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[Iporpamma mo XUMHUM Ha YpOBHE CpeAHEro o0miero oOpa3zoBaHUs
pa3zpaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
oOpazoBanun B Poccuiickoit ®Denepanun», TpeOOBaHUN K pe3yJbTaTaM
OCBOCHHS (efepanbHOil 00pa30oBaTENbHONW MPOTPAMMBI CPETHEro OOIIero
obpazoBanus  (POII  COO), npencraBieHHsix B DeaepaibHOM
rocysiapctBeHHOM oOpazoBarenibHoM cranjgapte COO, ¢ yuérom Konuenuuu
npenojaBaHus  ydyeOHoro mpeamera «Xumus» B 00pa3oBaTEIbHBIX
opranmzanuax  Poccuiickonn ~— dPexepanuu, — peAM3yKOIIUMX  OCHOBHBIE
oOpa3oBarenbHble TPOrPAMMBI, U OCHOBHBIX NOJIOKEeHHUI «CTpaTeruu pa3BuTUs
Bocnutanuss B Poccuiickoin ®epepauun Ha mnepuon o 2025 roma»
(Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIX0J0B K pa3paboTKe MpOrpaMMbl IO XUMHUHU, K OMPEIETICHUIO
oOmieil crpareru OOy4YeHMs, BOCIHUTaHUS U Pa3BUTUA OOyYaIOIIMXCS
cpenctBamu y4yeOHoro mpenmera «Xumus» s 10-11 kmaccoB Ha 6azoBoM
YPOBHE COCTaBWJIM  KoHUenrtyaiabHble nonoxkenuss @OIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH 1I€JIei, COoAep»aHus, pe3yJbTaToB OOy4YeHHUsS U
TpeOOBaHU K YPOBHIO MOATOTOBKHU BBITTYCKHUKOB.

XHUMHUYECKOE o0OpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON OpPraHU3aIUK, SIBISIETCS HEOTHEMJIEMOM YacThl0 UX
oOpa3zoBaHHOCTH. OHO CIYXXUT 3aBEpIIAIOIIUM H3TallOM pealu3aluyd Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEH, MPUCYLIUX
LEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHHsA. OTH LIEHHOCTU KacaroTcCs
MO3HAHUS 3aKOHOB TMPUPOMBI, (OPMUPOBAHHS MHUPOBO33PEHUS U O0OIIeH
KyJbTYpPhl 4YENOBEKa, a TaKXe HKOJIOTHYECKM OOOCHOBAHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO U IPUPOAHON cpene. Peanuzyercs xumudeckoe oOpa3oBaHue
oOyyarommxcsi Ha YpPOBHE cpeaHero oOiiero oOpa3oBaHUS CpPeACTBAMHU
y4eOHOTO TmpeameTa «XUMHUS», COJIEpKaHHE U IOCTPOCHHE KOTOPOTO
ompeJieieHbl B IPOrpaMMe Mo XUMUHU € YYETOM crHelUpUKH HAYKU XUMUH, €€
3HAQYCHUS B MO3HAHUM MPUPOJILI U B MaTEpUATILHON JKU3HU OOIIECTBA, & TAKXKE C
yu€ToM OOIMX [eJeil M MPHUHIMIIOB, XapaKTEpU3YIOUIUX COBPEMEHHOE
COCTOSIHUE€ CHUCTEMBbI cpeAaHero obmiero oOpasoBanusi B  Poccuiickoii
denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAaeT 0COOYIO0 pojb B
COBPEMEHHOW LMBHWIM3ALMK, B CO3JaHHMM HOBOM 0a3pl MaTepHaTbHOM
KyJabTypel. OHa BHOCHT CBOM BKJIaad B (QOPMUPOBAHUE PaAIMOHAIBHOTO
HAyYHOTO MBILIUICHUS, B CO3JaHUE LEJIOCTHOIO MpeJACTaBlieHus 00
OKpY’KalollleM MHpEe KaK O €JUHCTBE NpPHUPOAbl U YelIOBEKa, KOTOPOe



dbopMupyeTcsi B XMMHUM Ha OCHOBE IIOHMMAaHHUSl BEIIECTBEHHOTO COCTaBa
OKpPY’KaloIllero MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKY CTPOCHHUEM BEILECTB, UX
CBOMCTBaMHU U BO3MOYKHBIMH 001aCTSIMU IPUMEHEHUS.

TecHO B3aMMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS
CTajla HEOThEMJIEMON YacThbI0O MHUPOBOU KYJBTYPhl, HEOOXOJUMBIM YCIOBHEM
YCHEMIHOTO TPYJla M KU3HU KaKJI0ro wieHa odmiectBa. COBpeMEHHAs] XUMUS
KaK HayKa co3uJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjeHa Ha
pelieHrne riI00albHBIX MPOOJIEM YCTOHYMBOIO pAa3BUTHS UelIOBEYECTBA —
CBIPbEBOM, DHEPreTUYECKOW, TMHUINEBON, HKOJIOTMYECKON Oe30macHoCTH W
OXpaHbl 3/10POBbSI.

B cootBercTBUM C OOIIMMH LEISIMU M NPUHUUIAMU CPEIHEro OOIIEro
oOpaszoBanusi coxaepxkanue mnpeamera «Xumus» (10-11 xmaccel, 6a30BBIi
YPOBEHb W3YUYE€HUS) OPUEHTUPOBAHO MPEUMYIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOJATOTOBKY oOyyarommxcsl, HEO0OXOIUMYIO UM TS BBIPaOOTKHU
MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIIEIIHOTO BKIIOUEHHUS B KU3Hb COLMyMa,
OpOAODKEHUs O00pa3oBaHMA B pa3IUYHBIX OO0NAcCTAX, HE CBSI3aHHBIX
HEIMOCPEACTBEHHO C XUMHUEH.

CocrapnsiomuMu  npeaMeTa «XUMUsSD» SBISIOTCS 0a30BbIE KypChl —
«Oprannueckass xumus» U «OOmas U HeopraHUYecKass XUMUsS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHsA KOTOPBIX SBIAIOTCS OCHOBBI 0a30BOM HayKH:
CUCTEMA 3HaHUI MO0 HEOPraHMYECKOW XUMUH (C BKIIFOUEHHEM 3HAHUN U3 001Ien
XUMUU) U opraHnndeckoil xumuu. @opmMupoBaHue JaHHOW CUCTEMbl 3HAaHUH TIPU
U3YYEHUM TpeIMeTa O0EeCledyrBaeT BO3MOXKHOCTb PAacCCMOTPEHHUS BCETrO
MHOT000pa3usi BEIIECTB Ha OCHOBE OOIMX MOHATHI, 3aKOHOB U TEOPHI XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Oprannyeckas xumusi» u «OO0mas u
HEOopraHuveckass Xumus» cHOpMHpPOBaHA B MPOrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0/JAa K H3YUYEHHUIO YYEOHOro marepuasa U O0OyCJIOBIICHA
UCTOPUYECKH OOOCHOBAHHBIM  pa3BUTHEM 3HAHUH Ha  ONpeAENEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce€ OpPraHMYECKOW XUMHUHU BELIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHHUS OPTraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMUYECKHX U DIIEKTPOHHBIX
OpeaCTaBlIeHU O cTpoeHuH BemiecTB. CBedeHHMs 00 H3y4aeMbIX B Kypce
BEILIECTBAX JAalOTCs B Pa3BUTHM — OT YIJIEBOJOPOJIOB 10 CIOXHBIX
OMOJIOTUYECKH aKTUBHBIX coequHeHud. B Kypce opraHuyeckod Xumuu
NOJIYYalOT pa3BUTHE C(HOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl NEpPBOHAYAJIbHbIE TPEJACTABICHUS O XUMHYECKOW CBSI3H,
KJIacCU(DUKAITMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHHUS, O XUMUYECKON peaKIiH.



[Tog HOBBIM yriom 3peHusi B mnpeamere «XUMHsS» 0a30BOT0 ypOBHS
paccMaTpuBaeTCsd HM3Y4YEHHBI Ha YPOBHE OCHOBHOTO 0OOIEro o0pa3oBaHUS
TEOPETUYECKH MaTepuan U (AKTOJIOTMYECKHUE CBEIECHHUS O BEIIECTBAX U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OO1as u HeopraHuieckas
XUMUSD» 00YyYarolmuMCs TPEAOCTaBISAETCS BO3MOXXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOTO 3aKOHa C OOIIETEOPETUYECKUX M METOJ0JIOIMYECKUX
NO3ULHUHI, TIIy0Ke MOHATh UCTOPHUUYECKOE MU3MEHEHUE (PYHKIMI 3TOro 3aKOHa —
0T 00o01IaromIel 10 00BICHIIONICH U MPOTHOZUPYIOIEH.

Enunas cucrema 3HaHUW O BaKHEWIIMX BEIIECTBaX, HX COCTaBe,
CTPOEHHUHU, CBOMCTBAX M MPUMEHEHUH, a TAKXKE€ O XMMHYECKUX PEaKIUsiX, UX
CYIIIHOCTH M 3aKOHOMEPHOCTAX NpOTeKaHus nononHsercsa B Kypcax 10 u 11
KJIACCOB AJIEMEHTAMHU COJEpKaHUS, HUMEIIIUMH KYyJIbTYPOJOTHYECKHA H
MPUKIAJHON XapakTep. DTH 3HAHMS CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMH, PacCKpbIBAlOT €€ poJib B MO3HABaTEIbHOM U
PAKTUYECKOHN JEATENBHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIUTAHUIO YBAKECHHUS
K TpoIlecCy TBOpUECTBa B OOJACTH TEOPUM U TNPAKTUYECKUX HPUIIOKEHUHN
XUMUH, T[IOMOTAIOT BBITYCKHUKY OpPHUEHTUPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYMMBIX TNpo0sieMax, CBSI3aHHBIX C XUMHUEH, KPUTHYECKH
OCMBICITIMBATh HWH(OPMALMI0O W MNPUMEHATh €€ Uil MONOJHEHUS 3HAHWI,
pELIEHUS] MHTEIUIEKTYalbHBIX M 3KCHEPUMEHTAIBHBIX MCCIEI0BATENbCKUX
3amay. B nenom conepkanue ydeOHOTO mpeaMera «XUMHs JaHHOTO YPOBHS
U3y4YeHUs] ~ OPUEHTUPOBAHO  HA  QopMupoBaHuE Yy  OOydaromiuxcs
MHUPOBO33PEHUYECKOI OCHOBBI JUIsl TOHUMaHUsS (PUITOCO(PCKUX HAEH, TAKUX KakK:
MaTE€pUAIIbHOE  €JUHCTBO HEOPraHMYECKOr0 W  OpPraHU4ecKoro Mwupa,
00yCJIOBJIEHHOCTh CBOMCTB BEUIECTB UX COCTABOM M CTPOEHHEM, ITO3HABAEMOCTh
IIPUPOAHBIX SBJICHUN IYTEM DKCIEPUMEHTA U PELICHUS IIPOTUBOPEUUN MEXKIY
HOBBIMH (PaKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMH, OCO3HAHUE POJIU XUMHH
B PEHICHUH DHKOJIOTMYECKUX TpoOsieM, a Takxke mpobieM cOepexeHus
PHEPreTUYECKUX PECYpCOB, CBHIPbS, CO3/aHUS HOBBIX TEXHOJIOTHH W
MaTepHaJioB.

B mane pemeHus 3agad  BOCHUTAHMS, Pa3BUTUS M COLMAIM3aLUU
oOyJarolmuxcsl NPUHATHIE MPOTPaMMON MO XUMHUHM MOJIXOJbl K ONPEICIICHUIO
colepKaHUsi W TIOCTPOEHHUSI TpeAMeTa MpeaycMaTpuBaroT (HOPMHUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEWCTBHI, HMEIOIMX ©0a30BO€ 3HAYECHHE IS
pa3IMYHBIX BHUJAOB JACSITEIBHOCTU: PEIIEHUs Npo0JieM, TOHMCKa, aHalu3a |
00paboTkn  MH(pOpMAIMK, HEOOXOJMMBIX IS INPUOOPETCHHUS  OIbITA
MIPAKTUYECKON W HCCIIEOBATENbCKON JEATENBHOCTH, 3aHUMAIOIIEH BaKHOE
MECTO B MO3HAHUU XUMHH.



B mpaktuke npenopaBaHuss XMMHHM KakKk Ha YpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHUs, TaK M Ha YPOBHE CpeaHero oO0uero oo0pa3oBaHus, MOpU
ONpEJEICHUN COAEPKATEIbHOW XapaKTEPUCTUKHU LEJNEeH M3y4YeHMs MpeaMeTa
HaIpaBJICHUEM IIE€PBOCTENEHHON 3HAYMMOCTH TPAJAWLHAOHHO IPU3HAETCS
dbopMHUpOBaHWE OCHOB XHUMHUYECKOM HAyKM Kak o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, IMPAKTUYECKOM JESTENbHOCTH 4YEJOBEKAa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTypbl. C METOOWYECKOW TOYKM 3pPEHHSI TaKOu
NOAXOJ K ONpPENEICHUI0 LeJIell W3yYeHHs IMpeaMeTa SIBISETCS BIIOJIHE
OTIPaB/IaHHBIM.

CoryacHO JaHHOUM TOYKE 3pEHUs IIaBHBIMH LEISIMU U3YUYEHUs MpeaMera
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBisroTcs:

e (QopMHpOBaHHE CHCTEMbl XHMHUYCCKHX 3HAHUH KaK BaKHEHIICH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa, B OCHOBE
KOTOpPOM JIeKaT KIIOUEBblE MOHATHS, (yHAAMEHTAIbHbIE 3aKOHBI U
TEOPUH XHMHH, OCBOEHHE SI3bIKa HAyKH, YCBOCHUE M ITOHUMaHUE
CYLIHOCTH JIOCTYIHBIX O0OOOIIEHUH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHUE C UCTOPUEH UX PA3BUTHS U CTAHOBIICHUS,

o (opmupoBaHue U pa3BUTHE TPEJICTABICHUNA O HAay4YHBIX METOAAX
MO3HAHMS BEIIECTB M XHMHYECKUX pEaKIUil, HEOOXOAUMBIX IS
OpuoOpeTeHus: YMEHUW OpUEHTUPOBAThCA B MHpE BEUIECTB WU
XUMHUYECKUX SIBJICHUHN, UMEIOIIUX MECTO B MPHUPOJE, B MPAKTUUECKON U
IMOBCEHEBHOM YKU3HU;

e pa3BUTHE YMEHUH H CHOCOOOB  JIEATEIBHOCTH, CBSI3aHHBIX C
HAOMOICHNEM U OOBSCHEHHEM  XUMUYECKOTO  JIKCIIEPUMEHTA,
coOro/IeHneM TpaBuil 0€30MMacHOT0 0OpalleHus ¢ BEIIECTBAMH.

Hapsigy c¢ »Tum, coaepikarenbHas XapakTEepUCTHKa Lened u 3aaad
U3Yy4YEeHHs MpeAMeTa B MPOrpaMMe MO XMMHHM YTOYHEHA U CKOPPEKTHpOBaHa B
COOTBETCTBUM C HOBBIMH MPHOPUTETaMU B CHCTEME CpEAHEro OOIIero
oOpazoBanus. CerojHsi B MpernoJlaBaHui XMMUU B OOJIbIIIEH CTENEHU OTHaéTcs
OPEeANnoOYTeHUEe  MPaKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHus  OOydeHws,
OpUEHTHPOBAaHHOM Ha TMOJArOTOBKY BBIMYCKHMKa 001Ie00pa3oBaTeIbHOM
OpraHW3alliM, BIAJCIONIET0 HE HAa00pOM 3HaHWH, a QYHKIUOHAIBHOU
I'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHHUSAMH aKTUBHOTO MOJIyYSHUS 3HaHUM
U IPUMEHEHUS UX B pEaIbHOM KU3HU JJIsl PEIICHUs] MPAKTUYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM mpu u3ydeHUM npeameTa «XUMHUSD» JOMUHUPYIOIIEE
3HaYeHHE MPUOOPETAIOT TaKKUe LENU U 3aJauu, KaK:

aganTamnys oOydYarolIMXcs K YCJIOBUSM JMHAMHYHO Pa3BUBAIOLIETOCA
Mupa, (HOPMHUPOBAHME HHTEIUIEKTYaJbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K



caM0o00pa30oBaHUI0,  COTPYAHUYECTBY,  CaMOCTOATEILHOMY  MPHUHSTHUIO
IPaMOTHBIX PEIICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUSAX, CBS3aHHBIX C
BEIIECTBAMHU U WX TIPUMCHCHHEM;

dbopMupoBaHre y OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIIMI), UMEIOIIMX YHHUBEPCAIbHOE 3HAYEHWE JUIsl Pa3IMYHBbIX BHUJIOB
NEATeNIbHOCTU:  pellleHus mpoOjeM, TOUCKa, aHaiu3a U 00pabOTKH
uHpopMany, HEOOXOAUMBIX IS NPUOOPETEHHUS OMbITa JEATEIbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHUM XWMHH, a TaKXKe JUIsl OIICHKHU C
MO3UIMNA  JKOJOTUYECKONW O€30MacCHOCTH XapakTepa BIUSHUS BELIECTB H
XUMUYECKHUX MPOILIECCOB HAa OPraHU3M YeJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEW O00ydYaroImuXcs: CIIOCOOHOCTH CaMOCTOATENILHO MPHUOOpPETaTh
HOBBIC 3HAHUS MO XMMHUU B COOTBETCTBUHU C >KU3HEHHBIMH MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIC WH(OPMAIIMOHHBIE TEXHOJOTHUU JUIs TIOMCKa U
aHanu3a Yy4yeOHOW MW HAay4YHO-NONYJSIPHOM HMH(OpManuuM XHMHUYECKOIO
COJIepKaHUS;

dbopMupoBaHWE W pa3BUTHE Y OOYYalOIIUMXCS AaCCOLMATHUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOII0AATEIbHOCTH, COOpPAaHHOCTH, AKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTU, IMpPU IUIAHUPOBAHUU U
MPOBEJAECHUN XUMHUUYECKOTO AKCIEPUMEHTA;

BOCIIUTAaHUE Yy OOy4alomuxcsi YyOEeXKIEHHOCTH B T'YMaHHCTHYECKOU
HAIPaBJICHHOCTH XHUMHH, €€ BaXXHOW POJIM B pEUIEHUU TI100albHBIX MPoOIeM
palMOHAIILHOTO TTPUPOJIONOIH30BAHMS, MTOMIOJTHEHUS YSHEPTETUUECKUX PECYPCOB
U COXpaHEHHUs TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpeXHOTr0 OTHOIIECHHUS K TPUPOJE U CBOEMY 3JI0POBBIO, a TaKke
NpUOOPETEHHST ONbITAa HCIIOIb30BAHUS TOJYUYCHHBIX 3HAHUM MJI1 MPUHSATHUS
IPaMOTHBIX PENICHUH B CUTYaIIHSX, CBI3aHHBIX C XUMHUECKUMH SBJICHUSMU.

B yuebGHOM miane cpemgHero oOImero oOpa3oBaHUS MPEAMET «XHUMHUS)
0a30BOro ypoBHS BXOJUT B COCTaB MpeaMeTHoll obmactu «EcTtecTBeHHO-
Hay4YHBIC MPEIMETHD».

OO0miee yncao 4yacoB, OTBEACHHBIX I M3YyYEHHUsS XHUMHH, Ha 0a30BOM
YPOBHE CpeaHETo 00IIIero 00pa3oBanus, cocTaBiser 68 yacop: B 10 kimacce — 34
yaca (1 gac B Henemo), B 11 kiacce — 34 gaca (1 gac B Heento).



COJEPXXAHME OBYUYEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPTaHNYECKOH XUMUM

[IpenmMet oprannyeckoil XUMUU: €€ BOZHUKHOBEHHE, Pa3BUTHE U 3HAUCHUE
B IMOJIYYEHUH HOBBIX BEUIECTB U MaTepuasioB. Teopusi CTPOCHUS] OPraHUYECKUX
coequHeHuid A. M. BytiepoBa, €€ OCHOBHbIE MOJOXKEHUA. CTPYKTypHbIE
dbopMyIibl OpraHUYECKUX BeliecTB. ['omosiorusi, nsomepusi. XUMHUYECKasi CBSI3b
B OPTaHUYECKUX COCAUHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenue 0 KJaccupuKanum OpraHWYECKUX  BEILECTB.
Homenknatypa oprannueckux coeJJMHEeHUM (CUCTEMaTHYeCKas) U TPUBUAIIbHBIC
Ha3BaHUSI BAXXHEUIIIUX MIPEACTaBUTEIICH KIIaCCOB OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJbl M3Y4YEHHUs BEIIECTB U UX MPEBPAILCHUI:
O3HAKOMJIEHHE ¢ 00paslaMu OPraHWYECKUX BEIIECTB M MaTepHalaMH Ha WX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPTraHWYECKHUX BEIIECTB, HAOIIOJCHHUE U
OMHUCAaHUE JEMOHCTPAIMOHHBIX OMNBITOB II0 TMPEBPAIICHUI0 OPraHUYECKUX
BEILIECTB NIPU HarpeBaHuu (IJIaBjieHUe, OOYTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJIKaHbI: COCTaB M CTPOEHHE, TOMOJOTMYECKUU psaa. MeraH W 3TaH —
MPOCTEHIIINE MPEICTABUTEIN aJIKaHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA
(peakuuu 3aMEIEHUs] U TOPEHHUS), HAaXOXKJACHUE B MPUPOAE, MOJyYCHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsAll. DTUIIEH U MPOIUJICH
— MPOCTEHIINE TPEACTABUTENN aTKEHOB: (DU3NUYECKUE U XMMUYECKUE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJTOICHUPOBAHUSA, THUApPATAIIMU, OKUCIEHUS U
MOJIMMEPU3ALINH ), TIOTyYCHUE U TPUMEHEHHUE.

Ankanuensl: 0yranuen-1,3 u metunoyraauen-1,3: cTpoeHue, BaxXHEHIe
XUMUYECKHUE CBOMCTBa (peakius MOJIMMEPHU3AITUH ). [Tonyyenue
CUHTETHYECKOTO KayuyKa U PE3UHBI.

AJKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHYECKHIH P,
ALlETWIIEH — TPOCTEUIINI MPEACTABUTENb aAJIKUHOB: COCTaB, CTPOEHHE,
dbuzmyeckue W XUMHUYECKHE  CBOWMCTBAa  (peakiuu  TUJIPUPOBAHUSA,
rajoreHUupOBaHMs, THIpATaAllUK, TOPEHUS), TOJIyYEHHE U PUMEHEHUE.

Apensl. benszoi: coctas, ctpoeHue, GU3NYECKUE M XUMUUYECKHE CBOMCTBA
(peakuuu TrajoreHUpPOBaHUS W HUTPOBAHHUS), TMOJYYCHHE U IPUMEHEHUE.



Tonyon: cocmas, cmpoenue, usuyeckue u Xumuyeckue ceoncmea (peaxyuu
2a102eHUPOBAHUsl U HUMPOBAHUs), NoJy4YeHue u npumeHeHue. TOKCUYHOCTD
apeHoB. ['eHeTnuyeckas CBs3b MEXIY YIVIEBOJOPOAAMH, MPUHAICKAIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbple MCTOYHUKH YINIEBOAOPOAOB. IIpMpOIHBIA Ta3 M MOIyTHBIE
HedTauble Ta3pl. HegTh u e€ npoucxoxaenue. CnocooOsl nepepadboTku HepTH:
NEPEroHKa, KPEKUHI (TEPMHUYECKHI, KaTaJuTU4YEeCKUi), nmupoaus. IIpoayKTsl
nepepaboTku HepTH, WX NPUMEHEHHWE B MPOMBIIUICHHOCTH W B OBITY.
KamMmeHHbI1 yrosib 1 NpoayKThl €ro nepepaboTKy.

DKCHepUMEHTAIbHbBIE METOJAbl WM3Y4YEHHUs BEIIECTB M WX MPEBPALLECHUN:
O3HAKOMJIEHHWE € O0pa3uaMy IUIACTMAcCC, KaydyyKOB M PE3UHBI, KOJUIEKLIHH
«Hedptp» u  «Yroab», MOAETUPOBAHHWE MOJEKYJ YIJIEBOJOPOAOB H
rajJOr€HONPOU3BOIHBIX, IPOBEICHUE MIPAKTHUYECKON paboThl: MOJSyYeHUE
ATUJIEHA U U3YUYEHHUE €TI0 CBOMCTB.

Pacuérnsle 3agaun.

Bobruncnenuss mo ypaBHEHHIO XHMHUYECKOW peakuuu (Macchl, o0bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IPOAYKTAa PEaKIMH IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIM MPOIYKTOB
peakiun).

Kucnopoacoaep:xanue opraHnyecKue coeinHeHUs

IIpenenbHble ONHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTPOCHHE,
¢u3znueckre U XUMHUYECKHE CBOMCTBa (peaklMM C aKTUBHBIMU METaJlJIaMH,
raJIoreHOBOJIOPOJAaMH, TOpPEHHUE), NMPUMEHEHHE. BOJOpOIHBIE CBS3H MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[eficTBHE METaHOIa U 3TaHOJIa HA OPTraHU3M YEJI0BEKA.

MHOroaToMHbl€ CIHUPTHL. OTWICHIVIMKOJIb W IJIMIEPHUH: CTPOCHHUE,
¢usznueckre M XHUMHUYECKHE CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTalJlaMH, KaueCTBEHHAsl peaklusi Ha MHOIOaTOMHbIE cUpThI). [leficTBue Ha
opraHusM yenoBeka. [ [pumeHenue rauuepruHa U 3TUIICHTIIUKOJIS.

®deHon: cTpoeHUE MOJNEKYJbl, (U3NYECKUE M XUMHUYECKHE CBOICTBA.
Tokcuunocth penona. [lpumenenne gpenona.

Anbaeruapl U Kemouvl. DopManbieruj, aueTaIbICTUI: CTPOCHHUE,
¢u3nyecKkue U XUMUYECKUE CBOMCTBA (PEaKIMU OKUCIIEHUSI U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIUH), TOJTyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpelieibHbIE KapOOHOBbIE KHUCIOTBHL. MypaBbuHas H
YKCYCHAasi KHCJIOTBL: CTPOEHHUE, (PU3NYECKHE U XUMUYECKHE CBOMCTBA (CBOMCTBA,
oOmme I Kjacca KHUCJIOT, peakmusl JTepu(UKalMK), TMOIyYeHHue u
npuMmeHeHue. CTeapruHOBasi U OJICMHOBAs KUCJIOTHI KaK MPEICTABUTENU BBICIINX



KapOOHOBBIX KHUCJIOT. MbUIa Kak COJM BBICIIMX KapOOHOBBIX KHCJIOT, HUX
MOIOIIIee JICHCTBHE.

Cnoxsble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubeix dhupoB. Kupsl. [wapomus xupoB. I[lpumenenue KupOB.
buonornueckas poyib )KUPOB.

VYrneBoapl: cocraB, Kiaccupukauus —yrieBogoB (MOHO-, JU- H
nonucaxapunbl). ['noko3a — mnpocTeduid MoOHOcaxapull: OCOOEHHOCTH
CTPOCHHS MOJIEKYJIbI, PU3NYECKUE U XMMHUECKHUE CBOMCTBA (B3aUMOJACHCTBUE C
runpokcuiom meau(Il), okucienne ammuadHbIM pacTBOpoM okcujia cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHUE TIIFOKO3bl), HAXOXKIEHUE B MPUPOJIE, TPUMEHEHHE,
ounonoruyeckas poisib. @orocuntes. PpykTo3a Kak H30MEP IITHOKO3bI.

Kpaxmain u nenmroio3a kak npupoHbie noaumepsl. CTpoeHne Kkpaxmania u
HEeJUTI0NI03bl.  DU3NyYeckrue M XHUMHYECKHE CBOMCTBAa Kpaxmana (THApOJIH3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

DOKCHepUMEHTAIbHBIE METOAbl M3YUYEHHUs BEIIECTB M UX NPEBPALLCHUN:
poBeJieHHe, HAOIIOACHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: FOPEHUE
CIIUPTOB, KAUECTBEHHBIC PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKUCIEHUE 3TAHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHHUPTOB (B3aMMOJEUCTBHE TIIMIIEPUHA C
ruapokcugom Menu(Il)), anpaernnoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuna cepedpa(l) u rugpokcumom menu(ll), B3aumopgeilcTBHEe Kpaxmana ¢
MOJIOM), TIPOBEJCHHE MPAKTUYECKONM paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTHI.

Pacuérnslie 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMUYECKOW peakuuu (Macchl, o0bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM MPOAYKTAa pEaKUUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BEIIECTB WJIU IMPOJYKTOB
peakiun).

A3oTcoaeprKaniue OpraHMuecKue COeIMHEHNU.

AMUHOKHCIIOTBI ~ KaKk  aM(OTEpHbIE  OpraHUYECKHUE  COEIUHEHHS.
®duznyeckue U XMMHUYECKHUE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe IIIMIIMHA).
buonornyeckoe 3HaueHne aMUHOKUCIOT. [lenTubl.

benku kak npupoaHble BBICOKOMOJIEKYJISIpHbIE coequHeHus. [lepBuunas,
BTOpPUYHAA U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHE CBONCTBA OEIKOB:
TUIPOJIN3, IEHATYpALlMsl, KAYECTBEHHbIE pEeaKIIMU Ha OEJIKH.

DKCHEepUMEHTAIbHBIE METOAbl HM3YUYEHHUs BEIIECTB M WX MPEBPALLCHUN:
HaOJI0/IEeHNEe U ONHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: J€HATypauus OEelKOB
IIPY HarpeBaHWU, IIBETHBIE PEAKIIUU OEIIKOB.

BbicokoMoJIeKy IsIpHbIE COeJUHEHM S



OcCHOBHBIE TOHSATHS ~XMUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIUHEHUHU:
MOHOMEp, TMOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AUU, CPEAHSS
MosieKysipHass macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYISPHBIX
COEAVMHEHUN — TOJIMMEPU3ALINS U TTOJIMKOHIEHCALIHSL.

DKCHepUMEHTAIbHBIE METOJAbl HU3YUYEHHUs BEIIECTB M WX MPEBPAICHUN:
O3HAaKOMJIEHHE ¢ o0pasllaMu TMPUPOJAHBIX U MCKYCCTBEHHBIX BOJIOKOH,
J1acTMacc, Kay4dyKoB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MexnpenMeTHBIX CBS3€d TMpU M3YyYEHUU OPraHUYeCKOu
xumuu B 10 Kacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BaHME KakK OOIIMX
€CTECTBEHHO-HAYUYHBIX TOHSTHH, TaK W TOHSTHUH, SIBISIOMIMXCS CUCTEMHBIMU
JUIS1 OTZIENIbHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OO0mMe ecTeCTBEHHO-HAy4YHbIE TMIOHSTHUS: SIBIIEHWE, HAy4YHBI (aKT,
TUIIOTE3a, 3aKOH, TEOpHUs, aHAU3, CHUHTE3, KiacCU(UKaIUs, MEePUOIUIHOCTD,
Ha0II0/IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE.

dusnka: Marepusi, DSHEpPrusi, Macca, aToM, DJIEKTPOH, MOJEKYJa,
YHEPreTUYECKUN YpPOBEHb, BELIECTBO, TEJIO, OO0BEM, arperarHoe COCTOSIHHE
BeIlleCTBA, (GU3UYECKUE BETUYMHBI ¥ €IMHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ouocdepa, oOMEH BEUIECTB B OpraHU3ME,
dboTocuHTE3, OMOJIOTUYECKHM AaKTUBHBIC BemlecTBa (O€IKH, YIIEBObI, >KUPBI,
dbepMeHTHI).

['eorpadusi: MuHepanabl, TOpPHbIE TOPOJbI, TIOJIE3HbIE HCKOMAeMEbIE,
TOIUIUBO, PECYPCHI.

TexHoJIOTUsl: TUIIEBbIE MPOAYKThl, OCHOBBI PAllMOHAIBLHOIO IUTAHMUS,
MOIOIIUE CPEJICTBA, JEKAPCTBEHHBIE U KOCMETHYECKUE TIPernapaThl, MaTepuabl
U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM 3yeMeHT. ATOM. Sapo aroma, HW30TOMNBI. DJIEKTPOHHAs
00010uKa. DHEPreTUYECKUE YPOBHHU, TOYPOBHU. ATOMHBIE OpOUTAIH, S-, P-, d-
aneMeHTbl. OCOOCHHOCTH paclpeesieHUs IEKTPOHOB MO0 OpOUTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOJO0B. DJICKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[lepuomnueckuit 3akoH u llepuoamyeckas cucTEMa XUMHUYECKUX
anementoB [[. WM. MenngeneeBa. CBsi3b NEPUOJAMYECKOTO 3aKOHA H



[Iepuonnueckoin cucrembl xumudyeckux diaemeHToB JI. WM. MenneneeBa c
COBPEMEHHOW TEOpHEN CTPOEHHUS AaTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS
CBOMCTB XMMHUYECKHX BJIEMEHTOB M O0pa3yeMbIX HUMHU MPOCTHIX U CIIOKHBIX
BEILIECTB [0 TpynnaM MU MepHojaM. 3HAYEHUE MEePHOJUYECKOr0 3aKOHA B
Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBSI3b. BHIBI XUMHUYECKOW CBSI3U
(koBaJIeHTHAsI HEMOJIAPHAs U MOJISIpHAs, MOHHAsI, MeTaJUTnYecKas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJEHTHON XUMHUYECKON CBsi3u (OOMEHHBIM U JTIOHOPHO-
aKklenTopHslil). BomopoaHas cBsi3b. BalleHTHOCTB. DIIEKTPOOTPULIATENIBHOCTD.
Crenenb okucieHud. MIoHbI: KAaTHOHBI U AaHUOHBI.

BemectBa MONEKYJIApPHOTO UM HEMOJEKYJSPHOTO CTPOECHUA. 3aKOH
IIOCTOSIHCTBA  COCTAaBa  BEIIECTBA. [HWMNBI KPUCTALUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMUECKOMN PEIIETKU.

[TonsiTue 0 aucnepcHbIX cucteMax. VICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 101 BEIIeCTBa B paCTBOPE.

Knaccuduxarus HEOPraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHUYECKUX BEILIECTB. | eHeTnueckas CBS3b HEOPraHWYECKUX BELIECTB,
MPUHALICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuyeckast peaknusa. Kiaccudpukanus XUMUYECKMX peEakiui B
HEOPraHMYECKON M OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MaCChl BEILECTB,
3aKOH COXPAaHEHUs U IIPEBPALLECHUS SJHEPTUM TP XUMUYECKUX PEAKIUSX.

CkopocTh peakuuu, €€ 3aBUCMMOCTh OT PAa3IMYHBIX (PAKTOPOB.
OOparumble peakuuu. XUMHUYECKOe paBHOBecHe. DakTopbl, BIUSIOIIME HA
COCTOsIHME XuMH4eckoro pasHoBecus. [Ipunnun Jle [latense.

Onektponutuyeckas nucconuanusi. CuibHble W cIadble AJIEKTPOJIUTHI.
Cpena BOOHBIX paCTBOPOB BEILIECTB: KUCIasl, HEUTpaabHasl, EI0YHA.

OKHUCIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIINH.

DKCIIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB U UX MPEBPAIICHHI:
neMoHcTpanus Tabmui «lleproguyeckas cuctemMa XUMHYECKUX 31eMeHToB /1.
N. MenneneeBay, n3ydeHue MoJiejel KpUCTALINYECKUX PEIIETOK, HAOII0IeH e
U OINHCAaHUE JEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMNBITOB (Pa3lIOKEHUE
IIEPOKCUJA BOAOPOJAa B MNPUCYTCTBUM KaTAIM3aTOPa, OINPEACICHUE CPEIBI
pacTBOPOB BEILIECTB C IIOMOLIBK) YHUBEPCAIBHOIO WHAMKATOpPA, PEAKLIHUHU
MOHHOTO OOMEHa), MPOBEJACHUE MPAKTUUECKON padoThl «BiusHue pazmuyHbIX
(aKTOpOB HA CKOPOCTh XUMUYECKON PEAKIII.

PacuérHnble 3anaumn.



Pacuétel 1O ypaBHEHUSM XUMHYECKHUX pEaKUHUi, B TOM 4YHUCIE
TEPMOXUMUYECKUE PACUEThI, PACUEThl C UCIOJIH30BAHUEM TOHSITHUS «MacCOBas
JIOJISI BEIIIECTBAY.

Heoprannuyeckas xumust

Hemeranner. Ilonoxenne HemerayuioB B llepuomnyeckon cucreme
xumuueckux snemeHToB JI. V. MenpeneeBa u 0COOEHHOCTH CTPOSHHSI aTOMOB.
du3znyueckrue CBOICTBA HEMETAIIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuUMepe
KHCIIOPOJIa, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAIIIOB (TaJIOT€HOB, CEpHI, a30Ta,
dochopa, yrmiepoga U KpeMHHS) U UX  COEAUHEHHM  (OKCHJIOB,
KHCJIOPOJICOJIEPKAIIUX KUCTIOT, BOJIOPOAHBIX COSAMHEHUN).

[IprmeHeHne BaXKHEUIINX HEMETAILUIOB U UX COEUHECHUMN.

Merannsl. [lonoxenne MmetaiioB B [leproanyueckoil cucteMe XUMUYECKUX
anementoB JI. WM. MenneneeBa. OCOOEHHOCTH CTPOEHHUS BJIEKTPOHHBIX
000104eK aToMOB MeTasuioB. O6mme pusznueckue cpoiicTBa MetamioB. CruiaBbl
METAIJIOB. DIEKTPOXUMUUECKUIN P HAMIPSYKEHU METAJIIOB.

XUMHUYECKHE CBOMCTBA BAKHEHUIIMX METAUIOB (HATPHM, Kalul, KalabIUi,
MarHui, aJlOMUHUHN, IIMHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUH.

OO6mume crnocoObl MoTy4eHus] MeTAJUIOB. [IpuMeHeHne MeTaioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX MPEBPAILCHHI:
W3YUYeHUE KOJUIEKIMU «MeTauibl U CIUIaBbDy, 00pa30B HEMETAIOB, PEIICHUE
AKCIEPUMEHTANIbHBIX 3a/1ay, HAOJIOJICHUE U OMUCAHHUE JEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX  OMBITOB  (B3aUMOJACHCTBUE THAPOKCHUIA  ATIOMUHHUS  C
pacTBOpaMH KHUCJIOT M IIEJOYEi, KAYECTBEHHbIE pEAaKIMU Ha KaTUOHBI
METAJJIOB).

PacuérHble 3anaumn.

Pacuéter macchl BemecTBa win 00bEMa Ta30B MO U3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce MM O00BbEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMH BEIECTB,
pacu€rbl mMacchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIU
OJIHO U3 BEIIECTB UMEET MPUMECH.

XuUMUA 4 KU3Hb

Ponb xumun B o6ecriedeHnH K0JIOTMUECKOM, SHEPTeTUUECKON U MUIIEBOM
0€301acCHOCTH, Pa3BUTUU MeAuIMHbL. [[OHATHE 0 HAyYHBIX METOJax MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnennst 00 OOMMX HAYYHBIX TMPUHIUANAX TPOMBIIUICHHOTO
MOJIyYEHHUSI BAXKHEUILINX BEILIECTB.



UenoBek B MHUpE BEIIECTB U MATEPUATIOB: BAKHEHIINE CTPOUTEIbHbBIC
Marepuaiabl, KOHCTPYKLIMOHHBIE MaTepUalibl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaibl 1Sl SJEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKNE U MUHEPAJIbHBIC
yaoOpeHus.

XUMHUSL U 3J0pOBBE YEJIOBEKA: MpaBUJa HUCMOJIb30BAaHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia O€30MaCHOTO HCIOJb30BaHUSA IMPENapaToB OBITOBOM
XUMUHU B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MeXNpeAMETHBIX CBSI3M TMpPU  HU3yYeHUHU OOUEeH
HEOpraHW4ecKorW Xumuu B 11 Kiacce OCyIIEeCTBISAETCS 4epe3 HUCIOJIb30BaHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK W TOHATUM, SBIISIFOLIUXCS
CHUCTEMHBIMU JJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYYHbIEC MOHATHS: HAy4YHbIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHs, aHAIW3, CHUHTE3, KiIaccuuKkamus, MNepUOJUIYHOCTh, HAOIIOJACHUE,
3KCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

@dusuka: mMarepus, dHEPIHs, Macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH,
WOH, W30TON, pPAaJAUOAKTUBHOCTb, MOJIEKYJIa, HHEPreTUYECKU YpPOBEHb,
BEILIECTBO, TEJI0, OOBEM, arperaTHoe COCTOSHUE BEIECTBA, (PU3HUECKHUE
BEJIMYMHBI U €IMHUILBI UX U3MEPEHHUS, CKOPOCTb.

buonorusa: xmerka, oprausM, O»KOocucTeMa, Owocdepa, Makpo- W
MHUKPORJIEMEHTbI, BUTAMUHBI, 0OMEH BEUIECTB B OpraHU3Me.

['eorpadusi: MuHepanabl, TOpPHbIE TOPOJbI, TIOJIE3HbIE HCKOMAeMEbIE,
TOILIUBO, PECYPCHL.

TexHonorus: XUMUYECKas MPOMBIIIJIEHHOCTb, METaJLTyprus,
IIPOU3BOJICTBO CTPOUTEINIBHBIX MaTepuaos, CENBCKOXO03MCTBEHHOE
MPOU3BOJICTBO, NUIIeBas MPOMBIIIJIEHHOCTb, dhapmaiieBTHYECKAS
MPOMBIIIIEHHOCTh, MMPOU3BOJCTBO KOCMETHUYECKUX MPENAPATOB, MPOU3BOJICTBO
KOHCTPYKIITMOHHBIX MaTepuasos, AIEKTPOHHAs MPOMBIILJIEHHOCTb,
HAaHOTEXHOJIOTUU.



INTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA IIPOITPAMMEBI 11O
XMMnMn  HA  BA30OBOM  YPOBHE  CPEJHEI'O  OBIIEIO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHS
00yyYaroImMUMHUCs MPOTpaMM CpeaHero oOiiero oOpa3oBaHusi (JTMYHOCTHBIM,
METanpeJIMETHBIM M NpeaMeTHbIM). HayyHo-MeToau4eckoil OCHOBOW ISt
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS IIPOTPAMM CPEIHETO OOIIET0
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B COOTBETCTBUU C CHUCTEMHO-ACSATEIBHOCTHBIM MOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUS MpeAMETa «XHUMHUs» Ha YPOBHE CPEIHETO
o01iero oOpa3oBaHUs BBIJICICHBI CIICIYIOIINE COCTABIISIOININE:

OCO3HaHWe O0YyYaroUUMUCA POCCUHCKOM TIpa’KJAaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HAJIMY1Ue MOTUBAIIUU K 00yUYEHUIO;

I[eJICHANPABIICHHOE PAa3BUTUE BHYTPEHHHX YOEKICHUN IJIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpajuliiii 0a30BOM HAayKH
XUMUH;

TOTOBHOCTh U CHOCOOHOCTh OOYYalOIUXCA PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTU IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKaMU, MPUCYIIUMH LEIOCTHOM
CUCTEME XMMHYECKOT0 00pa30oBaHus;

HaJu4Yue TMPABOCO3HAHUS HKOJOTUUECKOW KYJIbTYphl U CIIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH KU3HECHHBIC TJIAHBI.

JInyHOCTHBIE pE3yJIbTaThl OCBOEHUS MpEIMETa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOM M BOCIUTATEIBHOM JEATENBHOCTM B COOTBETCTBUHM C
TYMaHUCTUYECKUMU, COITMOKYJIbTYPHBIMH, Ty XOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMU U UJCaJIaMH POCCHUIICKOTO TPaKIAHCKOTO 00IIEeCTBa, MPUHATHIMU B
oOIecTBe HOpMaMH M TIPABUWJIAMH TOBEICHUSI, CIIOCOOCTBYIOIIMMH TpOIIeccaM
CaMOIIO3HAaHUS, CaMOpPa3BUTHUS M HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTH
00yyarommxcsl.

JInyHOCTHBIE PE3yJbTAaThl OCBOCHHS TMpeaMeTa «XHUMHS» OTPAKAIOT
c(OpPMHUPOBAHHOCTh ONBITA TO3HABATEIHLHON M TMPAKTUYECKON EeATEIbHOCTH
oOyyJaronuxcst o peanu3aluy TPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIe
B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS



OCO3HaHUsl  OOyYaOIIMMHCS CBOMX  KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY U NMPABOMOPAJIKY;

IPEICTAaBICHUS O COIMAIbHBIX HOPMax M MPABWIAX MEXIMYHOCTHBIX
OTHOIIIEHUU B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW MAEATEIbHOCTH NPH CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHNN YY€OHBIX U MO3HABATENIbHBIX 33/1a4, BHITOJIHEHUH
XUMHUYECKUX IKCIEPUMEHTOB;

CIIOCOOHOCTH NMOHHMMATh M NPHHUMAaThb MOTHBBI, HAMEPEHUs, JIOTUKY H
apryMEHTHI IPYTUX MPU aHATU3€ PA3INYHbIX BUJOB YUECOHOU NEATENHHOCTH;

2) IaTPUOTHUYECKOI0 BOCTIMTAHUA:

LHEHHOCTHOIO OTHOIIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OT€YECTBEHHON XUMUM;

YBaXEHUSI K MPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH U MPAKTUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHUS TOTO, YTO JOCTHUXKEHHUS HAYKU €CTh Pe3yJbTar
JUINTEJIbHBIX ~HAOJIOACHHUM, KpPOMOTIMBBIX AKCIEPUMEHTAJIbHBIX IOHUCKOB,
IOCTOSIHHOT'O TPYJ1a YYEHBIX U PAKTHKOB;

WHTEpEca M MO3HABATEJbHBIX MOTHBOB B IOJYYEHHH U TOCIEAYIOIIEM
aHanu3e  HMHPOpPMALMM O  MEPEAOBBIX  JIOCTHXKEHHMSIX  COBPEMEHHOMU
OTE€UYECTBEHHOMN XUMUMU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH  OIIEHMBATh CHUTYyallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIEC PELIECHUs, OPUEHTUPYACh HA MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE U MOCTYIKU CBOUX TOBApHUIIEH C
NO3UIMNA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHUE MOCIEICTBUM 3THX
MOCTYIIKOB;

4) dopMupoBaHus KyJbTYPHbI 310POBbS:

NOHUMAaHUSl IIEHHOCTEW 3J0poBOro M 0Oe3omacHOro oOpa3a KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOILUEHUSI K COOCTBEHHOMY (DU3UUECKOMY U
NICUXUYECKOMY 3]I0POBBIO;

coOmro/ieHnss mpaBui 0€30MacHOr0 OOpalleHHs C BEIIECTBaMH B OBITY,
MOBCEIHEBHOM )KU3HH U B TPYJOBOM JAEATEIBbHOCTH;

NOHUMaHUSl LIEHHOCTU TMPAaBUJI HHJIMBUIYAIbHOTO U KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAlMSIX, YTPOXKAIOLIUX 30POBbI0 M KU3HU
JIFOJIEH;

OCO3HAaHMS  TMOCIHEACTBUM W  HENPUATHS  BPEIHBIX  IMPUBBIUEK
(ynoTtpeOieHus alnKoroisi, HAPKOTUKOB, KypEeHUs);



5) TpyaA0BOT0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEeI0BATEIbCKOM
NEeSATENbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPUYECKOW W JAPYIMX BHJAX
NEeATEeNbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YacTHE B pEIICHUH MPAKTUYECKUX 3a/ad
COIMAILHOM HAIMPaBJICEHHOCTH (B paMKax CBOEIo Kjacca, IIKOJbI);

WHTEpeca K MPaKTUUYECKOMY H3YUYEHHIO Mpodeccuil pa3auyHOro pojaa, B
TOM YHCJIE HA OCHOBE IPUMEHEHHUS TPEAMETHBIX 3HAHUM 110 XUMUH;

YBAXEHHUS K TpyAdy, JIOAIM TpylJa W pe3yJpTaraM TpyIdOBOH
NeSATeIbHOCTH,

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIMBHUAYaJIbHOW TPaeKTOPUU
obOpaszoBaHus, Oyaymer npodeccun U peaau3anuu COOCTBEHHBIX KU3HCHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HHTEPECOB
U IoTpeOHOCTEeN 00111eCTBA;

6) 3K0JI0rM4eCKOro BOCIIUTAHMSL:

IKOJIOTHYECKH 11eTIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAaK UCTOUHUKY
CYIIECTBOBAHMUS KU3HU Ha 3EMIIE;

MOHUMAaHHMS TJI00AJTBLHOTO XapaKTepa SKOJOTHMUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOJTHON U COLIMATIBHOU CPEIbI;

OCO3HaHUSI HEOOXOJMMOCTH UCIOJIb30BAHUS JOCTHIKEHUNW XUMHUHU IS
pelIeHNs BONPOCOB PAllMOHAIIBHOTO MPUPOAONOIb30BaAHNUS;

AKTUBHOTO HEMNPHUATHUS JEUCTBUM, NPUHOCAIIMX BpEH OKPYKAOUIEH
MPUPOJIHOM CpeJie, YMEHUSI TPOTHO3UPOBATH HEOJATONPUSITHBIE SKOJIOTHUECKUE
MOCJIEICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MIPEIOTBpAIIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKON
KYJbTYpPBI, OIbITA JEATEIIBHOCTH AKOJOTMYECKON HAaMpaBICeHHOCTH, yMEHUS
PYKOBOJICTBOBAaThCS UMHU B MO3HABATEJIbHOM, KOMMYHUKATUBHOW U COLIMAIBHOM
MPAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH UICOJIOTUU
xeMohoouu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH,

NOHUMaHUSl chenuUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poyiu B
GbopMUPOBAaHUU PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU 1ETOCTHOTO
npeACTaBIeHUs 00 OKPYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOIbI U YEJIOBEKA, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M pEeIIeHUU MpoOJeM COXpaHEHUs
MPUPOIHOTO PaBHOBECHS;



yOSKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU [IJII COBPEMEHHOMU
UMBWIN3AMA: B €€ T'YMAHHMCTUYECKOM HANPABICHHOCTH W BaXHOW pOJIA B
CO3/JaHUM HOBOW 0a3bl MaTepUalbHOW KYJIbTYPhI, PEIICHUH TJI00aTbHBIX
npo0IeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUIECKOM,
NUIIEBOM M DKOJIOTMYECKOM Oe30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
oOecrie4eHu yCI0BUM YCIEITHOTO TPYyAa U IKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0ro WieHa OOIIeCTBa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: MOHMMAHUSA CYIIHOCTH METOJI0B
MO3HAHUSA, HUCIOJb3YEMBIX B  €CTECTBEHHBIX  HAayKax, CIOCOOHOCTH
UCIIOJIb30BaTh TOJIydyaeMble 3HAHMUS ISl aHaiu3a W OOBSICHEHUS SIBICHUU
OKPYXAaUIEr0 MUpa M MPOUCXOIAIIMX B HEM HM3MEHCHHH, YMEHUS J€aTh
000CHOBaHHBIC 3aKJIOUCHHUS HAa OCHOBE HAYYHBIX (AKTOB W HWMEIOIIHUXCS
JTAHHBIX C LIEJIBIO MOJIYYEHHS JOCTOBEPHBIX BBIBOOB;

CITOCOOHOCTH CaMOCTOSATENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
pelieHus mpo0JieM B peabHbIX JKU3HEHHBIX CUTYAIUSIX;

VHTEpPECa K MO3HAHUIO U UCCIIEI0BATENBCKOM JEATENbHOCTH,

TOTOBHOCTH U  CIIOCOOHOCTM K HEMPEPHIBHOMY OOpa3OBaHHUIO U
caMOO0Opa30BaHNI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUM MO XUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMHU OTPEOHOCTIMU;

UHTEpPECAa K  OCOOCHHOCTAM  TpyJa B pasau4HBIX  cdepax
npodeccoHaIbHOM NEeITETbHOCTH.

METAINPEJMETHBIE PE3YJIbBTATBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS yUEeOHOTO TMpeaMeTa «XUMUs
Ha YPOBHE CPEIHET0 00IIero 00pa30BaHus BKIIOYAIOT:

3HauUMMble a7 (GOPMHpPOBAHHA  MHPOBO33pPEHHUS  OOyYaroIIMXcs
MEKIUCUUATUIMHAPHBIE (MexXTpeMETHBIE) oOllleHayYHbIe TIOHSTHS,
OTpXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHUHBI MHpAa U CHEHU(PUKY METOJIOB
MO3HAHUA, WCIOIB3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO,
SHEpPrusd, SIBJICHHUE, MPOIECC, CUCTEMa, Hay4yHbIA (akT, MPUHIUI, TUIOTE3a,
3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHME, HaOII0JIEHHE, HU3MEpEHHE,
HKCHEPUMEHT U JPYTHUE);

YHUBEPCAJIbHbBIC y4eOHbIe JNENUCTBUS (mo3HaBaTeNbHbBIC,
KOMMYHUKATUBHbIC, PpEryJsATUBHbIE), oOecrneunBamonme (HOopMUpOBaHUE
(GYHKIIMOHAIBHOW TPAaMOTHOCTH Y COIMATILHONM KOMIETEHIIUU O0yJarOUTUXCS;

CIIOCOOHOCTH o0yJaroumxcs UCII0JIb30BaTh OCBOECHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IeUCTBHS B TO3HABATEIBLHON U COIMATIBLHOM MPaKTHUKE.



MeTtanpeaMeTHbIE pe3ysibTaThl OTPAKAKOT OBJIAJECHUE YHUBEPCAJIbHBIMHU
y4eOHBIMH  TMO3HABATEJIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICCTBUSIMU.

OBjajleHMe  YHUBEpPCAJIbLHBIMH  Y4Y€OHBIMM  IO3HABATEJIbHBIMU
NEeHUCTBUSAMMU:

1) 0a3oBble JIOrHYecKue JAeCTBUSL:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJlU3UpPOBaTh  MpoOJeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEATh 1NN JEATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX
JOCTUKEHHUS, COOTHOCUTHb PE3yJbTaThl JEATEILHOCTH C IOCTaBJICHHBIMU
HETISIMU;

HCII0JIb30BaTh MIPH OCBOCHUHW 3HAHUM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICTIATh XaPAKTEPHbIC MPU3HAKU MOHATUA U YCTAaHABIMBATh UX B3aUMOCBSI3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TOHATHUS JJI11 OOBSICHEHHS OT/ACIIbHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTEPUHM IS KIacCH(UKAIMA BEIIECTB U
XUMHUYECKUX PEaKIUi;

yCTaHABJIMBaTh TMPUYUHHO-CIIEJCTBEHHBIE CBS3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE pacCyXJAeHUS (MHIYKTUBHBIC, JEIYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH M NMPOTUBOPEYHS B pacCMaTpHUBAEMBbIX
SBJICHUSX, (POPMYJIUPOBATH BBIBOJIBI U 3AKITIOUCHHUS;

OPUMEHSITH B TPOIECCEe  IIO3HAHUS, UCIHOJb3yeMble B  XUMHHU
CHMBOJIMYECKHE  (3HAKOBBIE)  MOJICIH, MPeoOpa3oBBIBaTh  MOJCIIBHBIC
NpeACTaBICHUS — XUMHUYECKHH 3HaK (CHMBOJ) DJJEMEHTa, XHMHUYECKas
dbopmyna, ypaBHEHHWE XHMHUYECKOW pEaKIUU — TMPU PEIICHUH YYEOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a7a4, TPUMEHATh Ha3BAaHHbIC MOJICIbHbBIC
MIPEJICTABICHUS JJIsI BBISBJICHUS XapaKTEPHBIX MPHU3HAKOB M3y4YaeMbIX BEIIIECTB
Y XUMHYECKUX PEaKIUH.

2) 0a3oBbIe MCCiIeI0BaTEIbCKUE 1eHCTBHUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHUUYECKUX
peakuii;

dbopmynupoBaTh €M W 3aJa4d  KHCCJIEJOBAHUS, HMCIIOJIH30BATh
MOCTaBJICHHBIE M CAMOCTOSTENIBHO C(HOPMYIMPOBaHHBIE BOMPOCHI B Ka4eCTBE
WHCTPYMEHTA MO3HAHUSI U OCHOBBI JiJisi (DOPMUPOBAHUSI TUIIOTE3BI 11O MTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYXKJICHUMH;

BJIaJICTh HABBIKAMU CaMOCTOATEJILHOTO IUUIAHUPOBAHUS M MPOBEACHUS
YYEHUYECKUX OKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHMsS HaOMIOgaTh 3a



XOJIOM  TIpPOIIecca, CaMOCTOSITEIBLHO  MPOTHO3UPOBATH €ro  pe3ysbTart,
dbopmynupoBath 0000IIEHHUS W BBIBOJABl OTHOCUTEIBHO JIOCTOBEPHOCTH
PE3yNIbTaTOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIM OTYET O MPOAETAHHON
pabore;

npuoOpeTaTb OMNBIT YYEHUYECKOM HCCIeN0BAaTEIbCKOW M MPOEKTHOU
JeSITeIbHOCTH, TPOSBISATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETEHOMY
MOUCKY METOJOB PEIICHHUS MPAKTHUYECKUX 3a7ad, MPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MMO3HAHUS.

3) paboTa ¢ uHpopmMaumeii:

OpHUCHTHUPOBAThCA B PA3NMYHBIX HCTOYHHMKAX WHpopManuu (HaydHO-
HOMYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COAEPKaHMSA, CIPABOYHBIE IMOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpoBaTh HHGOPMAIIUIO PA3IUIHBIX BUIOB U (popm
Ipe/ICTaBIICHUS, KPUTUYECKH  OICHMBaTh €€  JOCTOBEPHOCTh U
HENIPOTUBOPEYHBOCTb;

dbopMyIHpOBATH 3aIIPOCHI M IPUMEHSThH PA3TMIHBIE METOBI TP TIOUCKE U
orbope wuHPOpMAIMKM, HEOOXOAUMOMN MJIS BBIMOTHEHUS YYEeOHBIX 3ajad
onpenenéHHOro THUIIA,

pPUOOPETaTh OMBIT MCIOIB30BaHMS MH(DOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN W PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAJIbHYIO (GOpMY TPEICTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCTIONb30BaTh HAYYHBIM S3bIK B KayecTBE CpEJICTBAa MpU paboTe C
XUMHUYECKON HWH(OpManuen: NpUMEHITb MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTU4YeCKne) 3HAKM W CHMBOJBI,  GopMysbl, aOOpeBUATYpHI,
HOMEHKJIATypYy;

UCTIONB30BaTh M MPEoOpa3OBHIBATh 3HAKOBO-CHMBOJIMYECKHE CpPENICTBA
HaTJISAHOCTH.

OgyajeHne yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€CTBUSIMH:

3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl B XOJE AUAJIOra
W/WIA JTUCKYCCHH, BBICKAa3bIBaTh HJEH, (OPMYIHUPOBATH CBOW MPEAJIOKEHUS
OTHOCHUTENFHO BBITIOHEHUS MPEJI0KEHHOH 3a/1a4u;

BBICTYTIATh C MPE3CHTAlUCH PE3yIbTaTOB IMO3HABATEIHHOU JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TpHU
BBIMIOJTHEHUH XUMHYECKOTO OKCIIEPUMEHTa, MPaKTU4YeCKOH paboThl 10
MCCIIEJIOBAHUIO CBOWCTB M3YYa€MbIX BEIIECTB, peaTH3alii y4eOHOTO MPOEKTa !
(dbopMyIHpOBaTh BBHIBOBI MO pe3yIbTaTaM MPOBENEHHBIX UCCIEAOBAHUN IMyTEM
COTJIaCOBaHUS MO3UIIUI B X0J1e 00CY X ACHHUS 1 0OMEHAa MHEHUSMH.

OBjajieHre YHUBEPCATbHBIMHU PEeryJIATHBHBIMHU AeHCTBUAMM:



CaMOCTOSITEJIbHO IUJIAHUPOBATh M OCYIIECTBIIATH CBOKO IMO3HABATEIIHHYIO
NESATENBHOCTD, OMNpeAeisast e€ IMedd W 3aJadd, KOHTPOJUPOBATh W IO MeEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MPEIaraéMblil aJrOpUTM ACHUCTBUH NpH
BBITIOJTHEHUN YYEOHBIX M HCCIIECIOBATEIIbCKUX 3a/1ad, BBIOMpaTh HamOolee
3¢ PeKTUBHBIN CrIOCOO HUX pEIICHUs ¢ y4ETOM TMOJYy4YCHHUS HOBBIX 3HAHHH O
BCIIECTBAX U XUMHUYECKHUX PEAKIIHSIX;

OCYIIECTBJIATh  CAaMOKOHTPOJb  CBOCH  JCSITEIHBHOCTH Ha  OCHOBE
camMoaHaJIM3a U CaMOOILIEHKH.

HPEIMETHBIE PE3YJIBTATDI

10 KVIACC

[IpenmertHble pe3ynbTaThl OCBOEHHUSI Kypca «OpraHuueckas XUMUS»
OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEACTABICHUNA O XUMHUYECKON COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHUU B TO3HAHWUU SIBICHUU
npupoasl, B (QOPMUPOBAHWUU MBINUICHUS U KyJIbTYPhl JMYHOCTH, €€
(GYHKIMOHANBHOW TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIIEHUs MPAKTHUYECKHUX
3alady U 3KOJOTMYECKHM OOOCHOBAaHHOIO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XHMMHUYECKHX 3HAHUW, KOTOpAas  BKIIKOYAET:
OCHOBOINOJIATAIOIINE TMOHATUS (XUMUYECKHI D3JIEMEHT, aTOM, JJEKTPOHHAas
o0osoyka aToma, MOJIEKYyJia, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTbD,
XUMUYECKasi CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaLEHHAas),
MOJIb, MOJISIpHAasE — Macca, MOJSPHBIA  00BEM,  YIJIEPOJHBINA  CKEJET,
GbyHKIMOHANBHAS TPYIIa, pajuKan, H30MEpPHs,, U30MEpPbI, TOMOJOTUYECKUN
P, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCJIOPOA M a30TCOJEpIkALIME COCIUHEHMS,
MOHOMEP, MOJUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCUHEHUS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Beuiects A. M. bytieposa,
3aKOH COXPAaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XMMHUU; MHUPOBO33PEHUYECKUE 3HAHUSA, JIeKAlM€ B OCHOBE IOHHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM XUMHUYECKUX SIBICHUN, (PAKTOJIOTHUECKUE
CBEJICHHSI O CBOMCTBAaxX, COCTABE, MOJYYEHUU U OE€30MaCHOM HCIIOJIb30BAaHUU
BOKHEUIITUX OpPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON IEATEIHHOCTU
YEJIO0BEKA;



c(hOpPMHPOBAHHOCTh YMCHHUI BBIABJIATH XapaKTCPHbBIC MPU3HAKK ITOHSTHH,
yCTaHABIMBAaTh MX B3aHMMOCBS3b, HCITOJIB30BATh COOTBETCTBYIOIINE TOHSITHS
IIPY ONTMCAHUU COCTaBa, CTPOSHUS U NIPEBPAIICHUN OPTaHUISCKUX COCTMHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUI HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJIHUKY IS
COCTaBJICHHSI MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyT OpPraHMYECKMX BEIIECTB W ypPaBHCHUH XWMHUYECKHX PCaKIIUH,
W3TOTABIMBATH MOJICIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB VIS WLTFOCTPAIIMHA MX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh IPUHAJIC)KHOCTD H3yUYEHHBIX
OPTraHWYECKUX BEIIECTB IO HMX COCTAaBY M CTPOCHUIO K OMNpPEACIEHHOMY
KJIacCy/Tpynne coeauHeHud (yTIeBOMOPOIbI, KUCIOPOI W a30TCOMACpIKAIIHE
COCIMHEHHUS, BBICOKOMOJICKYJIIPHBIE COCIMHCHUS), JaBaTh WM Ha3BaHHS IO
cucrematuieckor HoMeHkatype (IUPAC), a Takxe NpUBOAWTH TPUBUAJIbHBIC
Ha3BaHUS OTJEIbHBIX OPTraHWYECKUX BEHISCTB (ITHIICH, MPOIMJICH, aIleTHIICH,
ATUJICHTIUKOIb, TIUIEPUH, (GeHOII, (hopManbaeru, areTaibIeTul, MypaBbHHASL
KHCJIOTa, YKCyCHas KHCIJIOTa, OJIEMHOBAas KHCJIOTa, CTEapHHOBAas KHCJIOTA,
IIII0K03a, (PYKTO3a, Kpaxmall, IeJUTI0I03a, TIIUIIHH);

c(hOPMHPOBAHHOCTh, YMEHHS OIPEACIATh BHUIbI XUMHUYCCKON CBS3H B
OpPTraHUYECKUX COCTUHEHUSAX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHUPOBAHHOCTh YMEHHS IPUMEHSTH ITOJIOKCHHS TEOPHUH CTPOCHHS
opranuveckux BemecTB A. M. ByriepoBa s OOBSCHEHUS 3aBHCHMOCTH
CBOKMCTB BEINIECTB OT HMX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHUS MacChl
BEIIIECTB;

chOpMHUPOBAHHOCThP YMCHHH  XapaKTepH30BaTh COCTaB, CTPOECHUE,
bu3nUecKre U XMMHYECKHUE CBOMCTBA THUIIMYHBIX MPEICTABUTEICH pa3IMYHBIX
KJIACCOB OPTaHMYECKHX BEIIECTB (METaH, dTaH, STHUJICH, MPOIWJICH, alleTUIICH,
Ooyranuen-1,3, metunoyranuen-1,3, O€H30J1, METAHOJI, STAHOJ, STHUJICHTJIUKOJIb,
IHIEPUH, GEHOI, alleTaIbJACTH I, MypaBbUHAS M YKCYyCHas KUCJIOTHI, TJIIOK03a,
Kpaxmay,  IeJUII0JI0O3a, aMHUHOYKCYCHas  KHCJIOTa),  HMJUTFOCTPUPOBATH
TCHETHUYECKYI0 CBSI3b  MEXKIy HUMH YPaBHEHUSMH COOTBETCTBYIOIINX
XUMHUYECKUX PEAKITUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOopMHUPOBAHHOCTH YMCHHS XapaKTepHU30BaTh WCTOYHUKH
YTJIEBOAOPOJHOTO ChIpbsl (He(DTh, MPUPOIHBIA Ta3, Yrojib), CIOCOOBI HX
nepepadOTKH U MPAKTHIECKOE PUMEHEHHE MPOAYKTOB IepepaboTKH;

c(hOpPMHUPOBAHHOCTh, YMEHHH TMPOBOJWTH BBIYUCICHHUS 1O XUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJTUISCTBA MCXOTHOTO BEIIECTBA MM MPOIyKTa
pEakIMK IO H3BECTHBIM Macce, 00BbEMY, KOJHMYECTBY OJIHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEaKITHH);



c(OpPMUPOBAHHOCTh YMEHMH BIIAJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4YHOr0 MO3HAHUS, UCTIONb3YEMBIX B XUMHUH MTPU U3YUYEHUU BEILIECTB
U XHMHYECKHX  sIBJIeHUH  (HaAOJMOJeHue, M3MEpEeHue, SKCIEPUMEHT,
MOJIEJIMPOBAHUE), HCIOJb30BATH CUCTEMHBIE XHMHYECKHE 3HAHMS I
IPUHATUS PELICHU B KOHKPETHBIX JKU3HEHHBIX CHUTyalUsAX, CBA3aHHBIX C
BEILIECTBAMHU U UX IPUMEHEHHUEM;

c()OpPMHPOBAHHOCTh ~ YMEHHMM  COOMIONATh  NpaBWia  IOJb30BAHUSA
XUMHUYECKON MOCyn0ol M J1abopaTOpHBIM OOOpYyJOBaHUEM, a TaKKe IpaBHiIa
oOpallleHusl ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLMSIMU I10 BBIIOJHEHHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOJHATh XUMUYECKUN
DKCIIEPUMEHT (TPEBpALLEHUs OPraHWYECKHX BEIIECTB IPU HArpeBaHMM,
IIOJIy4CHHE JTWIEHa M M3Yy4YEHHE €ro CBOWCTB, KAayECTBEHHBIE pPEaKLUU
OpraHUYeCcKUX BEUIECTB, JCHATypalusi OEJIKOB MNpU HarpeBaHUU, IIBETHHIC
peakuuu OEIKOB) B COOTBETCTBUU C NMPAaBUJIAMU TEXHUKH O€30MACHOCTH IPHU
oOpaIieHny ¢ BeIEeCTBaMHU M JIA0OPATOPHBIM OOOpPYIAOBAaHHEM, MPEICTABIATH
pe3ysbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid W (HOPMYJIUPOBATh BBIBOJBI HAa OCHOBE ATHX
pe3ynbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH AHAJIU3UPOBATH XMMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
uHpopmaiu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATHh TpaBUiia  IKOJIOTUYECKHU
1€JIECO00PA3HOr0 TMOBEACHUSI B OBITY U TPYAOBOM JEATENBHOCTH B IIEJNIAX
COXpaHEHUs CBOEIO 370POBbS U OKPYKAOLIEH NPUPOAHON Cpeibl, OCO3HABATH
OMAaCHOCTb BO3JEHCTBUS HA KMBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMbica nokazarens [1IK, noscHATe Ha npuMepax crnocoObl
YMEHBUIEHUSI U NPEIOTBPAILCHHUS HMX BPEAHOTO BO3ACHCTBUS HA OpPraHU3M
4eJI0BEKA,

JUTsl O0YYarOIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTAMH 37J0POBbS: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX MO3HAHUS BEILECTB W
XUMHYECKUX SBJICHUH;

JUIA CIEeNbIX U CIa0OBUAALIMX OOYYalOUIUMXCA: YMEHHUE HCIOJb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaitng s 3anucu
XUMUAYECKUX (GOpMYIIL.

11 KIIACC



[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca «OOIias W HeopraHudeckas
XUMHUSD» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUN: O XUMHUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, POJA XHWMHUHU B TMO3HAHHUM SIBJICHUM
npuposbl, B (GOPMUPOBAHWM MBINUICHUS U  KyJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHAIBHOW TPaMOTHOCTU, HEOOXOJMMOM ISl PEIICHUS MPaAKTHYECKUX
3a/lad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3JI0POBBIO U
MIPUPOJTHOM CpEJIE;

BIIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHUS (XUMUUYECKUN 3JIEMEHT, aTOM, U30ToIl, S-, p-, d-
AJIEKTPOHHBIE OpPOMTAIM aTOMOB, MOH, MOJEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPHUILIATEIIBHOCTh, CTENECHb OKHCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, MOHHAsI, METAJUIMUECKas, BOJIOPOJIHAS ), KPUCTAINIMUECKas
pEeLIETKA, TUIIBI XUMUYECKUX PEAKIIUM, pACTBOP, AIEKTPOJIUTHI, HEIJICKTPOIUTHI,
3JIEKTPOJINTUYECKAST JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XHMHYECKOM peakIiui, XMMUYECKOEe PaBHOBECHUE); TEOPHUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTHUYECKON NHCCOLMalnu, nepuoanueckui 3akon JI. M. Menneneena,
3aKOH COXpPAaHEHUsI MACChl BEUIECTB, 3aKOH COXPAHEHUS M MPEBPalICHUS
SHEPIruu MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM SI3bIK
XAMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIE€KAIM€ B OCHOBE MOHHUMaHMS
NPUYMHHOCTH M CHCTEMHOCTH XHUMHUYECKUX SBJICHUU, (PaKTOJOTHUECKUE
CBEJICHHMS O CBOMCTBAax, COCTaBE, MOJYYECHUU U OE30MaCHOM HCIOJIb30BAaHUU
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON AEATEILHOCTH
YEeJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTAHABIMBaTh HUX B3aWUMOCBSI3b, HMCIIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS
IIPY ONUCAHWH HEOPTAaHUYECKUX BEIIECTB U UX MPEBPAILLICHUMN;

c(hOpMHUPOBAHHOCTh YMEHHUI HCIIOJIB30BAaTh XUMHUYECKYIO CHMBOJIUKY IS
coctaBiieHuss (OpPMYyJ BEHIECTB M yPaBHEHHM XUMHUYECKHX PEaKIIHH,
cucrtematuyeckyto HomeHknatypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OT/ICJIbHBIX HEOPTaHUYECKUX BeleCTB (yrapHbIil ra3, yriaeKuciblid ra3, aMMHaKx,
raiiéHasi U3BeCTh, Herali¢Hasi U3BeCTh, IUThEBAs COJia, MUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUM ONPEACNISITh BAJICHTHOCTh M CTCICHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJ
XUMUYECKON CBSI3M (KOBAJEHTHAs, MOHHAsA, METAJUIMYECKasi, BOJIOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAUIMYECKOW PpEMIETKM KOHKPETHOrO BEIECTBA
(aToMHas1, MOJIEKYJISIpHAs, HIOHHAS, METAJUTMYECKasl), XapaKTep CPe/ibl B BOJAHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHU;



c(hOpMHPOBAHHOCTh YMEHUU yCTaHaBJIMBaTh IIPUHAJIE)KHOCTD
HEOPraHMYECKUX BEIIECTB MO HUX COCTaBY K OMpPEACTIEHHOMY KiacCy/TpyIie
coeMHEHU (TPOCThIE BEIIECTBA — METAUIBI W HEMETaJUlbl, OKCHUJIbI,
OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBIE TUPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CMBICI MEPUOUYECKOTO 3aKOHA
H. W. MengeneeBa U JIEMOHCTPUPOBATH €ro  CUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO U MIPOTHOCTUYECKYIO (DYHKIINY;

c(hOpPMHUPOBAHHOCTh YMEHHMHM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XHMMHUYECKHX 31eMeHTOB |—4 mnepuonos Ileproanyeckoil CHCTEMBI
xumuueckux snementoB JI. U. MenpaeneeBa, ucnosib3ys MOHATUSA «s-, p-, d-
3JIEKTPOHHBIE opOuTanmy, «QHEPTETUYECKUE  YPOBHUY, OOBSACHSTH
3aKOHOMEPHOCTH HW3MEHEHUsS CBOMCTB XHWMHYECKUX DJJIEMEHTOB H UX
COCIMHEHUH 10 IlepuojaaM U rpynnaM llepuoanueckoi cuCTeMbl XUMUYECKUX
aneMmeHToB [l. 1. MeHnaeneena;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XMMHUYECKUE CBOWCTBA HEOPraHMYECKMX BELIECTB PA3JIMYHBIX KJIACCOB,
IIOATBEPKAATH CYIIECTBOBAHUE M'€HETUUYECKOM CBSI3U MEXIY HEOPraHUYECKUMHU
BEIIIECTBAMU C IMOMOIIbIO YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTh YMEHUS KIACCUPUIIUPOBATH XUMUYECKHUE PEAKIINU T10
pPa3JIMYHBIM MPU3HAKAM (YKCIYy M COCTABY PEAarupyrolIyuX BEUIECTB, TEILNIOBOMY
3¢ deKTy peakiuu, U3MEHEHUIO CTETIEHEH OKUCIICHHS JIEMEHTOB, 00paTUMOCTH
peaKkilMK, Y4acTHIO KaTajau3aTropa);

c(hOpPMUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHUS PEAKIIUA pa3TUUHBIX
TUTIOB, TIOJHBIE M COKpalI€¢HHbIC YpaBHEHHS pEaKIWii HOHHOTO OOMEHa,
YUYUTBIBAs YCIOBUsL, IPU KOTOPBIX 3TH PEAKLMU UAYT 10 KOHIA;

c(hOpPMUPOBAHHOCTh YMEHHUN TMPOBOAUTH PEAKIMH, TMOITBEPKIAIOIIUE
KAQUEeCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKUX BELIECTB, PACMO3HABATH
ONBITHBIM  IIyTéM  HOHBI, NOPUCYTCTBYIOIIME B  BOJHBIX  PAcCTBOpPAX
HEOPraHWYECKUX BELIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHMM pacKpbIBaTh CYIIHOCTb OKHUCIHUTEIIBHO-
BOCCTAHOBHUTEJIBHBIX PEAKIUWA IOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOIO
OaJlaHca THX peaKIuii;

c(OPMHPOBAHHOCT,  YMEHUH  OOBSCHATH  3aBUCUMOCTH  CKOPOCTHU
XUMUYECKOM peakiuu OT Pa3JudyHbIX (PAaKTOPOB; XapaKTep CMeEUICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIIHETO BO3JICUCTBUS (IPUHLIUI
Jle lllarenbe);

c(hOpMHUPOBAHHOCTh, YMEHUH XapaKTepU30BaTh XUMHUYECKHE IPOIECCHI,
JIEXKAIUEe B OCHOBE MPOMBIILICHHOTO MOJIYYE€HUsI CEPHOM KUCIOThI, aMMHUAaKa, a



Tak)ke CPOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOIeMaX XMMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM MPOBOJAUTH BBIUMCICHUS C MCIOJIB30BAHUEM
MOHATHS «MAacCOBasi IOJIA BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIIIEHUI ra30B
OpyU XUMHUYECKHX PEaKIHUsAX, Macchl BeIIEeCTBAa WM O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM OOBEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO 3((eKkTa peakunu Ha OCHOBE
3aKOHOB COXPAHEHUSI MACChl BEMIECTB, IPEBPAILCHUS U COXPAHEHHUS SHEPTUH;

c(hOpMHPOBAHHOCT, ~ YMEHHMM  COONIONATh  TpaBuia  IOJb30BAHUSA
XUMUYECKON MOoCyZoi U JabopaTOpHBIM 00OpYyJOBaHUEM, a TakKe IpaBuia
oOpallleHHs C BEIeCTBAaMU B COOTBETCTBUU C MHCTPYKIHUSAMH IO BBITOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHUU TIUIAHUPOBATh U BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (Pa3JI0kKEeHUE NEPOKCUAA BOJIOPOa B IPUCYTCTBUM KaTaIu3aTopa,
ONpEJENeHNEe Cpelbl PacTBOPOB BELIECTB C TMOMOUIbIO YHUBEPCAIBHOIO
WHINKATOpa, BIUSHUE PA3THYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU
peaKkiMy, peakiMyd HOHHOTrO OOMEHa, KaueCTBEHHbIE pPEaKIuu Ha cyibdart-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  aMMOHHS,  pEIICHUE
SKCIEPUMEHTANIbHBIX 3a7ad 1o Temam «Mertamne» u «Hemeramnb») B
COOTBETCTBHM C TpPaBHJIIAMH TEXHUKH O€30MAaCHOCTH TPH OOpalieHuu ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAHHEM, MPEICTABIATh PE3YyJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (pOpMe 3aluCH YpaBHEHHU COOTBETCTBYIOLIUX
peakiuii 1 GopMyIUPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUN KPUTHUYECKH aHAIM3UPOBATH XUMUYECKYIO
uH(pOpMAINIO, TOMy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeicTBa MAacCOBOMU
KOMMYHUKaluu, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATHh TpaBUiia  IKOJIOTUYECKHU
11eJI€CO00pa3HOTO0 TIOBEACHHUSI B OBITY W TPYJOBOM NEATETLHOCTH B IEISIX
COXpPaHEHMSI CBOETO 3/I0POBbA M OKPYKaroLIEH MPUPOAHON Cpeabl, OCO3HABATH
OTMAaCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMNPEACIIEHHBIX BEIIECTB,
noHuMasi cmbicn nokazatenss [IJIK, mnosicHATh Ha mnpumepax CrIocoObl
YMEHBILICHUSI W TPEJOTBPAIllEHUsI WX BPEIHOrO BO3JEHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUTsl O0YYarOIIUXCsl ¢ OTPAHUYEHHBIMH BO3MOXKHOCTAMH 37J0POBbS: YMEHUE
NPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUH;



JUIS CIENBIX W CIa0OBUAAIIMX OOYYaAIOUIMXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUEUHYIO cucTeMy oOo3Hauenuit JI. bpaitng jgus  3anucu
XUMUAYECKUX (GOpMYIIL.
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ITOYPOYHOE INIAHUPOBAHMUE
10 KJTACC

Ne i/
n

Tema ypoka

KoanuecTBO 4acoB

Bcero

Kountpoun
HbIE
padoThbI

IIpakTHuyec
KHe
padoThbI

Jara
U3Y4YeH
us

DJIEeKTPOHHbIE
uugposbie
o0pa3oBarteb
HbIe pecypchl

[IpenmeT opraHn4eckoi XUMHH, €€
BO3HMKHOBEHUE, PA3BUTHE U 3HAYCHHE

Teopust cTpoeHUs OPraHUuYECKUX

coenuHeHuit A. M. BytnepoBa, e€ oCHOBHbIE

ITOJIOKCHU S

[IpencraBnenue o Kinaccupuxanuu
opranuueckux seuiects. Homenknatypa
(cucremaTuyeckasi) U TpUBHAJIbHBIE
Ha3BaHMsI OPraHUYECKHX BEILECTB

AJIKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTHYECKUHN PsifT

Mertan u 3TaH — OpocTeuime
PEICTAaBUTENIN AJIKAHOB

AJNKEHBI: COCTaB U CTPOCHHUC, CBOMCTBa

OTuUjIeH u MMPOIMUJICH — HpOCTGfIIJ.IHG
IMPEACTABUTECIIN AJIKCHOB

[Ipaxtuyeckas padora Ne 1. «Ilomyuenue
JTUJICHA U U3YYEHHE €TI0 CBOWCTBY

Ankanuensl. byraauen-1,3 u
metuiaOyTtaauen- 1,3. [onyyenue




CUHTETUYECKOTO KayuyyKa U PE3UHBI

10

AJKUHBL: COCTaB U OCOOEHHOCTH CTPOECHMSI,
TOMOJIOTUYECKUH Psll. ALIETHIIEH —
IPOCTEHUIINI ITPEACTABUTEND AJIKMHOB

11

Bpraunciienus mo ypaBHEHUIO XUMHUYECKOM
peaKiuu

12

Apenbl: 6eH301 U Toyoll. TOKCHYHOCTh
apeHoB

13

I'eneTnueckas cBA3b YTJI€BOAOPOOAOB,
IMPHUHAJIC)KAINNX K PA3JIMYHBIM KJIaCCaM

14

[IpupoaHbIE HICTOYHUKH YIJIEBOAOPOIOB:
NPUPOAHBIN ra3 v MOMyTHbIE HEPTIHbIE
rasbl, HeQTh M MPOAYKTHI €& nepepaboTKu

15

[IpupoaHbIE HICTOYHHUKY YIIIEBOAOPOIOB:
NPUPOAHBINA ra3 U MOMYyTHBIE HEPTIHbIE
rasbl, HeQTh M POAYKTHI €& nepepaboTKu

16

KonTponbHast pabota mo pazaeny
«YTJIEBOIOPOJIBD»

17

HpeIIGHI)HBIG OAHOATOMHBIC CITMPTHI:
MCTAHOJI 1 5TaHOJI. BO,Z[OpOI[HaSI CBA3b

18

MHOroaTomMHsl€ CIMPTHL: YTHUJICHIJIMKOJIb U
JIMLIEPUH

19

@DeHOoJI: CTPOCHUE MOJIEKYJIbI, PU3NYECKUE U
XUMHNYCCKHUC CBOfICTBa, IMPUMCHCHUC

20

Anpaerunpl: GopMalbICTH U alleTATbIETHI.
AneroH

21

OHOOCHOBHBIE TIPEIeTTbHBIE KAPOOHOBBIE




KHCJIOTBI: MypaBbUMHAA U YKCyCHas

[IpakTuueckas padora Ne 2. «CpoiicTBa

22 pacTBOpa YKCYCHOM KHCIIOTBI)
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KaK

23 NpEICTaBUTENN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, UX MOIOIIEe JeHCTBHUE
CrnosxHbie 3(hUpbl KaKk MPOU3BOIHBIE

25 KapOOHOBBIX KUCIIOT. ['MAPOIHM3 CIOKHBIX
3¢upoB

26 Kupsl: runponan3, NpuMeHeHHe,
OHOJIOTHYECKast POJIb )KUPOB
VYrneBoabl: cocTaB, KIacCH(PUKAIUS.

27 Baxueiiune npeacraBuTeNIN: TIII0K03a,
(bpykTo3a, caxaposa

)3 Kpaxman u nemironosa kak npupoHbie
MOJINMEPHI
Kontpoinbnas paboTta mo pazaeny

29 «Kucnopoaconepxaine opraHuuecKue
COETMHEHUSI»

30 AMMHBI: METUJIAMUH U aHWUJINH
AMHMHOKHCIIOTHI Kak aM(pOTEepHBIE

31 OpraHUYEeCKUE COCAUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuant

1 benku xak npupoaHsie

BBICOKOMOJICKYJIAPHBIE COCAUMHCHUA




1 OCHOBHBIE IOHATHUS XUMHUHU |
BBICOKOMOJIEKYJISIPHBIX COEMHEHUI
OcHOBHBIE METOBI CUHTE3A

34 BBICOKOMOJIEKYJISIPHBIX COEANHEHUM. 1
ITnacTMaccel, Kay4ykH, BOJIOKHA

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KJTACC

n/n

Tema ypoka

KoanuecTBo 4acos

JlaTa
usyue
HUS

JJIeKTPOHHbBIE
uudposbie
oOpa3oBareJib
Hble pecypchbl

Bcero

KonTpoa
bHbIE
padoThl

IIpakTHye
CKHe
padoThbI

XUMHUUECKUH 37IeMEHT. ATOM. DJIEeKTpOHHAsI
KOH(HTrypauus aTOMOB

[Tepuoanueckuii 3akoH u [lepuonnueckas
cHUcTeMa XUMMUYECKuX 3nemeHToB /. 1.
MenneneeBa, UX CBSA3b C COBPEMEHHOU
TEOPHEN CTPOEHUSI aTOMOB

3aKOHOMEPHOCTU U3MEHEHUS! CBOMCTB
XUMHUYECKHX JJIEMEHTOB H UX COSAMHECHUH 10
rpynnaM U nepuoaam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xUMu4eckux snemeHToB .M. Meneneenra B
pPa3BUTHUU HAYKH

CrpoeHnue BemiecTBa. XUMUYECKasl CBsI3b, €€
BU/IbI; MEXaHU3MbI 00pa30BaHUS KOBAJIEHTHOM
cBsi3u. BogopoaHas cBsizb

BasleHTHOCTB. DIEKTPOOTPUIIATEIHHOCTD.
Creniedb okucieHus. Bemectsa




MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHUS

[TonsiTne o nucnepcHbIX cucteMax. IcTuHHBIE
Y KOJUIOMJHBIE pacTBOPBL. MaccoBas 101
BEIIIECTBA B pacTBOPE

Knaccudukanus 1 HOMeHKIaTypa
HEOPraHUYECKUX COeTUHEHMH. | eHeTHueckas
CBSI3b HEOPTAHUYECKUX BEIIECTB, PA3THIHBIX
KJIaCCOB

Knaccudukanus XuMUYecKuX peakiuii B
HEOPraHWYECKOW U OPraHUYEeCKON XUMUHU.
3aK0H COXpaHEHUSI MacChl BEIIECTB; 3aKOH
COXpAHEHUs U MPEBPAIICHUS YHEPTUU TTPU
XUMHUYECKUX PEaKIHIX

Ckopoctb peakunu. OOpaTUMbIE PEaKIHH.
XHMMHUYECKOE PABHOBECHE

10

[TpakTnueckas padorta Ne 1. «Bnusiaue
pa3InYHbIX (AKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIN

11

3J’I€KTpO.HI/ITI/I‘ICCKaH aucconuanus. IToustue o
BOoJI0OpoAHOM TokazaTene (pH) pactBopa.
Peakumu nonsoro oomena. ['maponus
OpraHN4YCCKUX U HCOPIraHNMYCCKUX BCIICCTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIEC PEAKIIUH.
[TonsiTue 00 AMEKTPOIIN3E PacIyiaBOB U
pacTBOPOB COJIEH

13

KoHTtposbHas paboTta 1o pasaerny




«TeopeTnueckre OCHOBBI XUMHM

14

Merael, ux nosioxenue B Ilepuoanueckoi
CHCTEME XUMHYECKuX aiaeMeHToB /1. U.
MenneneeBa 1 0COOEHHOCTU CTPOEHUS
aTomoB. OOmue hrU3nIecKue CBONCTBA
METaJIJIOB

15

CriaBel METaIIOB. DIIEKTPOXUMUYECKHUH P
HaNnpsLKeHUH METAIIIIOB

16

XHUMHYECKHE CBOMCTBA Ba)KHEHIIIMX METAJIJIOB
(HaTpui, KaJIUi, KaJIbIIUA, MarHuH,
ATIOMUHUN) U UX COSUHEHUN

17

XUMHYECKUEe CBOMCTBA XpoMa, MEJIU U UX
COEIMHEHUN

18

XHUMHUYeCcKUe CBOMCTBA IIMHKA, JKeJie3a U UX
COEIMHEHUN

19

[Tpaktuueckas padora Ne 2. "Pemenune
AKCIIEPUMEHTAIbHBIX 33/a4 110 TEME
«Meramaen"

20

Hewmeraisl, ux nonoxenue B lleprnognyeckon
CUCTEME XUMHYECKUX AieMeHTOB /1. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHHS] aTOMOB

21

Pu3nyecKre CBOMCTBA HEMETAILJIOB.
AmnnoTponusi HEeMETauIoB (Ha IPUMEPE
KHCIIOpOJ1a, cephl, hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA raJIOT€HOB, CEPhI U UX
coeqUHEHUN

23

XUMHUYECKHE CBOMCTBA a30Ta, hocdopa u ux




COEIMHEHUN

24

XHUMHUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U
UX COeOUHEHUN

25

[IpruMeHeHrne BaXXHEUIIIUX HEMETAVIOB U UX
COECIUHEHUN

26

O0001eHne 1 cucTeMaTU3aIis 3HAHUHI 110
teme «HeMmeramasly. Beraucinenus mo
YPaBHEHUSM XUMHYCCKHX PEAKIMA U
TEPMOXUMHUYECKUE PACUETHI

27

[Tpaktrueckas padota Ne 3. «Pemenue
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TEME
"Hemertasmisl"y

28

KOHTpOJ'IBHa}I pa60Ta o TeMaM «MeTaniael» U
«HemeTamnb

29

HeOpFaHI/ILIGCKI/Ie " OPpraHN4YCCKUC KUCJIOTHI.
HeOpFaHI/I‘-IeCKI/IC " OpraHNu4YCCKUC OCHOBAHUS

30

AMpoTepHbIe HEOPraHUYEeCKHUEe U
opranudeckue coeuHeHus. I'enernueckas
CBSI3b HEOPTaHMUECKUX U OPTaHUUECKUX
BEILECTB

31

Pois xuMun B o0eciedeHU SKOJIOTHYECKOM,
SHEPreTUYECKON U MUIIEBOI 0€30MacHOCTH,
Pa3BUTHH MEIUITUHBI

32

[IpencraBienust 006 0OIMMX HAYYHBIX
MIPUHIIMIIAX TPOMBIIIIEHHOTO MOJTY4YEeHUS
BOKHEHIINX BEIIECTB

33

YenoBek B MUPE BEUIECTB U MAaTEPHUAJIOB




34

XWMHS ¥ 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEGBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOANYECKHUE MATEPUAJIbBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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