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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMMa Mo XMMHHM Ha ypOBHE CpeIHEro o0Iero oopa3oBaHus pa3paboTaHa Ha
ocHoBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMI K pe3yiabTaTaM OCBOEHHUS (eaepaabHO 00pa3oBaTeIbHON
mporpamMmel  cpeaHero ooOmero obpaszoBanums (POII COO), mnpencraBieHHBIX B
denepaibHOM  TOCYAApPCTBEHHOM oOpazoBarenbHOM cranaapre COO, ¢ yuérom
Konuenuuu mnpenonaBaHusi y4yeOHOro mnpeamera «XUMHS» B 00pa30BaTEbHBIX
opranm3anusix Poccuiickoit denepanuu, pean3yrolUuX OCHOBHBIE 00pa3oBaTelIbHbBIC
MIPOTPaMMbl, 1 OCHOBHBIX MOJIOKEHUN «CTparernu pa3BUTHs BocnuTaHusa B Poccuiickon
®enepanuu Ha epuoA 10 2025 roga» (Pacnopsokenue [IpasurensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TIOJXO0/IOB K pa3pabOTKe MPOTrpaMMbl MO XMMHH, K ONPEACICHUIO O0IIeh
cTparernu OOy4YeHHs, BOCIHUTAHUS M Pa3BUTUS OOYYAIOUIUXCA CPEICTBAaMU Y4eOHOTO
npeamera «Xumusi» aig 10—11 kinaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM KOHLIETITyaJIbHbIE
nosioxkenust ®I'OC COO o B3auMOOOYCITIOBIEHHOCTU LIEJIeH, COACp)KaHUs, PE3yIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BBIITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, MOJYyYaeMOE€ BBITYCKHUKAaMU 0O0IIe00pa3oBaTenbHON
OpraHM3alliM, SBIAETCS HEOThEMJIEMOW 4YacThl0 HX 0OOpa3oBaHHOCTH. OHO CIYKHUT
3aBEpPILAIOIIMM HTAllOM peajih3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KJIFOUEBBIX LEHHOCTEH, MPUCYLIUX LEIOCTHOM CUCTeME XMMHUYECKOro oOpa3oBaHMs. DTU
IIEHHOCTU KacaloTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (HOPMHPOBAHUS MUPOBO33PEHUS U
oO01Iel KyJabTyphl YEJIOBEKA, a TAKXKE SKOJOTMYECKH 0O00CHOBAaHHOTO OTHOUICHHS K CBOEMY
3I0POBBIO U MPUPOJHOU cpene. Peanusyercst xumMuyeckoe 00pa3oBaHue 00yJaromInXcs Ha
YPOBHE CpEIHEr0o OOIIero oOpa3oBaHHUsS CpPEACTBAMH YYEOHOTO MpeaMeTa «XHUMHS,
collepKaHUe U TOCTPOCHHE KOTOPOIO OINPEAENICHbl B MPOrpaMMe MO XUMHUHU C Y4ETOM
celu(pUKN HAYKH XUMHH, €€ 3HAUeHUs B TIO3HAHUM MPHUPOJBI U B MaTepUaIbHON KU3HU
oOmiecTBa, a Takke C Y4€TOM OOIMMX IeJied W MPHUHIMIIOB, XapaKTEPU3YIOIIHUX
COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeaHero oomiero ooOpa3oBanus B Poccuiickoi
denepauum.

XUMHSI Kak DJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT o0co0yi poJyib B
COBPEMEHHOW LMBUJIIM3ALMU, B CO3/aHUM HOBOM 0a3pl MaTepualbHOM KyJIbTypbl. OHa
BHOCHUT CBOHM BKJIaJ B (POPMHpPOBAHHE PAIMOHATIBLHOTO HAYYHOTO MBIIUICHUS, B CO3/IaHUE
LEJOCTHOTO MPEJCTaBICHUSI 00 OKpYXKaloIlleM MHUpEe KaK O €AHHCTBE MPUPOALl U
YelioBeKa, KOTopoe (QopMUpyeTcsi B XMMHHM Ha OCHOBE MOHHMMAaHHS BEIIECTBEHHOTO
COCTaBa OKPY>KAKOLIEro0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOECHHUEM BEIIECTB, MX
CBOMCTBaMH U BO3MOXKHBIMHU 00JIACTSMU TPUMEHEHUS.

TecHo B3aMMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHUS CTaja
HEOTHEMJIEMON YaCThbIO MUPOBOU KYJIbTYPbI, HEOOXOAMMBIM YCIOBHEM YCIIECIIHOTO TpyAa
M JKU3HU KaXoro wieHa obuiectBa. CoBpeMeHHasi XMMHUSI KaK HayKa CO3MJiaTebHasi, Kak



HayKa BBICOKMX TEXHOJIOTHMI HalpaBjieHa HAa pelIeHue TI00abHbIX MPO0JiIeM YCTOMUYHNBOIO
Pa3BUTUSL 4YEIIOBEUYECTBA — CBIPbEBOM, DHEPreTHYECKOW, IMHUIIEBOM, 3SKOJIOTHYECKOU
0€30MMacCHOCTH U OXPAHBI 370POBbSI.

B cootBeTCTBUU ¢ OOIIMMHM LETSIMU U MPUHLUAIIAMH CPEAHETO 00IIero oopa3zoBaHus
cogepkanne npeaMera «Xumus» (10—11 xkmaccel, 0a30BBIM  ypOBEHb HM3Yy4CHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO IMOJATOTOBKY OOYYaroniuxcs,
HEOOXOAMMYIO WM JJii BBIPAOOTKA MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCIEITHOTO
BKJIFOYCHUS B JKM3Hb COIIMYMa, MPOJIOJDKEHUS 0O0pa30BaHUS B PA3IMUYHBIX 00JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTapnsomuMy npeamMera «XUMus» sBIsoTcs 0a30Bbie Kypcehl — « OpraHudeckas
xumus» U «OO0Imas ¥ HeoOpraHWYECKass XUMUSL», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAayKHU: CHCTEMa 3HAHWI MO HEOPraHUYECKOW XUMUU
(c BKJIIOYEHHMEM 3HAHUU M3 OOIEH XMMHHM) UM OpPraHUYecKod xXumuu. PopMHupoBaHUE
JAHHOM CHUCTeMbl 3HAHUM TMPU H3YYCHHH TMpeaMeTa O0ecrneyrMBaeT BO3MOMXHOCTb
PAacCCMOTpPEHHsI BCEr0 MHOrooOpasusi BEIIECTB Ha OCHOBE OOIIMX MOHSTUH, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa comepxkanusi KypcoB — «Opranmueckas xumus» u  «OOmas u
HEOpraHuyeckas XumMus» copMupoBaHa B MporpaMMe N0 XMMHUU Ha OCHOBE CHCTEMHOTO
MOJIX0/1a K U3YYEHHUIO Y4eOHOro Matepuaia u 00yclIOBJIE€HAa UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTUEM 3HAHUM Ha ONPEACIEHHBIX TEOPETUYECKUX YpPOBHSAX. Tak, B Kypce
OpraHUYeCcKON XMMHH BEIIECTBA PACCMATPUBAIOTCA HA YPOBHE KIACCHYECKON TEOpUU
CTPOCHHUSI OPraHMYECKUX COEAUHEHHUM, a TaKke Ha YpPOBHE CTEPECOXHMMHUYECKHX U
AJICKTPOHHBIX MPEJICTABICHUN O CTpoeHUH BemlecTB. CBeleHUs 00 M3y4aeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTUU — OT YIJIEBOJAOPOJIOB JO CIOXKHBIX OHOJOTHYECKH
AKTUBHBIX COEIMHEHWNW. B Kypce OpraHmyeckom XWMHUM [IOJYy4arOT pPa3BUTHE
chOopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001Iero oO0pa3oBaHWs IEepBOHAYATHHBIC
MPEJCTABICHUS] O XHWMHYECKOW CBSI3U, KIACCU(UKAIMOHHBIX TMpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMHUUECKON PEaKIIUH.

[Toa HOBBIM yTJIOM 3peHUS B IpeaAMeETe « XUMHUs» 0a30BOr0 YPOBHS paccMaTpUBaeTCs
M3YYCHHBI Ha ypOBHE OCHOBHOTO O0OIIEro OO0pa30BaHUA TEOPETHUUYECKUN Marepuan H
(haKTOIOTUYECKHE CBEJCHUS O BEIIECTBAX W XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» OO0y4alolUMCs MPEAOCTaBIACTCS
BO3MOKHOCTh OCO3HATh 3HAYEHUE NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX H
METOIOJIOTUYECKUX TO3UIIUN, TIIy0)Ke MOHATh HCTOPUIECKOE M3MEHEHHE (PYHKITUN ITOTO
3aK0Ha — OT 0000MIaroIIeH 10 0OBSICHSIONIEH U MPOTHO3UPYIOIEH.

Enunas cucrtemMa 3HaHMM O BAXKHEWIIMX BEHIECTBAX, MX COCTaBE, CTPOCHUH,
CBOWMCTBAaX M MNPHUMEHECHHHM, A TAKXKE O XHMHUYECKHX PEaKIUsAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNPOTEKaHus naomnoJiHsercs B Kypcax 10 m 11 kmaccoB snemeHTamu
COJICpKaHMS, UMEIOIIUMH KYJIbTYPOJIOTUYECKUI W MPUKIAJAHOW XapakTep. DT 3HAHUS
CIIOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XUMHUU C JPYTUMHU HAayKaMH, PACKPBIBAIOT €€
pOJib B TIO3HABAaTEJIbHOW W TPAKTUYECKOW JEATEIIbHOCTH 4YeJOBeKa, CIIOCOOCTBYIOT



BOCITUTAHUIO YBAXKEHMSI K TIPOLECCY TBOpPUECTBA B 00JIACTU TEOPUU U TMPAKTHUECKUX
MPWIOKEHUN XUMUHU, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYUMBIX MTPOOJEMaxX, CBSI3aHHBIX C XHUMHEH, KPUTHYECKH OCMBICIHBATH
uH(DOpMAIUIO U TPUMEHSTH €€ ISl TIOTIOTHEHUS! 3HaHUM, PEIICHUs WHTEJUIEKTYabHbIX U
AKCIIEPUMEHTANIbHBIX HCCIIEIOBATENbCKUX 3aJady. B 1enoMm coxaepxaHue y4eOHOro
npeaMeTa «XUMHs JaHHOTO YpPOBHSA W3Y4YEHUS OPHEHTHPOBAHO Ha (OPMHUpPOBAHUE Yy
00yJaronuxcsi MUPOBO33PEHUYECKON OCHOBBI I MOHUMAaHUS GUIOCO(DCKUX HICH, TaKUX
Kak: MaTepHaJbHOE  €IUHCTBO  HEOPraHMYECKOr0 W  OpPraHMYecKOro  MHpa,
00YyCJIOBJIEHHOCTh CBOMCTB BEIIIECTB HMX COCTAaBOM M CTPOCHHMEM, I103HABA€MOCTH
MPUPOJHBIX SIBJICHUN MyTEM IKCIEPUMEHTA W PEIICHUS MPOTUBOPEUUN MEXIYy HOBBIMU
dakTaMi ¥ TEOPETUYECKUMH TPEANOChUIKAMHU, OCO3HAaHUE POJM XUMHUU B PEIICHUU
AKOJIOTUYECKUX MpOOJIeM, a TakkKe NpoOeM COEpeKeHHs] SHEPTeTHUYECKHX PECYPCOB,
CBIPbsI, CO3/JaHUSI HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B nnane pemieHus 3agad BOCHUTAHUS, Pa3BUTUS M COIMAIM3ALMU O0YyUYarOIIMXCA
OPUHATHIE TPOTPAMMOMN 10 XUMHUHU MOAXOBI K ONPEAECICHUIO COAEPKAHUA U MTOCTPOCHUS
mpeaMeTa MpeayCMaTpuBarOT (OPMHUPOBAHWE YHHBEPCAIBHBIX YYCOHBIX JICHCTBH,
UMerIMX 0a30BO€ 3HAUEHUE JIJIS PA3IMYHBIX BUAOB JCATEIHHOCTH: PEIICHUS TPOOIeM,
MOMCKa, aHajau3a U o0paboTku MHGOpPMAIUU, HEOOXOAUMBIX IJII MPUOOPETEHUS OIbITa
NPAKTUYECKOW M HCCIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B
MMO3HAHUU XUMUHU.

B mpakTuke mpenomaBaHus XuMUM KaK Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHws,
TaK ¥ Ha YPOBHE CpeaHEro 00Imero oOpa3oBaHUs, MPU OMPEACIICHUHA COJSPKATEILHON
XapaKTEPUCTHUKU LIeJIEW U3yYEHUS MPEIMETA HAIIPABJICHUEM NIEPBOCTEIIEHHOW 3HAYMMOCTH
TPAAUIIMOHHO MpPHU3HAETCS (OPMHUPOBAHUE OCHOB XHWMHUYECKOM HAayKH Kak oO0JacTu
COBPEMEHHOT'O €CTECTBO3HAHUS, MTPAKTUUECKON JAEATEIbHOCTH YEJIOBEKA U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBO KyJbTypbl. C METOIMYECKONW TOYKM 3PEHHMS TAaKOW IMOJAXOJ K
OTIPE/ICJICHUIO 11eJIeH N3yUCHHUS TIpeAMETa SBJISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUSI TVIABHBIMU LIEJSIMU U3YYEHUS MpPEIMeETa «XUMHUSI»
Ha 6a3oBoM ypoHe (10 —11 ki1.) sBAsITOTCS:

e (opMUPOBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUN KaK BaKHEUIIEH COCTaBJISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOM JI€KaT KIIFOYEBBIE
MOHATHUS, (QyHIaMEHTANIbHBIC 3aKOHBI M TEOPUM XUMHHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOCHUE W MOHWMAHHUE CYITHOCTH JOCTYIHBIX OOOOIICHUI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHHUS;

e (QopMupoBaHuE U pa3BUTUE MPEJCTABICHUN O HAy4YHBIX METOJaX IO3HAHUS
BELIECTB M XUMHUYECKHUX pPEaKlUUil, HEOOXOAUMBIX JUIsl MPUOOPETEHUS] YMEHHIt
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUUYECKUX SIBIICHHI, UMEIOIINX MECTO B
IIPUPOJIE, B MPAKTUYECKOU U MIOBCEHEBHON KU3HU;

e pa3BUTHE yMEHUH U CIOCOOOB JI€ATENbHOCTH, CBA3AaHHBIX C HAOJIOJEHUEM U
OOBSCHEHHEM XUMHUYECKOIO IKCIEPUMEHTA, COONIOACHUEM MpaBUil OE30MacHOro
oOpaleHus ¢ BellecTBaMu.



Hapsimy ¢ »TuM, coaepxkaTenbHash XapaKTepUCTHKA IeNed W 3aJad U3yYeHUs
npeaMera B MporpaMMe IO XMMHUM YTOYHEHAa M CKOPPEKTHUPOBAaHA B COOTBETCTBUHU C
HOBBIMH MPUOPUTETAMU B CHUCTEME cCpeaHero ooOimiero oOpa3zoBaHusi. CerogHsi B
MpernojaBaHu XUMHHU B OOJIbIIEH CTENMEHU OTHAETCS MPEANOYTeHUE MPaKTUIECKOU
KOMITOHEHTE COJIepKaHusl OOydYeHHs, OPHUEHTHPOBAHHOW HA TOJTOTOBKY BBIITyCKHUKA
o0meo0pa3oBaTebHON  OpraHW3allMM, BIAJCIONET0 HE HAa0OpOM  3HAHWM, a
(YHKIMOHATBLHOM TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO MOTYUYEHUS
3HAHWH ¥ MPUMEHEHUS UX B PEATHbHON KU3HHU JJISl PEIICHUS TPAKTUYECKHUX 3a]1a4.

B cBs3u ¢ 3TUM NpW U3YyYEeHUHU TMpeaMera «XUMHUsS» JIOMUHHUPYIOIIee 3HAYCHHE
IpUOOPETAIOT TAKUE IEJH U 33/1a49H, KaK:

amanrtanus OOydYaloIIMXCS K YCIOBUSAM JUHAMHYHO Pa3BUBAIOLIETOCS MUDA,
bopMUpOBaHNE WHTEIJIEKTyaJlbHO Pa3BUTON JHMYHOCTHU, TOTOBOM K camM000pa3oBaHUIO,
COTPYJHUYECTBY, CAaMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHUEM;

dbopMUpOBaHHE Y OOYYArOMIMXCS KIFOYEBBIX HABBIKOB (KITHOYEBBIX KOMITETEHITHI),
UMEIOIINX YHUBEPCAJIbHOE 3HAYCHHE MJS Pa3jMYHbIX BHUJOB JEATEIBHOCTH: PELICHUS
npo0iieM, MOKCKa, aHaIM3a U 00pabOTKH MHPOPMAIIUH, HEOOXOAUMBIX IJIsl TPUOOPETEHUS
OTIBITA ACSITENFHOCTH, KOTOPAs 3aHUMAET BaXHOE MECTO B TIO3HAHUM XWMUH, a TAKKE JIJIS
OLICHKH C TIO3WIMK DKOJOTHYECKON O€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKUX
CHOCOOHOCTE 00yYaromMxcsi: CHOCOOHOCTH CAaMOCTOSITETbHO MPHOOpETaTh HOBBIE
3HaHWSA TI0 XMMHU B COOTBETCTBHUH C >KM3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BaTh
COBpEMEHHBIC MH(POPMAITMOHHBIE TEXHOJIOTHH /IS IOMCKA M aHAJIM3a yYeOHOW M Hay4YHO-
MOMYJISIPHON HH(POPMAIIMA XUMUYECKOTO COACPKAHUS;

dbopMUpOBaHHE U pa3BUTHE y OOYYArOMIMXCS AaCCOLUMATUBHOTO U JIOTHYECKOTO
MBINIJICHHSI, HAOMIOJATEIEHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, TpU IUIAHUPOBAHWU W TIPOBEACHUH XUMHYECKOTO
DKCIIEPUMEHTA;

BOCIIUTaHHE Y 00ydJaromuxcsi yOexAEHHOCTH B TYMaHUCTHYECKON HAIPaBICHHOCTU
XUMHHM, €€ BaXHOH POJM B pEHIEHUH TIJI00AIbHBIX MpPOOJIEM PalMOHAIBHOTO
NPUPOJIOTIONH30BAHUS, TIOMIOJIHEHUSI  DHEPreTHYEeCKHX PECYpCOB M COXpaHEHUS
IPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIE
U CBOEMY 37I0POBBIO, a TaK)Ke MPUOOPETEHHUS ONbITA UCIIOJIb30BAHMS TIOTYYEHHBIX 3HAHUN
JUIS TPHHATHAS TPAMOTHBIX pEIICHWA B CHTYyalMsIX, CBSI3aHHBIX C XUMHUYCCKUMHU
SIBIICHUSIMHU.

B yueOHOM mmiaHe cpemHero oOIero oopa3zoBaHHs TpeAMET «XHUMHs» 0a30BOTro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 001acTh « EcTecTBEeHHO-HAYYHBIE TTPEIMETHIY.

OOmree 4McIO YacoB, OTBEAEHHBIX MJI W3YYEHHUS XUMHH, Ha 0a30BOM ypOBHE
cpennero obmiero oOpaszoBanusi, coctaBisier 68 wacoB: B 10 kmacce — 34 gaca (1 gac B
Henento), B 11 kimacce — 34 gaca (1 yac B Hezelo).



COJEPXKXAHME OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI OPraHMYECKON XMMUH

[IpeameT OpraHuYecKol XUMUHU: €€ BO3HMKHOBEHHWE, PAa3BUTHE W 3HAYEHUE B
MOJIyYeHUM HOBBIX BEUIECTB W MaTEpHAIOB. TeopHs CTPOEHUS OpraHU4YEeCKUX
coenuHeHur A. M. bytnepoBa, e€ ocHOBHBIE MOJ0XKEeHUS. CTPYKTYpHBIE (POPMYJIBI
OpraHUYECKUX BELIECTB. [ OMOJIOTHS, N30MEpUs. XUMHYECKasd CBA3b B OPTaHUYECKUX
COEIMHEHHSIX — OJJUHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenne o KiacCU(pUKALMKU OpPraHMYECKUX BemecTB. Homenkmnarypa
OpraHUYeCKUX COCAMHEHUH  (CUCcTeMaThyeckas) MW  TpPUBUAIbHBIE  Ha3BaHUSA
BAXKHEUIINX MPEICTABUTENEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHbIE METOJbl HW3yYE€HHUS BEIIECTB M HUX MPEBPAICHUN:
O3HaKOMJIEHHE C 00pa3llaMHi OpPTaHWYECKUX BEIIECTB M MaTepuajaMHl Ha UX OCHOBE,
MOJIETTUPOBAHUE MOJIEKYJI OpPraHUYECKHUX BEUIECTB, HAOJMIOACHHE U OINHMCAaHUE
JEMOHCTPAMOHHBIX OMNBITOB IO IMPEBPALICHUI0 OPraHUYECKUX BEIIECTB IIPU
HarpeBaHuM (IUIaBieHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKMHA psaf. Meran M 3TaH —
MpOCTEHIINEe MPEICTABUTENN ATKAHOB: (PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakuuu
3aMEIleHUs U TOPEHHUSI ), HAXOXKJEHUE B IPUPOJE, MOTYyYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTAaB M CTPOEHUE, FOMOJIOTMYECKUN PAA. OTWIEH W TMPOINUIIECH —
pOCTEHIINe MPEICTaBUTENN aJTKEHOB: (PU3NYECKUE U XUMUUECKHE CBOMCTBA (peakluu
TUIPUPOBAHUS, TAJIOT€HUPOBAHUSA, TUApPATAlUHA, OKUCIEHUS W MOJMMEPU3ALUN),
MTOJIy4YE€HHUE U IPUMEHECHHE.

Ankanuensl: OytamueH-1,3 u MetwiOyTtaaueH-1,3: CTpoeHHe, BaKHEUIINE
XUMUYECKUE CBOMCTBa (peakiusi mnojduMmepusanuu). lloilydeHne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTMYECKUN psif. ALETUIICH —
MPOCTEUILINI MPE/ICTABUTENh AIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakiuuy TUAPUPOBAHUS, TaJOTEHUPOBAHUS, THUApPATALUUA, TOPEHHUS),
MOJIyYEHUE U IPUMEHEHHUE.

Apensl. beHszon: cocrtaB, cTpoeHue, (PU3MYECKHE M XHUMUYECKUE CBOICTBa
(peakuuu TaJOreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE M NPUMEHEHHE. 107yon:
cocmas, cmpoenue, uzuieckue U Xumuieckue c8ouUcmea (peakyuu 2aio2eHuposaHus
U HUMPOBAHUs), noyueHue u npumereHue. TOKCUYHOCTh apeHoB. ['eHeTHueckas CBs3b
MEXy yTJIE€BOJOPOJAAMH, IPUHAIICKAIIUMU K Pa3IMYHBbIM KJIACCAM.



IIpuponHble HMCTOYHMKHM YriaeBOAOpOoAOB. [IpupoaHeli ra3 W NOMYyTHBIE
HepTsaHpie Ta3pl. Hedts u e€ mpoucxoxnaenue. CrocoObl mepepaboTku HedTu:
MEPErOHKa, KPEKUHI (TEPMUYECKUN, KaTaIUTHYECKUil), nupoau3. IIpoaykTsl
nepepaboTku He(TH, UX IPHUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KameHHbIN
yroJib U IPOAYKTHI €T0 NEPEPa0OTKHU.

OKCHEepUMEHTAIBHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [pPEBpalICHUI:
O3HaKOMJIEHHE C 00pa3liaMu IUIaCTMAacC, Kay4yKOB U pe3uHbl, Kojutekiuu «HedTe» u
«Yronb», MOICIUPOBAHUE MOJEKYJ YIVIEBOJOPOAOB M TaJION€HONPOU3BOJHBIX,
IPOBEJECHUE NPAKTUYECKON PaOOThI: OJyUYEHUE ITUIIEHA U U3YUEHHUE €TI0 CBOICTB.

Pacuérurlie 3agaun.

Brruncnenus o ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUIeCTBA
MCXOJHOTO BEIIECTBA MJIM MPOAYKTa PEaKIUU IO HU3BECTHBIM Macce, O0BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranu4eckue CoeJUHEHUs

[IpenenbHBIE OAHOATOMHBIE COIUPTHI. METaHO U 3TAHOJI: CTPOCHUE, (PU3HUECKHe
Y XMMHUYECKHE CBOMCTBA (PEAKLMH C aKTUBHBIMU METaJUIAMH, TaJIOT€HOBOJAOPOJAMH,
ropeHue), NpuMeHeHne. BoqopoaHbie CBA3M MEXAYy MOJIEKyJaMu cnupToB. [leiicTBue
METAHOJIa U ATAaHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaroMHble CIUPTHI. DTUIICHTIIUKOJIb U TIULEPUH: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMU METAJJIAMHU, KaYECTBEHHAs
peakuysl Ha MHOIOATOMHBIE ciupThl). JleiicTBUE Ha opraHu3M uenoBeka. [Ilpumenenue
IIALIEPUHA U STUJICHIJIMKOJIS.

@®eHol:  CTPOEHHME MOJEKYyJNbl, (U3MUYECKME W XMMHYECKUE CBOWCTBA.
Tokcuunocth penosna. [Ipumenenue denoua.

Anbaerugpl u kemoHwsl. Dopmanpaerun, aneTanpAerui: CTpoeHue, (pu3ndeckue u
XUMUYECKUE CBOMCTBA (pEAaKUMH OKHUCJIEHUS M BOCCTAHOBJICHMS, Kaue€CTBEHHbIE
peaxiuum), MoJly4eHue U IPUMEHEHHE.

OnHOOCHOBHBIE NpelEbHbIE KapOOHOBbIE KHUCIOTH. MypaBbuHAsi U YKCyCHas
KHUCIIOTBI: CTPOCHHE, (PU3NYECKUE M XMMHUYECKHE CBOICTBa (CBOMCTBa, 0oOmIMe s
KJ1acca KHCIIOT, peakius dTepudukaium), noiydeHue u npuMenenue. CreapuHoBas u
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENU BBICIIUX KapOOHOBBIX KHUCIOT. Mbla Kak
COJIY BBICIIMX KapOOHOBBIX KUCJIOT, UX MOIOILEE ACHCTBHE.

CrnoxHble 2(pUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['maponus xupos. [Ilpumenenue xupo. bruosgoruueckas poiib KUPOB.

VYrneBoabl: cocTaB, KiacCUpUKaLUs YIJIeBOJOB (MOHO-, IU- U TOJUCAXapHU/bI).
I'moko3a — mpocTedIMii MOHOcCaxapua: OCOOEHHOCTH CTPOEHHUS  MOJIEKYJIBL,
bus3nyuecKkue W XMMHYECKHE CBOMcTBa (B3aumojeirictBue ¢ ruapokcuaom wmeau(ll),
OKHCJICHHE aMMHA4yHbIM PacTBOpPOM okcuia cepedpa(l), BocctaHoBIeHUE, OPOKECHHE
TJIFOKO3b1), HAXOKIEHUE B IIPUPOJE, IPUMEHEHNE, ONoIorndeckas poib. GOTOCHHTES.
®pyKTO3a KaK H30MEP IIIFOKO3bI.




Kpaxman u unesmtrono3a Kak HOpUpoAHble monumepbl. CTpO€HHE Kpaxmaia U
Heurono3sl.  Pu3nueckue W XMMHYECKHE CBOMCTBAa KpaxMmaja (TMApoJiu3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCnepruMEeHTAIbHbIE METOAbl M3YyUYEHHsS BEUIECTB W HX [peBpalleHUi:
npoBelieHne, HaOJMIOIEHUEe U OIMCaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOpPEHUE
CIOUPTOB, KAauye€CTBEHHbIE PEAKIHUH OJHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIA
okcunoM Meau(ll)), MHOroatoMHBIX CHUPTOB (B3aUMOJACHCTBUE TIJIMIEPUHA C
ruapokcugom meau(ll)), ampmernnoB (OKUCIEHHWE aMMHAYHBIM PAacTBOPOM OKCHJA
cepeopa(l) u rugpokcumom wmeau(ll), B3zaummonecTBUE Kpaxmala C HOJOM),
MIPOBEICHUE MPAKTUYECKOM pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnble 3anaum.

Brruncnenus no ypaBHEHHIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUIeCTBA
MCXOJIHOTO BEIIeCTBAa WM MPOAYKTa pEaKIMH IO HU3BECTHBIM Macce, 00BbEMY,
KOJMYECTBY OJIHOTO U3 UCXOAHBIX BEUIECTB MM MPOAYKTOB PEAKIIUM).

A3oTcoaepKalme OpraHn4ecKue COeTMHEHMS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OpraHuveckue coenuHeHus. dusznueckue u
XUMUYECKUE CBOMCTBA aMHUHOKHCIOT (Ha MpuMepe TIriauuuHa). buosornueckoe
3HaUYE€HHE aMUHOKHCIIOT. [lenTumapl.

benkun kak mNpuUpOJHBIE BBICOKOMOJEKYJSIpHbIE coenuHenus. IlepBuuHnas,
BTOpUYHAs M TpPETUYHAs CTPYKTypa OeikoB. XHUMHUYECKHE CBOWCTBAa OEIKOB:
THJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE pEeaKlny Ha OEJIKu.

OKCnepuMEHTAIbHBIE METOAbl M3YyYEHHs BEUIECTB W HX MpPEeBpalleHU:
HAOJIO/ICHHE M OINMCAHME JIEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OENKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIINU OEIKOB.

BbicokoMouieKkyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHSTUS XUMHUU BBICOKOMOJEKYJSIPHBIX COEIMHEHHIl: MOHOMED,
MOJIUMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEAHSs MOJEKYJsIpHas
macca. OCHOBHBIE METO/bl CHHTE€3a BBICOKOMOJIEKYISPHBIX COCJUHEHUN —
MOJIMMEpU3aIUs U MOJUKOHIEHCALUS.

OKCHEepUMEHTAIBHBIE METOAbl HM3YyYEHHs BEUIECTB W HX [pPEBpalICHUI:
O3HaKOMJIEHHE C O0pa3llaMH MNPUPOJHBIX W HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXNpeaMETHBIX CBA3EH NpU U3YUEHUU OpraHudeckoi xumuu B 10
KJIACCe OCYIIECTBIISIETCS U€pe3 MHCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
NOHATUH, TaK W TMOHATUN, SBISIONIMXCS CUCTEMHBIMH I OTACJIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1mMe ecTeCTBEeHHO-HAY4YHbIE MOHSTHUS: SBJICHUE, HAay4YHbIA (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAW3, CHHTE3, KJacCHU(UKAIUs, TEPUOJUIHOCTh, HAOIIOACHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJICIINPOBAHUE.



duznka: Matepus, YJHEPrHUs, Macca, aTOM, JIEKTPOH, MOJICKYJIa, SHEPTeTUICCKUI
YpOBEHb, BEIECTBO, TENO, O0BEM, arperaTHoe COCTOSHUE BEIECTBa, (hU3MUECKUe
BEITWYUHBI U SIUHUIIBI KX U3MEPCHUS.

buonorusi: knerka, opranmsMm, Ouocdepa, OOMEH BEIIECTB B OpTraHU3ME,
dborocuHTe3, OHOJOTrMYECKHM aKTUBHBbIC BellecTBa (O€IKH, YTrIeBOJbI, JKUPHI,
bepMeHThI).

['eorpadusi: MuHEpanabl, TOPHBIE TMOPOJIBI, TMOJE3HBIE HCKOMAEeMbIe, TOTUIUBO,
PECYpCHI.

TexHomorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATLHOTO MUTAHMSI, MOIOIINE
CpeICTBa, JIEKAPCTBEHHBIE W KOCMETHUYECKHWE TIpermapaThl, MaTepuanbl H3
MCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMHUU

XuMu4eckui 3aeMeHT. AToM. Snpo aToma, U30TOMBI. DJIEKTPOHHAST 000JI0UKA.
DHepreTHYecKre YpOBHH, MOIYPOBHH. ATOMHBIE opOWTamu, S-, P-, d- SIEMEHTHI.
OcoOeHHOCTH paclpeneneHusl 3JEKTPOHOB IO OpOMTaIsiM B aroMax »3JIEMEHTOB
NEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(PUTYpAIIHs aTOMOB.

Ilepnognueckunt 3akoH u [leproguueckas cucreMa XMMHYECKUX 3JIEMEHTOB /[I.
. MenneneeBa. CBs3b NEPUOAMYECKOTO 3akoHa U Ilepmoanueckoil CHCTEMBI
xumuueckux sneMeHToB [l. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHUEW CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB IO TPYIIaM U MeprojaM. 3HaueHue
IIEpUOJNYECKOIr0 3aKOHA B PA3BUTHU HAYKH.

Crpoenne BemectBa. XuUMHYECKas CBSA3b. BHIBI  XUMHYECKOM  CBS3U
(xoBaJICHTHasi HEMOJIApHAs M TOJSpHAs, HOHHAs, MeTajuinyeckas). MexaHu3mbl
oOpa3oBaHMsI KOBAJICHTHONM XMMMUYECKOH CBA3M (OOMEHHBIH U JIOHOPHO-
akuentopHelii). BopoponHas cBsf3b. BalleHTHOCTB.  DIEKTPOOTPULATENBHOCTb.
Crenenb okuciieHns. IOHBI: KATHOHBI U AaHUOHBI.

BemecTBa MOJEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIA KPUCTAIIINYECKOU PEIIETKH.

IlonaTe 0 nUCHEpCcHBIX cUCTEMax. VICTMHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas 10J1s1 BEECTBA B pacTBOPE.

Knaccudukanus HeopraHmueckux coequHeHuil. HoMeHknaTypa HEOpraHn4ecKux
BELIECTB. ['eHeTHueckas CBsA3b HEOPraHMYECKUX BEIIECTB, IPUHAICKAMUX K
Pa3JIMYHBIM KJIaCCaM.



XuMH4YecKas peaxkLus. Knaccuduxanus XUMHUYECKUX peakuuii B
HEOPraHWYECKOW U OPTaHUYECKOM XMMHUU. 3aKOH COXPAHEHHUS MACChI BEIIECTB, 3aKOH
COXPaHEHHUS U MPEBPALICHUS SHEPTUHU NPU XUMUYECKUX PEAKIIHIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTb OT pas3nyHbIX (akTopoB. OOpaTtHMbie
peakuuu. XUMHUYECKO€ paBHOBecue. @DakTopbl, BIHSIOLIIME HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle Ilatense.

Onextposutrueckas auccornuanus. CuibHbIe W ciabbie amekTponuThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHbIE METOJbl HW3yYE€HHUS BEIIECTB M HUX [PEBPAIICHUN:
nemoHcTpanus Tabnui «llepmommueckas cuctema xumuuyeckux snemeHToB J[. U.
MenneneeBay, H3ydyeHHE MOCICH KPHUCTAUIMYECKUX PEMETOK, HAOMIOICHUE U
ONMKCaHUe JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3l0KEHUE TMEPOKCUIA
BOJOpPOJa B MPHUCYTCTBUU KATAIM3aTOPa, ONMPEAECIEHUE CPENbl PACTBOPOB BEIIECTB C
MOMOIIbI0 YHUBEPCAIBHOTO HWHAMKATOPA, PEAKIIMM HOHHOTO OOMEHa), TPOBEIICHUE
MpakTHUeCcKor paboTel «BnusHue pa3nuyHbiX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON
peaAKLm».

Pacuérurlie 3agaun.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKIMH, B TOM YHCIE TEPMOXUMHYECKHE
pacu€Thl, pacu€Thl C UCIIOJIB30BAHUEM IOHITHUS «MACCOBAs OIS BEIIECTBAY.

Heopranuyeckasi xumus

Hemerannel. [lonoxenue HemeramwioB B [lepuoandeckon cucteMe XMMHUYECKUX
anementoB J[. M. MenaeneeBa M OCOOCHHOCTH CTpoeHusi atomoB. Dusznueckue
CBOMCTBAa HEMETAUIOB. AJIOTPONUS HEMETAIOB (HAa NpHUMEpPE KHUCIOpOia, CEpbl,
dbocdopa u yraeposa).

XUMHUYECKUE CBOMCTBA BA)XXHEWIIUX HEMETAUIOB (TAJIOTEHOB, CEpbl, a30Ta,
dbocdopa, yriepona U KpeMHUSI) U UX COCTUHEHUM (OKCHUIOB, KMCIOPOIACOIECPKAITUX
KHUCJIOT, BOJIOPOIAHBIX COCIMHEHUH ).

IIprMeHenre BaXXKHENIIMX HEMETAIUIOB U UX COCTMHEHU .

Meramnel. Ilonoxenne wmeramnoB B Ilepuonnueckon cucreMe XUMHUYECKUX
sanemenToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JOYEK
aToMoB MeTaiuioB. O6mue ¢usndeckue cBoicTBa MeTayioB. CriaBbl METaJUIOB.
DIIEKTPOXUMHUYECKUN PsIJT HAIIPSYKEHU METAJIOB.

XUMHUYECKUE CBOWMCTBA BAXKHEWIMX METAUIOB (HATpUM, Kaluil, KaJblLHi,
MarHui, allFOMUHUN, IUHK, XPOM, KEJI€30, MEJlb) U UX COEAUHEHUM.

OO6mume cnocoObl mofydyeHus MmeTamioB. [IpuMeHeHue MeTalsioB B OBITY U
TEXHUKE.

DKCIEpUMEHTANIbHbBIE METObI U3YUEHHS BEIIECTB U UX MPEBPALLICHUN: H3yYCHUE
KOJUTEKIIMU ~ «MeTaiibl ¥ CIUIaBb»,  OOpa3IlOB  HEMETA/IOB,  PEIICHUE
DKCIIEPUMEHTAILHBIX 3a/]a4, HaOJIOJCHUE W ONHCAaHWUE JEMOHCTPAIIMOHHBIX U



7a00paTOPHBIX OMBITOB (B3aUMOJCHCTBHAE THIPOKCHIA ATIOMHHHUS C PACcTBOPAMH
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEAKIIUHA HA KATUOHBI METAJIIIOB).

PacuétHbie 3agaun.

Pacuétel macchl BemiecTBa WM 00bEMA Tra30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, MAacCe UM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, PACUETHI
Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUU, €CIM OJTHO M3 BEIIECTB
HMMEET ITPUMECH.

X¥MHUA M )KU3Hb

Pones xumum B oOecriedeHUH HKOJIOTUYECKOM, SHEPreTUYECKOM W THUIIEBOU
0€30I1aCHOCTH, Pa3BUTUU MeEAUIUHBL. [loHSATHE O Hay4yHBIX METOJax IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLINHM.

[IpeacraBnenuss 00 OOMMUX HAYYHBIX MPUHIIAIIAX MPOMBIIMUICHHOTO TOTYYEHUS
Ba)KHEHUIIINX BEIIECTB.

UenoBek B MHpPE BEIIECTB M MAaTEpPUANIOB: BAXKHEWIINUE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIMOHHBIE MaTepHaibl, KPAaCKU, CTEKJIO, KEpAMUKA, MaTepHUabl
TUTSI STIEKTPOHUKY, HAHOMATEPUAJTbl, OPTaHWUYECKUE U MUHEPAIbHBIC YI0OPCHHUS.

XuMHST H 3J0pOBbE UEJIOBEKA: MNPAaBWJIA HCMOJIb30BAaHUSA JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia 0E30MacHOTO MCMOJb30BaHUS IpENapaToB OBITOBOW XWUMHHU B
ITOBCETHEBHOM JKU3HU.

MexnpeaMeTHbIe CBSI3H.

Peanuzaius MeXNpeaMETHBIX CBSI3eH MPH H3y4yeHUHU OOLIe M HEeOpraHu4ecKou
XuMuu B 11 Kjacce OCyIIEeCTBISETCS Yyepe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX TOHSATUM, TaK W TIOHSTUW, SBISIOMIMXCS CUCTEMHBIMU JJISl OTJIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBeHHO-HAYYHBIC TOHSATHS: HAYYHBIM (DaKT, THUIOTE3a, 3aKOH,
TeOpWs, aHaluW3, CHUHTE3, KIacCU(UKAIUs, TMEePUOJAUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SBJICHHUE.

®du3uKa: marepusi, SHEpPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TOI, PaJIHOAKTHUBHOCTb, MOJICKYJa, SHEPreTUYECKUH YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BENIeCTBa, (M3MYECKUE BEIMYWMHBI W CIUHUIIBI HUX
W3MEPEHUS, CKOPOCTb.

buonorusi:  kneTtka, opraHu3M, DJKocHcTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHEpanabl, TOPHBIE TOPOJIBI, TMOJE3HBIE HCKOMAeMble, TOTUIUBO,
peCYpCHL.

TexHonmorusi: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJUIyprusi, MPOU3BOACTBO
CTPOUTEJIbHBIX MATEPHUAIOB, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MUIIEBas
MPOMBIIIJIEHHOCT, dbapmaiieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOM3BOJICTBO
KOCMETHYECKUX MPENaparoB, MPOU3BOACTBO KOHCTPYKLUHMOHHBIX MaTEpPHUAJIOB,
3JIEKTPOHHAS MPOMBIILICHHOCTb, HAHOTEXHOJIOTHUH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XNMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00yJarOIUMUCS
nporpamMm cpeiHero oOmiero o0Opa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbiM). HaydyHo-MeToanuecko OCHOBOW 1Jisi  pa3pabOTKU  IUIAHUPYEMbBIX
pE3yJbTaTOB OCBOEHUS MPOTPAMM CPEIHEro OOIIero oOpa3oBaHUsI SBJSETCS CUCTEMHO-
NEATEeIbHOCTHBIN MOJIXO/I.

B cooTBeTcTBMM C CHUCTEMHO-IEATEIBHOCTHBIM TOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS IMpeaAMeTa «XUMUs» HAa YPOBHE CPEIHEro OOIIETro
00pa30BaHUsI BBIJIEIEHBI CIEAYIOIINE COCTABISAIOLINE:

OCO3HaHWE OOYYAIOIMHUMHCS POCCHHCKONW TPaKTAHCKOWM  HMICHTUYHOCTH  —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbBHOCTHA U CAMOOIPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEXKICHUA JUYHOCTHU HA OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUYECKUX TPaJAULIUN 6a30BOM HAYKH XUMUHU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYalIMUXCS PYKOBOJACTBOBAThCS B  CBOEH
NEATEIBHOCTH IEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMM, ITPUCYIIIUMU LIEJTOCTHOW CUCTEME
XUMHUYECKOTO 00pa30BaHMS;

HaJIM4YK€ MPABOCO3HAHUS SKOJOTHMUECKOU KYJIbTYpbl U CIIOCOOHOCTH CTAaBUThH IIEJIU
U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeAMETa «XUMHUS» JIOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIbHOW JNESITEIbHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKHUMH,
COLMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMHU LICHHOCTSMHU W HJAEATaMU POCCHICKOIO
IPaKJAHCKOTO OOIEeCTBa, MPUHITHIMUA B OOIIECTBE HOPMaMH U TMpaBUJIaMU MOBEICHUS,
CHOCOOCTBYIOLIMMH IpOLIECCaM  CaMOMO3HAHMs, CaMOpPa3BUTHUA M HPaBCTBEHHOIO
CTaHOBJICHUS INYHOCTH 00YYaIOUTNXCS.

JInyHOCTHBIE  pe3ynbTaTbl  OCBOEHUS  NpeaMera  «XUMHUSD»  OTpaxkaroT
c(OPMUPOBAHHOCTh  OMbITA MO3HABATEIBHOM W  NPAKTUYECKON  JI€ITENbHOCTH
oOy4aroIuxcs 1o peaan3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCKOro BOCIMTAHUA:

OCO3HaHUsl OO0YyYarOUMMHUCA CBOMX KOHCTUTYIIMOHHBIX TIpaB U 0OsSI3aHHOCTEM,
YBYKECHHS K 3aKOHY U ITPABOIOPSAAKY;

NPEACTABICHUS O COLIMAIBHBIX HOPMAX U MPABUIIAX MEXKITUYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH AESATENBHOCTH MPU CO3JAHUHM YYEOHBIX
MIPOEKTOB, PEIICHUH YYE€OHbIX M TO3HABATEIBHBIX 33]a4, BBIOJHEHUH XUMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY ¥ apTyMEHTBI
JIPYTUX MIPU aHAIH3E PA3TMYHBIX BUIOB YI€OHOU ACSITEIHHOCTH;



2) IATPMOTUYECKOT0 BOCITUTAHUS:

LIEHHOCTHOIO  OTHOLIEHUS K HCTOPHMYECKOMY W  HAay4dHOMY  HacCJEIHIO
OTE€YECTBEHHON XHUMHHU;

yBaXEHUsI K TIPOLECCy TBOpUYECTBA B OOJACTH TEOPUU U MPAKTHUYECKOTO
OPUMEHEHUS XUMHHM, OCO3HAHHUS TOTO, YTO JOCTH)KEHUS HAyKH €CThb pe3yJbTar
JUTATENbHBIX HAOJIOIEHUH, KPOMOTIMBBIX 3KCIEPUMEHTAIBHBIX MOUCKOB, OCTOSTHHOTO
TpyJla yYEHBIX U PAKTHKOB;

MHTEpECa W MO3HABAaTEIbHBIX MOTHUBOB B IMOJYYEHUM U TOCIEAYIOIIEM aHAaJIU3€
MH(}OpMaIUKU 0 NEePEAOBBIX JOCTUKEHUIX COBPEMEHHOW OTEUECTBEHHOM XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEAECHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYyallUM, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHHUSIMH, U
IIPUHAMAaTh OCO3HAHHBIE PEILICHHS], OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJICHUE U MOCTYNKHA CBOUX TOBAPUIIEH C MO3HUIIUI
HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHE MOCIEICTBUM 3TUX MOCTYIIKOB;

4) dopMupoBaHNS KYJbTYPHI 310POBbSI:

NOHUMAaHUS LIEHHOCTEH 30pOoBOro u 0e30macHoro odpasa *u3HH, HEOOXOAUMOCTU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY
3/10pPOBBIO;

coOMroieHusT TpaBWil  OE30MacCHOTO OOpallleHUs C BeLIeCTBAaMH B  OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHUMAaHUSI UEHHOCTH MPaBWJI UHJIMBHUIYAIbHOTO M KOJJIEKTUBHOTO O€30MacCHOI0
NOBEJICHUS B CUTyallUsIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOAEH;

OCO3HaHUSl TOCJIEACTBUA M HENPUATHS BPEAHBIX NPUBBIYEK (YMOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

5) Tpy10BOIr0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTU B y4€OHO-HUCCIEA0BATEIbCKON NEATeIbHOCTH,
0OIIIECTBEHHO OJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIbHOCTH;

YCTAaHOBKH HA AaKTMBHOE YYacCTHME B PELIEHUU MPAKTHUYECKUX 3a/1ad COLUAIBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY U3yUYEHHUIO MPodeccuil pa3inuHOTro poja, B TOM YHUCIIE
Ha OCHOBE MMPUMEHEHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYLY, JIIOJSM TpyAa U pe3yibTaTaM TPyAOBOU N€ATEIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHAMBHIYaJTbHOM TPAaeKTOPUH 0Opa3oBaHUS,
Oyaymieil mpodeccun M peanu3aldd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XHMHHM, HMHTEPECOB U MOTpeOHOCTEH
00IIIECTBA;

6) 7K0JI0rH4eCcKOro BOCIIMTAHHUSA:

HKOJIOTMYECKH 1I€JIeCOOOpPa3HOTO OTHOIICHHS K TMpPHUpPOJAE, KaK HCTOYHHUKY
CYILLIECTBOBAHUS KU3HU HA 3EMIIE;



INOHMMaHUsl TJI00AJIBHOIO  XapakTepa HKOJOIMYECKHX MpoOseM, BIHSHUA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COUMAIBHON CpEebL;

OCO3HaHUSI HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTH)KCHMA XUMHUU JJISl PELICHUS
BOIIPOCOB PAlMOHAIIBHOIO NTPUPOOIIOIIB30BaHMS;

AKTHUBHOTO HENPUATUSA JEHWCTBUM, NPHHOCAIIMX BpEJ OKPYKAIOIIEH IPUPOIHOU
cpele, YMEHHsS TMPOTHO3UPOBATH HEOIAroNpuUsiTHbIE OSKOJIOTHYECKHE TMOCIEICTBUS
IPEAIPUHUMAEMBIX IEUCTBUHU U IIPEAOTBPAIIATh UX;

HaJU4Msl PA3BUTOIO SKOJOTHYECKOrO MBIIUIEHUS, SKOJIOTUYECKON KYJIbTYpHI,
OIbITA JEATEIBHOCTH 3KOJIOTMYECKOW HANPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOW IMPAaKTUKE, CIIOCOOHOCTH U
YMEHHUS aKTUBHO MTPOTUBOCTOATH UACOJIOTHH XeMopoOu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHUA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOILIECTBEHHOW MPaKTUKU;

IOHMMaHUs crielu(UKN XUMUU KaK HayKd, OCO3HaHUA €€ ponu B (OpMHUPOBAHUU
paIOHAJIBHOTO HAyYHOTO MBILIUICHHUS, CO3JaHUM IIEJIOCTHOTO MpPEICTaBICHUS 00
OKPYAIOIIEM MHUPE KAaK O €IMHCTBE NMPHUPOAbl M YEJIOBEKA, B MO3HAHUU HPHUPOIHBIX
3aKOHOMEPHOCTEN U PELIEHUH NPoOIEM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS,

yOex1EHHOCTH B 0CO00I 3HAYMMOCTH XUMHUH ISl COBPEMEHHOM LIUBUIIM3ALMU: B €€
IYMaHUCTHYECKONW HAmNpaBI€HHOCTH M BaXXHOM pOJIM B CO3JIaHUM HOBOM 0a3bl
MaTEpUaIbHOW KYyJNbTYpPbI, PEHICHUH TJI00aTbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YEJIOBEUECTBA — CHIPhEBOM, SHEPTETUUCCKOM, TUIIICBOW U IKOJOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIUIMHBI, OOECIIEUEHUU YCIOBUN YCIHEIIHOIO TPyJa U SKOJIOTHYECKU
KOM(OPTHOM JKM3HU KaXJA0T0 YJIeHa O0IIEeCTBa;

€CTECTBEHHO-HAYYHOI IPaMOTHOCTH: MOHUMAHUSA CYIIHOCTH METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CHOCOOHOCTH HCIIOJIb30BAaTh MOJydyaeMble
3HAHUA JJIS aHaJIu3a U OOBSICHEHMs SIBJICHUM OKPY)KAIOILIEro MUpPa M INPOUCXOSIINX B
HEM M3MEHEHWM, yMEHMs JielaTb OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAyUYHBIX
(aKTOB ¥ MMEIOIINUXCS TAHHBIX C IIEJIBIO MTOJIyYE€HHUs JOCTOBEPHBIX BHIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HMCHOJb30BATh XUMUYECKUE 3HAHUSA JJIA PELLICHHUS
po0JIEM B peAIbHBIX JKU3HEHHBIX CUTYALHSIX;

UHTEpECa K TIO3HAHUIO U UCCIIEN0BATEIBCKON NEATEIbHOCTH;

TOTOBHOCTU M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30oBaHUIO M caM000pa30BaHMUIO,
K aKTUBHOMY ITOJYYEHHUIO HOBBIX 3HAHMM IO XMMHH B COOTBETCTBUU C >KM3HEHHBIMHU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B pa3iuyHbIX cdepax MnpodeccrnoHanIbHOMI
NESATEIBHOCTH.



METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUST YIEOHOTO TIpeaMeTa « XUMUs» Ha YPOBHE
CpeaHero o0IIero 00pa3oBaHus BKIFOYAIOT:

3HAUYHUMBbIE LTSI dbopmupoBaHUs MUPOBO33pPEHUS oOy4Jaronmxcs
MEXIUCITUTUTMHAPHBIE  (MEXIPEIMETHbIE) OOIICHAYYHbIE TIOHATHS, OTPAXKAIOUIUe
I[EJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CIIENU(PUKY METOAOB MO3HAHUS, UCTIOJIb3yEeMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, DHEPIUs, SBJICHHUE, MPOILIECC, CUCTEMA,
Hay4HbId (DaKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHsI, UCCIEIOBaHUE,
HaOJII0JICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJIbHbIE ydeOHBIC JCHCTBUSA (MMO3HABATEIbHBIC, KOMMYHUKATUBHBIC,
perynaTuBHbIe), obecneunBaromme (HopMUpoBaHHE (PYHKIIMOHAIBHON TPAMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIUU 00YYaIOIUXCS;

CIIOCOOHOCTh OOYYalOIIUXCS HUCIOJIb30BaTh OCBOEHHBIE MEXAUCIHUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUEC 3HAHKS U YHUBEPCAIbHBIC yUeOHBIC NEHCTBUS B MTO3HABATEIILHON U
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe pe3yJbTaThl OTPAKAOT OBJIAJACHUE YHUBEPCATHHBIMHA yUCOHBIMU
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JCUCTBUSIMU.

OBjaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MO3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBUSA:

CaMOCTOSTEIILHO (POPMYIUPOBATh U AKTYaIHM3UPOBAThH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHuBaTh;

ONpeNeNsaTh LeIu NeATeIbHOCTH, 33/1aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHMUS,
COOTHOCHUTH PE3yJIbTaThl I€ITEIbHOCTHU C MOCTABJIEHHBIMU 1EISIMU;

MCITOJTH30BATh MTPU OCBOCHHUH 3HAHUHN MPUEMBI JIOTHUECKOTO MBIITUICHUS — BBIJICTISTh
XapaKTEpHbIC TPHU3HAKU TIOHATHA W YCTaHABIMBATh WX B3aWMOCBSI3b, HCIIOJIH30BATh
COOTBETCTBYIOIINE MOHSATUA JJIs1 OOBSICHEHUS OT/ACIIbHBIX (PAKTOB U SIBJICHU;

BbIOMpPATh OCHOBAaHUA M KPUTEPHUM ISl KIacCU(UKAIMU BEIIECTB M XMMHYECKUX
pEeaKLHnil;

yCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBSI3U MEKY U3y4aeMbIMU SIBIICHUSIMH,

CTPOUThH JIOTUYECKHUE PACCYKIEeHUS (MHIyKTUBHBIC, NCTYKTHBHBIC, [0 aHAJIOTHH),
BBISIBIIATH  3aKOHOMEPHOCTH M TPOTUBOPEYMS B  pPAacCCMAaTPUBAEMbBIX  SIBIICHUSX,
(OopMyIMpPOBaTh BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSATh B TIPOIIECCE IMO3HAHMS, HCIOJb3yeMble B XHMHH CHUMBOJIHMYECKUE
(3HAKOBBIE) MOJIETH, TPEOOPA30BHIBATH MOJICIIBHBIE TPEICTABIICHUS — XUMUYECKUN 3HAK
(cumBOII) ByeMeHTa, XUMUYecKas (popmyiia, ypaBHEHHE XMMUYECKOW pEeakuuu — IpHU
pEelIeHNN Y4YeOHBIX IMO3HABATENIbHBIX M MPAKTUYECKUX 3a]ay, MPUMEHSTh Ha3BaHHbIC
MOJICJIbHbIEC TPEJCTABICHUS [JIsi BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKITUH.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaIeTh OCHOBAMH METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEaAKIU;



dbopMynpoBaTh LENM W 3aJa4d UCCIICOBAHMSI, MCIOJIB30BaTh TMOCTABICHHBIC H
CaMOCTOSITENIbHO C(OPMYJIHUPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUA U
OCHOBBI UIsl (POPMHPOBAHUS TUIOTE3bl MO IMPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYX/ICHU;

BJIaJIETh HaBBIKAMH CAMOCTOSITEIILHOTO TUTAHUPOBAHUS M TIPOBEICHUS YICHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YyMEHHUS HaOIOAaTh 3a XOJOM IIpolecca,
CaMOCTOSITENIbHO TMPOTHO3UPOBATh €ro pe3ysbTaT, (OpMyIUpoBaTh O0000IICHUS U
BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIEIOBAaHUS, COCTaBIAThH
000CHOBaHHBIN OTUET O MPOJIeTIaHHON padoTe;

npuoOpeTaTh OMBIT YICHHUECKON HCCIIeIOBATEIbCKON M MTPOSKTHOM NEATEIBHOCTH,
MPOSBIISATH CIIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSTEILHOMY MOUCKY METOJIOB PELICHHUS
MPAKTUYECKHX 33714, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS.

3) paboTa ¢ nunopmanueii:

OPUEHTHPOBATHCS B PA3IUYHBIX HMCTOYHUKAX HHPOpMAIUK (HAYYHO-TIOMYJISpHAS
JUTepaTypa XMMHUYECKOTO COJAEp)KaHMs, CIpaBOYHBIE TMocoOus, pecypcbl MHTepHeTa),
aHAJIM3UPOBATh MH(OPMALIMIO PA3IMYHBIX BUAOB U (HOpPM NpPEACTaBICHUS, KPUTHUECKU
OLICHUBATH €€ TOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMPOCHl M MPUMEHSITH Pa3IMYHbIC METOJBI MPHU TMOUCKE U 0TOOpE
nHpOpMaIUU, HEOOXOAUMOMH JIJIsl BBIMTOTHEHUS yU€OHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

npuoOperaTh  OMBIT  HUCHOJB30BaHUS  MH(OPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTHUMAJbHYIO (OpMYy MpPEACTaBICHUS HHPOpPMAIUH
(cxembl, rpaduKy, JUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

MCTIONb30BaTh HAYYHBIH S3bIK B KAa4€CTBE CPEICTBA MpU PabOTE C XUMHUYECKOU
uH(pOopMaliel: TPUMEHATh MEXIpPEAMETHbIE (PU3NUECKHe U MaTeMaTHUYECKHUE) 3HAKH U
CUMBOJIBI, (hopMyIbl, aOOpeBHATYPBI, HOMEHKIIATYPY;

UCTIONB30BaTh W TpeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH.

OBiajeHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYX JaeMON TeMbl B XOJA€ IUAJIOra /WM
JIUCKYCCHUU, BBICKAa3bIBaTh WACH, (HOPMYIHPOBATH CBOM MPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHHS MTPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TPE3CHTallMel pe3ydbTaTOB IIO3HABATEIBHOW JEATEIHHOCTH,
MOJIyYEHHBIX CaMOCTOSITEJIbHO HJIM COBMECTHO CO CBEPCTHMKAMH IpPHU BBIMOJIHEHUU
XUMHUYECKOTO SKCIIEPUMEHTA, TMPAKTUYECKOM paboThl MO HCCIEAOBAHUIO CBOWCTB
M3y4aeMbIX BELIECTB, pealu3aluy Y4eOHOTOo MpoekTa U (OpMYyIUPOBATH BBIBOJBI IO
pe3ynpTaTtaM IPOBEAEHHBIX MCCIEHOBAHMM IYTEM COIJIACOBAHUSA IIO3ULMHA B XOJE
00CyXIeHUsI 1 0OMEHa MHEHUSIMU.

OBjajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBISITH  CBOIO  [MO3HABATEIbHYIO
JESATENbHOCTh, OMpeneNnss e€ 1edd W 3aJadd, KOHTPOJUPOBaTH W TI0 Mepe



HEOOXOIMMOCTH KOPPEKTUPOBATh MPEIaraeMblii alrOPUTM JIEHCTBHIA TPU BBHIIIOJHEHUU
y4eOHBIX M HCCJEeIOBATEIbCKUX 3a7ad, BbIOMpaTh Hambosee 3()PEeKTUBHBINA CrOCOO HX
pelIeHus ¢ YYETOM MOJTyUEHHUsI HOBBIX 3HAHHUM O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH HAa OCHOBE CaMOaHalIu3a |
CaMOOIICHKH.

IHPEJMETHBIE PE3YJ/IBTATDBI

10 KITACC

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh TPEICTABICHUNA O XUMUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-
HAay4YHOW KapTHHBI MHPA, POJIA XUMHUH B TIO3HAHWUH SIBICHUW MPUPOJIBI, B OPMUPOBAHUHT
MBIIJIEHUSI U KYJbTYpPbl JUYHOCTH, €€ (PYHKIMOHAJIBLHON T'PaMOTHOCTH, HEOOXOAMMOM
JUISL pelIeHUs] TPAKTUYECKUX 3a7ad M JKOJIOIMYEeCKM OOOCHOBAHHOTO OTHOIIECHMS K
CBOEMY 3JI0POBBIO U IPUPOJHOM CPEAE;

BJIQJICHHE CUCTEMOW XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAET: OCHOBOIOJIATratoIINe
MOHATUS (XMMHYECKUN DJIIEMEHT, aToM, JJIEKTpOHHAas 000J0Yka aromMa, MOJIeKYyJa,
BaJICHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, XHMMHYECKas CBS3b, CTPYKTypHas ¢opmynia
(pa3BEépHyTas U COKpaliéHHas), MOJb, MOJIIpHAsl Macca, MOJIAPHBIA 00BEM, yTiepO HBIN
CKeJeT, (PyHKIMOHANIbHAS TPYyIIa, paguKall, U30MepHs, H30MEPhl, TOMOJIOTHUECKHI Psijl,
TOMOJIOTH, YIJIEBOAOPOJABI, KHCIOPOX M a30TCOAEPIKAILME COCIMHEHUSA, MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAUHEHHUS); TEOPUU U 3aKOHBI
(Teopust cTpoeHuss opraHnyeckux BeniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
Jexalye B OCHOBE MOHUMAHUSI MPUYUHHOCTA M CUCTEMHOCTH XUMHUUYECKUX SIBICHUM,
(aKkTONIOTUYECKHE CBEIACHUS O CBOMCTBax, COCTaBe, IOJYYCHHH U 0€301MacHOM
WCIIOJB30BAaHUN BaXHEUIIMX OpPraHUYECKUX BEIIECTB B OBITY W MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKa;

c(OPMUPOBAHHOCTh YMEHUM BBISBISATH XapaKTEepHblE MPU3HAKU  TOHSTHM,
YCTAaHABJIMBAaTh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSITUSA MIPHU
ONMCAHUU COCTaBA, CTPOCHHUS U IPEBPAICHUN OPTaHUYECKUX COEAUHEHUN;

c(OPMUPOBAHHOCTh YMEHUW MCIOJb30BaTh XUMHUYECKYID CHMBOJIUKY JJis
COCTABJICHHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHOMN) Gdopmy
OpPraHUYeCKUX BEILECTB M YPAaBHEHUN XUMHUUYECKUX PEAKLHM, M3rOTaBIMBATH MOJIEIU
MOJIEKYJl ~ OpPraHMYECKMX BEIIECTB JUISl  WUIIOCTpPallMd HMX  XUMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS,

c(OPMHUPOBAHHOCTh YMEHUW YCTAHABIMBATh IPUHAJICKHOCTh  HM3yUEHHBIX
OpraHUYECKUX BEIECTB MO UX COCTABY M CTPOCHUIO K ONpeNeN€HHOMY Kiaccy/rpymnme
COCIMHEHHI  (YIJIEBOJOPOABL,  KHUCIOPOJ W  a30TCOAEp)KAIME  COEAMHEHUS,
BBICOKOMOJICKYJISIDHBIE COEAWMHEHHUsI), JaBaTh MM Ha3BaHUS MO CHCTEMATUYECKOU
HoMmenkiatype (IUPAC), a Takke NpUBOJUTH TPUBHAIbHBIE HA3BaHUS OTICIbHBIX



OpraHUYeCKUX BEIeCTB (ITWIIEH, MPOMNWIEH, AaleTWICH, STWJICHIJIMKOJb, TJIULEPHH,
dbenon, QopManmpaerum, aneTagbICTUl, MypaBbHHAs KHCJIOTa, YKCyCHas KHCIIOTAa,
OJIEMHOBAsl KUCJIOTa, CTEAPUHOBAs KHUCIIOTA, IIII0K03a, (PpyKTO3a, Kpaxmal, IeJUII03a,
[JIMITUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEACIIATh BUAbl XUMUYECKON CBSI3U B OPraHUYECKUX
COeIMHEHUX (OMHAPHBIC U KPATHBIE);

cOPMHUPOBAHHOCTh yMEHHUS TIPHUMEHSITh  TOJIOKEHUS  TEOPUU  CTPOCHUS
oprannueckux BemectB A. M. bytnepoBa nnsi oOBsSICHEHHS 3aBHCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh COCTaB, CTPOEHHE, (U3UUYECKUE U
XUMUYECKNE CBOWCTBA TUMUYHBIX MPECTABUTENICH PA3IMUHBIX KJIACCOB OPTaHUYECKUX
BEIECTB (METaH, dTaH, TUJICH, MPOMUJICH, aleTwIieH, Oyraauen-1,3, MeTuaOyTaaueH-
1,3, OeH30i, METaHOd, ASTaHOJ], STUJIEHTIUKOIb, TIULUEPUH, (PEHOJ, aleTaabAeru/l,
MypaBbUHAs U YKCYCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, LEeJUII0JI03a, aMUHOYKCyCHas
KHCIIOTa), WJUIIOCTPUPOBATh TE€HETHUYECKYI0 CBSI3b MEXAy HUMH YpPaBHEHHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKH YTIIEBOJAOPOTHOTO CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CHOCOOBI HMX TMEPepadOTKU U MPAKTUUYECKOE
IpUMEHEHHUE MPOAYKTOB MepepadoTKu;

c(hOpPMHUPOBAHHOCTh YMEHUH MPOBOIUTH BBIUMCICHUS 110 XUMUYECKUM YPaBHEHUSAM
(maccel, 00BEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WM TPOJAYKTA PEAKIUU TI0
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB WU MPOTYKTOB
peakIun);

c(hOpMHUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHUNA 00 OCHOBHBIX METOJAaX
HAyYHOTO TTO3HAHMSI, UCTIOJIh3YEMbIX B XUMHUU TPHU M3yUYCHUU BEIIECTB U XUMHUYECKUX
SABJICHUM (HAONIOJCHUE, HW3MEpPEHUE, JKCIEPUMEHT, MOJICTUPOBAHKE), HCIIOJIH30BAThH
CUCTEMHBbIE XUMHUYECKUE 3HAHUS JJIsl MPUHATUS PELICHUNA B KOHKPETHBIX YKU3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHUW COOJIIOJATh MpaBUiia TMOJIb30BAHUS XHUMHUYECKOU
MOCYZ01 U J1abopaTOPHBIM 000PYIOBAHHUEM, a TaK)Ke MpaBUiIa 0OpaIIeHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIIMSAMH TI0 BBIMTOTHEHHUIO Ja00OPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBITIOJHATh XUMUYECKUN IKCIIEPUMEHT
(npeBpallleHnsT OPraHMYECKHX BEIIECTB NPU HArpeBaHUU, IMOJIYYEHUE OTUICHA W
M3Y4YCHUE €T0 CBOWCTB, KAUECTBEHHBIC PEAKIIMH OPTraHUYECKHUX BEIIECTB, JCHATYPAIIHS
OCJIKOB TIPW HArpeBaHWM, I[BETHHIC PEAKIMHM OEJIKOB) B COOTBETCTBHHM C IpaBUIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpallleHUHM C BEIIeCTBaMU U J1a0OpaTOPHBIM
000pyIOBaHUEM, NPEJCTABIATh PE3YIbTaThl XUMHUYECKOTO JKCIIepUMEHTa B (dopme
3aMUCH YpaBHEHUN COOTBETCTBYIOUIMX PEAKUUi U (HOPMYIUPOBATh BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;



chOPMUPOBAHHOCTh ~ YMEHUW  KPUTHUYECKHM  aHAJU3UPOBATh  XHUMHUYECKYIO
uH(}OpMaIHIo, TTOYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB (CPEICTBAa MacCOoBOU MH(OpMaIuH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COONIOAATH MPAaBUJIA IKOJIOTHYECKH 11€1eCO00pa3HOro
MOBEACHUS B OBITY U TPYJOBOM NEATEILHOCTH B LIETSX COXPAHEHUS! CBOETO 3/10POBbS U
OKpYXamuel NPUPOJHOM Cpelbl, OCO3HaBaTh OIACHOCTh BO3JCHCTBUA HaA KUBBIC
OPTraHU3Mbl ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAs CMbICI mokaszarens 11K,
MOSICHATh Ha TMpUMEpax CIocoObl YMEHBIICHUS W TPEIOTBPAIICHHS WX BPEIHOTO
BO3JICMCTBHS HA OPTaHU3M YEJIOBEKA;

UIsi  OOy4YalIIMXCd C OrPAaHUYEHHBIMH BO3MOXHOCTSIMU 3[I0pPOBbS: yMEHHE
MPUMEHSATh 3HAaHUA OO0 OCHOBHBIX JIOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB U
XUMHUUYCCKUX SIBIICHUM;

JUISL CJIETbIX W CIA0OBHUASIIMX OOYYalOLIUXCS: YMEHUE HCIOJb30BaTh peibedHO-
TOYEYHYIO cucTeMy o0o3HaueHnuit JI. bpaitns niis 3anucu XxuMudeckux Gopmyl.

11 KITACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUSI Kypca «OOImas M HEOpraHWYecKas XUMUSD)
OTpaXkaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O XUMHUYECKOW COCTaBIIAIONIEH €CTECTBEHHO-
HAyYHOH KapTUHBI MUpPA, POJIM XUMHUHU B NTO3HAHUU SIBJICHUH MPUPOBI, B (OPMUPOBAHUH
MBIIIJIEHUS. U KYJbTYpPbl JUYHOCTH, €€ (PYHKIIMOHAJIBLHON TPaMOTHOCTH, HEOOXOAMMOM
JUTSL pelieHUs] MPAKTHYECKUX 3a7ad W IKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 37I0POBBIO U IPUPOJHON CpELE;

BJIaICHUE CUCTEMON XMMUYECKUX 3HAHUM, KOTOpasi BKJIOYAET: OCHOBOIOJIATratoIIne
HOHATHS (XMMHUYCCKHH SJIEMEHT, aTOM, H30TOom, S-, P-, 0- 3JIeKTpOHHBIE OpOUTAIIN
aTOMOB, WOH, MOJIEKYJIa, MOJIb, MOJISIPHBIH 00BEM, BAJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, CTENEHb OKHUCICHUSI, XHMHUYECKas CBs3b (KOBaJICHTHAs,
HMOHHAasl, METAJJINYEeCcKasi, BOJAOPOAHAs), KPUCTATUIMYECKAsT PEIIETKA, TUIIbl XUMUYECKUX
peaKklMii, pacTBOp, JIEKTPOIUTHI, HEIJIEKTPOIMUTHI, DIEKTPOJIUTUYECKAS IUCCOLUAINS,
OKHUCJIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKOW PpEAKIUH, XUMUYECKOE
paBHOBECHE); TEOPUUM U 3aKOHBl (TEOpUS AIEKTPOJUTHUYECKOM JUCCOLUALINH,
nepuoanyeckuii 3akoH J[. M. MenzeneeBa, 3aKOH COXpaHEHUS MAaccChl BEIIECTB, 3aKOH
COXpaHEHUSI U TPEBpAICHUS DHEPTUU MPH XUMHUYECKUX PEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XHMHHM, MHUPOBO33PEHUYECKHE 3HAHUs, JIekKallde B OCHOBE
MMOHUMAaHUSI TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SBJICHUH, (HaKTOJIOTHUYECKUE
CBEJICHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUU B O€30MaCHOM MCIOJIb30BAaHUHU BAKHEUIITUX
HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN NEITEIHHOCTH YEJI0OBEKA;

c(OPMUPOBAHHOCTh YMEHUM BBISBIATH XapakTEepHblE MPU3HAKU  TOHSTHIA,
yCTaHABJIMBAaTh MX B3aHUMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME TOHSITHUS MPHU
ONMCAaHUH HEOPTAHUYECKUX BEIIECTB U UX MPEBPAILCHU;



c(OPMUPOBAHHOCTh YMEHUW MCIOJb30BaTh XUMHUYECKYID CHMBOJIUKY JJif
cocTaByieHHs (HOPMYJT BEIIECTB M ypPaBHECHUN XUMUYECKUX PEAKINN, CUCTEMATHUECKYIO
Homenkinatypy (IUPAC) wu TpuBManbHBIC Ha3BaHHS OTACIBHBIX HEOPTAaHUYECKUX
BellecTB (yrapHbld ras, YIJICKHCJIBIA Ta3, aMMHakK, TramiéHas HW3BECTh, HeramiéHas
U3BECTh, MUThEBAS CO/A, IUPUT U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUW ONPENENSATh BAJICHTHOCTh W CTEMEHb OKHCIICHUS
XMMHUYECKUX JJIEMEHTOB B COCIMHEHUSIX PA3JIWYHOrO COCTaBa, BUJ XMMHUYECKOU CBS3H
(KoBaJIeHTHasi, HWOHHAs, METaUIMYecKas, BOJAOPOAHAs) B COCAUHEHUAX, THII
KPUCTAJNIMYECKON PEHIETKA KOHKPETHOTO BEILIECTBA (aTOMHAs, MOJEKYJIsIpHAasi, HOHHAs,
METaNINYEeCcKas), XapaKTep Cpebl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCTUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAJICKHOCTh HEOPTAaHMYECKUX
BEUIECTB IO HMX COCTaBYy K ONPEAEIEHHOMY KJIAacCy/Tpymre COEAUHEHHM (MpOCThie
BELIECTBA — METaUIbl M HEMETaJUlbl, OKCHJbl, OCHOBaHHUSA, KHUCIOTbI, aM(pOTEpHbIE
TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUM pacKphIBaTh CMBICT Iepuoanydeckoro 3akoHa /[l. .
MenpeneeBa M JEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE AaTOMOB
XUMHYECKUX dJIeMeHTOB 1—4 mnepuonoB Ilepuoandeckoil CUCTEMBI XUMHUYECKHUX
anemeHToB J{. 1. MenzaeneeBa, UCTIONB3ys TOHSTHS «S-, P-, d-2JIEKTPOHHBIE OPOUTAIINY,
(QHEPTETUYECKUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH HW3MEHCHHS  CBOWCTB
XMMHUYECKUX AJIEMEHTOB U MX COCAMHEHUU MO mepuojaMm W rpynnam llepuonnueckon
CHCTEMBI XMMHYECKUX 3JIeMeHTOB [I. 1. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE
CBOMCTBA  HEOPraHUYECKHX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOJITBEPKIATH
CYyIIECTBOBAHUE T'E€HETUYECKOM CBSI3M MEXKIY HEOPraHMYECKMMH BEIIECTBAMHU C
ITOMOUIBI0 YPABHEHUIN COOTBETCTBYIOIINX XUMHUYECKAX PEAKIIUIL;

c(OPMUPOBAHHOCTh YMEHMS KJIACCU(PUIUPOBATH XUMUYECKHUE PEAKIUU TI0
pa3IMYHBIM IIPU3HAKaM (YHUCIy U COCTABY pPEarupyrolux BEUIECTB, TEIIOBOMY 3P deKTy
peakiuu, W3MEHEHUIO CTETNCHEH OKHUCICHHS DJJIEMEHTOB, OOpaTHUMOCTH PEaKIluu,
Y4acTHUIO KaTajlnu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUN COCTABISATh YPABHEHUS PEAKIMI pPa3IMYHBIX THUIIOB,
MOJIHBIE U COKpaIIEHHbIE YPaBHEHUS PEAKIM MOHHOTO OOMEHA, yUYUThIBas YCIOBUS, IIPU
KOTOPBIX 3TU PEAKLIHNHU UAYT A0 KOHIIA;

cOPMHPOBAHHOCTh ~ YMEHHUW  TPOBOAUTH  PEAKIHUH,  MOJITBEPIKIAIOIIHEC
KAQYECTBEHHBI COCTaB PAa3JIMYHBIX HEOPTraHWYECKHUX BELIECTB, PACIIO3HABATH OIBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEUIECTB;

c(hOpMHPOBAHHOCTH YMEHUM pPacKpbIBaTh CYIIHOCTb OKHCIIUTENIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIUN MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca STHX
pEeaKUunii;



C()OPMUPOBAHHOCTb YMEHUH OOBICHATH 3aBUCUMOCTb CKOPOCTHM XHMHUYECKOU
peakiuu OT pa3iHyYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMHYECKOIO PaBHOBECHUS B
3aBMCHMOCTH OT BHeIIHero Bo3aeicTeus (npunHiui Jle [larense);

c(OpMUPOBAHHOCTh YMEHUM XapaKTEPU30BaTh XMMHUECKHUE MPOLIECCHI, JIEKALIUE B
OCHOBE IIPOMBIIIJIEHHOIO TOJYYEHHUs CEpHOM KHUCJIOTHI, aMMHakKa, a TaKxke
c(OpPMUPOBAHHOCTH MPEJACTABICHUN 00 OOIIMX HAYYHBIX MPUHLMUIAX M 3KOJIOTUYECKUX
npobiieMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUIN MPOBOAUTH BHIYMCIICHUS C UCIOJIB30BAHUEM IMOHSITHS
«MaccoBasi J10JIA BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHUHN ra30B MPU XUMUYECKUX
peakiuusax, Macchl BELIECTBA WM 00BbEMA ra30B MO0 U3BECTHOMY KOJMYECTBY BEILECTBA,
Macce Wid 00bEMY OJHOTO M3 yYacCTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOTO 3¢ ¢eKTa
pEaKuuy Ha OCHOBE 3aKOHOB COXPAHEHUS MAaCChl BEILIECTB, NPEBPALLECHUSA U COXPAHECHUS
SHEPTUH;

c()OPMUPOBAHHOCTh YMEHUU COOJIIOJaTh MpaBWa IOJIb30BAHUS XUMHUYECKOU
HOCYA0HM U 1JabopaTOpHBIM 000PYAOBAaHUEM, a TAKXKE MIPaBUJIa OOpaIllEHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIMSIMH I10 BBIIOJIHEHUIO Ja0OPATOPHBIX XUMHUECKHUX OIIBITOB;

c(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHIMOIHATh XUMHUECKUIA SKCIIEPUMEHT
(pa3nokeHue MepoKcHa BOJOpOJa B IPUCYTCTBUM KaTalau3aTopa, OIpPENEICHUE CPEeibl
pPacTBOPOB BEIIECTB C IMOMOILBK) YHHBEPCAJIBHOIO WMHIWKATOPA, BIMSHHUE Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XMMHUECKON PEaKINK, pEaKlMi HOHHOTO 0OMEHA, KaueCTBEHHBIE
peakuuu Ha cynbdar-, KapOOHAT- U XJOPHUI-aHUOHBI, HA KATHOH aMMOHMSI, pELICHHE
AKCIIEPUMEHTAIIBHBIX 3a7a4 1o TemaMm «Metamie» u «HemeTtamis»y) B COOTBETCTBUU €
MpaBUJaMu TEXHUKUA O€30MacCHOCTH NpH OOpalleHHH C BEUIECTBAaMU U JTAOOPATOPHBIM
00Opy/I0BaHUEM, MPEACTABIATh PE3YJIbTATBl XUMUYECKOTO SKCIIEPUMEHTA B (opme
3aliCH YPaBHEHHUM COOTBETCTBYIOIIMX PeakUuil U (OpMYIUPOBATH BBHIBOJABI Ha OCHOBE
JTUX PE3YJIbTATOB;

COPMUPOBAHHOCT ~ YMEHUH  KPUTHYECKM  AHAJIU3UPOBATH  XUMHUYECKYIO
UHPOpMALMIO, MOJIY4aeMyl U3  pPasHbIX HCTOYHUKOB (CpeAcTBa  MacCOBOM
KOMMYHHUKalMK, UHTEpHET U Ipyrux);

c(OpPMUPOBAHHOCTh YMEHHI COOJIOaTh MPaBUiIa SKOJIOTMUECKU IEIeCO000pa3HOro
MOBEICHUA B OBITY M TPYIOBOM JEATEIBHOCTH B IIEJIAX COXPAHEHHUSI CBOETO 370POBbS U
OKPYKAIOIEH IPUPOJHOM Cpelbl, OCO3HAaBaTh OIIACHOCTb BO3JCUCTBUS HA IKUBBIE
OpraHu3Mbl ONPEIEIEHHBIX BEUIECTB, MOHUMas cMblca mokasarens 11K, noscHsaTe Ha
npUMepax CrocoObl YMEHBIIEHUS W TPEJOTBPALICHHS MX BPEIHOTO BO3ICHCTBHS Ha
OpraHH3M YEJIO0BEKA,

Uil OOy4YarIIMXCd C OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3[0POBbSl: YMEHHE
OPUMEHATh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJAX TIIO3HAHMS BEIIECTB U
XUMUYECKHUX SIBJICHUM;

IUIA CIENbIX U CIa0OBUASIIMX OOYYaIOIIUXCS: YMEHHE HCIOJIb30BaTh pelbe(HO-
TOYEYHYIO cucTeMy 06o3HaueHuit JI. bpaiins ans 3anvucu xumMuyeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acos JJIeKTPOHHbIE
ugposbie
Ne HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Konrtpoabsnbsie IIpakTnueckue (p )
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannueckoit xumuu. Teopust ctpoeHus Bu6muotexa [JOK
11 . 3
opraHnyeckux coequHennit A. M. bytneposa https://m.edso00.ru/7f41837c
Hroro mo pazneny 3
Pasznen 2. YrieBoaopoanbl
2.1 [IpenenbHble yraeBOAOPOABI — aJTKAHbI 2
59 HenpenenbHble yraeBogopoabl: aJKeHbl, aIKaIUEHBI, 5 1 bubmmoreka [JOK
' AJIKMHBI https://m.edsoo.ru/7f41837c
2.3 Apomarnyeckue yrieBogopo bl 2
54 [IpupoaHbie UCTOYHUKH YTIIEBOJOPOIOB U HX 3 1 bu6nuoreka [IOK
' nepepadboTKa https://m.edsoo.ru/7f41837c
HWroro no pazneny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 Crnuptel. @enon 3
Anpaerunpl. KapooHoBbIe KUCTOTHI. CIIOKHBIC but6mmoreka [IOK
3.2 7 1
3upst https://m.eds00.ru/7f41837¢c
3.3 VYrineBoasl 3 1
HWroro no pazneny 13



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Pa3nen 4. A3oTcoaepskamnue opraHndecKue coeJUHEHHUs

but6mmoreka [IOK
4.1 AMuHBI. AMUHOKHUCIIOTEL benku 3 https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 3
Pa3nen 5. BoicokomoJieKyasipHble COeUHEHMsI
bubmunoreka LIOK
5.1 ITnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HauMeHoBaHue pa3iejioB H TeM MPOrpPaMMbI Kontponbubie  [IpakTHyeckue (undposbie)
Bcero oOpa3oBaTe/ibHbIE
padoTsI padoThI
pecypcsbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. Ilepnonnueckuii 3akoH U
11 Ilepuonnueckas cucteMa XUMHUUECKHUX 3eMeHToB J[. 1 3 bubmmorexa [JOK
' PHOA T https://m.edsoo.ru/7f41837c
Menneneena
Bbu6nmuoreka [JOK
1.2 CrtpoeHnue BemiecTBa. MHOT00Opasue BEIIECTB 4 https://m.edsoo.ru/7f41837¢
1.3 XVMHYECKUE PEAKIINH 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannyeckasi Xumust
bu6mmoreka [IOK
21 Merant 6 1 https://m.edsoo.ru/7f41837c
2.2 Hemeranms 1 1
2.3 CBs13b HEOPraHUUYECKUX U OPTaHUYECKUX BEIIECTB
Hroro no pazueny 17
Paznen 3. Xumus u )Ku3Hb
bu6mmoreka [IOK
1 X 4
3 VML H HBHE https://m.edso00.ru/7f41837c
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3
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https://m.edsoo.ru/7f41837c
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
aTa ungpposbIe
Ne Tema ypoxka Kontpoabnbie IIpakTuueckue A op
Bcero u3ydeHusi oOpa3zoBaTesibHbIe
padoTsI padoThI
pecypcsl
1 [IpenmeTt opraHnyeckoi XuMuu, e€ 1 bu6nuoreka [IOK
BO3HUKHOBEHUE, PA3BUTHE U 3HAUECHUE https://m.edsoo.ru/7f41837c
CraproBas quarHoctuka. Teopusi cTpoeHus bubmuoreka [JOK
2 oprannyeckux coeauHeHud A. M. bytneposa, 1 https://m.edso00.ru/7f41837c
€€ OCHOBHBIE I10JI0KEHUS
[Ipencrasnenue o kaaccuukanuu Bubmuotexa [JOK
3 opranu4eckux seiects. Homenkiarypa 1 https://m.edso00.ru/7f41837¢c
(cucTemaTuvecKas) U TpPUBUAIbHBIC HA3BAHMS
OpPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTHYECKHA Brbmorexa [IOK
4 1 https://m.edsoo.ru/7f41837¢
paa
5 MeTaH 1 3TaH — NPOCTEHIINE NPEACTABUTENN L Brbmorexa [IOK
ANKAHOB https://m.edso0.ru/7f41837c
bu6mmoreka [IOK
6 AJKEHEIL: cOCTaB U CTPOCHUC, CBOMCTBaA 1 https://m.edsoo.ru/7f41837c
. DTHJIEH U NPONHIIEH — MPOCTeHIHe 1 brbnmorexa LIOK
MPE/ICTABHTEITH ATKCHOB https://m.edsoo.ru/7f41837c
3 [Tpaktrueckas padota Ne 1. «[Tonyuenue 1 1 bubmuoreka [JOK

OTUJICHA U U3YYCHHE €TI0 CBOIICTBY
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Anxamuensl. byranuen-1,3 u metunOyraaues-

Bbubmunoreka LIOK

9 1,3. [lonmy4yeHue CHHTETUYECKOTO KayuyKa 1 https://m.edso00.ru/7f41837c
PE3UHBI
AJKHWHBI: COCTaB U OCOOEHHOCTH CTPOCHUS, bubmuoreka [JOK

10 TOMOJIOTUYECKHUM psll. AUETUIIeH — https://m.edsoo.ru/7f41837c
IIPOCTEUILNM NTPEICTAaBUTEIb AIIKUHOB

11 BbIuKceH st [0 yPaBHEHUIO XUMHYIECKON bu6miorexa LHOK
peaKIMH https://m.edsoo.ru/7f41837c

12 Apensl: 6eH301 1 TOIyoIl. TOKCHYHOCTB Bubmorexa TIOK
ApeHOB https://m.edsoo.ru/7f41837c

13 [eHeTnyecKast CBsI3b YIIIEBOIOPO/IOB, Bubmmoreka [IOK
MPUHAIISKANTUX K PA3TUYHBIM KJ1accaM https://m.edsoo.ru/7f41837c
IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOIOB: Bu6muotexa [JOK

14 MIPUPOJIHBIN ra3 U MOMyTHBIE He(TSHBIE Ta3bl, https://m.edsoo.ru/7f41837c
He(Th U POAYKTHI €€ IepepaboTKu
[IpupoaHbIe UCTOYHUKH YTIIEBOIOPOIOB: bubmuoteka [JOK

15 MIPUPOJIHBIN Ta3 U MOMYyTHBIC HEPTIHBIC Ta3bl, https://m.edsoo.ru/7f41837c
He(Th U MPOAYKTHI €€ IepepadboTKu

16 KonTposbHas padora 1o pasaeny budmiorexa LOK
«YTIEBOIOPOIBI https://m.edsoo.ru/7f41837c

17 [IpenenbHbIE OMHOATOMHBIE CIIUPTHL: METAHOJ Bubmiorexa TIOK
1 sTamoN. BonopoHas cBs3h https://m.edsoo.ru/7f41837c

18 MHoOroaroMHble CIUPTHI: ITUICHTIUKOIb U bubmmoreka [JOK

TIMLEPUH

https://m.edsoo.ru/7f41837¢c
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®deHoI: CTpPOECHUE MOJIEKYIIBI, (PU3NYECKHUE U

19
XUMHYECKHE CBOMCTBA, TPUMCHCHHE

20 Anpnreruasl: (GopMallbJeTUA U alleTalbICT U], bu6nuorexa [IOK
Arneron https://m.edsoo.ru/7f41837c

21 OIHOOCHOBHBIE NPE/IETIbHBIE KAPOOHOBBIE bu6mmorexa IIOK
KHCIOTHI: MyPABBHHAS U YKCYCHAS https://m.edsoo.ru/7f41837c

22 I[Tpaxtrueckas pabora Ne 2. «CBolicTBa but6mmorexa IIOK
PACTBOPA YKCYCHO KHCIOTEI https://m.edsoo.ru/7f41837c

23 CreapuHOBas ¥ OJIEMHOBAs KUCJIOTHI, KaK Bu6mmorexa [HOK
MPEJICTABUTENH BBICIIUX KapOOHOBBIX KHUCIIOT https://m.eds00.ru/741837c

24 MbLIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, Bubmmorexa [HOK
X MOIOIIEE JICHCTBHE https://m.edso0.ru/7f41837c
CnoxxHbie 23(DUpBI KaK MPONU3BOTHBIE bubmuoreka [JOK

25 KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIIOKHBIX https://m.edsoo.ru/7f41837c
3¢upoB

26 JKupbl: ruaponus, MpUMeHEHHeE, but6mmorexa IIOK
GUOTOTHHECKas POTIh KHPOB https://m.edsoo.ru/7f41837c
VYTrieBobl: cocTaB, KitacCupUKaIus. bu6mmoreka [IOK

27 Baxxneiimme npeacTaBuTeIN: TIIOK03a, https://m.edsoo.ru/7f41837c
dbpykTO3a, caxapo3a

28 Kpaxmai ¥ 1eJ1Ir0103a Kak IPUPOIHbIE Bu6mmorexa [HOK
ToTUMeEpHI https://m.edso0.ru/7f41837c

[TpomesxyTounas arrecranus B opMe UTOTOBOM Bu6muotexa [JOK
29 https://m.edso0.ru/7f41837¢

KOHTPOJILHON pabOThI
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bubmunoreka LIOK

30 AMMHBI: METHJIAMHH 1 aHHUIINH 1 https://m.edsoo.ru/7f41837c
AMUHOKHCIIOTHI KaK aM(pOTepHbIE Bu6muotexa [JOK

31 OpraHUYECKUE COCTUHEHUS, HX 1 https://m.edsoo.ru/7f41837c
ouosiornyeckoe 3HaueHue. [lenTuasl

32 benku kak npUpoaHbIE BEICOKOMOJIEKYJISIPHBIE 1 bu6nuorexa [IOK
COCIIMHECHUS https://m.edsoo.ru/7f41837c

33 OCHOBHBIE TOHATHS XUMUHU 1 bubmuoreka [{OK
BBICOKOMOJICKYJISIPHBIX COCIMHEHUI https://m.edsoo.ru/7f41837c
OcCHOBHBIE METO/BI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCITMHEHUN 1 bubmorexa [JOK

YIP A ' https://m.edso00.ru/7f41837c
[TnacTmacchl, Kayqyku, BOJOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KIIACC

KoanuyecTBO 4acos

JIeKTPOHHBbIE U(PPOBHIE

Ne Tema ypoka Konrpoabueie  IIpakTuyeckue Aata oOpa3oBaTe/ibHbIE
Bcero H3Y4YeHU s
padoThbI padoTsI pecypcnl

1 XUMHUYECKUH JIEMEHT. ATOM. DIEKTPOHHAs 1 bubnuotexa [JOK
KOH(UTYpaIHsi aTOMOB https://m.edsoo.ru/7f41837c
[Tepuoanueckuii 3akoH u [lepronnueckas

5 cHCTeMa XUMMHYECKuX 31eMeHToB J[. 1. 1 bubmuoteka [JOK
MengeneeBa, UX CBSI3b C COBPEMEHHOM TEOpUEH https://m.edsoo.ru/7f41837c
CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB
XUMHUYECKHUX AJIIEMEHTOB M UX COCTMHEHHH 110

3 rpyIaM U epuoaam. 3HaueHUE 1 bubmorexa [TOK

https://m.edsoo.ru/7f41837c

NEePUOIUYECKOr0 3aKOHA U CUCTEMbI XUMHUYECKUX
anemenToB J[.M1. Menneneesa B pa3BUTUN HAyKU
CtpoeHue BeliecTBa. XUMUYECKas CBSI3b, €€ bu6mmoreka [IOK

4 BH/IbI; MEXaHU3MBI 00pa30BaHUs KOBAJICHTHOU 1 https://m.edsoo.ru/7f41837c
cBsi3u. BogopoaHas cBsizb
BaneHnTHOCTB. D1€KTPOOTPULIATENBHOCTb. Bu6muotexa [JOK

5 Crenens oKucIeHus. BelecTBa MOJIEKYIIAPHOTO 1 https://m.edso00.ru/7f41837¢c
1 HEMOJICKYJIIPHOTO CTPOCHUS
[TonsTue o gucniepcHbIx cucreMax. IcTuHHbBIE U bubmunoreka LIOK

6 KOJUIOUHBIE pacTBOPBL. MaccoBas 10JIs 1 https://m.edsoo.ru/7f41837c
BEILIECTBA B PACTBOPE
Knaccudukanms 1 HOMEHKIaTypa bubnuotexa [JOK

7 HEOPraHUYECKUX COeNMHEHUN. [ eHeTnueckas 1 https://m.edso00.ru/7f41837c
CBSI3b HEOPTaHUYECKHUX BEIECTB, Pa3IUYHBIX
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KJI1aCCOB

Knaccudukanmss XuMrUuecKuX peakiuii B
HEOPraHUYECKON M OPraHN4eCcKOl XUMHH. 3aKOH

HanpsHKEHUH METAILIIOB

8 COXPAaHEHHS MACChI BEUIECTB; 3aKOH COXPAaHEHUS Bubmmorexa [IOK
https://m.edso00.ru/7f41837c

Y TIPEBPAIICHUS SHEPTUU MPU XUMHUYECKUX
peaKusx

9 Cxopoctb peaknun. OOpaTUMBbIC PEAKIIHH. bu6nuoreka [IOK
XHUMHUYECKOE PAaBHOBECHE https://m.edsoo.ru/7f41837c
[TpakTuueckas paborta Ne 1. «Bnusiaue bu6nuoreka [JOK

10 Pa3sIMYHBIX (HAKTOPOB HAa CKOPOCTH XUMHYECKON https://m.edsoo0.ru/7f41837c
peakuumn»
OnexrponauTnueckas aquccouuanus. Ilonsarue o Bu6muotexa [JOK

1 BOIOpoJHOM Mokazarene (PH) pactBopa. https://m.edsoo.ru/7f41837c
Peakniun nonnoro oomena. ['maponus
OpraHMYECKUX M HEOPraHMYECKHUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIMH. Bu6muotexa [JOK

12 ITousiTHE 00 3/1EKTPOIN3E PACIUIABOB U https://m.eds00.ru/7f41837¢c
pacTBOPOB coJieit

13 KonTponsHas pabota 1o paszeny EH6J_IHOTeKa LHOK
«TeopeTndecKkue OCHOBBI XUMHUI) hitps://m.eds00.1u/7141837¢
Mertamibl, ux nosnoxkenue B [lepuoanueckoit bu6mmoreka [IOK

14 CHUCTEME XUMUYECKUX AeMeHTOB [I. M. https://m.edso00.ru/7f41837c
MeHnieneeBa 1 0COOCHHOCTH CTPOCHUS aTOMOB.
OO6mue ¢pu3nyeckrue CBOMCTBA METAIIOB
CrinaBsl METAUIOB. DNEKTPOXHUMUUECKHIT psif brbnmorexa LIOK

15 https://m.edsoo.ru/7f41837c

16

XUMHYECKHE CBOMCTBA BAKHEHIIINX METAJLJIOB
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(HaTpuit, Kanui, KaabIii, MATHUMA, AJTFOMUHHN )
U UX COCTUHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX bu6nuoreka [IOK
COEMHECHU I https://m.edsoo.ru/7f41837c

18 XuUMHUYecKHe CBOICTBA IIMHKA, XKeye3a U UX E;ISSJ'I/I;I;T:(;(:)(?S:/EMlSNC
COETMHEHUIT S '
[IpakTrueckas padota Ne 2. "Pemenue bubnuotexa [JOK

19 AKCTIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo.ru/7f41837c
«Metamibi»"

Hewmeramnsl, ux nonoxenue B [lepruonnueckon bubmunoreka LIOK

20 CUCTEeMe XUMUYECKUX annemenToB /1. U. https://m.edsoo.ru/7f41837c
MemnzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
du3nyeckrue CBOMCTBa HEMETAIIIIOB. bubmunoreka LIOK

21 Annorponust HeMETa/UIOB (Ha IIpuMepe https://m.eds00.ru/7f41837¢c
KHCTIOpOJ1a, cephl, hocdopa u yriaeposaa)

2 XuMHIYeckue CBOWCTBA IalOTEHOB, CEPhl U UX E;IESJ'I/I//I;T:(T:)(?SII;41837C
COCTUHEHUI Am. .

’3 XuMudeckue cBoicTBa a3oTa, Gpocodpa 1 uX E;ISSJ'I/I;I;T:(;(:)(?S:/EMlSNC
COETMHEHUIT S '
XUMHYECKUE CBOMCTBA yIiiepo/ia, KPEMHUS U UX bubmmoreka [JOK

24 .

COEeINHEHUMN https://m.edsoo.ru/7f41837c

o5 IIpuMeHeHre Ba)KHEMIINX HEMETAIUIOB U UX bu6nuorexa LIOK
COEMHECHU I https://m.edso00.ru/7f41837c
O0001eHre 1 cUcTEMATU3aIMs 3HAHUN 110 TEME

bu6mmoreka [IOK
26 «Hewmetamnby. Berancnenus no ypaBHEHHSIM

XUMUYECKUX PEAKUUNA U TEPMOXUMHUYECKUE

https://m.edsoo.ru/7f41837c
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pacuérsl

[TpakTrueckas padota Ne 3. «Pemenue bubmuotexa [JOK

27 AKCIIEpUMEHTAIBHBIX 3334 110 TEME 1 https://m.edsoo.ru/7f41837c
"HemeTtamsl"y
KonTpospHas paboTa 1o TeMaM «MeTaltb» | brbnmorexa LIOK

28 1 https://m.edsoo.ru/7f41837c
«HemeTamsny S :

29 Heopraauyeckye 1 OpraHudeckie KUCIOTHI. 1 brbnmorexa LIOK
Heopranwdeckue u opraHndecKue OCHOBAHUS https://m.eds00.ru/7f41837c
AmpoTepHbIe HEOPraHNYECKUE U OPTaHUYECKUE Bu6muotexa [JOK

30 coequHeHus. [ eHernueckas CBI3b 1 https://m.edsoo.ru/7f41837c
HEOPTaHMYECKUX M OPTaHMYCCKHUX BEIICCTB
Poib XxuMuu B 00eCIIeUeHHH SKOJI0THUECKOI, Bbubmunoreka LIOK

31 JHEPreTUYeCKON U MUIIEBOI 0e30MacHOCTH, 1 https://m.edsoo.ru/7f41837c
Pa3BUTHH MEIUIIUHBI
[IpencraBnenust 00 0OMKUX HAYYHBIX MPUHIIAIIAX

32 IIPOMBIIIIEHHOIO HOJIYUYEHUS BAXKHEHIIINX 1 bubmmorexa [OK

p i https://m.edsoo.ru/7f41837c
BEIIECTB
33 YenoBek B MUPE BELIECTB U MATEPHUATIOB 1 bubmmorexa [OK
P H p https://m.edsoo.ru/7f41837c
34 XuMHS ¥ 30POBbE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






