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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo XMMHUHM Ha YpOBHE CpeHEro 001ero oOpa3oBaHUs
pa3paborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 o6pazoBanuu B Poccuiickoit ®enepanun», TpeOoBaHHI K
pe3ynbTaTaM OCBOCHHUS (emepanbHOW 00pa30BaTEIbHON TPOTPaMMBI
cpennero o6mero ooOpaszoBanus (POII COO), npencraBIeHHBIX B
®denepanbHOM TocyAapcTBEHHOM oOpa3oBarenbHOM crangapre COO, c
yuétom KoHuenuuu mnpenogaBanus y4eOHOro mnpeamera «XUMHUS» B
00pa3oBaTeIbHBIX Opra’usanusax Poccuiickoi denepanuu,
peaM3yIoNIMX OCHOBHBIE 00pa3oBaTeNbHBIE MPOrPAMMBI, U OCHOBHBIX
nonoxkeHut  «Crtparernn  pa3BuTus  BocnuTaHuss B Poccuiickon
®enepanuu Ha niepuoa 10 2025 rona» (Pacnopsixenue [lpaButenncTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K
ompeeeHUI0 OOIIel CTpareruu OOydYeHHs, BOCIHUTAHUS W Pa3BUTHS
oOydJaronmxcsi cpecTBaMu y4deOHoro mpeamera «Xumus» st 10-11
KJIaCCOB Ha 0a30BOM YpOBHE COCTABWJIM KOHLENTYaJIbHBIC MOJIOKCHUS
OI'OC COO o B3auMOOOYCIIOBJICHHOCTH  IICJIEH, CcOaep KaHus,
pe3ynbpTaToB OOy4YeHHS W TpeOOBaHWMH K YPOBHIO TOATOTOBKH
BBITTYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTeIbHON OpraHU3aINH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux 00pa3zoBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIMM 3TAIlOM peaIu3aluy Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHCTEME XHMHYECKOTO oOpazoBaHms. OTH
IIEHHOCTH KacaloTCsd T[IO3HAHMUS 3aKOHOB TMPHUPOJbI, (PopMUpoBaHUS
MHUPOBO33pEHUA U OOIICH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJIOTHUYECKU
000CHOBAaHHOTO OTHONIEHUS K CBOEMY 3J0pPOBbIO M IPHUPOJHON cCpelie.
Peanm3yercs xummuueckoe oOpa3oBaHue OOydaroOlmUXCs Ha YPOBHE
cpeaHero oOmero oOpa3oBaHMsS CPEACTBAMHM Y4EOHOTO IpeaMera
«XuMHus», COAEpKaHUE U TOCTPOCHUE KOTOPOTO OIPEIEICHbl B
porpamMme Mo XUMHUHU ¢ y4€TOM Crelu(UKU HAYKH XUMUHU, €€ 3HAUCHUS
B TO3HAHWU TPHUPOABI U B MATCPUATHLHOMN JKU3HU OOIIECTBA, a TAKKE C
y4ETOM OOIIMX IeJIe U MPUHIMIIOB, XapaKTePU3YyIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero oomero oOpaszoBanusi B Poccuiickoit
Penepanum.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyio
poJib B COBPEMEHHOM IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepUuagbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIax B (hopMHpOBaHHE
pPAalMOHAJIBHOIO HAYYHOTO MBINUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U
YernoBeKa, KOoTopoe ¢GOopMUPYeTCS B XHMHUHW Ha OCHOBE IOHUMAHHS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H
MEX/1y CTPOCHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU
IIPUMEHEHUS.

TecHo B3auMOAEHUCTBYSI C JPYIrMMH €CTECTBEHHBIMH HAayKamH,
XUMUS CTaja HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM
YCIOBUEM YCIIEIIHOTO TpyJa M JKU3HM KaXJOro WieHa OOIIecTBa.
CoBpeMeHHass XMMHs KaK HayKa CO3MJATENbHAs, KaK HayKa BBICOKHX
TEXHOJOTMIl  HampaBjl€Ha Ha  peUleHHe TIJIOOAJbHBIX  MpodiIemM
YCTOMYMBOIO DPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIrEeTHYECKOM,
MULIEBOM, 3KOJIOTHYECKOW O€30MTaCHOCTH M OXPAHBI 3/I0POBbS.

B coorBerctBUM € OOmMMMM LENIMH WU TNPUHIUIAMH CPEIHETO
oOmrero obpazoBanus cojepxkanue npeamera «Xumus» (10-11 kiaccsl,
0a30BbIl YPOBEHb H3yU€HHUsI) OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha
OOILIEKYJIbTYPHYIO TOATOTOBKY OOyYaromuxcsi, HEOOXOAUMYIO UM st
BBIPa0OTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIIEITHOTO BKJIIOYEHHUS B
’KU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHusl B pa3IMUHBIX 00JIacTAX, HE
CBS3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEM.

CocTaBnsOIUMH NpeaMeTa « XUMUD SBISIIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEPKAaHMSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKu: CHCTEMa 3HAHMW [0 HEOPraHUYEeCKOM XUMHH (C
BKJIIOUCHHWEM 3HAHMM M3 OOMeH XUMUU) M OpPraHHMYECKOW XUMHHU.
@opMHUPOBaHME JAHHOMW CHCTEMBl 3HAHWW NPU HM3YYEHUU IPEaMETa
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHST BCETO MHOroooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa couepxaHusi KypcoB — «OpraHudeckas XUMHsSD H
«OO0mIast 1 HeopraHuyeckas XUMHs» C(OPMHUPOBaHA B MpOrpaMMme IO
XAMHH Ha OCHOBE CHCTEMHOTO IIOAX0Ja K U3YYCHHI0 Yy4eOHOro
MaTepuaga M OOYCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUM Ha ONpENEIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHHM BEIIECTBA pPacCMAaTPUBAIOTCS HA  YPOBHE
KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKUX COCAUHEHNN, a TAKXKE Ha



YPOBHE CTEPEOXUMHUYECKHUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU
BemecTB. CBeneHHss 00 HM3ydaeMblX B Kypce BEUIECTBax JalTCs B
Pa3BUTHH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHn. B Kypce oOpraHM4ecKkod XUMHUU TOJIY4arOT pa3BUTHE
chopMHpOBaHHBIE HAa ypPOBHE OCHOBHOrO 00mero oOpa3oBaHHS
MEpBOHAYAJIbHBIE IIpEICTaBIICHUS 0 XUMHUUYECKOMN CBSI3U,
KJIACCU(DMKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHUMOCTU CBOICTB
BEILIECTB OT UX CTPOEHUSA, 0 XUMUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHUs TEOPETUUYECKUI MaTepual U (HaKTOJIOTHYECKUE CBEICHUS O
BEIIIECTBAX M XMMUYECKOMN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as
M HEOpraHuyeckas  XUMHs»  OOyYarOIIMMCS  MNPEIOCTaBIISETCS
BO3MOYKHOCTb ~ OCO3HaTh 3HAaY€HUE IMEPUOJUYECKOTO  3aKOHA C
OOLIETEOPETUYECKUX M METOJIOJIOITMYECKUX TO3UIMM, TIy0Xe MOHAThH
HUCTOPUYECKOE U3MEHEHNE QYHKIIUN 3TOro 3aKOHa — OT 0000IIaroIIe 10
OOBSICHSIOUIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIUX BEIECTBaX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUsX,
UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs JOMOIHAETCS B Kypcax 10
151 11 KJIACCOB 3JIEMEHTAMH COJIEp/KaHMS, MMEIOIIUMHA
KYJbTYpOJIOTUYECKUH W TMPUKIATHON  XapakTep. OTH  3HAHUS
CIIOCOOCTBYIOT TMOHHMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMU HayKamH,
PACKpBIBAIOT €€ pOJIb B MTO3HABATEILHOW W MPAKTUYECKON JAEATEIBHOCTH
Yeli0OBeKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHUS K  IPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO
3HAYUMBIX TTPoOIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECCKH OCMBICITHBATh
MHPOpMAIIUI0O W TPUMEHSITh €€ JJIsl TOMOJIHCHUS 3HaHWM, pelIeHUs
MHTEJUICKTYaIbHBIX M OKCIIEPUMEHTATBHBIX UCCIIEI0BATENIbCKUX 3a7a4. B
I[EJIOM COJIepKaHhe y4eOHOTo MpeameTa «XUMHUS» JaHHOTO YPOBHS
W3Y4YCHUsI OpPUEHTUPOBAHO Ha (QopMUpoBaHHUE Yy O0OYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTEepHAIbHOE €IMHCTBO HEOPraHWYECKOI0 U OPraHMYECKOro MHpa,
OOyCJIOBIIEHHOCTb CBOMCTB BEILIECTB KX COCTaBOM U CTPOEHHUEM,
MO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEHICHUS
MPOTUBOPEYUII  MEXIy HOBBIMU (hakKTaMH H  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEIICHHH 3KOJOTMYECKHX



npobyieM, a Takxke MpoOieM CcOepexeHHs] YHEPTreTHUECKUX PECypCoB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTEepUAJIOB.

B nnane pemienusi 3a7a4 BOCIUTAHUS, PA3BUTHUS M COLIMATU3AINU
oOydJaronmxcsi MNPUHIATHIE MPOTPAMMOM IO XUMHUHU TOAXOABl K
OTPENICIICHUIO COJICPKaHUSI U TIOCTPOCHUS MpeAMeETa MpeyCMaTpUBaIOT
(dhopMHUpOBaHNE YHUBEPCAITBHBIX YUCOHBIX EHCTBHM, MMEIOIMX 0a30BOEC
3HaQYCHUE IS PaA3JIMYHBIX BUJIOB JICSATEIBHOCTH: PELICHUS] TpoOJeM,
MOMCKa, aHaidu3a W o00paboTku uHOOpPMAIMU, HEOOXOIUMBIX IS
NpUOOpETEHUs  OMbITa  MPAKTUYECKOM M HCCIIEIOBATEIbCKON
NEeATEeNIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mnpakTtuke mnpenojaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOIO
oOmrero o0pa3oBaHus, TaK U Ha YPOBHE CpeHEro oOIiero oopa3oBaHus,
MIpU OMPEACIICHUH COJCP>KATEIbHON XapaKTePUCTUKU LieNed U3yYeHUS
MpeaMeTa HaIpaBiICHUEM IEPBOCTEIIEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcs (GOpPMHUPOBAHWE OCHOB XHMHUYECKOW HAayKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON AEATEILHOCTH YEJIOBEKa
M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOIUYECKOU
TOYKH 3PEHHS TAKOH MOJIXO0/ K ONPEIEIICHHIO LIEJIe N3yUYEeHUS MpeIMeTa
SBJISIETCSI BIIOJIHE OTPAB/IaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHMS TJABHBIMU LEISIMU H3YYEHUS
npeaMera « Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisitoTest:

e (opMHUPOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHUM KaK BaKHEUIIICH
COCTaBJIAIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA, B OCHOBE
KOTOPOMH JIeXKAaT KIIOYEBbIC MOHITHS, (YHIAMEHTAIbHbBIE 3aKOHBI U
TEOpPUH XMUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U MOHUMAHUE
CYIIHOCTH  JOCTYINHBIX  OOOOIIEHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHME C HCTOpUEH UX pa3BUTUA U
CTaHOBJICHHUS;

e (opmMupoBaHHE U pa3BUTHE MPEJCTABICHUN O HAyYHBIX METOAaX
MO3HAHUA BEHIECTB M XUMUYECKHUX PEAKIHMi, HEOOXOJIUMBIX s
NpUOOPETEHUS YMEHUW OpPUEHTUPOBATHCSA B MHUpPE BEUIECTB U
XUMHUYECKUX SBJICHUM, WMEIOIUX MECTO B TpUpOJe, B
IIPAKTUYECKOM Y ITOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHUH U CHOCOOOB JIESITEILHOCTH, CBSI3AHHBIX C
HAOMIOZICHUEM U OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA,
coOJTr0TIeHreM TpaBmiT 6€30TaCHOTO OOPAIICHHUSI C BEIIECTBAMH.

Hapsny ¢ »TuMm, coaepskareiibHasi XapakTEpUCTHKa IIeel U 3a1a4y
M3y4eHUsT TpeiAMeTra B IporpaMMe IO XHMHUM yTOYHEHA U



CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B CUCTEME
cpeaHero oOmiero ooOpa3zoBanusi. CeroiHsi B MpPENoOJiaBaHUU XUMHUU B
OombIIeH cTeeHn OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMITOHEHTE
coziepKaHusi 00y4YeHHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHON OpraHU3aIliH, BIIAICIONIET0 He HAOOpOM 3HAHUH,
a (YHKIHOHATHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH
AKTUBHOTO TIOJYYCHHsI 3HAHUHN U MIPUMEHEHUS X B PCATbHON KU3HU IS
pelIeHUs MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpH U3ydeHUH NpeaMeTa « XUMUs» TOMUHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKUE IEIH U 33]]a9, KaK:

aganTanus 00yJarommuxcs K YCJIOBUSIM JTUHAMUYHO
pa3BUBAIOIIErOCsT MHUpPa, (HOPMUPOBAHHE WHTEIUICKTYaJbHO pPa3BUTOU
JUYHOCTHU, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOATEJIbHOMY TNPHUHATHIO T'PAMOTHBIX PEUIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM,;
dbopMupoBaHre y 00ydYarOmUXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIMI), MMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS PA3JIMYHBIX
BUJIOB JICSTENIBHOCTH: PelIeHus MpoOieM, IOUcKa, aHalIu3a U 00paboTKH
uH(pOpMalny, HEOOXOAUMBIX NIl IPUOOPETEHUs OMbITA JIEATEIbHOCTH,
KOTOpasi 3aHMMAeT BaXHOE MECTO B IO3HAHWM XUMHUH, & TaKkKe JUIs
OILICHKH C TO3UIMK SKOJOTHYECKONW O0e30MacHOCTH XapakTepa BIHUSHUS
BEILECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIHYIO

cpeay;
pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTyallbHBIX U
TBOPYECKUX CrocoOHOCTEM 00y4aromuxcsi: CIIOCOOHOCTH

CaMOCTOSITENIbHO MTPUOOPETaTh HOBbIE 3HAHUS IO XUMUU B COOTBETCTBUU
C  JKU3HEHHBIMH  MOTPEOHOCTSMM,  HCIOJB30BaTh  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJOTHH I TIOWCKAa W aHajau3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUTH XUMUYECKOTO COICPKAHMS,

dbopMUpOBaHME U pa3BUTHE y OOYYaAIOLIUMXCS aCCOLUATHUBHOTO U
JIOTHUYECKOIO MBIILJICHUS, Ha0JI01aTEIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbI, B YaCTHOCTH, IpHU
IJIAHUPOBAHHUH U MPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00ydYaromuxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HAIPaBJIEHHOCTH XUMHUH, €€ Ba)XXHOM pPOJM B PELICHUH TJI00aTbHBIX
npobiieM  panuoHaIbHOIrO IPUPOAOIIOIB30BAHNUS, IIOTIOJIHEHUS
DHEPreTUYECKUX PECypCOB M COXPAHEHUs MPUPOJHOIO PABHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIE U CBOEMY



3JIOPOBBIO, & TaK)Ke MPUOOPETEHHS OMBITA HCIIOJIB30BAHUS TOTYYECHHBIX
3HAHWH JJIs TIPUHATHS TPAMOTHBIX PEIICHUN B CUTYAIUAX, CBI3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yueObHOM mnnaHe cpenHero ooOmero oOpa3oBaHUS IPEIMET
«Xumus» 0a30BOrO0 YPOBHS BXOAHUT B COCTaB MPEAMETHON oOnacTu
«EcTecTBEeHHO-HAYYHBIE TTPEAMETHI.

OO1mee 4nciao 9acoB, OTBEAEHHBIX U1 M3yYEHUS XUMHUHU, Ha 0a30BOM
YpPOBHE CpeJHEro o0Iero oopa3oBaHMs, cocTaBiser 68 dacos: B 10
kinacce — 34 4daca (1 gac B Henemo), B 11 kimacce — 34 yaca (1 ygac B
HEJICITIO).

COJIEP)KXAHUE OBYUEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XMMHH

[Ipenmer oprannyeckoil XUMuHU: €€ BO3HUKHOBEHHUE, Pa3BUTHE U
3HaYeHHE B MOJTYYCHHH HOBBIX BEIIECTB U MaTEpUajoB. Teopusi CTpOCHHS
opraHuyeckux coenuHeHuil A. M. BytiepoBa, €€ OCHOBHbBIE MOJIOKEHHUS.
CrpykrypHble (OpMYJIbI OPraHUYECKUX BEIIECTB. ['OoMoorus, nsoMepus.
XvMHUYECKasi CBSI3b B OPraHMYECKUX COCIMHEHUSIX — OJUHApHBIC U
KpaTHBIC CBSI3H.

[IpeacraBnenre o0 KJIacCU(UKALMK OPraHUYECKHX BELIECTB.
Homenknatypa opraHvudeckux COEIMHEHUN (cucTeMaThueckas) |
TPUBUAIBHBIE  HA3BaHUS  BAXKHEHIIMX  MpEJACTaBUTEIEH  KIJIAaCCOB
OpPraHUYECKUX BEIECTB.

OKCIIepUMEHTAIbHBIE ~ METOABl ~ M3yYeHUs  BEIIECTB M UX
IpEeBpaLICHU: 03HAKOMIJIEHHE ¢ oOpa3laMu OpraHMYeCKHX BEIIECTB U
MaTepuaJiaMl Ha WX OCHOBE, MOJICTUPOBAHHE MOJEKYJ OPraHUYECKHUX
BEIIECTB, HAOJIOACHHE W OMUCAHHE JEMOHCTPAIMOHHBIX OMBITOB IIO
MPEBPALICHUIO OPraHWYECKUX BEHIECTB IMPU HAarpeBaHUH (IUIaBIICHUE,
oOyTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBL: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHUI psia. MeTaH U 3TaH
— TMPOCTEUIINE TPEACTABUTEIHN aJIKAHOB: (PU3UYECKHE W XUMUYECKHE
CBOMCTBa (peaKIMK 3aMEIIEHUS W TOPEHHs), HaXOXJIEHHWE B MPHUPOJE,
MOJIy4Y€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, T'OMOJIOTMUECKUU psii. ODTUIEH U
OPONWIEH — TMPOCTEHIINE MPEACTaBUTEIN aJIKEHOB: (U3UUECKUE WU



XUMUYECKUE CBOMCTBA (pEakUWu TUAPUPOBAHUS, TaJOr€HUPOBAHUS,
rUpaTalyy, OKUCICHUS U OJMMEPHU3ALINHN ), TOJIyYeHHE U IPUMEHEHHUE.

Anxanuensl: OyrtamueH-1,3 u wetwiOyranuen-1,3: cTpoeHwue,
BaKHEHIIME XUMHYECKHE CBOMCTBa (peakuus IOJIMMEpPHU3aLUN).
[lomy4yeHue CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PSI.
AneTuneH — NMpOCTEUIINKA MPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHUE,
¢uznueckne W XMMHUYECKUE CBOMCTBa (peakuuu TUIPUPOBAHMS,
raJlor€HUPOBaHUs, TUIpATaLlUU, TOPEHNUS), TIOTYUEHHE U TPUMEHEHNE.

Apensl. benzon: cocrtaB, crpoeHue, (pU3NYECKHE U XHUMHYECKUE
CBOMCTBa (peakuuy TajJOr€HUPOBAHUS W HUTPOBAHUS), MOIYYECHHE H
npuMeHenue. Tonyon: cocmaeg, cmpoenue, Qusuueckue u XuMuieckue
ceoticmea (peakyuu 2an02eHupo8anus U HUMpPOBAHUs), NOJYYEHUe U
npumenenue. TOKCHYHOCTb AapeHOB. ['eHeTMyeckas CBsI3b MEXIY
YIJIEBOJOPOAAMHU, MPUHAJICKAIIMMHU K Pa3IMYHBIM KJIacCaM.

[IpuponHbple HMCTOYHHMKM yTieBOmOponoB. [lpupoanelii rasz wu
nonyTHeie HedTanbie Ta3pl. HedTh u e€ mpoucxoxnaenue. CrocoObl
nepepadboTKu HeQTH: IIEPETOHKA, KPEKHMHT (Tepmuueckuii,
KaTtaguTuueckuit), nuponus. Ilpoayktel mnepepaboTku HedTH, UX
NPUMEHEHHE B TMPOMBIIUIEHHOCTH W B ObITy. KaMeHHBI yroiap u
MPOIYKTHI €T0 MepepadOTKH.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IPEeBpaALICHUI: O3HAKOMJIEHHME C OO0pa3lamMH IUIacTMacC, KayyyKoB H
pe3unbl, Kowekiun «HedTs» M «Yroms», MoAenupoBaHUE MOJIEKYII
YIJIEBOJOPOAOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHHE NPAKTHUYECKOU
paboTHI: MOIYYEHHUE ITUIICHA U U3YYEHUE €TO CBOMCTB.

Pacuérnble 3anaun.

Bbluucienust no ypaBHEHHIO XUMUYECKOUN peakuu (Maccel, 00bEéMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
IPOJYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue COeJUHEHUS

[IpenenbHbIE OAHOATOMHBIE COIUPTHL. METaHOI U 3TAHOJI: CTPOEHHUE,
¢bu3nyecKre U XUMUYECKHE CBOMCTBA (PEAKIINH C aKTUBHBIMU METAJTAMH,
raJlor€HOBOJIOPO/IaMU, TOpEHME), NpUMEHeHue. BomopoaHsie CBA3M
MEXIY MOJIEKYJJaMHA CHUpTOB. JIeHCTBME METaHOJa M OSTaHOJA Ha
OpraHu3M YEJOBEKa.




MHOroaTOMHBIE CHUPTHI. DTUJICHIIUKOIb U TIHUIEPUH: CTPOCHUE,
($U3UYEeCKUe U XUMUYECKAE CBOMCTBA (B3aMMOJICHCTBHAE CO IIEIOYHBIMHU
MeTaJulaMH, KadyeCTBEHHash peaklus Ha MHOTOaTOMHbBIE CIIUPTHI).
JlelicTBUe Ha oOpraHu3M 4ejoBeka. [IpuMeHeHue riauuepuHa H
ATUJICHTJIMKOJIS.

@DeHoJI: CTPOCHHE MOJIEKYJIbI, (PU3NYECKHUE U XUMUYECKHUE CBOMCTBA.
TokcuunocTh perona. [Ipumenenne Genomna.

Anpaerunpl U kemonsi. opManplieru, aueTaabIeruj: CTPOCHUE,
du3nueckue M XUMHYECKHE CBOMCTBA (pEaKkIMU OKUCICHUS W
BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIINH), OJyYCHUE U TPUMEHECHHUE.

OmHOOCHOBHBIE TIpeICIbHBIE KapOOHOBBIC KUCIOTH. MypaBbUHAS H
YKCyCHasi KHUCIIOTBI: CTpOEHHE, (DU3MYECKHEe U XHMHYECKHE CBOMCTBA
(coiicTBa, o0OmME IS Kjlacca KHUCIOT, peakius 3Tepuduxaiun),
noiayyeHre W npumeHeHue. CTeapuHOBasi M OJIEMHOBAs KHCIIOTHI Kak
MPEJCTABUTENIM BBICIINX KapOOHOBBIX KHUCIOT. MbllIa KaK COJIM BBICIIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE JCHCTBHE.

Cnoxnble d3(Upbl Kak MPOU3BOJHBIE KAPOOHOBBIX KHCIOT.
['unponus cnoxubix 3¢upos. Kupel. 'maponus xupo. [IpumeHeHue
AKUPOB. bronornueckas poJib )KUPOB.

YraeBoasl: coctaB, Kiaccupukanus yrieBojgoB (MOHO-, AU- U
nonucaxapuabl). ['1r0ko3a — mpoCcTEHIIMi MOHOCAaxXapu/l: OCOOCHHOCTH
CTPOCHUS  MOJEKYJbl, (U3MUECKHEe ¢  XHMHUYECKHE  CBOMCTBa
(B3aumopeictBue ¢ ruapokcuaoM wmeau(ll), okucieHne aMMUaYHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBIeHNE, OpPOKEHUE TIIOKO3BI),
HaxOXXJIEHWE B TMPHUPOJE, TPUMCHCHHE, OWOJoTrHdYecKas POJb.
®otocunTe3. PpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman w nemmnono3a Kak NOpupoAHble moauMepbl. CTpoeHue
KpaxMalia Y UeJUI0JIo3bl. Du3ndeckue ¢ XHUMHYECKHUE CBOICTBA
Kpaxmasia (TUApOJIn3, KAYECTBEHHAs! PEAKIIUS C UOJOM).

OKCHNEpUMEHTAIbHBIE  METOAbl  M3YYEHHS  BEIIECTB M  UX
MIPEBPAILICHHI: MPOBEJCHUE, HaOJII0ICHUE u ONMCaHHE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKkuciIeHHe JdTaHoua okcugoMm Meau(Il)),
MHOT0aTOMHBIX CIUPTOB (B3aUMOJICHCTBHE TIHUIIEPUHA C THAPOKCUIOM
menu(ll)), anpaerugoB (OKHUCIEHHE aMMHAYHBIM pPACTBOPOM OKCHJIA
cepeopa(l) m ruapoxkcuaom wMenu(ll), B3ammMopelicTBue Kpaxmana cC
MOJIOM), TIPOBEJIEHHE TMPaKTUYECKOW paboThl: CBOICTBAa pacTBoOpa
YKCYCHOMW KUCITOTBI.



Pacuérnrie 3agaun.

Brluucienust no ypaBHEHHIO XUMUYECKOM peakuu (Maccel, 00bEéMa,
KOJINYECTBA UCXOJHOI0 BEILIECTBA WIH IIPOLYKTA PEAKLIMU 10 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MIPOJIYKTOB PEAKLINN).

A30TCOnEp)KAINE OPTAHUYECKUE COCTUHEHUS.

AMUHOKUCIOTBI Kak amM(pOTEepHbIE OPTraHUYECKUE COCIUHEHUSI.
dusnyeckue M XUMHYECKHE CBONCTBA AMMHOKUCIOT (Ha Ipumepe
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benkn Kkak OPUPOAHBIE BBICOKOMOJIEKYJISIDHBIE  COEIWHEHMS.
[lepBuuHas, BTOpUYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa O€JKOB: TUIPOJM3, JACHATypallus, KaYECTBEHHbIC PEAKIUU Ha
OeJKH.

OKCHEPUMEHTAIBHBIE ~ METOABl  M3Y4YEHUs BEIIECTB M HX
MpeBpalieHuil: HaOIIOeHNEe W ONMUCAaHUE JIEMOHCTPAIIMOHHBIX OIIBITOB:
JeHaTypanus OENKOB MMPU HATPEBaHHH, [BETHBIE PEAKIIUU OETIKOB.

BricokoMoJieKyJIIpHbIE COeIMHEHU S

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, IOJUMEP, CTPYKTYpPHOE 3BEHO, CTEIEHb IOJUMEPU3ALINY,
cpeaHsss  MOJIeKyJisipHass  macca. (OCHOBHBIE ~ METOABI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEMHEHNN — MOJIMMEPU3ALUS 151
ITOJIMKOHICHC AU

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
NpeBpalleHU:  O3HAKOMJIGHHE C  oOpasllaMu  TPHUPOJIHBIX |
HCKYCCTBEHHBIX BOJIOKOH, TUIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peaymszanuss MEXIPEIMETHBIX CBSA3€U IIPU U3YYECHUNU OPraHUYECKON
xuMuu B 10 kacce OCyIIeCTBISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIHMX
€CTECTBEHHO-HAYYHBIX ITOHATHM, TAK W TIOHATUH, SBISIIOLIUXCS
CUCTEMHBIMH I OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO11ue ecTecTBEHHO-HAyYHbIE MOHATHS: SIBICHHUE, HAYUYHBIH (axT,
TUIOTE3a, 3aKOH, TEOpus, aHalu3, CHUHTE3, Kiaccudukaus,
IIEPUOJNYHOCTD, HaOII0IeHHE, U3MEPEHNE, JKCIEPUMEHT,
MOJEIUPOBAHUE.

®usuka: Marepus, dHEPrus, Macca, aToM, JJIEKTPOH, MOJIEKYJIa,
HSHEPreTUUECKU YpPOBEHb, BEIIECTBO, TeJO, OOBEM, arperatHoe
COCTOSIHUE BEILECTBA, PU3NUECKUE BEIIMYUHBI U €IUHULIBI UX U3MEPEHUS.



buonorusi: kierka, opraHu3M, Ouocdepa, OOMEH BEIIESCTB B
opranusme, (HOTOCHHTE3, OMOJOTMYECKHM AaKTHUBHBIE BemlecTBa (OENKH,
YTIEBO/IbI, JKUPbI, HEPMEHTHI).

['eorpadusi: MuHEpalibl, TOPHbIE MOPOJbI, MOJIE3HBIE HCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.

TexHomorus: THIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHAIHLHOTO
NUTaHUs, MOIOIINE CPEACTBA, JIGKAPCTBEHHBIE M KOCMETHYECKHE
npenapaTsl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUUECKHUX BOJIOKOH.

11 KJIACC
OBIIIAA U HEOPTAHNYECKAS XUMUA
Teopernyeckue 0CHOBbI XUMHHU

XUMUYECKHH AeMeHT. AToM. SI1po aTtoMa, U30TONbI. DIEKTPOHHAS
0001104Ka. DHEPreTHYECKHe YPOBHU, OyPOBHU. ATOMHbBIE OpOUTaNIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeneieHUs DJIEKTPOHOB IO
opOuTaisiM B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DnexkTpoHHasi KOH(UTYpalHsi aTOMOB.

ITepuonnueckuii 3akoH u Ilepumogmyeckas cucTEMa XHUMUYECKUX
anemeHtoB J[. M. Menneneea. CBA3b INEPUOAUYECKOTO 3aKOHA H
[Tepunoanueckont cucrembl xumuueckux 3iementoB 1. M. Menneneesa ¢
COBPEMEHHOW TE€OpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XHMMHYECKMX OJJEMEHTOB M 00pa3yeMblX HMHU MPOCTHIX U
CJIO’KHBIX BENIECTB IO TPyIaM U NepuogaM. 3HAYEHHUE MTEPUOINIECKOTO
3aKOHa B PA3BUTUU HAYKHU.

CrpoeHnue BeniecTBa. XUMUYECKas CBSA3b. BB XUMHUUYECKON CBS3U
(koBajJieHTHasi HEMOJIsIpHAsE MW TIOJsIpHAs, HWOHHAsS, METAJUTMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOHW CBS3H (OOMEHHBIN
W JIOHOpHO-akuenTopHbiil). BomopoagHas  cBs3b.  BalleHTHOCTD.
DnekTpooTpulatenbHOCTh. (CTeneHb OKuciaeHus. OHBI: KaTUOHBI U
AHUOHBI.

BemiectBa MOJNEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOECHUS. 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THMbI KPUCTAUIMYECKUX PEUIETOK.
3aBHCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsatue o nucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE
pacTtBOpBl. MaccoBasi 107151 BEIIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHenuii. Homenknarypa
HEOPraHMYECKUX BEHIECTB. [ eHeTMYecKas CBS3b HEOPraHUYECKUX
BEIIECTB, MPUHAJICIKAIIMNX K PA3JIMYHBIM KJIACCAM.



Xumuyeckasi peakuusa. Krmaccuduxarnuss XMMHUYECKHX peakiuid B
HEOPraHMYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl
BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALLCHUS SHEPTUMU IIPU XUMUYECKUX
pEaAKLUSAX.

CkopocTh peaknud, €€ 3aBHCUMOCTh OT Pa3IMYHBIX (haKTOPOB.
Obpatumbie peakiuu. XuUMHYecKoe paBHOBecue. DaKkTOpPbI, BIMSIONINE
Ha cOCTOsiHUE XuMuueckoro pasHoBecud. [Ipunnun Jle [latense.

Onektponutuueckas — auccouuanus.  CuiibHble U clla0ble
AneKTpoauThl. Cpena BOAHBIX PACTBOPOB BEIIECTB: KUCHAs, HEUTpaJIbHasl,
ETOYHAas.

OKUCIIUTENBHO-BOCCTAHOBUTEIBLHBIC PEAKIINH.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3Y4YEHHsS] BEIIECTB M  UX
npeBpalieHuil: aemoHctpanus Tabnun  «llepumonuueckas cucrema
xumudeckux aiemeHtoB JI. . MenneneeBa», u3yuyeHHE MOAEIEH
KPUCTAJUTNYECKUX PELIETOK, HaOJII0/ICHNE " OIMCAHUE
JEMOHCTPALIMOHHBIX M JTA0OOPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCHIA
BOJIOpOJA B IPUCYTCTBUHU KaTaau3aTopa, ONPEIEIICHUE CPEAbl paCTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO WHJMKATOPA, PEAKLIMU MOHHOI'O
oOMeHa), TpPOBEJICHHE MpaKTUYECKOW paldoThl «BrusHUE pa3IUUYHBIX
(haKTOPOB Ha CKOPOCTh XMMHUYECKOMN pEaKITum.

Pacuérnrle 3agadn.

Pacuérel mo ypaBHEHMSIM XHUMHUYECKUX PEaKIUi, B TOM YHUCIE
TEPMOXMUMHUUYECKUE PACUETBl, PACYETBI C HCIIOJIB30BAHUEM ITOHATHUSA
«MaccoBasg J10J1s1 BEUIECTBAY.

Heoprannyeckasi xummust

Hemeramnel. [lonoxenne HemeramnoB B Ilepuonuueckoit cucreme
xumudeckux anemeHToB JI. Y. MenneneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. DU3MYECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPOIHUS] HEMETAILIOB
(Ha mpuMepe kucimopona, cepsl, pocdopa u yrinepona).

XVMHUYECKHE CBOMCTBA BAKHEUIITUX HEMETAIUIOB (TaJIOT€HOB, CEPHI,
azota, ¢docdopa, yriepoja U KPEeMHHUS) U UX COCJUHEHUH (OKCHIOB,
KHUCIIOPOJICOIEPKAIIMX KUCIIOT, BOJIOPOJHBIX COCTUHEHH).

[IprumeHeHne BAXXKHEUIIINX HEMETAIUIOB U UX COEUHECHUM.

Meramnbl. Ilonoxenune wetamioB B llepuomnueckor cucreme
xumuueckux saeMeHToB J[. M. MenneneeBa. OCOOCHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J04YeKk aTomMoB MerauioB. OOmue ¢uznueckue
cBorictBa MeTawioB. CIUIaBpl METAJIOB. JJIEKTPOXUMUYECKUU Pl
HaIpsSKEHUM METAJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalui,
KaJbI[U{, Mar"Hui, ajJlOMUHHUM, LHUHK, XpOM, 3>K€JIe30, Mellb) U HX
COCIMHCHUU.

OO6mue crocoObl MmoaydeHus MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAJIbHBIE ~ METOJBl ~ M3YYE€HUS  BEIIECTB H©  HUX
MIPEBPAIICHAUI: M3YYCHUE KOJUIEKINN «MeTauibl U CILIaBB», 00pas3IioB
HEMETAJVIOB, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOIIOACHUE W
OIMCaHUE JIEMOHCTPAIIMOHHBIX 51 71a00paTOPHBIX OIIBITOB
(B3auMOJEHCTBHE THUIPOKCHJA ATIOMHHHUSI C pPacTBOpaMH KHUCJIOT U
IeJI04eid, KAYECTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérneie 3amaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 yYacTBYIOIIUX B
peakIy BEIIECTB, pacu€Thl Macchl (00BEMaA, KOJWYECTBA BEIECTBA)
MPOIYKTOB PEAKIIMHU, €CJIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecrieueHUM SKOJIOTHYECKOM, SHEPreTHYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PA3BUTHU METUIMUHBL [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MAaTECPUAIOB:  BaXHECHILINE
CTPOUTEIIBHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTEepHUAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pCHHMS.

XuMHsT W 3JI0pOBbE  YEJOBEKA: MpaBWja  MCMOJIb30BAHUA
JIEKapCTBEHHBIX TIPEMaparoB, IpaBuja OE30MaCHOTO HCITOJIB30BAHUS
MpenapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM JKH3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanmzanust MeXIpeaMETHBIX CBS3€H IIPU HM3YYEHUM OOIIeH u
HeopraHmdyecko xumMuu B 11 Kilacce OCyIIECTBIAETCA 4epe3
HCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK H
MOHSTUW, SBISIOIIUXCS CUCTEMHBIMH ISl  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIacCu(UKaIMsI, TEPUOJIUUYHOCTD,
HaOJII0JICHHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: Martepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA, SHEPreTUYCCKUI
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIICCTBA,
(bu3HUYeCcCKre BEHMYMHBI U €AMHUIIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHCcTeMa, Ouocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEILECTB B OPraHU3ME.

['eorpadusi: MHUHEpaJIbl, TOPHBIC IMOPOJIBI, MOJIC3HBIE MCKOTACMBbIE,
TOTUTUBO, PECYPCHI.
Texnonorus: XAMHYECKasT IIPOMBIIIIICHHOCTD, METaJLTyprHs,
MIPOU3BOJICTBO  CTPOUTEIIBHBIX MaTePUAJIOB, CEIIbCKOXO3SIHCTBEHHOE
MPOU3BOJICTBO,  IHUINEBas  MPOMBIIIICHHOCTh,  (papMaleBTHYCCKas
MPOMBIIIJICHHOCTh, ~ MPOW3BOJCTBO  KOCMETHUECKHX  TIPEIaparos,
MPOU3BOJICTBO  KOHCTPYKIIMOHHBIX  MAaTEepPHAJIOB,  DJJCKTPOHHAs
MIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110
XNUMHNHN HA BA30OBOM YPOBHE CPE/ITHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K Pe3yJibTaTaM OCBOCHHUS
oOydJaronmuMucss ~ TporpaMMm  CpemHero  obmiero  oOpa3oBaHHS
(IMYHOCTHBIM,  METampeIMETHBIM W  MpeaAMeTHhIM).  HaydHo-
METOJIMYCCKOM OCHOBOW JIsi Pa3pabOTKU TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHUS TIpOrpaMM CpeIHEero ooOmero oOpa3oBaHUS  SBISICTCS
CHUCTEMHO-/ICITCIbHOCTHBIN MOIXO/I.

B CcOOTBeTCTBMH ¢ CHCTEMHO-ACITECILHOCTHBIM IIOAXOJOM B
CTPYKTypE JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS IMpEeAMETa «XUMHS» Ha
YpPOBHE CpeaHero oOmero oO0pa30BaHUS BBIJICICHBI  CIICIYIOIINUE
COCTABJISIOIIIHUE:

OCO3HAaHUE oOy4Jaronmmucs POCCUICKON IrpakIAHCKOU
UJECHTUYHOCTH — TOTOBHOCTHM K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U
CaMOOIIPEECIICHHUIO;

HaJIMYMe MOTUBALIMU K O0Y4EHHUIO;

I[EJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH JINYHOCTH Ha
OCHOBE KJIFOUEBBIX IICHHOCTEH U UCTOPUUECKUX TPATUINil 0a30BOI HAYKH
XUMUH;



TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B
cBOEH NEATeIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMH,
MPUCYIIUMHU LIETTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMs;

HaJM4Ke TIPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpPhl U CTIOCOOHOCTH
CTaBUTh 1IEIU U CTPOUTH KU3HEHHBIC TJIAHBI.

JIugyHOCTHBIE ~ pe3yibTaThl  OCBOCHHUS  MpeaMeTa  «XHUMHS»
JOCTUTAIOTCSI B €JUHCTBE Y4€OHOM M BOCHIHUTATEIBHON AEATEILHOCTU B
COOTBETCTBHUM C TyMaHHCTUYECKUMH, COLUUOKYJIbTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH M HJ€alaMU POCCUUCKOTO TIPaKIaHCKOIO
o01mecTBa, MPUHATHIME B OOIIECTBE HOPMAMH U TIPaBUJIAMH TIOBEACHMS,
CIIOCOOCTBYIOIIMMM ~ TIPOIIECCaM  CaMOIIO3HAHMS, CaMOpPa3BUTHUSI U
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTU OOYHAIOIITNXCSL.

JINYHOCTHBIE PE3YIABTATHl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh  OMNbITA  [O3HABATEJIBHOW W  MPAKTUYECKOU
JEATENHPHOCTH OOYYArONIUXCsl M0 peaju3alii MPUHATHIX B OOIIECTBE
IIEHHOCTEM, B TOM YHCJI€ B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYYArONIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEM, YBaXKEHHUS K 3aKOHY U MPABOIOPSIIKY;

MPEJCTAaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUJax
MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JIESITENBHOCTH IPHU
CO3/IaHUU Y4YEOHBIX MPOEKTOB, PEHICHUU Y4EOHBIX W TO3HABATEIbHBIX
3a/1a4, BBHIMOJHEHUHU XUMHUUECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
M apryMEHThl JAPYTUX TIPU aHajJu3e Pa3JUYHBIX BHUJOB Y4COHOM
NEATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCTIUTAHMS:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACIICIUIO
OTEYECTBEHHOW XUMUH;

YBOXKEHUST K TMPOIECCY TBOpUYECTBA B O00JACTH TEOpUU H
MPAKTUYECKOI0 MPUMEHEHUSI XUMUHU, OCO3HAHUS TOrO, YTO JOCTUKEHUS
HAyKd €CTh PE3yJbTAaT JUIMTEIbHBIX HAOMIOMCHUN, KPOIIOTIMBBIX
AKCIIEPUMEHTAIBHBIX MTOMCKOB, TOCTOSTHHOTO TPYyAa YUEHBIX U MPAKTUKOB;

WHTEpPECa W T[O3HABATEJIbHBIX MOTHBOB B TMOJYYCHUH U
MOCJIEyIONIEM aHau3e HHPOPMAIMK O TEPEIOBBIX JOCTHKEHUSIX
COBPEMEHHOW OTECYECTBCHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:



HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHWUBATh CHUTYyaIlMH, CBSI3aHHBIE C XUMHUYCCKUMH
SABJICHUSIMU, W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHHBAaTh CBOE TIOBEJCHHWE U TOCTYIKH CBOUX
TOBApUIIECH ¢ MO3WIUA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCIIEICTBUN 3TUX MOCTYNKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MMOHUMAaHUs LIEHHOCTEH 37I0pOBOTro M Oe30macHoro obpasa >KU3HH,
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOIICHUS K  COOCTBEHHOMY
(M3UIECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOMIo/IeHrs TpaBUiI OE€30IacHOTO OOpallleHHs C BEIIeCTBaAaMHU B
OBITY, IOBCETHEBHOM KU3HU U B TPYJIOBOH JCSATEIBHOCTH;

MMOHUMAaHUS [IEHHOCTH TIPAaBUJI UHIUBUIYAIBHOTO U KOJIJIEKTUBHOTO
0€30macHOTo TTOBEJACHHUS B CUTYAIHIX, YTPOXKAIONIUX 3/I0POBBIO 1 KU3HU
JIIOICH;

OCO3HAHUSI TMOCJHEACTBUI W HENPUSTHS BPEIHBIX MPUBBIYEK
(yrotpeOineHus aaKoroJsi, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETCHTHOCTH B y4e€OHO-HCCIICIOBATEIBCKOM
AESTebHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPYECKOW W JAPYTUX BHAAX
NeSITENbHOCTH;

YCTAaHOBKM HAa aKTMBHOE YYaCTHE B PEIICHUU MPAKTHUECKUX 3aJ]ad
COIIMAIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K TMPAKTUICCKOMY H3YYCHHIO MPOQPECCUil pazIuIHOTrO
po/ia, B TOM 4YHCJIE Ha OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHHUM IO
XUMUH;

YBOXEHUS K TPYdy, JIOIIM Tpyda € pe3ynbTaTaMm TPYyJAOBOH
NEeSATENHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBHAYaJIbHOU TPACKTOPHUU
obpazoBaHus, Oyaymiedr mnpodeccud W peaausalud  COOCTBEHHBIX
KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEHN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTUYECKU I1€JIeCO00pa3HOr0 OTHOILIEHUST K MPUPOJE, Kak
MCTOYHMKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;



MMOHUMAaHUS TJIO0ATBHOTO XapakTepa dKOJOTHYECKUX TMPoOieMm,
BIIMSIHUSL SKOHOMHYECKMX TMPOLIECCOB HA COCTOSHHE NPUPOJHON H
COIIMAJIbHOM Cpeabl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JTOCTUKEHUN XUMHH
JUISL PELICHUST BOMPOCOB PALMOHAIIBHOTO MPHUPOIONIOIB30BAHUS;

AKTUBHOTO HEMPUATHUS JCUCTBHUM, TPUHOCIIIUX BPEI OKPYKAIOMIECH
NPUPOJHONM  Ccpelie, YMEHHUS MPOTHO3UPOBATH  HEOIAronpUsTHHIC
AKOJIOTUYECKUE  TOCHEACTBUS  NPEANPUHUMAEMBIX  JEHCTBUU U
MpEeNOTBpalIaTh UX;

HaJIM4usl Pa3BUTOrO JKOJOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKOM
KYJbTYphl, ONBITAa JEATEIBHOCTH SKOJOTMYECKOM HaIpPaBICHHOCTH,
YMEHHSI pyKOBOJICTBOBAaTbCSI MU B MO3HABATEIbHON, KOMMYHUKATUBHOM
U COLMAJIbHOM TpaKTUKE, CIHOCOOHOCTM M  yMEHHUS  aKTUBHO
MIPOTUBOCTOSATH UJCOIOTHH XeMOhoOuH;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAaHUs CIeUU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ pOJik B
(GOpMHUpPOBAaHUM  PAlMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JIaHHUU
LEJIOCTHOTO TPEACTaBICHUSI 00 OKpPYXKAIOIIEM MHUPE KaK O €IUHCTBE
NpUPOJbl U YEJIOBEKAa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelnIeHn: MpooieM COXpaHEeHUSI PUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOM 3HAYMMOCTH XUMHUHU IS COBPEMEHHOM
IUBUIM3ALMY: B €€ TYMAaHUCTHUYECKON HANPABICHHOCTH U BaXKHOU POJIU B
CO3/IaHUM HOBOM 0a3bl MaTEPUAIBHON KYJIbTYpPBhI, PEIICHUH TJIO0ATBHBIX
npoOjeM  YCTOMYMBOTO  pa3BUTHSA  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUILIEBOM U SKOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU
MEIIUIIMHBI, 00ECTICYUEHUN YCJIOBUU YCIEIIHOTO TPYyAa U AKOJOTHYECKU
KOM(OPTHOM KU3HU KaXA0T0 YjeHa OOIIeCTRa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: TMOHUMAHHUS  CYIIHOCTH
METOJOB  NO3HAHUS, MCIOJB3YEMBIX B  E€CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJB30BaTh IMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSICHEHUSI SIBICHUM OKPYXAIOIIETO MHUpPAa U TMPOUCXOASANIUX B HEM
W3MCHEHUH, yMEHUS JelaTh OOOCHOBAaHHBIC 3aKIIOYEHHS Ha OCHOBE
HAay4YHbIX (AKTOB ¥ HMEIOIIMXCA JaHHBIX C LEJIbI0 MOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO HMCIOJb30BaTh XMMHUYECKUE 3HAHUS
JUISL pEeIIeHUs TPOOJIEM B pEANIbHBIX KU3HEHHBIX CUTYAITUsIX;



MHTEpEeca K NO3HAHUIO U HCCIIEN0BATENbCKON NEATEIBHOCTH;

TOTOBHOCTH W CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U
caM000pa30BaHuUIO, K aKTUBHOMY MOJIYYEHHIO HOBBIX 3HAHUM 110 XUMHHU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSAM TpyJa B pas3iMyHbIX cdepax

npodeccroHaNIbHOM e TETHHOCTH.
METAINIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHbIe PE3yiabTaThl OCBOCHHS YYEOHOTO MpeaMeTa
«XuMHUs» Ha YPOBHE CpPEIHEr0 O0IIero 00pa3oBaHus BKIIOYAIOT:

3HaUYUMBbIE 11 (DOPMHUPOBAHUS MHPOBO33PCHUS OOYJAFOIITHXCS
MEXKJIUCIUIUTMHAPHBIE  (MEXIIPEAMETHBIC) OOIICHAYYHbIC ITOHSTHS,
OTpaXKaroIue IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U CHEHH(PHUKY
METOJIOB TMO3HAHUs, UCMOJb3YyEMbIX B €CTECTBEHHBIX Haykax (Marepus,
BCIIIECTBO, JHEPTHs, SBJICHUE, IIPOIECC, CHUCTeMa, HaydHbIA (akT,
MIPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH, TEOpHs, HUCCIEIOBAHUE,
HaOJII0JICHHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIC y4cOHBIC JICUCTBUS (mo3HaBaTebHBIC,
KOMMYHHUKATHUBHBIC, PETYISTUBHEIE), oOecrneunBaroniiue (GpopMupoBaHUE
(YHKIIMOHATBLHOM  TPAaMOTHOCTH M COIMAJIBHOM  KOMIICTCHITMH
00yJaroIIMXCS;

CITIOCOOHOCTH 00yYarIIMXCs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEPCAIbHBIC
yueOHbIE ICMCTBUS B TO3HABATEIILHON U COLIMAJIbHON IIPAKTHUKE.

MertanpeamMeTHbIe pe3yybTaThl OTpaXaroT OBJIaJICHUE
YHUBEPCAIbHBIMH YUCOHBIMU T03HABATEILHBIMU, KOMMYHUKATHUBHBIMHU H
PETYJISATUBHBIMU JICHCTBUSIMH.

OBjaeHne YHUBEPCAJbHBIMU Y4YeOHBIMHM MO3HABATEJbHBIMHU
AefCTBUSIMM:

1) 6a30Bble JOTHYECKHE TEHCTBUSA:

CaMOCTOSITeNIbHO (POPMYJIHUPOBATh M aKTyallU3UPOBaTh MPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

OTPENENIATh LEJH JIeITeIbHOCTH, 3a7aBasi mapameTpbl U KPUTCPUH
UX  JIOCTUXKEHHUSI,  COOTHOCUTh  pE3yJbTaThl  JICSITEIBHOCTH  C
MOCTABJICHHBIMU LIEJIAMHU;

WCMOJIb30BaTh TMPU OCBOCHUM 3HAHUN MPUEMBI  JIOTMYECKOTO
MBIIUICHUSI —  BBIACJSATH  XapaKTEpPHbIE MPU3HAKA TOHATHUM U



YCTaHABIWBAaTh WX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIINE
MOHATHUS IS OOBSICHEHUS OTACTBHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPHUU IS KIaCCH(DUKAIIUKM BEIIECTB U
XUMHUYECKUX PEaAKIINA;

yCTaHABIIUBAThH MIPUYHHHO-CJICICTBCHHBIC CBSI3H MEXKTY
H3y4aeMbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKHE PACCYKICHUS (MHIYKTUBHBIC, NETyKTHUBHEIE,
[0 aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B
paccMaTpUBaeMBbIX SIBJICHUSIX, (POPMYIUPOBATH BHIBOJIBI M 3aKIFOUCHUS;

MPUMEHATh B TPOIECCE IMO3HAHWS, WCIOIb3YEMbIE B XHUMHH
CUMBOJINYECKHE (3HAKOBBIE) MOJENIH, NPeoOpa3OBBIBATh MOJICIbHbBIC
MIPEJCTABICHUS — XHMHYECKUM 3HAK (CHMMBOJ) dJIEMEHTa, XUMHYECKas
dbopmyiia, ypaBHEHHE XUMHYECKONW pPEaKIUU — MPH PEIICHUU YICOHBIX
MO3HABAaTEIbHBIX W TMPAKTHYECKUX 3ajay, IPUMCHSIThL Ha3BaHHbBIC
MOJICIIbHBIC TIPEJCTABICHUS IS BBISBICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMbIX BEIIECTB U XUMUUICCKUX PEAKITUH.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE JeiiCTBUA:

BJIaJICTh OCHOBAaMU METOJOB HAy4YHOrO II03HAHUS BEIIECTB U
XUMHUYECKUX PEaAKIINH;

dbopMyIuUpOBaTh IETW W 3aJa4d HCCICIOBAHUSA, WCIOIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSTENBHO C(OPMYIUpPOBAHHBIC BOMPOCH B
Ka4yecTBE HHCTPYMEHTA TIO3HAHMS W OCHOBBI IS  (hOPMHUPOBAHUS
THUIIOTE3BI IO IIPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CYKICHUMH;

BIIQJICTh  HaBBIKAMH  CAMOCTOSITCILHOTO  IUIAHUPOBAHUS |
MIPOBE/ICHMS YUYEHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHUS
HaOMI0AaTh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yabTar, (QopMynaupoBaTh OOOOIIEHHWS U BBIBOJBI OTHOCHUTEILHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCICIOBAHUS, COCTaBIATH 0OOCHOBAHHBIN
OTUET O MPOJIETIaHHOM padoTe;

MPHUOOPETATh OMBIT YYSHUUECKON MCCIIeI0BATEIBCKOW U TIPOSKTHOMN
NEATeIbHOCTH,  TPOSBIATH  CIIOCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEJIbBHOMY ITIOMCKY METOJIOB PEIICHHUS IMPAKTHYECKUX 3aj/ad,
MIPUMEHEHHUIO Pa3IMYHBIX METOI0B ITO3HAHMSL.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3INYHBIX UCTOYHHUKAX HHGOpMALUK (HAYyYHO-
MONyJISIpHAsT ~ JIUTEpaTypa XUMHUUYECKOTO COJCpP)KaHHS, CIPaBOYHBIC
mocobusi, pecypcbl  MHTepHera), aHaIM3UpOBaTh  HMHQPOPMAIUIO



Pa3IUYHBIX BUJOB U (OpPM TpEACTABICHHS, KPUTHUYECCKH OIICHUBATH €6
JIOCTOBEPHOCTH Ml HEIPOTUBOPEUNBOCTH;

(GbopMyIUpOBaTh 3alpPOCHl U MPUMEHATHh Pa3IMYHbIE METO/Abl MPU
MOMCKE W 0TOOpe wuHPOpMAIlUM, HEOOXOAUMOMN Il BBITIOJTHEHUS
y4eOHBIX 33129 OTPEICIAEHHOTO THTIA,

pruOOpETaTh OTIBIT WCITOJIb30BAHUS nH()OPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN 1 PA3JIUIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOUPATh ONTHUMAIBHYIO (DOpMY TpeIcTaBIICHUS
uHpopmaruu (cxembl, Tpaduku, AUArpaMMBbl, TaOJHUIBl, PUCYHKH U
Ipyrue);

MCITOJIB30BaTh HAYYHBIN SI3BIK B KAYECTBE CPENCTBA MpHU paboTe C
XUMUYECKON MH(pOpMalME: MPUMEHATh MEXKIpeAMETHbIE ((hU3ndeckue
U MaTeMaTUYeCKWE) 3HAKM W CHUMBOJBIL, GopMysbl, abOpeBUATYDHI,
HOMEHKJIATYpPY;

WCIIOJIB30BaTh M MPEoOpa3oBBIBATh  3HAKOBO-CHMBOJIMYECKHEC
CpeICTBa HATJISAHOCTH.

OBaanenue YHHMBepPCAJIbLHBIMH KOMMYHHKATUBHBIMH
AEeCTBUAMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAae€MOMl TEeMbl B XOJ€
uanora W/WIM JUCKYCCHH, BBICKA3bIBaTh WIEH, (OPMYIHPOBATH CBOU
MIPEIOKCHUS OTHOCUTEHHO BBITIOJTHEHHS TPE/IIOKEHHOH 3a1a49H;

BBICTYNaTh C TMPE3CHTAIMe  pe3ylbTaTOB  MO3HABaTEIbHOM
JESATENBHOCTH, TIOJYYEHHBIX CaMOCTOSTENIbHO WJIM COBMECTHO CO
CBePCTHUKAMH TIPU  BBIIOJTHCHUM  XHMHYECKOTO  DKCIIEPUMEHTA,
MPaKTUYECKON pabOTHI IO UCCIEIOBAHUIO CBOMCTB M3y9aeMbIX BEITICCTB,
peanuzanMyd y4yeOHOro mpoekta u  (GOpPMYIMPOBATH BBIBOABI IO
pe3ynbTaTaM  TMPOBEACHHBIX HCCIACAOBAHUN TYTEM  COTJIACOBAHUS
MO3UIMHI B X0/1€ 00CYXACHUS U 0OMEHAa MHEHUSIMH.

OBj1aieHHe YHHBEPCAJIbLHBIMH PEryJISSTHBHBIMH JeCTBUSIMMU:

CaMOCTOATENIbHO  IJIAHUPOBaTh W OCYHIIECTBJISITH  CBOIO
MO3HABATENIbHYIO JIESITENIbHOCTh, ONpenensiss e€ 1Ienu | 3a/ayu,
KOHTPOJIMpPOBaTh MU 1O Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
npenaraéMblii  adrOpuT™M JCWCTBUN TPHU BBINIOJHEHUH YYEOHBIX H
HCCIIeIOBATEeNIbCKUX 3aJ]1a4, BBIOMpaTh Hanbomee 3¢ (EeKTUBHBIN CrOCOO
UX pelIeHHs ¢ Yy4ETOM TIOJNyYEHHs HOBBIX 3HAHUW O BEIIECTBAX U
XUMHUYECKUX PEAKITUSX;

OCYIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEITEIbHOCTH Ha OCHOBE
camMOaHaJIM3a ¥ CaMOOLICHKH



NPEAMETHBIE PE3YJIbTATBI
10 KJIACC

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKas XUMUsD»
OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPEACTABICHUIN 0 XUMUYECKON COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOW KaPTUHBI MUPA, POJIM XUMHUH B ITIO3HAHUU SIBJICHUU
IpUpPOAbl, B (POPMUPOBAHUU MBIUUICHHS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHOW  TPAMOTHOCTH,  HEOOXOAMMOW Il  pEIICHUs
MPAKTUYECKUX 3a7ad U SKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHMS K
CBOEMY 3J0POBBIO U IIPUPOJHOU CpeELE;

BJIAJICHUE CHCTEMOM XUMHYECKUX 3HAHUW, KOTOPAs BKIIOYAET:
OCHOBOIIOJIAralIIUe  MOHATHS  (XMMHYECKUH  BJIEMEHT,  aToM,
AJIEKTPOHHASA o0oJiouka aToMma, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTh, XHUMHMUECKas CBs3b, CTPYKTypHas (opmyra
(pa3BépHyTass W COKpau€HHasl), MOJb, MOJSIpHas Macca, MOJIIPHBIN
00BEM, YIJIepoAHBIA CKeleT, (yHKUHOHANbHAs Tpynmna, pajaukal,
M30MEPUS, U30MEPBL, TOMOJIOTUYECKUN PAZl, TOMOJOTH, YIJIEBOAOPOIbL,
KUCJIOpOA, U  a30TCOACp)KAIUUE COCAUMHEHMs, MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COEAMHEHUS); TEOPUH U
3aKOHBI (Teopusi CTpoeHUs opraHuuyeckux semectB A. M. Bbyrtieposa,
3aKOH COXpPAHEHHS MAacCChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIUYECKUI
A3bIK XUMHWH; MHPOBO33PEHUYECKUE 3HAHUS, JEXKAIIME B OCHOBE
[IOHMMAaHUSA [PUYMHHOCTH M CHUCTEMHOCTH XHUMHWYECKHUX SIBICHUM,
(dakToNIOrMYecKue CBEJEHUS O CBOMCTBAX, COCTaBe, IOJYYEHUU U
0€30MacCHOM HCIIOJIb30BAHUH BAKHEHIINX OPTaHUYECKUX BEILECTB B OBITY
Y IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh YMEHHU BBIABIATH XapaKTepHBIE MPU3HAKU
IIOHATH, yCTaHaBJIMBATh ux B3aUMOCBSI3b, UCII0JIb30BaTh
COOTBETCTBYIOIIIME TIOHATUA IIPU OIIMCAHUM COCTaBa, CTPOCHUSA U
IIPEBPAILEHUIN OPraHUYECKUX COCIUHEHUM;

chOpPMUPOBAHHOCTh ~ yYMEHHMHA  HUCIOJB30BaTh  XUMHYECKYIO
CUMBOJIUKY JUIA COCTABJEHUS MOJIEKYJSIDHBIX UM CTPYKTYPHBIX
(pa3BEépHYyTOHM, COKpalEHHOW) (OpMYJ OpraHMYECKUX BELIECTB U
YPAaBHEHUM XUMHUYECKUX PEaKLUH, W3rOTAaBJIMBATh MOJEIH MOJIEKYII
OpPraHMYECKUX BEHIECTB JUIS WUIIOCTPAaUUMU HUX XHMHUYECKOIO U
ITPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHMW YCTaHABIMBAaTb IPHUHAJJIEKHOCTD
U3YYCHHBIX OPraHUYECKUX BEIIECTB IO UX COCTaBy U CTPOCHUIO K



onpenenEHHOMY KJIacCy/TpyIIe coequHeHNH (YTraeBOAOPOIBI, KHCIOPOT
U a30TCOJIepXKaIIUe COCIUHEHUS, BBICOKOMOJEKYJSIPHBIE COEIUHEHMUS),
JaBaTh UM Ha3BaHus 1o cuctemarudeckor HomeHkiatype (IUPAC), a
TaKK€ NPUBOAUTH TPUBUAJIBHBIE HA3BAHUS OTHAEJIBbHBIX OPraHUYECKUX
BEIIECTB (ITUJICH, MPOMWICH, AalleTUJIEH, AITUJICHIJIMKOJb, TJIULEPUH,
dbeHon, GopmManbaeTH, aneTaabIerua, MypaBbUHAS KHCIIOTA, YKCYCHAs
KHCJIOTa, OJICHHOBAsI KUCJIOTa, CTEAPUHOBAs KUCIIOTA, TII0K03a, GPYyKTO3a,
Kpaxma, IeJUTI0103a, TIIUIIIH);

c(hOpMHUPOBAHHOCTh YMEHHUS OTPEEIATh BUABl XUMUUYECKON CBSI3U
B OPraHUYECKUX COCTUHECHUSX (OJJMHAPHBIE U KPATHBIC);

c(hOPMHPOBAHHOCTh YMCHHUS TPUMEHITh TOJOKCHHUS TCOPHH
CTpoeHHus opraHuyeckux BemiectB A. M. bytnepoBa nnsi oObscHEHHS
3aBUCHMOCTH CBOWCTB BEILIECTB OT HUX COCTaBa M CTPOECHHUS; 3aKOH
COXpaHEHMS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢U3MYeCKue W XHUMHYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTEICH
Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, OSTaH, JTHJICH,
MpONMJICH, ameTwieH, OyraaueH-1,3, wmetunOyraaueHn-1,3, OeH3oul,
METaHOJI, 3TAHOJ, AITWICHIJIMKOJb, TJIULEPUH, (DEHOJ, aleTanabAeru/,
MypaBbUHAasi M YKCYCHasi KHCIIOTBHI, TJIOKO3a, Kpaxmaj, LeJUIiI03a,
aMUHOYKCYCHasi KMCJIOTa), WTIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEKIY
HAMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKUUN C
MCII0JIb30BAHUEM CTPYKTYPHBIX (HOpMYIT;

cOPMHPOBAHHOCT,  yMEHHUS  XapaKTepU30BaTb  HCTOYHUKH
YIJIEBOJIOPOJAHOTO ChIpbs (HE(PTh, MPUPOIHBIN ra3, yrolib), CIOCOOBI UX
nepepaboOTKU U MPAKTUYECKOE TPUMEHEHUE MPOIYKTOB MepepadOTKH;

c(OPMUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  BBIYUCICHUS  TIO
XUMUYCCKAM YpaBHEHUSAM (Macchl, 00BbEMa, KOIMYECTBA MCXOIHOTO
BCIIECTBA WJIM TIPOAYKTa pPEaKIWH TI0 HM3BECTHBIM Macce, 00bEéMY,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEUIECTB WJIU MPOIYKTOB PEAKITUN);

c(hOpMUPOBAHHOCTh YMEHUW BJIQJETh CHUCTEMON 3HaHUU 00
OCHOBHBIX METOJIaX HAYYHOI'O IO3HAHUSA, UCIOJb3yEMbIX B XUMHUU MpU
M3Y4YCHUHN BEIIECTB W XMMHYCCKUX SBICHUHN (HAOIIOEHUE, M3MEpPEHHE,
AKCIEPUMEHT, MOJICIUPOBAHKE), UCIIOIH30BaTh CUCTEMHbBIE XUMUYECKUE
3HAHUA JJIS PUHATUS PEIICHUA B KOHKPETHBIX KM3HEHHBIX CUTYalUSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOJaTh MpaBUiia IOJIH30BAHUS
XUMUYECKON TMOCyoi ¥ Ja0OpaTOPHBEIM O0OpYJOBaHHEM, a TaKKe



MpaBmIia 0OpAIICHNS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSIMU TI0
BBINIOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKHUX OTBITOB;

COPMUPOBAHHOCTh ~ YMEHUW  IUIAaHUPOBaThb M BBINOJIHATH
XUMHUYECKUN SKCIIEPUMEHT (IIPEBpPALCHUS] OPraHUYECKUX BEILECTB IpPU
HAarpeBaHWM, TOJIyYEHHE OTWIEHA W HW3YyYEHHE €ro CBOMCTB,
KAUeCTBEHHbIE PEAKIMU OpPraHMYECKUX BEIECTB, JEHATypauus OENKOB
OpU HarpeBaHWH, IIBETHBIE pEAKIHH OENKOB) B COOTBETCTBUH C
IpaBWJIaMU TEXHUKU O€30MaCHOCTU NpU OOpALIEHUH C BEIIECTBAMU U
71a00paTOPHBIM 000py/1I0BaHUEM, IIPEACTaBIIATh pE3yNbTATHI
XAMHYECKOTO  JKCIIepUMeHTa B (opMe  3amucH  ypaBHEHUI
COOTBETCTBYIOIIMUX PEAKUUN U (POPMYIHPOBATH BBIBOABI HA OCHOBE 3TUX
pe3yJbTaToB;

COPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  aHAJIU3UPOBATH
XUMHUYECKYI0 HMH(QOpMAIMIO, IOJIy4aeMyl M3 pa3HbIX MCTOYHHUKOB
(cpeactBa maccoBoit naopmanmu, MTHTEpHET U IpyTHX);

c(hOpMHUPOBAHHOCTh YMEHUH COONIOAATh MpaBMIa JKOJOTHYECKH
11€71€c000pa3HOro NOBEIECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LIEIAX
COXPAaHEHHUS CBOErO0 3J0pPOBbs U OKPYXKAIOLICH MPUPOJHON CpPENbL,
OCO3HaBaThb  OIIACHOCTb  BO3JECUCTBHS  HA  JKUBBIE  OPraHU3MBbI
ONPENEIIEHHBIX OPraHUYECKUX BEIIECTB, MOHMMAs CMBICI ITOKA3aTels
[T]IK, nosicHATh Ha IpUMEpPax CIOCOObl YMEHBIIECHHS U TPEIOTBPALLICHUS
UX BPEIHOTO BO3/ICMCTBHS HA OPraHNU3M YEJI0BEKA;

11 00y4YarolUXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 370POBbSL:
YMEHHUE PUMEHATh 3HAHUSA 00 OCHOBHBIX JOCTYITHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

Ui CIENbIX M CAa0OBUASIIMX  OOyYaromMXCS:  yYMEHHUE
HCIIOJIb30BaTh PENIbe(HO-TOUCUHYIO0 cucTeMy o0o3Hauenuit JI. bpaiins
IS 3aMUCH XUMHUYECKUX POpMYII.

11 KITACC

[IpeameTHble  pe3ynabTaThl  OCBOE€HHMsS  Kypca «OOmas wu
HEOPraHUYECKasi XMMUA» OTPAKAIOT:

c(OpPMHUPOBAHHOCTb MPEACTABIECHUI: O XUMHUUECKON COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMUHU B ITI03HAHUU SBICHUN
IpUpPOAbl, B (POPMUPOBAHUU MBILUICHHS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW ~ TPAMOTHOCTH,  HEOOXOAMMOW  JJIsi  pEIICHUs



MPAKTUYECKUX 3a/7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3/I0POBBIO U MPUPOTHOU CPEIIE;

BJIAJICHUE CHUCTEMOM XUMHMUYECKMX 3HAHMM, KOTOpas BKIIIOYACT:
OCHOBOTIOJIATAOIINE MOHATHS (XUMHUYECKUM AJIEMEHT, aTOM, U30TOIl, S-,
p-, d- PIEeKTpOHHBIC OPOUTAIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN
00bEM, BAJIEHTHOCTh, 3JIEKTPOOTPHUIIATEIBHOCTh, CTEIECHb OKHUCICHUS,
XUMUYECKas CBS3b (KOBAJICHTHAS, MOHHAS, METAJUTMUECKasi, BOJIOPOIHAS ),
KpUCTAJUIMYECKas PeIIETKA, TUIMbl XHMHWYECKUX pEaKIUH, pacTBOp,
BJICKTPOJIUTHI, HEAJECKTPOJUTHI, DAJICKTPOJIUTHYECKAS  JUCCOLHALIUS,
OKHCJIMTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKOW PEAKINH,
XUMHYECKOE paBHOBECHE); TEOpUH " 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON JUCCOLMAlNKM, mnepuoaudeckuii 3akoH [ H.
MeHnpeneeBa, 3aKOH COXPaHEHUs MAacCChl BEIIECTB, 3aKOH COXPAaHCHUS U
MIPEBPAIICHUS] SHEPTUU MPU XMUMHUYCCKHX PEAKIMIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3bIK XMMHHU, MAPOBO33PEHUYECKUE 3HAHUS, JICKAIINE B
OCHOBE MTOHUMAaHHUS MPUYMHHOCTA U CUCTEMHOCTH XUMUYECKUX SIBIICHUH,
(haKTOJIOTHYECKUE CBEACHUS O CBOWMCTBax, COCTaBe, IIOJIYYEHHH U
0€30IMaCHOM HKCIIOJIb30BAaHMM BaKHEUIIIMX HEOPraHWYECKUX BEIISCTB B
OBITY U TIPAKTUYECKOMN JEATCIIbHOCTH YeJIOBEKa,;

c(hOPMHPOBAHHOCT, YMEHUW BBISABJIATh XapaKTEpPHBbIC TPHU3HAKH
TIOHSTHUH, YCTaHABIINBATh 0.4 B3aMMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS MPU ONMMCAHUA HEOPTraHUYECKUX BEUIECCTB U
HX MPEBpaIICHHUI;

c(hOpMHPOBAHHOCTh YMEHUU HCIIOJIb30BaTh XAMHUYECKYIO
CUMBOJIMKY JUISI COCTaBiCHUS (OpMysl BEIIECTB W YpPaBHCHHM
XUMHUYECKUX peakiui, cucrtemarnyeckyro Homenkinarypy (IUPAC) u
TPUBHAIBHBIC Ha3BaHUS OTJICIbHBIX HEOPTraHUYECKUX BEIIECTB (yrapHBIM
ras, yrJIeKHCJbIM ra3, aMMHaK, rali€Hass U3BECThb, HETAIIEHAs W3BECTb,
MUTHEBAS COJA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHM OIPEICIATh BaJEHTHOCTb W CTEICHb
OKHUCJICHUS XUMHUYECKUX SJIEMEHTOB B COCIMHECHUSX PA3JIMYHOIO COCTaBa,
BHJI XUMHUYECKOW CBs3M (KOBaJIeHTHAs, WOHHAS, METaJUIMYecKas,
BOJIOPOJIHAsI) B  COCIMHEHUSX, THUI KPUCTALIUYECKOU PEmIETKU
KOHKPETHOTO BemiecTBa  (aToMHas, MOJIEKYJISIpHAas, HWOHHAs,
MeTaJlJTn4YecKas ), XapakTep Cpelibl B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
COCJMHECHUI;

c(hOpMHUPOBAHHOCTh YMEHHH YCTaHABIWMBAaTh MPHHAIC)KHOCTH
HEOPraHMYECKUX BEHIECTB IO HX COCTaBy K  OMNPEACIEHHOMY



KJIacCy/Tpynmie COeOWHEHUW (TMPOCThIE BEIIECTBA — METAUIBI U
HEMETaJUIbl, OKCHUJIbl, OCHOBAaHUS, KUCJIOThI, aM(OTEPHBIC THUAPOKCHUIBI,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI IMEPHUOIUICCKOTO
3akoHa /. . MenneneeBa HW  JAEMOHCTPUPOBATH  €rO
CUCTEMATU3HPYIOLIYI0, OOBSCHUTEIBHYIO U IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCT, yYMEHUH  XapaKTepHU30BaTh  DJIECKTPOHHOE
CTPOGHHE  aTOMOB  XHMHMYECKHUX  DBJIEMEHTOB 14 nepuonon
[lepuoanueckont cucrembl XxUMUYEeCKUX 3iemMeHToB J[. M. Menneneena,
UCTIONB3YSl ~ TOHSATHUS  «S-, p-,  d-DJIEKTPOHHBIE  OpOUTAINY,
«QHEPTreTUYECKUE YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMMMYECKHX 3JIEMEHTOB M HMX COCIMHEHUM MO MepHoJaM |
rpynmnaMm llepuoguueckon cucTteMbl XUMHAYECKUX 3neMeHTtoB JI. U.
Menpaeneena;

c(hOpMHPOBAHHOCTh YMEHHUI XapaKTepHU30BaTh (OMHUCHIBAThH) OOIIIHE
XMMHUYECKUE CBOMCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
MOJATBEPKAATh  CYILIECTBOBAHWE  TI'EHETHYECKOM  CBSI3M  MEXKIY
HEOpPraHUYECKUMU BCILIECTBAMU c TTIOMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUI;

c(hOPMHPOBAHHOCTh YMEHHS KJIACCU(PHUIIUPOBATh XHWMHUYECKHE
peakIuy MO pa3IMYHbIM TMpU3HAKaM (YUCIYy M COCTaBy pearupyronmx
BEIIECTB, TEIUIOBOMY OJ(d(EeKTy peakiuu, HW3MEHCHHIO CTEIeHEH
OKHCIICHHS DJIEMEHTOB, OOPAaTUMOCTH PEAKIIUU, YIACTHIO KaTalnu3aTopa);

c(OPMHPOBAHHOCT, YMEHHHA COCTAaBJIATh YPaBHCHUS PEaKIIHA
pa3IMUHBIX TUIOB, TIOJHBIE W COKpAlIEHHbIE YpPaBHEHUS peaKIMil
HOHHOTO OOMEHA, YUUTHIBAS yCJIOBHS, MPU KOTOPBIX 3TH PEaKIUUd HUIAYT
JI0 KOHIIA;

c(hOpMHPOBAHHOCTH YMEHUM MPOBOAUTH peakiuu,
MOJTBEPKAAIOIINE KAYECTBEHHBIA COCTAB PA3JIMYHBIX HEOPTaHUYECKUX
BEIIECTB, PACMO3HABATh OMNBITHBIM IYTEM HMOHBI, MPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMN MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOTO
OayraHca ATUX PEaKIIHii;

c(hOpPMHUPOBAHHOCTh YMEHHUH OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pEeakIuu OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMENICHUS
XMMHMYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIIHETO BO3JCHCTBUS
(npunuun Jle Hlartense);



chOpPMUPOBAHHOCTh ~ YMEHHH  XapaKTepU30BaTh  XUMHUYECKHE
MPOLIECCHI, JIeXKAIINEe B OCHOBE MPOMBINUICHHOTO TOJYYEHUS CEpHOM
KHUCJIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTb IPEACTaBICHUN 00
OOIIMX HAyYHBIX MPUHIIMIIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO
MIPOM3BO/JICTBA;

chOpPMUPOBAHHOCTh ~ YMEHHMWA  TPOBOJUTH  BBIYUCIEHUS  C
WCIIONIb30BAaHMEM TIOHSTHS «MaccoBasl JOJisi BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOILIEHUH Ta30B MpPU XUMHUYECKHUX PEAKIMIX, MAaccChl
BelIeCTBAa WJIM 00bEMA Ta30B MO HM3BECTHOMY KOJMYECTBY BELIECTBA,
Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
TerioBoro 3¢g¢exra peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUSI MaccChl
BELIECTB, IPEBPAILLEHUS U COXPAHEHUS SHEPIUH;

c(OPMUPOBAHHOCTh YMEHUU COOJIIOJaTh MpPaBHJIA I0JIb30BAHMS
XUMHUYECKON MOCYJol M JabOpaTOpHbIM OOOPYAOBAHHUEM, a TaKXKe
MpaBmJia OOpAIICHNS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIUSMU 10
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHIX OTIBITOB;

cOPMUPOBAHHOCTh ~ YMEHUW  IUIAaHUPOBaTb M BBINOJHATH
XUMHUYECKUNA SKCIIEPUMEHT (pa3joXKeHUEe IMEepoKCUIa BOJIOpPOAa B
IPUCYTCTBUM KaTajau3aTopa, ONpeiesieHUEe Cpellbl paCTBOPOB BEILIECTB C
MOMOIIBIO0 YHUBEPCATHFHOTO WHANKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB
HAa CKOPOCTh XHMHUYECKOW peaklMd, peakiuh HOHHOTO OOMeEHa,
KaueCTBEHHbIE PEaKLMU Ha CyJb(ar-, KapOOHAT- U XJIOPHI-aHUOHBI, Ha
KaTHOH aMMOHMs, pEIIEHUE SKCIEPUMEHTAIbHBIX 3a7ad IO TeMaMm
«Mertamney u «Hemeramib») B COOTBETCTBUM C TMpPaBWJIAMU TEXHUKU
0e30MmacHOCTH TpH OOpaIleHNH C BEIIECTBAMU U JIabopaTOPHBIM
000py10BaHUEM, MPEACTABIIATH PE3YJITAThl XUMUYECKOIO IKCIIEPUMEHTA
B (opMe 3amucu yYpaBHEHUH COOTBETCTBYIOLUX pEakuud WU
(dbopMyIIMpOBaTh BEIBO/IBI HA OCHOBE 3THX PE3yJIbTaTOB;

chOpPMUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAIU3UPOBATH
XUMHUYECKYI0 HMH(QOpMAIMIO, IOJIydaeMyl M3 pa3HbIX MCTOYHHUKOB
(cpeacTBa MaccoBOM KOMMYHUKaluu, IHTEpHET U ApyTuXx);

c(OPMUPOBAHHOCTh YMEHUH COONIOAATh MpaBUiIa 3KOJOTHYECKU
11e1€c000pa3HOro MOBEICHUS B OBITY U TPYAOBOM JIEATEIHHOCTH B IEIISAX
COXpPAaHEHHUSI CBOErO0 3J0pPOBbSI M OKPYKAIOIIEM NPUPOJHOM CpPENbL,
OCO3HaBaTh  OMNACHOCTb  BO3JEWUCTBHUA HA  JKUBBIE  OpPraHU3MBI
olnpeneNnéHHbIX BEIIeCTB, MOHUMasi cMblca nokaszarens [1JK, nmoscHATh
Ha IpHUMepax CIOCOObl YMEHBIICHHUS U NMPEAOTBPAILEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;



JUIsl 00YYaroIIUXCsl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSL:
YMEHUE MPUMEHATh 3HAaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS
BEILECTB U XUMUYECKHUX SIBJICHUM;

Ui CIENbIX M CHa0OBUASIIMX  OOyYaromMXCS:  yYMEHHUE
UCIIONIb30BaTh pPeNbe(HO-TOUCUHYI0 cucTeMy oOo3HaueHuid JI. Bpaiims
IS 3aMUCH XUMHUYECKUX POpMYII.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KomnuecTBo 4acos ONEeKTPOHHBIE
Ne HaumenoBanue pasznenos (chpoBsc)
n/n U TEM IPOTPAMMBbI Bcero KoHT.paboThl [TpakT. paboThI P
00pa3.pecypchbl

Paszgen 1. Teopetnueckne OCHOBBI OPraHUYECKON XUMHUHU

[Ipenmer oprannueckoi
xumun. Teopus cTpoeHust

1.1 OpraHUYECKUX 6
coequHenuii A. M.
byrneposa
Wroro no pazneny 6

Pa3nen 2. YrieBogopoabl

)1 IIpenenbubie 4
YTJIEBOJOPObI — AJIKAHbI
HenpenensHbie
2.2 YTJIEBOJOPOAbL: AJIKEHBI, 12 2
aJIKaJCHBI, ATKHHBI
)3 ApoMarudeckue 4
YTJIEBOJOPOIBI
[IpupoHbIE HICTOYHUKHU
2.4 YTIIEBOJOPOJOB U UX 6 2
nepepaboTka

Uroro no pazneny 26




Paznen 3. Kucnopoacoaepskaiire opraHiuecKie CoequHEHUs

3.1 Cnuptel. ®enon 6

Anpneruapl. Kap6oHOBbBIE

32 KHACIOTEI. CII0KHBIE 14
3(upsI
33 VYriaeBoasl 6
Hroro no pazneny 26

Paznen 4. AzoTconepxaiire OpraHMuecKue COeTMHEHUS

41 AMUHBI. AMUHOKHCJIOTEL. 6
' Benku
Uroro no pazneny 6

Paszgen 5. BeicOKOMONIEKyIsIpHBIE COEAMHEHUS

51 [Tnactmaccer. Kayuyku. 4
) Bonokna
Hroro no pazneny 4

OBILIEE KOJIMYECTBO YACOB 68




11 KJTACC

Ne
/o

HaumenoBanue pasznennos
U TEM IIPOrPaMMBbI

KommuectBo yacoB

Bcero

KoHT. paboTsr

[IpaxT. paboThI

DNEeKTpOHHBIE

(unpoBeIe)
o0pa3.pecypchl

Paznen 1. Teopernueckre OCHOBBI XUMHH

CTpOCHI/Ie aTOMOB.

1.1 N 6
[Tepunonnueckuii 3aKoH .
12 CTpoeHue BelecTBa. g
) MHoroo06pasue BelecTs
1.3 XHUMHUYECKUE PEAKLINN 12 2 2
Hroro no pazneny 26
Pa3nen 2. Heoprannyeckast Xumust
2.1 Metamel 12
2.2 HemeTanmnsl 18 2 2
23 CBs13b HEOPT. U OpPT. B-B 4
Wroro no pazneny 34
Pazzen 3. Xumus u XU3Hb
3.1 XUMHA U )KU3HDb 8
Hroro no pazueny 8
OBIIEE KOJIMYECTBO YACOB 68 4 6




INOYPOYHOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/n

Tema ypoka

KommuectBo yacos

Bcero KonT.paboTsr

[TpakTt.paboThI

[ara
A3Y4YEH
nus

DNEeKTpOHHBIE

uupoBbIe
o0pa3. pecypcsl

[Ipenmer opraHnyecKoO XUMUH,
€€ BO3HUKHOBEHHUE, Pa3BUTUE U
3HAaYCHUE

Teopus cTpoenus
OpPraHUYECKUX COCTMHEHHM A.
M. BytiiepoBa, €€ OCHOBHBIE
I0JIOXKEHHUS

[Ipeacrasnenue o Kiacc. opr.
BemecTB. HoMeHnknatypa
(cucremaTuyeckast) u
TPUBUAJILHBIE Ha3BAHUSA OPT.
BELICCTB

AJIKaHBI: COCTaB M CTPOCHHE,
TOMOJIOTUYECKUH P

Meran u 3TaH — npocTeunimne
MPECTAaBUTENN AJTKAHOB

AJIKEHBI: COCTaB U CTPOCHHE,
CBOMCTBA

OTUjIeH U IIPOITUJICH —
HpOCTCfII.HHC npeaACTaBUTCIIN




AJIKCHOB

[Ip Ne 1. «Ilomydyenue sTusieHa
U U3y4YeHUE ero CBOMCTBY

Ankanuensl. byraauen-1,3 u
MeTunOyTaauen-1,3.
[Tonmyuenue kayuyyka U pe3HHbI

10

AJIKMHBI: COCTaB U 0COOCHHOCTH
CTPOEHUSA, TOMOJIOTUYECKU I
pan. AueTuieH — NPOCTEUINA
MpeICTaBUTENb AJTKUHOB

11

Brrunciienus 1o ypaBHEHHIO
XUMHYECKON peakiuu

12

ApeHbl: 6EH301 U TOJIYOI.
TOKCHYHOCTH apEHOB

13

I'eneTnueckas CBI3b
yTJI€BOJIOPO/IOB,
MPUHAIICKAITUX K Pa3THIHBIM
Kjaccam

14-
15

[TpupoaHbIe HCTOYHUKH
YTJIEBOJIOPOJIOB: MTPUPOIHBIN ra3
U MOy THBIC HE()TSIHBIE Ta3bl,
He(Th ¥ IPOIYKTHI €&
nepepaboTKu

16

Kp Nel «YrneBompopoasn»

17

[IpenenbHbIE OAHOATOMHBIE
CHUPTHI: METAHOII U 3TAHOIL.




Bonopoanas cBsi3b

18

MHoOroaToMHEIE CIIMPTHI:
OTUJICHIJIMKOJIb U I'NTULICPUH

19

@eHOJI: CTPOCHUE MOJIEKYIIBI,
¢busnyeckre 1 XUMHYECKHUE
CBOWCTBaA, IPUMEHEHHE

20

Anpnerunner: q)opMaJII)z{eer[ 71
aleTalbaerua. ALIETOH

21

OI[HOOCHOBHBIC MMpCaACIIbHBIC
Kap6OHOBI>Ie KHCJIOTBI:
MypaBbHHAA U YKCYCHAas

22

IIp Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KUCIIOTBDY

23

CTeapI/IHOBaSI 1 OJICMHOBAas
KHCJIOTBI, KaK IIPCACTAaBUTCIIN
BBICIIHUX Kap6OHOBBIX KHCJIOT

24

MBpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHUCIIOT, UX
MOIOIIEE ICHUCTBHE

25

Crnoxwble 3(upHI KaK
IIPOU3BOIHbIE KAPOOHOBBIX
KUCHOT. ['UaposIn3 CI0KHBIX

a¢upoB

26

JXKupbl: rUIpOIIN3, IPUMEHEHUE,
Ouosoruveckast poJib )KUPOB

27

VTraeBoabl: COCTaB,




kiaccudukanus. Baxueimme
MPEJCTaBUTEIN: TIIOKO03a,
bpykTO3a, caxaposa

73 Kpaxman 1 nemnronosa Kkak
IIPUPOJHBIE ITOTUMEPBI

Kp Ne2 «Kucnopoacoaepxatiue
OpraHUYECKUE COCTMHEHUSDY

29

30 AMMHBI: METWJIIAMUH U aHUJIUH

AMWHOKHCIOTHI KaK
31 am(poTepHbIe OPraHUYECKUE

COEIMHEHNS, UX OMOJIOTHYECKOE
3gadeHue. [lenrtuabl

benku xak npupoaHsie
32 BBICOKOMOJIEKYJIIPHBIE
COEIUHEHUS

OCHOBHBIE TIOHSTHUS] XUMUAHU
33 BBICOKOMOJIEKYJISIPHBIX
COCIMHEHU

OCHOBHBIE METOILI CHHTE3A
BBICOKOMOJIEKYJIIPHBIX
coequHenui. IlmacTmaccsl,

34

Kay4yKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB
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11 KJTACC

Ne
n/n

Tema ypoka

KonnuectBo yacos

Bcero KonT.paboTsl

[IpakTt.paboTsr

Hara
U3y4YeH
nus

ONEeKTPOHHBIE

uupoBbIe
o0pa3.pecypchl

XUMHUYECKUN DIIEMEHT. ATOM.
DneKkTpoHHasi KOH(UTypalys aTOMOB

[Tepuoanueckwuii 3akon u [ICXI, ux
CBA3b C COBPEMEHHOU T€OpHEM
CTPOEHHUsI aTOMOB

3aKOHOMepHOCTI/I H3MEHEHMS CBOMCTB
XHMM. 3JIEMEHTOB M UX COCAUHECHUMN MO
rpyiiiaMm 1 nepuogam. 3HaueHHue
MNEpUOANYCCKOro 3aKoHa.

Crpoenue BemecTBa. XUMHUECKast
CBSI3b, €€ BUbI; MEXaHU3MBI
00pa30BaHMs KOBaJICHTHON CBSI3H.
Bonopoanas cBsi3b

BaneHTHOCT®.
DJIEKTPOOTPHULIATEILHOCT. CTENEHb
oKucieHus. BemecTBa Monekyil. u
HEMOJIEKYJI. CTPOCHHUS

IlonsTue o AUCIICPCHBIX CUCTCMAX.
HcTtuHHBIC U KOIJIOUIHBIC PaCTBOPBHIL.
MaccoBas 101 BEIeCTBa B pacTBOpC

Knaccugukanus u HoMeHKIaTypa




HEOPraHWYECKUX COCIMHEHHUI.
T'eneTnueckas cBI3b .

Knaccudukanmst XuM. peakiuii B
HEOPI. ¥ OPI. XUMHUHU. 3aKOH
COXpaHEHUS MaCChl BEIICCTB; 3aKOH
COXpaHEHUs U MIPEBPAICHHS YHEPTUU
MIPU XUMUYECKHUX PEAKITHIX

Ckopocts peakiun. O0paTumbie
peakiuu. XUMUYECKOEe PaBHOBECHE

10

[Ip Ne 1. «BnusiHue pa3audHbIX
(hakTOpOB Ha CKOPOCTh XUMHUECKOM
peaKuum»

11

Onektponut. gucconuarus. [lonstue
0 BoJtopoHOM mokasarene (pH)
pactBopa. Peakinu mOHHOTO OOMEHA.
I'uapoinns opr. ¥ HEOPT. BEIIESCTB

12

OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIC
peakmmu. [TonsTre 00 3neKTpon3e
pacIIaBoB M paCTBOPOB COJIEH

13

Kp Nel «Teoperuueckrne 0OCHOBBI
XUMUN

14

Mertasuipl, UX MOJI0KESHUE B
[Tepuoanyueckoil cucTeMe XUMUYECKUX
anemenToB 1. . Menneneera u
OCOOCHHOCTH CTPOCHUS aTOMOB.

15

CrraBbl METAJLIOB.




DNEeKTPOXUMHUYECKUHN PsijT
HaIpsKEHUI METaJIOB

16

XHUMHUYECKHE CBOMCTBA Ba)KHEHUIITNX
METaJUIOB (HATPUH, KU, KaIbIUH,
MarHui, aJJIOMUHUAN) U UX COSAMHEHUI

17

XuMHUYECKHe CBOMCTBA Xpoma, MEIU U
UX COEIMHEHUN

18

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJie3a
1 UX COSIMHECHUH

19

[Ip Ne 2. "Pemienue sxcnep. 3aaau
«Metamisy"

20

Hewmeramibl, X Mojg0XeHHUE B
[Tepuoanueckoii cucTeMe XUMHUUYECKHUX
anemenToB 1. Y. Menneneera u
0COOEHHOCTH CTPOCHHS aTOMOB

21

du3nyeckue CBOMCTBA HEMETAILJIOB.
AmoTponus HEMETAILIOB (Ha IPUMEpE
KHCJIOpOJ1a, cepbl, hocdopa u
yriiepona)

22

XHMMHUYECKHE CBOMCTBA IraJIOTCHOB,
Cephl U UX COCTMHEHUN

23

XHUMHYECKHE CBOMCTBA a30Ta,
dhocodpa 1 UX COCTUHCHHM

24

XUMHUYECKHE CBOMCTBA yIiIepo/a,
KpPpEMHUA U UX COGI[I/IHGHI/IfI

25

HpI/IMeHeHI/IC Ba)XKHEHIIINX HEMETAJLJIOB




U UX COCTUHEHUN

Breraucnenus mo YpPaBHCHUAM

26 XUMHUUYECKUX pPeakiui u 2
TEPMOXUMHUYECKHE PACUETHI

7 IIp Ne 3. «Pemenue skcnep. 3a1a4y )
"Hemeramas"»

28 Kp Ne2 «Metamne» u «HemeTamis 2
Heopranuueckue u oprannueckue

29 kucnotel. Heopranuueckue u 2
OpraHUYeCKHUe OCHOBAHUS

30 AmdoTepHble HeopraHU4ecKHe 1 )
OpPraHUYECKUE COCAMHECHHUS.
Ponb xumun B obecrieyeHUH

31 AKOJIOTMYECKOM, SHEPreTHIECKON 1 )
MUIIeBON O€30MaCHOCTH, Pa3BUTUHU
MEIUITHBI
[IpencraBienus 06 0OIMIKUX HAYUYHBIX

32 MPUHIMIIAX TPOMBIILICHHOTO 2
MOJIyYEHUsl BaKHEHUIIINX BEILIECTB

1 UYenoBek B MUpE BELIECTB U )
MaTepuasioB

34 XuMus ¥ 310pOBbE YEIOBEKA 2
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