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INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma Mo XMMHUHM Ha ypOBHE CpeIHEro o0Iero oopa3oBaHMs pa3padoTaHa Ha
ocHoBe PenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
@enepanun», TpeOOBaHMM K pe3yiabTaTaM OCBOEHHUS (eaepaibHO 00pa3oBaTENbHON
mporpamMmel  cpeaHero ooOmiero obpaszoBanums (DPOII COO), mnpencraBieHHBIX B
denepaibHOM TOCYAApPCTBEHHOM oOpazoBarenbHOM cranaapre COO, ¢ yuérom
Konnenmuu mpenogaBaHuss ydeOHOro mnpeaMera «XuMus» B 00pa3oBaTEIbHBIX
opranm3anusx Poccuiickoit denepanuu, pean3yrolIMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IIpOrpamMMbl, 1 OCHOBHBIX MOJOKE€HHIH «CTpareruu pa3BUTHs BocnuTaHus B Poccuiickoit
®enepannu Ha niepuon 10 2025 ropa» (Pacnopsbxenue IlpaBurenscta PO ot 29.05. 2015
Ne 996 - p.).

OcCHOBY MOAXO0ZI0B K pa3pabdOTKe MpOrpamMmbl 10 XMMHH, K ONPEAEIICHUIO 00ILeH
cTpareruu OOy4Y€HHs, BOCIIUTAHUS M PA3BUTUS OOYYalOUIMXCS CPEACTBAMHU Yy4eOHOIro
npenmMera «Xumus» s 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTAaBUIIM KOHIENTYalbHbIE
nooxeHuss @PI'OC COO o B3amMOOOYCIOBICHHOCTU IIEJIeH, COACpKaHUS, PE3yJIbTaTOB
oOyueHusi U TpeOOBAHM K YPOBHIO MMOATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHuE, IMOJIYy4aeMOE€ BBIIYCKHMKaMHU 00I11e00pa30BaTeabHON
OpraHM3aliM, SBJIAETCS HEOTHEMJIEMOW 4YacThl0 HX 0OO0pa3oBaHHOCTH. OHO CIYXHUT
3aBepUIAIONIMM D3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE
KITFOYEBBIX LIEHHOCTEW, MPUCYLIUX IIEIOCTHON CHUCTEME XMMHMYECKOTO 00pa3oBaHUS. DTH
LIEHHOCTU KacaloTCsl IO3HAaHHS 3aKOHOB MPHUPOABI, (OPMHpPOBAHUS MHUPOBO33PEHUS U
o01Iel KyJabTyphl YEJIOBEKA, @ TAKXKE SKOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOUIEHHSI K CBOEMY
3JI0pPOBBIO U PUPOJHOU cpene. Peanusyercst xuMuyeckoe 00pa3oBaHUE 00yJaroUXCs Ha
ypOBHE cpenHero oomiero oOpa3oBaHHUsS CpPEACTBAMHU Y4YeOHOro MpeaMera «XUMHs,
COJIEpKaHUE U MOCTPOCHHE KOTOPOIO OINpPEAENIEHbl B MPOrpamMMe IO XUMHHU C Y4ETOM
cnenuUK HAyKU XUMHH, €€ 3HaY€HUsl B MTO3HAHUU MPUPOJBI U B MAaTEPUAIBHON KU3HU
oOliecTBa, a TakXke C Y4€ToM OOIHMX 1eleil W MNPUHIUIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeaHero ooOmiero ooOpa3oBanus B Poccuiickoit
denepanum.

XUMHA Kak D3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIpaeT oco0ylo pojib B
COBPEMEHHOW LMBUJIM3allMM, B CO3JaHUM HOBOM 0a3bl MaTepUadbHOW KyibTypbl. OHa
BHOCHUT CBOH BKJaJa B (POPMHUPOBAHHUE PALIMOHAIBHOIO HAYYHOT'O MBIIUIEHUS, B CO3/IaHUE
LIEJIOCTHOTO TpPEACTaBIEHUSI 00 OKpYXKaloleM MHUpPE Kak O €IMHCTBE MPHUPOAbI U
YesoBeKa, KoTtopoe (opMUpYyeTCs B XMMHHM Ha OCHOBE IOHHUMAaHMS BEIIECTBEHHOI'O
COCTaBa OKPY>KAIOIIET0 MHUpPA, OCO3HAHUSI B3aUMOCBSI3U MEXIAYy CTPOEHHUEM BELIECTB, UX
CBOMCTBAMH U BO3MOKHBIMU O0JIACTSIMU TPUMEHEHUS.

TecHo B3auMMOAEHCTBYsST € JPYIMMHM €CTECTBEHHBIMM HayKaMM, XUMHsS CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYphl, HEOOXOUMBIM YCIOBHEM YCIEIIHOTO TPy/a
U JKU3HM Kaxa0ro ujieHa oOmiectBa. CoBpeMEeHHAast XMMHUSI KaK HayKa CO3uaTellbHasi, KaK



HayKa BBICOKHUX TEXHOJIOTUI HampaBlieHa Ha PEIICHHE TTI00aTbHBIX MPOOJIeM YCTOMUNBOTO
Pa3BUTUSL 4YEIIOBEUYECTBA — CBIPbEBOM, DHEPIr€THYECKOW, IMHUIIEBOM, 3SKOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cootBeTCTBUU C OOIIUMHM LETISIMU U MPUHLUAIIAMH CPEAHEr0 O0IIero o0pa3zoBaHus
cogepxkanne npeaMera «Xumus» (10—11 xkmacchl, 0a30BBI  ypOBEHb M3Yy4CHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOydYarommxcs,
HEOOXOMUMYI0 UM i1 BBIPAOOTKHM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEHIHOTO
BKJIIOYEHHS B JKM3Hb COIIMYMA, MPOJOJDKEHUS 0Opa30BaHUsS B PA3IMUYHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMy npeamera «XuMus» sBIsoTcs 0a30Bbie Kypcehl — « OpraHudeckas
xumus» U «OO0Imas 1 HeoOpraHWYEeCKass XUMUS», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SBJISIIOTCS OCHOBBI 0a30BOM HAayKHU: CHCTEMa 3HAHHUM MO0 HEOPraHUYECKOW XUMUU
(c BKJIIOYEHHEM 3HAHUW M3 OOIIEH XUMHUHM) M OpraHMYecKod xumuu. DopMHUpoBaHUE
JAHHOM CHUCTeMbl 3HAHUM TMPU H3IYYCHHH TMpeaMeTa O0ecrneyrMBaeT BO3MOXKHOCTb
PaccMOTPEHHsI BCEr0 MHOT0OOpa3usi BEIIECTB Ha OCHOBE OOUIMX MOHSTHUN, 3aKOHOB U
TEOPUN XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHuyeckas XuMus» copMupoBaHa B IporpaMMe Mo XMMHUU Ha OCHOBE CHCTEMHOIO
M0JIX0/1a K U3YYEHHUIO YYEOHOro Marepuaia u o0yclOBJIe€HAa UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM HAa ONPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHUYEeCKON XMMHUHM BEIECTBA PACCMATPUBAIOTCA HA YpPOBHE KJIACCHUYECKOW TEOpUHU
CTPOEHHUS OpPraHMYECKUX COCJIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKUX U
AJIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHHH BemiecTB. CBelneHus 00 M3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOXHBIX OHOJOTUYECKH
AKTUBHBIX COCIMHEHWH. B Kypce OpraHM4eckom XWUMUH TIOJIy4arOT Pa3BUTHE
chOopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001mero o0pa3oBaHWs IEepBOHAYAIbHBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KIaCCU(UKAIIMOHHBIX TMPU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKLUu.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMUs» 0a30BOT0 YPOBHS paccMaTpUBAETCS
M3YYCHHBIII Ha YPOBHE OCHOBHOIO 0OIIEro 0oOpa3oBaHUS TEOPETHUECKUN MaTephal u
(bakTonornueckrue CBEICHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmass u HeopraHuveckas XHUMHS» OO0ydarouuMcs IPeIoCTaBIseTCs
BO3MOXHOCTh OCO3HaTh 3HAYE€HHE MEPUOAMYECKOr0 3aKOHAa C OOIETEOPETUYECKUX U
METOJIOJIOTUYECKUX TMO3ULUHN, TIy0xke MOHATh UCTOPUUECKOE M3MEHEHUE (QYHKIUN 3TOTr0
3aKOHa — OT 0000mIaoIIel 10 00BACHSIONIEH U TPOTHOZUPYIOUICH.

Enunas cucrema 3HaHMM O BaXKHEHMINIMX BELIECTBaX, HX COCTaBe, CTPOCHUH,
CBOWMCTBAaX M MNPHUMEHECHHHM, A TAKXKE O XHMHUYECKHX PEAKIUsAX, HX CYIIHOCTU U
3aKOHOMEPHOCTSX MPOTEKaHUs AomoJiHsgeTcss B Kypcax 10 m 11 kiaccoB simemeHTaMu
COJICpKaHUS, UMEIOIIUMH KYJIbTYPOJIOTUYECKUN W TMPUKIAJAHON XapakTep. JTU 3HAHUS
CHOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XHUMHUH C JIPYTUMH HAayKaMH, PacKpbIBAIOT €&



pOJIb B TO3HABATEIbHOM M TMPAKTHUECKOW JESITEIBHOCTH YEJOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBA)XXCHHUS K TIPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M MPAKTUICCKUX
MPWIOKEHUN XUMUHU, TIOMOTAIOT BBITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO H
JUYHOCTHO 3HAYMMBIX MpoOiemMax, CBS3aHHBIX C XHMHEH, KPUTUYECKH OCMBICIMBATH
UH(GOPMAIIUIO U IPUMEHSTH €€ ISl MOMOJIHEHHS 3HAHUMN, PEllIeHUs] WHTEUIEKTYalbHbIX U
AKCIIEPUMEHTAIILHBIX HCCIIENOBATEIbCKUX 3a7ady. B 1e1oM coxepxkaHue y4eOHOTO
npeaMeTa «XUMHs JAHHOTO YPOBHS H3Y4YEHHUS OPHEHTHPOBAHO Ha (OPMHUpPOBAHUE Yy
00yJaroImMXCcsi MUPOBO33PEHUYECKONM OCHOBBI JIJIsl MOHUMaHUs PUI0COPCKUX HIIEH, TaKUX
KaK:  MaTepuajbHOE  E€JUHCTBO  HEOPraHMYECKOro W  OPraHuyeckoro  Mupa,
0OyCJIOBJIGHHOCTh CBOMCTB BEIIECTB HMX COCTABOM U CTPOCHHUEM, I103HABAEMOCTH
MPUPOJIHBIX SIBICHUN MyTEM SKCIEPUMEHTA W PEUICHUS MPOTUBOPEUUN MEKIY HOBBIMU
(dakTaMM ¥ TEOPETUYECKUMH TPEANOCHUIKAMHU, OCO3HAHUE POJU XUMUU B PEIICHUU
AKOJIOTMYECKUX MPOoOJeM, a Takke NpoljieM cOepekeHHs HHEPreTUYECKUX PECYpPCOB,
CBIPbsI, CO3/]aHUS HOBBIX TEXHOJIOTUH U MaTepUaJIOB.

B mnane pemeHus 3agad BOCHIUTAHUS, PA3BUTHS M COIHMAIM3AIUN OOYUYaIOIIUXCS
MPUHATHIE TPOTPAMMON MO XUMHUH MOJIXO0bl K OMPEAEICHUIO COJEPKAHUS U MOCTPOCHUS
mpeaMeTa MpeaycMaTpuBarOT (OPMHUPOBAHWE YHUBEPCAIBHBIX YYCOHBIX JIEHCTBUMA,
UMEIOIKX 0a30BO€ 3HAYEHHUE JUISl PA3IUYHBIX BHUJIOB JICSITEIBHOCTU: PELIECHUs MpoOIieM,
MOMCKa, aHajau3a U o0paboTKU MHGOPMAIUU, HEOOXOJAUMBIX JJIsi MPUOOPETEHUS OIbITa
MPAKTUYECKOM M MCCIEIOBATENBCKON JESITEIbHOCTH, 3aHUMAIONIEH BAXXHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTtuke npenojiaBaHusi XUMUU Kak Ha YpOBHE OCHOBHOTO 00111ero oOpa3oBaHusl,
TaK ¥ Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs, MPU OINPEACIICHUU COJEPKATEIbHON
XapaKTEPUCTHUKU 1€JIe U3yUYeHHs TIPeIMETa HalpaBJIE€HUEM MIEPBOCTENEHHON 3HAYMMOCTH
TPAAUIIMOHHO TPHU3HAETCS (OPMHUPOBAHUE OCHOB XWMHUYECKOW HAayKH Kak o0O0JacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, TPAKTUUECKOMN JEATEILHOCTH YEJIOBEKa U KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOHN KyJbTypbl. C METOIMYECKOM TOYKM 3pEHHsS] TaKOW MOJXOJ] K
ONpEEICHUIO 1IeIe U3yueHUsl MPeMeETa SBISETCS BIIOJIHE ONPABIaHHBIM.

CornacHo JaHHOM TOYKE 3PEHUSI TJIABHBIMU LIEJISIMU U3YUYECHUS MpeaMeTa « XUMUsH
Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBASITOTCS:

e (opmupoBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK BaKHEHUIIEH COCTaBJISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIFOUEBBIE
MOHATHUS, (DyHIAMEHTAIbHBIC 3aKOHBI M TEOPUU XWMHUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOEHUE U MOHMMAHUE CYHIHOCTH JOCTYMHBIX 0OOOIIEHUIT MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMIIEHUE C UCTOPUEH UX PAa3BUTHUSA U CTAHOBJICHMUS;

e (opmMupoBaHMEe U pa3BUTHE MPEJICTABICHUNA O HAYYHBIX METOJAX MO3HAHUS
BCIIECTB M XHWMHUUYECKHX PEAKIHi, HEOOXOIUMBIX [JIsi MPUOOPETEHUS yMEHUI
OpPUEHTUPOBATHCS B MHUPE BEIIECTB U XUMUUYECKUX SIBIICHHI, UMEIOIINX MECTO B
NIPUPOJIE, B MPAKTUUECKOU U IMOBCEIHEBHOM KU3HU;



e Da3BUTHE YMEHHH U CIOCOOOB MAESATENLHOCTH, CBSI3aHHBIX C HAOJIOJCHHEM U
OOBSICHEHMEM XHMHUYECKOTO 3KCIEepUMEHTa, COOJIOJACHHEM MpaBHsl 0€30MacHOro
oOpallleHHsI C BEIIECTBAMM.

Hapsimy ¢ »TuM, copepkarenpHash XapaKTepUCTHKa IIeed W 3amad HM3ydeHus
npeaMeTa B IporpaMMe MO0 XMMHW YTOYHEHAa M CKOPPEKTHpPOBAaHA B COOTBETCTBUU C
HOBBIMU TPUOPUTETAMH B CHCTEME cpeaHero ooOmero ooOpazoBanusi. Ceroans B
NpernojaBaHUM XUMHHM B OOJbIIEH CTENEeHH OTAAETCA MPEAINOYTECHHE MPAKTHUYECKON
KOMITOHEHTE COJIepKaHusi OOydYeHHUs, OPHUCHTHPOBAHHOW Ha IMOATOTOBKY BBIITyCKHUKA
00111e00pa3oBaTeIbHOM  OpraHu3alliy, BIAQJICIONIEr0O HE  Ha0OpOM  3HAHWH, a
(GYHKITMOHATFHOM TPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHHUSMU aKTUBHOTO TIOyYeHUS
3HAHUU U IPUMEHEHUS X B PEaIbHOM KU3HU JJIs PEIICHUs IPAKTHUECKUX 3aau.

B cBsa3u ¢ aTUM mpH U3ydeHUHU MpeaMera «XUMHS» ITOMUHHUPYIOIIee 3HAUCHHE
MPUOOPETAIOT TaKWe IeNN U 3aa49H, KaK:

amanrtanus OOydJalImuXcs K YCIOBUSM JAWHAMHYHO Pa3BHBAIOIIETOCS MHPA,
(bopMUpOBaHNE WHTEIUIEKTyaJIbHO Pa3BUTON JMYHOCTH, TOTOBOM K CcamM000pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HEHHBIX CUTYAIlUsX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMUpOBaHHE Y OOYYArOMIMXCS KJIFOYEBBIX HABBIKOB (KITIOYEBBIX KOMITETEHITHI),
UMEIOIINX YHUBEPCATHbHOE 3HAYCHHWE IJIS PA3IMYHBIX BHIIOB JCSATEIBHOCTH: DPEIICHUS
npo0iieM, MOKCKa, aHalIu3a U 00paboTKH MHPOPMAIIUH, HEOOXOAUMBIX JIJIsl TPUOOPETEHUS
OTIbITa ACSITENbHOCTH, KOTOPas 3aHUMAET BaXXHOE MECTO B MIO3HAHUM XWMUU, a TAKXKE JJIs
OLICHKH C TIO3UIMN DKOJOTHYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB U
XUMHUYECKUX TPOIIECCOB HA OPTaHM3M UYeJIOBEKa U MIPUPOIHYIO CPELY;

pa3BUTHE TO3HABATEIIHBIX HHTEPECOB, WHTEIUICKTYadbHBIX M  TBOPYECKUX
CHOCOOHOCTEH 00yYaromMXcsi: CHOCOOHOCTH CaMOCTOSATEIbHO MPHOOpETaTh HOBbBIE
3HaHHA 1O XUMHUU B COOTBETCTBHHM C >KM3HEHHBIMH MNOTPEOHOCTSIMH, HCHOJIb30BaTh
COBpEMEHHBIC MH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIsl IOUCKA U aHaln3a Y4eOHON U HayIHO-
MOMYJSIPHON HHPOPMAIIH XUMHUYECKOTO COIeP KaHNUS;

dbopMUpOBaHHE U pa3BUTHE y OOYYArOMIMXCS AaCCOLUMATUBHOTO U JIOTHMYECKOTO
MBIIUICHUS, HAOJIOMATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOMUMBI, B YAaCTHOCTH, NpPH IUIAHUPOBAHUU M TMPOBEICHUH XHUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHHE Yy OOydarommxcs YOS KIEHHOCTH B TYMAaHHUCTUYECKOW HAMpPaBICHHOCTH
XUMHH, €€ BaXHOH POJM B pEHICHUH TJI00AIbHBIX MNpoOJeM pPalMOHAIBHOTIO
OPUPOIONOIB30BAaHUS, TIOTOJHEHUS  SHEPreTUYECKHMX PECYpCOB M COXpPaHEHUS
MPUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIE
U CBOEMY 37I0POBBIO, a TAK)KE MPHUOOPETEHHUS ONBITA UCIIOJIb30BAHUS TIOTYUCHHBIX 3HAHUN
Ui TPUHATHS TPAMOTHBIX pEHICHWA B CUTYyalMsIX, CBSI3aHHBIX C XHWMHUYECKUMHU
SBJICHUSIMU.



B yueGnoMm mnaHe cpeaHero o6miero oOpa3oBaHus HpeaMeT «XuMus» 0a30BOro
YPOBHS BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAayUHbIE PEAMETHI.

OOmiee 4McIO YacoB, OTBENEHHBIX M U3YYCHHUS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oOiiero oopa3zoBaHusi, coctaiseT 68 dacoB: B 10 kmacce — 34 yaca (1 yac B
Henento), B 11 kimacce — 34 gaca (1 yac B Hezel).



COAEPKAHUE OBYYEHUSA
10 KITACC
OPI'AHNYECKASA XUMUSA
Teopernyeckne 0CHOBBI OPraHMYECKON XUMHHU

[IpenMeTr opraHnueckoil XUMUU: €€ BO3SHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB W MAaTEpHAIOB. Te€opus CTPOEHUS] OPraHUuYECKUX
coequnenuit A. M. bytiepoBa, e€ ocHOBHBIE TTo10)keHHI. CTpyKTYpHBIE (hOPMYIIbI
OpPraHMYECKHUX BeElIeCTB. [ omonorusi, wu3oMepus. XUMHUYECKas CBS3b B
OPraHMYECKUX COEAUHEHUSX — OJIMHAPHBIC U KPaTHBIEC CBS3H.

[IpencraBnenne o KinaccupUKAIMM OPTaHUYECKHX BemecTB. HomeHkmaTypa
OpPraHMYeCKUX COEJUHEHHIN (CUCTeMaTH4ecKas) W TPUBHUAJIbHBIE Ha3BaHUSA
BAKHEMIINX MPEICTABUTENEN KJIACCOB OPIraHUYECKHUX BEIIECTB.

OKCINEpUMEHTAIbHbBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPAILCHHI:
O3HAKOMJIEHHE ¢ oO0pa3llaMd OpPraHMYeCKUX BEIIECTB W MarepuajaMd Ha HX
OCHOBE, MOJICTTUPOBAHNE MOJIEKYJl OPTaHWYECKUX BEIIECTB, HAOIIOICHUE U
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPALIEHUIO OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IJIaBJIeHUE, OOYTJIMBaHUE U TOPECHHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKUM psa. MeTaH W dTaH —
MPOCTEHIIINE TPEACTABUTENIM aJKaHOB: (PU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu 3aMeIIeHUs] U TOPEHHS), HAXOXJAEHHWE B TIPUPOJE, IOJIYyUYCHHE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUUECKUN psifi. DTUIICH U MPONUIEH —
NPOCTEHIIINE TPEACTABUTENIN AJKCHOB: (DU3WYECKHME M XUMHYECKHE CBOMCTBa
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUJpaTalluM, OKUCICHUS U
MOJIMMEPU3ALINN ), TOTYYCHUE U TPUMEHEHHUE.

Ankanuensl: Oyrtaauwes-1,3 m MmermwiOyramueH-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKUE CBOMCTBA (peakuusi noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJOTUUECKUM psall. AIleTUIICH
— TMPOCTEHIIMIA TPENCTABUTENIb AJIKUHOB: COCTaB, CTpOEHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (pEaKiuu THIPUPOBAHMUSI, FAJOTCHUPOBAHUS, TUIpATALINH,
TOPEHMS ), MOJyYeHUE U IPUMEHEHHUE.

Apenbl. beH3011: cocTaB, CTpoeHHE, (PU3MUYECKHE U XUMHUUYECKHE CBOMCTBA
(peakuuu TaJIOreHUPOBAHUS M HUTPOBAHUSA), MOJyYeHUE W TIPUMEHEHHUE. 10.1)0.:
cocmaes, cmpoeHue, uzuyeckue U  XUMuUeckue  ceolcmea  (peaxkyuu



2aN02eHUPOBAHUsl U HUMPOBAHUS), NOdyYenue u npumenerue. TOKCUYHOCTH
apeHoB. [ eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIIUMHU K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKHA YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTsaubie ra3el. HedTe u e€ mpoucxoxaenue. CrocoObl nepepaboTku HeTH:
IIEPETOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHUYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIH
yrojib U MPOAYKTHI €ro MepepadoTKH.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHUS BELIECTB W MX MPEBPALLCHHIA:
O3HAKOMJIEHWE ¢ 00pa3laMu IUIaCTMACC, KaydyyKOB W PE3HHbI, KOJUIEKIUU
«Hepts» u  «YTOomp», MOAETMPOBAHHWE  MOJICKYJ  yTIEBOJOPOJOB U
raJIOT€HONPON3BOAHBIX, IPOBEICHNE MPAKTUUYECKONW PabOThI: MOTYYCHHE 3TUJICHA
Y U3YUYEHHE €r0 CBOWCTB.

Pacuérurlie 3amaun.

Bolunicnienuss mo ypaBHEHHMIO XUMHYECKOM peakuuu (Macchl, oO0BEMa,
KOJINYECTBA MCXOAHOIO BELIECTBA WM NPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OJHOTO U3 UCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIUN).

Kucyiopoacoaep:kaiiye opranndeckue coenHeHusl

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XMMUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
rajJJOr€HOBOJIOPO/IaMH, TOpPEHHE), IHpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHOroaroMHple  CHUPTHL. OJTWUJIEHIVIMKOAb M  [JIMIEPHUH: CTPOCHHE,
dusznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJIEHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHAas peaklus Ha MHOIOATOMHbIE CHUpTHI). [lelicTBue Ha
opraHusM 4esoBeka. [ I[pumenenue rimuepusa U 3THIICHTJIAKOJIA.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMaNBIAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEeakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYEHUE U IPUMEHEHHUE.

OIHOOCHOBHBIE IIpelebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOoeHHe, (pU3MuecKrue W XMMHUYECKHUE CBOICTBa (CBOMCTBA,
oOmye s Kiacca KHCIOT, peakus 3TepupuKalnn), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mbla KaK COJIM BBICIIMX KAPOOHOBBIX KUCJIOT, X MOIOILIEE AEHCTBHE.



Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaOT. [‘maponus
cnoxHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornaeckas
POJIb KUPOB.

VYrneBonpl: cocTtaB, Kjaccuukamus — yriaeBoAoB  (MOHO-, JHU- U
nosMcaxapuabl). ['oko3a — npocTeiimii MoHOCaxapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuaom Meau(Il), okucnenne ammuadyHbIM pacTBOpoM okcuna cepedpa(l),
BOCCTAaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHUE B MPUPOJE, NMPUMEHEHHUE,
ouosiorudeckas pojib. @otocuHTe3. OPyKTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u nemnonos3a kak npupoAHbie noauMepbel. CTpoeHUE Kpaxmania U
HeuroIo3bl.  Pr3nueckue M XMMHYECKHME CBOWCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAs PEAKIUs C HOJIOM).

OKCINEpUMEHTAIbHBIE METOJIBl HM3Y4YE€HUS BELIECTB W MX MPEBPALLCHHI:
pOBE/ICHNE, HAONIOJCHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcupoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIMIIEPUHA C
rugapokcuoM meau(ll)), anbaeruioB (OKUCIEHHE aMMUAYHBIM PaCTBOPOM OKCHA
cepeopa(l) m rumpoxcumom wMmenu(Il), B3ammopeiicTBHEe Kpaxmajaa ¢ HOAOM),
MIPOBEJICHUE MPAKTUYECKONU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIMYECTBA MCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIHUH IO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WM MPOJAYKTOB PEAKIIHH).

A30TCcozepKallie OPraHUuYECKUE COCTUHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHNYecKrue coequHeHus. duzndeckue
YU XMMHUYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe IHiuHa). buosornueckoe
3HAYEHUE aMUHOKHUCIOT. [lenTuapl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuunas,
BTOpUYHAs U TpETUYHAs CTPYKTypa O€JIKOB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUAPOJIU3, ACHATYpallns, KaYeCTBEHHbIE PEAKIINH Ha OCIKU.

OKCIEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
HaOJIOZICHUE U OMHUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: J€HATypalus OCJKOB MpU
HarpeBaHUM, LIBETHBIC PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUS]

OCHOBHBIE TMOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3aALUU, CPEAHSS MOJICKYJIIpHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJEKYJIAPHBIX COCAMHEHUN —
NOJINMEPHU3ALUS U MOJUKOHIEH AL



OKCTepUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M WX MPEBpalleHU:
O3HAaKOMJIEHHE C 00pa3laMH MPUPOIAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAce,
Kay4yKOB.

MeXnpeaMeTHbIE CBS3H.

Peanuzanust MeXnpenMeTHBIX CBSI3eH MPU U3YYEHUH OPTaHMYECKOW XUMHUH B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHWE KaK OOIIWX €CTeCTBEHHO-
HAYYHBIX MOHATHUN, TaK W MOHATUMN, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIbHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOTO ITUKJIA.

OOm1re ecTeCTBEHHO-HAYYHbIE TIOHATHS: SBJICHUE, HAyYHBIH (PaKT, TUIOTE3a,
3aKOH, TEOpHSsl, aHAIM3, CUHTE3, KJIACCH(UKAIM, NEePUOIUIHOCTh, HAOIIOAeHNE,
U3MEpEHHE, IKCIIEPUMEHT, MOJIETTUPOBAHUE.

duszuka: wmatepusi, DSHEprus, Macca, aroM, OJIIEKTPOH, MOJIEKYIa,
HHEPreTUYECKUN ypOBEHb, BEUIECTBO, TeJO, OO0BEM, arperatHoe COCTOSHHE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI UX U3MEPEHHUSL.

buonorus: knerka, opraHusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3MeE,
¢doTtocuHTE3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OE€NKH, YTJIEBOIBI, >KUPBHI,
(bepMeHThI).

['eorpadus: MuHepasnbl, TOpHbIE MOPOABI, MOJIE3HBIE UCKOMAaeMble, TOILIMBO,
pecypcehl.

TexHonorus: mNHILEBbIE MPOMYKTHI, OCHOBBI PAIIMOHAIBHOTO MHUTAHMUS,
MOIOIIHNE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpEenaparThl, MaTEpUAIbl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA
Teopernyeckne 0CHOBBI XUMHH

XAMHMYECKUN 3leMeHT. AToMm. Snpo aroma, H30TONBI. OJIEKTPOHHAs
00o0Ji0uKa. DHEPreTHYecKue ypoBHHU, MOAYPOBHHU. ATOMHbIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH pacHpe/esieHnsl 3JEKTPOHOB MO OpOUTAIIM B aTomax
3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypaLlnsi aTOMOB.

[lepnonnueckuii 3akoH U Ilepuonnueckas cucTeMa XMMHUYECKHUX DJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOoHA U [lepnoanueckoi CUCTEMBI
xuMuueckux anemMeHToB JI. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB XHMHUYECKHX JJEMEHTOB U
o0pa3yeMblX MMM MPOCTBIX M CIOXKHBIX BELIECTB IO TpylmaM U IEPUOAAM.
3Ha4YEHHE NIEPUOANYECKOrO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemectBa. XUMHUYECKas CBA3b. Buabl XMMHYECKOH CBA3U
(KOBaJIeHTHasl HENOJISIpHAas M MOJSpHAas, UOHHAasA, MeTauidyeckas). MexaHU3Mbl



o0pa3oBaHMs KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLenTopHblii). BomopoaHas cBA3b. BalleHTHOCTh. ONEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

Bemectsa  MOJEKYJSIPHOTO M HEMOJIEKYJISIPDHOTO  CTPOCHHsA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[lonatne o nucnepcHbIX cucrtemax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10JIs1 BEIECTBa B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHHUH. Homenknarypa
HEOPraHWYECKUX BEUIECTB. ['€HeTHyeckas CBs3b HEOPraHMYECKHX BEILECTB,
IIPUHAJIEKANMX K Pa3JIMYHBIM KJIaccaM.

Xumudeckass — peaknus. Knaccubukamuss  XUMHUYECKHX — PEaKIUd B
HEOPTraHWYECKOM M OPraHWYeCKONM XMMMH. 3aKOH COXPAHEHHS MAacChl BEIIECTB,
3aKOH COXPAHEHMS U MPEBPALLEHUS SHEPTUN TP XUMUYECKUX PEAKIIHSIX.

CKkopocTh peakiuu, €€ 3aBUCMMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakiuu. XuMH4YecKoe paBHOBecHe. DaKTOpbl, BIMAIOIIME HA COCTOSHHE
xuMuueckoro pasHosecus. [Ipunnun Jle [latense.

OnexrpoauTnueckas guccounanus. CunbHble U cinalble 3aeKkTpoiauTsl. Cpena
BOJHBIX PACTBOPOB BEUIECTB: KHUCJIasd, HEUTPAJIbHASL, IEI0YHAs.

OKHCIUTENBbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH.

OKCHEpUMEHTAIBHBIE METOAbl M3Y4YEHHMsS] BEIIECTB M HX MPEBpAIICHUIL:
nemoHcTpanus Tadmun «Ilepuonuyeckas cuctema XUMHUYECKUX 3iieMeHToB /. WM.
MenneneeBay, U3ydeHUE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOAEHUE U
OIHMCAaHNE IEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3yIoKEHUE ITEPOKCUIA
BOJIOPOJIa B PUCYTCTBUU KaTaJIn3aTOPa, ONPEIEICHUE CPEABl PACTBOPOB BELIECTB
C TMOMOIIBI0 YHHBEPCAIbHOTO HMHJIMKATOPA, pEaKIUU HOHHOTO OOMEeHa),
MIPOBEICHUE NTPAKTUYECKON paboThl «BiusHue pa3nuuHbIXx (akTOPOB Ha CKOPOCTh
XAMHYECKON PEAKLIUI.

Pacuérnbie 3anaumn.

Pacu€tel 10 ypaBHEHMSAM XMMHMYECKHX pEaKUWi, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOJIB30BAHUEM IIOHATHS «MAacCOBas
J10JIsL BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeraiuel.  Ilonoxenne HemerauioB B Ilepuoandeckoi  cucreme
xuMuueckux sneMeHToB [[. M. MenpeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).



XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS) M MX  COCOWHEHUU  (OKCHIIOB,
KHUCJIOPOACOIEPKAIUTUX KUCIOT, BOAOPOAHBIX COSTUHEHHUIN).

[IpyuMeHeHnEe BaXXHENIINX HEMETAJJIOB U UX COCIUHEHUM.

Metambl. [lomoxenue mertamioB B llepruoanyeckor CUCTEME XMMHYECKUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0UYEK
aToMOoB MeTayuioB. O0mme Qusnueckne cBoricTBa MeTauioB. CruiaBel METaJUIOB.
DIJIEKTPOXUMHUYECKUH Pl HAPSKEHUH METaJIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWM, Kalui, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUMN.

OOmue cnocoObl moyuyeHus: MeTauioB. I[IpuMeHeHne MeTalIoB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHbBIE METO/bl H3YyYE€HUS BEHIECTB M HUX IPEBpAIICHUMN:
W3yYeHHE KOJUICKIIMU «MeTallibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIIeHUE
OKCIIEPUMEHTAIBHBIX 3a7a4, HAONIOJICHWEe W OINHCAHHWE JICMOHCTPAIMOHHBIX W
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnrie 3agaun.

PacuéTel mMacchl BemiecTBa WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WU OOBEMY OJIHOTO W3 YYaCTBYIONIUX B PEAKIIMU BEIIECTB,
pacd€Thl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OTHO
13 BEILIECTB UMEET MPUMECH.

X¥VMHUA 4 KU3Hb

Ponp xumum B oOecrieUeHHH 3KOJIOTHYECKOW, SHEPTETUUECKOW W THINECBOU
0e30MmacHOCTH, pa3BUTUU MeAuLUHBL. [lOHSATHE O HaydyHBIX METOJaX IMO3HAHUS
BEILECTB U XMMUYECKUX PEAKIU.

ITpencraBiaenuss 00 OOMMX HAy4YHBIX HPHUHLMIAX [POMBIIUIEHHOTO
IIOJTyYEHHUsI BXKHEUIIINX BEILIECTB.

YenoBek B MHpE BEIIECTB M MATEPHANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepuaybl, KOHCTPYKIIMOHHBIE MaTepUalibl, KpPacKH, CTEKJIO, KepaMHKa,
MaTepuasbl Ui 3JIEKTPOHUKH, HaHOMAaTEpHUasbl, OPTaHUYECKUE UM MHUHEpaJbHbIC
ya00peHus.

XuMusA M 3[0pOBbE YEJIOBEKA: IIPABWJIA MCIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB, MpaBuia 0€30MacHOTO HCIOIb30BaHUS MpPEnapaToB ObITOBOM XUMHU
B [IOBCEIHEBHOM KHU3HHU.

MexmpenMeTHbIE CBA3H.

Peamu3anuss  MeXNpeaIMETHBIX  CBsI3ed NOpPU  HM3yYEHHMH OOIed U
HEOPTaHUYECKOM XMMHM B 11 Kilacce OCyHIECTBIIIETCS Yepe3 MCIOIb30BAHUE KaK



OOIX ©CTeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHITHH, SBIISIOIIMXCS
CHUCTEMHBIMU JJIsl OTJICTBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBIN (DakT, rUmoTe3a, 3aKOH,
TEOpUs, aHallM3, CHUHTE3, KiacCUpUKALMSA, MNEPUOAUYHOCTh, HAONIOACHHUE,
DKCHEPUMEHT, MOAECINPOBAHUE, UBMEPEHUE, SIBJICHHUE.

duznka: MaTepusi, FHEPTHs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIreTUYECKUN YPOBEHb, BEILIECTBO, TETIO,
00BbEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKHE BETUUYMHBI U €AMHHIIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.

['eorpadusi: MuHEpaBI, TOPHBIC MMOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIE, TOILIUBO,
peCypCHI.

TexHonorus: XuMuU4eckasi MPOMBIIUIEHHOCTh, METAJUIYPIHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHAJIOB, CEJIIbCKOXO3MCTBEHHOE MPOU3BOJICTBO, MHIIICBAs
MPOMBINIUICHHOCTh,  (papMameBTHYECKass  MPOMBINLIEHHOCTh,  IPOU3BOJCTBO
KOCMETHYECKHX MpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAaJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA BA3OBOM YPOBHE CPEJHET'O OBILIET O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS
00yJarmMMHUCI TPOTpaMM cpeaHero oOmiero oOpa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHbIM W TpeAMETHbIM). HayuHo-mMeToauyeckol OCHOBOM s
pa3paboTKu TJIAaHUPYEMBIX PE3YyJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIero
o0Opa30BaHUs SIBISICTCS] CUCTEMHO-IEATEILHOCTHBIN TTOIXOI.

B cooTBeTrcTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOIXOJOM B CTPYKTYpeE
JMYHOCTHBIX PE3yJbTATOB OCBOCHMS NpeIMeTa «XHUMHUS» Ha YPOBHE CPEIHEro
o01iero 00pa3oBaHwsl BBIJICTICHBI CIEAYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYaIOIIUMHUCS POCCUUCKON TPaKJaHCKON HUIAECHTUYHOCTU —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIBHOCTH U CAMOOIIPEIETICHHIO;

HaJIM4Khe MOTUBALIMK K OOYUYEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTUYHOCTU HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M UCTOPUYECKUX Tpaauluii 6a30BOM HAYKH XUMUH;

TOTOBHOCTh WM CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCS B CBOCH
NEeSATEIbHOCTH EHHOCTHO-CMBICIOBBIMU YCTAHOBKAaMH, MPUCYIIMMH 1IEITOCTHOU
CHUCTEME XMMHUYECKOTO 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
I[EJTN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JIM4HOCTHBIE PE3yJabTaThl OCBOCHHUS MpeaMeTa «XWUMHUS» JIOCTUTAIOTCS B
CANHCTBE YYEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHHM C
I'YMaHUCTHYECKUMHU, COLIMOKYIbTYPHBIMH, 1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSMU
U HJealaMHU POCCHICKOT0 Tpa)XAaHCKOTo OOIIeCTBa, MPUHATHIMH B OOIIECTBE
HOpMAaMH Y  TpaBWIAMH  TIOBEJEHUS,  CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOTIO3HAHUS, CaMOPAa3BUTHUS ¥ HPABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH
00yJaroImXxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS MpeaMera «XUMHUS»  OTpPaXKaroT
c(hOpMUPOBAHHOCTh OMBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JCSATEIHHOCTU
00ydJaronmxcs Mo peajn3aliu IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBAKEHUS K 3aKOHY U MPABOMOPSIKY;

MPEACTABIICHUS] O COIHMAIBHBIX HOPMax W TMPaBWIAX MEXITMIHOCTHBIX
OTHOLIEHUH B KOJUIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBbHOCTH TPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHUWU YYEOHBIX M TMO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAaTb MOTHUBBI, HAMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) naTPUOTHYECKOT0 BOCITUTAHNS:

[IEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHU;

YBa)KEHUsI K MPOIECCY TBOPUECTBA B OOJACTHM TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUS XHMHUHU, OCO3HAHMsI TOTO, YTO JOCTHUXKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YUEHBIX U MIPAKTHUKOB;

UHTEpeCca M I103HABATEIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEIACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEACHHE M TMOCTYNKU CBOMX TOBApHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMuUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHUA LEHHOCTEeH 370poBOoro u Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3MUYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHust mpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOM JEATEIBHOCTH;

NOHMMAHUA UEHHOCTH TPAaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOT0 MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUs NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOTr0JIsl, HAPKOTUKOB, KYpEHHUS1);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCIIEeI0BaTEIbCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M JPYrMX BHIAX
NESTEIIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPABJIEHHOCTH (B paMKaX CBOETO Kjlacca, MIKOJIbI);



MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOoeccHil pa3TuyHOro pojaa, B TOM
YUCJIE HA OCHOBE IIPUMEHEHUS NMPEAMETHBIX 3HAHUU 110 XUMUU;

YBOXEHUS K TPYAY, JIOIAM TPYJa U PE3yIabTaTaM TPYAOBOMU JAESATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpa3oBaHusi, Oyayuiedl npodeccun M peanu3alMi COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMUHU, HHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K IMPUPOAE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHHUA TJI00ATBbHOTO XapaKTepa H3KOJOTHYECKUX MpOoOJieM, BIMSHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHONU U COUUAIBHOU CPELIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIb30BAaHUS JIOCTHIKEHUM XUMHUM Ui
peuIeHus BOIIPOCOB PALIMOHAIIBHOTO TPUPOAOIIOIb30BaHNUS,

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEIl OKPYXKaKOLIEH
IPUPOJTHON cpeie, YMEHHs] MPOTHO3MPOBATH HEOIArONMPUSTHBIE SKOJIOTMUECKUE
IIOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U NPEIOTBPAILATD HX;

HAJIU4HsI Pa3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEeATEIbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
IPAaKTHUKE, CIOCOOHOCTM M YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON IPAKTHUKY;

NOHMMAaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs €€ poiu B
(OpMUPOBAHNN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHUM ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXAlOIIEM MUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWH TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpPaHEHUs
IIPUPOTHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM s  COBPEMEHHOM
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUaAIbHON KYJIBTYPbI, PEIIEHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUILIEBON U
HKOJIOTUYECKO O€30MacCHOCTH, B PA3BUTHUM MEIUIMHBI, 0OECIIEYCHUH YCIOBUM
YCHEIIHOTO TPyJAa U SKOJOTWYECKH KOMGPOPTHOM IKU3HU KaXKJIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHAIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASAIINX B HEM MU3MEHEHUN, YMEHUS J1eJaTh 000CHOBAHHbBIC 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJAaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUSA IS
pelieHust Ipo6JieM B PeabHBIX )KU3HEHHBIX CUTYAIIHsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH W  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3luYHbIX cepax mpodhecCuoHaTbHOM
JESITENBHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeameTHble pe3ybTaThl OCBOEHHS y4eOHOro mnpenMera «XUMHsS» Ha
YPOBHE CpeaHero oouiero 06pa3oBaHus BKIIOYALOT:

3HayuMble A1 (GOPMHUPOBAHHUSA  MHPOBO33PEHHUS  OOyUaOIIUXCA
MEXIUCHUIUTMHAPHBIE (MEXIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W croeuupuKy METOAOB IO3HAHUS,
UCIOJIb3YEeMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPrus, SIBICHUE,
IPOILIECC, CUCTeMa, HAyYHBIH (PaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, UCCIIeI0BaHKE, HAOTIOCHIE, U3MEPEHHE, SKCIIEPUMEHT U JAPYyTHE);

yHHUBEpCaJbHble yueOHbIC NEHCTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHEIE,

peryJSTUBHBIE), obecrieynBaroIme dhopMupoBaHue (yHKITMOHATTEHON
T'PaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00YyYaronXCs;
CIIOCOOHOCTH oOy4aromuxcs WCIIOJTh30BATh OCBOCHHBIC

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COMAIBHOU MIPAKTHUKE.

MertanpeaMeTHble pe3yiabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU M  PETYJSITUBHBIMU
JICUCTBUSIMU.

OBaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEIbHBIMH
JNEeHCTBUSIMM:

1) 0a30Bble JIOrHYeCKHUE TEeHCTBHSA:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpOBaTh  MPOOJIEMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIATh LENN JAEATEIBbHOCTH, 33/aBas IapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTH C MOCTABICHHBIMU LICJISIMU;



UCIIOJIB30BaTh MPU OCBOCHUM 3HAHWUN MNPUEMBI JIOTHUYECKOTO MBINUICHHUS —
BBIACIIATh XapAKTEPHbIE MPU3HAKA NOHATHI W YCTaHABIMBATh UX B3aHMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS ISl OOBSCHEHUS! OTACIBHBIX (PAaKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBaHUS M KPUTEPUM [JIs KJIacCU(PUKALUMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

yCTaHAaBJIMBAaTh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY HM3y4aeMbIMU
SBJICHUSIMU;

CTPOUTb JIOTMUECKUE paACCYX ACHMUsS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEYMSI B paccMaTpUBAaEMBbIX
SABIICHUAX, POPMYIHPOBATH BHIBOJbI U 3aKIIOUCHUS;

IPUMEHSATH B MPOLECCE NO3HAHUSA, UCIIONb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJIEMEHTa, XUMHuYecKas (OpMysa, YpaBHEHHUE XHUMUYECKOU
peakuuu — MpU pelIeHUHd Y4YeOHBIX MO3HABATENBHBIX M MPAKTHUECKUX 3ajad,
IPUMEHATh Ha3BaHHbIE MOJEIIbHBIE NIPEICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
IPU3HAKOB M3y4YaeMbIX BELIECTB U XUMHUYECKUX PEAKIIHM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIAJCTh OCHOBAMH METOJOB HAyYHOI'O IIO3HAHUS BEIIECTB M XUMHUYECKHX
pEeaKuunii;

(dbopMynIupoBaTh eI U 33a4U UCCIICIOBAHUS, UCIIOJIb30BATh TOCTABIICHHBIE
U CaMOCTOATEIbHO C(OPMYJIUPOBAHHBIE BONPOCHI B KAauyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI JUIsl (POPMHUPOBAHUS THIIOTE3bI IO MIPOBEPKE NPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IPOBEACHUS
YUEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOMIOJATh 32 XOJ0M
IpoLEecca, CaMOCTOATENbHO IIPOrHO3MPOBATh €ro pe3ysbTar, (OpMyJIUpOBATH
0000111eHUS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHMUS,
COCTaBJISITh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOW HCCIEAOBATENIbCKOM M MPOEKTHOM
JESTENIbHOCTH, MPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUICHUS IPAaKTUYECKUX 3a/1ad, IPUMEHEHUIO pa3InYHbIX
METOJIOB ITI03HAHMUS.

3) padora ¢ nnpopmanmeii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HH(opMmanuu (Hay4dHO-
HOIYJISIpHAsl JIUTEpaTypa XHUMHUYECKOIO COJAEp)KAHMs, CIPaBOYHbIE IOCOOWS,
pecypcel MHTepHeTa), aHAIM3UpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (opm
IIPE/ICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEITPOTHUBOPEYUBOCTH;



GbOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3JTUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEIENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BBIOMpAaTh  ONTUMAaJIbHYIO  (OpMYy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a0OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

Ogy1aieHHe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMHM eCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJ1aeMOM TEMBI B X0Ji€ AUanora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJTHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSTENILHO WM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThl MO HMCCIIEJOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peaanu3alud yIYeOHOTo MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN MyTEM COTJIACOBAHMS TO3WIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

Ogy1aieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU 1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYILIECTBISATh CBOIO TMO3HABaTEIbHYIO
NeATEIbHOCTh, Ompenessis e¢ Ieau W 3aJadyd, KOHTPOJMPOBATH U TI0 Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUHU YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BBIOMpaTh HauOoliee
3¢ PeKTUBHBIN CMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

IHPEJMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenMeTHble pe3ylbTaThl OCBOCHUS Kypca «OpraHuueckass XUMHUS»
OTPAKAOT:

c(hOPpMUPOBAHHOCTh  MPEJCTABICHUNH O XUMHUYECKOH  COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, pPOJM XWMHM B IIO3HAHUU SBJICHUU



npupoasl, B (OPMUPOBAHWUU MBINUICHUS] W  KYJbTYpPhl JIMYHOCTH, €€
(GYHKIIMOHATBHOW IPaMOTHOCTH, HEOOXOAUMOM IJIsl PEeIIEHUS MPAKTUYECKUX 3a7a4
U 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJCHUE  CHCTEMOM  XUMHUYECKUX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTOJIATAIOIIME TOHATHA (XUMHYECKHH 3JEMEHT, aroM, DSJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpaliéHHas), MOJIb, MOJSpHas
Macca, MOJIAPHBIH 00BEM, YIJIEPOJHBIA CKeleT, (QyHKIHOHAIbHAs TpYIINa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUYECKUHN pAJl, TOMOJIOTH, YTJIE€BOJOPO/IbI,
KHUCJIOPOJI M a30TCOJEp KaIMe COCTUHEHHUS, MOHOMEp, MOJUMEpP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHbIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHsI CTPOCHUS
oprannueckux BemecTB A. M. ByTnepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJWYECKHI S3BIK XWMHHU; MHPOBO33PCHUECKHE 3HAHUS,
JeXalue B OCHOBE TOHUMAHUS MPUYMHHOCTA W CHUCTEMHOCTH XHMHYECKHUX
ABJICHUH, (PAKTOJIOTUYECKUE CBEACHHMSI O CBOICTBaX, COCTaBe, IOJYyYEHUU WU
0€30MacHOM HCIOJIb30BAaHUU Ba)KHEUIINX OPraHUYECKHUX BEUIECTB B OBITY U
MPAKTHYECKOHN JEATeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMI BBIABIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BaTh COOTBETCTBYIOIINE MOHATUS IpPU
OIMMCAaHUU COCTaBa, CTPOCHMSI U MIPEBPALICHUI OPraHUYEeCKIX COCTUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIMOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYpHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
bopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
U3rOTAaBIMBATh MOJEIN MOJIEKYJl OpPraHMYECKHX BEIIECTB JJI WJUIIOCTPAIlMH HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPUHAAJIEHKHOCTh H3YUEHHBIX
OpraHUYECKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiaEéHHOMY
KJIacCy/Tpynme COeAWHEHUN (yriaeBOJOpPOAbI, KHCIOPOA M a30TCOAEpIKaIliue
COCTMHEHUS, BBICOKOMOJEKYJSPHBIE COCAMHEHMsI), 1aBaTb UM Ha3BaHUS IO
cucreMatnueckoi HoMmeHkiarype (IUPAC), a takxe NpUBOAWTH TPHBUAIbHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITUJICH, MPONUJIECH, AalleTHJICH,
ATWJICHIJIMKONb, TNHIEpUH, (eHol, (GopManbaeru]], aleTalbIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, KpaxMal, LeJUII0JI03a, TIUIHIH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEHATh BHUIbl XUMHUYECKOH CBS3U B
OpraHUYECKUX COECIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);



c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTh TIOJIOKCHHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. ByTnepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaThb  COCTaB, CTPOECHHUE,
bu3nueckue M XMMUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENECH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, dTaH, ATWJICH, MPOIMJICH, AlleTHJICH,
oyraguen-1,3, merunOyramueH-1,3, OeH307, METaHOJ], ATAHOJ, STUJICHTJIUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalbJIeTH, MypaBbUHAsA U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KMCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHHUSMH COOTBETCTBYIOIIUX XWMHUYECKHX PpEaKIHil ¢
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOTIHOTO
ChIpbsi  (He(Th, NPHUPOJAHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB epepadoTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJUTH BBIUUCICHUS TI0 XUMHYECKUM
ypaBHEHUAM (Macchl, 00bEMa, KOJMYECTBA HMCXOJHOTO BEIIECTBA WU MPOAYKTA
peaknuu 1O W3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU NPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUH BIANETh CUCTEMON 3HAaHWKA 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YeMbIX B XUMHHU TPU HU3yUYCHUH BEIECTB U
XUMUYECKUX SIBICHUN (HAOIIOICHNE, N3MEPEHNE, SKCIIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHWMHUUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUU B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallUsIX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCYJION W JTabopaTOpHBIM O0OPYIOBAaHWEM, a TaKXKe MpaBuiIa OOpaImieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKUHUSMH MO BBITOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUUIAHUPOBATH W  BBIMIONHATH XUMHYECKUI
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHNMYECKUX BEIIECTB MPU HATPEBaHUH, MIOJTyUYCHHE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBEHHBIC PEAKIUU OPTraHUYECKHX
BEILECTB, JeHaTypalusi OCJIKOB MpU HArpeBaHHM, IBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH ¢
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJOBAaHUEM, WIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO SKCIEpUMEeHTa B (opMe 3amucu ypaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GopMyIMpOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(popMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBa MacCOBOMU
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  IKOJIOTHYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENISIX
COXpAaHEHHS CBOETr0 3J0POBBS M OKpY)KAIOIIEW MPHUPOIHON Cpeibl, 0OCO3HABAThH
OMacHOCTh BO3JICUCTBUS Ha >KMBbIE OPraHU3Mbl OINPEACIEHHBIX OPTaHMYECKHUX
BEIECTB, MOHUMasi cMbica mnokazatens [IJIK, mosicHaTs Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEIOTBPAIICHUS] WX BPEAHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIsl 00yYaroumxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAaxX IO3HAHUS BEIECTB U
XUMUYECKUX SIBJICHUMU;

JUISL  CIENBIX ¥ CHA0OBUASIIUX OOYYaIOIMUXCSA: YMEHHE HCIOIh30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XuMHYeCKuX

bopmyiL.
11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOEHUsS Kypca «OOmass u HeopraHUYecKas
XUMUSD OTPAXKAIOT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHUYECKOM  COCTaBJISIOINICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJM XHWMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B (OPMUPOBAHWUU MBINUICHUS W  KYJbTYpPhl JIMYHOCTH, €€
GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM ISl PEIISHUS MMPAKTUIECKUX 3a/1a4
U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IPUPOJTHON
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XUMUYECKUA DJIEMEHT, aToM, M30TOoM, S-, p-, d-
AJIEKTPOHHBIE OpOWUTATM aTOMOB, HWOH, MOJIEKYyJa, MOJIb, MOJIAPHBIN O0O0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS, XUMUUYECKAsI CBSI3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KPUCTAJUTMYECKAs PEIIETKA,
TANBl XUMHYECKHX  PEAKIUH, PaCTBOpP, IJIEKTPOJUTHI, HEIICKTPOIUTHI,
AIEKTPOJUTUYECKAST JIUCCOLUALMSA, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakIuu, XUMHUUYECKOE pPaBHOBECHE); TCOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU AUCCOUMALNM, nepuoanueckuid 3akoH [l. M. Menpgeneesa,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPAICHUS SHEPTUU
MpY XMMHYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJHWYECKUM S3BIK XUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JIEKAINIME B OCHOBE MOHWMAHUS IMPUYUHHOCTU W
CUCTEMHOCTH XHMHMYECKUX SIBIICHHH, (PAKTOJOTMYECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€301MacCHOM MCMOJIb30BAHUM BAXKHEHIIIMX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYECKOM ESITEIILHOCTH YEIIOBEKA,



c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEPHBIC NPHU3HAKH MOHSITHUH,
YCTaHaBJIMBATh UX B3aMMOCBSA3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHATHUS NpPHU
ONMCaHUU HEOPTaHUYECKUX BEIIECTB M MX IPEBPAILCHHUIA;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XUMHUYECKYI0 CUMBOJIHMKY IS
cocTaBieHuss (HOopMyn BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKILUi,
cucrteMatnyeckyto HomeHknaTypy (IUPAC) u TpuBHaibHbIE Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKHCIBIM ras3, aMMHAK, raméHas
U3BECTh, HETalIEHask U3BECTh, MUTHEBAS COMIA, TUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM ONPEENSITh BaJICHTHOCTh U CTETIEHb OKUCICHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsA3M (KOBaJEHTHAs, MOHHAs, METAJUINYECKAs], BOJIOPOHAsA) B COCIUHEHUAX, TUIl
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
WOHHAs!, METAJUTMYECKas), XapakTep Cpelbl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUHI yCTaHaBJIUBAaTh NPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB MO MX COCTaBy K OINpeAeNEHHOMY KIiacCy/Tpyrie
COEIMHEHMI (MPOCThIE BEUIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCIJIOThI, aM(OTEpHbIE TUAPOKCU/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /J.
. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIBHYIO
U IPOTHOCTHYECKYIO (DYHKIUH;

c(hOpMUPOBAHHOCTh YMEHUM XapaKTepU30BaTh JIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |14 mnepuonos Ilepuoanueckoil cucTembl
xumuyeckux sneMmeHtoB JI. M. MenneneeBa, UCHoJyib3ysl MOHATHUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «9HEPreTUYECKUE YPOBHW, OOBSICHSTH
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JIEMEHTOB M UX COEIMHEHHUU
10 TIEpUoIaM | rpyimmaM llepuoanyeckor CUCTEMbI XUMUYECKHUX 31eMeHTOB /[[. U.
Menaeneena;

cOpMHUPOBAHHOCTh ~YMEHHUW  XapaKTepu3oBaTh  (OMHUCHIBATH)  OOIIME
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYEeCKUMU
BEIIIECTBAMHU C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUDUIIMPOBATH XUMHUYECKHE PEAKIMU I10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEHIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCIICHHUS 3JIEMEHTOB, 0OpPaTMMOCTH
peaKIMK, Y4acTHIO KaTaau3aropa);

c(hOpMUPOBAHHOCTh YMEHHMI COCTaBISITh YPABHEHMS PEAKIMA pa3TUYHBIX
THUIIOB, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA,;



c(OpMHUPOBAHHOCTh YMEHUH TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KaueCTBEHHBIH COCTAaB pPAa3jMYHbIX HEOPraHMUYECKUX BEIIECTB, pPACIIO3HABATH
OTIBITHBIM TYTéM HMOHBI, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKHUX
BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH  PpaCKpbIBaTh CYIIHOCTb  OKHUCIUTEIbHO-
BOCCTAHOBUTEJBHBIX PEAKIUNA MOCPEICTBOM COCTABICHHS AJIEKTPOHHOIO OanaHca
ATUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peaKkIMK OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PABHOBECHSI
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (npuuuui Jle latense);

c(OpMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeKal[e B OCHOBE IMPOMBINIJICHHOTO MOJyYeHHs CEPHOM KHUCIOTHI, aMMHaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAyYHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEMaxX XUMMUYECKOTO MPOU3BO/JICTBA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYHUCICHHS C HCIIOJIb30BAHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XUMUYECKUX PEaKIUAX, MACChl BEIIECTBA UM 00BEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIECTB, TEIJIOBOro 3¢ @dexra peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MaccChl
BEIIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOMIOAATh MpaBHIia MOJb30BAHUS XUMUYECKON
MOCy/IOl U J1TabOpaTOpHBIM OOOpPYAOBAaHHUEM, a TaKXKe IMpaBwiia OOpalleHus ¢
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUMSIMHU MO BBITOJTHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIMONHATH XUMHYECKUI
IKCIEPUMEHT (Pa30oKEeHHE MEPOKCHIa BOAOPOJa B MPUCYTCTBHH KaTalln3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOIIBI YHHBEPCAIBHOIO
WHUKATOPA, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peakluuu Ha cyibdar-, kapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTHOH aMMOHHUS, PELIEHUE SKCIEPUMEHTAIbHBIX 3a/a4 IO
TeMaMm «Metaey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBUIAMH TEXHUKH
0€30MacHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1TA00pATOPHBIM 000pYy10BaHUEM,
NPEACTABIATh PE3YNbTaThl XHWMHUYECKOTO JKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKmuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNIHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpElICTBAa MacCOBOMU
KOMMYHUKaIu, IHTepHEeT u ApyTrux);



c(hOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWIa  DKOJOTHYECKHU
I1€JIeCO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH JESITEIHHOCTH B IIENIAX
COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOLIEH INPUPOAHOU Cpenbl, OCO3HABATH
ONACHOCTbH BO3JCUCTBUS HA KUBbIE OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazatens [IJIK, mosicHaTe Ha mnpumMepax crnocoObl YMEHbBIIECHUS U
NpEAOTBPAICHUS UX BPEHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIsi 00yJaronmXxcsi ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3JI0POBBSI: YMEHUE
OPUMEHSATh 3HAHMUSI OO0 OCHOBHBIX JOCTYIHBIX METOAAaxX IO3HAHUS BEIECTB U
XUMHUYECKUX SIBJICHUI;

JUISL CHENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHUE HCIOIb30BaTh
penbedHO-TOUCUHYIO0 cucTeMy oOo3HaueHuit JI. bpaiins mis 3anucu XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM undposbie
Ne n/m P Kontpoabubie  IpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcsbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4eCKOH XUMUH
[Ipenmet oprannueckoit xumun. Teopus
1.1 CTPOEHHUSI OPTaHUYECKUX COCANHEHUH A. 3 0 0 https://school.oblakoz.ru/
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoast
2.1 [IpenenbHbIe YrieBOAOPOIbI — aJKaHbI 2 0 0 https://school.oblakoz.ru/
Henpene € YIJIEBOJIOPOJIbL: aJIKe
2.2 MPCASILHHIE YTICBONOPOARI: AlKCHEL, 6 0 1 https://school.oblakoz.ru/
AJIKAIUEHBI, ATKUHBI
23 ApOMaTHYECKUE YTIEBOIOPOIbI 2 0 0 https://school.oblakoz.ru/
IT
2.4 PHPOZTHIC HETORHMKH YITIEBONOPOAOE | 2 1 0 https://school.oblakoz.ru/
ux nepepadoTka
Hroro no pazgeny 12
Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHeHNs
3.1 Cruptel. ®enon 3 0 0 https://school.oblakoz.ru/
An . Kap6 .
3.2 BACTHJIEL RAPOOHOBHE KHCHOTET 6 0 1 https://school.oblakoz.ru/
CroxHble 3¢upbl
3.3 VYrieBoanl 3 1 0 https://school.oblakoz.ru/
Hroro no pasgeny 12




Pasznen 4. A3oTconeprkamue opraHnyeckue coeIuHeHust

4.1 AMuHBI. AMUHOKUCIIOTEL. benku 3 0 0 https://school.oblakoz.ru/

Uroro no pazgeny 3

Pa3nen S. BeicokoMoJIeKy I pHbIE COCAUHEHNUSA

5.1 [Tnmactmaccel. Kayuyku. Bonokna 4 1 0 https://school.oblakoz.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 3 2




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (ppossie)
Ne n/m Kontpoabneie  Ilpakruyeckue  00pazoBaTe/bHbIE
NPOrpamMMbl Bcero
padoThI padoThI pecypcnl
Pa3nen 1. TeopeTnyeckue 0OCHOBBI XUMHH
Crtpoenue atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKHX 3 0 0 https://school.oblakoz.ru/
anemeHToB /I. 1. Menneneesa
C .M §)
1.2 TPOCHHE BELIECTRA. MHOroobpasue 4 0 0 https://school.oblakoz.ru/
BEILIECTB
1.3 XUMHUYECKUE PEAKIIUU 6 1 1 https://school.oblakoz.ru/
Hroro no paszneny 13 https://school.oblakoz.ru/
Pa3nes 2. Heoprannyeckasi Xumust
2.1 MerTamisl 0 1 https://school.oblakoz.ru/
2.2 Hemeraminl 1 1 https://school.oblakoz.ru/
)3 CBs13b HCOPTAaHUYECKUX U OPTaHUYECKHUX ) 0 0 hitps://school.oblakoz.ru/
BEILECTB
Hroro no pasgeny 17 https://school.oblakoz.ru/
Pa3zgen 3. XuMus u :Ku3HbL
3.1 XUMHUSA U KU3HDb 4 1 0 https://school.oblakoz.ru/
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 3




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJTIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Neo
) Tema ypoka Hara unpponbie
n/n KonTpoabubie IIpakTuueckue o0pa3oBaTte/ibHbIE
Bcero H3Y4YeHUs
padoThI padoThI pecypcbl

Bxonnas quarnoctuka. [Ipenmer

1 OpraHUYEeCKON XMMUH, €€ 1 0 0 04.09.2023 https://school.oblakoz.ru/
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUsI OpraHUuYECKUX

2 coenunenniit A. M. byrieposa, eé 1 0 0 11.09.2023 https://school.oblakoz.ru/
OCHOBHBIE TOJIOKEHUS
[IpencraBienue o Ki1accUPUKAUU

.H

3 OPTAHiHecian: BEleeTs. HoMeHIatypa 1 0 0 https://school.oblakoz.ru/
(cucreMaTuveckas) U TPUBHAIILHBIC 18.09.2023
Ha3BaHUs OPraHMYECKUX BEILECTB
AJIKaHBI: COCTaB U CTPOCHUE

4 ’ 1 0 0 https://school.oblakoz.ru/
TOMOJIOTUYECKUH PSJT 25.09.2023 D:ISCI00L. Oax02.TU
Mertan u 3TaH — NpocTeuIIre

5 1 0 0 https://school.oblakoz.ru/
MPEICTaBUTENN aTKAHOB 02.10.2023 DESER00LOPEROLI

6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 0 0 16.10.2023 https://school.oblakoz.ru/
Otune ONWIEH — MPOCTEHIINE

7 THICH 1 TIPOTIHIIEH — HPOCTCHIIH 1 0 0 https://school.oblakoz.ru/
MPEICTaBUTENN ATKEHOB 23.10.2023
[TpaxTrueckas padota Ne 1.

8 «HounyquHe ATUJIEHA U U3YYEHHUE €T0 1 0 1 30.10.2023 https://school.oblakoz.ru/
CBOMCTB»




Ankanuensl. byranuen-1,3 u
Metunoyranuen-1,3. [lonyuenue
CUHTETUUYECKOTO KayuyKa U pE3UHBI

13.11.2023

https://school.oblakoz.ru/

10

AJIKMHEBIL: COCTaB U 0COOEHHOCTH
CTPOCHUSI, TOMOJIOTUYECKHH PS/I.
ALIETUIIEH — MPOCTEUIIHI
Hpel[CTaBI/ITeJIB AJIKUHOB

27.11.2023

https://school.oblakoz.ru/

11

Breruucnenus mo ypaBHEHUIO
XUMHYECKON peaKiuu

04.12.2023

https://school.oblakoz.ru/

12

ApeHsbl: 6eH3011 1 TonyoJ. TOKCHYHOCTD
apeHoB

11.12.2023

https://school.oblakoz.ru/

13

['eHeTnveckas CBS3b yriaeBOAOPOIOB,
MPUHAJUISKAIUX K Pa3IUYHBIM KJIaccaM

18.12.2023

https://school.oblakoz.ru/

14

KontponbHas paboTa mo pasaeny
«YTII€BOIOPOABD)

25.12.2023

https://school.oblakoz.ru/

15

IIpupoHbIE HICTOYHUKHU
YIJIEBOJOPOAOB: IPUPOAHBIN ra3 U
MONTYTHBIE HEPTSHBIE ra3bl, HEPTH U
MPOYKTHI €€ mepepadoTKu

15.01.2024

https://school.oblakoz.ru/

16

Hpe;[eanble OIHOATOMHBIC CIIUPTHI:
METAaHOJ U OTaHOJI. BO[[OpOI[HaH CBA3b

22.01.2024

https://school.oblakoz.ru/

17

MHOroaToMHbIE CIUPTHI:
STWJICHIJIUKOJb U TIIULEPUH

29.01.2024

https://school.oblakoz.ru/

18

@DeHOII: CTPOCHUE MOJIEKYIIBI,
¢bu3nyeckre 1 XMUMHUYECKHE CBOMCTBA,
IPUMEHEHHE

05.02.2024

https://school.oblakoz.ru/

19

Anpaerunsl: GopMambaeTu U
areTanpaerng. Auerod

12.02.2024

https://school.oblakoz.ru/




20

OZnHOOCHOBHBIE NIPEACIBHBIC
KapOOHOBBIE KUCIIOTHI: MypaBbHHAS U

yKCYCHast

26.02.2024

https://school.oblakoz.ru/

21

[TpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»

04.03.2024

https://school.oblakoz.ru/

22

CTeapI/IHOBaSI H OJICMHOBAs KHUCJIOTHI,
KaK MpEACTAaBUTCIIN BBICHINX
KapOOHOBBIX KHCIIOT

11.03.2024

https://school.oblakoz.ru/

23

Mpbiia Kak COJIM BBICIIIMX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JEeHCTBIUE

18.03.2024

https://school.oblakoz.ru/

24

CrnosxHble 3(hUpbl KaK MPOU3BOJAHBIE
KapOOHOBBIX KUCHOT. ['uaponus
CIIOKHBIX 3¢upoB. XKupsl: ruaponns,
pUMEHEeHHEe, OMOJIOTHYECKas pOJib
JKUPOB

25.03.2024

https://school.oblakoz.ru/

25

VYTrieBoibl: cocTaB, KitacCupUKaITHsI.
Baxnerive npencraBuTeNnu: rioKo3a,
¢bpykTO3a, caxapos3a

01.04.2024

https://school.oblakoz.ru/

26

Kpaxman u nenirono3a kak NpupoHbie
MOJINMEPBI

15.04.2024

https://school.oblakoz.ru/

27

KonTpomnpHas pabora mo pazaeny
«Kucnopozcoaepkaiiye opraHn4ecKue
COCIMHCHUS

22.04.2024

https://school.oblakoz.ru/

28

AMUHBI: METHJIAMHWH ¥ aHUJINH

29.04.2024

https://school.oblakoz.ru/

29

AMMHOKHUCIIOTHI Kak aM(pOTEpHBIE
OpraHWYECKUE COCAMHEHUS, UX
ouogornyeckoe 3HadeHue. Ilentuapl

06.05.2024

https://school.oblakoz.ru/




benku kak npupoiHbIe

30 1 https://school.oblakoz.ru/
BBICOKOMOJIEKYJISIPHBIE COEAMHEHMUSI 13.05.2024 PESCHO0LODMRAR

31 [IpoMexxyTouHas arTecTanus 1 20.05.2024 https://school.oblakoz.ru/

32 OCHOBHBIC NOHATH XHMHH . 1 https://school.oblakoz.ru/
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 20.05.2024
OCHOBHBIE METO/Ibl CHHTE3a

33 BBICOKOMOJIEKYJIIPHBIX COEIUHEHUMN. 1 20.05.2024 https://school.oblakoz.ru/
[Imactmaccel, KaydyykH, BOJIOKHA

34 Peseps 1 20.05.2024 https://school.oblakoz.ru/
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11 KIIACC

n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoThI

Jlara
H3YYeHU S

DJIEeKTPOHHBIE
nugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

BxonaHas quargsoctuka. XUMUYECKUU
3JIEMEHT. ATOM. DJEKTpOHHAas
KOH(UTryparus aTOMOB

02.09.2024

https://school.oblakoz.ru/

[Tepuonuueckuii 3akoH u [lepuoanueckas
chcTeMa XuMHYecKux aineMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOM
TEOpUEH CTPOECHHS aTOMOB

09.09.2024

https://school.oblakoz.ru/

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUN
0 TpyNIaM U nepuojam. 3HaueHue
MEPUONYECKOT0 3aKOHA U CHCTEMBbI
xumuueckux asementoB .. MeHneneeBa
B Pa3BUTHUH HAYKH

16.09.2024

https://school.oblakoz.ru/

Crtpoenue BemecTBa. XUMHYECKast CBA3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBsi3b

23.09.2024

https://school.oblakoz.ru/

BaneHTHOCTh. DNEeKTpOOTPUIIATETBHOCTD.
Crenennb okucieHus. Bemntectsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHHUS

30.09.2024

https://school.oblakoz.ru/

HOHHTI/IG (6] I[I/ICHepCHBIX CUucremMax.
HcTuHHBIC U KOJJIOUTHBIC PACTBOPHI.
MaccoBast J10JIs BEeIeCTBa B pacTBOPE

14.10.2024

https://school.oblakoz.ru/




Krnaccudukanus u HoMeHKIIaTypa
HEOPraHUYECKUX COCTUHEHUM.
['enernueckas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JIMYHBIX KJIACCOB

21.10.2024

https://school.oblakoz.ru/

Knaccudukamnus XumMudeckux peakiuii B
HEOPraHWYECKOM M OpraHUYECKON XUMUU.
3aKOH COXpaHEHHUS MACChl BELIECTB; 3aKOH
COXpaHEHU U IIPEBPALIECHUS JQHEPIUH IIPU
XUMHUYCCKUX peaKuHst

28.10.2024

https://school.oblakoz.ru/

CxkopocTts peakniuu. OOpaTUMbIC PEaKIIHH.
XHUMHUYECKOE paBHOBECHE

11.11.2024

https://school.oblakoz.ru/

10

[TpakTuyeckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HAa CKOPOCTh
XUMHYECKON PEaKIun»

25.11.2024

https://school.oblakoz.ru/

11

DNEKTPOIUTHYECKAS JUCCOITUAITHSI.
[Tonsitue o BomopoHoM nokasarene (pH)
pactBopa. Peakinu nonHoro ooOMeHa.
I'maponus opraHnyecKux u
HEOpPraHUYECKUX BEIIECTB

02.12.2024

https://school.oblakoz.ru/

12

OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIE
peakiuu. [lonsTie 06 snexTponuse
pacIuIaBoOB U pacTBOPOB COJIEH

09.12.2024

https://school.oblakoz.ru/

13

KonrtponsHas pabota no pasaeny
((TeOpeTI/IquKI/Ie OCHOBBI XUMHUN))

16.12.2024

https://school.oblakoz.ru/

14

MeTtannel, UX IMOJIOKESHHUE B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
0COOCHHOCTH CTpoeHuUs aToMOB. O01He
¢u3nyeckue CBOMCTBA METAIJIOB

23.12.2024

https://school.oblakoz.ru/




15

CrutaBbl METAIIIOB. DJIEKTPOXUMUYECKUI
Ps HAIPSKEHUN METAJLIOB

30.12.2024

https://school.oblakoz.ru/

16

XUMHYeCKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, KaTui, KaabIlui,
MarHui, aJlOMUHAN) U UX COCTUHECHUN

13.01.2025

https://school.oblakoz.ru/

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHECHUN

20.01.2025

https://school.oblakoz.ru/

18

XHUMHUECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COCTMHECHUN

27.01.2025

https://school.oblakoz.ru/

19

[TpakTrueckas padota Ne 2. "Pemenne
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe
«MeTtamib»"

03.02.2025

https://school.oblakoz.ru/

20

Hewmetamisl, ux MonoxeHue B
[Tepuoauueckoil cucreMe XUMUYECKUX
anemenToB /1. . MenaeneeBa u
O0COOEHHOCTH CTPOEHHUS aTOMOB

10.02.2025

https://school.oblakoz.ru/

21

PuU3NYECKUE CBOKMCTBA HEMETAILIIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCJIOpOJia, cepbl, hocdopa u yriaeposa)

24.02.2025

https://school.oblakoz.ru/

22

XHUMHYECKHE CBOMCTBA FaJIOTEHOB, CEPHI U
HUX COeIUHEHUN

03.03.2025

https://school.oblakoz.ru/

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHUN

10.03.2025

https://school.oblakoz.ru/

24

XUMHYECKHE CBOMCTBA yIIIEPO1a, KPEMHUS
U UX COCIUHEHUN

17.03.2025

https://school.oblakoz.ru/

25

IIpuMeHeHre Ba)KHEUINX HEMETAJUIOB U UX
COEIMHEHUN

24.03.2025

https://school.oblakoz.ru/




26

O06001IeHrEe 1 cUCTEMaTU3aLMs 3HAHUI 110
Teme «HemeTamnely. Berauciaenus mo
YpaBHEHUSM XUMHUUYECKUX PEaKLUi U
TEPMOXUMHUYECKUE PACUETHI

07.04.2025

https://school.oblakoz.ru/

27

[Tpaktrueckas padota Ne 3. «Pemenue
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe
"Hemertanmst"»

14.04.2025

https://school.oblakoz.ru/

28

KontponbHas paboTa mo TeMam
«Metamael» 1 «HemeTamie)

21.04.2025

https://school.oblakoz.ru/

29

Heoprannueckue u oprannueckue
kuciotel. Heoprannueckue u
OpraHUYEeCKUE OCHOBAHUS

28.04.2025

https://school.oblakoz.ru/

30

AMpoTepHbIC HEOPraHUYECKHE U
opraHudeckue coenuHeHus. I'enernueckas
CBSI3b HEOPraHMUYECKUX U OPraHHMYECKUX
BEILECTB

05.05.2025

https://school.oblakoz.ru/

31

[IpoMexxyTouHas arTecTanus

12.05.2025

https://school.oblakoz.ru/

32

Ponb xumun B obecrieueHUn
AKOJIOTUYECKOM, SJHEPreTUUECKON U
MUIIEBOW O€30MacHOCTH, PA3BUTUHN
MCOUIIMHBI

19.05.2025

https://school.oblakoz.ru/

33

[IpencraBnenus 00 0OMKX HAYYHBIX
MIPUHLMIIAX TPOMBIIUIEHHOTO MOJIYYEHUS
BOXHEMIIMX BEIIECTB. YEIOBEK B MHUPE
BELIECTB U MaTEepHAIIOB. XUMHUS U 3J0POBbE
YeJoBeKa

26.05.2025

https://school.oblakoz.ru/




34 Peszepn

26.05.2025

https://school.oblakoz.ru/

OBHIEE KOJIMYECTBO YACOB I10
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YUYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLHECCA OBS3ATEJIBHBIE YYEBHBIE
MATEPHAJIBI 1JI5S1 YYUEHUKA
- Xumms, 10 xmace/ Tabpuensa O.C., OctpoymoB W.I'., Cnaaxos C.A.,

AxrmmonepHoe o6mecTBo «M3marenberBo «IIpocBemenney
- Xumms, 11 xmace/ Tabpuensa O.C., OctpoymoB W.I'., Craaxos C.A.,
Axrmmonepnoe obmiectBo «M3aatenberBo «IIpocBemenney

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

- ["abpuensn, O. C. Metoaundeckoe rnocooue Xumus 10 kiacc;

- ["a6puensn, O. C. Meroanueckoe mocoorne Xumus 11 kiacc;

- [Na6puens, O. C. Xumusa 10-11 xmacc. ba3oBbli  ypOBeHb.
Metoanyeckue peKoOMeH 1aluu 1 paboyasi mporpaMma;

- labpuensu, O. C. Xumua 10-11 xmacc. ba3oBblii  ypoBeHb.
MeTtoaudeckoe mocooue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

- DNeKTPOHHBIM 00pazoBarenbHbIN pecypc «S cnam EI'D. Cpennee olriee
oOpa3oBaHue. YUeOHBIH MOIYJb MO PEUICHUIO TPYIHBIX 33JaHUs 10 yueOHOMY
npeamery «Xumus 10-11 knacces», AO U3narensctBo «IIpocBenienney;

- DneKTpOoHHBIM 00pa3oBaTeNbHbIN pecype «JloMamnue 3aganus. Cpennee
obmee obOpa3zoBanue. Xumwus», 10-11 wmace, AO  H3znarenbcTtBo
«IIpocsemieHue;

- Tpenaxep «Obnako 3Hanmiiy. Xumus. 10 krace, OO0 «Duzukon J1ady;

- Tpenaxep «O0nako 3Hanui». Xumus. 11 kmacc, OO0 «Duszukon J1ad».
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