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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MPOrPaMMBl CpeaHero ooOmiero obpa3zoBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHoM ctangapte COO, ¢ yuérom Konrneniuu npenogaBanus yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
peanu3yIonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX MOJIOKEHHI
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCS CPEICTBAMU
yaeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTABHIIU
koHuentyanbuble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LEJEH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBaHMM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CHYKHAT 3aBEpUIAIOIIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YEJIOBEKa, a TAKKE KOJIOTMUECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/10POBBIO
U TpUPOJHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE OOydaroUIUXcsl Ha
YPOBHE CpeTHETO 00111eT0 00pa30BaHUs CPEICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
COJIEp’)KaHUE M TIOCTPOCHHE KOTOPOTO OIPEAEIEHBI B IMPOTrpaMMe IO XHUMHH C
yaéToM crenu@uKd HayKd XUMHUM, €€ 3HAYCHHsS B TO3HAHUU TPUPOILI U B
MaTepHalbHOW XKU3HU OOILECTBA, & TAKXKE C YUYETOM OOMIMX LEJIeH U MPUHLIUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
oOpazoBanus B Poccuiickoit deneparum.

XUMHsl KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B GOPMHUPOBAHKE PALIMOHATILHOTO HAYYHOTO MBILIJICHUS, B
CO3JaHHE LIETOCTHOrO MPEACTABJICHUS 00 OKPYKAIOIIEM MHpE KaK O €IUHCTBE
IPUPOJIBI U YENOBEKa, KOTopoe (HOopMHUpYyeTCs B XMMHH Ha OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHPA, OCO3HAHUSA B3AWMOCBS3M MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3ZMOXHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEUCTBYS C APYrMMU €CTECTBEHHBIMU HAayKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMU W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOUEHHS B KU3Hb COLUYMA, MPOAOJKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas M HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJEPKaHHsI KOTOPBIX SIBJIAFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMa
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUs» cpopMupoBaHa B IMporpamMme MO XMMHM HAa OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
IpeJCTaBICHUN 0 cTpoeHnH BeriecTB. CBeeHus 00 N3yuaeMbIX B Kypce BellecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHYECKH aKTHBHBIX
coenquHeHuM. B Kypce  OpraHM4yeckod XWMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMUYECKON peaknmu. Tak, B 4aCcTHOCTH, B Kypce «OOImas u HeopraHUYecKas
XUMHSD» OOyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTUYECKHUX MO3HUIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHEHUM, A TAKKE O XUMHUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX MPOTEKAaHUs AONONHsIeTCs B Kypcax 10 u 11 kiaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JPYTUMH HayKaMH,
PacKphIBAIOT €€ POJIb B MO3HABATEIHLHOM M MPAKTHUYECKOM ESITEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U IPUMEHSITH €€ JJIs TONOJTHEHUS 3HAHUH,
peleHus] MHTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3YYCHHS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA (QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTraHWYECKOT0 U OPraHUYECKOro MUpa, 0OyCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U PpEIICHUs TPOTUBOPEUYHN MEXKIy HOBBIMU (haKTaMH U TEOPETHUYECKUMU
MPEINOCHUTKAMHU, OCO3HAHNE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX Mpodiem, a
TaKKe MpodieM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4YaromMXcs TPUHATHIE MPOrPaMMON IO XUMHUHU TMOJXOJbl K OIpPEICIICHUIO
CONEp)KaHUSI M TIOCTPOSHHUS TpEeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUeOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE ISl PA3TTMUHBIX
BUJIOB JICITEIILHOCTH: peIIeHUs TpoOieM, TOUCKa, aHaimm3a W 00paboTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHYECKOW U
UCCJIEIOBATENLCKONW JIEITEIbHOCTH, 3aHMMAIOUIEH Ba)KHOE MECTO B TO3HAHUU
XUMUH.

B mnpakTuke mpenomaBaHWs XMMHW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COJIePKATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarpaBiIeHUEM
NIEPBOCTENEHHONW 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHYECKON HAayKd KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JESTEIIbHOCTH YEJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMH IICJISIMH W3YYCHHUS TPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (dopMHpOBaHWE CHCTEMBl XHMHYECKHX 3HAaHUW KaKk BaKHEHIIeH
COCTaBIIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOMU
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE SI3bIKAa HAYKW, YCBOCHHE W IMOHUMAHHE CYIIHOCTH JOCTYITHBIX
0000IIIeHHIT MUPOBO33PEHIECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOPUEH HX
Pa3BHUTHUA U CTAHOBJICHUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHUECKHUX PEaKITHi, HEOOXOIUMBIX JIJIsI MPUOOPETEHNS YMEHUN
OPUEHTUPOBATHCS B MHUPE BEHIECTB U XUMHUYECKUX SIBICHUN, HUMEIOIINX
MECTO B IPUPOJIC, B MPAKTUUECKON U TOBCEAHEBHOM JKU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BEIIeCTBAMH.

Hapsiny ¢ aTum, conepkaTelibHasi XapaKTepUCTHKA IIeJIel U 3a/lay U3y4eHUs
IpeMeTa B MporpaMMe 1o XUMUHU YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpeAHero oOmiero oOpasoBanus. Ceroans B
MPETOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE coJepkaHusi OOy4YeHHs, OpPHUEHTUPOBAHHOM HA MOJTOTOBKY
BBIITYCKHUKA O00I1e00pa3oBaTEIbHON OpraHu3aliy, BIIAJICIONIET0O HE HAaOOpOM
3HaHWM, a (DYHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHHSIMU
aKTUBHOTO TMOJYyYEHHUS 3HAHUN U IPUMEHEHUS UX B PCATbHON KU3HH JIJIST PEIICHUS
MPAKTHYECKHX 3ajad.

B cBs3u ¢ 3TUM Ipu U3y4ueHUU NpeIMeTa « XUMHUS) JOMUHHUPYIOIIEe 3HAUCHHE
MPUOOPETAIOT TAKKUE LIETU U 3a]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pEIICHU B KOHKPETHBIX YKU3HEHHBIX CUTYAIUSAX, CBI3AHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), WMEIONINX YHUBEPCATbHOE 3HAYCHWE U Pa3IUYHBIX BHUIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEO0OXOMMBIX TSI IPUOOPETEHHUS OTIBITA IEATETLHOCTH, KOTOPAsi 3aHUMAET BAXKHOE
MECTO B TO3HAHWW XHMHH, a TaKXKe JUIsl OIEHKH C TO3HIMA IKOJOTHYECKOMN
0€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUIECKHX MPOIIECCOB HA OPTaHU3M
4eJI0BEKa U MPUPOIHYIO CPEIY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYATbHBIX U TBOPUYECKHUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOIH30BAThH
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsacTh «EcrecTBeHHO-HayUYHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero obiero oopazoBanusi, coctanisieT 68 yacon: B 10 kiacce — 34 vaca (1 gac
B Hezemo), B 11 knacce — 34 yaca (1 gyac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYEHUE B
MOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHOBHbIE 10JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, u3oMepus. XHUMHYECKas CBS3b B
OpraHUYECKUX COEUHEHUAX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHUE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 NPEBPALICHUIO OPraHUMYECKUX BEIIECTB IpHU
HarpeBaHuM (IUJIaBJieHUEe, OOYTIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH W 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI psii. DTUIIEH U MPONUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytamueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaklUMK TMAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHHEe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakiuu raJoreHMpOBaHUs U HUTPOBAHUS), NTOJIYYEHUE U MPUMEHEHHE. Tonyon:
cocmae,  cmpoenue,  Quauyeckue U  XumMuueckue  ceoucmea  (peakyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenerue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, MPUHAIIEKAIUMUA K Pa3IAYHBIM
KJIaccam.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOMYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPEroHKa, KPEeKUHT (TEPMUYECKUU, KATalUTUYECKU), TUpoiau3. [IpomyKTel
nepepadoTky HepTH, UX TPUMEHEHUE B MMPOMBIIUICHHOCTH U B ObITy. KameHHBIIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

OKCIEpUMEHTAIbHBIE METOJIBl HM3yYEHHUS BEUIECTB M HMX IPEBPALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyyKoOB U pe3uHbl, KoJuteKuu «Hed Ty
U «YTOJb», MOJIETMPOBAHUE MOJIEKYJ YIJIEBOJOPOJAOB U TaJIOT€HONPOU3BOAHBIX,
IIPOBEICHNE MPAKTHYECKOW PAOOTHI: MOJyUYEHHUE STUJIEHA U U3yUYEHHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeTaHON U 3TaHOJ: CTPOEHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMHU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBME METaHOJIa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWIEHIJUKOIb W  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMH
MeTaJUlaMH, KadeCTBEHHasi peakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBue Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUIECHTJINKOJIS.

@deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHMEe W XHUMHYECKHE CBOMCTBA.
Tokcuunocth penouna. [Ipumenenue denoua.

Anpneruibl U Kemouwvl. DopMmanbplerus, aneTanbACTHN:  CTPOEHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEaKIMH), OJyUYeHUE U IPUMEHEHHE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTh. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBL: CTpOCHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME s
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTEIN BBICIIMX KapOOHOBBIX KHUCIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['muponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
POJIb KUPOB.

YrneBonmpl:  cocTtaB, KjacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — npocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbI, (PU3HUECKHe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUIOM
meau(1l), okuciienne aMMHagYHBIM PacTBOPOM OKcHia cepedpa(l), BoccraHoBICHHE,
Opo’keHHue TIIOKO3bI), HaX0XKICHUE B IPUPOJIE, IPUMEHEHHE, OMOTIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnono3a Kak npupoAHbie noauMepel. CTpoeHUE Kpaxmania U
Henono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmania (TUApoJivs,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusiom Mmenu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOACHCTBHE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(ll), B3laumMopeicTBHE Kpaxmalia C HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaeprkaliue OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeaguHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe riauiuHa). buonorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTuabl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAYECTBEHHBIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYypalus OelIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIINH OSITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUsI

OCHOBHBIE MOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHASI MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPU3ALMS U TTOJIMKOHCHCALIHS.

DKCNEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB W HUX MPEBpaIlCHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJlacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanyst MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATHUN, TaK U MOHATUMN, SBISIOUIMXCA CUCTEMHBIMU JUISI OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHS, aHAIW3, CUHTE3, KIacCH(UKalMs, epUOJUIHOCTb, HAOII0IEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

duszuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYIIa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U €IUHUIIBI UX H3MEPEHHUSL.

buonorus: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OMOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YTIJIEBOJbI, JKUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HCKOMAaeMble, TOIUIHBO,
PECYpPCBHIL.

TexHonorus: MNHILIEBbIE TPOIYKThl, OCHOBBI PAMOHAIBHOIO MUTAHMUS,
MOIOIIHNE CPEJICTBA, IEKAPCTBEHHBIE M KOCMETUYECKHE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO OpOHWTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX NMEPUOAO0B. DNEKTPOHHAS KOHPUTYpAIUs AaTOMOB.

[lepnonnueckuii 3aKoH u llepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa W llepuoandeckoil cuctembl
xumudeckux sneMmeHToB . M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX HMMH TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHAsI HEMOJISIpHAs W TOJIIpHAsi, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHeli). BomopoaHas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIDHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THIMbl KPUCTAUNIMUECKUX PEIIETOK. 3aBUCUMOCTh
CBOWCTBA BEILIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsTne o mucnepcHbix cucteMax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPHI.
MaccoBas 10J11 BEECTBA B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenxkiatypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKAs] CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumudeckas — peaknusa.  Kimaccmpukammss —XUMHYECKHMX — peakmuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MIPEBPAILCHUS SHEPTUH IPU XUMHUECKUX PEAKLIHSIX.

CKopoCTh peakiiiuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMIKE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnnn Jle [lartense.

Dnektponutuyeckas auccounanus. CuinbHble U cialble 35eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKUCINTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAILICHUN:
neMoHcTpauus Tadiun «llepuonnueckas cucreMa XuMuueckux sneMeHToB [l U.
MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbl pACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOT'O MHJIUKATOPA, PEAKIIMU HOHHOTO 0OMEHA), MPOBEICHUE
paKkTUYECKON paboThl « BiusiHre pa3nuuHbIX PaKTOpPOB HA CKOPOCTh XUMUYECKON
peaKIUmn».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemetannel. Ilosmoxkenue HemetaiuioB B llepuoamueckonr  cucrteme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMepe
KHCJIOpo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[IpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B Ilepuoguueckoi cucreMe XMMHYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O6mume (usnyeckue cBoricTBa MeTauioB. CIUiaBel METAJUIOB.
DIJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI METaJUIOB.



XUMUYECKHE CBOWCTBA BAXKHEUIMX METAUIOB (HATPUM, KalWil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetaioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
M3YYEHHE KOJUICKIMU «MeTambl U CIUIaBbD», 0OpPa3lOB HEMETAIOB, PEIICHUE
OKCIIEPUMEHTATILHBIX 3aJad, HAOJIOJEHHUE W OINMCAaHWE JIEMOHCTPAIIMOHHBIX M
7a00paTOPHBIX OMBITOB (B3aMMOJIEUCTBHE THAPOKCHU]IA ATIOMUHUSA C PacTBOpaMU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

PacuérHble 3anaumn.

Pacuétbl Maccel BellecTBa WU 00bEMA ra3oB MO HM3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT IPUMECH.

XHUMHUA U KU3Hb

Ponp xuMum B 0OecrieyeHUU IKOJIOTUYECKOM, YHEPreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUH.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJyYECHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MaTECPUANIOB: BAXKHEHUIINE CTPOUTEIBHBIE
Marepuasabl, KOHCTPYKUHMOHHBIE MAaTepuasbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbl, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPAaBWUJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MacHOTO UCIIOIL30BaHUs MPENapaToB OLITOBON XUMUU B
ITIOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHU4ecKorl XumMuu B 11 Kiacce oCyIeCTBIAECTCS 4epe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TakKk W TIOHSATUM, SBIISIFOLIUXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KJaccupukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
SKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOM, PAIMOAKTUBHOCTh, MOJIEKYJIA, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3WYECKUE BEIMYUHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kieTka, opraHuW3M, DJKOCHCTeMa, Owocdepa, Makpo- U
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEILIECTB B OPTaHU3ME.

['eorpadus: MuHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChI.

TexHoOorHsI: XUMUYECKasi MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBHBIX MaTepPHAIOB, CEIHCKOXO3SMCTBEHHOE IPOU3BOJICTBO, ITUIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX IIperapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEepPHAaJIOB,
9JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI [10 XUMHNNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM CpPEIHEro OOLEero o0pa3oBaHusl (JUYHOCTHBIM,
METalpeMETHBIM W TpeaAMeTHbIM). HayuHo-meTonuyeckod OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX pE3YyJIbTATOB OCBOEHHUSA MpeaMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

1[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUMN JTUYHOCTU HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yJbTaThl OCBOCHUS TpeaMeTa «XHUMHsS» JOCTUTalTCsS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOpMAMM Y TpaBWIAMHM  TOBEJEHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIuxcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIBITA I[MO3HABATEILHOW M TMPAKTUYECKOW JESITEIHLHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAIBHBIX HOPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPUYECKOH AESTENbHOCTH MPU CO3aHUH YUEOHbBIX
MIPOCKTOB, PEIICHUH YUYE€OHBIX U MMO3HABATEIBHBIX 33144, BBIMTOJTHEHUN XUMUYECKHIX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HaMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESITEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4HOMY HaCJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIMBBIX  AKCICPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEeCca U M03HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOLIEM aHATIU3E
uH(GOpMAIUU O MEPEAOBBIX TOCTUKEHUSX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUs, dTHYECKOTO ITOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SBJICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEJAEHUE W TMOCTYIKM CBOMX TOBAPUILEH C
MO3ULIAA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUU 3THUX
ITOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3J0pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY M
IICUXWYECKOMY 370POBBIO;

cOOIO/IeHNs TIpaBUiI 0€30MacHOro OOpalleHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MMOHMMAHMUS [IEHHOCTU TIPaBWJI HWHAMBUIYAJbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUSI TOCJICICTBUN W HENPUSITUS BPEIHBIX MPUBBIUEK (YyMOTpeOIeHUs
aJIKOT0JIs1, HAPKOTUKOB, KYPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NS TENBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTME B PEIICHHM IPAKTUYECKUX 3a1ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUYEHUIO0 MPOGECCHuil pa3IudHOro pPoja, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU IE€SITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBanus, Oyayuied mpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUA:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOLIEHUS K MPUPOJIE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUA JOCTIKEHUUW XUMHH  JUIs
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JCUCTBUM U MPEIOTBPAIIATH UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEIbHOCTH JKOJIOTUYECKOU HaIIPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKTUKE, CIOCOOHOCTM ¥ YMEHHUSI AaKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
bopMHpOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3J@aHUU IIEJIOCTHOTO
MpeCTaBiIeHusT 00 OKPYXKArOIIeM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOM 3HAYMMOCTH XHUMHUHM JUII COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BAXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIIEHUH TJIO0OATBHBIX MPOOJIeEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBOM U
HKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEAMIIMHBI, 00E€CTICUCHUU YCIOBUMI
YCTENIHOTO TPY/A ¥ SKOJOTUYECKA KOM(POPTHOM KUZHH KAKIOTO YIieHa OOIIECTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIIOB3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
NoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJIICHUN OKPY’KaIOIIEro MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, yMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C HEJbIO MOTYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETIbHO HCIIOJIb30BAaTh XWMHUYECKHUE 3HAHUS IS
peleHus mpobieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

UHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 1O XWUMHUH B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSIM TpyZla B pa3lIMUHbIX cepax MpodhecCUOoHaTbHON
JESITENBHOCTH.

METANPEIMETHBIE PE3YJIbTATDI

MeTtanpeaMeTHbIe pPe3yJIbTaThl OCBOCHUSI YU€OHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUYMMble IS (QOPMHUPOBAHUS  MHPOBO33PCHHUS  OOYUYAIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTpaXKarolue
[[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
MpoIecc, CUCTeMa, HayIHBIH (paKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeI0BaHNE, HAOTIOACHUE, U3MEPEHHE, YKCIIEPUMEHT U IPYTHE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (MO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATBLHON KOMIIETEHITUN 00 YJarOIINXCS;
CIIOCOOHOCTH oOyyJarommxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIIBHON MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU Mo3HaABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJOruvYecKue JaeMcTBUsI:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBasi NapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIbHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUM 3HAHMM NPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TMOHSATUA W YCTAHABIMBATh HMX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIAcCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYKICHUS (MHAYKTUBHbBIC, JENYKTUBHbBIC, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOCIIBHBIC IPEACTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XUMU4Yeckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIPU pEIICHUU Y4eOHBIX MO3HABATEIBHBIX U MPAKTUUECKUX 3a/]ad, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUUYECKHUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITeNIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (popMyraupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEILHO JOCTOBEPHOCTH PE3YIHTATOB UCCIICIOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEeIIbBHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAasl JIUTepaTypa XUMHUYECKOTO COJIEp>KaHMs, CIPaBOYHbIC TOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALMIO PA3IUYHBIX BUAOB U (POpM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(dbopMynupoBaTh 3aMpoChl U MPUMEHATH Pa3IUYHbIE METOABI MPU MOUCKE U
orbope wuHPOpMANMK, HEOOXOAMMOW [JIsi BBIMOJHEHUS YYEOHBIX  3a/ad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIUIIBI, PUCYHKHU U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUUYECKON
uHpoOpMalMel: MPUMEHITh MEXIIPEAMETHbIE ((PU3NUECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, (pOpMyJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKa3bIBaTh  WJEH, (GOPMYIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEI0KEHHOH 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM IIPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3aluu y4eOHOro MpoeKkTa u (HhopMyIHpoOBaTh BHIBOBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYLIECTBJISATH CBOK IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpejlaraeéMblii aJIrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHMHM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CHOCOO HMX pelIeHHs ¢ Y4ETOM IOJIyY€HHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITH CAMOKOHTPOJIb CBOCH MEATEIILHOCTH HAa OCHOBE caMOaHaIIN3a U
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

chOPMHPOBAHHOCTh  TMPEACTABICHUN O XHUMHYECKOM  COCTaBIISIIOIIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIA XUMUU B IO3HAHUU SIBJICHUI ITPUPOJIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPBHl JUYHOCTH, €€ (PYHKIMOHAIBHOMN
IPAMOTHOCTH, HEOOXOJIMMOM JJII pELIEHUSI MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U MIPUPOTHON CPEIE;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUA (XMMHUYECKMM DIIEMEHT, aToOM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass M COKpamEHHas), MOJb, MOJIApHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAS TPYIINa, pauKal,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN PSI, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOJEpKAILINE COCOUHEHUs, MOHOMEpP, IOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMSI); TEOpPUHM M 3aKOHBI (TEOpUsi CTPOEHUs
oprannueckux BemiectB A. M. bytnepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XWMHH; MHUPOBO33PEHYECKUE 3HAHUS,
JeXallie B OCHOBE IIOHMMAaHUS IPUYMHHOCTU M CUCTEMHOCTH XHMHYECKUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXKHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
MPaKTUYECKOHN AESTEIbHOCTU YEJIOBEKa;

C()OPMUPOBAHHOCTh YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
yCTaHaBJIMBAaTh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHATHUS NPH
OMKMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYI) CHMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
dopMynl  OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEaKLuH,
M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB JUISl WIUIFOCTPALUHA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH MPUHAJIEKHOCTh H3yYEHHBIX
OpraHMYECKMX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K OINPEACIEHHOMY
KJIacCy/Tpynmne coeluHeHuN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKalline
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), [aBaTb WM Ha3BaHUA IO
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHbBIE
HA3BaHUSl OT/AEJIbHBIX OpPraHMYECKUX BEUIECTB (ITWIJICH, MPONMWICH, AalleTHUJIEH,
STWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManiblaerus, aueTanibIerua, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIF0KO03a,
bpyKTO3a, Kpaxmal, eJJIr0JI03a, TIUIUH);

c(OPMHUPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCNMHEHUAX (OIMHAPHBIC U KPATHBIC);

c(OPMUPOBAHHOCTh YMEHUS NIPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemniectB A. M. BytnepoBa amsi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS; 3aKOH COXPAHEHHS MaCChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TMPEACTABUTEICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUiIeH, OyTaanen-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUIICHTJIUKOJIb, TJIMLEPUH, (GEHOII,
alleTanbIeTU, MypaBbiUHAsl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJITi0J103a,
AMUHOYKCYCHasl KHCIIOTa), WLIIOCTPUPOBATh TCHETHYECKYIO CBSI3b MEXKIY HHUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIMHA C HWCIOIh30BAHUEM
CTPYKTYPHBIX (hOpMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
ChIpbs (He(Th, IPUPOAHBIN ra3, yroJib), CIOCOOBI UX EPEPAOOTKU U MPAKTUIECKOE
IPUMEHEHUE TIPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCT, YMEHHUW TIPOBOJUTH BBIUYMCICHUS 10 XUMHYCCKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
pEeaKIMU MO U3BECTHBIM Macce, 00BEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUHW TIPH U3YYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOt0/IeHne, U3MEpPEHHUE, IKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATHS pElIeHUuN B
KOHKPETHBIX JKH3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABMIIA TTOJIH30BAHUS XUMHUECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpPYJOBaHHEM, a TaKKe MpaBuiia OOpaIieHUs C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHWPOBATH W BBITIOJHATh XWMHUYCCKHM
IKCIIEPUMEHT (TIPEeBpAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUCHUE
ATWJICHA U M3YYECHHE €0 CBOMCTB, KaYE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypanus 0CJIKOB ITPU HAarpPEBaHHH, IIBETHBIC PEAKIIMKA OCJIKOB) B COOTBETCTBUU
C TMpaBWJaMH TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
7a00paTOpHBIM  000pyIOBaHUEM, TIPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIONIUX PEAKIMA U
(GbopMyIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHYCCKH aHAIM3HPOBATH XHUMHUYECKYIO
uH(OpMAIMIO, TOJyYaeMyK0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCTh ~ YMEHHA  COONIOMATh  TpaBUjia  JKOJOTHUYECKH
IIEJIECO00Pa3HOTO TOBENECHUS B OBITY W TPYIOBOM NEATETRHOCTH B IIENISIX
COXpaHEHHUs] CBOETrO 3/I0POBbSl M OKPY’KaIOIEeW MPUPOJHON Cpelibl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W NPEAOTBPALCHUS KX BPEAHOTO BO3ACHCTBUSA HA OPTraHU3M
YEJI0BEKA;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3]I0POBbSI: YMEHUE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHYECKUX

dbopmy.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHSI Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  IPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHH B TTIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OpPMUPOBAHUM MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHATHLHOU
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHUUECKHU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3J10POBBIO U IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAJNIMUECKas, BOJIOPOJIHAS ), KPUCTAJUTMICCKAS PEIIETKA,
TUIIBI  XUMHYECKUX  pPEaKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJIUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE€ DPaBHOBECHE); TEOPUM W 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOU Auccouuanuu, nepuoguueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAaHCHUS MACCHI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUHU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE MOHWMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTHUUECKHE CBEJICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHMIECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM S TEILHOCTH YEJIOBEKA,

c(hOpPMHPOBAHHOCTh YMEHUU BBISBISATH XapaKTEPHbIC MPU3HAKH TOHSITHUH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITUA MPU
ONMCAHUU HEOPTaHUYECKHUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUU HCIIOJH30BATh XUMHUYECKYIH) CHMBOJIUKY IS
coctaBieHuss (OpPMYJ BEIMIECTB H  YPAaBHCHWH XHMHYECKUX  PEAKIUH,



cucremaruyeckyro HomeHknarypy (IJUPAC) u TpuBuanbHbie Ha3BaHUs OTACIBHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OMpPEAEIATh BAJICHTHOCTb U CTENEHb OKUCIICHHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBAa, BUJ XHUMHYECKOU
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSX, TUI
KPUCTAJUIMYECKONW PEIIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHad,
MOHHAs, METAJUTMYECKasi), XapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPTaHUYECKHUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO HMX COCTaBYy K ONpPEAEIEHHOMY Kiaccy/rpymnmne
COEJIMHEHUH (IPOCThIE€ BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJTH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKpBIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CUCTEMATH3UPYIOILYIO, OOBSICHUTENBHYIO
U MIPOTHOCTUYECKYIO (DYHKIIUH;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh JSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucTEMbI
xumuueckux snaemenToB JI. M. MenneneeBa, MCIONb3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTETUUECKUE YPOBHUY, OOBIACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XMMHYECKUX AJIEMEHTOB U UX COCAMHEHUM MO MepuojaM u
rpynmam [lepuoandeckoi cucTemel XuMuyeckux 3jeMeHToB JI. 1. Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKHME CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXKIY HEOPTraHUYEeCKUMHU
BEIIIECTBAMHU C MOMOIIBIO YPAaBHEHUN COOTBETCTBYIONIUX XUMUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIY U COCTaBY pPEarvpyrollnX BEIIECTB, TEIJIOBOMY
s dexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCICHHUS DJIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUM COCTABJISITh YpPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO OOMEHA, YUUThIBAs
YCJIOBUSL, IPU KOTOPBIX ATU PEAKIMU UAYT JO KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3MYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
ONBITHBIM IMYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;



c(OPMUPOBAHHOCTh YMEHHMHM  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peaKkiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHElIHEero Bo3aerctus (mpunuumn Jle [latense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTEepH30BaThb XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHUSI CEPHOM KHUCIIOTHI, aMMHakKa, a
TaKkke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAyYHBIX MPUHIHUINAX WU
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BO/ICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBas J10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIICHH I'a30B MPU
XUMHUYECKHUX PpEaKLHUsAX, MacChl BELIECTBA MM O00bEMA ra3oB IO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM 00BbEMY OJHOIO M3 YYAaCTBYIOLUIUMX B pEaKIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILCHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh ITpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabopaTopHbBIM OOOpYIOBaHUEM, a TakXKe INpaBuUjiia OOpalIeHHs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUYECKUU
DKCIIEPUMEHT (pa3j0KEHUE IMEepPOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTopa,
ONPENENICHUE Cpeabl pPacTBOPOB  BEUIECTB C IOMOIIBI  YHHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peaklud MOHHOrO OOMEHAa, KayeCTBEHHbIE pEakIMU Ha CyinbQaT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEeaKIUi U POPMYIIHUPOBATH BHIBOIbI HA OCHOBE ATUX
pe3yJIbTaTOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKU AHAIM3HPOBATH XUMHUYECKYIO
uHbOpMAIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, THTepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUjia  DKOJOTHYECKHU
1eJIecOo00pa3HOro TMOBEACHHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXPAaHEHMsI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOJHOM CpEelbl, OCO3HABATH
OMMACHOCTbh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens [IJIK, mosicHaTe Ha mpuMepax cnocoObl YMEHBIICHUS |
IIPEJOTBPALICHUS UX BPEIHOTO BO3ACHUCTBHS HA OPTaHU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METO/ax II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIONIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHYECKUX

bopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaunMenoBaHue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMMblI Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcesbl
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUM
ITpenmeT opranmdeckor XuMuH. Teopus
1.1 CTp OI;HI/I}I op FaHUYECKUX COE, I/IHCHI/II‘EI) A 3 bubmorexa HOK
' p p a ' https://m.edsoo.ru/ff0d210c
M. bytneposa
Wroro mo pazneny 3
Pazpnen 2. Yraesomnopoabst
2.1 IIpenenbHble YIIEBOOOPOIBl — AIKAHBI 2 bubnmorexa IOK
' e yr FOPOA https://m.edsoo.ru/ff0d210c
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 6 1 bubmuoreka [JOK
' AJIKaIMEHBI, AIKWHBI https://m.edsoo.ru/ff0d210c
but6mmorexa [IOK
2. A 2
3 POMATHHCCKHE YIICBO/OPO/bI https://m.edsoo.ru/ff0d210c
94 [IpupoaHbIE HCTOYHUKH YTIIEBOOPOIOB H 3 1 bubnunorexa LIOK
' uX repepaboTka https://m.edsoo.ru/ff0d210c
Hroro no paszneny 13
Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHEeHUst
bubnunoreka LIOK
3.1 CrupTet. Geron 3 https://m.edsoo.ru/ff0d210c
3.9 Anpaerunnl. KapOOHOBBIE KUCTOTHI. 7 1 bubnunoreka LIOK

CnoxHbIe 3(hUpbI

https://m.edsoo.ru/ff0d210c
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bubnunoreka LIOK

33 YraeBont 3 https://m.edsoo.ru/ff0d210c
Hroro mo pazaeny 13
Pasznen 4. A3oTcoaepkaiye opraHudecKkue coeIuHeHus
bub6nmoreka IIOK
4.1 AMUHBI. AMMHOKHCIIOTHI. beaku 3 https://m.edsoo.ru/fod210¢
Utoro no pazneny 3
Paspnen 5. BeicOKOMOJIEKY I pHbIE COCIUHEHUS
bubnuoreka [{OK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://m.edsoo.ru/ffod210¢
Hroro no paszneny 2
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHue pa3aesioB H TEM nmudpoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (ipp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
1.1 u Ilepuoanueckas cucTeMa XUMHYECKHAX 3 buGnuorexa [IOK
' p https://m.edsoo.ru/ff0d210c
sneMenToB [. 1. MenneneeBa
19 Crtpoenue BemiecTBa. MHOrooOpasue 4 bubnnoreka [JOK
' BEIIECTB https://m.edsoo.ru/ff0d210c
bu6nmorexa LIOK
13 XHMUHCKHE PeailiH 6 1 1 https://m.edsoo.ru/ff0d210c
bu6nmorexa LIOK
n 1
TOTO Mo pasAery 3 https://m.edsoo.ru/ff0d210c
Paspnen 2. Heoprannueckasi xumusi
bu6nmorexa LIOK
2.1 Merasbi 6 ! https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
2.2 Hemeraner 9 1 1 https://m.edsoo.ru/ff0d210c
53 CBs13b HEOPTAHUUYECKUX U OPTaHUIECKHUX 5 bubnunorexa LIOK
' BEIECTB https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
n 17
TOTO TO pasaery https://m.edsoo.ru/ff0d210c
Pasznea 3. Xumusd u :Kn3HbL
3.1 XUMHA U KA3Hb 4 bubmmorexa TOK
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Uroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO yacoB DJIeKTPOHHbIE
Ne Jara nudpoBbie
Tema ypoka Kourpoasnbie IIpakTnueckue p
n/n Bceero u3yyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypchl
[IpenMer oprannyeckoil XuMuu, e€
1 BO3HUKHOBEHHE, Pa3BUTHE U 1 1 Hepena bubmorexa [JOK
P a https://m.edsoo.ru/ff0d210c
3HAYCHHE
Teopust cTpoeHUs OpraHUYECKUX
2 coeqnuenuii A. M. Byrtieposa, eé 1 2 Hepena Bubmrorexa IIOK
+ V- DYTICPOBa, https://m.edsoo.ru/ff0d210c
OCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kiaccupuKauu
OpPTaHMYECKUX BEIIECTB.
3 HFZ)MGHKJ'IaT a (cucremaTuveckas) u 1 3 Hepens bubmorexa [TOK
P https://m.edsoo.ru/ff0d210c
TPUBUAJIbHBIE HA3BAHUS
OpPTraHWYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOEHHUE, b K
4 g P 1 4 wenens nommoreka 1{O
TOMOJIOTUYECKUH P https://m.edsoo.ru/ff0d210c
MeraH ¥ 3TaH — npocTenIIne bubmuorexa [IOK
5 1 5 Hepena
MPEICTaBUTENN AJTKAHOB https://m.edsoo.ru/ff0d210c
AJIKEHBI: COCTaB U CTPOCHHUE, bubnmnorexa [JOK
6 . 1 6 Heaenn
CBOMCTBA https://m.edsoo.ru/ff0d210c
OTUWJIEH U IPONUJIEH — MPOCTEUIINE b K
7 p p 1 7 hepens noaroreka 1O

MPpEACTAaBUTCIIN AJIKCHOB

https://m.edsoo.ru/ff0d210c
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[IpaxTuueckas padora Ne 1.

8 «[lomydenue 3TUICHA U U3YICHHUE 8 Hepens
€ro CBOMCTB)»
Ankanuensl. byraguen-1,3 u
9 MeTunoyrannen-1,3. [Toayuenne 9 Hepens Bubmorexa HOK
yr 2 LOIYH https://m.edsoo.ru/ff0d210c
CHHTETUYECKOTO KayuyyKa U PE3UHBI
AJIKMHBIL: cOCTaB U 0COOEHHOCTH
CTPOCHUS, TOMOJIOTHUECKHI PSII.

10 p eckit psan 10 Heens bu6nmorexa LIOK
AlleTiIIeH — MPOCTEeHIINiA https://m.edsoo.ru/ff0d210c
MIPEICTABUTENH AIKHHOB
BrrunciieHus no ypaBHEHUIO

11 ¥ yp 11 Hegens bubnuoreka [{OK
XUMHYECKON peakiuu https://m.edsoo.ru/ff0d210c
ApeHbI: 0EH301 ¥ TOIIYOIL.

19 p y 12 wepens bubmmoteka IIOK
TOKCUYHOCTH apEHOB https://m.edsoo.ru/ff0d210c
I'eneTndeckas cBI3b YIIIEBOJOPOIOB,

13 NPUHALIICKAIUX K Z;'IPI‘IHI:II\}:[) 13 Hepena Bubmiorexa OK

P P https://m.edsoo.ru/ff0d210c
Kjaccam
[TpupoaHbIE UCTOYHUKH
JIEBOJIOPOJIOB: IPUPOHEIN a3 v

14 yr OpOJ pupon 14 wepens bubmuoreka [{OK
MOMYTHBIE HEPTSAHBIE ra3bl, HEPTH U https://m.edsoo.ru/ff0d210c
MPOAYKTHI €€ nepepaboTKH
[IpupoaHble HCTOYHUKHU

15 YIIIEBOIOPOAOB: IPUPOAHBIH ra3 u 15 veaens bubmuoreka [IOK
MOMYyTHbIE HEPTSAHBIE ra3bl, HEPTh U https://m.edsoo.ru/ff0d210c
MPOAYKTHI €€ nepepaboTKH
KonTpoinbHas pabora mo paszaen b

16 P P paszaery 16 Hegens noanoreka [JOK

«YTIIEeBOIOPOABD)

https://m.edsoo.ru/ff0d210c
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HpeI[GJIBHBIC OAHOATOMHBIC CIIMPTHI:

17 METAHOJI 1 3TaHoJI. BogopoaHas 17 Hepena Bubmuorexa HOK
' p https://m.edso0.ru/ff0d210c
CBSI3b
MHoroaroMHbIe CIUPTHI:
18 p 18 wegens bub6nmmoreka [IOK
ATUJICHIJIMKOJIb U TJIMLUEPUH https://m.edsoo.ru/ff0d210c
DeHOIT: CTPOCHUE MOJICKYJIBI,
19 bu3HYecKue 1 XUMHUICCKUE 19 Hepens bubmorexa [JOK
. https://m.edsoo.ru/ff0d210c
CBOICTBa, MPUMCHCHHE
Anpnerunpl: popManbaerug 1 b K
20 nerugpl: Gop JIETH]L 20 Heens nonmmorexa 1O
arneTanbaeru. AleToH https://m.edsoo.ru/ff0d210c
OnHOOCHOBHBIE NpPEETIbHBIE
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAS 21 Hepens Bubmiorexa HOK
P - MYP https://m.edsoo.ru/ff0d210c
U YKCyCHast
[IpakTuueckas padbora Ne 2.
22 «CBoiicTBa pacTBOpa YKCYCHOM 22 Hepens
KUCJIOTBD)
CreaprHOBas U OJIEMHOBASI KUCIIOTHI,
23 KaK MPEeJCTaBUTEIIN BBICIITHX 23 Hepens Bubmiorexa ITOK
p https://m.edsoo.ru/ff0d210c
KapOOHOBBIX KUCIIOT
Mpi1a KaK COJIH BBICIINX
24 KapOOHOBBIX KHUCJIOT, UX MOIOIIEE 24 Hepens bubmorexa LIOK
13 ’ https://m.edsoo.ru/ff0d210c
IefcTBHE
CrnosxHble 3(hUphl KaK MPOU3BOAHbBIE
25 KapOOHOBBIX KUCIOT. [ mapoIn3 25 Hepens BrbmroTexa [IOK
P ' P https://m.edsoo.ru/ff0d210c
CIIOKHBIX 2(PHUpPOB
JKupebl: runpoaus, npuMeHEeHHE
26 p np , Ip ) 26 Hegens bubmuorexa [{OK

Ouostornueckasi pojb )KHUPOB

https://m.edsoo.ru/ff0d210c
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YTrneBoasl: cocTaB, KiacCH(pUKaIus.

bubnunorexa LIOK
27 Baxuci : 1 27
@RHCHIIE NPEACTABITENH HEAST https://m.edsoo.ru/ffod210c
IIF0KO3a, PpyKTO3a, caxaposa
K
28 paxMall ¥ LEJUTI0JI03a KaK 1 28 Henens bubnmnoreka HOK
IIPUPOJHBIE ITOJTUMEPBI https://m.edsoo.ru/ff0d210c
KoHTposbHast pabota 1o pasaery
29 «Kucnopoaconepxkarue 1 29 Hepens
OpPTaHUYECKUEC COCTUHEHUS
bubnuoreka [{OK
30 A : 1 30
MHHBL: METHITAMIH H it HeAs/A https://m.edsoo.ru/ff0d210c
AMHMHOKHUCIIOTHI KaKk aM(pOTEpHbBIS
31 OpraHnYecKue COSIUHEHHS, UX 1 31 Hepensa Bubmiorexa OK
P A ’ A https://m.edsoo.ru/ff0d210c
Oouojyornueckoe 3HaueHue. Ilentuap
39 benku kak npupoaHsie 1 32 Hegens bubmmnoreka HOK
BBICOKOMOJIEKYJIIPHBIE COCIUHEHUS https://m.edsoo.ru/ff0d210c
OCHOBHBIC TTOHITUS XHMUH bu6nmorexa LIOK
33 . 1 33 Hepens
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN https://m.edsoo.ru/ff0d210c
OCHOBHBIC METObI CHHTE3a
34 BBICOKOMOJIEKYJIIPHBIX COSTMHEHUHN 1 34 Hepens bubnuorexa [JOK
YAp A ' A https://m.edsoo.ru/ff0d210c
[TracTMaccel, KayaykH, BOJIOKHA
OBHLIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

XUMHAYECKUI J1eMEHT. ATOM.
DnexTpoHHask KOHPUTYpalKs aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMUYECKUX
anemeHToB JI. 1. MenneneeBa, ux
CBSI3b C COBPEMEHHOM Teopue
CTPOEHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB U UX
COEAMHEHUI 110 TPyIIaM U MepHOAAM.
3HayeHHe NepUOJUUECKOro 3aKOHa U
CHCTEMbl XMMUYECKHX 3JIEMEHTOB
JI.1. Menneneesa B pa3BUTUN HAyKU

CrpoeHue BemecTBa. XuMuieckast
CBSI3b, €€ BUJbl; MEXAHU3MBI
00pa30BaHMs KOBAJEHTHOW CBSI3U.
Bonoponnas cBs3b

BaneHTHOCTE.
DneKkTpooTpulaTeabHOCTh. CTEneHb
okucieHus. BemiecTBa
MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO
CTPOCHUSA

KoaunuecTBO 4acoB

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3ydeHust

1 Hepens

2 HepenA

3 HepenA

4 HepenA

5 Hepens

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubnunoreka LIOK
https://m.edsoo.ru/ff0d210c

bubmmoteka IIOK
https://m.edsoo.ru/ff0d210c

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

but6mmorexa [IOK
https://m.edsoo.ru/ff0d210c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c

Ilonstue o AUCHICPCHBIX CUCTCMAX.

6 VcTuHHbIE U KOJJIOUTHBIE PACTBOPHI. 6 Hepens bubmorexa HOK
https://m.edsoo.ru/ff0d210c
MaccoBast 107151 BelecTBa B pacTBOpe
Knaccu¢ukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COSAUHEHUH. 7 wenens Bu6mumoteka [JOK
['eneTnueckas CBsI3b HEOPraHUYECKUX https://m.edsoo.ru/ff0d210c
BEIIECTB, PA3JIMYHBIX KJIACCOB
Krnaccudukanus XaMHIeCKUX
peakuuil B HEOPraHU4YECKON U
OpraHUYEeCKON XUMUU. 3aKOH Bbu6moteka [JOK
8 8 Hepens
COXPAHEHUS MacChl BEIECTB; 3aKOH https://m.edsoo.ru/ff0d210c
COXPAaHEHHUS U TPEBPAIICHUS SHEPTUU
MIPH XUMUYECKHUX PEAKIIHSIX
9 Cxopocts peakiuu. O6paTumbie 9 Henens bubnnorexa [JOK
peakuunu. XuMHAYECKOE paBHOBECHE https://m.edsoo.ru/ff0d210c
[TpakTuueckas pabora Ne 1. «BnusHue
10 pa3NuYHbIX (PAKTOPOB HA CKOPOCTh 10 Hepens
XUMHYECKON PEaKIum»
DNEKTPOIUTHYECKAS AUCCOIUAITHS.
[lonsTHE O BOIOPOAHOM MOKA3aTeIIe
11 (pH) pactBopa. Peakiiuu noHHOTO 11 Hepens bubmorexa [JOK
https://m.edsoo.ru/ff0d210c
oOMeHa. ['uaponn3 opraHn4eckux u
HEOPTaHUYECKUX BEIICCTB
OKUCIUTENEHO-BOCCTAHOBUTEIHHBIC
12 peakiuu. [lonarue o0 anmexkTponuse 12 Hepena bubmorexa LIOK
N https://m.edsoo.ru/ff0d210c
pacIiiaBoB M pacTBOPOB COJIEH
13 KonTponbHas pabora no pazaeny 13 vegens

«TGOPGTI/I‘-IGCKI/IC OCHOBBI XUMHHN)»
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MerTaminl, UX TOJIOKCHHE B
[Tepuonuueckoit cucreMe XMMUYECKUX
anemenToB JI. Y. MenaeneeBa u

bubnunoreka LIOK

14 14 Hepens
0COOEHHOCTH CTPOEHHUS aTOMOB. a https://m.edsoo.ru/ff0d210c
OO6mue puznueckre CBOMCTBA
METaJIOB
CIu1aBbl METAILIOB.
15 DJIEKTPOXUMUUECKHUH PSII 15 Hepena Bubmiorexa HOK
P o P https://m.edsoo.ru/ff0d210c
HaIpsDKEHUH METaJlIOB
XHUMHUYECKHE CBOMCTBA BaXKHEHIITNX
16 METaJUIOB (HATPUH, Kaaui, Kaablui 16 Hepens Bubmuorexa IOK
y P, ’ . https://m.edsoo.ru/ffod210c
MarHui, aJJlOMAHUAN) U UX COSTUHEHUN
XUMHYECKHE CBOMCTBA XpOMa, MEJIH U bu6nmorexa LIOK
17 . 17 Hepens
HUX COeIUHEHUN https://m.edsoo.ru/ff0d210c
XUMUYECKUEe CBOMCTBA IIUHKA, KeJe3a bubnuoreka [{OK
18 . 18 Hepens
U UX COeJUHEHUU https://m.edsoo.ru/ff0d210c
[IpakTuueckas padbora Ne 2. "Pemienue
19 AKCIIEPUMEHTANBHBIX 3a7a4 TI0 TeMe 19 Hepens
«Mertamias»"
HemeTamnel, UX MMOJI0KEHUE B
[Iepnonnueckoil cucTeMe XUMUYECKHUX bu6muoreka [JOK
20 20 Hepens
anemenToB 1. . MenaeneeBa u https://m.edsoo.ru/ff0d210c
O0COOCHHOCTH CTPOCHHUS aTOMOB
du3ndeckre CBOMCTBA HEMETAIIJIOB.
AnnoTrpornusa HeMETaJLIOB (Ha Bubnuoreka IIOK
21 P ( 21 Hepens s

npuMepe Kucaopoaa, cepsl, pochopa
U yTIepoa)

https://m.edsoo.ru/ff0d210c
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XUMHYECKHE CBOMCTBA raJIOTCHOB, bubnunorexa LIOK
22 . 22 Hepens
Cephl U UX COCTMHEHUI https://m.edsoo.ru/ff0d210c
XUMUYECKHE CBOMCTBA a30Ta, bubmuorexa [JOK
23 . 23 Hepens
docodpa 1 UX COeTMHECHHIA https://m.edsoo.ru/ff0d210c
XuMHYECKHE CBOMCTBA yIjIepoa, bubnunorexa LIOK
24 y . PO 24 Hepens 1
KPEMHUS U UX COCTUHEHUHN https://m.edsoo.ru/ff0d210c
[IpumeHneHne BaXHENILINX HEMETAIIIOB Bbu6mmoteka [JOK
25 N 25 Hepens
U UX COeIUHEHUN https://m.edsoo.ru/ff0d210c
O0001IeHE U CUCTEMATH3AIUSA
3HaHUH 110 Teme «HeMeTamaby.
26 Brraucienus mo ypaBHEHUSIM 26 Hepena Bubmiorexa OK
P . https://m.edsoo.ru/ff0d210c
XUMHYECKHUX PEAKINHA U
TEPMOXHUMHUYECKUE PACUETHI
[IpakTuueckas padora Ne 3. «Pemienue
27 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME 27 Hepens
"Hemerammsl"»
KontpoasHas padbora mo reMam
28 p p 28 Hepens
«Mertannel» u «HemeTamisl»
Heopranuueckne u opranndeckme
29 kucioTel. Heopranmueckue u 29 Hepensa bubnmorexa LOK
' P https://m.edsoo.ru/ff0d210c
OpraHUYEeCKUE OCHOBAHUS
AMdoTepHbIE HEOPTAHUYECKUE 1
OpraHNYECKHUE COCTUHEHUS. but6mmoreka [IOK
30 30 Hepgens
I'eneTnyeckas CBSI3b HEOPraHUYECKUX https://m.edsoo.ru/ff0d210c
Y OpPraHUYECKUX BELIECTB
Ponws xumum B obecrieueHun bubmuorexa [{OK
31 31 Hepens

AKOJIOTUYECKOM, SJHEPreTUIECKON 1

https://m.edsoo.ru/ff0d210c
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MUIIEBOW OE30MMaCHOCTH, Pa3BUTHHU
MEIULIUHBI

32

33

34

[IpencraBnenus 00 0OINX HAYYHBIX
IMpUHOHUIIAX IMPOMBIIIJIICHHOT'O
IMOJIYYCHUA BaKHEHIITIX BCIIICCTB
YenoBek B MUpE BEIIECTB U
MaTepuaoB

Xumus u 3A0POBLEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34

32 HepenA

33 HepenA

34 HepenA

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d210c

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubnuoreka [{OK
https://m.edsoo.ru/ff0d210c
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODAY; Akinoneproe obmectBo «M31aTenbcTBO
«IIpocBemenue»

* Xumus, 10 xknacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkrmonepHoe o0mectBo «M3aarenbetBo «IIpocBemenney

» Xumus, 11 xmace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkrmonepHoe o6miectBo «M3narensetBo «lIpocBemienue»

* Xumus, 11 xnacc/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHU4eHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiectBo «M3aaTenbCcTBO

«IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
["a6puensn O.C. Metonnueckoe nocobue no xumuu 10-11 kimace, O6miecTBo ¢

OTPAaHUYEHHOW OTBETCTBEHHOCTHIO "'J[PODA"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET
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