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HOACHHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE CpeAHEro oOmero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CpPEIHEro o0Imiero oOpa3oBaHUs
(®OIT  COO), npencrapneHHbix B dDenepanbHOM  TOCYAapCTBEHHOM
obpazoBatenbHOM cTanaapte COO, ¢ yuérom Konnenuu npenoaaBanus y4eOHOTo
npeaMera «XuMus» B o0pazoBaTenbHbIX opranuzanusx Poccuiickoit denepanum,
peanu3yroKX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, U OCHOBHBIX MOJIOKEHUMN
«Crparerun pas3sutus Bocriutanus B Poccuiickoin @enepanuu Ha nepuon ao 2025
roga» (Pacnopsixenue IpasutensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K OINPEACIICHUIO
oOuielt crpaTteruy 00y4yeHusi, BOCIUTAHUS M Pa3BUTHs 00YUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» ais 10—11 kinaccoB Ha 6a30BOM YPOBHE COCTaBUIIU
koHuentyanbHubie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJeH,
collepKaHMs, PE3yJbTaTOB OOy4eHUs W TpeOOBaHUN K YpPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MoJIy4aemMoe BBIITYCKHUKAMHU
o011e00pa3oBaTeIbHON  OpraHU3alluM, SIBISETCS HEOThEMJIEMOW YacThlO UX
oOpa3zoBaHHOCTH. OHO CIYXKUT 3aBEpIIAIONIMM OSTalloM pealn3aliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[IEJIOCTHOM CHUCTEME XHMHYECKOro o0O0pa3oBaHHs. OTH LIEHHOCTH KacaloTcs
MO3HAHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJI0BeKa, a TAK)Ke IKOJIOTHYECKH 0O0CHOBAHHOTO OTHOMICHHS K CBOEMY 37I0POBBIO
U TPUPOIHON cpene. Peanmsyercss xumuueckoe oOpa3oBaHHE OOYYAIOIIMXCS Ha
YPOBHE CpeHero o01ero 00pa3zoBaHus CPeACTBAMH yIEOHOTO MpeaMeTa « XUMHUS,
COJIEp’)KaHHE M TOCTPOECHHE KOTOPOro OMNPENENIEHbl B MPOrpaMMe IO XUMHH C
y4éToM crenuUKd HAyKd XUMUHU, €€ 3HaueHUs B TO3HAHUM TPHUPOABI U B
MaTepuaIbHON KM3HHU OOIECTBa, a TAaKXKE C Y4ETOM OOIIMX LIeJeil U MPUHIIUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBl CpPEIHEro oOLIero
oOpazoBanus B Poccuiickoit deneparuu.

XuMUSl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpaeT oco0yio poiib B
COBPEMEHHOMW ITUBUJIM3AIMM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOU KYJIBTYPHI.
OHa BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBHOIO HAYYHOT'O MBIIIJIEHUS, B
CO3/1aHHE IIEJIOCTHOTO MpEJICTaBICHUsI 00 OKpYyXKarolleM MHUpPE KaK O €IHHCTBE
OpUPOJBI M YeNoBeKa, KOTopoe (OpMHUPYETCSs B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'0 COCTAaBa OKPYXKAKOLIEr0 MHUpa, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHUEM BELIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU 00JIACTSMH IPUMEHEHUS.



TecHO B3aMMOJIEUCTBYSI ¢ APYTUMU €CTECTBEHHBIMM HayKaMu, XHMHS CTalia
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPbI, HEOOXOJUMBIM YCIOBUEM YCIICIIHOTO
TpyJla W JKM3HU Kaxaoro wieHa oOmiectBa. CoBpeMEHHas XHMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS 4YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, IKOJIOTUUECKON O€30MaCHOCTH U OXPaHbI 3J0POBbSI.

B cooTtBercTBUM ¢ OOmMMM LEISIMH W TNPUHIUIIAMUA CPEIHETro O0O0IIero
oOpazoBanus coaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHB
M3YUYEHHUSI) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaromuxcs, HEOOXOAUMYI0O UM Ui  BBIPAOOTKHM  MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCICIIHOTO BKIIYEHUS B OJKU3Hb COLIMYMa, MPOJOHKEHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CB3aHHBIX HETMIOCPECTBEHHO C XUMHUEH.

CocrtaBistoniuMu  TIpeiMeTa «XHUMHS»  SBIAIOTCS 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOmas W HEOpraHuyuecKkas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAYyKH: CHCTEMa
3HAHUHW M0 HEOPTAaHUYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIeH XWUMUU) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JAHHON CUCTEMBl 3HAHUW TPU WU3YUYECHUH
npeaMeTa 00eCleurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB U TEOPUI XUMHUH.

CtpykTypa coaepkaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HeopraHudeckass XuUMus» copmMupoBaHa B IMporpamMme MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOJIXOJla K M3Yy4YeHHIO Y4eOHOro MaTepuaia u 0O0YyCIOBJIEHA
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAHUW  HA  OMpeAeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KIIACCHYECKOM TEOPUU CTPOCHUS OPraHUYECKHX
COCIMHEHUN, a TaKkkKe Ha YpPOBHE CTEPEOXHMHYECKUX U IJIEKTPOHHBIX
Npe/ICTaBlIeHUH O CTpoeHuH BelecTB. CBeeHUs 00 U3y4aeMbIX B Kypce BEIeCTBaxX
JAIOTCS B PA3BUTHH — OT YTJIEBOJAOPOJIOB /IO CIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coequHeHMM. B Kypce  OpraHM4ecko  XMMHUU  MOJYy4arT  pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIEro oOpa3oBaHUs NEpPBOHAYAIHHBIC
MPEICTABICHUS O XUMUYECKON CBSI3H, KIACCU(MUKAIIMOHHBIX MpPU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMHUUYECKOU pEeaKIUu.

[log HOBBIM yriiOM 3peHUSI B mOpeaMeTe «XuMus» 0a30BOrO YpOBHS
paccMaTpuUBaeTCsl M3Y4YEHHBIH HAa YpOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
TEOPETUYECKUNA MaTepras U (AKTOJOTUYECKHUE CBEJACHUS O BEIIeCTBaX U
XUMUYECKOW peakuuu. Tak, B 4YaCTHOCTH, B Kypce «OOmias m HeopraHudeckas
XUMUSD» O0ydYarolmuMcsl TMPEJOCTaBISETCS] BO3MOXKHOCTh OCO3HATh 3HAUYEHHUE
MEPUOUIECKOTO 3aKOHA C OOIMIETEOPETUIECKUX M METOOJIOTHYECKUX TTO3HITHH,



rIy0)Xe TMOHATh HUCTOPUYECKOE M3MEHEHHE (YHKIMI 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHSAIOIIENH U TPOTHO3ZUPYIOILIEH.

Ennnag cucrema 3HaHUM O BaKHEMIIHMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKXKE O XMUMUYECKUX PEAKLMAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSX IMTPOTEKaHUs JonoiHsgeTca B Kypeax 10 u 11 kimaccoB aniemenTaMu
COAEpKaHUsI, UMEIOIUMHU KyJIbTYpPOJIOTUYECKUI W TPUKIAAHON XapakTtep. OTu
3HaHUSl CIOCOOCTBYIOT TMOHMMAHHUIO B3aMMOCBS3UM XHMHUHM C JPYTMMHU HayKamu,
PACKpBIBAKOT €€ POJIb B ITIO3HABATEIILHOW U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K MPOLIECCY TBOPUYECTBA B 00JACTU TEOPHUH
U IPAKTUYECKUX MPUIIOKEHUN XUMUHU, TIOMOTAIOT BBIITYCKHUKY OPHUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH,
KPUTHUUYECKH OCMBICITUBATH MH(POPMAIINIO U IPUMEHSTH €€ JJIs1 OTIOJTHEHUSI 3SHAaHUH,
pEeUIEHNs UHTEIJIEKTYaJbHBIX U KCIIEPUMEHTANIbHBIX NCCIIEI0BATENbCKUX 3aa4. B
LEJIOM COZIep’KaHue ydeOHOro mpeamera «XHUMHs» JaHHOTO YpPOBHSA HM3y4YEHHUS
OpPUEHTUPOBAHO Ha (GOPMUPOBAHUE Y 00YHAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
Ui TIOHUMaHus (GUiIocoPCKUX HUIeH, TaKMX Kak: MaTepHalbHOE €IUHCTBO
HEOPraHMYECKOr0 U OPraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEILIECTB UX
COCTaBOM U CTPOCHHUEM, ITO3HABAEMOCTb TPUPOAHBIX ABJICHUN TyTEM IKCIIEPUMEHTA
U pelIeHUs TMPOTUBOPEUYUM MEXIy HOBBIMH (aKTaMH U TEOPETUYECKUMHU
NPEINOChUTKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJOTUYECKUX MpodiieM, a
TakKe mpobsieM cOepexeHus] IHEPreTHUECKUX PECYPCOB, CBHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTUH U MaTepUasoB.

B nnane pemeHus 3agady  BOCIUTAHMS, Pa3BUTHS W COLMAIMA3ALUU
OoOy4YaromMXcsd NPUHATHIE MPOTPAMMON IO XUMHUU TOJIXOJbI K OIPEICICHHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMETa MpeAycMaTpuBalOT (hopmMupoBaHue
YHUBEPCAIBbHBIX YUEOHBIX IEHCTBHM, UMEIONINX 0a30BOE 3HAYEHUE JJI PA3TUIHBIX
BUJIOB JEATEILHOCTH: peEIIeHUus TMpoOiieM, TIOWCKa, aHalu3a H 00paboTKu
uHOpMalMK, HEOOXOIUMBIX I TPUOOPETEHUS ONbITAa MPAKTUYCCKOH U
HCCIIEIOBATEIBbCKOM JAEATEIIBHOCTH, 3aHUMAIOLIEH BAXKHOE MECTO B IMO3HAHUU
XUMUHU.

B mpaktuke npenomaBaHuMs XUMHUHM KAaK Ha YPOBHE OCHOBHOTO OOUIETro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO 00IIero oopa3oBaHus, MPU ONPEICTICHUN
COZIEpKAaTENIbHOM XapaKTepUCTHKU LeJed H3y4YeHHs MpeAMeTa HalpaBlICHHEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMUYECKOW HAYKH KakK O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTH YEJIOBEKAa M KaK OJIHOTO0 M3 KOMIIOHEHTOB MHUPOBON KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIeW N3Y4YEHUS
MpeaMeTa SBISIETCS BIOJIHE ONPaBJaHHbIM.



CorynacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEJISAMH H3YYEHHs IpeIMETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBAstOTCA:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKUX 3HAHUM Kak  BaKHEHIen
COCTaBJIAIOLIEN €CTECTBEHHO-HAyYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
J€eXaT KIIOYEBblE TOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBI U TEOPUU XHUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE M TMOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNI T MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPUEH UX
Pa3BUTHS U CTAHOBJICHUS;

e (opmupoBaHHEe U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BELIECTB U XUMUYECKHUX PEaKLIUi, HEOOXOJUMBIX JIJIsl IPUOOPETEHUS] yMEHU N
OPUEHTHPOBATLCS B MHPE BEIICCTB M XUMUUYECKHUX SIBICHUM, UMEIOIINX
MECTO B MPUPO/JIE, B MPAKTUUECKON 1 MOBCEIHEBHON KU3HU;

e pa3BHUTHE YMEHHUU U CIIOCOOOB JESATEILHOCTH, CBA3aHHBIX C HAOIIO/IEHUEM U
OOBSCHEHHEM XHMHUYECKOIO HJKCIEPUMEHTa, COOJIIOJICHUEM TMpPaBUI
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ atumMm, comepxaTesibHas XapakTepUCTHKa LeIel U 3a/ay U3y4eHUs
npeIMeTa B IporpaMmMe 1Mo XMMHUHM YTOUHEHA U CKOPPEKTHUPOBAaHA B COOTBETCTBUHM C
HOBBIMHU TIPUOPUTETAMH B CHUCTEME cpejHero obuiero oOpazoBanus. CerojnHs B
NPEenojaBaHuy XUMUU B OOJIBIIEH CTENEHN OTAAETCS MPEANOYTEHUE MPAKTHIECKOM
KOMIIOHEHTE COJEpKaHus OOydYeHHUs, OPHEHTHUPOBAHHOW Ha TMOJTOTOBKY
BBIMTYCKHUKa 00111€00pa30BaTeIbHON OpraHU3alllM, BIAJCIONIEIT0 HE HabopoM
3HaHWM, a (DYHKIIMOHAIBLHON TPAMOTHOCTBIO, TO €CTh CHOCOOAMU U YMEHHSIMU
AKTUBHOTO MOJTYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIbHOMN KU3HU JIJIS1 PEIICHUS
MPAKTUYECKUX 3a7a4.

B cBs13u ¢ 9TUM Npu U3ydeHUHU TipeiMeTa « XUMUS JOMHUHHUPYIOIIEe 3HAUCHHE
NpUOOPETAIOT TAKUE TEJIH U 33/1a4H, KaK:

azanTamnus 0O0y4aroluXcsl K YCIOBHUSIM TUHAMHUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMuUpOBaHUE  WHTEUIEKTYallbHO  Pa3BUTOM  JUYHOCTH,  TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO I'PAMOTHBIX
pelIeHnd B KOHKPETHBIX )KM3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

dbopMupoBanue 'y OOyYarONMIMXCS  KJIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIMI), HMMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE [MJi1 PA3IUYHBIX BUIOB
JesITeIbHOCTU: PeUIeHHs Mpo0iieM, MOUCKa, aHalu3a U o0paboTku HH(pOpMaluy,
HEOOXOIMMBIX JUIsl TPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPasi 3aHUMAaET BaYKHOE
MECTO B IO3HAHWU XHMHH, & TaKXKe ISl OLUEHKH C IMO3HIHMA HKOJIOrHYECKOM
0€30MacHOCTH XapaKTepa BIUSHU BEIIECTB U XUMHUUECKUX MTPOILIECCOB HA OPTaHU3M
4eJIoBEKa U MPUPOJIHYIO CPENY;



pa3BUTHE TO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEN 00YUaIOIIUXCs: CIIOCOOHOCTU CaMOCTOSITENIbHO TPUOOPETaTh HOBBIE
3HAHUS MO0 XMMHUU B COOTBETCTBUH C KMU3HEHHBIMU MOTPEOHOCTAMHU, UCIOIH30BAThH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHaliu3a y4eOHOU u
Hay4YHO-TIOMYJISIPHON MH(OPMALIMK XUMUYECKOTO COJICPIKAHUS;

dbopMupoBaHue U pa3BUTHE Y 00YUYAIOIINXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HA0II01aTeTbHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPhIE OCOOEHHO
HEOOXOJMMbI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydarommxcsi yOeXKIEHHOCTM B T'YMaHUCTUYECKOU
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEUICHUM TJIOO0AIbHBIX MPoOJieM
palMOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUHUECKUX PECYPCOB U
COXpaHEHHSI TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 37I0pPOBBIO, a TaKKe MPUOOPETEHHUS OIbITa
UCIIOJIb30BaHUS TOJYYCHHBIX 3HAHUW JJII TPUHATHS TPAMOTHBIX PEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMUYCCKUMHU SIBIICHUSIMU.

B yueOHOM miaHe cpenHero oOImero o0pa3oBaHUS MPEAMET «XUMUS»
0a30BOT0 YPOBHS BXOJUT B COCTaB MpeaMeTHoW oOnactu «EcTtecTBeHHO-HAy4YHbBIC
IPEAMETHIY.

OO61iee yncIo 4acoB, OTBEAEHHBIX ISl M3YUEHUS XMMUHU, Ha 0a30BOM YPOBHE
cpeaHero obiiero oopazoBanus, coctarisieT 68 yaco: B 10 kiacce — 34 gaca (1 gac
B Hegento), B 11 kimacce — 34 gaca (1 gac B Heieonto).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI OPraHNYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUH: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAYCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHUX
coenunenuid A. M. BytiepoBa, e€ ocHOBHBIE MO0KeHUsA. CTpyKTypHbIE (POPMYJIBI
OpraHWYecKuX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienne o kiaccupuKalud opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCcKUX COEAUHEHUN (CUCTeMaTH4ecKas) W TpUBUAJIbHBIE HAa3BAHMS
BaKHEUILINX MTPEACTABUTENIEH KIIACCOB OPraHMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHS] BEIIECTB M HX MPEBPALLICHUMN:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHUYEeCKUX BEIlIeCTB U MaTepuajlaMu Ha UX OCHOBE,
MOJIETMPOBAHUE MOJIEKYJl OpPraHUYECKUX BEHIECTB, HAOIIOJEHUE U ONUCAHUE
JEMOHCTPALMOHHBIX OIBITOB 10 MPEBPAIICHUI0 OPraHUYECKHUX BEIIECTB IPHU
HarpeBaHuu (IUIaBJICHHE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHUYECKUH psa. Meran U 3TaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3NYECKHME M XUMHUYECKHE CBOMCTBa
(peakuuu 3aMelleHHs] W TOPEHHs), HAXOXJIEHHWE B TMPUPOJE, MOJIyYeHUE W
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUIN PSAO. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA
(peakuuMyu TUAPUPOBAHMS, TaJOTCHHUPOBAHMS, TUApaTallMd, OKHUCJIECHUA U
MNOJIMMEPHU3ALINH ), IOJTYyUYEHHE U IPUMEHEHHUE.

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

AJIKHHBI: COCTaB U OCOOEHHOCTU CTPOCHHUS, TOMOJIOTUYECKUN psfl. ALIETUIICH
— MpOCTEHIIMN TpeACcTaBUTENb AJKHHOB: COCTaB, CTpPOEHHUE, (U3NYECKUe U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUS, TAJIOTEHUPOBAHUS, TUApaTalUy,
rOpeHus), MOJyYEHUE U IPUMEHEHHUE.

Apenbl. benszon: cocrtaB, cTpoeHue, QuU3NYECKHe U XMMHUYECKHUE CBOWCTBA
(peakuuu TraJoreHupOBaHUS U HUTPOBAHUS), MOJyYeHUE U MpUMEHEeHHue. Tonyor:
cocmas, cmpoeHue, usuyeckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUSL), NOyYeHue U npumererue. TOKCUYHOCTh apEHOB.



I'eneTnyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, NMPUHAIICKANMMHA K Pa3INYHBIM
KJIaccam.

IIpuponHble UCTOYHUKM YII€BOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(pTanble ra3pl. Hedte m €€ mpoucxoxnaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaquTudeckui), mnuponus. I[IpomykTsl
nepepadoTku He(TH, UX TPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €r0 NepepadoTKy.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YUYEHHsI BEIIECTB M HX MPEBPALICHUMN:
O3HaKOMJIEHHE ¢ 00pa3laMu IIacTMacc, KayuyykoB U pe3uHbl, kKomuiekuu «Hetb»
U «YTOoNIb», MOAEIUPOBAHUE MOJIEKYJ YIVIEBOAOPOAOB M TaJOr€HOIPOU3BOIHBIX,
pOBEJICHNE IPAKTUYECKON pabOThI: MOTYUYEHUE ITHUIICHA U U3YUYEHUE €r0 CBOMCTB.

PacuétHnlie 3agaun.

Boluncienuss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WM MPOAYKTa PEAaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB UM MPOAYKTOB PEAKIUH ).

Kuciopoaconepskamue opranu4ecKue coeJMHEHHA

[IpenenbHble OOHOATOMHBIE COUPTHL. METAaHOI W 3TAHOJ: CTPOCHHUE,
¢usznueckre W XMMHUUYECKHE CBOWCTBAa (pPEakuu C aKTUBHBIMU METaJlJIaMH,
rajoreHoBOJAOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BoOIOpOIHBIE CBS3UM MEXKIY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIA M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  COHUPTHI. JTWUJIEHIVIMKOJAb W  TJHUILEPUH: CTPOEHHUE,
¢usznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE CO  IIEIOYHBIMU
MeTaJulaMHi, KaueCTBEHHAas pEaKlWs Ha MHOTOATOMHBIE CHUpPTHI). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTITUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpnerunipl U kemowusl. Dopmanbpieruj, aleTAIbIETUI: CTPOCHHE,
dusznueckre U XUMUYECKHE CBOMCTBA (PEaKIMH OKUCICHUS M BOCCTAHOBIICHWS,
KAaueCTBEHHBIE PEAKIUH ), [I0JYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeIeIbHbIC KAPOOHOBBIE KUCIOThl. MypaBbUHas U YKCyCHasI
KHCJIOTBI: CTpOeHUe, (PU3nUecKre 1 XUMHUYECKHUEe CBOWCTBa (CBOWCTBA, 00IIMe AJIs
KJ1acca KHCIIOT, peakius dTepurKalun), mojrydeHue u npuMenenue. CteapuHoBast
U OJICMHOBAsl KMCIOTHI KaK IMPEJICTaBUTENM BBICIIUX KapOOHOBBIX KHCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

CnoxHbple 3Qupbl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
c0xkHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb KHUPOB.

VYrneBonpl:  coctaB, KiaccuuKanMs — YrJeBoAOB  (MOHO-, IU- H
nosjucaxapupl). ['Troko3a — IpoCcTeUIINi MOHOCaXxapua: OCOOCHHOCTH CTPOCHUS




MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE C TUIPOKCUIOM
menu(ll), okucnenne amMuadHbIM pacTBOPOM okcuja cepedpa(l), BocctaHoBIEHUE,
OpOXKeHUE TIIOKO3bI), HAXOXKICHUE B MPUPOJIC, MPUMEHEHUE, OMOIOTHYECKas POJIb.
dotocunTte3. OpyKTo3a Kak U30MEP TIHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonuMepbl. CTpoeHue Kpaxmaia H
neutoao3bl.  dU3MyYeckue W XUMHUYECKHME CBOMCTBA KpaxMmana (TUIpOJIH3,
KaueCTBEHHAsI PEAKIUS C HOJIOM).

OKCIEPUMEHTAJIbHBIE METOAbl H3YUCHMsI BEIIECTB M HX MPEBPAIICHUMN:
MpOBEJICHNE, HAOJIOJICHUE M OIKCAHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CIHUPTOB (OKHCJICHHE HTaHOJa
okcugom wMenu(ll)), MHOroaTroMHbBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (oOkucieHrne aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), BzaummonmeicTBHE Kpaxmalia C HOJIOM),
IPOBEICHUE MTPAKTUUECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOUM KHUCIIOTHI.

PacuétHrie 3agaun.

Boluncnenuss 1o ypaBHEHHUIO XHUMHUYECKOW peakiuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3oTcoaepxKanue OpraHndecKue COeUHEHHUS.

AMUHOKHUCTOTHI Kak aM(OTepHbIE OpraHudeckue coenuHenns. Ouznueckue u
XUMUYECKHE CBOWCTBA aMHHOKHUCIOT (Ha IpuMepe TIuUKHA). buonormueckoe
3HaYeHUE aMUHOKUCIOT. [lenTuast.

benku Kak MNpUPOIHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAST M TpETHYHAs CTPYKTypa OeikoB. XHWMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, ICHATYpAlMsl, KAYECTBEHHBIEC PEaKIIMU Ha OeJKH.

OKCIEpUMEHTAJIbHBIE METOJbl HW3YYEHHS BEUIECTB M HX NPEBpallCHUIN:
HAOJIIO/ICHUE W OMHMCAHUE JEMOHCTPALIMOHHBIX OIBITOB: JIEHATYpAILHs OEIKOB MPH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJIeKY/ISIDHBIE COeMHEHUS

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AlUU, CPEIHSS MOJICKYJISIpHAs
Macca. OCHOBHbIE METOAbl CHHTE€3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUEHHS] BEHIECTB M HUX MPEBpPAIICHUMN:
03HAKOMJICHHE C 00pa3laMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4YyKOB.

MeXnpeaMeTHbIE CBA3U.

Peanuzanus MexXnpeaMETHBIX CBA3€U NMPU N3yYEHUU OPraHMYECKON XWMHUU B
10 kiacce OCyIIECTBISIETCA 4Yepe3 HCIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-



HAyYHBIX TOHATHHA, TaK W TOHATHH, SBISIOMIAXCS CHUCTEMHBIMHU TSI OTISIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OOmue ecTecTBEHHO-HAYUYHBIC TIOHATHUS: SIBJICHHUE, HAYYHBIN (PaKT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJN3, CHUHTE3, KiIacCu(UKalus, MEePUOANYHOCTD, HAOIOICHUE,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE.

Odwuszuka: Marepus, DSHEprusi, Macca, aroM, OJIJIEKTPOH, MOJEKyJa,
DHEPreTUYECKU YpOBEHb, BEUIECTBO, TEJIO0, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3MYCCKUE BEIIMYUHBI U CTMHUIIBI UX H3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dorocuHTE3, OHMONOTMYECKH AaKTHUBHBIC BellecTBa (OCNKH, YTJIEBOABI, JKUPHI,
(bepMeHTHI).

['eorpadusi: MUHEpaNbl, TOPHBIE MOPOJBI, TIOJE3HBIE MCKOMAaeMbIe, TOIUIHBO,
pecypchl.

TexHONOTusA: TNHINEBBIE MPOAYKTH, OCHOBBI PAIlMOHAIBHOTO ITHTAHMSI,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHBIC U KOCMETHUYECKUE Tperaparhbl, MaTepHalbl U3
UCKYCCTBEHHBIX U CHHTETUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA N HEOPTAHUYECKAS XUMMUA

TeopeTruyeckue 0CHOBbI XUMHH

XUMUYECKUA BIeMEeHT. AToM. Sapo aroma, H30TOMNBI. JIEKTPOHHAs
000J10uKa. DHEPreTHUYeCKre ypOBHH, MOJYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacrpeeeHUs IJICKTPOHOB IO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX MEPUOIOB. DINEKTPOHHAS KOH(PUTYpAITUS aTOMOB.

[Tepunonnueckuii 3aKoH u llepruoanyeckas cucteMa XMMHYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. CBsA3b NEepHOAMYECKOr0 3akoHa M Ilepumogmueckoil CHCTEMBI
xuMmuyeckux sneMeHToB [[. . MenaeneeBa ¢ COBpEMEHHOM TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XUMHUYECKUX JJIIEMEHTOB H
00pa3yeMbIX MMH IMPOCTBIX M CJIOXKHBIX BEIICCTB IO TpyHIaM H IEepHOIaM.
3HayeHHUE MEPUOJUYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemecTBa. XUMHUYECKass CBs3b. BHJIbl XUMHYECKOW CBS3HU
(KoBaJICHTHAsI HEMOJSpHAs W TOJSpHAs, MOHHAs, MeTaJuinueckas). MexaHu3Mbl
oOpa3oBaHHs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIH ¥  JIOHOPHO-
akuenTopHbelil). BopopoaHnast cBs3b. BaneHTHOCTh. DNEKTPOOTPULIATENBHOCTb.
Crenenpb okucneHus. VIOHbI: KaTHOHBI M aHUOHBI.

BemiectBa  MOJEKYJISIPHOTO U HEMOJIEKYJSIPHOTO  CTPOCHMS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTATUIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIINYECKON PEIIETKH.



[TondaTne o nucnepcHbIXx cucTeMax. VICTHHHBIE W KOJUIOWMIHBIE PACTBOPHI.
MaccoBast 10Jis1 BEILIECTBA B pACTBOPE.

Knaccudukanus HEOPTraHUYECKUX COCMHECHUM. Homenxkiarypa
HEOPraHUYECKUX BelecTB. ['eHeTndeckass CBA3b HEOPraHUYECKUX BEILECTB,
MIPUHAJICKAIIUX K PA3JIUYHBIM KJ1accaM.

Xumunueckass  peakuus. Kimaccudukanumss  XMUMHYECKUX — peakiuid B
HEOPraHUYECKOM U OPraHUYECKOM XMMHHU. 3aKOH COXPAHEHHUsSI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLCHUS SHEPTUU TPU XUMHUUECKUX PEAKIIUX.

CkopocTh peakuuu, e€ 3aBUCUMOCTb OT pa3iudHbIX (hakTopoB. OOpaTHMbIe
peakuun. XHUMHYECKOE paBHOBecue. DakTOphl, BIUSAIONIME HA COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle [larense.

OnekTponauTnyeckas aucconuanus. CuiibHbIE U ciadbie d5ekTpoiauThl. Cpena
BOJIHBIX PAaCTBOPOB BEILIECTB: KUCIAs, HEUTpaIbHAs, IIEJIOUHAS.

OKuUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

ODKCMEPUMEHTAIbHBIE METOJIbl M3YUYEHHUS BEIIECTB W UX MpPEBpallCHUMN:
neMoHcTpanusa Taommi «l[lepuoanueckas cucrema xuMudeckux asnemeHtoB J[. U.
MenneneeBay, M3ydeHHUE MOJICNICH KPUCTAJUTMUYECKUX PEHIETOK, HAOMIOJCHUE U
OMHCaHue JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3oKeHUE MEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUM KaTaAIU3aTOPa, OMPEACICHHUE CPEIbl pACTBOPOB BEILIECTB
C TIOMOIIIBIO0 YHUBEPCATBLHOTO HHINKATOPA, PEAKIIMK HOHHOTO 0OMEHa), MPOBEICHHE
IpaKkTUUeCKo paboThl «BiausHUE pa3audHbIX (aKTOPOB HA CKOPOCTh XMMHUUYECKOM
peaxkuum».

PacuéTHbie 3agaum.

Pacu€Ttel 1O ypaBHEHHMSIM XMMHUYECKMX pEaKUMil, B TOM 4YHCIIE
TEPMOXHUMHUYECKUE PACUETHI, pACU€ThI C UCTIOJIb30BAHUEM MOHATUS «MAaCCOBasH 101
BEILIECTBAY.

Heopranuuyeckast xumust

Hemerannel. Ilomoxenune HemeraiuioB B Ilepuoamueckor  cucteme
xuMudeckux saeMmeHToB J[. M. MeHueneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®u3nYecKue CBOMCTBA HEMETAIOB. AJIIOTPONHS HEMETa/UIOB (Ha MpuUMepe
KHCJIOpoJIa, cephl, hocdopa u yriepoaa).

XUMHYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAJJIOB (TaJIOT€HOB, CEpbl, a30Ta,
dochopa, yrimepoga M KpeMHHSI) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSTUHEHUN ).

[IprMeHeHnEe BaXKHENIINX HEMETAIUIOB U UX COEUHECHUM.

Meramisl. Ilonoxenune meramnoB B Ilepuoguueckoil cucteMe XMMHYECKHX
sanemenToB JI. . MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0UYEK
atoMoB MeTtauioB. O0mue ¢usndeckre cBoricTBa MeTalioB. CILiaBel METAJIIOB.
DIIEKTPOXUMHUYECKHM P HAPSHKEHUN METAIIJIOB.



XUMHUYECKUE CBOMCTBA BAXKHEUIIMX METAIJIOB (HATpUM, Kalluid, KaJbLIHM,
MarHui, alfOMUHUHN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCITMHCHUH.

OO6mue cnocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

ODKCIIEPUMEHTAIIBHBIE METOJbl HM3YYCHHUS BEIIECTB W MX MPEBPALICHUI:
M3YUYEHUE KOJUIeKIMU «MeTamibl U CIUIaBbl», 00pa3OB HEMETAIJIOB, PEIICHUE
AKCIEPUMEHTAIBHBIX 3a/iad, HAOJIOJIEHWEe M OIKCAaHHE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMBITOB (B3aMMOJCHCTBUE THUIPOKCHA ATIFOMUHHUS C PacTBOpaMHU
KHUCJIOT U IIeJ04Yel, KaYeCTBEHHbIC PEAKIIMU Ha KAaTUOHBI METAIIJIOB).

PacuétHrnie 3agaun.

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

X¥MHUS H )KU3Hb

Ponp xumMum B oOecriedyeHUH SKOJIOTUYECKOW, SHEPreTUYCCKOW M THUIIEBOU
0€30MacHOCTH, Pa3BUTUU MeAUIUHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHMUSI
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnenuss o0 OOMMX HAYYHBIX NPHHIUMIAX  TPOMBIIIIEHHOTO
MOJYYEHHS BAXKHEUIIINX BEILIECTB.

YemoBek B MHpPE BEIIECTB W MATEPUAIOB: BaXHEUIIHUE CTPOUTEIILHBIC
MaTepualibl, KOHCTPYKIHMOHHBIC MaTepUalibl, KpPACKH, CTEKJIO, KEepaMHKa,
MaTepUaibl JJIs AJICKTPOHUKH, HAaHOMAaTepHasbl, OPraHUYECKUE U MHUHEPAIbHBIE
yn00peHus.

XuMHSL ¥ 3J0pOBbE YEJIOBEKA: ITPaBWJIa HCIIOJIb30BAHUS JIEKAPCTBEHHBIX
mpenapaToB, IpaBuia 0€30MaCHOT0 HCTIOJIb30BaHUS MPEnapaToB OBITOBON XMMHUU B
IIOBCEIHEBHOM KN3HMU.

MexrpeaMeTHbIE CBSI3H.

Peanuzanusa  MeXnpeAMETHBIX  CBA3€M MpU  HM3YYeHUH o0med u
HEOpraHW4YeCcKor XuMuu B 11 Kiacce oCymecTBIAETCA YEpe3 UCIOJIb30BAaHUE KaK
OOIMX E€CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TIOHSATHH, SBIISIIONTAXCS
CUCTEMHBIMH JJIS1 OTJEJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecCTeCTBEHHO-HAy4YHBbIC TOHSTHSA: HAay4YHBIM (PakT, THIoTe3a, 3aKOH,
TEOpHs, aHajiu3, CHUHTE3, KiIacCHPpUKaIMs, IEePUOJIUIHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHHUE, SIBJIICHHUE.

du3nka: MaTepus, SHEPrUsi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOIl, PAIUOAKTUBHOCTh, MOJIEKYJIA, SHEPIr€TUYECKU YPOBEHB, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSHHE BEIECTBa, (PU3NUYECKUE BEIMYMHBI M SIUHUIIBI HX
U3MEPEHHUS, CKOPOCTb.



buonorus: knetka, opraHusMm, DJKocucTeMma, Ouocdepa, Makpo- U
MHUKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIC UCKOMAEMBbIE, TOTLIUBO,
peCypCHhl.

TexHomOrusA: XUMHUYECKasi MPOMBIIIUICHHOCTh, METAJUTYPTHsl, TTPOU3BOJICTBO
CTPOUTEIIBHBIX MAaTEPHAJIOB, CEIBCKOXO3SMCTBEHHOE IPOM3BOACTBO, ITHIIEBAS
MPOMBIIINICHHOCTh,  (hapMaleBTHUeCKas  MPOMBIIUICHHOCTh,  IPOW3BOJCTBO
KOCMETHYECKHUX TpernapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB,
AJIEKTPOHHAS MPOMBIIICHHOCTD, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBEI OCBOEHUMS ITPOI'PAMMEBI 110 XUMHUU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS
oOyyJarolmuMucss TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHbIM M TpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM  JJis
pa3paboTKK TUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEro
o0pa3oBaHus ABISIETCS CUCTEMHO-IEATEIbHOCTHBINA MOAXO/I.

B cooTBeTCTBMM C CHUCTEMHO-IEITEIBHOCTHBIM MOJXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTaTOB OCBOECHUS MNpeaMeTa «XUMHsS» Ha YPOBHE CPEIHETO
oO1rero 00pa3oBaHusl BbIJIEICHBI CIEAYIOMIUE COCTABIISIONINE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCUMCKON TpaxAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIENIEHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

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

TOTOBHOCTh M CHOCOOHOCTH OOYYalOUIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH, NPUCYIIMMH LIEJIOCTHON
CUCTEME XUMHUYECKOT0 00pa30BaHMUS;

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

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHMS IpeaMeTa «XHMHsS» JOCTUTalTCs B
€AMHCTBE YYEOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COUOKYIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTIMU
U HJleaJaMu POCCUHCKOTO TPa)XKJTAHCKOTO OOIIEeCTBa, MPUHSATHIMH B OOIIECTBE
HOpMaMM ¥  TpaBWJIaMH  TOBEACHHUS,  CIOCOOCTBYIOIIMMH  IpOIEccam
CaMOITO3HAHMS, CAMOPA3BUTHA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00y4Jaromuxcs.

JInyHOCTHBIE pPE3yNbTaTBl OCBOCHUS MpEeAMETa «XHUMHUS»  OTPaXKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
OOy4YaromMXCs M0 peau3alyy MPUHATHIX B 00IIECTBE 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
OTHOIIIEHNW B KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM E€SITEIHLHOCTH MPHU CO3aHUN YUESOHBIX
MIPOEKTOB, PEIICHUHU YYECOHBIX U MO3HABATEIBHBIX 3aJ1a4, BHITIOJHEHUN XUMHYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NPUHUMATH MOTHBBI, HAMEPEHUS, JIOTHUKY U
apryMEHTBI JPYTUX MIPU aHATIU3€ PA3IMUYHbIX BUJIOB YUCOHOU NESITEIHLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHUA:

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

YB@XEHUSI K TMpollecCy TBOpUECTBA B OOJACTU TEOPUM U MPAKTHUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUSI HAYKU €CTh pe3yJibTaT
JUIMTENIBHBIX ~ HAOMIOMCHUHN, KPOMOTJIMBBIX  DKCICPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTHUKOB,;

WHTEpECa 1 O3HABATEILHBIX MOTHUBOB B TIOJIYYEHUH U TTOCIIEAYIOIIEM aHATN3e
uH(OpPMaIIMK O MEePEIOBLIX IOCTHKEHHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMUU,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMH, CBSA3aHHBIC C XUMUUECKUMU SIBJICHUSMH,
U TIPUHUMATh OCO3HAHHBIC PEIICHUs, OPUCHTUPYSACH HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOUX TOBapHUIIEH C
NO3WLIMM HPABCTBEHHBIX M TPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUN AITUX
MOCTYTIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS IIEHHOCTEW 370pOBOr0 MW 0Oe3omacHOro o0pa3a IKU3HH,
HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOJIrOICHUST TIpaBUJI OE30I1acHOr0 OOpaIleHHUs] C BEIIECTBAMH B OBITY,
MTOBCEJTHEBHOM KU3HU U B TPYJAOBOU JAEATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAIBHOITO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsAX, YTPOXKAIOIUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAHUS MOCIEICTBUI M HENPUATHS BPEAHBIX NMPUBBIUEK (YMOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KypEeHUs );

5) TpyA0BOT0 BOCIIUTAHUSI:

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€0OHO-UCCIEAOBATEIbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOH, TBOPYECKOM M  JAPYruxX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYacTHE€ B PEHICHUM NPAKTUYECKUX 3aJad
COIMAIbHOM HANPaBJIECHHOCTH (B paMKax CBOETO Kjacca, IIKOJbI);



HMHTEpeca K MPaKTUYECKOMY U3YUEHHIO Mpodeccuil pa3auyHoro poja, B TOM
YuCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUN 110 XUMUU;

YBaXEHUS K TPYy, JIOJSAM TpyJa U pe3ysibTaTaM TPYJI0BOU JIEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOODY HMHAMBUIYaJIbHOM TPACKTOPUH
oOpaszoBanus, Oyaymieil mpodeccur M peaau3alni COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JIOTrNYeCKOro BOCIIUTAHMS

9KOJIOTUYECKHU 1I€J€CO00PA3HOr0 OTHOIIEHUS K MPUPOJE, KaK HCTOYHUKY
CYIIIECTBOBaHMSI )KM3HU HA 3eMJIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX TPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEeJibl;

OCO3HAHUS HEOOXOJMMOCTH HCIOJb30BaHUS JIOCTHXKEHUM XUMHH IS
pelIeHrs BOMPOCOB PallMOHATIBHOTO MPUPOOTIOIb30BAHNUS;

AKTUBHOTO HEMPHUATHUS JEUCTBUH, NPUHOCAIIUX Bpel OKpYKarolen
IPUPOJHON cpeqie, YMEHHS MPOTHO3MPOBATH HEOIArONPHUATHBIE JKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeATENbHOCTH HKOJIOTHYECKOMN HaIlpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B IO3HABATEIbHOW, KOMMYHHMKAaTUBHOM WU COLMAJIBbHOU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemohoouwu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSL:

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

NOHUMAaHMS CHeNM(UKH XUMUM KaK HayKd, OCO3HaHUA €€ pOJIu B
(GbopMHUpPOBaHUU PAIMOHAIIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NpEe/ICTaBIICHUsI 00 OKPY’KaIOIIeM MUPE KaK O €IWHCTBE MPUPOJIBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU TMpoOJIeM COXpaHCHHUS
MIPUPOJIHOTO PaBHOBECHS;

yOexxaéHHOCTH B 0COOOM  3HAYMMOCTH XUMHUU JIJII  COBPEMEHHOM
LUMBWJIN3ALIMN: B €€ TYMaHHUCTUYECKON HAIIPABJIEHHOCTU U BaXKHOU POJIU B CO31aHUH
HOBOM 0a3bl MaTepUadbHON KYyJIbTYpHl, pEHIEHUH TJI00aTbHBIX MPOOIIEM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
YCHENTHOTO TPY/a M SKOJIOTUYECKHA KOM(DOPTHOM KU3HH KAKOTO YWiIeHa 00IEeCcTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHHMMAaHUsl CYIIHOCTH METOJI0B
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAIu3a U OOBSICHEHMS SIBIICHUM OKpYXaloIlero Mupa u



MIPOUCXOAIIMX B HEM U3MEHEHUW, YMEHUS J1eJ1aTh 00OCHOBAaHHBIE 3AKIIOYEHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIIMXCA JAHHBIX C I[EJIbIO MOIYYEHHS TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BATh XMMHYECKHE 3HAHMS IS
penieHus Npo0JieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpECA K MO3HAHUIO U UCCIIEN0BATENBCKON €SI TENBHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOCHHOCTSIM TpyJla B Pa3iIMuYHbIX cdepax npodeccruoHalIbHOU

JNEATEIIbHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeTaHpeIIMeTHBIC PE3YyIbTAaTbhl OCBOCHUA yqe6H0r0 npeamMeTa «XUMHUS» Ha
YPOBHEC CPCAHCTO 06HICFO 06paBOBaHI/I$I BKJIFOYAKOT:

3HAYNMBIC 1A (I)OpMI/IPOBaHI/ISI MUPOBO33PCHUSA O6y‘{aIOIIII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBI€ IMOHATHSA, OTPAXKAIOIINC
OCJIOCTHOCTH Haquoﬁ KapTHUHbBI MHpA H CHCHI/I(l)I/IKy MCTOAOB IIO3HAHMA,
HNCIIOJIb3YCMbBIX B €CTCCTBCHHBIX HAyKaX (MaTepI/IH, BCHICCTBO, DHCPIrUsiA, ABJIICHUC,
Imponecc, CuCTeMa, Hay‘{HBIﬁ q)aKT, IMPUHIHAII, TUIIOTC3a, 3AKOHOMCPHOCTL, 3dKOH,
TCOPH:A, UCCIICIOBAHUC, Ha6J'II-0I[€HI/I€, N3MCPCHUC, SKCIICPUMCHT U npyme);

YHUBCPCAJIBHBIC y‘IG6HLIC I[Gf/iCTBPISI (HO3HaBaT€HBHLIe, KOMMYHHKAaTHUBHBIC,

PETYJIATUBHBIC), o0ecreunBaroIne dbopmupoBaHue (GyHKIIMOHATBLHON
I'PaMOTHOCTH Y COIMAJIBHOM KOMIIETCHIIMH 00YJarOIInXCsl;
CIIOCOOHOCTD o0y4Jarommxcs UCIIOJIb30BATh OCBOCHHBIE

MEXTUCIUIUIMHAPHBIE, MUPOBO33PCHUECKNE 3HAHUS M YHUBEPCAJbHBIE YYEOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJIBHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCILHBIMH, KOMMYHHKATHBHBIMA W  PETYJIATHBHBIMU
JICUCTBUSMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH NMO3HABaTEeJbHBIMU
JeMCTBUSIMM

1) 6a30Bble JJOrH4YecKHe AeicTBUS:

CaMOCTOSITEILHO  (OPMYNHpPOBaTH W aKTyaJlM3UpPOBaTh  MpoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENICNIATh eI JCSITEIbHOCTH, 3ajaBas IapaMeTpbl W KPUTEPUU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C TOCTABICHHBIMHU LEJISIMH;

HCTOJIb30BAaTh MPHU OCBOCHWH 3HAHWM MPUEMBI JOTMYECKOrO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTHUH W YCTAaHABJIMBATh MX B3aUMOCBS3b,



MCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHATUS JJII OOBSICHEHUS OTAEIbHBIX (DAKTOB U
SIBJICHU;

BLIOMpATh OCHOBAaHHMS M KPUTEPUU MJId KIAcCU(PUKAIIMU BEIIECTB U
XMMUYECKHUX PEaKIUM;

YCTaHABIUBATh MPUUYUHHO-CIEIACTBEHHBIE CBSI3U MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUUECKHE PACCYXJICHUS (MHAYKTUBHBIE, JEAYKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B PacCMaTPUBAEMbBIX
SBJICHUSAX, DOPMYJIUPOBATH BHIBOJIBI U 3AKIIOUCHHUS;

MPUMEHSTH B MPOLIECCE MO3HAHUS, UCTIOJIB3YEMbIE B XUMHUHU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIIH, MPEOOPA30BHIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) JIEMEHTa, XUMU4eckasi (hopmyJia, ypaBHCHHE XUMHUYECKON peaKIuu
— MpPU PElICHUH Y4YEOHBIX TO3HABATEJIBHBIX M MPAKTHUECKUX 3ajad, NPUMEHSTbH
HA3BaHHBIE MOJICJIbHBIE MPEIACTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE TeHCTBUS:

BJIaJIETh OCHOBAMHM METOJO0B HAy4YHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
pEeaKLHnii;

(dbopMynHpoOBaTh LIETU U 33/1a4U UCCIIEIOBAHUA, UCTIOIh30BaTh MMOCTABICHHbBIE
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA
MO3HAHUSI U OCHOBBHI JJisi (DOPMUPOBAHUS THUIMOTE3BI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHWS M TMPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHUSI HAOIIONATh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH €ro pe3ysbrar, (HOpMyIUpOBaThH
0000111eHNS ¥ BBIBOJIbI OTHOCUTEJIHHO TOCTOBEPHOCTH PE3YJIHTATOB HCCIIECIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTrh OIBIT YYCHUYECKOM HCCEOBATEILCKOM M IMPOCKTHOU
JESTENBHOCTH, TPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIEHOMY
IIOMCKY METO/IOB PELICHHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO PAa3JIMYHbIX METOJIOB
[MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HCTOYHHMKAX WHPoOpManuu (HAy4HO-
MONYJISIpHAsT JIUTEpaTypa XUMHUYECKOTO COJIEpKaHHUS, CIPAaBOYHBbIE MOCOOUS,
pecypcbl MHTEepHETa), aHATM3UpOoBaTh WH()OPMAIUIO PA3IWYHBIX BHIOB U (OpM
MpeACTaBICHUSA, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 151
HENPOTUBOPEYUBOCT;



(opMynHpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPHU MOUCKE U
orbope wuHPOpMaLMH, HEOOXOAMMOM [IJs BBINOJHEHHS y4eOHBIX 3a1ad
OIPEIEIIEHHOIO TUIIA;

MpUOOpETaTh OMBIT HCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTUN U Pa3IMYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO ~ BBIOMpaTh  ONTHUMAJIbHYIO  (OpMy  TpeACTaBiICHUS
uHpopmaiuu (cxembl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU padOTE C XUMUYECKOM
uH(popMalMel: NPUMEHATh MEXMNpeaMeTHble ((PU3MUYECKUE U MaTeMaTHUYECKUE)
3HAKU U CUMBOJIBI, (OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

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

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

3a/1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TeMbl B XOJ€ Uajora u/uiu
JTUCKYCCUH, BBICKAa3pIBaTh  HUJeH, (QOpPMYyJIHpPOBaTH CBOU  NPEIJIOKECHHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

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

OBy1aileHNe YHUBEPCATbHBIMHU PEryJISSTHBHBIMHU AeHCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYHIECTBISATH CBOIO MO3HABATEIBHYIO
JEeSTENbHOCTh, OMpenesss €€ Ieau W 3aJa4d, KOHTPOJIUPOBATH M IO Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH IMpeJylaraéMblii  allTOPUTM JEHUCTBUN TNpH
BBIMIOJTHEHUU Y4YE€OHBIX M UCCIENOBaTEIbCKUX 3a/ad, BbIOUpATh Haubosee
3 PEeKTUBHBIN CMOCOO0 MX peIIeHHS ¢ YYETOM IIOJYyYCeHHS HOBBIX 3HAHUM O
BEILIECTBAX U XUMUYECKHUX PEAKIIUAX;

OCYULIECTBIISITh CAMOKOHTPOJIb CBOEH JIESITEIBHOCTH HA OCHOBE CAMOAHAIN3A U
CaMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATHBI
10 KIIACC

[IpenmeTHbie pe3yabTaThl OCBOSHHMS Kypca «OpraHudeckass XUMUS
OTpaXaroT:

chopMHUPOBAHHOCTh  MPEACTABICHUA O XUMHYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, PO XUMHUH B IIO3HAHUU SBJICHUN TPUPOIHI,



B (OpPMUPOBAaHUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (DPYHKIMOHATBHOU
IPaMOTHOCTH, HEOOXOAUMOM NJisl pElIeHUs] TPAKTUUYECKUX 3a7a4 U 3KOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 370POBBIO U MIPUPOIHOM Ccpee;

BIAJCHUE  CHCTEMOM  XMMHYECKMX  3HAaHMM, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIAralOlMe TMOHATUSA (XMMUYECKHH DIIEMEHT, aToM, JJEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIATEIBLHOCTh, XUMHUYECKASI
CBSI3b, CTPYKTypHas ¢opmyiia (pa3BEpHyTass U COKpaIllEHHAs), MOJb, MOJISIpHAs
Macca, MOJISIpHbIA O0BEM, YIIIEpOAHBIN CKeNeT, QyHKIMOHAIbHAS TPYIINa, pauKal,
M30MEPHSI, U30MEPBL, TOMOJIOTHUECKU I PSi, TOMOJIOTH, YIJIEBOAOPOBL, KUCIOPOJ U
a30TCOAEPKAILINE COEAUHEHHsS, MOHOMEpP, IOJMMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJUHEHUS); TEOPUU U 3aKOHbl (TE€OpHsl CTPOCHHS
opranudeckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MaccChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMUYECKHH $3bIK XHMHU; MHUPOBO33PEHUYECKUE 3HaAHUS,
JeXallue B OCHOBE NOHMMAaHHUS NPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABJICHUN, (PAKTOIOTMYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, MOJIYYECHUH U
0e30MacHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
NPaKTUYECKOU NEeSTENbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISATH XapaKTEpPHbIC MPU3HAKH TIOHITHUH,
yCTaHABIIMBAaTh UX B3aHUMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIHUE MOHATHUS MPHU
OMMCAHUU COCTaBa, CTPOEHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTh YMEHUU HCIOJIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JUIS
COCTaBJIEHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpAIIEHHOM)
dbopMy1  OpraHMYeCKMX BEIIECTB MW ypPaBHEHHM XHMHYECKHX PEaKIIHi,
U3rOTaBJIMBATh MOJEIN MOJEKYJ OPraHMYECKHUX BEIIECTB [JISl WILIIOCTPALUHU HUX
XUMUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOECHUS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATh MPUHAJICKHOCTh HM3yUYEHHBIX
OpraHWYECKMX BEHIECTB IO HUX COCTaBy U CTPOEHUIO K ONPEAeIEHHOMY
KJIacCy/Tpymie COeAMHEHU (YriaeBOAOPOJbI, KHCIOPOJ M a30TCOAEpIKAIIHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COEJWHEHHUS), J1aBaTh UM Ha3BaHHUS IO
cuctematnaeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPUBUATIHHBIC
Ha3BaHUS OTHAEJIbHBIX OPraHMYECKUX BEIIECTB (ITHICH, MPOIWICH, AalETUJIEH,
ATWJICHTJINKOJb, TJIHMIEPUH, (eHOoNI, (popMalbIeru, ameTaabIeTu]l, MypaBbHHAS
KHCJIOTA, YKCYCHAsI KHCJIOTa, OJIEMHOBAas KUCIIOTa, CTEApUHOBAs KUCJIOTA, III0KO03a,
bpyKTO3a, Kpaxmal, IeJITI0a03a, TIUIHH);

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

c(hOpPMHUPOBAHHOCTh yMEHHUS TPUMEHSATH TOJOKEHUS TEOPUH CTPOCHUS
oprannyeckux BemecTB A. M. byTiepoBa st 00bsICHEHHS 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHMS; 3aKOH COXPAaHEHHS MAacChl BEILIECTB;



c(hopMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOCHUE, PU3HUECKUE
U XUMHUYECKHUE CBONCTBA THUNWUYHBIX TMPEACTABUTENCH pPa3IUYHBIX KJIaCCOB
OpraHWYECKHUX BEIIECTB (METaH, 3TaH, 3TUJICH, TPONIIICH, alleTUIIeH, OyTaaueH-1,3,
MeTuioyTaaueH-1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJICHTJIUKOJIb, TTUIEPUH, (HEHOI,
aneTagbJeru, MypaBbUHAs U YKCYyCHasl KUCJIOTHI, TJIFOKO3a, KpaxMall, IIeJUTI0JI03a,
aMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHCHHSIMU COOTBETCTBYIONIUX XUMHUYECKUX pEaKIWH C WCIHOJb30BAHHEM
CTPYKTYPHBIX (POpMYT;

c(hOpPMHPOBAHHOCTh YMEHHS XapaKTEPHU30BATh HCTOYHUKH YTIIEBOJIOPOTHOTO
ChIpbs (HE(DTh, MPUPOAHBIN ra3, yroyb), CIOCOOBI UX MEPEPaOOTKU U MPAKTUYECKOE
NPUMCHEHHE TPOAYKTOB IepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHUW TIPOBOAWTH BBIYUCIICHHS 110 XUMHUYCCKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOAYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOITHMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB
WM TIPOJTYKTOB PEAKIINHN);

c(hOpPMHPOBAHHOCTh YMCHHMH BJIQJIETh CUCTEMOW 3HAHWMH OO0 OCHOBHBIX
METOJIaX HAYYHOTO ITO3HAHMS, HCIIOIb3YEMBIX B XUMHUU TP U3YUYCHUU BEIICCTB M
XUMUYECKUX SIBIICHUN (HAOJI0/ICHHE, U3MEPEHUE, DKCIICPUMEHT, MOJICTUPOBAHNE),
UCIOJIb30BaTh CHCTEMHbIE XHUMHUYECKHME 3HAHHS Ui TPUHATUS pEHICHUH B
KOHKPETHBIX JKM3HEHHBIX CUTyallusiX, CBS3aHHBIX C BEIECTBAMU U UX
IpUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIOATh MPAaBUIIA MOJIb30BAHUS XUMHUUECKOU
nocyJloi 1 JabopaTOpHBIM OOOpPYJOBaHMEM, a TaKKe MpaBuiia OOpalieHus: C
BEIIECTBAMU B COOTBETCTBHUU C MHCTPYKIUSMH IO BBITIOJHEHHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB,;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHMA
AKCIIEPUMEHT (TIPEeBpaIEHUsI OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, TTOJIyUCHHE
ATUJICHA U U3YYEHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPTaHUYECKHUX BEIIECTB,
JeHaTypalusi OEJIKOB MPHU HAIrPEBaHUU, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHU
C TMpaBWJaMU TEXHUKH OE€30MAaCHOCTH TpU OOpalleHHH C BEHIECTBAMHU W
7a0opaTOpHBIM ~ O00OpPYNOBAaHWEM, TMPEACTABIATh PE3YIbTAThl XUMHYECKOTO
dKCIIepuMEHTa B (OpMe 3amucH YpaBHEHUH COOTBETCTBYIOIIUX pEAKIHA U
(dbopMyIHpOBaTH BHIBOIBI HA OCHOBE ITUX PE3YyJIbTATOB;

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

chOpMHPOBAaHHOCTh ~ YMEHHW  COONMIONATh  MpaBuja  DKOJOTHYECKH
11eJIeCO00Pa3HOTO TOBEJAEHUST B OBITY W TPYAOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHUsSI CBOETO 3JI0POBBSI M OKPYXKAIOMIEH MPUPOTHON Cpebl, OCO3HABATH



OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPTraHU3MBI OMPEICIEHHBIX OPTaHHMYCCKHUX
BelllecTB, MoHuMas cMmbica nokazarens [1JIK, moscHsATe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS WX BPEIHOTO BO3JICUCTBHS HA OPTraHU3M
YeJIOBEKA;

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

JUISL CIIETBIX M CIHA0OBUIAIIUX OOYYAIOIIUXCA: YMEHHME HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.
11 KJIACC

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

c(hOpMUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBISIONIEH
€CTECTBEHHO-HAY4YHOU KapTUHBI MUPA, POJIM XUMUHU B TIO3HAHWUHU ABJICHUU MPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM
IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTHUYECKUX 3a7a4 M IKOJIOTUUYECKHU
000CHOBAaHHOT'O OTHOIIICHHSI K CBOEMY 3JI0POBbIO U IIPUPOIHOM CpeJIe;

BJIQJICHUE  CUCTEMOM  XMMHMYECKMX  3HAHMUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TMMOHATHS (XUMHUYECKUH 3JEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OPOWTAIM aTOMOB, HMOH, MOJIEKYJIa, MOJb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas CBS3b
(KoBaJICHTHAsI, MIOHHAs, METaJUIMYECKasi, BOJOPOHAs ), KpUCTALIMYECKAsT pelIETKa,
TUNBl ~XUMHUYECKHUX  PEaKIUil, pacTBOp, DJIECKTPOJMTHI, HEIJIECKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsT JIUCCOIMAIINS, OKHCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHYECKOW PpPEaKIMyd, XMMHUYECKOE PAaBHOBECHE); TEOPUU M 3aKOHBI (TEOopus
BJIEKTPOJIMTHYECKON aucconumanuu, nepuoanyeckuii 3akoH . M. MeHnneneena,
3aKOH COXPAHEHMSI MACCHI BEIIECTB, 3aKOH COXPAaHCHUS W MPEBPAIICHUS SHEPTUU
MpY XUMHYECKUX PEaKIMAX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUM S3BbIK XUMHH,
MHUPOBO33PCHUYECKHUE 3HAHHUS, JIEKAIIUE B OCHOBE IOHUMAHUS NPUUYUHHOCTH U
CUCTEMHOCTH XHMHUYCCKHX SBJICHUM, (PAKTOIOTHYECKUE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJYYECHUH U OE30MacCHOM HCIOJb30BAHUN BAKHEHIITNX HEOPTaHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JAEATEIHLHOCTH YETIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHH BBISABIATH XapaKTEPHBbIC MPHU3HAKH TIOHITHH,
YCTaHABJIMBATh MX B3aMMOCBS3b, MUCIOJB30BATH COOTBETCTBYIOIIME MOHATHS MPHU
ONMMCAaHUM HEOPTraHMYECKHUX BEIIECTB U UX MPEBPAILCHHUI;

c(hopMHUPOBAaHHOCTh YMEHHMM HCIIOJIb30BaTh XUMHYECKYI) CHUMBOJIHMKY JJIS
cocTaBiicHUs (QopMysl BEIIECTB U  ypPaBHEHUW XUMHYECKHUX  PEAKIIHH,



cucreMarnueckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIBHBIX
HEOPraHWYECKUX BEIIECTB (yrapHbld Tra3, YIJIEKUCIbIA ra3, aMMHAK, rameéHas
W3BECTh, HETAIIEHASI U3BECTh, MUTHEBAs COJA, MUPUT U APYTHE);

c(hOpMUPOBAHHOCTh YMEHUMN ONpPENIENATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKHX DJIEMEHTOB B COCAUMHEHUSX PAa3IMYHOTO COCTaBa, BHUJ XUMUYECKOU
CBs3U (KOBaJICHTHAsl, MOHHAs, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCUHECHUSIX, THIT
KPUCTAJTUYECKOW PEHmETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJICKYJIsIpHas,
HMOHHAs, METAJTMYECKAsl), XapaKTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUUECKUX
COCJIMHCHUM;

c(hOopMUPOBAHHOCTH YMEHUU yCTaHaBIIMBAaTh MPUHAJICKHOCTh
HEOPraHUYeCKUX BEIHIECTB IO WX COCTaBYy K OMNpeAe€HHOMY KJacCy/TpyIime
COeIMHEHUH (MPOCThIE BEIIECTBA — METAJIbl M1 HEMETaJUIbl, OKCHUJIbI, OCHOBAaHMUS,
KHUCIIOTHI, aM(OTEpPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CMBICI MEPUOANMYECKOTO 3aKoHa /JI.
N. MenaeneeBa u I€eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIIYI0, 00BICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO YHKITUY;

c(hOpMUPOBAHHOCTh YMEHHH XapaKTepu30BaTh dJEKTPOHHOE CTPOCHUE
aTOMOB XMMHUYECKUX »dJieMeHTOB 14 mnepuonoB Ilepuoanueckoit CUCTEMBI
xuMHuueckux djemeHtoB JI. M. MenneneeBa, HCIONb3ysl MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATNY, «IHEPTETHUECCKHUE YPOBHUY, O0BACHITH 3aKOHOMEPHOCTH
U3MEHEHUSI CBOMCTB XMMUUYECKHUX DJIEMEHTOB M MX COCAWHEHUM IO MEepHoJaM U
rpynmam [lepuoauueckont cucteMbl XUMUYECKUX diieMeHTOB /. 1. Menneneena;

chOpMHUPOBAHHOCTh yMEHUM  XapakTepu3oBaTh (OMHCHIBATH)  OOIIHE
XUMHYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIIECTB  Pa3JIMUHBIX  KJIACCOB,
MOATBEPKJIaTh CYIIIECTBOBAHWE T'€HETUYECKOM CBSI3M MEXIYy HEOPraHUYEeCKUMU
BEIIIECTBAMU C IMOMOILbIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHS KIACCH(PUIIUPOBATh XMUMHYECKUE PEAKIUU I10
pa3IMYHBIM TpU3HAKaM (YUCIYy M COCTABy PEArupyIOIIUX BEIIECTB, TEIJIOBOMY
addekTy peaknnu, U3MEHCHHIO CTCIIEHEH OKHCIICHHS 3JICMEHTOB, OOpPaTUMOCTH
peaKIiM, Y4acTHIO KaTaJlu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUW COCTABISTH YPAaBHEHHUS PEaKIUW Pa3IMIHbIX
THUTIOB, TIOJIHBIC M COKPAIIEHHBIE YPAaBHEHHUS Peakluii HOHHOTO 0OMEHa, yUNUThIBas
YCJOBHS, IPU KOTOPBIX 3TH PEAKIUH UAYT JO KOHIA;

c(hOpMHUPOBAHHOCTh yYMEHHH TMPOBOJUTH PEAKIMH, TOATBEPKIAIOIINE
KAQ4eCTBEHHBIM COCTaB pPA3JMYHBIX HEOPraHMYECKUX BEIIECTB, pPACIO3HABaTh
OMBITHBIM MyTEM HMOHBI, TPUCYTCTBYIOIME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX
BEIIECTB;



c(hOpPMHPOBAHHOCTh YMCHHH pPacCKpPhIBaTh CYIIHOCTh  OKHCIUTEIHHO-
BOCCTaHOBHUTEIIBHBIX PEAKIUN MOCPEACTBOM COCTABIICHUS DJICKTPOHHOTO OanaHca
3TUX pEaKLUN;

c(hOpPMHUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
pEeaKkIuy OT PA3TMYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYICCKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3jaeiicTBus (mpuniun Jle [llatense);

c(hOpPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh XUMHUYCCKHUE TIPOIECCHI,
JeKAIUe B OCHOBE MPOMBIIIIEHHOTO IMOJYYCHHS CEPHOW KHUCIIOTHI, aMMHUaKa, a
Takke CHOPMUPOBAHHOCTH TPEJACTABICHUN 00 OOMMX HAYYHBIX MPUHIIUIAX U
AKOJIOTHYECKUX MPOOJIeMaxX XMMHUIECKOTO TIPOU3BOICTBA;

c(hOpPMHPOBAHHOCTh YMCHHH TNPOBOAWTH BBIUUCICHUS C HCIIOIH30BAHUEM
TIOHSITHSI «MacCOBas JI0JIS BENIECTBA B PACTBOPEY», 00bEMHBIX OTHOIIIEHU Ta30B MIPH
XUMHUYECKUX PpEaKIMsIX, MacChl BEIIECTBA WM O00BEMA Ta30B 1O H3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MU O0BEMY OJHOTO W3 yYaCTBYIOIIUX B PEAKIIUH
BEIICCTB, TEIUIOBOTO 3(¢eKTa peakIMi Ha OCHOBE 3aKOHOB COXPAHCHHS MAcCChI
BEIICCTB, MPEBPAICHUS U COXPAHCHUS YHEPTUU;

c(hOpMHPOBAHHOCTh YMEHHUH COOJIIOJIaTh MIpaBUJa MOJIb30BAHUS XUMHUYCCKOM
NOCYJI0OM M J1Ta0OpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe IpaBHia OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHMU C HMHCTPYKIUSMHU IO BBITIOJHEHHUIO J1AOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHH TUIAaHUPOBATH W BBINOJHATh XUMUYECKHM
HKCIIEPUMEHT (pa3jioKeHUe MEepPOKCHAa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
OTpEeJICTICHHE Cpebl PpPAaCTBOPOB BEIIECTB C IOMOIIbIO  YHUBEPCAIBHOIO
WHANKATOpA, BIUSHHUE PA3NTUUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKIlnd,
peakiuu MOHHOTO OOMEHa, KauyeCTBEHHBbIE peaklMH Ha cyibdar-, KapOoHAT- H
XJIOPUI-aHUOHBI, Ha KaTUOH aMMOHHUS, PEIICHUE HKCIEPUMEHTATBHBIX 3a/1ad IO
temaM «Metamie»y U «HemeTamabl») B COOTBETCTBUU C TpaBUJIAMU TEXHUKH
0€30IacHOCTH TIpU OOpaIlleHuH ¢ BEIIeCTBaMU W J1aOOpaTOPHBIM 000pYAO0BaHUEM,
MPEACTABIATh PE3yJNbTaThl XUMUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUI COOTBETCTBYIOIIMX PEAKIHI U POPMYIUPOBATH BHIBOBI HA OCHOBE ITHX
PE3YNIBTATOB;

c(hOpPMHUPOBAHHOCTh yMEHUH KPUTHYECKU AaHAIM3UPOBATH XUMHUYECKYIO
uHOpMAINIO, TOJNy4aeMyl0 U3 pPa3HBIX MCTOYHUKOB (CpPEACTBA MAacCCOBOM
KOMMYyHUKanuu, IHTepHET U APyTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  COONIOMATh  TpaBWjIa  JKOJOTUYECKH
[1eJIeCO00Pa3HOTO TOBEJEHUS B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXpaHEHHUsS] CBOETO 3JI0POBbSI M OKPYXKAIOMIEH MPUPOIHON Cpebl, OCO3HABATH
OITACHOCTH BO3JICHCTBUS HA JKUBBIC OPTAaHU3MBI OTIPE/ICTIEHHBIX BEIIECTB, TOHMMAs



cvpicn mokasarenss IIJIK, moscHSITP Ha mTpuMepax CHOCOOBI yYMEHBIICHHUS W
MPEAOTBPAILICHUS UX BPEIHOTO BO3/ICHCTBUS HA OPTraHU3M YEJIOBEKA;

JUIsl 00y4YaromIMXcsi ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3]IOPOBBS: YMEHUE
MPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECCTB U
XUMHUYECKHUX SIBIICHUM;

JUISL CIIETIBIX M CIHA0OBUIAIIMUX OOYYAIOIIUXCA: YMEHHE HCIOJb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HaueHui JI. Bpaitns mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoiasubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. TeopeTuueckne 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoit xumuu. Teopus
. bubnuoreka [JOK
1.1 CTPOCHUSI OPTaHNMUECKUX COCAMHEHUH A. 3 0 0
https://goo.su/lv65
M. bytneposa
Hroro mo pazneny 3
Pa3znea 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 IT — 2 0 0
penenbHbIE YTIEBOAOPOIbl — ANKaHbI httns://400.5u/ V65
HenpenenbHbie yraeBOIOPOIbI: aTKEHBI, bubnuoreka [IOK
2.2 6 0 0
aJIKaJINCHBI, aJIKUHBI https://goo.su/lv65
bub OK
2.3 ApomaTH4eCcKue yriieBO0POIbI 2 0 0 ht?pgll;lgss.ﬁ /IL\I/ 65
24 [IpupoaHbIe HCTOYHUKH YTIIEBOIOPOIOB U 3 0 1 bubnuoreka [JOK
' uX rnepepaboTka https://go0.su/1v65
Utoro no pazneny 13
Paznen 3. Kuciopoacoaep:kanue oprannyeckue coeJuHeHust
bu6mmoreka [JOK
3.1 C ) 3 0 0
HHpPTHL. FoCHoN https://goo.su/lv65
3.9 Anpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 0 1 bubnunoreka [JOK
' Cnoxubie 3pupsl https://g00.su/1v65
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bubmuoreka [JOK

33 YraeRo 3 hittps://goo.su/1ve5
Hroro mno pazueny 13
Pa3znen 4. A3oTcoaep:kamme opranHnyeckue coelMHeHus
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3 bubmorexa LHOK
https://goo.su/lv65
Wroro mo pazneny 3
Pa3zpnen S. BoicOkOMOJIEKYISIPHbIE COeIMHEHUS
5.1 [Tnactmaccer. Kayuyku. Bomokna 1 l:tffs?;;;szi /IL\I/ES)SK
5.2 Wrorosas koHTposbHas paboTa 1 l:til‘i?;;;szi /IL\I/ES)SK
Hroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65
https://goo.su/Iv65

11 KVIACC

KoaunyecTBO 9YacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. Teoperudeckne 0CHOBbI XUMMU
Ctpoenue atromoB. Ilepruoanueckuii 3aKoH
P proA bubmmoreka [{OK
1.1 u Ilepuoaueckas cucTeMa XUMHYECKIX 3 0 0
https://goo.su/lv65
anemenToB J[. 1. Menaeneera
Crpoenue BeniectBa. MHOroo0pasue bubnuoreka [IOK
1.2 4 0 0
BEIIECTB https://goo.su/lv65
bu6moreka [IOK
1.3 X 6 1 1
HMITHECKHE peariin https://goo.su/lve5
Hroro no pazaeny 13
Paznea 2. Heoprannueckast xumusi
bu6mmoreka [JOK
2.1 M 6 0 1
CTALIH https://goo.su/lve5
2.2 Hemeramner 9 1 1 bubmorexa LIOK
https://goo.su/lve5
CBsI3b HEOPraHUYECKUX M OPraHUYECKUX bu6mmoreka [JOK
2.3 2 0 0
BEILECTB https://goo.su/lv65
Uroro no pazueny 17
Pazgen 3. Xumud u :KU3Hb
3.1 X¥UMHA U )KU3Hb 3 0 0 bubmorexa LIOK

https://goo.su/lv65
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bu6mmoreka [{OK

3.2 14 0 1
TOTOBasi KOHTPOJIbHAs paboTa httos://d00.5u/IV65

Hroro no pazneny 4

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTHyeckue A op
n/n Bcero H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4eckoi XUMHH, €€ 1 bubnuorexa POIII
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://goo.su/yAd2z
Teopust cTpoeHHs! OpraHu4eCcKUX
2 coequHennit A. M. Bytieposa, eé 1 bubmorexa P
A 2L DYTICpOBd, https://goo.su/lyAd2z
OCHOBHBIE MTOJIOKEHUS
[IpencraBnenue o kaaccuPUKau
3 oprannveckux Beniects. Homenkiarypa 1 bubnuoreka POIII
(cucTemaTuyeckas) U TPUBUATIbHBIC https://goo.su/yAd2z
Ha3BaHUs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka POIII
TOMOJIOTUYECKUH PsJT https://goo.su/yAd2z
5 MertaH u 3TaH — OpocTeuIme 1 bubnuoreka POIII
MPEJICTABUTEIN aJTKAHOB https://goo.su/yAd2z
6 AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA 1 bubmmorexa POLII
' P ’ https://goo.sulyAd2z
7 OTUJIEH U IPOMUJIEH — MPOCTEMIINe 1 bubnunorexa POIII
MPEJICTABUTEIN aJTKEHOB https://goo.su/yAd2z
3 IIpaktuyeckas padora Ne 1. «Ilorxydyenue 1 1 bubnuorexa POII
ATUJICHA U U3YYEHUE €r0 CBOKCTBY https://goo.su/yAd2z
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Ankanuensl. bytaguen-1,3 u

9 MmetmiiOyraauen-1,3. I[Momyuenue bubmorexa POLI
yrel T Y https://goo.su/yAd2z
CHHTETUYECKOTO KayuyKa U PE3UHBI
AJIKHHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSA, TOMOJIOTUYECKUI PS/I. bubnuotexa POII
AlleTUSIeH — MPOCTEeUIINA https://goo.su/yAd2z
MPEeACTaBUTENh ATKUHOB
11 Brruncnenus o ypaBHEHHIO XUMUYECKOU bubnuorexa POIII
peakuuu https://goo.su/yAd2z
12 Apenbl: 6eH3011 ¥ TOIyoJl. TOKCHYHOCTh bubnuoreka POIII
apeHoB https://goo.su/lyAd2z
13 I'eneTnueckas cBs3b yIII€BOJAOPOIOB, bubanorexa POIII
MPUHAISKAIINX K Pa3IMYHBIM KJ1accam https://goo.su/yAd2z
IIpupoaHeie HCTOYHUKHU YIIEBOIOPOIOB:
14 1} pI/I po HBIH Ta3 ¥ MOl TIZI:IC He(l)TI;HBIe bubmorexa P
pHpo y . https://goo.su/yAd2z
ra3bl, He)Th U IPOJIYKTHI €€ mepepaboTKH
IIpuponHeie HICTOYHUKHU YIJIEBOIOPOIOB:
15 i pI/I poLLHLIfI ras " Ioil TIZI:IC He(bTI:IHLIe Bubmaorexa PIII
pHp y B https://goo.su/yAd2z
rasbl, He)Th U IPOJYKTHI €€ mepepaboTKu
16 KontpospHas padoTa mo pasueny bubnuoreka POIII
«YTIIEBOAOPOIBD) https://goo.su/yAd2z
17 IIpenensHBIE OTHOATOMHBIE CIIUPTHI: bubaunorexa POII
METaHOJI U 3TaHoJI. BoiopoiHas cBs3b https://goo.su/yAd2z
18 MHoroaToMHBIE CITUPTHI: ITUIICHTIIUKOIb bubnunorexa POIII
U TIMLEPUH https://goo.su/yAd2z
DeHOoI: CTPOEHUE MOJIEKYJIBI,
19 ¢u3nyeckrue 1 XUMHYECKHE CBOMCTBA bubmmorexa POLL
’ https://goo.su/yAd2z

NPHUMCHCHUC
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20 Anpnerunpl: GopManbIaeTua u bubmuorexa POII
aneTanpaeru]. AleToH https://goo.su/yAd2z
21 OnHOOCHOBHBIE TIPE/IENbHBIE KAPOOHOBEIE bubnuotexa POII
KHUCJIOTBI: MypaBbHHAsl U YKCYCHast https://goo.su/yAd2z
29 [Ipaktuyeckas padora Ne 2. «CBoiicTBa bubnuorexa POIII
pacTBOpa YKCYCHOM KHCIOTBI» https://goo.su/yAd2z
CreapuHoOBas U OJIEMHOBAsT KUCIOTHI, KaKk
23 MIPEJICTAaBUTEIH BBICIIMX KapOOHOBBIX brbamorexa POLI
pedl P https://goo.su/yAd2z
KHCIIOT
24 Mpbuta Kak COJTH BBICIIUX KapOOHOBBIX bubnuotexa POIII
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://goo.su/yAd2z
CrnoxxHbie 2(UPBI KaK MPOU3BOIHBIC
25 KapOOHOBBIX KHCIIOT. [ HIPOITU3 CIIOKHBIX bubmorexa P
P AP https://goo.su/yAd2z
a¢upoB
26 Kupsl: ruiponns, npuMeHeHue, bubnuoreka POIII
OuoJsorYecKasi pojib )KUPOB https://goo.su/yAd2z
VYrieBoapl: cocTaB, KiIacCU(pUKAITHSI.
N bubnuotexa PO
27 Baxneiimme npeacTaBuTeNu: TIIIOK03a,
https://goo.su/yAd2z
(dbpykTo3a, caxapo3a
28 Kpaxman u nemitono3a Kak OpupoHbIe bubnuotexa PO
MOJIUMEPDI https://goo.su/yAd2z
KoHntponbHas paboTa mo pasuen
29 «Kncio 0JICO pe Karue z FaHH}‘IleCKI/Ie bubmorexa PIII
POACOACPKATIHE Op https://goo.su/yAd2z
COCIMHCHHUSI»
bubmuorexa POII
30 AMUHBI: METHJIAMUH U aHWJIUH

https://goo.su/yAd2z
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AMUHOKHUCIIOTHI KaK aM(pOTEpHbBIS

bubmuorexa POII
31 OpPraHWYECKUE COCTUHEHUS, HX 1
https://goo.su/yAd2z
ouonornyeckoe 3HaueHue. [lenrumbt
39 benku xak npupoaHsie 1 bubnuorexa POIII
BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUS https://goo.su/yAd2z
33 OcHOBHBIE TOHATHUSL XUMUHU 1 bubnuotexa POII
BBICOKOMOJIEKYJISIPHBIX COCIUHEHUI https://goo.su/yAd2z
OcCHOBHBIE METO/IbI CUHTE3a
34 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH 1 brbamorexa PILII
YIAP A ' https://goo.su/yAd2z
[ImacTmaccel, KaydykH, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34
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11 KVIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl

1 XUMHYECKUI DIIEMEHT. ATOM. 1 bubanorexa POIII
DneKTpoHHasi KOHPUTypaIus aTOMOB https://goo.su/yAd2z
[Tepuonnueckuii 3akoH u [lepuoanueckas

5 cucTeMa XuMH4eckux aiaeMmenToB /I, W. 1 bubmmorexa POIII
MenneneeBa, UX CBSI3b C COBPEMEHHOU https://goo.su/yAd2z
TEOpUEH CTPOEHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX DIIEMEHTOB U UX COSTMHEHUH

3 10 TpyIaM U rnepuojaM. 3HaYEHUe 1 bubnuoreka POIII
MEPUOIMYECKOT0 3aKOHA U CUCTEMBI https://goo.su/yAd2z
xumudeckux 3yemenToB .. MengeneeBa
B pa3BUTUHU HAYKH
CrpoeHue BelecTBa. XUMHYECKas CBA3b,

. bubmuoreka POIII

4 e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS 1

N https://goo.su/yAd2z
KOBAJICHTHOM CBsI3U. BojopoiHas cBs3b
BanenTHOCTb. DJIEKTPOOTPUIIATELHOCTD.

5 Crenenn okucienus. Bemecrsa 1 bubmuorexa POIII
MOJIEKYJISIPHOT'O U HEMOJIEKYJISIPHOTO https://goo.su/yAd2z
CTpOCHUS
[lonsiTHE O AMCHEPCHBIX CHUCTEMaX.

5 " 1 bubmuorexa POIII

CTHUHHBIE M KOJUIOMIHBIE PACTBOPEHI.
p p https://goo.su/yAd2z
MaccoBas 10714 BEIIECTBA B PaCTBOPE
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Knaccudukaius 1 HOMEHKIATypa

7 HEOPraHUYECKUX COEAUHEHUM. bubmuorexa POII
I'eHeTnueckas CBs3b HEOPraHUYECKUX https://goo.su/yAd2z
BEILIECTB, PA3JINYHBIX KJIACCOB
Krnaccudukarus XuMIUYeCKUX PEeaKIHid B
HEOPIraHMYECKOW U OPraHUYECKON XUMUHU.

bubnuotexa POII
8 3aK0oH COXpaHEHHUs MacChl BEIIECTB; 3aKOH
https://goo.su/yAd2z
COXpaHEHUs U MPEBPAIICHHS YHEPTUU TIPU
XUMUYECKUX PEAKIUIX

9 CkopocTts peaknun. OOpaTvMble peakiuu. bubnuoreka POIII
XHWMHYECKOE paBHOBECUE https://goo.su/yAd2z
[IpakTnueckas padota Ne 1. «Bausiaue

10 a3JMYHBIX (PAKTOPOB HA CKOPOCTH brbmmorexa PILI
P . P P https://goo.su/yAd2z
XUMHUYECKON peaKInm»

DNEeKTPOIUTUYECKAs JUCCOLHAITHS.
[Toustre o BogopoaHOM mokasarese (pH)
bubnuoreka POIII
11 pactBopa. Peakunu noHHOTO OOMEHA.
https://goo.su/yAd2z
I'unponu3 opraHuyecKux u
HEOPraHNUYECKUX BEILEeCTB
OKHUCAUTENHEHO-BOCCTAHOBUTEIILHBIE
bubnuoreka POIII
12 peakuuu. [lorsTre 00 3reKTpon3e
. https://goo.su/yAd2z
pacIiaBoB U pacTBOPOB CoJei

13 KonTponbHas pabdora no pazaeny bubnunorexa POIII
«TeopeTnyeckre OCHOBbI XUMHUU» https://goo.su/yAd2z
Mertaiibl, uX MOJIOKEHUE B
[lepuoanueckoii cucTreMe XUMHUYECKUX

bubnunorexa POIII
14 snemenToB JI. . MenaeneeBa u
https://goo.su/yAd2z

0COOCHHOCTH cTpoeHus aroMoB. O0mmune
¢du3nvecKkrue CBOWCTBA METAIIJIOB
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CrinaBbl METAIUIOB. DJNEKTPOXUMHUYECKUI

Bbubauorexa POIII

15
Ps HAIPSKEHUN METalIoB https://goo.su/yAd2z
XUMHYECKHE CBOMCTBA BAKHEHIITUX
16 METAJUIOB (HATPHH, KaJIUH, KaIbIAN bubnmorexa POLI
. P . ’ L https://goo.su/yAd2z
MarHui, aJIOMUHUN) U UX COSIMHEHUN
17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX bubnuotexa POII
COEMHEHUI https://goo.su/yAd2z
18 XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX bubmuoreka POIII
COEMHEHUI https://goo.su/yAd2z
[IpakTnueckas pabota Ne 2. "Pemenue
bubnuotexa PO
19 AKCIIEPUMEHTAJIBHBIX 33]1a4 110 TEME
" https://goo.su/lyAd2z
«MeTamib»
Hewmeranmel, ux monoxxeHue B
20 [Tepuoanueckoil cucteMe XMMUYECKUX bubmuorexa POII
anemenToB J. . MenaeneeBa u https://goo.su/yAd2z
0COOEHHOCTH CTPOEHHS aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.
bubnuotexa PO
21 AnoTponusi HeMeTauIoB (Ha IpuUMepe
https://goo.su/yAd2z
KHCIIOpoJia, cepbl, (hochopa u yriiepoaa)
29 XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhl U bubnuorexa POII
HUX COEIUHEHUMN https://goo.su/yAd2z
93 XUMHYECKUE CBOMCTBA a30Ta, (pocodpa u bubnuorexa POIII
UX COEIUHEHUHN https://goo.su/yAd2z
24 XHUMHUYECKUE CBOMCTBA yTJIEpO/1a, KPEMHUS bubnuorexa POII
U UX COeIUHEHUU https://goo.su/yAd2z
o5 IIpuMeHeHre Ba)KHENIINX HEMETAJUIOB U UX bubnuorexa POII
COCAMHEHUI https://goo.su/yAd2z
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O00011EeHME ¥ CUCTEMATU3ALUS 3HAHUN 10

26 teme «Hemeramib». Beruncnenus mno bubnunorexa POIII
YPaBHEHUSIM XUMUYECKUX PEAKLIUN U https://goo.su/yAd2z
TEPMOXHUMHUYCCKHUE PACUETHI
[Ipaktuyeckas padora Ne 3. «Pemenune

27 IKCIEPUMEHTAIBHBIX 337124 10 TEME brbamorexa POL
" P " A https://goo.su/lyAd2z

Hemeranns"»

28 KonTponbHas pabora no remam bubnuorexa POIII
«Mertamnsy n «Hemeramibn https://goo.su/yAd2z
Heopranudeckne u opraHmdecKue

29 KHUCJIOTHI. Heopranmieckue u bubmorexa P

' P https://goo.su/yAd2z
OpTaHWYECKUE OCHOBAHUS
AMdoTepHBIC HEOPraHUYECKHE U

30 OpraHn4eckue coeqruHeHus. [ 'enernueckas bubnuoreka POIII
CBSI3b HEOPraHMYECKUX U OPTaHUYECKHUX https://goo.su/yAd2z
BEIECTB
Ponb xumun B obecrieueHun

31 3KOJIOTMYECKOM, SJHEPTreTUYECKON 1 bubnuoreka POIII
MUIIEBON OE30MaCHOCTH, Pa3BUTHHU https://goo.su/yAd2z
MEUITHBI
IIpencrasnenus 00 00IIMX HAYUYHBIX

32 anH umax I OMBIHJJ'IGHHOFO}II'IOJ'I YEHUS bubmmorexa POLL

p u“ p y https://goo.su/yAd2z
BaYKHEHIIINX BEIIECTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB bubmmorexa PILII

pe Bet P https://goo.su/yAd2z

bubnuorexa POIII

34 XUMUS U 3J0pPOBBE UEIOBEKA

https://goo.su/yAd2z
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

* Xumus / 'abpuensia O.C., OctpoymoB WN.T"., Cnagkos C.A., AKIIMOHEPHOE
obmectBo «M3aarenscTBO «IIpocBemnieHue»
* Xumus, 11 xknacce/ T'abpuensa O.C., OctpoymoB WU.T"., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «W3paTenbCcTBO «HpOCBeLLIeHI/Ie»






