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HHOACHUTEJBHAA 3AIINCKA

[IporpammMa 1O XUMHM Ha YypPOBHE CpEIHEro oO0mero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOr0 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, Tpe0oBaHUA K pe3yibTaTaM OCBOEGHUs  (enepanbHOil  oOpa3oBaTenbHON
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHHsix B degepanibHom
rocyaapcTBeHHOM oOpa3zoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu npenojaBaHMs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE MPOrPAMMBbl, 1 OCHOBHBIX MOJOXKEeHUH «CTpareruu
pa3Butus BocnuTaHus B Poccuiickoil @enepanuu Ha nepuon ao 2025 roma» (Pacnopsbkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OCHOBY MOJIX0JIOB K pa3pabOTKe MPOrpaMMBbl 10 XUMHH, K OIPENEIICHUI0 O0IIel cTpareruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIMXCs CPEACTBAaMHM y4eOHOro mpeaMera «XuMHs»
it 10—-11 xiaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHIleNTyabHbIe monoxenuss @PT'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH 1IeJIeH, COAep KaHus, Pe3yJIbTaTOB 00y4eHUs U TpeOOBAaHUI K YPOBHIO
[OJATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe  oOpa3oBaHME,  II0JlydaéMO€  BBIIYCKHHUKaMu  00I1e00pa30BaTesIbHOM
OpraHu3alliy, SBISETCI HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUs. OTU IIEHHOCTH
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHMUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npuUpoaHol cpene. Peanusyercs xuMudeckoe oOpazoBaHue 00Y4arOLIMXCsA HA YPOBHE CPEIHEro
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO IMpeaMeTa «XUMHs», COJEpKaHHE M MOCTPOCHHE
KOTOPOI'O ONpeZeNeHbl B MporpaMMme IO XMMHUHM € Y4ETOM CHEUM(PUKM HAyKH XHUMHUH, €&
3HAYECHUS B MIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBLHOM KU3HMA OOIIECTBA, a TAKXKE ¢ YIETOM OOLINX
Hesiell ¥ NPUHIMIIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CPEJIHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK WUIpaeT ocoOyl0 poJib B COBPEMEHHOMH
LIUBUJIM3ALMHU, B CO3/IaHUM HOBOM 0a3bl MarepHalbHON KynbTypbl. OHa BHOCUT CBOWM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOTO HAYYHOTO MBILIUIEHHS, B CO3[JaHUE LIEJIOCTHOIO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUS.

TecHO B3aUMOJENCTBYsI C APYTMMH €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMIIEMOU
4acTbl0 MUPOBOHM KYyJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaxXJ0ro
yieHa oOmiectBa. CoBpeMeHHass XUMHUS Kak HayKa CO3WJaTeNbHas, Kak Hayka BBICOKHX
TEXHOJIOTMIl HalpaBjl€Ha Ha peuleHHe IIo0aJbHbIX Mpo0JiieM YCTOHYMBOIO pa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYecKoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBUM ¢ OOMKMMH LEIIMH W NPUHIMIIAMH CpelHEro oouero oodpa3oBaHMA
conepkanue npeamera «Xumus» (10—-11 knacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3aHHBIX HEIIOCPEICTBEHHO C XMMHUEH.

CocTaBisiIolUMHU MpeIMeTa «XUMUs» SBIAIOTCS 0a30Bble Kypchl — «Oprannyeckasi XUMUs)
u «OOmass ¥ HeopraHuyeckass XHMHS», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUS KOTOPBIX
SBJISIIOTCS OCHOBBI 0a30BOM HAyKHU: CHCTEMA 3HAHUMN 110 HEOPraHUYECKOW XUMUH (C BKJIIOUEHHEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONH CHUCTEMbI 3HAHUN
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTooOpasus
BEIIIETB Ha OCHOBE OOLIMX MOHSATHI, 3aKOHOB U TEOPUN XUMHH.

CtpykTypa comepkanusi KypcoB — «Oprannueckas xumusi» U «OOmas u HeopraHudecKas
XUMHUA» chOpMUpOBaHA B MPOrpaMMe [0 XUMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K U3YUEHUIO



yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHWYeCKOM XWMHH BEIIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCUUECKOW TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHYECKUX M AJIEKTPOHHBIX IPEICTABICHUM O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX IAIOTCS B PAa3BUTUU — OT YTJIIEBOJOPOAOB JIO
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHWH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KJIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOWCTB BEILLIECTB OT UX CTPOCHHUS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM yriioM 3peHUsi B mpeamere «XuMHsS» 0a30BOr0 YpOBHS paccMaTpUBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUNM MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas © HEeOpraHWYEeCKask XUMHUs» O0YJaIOIIUMCSL TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE IMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJOJIOTUYECKUX IO3UIUH,
riy0Xe TMOHSATh MCTOPUYECKOe H3MEHEHHe (YHKIMI 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTABE, CTPOCHHH, CBOMCTBAX W
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHseTcss B kKypcax 10 wum 11 kiaccoB nayeMeHTaMu  COJEp)KaHHUS, HMMEIOUUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HAayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH 4YENIOBEKa, CIHOCOOCTBYIOT BOCIHTAHUIO YBXKEHUS K IpoIecCy
TBOPYECTBA B O0JIACTU TEOPUU WM TMPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIMIO U MPUMEHATH € JUIsl TIOTOTHCHUS 3HAHUN, PEIICHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEN0BATENbCKUX 3a7ad. B memom coxepxkanue
ydaeOHOro mpeamera «XuMuUs TaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIuXcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsl OHUMaHUS (PUIOCO(DCKUX HACH, TaKUX Kak:
MaTepuaIbHOE SAMHCTBO HEOPTAHUICCKOTO U OPTaHMYECKOTO MHPA, O0YCIOBIEHHOCTh CBOHCTB
BEILECTB UX COCTABOM U CTPOECHHEM, I03HABAEMOCTh MIPUPOHBIX SIBICHUMN MYyTEM 3KCIIEPUMEHTA
W peIIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HaHHE POJIM XMMHUU B PEUICHUH DKOJOTUYECKUX MPOOJieM, a Takke MpodieM cOepexeHus
HSHEPTEeTUUYECKHUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane pernenus 3a7ad BOCIUTAHMS, PA3BUTHS U COIMAIU3ALNN 00YYaIOIIUXCS TPUHSATHIE
MporpaMMoil 10 XMMHHM TOAXOJAbl K OMPENETICHUI0 COJEpKaHUS W TOCTPOSHHUS TMpeaMera
npelycMaTpuBaloT (OpMHUpPOBAHUE YHHUBEPCANBbHBIX Y4YeOHBIX NEUCTBUN, MMeromuX 0a3oBoe
3HAUYEHHE IS Pa3JIMYHBIX BUJIOB JICSITEIILHOCTU: pEIICHUs] MpoOiieM, IMOWCKa, aHaau3a |
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHs OMbITa MPAKTHUYECKOH U
MCCJIEI0BATENLCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTuke npenojiaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, TaK M Ha
YpOBHE CpeAHero oO0Iero oOpa3oBaHMsl, MIPU OINPEACICHUN COACPKATEIHHOM XapaKTEPUCTHUKU
Huejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUEM [EPBOCTENEHHOW 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHMHUYECKOM HayKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TMPAKTHUYECKON [EATETbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUpPOBOM KyJbTypbl. C METOIWYECKOM TOUYKHM 3PEHMS TAKOW IMOAXOJ K ONpPENENICHUIO Leled
W3Yy4YEeHUs MIPEAMETA SIBJSIETCS BIIOJHE ONPABIAHHBIM.

CormacHO JaHHOW TOYKE 3pEHHS TJAaBHBIMU IEISIMH HW3Y4YEHUs TpeAMeTa «XHUMHS» Ha
6azoBoM ypoBHe (10 —11 xJ1.) ssBISIOTCS:

(dhopMHUpPOBaHHME CHCTEMBI XUMUUYECKHX 3HAHUN KaK BaKHEUIIIEH COCTaBIISAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBHIE MOHATHS, (yHIaMEHTAIbHbBIE
3aKOHBI M TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHUMAaHHE CYIIHOCTH



JOCTYIHBIX 00OOIIEHHI MHUPOBO33PEHYECKOIO XapaKTepa, O3HAKOMJIGHHE C MCTOpHEeH uX
pa3BUTHUS U CTAHOBJICHMUSI,

dopMHpoBaHHE W Ppa3BUTHE NPEICTABICHUNA O HAYYHBIX METO/AaX MO3HAHUS BELIECTB H
XUMHYECKHX peaklui, HEOOXOAUMBIX AJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHMMHUYECKHX SIBJICHHH, HMEIOIIMX MECTO B TMPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHHMI M CIOCOOOB JIEATEIBHOCTH, CBA3aHHBIX C HAOJIOJCHHEM U OOBSICHECHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHHEM TIPaBUII O€3011acCHOT0 OOpaIeHHs] C BELIECTBAMH.

Hapsany c astuMm, comepxarenbHas XapaKTepHCTHKA LENed M 3a7ad M3y4eHHs NpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero oOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIEp>KaHusi oOOydeHus,
OpUEHTUPOBAaHHOM Ha TIOArOTOBKY BBIIYCKHMKA 0OLIE00pa30BaTE€IbHOW  OpraHu3aluu,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMEHUSMH aKTHBHOTO TOJYYEHUS 3HAHWH W NPUMEHEHHUS UX B pEabHON >KU3HU Ui PEUICHUS
MPAKTUYECKUX 3a7au.

B cBsi3u ¢ 3TUM 1pU M3y4eHUH peaMeTa « XUMHUS» TOMUHUPYIOIIEe 3HaUeHUEe

MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanus 0O0yJarouIuXxcsl K YCIOBHSIM JTWHAMHYHO Pa3BUBAIOIIECIOCS MUpA, (OPMHPOBAHUE
MHTEIJICKTYaqTbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K CaM0o00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSATHIO TPAMOTHBIX PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

¢dopmupoBaHre y 00ydarOMIMXCs KIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMIETEHINH ), MMEIOIIHX
YHHUBEpPCAIbHOE 3HAUEHUE AJIS PA3IMYHBIX BUIOB JIEATEIBHOCTH: PEUICHHs MpoOieM, MOUCKa,
aHaym3a U o0paboTku mHpOpMaKMK, HEOOXOAMMBIX IS TPHOOPETEHUSI ONBITA JCATCIHHOCTH,
KOTOpasi 3aHMMaeT BaXKHOE MECTO B IO3HAHWW XHMHH, a TaKXKe i1 OLEHKH C MO3UIUI
HKOJIOTHYECKOW OE30MacCHOCTH XapaKTepa BIHMSHHUS BEIIECTB W XWMHYECKHUX MPOIECCOB Ha
OpTraHHU3M 4YeJIOBeKa U MPUPOAHYIO CPELy;

pa3BUTHE TIO3HABATEILHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX M TBOPYECKHUX CIOCOOHOCTEH
00y4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIOB30BaTh COBPEMEHHbIE HH(OPMAIOHHEIE
TEXHOJIOTUH Ul IOMCKA U aHAJIM3a y4eOHOM M HayyHO-MOMYJIIpHON MHPOPMAIIUH XUMUYECKOTO
COJICPKAHUS;

dopMHpOBaHHE M pa3BUTHE y OOYYAIOUIMXCS aCCOLMATUBHOIO M JIOTUYECKOTO MBIIUICHUS,
HaOJIOIaTeIbHOCTH, COOpPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPU IUITAHUPOBAHUHU U NIPOBEJACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y O0yJaromuxcsi yOSKAEHHOCTH B TYMaHUCTHYECKOW HANpPaBICHHOCTH XMUMHH,
e€ BaKHOW pOJM B PEUICHWU TITOOAIBHBIX MPOOJEeM palMOHAIBHOIO MPHUPOJOIONB30BaHMS,
TIOTIOJTHEHHSI YHEPTETUYECKUX PECYPCOB M COXPAHEHHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS
HEOOXO/MMOCTH OEpeKHOTO0 OTHOIIEHUS K IPUPOJE U CBOEMY 3/0pOBbIO, a TaKkxke
nproOpETEHNs ONBITA HCIIOIB30BAHMS MTOTYYSHHBIX 3HAHUH JUIS TPUHATHS TPAMOTHBIX PEHICHUH
B CUTYallUsX, CBA3aHHBIX C XMMUYECKHMH SBJICHUSMHU.

B ydeOHOM miaHe cpemHero oOmiero oOpazoBaHus IpeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnactu «EcTecTBeHHO-Hay4HbIE TPEIMETHI.

OOmiee 9mcIo YacoB, OTBEAEHHBIX ISl M3YYCHHsS XWMHHU, Ha 0a30BOM YpPOBHE CpEIHErO
obmero obpaszoBaHus, cocrasiseT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henemwo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEPKAHUE OBYYEHUSA
10 KUIACC
OPI'AHUYECKASA XUMUSA
TeopeTnueckrne OCHOBbI OPraHU4YECKON XUMHUH



[Ipenmer opraHMyeckol XMMUU: €€ BO3HUKHOBEHHUE, PAa3BUTHE W 3HAUYCHUE B IOJYYECHUHU
HOBBIX BEIIIECTB U MaTEpHUaIoB. Teopusi CTpOEHUs OpraHMYeCcKUX coequHeHni A. M. bytieposa,
e€ ocHOBHbIE TOJNOKEHUA. CTpyKTypHbIE (HOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30Mepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBienne o0 KiIacCH(PHUKAIMKA OPraHWYECKHX BellecTB. HoMmeHkaTypa opraHM4YecKHX
COeIMHEHUI (cucTemMaruyeckas) M TPHUBHAJIbHbIE Ha3BaHHUS BaXXKHEHIIMX NpecTaBUTeNEH
KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHHs] BEIIECTB W MX MPEBPAIEHUN: O3HAKOMIICHHE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepHajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEILECTB, HaONIOJICHHEe U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
NPEBPAILICHUIO OPTaHUYECKHUX BEILECTB IIPH HAarpeBaHUH (TUIaBIeHUE, O0YTIMBaHUE U TOPEHUE).

VYrieBoaopoibl

AJIKaHBI: COCTaB W CTPOEHHUE, T'OMOJOTHYECKHH psj. MeTaH M 3TaH — mpocTeiine
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHMYECKHE CBOICTBa (peakUuu 3aMelieHUs U
rOpeHUs ), HaXOXAECHNUE B IPUPOJIE, TIOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHUE, FOMOJIOTMUECKHH psAf. DTWIEH M NPONWIEH — IMpoCTeulne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOWMCTBA (pEaKkIMH THUAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alllH ), TOTYYeHUE U TIPUMEHEHHE.

Ankanuensl: Oyraawen-1,3 m MetwnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XHUMHUYCCKUC
cBoiicTBa (peakius noaumepusanun). [lonydeHre CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTHYECKUH Psii. ALIETUIEH — IPOCTEHIINM
MPEJICTaBUTENb AIKMHOB: COCTaB, CTpOeHHUE, (QU3MUECKHe M XUMUYECKHE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHMS, TUIpaTAIlU, TOPEHHS ), TOTyYECHUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MUECKHE U XUMHUYECKHE CBONCTBA (peakiuu
raJIOTEHUPOBAHUSL W HUTPOBAHMs), INOJyYE€HUE WU MHpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2ai02eHUpPOSanUs U HUMpO8auus), noiyyeHue u
npumenenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHueckass  CBA3b  MEXKIY  YIVIEBOJOPOJAMHU,
MPUHAJICKALIMMU K pa3IMYHbIM KJlaccaMm.

[TpupoaHbIE UCTOYHUKH YTIEBOMOPOAOB. [IpuUpomHBId ra3 W TOMYTHBIE HEPTSHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKH HEPTH: TMEPEeroHka, KpPEeKHHT
(TepMuUecKHid, KaTanUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HEPTH, UX PUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOTyKTHI €ro nepepadboTKu.

OKCIEpUMEHTAIbHBIE METO/bl M3YYEHHUs BEIIECTB M MX MpEBpallleHUN: O3HAKOMJIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, KoJuteKun «HedTs» u «YTombp», MoeanpoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TallOT€HONPON3BOAHBIX, IPOBEIECHNE IPAKTUYECKON palbOoThI:
MIOJIy4YEHHUE 3TUIIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3a/1a4uu.

Brrancnenus mo ypaBHEHUIO XUMUUYECKOHN peakiuu (Macchl, 00béMa, KOJMYECTBA UCXOIHOTO
BElIeCTBa WJIM NPOAYKTa pPEaKklMHU MO HM3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3
MCXOJIHBIX BEIIECTB WJIH MPOIYKTOB PEAKIUN).

Kucnopoacoaepxaniye OpraHM4ecKue COeINHEHUS

[IpenenpHBIE OJHOATOMHBIE CHUPTHL. METaHOT H O3TaHON: CTpPOeHUE, (PU3NYECKUE U
XUMHYECKHE CBOWCTBA (peakIUU C aKTUBHBIMU MeETaJlJlaMH, TajJore€HOBOJOPOJIaMH, TOpPEHHUE),
npuMeHeHue. BoiopoiHbie CBA3M MEXKy MOJIEKYJIaMU CHUPTOB. JelicTBHEe METaHOJIa U ATaHOJIa
Ha OpraHU3M YEeJIOBEKA.

MHOroaTOMHBIE CHHUPTHL. DTUICHTIUKONb W TJHIEPUH: CTpPOeHUE, (QU3NYECKUe U
XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peaKkius Ha
MHOTOQTOMHBIE CIUPTHI). JlelicTBMe Ha opraHu3Mm uejoBeka. [IpuMeHeHWE TIUIEpUHA U
STUJICHTIIUKOJIS.

@DeHoJI: CTpOeHHE MOJIEKYJbI, (PU3MUecCKue U XUMUYecKue cBoicTBa. TOKCHUYHOCTH (eHona.
[Tpumenenue enona.




Anpnerunsl U kemonvl. DopManbaerua, auneTanbICTHA:  CTPOCHHE, (U3WYECKHEe U
XUMHYECKHE CBOWCTBA (PEaKIMM OKHCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIINH),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TMpenebHble KapOOHOBbIE KHUCIOTHl. MypaBbUHAas U YKCYCHas KHCJIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
stepudukanmuu), mnoiyueHue u mpumeHeHue. CTeapruHOBasg M OJEMHOBas KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIee JIeHCTBUE.

CrnoxHble >(QHUpPBl KaK TPOU3BOIHBIC KapOOHOBBIX KUCIOT. ['MIponu3 CIOXHBIX 3(UPOB.
Kupsl. 'maponus sxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

YTneBoabl: COCTaB, KIacCU(pUKAIMS YIIIeBOJOB (MOHO-, IU- W ToJMcaxapujsl). ['roko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumogeicTBue ¢ ruzapokcunom wmeau(ll), oxucieHne aMMHayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
pUMEHeHUe, ouosornueckas poib. @otocuuTe3. pyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemmonosa kak npupoiHble noiaumepbl. CTpoeHHe Kpaxmala M LEJUTHOJIO3bI.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA Kpaxmaia (THIPOIIN3, KAYeCTBEHHAS PEAKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl M3YYEHHs BEUIECTB W WX TNPEBpAIICHUN: MPOBEACHHE,
HaOJIOZICHWE W ONHMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIC
pEaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHoda okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3aumopelictBue ruuepuHa ¢ ruapokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMHadHbIM pacTBopoM okcuaa cepeobpa(l) u ruapoxcumom wmenu(Il), B3ammopeicTBUe
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUYECKOW padOTHI: CBOWMCTBAa pPacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérnble 3aaum.

Brruncnenus no ypaBHEHHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBAa UCXOIHOTO
BEIeCTBa WJIM IPOAYKTa pPEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJHBIX BEILIECTB WJIH MPOJYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie CoeIMHEHNUS.

AMUHOKHUCIOTHI Kak aM(OTepHbIe OopraHudyeckue coeauHeHus. Ou3nveckre U XUMUYECKUE
CBOICTBa aMUHOKHUCIOT (Ha MpuMepe IMIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
ITenTumel.

benkm Kak TNpHpOIHBIE BBHICOKOMOJEKYJSpHBIE coeanHeHus. [lepBuuHas, BTOpHYHas W
TpeTHyHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWMCTBa OENKOB: THUIPOJIU3, JEHATypalus,
KaueCTBEHHBIC PEaKIINK Ha OCJKHU.

OKCIepUMEHTAILHBIE METObl HM3YYEHUS BEUIECTB W WX NPEBpAICHUN: HaONI0JeHHuE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HarpeBaHWH, ILBETHBIC
peaxiuu 6eIKoB.

BrIcOKOMOEKYIISIpHBIE COSAMHEHUS

OcCHOBHBIE TIOHATHUS XHUMHH BBICOKOMOJEKYISPHBIX COCAMHEHMI: MOHOMEp, TOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CpPeHsAs MoJIeKyaspHass macca. OCHOBHbIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPHU3AIIHs U MOJIUKOHICHCAIIHS.

OKcliepUMEHTATbHbIE METOJbl M3YYEHHUsS BEIIECTB W WX TIPEBPANICHUN: O3HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MeXmnpeaMETHBIX CBS3ed MpH HM3y4yeHUM opranndyecko xumuu B 10 kiacce
OCYIIECTBIISIETCST Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK U
MOHSITHU, SBIISIONINXCS CUCTEMHBIMU JIJISI OTJIEBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC TIOHATHS: SIBIICHUE, HAYYIHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalu3, CUHTe3, Kiaccu(UKalus, NepUOJUYHOCTh, HAONIOJEHHE, U3MEpPEHHE, SKCIEPUMEHT,
MOJIEJTUPOBAHUE.




®u3nka: MaTepusi, SHEPrUs, Macca, aTOM, JIEKTPOH, MOJIEKYJa, IHEPreTUUECKUN YpPOBEHbD,
BEILIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BeLIECTB B oOpraHuszMe, (hoTocuHTe3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, IIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorust: NMuIIEeBbIE MPOAYKThI, OCHOBBI PAallMOHAIBHOTO MUTAHHUS, MOIOILIUE CPENCTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE ITPenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

TeopeTnyeckrue OCHOBbI XUMUHU

XuMmudeckuii  aneMeHT. AtoMm. Sapo aroma, wu30TOMmBL. JJEKTPOHHAs  00OJIOYKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOUTay, s-, P-, d- amemeHTbl. OCOOCHHOCTH
pacrpeziefieHus: 3JEKTPOHOB MO0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETHIPEX MEPUOJIOB.
DJeKTpoHHAs! KOH(PUTYpalHs aTOMOB.

[lepmonnueckuii 3akoH u llepuoguyeckas cucremMa XUMHUYECKUX 3yeMeHTOB  [I.
U. MenpneneeBa. CBsi3p nepuoguueckoro 3akoHa U Ileproguueckoil CHUCTEMBI XMMHMUYECKHUX
snemenToB [[. WM. MeHaeneeBa ¢ COBpPEMEHHON TEOpHEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTHU
MU3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIICCTB
10 TPYIIaM U epuogaM. 3HauYeHUue NEPUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYEcCKas CBA3b. BuIbl XHMHUYECKOM CBSI3M (KOBaJIGHTHAs
HEeNoJIsipHasl W TOJSpHAas, MOHHAs, MeTajuindeckas). MexaHu3amMbl 00pa3oBaHUs KOBaJIEHTHOU
XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BogopoaHas cBs3s. BajaeHTHOCTD.
DIIEKTPOOTpULIATENBbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATUOHBI U @aHUOHBI.

BemecTtBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTALUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsiTe o gucnepcHbIX cucTteMax. VICTUHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBasi 1o
BEIL[ECTBA B PaCTBOPE.

Knaccudukanus HeopraHmdeckux coennHeHui. HoMmeHkiaTypa HEOpPraHHYeCKHX BEIIECTB.
I'eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICIKANIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peakius. Kraccupukanus XUMHUYECKHMX peakluid B HEOPTaHUYECKOW U
OpraHMYECcKON XMMUU. 3aKOH COXPAHEHHS] MACChl BELLECTB, 3aKOH COXpPAHEHUs U MpEeBpalleHUs
SHEPTUU MPU XUMHUUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMyHBIX (akTopoB. OOpaTHMble peakKIuu.
Xumnueckoe paBHoBecHe. (DakTOpbl, BIUSIOIIME HAa COCTOSTHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

OnekTponuTnueckas auccouuanus. CuibpHble W crnadble 2mekTponuThl. Cpega BOIHBIX
pacTBOPOB BEWIECTB: KHUCIIasl, HEUTpaIbHAas, IIEITOYHAS.

OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIepUMEHTAIbHbBIE METO/Ibl U3YYEHUS BEIIECTB U UX MPEBPALIEHUI: JEMOHCTpalns TabIuI]
«Ilepnonnueckas cucremMa xumuueckux snemeHtoB J[. M. MenneneeBa», usyueHue mopenen
KPUCTAJIMYECKUX PEIIETOK, HAOIO/IEHUE W ONMUCaHHE JEMOHCTPALMOHHBIX M J1a00paTOPHBIX
OTIBITOB (pa3Jio’KeHUE MEPOKCHIAa BOAOPOAA B MPUCYTCTBUU KaTaaU3aTOpa, OMpeeNieHHe CPebl
pPacTBOPOB BELIECTB C IMOMOIIbI0 YHHBEPCAIBHOTO HMHIMKATOPA, PEaKIUU HOHHOTO OOMeEHa),
MPOBEJICHUE MPAKTUIECKON paboThl «BiusiHIe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOM
peaKkIum».

PacuérHble 3a1aun.




Pacuérbl 110 ypaBHEHMSIM XMMHMUYECKMX PEAKLUN, B TOM YHCIEC TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBas JOJI BEILIECTBAY.

Heoprannueckas xumus

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoguueckoil cucteMe XUMHUYECKUX 3J1EMEHTOB /1.
W. MenneneeBa U OCOOCHHOCTH CTpOeHHS aroMoB. Du3WuUecKHe CBOICTBA HEMETAJIOB.
AJoTponusi HeMETauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XVUMUYECKHUE CBOWCTBA BAXKHEUIIMX HEMETAUIOB (TaJloreHoB, cepbl, aszoTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCIMHEHU).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COCIUHEHUH.

Meramnsl. [lonoxenne MeramioB B Ilepuoauueckoil cucreMe XMMHYECKUX 3JIEMEHTOB /.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0UYEK aTOMOB MeTayioB. OoOiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiIl HANPSIKEHUN
METaJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kajdui, KaJiblUi, MarHuu,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mme cocoObI moTyYeHusI MeTaJUI0B. [IpuMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCIIEPUMEHTAIbHbIE METO/bl U3YUCHUS BEIIECTB M UX MPEBPALICHUN: U3YYEHUE KOJUIEKIIUU
«Metaiimel W CIUIaBBl», OOpPa3lOB HEMETAUIOB, pEHICHUWE HSKCIEPUMEHTAIBHBIX 3ajad4,
HAOO/ICHUE M ONHCAaHUE JEMOHCTPALMOHHBIX W JIa0OPATOPHBIX OIBITOB (B3aUMOJICHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEAKIIMU HAa KAaTHOHBI
METaJlIOB).

PacuérHble 3aaum.

Pacuéter macchl BelecTBa wiM 00bEMa ra30B 1O U3BECTHOMY KOJIHMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B pPEAKIUU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3HDb

Ponp xumMuu B oOecrieyeHHH IKOJIOTUYECKOM, SHEPreTUYeCKOW M MUIIEBOM 0e30MacHOCTH,
pa3BuTUU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJax IO3HAHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpencraBnenuss 00 OOMIMX HAYYHBIX MPUHIIMIIAX MPOMBINIIEHHOTO MOJYyYEHUs BaXXHEHITHX
BELIECTB.

UenoBek B MHUpPE BEHIECTB M MAaTEpUANIOB: BaXKHEUINHME CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl I SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI0OPEHHUS.

XuMHST M 30pPOBbE UEJIOBEKa: IpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENApPaTOB,
npaBuiia 0e30MacHOro UCIOJIb30BaHUS MpenaparoB OBITOBOM XUMUU
B [TIOBCEJTHEBHOMN KU3HH.

MeXnpeAMETHBIE CBSI3H.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH M3YYEHHH OOIIEH U HeopraHmueckoil xumuu B 11
KJIaCCe OCYIIECTBIISIETCS Yepe3 UCMOIb30BaHME KaK OOIINX €CTECTBEHHO-HAYUHBIX MOHATHUH, TaK
U TIOHATHH, SBISIIOUIMXCS CUCTEMHBIMU JUISl OTAENBHBIX IMPEIMETOB €CTECTBEHHO-HAYyYHOTO
IMKJIA.

OO0mue ecTecCTBEHHO-HAYyYHbIE TOHSTHS: HAyYHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, KJacCU(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEpPEHUE, SIBJICHHE.

®dusnka: Marepusi, dHEPrusi, macca, aToM, dJEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOII,
pPa0aKTUBHOCTh, MOJIEKYJia, SHEPTeTUYECKUIl YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUECCKUE BETUYHHBI U €JMHUIIBI KX U3MEPEHHUsI, CKOPOCTh.

buonorus: kierka, opraHusM, OSKOCHUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAMHUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpacdusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIe, TOTLTUBO, PECYPCHI.




TexHomorus: XuMHUdecKas MNPOMBIINIJICHHOCTb, MCTAJLUTYprusa, MpOU3BOJACTBO CTPOHUTCIBHBIX

MaTcpHraiosB, CENbCKOXO03SHCTBEHHOE IMpONU3BOACTBO, numieBas IMPOMBIIIJICHHOCTD,
q)apMaI_IeBTI/I‘-IeCKaSI IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX nmpenaparos,
IMPOU3BOJACTBO KOHCTPYKIUMOHHBIX MaTc€puraiosB, OJICKTPOHHAasA MMPOMBINIJIICHHOCTD,
HaHOTCXHOJIOTHH.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHHUS K pE3ylbTaTaM OCBOCHHUS OOy4YaIOIMIMMUCS
HporpamMM CpeaHero o0mero o0pa3oBaHUs (JTMYHOCTHBIM, METANPEAMETHBIM M IPEJAMETHBIM).
HayyHo-mMeTonndyeckoii OCHOBOW Uil pa3padOTKU IUIAHUPYEMBIX pe3yJIbTaTOB OCBOCHHUS
IpOrpaMM CpeAHero o0IIero oopa3oBaHus SBISAETCS CHCTEMHO-CATEIILHOCTHBIA OAX O/,

B cootrBercTBHU C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOJAOM B CTPYKTYpPC JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeaMeTa «XHMHUS» Ha YpPOBHE CpemHero oomiero o0pa3oBaHUs
BBIJICJICHBI CIIEAYIONIHE COCTABIISIONINE:

OCO3HAaHUE OOYYAIOIIMMHCS POCCHHUCKOW TpaXJAaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIMYUe MOTHBALIUH K 00yYCHUIO;

[[eJICHAIIPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTH HA OCHOBE KIIFOUYEBBIX
[IEHHOCTEH M NCTOPUYECKUX TpaauIHi 0a30BOIl HAYKH XUMHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYaroOmMXCsl PYKOBOJCTBOBAaTHCSI B CBOCH JEATEIBHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTaHOBKaMH, IPHUCYIIMMHU IIEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYUe PaBOCO3HAHMS SKOJOTHYECKOH KYIbTYpBl U CIIOCOOHOCTH CTaBUTh L€ U CTPOHUTH
JKU3HCHHBIC ITJIaHBbI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHHUS MpeIMETa « XMMHUS» JOCTUTAIOTCS B €IMHCTBE YI€OHOH U
BOCIIUTATEIIHLHOMN ACATCIIBHOCTH B COOTBETCTBUM C T'YMAaHHUCTHUYCCKUMH, COLMUOKYJIbBTYPHBIMH,
JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSAMU U HUJEajJaMHU POCCUICKOrO TI'pa)<IaHCKOTo OOIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMaMM M TNpaBUJIAMU TOBEAECHMS, CIIOCOOCTBYIOIIMMH Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAaHOBJICHUS JTMYHOCTH O0yUYaIOIIUXCS.

JlugHOCTHBIE PE3yNbTaThl OCBOCHUS TMpeaMeTa «XHUMHUsS» OTpaxaroT CHOPMUPOBAHHOCTH
ONbITa MO3HABATEIbHOM M MPAKTHUYECKOW MAEATENbHOCTH OOYy4arolMXCsl 10 pealn3aluu
IMPUHATBIX B O6HI€CTB€ HCHHOCTeﬁ, B TOM YHCJIC B HaCTU:

1) rpa)IaHCKOTO BOCITUTAHHS:

OCO3HaHHS 00YyYarolMMHCS CBOUX KOHCTHUTYIMOHHBIX NpaB U OO0SI3aHHOCTEH, YBa)KEHUS K
3aKOHY U MPaBOIOPAIKY;

NpeaAcCTaBJICHHUA O COHOUAJIbHBIX HOPMaxXx HW IpaBWIaxX MEKINYHOCTHBIX OTHOIIEHUHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘-IGCKOI\/II ACATCIBbHOCTH IIpU CO3daHUN y‘IC6HI>IX IIPOCKTOB,
peleHnH y4yeOHBIX M IM03HABaTENbHbIX 33/1a4, BHITOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHHUS, JOTHUKY U apryMEHTHI JAPYTUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) MaTPUOTHYESCKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIENI0 OT€YECTBEHHON XUMUH;

YBAXXCHUA K MMPOLECCY TBOPUCCTBA B o0JacTu TCOPHUH U MPAKTHICCKOT'O MPUMCHCHHUA XUMHUH,
OCO3HAHMsI TOrO, YTO JIOCTH)KEHUS HAyKH €CThb pe3yibTaT JUIMTENbHBIX HaOJI0ICHUH,
KPOMOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O Tpyada y‘IéHBIX H IMMPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYYEHHH M TOCIEAYIOUIEM aHaln3e HHPOopMauu
0 MEPEJOBBIX JOCTHKEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) lyXOBHO-HPaBCTBEHHOTO BOCITUTAHUSI:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'O IIOBEICHHUS;

CIOCOOHOCTH  OLIGHMBATh  CHUTYyallUW, CBSI3aHHBIE C  XUMHUYECKHMMH  SIBICHUSIMH,
U TPUHUMATh OCO3HAHHBIC PELIEHMs, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

TFOTOBHOCTH OLICHMBaTh CBOE IIOBEJEHUE M IIOCTYIKM CBOMX TOBAapuIlEd C MNO3MLMN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TIOCIIEICTBHIA ITHX ITOCTYIIKOB;

4) hbopMUpPOBaHHS KYJIbTYpPhI 310POBBSI:

NOHMMAaHMUS LEHHOCTeH 310poBoro M Oe3omacHOoro oOpas3a >KU3HU, HEOOXOIMMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuro/IeHHsI TIpaBUJI 0€30MacHOr0 OOpaIIeHUs ¢ BEUIECTBAMU B OBITY, TOBCEAHEBHOM KU3HU
U B TPYAOBOM JESITEIbHOCTH;

NOHMMAaHHMS [IEHHOCTHU MPAaBWJI WHAMBHUIYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOr0 MOBEACHUS
B CUTYalLlUsAX, YTPOXKAIOLIUX 30POBbIO U )KU3HU JIIOJIEH;

OCO3HAHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX MNpPHUBBIUEK (YHOTpeOJEeHUs aJIKOTroJs,
HapKOTHKOB, KypeHHUSI);

5) TpyI0BOTO BOCIIMUTAHUS:

KOMMYHUKAaTUBHOH  KOMIIETEHTHOCTM B  Yy4e€OHO-HCCIEIOBAaTEIbCKOW  JI€ATENIbHOCTH,
0OIIECTBEHHO MOJIE3HOM, TBOPUECKOH U APYTUX BUAAX JIEATSIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yyd4yacTHe B pEIICHUH MPaKTUUYECKUX 3aJady COLUAIBbHOMN
HaIpaBJICHHOCTH (B PAMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY M3YUYEHHUIO PO eccuil pa3inyHoro pojia, B TOM YUCIIEe HAa OCHOBE
NPUMEHEHHS NPEAMETHBIX 3HAHUHN 110 XUMUH;

yYBa)KEHUs K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPY10BOH J€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOpPY MHIMBHUAYaJIbHOW TPAeKTOPUH OOpa3oBaHHs, OyIymien
npodeccuu U peanu3alnuu COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YUETOM JIMYHOCTHBIX UHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U TIOTPEOHOCTEH 00I11ecTBa;

6) PKOJIOTHYECKOTO BOCITUTAHHUS:

HKOJIOTHYECKH IEJIeCO00Pa3HOTO OTHOIIEHHS K TMPUPOAE, KaK MCTOYHHKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHMMAHHS TJIO00ATBFHOTO XapakTepa SKOJOTUYECKUX MpPOOJIeM, BIUSHHUS IKOHOMHYECKHX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

OCO3HAHMSI HEOOXOJMMOCTH HWCIOJB30BAHUS JOCTHKCHUH XUMHUH JUIS PEHICHUS BOIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOTO HETIPHUATHS JEHCTBHUH, MPHHOCSIINX BpEA OKpYKAIOMIeW NPUPOJHON cpene,
YMEHUSI POTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIECTBHUS MPEeANPUHUMAEMbIX
JIEMCTBUM U NPEAOTBPALLATh UX;

HaJIMYMs Pa3BUTOIO HKOJOTHMUECKOTO MBIIUIEHUS, 3KOJOIMYECKOM KyJIbTYpbl, OIBITA
NEeSITEIPHOCTH ~ OKOJIOTUYECKOH  HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBAaThCS HMH B
MI03HABATEbHOM, KOMMYHUKAaTUBHOMN M COIIMATIbHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
POTHBOCTOSTH HIICOJIOTHH XeMO(POOHH;

7) LEHHOCTH HAyYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayK{ M 00IIIeCTBEHHOW NPAKTUKU;

NOHMMAHHS CIEIU(PUKH XUMHH KaKk HAayKd, OCO3HaHHs e€ poilu B (OPMHPOBAHUU
PaLMOHATIBHOTO HAyYHOTI'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHHUS 00 OKPYKaIOLIeM
MHUpE KaK O €IWHCTBE NPUPOIBI M YeJOBEKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W
peLIeHnH pobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0CO0O 3HAYMMOCTH XHMHHW ISl COBPEMEHHON NMBWIM3AIAU: B €€
TYMaHHCTUYECKON HANpaBl€HHOCTH M BAXXHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUalbHOM



KYJIBTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUSI YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOH M HKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIAUIUHBI,
00ecreYeHn: YCIOBH YCIEUTHOTO TPY/Aa M SKOJIOTHIECKH KOM(MOPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM  TPaMOTHOCTH: TIOHMMaHUs CYIIHOCTH  METOJIOB  IIO3HAHWUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCITOJIB30BATh IMOJy4aeMbIe 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYXKAIOIIEro MUpa M MPOMCXOIAMIMX B HEM H3MEHEHHH,
YMEHHUS JieiaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C 1EJIBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENIBHO HCITOIb30BaTh XUMUYCCKUE 3HAHUS IS PEIICHUs MpoOJieM B
peaNbHBIX KU3HEHHBIX CUTYaAIUSX;

MHTEpeca K MO3HAHUIO M UCCIIE0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHID U CaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW 1O XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

HWHTEpeca K 0COOEHHOCTSM TPyJa B Pa3IuvHbIX chepax mpodhecCuoHaATbHON NeATeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUSI YUEOHOTO NpeaMeTa «XUMUs Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMbIC Ui (OPMHUPOBAHMS MHPOBO33PEHHS OOYYAIONIMXCS MEXIUCIUILUIMHAPHBIC
(MexTpeIMETHBIC) OOLICHAYYHBIC TIOHATHS, OTPAKAIOIIUE [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, Hay4HbIH (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHE);

YHHUBEpCalIbHble Y4eOHbIE JIeHCTBUS (IT0O3HABATEIIbHBIE, KOMMYHUKATUBHBIE, PETYISTUBHBIE),
oOecrieunBaroiue GopmMupoBanre QyHKIMOHAIBLHON I'PAMOTHOCTH U COIIMATBHON KOMITETCHIIUU
00yJaromuxcs;

CIOCOOHOCTh ~ OOYYarONIMXCSl ~ HUCIOJIB30BaTh ~ OCBOCHHBIE  MEKIUCIMIUTMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie  pe3ysbTaThl  OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU  yUECOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMU JICHCTBUSMHU.

OBnazeHre yHUBEPCAIbHBIMU Y4EeOHBIMU MO3HABATEIBHBIMU JCHCTBUSIMMU:

1) 6a30BbIE JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO ~ (POPMYIMPOBAaTH M aKTyalH3UpOBaTh MpPOOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEeAeNATh UEeNH JeATENIbHOCTH, 3a/laBas MapaMmMeTpbl W KPUTEPHUH WX JOCTHXKCHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIONIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS — BBIACIATH
XapaKTCPHBIC TIPHU3HAKU HOHATHI H YCTaHaBJIUBaTb WX B3aWUMOCBA3b, HWCIOJb30BaATH
COOTBETCTBYIOIINE OHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SIBIICHUM;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCIICCTB U XUMHNYCCKHUX peaKHI/II\/'I;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTHYCCKUEC PACCYKIACHHUA (I/IHHYKTI/IBHBIe, JACAYKTUBHBIC, I10 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (HOPMYyITUPOBATH BBIBOABI U
3aKIJTFOUCHUS;

NPUMEHSTh B TIPOIECCE MO3HAHUSA, WCIOJIb3YeMble B XMMHHM CHMBOJHYECKHE (3HAKOBBIE)
MOJIeIIH, TIPe0o0Pa30BhIBATh MOJIEHHBIC MPEACTABICHUS — XUMHYECKUH 3HAK (CUMBOJI) DJIEMEHTA,
XuMu4deckass (GopMmyna, YypaBHEHHE XHMHUYECKOM pEeakIuu — TMpU PEIIeHuHd Y4eOHBIX



MO3HABATENIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh Ha3BaHHBIC MOJCIbHBIC MPEICTABICHHUS
JUTSI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKLIUi.

2) 6a30BbIE UCCIIEIOBATEIIHCKHUE ICHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEaKIIHil;

dopMmynupoBaTh €M M 33aJaud  HMCCJIENOBAHUSA, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMH CAMOCTOSATEIBHOIO IUIAHMPOBAHUS M MPOBEICHUS YYCHHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOAATH 32 XOJOM IPOIECcca, CaMOCTOSITEIHHO
MPOrHO3UPOBATh €ro pe3ynbTaT, (GopmMyaupoBaTh OOOOIIEHHS U BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IpUOOpETaTh OMBIT YYEHUUYECKOM MCCIEN0BAaTENbCKOM M IPOEKTHOH J1eATENbHOCTH,
MPOSBISATE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIIOMCKY METOAOB peIlIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS.

3) pabota c uHbopMaIUei:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHMKAX MH(OpMAIMK (HayYHO-TIOMYJISIpHAS JINTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIe MocoOus, pecypcbl HWHTepHeTa), aHaIM3UPOBATH
UHPOPMALIMIO pa3IUYHBIX BUAOB W (OpM mpencTaBieHHs, KPUTUYECKH OIICHHUBATH €&
JIOCTOBEPHOCTH M HETIPOTUBOPEUYNBOCTD;

dopMynHpoBaTh 3ampochkl M MPHUMEHSATh pPA3JIMYHbIE METOAbl NpU TOUCKE U oTOOpe
uH(pOopMaIii, HEOOXOAUMOI JJ1s1 BBIIIOJHEHUS YU4eOHBIX 33/1a4 ONpeIeEHHOTO TUTIA;

npuoOpeTaTh OMBIT HWCIOIB30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTUMAIIBHYIO (OpPMY MpelncTaBlieHUs WHPOpPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCTIONIB30BAaTh HAY4YHBIM S3BIK B KayecTBE CPEACTBA IMpH paboTe ¢ XUMHYECKOU
uH(poOpMalliel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYecKHue) 3HAKd U
CHUMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH.

OBnajeHue yHUBEpCaAIbHBIMH KOMMYHUKAaTUBHBIMU JI€HCTBUSIMHU:

3a/1aBaTh BOIPOCHI MO CYIECTBY OOCYKJIaeMOW TeMbl B XOJ€ Juajora /WM JUCKYCCHUH,
BBICKA3bIBaTh HUJCH, (POPMYITUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTENHHO BBITIOTHEHUS
MPEI0KEHHON 3a/1a4u;

BBICTYNATh C MpEe3eHTalMedl pPe3yJbTaTOB I[103HABATEIbHON MESITEIbHOCTH, MOJYYEHHBIX
CaMOCTOSTCIIBHO nUJIn COBMECTHO co CBepCTHI/IKaMI/I HpI/I BBIITIOJITHCHUHN XHUMHUYCCKOI'O
DKCIIEPUMEHTa, MPAKTU4YEeCKOH paboOThl MO HCCIEIOBAHUIO CBOIMCTB H3y4aeMbIX BEIECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (HOpMyIHpOBaTh BBIBOJBI IO pPE3yjbTaTaM IPOBEAEHHBIX
MCCIJICTOBAHMM MyTEM COTTIACOBAHUS MO3UIIUI B X0€ 00CYXKIeHUS U OOMEHAa MHEHUSIMH.

OBnazneHne yHUBEPCAIBHBIMU PETYJISITUBHBIMU ACHCTBUSMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYIIECTBIATH CBOIO I103HABATEIbHYIO JI€ATEIBbHOCTD,
onpenenss e€ eI U 3aJauyd, KOHTPOJIMUPOBATH M MO Mepe HEeOOXOIMMOCTH KOPPEKTHPOBATH
npeyiaraeMplii aIropuT™M JEUCTBUN NPU BBHIMOJHEHUHM Y4eOHBIX U MCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YUETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKLUsIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMHUsD» OTPAXkKaroT:

c(OpPMUPOBAHHOCTH TPEACTABICHUH O XUMHUYECKOW COCTaBISIONIEH €CTeCTBEHHO-HAYYHON
KapTUHBI MHpa, POJIU XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJBL, B (HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW i pPEIIeHUs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpeJIE;

BJIQJICHUE CUCTEMOW XMMHUYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMIOJATAOUIUE MOHITHS
(XMMHUYECKUI 3JIEMEHT, aTOM, OJJIEKTPOHHas 000J0YKa aromMa, MOJIEKYJa, BaJeHTHOCTH,
3NEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSPHBIA OO0BEM, YIVIEPOJAHBIH  CKEJeT,
GbyHKIIMOHAIbHAS TpyMIa, pajuKai, H30MEpHusi, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOABI, KUCIOPOA U a30TCOJAEpKAIIME COCAUHEHUS, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COIMHEHNUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHHUS OpraHNYeCKUX
BeuiectB  A. M. byriepoBa, 3akOH COXpaHEHMs] MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUs, JEXKAIIUEe B OCHOBE MOHMUMAaHUs
MPUYUHHOCTA ¥ CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOJIOTUYECKHIE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMUYECKHUX BEIIECTB B OBITY
Y MPAKTUYECKOU IESITEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBISATH XapaKTEPHbIC MPU3HAKU MOHITHUH, YCTAaHABIMBATDh UX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIME IMOHATUS MPU OMHUCAHUU COCTaBa, CTPOCHUS U
MIPEBPAICHUI OPraHMYECKUX COCIUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHUM HCMOJIB30BaTh XUMHUYECKYI) CHUMBOJHMKY JJISI COCTaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpPMYNl OPraHUYECKUX BEIECTB
Y YPaBHEHUU XMMHUUYECKUX PEAKLHI, U3rOTABIMBATH MOJEIN MOJEKYJ OPraHUYE€CKHUX BELIECTB
JUTSL WIUTIOCTPALUU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIMBATH IMPUHAJICKHOCTh H3YYCHHBIX OPraHHMYECKUX
BEIIECTB TI0 HX COCTaBY W CTPOEHHUIO K OINpeAenéHHOMY KiacCcy/Tpynmne COeIUHEHUN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlllu€  COEIUMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeMHEHUs), JaBaTh UM Ha3BaHusa mo cuctemaruuyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOAUTH TPUBHUAJIBHBIE HAa3BaHMS OTACIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIUJIEH,
alleTUIICH, STWICHIJIUKONb, TIUIEpPHH, (QeHON, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTEAPUHOBAsI KHUCIIOTA, TJIIOK03a, GPYyKTO3a,
Kpaxmal, [eJUTI0I03a, TITUIUH);

c(hOpMUPOBAHHOCTh YMEHUSI OMNPEACISITh BHABl XUMHUYECKOM CBS3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSTH TOJOXKEHUSI TEOPUU CTPOCHUS OPTaHHYECKUX
BemiecTB A. M. bytnepoBa /s 00BsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUSI MACChI BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh COCTAB, CTPOEHUE, PUINUECKUE U XUMUYECKUE
CBOMCTBAa THUIMUYHBIX TPEICTABUTENICH PA3JIMYHBIX KJIACCOB OPraHMYECKHWX BEIIECTB (METaH,
9TaH, STWJIEH, MPOMWIEH, aleTwieH, OyTraaueH-1,3, merunOyraauen-1,3, OeH307, METaHOI,
ATAHOJI, STWJICHTJIMKOJIb, TIULEPUH, (PEHOJI, alleTalbIerH, MypaBbUHAs U YKCYCHAas KHUCIIOTHI,
TIII0K03a, Kpaxmal, IeJIII003a, aMHUHOYKCYCHAas KHUCIIOTa), WJUTIOCTPHUPOBATH TCHETUUYECKYIO
CBSI3b MEXJY HUMHM YPAaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIMH C HUCIOJIb30BAHUEM
CTPYKTYPHBIX (hOPMYII;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh UCTOYHUKHU YTIIEBOJOPOIHOTO CHIPhs (HE(PTH,
NPUPOJHBIN Ta3, yrojib), CIOCOOBI UX MEepPepadOTKH W MPAKTHUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKu;

c(hOpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BHIUUCICHHS 0 XUMUYECKUM ypaBHEHUSIM (MacChl,
00b€Ma, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TMPOAYKTa PEaKIMH IO HM3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB MJIH MIPOTYKTOB PEAKIIUN);



c(OpPMUPOBAHHOCTh YMEHHI BIIAJETh CUCTEMOW 3HAHMI OO0 OCHOBHBIX METOJaX HAyYHOTO
MIO3HAHUSI, MCIOJB3YyEMbIX B XHMHHM IPHU H3YYECHUH BEHIECTB W XWMHUYECKUX SIBJIICHUU
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHI CcOOIIOAaTh MpaBUJia IOJIB30BAHUS XUMHUYECKON IMOCYI0H U
71a00paTOpHBIM 000PYIOBAaHUEM, a TAK)KE MPaBUiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU 1O BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATH W BBINOJHATH XWMHYECKUH HKCIIEPHUMEHT
(mpeBpallleHus OPraHUYECKUX BEIECTB MPU HAarpeBaHUU, MOJyYEHUE ATHICHA U HU3YYCHHE €ro
CBOWCTB, KayeCTBEHHBIC pEAaKIMM OPraHMYECKUX BEIIECTB, JACHATypauus OEJIKOB Tpu
HarpeBaHuM, IIBETHbIC PEAKIMU OEJITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpaleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 0OOPYIOBAaHHEM, MPEACTABIATh PE3YIbTaThI
XUMHYECKOT0 H3KCIepuMeHTa B (opMe 3alucd YpaBHEHUN COOTBETCTBYIOLIUX pEAKIUil u
(bopMyIHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHMM KPUTHUECKHU AaHAIU3UPOBATh XMMHUYECKYI0 HH(OpMaIHIo,
M0JIy4aeMYI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHMI CcOONMIOJaTh MpaBHJIa DKOJOTUYECKH  IeJIeco0Opa3HOro
NOBEIECHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKpY’Karollled MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JECHUCTBHS HA YKUBBIE OpraHU3MbI
OnpeAeNEéHHBIX OPraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHsaTe Ha
npuMepax crocoObl YMEHBIICHHUS U MPEJOTBPAIICHHUS X BPEAHOTO BO3JCHCTBUS HA OPraHHU3M
YEJI0BEKa;

JUTSE 00YYarOIIUXCS C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE IPUMEHSITh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUUECKUX SIBJICHUIA;

JUTSL CTICTIBIX M CTIA00BUIAIINX O0YYaIONINXCs: YMEHHE UCIIONIb30BATh Pelibe()HO-TOYCUHYIO
cucreM obo3Hauenuii JI. bpaiins s 3anucu XuMHIeCKuX (OpMyIL.

11 KJIACC

[TpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «O01as 1 HeopraHueckasi XuMUs» OTPaaroT:

c(hOpMUPOBAHHOCTh MPEJICTABIICHUN: O XUMUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MHpa, POIU XHUMHH B TIO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIHHOW TPAMOTHOCTH, HEOOXOAUMOW JUIsl pelIeHUs
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MPUPOJHON CpeliE;

BIIQJICHUE CUCTEMOW XMMUYECKUX 3HAHUMN, KOTOpask BKIIIOYAET: OCHOBOMOJATAIOIINE TOHATHUS
(XMMHYECKHUI 2]IEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIM ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJSIPHBIH O00BEM, BaJEHTHOCTH, OJJEKTPOOTPUIIATEILHOCTh, CTENEHb OKHCIEHUS,
XUMHUYECKasi CBsI3b (KOBaJE€HTHAs, MOHHAs, METaJUIMYecKasi, BOJOPOIHAs), KPHUCTAJITMYECKas
pemérka, THUObl XUMHYECKHMX  pEaKIHMil, pacTBOpP, DIJIEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
ANEKTPOJIUTHUYECKAs JHUCCOUMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOU
peaKkuu, XWMHUYECKOE€ paBHOBECHE); TEOPUU U 3aKOHBI (TEOpHUsl DIIEKTPOIUTHUYECKOU
auccounanuu, nepuoandeckuil 3akon . M. MenaeneeBa, 3akOH COXpAaHEHUs MacChl BEILECTB,
3aKOH COXPAHEHHUS U NPEBPALLEHUS HHEPTUU NPU XUMHUYECKUX PEAKIHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHUSA, JIKAIIHNEe B OCHOBE MOHUMAHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOTHYECKHE CBEJACHUS O CBOMCTBAX,
COCTaBe, TMOJYYCHUH W 0€301aCHOM HCITOJIb30BAaHWU BKHEUITUX HEOPTAaHMYECKUX BEIIECTB B
OBITY U IPAKTUYECKOM JEATEIHHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHBIC MPU3HAKU TOHITHH, YCTAHABINBATh UX
B3aUMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLME TMOHATHS NPU OMNHCAHUM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;



c(OPMHPOBAHHOCTh YMEHHUI HCHOJB30BATH XWMHUYECKYIO CHMBOJMKY JUIS COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUH XUMHUYECKUX pPEaKIui, CHUCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLECTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTb, HEralméHas W3BECTh, IUThEBAs COAA, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUU OMPEENIATh BAJIEHTHOCTh U CTENEHb OKHCICHUS XHUMHUYECKUX
3JIEMEHTOB B COEJUHEHUX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYeCcKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKON PEIIETKU KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSpHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCTMHEHU;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABJIMBATh MPUHAICKHOCTh HEOPIaHUIECKUX BEUIECTB IO
UX COCTaBY K OIpeAeNEHHOMY KIIacCy/TpyIilie COeTUHEHHUH (IPOCThie BEllecTBa — METaIbl U
HEMETaJLIbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(OTepHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUI pacKphIBaTh CMBICI Nepuoanydeckoro 3akona /[. . Menneneena
U JIEMOHCTPUPOBATh €ro CHUCTEMATU3UPYIOIIYIO, OOBSCHUTEIbHYI0O M IPOTHOCTHYECKYIO
byHKIINY,

c(OpMUPOBAHHOCTh YMEHHUN XapaKTEpU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB XMMHUYECKHUX
snemMeHTOB 14 mnepuonoB Ilepmonuueckoid  CUCTEMbI XMMHUYECKHX  3JieMeHTOB /I,
. MeHnzeneeBa, MCHOJb3ysl TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAINY, «IHEPreTUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHYECKHUX OJJIEMEHTOB U UX
COCMHEHUH MO nepuojaM M rpymnmnam l[lepruoanyeckoil CUCTeMbl XUMMUYECKUX AJIEMEHTOB /Jl.
H. Menpeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPH30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JMYHBIX KJIACCOB, NMOATBEPKIATh CYLIECTBOBAHME I€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILIBIO YpPaBHEHUIl COOTBETCTBYIOIIUX
XUMUYECKUX PEaKLUid;

c(OpMUPOBAHHOCTh YMEHHUS KJIacCU(PUIMPOBATh XHMUYECKUE PEAKIUH II0 Pa3IU4YHbIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliux BeUIecTB, TeIioBoMy 3(hdexTy peaxiuwu,
M3MEHEHHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHIO KaTajlu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISITh YPAaBHEHUS PEAKIMI PAa3JIMYHBIX THUIIOB, MOJIHBIE U
COKpaIEHHBIE YPAaBHEHUs pEaKIMi MOHHOrO OOMEHa, YYMTBIBas YCJIOBHUS, NMPU KOTOPBIX 3TU
peaKuuy UayT 10 KOHLA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH PEAKLUH, MOATBEPKIAIOININE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHMYECKHUX BEIIECTB, PACIIO3HABATH OIBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOLUE
B BOJIHBIX PacTBOpax HEOPraHMYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHMH pacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii oCpPeICTBOM COCTaBJIEHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OPMHPOBAHHOCTh YMEHHH OOBSCHATH 3aBHCHUMOCTb CKOPOCTH XMMHYECKOH peakuuu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3neiicteus (mpuHuumn Jle Hlatense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XUMHUYECKUE MPOIIECCHI, JIEKAIIUE B OCHOBE
IOPOMBIIIJICHHOTO TOJYYEHUS CEpHOM KHCIOTHI, aMMHaka, a Takxke C()OpPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAyYHBIX NPUHILMIAX M 3KOJOTHYECKHX IMPOoOJIeMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OpMHUPOBAHHOCTh YMEHUIN IPOBOAUTH BHIYUCIICHUS C UCTIOIb30BAaHUEM MOHSITHS «MaccoBast
JIOJIs1 BELIECTBA B PAacTBOPE», 00BEMHBIX OTHOLICHUN Ta30B NMPH XMMUYECKHX PEaKIUSIX, MAaCChl
BellecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce WU 00bEMY OJTHOTO
U3 YYacTBYIOIIMX B PpEaKIUH BEIIECTB, TEIUIOBOro 3(dekra peakiuu Ha OCHOBE 3aKOHOB
COXpaHEHMsI MaCChl BELIECTB, PEBPAILIEHUSI U COXPAaHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHMH COOIOAATh IMpaBHia MOJb30BAHUA XUMHUYECKOW IOCYIOH WU
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MPaBUIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;



c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh W BBINOJHATH XWMHYECKUH HKCIIEPUMEHT
(pa3nokeHUe TIEpOKCHIA BOJOPOAA B MPHCYTCTBUM KaTalU3aTopa, OINPENCICHHE CpPeIbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAITBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XMMHYECKOW pEaKIMh, PEaKIMd HMOHHOTO OOMEHA, KAa4eCTBEHHBIC PEAaKIMH Ha
cynb(ar-, KapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWS, PEIICHUE YKCIIEPUMEHTATBLHBIX
3agau mo TemMam «Metamiey M «Hemeramibl») B COOTBETCTBHH C IPAaBHJIAMH TEXHUKH
0€301aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOpaTOPHBIM 000PYJOBAHUEM, MIPE/ICTABIISATH
pe3yJIbTaThl XUMHYECKOTO SKCIIEpUMEHTa B (opMe 3alicCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BBIBOIBI HA OCHOBE THX PE3yJIbTAaTOB;

c(OPMHUPOBAHHOCTh YMECHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHYECKYH) WH(OPMAIIHIO,
MOJIy4aeMyI0 M3 pa3HBIX HCTOYHUKOB (CpEICTBAa MAacCOBOW KOMMYHHKAuH, WHTEpHET U
ApYTHUX);

c()OPMUPOBAHHOCTh YMEHHH COOMIOaTh MpaBWJIa 3KOJOTHYECKH  IeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH IEATEIBHOCTH B LENSAX COXPAHEHUs CBOETrO 370POBbS U
OKpYKaroIIeld MPHUPOIHON Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPraHU3MBI
OIpeNeIEHHBIX BEIIECTB, MOHUMAast cMbIci mokasatens [1/IK, moscHaTh Ha mpuMmepax crocoObl
YMCHBUICHUA U MPECAOTBPALICHUA UX BPCAHOT'O BO3I[CI>1CTBI/I$I Ha OpraHu3M 4YCJIOBCKaA,

JUIE OOYYalOUIMXCsS C OrPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbS: YMCHHE IPUMCHSTH
3HaHU 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMO3HAaHHA BEIIECTB U XUMHUYCCKUX SIBJIGHI/If/'I;

JUTSL CJICTIBIX M CITA0O0BUIAIINX O0YUArOIIUXCS: YMEHHUE UCIIOJIb30BaTh PEIbe(hHO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiinst s 3anuc XuMU4IecKuXx (hOpMyIL.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIIACC
Ne  HaumenoBaHue pa3fesioB U TEM IIPOrpaMMBbL
n/n

Paznen 1. Teoperuueckne OCHOBBI OPraHMYECKONW XUMHUH

1.1 TIIpenmer opraHuYecKOW XUMHUHU. Teopust CTPOCHHS
opranndeckux coeaquuenuii A. M. byrneposa

Uroro no pazneny

Pa3nen 2. Yrnesogopobl

2.1 TlpenenpHbIC YTIIEBOIOPOIBI — AJKAHBI

2.2 HenpenenbHbIE YTIEBOAOPOIbI: AIKEHBI, AJIKAICHbI, AJTKHHBI
2.3 ApomaTthyecKue yrieBoJ0pOIbI

2.4  TlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U UX repepadboTka
Hroro no pazneny

Paznen 3. Kucnopopacoaepskaiiye opraHn4ecKue CoeuHEHUs
3.1 Crouptel. ®enon

3.2 Anpnernasl. Kap6onossie kucnothl. CoxHbBIE d(DUPHI

3.3 VYrueBogsr

Hroro no pazneny

Paznen 4. A3zoTconepkaiine opraHnuecKue COeTMHEHUS

4.1 AwmwuHBI. AMUHOKHCIIOTHL. benku

J106aBUTH CTPOKY

Hroro no pazneny

Paznen 5. BeiIcOKOMONEKYIpHBIE COETUHEHUS

5.1 TIlnactmaccel. Kayuyku. Bonokna

Hroro no pazneny

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KommuectBo yacoB

Bcero KoHTposbHbBIE
paboThl

[IpakTrueckue
paboThl

OnexTpoHHbIe (IIU(PPOBHIE)
00pazoBaTeNbHBIE PECYPCHI



11 KJIIACC

Ne  HammeHoBaHUe pa3JieioB U TEM IPOTrPaMMBbI
/o

Pazgen 1. TeopeTnueckue OCHOBBI XUMUU

1.1 Crpoenue atomoB. Ilepuonnyeckuii 3akoH u [lepuoauueckas
cucTeMa XxuMudeckux sneMeHToB . . MenngeneeBa

1.2 CtpoeHnue BemecTBa. MHOrooOpas3ue BEIiecTB
1.3 Xwumudeckue peakiuu

Utoro no pazneny

Paznen 2. Heopranudeckasi Xumus

2.1 Meramibl

2.2 Hewmeramisl

2.3 CBsI3b HEOPTaHUYECKHX U OPraHUYECKHUX BEIIECTB
Hroro no pazneny

Pasnen 3. XuMud U KU3Hb

3.1 XwuMus u )Xu3Hb

Hroro no pasneny

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME

KomngecTBo yacos

Bcero KonTtpomnbHbie
paboThI

DnekTpoHHbIe (IU(PPOBLIE)

TpaxThuecKue 00pa3oBaTebHBIC PECYPCHI
paboThI
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