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1. TlosicHUTeIbHASA 3aNIUCKA

XuMmHsl Ha ypOBHE YIIyOIEHHOTO M3Y4EHHUS 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTEeCTBCHHO-HAy4YHOTO oOpa3oBanus ydamuxcs 10-11 xmaccoB. HM3ydenme mnpenmera,
peanu3syeMoe B YCIOBUSX JU(PPEpEeHIMPOBAHHOTO, MPOQMIBHOTO O0y4eHUus, NPU3BAHO
obecrieunTh 001IE00pa30BaATENFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO JJIs afanTalud MX K OBICTPO MEHSIOIIMMCS YCIOBHSAM JKU3HU B COLUYME, a
TaKXkKe NI MPOAOJDKEHHMS OOY4YEeHHs B OpraHu3alMsx Mpo(decCHOHAIBbHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJIAETCS OJHOU U3 MIPUOPUTETHBIX JUCLIUILINH.

[lpu wu3ydenuu ydeOHOrO mpenMeTa «XHUMHUS» Ha YIIyONEHHOM YpOBHE 3ajaucit
NEPBOCTENEHHONW 3HAYMMOCTH sIBiseTCd (OPMHUPOBAHME OCHOB HAyKM XUMHUH Kak o0iacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMS, IPAKTUYECKOM JAESITEIBHOCTH YEJIOBEKa W OIHOIO W3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. Pemienue 3Toi 3aiaun Ha yriiyOJIEHHOM YpPOBHE HM3Yy4EHUS
IIpeaMeTa NpeAnoaaracT peaau3auio TaKuX Leel, Kak:

e (opMHUpOBaHME MPEJCTABICHUNA: O MaTEPUATHHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTAX

1 [I03HABAEMOCTH SIBJIEHUI IIPUPOJIbl, 0 MECTE XMMUU B CUCTEME €CTECTBEHHBIX HAyK U
e Beayuieil ponu B 00eCreYeHNH YCTOMYUBOTO PAa3BUTHUS YEJIOBEUYECTBA: B PEILICHUU
po0JeM 3KOJIOTUYECKOM, YHEpreTM4ecKoil M MUILEBOM 0e30MacHOCTH, B Pa3BUTUU
MEIULMHBI, CO3JaHUM HOBBIX MAaTEpHUAJIOB, HOBBIX MHCTOYHUKOB DJSHEpPruu, B
o0ecrnieueHnun palMoOHaIbLHOIO PUPOIONOIB30BaAHUS, B dbopMupoBaHUU
MHPOBO33pEHUS U 001IEH KyIbTYyphbl YEJIOBEKA, a TAKKE IKOJIOTUYECKH 00OCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3I0POBBIO U IPUPOIHOM CpEAcE;

® OCBOCHHME CHCTEMbl 3HAaHUM, JEKAUIMX B OCHOBE XUMHUYECKOW COCTaBIISIOLICH
€CTECTBCHHO-HAyUYHOW KapTUHBI MHpa: (yHIAMEHTAJIbHBIX IOHATUH, 3aKOHOB U
TEOpUH XHMHUHU, COBPEMEHHBIX IPEACTABIEHUII O CTPOCHHUU BELIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJIIPHOM, Ha/IMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHS XWMHUYECKUX
peakiuii, 0 XMMU4YE€CKOM PaBHOBECHHU, PACTBOPAX M JUCHEPCHBIX CHCTEMax, 00 00X
Hay4YHBIX IPUHLUINIAX XUMUYECKOIO IPOU3BO/ICTBA;

e (opmupoBaHME Yy OOYyYalOIIMXCS OCO3HAHHOTO IOHMMAaHHS BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMMHMUYECKUX 3HAHMM Uig OOBSCHEHHS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOW XUMUH, ISl OOBSICHEHHMS M INPOTHO3UPOBAHUS SBIECHUM, HMMEIOIINUX
€CTECTBEHHO-HAyUHYI0 MPUPOAY; TIPAMOTHOTO pELIEHUS NpoOIeM, CBSI3aHHBIX C
XUMUEH, IMPOTHO3UPOBAHUSA, AHAIM3a U OLEHKM C IO3ULHUA 3KOJIOIMYECKOU
0€30MacCHOCTH MOCIEICTBUN OBITOBOM M MPOU3BOJCTBEHHOW JIE€ATEIBHOCTH YEJIOBEKa,
CBA3aHHOM C XHWMHYECKUM IPOM3BOJCTBOM, WCIIOJb30BAHUEM M MepepaboTKoi
BELIECTB;

e yrIyOJeHHe TMpPeJICTaBIEHUH O Hay4HbIX METOJaX IO3HAHMs, HEOOXOJUMBIX s
IpUOOPETEHUs] YMEHUIM OPUEHTUPOBATHCS B MUPE BEILECTB U OOBACHEHUS XUMUYECKHX
ABJICHUM, MMEIIMX MECTO B IPUPOJE, B NPAKTUYECKONH JESATEIBHOCTH H
MOBCEIHEBHOM JKM3HH.

B nnane peanuzanuu NepBOOYEPEHBIX BOCHMTATENIBHBIX M Pa3BUBAOIMX (DYHKIMH

LIEJIOCTHOW CHCTEMBI CPEIHEro oO0IIero o0pa3oBaHMs MPHU U3YyUYEHHH MpeaMera «XUMHUs» Ha
yri1yOnEéHHOM YpOBHE 0CO0YIO aKTyaJbHOCTb IPUOOPETAIOT TAKUE LIENIH U 3a/1a4H, KaK:



B

BOCIIUTaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBICHUN MPHUPOMABI, YBAXKEHUA K
MPOLIECCY TBOPYECTBAa B OOJACTH TEOPETHUYECKHX W MPHUKIAJHBIX HCCIEIOBAHUN B
XUMUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIECIO COBPEMECHHOMY YPOBHIO
pa3BUTHS HAYKH,

pa3BUTHE MOTHBAIMHM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHHIO HA OCHOBE YCBOCHHUS OOIICYETIOBEYECKUX IICHHOCTEH;

pa3sBUTHE  TIO3HABATECILHBIX  WHTEPECOB, HMHTEIUICKTYAIBHBIX W TBOPYECKUX
CIOCOOHOCTEH oO0ydarommxcs, GOpPMHUPOBAHHE Y HHUX CO3HATEIHLHOTO OTHOIICHHUS K
caMo00Opa30BaHUI0 U HENPEPHIBHOMY OOpPa30BaHHMIO KaK YCJIOBHIO YCHEIIHOM
po(heCcCHOHATLHOW M OOIIECTBEHHOM JEATSIBHOCTH, OTBETCTBEHHOI'O OTHONICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HH,

dbopmMHpoBaHHE YMEHHMI W HAaBBIKOB Pa3yMHOTO MPHUPOOIOIB30BaHHSA, pPa3BHTHE
OKOJIOTUYECKOW  KYJNBTYphl,  TPUOOPETEHHE  OMbITa  OOLIECTBEHHO-TIOJIE3HOU
9KOJIOTMUYECKOH JIeATEIHHOCTH.

mporpaMMe IO XHMUU Ha3Hau€HUE TMpeaAMeTa «XHUMHUS» TMONy4aeT MOAPOOHYIO

MHTEPIIPETALMI0O B COOTBETCTBUU C OCHOBomoyararomumu nosoxenusmMu PI'OC COO o
B3aMMOOOYCIIOBJIGHHOCTH IIeJIeH, COAepKaHus, pe3yJbTaTOB O0yUYeHHUs U TPEOOBaHUHN K YPOBHIO
HOJATOTOBKU BBIMYCKHUKOB. CBUAETENBCTBOM TOMY SIBIISIOTCSI CIIEAYIOIIME BBINOJIHIEMbIC
IpOrpaMMoil o XUMHUH (QyHKIMU:

MH(GOPMALIMOHHO-METOIMYECKasl, peanu3alus KOTOpOoW oOecreuynBaeT MoMyueHUe
MIPEJICTABICHHUS O LEJSAX, COACPKaHHWU, OOIIEH cTpaTernu OOYYCHHsI, BOCIIUTAHUS U
pa3BUTHsL O0YYAIOMINXCS CPEACTBAMH TPEIMETa, U3ydaeMOro B paMKaxX KOHKPETHOTO
npodus;

OpTraHU3aIMOHHO-TUIAHUPYIOIIAsi,  KOTOpas  MpeayCMaTpUBAeT  OIpENeIICHUE:
NPUHIUIIOB  CTPYKTYPUPOBAHHS M  TOCJIEIOBATEIBHOCTH HM3YYCHHS Y4eOHOTO
MaTepuana, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; IMOIXOAO0B K
(OPMHUPOBAHUIO COACPKATEIHLHOW OCHOBBI KOHTPOJII M OIICHKH O0pa30BaTeIbHBIX
JTOCTIDKEHHI OO0YYaroIIuXxcss B paMKax HWTOTOBOW arrecTanmud B (GOpME €IUHOTO
roCy/1IapCTBEHHOTO HK3aMeHa 10 XUMUHU.

[Tporpamma asist yriryOiIE€HHOTO N3YUYEHUS XUMHH:

yCTaHABJIMBAET MHBAPUAHTHOE TPEJAMETHOE COJICPKaHKUe, 00sI3aTeIbHOE [T U3yUCHUS
B paMKax OTHACNIbHBIX  mpoduiel, MpeaycMaTpUBaeT  paclpeleiieHue U
CTPYKTYPUPOBAaHHE €ro MO KJaccaM, OCHOBHBIM COACP)KATEIIbHBIM JIMHUSM/pa3/ieiiaMm
Kypca;

€T MpUMEpPHOE pacrpeieieHie Y4eOHOTO BpeMEHH, PEKOMEHIYEMOTO JIJIsl H3yUYCHHUS
OT/ICIbHBIX TEM;

npejajaraeT MPUMEPHYIO MOCIEA0BATEIbHOCT HM3ydeHHs y4eOHOro martepuaia ¢
y4E€TOM JIOTUKHU MIOCTPOCHHUS KypCa, BHYTPHIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;
1aéT METOAMYECKYI0 HMHTEPHPETALHUIO IeJiell W 3aJad M3ydeHHs MpeaMera Ha
yIIIyOJNEHHOM YPOBHE C Y4YETOM COBPEMEHHBIX TPHOPUTETOB B CHUCTEME CPEIHErO
o01rero o0pa3oBaHus, COACPIKATEIILHOW XapaKTEPUCTHUKHU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOEHHUSI OCHOBHOW 00Opa30BaTEIbHOW MPOrpaMMbI CPEIHEro OoO0IIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKKE C y4ETOM OCHOBHBIX BHIOB



yueOHO-TI03HABATEIbHBIX JEHCTBUI OOYYalomIErocsi IO OCBOCHHUIO COJEpIKaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM HO3MIMSIM B [porpaMme IO XHMHU HPEeTyCMOTpEHa
MPEEeMCTBEHHOCTh C OOY4YeHHMEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npejiesiaMd  YCTAaHOBJICHHOW TPOrpaMMO MO XUMHH  00s3aTeIbHOM  (MHBAapUAHTHOM)
COCTaBJISIIOLIEH collep)KaHus y4eOHOro mpeaMera « XUMHs» 0CcTaéTcsi BO3MOKHOCTh BHIOOpA €ro
BapUaTHUBHOM COCTaBIISIONIEH, KOTOpas JOJKHA OINPENENIATHCS B COOTBETCTBUU C HAlpaBJICHUEM
KOHKPETHOTO pouis 00yyeHusl.

B cootBerctBUM ¢ KoHueNnTyanpHbIMH mnonoxeHusMu PI'OC COO o Ha3zHaueHUHU
npeaMeToB 0a30BOT0 U yriIyOJEHHOTO YPOBHEW B cucTteMe AP PEpeHInPOBAHHOTO 00yUeHus Ha
YpOBHE CpeqHero ooOIiero o0pa3oBaHusl XUMHUS HA YPOBHE YIriyOJIEHHOTO M3Y4YE€HUS HAIpPaBIICH
Ha pealM3alHio TPEEMCTBEHHOCTH C TMOCIEAYIOIIUM 3TaloM [OJIYYeHUS XHUMHYECKOTO
o0pa3oBaHUsl B paMKaxX HW3YYEHHUS CHEUUAIbHBIX €CTECTBEHHO-HAYYHBIX M XUMHUYECKUX
JUCIUIUIMH B By3aX M OpraHU3alusx cpeaHero npodeccuoHanbHoro oopasosanus. B 31oil cs3u
U3y4YeHHE TMpeAMeTa «XUMHUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpeHue u
yIIIyONieHHEe TEOPETHYECKOW W IMPAKTHYECKOW IMOATOTOBKM OOYyYaromuXcs, BbIOpaBIINX
ornpenenéHHbI Tpodmib 00yueHHs, B TOM YUCIIE ¢ NePCHEKTHBON MOCIEIYIOUETO MOIYYeHUsS]
XUMHYECKOTO 00pa30BaHus B OpraHU3aIusax nmpodeccuonanbHoro oopasoanus. Hapsmy ¢ atum,
B cBete TpeOoBanuii ®I'OC COO k miuaHUpyeMbIM pe3yjbTaTaM OCBOCHHS (deaepalbHON
0o0pa3oBaTeNbHONH MPOrpaMMbl CpeaHEero oduiero oOpa3oBaHUs M3y4deHHE MpeaMeTra «XUMH»
OpPUEHTHPOBAHO TAK)KE Ha PELLICHHUE 33/1a4 BOCIIMTAHUS U COLIMATILHOTO Pa3BUTHS 00ydaromuxcs,
Ha (opMHpOBaHUE Y HUX OONIEHHTEIUICKTYAIbHBIX YMEHUH, YMEHUH paliioHAIN3alul Y9eOHOTO
Tpyda ¥  OOOOIIEHHBIX CIOCOOOB  JEATENBHOCTH, MMEIOIIUX  MEXIUCHUTUTMHAPHBIN,
HaJIIPEIMETHBINA XapakTep.

[Tporpamma 1mo XUMUM Ha YPOBHE CpEIHET0 001Iero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
TpeOoOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEeNbHOM MPOrpaMMbI CPEIHEro
obmero obOpazoBanusi, mnpexacraBieHHsix B OI'OC COO. OOmee 4YHCIO 4YacoB,
NPEIyCMOTPEHHBIX JJisi M3y4YeHUs XUMHH Ha YriayOJIeHHOM YpOBHE CpEAHEro OOIIero
obpasoBanusi, coctaBisieT 204 yaca: B 10 kinacce — 102 gacos (3 gyaca B Henento), B 11 kimacce —
102 gaca (3 yaca B HEJEINIO).

Jl1st peanu3anuy mporpaMMbl UCITOJIB3YIOTCS YICOHHUKH:

- Xumusa. 10 xmacc: yrioyOnenHsiit yposenb: yueOnuk/B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun, A.A. [po3nos, B.B. Jlynun; nox pepakuuein B.B. Jlynnna. — Mocksa: [Ipocsenienue,
2025,

- Xumus. 11 kmace: yrioy6aeHHsiii ypoenb: yueouuk/B.B. Epemun, H.E. Ky3smenko, B..
Tepenun, A.A. dpo3nos, B.B. Jlynun; nox pepgakuuein B.B. Jlynuna. — Mocksa: [Ipocseuienue,
2025 ..

Pabouas nporpamma y4yeOHOro mpenmera «XHMHS» COCTaBJI€Ha C Y4eTOM pabouei
IporpaMMbl BOCHMTaHUs. BocnuraTenbHbII MOTEHUMAN JaHHOTO Yy4eOHOro ImpeaMera
o0ecreunBaeT peaqn3aluio CIEAYIOUIHNX IeJIeBbIX IPUOPUTETOB BOCIUTAHUS 00yUaIOIIHUXCS:

- YCTaHOBJIEHHE JOBEPUTENbHBIX OTHOUIEHMH MEXIy YYMUTEIEM M €ro y4eHUKaMH,
CIOCOOCTBYIOIIMX TO3UTHUBHOMY BOCHPHUSTHIO y4YallUMHCS TpeOOBaHHM U MPOCHO yduTes,
NPUBJICUEHUIO MX BHMMaHUS K O0O0CyXJaeMOdM Ha ypoke uHpOpMalMH, aKTHBM3ALUU HX
MO3HABATENILHOM 1eATETbHOCTH;



- MOOYX/ICHHWE MIKOJHLHUKOB COOJIFO/IaTh HA YPOKE OOIIEHPHHSTHIE HOPMBI TOBEIACHUS,
nmpaBuja OOIIEHUS CO CTapIIMMU (YYUTEISIMH) U CBEPCTHUKAMHU (IIKOJIHHUKAMM), TPUHIIAITHI
y‘-IC6HOI>i JUCHUIITIMHBI 1 CaMOOpPTraHU3alun;

- IPUBJICUYCHNEC BHUMAHHUS IIKOJIBHUKOB K IEHHOCTHOMY acleKTy M3y4aeMBbIX Ha YpOKax
SIBIICHHUI, OpraHu3aIus uX paboThl ¢ IOJIyYaeMOi Ha YPOKE COIMATBHO 3HAYMMON MH(pOpMAaIueit
— MHHIUUPOBAHHUE €€ OOCYXKIICHUS, BHICKA3bIBAHUS YYAIIUMUCS CBOETO MHEHHS 1O €€ TOBOY,
BBIPAOOTKH CBOETO K HEH OTHOILICHUS;

- HWCIOJIb30BaHUE BOCIUTATEIIHHBIX BO3MOXKHOCTEW COJEp)KaHUsl Y4eOHOTO MpeaMera
yepe3 JEMOHCTpAIMIO JETAM [PUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO TMOBEACHUS,
NPOSIBJIICHUS] YEJIOBEKOIIOOUST U JOOPOCEPIEYHOCTH, Yepe3 Moa00p COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9YTE€HUS, 337124 ISl PEIICHUs, TPOOJIEMHBIX CUTYAIMH [Tt 00CYX/ICHUS B KJIacce,

- IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI yyalIUXCs: MHTEIIEKTYaIbHbIX
UTP, CTUMYJIHPYIONINX MO3HABATEIBHYI0 MOTHBAIIMIO IIKOJBHUKOB; JHUCKYCCHH, KOTOPBIE IAIOT
y4Yanmcsl BO3MOKHOCTh MPHOOPECTH OMBIT BEASHHUS KOHCTPYKTUBHOTO AHMANIOra; TPYIIOBON
paboTbl wiuM pabOThl B TMapax, KOTOpbIE YdYaT IIKOJbHUKOB KOMAaHIHOHW pabore u
B3aUMOJICHCTBUIO C APYIrMMU JIE€THMU,

- BKJIIIOYEHHUE B YPOK UTPOBBIX IPOLEAYP, KOTOPBIE IIOMOTaOT MOAAEPKATh MOTUBALIUIO
JeTell K TONYYCHUIO 3HAHWW, HAJKWBAHUIO IMO3UTHBHBIX MEXKIMYHOCTHBIX OTHOIICHUH B
KJIacce, MOMOTal0T YCTaHOBIICHHIO JTOOPOIKENAaTENbHOM aTMOC(EPHI BO BpeMs yPOKa;

- opraHuzanusi medCcTBA MOTHBHPOBAHHBIX W OSPYIMPOBAHHBIX YYAIIUXCS HAJ WX
HEYCIEBAIOIIMMU OJIHOKIACCHUKAMM, MJAIOIIET0 MIKOJbHUKAM COIMAIBFHO 3HAUYUMBIM OTBIT
COTPYAHUYECTBA ¥ B3aMMHOW TTOMOIIIH;

- WHUIUAUPOBAHHME W TMOMAJEPKKA MCCIEAOBATENbCKONW MEATEIBHOCTH IIKOJIHHHUKOB B
paMKax pcajin3aliluid UMW WHAUBUAYAJIBbHBIX W TPYHIIIOBBIX HCCICAOBATCIBLCKHUX IMPOCKTOB, YTO
aacTt IIKOJIBHUKaAM BO3MOXHOCTbH HpI/IO6peCTI/I HaBbIK CaMOCTOATCIIBHOTO pelICHuA
TEOPETUYECKON MPOOJIEMBI, HABBIK TEHEPUPOBAHUS M OpOpMIICHHS COOCTBEHHBIX HJIEH, HaBBIK
YBOKUTEIFHOTO OTHOIICHHS K YYy)XHM uaesM, O(QOpMIIEHHBIM B paboTax Jpyrux
ucclieoBaresneil, HaBbIK MyOJIMYHOTO BBICTYIUIEHHS NEpe]l ayqUTOpHeH, apryMEeHTUPOBAaHUS U
OTCTaWBaHUs CBOCH TOUKH 3PEHHSI.

2. Conep:kanue y4e0HOT0 mpeaMeTa « XuMusi. YTi1y0JeHHbIH YPOBEHb»
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTndyeckne 0OCHOBbI OPraHUYeCKOM XUMHH.

[IpenmMer W 3HAYeHHE OPraHWYECKONW XHMMHHU, NPEICTABICHHE O MHOroo0pasuu
OPTraHUYECKHX COCTUHEHUH.

DONEKTPOHHOE CTPOEHUE aTroMma YIJIepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXHOCTH aToMa yriiepojia. XUMUUYECKasl CBS3h B OPraHUYECKUX COCTMHCHUSIX.
Tunel THOpUIM3AMKM aTOMHBIX OpOWTaNIel yriaepona. MexaHn3Mbl 00Opa30BaHUs KOBAJICHTHOMN
cBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIIBI TIepeKpbIBaHUS aTOMHBIX OpOUTalel, 6- U
n-cBs3u. OnuHapHas, JBOWHAS M TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3ell B MoOJIEKyJax
OpraHnyeckux BemecTs. [loHsTHe 0 cCBOOOTHOM paauKale, Hykieoduie u dneKkTpodure.



Teopust cTpoeHus opraHuueckux coeauHeHuidi A.M. bytiepoBa u coBpeMeHHbIE
IPEICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHHE TEOPUH CTPOEHHSI OPraHUUECKUX COCINHEHUH.
MonexynsipHeile W CTPYKTypHBIE GopMmynbl. CTpyKTypHBIE (DOPMYIIBI pPa3IHYHBIX BHIOB:
pasBépHyTas, COKpalléHHas, ckeneTHasd. M3omepus. Bunabl wu3oMepun: CTpyKTypHas,
OPOCTPAaHCTBEHHAs. ONEKTpOHHbIE 3((EKThl B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUH
(MHIYKTHBHBIA 1 ME30MEPHBINA d(HPEKTHI).

[IpencraBnenue o kiaccupuKauy OpraHuueckux BeuecTs. [loHsTHE 0 PYHKIMOHATBHOMN
rpynme. ['omonorus. 'omonorndeckue psapl. CucTteMaTHueckass HOMEHKIATYpa OpraHHYeCKuX
coequnenuii (IUPAC) u TpuBuanbHble Ha3BaHUS OTICIIBHBIX NPEICTABUTEICH.

OcobenHoct W Kilaccu(ukanus — OpraHMdeckux  peakuuid.  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIUU B OPraHUYECKONW XUMUH.

DKcnepumenmanvHbvie Memoobl U3y4eHUs 6ewecms U ux npeepaujeHuls.

Jlemoncmpayuu:

1. O3HakoMieHME ¢ 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepualaMy Ha UX OCHOBE.

2. OnbIThl MO MPEBpPALICHUIO OPraHMYECKUX BEIIECTB MpPU HarpeBaHuU (IUIaBIICHUE,
00yTJIMBaHUE U TOPEHUE).
Jlabopamopusie pabomul:

1. MOI{CJ’II/IPOBB.HI/IC MOJICKYJI OPraHUYCCKHX BCIICCTB

YriaeBoaopoabl.

Ankanbpl. ['oMoIOru4ecKuil psii ankaHoB, oOmias ¢popMyra, HOMEHKIATypa U U30MEpHsI.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJKaHOB, SP3-ruOpUaM3anus aTOMHBIX
opOuTaneit yrieposaa, 6-cBsizb. OU3nUecKue CBONCTBA aTKaHOB.

XHUMHYECKUE CBOMCTBA aJKAaHOB: PEAKIIMM 3aMELICHUs, U30MEPU3ALNH, JETHAPUPOBAHUS,
UUKIW3alUU, NUPOJU3a, KpekuHra, ropenus. llpencraBieHne o MeXaHU3ME peaKIui
PaIuKaIbHOTO 3aMEIICHHUS.

Haxosxnenue B npupojie. CriocoObl MOTy4eHUsI U TPUMEHEHUE ATKaHOB.

[uxnoankanel. O6mast popMyna, HOMEHKIaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKHX CBOMCTB MajblX (IIMKJIOMPOMNAH, IUKIO0yTaH) W OOBIYHBIX (IMKJIOMEHTAaH,
[UKJIOTEKCaH) HUKJI0anKaHoB. CrocoObI MOIy4YeHUs U IPUMEHEHHUE [IUKIOATKAHOB.

Anxkensl. ['omonorndeckuil psij ajakeHoOB, oOmas Gpopmyia, HOMEHKIATypa. DJIEKTPOHHOE
¥ IPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYN aJIKEHOB, SP’-THOpHMAM3alMs aTOMHBIX OpOHTaieii
yriaepoaa, - u n-cBsi3u. CTPYKTypHas U reoMeTpudeckas (I[uc-TpaHc-) uzomepus. Ousznueckue
CBOMCTBAa QJKEHOB. XUMHYECKHE CBOMCTBA: DPEAKUMHM IPUCOCAUHECHMS, 3aMEUICHUS B O-
MIOJIOKEHUE TIpU JBOWHOW CBS3M, NOJIMMepH3anuu U okucieHus. [IpaBmiio MapkOBHHMKOBA.
KauectBeHHbie peakiiu Ha TBOMHYIO CBsI3b. CIOCOOBI MOTYUEHUS U IPUMEHEHUE AJIKEHOB.

Ankamuensl.  Kiaccudpukauus — ankaaueHoB  (CONpsDKEHHBIE,  M30JUPOBAHHBIE,
kymyaupoganuvie). (OCOOCHHOCTH  DJIGKTPOHHOTO CTPOCHHUS M XHUMHYECKHX  CBOMCTB
CONPSKEHHBIX JTUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepuszanus CONpsiKEHHBIX JHUEHOB.
CnocoOslI MoNTy4eHus ¥ MPUMEHEHHUE allKaJIueHOB.

Anxunbl. ['OMOJIOTHYECKH psll amKUHOB, oOmmIas (GopMyia, HOMEHKIATypa U U30MEpHs.
DNEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AIKHHOB, SP-THOPHAM3AIMS aTOMHBIX
opOutaneii yrimepona. DU3NMYECKHE CBOWCTBA AJKMHOB. XUMHUYECKHUE CBOMCTBA: pEaKIUU



MPUCOSAUHCHUS, TUMEPHU3AlMU U TPUMEPHU3allui, OKUCICHHS. KHCIOTHBIE CBOMCTBA alKWHOB,
MMEIOIINX KOHIIEBYIO TPOMHYIO CBs3b. KaueCTBEHHBIE PEaKIMK Ha TPOHHYIO CBsi3b. CriocoObl
MOJTyYEHUS ¥ IPUMEHEHHUE aJTKUHOB.

ApomaTudecKkue yriieBoJIopoibl (apeHsl). 'omonorudeckuit psj apeHoB, odmias Gopmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJbl OeH30I1a.
Odusnyecknue CBONCTBAa apeHOB. XHMMHUYECKHE CBOMCTBAa O€H30J7a W €ro roMOJOrOB: PEaKIuu
3aMeIeHus] B OC€H30JIbHOM KOJIbILIE M YIIEBOJOPOAHOM pajKaie, pPeaKkiuH MPUCOSAUHECHUS,
OKHCIICHHE TOMOJIoroB Oensomna. IlpeacraBienne 00 OpUEHTHPYIONIEM IEHCTBUM 3aMECTHTENEH
B OCH30JLHOM KOJIbIIC Ha MpPUMEpE aTKUIbHBIX PAIUKAIOB, KapOOKCHUIBHON, TUAPOKCUIHHOM,
aMUHO- U HUTPOrPYHIbI, aTOMOB rajioreHoB. OCOOEHHOCTH XMMHMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszanuss  ctupona. CrHocoObl  MOJy4eHHUS U NPUMEHEHUE  apOMaTHYECKHX
YIJIEBOIOPO/IOB.

[Tpuponnsrii ras. [lonyrasie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxaenune. KameHHbI
yroJib M TPOAYKTHI ero mepepadbotku. CrocoObl mepepaboTku HedTH: MeperoHka, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTUYECKHii), pudopMuHr, nupoius3. [Ipoaykrel nepepabotku HedTH, UX
MPUMEHEHNE B IPOMBIIUICHHOCTH U B OBITY.

['enernyeckas cBSi3b MEXAY Pa3IMYHBIMU KJIaCCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIIPOU3BOIHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
raJloreHa Ha THIPOKCOTPYIITY, HUTPOTPYINTY, [HAHOTPYIITY, aMuHOrpymmy. JleiicTtBue Ha
TaJIOTEHIIPOU3BOHBIE BOJHOTO M  CHHPTOBOrO  pacTBopa MmEnoun. B3aumonelictBue
JTUTAJIOTEHAIKAHOB C MarHueM M HHUHKOM. [loHATHE O MeTalIoOpraHUYeCKHX COCTUHEHHSX.
Hcnonp30BaHne TaloOreHNPOU3BOAHBIX YIJIEBOAOPOJOB B OBITY, TE€XHMKE M TpPU CHHTE3E
OpPTaHUYECKUX BEIIECTB.

DKcnepumenmanbHvle Memoobl U3y4eHUs 6eujecme U ux nPespaeHulL:

Jlemoncmpayuu:

3. demoHcTpanus GU3HIECKIUX CBOWCTB YIJIEBOJIOPOOB (PaCTBOPUMOCT ).

4. KadecTBEHHbBIE pEAKIMH YIJIEBOJOPOAOB pPA3IUYHBIX KiIaccoB (oOeciBeYMBaHUE
OpOMHOM WJIM MOJHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJICHCTBHE alleTUJICHA C
aMMHUAYHBIM PACTBOPOM OKCHJIA cepedpa).

5. O06pa31pl mIacTMacc, Kay4yKoB U PE3UHBI.

6. Komnekuuu «Hedte» 1 «YTO0NIBY.

7. BuneodparmenT «BynkaHu3amnus pe3uHbI».

Jlabopamophwvie pabomoi:

2. O3HakoMJIeHHE C 00pa3aMu TIaCTMAcC, KayqyKOB M PE3UHBI.
3. MoaenupoBaHue MOJIEKYI YII€BOJOPOIOB U raJIOr€HOIPOU3BOIHBIX.
4. IlonydyeHue MeTaHa U U3Y4YEHUE €r0 CBOMCTB.
5. IlonydeHue aneTuieHa U U3y4YeHHE €ro CBOMCTB.
IIpakmuuecxue pabomoi:

No 1. ITony4yeHune 3THI€HA U U3YYEHHE €TI0 CBOMCTB.
Pacuemnvie 3adauu:
- OIpeaeseHHe MOJEKYJISIpHOH (OpMYIIbI OPraHUYECKOTO BELIECTBA IO MAacCOBBIM JOJSIM
aTOMOB 3JICMCHTOB, BXOAAIIUX B €T'0 COCTAaB,
- HAXOXJCHUE MOJICKYJISIPHOH (POPMYINIBI OPraHUYECKOro COEIMHEHHsI 1o Macce (o0bemy)
MPOAYKTOB CTOPAHUS;
- paCdCThI IO YPABHCHHIO XUMHUYECKOU PCaKnu.



Kuciopoacoaep:kamnue opranuyeckue coeJuHeHmsl.

[IpenenbHble oaHOaTOMHBbIE cHUpPThL. CTpoeHHe MOJeKysl (Ha MpUMepe MeTaHoja U
sTaHoia). ['omonorudeckuit psj, obmras Gopmysa, u30Mepus, HOMEHKIATypa U KiIacCUpUKAITHSI.
Odu3nyecknue CBOICTBA NPENENbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBSI3UM MeEXIy
MOJIEKYJIaMH CIUPTOB. XHMHUYECKHE CBOICTBAa: peaklUUd 3aMelIeHHs], JeruapaTalum,
OKHCJICHUS, B3aUMOJICICTBHE C OPraHWNYECKUMHU U HEOPTaHUYECKUMU KuciaoTaMu. KauecTBeHHas
peakius Ha OJHOATOMHbIE CHMPTHI. JlelicTBHE 3TaHOJIAa M METAaHOJAa Ha OPraHU3M 4YellOBeKa.
CrniocoObl 1oJTy4eHNs U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢dupsl, HOMEHKIaTypa U u3omepus. OcoOeHHOCTH (HU3MUECKUX U XUMHYECKHX
CBOMCTB.

MHoroaromMuble CIUPTHl — 3TUJICHIVIMKOIb M TiULEepuH. Du3nyeckue U XUMHYECKHE
CBOWCTBA: pEaKIMM 3aMEIICHHs, B3aUMOJICHCTBHE C OPraHMYECKUMH M HEOPTaHUYEeCKUMU
KHUCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOTroaTOMHble cnupThl. [IpencraBienrne o MexaHusme
peakuuil HykiieopuiIbHOro 3aMernienus. JleiicTBre Ha opranusm yenoBeka. CrocoObl MOTyYeHHs
U TIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHne MOJIEKYJIbl, B3aUMHOE BJIMSHUE THIPOKCOTPYIIIBI U OEH30JIbHOTO Spa.
Omsnueckue cpoiictBa (peHoma. OCOOCHHOCTH XMMHUYECKHX CBOMCTB (eHona. KayecTBeHHBIC
peakimu Ha ¢enos. ToxcnuHOCTh ¢eHona. CrnocoObl TMOMyYeHHs W TpUMEHeHue (eHona.
®denonpopManbaeTHAHAS CMOJIA.

KapOoHunbHble COENMHEHUS — albJerujbl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHMJIBHON TIpynmbl. ['oMonoruyeckue psijipl albJerHAOB M KETOHOB, oOmias ¢opmyina,
u3oMepus M HOMEHKIaTypa. dusnyeckue CBOWCTBAa albJCTUIAOB M KETOHOB. XHUMHUYECKHE
CBOWMCTBA albJETHIOB M KETOHOB: peakuuu npucoequHeHus. OKHUCICHHE ajbJIeru/oB,
Ka4eCTBEHHBIE peakiuu Ha anbiaeruipl. CrocoObl MONydeHUs W TMPUMEHEHHUE ajbJIerHJ0B U
KETOHOB.

OnHOOCHOBHBIE MpefielibHblE KapOOHOBbIE KHUCIOTHl. OCOOEHHOCTH CTPOEHMSI MOJEKYJ
KapOOHOBBIX KHUCJIOT. M3oMepus u HOMEHKIarypa. du3myeckne CBONCTBA OJHOOCHOBHBIX
NpefeNbHBIX KapOOHOBBIX KHCIIOT. BOTOpOTHBIE CBSI3M MEXKIy MOJEKyJaMH KapOOHOBBIX
KHUCJIOT. XUMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA, peakiusi »TepuUKaINK, PEaKiuu C
y4acTHEM YIJIeBOJOPOJHOrO paaukaia. OcoOeHHOCTH CBOMCTB MypaBbUHOM KUCIIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOroobpazue kapOOHOBBIX KHUCIIOT.
OcCo0eHHOCTH CBOMCTB HENpEACTbHBIX U apOMAaTHUYECKUX KapOOHOBBIX KHCIIOT, AUKAPOOHOBBIX
KHCJIOT, THIPOKCUKAPOOHOBBIX KHCIOT. IIpenctaBureny BBICIIMX KapOOHOBBIX KHCIIOT:
CTCapHHOBAs, MAJIbMUTHHOBAS, OJICMHOBAS, JUHONEBAs, JUHONEH08ds KUCIOTHL. CrocoObI
MIOJTYYCHHUS ¥ IPIMEHEHHE KapOOHOBBIX KUCIIOT.

Cnosxuble ¢upsl. ['omonoruueckuit psig, oOmas Gopmyna, ©30Mepusi 1 HOMEHKIJIATYpa.
dusnuecKkue U XMMUYECKUE CBOWCTBA: THAPOIIU3 B KUCIION U IIEJIOYHON Cpee.

Kupsl. Ctpoenue, ¢puznyueckue ¥ XMMHYECKHE CBOICTBA KUPOB: THIPOJIU3 B KUCION U
meno04Hoi cpee. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKALINX OCTATKH HEMPEICIIbHBIX )KUPHBIX
KUCHOT. JKUpbI B IPUPO/IE.

MBLT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEee JIeHCTBUE.



OO0mass xapakTepucThka yriaeBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, OH- H
noyicaxapuabl). MoHocaxapuapl: TJIOKO3a, (pyKTOo3a, TajllakTo3a, pubo3a, Ie30KCHpu0o3a.
®usnuecKue CBOWCTBA W HaxoxJaeHHe B mnpupoxae. dorocuHTe3. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAaKIUU C Y4YaCTUEM CHHUPTOBBIX M aAJbACTHJIHON TIpYII, COUPTOBOE U
MOJIOUHOKHUCIOE OpoxeHue. [IpuMeHeHue TIIOKO3bl, €€ 3HAUY€HHWE B >KU3HEAEATEIHLHOCTH
opranu3ma. Jlucaxapuael: caxapo3a, MajapTO3a M Jakro3a. BoccraHaBiuBamomue u
HEBOCCTAaHABIIMBAIONIME Aucaxapulbl. ['maponus aucaxapuaoB. HaxoxkneHue B mpupone u
npumeHenue. [loaucaxapuasl: Kpaxmai, TJIMKOTEH M Iesuitono3a. CTpoeHre MaKpOMOJIEKYII
Kpaxmania, TJUKOreHa U MLeJUToj03bl. (Pu3nueckre CBOMCTBA Kpaxmalla ¢ UEJUIIOJIO3bI.
XUMUYECKUE CBOMCTBA Kpaxmaia: TMApPOJIU3, KaueCTBEHHAash PEeakuus C HOJOM. XHUMHUYECKHUE
CBOICTBa 1IEJITIOI03bI: TUAPOIIN3, MOTydeHHE 3PUPOB LEeT0103bl. [IoHsATHE 00 UCKYCCTBEHHBIX
BOJIOKHAX (BHCKO03a, alleTaTHBIN MIETK).

DKcnepumenmanbHvle Memoobl U3y4eHUs 8eujecms U Ux npespaujeHulL:
Jlemoncmpayuu:

8. CBoiiCTBa CHUPTOB: PACTBOPUMOCTH B BOJE, B3aUMOJICHCTBHE 3TaHOJA C HATPHUEM,

OKHCJICHHWE  JTHJIOBOTO  CIHUpPTAa  JAUXpOMATOM  Kaius  (BO3MOXKHO  HCIIOJIb30BaHUE

BUJICOMATEPHAIIOB).
Jlabopamophwvie pabomoi:

6. OKuceHre 3TUI0OBOTO CIUPTA B aJIbJIETH/]] paCKaJIEHHOW METHOW MTPOBOJIOKOM.

7. Peaknus riunepuna ¢ ruapokcuaom meau(Il).

8. KauecTBeHHBIC peakIMM albJCTHIOB: C aMMHAYHBIM PAacTBOPOM OKCHAa cepedpa u
ruapokcunom meau(1l).

9 XuMH4ecKue CBOWCTBA PacTBOPa YKCYCHOW KHUCIIOTHI.

10. B3aumoneiicTBue pacTBOpa TtoKo3bl ¢ Tuapokcuaom Meau(Il).

11. B3aumoselicTBre Kpaxmasia ¢ HOJIOM.
Ipaxmuyeckue pabomul:

Ne 2. Penienue skcriepuMeHTaNbHBIX 33/1a4 10 TeMe «CUPThl U PEHOTBI»;

Ne 3. Pemrenue skcriepuMeHTaIbHBIX 3amad 1o Teme «KapOoHoBbie KUCTOTHL. CIlOXKHBIE
3upb.
Pacuemnvie 3a0auu:
— OmpefeNeHue MOJEKYISPHOU (QOpPMYIbl OPraHUYECKOrO BEIIECTBA MO MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB; MO Macce (00beMy) MPOJIYKTOB CrOpaHHs; IO
KOJIMYECTBY BEIECTBA (Macce, 00beMy) MPOAYKTOB PEeaKIIMU W/UIH UCXOJHBIX BEIIECTB;
— pCIICHUE paCUETHBIX 3aJad Ha OMNpEeIeJCeHUE JOJM BbIXOJA MPOAYKTA PEAKIHH OT
TEOPETUYECKU BO3MOKHOTO

A3oTcoeprkaiiyue OpraHudecKkne coeJMHeHusl.

AMUHBI — OpraHM4YecKHe TMpOM3BOJAHBIE ammuaka. Kriaccudukamuss amMHHOB:
anudaTHIECKUe U apOMaTHYECKUE; TTIEPBUYHBIC, BTOPUYHBIC B TpeTUYHbIe. CTpOEHHUE MOJIEKYII,
oOmras ¢opmyna, u3oMepus, HOMEHKIATypa U (pU3NYECKHe CBOWCTBA. XUMHUYECKOE CBONCTBA
amndaTHIeCKUX aMUHOB: OCHOBHBIC CBOWCTBA, AIKMIUPOBAaHWE, B3aMMOJICHCTBHE TEPBHYHBIX
aMHHOB C a30THCTON KHca0TOH. CoNu aJIKMIaMMOHHUS.

AHWIIMH — TIPEJICTaBUTENIb aMUHOB apomMaTuyeckoro psaa. Ctpoenue anuwinHa. Bzanmuoe
BIIMSIHUE TPYII aTOMOB B MoJiekyje aHwinHa. OCOOEHHOCTH XMMHYECKHUX CBOMCTB aHUJIMHA.



10

KavectBennble peaknmuu Ha aHwiMH. CrocoObl MONydeHHs] W MpPUMEHEHHE amu(paTUYecKHX
aMuHOB. [lomydyeHnue anmiHa U3 HUTPOOEH30Ia.

AmMuHokucnotel. Homenknarypa u  uszomepus. OTtaenbHble NPEACTABUTENH  O-
aMHUHOKHCIIOT. TJIMIWH, alaHuH. OU3NJecKre CBOMCTBA aMHUHOKHCIIOT. XHMMHYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(OTEpHBIX OPTraHWYECKUX COCAMHEHMH, peakius MOJUKOHACHCAIIUH,
o0pa3zoBaHHe TMENTUIHON CBsI3U. bruomornveckoe 3Ha4eHUE aMHHOKHCIOT. CHHTE3 M THAPOIH3
MENITHIOB.

benku kak npupoassle nosuMepsl. llepBudHas, BTOpHYHAs M TPETUYHAs CTPYKTypa
6enkoB. XMMHUECKUE CBOMCTBA OCJIKOB: TMIPOJIU3, JACHATYpalus, KaueCTBEHHbIC PEaKkIMHU Ha
OeIIKu.

DKcnepumenmanivbHvle Memoovl U3YHUeHUs: Beuiecme U UX NPespaujeHull:

Jlemoncmpayuu:

9. PacTBOpeHue GENKOB B BOJIE.

10. lenaTtypamnust O€IKOB IPH HATPEBAHHH.
Jlabopamophwvie pabomoi:

12. I1BeTHBIE peakuu OEIKOB.
Ilpaxmuueckue pabomuwi:

Ne 4. Pemenue OKCIICPUMCHTAJIBHBIX 3aa4 10 TEMC «A30Tc0;[ep>1<amﬂe OpTraHU4YC€CKUC
COCAUHCHU).
Ne 5 Pemenne OKCIICPUMCHTAJIBHBIX 3ada4 II0 TEMC «Pacno3naBanue OpraHu4C€CKUux

COEIUHEHUN.

Pacuemuvie 3a0auu:

— OIpeNeNIeHue MOJICKYIISIPHOH (OPMYIJIBI OPTaHHUYECKOTO BEHIECTBA MO MAaCCOBBIM JIOJISIM
aTOMOB DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB; MO Macce (00beMy) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BeIIeCTBa (Macce, 00beMy) MPOIYKTOB PEaKIIUK U/ WA UCXOTHBIX BEIIECTB;

- pCIICHUC PACUCTHBIX 3aa4 Ha OHNpCACICHHUC MOOJKM BbIXOAA HNPOAYKTAa PpCaKIUHU OT
TEOPETUIECKH BO3MOKHOTO

BbicokomoiekyIsipHble cOeJTUHEHU.

OcCHOBHBIC TOHSTHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEpHU3AINH, CPeaHss MojeKkynaspHas Macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX COETMHEHUN — MOTMMEPH3AIIUs U MOJUKOHICHCAIIHSL.

[Tonumepusie MaTepHabl. [Tnactmacchr (MONMMATHUIIEH, MOJIUTIPOTIUIIEH,
MOJIMBUHUIXJIOPHI, MOJIUCTUPOIT, MOJIMMETUIIMETaKpHUIIAT, MOJINKAPOOHATHI,
nonvdTIIIeHTepedTanar). Y Tunusanus u nepepaboTka IIacTHKA.

DOnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3uHa.

BonokHna: HaTypanbHbIE (XJIOMOK, IMIEPCTh, MIETK), UICKYCCTBEHHbBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHUE (KalpOH U JIaBCaH).

[TomuMmepsl  crenuanbHOrO  Ha3HAueHHUs (TeyoH, KeBIap, dSICKTPOMPOBOISINNE
MOJIUMEPHI, OMOpasaraeMple MOJTUMEPHI).

DKcnepumenmanbHvle Memoobl U3y4eHUs 8eujecms U ux npespaujeHul.:
Jlemoncmpayuu:
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13. O3HakomiieHHE ¢ oOpa3lamMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAacc,
Kay4yyKOB.

IIpakmuueckue pabomuwi:

Ne 6. Pemenue skcnepuMeHTaJIbHBIX 3aj1ad Mo Teme «Pacno3HaBaHue miuacTMacc |
BOJIOKOH)

MexnpeamerHbie CBA3H.

Peanuzanms MeXnpeaMETHBIX CBA3EH MPU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAayYHBIX MOHATHH, Tak H
MOHSATHH, IPUHATHIX B OTJENIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIMKIIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, aHaNW3, CUHTE3, KiacCU(UKaIMs, HAOIIOIACHUE, W3MEPEHHE, SKCIEPUMEHT, MOJEINb,
MO/JICIIUPOBAHHE.

®usuka: Martepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHUYECKHil
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUECKUE BEIUYMHBI,
€IMHULIBI U3MEPEHHsI, CKOPOCTh, SHEPTHsl, Macca.

Bbuonorus: kieTka, opraHusM, 3KocucTeMa, Ouocdepa, MeTabosin3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTpOo(HBIM THUI NUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHWE, OCNIKH,
YTIJIEBO/BI, XKUPHI, HYKJICHHOBBIE KUCIIOTHI, (PEPMEHTHI.

['eorpadusi: mone3HbIe HCKOMaeMble, TOTUIHBO.

TexHOOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIBHOTO IMUTAHUS, MOIOIIHE CPEICTBA,
MaTepHalIbl U3 UICKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKAS XUMUSA
TeopeTnueckne 0CHOBbI XUMHUH.
Atom. CocTaB aTOMHBIX sifiep. XUMUYecKuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX

000JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTHUYECKHE YPOBHM U TMOIAYPOBHH. ATOMHBIE
opoutanu. Kinaccudukamms XUMHYECKHX 3JeMEHTOB (S-, pP-, d-, f-anementsl). Pacnpenencuue
AIIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJEKTPOHHbIE KOHQUIYpallMd aTOMOB 3JIEMEHTOB
MEPBOr0—4eTBEPTOrO IMEPUOJOB B OCHOBHOM M BO30YKIEHHOM COCTOSIHUM, JJIEKTPOHHBIE
KOH(QUTYpaIlMi HOHOB. DIEKTPOOTPUIIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuogudeckas cucremMa XHMHMYECKUX dieMeHTOB J[.M.
MenneneeBa. CBs3b NEPUOAMYECKOTO 3aKkoHa U Ilepuonnueckold CHCTEMBI XUMHUYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CIOXKHBIX BEIIECTB MO TpymdmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /[.1. Menneneesa.

Xumu4ueckasi CBsA3b. BUIbI XMMHYECKOM CBSI3U: KOBAJICHTHAs, MOHHAS, METAJUIMYECKAs.
MexaHnu3mbl 00pa30oBaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKIENTOPHBIA. DHEprus
1 nnuHa cBsA3M. [loaspHOCTh, HANIPaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIEHTHOHN CBA3U. KpaTHble
cBsA3u. BogoponHas cBs3b. MexMoneKyIsspHble B3aUMOIECHCTBHS.

BaneHTHOCTP M BaJIeHTHbIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKUM CTpPOEHHEM (Ha MpUMEpPE COEAMHEHUN AIIEMEHTOB BTOPOTO
nepuosa).
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[IpencraBinenne O KOMIUIEKCHBIX coeauHeHHsX. CocTaB  KOMIUIEKCHOTO  HMOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coeAuHeHud. [lonstue o
KOOPAMHALIMOHHOW XUMHUH.

BemecTBa MONEKYISPHOTO U HEMOJEKYISPHOTO CTpOCHHs. THUIBI KPUCTATUTHUECKHUX
pemETOK (CTPYKTYp) U CBOICTBA BEILIECTB.

[Tonsitue o nucnepcHbix cucreMax. Mctunnbie pactBopsl. [IpeacrapneHue o KOJTOUIHBIX
pactBopax. CrocoObl BbIpa)X€HUs KOHLIEHTpAIlMM PacTBOPOB: MaccoBas Jo0Ji1 BellecTBa B
pacTBope, MOIsIpHas ~ KOHLEHTpauusa. HacbelllleHHble U HEHACHIIIEHHBIE  PacTBOPBI,
pacTBopuMoOcTb. Kpucramioruapars!.

Knaccudukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. |pHUBHAJIbHbIE Ha3BaHUS
OTJICIbHBIX MPEICTaBUTEIICH HEOPraHMYECKHUX BEIIECTB.

Knaccudukanus XuMrUIecKuX peakiuii B HEOPraHWYECKON U OPraHUYECKONW XUMUHU. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHHS W TMPEBPALICHUS DHEPrUU MPU XUMUUYECKHX
peakuusix. TernoBbie 3QPEKThl XUMHUUECKUX peakiuid. TepMoxuMuyeckue ypaBHEHUS.

CKopoCTh XUMHUYECKOM peakIiu, €€ 3aBUCUMOCTh OT Pa3IM4YHBIX (PakTopoB. ['oMoreHHbIE
U TeTepOreHHble peakunu. Katanus u katanm3aTopsl.

ObpatuMble U HeoOpaTUMble peakUud. XUMHUYecKoe paBHOBecue. KoHcTaHTa
XUMHUYECKOro paBHOBecHsA. DakTOphl, BIUSIOUIME Ha MOJOKEHHE XMMHYECKOTO pPaBHOBECHS:
TeMIepaTypa, JaBlICHHE M KOHIIGHTPAIMM BEIIECTB, ydacTByIOHMX B peakuuu. [Ipuniun Jle
[TaTense.

Onekrponutuyeckas auccouuanus. CunbHble U ciadble  AIeKTposuThl. CTeneHb
nuccormanuu. Cpeaa BOJIHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, IIejouHas. BomopomaHsiii
nokasateinb (PH) pactBopa. 'maponus coneit. Peakiinu noHHOT0 0OMeHa.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakuuu. CteneHb OKucieHusa. OKuciuTenb u
BOCCTaHOBUTENb. lIpomecchl OKHCIEHUS M BOCCTAaHOBJIECHMs. BakHeiiine OKUCIUTENH U
BOCCTaHOBUTENU. MeTo ] 37IeKTpOHHOTr0 OanaHca. DIeKTPOIU3 pacCTBOPOB M PACILUIaBOB BEIIECTB.
DKcnepumenmanbHvle Memoobl U3y4eHUs 8euiecms U Ux npespaujeHulL:

Jlemoncmpayuu:
1. Bwuasl Tabmun «Ilepuonnyeckas cucrema Xxumuueckux snnemeHToB J.1. MenneneeBa.
2. Mopenu KpUCTAUIMYECKUX PEIIETOK.
3. Pasnoxenne nepokcuaa BOAOPOAA B IPUCYTCTBUH KaTaIM3aTOPA.
JlabopamopHvie onvimul:
1. IlpoBeneHue peakuuii HOHHOro 0OMEHa.

2. OmnpeneneHue cpebl PaCTBOPOB BELIECTB C MOMOIIBIO YHUBEPCAILHOIO HHINKATOPA.
Ilpakxmuueckue pabomul:
Ne 1. Bnustnue pa3nu4HbIX GakTOpOB HA CKOPOCTh XMMUYECKON peaKIii;
Ne 2. BiustHue pa3nuuHbiX (akToOpoB Ha MOJIOKEHUE XMMHUYECKOTO PAaBHOBECHS,
Ne 3. Xumnueckue peakiuy B pacTBOpax 3JIEKTPOIUTOB.
Pacuemmnvie 3adauu:
- C HCHOJB30BaHUEM IIOHATHM «MaccoBas JO0JII PAacCTBOPEHHOIO BEUIECTBA», «MOJIIpHAs
KOHIICHTpALUs»;
- pacyeThl Macchl BeIleCTBAa WIM 00beMa ra3oB IO U3BECTHOMY KOJMUYECTBY BEILECTBA, Macce
WK 00bEMY OJHOIO U3 YYaCTBYIOIIMX B PEAKIMH BEILIECTB;
- BBIYMCIIEHUE MACCOBOM JIOJIM U MOJISIPHOM KOHLIEHTPALMH BEIECTBA B PACTBOPE;
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- BBIYHMCIICHHE Macchl (00beMa, KOJIMYECTBAa BELIECTBA) MPOAYKTA PEAKIMH, €CJIM OJHO U3
BEIIECTB JIAHO B BHJIE PACTBOPA C ONPEAEICHHOW MAaCCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA

Heopranuveckasi xumusi.

[Tonoxxenue Hemeta/wioB B Ilepumoandeckoid cucteMe xumuyeckux siementos JI.U.
MenneneeBa W OCOOCHHOCTH CTPOCHHUST HMX aTroMoB. (DU3HUYECKHE CBOWCTBA HEMETAIUIOB.
AnnoTponus HeMeTaJuIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

Bognopon. Ilonydenue, pusudeckre W XUMUYECKHE CBOMCTBA: PEAKIUU C METAJUIAMH U
HEMeTaJlJIaMH, BOCCTAaHOBUTEIbHBIE CBOMCTBA. [ uapuibl. TOMIMBHBIE 3JIEMEHTHI.

['anorensl. Haxoxaenue B mpupoae, cnocoObl momydeHus, GU3NYECKUe U XMUMHUYECKUE
cBoiicTBa. ['amoreHoBojopoabl. BakHelme KUCIOpOACOAEpKAIIUE COEIMHEHHS TaJOreHOB.
JlaGopaTopHble U MPOMBINUICHHBIE CIIOCOOBI MOTy4YeHHUs rajgoreHoB. [IpuMeHeHue rajoreHoB u
UX COEIMHEHUN.

Kucnopon, o3oH. JlaGopaTopHble W TPOMBINUICHHBIE CIOCOOBI MOTYYEHHS] KHCIOPOAA.
Ousnyeckue M XUMHUYECKHE CBOWCTBA W MPUMEHEHHE Kuciopojga M o30HAa. OKCHABI U
MEPOKCHUJIBI.

Cepa. Haxoxxnenue B mpupoje, crnocoObl MOMy4deHHs, (U3MUECKHEe U XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbdunasl. Oxcun cepoi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTBI M UX coir. OCOOCHHOCTHM CBOMCTB cepHOM KUCHIOTHL. I[IpumeHeHue cepsl U €€
COEIMHEHHUIA.

A3zor. Haxoxnenwe B TIpUpOAE, CHOCOOBI TONydeHHs, (PU3NUECKHE M XUMHYECCKUE
cBoiictBa. AMMuak, HUTpUAbL. OKcUABl a30Ta. A30THCTas U a30THAS KUCIOTHI M HMX COJIM.
Oco0OeHHOCTH CBOMCTB a30THOW KHUCIOTHL. IIpuMeHeHue a30Ta W ero CoeqUHEeHHd. A30THBIE
yaoOpeHusl.

®ocdop. Haxoxnenne B mpupojae, CHocoObl MONy4eHHS, (DU3UUECKHE U XUMHUYECKHE
cBoiictBa. Dochuaer u dochun. Oxcuasr docdopa, dochopHas kucinora U e€ COJM.
[Tpumenenne docdopa u ero coenunenuii. DochopHeie ya00OpeHuUs.

VYriepon, HaxoxaeHHE B TMpupone. AJUIoTpomnHble Moaupuxanuu. Duznueckue u
XMMHYECKHE CBOWCTBA MPOCTBIX BEIIECTB, 00pa3oBaHHBIX yriepogoMm. Oxcuna yraepoma(ll),
okcun yriepona(lV), yrombHas kuciota ¥ €€ coild. AKTHUBHUPOBAHHBIA YTroOJib, aJCOPOITHSI.
Oymiepensl, rpaden, yriaepogHble HaHOTPYOku. IIpuMeHeHWe TPOCTHIX  BEIIECTB,
00pa3oBaHHBIX YTIEPOJOM, U €r0 COSTUHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, CrocoObl MOMydeHHs, (uU3nueckue U XUMHUYECKUe
cBoiictBa. Okcun kpemuusi(1V), kpeMHUEBast KMCIIOTA, CUIIMKATHI. [I[puMeHeHne KpeMHUS U €ro
coenuHeHuil. CTEKI0, ero nojay4eHue, BUIbl CTEKIIA.

[Tonoxxenne MerawaoB B Ilepuoguyeckoil cuCTEME XUMUYECKUX  AJIEMEHTOB.
Oco0OeHHOCTH CTpOEHHUS DJIEKTPOHHBIX 000JI04eK aToMoB MeTauioB. OOmue duznyeckue
cBoiicTBa MeTaioB. [I[puMeHeHne MeTauioB B ObITY U TexHUKe. CIIJIaBbI METAJLIOB.

DNEKTPOXUMHUYECKH P  HampsbkeHuid MeTtaimoB. OOmme CcrnocoObl  MONyYeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJLTYPrusi, dIeKTpomMeTaiutyprusi. [lonsitue o koppo3uu
MeTay10B. CriocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka MetamnoB |A-rpynnsl [leprognueckoit cucTeMbl XUMHUYECKHX
sneMeHToB. HaTpuil u kanuii: monydenue, Gpusnveckrue U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE
MPOCTHIX BEMIECTB U UX COCAMHEHUI.
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O6mas xapakrepuctuka MetauioB |IA-rpynmnsl [lepronndeckoil cucTeMbl XUMHUYECKUX
9JeMEHTOB. MarHuii ©W KalblMid: TONydeHue, (Qu3ndeckne W XUMHUYECKHEe CBOWCTBA,
MIPUMEHEHNE POCTHIX BEIIECTB U X coequHeHUH. JKECTKOCTH BOIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHUH: TIonydeHue, GU3NYECKue U XMMHUYECKHUE CBOMCTBA, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €r0 COSAMHCHUU. AMQOTEpHBIE CBOWCTBA OKCHAAa W THAPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aJTFOMUHMUS.

OO0mass xapakTepucTuka MeTauioB TNoOouHbix noarpynm (b-rpymm) Ilepuomudeckoit
CHUCTEMbI XUMHUYECKUX 3JIEMEHTOB.

®u3nueckrue ¥ XMMUYECKHE CBOMCTBA XpoMa U ero coeAuHeHUuH. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTtsl U JuXpoMaTtbl, UX OKUCIUTEIbHBIE CBOICTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

duznyeckue MW XUMHUYECKHME CBOMCTBAa MapraHila M €ro coeauHeHuil. Baxueiimue
coenunenus mapranna(ll), mapranna(lV), mapranna(V1) u mapranua(VI11). Ilepmanranar kanus,
€ro OKUCITUTEIHHBIE CBOMCTBA.

duznueckre 1 XMMUYECKUE CBOMCTBA JKeJle3a U ero coefnHeHuil. OKCHUIbI, TUAPOKCHIIBI U
conu xkene3a(ll) u xeneza(lll). Ilonyduenne u npuMeHeHue xkene3a u ero CriaBoB.

DuU3nYECKUE U XUMUYECKUE CBOMCTBA MEIU U €€ coeuHeHui. [lonyuenre u npumeHenmne
MeIU U €€ COeTUHECHUH.

[{uuk: noayyeHue, Gpu3NYeCKue U XUMUYECKUE CBOIicTBa. AM(pOTEpHBIE CBOMCTBA OKCHA
Y TUIPOKCU/IA IIUHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne IMHKa U ero COeAMHEHUH.
DKcnepumenmanbHvle Memoobl U3y4eHUs 8euiecms U Ux npespaujeHulL:

Jlemoncmpayuu:

4. OOGpas3ibl HEMETAIOB

5. T'openue cepsl, pocopa, xkeneza, MarHust B KUCIOPOJE.

6. Komnekuusa «MeTauibl U CIIJIaBbD».

7. BzaumonelcTBHE IIETOYHBIX M IIEJIOYHO3EMENbHBIX METaUIOB C BOJAOH (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUATIOB).
JlabopamopHvle onvimuol:

3. KauecTBeHHBIC peakIy Ha HEOPTAHMYECKHE HOHBI M KATHOH BOJIOPO/IA;

4. Ilony4yeHue u coOupaHue ra3os.

5. BzaumopeicTBHE INETOYHBIX M IIEIOYHO3EMEIbHBIX METaUIOB C BOAOW (BO3MOYKHO
HCII0JIb30BAHUE BUJIEOMATEPHAIIOB).

6. BzaumopeiicTBue THAPOKCUIOB aTFOMUHUS U IIUHKA C paCTBOPaMHU KUCJIOT U IIEJI0YEH.

7. KaduecTBeHHBIE peaKIMM HAa KATUOHBI METAJUIOB.
IIpakxmuueckue pabomul.

No 4. PenieHne s3KCIepUMEHTANIbHBIX 3a/a4 110 TeMe «I ajoreHs»;

Ne 5. Penienue sxcniepuMeHTalbHbBIX 3a/1a4 110 TeMe «Cepa U ee COeTUHEHUS.

Ne 6. Penienue sKCriepUMEHTATBHBIX 33/1a4 0 TeMe «A30T 1 (pochop 1 UX COeTUHEHUS.

Ne 7. PelieHne s3KkCIepUMEHTANIBHBIX 33/a4 110 TeMe «MeTalljibl II1aBHbIX MOATPYII;

Ne 8. PenreHne sKCriepUMEHTAIBHBIX 33124 TI0 TeMe « MeTallTbl TOOOYHBIX TTOATPYIII.
Pacuemmnvie 3a0auu:

- BBIYHCIIEHUE MACChI BEIIECTBA WM 00beMa ra30B MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMH BEIICCTB;

- BBIYHCIIEHUE Macchl (00beMa, KOJIMYEeCTBAa BEIIECTBA) MPOIYKTOB PEAKLUH, €CIU OTHO U3
BEIIIECTB UMEET NMPHUMECH,
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- BBIYHMCIICHHE Macchl (00BbeMa, KOJIMYEeCTBAa BEIIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO U3
BEIIECTB JIAHO B BHJIE PACTBOPA C ONPEAEIEHHOW MAaCCOBOM J0Jei pacCTBOPEHHOTO BEIIECTBA;
- BBIYMCJICHUE BBIXOa MPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3MOKHOTO.

XuMUA U )KU3Hb.

Ponp xumum B oOecrneueHuN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [IoHATHE O HAayYHBIX
METO/JaX TIO3HAaHMS ¥ METOJOJIOTMM HAyYyHOTO UCcieaoBaHus. HayuyHble NpUHIIMIBI
OpraHMu3ali XUMUYECKOT0 MPOU3BOACTBA. [IpoMBIIITIEeHHBIE CITOCOOBI MOYUYeHUsT BaXKHEHIINX
BelIeCTB (Ha MpUMEpe MPOM3BOACTBA aMMHUAKa, CEPHON KUCIOTHI, MeTaHoma). [IpoMbliieHHbIe
CIOCOOBI MOJYyYEHUS METAJUIOB U CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOMICH Cpeanl U
ero nocyiencTus. Posib XxuMuu B 00€CTICUEHUH SHEPTETHUECKOM 0€30MMacHOCTH.

Xumus W 3710poBhe uyesnoBeka. JlekapcTBeHHble cpeacTBa. lIpaBuiia HMCHoJib30BaHUS
JIEKapCTBEHHBIX MpernapaToB. Poib XUMUU B pa3BUTHH METUIIHBIL.

XVMUS TTUIIA: OCHOBHBIE KOMIIOHEHTBI, TTUIIEBEIE 100aBKU. Pons xuMuu B obecrieueHun
MUTIECBON 0E30MaCHOCTH.

Kocmernueckne u mapdromeprsie cpenctBa. beitoBas xumus. [IpaBwmiia Ge3zomacHOTo
MCTIOJb30BaHUS MIPETapaToB OBITOBOM XMMUH B IOBCEAHEBHON KU3HU.

XUMHS B CTPOUTETHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMHus B CENBCKOM X03siicTBe. OpraHdecKue 1 MUHEPAIbHBIC YI00pECHHUS.

CoBpemeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamMuka. MaTepuaibl
JUTSL DJIEKTPOHUKU. HaHOTEXHOIOTHH.

Pacuémnuie 3a0auu.

- Macchl BellecTBa Ui 00bEMa ra3oB 110 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU 00bEMY
OJIHOTO M3 YYacCTBYIOIMX B PEAKIIUU BEILIECTB,

- Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEaKIMH, €CIU OJHO U3 BELIECTB UMEET
MPUMECH,

- Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTa PEAKIMH, €CJIU OJHO W3 BEIIECTB aHO B
BUJIE pAaCTBOpA C OIpeIeIEHHON MacCOBOH J10J1ei pacTBOPEHHOIO BELIECTBA,

- MaccoOBOM JIOJIM ¥ MOJISIPHOM KOHIEHTpAllMU BEIeCTBAa B PacTBOpE, JOJU BBIXOJA MPOAYKTa
pEeaKIMK OT TEOPETUUYECKH BO3MOKHOTIO.

MesxknpeaMeTHbIe CBSI3H.

Peanuzarus MeXIpeAMETHBIX CBS3€H MPH U3yYEHHH OOIIeH M HeOpraHMYeCKOW XUMUU B
11 kyacce oCyIECTBIIACTCA Yepe3 UCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MMOHSATUH,
TaK ¥ OHATUMN, IPUHATHIX B OTJICIBHBIX MMPEAMETAX €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO0me ecTecCTBEeHHO-HAyYHbIE TOHATHS: SBJICHHE, HAy4HbIH (akT, TUmoTe3a, Teopwus,
3aKOH, aHaiu3, CHUHTE3, KIacCHU(pUKalus, TMEePUOIUYHOCTb, HAOIIOJCHUE, W3MEpPEHueE,
HKCIIEPUMEHT, MO/IEJIb, MOACIIUPOBAHUE.

®dusnka: Marepus, MHUKPOMHUDP, MAKpOMHUp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOMBI, PAaTUOAKTUBHOCTb, MOJIEKYJa, YHEPreTUYECKU YpPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILEeCTBA, WJCANbHBIA ra3, (U3MYEeCKHe BEIUYMHBI, EIUHHIIBI
U3MEpPEHHUs], CKOPOCTh, DHEPTHsl, Macca.

buonorus: knerka, opraHusM, -JKocucTeMa, Ouocdepa, MeTadOIU3M, MaKpo- H
MUKPO3JIEMEHTBI, O€JKH, >KUPBI, YIJIEBOJbI, HYKICHMHOBbIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBI,
KpPYTrOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEMAX.
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['eorpadusi: MuHEpaIIbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOTIAEMBbIE, TOILINBO, PECYPCHI.

TexHOIOrMA: XUMHYECKasl MPOMBIIUIEHHOCTb, METAJUTYPIHUs, CTPOUTEIbHBIE MaTEPHAIBL,
CEJIbCKOXO3SIIICTBEHHOE  MPOMU3BOJCTBO, IHILEBAs IPOMBIIUIEHHOCTh, (apMaleBTHYECKas
IIPOMBILUIEHHOCTb, IIPOU3BOACTBO KOCMETHYECKUX [Ipernaparos, IIPOU3BOICTBO
KOHCTPYKIMOHHBIX MaTE€PUAJIOB, 3JICKTPOHHAS IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

3. Tlnanupyemblie pe3yabTaThbl OCBOEHHUSI Y4eOHOro mpeaMera «Xumus. YTayOJeHHbIH
YPOBEHb»
JIn4HOCTHBIE Pe3yJIbTAThI

B cooTBeTcTBUM C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX

pe3ybTaTOB OCBOGHMS IpenMeTa «XHUMHs» Ha YpOBHE cpenHero oOImiero obpa3oBaHus
BBIJICTICHBI CJICYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIOITUMUCS POCCHUCKON TPaXKIaHCKOH
UJCHTUYHOCTH; TOTOBHOCTb K CaMOpPA3BUTHUIO, CAMOCTOSITEIbBHOCTH M CaMOOIPENEICHUIO;
HaJlM4¥e MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CHOCOOHOCTh  OOY4YaroLIMXCs
PYKOBOJCTBOBATbCA MPUHATHIMM B OOIIECTBE MpaBHJIaMH U HOPMAaMH TOBEIEHUS; HaJIHuue
IIPAaBOCO3HAHUS, SKOJIOTUYECKON KYJIBTYpbI; CIIOCOOHOCTh CTAaBUTh LI€JIM U CTPOUTDH KUZHEHHBIE
IUTaHBI.

JIMYHOCTHBIE PE3yJbTAaThl OCBOCHUS IMpeaMeTa «XUMHs» OTpaxaroT chOpMHUPOBAHHOCTh
OIbITa [TO3HABATEIILHON U MPAKTUYECKOHN JEATENbHOCTH 00y4YaroluXcsl B MPOLECCce pealn3aluuu
00pa3oBaTenbHON AESTEIBLHOCTH.

JlngHOCTHBIE pe3ynabTaThl OCBOCHUS MpeaMeTa «XUMHUS» OTpakaroT chOPMHUPOBAHHOCTH
OTIbITa MO3HABATENILHON U MPAKTUYECKOM JesATEIbHOCTH 00y4YaloluXCcsl B MPOIlecce peaan3anuu
00pa3zoBaTeNbHON ACSTENBHOCTH, B TOM YHCIIE€ B YACTH:

1) rpamaaHCKOr0 BOCIMTAHMS:

OCO3HaHHUs 00yYalOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEN, YBaXEHUS K
3aKOHY U MPaBOMOPSAKY;

MNPpEACTaBJICHHUA O COLIUAJIBHBIX HOpMax M IIpaBUWIaAX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IGCKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUHN y‘Ie6HI>IX ITPOCKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPEHHS, JIOTUKY U apTyYMEHTBI IPYTUX
IIPU aHAJIM3€E PA3JIMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOU
XUMHUH,

YBAXXCHHUA K IIPOLCCCY TBOPUCCTBA B o0JacTu TCOPHU U NPAKTUYCCKOIO MNPUIIOKCHUA
XUMHH, OCO3HAaHUS TOTO, YTO JaHHbIe HAYKU €CThb pPe3y/lbTaT AJUTENbHBIX HAOIIOJACHUN,
KPOTOTJIUBBIX SKCTIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSTHHOTO TPYAa YYE€HbBIX U MPAKTHKOB;

MHTEpECa M II03HABATEJIBHBIX MOTHMBOB B IIOJIY4EHMM U IOCIEAYIOIIEM aHAIU3e
UH(OPMALIUH O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM O0T€UeCTBEHHOW XUMUH;

3) IYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO MTOBEACHHUS;
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CIIOCOOHOCTH OLICHMBAaTh CHUTYallud, CBA3aHHbIE C XHUMUYECKUMHU SBJICHUSIMH, U
INPUHUMATh OCO3HAaHHBIE pEIIEHUs, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE MOBEACHHE W TIOCTYNKH CBOUX TOBapHIIEH C TMO3ULUN
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS NOCIEACTBUMA MOCTYIIKOB;

4) popMupoOBaHNS KYJIbTYPbI 310POBb:

NOHUMaHMA LEHHOCTeH 370pOBOTO M Oe3omacHoro obpasza KHU3HHM, HEOOXOJIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONrofIcHHsI TIPaBUJI OE30MaCHOTO OOpAIleHUs] ¢ BEIIECTBAMHU B OBITY, NMOBCEIHEBHOU
YKU3HU, B TPYIOBOM J1€ATEIBHOCTH;

MOHMMAHUS [EHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIEKTHBHOTO 0O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS MOCJEACTBUI U HENPUSATHS BPEAHBIX NPUBBIYEK (YHMOTPEOJICHUS alKOTroJs,
HapKOTUKOB, KypeHUs);

5) TPyA0BOIr0 BOCIIMTAHUS:

KOMMYHHKAaTHBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIEIOBATENBCKOW JESITEIbHOCTH,
0O0IIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATEIBLHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIIEHUU MPaKTHYECKUX 3a/ad COLMAJIbHOU
HaIpPaBJIEHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPAKTUYECKOMY HM3YYEHHUIO Mpodeccuil pa3liMyHOrO pojia, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)KEHUS K TPYLY, JIOSAM TPyJla U pe3ysbTataM TPYAOBOH 1€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBHUIYaJTbHOM TpaeKTOpuH 0oOpa3oBaHMUs,
Oyaymeit mpodeccun U peanu3aluid COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 5K0J10rMYEeCKOro BOCIIUTAHMS:

HKOJIOTMYECKHU 1e1ecO00pa3HOro OTHOLIEHUS K MPHUPOJIe KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HHU Ha 3eMiIe;

MOHUMAaHMA TJI00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOAHON U COLUATBHOMN CPEIbl;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIONIb30BAHUS JOCTHKEHUN XUMUH ISl PEIIEHUS] BOTIPOCOB
paloHaIbHOIO IPUPOIOIIOIB30BaHNUS;

AKTUBHOTO HENPUATHS JNEHCTBHI, NPUHOCSIIMX BpEJ] OKPY’KaIOLIEH MPUPOJHON cpene,
YMEHHsI MPOTHO3UPOBATH HEOJIAroNpHUsATHBIE SKOJIOTMYECKUE MOCIECTBUS MpeapUHUMAaEMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HAJIMYUS Pa3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYIbTYphI, OIMbITa
JESATEIbHOCTH  3KOJIOTMYECKOW  HAINpaBICHHOCTH, YMEHHUS pPYKOBOACTBOBATHCS MMM B
MO03HAaBaTEJIbHON, KOMMYHUKATUBHOMN U COLIMATIbHON MPAKTUKE, CIOCOOHOCTH M YMEHHUS aKTUBHO
MPOTUBOCTOSTH UACOJIOTHH XeMohoouu;

7) UEHHOCTH HAYYHOI'0 TO3HAHMS:

MHUPOBO33pEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKu U
00LIECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHEIU(PUKA XUMUU KaKk HayKH, OCO3HaHUS €€ poiu B (OPMUPOBAHUU
PalMOHAIBPHOTO HAYYHOT'O MBIIUICHHUS, CO3/IaHUH LIEIOCTHOTO TMPEACTABICHUS 00 OKpY KaloIeM
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MHUpE KaK O €IMHCTBE NPUPOABI M YEJIOBEKa, B MO3HAHMU NPUPOJHBIX 3aKOHOMEPHOCTEH W
penreHun mpo0IeM coOXpaHeHHUs IPHPOJHOTO PABHOBECHS;

yOS)KIEHHOCTH B 0CO00H 3HAYMMOCTH XHMHUH JUIS COBPEMEHHON IMBWIIM3AIMH: B €&
TYMaHUCTUYECKOW HANpaBICHHOCTH M BA)XHOW POJIM B CO3JaHMHM HOBOHM 0a3bl MaTepUalIbHOM
KYJIBTYpPBl, B pEIICHUH TII00aTbHBIX TPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOIA,
SHEPreTUYECKOM, THUIICBOM M JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHnn YCIIOBUH YCIEIHOro TPYy/ia U SKOJIOTUYECKH KOM(DOPTHON JKU3HU KaXKIO0Tro WieHa
00I111eCTBA;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHs CYIIHOCTH METOJOB MO3HAHUS,
UCTIONIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HMCIOJB30BATh MOJydaeMble 3HAHUS IS
aHaJIM3a M OOBSICHEHHS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOMCXOAALIMX B HEM HM3MEHECHUH,
yYMEHHUS JieTIaTh 0OOCHOBaHHBIE 3aKTIOYCHUSI HA OCHOBE HAyYHBIX (PaKTOB M MMEIOIIMXCS JTAHHBIX
C LIEJIbIO MOJIYYEHHs! IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaAMOCTOSITETIFHO UCTIOIB30BAaTh XUMUYECKHE 3HAHUS ISl PEIICHHS ITPOOIIeM
B peasIbHBIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATEIbCKOM IeSTeIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENpEphIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHWH TI0 XHMHUH B COOTBETCTBHHM C >KH3HEHHBIMHU
HOTPEOHOCTSIMU;

uHTEpeca K OCOOEHHOCTSIM Tpyda B pa3iuyHbIX chepax npodeccrnoHaTIbHON
JeSITeITbHOCTH.

MeTtanpeameTHbie pe3yJibTaThl

MeTtanpeaMeTHbIE pe3yibTaThl OCBOCHHS MPOTpaMMbl MO XMMHHM Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBIC I (1)0pMI/IpOBaHI/ISI MHPOBO33PCHUA O6yanOIHHXCH MCKIUCHTUITIIMHAPHBIC
(MexXIpenMeTHbIE) OOIIeHaYYHbIE TOHATHUS, OTPAXKAOIIME [IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
n CHGIII/I(l)I/IKy MCTOAOB IMO3HAHHA, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/ISI, BCIICCTBO,
SHEprus, siBJICHHE, MPOLECC, cUCTeMa, Hay4YHbIH (haKT, IPUHLHUII, TUIIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, UCCIIEI0BaHNE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

VHHUBEpcajdbHble  y4yeOHble  JelcTBUsA  (TMIO3HaBaTeIbHBIE, KOMMYHHUKaTHBHBIE,
perynatuBHbIe), obecreunBarompe (GopmupoBaHue (QYHKIMOHAIBHOH TPaAMOTHOCTH U
COLIMAIIbHOW KOMITETEHIIMH 00yYaroIInuXCs;

CHOCO6HOCTB 06y‘-IaIOH_II/IXCH HUCIIOJIB30BaTh OCBOCHHBIC MCKIAUCHUIUIMHAPHEIC,
MHPOBO33PCHYCCKUEC 3HAHWUA W YHHBCPCAJIBHBLIC yqe6HBIC I[CflCTBPI?I B IIO3HABATCILHOU U
COLMAJIbHOW MPAKTHUKE.

MeranpeaMeTHbIE PE3YJBTaThl OTPAXXAIOT OBJIAJICHUE YHHUBEPCATBHBIMUA YyUeOHBIMHU
M03HaBaTeJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJSATUBHBIMH JIEHCTBUSIMHU.

Ilo3naBaTesibHBbIE YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUS

1) 6a30Bble JIOTHYECKHUE €iiCTBHS:

CaMOCTOSITENIbHO (DOpMyYIHpOBaTh U aKTyalM3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
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ONpEAEATh LENU JEATEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU HX JOCTHXKEHHS,
COOTHOCHTB PE3YJIbTaThl ACATEIbHOCTH C IIOCTaBICHHBIMU LIEIISIMU;

UCIIOJIB30BaTh IPU OCBOCHHMM 3HAHUW MPHUEMBI JIOTMYECKOTO MBILIUICHUS: BbIICIATH
XapakTepHble TPU3HAKK IIOHATHUM W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MMOHATHUSA 7151 00bSICHEHHS OTJCIIBbHBIX (DAKTOB U SBICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BEIIECTB U XUMUUECKUX PEAKIINI;

YCTaHABJIMBATh NPUUMHHO-CJIEICTBEHHBIE CBA3U MEKY N3Y4acMbIMU SIBJICHUSMY;

CTpPOUTb JIOTUYECKUE PpACCYKIEHUS (MHAYKTUBHBIC, JEIyKTUBHBIE, IO aHAJOTHUH),
BBISIBJISIT 3aKOHOMEPHOCTH U MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHATh B MPOLIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUHU CUMBOJUYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHbBIE IPEJCTABICHUS — XUMUYECKHI 3HaK (CUMBOJ) 3JIEMEHTA,
XUMHYecKass (OpMyNia, YpaBHEHHE XHMHUYECKOH peakuuu — TpU pelleHHH Y4eOHbIX
MIO3HABATEJIBHBIX U NMPAKTUYECKUX 3aJad, NPUMEHATH Ha3BaHHBIE MOJEIBHBIE NPEICTABICHUS
JUISL BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaEMBIX BEIIECTB U XMMHUECKUX PEAKIIHM.

2) 6a3oBbIe HCCIeA0BaTENbCKHUE JIeiicTBUS:

BJIa/IETh OCHOBAMHU METO/JI0B HAYYHOI'O IIO3HAHMSI BEILIECTB U XUMUYECKUX PEaKLUi;

dopMynMpoBaTh LEIM M 3aJauyd  MCCIEJOBAHUS, MHCIOIb30BaTh IIOCTaBIECHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KAUYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUIA;

BIIaJICTh HABBIKAMHU CAMOCTOSATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMUS YUYECHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOIIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTENbHO
IOPOTHO3MPOBATh €ro pe3yibTaT, (HOpMyIUpoBaTh OOOOIIEHUS M BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOJCTAHHON
pabore;

npuoOpeTaTh OMNBIT YYSHWYECKOH HCCIIEIOBATENILCKOM M TPOCKTHOH JEATeNbHOCTH,
IPOSIBJIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METOJOB pEIICHUs
MPAKTUYECKUX 3aJa4, IPUMEHEHUIO PA3INYHbIX METOAOB [TO3HAHUS.

3) padora ¢ nngopmManmei:

OPUEHTUPOBATbCS B  PA3IMYHBIX HCTOYHMKAX HHPOpMauuu (HaAYyYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHus, CIpaBOYHbIE TocoOus, pecypcbl HHTepHera),
aHATU3UpPOBaTh HMH(POPMAIIMIO pPA3IUYHBIX BHAOB M (OPM MpPENCTABICHUS, KPUTHYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

¢dbopMynHMpoBaTh 3ampOCHl M MPHUMEHATh Pa3IMYHBIE METOABI NPH IOHCKE U OTOOpe
uHpopMaluy, HEOOXO0AUMOM JIJIs BBIIIOJIHEHUS YUe€OHbBIX 33/1a4 ONpPeAeaEHHOIO TUIIA;

nproOpeTaTh OMNBIT UCHOJIb30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTMH U
pa3IMUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpATh ONTUMANbHYIO (OpMY HpeACcTaBiIeHUS WH(POpMALUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTHE);

UCTIONIb30BaTh HAYYHBIM SI3bIK B KauyeCTBE CpEACTBA TNpH paboTe ¢ XUMHUYECKOH
uHpOpMaLUel: MPUMEHATh MEXIpeIMeTHbIe ((U3MUYEeCKHe M MaTeMaTHYeCKUe) 3HAKUd U
CUMBOJIbI, (pOpMyIIbl, aOOpEBUATYpPBI, HOMEHKIIATYPY;
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UCIIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISTHOCTH.

KoMmyHHKaTHBHBIE YHUBepPCAJIbHbIC y4eOHbIE 1eliCTBHUS:

3aJ]aBaTh BOMPOCHI IO CYLIECTBY 00CYk/1aeMOIl TEMbI B X0/1€ JUaJIOra /Wi TUCKYCCHH,
BBICKa3bIBaTh UJIEH, (POPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS
HpeI0KEHHOH 3a/1auH;

BBICTYNaTh C IpPE3CHTAlMed pe3yJbTaTOB MO3HABATENBHOM IEATENILHOCTH, MOTY4YE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IIPU  BBIIOJHEHUH XUMHYECKOIO
HKCIIEPUMEHTA, TNPAKTHYECKOW paboThl 1O HCCIEAOBAHUIO CBOWCTB HM3y4aeMbBIX BEIIECTB,
peanu3alMyu y4yeOHOro IMpoeKTa, W (HOPMYyIUpPOBaATh BHIBOJBI MO pe3yjbTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHHA TyTEM COTIIACOBaHMS MO3UIUN B X0J1€ 00CYKIEHHSI 1 OOMEHAa MHEHUSIMHU.

PeryasiTuBHble yHUBepPcaJbHble yUeOHbIE 1eCTBHSL:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATENIbHYIO AESTEIBHOCTD,
onpenensds e€ Leau W 3aJa4d, KOHTPOJIMPOBAaTh U MO Mepe HEeoOXOAMMOCTH KOPPEKTHPOBATh
npeJiaraéMblii aropuT™ JIeHCTBUN NMpHU BBHINOJHEHUH YYEOHBIX M HMCCIIEJOBATENbCKUX 3ajad,
BbIOMpaTh Hanbosee 3((PeKTUBHBIN CIIOCOO MX PElIeHHs C YUETOM IOJIy4YeHHs] HOBBIX 3HAHUH O
BCIICCTBAX U XUMUUYCCKUX PCAKIUAX;

OCYIIECTBJISATH CAMOKOHTPOJIb JI€ATEIbHOCTY HA OCHOBE CaMOaHalln3a U CaMOOLICHKHU.

IIpeaMeTHbIe pe3ybTaThl

[TpenmeTHble pe3yabTaThl OCBOCHUS MPOrpaMMbl IO XMMHHU Ha YIIIyOJEHHOM ypOBHE Ha
YPOBHE CpEaHEro OoOmEero oO0pa3oBaHMs BKIIOYAIOT CleHU(pUUECKUe A y4eOHOro IMpeaMera
«XUMUS» HayuyHbIe 3HAHUS, YMEHHUS M CIOCOOBI NEHCTBUN MO OCBOCHHUIO, MHTEPIPETALUU U
peoOpa3oBaHuIO0 3HAHUM, BUJbI JESTEIHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B PA3IUYHBIX YYE€OHBIX CUTYyallUiX, a TaKKe€ B PEaTbHBIX YKU3HEHHBIX CUTYyalMSX,
CBA3aHHBIX C XMMHEW. B mporpamme mo XMMHMM NpPEAMETHBIE PE3YJIbTaThl NPEACTABICHBI 10
rojiaM U3y4eHusl.

10 KJIIACC

IIpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XUMHUsD OTPaKaroT:

c(OPMHPOBAHHOCTh IPEJCTABICHUI: O MecTe U 3HAYCHUM OPraHUYecKOW XUMHUHM B
CHCTEME eCTECTBEHHBIX HAyK U €€ poJM B 00ecreueHHH YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA B
peLIeHUH MPOOJIEM SKOJIOTHYECKOM, SHEPreTHYecKOM M MUILEBOM 0e30macHOCTH, B Pa3BUTHH
MEAMLMHBI, CO3JaHMM HOBBIX MaTEpHUaJiOB, HOBBIX HCTOYHUKOB JHEPIHM, B OOECIEUECHUU
palMOHAIBHOIO MPHUPOJIONONIB30BaHMs, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJloBeKa, a TaKXKe HKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/0pOBBIO U
MIPUPOIHOM Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIue
HOHATHS — XMMHYECKUI JJIEMEHT, aToM, AP0 M JJIEKTpOHHas o0ojouka aroma, S-, p-, d-
aTOMHBIE OpOMTa M, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMS aToMma, TMOpHAM3ALUS aTOMHBIX
opOutanel, MOH, MOJIEKyJla, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEHNEHb OKHCICHMS,
XUMHUYECKast CBsA3b, MOIb, MOJIApHAas Macca, MOJSIPHBIA OO0BEM, YIJIEPOIHBIN CKEJeT,
(GyHKUMOHANbHAsA TpyIa, paguKkal, CTPYKTypHble (GopMysbl (pa3BEPHYTbIE, COKpaIEHHbIE,
CKEJIETHBIE), M30MEpHUsi CTPYKTYpHas M TPOCTPAHCTBEHHas (TeoMeTpuyecKas, ONTHYEeCKas),
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U30MEPBI, TOMOJIOTUYECKUHN psJ, TOMOJIOTH, YIJIEBOIOPOAbI, KHUCIOpPOA- M a30TCcOoAepkKallue
OpraHMYEeCKHUEe COEIUHEHMs, MOHOMED, IMOJUMEp, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYJISPHbBIE
COCIMHCHMS; TEOPHH, 3aKOHBI (mepuoaumveckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH
COXpaHCHHMS U TPEBPALICHUS DSHEPrUM TMpPH XUMHUYECKHX pEaKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MHUPOBO33PEHUECKHUE 3HAHUS, JieXkKalllue B OCHOBE TMOHUMAaHUS
OPUYMHHOCTH M CHCTEMHOCTH XHMMHYECKHMX SIBICHHWH; NpPEJCTaBICHUS O MeXaHH3Max
XUMHYECKHX peaklud, TEepMOJUHAMUYECKHMX M KHHETUYECKHMX 3aKOHOMEPHOCTAX HX
NPOTEKAaHUsA, O B3aMMHOM BIIMSHUM aTOMOB W TPYIIIl aTOMOB B MOJIEKYNax (MHIYKTUBHBIA U
Me3oMepHbIi dhdexTrr, opueHTanTsl | 1 Il pona); dakromornyeckue cBeAeHHS O CBOMCTBAX,
cocTaBe, MOMyYeHUH M 0€30MaCHOM UCIOJIb30BaHNU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
U TPaKTUYECKON [eATeNbHOCTH YEJOBEeKa, OOIIMX HAyYHbIX MPHUHIMIIAX XUMHUYECKOTO
IPOM3BOJICTBA (Ha MPUMEpE MMPOU3BOICTBA METAHOJa, EpepabOTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUH: BBISIBIIATH XapaKTepHbIC MMPU3HAKH TOHATHHA, YCTaHABINBATh
UX B3aUMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IPU OMMCAHUM COCTAaBa, CTPOCHUS U
CBOWCTB OPraHMYECKHX COCTMHEHUMN;

c(OpPMHPOBAHHOCTH YMEHHIA:

UCTIOJIB30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKETIETHBIX) (DOPMYIT OpraHUYECKHUX BEIIECTB;

COCTaBJIATh ~YPAaBHEHUS XUMHUYCCKUX PpEAKUMHd U  pacKpblBaTh UX CYIIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIUil IMOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOTO
OalaHca JTHX peakUuid, pPEeaKIuii HMOHHOTO OOMEHa ITyTEM COCTaBICHUS WX TOJNHBIX U
COKpAaIIEHHBIX MOHHBIX YPaBHEHHI;

U3rOTaBJIMBAaTh MOJAETM MOJIEKYJl OpraHMYECKUMX BEIIECTB /IS WJUIIOCTPALUU  HX
XUMHYECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH: yCTaHABINBATh MPUHAIEKHOCTh U3YYEHHBIX OpraHUYeCKUX
BELIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KIIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHMs 1o cucremarndeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHbIE HAa3BaHUS
JUISL  OTAEIbHBIX TNPEICTABUTENEH OpPraHUYECKUX BEIIECTB (3TWUJIEH, AaLETWIEH, TOIYOJl,
[JIMLEPHUH, STUWICHIJINKONb, (eHos, Qopmanbaerun, areTtanbleruy, aleToH, MypaBbUHAas
KHUCJIOTA, YKCYCHasi KHCJIOTa, CTEapUHOBAas, OJIEMHOBAs, MaJIbMHUTHHOBAs KHUCJIOTHI, TJIMLUH,
aJIaHUH, MaJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, U30IPEH, XJIOPONPEH, CTUPOJ U APYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUJI XUMHUYECKOW CBS3HM B OPraHUYECKHUX
CoeIMHEHMIX (KOBaJICHTHAs U MOHHAs CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATh MOJOXKEHHUS TEOPUU CTPOCHHUS OPraHUYECKHUX
BelectB A. M. byrnepoBa st 00bsiCHEHUS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb COCTaB, CTPOEHHE, (QUINYECKUE U
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEJACTABUTENECH Pa3IUYHbBIX KJIIACCOB OPTaHUYECKUX BEIECTB:
QJIKaHOB, LMKJIOAJIKAHOB, AJKEHOB, AJKaJHEHOB, AJKMHOB, apOMaTHYECKHUX YIJIEBOJIOPOJIOB,
CHHMPTOB, AJIBJECTUAOB, KETOHOB, KApOOHOBBIX KHCJOT, MPOCTHIX M CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEUHEHUN U aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOAOB (MOHO-, IU- U MOJIMCAXAPUIOB),
WUTIOCTPUPOBATh T€HETUYECKYIO0 CBS3b MEXAY HHUMHU YPaBHEHHSIMH COOTBETCTBYIOIIHX
XUMHUYECKHX PEaKUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (HhOpMyI;
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c(OPMHPOBAHHOCTh YMEHHUS TOATBEPKIATh Ha KOHKPETHBIX MpHUMEpax XapakTep
3aBHCHUMOCTH PEaKIMOHHON CIOCOOHOCTH OpPraHMYECKHX COEIMHEHMH OT KpaTHOCTH M THUIA
KOBAJICHTHOMH CBSI3U (G- U T-CBSI3U), B3aUMHOI'O BJIUSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOUYHUKH YTIEBOJAOPOIHOTO CHIPhS
(He(Th, MPHUPOIHBIA Ta3, Yroib), CIOCOOBI €ro mepepabOoTKH M MPAKTUYECKOe MPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh BJAJIEHUs] CHCTEMOW 3HAaHUM O €eCTeCTBEHHO-HAYYHBIX MeEToax
MO3HaHUS — HAONIOJIGHWH, W3MEPEHUHU, MOJEIUPOBAHUU, OHKCIEPUMEHTE (pEallbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh ~ YMEHMSI NPUMEHATH OCHOBHBIE  ONEPALlMUd  MBICIUTEIbHON
NEeSTEIbHOCTH — aHallu3 U CUHTE3, CpaBHEHHE, OOO0OIIEHHE, CHCTEMATH3aIUIO, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl U3yYEHUS CBOMCTB BEIIECTB M XUMHUYECKHUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIISITh B3aUMOCBSI3b XUMUUECKHUX 3HAHUHN C TIOHATUSMU U
NPEJICTaBICHUSIMH JPYTHX €CTECTBEHHO-HAYYHBIX IPEJAMETOB sl 0ojee OCO3HAHHOTO
MOHUMAaHHUS CYIIHOCTH MaTepUaibHOrO €IMHCTBA MHUpPA, MCIOJIb30BAaTh CHUCTEMHBIC 3HAHUS IO
OpraHMYECKON XUMUU AJi1 OOBSCHEHUS U NPOTHO3UPOBAHUS SIBJICHHUM, UMEIOLIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OpMUPOBAHHOCTh YMEHMH: NPOBOAUTH pacdy€Tbl MO XUMHYECKUM QopmyiamM U
YpaBHEHUSAM XHMUYECKUX PEaKIMi C UCHOJIb30BaHUEM (DHU3MUECKUX BEIUYMH (Macca, 00bEM
ra3oB, KOJMYECTBO BEUIECTBA), XAPAKTEPU3YIOIIMUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl MO0 HAXOXACHHUI0O XMMHYECKON (POpMysbl BEIIECTBAa MO M3BECTHBIM MAacCOBBIM JIOJIIM
XUMHYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH ra3000pa3HBIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH U OLIEHUBATH C MO3ULIUN
HKOJIOTHUECKOM Oe30MacHOCTH MOCEICTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATEIbHOCTH
YEJIOBEKa, CBS3aHHOM C TEpepadOTKOM BEIIECTB, HCIIOIB30BATHh IOJIYYEHHBIC 3HAHUS IS
MPUHATHS TPaMOTHBIX PEIICHUN MPOoOJIeM B CUTYaAIUSAX, CBSI3aHHBIX C XUMHEH;

c(OpMHUPOBAHHOCTh YMEHHUM: CaMOCTOSITEIbHO IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUUN
HKCIEPUMEHT (TI0JIyY€HHE U U3yUeHHE CBOICTB OPraHNYEeCKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHBIX KJIACCOB M  KHUCIOPOJCOAEPKAIMX OpPraHMYECKHX BELIECTB,
pellleHne OSKCHEPUMEHTANbHBIX 3a/lad IO pPAclO3HABaHHUIO OPraHUYEeCKHX BELIECTB) C
coOmoleHrneM TpaBwiI  0€30MAacCHOrO  OOpalleHHWs ¢ BEHieCTBAaMH W JaOOpaTOpPHBIM
o0opynoBanuemM, (OpMyIHpPOBATh II€Jb MCCIEJOBAHUS, IMPEJICTABIATh B pPa3lIn4HON (opme
Pe3yNbTaThl SKCIIEPUMEHTA, AaHAIIU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hopMUPOBAHHOCTb YMEHUM:

coOuro1aTh MpaBUila HKOJIOTHYECKU 11€JIeCO00pa3HOro MOBENEHHUs B OBITY U TPYIOBOM
NESTENIbHOCTH B IIENIAX COXPAHEHHs] CBOEro 370POBbs, OKPYXKAIOIIeH HPUPOIHON Ccpelnbl U
JOCTHKEHMS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHMYECKOIO JEMCTBHS Ha >KUBbIE OPraHU3MBbl ONpeAeNEHHBIX
OpraHMYECKUX BEIIECTB, IOHUMas cMbIch noka3zatens [TJK;

aHAM3UPOBATh  LIEJECOOOPAa3HOCTh  MPUMEHEHHS  OPraHMYeCKHMX  BEIIeCTB B
INPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HHsI COOTHOIICHUS! PUCK-TIOJb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA MOUCK XHUMHUYECKOUN
uHbOpMallMU B PA3IMYHBIX HCTOYHUKAX (HayyHas W y4eOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
maccoBoil uH(popmanuu, MHTEpHET M Jpyrue), KPUTHYECKH AaHAJIM3HPOBATH XHUMHUYECKYIO
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UH(pOpMaLUIO, IepepadaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUH C IMOCTABICHHON y4eOHOU
3aJaden.

11 KIIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHsSI Kypca «OOmas W HEOpraHudecKas XUMHEsD)
OTPaXKakoT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUIA: O MATEPHATILHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABAEMOCTH SIBJIEHUW TPHUPOJBI, O MECTEe W 3HAYCHHH XUMHH B CHUCTEME €CTECTBEHHBIX
HayK M e€ posu B 00ecledeHUH YCTOWYMBOTO Pa3BUTHSA, B PEIICHUU MPOOJIEM SKOJIOTHUYECKOH,
OPHEPTreTUYECKOW M THINEeBOM O€30MacHOCTH, B PA3BUTHH MEAWIIMHBI, CO3JaHUM HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPrud, B  OOECHEYEHHWU  PAIHMOHAIBHOTO
MIPUPOIOTIONB30BAHUS, B JOPMUPOBAHUN MUPOBO33PEHUS U 00IIEH KyJIbTYphI UEJIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHUS K CBOEMY 3/IOPOBBIO U IPUPOTHOM Cpelie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolIue
MOHSTHUS — XUMHUYECKHUH DJIEMEHT, aTOM, SIPO aTOMa, U30TOIIbI, JIEKTPOHHAs1 000JI0UKa aToMa, S-
, Pp-, d-aromMHBIE OpOWTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOPHIM3ALUSL
aTOMHBIX oOpOWTajneil, HOH, MOJEKyJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHYecKas CBs3b (KOBaJCHTHAs, HWOHHAasA, MeTallInuyeckas, BOJOPOAHAA),
KpUCTAJUIMYECKasi PEIIETKA, XMMHUYECKas pPEakUus, PACTBOP, SJIEKTPOJIMTHI, HEIIECKTPOIUTHI,
3JIEKTPOJIMTUYECKAS] ~ JUCCOLMALMs, CTENEeHb JIUCCOLMAlMU, BOJOPOJHBIM  IOKa3aTellb,
OKHCIIUTEIb, BOCCTAHOBUTEIIb, TEIUIOBOH 3(PPEKT XMMUUECKON peakiu, CKOPOCTh XMMHUYECKON
peakiuy, XHUMHUYECKOE paBHOBECHE, TEOPUM U 3aKOHBI (TeOpus DIEKTPOITUTHUECKOMN
auccounanuu, nepuoauuyeckui 3akon J[.M. MenneneeBa, 3aKOH COXPAaHEHUsT MAacChl BEILECTB,
3aKOH COXPAaHEHUS W MPEBPAIEHUS YHEPTUM MPU XUMHUYECKUX PEaAKIUAX, 3aKOH TMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JIEHCTBYIOMIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHUE 3HAHUS, JICKAIINE B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTH
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUU BEIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM ¥ HaJIMOJICKYJISIPHOM YPOBHSIX; TMPEACTaBICHUS O MeEXaHU3Max
XUMUYECKUX pPEAKUUN, TEPMOJMHAMUYECKMX W KHUHETHUYECKMX 3aKOHOMEPHOCTSAX HX
NpOTEeKaHusi, O XHUMHYECKOM pPaBHOBECHUM, pPacTBOpaXx W JIHCIEPCHBIX  CHUCTEMax;
(akToIIOTHYECKUE CBEJEHHUSI O CBOMCTBAX, COCTaBe, MOJIYyYEHUH M 0€3011aCHOM HCIIOJIb30BaHUU
BOKHEUIINX HEOPTraHWYECKUX BEIIECTB B OBITY M TMPAKTHUUYECKOW JESITEIIbHOCTH YeJIOBEKa,
00X HAYYHBIX MPUHIIAIIAX XUMHUYECKOTO TIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATh XapaKTepHbIE MPU3HAKU MOHITHH, YCTAaHABIUBATD
UX B3aUMOCBS3b, HCIIOIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU OMNHCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILCHU;

c(hOpMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHYECKYI0 CHMBOJHUKY JUISI COCTABIICHUS
dbopMyn BemIECTB U ypaBHEHUN XWMUYECKUX PEaKIUil, CHUCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) u TpuBHalibHbIC Ha3BaHMsI OT/ICJIbHBIX BEILECTB;

c(hOopMUPOBAHHOCTb YMEHHSI OTPEEIATh BAJIGHTHOCTh U CTENIEHb OKUCJICHHS] XUMUYECKUX
9JIEMEHTOB B COEIMHEHUSX, BUJ XUMHUYECKON CBS3HM (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ), TUI KPUCTATUINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;
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c(OPMHUPOBAHHOCTh YMEHHS OOBSCHATH 3aBHUCUMOCTh CBOMCTB BENIECTB OT BHJA
XUMUYECKON CBSI3W W THUMA KPUCTAJUTMUECKOW PemETKU, OOMEHHBIM U TOHOPHO-AKIIETTOPHBIMA
MeXaHHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U;

c(OpMUPOBAHHOCTh YMEHMH: KIAaCCU(PUIMPOBATh: HEOPraHWYECKHE BEIIeCTBa MO HX
COCTaBy, XMMHUYECKHE PEaKLUU IO PA3NUYHBIM MPU3HAKAM (YUCIY U COCTaBy pearupyromimx
BEIIECTB, TEIUIOBOMY d3(QeKTy peaklud, H3MEHEHHUIO CTENeHEeHl OKHUCIIEHUS 3JIEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTajau3aTopa W JAPYrHe); CaMOCTOATENbHO BBIOMpATh OCHOBAaHHS U
KPUTEPHHU JJIS1 KITAaCCU(PUKAIIH N3YYaeMBbIX BEIIECTB U XUMHUECKUX PEAKIIN;

c(OPMHPOBAHHOCTh YMEHHsSI pPAacKpbhIBaTh CMBICI THepuoguueckoro 3akoHa JI. MU.
MenneneeBa W JIEMOHCTPUPOBAaTH €0  CHCTEMATHU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHYECKYIO (DYHKIIHH;

c(OpPMHPOBAHHOCTh YMEHHI: XapaKTEPHU30BaTh AJIEKTPOHHOE CTPOCHHWE aTOMOB WM MOHOB
XMMHYECKUX DJIEMEHTOB MepBoro—4eTBéproro mnepuoaoB Ilepuonnueckoit cucremsr JI.U.
MenneneeBa, UCIONIB3Yysl NOHATHS «IHEPTETUYECKUE YPOBHN», «3HEPIETUUYECKUE MOAYPOBHMY,
«S-, p-, d-aroMHBIC OpOWTAIM», «OCHOBHOE H BO30YXKIEHHOE SHEPreTHUCCKHE COCTOSHHS
aToMa»; OOBSICHATH 3aKOHOMEPHOCTHM HM3MEHEHHUS CBOMCTB XHUMHYECKHX DJIEMEHTOB M UX
COEMHEHMH 10 riepuogaM u rpymmam [lepuoamueckoii cucremsl . 1. MeHnneneeBa, BaJICHTHbIE
BO3MOXXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

c(OpMHUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh (OMHUCHIBaTh) OOLIME XUMHYECKHE
CBOMCTBA BEWLIECTB Pa3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKON CBS3U
MEXly HEOPraHNYECKUMHU BEIIECTBAMHU C TIOMOIIBIO YPAaBHEHHUI COOTBETCTBYIOIUX XUMUYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUSI PACKpPbIBATh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii MOCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OallaHCa 3TUX peaKkluil; peakuuii HOHHOTO
oOMeHa MyTEM COCTAaBICHHMS HMX IIOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakIHii
TUIPOJIN3a; PEAKLUI KOMILIEKCOOOpa3oBaHUs (Ha MpPUMEpPE T'MJIPOKCOKOMIUIEKCOB LIMHKA U
AJTIOMUHHS),

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTHM MPOTEKAaHUS XUMHYECKHX
peakuMii ¢ y4€TOM HX SHEPreTUUECKUX XapaKTepUCTHK, XapaKTep HM3MEHEHHsS CKOPOCTHU
XUMHUYECKON PEaKIMU B 3aBUCHUMOCTH OT Pa3IMUYHBIX (PaKTOPOB, a TAKXKE XapaKTep CMELICHUS
XUMHYECKOTO PaBHOBECHS IO BIUSHUEM BHEIIHUX Bo3nelcTBuil (mpuniun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaTh XMMHUYECKHE PEAKILINH, JeKAIIUE B OCHOBE
IPOMBIIIIEHHOTO TOJY4YEHUs] CEpHOW KHCJIOThl, aMMHakKa, OOLIue Hay4HbIE MPUHIMUIIBI
XUMHUYECKHX TPOU3BOJICTB; LEJIECO0OPa3HOCTh TNPUMEHEHUS HEOPraHWYEeCKUX BEIIECTB B
IIPOMBIIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLLIEHUS PUCK-TI0J1b34;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOW 3HAHUM O METO/1aX HAyYHOIO IMO3HAHUS SIBICHUN
OpUpoAbl — HaONIOJCHHE, W3MEpPEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHbli U
MBICIIEHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHHsS MPUMEHSTb 3TH 3HAHUS IMPU
HKCIEPUMEHTAILHOM HCCIIEIOBAaHUM BEIIECTB M s OOBSCHEHUS XUMHMYECKUX SBICHHIA,
MMEIOLINX MECTO B IPUPOJIE, IPAKTHUUECKOH IE€ATEIbHOCTH YEJI0OBEKA U B TIOBCEAHEBHON KU3HU;
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c(OPMHUPOBAHHOCTh YMEHHS BBISBIISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUI C MOHATUSMHU U
IPEJICTaBICHUSIMH JPYI'HMX €CTECTBEHHO-HAYYHBIX IPEJAMETOB i 0ojiee OCO3HAHHOIO
MOHMMAaHHUS MaTEPUATILHOTO €TUHCTBA MHUPA;

c(hOpMHUPOBAHHOCTh YMEHHUS MTPOBOJUTH PACUETHI: C UCIOIB30BAHUEM MOHATUH «MaccoBas
JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAS KOHIIEHTPAIMsD; MAacChl BElIeCTBa UM 00bEMa rasza
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIH 00BEMY OJHOTO M3 YUYAaCTBYIOUINX B PEAKIIUU
BEIIIECTB; TEIUIOBOrO 3P QeKTa peakuy; 3HaYeHUsI BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJNOoYeil C M3BECTHOW CTETEHBIO IHCCOIMAlUHU; Macchl (00bEMa, KOIMYECTBA BEIECTBA)
IPOAYKTa PEaKLUH, €CIU OJHO M3 MCXOJHBIX BEUIECTB JJAHO B BHUJE PacTBOpa C ONPEAEIEHHON
MaccoBOM J10JIell pacTBOPEHHOrO BELIECTBAa WJIM JAHO B H30BITKE (MMEET NpUMECH); JOJU
BBIXO/Ia TPOJYKTa peakuu; 0O0bEMHBIX OTHOLIECHUI ra30B;

c(OPMHUPOBAHHOCTh YMEHHUI: CAMOCTOSITENIFHO TUIAHUPOBATh W MPOBOJIUTH XUMHUECKUI
9KCIIEPUMEHT (TIPOBEICHNE peakluii HOHHOTO 0OOMEHa, OJITBEPKIEHHE KaYeCTBEHHOT0 COCTaBa
HEOPraHUYECKUX BELIECTB, ONPEAEIECHUE CPENIbl PACTBOPOB BEIIECTB C MOMOLIBI0 MHIUKATOPOB,
U3y4YCHHUE BIUSHUS PA3NUYHBIX (AKTOPOB HA CKOPOCTh XMMHMYECKOH peaklMu, pelieHue
HKCIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «Metamisy u «HemeTamib»y) ¢ coOmoaeHneM MpaBHil
0e3omacHOro OOpamIeHns ¢ BEIECTBAMU M JIAOOPAaTOPHBIM 000pyIOBaHUEM, (POPMYIHPOBATH
LeNlb HWCCIENOBaHMUsS, TMPEACTaBIATh B pa3NIWyHOW (¢GopMe pe3yiabTaTbl IKCIEPUMEHTA,
AQHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHUH: COONIOAATH MpaBUIIa MOJIb30BAHUS XUMUUECKOW MOCYI0N U
71a00paTOpHBIM 000pYAOBaHHEM, OOpallleHHs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMAMHU
M0 BBIMOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOTMYECKU IEJIeCO00pa3HOTO
NOBEJCHUS B OBITY M TPYIOBOH JEATENBHOCTH B LEISIX COXPAaHEHUS CBOErO 30POBbS,
OKpYKarolllell TPUPOJHON Cpeabl M AOCTHXKEHUA €€ yCTOMYMBOIO pPA3BUTHSA, OCO3HABATH
OMACHOCTb TOKCHYECKOIO AECMCTBHSI HA JKUBBIE OPraHU3MBI ONPENECIEHHBIX HEOPraHMYECKHX
BEILIECTB, TOHMMAas cMbIca nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATh IIEJICHANPABICHHBIA TOUCK XHUMHYECKON
uHGOpMallMU B PA3IMYHBIX HWCTOYHMKAX (HayyHas U y4yeOHO-Hay4Hasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHAIM3UPOBATH XHUMHUYECKYIO
uHpOpMaLUIO, IepepadaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHON ydeOHOU
3a/1auen.

ITPOBEPAEMBIE HA EI'D 110 XUMHUHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBHOM IMPOT'PAMMBI CPETHET'O

OBUHIET'O OBPA3OBAHUSA
Kon IIpoBepsiemble TpeGOBaHHUS K NPeIMETHBIM pe3yJbTATaM OCBOCHUS
NMPOBEPAEMOro OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbI CpeIHero 0011ero
TpeOoBaHus o0pa3oBaHus
1 Biagenue cucteMoil XMMUYECKHUX 3HAHUM, KOTOpasl BKJIIOYAET:

OCHOBOIIOJIAraloIINe MOHATUS (XUMHUYSCKHH DJIIEMEHT, aTOM, U30TOIIbI,
3JIEKTPOHHAst 000Ji0uKa aroma, S-, p-, 0-3JIeKTPOHHBIC OpPOUTAIH
aTOMOB, OCHOBHOE U BO30YXJIEHHOE COCTOSIHUE aToMa, MOH, MOJIEKYJa,
BJICHTHOCTh,  JJICKTPOOTPHUIATEIHHOCTD, CTEIEHb OKMCJIEHUS,

11
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XUMUYECKass CBsI3b (O- M T-CBsI3b, KPATHBIC CBS3W), THOPUAM3AIINS
aTOMHBIX OpOuWTaNel, KpucTalsIMyecKkas peléTka, MoJb, MOJSIpHas
Macca, MOJSIpHBIM 00BEM, MOJISpHAas KOHIIGHTpALMs, pPacTBOPHI
(MCTHHHBIE, TUCHEPCHBIE CUCTEMBI), KPUCTAJUIOTUAPATHI, YIIIEPOIHBIN
ckejer, (pyHKIMOHANbHAs TPYIIa, pajuKall, U30MEpbl, CTPYKTypHas
dopmyna, wu3oMepus  (CTpyKTypHas, reoMerpuyeckas  (uuc-,
TPaHCU30MEpPHsI), TOMOJIOTMYECKUN PsIZl, TOMOJIOTH, YTJIEBOJOPOIbI,
KHCJIOPOA- U a30TCOAEPKAIINe COCIUHEHUs, OMOIOTUYECKH aKTHBHBIC
BelecTBa (YIaeBOIbI, )KUPbI, OETIKN), MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIC COEIWHEHHs, KPEKUHT, PU(POPMHUHT,
TUIBl  XUMHUYECKUX pPeaKIuil (OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIE,
9K30- M DHJIOTEPMHUYECKHE, pEaKIUH HOHHOTO OOMEHa, TOMO- H
reTeporeHHbie, oOpaTUMble U HEOOpaTUMBIE), PACTBOP, IIEKTPOJIUTHI,
HEIEKTPOJIUTHI,  JJNEKTPOJIUTUYECKAs  JUCCOLMAIMs,  CTENEHb
JUCCOLUAINH, OKUCIUTENh, BOCCTAHOBHUTENb, 3JEKTPOJIM3, CKOPOCTH
XMMHUYECKON peaKklMH, XMMUYECKOE PABHOBECHE)

TCOPHU U 3aKOHBI (TGOpI/ISI XUMHUYCCKOIro CTPOCHHUA OPraHUYCCKUX
BeuiectB A.M. bytnepoBa, Teopus 3JEKTPOIUTHUECKONW TUCCOLMALINY,
[lepnonnueckuii 3akon [[.11. MeHneneeBa, 3aKOH COXpaHEHHsI Macchl),
3aKOHOMEPHOCTH, CUMBOJHMYECKUHN S3bIK XMMHH, MHUPOBO33PEHUYECKHE
3HaHWs, JIC)KAIIUC B OCHOBC IMOHUMAHUA NMPUYNHHOCTU U CUCTCMHOCTHU
XMMHUYECKHX SIBJICHUH, COBPEMEHHBIE MPEACTaBIECHUS O CTPOCHHUH
BEIIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJIIPHOM YPOBHSIX

INpeaACTaBJICHUA (6] MEXaHU3Max XUMHNUYCCKHX peaKuHﬁ,

TEPMOANHAMHUYCCKUX n KHHETHYCCKHUX 3aKOHOMEPHOCTSIX nux
IMPOTCKAHUA, O XUMHUYCCKOM PABHOBCCHHU, JUCIICPCHBIX CUCTEMAX

1.4

(aKTOJOrMYECKUE CBEJCHHUS O CBOWCTBAX, COCTaBE, IOIYYEHUU H
0€30IIaCHOM  HCIOJIb30BAHMM  BAKHEHIINX  HEOPraHMYECKHX U
OpPraHUYECKUX BELIECTB B OBITY M MNPAKTHUYECKOW JeSATEIbHOCTH
YeJI0BeKa

1.5

2.1

2.2

3.1

o01ye Hay4Hble IPUHIUIIBI XUMUYECKOTO MPOU3BOJCTBA (Ha MpUMepe
MPOM3BOJICTBA CEPHOM KHCIIOTHI, aMMHaKa, METaHOJa, IepepaboTKh
HeTH)

CchopMupoBaHHOCTh YMEHUH BBISBIISTD:

XapakTepHble MPU3HAKM M B3aUMOCBS3b HW3YUYEHHBIX TOHSTHH,
MIPUMEHATH COOTBETCTBYIOIIME TOHSTHS TMPU OMUCAHUU CTPOCHUS H
CBOMCTB HEOPraHMYECKMX U OPraHMYecKHX BEIIeCTB M  HX
MPEBPAILCHU I

B3aUMOCBS3b XUMHUYECKUX 3HAHUM C TOHATHUSAMH W TPEICTABICHUSIMHU
JIPYTUX MPEAMETOB JIsl 00Jiee OCO3HAHHOTO MOHUMAHUS U OObSICHEHUS
CYIIHOCTH MaTE€PHAIIBHOTO €IMHCTBA MUPA

CpopMUpOBaHHOCTH YMEHHS UCIIOJIb30BATh:

HAaUMEHOBAHMS XUMUYECKUX COCIUMHEHUU MEXIYHAPOIHOIO COH3a
TEOPETHUYECKOW U TMPUKIAJHON XUMHUU M TPUBHUAIBHBIE HA3BaHUS
BEILIECTB, OTHOCSIIMUXCA K HW3YYEHHBIM KjaccaM OpPraHUYeCKuX H
HEOPraHUYECKUX COCAMHEHUIN
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XUMHAYECKYI0 CHMBOJIHKY JJISi COCTaBICHUS (OPMYJI HEOPTaHUYECKUX
BEIIECTB, MOJIEKYJIAPHBIX U CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPTaHUYECKHUX BEIIECTB
ChopMUpOBAaHHOCTh YMEHHS KIACCU(DUITMPOBATD:

HCOPraHM4YCCKUC BCIICCTBA, CAMOCTOATCIBHO BI>I6I/IpaTB OCHOBaHHUs H
KPUTCPHUU IJIA KHaCCI/I(I)I/IKaL[I/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00BEKTOB

4.2

4.3

7.1

OpPraHM4YCCKUC BCHIICCTBA, CaAMOCTOSATCIILHO BBI6I/IpaTB OCHOBAaHUA H
KPUTCPHUU IJIA K.]'IaCCI/I(bI/IKaHI/II/I HN3Yy4aCMbIX XUMHUYCCKUX 00OBEKTOB

[0 pa3lIMYHbIM NPH3HAKaM (YUCIy M COCTAaBY pearupyrollux BEIIECTB,
TEIUIOBOMY 3(QEKTy peakuud, H3MEHEHUIO CTENEeHeH OKUCIIeHUs
3JIEMEHTOB, 0OPaTUMOCTH PEaKIM1, YYaCTHIO KaTaIu3aTropa)

CpopMUpPOBAHHOCTh YMEHHS XapaKTEPU30BaATh IEKTPOHHOE CTPOCHUE
aTOMOB (B OCHOBHOM M BO30YXIEHHOM COCTOSHUM) ¥ HOHOB
XUMUYECKUX 3ieMeHToB | — 4 mepuonoB [lepuomudeckoil CUCTEMBI
JI.1. MenneneeBa U UX BaJlEHTHbIE BO3MOXKHOCTH, UCIIONIb3Ys TIOHATHUS
S-, p-, d-271eKTpOHHBIE OPOUTANIH, SHEPTETHUCCKHE YPOBHH

ChopMupoBaHHOCTH YMEHHSI OOBSICHITh 3aKOHOMEPHOCTH W3MEHCHUS

CBOWCTB XMMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMHU COEAMHEHUI 1O
IIEPUOJIaM U IPYIIIAM

ChopMHpOBAaHHOCTE YMEHUS COCTABJATH YPaBHEHHUS XHUMHYECKHX
pEeaKLMil U pacKpbIBaTh UX CYIIHOCTB:

OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ IMOCpEACTBOM
COCTaBJICHHUA 3JICKTPOHHOT'O OajaHca 3THUX peaKuHﬁ

7.2

7.3

8.1

YpaBHEHUs pEaKlUUi pa3IMYHBIX THUIIOB; IMOJHBIE U COKpaUIEHHBIC
yYpaBHEHHUS peakuuid HOHHOrO OOMEHa, Y4YWThIBas YCIOBHS, IpU
KOTOPBIX 3TH PEaKIMU UAYT 10 KOHLA

peakimii TMAPOJIN3a, peakuuil KOMIUIeKcooOpa3oBaHMs (Ha NpUMepe
TUJIPOKCOKOMITJIEKCOB IIMHKA U aJTFOMUHUS)

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

Ha KOHKPETHBIX TMpPUMEpax XapakTep 3aBHUCHUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH OPTraHUYECKUX COEAUMHEHHH OT KpaTHOCTH U THUIMA
KOBQJICHTHOW CBSI3U (G- U T-CBSI3M), B3aMMHOTO BJIUSIHUS aTOMOB H
Ipynn aToOMOB B MOJIEKYJaX, a Takke OT O0COOEHHOCTeW pealn3aluu
pa3IMYHBIX MEXaHU3MOB MPOTEKAHUS PEAKIUI

8.2

10

XapaKkTepHble XHMHMYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOLIUMHU
JKCIIEPUMEHTAMM U 3aIIUCIMH YPABHEHNN XUMUYECKUX PEAKLIUN

ChopMupoBaHHOCTH YMEHHS XapaKTepPU30BaTh COCTAB M BaKHEHIIME
CBOWCTBA BEINECTB, MPHHAJICKANIMX K OMPEACICHHBIM KllaccaM H
TpynmnaM CoeAWHCHHH (TIPOCTBhIE BEMIECTBA, OKCHUIBI, THIPOKCHIBI,
COJIM; YTJIICBOJOPOBI, IPOCThIC A(UPHI, CIUPTHI, (EHOJIBI, aJTbIACTHIBI,
KETOHBI, KapOOHOBBIE KHUCIIOTHI, CIOKHBIC d(UPBI, KUPBI, YIICBOJIBI,
aAMUHBI, aMUHOKHUCJIOTHI, OCITKH )

ChopMupoBaHHOCT, YMEHHUSI MPOBOJUTH PACUEThl MO XUMHUYECKUM

dbopMylilaM ¥ YpaBHCHHSM XHMHUYECKHX PEaKIUW C HCIOJIb30BaHUEM
(bU3MYECKUX BEINYHH:
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Macchl (00bE€Ma, KOTMYeCTBa BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH OHO
U3 MCXOJHBIX BEINECTB JAHO B BHUIE pPacTBOpPA C OIpPEHCIEHHOU
MaccoBOW J0Je pacTBOPEHHOIO BEIIeCTBA WIM JaHO B H30BITKE
(umeeT mpuMecH)

MacCcOBOM MM 00BEMHOM JTOJIH, BBIX0JIa MMPOIYKTA PEAKLIUU

10.3

TEeII0BOro 3¢ dexra peakuuit

10.4
10.5

00BEMHBIX OTHOILIEHUI I'a30B
0 HaXOXKJCHUIO XUMUYECKO (popMyIIbl BelecTBa

11

12

13

14

15

BJ'IaI[eHI/Ie CHCTEMOM 3HAHUM O METOAaX HAYYHOI'0 IMO3HAHHUA SIBJICHHI
npupoabl, HUCHOJB3YEMBIX B CCTCCTBCHHBIX HayKaXx HW YMCHHC
OPpUMCHATL OTH 3HAHHA IIPU OKCIICPUMCHTAJIBHOM HCCIICIJOBAHUU
BCIICCTB U AJIA O00BICHCHHUS XUMHYCCKHUX ﬂBHGHHﬁ, UMCoInx MECTO B
IIpupoac, HpaKTquCKOﬁ JACATCIIPHOCTH YCJIOBCKAa U B HOBCGI[HGBHOI‘/'I
KHU3HU

CdhopMupoBaHHOCTH yMEHUS TPUMEHSTH (KMCIOJIH30BATh) 3HAHHS O
COCTaBe W CBOMCTBAaX BEIIECTB MJISi SKCIEPUMEHTAILHOW MPOBEPKU
TUMOTE3 OTHOCHTEIBHO 3aKOHOMEPHOCTEM NPOTEKAHUS XUMHUYECKUX
peakiuii M TMPOTHO3UPOBAHUS BO3MOXKHOCTEH MX OCYILECTBIICHUS;
CUCTEMHbIC XUMUYECKUE 3HAHUS JJIs1 OOBSCHEHUS M MPOTHO3WPOBAHUS
SIBIICHUM, WMEIONINX EeCTECTBEHHOHAYYHYIO MPHUPONY; A MPUHATHUSL
rPaMOTHBIX PEIICHUI MTPOOJIEM B CUTYaIIUSX, CBSI3aHHBIX C XUMHUEH

CchopMupoBaHHOCTh YMEHUS TUIAHUPOBATH W MPOBOAUTH XUMHUYECKHIMA
IKCIIEPUMEHT (TIOJlydeHHE W W3y4YCHHE CBOWCTB HEOPraHUYECKUX H
OpPraHMYEeCKUX BEIICCTB, Ka4eCTBCHHBIC PEAKIMU YIIIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KUCIOPOJCOASPIKAIINX OPraHMYECKHX BEILECTB,
pCLICHUE  DKCIIEPUMEHTAIBHBIX ~ 3aJad [0  Paclo3HABaHUIO
HEOPraHWYECKUX M OPraHUYEeCKHUX BEIIECTB) C COOJIOJCHUEM HpaBHII
O0e3omacHOro  oOpamieHusi C  BeHIeCTBaMH U J1a0OpaTOPHBIM
obopynoBanueM; (GopMyIHpPOBATh LIENU UCCICAOBAHUS; PEICTABISATH
B pa3M4HOW (opMe pe3yibTaThl SKCIECPHUMEHTA, aHATH3HPOBATh M
OLICHUBATh UX JIOCTOBEPHOCTh

ChopMHUpOBaHHOCTh YMEHHUSI OCYIIECTBIISITH IICJICHAIIPABICHHBIN TONUCK
XUMHUYeCKOW HH(GOpMalMi B pa3IMYHBIX HCTOYHUKAX (HAy4Has W
y4eOHO-Hay4JHasl JUTEeparypa, CPEeICTBAa MAacCOBOM HH(OpMAIUH, CETh
WuTtepHer u papyrue), KpUTHUECKH AaHAIM3HPOBATh XHMUYECKYIO
nH(popMalmio, nepepadaThiBaTh €€ W HCIIOJIB30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW yueOHOI 3amaueit

ChopMHPOBaHHOCTE  YMEHHUSI TMPOTHO3MPOBATh, AHAIM3UPOBATH H
OIICHUBATh WH(POPMAIHIO C TO3UIMNA 3KOJOTHUYECKOW Oe30macHOCTH
TOCJIEZICTBUI OBITOBOM M TIPOHM3BOACTBEHHOW NESTEIILHOCTH YeJIOBEKa,
CBSI3aHHOW C TMepepabdOTKOM BemecTB; cHOPMHUPOBAHHOCTh YMEHHI
OCO3HaBaTh  OMACHOCTb  BO3JICHCTBUS HAa  JKUBBIE  OPraHU3MBI
OHpGI[GJIéHHI)IX BCIICCTB, IIOHMMAasa CMBICJI IIOKa3aTciIsd HpeHGHBHOﬁ
JONYCTUMOW KOHIIEHTPALMK, W TIOSCHATh Ha TPUMEpax CIIOCOOBI
YMCHBIICHUA W HOPCAOTBpAllICHUA HUX BPEAHOIO BOSI[CﬁCTBI/ISI Ha
OpraHM3M 4eJIOBeKa
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HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPSAEMbBIX HA EI' 110 XUMUHU

Kon IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 Teopernueckre OCHOBBI XUMHUH
Ctpoenne BemiectBa. CoBpeMeHHass MOJENb CTPOCHUs aToMa. Pacmpenenenue
AIIEKTPOHOB MO DJHEPreTHYeCKUM YpoBHAM. Kraccudukanus XUMHYECKHX
1.1 asieMeHTOB. OCOOCHHOCTH CTPOCHHUS SHEPTETUYCCKUX YPOBHEH aToMOB (S-, p-, d-
aneMeHTOB). OCHOBHOE U BO30YXKIEHHOE COCTOSHHUS aTOMOB. JDJIEKTPOHHAs
KoH(purypamus atoma. BajieHTHBIE 2JIE€KTPOHBI
Ilepuonnueckas cucrema xuMmuueckux dnemeHtoB .M.  MeHnneneesa.
Ousnyeckuii cmbicn [lepuoanueckoro 3akona J[.M. MenneneeBa. [Ipuunnsl u
1.2 3aKOHOMEPHOCTHM M3MEHEHHSI CBOMCTB JJIEMEHTOB U WX COEIWHEHUU IO
nepuoiaM M TpynnaM. 3aKOHOMEPHOCTH B HM3MEHEHMH CBOWCTB MPOCTBIX
BEILIECTB, BOJOPOJAHBIX COCIMHEHHM, BHICITUX OKCHIOB U THAPOKCH]IOB
1.3 BanieHTHOCTB. DneKkTpooTpuiaTeIbHOCTh. CTENEHb OKUCICHUS
Bunbl xumudeckoil cBs3M (KOBaJeHTHasi, MOHHAs, METAILTMYECKast, BOJOPOIHAs)
14 1 MEXaHU3MBI €€ o0pa3oBaHus. MeXMOJIEKYISIpHbIE B3auMoAcHCTBUsA. BemecTBa
MOJIKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHUs. THIBl KPUCTALTUYECKUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUMA KPUCTALIMUECKON PEIIETKHI
15 Xumudeckass — peakmus.  Kmaccubukamuss ~— XUMHYECKHUX — peaknuid B
HEOPTraHWYECKOW U OPraHuYeCKON XMMHUH. 3aKOH COXPaHEHHsI MacChl BEILIECTB
1.6 CKOpOCTb peakimu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (DaKTOPOB
1.7 TennoBsie 3¢ HekThl XUMHUYECKUX peakinii. TepMoXxuMudecke ypaBHEHHS
18 OOpatumbie peaknuu. XuMU4eckoe paBHOBecwe. DaKTOpbI, BIHSIIONIME Ha
COCTOSTHHE XUMHUYecKoro paBHoBecus. [Ipuunun Jle [Hlarenbe
DnekrponuTrueckas mucconuanus. CuibHbIE M clabble 3nekTponauTsl. Cpena
1.9 BOJIHBIX pAacTBOPOB BEIICCTB: KHCas, HeEWUTpaidbHas, uienouHas. CreneHb
JUCCoIMaIuy. Peakiiuu HOHHOTO 0OMeHa
110 I'unponus coneit. Monnoe npousBenenue BoAbl. Bomopoauelil nokaszarens (pH)
pactBopa
CriocoObI BeIpaXEHUSI KOHIICHTPAIIUHA PACTBOPOB: MAccoBas 0JISI paCTBOPEHHOTO
111 BEIIECTBA, MOJISIpHAs KOHIEHTpauusa. HacelmeHHble W HEHAChIIIEHHBIE
pacTBOpPHI, paCTBOPUMOCTD. KpucTtamioruaparsl
112 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE peakiuu. [loBegeHue BelecTB B cpenax C
pa3HbiM 3HaueHueM PH. MeTobl 2IeKTpOHHOTO OanaHnca
1.13 DJEeKTPOIN3 PaCTBOPOB U PACILIIABOB COJIEH
2 OCHOBBI HEOPTaHUYECKON XUMUU
21 Knaccudukanus Heoprannueckux coequHeHnii. HomeHkmatypa HeopraHu4ecKux
BEIIIECTB
XUMHYECKHE CBOWCTBA BAXHEHUIIMX METALIOB (HATpHM, Kajaui, KalblUM,
2.2 MarHui, aJlfOMUHUH, ITUHK, XpOM, JKelie30, MeIb) M HX coeauHeHui. OOmue
CIIOCOOBI MOTYUYECHUS] METAJIJIOB
XUMHYECKUE CBOWCTBA BaXXHEUIIMX HEMETAUIOB (TaJIOT€HOB, CEpbl, a30Ta,
2.3 dbochopa, yriIepomsa W KPEMHHA) HM = HMX  COSAUHEHUH  (OKCHIOB,
KHCJIOPOJICOAECPKAIIUX KUCIOT, BOAOPOIHBIX COSTUHEHUI)
2.4 ['eneTnueckast CBSI3b HEOPTaHUYECKHUX BEIIECTB, MPUHAJICKAIUX K PA3TUUHBIM
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KjiaccaM

Nnentuduxaius HeopraHndecknx coeTnHeHni. KauecTBeHHbIE peakIuy Ha
HEOPTraHWYECKHE BEIIeCTBA U MOHBI

OcCHOBBI OpraHMYECKON XUMUU

3.1

3.2

3.3

3.4

3.5

3.6

OCHOBHBIE TOJOXEHHUS TEOPUU XUMHUYECKOTO CTPOCHHUS OpraHMYeCKHX
coequHeHnii A.M. BytiepoBa. YTiIepoaHbIA CKENET OPraHU4YeCKOW MOJIEKYJIBI.
KpatHoCTh XMMHYECKOH CBSI3U. S- W P-CBs3U. SP3-, SP2-, SP-THOpHIM3ALUU
opOuTaseil aToMOB yrjiepoaa. 3aBUCUMOCTh CBOWCTB BEIIECTB OT XHMHYECKOTO
cTpoeHus Mojekyi. 'omonoru. ['omonoruueckuii psia. Mzomepust 1 u3oMepbl

[TonsTne o  QyHkumoHanbHOM  rpymme.  OpueHTanMoHHbIE 3G (EKTHI
3aMEeCTUTEIEN

[IpeacraBnenne o kiaccupUKaAIMM OpraHWYECKUX BemecTB. HomeHkmnatypa
OpTraHWYECKUX COCIWHECHUH (CHUCTEMaTHYeCKas) W TPUBHAIbHBIC Ha3BaHUS
BOKHEHIINX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BELIECTB

CBoOOoHOpaqUKaNbHBIH W HMOHHBIM MeXxaHu3Mbl peakuuu. Ilonstue o
Hykieoduie u snexrpoduie. [Ipasuno MapkoBHukosa. [IpaBuio 3aiinea

Ankanbl. XMMUYECKHE CBOMCTBA aJKaHOB: TAJIOTEHUPOBAHUE, NETUAPUPOBAHUE,
TEPMUYECKOE Pa3I0KEHHE, KPEKHUHI, H3oMepu3anus, ropenue. Ilomyuenue
ankaHoB. lluknoankanel. Crhenuduka CBOICTB LUKIOATIKAHOB C  MajbIM
pasmMepom 1uKIiIa. Peakiuu npucoeIMHEeHUs U PaJuKaIbHOTO 3aMEIEHUS

AnkeHbl. XUMUYECKHE CBOMCTBA: pEakLUU MPUCOEIUHEHUS (TaJIOT€HUPOBAHUE,
THJIPUPOBAHUE, THAPOraJlOTeHUPOBAHUE, THApATalusl), TOPEHUs, OKUCIECHUS M
nojauMepu3anuy. [IpoMblluieHHBIE U JIAOOPATOpPHBIE CIIOCOOBI  MOTyYSHHS
AJIKEHOB

3.7

3.8

3.9

3.10

3.11

AlnkanueHbl. XMMHUYECKHE CBOMCTBA AQJIKQJUEHOB: pPEAKIMU MPUCOCTUHECHUS
(ruapupoBaHue, TajlOreHUPOBAaHUE), TOPEHUS U noiaumepusauuu. llomyuenue
AIKaINEHOB

AnkuHbl. XMMHYECKHE CBOMCTBA: pPEaKIMHM MPUCOEAUHEHUs (TaJore€HUPOBAHUE,
THJIPUPOBAHUE, THApATalsl, THAPOraJOTeHUPOBAHUE) KaK CIOCO0 IMOydeHUs
MIOJINMEPOB M APYIMX IMOJIE3HBIX IMPOAYKTOB. Peakumu 3amemenus. I'opeHue
alEeTUICHA KaK UCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUISl CBAPKU U PE3KHU
MeTaioB. [Ipumenenne aneTuiieHa

Apenbl. XuMHYECKHE CBOMCTBa O€H30JIa: pEaKuu  SIEKTPOGUIHLHOTO
3aMelIeHMs, TPUCOECIUHEHHUs (TUAPUPOBAaHME, TajoreHupoBaHue). Peaxius
ropeHusi. OcoOEHHOCTH XMMHUYECKUX CBOMCTB Toiyoina. [lomydenue OeH3zona.
OcoOeHHOCTH XWMHUYECKHX CBOWMCTB cruposia. Ilommmepwusaius cTupoa.
Crioco6bI nostyueHus 1 IPUMEHEHNE apOMaTHUECKUX YTIEBOAOPOIOB

Couptel.  IlpenenbHble  OAHOATOMHBIE CHHUPTHI. XHMMHYECKHE CBOMCTBA:
B3aUMOJICICTBME C  HATpUEeM KaKk  CIOCO0  YCTAaHOBIICHHUS  HAJTWYHS
TUAPOKCOTPYIIBI, €  TaJOreHOBOAOPOJAMH  KaK  CIOCO0  TMONydeHUs
pacTBOpHTEINCH, BHYTPU- U MEKMOJICKYJISIpHAS eTUapaTanus. Peakius ropenus.
[Tonyuenue oTaHoONa: peakius OpPOXKEHUS TIIOKO3bI, THApATAIUS STUJICHA.
DTUICHTJINKOJIb M TIUIEPUH KaK TMPEACTABUTEIN MPEIeTbHBIX MHOTOATOMHBIX
CIIUPTOB

®enon. Xumuueckue cBoicTBa (eHoNa (peakuuu C HaTpUeM, THAPOKCHIOM
HaTpus, Opomom). [lonyyenue penona
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Anbaeruipl. XUMUYECKHE CBOMCTBA MpEENbHBIX allbJETHI0B: TMAPUPOBAHUE;
KaueCTBCHHBIC PEAKIMM HAa KapOOHWIBHYIO TPYIIy (peakius «cepeOpsHOTO
3epkaia», B3aumozeiicteue ¢ ruapokcuaoM menu (11). Tlomyyenue npeaenbHbIX
aJbACTUNIOB: OKHUCJEHUE CHUPTOB, THApaATallds aleTuieHa. AIETOH Kak
MpeICTaBUTENIb KeTOHOB. OCOOCHHOCTH PEaKIIUi OKUCICHUS alleToHa

KapOoHOBBIE KHCIOTBI. XHWMHUYECKHE CBOMCTBA TMPEICITbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIOT. OCOOEHHOCTH XUMHYECKUX CBOMCTB MypaBbUHON KUCIIOTHI.
[TonyyeHnue mpeAeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHUE
AJIKaHOB, AJIKCHOB, HepBI/I‘-IHBIX CHI/IpTOB, aAJIbACTUIOB. BBICH_II/IG HpeI[eHBHBIe n
HeTpeIeIbHbIE KapOOHOBBIC KHCIIOTHI

3.14

Cnoxubple 3¢upsl U xKuUpbl. CrnocoObl MOJYYEHUS CIOXHBIX 3(UPOB.
OO6patuMocTh peakuuu sTepudukanuu. [IpuMeHeHHe CIOXHBIX 3(QHUPOB B
MUIIEBONH W Tap(IOMEPHONW MPOMBIIUICHHOCTH. JKHPBI Kak CIIOXHBIE S()HUpbI
[JIMIEpUHA U BBICIIUX KapOOHOBBIX KHCIOT. XHMHUYECKHE CBOWCTBA IKHPOB:
TUJPUPOBAHUE, OKUCIEHUE. ['MAponu3, UM OMBLIEHHE, >KUPOB KaK CIIOCO0
MPOMBIIIJICHHOTO TOJIY4YEHHUSI COJIeH BBICIIMX KapOOHOBBIX KHCIOT. MbBUIA Kak
COJIM BBICIIMX KapOOHOBBIX KUCIIOT

3.15

3.16

3.17

3.18

3.19
3.20

4.1

XUMUYECKHE CBOWCTBAa TJIIOKO3bl: PEAKIHUH C YyYaCTHEM CIHUPTOBBIX U
IBJETUAHON TPyNI M MOJIOUHOKHCIOe OposkeHue. [IpuMeHeHue riitokosbl, eé
3Ha4YeHHE B KU3HEACATEIbHOCTH opraHu3Ma. Jucaxapuapl: caxaposa, MajibTo3a.
BoccranaBnuBarome M HEBOCCTaHaBIMBAIOUIME aucaxapuisl. ['maponus
nucaxapunoB. [lonucaxapunel: kpaxmal, riaukoreH. CTpoeHHe MaKpOMOJEKYI
KpaxMaja, IJIMKOI€Ha M LeUIrosIo3bl. PU3NYECKUE CBOMCTBA Kpaxmayla H
LEJUTI0N03bl.  XMMHMYECKHE CBOWCTBA KpaxMmana: THIpOJU3, KauecTBEHHas
peakuusi ¢ MOAOM. XMMHUYECKHE CBOMCTBA LIEJUIFOJIO3BI: T'MAPOJIU3, MOJIyYEHUE
a¢upoB 1ewT0NI03bl.  [loHSATHE 00 WCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHBIN MIEIK)

AMHHBI. AMUHBI KaK OpPraHMYECKUE OCHOBAHHUSA: PEAKLUU C BOJOW, KMCIOTAMH,
peakuysi TOpEHHsA. AHWIMH Kak IPEICTaBUTENb apOMATHYECKHMX aMHUHOB.
XUMHUUECKUE CBOICTBA aHWIMHA: B3aUMOJEHCTBHE C KHCIOTaMH, OpOMHOM
BOJOM, okxucieHue. IlomyyeHue aMHUHOB aIKWIMPOBAaHUMEM aMMHAKa U
BOCCTaHOBJICHUEM HUTPOIIPOU3BOIHBIX YIIIEBOLOPOIOB

AMHWHOKUCIIOTEI W OeNKH. AMWHOKHCIOTHI Kak aM(oTepHBbIE OpraHWYEeCKHe
coeauHeHusi. OCHOBHBIE aMHMHOKHUCIOTBHI, oOpasyromue Oenku. XHUMHUYECKHe
CBOMCTBA OEJIKOB: THUAPOJN3, JCHATYpaIlus, KaueCTBEHHbIC (I[BETHBIC) pEaKIMU
Ha Oenku

CrpoeHne M CTpPyKTypa IOJMMEPOB. 3aBUCHUMOCTb CBOMCTB IOJIMMEPOB OT
cTpoeHus: MousieKyd. OCHOBHBbIE CIOCOOBI MOJYUYEHHUS BBICOKOMOJEKYISIPHBIX
COEIIMHEHUI: peaklUuu MOoJIMMEepH3aluyd U MoJuKoHJAeHcauuu. Kinaccudukarms
BOJIOKOH

WNnentuduxaius opraHn4ecKux COeTMHEHMH. Perenne skcrepuMeHTaIbHBIX
3aJ]a4 Ha PAaclO3HAaBaHNUE OPTaHUYECKUX BEILECTB

I'eneTnueckas CBA3b MEXKY KJIACCAMH OPTaHUYECKUX COCTUHEHUN

XuMHS U )KU3Hb

Xumusi B TIOBCEIHEBHOW >Kn3HHM. [IpaBuia Oe3omacHON pabOTHl C EIKUMHU,
TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMU OBITOBON XUMHUH
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Xumusi v 370p0oBbe. XUMUS B METUIIUHE. XUMUS U CEJIbCKOE XO35MCTBO. XUMHUS B
NPOMBINUIEHHOCTH. XUMHUS U SHEPreTHKA: MPHUPOAHBIA M TOMYTHBIM HE(TIHOM

4.2 rasbl, UX cOCTaB U ucnonb3oBaHue. CoctaB HedTu U e€ nepepaboTka (IPUPOIHbIE
WCTOYHUKH YTJIEBOJIOPOJIOB)
XUMHUS U JKOJOTHsl. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOWIEH Cpeabl U €ro

43 nocienctus. Oxpana rugpocdepsl, MoUBbl, atMocdepsl, (GIopsl U GayHbl OT
XMUMUYECKOro 3arpsisHeHus. lIpoOrnema oOTX0#OB M MOOOYHBIX MPOIYKTOB.
ATbTEpHATUBHBIE HCTOYHUKH DHEPIUH
OO01me npencTaBlIeHUs] O MPOMBIIUICHHBIX CIOCO0aX IMOJIyYEHHUs] XUMHUYECKUX
BEIIECTB (HA MpHMEpe MPOU3BOJCTBA aMMHUaKa, CEpPHOW KUCIOTHI). UEpHas u

4.4 nBetHas  Metamnyprus.  CTekiao M CWIMKAaTHas  MPOMBIIUIEHHOCTb.
ITpomblnennass ~ opranuueckas  xumua.  Cplpp€ 11 OpraHMYECcKOMn
IIPOMBIIITICHHOCTH

9) Tunel pacy€THBIX 3a1a4

51 Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY
BEIIeCTBa, Macce WIK 00BEMY OJJHOTO M3 YUYaCTBYIOIIUX B PEAKIIUHU BEILIECTB

5.2 Pacuétsl TenoBoro 3¢ dexra peakuuu

5.3 Pacuérbl 00bEMHBIX OTHOIIEHUH ra30B MPU XUMHUYECKUX PEaKLUAX

54 Pacuétsl Mmacchl (00bEMa, KOJTMUECTBA BELIECTBA) IPOJAYKTOB PEaKIMH, €CIIU
OJTHO U3 BEIIECTB JIAaHO B U30BITKE (MMEET MPUMECH)

55 PacuéTsl MaccoBoii min 00BEMHOM J0IM BBIX0/1a TIPOIYKTA PEAKIIUU OT

TEOPECTUUCCKH BO3MOXKHOI'O

Pacuéter macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOYKTA PEAKIIUHN, €CITH OTHO
5.6 13 BEIIECTB JIaHO B BUJIE PACTBOPA C OMPEIETEHHON MacCOBOM J10yIei
PacTBOPEHHOTO BEIIECTBA
PacuéTsl ¢ ncnonp30BaHUEM TIOHATHIA «MacCOBast A0S, «MOJISIPHAS
KOHIICHTPAIUS», «PACTBOPUMOCTH)

5.7

Haxosxnenue MosiekynsipHoi (opMysIbl OpraHMuecKOro BEeIeCTBa 10 ero
5.8 IUIOTHOCTU ¥ MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSILUX B €70 COCTAB, UJIH 110
IPOJYKTaM CrOpaHus

4. TemaTH4ecKoOe IVIAHUPOBAHUE

10 KJIACC
N HauMeHOBaHUE KoanuyecTBo yacoB
n/_n pa3aeioB U TeM Beero Konrposn- Mpakru- DJiekTpoHHbIe (1UppoBbHIE)
MporpaMmbI HbIE qyecKue o0pa3oBaTebHbIEe pecypchl
padoThI padoThI

Pa3nen 1. Teoperuueckue 0OCHOBbI OPraHUYeCKOl XMMHHU
IIpeamer
OpraHnYeCcKOi XUMUHU.
Teopus cTpoeHus
OpraHUYECKUX
coequHeHnud A. M.
byrneposa

1.1 8 https://m.edso0.ru/61HH8J58X

Utoro no pazpeny 8


https://m.edsoo.ru/61HH8J58X
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Pa3nen 2. YriaeBoaopoasbl

[Ipenenburie
2.1 YTIIEBOIOPOJIBI — 11
AITKAHBI, [TUKJIOATKAHBI
HenpenenbHabie
YTIIEBOAOPOIBIL:
AJIKCHBI, aJTKaNCHEI,
ANKUHBI

2.2 21

23 ApomaTtuueckue
' YTIIEBOAOPOIBI (APEHBI)
IIpuponnsie
HUCTOYHUKHU
YTIEBOJOPOJIOB U UX

repepaboTKa

2.4 11

["anoreHnpou3BOIHbIC
YTJIEBOJIOPOJIOB

2.5 21

1 https://m.edsoo.ru/TJI36WGJI5

1 https://m.edsoo.ru/O2NWGJZU2

https://m.edso00.ru/962BYGF10

1 https://m.edsoo.ru/TJI36WGJI5

1 https://m.edso0.ru/O2NWGJZU2

HUroro mo pa3gemy 41

Paznea 3. Kuciaopoaconep:xaunue opraHudeckue coeJuHeHust

3.1 Cruptel. DeHon 11 1 https://m.eds00.ru/TJI36WGJ5
KapOonunbHeie
COCAMHEHHUS:
32 XIPACTIVIBY HKCTOMBL 21 1 https://m.edsoo.ru/O2NWGIZU2
Kap0OoHOBBIE KUCIIOTHI.
CrnoxHbie 3pHUPHI.
Kupset
3.3 VrieBoibl 9 1 https://m.eds00.ru/962BYGF10
HWroro no pazneny 41
Paznen 4. AzoTcoaep:kane opranudeckue coeimHeHust
4.1 AMHHEL 12 1 2 https://m.edso00.ru/K8B3H5PS1
AMMHOKHCIIOTHI. benku
HWroro no pazneny 12
Paszpnen S. BeicokoMoJIeKY IsIpHBIE COEIMHEHUS
51  DPICOKOMOJICKYIpHEIC | g 1 https:/m.edsoo.ru/\VLVADEWAB
COCAMHEHHUS
Hroro no pazneny 6
OBIIEE KOJIMYECTBO 102 3 6
YACOB 110 ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KosmmuecTBo 1acos DJIeKTPOHHbIE
n/ pasiaeioB U TeM Beero KounTpoJbHbie MpakTuye- (uudposrie)
n IporpamMmmsl padoThI cKHe padoThbl o0pa3oBaTeibHbIE
pecypcebl

Paznen 1. Teoperuueckne 0CHOBbI XUMUH
Crpoenue

aTroma.

[Tepuoanuecku

M 3aKOH U

11

https://m.edsoo.ru/R39E
AGJPC
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[Tepronnuecka
s cCHCTEMa
XHUMHYECKHUX
371€MEHTOB /.
. MenneneeBa

CrpoeHnue
BEIIIECTBA.
MHoroob6pasue
BEIIIECTB

1.2 11

13 XUMHUYECKUE 19
peakuuu

Hroro mo pazneny 39

Paspnen 2. Heopranmueckasi Xumust

2.1 Hemerasuiel 31

2.2 MeTtamisl 23

34

https://m.edsoo.ru/W4FD
2VJF8

https://m.edsoo.ru/QHDJ
ZGESH

https://m.edsoo.ru/9NC
C2YOQRJ

https://m.edsoo.ru/YEU
9WRJ21

Hroro no paszneny 54

Paszgen 3. XuMus 1 :KM3Hb
MeTtoapl

MMO3HAHMUS B

XUMHU. XUMUS

H KU3Hb

3.1

Wroro mo pazneny 9

OBLLEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

102

https://m.edsoo.ru/2Q40
I6NXK
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