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MNOACHUTEJIBHAS 3ATIMCKA

PaGouas nporpamMma o XMMUU Ha YPOBHE CPEHEro o0IIero oopa3oBaHus
pazpaborana Ha ocHOoBe dDenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit ®enepanuu», TpeOOBaHUI K pe3yJibTaTam
ocBOeHMs (enepanbHO 00pa30BaTEIbHOM MNPOrpaMMbl CpEIHEro OOILIEro
obpazoBanus  (D®OIT  COO), mpeacraBieHHbix B DenepaibHOM
rocyaapcTBeHHoM oOpasoBatenbHOM cTanpapre COO, ¢ yuérom Konuenuuwu
npernojaBanus  y4eOHOro  mpeamera «XHMHS» B 00pa30BaTeIbHBIX
opranmzamusax  Poccuiickon — @exepanuu, — peaIM3yHOUIMX  OCHOBHBIE
o0Opa3oBaTesbHbIE MPOTPaMMbl, U OCHOBHBIX MOJOKEHUM «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoit ®enepauun Ha nepuon ao 2025 roma»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YINIYOJIEHHOIO M3Y4YE€HHsS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpa3zoBanus yuammxcs 10-11 kiaccos.
W3ydyenne mnpenmera, peanuzyeMoe B YCIOBHSX AU(PHEpPEHIIMPOBAHHOIO,
npouiIbHOro OOy4YeHHMs, MPU3BAHO OOECHEYUTh O0IIe00pa30BaTEIbHYIO0 H
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOIMMYIO IS
ajanTayy uX K OBICTPO MEHSIONMUMCS YCIIOBUSM >KH3HU B COIIMYME, a TaKXKe
JUIS  TpOAOKeHHs  OOydeHHs B OpraHu3alusx  NpodecCHOHAIBHOTO
o0pa3oBaHus, B KOTOPHIX XHUMHS SIBISIETCS OJHOW W3 MPUOPUTETHBIX
JVCLUTINH.

B nporpamme 1o XMMuM Ha3Ha4YeHUE Mpeamera «XUMHs» I[O0JIydaeT
NOJpOOHYI0 HMHTEpPIPETAaUi0 B COOTBETCTBUM C  OCHOBONOJArarouuMu
nosioxkeHusimu ®I'OC COO o B3auMOOOYCIIOBIECHHOCTH IIeJel, ConepkKaHus,
pe3ynbTaToB OO0Y4YEeHUS M TPEOOBAHMI K YpPOBHIO MOJATOTOBKH BBIITYCKHHUKOB.
CBHIETENBCTBOM TOMY SIBJISIFOTCS CIEAYIOIIHME BBIOJIHIEMbIE TPOrPAMMON IO
XUMUHU QYHKIIAA:

o UHPOPMAIIMOHHO-METOAMYECKAsA, peaju3alusi KOTOpod  obecreynBaeT

I[MOJY4YCHHUC IIPCACTABJICHUA O OCIIAX, COACPKAHHUM, 06111e1"4 CTpaTcruu



oOy4eHMs, BOCIUTAHUSI U PA3BUTUS OOYYAIOIIMXCA CPEJICTBAMH MPEAMETA,
U3Y4aeMoOro B paMKax KOHKPETHOrO MpoQuIs;

e OPraHMU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas IIPETYCMAaTPUBAET
ONpPEEIICHUE: NPUHIMIIOB CTPYKTYPUPOBAHHMS M  IOCIEI0BAaTEIbHOCTH
U3yuyeHusi y4eOHOTro MaTepuaja, KOJMYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTePUCTUK; MOIXOJ0B K (OPMHUPOBAHUIO COAEPKATEIHLHOM OCHOBBI
KOHTPOJISL U OLIEHKU 00pa30BaTeNbHBIX JOCTHKEHUNM 00YJaroIIMUXCs B paMKax
UTOrOBOM arTectaniuv B (OpMe €IUHOr0 rOCyJIapCTBEHHOIO 3K3ameHa I10
XUMUHU.

[Iporpamma st yrinyOin€HHOTO U3YUYEHUSI XUMUHU:

e YCTaHaBJIMBAET MHBApPUAHTHOE MPEIMETHOE COJIEp)KaHUE, 005A3aTeIbHOE IS
U3y4eHHs] B paMKaX  OTACNbHbIX  npoduied, mnpeaycMaTpuBaer
pacnpeneieHue W CTPYKTYPUPOBAaHME €ro Mo KiaccaM, OCHOBHBIM
coJlep KaTeNIbHbIM JIMHUSIM/pa3ienam Kypca;

e JAET MPUMEPHOE paclpeelieHne y4eOHOro BPEMEHH, PEKOMEHIYEMOI O s
U3YYEHHS OTJENbHBIX TEM;

e TpeIaraeT MPUMEPHYIO  TOCIENOBAaTEIbHOCTh  M3y4YeHHUs  y4eOHOro
MaTepHajla ¢ y4€TOM JIOTMKM TOCTPOEHHUS Kypca, BHYTPUIPEIMETHBIX U
MEXITPEIMETHBIX CBSI3€EH;

e JAET METOAMYECKYIO MHTEPIIPETALUIO LENEeH U 3aa4 U3y4eHUsl IpeIMeTa Ha
yrayOJaE€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IMPUOPUTETOB B CHCTEME
cpenHero  oOmiero  oOpa3oBaHUs, COJAEPKATEIbHOW  XapaKTEPUCTUKU
IUIAHUPYEMBIX ~ PE3YJbTAaTOB  OCBOEHHS  OCHOBHOM  0Opa3oBaTEIbHOMU
IPOrpamMMBbl CpEIHETO o0111ero oOpa3zoBaHus (JINYHOCTHBIX,
METanpeMETHbIX, MNPEIMETHbIX), a TaKKe C Y4YETOM OCHOBHBIX BHJIOB
y4e€OHO-II03HABATENbHBIX  JEHCTBUHA  OOy4arollerocss MO  OCBOCHHUIO
COJIep KaHMs IIpeIMeETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IpOrpaMMe 10 XMMHUHU MPENyCMOTpPEHA

IPEEMCTBEHHOCTh € OOY4YeHMEM XHMMHUHM Ha YpPOBHE OCHOBHOI'O OOIIETro

oOpa3zoBaHus. 3a TpelnejaMd YCTAHOBJIECHHOM MPOrpaMMoil MO0 XUMHUHU



o0si3aTenbHOM  (MHBApUAHTHOM)  COCTaBJISIIOLICH — COJIEpXKaHUS  y4eOHOro
npeaMera «XUMHUS» OCTaércs BO3MOXKHOCTH BBIOOpa €ro BapUaTHUBHOM
COCTaBIIIONIEH, KOTOpas JOJDKHA ONPEHENATbCS B COOTBETCTBHUHU  C
HATIPABJICHUEM KOHKPETHOTO Mpoduiis 00ydeHusI.

B coorBerctBuM ¢ KoHuentyanbHeiMH mosioxkeHusMu OI'OC COO o
Ha3HAYEHUW TMPEAMETOB 0a30BOr0 W YIIyOJEHHOTO YpOBHEW B cHCTEME
nuddepeHIMpoBaHHOT0 O0YYEHHUS Ha YPOBHE cpeaHero oOiiero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJIEHHOIO W3YyYE€HMsS] HAIpaBieH Ha pean3aluio
IPEEMCTBEHHOCTH € TOCIEAYIOUIMM 3TaloM TOJYyYEeHUS] XUMUYECKOIo
o0pa3oBaHUsl B paMKax H3YyYEHHUs CHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX H
XUMUYECKUX  JUCHUIUIMH B By3aX W OpraHU3alMsIX  CPEIHEro
npodeccuoHaabHOro oopazoBanus. B 3Toil CBsI3U H3ydeHUe npeaMera «XuMusi»
OPUEHTHPOBAHO TMPEUMYIIECTBEHHO HA  pacllUpeHne U  yriayOJeHue
TEOPETUYECKOW W TPAKTUYECKONH TOATOTOBKH OOYYArOIIMXCS, BBIOpABIINX
onpenenéHHpld  Npoduiab O0ydeHHs, B TOM YHCIE C MEPCHEKTHBOU
MOCIICYIONIETO TMOTY4YeHUsI XHMHUYECKOTrO OOpa3oBaHHS B OpraHU3AIMSIX
npodeccronaapsHOoro odbpazosanus. Hapsigy ¢ atum, B cBere TpedoBanuit ®I'OC
COO k mnaHupyeMbIM pe3ysibTaTaM OCBOEHHUS ¢eaepalibHON 00pa3oBaTeIbHON
IPOrpaMMbl CpeJIHEr0 OOIIero oOpa3oBaHUs M3YYEHHE TMpeaMera «XHUMUS»
OPHUEHTHPOBAHO Tak)KE Ha pEIIeHHEe 3a/Jad BOCIUTAHUS W COI[HAIBHOTO
pa3BUTUS OOydYarouIuxcsi, Ha (POPMHUPOBAHHE Yy HHUX OOIIECMHTEIUICKTYaIbHbIX
YMEHUM, YMEHUH palMoOHAIM3AIUU Y4eOHOro Tpyaa U 0O0OOIIEHHBIX CIIOCOOOB
JESTENHHOCTH, UMECIOIINX MEXIUCIIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocrapastonuMu npeameTa « XuMus» Ha YpOBHE YIIIyOIEHHOTO U3YICHHS
SBIAIOTCSL yrayOnéHuueie Kypcbl — «Opranmueckas xumusi» u «OOmas u
HEeopraHudeckas xumusi». llpu ompeneneHuM TMOAXOAOB K OTOOpPY U
CTPYKTYPHOI OpTraHHU3allid COJCPKAHUS ITUX KypCOB B MporpamMme Mo XUMUHU
3a ocHoBy mnpuHATHEI nonoxeHus PI'OC COO o paznmuuusx 0a30BOr0 H
yIIyOJIEHHOTO YPOBHEW M3YUCHHUS MTPEIMETa.

OcHoBY conepxaHus KypcoB «Opranuueckas xumus» u «OOmas u



HEOpraHUYecKass XUMHs» COCTABISIET COBOKYMHOCTh MPEIMETHBIX 3HAHUM U
YMEHUH, OTHOCSAUIMXCS K 0a30BOMY YPOBHIO M3Y4YE€HHs IpeaMera. DTa CUCTEMa
3HAHUM TOJyYaeT OINpPEAEIEHHOE TEOPETUUYECKOE JIOMOJIHEHHE, IMO3BOJISIONIEE
OCO3HAHHO OCBOWTH CYIIECTBEHHO OonbImmii 00BEM  (HaKTOJIOTUIECKOTO
maTepuana. Tak, Ha yriyOn€HHOM YPOBHE M3y4yeHHs IpenMera obOecredeHa
BO3MOKHOCTh 3HAUUTEIBHOIO YBENWYeHHS OO0BbEMA 3HAHUM O XHUMHUYECKUX
3JIEMEHTaX M CBOMCTBaX MX COCJUHEHHI HAa OCHOBE PACIIUPEHUS U YIiyOJIeHUs
IPE/ICTaBIIEHUNA O CTPOCHHUH BEIECTBA, XUMUYECKOUN CBSI3U U 3aKOHOMEPHOCTSIX
NPOTEKAHUS pPEaKUuid, pacCMaTPUBAEMbIX C TOYKH 3PEHUS XUMHUYECKON
KMHETUKM W TEePMOJMHAMHKHU. VI3yuyeHuHe mMepuoguveckoro 3akoHa U
[lepuoanyeckoid  CHUCTEMBbI ~ XMMHUYECKHUX  JJIEMEHTOB  Oa3upyercss  Ha
COBPEMEHHBIX KBAHTOBOMEXAHMYECKUX NPEJICTABICHUSAX O CTPOCHUM aToOMa.
XuUMHYECKasi CBSI3b OOBACHSAETCS C TOYKH 3PEHUS SHEPreTUYECKUX MU3MEHEHUU
npu €€ o0pa30BaHWU M Pa3pyLICHUH, a TAKKE C TOUYKU 3PEHUS MEXAHU3MOB €€
oOpazoBanus. M3ydyeHue THUIIOB peakuuil [JOMONHSIETCS (OPMHUPOBAHUEM
NpeICTaBICHUN 00 ANMEKTPOXUMUYECKUX MPOLIeccax U 3JIEKTPOIN3E pacIljiaBoOB U
pacTBOpOB BEWIECTB. B Kypce OpraHm4eckodl XWMHHM IPU PACCMOTPEHHH
PEaKIMOHHOM CHOCOOHOCTH COEIUWHEHUN ynenserca oco0oe BHHUMAaHHE
BOIpocaM 00 DBJeKTPOHHBIX 3(d@eKTax, O B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYyJIaX U MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHHe HUMEeT TO, 4YTO Ha COJEpPKAHUE KYpCOB XUMHUU
yIrIyOJIEHHOTO YPOBHS HW3YYEHHS JMJIs KJIAcCOB OMPEACNEHHOr0 MpOouIs
(r1aBHBIM 00pa30M HA UX CTPYKTYPY M XapakTep JOMOITHEHUN K 00IIel cucteme
NPEIMETHBIX 3HAHUM) OKa3bIBAIOT BIMSHUE CMEXHBIE MpeaMeThl. Tak,
HampuMep, B COJEpKaHUU MpeAMeTa Uil KIJIACCOB XUMHUKO-(U3UYECKOTO
npodusiss Oonbiioe 3HaUeHUE OyAYT MMETh 3JIEMEHTHI yueOHOTrO MaTepuaia 1o
obmiedt xumuu. [lpum u3ydeHuu mnpeaMera B JAHHOM cllydae akIeHT Oyjaer
cZieJlaH Ha OOIIHOCTh METO/IOB MO3HAHMSI, OOIIHOCTh 3aKOHOB U TEOPUM B XUMHHU
U B (uU3MKE: aTOMHO-MOJIEKYJsipHass Teopusi (MOJIEKYJsipHasi Teopusl B

(i)I/ISI/IKe), 3aKOHbI COXpPAaHCHUA MACCbl WM OHCPIruH, 34aKOHbI TCPMOAMHAMHUKH,



3JIEKTPOJIN3A, IPEACTABIICHHS O CTPOSHUHU BEIIECTB U JPYTOE.

B TO Xe BpeMs B COIEpKAaHMM IIpeAMETa I KJIACCOB XHWMHKO-
ouonornyeckoro npoduist OONbIINI yIeIbHBIA BeC OYIET UMETh OpraHuYecKast
xumus. B 3TOM ciywae mpeaocTaBisieTCs  BO3MOXKHOCTBD Juid  Ooisee
OOCTOATEIBHOIO PACCMOTPEHUSI XMMHUYECKOM OpraHu3alluy KIETKH Kak
OMOJIOTMYECKONl CHCTEMBI, B COCTaB KOTOPOM BXOHAT, K IpPUMEPY, TaKHe
CTPYKTYpPHBIE€ KOMIIOHEHTBI, KaK JIMIUJAbI, OENKH, YIJIEBOAbI, HYKIEHUHOBBIE
KHUCJIOTHI U Apyrue. IIpu 3ToM 3HaHMA O cOCcTaBe U CBOMCTBAxX IPEACTaBUTEIECH
OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIIYKAaT OCHOBOW I W3Y4YEHUS
CYILIIHOCTH NPOLECCOB (POTOCUHTE3A, IbIXaHMs, TUILEBAPEHUS.

B mnumane QopmMupoBaHHMsS OCHOB HAyYHOTO MHMPOBO33PEHHS, OCBOCHHS
OOLIEHAyYHbIX METOAOB IIO3HAHHMS M ONbITa MNPAKTUYECKOTO NPUMEHEHUS
HAay4YHbIX 3HAHUM HU3ydeHHE mpeamera «XuMUsS» Ha YIIYOJIEHHOM YpOBHE
OCHOBAHO Ha MEXIIPEIMETHBIX CBS3SX C yUeOHBIMU MPEAMETaMH, BXOIAIIUMH B
COCTaB  NIpeaMeTHbIX  obnactell  «EcTecTBEHHO-HAY4YHbIE  MPEIAMETHI»,

«Maremaruka u nHGOpMaTHKa» U «PycCkuil S3bIK U JTUTEpATypPay.

HEJIM U3YYEHUSA YYEBHOI'O ITPE/IMETA
[Ipu m3ydeHun ydeOHOro mpeamera «XuMus» Ha yriayOJEHHOM YpOBHE

TaKkke, Kak Ha YPOBHE OCHOBHOI'O U CpEIHero olmiero oobpa3oBaHus (Ha

0a30BOM  YypOBHE), 3ajayeil  MEPBOCTENEHHOM  3HAYMMOCTU  SIBIISCTCS

dbopMHUpOBaHWE OCHOB HAayKH XUMHUHU KakK o00JacTH  COBPEMEHHOTO
€CTECTBO3HAHUSA, NPAKTUYECKON JEATEIbHOCTH YEJIOBEKAa MW OJHOr0 U3

KOMITOHEHTOB MHUPOBOW KyJNbTYphl. PemieHne 3Tol 3aaum Ha yriayOJEHHOM

YPOBHE U3YYEHUS MPEIMETA MPENOIaracT peain3alnio TaKUX Leel, Kak:

e (opmupoBaHue mpeACTaBICHUN: O MaTepUATbHOM €IWHCTBE MHpA,
3aKOHOMEPHOCTSIX U TMO3HABAEMOCTH SIBJICHUI MPHUPOJABI, O MECTE XUMHU B
CUCTEME ECTECTBEHHbIX HayK M e€ Beayled poiau B 0OecrnedeHUu
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEIICHUU MPOOIEM IKOJIOTHUYECKOM,

SHEPreTUYECKOM U THUIIEBOM O€30MacHOCTH, B PAa3BUTHUU MEIUIIMHBI,



CO3JIJaHUM HOBBIX MAaTE€pUaJIOB, HOBBIX MCTOUHHKOB SHEPTUU, B 0OECIICUCHUU
palMOHAILHOT'O MPUPOJIONONIH30BaHUS, B (POPMUPOBAHUU MUPOBO33PECHUS U
oOlell KyJbTypbl 4YEIOBEKAa, a TakKXKe DJKOJIOTUYECKH OOOCHOBAHHOIO
OTHOIIIEHHUS K CBOEMY 3JI0POBbIO U IPUPOJHOM CPELE;

e OCBOCHHE CHCTEMBI 3HAHMH, JICKAIIIUX B OCHOBE XMMHYECKOIN COCTaBIISIONIEH
€CTEeCTBCHHO-HAYYHON KapTUHBI MUpa: PyHIaMEHTAIbHbBIX TOHATHH, 3aKOHOB
U TEOpUM XHMHH, COBPEMEHHBIX MPEIACTABICHUA O CTPOCHUHU BEIIECTBA HA
Pa3HBIX YPOBHAX — ATOMHOM, MOHHO- MOJICKYJISIPHOM, HaJAMOJIEKYJISIPHOM, O
TEPMOJIUHAMUYECKUX M KHUHETHYECKHUX 3aKOHOMEPHOCTSX IPOTEKaHUS
XUMHYECKMX PEaKUUi, O XHWMHUYECKOM pPABHOBECHUM, paCTBOpax M
JUCTIEPCHBIX CHUCTeMaX, 00 OOIMX HAYYHBIX MPHUHIUNAX XUMHUYECKOTO
IPOU3BOJACTBA;

e (opmMupoBaHHUE y 0o0yyarnmxcs OCO3HAHHOT'O MMOHUMAaHHUSI
BOCTPEOOBAaHHOCTH CHCTEMHBIX XHMHYCCKMX 3HAHMM IS OOBSICHCHHS
KIIIOYCBBIX HJEH W TPOOJIEM COBPEMEHHOW XHMHUH, IS OOBSICHEHUS U
MIPOrHO3UPOBAHUS SIBJICHHM, WMEIOIIUX E€CTECTBEHHO-HAYYHYIO IPHUPOY;
IPAaMOTHOT'O pEIIeHUs] MPOOJIeM, CBSA3aHHBIX C XHMHEH, MPOTHO3WPOBAHUS,
aHaJaW3a M OIICHKH C ITO3MIIMHM DKOJOTMYECKOM O€30IMacHOCTH IOCIIEICTBUH
OBITOBOM M TPOU3BOJACTBEHHOM JCATEIBLHOCTH YEJIOBEKa, CBS3aHHOM C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOJIb30BAHUEM U TIEpepabOTKOM BEIIECTB;

e yIUIyOJIEHHE MPEACTABICHUNA O HAYYHBIX METOAaX IMO3HAHUS, HEOOXOAUMBIX
JUIsi  TPUOOPETEHUST YMEHHI OpPUEHTUPOBATHCSI B MHUPE BEIIECTB H
O0BSICHEHHUS XHUMHYECCKHX SBICHUN, HMEIONIUX MECTO B TPHPOJES, B
MPAKTHYECKOMN JEITEIbHOCTH U MMOBCEIHEBHOMN KU3HMU.

B mwiane peanuzanuu nepBoOYEpEAHBIX BOCIMUTATEIBHBIX M PA3BUBAIOIINX
GYHKIUR 1IeT0CTHON CUCTEMBI CpeIHero o0Iero oopa3oBaHus MpyU U3YYCHUH
npeaMera «XHUMHS» Ha YIUIYOJEHHOM YpPOBHE OCOOYIO aKTyaJlbHOCTH
puoOpeTaroT TaKUe eI U 3a]1a4H, KaK:

e BOCHHUTaHUE YOSKIEHHOCTH B MO3HABAEMOCTH SIBJICHUU MPUPOJIBI, YBAKEHUS

K TpPOLECCy TBOpPUYECTBA B O0JACTH TEOPETUUYECKUX U MPUKIATIHBIX



UCCJIe0BaHUN B XUMUH, dbopmupoBaHue MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAallMM K OOYYEHUI0O M TO3HAHHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIIO ¥ CAaMOBOCTIUTAHUIO HA OCHOBE YCBOEHHUS OOIIECUEIIOBEUECKUX
IICHHOCTEH;

e pa3BUTHE MO3HABATEIBHBIX HMHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
crocoOHOCTe oOyuaromuxcs, (HOPMUPOBAHHE Y HHUX CO3HATEIHHOTO
OTHOIIEHUS K C€aMOOOpa30BaHUIO M HENPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBUIO YCICIIHOW MPO(ECCHOHATBHON U OOIIECTBEHHOW EATEIIbHOCTH,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO M MOTPEOHOCTHU B 3JI0POBOM
o0Opa3se KHU3HU,

e (QopMHpOBaHME YMEHMH M HABBIKOB PAa3yMHOI'0 MPUPOJIONOIH30BaAHUS,
Pa3BUTHE DKOJOTUYECKOW KYJIBTYPHI, MPUOOPETEHUE OIbITa OOIIECTBEHHO-

MOJIE3HOU DKOJIOTHYECKOHN JIEATEIHbHOCTH.

MECTO KYPCA B YYEBHOM IIVIAHE
OO6miee 4YMCIO YACOB, MPEAYCMOTPEHHBIX [UJIi HW3Y4YEHUS XUMHUHU Ha
yrayOJ€HHOM YPOBHE CpEIHEro 00I1Iero oopa3oBaHusi, COCTaBIsIeT 272 4acoB:
B 10 kimacce — 136 yaca (4 gaca B Heneno), B 11 kmacce — 136 yaca (4 yaca B

HEJICITIO).

COJEPXAHME YYEBHOI'O IPE/IMETA

10 KITIACC
OPITAHUYECKASA XUMUSA
Teopernueckue 0CHOBBI OPraHUYECKON XUMMH.
[IpenMer W 3HAYEHME OPraHUYECKOW XWUMHH, IMPEICTABIEHUE O
MHOrooOpa3uy OpraHnYeCKUX COETMHEHH.
DNEKTPOHHOE CTPOEHHME aToOMa YIJepoja: OCHOBHOE U BO30YXAEHHOE

cocTosiHuS. BajgeHTHbIE BO3MOXKHOCTH aToMa yriepo/aa. XuUMHYECKasl CBS3b B



OpraHUYeCKUX COEIMHEHUAX. Tumbl THOPUAM3AUUU ATOMHBIX OpOuTaNel
yriepoaa. MexaHu3Mbl 00pa30BaHMsl KOBAJICHTHOW CBSI3M (OOMEHHBIA WU
JIOHOPHO- aKLENTOPHbIN). TUMBI NEepeKpbhIBaHUS aTOMHBIX OpOMUTANIEH, G- U T-
cBsi3u. OnuHapHasi, nBOMHasi W TpoilHas cBsi3b. CrocoObl pa3pbiBa CBSA3EH B
MOJIEKyJlax opraHuueckux BemecTB. [loHstTne o cBOOOJHOM paguKae,
HyKJIeoduie u anekTpodue.

Teopuss cCTpoeHHMsI OpraHu4yeckux coeauHeHuid A.M. byriaepoBa u
COBPEMEHHBIE TMPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAY€HUE TEOpUHU
CTPOEHHUSI OpraHUYEeCKUX CoeNuHEeHHil. MOoNeKyIsipHble W CTPYKTYpPHbIE
dopmynbl.  CTpykrypHble (GOpMYJIbl  pa3IMYHBIX BHUAOB: pa3BEpHyTasd,
COKpali€HHas, ckenerHas. M3omepus. Buasl wusoMepum: CTpyKTypHas,
IPOCTPAHCTBEHHAsA. OJEKTPOHHbIE 3(P(PEKTbl B MOJEKYyJIaX OpPraHUYECKUX
COeMMHEHNN (MHIYKTUBHBIN U ME30MEPHBINA YD PEKTHI).

[IpencraBnenue o kiaccupuKaluu OpraHUYECKUx BemiecTB. Ilonarue o
(GyHKIIHOHAIBHON rpymime. ['omonorus. ['omonornueckue PAIBL
Cucrematuueckass HoOMeHKJaTtypa oprannueckux coeaunenuii (IUPAC) wu
TPUBHAJIbHBIE HA3BAHUS OT/IEJIbHBIX MPEACTABUTEIICH.

OcobeHHOCTH U Ki1accu(UKalus OpraHu4eckux peakiuil. OKUCINTENbHO-
BOCCTAHOBUTEIIbHBIE PEAKLIUHA B OPraHUYECKON XUMUMU.

OKCHepUMEHTAJIbHbIE METOJbl M3YYEHHUS BEIIECTB M UX IPEBPAllCHUI:
O3HAaKOMJIEHHE C OOpa3laMu OpraHMYECKHX BEUIECTB M MaTepHalaMH Ha HX
OCHOBE, ONBITHl MO MPEBPAILECHUIO OPraHUYECKUX BEUIECTB IPU HarpeBaHUU
(mnaBneHue, oOyTrJIMBaHHE U TOPEHHUE), KOHCTPYMPOBAHHE MOJIEIEH MOJEKYJ
OpraHUYECKHUX BEILECTB.

YrieBoaopoabl.

Ankanbl. 'oMmonoruueckuii psij ankaHoB, oOmas ¢popMyina, HOMEHKIATypa
U U30MepHUsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKAHOB,
sp®- rudpuau3anysi aTOMHBIX opOuTanedl yriepoja, 6-cBsi3b. Dusmyeckue

CBOMCTBA aJIKAHOB.

XVMMHUYECKHE CBOMCTBA QAJIKAHOB: PEAKIMU 3aMELICHUs, W30MEpU3ALUH,



ACTUAPUPOBAHMS, MUKINU3AlUH, [TUPOJIN3a4, KPCKHUHT'A, TOPCHUA. Hpe)ICTaBJ'ICHI/IC
O MEXaHU3MCE peaKuHﬁ paauKaJIbHOI'O 3aMCIICHHA.

Haxoxnenue B npupoe. CriocoObl MonMy4YeHus: ¥ NPUMEHEHHE aJIKaHOB.

[Muknoankanel. O6mast Qopmyna, HOMEHKIaTypa M H30MEpHsL.
OCOOEHHOCTH CTPOEHUSI M XUMUYECKUX CBOMCTB MallbIX (IMKJIOMNPOIIaH,
HUKI00yTaH) M OOBIUHBIX (IIUKJIOMEHTAaH, IMKJIOreKCaH) LHUKIOAJIKaHOB.
CnocoObl TOTy4YeHUs U IPUMEHEHNE UKIIOATKAHOB.

Aunkensl. ['oMonoruueckuit psij ankeHoB, o0masi Gopmyiia, HOMEHKIaTypa.
DIEKTPOHHOE K MPOCTPAHCTBEHHOE CTPOGHHE MOJCKY] alKCHOB, Sp°-
ruOpuan3anys aTOMHBIX opOHTaneil yriepona, 6- U m-cBs3u. CTpyKTypHas u
reoMerpudeckas (Luc-tpaHc-) uzomepus. PU3HUECKHE CBOMCTBA AJIKEHOB.
XHWMHYECKUE CBOMCTBA: PEAKIIMU IPUCOECINHEHHUS, 3aMELIECHUS B O-TIOJIOKECHHE
IpU JIBOMHOW CBS3M, MOJMMEpU3aluu U okucieHus. [IpaBuio MapkoBHUKOBA.
KauecTBeHHBIE peakMM Ha JBOWHYIO CBA3b. (CHoOCOOBI TIOTy4YeHUS W
NPUMEHEHUE aJIKEHOB.

AJKaJIUEHBI. Knaccuduxanus aJIKaJIUCHOB (comnpsikEHHBIE,
U30JIMPOBAHHbIE, KYMYAupoganHvle). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHUS U
XUMHAYECKUX CBOWMCTB CONPSDKEHHBIX IHEHOB, 1,2- u 1,4-npucoenuHenue.
[Tonumepusanuss conpspKEHHBIX AHEHOB. CHOocOObI MOMYYEHHs] U IPUMEHEHUE
AJIKaJUEHOB.

Anxunsl. ['oMonoruueckuit psiji ankuHOB, 001as Gopmyia, HOMEHKIATypa
U U30MeEpHUsA. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKHHOB,
Sp- ruOpuauzanus aTOMHBIX opOuTanei yriaepoxa. Pusnyeckue CBOICTBa
QIKUHOB. XUMHUYECKHE CBOICTBA: pEaKklUMU NPUCOEAMHEHUS, AUMEpPHU3aLUu U
TpUMEpHU3aluy, OKUCIEeHHUA. KucioTHble CBOWCTBA QJKMHOB, HMEIONIUX
KOHIIEBYIO TpPOWHYIO CBsA3b. KadecTBeHHbIE peakUuUd Ha TPOHHYIO CBS3b.
CriocoObl TOy4YeHHs U MPUMEHEHUE aJTKUHOB.

Apomartnueckue yriieBoaopoAbl (apeHbl). ['OMONOru4eckuii psj apeHoB,
obmast  ¢opmyna, HOMEHKIATypa W  H30Mepus.  ODJEKTPOHHOE U

IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYNbl OeH3oja. DU3WYEcKHe CBOHCTBA



apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUK 3aMEeIIECHUs
B OCH30JIbHOM KOJIBLIE U YIJIEBOJIOPOJHOM paJHKaje, peaklui IPUCOEIUHEHNUS,
OKHCJIEHHE roMoiioros Oensona. [Ipeacrasienre o0 OpUEHTHPYIOUIEM AEHCTBUN
3aMecTuTeNied B OEH30IbHOM KOJBIIE Ha TPHUMEPE AIKWIBHBIX PaJIHKAIOB,
KapOOKCHJIbHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIbl, aTOMOB T'aJIOr€HOB.
OCoOEHHOCTH XUMHUYECKUX CBOWCTB cTHpona. [lomumepusanus CTHpOIA.
CriocoObl TOMy4YeHUS U IPUMEHEHNE apPOMATUYECKUX YTIIEBOAOPO/IOB.

[Tpuponnsiii ra3. [lomyrHeie HedTsHbIC Ta3bl. HeTh 1 €€ nmpoucxoxaeHue.
Kamennblii yroinb M mOpoaykThl ero mnepepaboTku. CrocoObl mnepepadoTKu
He(TU: TEperoHkKa, KPEeKUHr (TEPMUYECKUM, KATATIUTUYECKUi), PUDOPMUHT,
nuposu3. [IpoaykTel nepepadoTku HedTHU, X TPUMEHEHHE B MPOMBIIIJIEHHOCTH
U B OBITY.

['eneTnyeckas CBA3b MEXKAY Pa3IMYHBIMU KJIACCAMU YTIIE€BOJIOPOIOB.

DIEKTPOHHOE CTPOCHHME TaJOreHNPOU3BOAHBIX YIIE€BOAOPOIOB. Peakuun
3aMEUIEHUs] TaJlor€Ha Ha TUAPOKCOrpyNNny, HUTPOrpynmny, LIUAHOTIPYIIILY,
amuHorpytmmy. JlelicTBHEe Ha TrajJoreHInpOU3BOHBIE BOJHOTO M CIIMPTOBOIO
pactBOpa mENoYM. B3anmoaencTBUe AUTalOreHaAIKaHOB ¢ MAarHUEM U LIMHKOM.
[TonsiThe 0 METAJLIIOOPTaHUYECKUX COCIMHEHUSAX. Hcnonbs3oBanue
rajOreHIPOU3BOAHBIX YIJIEBOJAOPOJAOB B OBITY, TEXHUKE MU TPU CHUHTE3E
OpPraHUYECKHUX BEUIECTB.

OKCIEpUMEHTAIIbHBIE METOJIbl M3YYEHUsl BEIIECTB M HX IPEBPaALICHUII:
u3ydeHue  (U3MUECKUX  CBOWCTB  YIVIEBOJOPOJOB  (pacTBOPUMOCTH),
KaueCTBEHHBIX PEaKIUil YIJIeBOJIOPOI0B PA3IMUHBIX KIAcCOB (0OECIBEUMBAHME
OpOMHOI WJIM MOJHOM BOJBI, pacTBOpa MEpMaHTaHaTa Kajusi, B3auMOJICHCTBUE
alleTWJIeHa C aMMHadyHbIM pacTBopoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy>XeHHE YIJiepoJla U BOJOpPOJa B OPraHUYECKUX BEUIECTBAX, MOIy4YEHHUE
STUJIEHA M U3YYEHHUE €ro CBOMCTB, O3HaKOMJIEHUE C KoyuekiusiMu «HepTth» u
«Yromp», ¢ oOpa3laMu IUIACTMACC, KaydyyKOB W PE3UHBI, MOJAEIHPOBAHUE
MOJIEKYJI YIIIEBOJOPO0B U TAJIOr€HIIPOU3BOAHBIX YTIIEBOAOPO/IOB.

Kuciopoacoaep:kaiiue opraHuueckne coeTHHeHNs.



[IpenenvHble ogHOATOMHBIE cHUPTHL. CTpoeHHE MOJIEKy]l (Ha MpuMmepe
MeTaHojla M 3TaHona). ['omonormyeckuit psg, obmias ¢dopmyna, U30MepHs,
HOMEHKJaTypa U kjaccupukanus. Puznyeckue CBOWCTBAa MpeaeiabHBIX
OJTHOATOMHBIX CHUPTOB. BOMOpOIHBIE CBS3M MEXIY MOJIEKYJIaMH CIHPTOB.
XHWMHYECKHE CBOMCTBA: pPEAKUWHU 3aMELICHUs, ACTUAPATALMH, OKHCIICHUS,
B3aMMOJCHCTBHE C OpPraHWYeCKUMH U  HEOPraHMYECKUMH  KHUCJIOTaMH.
KauecTBeHHass peakuuss Ha OJHOATOMHBIC CHHUPTHI. JleWCTBHE »dTaHONA U
METaHOJa Ha OpraHu3M uejoBeka. CHocoObl MONY4YEHHs] U IMPUMEHEHHE
OJTHOATOMHBIX CIIUPTOB.

ITpocTeie 3¢upsl, HOMEHKIaTypa U uzomepus. OcoOEHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOMCTB.

MHoroaToMHbl€ CHOUPTBHl — ATUJIEHIJIMKOIb M IHIEpUH. DU3nyYecKue u
XUMHUYECKME  CBOMCTBA:  peaKklUu  3aMELICHHs,  B3aUMOJACICTBHE  C
OpraHM4EeCKMMU M HEOPraHWYECKHMMH KHUCJIOTaMH, KauyeCTBEHHAsl peaklHs Ha
MHOroaToMHble  cnupThl.  IIpeacTtaBieHne 0  MeXaHU3ME  peaklHi
HyKJeopmwibHOro 3amenieHus. [lefictBue Ha opraHuzM dyenoBeka. CrocoObl
HOJIYYEHUS] U IPUMEHEHHE MHOTOaTOMHBIX CITUPTOB.

®enon. CtpoeHHe MOJIEKYNbl, B3aUMHOE BIHSHHUE T'HIPOKCOIPYIIBI U
OeHzonbHOro  sAnpa. ®usznueckue  cBoiictBa  (¢eHona.  OcobeHHOCTH
XUMHUYECKHX CBOMCTB (eHosa. KauecTBenHsie peakiu Ha peHon. TOKCMYHOCTh
(denouna. CnocoOb1 NOJIy4EeHUS U pUMEHEHUE (benona.
denondopmanpaeruaHas cMoia.

KapOoHuibHbIe COEAMHEHHS — albJerHJbl U KETOHBI. IJIEKTPOHHOE
CTpOCHHE KapOOHWIbHOW Tpynmbl. ['oMonoruueckue psiibl aabACTUIOB U
KETOHOB, 00mIas (¢opmyia, U3oMepusi 1 HoOMeHKIaTypa. dusndeckue cBOWCTBa
aJbJIErUJI0B U KETOHOB. XMMHUYECKHUE CBOMCTBA aJIbJIETUIOB U KETOHOB: PEAKINH
npucoenvHeHus. OKUCIEHHME albJIErMJI0B, KaueCTBEHHBIE pPEAKUUU Ha
anbseruabl. CrocoObl OTYyYEeHUs U IPUMEHEHUE albJAeruI0B U KETOHOB.

OOHOOCHOBHBIE —TpeneNibHble KapOOHOBBIE KHUCIOTBHL. OCOOEHHOCTH

CTPOEHHUS MOJEKyl1 KapOOHOBbIX KHCHOT. WM3oMepus u HOMEHKIATypa.



dusznueckre CBOMCTBA OJHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHUCIIOT.
BoaopoaHbie CBSI3M MEXIYy MOJEKyJaMH KapOOHOBBIX KHCJIOT. XHUMHUYECKHUE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIUS dTepUPUKAIINYU, PEAKIIUHA C YUACTUEM
YTJIEBOJIOPOJIHOTO paaukana. OCOOEHHOCTH CBOMCTB MYypPaBbUHOM KHCIIOTHI.
[TonsiTue o0 mTPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX ddupax.
MHoroo6pa3ue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOMCTB HENPEASIbHBIX H
apOMAaTHUYECKHUX KapOOHOBBIX KHCJIIOT, JTUKapOOHOBBIX KHCJIIOT,
THAPOKCUKAPOOHOBBIX KUCIOT. IIpencTaBurenu BhICIIMX KapOOHOBBIX KHCJIOT:
CT€apUHOBAsl, MAaJILMUTHUHOBAS, OJIEUHOBAS, JUHONEBAA, JTUHONEHOBAS KUCIOTHI.
Crioco0ObI MOTy4YeHUs U IPUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxuble 3¢upsl. 'omonornueckuit psg, oOmwas Gopmyia, U3oMepust U
HOMEHKJIaTypa. PuU3NUecKkue U XMMHUYECKHE CBOMCTBA: TUIPOJIU3 B KHUCIOW U
HIETIOYHOM Cpeae.

Kupwi. Ctpoenue, pusndeckne u XUMHIECKUE CBONCTBA KUPOB: THAPOIIH3
B KHCIOH W menodHor cpeae. OcoOSHHOCTH CBOKMCTB JKHPOB, COJIEPIKAIIAX
OCTaTKH HENPEIeNbHbBIX )KUPHBIX KUCIOT. JKUpHI B IPUPOIE.

Mpb1d Kak COMM BBICIIMX KapOOHOBBIX KHCJIOT, MX MOIOIIECE JEHCTBHE.

OOmas xapakTepucTrka yriieBoaoB. Kinaccudukaius yriieBoioB (MOHO-, -

U monucaxapubl). MoHocaxapuisl: TJIIOKO3a, (pyKTO3a, rajgakro3a, pubdosa,
ne3okcupu6o3a. Guznyueckre CBOMCTBA U HAX0XkKIEHHUE B pupoje. POTOCHUHTES.
XUMHUYECKHE CBOMCTBA TJIIOKO3bI: PEAKIMU C Y4YaCTUEM CIHUPTOBBIX H
aNbJACTUIHOW TPYMIN, COUPTOBOE UM MOJOYHOKHCIOE OpokeHue. [Ipumenenue
TJIIOKO3bI, €€ 3HAauYeHUE B KUZHEACATEILHOCTH oOpraHusma. Jlucaxapuibl:
caxapo3a, MaJIbTO3a U JakTo3a. BoccTaHaBiMBarolue 1 HEBOCCTAHABIMBAIOIINE
nucaxapuabl. ['uaponus qucaxapuaoB. HaxoxaeHue B pupojie U MpUMEHEHUE.
[Tonucaxapuapl: KpaxMall, IIIMKOreH U 1eitoi03a. CTpoeHUE MaKpOMOJIEKYII
KpaxMajia, TJMKOre€Ha M Ueuioiao3bl. Du3nyeckue CBOWCTBA Kpaxmana u
[EJUTIONIO3b. XWUMHUYECKHE CBOMCTBA Kpaxmala: THAPOJN3, KayeCTBEHHas
peakius ¢ MOJAOM. XUMHUUYECKHE CBOMCTBA IIEILTIONO3bI: THIPOIN3, MONTYYECHUE

3(1)I/Ip0B OCIIKOJIO3bI. [Tonstne 00 HCKYCCTBCHHBIX BOJIOKHAX (BI/ICKOBa,



alleTaTHBINA MIENK).

DOKCIIEpUMEHTAIIBHBIE METOJIbl M3YYEHUSl BEIIECTB M HMX IPEBPALICHHIA:
pPacTBOPUMOCTh PA3JUYHBIX CHOUPTOB B BOJE, B3aUMOJACHCTBHE JTaHONA C
HAaTpPUEM, OKHCIIEHHE STUJIOBOIO CIMPTA B AJIBJETH] HAa PACKAIEHHOW MEIHOU
MIPOBOJIOKE, OKHCJICHHUE STHJIOBOIO CIHUPTA IUXPOMATOM Kajaus (BO3MOXKHO
UCIIO0JIb30BaHUE BHUJICOMATEPHUAIIOB), KaU€CTBEHHBbIE PEaKIMU Ha ajdbJeruabl (C
ruapokcunom  auammuHcepeOpa(l) wm  ruapoxcumom  wmenu(Il)), peaknus
ruiepuHa ¢ ruapokcugom meau(Il), xummudeckre cBoCTBa pacTBOpa YKCYCHOU
KHUCJIOTHI, B3aUMOJECHCTBHE pacTBOpa TIIOKO3bl ¢ ruapokcugom wmeau(Il),
B3aMMOJICMCTBUE Kpaxmajia ¢ MOAOM, PEUIEHUE AKCIEPUMEHTAJbHbBIX 3a]ay M0
temaM «CrupThl U perons», «KapOoHoBbie KUCIOTHL. COXKHBIE SQUPBDY.

A30TCoep:Kale OPraHudecKue coeIMHeHU .

AMHHBI — OpraHM4YecKWe TMPOM3BOJAHBIE ammuaka. Kiaccudukarus
aMUHOB: anudaruyeckue W apoMaTHYECKHE; TEePBUYHBIC, BTOPUYHBIE U
Tperrunbie. CTpoeHHe MOJIEKYII, 001mmas Gpopmyiia, n3oMepusi, HOMEHKIIATypa U
¢dbusznuecke CBOWCTBA. XHMHUYECKOE CBOWCTBA anu(aTHUuecKuX aMHUHOB:
OCHOBHBIE CBOWCTBA, aIKUJIMPOBAHHUE, B3aUMOJECHCTBUE MEPBUYHBIX AMUHOB C
a30TUCTOM KUCI0TOW. CONMM aNKUIaMMOHHUS.

AHWIMH — TMpPEICTaBUTENb AMHUHOB apoMarhueckoro psga. CrtpoeHue
aHWwIMHA. B3auMmHOe BIMSHME TPyNI aTOMOB B  MOJIEKYJIE aHWIMHA.
OcOoOEHHOCTH XUMHUYECKHUX CBOMCTB aHWIMHA. KadecTBEHHbIE peaKIMu Ha
aawmH. CrocoObl TONy4YeHUS W TPUMEHEHHWE anupaTHYECKUX aMHUHOB.
[TonyueHnue aHWIMHA U3 HUTPOOEH30JIA.

Amunokucnotel. Homenkiarypa u uzomepus. OTAenbHbIE NPEICTaBUTENN
0- AMUHOKHCIIOT: TJIMIHH, ajJlaHuH. Du3nyeckue CBOWCTBA aAMUHOKHCIOT.
XUMHUYECKHE CBOMCTBA aAMUHOKHCIOT Kak amM(OTEpHBIX OPraHHUYECKUX
COCJIMHEHMM, peaklMsl TOJUKOHJIEHCAU, OOpa30oBaHUE NENTUIAHOW CBS3H.
buonornueckoe 3HaueHNE aMUHOKHUCIOT. CUHTE3 U THAPOJINA3 NENTUIOB.

benku xak mpuponHbie nonuMmepbl. [lepBudHas, BTOpUYHAs U TPETUYHAS

CTpYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OEIKOB: TMAPOIM3, JACHATYypalus,



KaueCTBEHHbIC PEaKIIMU Ha OCJIKU.

OKCIEPUMEHTAIBHBIE METOJIbl M3YyYE€HUS BEIIECTB U HUX MPEBPALICHUI:
pacTBOpeHUE OCJIKOB B BOJE, JIeHATypalus OEIKOB NMPU HArpeBaHUU, IIBETHHIC
peakiuun  Ha  O€IKH,  peINIeHHEe  JKCIEPUMCHTAIBHBIX  3aJad 110
TeMaM. «A30TCoJiepKallle OpraHUYecKHe CcoeAuHeHHs» W «Pacro3HaBaHue
OPraHUYECKUX COCITMHECHUN.

BbicokoMoIeKYJISIDHBIE COeIMHEHUS.

OCHOBHbIE  TIOHATHUS XMMHHU  BBICOKOMOJIEKYISIPHBIX  COEIUHEHUII:
MOHOMEp, MOJIMUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALNU, CPEIHSIS

MOJIEKYJISIpHAs

mMacca. OCHOBHBIE METOJbI CHHTE€3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIUS.

[Tonumepubie Martepuanbl. [lmacTMacchl (MOAWMATUIICH, MOIUIIPOMUIIEH,
MOJIMBUHWIXJIOPU, TIOJUCTUPOJ, TOJMMETUIMETAKpUIAT, MOJIUKapOOHATHI,
nonudTUIeHTepedTanar). Y Tunusaius u nepepadboTka miacTuka.

DOnactoMepbl:  HaTypaldbHbId  KaydyK, CHHTETHYECKHE  KaydyKu
(OyTamueHOBBIN, XJIOPOIPEHOBBIN, H30IIPEHOBBIN) M CHUIMKOHBI. Pe3uHa.

Bonokna: HaTypalibHBIE (XJIOMOK, IIEPCTh, IIEIK), HUCKYCCTBEHHBIC
(BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CIIeLIMAIBHOT O Ha3Ha4YEHUs (Tedon, KeBJap,
AJIEKTPOIPOBOJIAILME OJIUMEPBI, OMOpa3naraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIbHBIE METOJbl M3YYECHHS BEIIECTB W UX MPEBPAIICHUI:
O3HAKOMJIEHHE C o0pa3liaMd TPHUPOAHBIX W HMCKYCCTBEHHBIX BOJIOKOH,
IacTMacc, Kay4dyKoB, pEIIEHHE HKCIEPUMEHTAIbHBIX 3aJady 10 TeMe
«Pacro3HaBaHHe IJIACTMACC U BOJIOKOH.

Pacuérnbie 3amaumn.

Haxoxnenue MomekyaspHOW (opMysbl OPraHUYECKOro COCAMHEHHUS IO
MacCOBBIM JIOJSIM DJIEMEHTOB, BXOMSIIMX B €r0 COCTaB, HaXOXKJICHUE
MOJICKYJISIPHOW (DOPMYJTBI  OPTaHUYECKOTO COCIUHEHHSI MO Macce (00BEMY)

MPOJIYKTOB CrOpaHMsi, 1O KOJMYECTBY BelllecTBa (Macce, 00bEMY) MPOIYKTOB



peaklMy W/WIM HCXOAHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYPHOU (HOpMYIIbI
OpPraHUYeCcKOro BEIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB
IIOJIYYEHHUsI, ONPEAEIECHNUE TOJIU BBIXOAA MPOAYKTA PEAKIHUHA OT TEOPETUYECKHU
BO3MOKHOTO.

MeXnpeaIMETHBIE CBSI3H.

Peanuzanust MexnpeaMeTHbIX CBSI3€H NPU M3YYEHMH OPraHUYECKON XMMHUHU
B 10 kiacce ocyliecTBisieTcsl 4epe3 MCHOJIb30BAHME KaK OOLIUX E€CTECTBEHHO-
HAy4YHBIX TOHATHHA, TaK W TOHSATWH, MPHHATHIX B OTACIBHBIX MpEAMETax
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE TMOHSATHUSA: SBJIEHHE, HAY4YHBIM (akT,
TUIOTE3a, TEOpHUs, 3aKOH, aHaliu3, CUHTE3, KIacCHU(HUKalus, HaOIoJIeHue,
U3MEpPEHUE, IKCIIEPUMEHT, MOJIEb, MOJEIUPOBAHUE.

dusmuka: Marepus, aToM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKya,
SHEPreTUYECKUH YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHUE
BEIECTBA, (PU3MYECKUE BEIMYMHBI, €AUHUIIBI U3MEPEHUsl, CKOPOCTb, IHEPTus,
macca.

buonorus: knerka, oOpraHu3M, »KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh,  AaBTOTPO(HBIA W  TeTepoTpO(HBIA  TUIl  NUTAHUA,
OpoxeHue, GOTOCHHTE3, IbIXaHUe,  OeNKw, YIJIEBOABI, KHUPHI,
HYKJIEMHOBBIE  KHUCIJIOTBI, (JEPMEHTBI.

['eorpadus: none3Hbie UCKOMAaEMbIE, TOTLIUBO.

TexHoyiOrMsl: MUIIEBbIE  MPOJIYKTHL, OCHOBBI PpPAlMOHAJIBLHOTOMUTAHUS,

MOIOImME CpCaACTBA, MaTCpHaAJIbl N3 HCKYCCTBCHHBIX U CHHTCTHYCCKHNX BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHUM.
Atom. CocTaB aTOMHBIX sifiep. XumMudeckuit anemeHT. M3otomnel. CTpoenue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPreTUUECKHUE YPOBHU U

NOAYPOBHU. ATOMHBIC opOuTanu. Kinaccupukanuss XUMUYECKUX AJIEMEHTOB (S-,



p-, d-, f-amementsl). PacnpeneiieHrne 3J€KTPOHOB MO aTOMHBIM OpPOUTAISIM.
DJIeKTPOHHBIE KOH(PUTYpallUM aTOMOB  JJIEMEHTOB  IEPBOr0—4eTBEPTOIO
NEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM  COCTOSIHUU, DJIEKTPOHHBIC
KOH(UTypaliy HOHOB. DNEKTPOOTPUIIATEIILHOCTb.

[lepuonnuecknit 3akoH u llepuognueckass cucTEMa XUMHYECKHX
sanementoB .M. MenneneeBa. CBsi3b  NEPUOAUYECKOrO 3aKOHA U
[leproaUUECKOW CHUCTEMBI XHUMHUYECKUX D3JIEMEHTOB C COBPEMEHHOW TEOpUEHU
CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHSI CBOWCTB XHMMHYECKHX
3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX M CJIOXHBIX BELIECTB IO TPYIINaM U
nepuoaam. 3HaueHue nepruoandeckoro 3akona /.M. Menneneesa.

XuMHu4ecKkast CBsA3b. BHIIbI XMMHWYECKOW CBSI3U: KOBAJIECHTHAs, WMOHHAs,
MeTajinyeckas. Mexanu3smbl 00Opa30BaHUsl KOBAJIEHTHOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKIENTOPHbIA.  OJHEpruss W JJuHAa  CBsi3U.  [loJApHOCT®,
HaIIPABJICHHOCTh W HACBIIIAEMOCTh KOBAJICHTHOM CBs3U. KpaTHble CBS3H.
BonoponHas cBaA3b. MeXMONIEKyYIApHbIE B3aUMOICHCTBYS.

BasieHTHOCTh M BaJICHTHbIE BO3MOXKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpbl MOJEKYJI C HX TE€OMETPUYECKHUM CTPOCHHEM (HAa mpUMEpe
COEIMHEHUI 3JIEMEHTOB BTOPOI0 MEPHUOJA).

[IpencraBiieHre O KOMIUIEKCHBIX coeAuHEHHsX. CocTaB KOMIUIEKCHOTO
MOHA:  KOMIUIEKCOOOpa3oBaTelb,  JUTAHIbl.  3HAYEHUE  KOMIUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHALIMOHHONW XUMHH.

BemectBa MOJIEKYISIPHOTO W HEMOJEKYJSIPHOTO  CTpPOE€HUA. TuIib
KPUCTAJNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsitre o nucnepcHbix cuctemax. Mctuaubie pactBopshl. [Ipeacrasienue
0 KOJUTOUJHBIX pacTBOpax. CrocoObl BBIpaKEHUS KOHIIEHTPAIMd PACTBOPOB:
MaccoBas J10JI BEUIECTBA B pacTBOpE, MOJISIPHAs KOHIEHTpauus. HaceleHnHbie

N HCHACBIIMICHHBLIC PACTBOPLI, paCTBOPHUMOCTD. KpI/ICTaJIJIOFI/I,ZIpaTBI.

Knaccudukamuss w  HOMEHKIATypa  HEOPTraHWYECKUX  BEIICCTB.
TpuBuanpHble Ha3BaHHWS  OTJCIBHBIX MPEACTABUTEINEH HEOPraHUYECKUX

BCHICCTB.



Knaccudpukanus  XuMHUYECKUX  peakuid B HEOPraHMYEeCKOW W
OPraHNYEeCKON XMMHU. 3aKOH COXPAHEHUSI MACChI BEIIECTB; 3aKOH COXPAHECHUS U
NpeBpalleHUs SHEPruy TMpPU XUMHUUYECKUX peakuusx. TemnoBbie 3(DQexTsl
XMMHYECKUX peakui. TepMOXUMUYECKUE YPABHEHHUS.

CkopocThb XMMHYECKOW peakluu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX

¢bakTopoB.

['omoreHHbIe U TeTEpOreHHbIe peakiuu. Katanus u Kkatanu3aTopsbl.

OOpatumple W HEOOpAaTHMbIE pEaKIUU. XHUMHUYECKOE pPaBHOBECHE.
KoHncTanta XxuMuueckoro paBHOBecUs. @aKTOpbI, BIUSAIOIIAE HA TOJIOKECHUE
XMMHYECKOTO PABHOBECHS: TEMIIEPATypPa, JABJIICHUE U KOHILICHTPALUU BEIIECTB,
yuacTByromux B peakuuu. [Ipunnun Jle Hlarense.

Onektponutudeckas auccouuanus. CUIbHbIE W CJA0bIe DJIEKTPOIUTHI.
Crenenp auccounanuu. Cpena BOAHBIX PAacTBOPOB: KUCIOTHAs, HEUTpasibHas,
nienouHas. Bogopoansiii mokaszatens (pH) pactBopa. 'uaponus coneit. Peakiiuu
MOHHOTO OOMEHa.

OKUCITUTENbHO-BOCCTAHOBUTENIbHBIE  peakiuu. (CTEneHb  OKHCICHUS.
Okucnutenb W BOCCTaHOBUTENb. l[Ipoliecchl OKUCIEHHS U BOCCTAHOBJICHUSI.
Baknelmme OKUCIUTEIN M BOCCTAHOBUTEIH. METOJ 3JIEKTPOHHOro OajaHca.
DNEeKTpOIn3 pacTBOPOB U PACILIIaBOB BEIIECTB.

OKCIEpUMEHTAIIbHBIE METOJbl M3YYEHHUS BELIECTB M HUX MPEBPAILCHUMN:
pa3lIoKEHHUE TEPOKCHIA BOAOPOAA B NPUCYTCTBUU KaTalu3aTopa, MOJIENH
KPUCTANIMYECKUX  PEIIETOK, TPOBEJIEHUE pEeaklUuid HOHHOTO OOMEHa,
ONPEAECIECHUE CPEIbl PACTBOPOB C MOMOIIBIO UHAUKATOPOB, U3YYEHUE BIIHUSHUA
pa3IMUHbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEaKIMU U TOJIOKEHUE
XMMHYECKOTO PABHOBECHSI.

Heopranuueckast Xumusi.

[Tonoxenne HeMmeraimioB B lleprognueckoil cucTeMe XUMHUYECKUX
anemeHtoB J[.MI. MeHneneeBa M OCOOEHHOCTHM CTPOECHHS MX aTOMOB.
duznyeckue CBOMCTBA HEMETAIOB. AIJIOTPONHS HEMETAJUIOB (Ha MpuMepe

KHCJIOpOJia, cephl, pocdopa u yrieposa).



Bonopon. Ilonyuenue, pusnueckue u XMMUYECKHE CBOMCTBA: PEAKIIUU C
MeTajuylaMd Y HEMeTaJllaMH, BOCCTAHOBUTENbHBIE CBOMCTBA. [ 'Uapuabl.
TomIMBHBIE YTIEMEHTHI.

["amorensl. Haxoxxnenue B mpupoe, crnocoObl MoydeHus, (Gu3ndeckue u
XUMHUYECKUE CBOMCTBA. ["anoreHoBOAOPOIBI. Baxnenmmue
KHCIIOPOJICOAEPKAIIUE  COEAUHEHHUS]  TaJIOT€HOB. JlabopaTtopHbie  ©
MIPOMBIIICHHBIE CIIOCOOBI MOIyYeHUs raoreHoB. [IpuMenenne rajoreHoB U ux
COE€IMHEHUH.

Kucnopon, o3oH. JlabopaTopHbie U MPOMBIILICHHBIE CITIOCOOBI MOTYYCHUS
kucioposa. Gusnyeckre U XUMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCIOpoJa 1
030Ha. OKCUIBI U IEPOKCHUJIBI.

Cepa. Haxoxaenwe B MpuUpOjE, CIOCOOBI TONy4YeHUS, (HU3NYECKUE HU
xumuaeckue cpoiictBa. CepoBomopon, cymbdumbl. Oxcua cepbi(IV), oxcua
ceprl(VI). CepHucras u cepHas KUCJIOTHI M HUX coid. OCOOCHHOCTH CBOMCTB
CEepHOU KUCIOThI. [IpruMeHenne ceprl u €€ COeAMHEHUN.

A3zor. Haxoxnenwe B mpupojie, CIOCOOBI MONMy4YeHUs, (PU3UYECKHE U
XUMUYECKUE CBOWCTBA. AMMUAK, HUTpuAbl. Okcuabl azora. A3oTHCTas U
a30THasg KHUCIOTHI W uX coiu. OCOOEHHOCTHM CBOMCTB a30THOM KHCIIOTHI.
[IpumeHeHue a30Ta ¥ ero COeAMHEHUH. A30THBIE Y00pEHUSI.

®dochop. Haxoxnenne B mpupoje, CrnocoObl MOTydeHus, (U3NYecKue u
xumuaeckue cBorictBa. @ochuner u pochun. Oxcuasr Gocdopa, hochopHas
kuciora u e€ comu. [Ipumenenme docdopa u ero coenunenuit. PocdopHbie
yI0OpEHHSL.

VYrnepon, HaxoXAeHHWE B MNpuUpoje. AJIOTPONHBIE MOAU(PUKAIIHIH.
duznyeckue W XUMHYECKHME CBONCTBAa IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepogom. Okcup yraepona(ll), okcua yrnepona(IV), yronpHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yrojb, afgcopOuus. Oyiepensl, rpadeH, yriepoaHbie
HaHOTPYOKku. [IpruMeHeHne MpOoCThIX BEUIEeCTB, 00PAa30BAaHHBIX YIIEPOJIOM, U €ro
COCIUHECHUN.

Kpemuuii. Haxoxaenue B mpupoze, CrocoObl MonydeHus, puanyeckue u



xumuueckue cpoictBa. Okcup kpemHusi(IV), kpemHueBasi KUCI0OTa, CUJIUKATHI.
[IpumeHeHne kpemHUs U ero coeauHeHuid. CTEKI0, €ro MOJIy4YEeHHE, BUJIbI
CTEKJIA.

[Tonoxenne wmeramnoB B llepuonmyeckol cucremMe XUMHUYECKHX
aneMeHTOB. OCOOEHHOCTH CTPOECHUS SJIEKTPOHHBIX 000JI0YEK aTOMOB METAILIOB.
O6mme Qu3nyueckue cBoiicTBa MeTawioB. [IpumeHeHune MeTamioB B OBITY U
TexHuke. CIUiaBbl METAILJIOB.

DNEeKTPOXMMUYECKUM Psii  HampsikeHUH MetaioB. OOmme crnocoOsbl
MOJIYYEHUS METaJLIOB: THJIPOMETAILITYPIus, MUPOMETAITYPIus,
anekTpoMeramutyprus. [lonstue o koppo3uu meramioB. CrnocoObl 3alIUThl OT
KOPPO3HH.

O6mas xapakrepuctrka metamioB IA-rpynmnsl Ilepuoguueckoil cucteMbl
XUMUYECKUX OJEeMEHTOB. Hatpmii w kanwii: monydeHue, GU3NYECKUE W
XMMHYECKUE CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHECHUMN.

O6mrast xapakrepuctika MeramuioB [IA-rpynmsr [lepuonmueckor cucTeMbl
XUMHUYECKUX DJIEMEHTOB. Marumii W KalblHMii: moiydeHue, (U3HUecKue Hu
XUMHYECKUE CBOWMCTBA, MPUMEHEHUE MPOCTHIX BEUIECTB M HX COEIUHEHHIA.

XKécTkocTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

AJIFOMUHUNA: TOJAydYeHHEe, (QU3NYSCKHe W XUMHYECKHE CBOMCTBA,
NpUMEHEHUE TPOCTOTO BEIIECTBA M €r0 COCAWHEHUU. AMQOTEpHBIE CBOMCTBA
OKCH/JIa U TUAPOKCUA ATIOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6miasi xapakTepucTUKa MeTauIoB Mmo0ouHbIXx mnoarpynn (b-rpymm)
[Tepnoguueckon CUCTEMbI XUMUYECKUX JIEMEHTOB.

Pu3nyuecKkrne U XMMHUYECKHE CBOMCTBA XpoMa M €ro coeanHeHuil. OKcuabl
u rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u 1UXpoMaThl, KX
OKHCIIUTENbHBIE CBOMCTBA. [lonyueHne u npuMeHeHrne Xxpoma.

DOU3UYECKUEe M XUMHWYECKHE CBOMCTBA MapraHiia M €ro COCIUHCHUU.
Baxwneiimme coequnenuss Mapranua(ll), wmapranma(IV), wapranna(VI) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA.

dusnueckue U XMMHYECKHE CBOMCTBA jKeJie3a U ero coequHennii. OKCuasl,



ruapokcuabl U conu keneza(ll) m xenesa(Ill). TlomydyeHue u mpumeHeHUe
JKeJle3a U ero CIJIaBOB.

PuU3NYECKUEe U XUMUYECKUE CBOMCTBA MENIU U €€ coenuHeHnil. [lonyuenue
Y IPUMEHEHUE MEIU U €€ COSTMHEHUH.

[{uuk: momydeHue, GU3MIECKUEe M XUMUYECKHUE CBOMCTBA. AMQOTEpHBIE
CBOWCTBAa OKCHUJIa W THUAPOKCUJA UMHKA, THAPOKCOKOMIUIEKCHI IIMHKA.
[IpruMeHeHne HMHKA U €r0 COCIMHEHUM.

OKCIIEpUMEHTAIIBHBIE METOJbl M3YYEHHUS BEIIECTB M WX NPEBPALICHUN:
u3ydeHre oOpas3loB HEMETAIJIOB, TOpEeHUe cepbl, Gpocdopa, xene3a, MarHus B
KHCIIOPOJI€, M3Y4YEHHE KOJUIEKUMH «MeTamibl W CIUIaBbD», B3aUMOJEWUCTBUE
HICJIOYHBIX U IIEJOYHO3EMEIbHBIX  META/UIOB ¢  BOJOH  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), B3aUMOJICHCTBHME IIMHKA M Keje3a ¢
pacTBOpaMM KHUCIIOT W IIEI0YEH, KaYeCTBEHHBIC PEAKIIMM HAa HEOPTaHUYECKUE
AQHUOHBI, KAaTUOH BOJOPOJa M KATHOHBI METAJUIOB, B3aMMOJICUCTBUE
TUAPOKCUIOB AIFOMUHMS U IUHKA C PACTBOPAMH KHUCIOT W IIEJI0YEH, pelleHne
DKCHEPUMEHTAIbHBIX 3agay 1o TemaMm: «[amorener», «Cepa u €€
coenmuHeHus», «A30T u ¢ochop M HX COCOUHEHHs», «MeTamibl TIaBHBIX
HOJrPYIID, «MeTallbl MOOOYHBIX TOATPYIII.

XuMHUSA H KU3Hb.

Ponp xumMum B o0Oecnie4eHHHM YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA.
[IoHATHE O HayyHbIX METOJAX I[IO3HAHUS H METOJOJIOTMHA HAYYHOTO
UCCIICIOBAHUSI. Hayunsie TIPUHITUTIBI OpraHu3aluu XUMUYECKOTO
npou3Bo/icTBa. [IpombllieHHbIE CTTIOCOOBI MOTYUYECHHS BAXKHEHIITUX BEIIECTB (Ha
npuMepe  MPOU3BOJACTBA  aMMHakKa, CEPHOM  KHUCJIOTBI,  METaHOJIA).
[IpoMbllUIEHHBIE CHOCOOBI TMOJYYEHUS! METAUIOB M CIUIABOB. XHMMHYECKOE
3arpsi3HEHUE OKPYXAUIEW Ccpeapl W ero mnociaeAactsus. Ponbp xumuu B
00€CIIeYeHN U dHEPreTUIeCKOr 0€30MacHOCTH.

Xumuss W 300poBbe 4yenoBeka. JlekapcTBenneie cpexacrtsa. IIpasuia
UCIIOJIb30BaHUsl JIEKAPCTBEHHBIX IMpenaparoB. Poiap XWUMUM B Pa3BUTUU

MCIUIMHBI.



XuUMUs TUIIU: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE 100aBKU. Poib Xxumuu B
o0ecrieueHnu MUIIEBOM 0€30MacHOCTH.

Kocmernueckne u mapdromepusie cpenctBa. beitoBas xumus. [IpaBuna
0€30MacHOr0 HMCIOJB30BaHUS TPENapaToB OBITOBONH XWUMHUU B ITOBCEIHEBHOMN
KU3HMU.

XuMUSl B CTPOUTENIBCTBE: BaXKHEUIIINE CTPOUTEIbHbIE MATEPHUAIIBI (LIEMEHT,
O€TOH).

XuUMHUS B CEJIbCKOM X03siicTBe. OpraHnyeckre U MUHEpaibHbIe YI00pEHUSI.

CoBpeMeHHBbIE KOHCTPYKIIMOHHBIE MaTepHuaibl, KpAacKu, CTEKJIO, KepaMHuKa.
Marepuainel s 2J1eKTpOHUKU. HaHOTEeXHOIOrMu.

Pacuérnbie 3amaun.

Pacuérpi: Maccel BelecTBa Wik 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
Macchl (00bEMa, KOJNMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJHO M3
BEIIIECTB MUMEET MPUMECH, MacChl (00bEMA, KOIMYECTBA BEILECTBA) MPOAYKTA
peakiuu, €clii OJHO W3 BEHIECTB JAaHO B BHUJE pPacTBOpa C OMNPEIEIEHHOM
MAacCOBOM JI0JIE PAacTBOPEHHOI'O BENIECTBA, MACCOBOM JIOJU W MOJISIPHOU
KOHIICHTPAIIMU BEIIECTBA B PAcCTBOPE, JIOJM BBIXOAA MPOAYKTAa PEAKIHUH OT
TEOPETUYECKH BO3MOMKHOTO.

MexnpeaMeTHBIE CBS3H.

Peanuzanus MeXNpeaIMETHBIX CBsi3ed MpU  U3yYyeHUW oOwmed u
HEOpPraHW4YeCcKoM XuMHHM B 11 Kilacce OCYIIECTBIISIETCA 4YEpPEe3 HMCIOJIb30BAHUE
KaK OOIIMX €CTeCTBEHHO-HAyUHbIX MOHATHM, TaK W MOHITUH, NPHUHATHIX B
OTZEINIbHBIX ITPEAMETaxX €CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmiue ecTecTBEHHO-HAay4HblEe TIOHSATHUS: SIBIGHHUE, Hay4dHbId (QaxT,
TUIOTE3a, TEOpHs, 3aKOH, aHalu3, CUHTE3, KiacCU(UKaIus, MEePUOJUIHOCTD,
Ha0JII0/ICHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJIeIb, MOJIETTUPOBAHUE.

@uznka: Marepus, MHUKPOMHUpP, MAaKpPOMHp, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, HWOH, H30TOIbl, pPaJUOAKTUBHOCTb, MOJIEKYJA, DSHEPreTUYECKUI

YpOBEHb, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIeCTBA, U/eaTbHbIN



ra3, GU3NYECKHE BEIIMYNHBI, CIMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.
buonorus: knerka, OpraHusM, DJKocHcTeMma, Ouocdepa, MeTabOIU3M,

MakpO- M MHKPOIJIEMEHTHI, OCIIKH, KUPBI, YIIICBOMbI, HYKIEHHOBBIE KUCIIOTHI,

(dbepMeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUH B IKOCUCTEMAX.

['ecorpadms: MuHEpanbl, TOPHBIE TOPOJABI, IIOJIE3HBIE HCKOIIAEMBbIE,
TOILUTHBO, PECYPCHI.

TexHOIOTHSA: XUMUYECKast IIPOMBIIIJIEHHOCTb, MeTaJLTyprus,
CTPOUTEIbHBIC MaTEPUAJIbI, CEIIbCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIIICBAs
MIPOMBIIICHHOCT, (hapMalleBTUYeCKass TPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX TPerapaToB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepUalOB,

QJICKTPOHHAA NPOMBIIIIICHHOCTb, HAHOTCXHOJIOT'UH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA YYEBHOI'O
HPEIMETA «XUMMUA»

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM ¢ CHCTEMHO-IESITCIHHOCTHBIM ITOAXOAOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS TMpeaMera «XUMUsS» Ha YPOBHE CPETHEro
o0miero 00pa3oBaHMS BBIJCICHBI CIEAYIOIINE COCTABIAIONINE: OCO3HAHHE
00yYalolmKUMHUCA POCCUMCKON TIpa)XJaHCKOW UIAEHTUYHOCTH; TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTA U CAMOOTPE/ICTICHUIO; HATMYUE MOTHBAIIUN
K OOYy4EeHHIO; TOTOBHOCTh U CIOCOOHOCTH OOYYAlOUIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBUJIaMd W HOPMaMU TOBEACHUS; HAIM4YWE
NPaBOCO3HAHMS, JKOJOTHYECKOW KYIBTYPHI; CIOCOOHOCTH CTaBUTh IETU |
CTPOUTH KU3HECHHBIC TIIaHbI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHUS TIpeaMeTa «XUMHUS» OTpPakKaroT
c(hOpMHPOBAHHOCTh OIBITA TIO3HABATEIBLHON M TMPAKTUYECKOW ACSITEIIBHOCTH
o0yJarouxcs B MPOIIeCcce peaan3aui 00pa3oBaTeIbHON AeSITENFHOCTH.

JIngHOCTHBIE pE3yNbTaThl OCBOCHHUS IIpeAMETa «XHMHUSA» OTPAKAIOT



c(hOpMHPOBAHHOCTh OINBITA TIO3HABATEIBLHON M TPAKTUYECKOW JCATCIIBHOCTH
0o0yyJaromuxcs B MpoIecce peaan3aiuu o0pa3oBaTelbHON IeITEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHMS

OCO3HAaHMSI  OOYyYAalONIUMHUCA CBOMX  KOHCTUTYIIMOHHBIX TIpaB U
00513aHHOCTEM, YBaXKEHUS K 3aKOHY U MPABOMOPSIKY;

MPENCTABICHUS O COIHMAIBHBIX HOPMax M TPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIHHOCTH IPU CO3AaHHUH
y4eOHBIX MPOEKTOB, PEIICHUN YYEOHBIX M MTO3HABATEIIbHBIX 3a]1a4, BHITIOJHEHUN
XUMHUYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY H
aApTYMEHTHI IPYTUX MPU aHATU3E PA3TUIHBIX BUIOB YIEOHOU NeATETHHOCTH,

2) NIaTPHOTHYECKOTO BOCTIMTAHUSI:

IIEHHOCTHOTO OTHOIICHUS K HWCTOPHYECKOMY M HAyYHOMY HACJICIHUIO
OTCYECTBEHHON XUMUH;

YBOXEHHUS K TIPOIIECCY TBOPUYECTBA B OOJACTH TEOPUHM M TPAKTHICCKOTO
NPWIOKCHUS] XUMHH, OCO3HAHHUS TOTO, YTO JaHHBIE HAYKH €CTh pe3yibTaT
JUTMTENTLHBIX ~ HAOMIOMEHUN, KpPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX ITOHUCKOB,
TIOCTOSTHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca W IO3HABATEIBHBIX MOTHUBOB B MOJYYECHUU U TOCIEAYIOIIEM
aHanu3e  uHOpMalMU O  TEPENOBBIX  JIOCTIDKEHHSIX  COBPEMEHHOM

OTE€YECTBEHHOM XUMHU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEICHUS;

CIOCOOHOCTH  OLICHMBAaTh CHUTyalldd, CBSI3aHHbIE C XUMHYECKHUMH
SBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PEUIECHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OILICHUBATH CBOE MOBEICHUE M MOCTYIKH CBOMX TOBAapUUIEH C

MO3ULIUMN HPaBCTBCHHLIX U IIPABOBLIX HOPM H C y‘{éTOM OCO3HaHMUA HOCJIGI[CTBI/Iﬁ



MOCTYTIKOB,;

4) hopMHPOBAHUS KYJIbTYPbI 310POBbSI:

MOHMMAaHUSl IIEHHOCTEH 3J0poBOoro M Oe3omacHOro oOpasza >KHU3HH,
HEO0OXOJIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (hM3MUECKOMY U
MICUXUYECKOMY 3]I0POBBIO;

coOJIIO/ICHUST TpaBUJI OE€301acHOr0 OOpallleHHsl C BEIIECTBAMH B OBITY,
IIOBCEHEBHOM KU3HU, B TPYJIOBOU JIESITEIBHOCTH;

MOHUMAHMUS I1[EHHOCTU TMpPaBWI HHAUBUIYAIHLHOTO U KOJJIEKTUBHOI'O
0€30MacHOro TMOBEICHUS B CUTYalMsIX, YIPOXKAIOIMIMX 3J0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI TIOCIICJICTBUN U HETIPUSATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOr0Jisl, HAPKOTUKOB, KypEHHS);

5) TpyA0BOT0 BOCTIMTAHUSI:

KOMMYHUKAaTUBHONH  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKOM
NEeSTENbHOCTH, OOIIECTBEHHO MOJE3HOM, TBOPYECKOM M APYrMX BHUAAX
NEeSITENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENIEHWH MPAKTUYECKUX 3ajad
COIIMAIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuid pa3indyHOTO poja, B
TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HAHUU M0 XUMHUH;

YBAXEHUSI K TpPyAy, JIOASIM Tpylda M pe3yibTaTaM TPYAOBOU NESITEIbHOCTH;
TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAIbHONW TpPAEKTOPHUU
oOpaszoBaHus, Oyaymied npodeccuun U peanusanvid COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, UHTEPECOB U
noTpeOHOCTEH O0IIECTBA;

6) 3K0JI0rH4YeCKOro BOCTIMTAHMS:

DKOJIOTMYECKH  1I€JIeCOO0pPa3HOr0  OTHOIICHHWS K  MOpPUpPOIE  Kak
UCTOYHHUKY CYIIIECTBOBaHUS )XKU3HU Ha 3eMJie;

MOHUMAHUS TJOOAIBHOTO XapakTepa JKOJIOTHYECKUX MPOOJIeM, BIMSHUS

O9KOHOMHYCCKUX IMTPOUCCCOB HA COCTOAHUC HpHpO}IHOﬁ 151 COHHaHBHOﬁ Cpeanbl;



OCO3HAaHUuA HCO6XOJII/IMOCTI/I HCIIOJIb30BaHUA )IOCTI/I)KCHI/Iﬁ XUMHUHN

AJI PCIICHUSA BOIIPOCOB PAIMOHAJIBHOT'O IIPUPOAOITIOJIBb30BAHUS

AKTHBHOI'O HENPUATUS JCUCTBUM, NPUHOCIIIUX BPEI OKPYXKAKOILIEH
MIPUPOJIHON Cpesie, YMEHUsS MMPOTHO3UPOBATh HEOIArONPUSITHBIE KOJIOTHIECKHE
MOCJIEACTBUSA MPEANPUHUMAEMBIX JEUCTBUNA U NPEAOTBPAILATH UX;

HaJIM4Msl  PA3BUTOrO  AKOJOTMYECKOrO  MBIIUICHUS, 3KOJIOTHYECKOU
KYJbTYpbI, ONbITA ACATEIIBHOCTA SKOJIOTMYECKOW HANPABICHHOCTH, YMEHMS
PYKOBOJCTBOBATbCSI UMH B TIO3HABATEIBLHOM, KOMMYHUKATUBHOW U COLIMAJILHOU
IpPaKTHKE, CIIOCOOHOCTM W YMEHHS AaKTHBHO TIPOTHBOCTOSTH HCOJOTHHU
xemohobuw;

7) HEHHOCTH HAYYHOT'0 IO3HAHUSI:

MHPOBO33PEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU U OOIIECTBEHHOM MPAKTUKHU;

MOHUMAHMUS CHeIU(PUKH XHUMHUU KaK HayKd, OCO3HaHHUA ¢& pojau B
(GhopMHUPOBAHUY PAIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3/IaHUU IIEJIOCTHOTO
npeAcTaBiIeHus 00 OKPYKaroIeM MUPE KaK O €IMHCTBE IMPHUPOLI U YeJIOBEKa, B
MO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOJeM COXpaHEHUS
MIPUPOAHOTO PABHOBECH S,

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUHU JUII COBPEMEHHOM
UUBAJIM3ALMHA: B €€ T'YMAHUCTUYECKOM HAIPABICHHOCTA W BaXXHOW pPOJIM B
CO3JIJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIbTYpPbl, B PEHIEHUU TI00ATbHBIX
npo0JeM YCTOMYMBOIO pPa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, YHEPreTHUUECKO,
MUIICBOM M DKOJIOTMYECKOW O€30MacHOCTH, B  Pa3BUTHH  MEIUITUHBI,
00€eCIeYeHn yCIOBUIM YCIICIITHOTO TPy/Aa U AKOJIOTHIECKH KOMGOPTHON KU3HU
Ka)kJI0T0 4IeHa OOIIECTBA;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: IOHUMAaHUS CYIIHOCTH METOJ0B
MO3HAHMS, UCIIOJB3yEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HUCIIOb30BaTh
noJiydyaeMble 3HaHUS JIJIS aHallu3a U OOBICHEHUS SIBIICHUI OKPYXKAIOIIEro MUpa
U TPOUCXOIAIUX B HEM HU3MEHEHWH, yMEHHUs JieJlaTh OOOCHOBaHHBIC

3aKIIIOUYCHUA Ha OCHOBC HAYYHBIX (I)aKTOB Hn HUMCIOIIUXCA OAaHHBIX C IICJIBIO



MOJIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJNb30BaTh XUMUYECKHE 3HAHUS IS
pelieHus MpooJIeM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K IMO3HAHUIO, NCCIIE0BATEIIbCKOM NEITEbHOCTH;

TOTOBHOCTM U CHOCOOHOCTHM K HENPEpPhIBHOMY O0Opa3oBaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IIOJIyYEHUIO HOBBIX 3HaHMI 1O XHMHUHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMU;

UHTEpeca K  OCOOGHHOCTAM  TpyAa B pa3duyHbIXx  cepax

npodecCHOHaIbHOMN AEITEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeaMerHbie pe3yJbTaThl OCBOEHHS MPOrpaMMbl MO XHUMHHU Ha
YpOBHE CPeIHEro 00111er0 00pa30BaHus BKIIOYAOT:

3HaUYMMble IS (QOPMHPOBAHUS ~ MHUPOBO33PEHHUS  OOYYaIONTUXCS
MEKIUCUUATUIMHAPHBIE (MeXIIpeIMEeTHbIC) oO0llleHayYHbIE MOHSATHS,
OTpaxaroliyue IeJIOCTHOCTh HAay4YHOW KapTUHBI MUpa U CHENUu(UKy METOJ0B
MO3HAHMS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
9HEprusi, SBJICHHUE, MPOIIECC, CUCTEMa, HAy4YHbIH (HaKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIICIOBaHHE, HAOJIOJEHHUE, H3MEpEHUe,
AKCIIEPUMEHT U JPYTHE);

YHUBEpPCAJIbHBIC y4ueOHbIC JEeNCTBUS (mo3HaBaTeNbHEIE,
KOMMYHUKAaTUBHBIE,  PEryJATHBHbIE), oOecneyuBawonue QopMuUpoBaHUE
(GYHKITMOHATBHOM TPAMOTHOCTH M COITUATLHON KOMIETEHITUN 00 yJIarOIITIXCS;

CIIOCOOHOCTh 00 yJaroIUXCsl HCTIOb30BaTh OCBOEHHBIC
MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIE yUeOHbIE
JICVUCTBUA B MIO3HABATEILHON U COILMAIIBHOW MPAKTHKE.

MeranpenMeTHbie pe3yiabTaThl OTPaXKAIOT OBIAJEHUE YHUBEPCATbHBIMU
y4eOHBIMU TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYISTUBHBIMU
JENCTBUSIMU.

ITo3HaBaTebHBIE YHUBEPCAJIBHBLIC yqeﬁnble IlCﬁCTBHSI



1) 6a3oBbIe JJOrHYECKHE AeliCTBUS:

CaMOCTOSITEIbHO  (hOopMynMpoBaTh H  aKTyaJu3UpOBaATh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpPENEIIATh eI ACATEIBbHOCTH, 3a/aBas MapaMETpbl U KPUTEPUU HUX
JOCTHKEHUSI, COOTHOCHUTH PE3YyJbTaThl JEATEIBHOCTH C IOCTAaBJICHHBIMU
LETAMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIJICHHUS
BBIJICTIATh XapaKTEPHbIE MPU3HAKM MOHATUM M YCTAaHABIMWBATh MX B3aMMOCBS3b,
UCII0JI30BaTh COOTBETCTBYIOIIME MOHATHUS JJIsI OOBSICHEHUS OT/ACNIbHBIX (hPaKTOB
U SIBJICHUM;

BBIOMpaTh OCHOBAHUS W KPUTEPUM ISl KJIacCU(UKAIMU BELIECTB M
XMMHYECKUX PEaKIUN;

YCTaHABJIMBATh IPUYUHHO-CIICACTBCHHBIC CBSI3M MEXAY HW3Yy4a€MbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHUYECKUE pacCyX aeHus (MHAYKTUBHBIC, ICTYKTHUBHBIC, IIO
AQHAJIOTUH), BBISABJISATH 3aKOHOMEPHOCTH M IPOTHBOPEYMS B paccMaTPUBAEMbBIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3aKJIIOUCHUS;

MIPUMEHSATH B MPOLIECCE NTO3HAHUS UCTIOJIb3YEMbIE B XUMUHU CUMBOJIUYECKUE
(3HaKOBBIE) MOJEIH, MPeoOpa3OBBIBATh MOJICIbHBIC TPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ) DJIEMEHTa, XuUMUueckas (opMmyrna, ypaBHEHUE
XUMUYECKOM peakluu — TMpH pEHIeHUH YYEeOHBIX T[MO3HABATENIbHBIX U

IMPAKTUYCCKUX 3aaady,

MPUMEHSATh  HA3BaHHbIC MOJEIbHBIE TMPEACTABICHHUS I BBISBICHUS
XapaKTEPHBIX MPU3HAKOB U3yYAEMBIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBbIe HCCJIEN0BATEILCKIE eHCTBUA:

BJIaJIETh OCHOBAaMU METOAOB HAYYHOTO MO3HAHUSI BEUIECTB U XMUMHUUYECKHUX
peaKLui;

dbopmynupoBaTh 1€MW 3a7a4d  MCCJEAOBaHHUS, HCIOJIb30BATh
MOCTABJICHHBIE U CaMOCTOATEIIBHO C(HOPMYJIHUPOBAHHBIC BOIMPOCHI B KAdyeCTBE

MHCTPYMEHTA MO3HAHUSI U OCHOBBI sl (POPMUPOBAHUS THUIOTE3BI 1O MPOBEPKE



NIPABWIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BJIQJICTh HABBIKAMU CaMOCTOSITEJILHOT'O IJIAHUPOBAHUS U TMPOBEICHUS
YUYEHUYECKUX DSKCIEPUMEHTOB, COBEPIICHCTBOBAaTh YyMEHHUs HAOMIOJaTh 3a
XOJOM  MpOLECCa, CaMOCTOSATEIBHO  IPOTHO3MPOBAaTH €ro  pPe3ylbTar,
dbopmynmupoBaTh O0OOIICHUS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTHU
pE3ybTaTOB MCCIEIOBAHMUS, COCTABISATh OOOCHOBAHHBINA OTYET O MPOJIETAHHOM
pabore;

npuoOpeTaTh OMBIT YYECHUYECKON HCCIIeOBATENbCKOM M TMPOEKTHOMN
NEeSATeTbHOCTU, TPOSBIISTH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEILHOMY
MOUCKY METOJOB pEIIeHUs MNPAKTHUUYECKUX 3a]a4, NPUMEHEHHIO Pa3IudYHbIX
METO0B MTO3HAHMUSI.

3) pa6oTa ¢ uHpopMaLHeEii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHUKAX HHPOpMauu (HAy4dHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOYHbBIE IMOCOOUS,
pecypcbl UHTEepHeTa), aHaTu3upoBaTh MHGOPMAIIMIO PA3IMYHBIX BUIOB U (HOpM
npeACTaBIeHUS, KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUUBOCTb;

dbopMyIUpOBaTh 3alIPOCHl U MIPUMEHSITh Pa3JIMUHbIC METOJIbl MPU MTOUCKE U
orbope wuHbOpMaLUM, HEOOXOIUMOM Il BBINOJHEHUS YYEOHBIX 3ajad
ONPEIAEIIEHHOr O TUIIA;

npUOOpETaTh OMBIT HMCIOIH30BaHMS WHMOPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIUYHBIX ITOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAJBHYIO (OpMY  TPEACTABICHHS
uHpopmaIuu (cxembl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIM $3BIK B KadecTBE CpeacTBa Npu paboTe C

XUMHUYECKOM uHpOpMaIMeil: NPUMEHSATh MEXIpeaAMeTHbe ((u3ndeckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, (OpMYJibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCITO0JIB30BATb 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HAI'JTIATHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIbHLIC yqeﬁm,le HeﬁCTBHH:

3a/1aBaTh BOIMPOCHI MO CYUIECTBY OOCYKIaeMOM TeMbl B XOJi¢ AMaliora W/ Wiu



JUCKYCCHM,  BBICKa3bIBaTh  HWJeH, (GOPMYJIHUPOBATH CBOU  MPEAJIOKEHUS
OTHOCHUTEIIBHO BBITTOJTHEHHUS MPEIJI0KEHHON 3a/1a4H;

BBICTYIIATh C NPE3EHTALMEN PE3YJbTAaTOB ITO3HABATEIBHOW JEATENbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO WIIM COBMECTHO CO CBEPCTHUKAMMU IIPY BHINIOJIHEHUH
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTHUECKONW padOThl MO MCCIETOBAHUIO CBOWCTB
U3Y4aeMbIX BEIIECTB, pEATN3allii y4eOHOTO MPOEKTa, U (HOPMYIUPOBATH BHIBOIBI
[I0 pe3yJibTaraM NPOBEAEHHBIX HCCIENOBAHMM MYTEM COIJIACOBAHUS IO3ULMU B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHUSIMHU.

PerynsiTuBHBIC yHHBepcaJbHbIE Y4eOHbIE 1CHCTBUS:

CaMOCTOSITENbHO IUIAHUPOBATh M OCYLIECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTD, OMNpenesiss €€ LeNIu W 3aJ4a4yd, KOHTPOJIMPOBATH U IO MeEpe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEAJIaraeMblii alrOpUTM JCHCTBUN TpHU
BBITIOJTHEHUN YYEOHBIX U HCCIIEIOBATEIbCKUX 3a/a4, BBIOMpaTh Haubolee
3G (dEKTUBHBIN COCOO0 UX pEIIeHUs C Y4ETOM TMOJYyYEeHHs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMHUYECKUX PEAKLIUIX;

OCYLIECTBJISITh CAMOKOHTPOJIb JIESATEIbHOCTH HAa OCHOBE CAMOAHAIN3a U

CaMOOILICHKH.

MNMPEJMETHBIE PE3YJIbTATDI

[IpenmeTHBIC pE3yabTaThl OCBOCHHS IPOrpaMMbl [0 XHMHH Ha
yriyOJIEHHOM YPOBHE Ha YpPOBHE CpEIHEro oOIero oO0pa3oBaHUsS BKIHOYAIOT
cnierupuyeckre T YIeOHOTO MpeaMeTa « X UMHEs HayIHbIC 3HAHWS, YMCHHS U
CIOCOOBI JEHCTBU TI0O OCBOCHHUIO, MHTEPIPETAIIMN U MPEOOPa30BAHUIO 3HAHUIA,
BUJIBI JCSITEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS M NMPUMEHEHUIO 3HAHWUW B
PA3IUYHBIX YYEOHBIX CUTYaAIMSX, & TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYaIUsX,
CBS3aHHBIX C XHMMHEH. B mporpamMMe mo XUMHHM TPEIMETHBIE PE3YJIbTAaThl

IMPpCaACTABJICHEI 110 I'OJJaM U3YyUYCHUI.

10 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckass XUMHUSI»



OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHUYECKOM
XUMHUH B CUCTEME €CTECTBEHHBIX HAyK M €€ pOJu B 00ECIEUEHUHU YCTOMYUBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOIEM SKOJIOTMUYECKOU, SHEPTETUUECKOM
U TUIEBOM 0€30MacHOCTH, B PA3BUTUU MEIUIMHBI, CO3JIaHMH HOBBIX
MaTepuajoB, HOBBIX HCTOYHHUKOB SHEPrUH, B OOECIICUCHHH pPaIllMOHAJIBLHOIO
IIPUPOJIONIONIH30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHUS M OOIIEH KYJIbTYpPHI
YeJIOBEKa, a TakXe DKOJOrMYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
370POBbIO U IPUPOIHON CpEAE;

BJIAJICHUE CHUCTEMOM XUMHYECKHUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIArarOlNe TMOHATHUS — XUMHUYECKHM DJJIEMEHT, aroMm, SApo |
3JIEKTpOHHAss 000JIoYKa aToma, s-, P-, O-aToMHBIE OpOWTAIHM, OCHOBHOE WU
BO30YKJIEHHOE COCTOSIHMSI aToma, TMOpuau3alids aTOMHBIX OpOuTajieil, MOH,
MOJIEKYJIa, BAJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIEHUS,
XUMUYECKasi CBSI3b, MOJIb, MOJIIpHAs Macca, MOJSPHBIA 00BEM, YriepOaHbIN
CKeneT, (YyHKUMOHANIbHAS TPYINa, pajuKan, CTPYKTypHble (HopMyIbl
(pa3BEpHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEpUS CTPYKTypHass U
MIPOCTPAHCTBEHHAs (reoMeTpUUecKasi, ONTHYECKas), U30MEPhl, TOMOJOTUYECKUM
psiA, TOMOJIOTH, YIJIEBOJOPOJIbI, KACIOPO- U a30TCOMEPKAIINE OPTaHUYECKUE
COCIMHECHUSI, MOHOMEP, MOJMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHU, TEOpHH, 3aKoHbI (mepuoaumdeckuii 3akoH J[. M. Menneneera,
TEOpHUs CTPOCHUSI OpraHM4ecKkux BemecTB A. M. byTiepoBa, 3akOH COXpaHEHUS
MAaCChI BEUIECTB, 3aKOH COXPAHEHUS W MPEBPAIICHUS SHEPTUU MTPU XUMHUUYECKUX
peakIusx), 3aKOHOMEPHOCTH, CUMBOJIMUCCKHI SI3BIK XUMMHU,
MHPOBO33PEHUYECKUE 3HAHMS, JICKAIINE B OCHOBE MOHHMAaHUS MPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUW; TPEACTABICHHUS O  MEXaHU3Max
XAMUYECKUX PEAKIINM, TEPMOAUHAMUYECKUX U KHHETUYECKHUX 3aKOHOMEPHOCTSIX
UX TMPOTEKAHUS, O B3aMMHOM BJIMSIHUM aTOMOB W TPYIIl aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBIA W Me30MepHbI d(]dekth, opuentantel | u Il poma);

q)aKTOJ'IOFI/ILIeCKHe CBCACHUA O CBOﬁCTBaX, COCTaBC, IIOJIYUYCHHUU H Oe3onmacHoOM



UCIIOJIb30BAaHUN BKHEUIIIMX OPTraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU
NEATeTbHOCTU  YeJIOBEKa, OONMX HAYYHBIX [MPUHIMUIAX  XUMHYECKOIO
MPOU3BO/ICTBA (Ha MpUMEPE MPOU3BOACTBA METAHOJIA, IEPepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISIBJISATh XapaKTEPHbIE MPU3HAKU MOHSITHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCII0JIb30BATh COOTBETCTBYIOIIUE MOHSATHUS MIPU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTAaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCII0JIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsl COCTABIICHHSI MOJIEKYIISIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX H CKEJIETHBIX) (opmyn
OpPraHUYECKHUX BEUIECTB;

COCTaBJISITh YPABHEHUSI XUMHUECKUX PEAKIIUN U PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEICTBOM  COCTaBJICHUS
AJIEKTPOHHOrO OajaHca JTUX peaklud, peakluii HMOHHOro OOMEHa NyTEM
COCTaBJICHUSI X MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUMH;

W3TOTaBIUBATh  MOJEIM  MOJEKYJI  OpPraHMYeCKMX  BEIIECTB  JIIA
WUTFOCTPAIMU UX XUMUYECKOT0 ¥ TPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hopMUPOBAHHOCTH YMEHUM: YCTaHABIIMBATh MPUHA/ITIEAKHOCTD
U3YYEHHBIX OpPraHMYECKHX BEIIECTB MO MX COCTaBy U CTPOCHHUIO K
OTIpeIeIEHHOMY KJIACCY/TPYINIe COCMWHEHWH, JaBaTh WM Ha3BaHUS IO
cuctematnuecko HomeHkiarype (IUPAC) u npuBoAUTh TpUBUAIbHbBIE
Ha3BaHUS MJI1 OTIEIbHBIX MPEICTAaBUTENEH OPraHMYECKHX BEIIECTB (ITHJIEH,
aleTWICH, TOJYyOJ, TJUIEPUH, JTWICHIIUKOIb, (eHon, QopMaabieru,
aleTanbJerul, alleTOH, MypaBbUHasA KUCJIOTA, YKCYCHAasl KUCJIOTa, CTEAPUHOBAA,
OJICMHOBAsl, MaJbMUTUHOBAS KUCJIOTHI, IVIMIIMH, aJlaHWH, MajbTo3a, (PpyKTO3a,
aHWIVH, JUBUHUII, U30TIPEH, XJIOPOIPEH, CTUPOI U APYTHUE);

c(hOpMUPOBAHHOCTb YMEHHUS ONPEACNSITh BHUJ XHUMHUUYECKON CBSI3UM B
OpraHUYECKUX COENMHEHUAX (KOBaJ€HTHAs M HMOHHAS CBSI3b, G- WU T-CBS3b,
BOJIOPO/IHAS CBSI3B);

chOpPMHUPOBAHHOCTh yYMEHHS TPUMEHSTh TOJOKCHHUS TEOPUU CTPOCHUS

opranudeckux BemectB A. M. byrnepoBa s oOBsSCHEHHS 3aBUCUMOCTH



CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS,

c(hOpMUPOBAHHOCTh yYMEHUW  XapaKTEepU30BaTh COCTaB, CTPOCHHUE,
buznueckue ¥ XMMHYECKUE CBOMCTBA THUIWYHBIX TMPEACTABUTEIICH Pa3IMIHBIX
KJIAaCCOB ~ OPraHMYECKMX BEIIECTB: aJKaHOB, IIMKJIOAJIKAHOB, AaJIKCHOB,
AIKAJMEHOB, aJKUHOB, apOMAaTHYECKUX YTIIEBOJOPOIOB, CIIUPTOB, aJIbJICTHIOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXHBIX J(HPOB, KHPOB,
HUTPOCOCIMHEHUN U aMHUHOB, aMUHOKHCJIOT, O€JIKOB, YIJIEBOJAOB (MOHO-, IU- H
MOJINCAXapUJIOB), WUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIMX XHUMHUYECKUX pPEaKIUi C HCIOIb30BAHUEM
CTPYKTYPHBIX (HhOpPMYT;

c(OpMHUPOBAHHOCTh YMEHHS TIOJATBEP)KIAaTh HAa KOHKPETHBIX TMPUMEpax
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTH OPraHUYECKUX COEUHEHUM
OT KPaTHOCTH W THUIMA KOBAJCHTHOH CBS3U (O- M M-CBS3M), B3AUMHOTO BIIASHHS
aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAaHHOCTH yMEHUS XapaKTepHU30BaTh UCTOYHUKH
YIIEBOAOPOIHOTO ChIphs (HE(PTh, MPUPOIHBIN Ta3, Yroiib), CIOCOOBI €ro
nepepaboTKH U MPAKTHIECKOE IPUMEHEHHE TIPOIYKTOB IepepadoOTKH;

c(hOpMUPOBAHHOCTD BJIAJICHUSI CUCTEMOM 3HAaHMH O €CTECTBEHHO-HAyUHBIX
MeToAaX  TMO3HAHUS —  HAOJIOJCHWHM, W3MEPCHHH,  MOJICITUPOBAHUH,
AKCIIEpUMEHTE (PEATbHOM Y MBICIICHHOM) M YMCHUS MMPUMCHSTH 3TH 3HAHMSI;

cOpMHPOBAHHOCTh ~ YMEHUS  TPUMCHITh  OCHOBHBIC  OIEpaIldu
MBICITUTEIBHON NIESITEIbHOCTH — aHallu3 M CHUHTE3, CpaBHEHHE, 0000IleHuUE,
CHUCTEMATHU3AIINIO, BBISIBJICHUE IPUYMHHO-CIIEACTBEHHBIX CBSI3EH — JJIS H3yUCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBIIATH B3aUMOCBSI3b XUMUYCCKUX 3HAHUHN
C TOHATHSMHU W TIPEJCTABICHUSMH JIPYTrUX €CTECTBEHHO-HAYYHBIX IPEIMETOB
11 0oJiee  OCO3HAHHOT'O TIOHMMAHMS CYIIHOCTH MAaTEepUaibHOTO E€IWHCTBA
MHpa, HCMOJB30BaTh CHUCTEMHBIC 3HAHUS [0 OPraHUYECKOM XHUMHH IS

OOBSCHECHUSA H IMPOTrHO3UPOBAHUA HBHGHI/If/'I, HMCHOIIUX CCTCCTBCHHO-HAYYHYIO

IPUPOAY;



c(hOpMUPOBAHHOCTh yMEHUN: TMPOBOAUTH Pacu€Tbl MO XUMUYECKUM
dbopmyliaM U ypaBHEHUSM XHUMHUECKHUX pEaKIUA C HCIOJb30BaHHEM
dbu3ndeckux BeaWYUH (Macca, O0BEM Tra30B, KOJHMYECTBO BEIIECTBA),
XapaKkTepU3yIONIMX BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACYEThl IO
HAXOXJACHUI0 XUMHUYECKON (OpMyNbl BEIIECTBA IO HM3BECTHBIM MAaCCOBBIM
JOJIIM ~ XUMHUYECKUX  DJIEMEHTOB, MPOAYKTAM  CrOpaHus, IUIOTHOCTHU
ra3000pa3HbIX BEIIECTB;

chOpMHUPOBAHHOCTh ~ YMEHUH: MPOrHO3UPOBATH, AHAIM3UPOBATH U
OILICHMBATh C MO3MUIUI IKOJIOTHYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM U
IIPOU3BOJCTBEHHONW JEATENbHOCTU YeJIOBEeKa, CBSI3aHHOM C mepepaboTKo
BEIIIECTB, HCIIOIb30BaTh TMOJYYCHHBbIC 3HAHUS [JJI NPUHATHS TPAMOTHBIX
pelieHuit mpobdyieM B CUTyalUsiX, CB3AHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSTENBHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN JKCIEPUMEHT (MOJyYEHUE M M3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEIIIECTB, KAYECTBEHHBIE PEAKLUMHU YIIEBOJOPOAOB PAa3JIMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHUYECKUX BEUIECTB, PEUICHUE SKCIIEPUMEHTAIbHBIX
3a/1ad O PACIO3HABAaHUIO OPraHUYECKHX BEIIEeCTB) C COOJIIOJCHHEM TPaBUII
Oe3omacHoro oOpalieHusi ¢ BellecTBaMH U JIA0OpaTOpHBIM O000pPYIOBaHUEM,
dbopMynMpoBaTh 1ENb HCCIAEAOBAHUS, MPEACTaBIATh, B paziInyHON (opme
pe3yJbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTH YMEHHIA:

COOI0IaTh TIPaBMIIA KOJIOTHUECKH 11€IECO00Pa3HOT0 MOBEICHUS B OBITY H
TPYIOBOW NIESATEIBHOCTH B IEJSIX COXPAHEHUSI CBOETO 3J0POBbsI, OKpYKarolen
MPUPOHOM CpPEAbl U IOCTUKEHHUS €€ YCTOMUNBOTO Pa3BUTHS;

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOI'O ACHCTBHS HA YKHUBBIE OPraHU3MBbI
ONpeeNEHHBIX OPTaHUYECKUX BELIECTB, NOHMMas cMbIc nokaszarens [1/K;

aHAJIM3UPOBATH LIEIECO00PAZHOCTh MPUMEHEHUS OPraHUYECKHUX BEIIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOIIICHUSI PUCK-TIOJIb3a;

c(hOpMUPOBAHHOCTh YMEHHUM: OCYIIECTBIATH IICJICHATPABICHHBIN TOUCK

XUMHYECKOH HHPOpMAIMN B PA3NIUYHBIX HCTOYHMKAaX (HayyHas W y4eOHO-



Hay4yHas JIMTepaTypa, CpeAcTBa MaccoBoM MHpopMaimu, MHTEpHET U apyrue),
KPUTHUYECKU aHAIU3UPOBATh XUMHUYECKYIO MH(POpPMAILIMIO, TIepepadaThiBaTh €€ 1

UCII0JIb30BaTh B COOTBETCTBUU C MOCTABJICHHOW YueOHOI 3a/1auei.

11 KUIIACC

[IpenqMeTrHble pe3yiabTaThl OCBOEHUsI Kypca «OOImass U HeopraHudeckas
XUMHUSD) OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEJCTABICHUI: O MaTepUalIbHOM EIUHCTBE MUDA,
3aKOHOMEPHOCTAX M I[IO3HABAEMOCTH SBJICHHM TMPHUPOJBI, O MECTE WU
3HAUYCHWHU XMMHH B CHUCTEME E€CTECTBEHHBIX HAyK W €€ pOoJiu B OOECIECUCHHH
YCTOWYMBOTO Pa3BUTHsI, B PEIICHUH MPOOJIEM IKOIOTHYECKOMN, IHEPTETUIECKOM
U THIIEBOW O€30MacHOCTH, B Pa3BUTHUM MEIWLIMHBI, CO3IaHUA HOBBIX
MaTepHalioB, HOBBIX HMCTOYHUKOB DJHEPIUHM, B OOECIEUEHUU pPalMOHAIBHOIO
IPUPOJIONOJIH30BaHUS, B (DOPMUPOBAHUM MHUPOBO33PEHHUS U OOIIECH KYJIbTYphI
YeJIOBEeKa, a TaKXKe SKOJOrMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPENE;

BJIAJICHUE CHUCTEMOM XUMHYECKMX 3HAHUW, KOTOpAass  BKIIKOYAET:
OCHOBOIIOJIaraloIIMe IOHATHS — XUMHYECKUM DSJIEMEHT, aToOM, SApO aTroMa,
U30TOIIBI, ICKTPOHHASI 000JI0YKa aTOMA, S-, P-, d-aTOMHBIE OpOUTAIA, OCHOBHOE
U BO30YXIEHHOE COCTOSIHUSA aTOMa, TMOpUIM3AINS aTOMHBIX OpOUTANICH, MOH,
MOJIEKYJIa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTb, CTEIIEHb OKHUCIIEHUS,
XUMHUYECKasi CBs3b (KOBaJEHTHas, WOHHAs, MeETaJuIMuecKasi, BOJOPOJHAs),
KpUCTAJUIMYECKasi PENETKa, XUMHUYECKas peakuusi, pacTBOpP, DIECKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs AUCCOLMALNASA, CTEIEHb JAUCCOLMALINH,
BOJOPOJIHBIN MOKa3aTellb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBON 3¢ deKT
XMMHYECKOW  pEakiuu, CKOPOCTh XHUMHYECKOM pEaKIuu, XUMHYECKOE
paBHOBECHE; TEOPUU U 3aKOHBI (TEOpUs DJIEKTPOJUTHUUYECKON JTUCCOIUALINH,
nepuoanyueckuii 3akoH .M. MenaeneeBa, 3aKOH COXpaHEHUSI MacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS YHEPTUU ITPU XUMHUUYECKUX PEAKIUAX, 3aKOH

ITOCTOAHCTBA COCTaBa BCIICCTB, 3dKOH ,HGIZCTB}GOHIHX MaCC), 3aKOHOMCPHOCTH,



CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUCCKHUE 3HAHUS, JICXKAI[UE B OCHOBE
MOHUMAHUS MPUYMHHOCTU U CUCTEMHOCTH XUMHYECKUX SIBJICHUI; COBPEMEHHBIEC
NpEACTaBICHUS O CTPOCHUHU BEIIECTBA Ha aTOMHOM, MOHHO-MOJEKYJISPHOM H
HAJMOJIEKYJISIDHOM YPOBHSX; NPEACTABICHUS O MEXaHU3MaX XHMHUYECKHUX
peakiui, TEPMOJUHAMHYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAHUSI, O XUMHYECKOM PaBHOBECUH, PACTBOPAX M JUCIEPCHBIX CUCTEMAX;
(dakToNOruYecKue CBEACHUSI O CBOMCTBAx, COCTaBe, MOJIYyYEHUU M 0€30MacHOM
UCIIOJIb30BaHUU BAXKHEHUIITUX HEOPTAHUUECKUX BEIIECTB B OBITY U MPAKTUYECKON
NESTENbHOCTH  4YeJIOBEeKa, OOIMX HAy4YHBIX MPUHIUIAX XUMHUYECKOIro
NPOU3BOJICTBA;

c(hOpMUPOBAHHOCTb YMEHHUII: BBISIBJISITh XapaKTepHbIE MIPU3HAKU MOHSATHIMA,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINUE MOHSITHUS MPU
OMMCAHWU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUS HCIOIH30BaTh XUMHUYECKYI0 CUMBOJIMKY IS
coctaBieHuss (HOpMys BEMIECTB W YpPaBHEHUNM XMMHUYECKUX PEaAKIIUH,
cucremarnueckyro HoMmeHknatypy (IUPAC) wu TpuBumanbHble Ha3BaHUs

OTOCJIBHBIX BCIICCTB,

C(OPMUPOBAHHOCTb YMEHHUSl ONPENENATh BAJICHTHOCTb M  CTEIEHb
OKHCJICHHUSI XMMHMUYECKHUX DJIEMEHTOB B COCIMHEHUAX, BUJ XHUMHYECKOU CBS3U
(KOBaJICHTHAsl, MOHHAs, METAJNIMYECKas, BOJAOPOJHAsA), TUI KPHUCTALINYECKOU
PEIIETKN KOHKPETHOT O BELIECTBA;

c(OpMHUPOBAHHOCTh YMEHUSI OOBSCHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT
BUJA XMMHUYECKOM CBSI3M M THUIA KPUCTALIMYECKON PEMIETKH, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOH CBS3H;

cOPMHUPOBAHHOCTh ~ YMEHHUM:  KJIAacCU(ULIHUPOBATh: HEOPraHUYECKUE
BEILIECTBA II0 MX COCTaBY, XMMWYECKME PEAKIMHU IO PA3IUYHBIM IPU3HAKAM
(4ucily M COCTaBy pearupyrolIMX BELIECTB, TEIIOBOMY 3(P(EKTy peakiuH,
U3MEHEHUIO CTENEHEH OKHUCIEHUS JJIEMEHTOB, OOpaTHMOCTH, Y4YaCTHUIO
KaTajau3aTopa M JIpYyrue); caMOCTOSTEIbHO BBIOMpPATh OCHOBAaHUS U KPUTEPHUU

JIIs1 KJIaCCI/I(i)HKaHI/II/I HN3YyYaCMbIX BCHICCTB U XUMHNYCCKUX pGaKHHﬁ;



c(OpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI MEPUOAMUECKOTO 3aKOHA
JA. WM. MenneneeBa U JEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOLIYIO,
OOBSACHUTENTBHYIO U IPOrHOCTHYECKYIO (PYHKIIUU;

c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTEpHU30BaATh DJIEKTPOHHOE CTPOCHHE
aTOMOB M HOHOB XUMHYECKHUX OJJIEMEHTOB IIE€PBOrO—4YETBEPTOrO IEPUOIOB
[Tepunoguueckoit cucteMbl J[.MI. MeHnneneeBa, uWCHONB3YS TOHSITHUS:
(@HEPreTUYCCKHE YPOBHHY, «IHEPreTHUECKUE MOAYPOBHU», «S-, P-, d-aTOMHbBIE
opOuTaNIN», «OCHOBHOE M BO30YKIEHHOE PHEPreTUUECKUE COCTOSHUSI aTOMay;
OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHHS] CBOMCTB XMMHUYECKUX SJIEMEHTOB M MX
COCIMHEHUM 1O mnepuomam u rpynnam lIlepuwoamueckoi cucremsr JI. H.
MeHeneeBa, BaJIEHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS
UX DJICKTPOHHBIX 000JIOYEK;

chOpMHUPOBAHHOCTh yMEHMI: XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKME CBOMCTBAa BEIIECTB pa3JIMYHBIX  KJIACCOB, IMOATBEPKIATh
CYILLIECTBOBAHNE T'€HETUYECKON CBSI3M MEX]y HEOPraHWYECKUMH BELIECTBAMU C
MOMOIIbIO YPABHEHHI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINIA;

c(OPMUPOBAHHOCTH YMEHUS PACKPHIBATH CYIIIHOCTh:

OKHCJIUTEIbHO- BOCCTAHOBUTENBHBIX PEAKLIHUN MOCPENCTBOM COCTABIICHHS
AJIEKTPOHHOI0 0alaHCca ATUX PEAKIINIA;

peakuuii HMOHHOro oOOMeHa TIyTEM COCTaBJIGHHUS WX TMOJHBIX H
COKpaIlI€HHBIX HOHHBIX YPAaBHEHMUI;

peakuuid  TUAPOJIN3a;

peakuuii KOMILUIEKCOOOpa3oBaHUs (HAa TMpUMEpEe TUAPOKCOKOMILIEKCOB
[IMHKA U aJIIOMUHUS);

c(OPMUPOBAHHOCTH YMEHUS OOBSICHATh 3aKOHOMEPHOCTH IPOTEKaHUs
XUMUYECKUX PEaKIUi ¢ YyUETOM HMX SHEPreTUUYECKUX XapaKTEPUCTHK, XapaKTEp
U3MEHEHHUSI CKOPOCTUXMUMHUYECKOM  pEaKkIMu B 3aBUCUMOCTH OT PA3TUYHBIX
(GakTopoB, a TaKXKe XapaKTep CMEIICHUS] XUMHYECKOrOo paBHOBECHUS TIOJ

BIIMSIHUEM BHEITHUX Bo3elcTBull (mpuniun Jle [llarense);

chOPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaTh XHUMHUYECKHE PEaKIIuH,



JSKAIUe B OCHOBE IMPOMBIIIUICHHOT'O IMOJTYYEHHUSI CEPHOM KHUCIIOTHI, aMMHUaKa,
o0mue Hay4dHbIC TPHUHIIAIEI XUMHUYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh
NPUMEHEHUST HEOPTaHNYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKHU
3pEHMS COOTHOIICHHS PHCK-TI0Nh3a;

c(hOpMHUPOBAHHOCTh BIJIAJICHUS CHUCTEMON 3HAHUU O METONAaX HAYYHOTO
MO3HAHUS SIBJICHUN NPHUPOABI — HAOIIOJICHHE, H3MEPCHHE, MOJCSIMPOBaHUE,
AKCTIIEPUMEHT (pEaIbHBI M MBICIICHHBIN), HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, YMEHUS TMPUMEHATh OSTH 3HAHUSI TNPH  IKCIEPUMEHTATHLHOM
HCCJIEIOBAHUM BEILECTB U JUII OOBICHCHHS XUMHYECKUX SIBJICHUM, MMEIOIUX
MECTO B MPUPOAE, MPAKTUUECKON AEATEILHOCTH YeJIOBEKa M B IMOBCEIHEBHOMU
JKU3HU,

c(hOpPMHUPOBAHHOCTh YMEHUS BBISIBISTH B3aUMOCBS3h XUMUYECKUX 3HAHUUN
C TIOHSATUSMH W TIPEACTABJICHHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
JU1s1 00JIee OCO3HAHHOTO TTIOHMMAHHUS MaTEPHUATBHOTO €IMHCTBA MUPAa;

c(hOpMUPOBAHHOCTh YMEHHUS TIPOBOJUTH PACUETHI: C HCIOJIb30BaHUEM
MOHATHUM «MacCOBas JIOJIS BEIIECTBA B PACTBOPE» M «MOJISIpPHAS KOHIICHTPAIUS;
Macchl BelllecTBa WM 00bEMa rasza 1o U3BECTHOMY KOJIWYECTBY BEIIECTBA, Macce
WK 00BEMY OJTHOTO M3 YYaCTBYIOIIHUX B PEAKIIUH BEIIECTB; TEIIOBOTO ddekTa
peaKkIny;, 3HaYEHUSI BOJOPOIHOTO TOKA3aTessl PACTBOPOB KHCJIOT M IIETIOUCH C
W3BECTHOM CTEIEHbIO IUCCOIMAIIMKM; Macchl (00BEMaA, KOJMYECTBa BEIIECTBA)
MPOAYKTa PEAKIUH, €CIIU OJTHO M3 MCXOJHBIX BEIIESCTB JaHO B BHJIE PacTBOpA C
OTpeeIEHHON MacCOBOM JI0JIEH paCTBOPEHHOTO BEIIECTBA MW JIAHO B M30BITKE
(MMeeT mpUMeECH); JOJIM BBIXOAA MPOAYKTAa PeaKIuu; OOBEMHBIX OTHOIICHUI
ra3os;

c(hOpMUPOBAHHOCTh YMEHHI: CAMOCTOSATEIIBHO IJIAHUPOBATh M IIPOBOJIUTH
XUMHUYECKUH  DKCIIEpUMEHT  (NMPOBEACHHE peaKIuid HOHHOrOo  OOMEHa,
MOATBEP)KJICHUE  KAYeCTBEHHOIO  COCTaBa  HEOPTaHMYECKUX  BEIIECTB,
OTpeJIeJICHHE CPEIbl PACTBOPOB BEILECTB C IMOMOIIBI0O WHIWKATOPOB, U3YUEHHUE
BIIUSTHUS Pa3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHYECKOW pPEaKIUU, PEIICHUE

OKCIICPUMCHTAJIbHBIX 3aJa4 I10 TEMaM «Meramel» u «HGMCT&J’IJ’IBI») C



coOmoieHueM  TpaBWJI ~ Oe3omacHoro  oOpaleHus ¢  BellecTBaMH U
nabopaTopHeiM  o0opylnoBaHuEM, (opMynupoBaTh I1€Jdb  HCCIEIOBaHMUS,
MPEICTABIIATh B PA3IUIHON (OpME PE3yNIbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATH
Y OLICHUBATh UX JIOCTOBEPHOCTH;

chOpMHUPOBAHHOCTh ~ YMEHHW:  COONIOAaTh  TpaBWIa  TOJb30BAHUS
XUMHUYECKON TMOCy/od W J1abOpaTOpHBIM OO0OpYJOBaHUEM, OOpAIICHUS C
BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSMU MO BBIMOJTHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMNBITOB, IKOJIOIMYECKHU I1eJ1IeCO00pa3HOro MOBEACHUSI B OBITY U
TPYJIOBOM I€ATETLHOCTH B LEISX COXPAHEHUS CBOETO 3J0POBbS, OKPYKAIOIIEH
MIPUPOTHOMN
Cpelbl W JOCTIXKEHHsSI €€ YCTOMYMBOrO pa3BUTHS, OCO3HABAaTh OIACHOCTh
TOKCUYECKOTO JEHCTBUS HA KUBbIE OPraHU3Mbl ONPEEIEHHBIX HEOPTaHUYECKUX
BelIECTB, MOHUMas cMbici nokaszarens [TJIK;

c(OpMHUPOBAHHOCTh YMEHHH: OCYIIECTBIATH IIEICHANPABICHHBIN ITONCK
XUMHUYECKON HMH(GOpMAIMUM B pa3IMYHBIX HCTOYHHMKAX (Hay4yHass U Yy4eOHO-
Hay4Has JuTeparypa, cpeAcTBa MaccoBoil mHpopmaimu, UHTepHET U npyrue),
KPUTHUYECKH aHAIM3UPOBATh XUMHYECKYIO WH(GOpMAIIUIO, TIepepadaThiBaTh €€

WCIIOJIb30BaTh B COOTBETCTBUU C MIOCTABJIICHHON yU4eOHOM 3a1a9ei.
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24 [IpupoaHbIe HCTOUHUKY YTIIEBOAOPOLOB 4

' U UX nepepaboTka
2.5 lManoreHpon3BOIHBIE YIIIEBOAOPOI0B 6 1



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

Hroro no pazneny

46

Pa3nen 3. Kuciopoaconep:kaiiye opranHnyeckne coeTHHeHUs!

3.1 Cnuptsl. GeHon 16 1
39 KapOoHupHbIE COEIMHEHUS: allbAETUIbI 26 1

' 1 keToHbl. KapOOHOBBIE KUCIIOTHI.

Crnoxuble 3¢upsl. XKupbl

3.3 VYraesoasl 10 1

Hroro no pazneny 52

Pasnen 4. A3orconep:kaiiye OprannyecKkie coeJnHeHus!
4.1 AMUHBI. AMUHOKHUCTOTHI. benku 18 1 2

Hroro no pasaeny 18

Pa3nen 5. BoicokomoneKkyJisipHbie cOeIUHEHUS
5.1 BbICOKOMONEKYIISIPHBIE COEAMHEHUS 8 1

Wroro mo pa3aeny 8

OBIIEE KOJIMYECTBO YACOB I1O0 136 3 5

[TPOI'PAMME

11 KJIACC
KoaunuyecrBo yacos
HaumeHoBaHue pa3aesioB U TeM JJIeKTPOHHBIE (LU (PPOBBIE)
Ne i/ Kontpoibnsie | IIpakTtuyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI




Pa3znen 1. TeopeTnueckue 0OCHOBbI XUMMU

Crpoenue atoma. [leprnoaunueckuit https://educont.ru/?utm source=eljur
11 3akoH U [lepuonnueckas cucrema 12 https://edu.skysmart.ru/
' XUMHUYECKUX d1eMeHTOB JI. 1. https://resh.edu.ru/
Menzeneesa https://www.yaklass.ru/
12 Crtpoenue BemecTBa. MHOT0OOOpazue 12
' BEILIECTB
1.3 XUMHUECKUE peaKluu 24
Utoro no pa3geny 48
Pa3nen 2. Heoprannueckasi XuMusi
2.1 Hemeramisl 44
2.2 Mertamisl 35
Wtoro no pazaeny 79
Paszgen 3. XuMus 1 :KH3HD
31 MeTtoabl HO3HAHUS B XUMHUH. XUMUS 9
' W JKU3Hb
Utoro no pa3aeny 9
OBIIEE KOJIMYECTBO YACOB I1O 136

I[TPOIT'PAMME



https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YHEHUKA

Xumus, 10 knace/ Epemun B.B., Ky3pmenko H.E., Tepennn B.U., JIpo3noB A.A.,
Jlyaun B.B.; mox penakunueii Jlynuna B.B., Mockga: «lIpocsemienuey», 2024 —
446 c.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MomuanoBa I'. H., Cractmaa M. I'. KomnndecTBeHHBIE OTHOIIEHHS B
XUMUH // XUMUS U1 IKOABHUKOB. — 2020. — Ne 4.

Xumus (yrayOsieHHbIN ypoBeHb). Peanuzanus tpedoBanuit ®I'OC cpeanero
oOurero o0OpazoBanus: MeTouyeckoe nocooue ans yuurens / [A. A. Kasepuna, M.
I'. Cnactuna] ; vayu. pen. H. B. Ceupunenkosa ; noxa pen. A.A. Kasepunoi. — M.:
OI'BHY «MHCTUTYT CTpaTteruu pa3BuThs oopa3zoBanusa», 2023. — 100 c.: ui.

Xumus. Tematnueckuit koHtposb. 8—9 kimaccel / A. A. Kasepuna, I'. H.
MonuanoBa, M. I'. Cuactuna. — M.: Hatmonansnoe o6paszoBanue, 2022. — 160 c.

(®I'OC. TemaTruueckuit KOHTPOJIb ).

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET
* Pecypcel Enunoint KOJUTGKIIMK TTU(POBBIX 00pa3oBaTeIbHBIX pecypcoB
(https://m.edsoo.ru/)
e VYpok (PDII) https://resh.edu.ru

*  VYpok (Hcopran) https://nsportal.ru

» (SKmnacc) https://www.yaklass.ru
»  Buneoypox (MHTEPYPOK): https://interneturok.ru

* Ilpesentanus (Mudoypoxk) https://infourok.ru

» IIpezenranus (3nanno) https://znanio.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://nsportal.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://infourok.ru/
https://znanio.ru/

Pemry EI'D: https://ege.sdamgia.ru/

Ypox: https://urok.1sept.ru

Ypok, npe3erranuu: https://multiurok.ru

Ypok (POKCDOP/): https://foxford.ru



https://ege.sdamgia.ru/
https://urok.1sept.ru/
https://multiurok.ruурок/
https://foxford.ru/

