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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMuM Ha YpOBHE CpeaHEro oliero oopazoBaHus pa3padoTaHa Ha
ocHoBe @DepepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHuu B
Poccuiickoit ®enepanumy, TpeOOBaHUN K pe3yibTaTaM OCBOEHUS (denepanbHON
oOpa3oBarenbHON TMporpamMMmbl  cpenHero oOmiero ooOpazoanusi (OOII  COO),
npenacraBieHHbix B DenepanbHOM TrocyJapCcTBEHHOM 00pa30BaTEIbHOM CTaHIAPTE
COO, c yuérom Konnenuuu mnpenogaBaHusi y4eOHOro mpeamera «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzanusix Poccuiickoit denepannu, peanns3yromux OCHOBHBIC
o0pa3oBaTeNbHbIE MPOTPAaMMbI, UM OCHOBHBIX TMOJOXKECHUNH «CTpaTeruu pa3BUTHS
BocniuTanusi B Poccuiickoii @enepaunn Ha nepuon a0 2025 roga» (PacnopsixeHue
[TpaButenscTBa P® o1 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXO0JI0B K pa3pabOTKe MpOrpaMMbl MO XMUMHH, K ONPEIEIECHUI0 O0IIeH
cTparerud OOy4eHMS, BOCIIUTAHMS U PA3BUTHSI, OOYUAIOMIUXCS CPEICTBAMH y4€OHOTO
npeamera «Xumus» ang 10-11  kimaccoB Ha 0a30BOM  ypOBHE  COCTaBUIIU
koHnentyanbHbele mosiokeHus DOIOC COO o B3auMOOOYCIOBICHHOCTH IICJICH,
collepKaHusl, pPE3yJbTaTOB OOy4YEeHHS U TpeOOBaHWI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHME, MOJy4aeMO€ BBITYCKHUKaMHU 00I111e00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCA HEOTHEMIIEMOM YacThi0 MX 00pa30BaHHOCTH. OHO CIIYKHUT
3aBEPIIAIONIMM OSTallOM peau3allii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpPOBHE
KJTFOUEBBIX LICHHOCTEN, MPUCYIIUX LETOCTHON CUCTEME XUMHUECKOTO 00pa3oBaHusl. DTH
IIEHHOCTHU KAacaroTCs MO3HAHHUS 3aKOHOB MPUPOJIbI, HOPMUPOBAHUSI MUPOBO33PEHUS U
o0IIel KyJbTypbhl YEJIOBEKAa, a TAKKE JIKOJOTMYECKM OOOCHOBAHHOTO OTHOILUEHUS K
CBOEMY 3JI0POBbI0 U MPUPOJHOM cpeae. Peanusyercs xumuyeckoe o0Opa3zoBaHuE
00yJaromuxcsi Ha YPOBHE CPEIHEro oO0Iero oOpa3oBaHUsI CPEACTBAMHU Y4eOHOTO
npeaMeTa « XUMUs», COJIepKaHUE U MOCTPOCHHE KOTOPOTO OMPEAEIICHBI B TPOrpamMMe o
XUMUU C YYETOM CIeNM(PUKA HAYKU XUMUH, €€ 3HAUCHUS B MO3HAHWUU TPHUPOIBI U B
MaTepUaNbHONW >KM3HH OOIIECTBA, a TaKXKe C YYETOM OOIMX IeJied U MPHUHIUIIOB,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSTHIE CUCTEMBI CpEeTHEr0 00111ero o0pa3oBaHus B
Poccuiickon ®enepanum.

XUMHSI Kak DSJEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HWIPAaeT OCOOYyH poJib B
COBPEMEHHOM ITMBWJIM3AINK, B CO3JaHUM HOBOHM 0a3bl MaTepHalibHOW KynbTypbl. OHa
BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIIUICHHS, B CO3/ITAHUE
LEJIOCTHOTO TMpPEACTABICHHUS 00 OKpY’KalIleM MHpPE Kak O €IMHCTBE MNPUPOAbI U
YyeJoBeKa, KOTopoe (GopMmupyeTcs B XMMHUU Ha OCHOBE MOHUMAHHS BEIIECTBEHHOIO
COCTaBa OKPY’KaIOIIEr0 MUpPa, OCOZHAHMS B3aMMOCBSI3H MEXI1Y CTPOCHHEM BEUIECTB, UX
CBOWMCTBAaMHU U BO3MOKHBIMHU 00JIACTSIMU TTPUMEHEHUS.

TecHo B3aUMOJEHCTBYS C JPYTMMHU €CTECTBEHHBIMH HayKaMH, XHMUS CTaja
HEOTHEMJIEMOM YacTbI0 MHUPOBOM KYJbTYPhl, HEOOXOAMMBIM YCJIOBHUEM YCIEIIHOTO
TpyJa ® SKU3HH Kaxjaoro wieHa oOmiectBa. CoBpeMEHHass XUMHUS KaK Hayka
co3uaaTeNnbHas, Kak HayKa BBICOKUX TEXHOJIOTUI HAMpaBJICHA HA PEIIEHUE TI00AThHBIX
po0JIeM yCTOMYHUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECKOM, MUITIEBOA,
HKOJIOTUYECKOM 0€30IaCHOCTH U OXPaHBI 310POBbSL.



B cooTBeTcTBUM ¢ O0IIKMMU HENISIMU ¥ IPUHIIUIIAMHU CPEAHET0 001Iero 00pa3oBaHus
coaepkanue mnpenmera «Xumus» (10—11 kmaccel, 0a30BbI ypOBEHb HU3YYEHUS)
OpPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOy4aroluXcs,
HEOOXOUMYI0O UM JJi BbIpa0OTKM MHPOBO33PEHUECKUX OPHEHTHUPOB, YCIIELIHOTO
BKJIFOUEHUS B )KM3Hb COLMYMA, MIPOJIOJDKEHUSI 00pa30BaHUs B PA3NIUYHBIX 00JIACTIX, HE
CBS3aHHBIX HEIIOCPEJICTBEHHO C XUMUEM.

CocTaBigromyMuy IpeaMeTa « XUMHU» ABIAIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xuMus» U «OO0IIast 1 HEOpraHUYecKass XUMMUs», OCHOBHBIM KOMIIOHEHTOM COJAEPKaHUs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUU IO HEOPTraHWYECKON
XUMHH (C BKJIIOYCHHEM 3HAaHUW W3 OOIIe XWMHUU) U OpPraHUYEeCKOW XUMHH.
dopmupoBaHue JAaHHOW CHCTEMbl 3HAHUM TMPH HU3YYCHHH IMpenMera oOecreuynBaeT
BO3MOYKHOCTh PACCMOTPEHHMS BCETO MHOTr00Opa3us BEIIECTB HA OCHOBE OOIIMX MMOHSATHUH,
3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpraHuyecKas XuMus» copMUpOBaHa B IpOrpaMMe 110 XMMHUH Ha OCHOBE CHCTEMHOTO
HoJX0Ja K M3y4yeHUI0 Yy4eOHOro Marepuaja U OOYCJIOBJI€HA HCTOPUYECKH
000CHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha OMPEAENIEHHBIX TEOPETUUECKUX YpoBHsX. Tak, B
Kypce OpPraHMYECKOM XHMMHMH BELIECTBA PAaCCMATPUBAIOTCSA HA YPOBHE KIIACCUYECKOU
TEOPUU CTPOCHUA OPraHUYECKUX COCAUHEHUN, & TAK)KE HA YPOBHE CTEPEOXUMUYECKUX U
3JIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHUH BeulecTB. CBeneHus: 00 n3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PA3BUTHUU — OT YTJEBOAOPOJIOB JIO CIIOKHBIX OHMOJIOTHYECKH
aKTHBHBIX COCIMHEHMM. B Kypce OpraHn4ecKoM XHMHMHM MOJYy4aloT pPa3BUTHE
copMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOINEro 00pa3oBaHUs MEpPBOHAYAIHHBIC
NPEACTABICHUS. O XHUMHYECKOW CBSI3U, KIACCU()UKAMOHHBIX MPU3HAKAX BELIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKLINAH.

[lon HOBBIM yrjaom 3peHuss B mpeameTe «XuMHs» 0a30BOro  ypOBHS
paccMaTpuBaeTcsi M3yYEHHbIM Ha ypOBHE OCHOBHOTO 00Imero o0pa3oBaHUs
TEOPETUUECKUI MaTepuan U (akTOJOTMYECKUE CBEACHMS O BEIECTBAX M XUMUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XUMHs» 00y4JaroluMcst
IIPEOCTABIACTCS BO3MOXKHOCTH OCO3HATh 3HAYEHUE NEPUOJAMYECKOTO 3aKOHAa C
OOLIETEOPETUYECKUX U METOAOJOTHYECKUX MO3ULMNA, TIy0XkKe MOHITh HCTOPUUYECKOE
n3MeHeHHe (QYHKIMA JTOro 3akoHa — OT o0OoOmarmed 10 OOBACHAIONICH W
MIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWMKA O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOECHUH,
CBOWMCTBAaX M IMPUMEHEHUH, a TAKKE O XHMHYECKMX PEaKIUAX, MX CYIIHOCTH H
3aKOHOMEPHOCTSAX NPOTEKaHus nomnonHserca B Kypcax 10 m 11 knaccoB anemeHTaMu
COZEP/KAHUS, UMEIOIIIMMU KYJIbTYPOJIOTMYECKAN U MPUKIAAHON XapaKTep. DTU 3HAHUSA
CIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3M XUMUU C JIPYTUMHU HayKamMH, PACKpbIBAIOT €&
pOJIb B TO3HABATENbHOW W NPAKTUYECKON NEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCIHUTAHUIO YBAXXEHHsI K MPOIECCY TBOPYECTBA B O0JIACTH TEOPUH M NMPAKTUUECKUX
NPUJIO)KEHUH XUMHH, TOMOTAIOT BBIMYCKHUKY OPHEHTHUPOBATHCA B OOILIECTBEHHO HU
JUYHOCTHO 3HAYUMBIX MpoOJieMax, CBSI3aHHBIX C XMMHEW, KPUTHUYECKH OCMBICIUBATH
UHGOPMAIIMIO U IPUMEHSTH €€ /Ui NOMOJIHEHUS 3HaHUH, PeIEHUS] HHTEIIEKTYalIbHbIX



U SKCIIEPUMEHTABHBIX HCCIEIOBATEIbCKUX 3a1ad. B memnom copepxanue yueOHOTO
npeaMeTra «XuMUs» JAHHOTO YPOBHS U3Yy4Y€HHUs OPUEHTHUPOBAHO Ha (opMUpOBaHHUE y
00y4Jaroumxcsi MUPOBO33pEHYECKOM OCHOBBI JIsl MIOHUMaHUs GUI0CO(CKUX UACH, TAKUX
KaK: MaTepuajbHOE E€JUHCTBO HEOPraHMYECKOr0o W  OpPraHMYecKoro Mupa,
00YCJIOBIIGHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U CTPOCHHMEM, I103HABAEMOCTh
IPUPOAHBIX SBICHUM MyTEM AKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUN MEX]y HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX TMPoOJeM, a Takxke MmpoljemM cOepekeHUs IHEPreTHUECKUX PEeCcypCoB,
CBIPbSI, CO3/TaHUS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B murane pemeHus 3aad BOCIUTAHUS, PA3BUTHS U COIMATU3ANNNA O0yJarOIIHXCS
MPUHSATHIC TTPOTPAMMOM TT0 XUMHUH TOIXO0IBI K OTIPEICTICHUIO COJICP KAHMS U TTIOCTPOCHUS
mpeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHUBEPCAIBHBIX YyUEOHBIX JICUCTBHM,
UMEIONINX 0a30BOE 3HAUCHUE ISl PA3NIUYHBIX BUAOB JEATEIIBHOCTH: PEIICHUS TPOOIIEM,
MOKCKa, aHaJin3a U 00paboTKN UHPOpPMAIIMU, HEOOXOIUMBIX I TPUOOPETEHUS OIbITa
MPAKTUYECKON M HCCIEOBATENbCKON NEATETbHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B
MO3HAHUU XUMUH.

B npaxTuke npenojaBaHus XUMHUH Kak Ha YpPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHus,
TaKk ¥ Ha YPOBHE CpeJlHEero o0Iiero oOpa3oBaHus, MPU OMPEEICHUN COJIEPKaTeIIbHON
XapaKTEepUCTUKU IeJied M3ydeHHs] TpeJMeTa HallpaBJICHUEM IEePBOCTEIICHHON
3HAYUMOCTH TPAJAUIIMOHHO NPU3HAETCS (OPMUPOBAHME OCHOB XMMHUYECKON HAyKH Kak
00JacTi COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUIECKON JIEATEIHHOCTH YeIOBeKa U Kak
OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTYypbl. C METOIMYECKON TOYKH 3PEHHUS TaKOU
MIOJTXOJ] K OTIPEACTICHUIO TIeJIel N3yUeHHUs ITPeIMEeTa SIBISICTCS BIIOJIHE OMPaBIaHHBIM.

CoryracHO TaHHOW TOYKE 3pEHUS TJIABHBIMH IEJISIMHA H3yUCHUS MpeaMeTa « XUMUSD)
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBISIOTCS:

dbopMUpPOBAHUE CHUCTEMbl XMMHUYCCKHX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBBIC MOHSTHSI,
byHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTU JOCTYIHBIX OOOOIICHUIT MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHHUS;

dbopMHpoBaHHEe U pPa3BUTHE TMPEACTABICHUNH O HAYYHBIX METOJAaX IMO3HAHUS
BCIIECTB W XUMHUYCCKHX PEAKIUNA, HEOOXOMAMMBIX I TPHOOPETEHUS yMEHUI
OPHUEHTHUPOBATHLCS B MUPE BEIIECTB M XUMHYCCKHUX SBJICHUH, UMEIOIINX MECTO B MPUPO/IC,
B IIPAKTUYECKOU U IOBCEHEBHOM KU3HU;

pa3BUTHE YMEHUW W CIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C HAOMIOIECHUEM W
OOBSICHEHMEM XHMHUYECKOTO JKCIepUMEHTa, COOJIOACHUEM TpaBmiI 0e30MacHOro
oOpallleHHsI C BEIIECTBAMMU.

Hapsimy ¢ aTuMm, conmepxkaTenbHas XapaKTepUCTUKA IeJied W 3aJad U3yYeHUS
npeaMeTa B MPOrpaMMe MO XUMHUW YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUH C
HOBBIMH TIPHOPUTETAMU B CHCTEME cpeaHero obmiero oOpaszoBanus. CeromHs B
MPENoJIaBaHNM XUMHUHU B OOJBINEH CTEMeHW OTHAETCS MPEANOYTEHUE MPAKTHUECKOU
KOMITOHEHTE CoJiepKaHusi 0O0y4eHHs], OPUEHTUPOBAHHOM HA TMOJTOTOBKY BBITYCKHUKA
o01eo0pa3oBaTeIbHOM  OpraHM3alliy, BIQJACIONIEr0 He HaO0oOpoM 3HaHUM, a



(GYHKIIMOHAIBPHOW TPAMOTHOCTBIO, TO €CTh CMOCOOAMH U YMEHUSIMH AKTHUBHOTO
MOJTyYeHUs] 3HAHUHM U MPUMEHEHUS UX B PEATbHOM KU3HU JUJISl PEIICHUS MPAKTUIECKUX
3amad.

B cBsI3u ¢ ATHM TIpU WM3YYCHHH TMpeAMeTa «XUMUS» TOMHUHHPYIOIIEe 3HAUYCHHE
PUOOPETAIOT TaKUE MU U 3a/1a49H, KaK:

amanranus OoOyJaroIMXCs K YCIOBUSM JTWHAMHUYHO Pa3BUBAIOIIETOCS MHPA,
dbopMUpOBaHNE WHTEILICKTYyaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHMIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbBHOMY MPUHATUIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX
’KU3HCHHBIX CHTYAIIUsX, CBI3aHHBIX C BEIICCTBAMU M UX MPHUMCHEHHEM;

dbopMupoBanre y o0ydaromuxcsi KIIFOUEBbIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUN),
UMEIONINX YHHUBEPCAIbHOE 3HAUCHUE JJIS PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS
npobiieM, TMOMCKa, aHamu3a U 00paboTku UHPOpMAIMH, HEOOXOAUMBIX IS
IpUOOpETEHHs OMbITa JACSITENbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B MO3HAHUU
XMMHH, a TaKXe JJIs OLEHKH C MO3ULUI SKOJOTMYecKOoW Oe30IacHOCTH XapakTepa
BJIMSIHUSI BEILECTB U XMMHUYECKHX IPOILIECCOB HAa OPraHU3M YEJIOBEKa U MPUPOIHYIO
cpeay,

pa3BUTHE IMO3HABATEIBHBIX HWHTEPECOB, HMHTEIIEKTYalbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN O00YyYaromUXCs: CIHOCOOHOCTH CaMOCTOSITEIBHO MPHOOpETaTh HOBBIE
3HaHUSA 10 XMMHUU B COOTBETCTBUM C KU3HEHHBIMU IMOTPEOHOCTSAMH, HCHOIb30BaTh
COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TOVMCKA U aHAIIN3a Y4eOHO! U HayIHO-
MOMYJISIPHON MH(POPMALIMK XUMHUECKOTO COJEPKaAHUS;

dbopMUpOBaHHE M Pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO
MBIIUICHNAS, HAOIIOAATETbHOCTH, COOpPaHHOCTH, AKKYpaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHHUH W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIUTaHHE Y 00yYaronnxcs yOekIEHHOCTA B TYMaHUCTUIECKOW HAPAaBICHHOCTH
XUMUW, €€ BaKHOM pOJIM B PEUICHUH TJIO0AIBHBIX MPOOJIEM paIOHAIBHOTO
IPUPOJIOTNIOIB30BAHUS, TIONOJHEHUS] DJHEPreTUYECKUX PECYpPCOB U COXPAHEHUs
OPUPOJITHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpeXHOr0 OTHOIICHUS K
OpUpOJIE M CBOEMY 3/0pPOBbIO, a TaKXKe MPUOOPETEHUsI OIbITa HCIOJIb30BAHUS
TIOJTyYEHHBIX 3HAHWUW JUTSI TIPUHATHS TPAMOTHBIX PEIICHUIN B CHUTYaIlUSX, CBS3aHHBIX C
XUMHYECKUMH SIBIICHUSMH.

B ydeOHOM 1utane cpemHero oOIiero o0pa3oBaHus MpeaMeT «XuMus» 0a3z0BOTro
YPOBHS BXOJUT B COCTaB MpeAMETHOMN o0mactu « EcTecTBEeHHO-HAYUHBIE IPEAMETHI.

OO11ee yuCIO YacoB, OTBEAEHHBIX ISl M3YyYEHUS XUMHUHU, Ha 0a30BOM YpOBHE
cpeaHero oomiero odpazoBanus, coctapisger 68 yacos: B 10 kinacce — 34 gaca (1 gac B
Hezeno), B 11 knacce — 34 yaca (1 yac B Hezento).



COAEPXKXAHUE OBYUYEHUA

10 KUIACC

OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOU XUMHH

[IpenMer opraHMYecKOM XUMHUU: €€ BO3HUKHOBCHHE, Pa3BUTHE WU 3HAUCHUE B
MOJYYEHUH HOBBIX BEIIECTB W MaTepHaioB. Teopus CTPOCHUS OPraHUYECKHX
coenuHennit A. M. bytiepoBa, e€ ocHOBHble MoJioKeHUs. CTpyKTypHbIE (DOpPMYIIbI
OpraHUYeCKUX BeUlecTB. I'oMoiiorus, u3omepus. XUMHUECKasi CBA3b B OPraHUYECKHX
COEIMHEHMSIX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenne o KiaccupukauMy OpraHudeckux BemecTB. HomeHnknaTtypa
OpPraHUYECKUX COECIUHEHUN (CUCTEMAaTHUYeCKasi) U TPUBHUAJIbHbIE HA3BaHUS BAXKHEUILINX
IIPEACTABUTENIEN KIACCOB OPTaHUYECKUX BEILECTB.

OKCHEepUMEHTAIbHBIE METOAbl M3YYEHHMS BEIIECTB MW WX IPEBpalICHUM:
O3HaKOMJIEHHE C OoOpa3lamMy OpPraHWYEeCKUX BEIECTB M MaTepuajlaMH Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHMYeCKHMX BEIECTB, HAOJIOJIEHUE U OMNHCAHUE
JEMOHCTPALIMOHHBIX OIBITOB I10 MPEBPAILEHUIO OPraHUYECKUX BELIECTB IIPU HarpeBaHUHU
(ruaBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

Yriesoaopoast

AJKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTHYECKUH psAl. MeTaH U 3TaH — NPOCTENIINE
IPEICTaBUTENN aJKaHOB: (PU3NUYECKUE U XUMHUECKHE CBOMCTBA (peaKlMK 3aMEIIECHUs U
TOpEHNs ), HAXOXKACHUE B IPUPOJIE, TOITYUEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUU pAA. DTWIEH U MPONWIEH —
IPOCTEUIINE NPEICTABUTENN AIKEHOB: (PU3MUYECKUE U XUMUYECKHUE CBOMCTBA (pEeaKuu
TUAPUPOBAHUS, TAJOr€HUPOBAHUS, TUAPATALMH, OKHCICHHUS M TMOJUMEPHU3ALNHN),
MOJIyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyrtanuen-1,3 u wmetunOyraauen-1,3: cTpoeHue, BaKHeUIINe
XUMHUYECKHe CBoicTBa (peakuust mnonuMepusanuu). IlomyueHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTMUECKUN psiA. ALIETUICH —
OPOCTEHIINI MpeICTaBUTENb AIKHUHOB: COCTaB, CTPOEHUE, (PU3MUECKUEe U XUMUYECKHE
CBOMcTBa (peakuuu TUIAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIpaTallld, TOPEHUs),
NOJIyYEHHUE U IPUMEHEHHE.

Apensl. ben3zon: cocraB, cTpoeHue, GU3nYecKue 1 XMMUYECKHUE CBOMCTBA (peakiuuu
raJIOTEHUPOBAHMSI W HUTPOBAHHUA), MOJIyYEeHUE M TpumeHeHue. Tonyon: cocmas,
cmpoenue, Quauueckue U XumuueckKue C60UCMBA (PeaKyuu 2alo2eHUpoOBaHusl U
HUMPOBAHUsL), noyyeHue u npumerneHue. TOKCUUHOCTh apeHOB. |'eHeTHyeckasi CBS3b
MEXKy YIIEBOAOPOAAMH, MPUHAIIEKAIUMHA K PA3TUYHBIM KJIACCaM.

[IpupoHbie UCTOYHUKHU YTI1eBOAOPOOB. [IpupoaHslii ra3 U nomyTHeie HEPTIHBIC
ra3el. HeTb 1 €€ npoucxoxaenre. CrnocoOsl nepepaboTku HeTH: TEPEeroHKa, KPeKUHT
(TepMuueckuii, KaTanmuTUdeckuii), muponus. I[lpomykTel mnepepaboTku HedTH, HUX
NPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObITy. KamMeHHBIH yroip M NPOIYKTHI €ro
nepepadoTKy.



OKCIIepUMEHTAIbHBIE METOJIbl M3YyYEeHUSI BEIIECTB U UX [PEBPAIICHUIL:
O3HAaKOMJIEHHE ¢ o0pa3llaMM IJIacTMacc, KaydyyKoB M pe3uHbl, koyekuuu «HedTe» u
«YTOoap», MOIEIUPOBAHUE MOJIEKYJ YTJIEBOJOPOJOB U TalOr€HONPOU3BOIAHBIX,
MPOBEICHNE MPAKTUYECKOW PabOThI: MOJyUYEHUE STUIICHA U U3yUYEHUE €0 CBOWCTB.

Pacuérurle 3amaqn.

Boluncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEILECTBA WJIM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, OO0BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UIIU MPOAYKTOB PEAKIINH).

Kucsopoacoaep:kamnue opranndeckue coelMHeHUs

[IpenenpHble OTHOATOMHBIE COUPTHL. METaHOJI U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMHUYECKUE CBOMCTBA (peakiMu C aKTUBHBIMU METaJIaMU, TajJOTr€HOBOJIOPOJIaMH,
ropeHue), MpuMeHeHrne. BoaopoaHbIe CBS3M MEXAY MOJIEKyJaMu cnupToB. JleiicTBue
METaHOJIa ¥ 3TAHOJIa HA OPTaHU3M YEeJIOBEKA.

MHoroaToMHble COUPTHI. DTUIICHTIIUKOIb U TIUIEPUH: CTPOCHUE, (PU3UUYECKHUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBUE CO IICJIOYHBIMM METaUIaMH, KaueCTBEHHAas
peakius Ha MHOTOAaTOMHbIEC CIUPThI). JleiicTBUe Ha opraHu3M uenoBeka. [I[puMeHeHue
[JIMLEPUHA U STUJICHTIIUKOJIA.

deHoJ1: CTpOeHUE MOJIEKYJITbI, GU3UUECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
dbenona. [Ipumenenue deHoma.

Anpaerunpl U kemowusi. DopManbIeTul, alleTalbIeTHa: CTpoeHue, GU3NIeCKue u
XUMHUYECKUE CBOMCTBa (peakiuu OKHUCICHUS W BOCCTAHOBJICHMS, KauyeCTBEHHBIE
peakiuun), MoJIydeHue U NMPUMEHEHHE.

OnHOOCHOBHBIE MpeNieSibHbIe KapOOHOBBIE KHCJIOTHI. MypaBbuHAs M YKCYCHas
KHUCJIOTBI: CTpOeHUE, (U3NYECKUE U XUMUIECKHE CBOMCTBA (CBOMCTRA, OOIITME JIJIs Kilacca
KHCJIOT, peakuusi dTepudukanuu), moiaydyeHue u npuMeHenue. CreapuHoBas W
0JICMHOBAsI KUCJIOTHI KaK MPECTaBUTEN BBICIIIMX KAPOOHOBBIX KMCIOT. MbLja KaK COJIA
BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

CrnoxxHple >QUpPbl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MIpOSN3 CIOKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. bruonornyueckas posb )KUPOB.

VYrieBonpl: cocTaB, KiacCUUKAIMS YTIIEBOJOB (MOHO-, JU- W TOJUCAXapPUIIbI).
['11r0K03a — MpOoCTEeNIMI MOHOCaXapHd: 0OCOOCHHOCTH CTPOCHHS MOJICKYJIbI, PU3HYECKHE
U XUMHYECKHE CBOWCTBa (B3aumojeictBue c runpokcugom wmenu(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuna cepedpa(l), BoccraHoBieHue, OpOKEHHE TIIOKO3bI),
HaxXOXKJEHUE B MpUpOJie, TPUMEHEHHe, Ouosiornueckas posb. Potocunre3. Opykro3a
KaK M30MEP TITFOKO3HI.

Kpaxman u uesmmono3a kKak TpupojHble Togumepbl. CTpoeHue Kpaxmana u
1EeJUTI0103bl. DU3MYECKHUE U XMMUYECKHE CBOMCTBA KpaxMalia (THAPOJIU3, KaueCTBEHHAs
peaKkIus ¢ UOJIOM).

DKCIepUMEHTaTbHBIE METO/IbI M3yUEHHUSI BEIIECTB U UX ITPEBPAIICHUI: TTPOBECHNUE,
HAOJNIOZICHNE W  OMHCaHWUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
KAUEeCTBEHHbIC PEAKIMM OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE JTaHOJa OKCHUIIOM
menu(ll)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TIIHMIEPUHA C TUIPOKCHIOM
meau(ll)), ampaerumoB (OKHCIEHHE aMMHA4YHBIM pacTBOpoM okcuaa cepebpa(l) u




rugpokcugom  Menu(ll), B3aumopeiicTBue Kpaxmaiaa C  HMOJAOM), MPOBEJICHHE
MPaKTUYECKON pabOThI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTBHI.

Pacuérurle 3amaqn.

Bbluncienuss o ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJTUYECTBA
UCXOJTHOTO BEILECTBA WM TMPOAYKTa PEAKIUU [0 HU3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEAKIIHH).

A30TcozeprKallie OPraHun4eCKUe COCTUHEHUSL.

AMUHOKHUCIOTBl Kak aM(OTepHbIE OpraHWYecKue coeAuHEeHHUs. DPU3NYecKue u
XUMHUYECKUE CBOMCTBA aMUHOKHUCIIOT (Ha MpuUMepe riauiurHa). buonornyeckoe 3HaueHue
aMuHOKHUCIHOT. [lentuepl.

benkn Kkak TOpUPOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas,
BTOpPHYHAs U TPETUYHAS CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOIIH3,
JeHaTypalus, Ka4eCTBEHHbIE PEaKUU Ha OEJIKH.

OKCIepUMEHTANIbHBIE METObI U3YUYEHHUSI BEIIECTB U UX NPEBpAILEHUI: Ha0JIt01eHNE
U OINKCaHUE JIEMOHCTPAllMOHHBIX ONBITOB: JEHATypalus OEJIKOB IpU HarpeBaHWH,
[[BETHBIE PEAKIMH OEJIKOB.

BbicokoMoJIeKyJIsIDHbIE COeIMHECHUS

OCHOBHBIE TMOHATUS XUMHUHU BBICOKOMOJEKYJSIPHBIX COCAUHEHUN: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb MOJIMMEPU3ALNH, CPEIHSASI MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUIN — MOJUMEpPHU3aLUs U
MOJINKOH/ICHCALIHSL.

OKCIepUMEHTAJIbHBIE METOAbl HM3YYEHHsS] BEIIECTB M WX [PEBpAIICHHIA:
O3HAaKOMJIEHME C O0pa3luaMu MPUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IUIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peannsanuss MeXnpeIMETHBIX CBSI3€U NMPU MU3YYEHUHU OPraHUYeCcKON Xumuu B 10
KJIaCCe OCYIIECTBIISIETCS YE€pe3 HCIOJb30BaHUE KaK OOLIMX ECTECTBEHHO-HAyYHBIX
NOHATUH, TaK W TOHATHH, SIBISIOIIMXCS CUCTEMHBIMU JUIA OTAEJBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE IOHATHS: ABJICHUE, HAYUHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpusl, aHaJlu3, CUHTE3, Kiaccu(UKalus, NEPUOAUYHOCTb, HAOIIOIEHUE, U3MEPEHUE,
DKCIIEPUMEHT, MOJIEJIMPOBAHMUE.

dusnka: Matepus, 3HEPrus, Macca, aToM, 3JEKTPOH, MOJIEKYJIA, SHEPreTUHUECKUI
YpOBEHb, BEUIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSIHUE BeIleCTBa, (hU3UUECKUE
BEJIMYMHBI U €UHULBI UX U3MEPEHUS.

buonorusi: knerka, opranu3M, Ouocdepa, 0OOMEH BeUIECTB B OpraHuU3Me,
dboTOCHUHTE3, OMOJIOTMYECKH aKTUBHBIE BelllecTBa (OCJIKH, YTIE€BObI, KUPbI, PEPMEHTHI).

['eorpadusi: MuHepanbl, TOpPHbIE MOPOIbI, MOJIE3HbIE HCKOMAeMble, TOILIUBO,
pecypcehl.

TexHOoJorus: NMUIIEBBIE MPOAYKTHI, OCHOBBI PallMOHAIBHOTO MUTAHHS, MOIOLIUE
CpENCTBa, JIEKAPCTBEHHBIE U KOCMETUYECKUE MPENapaThl, MATEPUAIIBI U3 UCKYCCTBEHHBIX
Y CUHTETHYECKUX BOJIOKOH.

11 KIIACC



OBIIIASA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHHU

XUMHUECKHI 3JeMeHT. ATOM. Sapo aroMa, M30TOMbI. DJIEKTPOHHAs 000JIOYKA.
DHEpreTHYECKUe YPOBHH, IMOAYPOBHH. ATOMHBIC OpOMTamM, S-, P-, d- DIIEMEHTHI.
Oco0eHHOCTH pacipeieNieHus SJIEKTPOHOB MO0 OPOUTANISIM B aTOMax 3JIEMEHTOB TIEPBBIX
YeTBIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpallHsi aTOMOB.

Ilepunonnueckuit 3axkoH u llepuoanueckas cucrema Xxumudeckux sneMeHToB /1. U.
MenpneneeBa. CBsi3b neproinuecKkoro 3akoHa u Ileproanueckoil CUCTEMbl XUMUYECKHUX
anementoB JI. WM. Menneneesa ¢ COBpPEMEHHOM TEOPHUEW CTPOEHHsS ATOMOB.
3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XMMHYECKHX DJIEMEHTOB W 00pa3yeMbIX HMHU
MPOCTBIX U CJIOKHBIX BEHIECTB IO TPYyIIaM U MepuojaM. 3HAYCHUE MEPUOAUYECKOTO
3aKOHA B PA3BUTHU HAYKH.

CrpoeHnue BellecTBa. XUMUYECKas CBs3b. Bubl XuMuueckoil cBsiu (KOBaJICHTHAs
HEMoJISIpHAas H TOJspHasi, HWOHHAs, MeTauinyeckas). MexaHu3mbl 00pa3oBaHUS
KOBAJICHTHON XMMHYECKOM CBSI3M (OOMEHHBIN M JOHOPHO-aKIeNTOpHBIN). BomopoaHas
CBSI3b. BaJIeHTHOCTB. DNEKTPOOTPpULIATENBHOCT. CTENEHb OKUCICHUS. VIOHBI: KATUOHBI
Y aHUOHBI.

BemiecTtBa MOJEKYISIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA
COCTaBa BeIECTBA. THUIIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCThH CBOMCTBA BEIIECTB
OT THUIIA KPUCTAUINYECKOU PEIIETKH.

[TonsiTe 0 nucnepcHBIX cucTeMax. ICTUHHBIE U KOJUIOUIHBIE PacTBOPBL. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHMyecKux coeluHeHuid. HomeHkaTypa HeopraHu4ecKux
BEIIECTB. [ €HEeTHYecKass CBS3b HEOPTraHMYECKUX BEIIECTB, MNPUHAIICKAINX K
Pa3IMYHBIM KJIacCaM.

Xumnueckas peakius. Knaccudukanus XMMUYECKUX PEAKIMi B HEOPTaHMYECKOU
U OPraHMYeCcKON XHMMHUHU. 3aKOH COXPAHEHHUS MAacCChl BEILECTB, 3aKOH COXPAHEHUsS U
MIPEBPALIECHUS YJHEPTUU [IPYU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasziuyHbIX (akTopoB. OOpaTuMbIe
peakunu. XuMuueckoe paBHoBecre. DakTophl, BIUSAIOLIME HA COCTOSHUE XUMUYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTponutryeckas auccoumarnus. CuiabHble MW ciiadble 3ekTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

ODKCHEPUMEHTAJIbHBIE METOAbl H3YYEHUS BEIIECTB W WX MPEBPALICHUI:
neMoHcTpanusi Tabnun «llepuoandeckas cuctema Xumudeckux sjaementoB [ .
MenneneeBay, H3ydeHUE MOJEICH KPUCTALIMYECKUX pEIIETOK, HaONIoACHUuEe U
ONMCAaHUE JACMOHCTPAIMOHHBIX M J1AOOPATOPHBIX OMBITOB (Pa3OKEHHE TMEePOKCUJIA
BOJOPOJa B IMPUCYTCTBHM KaTalU3aTopa, ONPENCIIEHUE CpPEelbl PACTBOPOB BELIECTB C
MOMOIIIBI0 YHUBEPCAILHOTO WHJWKATOPa, PEAKIIMA HOHHOTO OOMEHa), MPOBEACHHE
MPaKTUYECKON paboThl «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
pEeaKInumny.

PacuérHble 3anaumn.



Pac4érel Mo ypaBHEHHSIM XUMHUYECKHUX PEAKIIMN, B TOM YHCIE TEPMOXUMUUYECKUE
pacu€Thl, pacU€Thl C UCIIOJIBL30BAHUEM MOHATHUS «MACCOBAasi JIOJISl BEIIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. [lonoxxenune HemeramoB B Ilepuogmyeckoil cucreMe XMMHYECKHX
anemenToB J1. 1. MenpeneeBa u 0COOCHHOCTH CTPOEHHUS aTOMOB. DU3UYECKHUE CBOMCTBA
HEMETAJUIOB. AJUIOTPOINMS HEMETa/UIoB (Ha MpUMEpe KHUciaopoja, cepwl, docdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOT€HOB, CEphbl, a30Ta,
docdopa, yriaepoga u KpeMHHs) U UX COCAUHEHUH (OKCHIIOB, KHUCIOPOICOACPKAITUX
KHCJIOT, BOJIOPOJAHBIX COCTMHEHH ).

[IprMeHEeHNE Ba)XHEUIIMX HEMETAIUIOB U UX COCIMHEHMM.

Meramnel. llonoxenne wmeramnoB B llepuoandeckon cucTeME XUMHYECKHX
anemeHToB JI. 1. MenzaeneeBa. OcOOEHHOCTH CTPOEHHUS 3JEKTPOHHBIX 000JI0UEK aTOMOB
MetaioB.  OOmme  ¢gusmueckue cBoiictBa MerauioB. CIulaBel  METaJUIOB.
DJIEKTPOXUMHUYECKUI PsiJl HAPSKEHUH METAJJIOB.

XHUMHUYECKHE CBOMCTBA BAKHEHUINIMX META/UIOB (HATpUM, KaJIUi, KaJlbIIMi, MarHui,
ATFOMUHUH, ITUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUI.

OO61ue criocoObl MOJIy4eHUsT MeTAILIOB. [[ppuMeHeHne MeTaioB B ObITY U TEXHHUKE.

DKCNEpUMEHTaIbHbIC METO/Ibl M3YYEHHS BEIIECTB M UX MPEBPAILCHUN: U3yUCHUE
KOJUISKIIMM  «MeTauiel W CIUIaBb»,  OOpaslloOB  HEMETAUIOB,  pelIeHUe
AKCIEPUMEHTANbHBIX 3a/la4, HaOJIOJACHUE U OINHCAaHUE JEMOHCTPALIMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJIEUCTBHE THAPOKCHUIA ATTFOMUHHUS C PACTBOPAMH KUCIIOT
U 1IeJI0YeH, KAYeCTBEHHBIC PEAKI[MU Ha KATHOHBI METAJLJIOB).

Pacuérnrple 3agaun.

Pacuétel maccel BemiecTBa WM O0OBEMA Ta30B IO HM3BECTHOMY KOJUYECTBY
BEILIECTBA, Macce WM 00bEMY OJHOTO U3 YUYACTBYIOIIMX B PEAKIIUU BEIIECTB, PacUEThl
Macchl (00BbEMa, KOJMYECTBa BEIECTBA) MPOIYKTOB PEAKIIMH, €CIIM OJHO M3 BEIECTB
MMEET MPUMECH.

XUMHUA U KU3Hb

Ponp xumum B oOecrnedeHHMH DKOJIOTHYSCKOM, DHEPreTHYSCKOW U IHUIIEBOM
0€301acHOCTH, Pa3BUTHH MEIUIIMHBL. [IoHATHE 0 HAYYHBIX METOJaX ITO3HAHUS BEICCTB
Y XUMUYECKUX PEAKIUH.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIJICHHOTO TMOJYyYeHUS
BaKHEHIIINX BEILIECTB.

UenoBek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIINE CTPOUTEIBHBIC MATEPHUAIIBI,
KOHCTPYKIIMOHHBIE ~MaTe€puayibl, KpPACKH, CTEKJIO, KEepaMHKa, MaTepuaibl JJis
AIIEKTPOHUKH, HAHOMAaTEPHaJIbl, OPTaHUYECKUE U MUHEPATbHBIC YI0OpEHMUS.

XuMHST W 3J0pOBbE YEJIOBEKA: IpaBUja MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, IMpaBwiia OE30MaCHOTO HCIIOJIL30BaHUS TMPENapaToB OBITOBOW XHWMHHU B
MTOBCEIHEBHOM JKU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MeXNpPEIMETHBIX CBS3€H MpHU M3y4eHHH OOIIEH M HEOpraHWYECKON
xumun B 11 Kjacce OCyIecTBISETCA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-



HAay4YHBIX MOHSATHI, TaK W TOHSITUH, SBISIOUMXCA CHUCTEMHBIMU [JISi OTACJIBbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO01Me ecTeCTBEHHO-HAYYHbIC MOHATUS: HAYYHBIHN (haKT, TUIIOTE3a, 3aKOH, TEOPHs,
aHalu3, CHUHTE3, KilacCUUKaIKs, TMEePUOJAUYHOCTh, HAOIIOEHNE, JKCIEPUMEHT,
MOJICJIMPOBaHUE, U3MEPEHUE, SIBJICHUE.

®duszrka: MaTepusi, YHEPTHUs, Macca, aTOM, SIEKTPOH, POTOH, HEUTPOH, HOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, SHEPreTHUYECKUH YpPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (PU3MUYECKUE BEIUYMHBI M SAUHUIIBI UX W3MEPCHUSI,
CKOpOCTBb.

buonorus: kineTka, opraau3M, 3KocucTema, orochepa, MaKpo- 1 MUKPOIIECMEHTHI,
BUTAMUHBI, OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpanmbl, TOPHBIC TMOPOIBI, MOJIE3HBIC HCKOMAeMbIe, TOILIMBO,
pPECYpCHI.

TexHonorus: XuMHYECKass MPOMBIIIIEHHOCTh, METaJUIyprusi, IPOU3BOJCTBO
CTPOUTENBHBIX  MATEPHUANIOB, CEIbCKOXO3SMCTBEHHOE  IMPOM3BOACTBO, MHIIEBas
MPOMBIILJIEHHOCTb, dbapmarneBTUUECKAS MIPOMBIIICHHOCTb, IIPOU3BOJICTBO
KOCMETUYECKHX  MpPEenaparoB, MPOU3BOJCTBO  KOHCTPYKIHMOHHBIX  MaTEpHUAJOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA TTPOI'PAMMGBI 110 XUMUN
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBinuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
nporpaMMm CpeiHero oOmero ooOpa3oBaHUsi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToanueckoil OCHOBOM i pa3paOOTKU IUIAHUPYEMbBIX
pe3ynbTaTOB OCBOEHUS MPOTPAMM CPEJTHEr0 O0IIero oOpa3oBaHus SIBISETCS CUCTEMHO-
NEATEeIIbHOCTHBIN MOXO/I.

B cooTBeTCTBMM € CHCTEMHO-AEATENLHOCTHBIM TOJAXOJAOM B CTPYKType
JUYHOCTHBIX PE3YJIbTATOB OCBOCHUS TMpenMeTa « XUMUs» Ha YPOBHE CPEIHETO OOIIETO
00pa3oBaHMsI BBIJICTICHBI CIASAYIOMIAE COCTABIISIONINE:

OCO3HAaHHE OOYYAIOUIUMHUCS POCCHUMCKOM TPaKIaHCKOM UJEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPE/IEICHUIO;

HaJIM4K1e MOTUBAIIMK K O0YyUEHHUIO;

[[EJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEKIEHUW JMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U MCTOPUUYECKHUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOydYaromuxcsi pYyKOBOJICTBOBAThCSI B  CBOEH
JEATEIIbBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMHU, PUCYIIUMHU LETOCTHON CUCTEME
XUMHUYECKOTO 00pa30BaHus;

HaJIM4KME TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh IEJIH
U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE Pe3yabTaThl OCBOCHUS MIPEAMETA « XUMUS» JOCTUTAIOTCS B €IMHCTBE
y4eOHOM M BOCHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBHU C T'yMaHUCTHYECKHUMH,
COIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMU U UJ€aJIaMU POCCUMCKOTO
rpakIaHCKOTro 00I1IeCTBa, MPUHSITHIMU B OOIIECTBE HOPMAaMU U TIpaBUJIAMU TTOBEJICHUSI,
CIIOCOOCTBYIOIIUMH TPOIIECCAaM  CAaMOTIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOIO
CTAHOBJICHUS JIMYHOCTH O00YyUYarOIIHNXCA.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUS  MpeaMera  «XUMHUSD»  OTpaxkaroT
c(hOpMUPOBAHHOCTh  OMbITA T[IO3HABATEJIBHOW M  MPAKTUYECKOW  JCSTEIBHOCTH
00ydJaronmxcs Mo peayn3aliy IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS OO0YYaIOUUMHUCA CBOMX KOHCTHUTYLHOHHBIX TMpaB M O0OSI3aHHOCTEM,
YBa)KECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLIMAIBHBIX HOpMaX U MIpaBUIax MEKIMYHOCTHBIX OTHOIIEHU B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN NESATEILHOCTH MPHU CO3JaHUU YYEOHBIX
MIPOCKTOB, PEIICHUU YYEOHBIX W TO3HABATEIbHBIX 3aJ1a4, BBHIMOJHEHHUH XUMHYECKUX
AKCTIEPUMEHTOB;

CITOCOOHOCTH MOHUMATh U TIPUHUMATh MOTHBBI, HAMEPEHUS, JOTUKY U apTyMEHTBI
JPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YUYEOHON JAESTEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS

IEHHOCTHOTO  OTHOIIEHUSI K HMCTOPUYECKOMY UM  HAyYHOMY  HAacleAHIo
OTCUYECTBECHHON XMMUM,;



YBOXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTM TEOPUU H MPAKTUYECKOTO
OPUMEHEHUsI XHWMHUH, OCO3HAHUSI TOr0, 4YTO JIOCTHKEHUSI HAayKH €CTh pe3yibTaT
JUTUTENIbHBIX HAOMIOACHUH, KPOMOTIIUBBIX SKCIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSIHHOTO
TpyJa y4EHBIX U MPAKTUKOB,;

WHTEpeca W IO3HABATEJIbHBIX MOTHUBOB B TMOJIYYEHUHM U IOCJICAYIOIIEM aHaJIU3e
uH(OPMAIUH O MEPEAOBBIX JTOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHMBATh CUTYAaIlMH, CBS3aHHBIC C XMUMHYCCKUMU SIBJICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI
U LIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIUN
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHME MOCIIEICTBUI ITUX MOCTYIIKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMAaHUA LIEHHOCTEN 3/10pOBOT0 U Oe30macHoro oopasa Ku3HU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PU3WYECKOMY U TICHUXUYECKOMY
3J10pPOBBIO;

COOJIIOJIEHUsI TpaBWJl OE30MaCHOr0 OOpallleHus C BeHIeCTBaMU B  OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOM NEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTU MPaBUJI WHIUBUYAIBHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHUSI TIOCJICICTBUM W HENPUSITUS BPEIHBIX MPUBBIYEK (yMOTPEOJICHUS
QJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4e€OHO-UCCIEI0BATEIBLCKOM IEITEIIHbHOCTH,
0OI1IECTBEHHO TOJIE3HON, TBOPUYECKON U JPYTUX BUJIAX JACATECIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4YacTHE€ B PELICHUM MPAKTUYECKUX 3aJlady COLUAIBbHOU
HaIpaBJIEeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuii pa3InyHOro pojia, B TOM YHCIIe
Ha OCHOBE MMPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHHUS K TPYAY, JIOJAM TPpyJa U pe3ysibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIIMBHIYaJIbHOM TPACKTOPHH 0Opa30BaHUS,
Oynyiei mpodeccuu W peanu3aiii COOCTBEHHBIX >KM3HEHHBIX IJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEW K XHMHUHU, HMHTEPECOB U TNOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKU II€JIeCO00pPa3HOr0 OTHOLIEHUS K TpHUpOAe, KaK HCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3EMIIE;

MOHMMAHUSl TJIOOAJTBHOTO  XapakTepa JKOJOTHMYECKUX MpoOJieM, BIUSHUS
PKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATILHOM CpEbl;

OCO3HAHMS HEOOXOIWMOCTH HCIOJB30BaHUS JOCTHKEHUN XUMHH JJISi PEIICHUS
BOIIPOCOB PAIMOHATBHOTO MPUPOIONIOIB30BAHUS;



AKTUBHOI'O HEIPUATHUS JEUCTBHM, NMPUHOCAIIMX BpPEI OKPYKAKOLIEH IPUPOIHOU
cpene, yYMEHHUS MPOTHO3MPOBATH HEOJArONPUATHBIE HKOJIOTHYECKUE TOCIEACTBUS
IpeANnpPUHUMAEMbIX IEUCTBUM U MPEJOTBpALIATh UX;

HaJIM4YMsI PA3BUTOTO SKOJOTMYECKOTO MBIIIJICHUS, SKOJOTUYECKON KYJIbTYpHI,
OMbITa JEATEIBHOCTH SKOJOTUYECKOW HAINpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMHU B TIO3HABATENbHON, KOMMYHUKATUBHOM M COLIMAJIBHON MPAaKTUKE, CIOCOOHOCTH U
YMEHUS aKTUBHO MPOTHUBOCTOATH UJIC0JIOTHH XeMohoOuH;

7) UEHHOCTH HAYYHOI'0 NO3HAHMSL:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOMN MPAaKTUKU;

NOHMMAaHUA CHEU(PUKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiiu B (OPMUPOBAHUU
PAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JIaHUH LIEJIOCTHOIO MPEACTABICHUS 00
OKPY’KaIOIlleM MHpE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKAa, B MO3HAHUU IPHUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUu NpoOIeM COXpaHEHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COO0M 3HAUMMOCTH XUMHH JJI1 COBPEMEHHON LIMBUJIN3ALIUU: B €€
I'YMaHHCTUYECKOW HAMpPaBICHHOCTH W BaXXHOW pOJIM B CO3JAaHUM HOBOM 0a3bl
MaTepUaIbHOU KYJIbTYphI, PEHICHUU TIOOATBHBIX MNPOOJIEeM YCTOMYHMBOTO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, IHEPreTUUECKOM, MUIIEBON U HKOJIOTHYECKOM O€30IacHOCTH,
B Pa3BUTUU MEIULIMHBI, 00ECIEYEHUH YCIIOBUM YCIEUIHOIO TpyAa U 3KOJIOTHMYECKU
KOM(OPTHOM KU3HU KaXJA0Tr0 YieHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOM IpaMOTHOCTU: MMOHMMAaHHUS CYHIHOCTH METOJOB MO3HAHUS,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIOCOOHOCTH HCIOJb30BaTh MOJy4aeMble
3HAHMS IJIs1 aHaIu3a U OOBSACHEHHUS SIBJICHUI OKpPYKAlOLIEro MUpa M MPOUCXOJAIINX B
HEM H3MEHEHUH, yMEHUs JieJaTh OOOCHOBAaHHBIE 3AKIIOYEHHS HA OCHOBE HAy4HbBIX
(aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOJYYEHUS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbBHO MCIOJIb30BaTh XMMHUUYECKHE 3HAHUS JJI PEIICHUS
po0JIeM B peasbHBIX KU3HEHHBIX CUTYaIIUSX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBbCKON EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMIO,
K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBUU C >KU3HECHHBIMU
MOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSAM TpyJa B pas3lMyHbIX cdepax NpodecCHoHaTbHON
NEATEIbHOCTH.

METANIPEJMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE PE3yJIbTaThl OCBOCHHS YU4EOHOTO MpeaMeTa « XUMHUs Ha YPOBHE
cpeaHero o0IIero 0opa3oBaHus BKIHOYAIOT:

3HAYMMBbIE TUIS dbopmupoBaHUs MHPOBO33PEHNUS oOy4arommxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOIIeHAYyYHbIE TMOHATHSA, OTpa)Xarolue
LEJI0CTHOCTh HAYYHON KapTUHBI MUpa U CIELIU(PUKY METOI0B [TO3HAHUS, UCTIONb3YEMBIX
B €CTECTBEHHBIX HayKax (MarTepus, BELIECTBO, HEPIHs, SIBJIECHUE, MPOLECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIEIOBaHHE,
Ha0JI0/IEHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHE);



YHUBEpCAIbHBIC Yy4eOHBbIC JEeUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHBIC,
peryisiTuBHbIE), oOecneunBaromue GopMmupoBaHue (GyHKIMOHATBHOM TPaMOTHOCTU U
COIMAIbHON KOMITETEHIIUU 00YYaIOIUXCs;

CIIOCOOHOCTh O0OYYAIOIUXCSl MCIOJB30BaTh OCBOEHHBIC MEKIUCIUILIMHAPHBIE,
MHUPOBO33pEHYECKHE 3HAHUS U YHUBEPCAJIbHBIE yueOHbIE IEUCTBUS B TO3HABATEILHON U
COLMAJIbHOM MTPaKTHKE.

MeTtanpenMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIaJCHIE YHUBEPCATbHBIMU YU€OHBIMU
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISATUBHBIMU JACHCTBUSMMU.

OBJaieHne YHUBEPCAIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSIMM:

1) 6a3oBbIe JJOrHYeCKHE AeiiCTBUSI:

CaMOCTOATEILHO (POPMYIUPOBATH M AKTYaTU3UPOBATH POOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPEAEIATH LENU ACATEIBHOCTH, 3aJ1aBasi MAPAMETPhI U KPUTEPUU UX TOCTHKECHUS,
COOTHOCHUTB PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LEIISAMU;

MCII0JIB30BaTh IIPU OCBOCHUH 3HAHUU MPUEMBI JIOTUYECKOTO MBILJIEHUS — BBIICIATh
XapaKTEepHbIE TMPU3HAKA MOHITUN W YCTAHABIMBATH MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHATHUS JJIs1 OOBSICHEHUS OT/AEIbHBIX (PAKTOB U SIBICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU IS KIACCU(DUKAIMU BEUIECTB M XUMUYECKUX
peaKLHnii;

YCTaHaBJIMBATh IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXYy U3Yy4YaeMbIMHU SIBIICHUSIMU;

CTPOUTH JIOTUUECKUE PaCCyX IAeHUS (MHAYKTUBHBIC, NCNYKTUBHbIC, 10 AHAJIOTHUN),
BBISIBIIATH 3aKOHOMEPHOCTH W MPOTUBOPEYUS B PACCMATPUBAEMBIX SIBIICHUSX,
GbopMyIUPOBATH BBIBOJBI U 3aKIIIOUCHUS;

MIPUMEHATh B TPOLECCE TO3HAHUS, HCIOJIb3YEMbIE B XHMHUU CHUMBOJUYECKHUE
(3HaKOBBIE) MOJIEIIU, TPEOOPA30BLIBATH MOJICIIbHBIC MTPECTABIICHUS — XUMUUECKUN 3HAK
(cuMBOJ) 2JIeMEHTa, XUuMHUuYeckas (Gopmysa, ypaBHEHHE XMUMHUYECKOW pEaAKIUU — MpPU
perieHnn yueOHBbIX MO3HABaTEIbHBIX U MPAKTHUECKUX 3a]a4, MPUMEHSTh Ha3BaHHBIC
MOJEJIbHBIE TPEJICTABICHUS MJIS BBISBICHUS XapaKTEPHbIX MPU3HAKOB H3y4YaeMbIX
BEIIECTB U XUMUUYECKUX PEAKLINH.

2) 6a3oBbIe HCCIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOI'0 ITO3HAHUS BELIECTB U XUMUUYECKUX PEAKLINN;

dbopMyIMpoBaTh MENU U 3a7a4d HCCIICIOBAHUS, WCIIOJIH30BATh MOCTABICHHBIC U
CaMOCTOSITENIbHO C(hOpMYyJIMPOBAaHHBIE BOMPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI JJ1s1 (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABWIHBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;

BJIAJIETh HABBIKAMH CAMOCTOSITEJILHOTO MJIAHUPOBAHUS Y NIPOBEICHUS YYCHUUECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMS HaOII0aTh 3a XOJOM Ipoliecca,
CaMOCTOSITEJIbHO TMPOTHO3UPOBATh €ro pe3ysbrar, (GOopMyJIHpoBaTh O00O0OIIECHUS U
BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH pE3YJIbTATOB MCCIEIOBAHUS, COCTaBISAThH
000CHOBaHHBIN OTYET O TIPOJICTaHHOM padoTe;

PUOOPETATH OMBIT YYEHUYECKON MCCIIeIOBATEIHCKON U MPOEKTHOMN JACSTEIHHOCTH,
MPOSIBJISITH CLIOCOOHOCTh ¥ TOTOBHOCTB K CAMOCTOSITEIILHOMY MTOMCKY METOJ/IOB PEIICHUS
MMPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHUS.



3) padora ¢ ungopmanueii:

OPUEHTHPOBATHCS B PA3NUYHBIX MCTOYHHMKAX WHGOpPMAIUU (HAyIHO-TIOMYJIsIpHAS
JUTEepaTypa XUMHUYECKOTO COJIEp)KaHHWs, CIPaBOYHBIE MOCOOus, pecypchl MHTepHeTa),
aHAIIM3UPOBATh NH(DOPMAIIMIO PA3TUYHBIX BUIOB U (OPM TPEICTABICHUS, KPUTHUCCKU
OIICHUBATH €€ JJOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMPOCHI U PUMEHSAThH PA3TMYHBIC METO/BI ITPH TIOUCKE B OTOOPE
uHpOpMaITU, HEOOXOUMOM JIJIS BBITTOJTHEHUS yUeOHBIX 3a/1a4 ONPeIeIEHHOTO TUTIA,

npuobperaTh  ONBIT  HMCHOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHI U Pa3TMYHBIX TTOUCKOBBIX CUCTEM,;

CaMOCTOSITENIFHO BbIOMpaTh ONTUMAJIbHYIO (OpMYy TpPEACTaBICHUS HH(POPMAIIH
(cxeMbl, TpauKH, AUArpamMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIONIb30BaTh HAYUYHBIM S3bIK B KA4ECTBE CPEACTBA MpU pabOTe C XUMHUYECKOH
uHbOpMaIeil: TPUMEHATh MEXKIpeIMEeTHbIC ((hrU3HUecKre U MaTEMaTHUYECKHE) 3HAKH U
CUMBOJIBI, (hopMyIIbl, aOOpeBHATYPbI, HOMEHKIIATYPY;

UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJIsJHOCTH.

OgiajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH 1efiCTBUSIMM:

3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYXJAaeMOH TeMbl B XOJ€ Juajiora W/wiu
JUCKYCCHUH, BBICKa3bIBaTh WIEH, (HOPMYIHPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIHHO
BBITNIOJIHEHUS IIPEIJIOKEHHON 3a/1a4H;

BBICTYNIaTh C TpE3CHTAlMeld pe3ylbTaTOB MO3HABATENIbHON JESITEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBITOJHEHUU
XUMHYECKOTO SKCIIEPUMEHTa, TMPAKTUYECKOM paboThl MO WCCIEAOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3aliy y4eOHOro MpoeKkTa u (HOpMyIHpOBaTH BBIBOJIBI IO
pe3ynpTaTaM TpPOBEAEHHBIX HCCIEIOBAHUNA IMyTEM COTJIACOBAHUS TO3UIMI B XOJe
00Cy>KJIeHUs] 1 0OMEHA MHEHUSIMU.

OsiajeHHe YHMBEPCAJbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMU:

CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh M OCYIIECTBJISATH CBOIO  IO3HABATEJBHYIO
NeSTeNIbHOCTh, oOmpenessss e€ Lead M 3aJaud, KOHTPOJUPOBaTH U 1O Mepe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEAJIaraéMblil arOPUTM ACUCTBUIA IPU BBINOJIHEHUN
y4eOHBIX M HCCIIEIOBATEIbCKUX 3aJ1ay, BEIOUpaTh Hanbosee dHPeKTUBHBIN CIIOCOO UX
pelIeHUs ¢ YYETOM MOJTyUYEHHUsI HOBBIX 3HAHHUM O BEIIECTBAX U XUMUYECKHUX PEAKIHIX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JIEATENHHOCTH Ha OCHOBE cCaMOaHaliu3a |
CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUS OTPaxaroT:

c(OpMUPOBAHHOCTH MPEACTABICHUI O XUMUYECKON COCTABIISIFOIICH €CTECTBEHHO-
HAY4YHOU KapTHUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHHUI MTPUPOJIBI, B (HOPMUPOBAHUU
MBILUICHUS. ¥ KYJIBTYpbl JINYHOCTH, €€ (HYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOIUMON
JUIS PEIICHUs MPaKTHYECKUX 3aJad U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U TIPUPOTHOM Cpeie;



BJIAJICHUE CUCTEMOM XMMUYECKNUX 3HAHUW, KOTOPAs BKJIFOYAET: OCHOBOMOJIATAOIIINE
NOHATUS (XMMHYECKUH HIIEMEHT, aToM, JJIEKTPOHHas 000Jiouka aToma, MOJIeKyJa,
BaJICHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, XUMHUYECKas CBsA3b, CTPYKTypHas dopmyia
(pa3BépHyTas U COKpaIlI¢HHas ), MOJIb, MOJISIPHAS Macca, MOJISIPHBIA 00BEM, YTIIEPOIHBIN
CKeJIeT, (yHKIIMOHAIbHAS TPYIINa, PaAuKall, U30MepHsl, N30MEPbl, TOMOJIOTHYECKUH pS/I,
TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOJ MW a30TCOJEPHKAIIME COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHUS); TEOPUU U 3aKOHBI
(Teopus cTpoeHHUs Opranrnueckux BemecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHSI MacChI
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUM S3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS,
JeXKalue B OCHOBE MOHUMAaHUS MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHUX SIBIICHH,
(dakToJIOTHYECKUE CBEJACHUS O CBOWCTBAaX, COCTaBe, IOJYYEHUH H OE30MacHOM
UCIOJIb30BAaHUM BaXXHEWIIIMX OPraHUYECKUX BEHIECTB B OBITY M MNPAKTUYECKOU
JIESITETbHOCTH YEJIOBEKA,;

chOPMHUPOBAHHOCT, YMEHUW BBISBJISATh XapakKTepHblE NPHU3HAKU TOHSITHUH,
YCTAaHABIMBAaTh WX B3aUMOCBSA3b, HCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHATHUS MPH
ONMCAaHHUH COCTABA, CTPOCHUS U MIPEBPALICHUN OPTAHUYECKUX COCAUHEHUI;

chOpPMHPOBAHHOCTh YMEHUN MCIOJB30BaTh XUMHUYECKYI0 CHUMBOJHKY JUIS
COCTaBJICHUSI MOJICKYJIIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHON) (hopmys
OPraHMYECKUX BEIIECTB U YPABHEHHN XMMHUYECKHX PEaKUUW, WU3rOTABIMBATH MOJEIU
MOJIEKYJ OpPraHMYECKHX BEIIECTB M1 WUIIOCTPAUM HUX XHUMHYECKOIO U
MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh yYMEHUM yCTaHABIMBATh MPUHAMJICKHOCTh H3YUYCHHBIX
OPraHMYECKUX BEILECTB MO UX COCTABY M CTPOCHUIO K OMPEACIEHHOMY KiacCy/Tpymiie
coeuHEHU  (YIJI€BOAOPOABI, KHUCIOPOJ U  a30TCOAECpXKAlle  COCAMHEHUS,
BBICOKOMOJICKYJISIPHbIE COEAMHEHHUs), JaBaTh MM Ha3BaHUS 10 CHUCTEMaTUYECKOU
Homenkiatype (IUPAC), a Taxke TpUBOAWTH TPUBHAIBHBIC HA3BaHUSA OTIEIBHBIX
OpraHUYECKUX BEIIECTB (ITHIICH, MPOMUIICH, AlleTUJICH, ATWICHIJIUKOJb, TIIUIECPHUH,
dbenon, Qopmanmpaerua, aneTadbACTU], MypaBbHHAs KHCIIOTa, YKCyCHas KHCIIOTa,
OJICMHOBAs KHCIIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a, (GPyKTO3a, Kpaxmall, 1eJII003a,
TJIAIMH);

c(hOpMHUPOBAHHOCTH YMEHHUS OTPEEIATh BUIbI XUMUUYECKON CBSI3H B OPTaHUYECKUX
COeTMHEHMSIX (OJIMHAPHBIE U KPATHBIC);

chOpPMHUPOBAHHOCTh yYMEHHUS TPUMEHSATH TOJIOKEHUS TEOPUU  CTPOCHHUS
oprannueckux BemiectB A. M. BytnepoBa myisi 0OBsSICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPAHECHUSI MACCHI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepU30BaTh COCTaB, CTpOeHUE, (GU3NYECKUE U
XMMHWYECKUE CBOMCTBA TUIIWYHBIX MPEICTABUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKUX
BellleCTB (METaH, ATaH, STUJICH, MPOIWICH, alleTuieH, OyTaaueH-1,3, MeTuI0yTaaueH-
1,3, OGeH30JI, METaHOJ, 3TAHOJI, ATUJICHIJIMKOJb, TJIUIEPUH, (DEHOJI, aleTaabACeTHlI,
MypaBbHHasi U YKCyCHas KHUCJIOTBI, TJIFOKO3a, Kpaxmal, LEJUII0JI03a, aMUHOYKCYCHAas
KHCJIOTA), WUIIOCTPUPOBATh T'E€HETHUYECKYI0 CBSI3b MEXKAY HUMHU YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH C UCTIOIB30BAHIEM CTPYKTYPHBIX (hOPMYIT;



chOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh WCTOYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOIHBIN a3, yrojib), CIOCOObI UX IMEPEPadOTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIYUCICHUS 10 XUMUYECKUM YPABHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOJYKTa PEAKIHUH IO
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX BEIIECTB MM MPOIYKTOB
peakIun);

c(hOpPMHPOBAHHOCTh YMEHUW BIIAJIETh CHUCTEMOW 3HAHMA 00 OCHOBHBIX METOAAaX
HAay4YHOTO MMO3HAHUS, UCIOJIb3YEMbIX B XUMHH MPU U3YUYCHUM BEIIECTB U XUMHUYECKUX
SABJICHUN (HaOMIOAEHUE, U3MEPEHHE, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATh
CHUCTEMHBIC XMMHUYECKUE 3HAHUS ISl MPUHITUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX
CUTYAaIlUsIX, CBSI3AHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh, YMEHUW COOJIOJaTh MpaBUjia IOJIH30BAHUS XHUMHYECKOU
MOCYJI0M U TabopaTOPHBIM 000PYI0BAHKEM, a TAKXKE MTpaBUiIa 0OpaIeHuUs ¢ BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIUSIMHU IO BHITIOJHEHUIO JJA00OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMHUPOBAHHOCT, ~ YMEHHM  IUIAHUPOBaTh M BBINOJHATH  XUMHYECKHIA
HKCIIEPUMEHT (TPEBpaIlEHUs OPTraHUYECKUX BEIIECTB MPU HArPEBaHUH, IMOJTYYCHUE
ATUJIEHA M HU3YyYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIHUH OPTraHMYECKUX BELIECTB,
JieHaTypalus OCJIKOB MPU HArpeBaHUM, I[BETHHIC PEAKIIMH OEJIKOB) B COOTBETCTBHUH C
paBUJIaMU TEXHUKU O€30MacHOCTU MPU OOpallleHUH C BEIIECTBAMHM U JaOOPATOPHBIM
000pynOBaHUEM, MPEJCTABISATh PE3YJIbTAaThl XMUMHUYECKOTO S3KCIEpUMEHTa B (opme
3aMUCH YpaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U (HOPMYIHPOBATH BHIBOALI HA OCHOBE
ATUX PE3YyJIbTATOB,;

chOpPMUPOBAHHOCTh ~ YMEHUW  KPUTUUECKH  AHAIM3UPOBATH  XUMHUYECKYIO
nH(pOpMaIHIo, OTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (CpeCTBA MacCOBOM MH(pOpMaIIUH,
WHTEepHET U IpyTruXx);

c(hOpMHUPOBAHHOCTh YMEHHM COOTIOAATH MPaBHIIa SKOJIOTHYECKH 1EJIECO00pa3HOTO
MOBEICHUS B OBITY U TPYIOBOU ACATEIBHOCTH B IEJISIX COXPAHEHHS CBOETO 3/I0POBbS U
OKPY)KaroIEW MPUPOJHOM Cpebl, OCO3HABaTh OIACHOCTh BO3JCHCTBHUS HaA KUBBIC
OpPraHU3MbI OIPEICIEHHBIX OPTAHUYECKUX BEIIECTB, TIOHUMAas cMbIci nmokazarens [1K,
MOSICHATh Ha TMpPUMEpPax CHOCOObI YMEHBIICHHUS W TPEAOTBPAIICHUS WX BPEIHOTO
BO3JICMICTBUS HA OPraHU3M YEJIOBEKA;

Ui 00yJaronuxcsi C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHUE
NPUMEHSThL 3HAaHUST OO0 OCHOBHBIX JIOCTYIHBIX METOJaXx TO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJIETIBIX M CJIA00BUISIIIMX OOYYaIOIIMXCs: YMEHHE HMCIO0JIb30BaTh pebedHo-
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins aist 3anucu XuMudeckux Gopmyi.

11 KIIACC

[IpenMeTHbIe pe3ysbTaThl OCBOCHUS Kypca «OO0Ias U HEOpraHUYecKas XUMUS)
OTpaXaroT:

c(hOpMHUPOBAHHOCTh IPEACTABICHUM: 0 XUMHUYECKON COCTABIISIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MUPA, POJIA XUMHUH B IO3HAHUU SIBJICHUH TPUPOJIBI, B POPMUPOBAHUHT
MBIIUIEHUS W KyJbTYPBI JIMYHOCTH, €€ (HYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOIUMOM



JUIS PEIICHUs MPaKTUYECKUX 3aJad M SKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CUCTEMON XUMHUYECKUX 3HAHUI, KOTOPasi BKIIFOUYAET: OCHOBOIIOJIArarolne
HOHATHUS (XUMHUYCCKUN 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTpOHHBIC OpOUTAIH
aTOMOB, WOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN 00BEM, BAJICHTHOCTb,
AJIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCIICHHS, XUMHUYECKas CBA3b (KOBaJIGHTHAas,
MOHHAs, METAJUTMYECKas, BOJIOPOHAS), KPUCTAIITMYECKAsl PEIIETKA, TUITbI XUMUYECKUX
peakuuii, pacTBOp, 3IAEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOJIUTHUECKAS TUCCOLUALMS,
OKHUCJIUTENNb, BOCCTAHOBHUTENIb, CKOPOCTh XHUMHUYECKOM peakUuu, XUMUYECKOE
paBHOBECHE); TEOPUH U 3aKOHBI (TEOpUSA BIEKTPOJUTUUYECKON JHCCOLMALNU,
nepuoandeckuii 3akoH [{. . MenneneeBa, 3aKOH COXpaHEHHsI MAcChl BEIIECTB, 3aKOH
COXpAHEHUsI U NPEBPALLECHUS SHEPTUU MPU XUMUYECKUX PEAKLHSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XHMHH, MHUPOBO33PEHUYECKME 3HAHHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUS NPUYUHHOCTU M CHUCTEMHOCTU XHMHUYECKUX SIBIICHUH, (DakTOJIOrMueckue
CBEJICHMSI O CBOMCTBAX, COCTaBE, IMOJIyUEHUU U O€30MIaCHOM HUCIIOJIb30BAHUN BaXKHEUILTNX
HEOPraHUYECKUX BEILECTB B OBITY U MPAKTUUYECKOH 1eATEIbHOCTH YEJI0BEKa;

C()OPMUPOBAHHOCTb YMEHUU BBIABIATh XapaKTEpHbIE MPU3HAKK TOHATHUH,
YCTaHAaBJIMBAaTh MX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME TIOHATHS IPU
ONMCAaHUU HEOPTAaHUYECKUX BEIIECTB U UX MPEBPALLCHU;

C()OPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XHMHUYECKYI0 CHUMBOJIUKY IS
cocTaBJeHUs (POPMYJI BEIIECTB U YPABHEHUN XUMUYECKUX PEAKLUNA, CHCTEMATHUYECKYIO
Homenknatypy (IJUPAC) u TtpuBmanbHBIC Ha3BaHHS OTACIBHBIX HEOPTaHWYCCKUX
BELLECTB (yrapHbIil ra3, yriaeKUCblil ra3, aMMHUaK, Tal€Has U3BECTh, HEraléHas U3BECTb,
NUTHEBAS COJA, UPUT U APYTHUE);

c(OPMHPOBAHHOCTh YMEHUW OMNpPEAENsITh BaJE€HTHOCTh W CTENEHb OKHUCICHUS
XUMHUYECKUX JIEMEHTOB B COCIMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMUYECKON CBS3U
(koBaJIeHTHasi, MOHHAas, MeETa/lIMyecKkasi, BOJOPOJAHAsA) B COCAUHEHMSX, THII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BEIleCTBA (aTOMHAsI, MOJIEKYJISIpHAs, HOHHAs,
MeTaJIJTYecKast), XapakTep Cpe/ibl B BOJHBIX paCTBOPAaX HEOPraHUUECKUX COCTMHEHU;

C(OPMUPOBAHHOCTh YMEHHUI YCTaHaBIMBAaTh MPUHAMJIECKHOCTh HEOPraHUYECKUX
BEIIECTB [0 UX COCTaBy K ONpENEIEHHOMY Kjaccy/Tpynie COeIWHEHUH (IpocThie
BEIIECTBA — METAJUIbl M HEMETaJUIbl, OKCHJbl, OCHOBAaHMs, KHUCIOTbHI, aM(OTepHbIe
TUAPOKCHUIBI, COJTH);

c(hOpMUPOBAHHOCTh YMEHHUH pPaCKpbIBaTh CMBICH Nepuoanyeckoro 3akona JI. U.
MengeneeBa M JIEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIOLLYIO, OOBICHUTEIBHYIO U
IMPOTHOCTHYECKYIO (PYHKIINU;

c(OpPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMUYECKUX dJeMeHTOB 1-4 mnepuonoB Ileproguyeckoil cuUCTeMbl XUMHYECKHX
anemeHToB J[. Y. MenzaeneeBa, UCNONB3Ys MOHITUS «S-, P-, 0-2JIEKTPOHHBIC OpOUTAIIHY,
«QHEPreTUYECKHe YpPOBHM», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOWCTB
XAMHUYECKUX 3JIEMEHTOB U MX COCIMHEHUM IO mepuojam u rpymnmnam llepuognueckon
CUCTEMBI XUMHYECKHUX 3JIeMeHTOB J[. 1. MeHnpeneena;



c(hOpMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBa  HEOPraHMYECKMX  BEIIECTB  Pa3MYHBIX  KJIACCOB,  IMOATBEPKIATh
CYILIECTBOBAHME T'E€HETUYECKOM CBS3M MEXKJY HEOPTaHMYECKUMHU BEIIECTBAMHU C
MOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIH;

chOpMHPOBAHHOCTh YMEHHS KJIacCU(PUIMPOBATh XUMUYECKHE PEAKIUU IO
Pa3IMYHBIM MIPU3HAKAM (YHCTY U COCTaBY PEarnupyrouux BeIIecTB, TEMI0BOMY 3P HEKTy
peakiMi, W3MEHEHHUIO CTENeHEH OKHUCICHHUS JJIEMEHTOB, OOpaTUMOCTH pEaKlUu,
YYaCTHUIO KaTalln3aTopa);

c(hOpPMHPOBAHHOCTh YMEHUU COCTABIIATh YPABHEHUS PEAKIMKA Pa3IUYHBIX THIIOB,
TIOJTHBIE U COKPAIIEHHBIC YPaBHEHUS PEAKITNii HOHHOTO OOMEHA, YIUTBIBAs YCIOBHS, IPU
KOTOPBIX 3TH PEAKIIUU UAYT IO KOHIIA;

cOPMHPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  PEAKIMH,  TOJITBEPKIAIOIIIEC
KaueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTaHWYECKHUX BEIIECTB, PACMO3HABATH OMBITHBHIM
MyTEM MOHBI, PUCYTCTBYIONINE B BOJHBIX PACTBOPaX HEOPTaHUYECKUX BEIIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHH  pacKpblBaTh  CYIIHOCTh  OKHUCJIHUTEIIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEJCTBOM COCTABIICHUS AJIEKTPOHHOIO OanaHca 3THUX
peaKLHnii;

chOpPMHUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOUN
peakiMu OT Pa3IMYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XMMHUYECKOTO PaBHOBECHUS B
3aBUCUMOCTH OT BHeIHero Bo3aeicteus (npunnu Jle arense);

c(hOpMHPOBAHHOCTh YMEHHH XapaKTePU30BaTh XUMUIECKHE TIPOIIECCHI, JICXKAIIHEC B
OCHOBE TIPOMBINIICHHOTO TIOJIYYCHHS CEPHOW KHCIOTBI, aMMHaKa, a TaKke
c(hOpMHUPOBAHHOCTH MPEJACTABICHUHN 00 OONTUX HAYYHBIX MPHHIIMIAX H YKOJOTHICCKUX
po0eMax XUMHUYECKOTO MTPOU3BOICTRA;

c(hOpMHPOBAHHOCTh YMEHUH MPOBOJAUTH BBHIYMCICHUS C UCITOJIB30BAHUEM TTOHSTHS
«MaccoBas JI0JIS BEMIECTBA B PACTBOPE», O0BEMHBIX OTHOIIECHUH Ta30B MPHU XUMUICCKUX
peakImsIX, MacChl BEIIecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, TETUIOBOTO 3¢ dexTa
peaKkiry Ha OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, MPEBPAICHUS U COXPAHEHUS
DHEPTUU;

chOpMHPOBAHHOCTh YMEHUW COOJIOJaTh MpaBUjia TIOJIb30BAHUS XHUMHYECKOU
MOCY/JI0H U TabOpaTOPHBIM 000PYI0BAaHKEM, a TAKXKE MTpaBUiIa 0OpaIeHus ¢ BEIIECTBAMU
B COOTBETCTBHUHU C MHCTPYKITUSIMHU 10 BHITIOTHEHUIO JJA00OPATOPHBIX XUMUYECKUX OIBITOB;

cOPMHPOBAHHOCT, YMCHHMHM IUIAHUPOBaTh H  BBINOJHATH  XUMHUYCCKHM
AKCIIEPUMEHT (pa3lio’KeHHWEe TEepOKCHAA BOAOPOJAa B TMPUCYTCTBUM KaTaiau3aTopa,
OTpesieNieHue Cpeabl PACTBOPOB BEIIECTB C MOMOINBIO YHHBEPCAIBHOTO WHAMKATOPA,
BIIUSHUAC Pa3UYHBIX ()AKTOPOB Ha CKOPOCTh XMMHUYCCKON PEaKIINU, PEaKIIMd HOHHOTO
oOMeHa, KaueCTBEHHBIC PEaKIIMK Ha Cyb(aT-, KapOOHAT- U XJIOPH/I-aHUOHBI, HA KATHOH
aMMOHMUSI, pEIICHUE SKCTICPUMEHTAJIBHBIX 33]1a4 1o TeMaM «MeTauib» u «Hemeramis»)
B COOTBETCTBUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH IIPH OOPAIICeHUH C BEIIECTBAMU U
7abopaTOpHBIM  00OpYyIOBaHHUEM,  TPEIACTABISATH  PE3yJdbTaThl  XUMHUYECKOTO
JKCIIepUMEHTa B (opmMe 3amucu ypaBHEHUM COOTBETCTBYIOIIUX PEAKIUNA U
(GbopMyIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;



COPMUPOBAHHOCTh ~ YMEHUH  KPUTHUYECKH  AHAIM3HPOBATh  XHUMHUYECKYIO
uHoOpMaIMIO, TOJYy4aeMyld M3 pa3HbIX HCTOYHMKOB (CpeICTBa  MacCOBOM
KOMMYHUKaIu, IHTepHeT U Apyrux);

c(hOpMHUPOBAHHOCTH YMEHHM COOIOAATH MPaBHIIa SKOJIOTHUYECKH 1[EJIECO00pa3HOTO
MOBEJCHUS B OBITY U TPYAOBOU JACSITEIBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Kalollle MPUPOJHON Cpe/ibl, OCO3HABATh OIACHOCTh BO3JCUCTBHUS HA IKUBBHIC
OpraHu3Mbl ONpe/IeEHHBIX BEIIECTB, MOHUMAas cMmbich nokaszarens [IJIK, noscHsaTs Ha
IpUMEPAX CIIOCOOBI YMEHBUIEHUS U MPEJOTBPAILCHHUS UX BPEIHOIO BO3ICHCTBUSA Ha
OpraHu3M Y€JIOBEKA;

Ui O0y4aromuxcs € OTPaHMYCHHBIMH BO3MOXKHOCTSMH 3J0POBbsS: yMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOJax T[O3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL CJIETIBIX M CIa0OBUASIINX OOYYArOIIMXCS: YMEHHUE HCIIOJIb30BaTh penbeHO-
TOYEUHYI0 cucTeMy o0o3HaueHul JI. bpaiins ais 3anucu XumMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KomnyecTBo yacos ONEKTPOHHBIE
E/QH HaumenoBaunue Pa3aciioB U TEM HPOrpaMMbIl Beero KOHTpO JIbHBIC HpaKTI/I‘ICCKI/Ie E)Lépll)g)?]?o()]f;;z?leHG
paboThI paboThI T
Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMUM
11 [Ipenmer opranndeckoit xumuu. Teopust cTpoeHus 3
opranudeckux coenuHeHuit A. M. byrneposa
Wtoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — aJIKAHBI 2
29 HenpenenbHble yriaeBogOpOIbl: alKEHBbI, allKaJHUEHBI, 6 1
QIKUHBI
2.3 ApomaTH4eCcKue yriaeBoA0pOIbl 2
2.4 [TpupoaHbIe HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 1
Hroro no paszneny 13
Pazpnen 3. Kuciopoacoaep:xaniue oprannyecKue coeAnHeHUs
3.1 Cnuptsl. @eHon 3
3.2 Anbnerunsl. Kap6onosbie kucnoThl. CiaoxHbIE 3(UpPbI 7 1
3.3 YrneBost 3 1
HWroro no paznery 13
Pasnen 4. A3oTcoaep:kainye opraHudecKkue coeIMHeHUus
4.1 ‘ AMHHBI. AMUHOKHCIIOTHI. benku 3
Wroro o pasnmeny 3
Paspnen 5. BeicokoMoOJIeKy ISIpHbIE COCAUHECHUS
5.1 ‘ [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KIIACC

KoanuectBo yacoB DJIEKTPOHHBIE
JJ;_)H HaumenoBanune Pa3aciioB U TEM HPOrpaMMbIl Beero KOHTpO JILHBIE HpaKaneCKHe E)%I;?f:;;;gml_me
paboThl paboThI pecypesI
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH 1
1.1 [Tepuonnueckas cuctemMa XUMHYECKuX 3eMeHToB /1. . 3
MeneneeBa
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEmeCTB 4
1.3 XHUMHYECKUE PEAKIIUU 6 1 1
Wtoro no pazneny 13
Paznen 2. Heoprannuyeckasi XuMus
2.1 Mertauib 6 1
2.2 Hemeramnsl 9 1 1
2.3 CBs13b HEOPTaHUYECKUX M OPTAHMYCCKUX BEIIECCTB 2
Hroro no paszneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 ‘ XWUMHS ¥ KHU3Hb 4
Uroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KonunyecTBo 4yacos DNEeKTPOHHBIE
o
g/_n Tema ypoka Beero KonTposibHbie [IpakTnueckue fII:;‘?eHI/ISI ggg)ai(():::fenmim e
paboThI paboThI pecypesI
1 [Ipenmer opraHn4eckoi XMMHH, €€ BOSHUKHOBECHHUE, 1
pa3sBUTHE U 3HAUCHUE
5 Teopust CTpOE€HUSI OPraHMUECKUX COeTUHEHUN A. M. 1
bytnepoBa, €€ OCHOBHbBIEC MOJIOKEHHUS
[IpencraBnenne o kaccuPpUKAIUN OPraHUIECKUX
3 BeniecTB. HomeHnkmnarypa (cucremaruyeckas) u 1
TPUBHAJIbHBIC HA3BAHUSI OPTaHMUECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI psif 1
S) MeraH 1 3TaH — IPOCTEUIINE ITPEACTABUTENN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUIIEH U MPONHIIEH — MPOCTEHIINE IPEACTaBUTENN 1
QIKEHOB
8 IIpakTrueckas pa(EOTa No 1. «ITonyyenue sTusieHa u 1 1
U3y4EHHE €ro CBOMCTBY
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[TomyyeHre CHHTETHYECKOTO KaydyKa M PE3HHBI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUYECKHH psAll. ALETUIIEH — IPOCTEUIINI 1
NPEICTaBUTENb AIKHHOB
11 Brluncnenus no ypaBHEHHIO XUMHYECKOW pEaKIMKU 1
12 ApeHbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh apeHOB 1
13 I'eneTnueckas cBsi3b YIieBOOPOIOB, IPUHAIIESKAIINX 1

K Pa3JIM4YHbBIM KJ1acCcaM




[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MPUPOIHBII

14 ra3 " MOIMyTHbIE HEPTSHBIE ra3bl, HEPTH U MPOTYKTHI €€ 1
nepepadboTKu
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: MIPUPOIHBII

15 ra3 " MOIMyTHbIE HEPTSIHBIC ra3bl, HEPTh U MPOITYKTHI €€ 1
nepepadboTKu

16 KoHTtposbHast paboTa 1mo pa3aeny «YriaeBoaopOoIb» 1

17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 1
Bonopoanas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ITHICHTIIUKOJb U TIUIEPUH 1

19 ®denox: CTPOCHUE MOIIEKYJIbL, buznueckue u 1
XUMHUYECKHE CBOMCTBA, IPUMCHCHHE

20 Anpaeruapl: GopMambACTH U alleTaIbICTHI. AIICTOH 1

21 OIHOOCHOBHEIE MPEACITbHBIC KAPOOHOBBIC KHCIIOTHI: 1
MypaBbUHas U YKCYCHasi

22 HpaKTI/IIIveCKaﬂ pabota Ne 2. «CBoiicTBa pacTBOpa 1
YKCYCHOH KHCIOTBI»

23 CrteapuHOBas ¥ OJICMHOBAsSI KUCIIOTHI, KaK 1
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KUCJIOT, UX 1
MOIOIIIEE JEMCTBHE

o5 CrnosxHble 3(hUpbl Kak MPOU3BOIHBIE KAPOOHOBBIX 1
KUCTO0T. ['Maponu3 cioxHbIX 3pUpoB

26 JKupsr: ruaponu3, npuMeHeHue, ONOIOTHYECKas POJTh 1
KUPOB

27 YrneBoasl: cocTas, Kiaccudukaius. Baxueiinme 1
IIpeJICTaBUTEINHU: TJII0K03a, PpyKTO3a, caxapo3a

28 Kpaxmai u mesmoso3a Kak mpUpOIHBIE TOJIUMEPHI 1

29 KonTtponbnas paboTa mo pazaeny 1
«Kucnopoacoaepxaiine opraHHUECKUe COSTUHEHUS

30 AMWHBI: METHJIAMUH W aHWJIWH 1




31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUYEeCKHe 1
COEMHEHUs, UX OMoJormyeckoe 3naueHue. [lentuel

30 benku kak npUpoaHbIE BEICOKOMOJIEKYIISIPHBIC 1
COEIMHEHUS

33 OcHoBHbIE TOHSTHA XHMHH BBICOKOMONEKYIIAPHBIX 1
COCIMHEHU N

34 OCHOBHBIE METO/IbI CUHTE3a BBICOKOMOJIEKYJIIPHBIX 1
coenuHenuil. [lmacTmaccsl, KaydyyKH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




n/a

11 KIIACC

Tema ypoka

XUMHUYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypalusi aTOMOB

KomngecTBo yacos

KoHTtposbHbIE

Bcero
paboThI

[IpakTueckue
paboThl

[ara
H3Yy4YCHUS

DJIEKTPOHHBIE
1 poBbIC
oOpa3oBaTebHbIC

pecypcsl

Ilepuoanueckuii 3akoH u [lepronuueckas cucrema
xuMuueckux 3ieMeHToB . 1. Menaeneesa, ux cBsizb C
COBPEMEHHOM TeOpUeH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMHUYECKHUX
AJIEMEHTOB U UX COCIMHEHUH 10 TPYIIIAaM U IEPUOJaM.
3HayeHUe NMePUOIMUECKOTO 3aKOHA U CUCTEMBbI
xuMH4eckux 3neMeHnToB .M. Menaeneesa B pa3BuTuu
HayKu

CtpoeHue BelecTBa. XMMUYECKasl CBA3b, €€ BUIbI,
MCEXAaHHN3MBbI 06pa3013aH1/151 KOB&HGHTHOﬁ CBs3U.
Bonoponnas cBsa3b

BanentHocTh. DnekTpooTpuiatenbHOCTh. CTeneHb
OKucIeHus. BellecTBa MOJEKYISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHUS

ITonsitue o aucniepcHbIx cucteMax. CTUHHBIE U
KOJUJIOMJHBIE pacTBOPBL. MaccoBas 1015 BEILIECTBA B
pactBope

Krnaccugukanys u HoMeHKIIaTypa HEOPraHUYeCKUX
coenuHeHu. ['eHeTnuecKas CBA3b HEOPraHUUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccudukanusa XuMHUECKUX peaklui B
HEOPraHUYECKON U OpraHM4eCcKON XUMHHU. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALIEHMS] DHEPTUU IIPU XUMHUECKHUX PEAKIMIX




10

Cxopoctb peakiuu. OOpaTuMbIe peakKIni. XUMHYECKOE
paBHOBECHE

[IpakTudeckas padora Ne 1. «BiausiHuEe pa3TuIHBIX
(bakTOpOB HA CKOPOCTh XUMHUECKON peaKInm»

11

12

DnexkTponuTHyeckas qucconuanus. [lonstue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
UOHHOTO 0OOMeHa. ['Maponu3 opraHuvecKux u
HCOPTaHUYCCKUX BCIICCTB

OKHCIHUTENIbHO-BOCCTAaHOBUTENbHBIEC peakiuu. [lonsrue
00 1JIEKTPOJIN3€E PACIIaBOB M PACTBOPOB COJIEH

13

14

15

KonTponbhas pabota no pazneny «Teopernyeckue
OCHOBBI XUMHUW

Mertannsl, ux nonoxenue B [lepuoanueckoit cucreme
xumuueckux anemenToB J{. . MenneneeBa u
0COOCHHOCTH CTpoeHUs aToMOB. Ob1ue dpuznueckue
CBOICTBa METAJJIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSJT
HanpsHKEHUH METalljIoB

16
17
18

XUMHUECKUE CBONCTBA BaKHEHUIIIMX METAIJIOB (HATPHIA,
KaJIUH, KaJIbIIUIA, MarHui, aIIOMUHUN) U UX COSAMHEHUIN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COEAMHEHUI

XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COE€IUHEHMUI

19

[IpakTuueckas pabora Ne 2. "Pemienue
9KCHEPUMEHTAIbHBIX 33a4 1o TeMe «MeTtamib»"

20

Hemerannsl, ux nonoxxenue B [lepuogunueckoit cucreme
xumuueckux 3yemenToB J[. . Menneneesa u
0COOCHHOCTH CTPOCHHUS aTOMOB

21

dusnuecKkue CBONCTBA HEMETAIIOB. AJIJIOTPOIIHS
HEMETaJJIOB (Ha MpUMepe KUCIopoaa, cephbl, pochopa u
yriaepona)




XHUMHUYecKre CBOMCTBA TaJIOr€HOB, CEPhI U UX

22 . 1
COCIMHEHUI

23 XHMquCKI/ie CBOMCTBa a30Ta, hocodpa u ux 1
COEJMHEHUN

24 XI/IMI/IquKpie CBOMCTBA yIJepoJia, KpeMHHUsI U UX 1
COCIMHEHUI

o5 HpHMeHerie BAKHEHIINX HEMETAJIOB U UX 1
COEJMHEHUN
O06o0011eHre U cucTeMaTU3alus 3HaHUH 110 TeMe

26 «Hemeramiby. BerunciaeHus no ypaBHEHUSAM 1
XMMHUYECKHX PEAKLUI U TEPMOXUMHUYECKUE PaCUEThI

97 [IpakTuyeckas padora Ne 3. «Perenue 1
SKCHEpPUMEHTAIBbHBIX 3a7a4 110 TeMe "HemeTamibr"»

28 KonrtponbHas padora no remam «MeTaibl» U 1
«Hewmeramnbi»

29 Heopranndeckue u opraHn4ecKue KUCIOTHI. 1
Heopranuueckue 1 opraHn4eckue OCHOBAaHHUS
AMpoTepHbIe HEOPraHUYEeCKHUEe U OpraHuYecKHe

30 coenuHeHUs. [ eHeTHUECKasK CBS3h HEOPTaHUICCKUX U 1
OpPraHHYECKUX BEIIECTB
Posib xuMuu B o6ecrieueHuH 3K0JIOTHYECKO,

31 HHEPreTUUECKOM U MUIIEBOM 0€30IaCHOCTH, pa3BUTUN 1
MeIUIUHBI

32 [IpencraBnenust 06 0OIMKX HAYYHBIX PUHIMIAX 1
IPOMBIIIJICHHOTO MOJIy4eHHs BAXKHEUIIINX BEILECTB

33 YenoBek B MUpE BEUIECTB U MaTEPHUAIIOB 1

34 XuUMHS ¥ 310pOBbE YEIIOBEKa 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







