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MNOSACHUTEJIBHASA 3AIINCKA

Pabouas mnporpamMmmMa 1O XHMMHHM Ha YPOBHE CpEIHEro oOIIero
oOpasoBanus pazpaborana Ha ocHoBe demepanpHOrO 3aKkoHa ot 29.12.2012
Ne 273-®3 «O06 obOpa3oBanuu B Poccuiickoii @enepaunn», TpeOOBaHUN K
pesyibrataM OCBOCHMs  (enepanbHON  00pa3oBaTeIbHOW  MPOTPAMMBI
cpennero  obmero  oopazoBaHusA(P@OIl  COQO), mnpencraBiIeHHBIX B
@denepanbHOM TOCYAapCTBEHHOM oOpa3oBarenbHoM cranpapre COO, c¢
yuérom KoHuenmum mpemnoaaBaHus Yy4eOHOTO ImpenMera «XuMHUs» B
oOpa3oBaTenbHbIX Opranusanusax Poccuiickoin @enepanuu, peanu3yromux
OCHOBHbIE 00pa30BaTe/IbHbIE MPOrpaMMbl, M OCHOBHBIX IOJOXEHUI
«Ctpareruu pa3zsutus BocnuTanus B Poccuiickoit @eaepannn Ha nepuos 10
2025 roga» (Pacnopsoxenue IlpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XHUMHS Ha YPOBHE yIIIYOJEHHOIO M3YUYEHUS 3aHUMAET Ba)KHOE MECTO B
CHUCTEME E€CTECTBEHHO-HAy4YHOro oOpaszoBaHusi ywaniuxcs 10—11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B YCIOBUAX AudPepeHIIupOoBaHHOTO,
MpoQUIBHOIO 00y4YeHHs, TPU3BAaHO O0ECHEUUTh O0IIE00pPa30BaTEIbHYI0 U
OOILIEKYJIBTYPHYIO TOATOTOBKY BBITYCKHHKOB IIKOJbI, HEOOXOAUMYIO ISt
ajantalyy MX K OBICTPO MEHSIOMIMMCS YCIOBHUSIM KU3HH B COLIMYME, a
TaKXKe JUIsl MPOJOJLKEHUs OOy4YeHMs] B OpraHU3aluax Npo(hecCHOHAIBHOIO
oOpa3oBaHus, B KOTOPBIX XUMHS SBISETCA OJHOM U3 MPUOPUTETHBIX
JTUCIUIUIMH.

B nporpamme mo XMMHHM HazHa4eHHE NpeaMeTa «XHUMHs» MOITy4daeT
MOJIPOOHYI0 HMHTEPHPETALHMI0 B COOTBETCTBUM C OCHOBOIIOJIArarolUMU
nosnoxeHusaMu GI'OC COO o B3auMo0OyCIOBICHHOCTH LIENIEH, COACpKAHUS,
pe3yabTaToB 00yUYeHUs1 U TPEOOBAHUI K YPOBHIO MOJATOTOBKH BBIITY CKHUKOB.
CBUAETENBCTBOM TOMY SIBJISIFOTCSI CIEAYIOIINE BBINOJIHSAEMbIE MPOTPAMMOM
110 XUMHUHU (PYHKIIMH:

e HMH(QOPMALMOHHO-METOINYECKAs, peanu3anus KOTOPOM
o0OecrneynBaeT MOJYyYEHHE MPEACTABICHUS O LENSIX, COIEpKaHHH,
oOmieit  crpareruu  OOy4yeHHUs, BOCIHUTAaHUA W  Pa3BUTUSI
oOy4arolmxcsi CpeIcTBaMU IMpeAMeTa, H3Yy4YaeMOoro B paMKax
KOHKPETHOTO MPpOQus;

e OpraHU3alMOHHO-IUIAHUPYIOLIAs, KOTOpast npeycMaTpuBaeT
OIIpeNieICHHE: MPUHIUIIOB CTPYKTypHUpPOBaHUS U
MOCJIEIOBATENBHOCTH U3y4EHUs y4eOHOro Mmarepuaia,

KOJINYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPUCTHUK; MOAXOIAOB K
(OpPMHUPOBAHUIO CONEPKATEIILHOM OCHOBBI KOHTPOJII U OUEHKH
00pa3oBaTeNbHBIX TOCTUKEHUH, O0YUaIOIIMXCSl B paMKaxX UTOTOBOM
arrecrauud B (OpME€ €QUHOTO TOCYJapCTBEHHOIO 3K3aMEHa II0
XUMUHU.

[Iporpamma aJig yrinyOa€HHOTO U3yUYEHUS XUMUU:

e YCTAaHABIMBAET  MHBAPUAHTHOE  NPEAMETHOE  COJAEpIKAHMUE,
oOsi3aTenbHOE I M3Y4YeHUs B paMKax OTAENbHbIX Mpoduiei,
IPEyCMaTPUBACT PACHPENEICHUE U CTPYKTYPUPOBAHHME €r0 II0
KJlaccaM, OCHOBHBIM COJIEpKaTeJIbHBIM JIMHUAM/pa3ienam Kypca;

e JHa€T  INPUMEPHOE  paclpeleleHHe  yd4eOHOro BPEMEHH,
PEKOMEHYEMOTO JJIsSI U3yUYEHUS OTJIEIbHBIX TEM;

e IIpeiaraeT NPUMEPHYIO MOCIEN0BATENbHOCTh U3YYEHHs y4eOHOTO
Marepuaia C y4ETOM JIOTUKHU MTOCTPOEHHUS Kypca,



BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 HWHTEPIPETALUIO LEIEH W 3a0a4 W3YYCHUS
npenMera Ha YNDIyOJIEHHOM YpOBHE € YYETOM COBPEMEHHBIX
NPUOPUTETOB B CHCTEME CpenHero oOmiero oOpa3oBaHus,
COJEP)KATEIbHON  XapaKTEPUCTUKUA IUIAHUPYEMBIX PpPE3YyJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTelbHOM MPOrPAMMBI  CPEIHETO
oO1ero o0pa3oBaHUs (JINYHOCTHBIX, MeTaInpeIMETHBIX,
NpEeIMETHBIX), a Takke C YYE€TOM OCHOBHBIX BHJOB Yy4eOHO-
MMO3HABATEIBHBIX  JIEHCTBHIA  OOy4aromerocs IO  OCBOCHHIO
COJEpKAHMS IPEAMETA.

[lo BceM Ha3BaHHBIM NO3UMLMSAM B IporpaMmMe MO XUMHUHU
peIyCMOTPEHa MPEEeMCTBEHHOCTh C OOyYeHHEM XHUMHH Ha YpOBHE
OCHOBHOTO _ o0miero 00pasoBaHus. 3a MpefelaMH  YCTaHOBICHHOM
NPOrpaMMOii 10 XUMHHM 00sI3aTeNbHON (MHBAPUAHTHOW) COCTABILSIOLICH
cofeprKaHus y4eOHOTO mpeaMeTa « XUMHUs» 0CTAaETCsl BOSMOXKHOCTE BbIOOpa
€ro BapHUATMBHOM COCTABISIIOLIEH, KOTOpas JOJDKHA ONpPENeisaThCs B
COOTBETCTBHUHU C HANPABICHUEM KOHKPETHOTO MPO(PHIIS 00yUEeHHUS.

B coorBercTtBHM ¢ koHuenTyanbHbIMU TonoxkeHusMu PI'OC COO o
Ha3HAYEHUU NPEIMETOB 0a30BOr0 M yNIyOJEHHOTO YPOBHEH B CHUCTEME
muddepeHuupoBaHHOTO  OOy4YeHUsT Ha  YpPOBHE  CpEeIHEero  oOIero
oOpa3oBaHus XMMHS Ha YpPOBHE YIIyOIEHHOIO M3yYEHHsI HANpaBlICH Ha
peanu3alni0 MPEEeMCTBEHHOCTH C MOCIEAYIOMIMM 3TalloM IOJyYeHHUS
XUMHUYECKOT0 00pa30oBaHus B paMKaxX U3yYEHHUs CHEIUAIbHbIX €CTECTBEHHO-
HAayYHBIX M XMMHYECKUX JUCUUIUIMH B By3aX M OpPraHU3alUAX CPEIHEro
npodecCHOHAIBLHOTO 00pa3oBaHus. B 3Toil CBA3M H3yueHHE NIpeaMeTa
«XUMUS»  OPUEHTUPOBAHO TNPEHMYIIECTBEHHO Ha  paclIMpEHHUEe U
yryOJeHue TEOPETUYECKOM U TMPAKTUYECKON MOATOTOBKU OOYyYarOIIMXCS,
BBIOpABIIMX ONpenenéHHbli mnpoduib oOyueHus, B TOM 4YHUCIE C
MEPCHEKTUBOM TOCIEAYIOUIEro MOJYyYEeHUsS XUMUYECKOT0 O0pa3oBaHUs B
opraHuzalusx npogeccuoHaibHoro oopasoBanusi. Hapsay c atum, B cBere
tpeboBanuiit PI'OC COO K MmIaHUpPYEeMbIM pe3yjibTaTaM OCBOEHUS
dbenepanbHOIt 00pa3oBaTEIbHON MPOrPaMMBbI CPETHETO OOIIEr0 00pa30BaHUS
U3y4YeHHE MpenMera «XUMHUsS» OPUEHTHUPOBAHO TAKK€ HA pEILICHUE 3a7ady
BOCIIMUTAHUS M COLMAIBLHOTO PAa3BUTHA OOydaroumxcs, Ha (popMUpOBaHUE Y
HUX OOUIEMHTEIUIEKTyIbHBIX YMEHUW, YMEHUHN pallMOHaIU3alud y4eOHOro
Tpyaa 51 0000MIEHHBIX crnoco0oB JIeSITEIbHOCTH, UMEOIINX
MEXAUCHUIUIMHAPHBINA, HAANPEAMETHBIA XapaKTep.

CocraBngiomuMi  TpeaMera «XHUMHs» Ha YPOBHE YIIyOJIEHHOTO
M3Y4YeHUs SIBISAIOTCS YIIyOn€HHble Kypchl — «OpraHuueckas XUMHs» H
«O01as 1 Heoprauuueckas xumus». [Ipu onpenenennu Noaxoa0B K 0T00py
U CTPYKTYPHOW OpraHu3allid COAEPM aHUS 3TUX KYypCOB B Iporpamme Io
XUMUU 32 0CHOBY NpuHATHI nosioxkeHus ®I'OC COO o pazanuusix 0a30BOro
U yniTyOln€HHOTO YpOBHEH U3yUYEHUS IPEIMETA.

OcHoBy coaepxkaHus KypcoB «Opranuyeckass xumus» u «OOmas u
HCOPTaHMYCCKast XMMHSD) COCTABISCT COBOKYITHOCTD MPECAMCTHBIX 3HAHHIL U
YMCHHI{, OTHOCSMIMXCS K 0a30BOMy ypOBHIO M3y4eHHs Mpeamera. JTa
CUCTEMa 3HAHUW TOMy4YaeT OMNPENCTIEHHOE TEOPETUYECKOE JIOMOJIHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOWTH CYILIECTBEHHO OONBIINN  00BbEM
(dakronornueckoro marepuana. Tak, Ha yDTyOJEHHOM YpOBHE HW3Yy4YEHHS



npeaMera oOecredeHa BO3MOXKHOCTh 3HAYUTENBHOTO YBEIMYEHHSI OO0BEMa
3HAHUU O XMMHYECKUX JIEMEHTAaX M CBOWCTBAX MX COCIMHEHUM HAa OCHOBE
pacmiMpeHuss W yoIyOJdeHUs MpPENCTABICHWA O CTPOCHUM BEILIECTBA,
XUMUYECKOM  CBSI3M W 3aKOHOMEPHOCTSX  MPOTEKaHUS  PEeakLuid,
paccMaTpUBaeMbIX C TOYKH 3PEHHS XMMHUYECKOW KUHETUKH H
TepMoavHaMuKu. M3ydeHue mnepuonndeckoro 3akoHa u llepuogmyeckon
CUCTEMBbl ~ XMMHUYECKHX D3JEMEHTOB Oa3upyeTcsi Ha COBPEMEHHBIX
KBAaHTOBOMEXAHMUYECKUX IMPEACTABICHUSIX O CTPOCHHH aToMa. XHMHYECKas
CBSI3b OOBSICHSETCS C TOYKH 3PEHHUSI SHEPreTHUYECKUX HM3MEHEHUH Npu €€
o0pa3oBaHWM M Pa3pyLIEHUH, a TAKXKE C TOYKU 3PEHHUS] MEXaHHU3MOB €€
oOpa3oBaHusa. M3yueHue TUIIOB peakuuid TONOJHAETCS (HOPMHPOBAHUEM
NPEICTaBICHUA 00 JIEeKTPOXUMHUYECKHX TMpoIleccax U dBJICKTPOJIH3E
pacIuIaBOB M pPAaCTBOPOB BEUIECTB. B Kypce OpPraHMYEeCcKOM XWMHUU IIPU
PACCMOTPEHHUH PEAKIIMOHHOW CIIOCOOHOCTH COEIUHEHUMN yaensieTcsi 0codoe
BHHMaHHE BOMpPOCaM 00 3JIEKTPOHHBIX 3PQPEKTax, 0 B3aUMHOM BIIUSIHHUH
aTOMOB B MOJIEKYJIAX U MEXaHU3MaX PEaKIIUii.

Oco0oe 3HaueHWe HMMEET TO, YTO Ha COAEPNKAHUE KypCOB XHMHHU
YIIyOJIEHHOTO YPOBHSI M3y4Y€HHs JUIsl KJIACCOB OMNPENEIEHHOTO MPOQUIIL
(1aBHBIM 00pa3oM Ha HMX CTPYKTYpYy M XapakTep JOMOJHEHUH K oOuiei
CUCTEME MPEIMETHBIX 3HAHWUW) OKAa3bIBAIOT BIIMSAHHE CMEXHBIEC MPEAMETHI.
Tak, Hampumep, B COIEpXaHUM TpeaAMeTa JJId KJIacCOB XHMHKO-
duszuyeckoro mnpodusis OoblIoe 3HAYUCHUE OyAyT HUMETh DJIEMEHTHI
y4eOHOro Marepuana no oomei xumuu. [lpu n3ydennu npeaMera B JaHHOM
Cllyyae akKIeHT OyleT cAelaH Ha OOLUIHOCTh METO/IOB MO3HAHMS, OOIIHOCTh
3aKOHOB M TE€OPU B XUMUU M B (PU3MKE: aTOMHO-MOJIEKYJISIPHASI TEOPHSI
(MonekyinsipHasi Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUSI MAcChl U SHEPTUH,
3aKOHBl TEPMOJWHAMHKH, DJIEKTPOJIM3a, TMPEACTABICHUS O CTPOEHUU
BELIECTB U JIPYroe.

B TO Xe BpeMs B cOAEpXKaHUU IMpEeAMeTa JJIsi KJIaCCOB XHMHKO-
Oouonormyeckoro mnpoduas OONbIIMN  yAENbHBIA BeCc OydeT HUMETh
opraHuveckas Xumus. B 3Tom ciydae npegocTaBisieTcsi BO3SMOXHOCTh ISt
0oJiee OOCTOSITEILHOTO PACCMOTPEHHUST XUMHYECKOM OpraHu3allud KIETKU
KaK OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOH BXOIAT, K MPUMEPY, TaKHUE
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JIMIIH]IbI, OCJIKH, YIJIEBOMbI, HYKIEUHOBbBIE
KUCIOTBI W apyrue. Ilpum »>TOM 3HaHMS O coOCTaBeé M CBOWCTBAX
MPEICTABUTENECH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILECTB CIIy)Kar
OCHOBOM JJI1 M3YyYEHHs] CYIIHOCTH MPOLEcCOB (OTOCHHTE3a, JIbIXaHUS,
MULIEBAPEHUSI.

B nnane gopMupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHUS
oOlleHayYHbIX METOJOB TMO3HAHUS M ONbITA MPAKTHUYECKOTO MPUMEHEHUS
Hay4YHBIX 3HAHWM M3ydeHHe npeameTa «XUMUs» Ha yIIyOJEHHOM YpPOBHE
OCHOBaHO Ha MEXIPEAMETHBIX CBiI3IX C Y4YEOHBIMH MpPEIMETaMU,
BXO/SIIMMH B COCTaB MPEAMETHBIX obnactell «EcTecTBeHHO-HAy4YHbIE
npenMeTe», «Marematuka W uHpopMaTuka» U «Pycckud S3bIK U
JUTEPATYPAy.

[Ipu uzydyenun yueOHOro npeameTa « XuMus» Ha yrIyOJIEHHOM YPOBHE
TaKke, Kak Ha YpPOBHE OCHOBHOTO W CpeIHero oOmiero obpazoBaHus (Ha
0a30BOM ypOBHE), 3aJaueil MEePBOCTENEHHONW 3HAYUMOCTH SIBJISETCS
dbopMupoBaHUE OCHOB HayKM XHMHUH Kak oOO0JacCTM COBPEMEHHOTO



€CTECTBO3HAHUSA, IPAKTUYECKOM IEATEIBHOCTH 4YEJIOBEKA W OAHOIO W3
KOMIIOHEHTOB MHMPOBOH KyJIbTYphl. Pelienne 3Toi 3agaun Ha ynyOJIEHHOM
YPOBHE U3y4YECHUS IIPEAMETA NIPEANOIAracT peaan3alnio TAKUX LEJIeH, KaK:

dbopMupoBaHUE MPEIACTABICHUI: O MaTepUATLHOM €IWHCTBE MUpa,
3aKOHOMEPHOCTSIX W TO3HABAEMOCTH SIBJICHUU MPUPOJIBI, O MECTE
XUMUHU B CHCTEME €CTECTBEHHBIX HAayK M €€ Beaylled poiid B
00ecreueHur YCTOWYMBOTO PA3BUTHUSI YEJIOBEUYECTBA: B PEIICHUU
mpoOeM  DKOJIOTMYECKOH,  DJHEPreTHYEeCKOW W THIIEBOMN
0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBI, CO3JMAaHWM  HOBBIX
MarepuangoB, HOBBIX HCTOYHUKOB SHEPruU, B 00ECIECUCHUU
palMOHAIBHOTO MPUPOJOTOIL30BaAHUS, B dbopMupoBaHUU
MHUPOBO33pEHUSI U OOmIell KyJlbTypbl 4EJOBEKa, a TaKkKe
AKOJIOTMYECKM 00OOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpeAE;

OCBOECHUE CHCTEMBl 3HAHUW, JIEKAIIMX B OCHOBE XWUMHYECKOU
COCTAaBJISIOLIECH €CTECTBEHHO-HAay4YHOU KapTHUHBI Mupa:
dyHIaMEHTAbHBIX  TOHATHI, 3aKOHOB UM TEOPUH  XUMUH,
COBPEMEHHBIX MPEACTaBICHUM O CTPOECHUM BEIIECTBA HAa Pa3HbBIX
YPOBHSIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HaJIMOJICKYJISIPHOM, O
TEPMOJAMHAMUYECKUX W KHHETUYECKUX  3aKOHOMEPHOCTSX
MPOTEKAHUSI XUMHUYECKUX PEaAKIUA, O XUMHUYECKOM pPaBHOBECHH,
pacTBopax M JHUCIEPCHBIX CHUCTEMaX, 00 OOImMUX HayYHBIX
MPUHIHUIAX XUMUYECKOTO MPOU3BOJICTRA;

dbopmupoBaHue |y OOy4aromMXCSd OCO3HAHHOTO MOHUMAaHUSA
BOCTPEOOBAHHOCTH  CHUCTEMHBIX  XUMHUYECKHUX  3HAHUU IS
O0OBACHEHUS KIIIOUEBBIX MJIEH U POOIEM COBPEMEHHOU XUMUU, IJIS
00BACHEHUSI U MPOTHO3UPOBAHMUS SIBICHUM, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO TPUPOJY; TPAMOTHOTO PEIICHUS] MPOOJieM, CBA3aHHBIX C
XMMHUEN, TPOTHO3UPOBAHUWS, AaHalW3a W OLECHKU C TO3UIUU
AKOJIOTMYECKON  0€30MacHOCTH  TMOCHEACTBUM  OBITOBOM U
MPOU3BOJCTBEHHON  JEATEILHOCTU  YEJIOBEKa, CBS3aHHOW C
XUMUYECKUM TMPOU3BOJICTBOM, MCIOJIb30BAHUEM U TepepaboTKon
BEILIECTB;

yryOjeHrue TpeACTaBICHUM O HayYHbIX METOoAaxX I[O3HAHUS,
HEOOXOJUMBIX JIJII MPUOOPETEHUS YMEHUM OPUEHTUPOBATLCS B MUPE
BEILIECTB U OOBSICHEHUS XMUMHUYECKUX SIBJICHUM, UMEIOIIUX MECTO B
MPUPO/JIC, B MPAKTUUECKOUN JCSITEILHOCTH U MOBCETHEBHOMN KU3HMU.

B mnane peanuzanuu mepBOOYEPETHBIX BOCIUTATEIBHBIX U PA3BHBAIOIITNX
GyHKIMM 1IeTOCTHOM CHCTEMBI CpeHero oOmiero oOpa3oBaHUsl MOpU
M3YyYEeHUH TIpeaMeTa «XuMHs) Ha YDIyOJIEHHOM ypOBHE OCOOYIO
aKTyaJbHOCTh MPUOOPETAIOT TaKKE TSN U 3a7a4H, KaK:

BOCIIUTaHUE YOEXIEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPHUPOJIBI,
YBOXEHHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX U
OPUKJIAJAHBIX ~ HUCCIENOBAaHUM B XUMHH,  (POPMHUPOBAHUE
MUPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAyKU;

pa3BUTHE MOTHUBALMK K OOYYEHHMIO M TO3HAHUIO, CIIOCOOHOCTEHN K
CAMOKOHTPOJIKO M CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS
00111e4eNI0OBEYeCKUX [IEHHOCTEM;



e pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, HWHTCIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOywaronmxcs, (GpopMupoBaHue y HHUX
CO3HATEJIPHOTO OTHOIICHHSI K CaMOOOPa30BaHUIO M HEMPEPHIBHOMY
00pa30BaHMI0 KaK YCJIOBHIO YCHEIIHOW MPOQPECCHOHATBHOU W
OOIIECTBEHHON JESITEIbHOCTA, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U TOTPEOHOCTH B 37J0POBOM 00pa3e *KU3HHU;

e (opmupoBanue yMEHUH u HAaBBIKOB pa3yMHOTO
MPUPOOIIOIB30BAHMS,  PA3BUTHE  DKOJIOTHYECKOM  KYJIBTYPBHI,
MpUOOpPETEHUE OMBITa OOIIECTBEHHO-TIONE3HOW  JKOJIOTHYECKON
NESTETLHOCTH.

OOmiee yucIO 4YacoB, MNPETYCMOTPEHHBIX IS U3YYEHUS XHMHUU Ha

yIIyOJIGHHOM YPOBHE CpeaHEro oOmiero ooOpas3oBanwmsi, cocrapiser 204

yacoB: B 10 knacce — 102 gaca (3 gaca B Hegenro), B 11 kmacce — 102 gaca

(3 gaca B HeEMIO).

COAJEPXAHUE OBYYEHUASA
10 KUIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI OPraHMYeCKONM XUMMH.

IIpenMer © 3HaueHHWE OPraHUYECKOM XUMHH, IMPEIACTABICHHE O
MHOT000pa3uy OPraHuyeCKUX COEAMHEHUM.

DNEKTPOHHOE CTPOEHHUE aToMa yIIepoa: OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSA. BaneHTHbIE BO3MOKHOCTH aTOMa yniepoaa. XuMHAYECKasl CBA3b
B OPraHUYECKUX COCOUHEHUSX. THUIbl TMOpUIM3AMM aTOMHBIX OpOuTanen
yraepoga. MexaHu3Mmbl 0Opa3oBaHUs KOBAaJIGHTHOM CBs3M (OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN). TUIBI IepeKpbIBAHUS aTOMHBIX OpOUTael, G- U T-
cBs3u. OnMHapHasi, ABOWHAs U TpoiHas cBsi3b. CoCOOBI pa3pbiBa CBS3EH B
MOJIEKYJIaX OpraHudeckux BemiecTB. [loHATHE O CBOOOAHOM paauKaie,
HyKJIeopuie u AeKTpoduie.

Teopuss crpoeHus opraHudeckux coeauHeHnii A.M. bymiepoBa u
COBPEMEHHBIE MPEICTABICHUS O CTPYKTYpE MOJEKYJI. 3HAYEHUE TEOPUHU
CTPOEHUSI OPraHWYECKUX COEAUHEHUN. MONEKYJIsApHbIE U CTPYKTYPHBIE
dopmyinibl.  CTpykTypHble (OpMYNBI pa3aU4HBIX BUIOB: pa3BEpHYTas,
COKpali€HHas, ckenerHas. M3omepusa. Buael usomepuu: CTpyKTypHasd,
IPOCTPAHCTBEHHAS. NEKTPOHHBIE A(P(EKThl B MOJEKYJIaX OpraHu4eCKUx
COEIMHEHUI (MHIYKTUBHBIN 1 ME30MEPHBIN AP (DHEKTHI).

[Ipencrasnenue o kiaccuukanum oprannueckux BeiecTB. [loHsTue
0 (QyukmuonanpHoM rpynme. lomosorusi. [omosorudeckue  psibl.
Cucremarnyeckass HoMeHkiarypa opranmdyeckux coeauHenuit (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEIIBHBIX MIPEACTABUTEIICH.

OcobenHocth W Kjaccu(UKaIMsl ~ OPraHUYECKUX  peakiui.



OKHCIIUTENPHO-BOCCTAHOBUTENBHBIE PEAKLIUH B OPraHUYECKON XUMHH.

DKCHEepUMEHTAIbHBIE METObI U3YUYECHHS BEIIECTB U UX MPEBpALCHUI:
O3HaKOMJICHHE C 00pasllaMyi OPraHMYECKHUX BEIIECTB W MaTepHalaMy Ha UX
OCHOBE, OMBITHI 10 MPEBPALIEHUIO OPIraHUYECKUX BEILIECTB MIPU HArPEBAaHUU
(nnaBieHue, 0OyIIMBaHUE W TOPEHHUE), KOHCTPYUPOBAHUE MOJIETCH MOJIEKYI
OpraHUYeCKHUX BEUIECTB.

YriieBoaopoasl.

Ankanbl.  [omomormueckuid  psx  ankaHoB, oOmas  dopmyina,
HOMEHKJIATYpa W H30MEpHS. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJI aJKaHOB, SP -FI/I6pI/I)j[I/IBaI_II/I$I aTOMHBIX OpOuTaneil yriepona, G-
CBs13b. DHU3MUECKIE CBOHCTBA ATKAHOB.

XHUMHUYECKHE CBOKMCTBA AJIKAHOB: PEAKLIUH 3aMELIEHUs, N30MEPU3ALINH,
NETHJIPUPOBAHUS,  UUKIW3AlMM,  NUPOJU3a,  KPEKHUHra,  TOpPEHUS.
[IpencraBnenune 0 MexaHU3ME PEAKIHUN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npuposie. CnocoObl MONyYeHUsI 1 TPUMEHEHUE aTKAHOB.

[uxnoankanel. OOmas ¢opmyna, HOMEHKIaTypa U HU30MEpHA.
OcoOEHHOCTH CTPOEHUS M XMMHUYECKUX CBOMCTB MasblX (LUKIOMNPOIAH,
IUKI00yTaH) W OOBIYHBIX (I[MKJIONEHTAH, IUKJIOTEKCAaH) IMKJIOAJIKAHOB.
Cnoco0OblI MoTy4eH!s] U MPUMEHEHHE LIMKJI0AJIKaHOB.

Ankenbl. [oMonornueckuid  psig ajdkeHOB, oOmas  ¢opmya,
HOMeHKJIaTyE)a DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI
AJIKEHOB, Sp“-THOpUAM3alds aTOMHBIX OpOMTaliel yriiepoja, G- U T-CBA3H.
CprKTypHaSI U reoMeTrpuyeckas (LUc-TpaHc-) uzoMepus. Duznueckue
CBOMCTBA aJKEHOB. XHMMHUYECKHE CBOWCTBA: PEAKIUU IPUCOCIUHEHUS,
3aMELICHNs] B (-TIOJIOKCHHWE TPHU JBOWHOW CBSI3HM, IOJIUMEPU3ALUU U
okucienus. [IpaBuno MapkoBHrKOBa. KauecTBEHHBIE pPEAaKIIMM HA JBOWHYIO
cBsi3b. CrIOCOOBI OYYEHHS U IPUMEHEHUE aJTKEHOB.

AnKagueHsl. Knaccuduxanus aJKaJ1eHOB (conpsikEHHBIE,
M30JIMPOBAHHBIE, KyMyauposanusie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS
Y XMMHUYECKHUX CBOMCTB COMPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoeauHenue.
[Tonumepusanust  conpsok€HHbIX — aMeHOB. (CnocoObl  MONMy4YyeHus U
MIPUMEHEHUE aJTKATUEHOB.

Ankunbel. ToMonormueckuid psjx  aJlKMHOB, oOm@as  ¢opmyna,
HOMEHKJIaTypa U MU30MEpHsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJ1 QJIKWUHOB, Sp-TUOpHAM3alUsi ATOMHBIX OpOWTallel yriepoaa.
®uU3MYECKUE CBOMCTBA QJIKMHOB. XHMHUYECKHE CBOMCTBA: pPEaKIUU
MPUCOEIMHEHHUS, TUMEPU3ALMN U TpUMepU3aluu, okuciaeHus. KucioTHbie
CBOMCTBA AJIKMHOB, MMEIOIINX KOHIIEBYI0 TPOWHYIO CBf3b. KauecTBEeHHbIE
peaku Ha TPOIHYIO CBA3b. CIIOCOOBI MOMYUYEHUS U IPUMEHEHUE aTKUHOB.

Apomarnyeckue yrieBoaopoabl (apeHsl). [ OMOIoruyeckuil psii apeHos,
obmast ¢Qopmyna, HOMEHKJIaTypa U  HU30MEpHUs. OJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH3oya. Pu3nyYecKue CBOMCTBa
apeHoB. XHWMHMYECKHE CBOMCTBAa O€H30Ja M €ro TOMOJIOTOB: PEAKIUU
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YIJIEBOJIOPOJAHOM paJMKalle, peaKuuu
NPUCOEANHEHHUS, OKHCJIEHHE ToMoJIoroB OeH3ona. IlpencraBienue 00
OpUEHTUPYIOIIEM JCHCTBUU 3aMecTuTenel B OEH30JbHOM KOJbIE Ha
OpUMepe aNKWIbHBIX PAUKaJIOB, KAPOOKCUIBLHOU, THAPOKCUILHOM, aMUHO-
U HUTPOTPYMIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHUYECKHX CBOMICTB
ctupoiia. [lomumepuzanust ctupona. CrnocoObl MONy4YEeHUS W TPUMEHEHHUE



apOMaTHUYECKUX YIIIEBOJIOPOIOB.

[lpuponueni ra3. IlomyrtHele HedTsHble ra3pl. Heptr u  eé
npoucxoxaeHne. KaMeHHbIH yroyib v MpOAYKTHI ero nepepadoTku. CriocoOsl
nepepaboTKu He(TU: IEPETOHKA, KPEKUHT (TePMHUUYECKUNA, KaTATUTUYECKUN),
pudopmunr, nuponus. [Ipogykrsr nepepaboTku HedTH, UX TPUMEHEHHUE B
MPOMBIIIIICHHOCTH U B OBITY.

I'eHeTnueckas CBA3b MEXAY Pa3IMYHBIMU KJIACCAMH YITIEBOJOPO/IOB.

DJEKTPOHHOE  CTPOEHUE  TaJOreHIPOM3BOAHBIX  YIIIEBOAOPOIOB.
Peakuuu 3amemieHusi rajioreHa Ha TUAPOKCOTPYIIY, HHUTPOTPYIIIY,
LMAHOTPYIIILY, aMUHOTpyIIIy. JleiiCTBIEe Ha TalOreHIPOU3BOIHBIC BOAHOIO H
CHOUPTOBOIO pacTBOpa MIENOYH. B3auMonelcTBHEe JTUTaIOT€HAIKAHOB C
MarHueM W I[HUHKOM. [loHSATHE O MeTaNIoOPraHUYECKUX COCAMHECHUSX.
Hcnonp30BaHNe TajJOreHIPOU3BOIHBIX YIIIEBOJOPOIOB B OBITY, TEXHHUKE H
MIPU CUHTE3€ OPTraHNYECKUX BEIIECTB.

DKCIIepUMEHTAIbHBIE METOABI H3YUYCHHS BEUIECTB M UX MPEBPALICHUIA:
U3ydeHue  (PU3NYECKHMX CBOMCTB  YIIIEBOAOPOJAOB  (PacTBOPHUMOCT),
Ka4eCTBEHHBIX  PEAaKIUi  YIIEBOAOPOAOB  PA3IUYHBIX KJIACCOB
(obecuBeunBaHre OpOMHOM WM HMOAHOW BOJIbI, PAacTBOpa IEpMaHraHara
KaJlis, B3aWMOJICMCTBHE aleTWIeHa C aMMHAayHbIM pPACTBOPOM OKCHJA
cepebpa(l)), kadecTBEeHHOE OOHapy>XeHUWE yIiepoAa M BOAOpOAAa B
OpPraHMYECKHUX BEIIECTBaX, MOJNyUYeHHE ATHIICEHA U W3YyYECHHE €ro CBOICTB,
o3HakoMJieHHe ¢ KkoiekuusmMu «HedpTts» u  «Yroms», ¢ oOpasunamu
MJIaCTMACC, Kay4YyKOB M PE€3UHBI, MOAEIMPOBAHUE MOJIEKYII YITIEBOJIOPOIOB U
raJOreHIPOU3BOAHBIX YIIIEBOAOPOIOB.

Kuciaopoacoaep:kamue oprannyeckKue coelMHeHUsl.

[IpenenbHble ogHOATOMHBIE CIUPTHL. CTpoeHHE MOJIEKYJ (Ha mpumMepe
METaHoJa U 3TaHoiyia). ['omMonornyeckuil psn, obmias gpopmyina, U30Mepus,
HOMEHKJIatypa u Kiaccudukanus. Pu3ndeckre CBOMCTBA MPEIeTbHBIX
OHOATOMHBIX CIIUPTOB. BOmopoaHbIe CBSI3M MEXIY MOJEKyJaMH CIUPTOB.
XVUMUYECKHE CBOMCTBA: PEAKIMU 3aMEIEHUS, ACTUApATAINH, OKHCICHUS,
B3aMMOJICKICTBUE C OPTaHWMYECKUMH W HEOPTaHUYECKUMHU KHUCIOTaMH.
KauectBeHHass peakiuss Ha OJHOATOMHBIE CHUPTHL. JlelicTBHE 3TaHONIA M
METaHOJa Ha OpraHu3M yesnoBeka. CrnocoObl MOMy4YeHUS U MPUMEHEHHE
OJTHOATOMHBIX CITPTOB.

[Ipocteie 3¢upbl, HOMeHKIarypa u uzoMepus. (OcoOeHHOCTH
(U3NYIECKUX U XUMHUUECKUX CBOMCTB.

MHoOroaToMHBIE CIIUPTHI — ITUICHIIIUKONG U TniepuH. Ousndeckue u
XUMHUYECKHE CBOMCTBAa: peakUWyd 3aMEIICHHs, B3aWMOJACUCTBHE C
OpPraHWYECKUMH U HEOPTAHWYECKUMHU KUCIIOTaMH, Ka4eCTBEHHAs peaKIlHsl Ha
MHOTOAaTOMHBIE ~ cmupThl. [IpencraBienne O MeEXaHM3ME  PEaKIIHi
HyKji1eopuIbHOTO 3amernieHus. JleiictBue Ha opraHu3M yenoBeka. CriocoObl
MOJTy4YEHUS ¥ IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHNEe MOJEKYIbl, B3AMMHOE BIUSHUE THIPOKCOTPYIIIHI U
OenzonpHOrO siApa. @Pusznueckue cpoiicTBa peHonma. OcoOeHHOCTH
XUMUYECKUX CBOMCTB (eHona. KadyecTBeHHble peakuuu Ha (HEHOIN.
Toxcuunocth ¢enona. CrnocoObl MOAydYeHHST U TpUMeHeHue (eHoa.
®enondopmalbIeruaHas cMoa.

KapOoHuIbHBIE COCAMHEHHUS — aNbJETHIbl U KETOHBI. DIIEKTPOHHOE
CTpOeHUE KapOOHWJIHLHOW Tpynmbl. [OMOJOTHYECKUE PAIBI ambACTUIOB U



KETOHOB, oOmias Qopmyrna, w3oMmepus W HOMEHKJIarypa. Dusnyeckue
CBOWCTBA aJbJIETUJIOB U KETOHOB. XHMMHWYECKHE CBOMCTBA aJbICTUAOB H
KETOHOB: peaklUMy nprcoequHeHus. OKUCIEHUE albIeruI0B, KaueCTBEHHbIE
peakuuu Ha anpAerupl. CriocoObl MOMyYEHUsI U NPUMEHEHHE allbJIETUIOB U
KETOHOB.

OnHOOCHOBHBIE TpeaeiabHble KapOOHOBBIE KHUCIOTBL. OCOOEHHOCTH
CTPOCHHSI MOJIEKY] KapOOHOBBIX KHCJOT. M30Mepuss M HOMEHKIATypa.
@uU3nYEeCKUE CBOMCTBA OJHOOCHOBHBIX IPENEIbHBIX KAPOOHOBBIX KHCIOT.
BoaopoaHeie cBsI3u MEXAYy MOJIEKYJIaMH KapOOHOBBIX KHCIIOT. XUMHUYECKUE
CBOMCTBA: KHCIOTHBIE CBOICTBa, peakius 3TepUPUKALUU, PEAKIUU C
y4acTUEM YIJIEBOJOPOIHOIO paaukaia. OcoOEHHOCTH CBOWCTB MYpPaBbUHOU
KUCHOThl. [IOHSTHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCJIOTAX — CIOXKHBIX
apupax. MHorooOpa3zue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOWCTB
HETpEJEIbHbIX W apOMaTHUYE€CKUX KapOOHOBBIX KHUCIOT, JUKApOOHOBBIX
KUCJIOT,  THUJIPOKCUKApOOHOBBIX  KHUCHOT. IIperncraBurenu  BBICIIHUX
KapOOHOBBIX KUCJIOT: CTE€APUHOBAs, TAJbMUTUHOBAS, OJICMHOBAS, IUHOIEBAS,
nunonenogas Kucaotbl. CrocoObl MONMyYeHUs U MPUMEHEHHE KapOOHOBBIX
KHCJIOT.

Crnoxuble 3¢upsl. [oMonoruueckuit psja, oomas ¢hopmyiia, U30MepHUs U
HOMEHKJIaTypa. OU3NYECKHE U XUMHUYECKUE CBOMCTBA: TUAPOJIU3 B KUCION U
LIETIOYHOM Cpefie.

XKuppl. CrpoeHue, (uU3MUECKHE U XUMHUYECKHE CBOWCTBA >KHUPOB:
TUAPOIU3 B KHUCIOW M 1IenoyHO cpene. OCOOEHHOCTH CBOWCTB KHUPOB,
CoJiepKalIuX OCTAaTKU HEMPEIETbHbBIX KUPHBIX KUCIOT. JKUpHI B IPUPO/IE.

Mp11a KaK CONU BBICHINX KapOOHOBBIX KUCIIOT, KX MOIOIIEE IEHCTBUE.

OO6mass xapakrepuctuka ymieBonoB. Kraccudukanus yrieBooB
(MoHO-, 1U- W monMcaxapunbl). MoHOcaxapuabl: IJIIOKO3a, (PpPyKTO3a,
rajgakrosa, pubosa, Ae30kcuprbdo3a. GU3nvecKrue CBOMCTBA U HAXOXKICHUE B
npupoae. DorocuHTe3. XUMHYECKHE CBOMCTBA DIIOKO3bL: PEAKIHHU C
Y4aCTHEM CIHUPTOBBIX U AJBJETHIHON TPy, CIUPTOBOE U MOJIOYHOKHUCIIOE
Opoxxenue. IIpuMeHeHHE TIIIOKO3bl, €€ 3HAYEHHE B IKU3HENEATEIbHOCTU
OopraHu3Ma. Jucaxapusl: caxaposa, MaJjbT03a U JIAKTO3a.
BoccranaBnuBaronie ¥ HEBOCCTAHABIMBAIOIIME aucaxapuabl. ['maponus
nucaxapugoB. Haxoxnenwe B mpupoae M npumeHenue. Ilommcaxapuabi:
Kpaxmaj, DIUKOTeH M 1eiumono3a. CTpoeHre MakpoOMOJIEKyJd Kpaxmana,
IJIMKOTEHA U UEJUTI0N03bl. PU3MYECKUE CBOWCTBA KpaxMmasla U LIEJUIHOJIO03bI.
XVWMHUUYECKUE CBOWCTBA Kpaxmania: TUApPOJIN3, KAaYECTBEHHAs peakuus C
HonomM. XUMHUYECKHE CBOMCTBA LEJUIIONO3bI: THAPOIIN3, MOdyYyeHue 3(hupon
1esutono3bl. [loHsiTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BHCKO3a, alleTaTHBIN
IENK).

OKCIepUMEHTaIbHBIE METO/IbI U3YUCHHUS BEIICCTB U UX MPEBPAICHUN:
pPacTBOPUMOCTb PA3IUYHBIX CIIUPTOB B BOJE, B3aMMOIECHCTBHE 3TAaHOJA C
HaTpUEM, OKHCIEHHUE HTUJIOBOTO CHUPTA B albJETUi Ha pacKaJIEHHON
MEIHOW MPOBOJIOKE, OKHUCJIEHHE HTHJIOBOTO CIHMPTA AUXPOMATOM Kajus
(BO3MOKHO HMCITOJIb30BAHUE BUJIEOMATEPUAIIOB), KAU€CTBEHHbIE PEAKIMU HA
anbaeruasl (¢ ruapokcugom quammuncepedpa(l) u runpoxcunom menu(Il)),
peakiusa muuepuHa ¢ ruapokcuaoM Menu(Il), xumMuueckue CBOMCTBa
pacTBOpa YKCYCHOM KHCIIOTHI, B3aUMOJEHCTBHE pACTBOpA IIIIOKO3bI C
ruapokcuaom Meau(Il), B3ammomecTBUe Kpaxmalia C MOAOM, pelIeHUe



AKCIIEPUMEHTAJIBHBIX 3a/1a4 1o TeMaMm «CrnupTthl U (peHoab», «KapOoHOBBIE
KUCTOTHI. CIIOKHBIE 3UPBD).

A3oTcoaepskalye OpraHudecKue coeJMHeHs.

AMUHBI — OpraHMYecKue MpPOU3BOAHbIE amMMuaka. Kraccudukarus
aMUHOB: anu(aTuyecKue U apOMaTHYECKHUE; TMEPBUYHBIC, BTOPUYHBIC H
TpetruHbie. CTpoeHHne MOJIEKyJ, 0011as popmyra, H3o0Mepusi, HOMEHKIIaTypa
U pusnyeckue CBOMCTBA. XMMHUECKOE CBOMCTBA aln()aTHUECKHUX aMUHOB:
OCHOBHBIE CBOICTBA, aJKUJIMPOBAHKE, B3AUMOECHCTBUE MEPBUYHBIX AMUHOB
¢ a30THCTOM KHCIO0TOM. Coli amKUIIaMMOHMUSL.

AHUIUMH — NpEeICTaBUTENb aMUHOB apoMarhyeckoro psjaa. CrpoeHue
aHwiIvHa. B3amMHOe BIMAHHME Tpynn aTrOMOB B MOJIEKYJ€ AaHWIMHA.
Oco0EHHOCTH XMMUYECKHX CBOMCTB aHWIMHA. KauecTBEHHbIE peaklMH Ha
aHmiMH. CrocoObl TONydYeHUsT U TpPUMEHEHHE anupaTHueCKHUX aMHUHOB.
[Tony4yenue aHWIMHA U3 HUTPOOEH30IA.

AmuHokuciorel.  Homenkmarypa u wm3omepuss.  OtnaenbHbIE
MPEICTABUTENN O-aMUHOKUCIIOT: DIMUMH, anaHuH. dusmyeckue cBONCTBaA
AMUHOKUCIOT. XHWMHUYECKUE CBOMCTBA AMUHOKHUCIOT KakK aMQOTEepHBIX
OpraHUYeCKUX COCAMHEHUH, peakuus MOJIMKOHJECHCAlUd, O0pa3oBaHUE
MENTHIHOW CBA3U. buomorndeckoe 3HaueHWe aMHHOKUCIOT. CHHTE3 M
TUAPOIINA3 NENTHIOB.

benkun kak mnpupoansie mnonumepsl. [lepBuuHas, BTOpUYHAs U
TPETUYHAs] CTPYKTypa O€JIKOB. XMMHUYECKHE CBOWCTBA OEJIKOB: THJIPOJIU3,
JIeHaTypalusl, KaueCTBEHHbIE PEAKIIMK HA OEJIKH.

DKCHepUMEHTAIbHbIE METObI U3YUYECHHS BEIIECTB U UX MPEBpALCHUI:
pacTBOpeHHE O€IKOB B BOJE, JI€HaTypauus O€JIKOB NpU HarpeBaHUH,
LBETHBIE PEAKLUU Ha OEJIKH, pEeIIEHUE HKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMaM
«A3oTcoaepkale OpraHudeckue coenuHeHus» U «Pacno3HaBaHue
OpraHUYEeCKUX COCTUHEHHID.

BbicokoMoieKy/IsIpHbIE COeTUHEHMS .

OCHOBHBIE TMOHATUS XHMHH BBICOKOMOJIEKYJISIPHBIX —COEAMHEHUI:
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJIMMEPU3ALIIH, CPEITHSS
MoJIeKyisipHast Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI — OJIMMEPU3ALINS U TTOJTUKOHEHCALUS.

[TonumepHubie marepuansl. [lnactmaccs! (MOAUMATUIICH, TOJUITPOIIHUIIEH,
MOJINBUHWIXJIOPHU, TMOTUCTUPOII, MOJIUMETUIMETAKPUIIAT, MOIUKApOOHATHI,
noJIMdTUIIeHTEpePTanar). Y THInU3aus U nepepadoTKa miacTuka.

DnacToMephl:  HAaTypaJIbHBIM  KayuyyK, CHHTETHYECKHE KaydyKu
(OyTamueHOBbIN, XJIOPOTPEHOBBIN, H30MTPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosnokHa: HarypaibHble (XJIONOK, MIEPCTh, MIENK), MCKYCCTBEHHBIE
(BHCKO3a, alleTaTHOE BOJIOKHO), CHHTETHYECKHE (KaIlpOH U JIaBCaH ).

[Tonmumepsl  cmernuanbHOrO  HasHaueHWs  (TedyIoH,  Kemiap,
AIIEKTPOIPOBOASAIINE MOTUMEPHI, OHOpa3iaraeMble MOJIUMEPHI).

DKCepUMEHTAIbHbIE METObI U3YUECHHS BEILIECTB U UX MPEBpACHUI:
O3HAaKOMJIEHHE C oOpa3laMd MPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
IlacTMacc, Kay4yKOB, pEIICHHE SKCIEPUMEHTAJbHBIX 3aJad [0 TeMe
«Pacno3HnaBaHue miaacTMacc 1 BOJIOKOHY.

Pacuétnnle 3amaun.

Haxoxnenne MonekyasspHoi (opMylibl OpraHUu4eCKOro COEIUHEHUS 110
MAacCOBBIM JIOJIIM DJJIEMEHTOB, BXOISIIMX B €ro COCTaB, HaXOXKIEHUE



MOJICKYJISIPHON (hOPMYJIBI OpPTraHUYECKOTO COSAMHEHUs Mo Macce (00bhEmy)
MPOJIYKTOB CTOpaHUs, 10 KOJIMYECTBY BelIeCTBa (Macce, 00bEMY) TPOIYKTOB
peakiuy W/WIA UCXOJHBIX BEIIECTB, YCTAHOBICHHUE CTPYKTYPHOUH (POPMYIIBI
OpraHUYeCcKOro BEIIeCTBA HAa OCHOBE €ro XUMHUYECKUX CBOMCTB WJIU
CHIOCOOOB TONMYUYEHUS, OMpEACNICHUE TOMU BBIXOJA MPOAYKTAa PEAKIUH OT
TEOPETHYECKU BO3MOKHOTO.

MexXIpeaMeTHbIE CBS3H.

Peanmnszanuss MEXNpEeIMETHBIX CBSA3€M NMPU H3YYEHUM OpPraHUYECKOU
xumun B 10 Kjacce OCYIIECTBISETCS 4Yepe3 HMCIOJIb30BaHME KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX MOHSATHI, TaK U MOHATUN, MPHUHSITHIX B OTICIBHHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAyYHbIC MOHSTHS: SIBICHUE, HAay4yHBIA (QaxT,
TUIOTE3a, TEOpHUs, 3aKOH, aHallU3, CHHTE3, KilaccHu(UKaIus, HaOIIOIeHue,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIENb, MOACIIUPOBAHUE.

®u3uka: marepusi, aroM, 53JEKTPOH, IMPOTOH, HEUTPOH, MOJEKYJa,
SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHUE
BEIIECTBA, (DU3UUYECKUE BEIUYUHBL, E€AUHUIBI H3MEPEHHUS, CKOpPOCTb,
SHEPrus, Macca.

buonorusi: kierka, opraHusM, sKocucTtema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, ABTOTPO(QHBI W TeTepOTPO(PHBIA THUMN MUTAHUA,
OpoxkeHne, POTOCUHTE3, AbIXaHUE, OCJIKH, YIIIEBOAbI, KUPbI, HYKICHHOBbBIE
KHUCJIOTBI, ()EPMEHTHI.

['eorpadusi: mose3Hpie HCKOMAEMBbIE, TOTUIHUBO.

TexHomorus: NMUIIEBbIE MPOIYKThI, OCHOBBI PALIMOHAILHOIO MHUTAHMS,
MOIOILIIME CPEACTBA, Marepuaibl M3 HMCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJITACC

OBIIASA U HEOPTAHUYECKASA XUMUS

Teopernyeckue 0OCHOBBI XMMHH.

Atom. CocTtaB aTOMHBIX sAep. XHWMHUYECKHM dieMeHT. M30Tomsl.
CtpoeHue  DJIEKTPOHHBIX  OOOJIOUEK  aTOMOB, KBAaHTOBbIE  4YHUCIIA.
DHepreTuyecKkue YpOBHU W TOAYPOBHU.  ATOMHBIE  OpOUTaM.
Knaccudukarus XuMHUYECKHX 3JieMeHTOB (s-, P-, d-, f-amemeHTsI).
Pacnipenenenne 31€KTPOHOB 1O AaTOMHBIM OpOUTaNsIM. JIEKTPOHHBIE
KOH(UTypalui aToMOB DJJIEMEHTOB MEPBOTO—YETBEPTOrO TEPUOJIOB B
OCHOBHOM U BO30YXJIEHHOM COCTOSIHHM, DJEKTPOHHBIE KOH(UTypaIuu
HMOHOB. DJEKTPOOTPULIATETBLHOCT.

[Tepnonnueckuit 3axkoH u Ilepuommueckass cucreMa XUMHYECKUX
anemenToB .M. MengeneeBa. CBsA3b MNEPUOAMYECKOTO 3aKOHA U
ITeproanueckoi CUCTEMBl XUMUYECKUX JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTU M3MEHEHHS CBOMCTB XUMHUUYECKHX
AJIEMEHTOB U 00pa3yeMbIX UMH ITPOCTHIX U CIOXKHBIX BEIIECTB 10 IPYIIaM U
nepuoaaM. 3HayeHue nepuoandeckoro 3akona .M. Menaeneena.

XuMHU4YeCcKasl CBsI3b. BUABI XMMHUYECKOM CBS3M: KOBAJICHTHAsI, MOHHAS,
MeTalnyeckas. Mexanu3mbl 00pa30BaHUsl KOBAJIGHTHOW CBSI3M: OOMEHHBIIN
U JOHOPHO-aKIENTOPHBIA. OHEpruss W JyMHA CBS3U. llonsipHOCT®,
HaIpaBJICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOM CBsI3U. KparHble cBs3M.



Bonoponnas cBsi3b. MeXMONIEKYISIPHBIE B3aUMOICHCTBUS.

BasleHTHOCTh M BaJIEeHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpbl MOJIEKYJA C HX TE€OMETPUYECKHM CTPOEHHUEM (Ha MpUMepe
COEIMHEHHI 2JIEMEHTOB BTOPOIrO MEPUOAA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMILIEKCHOTO
MOHA: KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAYEHUE  KOMILIEKCHBIX
coenuHeHni. [IoHATHE O KOOPIMHALTMOHHOW XUMUHU.

BemecTtBa MONEKYJISIPHOTO MW HEMOJIEKYJSIDHOTO CTPOEHMs. Twmbl
KPUCTAJUTMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BEILIECTB.

[lonsTne 0  gucnepcHeIX  cucrtemax. VIcTUHHBIE — pacTBOPHI.
[IpencraBieHne o0 KOJUIOMAHBIX pacTBopax. (CnocoObl  BBIpAKEHUS
KOHLIEHTPALIMM PACTBOPOB: MacCOBasl J0JI BEIIECTBA B PACTBOPE, MOJIIPHAS
KOHIIEHTpauysi. HachlllleHHbIE U HEHACBILLIEHHBIE PACTBOPHI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanmss ©  HOMEHKJIATypa HEOPraHUYECKUX  BEIIECTB.
TpuBHanbHbIE Ha3BaHUS OTAEJIBbHBIX MPEACTABUTENECH HEOPraHU4YEeCKHUX
BEILIECTB.

Knaccudukanuss XUMHUYECKHX pEaKUUd B HEOPraHUYECKOW U
OpPraHMYECKOM XUMHH. 3aKOH COXPAHEHHMS MacChl BEIIECTB; 3aKOH
COXpPaHEHMs] W TNPEBPALICHUS DHHEPruM MNpPU XUMHUYECKUX PEAKLHSX.
TemnoBbie 3(pPeKTh XUMUYECKUX peaknid. TepMOXUMHUYECKUE YPABHEHHUS.

CKOpoCTh XMMHYECKOM peakuuu, €€ 3aBUCUMOCTh OT pPa3In4HbIX
(dakTopoB. [OMOreHHbIE U TeTeporeHHble peakuu. Katanus u karaam3aropsl.

OOparuMble W HEOOpaTUMbIE peakUUh. XUMHUYECKOE PABHOBECHE.
KoncranTa xumuyeckoro paBHoBecusa. MakTOphl, BIMUSAIOLIIUE HA TIOJ0KEHUE
XUMHUYECKOTO paBHOBECHS: TEMIIEparypa, [aBJI€HUE U KOHILIEHTpaluuu
BEILIECTB, y4acTBYoIMX B peakuuu. [ [punnun Jle [larense.

Onekrponutudeckas guccoruanus. CUiabHbIe U CIa0bIe JIEKTPOJIUTHI.
Crenenp  guccommanuu. Cpena  BOAHBIX — PACTBOPOB:  KHUCJOTHAS,
HeWTpanbHas, MienouHas. Bomopomueiii mnokasarens (pH) pactBopa.
I'unponus coneit. Peakiin moHHOTO 0OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENBHBIE peakuuu. CTENeHb OKUCIEHUS.
Okucnurens U BoccTaHOBUTEND. [Iponeccsl OKUCIEHUS U BOCCTAHOBIICHUS.
Bakneiillve OKUCIUTENN U BOCCTAHOBUTENH. METO/1 AJIEKTPOHHOTO OanaHca.
DIEKTPOIU3 PaCTBOPOB U PACIIJIABOB BEILIECTB.

DKCepUMEHTAIbHbIE METObI U3YUYECHHS BEILIECTB U UX MPEBpAICHUI:
pa3lIoKEHUE NEPOKCUAA BOIOPOAA B NPUCYTCTBUU KATAIA3ATOPA, MOIEIU
KPUCTAJUTMYECKUX PEIIETOK, MPOBEACHUE pPEaKUUid HOHHOTO OOMEHa,
ONPENEIICHUE Cpelpl PAaCTBOPOB C TNOMOIIBK) HWHIMWKATOPOB, W3y4YEHHUE
BIMSIHUSL PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM peakuuu u
MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

Heoprannuyeckasi xumusi.

[Tonoxxenue HemeraiuioB B Ilepuoguueckoil cucremMe XUMHYECKUX
anementoB JI.M. MenaeneeBa U OCOOCHHOCTH CTPOCHUSI HMX aTOMOB.
®u3znyeckre CBOMCTBa HEMETAIOB. AJIJIOTPONHS HEMETAIJIOB (HA MpUMepe
KHCJIOPOJIa, cephl, pocdopa u ymiepoaa).

Bonopon. [lonyuenue, ¢pusnyeckue 1 XUuMUUECKUE CBOMCTBA: peaKIuu
C METAJUIaMM M HEMETAJJIAMH, BOCCTAHOBUTENBHBIE CBOMCTBA. [WMapuIbL.
TonvBHbBIE IEMEHTHI.



["anorensl. HaxoxaeHue B mpupoje, criocoObl ModydeHus, PU3ndecKue
u XAMHUYECKHE CBONCTBA. ["anoreHoBoIOpPOIBL. Baxueinmue
KHCIIOPOACOAEpKAIIME  COE€OUWHEHUs  ranoreHoB. JlabopatopHele U
IIPOMBIIIEHHBIE CIIOCOOBI MOJMYyYEHHUsI raJoreHoB. [IpumeHenue ragoreHoB
Y UX COCIMHEHHUM.

Kucnopon, o30H. JlabopaTtopHble W TPOMBIIUJIEHHBIE CHOCOOBI
noiiyueHuss kuciopoga. dusnmueckue W XMMHYECKHE CBOWCTBA U
IIPUMEHEHUE KUCIOpoia U 030Ha. OKCUABI U IEPOKCH/IBI.

Cepa. Haxoxnenue B mpupoje, cocoObl MOMydeHUs, PU3NUECKUe U
xumudeckne cBoictBa. CepoBopopon, cyabdumbl. Oxcun cepri(IV), oxcua
cepsi(VI). CepHucras u cepHas KACIOTH U X coiu. OCOOCHHOCTH CBOMCTB
cepHOM KHUCIOTHI. [Ipumenenne cepbl U €€ COeqUHEHNN.

A3zot. Haxoxnenue B mpHpoje, CocoObl MOMy4YeHHs, PU3NYECKUe U
XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTpUAbL. OKCUABI a30Ta. A30TUCTas U
a30THasi KHUCIOTHI U UX coid. OCOOEHHOCTH CBOWCTB A30THOM KHCIIOTHI.
[IpuMeHeHre a30Ta U €ro COeqUHEHUN. A30THBIE y10OpEHUSI.

®ocdop. HaxoxzaeHnne B IpUpoOAe, CIOCOOBI MOMyYCHUS, U3HICCKHE
1 xumudeckue cpoiictBa. Pocouner u  dochun. Oxcunst  docdopa,
dbocdopnas kucnora u e€ conu. [Ipumenenue dhocdopa U ero coeMHECHUM.
docdopuble yI0OpeHHUS.

VYrnepon, HaxoxkaeHUE B Tpupoae. AJUIOTPONHBIE MOIU(DUKALIMH.
Ou3nyecKue U XUMUYECKHE CBOMCTBAa IPOCTHIX BEIIECTB, 0OPa30BAHHBIX
yrepogom. Okcun yriepona(ll), okcun yrnepona(IV), yroneHasi kuciiora u
e€ coiu. AKTHBUPOBAaHHBIM yrojb, ancopbuus. DysiepeHsl, rpades,
yIeponHble HaHOTPYOKH. [IpumMeHeHne npocThiX BemecTB, 00pa30BaHHBIX
YIJIEPOAOM, B €70 COCMHECHUMU.

Kpemuuii. Haxoxxnenue B nmpuponae, cniocoObl OTydeHUsl, PU3nIeCKue
n xumuueckue cBorctBa. Oxcup kpemHus(IV), kpemHueBas KuCIOTa,
cumukarel. [Ipumenenne kpemHus u ero coeguHeHuil. CTEKIIO, €ro
MOJIy4eHHUE, BUIbI CTEKJIA.

[Tonoxxenne wmetammoB B Ilepuonnyeckor CUCTEME XUMHUYECKUX
a5eMeHTOB. (COOEHHOCTH CTPOEHHUS DIIEKTPOHHBIX O000JOYEK aTOMOB
MetauioB. OOmme Qusnueckue cBoiicTBa MeTawioB. [IpuMeHeHue
METAJUJIOB B ObITY U TeXHHKE. CIJIaBbl METAJIIOB.

DNEKTPOXUMUYECKUN PsiJi HampspDKeHU MeTauioB. OO1mme crnocoObl
MOJIyYEeHUS METaJIOB: TUAPOMETAILTYPrus, MUPOMETAILTYPIHs,
anekrpometamnyprus. [lonsarue o xkoppo3uu metamioB. CrocoObl 3aluThl
OT KOPPO3UHU.

O6mass xapakrtepuctuka MetaiioB IA-rpynmel  Ilepuonuueckoit
CUCTEMBl XMMHMYECKHX DJJIEMEHTOB. Harpuii © Kanui: MOIydeHue,
du3nueckue U XMMUYECKHUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX
COCIMHEHUM.

O6mass xapakrepuctuka wmetamwoB IIA-rpynmel Ilepuoanueckoit
CUCTEMbl XUMHWYECKMX OJJIEMEHTOB. MarHud W KaJbllMW: TIOJTYyYEHHUE,
du3nueckue U XMMUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX
coenuHeHun. JKECTKOCTL BOJIBI U CITOCOOBI €€ YCTPaHECHMUS.

AMOMUHUIA: TONy4YeHue, (U3MYECKMEe U XMMHYECKHE CBOMCTBA,
OpUMEHEHUE TPOCTOr0 BEUIECTBA U €ro coeAuHeHui. AmdoTepHbie
CBOMCTBA OKCHJAA M THUJAPOKCHIA aTIOMUHHS, THUIPOKCOKOMILIEKCHI



ATFOMUHUS.

OOmias xapakTepucTuka MeTayioB MoOouHbix mnoarpymnm (b-rpyrmm)
Ileproanueckor CUCTEMBI XUMAYECKUX IEMEHTOB.

@u3n4eckue M XUMUYECKHME CBOMCTBA XpOMa M €ro COECIMHEHUHU.
Oxkcuasl u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarslr u
OUXpOMAaThl, UX OKHUCIHUTENIbHbIE CBoWcTBa. [lomyyeHue W mNpuUMEHEHue
Xpoma.

®u3n4ecKue U XMMHYECKHE CBOMCTBA MApraHla U €ro COCAUHEHHM.
Baxwneiimue coenunenust mapranna(ll), mapranma(IV), mapranma(VI) u
mapranua( VII). IlepmManranar kaius, €ro OKUCIUTENbHbIE CBOMCTBA.

@u3n4eckue M XMMHUYECKHE CBOMCTBA JK€Je3a M €r0 COCIMHEHUMU.
Oxkcuapl, ruapokcuasl u comm xkene3a(ll) u sxeneza(Ill). Ilomyuenune u
IIPUMEHEHUE XKEJIE3a U €r0 CILIABOB.

dusnyeckne W XUMHYECKHE CBOMCTBA MEOIU W €€ COEIUHECHUM.
[lonydeHne u NpUMEHEHNE MEH U €€ COCTNHEHUM.

[uuk: mnomyyeHue, (U3MYECKHE W XMMHUYECKHME  CBOMCTBA.
AMdoTrepHbIe CBOWCTBAa OKCHA U THAPOKCUAA IIUHKA, THIPOKCOKOMILJIEKCHI
uuHKa. [I[pyMeHenre HMHKa U €ro COeTMHEHHI.

DKCHepUMEHTAIbHBIE METObI U3YUYECHHS BEIIECTB U UX MPEBPAILCHUI:
M3yueHue o0pas3loB HEMETAIIOB, TOpeHHUE cepbl, pocdopa, xene3a, MarHus
B KUCJIOPOJIE, U3YUYEHHE KOJUIEKIIMU «MeTalljIbl U CIUIaBbl», B3AUMOACHCTBUE
HIEJIOYHBIX M LIEJIOYHO3EMENbHBIX METANIOB C BOAOM  (BO3MOXKHO
MCIIOJIb30BAHUE BHJIEOMATEpUAIOB), B3aUMOJICHCTBHE ILMHKA W JKeJe3a ¢
pacTBOpaMHM  KHCJIOT M  LIEJOYeH, Ka4eCTBEHHbIE  pEaKklUuu  Ha
HEOPraHWYEeCKHEe aHUOHBI, KAaTHOH BOJOPOJA M KATHOHBI METAaJUIOB,
B3aUMOJICICTBHE THAPOKCUIOB aJTIOMUHMS U IIMHKA C paCTBOPAMH KHUCIJIOT U
LIEJIOYEH, PEIICHHE SKCIIEPUMEHTAJBHBIX 3a1ad 1o Temam «l'amoreHs,
«Cepa u €€ coenquHeHus», «A30T U pochop U UX coequHeHus», «MeTaibl
IJIaBHBIX MOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

XuMHUS U KU3Hb.

Ponb xumMuu B 0O€ClEYeHUH YCTOMYMBOTO PAa3BUTHS YEIOBEYECTBA.
[lonsiTue O Hay4yHBIX METOJAX I[IO3HAHMS W METOAOJOTUU HAy4YHOI'O
ucciaenoBanud. HayuHble  OpUHOMIOBL  OpPraHU3aldd  XMUMHYECKOTO
pou3BocTBA. [[pOMBINITIEHHBIE CLIOCOOBI OMYYEHHS BaXKHEHIIINX BEUIECTB
(Ha mpuMepe MNPOU3BOACTBA aMMHaKa, CEPHOM KHUCJIOTHI, METaHOJA).
[IpombllIeHHBIE CIOCOOBI MOMYYEHUSI METANIOB U CIUIABOB. XHWMHUYECKOE
3arpsi3HEHHE OKpYXKaloIIel cpeapl M ero mnociueactsusd. Ponb Xxumuu B
00eCreueHN N YHEPTeTUUECKON O€30TTaCHOCTH.

XuMmusi U 370poBbe 4enoBeka. JlekapcTBeHHbIE cpenctBa. [lpaBuia
MCIIOJIb30BAHUS JIEKAPCTBEHHBIX MpernaparoB. Poiib XUMUM B pa3BUTHU
MEIAUIUHBI.

XYUMHSI TUIIU: OCHOBHBIE KOMIIOHEHTHI, NUIIEBblEe 100aBKU. Poib
XUMUU B 00€CTIeYEeHUH TUIIEBOI 0€30MaCHOCTH.

KocMmernueckue u napdromepnsie cpeactna. beitoBas xumus. [IpaBuna
0€30MacHOr0 UCIOJIb30BaHUS MPenaparoB ObBITOBOM XMMHH B MOBCEIHEBHOM
AKU3HH.

XUMHSI B CTPOMUTENBCTBE: BaXKHEUIIME CTPOUTENIbHBIE MaTepHAalIbl
(11leMeHT, 6eToH).

XuMHsi B CENbCKOM Xo3skcTBe. OpraHM4eckue M MHUHEpalbHbIE



yI0OpeHuUsl.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE Marepuaibl, KpackH, CTEKIIO,
KepaMuka. Martepuaiibl 1151 2JIeKTpoHuKH. HaHnoTexHonoruu.

Pacuérnsle 3anaun.

Pacuéter: maccel BemiecTBa WM 00BEMAa Tra30B MO HM3BECTHOMY
KOJTMYECTBY BEIECTBA, Macce WIH OObEMY OFHOTO M3 YYAaCTBYIOIIMX B
peakiuu BelecTB, Macchl (00bEMa, KONMMYECTBAa BEIIECTBA) MPOAYKTOB
peakiuy, ecild OIHO U3 BEHIECTB HMEET MpUMECH, Macchl (00béma,
KOJIMYECTBA BEILIECTBA) NPOAYKTA PEaKUWU, €CIM OAHO M3 BEIIECTB JaHO B
BHJIE PACTBOPA C ONPENEIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEILIECTBA,
MacCoOBOM JOJM U MOJSPHOW KOHILIEHTpAllMW BEIIECTBA B PAacTBOpE, A0JHU
BBIX0/1a MPOJYKTA PEAKLIUHU OT TEOPETUYECKH BO3MOKHOTO.

MexX1peaMeTHbIE CBS3H.

Peanuzanmss MeXOpeaIMETHBIX CBsI3ed MpU  U3YYEHUH oO0mieil u
HEOpPraHM4eCKOM XMMHU B 11 Kitacce ocymecTBisieTcsl Yepe3 UCIOIb30BAHNE
KaK OOUIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHATHH, MPUHATHIX B
OTIENBbHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHSTHS: SIBICHHE, HAay4yHbId (axT,
rUI0Te3a, TEOPUs, 3aKOH, aHaJIu3, CUHTE3, KiIacCcu(UKaIus, IEPUOIUIHOCTD,
HaOJIIoIeHUE, U3MEPEHNE, IKCIIEPUMEHT, MOJIENb, MOJIEIUPOBAHUE.

®uzuka: marepusi, MUKPOMHUpP, MAaKpOMHUp, aTOM, 3JIEKTPOH, MPOTOH,
HEWUTPOH, HMOH, HW30TOIbI, PAJAUOAKTUBHOCTb, MOJEKYJa, IHEPreTU4EeCKUn
YPOBEHb, BEUIECTBO, TEIO, OOBEM, arperarHoe COCTOSIHME BEIIECTBA,
UJeaJabHbIN Ta3, (pU3NUYECKUE BEIUYMHBI, €AUHUIBI U3MEPEHUS, CKOPOCTb,
SHEPrus, Macca.

buonorusi: kierka, opraHusM, sKocucTtema, Ouocdepa, MeTabOIU3M,
Makpo- M MHUKPODJEMEHTbI, O€JKH, KUpPbI, YIIEBOAbI, HYKJICHHOBBIC
KHUCJIOTBI, ()e€pMEHTBI, TOPMOHBI, KPYTOBOPOT BELIECTB U MOTOK 3HEPrUU B
DKOCHCTEMAX.

['eorpadusi: MuHEpanbl, TOPHBIE MOPOAbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIIMBO, PECYPCHI.

TexHomorug:  XUMHUYECKas  NPOMBIIUIEHHOCTh,  METaJLTyprus,
CTPOUTENBHBIE MaTepuabl, CETbCKOX035MCTBEHHOE TPOU3BOJCTBO, MUILIEBAs
MIPOMBIIIEHHOCTD, (hapMaleBTUYEeCKas MPOMBIIUIEHHOCTb, MPOU3BOICTBO
KOCMETHUYECKHX MPEenaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
AJIEKTPOHHAS TPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IIJIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA [TPOI'PAMMBI 110
XUMHUN HA VIJIYVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JINYHOCTHBIE PE3YJIBTATDBI

B cooTBeTCTBHM C CUCTEMHO-IEATENBHOCTHBIM MOAXOJAOM B CTPYKTYPE
JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS IpeaMera «XUMUus» Ha YPOBHE
CpelHero o0OIIero 0o0pa30BaHMs BBIIEIEHBI CIEAYIONIME COCTABIISIIOLIUE:
OCO3HAHME OOYYaIOIIUMHUCI POCCUUCKOW TPAKIAHCKOW HWIEHTUYHOCTH,
TOTOBHOCTh K CaMOpPa3BUTHIO, CaMOCTOSTEIBHOCTH U CaMOOIPEIEIICHUIO;
HaJu4yue MOTHBAlMM K OOYYE€HHIO;, TOTOBHOCTh M  CIOCOOHOCTh



00yJaromuxcsi PyKOBOJACTBOBAThCS MPHUHITHIMA B OOIIECTBE MpaBUIaMU U
HOpPMaMH MOBEACHUS; HAJTUYUE MPABOCO3HAHMUS, SKOJIOTUYECKON KYJIbTYPHI;
CIIOCOOHOCTB CTAaBUTH IEJIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3ylbTaThl OCBOCHUSA MpEAMeTa «XHUMUS» OTPakaroT
c(hOopMHPOBAHHOCTH OMBITA TTO3HABATEIIPHON U MPAKTHYECKON JIEATETLHOCTH
00y4YaroIuxcs B MPOIeCcCce peaan3aui 00pa30BaTeNIbHOM IeATEIbHOCTH.

JInyHOCTHBIE pe3ylbTaThl OCBOEHUSA MpeameTa «XUMHUS» OTPaKaroT
c(hOopMHPOBAHHOCTH OMBITA TTO3HABATEIIPHON U MPAKTHYECKON JIEATETLHOCTH
00yJarommxcsi B MPOIECCe peau3aiu 00pa30BaTeIbHON IeATeIbHOCTH, B
TOM YHCJIE B YACTH:

1) rpa:knaHCKOr0 BOCIMTAHUSA:

OCO3HAHUSI OOYyYalOIIUMHUCS CBOMX KOHCTUTYLUHMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOTIOPSIKY;

MPEACTABICHUS] O COUUAIBHBIX HOPMAax M MpaBUJIaX MEXKJIMYHOCTHBIX
OTHOILICHUI B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOW JEATEIBHOCTH MPH CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUM Y4YeOHBIX U I[IO3HABaTEIbHBIX 3ajad,
BBITTOJTHEHUN XUMHUUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTHU MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U
apryMEHTBI JPYTUX NPU aHAIU3€ PA3JIMUHbBIX BUJIOB YUECOHOU €SI TEIHLHOCTH;

2) NaTpUOTHYECKOr0 BOCITUTAHMS:

IIEHHOCTHOTO OTHONIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO
OTE€YECTBEHHOM XHUMUU;

YBa)KEHHUSI K MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U TTPAKTUUECKOTO
MPUJIOKEHUSI XUMHUHU, OCO3HAHUSI TOTO, YTO JIaHHBIE HAYKU €CTh PE3yJIbTar
JUTUTEIBHBIX HAOMIONEHUM, KPOMOTIMBBIX HKCIEPUMEHTAIBHBIX IOUCKOB,
MOCTOSTHHOTO TPy/a YYEHBIX U MPAKTUKOB;

HMHTEpeca U MO3HABATEJIbHBIX MOTUBOB B MOJYYEHUU U TMOCIEAYIOIIEM
aHanuze uHGOpPMAIMM O TEPEIOBBIX JOCTWKEHHUSIX COBPEMEHHOM
OTE€UECTBEHHOM XHUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBAaTh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMM, WU TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJICHUE U TTOCTYIIKU CBOMX TOBapHIIEH
C TMO3UIMHA HPABCTBEHHBIX M TPABOBBIX HOPM U C YYETOM OCO3HAHUS
MTOCIIEACTBUN MOCTYIIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

MOHUMaHUsl LIEHHOCTEW 37J0pOBOro M 0Oe3omacHoro olpasa >KHU3HH,
HEOOXOUMOCTH  OTBETCTBEHHOTO  OTHOIIGHHS K  COOCTBEHHOMY
(bU3UYECKOMY U TICUXUYECKOMY 310POBBIO;

cOOJTIOfIeHUS MPaBUJ 0€30MIACHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY,
ITOBCEIHEBHOM KU3HU, B TPYAOBOU JIEATEIBHOCTH,

MOHUMAHUS 1IEHHOCTU MPAaBUJI HHAMBUIYAIHBHOTO U KOJIJIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CUTYaIMSIX, YTPOXKAIOIMIUX 3A0POBBI0 U KU3HHU
JIIOJICH;

OCO3HAHMSl  TOCJIEACTBUNA W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ynorpeOneHus anKorosisi, HAPKOTUKOB, KypEeHHUs]);



5) Tpy10BOro BOCHIUTAHUSA:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-UCCIEA0BATEIbCKOM
NEeSATEIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM W Jpyrux BUAAX
NEATENbHOCTH;

YCTAaHOBKM Ha AKTHUBHOE y4YaCTHE B PEIICHUM MNPAKTUYECKHUX 3aaad
COIIMAJIbHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHUI0 MPOodeCCHil pa3IndHOTO Pojia, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMHUMU;

YBOXEHUS K Tpydy, JIOASAM Tpyda UM pe3yibraraM TPYydOBOH
NEATEIBbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIBHOW TPAaCKTOPUHU
oOpaszoBanus, Oymymed mnpodeccud W peanu3aldd  COOCTBEHHBIX
KU3HCHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XUMUU, THTEPECOB U MOTpeOHOCTEN 00IIECTBA;

6) IK0JIOrM4eCKOr0 BOCIIUTAHMS:

AKOJIOTHYECKH  I[€TIECO00pa3HOr0  OTHOIICHUSI K TMPUPOJE  Kak
HWCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3€MIIE;

MOHMMAHUSl TIOOAJIBHOTO  XapakKTepa HAKOJOTHUUECKUX MpoOieM,
BIIUSIHUASL OKOHOMMYECKHX IIPOLECCOB HA COCTOSIHUE TMPUPOAHOM U
COLIMAJIbHOM CPENBI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJIb30BAHUS JTOCTHXKCHUN XUMUU ISt
pelIeHUsI BONPOCOB PAlMOHAIBLHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOIO HEMNPHUITUA JIEUCTBUM, MPUHOCAIIUX BPEI OKPYXKAIOMIEH
MPUPOHOM  Ccpele, yMEHHUsS  NPOTHO3UPOBATh  HEOJIArONPHUATHBIC
JKOJIOTUYECKHUE IIOCJIEICTBUSA NPEANPUHUMAEMBIX  JEHUCTBUM U
MPEIOTBPAIIATH UX;

HAIMYMUS  PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, 3KOJIOTHYECKON
KYJIBTYPBI, OIBITA IESITEIbHOCTH IKOJIOTUUECKON HANpPaBICHHOCTH, YMEHUS
PYKOBOJACTBOBATbCS HMMH B I[O3HABATEJIbHOM, KOMMYHUKAaTUBHOM U
COIIMAJIbHOM TMpPaKTUKE, CIIOCOOHOCTU U YMEHHSI aKTHMBHO IMPOTUBOCTOSITh
UJE0JIOTUH XeMopoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIIECTBEHHOU MPAKTUKH;

MOHMMAaHUS CHeNUPUKH XUMHUM Kak HayKd, OCO3HaHUs €€ poju B
GbopMUPOBAaHUU  PAllMOHAILHOTO  HAYYHOTO  MBIIUICHUS,  CO3JaHUU
LIEJIOCTHOTO TPEACTaBICHUS 00 OKpyXKalolleM MHpPE KakK O €IUHCTBE
NpUpPOABl M YEJOBEKA, B TMO3HAHUM NPUPOIHBIX 3aKOHOMEPHOCTEU H
pelieHuu nmpooJieM COXpaHEHUs MPUPOIHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUHU IS COBPEMEHHOM
IUBWIN3AIAA: B €€ TYMAaHUCTUYECKOW HAIPABICHHOCTU W BAXKHOW POJIU B
CO3/IJaHUM HOBOM 0a3bl MaTepHalbHOU KYJbTYpbl, B PEUICHUM TIOO0ATbHBIX
npo0OjaeM  yCTOMYMBOTO  pa3BUTHSI  4YEJIOBEYECTBA  —  CHIPHEBOM,
DHEPreTUYECKOM, MHUIIEBOM M DKOJOTUYECKOM O€30MacHOCTU, B Pa3BUTHHU
MEJUIIUHBI, O0OCCIEUYEHUH YCIIOBHM YCIEIIHOTO Tpyda U HKOJOTHYECKH
KOM(bOPTHOM KU3HU KaXKJIOTO WieHa OOIIeCTRa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: MOHUMAHUS CYIIHOCTA METOJIOB
MO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BaTh TOJIydyaeMble 3HAHUS IS aHadu3a U OOBSICHEHUS SIBJICHUI



OKPY’KaIOIIET0 MHUpa U MPOUCXOJAIINX B HEM M3MEHEHHH, yMEHUs AeNaTh
000OCHOBaHHbIC 3aKJIOUEHHUS HAa OCHOBE HAyYHBIX ()AaKTOB M HMMEIOIIUXCS
JaHHBIX C [ENbIO MOTYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENTFHO MCIIONIBb30BaTh XUMUUECKUE 3HAHUS IS
pereHst MPOOJIEM B PEATbHBIX JKU3HEHHBIX CUTYAIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATENbCKOM IEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K HENPEPHIBHOMY O0pa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJIyY€HHIO HOBBIX 3HAHHM MO XUMHUU B
COOTBETCTBUH C )KHU3HEHHBIMU IOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpyda B  pa3iIuyHbIX  cdepax
npodeCcCHOHATBHON IeATeTLHOCTH.

METANPEAMETHBIE PE3VYJIBTATBI

MeTtanpenMeTHbIE Pe3yIbTaThl OCBOEHUS IMPOrpaMMbl 10 XUMHUHU Ha
YPOBHE CpeAHEro o011ero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE 171 (OPMUPOBAHHUS  MHUPOBO33PEHHUS  OOyUYarOIIHUXCS
MEXKIUCHUIUIMHAPHBIE  (MEXIpEAMETHbIE)  OOIllEHAy4YHbIC  MOHSTHS,
OTpaXkarollye 1eJIOCTHOCTh HAyYHOW KapTHUHBI MUpa U clielu(UKy METOJ0B
MO3HAHUS, HCIIONb3YyEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEPIruUs, SIBICHHE, MPOLECC, CUCTEMA, HAYYHbIN (DAaKT, IPUHIIMI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHs, UCCIEAOBAHNE, HAOIIOACHUE, U3MEPEHHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpCaJIbHbIC yueOHbIE JNENUCTBUA (mo3HaBarTesbHEIE,
KOMMYHHKAaTHBHbIE, PETYJIATHBHBIE), oOecrneunBaromuye (HopMUpoOBaHUE
(PYHKIMOHAIBHON IPAMOTHOCTHU U COLIMAIIBHON KOMIETEHIIMH 00YyYaroInXCs;

CIOCOOHOCTh oOyyJaromuxcs HCITI0JIb30BATh OCBOEHHbIE
MEXIUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKHE 3HAHUS WU YHHUBEPCAJIbHbBIE
y4eOHbIE IEMCTBUS B TO3HABATEIBHON U COLMATIBLHOM MPAKTHKE.

MeTtanpenmMeTHbIe pe3yJIbTaThl OTpaXaroT OBJIaJICHUE
YHUBEpPCAIbHBIMU YYEOHBIMU TO3HABATEIbLHBIMU, KOMMYHHKATUBHBIMH U
PEryIsITUBHBIMU JICUCTBUSIMHU.

Ilo3HaBare/ibHbIC YHHBEPCAJIbHbIE Y4eOHbIC 1CHCTBUA

1) 0a30BblIe JJOrMUYECKHE AeCTBUS:

CaMOCTOATENIbHO (POpMYNIHpOBaTh W  AKTyaJIU3UpOBaTh MpoOOIIEMY,
paccMarpuBarh €€ BCECTOPOHHE;

ONPENEIATh LENU NEATEIBbHOCTH, 3a7aBas apaMeTpbl U KPUTEPUU KX
JNOCTMKEHHUsI, COOTHOCHUTH PE3YJIBTaThl AECSATEIBHOCTH C ITOCTaBICHHBIMHU
LEIIIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUI MPUEMBI JIOTUYECKOTO MBIIIUICHUS:
BBIJEATh XapaKTEpHbIE TMPU3HAKKM TOHATHM W  yCTAaHABIMBAThb UX
B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE TMOHATUS IJIs1 OObSICHEHUS
OTIENbHBIX (PAKTOB U SIBJICHUMU;

BBIOMpPATh OCHOBaHUS WM KPUTEPUHU MJi KIACCHU(PUKALKUUA BEIIECTB U
XUMHUYECKUX PEAKLUN;

YCTaHABIINBATh NPUYMHHO-CIIECACTBEHHBIE CBA3U MEXAY H3y4aeMbIMU
SBIICHUSIMU;

CTPOUTDH JIOTUYECKHUE PACCYX ACHUS (MHIYKTUBHBIE, EAYKTHUBHBIE, IO



aHAJOTMM),  BBIABIATH  3aKOHOMEPHOCTH M TPOTUBOPEYUS B
paccMaTpuBaeMbIX SIBICHUAX, (POPMYINPOBATH BHIBOABI U 3aKIIOUCHUS;

NPUMEHATh B MPOLECCE TO3HAHUSA UCIOJb3yEMbIE B XUMHUHU
CUMBOJIMYECKUE (3HAKOBBIE) MOJAENIH, NPeoOpa3oBbIBaTh MOCIIbHbBIE
MPENCTABICHU — XUMUYECKHM 3HAaK (CHMBOJ) 3JEMEHTa, XHUMHYECKas
dopmyna, ypaBHEHHE XUMHYECKON pEaKIMH — TMpPU PEIICHUU Y4eOHBIX
MO3HABATEIBHBIX W  MPAKTUYECKUX  337a4, NPHUMEHITh Ha3BaHHbIE
MOJIEJIbHBIE TPENCTABICHUS JUISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMUYECKHUX PEAKLIUM.

2) 0a30BbIe HCCIIEA0BATEILCKHE eiiCTBUA:

BJIaJI€Th OCHOBAaMM METOAOB HAy4yHOro IIO3HAHHA BELIECTB U
XUMHUYECKUX PEAKIUN;

dopmynupoBaTh IeTM M 3aJadyd  HMCCIENOBaHUS, HCIOIb30BaTh
MIOCTABJIEHHBIE U CAMOCTOSTEIBHO C(POPMYIUPOBAHHBIE BOIIPOCHI B KAYECTBE
MHCTPYMEHTA TIO3HAHUS M OCHOBBI JJs1 (DOPMUPOBAHMSI THIOTE3BI I10
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHHI;

BJIa/IETh HaBBIKAMU CaMOCTOSITENIBHOTO TUIAHUPOBAHUS M MPOBEACHUS
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsA HAOIIOAATH 3a
XOIOM TIpolecca, CaMOCTOSTENBHO MPOTHO3UPOBATH €r0  PE3yJbTar,
dbopmynupoBarh 000OIIEHUS W BBIBOJBI OTHOCUTEIBHO JIOCTOBEPHOCTH
pEe3yJAbTaTOB  HCCIEAOBAHMS, COCTABIATH OOOCHOBAaHHBIM  OTYET O
MPOJIEIAaHHON paboTe;

puoOpeTaTh ONBIT YYEHWYECKON HCCIEN0BATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, IPOSABIATH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIbHOMY
MIOMCKY METOJIOB PEUICHUS] MPAKTHUECKUX 3aJ]1a4, IPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUSI.

3) pabora ¢ uH(popManHei:

OpUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX HMH(OpManuu (Hay4dHO-
MOMYJISIpHAS JIMTEpaTypa XUMHUUYECKOTO COJAEPKaHMsI, CIIPABOYHbBIE TTOCOOUS,
pecypcel UHTEpHETa), aHAIM3UPOBaTh WHQPOPMALMIO PA3TUYHBIX BUIOB U
dopM TpencTaBlieHUs, KPUTUYECKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTb;

(GopMyIMpoBaTh 3ampoChl W TMPUMEHATHh PA3IMYHBIE METOJbl MpPH
MOUCKE U 0TOOpe MH(pOpPMAIMU, HEOOXOAUMOMN IJisl BHIOJHEHHUS YU4EOHBIX
3a71a4 OIPEIEIIEHHOTO THUIIA;

npuoOpeTarhb OTIBIT WCIIOJIb30BAHUS UH(OPMALIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMI U PA3JIMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTEJIbHO BBIOMpATh ONTHUMAJIBHYI0 (OpMYy MpEACTaBICHUS
uHpopmalu (cxemsl, TpaduKku, AMarpaMMsbl, TAOIHILbI, PUCYHKH U IPYTHE);

MCIIOJIb30BAaTh HAYYHBIM SI3bIK B Ka4e€CTBE CpEICTBAa NpH padore ¢
XUMUYECKOM MHGOpMaLMe: TPUMEHATh MEXKIpPEAMETHbIE (PU3nYecKue u
MaTeMaTuyeckue) 3HakKd U CHUMBOJIbI, (opmynbl, aOOpeBUATYpHI,
HOMEHKJIaTypy;

HCII0JIB30BAThL 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KomMMmyHuKaTHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS:



3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMbI B XOJI€ 1Majora
W/WJIH TUCKYCCHUH, BBICKA3bIBATh UACH, (DOPMYIUPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEBHO BBIIIOJIHEHUS NIPEMIOKEHHOM 3a/1a4H;

BBICTYNIaTh ~ C  TPE3EHTAlMeld  pe3yJbTaroB  IO3HABATEIbLHOMN
NESTETBPHOCTH, TIONYYCHHBIX CAMOCTOSITEIPHO WM  COBMECTHO  CO
CBePCTHMKAMHU  TIPH  BBIIOJIHCHHUH  XUMHUYECKOTO  DKCIIEPUMEHTA,
MPAKTUYECKON pabOTHl MO HMCCIICIOBAHUIO CBOWCTB HM3yYaeMbBIX BEIICCTB,
peanusanuy y4eOHOro nmpoeKTa, u (GOpMyIIMpOBaTh BBIBOABI II0 PE3yNbTaTaM
MPOBENEHHBIX HCCICAOBAHUM IMyTEM COTIACOBAHUS TMIO3HWIIMA B  XOJE
oOCyXJIeHHs 1 0OMEHA MHCHHUSIMHU.

PeryasiTuBHbIe YHUBEpPCaJbHbIE YUeOHbIe 1eliCTBUS:

CaMOCTOSITEJIbHO IJIAaHUPOBATh u OCYIIECTBIISATh CBOIO
MO3HABATEIbHYIO  JIEATENLHOCTh, oOmpeaensss e€ 1elu U 3aJadu,
KOHTPOJIUPOBaTh U 1O  Mepe  HEOOXOAUMOCTH  KOPPEKTHUPOBATh
npeajaraéMplii  alrOpuT™M  JCHCTBUUA TPU  BBIMIOJIHEHUH YYEOHBIX U
UCCIIeIOBATENIbCKUX 3ajay, BeIOUpaTh Hambosee >(PQPeKTUBHBIA CrOCO0 UX
penieHus ¢ y4€ToOM MOJyYeHUsS HOBBIX 3HAHUM O BEHIECTBAX M XUMHUUYECKUX
peaKIusx;

OCYIIIECTBISATh CAMOKOHTPOJIb JSATEIBHOCTH Ha OCHOBE CaMOaHaln3a
U CaMOOIICHKH.

NPEAMETHBIE PE3YJ/IBTATbHI

IIpenMeTHBIe pe3ysbTaThl OCBOSHHS TMPOrpaMMbl IO XHMHH Ha
yI1yOlIEHHOM YPOBHE Ha YPOBHE CpeaHero odmiero oopa3oBaHus BKIOYAIOT
crienuduyeckue 1 ydyeOHOro mpeaMera «XHUMHsS» HaydHble 3HAHMUS,
YyMEHHUS H CHOCOObl JCHCTBHM 1O OCBOCHHUIO, WHTEPIPETAUU U
npeoOpa3oBaHUI0 3HAHWM, BUJBI JICSITCIHPHOCTH IO TOJTYYEHHIO HOBOTO
3HAHUS U MPUMEHEHUIO 3HAHUKM B PA3IMYHBIX YUCOHBIX CHUTYaIIUsIX, a TAKKE
B pCaJbHBIX JKU3HCHHBIX CUTYaIlMSIX, CBSI3aHHBIX C XUMHEH. B mporpamme
110 XMMHUH TIPEAMETHBIC Pe3yIbTaThl MPEACTABICHBI 110 TO1aM U3yYCHUS.

10 KUIACC

[IpenMeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMHUSH)
OTPaXKaroT:

chOpMHPOBAHHOCTh  MPEACTABICHHUM: O MECTe U  3HAYCHUU
OPTaHMYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ pOoJId B
o0ecreyeHnr yCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA B PEIICHUH MPoOIemM
AKOJIOTUYECKOM, DHEPTeTUYECKOW W THUINEBON OE30MacHOCTH, B Pa3BUTUU
MEIMIMHBI, CO3JaHUM HOBBIX MAaT€pHUAIOB, HOBBIX UCTOYHUKOB DHEPIWH, B
o0ecreueHur PaIMOHAILHOTO TPHUPOIONONIL30BaHus, B (OPMUPOBAHUU
MHUPOBO33pEHUS M OOIEH KyIbTypbl YeJOBEKa, a TakKKe HJKOJIOTHYECKU
000CHOBAaHHOTO OTHOIIICHHSI K CBOEMY 3I0POBBIO U IPUPOTHOMN CPEIIe;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOUYACT:
OCHOBOIOJIATalOUIAE TOHATUA — XHUMHUYECKHM DJIEMEHT, aroM, SJIpO H
SJIEKTPOHHAsE 000JI0uKa atoma, s-, P-, d-aToMHbIe OpOWTAM, OCHOBHOE H



BO30YXJIEHHOE COCTOSIHUS aToMa, THOpUAN3aIMsI aTOMHBIX OpOUTaNel, HOH,
MOJIEKYJIa, BAJEHTHOCTb, 3JIEKTPOOTPHULATEILHOCTh, CTENEHb OKHUCIIEHUS,
XUMUYECKas CBA3b, MOJb, MOJISIPHASI Macca, MOJIAPHBIN 00BEM, YIIIEPOIHBIN
CKeNeT, (yHKIMOHAJIbHAs TpyMIa, paJAuKal, CTPYKTypHbIE (HOpMYIBI
(pa3BEpHYThIE, COKpalIEHHBIE, CKEJIETHBIE), H30MEpUSl CTPYKTypHas U
MPOCTPAHCTBEHHAS (reomeTpuyeckas, ONTHYECKas), W30MEPHI,
TOMOJIOTHYECKUH  Psii, TOMOJIOTH,  YIJIEBOAOPOABL,  KHUCIOPOA- H
a30TCOJEP)KAIME OPraHWYECKHE COCJUHEHUS, MOHOMEp, IMOJIUMED,
CTPYKTYPHOE€ 3BEHO, BBICOKOMOJIEKYJSIPHBIE COEIMHEHMS; TEOPUH, 3aKOHBI
(nepuonnueckuii 3axoH 1. 1. MenaeneeBa, TeOpusi CTPOCHHS OPraHUYECKUX
BemecTB A. M. BytmiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpPaHEHHs] M TMPEBpPAlICHUS DHHEPruM NpPH XUMUYECKHX PEaKLHsIX),
3aKOHOMEPHOCTH, CHUMBOJMYECKUU SA3BIK XHMHH, MHPOBO33PEHUECKUE
3HAHUS, JIeXKAIIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XUMUYECKUX SIBJIEHUI; MPEACTABICHHS O MEXaHU3MaX XUMUYECKUX PEaKLIU,
TEPMOAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTIX UX MPOTEKaHUs, O
B3aMMHOM BJIMSIHUM aTOMOB M TPYMI aTOMOB B MOJIEKyJaxX (MHAYKTUBHBIN 1
Me3oMmepHbit 3ddekthl, opueHtantsl | u Il poma); dakromoruyeckue
CBEICHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U OE30ITaCHOM HCIOIb30BaHUU
BAXHEUIINX OPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKOM E€ATEIbHOCTU
YeJioBeKa, OOUIMX Hay4HbIX NPHHIMIAX XWMHYECKOrO IMPOM3BOJACTBA (HA
MpuMepe MPOU3BOJICTBA METAHOJIA, TEPEePaA0OTKH HEPTH);

c(hOPMUPOBAHHOCTh YMEHUH: BBIABIATH XapaKTEPHbIE MPU3HAKU
MOHSATUH, YCTAHABIUBATH UX B3aUMOCBSA3b, UCIIOJIb30BATH COOTBETCTBYIOIINE
MOHATUSL TPU OMNHMCAHUU COCTaBa, CTPOEHUS M CBOMCTB OpPraHUYECKHUX
COCIUHCHMI;

c(hOpMHPOBAHHOCTh YMEHMIA:

UCIIOJIb30BaTh ~ XMMHMYECKYI0  CHMBOJMKY  JUIS  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAILEHHBIX U CKEJIETHBIX)
dbopMys1 OpraHuYeCcKuX BEIIECTB;

COCTaBJISATh YPAaBHEHMS XUMHUYECKUX PEaKUMid U pacKpbiBaTh HUX
CYLIHOCTh: OKHCJIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI MOCPEICTBOM
COCTaBJIEHHUSl 3JIEKTPOHHOIrO OajaHca 3TUX pEaklMid, peakuuid HOHHOTO
oOMeHa MyTEM COCTAaBICHHMS MX TMOJHBIX M COKpPAUIEHHBIX HOHHBIX
YpaBHEHUH;

W3rOTABIIMBATh MOJAEIM MOJEKYJd OpPraHMYEeCKUX BEHIECTB IS
WJUTIOCTPALIMKM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh  YMEHUH:  yCTaHABIMBaThb MIPUHAMJIEHKHOCTh
M3YYEHHBIX OpPraHMYECKHX BEIIECTB MO HX COCTAaBy M CTPOCHUIO K
OMpeNeIEHHOMY KJIacCy/Tpynme COEIUHEHUM, JaBaTh WM Ha3BaHUS IO
cuctematnueckoii HomeHkiarype (IUPAC) u mnpuBOoauTh TpUBHAJIBHBIE
Ha3BaHUS JJIA OTAEIbHBIX MPEACTaBUTENCH OPraHMueCKUX BEIIECTB (ITHUJIEH,
alETUJICH, TONYOJ, IIHUIEPUH, ATHICHIJIMKONb, (GeHon, G(opMalbIeru,
aneTajgbAerul, AaleTOH, MypaBbMHAas KHUCIOTAa, YKCyCHas KHUCIOTa,
CTEapUHOBAas, OJEMHOBAsl, MAJIbMUTHHOBAS KHUCJIOTbHI, DJIHIMH, aJlaHUH,
ManbTo3a, (PYKTO3a, aHWIIMH, JAUBUHWI, W3OIpPEH, XJOPONPEH, CTUPONI U
IpyrHe);

c(hOpMHPOBAHHOCTh YMEHHUS OINPEACNSATh BUJ XUMUYECKOH CBA3U B
OpraHUYeCKUX COEIUHEHHUAX (KOBaJEHTHAs M MOHHAs CBA3b, G- U T-CBS3b,



BOJIOPO/IHAS CBA3b);

c(hopMHPOBAHHOCTH YMEHHUS MPUMEHSTH MOJOKESHHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. BymiepoBa misi 0ObsSICHEHHS 3aBUCHUMOCTH
CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAaHHOCTh YMEHHHM XapaKTepHU30BaTh COCTaB, CTPOCHUE,
du3nUecKkne W XUMUYECKHE CBOWCTBA THUNWUYHBIX MPEACTaBUTEICH
PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB: AaJKAHOB, LHUKJIOAJIKAHOB,
AJIKCHOB, AJIKAJINCHOB, AJTKMHOB, apOMAaTUYECKUX YIIIEBOJOPOAOB, CIUPTOB,
aJbJICTUIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, TPOCTHIX U CIOXKHBIX d(DUPOB,
KUPOB, HUTPOCOCAMHEHUN M aMHUHOB, AMUHOKHCIIOT, OEIKOB, YIJIEBOJOB
(MOHO-, M- W TOJIMCAXapUJIOB), WIUTIOCTPUPOBATH TEHETHUUYECKYIO CBS3b
MEXKJly HUMH YPaBHCHUSIMH COOTBETCTBYIOIIMX XHWMHUYECKHX PEaKIUui C
WCIIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c(hopMHUPOBAHHOCTH YMEHUSI MMOATBEPKAaTh Ha KOHKPETHBIX MPUMEpPax
XapakTep 3aBUCUMOCTH  PEAKIIMOHHOM CHOCOOHOCTHM  OpPraHUYECKHUX
COCMHEHUN OT KPATHOCTU M TUIA KOBAJEHTHOM CBSI3U (G- M T-CBS3H),
B3aMMHOTO BJIMSIHUS aTOMOB M TPy aTOMOB B MOJIEKYJaX;

c(hopMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKHU
YIJIEBOJOPOIHOTO ChIpbsi (HE(PTh, MPUPOIHBIA Tra3, yrojib), CIOCOOBI €ro
nepepadOTKU U MPAKTUUECKOE MPUMEHEHUE MPOAYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTH BIIAJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-
Hay4YHbIX METOAaX MO3HAaHUS — HAOIIOACHUU, U3MEPEHUU, MOJICTUPOBAHNUU,
AKCIIEpUMEHTE (PeaIbHOM M MBICJICHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

cOpMUPOBAHHOCTH YMEHHMS TPUMEHSThH OCHOBHBIC OIEpaluu
MBICITUTEIILHON JEATEIbHOCTH — aHaJIu3 U CUHTE3, CpaBHEHUE, 00001IeH e,
CHUCTEMAaTHU3alliI0, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CB3ed — JJIs
W3YYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUMN: BBISBIATH B3aUMOCBSI3b XUMHUUYECKHUX
3HAHUU C TOHSATUSIMU U TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAyYHBIX
MpeaMETOB JjIsi 00Jiee 0CO3HAHHOTO MOHWMAHUS CYIIIHOCTH MaTepUaIbHOIO
€MHCTBAa MUPA, UCIIOIb30BaTh CUCTEMHBIC 3HAHUS 110 OPTaHUYECKON XUMUHU
JUIsi OOBSCHEHUS W TIPOTHO3UPOBAHMS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-
Hay4YHYIO TIPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHHUH: MPOBOAUTH PACUETHI MO XUMHUYECKUM
dbopMynaM ¥ ypaBHEHHUSIM XHUMHUYECKUX PEaKIUA C HCHOJIb30BaHUEM
dbu3nyeckux BeIUYMH (Macca, OOBEM Ta30B, KOJIMYECTBO BEIIECTBA),
XapaKTEPU3YIONIMX BEIIECTBA C KOJIWYECTBEHHOM CTOPOHBI: PACUYETHI IO
HaXOXJECHUIO XUMUYECKOW (POpMyJIbl BEIIECTBAa MO M3BECTHHIM MacCOBBIM
JOJIIM ~ XMUMHYECKHX JJIEMEHTOB, TMPOAYKTAM CrOpaHus, IJIOTHOCTH
ra3z000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUMN: MPOTHO3UPOBATh, AHAIU3UPOBATH U
OIICHUBATDH C TTO3UIINI IKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM
U TPOU3BOJICTBEHHOM JEATEIIbHOCTH YeJOBEKa, CBI3aHHON ¢ mepepadoTKoi
BEIIIECTB, MCMOJB30BaTh IMOJYUYCHHbIC 3HAHUS [JI1 TPUHSATHS TPaMOTHBIX
penieHnii npoodyeM B CUTYalMsIX, CBA3aHHBIX C XUMHEH;

cOpMUPOBAHHOCTh YMEHUN: CaMOCTOSTEIBLHO IUJIAHUPOBaTh U
MPOBOJIUTh XUMUYECKUU JKCIEPUMEHT (TIOJIydeHHUE M H3YYEHHUE CBOWCTB
OpPraHUYeCKUX  BEIHIECTB, KAYECTBEHHBIE  pEaKkIUu  YIIIEBOJOPOIOB
Pa3IMYHBIX KJIAaCCOB M KHCIIOPOACOAEPKAIIUX OPraHUYECKUX BEUIECTB,



pEelIeHNE SKCIEPUMEHTAIBHBIX 33Jad MO PAaclo3HABAaHUIO OPraHMYECKUX
BEILECTB) C COOIIOACHUEM IpaBUJl 0€30MacHOro OOpalieHus C BEIIECTBAMU
U J1abopaTtopHbIM 000pyaOBaHHEM, (OPMYIHPOBATH II€Nb HCCIEIOBaHUS,
OpeCTaBIATh B  PAa3NUYHOM  (QOpMe  pe3ylabTaTbl  AKCIEPUMEHTA,
aHAJIU3MUPOBATh U OLICHUBATh X JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI:

COOIIIONAaTh MpaBHia SKOJIOTMYCCKH LEIECOO0PAa3sHOTO IMOBCACHUS B
ObITY M TPYLOBOH JCSATEILHOCTH B LEJSAX COXPAHCHUS CBOCTO 30POBBS,
OKPY’KAIOIICH MPUPOAHON CPEABI U JOCTIKCHHUS ©€ YCTOIMYIHBOTO PA3BUTHS,

OCO3HABaTh OMACHOCTh TOKCUYECKOIO JCHCTBUS HA JKUBbIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEUIECTB, MOHUMAas cMbIca nokazarens [1/1K;

aHAJIM3UPOBATh  I11€IECOO0PA3HOCTh  MPUMEHEHHUS  OPraHUYEeCKUX
BEILLECTB B IPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHHS COOTHOILLIEHUS PUCK-
0JIb34;

c(hOpMUPOBAHHOCTh yYMEHHUW: OCYIIECTBIATH IEJE€HAINIPaBICHHbBIN
MOMCK XMMHUYECKON MH(POpMAalMM B pPa3IUYHbIX HCTOYHHKAX (HAy4dyHas H
y4ueOHO-Hay4Hasl JUTepaTypa, cpeacTBa MaccoBol mHpopmauuu, MHTEepHET
U JIpyrue), KPUTUYECKH aHAJIU3UpOBaTh XHMHUYECKYH HH(OpMaIuIo,
nepepalaThiBaTh €€ M HUCIIOJIb30BaTh B COOTBETCTBHM C TOCTAaBICHHOU
y4eOHOH 3a/1aueil.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «O01as u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOpMHPOBAHHOCTH MPEACTABICHHI: O MATEPUATBHOM €IMHCTBE MUPA,
3aKOHOMEPHOCTAX M TI03HABAEMOCTU SIBICHUI MPUPOABI, O MECTe U
3HAYEHUU XUMHH B CUCTEME €CTECTBEHHBIX HayK M €€ poJid B 00ecleyeHuun
YCTOMYMBOTO  pa3BUTHS, B  PEIIEHHMH  NOpoOJIIEM  HKOJIOTUYECKOM,
DHEPreTUYECKOM M TIUIEBOM OE30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
CO3/IaHMM HOBBIX MarepuajoB, HOBbIX HCTOYHHKOB YHEPTUH, B 00eCIIeYEHUN
palMOHANIBHOIO MPUPOIONOIB30BAHMS, B POPMUPOBAHUKN MHPOBO33PEHHUS U
oOlel KyJabTypbl YENOBEKa, a TakKXkKe HKOJOTHMYECKM OOOCHOBAHHOIO
OTHOUIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHOM Cpee;

BJIQJICHUE CUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJAralIIUe MOHATUS — XMMUYECKUNA AJIEMEHT, aToM, AJIpO aToMa,
M30TOIBI, JJICKTPOHHAs o00oJoYka aroma, S-, P-, O-aToMHBIC OpOWTAIH,
OCHOBHOE€ M BO30YXXIEHHOE COCTOSHHUS aroma, TMOpUAM3alus aTOMHBIX
opOuTaneil, WOH, MOJIEKyJla, BAJIEHTHOCTb, 3JEKTPOOTPHUIATEILHOCTD,
CTENEHb  OKHUCJEHHUS, XHMHYecKass CBA3b (KOBAJICHTHas, HWOHHAf,
METaJUIMYECKasi, BOAOPOJHAs), KpUCTAJUIMUECKash pEeuIeTKa, XUMUYECKas
peaklusi, pacTBOp, AJIEKTPOIUTHI, HEIIEKTPOIUTHI, SIEKTPOIUTUUYECKAS
JUCCOLIMAIMS,  CTeNeHb  JAMCCOLMAlMM,  BOAOPOJAHBIM  IMOKa3aTelb,
OKHUCJIUTENIb, BOCCTAHOBUTEINb, TEIUIOBOM A(P(EKT XMMHUYECKOM peaxiuu,
CKOPOCTh XMMHYECKOW pEaklMh, XUMHUYECKOE paBHOBECHE; TEOPUU U
3aKOHBI (TEOpHs IEKTPOTUTUUECKON JAMCCOLMALUU, TIEPUOTUYECKUIN 3aKOH
JI.1. Menneneera, 3akOH COXpaHEHUs MACChI BELIECTB, 3AKOH COXPAHEHUS U
OpEeBpAIllEHUs] PHEPTUU TPHU XUMHUYECKUX PEaKIHUSAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JICUCTBYIOIIMX MacC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHU, MHPOBO33PEHUECKUE 3HAHUA, JIeKalUe B
OCHOBE MOHUMAaHUSl MPUYMHHOCTH U CHUCTEMHOCTH XMMHUYECKHUX SIBJICHUM;



COBPEMEHHBIE IPEACTABICHNS O CTPOCHUM BEUIECTBA HA aTOMHOM, MOHHO-
MOJIEKYJIIDHOM W HAaJAMOJIEKYJSIPHOM  YPOBHSIX; IPEACTABICHUS O
MEXaHN3MaX XUMUYECKUX PEaKUUl, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTAX UX IPOTEKAHUS, O XMMUYECKOM PAaBHOBECUH, PACTBOPAX U
IUCTIEPCHBIX CHCTEMaX; (PaKTOIOrMYeCKHe CBEACHHS O CBOWCTBAX, COCTABE,
MOJy4YeHUU U OE30MaCHOM HCIIOJNIb30BAHUN BAXXHEUIINX HEOPraHUYECKUX
BEIIECTB B OBITY ¥ MPAKTUYECKOM JIEATEIHHOCTH YEJIOBEKa, OOIINX HAYYHBIX
MIPUHLNNAX XUMHYECKOTO POU3BOJICTBA;

c(OpPMUPOBAaHHOCTh YMEHUIl: BBIABIATH XapaKTEpHbIE MPU3HAKH
IIOHATHM, YCTAHABIMBATh UX B3aMMOCBA3b, UCIIOIb30BATh COOTBETCTBYIOLINE
IIOHATHS TIPU ONMCAHUY HEOPTAHUYECKUX BELIECTB U UX NPEBPALLICHUM;

c(hOpPMUPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMHUECKYIO CHMBOIHUKY
JUIsL COCTaBJIEHUs (DOPMYN BELIECTB W yPAaBHEHHI XMMHUYECKHX PEaKLUM,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBHalbHBIE Ha3BaHUS
OTJIECJIbHBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONPENENATh BaJE€HTHOCTh M CTENEHb
OKHCIICHHS] XUMUYECKUX JIEMEHTOB B COCIMHEHUAX, BUJ XUMUYECKOU CBSI3H
(KoBaJIeHTHA, WOHHA, METAJUTAYECKAs, BOJIOPO/IHAS ), THII
KPHUCTAJUIMYECKOW PEIIETKN KOHKPETHOTO BEIIECTBA;

c(hOPMHPOBAaHHOCTh yYMEHUS OOBSACHATH 3aBUCHUMOCTH  CBOWCTB
BEILIECTB OT BHJA XMMHYECKOW CBSI3M M THIIA KPHUCTAJUIMYECKOW PEIIETKH,
OOMEHHBIH W  JOHOPHO-AKUENTOPHBIM  MEXaHW3Mbl  OOpa30BaHUs
KOBAJICHTHOM CBSI3H;

c(hOpMHPOBAHHOCTh YMEHHU: KIACCU(PUIMPOBATh: HEOPraHUYECKUE
BEILIECTBA II0 UX COCTABY, XUMUYECKNE PEAKIUU IO PA3JINYHBIM IIPU3HAKAM
(uuciy ¥ coCTaBy pearupyrouiux BELIECTB, TEIUIOBOMY 3((eKTy peakuuu,
M3MEHEHUIO CTENEHEH OKHUCICHHSI BJIEMEHTOB, OOpaTUMOCTH, YYacTHIO
Karajau3aropa M Jpyrue); CaMOCTOSTENIbHO BbIOMpaTh OCHOBaHUSA U
KpUTEpUU ISl KJIacCU(UKALMHM HW3y4aeMbIX BEIIECTB M XUMHUUYECKHUX
peaKkuui;

c(hOPMHUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOAUYECKOTO
3akoHa [I. . MenaeneeBa u JEMOHCTPUPOBATh €TI0 CUCTEMATH3UPYIOLLYIO,
00BSICHUTEIBHYIO M IPOTHOCTHUECKYIO (DYHKIUU;

c(hOpMHPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh 3JIEKTPOHHOE CTPOEHUE
aTOMOB W HMOHOB XMMHWYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOTO MEPUOIAOB
[Tepunonuueckort cucrtemsl .M. MennaeneeBa, WUCHONL3YSd MNOHATHS
«QHEPTETUYECCKUE YPOBHH», «IHEPreTHYECKUE IOTYyPOBHW», «s-, P-, d-
aTOMHbIE OpOMTaNM», «OCHOBHOE M BO30YyXIEHHOE DSHEPreTHUECKUE
COCTOSIHUSL aTOMa»; OOBACHITh 3aKOHOMEPHOCTHM HW3MEHEHHS CBOMICTB
XUMHAYECKHUX OJJIEMEHTOB M HX COCAUHEHHM MO MEpUoAaM W TpyImam
[Tepuoguueckon cucremsl [[. M. MenpaeneeBa, BaJICHTHbIE BO3MOYKHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX JIEKTPOHHBIX 000JIOUEK;

c(hOpMHPOBAHHOCTh YMEHMI: XapakTepHu3oBaTh (OMHUCHIBATH) OOLIUE
XUMHAYECKHE CBOMCTBA BEIIECTB pA3JIMYHBIX KJIACCOB, MOATBEPKIAATh
CYLIECTBOBAHME  TIE€HETHUYECKOM  CBSI3M  MEXKIYy  HEOPraHMYE€CKUMH
BEIIECTBAMHA C TIOMOILIBI) YPABHEHHN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKLnil;

c(hOpMHPOBAHHOCTh YMEHHUSI PACKPBIBATh CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKUUKA IOCPEACTBOM COCTABIEHUS AIIEKTPOHHOIO



OalaHca 3THX peaKIlfii; peakiuii HOHHOTO OOMeHa MyTEM COCTABJICHHS WX
MOJHBIX W COKPAUIEHHBIX MOHHBIX YpPaBHEHUW;, pEAKIUNA THUIPOIU3a;
peakuii KOMILUIEKCO0Opa3oBaHus (Ha IPUMEPE THIPOKCOKOMIUIEKCOB LIMHKA
U aJIIOMUHUA);

c(hOopMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH MPOTCKAHUS
XUMUYECKUX PEaKIUi ¢ Yy4ETOM HX DHHEPreTHUYECKUX XapaKTEPUCTUK,
XapakTep U3MEHEHUS CKOPOCTH XUMHUUYECKOW PEaKIMU B 3aBUCUMOCTH OT
pa3nuuHbIX (AKTOPOB, a TaKKe XapakTep CMEIICHHUS XHUMUYECKOrO
paBHOBECHS MO/ BIUSHUEM BHEIIHUX Bo3aercTBul (mpunuui Jle [larense);

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XUMUUYECKHUE PEAKITUH,
JIeXkKaIMe B OCHOBE TPOMBIIIJIEHHOTO MOJIYYEHUS CEPHOU KUCTIOThI, aMMHAaKa,
001111Me Hay4YHbIE MPUHIUIBI XUMHUUYECKUX MPOU3BOJICTB; 11EIECO00PaA3ZHOCTh
MIPUMEHEHUSI HEOPTaHUYECKUX BEHIECTB B MPOMBIIIJIEHHOCTH U B OBITY C
TOUYKH 3PEHUSI COOTHOIICHUSI PUCK-TIOJIb3a;

c(hOpMHUPOBAHHOCTH BIIAJICHUS] CUCTEMOW 3HAHUM O METOJIaX HAYyYHOIO
MO3HAHUS SIBJICHUM MPUPOJbI — HAONIONCHHUE, U3MEPEHUE, MOJICTUPOBAHNUE,
AKCTIEPUMEHT (pealbHbI M MBICICHHBIN), UCTIOIB3YEMbIX B €CTECTBEHHBIX
HayKaX, YMEHHUS TMPUMEHSATh OTH 3HAHUS TIPU IKCIEPUMEHTATIHLHOM
WCCIICIOBAHUU BEIIECTB M I  OOBSICHEHUS XHUMHUYECKHUX SIBICHUMH,
MMEIOIIUX MECTO B MPUPOJE, MPAKTUUYECKOU NESITEIbHOCTH 4YelIOBeKa U B
MOBCEIHEBHOM JKH3HMU;

c(hOpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMHUYECKUX
3HAHUU C TOHSATUSIMHU U TPEICTABICHUSMH APYTUX €CTECTBEHHO-HAyYHBIX
MPEIMETOB JJid 00jiee OCO3HAHHOIO MOHUMAaHUS MaTepUAIbHOTO €IMHCTBA
MHUPA;

c(hOpMHUPOBAHHOCTh YMEHHSI TIPOBOJUTH PACUEThl: C MCIOIb30BAHUEM
MOHATUM «MaccoBasi JIOJIsl BEIECTBA B pPacTBOPEe» U  «MOJSpHas
KOHIIEHTPALIMs»; MacChl BEIIECTBA MWJIM O00bEMa Tra3za IO H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce€ WM OObEMY OJHOTO W3 YYACTBYIOIIHMX B
peaklMK BELIECTB; TEIJIOBOrO 3PQeKra peakuuu; 3HAYeHHUs] BOJOPOIHOTO
MOKa3areyisi PacTBOPOB KHCJIOT M WIECTOYEH C M3BECTHOM CTENEHBIO
JUCCOLMAINK; Macchl (00bEMa, KOMMYECTBA BEIIECTBA) MPOAYKTa PEaKLUH,
€CJIM OJIHO M3 MCXOJHBIX BEIIECTB JAHO B BHUJE PAacTBOpa C ONpPEAEIEHHON
MacCOBOM J10JIe pacTBOPEHHOIO BEIIECTBA WJIM JIaHO B W3OBITKE (UMEET
MIPUMECH ); JOJIM BBIXO/A MPOAYKTA PEaKIUU; 00bEMHBIX OTHOIIICHUHN Ta30B;

cOpMUPOBAHHOCTh yYMEHUN: CaMOCTOSTEIBLHO IUJIAHUPOBaTh U
MPOBOJIUTh XUMUUYECKUUA HKCIEPUMEHT (TIPOBEACHUE pEeaKIUid HOHHOTO
oOMeHa, MOATBEPKICHUE KAYECTBEHHOTO COCTaBa HEOPraHNYECKUX BEIIECTB,
OMpEIENCHUE Cpedbl PACTBOPOB BEIIECTB C IOMOIIbIO HMHIUKATOPOB,
VM3YUYEHUE BIMSHUS Pa3IUUHbIX (PAKTOPOB HA CKOPOCTh XMMHYECKOU
peaKkiiy, pelieHre 3KCIEPUMEHTANbHBIX 3a7ad Mo TemaMm «MeTamib u
«HeMeraie»y) ¢ coOmroneHueM TMpaBwil  0Oe30MacHOTO  oOpalieHusl C
BEUIECTBAaMU U JaboOpaTopHbIM 00OpyaOBaHUEM, (GOPMYIUPOBATH LETh
UCCJIeIOBAaHUs, MPEACTaBIATh B pa3iIuyHOM  (opme  pe3ynabTarbl
AKCIIEPUMEHTA, aHAJIU3UPOBATh U OLICHUBATh UX JJOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh YMEHUM: COOJIIOaTh TMpaBWja IMOJb30BAHUS
XUMUUYECKOW TOoCylaod W J1abopaTOpHBIM O0O0pyIOBaHHEM, OOpallleHUs C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHMSMU TIO  BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB, HKOJOTUYECKH IIeJIeCO00pa3HOro



MOBENICHUSI B OBITY U TPYIOBOW JEATEIBHOCTH B IENSIX COXPAHEHHUSI CBOETO
3I0POBbSI, OKPYKAIOIIEH TPUPOTHON CPEIbl U JOCTUKEHUS €€ YCTOMYUBOIO
pa3BUTHsI, OCO3HABaTh OIIACHOCTb TOKCHYECKOIO JEHUCTBUS HaA JKUBBIC
OpTraHHU3MBbl ONPEACIEHHBIX HEOPTraHWYECKHUX BEIIECTB, IOHUMAs CMBICI
nokazaress [1/IK;

c(hOpMHPOBAHHOCTh YMEHHUW: OCYIICCTBISATh IEJICHANPABICHHbBIN
MOWCK XUMHUYECKOW WH(GOpMAIMU B PA3NUYHBIX HCTOUHUKAX (Hay4dHas |
yueOHO-Hay4YHas JIUTeparypa, CpeacTBa MaccoBor nHpopmanuu, Uutepuer
U Jpyrue), KPUTHUECKH aHAJIM3MPOBATh XHUMHUYECKYI0 HWH(GOPMAIHIO,
nepepaldaTeiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUM C IOCTABIECHHOU
y4eOHOM 3a/1aueil.

TEMATHYECKOE IINTAHUPOBAHHUE
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21 [TpenenbHBIE YIIIEBOIOPOABI — aJKaHBI, 5
] LUKJIOAJIKAHBI
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2.5 ["aJI0reHnpoOn3BOIHBIE YITIEBOIOPOJIOB 4 1
Hroro no pazneny 35
Paznea 3. Kucioponconep:kamme opranmyeckue coelMHeHUs
3.1 Cnuptsl. ®enon 11 1
KapOoHUIIbHBIE COSTUHEHHUS: ATbIETUIBI 1
3.2 keToHbl. KapOoHOBBIE KHCIOTHL. CIIOKHBIE 21 1
3¢upsl. XKupbl
3.3 VYrieBoss 9 1
Hroro no pazneny 41
Pasnea 4. A3orconep:kamye OpranHn4ecKue coeTMHEeHN s
4.1 | AmunBL. AMMHOKHCIOTHL Benku 12 1 2
Hroro no pazneny 12

Pasnen S. BeicokoMoJIeKy IsIpHBIE COEIMHEHUS




5.1 | BBICOKOMOMEKYISPHbIE COEMHEHHS 6 | 1
Hroro no pazneny 6
OBULIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 3 6
11 KVIACC
KosinyecTBo yacos
Ne n/m Haumenosanue pasienos u Tem Kontpoabnbie | IlpakTHuec
NPOrpaMMsbl Bceero
padoTbI padoTsI
Pasnen 1. TeopeTruueckue 0OCHOBbI XUMHH
Crpoenue aroma. [lepuoanueckuii 3aKoH
11 u Ilepuonnyeckas cucrema XUMHYECKUX 9
anemeHToB J[. 1. MenneneeBa
12 Crpoenue Bemiectsa. Muoroo0Opasue 11 1
BELIECTB
1.3 XUMHUECKHE pEeaKuu 19 1 3
Hroro no pazneny 39
Pasnea 2. Heoprannyeckass Xumust
2.1 Hewmeransl 31 1 3
2.2 Merasisl 23 1 2
Hroro no pazneny 54
Pasznen 3. Xumus v :Ku3Hb
31 Mertoapl MO3HaHUS B XUMUU. XUMUS U 9
' JKU3Hb
Wroro mo paznemy 9
OBHLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 4 8
IMOYPOUYHOE IINTAHUPOBAHHE
10 KJTACC
KoJsimuecTBo yacos JIeKTPO}k
Ne Tema ypoka Kontpoabubie | IIpakTnueckue HAara UHPpoBLL
n/n Bcero u3yuyeHusi | 00pa3oBal
padoThI padoTbI
pecypcsbl




[Ipenmer u 3HaueHuE
OPraHU4eCKON XUMUH,
MIPEACTABIICHUE O
MHOT000pa3zuu
OPraHUYEeCKUX
COEIMHEHUI

DNEeKTPOHHOE
CTPOCHHE aToMa
yriepona (OCHOBHOE U
BO30YXKIEHHOE
COCTOSIHHS ).
BanentHrie
BO3MOXKHOCTH aTOMa
yriepoaa

XUMHUYECKas CBA3b B
OpraHUYECKHUX
COCIMHEHUSX.
MexaHnu3Mbl
00pa3zoBaHHs
KOBAJICHTHOU CBSI3U,
crocoObl pa3pbiBa
CBsI3ei

Teopus cTpoeHus
OpPraHUuYECKUX
coenuHeHuit A. M.
bytiieposa

Buabr uzomepun:
CTPYKTypHas,
MPOCTPAHCTBEHHASI.
ONEeKTPOHHBIE

3¢ (HEeKTH B MOJIEKYJIaxX
OpTraHUYECKHUX
COEIMHEHUI

IIpencraBnenue o
KJIaCCU(UKALUU U
CUCTEMAaTHYECKast
HOMEHKJIaTypa
(IUPAC)
OpPraHMYECKHUX
BEIIECTB

Knaccudukanus
peakuuii B
OpPTaHHYECKON XUMUU

Cucremaruszanus u
000011IeHrE 3HAHUHT 110
TeEME

AJNKaHbI:
TOMOJIOTUYECKUH PA/I,
oOmmas popmyina,




HOMEHKJIaTypa U
U30MepHs,
ANIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII

10

duznueckue u
XUMHUYECKHE CBOUCTBA
AJIKaHOB

11

HaxoxaeHnue aikaHoB
B nipupoje. CrocoObl
MOJyYeHUS U

IPUMEHEHHE aJIKaHOB

12

L{pKk1oaakaHbl: o0IIas
opmyua,
HOMEHKJIaTypa U
HU30MepHus,
0COOEHHOCTH
CTPOCHUS U
XHMHYECKHX CBOICTB,
CIOCOOBI ITOJyYCHHUS U
IPUMEHEHHUE

13

Pemenue pacu€rHbix
3a/1a4 Ha OIIPE/CIICHHE
MOJIEKYJISIPHOU
bopMyIbl
OPraHUYECKOTO
BEILIECTBA I10
MacCCOBBIM JI0JISIM
aTOMOB DJIEMEHTOB,
BXOJISIIIMX B €70
COCTaB.
CucremaTusanus u
0000111eH1e 3HAHUIT 110
TeMe

14

AJIKEHBI:
TOMOJIOTUYECKHH psij,
oOmas popmyna,
HOMEHKJIATypa,
3JIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII.
CTpyKTypHasi ¥ LIUC-
TpaHC-U30Mepus
AJIKEHOB

15

dusnueckue u
XUMUYECKHUE CBOWCTBA
ankeHoB. [IpaBuio
MapkoBHUKOBa

16

Crioco0bl OMy4eHus 1




IMPUMCHCHHUC aJIKCHOB

17

[IpakTuyeckas pabora
Ne 1 o Teme
"TlosmydyeHue 3TUIEHA U
U3y4YEHHUE ero CBOMCTRB"

18

Pemenne pacu€rHbix
3a/1a4 Ha OIpeIeICHHE
MOJIEKYJISIPHOU
dhopMyITbI
OpPraHU4eCcKOro
BEILleCTBA

19

AJKaaueHsbl:
COMPSIKEHHBIE,
M30JIMPOBAHHbIE,
KYMYJIMPOBaHHBIE.
OcobeHHoctu
3JIEKTPOHHOIO
CTPOEHHUS

20

XHUMHUYECKHE CBOMCTBA
COHpH)KéHHHX JUCHOB

21

CnocoObl MoMy4YeHus 1
pUMEHEHHE
AJIKa/IMEeHOB

22

AJIKUHBL:
TOMOJIOTHYECKHUH P,
obmras popmya,
HOMEHKJIaTypa,
ANIEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKY,
¢duznyeckue cBOMCTBa

23

XUMHYECKHE CBOUCTBA
AIKWUHOB

24

KauecrBeHnnsle
peaKkuy Ha TPOUHYIO
CBA3b

25

CnocoObl nomy4YeHus u
IPUMEHEHHE AJIKHHOB

26

Pemenne 3amau:
pacy€Tsl 10
YPaBHEHUIO
XUMHYECKON peakiuu

27

Cucremaruszanus u
000011IeHrE 3HAHUHT 110
TEME

28

ApeHbI:
TOMOJIOTUYECKHH psij,
oOmas popmyna,
HOMEHKJIATypa.




DNEKTPOHHOE U
IPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYIT
OeH3071a U TOIyoJIa, UX
¢du3nuecKkue CBOMCTBA

29

XMUMHYECKHE CBOUCTBA
apEeHOB: peaKIuu
3aMeEIEeHUS

30

XHUMHYECKHE CBOMCTBA
apEeHOB: pPeaKIuu
MIPUCOCTUHEHUSI,
OKHCJIEHHE TOMOJIOIOB
OeH3o0i1a

31

Ocobennoctu
XUMHUYECKUX CBOMCTB
CTHpOJIA

32

Pemenue pacu€rHbix
3a/1a4 Ha OIpe/eJICHUe
MOJIEKYJISIPHOM
(hopMyIIbI
OpraHUYeCKOTo
BELIECTBA

33

CniocoObl moMy4YeHHs U
IPUMEHEHUE apEHOB

34

I'eneTnyeckas CBS3L
MEXK]ly pa3InYHbIMU
KJIaccaMH
YIJIEBOAOPOJIOB

35

Pacuértrr o
ypaBHEHUSAM
XUMHYECKUX PEAKIIHM.
CucremaTusanus u
00001IeHIE 3HAHHI 110
TeMe

36

[Ipuponnslii ras.
[lonyTHbie HEPTSIHBIE
rasbl

37

KamenHnslit yrons u
IIPOAYKTHI €TI0
nepepadoTKu

38

Hedtb 1 ciocobs! eé
nepepadoTKH.
IIpumeHenue
POJIYKTOB
nepepadoTKu HePTH

39

I'enernueckas cBa3b
MCKAY pa3JINYHbIMU
Ki1aCCaMH
YIJICBOAOPOAOB




40

l'anorenonpounsBoHbIE
YIJIEBOJIOPOJIOB:
ANIEKTPOHHOE
CTPOCHHE; PEAKIIUU
3aMellEeHUs rajJoreHa

41

JleiicTBue 1ienoyei Ha
rajgoreHInpou3BOIHbIE.
Bs3aumoneiicTtBue
JUTaJIOT€HAJIKAHOB C
MardveM U LUHKOM

42

Cucremarusanus U

000011IeHrEe 3HAHUH 110

pazneny

n n
YieBoaopoasl

43

KonTponpHas padota
10 TEME
"VYrneBogoposast"

44

[IpenensHbIE
OJTHOATOMHBIE CITUPTBHI:
TOMOJIOTUYECKUH P/,
obmas popmyna,
CTPOEHUE MOJIEKY,
nu3oMepus,
HOMEHKJIaTypa,
KJIacCH(UKAIus,
¢u3nyeckue CBOMCTBa

45

XUMHYECKHE CBOUCTBA
MpEeAeTbHBIX
OJTHOATOMHBIX CITUPTOB

46

CnocoObl nomy4YeHus u
pUMEHEHHE
OJTHOATOMHBIX CITUPTOB

47

[Ipocteie aupsr:
HOMEHKJIATypa u
U30MepHs,
0COOEHHOCTHU
GUBUYECKUX U
XUMHUYECKUX CBOUCTB

48

MHoroaroMHbIe
CIIUPTHI:
STUICHITIUKOJIb U
DJIMLEPUH, UX
dusnueckue u
XHMHYECKHE CBOMCTBA

49

Crioco0bl MoMy4eHus u
NpUMEHEHHE
MHOTOATOMHBIX
CIIHPTOB

50

DeHOI: CTpOEHHUE




MOJIEKYJIBL,
¢du3nueckne CBONCTBA.
TokcuuHOCTH eHoIa

51

XUMHYECKHE CBOUCTBA
denona

52

Crioco0Obl oy4eHus u
npuMeHeHue GpeHona

53

[IpakTuyeckas padora
No 2. Pemenue
AKCIIEPUMEHTAIBHBIX
3aj1a4 1o TeMe
"Croupthl ¥ deHob"

54

CucremMarusanus u
000011IeH1Ee 3HAHU 110
TEME

55

AJBIIETU/IB M KETOHBI:
ANIEKTPOHHOE CTPOCHUE
KapOOHMIJIBHOM
IPYIIIIbI,
TOMOJIOTUYECKHE
PAIBI, 001IAs
dopmyna, uzomepus u
HOMEHKJIATypa

56

Anblieruipl ¥ KETOHBI:
(du3nyecKre CBOMCTBA;
peakuuu
IPUCOEANHEHHUS

57

Peakmnu okucieHus u
KauyeCTBEHHBIE
peaKIuu anbJAeTUI0B 1
KETOHOB

58

CnocoObl nomy4YeHust
aAJIbACTU 0B U KETOHOB

59

OJIHOOCHOBHEIE
HpeneIbHbIE
KapOOHOBBIE KHCIIOTHI,
0COOCHHOCTH
CTPOCHUS UX MOJICKYII

60

Hsomepus un
HOMEHKJIaTypa
KapOOHOBBIX KHCJIOT,
ux (puznyeckue
CBOMCTBA

61

XUMHUYECKHE CBOUCTBA
MPEIETbHBIX
OJIHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

Oco0EHHOCTH CBOWCTB
MYpPaBbHHOMN KHCJIOTBI.




Mmuoroobpasue
KapOOHOBBIX KHCIIOT

63

Oco0EeHHOCTH CBOMCTB:
HENPEICIbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
JIMKapOOHOBBIX,
TUAPOKCUKAPOOHOBBIX
KHUCIIOT.
[IpencraBurenu
BBICIIMX KapOOHOBBIX
KHCJIOT

64

IMougarue o
MIPOU3BOTHBIX
KapOOHOBBIX KHCJIOT

65

CniocoObl MoMy4YeHHs U
pUMEHEHHE
KapOOHOBBIX KUCIIOT

66

Crnoxxubie 3GupBbL:
TOMOJIOTUYECKHH PsijI,
obmas popmyna,
U30MepHs U
HOMEHKJIATypa

67

duznueckue u
XUMHUYECKHE CBOUCTBA

3pupoB

68

Pemenne pacu€rHbix
3a/1a4: 10 YPABHCHUIO
XUMHYECKON pPEaAKINH,
Ha OIIpENIEICHHE
MOJIEKYJISIPHOU
bopMyIbl
OpraHUYeCKOTo
BEIIECTBA

69

[IpakTuueckas pabora
Ne 3. Pemienue
IKCTIEPUMEHTATBHBIX
3aJa4 1o TeMe
"KapOoHOBBIE
KUCIOTHI. CIIOXKHBIE

3¢upsr"

70

Kupsl: cTpoeHue,
dusnueckue u
XHUMHUYECKHE CBOMCTBA
(ruaponus)

71

Oco0eHHOCTH CBOMCTB
YKHPOB, COACPIKAIIIX
OCTaTKu
HETpeIebHbIX




JKUPHBIX KUCIIOT.
JKups! B ipupone

72

Mprbia kak conu
BBICHINX KapOOHOBBIX
KHCJIOT, X MOIOIICE
neuctsue. Iloustue o
CHUHTETUYECKHUX
MOIOIINX CPENICTBAX
(CMO)

73

I'eHeTnueckas cBA3b
YIJIEBOJIOPOJIOB U
KHCJIOPOACOAEPKALTUX
OpraHUYECKHUX
BEIIECTB

74

PacuéTrl 110
YpaBHEHUSIM
XUMHYECKUX PEAKIIHI

75

Cucremarusanus u
000011IeHrE 3HAHU 110
TEME

76

Ob6mas
XapaKkTepUCTHUKA
VIJIEBOJIOB U
KJIaCCU(pUKAIUS
YIJI€BOJIOB (MOHO-, 11-
U TIOJIMCaxXapu/ibl)

77

MoHocaxapubl:
¢uznyeckue cBOMcTBa
Y HaXOXJICHUE B
npupojie

78

[IprMeHeHne MIIOKO3bI,
€€ 3HauCHUE B
JKU3HENESITEIBHOCTH
opraHusma

79

Jucaxapuer:
caxapo3sa, MaJibTo3a 1
JakTo3a. Haxoxnenme
B IIPUPOJIE U
MIPUMEHEHUE
JIMCaxapuioB

80

[onmucaxapuabr:
CTpOEHHE
MaKpOMOJIEKYI,
dusnueckue u
XUMHUYECKUE CBOMCTBRA,
pUMEHEeHHe

81

TTonsaTue 00
UCKYCCTBEHHBIX
BOJIOKHAX




82

Pemenne pacueTHbIx
3aJa4 Ha OIpeJelICHHIE
JIOJIY BBIXO/1a IPOAYKTa
peakuuu ot
TEOPETUYECKHU
BO3MOKHOT'O

83

Cucremarusanus u
000011IeHrEe 3HAHU 110
paszzaeny

84

KonTponpHas padora mo
TEME
"Kucnopoaconepkaiue
OpraHUYECKHE
coenuueHus"

85

AMUHEL:
KJ1accuukanus,
CTPOCHHE MOJIEKYII,
obmas popmyna,
HU30MepHus,
HOMCHKJIaTypa
(bu3HYEeCKHUe CBOHCTBA

86

XuMHUYeCKHEe CBOMCTBA
anuQaTnIeCcKUX aMHHOB

87

AHWIIUH: CTpOEHUE
aHWINHA, OCOOEHHOCTH
XUMHYECKUX CBOMCTB
aHUJIMHA

88

CnocoObl nomy4YeHus u
pUMEHEHHE
anupaTHIeCKUX aMUHOB

89

AMUHOKHCIIOTHI:
HOMEHKJIaTypa 1
u3omepusi, puznyecKue
cBoiicTBa. OTHenLHbIE
MIPEICTaBUTENH 0L
AMUHOKHUCIIOT

90

XUMHYECKHE CBOUCTBA
aMHHOKHCIIOT, X
OMOJIOTHYECKOE
3HaUYeHNE aMHUHOKHUCIIOT.
CuHTe3 U THAPOIN3
[IENTUIOB

91

bBenku kak mpupoaHbIe
MOJIMMEPBI; CTPYKTYPBI
OEJIKOB

92

XMMHYECKHE CBOUCTBA
O€JIKOB

93

A3zoTtcoaepxanie
TeTePOLUKINYECKUE




COEIMHEHUS.
Hyxiiennosslie
KHCJIOTBI: COCTaB,
CTpPOEHUE U
Ouosoruueckas poib

94

[IpakTuyeckas pabora
Ne 4. Pemienue
AKCIIEPUMEHTATBHBIX
3aJa4 [0 TEME
"A3zoTconeprKaiue
OpraHUYECKHE
coenuHeHus"

95

[IpakTruueckas pabora
Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX
3a/1a4 110 TEME
"Pacnio3HaBaHue
OpraHUYECKHUX
coequHeHun"

96

KontponwsHas pabora mo
TeMe

"A3oTcoaeprKaniiue
OpTaHWYECKHE
coenuHeHUs"

97

OCHOBHBIE ITOHSITUI
XAMUHA
BBICOKOMOJICKYIISIPHBIX
COCIMHEHNH U METOJIBI
HUX CUHTE3a —
MOJTUMEPH3ALIHS U
MIOJIMKOHAEHCAIIS

98

IInacTMaccsl.
Yuanzanusa u
nepepadoTKa TIaCTHKA

99

DnacTOMEpHI:
HaTypajbHbII
CUHTETUYECKUE
Kaydykd. Pe3una

100

BomnokHa: HatypalbHEIE,
UCKYCCTBEHHBIE,
CUHTETUYECKHE.
ITonumepst
CIIELUAIILHOTO
Ha3HAYCHUs

101

[IpakTuueckas padora
Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
"Pacnio3HaBaHue




IJIaCTMAcC U BOJIOKOH"

102

O06o06mIeHue u
CHUCTEeMaTH3aLIMs
M3Y4YEHHOTO MaTepuaia 1
1o TeMe
"BricokOMONIEKyIpHBIC
coenuHeHus"

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

102

11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo yacoB

KonTpoiabHbie

Bcero
padoThI

IIpakTHYeckue
padoTbI

JlaTra
H3ydeHHsl

Atom. CocTaB aTOMHBIX SJIEP.
XUMHAYECKUHN di1eMeHT. M130TOonEbl

CTpOGHI/Ie QJICKTPOHHBIX
000104YeK aTOMOB, KBAHTOBBIC
qucjia

Knaccudukanys XxuMudecKux
3JIEMEHTOB (s-, p-, d-, f-
AIIEMEHTBI)

PacnpeﬂeneHI/Ie QJICKTPOHOB I10
ATOMHBIM Op6I/ITaJ'I$IM

DNeKTpOHHBIE KOHPUTYpALTUU
aTOMOB 3JICMEHTOB B OCHOBHOM H
BO30Y>KJIEHHOM COCTOSTHUHU

ONeKTPOHHBIE KOHPUTypalluu
MOHOB.
DNEeKTPOOTPHUIIATEIHHOCTD

Ileproguueckuii 3aK0H U
[Iepunonnueckas cucrema
XUMHUYECKHUX 3y1emMeHToB /1. M.
Menneneena, CBA3b C
COBPEMEHHOM TEOpUEH CTPOCHUS
aToMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB
1 00pazyeMbIX UMHU MPOCTHIX U
CJIOKHBIX BEIICCTB 110 IrpyIimaM 1
nepuoam

Cucremarnsanus 1 0000I1IeHE
3HAHHUU II0 TEME

10

Buasl xumuueckou CBSI3U.
MexaHu3MbI 00pa30BaHuUs
KOBaJICHTHOM CBs3U. BogoponHas
CBsI3b. MEXXMOJIEKYIISIPHBIE
B3aUMOJEHUCTBUS




11

BaHeHTHOCTB " BAJICHTHBIC
BO3MOKHOCTH aToMOB. CBS3b
IEKTPOHHOHN CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUECKUM
CTPOCHHEM

12

IIpencraBneHust 0 KOMIUIEKCHBIX
COEIMHEHUSX: COCTaB U
HOMEHKJIaTypa

13

BemecTBa MOIeKyIsIpHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS.
Tunsl KpUCTAITTHYECKUX
PEIIETOK M CBOMCTBA BEILIECTB

14

ITonsarue o JAUCIICPCHBIX
CHCTEMaAX. HpeI[CTaBJ'ICHI/Ie (6]
KOJUJIOMJIHBIX PAaCTBOpaAxX

15

VcTuHHBIE pacTBOPHI:
HACBILICHHBIC M HEHACBIILIEHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparsl

16

CriocoObl BeIpaskeHUs
KOHIIEHTPAIIMH PACTBOPOB

17

Pemenue 3amad ¢
UCII0JIb30BaHUEM TTOHATUI
"MaccoBas J10Jisl paCTBOPEHHOTO
BemecTra", "MosipHas
KOHIIeHTparus"

18

Knaccudukarus u
HOMEHKJIaTypa HEOPTaHUUECKUX
BEIIIECTB

19

Cucremarusanus 1 00001IeHne
3HAHUHU II0 TEME

20

Kontponbshas padota o remam
"CTpoeHue aToma.
[Ieprnonnueckuit 3ak0H 1
[Iepnonnueckas cucrema
XUMHUYECKHUX 3y1emMeHToB /1. M.
Menpneneesa', "CtpoeHue
BeniecTBa. MHoroobpasue
BerecTs"

21

Knaccudukanmst XumMuaeckux
peaKkurii B HEOPraHUIECKON U
OpraHUYECKON XUMUH. 3aKOH
COXpPaHEHUSI MACCHI BEIIECTB;
3aKOH COXpPaHEHHMS U
MpEeBpAILCHHs SDHEPTUU TIPU
XUMHUYECKUX PEAKIHSIX

22

TerunoBbie 3(p(heKThI XUMUUECKUX
peakuuil. Tepmoxumudeckue
ypaBHEHHS




23

Bprurcienus no ypaBHEeHUSIM
XMMHYECKUX PEAKLIUN U
TEPMOXUMHUYECKUM YPABHEHUAM

24

CKopocTh XMMHUYECKON peaKuy,
€€ 3aBUCUMOCTb OT Pa3JIu4HbIX
daxTopos. Karanus u
KaTaJIM3aToPhbI

25

T'omorennsbie 1 reTeporeHHbIe
peakIuu

26

[TpakTrueckas padora Ne 1 mo
teme "BiusHue paznuyHbIX
(bakTOpOB Ha CKOPOCTh
XMMHYECKON peakiuu"

27

O6parumble U HeoOpaTUMBbIE
peakiuu. XMMHYECKOE
paBHOBECHE

28

[TpakTuueckas padora Ne 2 o
teme "BiusHue paznuyHbIX
(bakTOpOB Ha MOJIOKEHUE
XUMHUYECKOT0 paBHOBecus"

29

DIEKTPOIIUTUYSCKAS
nuccoruanusi. CUIbHBIE U
ciabple AeKTponuThl. CTereHb
IUCCOLMAIAN

30

Honnoe npou3sBeeHIE BOBI.
Cpena BOJHBIX PaCTBOPOB.
Bonoponnsiit nokazarens (pH)
pacTtBopa

31

T'maponus conent. Peakuun,
IIPOTEKAIOINE B pacTBOpax
AIIEKTPOJIUTOB

32

[IpakTuueckas pad6ora Ne 3 o
TeMe "XHUMHUYeCKre peakiuu B
pacTBOpax AMMEKTPOITUTOB"

33

OKHUCIATEIHLHO-
BOCCTaHOBUTEIIbHBIE PEAKIINH.
Bakneime oKUCIUTEIN U
BOCCTAHOBUTEIIN

34

Merton 35IeKTPOHHOTO
(271eKTOHHO-MOHHOT0) OanaHca

35

DIIEKTPOJIU3 PACTBOPOB U
pacIuIaBoB BEIIECTB

36

Pemrenne 3ama4 pa3nyHbIX
TUIIOB

37

Pemenue 3agau Pa3JINIHBIX
THUIIOB

38

Cucremarusanust 1 0000IEHIE
3HAHUHU 110 TeMe " XUMUYECKUE
peakuun"




39

KontponbHas pabora 1o reme
"Xumuueckue peakiuun"

40

ITonmoxxeHne HEMETAIIOB B
IIepuonnueckoit cucreme
XUMHUYECKUX 3y1eMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTH
CTPOCHHMS UX aTOMOB.
dusnueckue cBOUCTBA
HEMETAJLIOB

41

ANoTponusi HeMETaJlJIoB (Ha
puUMepe KUCIOpo/ia, CEphl,
docdopa u yrmeposa)

42

Bonopon: monydenue,
bU3HYECKHE U XUMUYCCKHE
cBoiicTBa. ['mapu bl

43

l"ajoreHnl: HaXOXKIEHUE B
MIPUPOJIE, CIIOCOOBI MTOJTYYCHHS,
(bU3HYECKHE U XUMUYCCKHE
CBOMCTBa

44

["aniorenoBogoponbl. Baxxkneiume
KHUCJIOpOICOAEpKAIIUe
COEIMHEHNS TaJIOTEHOB

45

JlaGoparopHsbie u
MPOMBIIIIICHHBIEC CIIOCOOBI
TIOJTyYEHUS TaJIOTCHOB.
[IpumMeHeHHE TAIOTEHOB U X
COEAMHEHUI

46

[IpakTnueckas pabora Ne 4.
PCIHGHI/IG BKCI'IepI/IMeHTaJ'II)HI)IX
3agay mo reme "l"ajmoreusr"

47

Kucnopon: naboparopssie u
IPOMBIIIIEHHBIE CTIOCOObI
NOJTY4YeHUsI, PU3NUECKUE U
XUMHYecKHe cBoiicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

48

OKcHIbI M IEPOKCHU/TBI

49

Pemrenne 3ama4 pa3inuHbIX
THUIIOB

50

Cepa: HaxXOXJACHUE B IPUPOJIE,
CIOCOOBI OTyYeHus,
(1)I/ISI/I‘I€CKI/I6 U XUMHUYCCKUEC
CBONCTBA

51

CepoBonopos, cynbhuabt

52

Kucnoponconep:xariue
coeanHeHus cepbl. OcoOeHHOCTH
CBOWCTB CEpHON KUCIIOTHI

53

[Ipaxtuyeckast padora Ne 5.
Permienue skcniepuMeHTaIbHBIX
3a1a4 no teMe "Cepa u eé




| coenunenus" |

54

A30T: HaxOXKJIECHHE B
MPUPOJIE, CTIOCOOBI
MOJTyYeHUS,
¢buznveckue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIbI

55

Kucnopoaconepxamue
COEIUHEHHNS a30Ta.
OCco0EeHHOCTH CBOWCTB
a30THOM KUCIIOTBI

56

[Ipumenenue azora u
€ro COSIUHEHUMH.
A3zoTHbIe ynoOpeHus

57

dochop: HaXOKICHHE
B IIPUPOJIC, CIIOCOOBI
MOy YCHUS,
(dbuznveckue u
XHUMUYECKHE CBOWCTBA.
dochuns u pochun

58

Oxcunsl hocdopa,
dhochopconepxarue
kucioTel. Conu
dhochopHO# KUCITOTHI

59

[Mpumenenne dhocdopa
U €r0 COCIMHEHUN.
docopHbie
yoopeHust

60

[IpakTrueckas pabora
Ne 6. Pemmenue
BKCHCpI/IMeHTaHBHIﬂX
3aa4 1mo teMme "A30T 1
¢docdop u ux
coequHeHus"

61

VYoiepon: Hax0XKIeHUE
B IIPUpOJIE,
ITIOTPOTTHBIE
Monu(pUKaInu;
¢buznyeckue u
XUMHYECKHE CBONCTBA,
MIPUMEHEHUE

62

Oxcup yrepona(1l),
okeup yrepona(lVv),
yToJIbHasi KUCJIOTa U €€
colu

63

Pemenue 3agau
Pa3JIMYHBIX TUIIOB

64

Kpemuuii:
HAaXOKJEHHE B




MPUPOJIE, CTIOCOOBI
MOJTyYEHUS,
¢buznveckue u
XUMHUYECKHE CBOUCTBA

65

Oxcup kpemuus(IV),
KpEMHUEBAs KUCIOTA,
CHJIMKATBI

66

IIpuMeHeHne KpeMHUA
U €r0 COCIUHEHUH.
CrexJio, ero
MOJTy4YEeHUE, BUJIBI
CTEKJIa

67

Penrenue 3amau
pPa3JIMYHBIX THUIIOB

68

Cucremarusanus u
0000111eHYE 3HAHUHA 110
TeMe "Hemerayinr"

69

KonTpoasHas padora
o teme "Hemeraier"

70

AHanu3 pe3ylnbTaroB
KOHTPOJILHOM paboThI,
KOPPEKIHs OLINO0K

71

[Nonoxxenne MeTAIOB
B [lepuoauueckoii
CHCTEME XUMHUYECKUX
3JIEMEHTOB.
Ocobennocru
CTpOCHUS
AIIEKTPOHHBIX
0007104YEK aTOMOB
METAIIOB

72

O6mume puznueckue
CBOMCTBA METAJIIOB.
[IpumeHeHue
METaJJIOB B OBITY U
TEXHHKE

73

Cr1aBel METAJIOB.
Koppo3zus metaiuios

74

Pentenue 3amau
pa3J'II/I‘-IHI)IX TUIIOB

75

DIIEKTPOXUMHUYECKHI
PAI HAIPSKCHUM
MetasuioB. O0mue
COCOOBI MOTYyYEHUS
METaJIOB

76

Oobmas
XapaKTepUCTHKA
MeTamioB [A-rpynmbl
[Tepuoguueckou




CUCTEMbI XUMUYECKUX
uieMeHToB. Harpuit u
KaJIU{: II0JIy4YEHUE,
¢busnveckue u
XUMHUYECKHE CBOMCTBA,
IIPUMEHEHHE ITPOCTHIX
BELIECTB U UX
COCTUHEHUN

77

O61mas
XapaKTEPUCTHKA
MeTtauioB [IA-rpynmnsl
[Tepuoguueckoit
CUCTEMBI XUMUYECKUX
DJIEMEHTOB. Maruuii u
KaJIBIIMIA: TIOJTy4YeHue,
(buznveckue u
XHMUYECKHE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX
BEIIECTB U UX
COCIMHEHHNH

78

JKéctkocTh BOIBI U
CII0CO0BI €8
yCTpaHEeHUs

79

AJTIOMUHAI:
MOJIyYEHUE,
¢busnveckue u
XUMHYECKHE CBOICTBA,
MIPUMCHCHHE

80

AmpoTtepHbie
CBOMCTBA OKCHJIA K
THUAPOKCUIA
AJITOMUHHSA,
TUAPOKCOKOMITIIEKCHI
AJTIOMUHHSA, UX
MIPUMEHEHHE

81

Pemenune 3agau
pa3JIMYHBIX TUIIOB

82

[IpakTueckas pabota
Ne 7. Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 1o TeMe
"MeTannabl INaBHBIX
noarpymmn"

83

Oomas
XapaKTepUCTUKA
METaJUIOB TOOOYHBIX
noarpynn (b-rpymnm)
[Tepuoguueckon
CHUCTEMBI XUMUYECKUX




OJICMCHTOB

84

dusnueckue u
XUMHUYECKHE CBOUCTBA
Xpoma | ero
COCIUHCHHM, UX
MIPUMEHEHHE

85

Baxueiinime
COCIMHEHHS MapraHIa.
[Tepmanranar kanus,
€ro OKUCIIUTEIbHBIE
CBOMCTBa

86

dusnyeckue u
XUMHYECKHE CBOICTBA
’Keje3a U ero
COETUHEHUH.
[Tonyuenue u
MPUMEHEHUE CIIAaBOB
JKenesa

87

dusnueckue u
XUMHYECKHE CBOICTBA
MEIU U eé
COEIUHEHHH, NX
MIPUMEHEHHE

88

dusnyeckue u
XHUMHYCCKHE CBOMCTBA
IIMHKA U €r0
COCIUHCHHI, NX
MPUMEHEHHUE.
I'nIpOKCOKOMILIEKCHI
IIMHKA

89

[IpakTnueckas pabora
Ne 8. Pemienue
AKCTIEPUMEHTATBHBIX
3aja4 1o TeMe
"MeTanbl MOOOYHBIX
noarpymmn"

90

Pentenue 3amau
pa3IMYHBIX TUIIOB

91

O06001enue u
CHCTEMATHU3AIHA
W3YYEHHOTO
Marepuasa mno TeMe
"Metanaber"

92

KontponwsHas padora
o teme "Metanisr"

93

AHanu3s pe3ynbTaToB
KOHTPOJIbHOW paboTHlI,
KOppPEeKLHUs OLIHOOK

94

Ponrs xumnu B




obecrieueHun
YCTOWYMBOIO Pa3BUTH
YeJI0BEUECTBA.
ITonsiTHE 0 HAy4HBIX
METOoJax
HCCIIEI0BAHUS
BELICCTB

95

Hayunble npuHIUIIBL
OpraHu3aluu
XUMHYECKOTO
MIPOU3BOCTBA.
[IpombInuieHHBIE
CHOCOOBI OTyUYEHUS
BaXHEHIIIMX BEIIECTB

96

XHUMH4YECKoe
3arpsi3HEHUE
OKpY>Karollen cpebl U
€ro MOCJIEICTBUS

97

XuMUsl U 3710pOBbE
YEJIOBEKA.
JlekapcTBEHHBIC
cpencTaa

98

Xwumus numu. Poin
XAMHH B 00€CIIeUeHNH
MHIIEBOU
0e30IacHOCTH

99

KocMmernueckue u
napQpromMepHbIe
cpencTBa. beitoBas
XAMHAS

100

XUMHUA B
CTPOMUTEIBCTBE.
Baxueiinime
CTPOUTEIbHBIE U
KOHCTPYKIIMOHHBIE
MaTepralibl

101

XWMUA B CETBCKOM
XO35IMCTBE.
Opranunueckue u
MHUHEpaJIbHbIE
yaoOpeHus

102

Cucremaruszanus u
000011eHHE 3HAHUHA 110
TEME

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOT'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLECCA

OBA3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI JIVIAA YYEHUKA
» Xumus, 10 xkmacc/ [Ty3ako C.A., Mamaunnaa H.B., [Torikos B.A.,
AxunonepHoe o6mectBo «M3narensctBo «IIpocsemenuey

» Xumus, 10 kmace/ Epemun B.B., Ky3smenko H.E., Tepernn B.1.,
Hposznos A.A., Jlynun B.B.; nox penakiueit Jlynuna B.B., ObimecTtBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AkuinoHepHoe 00111eCTBO
«z3marenscTBO «lIpocsemenne»

* Xumus, 11 knacc/ Epemun B.B., Ky3smenko H.E., [lpo3nos A.A., Jlynun
B.B.; nox penakmueit Jlynuna B.B., O011ecTBO ¢ orpaHuYeHHON
OTBETCTBEHHOCTHIO «/IPO®DAY; AxkiimonepHoe o61miectBo «M3narenscTBo
«IIpocsemenne»

* Xumus, 11 knacc/ Ilyzako C.A., Mamnuna H.B., ITonkos B.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»

Xumus. 8-11 knaccel. CoopHuK aBropckux 3agad. PI'OC

Mapianosa ['anuna JleonnioBHa
TabnauIbI-cxeMbl IO HEOPTAHUYECKOH XUMHH
Typosa Haranes SIkoBneBHa
Xumust. 10-11 kmaccbl. COOpHUK KOHTPOJBHBIX U CAMOCTOSITENIbHBIX padoT

Ceren, Akynenko, banaceBuu

METOAUYECKUE MATEPUAJIBI 1JISA YUUTEJISA
Tabnuywr:

* [IpaBuna o TexHUKe OE30MACHOCTH MPU pabOTe B XUMUUYECKOM
KaOuHeTe.

* Crpoenue aromoB. M30TOMHBI.

* MoHHAaA CBI3H



» KoBasieHTHas CBA3b

* Tumbl KPUCTAINTMYECKUX PELIETOK.

 Knaccugukanus XuMHUECKIX PeaKIuil.

* ['eHeTnyeckast CBsI3b BaKHEUILMX KJIACCOB HEOPTAHMYECKUX BEILIECTB.
* TeroBoit A (HEeKT XUMUYECKON peaKIuu.

* DJIEKTPOIUTHYECKAS TUCCOLUALINSL.

* OKUCIUTENBHO-BOCCTAHOBUTEIbHAS PEAKLIHS.

* PacTBOpHBI U cMecH (TUCTIEPCHBIC CUCTEMBI).

* CKOpOCTh XMMHUUYECKUX PEAKIIUH.

* DIEKTPOIH3.

* XMHYECKOE PABHOBECHE.

* DIIEKTPOHHBIE KOH(UTYypaLIUA aTOMOB.

* DNEKTPOJIA3 PACTBOPA XJIOPHUIA MEIH C YTOJIBHBIM aHOIOM.
* B3auMOCBsI3b €TMHUI] U3MEPEHHU.

* Mnaukaropsl 1 pH cpensl.

* [Tops oK 3aroNHEHUS ANEKTPOHHBIX YPOBHEN B aTOME.

* [Iepuoanueckas cucrema xumuueckux 3memeHToB [[.M.Menneneena.
* TaGnua pacTBOPUMOCTH.

* DNEKTPOXUMHUYECKHUM sl HAPSHKEHUN METAJIIOB.

* DNEKTPOOTPULIATEIBHOCTh ATOMOB.

Ilocyoa:

* [IpoOupkw.

* Kon6er (100 ma, 250 mi).

e [IITaTHUBHL.

* [Ipobupkonepxaremnu.

* [IpoOku ¢ Ta300TBOHBIMU TPYyOKaMHU.

e JIoTKMH.



* Yamku [leTpu.

Cnucok riumepamypuoi:

Xumws. 8-11 xkinaccel. COOpHUK OCHOBHBIX (hopmyit. CripaBovHuK. J[i1s
KOJIbHUKOB U a0uTypueHToB. ®I'OC Ps6oB Muxaun AnekceeBud
Xumus. 10-11 knaccel. COOpHUK 3a/1a4 U YIIPaXKHEHUN. YTITyOJIeHHBIH
YPOBEHb

Ily3axos, [TonkoB, bapeimosa

Xumus. Jxcnpecc-Kype noarotoBku K EI'D Ceuko Onbra MlBanoBHA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETHU UHTEPHET
Inekmponnwvle nocoousn:

Oprannueckas xumus 10-11 knacesl. O0pa3zoBarenbHas koyuiekuus 1C:

Oprannueckas xumusi. MynpTuMena KOMIUIEKC JJISI CPEAHEN IIKOJIbI
JlaGoparopusi cuctem MyabTUMEANA

VY4eOHoe anekTpoHHOe u3ganue xumus 8-11 knacc. BupryansHas
naboparopus.

B pabote ucnons3ytorcs mamepuanvt UKT:

1. Mynsrumenunitneiii kype KUM 8 - 9 knace. M.: OOO «Kupuit u
Medoaunii», 2008.

2. CD-ROM. Y4eOHoe ariekTpoHHOE n3nanue. « Xumus (8-11 kmacce).
Bupryansnas nadoparopusi». 2004. MapI TV, Jlabopatopus cuctem
MysbTHMEnUa, 2004.

3. CD-ROM. VYueOHoe anektponHoe u3ganue. OTkpbitas xumus. [onHbii
MHTEPAKTUBHBIN KypC XUMHUU JUIsl YUAIIUXCS LIKOJI, JIMLIEeB TMMHA3ui. — M.:
000 «®Duzukony, 2002.

4. CD-ROM. DnexkTpoHHBINA pecypc. YIIepoa U €ro COSAMHEHUS.



VYrnesonopoasl. — M.: 3A0 «IIpocsemenne — MEJIA», 2005.

5. CD-ROM. Xumus mis Bcex — XX. Camoyuurens. Pemmenne 3amad. — M.
dupma «1C», 2006.

6. CD-ROM. Xumus ans Bcex — XX. XUMHUYECKHE OTBITHI CO B3PbIBAMH U
6e3. — M.: @dupma «1C», 2006.

Caiiter:

http://www. hemi. nsu. ru — OcHOBBI XUMHH. DNEKTPOHHBINA yUEOHUK.
http://www. chem. km. ru — Mup xumumn.

http://chemistry. ru — OmopHbIe KOHCTIEKTBI TI0 XHMHH IS ITKOJIBHUKOB 8-

11 xmaccos.

www. fipi. ru — @enepanbHbIi HHCTUTYT MEJArOTHYECKUX H3MEPCHU.



