH, UX PUMEHEHHE B TPOMBIIIJICHHOCTH ¥ B OBITY.

['eHeTnyeckas CBsI3b MKy Pa3IMYHBIMU KIIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOCHHE TallOTeHIPOM3BOIHBIX YIIIEBOAOPOIOB. Peakium 3aMerieHus rajioreHa
Ha TUJIPOKCOTPYIIIY, HUTPOTPYIIY, [IUAHOTPYIILY, aMUHOTpyIIy. J[eficTBue Ha TaJoreHnpou3BOHbIC
BOJIHOTO M CIIUPTOBOTO pacTBoOpa Ii€nouu. BzaumoelicTBuEe TUTraJoreHaIKaHOB ¢ MarHUEeM U LIUHKOM.
[lonsiTHE 0  MeTA/UIOOPraHMYECKUX  COEAMHEHHUsAX.  Vcnonp30BaHME — raJIOr€HIIPOU3BOJHBIX
YIJIEBOAOPOIOB B OBITY, TEXHUKE U IIPU CHHTE3€ OPTaHUYECKUX BEIIECTB.

JKCNepUMEHTAJIbHbIE MeTOAbl M3Y4YeHUs] BelIeCTB M HX TMPeBpPallleHUH: H3y4yeHUe
(bU3NYECKUX CBOWCTB YIJIEBOJOPOAOB (PacTBOPUMOCTH), KAYECTBEHHBIX PEAKIMI YIIIeBOJOPOIOB
pa3IUYHBIX KilaccoB (oOecuBeyrBaHME OPOMHOM MM MOJHOW BOJABI, pacTBOpa IEepMaHIaHaTa Kajwus,
B3aUMOJICHCTBUE alleTWIeHa C aMMHA4YHbIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE
oOHapyXeHHe yriepo/ia U BOJAOPOJa B OPraHUYECKUX BEIIECTBAX, MMOJYYCHHUE dTUIICHA U U3yYCHHE €ro
CBOICTB, 03HaKomIleHHe ¢ KoJutekiusamu «Hedte» u «Yrompy, ¢ oOpa3namu ImiacTMace, KaydyKoB U
PE3MHBI, MOAETUPOBAHNE MOJIEKYJI YTIIEBOIOPOAOB U TaJIOTEHIIPOU3BOJHBIX YITIEBOI0POIOB.

Kucaopoacoaepxamme opranniecKkue COeAHHEHHUs.

[IpenenbHble OHOATOMHBIE cHHUPTHL. CTpoeHHe MOJeKyn (Ha mpUMepe MeTaHoja M ATaHOJa).
['omonoruyeckuit psa, obmas Gopmyna, u3oMepus, HOMEHKIaTypa U kinaccudukanus. dusznueckue
CBOMCTBA MpEENbHBIX OJHOATOMHBIX CHUPTOB. BOMOpOJHBIE CBS3M MEXKIYy MOJEKYJaMU CIIHPTOB.
XVUMHYECKHE CBOWCTBA: pEaKUUU 3aMEIleHus, JAEeTUApaTalii, OKUCICHMs, B3aUMOJCHCTBUE C
OpTaHWYECKUMH U HEOPraHWYeCKMMH KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIE CITHPTHI.
JleiicTBue STaHONa M METaHOJIa Ha oOpranm3M denoBeka. CrocoObl MONy4eHUsS U TMPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa W u3oMepusa. OcoOeHHOCTH (PU3NUYECKUX U XUMHYECKHUX
CBOJNCTB.

MHOT0aTOMHBIE CIUPTHI — ITWJICHIJIMKOIb U THUIepuH. Ou3ndeckne U XMMHUYECKUE CBOMCTBA!
peakuuy 3aMelieHus, B3aUMOJCMCTBUE C OPraHMYEeCKUMU U HEOPraHWYECKMMH KHUCJIOTaMU,
KAueCTBEHHas peaklMsi Ha MHOrOaTOMHble chupThl. llperncraBieHne o MexXaHM3ME peaKIUil
HYKJIeOoPHIBbHOTO 3amMeneHus. JlelicTBre Ha opranu3M ueioBeka. CriocoObl MOTyYeHUs U MPUMEHEHHE
MHOTOAaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYbl, B3aWUMHOE BJIHMSHHE THIAPOKCOTPYMNNBl M OCH30JBLHOTO sIpa.
Ouznyeckue cpoiictBa (eHona. OCOOEHHOCTH XHMHUYECKUX



cBoiicTB (perona. KayectBennnie peakiuu Ha ¢eHos. TokcnyHocTh PpeHosa. CrocoObl moaydeHus u
npumeHenue henona. denonpopmanbaeruaHas cMoJa.

KapOonuibHble cOeMHEHHS] — albJETUIbl U KETOHBI. DJIEKTPOHHOE CTPOEHHE KapOOHUIHLHOU
rpynnsl. ['oMosoruueckue psiapl anbAeTHI0B U KETOHOB, 001mas ¢hopMyiia, U30MEpHs U HOMEHKJIATypa.
@u3nyecKue CBOWCTBA QNbAETMAOB M KETOHOB. XHMMHUYECKHME CBOWCTBA aJbIETMIAOB U KETOHOB:
peakiuu npucoeanHenus. OKUCIEHNE abAETUA0B, KaueCTBEHHBIC peakluy Ha anpaerupl. CrnocoObl
MOJIyYEHUS] ¥ IPUMEHEHUE allbJETUI0B U KETOHOB.

OOHOOCHOBHBIE TpelebHbIe KapOOHOBBIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHHUS MOJEKYI
KapOOHOBBIX KUCIOT. M3oMepus 1 HOMeHKIaTypa. PU3nyecKkue CBOWCTBA OJHOOCHOBHBIX MPEAETbHBIX
KapOOHOBBIX KHUCIOT. BoJgoponHble CBSI3M MEXIy MOJEKyJaMH KapOOHOBBIX KHCIOT. XHUMHUYECKHE
CBOMCTBA: KUCJIOTHBIC CBOWCTBA, PEAKIMS ATepUDUKAINU, PEAKIUU C yYACTHEM YIIIEBOJOPOIHOTO
pagukana. OcoOEHHOCTH CBOHCTB MYypPaBBUHOW KHUCIOTHL. [lOHSITHE O TPOM3BOIHBIX KapOOHOBBIX
KHCJIOT — CIOXHBIX 3¢pupax. MuorooOpasue KapOOHOBBIX KHUCIOT. (OCOOEHHOCTH CBOMCTB
HENpPEeJeNbHBIX U apOMAaTUYECKUX KapOOHOBBIX KHUCIIOT, TMKaPOOHOBBIX KUCIIOT, TUAPOKCUKAPOOHOBBIX
kucnot. [lpencraBuTenn BBICIINX KapOOHOBBIX KHUCIIOT: CTCApUHOBAS, MMAJTbMUTHHOBAS, OJICMHOBAS,
JUHONIe8as, TUHONEH08as KACAO0Thl. CiocoObl OJIyuyeHUsl U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxuble »¢upbl. ['omonoruueckuit psn, oOmias Qopmyna, u3oMepus M HOMEHKIATYpa.
®u3nuecKue 1 XMMUYECKUE CBOIMCTBA: THAPOJIN3 B KUCJION U LIEJIOYHOU cpee.

Kupsl. Crpoenue, (usmueckne M XMMHUYECKHE CBOMCTBAa KHUPOB: THUJPOIU3 B KHUCION U
nienoyHoit cpepe. OCOOEHHOCTH CBOWCTB KHPOB, COICPKAIIMX OCTATKH HEMPEHeNbHBIX KHUPHBIX
KHUCIIOT. JKUpbI B IPUPOJE.

MpbI14 Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, HX Motoliee neicTBue. OOmas xapakTepucTuka
yraeBonoB. Knaccudukamus yrieBoaoB (MOHO-, TH-

U roymcaxapuisl). MoHOcaxapuabl: TIIOKO3a, (pykTo3a, TajakTosa, pubdo3a, Jae30Kkcuprbo3a.
®duznyeckue CBOWCTBA M HaxoxaeHue B mpupone. PorocuHre3. XUMHYECKHE CBOMCTBA TIJIFOKO3bI:
pPEeaKIMU C y4yacTHEM CIUPTOBBIX W aJbJAETHJIHON IPYII, CIUPTOBOE M MOJOYHOKHCIOE OpOKeHue.
[IpumeHeHue TrIIOKO3bI, €€ 3HAYCHHE B JKU3HENEATENBHOCTH OpraHu3Ma. Jlucaxapupl: caxaposa,
ManbTO3a M JIaKTo3a. BoccraHaBiauBarolle M HEBOCCTaHABIMBAIOIIME Jucaxapuabl. ['uaponus
mucaxapunoB. Haxoxnenue B mnpupoae M npumMeHeHue. [lonmmcaxapuiel: Kpaxmall, TJIMKOT€H U
nemnono3a. CTpoeHne MakpOMOJIEKYJ Kpaxmalla, INIMKOT€Ha W LEJUIrosIo3bl. PU3NYeCKue CBOMCTBA
Kpaxmajia ¥ HeJUTI0I03bl. XMMUYECKHECBOMCTBAa KpaxMaia: THPOIN3, KaYeCTBEHHAs peakliys C HOJOM.
XUMHYECKHEe CBOMCTBAa LEJUIIONO3bl: THUAPOJIN3, MojyuyeHue 3(gupoB 1nemwttonosbl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN MIENK).

JKCNEePHUMEHTAJIbHbIC METOAbl M3Y4YCHHMsl BelleCTB M HMX MNpeBpallleHHil: pacTBOPUMOCTH
pPa3IUYHBIX CIIUPTOB B BOJE, B3aMMOJEICTBHE 3TaHOJIa C HAaTPUEM, OKHCIIEHHUE ATHJIOBOTO CIHpTa B
albJIeTH/l Ha pacKajJ€HHONW MEIHON MpOBOJIOKE, OKHMCIEHHE 3TUJIOBOrO CHHpPTa AUXPOMATOM Kaus
(BO3MOKHO HCHOJb30BaHUE BHJIEOMAaTEpUAIOB), KAUECTBEHHBIE peakIUM Ha aJbAeruisl (c
rujpokcuaoM nuammuncepedpa(l) u ruppokcugom menu(Il)), peaxkiust riuuepuHa ¢ THIPOKCHUAOM
meau(Il), xumuueckre cBoiicTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJICHICTBHE pacTBOpa IJIFOKO3bI C
ruapokcuaoM menu(Il), B3aumoeiicTBue Kpaxmana ¢ HOAOM, pEIIeHHE IKCIEPUMEHTAIbHBIX 3a/1ad 110
temaM «CnupTsl U (eHonbly, «KapooHoBbie KUCIOTHL. ClI0KHBIE 3(QUPBI».

A3oTcoaepxanie OpraHn4ecKue coeJUHeHH.

AMUHBI — OpraHuYecKue MpOoU3BOJHbIE aMMHuaka. Knaccudukanus amMuHOB: anudaTHuecKkue H
apoMaTU4ecKue; IepBUYHbIE, BTOpPUYHBIE U TpeTHuHble. CTpoeHHe MoJeKya, obmas ¢opmyna,
U30MepHUsi, HOMEHKJIaTypa U (u3nyecKue CBOMCTBA. XMUMHUECKOE CBOMCTBA alu(paTUYECKHX aMHHOB:
OCHOBHBIE CBOWCTBA, AJIKWIMPOBAHME, B3AMMOJECHCTBHE NEPBUYHBIX AMHUHOB C a30THCTOW KHCJIOTOM.
Conu ankuaaMMOHUS.

AHUJIMH — TpeacTaBUTENb aMHUHOB apomaruyeckoro psaa. CrtpoeHue aHWiIMHA. B3aumnHoe
BIMSIHUE TpPYyNIl aTOMOB B MOJIEKyle aHWIMHA. OCOOEHHOCTM XHMMHYECKHUX CBOWCTB aHHWIMHA.



KauectBennsle peakiuu Ha aHWIMH. CrocoObl MOJMy4YeHUS W MPUMEHEHHE amupaTHYeCKHUX aMHUHOB.
[ToryueHnue aHWIMHA U3 HUTPOOEH3071a.

Amunokucnotel. HoMenknarypa u uzomepus. OtTIenbHblEe MPEACTAaBUTENN O- aAMHUHOKHUCIOT:
[NIMLKH, anaHuH. Du3udeckue CBOICTBA aMUHOKHUCIOT. XHWMHUYECKHE CBOICTBA aMHUHOKHUCIOT Kak
aM(OTEepHBIX OPraHUYECKUX COSIUHEHMI, peaKkIisl MOJMKOHICHC AU, 00pa30BaHKe MENTHIHOMN CBSI3U.
buonornueckoe 3HaueHre aMMHOKUCIOT. CUHTE3 U TUIPOJIA3 MENTH/IOB.

benku kak mpupogHble moiaumephl. [lepBudHas, BTOpUYHAS W TPETUYHAS CTPYKTypa OEIKOB.
XUMHYeCKUE CBOWCTBA OCIIKOB: TUAPOIIN3, IeHATYpallHsl, KaueCTBEHHbIC PEaKI[UU Ha OCNIKH.

JKcIepUMEHTAJIbHbIE METOAbl H3yYeHHs BellleCTB U X NpeBpalleHuii: pacTBOpeHue O0eIKoB
B BOJe, JAeHaTypauusi OJIKOB TIpM HarpeBaHWM, IIBETHbIE pPEAaKUWW Ha OCNIKU, pelIeHHe
HKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEMaM
«A30TcozepKallue OpraHnuecKkue coequHeHus» u «Pacno3HaBaHne OPraHUYECKUX COSTUHEHUI.

BbicokomosieKkyasipHbIE COeIUHEHUS.

OCHOBHbBIE TIOHSTHUSI XUMHUHU BBICOKOMOJICKYJISIPHBIX COCIMHEHHM: MOHOMEp, MOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPU3AINU, CPEIHSSA MOJICKYIIsIpHas
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJEKYISPHBIX COCOUHEHHH — TMOJIUMepu3alus u
MOJIMKOHACHCALIUS.

[Tonumepuble Mmarepuanbl. [lmactmaccbl (MONUATHIICH, MOJUIPONMIICH, MOIUBUHIIXIOPU],
MOJIMCTUPOJI, TONUMETUIMETAKpUIAT, TMOIUKApOOHATHI, MOMUATUIIEHTepedTanar). YTWIU3auus Hu
nepepaboTKa IIacTUKa.

DnacToMepsl: HaTYpalbHBIN KaydyK, CAHTETHUECKHE KaydykH (OyTaareHOBBIH, XJIOPOIIPEHOBBIH,
M30MPEHOBBIN) U CHIIMKOHBL. Pe3unHa.

Bonokna: HarypanbHble (XJIOMOK, IIEPCTh, IIENK), HMCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonmumepsl coenuanbHOr0 HaszHadeHHs (Te(IOH, KeBlap, SJICKTPONPOBOMASIINE MOIUMEPSI,
OunopasiaraeMbie MOJIUMEPHI).

JKCIepUMEHTAJIbHbIE MeTOAbl M3Y4YeHHsl BelleCTB M HX INpeBpalleHHil: 03HAKOMJIEHHE C
oOpa3laMu  OPUPOJHBIX W  HCKYCCTBEHHBIX  BOJIOKOH, IUIACTMAcC, KaydyKoB, pEILIEHHue
SKCHEPUMEHTAIIBHBIX 3a]1a4 10 TeMe «Pacro3HaBaHue macTMacc U BOJIOKOH.

Pacyérnbie 3agaun.

HaxoxneHue MonekymsipHOl (GopMynabl OpraHMYECKOrOo COEIWHEHHUS MO0 MAacCOBBIM JOJSIM
JJIEMEHTOB, BXOJAIIUX B €ro COCTaB, HAaXOXICHHE MOJEKYJISIpHOH (OpMyNIbI OpPraHMYECKOro
coeMHEeHUsT Mo Macce (00BEMY) MPOMYKTOB CropaHus, MO KOJWYECTBY BellecTBa (Macce, 00BbEMY)
MPOIYKTOB PEaKlUU W/ MU UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOH (hOpPMYIBI OpraHHYECKOTro
BEIIIECTBA Ha OCHOBE €ro XMMHUYECKHUX CBOMCTB MM CHOCOOOBIIONYYEHHS, ONpEAEICHUE 10JIU BBIXOa
IPOAYKTa PEaKuu OT TEOPETHUECKHU BO3ZMOKHOTO.

MexnpeameTrHblie CBA3H.

Peanu3anus MeXIpeaMETHBIX CBA3€W IPU U3YYEHUU OPraHUYECKOW XMMHH B
10 xiacce ocCyIIecTBISETCS Yyepe3 HCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYUHBIX MOHSTHM, TaK U
MOHSITUIA, TPUHSTHIX B OT/IEIHHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01re ecTecTBEHHO-HAy4HbIE TOHATHA: SBJIEHHE, HAaydHbIM (akT, rumoresa, TEOpUs, 3aKOH,
aHaJIU3, CUHTE3, Kiaccu(uKanus, HaOI0JeHIe, N3MEePEHNE,IKCIIEPUMEHT, MO, MOJIETUPOBAHUE.

®dusnka: Marepus, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJA, SHEPreTHUYECKUH YpPOBEHbD,
BEIIECTBO, TeNO, OOBEM, arperarTHoe COCTOSIHHE BEIIEeCTBA, (PU3WYECKUE BEIMYUHBI, €IUHHIIBI
U3MEpEHUs], CKOPOCTb, IHEPIHsl, Macca.

buonorus: xnetka, opraHm3M, OHKocucTeMa, Oumocdepa, MeTabOIM3M, HACIEICTBEHHOCTb,
aBTOTPO(HBIH U TeTepoTpOdHBI TUII TUTaHUS, OpOKEHHE,
dotocunTe3, IpIxaHWe,  OCNKH,  YIJIeBOABI,  JKHPbHI, HYKICHHOBBIE KUCJIOTHI,
(bepMEeHTHI.



['eorpadusi: mosae3Hbie HCKONaeMble, TOILUIHUBO.
TexHonorus: MUIIEBbIE  MPOIYKTHI, OCHOBbI  PAllMOHAIBHOTO MIUTaHUs,
MOIOIIINE CPEJICTBA, MATEPUAIIbI U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11 KJIACC

Teopernyeckne 0CHOBbI XUMHH.

Atom. CoctaB aTOMHBIX saep. XHUMHUYECKUH 3ieMeHT. M3otonbl. CTpoeHHE 3IEKTPOHHBIX
000JI04eK aTOMOB, KBAHTOBBIE YMCJIA. DHEPreTMYECKHE YPOBHU M IOJYpPOBHU. ATOMHBIE OpOUTAIIN.
Knaccudukanuss XuMHYECKHX 3JIEMEHTOB (s-, -, d-, f-ajgementsl). PacnpeneneHue 35eKTPOHOB 110
aTOMHBIM  OpOHUTANSAM. ODJEKTPOHHbIE KOH(PHUIYpallMd aTOMOB JJIEMEHTOB I€PBOTrO—4ETBEPTOTO
IEpUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSIHUHM, ODJIEKTPOHHbIE KOH(MUTYpallud HMOHOB.
DIEKTPOOTPULIATENIBHOCTD.

Ilepuonnueckuii 3axkoH u [lepuoanueckas cucrema xumudeckux snemeHToB .M. Menneneesa.
CBs3p nepuoauyeckoro 3akoHa u Ileproguueckoi cucTeMbl XUMUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTM M3MEHEHHMS CBOWCTB XUMHYECKHX JJIEMEHTOB U
00pa3yeMbIX UMHUIIPOCTBIX U CIOXHBIX BEIIECTB [0 IPYMIaM M NepuojiaM. 3HadyeHHue MepruoaUYECKOro
3akoHa /(.. MeHneneena.

XuMHU4YecKass CBs3b. BHIBl XUMHUYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs, METAJUINYECKAs.
Mexanu3mbl 00pa3oBaHHsI KOBAJEHTHOW CBS3M: OOMEHHBI M JOHOPHO-AaKIENTOPHBIA. OHEpPrus u
JuiMHA cBA3HU. [loMspHOCTB, HANPABIEHHOCTH U HACBHIIIAEMOCTh KOBAJIEHTHOW CBs3U. KpaTHble CBS3M.
BognoponHnas cBs3b. MexMOnIeKyJIIpHbIE B3aUMOJCHCTBUS.

BanenTHOCTB 1 BaJIEeHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYII C UX
FE€OMETPUUECKUM CTPOEHUEM (Ha IPUMEPE COESAMHEHHUM 3JIEMEHTOB BTOPOT'0 MEPUO/IA).

[IpencraBneHne 0  KOMIUIEKCHBIX — coeAuHEHMsX.  CocTaB  KOMIUIEKCHOTO — HMOHA:
KOMILIEKCOOOpa3oBarenb,  JMraHabl. 3HAYeHME  KOMIUIEKCHBIX  coeauHeHui. [lonsatue o
KOOPAWHALIMOHHON XUMHUH.

BemectBa MOJIEKYJIIDHOIO M HEMOJIEKYJISIPHOTO CTPOCHUSA. THUIBI KPUCTAINIMYECKUX PELIETOK
(CTPYKTYp) U CBOICTBA BEILIECTB.

IlonsiTne o nucnepcHbIXx cuctemax. McertuHHBIE pacTBOpbl. IIpencraBineHue O KOJUIOMIHBIX
pactBopax. CriocoObl BBIpaKEHHMsI KOHIIEHTpAllMUM PAacTBOPOB: MAaccoBas JOJIS BEIIECTBA B PacTBOPE,
MOJIApHAass ~ KOHLEHTpauus. HacellieHHblE W HEHACBILIEHHBIE  PAacTBOPBI,  PaCTBOPUMOCTb.
Kpucramnorunaparst.

Knaccupukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIIEeCTB. TpHUBUAIbHBIE Ha3BaHUS
OTJEIBHBIX NIPEACTABUTEICH HEOPraHMYECKUX BEILIECTB.

Knaccudpukanus XUMHUECKMX pPEaKIM B HEOPraHMYEeCKOW U OpPraHWYeCKOM XHWMHHU. 3aKOH
COXpaHEHHUs MacCChl BELIECTB; 3aKOH COXPAHECHMS U NIPEBPALICHUSA SHEPTUU IIPU XUMUYECKUX PEaKLMX.
TennoBble 3¢ eKThl XMMUYECKUX peakiuii. TepMoXumMuueckue ypaBHEHUs.

CKOpOCTh XMMHUECKOW peaklnu, € 3aBUCUMOCTb OT PAa3JIUYHBIX (PaKTOPOB.

I'oMoreHHsIe ¥ rereporeHHsle peakuuu. Katanus u kaTain3aTopsl.

OOpatumble W HEOOpaTHMBIE peaKIuh. XWUMHUYECKOoe paBHOBecHe. KoOHCTaHTa XMMHYECKOTO
paBHOBecHsl. DAKTOPHI, BIAUSAIOIINAE HA MOJOKEHNE XUMUYECKOIO PABHOBECHS: TEMIIEPATYpPA, 1aBIICHHUE
Y KOHLIEHTpALMU BEIECTB, y4acTBYOMHUX B peakuuu. [Ipuauun Jle [latense.

OnexTponuTnyeckas auccoruanus. CuipHbIe U crabble 1eKTpoiauThl. CTeneHb AMCCOLMAIUH.
Cpena BOJIHBIX pacTBOPOB: KHCJIOTHas, HeTpaibHas, mienouHas. Bomopoassiii mokazartens (pH)
pactBopa. ['maponus coneit. Peakiiun nonHoro oOMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb  okucieHusd. Oxuciaurenb U
BOCCTaHOBUTENb. [Ipomeccsl OKUCIEHMS M BOCCTAHOBJICHMs. DBakHeWIlMe OKUCIUTEIN U
BOCCTaHOBUTENU. MeTO/] 3JIeKTPOHHOT0 OaiaHca. DIEKTPOJIU3 PAaCTBOPOB U PACILIABOB BEIIECTB.



JKCIepUMEHTAJIbHbIE MeTOAbl H3yYeHHsl BelleCcTB W HX NpeBpallleHHii: paslioKeHue
MEepOKCHa BOJIOPOAA B MPUCYTCTBUHU KaTalU3aTopa, MOJAEIN KPUCTAUIMYECKUX PEIIETOK, MPOBEACHUE
peakiuii MOHHOro OOMEHa, ONpeAeTeHHE CPelbl PACTBOPOB C IMOMOINBIO WHAWKATOPOB, H3y4CHHE
BIMSHUS Pa3JIMYHBIX ()AaKTOPOB HA CKOPOCTh XMUMHUYECKOH DPEAKIHUH M TIOJ0XKEHHE XHMHYECKOTO
paBHOBECHS.

Heopranuueckasi xumusi.

[Tonoxenue HemeraoB B Ilepuoauyeckoit cucreme xumudeckux snemeHToB .M. Menneneena
U 0cOOEGHHOCTU CTpoeHHsI uX aToMoB. Dusnueckue CBOIICTBA HEMETAIIOB. AJUIOTPONHS HEMETAIJIOB
(Ha mpuMepe KUCIopoa, cepsbl, hocdopa u yriepoaa).

Bopmopoa. Ilomyuenwe, ¢u3nueckue W XHUMHYECKHE CBOMCTBA: pEAaKUMHM C METalUIaMU U
HEMeTaJlIaMH, BOCCTaHOBUTEJbHBIE CBOMCTBA. ['mapuibl. TorMBHBIC 3IEMEHTHI.

["anorensl. Haxoxaenue B mpupojie, CiocoObl mosryueHus, (pu3ndeckue 1 XuMU4ecKiue CBOMCTRA.
lNanorenoBomopopl. BakHeine KuCIOpOACOAEpKalMEe COSAMHEHUsl rajioreHoB. JlaboparopHble u
IPOMBIIIJICHHBIE CIOCOOBI MOyYeHUS TaJloreHOB. [[puMeHeHne rajoreHoB U MX COSAMHEHHH.

Kucnopon, o3on. JlaGopaTopHble U MPOMBIIUICHHBIE CIOCOOBI MOJYYEHHUS KHCIOPOJa.
dusnueckue U XMMUYECKHEe CBOWCTBA U IPUMEHEHHE KUCIOpoia U 030Ha. OKCUABI U IEPOKCHUIBI.

Cepa. Haxoxnenue B mpupoze, crnocoObl MmoiyuyeHus, GU3n4yeckue MU XUMHUYECKHE CBOMCTBA.
CepoBogopon, cymbduabl. Oxcun cepoi(IV), oxcun cepei(VI). Ceprucras W cepHas KHCIOTHI U HX
cosu. OCOOEHHOCTH CBOMCTB cepHOM KUCIOTHI. [IprMeHeHue ceprl U €€ COeqMHEHHH.

A3or. HaxoxxaeHue B mpupoje, CrocoObl MONy4eHHUs, (U3NYECKUe U XUMHUYECKHUE CBOMCTBA.
Ammuak, HUTpuAbL. OKCUabI a30Ta. A30TUCTas U a30THAs KMCIOTHI U UX cold. OcOOEHHOCTH CBOMCTB
a30THOM KUcHoThl. [IpuMeHeHne a30Tau ero coeAMHEHUNH. A30THBIE Y100pEHUs.

®ochop. Haxoxaenune B mpupoje, CriocoObl MOMyYeHHs, (PU3NIECKIE W XUMUIECKIE CBOWMCTBA.
®dochuasr u hochun. Oxcunbl hochopa, hochopras kuciora u e€ conu. [Ipumenenne dpochopa u ero
coenuHeHuil. ocopHbie ynodpeHusl.

VYriepon, HaxoXJIeHHE B NMpUpoAe. AJUIOTponHble Moaupukanuu. OU3NYecKue U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEMIECTB, 00pazoBaHHBIX yriepoaoM. Oxcup yraepona(ll), oxcun yrimepona(IV),
yroJjibHast KUCJIOTa U €€ CONU. AKTUBUPOBAHHBIN yroib, agcopouus. Oymiepensl, rpadeH, yriepoHbe
HaHOTPYOKHU. [IpuMeHeHne npocThIX BELECTB, 00pa30BaHHbBIX YIJIEPOAOM, U €r0 COEANHEHUH.

Kpemuuii. Haxoxnenue B nmpupoje, cnocoObl MoxydeHusi, pusnieckue uXUMUYECKUe CBOMCTBA.
Oxcun kpemuus(IV), kpemHueBas KHCIOTa, CUIUKAaThl. [IpruMeHeHue KpeMHMsI MU €ro COeIMHEHUH.
Creki10, €ro noxy4eHue, BUJbl CTEKIA.

[Tonoxenne merawioB B Ilepmomuueckoil cucreMe XHMHUYECKHX 3JIeMEHTOB. OCOOEHHOCTH
CTPOEHHS D3JEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme @u3nyeckue CBONCTBA METaJUIOB.
[Ipumenenne MetanioB B ObITY U TeXHUKe. CIJIaBbl METAJLIOB.

DIEKTPOXUMHUECKUH psi HanpsHKeHUH MeTamuioB. O0Iue crocoObInoTyYeHus METAJIJIOB:

TUAPOMETAJUIYPrusl, MUPOMETALTYprusi, d3nekrpoMeramnyprus. [lonstue o
KOppo3uu MeTajioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OO6mass xapaktepuctuka MetaioB |A-rpynnsl  [leproguueckoil CHUCTEMBI  XUMHYECKHX
aneMeHToB. Hatpuil m kanmii: momydeHue, Qu3MUecKue W XUMHUYECKHE CBOMCTBA, NPUMEHEHUE
IIPOCTBIX BEILECTB U UX COEANHEHUH.

Ob6mass xapakrtepuctuka wmetauioB IlA-rpynner  [lepuogudeckoil CHUCTEMBI XUMHYECKHX
97eMeHTOB. Marnuii ¥ Kanpuuil: mojydeHue, (U3MYecKHe W XUMHYECKHE CBOMCTBA, NPHUMEHEHHE
IPOCTHIX BEIIECTB U UX coeTuHeHUH. JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

ATIOMUHUI: IONTy4yeHue, PU3nYecKue 1 XUMHUYEeCKHe CBOWCTBA, IPUMEHEHHUE NPOCTOT0 BEIIeCTBA
U ero coeAHeHU. AM(pOTepHbIe CBONCTBA OKCHUJA M THAPOKCUIA aTIOMUHUSA, THIPOKCOKOMILIEKCHI
AIIOMUHMUS.

OO6mas xapakTepucTuka MetamioB nodounsix noarpynmn (b-rpymm) Ilepuognueckoit cuctemsl
XUMHYECKHX 3JIEMEHTOB.



®u3nyecKue M XHMMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHUuM. OKCUIbl W THUIPOKCHUIBI
xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTsl 1 AUXpOMAaThI, UX OKUCIUTEIbHBIC CBOMCTBA. [lomyuenue
Y IPUMEHEHUE XpoMa.

®du3nyeckue U XMMHUYECKHME CBOMCTBA MapraHiia M €ro coequHeHui. BaxHeluime coequHeHus
mapranua(ll), wmapranua(IV), wmapranna(VI) wu wmapranma(VII). Ilepmanranat kamus, ero
OKHUCJIUTEIbHBIEC CBOMCTBA.

OuznyecKkue U XUMUYECKUE CBOIMCTBA Xkelle3a U ero coequHeHnil. OKCUIbl, THIPOKCUIBI U COIU
xene3a(ll) u xxenesa(Ill). [onyyenue u npuMeHeHUE Keje3au ero CIijIaBoB.

®dusnyecKue 1 XMMUYECKUE CBOMCTBA Meu U €€ coennHeHui. [lonydeHnne u npuMeHeHne MeIU U
€6 CoeqUHEHUI.

[{uuk: nonydeHue, ¢uU3MYECKUE M XHUMHUYECKHe cBoWcTBAa. AMQOTEpHBbIE CBOICTBA OKCHUIA U
TUAPOKCH/IA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[pMeHeHneIMHKa U €ro COeIMHEHUH.

JKCNePpUMEHTAIbHbIE METO/IbI U3yYeHHUs] BelleCTB M UX NMpeBpalleHuii: n3yueHue oopasios
HEMETAJUIOB, ropeHue cephl, pocdopa, xkenesa, MarHusg B KUCIOpOe, U3ydeHHe KOoJUeKIuu «MeTaibl
U CIUIaBbl», B3aMMOJICHCTBHE WIENOYHBIX M MIETOYHO3EMENIbHBIX METAUIOB C BOAOH (BO3MOXKHO
WCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB), B3aWMOJCHCTBHE IIMHKA M Kejle3a C pacTBOpPaMH KHUCIOT U
[IeJI0YeH, KAaYeCTBEHHBIE PEAKIMU HAa HEOPraHMYECKHUE AaHWOHBI, KAaTHMOH BOJOpOAa W KATHOHBI
METAJIJIOB, B3aUMOJCWCTBHE THIPOKCHJIOB aTIOMUHHSA M ILMHKA C PacTBOpPaMH KHUCJIOT M IIEIOYEH,
peleHne SKCIePUMEHTAIbHBIX 3a7a4 110 TeMaM

«["anorens», «Cepa n e€ coeauHeHUs», «A30T U ¢Gochop U UX COEAUHEHUS,
«MerTasuibl IMIaBHBIX NOArPYII», «MeTasibl HOOOUYHBIX TOATPYIII.

XuMHUSA ¥ )KM3Hb.

Ponp xumum B oOecneueHHMM YCTOHYMBOIO pa3BUTUs dYejoBedyecTBa. [loHATHE O HaydHBIX
METO/ax MO3HAHUSA W METOIOJOIMHM HAay4yHOro HccienoBaHus. HaydHble NpUHIMIBI OpraHU3aluu
XUMHUYECKOT0 MPOoU3BoicTBa. [[poMBIIIIEHHBIECTIOCOOB! MOTYUYEHHs BXKHEUIIUX BEILECTB (Ha IpUMepe
IPOU3BOJCTBA aMMHaKa, CEPHOW KHUCIOThL, MeTaHoJia). [IpoMbIlUIEHHBIE CHOCOOBI IONY4YEHHUS
METAJUIOB M CIUIaBOB. XHMMMUYECKOE 3arpsi3HEHHE OKpPYXKAloLIEeHd Cpeipl M €ro mociIeacTBHs. Poib
XMUMHHU B 00€CTIEYEHNH SHEPreTHYeCKON 0e30acHOCTH.

XuMusg M 3710pOoBbe uenoBeka. JlekapcTBeHHble cpexnctBa. [lpaBuna  Mcnonb3oBaHUSA
JIEKapCTBEHHBIX IpernaparoB. Pojb XUMUN B pa3BUTUH MEIULIMHBI.

XYMHS THIIM: OCHOBHbIE KOMIIOHEHTBHI, MNUIIEBbIe N00aBkU. Poib XuMum B obecrieueHUH
MUILEBOH 6e30MacHOCTH.

Kocmernueckue u mapdromepHsle cpeiactBa. beitoBas xumus. IlpaBuna Oe3omacHoro
UCIIOJIb30BaHUS MpenapaToB OBITOBOM XMMHHU B TIOBCEAHEBHOM KU3HU.

XUMHS B CTPOUTENIbCTBE: BaKHEHIIINE CTPOUTENbHbIE MaTepHUabl (LIEMEHT, OETOH).

XuMHus B celbCKOM Xo3diicTBe. OpraHudeckue UM MHUHepanbHble yaoOpeHus. CoBpeMEeHHbIE

KOHCTPYKLIMOHHBIE MaTE€pHalbl, KPACKH, CTEKJIO, KEpaMHKa.

Marepuans! 11 2neKTpoHUKU. HanoTexHomorum.

Pacuérnbie 3agaum.

Pacuérbl: Maccel BemiecTBa WM 00bEMA ra30B MO U3BECTHOMY KOJIMYECTBY BELIECTBA, MAcce WM
00BEMY OJHOIrO M3 Y4YacTBYIOIIMX B pEaKIMHU BeUlecTB, Macchl (00bEMa, KOJIUYECTBAa BELIECTBA)
IPOJYKTOB PEAKIMH, €CIM OJHO M3 BEIIECTB UMEET NMPUMECH, Macchl (00bEMA, KOJTMYECTBA BEIIECTBA)
IPOAYKTA PEAKIMH, €CIIM OJHO M3 BEILECTB JIaHO B BUJIE pacTBOpa C OIPENEIEHHON MAaccOBOM J0Jel
pPacTBOPEHHOIO BELIECTBA, MAaCCOBOM JOJM M MOJISPHON KOHILIEHTpAIMM BELIECTBA B PacTBOPE, JOJH
BBIXO/1a MPOJYKTa PEaKLUU OT TEOPETUUECKH BO3MOXKHOTO.

Me:xnpeamerHblie CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsi3ed NMpH W3ydeHHH oOuiel m HeopraHudeckod xumuu B 11
KJlacce OCYIIECTBISETCA Yepe3 MCIONb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak H



HOHSTHHN, IPUHATHIX B OTJEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmue ecTecTBeHHO-HayYHBIC TOHSATHS: SBJICHUE, HAyYHBIH (DaKT, TMIIOTE3a, TEOPHsS, 3aKOH,
aHaJIU3, CHUHTE3, KIacCHU(UKaIUs, TEePUOAUIHOCTh, HAOIIOICHNE, U3MEPEHHE, YKCIIEPUMEHT, MOJIETb,
MOJIETTUPOBaHHE.

®dusuka: mMarepusi, MUKPOMHUP, MAaKpOMHp, aTOM, 3JIEKTPOH, IMPOTOH, HEHTPOH, MOH, U3OTOIIBI,
PaJMOaKTHBHOCTb, MOJICKYJIa, JHEPreTHYECKU YpOBEHb, BEIIECTBO, TeJO, OOBEM, arperatHoe
COCTOAAHUEC BCIICCTBA, I/II[eaJIBHBIf/'I ras, (1)I/I3I/I‘-I€CKI/IC BCJIMYHMHBI, CAWHUIBI H3MCPCHUA, CKOPOCTD,
JHEPrusl, Macca.

Buonorus: kierka, opraHusM, 3KocucreMa, ouocgepa, MeTaboau3M, MaKpo-H MUKPOIJIEMEHTHI,
O€JKH, KUPHI, YIIICBOAbI, HYKJIICHHOBBIC KUCIOTHI, (DEPMEHTBI, TOPMOHBI, KPYTOBOPOT BEIECTB U IMOTOK
9HEPTUH B IKOCHCTEMAX.

['eorpadus: MuHepaibl, TOPHBIE TOPO/IBI, TOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHomorus: XuUMHYecKas MNPOMBIIIJICHHOCTh, MCTAJUIYprusa, CTPOUTCIILHBIC MATCpUaAJIbl,
CEIIbCKOXO3SMCTBEHHOE  IMPOM3BOACTBO,  NHIIEBAas  NPOMBIIUICHHOCTh,  (hapMaleBTHUYECKas
MMPOMBIIIJICHHOCTD, MMPOMU3BOJACTBO KOCMCTHYCCKUX
Impernaparos, IIPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTcpuraioB, OJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOT'H.



3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHUHA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBUM C CUCTEMHO-EATEILHOCTHBIM IOJXO0I0M B CTPYKTYp€ JUYHOCTHBIX PE3yJIbTaTOB
OCBOCHMS IpenMeTa «XUMHs» Ha ypOBHE CpeHEro oOuero oOpa3oBaHMs BbIAEICHBI CIEAYIOLINE
COCTaBJIAIOLIME: OCO3HAHNE O0YYarOIIUMUCS POCCUMCKON I'pakJaHCKON MIEHTUYHOCTH; TOTOBHOCTh K
CaMOpa3BUTHIO, CAaMOCTOSITEJIBHOCTH U CaMOOIPEJENICHUIO; HalMYhue MOTHBALUM K OOYUYCHHIO;
TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOLINXCSl pyKOBOJICTBOBATHCS MPUHATHIMUA B OOIIECTBE MPABUIIAMHU H
HOpPMaMH MOBEJICHHS; HATMYUE MPABOCO3HAHMS, IKOJIOIMUECKON KYJIbTYphl; CHOCOOHOCTh CTABUTH LENTN
U CTPOUTHKU3HEHHBIC ILIAHBIL.

JIMuyHOCTHBIE PE3YNbTAaThl OCBOCHHS MpeaMeTa «XUMUS» OTPaXaroT cHOPMUPOBAHHOCTH OIBITA
[IO3HABATEJIbHOM W  IPAKTUYECKOM  JeATETbHOCTH OO0Yy4YaroLIMXcs B  IpoLecce pealu3aluu
00pa30BaTeNbHON JESATEIbHOCTH.

JIMuyHOCTHBIE PE3YNbTAaThl OCBOCHHS MpeaAMeTa «XHUMUS» OTPaXaroT cHOPMUPOBAHHOCTH OITBITA
IIO3HABATEJIBHOM W IPAKTUYECKOH  JEATEIbHOCTH OOYydYarolMXcs B  IPOLEcce pealu3aluu
00pa30BaTeNbHON AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpamaancKoro BoCHMTAHMSA:

OCO3HaHHA 00YyYaroIMMHCS CBOUX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH, yBaKEHUS K 3aKOHY
U IIPaBOIOPAIKY;

IIPEACTABIICHNS O COLMAIbHBIX HOPMaxX M MPaBUIIaX MEKIMYHOCTHBIX OTHOLIEHUN B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JESITEeIbHOCTH TNPH CO3/aHUM Y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX M MTO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMHUUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMAaTh M HMPUHUMATh MOTHBBI, HAMEPEHUs, JOIMKY U apryMEHThl IPYTUX MpU
aHaJIM3€ Pa3INYHbIX BUOB yUeOHOU JNEeSATENbHOCTH;

2) NATPUOTUIECCKOI'O BOCIIUTAHUSA:

ONEHHOCTHOI'O OTHOICHUSA K HCTOPUUICCKOMY U HAYUHOMY HACJICAUTIO OTE€YECTBEHHOM XHUMUU,

YBaXXCHHUA K IMPONECCY TBOPUECTBA B obnactu TCOPHUU U MPAKTHYCCKOI'0 IMPUIIOKCHUSA XUMHHU,
OCO3HAaHUA TOIO, YTO MOJAHHBIC HAYKM €CTb PE3yJbTaT JJIHUTCIbHBIX Ha6J'IIOI[eHI/II\/'I, KPOMOTJIMBBIX
OKCIICPUMCHTAJIBHBIX ITOUCKOB, ITOCTOAHHOTO TPpYyAda y‘{éHHX U MIPAaKTUKOB;

HHTEPECAa U IO3HABATCIBHBIX MOTHUBOB B ITOJIYYCHUH W TTOCJICAYIOIIECM aHAJIN3C I/IH(l)OpMaI_[I/II/I 0
MEPCAOBBIX TOCTHIKCHUAX COBpeMeHHOI\/’I OTEYCCTBEHHOM XUMHUU,

3) AYXOBHO-HPABCTBCHHOI'O BOCIIUTAHUA:

HPABCTBCHHOI'O CO3HAHMSA, STUUCCKOI'O ITOBEACHUA,

CIIOCOOHOCTH OLICHMWBATh CUTyallUHW, CBA3AHHBIC C XUMHYCCKUMHU SABJICHUAMH, W TIPUHUMATb
OCO3HAHHBIC PCHICHUA, OPUCHTHPYIACh HA MOPAJIBHO-HPAaBCTBEHHBIC HOPMBI 1 HEHHOCTU;

T'OTOBHOCTH OICHHBATH CBOE NMOBCACHHUEC W TIOCTYIIKH CBOHX TOBapI/IIJ_ICﬁ C 1'[03I/II_II/II71
HPABCTBCHHBLIX U ITPABOBBIX HOPM U C y‘-IéTOM OCO3HaHUusA HOCHG}ICTBI/Iﬁ ITOCTYIIKOB;

4) (opMupoOBaHUs KYJbTYPbI 310POBbS:

MOHUMAaHUs [EHHOCTEH 370poBOrO M Oe3omacHOro oOpas3a JKU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUUYECKOMY 37I0POBBIO;

coOroieHnst IpaBuiI 0€30MMacHOT0 OOpAIIeHUs C BEMIECTBAMHU B OBITY, TOBCETHEBHOW KU3HH, B
TPYAOBOM NEATEIBLHOCTH;



MOHMMAaHUS IIEHHOCTU NMPaBWJI UHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOrO TMOBEIEHUS B
CUTYaLUsX, YTPOKAIOLIUX 310POBBIO U )KU3HU JIIOEH;

OCO3HAHHS TOCJIEACTBUA M HENpUATHUS BPEIHBIX MPUBbIUEK (YNOTpEOJIEHUS aJIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) TpynoBoro BocnuTanus:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B Y4eOHO-HCCIICA0BATEILCKOW ACITEIPHOCTH, O0OIIECTBEHHO
MIOJIC3HOM, TBOPUYECKON M IPYTUX BHIIAX JCSTECIBHOCTH;

YCTAaHOBKHU HA AaKTUBHOC Y4aCTHUC B PCIICHUU NPAKTUYCCKUX 3aJayd COI_IPIaJIBHOfI HaIpaBJICHHOCTH
(B paMKax CBOETO KJjacca, IIKOJIbI);

UHTEpeca K MPaKTHYECKOMY H3YUCHHIO MPOQPECcCCHid pa3iMyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHS IPEMETHBIX 3HAHUH 110 XUMHUH;

YBaXEHUA K TPYAy, JIOJAM Tpyda M pe3yibTaramM TPYIOBOM JEATEIBHOCTU; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOpPY MHIMBUYalbHOW TPAEKTOPHUU
oOpaszoBanus, Oymnymiei mpodeccur u peanu3alii COOCTBEHHBIX JKHU3HCHHBIX IUTAHOB C YUETOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMUH, UHTEPECOB U TOTPEOHOCTEH 00IIECTRa;

6) 3Ko0J0rHUECcKOro BOCTIMTAHHS:

HKOJIOTMYECKHU 11€J€CO00pPa3HOro OTHOIICHUS K IMPUPOJIE KaK MCTOYHUKYCYIIECTBOBAHUS HKU3HU
Ha 3emiic;

HNOHUMAaHMs TIJI00ATBHOTO XapakTepa 3KOJ0rMYECKUX MpooieM, BIUSHUIIKOHOMHUECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJAHON M COLIMAIBHOM CPEJIbL;

OCO3HAaHHA HEOOXOJMMOCTH MCIOJIb30BAaHUS JOCTM)KEHUH XUMHUHM JJIi pEIIeHUs BOIPOCOB
palOHaIbHOIO IPUPOIOIOIB30BaAHUS;

AKTMUBHOTO HENPHUATHUS JEHCTBHM, IPUHOCAIINUX BpPEI OKPYXAIOLIEH NPUPOAHOU Cpele, YMEHMs
IPOTHO3UPOBAaTh HEOJIArONpPUATHBIE SKOJIOTMYECKUE MOCIEACTBUS MpEeNlPUHUMAEMbIX JeHCTBUH U
IIpeI0TBpallaTh UX;

HaJIU4Ms  Pa3BUTOrO  DKOJIOTMYECKOTO  MBIIUICHHS, JKOJIOITMYECKOM  KYJIBTYpBI, OIBITA
JEATEIbHOCTH DKOJIOTHYECKON HAIPaBICHHOCTH, YMEHUS PYKOBOACTBOBAaThCS UMM B IIO3HABATEIBHOM,
KOMMYHHKaTUBHOH M COLIMAlIbHOM NpaKkTUKE, CIOCOOHOCTM W YMEHHUS AaKTHMBHO HPOTHBOCTOSTH
uaeosoruuxeModoonu;

7) MeHHOCTH HAYYHOTrO MO3HAHMS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM
MPaKTUKH;

MOHUMAaHHUA CTIeNU(UKA XUMUU KaK HayKH, OCO3HaHUS €€ poiu B OPMUPOBAHUU PAILIHOHATHHOTO
HAyYHOTO MBIIIIEHHUS, CO3JAHUU 1IETIOCTHOTO MPEACTaBIeHUsI 00 OKpYXalolleM MHUpE KaK O €IHHCTBE
MPUPOJBI U YEJIOBEKa, B MMO3HAHWM MPUPOHBIX 3aKOHOMEPHOCTEH M PEIICHUU MPOOJIEM COXpaHECHUsS
MIPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0C000M 3HAYMMOCTH XUMHUH JJS COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHUCTUYECKOW HAIMPABICHHOCTH U BKHOM POJIM B CO3JJaHUH HOBOM 0a3bl MaTEpUATBLHOU KYIbTYPHI,
B PEIICHUU TI00ANBHBIXIPOOIEM YCTOMYUBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOMH,
MUIIEBON W YKOJIOTHYECKON 0€30MacCHOCTH, B PA3BUTHH MEIUIIMHBI, 00€CTICUEHUH YCIIOBHM YCTIEITHOTO
TPy/la ¥ SKOJIOTHIECKHA KOM(POPTHOM KM3HU KKJIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TIOHUMAHUS CYIIIHOCTH METOJAOBIIO3HAHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCMOJB30BaTh MOJydaeMble 3HAHUS ISl aHAW3a U OOBSCHEHUS
SIBJICHUW OKPYXKAIOIIET0 MHpa U MPOUCXOANINX B HEM HM3MEHEHMU, YMEHHS JielaTh 00OCHOBaHHBIC
3aKJTFOUYECHUS HAa OCHOBE HAay4HBIX ()aKTOB M HMMEIONIUXCS JaHHBIX C IIENIbI0 MONYUYEHHUsI JOCTOBEPHBIX
BBIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEJIPHO HCIOJB30BaTh XMMHYECKUE 3HAHUS JUIS PEIICHUs] TpoOsieM B
pealbHBIX KU3HEHHBIX CUTYaLUAX;



MHTEpEeca K MO3HAHUIO, UCCIIEA0BATEIBCKON JEATENBHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTHBHOMY
MOJIYYECHHUIO HOBBIX 3HAHUI 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIMH;
MHTEpeca K 0COOCHHOCTSIM Tpy/ia B Pa3IMUHBIX cepax npodecCHoHaTbHON JesITebHOCTH.
METANPEIMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE pe3yNIbTaThl OCBOCHHS MPOrPAMMBI [0 XMMHU Ha YPOBHE CPEIHEro OOIIero
00pa3zoBaHMs BKIIIOYAIOT:

3HaYMMble JUIS  (OPMUPOBAHHUS ~ MHUPOBO33PEHHS  OOYYAIOMIMXCS MEKIHCLUUIUIMHAPHBIC
(MeXnpeaIMeTHbIC) OOIICHAYYHbIC MOHATHS, OTPaXKArOIIME IIEJOCTHOCTh HAYYHOH KAapTHHBI MHpa |
CHenu(pUKy METOOB ITO3HAHHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (MaTepHs, BEIIECCTBO, YHEPIHS,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (haKT, MPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIeIOBaHKE, HAOIIOIEHNE, M3MEPEHUE, SKCIICPUMEHT U IPYTHE);

YHHBEpCaJbHbIC Y4eOHBIC ICHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJSATHUBHBIC),
oOecrieunBaromue (HOpMUpOBaHHE (PYHKIIMOHAIBHONH TPAMOTHOCTH M COIMAJIBHONH KOMIICTCHIIMU
00yJaromuxcs;

CIIOCOOHOCTH 0o0yyJaronmxcs HCIO0JIb30BaTh OCBOCHHEIC
MEKIUCIUTUTMHAPHBIC, MHUPOBO33PCHYCCKHE 3HAHUS W YHUBEPCAIbHBIC YUYeOHBIC JICUCTBUS B
MO3HABATCIILHON M COIMAIbHOM MPAKTHKE.

MertanpeqMeTHbie  pe3ylbTaThl  OTPAKAIOT  OBJAJICHUE  YHUBEPCAIbHBIMH  y4COHBIMHU
NI03HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMH.

ITo3HaBaTeabHbIE YHUBEpPCAJbHBIC y'leﬁl—ll)le JeHCcTBUA

l) 0a30BbIe JIOrHYecKHe NeliCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyalM3UpoBaTh INpolieMy, paccMarpuBaTh e
BCECTOPOHHE;

ONPEACIIATh LENH JEATENbHOCTH, 3a1aBasi IapaMeTPbl U KPUTEPUU UX JOCTUKEHHS, COOTHOCUTD
pE3yJIbTaThl ACATEILHOCTHU C IOCTABIEHHBIMH LIETSIMY;

MCIIOJIb30BaTh NP OCBOCHHUH 3HAHUM MPUEMBI JIOTUYECKOTO MBILUICHHS: BBIIEIATh XapaKTEPHbIE
NPU3HAKU MOHATUN M YCTaHABIMBATh UX B3aMMOCBS3b, HCIOIb30BaTh COOTBETCTBYIOIINE MOHITHUS IS
00BsICHEHUS OTAENIbHBIX (PAKTOB U SIBJICHMUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTSI KJIaCCU(DHUKALIMKU BEIIECTB U XUMUYECKUX PEAKIIMIA;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBA3U MEXKY N3y4acMbIMU SIBICHUSIMU;

CTPOUTBH JIOTUYECKHUE pacCyXJIeHHs (MHIYKTHBHbIE, AEAYKTHUBHBIEC, 110 aHAJIOTWHU), BBISABIATH
3aKOHOMEPHOCTH U MPOTHBOPEUYMS] B PAaCCMATPUBAEMbIX SIBICHUAX, (OPMYJIHPOBATH BBIBOJABI U
3aKJIIOUYEHHUS;

IPUMEHSTH B MPOIlECCe MO3HAHUS UCIIOIb3YEMblE B XUMUH CUMBOJIMUECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJEIbHBIC MPEICTABICHUS — XUMUYECKUH 3HaK (CUMBOJ) 3JEMEHTa, XMMHUYecKas
dopmyna, ypaBHEHHE XUMHUYECKON
peakuuu — MpU pelieHUH y4eOHBIX MO3HABATENIbHBIX W MPAKTUYECKUX 3a]ad, MPUMEHSATh Ha3BaHHBIC
MoOJIeJIbHbIE TPEICTABICHUS JUIS BBISBICHHUS XapaKTEPHBIX TMPU3HAKOB H3Y4YaeMbIX BEUIECTB H
XUMHYECKHUX PEAKIINH.

2) 6a3oBble Hccae0BaTebCKHE AeHCTBHS:

BJIAJI€Th OCHOBAMH METOJ0B HAyYHOI'O MIO3HAHUS BEIECTB U XUMUYECKHUX PEaKIUii;

(bopMynHpoBaTh LEIU U 33Ja4ll UCCIEJOBAaHUS, UCIIONb30BaTh IOCTABIEHHBIEU CAMOCTOSATEIBHO
c(OpMyIHpPOBAaHHBIE BOMNPOCHl B KAaueCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI It (POPMUPOBAHUS
TUIIOTE3BI 110 IPOBEPKE IPABUIBHOCTH BBICKA3bIBAEMBIX CYKACHUM;

BIAJCTh HAaBBIKAMH CAaMOCTOATEIBHOTO IUIAHUPOBAaHMS M IPOBEIEHUS  yYEHHUYECKUX
IKCIIEPUMEHTOB, COBEPILCHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOAOM MPOLECCA, CaMOCTOSTENIBHO



IIPOTHO3UPOBATH €0 pe3ynbTar, GopMyIHpoBaTh 0OOOIICHHS U BBIBOABI OTHOCUTENIBHO JTOCTOBEPHOCTH
Pe3yNIbTaTOB HCCIEA0BAHUSA,COCTABIATH 00OCHOBAHHBIM OTUET O MPOJIETaHHOM paboTe;

nproOpeTaTh OMBIT YYCHHUYECKOW HCCIEN0BATEIbCKOW M MPOEKTHOH NeATeNbHOCTH, MPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEJIbHOMY IOMCKY METO/OB PEIICHHs] MPAaKTUYECKHX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOJIOB MTO3HAHHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHMKAX HMH(GOpMAIMK (HAay4yHO- MOIYJSpHAs JIUTepaTypa
XUMHUYECKOTO COJepKaHUsA, CIIPaBOYHbIE T0coOus, pecypchl MIHTepHeTa), aHATM3UPOBATh HH(OPMAITHIO
pa3MyYHbIX BUAOB U (OpM TMpeAcTaBlIeHUS, KPUTUYECKH OLEHUBaTh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3aMIPOCHl U IPUMEHSATH Pa3IMYHbIE METO/IbI IIPU TIOUCKE U 0TOOpe MHpOopMaluHy,
HEOOXOIUMOM ISl BHIIIOJTHEHUST yU4EOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

npuoOpeTaTh OIBIT HWCHOJB30BaHUA HHGOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH H
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMaJbHYIO (opMy mpexacraBieHuss uHbopManuu (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIIOJIb30BaTh HAYUYHBIM S3bIK B KAU€CTBE CPEACTBA MpU paboTe ¢ XMUMHUYECKON MH(OpMalUen:
OPUMEHATh MEXIpeIMeTHbIe ((U3NYecKne W MaTeMaTHYeCKHWe) 3HAKW M CHMBOJIBI, (OPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHEC CPCACTBA HATI'TLAJHOCTH.

KoMmyHHnKaTHBHBIE YHHBepCAJbHbIE Y4eOHbIe HelCTBHS:
3aJ1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXK/1a€MOi TEMBI B X0/1€ IMaJIOTa 1/WINANCKYCCUH,

BBICKA3bIBaTh HJieH, GOPMYIHUPOBATH CBOM MPEATIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS MPEATI0KEHHOM
3aJa4H;

BBICTYNIaTh C TMPE3CHTAIlMEN pe3yabTaTOB IO3HABATEIIBHOW JEATEIbHOCTH, IOTYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPHU BBHIMOJHEHUH XUMHUYECKOTO JKCIEPUMEHTA,
PAKTUYECKOM paboThl MO MCCIEAOBAHHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB, pealu3alud y4eOHOro
npoekTa, U (QOpPMYIUPOBaTh BBIBOABI IO pe3ylbTaTaM MPOBENEHHBIX HCCIEAOBAHUNA MyTEM
COTJIACOBaHUs MO3UIHI B X0/1€ 00CYKIeHUSI U OOMEHa MHEHUSIMH.

PerJIHTI/IBH])Ie YHUBEpPCAJIbHBIC y‘leﬁl—lble JeHCcTBUA:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO II03HABATEIBHYIO JIEATEIBHOCTD,
omnpezaenss €€ LEIM W 3aJauyd, KOHTPOJIMPOBaTbH M IO Mepe HEoOXOJUMOCTH KOPPEKTHPOBAThH
npeUlaraéMblii  aNrOpUTM JEHCTBUH TPH BBIMOJHEHUM Y4YEOHBIX M HCCIENOBATENbCKUX 3ajad,
BbIOMpaTh Hambosiee >PPEKTUBHBIN CHOCO0 MX peIIeHUs ¢ Y4ETOM MOJMYy4YeHHMsS HOBBIX 3HAaHUHM O
BEIIECTBaX U XMMUUYECKUX PEaKLUsX;

OCYIIIECTBIISATH CAMOKOHTPOJIb A€ITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAaMOOLIEHKH.

[IpeameTrHbIe pe3ynbTaThl OCBOGHUS MPOrPaMMbl IO XUMHUH Ha YriIyOJEHHOM ypOBHE Ha YpOBHE
cpeaHero oOmero o6pa3oBaHMs BKIIOYAIOT creuupuUecKkue A y4eOHOro mnpenMmera «XuMUs»
HayyHble 3HAHUS, YMEHHUS U CHOCOOBI NEHCTBUII IO OCBOCHMIO, MHTEPIPETAllUd U NpeoOpa3oBaHUIO
3HaHWUM, BUJIBI JESATEIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAaHUS W MPUMEHEHUIO 3HAHUI B Pa3IUYHBIX
y4eOHBIX CHUTYyallUsiX, a TakXKe B pealbHBbIX XH3HEHHBIX CUTYyallUsX, CBS3aHHbIX C XuMmueil. B
IIpOrpaMMe M0 XMMHUH NPEAMETHBIE PE3YNbTAThI IPEJCTABIICHBI 110 TOAAM U3yUYEHHUS.

IMPEAMETHBIE PE3YJIBTATDBI



10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD» OTPAKaroT:

Cc(OPMHUPOBAHHOCTb IPEJCTABICHUN: O MECTE M 3HAYCHMHM OPraHUYECKOH XHUMHUHM B CHUCTEME
€CTECTBEHHbIX HAyK M €€ poyii B OOECIEeYeHMH YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA B PELECHHUU
po0JIeM KOJIOTHYECKOM, YHEPreTUIEeCKON U
NUIIEBOH 0E30MacHOCTH, B Pa3sBUTHU METUIMHBI, CO3aHMHM HOBBIX MAaTEPUATIOB, HOBBIX MCTOYHHKOB
SHEpPruy, B 00eCHeUeHNH PalMOHAIILHOIO MPHPOJIONONIB30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U
o01iell KylIbTyphl 4EJIOBEKa, a TAKXKE IKOJOTMUYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/10POBbIO
Y IIPUPOJHOM cpefe;

BJIQJICHUE CHCTEMOI XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAECT: OCHOBOIIOJIATAIOIINE TOHATUS —
XMUMHYECKUI 3JIEMEHT, aToM, SIPO M 3JIEKTPOHHAs 000J0YKa aroma, S-, P-, d-aToMHbIE OpOUTAIH,
OCHOBHOE W BO30YXIEHHOE COCTOSHHS aTOMa, TMOPUIN3AIUs aTOMHBIX OpOUTaliel, MOH, MOJICKYIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTb, CTENEHb OKHUCICHMS, XUMUYECKas CBS3b, MOJIb, MOJISIpHas
Macca, MOJSIPHBIH 00BEM, YIIepoaHBIH cKeneT, (PyHKIMOHAJIbHAs IpyIa, pajukall, CTPYKTYpHbIE
bopmynbl (pa3BEPHYTHIE, COKpALIEHHbIE, CKEJIETHBIE), U30MEPUs CTPYKTYpHas M IPOCTPAHCTBEHHAs
(reomeTpHuuecKasi, ONTHYECKAsI), ©30MEPbI, TOMOJIOTUYECKHM psiJl, TOMOJIOTH, YIJIEBOAOPObl, KUCIOPOI-
U a30TCOJEpXkalllue OpraHUYeCKHE COEIMHEHHUS, MOHOMEp, IIOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COECIUHEHHUS; TEOpUH, 3aKOoHbI (mepuoamdeckuit 3axoH Jl. WM. Menneneesa,
TEOpUsl CTPOEHUsI OpraHn4eckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MacChl BELLIECTB, 3aKOH
COXpaHEHUS U NPEBPALLEHUS IHEPIUH NPU XUMUYECKUX PEAKLUsAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XMMHH, MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIlME€ B OCHOBE IIOHMMAHUS MNPUYMHHOCTU U
CUCTEMHOCTHM XHMHYECKUX SIBJICHHMH; IPEACTAaBICHUS O MEXaHU3Max XUMHUYECKMX pEaKLHi,
TEPMOJMHAMMYECKUX U KHUHETHMYECKHX 3aKOHOMEPHOCTAX HX IPOTEKAaHUSA, O B3aUMHOM BIIMSAHHUU
aTOMOB W TPYIII aTOMOBB MOJIEKyJaX (MHIYKTUBHBIA M Me3oMepHbIH 3¢ dexrsr, opuentantsl | u 11
poaa); (paKkTOIOTUYECKUE CBEACHHUS O CBOMCTBAxX, COCTABE, MOJYYCHUH U OE30MaCHOM HCIIOJIb30BAHUU
BOKHEHIINX OPraHWYECKHX BELIECTB B OBITY M NPAKTUYECKOM JESITeNbHOCTH YeJIOBEeKa, OOIIMX
Hay4YHbIX TPHUHLIMIAX  XUMHYECKOT0 TNPOM3BOJACTBA (HAa NpUMEpe MPOU3BOACTBA MeETaHOIA,
nepepaboTKu HEPTH);

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH XapaKTEpHble MPU3HAKU TMOHSATUH, YCTaHABIMBATH MX
B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOLINE MOHATHS MPU OMMCAHUHM COCTaBa, CTPOCHUS U CBOMCTB
OPraHUYEeCKUX COCTUHECHUMN;

c(OpMHUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJISi COCTaBJICHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) (POPMYII OpraHNYECKUXBEIIECTB;

COCTaBJISITh YPaBHEHMS] XUMHYECKMX pEaKIMi U pacKpblBaTh MX CYHUIHOCTb: OKHUCIUTEIbHO-
BOCCTAHOBUTENIbHBIX PEAKIMIl IMOCPEIACTBOM COCTABJICHMSI AJIEKTPOHHOrO OajaHca 3THX peaklui,
peakuuit HOHHOro oOMeHa IMMYTEM COCTaBJICHHS UX MOJTHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMIA;

M3rOTaBIMBATh MOJENHN MOJIEKYJI OPraHUYECKHUX BEIIECTB Ul WIUIIOCTPALMU UX XMMHUYECKOTO U
IIPOCTPAHCTBEHHOT'O CTPOEHHS;

c(OPMHPOBAHHOCTh YMEHHUH: yCTaHABIMBATh MPUHAIICKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIIECTB IO MX COCTaBYy W CTPOCHHIO K ONPENENIEHHOMY KIIacCy/Tpylie COeAMHEHUH, TaBaThb UM
Ha3BaHus 1o cucreMatuueckoid HoMmeHknatype (IUPAC) u mpuBoIuTh TpUBHAJIbHBIE HA3BaHUS JUIS
OTJENbHBIX TPEICTABUTENECH OpPraHUYECKUX BEIIECTB (ITWUJIEH, AaLETUJIEH, TOJIyOJ, IJIMIEPUH,
STHJICHIJIMKOJb, (GeHos, (opManbaerus, amneTalbIerui, aleTOH, MypaBbUHas KHUCIIOTA, YKCYCHas
KHCJIOTa, CTeapUHOBAsi, OJIEMHOBAs, NAJIbMUTHHOBAS KHUCIOTHI, INIMLWH, alaHUH, MajbTo3a, PPyKTO3a,
AQHWINH, AUBUHWI, U30TIPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OpMUPOBAHHOCTh YMEHUS ONPEAEIATh BUJ XUMUUYECKON CBSA3H B OPraHUYECKHX COETUHEHHSIX
(KOBaJIeHTHAasi U MOHHAs CBSI3b, G- U M-CBSI3b, BOJOPOIHAS CBS3b);

c(OPMHPOBAHHOCTh YMEHHS MPUMEHSTH MOJIO0KEHUS TEOPHH CTPOCHUS OPraHUYECKHUX BEIIECTB



A. M. bytnepoBa 111 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTEpPH30BaTh COCTaB, CTPOCHHE, (PU3MUYECKHE M XUMUYECKHE
CBOWCTBAa THUIMYHBIX IPEJCTABUTENIEH pa3IMUYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB: AaJKAHOB,
LUKJIOQJIKAHOB, aJKCHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTUYECKUX YIJIEBOJOPOJOB, CIHUPTOB,
QJIBJIETUIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTHIX U CIOKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHHUH 1
aMHHOB, AaMHHOKHCJIOT, O€JKOB, YIJIEBOJOB (MOHO-, OU- M MOJHCAXapUAOB), HWILIIOCTPHPOBATH
IEHETUYECKYIO CBSI3b MEXJYy HHMMU YpPaBHEHMSMHU COOTBETCTBYIOIIMX XMMHYECKHX peakUuil c
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hopMyi;

c(OPMHPOBAHHOCTh YMEHHUS MOJATBEPXKIaTh Ha KOHKPETHBIX MPUMEpPAX XapaKTep 3aBUCHUMOCTU
PEAKIIMOHHOHN CIIOCOOHOCTH OPraHMYECKUX COCIUHEHNH OTKPATHOCTU U THIIa KOBAJIEHTHOMU CBS3H (G- U
T-CBSA3M), B3aMMHOT'O BJIMSIHUSI aTOMOBU TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaTh HCTOYHHUKH YIIIEBOJOPOJHOTO ChIpbs (HE(DTH,
OPUPOIHBIN Ta3, Yroyib), CHocoObl €ro mepepadOTKM M MPAKTHYECKOE NPUMEHEHHE MPOIYKTOB
nepepadoTKy;

c(OpPMHUPOBAHHOCTb BJIAJICHUSI CUCTEMOM 3HAHHMI O €CTECTBEHHO-HAYYHbIX METO/aX MO3HAHUS —
HAOJIIOJICHUN, U3MEPEHUHU, MOJIEIMPOBAHUM, SKCIIEPUMEHTE (PEaIbHOM M MBICIEHHOM) M YMEHUS
IPUMEHSTh 3TH 3HAHUS;

c(OpPMHPOBAHHOCTb YMEHUS NPUMEHATh OCHOBHBIE OIEpallMi MBICIUTENBHON JEATeIbHOCTH —
aHaJ M3 W CHUHTE3, CpaBHEHHE, 0000IIeHUE,
CHCTEMaTHU3alluI0, BBIBICHUE NMPUUYMHHO-CIICACTBEHHBIX CBSI3€H — Ul M3y4EHUs CBOWCTB BELIECTB U
XAMHYECKUX PEAKIIU;

c(OPMHPOBAHHOCTh YMEHHI: BBIABIATH B3aUMOCBA3b XUMMUYECKMX 3HAHMM C MOHATUSAMH U
IPEJICTABICHUSMU JIPYTUX €CTECTBEHHO-HAYYHBIX IPEIMETOB sl 0ojiee OCO3HAHHOI'O MOHUMAaHUS
CYLIHOCTU MaTepUaJIbHOrO €IMHCTBA MUPA, UCII0JIb30BATh CUCTEMHBIE 3HAHUS 10 OPraHUYECKON XUMHUU
JU1s OOBSICHEHUS U IPOrHO3UPOBAHMS ABJICHUH, UIMEIOIIMX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUI: MPOBOJIUTH PAcu€Thl MO XUMHUYECKHM (OopMysiaM M YpaBHEHUSIM
XUMHUYECKHX peakUud C HUCHOJb30BaHHMEM (U3MUECKHUX BEIUYUH (Macca, 00BEM ra3oB, KOJIMYECTBO
BEIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PACYETHI M0 HAXOXKIACHUIO
XUMHUYECKOH (OpMyJbl BeIIeCTBA IO H3BECTHBIM MAacCOBBIM JOJISIM XMMHUYECKHX 3JIEMEHTOB,
IPOAYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUMN: MPOTHO3UPOBATh, AHATU3UPOBATh M OLEHUBATh C MO3ULUI
9KOJIOTUYECKOI 0e30MacHOCTH MOCHIEACTBUS ObITOBOW M MPOMU3BOJCTBEHHOW JIEATEILHOCTH YeNOBEKa,
CBSI3aHHOU C TepepabOTKOM BELIECTB, UCIOIb30BATh MOJYYEHHbIC 3HAHUS Ui NMPUHATUS TPAMOTHBIX
pelieHuii mpodsieM B CUTYalUsAX, CB3aHHBIX C XUMUEH;

c(OPMUPOBAHHOCTh YMEHHUMH: CaMOCTOSITENIbHO IUJIAHUPOBAaTh U TMPOBOJUTH XMMHUYECKUMN
9KCHEPUMEHT (TOJIY4Y€HHE M H3Y4YeHHE CBOICTB OpPraHWYECKMX BEIECTB, KAYECTBEHHBbIE pPEaKLUU
YIJIEBOJOPOAOB PA3JIMYHBIX KJIACCOB M KHCIOPOJCOJAEPKAIIMX OPraHMYEeCKMX BEILECTB, PEILICHUE
SKCIIEPUMEHTAJIBHBIX 3a/lad [0 PACIO3HABAHMWIO OPraHMYECKHUX BEIECTB) C COOIIOJEHHEM MpaBHII
Oe3omacHoro oOpallleHusi ¢ BellecTBaMH M JIabopaTOpHBIM 000pyAOBaHUEM, (HOPMYIHPOBATH IEb
UCCIIEIOBaHMs, TPEACTaBIATh B PA3TUYHOM (opMe pe3ynpTaTbl SKCIEPUMEHTA, aHAJIU3UPOBATH U
OLICHUBATh UX JJOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHUI:

coOyo/iaTh TpaBUiIa 3KOJIOTMYECKH I1e1IecO00pa3HOro IMoBeleHUs B OBITY W TPYHOBOM
JESTENIbHOCTH B LIEISIX COXPAHEHHUS CBOETO 3[J0POBBS, OKPYXKAIOIIeH TPUPOIHOI Cpelibl U JOCTUKEHUS
€€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOrO JEHCTBUS Ha JKMBBIE OpPraHU3Mbl OIpeneIEHHbIX
OpraHMYECKUX BEILECTB, MOHUMas cMblca nokaszarens [T1K;

aHAJIM3UPOBATh 11€J€CO00PA3HOCTh NPUMEHEHUSI OPIaHUYECKUX BEIECTB B IPOMBILIICHHOCTH U B
OBITY C TOUKHU 3PEHUSI COOTHOILEHUS PUCK-TI0JIb3a;



chOpMUPOBAHHOCTh  YMEHHM: OCYIIECTBISATH  II€JICHANPABICHHBI TOWCK  XHMHUYECKOU
uH(pOpMallMU B pa3IMYHBIX UCTOUYHUKAX (HaydHas W ydyeOHO-Hay4yHasJIuTeparypa, CpeIcTBa MaccOBOM
uHpopmanuu, WHTEpHET W JApyrue), KPUTHUECKH aHATU3UPOBATh XUMHUYECKYI0 HH(OpMAaIuio,
nepepadaTbiBaTh €€ M HCIOJIb30BAaThB COOTBETCTBUU C IMOCTABICHHON y4eOHOH 3aaueii.

11 KJIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHUS Kypca «O0111as 1 HeopraHuyeckasi XMMUs OTPasKakoT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MaTepHaTbHOM EIMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MIO3HABAEMOCTH SIBJICHUW NPUPOJBI, O MECTE€ M 3HAYEHWHU XUMHHM B CHUCTEME €CTECTBEHHBIX HayK U €€
poinu B 00ecrieYeHHH YCTOMYMBOTO Pa3BUTHS, B PELICHUHU MPOOJIEM IKOJOTHUECKON, SHEPTeTUIECKON 1
NUIIEBOH OE30MaCHOCTH, B Pa3BUTHH MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HMCTOUYHUKOB
JHEPTUH, B 0OECIIEYCHUN PALMOHAIBHOTO IMPUPOAOINOIH30BaHNUS, B (POPMUPOBAHIUH MHUPOBO33PEHHS U
o01Ieil KyIbTyphl 4eJIOBEKa, a TAKKE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBbIO U
MIPUPOJTHOU Ccpene;

BIIQJICHUE CUCTEMOW XMMHYECKHUX 3HAHHUM, KOTOpPAas BKJIKOYAET: OCHOBOIIOJIATAIOIINAE MOHATUSA —
XMMHUYCCKHUI 3JIEMEHT, aToM, SIIPO aTOMa, U30TOIIbI, JJICKTPOHHAsI 000JI0YKa atoMma, Ss-, P-, 0-aTOMHbIC
opOUTaNM, OCHOBHOE U BO30YXIEHHOE COCTOSIHHMSI aToMa, TMOpUAM3AIUs aTOMHBIX OpOHTaneil, MOH,
MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTEINEHb OKHUCIECHMS, XHUMHUUYECKas CBS3b
(koBaJleHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), KpPUCTAIIMYECKas pemérka, XUMHUYecKas
peakuus, pacTBOp, DJIEKTPOJIMTBI, HEIEKTPOIUTHI, JJIEKTPOJUTUYECKAs JIUCCOLMALMsA, CTEIEHb
JUCCOLIMAIIMH, BOJIOPOIHBIN MOKa3aTellb, OKUCIUTENb, BOCCTAHOBUTENb, TEIJIOBON 3((HEKT XUMHUYECKON
peaKkuu, CKOPOCTh XUMHYECKOW pEaKIUy, XUMUYECKOE pPaBHOBECHE; TEOPHUH M 3aKOHBI (Teopus
ANEKTPOIUTUYECKON AUCCOMalnM, nepuoandeckuitzakon .M. MeHieneeBa, 3aKOH COXpaHEHUSI MACChI
BEIIECTB, 3aKOH COXPAaHEHUS MIIPEBPALLEHUS SHEPTUU MPU XUMHUYECKUX PEaKlMaX, 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XMMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIeKAIlUEe B OCHOBE IIOHMMAHUS IPUYUHHOCTH M CUCTEMHOCTH
XUMHYECKHUX SBJIEHUH; COBPEMEHHBIE IPEACTABIEHUS O CTPOCHMM BEIeCTBA HAa AaTOMHOM, HOHHO-
MOJIEKYJISIPHOM U HaJMOJIEKYJIIPHOM YPOBHSX; IPEJICTABICHUS O MEXaHU3MaxX XMMMUYECKUX PEaKIIHi,
TEPMOJMHAMHYECKUX U KHHETUYECKMX 3aKOHOMEPHOCTAX MX NMPOTEKaHMsI, O XUMUYECKOM PAaBHOBECHU,
pacTBOpax M JAUCHEPCHBIX cUcTeMax; (PaKTOJOTHUECKHE CBEIEHUS O CBOMCTBAX, COCTABE, MOJyYEHUH U
0€30MacHOM HCMOJIb30BAaHUM BAKHEUIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPaKTHYECKON
JeSITeIbHOCTH YeJI0OBEKa, OOLIMX HayUYHbIX MPUHIMIIAX XUMUYECKOTO MPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHH: BBISBIATh XapaKTEpHblE NPU3HAKU MOHATHHA, YCTaHaBIMBATh HMX
B3alMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOUINE MOHATHS NPU ONMCAHUM HEOPraHWUYECKHUX BEILECTB U
UX IIPEBPALLEHU;

c(OpMUPOBAHHOCTh YMEHHUSI HCIIOIb30BaTh XUMUYECKYI0 CUMBOJIUKY JUIsl COCTaBICHUs (HOpMyIl
BEIIECTB M YpaBHEHMM XMMHMUECKHUX peakuui, cucremarnueckyto HoMmeHknatypy (IUPAC) u
TPUBUAJIbHBIE HA3BAHUS OTIEIIbHBIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHMsI OIpPENeNATh BAaJCHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKHX
JJIEMEHTOB B COEAMHEHMSX, BMJI XUMHUYECKOW CBsI3M (KOBaJEHTHas, HMOHHAs, MeTajliIndyeckKas,
BOJIOPOJHAS ), TUIl KPUCTAJUIMYECKOMN pElIETKN KOHKPETHOTO BEIIECTBA;

c(OPMHPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHMOCTH CBOWMCTB BELIECTB OT BUAA XUMHUYECKOU
CBSI3M W THUNA KPUCTAUIMYECKOW pPEIETKH, OOMEHHBIH U JOHOPHO-aKIENTOPHBIH MEXaHU3MBI
00pa3zoBaHMs KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHHUMN: KJIacCCU(PUIUPOBATh: HEOPraHMYECKHE BEIECTBAa MO UX COCTaBY,
XUMHUYECKHE PEAKLIMU T10 PA3IMUHBIM MPU3HAKaM (YMCIyH COCTaBy pEarupyrolliyx BEIIECTB, TEINIOBOMY
abdekTy peaknuuu, HU3MEHEHHIO CTEMEHEH OKHCIEHUS DJIEMEHTOB, OOpaTUMOCTH, YYaCTHIO



KaTajau3aTopa U JIPYrHe); CaMOCTOATEIbHO BBIOMPATh OCHOBAHMS M KPUTEPUU Ui KiaccuUKaUU
M3Yy4aeMbIX BEIIECTB U XUMHUYECKUX PEAKIIMIL;

c(OpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI mepuoandeckoro 3akona J[. 1. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIONTYI0, 00BSICHUTEIBHYIOH MPOTHOCTUYCCKYIO (PYHKIIHH;

c(OpMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh DSIEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMHYECKHUX 3JIEMEHTOB MEPBOro—4eTBEpTOoro nepuooB Ilepuoanveckoi cucremsl .M. Menneneena,
UCIIOJIb3YS TTOHSTHUSA
(QHEPreTUYECCKHE YPOBHUY, «IHEPIETUUCCKUE TTOAYPOBHHY, «S-, P-, 0-aTOMHBIC OpOUTAINY, «OCHOBHOE
U BO30YXAEHHOE YHEPreTUUECKUE COCTOSTHUS aTOMay; OOBSICHITH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB
XMMHYECKHUX 3JIEMEHTOB U MX COEAMHEHUM 1o nepuonaM u rpymnmnam [lepuonuueckoit cucremsr . U.
MenieneeBa, BaJCHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHS UX SJICKTPOHHBIX
000J104CK;

c(OpMUPOBAHHOCTh YMEHHIl: XapaKTepu3oBaTh (OMHCHIBATH) OOIIME XHWMHUYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXkAATh CYIIECTBOBAHUE TI'E€HETUYECKOW CBA3M MEXKIY
HEOPTraHWYECKUMH BEIIECTBAMU C MTOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CYIIHOCTh: OKHCIUTEIBHO- BOCCTAHOBUTEIBHBIX
peaxuil MOCPeICTBOM COCTABICHUS JIEKTPOHHOr0 OajlaHca 3THX PeakIMii; peakuii HOHHOTro oOMeHa
NyTEM COCTAaBJIEHUS MX MOJHBIX M COKPAIIEHHBIX MOHHBIX YPaBHEHM; peakUUil THAPOJIN3a; PeaKlHii
KOMILIEKCO0Opa3oBaHus (Ha MpuMepe TUIPOKCOKOMIUIEKCOB IIUHKA U AJIFIOMUHUSA );

c(OpPMUPOBAHHOCTh YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX PEaKLUN C
Y4E€TOM HX IHEPreTUYECKUX XAPAKTEPUCTHUK, XAPAKTEp MU3MEHEHHUS CKOPOCTH XMMHUYECKON pEeakuuu B
3aBHCHUMOCTH OT Pa3lM4YHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHS XUMHUYECKOI0 PaBHOBECHS O]
BIIMSIHMEM BHEIIHUX Bo3aencTBuil (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XMMHUYECKUE PEAKIHH, JIEKalIUEe B OCHOBE
MPOMBINIICHHOTO TOJNyYeHHUs CEPHOM KHUCIOTHI, aMMHaKa, OOIIME HAay4yHble MPUHIUIBl XUMHUYECKUX
IIPOU3BO/JICTB; L1€1€cO000pa3HOCTh MPUMEHEHHUS! HEOPTaHUYECKUX BEIIECTB B IPOMBILUIEHHOCTH U B OBITY
C TOYKH 3pEHUS] COOTHOUIEHUSI PUCK-TIOJIB3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CHCTEMOM 3HAHMH O METOJlaX HAay4YHOTO IO3HAHHUS SBJICHUI
IpUpoabl — HaONIOACHHWE, W3MEpPEHUE, MOJEIUPOBAHME, SKCIIEPUMEHT (peasibHbIii M MBICIEHHBIN),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHUS NPUMEHATb 3TU 3HAHUS MPH 3KCHEPUMEHTAIbHOM
UCCIICIOBAaHUM BEIIECTB M JUIsI OOBSACHEHUS XHMHUYECKHUX SBJIECHHH, MUMEIOIUX MECTO B IPHUPOJE,
IIPAKTUYECKOHN AEATEIbHOCTH YEJI0BEKA U B [IOBCEJHEBHOW JKU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBJIATh B3aWMOCBSI3b XWMUYECKHMX 3HAHUW C TOHATUSAMU U
NpPECTaBICHUAMHU JIPYTMX €CTECTBEHHO-HAyUHBIX IpEeIMETOB s 0ojiee OCO3HAHHOTO IOHMMAaHUS
MaTepUaIbHOTO EJUHCTBA MUPA;

c(OpMHUPOBAHHOCTh YMEHHS MPOBOJUTH PACUETHI: C HCIIOJIb30BAHUEM IOHATUN «MaccoBas A0S
BEIIECTBA B paCTBOPE» U «MOJISIpHAs KOHLIEHTPALK»; MAacChl BELIECTBA UM 00bEMa raza o U3BECTHOMY
KOJINYECTBY BEILECTBA, Macce WM OO0BEMY OJHOTO M3 YYACTBYIOIIUMX B PEAKIMU BEIIECTB; TEIJIOBOTO
apdeKTa peakuuu; 3HaAYCHUs BOJOPOJHOIO IOKa3aTelsl pacTBOPOB KHUCIOT M IIENOYEH C HM3BECTHOM
CTEMEHbIO JMCCOLMAI; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKIMH, €CIH OJIHO W3
MCXOJHBIX BEIIECTB JaHO B BUIE PacTBOpPA C OMPEACIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOTO BEIIECTBA
WIA J1aHO B M30BITKE (MMEET MPUMECH); JOJIM BBIXOAA MPOAYKTa PEaKLUMU; OOBbEMHBIX OTHOIIEHHM
ra3os;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOATEIbHO IUIAHUPOBaTh W MPOBOAUTH XUMHUYECKUN
OKCHEPUMEHT (TIPOBEJCHUE peakUii HOHHOrO OOMEHa, IOATBEP)KACHHWE KAayeCTBEHHOIO COCTaBa
HEOPraHMYECKUX BEIIECTB, ONPEACIEHUE CpPEIbl PAaCTBOPOB BELIECTB C IOMOILBIO HMHIUKATOPOB,
U3Y4YE€HUE BIUSHUS pPa3IMYHbIX (AKTOPOB HAa CKOPOCTh XHUMHMUYECKOM peakIUH, pelleHne
OKCIEPUMEHTAJIbHBIX 337ady 1o Temam «Mertamisl» U «Hemeramib»y) ¢ coONOIeHHEM TMPaBUIT
Oe3omacHOro oOparieHuss ¢ BellecTBaMH U J1abOpaTOpHBIM 000pyAOBaHHEM, (OPMYIHUPOBATH LEJb



UCCIICIOBaHMs, TPEICTABIATh B pa3IHMuHONW (opMe pe3yiabTaTbl SKCIEPUMEHTa, aHATU3UPOBATh U
OLICHUBAThH UX JOCTOBEPHOCT;

c(hOpMUPOBAHHOCTh YMEHHUM: COOJIO/IaTh TIpaBWjIa IIOJb30BAHMS XHWMHUYECKOW IOCYyA0H U
nabopaTOpHBIM 000pYJOBAaHUEM, OOpAIICHHUs C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIUSMHU IO
BBITMIOJTHEHHIO J1a00paTOPHBIX XUMUYECKHX OIMBITOB, IKOJIOTMYECKHU 11€TIECO00Pa3HOTO MOBEACHUS B OBITY
U TPYJIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMSI CBOETO 3J0POBbS, OKPYKAKOUIEH MPUPOJHON Cpeibl U
JOCTHXKEHUSI €€ yCTOMYMBOIO Pa3BUTHs, OCO3HABATHh OMACHOCTh TOKCHYECKOTO JEHCTBUS Ha JKUBBIE
OPraHu3Mbl ONPEACIEHHBIX HEOPTaHUYECKUX BELIECTB, IOHUMAas cMbIci nmokaszarens [1IK;

chOpPMHUPOBAHHOCTh ~ YMEHHUH:  OCYIIECTBISATH  ICJICHANIPABICHHBIM  MOUCK  XHUMHYECKOM
uH(pOpMallMK B pa3IMYHBIX UCTOYHMKAX (HaydyHas M y4yeOHO-Hay4yHas TUTepaTypa, CpPelICTBA MacCOBOM
uHpopmanuu, WHTEpHET ™ Jpyrue), KPUTHYECKH AaHAIU3UPOBATH XUMHYECKYIO HWH(OPMAIHIO,
nepepabarbiBaTh €€ W HCIONB30BaTh B COOTBETCTBUM C TIOCTaBJIEHHOW y4eOHOW 3amayei.



4. TEMATHYECKOE
IHIJTAHUPOBAHHUE C YKAZAHUEM

KOIMYECTBA YACOB,
OTBOJAUMBIX HA U3YUEHUE
KAXJ/JIOU TEMBbI
KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumenoBaHue pa3/ieioB U TeM (undgposbie)
Kourpoabnbie | IlpakTuyeckue
n/n NMpPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0CHOBBI
OpPraHu4ecKoi XUMUH
I[IpenMer opranudeckoi Xxumuu. Teopus brbanorexallOK
. https://myschool.edu.ru/
11 CTPOEHHS OpraHUYeCcKuX coeuHeHui A. M. 8
byrneposa
Hroro o pazneny 8
Pa3nen 2. YrieBogopoabl
IpenenbHbIE YIIEBOIOPOABI — ATKAHBI, Bubmorekal [OK
2.1 pest T HOpO 5 https://myschool.edu.ru/
[UKIIOATTKAHBI
HempenenbHbIE YIIEBOIOPO/IBI: ATKEHBI, Bubmorekal [OK
2.2 ezl T FOPO 14 1 https://myschool.edu.ru/
QJTKA/TMCHBI, ATKHHBI
2.3 ApoMaTHYeCKHE YIIIEBOIAOPOIBI (APEHBI) 8 BrbmmorexallOK
https://myschool.edu.ru/
[IpUpOHBIE HCTOUYHHMKH YIIIEBOJOPOIOB U UX bubmorexallOK
2.4 PHpO y AOPOAL 4 https://myschool.edu.ru/
nepepaboTka
2.5 [aoreHnpOu3BOAHEIE YTIIEBOI0POI0B 4 1 bubsmorexal[OK
https://myschool.edu.ru/
Hroro no pasneny 35

Paszgea 3. Kuciiopoacoaepxxamme opranudeckue coelMHeHs1



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.1 Cruptel. deron 11 Bubnorexal [OK
https://myschool.edu.ru/
39 KapOoHuIbHBIC COSIMHEHHS: alIbJCTUIBI U 21 bubmorexal [lOK

keToHbl. KapOoHoBbIe KUCTOTHI. CII0XKHBIE

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/

a¢upsl. XKups

33 VriieBosl 9 bubanorexallOK
https://myschool.edu.ru/
Hroro o pazaeny 41
Pa3znen 4. A3oTcoaepxamye OpraHudecKue coeJMHeHM st
4.1 AMUHBI. AMUHOKHCIOTHL. Benku 12 bu6mmorexal [OK
https://myschool.edu.ru/
Hroro o pazaeny 12
Pa3nes 5. BoicokoMoJieKy JIIpHbIE COeIMHEHUSI
5.1 BBICOKOMOIIEKYIISPHBIE COETMHEHMS 6 bubmmorexal [OK
https://myschool.edu.ru/
Hroro no pazueny 6
15578 OK
OBILEE KOJIMYECTBO YACOB ITO [TPOTPAMME 102 momaoreKall

https://myschool.edu.ru/
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11 KNACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m KourpoJububie | Ilpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Teopernueckue 0OCHOBbI XMMHH
Crpoenue aroma. [lepuoauueckuii 3aKoH bubimorexallOK
https://myschool.edu.ru/
1.1 u [lepuonuueckas cucreMa XuMHUYECKUX 9
sneMeHToB M. Y. MenaeneeBa
Crpoenue BemectBa. MHOrooopasue but6miorexal [OK
1.2 p B P 11 1 https://myschool.edu.ru/
BEIIECTB
1.3 XUMHYECKHE PEaKIIUH 19 1 3 bubmorexkal [OK
https://myschool.edu.ru/
Hroro mo pazueny 39
Pa3nen 2. Heopranmueckasi XuMust
2.1 Hemeramts 31 1 3 bu6mmorexal[OK
https://myschool.edu.ru/
2.2 MeTasibl 23 1 2 bubrorexal lOK
https://myschool.edu.ru/
Hroro no pazneny 54
Pa3nea 3. XumMusa u Ku3Hb
Metoabl To3HaHUS B XUMHU. XUMHS U but6morekal[OK
31 9 https://myschool.edu.ru/
JKU3Hb
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 4 8
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