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MOSACHUTEJIBHASA 3AIINCKA

PabGouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OOIIEro 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 Ne 273-®3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
dbenepanpHO 00pazoBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazoBanusi(DOIT
COO), mpencrapneHHbix B DenepanbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, ¢ yuérom Konmemmwu mnpenomaBaHus ydeOHOTO TpenMeTa
«Xumus» B o0pa3oBaTelbHBIX opraHm3anusx Poccuiickori  ®enepanuu,
peaIn3yonMx OCHOBHbIE 00pa30BaTeNIbHbIE TPOrPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3zputusa BocnuTanusi B Poccuiickoit @enepamuu Ha nepuox a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YIUIYOJIEHHOTO H3yYEHUS 3aHUMAET BaXHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3oBaHus ydamuxcs 10-11 xmaccos.
W3yyenue mnpeamera, pealid3yeMoe B YCIOBUSX JU(PHEpPEHIIMPOBAHHOIO,
npoduabHOro OOydYeHHus, MPU3BAHO OOecreuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYpHYIO TIOJATOTOBKY BBIMTYCKHUKOB IIKOJIbI, HEOOXOIUMYIO IS
aJanTanuy uX K OBICTPO MEHSIOIIMMCS YCIIOBHSM JKU3HHU B COIIMYME, a TAKXKe IS
POJOJDKEHUS O0y4YeHUsI B OpraHu3alusX NpodeccHoHanbHOTO 00pa3oBaHHUs, B
KOTOPBIX XUMUS SBJISIETCS] OJJTHON U3 TPUOPUTETHBIX AUCIUIUIMH.

B mnporpamme no XumMuu Ha3HAuCHHE MpeaMeTa «XUMHUS» MOJIy4daeT
MOAPOOHYI0O  WHTEPHPETANUI0 B  COOTBETCTBUM C  OCHOBOMOJIAraIONUMU
nonoxkeausiMu GI'OC COO o B3auMOOOYCIIOBJICHHOCTH ILIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4eHHs W TpPeOOBAaHMM K YpPOBHIO MOATOTOBKH BBITYCKHHUKOB.
CBUIETENECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJHSEMBIE MPOTPaMMOM 10
XUMHUH (PYHKIHU:

o MH(POPMAITMOHHO-METOUYECKAS, peaTu3amnus KOTOpoi oOecreuynBaeT
MOJIyYeHUE MPEACTaBICHUSI O IENsIX, COAEep>KaHWU, OOIIeH CTpaTeruu
00y4eHUs, BOCIIUTAHUS U PAa3BUTHUS O0YUaIOIIUXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOT0 B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAS, KOTOpas npeaycMaTpuBaeT
ONpPE/CIICHUE: MPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTH
U3y4YeHUs1 y4eOHOro MaTepuania, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €ro
XapaKTEPUCTHUK; TOJIXO0/I0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII W OIEHKH O00Opa30BaTENbHBIX TOCTHKCHUN OOYJaronmxcsi B
paMKax HWTOTOBOM arTecTanud B (OpME E€IMHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Iporpamma aJig yriy0JaEHHOTO U3YYEHUSI XUMUU:

e yCTaHABJIMBAE€T WHBAPHUAHTHOE MPEAMETHOE COJEpKaHHe, 00s3aTelIbHOe
JUIST W3Y4YEHUsS B paMKaxX OTACNBHBIX MNpoQuiIei, mIpemycMaTpruBaeT



pacmpesieieHue M CTPYKTypUpPOBaHHME €ro Mo KjaccaMm, OCHOBHBIM
coJlepKaTeIbHBIM JIMHUAM/pa3ieinaM Kypca;

e 1aéT mpuMeEpHOE pacnpeaesieHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOTO JIs
U3Y4YEHUS OTIEIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYIO TOCIENOBATENbHOCTh HW3Y4YEHUS Yy4eOHOTO
MaTepuanga ¢ y4€TOM JIOTUKH MOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJMYECKYI0 MHTEPIPETALMIO 1eJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOmero o0pa3oBaHUsA, COAEPKATENBHON XapaKTEPUCTUKU
IUIAHUPYEMBIX pPE3yJbTAaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTeNbHOM
IpOrpamMMBel CpeIHero o0m1ero oOpa3oBaHUs (JIMYHOCTHBIX,
MeETaIpeMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENbHBIX JEHCTBUNM  00ydYaromerocss 10 OCBOCHHIO
COJIepKaHus IpeaMeTa.

[To BceM Ha3BaHHBIM MO3UIUSAM B MPOTPaMME MO XMUMHH HPETyCMOTPEHA
PEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBanusl. 3a npeeraaMu yCTAaHOBIEHHON MTPOrpaMMOi o XUMHUH 00s13aTEbHON
(MHBapHaHTHOM) COCTaBISAIONICH cojaepkaHusi Y4eOHOro mnpeameTa «XuMUsD»
0CTa€TCsi BO3MOXKHOCTH BRIOOpA €T0 BAPMATUBHON COCTABIISIONICH, KOTOPas TOJDKHA
OTIPECIATHCS B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOTO Mpoduiist o0yueHusl.

B cootrBercTBUM ¢ KoHIentyainbHbiMU mnosiokeHusimu POI'OC COO o
HAa3HAUYEHUU TMPEAMETOB 0a30BOro U YINIYOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIupoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3zoBaHMUs
XUMHSIT Ha YPOBHE YIUIYOJEHHOTO W3Yy4YEHMs] HANpaBlIeH Ha pPeau3aluio
IIPEEMCTBEHHOCTH C MOCIEAYIOLIUM 3TAallOM MOTYYEHHUS] XUMHUUECKOro 00pa3oBaHus
B paMKax M3y4YEHHUS CIEUUATbHBIX E€CTECTBEHHO-HAYYHBIX M XUMHYECKHX
JUCUUIUIMH B By3aX U OPTaHMU3alUsAX CpelIHEro npodecCuoHaIbHOro 00pa3oBaHusl.
B aTo cBsA3M n3ydeHue npeaMera « XuMHUs) OPUEHTUPOBAHO NPEUMYIIIECTBEHHO HA
paciiupeHrue U yriayOJeHHe TEOPEeTUYeCKOM U MPaKTUYECKOW MMOATOTOBKH
00y4aromuxcsi, BEHIOPABUINX ONpeAeNEHHBI Mpoduias 00yuyeHus, B TOM 4YHUCIE C
NEPCHEKTUBONM  MOCHEAYIOIMIETO TMOJYYEHUSI XHMMHUYECKOro oOpa3oBaHMs B
opraHuzanusax npodeccuoHanbHoro oOpaszoBanus. Hapsimy ¢ 3TuMm, B cBere
tpedoBanuiit ®PI'OC COO k miaHupyeMbIM pe3yjbTaTaM OCBOCHHS (eaepaabHOU
00pa3oBaTenbHON MPOTPaMMBI CpeTHEro 001Iero 00pa3oBaHus U3yueHHEe IPEeIMETa
«XHUMUS» OPUEHTUPOBAHO TAKXKE HA PEIlIEHUE 3a/1ay BOCIUTAHUSA U COLUATIBLHOTO
pa3BuTHs OOydalIMxcs, Ha (QOPMUpPOBAHUE Y HHUX OOIEUHTEIUICKTYaIbHbIX
YMEHUM, YMEHUH palMoHaIu3aluu y4eOHOro TpyJa M O0OOOIIEHHBIX CIIOCOOOB
JeSTEIIbHOCTH, UMEIOLTUX MEXIUCIUIIITMHAPHBIN, HAATPEAMETHBIN XapaKTep.



CocTaBngmuMu npeaMera «XUMUs» Ha YpOBHE YIIyOJIEHHOTO H3y4deHUs
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» u  «OOmas u
Heopranuueckas xumus». [Ipu onpeneneHuu moaxoaoB K 0TOOpY U CTPYKTYPHOU
OpraHu3allMi COJEPXKAHMUS 3THX KYpCOB B IporpamMme IO XHMHH 32 OCHOBY
npuHATHI mojioxxeHuss PI'OC COO o paznuuusx 6a30BOro u yriryoJaEéHHOTO YpOBHEH
U3yYeHHUS MIpeIMETa.

OcHoBYy coaepxaHusi KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCKass XHMHS» COCTABISIET COBOKYMHOCTh IMPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3Yy4EHHS MpeAMeTa. JTa CUCTEeMa
3HaHUN TOJlydyaeT ONpeneNiEHHOE TEOPETUUYECKOE JIOIMOJIHEHHE, I03BOJISIOINIEE
OCO3HaHHO OCBOMUTH CYIIECTBEHHO 00BN 00BEM (haKTOIOTUYECKOTO MaTepHaIa.
Tak, Ha yroyOn€HHOM ypOBHE H3ydeHHs TpeaMmeTa obOecreueHa BO3MOXKHOCTH
3HAYUTENLHOTO YBETUYEHUS 00bEMA 3HAHUN 0 XUMUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEJIMHEHUHN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs PEJCTABICHUN O CTPOCHUU
BEIIECTBA, XUMHUYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpuUBaEMBbIX C TOYKHU 3PEHHS XMMHYECKOW KUHETHKH U TEPMOJAMHAMUKH.
N3yuenne mnepuogumueckoro 3akoHa u Ilepumogudeckold CHCTEMBI XUMHYECKHX
AIIEMEHTOB 0a3UPYyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOEHHMH aromMa. XHUMHUYECKas CBsI3b OOBACHSETCS C TOYKM 3pEHUs
HHEPreTHYECKUX U3MEHEHUH npu e€ 00pa30BaHUHU U Pa3pyILICHUH, a TAKKE C TOUKU
3peHus] MeXaHu3MOB e€ oOpasoBanus. V3ydueHne TUMOB peakuuid IOMOIHAETCS
dbopMHpoBaHUEM TPEJCTaBICHUNA 00 AJIEKTPOXMMHUUYECKHX Mpoleccax u
AIIEKTPOJIM3€E PACIUIABOB M PACTBOPOB BeIlIECTB. B Kypce opraHnyeckoi XuMUM npu
PAacCCMOTPEHHM PEAKIIMOHHOW CIOCOOHOCTH COEIMHEHHM yaensieTcsi ocoloe
BHHUMaHHUE BOIIPOcaM 00 ANIEKTPOHHBIX 3P (PeKTax, 0 B3aUMHOM BIIMSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHrne UMEET TO, YTO Ha COJIEp>KaHUE KypCOB XUMHH YTTyOIEHHOTO
YPOBHSI M3y4€HHUS JIJIsl KJIACCOB ONMpPEAEIEHHOro Mpoduis (riIaBHBIM 00pa3oM Ha UX
CTPYKTYpy M XapakTep MIOTOJHEHUW K OOIIell cucTeMe MpPEeIMETHBIX 3HAHHM )
OKa3bIBAIOT BIIMSHUE CMEXHBIE NpPeaMEThl. Tak, Hampumep, B COAEPKaHUU
npeaMeTa Juist KJIaCCOB XMMHUKO-(U3UUECKOTo Mpoduiis Oobloe 3HaYeHHe OyayT
MMETh AJIEMEHTHl Y4eOHOro Marepuasa o oouieit xumuu. [Ipu nzyyenuu npeamera
B JIAaHHOM CJIy4yae akUeHT OyAeT cJenaH Ha OOIIHOCTh METOJOB IO3HAHUS,
OOLTHOCTH 3aKOHOB U TEOPUI B XMMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsE TEOpHUs
(MoJeKysipHas Teopusi B GU3MKE), 3aKOHBI COXPaHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOIN3a, IPEJICTABIICHUS O CTPOEHUHU BEIIECTB U JPYTOE.

B T0 Xe BpeMs B coAepKaHMM MpeaMera Il KJIAcCOB XHUMMKO-
ouosiorudeckoro mpoduist 60BN yASTbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B 3Tom ciydae nmpenocTaBiseTcs BO3MOXKHOCTh JIJ1s1 00Jiee 00CTOATEIHLHOTO



pPaccMOTPEHHS] XUMUYECKOM OpPTaHU3alUU KIETKH KaK OMOJIOrMYeCKOi CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEPYy, TaKME€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUTUBI, OCIKU, YTIIEBO b, HYKJIICMHOBBIE KUCJIOTH U Apyrue. [Ipu aTom 3HaHUS O
COCTaBE M CBOMCTBAxX MPEACTABUTENEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CIIy’aT OCHOBOM /I M3Y4YEHHUS CYIIHOCTH MPOLECCOB (POTOCHUHTE3A, JbIXAHUS,
NIAILEBAPECHMUS.

B mnnane ¢QopmupoBaHUs OCHOB Hay4dHOTO MHPOBO33PEHHUS, OCBOCHHS
00l1lIeHayYHbIX METOJIOB IMO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4YeHHe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX € Y4YE€OHBIMM MpeIMeTaMy, BXOMSIIMMH B COCTaB
npeaMeTHbIx obOnactelt «EcTecTBeHHO-Hay4dHBIE TpeaMeThl», «Marematuka u
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Tpu u3yyeHuu yueOHOro npeamera « XuMus» Ha yriiyoJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o0iero oopazoBanus (Ha 0a30BOM ypOBHE),
3ajauell MEepBOCTENEHHONM 3HAUYMMOCTH SIBJISETCS (DOPMHUPOBAHHE OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUSA, TPAKTUUECKON NEATEIbHOCTH
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. Penienne 3ton 3agaum Ha
yrayOn€HHOM ypOBHE U3YYEeHHUs MpeaMeTa MpeArnojaraeT peanu3aluio TaKuX
1eJIeH, Kak:

e (opMupoBaHHE TPEACTABICHUI: O MaTepUAIbLHOM €JMHCTBE MHPA,
3aKOHOMEPHOCTAX U MIO3HABAEMOCTH SIBIIEHUU IIPUPOJIBI, O MECTE XUMHUH B
CHUCTEME €CTECTBEHHBIX HAayK W €€ Beaylled poiau B 0OO0OecleyeHUuu
YCTOMYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  peHIeHUH  Mpoliem
HKOJIOTHYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEIUIMHBI, CO3JaHUU HOBBIX MATEPUAJTIOB, HOBbIX NCTOYHUKOB SHEPIUH, B
o0ecreyeHny PalruoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJIbTYphl UYEJIOBEKa, a TaKKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO U MPUPOJIHOM Cpelie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEKAIIMX B OCHOBE XHMHUYECKOH
COCTaBIISIIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHSATHM, 3aKOHOB M TEOPUUM XUMHHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHSIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAHUS XMUMWYECKUX PEAKUUU, O
XMMHYECKOM PaBHOBECHUHU, PACTBOPAX U JUCHEPCHBIX CUCTEMax, 00 001ux
Hay4HBIX PUHLIHUIAX XUMUYECKOTO MPOU3BOICTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO NOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHUMHUU, A OOBSICHEHHS U



IIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPONY;
IPaMOTHOTO pelIeHus MpoOJeM, CBA3aHHBIX C XUMUEH, TPOrHO3UPOBAHHS,
aHaJlM3a U OIICHKHU C TIO3UIINI 3KOJOTHYECKON 0€30MacHOCTH MOCIeICTBUN
OBITOBOM M IPOU3BOJCTBEHHON JEATEIBHOCTH 4YEJIOBEKA, CBSA3AHHON C
XMMHUYECKUM IPOU3BOACTBOM, UCIIOJIb30BAHUEM U N1EPEPAOOTKOMN BEIIECTB;
yriayOJieHrne NpeACTaBIeHUI 0 HAyYHBIX METO/1aX MO3HAHMS, HEOOXOAMMBIX
Ui TPUOOPETeHUs YMEHUN OpPUEHTHPOBATHCS B MHUPE BEIIECTB H
OOBSCHEHUS] XWMUYECKUX SIBICHUH, HMEIOIIMX MECTO B IMPHUPOAE, B
IIPAKTUYECKOH JEATEIbHOCTU U ITIOBCEIHEBHOM KU3HHU.

B mnnane peanuzanuy MNEepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLINX
(GYHKIMI 1ETOCTHOW CHCTEMBI CpeIHEro oO0IIero oOpa3oBaHHs MPH U3YYEHUU
npeqMera  «XuMUS» Ha  YIUIyONEHHOM ypoBHE 0COOYI0 aKTyaJbHOCTb
nproOpeTaroT TaKue LEeNH U 3a/1a49H, KaK:

BOCIIUTAaHWE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUH TIPHPOJIBI,
YBOXEHUS K TMPOIECCY TBOPUYECTBA B O0O0JIACTH TEOPETUYECKUX U
MPUKIAAHBIX HCCIENOBAHUNM B XUMHH, (POPMUPOBAHHE MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHWIO W II03HAHMIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIO W  CaMOBOCIIMTAHHWIO  HAa  OCHOBE  YCBOCHHS
00IICYCTIOBEUECKHUX IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH o0ywaromuxcs, (OPMUPOBAHME y HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CaMOOOpa30BaHHWIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCTIEIITHOM NPO(eCCHOHATBLHON U O0IIECTBEHHOM ACATEIHBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBI0O W TOTPEOHOCTH B
3I0POBOM 00pase KU3HWU;

dbopMHpOBaHWE YMEHUH WM HAaBBIKOB Pa3yMHOI'O IPHUPOIONOJIL30BaHHMSI,
Pa3BUTHE DKOJIOTHYCCKOMN KYJIBTYPBI, IPUOOPETEHNE ONBITa OOIIECTBEHHO-
MIOJIE3HOM DKOJOTHYECKOM JIEATEIbHOCTH.

OO01Iee 9ucIo 9acoB, MPEAYCMOTPEHHBIX IS U3YUCHUSI XUMHUHU HA YTITyOJIEHHOM
ypOBHE cpeaHero ooriero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kinacce — 102 gaca (3 yaca B HeZeto).



COJEP KXAHUME OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernvyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpeameT 1 3HaUE€HKE OPraHUYECKON XUMUHU, TPEICTABICHUE O MHOTOO0pa3uu
OPraHUYECKUX COCTUHEHUMN.

ONEeKTPOHHOE CTPOEHHWE aToMa YIiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHplE BO3MOXKHOCTHM aroMa yriaepoaa. XHMHUYEecKas CBA3b B
OpraHUYECKUX COECTUHEHUAX. TUIIbI THOpUIU3AIIMY ATOMHBIX OpOUTasell yriepoa.
Mexanusmbl  00pa3oBaHMsI KOBAJICHTHOW CBSI3W (OOMEHHBI M JOHOPHO-
aKuenTopHblid). Tumbl TepeKkphIBaHUS AaTOMHBIX OpOUTallel, G- U T-CBS3M.
OnuHapHasi, JBOMHAs U TpoiHas cBsA3b. CIOCOOBI pa3pbiBa CBsI3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsiTHe 0 CcBOOOOHOM panukane, Hykieopuiae u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MTPEACTABICHHS O CTPYKTYPE MOJIEKYJI. 3HAUEHNUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUUA. MOJeKyIspHble U CTPYKTYpHbIE  (OPMYJIBL.
CrpykTypHble GOpMyNbl pa3iUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHA,
ckenerHass. WM3omepus. Buabsl u30Mepun: CTPYKTypHas, HOPOCTPAHCTBEHHAs.
DnekTpoHHbIEe 3G (HEKTHI B MOJIEKYIaX OpraHUYeCKUX COeAMHEHUH (MHIYKTUBHBIN U
Me30MEPHBII 3P PEKTHI).

[IpencraBienne o kinaccupukauumum opraHndeckux BeuiecTB. [lonstue o
dbyHkuuoHangbHOM rpymnme. ['omonorus. 'omonorudeckue psiabl. CucremaTuueckas
HOMeHKIaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBHanbHbIE Ha3BaHUs
OTZEJIBHBIX ITPEICTABUTEIIEH.

OcoOeHHOCTH U KiacCU(PHKAIMS OpPraHUYeCKuX peakuuid. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU B OPTaHUYECKON XUMUHU.

OKCNEpUMEHTAIbHBIE METOJbl HM3Y4YEHUs BELIECTB W MX MPEBPAILCHHI:
03HaKOMJIEHHE C 00pa3liaMi OpraHuYeCKUX BEIIECTB U MaTeprallaMH Ha KX OCHOBE,
OMBITHI 110 NPEBPALLECHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHWU (TUIABJICHHE,
oOyraMBaHUE M TOpPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJl OpTraHUYEeCKHX
BEILIECTB.

YraeBoaopoasnl.

Ankanbl. 'oMoniornueckuil psj ainkaHoB, oOuas ¢popmysa, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3anus aTOMHBIX opOuTaneil yriaepoaa, 6-cBsi3b. PU3NUYECKUE CBOWMCTBA
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNETUAPUPOBAHUS, IUKIN3AIMHU, TMPOJIN3a, KpeKUHra, roperus. [IpencraBienue o
MEXaHHU3Me PEAKIUN PauKaIbHOTO 3aMEILCHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs: U TPUMEHEHUE aIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzomepusi. Oco0eHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaTbIX (IUKJIOMPOIIaH, IMKIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKITI0ATKaHOB. CIIOCOOBI MOTy4YeHUs U TPUMEHEHNE
LUKJIOAJIKAHOB.

Ankenbl. ['oMonioruueckuil psii ankeHoB, odmas (Gpopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE ¥ POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-TUOPUIU3a1IHs
aTOMHBIX OpOuTajneil yriaepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuyuecKas
(uuc-tpaHc-) uzomepus. U3nyecKkue CBOKWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peaKuuMyu MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NPHU JIBOWMHON CBA3M,
nonuMmepusanuu 1 okucienus. IlpaBuno MapkoBHukoBa. KauecTBEHHbIE peakuuu
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTyUYEHUS U TPUMEHEHNE ATKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONMpsDKEHHBIC, U30JUPOBAHHBIE,
Kymyaupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSDKEHHBIX TUEHOB, 1,2- u 1,4-npucoeaunenue. [lonuMepuszanus ConpssKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U IPUMEHEHUE aIKaUEHOB.

Anxunbl. ["'oMonoruueckuii psij adKUHOB, 001Ias Gpopmyna, HOMEHKIATypa 1
u30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3aiysi aTOMHBIX opOuTaneil yriepona. @u3nyeckue CBOMCTBA aJIKHUHOB.
XHUMUYECKHE CBOMCTBA: PEAKLIUU MPUCOECAUHEHUS, TUMEPU3ALNN U TPUMEPU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTtBenHble peakiiuyi Ha TPOHHYIO CB3b. CIIOCOOBI TOMYYEeHHS i IPUMEHECHHE
AJIKWHOB.

ApomaThiecKkue YrieBoJAOpoabl (apeHsbl). ['oMoorMueckuil psij apeHoB,
obmas ¢hopmysa, HOMEHKJIATYpa U U30MEpUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30Ma. (DU3NYECKHe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro rOMOJIOTOB: PEaKIINU 3aMeIleHUsI B O€H30JIbHOM KOJIbLIE U
YIJIEBOJIOPOJHOM paJuKalie, PEaKIUU TPUCOEAUHEHHUS, OKHUCIEHHE T'OMOJIOTOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JIEUCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIIbHOM,
TUAPOKCUILHON, aMWHO- W HHUTPOTPYMIBI, aTOMOB TaloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoiia. [lomumepusanus ctuposa. CrocoObl OyIeHUS U
MPUMEHEHUE apOMATUYECKHUX YTIJIEBOJIOPOIOB.

[Ipuponnsiii Ta3. [lonmyTHeie HedTaHBIC Ta3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbI! yroJib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepaboTku HeTH:



NEPErOHKa, KPEKUHT (TePMHYECKHM, KaTaTUTHYECKHil), PUPOPMUHT, MHUPOIIU3.
[TpoxykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBIIUIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3THMYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTrCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHUs] TajoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYyNIly, UHAHOTPYMIY,
amuHoOrpynmy. /[leficTBue Ha TaJOr€HNPOU3BOIHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWIENOYH. B3auMOIeHCTBHE NUTAIIOTCHAIKAHOB C MAarHu€M M IIUHKOM.
[lonsarue 0 METaJII0O0PraHUYECKUX COEIUHEHHUSIX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS] BEIIECTB M HX MPEBPAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIiI€BOJAOPOJOB (PaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakiuil yrieBoJOpOJIOB Pa3IMYHBIX KiIaccoB (oOecuBeYrMBaHHE OPOMHON WM
MOJHOW BOJBI, pacTBOpa MEepMaHraHaTa Kajiis, B3aWMOJICHCTBUE AallETUIICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOE OOHapyKEeHHE
yraepoia ¥ BOAOPO/1a B OPraHMYECKUX BELIECTBAX, OJIyUEHUE STUIICHA U H3yUYECHHE
€ro CBOMCTB, O3HaKOMJIeHHE C KoJutekiusamu «HedpTs» u «Yromsy, ¢ oOpasnamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEJIMPOBAHHE MOJIEKYJl YIJIEBOJOPOJIOB U
raJIOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucnopoaconepxaiiue opranu4eckue coeJUHEHMS.

[IpenenbHble OgHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYJ (Ha mpuMepe
METaHoJia W J3TaHojda). ['oMonormyeckuit psia, oOmas dopmysna, H30Mepus,
HOMEHKJIaTypa U  kinaccupukauus. Dusumyeckue CcBOWCTBAa  MpeleTbHBIX
OJIHOATOMHBIX CIHUPTOB. BomopoaHble CBS3M MEXKIAYy MOJIEKYJIAMHU CIIUPTOB.
XVWMHYECKME CBOMCTBA: pEaKUUU 3aMEIICHHs, JAETUAPATALMH, OKHCIICHHS,
B3aMMOJICCTBUE C  OpPraHUYECKMMHU M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie a¢dupsl, HOMEeHKIaTYpa U m3omepus. OcoOeHHOCTH (PU3UYECKUX U
XUMHYECKUX CBOWCTB.

MHOroaToMHbI€ CHHUPTBl — ASTUJICHIVIMKOIb WU TIHLEpHH. PuU3NYECKHE U
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMEILEHHUS], B3aUMOJIEVCTBUE C OPTraHUYECKUMHU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaY€CTBEHHAs pEaKI1sl HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBieHne o MEXaHU3ME PeaKIM HyKJIeo(UIHHOTO 3aMelieHus. JleficTBre Ha
opranusMm yenoBeka. CriocoObl MOTy4YeHUs: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBI H
oenzonbHOrO sAnpa. dusmueckue cBoicTBa (eHona. OCOOEHHOCTH XUMUYECKUX



cBoiicTB (enona. KauecTtBennsie peakuuu Ha (eHos. TOKCHMYHOCTH (peHona.
Crioco0OpbI osryueHus: U npuMeHenue gpenomna. GenondopmanbaeruaHas CMOIA.

KapOonunbHbIe COETUHEHUS — albICTHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpynnbl. ['oMoIOrHnYecKue psiibl anbJIEruI0B U KETOHOB, 00IIas
dopMyna, uzoMepuss U HOMEHKiIaTtypa. PU3NYECKue CBOMICTBA aJbJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHI0B U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxucieHue anbAETUAOB, KaueCTBEHHBIE peakuuu Ha anbaeruabl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE ANIbJETUIOB U KETOHOB.

OHOOCHOBHBIE NpEIENbHbIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M3oMepust 1 HOMeHKaTypa. PU3ndeckue CBOWCTBa
OJIHOOCHOBHBIX TMpENETbHBIX KapOOHOBBIX KHUCIOT. BOmOpoaHbIe CBSI3U MEXKIY
MOJIEKYJIaMHi KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepuUPUKALUM, PEAKUUM C YYaCTHEM YIJIEBOJAOPOJIHOIO paauKaja.
Oco0OeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. [loHsTHE O MNPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CIOXHBIX 3(upax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HEMPEACNIbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCJIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHUKApOOHOBBIX KHCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MaJbMUTHUHOBAsA, OJEUHOBAS, JIUHOIEBAS,
JUHONeH08as KUCIOThl. CIIOCOOBI OJTyYEHUsl U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psim, oOmas (opmyna, uzoMepus u
HOMEHKJIAaTypa. DHU3NUECKHE W XHUMHUYECKHME CBOMCTBA: THAPOJINA3 B KHUCION U
LIEJIOYHOM Cpelie.

XKupsl. CTpoeHue, pU3nYecKue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1eNo4HoH cpene. OCOOEHHOCTH CBOMCTB )KMPOB, COJIEPHKALIUX OCTATKU
HEIPENENbHBIX JKUPHBIX KHCIOT. KUpbI B IPUPOJE.

MBpI14 KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JIEHCTBUE.

OOwras xapakTepucThka yriaeBooB. Kinaccudukanus yrineBoaoB (MOHO-, AU-
U 1onMcaxapuiel). MoHocaxapuIpl: TIUIIOKO3a, (pyKTO3a, Tajlakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B mpupoae. POTOCHHTE3.
XHWMHUYECKUE CBOMCTBA ITIIOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U AIbIACTUIHON
Tpynn, CHOUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue TIIOKO3bI, €€
3HAUEHUE B JKU3HEJEATEIBHOCTH OpraHusMa. Jlucaxapuisl: caxaposa, MajabTo3a U
naxkTo3a. BoccranaBnuBaromye 1 HEBOCCTAHABIMBAKOIIME aucaxapuasl. ['uaponus
nucaxapusioB. Haxoxnenue B nmpupoze u npumeHeHue. [lonucaxapuasl: kpaxmad,
[NIMKOT€H M 1esunoio3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmalia, IJIMKOT€Ha H
nesunoao3spl.  dusnyeckre CBOMCTBA KpaxMmaia W LEJUIH0JI03bl. XUMHUYECKHE
CBOICTBa Kpaxmajya: TMJPOJHU3, KAUeCTBEHHAas peakuusi C HOAOM. XHUMHUYECKHE
CBOICTBA LIEJUIIOJIO3bI: TMAPOJIU3, MoJydeHue 3¢upoB neuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpAICHUN:
PacTBOPUMOCTh PA3JIMYHBIX CIUPTOB B BOJI€, B3aUMOJICVCTBUE ATAHOJIA C HATPUEM,
OKHCJIEHHE 3TWJIOBOTO CHUPTA B AJIBACTHJ HA PACKAJIEHHOW MEIHOM IMPOBOJIOKE,
OKHCJICHHE STUJIOBOTO CHUPTa IUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEPUAIIOB), KAayeCTBEHHBIC pPEaKIMM Ha aibJAeTHibl (C THUIPOKCHUIOM
muammuHcepeopa(l) u ruapoxcumom meau(1l)), peakius raumepuna ¢ THIAPOKCUIOM
meau(1l), xumMuueckue CBOICTBAa pacTBOpPa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcugom Menu(Il), B3aumoaeiicTeue Kkpaxmasua ¢ HOJ0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad mo TemMaM «Cruptel U (EHOBD,
«Kap6oHoBbie KUCITOTHI. C0KHBIE YPUPHD».

A3oTcoaep:xaliue OpraHu4ecKue cCoeJUHEeHH .

AMMHBI — OpraHUYECKUE MPOM3BOJHBIC amMMuaka. Kiaccudukanus aMuHOB:
anupaTuyecKue W apoMaTHUYECKHUE, TIEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
Ctpoenue Moiiekys, oOmias ¢opmysia, U30MepHus, HOMEHKIaTypa U (pu3ndecKue
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTHUUECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE NEPBUYHBIX AMHUHOB C a30TUCTOW KHUCJIOTOM.
Conu ankuaaMMOHHSL.

AHUJIVH — IPEJCTaBUTE]Ib aMUHOB apoMaTH4decKoro psjaa. CTpoeHne aHWIMHA.
B3anmHoe BauMsHUE TPyl aToMOB B MoJjieKyne aHwinHa. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHWwiMHA. KadecTBeHHBbIe peaknuu Ha aHWIHH. CHOCOOBI
MOJIy4eHUSI ¥ TpuMeHeHue amudarudeckux amuHoB. [lomydeHue aHuWnIWHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAenbHbIC TPEACTABUTENIN O~
AMUHOKHCJIOT: TJHIMH, ajaHuH. @Ou3nueckue CBOWCTBA aMHUHOKMCIIOT.
XWMHYECKNE CBOWCTBA AaMHHOKHCIOT KaK aM(pOTEpHBIX  OPTaHHMYECKHUX
COCIMHECHHM, pEeaKIusl TMOJIUKOHACHCAINKN, OOpa30BaHWE TENTHIHONW CBS3U.
buonornueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 TIENTUIOB.

benku kak npupojHble ToauMepbl. [lepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OEIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBEHHBIC PEAKIIUU HA OCIKH.

DKCIIEpUMEHTAJIbHBIE METOJbl K3yYEHHUS BEUIECTB W HMX NPEBpAICHUN:
pacTBopeHue O€JIKOB B BOJIe, JeHaTypalus OCJKOB NpH HarpeBaHWU, IBETHBIC
peakimuuy Ha OeJKM, pEIICHHE OKCIEPUMEHTAIbHBIX 3aJa4 10 TeMaMm
«A30TCcoaepKallie OpraHuYecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYEeCKUX
COCJIMHCHUI.

BbicokoMmoJ1eKyIsIpHBbIE COeTUHEHMS.

OCHOBHBIC MOHATHSI XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNH, CPEIHSST MOJICKYIISIpHAs



Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COEAUHEHUN —
NOJIMMEPHU3ALUS U MOJUKOHEH AL

[TonmumepHble matepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
NOJIUBUHWIXJIOPU, TOJUCTUPOJI, MOIUMETHIMETAKPWIAT, MOJUKApOOHATHI,
noJIMdTUIICHTEpePTaar). Y THin3anus u nepepadoTka MiacTUKa.

DnacToMmepsl: HaTypaJbHbII Kay4yK, CUHTETUYECKHUE Kay4uyyKd
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TPEHOBBIN) U CUITMKOHBI. Pe3nHa.

BonoxkHna: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MIENK), HCKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KapoH U JIaBCaH).

[Tonumepsl CIEUHUAIBHOTO Ha3HA4YEeHUs (TeduioH, KeBJap,
3IIEKTPONPOBOIALINE MOTUMEPHI, OHOpa3IaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUIL:
03HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE OJKCIEPUMEHTAJIbHBIX 3adady Io Tteme «Pacno3zHaBanue
IJIACTMAcCC 1 BOJIOKOH.

Pacuérnbie 3anaumn.

Haxoxzaenne MonexynsspHOW (QOpMYIbl OPraHUYECKOTO COEIUHEHUS II0
MacCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B €70 COCTAB, HAX0XKAECHUE MOJIEKYJIAPHOU
(bopMyIIbl OPraHMYECKOro COeTMHEHUSI TI0 Macce (00BEMY) IPOYKTOB CrOPaHUs, 110
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLIUU HW/WUIM HCXOJHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OpPMYJbI OPraHMYECKOTO BEIIEeCTBAa Ha
OCHOBE €ro XUMHUYECKHX CBOMCTB WJIM CIOCOOOB MOJIyYEHHs, ONpE/IeTICHUuE 10U
BBIX0/1a POAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIE CBS3H.

Peanm3zanns MeXnpeIMETHBIX CBA3EH IIPU NU3yYEHUH OPTAaHUYECKON XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONb30BAaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHbIX TIOHATHUWA, TaK W MOHSATUH, NPHUHATHIX B OTAEJIBHBIX MpeIMeETax
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATHSA: SIBICHUE, HAYYHBINA (aKT, TUIOTE3a,
TEOopus, 3aKOH, aHAIW3, CUHTE3, Kiaccudukamus, HaOIIOJEHUE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usnka: Marepus, aroM, DdJIEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBa, (PU3MUECKHE BEJIWYMHBI, €AUHULBI H3MEPEHHUS, CKOPOCTh, IHEPTHUA,
Mmacca.

buonorusi: kierka, opraHu3M, OJKocucTeMa, Ouocdepa, MeTadOIH3M,
HACJIEICTBEHHOCTb, aBTOTPO(PHBIM M TeTepOoTPOPHBIM THUI NMUTAHUS, OpPOKEHHE,
dboTocuHTE3, nAbIXaHWE, OENKHU, YIJIEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe HCKOTAaeMbI€, TOTUIUBO.
TexHONmorus: TNHILEBbIE NPOAYKTbI, OCHOBBI PAalMOHAJIBHOIO ITUTAHHUS,
MOIOIIME CPENICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUYECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTtOMHBIX sAep. XUMUUYECKUM 3neMeHT. M3otomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UWCJIA. DHEPTETUUYECKHE YPOBHU U
noaypoBHHU. AToMHBIE opOuTanu. Kinaccudukamms XuMIIeCKuX 3JIEMEHTOB (S-, P-,
d-, f-smementnr). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHBIE KOHPUTYpAIlUU aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXJAEHHOM COCTOSIHUH, JIEKTPOHHbIE KOH(PUTYpallil HOHOB.
DNEeKTPOOTPUIIATEBHOCTD.

[Iepuonnueckuit 3akoH u Ilepronnyeckas cucreMa XUMUYECKUX JJIEMEHTOB
.M. MenneneeBa. CBa3b NepUoOaUUECKOro 3akoHa U I[leproanyeckoil CUCTEMBI
XUMHAYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpUEW CTPOCHHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEILIECTB I10 FPYIINaM U MepuoiaM. 3Ha4€HHE TEPUOANIECKOTO
3akoHa J[.1. Menneneena.

Xumuyeckass CBsSI3b. BuIbl XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTayuinyeckas. MexaHu3sMbl 00pa30oBaHUs KOBAJICHTHOM CBS3U: OOMEHHBIA U
JIOHOPHO-AKIENITOPHBIN. DHEPrusl U IiuHa cBsi3u. [1osipHOCTD, HATPABIEHHOCTD U
HACBIIaEMOCTh KOBAJICHTHOW CBsA3u. KpartHbeie cBsa3u. BonoponHas CBA3b.
MexMOoNEKyJISIPHbIE B3aUMOIEHCTBHUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTM aTOMOB. CBfA3b AJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C MX T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COeTMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBienre 0 KOMIUIEKCHBIX coequHeHusX. COCTaB KOMIUIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraHJbl. 3HAYEHUE KOMIUIEKCHBIX COEIUHEHUHU.
[ToHsATHE O KOOPAVMHALIMOHHON XUMUU.

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIDHOTO  CTpOCHMS.  TuIibl
KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucreMax. MictuaHable pacTBopsl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHIEHTPALMH PACTBOPOB:
MaccoBasi J0JIsl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHILIEHTpalus. HacelllieHHbIE U
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsi.

Knaccudukaiuys n HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. TpUBHAILHBIE
HAa3BaHMs OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMU4eCKUX peakinii B HEOPraHMYEeCKOW U OpPTaHUYEeCKOM
XUMHH. 3aKOH COXPAHEHUS MacChl BEILIECTB; 3aKOH COXPAHEHUS W MpPEeBpalleHUs
DHEPTUU TIPU XUMHYECKUX peakinusiX. TermnoBbie 3(Q(PEKTh XUMUUECKUX PEaKIIUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (DaKTOPOB.
['omoreHHbIe U rereporeHnsie peakuu. Katanus u kataaus3aTopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIIuu. XUMHUECKoe paBHOBecue. KoHcTanTa
XUMHYECKOTr0 paBHOBecHs. (DAaKTOpbI, BIMAKOLIME HA MOJOXKEHUE XUMHYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHLIEHTPAlMU BEIIECTB, YYAaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onextponutuyeckass aucconuarnus. CuibHBIE €W CclIaOble 3JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Cpelna BOJHBIX PAcCTBOPOB: KHUCJIOTHAs, HEHUTpaiabHasi,
nienoynas. Bomopoansiii mokazarens (pH) pactBopa. I'maponu3 coneid. Peakiuu
HOHHOT'O OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  (CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIEHHST W BOCCTAHOBJICHUSI.
Baxneiimme OKUCIATETW W BOCCTAHOBHTENIW. METOa 3JIEKTPOHHOTO OanaHca.
DJIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YE€HUs BELIECTB W MX MPEBPAILCHHI:
pa3loKEeHUe TNEPOKCUAA BOAOPOJAAa B MNPUCYTCTBUU KATAIM3ATOPA, MOIEIU
KPUCTAJUTMUECKUX PEMIETOK, IPOBEICHUE PEaKIINii MIOHHOTO 0OMEHa, OTIpEICIICHHE
Cpedbpl pacTBOPOB C MOMOIIBID HWHAMKATOPOB, W3YUYEHHUE BIMUSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIUU M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawoB B [leproandyeckoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOCHHOCTH CTPOCHHSI MX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUIOTPOINHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢u3ndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METaJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHBIE CBOMCTBA. [ npubl. TonmBHbIE
DJIIEMEHTHI.

["anorensl. Haxoxaenue B npupoje, crnocoObl MoJydeHus, (pusnyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAgopobl. BaxHenmme Kucaopoacoaepxaime
COCIMHEHMsI TajoreHoB. JIabopaTopHbIE ¥ MPOMBIIIICHHBIC CIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHne rajloreHoB U UX COEUHEHHUI.

Kucnopon, o3oH. JlabopaTopHble M MNPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kuciopoaa. OPU3NUeCKne U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpOAE, CIOCOOBI MONMy4YeHUS, (U3HUECKUE U
xumudeckue cpoiictBa. CepoBomopon, cyiabbumel. Oxcun cepsi(IV), oxcua
cepol(VI). CepHucras u cepHasi KUCIOTHI U uX coti. OCOOEHHOCTH CBOMCTB CEPHOU
KUCIIOTHI. [IpuMeHenue cepol U €€ COeTMHEHUM.

A3zor. HaxoxneHue B mpupojie, CHOcoObl MOJdy4YeHHUs, (puanyeckue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTpHUIbI. OKCUIBI a30Ta. A30THUCTas U a30THAA
KHUCIIOTHI ¥ X coyt. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [[puMenenune a3ora
U €ro COeIMHEHHUI. A30THbBIE y100pEHHUS.

®ocdop. Haxoxnenwe B mnpupone, cCnocoObl MOMy4yeHUs, (U3UYECKUE U
xumuueckue cBorictBa. Dochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coemunenuit. dochopHbie
yIoOpeHusI.

VYrnepoa, HaxoXIeHWe B NOpuUpojAe. AJUIOTPONHbIE MOAU(PHUKALKUU.
duznyeckre W XMMHYECKHE CBOMCTBA TMPOCTBIX BEHIECTB, OOpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), okcun yrnepona(IV), yrompHas kuciotra u eé€
coiiu. AKTHUBUPOBaHHBIN yroib, agcopoums. DymiepeHsl, rpadeH, YriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeliecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COECIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoydeHus, Gu3n4ecKkue u
xumuyeckue cpoiictBa. Okcun kpemHus(IV), KpeMmHHEBas KHUCIIOTa, CUJIMKATHI.
[IpumeHeHne kpeMHus U ero coeguHeHui. CTeKI10, €ero nojay4yeHue, BUbl CTEKIIA.

[Tonoxenue MeramioB B [lepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHMSI DJIEKTPOHHBIX 000JI04eK aTroMoB MeTauioB. OOmue
busnueckue cBoiicTBa MeTauioB. [IpuMmeHeHne MeTayuioB B OBITY M TEXHHKE.
CruiaBel METAIIOB.

ONEeKTPOXUMHUUYECKUN psAf HampspDkeHuid metauioB.  OOmme  crnocoObl

NOJTy4eHUS METaJJIOB: THIPOMETAILTYPIus, MUPOMETAILTYPIHS,
anektpoMetaiutyprusi. [lonarue o xoppo3uu MetamioB. CHocoObl 3alllUThl OT
KOPPO3HH.

OOmast xapakrepuctuka MetamwioB [A-rpynmbl Ilepuonndeckoil cHUCTEMBI
XUMHYECKHX 3NIeMeHTOB. Hatpuii u kanuii: moixydenue, Gu3nyeckue 1 XUMHUUECKHe
CBOWCTBA, IPUMEHEHHE NPOCTHIX BELIECTB U UX COCTUHEHUI.

O6mas xapakrepuctuka metamuioB IIA-rpynnel I[lepuoaudeckolt CUCTEMBI
XUMUYECKAX DJEMEHTOB. Maramii W KaublHil: MonxydeHue, (U3NYECKue W
XUMHWYECKME CBOWCTBA, NPUMEHEHHE IPOCTHIX BEIIECTB M HUX COCIUHECHUM.
XKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.

ATIOMHUHMI: TTOTy4YeHue, pu3nyeckrue 1 XuMUYECKUE CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIlleCTBA M €ro CoeauHEeHUH. AMQOTepHblE CBONCTBA OKCHlA U
TUAPOKCUIA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThuka MeTawioB moOouHbix mnoarpymnn  (b-rpymm)
[Iepronn4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XMMUYECKHE CBOMCTBA XpOMa U €ro coeauHeHnil. Okcuabl u
ruapokcuasl xpoMa(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEINIbHBIE CBOMCTBA. [lonyUeHne u npuMEHEeHnEe Xpoma.

Ou3nyeckne M XUMHUYECKHE CBOMCTBA MapraHla M €ro COCIMHEHHM.
Baxueiimme coenunenuss wmapranna(ll), wmapranua(IV), wmapranna(Vl) wu
mapranna( VII). Ilepmanranart kanusi, €ro OKUCIUTENIbHBIE CBOMCTBA.

du3znyecKkrue U XUMHUYECKHE CBOWMCTBA JKejie3a U ero coequHeHuil. OKCuapl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Toayuenne u npuMeHeHne Keaesa u
€ro CIJIABOB.

du3nyecKkrne 1 XMMHYECKHE CBOMCTBA MeU U €€ coeanHeHui. [lonyduenue u
IIPUMEHEHUE MEAU U €€ COCIMHECHUN.

[Muuk: momydyeHue, (U3MYECKUE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA ¥ THAPOKCHIA IIMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHune
[IUHKA U €r0 COeINHECHU.

DKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W MX NPEBpAICHUN:
u3ydyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xkene3a, MarHusi B
KUCJIOPOJE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbl», B3aUMOJIEWCTBUE
HIEJOYHBIX U IIEJIOYHO3EMENbHBIX METAIIOB C BOJIOM (BO3MOKHO HCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), B3aUMOJECHCTBUE IIMHKA U jKejle3a C pacTBOpPAMHU KHUCIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKI[MM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPO/Ia
M KaTUOHBbl METAJUIOB, B3aMMOJCHCTBUE TUAPOKCUIOB AOMUHHS M LHUHKA C
pacTBOpaMM KHUCJIOT M LIEJIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 IO TEMaM
«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T u (Hochop U MX COCTUHEHUSY,
«MeTaipl TJIaBHBIX TOATPYID», «MeTamuibl TOOOYHBIX MOATPYIIID.

XuMHA U KU3Hb.

Ponb xumun B oOecrieueHnH yCTOMYMBOTO pa3BUTHs dyesioBeuecTBa. [loHnsaTue
0 Hay4YHBIX METO/IaX MO3HAHUS U METOJIOJIOTUU HAYYHOTO ucciieqoBanus. HayuHbie
MPUHITUIIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOACTBA. [I[pOMBINIIIEHHBIE CTIOCOOBI
MOJYYEHHs] BaKHEUIIINX BEIIECTB (Ha MpPUMEpPE MPOU3BOJACTBA aMMHUAaKa, CEPHOU
KHUCIIOTBI, MeTaHoJ1a). [IpoMblIlIeHHbIE CIOCOOBI MOTYYEHUS METAIIJIOB U CILJIABOB.
XHUMUYECKOE 3arpsI3HEHUE OKPYKAOUIEN CPeAbl U €ro mociencTBus. Poiap xumuu B
obecreueHnr YHEPTeTUYECKON OE30TTaCHOCTH.

XuMHsi ® 340pOoBbe uenoBeka. JlekapctBeHHble cpencTtBa. I[lpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IpenapaToB. Poib XMMUM B pa3BUTHUH MEAULUHBI.

XUMHMS THIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIE 100aBKkU. Ponb XxumMuu B
o0ecrieueHnd MUIIEeBOI 0€30ITaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30macHOT0 UCIOJIb30BAHUS MPENAapaTOB OBITOBOM XMMUU B IOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEIIbCTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTepUasbl (LIEMEHT,
OCTOH).

XuUMUs B CEILCKOM X03sicTBe. OpraHndeckre U MUHEpaabHbIe yI00pEHNs.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO0, KE€paMUKa.
Marepuansl a1 snekTpoHukd. HaHotexHomorum.

Pacuérnrie 3agaun.

Pacué€Tel: mMaccel BemiecTBa Wid 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MacCe WK 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KoTMYeCTBA BEIIECTBA) MTPOTYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
mpuMecH, Macchl (00BEMA, KOTMUECTBA BEIIECTBA) MPOIYKTa PEAKIIUU, €CITH OTHO
W3 BEIIECTB [aHO B BHJIE PACTBOpA C OINPEICIEHHOM MaCcCOBOU JOJIEU
PAaCTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JIM U MOJIIPHOM KOHIIEHTPAaIlMK BEIIECTBA B
pacTBOpE, AOJIH BbIX0JIA MPOIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenIMETHBIX CBsi3ed MNpU  H3yYeHUH OOmed
HEOpPraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
O0IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHATUH, IPUHATHIX B OTIACIbHBIX
MpEIMETaX ECTECTBEHHO-HAYYHOTO LIMKJIA.

OOmume ecTeCTBEHHO-HAYYHBIC TTOHATHUS: SBJICHUE, HAYYHBIN (PaKkT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHallu3, CUHTE3, Kjaccu(uKalus, MepuoIuIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusuka: MaTepusi, MUKPOMHP, MAaKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VOH, N30TONbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUYECKUN YPOBEHD, BELIECTBO,
Teno, 00BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, WJCaIbHBIA Ta3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPT U, Macca.

buosnorus: kierka, opraHusM, 3KocucTema, ouocdepa, MeTaboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, O€IKH, KUPBI, YIIIEBOJbI, HYKJICHHOBBIC KUCIOTHI, (hePMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpaBI, TOPHBIC MTOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
pECYpCHI.

TexHonmorusi: XMMHUUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAS MTPOMBIIIJIEHHOCTD,
dapmareBTHUECKAS MIPOMBIIIIJIEHHOCTb, MTPOU3BOJICTBO KOCMETHYECKHUX
MpenapartoB, IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MAaTEpPUANIOB, AJIECKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNNU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTrcTBUM € CHCTEMHO-AEATEIBHOCTHBIM MOJIXOJOM B CTPYKTYypeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETrO
oOmero oOpa3oBaHUsI BBIACIEHBI CIEAYIOIIME COCTABIISIOUIME: OCO3HAHUE
00yJaronmumMucs POCCUUCKOW TpakKIaHCKOW UACHTUYHOCTH; TOTOBHOCTh K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTH U CAMOOIIPEICIICHUIO; HATUYME MOTUBALIMU K
00y4eHHI0; TOTOBHOCTh M CIIOCOOHOCTh OOYYaroUIMXCsl PYKOBOACTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBUJaMM U HOPMaMd T[OBEJICHHUS;, HaJIU4He
MIPaBOCO3HAHUS, YKOJOTHIECKON KyIbTYPhI; CHOCOOHOCTH CTABUTH 1€ U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOEHUA IpeaMeTa «XHUMHUSD OTPAXKAIOT
c(hOpMUPOBAHHOCTh ONBITA [MO3HABATEIILHOW W MPAKTUYECKOM JAESTENbHOCTU
oOyyJarouuxcs B polecce peaim3aly o0pa3oBaTeabHON 1eITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OTBITA ITO3HABATEIILHOW W TPAKTUYECKON JESITEIBHOCTH
oOyyJaronuxcsi B Mpoliecce peanu3aiui o0pa3oBaTebHON AESTENbHOCTU, B TOM
YUCJIE B YACTH:

1) rpamIaHCKOr0 BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIMMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

NPEACTABICHUS O COLMAJIBHBIX HOPMax M NpPaBUJIAX MEXKIUNYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU ACATEIHPHOCTHU MPU CO3TAHUH YUSOHBIX
IIPOCKTOB, PEIICHUH YUY€OHBIX U MO3HABATEIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMATh W NPUHUMAThb MOTHUBBI, HAMEpPEHUs, JOTUKY U
apryMEHTBI IPYTUX MPU aHAJIN3€e Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJIEAUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUS K TPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUUYECKOIO
NPUJIOKEHUSI XHWMHHM, OCO3HAaHMS TOTO, YTO JIaHHbIE HAYKW €CThb pe3yJbTar
JUTMTENIbHBIX ~ HAOMIOJEHNWN, KPOMOTIUBBIX OKCIEPUMEHTAIBHBIX  IOWCKOB,
MTOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHH U MOCIEAYIOIIEM aHATIU3E
uH(MOpMAIUU O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHONU OTE€UECTBEHHOU XUMUU;



3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CITOCOOHOCTH OIEHWBATH CUTYAIlNH, CBSI3aHHBIE C XUMHUYECCKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, OPUCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE MOBEICHHE M TOCTYNKHA CBOWX TOBAPHUIIEH C
MO3UIIMNA HPABCTBEHHBIX W TMPABOBBIX HOPM M C YYETOM OCO3HAHUS TOCIEICTBUN
MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

MOHMMAaHUSA [EHHOCTEH 3M0poBOro u Oe3omacHoro oOpa3a KH3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHHMS K COOCTBEHHOMY (PH3MUYECKOMY U
TICUXUYECKOMY 3JI0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BEIECTBaMU B OBITY,
TIOBCETHEBHOH JKHU3HHM, B TPYAOBOH JESITEILHOCTH;

MOHUMAHUS [EHHOCTH TPAaBWJI WHAWBUAYATbHOTO M  KOJUIGKTHBHOTO
0€30macHOT0 MOBEICHUSI B CUTYAIUSX, YTPOXKAIOIINUX 3JOPOBBIO M KU3HU JIFO/ICH;

OCO3HAHUS TIOCJICJICTBUM U HEMPUATHS BPEIHBIX MPUBBIUEK (YrMOTpeOaeHus
aJIKOTOJIs, HAPKOTHKOB, KypeHHS);

5) Tpy10BOI0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-MCCIIEIOBATEIhCKON
JESITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUECKOM M  JPYrUX BHIAX
JeSITEIBHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B pEIICHUU MPAKTHYECKHX 3a/ad
COIMATTLHOW HANPABIIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3yUEHUIO Mpodeccruil pa3inyHOro pojaa, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHUH,

YBOKEHHUS K TPYLy, JIOASIM TPyia U pe3yibTaTaM TPYAOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYAJIbHOH TpaeKTOPHUH
obOpasoBanms, Oymymel mpodeccuu W peaau3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUHU, HHTEPECOB U
noTpebHOCTeH 00111ecTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

IKOJIOTUYECKH IIEIeCOO0Pa3HOTO OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYIIIECTBOBAHUS KU3HU HA 3eMIJIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKUX MpoOJeM, BIUSHUS
HIKOHOMHUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOTHON U COIMATILHOM CPEIbI;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJB30BaHUS JIOCTIDKCHUH XUMUHM IS
pENIeHUs BOIPOCOB PAIMOHATILHOTO MPUPOAOTIOIE30BAHNUS;



AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCSIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;

HAJIM4MsI Pa3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTUYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPAaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAIbHON
NPAaKTUKE, CIOCOOHOCTH M YMEHHSA AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUH
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
U OOIIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CHeUM(UKH XUMUM KaK HayKd, OCO3HaHus e€ poiud B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHNUs 00 OKPYXaloIIeM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEIIeHWH MpoOJeM COXPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHH JJS  COBPEMEHHOM
LMBHJIN3ALMU: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BAKHOM POJIA B CO3/1aHUN
HOBOW 0a3pl MaTepuanbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOsIEM
YCTOMYMBOI'O Pa3BUTHSA YEJIOBEUECTBA — CHIPHEBOM, DHEPTETUYECKOM, NMUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECIEYEHHH YCIOBUMN
YCIIELLIHOTO TPYZa U IKOJIOTMYECKH KOM(POPTHON )KU3HHU KaKJIO0TO WIEHA O0IIECTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTU: IIOHMMAaHUSA CYIIHOCTH METOJOB
NO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBICHUN OKPY)KAIOIIEro MUpa u
IPOUCXOASIINX B HEM MU3MEHEHUN, YMEHHUS J1eJIaTh 00OCHOBAHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAaHHBIX C LIEJIbIO MOITYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIONb30BaTh XHWMUYECKUE 3HAHUS IS
pelieHust npo6sieM B peabHbIX JKU3HEHHBIX CUTYalIUAX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUI IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSM TpyJAa B pa3in4HbIX cdepax mpodeccrnoHaTbHOMI
NEATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATBI



MeTtanpenMeTHbIe pe3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 XMMHH Ha ypOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HaYUMble 1T (OPMHUPOBAHHS  MHUPOBO33PCHUS  OOyUYAIOIIUXCS
MEKTUCIUILTMHAPHBIC (MEXKITPEIMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAKAIOIIHNEC
IICJIOCTHOCTh HAYYHOW KapTUHBI MHpa W cHelUpUKy METOIOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HayYHbIA (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHs, UCCIIC0BaHUE, HAOJIOICHNE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC y4eOHbIC NEHCTBHS (IMO3HABATEIbHbIC, KOMMYHHKATUBHBIC,

peryJsSTUBHBIE), obecrieynBaroIIme dhopMupoBaHue (yHKITMOHATTLHON
TPAMOTHOCTH M COIMATTLHON KOMIIETEHITUN O0YyJarOIINXCS;
CIIOCOOHOCTH oOy4JaroImxcst MCIIOJTh30BATh OCBOCHHBIC

MEXIMCIUIUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHbIC y4COHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIBHOU MIPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHHKATUBHBIMA U  PETYJIATUBHBIMH
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMCTBHS:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEIU JACSATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHSITHS I OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUI;

BEIOMpPATh OCHOBAHWUS W KPUTEPUHM I KIACCH(PUKAIMKM BEMIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMUBATh TMPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXACHUSl (MHAYKTUBHbIC, JACAYKTUBHbBIEC, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUSI B paccMaTPUBAEMbBIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBObI U 3aKJIFOUCHUS,

MPUMEHATH B MPOILIECCE MO3HAHUS UCIOIB3YEMbIE B XUMUKM CHUMBOJUYECKUE
(3HAaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOIEIBHBIC TPEACTABICHUS — XUMHYECKUN
3HAK (CHMBOJI) JIEMEHTA, XUMU4ecKas (popmysia, ypaBHECHHE XUMUYECKON PEaKITun
— TIPU PEIICHUH YYCOHBIX MO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMCHSTH



HA3BaHHBIE MOJIEJIbHBIC MPEICTABICHUS IS BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIHI.

2) 60a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIAJ€Th OCHOBAMU METOJIOB HAYyYHOI'O MO3HAHHUS BEIIECTB M XUMHUYECKHX
peakuui;

dbopMynupoBaTh LIETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIC
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (POPMUPOBAHUSI TUIOTE3bl MO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIupOBaThH
0000111eHHS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTU PE3YIbTATOB MUCCIEIOBAHNUS,
COCTaBJISITh 0OOCHOBaHHBIM OTYET O MPOJIETaHHOM padboTe;

npuoOpeTaTh OMBIT YYEHWYECKOM HCCIeNOBAaTENbCKOW W MPOEKTHOM
JESITEIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
MOUCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3TUYHBIX METOOB
MO3HAHUS.

3) pabora ¢ nunopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opManuu (Hay4dHO-
NOMYyJsSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KaHMs, CIPaBOYHbIE MOCOOUS,
pecypebl HTEpHETa), aHAM3UPOBATh UHPOPMALIUIO PA3IUYHBIX BUIOB U (HopM
IPE/ICTaBIICHHUS], KPUTUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

(dbopMynIupoBaTh 3aMpPOChl U MPUMEHATH Pa3JIMYHbIE METOIbl MPU MOUCKE U
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS Y4YEOHBIX 3aaad
OnpeNeEHHOrO THUIIA,

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HMHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHH U Pa3IMYHBIX OUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (HOpPMY  MpPEICTaBICHUS
uHbopMaIiuu (cxemsl, TpaduKu, AUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTHE);

MCITI0JIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IPU pPabOTE C XUMUYECKON
uHpopMaIen: TpPUMEHATh MEXKINpeIMeTHbIe ((hU3UYECKHUEe U MaTeMaTHYECKUE)
3HAaKH U CUMBOJIBI, POpMyJIbl, aOOpeBHATYPbl, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:



3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYK1aeMOM TEMBI B XOJI€ THAJIOTA U/WIIN
JVCKYCCHH, BBICKA3bIBATh HIeH, OPMYIHUPOBATH CBOM MPEIJIOKECHUS
OTHOCHTEIILHO BBITIOJIHEHUS TIPEIOKCHHOMN 3a1a4H;

BBICTYIIaTh C IPE3CHTAIlMEH Pe3yJIbTaTOB ITO3HABATEIBHOW JIEATEIHHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIILHO HJIH COBMECTHO CO CBEPCTHUKAMM IPH BBITOJTHCHUN
XHUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThI MO UCCIIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peau3allii y4eOHOro MpoeKTa, U (HOpMyIUpPOBATH BBIBOIBI
10 pe3yJbTaTaM MPOBEACHHBIX HCCIICOBAHWA MyTEM COTJIACOBAHMS TMO3UIUI B
X0J1e 00Cy X IeHHS 1 OOMEHa MHECHUSMH.

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIe 1eCTBUSA:

CaMOCTOSATEJIbHO TUIAHUPOBATh U OCYIIECTBISITH CBOIO I[O3HABATEIbHYIO
NesITeIbHOCTh, Omnpeneisist e€ Mead W 33Jayd, KOHTPOJIUPOBAThb U IO Mepe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpejiaraéMblii aJropuT™M JEHCTBUH MpH
BBIMIOJTHEHUM YYE€OHBIX W HCCIENOBATeNbCKUX 3a]ad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CHMOCOO WX peHIeHHs C YYETOM IMOJTY4YeHHMsS HOBBIX 3HAHUHM O
BEIIECTBAX U XUMHUUECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCSATCIILHOCTH Ha OCHOBE CaMOaHaju3a M
CaMOOIICHKH.

NPEJAMETHBIE PE3YJIbTATDI

[TpenMeTHBIC pe3ybTaThl OCBOCHHUS MPOTPAMMBI TI0 XUMHUHU Ha yTriyOaEHHOM
YpOBHE Ha YPOBHE CpeAHETO 00MIero 00pa3oBaHus BKIOYAIOT CICTIH(PUISCKUE IS
y4eOHOTO0 mpeaMeTa « XMMHUs» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 11O
OCBOCHHIO, MHTEPIPETALUN U MPEOOPa30BAHUIO 3HAHUH, BUIBI JCATCIBHOCTH IO
MOJYYCHHIO HOBOTO 3HAHUS W TPUMCHCHHMIO 3HAHMH B Pa3IMYHBIX Y4COHBIX
CUTYAITUSX, a TAK)KE B PEATbHBIX KU3HECHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XUMHUeH. B
nporpaMMe II0 XUMHUHU TPEIMETHBIC pPe3yJbTaThl IPEICTaBICHBI IO ToJaM
U3yUYCHUS.

10 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh HNPEJCTABICHUI: O MECT€ M 3HAYEHUH OPTraHUYEeCKOU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECHEUYEeHUU yCTOHYHMBOIO
pa3BUTHUS YEIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKON, SIHEPreTUUECKON U
NUIIEBOM O€30M1aCHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpUasOB,



HOBBIX MCTOYHUKOB SHEPIHH, B o0ecrneueHnu parroHaIbHOTO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHHUS U OOIIEH KyJIbTYpHI
YeJI0BEKa, a TAK)KE IKOJIOrMYeCKd 000OCHOBAHHOTO OTHOIIECHUS K CBOEMY 3/I0POBBIO
U TIPUPOTHOM Cpefie;

BJIQJICHHE  CHCTEMOH  XUMHYECKMX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOTIOJIATAIOIINE MOHITHS — XUMUYECKUHN 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0Ooyouka aroma, S-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YKIEHHOE
COCTOSHUSI aTOMa, THOpUAM3AIMs aTOMHBIX oOpOuTaneil, HWOH, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETICHb OKUCIICHHSI, XUMUYECKasl CBS3b,
MOJTb, MOJIIpHAsT Macca, MOJISIPHBIN 00BEM, YIIIEpOIHBIN CKeneT, PyHKIIMOHATbHAS
rpynmna, paaukaln, CTPYKTypHbIe (GopMynbsl (pa3BEPHYThIE, COKpalIEHHBIE,
CKEJICTHbIE), HM30MEpHUsl CTPYKTypHas M TPOCTPAHCTBEHHAas (reoMeTphuecKas,
ONTUYECKAsi), HM30MEphl, TOMOJOTHYECKHA psAI, TOMOJIOTH, YTJIEBOAOPOIHI,
KHUCTIOPOJI- M a30TCOJEPIKAIINE OPTraHMYECKHUE COCIUHEHHUS, MOHOMED, TIOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS; TEOpPUHU, 3aKOHBI
(nepuognueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHsI MACChI BEIIECTB, 3aKOH COXPAHEHUS
U TpPEeBpaIleHUS DHEPruM TPH XUMHUYECKUX PEAKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XUMHHW, MHUPOBO33PEHUYCCKUE 3HAHUS, JIEKAIIUE B OCHOBE
MOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBJICHUN; TIPECTABICHUS O
MEXaHM3MaX XUMHUYECKHX pPEaKIHil, TEePMOJUHAMHUYECKHMX U KHHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, 0 B3AUMHOM BJIIMSTHUM aTOMOB U TPYIIT aTOMOB B
MoJIeKyIaxX (MHAYKTUBHBIM U Me3oMepHbId 3 dextsl, opueHTanThl I u 11 pona);
dakToNIOTUUECKHE CBEJCHHS O CBOMCTBaX, COCTaBe, MOJYYCHHH U O€30TacCHOM
UCIOJb30BaHNU BAaXXHEHIINX OPraHUYECKUX BEIIECTB B OBITY W MPaKTUUYECKOU
JeSITEIbHOCTH YeTIOBEeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO IPOU3BOICTBA
(Ha mpuMepe POU3BOJICTBA METAHOIIA, TEpepadOTKH HEDTH);

c(OpPMHUPOBAHHOCTh YMEHHUM: BBISBIISATH XapaKTEPHbIE NMPU3HAKH TTOHSATHH,
yCTaHaBIMBaTh MX B3aMMOCBA3b, HUCIOJIB30BATh COOTBETCTBYIOIINE MOHATUS MPH
OMMCAaHUU COCTaBa, CTPOCHHS U CBONCTB OPTaHUYECKUX COEAMHEHUN;

c(hOpMUPOBAHHOCTH YMEHUIA:

UCTIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JIJISi COCTABIICHUSI MOJICKYJISIPHBIX W
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (hOPMYJT OpTaHUIECKHIX
BEIIIECTB;

COCTaBIISITh YPaBHEHHS] XMMHYECKHX PEAKIUNA M PaCKpbIBaTh MX CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTABJICHUSA
DIIGKTPOHHOTO OajlaHCa »dTUX pEakIuil, peakiuii HOHHOrO OOMEeHa MyTEéM
COCTaBIICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHECHHUIA;



U3rOTaBIMBATh MOJAEIIA MOJEKYJ OPraHWYECKHX BEIIECTB ISl WILTIOCTPALuU
UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOECHMUS;

c(hOpMHUPOBAHHOCTh YMEHM: yCTaHABIUBATh MPUHAAJIE)KHOCTh M3YYECHHBIX
OpraHUYEeCKUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIACCy/Tpynne COeAWHEHUM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
Homenknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJIsI OTIAEIbHBIX
NPEICTABUTENIC OPraHUYECKUX BEIIECTB (ITWIEH, alleTHIEH, TOJMYOJ, TJIMLEPUH,
ATWJICHIJIMKOIb, (EeHOoN, (opManblIeru, aueTanbIeruj, aieToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMIMH, ajJaHuH, MallbTo3a, (PpyKTO3a, aHWJIMH, TUBUHUII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

cOpPMHUPOBAHHOCTh YMEHHUSI ONPEAENATh BUJ XUMHYECKOM CBSI3U B
OpraHUYECKUX COCJIMHEHUSX (KOBAJCHTHAsT W HWOHHAas CBs3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSTh TOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. BytnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHU XapaKTepU30BaATh COCTAB, CTPOEHUE, (PU3NUECKUE
U XUMHUYECKHME CBOMCTBA THUIIMYHBIX MPEACTABUTENECH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BEUIECTB: aJKaHOB, HUKJIOAIKAHOB, AJIKEHOB, AJIKAIUEHOB, aJJKUHOB,
apoOMaTHYECKHUX YTJIEBOJOPOJOB, CIHPTOB, AlbJEIHJIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, MPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCTUHEHUH M AMUHOB,
AMUHOKHUCIIOT,  O€NKOB,  yIJIeBOJOB  (MOHO-, JHU- M  TOJIUCAXapHJOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMHU  YpaBHEHUSIMU
COOTBETCTBYIOIIIMX XHUMHYECKUX PEAKLHMI C HCIOJb30BAHUEM CTPYKTYPHBIX
bopmy;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKAATb HAa KOHKPETHBIX MpUMEpax
XapaKTep 3aBUCUMOCTHU PEAKIIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COEAMHEHUH OT
KpPaTHOCTH U THIIa KOBAJIEHTHOU CBSI3U (G- U M-CBSA3M), B3AUMHOIO BIIMSHHS aTOMOB
Y TPyII aTOMOB B MOJIEKYJIAX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIPBs (HE(PTh, MPUPOIHBIN ra3, yrojhb), CIIOCOOBI €ro MepepadoTKH U MPAKTUIECKOE
pUMEHEHUE TTPOYKTOB NEpPEepadOTKu;

c(OpMUPOBAHHOCTh BJIAJICHUSI CUCTEMOW 3HAHMNA O E€CTECTBEHHO-HAYYHBIX
METOJaX MO3HaHHs — HAONIOICHNHU, U3MEPEHUH, MOJICITUPOBAHUH, IKCIIEPUMEHTE
(peaJbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUSI IPUMEHSATH OCHOBHbBIE OTIEPALIUH MBICITUTEIIbHON
NEeATEIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, 0000IleHHEe, CHUCTeMaTH3aluIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — I U3YUYEHUSI CBOMCTB BEILECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TPEJICTABJICHUAMH JAPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIs
0osee OCO3HAaHHOTO MOHUMAaHUSl CYIIHOCTH MATEpUAJIBLHOTO E€JUHCTBA MHUPA,
WCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTaHWYECKOW XUMHUU JJIsi OOBSICHEHHS W
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOAUTH PACUETHI [10 XUMUYECKUM HOpMyIam
U YpPaBHEHHUSAM XHMHYECKUX DPEAKUMW C UCIOJIb30BAaHUEM (PU3UYECKUX BEIHYUH
(Macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PAcCUYEThl MO HAXOXKIACHHIO XUMHUYECKON (HOpMYIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATh
C TMO3ULIMHA  HKOJOTMYECKOM  0e30macHOCTH  TOCHEACTBUS ~ OBITOBOM U
POM3BOJCTBEHHON ACSITEIFHOCTH YEIOBEKA, CBA3aHHOM C MepepadOoTKOMN BEIIECTB,
WCITIOJIB30BATh MOJYUYCHHBIE 3HAHUS IS IPUHITHS TPAMOTHBIX PEIICHUH mpobiieM
B CUTYaIlUsX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN HKCIEPUMEHT (MOJYyYEHHUE U U3YYEHHUE CBOWCTB OPraHUYECKHX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJIEBOJOPOAOB pPa3IUMYHBIX KJIACCOB U
KHCIIOPOJICO/IEPKAIIUX OPraHUYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3alad MO PACMO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHUEM IIPABUII
0e30macHoro OoOpalleHus ¢ BeIIeCTBAaMU U JIaOOpaTOPHBIM 000OpYy/IOBaHUEM,
dbopMyIMpOBaTh I€Nh HWCCIACAOBAHUS, MPEACTABIATh B Pa3nudHON (popme
pE3yNbTATHI FIKCIIEPUMEHTA, AHATU3UPOBATh U OLEHUBATH UX JTOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJII0/1aTh TpaBUiIa AKOJOTHYECKU I1I€1€CO00pa3HOro MOBEJAEHUSI B OBITY U
TPYJOBOI NE€ATEIBHOCTU B LEJIAX COXPAHEHUS CBOETO 30POBbs, OKPY’KaOIIEH
IIPUPOIHON CPEIbl U TOCTHKEHUS €€ yCTOMUMBOTO Pa3BUTHS,

OCO3HAaBaTh OIACHOCTh TOKCHYECKOrO0 JACHCTBUS Ha >KUBbIE OpPraHU3MBbI
onpeneaEHHbIX OpraHUYEeCKUX BEIIECTB, MOHUMas cMmbich nokasarens [1/1K;

aHAIM3UPOBaTh 11€J1eCO00Pa3HOCTh MPUMEHEHHUS! OPraHUYEeCKUX BEIEeCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKU 3PEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(OpPMUPOBAHHOCTh YMEHUN: OCYLIECTBISATH II€JICHANPABICHHBIM TMOUCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUUYECKYIO HH(POPMALINIO, TepepadaThiBaTh €€ U UCMOJIb30BAThH B
COOTBETCTBUH C MMOCTABJICHHOH yueOHOI 3a1ayeil.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmmas u HeopraHUYecKas
XUMUSD» OTPAXKAIOT:

c(hOpPMUPOBAHHOCTh MPEJCTABICHUN: O MaTepUaJbHOM EIWHCTBE MU,
3aKOHOMEPHOCTSAX M IIO3HABA€MOCTU SIBJIGHUMM TPHUPOJBI, O MECTE U 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK W €€ poju B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUUECKOW, DHEPTEeTHUYCCKOW W THIIECBOU
0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB SHEPruu, B OOECICUCHHH PAlMOHAIIBHOTO MPUPOIOIOIb30BaHHUS, B
GbopMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYphl 4YeJOBeKa, a TaKkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3J0POBBIO M TPHUPOTHON
cpene;

BJIQJICHUE  CUCTEMOM  XHWMHMYECKHUX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAFOIITUE MMOHITHUS — XUMHUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIEKTPOHHAsE 000Jiouka aroma, S-, p-, d-aToMHBIE OpOWTaIM, OCHOBHOE U
BO30Y)XKIEHHOE COCTOSIHMSI aTOMa, TUOpHAM3aIus aTOMHBIX OpOuTanei, WOH,
MOJIEKYJIa, BaJlEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHUCIICHUS,
XUMHYecKasi CBs3b (KOBaJICHTHAs, MWOHHAs, MeTaJUIMYecKas, BOJIOPOJIHAs),
KpUCTAUIMYECKasi PpemIETKa, XUMHUYECKas peakius, pPacTBOP, JJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJICKTPOJIUTHYECCKAS TUCCOIHMAINS, CTETNeHb JJIUCCOILUAIINH,
BOJOPOJHBIA TIOKA3aTellb, OKHUCIUTENb, BOCCTAHOBUTEIb, TEIIOBOW d]dekT
XUMHUYECKON peakIiuu, CKOPOCTh XUMHYECKON pEeaKlnK, XUMUUECKOE PAaBHOBECHE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU IUCCOLMAIUHU, TMEePUOIUYECKUIM
3akoH /.. MenneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBPAIICHHS] SHEPTUH TIPU XUMUYECKUX PEAKIINAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3bIK
XUMHUH, MUPOBO33PEHUYCCKHUE 3HAHUS, JISKAIIINE B OCHOBE TOHUMAaHMSI MPUYNHHOCTU
U CUCTEeMHOCTH XUMHYECKUX SIBJICHHI; COBPEMEHHbIC MPEJCTABICHHS O CTPOCHUHU
BEI[ECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM W HAJIMOJEKYJISPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHW3Max XHMHUYECKUX PEaKIHid, TEPMOIWHAMHUYECKUX U
KHHETHYECKNX 3aKOHOMEPHOCTAX WX NPOTEKAHHS, O XMMHUYECKOM PaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJIOTMYECKHE CBEIICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUH U 0€30MacHOM HMCIOJIb30BAHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BCIIECTB B OBITY W MPAKTUYECKOW ACSATEIBHOCTH YEJIOBEKa, OOIMMX HAYYHBIX
MPUHITUTIIAX XUMAYECKOTO MMPON3BOJICTBA;

c(hOpPMUPOBAHHOCTh YMEHUM: BBISBIATH XapaKTEPHbIE NMPU3HAKU TOHSTHH,
yCTaHABJIMBAaTh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOUINE TOHATHUS MPH
ONMCAaHUM HEOPTaHUYECKUX BEIIECTB U MX MPEBPAICHHUII;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYI) CHMBOJIMKY JIJIS
cocTaBieHus (HOpMyJT BEMIECTB W  ypaBHEHUN XUMHUYECKUX  PEAKIIHH,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIE Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUSI ONPENEIATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUYECKUX JJIEMEHTOB B COCJIMHEHMSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTANIMYECKON pPEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCHUMOCTH CBOMCTB BELIECTB OT
BUJIa XMUMHUYECKOM CBSI3M U TUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIENITOPHBIN MEXaHU3MbI 00pPa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHI: KJIACCU(PHUITPOBATH: HEOPTAHUIECKUE BEIIECTBA
M0 UX COCTaBYy, XUMUYECKHE PEAKLIMHU MO PA3IMYHBIM MpU3HAKaM (YUCILY U COCTABY
pearupyromux BeIlIeCTB, TEIIOBOMY 3(P(dEKTy peakiuu, U3MEHEHUIO CTereHeu
OKHCJICHUSI DJIEMEHTOB, OOpPaTUMOCTH, YYAaCTHIO KaTaiu3aTopa W JpyTrue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHWSI W KPUTEPUU I Kiaccuukanum
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICH MEPUOJAUUECKOr0 3aKoHa /.
N. MenneneeBa 1 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUTYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHUYECKYIO (PYHKITUH;

c(hOpMUPOBAHHOCTh YMEHUW: XapaKTePU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoanueckoiut CHUCTEMBI .. Menpeneena, HCTIOJIB3YSl IMOHSITUSI
(QHEPreTHUYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE WM BO30OYXKIEHHOE HHEPTETUYECKHUE COCTOSIHHUS aToMay;
OOBSACHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U HX
coeluHEeHUW 10 mnepuomaM U rpynnaMm llepuoguueckon cucremsr JI. U.
MenpneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS UX
AJIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIATh
CYILIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

c(hOpMUPOBAHHOCTh YMEHHUS PACKPBIBATH  CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS DJEKTPOHHOTO OasiaHca
TUX PEAKIUH; peakuuid HOHHOro OOMEHa MYTEM COCTABJICHHS HX MOJHBIX U
COKpaIllIEHHBIX  HMOHHBIX  ypPaBHEHWH;  pEakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCOOOpa30BaHus (Ha MpUMepe TUIPOKCOKOMIUIEKCOB IIUHKA U aJTIOMUHMUS);



c(hOpMUPOBAHHOCTh YMEHHSI OOBACHITh 3aKOHOMEPHOCTH TMPOTECKAHUS
XAMHUYECKUX PEAKIUMU C YYETOM KX DHEPr€TUUYECKHX XapPaKTEPUCTHUK, XapakKTep
W3MEHEHUSI CKOPOCTHM XHMHWYECKOM pEaKIUud B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUIEHUS XUMUYECKOI0 PABHOBECHSI IO BIMSIHUEM
BHEIIHUX Bo3zecTBuil (mpuniui Jle [larense);

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JIeXKAIKE B OCHOBE MPOMBIIIICHHOTO IOJIYYE€HUS CEPHOM KHCIIOTHI, aMMHAKa,
o0llMe Hay4dHble NPUHIMIBI XUMUYECKUX IPOU3BOJCTB; II€J€CO00pPa3HOCTD
NPUMEHEHUsI HEOPTraHWYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKHU
3pEHUSI COOTHOILLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CHUCTEMON 3HAHUH O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TPHUPOABI — HAOMIOICHNE, W3MEPEHHE, MOJICINPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICIECHHBIN ), UCTIOIB3YEMBIX B €CTECTBEHHBIX HayKaX,
YMEHHUSI IPUMEHSATh 3TH 3HAHUS MPH SKCIEPUMEHTATIBHOM MCCIEAOBAHUN BEILECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJIICHHH, HWMEIIHUX MECTO B TMPUPOJE,
MPAKTUYECKOM JEATENBHOCTH YEJIOBEKA U B MIOBCEIHEBHOW JKU3HU;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHYECKUX 3HAHUUA C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX E€CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00JIe€ 0OCO3HAHHOTO MOHUMAaHUS MAaTEPUATILHOTO €IMHCTBA MUDPA;

c(hOpMUPOBAHHOCTh YMEHHSI TPOBOJUTH PACUYETHI: C HUCIOJB30BAHUEM
MOHATUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJSIPHASI KOHLIECHTPALUS;
Macchl BeUIECTBA WM 00bEMaA rasza 1o M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaklMH BEIIECTB; TEIUIOBOTO 3(ddekTa
peaKkuuy; 3Ha4€HUsT BOJOPOIAHOTO TOKAa3aTelsl pacTBOPOB KHUCIOT U IIEJIOYEH C
W3BECTHOM CTEMEHBIO JIUCCOMMAIMHU; MacChl (00BhEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKLMH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAHO B BUJIE PacTBOpa C
OTIPE/ICIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT mpuMecH ); J0JM BbIXOa MPOAYKTa PEAKIMH; 00BEMHBIX OTHOLIEHUHN T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENBHO IUIAHUPOBATh M TIPOBOIUTH
XUMHYECKHH  SKCIepUMEHT  (TpOBEJCHHE  peakuuid  HMOHHOrO  oOMeHa,
MOATBEPKACHNE KAYECTBEHHOIO COCTAaBa HEOPTAaHWYECKUX BEIIECTB, ONPEACIICHUE
CpeApl PacTBOPOB BEIIECTB C IOMONIbI0 HHAMKATOPOB, HU3YYEHUE BIIHSHUS
pa3MyHBIX  (PAKTOPOB HA CKOPOCTb XMMHYECKOM  pEakluu, perieHue
AKCHEPUMEHTANbHBIX 3afa4 1o Temam «Mertame»y u  «Hemeramis»y) ¢
COOJIIOZICHUEM TpaBuJI 0€30IaCHOr0 OOpaIIeHHs C BEIIECTBAMHU U JIa0OpaTOPHBIM
obopynoBaHueM, GOpMyYIHPOBATH LIETb UCCIIEIOBAHNUS, IPEICTABIIATH B PA3TUYHON
dbopme  pe3ynbTaThl  AKCHEPUMEHTA, AaHAJIM3UPOBaTh U  OLIGHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUH: COOTIOIATH MPABIIIA MTOIH30BAHUS XUMUUECKON
nocyoil u jgabopaTopHbIM O0OpyJZOBaHWEM, OOpaIleHUus C BEIIeCTBAMHU B
COOTBETCTBHUH C HWHCTPYKIUSMU TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHX
OMBITOB, HKOJOTHYECKU 1eJIeCO00pa3HOTr0 TMOBEAEHUs B OBITY W TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUS CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpenbl W JIOCTHXKEHUS €€ YCTOWYHMBOTO pAa3BUTHsA, OCO3HABATh OMNACHOCTH
TOKCHUYECKOI'0 JIEUCTBUSL HA JKUBBIE OPraHU3MbI ONpPEACIEHHBIX HEOPraHUYECKHUX
BEILIECTB, OHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHHM: OCYLIECTBJIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(GOpMAIIMKU B PAa3TUYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoil nHpopMaluu, UHTepHET U Apyrue), KpUTHIECKH
aHATM3UPOBATh XUMHUUYECKYI0 HH(POPMAIIHIO, TepepadbaThiBaTh €€ U UCIIOJIH30BAThH B
COOTBETCTBHUH C TIOCTaBJIEHHON y4eOHOM 3aaueii.
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1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB /1. 1. MenaeneeBa
12 CrpoeHnue BemniectBa. MHOrooopasue 1 1
' BEIIECTB
1.3 XHUMUYECKUE PEaKIINu 19 1 3
Hroro no pazneny 39
Pasznen 2. Heopranuuyeckasi Xumusi
2.1 Hemeraminl 31 1
2.2 MerTamisl 23 1 2
Hroro no pazgeny 54
Pa3gen 3. XuMus v :Ku3HbL
31 MeTtoabl O3HAHUS B XUMUHU. XUMHA U 9
' SKU3Hb
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOIT'PAMME







IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KonTtpoabHbie
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

[IpenMeT 1 3HaYE€HHE OPraHUYECKON
XUMUH, TIPEICTABICHIE 0 MHOT000Opazuu
OPraHUYECKUX COCIUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yrieposa
(ocHOBHOE 1 BO30YKIEHHOE COCTOSIHUS).
BasieHTHBIC BO3MOXHOCTH aTOMa

yriepozaa

XuMHUYEcKasi CBSA3b B OPraHUUECKHUX
coeMHEHUSX. MexaHn3Mbl 00pa3oBaHUs
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBs3CH

Teopust cTpoeHUsT OPraHUuYECKUX
coequuenuit A. M. bytineposa

Bunsl nzomepun: CTpykTypHas,
IIPOCTPAHCTBEHHAs. DJIEKTPOHHBIE

3¢ (deKTh B MOJIEKYIaX OPraHUYeCKuX
COCTMHEHUN

[IpencraBnenue o KaccCUPUKAITUN U
CUCTeMaTHUYEeCKass HOMEHKJIATypa
(IUPAC) oprannveckux BeUIeCTB




Knaccudukanus peakuuii B
OPraHNYeCKON XUMHH

Cucremaruszanus 1 0000IEeHUE 3HAHUN
10 TEME

AJKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopmysa, HOMEHKJIATypa U U30MEpHs,
3JICKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYI

10

dusnyeckue U XUMUYECKUE CBOMCTBA
AIKAaHOB

11

HaxoxxaeHne ankaHoB B IPUPOJIE.
Crioco6bI nostyueHus 1 IpuMEHEeHHe
AJIKaHOB

12

Huknoankansl: o0mas Gpopmyiia,
HOMEHKJIaTypa U H30Mepusi, 0COOCHHOCTH
CTPOCHUA U XUMHUYICCKUX CBOﬁCTB,
CHOCOOBI OJYYECHUS U TIPUMEHEHHUE

13

Pemenue pacu€THbix 3a1a4d Ha
OTIpeIeIeHUE MOJIEKYJIIPHON (POPMYIIBI
OpPTaHMYECKOTO BEIIECTBA [0 MACCOBBIM
J0JIIM aTOMOB 3JICMCHTOB, BXOJAIIIUX B
ero cocran. CucremMaru3anus u
000011IeHrEe 3HAHU 10 TEME

14

AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyIa, HOMEHKIIATypa, dSJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrpyKTypHas ¥ LIUC-TPaHC-U30MEPUs
AJIKEHOB




duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBriio MapkoBHHKOBA

16 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
AJIKEHOB
[IpakTraeckas padota Ne 1 mo teme

17 "[Tony4yeHue 3TUIIEHA U U3YYEHUE €TO
CBOMCTB"
Pemenue pacu€THbix 3a1a4d Ha

18 oTpeieJICHUE MOJICKYJIIPHOI (hOPMYIThI
OpPraHUYECKOI0 BEIIECTBA
AnKaueHbl: CONPsHKEHHBIE,

19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE.
Oco0eHHOCTH ANEKTPOHHOTO CTPOCHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JTMEHOB

)1 CrniocoOblI oy4eHus U NpUMEHEHHe
aJIKaJUEHOB
AJKUHBI: TOMOJIOTHYECKHH Psifl, 001as

” (hopmMyIia, HOMEHKIIATypa, SIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
bu3nIecKue CBOMCTBA

23 XUMHUYECKUE CBOWCTBA aJIKUHOB

24 KauecTBeHHBIE peakiiu HA TPOMHYIO
CBS3b

)5 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
AJIKWHOB

26 Pewenue 3ana4: pac4€Tsl 110 YPaBHEHUIO

XAMHYECKOW peaKun




27

Cucremaruszanus U 0000IEeHUE 3HAHUN
10 TEME

28

ApEHBI: TOMOJIOTUYECKUH PsiJI, 00IIIast
(dhopmyna, HOMEHKIIATypa. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIT
OcH30I1a ¥ TOTyoJIa, NX (PU3HUECKUE
CBOMCTBaA

29

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEILCHUS

30

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH
MPUCOEANHEHHUS, OKUCIIEHNE TOMOJIOTOB
OeHzona

31

Oco0EHHOCTH XUMHUYECKIX CBOWCTB
cTUpoJia

32

Pewenne pacu€THbIX 3aa4 HA
OTIpeIeIeHUE MOJIEKYIJIIPHON (OPMYIIBI
OpPraHUYECKOro BELIECTBA

33

CrniocoOblI noy4eHus U NpUMEHEHHe
apeHoB

34

['eHeTHUeCKas CBA3b MEKIY PA3THUHBIMH
KJIaCCaMHM YTJICBOJIOPOIOB

35

Pacuérbl o ypaBHEHUAM XUMHUYECKUX
peakuuii. Cuctemaru3aius u 0000IIeHNe
3HaHUH 1O TEMeE

36

[Tpuponnstii ra3. IlonytHbie HeTAHBIE
rasbl

37

KaMenHbIi1 yrosibs 1 mpoayKThl €10
nepepadoTKu




38

Hedtb 1 criocobs! €€ mepepaboTKH.
[IpuMeHeHrEe TPOTYKTOB TIepepadOTKU
HeTH

39

I'eneTndeckas cBA3b MEKYy pa3InYHbIMU
KJIACCaMHU YIJIEBOJOPOIOB

40

["ajioreHONnpOU3BOIHBIC YTIIEBOAOPOIOB:
3IIEKTPOHHOE CTPOCHHE; PEaKIIUn
3aMEILEHMS TaJloreHa

41

JleWicTBue 1Iemouei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTeue
IUTaJoreHajJKaHOB C MArHUEM M IITHKOM

42

Cucremaruzanusg U 0000IIeHHE 3HAHUHA
o pazneny "Yriaeroaopoas"”

43

KonTtponsHas pabora no Teme
"Vrnesonopoast"

44

[IpenenbHBIC OTHOATOMHBIC CIUPTHI:
TOMOJIOTUYECKHH psijt, oOmas hopmyina,
CTPOCHHE MOJIEKYJI, N30MEepHS,
HOMEHKJIaTypa, Kilaccuuxamnus,
¢du3nueckue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOATOMHBIX CITUPTOB

46

Crioco0bI nostyueHust 1 NpuMEHEeHHE
OJTHOATOMHBIX CITUPTOB

47

[IpocTeie 3¢upsl: HOMEHKIIATYpa U
U30MepHsi, 0COOCHHOCTU (PU3UYECKUX U
XUMHUYECKHX CBOMCTB




hdHOFOﬁTONHHJGCHHpTHIBTHHCHFHHKOHB

48 U TJIMLEPUH, UX Pu3nyeckue u
XUMUYECKHUE CBOKCTBA

49 CriocoObI MoTy4eHUs ¥ IPUMEHEHUE
MHOTOATOMHBIX CIIHPTOB
DEeHO: CTPOEHUE MOJIEKYJIBI,

50 buszndeckue cBoiicTBa. TOKCHIHOCTD
(henona

51 Xumudeckue cBoicTBa (heHona

5 CriocoObI OTy4eHUs ¥ IPUMEHEHUE
(enoia
[Ipaktrueckas padorta Ne 2. Permenue

53 AKCIEPUMEHTAIBHBIX 3a/1a4 10 TEME
"CriupThl U peHob"

54 Cucremarusanusa 1 0000IeHNe 3HAHUNA
1o TeMe
AnbaeTuabl U KETOHBL: JIEKTPOHHOE

55 CTpOEHHUE KapOOHUIBHOM IPYIIIbI,
TOMOJIOTHYECKHUE PsIIbI, 001Ias hopMya,
M30MEpUsI U HOMEHKJIATypa

56 AnbAETUAB U KETOHBI: (PU3NIECKUE
CBOMCTBA; peaKIK NPUCOCTUHEHUS

57 Peakuuu okuciaeHus 1 KaueCTBEHHbBIE
peaKkuuu anbJIeruI0B U KETOHOB

58 CriocoObI MOTy4eHUS aTbJACTHAOB U

KETOHOB




59

OHOOCHOBHBIE ITpeesIbHBIE KapOOHOBBIE
KHCIIOTBI, OCOOCHHOCTH CTPOCHHS UX
MOJIEKYJT

60

N3omepus 1 HOMEHKIATypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOMCTBA

61

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIJIOT

62

Oco0EeHHOCTH CBOWCTB MypPaBbHHOM
KHCJIOTBI. MHOT000pa3ue KapOOHOBBIX
KHUCIIOT

63

OCOOEHHOCTH CBOWCTB: HEMIPEACIBHBIX U
apOMaTUYECKUX KapOOHOBBIX,
TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIIAX
KapOOHOBBIX KUCIIOT

64

[Tonatue o MpoU3BOIHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoOb! moTyueHus ¥ IpUMEHEHHE
KapOOHOBBIX KHUCIIOT

66

CnoxHbIe 3(OUPBI: TOMOJOTHYECKUHN P,
obmas popmyia, nzomepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMUYECKHE CBOMCTBA
a¢hupoB

68

Pemenue pacu€rHbix 3a1a4: 1o
YPaBHEHHMIO XUMHUYECKOU peaklnuu, Ha
OTIpeieIeHUuE MOJIEKYJIIPHON (POPMYIIBI
OpPraHUYeCcKOro BELIeCTBa




69

[IpaxkTuueckas padora Ne 3. Perenue
9KCIIEPUMEHTANIBHBIX 3a7a4 110 TeMe
"Kap6onoBsie kucinotbl. CI0KHbBIE

a¢upsr"

70

XKupsr: crpoenue, punUecKue u
XUMHUYECKHE CBOMCTBA (THAPOIIH3)

71

Oco0EHHOCTH CBOWCTB JKHUPOB,
COACPpKAIMNX OCTATKH HCTIPCACIIbHBIX
KUPHBIX KUcaoT. JXKupsl B npupoae

72

MpLta Kak COJTM BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MoomIee AeicTue. [lonsarue
0 CHHTETHYECKUX MOIOIIMX CPEICTBAX
(CMCO)

73

['eHeTrveckas CBS3b yIiIeBOJOPOIOB U
KHCJIOPOJICOIEPKAIINX OPTaHUUECKIX
BEIIECTB

74

Pacuérbl o ypaBHEHUAM XUMHUYECKUX
peaxkuuit

75

Cucremaruszanus 1 0000IEeHUE 3HAHUN
10 TEME

76

OO01mas XxapakTepUCTHKA YTIICBOIOB U
Kiaccuukanus yriieBoaoB (MOHO-, TH- U
MOJICaXapHU/IbI)

77

Momnocaxapuasl: GU3NIECKHE CBOMCTBA U
HaXO0XJICHUE B IPUPOJIE

78

IIpuMeHeHue II0KO03bl, €€ 3HAUCHUE B
KU3ZHEACATEIBHOCTH OpraHu3ma




79

Jucaxapunabl: caxaposa, MaJibTo3a U
nakto3a. Haxoxxnenue B npupoje u
MIPUMEHEHHUE TUCaXapHIOB

80

[Tonucaxapuasl: ctpoeHue
MaKpoOMOJIeKyJ, (Pu3ndecKue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE

81

ITonsarue 06 HCKYCCTBCHHBIX BOJIOKHaxX

82

Pemenue pacueTHbIx 3a1a4 Ha
ompeieJICHUe J0IU BbIXO/a MPOIyKTa
peaKIu OT TEOPETHUESCKH BO3MOKHOTO

&3

Cucremarusanus 1 0000IEeHUE 3HAHUN
o pas3zeny

84

KonTtponpHas padoTa o tTeme
"Kucnopoacoaepxaniie opraHu4eckue
coeuHeHus"

85

AMUHBL: KIacCUPUKAIS, CTPOCHUE
MOJIEKYJI, oOmast hopmysia, H30Mepusi,
HOMEHKJIaTypa v (PU3HUYECKHe CBOMCTBA

86

XUMHUYECKUE CBOMCTBA ann(paTHIecKux
aMHUHOB

87

AHI/IJ'II/IHZ CTpOGHI/Ie dHUJIMHA,
0COOEHHOCTU XUMHUUYECKUX CBOUCTB
AHUJINHA

88

CriocoOb! moTydeHus 1 IpUMEHEHHE
anmudaTuIecKux aMHHOB

89

AMUHOKHCIIOTBI: HOMEHKIJIATypa U
n3oMepus, ((U3NIeCKue CBONCTBA.




OTI[GJIBHBI@ NpeaACTAaBUTCIIN O~
AMHWHOKUCIIOT

90

XUMHYECKHE CBOMCTBA aMUHOKHCIIOT, X
OMOJIOTHYECKOE 3HAUYEHHE AMUHOKHUCIIOT.
CuHTe3 ¥ THAPOIN3 TENTHAO0B

91

benku kak mpupoTHbIC TIOTHMEPHI;
CTPYKTYpPHI OCJIKOB

92

XUMHYECKHE CBOMCTBA OEIIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKIINYCCKUC
COCOAMHCHUS. HyKJIeI/IHOBBIe KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouosoruueckas POJib

94

[TpakTuueckas padota Ne 4. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe
"A3zoTcoaeprKalie opraHu4ecKue
coenquHeHus"

95

[Tpaktuueckas padota Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Pacno3HaBaHne OpraHUYECKUX
coequueHui"

96

KoHnTtponbHast paborta mo Teme
"A30TcoAepKallie OPraHUYECKUE
coenuHeHus"

97

OCHOBHBIE TTOHITHS XUMUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHUN U
METO/Ibl UX CHHTE3a —IIOJIMMEPHU3ALINS U
MOJIMKOHICHCALIUS

98

[Mnactmacchl. Y Tunm3anus u nepepadoTka
IJ1aCTuKa




DnacToMepsl: HaTypaJIbHbBIN

%9 CUHTETHUYECKHE KayuyKu. Pe3nHa !
BonoxkHa: HatypalibHbI€, UCKYCCTBEHHBIE,

100 cuHTeTnueckue. Ilomumepsl 1
CHELUATBLHOTO HA3HAUYCHUS
[Tpaktuueckas padota Ne 6. Pemenue

101 AKCIEPUMEHTAIBHBIX 3a/]1a4 10 TEME 1
"Pacnio3HaBaHue MaacTMacc U BOJIOKOH"
O00011eHNEe U CUCTEMATU3ALMS

102 M3Yy4EHHOTO MaTepualia mo TemMe 1
"BricOkOMOIEKYSApHBIE COETUHEHUS"

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOI'PAMME




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(pposbIe
n/n Tema ypoka Bcero Konrpoanneie  Tpaxruieckue ili‘sy‘leﬂﬂﬂ :ﬁ[c)baI;OBaTeJIbele
padoTshI padoThI pecypen
| Atom. CocTaB aTOMHBIX SIIEp. 1
Xumuyeckui aneMeHT. M30Tomnbl
) CTtpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB, |
KBaHTOBBIC YHCIIa
3 Knaccudukanuss XMMHUYECKHX dJIEMEHTOB 1
(s-, p-, d-, f-omeMeHThI)
4 Pacnipenenenue 351eKTPOHOB 110 ATOMHBIM |
opOuTaIsIM
DNEeKTPOHHBIE KOH(UTYpAIIUN aTOMOB
5 3JIEMEHTOB B OCHOBHOM M BO30YXIEHHOM 1
COCTOSIHUH
6 DNEeKTPOHHBIE KOH(DUTYpAITUU HOHOB. 1
DNEKTPOOTPULIATETLHOCTh
[lepuonnueckuii 3akoH u [lepronnueckas
7 cHCTeMa XUMMHYECKuX 31eMeHToB JI. 1. 1
Meneneesa, CBA3b C COBPEMEHHOU
TEOpPUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
2 XUMUYECKHUX AJIIEMEHTOB M 00pa3yeMbIX |
MU TIPOCTHIX M CIIOKHBIX BEIIECTB 0
rpyIIaM U nepuoaam




Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

10

Bunpr xumndeckoii cBsa3u. MexaHnu3Mbl
00pa30oBaHMS KOBAJICHTHOU CBSI3U.
Bonopoanas cBsa3b. MexMoneKyspHbie
B3aUMOICUCTBHS

11

BaneHTHOCTB M BaJIEeHTHBIE BO3MOXHOCTH
aToMOB. CBA3b 3JIEKTPOHHOHN CTPYKTYpPBI
MOJIEKYJI C UX TEOMETPUUECKUM CTPOECHUEM

12

Hpe,Z[CTaBJ'IeHI/Iﬂ O KOMIIJICKCHBIX
COCIMHCHUAX: COCTaB U HOMCHKJIaTypa

13

BemecTBa MOIEKYISPHOTO U
HEMOJIEKYJIIPHOTO CTpoeHus. Tumsl
KPUCTANINYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOIIIOUAHBIX PACTBOpPAX

15

VcTuHHBIE PacTBOPHI: HACHIILIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparsl

16

Crioco0OsI BeIpaXeHHST KOHIICHTPAITUN
pacTBOpOB

17

Pemenue 3amay ¢ MCIOIL30BaHUEM
MOHATHH ""MaccoBast 107151 pACTBOPEHHOTO
BelecTBa", "MoJiIpHas KOHIIEHTpanus'"

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB




19

Cucremaruszanus U 0000IEeHUE 3HAHUHN 110
TEME

20

KonTtponsHas padora no Temam "Ctpoenue
aroMma. [lepuoanueckuii 3aKOH U
HepHOI[quCKaH CUCTEMA XUMHNUYCCKUX
snemenToB J[. . Mengeneesa", "Ctpoenue
BemecTBa. MHOrooOpasue BeniecTn"

21

Knaccudukanus XuMu4eckux peaxiiuii B
HEOPraHWYeCKON U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MAaCcChl BELIECTB; 3aKOH
COXpAHEHHUs U NIPEBpAlCHUS SHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

22

TennoBble 3¢ (eKThl XUMUYECKUX PEaKIuil.
TepMoxuMHuyecKre ypaBHEHHS

23

Boruncnenus no ypaBHEHUSIM XUMHUECKUX
peakuuii ¥ TepPMOXUMUYECKUM YPaBHEHUSIM

24

CKOpOCTbh XMMHUYECKOHN peakly, €&
3aBUCUMOCTb OT pa3IM4YHbIX (DAKTOPOB.
Kartanu3 u karanuzatopsl

25

T'omoreHnnsie u FETCPOrcHHLIC pCAKIIUU

26

[TpakTrueckas padora Ne 1 mo Teme
"Briustaue pa3nudHbIX GakTOpoB HA
CKOpPOCTbh XUMUYECKOU peakun"

27

OO6parumbie 1 HEOOpATUMBIE PEAKIIUH.
XUMHUYECKOE pAaBHOBECHE

28

[IpakTuueckas padora Ne 2 o reme
"BausiHMe pa3NTUYHbIX (GaKTOPOB Ha
MIOJIOKEHUE XUMUYECKOTO paBHOBECHUS "




3H€KTpOHI/ITI/I‘-I€CKa$I Jucconuanms.

29 CwiibHBIC U ci1a0Oble 2JIeKTPOIUThL. CTeTeHb
JUCCOLIMAIIUU
Honnoe npousseaenue Boasl. Cpena

30 BOJIHBIX pacTBOpOB. BogopoaHbIii
noka3zarensb (pH) pactBopa

31 I'maponus coneil. Peakuuu, npoTekaromue
B PacTBOPAX AJIEKTPOIUTOB
[Ipaktrueckas padota Ne 3 mo Teme

32 "XUMHUYECKUE PEaKIMU B pacTBOpaxX
3IIEKTPOJIUTOB"
OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC

33 peakuuu. BaxkHeimme oKucauTenu u
BOCCTaHOBUTEIH

34 MeTto/1 3IeKTPOHHOTO (3JIEKTOHHO-
MOHHOT0) OanaHca

15 DNEKTPOIN3 PACTBOPOB U PACIIIIABOB
BEIIIECTB

36 Pemenue 3anau pa3nuyHbIX TUIIOB

37 Pewrenue 3ana4 pa3au4HbIX TUIIOB

13 Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
teme "XuMuuecKkue peakiun"

39 KonTtponbHas pabora no Teme
"Xumuueckue peakuuu"
[TonoxxeHne HEMETAIIIOB B

40 [Tepronnueckoit cucreMe XMMUYECKUX

anemeHToB 1. . MeneneeBa u




OCOOCHHOCTH CTPOCHHUS UX aTOMOB.
dusnyeckue cBOUCTBA HEMETAILIIOB

41

Annotponusi HEMETaIoB (Ha IpUMeEpe
KHCTIOpoJ1a, cephl, hocdopa u yriaeposaa)

42

Bomopon: nonydenue, puzndeckue u
XUMHYECKHE CBOMCTBA. [ Mapu bl

43

lamorensl: HAXOXEHUE B IPUPOJIE,
CIoCcOoObI TOJTy4eHHs, PU3HMIECKUE U
XUMHYECKHUE CBOMCTBA

44

l'anorenoBonopoasl. Baxuerimue
KHCJIOPOJICOIEPIKALIUE COEANHEHMUS
raJIore€HOB

45

JlaGopaTopHbIe U TPOMBITIUICHHBIC
CIIOCOOBI TOTyYEHUS TaJIOTEHOB.
[IpumeHeHne rajioreHoB U UX COEAUHEHHI

46

[Ipaktrueckas padota Ne 4. Permenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"T"astorens”

47

Kucnopon: naboparopusie u
MPOMBIIIJIEHHBIE CIIOCOOBI MOTYYEeHHUS,
duznyeckue 1 XuMHUYeCKHe CBONCTBA.
O30H. [IpuMeHneHue Kuciaopoaa u 030Ha

48

OKcubl ¥ NEPOKCUABI

49

Pemenne 3a1a4 pas3sIMYHbIX THUIIOB

50

Cepa: HaXOXKIEHUE B PUPOJIE, CITOCOOBI
MoTydeHus1, GU3NIECKHE U XUMHUICCKHE
CBOMCTBA

51

CepoBonopoi, cynbhuabt




52

Kucnopoacoaepxaiiue COeJUHEHUS CEPBI.
Oco0EeHHOCTH CBOMCTB CEPHOM KHCIIOTHI

53

[IpakTuueckas padora Ne 5. Permenue
9KCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe "Cepa
U €€ coequHeHnua"

54

A30T: HaXO0XKJICHHUE B TIPUPOJIE, CITOCOOBI
noTy4eHus1, GU3NIECKHUE U XUMHUICCKHE
CBOMCTBAa. AMMHAK, HUTPHUIbI

55

Kucnopoaconeprxarniie COeTMHEHHS a30Ta.
Oco0EHHOCTH CBOUCTB a30THOM KUCJIOTHI

56

[IpumeHeHne a30Ta U €ro COSMHEHUH.
A3oTHBIE y1OOpeHUS

57

®docdop: HaxXOXKICHHUE B IPUPOJIE,
CHOCOOBI NOTYYEHUs, PU3NIECKUE U
XUMHU4YecKue cBoiicTBa. Dochuapl u

dochun

58

Oxkcuasl hochopa, pochopcoaepxarniue
KkucIoThl. Conu ochOpHON KUCIIOTHI

59

[Tpumenenue ¢pocdopa u ero coeMHEHUH.
®dochopHbie y1oOpeHust

60

[IpakTuueckas padora Ne 6. Perenue
SKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T
u Gocdop u ux coenuHeHus"

61

VYraepoa: HaxoX/I€HUE B IPUPOJIE,
AIOTPONHBIE MOAU(DUKALNY; PU3UIECKUE
¥ XUMHYECKUE CBOMCTBA, IPUMEHEHHE

62

Oxkcua yrinepona(Il), okeun yrinepomga(IV),
YTOJIbHAS] KUCTIOTA U €€ COMU




63

Pemienne 3ala4 Pa3JINYHbIX THUIIOB

Kpemunii: HaxoxaeHue B pUpoeE,

64 CHOCOOBI NOJTYYeHHUs, PU3NIECKUE U
XAMHYECKHUE CBOMCTBA

65 Oxkcua kpemausi(IV), kpemMHHEBasK KHCIIOTA,
CUJIMKATBI

66 [IpuMeHeHre KpEMHUS U €r0 COCIUHEHUM.
Crekiio, ero noyiyueHue, BUbI CTEKIIa

67 Pewrenue 3ana4 pa3an4HbIX TUIIOB

68 Cucremaruszanusa 1 0000IeHNE 3HAHUHN 110
teme "Hemeramisr"

60 KonTtponbHas pabora o Teme
"Hemeranmsr"

70 AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThI, KOPPEKIIHSI OIIIMOOK
ITonoxenue metamios B [leproanyueckoit

71 CUCTEME XUMHUYECKHX JIEMEHTOB.
Oco0eHHOCTH CTPOEHUS SJIEKTPOHHBIX
000JI04€K aTOMOB METaJJIOB

7 OO6mue ¢puznyecKkre CBOMCTBA METAIIOB.
[IpumeHeHne MeTaIoB B ObITY 1 TEXHUKE

73 Cnnasel MetaioB. Kopposust meranios

74 Pemenue 3aga4 pa3amyHbIX TUIIOB
DNEKTPOXUMHUYECKHUM psi HANIpsKEHUN

75 MeTauioB. O0IIue CriocoOb! MOTy4YeHUsS
METaJIOB

76 OO6mias xapakTepucTuka MmeTayuioB [A-

rpymms! llepuoanyeckoin cucrteMsl




XAMHUYECKHX 3JIEMEHTOB. HaTpuii u kanuii:
noJjiyueHue, GU3ndeckue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHHE MTPOCTHIX BELIECTB
U UX COCTUHEHUN

77

OO61mmas xapakTepucTrka MetamuioB [1A-
rpymmsl llepuoanyeckoi cucrteMsl
XUMUYECKHX AJIEMEHTOB. Maruuii u
KaJbIUil: MoJdy4YeHue, Gu3ndeckue u
XUMUYECKHUE CBOWMCTBA, IPUMEHEHHE
MIPOCTHIX BEIIECTB U UX COCAMHEHUHN

78

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

ANIOMMHUH: TIOTydeHue, pusnyeckue u
XUMUYECKHE CBOWCTBA, IPUMEHECHHE

80

AmMdoTepHbIe CBOMCTBA OKCHU/IA U
THJIPOKCHIA ATFOMUHUS,
THJIPOKCOKOMITJICKCHI AITFOMUHHUS, UX
[IPUMEHEHUE

81

Pemenne 3a1a4 pas3sInYHbIX THUIIOB

82

[IpakTuueckas padora Ne 7. Perenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTasuisl TIIaBHBIX OArpymnmn”

&3

OOmas xapakTepuCTHKA METaJUIOB
no6ouHbIX noarpymi (b-rpymm)
[epronnyeckoil cucTeMbl XUMHUYECKUX
JJIEMEHTOB

84

dusnyeckue U XUMUYECKUE CBOMCTBA
XpOMa U €ro COeAMHEHUH, UX TPUMECHECHHE




85

Baxwuelimme coelMHEHNS] MapTraHla.
[lepmaHranat Kanaus, €ro OKACIUTEIbHBIE
CBOMCTBa

86

dusnyeckue 1 XUMUYECKHUE CBOMCTBA
JKenesa u ero coenuHeHun. llomydenue u
IIPUMEHEHHUE CILIABOB XKEJE3a

87

dusnyeckue 1 XUMUYECKHUE CBOMCTBA MEIU
U €€ COCIMHEHUM, UX IPUMEHEHUE

88

dusnyeckue U XUMUYECKHAE CBOMCTBA
IIMHKA M €T0 COCTUHEHUN, UX TIPUMCHECHHE.
[ ApOKCOKOMITIEKCHI ITMHKA

89

[IpakTuueckas padora Ne 8. Permenue
9KCIIEPUMEHTAJIBHBIX 3a7a4 110 TeMe
"Mertamibl TOOOYHBIX TTOATPyIT"

90

Pemenne 3ala4 Pa3JIMYHbIX THUIIOB

91

O00011eHNE U CUCTEMATU3ALMS
M3YYEHHOTO MaTepHalia 1o TemMe
"MeTamsr"

92

KonTponpHas padora o teme "Metamib"

93

AHayu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITMOOK

94

Ponps xumuu B 0o6ecrieueHnn yCTOMYHNBOTO
pasButus yenoBedecTna. [lonsrue o
HAyYHBIX METOJ[aX UCCIIEIOBaHMS BEILIECTB

95

Hay4nble puHLUIIBI OpraHU3alnuy
XUMHYECKOTO MTPOU3BOICTRA.
[TpombIIIEHHBIEC CITOCOOBI TTOJTYYCHHS
Ba)KHEUIIINX BEIIECTB




XUMHYECKOE 3arps3HEHUE OKPY>KaIOIIEH

o6 Cpenbl ¥ €T0 TOCIICICTBUS !

97 XHMHUA U 310POBbE YEIOBEKA. 1
JlexapcTBeHHBIE CpENCTBA

08 Xumug muimy. Posias xumuu B o0ecrieueHnn 1
[TUIIEBON OE30IIaCHOCTH

99 KocMmernueckne u napdromepHbie 1
cpenctBa. beitoBast xummst
XuMHs B CTPOUTENLCTBE. BakHelne

100 CTPOUTEINIbHBIE U KOHCTPYKLIMOHHbIE 1
MaTepHuabl

101 XuMHUS B CEITBCKOM XO3SICTBE. 1
Opranndeckue 1 MUHEpAIbHBIC YIO0OPECHHS

102 CucreMaru3aius 1 0000IIeHNe 3HAHUI 110 |
TeME

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 knace/ Ily3akos C.A., Mamuauna H.B., [TonikoB B.A.,

AxknnonepHoe obmiectBo «M3aaTensctBo «IIpocBeiienne»



