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HOACHUTEJBHAA 3AIINCKA

[IporpaMMma 1o XMMHUU Ha YPOBHE CpeHET0 00IIero oOpa3oBaHus pazpaboTaHa HA OCHOBE
®denepanpHoro 3aKkoHa oT 29.12.2012 Ne 273-D3 «O6 ob6pazoBanuu B Poccuiickoit deneparuny,
TpeOoBaHMIl K pe3ynbTaTaM OCBOeHUS (enepaibHO 00pa3oBaTeNbHON MPOrpaMMBbI CPEIHETO
obmero o6paszoBanus (POII COO), mpencraBieHHbIX B DenepalbHOM TOCYAAPCTBEHHOM
obpazoBatensHOM ctannapre COO, ¢ yuérom Konnenuuu mpenonaBaHus y4yeOHOro mpeamMera
«Xumus» B 00pa3zoBaTeNbHBIX oOpranm3anusax Poccuiickoit ®enepanuu, peaTn3yronmx
OCHOBHBIE 00pa3oOBaTENbHBIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUS
BocniuTanust B Poccuiickoit @enepanmu Ha nepuon a0 2025 roma» (Pacmopsixenwue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TOIXOJOB K pa3paboTKe MPOrpaMMbl IO XHMHHU, K OIPEACICHHUIO OOMICH
CTpaTeruu OOYYCHUs, BOCIIUTAHUS W PA3BUTHS OO0YJAIOIIMXCS CPEICTBAMHU Y4eOHOTO MpeaMeTra
«Xumusa» st 10-11 kimaccoB Ha 0a30BOM ypOBHE COCTAaBHJIM KOHIIETITYyallbHbIE MOJIOKEHUS
OI'OC COO o B3aMOOOYCIOBJICHHOCTH II€JIeH, COAepKaHUsS, PE3yJIbTaTOB OOy4YeHUS W
TpeOOBaHMII K YPOBHIO MOATOTOBKH BBITYCKHUKOB.

Xumuyeckoe o0pa3oBaHHE, TIOTy4aeMOe BBIMYCKHHKAaMHU  0OO0IIeo0pa3oBaTebHON
OpraHu3alyM, SBISETCA HEOThEMJIEMOM 4YacThlo UuX oOpazoBaHHOCTH. OHO  CIIYXUT
3aBEPIIAIOIIMM STAllOM peaTu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, MPUCYIIMX [EJIOCTHOW CHUCTEME XUMHYECKOro oOpa3oBaHHs. OTH LIEHHOCTU
KacaloTcs MO3HAHMS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIICH KYIbTYpHI
YEJIOBEKa, a TaKXKe DKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U
NpUPOJIHON cpene. Peannzyercs xumuueckoe 00pa3oBaHue 00y4YalOIMIUXCs HA YPOBHE CPEIHETO
obmiero o0pa3oBaHMs CPEACTBAMU y4eOHOTO mpeaMera «XHMHS», COACpPKAHUE U MOCTPOCHHE
KOTOPOTO OIPEACNICHBl B TPOrpaMMe IO XHMHUU C YYE€TOM CHelnu(UKA HAyKd XUMHUH, €&
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTEPUAIILHOM KM3HH OOIIIECTBA, a TAKXKE ¢ YIETOM OOIINX
1enei ¥ MPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEr0 OO0IIero
obpasoBanus B Poccuiickoit @enepannu.

XuMHUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO POJb B COBPEMEHHOMU
IUBWIN3AIMU, B CO3IaHUM HOBOHM 0a3bl MaTepHAIbHOW KyIbTyphl. OHA BHOCHUT CBOW BKJaja B
(hopMHpOBaHNE PALlMOHAIFHOTO HAYYHOTO MBIIIJICHHUS, B CO3/IaHUE 1IEIOCTHOTO MPECTaBICHUS
00 OKpYyKaroIleM MHUpe Kak O €IUHCTBE MPUPOABI M YEIIOBEKA, KOTOPOe POPMHUPYETCS] B XUMHH
Ha OCHOBE NMOHMMAaHUs BEIIECTBEHHOI'O COCTaBa OKPYKAIOIIETO MUpPa, OCO3HAHMS B3aHMMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, MX CBOMCTBAMH M BO3MOXHBIMH 00JIACTSIMH TIPUMEHCHHS.

TecHo B3auMOACHCTBYST C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XHUMHUS CTajia
HEOTHEMJIEMON YacThI0 MHPOBOM KYJIbTYPHl, HEOOXOJUMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KakJoro ujeHa obmectBa. CoBpeMeHHass XUMHUS KaK Hayka co3uaTeNbHas, Kak Hayka
BBICOKHMX TEXHOJIOTHMI HAIIpaBJICHA HA PEUICHUE TJI00ATBHBIX MPOOJIEM yCTONYMBOTO Pa3BUTHUS
YelOBEYeCTBA — CBHIPhEBOM, JHEPreTUYECKOW, MHUIIEBOM, HSKOJIOTHYECKON O€30MacHOCTH H
OXpaHBbI 37]0POBBA.

B cootBercTBUM C OOmMMMH ILENIMU M NPUHIUIAMH CpPEJHEro oOuiero oOpa3zoBaHUs
conepskanue npeamera «Xumus» (10—11 kmaccrl, 6a30BbIi ypOBEHb U3yYEHUS) OPUESHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY OOYYarOMIMXCs, HEOOXOIUMYIO UM JUIS
BBIPAa0OTKM MHPOBO33PEHYCCKUX OPHUCHTHPOB, YCIEIIHOTO BKJIIOYCHHUS B JKU3Hb COIUYMA,
MIPOJIOJKCHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHUCH.
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CocraBnsomuMu  TipeAMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHudeckas
xumusi» U «O01as 1 HeopraHu4ecKasi XUMHUS», OCHOBHBIM KOMITOHEHTOM COJIEPKAHUSI KOTOPBIX
SIBJIAIOTCSI OCHOBBI 0a30BOI HAyKHU: CUCTeMa 3HAHUI M0 HEOPraHHMYECKON XUMHUH (C BKIIOYECHHEM
3HaHUU U3 OOLIeN XMMMU) U OpraHu4eckod XuMuu. PopMUpOBaHUE JAHHOW CHCTEMbl 3HAHUM
MpU M3YYCHHH TpeaMeTa o0ecredynBaeT BO3MOXKHOCTh PACCMOTPEHHS BCEro MHOT000pasus
BELIECTB Ha OCHOBE OOLIUX MOHSTHIA, 3aKOHOB M TEOPUN XUMHUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckast xumus» U «OO0111ast 1 HeopraHudeckas
XUMHS» cHOPMUPOBAaHA B MPOTPaMMe MO XUMUU HAa OCHOBE CHCTEMHOTO TMOJXOJa K U3YUYEHHUIO
yuyeOHOro MaTepuana U OOyCIOBJIEHa HCTOPHYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
OmpeNeEHHBIX TEOPETHUECKUX YPOBHSAX. Tak, B Kypce OpPraHM4YeCKOM XHMHH BEIECTBa
paccMaTpuBalOTCsl Ha YPOBHE KJIACCMUECKOW TEOPUH CTPOCHHUS OPTaHMYECKHX COEAMHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMMYECKHX M AJIEKTPOHHBIX MPEJICTABICHUNA O CTPOCHHM BEUIECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce€ BELIECTBaX JAAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB [0
CJIO)KHBIX OMOJIOTMYECKH AaKTUBHBIX COeIMHEHHMH. B Kypce opraHMueckoid XHMHUH MOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUsS IEePBOHAYAIBLHBIE
MPEACTABICHUS O XMMUYECKON CBSI3H, KJIaCCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOEHHUS], O XUMHYECKON PEAKIUU.

[Ton HOBBIM yriom 3peHusi B mpeaMere «XuUMHsS» 0a30BOrO YPOBHSI paccMaTpHBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUs TEOPETUYECKUN MarepHal Hu
(akToNOrMUecKre CBEACHHS O BEIIECTBAX M XMMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HeopraHUYecKass XUMUs» 00y4aroluMCs MPEA0CTaBIsAETCS BO3MOXKHOCTh OCO3HATH
3HaYEHUE TMEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJOJOTHYECKHX IO3UIUH,
MIyO)kKe TOHSATh HCTOPUYECKOE H3MEHEHWEe (YHKIMHA 1TOr0 3aKOHa — OT oOoOmaromen 10
OOBSICHAIONIEH U MPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXKHEMIIMX BEILECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHUH, a TAKKE 0 XUMHUYECKUX PEAKIUSIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHsietcs B Kypcax 10 w11 KkjmaccoB d3ieMEHTaMHM COJACPIKAHUSA, WMEIOIUMHU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHUIO
B3aMMOCBS3M XUMHUU C JPYTMMHM HayKaMHU, pacKpbIBAlOT €€ pPOJb B II03HABATEIIBHOW H
MPAKTUYECKON JEeSATENHOCTA YeNIOBEKa, CIOCOOCTBYIOT BOCHHUTAHHIO YBAXKEHUS K IPOLIECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO U JUMYHOCTHO 3HAUYMMBIX MpOOJIeMax, CBS3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh WH()OPMAIIMIO U NMPUMEHATH €€ IS MOIMOJIHCHHS 3HAHWH, PEIICHHMS
HMHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANbHBIX HCCIEIOBATEIbCKUX 33Jau. B nenom coxaepxanue
y4eOHOro nmpeameTa «XUMHs TaHHOTO YPOBHS U3Y4YEHHs] OPUEHTHPOBAHO Ha (popMHUpOBaHHE y
00yJaromuXxcsi MUPOBO33PEHYCCKOW OCHOBHI ISl MOHUMAaHHS (PUIOCOPCKUX HJICH, TAKHX KaK:
MaTepHUaIbHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTaHMYECKOTO MHpPA, 00YCIOBICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOCHHMEM, IO3HABAEMOCTh ITPUPOJHBIX SABJICHUM MYTEM SKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUHUH MEXKIy HOBBIMU (PakTaMH W TEOPETUUYECKHUMH MPENroChUIKaMH,
OCO3HaHHE POJIU XUMHH B PEIICHUH DKOJOTHYECKHX MpoOieM, a Takxke MmpodieM cOepeskeHus
SHEPTreTUUYECKUX PECYPCOB, ChIPbS, CO3JaHUsI HOBBIX TEXHOJOTUM U MaTEpPUAIOB.

B mnnanme pemeHus 3amad  BOCIUTAHMS, PA3BUTHS M COIHMAIM3AIMU  OOYYAIOIIUXCS
MPUHATBIE TPOTPAaMMON IO XMMHH TIOIXOIbI K OMNPENETICHUI0 COJIEPKaHUS M TOCTPOCHHS
mpeaMeTa IpeaycMaTpuBaloT (OPMUPOBAHHUE YHHBEPCATbHBIX yYEOHBIX NEHCTBUM, MMEIOIINUX
0a30Boe 3HAUEHUE JJIS PA3IMUHBIX BUJOB AESITEIHLHOCTHU: PEIIeHUs pobiieM, MOKUCKa, aHaTu3a U
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00pa0oTKH HHPOpMAMK, HEOOXOAUMBIX JUIsI MPUOOPETEHUS OIbITa MPAKTUYECKOH H
HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MO3HAHUM XMUMUH.

B nmpakTuke npenogaBaHusi XMMHU KaK Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl, TaK U
HAa ypOBHE CpelHero oomero oOpa3oBaHMs, TPH  ONPEACICHUH  COJEpKATEeIHHON
XapaKTepUCTUKU LEJeH H3y4eHHs NpeaMeTa HallpaBICHHUEM IEPBOCTENIEHHON 3HAUYMMOCTH
TPaIULIMOHHO TpHU3HAETCd (OPMHUPOBAHME OCHOB XHMHUYECKONH Hayku Kak o0O0JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUECKON MAESITEeIbHOCTH 4YeJIOBeKa M KakK OJHOTO0 U3
KOMITIOHEHTOB MHUPOBOH KyJIbTyphl. C METOOUYECKOW TOYKH 3pEHUS TaKOH MOAXOI K
OIIpeJICJICHUIO 1IeJIe N3yueHUsl IpeIMeTa ABJISIETCS BIIOJIHE ONpPaBIaHHbIM.

CornacHo NMaHHON TOYKE 3PEHUS TIABHBIMH IEISIMH H3YYCHHUS NpeaMera «XUMUs» Ha
6azoBoM ypoBHe (10 —11 xu1.) sIBASIOTCS:

e (opmupoBaHMEe cHUCTEMBl XHUMHUYECKHUX 3HAHUM Kak BaKHEHIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa, B OCHOBE KOTOPOW JI€KaT KJIIOUEBbIE MOHATHUS,
(dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWUMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOEHHE M
MOHMUMAaHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOrO XapakTepa,
O3HAKOMIICHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBIICHUS;

e (opmupoBaHUe U pazBUTHE MPEACTABICHUA O HAYYHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHUYECKUX PEaKIUil, HEOOXOIUMBIX Ul MPUOOPETeHHUs] YMEHUNW OPHEHTHUPOBATHCSA B
MUpE BEIIECTB U XMMHUECKUX SBJICHHI, UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUIECKON U
IMOBCEAHEBHOM XU3HU;

® pa3BUTHE YMEHUH U CHOCOOOB JAESITEIBHOCTH, CBS3aHHBIX C HAOIMIOJEHUEM H
OOBSICHEHHEM XHMHMYECKOTO JKCIEPUMEHTa, COOJIOJACHUEM TMpaBMil OE30MacHOTO
oOparieHus ¢ BEIIeCTBaMHU.

Hapsiny ¢ atuMm, conepikarenbHas XapakTepUCTHKa Lelel U 3ajad U3ydeHHs MpeMeTa B
MporpaMMe Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU MPUOPUTETAMHU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroinHs B MpeNoJaBaHUM XHUMHH B OOIbIICH
CTETIEHH OTHAETCA TPEANOYTEHHE NPAKTUYECKON KOMIIOHEHTE COACp)KaHUs OOydeHws,
OpPUEHTUPOBAHHOM HAa TIOATOTOBKY BBIITYCKHHMKA 00IIe00pa3oBaTeIbHON  OpraHu3alu,
BJIQ/ICIOIET0 HE HAOOpOM 3HAaHUMU, a (QYHKIMOHAIBLHOM I'PaMOTHOCTBIO, TO €CTh CIIOcO0aMu U
YMEHUSIMH aKTHUBHOTO TOJIY4YECHUs 3HAHUM U MPUMEHEHUS X B PEaIbHOM JKU3HU ISl pelICHUS
MPaKTUYECKHX 3ajay.

B cBs3u Cc 3TUM TpU U3YYEHHH TpeaMeTa «XUMHUS» JOMHHHPYIOIIEEe 3HAYCHHE
MPUOOpPETAIOT TaKKe IeNU U 3a/1a4H, KaK:

ajanranuss  OoOydalolUMXCsl K  YCJHOBHSIM  JMHAMHUYHO  pa3BMUBAIOILEroCs  MHpa,
(dbopMHpOBaHWE WHTEIUIEKTYAJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CamMo0Opa30BaHMIO,
COTPYIHUYECTBY, CaMOCTOATEIHLHOMY TMPHUHSATUIO TPAMOTHBIX pEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUN),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE ISl PA3TUYHBIX BUJOB JCSATEILHOCTH: PEIISHUs Mpoliem,
MOWCKa, aHaimu3a W o00paboTku WHGOpPMAIMH, HEOOXOAUMBIX I TPHOOPETEHHUS OIbITa
NeSTeIbHOCTH, KOTOpasi 3aHMMAeT Ba)XKHOE MECTO B MO3HAHUM XMUMHH, a TAaKKe€ NIl OLEHKHU C
MO3UIMN HKOJIOTHYECKON 0€301MacCHOCTH XapaKTepa BIUSHUS BELECTB U XMMUYECKHX IPOIIECCOB
Ha OPTraHM3M YeJIOBeKa U MPUPOIHYIO CPEemdy;

pa3BUTHE TO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00yJaromuxcs: CHOCOOHOCTH CaMOCTOSTENILHO NpUOOpeTaTh HOBBIC 3HAHUS 10 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIOIb30BaTh COBpEMEHHbIE HH(POPMAIIMOHHBIE
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TEXHOJIOTHH JUIsl IOUCKA U aHaIu3a y4eOHON U HayYHO-MOMYJISIpHON MHPOpMAIIUN XUMHUYECKOTO
COJIepKaHUS;

(dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATUBHOTO U JIOTHYECKOTO MBIIIIJICHHUS,
HaAOJIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH IIJIAHUPOBAHUHN U IPOBCACHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

BOCIIUTaHHE Y OOydaromuxcs yOeXIEHHOCTHM B TYMaHHCTUYECKON HampaBiIeHHOCTH
XUMHHM, €€ BaXHOHM poJlM B  pEUIEHUH IIOOANbHBIX MpPoOJEeM  palMOHAIBLHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS SHEPreTHUYECKUX PECYpPCOB U COXPAHEHUS] HPHUPOIHOTO
paBHOBECHsS, OCO3HAHHSA HEOOXOAMMOCTH OEpeKHOTO OTHOLICHHS K MPHUPOAE U CBOEMY
300POBBIO, @ TAKIKE HpI/IO6peTeHI/I$I OIlbITa MCIIOJB30BAHUSA TMOJTYYCHHBIX 3HAHUHU AJId IPUHATHA
I'paMOTHBIX peHIeHI/Iﬁ B CUTyalUAX, CBA3aHHLIX C XUMHWYCCKNMU ABJICHUSAMMU.

B yueOHOM mumaHe cpeaHero oOImiero oOpa3oBaHUs MpPeaMET «XHUMHUsS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB NpeaMeTHON o0macTu «EcTecTBEeHHO-HAayUHBIE MTPEIMETHD.

OO1miee yuCIIO 4acoB, OTBEAEHHBIX IS M3YYEHHUS XMMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, cocraBiser 68 yacoB: B 10 kmacce — 34 gaca (1 wac B Hememo), B 11
kiacce — 34 gaca (1 gac B Heneo).
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COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHNYECKASA XUMUA

Teoperudeckne 0CHOBbI OPraHNYeCKON XUMUH

[Ipeamer opraHnveckoil XUMHUH: €€ BOSHUKHOBEHWE, PA3BUTHE M 3HAYCHUE B MOJTYYCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHusl opraHnyeckux coenuHennii A. M. bytneposa,
e€ ocHoBHbIe ToONOXeHUsA. CTpyKTypHble (GOpMYIbl OpraHMYECKHX BemiecTB. [ omomorus,
n3oMepus. XUMHUECKas CBSI3b B OPraHUYECKUX COCTUHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[IpeacraBnenne o0  KkiIaccupuUKAMM  OpraHMYecKUX  BemiecTB.  Homenkiarypa
OpPraHMYECKUX COEOUHEHHH (cucTemMaTHyeckas) M TpUBHUAJIbHBIE Ha3BaHHs BaKHEHMIINX
MPEACTABUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCneprUMEHTaIbHbIE METO/Ibl U3YUYEHHUS BEIIECTB U MX IMPEBPAIICHHI: O3HAKOMIICHHE C
oOpa3aMu OpraHu4ecKrX BEIIECTB W MaTepualiaMHd Ha MX OCHOBE, MOJACIUPOBAHUE MOJEKYI
OpTraHWYECKUX BEIIECTB, HAOMIOJCHWE W OMHCAaHWUE JIEMOHCTPAIMOHHBIX OIBITOB TIO
MIPEBPAIICHUIO OPTaHUYECKUX BEIIECTB IIPH HarpeBaHuu (IjIaBjieHUe, O0yriIMBaHUE U TOPEHUE).

YrieBoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJOTMYECKHW psaA. MeTraH M 3TaH — mOpocTerIIne
MPEJICTABUTENIM aJKaHOB: (U3WYECKHE W XHMHUYECKHE CBOMCTBA (pEaklMu 3aMEIICHHS W
rOpeHus ), HaXOXKJIECHUE B IPUPOJIE, MOJTyYECHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTMYECKHUI psii. DTUJICH U MPONUWIEH — MPOCTEUIINe
MPEACTABUTENN AJKCHOB: (PU3MUECKHME M XUMHUYECKHE CBONCTBA (pEaklMyd THAPUPOBAHUS,
raJloreHUPOBAHMS, TUAPATALIMH, OKUCIICHUS U MOJIMMEPU3aIUN ), OJy4YEeHUE U TPUMEHEHUE.

Anxaguensl: OyragueH-1,3 u merunOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE
cBOICTBa (peakius nonumepusanun). [lomydeHne CHHTETUYECKOTO KayuyyKa U PE3UHBI.

AJNKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHH psiA. ALETUIEH —
MPOCTEHIINIA MPEJCTaBUTEb aJIKUHOB: COCTaB, CTPOCHHE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THIPATALUU, TOPEHHUS ), TIOTYYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUYECKME M XUMUYECKHE CBOWCTBA (peakuuu
TraJIOTEHUPOBAHUS W HUTPOBAHUS), MOJyYE€HUE U TpUMEeHeHue. To.ryon: cocmas, cmpoeHue,
Quzuueckue u xumudeckue ceoucmeda (Peakyuu 2aio2eHupo8anus U HUMposanus), noiyyeHue u
npumeHnenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIy YIJIEBOJOPOJaMH,
MIPUHAICKALNMMHA K Pa3IMYHBIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U monyTHble HETAHBIE Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku HedTHU: TMEeperoHkKa, KPEeKUHT
(TepMHUYECKHiA, KaTaTUTUYECKHii), muponu3. IIponykTsl mepepaboTku He(YTH, UX TPUMEHEHUE B
MIPOMBIIIIJICHHOCTH ¥ B ObITY. KaMeHHBIN yrojb U MPOIYKTHI €r0 mepepaboTKu.

DKCNepUMEHTATbHBIE METOJBI M3YUYECHUs BEIIECTB W WX IMPEBPAIICHHI: 03HAKOMJICHHE C
oOpa3uamu miacTmacce, KaydykoB U pe3uHsbl, koiekunu «Hedts» u «Yromnb», MogenupoBanue
MOJIEKYJT YTJIEBOJAOPOJOB M TaJOT€HONPOU3BOIHBIX, IPOBEICHHUE MPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE TUIIEHA U U3YYEHHUE €TI0 CBOMCTB.

Pacuérnsie 3anaun.
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Bbruncnenuss mo ypaBHEHHIO XHMMUYECKOH peakuuu (Macchl, 00b€Ma, KOJHMYECTBa
HCXO/HOTO BEILECTBA MJIM MPOJYKTa PEAKLUMU IO H3BECTHBIM Macce, 00BEMY, KOJINYECTBY
OJTHOTO M3 MCXOJIHBIX BEIIECTB UJIM MPOJYKTOB PEAKIIUN).

Kucnopoacoaep:xamme oprannyeckue coeMHeHUs

[IpenenpHbIe OMHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (PHU3HUECKUE H
XUMHUYECKHE CBOMCTBA (pEaKIUHM C aKTUBHBIMH METaJUIAMU, TaJOr€HOBOJAOPOIaMH, TOpEHUE),
IIpUMEHEHHEe. BoiopoHbIe CBA3M MEXKIY MOJIEKYJIaMU CIIUPTOB. /[elicTBHEe MeTaHOJIa U ITaHOJIA
Ha OpPTaHU3M YEJIOBEKA.

MHoOroaToMHble CHHUPTHL. OTUJICHIVIMKONb W TJIUIEPUH: CTPOCHHE, (PHU3HUUECKUE M
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO LIEJIOYHBIMU METAJUIAMU, KAUECTBEHHAs peakLMsl Ha
MHOroaTOMHble cHupThl). JleficTBue Ha opraHu3m uenoBeka. [IpumeHeHue rMuEepuHa U
STUJIEHTIIUKOJIS.

@DeHol: CTpOEHHE MOJEKYJbl, (U3MYEeCKHe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTD
¢denona. Ilpumenenue ¢enona.

Anpneruasl M kemoHwvl. DOpManbIeruj, aneTaabAeTH]l: CTpoeHue, (u3Ndeckue u
XUMHUYECKHE CBOMCTBAa (peaklMM OKHUCICHHS M BOCCTAHOBIICHHUS, KAaueCTBEHHBbIE peaKLUu),
MOJIy4€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHble KapOOHOBBIE KUCIOTH. MypaBbUHAs U YKCYCHasi KMCIOTHI:
CTpoeHHe, (pu3nveckre U XuMUIEeCKHe CBOMCTBA (CBOICTBa, 00IIMe TS Kilacca KUCIOT, peaklus
TepuUKaAMK), TOJNydyeHHe W npuMeHeHune. CTeapuHOBas M OJEHHOBAas KHUCIOTHI Kak
MPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KHCIOT. MblIa Kak COJM BBICHIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBHE.

CrnoxxHble >QUpbI KaK MPOU3BOJIHBIE KapOOHOBBIX KUCIOT. ['MApOIN3 CIOXHBIX 3(pUpOB.
XKupsl. I'naponns xxupos. [Ipumenenue xupoB. buonorudeckas posb )KUpPOB.

VYraeBopl: COCTaB, Kiaccu(UKanus yriieBooB (MOHO-, M- U ToJMcaxapubl). [ moko3a —
MPOCTEUIINIA MOHOCAXapuJ: OCOOEHHOCTH CTPOEHHUS MOJCKYJbI, (PU3HYECKHE M XUMHYECKHE
cBoiicTBa (B3aumojeiictBue c rugpokcugom menu(Il), oxucieHne aMMHayHBIM PacTBOPOM
okcuga cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKIACHHUE B TPHUPOJE,
pUMeHeHue, ouonorunyeckas poib. Porocunte3. pykTo3a Kak U30MEpP TITHOKO3bI.

Kpaxman u nemnono3a Kak npupojHble noiaumepsl. CTpoeHre KpaxmMaia U LEJIH0I03bI.
du3nuecKue U XMMUYECKHUE CBOMCTBA KpaxMaia (THAPOJIN3, KAUeCTBEHHAs! PEaKIUs C HOJIOM).

OKCIEpPUMEHTAIbHBIE METOJbl HM3YYEHMS BEIIECTB M HUX NPEBPALIECHUW: IPOBEICHHUE,
HaOJIl0JIeHUe U OINKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAaueCTBEHHBIE
peakiMy OJHOATOMHBIX CIUPTOB (OKHCIeHHE 3TaHona okcuaoMm wmeau(ll)), MHOroaromMHbIX
cnupToB (B3auMmonelcTBue rhuiepuHa ¢ ruapokcuaom wmenu(Il)), ampaerumoB (okuciIeHHE
aMMHUayHbIM pacTBopoM okcuaa cepebpa(l) u runpoxcumom wmemu(ll), B3ammoneiicTBue
Kpaxmajia ¢ HOJIOM), MPOBEICHUE TPAKTHUECKON padOThl: CBOWCTBAa pacTBOpa YKCYCHOM
KHUCJIOTHI.

Pacuérnrle 3agayn.

Bbluucnenust 1Mo ypaBHEHMIO XHUMHMYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXO/HOTO BEILECTBA MJIM IMPOAYKTAa PEAKLUMU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB UJIU MPOJTYKTOB PEAKLIUN).

A3zoTconeprkaliye opraHm4eckie CoOeIMHEHNS.

AMUHOKHUCIOTBI Kak aMm{@oTepHble OpraHuveckue coequHeHus. Dusuyeckue U
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT (Ha MpuMepe TIuIMHA). buonormyeckoe 3HayeHHE
aMHUHOKHCIOT. IlenTuaml.
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benku kak npupoaHbIE BBICOKOMOJIEKYJSpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenkoB. XHMHYECKHE CBOMCTBa OENKOB: THAPOJIM3, JEHATypalus,
KaueCTBEHHBIE PEeaKINK Ha OETKU.

DKCIIepUMEHTAJIbHBIE METO/bl M3YyUCHHs BEIIECTB M WX NPEBpalleHUi: HAOIIOJCHUE U
OINMCaHHWE JEMOHCTPALMOHHBIX ONBITOB: JCHATypauus O€NKOB NpU HAarpeBaHUH, I[BETHHIC
peakiuu OeIKOB.

BbicokomosiekysipHbIe cOeIUHEHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMEp, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALMH, CPENHSs MoJeKyyspHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUI — MOJIMMEPU3aLIHs U MOJIUKOHCHCALINS.

DKcrepuMEHTAIbHbIE METO/Ibl U3YUEHHUS BEILECTB M UX MPEBPALICHUI: 03HAKOMIIEHHE C
o0Opa3amu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy1yKOB.

MesxnpeaMeTHbIE CBSI3H.

Peanuszanus MeXnpeaIMEeTHBIX CBA3€M IpU M3ydyeHUHM opraHuueckod xumuu B 10 kiacce
OCYILECTBIISICTCS UYepe3 HCIOJIb30BaHHE KakK OOIIMX eCTECTBEHHO-HAYYHBIX IMOHATHUH, TaK M
MOHSTHUM, SBJISIOIMXCSA CUCTEMHBIMU JJIS1 OTJENIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEHHO-HAy4YHbIC TOHSTHS: SBJICHUE, HAy4dHbIH (AT, TUMOTE3a, 3aKOH,
TEOopHus, aHaluu3, CHUHTE3, KIacCHUpUKalus, TMEePUOAUYHOCTh, HAOMIOJCHUe, W3MEpEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHHE.

®dusuka: MaTepusi, SHEprus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUIN YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3MUYECKHE BETMYUHBI U €IUHHIIBI
UX U3MEPEHUSI.

buonorus: knetka, opranusMm, Owocdepa, oOMEH BeUIECTB B OpraHusme, (PpoTOCHHTE3,
OMOJIOTNYECKH aKTUBHBIE BelecTBa (OCJIKH, yriIeBOIbI, KHUPBI, PEPMEHTBI).

I'eorpadus: MuHepaibl, TOpHBIE TOPO/IbI, T0JIE3HBIE UCKOTIAeMble, TOTIIIMBO, PECYPCHI.

TexHosorus: nuieBble NPOAYKTHI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOIIHNE CPE/CTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKUE MTpenapaThl, MaTepraibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI XHMHHU

Xumuyeckuil aneMeHT. AToM. Sapo artoma, uH30TOMBI. DJEKTPOHHAs 000JI0YKa.
DOHepreTuyeckue ypoBHH, NOAYPOBHU. ATOMHbIE OpOMUTaNH, S-, p-, d- 31eMeHThl. OcOOEHHOCTH
pacrpeieieHus] JEKTPOHOB MO OpOUTANAM B aTOMax 3JIEMEHTOB NEPBBIX YETBIPEX MEPHOAOB.
DneKTpoHHasi KOH(UTYpaLus aTOMOB.

Ilepuonnueckuin 3akoH u Ilepuommueckas cucremMa XUMUYECKHUX 3ieMeHToB [[. U
MenpeneeBa. CBs3b mnepuoanyeckoro 3akoHa U [leproguueckodl CHCTEMbl XHMHUYECKUX
anementoB J[. . MenneneeBa ¢ COBpeMEHHOW Teopuel CTpPOEHUsI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CI0KHBIX BEIIECTB
II0 TpyNIam U rnepruojam. 3HaueHHEe NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAyKH.

Crpoenue BemiecTBa. XHUMHUYEcKas CBs3b. Buabl XMMHUYECKOHl CBs3M (KOBaJCHTHAs
HENoJIsIpHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHu3Mbl 0Opa3oBaHUsl KOBAJIEHTHOU
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XUMHUYECKON CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogoponnast c¢Bsi3b. BaeHTHOCTS.
DneKkTpooTpuuaTeabHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI M AHUOHBI.

BemiectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSHCTBA COCTaBa
BelIeCTBA. THMBl KPUCTAIMYECKUX PEMIETOK. 3aBHCHUMOCTh CBOMCTBA BEIIECTB OT THIMA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTne o aucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWIHBIE pacTBOpPBI. MaccoBast 1071
BEILIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coenuHeHuid. HomeHkiaTypa HEOpraHHMYECKUX
BeILIECTB. ['eHeTnueckass CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAAJEKAIIMX K PpPa3IUYHBIM
KJIaCCaM.

Xumuueckas peaxkuus. Knaccuukanus XUMHUECKHX pPEaKLUil B HEOPraHMUYECKON u
OpraHWYEeCKON XUMHH. 3aKOH COXPAHEHUsI MAcChl BEIIECTB, 3aKOH COXPAHEHUsl U MPEBPALLECHUS
SHEPTHUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTb peakuuu, €€ 3aBUCHMOCTb OT Pa3NUYHBIX (akTopoB. OOpaTUMBIE PEaKIHH.
Xumuueckoe paBHoOBecue. DaKTOphI, BIMSIOUIME HA COCTOSHHE XHMHUYECKOIO PaBHOBECHS.
[Ipunnun Jle Hlarense.

OnexTponurnyeckas auccoruanus. CuipHble U ciadble 37eKTpoauThl. Cpena BOAHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpallbHasl, IEJTOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTEINIbHBIEC PEAKIIUU.

DKCneprUMEHTAIbHbIE METOAbl M3Y4YEHHUs BEIIECTB M HUX MPEBPAICHUM: JIEMOHCTpaIus
tabmun «[lepuonnyeckas cuctema xumuueckux snemeHToB J[. WM. MenpaeneeBay, u3ydeHue
MoJeNel KPUCTAJUIMUECKUX pPelETOK, HaOJII0AeHHEe M ONUCaHUEe JAEMOHCTPAIMOHHBIX H
71a00paTOPHBIX OMBITOB (pa3lioKeHHWE MEepOKCcHIa BOAOpPOJa B MPHUCYTCTBUU KaTajau3aTopa,
ONpeJIeJICHUE CPebl PACTBOPOB BELIECTB C IMOMONIbI0 YHHUBEPCAIBHOIO MHIMKATOpA, PEaKlUU
MOHHOTO OOMEHa), MpOBEIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIXx (AKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEAKLIUN».

Pacuérnsbie 3amaumn.

PacuéTel no ypaBHEHUSIM XUMHUYECKHUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMHYECKUE PACUETHI,
Pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAacCOBasi A0JIs BELECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Ilonoxxenne HeMerauioB B Ilepuogudeckoil cucreMe XMMHYECKUX
anemenToB JI. M. MenzaeneeBa M OCOOEHHOCTH CTpOeHHsS aToMOB. (DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTPOMHS HEMETAUIOB (Ha IpUMeEpPe KUCIOpoia, cepbl, hocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a3ora, Qocdopa,
yriaeposa v KpeMHUs1) U UX COeNUHEHUN (OKCHJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOIHBIX
COCJIMHEHHU ).

IIpuMeHeHne Ba)KHEUIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnsl. [lonoxenne MeramioB B [lepuoanueckoil cucreMe XMMUYECKUX 3J1€eMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OO6rmiue
¢usnueckue cBoiicTBa MeTaioB. CIUTaBbl METAIOB. DNEKTPOXUMHUUYECKUN P HAMPSKEHHA
METaJUIOB.

XUMHYECKHE CBOMCTBA BaXXHEHITUX METAUIOB (HATPUU, KalWil, KaJlblUid, MarHWi,
QTIOMUHUM, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHEHUH.

O61ue ciocoObl nmony4yeHust MeTamioB. [I[pumeHeHe MeTamioB B ObITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHMS BEIIECTB U HUX [MPEBpallCHUN: H3y4YeHUe
KoJulekuuu «MeTauibl U CIUIaBbD», OOpa3llOB HEMETAIOB, PEHICHUE SKCHEPUMEHTAIbHBIX
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3aja4, HaOJIOJIeHWEe M  OINUCAaHUE JIEMOHCTPAMOHHBIX U  J1a0OpaTOPHBIX  OIBITOB
(B3auMoielicTBME TUAPOKCHIA ATIOMUHHUS C PAacTBOPaMHM KHUCIOT M IIENOYed, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLIIOB).

Pacuérnsie 3anaun.

Pacuérer mMacchl BemiecTBa Wi 00bEMa Ta30B MO WM3BECTHOMY KOJIHMYECTBY BEIIECTBA,
Macce Wi 00BEMY OJIHOTO M3 YYacCTBYIOIIMX B PEAKIIMU BEIIECTB, PacdyEéThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OJHO U3 BEIIECTB UMEET MPUMECH.

Xumus 4 )KU3Hb

Ponp xuMuu B oOecriedeHu HKOJIOTHUECKON, SHEPreTHUECKOM 1 MUIIEBON 0€301MacHOCTH,
pa3BUTUU MeAWIUHBL. [loHSTHE O HAydyHBIX METOAAaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkuuid.

[IpencraBnenuss 00 0OMUX HAyYHBIX TMPUHIUNAX [POMBIIIJICHHOTO TMOTYy4YeHUS
BAKHEUILNX BELIECTB.

YenoBek B MHpE BELIECTB U MaTEpUAIOB: BAaXKHEHINWE CTPOMUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualbl, KPAacKd, CTEKIIO, KE€pamMHuKa, MaTepuanbl IS AJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHM4eCcKUe U MUHEpaJIbHbIe y100pEHUSI.

XuMusi U 370pOBbE YEJOBEKa: IMpaBWJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IMPENaparos,
MpaBuia 6e30MacCHOTO HCIIOIb30BAHUS IPEMAPaTOB OBITOBOM XUMUU B IIOBCEAHEBHON KU3HU.

MexnpeaMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMeTHBIX CBSA3€H NPU M3YYEHUH OOLIE M HEOPraHMYEeCKON XMMUU B
11 xnacce ocymiecTBIISETCS YEpPE3 UCIOIB30BAaHUE KAaK OOLIUMX €CTECTBEHHO-HAYUYHBIX MOHATHUH,
TaK U MOHATUM, SABJISIFONIMXCS CUCTEMHBIMH ISl OTJIEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBeHHO-HAYYHBIE TOHATHS: HAy4dyHBIA (DaKkT, Tumoresa, 3aKOH, TEOpus,
aHalM3,  CHHTe3,  Kiaccuukamus,  NEpUOAMYHOCTb,  HAONIOJCHHWE,  OSKCIEPUMEHT,
MOJCIINPOBAaHNE, U3MEPEHHUE, SIBIICHNUE.

®dusuka: Marepus, SHEprusi, Macca, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKHIl YpOBEHb, BELIECTBO, TeJO, 00BEM, arperaTHOe
COCTOSIHME BEIIECTBA, PU3NUYECKHE BETUYNHBI U €IUHUIIBI UX U3MEPEHUSs, CKOPOCTb.

buonorus: kierka, OpraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpacdusi: MuHepasbl, TOpHBIE TOPO/IbL, OJIE3HbIE HCKOIIaEMbIE, TOIIJIUBO, PECYPCHI.

Texnonorus: XUMHYECKast IPOMBIIIEHHOCTb, MeTaJLTyprus, MIPOU3BOJICTBO
CTPOUTEBHBIX MaTepHaJioB, CEJIbCKOXO351ICTBEHHOE IIPOU3BOCTBO, nuuieBas
MIPOMBIIIJICHHOCTh, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOM3BOACTBO KOCMETUYECKUX
IIpenapaToB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MaTE€pPHUAJIOB, 3JEKTPOHHAS MPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 XHMMHWU HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBmuBaeT TpeOOBaHMUS K pe3yJbTaTaM OCBOCHHS OOYyJarOUTUMUCS
MporpaMM cpeaHero ooiiero oopa3zoBaHUs (JUYHOCTHBIM, METAIIPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronuueckoil OCHOBON sl pa3paboOTKH IUITAHUPYEMBIX pPE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CpeHEro o0IIero o0pa3oBaHusl ABISETCA CUCTEMHO-AEATEIbHOCTHBIM MOIXOI.

B cooTBercTBUM C CHCTEMHO-IEATEIBHOCTHBIM TMOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yabTaTOB OCBOCHHS TIpenMeTa «XHUMHS» Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUs
BbIJIEJICHBI CIIEYIOIINE COCTABIISIOLINE:

OCO3HaHHE O0YYAIOIIUMHCS POCCHUICKON Tpa)IaHCKONW HMIEHTHYHOCTH — TOTOBHOCTU K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIETICHUIO;

HATMYUE MOTUBAIIUU K 00yUEHUIO;

LIEJICHANPABICHHOE Pa3BUTUE BHYTPEHHHMX YOEXJCHUH JTMYHOCTH HAa OCHOBE KIIFOYEBBIX
LIEHHOCTEN M UCTOPUUYECKUX TPaAULIUN Oa30BON HAYKH XUMUM;

TFOTOBHOCTh M CHOCOOHOCTh OOYYAlOIIMXCS PYKOBOJCTBOBATHCSI B CBOEU JAESTEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMU LEJIOCTHOM CHUCTEME XHUMHUYECKOTO
o0pa3zoBaHuS;

HAJIMYHE TPABOCO3HAHUS OSKOJOTUYECKOH KYIbTYphl M CIIOCOOHOCTH CTaBUTh LENU H
CTPOMTD KU3HEHHBIE IJIaHBbI.

JIn4HOCTHBIE PE3yNbTATBl OCBOEHUS Ipeamera «XUMHUsS» JOCTUTalOTCs B EIUHCTBE
y4eOHOW U BOCHUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUM C TI'yMAaHHCTUYECKUMH,
COLIMOKYJIBTYPHBIMM, TyXOBHO-HPaBCTBEHHBIMU LIEHHOCTSMHM M HJ€AIAMH POCCHHMCKOIO
IpaXXIaHCKOTO OOIIecTBa, MPHUHATHIMH B OOIIECTBE HOPMaMU U TMpPaBWJIAMU TOBEICHUS,
CIOCOOCTBYIOIIMMH IIPOIECCaM CaMOIIO3HAHMSI, CAMOPAa3BUTH U HPABCTBEHHOTO CTAaHOBJICHHUS
JUYHOCTU 00YYaroIIuXxcsl.

JIn4HOCTHBIE pe3yNabTaThl OCBOCHHS IMpeaMeTa «XUMUS» OTpakaroT chOPMHUPOBAHHOCTD
OMbITa TIO3HABATENBHOM M TPAKTUYECKOM [EATENbHOCTH OOydalolmuXcs M0 peaau3aliu
MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B YAaCTH:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

OCO3HaHUs 00YYarOIUMHUCA CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaKEHHSI K
3aKOHY U MPaBOMOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAax M MPABWIAX MEXKJIMYHOCTHBIX OTHOLIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH IEATEIHLHOCTH IPU CO3AAHUU YUEOHBIX MPOEKTOB,
pelieHrH y4eOHBIX ¥ MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUH XUMUYECKHX dKCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTHKY M apTryMEHThI IPYTUX
MIPH aHaJIN3€ Pa3InYHbIX BUJIOB YUEOHOH eATEIbHOCTH;

2) IaTPHOTHYECKOI 0 BOCIINTAHMA:

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAY4YHOMY HACJIEIUI0 OTEYECTBEHHOU
XUMUH;

YB@KEHHUS K IPOIECCY TBOPYECTBA B 0O0JACTH TEOPUM M MPAKTUYECKOTO MPHUMEHEHHS
XUMHH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYyKH €CThb Pe3yJbTaT AJUTENbHBIX HaOII0/IeHUH,
KPOMOT/IMBBIX 3KCIIEPUMEHTAIILHBIX TOUCKOB, IOCTOSIHHOTO TPY/a YUYEHBIX U MPAKTUKOB;
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WHTEpECa M TI03HABATECIPHBIX MOTHBOB B TIOJIYYCHHU | TOCJICAYIOIIEM aHaIN3e
MH(OpPMAIIUU O MEePEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YeCTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOTO IMOBEICHNUS,

CIIOCOOHOCTH OIICHMBATh CHTYal[MH, CBSI3aHHBIE C XUMHYCCKHUMH SIBICHUSIMH, H
MPUHUMATh OCO3HAHHBIE pEIIEeHUs, OPUEHTHPYACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHUE M TNOCTYNKH CBOMX TOBApHILEH C MO3UILIHNA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIKOB;

4) popmupoBaHus KyJbTYpPbl 310POBbS:

MOHMMaHMUs LEHHOCTEH 30pOBOTO M 0e30MacHOro oOpasza KHU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (PH3UYECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

coOMIOICHNs TIpaBMJI OE30MacHOr0 OOpalleHHsl ¢ BEIIeCTBaMU B OBITY, MOBCEIHEBHOM
YKU3HU U B TPYIOBOM JAESTEIBHOCTH;

MOHWMAHUS 1EHHOCTH TPaBWJ WHAWBHIYaTbHOTO M KOJUIEKTUBHOTO 0€30IMacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINUX 3I0POBBIO U JKU3HU JTFOJCH;

OCO3HAHUS TOCJIEICTBHA M HEMPHATHS BPEAHBIX MPHUBBIYEK (YMOTPEOJCHUS aKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JIeATETBbHOCTH,
OOIIECTBEHHO IOJIE3HOM, TBOPUECKON U IPYTHX BHIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4yacTHE€ B PEIIEHUU MPAKTUUYECKUX 3a/ad COLHUAIbHON
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, ITKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YUEHHIO0 Mpodeccuil pa3audHOTo poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXXEHUS K TPYAY, JIIOASIM TPYJa U pe3yJbTataM TPYI0BOH NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUAYAIBHOH TPACKTOPUU OOpa3oBaHUS,
Oyxayuieit mpodeccuu U peanus3aii COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YUYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEel 00I11eCcTBa;

6) 3K0J10rMYEeCKOro BOCIMTAHMSI:

9KOJIOTMYECKH IIeJIECO00Pa3HOTO OTHOLIEHUS K MPHUPOJIC, KAaK UCTOYHHUKY CYIIECTBOBAHHUS
’KU3HU Ha 3eMIie;

MMOHUMaHUSA TI00aJTFHOTO XapaKTepa IKOJIOTHUECKUX MPOOJIeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUANBHON CPEIbL;

OCO3HaHUsI HEOOXOAMMOCTH HCIIOJIb30BaHUS JOCTHKCHUN XUMUU TSl PEHICHHUS] BOIIPOCOB
palMOHATBHOTO MPUPOIONOJIH30BAHUS;

AKTUBHOTO HENPUATUS JIEHUCTBUU, MPUHOCAIIUX BPEI OKpYXKalouled MpUpOAHOU Cpele,
YMEHHUsI MPOTHO3UPOBATH HEOJArONPHUSITHBIE IKOJIOTUYECKUE MOCIEICTBUS MPEeANPUHIMAEMbIX
JEWCTBUM U NMPEIOTBPAILATh HX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIILIEHUS, SKOJIOTHYECKOH KYJIbTYphl, OIBITA
JESATEIbHOCTH  SKOJOTMYECKON HANpaBI€HHOCTH, YMEHUS PpPYKOBOACTBOBAaThCSA HMMHU B
MO3HABATEIbHONW, KOMMYHUKATUBHOMN U COIMABHON MPAKTHKE, CTIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOATH UJICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

cOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;
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MOHUMAaHHUA CHEeUU(PUKA XWUMHH KaK HayKd, OCO3HaHHS €€ poiu B (OPMHPOBAHUU
paIMOHAIBLHOTO HAYYHOT'O MBIIICHUS, CO3JJaHUH [EJIOCTHOTO MPECTaBICHUS 00 OKPYXKAroIIeM
MHpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKAa, B MO3HAHUU MPHUPOIHBIX 3aKOHOMEPHOCTEH U
perieHnuu mTpodIeM COXpPaHSHHS TPUPOTHOTO PAaBHOBECHS;

yOSXKIAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JJIi COBPEMEHHOW IUBWIM3AINH: B €€
TYMaHUCTHYECKOW HANPABJICHHOCTH W BAXHOW POJIM B CO3/IaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIbTYpbI, PELIEHUH T100ANBHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — ChIPHEBOM,
JHEPreTHYeCKON, MHUIIEBOW M JKOJIOTUYECKOW Oe30MacHOCTH, B Pa3BUTHH MEAHIIMHEI,
00ecreveHnr YCIOBUN YCIICITHOTO TPYy/ia U IKOJIOTUYECKH KOM(OPTHOMN KU3HU Ka)XI0TO YIeHA
o011IecTBa;

€CTECTBEHHO-HAyYHOM TPAaMOTHOCTH: TIOHMMAHHS CYIIHOCTH METOJIOB TO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCHOIB30BaTh MOJTy4YaeMble 3HAHUS IS
aHaJiM3a U OOBACHEHUsS SBIICHUH OKPYXKAIOIIET0 MHpa U MPOUCXOIANIMX B HEM HM3MEHEHHI,
YMEHHS JIeIaTh 000CHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DaKTOB U UMEIOIINXCS JAHHBIX
C 1IEJIbIO TTOJIYYE€HHUSI IOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOIh30BaTh XUMUUYECKHUE 3HAHUS JIJIs1 peIIeHUs mpobiieM
B pEAbHBIX KU3HCHHBIX CUTYaIIUSX;

MHTEpeca K MO3HAHUIO U HCCIIEJOBATENbCKOM JAESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJyYE€HHUIO HOBBIX 3HAHUW 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMH
MOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pasluyHblXx cdepax mnpodeccrnoHalIbHON
NEeSATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeramnpegmMeTHble pe3ysbTaThl OCBOEHHsSI ydyeOHOro mnpeamera «XHMHS» Ha YpOBHE
cpenHero o0miero oopa3oBaHus BKIIOYAOT:

3HaYMMble JUII (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIOUIMXCS MEXKIUCIUIUTMHAPHBIE
(MexnpeMeTHbIE) 0OLIeHayUHble TIOHATHS, OTPAXKAIOIINE LIEIOCTHOCTh HAYYHOW KapTUHBI MUPA
U crenu(uKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, SBJIECHUE, MpoIecC, CUCTEeMa, Hay4YHbIM (DaKT, NPUHIMI, TUIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIEI0BaHNE, HAOII0IeHHEe, U3MEPEHHE, YIKCIIEPUMEHT U JPYyTHE);

yHHUBEpcaJbHble  y4deOHble  JedcTBUS  ([IO3HABaTENbHbIE,  KOMMYHHUKATHBHBIE,
perynatuBHble), oOecneunBaromve (GopmupoBaHue (DYHKIHOHAIBHOM TI'paMOTHOCTH U
COLIMAJIbHOW KOMIIETEHIIMU 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOYYAIOLIMXCS  MCIIOJb30BaThb  OCBOCHHBIE  MEXKJIUCLMILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAJIbHbIE Yy4eOHbIE NEWCTBHA B II03HABATEJIbHON M
COLIMAJIBHOM ITPAKTHKE.

MeramnpeaqMeTHble pe3yJabTaThl OTPAXKAIOT OBJAJEHHE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMH.

OgnajgeHne yHHBepCaJbHBIMHU Y4eOHBIMH N03HABATE/ILHBIMHU ACHCTBUAMM:

1) 6a3oBble JOrHYecKHe JeHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIUPOBATh M aKTyaJU3UpOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMmarpuBarth;

OIpENeNIATh LeNIM JEATEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl I€ATEIILHOCTH C IOCTABIEHHBIMU 1IEIISIMM;
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HCIOJIb30BaTh MPU OCBOEHUM 3HAHMW NPUEMBI JIOTMYECKOIO MBILIUIEHHS — BbIICIATH
XapakTepHble TMpPHU3HAKM TOHATMH M YCTaHaBIMBATh MX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOLIME MOHATHUSA AJIs1 00BSCHEHUS OTJENbHBIX (DAKTOB U SBJICHUM;

BBIOMPATh OCHOBAHUS M KPUTEPHH JUIsl KIacCU(UKAIIMH BEIIECTB M XUMHUECKUX PEaKIINi;

YCTaHABJIMBATh IPUUMHHO-CIIEICTBEHHBIE CBA3H MEXAY U3y4aeMbIMU SIBJICHUSMU;

CTPOUThH JIOTUYECKUE paCCYyKICHHs (MHIYKTUBHbIE, JAEIYKTUBHBIE, I10 aHAJOTUN),
BBISIBJIATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBIECHUAX, (POPMYJINPOBATH
BBIBOJIbI M 3aKJIIOUCHHUS;

IPUMEHATH B Ipoliecce MO3HAHUs, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHUS — XUMUYECKHI 3HaK (CUMBOJ) AJIEMEHTA,
XumMuueckas (¢GopMyisia, YpaBHEHHE XHMUYECKOM peaklUMM — IMpU pPELICHUH Y4eOHBIX
MIO3HABATENbHBIX U MPAKTUYECKUX 3a/ay, NPUMEHSITh Ha3BaHHbIE MOJIENbHBIE MPEJICTABICHUS
JUIs BBISIBJICHUSI XapaKTEPHBIX MIPU3HAKOB N3y4aeMbIX BEIIECTB M XUMHUECKUX PEeaKLUii.

2) 6a3oBbIe HcciIe0BaTebCKHE JeHCTBHUSA:

BJIa/IETh OCHOBaMHU METO/JI0B HAYYHOI'O TIO3HAHMSI BELLIECTB M XUMUUYECKUX PEAKIUM;

dbopMynupoBaTh LEIM M 3aJadd MCCIENIOBaHUS, HCIOJIb30BaTh IIOCTaBJICHHbIE H
CaMOCTOSITENILHO C(OPMYITUPOBAHHBIE BOMPOCH B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMHUPOBAHHUS TUIIOTE3bI 110 MIPOBEPKE NMPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJaJIeTh HABBIKAMH CAMOCTOSITEJILHOIO IUIAHUPOBAHMUS M IPOBEJCHUS YUEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJOM IIPOIIECCa, CAMOCTOSITEIIBHO
MIPOTHO3UPOBATh €ro pe3yibrar, (popMmynupoBaTh O00O0OIIEHHS € BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YNbTATOB UCCIIEA0BAHMS, COCTABIATh 00OCHOBAHHBIM OTYET O MpOJeTaHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOH HCCIEI0BAaTEIbCKOW M TPOEKTHOW JIeSATEIBbHOCTH,
IPOSIBJISATh CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB peIIeHHS
MPaKTUYECKHX 3aj[a4, IPUMEHEHUIO PA3IMYHBIX METO/I0B IO3HAHUSI.

3) padora ¢ nngopmanueii:

OPHEHTUPOBATbCSI B pPa3IMYHBIX MCTOYHMKAX MHpopManuu (HaydyHO-NOMYJspHas
auTeparypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl MHTepHeTa),
aHAJTM3UpPOBaTh HMHMOPMAIMIO PA3IUYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTUYECKH
OLIEHUBATH €€ JI0CTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(GbopMynHMpoBaTh 3ampOChl M NPUMEHATh Pa3IMUYHbIE METOJbl IPH IOUCKE U OTOOpE
nH(popmMaluu, He0OXOAUMOI J1J1s1 BBITIOJIHEHUS yU4eOHBIX 3a/1a4 ONpeIeIEHHOrO TUIIA;

pUOOpeTaTh OMBIT MCIOIb30BaHUA MH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMANIbHYIO (hOpMY NpencTaBieHus] HHPpOpMaIuu (CXEMBI,
rpaduKy, TUarpaMMsl, TaOIHILbI, PUCYHKH U IPYTHE);

UCMOJb30BaTh HAyYHBIH $3bIK B KayecTBE CpeJICTBA MpH paboTe ¢ XHUMHYECKOH
nHpopManuen: MPUMEHATh MEXKIpeAMETHbIC ((DU3MYecKkne W MaTeMaTH4YeCKHUe) 3HAKU |
CHUMBOJIBI, (hopMyIibl, a0OpeBUATYpbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATIISAHOCTH.

OgiaeHHne yHUBepPCAJIbHBIMU KOMMYHUKATUBHBIMY /1€ICTBUSIMH:

3aJlaBaTh BOMNPOCHI IO CYLIECTBY OOCYXJaeMON TeMbl B XOJ€ AuUajora W/ Wi AUCKYCCHUH,
BbICKa3blBaTh HJ€H, (OPMYJIHPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BbINOJIHEHUS
IPEUI0KEHHOH 3a/1a4H;
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BBICTYIIaTh C IPE3EHTAlel pe3ybTaTOB MO3HABATEIBHON NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIbBHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBINOJHEHHMM XHMHUYECKOTO
HKCHEPUMEHTa, MPAKTUUECKOW pabOThl MO HCCIEIOBAaHHUIO CBOMCTB M3Yy4aeMbIX BEILECTB,
peanu3anyu y4eOHOrO MpoeKTa M (OPMYIHPOBATH BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHBIX
WCCIICIOBAaHMM ITyTEM COTIACOBAHMS MO3UIMK B X0/1€ 00CYXJICHHSI 1 0OMEHa MHEHHSIMU.

OgJiajieHHe YHUBEPCAJIbHBIMH PeryJIsiTUBHBIMH AeiiCTBUSIMH:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYLIECTBIATH CBOIO IO3HABATENIBHYIO JESTEIbHOCT,
ormpenenss e€ Ledd U 3a7ayd, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATH
Ipe/ularaeéMblii alrOPUTM JICHCTBUN NMpU BBHINOIHEHUU YYEOHBIX M MCCIEOBATENILCKUX 3ajad,
BbIOMpaTh Hanbosee d(P(HEeKTUBHBIN CITOCOO MX PEHICHHUS C YYETOM MOJTYyYSHHUS HOBBIX 3HAHUH O
BELIECTBaX U XUMHUUYECKUX PEaKLUsX;

OCYLIECTBISATh CAMOKOHTpPOJIb CBOEH JeATEIbHOCTM HA OCHOBE CaMoOaHaliu3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOCHHUs Kypca «Opranudeckas XUMHA» OTPakaroT:

C(OPMHUPOBAHHOCTh MPEJCTABICHUH O XHUMHUYECKOM COCTABIAIOLIEH €CTEeCTBEHHO-
HAyYHON KapTHHBI MHUpA, POJIM XUMHUHM B TO3HAHUM SIBICHUH HpPUPOABI, B (OPMHUPOBAHUHU
MBILIUICHUS] W KYJIbTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOW JUIs
pelIeHys] MPaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY
3JI0pOBBIO U IIPUPOAHOM Cpee;

BJIaJICHUE CHUCTEMOM XUMHUECKUX 3HaHHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIATraolye
MOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JEKTPOHHAsi 000JI0UKa aToOMa, MOJIEKYJIa, BaJIEeHTHOCTb,
ANEKTPOOTPHULIATEILHOCTh, XHMMHUYECKasi CBS3b, CTPYKTypHas ¢opMmyna (pa3BEpHyTas H
COKpall€HHasl), MOJb, MOJIIpHasT Macca, MOJSIpHBIM  00BEM, yIJIEpOIHBIM  CKEJeT,
(GyHKUMOHATbHAS TPYINNa, paguKal, HU30MEpHUsi, U30MEpbl, TOMOJIOTMYECKUN psijl, TOMOJIOTH,
YTJIEBOAOPO/IbI, KUCIOPOJ U a30TCOAEPIKAIINE COEAUHEHHs, MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNS); TCOPUU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUYECKUX
BemiectB A. M. bytiepoBa, 3aKOH COXpaHEHHUsI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHH S3bIK XMMMH; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAllde B OCHOBE NOHUMAaHMA
MPUYMHHOCTHA M CUCTEMHOCTH XMMHUYECKUX SIBJIIEHUH, (DAaKTOJIOIMUECKHUE CBEIEHUSI O CBOMCTBAX,
COCTaBe, MOJYYCHUN M OE301TaCHOM HCIIOJIb30BaHIH BAKHEUIIINX OPraHMYECKUX BEIIECTB B OBITY
Y IPaKTHUUYECKON JEATEIbHOCTH YEJIOBEKa;

C(OPMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTEPHbIE MPU3HAKU MOHATHH, YCTaHABIMBATh
UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOILIUE MOHATHUS IIPU OMMCAHUN COCTaBa, CTPOCHUS U
[IPEBPALICHUI OPraHUYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMM HMCMOJIb30BaTh XUMHUYECKYI0 CHMBOJHKY JJII COCTaBJICHMUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOM) (GOpMyT OPraHUYECKUX BELIECTB
U ypaBHEHHUH XMMMUYECKHX PEaKIMH, N3rOTaBIMBaTh MOJEIU MOJEKYJI OPraHUYECKHUX BEILECTB
JUI WUITFOCTPALMK MX XUMHUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABJIMBATH NMPUHAUICKHOCTh N3YYCHHBIX OPraHHYECKUX
BEIIECTB [0 HUX COCTaBy M CTPOCHHUIO K OINpPENEeNEHHOMY KJacCy/TpylIe COeIuHEHUH
(YraeBomopozbl,  KHCIOPOJ M a30TCOJACPIXKAIIME  COCJAMHEHMS,  BBICOKOMOICKYISIPHBIC
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COEMHEHM), AaBaThb UM Ha3BaHus 1o cucrtemarudeckoil HomeHkiarype (IUPAC), a taxxke
NIPUBOANTH TPUBHMAJIbHBIE HAa3BAaHMs OTIEIbHBIX OPraHUYECKUX BEILECTB (3TWIJIEH, MPOIMIIEH,
alleTUJICH, STHJICHTIIMKONb, TIUIEpUH, (EeHon, QopMalbIerui, aneTalbIerusl, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsI KHCIIOTA, TIOK03a, (hpyKTOo3a,
Kpaxmall, [IeJUTI0J103a, TJIUIUH);

c(OpPMUPOBAHHOCTh YMEHHUS OIpENesTh BUIbl XUMHUYECKOW CBSI3M B OPraHHUYECKHUX
COCTMHECHUSX (OJMHAPHBIE M KPaTHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPUMEHSTH IMOJOXKEHUS TEOPHUU CTPOCHHMS OPraHMYECKHX
BemiectB A. M. byrnepoBa ans 00bsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOCHUSI; 3aKOH COXPAaHEHHS MacChI BEIIIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UNYECKHE U
XUMHUYECKHE CBOMCTBA TUIIMYHBIX MPEJCTaBUTENEH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB
(MeraH, 3TaH, STWJIEH, NpPOMWIEH, alneTwieH, OyraaueH-1,3, merunOyraauen-1,3, OeHzodn,
METaHOJI, 3TaHOJ, 3THWJICHTINKOIb, TJUIEPUH, (EHOI, aleTalbIeTHI, MypaBbUHAsl U YKCyCHas
KHUCJIOTBI, TJIOKO3a, KpaxMal, IeJUTI0JIo3a, aMHUHOYKCYCHas KHCIIOTa), WIUTIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaKIUH C
WCTIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTEpHU30BaTh HUCTOYHUKU YTJIEBOAOPOTHOTO CHIPHS
(HedTb, TPUPOIHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MPUMEHEHHE
MPOAYKTOB MEPEPaOOTKH;

c(OPMHPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS MO XMMHUYECKHM YpPaBHEHHUSM
(Maccpl, 00b€Ma, KOMMYECTBA HCXOAHOTO BEHIECTBA WM MPOAYKTA PEAKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHH BJIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUS, MCIONB3YEMbIX B XHMHUHU TPH H3YYEHUH BEIIECTB M XHUMHYECKHX SBJICHUH
(HabmoieHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIIOJIB30BaTh CHCTEMHBIC
XUMAYECKHE 3HAHUS JUTS IPUHATHS PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHTYallUsX, CBI3aHHBIX
C BEIlIeCTBAMU M UX PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIO/IATh MpaBUia MOJIb30BAHUS XMMHUYECKON MOCYAOU U
1a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)Ke MPaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMH 110 BBIIIOJIHEHUIO JTA00PATOPHBIX XUMHUECKUX OIIBITOB;

c(OpPMUPOBAHHOCTh YMEHHI IJIAHUPOBaTb M BBHIMNOJIHATH XUMHUYECKHH SKCIEPUMEHT
(mpeBparieHus OpraHuvYecKUX BEIIECTB MPU HArPEBaHWH, MOJTYYCHUE ITHICHA U U3YYEHHE €ro
CBOWCTB, Ka4yeCTBEHHbIC pPEAKIMM OPraHMYECKUX BELIECTB, JEHATypauus OCJIKOB IpH
HarpeBaHuM, I[BETHbIE PEAKIIMU OETKOB) B COOTBETCTBHH C MPABUJIAMH TEXHUKU O€30MACHOCTH
npu OOpalleHUH C BEIIECTBAMH H JIAOOPATOPHBIM 00OpYIOBaHHEM, NPEICTABIATH PE3yJIbTaThI
XUMHAYECKOTO JKCHEpUMEeHTa B (OpME 3almiCH YPAaBHEHUI COOTBETCTBYIOUIMX pEaKIHi |
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHMH KPUTHUECKU AaHAIU3UPOBATh XUMHUYECKYIO0 HH(OpMalHuio,
MOJTy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoil nHpopmaruu, IHTepHET U Opyrux);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh IMpaBUJa HKOJOTHYECKU LIEIeco00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOH NEATETBHOCTH B LENAX COXPAHEHUS CBOETO 3J0POBBS H
OKpY’Karoliel MPUPOIHONW Cpelbl, OCO3HABATh OMACHOCTH BO3JIEHCTBHS Ha KHMBBIE OPTaHU3MBI
OnpeAeNEHHBIX OpPraHMYECKUX BelIecTB, MoHUMas cmbica mnokazartens [IJIK, moscuate Ha
npuMepax crnocoObl YMEHBIICHHs U MPEJOTBpAIleHUs] UX BPEIHOTO BO3ICHCTBUS Ha OpPraHu3M
YeJI0BEKa;
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JUIg O0y4aroUMXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBbSl: YMEHHUE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUH;

JUIA  CJENbIX W CIa0OBUIAIIMX OOYYAIOUIMXCA: YMEHHE HCIONb30BaTh pPeEIbePHO-
TOUEYHYIO cucteMy o0o3HaueHui JI. bpaiins 11 3anucu XuMudeckux Gopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMS Kypca «OOmas M HEOpraHuveckas XHUMUs»
OTPaKaroT:

C(OPMHUPOBAHHOCTh TMPEACTABIECHUI: O XHMHYECKOM COCTaBISIONIEH €CTEeCTBEHHO-
HayyHOM KapTHUHBI MHpa, POJM XUMHUHU B IIO3HAHUM SBJICHUN NpUPOABI, B (HOPMHUPOBAHUU
MBIIIEHUSI U KYJIbTYpPbl JMYHOCTH, €€ (YHKIMOHAJIbHOW TIpaMOTHOCTH, HEOOXOIMMOM Juis
pelIeHs] MPaKTUYEeCKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAaHHOI'O OTHOUIEHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHON Cpene;

BJIQJICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XMMUYECKUH 3JIEMEHT, aTOM, U30TO, S-, p-, d- DJIIEKTPOHHBIE OPOUTATH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULATENILHOCTb, CTEMEHb
OKHUCJICGHUS, XHMMHYECKass CBsA3b (KOBaJIEHTHas, WMOHHAs, METAJUIMYecKas, BOJOPOIHAs),
KPUCTAJNIMYECKAss ~ PEIIETKA, TUIBl XMMHUYECKHX  PEAKLUil, pPacTBOp, 3JIEKTPOJIMTHI,
HEJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT JUCCOLUALMSA, OKHCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTbH
XUMHUYECKOM  peaklMH, XHMMHYECKOE  paBHOBECHE); TEOPUUM M 3aKOHBI  (Teopus
JJIEKTPOJUTUYECKON Jaucconuanuu, nepuoandeckui 3axkoH JI. M. MengeneeBa, 3akoH
COXPAHEHHs MAaCChl BEIIECTB, 3aKOH COXPAHEHUS M INPEBPAILEHUS JHEPTUU IPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XMMHUH, MHPOBO33PEHUYECKHE 3HaHUS,
JeXKalMe B OCHOBE IIOHMMAaHHUA NPUYMHHOCTH U CHUCTEMHOCTHM XUMHYECKHMX SIBIICHUH,
(aKTOJIOTMUECKUE CBEJICHHUS O CBOMCTBAX, COCTaBe, MOJyYEHUH U O€30M1aCHOM HCIOJIb30BaHUH
BAKHEHIINX HEOPraHUYECKHUX BEILIECTB B OBITY U MPAKTUUYECKON JESITEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHHH BBISIBIISATH XapaKTEePHbIE PU3HAKU TIOHSATHH, YCTaHABIMBATh
UX B3aMMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOIIUE IOHATHS IPHU ONUCAHUM HEOPraHUYECKUX
BEIIECTB U UX MPEBPAILICHUH;

c(OPMHPOBAHHOCTh YMEHUH HCHOJIB30BATH XMMHUYECKYIO CHMBOJIMKY JJII COCTaBJICHHUS
¢dopMy BeIIECTB M YpPaBHEHMH XWMHUYECKUX pEaKLUH, CHUCTEMAaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHBIE Ha3BaHMs OTAENbHBIX HEOPraHMYECKUX BelIecTB (yrapHbld ras,
YIJIEKUCBbIA Ta3, aMMHUaK, TraméHas U3BECThb, HEram€Hasi M3BECTh, MHUTHhEBAsl COJAA, HMUPUT U
ApyTHe);

c(OPMHUPOBAHHOCTh YMEHHH ONpPEAEIATh BaJIEHTHOCTh M CTENIEHb OKUCIICHHUS] XUMHUYECKUX
3JIEMEHTOB B COEUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBA3M (KOBAJICHTHAsI, HOHHAs,
METaJIJINYECKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTAIUIMUYECKON PEIIETKH KOHKPETHOIO
BEllEeCTBA (aTOMHasl, MOJIEKYJApHas, MOHHAas, METa/NIM4ecKas), XapakTep Cpelsl B BOJIHBIX
pacTBopax HEOPraHUYECKUX COEIUHEHMI;

c(OPMHUPOBAHHOCTh YMEHHUH yCTaHABJIMBATh MPUHAJIEKHOCTh HEOPIraHUYECKUX BEIIECTB
10 UX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIe COeAMHEHUH (TPOCThIE BEIIECTBA — METAILIBI U
HEMeTaJlJIbl, OKCHJIbl, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE THIPOKCHIBI, COJIN);

c(OPMHPOBAHHOCT, YMEHHH pACKpbIBaTh CMBICI Tepuoamdeckoro 3akoHa /J[. W.
MeHnneneeBa UM JI€MOHCTPUPOBaTb €0  CHUCTEMATH3UPYIOILYI0, OOBACHHUTEIBbHYIO U
IIPOrHOCTUYECKYIO (PYHKIINY;
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cOpPMUPOBAHHOCTb ~YMEHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHUE AaTOMOB
XUMHUYECKUX dNIeMeHTOB 1—4 nepuoaoB [leproanueckoil cucreMbl XUMU4eckux dnemeHnToB /1. U.
MenpeneeBa, HUCHOIb3YyS MOHITUS «S-, P-, d-3TEKTPOHHBIE OPOUTATHY, <«IHEPTreTHUYECKHE
YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHUS CBOMCTB XHMHUYECKUX D3JIEMEHTOB M WX
COEAMHEHMH 10 nepuoaam u rpynnam llepuoandeckoi cucreMbl XUMHAYECKUX 351eMeHTOB Jl. M.
MeHnpeneena;

chOpPMHUPOBAHHOCTh YMEHUH XapaKTepu3oBaTh (OMUCHIBATh) OOMME XHUMHYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pPa3JIMYHBIX KJIACCOB, MOJATBEPXKIATh CYIIECTBOBAHHE
TeHETUYECKOW CBSI3M MEXKIYy HEOPraHWYeCKUMHU BEUIECTBAMH C TMOMOIIBI0 YpPaBHEHMIA
COOTBETCTBYIOIIUX XUMHUICCKUX PEAKIIHIA,

c(OPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XMMHUYCCKUE PEAKIIHMH IO PAa3THYHBIM
npu3HakaM (YMCIy W COCTaBy pearupyrolux BeHIeCTB, TEIUIOBOMY d(hdexTy peakiuwu,
M3MEHEHHUIO CTENEHEH OKUCIICHHSI 2JIEMEHTOB, 0OpaTUMOCTH PEaKIHH, YUaCTHIO KaTaan3aTopa);

c(hOPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHCHUS PEAKIMIA PA3IMYHBIX THUIIOB, MOJIHBIC
U COKpaméHHBbIC YPaBHEHUS pEaklnii MOHHOTO OOMEHA, yYUTBIBAsl YCIOBHS, MPU KOTOPBIX TH
peakuuu UAyT 10 KOHLA;

c(OPMUPOBAHHOCTh YMEHUH TIPOBOJUTH PEAKIMH, IOATBEPIKIAIONINE KAa4eCTBEHHBIH
COCTaB pa3NUYHBIX HEOPraHWYECKHX BEIIEeCTB, pPACIO3HABATh OMBITHBIM MYTEM HOHBI,
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHUH PacKphIBaTh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
PeaKIHii TOCPEACTBOM COCTABIICHHS AIEKTPOHHOTO OajlaHca 3TUX PEaKIHiA;

c(OpMUPOBAHHOCTh YMEHHUM OOBSACHATH 3aBUCIMOCTh CKOPOCTH XUMHUYECKOM PEaKIMH OT
pa3nMyYHbBIX (PAKTOPOB; XapakTep CMEIICHHS XUMHUYECKOIO PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3aerictBus (npunnun Jle [arensbe);

c(hOpPMUPOBAHHOCTh YMEHHUN XapaKTEpHU30BaTh XHWMHUYECKHE IMPOLECCHI, JEKAIUe B
OCHOBE IIPOMBIIIEHHOI'O MOJIyYE€HUSI CEPHOM KUCIIOThI, aMMHUaKa, a Takke c(pOpMUPOBAHHOCTh
npeacTaBaeHnid 00 OOMIMX HAYYHBIX NMPUHIMIIAX M SKOJIOTHYECKUX IMPOoOJIeMax XMMHUYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHHUIH MPOBOJUTH BBIUMCICHUS C HCIOJB30BAaHUEM MOHSITUS
«MaccoBasi JONs BEUIECTBAa B PAacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX
peaKIusax, Macchl BEIIECTBAa WM 00BhEMA Ta30B M0 M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
uiu 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEILIECTB, IPEBPAILECHUS U COXPAHEHUS YJHEPIHH;

c(hOpPMUPOBAHHOCTh YMEHUN COOJIIO/IATh MpaBUIa MOJIH30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pYIOBaHUEM, a TAKKE MpaBUila OOPAIEHHS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU IO BBITIOJTHEHHIO JIAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMCHHH IJIAHUPOBATh W BBHIMOJIHATH XUMHUYECKHHA OSKCIICPUMEHT
(paznmoxeHue meEpoKcHIa BOJOPOAA B NPUCYTCTBUHM KaTalu3aTopa, OMNPENCIICHHUE Cpelibl
PacTBOPOB BEILIECTB C MOMOLIbI0 YHUBEPCAIILHOTO MHJIMKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIMH, PEaKIMd HOHHOTO OOMEHa, KaueCTBEHHBbIC PEaKIMH Ha
cynbdar-, kKapOoHaAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHUS, PEIICHHE IKCIEPUMEHTATbHBIX
3amad mo TemMam «Metame» W «HemeTaymuie») B COOTBETCTBHHM C IPAaBHJIAMH TEXHUKH
0e30MacHOCTH MpHU 00pallleHUu! ¢ BELIECTBAMU U JJAOOPATOPHBIM 000pyA0BaHUEM, IPECTABIISTD
pe3yNnbTaThl XUMHUYECKOTO HKCIEpPUMEHTa B (OopMe 3alucH YpaBHEHHH COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;
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c(OPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAJIU3UPOBATh XMMHUYECKYI0 HMH(OpMaIHIo,
MOJIy4a€MyK0 M3 pa3HbIX MCTOYHUKOB (CpelcTBa MaccOBOM KOMMYHUKaluu, WHTEpHET u
APYTHX);

c(OPMHPOBAHHOCT YMEHUH COOJNIOAATh TMpaBHia HKOJOTHYECKH IEIeco00pa3HOro
IIOBCACHUA B 6BITy u pr2[0BOI>'I ACATCIIBHOCTH B MCIAX COXPAHCHUA CBOCIrO 3J0POBbA U
OKpYy>Kalolle MpUpOJHON Cpeibl, OCO3HABATh OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OPTraHU3MBbI
ornpenenEéHHbIX BELIeCTB, MoHUMas cmbica nokaszatens [1/IK, moscHsaTs Ha mpumepax crocoOsbl
YMEHBUIEHUS U TPEIOTBPAIICHUS UX BPEIHOTO BO3/IEHCTBHS HAa OPraHU3M YeJIOBEKa;

Ui OOy4arolMXcss ¢ OTPaHMYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBSI: YMEHUE MPUMEHSTH
3HAHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAaHUA BCHICCTB U XUMHUYCCKUX SIBJ'ICHI/II\/JI;

JUIL  CHENBIX W CIa0OBHIMIMIMX OOYYAIONIUXCSA: YMEHHE HCHOJIb30BaTh PEIbePHO-
TOUCYHYIO cucTemMy obo3Hadenuii JI. bpaiins mis 3anucu xumudeckux Gopmyi.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubsie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoTbl pecypesI
Pazges 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XUMHHU
[Ipenmer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no paszneny 3
Pa3nen 2. Yraesoaopoasl
2.1 [IpenenbHbie yraeBogOpOAbl — aJKAHbBI 2
9 HenpenenbHble yriieBogoOpOIbl: aJIKEHBI, 6 1
QKA IUEHBI, aJTKUHBI
2.3 ApoMaTh4ecKue yrieBOg0pOIbI 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJOPOAOB U 3 1
uXx nepepadboTka
Hroro no paszneny 13
Pasznea 3. Kuciiopoacoaepxamue opranadeckue coeJMHeHu sl
3.1 Cnouptel. ®enon 3 ‘
39 Anpaerunbl. KapOOHOBBIE KUCTIOTHI. 7 |
Crnoxubie 3(upsl
3.3 VYrineBoanl 3 1 ‘
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Hroro no pazneny

13

Pasznen 4. A30Tcoz[ep>lcaume OpraHn4eCKue COCAUHECHUs

4.1 ‘ AMuHBI. AMUHOKHCIIOTBL. benku 3 ‘
Hroro no pasneny 3
Pasnes 5. BoicokoMosieRyIsipHbIE COeIMHEHM I

5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2 ‘
Hroro no pazgeny 2
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

KoimnyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM nupposbIe
Ne n/m P Konrpoabnsie IIpakTHyeckue (uubp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazgen 1. Teopernyeckne 0CHOBbI XUMHH
Crtpoenue atoMoB. [lepuonnueckuii 3akoH
1.1 u [lepnonnueckas cucreMa XUMHUYECKUX 3
sneMeHToB . 1. Menaeneepa
12 Crpoenue BemecTBa. MHOroo0pasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PEAKIUN 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
2.1 Merannsl 1
2.2 Hemerannsl 1 1
73 CBs13b HEOPraHMYECKUX U OPTaHUYECKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3znen 3. Xumus u )KM3Hb
3.1 XUMHS U )KU3Hb 4
Hroro no pazgeny 4
OBLIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne ni/m

Tema ypoxka

KoaudecTBO 4acoB

Bcero

Mara usyyenus

[Ipeamer opranndeckoil XUMHUH, €€ BOSHUKHOBEHUE, PA3BUTHE

! Y 3HaYeHHE :

5 Teopus cTpoeHUs OPraHMYECKUX COeAUHEHUNA A. M. 1
bytiiepoBa, €€ OCHOBHBIE IIOJIOKEHUS
[IpencraBnenue o kIaccu(UKAUN OPraHMYECKUX BEIIECTB.

3 Howmenknarypa (cucremMatuyeckasi) U TpPUBHAJIbHbIE HA3BAHUS 1
OPraHUYECKUX BEILECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH psijg 1

5 MertaH u 3TaH — IPOCTENIINE IPEICTABUTENIN aJTKAaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

7 OTUJEH U IPONUIEH — IPOCTEHIINe IPEeICTaBUTENN AJIKEHOB 1

2 [TpaxTrueckas padora Ne 1. «[loydeHue 3THIICHA U U3ydYeHUE |
€ro CBOMCTB»

9 Ankanuensl. byranuen-1,3 u metunoyraauen-1,3. [Tonyuenue |
CUHTETHYECKOTO KayyyKa U PE3UHBI

10 AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN |
psa. ALeTUIeH — NpOCTENINI IPEACTaBUTENDb AJIKUHOB

11 Beruncnenus no ypaBHEHUIO XUMHYECKON PEaKLIUA 1

12 Apenbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTh apeHOB 1

13 I'enernyeckas CBsI3b yIJI€BOJIOPOA0OB, IPUHAICKAIINX K |
Pa3IMYHBIM KJ1accaM

14 [IpupoaHBbIE HCTOYHUKH YIIIEBOJOPOAOB: IIPUPOAHBIN ra3 U 1
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MOIMYTHBIC HEPTSHBIC T'a3bl, HEPTH U MPOIYKTHI €&
nepepaboTKu

[IpupoaHbIe HICTOYHUKH YTIEBOJOPOAOB: IPUPOAHBIN ra3 u

15 MONyTHBIE HE(QTAHBIC Ta3bl, HEPTHh U MPOAYKTHI €€
nepepaboTKu

16 KonTponbnas pabota no pasneny «YrJieBogopOIb»

17 [IpenenpHBIC OTHOATOMHBIC CITUPTHI: METAHOJI U 3TAHOJL.
Bonoponnas cBsa3b

18 MHOr0aTOMHBIC CTUPTHI: STUJIICHTIIMKOIb U TIIHIICPUH

19 @deHo: CTpOCHUE MOJIEKYIIbI, (PU3NUYECKHe U XUMUYECKHE
CBOICTBA, IPUMEHEHHUE

20 Anpaerupl: GopMaIbACTUA U alleTATBICTU . ALIETOH

21 OAHOOCHOBHBIE NpeeTbHbIE KAPOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCYCHAas

” [TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOU
KHCIIOTBI»

3 CreapuHOBas U OJIEMHOBAs KUCIIOTHI, KaK MPEICTAaBUTENN
BBICIIMX KapOOHOBBIX KHCIIOT

24 Mpbia Kak COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEe
JICUCTBUE

25 Crnoxuble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIIOT.
I'unponu3 crnoxHbIX 3(HUPOB

26 XKupsl: ruponus, npuMeHeHne, OM0JI0ruuecKast poJib KUPOB

7 VYrneBoapl: cocTas, knaccuduxarys. Baxueinme
MpeJICTaBUTENHN: TJII0K03a, PpyKTO3a, caxapo3a

28 Kpaxman u nemirono3a Kak NpupoAHbIE MOTUMEPHI

29 Kontponbhas padota mo pazaeny «Kucnopoacoaepxamiie
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OpraHN4Y€CKHEC COCAUHCHUI

30 AMWHBI: METHJIAMUH U aHUJIUH 1

31 AMMHOKHCIIOTBI KaK aM(OTepHbIe OPraHMUECKUE COETUHEHHUS, )
ux Ouonornyeckoe 3HaueHue. [lentuast

32 benku kak npupoiHbIE BBICOKOMOJIEKYIISIPHBIE COAMHEHUS 1

13 OCHOBHBIE NOHATUS XUMHUH BBICOKOMOJIEKYIISIPHBIX )
COCIMHEHUI

34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX |
coennHeHui. [limacTMacchl, Kaydyky, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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11 KJIACC

Ne n/m

Tema ypoxka

KognuyecTBo yacoB

Bcero

Mara usyyenus

XUMUYECKUH dNIeMEHT. ATOM. DIEKTPOHHAsE KOHPUTYpaLIUS
aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas cucrema
XuMHu4eckux 3neMeHToB /. 1. MeHaeneeBa, ux cBs3b C
COBPEMEHHOU TeOpHeil CTPOCHUSI aTOMOB

3aKOHOM€pHOCTI/I W3MEHEHHS CBOMCTB XUMHYECKHX DJIEMESHTOB
U MX COEIMHEHMH MO IpymniaM U nepuojam. 3HaueHue
NEPUOINYECKOT0 3aKOHA M CUCTEMbl XMMHUYECKHX 3JIEMEHTOB
JI.1. MenneneeBa B pa3BUTUU HAYKH

Crtpoenue BeniecTBa. XMMUYECKas CBsI3b, €€ BUJIbI; MEXaHU3MbI
o0pa3oBaHMs KOBaJIEHTHOU CBs3H. BogopoiHas cBs3b

BanenTtHocTh. DnekTpooTpunareabHoCTh. CTeNeHb OKUCIEHHUS.
BerectBa MONEKYISIpHOTO M HEMOJIEKYJISIPHOTO CTPOSHHUS

IlousTue o JAUCIICPCHBIX CUCTCMAX. HctunHBIC U KOJIJIOUJHBIC
pacTBOPHI. MaccoBas J0JI1 BEIICCTBA B paCTBOPC

Knaccudukanus u HoMeHKIaTypa HEOpraHM4eCKHX
coequHeHui. ['eHeTnyeckas cBsi3b HEOPraHUUYECKUX BEILECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanms XuMHUYECKUX peakluii B HEOPraHUYeCKON 1
OpPraHUYECKON XUMUH. 3aKOH COXPaHEHUS MacChl BEIIECTB;
3aKOH COXPAaHEHUS U IPEBPALLEHUS SHEPTUH ITPU XUMUYECKUX
peakuusx

Ckopoctb peakiun. O6paTuMble peakui. XUMUYECKOEe
paBHOBecCHE
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[TpakTuueckas pabota Ne 1. «BnusHue pa3nuyHbix GakTOpoB

10 Ha CKOPOCTh XUMHUYECKOW PEAKIIMM
Onektponurnueckas nuccounanus. [lonarue o BonopogHoM

11 nokazatene (pH) pactBopa. Peakiiun nonnoro ooMeHa.
[Muaponu3 opraHUYeCKUX ¥ HEOPTAHMYECKUX BEIECTB

12 OKuCINTENEHO-BOCCTAHOBUTENbHBIE peakiuu. [lonstue 00
3JIEKTPOJIN3€E PACIIaBOB U PACTBOPOB COJIEH

13 KonTponbnas pabota no paszneny «TeopeTndeckiue OCHOBBI
XUMUU»
Meraiel, ux nojioxkenue B [lepuonnueckon cucreme

14 XUMHUYECKUX 351eMeHToB [I. Y. MeHeneeBa 1 0COOEHHOCTH
cTpoenus aroMoB. O0mue (hru3ndecKre CBOMCTBA METAIIOB

15 CrutaBbl METaIOB. DJIEKTPOXUMHUYECKUI PsiJl HANPSYKEHUN
METaJIOB

16 XuMUYecKre CBOMCTBA BaXKHEUILINX METANIOB (HaTpHil, Kalui,
KaJIbIIMI, MAarHUHN, ATFOMUHUAN) U UX COSAMHEHUIN

17 XUMHUYECKHE CBOMCTBA XpOMa, MEIM M UX COCTMHEHUI

18 XHUMHUYECKHE CBOMCTBA IIUHKA, XKelle3a U UX COSIMHCHUMN

19 [TpakTueckas padota Ne 2. "Pemenne sKcriepuMeHTaTbHBIX
3a1a4 1o reMe «Metayuipi»"
Hewmeramnsl, ux nonoxenue B [lepuogudeckont cucreme

20 xuMudeckux snemenToB J[. . MenneneeBa 1 0COOCHHOCTH
CTPOEHHUS aTOMOB

)1 duznueckre CBOMCTBAa HEMETAILIOB. AJTOTPOIUS HEMETAIIIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa)

22 XUMHUYECKUE CBOMCTBA IraJIOT€HOB, CEPHI U UX COEAUHECHHI

23 XUMHYECKHE CBOMCTBA a30Ta, pocdopa U uX COeTUHEHUIN

24 XHUMHYECKUE CBOMCTBA yIIepoa, KpEMHUS U UX COCUHEHUN
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HpI/IMeHCHI/Ie Ba)XKHEHIIINX HEMETAJIJIOB M UX COCAUHECHUM

0O0600111eHMEe ¥ cucTEMAaTU3alUs 3HAHUM 10 TEME

26 «HemeTamnel». Beruucnenus no ypaBHEHUM XUMUYECKHUX |
peakuyii ¥ TEepPMOXUMHYECKUE PACUETHI

7 ITpakTuyeckas padora Ne 3. «PemieHue skcrepuMeHTaIbHBIX |
3ana4 no teme "Hemeramisi"»

28 Kontponbras pabota mo temam «Metamns» u «HemeTtamb 1

29 Heopranuueckue u oprannueckue kuciaotsl. Heopranmueckue |
Y OpTaHUYECKHUE OCHOBAHUS
AMdoTepHbIe HEeOpraHUUECKHUE U OPTaHUYECKUE COSAMHEHHUS.

30 ['eneTnueckas CBsI3b HEOPTAHUYECKUX U OPraHUYECKUX 1
BEILIECTB

31 Posnb xumMun B 00ecrieueHHH SKOJIOTHYECKOM, IHEPreTHUECKON 1
Y TIUIIEBON 0€30MaCHOCTH, Pa3BUTHH MEIUIMHBI

1 [IpencraBienust 06 OOIIMX HAYYHBIX TPUHIIUIIAX 1
MIPOMBILIIEHHOTO MOJYyYEHHUs BaXKHEUIIINX BELIECTB

33 UennoBek B MUpE BEIIECTB U MAaTEPHUATIOB 1

34 XUMUA U 3J0pOBbE YEIOBEKA 1

OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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