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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa no XxuMHM Ha ypOBHE CpPeIHEro 001ero oopazoBaHus pa3paboTaHa Ha OCHOBE
®epnepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS (enepalbHON 00pa30BaTeIbHOW MpPOTrpaMMbl CpPEIHEro
obmero o6OpazoBanuss (POIlI COO), npencraBieHHsix B DenepanbHOM TrocyaapCTBEHHOM
oOpa3zoBatenbHOM cTapaapte COO, ¢ yuérom Konuenuuu npenojaBaHusi yueOHOro mpeaMmera
«Xumusi» B o0pa3oBaTenbHbIX oOpraHu3zanusx Poccuiickoi @enepanuu, pearn3yromux
OCHOBHBIE 00pa3zoBaTeJbHbIE IMPOIPAMMBI, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTHUS
Bociutanust B Poccuiickoit ®epeparmu Ha nepuon no 2025 roma» (Pacnopsbkenue
[IpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOIXOJOB K pa3paboTKe MNporpaMmbl MO XHUMHH, K OIpEIeTIeHHIO o0Ien
CTpaTeruu 0OyueHHsI, BOCIIUTAHUS U PAa3BUTUS 00YYAIOIIUXCS CPeACTBaMU y4eOHOIro MmpeaMera
«Xumus» s 10-11 kmaccoB Ha ©6a30BOM YpPOBHE COCTaBUJIM KOHIENTYalIbHbBIE IOJOXKECHUS
dI'OC COO o B3aMMOOOYCIOBICHHOCTH II€JICH, COACpP)KaHUS, PE3YIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO OATOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBITYCKHMKaMH  0oO0IIeo0pa3oBaTeIbHON
OpraHM3aliy, SBISETCS HEOThEeMJIEMOM 4YacThlo UX 00pa3oBaHHOCTH. OHO  CIYKUT
3aBEpILIAIONIMM 3TallOM peaju3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPHUCYIIUX IEJIOCTHOM CHUCTEME XHUMHUYECKOro O00pa3oBaHUS. OTH IIEHHOCTH
KacaloTCsl TIO3HAHUSI 3aKOHOB NPHUPOJIbL, (HOPMUPOBAHHUS MHUPOBO33PEHUS U OOIIEH KYIbTYpHI
YeJIoBeKa, a TaKkKe OHKOJIOTMYECKH OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBbIO U
pUpPOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00y4aroONIMXCs HA YPOBHE CPEIHEro
o0rmiero oOpa3oBaHMs CpeACTBaMHU y4yeOHOro mpeamera «XUMHA», COJACpKAHUE U MOCTPOCHHE
KOTOpPOr0 ONpEeJeleHbl B MpOorpaMMme MO0 XUMUU C Y4ETOM CHEUM(PUKHA HAyKU XUMHH, €€
3HAUEHUS B MO3HAHUU MPUPOJBI U B MaTepUATbHOMN KU3HU OOIIECTBA, a TAKKE C yUETOM OOIINX
Hesneld W MPUHIUIOB, XapaKTepU3YIOLINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEeTHEro OOIIero
obpazoBanus B Poccuiickoii @eneparum.

XuMHsI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK MUIpaeT 0coOyi0 pojib B COBPEMEHHOMH
LMBUJIN3AMU, B CO3JaHUM HOBOW 0a3bpl MaTepuaibHON KyabTyphl. OHa BHOCUT CBOM BKJIaJa B
(hopMHpOBaHHE PALIMOHAIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHUE LIETOCTHOTO MpPEeCTaBICHUS
00 OKpYXarolleM MUpE KaK O €IMHCTBE MPUPOABI U YEJIOBEKa, KOTOpoe GOpMUPYETCs B XUMUHU
Ha OCHOBE NOHMMAaHHS BELLECTBEHHOT'O COCTaBa OKPYKAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/1y CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHo B3aMMOAEHCTBYST C€ JpYrMMHM €CTECTBEHHBIMH HAayKaMH, XUMHUSA cTaja
HEOThEMJIEMON YacTbl0 MHUPOBOM KYJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIEUIHOTO Tpyda M
KHM3HM KaXJ0ro wieHa obOmectBa. CoBpeMEHHash XMMHUS KaK HayKa co3MJaTeNbHas, Kak Hayka
BBICOKMX TEXHOJIOTUH HampaBieHa Ha PEHICHHE TNIOOATBHBIX MPOOJEeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEUeCTBA — CHIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM, AIKOJIOTHYECKONH OE30MacHOCTH U
OXpPaHbl 37J0POBbSI.

B coorBeTcTBHM ¢ OOUIMMM LEISIMH M TNPHHLUMIIAMH CPEIHEr0 OO0IIero oOpa3oBaHUS
coaepkanue npeamera «Xumusi» (10—11 xmaccel, 6a30BbI ypOBEHb U3YUYCHUS) OPUECHTUPOBAHO
MIPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOy4aromuxcs, HeOOXOAMMYIO UM IS
BbIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOI'O BKJIIOYEHHS B JKU3Hb COLIMYMA,
MIPOJIOJIKEHHSI 00pa30BaHus B Pa3IMUHBIX 00JIACTAX, HE CBA3aHHBIX HEIIOCPECTBEHHO C XUMHUEH.



CocrapnstomuMu  npeamera «XUMUs» SIBISAIOTCA 0a30Bble Kypchl — «OpraHuydeckas
xumMusi» U «O011as 1 HeOpraHu4eckasi XUMHsI», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCS. OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUHN 10 HEOPraHUYECKOM XUMMHU (C BKIIFOUEHUEM
3HaHU# U3 o0uIel XuMHUM) U opraHndeckoil xumuu. GopmMupoBaHue JTaHHONH CUCTEMbI 3HAHUN
IpU W3YYEHUH INpeaMeTa 00ecleyuBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEr0 MHOrooOpasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPHH XMUMUHU.

Crtpykrypa conepkanus KypcoB — «Opranudeckas xumusi» u «OO0mas 1 Heopranmdeckas
XUMHS» c(hOPMUPOBAHA B MPOrpamMMe MO XMMHUU HA OCHOBE CHCTEMHOIO MOAX0/a K M3YYECHUIO
yuyeOHOro Martepuasa M OOyCJOBJI€HAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce€ OPraHMYECKOM XHMHMM BELIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIACCHYECKOM TEOPUHM CTPOCHHS OPraHUYECKHX COCIUHEHHM, a
TAaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U IJIEKTPOHHBIX NPEJCTaBICHUH O CTPOCHHM BEILECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEILIECTBaxX AAOTCS B Pa3BUTHM — OT YIJIEBOAOPOIOB A0
CJIO)KHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHHU MOJIy4aroT
paszBuTHe CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIINETo 00pa3oBaHUs MEpBOHAYATHHBIC
MIPEICTABICHUS] O XUMUYECKOU CBA3M, KJIACCU(PUKALMOHHBIX MIPU3HAKAX BEILECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOEHUS, O XMMUUYECKON PEaKIIUH.

Ilon HOBBIM yrioMm 3peHus B mpeamere «XuMmus» 0a30BOr0 ypOBHSI paccMaTpHBACTCS
W3Y4YEHHbII Ha YpPOBHE OCHOBHOrO 00Iero oOpa3oBaHMs TEOPETHUECKHM MaTepuanl u
(akTOJIOrMUECKUE CBEJCHHS O BEIECTBAX M XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mast 1 HeopraHuveckass XuMus» oO0ydarolUMCsl MPEJOCTaBISAETCSI BOZMOXKHOCTh OCO3HATh
3HaYeHHE NEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METOAOJIOTMYECKUX IO3ULUH,
riy0e TMOHATh MCTOPHYECKOEe H3MEHEHHEe (YHKIMH 3TOro 3aKkoHa — OT 00oOIaromei o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucreMa 3HaHMN O Ba)KHEHIIMX BEILECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IIPUMEHEHNH, a TAK)KE 0 XMMHUECKUX PEAKIUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHserca B Kypcax 10 wu 11 kmaccoB »neMeHTaMHM  COAEpKAHMS, HMEIOIIUMHU
KYJIbTYpOJIOTHUECKUI M TNPHUKIAJHONM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT ITOHMMAaHHUIO
B3aMMOCBSI3U XMUMHM C JApPYTMMH HayKaMH, pacKpblBalOT €€ pojib B II03HABaTEIBHON U
MIPAKTUYECKON NEATENbHOCTH 4YEJIOBEKAa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHMS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUM M NMPAKTUUYECKUX MPUIOKEHUN XUMHUH, IIOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NMPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATE MHPOPMALMIO M IMPUMEHSTh €€ JUIsl MONOJHEHUs 3HAHUH, pelIeHus
MHTEJJIEKTYaJIbHBIX M 3KCIEPUMEHTAIBHBIX HCCIEN0BAaTENbCKUX 3a1ad. B meiaoM coxep:kanue
yueOHoro npeaMera «XUMHs» TaHHOTO YPOBHS U3yY€HUS] OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
o0yJaromuxcs MUPOBO33PEHUYECKOH OCHOBBI JJIsl MOHMMaHUS (PUIOCOPCKUX HJIEH, TaKUX Kak:
MaTepUaJIbHOE €MHCTBO HEOPTraHMYECKOr0 U OPraHMYeCKOro MUpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHUEM, [I03HABAEMOCTh IPUPOIHBIX SIBJICHUM MyTEM 3KCIIEpUMEHTA
U pelieHus NPOTHBOPEUYM MEXAYy HOBBIMHM (paKTaMH M TEOPETUYECKUMH IPEINOChIIKAMHU,
OCO3HAHHME POJM XMMHUHU B PEIHICHUH IKOJOTHUYECKUX MpolieM, a Takxke mpolieM cOepexeHus
YHEPreTUYECKUX PECYPCOB, ChIPbS, CO3AAHNS HOBBIX TEXHOJOTUN U MATEPUAJIOB.

B mnnane pemeHuss 3amady BOCHHUTAHUS, PA3BUTUS W COLMANIM3ALMU  OOYYaIOIIMXCS
MPUHATBIE MPOTPaMMOM 10 XHMMHUHU HOAXOAbl K ONPEACIICHUIO COJEP)KaHUS U TOCTPOSHUs
IpeaMeTa MpegycMaTpuBaroT (OPMUPOBAHUE YHUBEPCAJIBHBIX Y4€OHBIX NEHCTBHUH, MMEIOLIUX
0a30Boe 3HaUEHHE JUI Pa3IMYHBIX BUJOB JIEATEIILHOCTHU: PEIIeHUs IpobieM, MOUCKa, aHallnu3a U



00paboTku HWHPOpPMAIUK, HEOOXOMUMBIX [UIsl TMPUOOPETCHUs OMbITa MPAKTUYECKOH W
WCCIIEIOBATENILCKOM eI TETLHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TTO3HAHUN XUMHUH.

B npakTtuke npenojsaBaHus XMMHUHM KaKk Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHus, Tak U
Ha ypOBHE cCpeAHero oOmero o0pa3oBaHUs, NpPU ONPEACICHUU  COJIEp)KATEeIbHON
XAapaKTEePUCTHKHN eI M3ydeHHUs] TpeaMeTa HampaBlIeHHEM I[EPBOCTEIIEHHOW 3HAYUMOCTH
TPaIULUMOHHO Tpu3HAETCsl (GOPMUPOBAHHME OCHOB XHMHUYECKOW HAyKHM Kak o0iactu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IMPAKTHYECKOW MAEATEIbHOCTH 4YeloBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOH KynbTyphl. C METOAMYECKOW TOYKM 3pPCHHS TaKOH TOAXOI K
OTIPE/ICIICHUIO 1eJIeH N3YUeHHUs MpeIMeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHMs TJIABHBIMHU IIENIIMH U3y4eHMs IpenMeTra «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 xJ1.) siBASIFOTCS:

e (QopmupoBaHHE CHCTEMBl XWMHUYECKUX 3HAHMNA KaK Ba)KHEUIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA, B OCHOBE KOTOPOH JIe)KAT KIIIOUYEBBIC TTOHSITHS,
(dbyHaaMeHTalbHbIE 3aKOHBl U TEOPUM XHMHH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U
MOHUMAHWE CYITHOCTH JOCTYIHBIX OOOOIIEHWH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH WX PA3BUTUS U CTAHOBJICHHUS;

e (opMupoBaHHE W Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOAAaX MO3HAHUS BEIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl IPUOOPETEHUSI YMEHHUI OPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMHUECKUX SBJICHHUN, UMEIOIIUX MECTO B MIPUPOJIE, B MPAKTHUECKOHN U
MMOBCETHEBHOM KU3HH,

® Dpa3BUTHE YMEHHH U CIOCOOOB JESTENbHOCTH, CBSI3aHHBIX C HAONIOJCHUEM H
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM TpaBWiI Oe301acHOTro
oOpalieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ atum, copepkaTenbHasi XapakTepUCTUKa IeNiel U 3a/1a4 U3ydeHHs MpeiMeTa B
porpamMme 10 XMMHH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH C HOBBIMH NMPHUOPHTETAMH
B cHucTeMe cpefHero oOmiero obOpazoBaHus. CeromHs B MpeNoJaBaHUM XUMHH B OoJbIIeit
CTETIEHU OTHAETCI NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJep)KaHHs OOy4YeHHs,
OpUEHTHUPOBAHHOW Ha TOATOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTesIbHON  OpraHu3alui,
BJIaJICIONIero He HaboOpoM 3HaHWM, a (PYHKIMOHATBFHONH IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMH aKTHBHOTO TTOJIYYEHUS 3HAHWW U MPUMEHEHUS WX B PEaJbHOM JKU3HU ISl PEUICHHUS
NPAaKTHYECKUX 3a7au.

B cBi3M Cc 3TUM TpH U3yYECHHHM NpeaMeTa «XUMHS» TOMHHHUpYIOIIee 3HaYeHHE
MpHOOPETAIOT TAKUE LIEIH U 3a/1a4H1, KaK:

ajganTanus OOydJalIIUXcs K  YCIOBUSM  JUHAMHYHO  pPa3BUBAIOLIETOCS  MHpa,
(bopMHpOBaHHE WHTEIUICKTYaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOH K CcaMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPUHATHUIO T'PAMOTHBIX PpELIEHUI B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

(dbopMupoBaHue Yy O0O0y4arOIIMXCs KJIIOYEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIETEHIIM),
UMEIOLINX YHHUBEPCAIbHOE 3HAUCHUE ISl PA3UYHBIX BUIOB JEATEIBHOCTH: PEIICHUs MpodiieM,
MIOUCKA, aHaiuM3a MU 00paboTkM HMH(POpPMALKU, HEOOXOAUMBIX M MPUOOPETEHUS OIbITa
JeSITETFHOCTH, KOTOpasi 3aHUMAaeT BA)KHOE MECTO B TIO3HAHWU XMMHH, a TAKXKE Ul OLEHKH C
MO3UIMI KOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MIPOLIECCOB
Ha OpraHU3M YeJIOBeKa U MPUPOIAHYIO CpPeny;

pa3BUTHE MMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE 3HAHUS 1O XHUMHH B
COOTBETCTBHUH C )KU3HEHHBIMU MOTPEOHOCTSAMU, MCIIOJIB30BaTh COBPEMEHHBIE HH()OPMAIIHOHHBIE



TEXHOJIOTUH ISl TIOMCKA M aHAJIN3a Y4eOHON M Hay4yHO-TIOMYJISIpHOI MH(OPMAIIMH XUMHUYECKOTO
COJIEPIKAHHS;

(dhopMHUpOBaHKE U PA3BUTHE y OOYYAIOIIMXCS ACCOIUATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HAOMIOATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHIH XHMHUYECKOTO IKCTICPUMEHTA;

BOCIIUTAHHE Yy OOY4YalomMXCsl YOSKIEHHOCTH B TyMaHUCTUYECKOH HAlpaBICHHOCTH
XUMUM, €€ BaXHOW PpOMM B  PEUICHWH TIJI0OAJbHBIX  MPOOJIEM  palOHAIBLHOTO
MIPUPOJIOTIONBF30BAHMS, TOMOIHEHHUS SHEPTeTHYECKUX PECYpCOB M COXPAaHEHHS IMPHPOTHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOJUMOCTH OEpPEKHOIO OTHOUICHUS K TMPHPOJE U CBOEMY
3JI0POBBIO, @ TaK)Ke MPUOOPETEHHUS OIBITA MCIIOJIB30BAHUS MOJYUYCHHBIX 3HAHUHU JUIsI IPUHATUS
TPaMOTHBIX PEIICHUH B CUTYAIIHUSX, CBSI3aHHBIX C XHMUYECKHMH SIBJICHUSMHU.

B yueOGHOM mutane cpegHero obiiero o0pa3oBaHUs NpeaMeT «XUMHs» 0a30BOr0 YpPOBHS
BXOJHT B COCTaB IPeIMETHOI 00sacTu «EcTecTBeHHO-HAYYHBIE IPEIMETHI.

OO1miee 4nciI0 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YPOBHE CPEIHETrO
obmero obpaszoBanusi, coctaBisier 68 vacoB: B 10 kmacce — 34 gaca (1 wac B Henmeno), B 11
kiacce — 34 gaca (1 yac B Hezelio).



COJIEP/KAHUE OBYUEHUS
10 KJTIACC
OPTAHUYECKASA XUMUS

TeopeTnyeckue 0CHOBbI OPraHM4eCcKOH XUMHUU

[IpenmeT opraHnueckor XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYECHUE B MOJIYYECHHH
HOBBIX BEIIIECTB U MaTepuasoB. Teopus CTpoeHHs OpraHndeckux coenquHenuid A. M. bytieposa,
e€ ocHOBHBIC moNokeHUs. CTpyKTypHbIE (OPMYIBl OPraHUYECKUX BEIIECTB. | OMoorus,
n3oMepusi. XUMHUECKasi CBA3b B OPTaHUUYECKUX COCTMHEHUSIX — OJMHAPHBIC U KPATHBIC CBSI3HU.

[IpencraBnenne o  kiaccudukaluu  OpraHMYecKMX  BemecTB.  HomeHkiatypa
OpraHWYECKHX COEIUWHEHUN (cHcTeMaTHuecKas)) M TpPUBHAIbHBIE HAa3BAHUS BaKHEUIINX
MpeACTaBUTENICH KJIACCOB OPraHMYECKUX BEIICCTB.

DKCIIEpUMEHTAJIbHbIE METO/Abl U3YUYEHHs BEIIECTB U UX MPEBpALICHUI: O3HAKOMJICHUE C
o0Opa3liaMi OpraHUYEeCKUX BEUIECTB M MaTepHalaMUd Ha UX OCHOBE, MOJCITUPOBAHUE MOJICKYI
OpraHMYECKHUX BEIECTB, HaONIOJICHHE U OMNHCAaHHE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHHIO OPTaHUYECKUX BEIECTB MPU HArpeBaHuU (IJIaBjlIeHUEe, O0YTIIMBAHUE U TOPEHHE).

Yriaesoaopoasl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTMYECKHHA psAA. MeraH M 3TaH — mOpocTeumme
MPEICTAaBUTENN alIKaHOB: (U3MYECKUE W XHMHYECKHE CBONCTBA (peakiuu 3aMelleHus |
TOPEHHUsI ), HAXOXKJIEHNE B MIPUPO/IE, TTOJYUCHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHUI psAll. DTUIEH U MPOMUWIEH — MPOCTEeUIIne
MPEICTABUTEHN aJKEHOB: (DU3MYECKHe W XUMUYCCKHE CBOWCTBA (pEakuuud THUIPUPOBAHHS,
raJOreHUPOBAHUS, THIPATAIIUHU, OKHUCICHHS M TIOJTUMEPHU3AIINHN ), TIOJIYICHHE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merundyraauen-1,3: cTpoeHue, BakKHEUIINE XHUMHUYECKHE
cBoMcTBa (peakuus noaumepusauun). [lonydeHne CHHTETUUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHUYECKUH psiA. ALETWIeH —
MIPOCTEHIIINIA TPEICTABUTENh alIKUHOB: COCTaB, CTPOEHUE, (PU3MUECKUE U XUMUYECKHE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TATIOTCHUPOBAHUS, TUAPATALINH, TOPEHUS ), TOJTYYCHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MUYECKHE M XUMHUYECKHE CBONCTBAa (peakuuu
rajoreHUpOBaHUSI U HUTPOBAHHUA), MOJYyUYEHHE U TpUMEHEHue. Toryon: cocmas, cmpoeuue,
Qusuueckue u xumuuecKkue ceolcmea (Peakyuu 2ai02eHupo8aHus U HUMposanus), noiyueHue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBsSI3b MEXAY YIVIEBOJOPOJAMH,
MPUHAJICKAIMMHU K Pa3IMYHbIM KJlaccaM.

[IpupoaHbie UCTOYHHUKHU YTIEBOAOPOAOB. [IpuponHbIii Ta3 U MOMYyTHBIE HEPTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxaenune. CrnocoObl mnepepabOTKM HePTU: TEeperoHka, KPEKUHT
(TepMHYECKU, KaTaTUTHYECKUil), mupoiu3. [IponykTsl nepepaboTku He()TH, UX TPUMEHEHHE B
MPOMBIIIEHHOCTH U B ObITY. KaMeHHBII yrojb 1 MPOayKThl €ro nepepaboTKu.

DKCIEpUMEHTAJIbHbIE METOAbl U3YUYEHUs BEIIECTB U UX MPEBpALICHUI: 03HAKOMJICHUE C
oOpasmamu 1uiacTMacc, KayudykoB U pe3uHbl, koiuekinu «Hedts» u «Yronby, MmoaennpoBanue
MOJIEKYJI YIJEBOJOPOAOB U TaJIOT€HONPOU3BOAHBIX, IPOBEICHUE MMPAKTUYECKONH pPabOTHI:
MOJIyYeHUE 3TUIICHA U U3YyYEHUE €ro CBOUCTB.

Pacuérnbie 3amaun.

Bbrunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakiuu (Maccel, 00bEMa, KOIMYECTBA
HCXOJIHOTO BEIECTBA WM MPOAYKTAa PEAKIMH IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOIHBIX BEIIECTB MU MPOAYKTOB PEAKITUN).

Kuciopoacoaep:kamme opraHuyecKue coeIMHeHUs




[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METaHON W O3TaHON: CTpPOeHUe, (U3MYECKHE U
XUMUYECKHE CBOMCTBA (pPEaKIMM C aKTUBHBIMU METaJlJIaMH, TaJOr€HOBOJOPOJIaMU, TOPECHHE),
npuMeHeHue. Bogopoiubie CBS3U MEKIy MOJIEKyJaMu cupToB. JlelicTBUe MeTaHoa U dTaHoJIa
Ha OpPraHM3M YeJIOBEKa.

MHOroatroMHble CHUPTHL. DTWICHTIUKOIbL W TJIUIEPUH: CTPOCHHE, (PUBMUECKUE U
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIECIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peaklus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M uenoBeka. llpumeHenue rauuepuHa u
STHJICHTJIUKOJIS.

@DeHo: CTpOCHHE MOJEKYybl, (U3MYEeCKHe M XHUMHUYeCKHue CBOMcTBa. TOKCHYHOCTH
¢enona. [lpumenenue ¢genona.

Anbneruapl U kemowusvl. DopManbAerus, aneTAIbICTU: CTpOeHHE, (U3HUEeCKUe U
XMMHYECKHE CBOWCTBAa (PEaKIMM OKHUCIEHHUS W BOCCTAHOBIICHUS, KaYCCTBEHHBIC PEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE TpenebHble KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3nIecKue 1 XUMHUIECKUE CBOKCTBA (CBOMCTBA, 00IIME AJIs KJIacCa KUCIIOT, PeaKIIHsI
sTepudUKaIM), TMoJydeHue ©u npuMmeHeHue. CrTeapuHOBass U OJEHWHOBAs KHCJIOTHI Kak
MPEeICTaBUTEIH BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
HX MOIOLIEE NECUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. I'naponus xxupos. [Ipumenenue xupo. bruonorudeckas posib KHPOB.

VYTIeBobl: cOCTaB, KIIaCCU(HUKAIHS YTIIEBOAOB (MOHO-, TU- U TIoJMcaxapus). [moko3a —
MPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (PU3HUECKHEe U XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue c¢ ruapokcunom Mmenu(ll), oxucieHne amMMHAYHBIM PACTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHUE, OpPOKECHHE TIIFOKO3BI), HAXOXKICHHE B MPHPOJE,
puUMeHeHue, ouosorudeckas poib. otocunres. PpyKTO3a Kak U30MEP IITFOKO3BI.

Kpaxman u nemironosa kak npupoaneie nomumepbl. CTpoeHne Kpaxmalia U [EJUTIONIO3BL.
duznyueckre 1 XUMUUECKUE CBOMCTBA Kpaxmaia (THAPOIN3, KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCcrepUMEHTaIbHbIE METOJbl W3YYEHHs BEIIEeCTB U WX TMPEBpalleHHIl: MpoBEICHUE,
HAOJIIO/ICHUE W OINHCaHWE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHHE CIHPTOB, KAueCTBEHHBIC
peaKkIMu OJIHOATOMHBIX CIUPTOB (OKHCIIeHHE 3TaHojda okcuaoMm wmeau(ll)), MHOroaToMHBIX
cupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcuaoM Mmeau(ll)), amprerumoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepedpa(l) u ruapoxcumom wmemnu(ll), B3aumomeiicTBue
KpaxMajia ¢ HOJOM), TMPOBEJCHHUE TMPAKTHUUYECKOW pabOThl: CBOWCTBA pacTBOpa YKCYCHOU
KHCIIOTHI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa, KOIUYECTBa
HCXOJHOTO BEIIeCTBA WJIM NPOAYKTAa PEaKIMH 1O HM3BECTHBIM Macce, 00BhEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOIHBIX BEIIECTB WU MPOIYKTOB PEAKITUN).

AzoTcoaeprkaliie OpraHn4ecKue COeAMHEHNUS.

AMUHOKHUCIIOTBI Kak amQOTepHbIE OpraHWdYecKue coeauHeHus. Dusznyeckue u
XMMHUYECKHE CBOMCTBA aMHUHOKUCIOT (Ha mpuMepe TIIHIMHA). buonormyeckoe 3HadYeHHe
aMUHOKHUCIOT. [lenTub.

benku kak mpuUpoaHBIE BBHICOKOMOJICKYISIpHBIE coefauHeHus. llepBuunasi, BTOpuYHas U
TpeTU4YHasi CTpPyKTypa OelkoB. XHMHYECKHE CBOMCTBa OENKOB: THUAPOJIN3, ACHATypalus,
KaueCTBEHHBIC PEaKI[MU Ha OCNKH.



DKcrepyMEeHTaIbHbIE METOJbl M3YUEHUs! BELIECTB M MX MpeBpallleHui: HaOirogeHue u
ONMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JCHATypalnus OENKOB IPH HarpeBaHHWW, LBETHHIE
peakIu OeJIKOB.

BbicokomosiekyIsipHbIC COCAUHEHHSA

OCHOBHbBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb NOJHMMEpPU3ALMHU, CPEAHsIs MOJEeKyJsipHas macca. OCHOBHBbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3aLUs U TTOJIMKOHIEHCAIIHSL.

DKCrepUMEHTAIbHbIE METO/IbI U3YYE€HUs BELIECTB U MX MPEBpAIllEHUN: O3HAKOMIIEHUE C
o0pa3laMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexmpeamMeTHbIE CBSI3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€U MPU M3y4eHUM opraHuueckor xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAY4YHBIX IMOHATHHA, Tak W
HNOHATUMN, SBJISIOUINXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: SBJICHHE, HAay4HbIM (akT, THIOTE3a, 3aKOH,
TEOpHsl, aHalIM3, CHUHTe3, KiIacCupUKalMsi, MEePUOAUYHOCTb, HAOIIOAEHUE, W3MEpEHUE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®duzuka: MaTepusi, SHEPTHsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUA YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BETUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opraHusM, Ouocdepa, oOMeH BeIIECTB B OpraHusme, (HOTOCHHTE3,
OMOJIOrMYECKH aKTUBHbIE BellecTBa (OENIKHU, YIIIEBOAbL, )KUPBI, (PEPMEHTHI).

I'eorpadus: MuHepanbl, TOPHBIE TOPO/IbL, MTOJIE3HBIE NCKOMAEMBbIE, TOILIUBO, PECYPCHI.

TexHonorus: NuIEeBble TPOAYKTHI, OCHOBBI PallMOHAJIBHOIO MUTAHUS, MOIOIIUE CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUYECKUE MIpenapaThl, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTudyeckue OCHOBbI XUMMHU

Xumudeckuil anemeHT. AToM. Sapo aroma, H30TOMBL. JNEKTPOHHAsE 00O0JOUKA.
DHepreTHYECKHe YPOBHHU, MOJAYPOBHH. ATOMHBIE OpOuTany, S-, P-, d- anmemenTbl. OCOOCHHOCTH
pacrpeziesieHus SJICKTPOHOB MO OpOUTAIIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DnexkTpoHHas KOHGUTYpalrs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepuonuueckass cucreMa XuUMHUYECKHX dyeMmeHTtoB [[. .
MenpeneeBa. CBsi3b NEPUOAUYECKOrO 3akoHa M [lepuoguyeckoil CHUCTEMbl XHUMHUYECKUX
anemeHtoB JI. 1. MenneneeBa ¢ COBPEMEHHON TEOpPHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHUS CBOMCTB XUMHUYECKHUX JIEMEHTOB U 00Pa3yeMbIX UMM MTPOCTHIX U CIOKHBIX BEIIECTB
[0 TPYIIAM U NepruoaaM. 3HauY€HUE IEPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XUMHUYECKass CBs3b. Buabl XuMHUecKoll CBA3M (KOBaJIGHTHAs
HETIOJIsIpHAsl W TOJSIpHAsi, UOHHAsA, MeTauinyeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU
XUMHUYECKON CBSI3U (OOMEHHBIH M JOHOPHO-aKUENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTS.
DneKTpooTpruliaTeabHOCTh. CTeneHb okucieHus. IoHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJCKYJISIPHOTO CTPOCHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. THMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIMA
KPUCTAJUIMYECKON PEIETKH.



[lonsiTue o aucnepcHeIx cucremax. MicTuHHBIE U KOJIJIOUIHBIE pacTBOPBL. MaccoBasi 107st
BEILIECTBA B pacTBOPE.

Knaccudpukauus HeopraHmdyeckux coeauHeHuid. HomeHkiaTypa HeopraHM4eCcKHX
BellecTB. ['eHeTHueckass CBsi3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAIMUX K Pa3IUYHBIM
KJIaccam.

Xumuyeckass peakiusi. Knaccudukanus XUMHUYECKHX peakUuMid B HEOPraHUYECKOW U
OpraHWYECKONW XMMHUU. 3aKOH COXPAaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTHH NMPU XUMUIECKUX PEAKITUIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3NuyHbIX (pakTopoB. OOpaTHMble pEaKIUU.
Xumnueckoe paBHoBecue. DaKTOpbI, BIMSIONIME HAa COCTOSHUE XHUMHYECKOTO DPABHOBECHS.
[Tpunmun Jle [laTtense.

Dnextponutuueckas aucconuaius. CunbHble U cialOble 37eKTponuThl. Cpena BOIHBIX
pPacTBOPOB BELIECTB: KACIIAs, HEUTpaJIbHAs, IIEJIOYHAS.

OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKIIUH.

DKCIEPUMEHTAJIbHbIE METOJbl M3yY€HHUs BEIIECTB M HMX IMPEBpPALICHUN: AEMOHCTpPALIMS
tabmui «llepuoguyeckas cuctema xumudeckux siaeMeHToB [[. WM. MenneneeBa», m3yueHue
MojeNel KPUCTAIUIMYECKHX pelIéToK, HaOMIofeHHe U ONHUCAaHWE JEMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (PAa3OKEHHE TMEPOKCUAA BOJOPOJA B MPUCYTCTBUU KaTallM3aTopa,
OTIpeZieNIeHUE Cpebl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCAIBHOTO MHAMKATOpA, PEaKIUU
MOHHOTO OOMEHa), MpPOBEACHHE MPaKTUUeCKOW paboThl «BnusHue pa3nuyHbix (AKTOpPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIM.

Pacuérnble 3a1aumn.

Pacuértel no ypaBHEHUSIM XUMHUYECKHUX PEAKIIHI, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIIOJIb30BAHUEM MOHATHS «MACcCOBasi A0S BEIIECTBAY.

Heopranuueckasi xumusi

Hemerannel. Ilonoxxenne HemeramoB B Ilepuoguyeckoit cucteMe XHUMHUYECKHUX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpoeHUs aTOMOB. Du3nueckue CBONCTBA
HEMETAJTOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoia, cephl, (hocdopa u yriaepoza).

XUMHUYECKHE CBOMCTBAa BAXKHEHMIIMX HEMETAJIOB (rajloreHOB, cepbl, a3ora, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COeAMHEHUN (OKCUA0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIN).

[IpumeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUI.

Mertambl. [lonoxenue metamioB B Ilepuoandeckoil cucTeMe XUMUUYECKUX 3JI€MEHTOB /I,
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS IEKTPOHHBIX 000J0YEK aTOMOB MeTayuioB. OO1iue
¢usnueckue cpoiictBa MeTamioB. CIulaBbl METayUIOB. DJIEKTPOXUMHUYECKUH psAll HaNpsKEHUN
METAJIJIOB.

XUMHUECKUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJiWid, KajablUi, MarHuu,
ATIOMUHUM, IUHK, XPOM, KEJIE€30, ME/Ih) U UX COCTUHECHUM.

O6mmume criocoObl Moay4eHus MeTasuioB. [I[puMeHeHne MeTanioB B ObITY U TEXHUKE.

DKCIEPUMEHTAJIbHBIE METOJbl H3Y4YEHUsI BEHIECTB U MX TMPEBpALICHUN: H3yUYCHHE
Koutekiuu «MeTaibl U CIJIaBbl», OOpa3lloB HEMETAJIOB, pPEUIEHHE 3KCIEepUMEHTAIbHBIX
3aa4, HaONIOJICHHWE W  ONHCAaHHWE JCMOHCTPAIIMOHHBIX U  JIaOOpAaTOPHBIX  OIBITOB
(B3auMoOIeCTBUE THUAPOKCHAA ATIOMHUHHS C PACTBOPAMH KHCJIOT M IIEJIOYeH, KaueCTBEHHBIC
peaklyy Ha KaTHOHBI METAJJIOB).

Pacuérnbie 3amaun.



Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB 0 HW3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win o0BEMY OJIHOTO U3 YYacCTBYIOIIMX B PEAKIMM BEILIECTB, pacyE€Thl mMacchl (00bEMa,
KOJINYECTBa BEILECTBA) IPOAYKTOB PEAKIIUHU, €CIIH OHO U3 BELIECTB UMEET IPUMECH.

XuMud 4 )KU3Hb

Pone xuiMuu B 00ecTieYeHNH SKOJIOTUIECKOM, SHEPreTHUECKON U MUIIEBOI OE30MaCHOCTH,
pazButun MeauuMHBL. [loHATHE O HaydHBIX METOAAX IO3HAHMA BEUIECTB U XUMHUYECKHUX
pEaKUHnid.

[IpencraBnenust 00 O0OIMKMX HayyHbIX NPUHLMIAX [POMBIIJIEHHOTO MOJYYEHHUs
BaKHEHILINX BEILIECTB.

UYenoBek B MHpe BEIIECTB UM MAaTE€pUAIOB: BAKHEWILHME CTPOUTEIIBHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KE€PAMMKA, MATEPHAJIbl NIl DJICKTPOHUKH,
HaHOMAaTepHalibl, OPraHUYECKUE U MUHEPAJIbHBIE Y00pEHUs.

XAMHSL U 30pOBbE 4YEJIOBEKA: INPABWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX IIPENApPaToB,
IpaBuia 6€30MacHOrO UCTIOIb30BAaHUS NIPENapaToB ObBITOBOM XUMHUH B TOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MexXnpeaMeTHbIX CBA3€H NMpHU U3ydeHHH OOIEeH M HeOpraHU4eCKoW XUMHUU B
11 kyacce OCyILECTBIISIETCS Yepe3 UCIOIb30BaHUE KAK OOILIMX €CTECTBEHHO-HAYYHBIX IMOHITHH,
TaK U MOHATHUM, SABJISIIOIIUXCS CUCTEMHBIMM JUIS OTAEJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O
LHKJIA.

OOue ecTecTBEHHO-HAYYHbIE IOHATUSA: HAaydHbIH (hakT, TUmoresa, 3akoH, Teopus,
aHalMu3,  CHUHTE3,  KiIacCUpUKauus,  MNEPUOJUYHOCTb,  HAOJIOJEHUE,  DKCIEPHUMEHT,
MOJZIEJIMPOBAaHUE, U3MEPEHHUE, SIBICHUE.

®dusuka: Marepus, SHEpPrus, macca, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, WOH, WU3O0TOII,
PaaNoOaKTUBHOCTb, MOJIEKYJa, SHEPr€TUYECKUI YPOBEHb, BELIECTBO, TEJNO, 00BEM, arperaTHoOe
COCTOSIHME BEILECTBA, (PU3NUYECKHE BEIMYMHBI U €IMHULIBI UX U3MEPEHHSI, CKOPOCTb.

Buonorusi: kierka, opraHu3M, S3KocHcTeMa, Ouochepa, Makpo- U MHUKPOAIIEMEHTHI,
BUTaMUHBI, 0OOMEH BELIECTB B OPraHU3Me.

I'eorpadusi: MuHepasbl, TOPHbIE TOPO/IbI, TIOJIE3HbIE UCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

Texnonorus: XUMUYECKast IIPOMBIIUIEHHOCTb, MeETaJULyprus, IIPOU3BOJACTBO
CTPOUTEIBHBIX MaTEpHaJIOB, CENBbCKOXO035MCTBEHHOE IIPOU3BOJCTBO, nuIieBas
[IPOMBIIIICHHOCTb, (apMalleBTUYECKasi MPOMBIIICHHOCTb, MPOU3BOJCTBO KOCMETHUECKUX
IIpenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB, JJIEKTPOHHAS IIPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTUH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBimMBaeT TPEOOBAHUS K PE3yJIbTaTaM OCBOCHUS O0yUYaAIOIUMHKCS MTPOTPaMM
cpelHero oOuiero oopa3oBaHMs (JIMYHOCTHBIM, METAIIPpEIMETHBIM U INpeaMeTHbIM). HayuHo-
METOJIMYECKON OCHOBOM Il pa3paOOTKHU IJIAHUPYEMBIX PE3yJbTAaTOB OCBOEHUS MPOrpaMm
cpelHero o0Iero o0pa3oBaHus SBISETCS CUCTEMHO-EATETbHOCTHBINA OIXO/.

B coorBercTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTYpE€ JIMYHOCTHBIX
pe3yNbTaTOB OCBOEHHUSI MpeameTa «XHUMHS» Ha YPOBHE CcpefaHero ooOmero ooOpa3oBaHUs
BBIJIEJIEHBI CIIENYIOIINE COCTABIISAIOIINE!

OCO3HAHUE OOYYAIOIIUMHUCS POCCUNUCKON TPaXKTAHCKOW HICHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEICICHHUIO;

HaJIM4YMe MOTHBAILIUU K 00Y4EHUIO;

LIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
HEHHOCTEH M UCTOPUYECKUX TPAAULINKA Oa30BON HAYKH XHUMHUH,

TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIIMXCSI PYKOBOJICTBOBATHCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMM, TMPUCYIIUMHU LIEJIOCTHOM CHCTEME XHUMHUYECKOIO
o0Opa3oBaHus;

HaJW4yue TPABOCO3HAHMSI SKOJIOTMYECKOM KyJIbTYpbl U CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTD KU3HEHHBIE IIJIaHbI.

JIuyHOCTHBIE PE3yNbTaThl OCBOEHUS MpeaMeTra «XUMHUS» JOCTHUTAIOTCS B E€IUHCTBE
yu4eOHOW W BOCHUTATEIBbHOW JEATENbHOCTH B COOTBETCTBMM C TI'yMaHUCTHYECKHUMHU,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH U HJA€allaMU  POCCUHCKOTO
TpaXIAHCKOrO0 O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAaMH W TpPaBUJIAMU TOBEICHUS,
CIOCOOCTBYIOUIMMHU IPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIHUXCSI.

JIMYHOCTHBIE PE3YyNbTAThl OCBOCHUS IMpeIMeTa «XUMHs» OTpa)xarT cPOPMHUPOBAHHOCTH
OMbITa TIO3HABATEJILHOM M TMPAKTUYECKOH MAESITENbHOCTH OOYYaloIIUXCS IO peaan3aluu
MIPUHSITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpaskaaHCcKOro BOCIIUTAHUS

OCO3HaHUA 00YYarOIIMMHCS CBOMX KOHCTUTYLHOHHBIX IIPaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U MIPaBONOPSIKY;

MIPE/ICTABIECHUS] O COLMAJIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPUYECKOW JEATEILHOCTH MPHU CO3JAaHUH YU€OHBIX IMPOEKTOB,
pelieHny y4eOHbIX U TO3HABATENbHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX SKCIIEPHUMEHTOB;

CIIOCOOHOCTH MMOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTYMEHTHI JPYTHX
IPY aHAJN3€ Pa3IMYHBIX BUIOB y4eOHOU NesTENbHOCTH;

2) NIATPHOTHYECKOr0 BOCIIMTAHUS .

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HAcJIEJUI0 OTEUECTBEHHOMU
XVMWH;

YB)KEHHUS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUHM M TMPAKTUYECKOTO MPUMEHEHHS
XUMHH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAyKH €CTh PEe3YNbTaT JJIUTENbHBIX HAOIIOJICHHUIA,
KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/1a YUEHBIX U MPAKTUKOB;



UMHTEpeca M TI03HABATEIbHBIX MOTHMBOB B TMOJYYEHHMH M TIOCIEIYIOUIEM aHaJlnu3e
MH(pOpPMaIIUU O NMEPETOBbIX JOCTUKEHUSIX COBPEMEHHOW OTEUECTBEHHOW XUMMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO I10OBE/ICHHS;

CIIOCOOHOCTM OIIEHMBAaTh CHUTYal[Md, CBS3aHHbIE C XHUMHUYECKUMH SIBICHUSMH, U
MPUHUMATh OCO3HAHHBIC PEUICHHS, OPUEHTHUPYICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLIEHHMBaTh CBOE IMOBEACHHE W TMOCTYNKH CBOMX TOBapHILIEH € MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHME MOCIEACTBHI STUX MOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 370pOBOTO M 0E€30MacHOr0 o0pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'0 OTHOILEHUS K COOCTBEHHOMY (PM3NUECKOMY M IICUXUYECKOMY 3]I0POBbIO;

cOOIOCHMS TPaBWJI OE30MaCHOTO OOpalICHHsI ¢ BEIISCTBAMH B OBITY, TOBCEIHECBHOMN
KHU3HU U B TPYJIOBON JEATEIBHOCTH;

MOHUMAaHMUs LEHHOCTH MpPaBUJ WHAMBHUIYaJIbHOTO M KOJUIEKTHMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYalLlUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUA TOCJIEJCTBUM M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEOICHUS AIKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TpyAOBOro BOCIUTAHUS:

KOMMYHUKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKOM  JEATETBbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE B PEIICHUU MPAKTUYECKUX 3a/ad CoLUaIbHOU
HaNpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3Y4YCHHIO MPO(EcCHil pa3muyHOro pojaa, B TOM YHCIIE Ha
OCHOBE IIPUMEHEHUS TPEIMETHBIX 3HAHUI 110 XUMUHU;

YBa)KEHUS K TPYIY, JTIOASIM TPyJia U pe3ylibTaTaM TPYAOBOM eATeIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BbIOOpDY WHIMBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMS,
Oynyuieit npodeccuu U peanusanud COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEN 00IECTBa;

6) IK0JIOrHYEeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€JIECO00PA3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMiIe;

MMOHMMAaHHUS TJI00aNIBbHOTO XapaKTepa dKOJIOTMUYECKUX MpoOsieM, BIUSHUS 3KOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIBHON CPEJIbI;

OCO3HaHHS HEOOXOAMMOCTH HMCIIONb30BaHUS JOCTHKEHUM XUMUHU JJIs PELICHUS] BOIIPOCOB
paMOHAIBLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOI'O HENPUATHUS JNEUCTBUM, NMPUHOCIUIMX BPEJ OKPYXKAIOIIEH NPUPOJHOU Cpene,
YMEHHMsI MPOTHO3UPOBATh HEOJIAronpusATHBIE HKOJIOTMUECKHUE IMOCIEACTBHUS MPeIIpPUHUMAEMBbIX
JNEUCTBUN U NIPENOTBPALLATD UX;

HaJIU4Yusl PA3BUTOrO HKOJOIMYECKOIO MBIIUIEHUS, 3KOJOTMYECKOM KYJIbTYpbI, OIIbITA
NESATENBHOCTH  DKOJIOTUYECKOW  HAmpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS HMHU B
MI03HABATEIbHOM, KOMMYHUKATHBHOMN U COILIMAJILHOM MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTHBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 IO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;



MOHUMAaHUS CHeMUUKH XUMHHU KakK HAayKH, OCO3HaHUs €€ poiau B (OPMUPOBAHUU
palMOHATBFHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUU TIEJIOCTHOTO MPEICTABICHUs 00 OKPYKAIOIIEeM
MHUpE KAaK O €IMWHCTBE IMPUPOJBI U YEJIOBEKA, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW HU
perieHny mpodiieM COXPaHEHUS IPUPOJTHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHUU IS COBPEMEHHOM IMBUIIM3AIMHU: B €&
T'YMaHUCTHYECKOW HAIpPaBICEHHOCTH U Ba)KHOH pPOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHON
KYJIbTYpPBI, PEIICHUH TI00ANBHBIX MPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPTeTHYECKOW, THUIIEBOH M OKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny YCIOBUN YCIEIIHOTO TPYy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4JieHa
00I1IeCTBA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh MOJIydaeMble 3HAHUS s
aHaJgu3a U OOBSICHEHHUs SIBJICHUN OKPYXKAIOIIEr0 MUpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS JieJIaTh 000CHOBaHHbBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TaHHBIX
C LEJbIO MOJIYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIPHO MCTIOIB30BaTh XMMHUYECKUE 3HAHUS JIJIs1 PEIICHHsI TTPOOIemM
B PEaJIbHBIX )KM3HEHHBIX CUTYallUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHMIO U CaMOOOPa30BaHMIO, K
AKTUBHOMY TIIOJYYE€HHUIO HOBBIX 3HAHHW 10 XUMHUU B COOTBETCTBUU C IKU3HEHHBIMHU
MOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTAM Tpylda B pa3iuuHbiXx cdepax mnpodeccuoHaIbHOU
JeATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeTtanpeaMeTHbIE pPe3yNIbTaThl OCBOCHUS yd4eOHOro mpenMera «XUMHSI» Ha YpOBHE
cpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HauYUMBIe A7 (OPMHPOBAHHS MHUPOBO33PEHHUS OOYYAIOMIUXCS MEXAUCHUILTHHAPHBIC
(MexnpeIMeTHBIE) O0IIEHAYYHbIE TTOHITHS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOM KapTUHBI MUpPA
U crienu(uKy METOJIOB O3HAHMS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEprusi, SBJICHHE, MPOIECC, CUCTEMa, HAYYHBbIM (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeI0BAHNE, HAOIOIeHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUe);

YHUBEpCaJIbHbIE y4ueOHbIE JEUCTBUS (mo3HaBaTeNbHBIE, KOMMYHUKaTUBHBIE,
perynsaTuBHbIe), oOecneunBatomme (opmupoBanne (QYHKIMOHAIBHONM TpPaMOTHOCTH U
COLIMAJILHOW KOMIIETEHIIMH 00Yy4aroIIUXCsl;

CIIOCOOHOCTh ~ OOYyYAlOUIMXCA  MCIOJNB30BaTh  OCBOCHHBIE  MEXIAMCIUILITMHAPHBIC,
MHUPOBO33PCHUECKAE 3HAHUS W YHUBEPCAIbHBIC Y4eOHBIC JICHCTBUS B IO3HABATEIHHOW U
COLMAJIbHOW MPAKTHUKE.

MeTtanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBNAJCHHE YHUBEPCAIBHBIMH y4eOHBIMU
MM03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JIEUCTBUSIMU.

OBjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMU MO3HABATEILHBIMHU JeHCTBUSIMU:

1) 6a3oBble JIOrHYecKHUe JeiiCTBUS:

CaMOCTOSITENIEHO  (DOPMYJIUPOBATh W aKTyaJIM3UPOBATH TPOOJIEMYy, BCECTOPOHHE e&
paccMaTpHuBaTh;

OMpENENATh LEeNu JeATEeIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX JOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ICSITEIHHOCTH C MIOCTABIECHHBIMH IIEJISIMU;



HCIIOJIb30BaTh TIPU OCBOEHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHATHUM W YCTaHABIMBAaTH WX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOLIHME MOHATHUS 17151 O0OBSACHEHUS OTJENIbHBIX (DAKTOB U SBICHUA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIACCU(PUKALINU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABIMBATh NPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXY U3YYaEMbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKHUE PpACCYKICHHs (MHIYKTUBHbIE, JAEIyKTHUBHbIC, 0 AaHAJOIHH),
BBISIBIISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHUSI B PACCMaTPUBAEMBIX SBICHUSX, (pOpPMyIHUpOBaThH
BBIBOJIbI U 3aKJIIOUYEHUS;

IPUMEHATh B Ipoliecce MO3HAHMA, UCIOIb3yeMble B XUMHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIeJIH, TIPEe0OPa30BhIBATH MOIENIbHBIE MPEACTABICHUS — XUMUYECKHI 3HAaK (CMMBOJI) 3JIEMEHTA,
XUMH4eckass (GopMyla, ypaBHEHME XUMHUYECKOM peakuuu — TpU pPELlICHUH Yy4eOHBIX
MIO3HABATENIbHBIX M NPAKTHUYECKUX 3aJad, PUMEHITh Ha3BaHHBIE MOJENBHBIE IPECTaBICHUS
JUISI BBISIBJIEHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aEMBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a3oBble HCCJAeA0BaATEIbCKUE AeCTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'O IIO3HAHUS BEIIECTB U XMMHUECKUX PEAKLIU;

¢bopMynupoBaTh LEAM M 3aJadd  HMCCIEJOBAHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOATENIBHO c(hOPMYyJIUPOBAHHbBIE BONPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
11 (GOPMUPOBAHMS TUIIOTE3HI 110 MIPOBEPKE MPABUIIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUH;

BJIaJIETh HaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHUsI HAOMIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
MIPOrHO3UPOBATh €ro pe3ynabTaT, (popMyaupoBaTh OOOOLIEHUS M BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YyJIbTaTOB HUCCIIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJAETAHHOM
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM HCCIEeN0BAaTENbCKOM M MPOEKTHON JesTENbHOCTH,
IPOSBJISATh CHOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEIICHUs
MPaKTUYECKUX 3a]a4, IPUMEHEHHIO PA3INYHbIX METOIOB [IO3HAHMUS.

3) pa6ora ¢ nnopmanueii:

OPUEHTUPOBATbCSA B pa3jIMYHBIX HMCTOYHUKAX HMHPOpMauuu (Hay4HO-TONYJISpHas
JAUTEpaTypa XHMHYECKOTO COJEepXaHUs, CIpaBouYHbIE TocoOus, pecypcbl HHTepHera),
aHAJIU3UpOBaTh MH(OPMALMIO pA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTUUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTH;

(dbopMyIHpOBaTh 3ampoChl M TPUMEHATh Pa3UYHBIE METOABI TPH TOUCKE M OTOOpe
nHpopMalnn, HeOOXOJUMOH JUTsl BBIMOJIHEHUS Y4eOHbIX 3a]1a4 ONpPeIeEHHOIO THUIIA;

npuoOpeTaTh OMBIT MCIOJIB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHI U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSATENIBHO BBIOMPATh ONTUMANIbHYIO (OPMY IpeACTaBiIeHUS UH(OPMAIMU (CXEMBI,
rpaduKy, 1uarpamMMbl, TaOJIUIbI, PUCYHKH U APYTHE);

HCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBE CpeAcCTBa Mpu paboTe € XUMHYECKOU
uHpopManmeil: MPUMEHATh MeXIpeaMeTHble ((u3ndeckrue M MaTeMaTHYeCKue) 3HAKU H
CHUMBOJIBI, (hopMynbl, a0OpeBUATYpbI, HOMEHKIATYPY;

UCIOJIb30BaTh U IPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OBJajieHNe YHUBEPCAJIbHBIMM KOMMYHHUKATHBHBIMM el CTBHSIMU:

3aaBaTh BOIPOCHI 10 CYIIECTBY OOCYXIaeMOI TEMbI B X0/ AMAJIOra W/WIN JAUCKYCCHH,
BBICKA3bIBaTh MJI€H, (OPMYJIUPOBATH CBOU MPEJIOKEHUS OTHOCUTENIBHO  BBIMOJIHEHUS
IIPENJIOKEHHON 3a/1auH;



BBICTYNATh C IpE3eHTAlMel pe3yabTaTOB MO3HABATEIBHOM AEATEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIOJHEHHH XHUMHYECKOTO
9KCIIEPHMEHTA, IPAKTUYECKOW pPabOTHl IO HCCIEAOBAHHMIO CBOWCTB H3y4aeMBIX BEIIECTB,
peanu3anuy y4eOHOro Mmpoekta U (OpMYIMpPOBATH BBIBOJBI 10 pPE3yJbTaTaM MPOBEIEHHBIX
HCCIEeI0OBaHUM MyTEM COTJIacCOBaHMS MO3ULIUHN B X0/1€ 00CYX/I€HNUS U OOMEHA MHEHHUSIMH.

OgiajieHnne yHUBEPCAJIbHBIMH PEeryJsiTHBHBIMH 1eHCTBHSMU:

CaMOCTOSITENIFHO TUIAHMPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO JESTEIBHOCTD,
orpenenss €€ MeMu W 3aJa4d, KOHTPOJHMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeasiaraeMblii alroOpuTM JCHCTBUI NPU BBHIMOJHEHUHM y4eOHBIX M MCCIIEOBATEIILCKUX 3ajad,
BbIOMpaTh Hanboee 3h(HeKTUBHBIN CIIOCOO UX peIIeHUs ¢ YUYETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIIECTBAX U XUMHYECKHUX PEAKIIUIX;

OCYILLECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTM HAa OCHOBE CaMOAHAIW3a |
CaMOOIICHKH.

NPEIMETHBIE PE3YJIbTATHI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaxaroT:

c(OPMUPOBAHHOCTh TMPEJACTABICHUI O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-
Hay4yHOM KapTUHBI MHpa, POJIM XMMHUU B IO3HAHUM SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJABTYPBl JIMYHOCTU, €€ (YHKIIMOHATBLHOW TPaAMOTHOCTH, HEOOXOAMMOW st
pelICHHusT TPAKTUYECKUX 3a7ad W DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOJIHOI cpejie;

BIIQJICHHE CHCTEMON XHMHUYECKUX 3HAHHWHA, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
MOHSTHSI (XMMHUYECKUN 3JIEMEHT, aTOM, JJICKTPOHHAsI 000JI09YKa aToMa, MOJISKYJIa, BAJIGHTHOCTb,
ANEKTPOOTPHUIATEILHOCTh, XHUMHUYECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasi), MOIb, MOJSIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBINM  CKElerT,
(yHKIIMOHATBHAS TPYIIA, pagukal, U30MEpPHs, H30MEPbI, TOMOJOTHYCCKHHA PsJl, TOMOJIOTH,
YIIEBOJIOPOABI, KHCIOPOA U a30TCOJEPKAIINE COCTUHEHHUS, MOHOMED, TIOJUMEP, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIC COSIMHEHHS ); TEOPUU U 3aKOHBI (TEOpHUsI CTPOSHUST OpPraHUIECKIX
BemectB A. M. bymiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUHM; MHPOBO33PEHUYECKHE 3HAHUSA, JICKAIIMEe B OCHOBE MOHUMAHHI
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYCCKHX SIBIICHUH, (DAKTOIOTMYECKHIE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 6€30aCHOM HCIOJIb30BaHUH BaXKHEUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeITeTbHOCTH YeTIOBEKa,;

c(OpPMHUPOBAHHOCTh YMEHHU BBISBISATh XapaKTEPHBIC TPU3HAKHU IMOHSITHH, YCTAHABIIUBATH
UX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE TOHATHUS MTPU OMUCAHUH COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAaHUYECKUX COCTMHEHUM;

c(OpMHUPOBAHHOCTh YMEHHMH HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUIsI COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHO) GOPMYIT OPraHUYECKUX BEIIECTB
Y YpaBHCHHUU XUMHUYECKUX pPEaKIWW, U3TOTABIMBATH MOJICIIA MOJICKYJ OPraHUYEeCKHX BEIIECTB
JUTSL WJUTFOCTPAIIUM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAICKHOCTh U3YYCHHBIX OPTaHHUECKHUX
BEIIECTB MO0 WX COCTaBYy M CTPOCHHUIO K OIpPENEIEHHOMY KIACCY/TPYyIIe COCIUHEHHN
(YyrneBomopoabl, KHUCJIOPOA M  a30TCOJAEpKallMe€ COCAMHEHMS, BBICOKOMOJEKYISPHBIC
COeIMHEHUs), JaBaTh MM Ha3BaHus 1o cuctematnueckoi Homenknatype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUAIBHBIC HAa3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHJICH, MPOIUIICH,



alleTWIeH, STHJICHIJHMKOJb, TJIMLEPUH, (eHOJ, (OopManbAeru, aieTajabIerui, MypaBbHHas
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBAs KHCJIOTA, CTEAPUHOBAsl KUCIIOTa, TJIOKO03a, (PyKTO3a,
Kpaxmall, [[eJIJIH0103a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OINpPENEIATh BHUIbl XUMHUYECKOW CBA3HM B OPraHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATH IMOJOXKEHHUSI TEOPUU CTPOCHUS OPraHUYECKHX
BemiectB A. M. bytnepoBa misi 00bsSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTEepH30BaThb COCTaB, CTPOCHHE, (HUIUUECKHE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENIEH PA3INYHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, »TaH, JTHWJICH, MNPOMWIEH, ameTwieH, OyraaueH-1,3, metwnOyraaueHn-1,3, OenHzomn,
METaHOJI, 3TAaHOJ, 3TUJICHIJIUKOIb, TIUIEPUH, (EHOI, aleTalbJerul, MypaBbuHasl U YKCyCHas
KHMCIIOTBI, TJIIOKO3a, KpaxMmal, LEeJUIl0jI03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEKIYy HUMHU ypPaBHEHHUSMHU COOTBETCTBYIOIIUX XHMHUYECKUX pPEaKLIUl C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSl XapaKTepPU30BaTb MCTOUYHUKHU YIJIEBOJOPOIAHOIO CHIPhS
(HedTh, MPUPOAHBIA Ta3, Yrojib), CIMOCOOBI MX NEPEPadOTKH M TMPAKTHUYECKOE IPUMEHEHUE
MIPOAYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH BBIYUCIECHUS [0 XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00BEMa, KOJMYECTBA HMCXOAHOTO BELIECTBA WJIM NPOJYKTAa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOIMIECTBY OJHOTO U3 UCXOIHBIX BEIIECTB HITH MPOIYKTOB PEAKIIHH);

c(hOpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJ/IaX HAYyYHOTO
MIO3HAHUS, HCIOJB3YEMbIX B XHMHUU IIPpM M3YYEHUM BEHIECTB M XUMUYECKUX SIBICHUU
(HaGmronieHre, W3MEpEHUe, OKCICPUMEHT, MOJACIUPOBAHNE), HCIIOIb30BaTh CHCTEMHBIC
XUMHUYECKHE 3HAHUS JIJIsl IPUHATHUS PEeUICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUW COOJIFOATH MpaBUila MOJB30BAHUS XUMUYECKOW MOCYI0H U
1abopaTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBuiia 0OpallleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKLHUSMHU 110 BBIIIOTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUI IJAHUPOBATH M BBIMOJHATH XUMUYECKUH HSKCHEPUMEHT
(mpeBpalleHnss OpraHMYeCKUX BELIECTB MPU HArpeBaHUM, MOJyYEHHUE STHICHA M U3YyYeHHE ero
CBOMCTB, KauyeCTBEHHbIE pEAKIMHU OpPraHUYECKHX BEIECTB, JIeHaTypalus O€eJIKOoB IpHU
HarpeBaHUH, [[BETHbIE peakluu OEKOB) B COOTBETCTBUU C MpaBWJIAMU TEXHHKHU 0€30MacHOCTU
pu OOpaIlleHuH C BELIECTBAaMH U J1a0OpaTOpHBIM 0OOPYIOBaHHUEM, MPEACTABIATh PE3YJIbTaThI
XMMHUYECKOT0 3KCIEepUMeHTa B (OopMe 3aluCH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi u
(hopMyIHpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAIM3MPOBATH XMUMHUYECKYI0 HH(OpMAIUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOUHUKOB (Cpe/IcTBa MacCOBOM MHpopManuu, IHTepHET u qpyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATh IpaBHJa SKOJOTMYECKH IeJIecO00pa3HOro
MOBEACHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEISIX COXPAaHEHMs] CBOErO 3/10pOBbS U
OKpYKarollel MpUPOJIHOM cpesbl, 0OCO3HABaTh OMACHOCTh BO3/JCMCTBUS Ha >KHUBBIE OPTaHU3MBbI
ONpEACIEHHBIX OpPraHMYECKUX BEIIECTB, NOHMMas cmblca nokazatens I[I/JIK, moscHaTe Ha
IpUMepax CrocoObl YMEHBIIEHHsI M MPEJOTBPAIICHNUS UX BPEAHOIO BO3JIEHUCTBUS HA OpraHU3M
YeJI0BEeKa;

JUI OOYYaIOUIMXCSl ¢ OrpPaHMYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE INPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHUI;



JUIs  CHeNbIX M CcHa0OBHIANIMX OOYyYaroIMXCsA: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEeUHYI0 cucteMy obo3Hauenuii JI. bpaiins st 3anvcn XuMuaeckux Gopmyi.

11 KJIACC

[IpenMerHbie pe3ynbTaThl OCBOeHHMsSI Kypca «OOmass u HeopraHudeckas XUMUS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTD TMPEJCTABICHUNA: O XWMHUYECKOW COCTaBIAIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIM XUMHHM B TO3HAHHWM SIBICHUN MPHUPOABI, B (HOPMHPOBAHHUH
MBIIUICHUSI U KYJABTYpPBl JIMYHOCTU, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW st
pemieHus TPaKTUYECKUX 3aJad W HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOI cpeie;

BJIQJICHUE CHCTEMOM XMMHUYECKHX 3HAaHUW, KOTOpas BKJIIOYAET: OCHOBOIOJATarolue
MOHATHS (XMMUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, - 3JICKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BaNEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTETCHb
OKHCJICHUSI, XUMHUYECKas CBA3b (KOBAJICHTHAsl, WOHHAs, METa/NIMYecKasi, BOJOPOJHAs),
KpUCTaJZIMYecKasi  pemérka, TUIbl XUMHYECKHUX  peakUuid, pacTBOp, 3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, JJICKTPOJIUTHUYECKAs JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peakIMh, XHMMHYECKOE€ paBHOBECHE); TEOpPMHM U  3aKOHBI  (Teopus
3JIEKTPOJIMTUYECKON Juccounanuu, nepuoaumdeckuid 3akoH J[. WM. MengeneeBa, 3akoH
COXpPAHEHHUs MacChl BEILIECTB, 3aKOH COXPAHEHUsSI W MPEBPALICHUS SHEPTUU MPU XUMUYECKHUX
peakIusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHWS,
JeKale B OCHOBE TIOHMMAaHHUs TMPUYMHHOCTH U CHUCTEMHOCTH XUMHYECKUX SIBICHHIA,
(hakTONIOrHUECKHEe CBEIICHUSI O CBOMCTBAX, COCTaBE, MOMYYCHUH U OE€30MaCHOM HCIOIb30BAHUU
BOKHEUIIINX HEOPTAaHUIECKUX BEIIECTB B OBITY M MPAKTHICCKOMN JACATEITHHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIC MPU3HAKHU MOHSATHI, YCTaHABIUBATh
HUX B3aUMOCBS3b, HUCIOJIb30BAaTh COOTBETCTBYIOIIUE MOHSITHS MPU OMUCAHUM HEOPTaHUYECKHUX
BEIIECTB U UX MPEBPALLCHUM;

c(hOpPMUPOBAHHOCTh YMEHHI HUCIOIH30BaTh XUMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
dbopmMyn BeEmIECTB W YpaBHCHUH XHMMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKJIATYpy
(IJUPAC) u TpuBHManbHBIC Ha3BaHHs OTAEIbHBIX HEOPraHUYECKHX BEINECTB (yrapHbIi ras,
VIIEKHUCIIbIA Ta3, aMMHUaK, rameéHasi U3BeCTh, HETalléHas W3BECTh, MUThEBas COAa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENATh BAJICHTHOCTh U CTETIEHb OKUCICHHUS XUMUYECKIX
3JIEMEHTOB B COCAMHEHUSX PA3IMYHOIO COCTaBa, BUJI XUMHUECKOU CBsI3U (KOBAJICHTHAsI, HOHHAS,
MeTajsInyecKasi, BOJIOPOJHAs) B COEIUHEHUSX, TUIl KPUCTAUIMYECKON pPEemETKH KOHKPETHOIO
BelllecTBa (aTOMHAs, MOJIEKYJIspHasi, MOHHAas, METajulMueckasl), XapakTep Cpelbl B BOIHBIX
pacTBopax HEOPTaHMYECKUX COSAUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAICHKHOCTH HEOPIaHUUYECKUX BEILIECTB
0 X COCTaBY K OMPeAeIEHHOMY KIIACCYy/TPYIIe COeTUHEHUH (TIPOCThIE BEIIECTBA — METAILIBI U
HEMETAaJIJIbl, OKCU/IbI, OCHOBAHUS, KHUCIOThI, aM()OTEepHBIE TUIPOKCHUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT Mepuoaudeckoro 3akoHa JI. W
MenzaeneeBa ©  JEMOHCTPUPOBATH €ro0  CUCTEMATHU3HPYIONIYIO, OOBSCHUTCIBHYIO U
MIPOrHOCTUYECKYIO (DYHKIINU;

c(OpPMUPOBAHHOCTh ~YMEHHMH  XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX 3J1IeMeHTOB 1—4 nepuoaos [leprnoauueckoii cucteMbl XMMHUYECKUX 31eMeHTOB /1. W
MeHpeneeBa, WCHONB3ys MOHATHS «S-, P-, O-3J€KTPOHHBIE OPOUTAINY, «IHEPreTUUYECKUE



YPOBHU», OOBSACHATH 3aKOHOMEPHOCTH H3MEHEHHsSI CBOMCTB XHUMHUYECKHX JJIEMEHTOB M HX
COEMHEHUH MO nepuoAaM M rpynnam llepuoanyeckoit cucteMbl XUMHYECKHUX 3y1eMeHTOB . U.
MeHnpemneena;

c(OPMUPOBAHHOCTh YMEHHHA XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB PpA3IMYHBIX KJIACCOB, MOJITBEPXKIATh CYILECTBOBAHHUE
FEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKMMH BEIeCTBAMU C IOMOIIBI YpPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PHUIMPOBATh XMMHUYECKHE PEaKUUU MO0 Pa3IUYHBIM
npu3HakaM (YMCIy W COCTaBy pEarupyrolluX BeLIECTB, TEIJIOBOMY 3(QeKkTy peakuuwu,
M3MEHEHHUIO CTENEHEN OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEaKIIMU, YIaCTHIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHHI COCTABISATh YPAaBHEHUs PEaKUil pa3IU4HbIX TUIIOB, MOJTHBIE
Y COKpalI€éHHBIC YPaBHEHUS PEaKIUii MOHHOTO OOMEHAa, YUUTHIBAas YCIOBHS, MPU KOTOPBIX 3TU
peakuuu UAYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIUH, MOATBEPKAAIOIINE KaueCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OMBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
PeaxIuii MOCPEeICTBOM COCTAaBJICHUS JIEKTPOHHOIO OanaHca ITUX PEaKIHii;

c(OpMHUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW pPEeaKIMU OT
pa3iauuHbIX (DAaKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (npuniuin Jle [llatense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTb XHMUYECKHE IPOLIECCHI, JIekKaIIue B
OCHOBE MPOMBIIUICHHOTO MOJMYYEHHUsI CEPHON KUCIOTHI, aMMHaKa, a Takke C(HOPMHUPOBAHHOCTh
MPEICTaBICHI 00 OOIMX HAYYHBIX NMPUHIMIIAX U HKOJOTHYECKUX IMPOOJIeMaX XMMHUYECKOTO
MIPOU3BOJCTBA;

c(OpPMUPOBAHHOCTh YMEHUN TIPOBOJUTH BBIYHCIEHUS C WCIOJIH30BAaHUEM TOHSTHUS
«MaccoBasi JI0Jil BELIECTBA B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKHX
peaxiusx, Macchl BEIIeCTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHUYECTBY BELIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKLUUH BELIECTB, TEIUIOBOrO >(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHMsI MACChI BEILIECTB, IPEBPAILCHHS U COXPAHEHUS YHEPT U,

c(hOpMUPOBAHHOCTh YMEHUN COOJIOAATH MpaBUjla MOJIB30BAHUS XUMHUYECKOW MOCYA0N U
1abopaTOpHBIM 00OPYIOBAHUEM, a TAKXKE MPaBUiia 0OpaIllEHUs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKUHUSMU IO BBITIOJHEHHIO JTaA00PAaTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IUIAHUPOBATH W BBIOJIHATh XMUMHUYECKUNW IKCIEPUMEHT
(pa3nokeHre MepoKcHIa BOAOpPOJa B NPUCYTCTBUM KaTalu3aTopa, ONpPEIEICHHUE CpEbl
PacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCATIHLHOTO WHANKATOPA, BIUSHUE PA3IUYHBIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW peaklud, peaklud HWOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIUH Ha
cyabgaT-, KapOOHAT- U XJOPUA-aHUOHBI, HA KATHOH aMMOHMUS, PEIIEHUE SKCIEPUMEHTAIBHBIX
3amady mo teMaM «Metamnel» U «Hemetamibl») B COOTBETCTBUM C MPaBUIAMH TEXHHUKHU
0€30I1aCHOCTH MPH 0OpAIIEHUH C BELIECTBAMH U JIAOOPATOPHBIM 000pyIOBaHUEM, TIPEACTABIIATh
pe3ynbTaThl XMMUYECKOTO JKCIIEpUMEHTa B (opMme 3alucu ypaBHEHUH COOTBETCTBYIOUIMX
peakuuii ¥ GopMyTUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHMH KPUTHUECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(QOpPMAIUIO,
MOJIyYaeMyI0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MaccOBOM KOMMYHHUKauuu, MHTepHeT u

JPYyTUX);



c(OpPMUPOBAHHOCTh YMEHHH COOMIOJaTh MpaBHJIa JKOJIOTUYECKH IIeTIeCO00pa3HOTO
IIOBCACHHUSA B 6I>ITy u pr)lOBOﬁ ACATCIBHOCT B LECIAX COXPaHCHHA CBOCTO 3O0POBbIA U
OKpY’Kalollel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JICHCTBHUS Ha JKUBBIC OPTaHU3MBI
OHpeI[CJIéHHBIX BCIICCTB, ITIOHHMMAas CMBICJI II0Ka3aTCIA HI[K, MOSJACHATH Ha MpUMEpax CHOC06BI
YMCHBIICHUA U NIPEAOTBpALICHUSA UX BPECAHOT'O BOSHGﬁCTBHﬂ Ha OpraHuv3M 4CJIOBCKaA,

JUIE OOYYaIOUIMXCSl C OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI: YMEHHE IMPHUMEHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAAaX MMO3HAHHNA BCIICCTB U XUMHUYCCKUX SIBHCHI/If/’I;

JUISL CIIETBIX W CIIA0OBUIAIIMX OOYJaroONIMXCs: yYMEHHE MCIOJIb30BaTh pelbedHO-
TOYCUHYIO cucTeMy o0o3Hauenuit JI. bpaitns s 3anucu XuMu4eckux Gopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabnsie | IlpakTHnuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI pecypes
Pasnea 1. Teopernueckne 0CHOBbI OPraHMYeCKOH XHMHH
IIpenmeT opranndeckoit xumun. Teopust
1.1 CTPOCHHMSI OPraHUIECKUX COCTUHECHUN A. 3
M. bytieposa
HWroro no pazneny 3
Paspnea 2. YrieBonopoasl
2.1 [IpenenbHbIE YTIEBOAOPOABI — aJTKAHBI 2
99 HenpenenbHble yriieBOAOPOIbI: aIKEHBI, 5 1
aJIKaJIMEHbI, AJIKUHBI
2.3 ApoMaTudecKue yrieBoJa0pPO b 2
94 [TpupoiHbIE HCTOUYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Htoro no paznery 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeJuHeHUst
3.1 Cruptsl. Denou 3
39 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
CrnoxHuble 3(upbl
3.3 VrineBoasl 3 1




Hroro no pazueny 13
Pa3nen 4. A3oTcoaepikaniue oprannyecKue coeuHeHUs

4.1 AMHHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3znen 5. BoicokoMosieKyJIspHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo pazneny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zpnen 3. Xumus v Ku3Hb
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 2 3




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus / Iabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIInoOHEpHOE
obmectBo «M3narensctBo «IIpocBemenne

* Xumus, 11 xnace/ T'abpuensa O.C., OctpoymoB U.T'., Cnagkos C.A.,
AxmmonepHoe ob6miectBo «M3narensctBo «lIpocsemieHue
METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

O. C. I'abpuensn, U. I'. Octpoymos, U. B. Akc€noBa. MeTtonuueckoe mocooue
st yaurens. XUMUA. 10 knacc (0a30BbIi ypOBEHb)

Xumus. 11 knacc. ba3zoBsiil ypoBeHb. Meroguueckoe nocodue 4974 aBTopsl:

["a6puensn Oner CepreeBuy, CnankoB Cepreii AHaTONbEBUY.

NN ®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
HUHTEPHET
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