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«bepesonckas cpeanss mkona Ne 1 um. E.K. 3sipsHoBa»

AHHOTaNus K padoueil nporpamme
yueOHOro npeamera «XuMHUs»

PaGouas mporpamma yueGHOro npeamera « XuMHs» 003aTeNbHOM MpeaMeTHON 00IacTu
«EcTecTBeHHO-Hay4YHbIe IpeAMeThD» pa3padoTaHa B COOTBETCTBUM C IMyHKTOM 18.2.2 ®I'OC
COO u peanuzyetcs 2 roga ¢ 10 mo 11 kmaccsl

Pabouas nporpamma pazpaboTana rpynmnoi y4uresneld B COOTBETCTBHHU C IOJIOKEHUEM O
pabounx mporpaMMax M OIpesessieT OpraHru3aluio 00pa30BaTeIbHON IEATEIBHOCTH YUUTENIEM B
IIKOJIE TI0 ONPEEIEHHOMY YYEOHOMY MIPEIMETY.

PaGouas nmporpamma ydyebHoro npeameta ssisercs yacteio OOIT OO0, onpeaenstomieii:

- Co/IepKaHMUE;

- IJTAaHUPYEMbIE Pe3yJIbTaThl (JINYHOCTHBIC, METANPEAMETHBIE U MPEJAMETHBIC);

- TEMaTMYeCKOE IUJJaHUPOBAHUE C Y4YETOM paboyeil mnporpaMMbl BOCHUTAHUS U
BO3MOKHOCTBIO Hctonb3oBanus DOP/IIOP;

- I0YpOYHOE IJIAaHUPOBAHUE.

PaGouas mporpamma o0Cy»XAeHa U MPHUHSITA PEIICHUEM METOAMYECKOro OObeAMHEHUS U
corjlacoBaHa 3aMECTHTENIeM JUPEKTOpa Mo y4eOHo-BocnuTaTenbHoi padore MBOY BCHI Ne 1
uM. E.K. 3bIpsiHOBa.

Jara 31.08 2023 .
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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmMa 1m0 XWMHM Ha YpOBHE CpemHero oOmero oOpa3oBaHus  pa3paboTaHa Ha
ocHoBe denepanpbHoro 3akona ot 29.12.2012 Ne 273-®3 «0OO6 oOpazoBanuu B Poccuiickoii
®enepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHHA (enepalbHOW 00pa3oBaTeIbHON MPOrpaMMbl
cpennero obmiero od6pazoanust (POII COO), mpencraBieHHbIX B DeneparbHOM TOCYAapCTBEHHOM
obpaszoBatensHOM ctangapre COO, c¢ yuérom Konuenumm mpenonaBaHus y4eOHOTO mpeaMera
«Xumusa» B o0pa3oBareibHBIX opranuzanusax Poccuiickoit @enepaluu, peanu3ylomUX OCHOBHBIC
oOpa3oBaTenbHBIE MPOrpaMMbI, M OCHOBHBIX TOJIOKEHUH «CTpaTerudl pa3BUTHS BOCHHTAHUS B
Poccutickoit ®enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenne [paButensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY MOAX0/0B K pa3paboTKe MporpaMMbl MO0 XUMHUH, K ONPEAeNICHUI0 00IIel cTpaTerud o0y4eHus,
BOCIIUTAHUS ¥ Pa3BUTHUSI 00yUJaAIOMIMXCS CPEeACTBaMHU yueOHoro nmpeamera «Xumus» aiast 10—-11 xmaccos
Ha 6a30BOM ypoOBHE cOCTaBHJIM KoHIenTyaiabHble mojoxeHuss @PI'OC COO o B3auM0o00yCI0BICHHOCTH
eJel, colepyKaHmsi, pe3yJIbTaTOB 00yUeHHsI U TpeOOBaHMIA K YPOBHIO MOJITOTOBKH BBITYCKHUKOB.
Xumuyeckoe 00pazoBaHUe, TMOJIy4aeMoe BBIMYCKHHKAMHU O0I1e00pa3oBaTebHON OpraHU3alllH,
SBJIAIETCS HEOThEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXHUT 3aBEpILAIOLIUM 3TallOM
peaiM3alnuy Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIFOUEBBIX LIEHHOCTEH, MPUCYIIUX IIEIOCTHON
CHCTEME XHMHYECKOTO OO0pa3oBaHMs. OTH IIEHHOCTH KAacalOTCsl TIO3HAHUS 3aKOHOB TPHPOJIBL,
(dbopMUpOBaHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl YEIOBEKa, a TAKXKE IKOJIOTMYECKH 0OOCHOBAHHOTO
OTHOIIEHHUS K CBOEMY 3J0pPOBbI0 M NPUPOJHOW cpene. Peannsyercs Xumuueckoe 00Opa3oBaHUE
oOyJaroluxcsi Ha ypoBHE CpeHero o0uero oopa3oBaHusi CpeICTBAMU yU€OHOIO MpeaMeTa «XUMUs»,
CoJIep’KaHue U MOCTPOEHUE KOTOPOI'O ONpeAEeHbl B TPOrpaMMe MO0 XUMUH C YUETOM CIEU(PUKU HAYKU
XMMHUH, €€ 3Ha4eHUs B MO3HAHUU MPUPOJBl U B MaTepHAIbHOW JKM3HU OOLIECTBA, a TAaKXKe C y4ETOM
o0IIMX 1eNed U MPUHIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEr0 OOIIEro
obpazoBanus B Poccuiickoit @enepanuu.

XUMHUS KaK JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTPAeT 0COOYIO POJb B COBPEMEHHOM LIMBUIIM3AINH,
B CO3/IaHMU HOBOM 0a3pl MaTepualbHOM KynbTypbl. OHa BHOCUT CBOM BKJIaa B (hopMupoBaHUE
paIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, B CO3JJaHHE IIEJIOCTHOTO MPEACTAaBIECHUS 00 OKPYKaIOLEM MUPE
KaKk O €IMHCTBE NPUPOABI U YeJOBeKa, KOTopoe (opMupyeTcs B XMMHHM HAa OCHOBE IOHUMAHUSA
BELIECTBEHHOI'O COCTAaBa OKPY’KAIOLIEr0 MUPa, OCO3HAHUS B3aUMOCBSA3H MEKy CTPOEHUEM BELIECTB, UX
CBOWCTBaMM M BO3MOXXHBIMH 00J1aCTIMHU IPUMEHEHUSL.

TecHO B3aMMOJEHCTBYSI C JAPYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs CTaja HEOTHEMJIEMOHM 4YacTbIO
MHUPOBOU KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYAa U KM3HM KaXJI0TO WiIeHa OOIEeCcTBa.
CoBpeMeHHass XUMHUSI KaKk HayKa CO3UJaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTWH HampaBlieHa Ha
peleHue riao0anbHbBIX Npo0jaeM YCTOWYMBOIO pa3BUTHs YEJIOBEYECTBA — CHIPbEBOM, SHEPreTHUUYECKOH,
MUIIEBOM, IKOJIOTHIECKON 0€30MacHOCTH U OXPaHBI 37J0POBBA.

B coorBercTBUM ¢ OOIMMH LEISAMH M MPUHLOUIIAMHA CpPEJHEro OO0Iero oOpa3oBaHUs COAEp)KaHUE
npenMera «Xumus» (10—11 kmacesl, 0a30BbIi YPOBEHb M3YUEHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO
Ha  OOLIEKYJIbTYPHYIO  IOATOTOBKY  OOy4YalOUIMXCsl, HEOOXOAMMYIO UM JJs  BBIPAaOOTKH
MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCHENIHOIO BKJIOYEHHUS B IKU3Hb COLMYMa, IPOJOJIKEHUS
00pa3oBaHMs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocTaBngomuMy npeaMeTa «XuMus» SBISI0TCS 0a30Bble Kypcehl — «Opranuueckas XxuMus» U «O0mias
U HEOPraHWYeCKass XHUMUSA», OCHOBHBIM KOMIIOHEHTOM COJEP)KAaHUS KOTODPBIX SBIISIOTCS OCHOBBI
0a30BOI HAyKHW: CUCTEMA 3HAHUI 110 HEOPTAHNMYECKOM XUMHUH (C BKIIFOUCHHEM 3HAHUN W3 OOIICH XUMHH )
n opraHuyeckon xumuu. @DopmupoBaHUE NAHHOW CHUCTEMbl 3HAHMM IpU HU3YYCHUU IIpPEAMETa
o0ecrneurnBaeT BO3MOKHOCTh PAaCCMOTPEHHS BCEI0 MHOT000pa3us BEIIECTB Ha OCHOBE OOIIMX MOHSATHUH,
3aKOHOB U TEOPUU XUMUHU.

CTpykrypa coaepxaHusi KypcoB — «Oprannyeckas xuMus» U «OOImIass 1 HeOpraHudeckass XUMUs»
copMHupoBaHa B MporpaMMme IO XUMHUH HAa OCHOBE CHCTEMHOIO MOJAXOAAa K HM3YYCHHIO Y4eOHOTo



MaTepuaga U OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUN HA OMpEHeNEHHBIX
TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKOd XMMHUHU BEIECTBA PACCMATPUBAIOTCSA HA YPOBHE
KJIACCUYECKOU TEOPUU CTPOCHHS OPraHUYECKUX COCIMHEHUH, a TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
ANIEKTPOHHBIX MpPEICTaBICHU O CTpoeHHH BemiecTB. CBelneHUs 00 M3ydaeMbIX B Kypce BellecTBax
JAIOTCS B Pa3BUTUHU — OT YIJIEBOJOPOJIOB JI0 CIOXKHBIX OMOJIOTUYECKU aKTHBHBIX COCIUHEHUH. B Kypce
OPraHMYEeCKON XHMMHU TONY4alOT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHuMs MIEPBOHAYAIILHEIC TIPEICTABICHUS O XUMUYECKOU CBSI3H, KITacCU(DUKAITMOHHBIX MPU3HAKAX
BEILIECTB, 3aBUCUMOCTHU CBOMCTB BELLECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUU.

[Tox HOBBIM yTJIOM 3peHHS B MpeAMeTe «XUMUs» 0a30BOr0 YPOBHS pacCMaTPHUBACTCS M3YyUEHHBIM Ha
YpOBHE OCHOBHOTO 001ero o0pa3oBaHMs TEOPETUUECKHM MaTepuan U (PaKTOJOTHYECKHE CBEICHUS O
BEILIECTBAX M XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOI1asi 1 HeoOpraHudeckass XuMHusi»
OoOy4aroluMcsl TPEJOCTaBISETCS BO3MOXKHOCTb OCO3HATh 3HA4YCHHE IEPHUOJUYECKOr0 3aKOHA C
OOIICTEOPETUYCCKUX M METOJOJIOTHYCCKUX TO3UIMH, TIyO)Ke IOHSATh HCTOPHUYECKOE HW3MEHEHHUE
(GyHKIHUI 3TOTO 3aKOHA — OT 00001aroMIeH 10 OOBICHSIONICH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMM O BaXKHEUIIINX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAX U MPUMEHECHHH, a
TaKXe€ 0 XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs JOIMOIHIETCS B Kypcax
10 1 11 kyaccoB 3eMeHTaMU COACPIKAHUS, UMEIOIIMMU KYJIbTYPOJIOTHUECKUN U IPUKIIAHON XapaKTep.
OTU 3HAHUS CIMOCOOCTBYIOT MOHUMAHHUIO B3aMMOCBSI3M XHMHUHU C JAPYTUMHU HAyKaMH, PacKpbIBalOT €&
pOJIb B TIO3HABATEIbHOM M MPAKTUYECKOW JEATEIHHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO
YBa)KEHHUS K MPOLIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUH XUMUHU, TOMOTalOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAYUMBIX MpOOJeMax, CBSI3aHHBIX C
XUMHEH, KPUTUYECKU OCMBICTUBATh MH(OOPMALIUIO U IPUMEHSTH €€ JIsl OTIOTHEHUS 3HAHUH, PeleHUs
WHTEJUICKTYAJIbHBIX M SKCIIEPUMEHTAIBHBIX UCCIIEI0BATENbCKUX 3a71a4. B 11emom copepxanue yaeOHOTro
npenMera «XuMUs» JaHHOTO YPOBHS M3yY€HUS OPHEHTUPOBAHO Ha (HOpMUpOBaHHE y O0OYyYaIOIIUXCS
MHUPOBO33PEHUECKONW OCHOBBI JIJIs1 MOHUMAaHUS (HUIT0CODCKUX MIeH, TAKUX KaK: MaTepruaIbHOE €AMHCTBO
HEOPTaHMYECKOTO M OPTaHHYeCKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTaBOM U
CTPOCHUEM, IMO3HABAEMOCTh MPUPOAHBIX SABJICHUN IMYTEM SKCIEPUMEHTAa W PEUIEHUS MPOTUBOPEUUN
MEXIy HOBBIMU (haKTaMU U TEOPETHUECKUMHU MPEANOCHUTKAMU, OCO3HAHWE POJM XUMHUU B PEIICHUH
AKOJIOTUYECKUX TPOOIeM, a TakkKe podiemM cOepexeHus: IHEPreTUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS
HOBBIX TEXHOJIOTUW U MaTEPUAIOB.

B mnmane pemenus 3amad  BOCHUTAHMS, DPA3BUTHS W COIMAIM3AIMMA OOYYAIOMIMXCS TPHUHSTHIC
MpOrpaMMON IO XUMHUM TOAXOAbI K OIPEHEICHUIO0 COAEpPKaHUA M IOCTPOCHUS IpeaMeTra
MpeAyCMaTpuBaOT (OPMUPOBAHNE YHUBEPCATBHBIX YUEOHBIX ACHCTBUN, UMEIOIMMNX 0a30BOE 3HAUCHUE
JUIS pa3NTUYHBIX BUIOB JIESATENBHOCTH: pelIeHHs MpobeM, orcKa, aHainu3a u o0paboTku nHpopMaium,
HEOOXOUMBIX Il TPUOOpPETEHUs OIbITa MPAKTUYECKOW U HCCIIENOBATEIHCKON JeATEeIbHOCTH,
3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUM XUMUHU.

B nmpakTuke npenogaBaHusi XUMUU KaK HAa yPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs, TaK U HA YPOBHE
cpenHero obiero oopazoBaHus, IPU OMPEACICHUU COIEePKATEIHHON XapaKTEPUCTUKH TIeNIel U3ydeHHs
MpeAMETa HAMpaBJICHUEM TEPBOCTEIIEHHON 3HAYMMOCTH TPAIUIMOHHO MpU3HAETCS (OPMHUPOBAHUE
OCHOB XMMHUYECKON HayKH KaK 0OJacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYECKOU JEeSTeNbHOCTU
YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. C METOAUYECKON TOYKH 3PEHHS TaKON
MOJXO/1 K ONPEAEIICHUIO LIeJIeW U3YUEHUs IIPEIMETA SBIISIETCS BIIOJIHE ONPAaBIaHHBIM.

CoracHO TaHHOW TOYKE 3PEHUS TJIABHBIMH IEJISIMU MU3YyUCHUS TIpeIMeTa «XUMUs» Ha 0a30BOM ypOBHE
(10 —11 xn.) sByISIFOTCS:

(hopMHUpPOBaHKE CHCTEMbl XUMUUYECKUX 3HAHWN KaK BOXKHEWINIEH COCTABISIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpPa, B OCHOBE KOTOPOH JieaT KIFOYEBBIE MOHATHS, (DyHIaMEHTaIbHBIE 3aKOHBI U TEOPHUH
XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE U TIOHMMaHUE CYIIHOCTH JOCTYIHBIX 00O0OIIeHHI
MHPOBO33PEHUECKOI0 XapaKTePa, 03HAKOMIJIEHUE C UCTOPUEH X PA3BUTHS U CTAHOBJICHHUS;
dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax MO3HAHMS BEIIECTB M XUMHUYECKHX
peaxiuii, HeOOXOUMBIX JJIsl MPUOOPETCHUS YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB M XUMHUECKUX
SIBJIEHU, UMEIOIINX MECTO B IPUPOJIE, B MPAKTHUECKOM 1 MOBCEAHEBHOM KU3HU,



Pa3sBUTHC yMeHI/If/’I A CI0oco0O0B JACATCIIPHOCTH, CBA3aHHBIX C HaGJHOILCHI/ICM A OOBSICHEHHEM
XMMHYECKOT0 SKCIEPUMEHTa, COOIIOICHHEM MPAaBII OE301acCHOT0 OOpAIICHHUS C BEIIECTBAMH.
Hapsiny ¢ aTuM, coaeprxaTenbHas XapaKTepHCTHKA IIeNeil U 3a/1a4 U3yueHHs IpeaMeTa B IporpaMme 1o
XMMHUH YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBHU C HOBBIMH IPUOPHTETAMH B CUCTEME CPEIHETrO
obmiero oopazoBanus. CerogHsi B MPENoaBaHUN XUMHUH B OOJBIICH CTETICHH OTHAETCS MPEAIOUYTCHHE
NPAaKTHYECKOH KOMIIOHEHTE COJAEp)KaHWs OOY4YEHHs, OpMEHTHPOBAHHOW Ha IMOATOTOBKY BBITYCKHHKA
001eo0pa3oBaTeIbHOM  OpraHU3allK, BIIAJCIONIEr0 HEe HA0OpOM 3HaHHMHA, a (YHKIHMOHAIBLHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMM M YMEHHSIMU aKTHBHOTO ITOJYYEHUs 3HAHWUI M NPUMEHEHUS HX B
peaﬂBHOﬁ JKU3HU IJId PCIICHUA MMPAKTUYCCKUX 3a/1a4.
B cBsi3u ¢ 3TMM npu M3y4eHUHM HpeaMeTa «XUMHS» JOMHHUPYOIIEe 3HAUCHHE NMPHOOPETAI0T TaKHue
HeJId U 331241, KaK:
amanTanus OOydJalomuxcs K YCIOBHSAM JUHAMHUYHO Ppa3BUBAIOLIETOCS MHUPA, (OPMHUPOBAHHE
MHTEIUICKTYaJJbHO ~ pa3BUTOW  JIMYHOCTH, TOTOBOM K  CamMOOOpa3oOBaHHWIO, COTPYIHHUYECTBY,
CaMOCTOSITENIbHOMY TPUHATHIO TPAaMOTHBIX PpEIICHHH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BCIICCTBAMHA U UX ITPUMCHCHHUECM;
dopMupoBaHne y O0OydYaroIIMXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIUH), WMEIOIIHX
YHUBCPCAJIbHOC 3HAYCHHUEC IJIA PA3JIMYHBIX BUJOB ACATCIbHOCTH: PCIICHUA HpO6J’I€M, IIOMCKa, aHajin3a u
00paboTku MHPOPMAIMK, HEOOXOIUMBIX ISl TPHOOPETEHHUS OIBITa JIESATEIbHOCTH, KOTOpasi 3aHUMAaeT
BaXHOE MECTO B NMO3HAHHHM XUMHH, a TAKXKE JJIS OLUEHKU C TMO3UIUI KOJIOTMYeCKOH Oe30MacHOCTH
XapakTepa BIUSHHA BEIIECTB M XMMUYECKHUX IPOIIECCOB HA OPraHU3M YeJIOBEKa M IPUPOIHYIO CPENy;
Pa3sBUTHC IIO3HaBaTCJIbHBIX HHTCPECCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX criocoOHoCcTEN
00y4Jaromuxcs: cmocOOHOCTH CaMOCTOSTEIBHO MPUOOPETaTh HOBBIE 3HAHMUS 110 XUMHH B COOTBETCTBUU
C JXU3HCHHBbIMU HOTp€6HOCT$IMI/I, HCIIOJIb30BaTb COBPCMCHHBIC I/IH(bOpMaIH/IOHHBIG TCXHOJIOTUHU OJIA
MIOMCKA U aHaIN3a Y4eOHOH U Hay4HO-TIOIYJISIPHOM MH(OpMAINU XUMUYECKOTO COACPIKAHHUS;
dbopMHUpOBaHHE ¥ pa3BUTHE Yy OOYYAIOIIMXCS aACCOIMATUBHOTO W JIOTHYECKOTO MBIIUICHHUS,
HaOJII0AaTeNbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIe OCOOEHHO HEOOXOANMBI, B YaCTHOCTH, NPH
ITAaHUPOBAHUHN U IPOBCACHUHU XUMHUUYCCKOI'O SKCIICPUMEHTA,
BOCIIUTaHHUE y 00ydaronmxcst yOexx1IEHHOCTH B TYMAaHUCTUYECKON HANPaBICHHOCTH XUMHH, €€ BaKHOU
poJii B pEHICHUH TJIO0ATBHBIX MPOOJIEM PAIMOHATBEHOTO MPUPOIOIOIB30BAHUSA, TOMOTHEHUS
SHEPreTUYECKUX PECypCOB M COXPAHEHHUS NPUPOJHOTO PABHOBECHs, OCO3HAHUS HEOOXOIMMOCTH
OEpEKHOTO OTHOIICHHS K MPUPOJIE U CBOEMY 3JI0POBBIO, a TAaK)KE MPUOOPETEHHUS OIbITa UCIIOJIb30BAHUS
MOJTyYEHHBIX 3HAHUW JJIs1 MPUHATUS TPAMOTHBIX PEIIEHUI B CHUTYaIMsIX, CBA3aHHBIX C XUMHUYECKUMHU
SIBJICHUAMMU.
B y4yeOHOM miaHe cpeaHero obmero oOpa3oBaHUsl MpeaMeT «XUMHs» 0a30BOr0 ypOBHS BXOAUT B
COCTaB MpeaMeTHON 00s1acTh «EcTecTBEeHHO-HAYYHBIE PEIMETHI.
OOmiee 4yuCIO 4YacoB, OTBENEHHBIX JJISI M3YyYCHHMsS XUMHHM, Ha 0a30BOM YpOBHE CpEIHEro OOIIEero
oOpa3oBanmsl, cocraBiseT 68 yacos: B 10 xiacce — 34 gaca (1 wac B Henemo), B 11 kmacce — 34 gaca (1
4ac B HEJIEIIO).

COAEPXAHUE OBYUYEHUS

10 KVIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckre OCHOBBI OPraHUYECKON XUMHUU

[Ipenmer OpraHu4eCKOu XAMUH: eé BO3HUKHOBEHUE, pa3BUTHE U 3HaYCHUE
B MOJYYECHHH HOBBIX BEIIECTB M MaTEpUAIOB. TeOopHsl CTPOEHHsS OPraHMYECKUX COCIMHEHHHA A.
M. BytnepoBa, e€ ocHOBHbIe mONOXKEHUsA. CTpPyKTypHBIE (OPMYNIBI OPraHMYECKHX BEILECTB.



I'omosnorus, nzomepusi. XuMudeckasi CBSI3b B OPraHUYECKUX COEIMHEHUSX — OAMHAPHBIE U KpaTHbBIE
CBSI3H.

[IpencraBnenue o KIacCU(pUKAIMNA OPraHUYECKUX BemlecTB. HoMeHKIaTypa opraHn4eckux coeIMHeHUN
(cuctemaruyeckas) U TPUBUAJIbHBIE Ha3BaHMUSA BaKHEHIIMX IpeAcTaBUTENEH KIAacCOB OPraHMYECKHX
BELIECTB.

OKclIepUMEHTAIbHbIE METO/Ibl M3YUYEHUs BEUIECTB M HX NPEBPALICHUN: O3HAKOMJICHHE ¢ oOpaslamu
OpPraHMYECKUX BEIECTB M MaTepHajaMd Ha UX OCHOBE, MOJEIMPOBAHUE MOJEKYJ OPraHUYECKUX
BEIIECTB, HAOJIIOJICHUE U ONUCAaHME JEMOHCTPALIMOHHBIX OIBITOB IO HPEBPALICHUIO OPraHMYECKHX
BEILIECTB MPU HAarpeBaHuU (IU1aBlIeHUE, 0OYTJIMBaHUE U TOPEHUE).

YrieBoaopoibl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKUIN psiA. MeTaH M 3TaH — MPOCTEUIINE IPEICTaBUTENN
aJIKAHOB: (PM3MYECKUE M XMMMYECKHE CBOICTBa (peakluM 3aMELIeHHUs U TOPEHHs), HaXOXKICHUE B
IIPUPO/IE, IOTYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKHH psiA. OTWUIEH M MPONWIEH — IPOCTEHIINe
[PEJCTAaBUTENIN  QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOHCTBA (peakiuu TI'MJIPUPOBaHUS,
raJJOreHUPOBAHUS, TUApATALlUH, OKUCIECHHS U TIOJTMMEpU3allin ), MOJydeHHUE U IPUMEHEHHE.
Ankanuensl: OyranueH-1,3 um merunOyraaueH-1,3: cTpoeHue, BaKHEHIIME XMMHUYECKHE CBOWCTBA
(peaxuus nonumepusanun). [lonydeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, T'OMOJIOTMYECKUH psAld. ALETWIEH — MpPOCTEHIINN
IPEJCTaBUTENIb AJKUHOB: COCTaB, CTpPOEHHE, (QU3MYECKHe U XHMHUYECKHE CBOMCTBA (peakiuu
TUJIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIMHN, TOPEHUS ), TOJyYEHUE U IPUMEHEHHE.

Apensl. benzoun: cocraB, cTtpoeHue, Gpu3nYeckre 1 XMMUYECKHEe CBOUCTBA (PEaKIMK IaJIOT€HUPOBAaHUS U
HUTPOBAHUs), TOJYYCHUE W TPUMEHEHHe. Tonyon: cocmas, cmpoenue, @uaudeckue U Xumudeckue
ceolicmea (peakyuu 2an02eHuposanus U HUMposanus), noayiernue u npumenerue. TOKCUYHOCTb ApPEHOB.
I'enernueckas CBS3b MEXAY YIJIEBOJOPOIaMU, MPUHAJIEKAIIUMHI K Pa3IMYHbIM KJlaccaM.

[TpupoaHble UCTOYHMKH YTIIeBOOpooB. Ilpupoanslil ra3 u nonmytHsle HedTsHbIE ra3sl. HedTh 1 eé
npoucxoxaeHue. Crocobbl  mepepabOTKM  He(PTU:  TNEperoHka, KpPEeKUHr  (TEpMHUUYECKUH,
KaTaluTudeckuit), mupoaus. [poaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B IPOMBILIUICHHOCTH U B
ObITy. KaMeHHBIH yrosib ¥ MPOJYKTHI €0 nepepadoTKH.

OKcllepUMEHTAIbHbIE METO/Ibl M3YYECHHs BEUIECTB M WX NPEBPALCHUN: O3HAKOMJICHHE ¢ oOpa3lamu
lacTMacc, KaydyyKoB W pe3uHbl, Koulekuuu «Hedtb» u  «Yromap», MoAEIMpOBAHUE MOJIEKYI
YTJIEBOIOPO/IOB U TaJIOTEHONPOU3BOIHBIX, MPOBEICHHE IPAKTUYECKON pabOoThl: MOJyYeHUE ITHIICHA U
W3YyYEHHUE €ro CBOMCTB.

PacuérHpie 3a1a4u.

Boruncnenus 1mo ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00b€Ma, KOJIMYECTBA UCXOIHOTO BEIIECTBA
WIN MPOJYKTA PEaKLUU MO U3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB MU
MIPOJYKTOB PEAKIUN).

Kucnoponcoaep:xaiue opraHn4ecKue CoeAMHEHNS

[IpenenbHble ONHOATOMHBIE CIUPTHL. MeETaHON W 3TaHON: CTpOEHHE, (U3NYECKHE U XUMUYECKHE
CBOMCTBa (peakiuu C AaKTHUBHBIMH MeETajllaMH, TaJOr€HOBOAOPOAAMH, TOPEHHUE), IMPUMEHEHHE.
Bogopoaneie cBsA3u MexAy MoJeKylamMu couproB. [leiicTBHe MeTaHoja M 3TaHOJAa HAa OPraHHU3M
4eJI0BEKa.

MHoroaroMHble€ CIUPTHI. DTHICHIJIUKOJb U TIUIEPUH: CTpOeHHE, (GU3NUeCKUe U XUMHUECKHUE CBOICTBa
(B3auMOZIEHCTBUE CO ILEIOYHBIMU METAJUIAMH, KAYECTBEHHAs pPEaKIMs Ha MHOIOATOMHBIE CIIMPTHI).
JleficTBre Ha opraHu3M 4denoBeka. [I[puMeHeHne ruieprHa U STUIEHTIINKOJIS.

@deHoN: CTpOEHHE MOJEKYNbl, (U3MYECKHe M XUMHYeckhe cBoicTBa. TokcHMuHOCTH (eHona.
[Ipumenenue denomna.

Anbreruasl u kemoHsl. QopManbAerul, aueTaabAeru1: CTPOeHNE, (pU3nyecKre 1 XUMUIECKUe CBOMCTBA
(peakiy OKUCIEHHs U BOCCTAHOBJICHNUS], KAUECTBEHHBIE PEAKIIUN), TOJy4YEeHUE U IPUMEHEHHE.
OnHOOCHOBHBIE TpefeNbHbIe KapOOHOBBIE KHMCIOTH. MypaBbMHas U YKCYCHasi KHCIIOTBI: CTPOCHHE,
(bU3MYEeCKre 1 XUMHUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS KJIacca KUCIOT, PEakius dTEPUPUKAIINHN ),




IojlyueHue u ImpuMeHeHue. CTeapuHOBass M OJIEMHOBAas KHCIOTHl KaK IIPEICTaBUTENIN BBICIINX
KapOOHOBBIX KUCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOOLIEE ACHCTBUE.

Crnoxable 3(UpBl Kak MPOM3BOAHBIE KapOOHOBBIX KHUCIOT. [Maponmu3 cinoXHbIX 3¢gupoB. Kupsl
I'maponns xupos. [lpumenenne xupoB. bruonoruyeckas posib KUPOB.

VYTieBopl: coCcTaB, KiacCu(UKanys yriieBo10B (MOHO-, TU- U TIOJHMcaxapubl). [ moko3a — mpocTeimmii
MOHOCAaxapuj: OCOOCHHOCTHM CTPOEHHMs MOJIKYJbl, (HU3MUECKMe W XHUMHUYECKHE CBOMCTBa
(B3aumopeiictBue ¢ ruapokcunaoM menu(ll), okucienue ammuauyHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTAaHOBJICHHE, OpPO’KEHUE IJIIOKO3bI), HAXOXIEHUE B MPUPOJE, NPUMEHEHUE, OUOJIOTNYecKas poJlb.
®dorocunTte3. PpyKkTO3a KaK U30MEP IIIHOKO3bI.

Kpaxman u nemnosno3a Kak npupoHble noiauMepsl. CTpoeHne kpaxMania U Lesutoao3bl. duznyeckue u
XMMHUYECKHE CBOICTBA Kpaxmaiia (THAPOJIN3, KAUeCTBEHHAs! PEAKILIMsI C HOJIOM).

OKclIepUMEHTAIbHbIE METO/bl M3YUYEHHs BEUIECTB M UX NPEBPALICHUN: MPOBEAECHUE, HAONIOJCHUE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB: I'OPEHHE CHUPTOB, KAUECTBEHHbIE PEAKIUU OJHOATOMHBIX
cnupToB (OKHCIeHHe »3TaHoia okcugoM Meau(ll)), MHOroaToMHsIX CHHUPTOB (B3auMoJieiicTBHE
mmnepuna ¢ ruapokcunom meau(ll)), ampaernnoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u ruapoxcuom meau(Il), B3auMozeiicTBUE Kpaxmaiia ¢ HOJI0M), TPOBEACHUE MTPAKTHUSCKON
paboThI: CBOICTBA PacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnpie 3a1ayn.

Bbruncnenus o ypaBHEHUIO XUMUYECKOW peakluu (Macchl, 00bEMa, KOJMYECTBA UCXO/IHOTO BELIECTBA
WIN MPOJYKTA PEAKLUU MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OAHOTO U3 UCXOAHBIX BEIIECTB MU
IIPOJYKTOB PEAKIUN).

A3oTCcozepKale OpraHu4ecKue COeIMHEHUSL.

AMUHOKHCIIOTHI KaK aM(OTepHblE OpraHudeckue coenrHeHus. PU3nueckue U XMMHUYECKUE CBOWMCTBA
aMMHOKUCIIOT (Ha IpuMepe IiuiuHa). buonornyeckoe 3HaueHre aMMHOKUCIIOT. [lenTupl.

benku kak NpUpoOAHBIE BBHICOKOMOJIEKYJSIpHbIE coeAuHEHMs. llepBuuHas, BTOpHYHAs M TpETUYHAs
CTPYKTypa 0eaKoB. XMMHUECKUE CBOICTBA OEIKOB: THAPOIIN3, IEHATYpaLUsl, KAaueCTBEHHbIE PEaKLIUU Ha
OeNKHU.

OKcllepUMEHTAIbHbIE METOJbl M3YYEHHs BEIIECTB M MX MpPEBpAIlleHUH: HaONI0JeHHe M OIMCaHUE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys O€JIKOB IIPU HarpeBaHUH, [IBETHBIE PEAKIIUU OEIKOB.
BBICOKOMOJIEKYIISIPHBIE COEAMHEHMUS

OCHOBHbBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUH: MOHOMEp, MOJUMEp, CTPYKTYpHOE
3B€HO, CTENEHb IOJIMMEPHU3aluu, CpedHss MoJeKyJsapHas wmacca. OCHOBHBIE METOJBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IMOJIMMEPHU3alusl U MOJIUKOH IEHCAIHs.

OKcllepUMEHTAJIbHbIE METO/Ibl M3YYEHHs BEUIECTB M WX NPEBPAILleHUH: O3HAKOMJICHHE ¢ oOpa3namu
MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peamu3amust MeXNpeaMETHBIX CBSI3éM NpU  U3Y4eHUM oOpraHndeckod xmmuu B 10  kiacce
OCYILECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHHA, TaK M MOHATHUH,
SIBJIIOIIMXCSI CHCTEMHBIMHU ISl OT/AE€TBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IMKJIA.

OOu1re ecTeCTBEHHO-HAyYHbIE MOHATHSA: SBICHUE, HAYUYHbIM (aKT, TMIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJ1accu(uKalus, NepUoJUIHOCTb, HAOII0/IEeHUE, U3MEPEHNUE, SKCIIEPUMEHT, MOJIEINPOBAHHUE.
dusuka: Marepus, SJHEPIUsl, Macca, aToM, dJIEKTPOH, MOJIEKYJIA, SHEPIeTUUYECKUI YPOBEHb, BEILIECTBO,
Ten0, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUYMHBI U €JUHUIIBI UX U3MEPEHUSI.
buonorus: xnerka, opranusm, 6uocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOIHYECKH
aKTUBHBIC BellecTBa (O€IKU, YIIAEBOABI, )XUPHI, PEPMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIBI, TOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorusa: mnuiieBble MNPOAYKTbI, OCHOBBI PAlMOHAJIBHOTO IUTAHMSA, MOIOLIME CpPEICTBA,
JIEKapCTBEHHbIE M KOCMETHMYECKHME Ipenaparbl, MaTepualibl U3 HCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.




11 KJIACC

OBILIASA U HEOPTAHUYECKAS XUMMUA

TeopeTnyeckre OCHOBbI XUMUU

XUMHYECKUH deMeHT. AToMm. Snpo aToma, HM30TOMBl. DJIEKTPOHHAs O0O0JIOYKA. DHEPreTUYECKHe
YPOBHH, MOIYypPOBHU. ATOMHBIC oOpOuTanu, s-, P-, d- smemeHTbl. OCOOCHHOCTH pachpeIeeHus
AJNIEKTPOHOB MO OpOUTAIAM B aroMax »JJIEMEHTOB MEPBBIX UETHIPEX MEPHOJOB. DJIEKTPOHHAs
KOH(HTrypamnus aTOMOB.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucrema xumudeckux 3iemeHToB 1. 1. MenneneeBa. CBsizb
nepuoandeckoro 3akona u Ilepmoaudeckoil cucreMbl xumuyeckux siaeMeHToB [[. WM. Menneneesa ¢
COBPEMEHHOM TEOpHel CTPOEHHS AaTOMOB. 3aKOHOMEPHOCTHM WM3MEHEHUSI CBOWCTB XUMHUYECKHUX
3JIEMEHTOB M 00pa3yeMbIX MMHU IPOCTBIX U CIIOKHBIX BELIECTB IO IpylIaM U MepuojaM. 3HaueHUe
MIEPUOINYECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BeliecTBa. XHUMUYECKass CBA3b. BUIbI XMMMUECKON CBA3M (KOBAJIECHTHAs HEMOJISIpHAs U
MOJIApHAsi, MOHHAs, MeTaindeckas). MexaHu3mbl 00pa3oBaHUs KOBAJCHTHOW XUMHYECKOW CBS3HM
(0OOMEHHBIN M TOHOPHO-AKIENTOPHBIN). BomopoaHas cBs3b. BaneHTHOCTh. DIEeKTpOOTPUIIATETLHOCTD.
Crenenb okucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHMsI. 3aKOH IOCTOSIHCTBA COCTaBa BEIECTBA.
Tunel KpUCTANIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOMCTBA BEUIECTB OT THINA KPUCTAIMYECKON
PELIETKY.

[lonsitue o aucnepcHbIXx cucremax. VICTUHHBIE W KOJUIOMHBIE pacTBOpbL. MaccoBasi 10Jis BEIIECTBA B
pacTBope.

Knaccudukanus HeopraHmdeckux coeAuHeHWil. HoMeHkIaTypa  HEOPraHMYECKHUX  BEIIECTB.
I'enernyeckas CBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAISKAIIMNX K Pa3IMYHBIM KJlaccaM.

Xumunueckas peaknus. Kinaccupukanus XMMHYECKUX pPEaKIMi B HEOPraHMYECKOM M OpraHMYecKoi
XUMHH. 3aKOH COXPAaHEHHs MacChl BEIIECTB, 3aKOH COXpPAaHEHUS M NPEBPAIICHUS] SHEPrUU IpH
XUMHUYECKUX PEAKIHUAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3InyHbIX (pakTopoB. OOpaTHMble peakiUH. XUMHUYECKOe
paBHOBecue. PaKTOPBI, BIUAIONINE HA COCTOSTHUE XUMUUecKoro paBHoBecus. [Tpuniun Jle llatense.
OnexTponutnyeckas aucconuanus. CuibHble U ciadble 37MeKTpoiauThl. Cpena BOIHBIX PACTBOPOB
BEILIECTB: KUCasi, HEUTpabHas, HIEJI0YHAas.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OKCIIEpUMEHTANILHBIC METOJIbI M3YYEHHs BEIIECTB W WX TPEBPAIICHUN: JEMOHCTpAIus TaOIuIl
«Ilepuoanyeckas cucrema xumudeckux »saeMeHtoB J[. WM. MenaeneeBa», Hu3ydeHHE MOJEIEH
KPUCTAJUTMYECKUX PELIETOK, Habmro1eHne
U OIMCaHUE JIEMOHCTPAIIMOHHBIX M JAOOPAaTOPHBIX OMNBITOB (pa3iokKeHHe MEepOoKCHIa BOJAOpOJa B
IIPUCYTCTBUM KaTalu3aTopa, ONPEJEICHUE CPENbl PACTBOPOB BEILECTB C IOMOIIBIO YHHUBEPCAIBHOTO
MHIMKATOpa, peaklud MOHHOro oOMEHa), MPOBEJIeHUE MPAaKTHUECKON paboThl «BiusHuE paznuyHbIX
(haKTOpOB HA CKOPOCTh XUMUYECKOW PEAKITUI.

Pacuérnsie 3a1ayu.

PacuéTtel mo ypaBHEHUSAM XMMHUYECKHX PEAKIUI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI, PACUETHI C
MCIOJIb30BaHUEM TIOHATHUS «MACCOBAs J0JIsI BEIIECTBAY.

Heopranunueckast xumust

Hemeramnsl. Ilonoxenue HemeramioB B Ilepuonnueckoid cucreMe XUMHUYECKHUX 3ieMeHTOB [l
. MenneneeBa 1 0COOCHHOCTU CTPOEHHsI aTOMOB. DH3MYECKUE CBOICTBa HEMETAJIOB. AJUIOTPOINHUS
HEeMeTaJUIOB (Ha IpuMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TaJOreHOB, Cephl, a3oTa, ¢ocdopa, yriepoaa H
KpEMHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOACOAEPKAIIUX KHUCIOT, BOJOPOJAHBIX COETUHEHUN).
IIpuMeHeHNnEe Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.




Merambl.  [lonoxxenne wmeramwioB B Ilepuogudeckoil cucreMe XMMHMYECKUX dieMeHTOB [l
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS JJIEKTPOHHBIX 000J04eK aroMoB MeTamuioB. OOmue
¢dusnueckre cBoiicTBa MeTauioB. CIUIaBbl METAIUIOB. DJICKTPOXUMHUYECKHUN Psi/T HATTPSDKEHUH METAIIIOB.
XHWMHYECKHE CBOMCTBA BOKHEUINIMX METAJUIOB (HATPUM, KadWi, KaJIbIMK, MarHui, aJlFOMUHHUH, ITUHK,
XPOM, KEeJIe30, MEJIb) U UX COCIUHEHUH.

O61ue ciocoObl nmonydeHus: MeTauioB. [IpuMeneHue MeTamuioB B ObITY U TEXHHUKE.
OKCIEePUMEHTAIbHBIC METOIbl M3YUEHHUS BEIIECTB M MX MPEBPAIICHUN: U3yYeHUE KOJUIEKIIUU «MeTallbl
U CIUIaBbl», 00pa3llOB HEMETAJIOB, PEUICHHE SKCIEPUMEHTAIbHBIX 33/a4, HaOJII0JeHHEe U OINUCaHUE
JIEMOHCTPAIIMOHHBIX U J1a00PAaTOPHBIX OMBITOB (B3aUMOICHCTBHE TUAPOKCUIA AFOMUHUS C PACTBOPAMU
KHCIIOT U IIeJIoueH, KaueCTBEHHbIE PEaKIMi Ha KATHOHBI METAJJIOB).

PacuérHpie 3a1ayn.

Pacuérbl Macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIECTBA, MAacCe WU 00BEMY
OJIHOTO W3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, pacdy€Thl Macchl (00bEMa, KOIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKILIMH, €CIIU OJIHO U3 BEILIECTB UMEET PUMECH.

XUMUS U )KU3HB

Ponp xumum B o0ecrieueHUU HKOJIOTUYECKOM, SHEPreTHUECKON M MHILEBO 0e30MacHOCTH, Pa3BUTHH
MeauIuHbL. [IoHsITHE 0 HAYYHBIX METOJaX TTO3HAHUS BEIIECTB U XUMUUECKHX PEAKIIUM.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUICHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.
UYenoBek B MUpPE BEIIECTB U MATEPUATIOB: BAXKHEHIIINE CTPOUTEIbHBIE MaTEpPHaIbl, KOHCTPYKIIMOHHBIC
Marepuabl, KpaCKH, CTEKIIO, KepaMHKa, MaTepuabl 1Js 3JEKTPOHUKHA, HAHOMATepUaibl, OPraHUYECKUE
¥ MUHEpAJIbHBIC yI00pCHUS.

XuMHUsT M 3I0pPOBbE 4YEJIOBEKA: IPAaBWJIA HCIIOIb30BAHUS JIEKAPCTBEHHBIX IIPENaparoB, IpaBUia
0€301macHOTO HCIIOJIH30BaHUS npenaparoB OBITOBOI XUMUHU
B [TIOBCEIHEBHOW KU3HM.

MexnpeIMETHBIE CBSI3H.

Peanuzarust MeXNpeaAMETHBIX CBA3EHM MpH M3ydyeHUHW oOIIeld W HeopraHudeckod xumuu B 11 kmacce
OCYIIECTBJISIETCSl Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUN, TaK W TOHSTHH,
SIBJISIFOLIIUXCSI CACTEMHBIMM J1J1s1 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOmme ecTeCTBEHHO-HAyUHbIE TOHATHS: HAay4YHBIM (DaKT, THIOTE3a, 3aKOH, TEOpHUS, aHAJIU3, CUHTE3,
KiaccupuKalus, IepuoAUYHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBIICHUE.
dusnka: MaTepusi, YHEPTUsI, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII, PATUOAKTUBHOCTbD,
MOJIeKYJa, SHEPreTHYeCKHil YpOBEHb, BEUIECTBO, TENO, O0BEM, arperaTHOE€ COCTOSHHE BEUIECTBA,
(bU3UYeCKre BETUYMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kinerka, opraHu3M, SKOCHUCTeMa, Ouocdepa, Makpo- U MUKPODIIEMEHTHI, BUTAMUHBI, OOMEH
BEIIIECTB B OPTaHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAeMEbIE, TOTLINBO, PECYPCHI.

TexHomorus: XWMHUYECKass TPOMBIIUICHHOCTh, METAJUTYPTUs, TPOU3BOJCTBO  CTPOUTEIBHBIX
MaTepUajoB, CENbCKOXO3SIHUCTBEHHOE MPOM3BOJCTBO, MUIIEBAs MPOMBIIUIEHHOCTh, (apMalieBTudecKas
MIPOMBIIIIIICHHOCTh, TMPOU3BOJCTBO KOCMETHYECKUX MPENapaTroB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTepuaioB, JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA [POI'PAMMBLI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JUYHOCTHBIE PE3YJIbTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaTaM OCBOCHHSA OOYUYAIOIMIMMUCS MPOTrpaMM
cpemHero oOmiero o0pa3oBaHWsA (JIMYHOCTHBIM, METANpeJAMETHBIM W TpeaMeTHbiM). HayuHo-



METOAMYECKOW OCHOBOHW JJIsi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPEIHETO
o01m1ero 00pa3oBaHus SBISETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXO/I.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBLHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE€3YJIbTaTOB
OCBOEHUS MpenMera «XHMHs» Ha YpOBHE CpeaHero oodmiero oOpa3oBaHUS BbIIEICHBI CIEIYIOIIHE
COCTaBJISIOLIHE:

OCO3HaHHE 00YYaIOIIMMHCS POCCUNUCKON TPaskJaHCKON MIACHTUYHOCTU — FTOTOBHOCTH K CAMOPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOIPEIEIICHHUIO;

HaJIMYMe MOTUBALIUU K O0YUEHHIO;

LIeJICHAIIPaBIICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJAEHHUH JINYHOCTU HAa OCHOBE KJIHOYEBBIX LIEHHOCTEH U
MCTOPUYECKHUX TPaauIUii 0a30BOIl HAYKU XHUMHH;

TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOCH JESATEIBHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, MPUCYIIIUMU 1IEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYHE TPABOCO3HAHUS OSKOJOTUYECKOH KYIbTYphl M CIIOCOOHOCTH CTaBUTh IEIM U CTPOHTH
KU3HEHHBIC TJIaHbI.

JInuHOCTHBIE pE3yabTaThl OCBOEHHUS IpeaMeTa «XHUMHS» JOCTUTaIOTCS B EIUHCTBE Y4YeOHOM U
BOCIUTATEIbHON AESITETbHOCTH B COOTBETCTBUU C T'YMaHUCTHYECKHUMH, COLUOKYIbTYPHBIMH, TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH M MJI€AIaMHU POCCUHCKOIO TPakJaHCKOTO OOIIeCTBa, NPUHATHIMU B
o0liecTBe HOpMaMH U TMpaBWIaMU TMOBEACHHUSA, CIHOCOOCTBYIOIIUMHU TIpOIECCaM CaMOIO3HAHMS,
CaMOPAa3BHUTHUS M HDABCTBEHHOTO CTAHOBJICHUS JINYHOCTH O0YYArOIIIUXCS.

JInuHOCTHBIE pE3yNnbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpPaXarT CGHOPMUPOBAHHOCTH OIMbBITA
MO3HABATEIBHON M MPAKTUYECKOH JEATEIbHOCTH 00YUYaAIOMIMXCsl TI0 PeaTn3aliy MPUHSITHIX B 00IIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOTO BOCITUTAHHUSL:

OCO3HaHUs 00YYaIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MIPaBOIOPSIIKY; MPEICTABICHUS O COIMAIbHBIX HOpPMax M NpaBHJIaX MEXKIMYHOCTHBIX OTHOILIEHUH B
KOJIJIEKTHBE; TOTOBHOCTU K COBMECTHOW TBOPUECKOW JAEATENILHOCTU MPH CO3/1aHUM y4EOHBIX NMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHbIX 33/1a4, BHITOJTHEHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TMTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI IPYTUX MPU aHATH3E
Pa3IMYHbIX BUJOB Y4€OHOU 1eATENbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUS] K UCTOPUYECKOMY U HAyYHOMY Hacle1I0 OT€YECTBEHHON XUMHUU;

YBa)KEHHUS K MPOIIECCY TBOPUECTBA B 00J1ACTU TEOPUU U MPAKTUYECKOTO MPUMEHEHUS XUMHUHU, OCO3HAHUS
TOTO, YTO JOCTH)KEHUS HAyKH €CTb pe3ylbTaT JUINTEIbHBIX HaOMIOAEHUH, KpOMOTIMBBIX
AKCIIEPUMEHTATBbHBIX MIOMCKOB, TTOCTOSTHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

MHTEpeca W I103HABATEIbHBIX MOTHMBOB B IOJYYEHHH U TOCIEAYIOIIEM aHainu3e HHGOpMaluu o
MIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OILICHUBATH CUTYyalluH, CBSI3aHHBIE c XUMHYCCKHUMH SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;
TOTOBHOCTH OLIEHUBATh CBOE MOBEJACHHME U MOCTYNKHU CBOMX TOBapHILEH C MO3UIMIA HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAHUE NOCIEACTBUN ITHUX MOCTYIKOB;

4) popMUpPOBAHUS KYJIBTYPbI 3I0POBBSI:

MOHMMAaHMsI IIEHHOCTEH 3/10pOBOr0 M Oe30macHOro obpaza >KU3HH, HEOOXOJIUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

coOMoIeHUsT TIpaBU 0e30macHOro oOpalleHHs ¢ BEIeCTBAMU B OBITY, NMOBCEIHEBHOW XM3HM U B
TPYAOBOH AEATETbHOCTH;

MOHVMAHUS I[IEHHOCTH TPaBUJI WHAMBUAYAILHOTO W KOJUIEKTHBHOTO OE€30MacHOrO TOBEIACHHS B
CUTYaIUSX, YTPOXKAIOUINX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUs TOCTEACTBUIA U HEMPUSATHS BPETHBIX MPUBBIUCK (YMOTPEOJICHUS ANKOTOJsl, HAPKOTHKOB,
KypeHus);

5) Tpy10BOTO BOCITUTAHUS:



KOMMYHHUKAaTHBHONH KOMIIETEHTHOCTH B Y4€OHO-HCCIEIOBATENbCKON JESTEIbHOCTH, OOIECTBEHHO
MI0JIE3HOM, TBOPUECKOHN U IPYTHX BUJAX JNESATEIbHOCTH;

YCTaHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUM TNPAKTHUECKUX 3a]ad COIUAIBLHOW HAlpaBICHHOCTH (B
pamMKax CBOEro KJiacca, IIKOJbI);

MHTEpEeCa K MPAKTHUYECKOMY H3YyYEHHIO TNpodeccuil pa3auyHOro poja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHUS [TPEIMETHBIX 3HAaHUH M0 XUMHU;

YBaKEHUS K TPYAY, JIIOJSM TPYAa U pe3ylibTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBHAYAIbHOM TpaeKTopuu oOpazoBaHus, Oyayuiei npodeccuu
U pealn3alnuy COOCTBEHHBIX XM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;

6) PKOJIOrMYECKOTO BOCITUTAHUS:

HKOJIOTMUYECKU 11€71ecO00pa3HOro OTHOLIEHUS K MPHUPOJE, KaK HMCTOYHHMKY CYIIECTBOBaHHS >KM3HH Ha
3emie;

MOHUMAaHHUS TI100aIBHOTO XapaKTepa dKOJIOTUYECKUX MpobIieM, BIUSHISI IKOHOMUYECKUX MPOLIECCOB Ha
COCTOSIHUE MPHUPOJTHON U COMAIIBHOW CPEJIbL;

OCO3HAaHUS HEOOXOJMMOCTH WCIOJBb30BAaHUS JOCTH)KCHMH XUMHUU JUIS PEHIeHHs BOMPOCOB
PalMOHAIBHOTO IPUPOIOIOIb30BAHUS;

aKTUBHOTO HENpUATUSA JCHCTBUI, NPUHOCIIIMX BpEld OKPYXKAIOIIeH NPUPOIHON cpede, yMEHHs
MIPOTHO3UPOBATh HEOJIATONPHUSATHBIE JKOJIOTMYECKHE IOCIEACTBUS TPEANPUHAMAEMBIX JECHCTBHHA U
MPeI0TBPALIATh UX;

HAINYHS PA3BUTOTO SKOJIOTUYECKOTO MBIIUICHHS, SKOJOTUYECKOH KYIbTYPHI, OIBITA ACSITEIHHOCTH
OKOJIOTMUECKON  HANpaBIIEHHOCTH, YMEHHS  PYKOBOJACTBOBATbCS WMH B  IO3HABATEIbHOM,
KOMMYHHKATHBHOW W COIUAIBHON IPAKTUKE, CIOCOOHOCTH W YMCHHS AKTUBHO TPOTHBOCTOSTH
UJIe0JIOTHH XeMohoouu;

7) LIEHHOCTH HAyYHOTO MO3HAHHUSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKH U
00IIeCTBEHHOMN MPAaKTUKH;

MOHUMAaHUS CHeMU(UKA XMMHHM KaK HAayKd, OCO3HaHUS €€ poiu B (OPMHUPOBAHUU PAIMOHATHLHOTO
HAy4YHOT'O MBILIUIEHHUS, CO3JaHUU 1IEJIOCTHOTO IPEJACTaBICHUS 00 OKpPY)KaIOIIeM MHUpPE KaK O €IUHCTBE
MPUPOJABI U YENOBEKa, B MO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUU MpoOJieM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH JIsi COBPEMEHHON LUBUIIN3ALMU: B €€ TyMaHUCTHYECKON
HANpPaBICHHOCTH M BAKHOW pPOJHM B CO3JaHWM HOBOM 0a3bl MaTepUANBbHON KYIBTYpHI, PEIICHUH
rII00aTBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPbEBOM, YHEPTeTUUECKOM, MUIIIEBON U
HKOJIOTMUECKON 0€30MacHOCTH, B PAa3BUTHUH MEAMIMHBI, 0O0ECHEUYEHUU YCIIOBUHM YCIELIHOro TpyAa U
HKOJIOTHYECKH KOM(POPTHOM KHU3HHU KaXKAO0T0 WiIeHa 00IEeCcTBa;

€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUS CYITHOCTH METOJIOB TIO3HAHWS, HCIOIb3yEeMBIX B
€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH MCIIOJB30BAaTh MOJydyaeMble 3HAHUS ISl aHAIHM3a U OOBSICHEHUS
SBIICHUI OKPY)KAIOIIET0 MHpa W MPOUCXOAANINX B HEM M3MEHEHWH, YMEHHs J1enaTh 00OCHOBAHHEIC
3aKJIFOUEHHUs Ha OCHOBE HAayYHBIX ()aKTOB M MMEIOIIMXCS JTAHHBIX C IIENIbI0 MOJYYEeHUS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO HCIOIh30BaTh XUMHUECKHE 3HAHUS TSl PEIICHUs TPOOJIeM B peabHBIX
KU3HEHHBIX CHTYaIlUsIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENILCKOM NesTeIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPhIBHOMY OOpPa30BaHHUIO M CaMOOOpa30BaHUIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU;

HWHTEpeca K 0COOCHHOCTSIM TPY/a B pa3audHbIX cepax nmpodhecCnoHATbHOU IesATeTbHOCTH.

METANPEAMETHBIE PE3YJIBTATBI




MeTtanpeaMeTHbie pe3yabTaThl OCBOCHHUS YIeOHOTO MpeaMeTa «XHUMHUs» Ha YPOBHE CPEAHETO OOIIero
o0pa30BaHMS BKIHOYAIOT:

3HAYNMEIE A (hopMupoBaHHUs MHUPOBO33PEHUS o0yJaronmxcs MEXIUCITUTUTHHAPHBIC
(MeXIIpeIMeTHbIe) OOIICHAYYHbIC TOHATHS, OTPAKAMOIIHE IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa H
crenu(uKy METOJO0B IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, YHEPTHS,
sIBJICHUE, POLIECC, CUCTeMa, HAYYHBIH (DAKT, MPUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHNE, HAOIIOICHUE, U3MEPEHUE, SKCTICPUMEHT H JIPYTHE);

VHHUBEpCaJdbHbIC y4eOHBIC JCHCTBUS  (IIO3HABaTENIbHBIC, KOMMYHHUKATHBHBIC, PETYJIATUBHEIC),
obecnieunBaromue GOpMUPOBaHHWE (PYHKIMOHATHHOW TPAaMOTHOCTH M COIMAIBLHOW KOMIETCHIIMH
o0yJaronmxcs;

CIIOCOOHOCTh OOYYAIOIIMXCSl KCIOJIh30BaTh OCBOCHHBIC MEXIUCHUIUIMHAPHBIC, MHPOBO33PECHUYCCKHE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUSA B TI03HABATCIILHON M COITMAIbHOM IMPaKTHKE.
MeTanpeMeTHbIE PE3YJIBTAThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMUA YUCOHBIMH MMO3HABATEIIHHBIMH,
KOMMYHHUKATHBHBIMH U PETYJISTUBHBIMU JICHCTBHUSIMH.

OBjaaaenue YHUBEPCAJIbHBIMHA y‘leﬁHbIMH N03HABATEJIbLHBIMHY A€iiCTBUSIMU:

1) 6a3oBbI€ JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENTLHO (POPMYITUPOBATEH U AKTyaTHM3UPOBATH IPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;
OTIPENeNIATh UENN JACATEIBHOCTH, 3a/iaBas MapaMeTpbl U KPUTCPHUH HX JIOCTUKCHHUS, COOTHOCHUTH
PE3YIIbTAThI NEATSIILHOCTH C TTOCTABIICHHBIMH IEIISIMH;

UCIIOJIb30BaTh TIPU OCBOCHUW 3HAHHMW NPUEMBI JIOTUYECKOTO MBIILICHUS — BBIACIATH XapaKTEePHBIC
MPU3HAKY TIOHSITHHA W yCTAaHABJIMBATh MX B3aWMOCBS3b, UCIIOJE30BATh COOTBETCTBYIOIINE TIOHITHS IS
OO0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH JUTS KIIACCU(PUKAIINH BEIIECTB M XUMUYCCKHUX PEAKIIHIA,
yCTaHABIUBATh MPUYUHHO-CIIEICTBEHHBIE CBA3H MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE PpACCYXICHWS (MHIYKTHBHBIC, JICIyKTHBHBIC, IO AaHAJOTHH), BBISIBIATH
3aKOHOMEPHOCTH U TMPOTUBOPEYHS B pACCMaTPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BBHIBOJIBI U
3aKJTFOUCHUS,

MPUMEHSTh B MpOIecCe IMO3HAHWS, HCIOJIb3yeMble B XHMHUU CHMBOJHMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3OBEIBATE MOJICIIBHBIC MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) JJIEMEHTA, XUMUYECKas
dbopMyna, ypaBHEHHE XHMHUYECKOM peaklud — TPU pPEIIeHHH Y4eOHBIX TO3HABATENBHBIX U
MIPAKTUYECKUX 33]1a4, TPUMEHSITh Ha3BaHHBIC MOJICITbHBIC TIPEICTABICHHUS JIUISI BBISBICHUS XapaKTePHBIX
MPU3HAKOB U3YYaEMBbIX BEIIECTB U XMMHUECKUX PEaKIIUM.

2) 6a30BbBIC UCCIIETOBATEIIbCKUE ACHCTBUSA:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUN;

(dbopMyIIMpoBaTh eI W 3aJa4d HMCCIEAOBAHUS, HWCIOJIH30BaTh IOCTABJICHHBICE M CAMOCTOSTEIHLHO
chOpMyITUPOBAHHBIE BOMPOCH B KadecTBE HHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIsl (hOPMUPOBAHUS
THIIOTE3HI 110 TIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKJICHU;

BIIQJIETh HABBIKAMHU CAMOCTOSITETFHOTO TUIAHUPOBAHUS WM TPOBEACHUS YYCHHUECKUX JKCIIEPHUMEHTOB,
COBEpIICHCTBOBATh YMEHHS HAOJIOJIaTh 3a XOJOM IPOIeCcCa, CAMOCTOSTEIBHO MPOTHO3HPOBATH €ro
pe3ynbrat, (OpMyIUpoBaTh OOOOIIEHHS W BBIBOJBI OTHOCHTEIHHO JOCTOBEPHOCTU pE3YJIHTATOB
WCCIICJIOBAHMS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOJIeTIaHHON padoTe;

npUOOpeTaTh OMBIT YYEHUYECKOW HCCIENOBATENbCKOH W MPOEKTHOH JeATENbHOCTH, MPOSBIATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEILHOMY ITOMCKY METOJOB PEIICHHS MPAaKTUYSCKHX 3ajad,
MPUMEHEHHIO PA3JIMYHBIX METOIOB MTO3HAHUS.

3) pabora ¢ uHbpOpMaIHEii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX WHPOpMAIUK (HAYYIHO-TIOMYNSpHAS JIMTEpaTypa
XUMHUYECKOTO COJICpKaHUs, CIIPaBOYHBIC TOCcoOus1, pecypchl HTepHeTa), aHATH3UpOBaTh WH(POPMAIIHIO



pa3NUYHBIX BUAOB M (OPM MPEACTABICHHUS, KPUTUUYECKH OLEHHBATh €€ JOCTOBEPHOCTb U
HEMPOTUBOPEYUBOCTb;

(dbopMyIHpOBaTh 3ampPOChl U NMPUMEHSATH Pa3JIMYHbIE METOJbl MpPHU IMOHMCKE M 0TOOpe HH(pOpMAINH,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

npuoOpeTaTh OMBIT MCHOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH M Pa3ITHYHBIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMYy TNpeacTaBieHUss WHPOpMauuu (Cxembl, rpaduku,
JMarpaMMbl, TaOJIULbl, PUCYHKU U JIpyTHe);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CpeacTBAa Npu paboTe ¢ XUMHUYECKOW HH(pOpMAaIHen:
IPUMEHATh MEXIpeIMeTHble ((U3MYecKkue M MaTeMaTH4eCKHe) 3HAKM U CHMBOJIBL, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKUE CPE/ICTBA HAJIATHOCTH.

OBjaaaenue YHUBEPCAIBbHBIMH KOMMYHHKATUBHBIMHA JeHCTBUSIMM:

3a/1aBaTh BOIIPOCHI o CYIIECTBY o0CyKIaeMoi TEMBI B X0J1€e Jasnora
W/WIM  TUCKYCCHM, BBICKA3bIBaTh HIACH, (OPMYJUpOBaTh CBOM IMPEUIOKEHUS OTHOCHTEIBHO
BBIIOJIHEHHS [IPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh €  MPE3CHTAI[Med  pe3yJbTaTOB  IO3HABATCILHOW  JCSATEIBHOCTH,  IMOJYYCHHBIX
CaMOCTOSITEIILHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHCHHH XHMHYECKOTO JKCIIEPHMEHTA,
NPAaKTUYECKOH pabOThl MO HCCIACIOBAHUIO CBOWCTB HM3Y4aeMbIX BEIIECTB, peaau3alid y4eOHOTro
IIPOEKTa u bopMyIHpOBaTH BBIBOJIbI
[0 pe3ysbTaTaM IMPOBEACHHBIX MCCIICIOBAHUN IMyTEM COTJIACOBAHUS TO3UIUI B XO7€ OOCYXICHUS U
oOMeHa MHEHUSIMH.

OeBjaaaenue YHUBEPCAJILHBIMU PEryJISTUBHBIMU JeHCTBUSIMM:

CaMOCTOSITEJIHO IUIAHUPOBATh U OCYIIECTBIJIATH CBOK ITO3HABATEIBHYIO ACSITEIBHOCTD, ONpENEss €€
LEJH U 3a]1a4M, KOHTPOJIUPOBATh U M0 MEpPE HEOOXOIMMOCTH KOPPEKTUPOBATh MpeJiaraéMblil airOPUTM
JeWCTBUI NpU BBHIMOJIHEHUH YUeOHBIX M MCCIEI0BATENbCKUX 3aj1au, BEIOMpaTh Hanbomee 3¢(pekTuBHbIN
CHoc00 MX pelIeHusl ¢ y4ETOM IMOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;
OCYILIECTBIATh CAMOKOHTPOJIb CBOEH AEATEIbHOCTH HAa OCHOBE CaMOaHalIn3a U CaAMOOLIEHKH.

IHPEIMETHBIE PE3YJIbTATDHI

10 KJIACC

[IpenMeTHbIE pe3ynbTaThl OCBOECHUS Kypca «OpraHndecKasi XuMUs» OTpaXaroT:

C(OPMHPOBAHHOCTh TPEJCTABICHUI O XMMHUYECKOH COCTaBISIOIIEH €CTECTBEHHO-HAyYHOW KapTHHBI
MHUpa, PO XMMHUHU B TO3HAHWUU SBJICHUM NpUpOAbl, B (HOPMHUPOBAHMM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIHMOHAJIHHONH I'PaMOTHOCTH, HEOOXOIUMOMN JUIS pEIICHUS MPAKTUYECKHX 3a1ad H
AKOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BJIQJICHUE CHUCTEMOW XHUMHUYECKMX 3HAHWM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAralolMe IOHATHS
(XMMUYeCKUIl ~ DJIEMEHT, aToM, OJJIGKTPOHHas 00O0JloYKa aroma, MOJIEKyJia, BaJeHTHOCTb,
AJIEKTPOOTPHUILIATEIILHOCTh, XUMUYECKasl CBS3b, CTPYKTypHasi ¢opmyna (pa3BEpHYyTas U COKpalIEHHAas),



MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, yrIIepOAHbIN CKeleT, (pyHKIHMOHAIbHAS TPYIIa, paguKa,
U30MEPHs], U30MEPBI, TOMOJIOTHYECKUM PAZl, TOMOJIOTH, YIJIE€BOIOPOABI, KHCIOPOX U a30TCOAEpIKALLUE
COEIMHEHMS, MOHOMED, MOJIMMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIUHEHMS); TEOPUHU U
3aKOHBI (Teopusi CTPOEHUsI OpraHuueckux BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SA3bIK XMMHH; MUPOBO33PEHUYECKUE 3HAHUS, JISKAIUE B
OCHOBE ITOHMMaHUsI IPUUUHHOCTH U CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOIIOrnYecKUe CBEIEHUS O
CBOWCTBAxX, COCTaBe, MOJYyYCHUN M OE€30MaCHOM HCIOIb30BAHUN BAXHEUIINX OPraHMYECKHX BEIIECTB B
OBITY U IIPAKTUYECKOM JEATEIILHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpPHbIE MPU3HAKK TIOHSATHH, YCTAaHABIMBAaTh MX
B3aMMOCBA3b, MHCIIOJIB30BATH COOTBETCTBYIOIIME IIOHATHS IIPU OIMCAaHUM COCTaBa, CTPOEHUSA U
MPEBPALLICHUN OPTraHUYECKUX COCAUHEHUM;

c()OPMHUPOBAHHOCTb YMEHHMH HMCII0JIb30BaTh XUMUUECKYIO CUMBOJIHMKY JUIsI COCTaBJIEHUS MOJIEKYJIPHBIX
U CTPYKTYpHBIX (pa3BEPHYTOH, COKpall€HHOH) QOpMyJ OpraHWYeCKUX BEIIECTB U ypaBHEHHM
XMMHMUYECKHUX peaKLUi, U3rOTaBIUBATh MOJEIN MOJIEKYJ OPraHMYECKHUX BEILECTB I WIUIFOCTPALUU UX
XUMHUYECKOT0 ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAMICKHOCTh N3YUEHHBIX OPraHUYECKHX BEILECTB IO
UX COCTaBY M CTPOCHUIO K OINpPENeNIEHHOMY KIJIACCY/TPYIIe COCTUHEHUN (YrIeBOIOPOIBI, KUCIOPOA U
a30TCoJIepKalllie COEMHEHUS, BBICOKOMOJIEKYJSPHbIE COEJUHEHHUs), JaBaTh MM Ha3BaHUS IO
cucremarnyeckoilr HomeHkiarype (IUPAC), a takke NpuUBOAUTH TPUBUAIbHBIE HA3BAHUS OTIEJIBbHBIX
OpPraHUYeCKUX BELIECTB (ITWJIECH, MPONWIEH, AaleTWIeH, >STWIECHIJMKOIb, IJIMLUEPUH, (HEHOI,
dbopmanpaerua, ameTanblIeru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCJIOTa,
CTeapHHOBAasl KMCIIOTA, III0K03a, (PYKTO3a, Kpaxmall, LIeJUII0J103a, TIUIHH);

Cc(OPMHPOBAHHOCTh YMEHHUS ONPEACHATh BUABI XMMHUYECKOH CBS3M B OPTaHUYECKUX COCAMHEHUSIX
(omMHApHBIC U KPAaTHBIC);

c(OPMUPOBAHHOCTh YMEHHUS NPUMEHATH IOJOKEHUS TEOPUU CTPOEHHUS OPraHMYECKHX BELIECTB A.
M. BytnepoBa /i 00bSCHEHHs] 3aBUCUMOCTH CBOWCTB BELIECTB OT HUX COCTaBa U CTPOCHHUS; 3aKOH
COXPAaHEHHUS MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTPOECHUE, PU3NUECKUE U XUMUYECKHE CBOMCTBA
TUMWYHBIX TPEACTAaBUTENEH pa3IMUHBIX KJIacCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, OJTWJICH,
NponuieH, aleTuieH, Oyraauen-1,3, merunOyraauen-1,3, 6eH30/1, METaHOJ, TAHOJI, STHUJIEHTJIUKOJIb,
TIIMLEpUH, (EeHOJ, alleTajabAeTu, MypaBbiHasl U YKCYCHasl KUCJIOTHI, IJII0K03a, Kpaxmall, LeJI003a,
aMMHOYKCYCHasl KHCJOTa), WIIIOCTPUPOBATh TI'E€HETUYECKYIO CBS3b MEXJAY HHUMHU ypaBHEHHUSIMHU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;
C(OPMHPOBAHHOCT YMEHMS XapaKTepU30BaTh HMCTOYHUKU  YIJIEBOJAOPOAHOTO ChHIpbs  (HE(Tb,
NPUPOJAHBIN Tra3, yroib), CHOCOOBI MX NepepadOTKM M NPAKTHUUECKOE IPUMEHEHHE IPOJYKTOB
nepepadoTKH;

c(OpMUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIYUCIICHUS [0 XUMUYECKUM YpaBHEHUSIM (Macchl, 00bEMa,
KOJINYECTBA MCXOTHOTO BEIECTBA WM MPOAYKTA PEaKIHH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY
OJTHOTO M3 UCXO/IHBIX BEUIECTB WM MPOAYKTOB PEAKIINH);

c(OPMHPOBAHHOCTh YMEHMI BIIAZIeTh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAY4YHOTO MO3HAHUS,
HCIOJIb3YEMBIX B XMMHHU MPU U3YyYEHUH BEUIECTB U XMMUYECKHUX SIBICHUN (HaON0/eHue, U3MEpEeHue,
9KCIIEPUMEHT, MOJEIUPOBAHME), MCIOIb30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUISL TNPUHATHS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAIUSIX, CBA3aHHbBIX C BEIIECTBAMH U UX IPUMEHEHHEM;
c(OPMHPOBAHHOCTH YMEHUH COOII01aTh MPaBUJIa MOJIb30BAHUS XUMHUECKON MOCYI0M U J1aOOPaTOPHBIM
o0opy/noBaHUEM, a Tak)Ke MpaBHUJia OOpallleHUs] C BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSMHU IO
BBINOJIHEHUIO TAOOPATOPHBIX XMMUYECKHX OIBITOB;

C()OPMHPOBAHHOCT YMEHHUH IUIAHUPOBATh U BBINOJHATh XMMHMUYECKHM SKCHEPUMEHT (MpeBpalleHus
OpPraHMYECKUX BEUIECTB IIPU HArPEeBaHUM, IOIYUEHHE 3TUIIEHA U U3YUYEHUE €r0 CBOICTB, KAYECTBEHHbIE
pEaKIMK OPraHUYECKUX BEILECTB, ACHATYypalus OeJIKOB IPU HArPEBAaHUHM, LIBETHbIE peaKLUU OCIIKOB) B
COOTBETCTBHUH C MPAaBUJIAMU TEXHHKHU O€30MaCHOCTH MPHU OOpaIeHUH C BEIIECTBAMU U J1aOOPAaTOPHBIM
000pyZ0BaHUEM, NIPEACTABIATh PE3YIbTaThl XMMUYECKOTO SKCIIEPUMEHTa B (hopMe 3amucu ypaBHEHUN
COOTBETCTBYIOILINX PeaKkUuil U (HOPMYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3YJIbTaTOB;



c(OPMHPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XMMUYECKYIO HH(OPMAIIHIO, TTOTYIaeMyI0 U3
pa3HbIX HCTOYHUKOB (cpencTBa MaccoBoil nuHdopmanyu, IHTEpHET U 1pyrux);

c(pOpMUPOBAHHOCTh YMEHHH COOJIIOAATh MIPABMIIA SKOJIOTHUECKH IEJIECO00Pa3HOTrO MOBEACHUS B OBITY
U TPYJOBOH JIEATEIBHOCTH B LIEJAX COXPAHEHUS CBOETO 3/10pPOBbS U OKpPY’KaIOLIeH MPUPOIHON cpelibl,
OCO3HaBaTh ONACHOCTb BO3JICHCTBUS HA YKUBbIE OPraHU3MbI ONPEACIEHHBIX OPraHMYEeCKUX BEILECTB,
noHuMas cMslcia nokaszarens ITJIK, noscHaTs Ha mpuMepax crocoObl yMEHBUICHUS U IPEAOTBPALLCHUS
UX BPEJHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKA;

Ui 00y4yaromMXCsl C OrPaHMYEHHBIMM BO3MOXXKHOCTSMHU 3[0POBbs: YMEHHE HPUMEHATh 3HaHUA 00
OCHOBHBIX JOCTYITHBIX METOJaX IMO3HAHUS BEUIECTB U XUMHUECKUX SIBJICHUI;

IVl CJENBIX M CIa0OBUISIIUX OOYYAIOUIMXCS: YMEHHE MCII0Jb30BaTh pPesIbe(h)HO-TOUCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiist 11 3arucu XUMHYECKUX (OPMYIL.

11 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHu4eckasi XuMHUsD» OTPaXKaroT:
c(OPMUPOBAHHOCTh NPEJICTABICHUN: O XMMHYECKONW COCTABISAIONIEH €CTECTBEHHO-HAYYHOW KapTHHBI
MHUpa, POJIM XUMHUH B IO3HAHWU SIBJICHUW TPUPOABI, B (HOPMUPOBAHMHM MBIIUICHUS W KYJIbTYPHI
JUYHOCTH, €€ (DYHKIMOHAIBLHOM T'PAaMOTHOCTH, HEOOXOIMMOW IJsl pelIeHUs MPaKTUYECKUX 3aJad U
9KOJIOTMYECKH 00OCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON CpeliE;

BJIQJICHUE CHUCTEMOM XHMMHMUYECKMX 3HAaHHUW, KOTOpas BKJIOYAET: OCHOBOIOJIAralollue IOHATUS
(XMMHUYECKHUIl 3JIEMEHT, aTOM, U30TOII, S-, P-, d- JJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJIApHBIA 00BEM, BAJICHTHOCTb, JIEKTPOOTPULIATEIILHOCTh, CTETIEHb OKHCIICHUS, XUMHUYECKasl CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJJINYECKasl, BOJOPO/IHAS), KPUCTAJUIMYECKAsl peII€TKa, TUIIbI XUMUYECKUX
peakuuii, pacTBOP, DJIEKTPOJIMTHI, HEDIEKTPOJIUTHI, JJICKTPOJIUTUYECKAS JUCCOLMALUS, OKHUCIIMTEIb,
BOCCTaHOBHUTEINb, CKOPOCTh XMMHUECKOHN peakliy, XMMUYECKOE PAaBHOBECHE); TEOPUHU U 3aKOHBI (TCOPHs
JJIIEKTPOJIUTUYECKON Auccouuanuu, nepuogudeckui 3axon JI. WM. MeHneneeBa, 3aKOH COXPaHEHUS
Macchl BEIIECTB, 3aKOH COXpPaHEHMs] U MPEBPALICHHUS HHEPruu MpH XUMHYECKHX pEeaKLHUsX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHM SA3BIK XMMHH, MUPOBO33PEHYECKHUE 3HAHHs, JICKAIIUE B OCHOBE
MOHUMAaHUS TPUYMHHOCTH W CHUCTEMHOCTHM XUMHUYECKHUX SBJIEHUH, (AaKTOJIOTMYECKHUE CBEICHHUS O
CBOWCTBAX, COCTaBe, MOJIyYEHUN U O€30IIaCHOM HUCIIOJIb30BaHUM BaKHEHIINX HEOPraHMUECKUX BEIECTB
B OBITY U IPaKTUYECKON AESITETbHOCTH YEIOBEKA;

C(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTE€pHbIE MPU3HAKK TOHATHH, YyCTaHaBIMBaTh MX
B3aUMOCBS3b, UCII0JIb30BaTh COOTBETCTBYIOIINE ITOHATHS IIPY OITMCAaHUU HEOPTaHUYECKUX BEUIECTB U UX
[IPEBPAILCHU;

c(OPMUPOBAHHOCTh YMEHUN HCIOJB30BaTh XUMHYECKYI0 CHMBOJIMKY JJsi COCTaBleHHUS (opMyI
BEIIECTB M YPaBHEHUH XMMHUYECKMX peaklui, cucrematnueckyro HomeHkiarypy (IUPAC) u
TPUBHUAJIbHBIC HA3BaHUS OTJEIbHBIX HEOPraHMYECKHUX BEIeCTB (yrapHbli ra3, yriIeKUCIbId ra3, aMMHax,
raméHasl U3BeCThb, HETall€Has U3BECTb, IUTHEBAS COJIA, TUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUH ONpEAEATh BaJICHTHOCTh U CTETIEHb OKHCICHHSI XUMUYECKUX JIEMEHTOB B
COEIMHEHMAX PA3JIMYHOIO COCTaBa, BMJI XMMHUYECKON CBA3M (KOBAJIECHTHAs, MOHHAs, MeTaJlIndyecKas,
BOJOPOJHAs) B COEIMHEHUSX, TUN KPUCTANIMYECKOW pEIETKH KOHKPETHOIO BelllecTBa (aToMHad,
MOJIEKYJISIpHAsl, MOHHAs, METAJUIMYECKas), XapaKTep CpeAbl B BOJIHBIX pPAacTBOPaX HEOPraHMUYECKUX
COeIMHEHNH;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh IPHHAUICKHOCTh HEOPraHWYECKUX BEIIECTB IO HX
COCTaBY K OIpeNeIEHHOMY KJIAcCy/TpyIe COeAUHEHUH (IIPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI,
OKCH/[IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHbIE TUIAPOKCHUIBI, COJIH);

c(hOPMHUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Tepuogudeckoro 3akoHa JI. V. MenaeneeBa wu
JIE€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIINH;
c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHUE aTOMOB XUMUYECKUX 3JIEMEHTOB
1-4 nepuonos Ilepuommueckoil cucrembl xumuyeckux snemeHToB J[[. . MenaeneeBa, ucnonb3ys



HOHATHSA «S-, P-, d-3JEKTPOHHBIC OPOUTANINY, «IHEPIETUUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH
U3MEHEHMsI CBOWCTB XUMHMUYECKHX OJJIEMEHTOB M MX COEIMHEHMH 10 MepuojaM U IpylmnaMm
IIepuonnueckoii cucteMbl XUMUYeCKUX 1eMeHTOB /1. 1. Menneneesa;

c()OPMHUPOBAHHOCTL YMEHHMHM XapakTepu3oBaTh (ONHMCHIBaTb) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAHNWE T'€HETHYECKOW CBSI3U
MEXJy HEOPraHMYeCKMMM BEIECTBAMU C IIOMOIIbI YPAaBHEHHH COOTBETCTBYIOLIMX XHUMHUYECKHX
peakuumii;

c(OPMHUPOBAHHOCTh YMEHHUs KJIACCU(PHULUMPOBATh XMMUYECKHE PEaKLMM MO0 Pa3IMYHbIM IpU3HAKAM
(uucy M COCTaBy pEarupyrolMx BEUIECTB, TEIUIOBOMY J(PQEKTy peakiu, U3MEHEHHUIO CTETeHEeH
OKHCJICHUS JIEMEHTOB, 00PaTUMOCTHU PEaKLUH, yYaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTaBJIATH YypPaBHEHHS pPEAKUMN pa3IMYHBIX THUIOB, TIOJHBIE U
COKpAaIllEHHbIE YPaBHEHUs PEaKLMA MOHHOTO OOMEHA, YUUTBIBAs YCIIOBHS, IPH KOTOPBIX 3TU PEAKLUU
UAYT JI0 KOHIIA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAMTH pEAKLMM, IOATBEPKIAAIOIME KadeCTBEHHBIH COCTaB
Pa3NMYHBIX HEOPraHWYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM IYTEM HOHBI, NPUCYTCTBYIOUINE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKHUX BEILECTB;

c(OPMHPOBAHHOCT, YMEHHUH pPACKPBIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA
IIOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOr0 OajlaHCca ATUX peakIuii;

c(OPMHPOBAHHOCTh YMEHUN OOBSCHSITH 3aBHCHUMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT Pa3IMYHBIX
(bakTOpOB; XapakTep CMEIEHUs] XUMUYECKOr0 paBHOBECHUS B 3aBUCHUMOCTH OT BHELIHEro BO3JEHCTBUS
(npunnun Jle [larense);

C(OPMHUPOBAHHOCTh yYMEHUH XapaKTepU30BaTh XHMHUYECKHE IPOLECCHI, JIeKaIllUe B OCHOBE
MIPOMBIIIJICHHOTO MTOJYYeHUsI CEPHOIM KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTD TPEICTABICHUH
00 00IMX HAyYHBIX MIPUHIUIAX U FKOJOTHYECKUX MTPOOIeMax XUMUUECKOro TPOU3BO/ICTBA;
c(OPMHPOBAHHOCTh YMEHHH TPOBOJHWTH BBIYMCICHUS C HUCIIONB30BAaHUEM TOHSTHS «MaccoBas JIOJIS
BEIIECTBA B pacTBOpe», OOBEMHBIX OTHOLICHMH Ta30B NMPU XUMHUECKUX PEAKLHUAX, MAcChl BELIECTBA
i 00bEMa ra3oB 10 N3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YIaCTBYIOIIUX
B peakIUy BEIIECTB, TEIUIOBOrO 3(d(dekra peaky Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIECTB,
MIPEBpAICHHSI U COXPAaHEHUS YHEPTUH;

c(OPMHPOBAHHOCTH YMEHUH COOII01aTh MpaBUJIa MOJIb30BAHUS XUMHUECKON MOCY101 1 J1aOOpPaTOPHBIM
00OpyZIOBaHUEM, a TaK)Ke MpaBWJIa OOpAaIICHUs] C BEHIECTBAMH B COOTBETCTBHHM C MHCTPYKIHSIMH IO
BBINOJIHEHUIO JTAOOPAaTOPHBIX XMMUYECKHX OIBITOB;

Cc(OPMHPOBAHHOCTh YMEHHWH IUIAHUPOBATh W BBIMOJIHATH XUMHUYECKUH SKCIEPUMEHT (pasiioKeHHE
NEepOKCHIa BOJOPOJAa B MPUCYTCTBUHM KaTalu3aToOpa, OINpENEleHUEe CpeAbl PAacTBOPOB BEIIECTB C
MOMOIIIFI0 YHUBEPCAITBHOTO WHAWKATOPA, BIWSHUE DPA3UYHBIX (DAKTOPOB HA CKOPOCTH XUMHUYECKOU
peaKIMy, peaklud HOHHOro OOMEeHa, KauyeCTBEHHBbIE peaKkIMu Ha cynbdar-, KapOOHAT- U XJIOPHUJ-
aHWOHBI, HAa KATHOH aMMOHHs, peEIIeHHE HKCIEPUMEHTAJIbHBIX 3a7ad Mo TeMaM «MeTamis»y u
«Hewmeramibl») B COOTBETCTBUH C MPaBUJIaMH TEXHUKH 0€30MMaCHOCTH MpU OOPAIEHNUH C BEIIECTBAMH U
1a00paTOPHBIM 00OPYIOBaHUEM, IPEICTABIATh PE3YIbTAThl XUMHUYECKOTO JKCIIEPUMEHTa B (opme
3allUCH YPaBHEHMH COOTBETCTBYIOIIMX peakuuid M (HOpMyIHpOBaTh BBIBOABI HAa OCHOBE OSTHX
PE3yNbTaToB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIN3UPOBATh XMMUYECKYIO0 HH(OPMAIIHIO, TOTY4aeMyIo U3
pa3HBIX HCTOYHHUKOB (CPEICTBA MACCOBOI KOMMYHHUKANIMHU, IHTEpHET U IPYTHX);

c(OPMHPOBAHHOCTh YMEHHUM COOMIOIATh MpaBHiIa SKOJIOTUYECKH 11€JIeCO00pa3HOro MOBEJCHUS B OBITY
U TPYJOBOH NEATETHHOCTH B LEISIX COXPAHEHHUSI CBOETO 3/I0POBBSI H OKPY)KAIOIIEH MPUPOTHON CPEJIbI,
0CO3HaBaTh OMACHOCTh BO3JACUCTBHUS HA HBBIE OPraHU3MBbI ONPEIEIEHHBIX BEIIECTB, TOHUMAsi CMBICI
nokasarens IIJIK, mosicHAT Ha mpumepax crnocoObl YMEHbIIEHHS W MPEIOTBPAILEHUS UX BPEIHOIO
BO3/ICHCTBUS Ha OPraHU3M YEJIOBEKa;

Ui 00y4yaromMXCsl C OrPaHMYEHHBIMM BO3MOXKHOCTSMHU 3[0POBbs: YMEHHE HPHUMEHATh 3HaHHUA 00
OCHOBHBIX JOCTYITHBIX METOaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHU;

IVl CJENbIX M CIa0OBUASIIUX OOYYAIOUIMXCS: YMEHHE MCIIOJIb30BaTh PEbe()HO-TOUCUHYIO CHUCTEMY
obo3nauenuii JI. bpaiiis 11 3armucu XUMHYECKUX (OPMYIL.






TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHOBaHUe pa3/iesioB KosuuecTBo yacoB JleSITEJILHOCTD YYHUTEJIsl ¢ | DJIeKTPOHHbIE (U (POBHIE)
n/n U TeM MPOrpamMmbl Bcero | Kontpoabnbie | IIpakTtudeckue yueTom padoueit oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI NporpaMmbl BOCIIUTAHUSA
| Paznen 1. TeopeTnueckne 0CHOBBI OPraHHYECKON XHMHH
1.1 | [IpeameT opraHMYECKOM 3 > WHULIUUPOBATH bubnuorexa
xumun. Teopust cTpoeHust 00y4JaroNIMuXCs K LIOK https://myschool.edu.ru/
OpPraHUYECKUX 00CYXJICHUIO,
coenuHeHuit A. M. BBICKA3bIBAaHUIO CBOETO
Bytneposa MHEHUSI, BBIPA0OTKE
CBOETO K OTHOIIICHUS IO
TIOBOJIY MOJIy4aeMOi Ha
YpPOKE COLUAIbHO
3HaYMMOI MH(OpMAIIH
Wroro mo pazneny 3
\ Pasznea 2. YrieBoaopoanbl
2.1 | IlpenenbHbie 2 > MIPUMEHATH Ha bubanoreka
YTJIEBOOPO/IbI — AJIKAHBI YpOKE UHTEPaKTUBHBIE LTOK https://myschool.edu.ru/
2.2 | HempenenbHbie 6 1 (dbopmbI paboTHI € bubnmmoreka
yTIEBOJIOPO/IbI: AJIKEHBI, 00y4JaroIUMHUCS: IHOK https://myschool.edu.ru/
QJIKQJTUCHBI, aJTKUHBI rpymmnoBas paboTa uiu
2.3 | Apomaruueckue 2 pabota B mapax, KoTopsle | bubnuoreka
YTIIEBOIOPOIBI ydaT 00y4Jarommxcs ITOK https://myschool.edu.ru/
2.4 | IIpupoaHBIe HCTOYHUKH 3 1 KOMaHJIHOU pabote un bubnmnoreka
yTIEBOJIOPOIOB U UX B3aUMOJENCTBUIO C IHOK https://myschool.edu.ru/
nepepaboTka JIpPYTUMH
00y4JarImuMuUCs;
Hroro no paszneny 13

\ Pasznen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHUus



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

3.1 | Couptel. @enon 3 bubnuotexa
IHOK https://myschool.edu.ru/
3.2 | Anpnerunsl. Kap6onosbie 7 bubnuoteka
KHCIOTHI. CIIOKHBIE IIOK https://myschool.edu.ru/
3UpHI
3.3 | YrueBoasl 3 bubnmoreka
IIOK https://myschool.edu.ru/
HToro no pazneny 13

\ Pasznea 4. A3oTconeprkaiye opranHudecKue coe{uHeHust

4.1

AMUHBI. AMUHOKHUCIIOTHI.

benxn

3

> pealln30BHIBATh
BOCTHUTATEIbHBIC
BO3MOXHOCTH B
pa3IMYHBIX BUAAX
JeSITeTbHOCTH
oOyJaromuxcs co
CJIOBECHOM (3HaKOBOM)
OCHOBOI1: CITyllIaHUE U
AHAJIU3 BBICTYIUICHUN
CBOMX TOBapUIIeH

bubnuoreka
HOK https://myschool.edu.ru/

Uroro no pazneny

3

\ Paspnen S. BeicOKOMOJIEKY /IS pHBIE COCAUHEHHUS

5.1 | [Mnmactmaccer. Kayaykm. 2 bubmmoteka

Bonokna IMOK https://myschool.edu.ru/
Hroro no paszneny 2
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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11 KJIACC

Ne | HaumeHOBaHHe pa3iesioB U KoJunvecTBo 4yacoB JdeATeIbHOCTD YUYUTEJIAA € | DJIeKTPOHHBbIE (IU(ppPoBbIE)
n/n TeM NMPOrpaMMbIl Bcero KonTpoasb IIpakTuyec y4yeToM padoueii o0pa3oBaTejibHbIE PeCypPChl
Hble pa0oThl | KHe padoTbl | NPOrpaMMbl BOCIHTAHUSA
Pasznea 1. Teopernueckue 0CHOBbI XUMHH
1.1 | Crpoenue aToMOB. 3 > WHUIUUPOBATH bubmuoteka
[lepuoanveckuii 3aKOH U 00yJarOIIHUXCS K IHOK https://myschool.edu.ru/
[Tepronuueckas cucrema 00CYXIEHUIO,
XUMHYECKHX 3ieMeHToB [1. 1. BBICKA3bIBAHUIO CBOETO
Menieneena MHEHWUS, BBIPAOOTKE
1.2 | CrpoeHue BemiecTBa. 4 CBOEr0 K OTHOIIEHUS 110 Bubianoreka
MHuoroo0pasue BelecTB MOBOJIY MOJTy4aeMoi Ha ITOK https://myschool.edu.ru/
1.3 | XumMuyeckue peakiuu 6 1 1 YPOKE COLMAIIBHO bubnmnoreka
3HAYMMO# HH(pOpMAIHH I{OK https://myschool.edu.ru/
Wroro no pazneny 13
Pasjen 2. Heoprannueckasi xummusi
2.1 | Meramts 6 1 > peann30BbIBATh bubnuortexa
BOCITUTATEIbHBIC ITOK https://myschool.edu.ru/
2.2 | Hemeramisr 9 1 1 BO3MOKHOCTH B bubnuorexa
Pa3IMYHBIX BUIAX IIOK https://myschool.edu.ru/
2.3 | CBs3b HEOPTAHUYECKUX U 2 JESATEIBHOCTH bubnmnoreka
OpPraHMYECKUX BEIIECTB 00y4aromuxcs co IHOK https://myschool.edu.ru/
Hroro no pazneny 17 CJIOBECHOI1 (3HaKOBO)
OCHOBOM: CITyIIIaHue 1
aHaJIu3 BBICTYTUICHHUMA
CBOMX TOBApHILEH
Paznen 3. Xumus v :Ku3Hb
3.1 | XuMusl v )KU3Hb 4 bubnuorexa
IIOK https://myschool.edu.ru/
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB 34 2 3

110 I[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoxka KonunuectBo yacos Jara uzydenus
n/n Bcero KoHntposbHbie [IpakTueckue [Tnan daxr
paboThI paboThl

1 [Tpenmer opraHu4eckoil XuMHuH, €€ BOSHUKHOBEHUE, Pa3BUTHE U 1 1 Henens
3HauYEHUE

2 Teopust crpoenus oprannyeckux coenuHenud A. M. bytieposa, 1 2 "Heaens
€€ OCHOBHBIE ITOJIOKEHUS

3 ITpencraBienue o kiaaccu(UKaUM OPraHUYECKUX BEILECTB. 1 3 Henens
Homenknarypa (cucremaruyeckasi) 1 TpUBUAJIbHBIE HA3BAHUS
OpPraHUYECKUX BEILIECTB

4 CraproBasi ZMATHOCTHKA. AJIKaHBl: COCTaB U CTPOEHUE, 1 4 nenens
TOMOJIOTHYECKUH psif

S) MertaH 1 9TaH — IPOCTEHUIINE TPEACTABUTENN AJIKAHOB 1 S Henens

6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 6 "Henena

7 OTUJIEH M MPONMJIEH — MPOCTEHIINE IPEJCTaBUTENIN AJIKEHOB 1 7 Henenst

8 OTUJIEH U IPOIMUJIEH — MPOCTEHIINE IPEICTABUTENIN AJTKEHOB 1 8 Hepxens

9 [Tpaktuyeckas padora Ne 1. «ITomyyeHue sTusaeHa U U3y4eHUE €ro 1 1 9 Henens
CBOMCTB)»

10 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. Ilonyuenue 1 10 Hemens
CUHTETHUYECKOT0 KayuyKa 1 pe3HHbI

11 AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PSI. 1 11 nenens
AlleTHJIeH — MPOCTEHIINN MTPeICTaBUTENb aJIKUHOB

12 Brruncnenys no ypaBHEHUIO XMMHUYECKON peakliu 1 12 nenens

13 Apenbl: 6eH30J1 ¥ TOIyoJl. TOKCHYHOCTh apeHOB 1 13 nepens

14 I'eneTnyeckas CBA3b yriaeBOAOPOAOB, IPUHAUICKAINX K 1 14 nepens
pa3IMYHbIM KJ1accaM

15 [IpupoHBIE HCTOYHUKH YTIIEBOJOPOAOB: IPUPOAHBIN a3 1 1 15 nenens
NOIYTHBIE HEPTSIHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKH

16 [IpupoHBIE HCTOYHUKH YTIIEBOJOPOAOB: IPUPOAHBIN a3 1 1 16 Henens

HOIYTHBIE HEPTSIHbIE ra3bl, HEPTh U MPOIYKTHI €€ nepepaboTKH




17 KontponbHas padora no pazaeny «YTIeBoJI0pOIb» 1 17 nepens

18 [TpenenpHbIe OJHOATOMHBIE CIIUPTHI: METAHOJ U ATAHOJI. 1 18nenens
Bonopoanas cBs3b

19 MHOroaToMHBIE CIIUPTHI: ITUICHTIIUKOIb U TIIULIEPUH 1 19 nepens

20 DeHOoIT: CTPOCHUE MOJICKYJIbI, (PU3NUECKUE U XUMUYECKUE 1 20 Henens
CBOMCTBA, IPUMEHEHHUE

21 Anpaeruapl: GopMabAETU U alleTaIbACTH . AIICTOH 1 21 "wenens

22 OnHOOCHOBHBIE MTpeeNIbHBIC KaPOOHOBBIE KUCIOTHI: MypaBbUHAs 1 22 nepnens
U YKCyCHas

23 [Tpaktuyeckas padora Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 23 nepnens
KHCJIOTBI»

24 CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK MPEACTaBUTEIH BBICIIMX 1 24 nenens
KapOOHOBBIX KHCJIOT

25 MpbL1a KakK COJIM BBICITUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE 1 25 "Henens
JIECUCTBUE

26 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KHUCIIOT. 1 26 Henens
['unponu3 ciIoXHBIX (HUPOB

27 JKupbl: THIpONIN3, MPUMEHEHHE, OMOJIOTHYECKas POJIb )KHPOB 1 27 nenens

28 YriieBoapl: cocTas, Kiaccudukaius. Bakaeme npeacTaBuTeny: 1 28 nenens
IJII0K033, PPYKTO3a, caxapo3a

29 Kpaxmait u nesunosno3a Kak IpUpOIHBIE TOJIMMEPHI 1 29 menens

30 KonrponsHas pabdora no pasaeny «Kucnopoaconepxaiiue 1 30 Henens
opranndeckue coerHeHus». [IpomexkyTounas arrecranms.

31 AMUHEBI: METHJIAMUH U aHUJINH 1 31 Henens

32 AMUHOKHCIOTHI Kak aM(pOTEepHbIE OPIraHUYECKNUE COETUHEHUS, UX 1 32 Henens
O6uosnornyeckoe 3HaueHue. Ilentuapl

33 benku kak npupoHble BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS 1 33 Henens

34 OCHOBHBIE IOHATHS XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHNN 1 34 nenens

35 OCHOBHBIE METObI CHHTE3a BEICOKOMOJIEKYJIIPHBIX COEAUHEHHUI. 1 35 "Hepenst
[TnacTmacchl, KaydyyKH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 35




11 KJIACC

No Tema ypoka KonnuectBo yacoB Jara n3ydenus
n/m Bcero KoHntposbHble IIpakTrueckue [Inan d@axr
paboThl paboThI

1 XUMHUYECKUH JIEMEHT. ATOM. DJIEKTpOHHAsI KOHDHUTyparus 1 1 Hepens
aTOMOB

2 ITepuoanueckuii 3akoH u [leproanyueckas cucTeMa XUMUYECKHUX 1 2 Henens
anemeHToB [l. 1. MenaeneeBa, UX CBA3b C COBPEMEHHOU TEOpUEHN
CTPOEHHS aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XUMUUYECKUX JIEMEHTOB U 1 3 Henens
UX COEJIMHEHUH 10 TpyMmaM U nepuogam. 3HaueHue
NEPUOANYECKOI0 3aKOHA U CUCTEMbl XUMUYECKHX 3JIEMEHTOB
J. M. Menneneesa B pa3BUTUH HAYKU

4 CrtpoeHue BeliecTBa. XuMU4ecKasi CBsI3b, €€ BU/Ibl; MEXAHU3MbI 1 4 nenens
00pa3oBaHMs KOBAJICHTHOM cBsi3u. BoopoaHas cBs3b

5 BanenTtHocTh. DnekTpooTpuaTenbHOCTh. CTENEHb OKUCIECHUS. 1 5 Hepens
BermiecTBa MOEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS

6 [TonsiTve o nucnepcHbIX cucTemMax. MicTuHHbBIE U KOJUIOUAHbBIE 1 6 Henens
pacTBOpbl. MaccoBas 0715 BEIIECTBA B PACTBOPE

7 Knaccudukanust 1 HOMEHKJIaTypa HEOPTaHUUECKUX COSTUHEHUH. 1 7 Hepens
['eHeTnyeckas CBs3b HEOPraHUUECKUX BEIIECTB, PA3INYHBIX
KJIACCOB

8 | Kimaccudukaiusi XUMUYECKUX peakiuii B HEOPraHUIECKOH U 1 8 Henmens
OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHMs MacChl BEILIECTB; 3aKOH
COXpaHEHHUsI U IPEBPAIIEHHs] SHEPTUU NPU XUMUUYECKUX PEaKIUIxX

9 Ckopoctb peakiuu. OOpaTuMble peakui. XUMHYECKOe 1 9 Henens
paBHOBecHE

10 | IlpakTuyeckas padora Ne 1. «BriusiHue pa3nu4yHbIX GakTOpOB Ha 1 1 10 Henens
CKOPOCTh XUMHUYECKOUN peaKIum»

11 | DnexTponuTnyeckas qucconuanus. [IoHsaTHE 0 BOIOPOAHOM 1 11 nenens

noka3zarene (pH) pactBopa. Peakuiuu nonnoro oomena. ['maponus




OpPTaHUYCCKUX U HCOPIraHNYCCKUX BCIICCTB

12 | DuekTponuTHueckas auccoruarys. [IoHITHE 0 BOZOPOIHOM 1 12 Henensa
noka3zarene (pH) pactBopa. Peakunu nonsoro oomena. ['mapoinus
OpPraHMYECKUX M HEOPraHNUECKHUX BEIIECTB

13 | OkucaMTENBHO-BOCCTAHOBHTENBbHBIE peakiuu. [ToHsTHe 00 1 13 Henensa
JIEKTPOJIN3€E PACIJIaBOB U PACTBOPOB COJIEH

14 | KontpoinbHas pabota o pasaeny «TeopeTruieckrne OCHOBBI 1 14 Henens
XUMUN)

15 | Meraibl, ux nojoxenue B [lepuogudeckoii cucteme 1 15 Henens
XUMHYECKHX ayeMeHToB J[. M. MenpeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O0mme pusnveckre CBONCTBA METAJIOB

16 | CrutaBbl METAJUIOB. DJICKTPOXUMHUYUCSCKHNA DS/l HAPSDKSHUN 1 16 nenens
METAJIJIOB

17 | XuMuueckre CBOMCTBA BAKHEHIIIMX METAIOB (HATPUil, KaJui, 1 17 nenens
KaJIbIIWI, MarHui, aJTIOMAHANA) U UX COSTUHEHUN

18 | XumMuueckue CBOMCTBA XpoMa, MEJIH U MX COCTMHCHHIA 1 18 Henens

19 | Xumuueckue cBOMCTBA IMHKA, JKEIE3a U UX COCTUHEHNI 1 19uenens

20 | IMpakTrueckas padota Ne 2. "PelieHne SKCIIePUMEHTATbHbIX 1 20 "enens
3az1a4 no reme «Meramuib»"

21 | Hemetasibl, ux nosoxkeHue B [lepuomuieckoii cucteme 1 21 nenens
xuMuueckux semeHToB J{. M. MenzaeneeBa u 0coOOEHHOCTH
CTPOEHHS aTOMOB

22 | dusMyeckue CBOMCTBA HEMETAIUIOB. AJUTOTPOITUS HEMETAILIOB (Ha 1 22 "enens
mpuMepe KUCIoposa, cepsl, dochopa u yriaepona)

23 | XuMHYecKue CBOWCTBA IaJIOr€HOB, CEPhl U MX COCTMHEHHI 1 23 "enens

24 | Xumudeckue CBOMCTBa a30Ta, ocodpa M UX COCTUHCHUN 1 24 nenens

25 | XuMuveckue CBOWCTBA yIiiepoJia, KPEMHUSI U MX COCIMHEHHIA 1 25 menens

26 | IlpuMeHeHne BAKHEHWIIIMX HEMETAJUIOB M UX COCTMHECHUI 1 26 Henens

27 | O0oOIIeHre U cUcTeMaTH3allus 3HaHH 1o TeMe «HemeTtaiby. 1 27 nenens
BbraucieHus mo ypaBHEHUSAM XUMHUYECKUAX pPEakuii U
TEPMOXUMHUYECKHE PACUETHI

28 | INpakTrueckas padota Ne 3. «PelieHne SKCrIepUMEHTaTbHBIX 1 28 Henens

3a1ay4 o teme "Hemeramwier'




29 | KonTposbHas paboTa o remam «Metamis» 1 «Hemeramib 1 29 nenens

30 | Heopranudeckue U OpraHMYeCKUe KHCI0Thl. Heopranuueckue u 1 30 "Henenst
OpraHMYeCKHUEe OCHOBAHUS

31 | AmdoTepHbIe HEOPraHUUECKHE U OPTaHUYECKHE COSTMHCHUSI. 1 31 menens
['eHeTHyecKast CBS3b HEOPraHMUECKUX M OPTaHMYECKUX BEIIECTB

32 | Ponb XxuMuM B 00€CIICUCHUN KOJIOTUUECKON, SHEPTETUIECKOMN U 1 32 "enens
NHIIEBOI 0€30MaCHOCTH, Pa3BUTHH MEUIIUHBI

33 | IIpexacraBnenus 00 OOMIMX HAYYHBIX MTPUHIIMIIAX 1 33 menens
IPOMBIIUICHHOTO NOJTYYeHHS BKHCHIITNX BELIECTB

34 | YenoBek B MHpPE BEIIECTB U MAaTEPHAIIOB 1 34 nenens

35 | Xumusi ¥ 3710pOBbE YEIOBEKa 1 35 nenens

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 35




