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PABOYAS [IPOTPAMMA

y4eOHoro npeavera «XHUMHD»
ans odyvarommxcs 10 — 11 knaccos

YpoBeHb: 6a30BbIi

OObmiee komuuecTBO Yacos: 68
10 knacc: 34

11 knacc: 34

KonuuecTBo yacos B Hememo:
10 ximace: lyac
11 xmace: 1 yac

Cpok peanusaunu: 2 roaa

c.Cropoxesxa 2023 r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3zpaboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOCHHUS (eaepanbHO 00pa3oBaTENbHOM MPOTrpaMMbl CPEIHETO OOLIETO
oopazoBanusa  (POII  COQO), mpeacraBienHsix B  DenepanbHoM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
mpenojaBaHusi  ydeOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon — @enepanuy,  peaM3yIOIIUX  OCHOBHBIC
o0OpasoBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJOXKEHUN «CTpaTeruun pa3BuTHUs
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3zpabOTKe MporpaMMbl MO XUMUU, K ONPEIEICHUIO
oOmieil crpareru OOy4YeHMs, BOCIHUTAHUS ¥ Pa3BUTHS OOyYarOIIUXCS
cpeacTBaMu ydyeOHoro mpenmera «Xumusi» s 10—11 xmaccoB Ha 6azoBoM
YpOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus @dIoOC COO o
B3aMMOOOYCIIOBICHHOCTA IIeJeH, COoAep)KaHus, pe3yabTaToB OOy4YeHUS U
TpeOOBaHUM K YPOBHIO MTOJATOTOBKH BBITTYCKHUKOB.

XuMHUYecKoe o0Opa3oBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliu, SBISETCS HEOTHEMIIEMOW YacThlO HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAIONIUM H3TAllOM peailu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX IIEHHOCTEH, MPUCYIIMX
IIEJIOCTHOM CHUCTEME XUMHUYECKOrOo 00pa3oBaHUs. OTH IEHHOCTH KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUST M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HKOJOTHYECKM OOOCHOBAHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO U MPUPOIHON cpelie. PeanuzyeTcs xumudeckoe oOpa3oBaHue
oOydJalmImuxcs Ha YpPOBHE CpelHero oOmiero oOpa3oBaHUS CpPEICTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE UM TOCTPOEHUE KOTOPOTo
OTIpEJICNICHBl B TIPOrpaMMe MO XMUMHH C YYETOM CeMPUKA HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI U B MATEPUATBHON KU3HU OOIIECTBA, a TAKKE C
yu€ToM OOIUX TIIeJiel M TMPUHIUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSITHUE CHCTEMBl CpeaHero oobmero oOpazoBanuss B Poccuiickoi
denepanum.

XWMHUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMECHHOW IMBWIM3AIMHA, B CO3JaHUU HOBOM 0a3bl MaTepHUaIbHOM
KyabTypel. OHa BHOCHT CBOM BKJIaax B (OPMUPOBAHUE PAIMOHAIBHOTO
HAyYHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpPEACTaBIeHUS 00
OKpY)KalOIIEM MHpPE KaKk O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIICCTBEHHOTO COCTaBa
OKPY’KarOUIEro MUpa, OCO3HAHMS B3aUMOCBSI3U MEXAY CTPOCHUEM BEILIECTB, MX
CBOMCTBaMH U BO3MOKHBIMH O0JACTAMHU MIPUMEHEHUS.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUSA
cTajga HEOThEMJIEMOW YacThbI0O MUPOBOM KYJIbTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHEUIHOTO TPYyJa W KU3HHM KaXXJI0ro uieHa oOmiecTBa. CoBpeMEeHHas XUMUS
KaK HayKa CO3MJaTelIbHAsl, KaK HayKa BBICOKMX TEXHOJIOTWW HaIpaBlieHa Ha
peuieHrue TriI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS YEOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBAI.



B cooTBercTBUM C OOMMH LEISIMU U MPUHIIMIAMU CPEIHEro OOIIEeTO
oOpaszoBanusi cojepxkanve npeamera «Xumus» (10—-11 knaccel, 0a30BbIi
YpPOBEHb U3YUYEHHUS) OPUECHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommxcsi,  HEOOXOIMMYK MM Uil BbIpaOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOUEHHS B XKU3HBb COLIMYMA,
MPOJOKEHUsT 00pa3oBaHMsl B Pa3IMYHBIX O00JAcTSAX, HE CBS3aHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocTtaBisitoniuM  MpeaMeTa «XHUMUsSD) SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumusi» U «OOmass ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEpXaHUS KOTOPBIX SIBJSIOTCS OCHOBBI 0a30BON HAyKU:
CHUCTEMa 3HAHUWH M0 HEOPraHWYECKONW XUMHU (C BKIIOUCHHEM 3HAHUU U3 O0mIen
XUMUHU) U OpraHudeckoi xumuu. GopMupoBaHue TaHHOW CUCTEMBI 3HAHUH MpHU
U3YYEHUU TpeaMeTa O0OecreynBaeT BO3MOXKHOCTH PAaCCMOTPEHHS BCEro
MHOT000pa3ust BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUM XUMHUHU.

Crpykrypa comepxkanus KypcoB — «Opranudeckas xumus» u «O0mas u
HEOpraHuueckass XuMus» chOpMUpPOBaHA B MporpamMMe MO XUMHH Ha OCHOBE
CUCTEMHOr0 TIOJXOJa K H3yYeHHUIO0 y4eOHOro marepuaina u 0OyCIIOBJICHA
UCTOPUYECKH OOOCHOBAaHHBIM  pa3BUTHEM 3HAHUU Ha  OMNpeAeiIEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XHWMHH BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KJIACCMYECKOW TEOPHH CTPOSHUSI OPraHUYECKHX
COCIMHEHUN, a TaKXe Ha YPOBHE CTEPEOXMMHUYECKHX ¢ DJICKTPOHHBIX
npeAcTaBiIeHU o cTpoeHuM BemiecTB. CBeneHuss o0 HU3y4aeMbIX B Kypce
BEIIECTBaX JAIOTCA B Pa3BUTUM — OT VYIJIEBOJOPOJIOB JIO  CJIOXKHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHuydeckod XuMUU
MOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs TEPBOHAYANBHBIE TMPEACTABICHUS O XUMUYECKOM  CBSI3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKINH.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHUBaeTCsl M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKUNA MaTepuan Hu (PAKTOJIOTMYECKHUE CBEIEHUS O BEIIECTBAX H
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas u HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETHYECKUX M METOJIOJOTHYECKUX
MO3UIUH, TIyOKe MOHSATH UCTOPUUYECKOE M3MEHEHUE (DYHKIIUNA ITOTO 3aKOHA —
oT 00o01IaroIIel 10 OOBACHIIONICH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMHA O BaKHEHIIMX BEIISCTBAX, HX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, a TAKXKE O XUMUYECKUX PEAKIUAX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnojiHsercs B Kypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUUMU KYJIbTYpOJIOTUYECKUN H
MPUKIAIHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT OHMMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMU, DPAacKpbIBalOT €€ pPoJib B IO3HABATEIBHOU H
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKa, CHOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS
K MpolEecCy TBOpUeCTBA B 00JIACTHM TEOPUU U NPAKTUYECKUX TMPUIIOKEHUN
XUMUH, TIOMOTAIOT BBIMYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTHUYECKHU
OCMBIC/IMBaTh HWH(OpMALMI0O W TPUMEHITh €€ JMJisl TMOIMOJHEHUS 3HAHUM,
pelIeHNs MHTEIUIEKTYalIbHbIX W SKCIHEPUMEHTAIbHBIX HUCCIEI0BATEIBCKUX
3amad. B nenom coxaepkanue y4eOHOro mpeamera «XUMHS» TaHHOTO YPOBHS
M3YUYEHUSI ~ OPUEHTHPOBAaHO  Ha  ¢GopMHUpOBaHME Yy  OOydaroluxcs
MHPOBO33PEHUYECKON OCHOBBI JIJIsl MIOHUMAaHUsI PUIOCOPCKUX HEH, TAKUX KaAK:



MaTepUaJibHOE  €IUHCTBO HEOPraHMYECKOr0 W  OPraHMYecKoro Mupa,
00yCIJIOBIEHHOCTh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, TO3HABAEMOCTh
IIPUPOAHBIX SBJICHUN IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMH MPEANOCHIIKaAMH, OCO3HAHUE POJIH XUMUU
B pEUICHUU OHKOJIOTMYECKUX NpodieM, a Takke MmnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, ChIPbs, CO3/aHHUS HOBBIX TEXHOJOTUHA U
MaTepHuaoB.

B nmnnane pemienus 3amady  BOCHUTAHMS, pPa3BUTUA M COLMAIA3AILUU
oOy4Yaromuxcs NPUHITHIE MPOrpaMMOM MO XMMHUM TOJIXOIbI K ONPEIEICHUIO
COllepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUN, HUMEIOIMX 0a30BO€ 3HAauY€HUE A
pPa3IUYHBIX BHJIOB JESTENBHOCTH: peUIeHus MNpodiieM, MOMCKa, aHajau3a Hu
o0pabotku  uHpOpMALMK, HEOOXOIUMBIX I NPUOOPETeHHsS]  OMbITa
NPAKTUYECKOM W HCCIeoBaTEeIbCKON AESTENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, Tak W Ha YPOBHE CpeAHero oOuiero oOpa3oBaHUs, MPHU
OTIPEJICTICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU IeJied M3yuyeHUs MperIMeTa
HAIpaBJIICHUEM TMEPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKON JAESTENIbHOCTH 4YelIOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOAMYECKOW TOYKH 3pPEHUs TaKOu
NOJXOJ K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIIOJIHE
ONpaBAaHHBIM.

CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU M3YYECHHS MpPEIMeETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABIAIOTCS:

e (QopMHpOBaHME CHUCTEMbl XHUMHYECKHMX 3HAHMM Kak BaKHEUIIeH
COCTaBJISIIOIIEH E€CTECTBEHHO-HAYYHOW KapTUHbI MHpPA, B OCHOBE
KOTOpPO# JieKaT KIIIOUYeBble TMOHATHS, (yHIaMEHTaJbHbIE 3aKOHBI U
TEOPUH XHUMHH, OCBOCHHME S3blKa HAyKH, YCBOCHHUE M TIOHHUMAaHUE
CYIITHOCTH JOCTYITHBIX OOOOIIEHUII MHMPOBO33PEHUYECKOTO XapakKrTepa,
03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTUS U CTAHOBJICHUS;

o (QopMupOBaHME U pa3BUTHE TMPEACTABICHUN O HAYYHBIX METO/ax
MO3HAHUSI BEIIECTB M XWMHUYECKHX PEaKIHi, HEOOXOAUMBIX IS
npuOOpETeHUsT yMEHUN OpHUEHTHPOBAaTHCA B MHPE BEIIECTB U
XUMUYECKUX SIBIICHUM, UMEIOLIUX MECTO B MPUPOJIE, B MPAKTUUECKON U
TOBCEIHEBHOM JKHU3HU;

e pa3BUTHE YMEHUH U CHOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
HaOMIOZIeHHeM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEPUMEHTA,
coOmroIeHneM TpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ »Tum, conepkareibHas XapakTEepUCTHKa Leled M 3aaad
W3Yy4YEeHHs MpeAMETa B MPOrpaMMe MO XMMHMM YyTOYHEHA U CKOPPEKTHpOBAaHa B
COOTBETCTBHM C HOBBIMH IPUOPUTETAMH B CHUCTEME CpPEIHEro OOIIEero
oOpazoBanus. CerojHs B MPENoOAaBaHUM XUMHUH B OOJIbLICH cTeneHH OTAaETCA
NOpEeINoYTeHHEe  MPAKTUYECKOM  KOMIIOHEHTe  coAepkaHus  oOydeHwus,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIET0 He Ha0OpoM 3HaHWM, a (YHKIUOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEaJIbHOM KU3HU JJIs1 PEIICHMS MPAKTHUECKHUX 3a/1a4.

B cBA3u c 3TUM npu U3ydeHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOLIEe
3HAYEHUE NPUOOPETAIOT TAKKE LIEIN U 3a7a4H, KaK:



ajganTtanus oOydJarouuxcs K YCJIOBUSIM JWHAMHUYHO Pa3BUBAIONIIETOCS
Mupa, (OpMUPOBaHHE WHTEILICKTYaIbHO PAa3BUTOH JWYHOCTH, TOTOBOM K
caM000pa30BaHUIo, COTPYIHUYECTBY,  CAMOCTOSTEIHPHOMY  TIPUHSTHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEIIECTBAMHU U UX MIPUMCHCHHEM;

dopMupoBaHUE y OOYYAIOIMIMXCSA KIFOYCBBIX HABBIKOB  (KJIFOYEBBIX
KOMITCTEHITHH), UMEIONINX YHHBEPCAIBHOE 3HAUYCHHE MJI Pa3IUYHBIX BHUIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TIOWCKa, aHaiu3a U 00paboTKH
nHpopMany, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OIbITa JEeSITEIbHOCTH,
KOTOpas 3aHMMaeT Ba)XKHOE MECTO B MO3HAHWM XWMHH, a TaKXKe IS OICHKHU C
MO3UIIMA  DKOJIOTMYECKON O€30MacCHOCTH XapakTepa BIMSHUSA BEIIECTB MU
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOJIHYIO CPENY;

pa3BHUTHE MMO3HABATCIIBHBIX HHTEPECOB, HHTCIUICKTYIBHBIX M TBOPUYCCKUX
CroCOOHOCTEM O0y4YaromuUXCs: CHOCOOHOCTU CaMOCTOSATENIBHO MPHOOpETaTh
HOBBIC 3HAHHUS 1O XUMHUU B COOTBETCTBHUHU C >KU3HCHHBIMH TMOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHBIC HMH(OPMAIIMOHHBIC TEXHOJIOTHM Il TIOMCKAa
aHanu3a Y4YeOHOH ©W HAyYHO-TIONYJSAPHOW WH(OpPMAIMU  XUMHYECKOTO
COJICPKaHMS;

dbopmupoBaHue # pa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOMIOAaTEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUHM U
NPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydaromuxcs yOeKIEHHOCTH B T'yYMaHUCTHYCCKOH
HAIPABJICHHOCTH XMMHH, €€ BOXKHOW POJU B PEIICHUU TJIOOAIBHBIX MpPoOIeM
PaIMOHAILHOTO MPUPOJIONOJIB30BAHUS, TOMOJHEHUS YPHEPTETHUYECKUX PECYPCOB
U COXpaHEHUsi MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxKe
NPUOOPETEHUs OIbITa HWCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yudeOHOM murane cpemHero oOImiero oOpa3oBaHHS MPEAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHOW obOmactu «EctecTBeHHO-
HAy4YHBIE MPEIMETHIY.

OO6miee 4yucno 4YacoB, OTBEACHHBIX I M3yYEHUsS XUMHUU, HA 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaiser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COAEP/)KAHUE OBYUYEHUA
10 KJIACC
OPI'AHNYECKAS XUMMUSA
TeopeTnyeckue OCHOBBI OPraHUYeCKOH XUMHH

[Ipenmer opraHn4eCKON XMMUHK: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE
B ITOJIyYEHHH HOBBIX BEUIECTB U MATEPUATIOB. TEOpUS CTPOEHUSI OPTAHUYECKHUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
(dopMyIbl opranndyeckux BemecTB. ['omornorus, usomepus. XuMuueckas CBA3b
B OPraHMYECKUX COCIMHEHUSAX — OJIMHAPHBIEC U KPATHBIE CBSI3H.

IIpencrasnenue 0 KJaccuuxkanuu OpPraHUYECKUX  BEILIECTB.
HomenknaTtypa oprannyeckux COeAMHEHUH (cucTemMaTrieckasi) u TpUBUAIbHbIC
Ha3BaHUs BaXXHEHIINX NPEACTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJAbl M3Y4YEHHUS BELIECTB M HX MPEBPALCHUM:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMMCAHUE JIEMOHCTPALMOHHBIX OIBITOB 10 MPEBPALICHUID OPraHUuYECKHUX
BEIIECTB NP HarpeBaHuu (TU1aBJIeHUE, OOYTIMBAHUE U TOPEHHE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKUU psAd. MeTraH W 3TaH —
OPOCTEHIIINE TPEJACTABUTENN AIKAHOB: (PU3NUYECKHE U XMMUYECKHE CBOMCTBA
(peakiuu 3aMelIeHUS] W TOPEHUs), HAXOXKJIECHHE B TMPHUPOJIE, TMOJIyYCHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTUYECKUN PSAA. DTUIIEH U MPONUIIEH
— MPOCTEHIINE MPECTABUTEIN AIKEHOB: (HPU3NYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuyu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIApATalMd, OKUCICHUS H
NOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metunoyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTUMEPU3ALINH ). [Tonyuenue
CUHTETUYECKOT0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHN psij.
ALIETUIEH — TMPOCTEUIIMH NPEACTABUTENb AJKUHOB: COCTaB, CTPOCHHE,
¢uznueckne M XMMHUYECKHE  CBOWCTBA  (peakuuW  TUIPUPOBAHUA,
rajioreHupOBaHUs, THpaTallii, TOPEHHUS] ), OJTYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, GU3MUECKHE U XUMUYECKHUE CBOMCTBA
(peakuuMu TrajJoOreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, pusuyeckue u Xumuyeckue ceouUcmea (peaxyuu
2A/I02eHUPOBGAHUSL U HUMPOBAHUS), NOAY4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTHueckas CBSI3b MEXAY YIVIEBOJAOPOJAMH, NPUHAIJICKAIINMHU K
Pa3IMYHBIM KJlaccam.

[IpupoaHble MCTOYHUKHU YTIIEBOAOPOJAOB. [IpupoaHbI ra3 M mOmMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocoobsl nepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TePMHUYECKUM, KATAIUTHUUECKU), muponau3. [IpomykTsi
nepepaboTku HePTHU, HX NOPUMEHEHHE B TMPOMBIIIJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoIyKThl €ro nepepadboTKH.



OKCIIEpUMEHTAIBHBIE METOABl M3Y4YEHUs BEUIECTB M UX IPEBPALICHUMN:
O3HAaKOMJIEHME C O0pa3uaMy IUIAaCTMACC, KaydyyKOB W PpE3HHbI, KOJUIEKLIUU
«Hedbtb» u  «Yroap», MOACIUPOBAHHE MOJIEKYJ YIJIEBOJOPOJIOB U
raJIOr€HONPOU3BOAHBIX, MPOBEJACHHE NPAKTUYECKOW paboOThl: MOIyYEHUE
JTUJICHA U U3YyYEHUE €0 CBOUCTB.

Pacu€rHbie 3anaumn.

Bobruncnenuss mo ypaBHEHUIO XMMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA HMCXOJAHOI'O BEUIECTBA WJIM IMPOAYKTa PEAKLUU IO HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX BEIIECTB WM MPOAYKTOB
peaKium).

Kucaopoaconep:xamnue oprannyecKue coeInHeHUs

[IpenenbHble OMHOATOMHBIE CHUPTHL. MeETaHOJN W JTaHOJ: CTPOCHHE,
dbu3uYecKkue MU XUMUYECKHE CBOMCTBA (PEaKkIMU C aKTUBHBIMU MeETaJlJIaMU,
rajioreHOBOJIOPOJaMHU, TOpPEHUE), TMPUMEHEHHE. BomopoaHbie CBSI3M MEXKIY
MOJIEKYyJIaMU CUPTOB. [leficTBUE MeTaHoJIa U 3TaHOJIa HA OPTaHU3M YeJIOBEKA.

MHOroaToOMHBIC CHUPTHL. OTWICHTJIMKOIL W TJHUIEPUH: CTPOCHUE,
bu3ndYeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJCHCTBHE CO IIEJIOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakiis Ha MHOTOAaTOMHBIC CIIUPTHI). JlelicTBre Ha
opraHusM 4enoBeka. [I[puMeHeHue rmieprHa U dTUISHTTUKOJIS.

deHoNI: CTPOGHHE MOJICKYJIbI, (U3NYECKUE W XUMUYECKHE CBOMWCTRBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbaeru, ameTalbIeruja: CTPOCHHUE,
¢usznueckre 1 XUMUUYECKHE CBOMCTBA (peaKIMi OKUCIEHUS U BOCCTAHOBJICHUS,
KaueCTBEHHBIE PEAKIINH ), IOJyYECHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeneabHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCyCHasi KUCJIOTBI: CTPOCHHE, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA,
oOmme s Kjacca KUCJIOT, peakius JTepuuKaluu), TMONIydeHUe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsI KUCJIOThI KaK MPEACTABUTENN BBICIINX
KapOOHOBBIX KHCIOT. MpbUTa Kak COJM BBICIIMX KapOOHOBBIX KHCIOT, HUX
MOIOIIEE ICHCTBHE.

Crnoxxnble 3(QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['Haponus
cnokHbix  3¢dupoB. Kupel. [T'maponmnu3 xkupoB. [IpuMeHeHue KHPOB.
buonorunueckas posip KUPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyimcaxapusabl). [Jroko3a — mNpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJbI, (PH3ndYecKre M XMMHUYECKUE CBOMCTBA (B3aUMOJCHCTBHUE C
runpokcuiom mean(ll), okuciienne aMMuadHbBIM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOYKEHHUE TIIFOKO3bI), HAX0KJICHUE B MPUPOJIE, TPUMEHEHHE,
ouonornyeckas poiib. @orocunTte3. OpykTo3a Kak H30MEP TITIOKO3HI.

Kpaxman u nemirono3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
eUT0I03bl.  PU3NYECKUEe M XUMHUYECKHME CBOMCTBA Kpaxmaina (TUIpOJiH3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpALICHUM:
MpOBEJEHNE, HAOIIOJEHNE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIIMHU OJJHOATOMHBIX CIIUPTOB (OKHUCIEHHE 3TAHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aUMOJEICTBUE TIHIIEPUHA C
ruapokcuaom Mmenu(ll)), ampaernnoB (OKHUCIEHHE aMMHA4YHBIM PacTBOPOM
okcuna cepedpa(l) u rugpoxcugom menu(ll), BlaumopelicTBue kpaxmana c
MOJOM), TPOBEJCHUE MNPAKTUUECKON pabOThl: CBOWCTBA PACTBOPA YKCYCHOMU
KHUCJIOTHI.



Pacu€rHble 3anaum.

Bbruncienuss mo ypaBHEHUIO XHMHMYECKOM peakuuu (Macchl, 00bEMa,
KOJINYECTBA HCXOJHOI'O BEUIECTBA WJIM IMPOAYKTa PEAKLUU 10 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OAHOIO U3 MCXOAHBIX BEIIECTB WM MPOIYKTOB
peaKiun).

A3oTcoaepxKanue OpraHndeCcKue COEqUHEHHUS.

AMUHOKHUCIIOTBI ~ Kak  amM(OTepHbIE  OPraHUYECKUE  COEIMHEHHS.
duznyeckrue U XUMHUYECKHE CBOWCTBA AMUHOKHUCIOT (Ha NpHUMEpPE TIUIUHA).
buonornueckoe 3HayueHre aMUHOKUACIOT. [lenTuab!.

benku kak npupoaHbie BBICOKOMOJIEKYJISIpHBIE coeauHeHus. [lepBuuHas,
BTOpUYHAs M TPETHYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, IeHATypallks, KaueCTBEHHbIE PeaKlMU Ha OeNKu.

OKCIIEpUMEHTAJIBHBIE METOABbl M3Y4YEHUS BEUIECTB M HUX IPEBPALICHUN:
HAOJIIO/ICHUE U ONHUCAaHUE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OeIKoB
[pY HarpeBaHUU, I[BETHbIE pEAKIIK OEJIKOB.

BbicokoMoJiekyasipHble COeTUHEHUS

OCHOBHBIC TOHATHS XHMHH  BBICOKOMOJICKYJISIDHBIX  COCIUHCHUI:
MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, CTCICHBb IMOJIMMEpPH3AIUU, CPETHSS
MOJIEKYJsipHass Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUI — TIOJIMMEPHU3AIINS M TTOJTHMKOH ICHCAITH.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHHUS BEIIECTB M WX IPEBpaICHUI:
O3HaKOMJIEHHME C oOpa3llaMH TMPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
IIacTMacc, KayqyKoB.

MexnpenIMeTHbIE CBS3H.

Peanuzanus MeXnpeIMETHBIX CBA3€H TMpPU M3YyUYEHUU OPraHUYeCKOu
xumu B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX MOHATHMA, TaK W TOHATUN, SBJISIOMIUXCS CHUCTEMHBIMU
JUTSL OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmume ecTeCTBEHHO-HAYYHBIE TMIOHSTHUS: SBJICHUE, HAay4YHBIA (aKT,
TUMO0TEe3a, 3aKOH, TEOpHUs, aHAIHM3, CHHTE3, KiacCU(UKAIUs, MepUOAUYHOCTD,
Ha0JII0IeHNEe, U3MEPEHHE, IKCTIEPUMEHT, MOJIETTUPOBAHHUE.

®duznka: Marepusi, DHEpPrusi, macca, aToM, DJJIEKTPOH, MOJIEKYJa,
HSHEPreTUYECKUU YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperatHoe COCTOSHHE
BEIIECTBA, (U3MUECKHIE BEIIMUMHBI M €IUHULIBI UX U3MEPECHUS.

buonorusi: kierka, opranusMm, 6uocdepa, 0OMEH BEIIECTB B OpraHU3ME,
¢doTtocuHTEe3, OMONOTMYECKH aKTHUBHBIC BemiecTBa (OENKH, YTIEBOIBI, >KUPBI,
bepmeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TOJE3HBIE HCKOMAEMEIE,
TOTUTUBO, PECYPCHI.

TexHonorusi: mUIIEBbIE TPOIAYKTHI, OCHOBBI PAIMOHATBLHOTO IUTAHUS,
MOIOIINE CPENICTBA, JIEKAPCTBEHHBIE M KOCMETHYECKHE TPETapaThl, MaTepUaIbI
M3 UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIASA N HEOPTAHUYECKASA XUMMUSA

TeopeaneCKne OCHOBBI XMMHH



XAMHUYECKAA DJIEMEHT. ATOM. Snpo artoma, H30TOIBI. OJIEKTPOHHAsS
000J104Ka. DHEPreTHUECKUE YPOBHHU, MMOAYPOBHH. ATOMHBIE opOUTany, S-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpeieieHUs JIEKTPOHOB MO OpOUTANISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOHPUTYpAITUS AaTOMOB.

[lepuognueckunt 3akoH u llepuoamueckas cucreMa XUMHAYECKUX
anemenTtoB J[. M. MenneneeBa. CBf3b NEPUOAMYECKOTO 3aKOHA W
Ilepponnueckor cucrtembl xXuMudeckux dieMeHToB J[. M. MenneneeBa ¢
COBPEMEHHOM TEOpUEN CTPOEHUS AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJIEMEHTOB U O0pa3yeMbIX HUMHU MPOCTHIX U CIIOKHBIX
BEIIECTB IO TpylmaM MW NEpUoAaM. 3JHAYCHHE MNEPUOJAMYECKOTO 3aKOHA B
Pa3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMUYECKas CBSI3b. BHIbl XMMHUYECKON CBA3U
(xoBaJIeHTHAsI HETOJIAPHASI U TOJISIpHAS,, HIOHHAS, MeTa/Inueckas). MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOM XUMHUUYECKON CBs3U (OOMEHHBIM U JOHOPHO-
akienTopHeii). BomoponHas cBsizb. BaleHTHOCTB. DIEKTPOOTPHUIIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATHOHBI M AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSPHOTO CTPOCHUA. 3aKOH
MOCTOSIHCTBA  COCTaBa  BEHIECTBA. [HWIBl  KPUCTAUIMYECKUX  PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT TUIA KPUCTATITMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbix cuctemMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccudukanys  HEOpraHMYECKMX  COCIUHCHHM. Homenkiarypa
HEOPraHWYECKUX BEIIeCTB. | eHeTHYecKas CBSI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckast peakuusa. Kiaccupukamuss XUMUYECKUX peakluii B
HEOPraHUYECKON M OPraHMYeCcKOM XMMHH. 3aKOH COXPAHEHHUs MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPALLCHUS SHEPTUU TP XUMUUYECKUX PEAKLIUX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IUYHBIX (PaKTOpOB.
OOpatumble peakuuud. XUMHYECKoe paBHoBecwe. DakTopbl, BIUSIONIME Ha
COCTOSIHUE XUMHUYECKOTO paBHOBecus. [Ipunuun Jle [llatense.

OnextponuTuyeckas nuccoruainus. CUibHbIE W CIIa0ble SJEKTPOIUTHI.
Cpella BOJHBIX pacTBOPOB BEIIECTB: KUCAsA, HEUTpaJIbHAS, IIEIOYHAS.

OKHUCIHUTENIBHO-BOCCTAHOBUTEIIbHBIE PEAKIINY.

DKCIIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M HUX MPEBPALICHUM:
nemoHcTpanus Tabnun «llepuogudeckas cucteMa XUMUYECKUX DJIEMEHTOB /.
N. MenneneeBay, n3ydeHue MoJielel KpUCTANTHYECKUX PEETOK, HaOI0ICHHUE
M OIKCaHWE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (pa3joKeHUe
MEpOKCUAa BOAOPOJAa B MPUCYTCTBUM KaTAIM3aTOpa, OIPEACIICHUE CpPEAbI
pPacTBOPOB BELIECTB C IIOMOLIBK0 YHUBEPCAIBHOTO HWHAMKATOPA, PEaKLUUU
MOHHOTO OOMEHaA), MPOBEACHUE MPAKTHUUECKOW paboThl «BrusHue pazmudHbIX
(aKkTOpPOB Ha CKOPOCTh XUMHUUYECKON PEAKITUN.

PacuétHrle 3agaun.

Pacu€éTtel 1no ypaBHEHMSM XUMHYECKHX pPEaKUHWi, B TOM YHCIIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETHI C UCIOJIBb30BAHUEM ITOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilosmoxxenne HemetamioB B Ilepuoamyeckoi cuUcTeMe
xuMudeckux syemeHToB J[. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUSI aTOMOB.
du3nyecKkue CBOMCTBA HEMETAUIOB. AJIJIOTPOMNHUS HEMETa/UIOB (Ha IpUMeEpe
KHCJIOpOJia, cephbl, (hochopa u yriaeposa).



XUMHUYECKHUE CBONCTBA BAKHEUIIINX HEMETAIIIOB (TAJIOTEHOB, CEPHI, a30Ta,
docchopa, yriepoga U  KpeMHHS) U HUX  COEAUHEHHM  (OKCHUIOB,
KHUCJIOPOJICOJIEPKAITUX KUCTOT, BOJAOPOJAHBIX COSIUHEHUIN ).

[IprMeHeHne BaXXKHENIIINX HEMETAIIIIOB U UX COCIUHEHUM.

Meramuisl. [Ionoxenune metaiios B [Iepuoandeckoi cucreMe XuMHYECKUX
sanementoB JI. M. MenaeneeBa. OcCOOEHHOCTH CTPOCHMSI BJIEKTPOHHBIX
o0osouek aToMoB MeTauioB. O6mue guznueckue cBoicTBa MeTamioB. CruiaBbl
METAJIOB. DJIEKTPOXUMUUYECKUAN psi HAPSXKEHUI METAJUIOB.

XUMHUYECKHUE CBOMCTBA BaXXHEUIIUX METAJIOB (HATpUM, KaduM, KaJIbIUH,
MarHui, alfOMUHUHN, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUH.

O61mume crocoObl nmosyyeHusi MeTauioB. [IpuMeHeHne MeTamuioB B ObITY U
TEXHHUKE.

DKCIEPUMEHTAIBHBIE METOJbl WM3yYEHHUS BEIIECTB M HUX MPEBPALLCHUN:
U3y4YeHUe KOJUIEKIMU «MeTauibl U CIUIaBbl», 00pa3I0B HEMETAIIOB, PEIICHUE
AKCTIEPUMEHTAIBHBIX 3aJ1a4, HAaOJIOJICHHE W ONMUCAHUE JEMOHCTPAIIMOHHBIX U
JTa00paTOPHBIX  OMBITOB  (B3aUMOJCHCTBUE THAPOKCHAA  ATIOMHUHUS  C
pacTBOpamMu KHUCIOT M IIEJOYeH, KaueCTBEHHbIE PEAKIMM Ha KATHOHBI
METaJIJIOB).

PacuétHrie 3agaun.

Pacuétel Mmacchl BemecTBa Wik 00bEMa Ta30B MO U3BECTHOMY KOJIHYECTBY
BEI[ECTBa, Macce WM 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Tel Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH
OJIHO M3 BEIIECTB UMEET IPUMECH.

XuMHA U )KU3Hb

Ponb xumun B o6ecriedeHnn 3KOJIOTMYECKOM, SJHEPTeTHUECKON U TTUIIEBOM
06e30MacHOCTH, Pa3BUTHH MEAUIUHBL. [loHATHE O HAy4YHBIX METO/aX MO3HAHUS
BEILECTB U XUMHUYECKUX PEAKIIUI.

[IpencraBnenus 00 OOWIMX HAYYHBIX MPUHLHUINAX [TPOMBIIUIEHHOTO
NOJIyYEHUS] BAXKHEHIIUX BEUIECTB.

UYenoBek B MHUpE BEUIECTB U MaTE€pUaJIOB: BAXKHEWIIHNE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIHMOHHBIE MaTepuajbl, KpacKu, CTEKIO, KEepamuKa,
MaTepuaibl 1 3JIEKTPOHUKH, HAHOMATEpHUabl, OPraHUYECKUE U MUHEPAJIbHbIE
yI0OpeHUS.

XUMHSL U 300pOBbE UYEIIOBEKA: MpaBuia MCIOJIb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, MpaBuia OE30MacHOT0 HCIOJIB30BAHUSI TIPEMapaToB OBITOBOM
XUMUHU B IOBCEIHEBHOM KU3HU.

MexnpeaMeTHbIE CBA3U.

Peanuzanmst MeXNpenMETHBIX CBs3e TMpU  U3yYeHUW OOmmell u
HEOpPraHU4YeCKOM XMMuU B 11 Kilacce OCyIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE
KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHATHHA, TaK M TOHSATUH, SIBISTIOITUXCS
CHUCTEMHBIMH IS OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaln3, CHUHTE3, KiIaccuPuKanus, TEePUOANIHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJEIIUPOBAHNE, U3MEPEHUE, SBJICHHUE.

dusznka: mMarepus, dSHEPrus, Macca, aToM, SJIEKTPOH, MPOTOH, HEWTPOH,
WOH, W30TOIl, PaJHOAKTUBHOCTb, MOJIEKYJa, DSHEPreTUYECKUN YPOBECHb,
BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBA, (PU3UUYECKUE
BEJIMYMHBI U €IUHULBI UX U3MEPEHHUS], CKOPOCTb.

buonorus: knetka, opraHu3M, DJ3KOcHCTeMa, Oumochepa, Makpo- H
MHUKPO3JIEMEHTbI, BUTAMUHBI, OOMEH BELIECTB B OpPraHU3ME.



['eorpadusi: MuHepanbl, TOpHBIE TMOPOJABI, TIOJE3HBIE HCKOIMAEMbIE,
TOIUIMBO, PECYPCHI.

Texnonorus: XUMHYECKAS MIPOMBIIIJIEHHOCTb, METAJLTYprus,
MPOU3BOACTBO CTPOUTEIBHBIX MaTepuaoBs, CEIBCKOXO03MCTBEHHOE
MPOU3BOACTBO, NUIIeBas MIPOMBIIIJIEHHOCTb, dbapMmaiieBTHYECKAS
MPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX MPENAapaToB, MPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTepUaos, ANEKTPOHHAs MPOMBIIIEHHOCTb,
HAHOTEXHOJIOTUHU.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS ITPOI' PAMMABI 110
XUMHWN HA BA3OBOM YPOBHE CPE/ITHET'O OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMHCsl TPOrpaMM CpeHEero oOiiero oOpa3oBaHUsl (JIMUHOCTHBIM,
METanpeJIMEeTHbIM U TpeaMeTHbIM). HaydHo-MeToauyecko OCHOBOM IS
pa3pa0OTKH TIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS MPOrPaMM CpEHEro oOIIero
00pa3oBaHUs SBISIETCS CUCTEMHO-/IESITETLHOCTHBIN MOIXO.

B cooTBeTCTBUU € CHUCTEMHO-AEATEILHOCTHBIM MOJXOJO0M B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPETHETrO
oO1rero 00pa3oBaHMsl BbIJIECICHBI CIEAYIOMINE COCTABISIOLIUE:

OCO3HaHHE OOYYAIOUUMHCS POCCUUCKON T'PakITaHCKOW HMJICHTUYHOCTH —
TOTOBHOCTU K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPE/ICIICHUIO;

HaJIU4Yre MOTHBAIMK K 00YUYEHUIO;

I[eJICHANIPABIIEHHOE pPa3BUTHE BHYTPEHHUX YOCKIACHUW JUYHOCTH Ha
OCHOBE KJIFOUYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAJAUIUMK 0a30BOM HayKH
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATeTbHOCTH IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKaMU, MPUCYIITUMHU IIEJTOCTHOM
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJIMYME TPABOCO3HAHUSA DKOJIOTMYECKOM KyJNbTYPhl M CIHOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YJbTATHl OCBOEHUS MPEAMETa «XHUMHS» TOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCIMTATEIBHOM JIEATETBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMU, COIIMOKYJIbTYPHBIMU, IyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSMH U UealaMHi POCCUNUCKOT0 IPaskKJaHCKOTr0 00IeCcTBa, MPUHATHIMU B
oOIIecTBE HOPMaMH M TIPABUJIAMH TIOBEJICHHS, CIOCOOCTBYIOIIMMHE TPOIIeccaM
CaMOITO3HAHMS, CAaMOpPA3BUTHSI M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJaromuxcs.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHS MpeaMeTa «XUMHUSD» OTpPaKaroT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEIBHOM M MPAKTUYECKON IESATEIHHOCTU
0Oy4YaromuXcs MO peaau3aiuy TPUHIATHIX B 00IECTBE IIEHHOCTEH, B TOM YHCIIE
B YaCTH:

1) rpa:x1aHCKOTrO BOCIIMTAHMS .

OCO3HAaHMS  OOyYaIOIIMMHKCS CBOMX KOHCTUTYIHMOHHBIX TpaB U
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY H MPABOIOPSJIKY;

IOPEACTaBICHUS O COLMAIBHBIX HOPMAax M MPaBHIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATENBHOCTH NPHU CO3IaHUU
y4eOHBIX MMPOCKTOB, PEIICHUH YICOHBIX M MIO3HABATEIIBHBIX 33144, BHIMOTHCHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUs, JOTUKY U
apryMEHTbI JPYTUX IPU aHAIU3€ PA3IMUHbIX BUJOB YUeOHOU JIEATEIIbHOCTH;

2) NaTPUOTHYECKOTr0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOUIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HaCIEIUIO
OTCUYSCTBEHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOPUECTBA B 00JACTHU TEOPUHM M MPAKTUYECKOTO
MIPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JIOCTUKEHUS HAYKU €CTh PE3yJbTat



JUINTENBHBIX HAOMIOJEHUM, KPOMOTIUBBIX H3KCIEPUMEHTAIBHBIX MOUCKOB,
MIOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTUKOB,;

MHTEpECa M TO3HABAaTEJIbHBIX MOTHUBOB B IMOJYYEHHH U MOCIEIYIOIIEM
aHanu3e  MHPOpMalUMU O  MEPEAOBBIX  JOCTUIKEHUAX  COBPEMEHHOU
OTE€YECTBCHHON XMMUH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OLICHMBATh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBApHUIIEH C
MO3UIIMA HPABCTBEHHBIX W TPABOBBIX HOPM M OCO3HAHUE IOCJIECACTBUU ITHX
MOCTYTIKOB;

4) dopmMupoBaHus KYJbTYPbI 310POBbS:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M Oe3omacHoro olpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIICHUS! K COOCTBEHHOMY (PU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHus1 mpaBuil 0€30MacHOro OOpalleHusi C BEIIECTBAMU B OBITY,
MOBCEJHEBHOM JKU3HU U B TPYIOBOM AESATEIBHOCTH;

MOHUMAHUSI 1IEHHOCTH TIPAaBWJI WHIWBUAYAJbHOTO U KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXKAIOUIUX 3J0POBBI0 M KU3HU
JIIOEH;

OCO3HAHUS  TIOCICACTBUM W HENPUATUS  BPEIHBIX  IMPUBBIUCK
(ynoTpeOieHus alnKoroist, HAPKOTUKOB, KYpEHUs);

5) TpyaoBOro BoCiMTAHMS :

KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Y4YacTHE€ B pEIICHUHM MPAKTHYECKUX 3a]ay
COIIMAIbHOM HAINPaBJIECHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Tpodeccuil pa3nuyHoro poza, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS MPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TpyAy, JIOIAM Tpyda U pe3yJabTaram TpYyIdOBOH
NEeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHAMBHAYAJIbHOM TPACKTOPUH
oOpazoBanus, Oyaymield nmpodeccuu W peaau3aniui COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB € YYETOM JINYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTOTpeOHOCTEH 00IIeCTBa;

6) 3K0/10rH4ecKOro BOCIIUTAHMA:

9KOJIOTMYECKH 11eJ1eCO00Pa3HOr0 OTHOLIECHMS K IMPUPOAE, KaK NCTOUYHUKY
CYILIECTBOBAHMS KU3HHU HA 3€MIIE;

MOHMMAaHMS TJIOOAIBHOTO XapakTepa AKOJOTHYECKUX TpOoOJIeM, BIHSHUS
SKOHOMHMYECKHUX MPOIIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIBHOM CPEJIbl;

OCO3HAHUS HEOOXOJAMMOCTH HCIOIb30BaHUS JIOCTUKEHUW XUMHM JJIs
peIIeHIs BOIPOCOB PALOHAIBHOTO HPUPOOIIONIB30 BAHNS;

AKTUBHOTO HENPUSTHUS JCHUCTBUI, NPUHOCIIIMX BpEIl OKpYXKaIolleu
MIPUPOJIHON Cpelie, YMEHUS MPOTHO3UPOBATH HEOJArONPUSITHBIE SKOJIOTHUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEAOTBPAIIATH UX;

HaJqu4usi PAa3BUTOrO0  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTHYECKOMN
KYJbTYpPbl, OIbITA JESITEIBHOCTH HKOJIOTMUECKOW HAIMpPaBICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B MIO3HABATEJIBHON, KOMMYHUKAaTUBHOW U COLUAIBHOM



MPAKTUKE, CIOCOOHOCTH W YMEHUS AaKTUBHO TIPOTHUBOCTOSITH HICOJIOTHH
xemopoouwu;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECCTBEHHOM MPAKTHKY;

NOHMMAaHUS ClHenUPUKA XUMHH KaKk HayKd, OCO3HaHUSA e poiu B
(GopMUpPOBaHUHU PAIMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH LIEJIO0CTHOTO
NPEJICTaBICHUs 00 OKpYXKAIOIIeM MUpPE KaK O €IMHCTBE MPUPOBI U YEIIOBEKA, B
MO3HAHUH TIPUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHWH MPOoOJIeM COXpaHCHHS
MPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0COO0OW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOMN
[UBIIIM3AIMA: B €€ TYMaHHCTUYECKOW HANpPaBICHHOCTH W BaXHOH POJH B
CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KyJNbTYpPbHI, PEHICHUH TI00aTBHBIX
npoOJieM yCTONYMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, SHEPTETHUECKOMH,
NUIIEBONH W  OSKOJOTMYEeCKOW Oe30macHOCTH, B Pa3BUTHH  MEAHIIMHEI,
00eCTeueHNH YCIIOBUH YCIIEITHOTO TPY/Ia M SKOJOTHYECKH KOM(POPTHON KU3HU
Ka)/IOTO 4JIeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJIOB
MO3HAHMSA, HUCIOJIB3YEeMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCTIOJh30BaTh IMOJIy4aeMble 3HAHHUS JUIS aHAIW3a W OOBSICHCHHS SIBICHUH
OKPYXKAIOIIEr0 MHUPAa W TMPOHMCXOMSIIMX B HEM HW3MCHCHHW, YMEHHUS Je/aTh
O00OCHOBaHHBIC 3aKJIFOUYCHHS HAa OCHOBE HAYYHBIX (AKTOB M HMMEIOIIUXCS
JAHHBIX C IEJIBIO TIOJYYEHHUS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HWCIOJB30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpoOJieM B PeabHBIX JKU3HEHHBIX CUTYAIUSX;

MHTEpeca K TIO3HAHUIO U UCCIIeIOBATEILCKON eI TeTbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpEphIBHOMY 0O0pa3oBaHUIO U
caMo00pa3oBaHNIO, K AKTHBHOMY TIOJYyYEHHWIO HOBBIX 3HAHWUH 10 XUMHUHU B
COOTBETCTBHH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOCHHOCTSIM  TpylJa B  pa3IuyHbIX  cdepax
po¢eCCUOHATBHOMN JESITETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble PE3yIbTaThl OCBOCHHUS YYEOHOr0 TpenMeTa «XHUMHUS»
Ha yPOBHE CPEeIHET0 00IIero 00pa3oBaHUs BKIIOYAIOT:

3HauUMMble s (GOPMHPOBAHUS ~ MHUPOBO33PEHUS  OOYYAIOIIMXCS
MEKIUCIUIUIMHAPHbBIE (MeXTpeMETHBIE) oOIeHayYHbIe MOHSATHS,
OTpakarolue IIeJIOCTHOCTh HAYYHOW KApTUHBI MHpa W CHEIU(UKY METO/IOB
MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIECTBO,
SHEpPrus, SBJICHUE, TPOIECC, CUCTEMa, HAay4HbIH (aKT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HUCCJIEAOBaHUE, HAONIIOAEHUE, H3MEpPEHHE,
AKCHEPUMEHT U JAPYTHUE);

YHUBEpCaJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHUKAaTHBHBIE, PpETyJIATHBHBIE), oOecneunBaronme GopMUpPOBaHUE
(GYHKITMOHAIPHON TPAMOTHOCTH ¥ COIMATBLHON KOMIETSHITUN 00yJarOIINXCS;

CHOCOOHOCTD oOy4Jaromuxcs UCIIO0JIb30BaTh OCBOCHHBIE
MEXJUCIUIUIMHAPHBIE, MHUPOBO33PEHYECKUE 3HAHWS M  YHHUBEPCAIbHBIC
yueOHbIe IEUCTBUS B IO3HABATEIILHOM U COLIMAJIBHOM MPAKTHKE.



MeTtanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJIAJECHUE YHUBEPCATbHBIMU
y4eOHBIMM  TMO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JNEUCTBUSIMU.

OBjiajeHne  yYHUBEPCAJIBHBIMH  Y4eOHBIMH  MO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a30BbIe JTOrMUYeCKHe AeiCTBUS:

CaMOCTOSITeIbHO  (OPMYJIUPOBATH W aKTyallU3UpOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEeAEsATh LEIH JESITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTECPUU HX
JTOCTUKEHUSI, COOTHOCUTHb PE3YyJbTaThl NESATEIbHOCTH C TOCTaBJICHHBIMU
LETSIMU;

UCIIOJIb30BaTh NIPU OCBOCHUU 3HAHUUM MPUEMBI JIOTUYECKOTO MBILIJICHUS —
BBIJICJISITh XapaKTEPHbIC MPU3HAKK MOHATHUH U YCTaHABIMBATh UX B3aUMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIME TTOHSATHUS JI1 OOBICHEHUS OTACIbHBIX (PAaKTOB
1 SIBJICHUM,

BBLIOMpATh OCHOBAaHHMS W KPUTEPUU IS KIacCUPUKAIMU BEIIECTB U
XUMUYECKUX PEaKIUi;

YCTaHABJIMBATh MNPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIY H3y4aeMbIMU
SIBJICHUSIMH,

CTPOUTH JIOTMYECKUE paCCYyX JeHUsS (MHIYKTHBHBIE, JCAYKTHBHBIE, IO
aQHAJIOTUM), BBISBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTpPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

NpUMEHSATH B  MPOLIECCE TMO3HAHMS, HCIOJb3yeMble B  XHMHUU
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJENH, MpPeoOpa3oBbIBATH  MOJEIbHbBIC
OpE/ICTaBIIEHUsI — XUMHUYECKUHA 3HaK (CHMBOJ) DJJEMEHTa, XUMHUYecKas
dopMyna, ypaBHEHHE XHMHUUYECKOW pEAKIUU — TMPU PEHICHUH Y4eOHBIX
NO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh HAa3BAaHHBIE MOJICIIbHbBIC
IPEACTABICHUS JIJIS1 BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaeMBbIX BEIIECTB
U XUMUYECKUX PEaKIUN.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE T1eHCTBUSI:

BJIAJE€Th OCHOBAMU METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peaKiuu;

dbopMynupoBaTh IeNIM M 3aJa4yd  HUCCIEIAOBAaHHS, HCIOJIb30BaTh
MIOCTABIICHHBIE U CaMOCTOSITEILHO C(HOPMYIUPOBAHHBIC BOMPOCHI B KAaYECTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JJIA (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYKJICHH;

BJIAJETh HAaBBIKAMH CAMOCTOSITEIBHOTO [UIAHUPOBAHUS U TPOBEICHUS
VUYCHHUYECKHX OKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIONATh 3a
XOJIOM MpOILEcca, CaMOCTOSITEIbBHO  IPOTHO3UPOBATh  €ro  Pe3yJbTar,
dbopMmynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIHHO JOCTOBEPHOCTH
PE3YNIBTATOB MCCIEAOBAHMSI, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJICTaHHOM
pabore;

NprOOpETaTh OMBIT YYCHHUYECKOW WCCIIENOBATEIbCKOH H TPOSKTHON
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
MOUCKY METOJIOB PEUICHUS MNPAKTUYECKUX 3a]ay, MPUMEHEHUIO Pa3THUYHbIX
METOJI0B O3HAHUSI.

3) pabora ¢ uHpopMaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX WHOOpMauu (Hay4IHO-
MONYJISIpHASL JIMTEpAaTypa XUMHUYECKOrO COJIEpkKaHUSA, CIPABOYHBIE MOCOOUS,
pecypebl IHTEpHETa), aHaTu3UpOBaTh HHPOPMAITUIO PA3TUYHBIX BUAOB U POpM



NpEICTaBICHUsA,  KPUTHYECKH  OICHMBaTh €€  JOCTOBEpPHOCTh U
HENPOTHBOPEUYHUBOCTH;

(GbopMyIupOBaTH 3aMPOCHl M MPUMEHSITH PA3TMYHBIE METO/IbI IPU TTOUCKE H
orbope wuHPOpMAIK, HEOOXOIWMOHN MMl BBHIMOJIHEHHA YYEeOHBIX 3am1ad
OIPEIEIIEHHOTO TUIIA;

nproOpETaTh OMBIT UCTIOIB30BAaHUS MH()OPMAIIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUN U PA3IINIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITETFHO ~ BHIOMpaTh ONTUMAIbHYIO (OpMy mpeacTaBICHUS
uHpopmaiu (cxemMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

UCTIOJh30BaTh HAYYHBIM S3BIK B KadecTBE CpEJCTBA IMpH padoTe C
XUMUAYECKOW WHPOpMAIUeil: MPUMEHATh MEXKMPEAMETHbIE ((PU3NYECKHe U
MaTeMaTU4YEeCKUE) 3HaKW M CHUMBOJBL,  (GopMynbl,  aOOpeBHATYpBHI,
HOMEHKJIATYPY;

UCTIOJBh30BaTh M MPEOOpPa3OBBIBATh 3HAKOBO-CHMBOJIHMYECKHE CpPENICTBA
HaTJISAHOCTH.

OsgiiaieHHe YHUBEPCAJIBbHBIMUA KOMMYHUKATHBHBIMY J1€ICTBUSIMH:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCY)KIaeMOl TEeMbI B XOJle AHasiora
W/WIIN TUCKYCCHH, BBICKa3bIBATh HWICH, (POPMYIUPOBATH CBOM TMPEIIOKCHHS
OTHOCHTEIFHO BBHITIOJTHEHHUSI MPEJIOKEHHOH 3a/1a4H;

BBICTYNATh C NIPE3CHTANNEH Pe3yJIbTaTOB MMO3HABATEIIFHON JEATEIHHOCTH,
MOJyYSHHBIX CAMOCTOSATEIBHO WM COBMECTHO CO CBEPCTHUKAMU IIPH
BBIMIOJITHEHUN  XUMHYECKOTO OKCIIEPUMEHTa, MPAKTHYEeCKOH paboThl 1Mo
MCCIICJIOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, peaTH3aIlH YIeOHOTO MPOCKTA
(GopMyaupoOBaTH BBIBOJBI IO pE3yJibTaTaM MPOBEAEHHBIX MUCCIEIOBAHUN MyTEM
COIJIaCOBaHM MO3ULIUN B X0/1€ OOCYX AECHUSI U 0OMEHAa MHEHUSIMH.

OsgilaieHHe YHUBEPCAJIbHBIMH PeryJISTHBHBIMH AeHCTBUSIMH:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JEsITeIbHOCTh, ONpeneisis €€ Lead W 3aJauyd, KOHTPOJIUPOBaTh U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBaTh MpeAJiaraéMblii alrOpuTM JEUCTBUI INpU
BBITIOJTHEHWU YYE€OHBIX M HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh Haubolee
3 PeKTUBHBIN CrIOCO0 MX pEIIeHUS ¢ Y4ETOM TOJYYCHHUS HOBBIX 3HAHHH O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBISITh  CAMOKOHTPOJIb CBOEH  JIEATENbHOCTM Ha  OCHOBE
camMOaHajIn3a U CAMOOLICHKH.

INPEIAMETHBIE PE3YJIBTATHI

10 KITACC

[IpenmeTHble peE3yabTaThl OCBOCHUA Kypca «OpraHudeckas XUMUSI»
OTpa)XaroT:

cq)opMHpOBaHHOCTL MPEACTABICHUN O XUMHUYECKOU COCTaBM}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJU XMMHUH B TMO3HAHHWM SIBJICHHM
npupoasl, B (DOPMHUPOBAHMM MBIIUJIEHUS W  KYJbTYpbl JIMYHOCTH, €&
(YHKIIMOHAIPHOM TPAMOTHOCTH, HEOOXOJMMOM ISl PEIICHHUS MPaKTHICCKUX
3a7a4 M DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOITOJIAralOIIMEe TOHATUSA (XMUMHUYECKHU SJIEMEHT, aToM, DJICKTPOHHas
0o0oJIoykKa aToMa, MOJIEKyJa, BaJIEHTHOCTh, JJICKTPOOTPHUIIATEIHLHOCTD,



XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyia (pa3BEpHyTas M COKpauléHHas),
MOJIb, MOJISIpPHAasE — Macca, MOJSPHBIA  00BEM,  YIJIEPOIOHBIM  CKEJNeT,
dbyHKIMOHANIbHASL TpyMNa, pagukall, HU30MepHus, H30MEpbl, TOMOJOTHYECKUN
psZ, TOMOJIOTH, YTJIEBOJOPOAbL, KUCIOPOJA M a30TCOAEpXKAIIUE COEIUHEHUS,
MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHbIE COCTUHEHHUS );
TEOpUHU U 3aKOHBI (TEOpHUs CTPOEHUsI oprannyeckux emecTs A. M. Bytneposa,
3aKOH COXPAaHEHHS MAacChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUHN SI3BIK
XUMUU;, MHUPOBO33PEHUYECKUE 3HAHMS, JIeXkKalMe B OCHOBE IOHUMAaHUS
MPUYMHHOCTH M CHUCTEMHOCTH XHUMHMUYECKUX SIBJICHUU, (HaKTOJIOTHUYECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, IMOJYYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BOKHEUIIINX OPraHWYECKUX BEIIECTB B OBITY W MPAKTUYECKOU ACATEIbHOCTHU
YeJI0BEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIISATH XapaKTEpPHbIC NMPU3HAKU TMOHITHH,
YCTaHABIMBATh MX B3aMMOCBSI3b, MCIOJbB30BaTh COOTBETCTBYIOIIME MOHSATHUS
P OMKMCAHUU COCTaBa, CTPOEHUS U MPEBpAIICHUN OpraHUYeCKUX COSTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY JIs
COCTaBJICHUS MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOM)
dbopMysT OpPraHMYECKMX BEIIECTB W YPaBHEHHM XHUMHUYECKUX pEaKIui,
M3rOTABIIMBATH MOJICNIA MOJIEKYJI OPraHMYECKUX BEUIECTB ISl MILTIOCTPAIlUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOopMHUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUECHHBIX
OpraHMYecKUX BEHIECTB IO KX COCTaBYy U CTPOCHHUIO K ONpPENeIEHHOMY
KJIacCy/Tpymnie COoequHEHUM (YIrJIeBOIOPObl, KUCIOPOJ W a30TCOMAEpXKaIlHe
COEJIMHEHHUSI, BBHICOKOMOJIEKYJISIPHBIE COEIWHEHHs), J1aBaTh WM Ha3BaHUS IO
cucreMarnueckoit HomeHkinatype (IUPAC), a Takxe mpUBOAUTH TPUBUAJIBHBIC
Ha3BaHMs OTIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIMUJIEH, AllETHIICH,
ATUJICHTJINKOJIb, TIUIEPHUH, PeHOI, (hopManbIeru, alleTalbIerua, MypaBbiHas
KHUCTIOTa, YKCYCHas KHCIIOTa, OJICMHOBas KHCIOTa, CTEapuHOBas KHUCIIOTA,
TIII0K03a, (PyKTO3a, Kpaxmall, eIi0103a, TIIUIHH);

c(hOpMHUPOBAHHOCTh YMEHHUS ONPENEATh BUIB XUMHYECKOW CBS3U B
OPraHUYECKUX COCAUHCHUSAX (OIMHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH TOJOXKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytinepoBa s OOBSICHEHHS 3aBHCHUMOCTHU
CBOICTB BEIIECTB OT HMX COCTaBa WU CTPOCHHS; 3aKOH COXpPAaHEHUS MacChl
BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUW  XapaKTepuU30BaTh COCTaB, CTPOCHHE,
¢uznyueckre U XUMHUYECKHE CBOWMCTBA THUIIMYHBIX MPECTABUTENCH pPa3INYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOIWIEH, alleTUJICH,
Oyranuen-1,3, metunOyranuen-1,3, 6€H3071, METaHO, 3TAHOJ, YTHUICHTJIUKOIIb,
TJIALEPUH, (GEHOII, alleTalbIeTH I, MypaBbUHAS U YKCYCHAsl KUCJIOTHI, TTIOK03a,
KpaxMall,  LeJUII0J03a,  aMUHOYKCYCHas  KHUCJOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJY HHMH YPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIU C UCTIOIb30BAaHUEM CTPYKTYPHBIX (pOpMYyIT;

c(hOpMHUPOBAHHOCTh YMEHUS XapaKTEepPU30BaTh UCTOYHUKH
YTIEBOJAOPOTHOTO CHIPbs (He(MTh, MPUPOIHBIN Ta3, yrojib), CHOCOOBI HX
nepepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE MTPOIYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHHHA TPOBOJUTH BBIYUCICHHS IO XHUMHYECKUM
ypaBHEHHUSIM (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiuu MO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOJHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );



c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CHUCTEMOW 3HAHUKU 00 OCHOBHBIX
METO/IaX Hay4YHOIr'0 MO3HAHUs, UCIIONb3YEMBIX B XUMHUH ITPU U3YUEHUH BELLECTB
M XUMHYECKMX  SIBJIeHUH  (HaOMroJeHHe, U3MEpPEHHEe, HKCIEPUMEHT,
MOJICJIUPOBAHUE), MCIOJB30BATh CUCTEMHBIE XUMHUYECKUE 3HAHUS IS
MPUHATUS PEIICHUNW B KOHKPETHBIX JKU3HEHHBIX CHUTYAlMSX, CBSI3aHHBIX C
BEIIECTBAMU U UX MPUMEHEHUEM;

cOpMHPOBAHHOCT ~ YMEHHUW  CcOOJIOJATh  MpaBWiIa  IOJIb30BAHUS
XUMHYECKOW MOCyaoi M JabopaTOpHBIM OOOpYyAOBaHUEM, a TaKKe IMpaBuia
oOpalieHusi ¢ BEUIECTBAMHU B COOTBETCTBUHU C MHCTPYKLMSIMHU IO BBIMOJIHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUM IUJIAHUPOBATh W BBIIOJHATH XUMUYECKUH
HKCIIEPUMEHT (MpEeBpallleHUsT OPraHWYeCcKUX BELIECTB IMpPH HarpeBaHMH,
NOJIyYeHHE HSTUJIEHA M M3Yy4YEHUE €ro CBOMCTB, KAaueCTBEHHbIE pPEAKIIUU
OpraHMYecKUX BEIIECTB, JeHaTypauus OENKOB MpU HArpeBaHHUM, LIBETHbHIE
peakuuu OETKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIa0OPAaTOPHBIM OOOpPYIOBAHMEM, MPE/ICTABIATH
pe3yNbTaThl XMMHUYECKOIO0 OJKCIIEpUMEHTa B (opme 3amucu ypaBHEHHH
COOTBETCTBYIOIIMX peakiuuid U (GOpMYIUPOBATh BBHIBOJBI HAa OCHOBE ATHX
PE3yNIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHMM KPUTUUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UHPOpPMAIIMIO, TIOJy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOMU
uHpopmanuu, IHTepHeT u apyrux);

chOpMHUPOBAHHOCTh ~yMEHUN  COONIOZATh  TpaBWIa  DKOJOTHYECKH
11eJIECO00pa3HOr0 TMOBENEHUS B OBITY M TPYAOBOM JEATEIBHOCTH B IIENSIX
COXPAaHEHHSI CBOETO 370POBBSl U OKPYXKAIOIIEH MPUPOAHOU Cpelbl, 0CO3HABATH
OIMACHOCTh BO3CHCTBHUS Ha YKUBBIE OPTAaHU3MBI ONPENEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIca nokazarens [1JIK, moscHsATs Ha mpuMepax crocoObl
YMEHBIICHUS] M TPEJOTBPAIEHUS WX BPEAHOrO BO3JCHCTBHUS Ha OpraHU3M
YeJI0BEKa;

JUTsE OOYYaIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BELIECTB U
XUMHYCCKUX SIBJICHUM;

JUISL CHETBIX W CHA0OBHASIIUX OOYYalOIIUXCs: YMEHHE HCIOIb30BaTh
penbeHO-TOUCUHYIO cHucTeMy oOo3HaueHuid JI. bpaing mgag  3anmcu
XUMUYECKUX POopMYyI.

11 KIIACC

[IpeameTHble pe3yiabTaThl OCBOCHHUSI Kypca «OOIas W HeopraHudecKas
XUMUSD OTPAXKAIOT:

C(bOpMI/IpOBaHHOCTB MPEICTABJICHUN: O XUMHYECKOU COCTaBnﬂ}omeﬁ
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJH XMMHUH B TMO3HAHWM SIBJICHHM
npupoasl, B (HOPMUPOBAHUM MBIIUICHUS U KYJIbBTYpPbl JIMYHOCTH, €€
(YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOJMMOW JUIS PEIICHHS MPaKTHICCKHUX
3a7a4 U DKOJIOTHYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO U
MPUPOJTHOM Cpeie;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAralONIUe MOHATHS (XUMHUYCCKHH 3JIEMEHT, aTOM, M30ToI, S-, P-, d-
9JIEKTPOHHBIE OpPOWTAIM aTOMOB, MOH, MOJIEKYJa, MOJb, MOJISIPHBIN OOBEM,
BaJIEHTHOCTb, JJIEKTPOOTPHULIATEIBHOCTh, CTEICHb OKHWCJICHUS, XWMHUYECKas
CBsI3b (KOBAJICHTHAs, MOHHAsI, METAJJIMYECKasi, BOJOPOJIHAS ), KpUCTA/UTMIECKas



peméTKa, TUIbl XUMUYECKUX PEaKIINil, paCTBOP, 3JEKTPOJIUTHI, HEIJIEKTPOJIUTHI,
ANEKTPOIUTHYECKAsT AUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTENIb, CKOPOCTb
XUMHYECKOM pEeaKluu, XMMUYECKOE PABHOBECHUE); TEOPUHU M 3aKOHBI (TEOpHs
BJIEKTPOJIUTUYECKON AUcCcoLManuu, nepuoanuecku 3axkon . . Menneneesa,
3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpaHEHUs M MpEeBpallleHUs
SHEPrUU NPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUN S3BIK
XUMHH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKalM€ B OCHOBE IOHUMAaHUsA
INPUYUHHOCTH U CUCTEMHOCTH XHMHMUYECKHX SBICHUH, (DAKTOJIOrHYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, IMOJYYEHHH U O€30MaCHOM HCIOJIb30BaHUU
BKHEHIIIMX HEOPraHWYECKUX BEUIECTB B OBITY M MPAKTUUECKOW JEATEIBHOCTU
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKKU MOHATHMA,
YCTaHABIMBATh MX B3aMMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHUS
IPHU ONMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHHH;

c(hOpMHPOBAHHOCTh YMEHHUI UCIOJB30BaTh XUMHUECKYIO0 CUMBOJIMKY JJIsi
cocTaBlieHHs (QOpMyJ BEIIECTB M YpPAaBHEHMH XHMHUYECKUX pEaKLUid,
cuctematnueckyro Homenknarypy (IUPAC) wu TpuBuanbHble Ha3BaHUSA
OTJIeJbHBIX HEOPTraHUYECKHUX BEIIEeCTB (YrapHbIi ra3, YrJIeKUCIbINA ra3, aMMuaKx,
raméHasi U3BeCThb, HeraméHas U3BeCTh, MUThEBAS CO/A, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONpENeNsiTh BAJICHTHOCTb M  CTENEHb
OKHUCJICHHS] XMMHUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMUHOTO COCTaBa, BH]L
XUMHYECKOW CBA3M (KOBAJICHTHAs, MOHHAS, MeETaJUIM4ecKas, BOJOpOIHAs) B
COCIMHEHUSAX, THUI KPUCTANIMYECKOW pEHIETKH KOHKPETHOTO BEIECTBa
(aTomHast, MOJIEKYJIsIpHAsl, HOHHAs!, METAJUIMYECKAs), XapaKTep CpPelbl B BOAHBIX
pacTBOpax HEOPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh yMEeHUM yCTaHaBJIMBATh NPUHAIIIEKHOCTD
HEOpPraHMYECKUX BEIIEeCTB MO MX COCTaBY K OIpPEAEIEHHOMY Kiaccy/TpyIiie
COeMHEHUN (MPOCThIe BEIIECTBA — METaUIbl M HEMEeTasllbl, OKCH/IBI,

OCHOBAHHUS, KUCJIOThI, aM(pOTEpPHBIE TUIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHMM PACKPBHIBATh CMBICI MEPUOIUIECKOTO 3aKOHA
. W. MenngeneeBa W JIEMOHCTPUPOBATH €r0  CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U MPOTHOCTHYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh DJIEKTPOHHOE CTPOCHHUE
aTOMOB XHUMHYECKUX 3JieMeHTOB 1—4 mnepuonoB Ilepuoguyeckoid cuUCTEMBI
xuMuueckux snmementoB JI. M. MennesneeBa, MCHOib3ys MOHATHS «S-, P-, -
ANIEKTPOHHBIE  OpOUTAIH, (QHEPTreTHYECKHEe  ypPOBHU»,  OOBACHSTH
3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB XHMMHYECKHX DBJEMEHTOB U HX
COEMHEHUH MO IepuoJaM U rpymnmnam llepuoanueckoi cUCTEMbl XUMHYECKHUX
anemenToB 1. 1. MeHneneenBa;

chOpMHUPOBAaHHOCTh YMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMUYECKHE CBOMCTBAa HEOPraHMYECKHWX BEHIECTB pPa3JMYHBIX KJIIACCOB,
MOATBEPKAATh CYIIECTBOBAHUE T€HETUUYECKOU CBSI3M MEXK]y HEOPTraHUYECKUMU
BEILIECTBAMU C MOMOINIbI0 YPABHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHil;

c(hOpMHUPOBAHHOCTh YMEHUS KIIACCH(PUITMPOBATH XUMHUYECKUE PEAKIIHH TO
Pa3IMYHBIM MPU3HAKaM (YUCIY U COCTaBY PEarupyrollnX BEIIECTB, TEIJIOBOMY
s dekTy peakun, I3MCHEHHUIO CTEIICHeH OKHCIICHUS AJIEMEHTOB, 00PaTUMOCTH
PeaKIny, y4acTHIO KaTaInu3aTopa);

c(pOpMUPOBAHHOCTD YMCHUH COCTABISITH YPABHCHMUS PCAKIMI PasINIHBIX
TUIOB, TMOJHBIE U COKpAIEHHbIE YpPaBHEHMSI peakuid HOHHOTO OOMEHa,
YUUTBIBasl YCIOBUS, IPU KOTOPBIX ATH PEAKIMHU UAYT 0 KOHIIA;



c(hOpMUPOBAHHOCTh YMEHHI TIPOBOJUTH PEAKIHUH, TMOITBEPKIAIOIINE
KaueCTBEHHBIM COCTAaB Pa3IMUHBIX HEOPraHWYECKUX BEIECTB, PACIO3HABATH
ONBITHBIM ~ MNYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpaX
HEOPTraHUYECKUX BEILIECTB,;

c(hOpMUPOBAHHOCTh YMEHUM PACKpPBIBATh CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTEJIPHBIX PEAKIM TMOCPEJCTBOM COCTABJICHHUS 3JIEKTPOHHOTO
OanaHca ATUX peaKIuii;

c(hOpPMUPOBAHHOCTb  yMEHUU  OOBACHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM PpEeaKIuu OT Ppa3IuYHbIX (PAKTOPOB; XapakKTep CMEIICHUs
XUMUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO BO3AEHCTBUS (TTPUHITUIIL
Jle lllaTenne);

c(hOpMUPOBAHHOCTh YMEHHH XapaKTEpPU30BaTh XUMUUYECKHUE MPOIIECCHI,
JIeXkKaIue B OCHOBE MTPOMBIIIJIEHHOTO TIOJIYUYEeHHSI CEPHOM KUCIIOThI, aMMHUaKa, a
Takxe C(HOPMUPOBAHHOCTh MPEACTABICHUM 00 OOLIMX HAYYHBIX MPUHITUIIAX U
AKOJIOTUYECKHUX MPOoOIeMax XMMUYECKOT0 TTPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIUYMCIEHUS C UCIOJIH30BAHHEM
MOHSTHUSL «MAaccOBas JOJIs BEIIECTBA B pacTBOPE», 00bEMHBIX OTHOIIIEHUM Ta30B
npyu  XUMHUYECKUX pEeaKIusiX, MacChl BellecTBa WM 00bEMa Ta30B IO
U3BECTHOMY KOJHUYECTBY BEIIECTBA, Macce WM O00BEMY OJHOr0 U3
Y4acTBYIOIIMX B PEaKIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHUH;

chOpMUPOBAHHOCTh  YMEHHMH  COOJtOaTh  MpaBujia  MOJIb30BAHUS
XUMHUYECKOW MOCYI0M W Ja00opaTOpHBIM OOOpYJAOBaHHUEM, a TaKXKe IpaBHIIa
oOpalleHus ¢ BeleCTBaMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITIOJHEHHIO
Ja00PAaTOPHBIX XUMUUECKHX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUU IUTAHUPOBATh M BBINMOJIHATh XUMHUUYECKHUI
IKCTIEPUMEHT (pa310’KeHHE TIEPOKCHIa BOJIOPO/Ia B MPUCYTCTBUHU KaTaIM3aTopa,
OTIPENICJICHUE CpEelIbl PAcTBOPOB BEIIECTB C IOMOIIBI0 YHHBEPCATHLHOTO
WHJUKATOpa, BIUSHHE Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XHMHYECKOU
peaKIuy, peakiud HOHHOTO OOMEHa, KauyeCTBEHHBIC peaKkIuu Ha Cynbdar-,
KapOoHaT- W  XJOPWA-aHWOHBI, HA  KAaTHOH  AaMMOHHS,  PCIICHHE
OKCIEPUMEHTAIBHBIX 3a7ad 1o TeMaMm «Mertamiel» U «Hemertamnb») B
COOTBETCTBUM C TIpaBWJaMH TEXHUKA OC30MaCHOCTH TMpU OOpaIieHuu ¢
BEIIECTBAMU M J1a0OpAaTOPHBIM OOOpYyJOBaHUEM, NPEACTABIATH PE3YIbTATHI
XUMHUYECKOT0 IKCIIEpUMEHTa B (pOpME 3alUCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIHPOBAThH BEIBOBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMCHHH KPUTHYECKH aHAJIU3HPOBATH XHUMHYCCKYIO
nHpopManuio, IMOIydyaeMyK U3 pa3HbIX HMCTOYHHUKOB (CpeIcTBa MacCOBOM
KOMMYHHKaIuH, THTEpHET U Apyrux);

chOpMHUPOBAHHOCTh YMEHHM  COONIOJATh  TIpaBUja  IKOJIOTHUYECKH
L[eIeCO00Pa3HOro MOBEACHUS B OBITY W TPYAOBOH [IESTEIBHOCTH B LEISX
COXPAHCHHsI CBOCTO 3[0POBbS U OKPYKAMOLICH IPUPOAHON CPEABI, OCO3HABATH
OMAacHOCTh BO3JICMCTBUS Ha J>KHUBBIE OPraHU3MbI OIpPEICIEHHBIX BEIIECTB,
noHnumass cmbicn mokazatens I[IJIK, moscHAT Ha mnpumepax CHocoObI
YMEHBIIIEHUSI W MPEJAOTBPAIEHUs] WX BPEAHOTO BO3JICHCTBUS Ha OpPraHU3M
YeJI0BeKa;

JUISL 00YYaIOIMKUXCS C OTPAaHUYSHHBIMHA BO3MOYKHOCTSIMH 3JIOPOBBS: YMCHHUE
MPUMEHATH 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SBICHU;



JUISL CIIETIBIX W CJA0OBHUIASIIIMX OOYYalOIMXCA: YMEHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO cucTeMy o6Oo3HaueHuit JI. bpaitng s 3anucu
XUMUYECKHUX dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
HauMenoBaHue KoaunugecTBO 4acoB
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3ae/ioB 1 TeM KonTpoJbHbIe IIpakTuyeckue
n/m Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpaMmel padoThI padoTsbI

Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYE€CKOM XUMMHHU

https://academy-
[Mpeamer content.apkpro.ru/lesson/c935a58c-
OpraHuvecKoi ab0e-4¢59-9dcf-20517ae4b52e
xumuu. Teopust https://academy-
1.1 CTPOCHHSI 3 content.apkpro.ru/lesson/726ee099-
OpraHU4eCcKuX e1a9-410f-b8be-b4ch589aeadl
coeauHeHuit A. M. https://academy-
bytneposa content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
Hroro no pazneny 3
Pa3znes 2. YrieBoaopoanbl
https://academy-
content.apkpro.ru/lesson/258ddc06-
IIpenensHbIe
21 YTIEBOIOPOJIH — ) ec23-473c-b3d7-ed82fcaddd02
https://academy-
AIKAHET content.apkpro.ru/lesson/4038171e-
4158-4bd1-ae98-18dc1cfb9399
Henpenenbabie https://lesson.edu.ru/04/10
2.2 6 1
YIJIEBOLOPOIBL: https://academy-



https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

AJIKCHBI, content.apkpro.ru/lesson/53cd2379-
AJIKAJIMCHEI, 2a45-43b1-9f67-7ebcdaf03ce0
AJIKUHEI https://academy-
content.apkpro.ru/lesson/7dada027-
8448-418f-b416-fbaledd4abbd
https://academy-
content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feefd
53 Apomaruyeckue 5 https://lesson.edu.ru/04/10
YIJIEBOJOPOIbI
[Ipuponusie
24 HCTOYHHUKU 3 1 https://lesson.edu.ru/04/10
YIJIEBOJIOPOJIOB U
UX mepepadboTKa
Hroro no pazneny 13
Pasznea 3. Kucinopoacoaepskammue oprannyeckue coeIuHeHust
https://academy-
content.apkpro.ru/lesson/461aa9c8-
cOef-4827-a8e5-d12a0bedc826
https://academy-
3.1 Cruptsl. GeHou 3 content.apkpro.ru/lesson/649883b8-
7c5f-4f16-896e-10a2278b08f1
https://academy-
content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-cb72e5858b90
3.2 AnbOeruanl. 7

1 https://academy-



https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d

KapOonoBeie
KHCJOTHIL.
Crnoxuble 3¢upbl

content.apkpro.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
Bttps://academy-
content.apkpro.ru/lesson/9834d408-

386d-444a-8de3-7efba8b98cdb

https://lesson.edu.ru/04/10

3.3 VYraeBoapl 3 1
Hroro no pazneny 13
Pa3nen 4. A3oTcoaepikaiue opraHudeckue coeMHEeHUs1
AMIHEL https://academy-
41 AMIHOKIC .om 3 content.apkpro.ru/lesson/c2f2f3d7-
' Bemmﬂ ’ 43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
Hroro mo pazgeny 3
Pa3znes 5. BoicokomoJieKy/JIsIpHbIE COeINHEHUS
1acTMACCHL https://academy-
5.1 Ka i BOJ10£<Ha 2 content.apkpro.ru/lesson/a9f3d191-
YAYRH: Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO
YACOB I10 34 2 2

I[TPOTPAMME



https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a

11 KVIACC

n/n

KoaunuyecTBo 4acoB

HaumenoBanue
pa3aesioB U TeM
MPOrpamMmmbl

Bcero

IIpakTH4eckue

KoHTpoJbHbIE
padoThbI

padoTsI

duexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Paszgea 1. Teopernueckue 0CHOBbI XUMUH

11

CrpoeHue aTOMOB.
[Tepuonnueckuii
3aKOH U
[Tepnognueckas
cuctema
XUMUYECKUX
anemenToB [I. 1.
Meunneneena

https://lesson.edu.ru/04/10

1.2

CrpoeHue BelecTna.
Mmuoroo6pasue
BEIIECTB

https://lesson.edu.ru/04/10

1.3

XUMHAYECKHE

https://lesson.edu.ru/04/10

peakuu

Hroro 1o pasaciy

13

Pa3nen 2. Heopranmueckas XumMust

https://lesson.edu.ru/04/10

1

https://lesson.edu.ru/04/10

2.1

Mertannbr

1 1

2.2

2.3

Hewmeramnsl

CBs3b

HCOPraHN4YCCKUX 1

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

OPraHNU4YeCKUX

BELIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u Ku3Hb
3.1 XuUMHUS ¥ )KU3Hb 4 https://lesson.edu.ru/04/10
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34 5

YACOB I10 ITPOI'PAMME



https://lesson.edu.ru/04/10

YUYEBHO-METOAUYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA
* Xumus / I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., AkimonepHoe oouiectBo «M3narenbcTBo
«IIpocsemmenue»

OnexTpoHHast popMa yueOHUKA

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
CocraB YMK «Xumus. 10 knacc. ba3oBslil ypoBEHb)

1. O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. Xumus.

10 ximacc. ba3oBsIif ypoBeHb. YUeOHUK.

2. 0. C. TI'abpuenss u np. Xumus. 10 kinacc. bazoBbiii ypoBeHb. MeToaudeckoe mocooue.
3. O. C. I'abpuensn, C. A. Cnaakos. Xumus. 10 kinacc. ba3oslit ypoBeHb. Pabouast TeTpass.
4. O. C. I'abpuensu, U. B. Tpuryouak. Xumus. COOpHUK 3a1a4 U

ynpaxuenui. 10 knacc. ba3oBblii ypoBeHb.

5. DnexktponHast popma ydeOHHUKA.

CocraB YMK «Xumus. 11 kmnacc. ba3oBelil ypoBEHb»

1. O. C. T'abpuensn, U. I'. Octpoymos, C. A. CrnaakoB. Xumus.

11 xmacc. ba3oBblil ypoBeHb. Y YeOHUK.

2. 0. C. I'abpuensan u np. Xumus. 11 knacc. ba3zoBelit ypoBens. MeToanueckoe nocooue.



3. O. C. T'abpuensn, C. A. CnaakoB. Xumus. 11 knacc. bazoBblil ypoBeHb. Pabouast TeTpaib.
4. O. C. I'abpuensn, U. B. Tpuryouak. Xumus. COOpHUK 3a7a4 U
ynpaxxHeHul. 11 kimacc. ba3oBblil ypOBEHb.

5. DnekTpoHHast popMa yueOHUKA.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbl CETU UHTEPHET

1. http://www.alhimik.ru. Ha cafite npeacraBieHsl caeayroIye pyoprKu:

«XUMHYECKUE HOBOCTHY, «AOUTYpUEHTY», «Kadenpa» (BKIItoUaeT, B YaCTHOCTH, CIIPABOYHHK C OYEHb OOJIBIION

O I00PKOH TAaOJIMIL U CIPABOYHBIX MATEPUAJIOB), « XUMHUS Ha KaX bl 1eHb», « KyHCTKaMepa — XUMHUYECKHA My3ei»
(COIEPIKUT MacCy MHTEPECHBIX UCTOPUICCKUX CBEICHUH ), «JleTcKas».

51

2. http://www.hij.ru/. )Kypran «XuMust 1 )KU3HB» TMOHATHO M 3aHUMATEIBHO PacCcKa3bIBaeT 000 BCEM HHTEPECHOM,
YTO MPOUCXONUT B HAYKE H B

MHpE.

3. http://chemistry-chemists.com/index.html. DnexTponHsIii xkypHAT « XUMUKA ¥ XUMUsD». B KypHaIe mpeacTaBicHo
MHOYKECTBO OIBITOB [0 XUMHH,

COJICPKHUTCSI MHOTO 3aHMMATEIbHOW HH(POPMAIIHH, TIO3BOJIAIONICH YBIICYb YUCHUKOB SKCIIEPUMEHTATbHON YaCThIO
npeaMeTa.

4. http://c-books.narod.ru. JlutepaTypa mo XuMuH.



5. http://1september.ru/. XKypuan «IlepBoe ceHTAOps» IS yUUTEICH U HE
TOJIBKO. B HEM IIpeaCTaBICHO OOIBIIOE KOJUIECTBO PabOT YUCHHKOB, B TOM
YHCIIe U UCCIIEI0BATEIBCKOIO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya. Becepoccuiickuii mKoIbHBIN
HIOPTaJ CO CChIKAMH Ha 00pa30BaTelbHBIC CAWTHI [0 XHUMUH.

7. www.periodictable.ru. Coopauk cTaTeit 0 XUMHYECKUX JIEMEHTAX, HUTFOCTPUPOBAHHBIN SKCIIEPUMEHTAMH.



