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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMma 10O XUMHM Ha YpPOBHE CpeIHEro oOmero oOpa3oBaHUS
pa3pabotaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumn», TpeOOBaHUN K PE3ylbTaTaM OCBOCHHS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencraneHHbix B DegepalibHOM  rOCyJapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOro mpenMera «XuUMHUs» B 00pa3oBaTeNbHbIX opranuzauusix Poccuiickoi
Qdenepany, peaNu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOTPaMMBbI, H
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUs BocnuTaHus B Poccuiickoit
Oenepauuu Ha niepuon 10 2025 roma» (Pacnmopspkenue [IpaBurtenbctBa PO ot
29.05. 2015 Ne 996-p.).

OcHOBY MOAXO0/J0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oO1mielt cTpaTteruy 00y4YeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» 1 10-11 kimaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEiei,
collepKaHMsl, PE3yJbTaTOB OOy4eHUs W TpeOOBaHMUN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHU3alllM, SBISETCS HEOThEeMJIEMOW YacThl0 UX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIONIUM OSTallOM pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEHW, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYPHI
YelioBeKa, a TakKe OJKOJOTMYeCKd OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBBI0 M TIPUPOAHON cpene. Peanusyercss XumMudeckoe 00Opa3oBaHUE
00yyJaromuxcs Ha YPOBHE CpeHEro o0Imero oopa3oBaHMs CPEJACTBAMH y4eOHOTO
npeamMeTa «XUMHS», COJIEpXKAHUE M TMOCTPOEHUE KOTOPOrO ONpPEAEICHbl B
nporpaMMe IO XUMHHM C Y4€TOM CHEeUU(PUKHA HAyKU XUMHUH, €€ 3HaueHus B
MO3HAHUM TMPUPOABI U B MaTepUANbHOM KM3HM OOILECTBA, a TaKXe C y4ETOM
o0mMx 1eneil M MPHUHIMIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHUE
CHUCTEMBI cpeaHero obmiero oopazoBanus B Poccuiickoit deaeparuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAayK UIPaeT 0cOOyrO posib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JAaHUM HOBOW 0a3bl MaTepHAIBHOU KYJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATBLHOTO HAYYHOTO MBIILICHUS,
B CO3JIaHUE LIEJIOCTHOIO MPEACTABICHUS 00 OKpYXarolleM MHUpe KaK O €IMHCTBE
IPUPOJBI M YeNOoBEKa, KOTOpoe (OpMUPYETCS B XMMHUHM Ha OCHOBE MOHHUMAaHUS
BEILLIECTBEHHOI'0 COCTAaBa OKPYXKAIOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
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TecHO B3aMMOJIEUCTBYSI C APYTUMU €CTECTBEHHBIMM HayKaMH, XUMHS CTala
HEOTHEMJIEMOM YaCTbI0 MUPOBOU KYJIbTYPbI, HEOOXOUMBIM YCIIOBUEM YCHEIIHOTO
TpyZa W KU3HU Kaxjaoro wieHa oOimiectBa. CoBpeMeHHass XUMHUS KakK Hayka
co3ujaTeNbHas, Kak HayKa BBICOKMX TEXHOJIOTUM HalpaBjieHa Ha pelieHue
I00aIbHBIX MPOOJIEM YCTOMYMBOIO PAa3BUTHUSI YEJIOBEYECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUILEBOM, SKOJIOTHUECKONU 0€30IMaCHOCTH U OXPaHbI 3JJ0POBbSI.

B cooTtBercTBHM ¢ OOmMMM UEISMH W TMPUHIMIIAMU CPEIHETO OOIIEero
oOpazoBanus coaepxkanue npeamera «Xumusi» (10—11 kmaccel, 6a30BbIi YPOBEHb
M3YUYEHUSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COIMYMAa, MPOIOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocrapistoniuMu ~ TipeAMeTa  «XUMHS»  SBISIOTCS 0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCSI OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HaHUHW M0 HEOPTAaHMYECKOW XUMUHM (C BKJIIFOUCHHUEM 3HAHUN M3 OOIICH XUMUU) U
opraHuyeckor xumuu. @opMHUpoBaHUE AAHHOW CHUCTEMbl 3HAHUW MPHU H3YUCHUU
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB M TEOPHUI XUMUHU.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHuveckass XUMHs» c(popMUpOBaHA B IMporpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUHM HAa  ONpeNeIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
npeicTaBieHnit o cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJIOPOIOB /10 CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COEAMHEHUU. B Kypce OpraHMueckod XUMHM IOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XMMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON PEaKIInH.

[log HOBBIM yriiOM 3peHUSI B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHS O BEHIECTBAX W
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OO0mas u HeopraHuyeckas
XUMUSD» OOydYarolMMCsl TPEIOCTaBIsETCS BO3MOXHOCTh OCO3HaTh 3HA4Y€HUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOOJIOTHYECKUX TTO3HITHH,
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rIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOICTBaX W NPUMEHEHUHU, a TAKKE O XUMHUYECKUX PEaKUUAX, UX CYLIHOCTU U
3aKOHOMEPHOCTSAX MpOTeKaHus JAomnojHsercs B Kypcax 10 m 11 kimaccos
DJIEMEHTAMM COJEPKAHUSA, HMEIOIMMH KYyJIbTYPOJOTMYECKU W NPUKIATHOU
XapakTtep. OTU 3HAHUS CHOCOOCTBYIOT ITOHMMAHHUIO B3aUMOCBSI3U XUMHUU C
IPYTMMU HayKaMH, PACKpBIBAIOT €€ pOjb B IO3HABATEIILHOM U IPAKTUYECKOMU
JEeSATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBaXEHHUS K MPOLECCY
TBOPUYECTBA B 00JIACTU TEOPUU U MPAKTUUECKUX MPUIOKEHUNU XMUMHH, TOMOTraloT
BBIITYCKHUKY OpPUEHTUPOBAThCS B OOILIECTBEHHO U JIMYHOCTHO 3HAYUMBIX
npo0OsiemMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH OCMBICIMBATh HMH(OpMaIUI0 U
OPUMEHATh €€ JUIsl TONOJIHEHWS 3HAHUM, PEIIEHUS WHTEIUIEKTYAIbHBIX U
HKCIIEPUMEHTATBHBIX UCCIIEIOBATENbCKUX 3a/1a4u. B 1enom conepxkanue ydyeOHOTro
npeamMera  «XUMHS» ~ JaHHOTO  YPOBHS  M3YyYEHHS  OPHUEHTUPOBAaHO  Ha
dopMupoBaHuEe y 0OO0YYaIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI JJI TOHWMAHUSA
¢unocopckux umen, TakuX Kak: MaTepUabHOE €IMHCTBO HEOPraHWYECKOro H
OpraHMYecKoro Mupa, OOYCIOBJIEHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM H
CTPOCHHMEM, IIO3HABAEMOCTh MPHUPOAHBIX SBJIECHUW IyTEM OSKCIIEPUMEHTa U
pEelIeHHUs] TMPOTUBOPEUYMM MEXAy HOBBIMH (aKTaMH U TEOPETHUECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodiieM, a
TaKKe MpodsieM cOepexeHUsl IHEPreTUIECKUX PECYpPCOB, ChIPbs, CO3/IaHUs HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nnane pemeHus 3agay  BOCIUTaHMS, Pa3BUTHS U COLMAIA3ALUU
OoOy4YaromMXCcsd MNPUHATHIE MPOTPAMMON IO XHUMHUU TOJXOJbI K OIPEACIICHUIO
colepKaHUsI M TOCTPOCHUS TMpeaMeTa MpeaycMaTpuBalOT (QopMuUpoBaHHUE
YHUBEPCAJIBHBIX YYEOHBIX JCHCTBUHM, UMeEONmMX 0a30Boe 3HAYCHHUE A
pPa3MUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpoOjieM, TIOUCKa, aHaiu3a U
00paboTku MHGOpPMAIIHH, HEOOXOIUMBIX IS MPUOOPETEHUS OIbITa TPAKTUIECKOM
U HUCCIIEN0BATENbCKON ACATEIbHOCTH, 3aHUMAIOLIEH BAaXHOE MECTO B IIO3HAHUHU
XUMUHU.

B npaktuke mnpenojaBaHus XHMHHM KaK Ha YPOBHE OCHOBHOI'O OOILEro
o0pa30BaHUs, TaK U Ha YPOBHE CPEIHET0 OOIIEero 00pa3oBaHus, IPU ONpPEACTICHUH
COJIEpPKATEJIbHOM XapaKTEPUCTUKHM LEJIeHd HU3y4YeHHs MpeaMeTa HamnpaBICHUEM
NEPBOCTENIEHHON 3HAYMMOCTU TPAAUIIMOHHO TMpHU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHHUSA, MPAKTUYECKON
JESATENbHOCTH YEJIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOM KyJabTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TAaKOW MOAXOJ K OIPEICICHUIO LENEH H3y4YeHUs

npeamMeTa ABJIACTCA BIIOJHE OIIPpaBJAaHHBIM.
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CornacHO JaHHOM TOYKE 3PEHUS TJIABHBIMHM LEISMM M3Y4YEHHs Ipeamera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (opMUpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM KaKk  BakHeHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYeBble MOHATHS, (PyHIaMEHTaJIbHbIE 3aKOHBl U TEOPUU XHUMHUH,
OCBOEHHUE f3bIKA HAYKH, YCBOECHUE W IOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
0000111eHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpHUEH
UX Pa3BUTHS U CTAHOBJICHUS;

e (OpMHpPOBaHUE W PA3BUTHE MPEJCTABICHUN O HAYYHBIX METO/AAaX MO3HAHMS
BEUIECTB M XMMHYECKUX pEaKluid, HEOOXOIHUMBIX [JIsi MNpUOOpeTeHus
YMEHHUW OPUEHTHUPOBATHCS B MHPE BEIIECTB M XHMHUYECKHX SIBJICHUH,
UMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKON U MMOBCEIHEBHOM )KU3HH;

e DPa3BUTHE YMEHUI M CIIOCOOOB JEATEIBHOCTH, CBI3AHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XHMHMYECKOTO OJKCIEPUMEHTa, COOJIOJIEHUEM MPaBUII
6e30macHOro 0OpaIleHUs C BEIECTBAMH.

Hapsny ¢ atum, coxepkarenbHas XapakTepUCTUKA LEJIed U 3a7a4 U3y4YCHUS
npeaMeTa B IporpaMMe Mo XMMUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHCTEME CpenHero obmiero odpazoBanus. CerojHs B
NpernojaBaHid  XUMUKM B OOJNbIIEH  cTermeHu OTAA€TCs  MpeArnoYTeHHe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4YeHHs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHUKA 00111€00pa30BaTEIbHON OpraHU3alliy, BIAJICIOIIETO0 HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMHU U
YMEHUSIMU AKTUBHOI'O IOJYYEHHUsI 3HAHUM U NPUMEHEHUs UX B PEAJIbHOU KU3HU
JUISL pELLICHUS NIPAKTUYECKUX 3a1a4.

B cBA3u ¢ atMM npu wu3ydeHuMH IpeaMeTra «XUMHS» JTOMHUHHUPYIOIIEE
3HAauYEHHE MPUOOPETAIOT TAKUE LIETU U 3a]]a4H, KaK:

ajanTamnus 00y4arouuxcsl K yCJIOBUSIM TUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
pelIeHNl B KOHKPETHBIX KU3HEHHBIX CUTYalMsIX, CBA3AHHBIX C BEIIECTBAMMU U UX
IIPUMEHECHUEM;

GopmupoBaHue |y O0OyYalOIIMXCS  KIIOYEBBIX HABBIKOB  (KJIIOUEBBIX
KOMIIETEHIIM), HMEIOIIUX YHUBEPCAIbHOE 3HAYEHHUE JUISI DPA3JIMYHBIX BUJOB
AeSITEeIbHOCTU: PeUIeHHs Mpo0yieM, MOUCKa, aHalu3a U o0paboTKu MH(OpMaIHH,
HEOOXOJUMBIX Ui TPUOOPETeHHs OIbITa JEATEIbHOCTH, KOTOpas 3aHMMaeT
BA)KHOE MECTO B TIO3HAHMM XMMHH, a TaKXKe Ui OLEHKHM C IO3ULUN
HKOJIOTMYECKON O€30MaCHOCTH XapakTepa BIMSHHUS BEIIECTB U XHUMHYECKUX
IIPOLIECCOB HA OPTraHMU3M YEJIOBEKA U MPUPOJHYIO CPELY;
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pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, WHTEUICKTyaJIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN 00yUarOUXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETAaTh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJOTHH JIJIsl MOUCKA M aHaIn3a Yu4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(DOPMALIMK XUMUYECKOTO COJICP>KaHMUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJIMMbI, B YACTHOCTH, NP IUIAHUPOBAHUU U TPOBEICHUH XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYamommxcss yOeKAEHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpaHEHMsI TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OEPEKHOTO
OTHOIIIEHUSI K TIPUPOJIE M CBOEMY 30POBbIO, a TaKXKe MPUOOPETCHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM maHe cpenHero oOmero o0pa3oBaHHS TPEAMET «XHUMUS»
0a30BOT0 YpOBHS BXOJUT B COCTaB NMpeAMETHOU obsactu «EcTeCTBeHHOHAYy4YHbIC
IPEIMETHD.

OO61iee 4Kcio 4acoB, OTBEAEHHBIX JIJISl U3YUYEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHus, coctasisieT 136 gacos: B 10 kimacce — 68 gaca (2
yaca B HeJelo), B 11 kimacce — 68 yaca (2 yaca B HEZIEIIO).
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COIAEPXAHUE OBYUEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
IIOJIyYEHUH HOBBIX BEIIECTB M MATEPUAIOB. T€OpUs CTPOEHHUsS OpPraHUYECKHUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHBIE MOJ0KeHUsA. CTPYKTypHbIE (POPMYJIbI
OpraHMYecKMX BewecTB. l'oMonorus, wu3omepus. XHUMUYECKAass CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBinenne o KiaccupuKalUU OpraHuyeckux BeniecTB. HomeHkiaTypa
OpraHMYecKUX COEAUHEHUN (CcUcTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILIUX MPEACTABUTENIEH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HAaKOMJICHHE C O0pa3laMy OpPraHUYeCKHWX BEIIECTB M MaTepHallaMd Ha HX
OCHOBE, MOJICJIMPOBAHMUE MOJIEKYJ OpPraHMYEeCKUX BEIIECTB, HAOJIOJEHUE U
ONMMCaHUE AEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILIEHUIO OPraHUYECKUX BEILIECTB
IpU HarpeBaHuu (T1aBjieHre, OOyTIIMBaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHUE, TOMOJIOTHYECKUH psa. Meran u 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3UYECKHE M XUMHUYECKHE CBOMICTBa
(peakuuu 3aMelleHuss W TOPEHMs), HaxOXJIEHUWE B TMpHUPOJE, MOJIyuYeHUEe W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIIINE TPEJCTABUTEIN alKEHOB: (PU3MUYECKHE M XUMHUYECKHE CBOMCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApaTallMd, OKHUCJIEHUA U
MNOJIMMEPU3ALINH ), IOJTYUYECHHE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XUMHUYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOCHHS, TOMOJIOTUYECKUH psil. ALIETUIICH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), NOJyYEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHue, (U3NYECKHE U XMMHYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHUE U NPUMEHEHHE. 10ayon:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu

2A/102CHUPOBAHUSA U HUMPOBAHUS), NOLVYEHUE U NPUNMRHERYE 0od REGHIHOGED
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apeHoB. ['eHeTMYeckas CBA3b MEXAY YIVIEBOAOPOAAMH, MPUHALIEKAIIUMHA K
pa3IMYHBIM KJIaccaM.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUU, KaTamuTU4yecKuil), nuponus. [IpomykTs
nepepaboTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObiTy. KameHHbIN
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HAKOMJIEHHME C oOpa3namMu IUIacTMAacCc, KaydyKOB M PE3UHbI, KOJUIEKLUU
«Hedpte» n  «Yromp», MOIEIUPOBAHUE  MOJEKYJ]  YIJIEBOAOPOAOB U
raJIOr€HOMPOU3BOAHBIX, MTPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Beruncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakiuu (Macchl, 00béMa,
KOJIMYECTBAa MCXOIHOrO BEIIECTBA WJIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE COUPTHI. METAaHOI W JTAHOJ: CTPOCHHE,
¢uznueckre W XUMHUYECKHE CBOWCTBA (pPEakIuu C aKTUBHBIMH MeETaIaMH,
rajoreHoBOJAOpOAaMHU, TOPEHUE), NpUMEHEHHE. BoIOpoaHBIE CBSI3U MEKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METaHOJIa M 3TAHOJIA HA OPTaHU3M YEJI0OBEKA.

MHOroatoMHble  CHHUPTHI. JTWUJIECHIVIMKOJIb W  TJHUILEPUH: CTPOECHHUE,
¢uznueckre W XUMHUYECKHME CBOMCTBAa (B3aMMOCHCTBHE CO MICJIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHbIE crUpPThI). [lelicTBue Ha
opraHu3M 4enoBeka. [[puMeHeHue rimnepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts enoina. [Ipumenenue denona.

Anpnerunipl U Kkemowusl. DopmanbAeruji, aleTAIbJIETUI CTPOCHHE,
¢uznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS W BOCCTAHOBIICHWS,
KaueCTBEHHBIE PEAKIIMH ), IOTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeEJeNbHBIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAS W
YKCyCHasl KHCIIOTBI: CTPOCHHE, (PU3NYECKHE M XMMHUUYECKHE CBOICTBa (CBOIMCTBA,
oOmue /ISt Kiacca KUCJIOT, peakius dTepuUKaIim), morydyeHue u MpuMeHEHue.
CreapuHOBas W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUIa Kak COJIU BBICIIUX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JEHCTBHE.

Crnoxnble 3(QUpbl KaK MPOW3BOAHBIE KapOOHOBBIX KHUCJIOT. [ wmmponus
coxHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KUPOB.
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VYrneBogel:  cocTaB, KilaccupuKauus ~— yrieBojoB  (MOHO-, JHU- U
noyiucaxapubl). I'moko3a — npocTelinii MOHOCaxapui: OCOOEHHOCTU CTPOCHUS
MOJIEKYJIbI, (U3UYECKHE W XUMHUYECKHE CBOMCTBa (B3aMMOJEHUCTBHE C
ruapokcuom Menu(ll), oxuciaenne aMMHadHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPUPOJIE, MPUMEHEHUE,
ouonoruyeckas poisib. @orocunres. pykTo3a Kak U30MEP IITHOKO3bI.

Kpaxman m nemnonosa kak npupoiHbie noauMepbl. CTpoeHHE Kpaxmana U
Henoyio3bl.  duznueckue M XUMHYECKHE CBOMCTBAa Kpaxmaina (THApOJIU3,
KAueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPALICHUMN:
npoBeJieHre, HaOJII0JIEHHEe W ONHUCAHHUE JAEMOHCTPALMOHHBIX ONBITOB: TOpPEHUE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CHHUPTOB (OKUCIEHHE 3TaHOJa
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBHUE TIJIMIIEPUHA C
ruapokcuiom menu(ll)), anpaernnoB (OKUCIeHHE aMMHAYHBIM PaCTBOPOM OKCHJA
cepeopa(l) u ruapokcuaom wmenu(ll), BzammomeicTBHE Kpaxmalia C HOJIOM),
IpOBEJICHNE MPAKTUYECKON pabOThI: CBOWCTBA paCTBOPA YKCYCHOM KHUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1mo ypaBHEHHUIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA UCXOJHOIO BEIECTBA WA IIPOAYKTA PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB UM IPOAYKTOB PEAKIIIH).

A3oTconepxkalie OpraHuuecKue COeINHEHNU.

AMUHOKHCIIOTBI Kak amM(poOTepHble OpraHudeckue coenuHeHus. duznueckue
U XMUMHUYECKUE CBOMCTBA aMMHOKUCIOT (Ha IpuUMepe TiuluHa). buonornueckoe
3Ha4eHUE aMUHOKUCIOT. [lenTuas.

benku kak npupoaHBIE BBICOKOMOJIEKYJSApHBIE coenuHeHus. llepBuunas,
BTOPUYHAs M TpPETUYHAs CTPyKTypa OenkoB. XHMMHMUYECKHE CBONCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusl, KaUeCTBEHHBIE PeaKuy Ha OeNKH.

OKCHEpPUMEHTAJIBHBIE METOABl WM3YyYEHHsI BEIIECTB M HMX IPEBpallCHUI:
HaOJII0/ICHNE U ONKCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JAeHATypalus OeIKOB Ipu
HarpeBaHUM, LIBETHbIE pEaKLUU OEIIKOB.

BbicOKOMOJIEKY/ISIDHBIEC COeAMHEHUSA

OCHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALUH, CPEIHSA MOJIEKYIApHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALINS.

OKCHEpPUMEHTAIbHBIE METOABl M3YyYEHHs] BELIECTB M HUX IPEBPALLCHHI:
O3HaKOMJIEHHE ¢ 00pa3liaMu INPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeXnpeaMeTHbIE CBA3U.
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Peanuzanus MeXIpeAMETHBIX CBA3€U IPU U3yYEHUU OPraHUYECKOU XMMUU B
10 xyacce OCYLIECTBIIIETCS YEpe3 HCIOJIb30BAaHUE KaK OOLIUX ECTECTBEHHO-
HAayYHBIX ITOHATUHN, TaK U IOHATUH, SABIAIOLIUXCA CUCTEMHBIMU U1 OTIEJIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCcU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DJHEprus, Macca, aToM, DJJIEKTPOH, MOJEKYIa,
DHEPreTUYECKUN YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSIHHE
BEIECTBA, (M3UUECKHUE BEJIMUMUHBI U €IMHULIBI UX U3MEPEHUSI.

buonorusa: knerka, opranusm, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢oTocuHTEe3, OHOJOTMYECKH aKTHUBHBbIE BellecTBa (OENKH, YIJIEBOBI, KHUPHI,
(GepMeHTHI).

['eorpadusi: MuHepasnbl, TOpHBIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILIUBO,
peCypCBl.

TexHonorus: NUILEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO IUTAHUA,
MOIOIIIME CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThbl, MaTEpUAIIbI U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIJACC

OBIIAA N HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHH

XUMUYECKUA dJeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J1049Ka. DHEPreTUYeCKHEe YPOBHHU, MOMYPOBHU. ATOMHBIC opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacIpenesieHuss JJIEKTPOHOB IO OpOWTalIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.

[lepuonnueckuit 3akoH U Ilepuoguueckass cucTeMa XUMHAYECKUX SJIEMEHTOB
. 1. MenneneeBa. CBsi3b MepuoANYECKOro 3akoHa U lleproanueckoil cuctemsl
xuMudecknx aneMeHToB [[. M. MeHnneneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHYECKHUX SJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX W CIOXKHBIX BEHIECTB IO TPyNIaM U TEPUOMAM.
3HaueHUe NEePUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemecTBa. XUMHUYECKass CBsI3b. BHIBI XUMHYECKOW CBS3H
(KoBaJIeHTHAsl HEMOJISIpHASI M TOJIApHAsi, UOHHAs, MeTajimyeckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnasi cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTD.
Crenensb okucnenusi. IoHbl: KATUOHBI U AHUOHBI.
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BemectBa  MOJIEKYyJISIpHOTO Y HEMOJIEKYJISIDHOTO ~ CTPOCHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEHIECTBA. THIMbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJNINYECKON PELIETKU.

[TondaTue o nucnepcHbIx cucTeMax. VICTHUHHBIE WM KOJUIOWHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B PaCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCMHECHUM. Howmenkiarypa
HEOpPraHUYECKUX BellecTB. ['eHeTnueckass CBsA3b HEOPTraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accam.

Xumunueckass  peakuus. Kiaccudukanuss — XMMHYECKUX — peakiuid B
HEOPraHWYECKON M OpPraHMYECKONM XMMHUHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPaHEHUS U NPEBPAILCHUS SHEPTUM TPU XUMHUYECKUX PEAKIIUSX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XHUMHYECKOE paBHOBecue. DakTOphl, BIUAIONIME HA COCTOSHHUE
xumuudeckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponauTnyeckas auccoryanus. CHiibHbIE U cadbie 35ekTpoauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KUCTas, HEUTpaIbHas, IEJIOUYHAs.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIBHBIE METOJIbl M3YUYEHHUS! BEIIECTB W WX MPEeBpaICHUI:
neMoHcTpanus Taonui «llepuogndeckas cucrema xuMmuueckux sinementoB [l. U.
MeHnneneeBay, M3ydeHHE MOJIENIed KPUCTAJUIMUYECKUX PEHIETOK, HAOMIOICHUE U
OMHCaHWe JEMOHCTPAITMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3IoKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTAIU3aTOPa, OMPEACICHNUE CPEIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHUBEPCAIBHOIO WHAUKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IIPOBEICHUE MPAKTUYECKOU paboThl «BiusiHue pazaudHbix (GakTOpoB HA CKOPOCTH
XUMUYECKOU PEAKI[AN».

Pacuérurnle 3amaun.

Pacuétel 1O ypaBHEHHSM XMMHUYECKMX pEaKIHMi, B TOM YHCIIE
TEPMOXMMHUYECKUE Pacu€Thl, pacu€Tbl C HCMOJB30BAHUEM TOHSATUS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuueckasi XuMus

Hemetannel. Ilomoxenune HemetraiuioB B Ilepuoamyeckor  cucteme
xumudeckux snemMeHToB JI. M. MenneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
®u3nYeCcKue CBOMCTBA HEMETAIOB. AJIJIOTPONMS HEMETauloB (Ha mpuMmepe
KHCIIOpoJ1a, cephl, hocdopa u yrireponaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOTEHOB, CEpPbl, a30Ta,
dochopa, yrimepoga M KpEeMHHS) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCIOT, BOAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHne BaXXKHENIINX HEMETAJUIOB U UX COEIMHEHUMU.
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Meramisl. llonoxxenune meramnoB B Ilepuoguueckoinl cucreMe XUMHYECKHUX
sanementoB /. . MenaeneeBa. OCOOEHHOCTH CTPOEHHMSI 3JIEKTPOHHBIX 000JOUYEK
atomoB MeTasuioB. OOmue ¢puznueckue cBoricTBa MeTayioB. CIulaBbl METAJLIOB.
DIEKTPOXUMHYECKUI P HANIPSKEHUM METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJluid, KaJIbIIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mue crocoObl MoiayyeHus: MeTauioB. I[IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCNEPUMEHTAIBHBIE METOJbl HM3YYCHHS BEIIECTB WU WX NPEBPAILCHUN:
U3y4YeHUe KOJIJIEKIMU «MeTauibl U CIUIaBbl», 0Opa3IlOB HEMETAJUIOB, PEIICHHE
AKCTIEPUMEHTAIBHBIX 3a/ia4, HAOJIOJIEHWEe M OINHUCAHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THUIPOKCHA ATIOMHUHUS C PacTBOPAMHU
KHUCIIOT U IIeJIoYei, KaueCTBEHHbIE PEaKIIMU Ha KAaTHOHBI METAIIJIOB).

PacuétHnle 3agaun.

Pacuétel mMaccel BemecTBa WM 00bEMa ra3oB MO W3BECTHOMY KOJHUYECTBY
BEI[ECTBa, Macce WU O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
pacu€Tel Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJHO
U3 BEILIECTB UMEET MPUMECH.

XuMHA 4 KU3Hb

Ponp xumun B oOecrieueHUH HKOJOTHYECKOM, IHEPreTHUYECKON U MUIIEBOM
0e30MacHOCTH, Pa3BUTHUM MeIUIUHBI. [loHSATHE O Hay4YHBIX METO/ax MO3HAHUSA
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBinenuss 00 OOMIMX HAYYHBIX MPUHIUIAX [POMBIIUIEHHOTO
IIOJIyYEHUS BaXKHEUIIINX BEILECTB.

UenoBek B MHpE BEUIECTB W MaTEpPUANIOB: BAXXHEWIIINE CTPOUTEIIbHBIC
MaTrepuaibl, KOHCTPYKLUMOHHBIE MaTepuaibl, KpPacKd, CTEKIO, KEpaMHKa,
Matepuaibl Ui JIEKTPOHUKM, HAHOMATEPHUaJbl, OPraHUYECKUE U MHUHEPaJIbHbIC
ya00peHus.

XuMHUs WU 3J0pOBbE YEIIOBEKA: IpPaBUJIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuja OE30MaCHOTO MCIIOJIH30BAHUS MPENapaToB OBITOBOW XMUMHH
B MOBCETHEBHOU JKU3HH.

MexnpeaMeTHbIE CBA3U.

Peanuzanust  MeXNpeaMETHBIX  CBA3€d Tpu  M3ydyeHUH oOmed u
HEOpPraHW4YECKOM XMMUHU B 11 Kitacce OCyLIECTBISETCA Ye€pe3 MCIIOJIb30BAHUE KaK
oOIUX ECTECTBEHHOHAYYHBIX TMOHSATHUH, TaK ¥ TIOHATHHA, SIBISTFOIITUXCS
CHUCTEMHBIMH ISl OTAEJIBHBIX NPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OOmme ecTeCTBEHHOHAYYHBIC TIOHATHS: HAy4YHBIN (DaKkT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIacCHPUKAIUsI, TMEePUOJANIHOCTh, HAOIIOIEHUE,
3KCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHNUE, SIBIICHUE.
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dusnka: MaTepus, SHEPTHS, Macca, aTOM, JEKTPOH, MMPOTOH, HEUTPOH, MOH,
W30TOTI, PATHOAKTUBHOCTD, MOJIEKYJIa, SHEPTETUYECKUN YPOBEHD, BEIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSHHE BEIIECTBA, (PM3NYECKUE BEIMYMHBI U €IUHHUIIBI UX
WU3MEPEHUs, CKOPOCTb.

buonorusi: kietka, opraHu3Mm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJICMEHTHI, BATAMUHBI, 0OMEH BEIICCTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIC UCKOIMAEMbIC, TOTUINBO,
peCypCHhl.

TexHOMOTHSA: XUMHUYECKAsT MPOMBINUICHHOCTh, METALIYPIrHs, MPOU3BOIACTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIICBAS
NPOMBIIIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIUICHHOCTb,  MPOU3BOJICTBO
KOCMETHYECKHX TMPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AJICKTPOHHAS MPOMBIIICHHOCTh, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K peE3yJlbTaTaM OCBOCHHS
oOy4YarolmUMHCsT TPOrpaMM CpeAaHEro oO0mero o0pa3oBaHUsl (JIUYHOCTHBIM,
METanpeJIMETHbIM M TNpeAMETHhIM). HaydyHo-MeTonuueckol OCHOBOM IS
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBETCTBMM C CHUCTEMHO-IEATENIBHOCTHBIM TMOJXOJAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XHMHS» Ha YPOBHE CPEAHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHUE OOYYAIOIIUMHUCSI POCCUMCKONW TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIBHOCTH U CAMOOTPEIEIICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUI JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;

TOTOBHOCTh M CHOCOOHOCTh OOyYarommxcsi pyKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTU LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMHU, NPUCYIIMMH ILEIOCTHOU
CUCTEME XUMHUYECKOT0 00pa3oBaHUs;

HaJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
LEIU U CTPOUTH )KU3HECHHBIEC IIJIAHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOCHMS IpeaMera «XHUMHUS» IJOCTUTAIOTCS B
€AVMHCTBE YYEOHONW M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
r'YMaHUCTUYECKUMU, COUMOKYIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMU  TIOBEJCHMS,  CIOCOOCTBYIOIIMMH  IPOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHS W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YaroIMXCs M0 peaqu3aluy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaskIaHCKOr0 BOCIIMTAHUSA:

OCO3HAHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBAXXEHUS K 3aKOHY M IIPaBOIOPSJIKY;

MPEJCTABIEHUS] O COLUMAIBHBIX HOPMax MW NPaBWIAX MEKINYHOCTHBIX
OTHOILIEHU B KOJIJIEKTUBE;
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TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENbHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4YEOHBIX U MO3HABATENbHBIX 3aJlay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPHU aHAIU3€ PA3TUYHBIX BUJIOB YUYEOHOU NESATEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY M HAy4YHOMY HacCJEIUIO
OTE€YECTBCHHON XMMUH;

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHMS] XUMHH, OCO3HAHUSI TOTO, UTO JIOCTHMIKCHHS HAyKHW €CTh pPE3yJbTaT
JUIMTENIBHBIX ~ HAOMIONCHUHN, KPOMOTIMBBIX  JIKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpeCa W I03HABATEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPENOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOM
XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHUSI, STUYECKOTO TIOBEJICHNS,

CITOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBA3aHHBIC C XUMHUUYCCKUMHU SBJICHUSIMU,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUCHTUPYSACH HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBApHILEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE MOCJIEACTBUNA 3THX
MOCTYTIKOB;

4) popmMupoBaHusi KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 3740pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3HUYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE301MacCHOr0 OOpaIleHHUsl C BEIIECTBAMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUI HWHIUBUAYAIBHOIO M  KOJUIEKTUBHOTO
0e30MacHOT0 MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOMINX 37J0POBBIO M KU3HU JIIOICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOnIeHus
aJIKOT0JIs1, HAPKOTHUKOB, KypEeHUs);

5) TPyA0BOr0 BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCJIEAOBATEIbCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TOJIE3HOM, TBOPYECKOW M  JpYrux BHUAAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE Y4yacTHE€ B PEUICHWHM NPaKTUYECKUX 3ajad
COIMAIbHOM HAMpPaBJIEHHOCTH (B paMKax CBOErO KJjiacca, IIKOJIbI);
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HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie HA OCHOBE MPUMEHEHHUsI TPEAMETHBIX 3HaHHUM M0 XUMUH;

YBaXXEHUS K TPYY, JIOJSAM TpyJa U pe3yiabTaTaM TPYIOBOU NESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYATbHOW TpaeKTOpUHU
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJJAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HUHTEPECOB U
noTpedHoCTeN 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

AKOJIOTUYECKHU II€JIE€CO00PA3HOT0 OTHOIIEHUS K TMPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
SKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE TIPUPOITHON U COIUATIBHON CPEIbI;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIieHrs BOMPOCOB PAllMOHATIBHOTO MPUPOAOTIOIB30BaAHNS,

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJArompUsITHBIE IKOJIOTHUYECKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEAOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAThCS MMH B IO3HABATEIbHONW, KOMMYHUKATHUBHOM M COLUAIBHOU
NPaKTUKE, CHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKY;

NOHMMAHUS CHEeUU(PUKM XUMUU Kak HAyKH, OCO3HaHHMs €€ PO B
(dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBICHUsI 00 OKPY’KAIOIIEeM MHUPE KaK O €UHCTBE MPUPOJLI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJITHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOW  3HAYMMOCTH XHMHUU JJIS  COBPEMEHHOM
UMBWIN3ALMK: B €€ TyMaHUCTHYECKONM HANpPaBICHHOCTH W Ba)XXHOM pOIH B
CO37IaHMHM HOBOM 0a3bl MaT€pPUATBHON KYJIBTYPHI, PEIICHUH TI00aTbHBIX MpoOiieM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPTreTHUYECKOW, MUIIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHH MEIUIUHBI, OOCCIICYCHHUH YCIOBUMN
YCHENIHOTO TPpyJa H DJKOJOTHYECKH KOM(POPTHOW JKM3HU KaXKIOTO UIEHA
00111eCTBA;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUSl CYIIHOCTH METOJI0B

IIO3HaHMUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBIX HayKaXxX, CIIOCOOHOCTH MCITIOJIB30BaTh
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MOJIy4aeMble 3HAHUS JJI aHadu3a U OOBSCHEHUs SBJICHUN OKPYKAIOLIEro MUpa U
MPOUCXOAIIMX B HEM U3MEHEHU, YMEHUs J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB U MMEIOUIMXCS JaHHBIX C ULEJIbI0 TOJYyYEHHUS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJB30BATh XHMHYECKHE 3HAHUS IS
penieHus NpoOJieM B peajbHbIX KU3HEHHBIX CUTYALMSIX;

UHTEpECa K MO3HAHUIO U UCCIIEN0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TMOJYYEHHUIO HOBBIX 3HAaHUUW 10 XUMUU B
COOTBETCTBHHU C KU3HEHHBIMU NMOTPEOHOCTAMH;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHbIX cepax NnpodeccrnoHaIbHOM
NEATEITBHOCTH.

METAINIPEIMETHBIE PE3YJIBTATHBI

MeTaHpeleeTHme PE3YJIbTAThl OCBOCHHA yqe6H0r0 npecamMeTa «XUMUS» Ha
YPOBHEC CPCAHCTO 06III€I‘O o6pa30BaH1/151 BKJIFOYAIOT:

3HAYNUMBIC 1A q)OpMI/IpOBaHI/ISI MUPOBO33PCHUA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) 06III€Hay‘{HBI€ IMOHATHSA, OTPAXAIOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H CHGIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCIIOJIb3YCMBIX B €CTCCTBCHHBIX HAYKaX (MaTepI/I}I, BCIICCTBO, SHCPIUA, ABJICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ (baKT, IMPUHIMII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPHA, UCCIICIOBAHUC, Ha6JII-OI[eHI/I€, HN3MCPCHUC, SKCIICPUMCHT U z[pyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[CﬁCTBPISI (HOSHaBaTGHLHLIG, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecrieunBarOIINe dbopmupoBaHue (GyHKIIMOHATBLHON
I'PaMOTHOCTH U COIIMATLHOW KOMITETECHITUH 00YYarOIIHXCs;
CITOCOOHOCTH oOyyJaromuxcs WCII0JIh30BaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHMS W yHUBEPCAJIbHbIC YUCOHBIC
JIEVCTBUS B IIO3HABATEIILHOW U COLIMATILHOM MPAKTUKE.

MeranpeagMeTHbIE Pe3yabTaThl OTPA)XKalT OBJIAJCHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMH W  PETYJISITUBHBIMH
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeHUCTBUSIMMN:

1) 6a3oBbIe JJOrHYECKHeE IEUCTBHUSA

CaMOCTOSITEIbHO  (OPMYNHMpPOBAaTh W aKTyaIM3UpPOBaTh  MpoOsIEMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABIECHHBIMHU LETSAMU;

HCIOJIb30BATh MPU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —

BBIJICIATE XapaKTEPHEIC TPU3HAKA TOHATHA W yCTaHaBIABETE *pCOB3AMMECE S
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WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS 1JI1 OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHMS U KPUTEPUU [ KIacCUPUKAIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIMBATh MPUYUHHO-CIECACTBEHHBIC CBSI3M MEXKIY H3Yy4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHbBIC, JCAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABJISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS B pPacCMaTPUBAEMBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTHh B MPOLIECCE MO3HAHUS, UCTIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BLIBATE MOCIIBHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas ¢GopMmyJia, YpaBHEHHE XUMHYECKOU
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKHUX 3aj1ad,
NPUMEHSITh HA3BAHHBIE MOJEJIBHBIE MPEACTABICHUS JJIs1 BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaEMBbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAay4YHOrO MO3HAHUSA BEUIECTB M XMUMHUYECKHX
peaxkiuu;

(dbopMyIHpOBaTH LIETU U 33/1a4U UCCIIEI0BAHUS, UCIIOIB30BATh MOCTABICHHBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBI JJIsi (QOPMHUPOBAHUS TUIIOTE3BI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 32 XOJIOM
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTENIBHO TOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHMS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHHYECKOW HCCEIOBATEILCKOM M IPOCKTHOMU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
MOUCKY METOJIOB PpEIICHUS MPAKTUYECKHX 3a]ay, MPUMEHEHHUIO pa3IMYHbIX
METOJI0B O3HAHUSL.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HCTOYHHMKAX WHGoOpManuu (HAy4dHO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTepHETa), aHATM3UpOBaTh WH()OPMAIUIO PA3IUYHBIX BHIOB U (HOpM

npcacCTaBJICHUAA, KPUTHYCCKHU OLCHUBATH (Mv AOCTOBCPHOCTD u
HCIIPOTUBOPCUHNBOCTD,
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(opMyIHpOBaTh 3aMpPOChl U MPUMEHATH PA3NUYHBIE METOJbI MPU IOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U PA3IUUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATENIbHO  BBIOMpaTh  ONTHUMalIbHYI0  (OpMY  MpEeACTaBICHHS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpeACTBa Mpu pabore cC
XUMUYECKOM HH(pOpMalMel: MPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBI, POpMYyIibl, aO0OpeBUATYPbI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPE/ICTBA
HaTJIsTHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 0OCYXAaeMOM TeMbI B XOJ€ IUajora u/uiu
JTUCKYCCUH,  BbBICKAa3bIBaTh  HJEH, (QOPMYJIUPOBATH CBOM  MPEHAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTALMEeH pe3yJbTaTOB IMO3HABATEIBHON NEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO SKCIEPUMEHTa, MPAKTUYECKON paboThl MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, peain3allii yueOHOTO MPoeKTa U (GOPMYIHUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3HIIMI B
xo0J1e 00Cy X IeHHsI 1 OOMEHA MHEHUSIMH.

OBy1ajieHUe YHUBEPCATbHBIMHU PEryJISTUBHBIMHU AeHCTBUAMM:

CaMOCTOSITETILHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO IO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBITIOJTHEHUN Y4YEeOHBIX M UCCJENOBAaTEIbCKUX 3a/ad, BbIOMpaTh Haunbosee
3 PeKTUBHBIN CMOCOO0 HMX pEIICHHS ¢ Y4ETOM TMOJyYEeHHUS HOBBIX 3HAHHH O
BEIECTBAX ¥ XUMUYECKHUX PEAKITUSAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JEATENBHOCTH HA OCHOBE CAMOAHaIn3a
Y CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI

10 KIIACC

[IpenmeTHbie pe3ynabTaThl OCBOEHUS Kypca «OpraHudeckas XHUMUS»
OTpaXaroT:
chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOM  COCTaBJISIOLICH
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B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DPYHKIMOHATBHOU
IPAaMOTHOCTU, HEOOXOAUMOM JJIsl PEIICHUS] MPAKTHUECKUX 3a7a4 U SKOJOTHUECKHU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Ccpee;

BIQJICHUE  CHCTEMOM  XUMHUYECKMX  3HaHHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUS (XUMHUYECKUN DJIEMEHT, aToM, JJEKTPOHHAas
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, 3JIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKAS
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJIApHBIH 00BEM, YIJIEPOJIHBIN CKeleT, (QyHKIHUOHAIbHAs TpyIia,
pauKall, U30Mepusi, ©30MEPhl, TOMOJIOTHUYECKUN Psijl, TOMOJIOTH, YIJIE€BOAOPOIbI,
KHACJIOPO/ W a30TCOJEpKAlllMe COEIMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCIMHEHUS); TEOPUU U 3aKOHBI (TECOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytinepoBa, 3aKk0OH COXpaHEHHS MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XUMHH; MHUPOBO33PEHUECKHE 3HAHWS,
JeXalue B OCHOBE TMOHMMAaHUsA NPUUYUHHOCTH M CUCTEMHOCTH XHUMHYECKUX
SBJICHUHN, (PAKTONIOTMYECKUE CBEJCHUS O CBOWMCTBAxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCIOJB30BAaHUN BAXKHEUIIMX OPraHUYECKUX BEHIECTB B OBITY H
MPAKTUYECKOU EeSITEILHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBISTH XapaKTepHbIE MPHU3HAKU TOHSTHUMH,
yCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIB30BATh XUMHUYECKYI) CHMBOJUKY IS
COCTaBIICHUS MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
dbopMy1  OpraHMYeCKMX BEIIECTB MW ypPaBHEHHM XHMHYECKHX PEaKIIHi,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALUHU HUX
XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUHN YCTaHABIMBATH MPUHAJIC)KHOCTh H3yUYEHHBIX
OpraHWYECKMX BEHIECTB IO HUX COCTaBy U CTPOEHUIO K ONPEAeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (YriaeBOAOPOJbI, KHCIOPOJ M a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUS), J1aBaTh UM Ha3BaHHUS IO
cucreMarnueckoil HoMmeHknatype (IUPAC), a Takke NPUBOAUTH TPHUBUAJBHBIE
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (eHOoNI, (popMalbIeru, ameTaabIeTu]l, MypaBbHHAS
KHCJIOTA, YKCYCHAsl KHCJIOTa, OJIEMHOBAas KHUCIIOTA, CTE€APUHOBAsI KUCIIOTA, IIIH0K034,
bpyKTO3a, KpaxMmai, IeJUTI0a03a, TIUIWH);

c(hOpPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BHJBI XWMHUYECKOW CBS3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIE U KPATHHIE);

c(hOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. ByTiiepoBa 1151 00bsSICHEHUS 3aBUCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacChl BELIECTB;
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chOpMUPOBAHHOCTh ~ YMEHHH  XapakTepHu30BaTb  COCTaB, CTPOCHHUE,
duznueckre W XUMUYCCKHE CBOMCTBA THUIUYHBIX TNPEICTABUTENCH pa3IMYHBIX
KJIACCOB OpPTraHMYECKUX BEHIECTB (METaH, 3TaH, STWICH, MPOMNHIEH, alleTHIICH,
Oyranuen-1,3, metmnOyraauen-1,3, GeH30J, METAaHOJ], STAHOJ, STUJICHIJIUKOb,
TIUIEpUH, (EHON, aleTalbJIeTH/l, MypaBbHHAsI U YKCYCHasi KHCIOTHI, TIIOKO3a,
Kpaxmal, [eJUTI0I03a, aMIHOYKCYCHasl KUCJIO0Ta), MILTIOCTPUPOBATh TEHETHIECKYIO
CBSI3b MEXKIYy HUMH YPaBHEHUSMH COOTBETCTBYIOIIUX XHUMHUYCCKUX PEAKIUH C
HCITOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPH30BaTh UCTOUYHUKHU YTIIEBOAOPOTHOTO
Colpbsi  (He(Tb, NTPUPOAHBIA Ta3, Yroyib), CHOCOObBI HUX MepepaboTKu WU
NpaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MEepepadOTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAUTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJMYeCTBa MCXOMHOTO BEIIECTBA WM IMPOIYKTa
peaKuu IO H3BECTHBIM Macce, O0BEMY, KOJIUYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIH MTPOIYKTOB PEAKIUN);

chOpMUPOBAHHOCTh yMEHHI BJAQJE€Th CUCTEMOW 3HAHMH 00 OCHOBHBIX
METOJIaX HAYYHOTO ITO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XAMHYECKUX SBJICHUH (HaOII0CHNEe, H3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHNE),
UCTIOJIh30BaTh CHCTEMHBIC XHMHUYECKHE 3HAHWS I TPHHATHAS pPEIICHUH B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH H UX
IpUMEHEHHUEM;

c(hOpMUPOBAHHOCTh YMEHUN COOJIFO/IaTh TMpaBUiIa MOJIb30BAHUS XUMHUYECKOM
NOCy/Iol M JTaOOpaTOpHBEIM O0OpYOBaHHEM, a TaKXKe IpaBWiIa OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH TI0 BBIMIOJTHCHUIO JTAOOPATOPHBIX
XHUMHYECKUX OTBITOB;

chOpPMUPOBAHHOCTh YMCHHH IUIAHUPOBATH ¥ BBITIONHATH XUMHUYCCKUH
OKCIIEPUMEHT (TIPEBpAIlCHUsT OPTaHMYECKUX BEIIECTB P HAIPEBaHUH, TIOTyUCHHE
STHJIEHA ¥ W3Y4YEHHE €ro CBOWCTB, Ka4eCTBEHHBIC pEaKIUW OPTaHHYECKUX
BEIIECTB, JCHATypalus OENKOB IMPH HArpeBaHWH, IBETHHIC pPEaKIMu OETKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM O0OPYIOBAHHEM, TMPEACTABISTH PE3yIbTATHI
XUMHYECKOTO HKCIIepUMEHTa B (OpMe 3amucu YpPaBHEHUW COOTBETCTBYIOUIUX
peakuuii 1 GOPMYyIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YIbTaTOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
undopmaruu, IHTEpHET U ApYTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[IeJIeCO00pa3HOTO TOBEJAEHUS B OBITY W TPYMOBOM NEATETHHOCTH B IIEISAX

COXPaHEHHUsI CBOETr0 3J0POBbS U OKPYKAIOIIEH MPUPOJHON Cpelbl, OCO3HABATH
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OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPTraHU3MBI OMPEICIEHHBIX OPTaHHMYCCKHUX
BelllecTB, nmoHumasi cMmbica nokazarens [1/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBIIICHUS W TPENOTBPAIICHUS WX BPEAHOTO BO3JCHCTBUS Ha OPTraHW3M
YeJIOBEKA;

JUIs 00Y4YaroIIMXCsl ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHUE
MPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHWS BEIICCTB H
XUMHUYECKHUX SIBJIICHUM;

JUISL CIIETBIX W CHA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

[IpeamerHbie pe3ynbTaThl OCBOeHMsSI Kypca «OOIas ¥ HeopraHudeckas
XUMHUS» OTPaKaroT:

c(hOpMUPOBAHHOCTh  TPEJACTABICHUN: O XUMHUUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpPA, POJM XHMHU B TO3HAHUU SIBICHUU
npupoabl, B  (OPMHUPOBAHMU  MBIIUICHUS W KYJbTYpPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIISHUS MPAKTUYECKUX 3a71a9
U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 3JIOPOBBIO U NPUPOJTHOM
cpene;

BJIQJICHUE  CHUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, HM30ToI, S-, P-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIICHh OKUCIICHUS, XUMHUYECKasi CBA3b
(KoBaJICHTHAsI, MIOHHAs, METAJUIMYECKasi, BOJOPOHAs ), KpUCTALINYECKAs pelIETKa,
TUNBl ~XUMHUYECKHUX  PEaKIUi, pacTBOp, DJICKTPOJMTHI, HEIJIECKTPOJUTHI,
AJIEKTPOJIUTHYECKAsT JIUCCOLMAIINS, OKHCIUTENIb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMHYECKOW PpEaKIMy, XMMHUYECKOE PpPaBHOBECHE); TEOPHUU U 3aKOHBI (Teopusd
BJIEKTPOJIMTHYECKON auccorumanuu, nepuoanyeckuii 3akon JI. M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpYU XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SA3bIK XUMHUHU,
MHUPOBO33PCHUYECKHUE 3HAHHWS, JICKAIIME B OCHOBE IMOHHWMAHHUS INPUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHHUM, (PAKTOIOTHYECKUE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MacCHOM HCIOJIb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHM BBISBISATH XapaKTCpHbIC MPHU3HAKK TOHSATHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONHMCAaHUU HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;
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c(OpPMHUPOBAHHOCTh YMEHHUW HCIOJIb30BaTh XUMHUYECKYI) CHMBOJUKY IS
cocTtaBlieHUs (GOpMyJd BELWIECTB M  YPAaBHEHMM XMMHYECKHUX  pEaKIuH,
cuctematnueckyro HoMeHkiatypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTAEJIbHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAK, rameéHas
U3BECTh, HETaIlIEHasl U3BECTh, MUThEBAs COMIA, MUPUT U JIPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUHN ONPEAEIISATh BAIEHTHOCTh U CTENEHb OKUCICHUS
XUMHMUYECKUX DJIEMEHTOB B COCAUHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOU
CBs3M (KOBaJICHTHAsl, MOHHAs, METaJNINYECKas, BOJOPOJHAs) B COCAUHEHUSIX, THI
KPUCTAJNIMYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aTOMHAas, MOJEKYJspHas,
MOHHAsI, METAJUIMUECKasi), XapaKTep Cpelibl B BOJHBIX PAaCTBOPAaX HEOPraHHMUECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTh YMEHUU yCTaHaBIMBaTh IIPUHAJIEKHOCTh
HEOPraHMYEeCKUX BEIIECTB IO HMX COCTaBy K ONpeNeiIEéHHOMY Kiaccy/rpymnmne
COEIMHEHUM (MPOCThIE BEIECTBA — METAIbl U HEMETAJUJIbl, OKCHJIbl, OCHOBaHUS,
KUCTIOTHI, aM(OTEPHBIE THUJIPOKCUBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANYECKOro 3akoHa [l.
N. MeHnneneeBa U 1EMOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOrHOCTUYECKYIO (DYHKIINH;

c(OpMUPOBAHHOCTh YMEHMHM XapaKTepU30BaThb AIIEKTPOHHOE CTPOEHHE
aTOMOB XMMHUYECKUX »dJeMeHTOB 14 mnepuonos Ilepnoauueckoil CUCTEMBI
xumuuecknx anmemeHtoB JI. M. MenpaeneeBa, MCHONB3ysl MOHATHA «S-, P-, d-
JJIIEKTPOHHBIE opouranm, «3HEPreTUYECKue YPOBHUY, OOBSICHATH
3aKOHOMEPHOCTH U3MEHEHMS CBOWCTB XMMHMYECKUX DJIEMEHTOB U MX COCIAUHEHUU
0 mepuojiam u rpynmam llepuoandyeckon cucteMbl XUMHUYECKUX 351eMeHTOB /. .
Menpeneena;

cOpMUPOBAHHOCTh ~ YMEHHUI  XapakTepu3oBaTh (ONHMCHIBaTh)  OOLIUE
XUMUYECKUE CBOWCTBA HEOPraHMYECKUX  BELIECTB  PA3JIUYHBIX  KJIACCOB,
IOATBEPKAATh CYLICCTBOBAHME TI'€HETHMYECKOM CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMU C ITIOMOLIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;

c(OpMUPOBAHHOCTh YMEHHS KJIACCU(DULIMPOBATH XUMHUECKHUE PEAKIUH 10
pa3IuYHBIM IpPHU3HAKaM (YUCIIy M COCTaBy pEarupyrolluX BEIIECTB, TEIUIOBOMY
addekTy peaknuu, U3MCHEHHUIO CTCIICHEH OKHCIICHHUS JJIEMEHTOB, OOpaTUMOCTH
peaklny, y4acTUIO KaTalIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJIATh YPABHEHUS PEAKIMA pa3IMYHBIX
TUIIOB, IOJIHBIE M COKPAIIEHHBIE YPABHEHUS PEAKUUN HOHHOTO OOMEHA, YUUTHIBAS
YCJIOBHS, ITPU KOTOPBIX 3TH PEAKIMU UAYT 10 KOHIIA;

cOpMUPOBAHHOCTh YMEHHI MPOBOJUTH pPEAKIMH, MOATBEPKIAIOLINE
KA4YEeCTBEHHBI COCTAaB PA3JIMYHBIX HEOPTraHWYECKUX BELIECTB, pPACIO3HABATH
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OTIBITHBIM ITYTEM HOHBI, TPUCYTCTBYIONIHAE B BOJHBIX PACTBOPAX HEOPTAHMYCCKHX
BCIIECTB;

c(hOpPMHPOBAHHOCTh YMCHHH pPacCKpPhIBaTh CYIIHOCTh  OKHCIIHTEIBHO-
BOCCTAaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca
ATUX PEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEaKIUK OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUIECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHenIHero Bo3aeictBus (mpuniui Jle [latense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHE TIPOIECCHI,
JIeKAIUEe B OCHOBE MPOMBIIIJICHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX |
AKOJIOTHYECKUX MPOOJIeMaxX XMMHUYECKOTO TIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TMPOBOAWTH BBIUUCICHUS C HCIIOJIB30BAaHUEM
TIOHSITHSI «MaccoBasi JIOJI BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOIICHUH Ta30B
IpY XUMHUYECKHUX PEaKIMsIX, MacChl BEIIECTBA MM 00bEMA ra30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCe WJIM O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIMH
BEIICCTB, TEIUIOBOTO 3(¢eKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAcCChI
BEIICCTB, MPEBPAICHUS U COXPAHCHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUU COOJIOATh MPaBUIIa MOJIb30BAHUS XUMHUECKOU
NocyJoi U JTabopaTOpHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIUSMHU IO BBITIOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHM TUIAHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (Pa3oXKEHUE MEePOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEJICTICHHEe Cpeabl PpPAaCTBOPOB BEIIECTB C TOMOIIbIO  YHUBEPCAIBHOTO
WHANKATOPA, BIUSHHUE PA3NTHUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlni,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBIE PeaklMH Ha cyibdar-, KapOoHAT- H
XJIOPHUI-aHUOHBI, Ha KaTMOH aMMOHHUS, PELICHUE HKCIEPUMEHTATBHBIX 3a7a4 I10
temaM «Metamie» U «HemeTamasl») B COOTBETCTBHUU C MpaBUJIAMU TEXHUKH
0e30macHOCTH TP OOpaIlleHUH C BEIIECTBAMU M JTaOOPATOPHBIM 00OPYIOBAHHEM,
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEepUMeHTa B (opMe 3amucu
YpaBHEHUI COOTBETCTBYIONIUX peakuuil U (OPMYIHPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh yMEHUH KPUTHYECKH AHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAINIO, TONy4aeMyK) U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAaCCOBOM
KOMMYHUKaIK, IHTepHET U ApyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMHA  COONIOMATh  TpaBWiIa  JKOJOTUYECKH
[IEJIeCO00Pa3HOT0 TOBEJAEHUS B OBITY W TPYIOBOW JEATEIRHOCTH B IEJAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOTHON Cpebl, OCO3HABATH
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OITACHOCTH BO3JICHCTBUS HA KMBBIC OPTAHU3MBI ONPEICAEHHBIX BEIIECTB, TOHUMAS
cmbeicn mokasarenss IIJIK, TosSCHATP HAa mNpuMepax CHocoObl YMEHBIICHHUS W
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUSI HA OPTraHU3M YEJIOBEKA;

JUIs 00y4YaromIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMHM 3JIOPOBBS: YMEHUE
MPUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHMS BEIICCTB H
XUMHUYECKHUX SIBJIICHUM;

JUISL CIIETBIX W CHA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHE MCIO0JIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHHS OPTaHUYECKUX COeTMHEHUH A. 3 1 bubnuoreka [JOK
M. bytneposa
Crpoenue u kiaccupukanus
1.2 P ¢ . 6 bubnuotexa [JOK
OpPTaHWYECKUX COCTUHECHHI
XUMHUYECKHE PEAKIIMHA B OPTaHUYECKON
1.3 P P 5 1 bu6moreka [IOK
XUMUHI
Hroro no pazaeny 14
Pa3znea 2. YriieBoaopoanbl
2.1 [IpenenbHbIe yTIIeBOIOPOABI — aJTKAHbBI 2 bu6mmoreka [JOK
HenpenenbHble yrieBo10pobl: alIKEHbI
2.2 P Y P ’ 7 1 bub6nuoreka IIOK
aJIKa/IMEHBI, aJIKUHBI
2.3 [ukoanKkaHbI. 2 bubmuoreka [JOK
2.4 ApomaTudecKkue yriieBo0pOAbl 3 bu6mmoreka [JOK
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U
2.5 PHP Y P 5 1 bubmuoreka [JOK
ux nepepaboTka
Hroro no pazneny 19
Pa3zpnen 3. Kuciopoaconep:xanue opranudeckmne coeIuHeHNs _
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3.1 Crnuptsl. DeHon 5) 1 bubnuorexa [IOK
A K .
3.9 abaeruasl. KapooHOBBIE KUCTIOTHI 13 1 1 BuGmiorexa LIOK
Crnoxuble 3¢upbl
3.3 YrieBomp 4 1 bubmmoreka [JOK
Hroro no pazpeny 22
Pa3znen 4. A3oTcoaep:kamye opraHnyeckue coeIMHeHus
4.1 AMuUHBI. AMHUHOKHUCITOTHI. beakn 8 1 2 bubmmoreka [{OK
Wroro mo pazneny 8
Pa3zpnen S. BoicokOMOJIEKY/ISIPHBIE COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 3 bubnuoreka [IOK
Hroro mo pazneny 3
Pa3znea 6. PesepBHoe Bpemst
6.1 PesepBHoe Bpemst 2 bubnuorexa [JOK
Hroro 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTrudeckne 0CHOBbI XUMMU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepuoanueckas cucteMa XUMHUYECKUX 6 bubnuorexa [JOK
anemenToB J[. 1. Menaeneera
Crtpoenue BemiectBa. MHOTOOOpasme
1.2 P P 10 1 Bu6miorexa [JOK
BEIIIECTB
1.3 XUMUYECKUE peaklnu 14 1 2 bubnuoreka [IOK
Hroro no pazgeny 30 bubnuorexa [JOK
Paznea 2. Heoprannueckasi xumusi
2.1 Mertaist 8 1 bu6moreka [IOK
2.2 Hemeramnsr 11 1 1 bu6mmoreka [JOK
CBs13b HEOPraHMYECKUX M OPTaHUYECKHIX
2.3 P P 11 1 3 bu6mmoreka [JOK
BEILIECTB
Uroro no pazaeny 30 bu6mmoreka [JOK
Paszgea 3. Xumus u ;Ku3Hb
3.1 XUMUS U )KU3Hb 6 bubmuoreka [JOK
Hroro no pazneny 6
Pasnea 4. PesepBHoe Bpemsi
4.1 PeszepBHOE Bpemsi. 2
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Hroro 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsbI padoThI
pecypchl
[IpaBuna TexHUKHU OE30MACHOCTH B
kabunere xumud. [IpeagmMer opraHndecKon
1 : P p 1 Bu6miorexa [[OK
XUMUH, €€ BOBHUKHOBEHHUE, Pa3BUTHE U
3HAYCHUE.
Teopust cTpoeHUsT OPTaHUIECKUX
2 coequHenuit A. M. Bytieposa, eé 1 bubnuoreka [IOK
OCHOBHBIC TTOJIOKCHUS
[TpakTruueckast pabora Ne 1.
3 «KavecTBEeHHBIN aHATN3 OPTaHUYECKUX 1 1 bubmuorexa [JOK
COCITUHEHUI.
4 Crtpoenue aToma yriepoja. 1 bu6mmoreka [JOK
Knaccudukanus opraHm4ecKux
5 b N p 1 bu6mmoreka [JOK
COCTMHEHHU. YTJIEBOJAOPOIBI.
Knaccudukaruys opranndeckux
coenuHenuii. Kucinopoacoaep:xalme
6 P P ’ 1 bubnuoreka IIOK
a30TCOIepKAIUEe OPraHUICCKUE
COCAVHECHHSI.
OCHOBBI HOMEHKJIATYPbI OPraHUYECKUX
7 . YPH OP 1 bubmuoreka [JOK
COCMHEHU.
HM3oMepus B OpraHU4EeCKON XUMHUH U €€
8 P P 1 bubmuoreka [JOK
BUJIBL.
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Pemrenue 3aga4 Ha BEIBOA (hOpMYII

9 ? pMY 1 bubmuoreka [JOK
OpPraHUYECKUX COCTUHECHHI.
Tumel XUMHUYECKUX peakimii. Peaknun

10 P 1 bubnuorexa [JOK
MIPUCOCTUHECHUS U 3aMEILICHUS.
Tumel XUMHUYECKUX peakiuil. Peaknuu

11 P 1 Bu6miorexa [OK
OTILETUICHUS U U30MEpU3AITUH.
O0001IeHEe U CUCTEMATU3ALNS 3HAHUH 110

12 TeMe "XUMHUUYECKHEe PEeaKIiy B 1 bubmmoreka [IOK
OpraHu4YecKor Xumuu'"
O6o0maromuii ypok mo teme «CTpoeHue u
KIIaccu(UKaAIMA OPraHNYEeCKUX

13 ¢ . P 1 bubnuorexa [JOK
COeMMHEHNHN. XUMUYECKUE PEaKIIUU B
OpraHN4eCcKOr XUMHH"
Kontponbnas padorta Ne 1 mo teme
«Ctpoenue n xiaccupuKamms

14 P ¢ . 1 1 bu6mmoreka [IOK
OpPTraHWYECKUX COCTUHECHHN. XUMHUYECKUE
peaKIy B OPraHUYECKON XUMHUI).
AJIKaHBI: COCTAaB ¥ CTPOECHUE

15 N p ’ 1 bub6nuoreka [IOK
TOMOJIOTUYECKHH PsIJT
MertaH ¥ 3TaH — OPOCTENIINE

16 P 1 bu6mmoreka [JOK
MPEACTABUTEHN AIKAHOB

17 AJIKEHBI: COCTaB M CTPOCHHE, CBOMCTBA 1 bu6mmoreka [JOK
OTUWIEH U NIPOHMWIEH — IIPOCTEHIINE

18 P P 1 bubnuoreka [JOK
MPEACTABUTEHN AIKEHOB
ITpaktuueckas padora Ne 2. «I[lonyuenue

19 P P . Y 1 1 bubnmuoreka [JOK
STUJIEHA U U3yYE€HHE €r0 CBOMCTB
AnKagueHsl, UX CTPOEHUE, U30MEPHUS

20 ’ P ’ Vp ’ 1 bubnuoreka IIOK
HOMEHKJIATypa, (PU3UYECKue CBOMCTRA. Onepatos 30 000 "Komnarus: "Tenaop"
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XHUMHUYECKUE CBOMCTBA AJIKAJUEHOB.

21 1 bubmuoreka [JOK
Kayuyxku. Pe3una.
AJIKUHBI, UX CTPOCHUE, H30MEPHS,

22 HOMEHKJIaTypa, GU3NUECKUE CBONCTBA U 1 bubnuorexa [JOK
MOJTy9ICHHUE.
XUMHUYECKUE CBOMCTBA aJIKMHOB, UX

23 ’ 1 Bubanorexa [IOK
MIPUMCHCHHE.

WKIIOAJTKAHbI, IX CTPOCHHE, U30MEPHs

24 i > 1% CTPOCHHE, Y, 1 Bubmmorexa [IOK
HOMEHKJIaTypa, CBOMCTBA.
Brrunciienus no ypaBHEHUIO XUMHYECKON

25 P 1 bubmuorexa [JOK
peaxIum.
ApeHBI, CTPOCHHE MOJICKYJIBI OCH30J1a,

26 (uznueckue cBOICTBa U CIIOCOOBI 1 bubnuoreka [IOK
noy4yeHust. TOKCHYHOCTh apeHOB.
XuMHYecKre cBoWcTBa OEH3071a.

27 1 bu6mmoreka [IOK
[Ipumenenne OeH30J1a U €r0 TOMOJIOTOB.
I'eneTnveckas CBsI3b yIiIEeBOJOPOIOB

28 T P ’ 1 bub6nuoreka [IOK
MPUHAYISKANX K PA3TUYHBIM KJIaccaM
[IpupoiHbIE ICTOYHUKH YTIICBOJIOPOIOB:

29 MIPUPOJIHBIN Ta3 U MOMyTHBIC HEPTIHBIC 1 bubnuorexa [JOK
ra3bl, He)Th U IPOAYKTHI €€ nepepadboTKu
[IpupoaHbIe HCTOYHHUKH YTIJIEBOJOPOIOB:

30 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC 1 bubnnoreka [JOK
ra3bl, He)Th U IPOAYKTHI €€ nepepadboTKu
Pemenue pacuérnbix 3anau «HaxoxneHnue

31 P 1 bubnmuoreka [JOK
(hopMyI1 OpraHUYECKHUX BEIIECTBY.
O6o0mmaronuit ypok o teme

32 1 bubmuoreka [JOK
«aneBonoponm». Onepatop 340 000 "KomnaHus "TeH3op"
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33

KonrtponsHas padora Ne2 o teme
«YTIeBOgOpOABI»

bubmuoreka [JOK

34

HpeﬂeJH)HI)Ie OAHOATOMHBIC CIIMPTHI:
METaHOJ M 3TaHOJI. BOI[OpOI[HaSI CBA3b

bubmmorexa [{OK

35

MHoroaroMHBIE CIIMPTEL: 3TUJICHIJIMKOJIb U

TIUMLEPUH

bubmmorexa [{OK

36

deHoJI: CTPOSHUE MOJIEKYJIBI, (PU3nYECKre

U XUMHUYCCKHUEC CBOI\/JICTBa, MMPUMCHCHUC

bubmmoreka [{OK

37

Pemenue 3agay o teme « CnupTHI.
DeHOobI.

bubmmoreka [{OK

38

[IpakTnueckas padota Ne 3. "Cruptsr"”

bu6mmoreka [IOK

39

A.]'H))IGI‘I/I)IBI 1 KE€TOHBI, UX KJ'IaCCI/I(l)I/IKaHI/ISI,

n3zomepusi, HoMeHkiarypa. CtpoeHue u

(bm3UYecCKre CBOMCTBA AlIbJICTHIOB.

bu6moreka [IOK

40

XUMHUYEeCKHEe CBOMCTBA albJIETHIOB, UX

IIOJIYUCHHUEC U IPUMCHCHUC.

bu6mmoreka [IOK

41

Cucremaruzanys 1 0000IIeHNEe 3HAHUI O

cnupTax, peHosax u KapOOHMIBHBIX

COCANHCHHUAX.

bu6mmoreka [JOK

42

Kap6oHOBBIE KHCTIOTBI, UX CTPOCHHUE,

K.]'IaCCI/I(bI/IKaI_[I/IH, HOMCHKIJIaTypa.

duznyeckue CBOMCTBA U MMOJIyYCHHC

IpCaACIbHBIX OAHOOCHOBHbBIX Kap6OHOBbIX

KHCJIIOT.

bubmuoreka [JOK

43

XHMHUYECKHE CBOMCTBA Kap60HOBBIX

KHUCJIOT. OTI[CJ'ILHHC MNpeaACTaBUTCIIN

Kap6OHOBLIX KHUCJIOT.

bu6mmoreka [JOK

44

IIpaktnyeckas padora Ne 4. «CBoiicTBa

1 1
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OTMNPABJIEHO MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,

AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




pacTBOpa YKCYCHOM KHCIOTBD»

45

CTeapI/IHOBaH 1 OJICMHOBAasA KHCJIOTHI, KaK
IpEACTAaBUTECIIN BbBICHIUX Kap6OHOBI>IX
KHUCJIIOT

bu6mmoreka [{OK

46

Mbru1a Kak COJIU BBICIIUX Kap6OHOBI>IX
KHCJIOT, NX MOIOIIIEE JCHCTBIE

bubmmorexa [{OK

47

CrnoxxHbie 2(DUPBI KaK MPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MIPOIIU3 CIIOKHBIX

3¢upoB

bubmmoreka [{OK

48

XKupsbr: rugponus, npuMeHeHue,
Ouooruueckas poipb KUpPOB

bu6mmoreka [IOK

49

O0001IeHNEe U CUCTEMATU3AINS 3HAHUHN 110
teme «KapOoHoBBIe KUCITIOTHI. CII0XKHBIC
a¢upsl. XKupbi».

bu6moreka [IOK

50

OO6o0maronuii ypok 1mo Teme
«Kucnopozacoaepskarniue opraHndecKue
BEIIIECTBAY.

bu6mmoreka [IOK

o1

KontpospHas padota Ne 3 o reme
«Kucnopoacoaepxaiiye opraHuueckue
BEIL[ECTBAY.

bu6mmoreka [JOK

52

VYrneBoabl: cocTas, KiaccupuKaIius.
Bakueiimue npencTaBUTeNN: IIIIOKO034,
bpykTo3a, caxaposa

bubnuoreka [JOK

53

KanMa.]'I " ICJJIKOJI03a KaK IIPUPOAHBIC
TOJIMMCEPBI

bubnuoreka [JOK

54

O00011eHNE ¥ CUCTEMATU3ALNS 3HAHUN 110
TeMe «YTIIEBOIBD).

1

bu6mmoreka [JOK

55

[IpakTunyeckas padora Ne 5. «YTiieBoAbD.

1 1

Onepatop 3A§H@HQ%§%§ ‘L‘LQC%“'

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




56 AMUHBI: METHJIAMUH U aHUJIMH 1 bubmuoreka [JOK
AMUHOKHUCIIOTHI KaK aM(pOTEpHbBIS

o7 OPraHUYEeCKHE COCTUHEHUS, UX 1 bubnuorexa [JOK
ouosiornueckoe 3uauenue. Ilenruapl

58 bextkit Kaie npupoKsIe 1 bubmmoreka [IOK
BBICOKOMOJICKYJISIPHBIC COCTMHCHIS

59 HyknenHoBble KUCTOTHI. 1 bubnuorexa [JOK

60 [IpakTnueckas padota Ne 6. « AMUHBL. 1 1 Butmorexa LIOK
AMuHOKHCITOTEL. benkmy.
O0001IeHre B cucTeEMAaTH3aIys 3HAHUH 110

61 TeMe « YTIIeBOJIbI. A30TCOIEpIKAIITNE 1 bu6mmoreka [IOK
OpPTaHWYCCKUE COCTUHEHUS.
KonTponbhas pabota Ne4 no teme

62 "VYrneBoapl. A3oTcoaepiKaniie 1 1 bu6mmoreka [IOK
OpraHNYeCKUe COCTUHEHU"
[TpakTruueckast pabora Ne 7.

63 «nertudukanusi opraHUuIeCKux 1 1 bu6mmoreka [IOK
COCITMHEHUI.

64 OCHOBHBIE TTOHITUS XUMUH ) 1 BuGmorexa [OK
BBICOKOMOJICKYJISIPHBIX COSMHEHUI
OCHOBHEBIE METOIBI CUHTE3A

65 BBICOKOMOJIEKYJIIPHBIX COCMHEHUH. 1 bu6mmoreka [JOK
[Tnactmaccel, KayuyykH, BOJOKHA
O000111IeHE U CUCTEMAaTH3aIMs 3HAHUH 110

66 TeMe "XHUMHUS BBICOKOMOJIEKYJIISIPHBIX 1 bubnuoreka [IOK
coequHeHn"

67 O0600111EH1E U CI/ICTveMaTmauH;I 3HAHUI 3a 1 BuGmmorexa [OK
Kyp c OpraHquCKOH XUMHH. Onepatop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




O000111eHIE U cUCTEMATU3allUs 3HAHUHN 3a
68 N 1 bubmuoreka [JOK
KypC OPraHU4eCKON XUMHUHU.

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME o8 4 !

Onepatop 540 000 "KomnaHus "TeHzop" ——
[OKYMEHT MOAMWUCAH 3JTEKTPOHHON NOAMNMCHIO MpentudukaTtop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW Ceptudmkat 017DABC4007DB05FB348FCD476964964B9
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP




11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
XUMUYECKUH dJIeMEHT. ATOM. 1 bubmmoreka [{OK
CocTostHuE DIIEKTPOHOB B aTOME. 1 bubnuoreka [JOK
OneKTpOHHBIE KOH(PUTYpaIlUA ATOMOB
P Puryp 1 Bubmmorexa [IOK
XUMHYECKHUX DIIEMEHTOB.
[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XUMHUUeCKuX diemenTtos 1. Y.
A . 1 bubnuorexa [JOK
MenneneeBa, X CBsI3b C COBPEMEHHOM
TEOpUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKHUX DIIEMEHTOB U UX COEAUHEHHUN 1O
rpyIIaM U nepuogaM. 3HaueHue
py p 1 bu6mmoreka [JOK
MEPUOMYECKOT0 3aKOHA U CHCTEMBI
xuMmuueckux 3yemenToB [[.M. Meneneena B
Pa3BUTUU HAYKU
0O0600mmenue 3Hanuii o reMe «CtpoeHune
P 1 bubnuoreka [JOK
aTomay.
CtpocHue BelecTBa. XUMHUUYECKasl CBS3b, €€
BH/JIBI; MEXaHU3MbI 00pa30BaHUs 1 bu6mmoreka [JOK
KOBAJICHTHOM CBsi3u. BogopoaHas cBsi3b
Envuas npuposa XUMUYECKON CBS3H. 1 bu6mmoreka [JOK
BemiectBa MOJIEKYJISIPHOTO U
YIp 1 bubmuoreka [JOK
HEMOJIEKYJISIPHOTO CTPOEHUS . . ]
Onepatop 340 000 "Komnaxus "TeH3op

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




10

BaneHTHOCTh. DIEKTPOOTPHUIIATELHOCTD.
CreneHp OKHUCICHUS.

bubmuoreka [JOK

11

[TonsiTHE O AMCTIEPCHBIX CHUCTEMaX.
HctuHHbBIC U KOJUIOUIHBIE PACTBOPHIL.
MaccoBas 10J11 BEIIECTBA B PACTBOPE

bubmmoreka [{OK

12

Teopust cTpOEHUSI XUMUYECKUX COCTMHEHUIN
A. M. byrneposa.

bubmmoreka [{OK

13

BzanMHOE BIMSHIE aTOMOB B MOJIEKYJIax
OpPraHN4Y€CKUX BCIICCTB.

bubmmoreka [{OK

14

Knaccudukanus u HoMeHKIaTypa
HEOpPraHWYECKUX COeMHEHU. [ 'eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIMYHBIX
KJ1acCOB

bu6mmoreka [IOK

15

O0001IeHNE U CUCTEMATU3ALNS 3HAHUHN 110
teme "Ctpoenue aroma. [leprnonnueckuii
3aKOH W MIEPUOMYECKasi CUCTEMA
xuMmudeckux 3jementoB JI. Y. Meneneena.
Crpoenue BemecTna"

bu6mmoreka [IOK

16

KontposbHas padota Nel o teme
"Ctpoenue aroMa. [lepuoandeckuii 3aKoH 1
MIEPUOINYECKAS] CUCTEMA XUMUYECKUX
anemenTtoB 1. 1. MenneneeBa. CtpoeHue
BelecTna"

bu6mmoreka [JOK

17

Kinaccudukanus XuMHUEeCKUX pEaKIvii B
HEOPraHUYECKOW U OPraHUYECKOW XHUMUHU.
3aKOH COXpaHEHUs1 MaCcChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TTPU
XUMHUYECKHUX PEaKIHIX

bu6mmoreka [JOK

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

Onepatop 340 000 "KomnaHus "TeH3op"
NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




CKopoCTh XUMUYECKUX peakiuil. DakTopbl

18 P P PEL 1 Bubanorexa [IIOK
BIIUSIIOIINE HA CKOPOCTb.
[Ipaktuyeckas padora Ne 1. «Bnusaue

19 pa3nuYHbBIX (PAKTOPOB HA CKOPOCTH 1 1 bubnuorexa [JOK
XUMHYECKON PEAKIIUN»
O0paTUMOCTh XUMUYECKUX PEAKIIHI.

20 P P 1 bubnuoreka [JOK
XHUMHYECKOE PABHOBECHE.

21 DNEeKTPONUTHYECKAs JUCCOLUAINS BEIIECTB. 1 bubnnorexa [JOK

22 Bonopoanslii mokasaress. 1 bubnuorexa [JOK

23 I'unponu3 HeopraHMYEeCKuX BEIIECTB. 1 bubnuoreka [IOK

24 I'unponu3 opraHMYeCcKuX BEIIECTB. 1 bubnuoreka [IOK
[IpakTnueckas padorta Ne 2. Pemenue

25 JKCIIEPUMEHTAIIBHBIX 33/]1a4 110 TEME 1 1 bubnuoreka [IOK
«'maponus».
OKHCAUTENBEHO-BOCCTAHOBUTEIIbHBIE

26 1 bu6mmoreka [IOK
peaxuu.

27 DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB COJICH. 1 bubnmuoreka [JOK
CocraBneHre CXeM U ypaBHEHUI

28 P 1 bu6mmoreka [JOK
ANIEKTPOJIN3A.
O000MAIINA YPOK IO TEME « XUMUUYECKHE

29 P 1 bubmuoreka [JOK
peaxkum.
KonTponbHas padora Ne 2 mo Teme

30 P P 1 1 bubmuoreka [JOK
«XVMHYECKUE PEAKIIHI.
Mertainisl, ux nonoxenue B [lepuoanueckoit
cucTeMe XxumMudeckux snementos /1. U.

31 MenieneeBa 1 0COOEHHOCTH CTPOEHUS 1 bubnuorexa [IOK
aToMoB. OOmue pu3nvecKre U XUMHUIECKHe
CBOICTBA METAJLIOB. Onepatop 340 000 "KomnaHus "TeH3op"

AOKYMEHT NMOAMUCAH 37TEKTPOHHOW MOAMNMCBHIO

NaoenTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW

3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




32 OO6mue criocoObl TOTyYeHUST METAJLIOB. 1 bubnmoreka [JOK
CruiaBel METAJIJIOB. DJIEKTPOXUMHUYECKUH PSIJL

33 N p p 1 bubmuoreka [JOK
HarnpsbKkeHui MetaiioB. Koppo3ust Mmetasmios.
XUMHYECKHE CBOMCTBA BaXKHEUIITNX

34 METaJUUIOB (HATPUH, KaJui, KaablUi, Maraui, 1 bu6mmoreka [{OK
IIOMHHUI) U UX COETMHEHUN
XUMHYeCKHe CBOMCTBA XpOMa, MEIHU U UX

35 . POMa, 1 bubmmnoreka [IOK
COCIMHEHMI
XuMHYecKre CBOMCTBA ITMHKA, JKeJle3a U UX

36 . ’ 1 bubmmnoreka [IOK
COCIMHEHMI
[IpakTnueckas pabota Ne 3. "Pemenue

37 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 1 bubnuorexa [JOK
«MeTamie»"

38 OO6o0mmaronuii ypok mo teMe « MeTaby. 1 bubmuorexa [JOK
HemeTtamnel, X OJI0KEHHE B
Ilepnomnueckoii cucTeMe XUMHYECKHUX

39 p 1 bu6mmoreka [IOK
anemenToB J. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB
duszndeckre ¥ XUMHYECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOITHS HEMETAJIJIOB (Ha

40 P ( 1 bu6mmoreka [JOK
npuMepe Kuciopoaa, cepul, pochopa u
yraepojaa)
XHUMHYECKHE CBOMCTBA raJIOT€HOB, CEPBI U UX

41 N > CoP 1 bubmmorexa [JOK
COeIMHEHH I
XuMmudeckue cBoiicTBa a3oTa, pocdopa u ux

42 . > bhocop 1 bubnuoreka IIOK
COCIMHEHHI
XUMHYeCcKUe CBOMCTBA yIyIepoa, KpeMHUS U

43 . YIIepoAd, kp 1 bubnuoreka IIOK
HUX COCTMHCHNUU Onepatop 340 000 "KomnaHus "TeH3op"

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO MpentudmkaTop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP

OTMNPABJIEHO Ceptudmkat 017DABC4007DB05FB348FCD476964964B9




[IpumeHeHne BaXXHENIINX HEMETAIIIIOB U UX

44 p . 1 bubmuoreka [JOK
COCIMHEHU I
[Ipaktuyeckas padora Ne 4. «Pemenne

45 SKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1 bubnuorexa [JOK
"HemeTtasnmsi"y

46 O6o06matomuii ypok o teme "Hemerasr" 1 bubmmoreka [JOK
BrrurcneHust o XUMUYEeCKUM YPaBHEHUSIM U

47 M 1 bubmmoreka [{OK
TEPMOXUMHUIECCKHIE PACUCTHI.
O06o0011eHne 1 cucTeMaTru3aIlus 3HaHUH 10

48 " " 1 bubnuoreka [JOK
teme "Mertauibl. Hemeramnsr".
Kontponbnas padota Ne3 o teme

49 " P P " 1 1 bubmuorexa [JOK

Mertamel. HemeTamsl

50 Heoprannueckue u opraHu4ecKre KUCJIOTHI. bubmuorexa [JOK

51 OCc00EHHOCTH CEPHOM M a30THOM KHUCIIOT. bubmuorexa [JOK
OcHoBaHMsI HEOpPraHUYECKHE U

52 P 1 bu6mmoreka [IOK
OpraHHyYecKue.
AMoTepHbIe HEOpraHU4eCcKHe U

53 Gorep P 1 bu6mmoreka [JOK
OpPraHUYECKUEe COCTUHEHHUSI.
[Ipaktrueckas padota Ne 5. «CpaBHeHuUe

54 CBOMCTB HEOPTaHMYECKUX U OPTaHUYECKUX 1 bubmuoreka [JOK
COCTUHEHUIY.
[IpakTuueckas pabota Ne 6. «Pemienue

55 3KCIIEPUMEHTAJIbHBIX 33/1a4 10 OPraHu4YeCKON 1 bubnnorexka [JOK
XUMUN.
I'enetnueckas CBs3b MEXKAY KIAaCCaMH

56 Y . 1 bubmuoreka [JOK
HEOPTaHNYECKUX COCIMHEHUIA.
I'enetnyeckas CBs3b MEXKIY KIAaCCaMH

57 Vy 1 bubmnoreka [JOK
OpPTaHUYECKUX COCIMHECHUIA. Onepatop 30 000 "KoMnakus "Tenzop"

AOKYMEHT NMOAMUCAH 37TEKTPOHHOW MOAMNMCBHIO VipentudukaTop: c9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW Ceptudmkat 017DABC4007DB05FB348FCD476964964B9
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP




[Ipaktuyeckas padora Ne 7. «I'eHeTnueckas

58 CBSI3b MEX/Ty KJIACCAMH HEOPTaHUYECKUX U 1 1 bubmmoreka [JOK
OpPTaHHYECKUX BEIICCTBY.

59 O6o06matomuii ypok o teme "CBoiicTBa ) 1 BuGmiorexa [OK
HEOPTaHMYECKUX M OPraHUICCKUX BEIICCTB

60 KonTponbHas padora Ne4 mo teme "CBOI?ICT'l'aa 1 1 Butorexa LOK
HEOPTaHMYECKUX M OPraHUICCKUX BEIICCTB
Ponp xumMuu B o0ecIieueHIH SKOJIOTHISCKOM,

61 SHEPreTHYECcKOl U MUIEBOI 0€30acHOCTH, 1 bubnnorexa [JOK
Pa3BUTHH MEUIIHHBI
[IpencraBnenus: 06 0OMMX HAYIHBIX

62 MIPUHLUIIAX TIPOMBIIUICHHOTO MOy YEHUS 1 bubnuoreka [IOK
Ba)KHEHINX BEIIECTB

63 UYenoBek B MUpE BEIIECTB U MAaTEPHAIIOB bubmuorexa [JOK

64 XUMHS ¥ 3I0POBbE YEIIOBEKA 1 bu6mmoreka [IOK

65 O6o6uia}0mm71 YPOK 110 TeMe "XuMust u 1 BuGmorexa LIOK
KU3HDb

66 O6o6meHI:Ie U CUCTEMAaTH3alys 3HAaHUHA 3a 1 BuGmorexa [OK
IIKOJIBHBIN KYypC XUMUHU.

67 O6o6meHI:Ie U CUCTEMAaTH3alys 3HAaHUHU 3a 1 BuGmorexa [OK
IIKOJIBHBIN KYypC XUMUHU.

68 O606H_ICHI:IG U CUCTeMaTH3allus 3HaHH 3a 1 BuGmorexa [OK
IIKOJIBHBIN KYypC XUMUHU.

69 0

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOTPAMME

LIOKYMEHT MOANWCAH 3NEKTPOHHOW NOANWCHIO

Onepatop 340 000 "KomnaHus "TeH3op"
NaeHTudukatop: ¢9718526-9d63-4bbf-80da-55b97f14eddf

OTMNPABJIEHO MKOY "COLL N22 M. TENJIOE UM. KABAJIEPA OPJIEHA KPACHOW
3BE3/Abl K.H. EMEJZIbSAHOBA", JIOBAHOBA IN/INS BUKTOPOBHA,
AWNPEKTOP
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

e Xumus, 10 xnacc / INabpuensn O.C., Octpoymo WN.I'., CnankoB C.A.,
AxunonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

* Xumus, 11 kmacc/ I'abpuensu O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemnienue

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

1. AmuxGepoa JL.FO. Ilonesnas xumusi: 3amaun u  ucropuu/JLIO.
Anuk6eposa, H.C. Pykk. — 2-e uzn., crepeotun. — M.: JIpoda,2006 — 187, (5) c.,
ui. — ([lo3naBarenpHo! 3aHNMaTENHHO!)

2. BonosukoB B.b., Kpyreukas E.JI. «Heopranuueckas xumus:
ynpaxkHeHus u 3agaun» M3a-so A.Kapnakosa, 2004 r.

3. T'apa H.H., Xumusa: ypoku B 8 kiacce: mocoOue mjig yuurens. - M.:
IIpocsemenue, 2008.

4. Jlemuno B.A. «Xumus: npaktukyM. 8-11 xnacce». M3n-so HI DHAC,
2003 r.

5. Henucoa O.M. ®opmMuUpOBaHME KOMIIETCHIIMA Ha YpOKax XUMHH: 8
kiacc: Metonuueckoe nocobue //lenncopa O.U. — M.: Benrana-I'pad, 2011. — 144
C.

6. Jopoubkun B.H., bepexnas A.I'., ®espaneBa B.A. Xumwusa. OI'D.
TemaTuueckuit TpeHUHT. Bee TUIBI 3a1aHnii: yueOHO-METOAMYECKOE TOCOOUE/ IO
penakmueit loponbknna B.H. — PoctoB u//[:— PoctoB v//l: Jlernon-M.2021. — 560
c.

7. J3ynmoBa JI.JI. OxucnutenbHO-BOCCTaHOBUTENbHBIC peakiuu/ [I.]1.
Hzynanosa J. /., bectaesa JI.b. — 2-e uzn., crepeotun. — M.: JIpoda, 2007. — 318 c.
— (TeMbl IKOJIBHOTO Kypca)

8. 3yeBa M.B., I'apa H.H. KonTposibsHble U npoBepOoUHbIE pabOThI IO XUMHHU.
8-9 ki1.:Metox. mocobue. — M.: Jlpoda, 1998. — 160c.: un.

9. UBanoB B.I'. Xumusa B tabnumax. 8§ — 11ki.: cmpaBoYHBbIE MaTepUabl/
B.I'. UBanoB, O.H. I'eBa. — 4-e usn., crepeorun. — M.: [poda, 2007. — 159,(1)c.:
ni.

10. Kpunman B.A. Kuura 151 yteHus no Heopranndeckoit xumuu. [Tocooue
s yqammxes/Cocr. B.A. Kpuniman. — 2-e u3a., nepepad. — M.:IIpocsemnienue,
1983. - 320 c., ui.

11. Kysneunosa H.E. ®opmupoBaHHe CHUCTEM MOHATHUM NpU OOyUYEHUH
xumuu: Knura nns yuurena. — M: [Ipocsemenne, 1989.

12. Pymsmruc T'.E. Xumma. 8 xmacc: yueb. i oOmeoOpa3oBar.
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