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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanbHON 00pa3oBaTENbHONW MPOTPAMMbI  CpeAHEro 001ero o0pa3oBaHUs
(®OIT  COO), npencraneHHbIXx B DefepalbHOM  rOCYJAapCTBEHHOM
obpazoBarensHOoM ctangapTe COO, ¢ yuérom Konrenuu npemnoiaBanusi yaeOHOTO
npeaMera «XuMHUs» B 00pa3oBaTelbHbIX opranuzaunusax Poccuiickoit denepanuu,
pealn3yIoMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctpareruu pa3putus BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MporpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
ydeOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJTy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeIbHON  OpraHU3alMK, SIBISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpUIAIONIMM OJTallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB NIPHUPOBI, POPMUPOBAHUS MUPOBO33PEHUSI U OOIICH KYJIbTYpHI
YeJIOBEKa, a TAKXKE DKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO
U TIPUPOJHON cpene. Peanusyercss xumudeckoe oOpa3oBaHue OOyHaroNIMXCs Ha
YPOBHE CpeTHEeT0 00111eT0 00pa30BaHUs Cpe/ICTBAMHU YUEOHOTO MpeIMeTa « XUMHUS,
COJIep)KaHUE M TOCTPOCHHE KOTOPOTO OINPEAENIEeHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu@uKd HayKu XUMHUM, €€ 3HA4YCHHs B TO3HAHUU TPUPOJLI U B
MaTepUaTbHON KU3HU OOIIECTBa, a TAKXKE C YUYETOM OOIIMX IEe W MPUHITUIIOB,
XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSSHUE CHUCTEMbl CpEAHEero oOIIero
obOpazoBanus B Poccutickoit deneparuu.

XUMHST KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBWIIM3AIMH, B CO3/IaHUU HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B hOPMHUPOBAHUE PAIIMOHATEHOTO HAYYHOTO MBIIJICHUS, B
CO3JJaHHE LIEIOCTHOTO MPEACTABICHUS 00 OKpYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUSI B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJENCTBYSl C APYTMMHU €CTECTBEHHBIMU HayKaMH, XUMUs CTajia
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIBTYpbl, HEOOXOIUMBIM yCIOBUEM YCIIEUTHOTO
Tpyla W JKU3HU Kaxaoro wieHa oOmectBa. CoBpeMEHHass XUMHSI KaK Hayka
co3ujlaTeNibHAsl, KaK Hayka BBICOKMX TEXHOJIOTMM HaIpaBlieHa Ha pEIICHUE
rJI00ABHBIX MPOOJIEM YCTOMYMBOTO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 310POBbSI.

B cootBercTBUM ¢ OOMMH UEISIMH W TMPUHIMIAMU CPEAHETO OOIIEro
oOpazoBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
W3YYCHUS) OPUCHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIKYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBisiomuM  IpeaMeTa «XUMHS»  SBIAIOTCA 0a30Bble  KYpChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHWM MO HEOPraHWYECKON XMMHUU (C BKIIOYEHHWEM 3HAHUM U3 00IIel XuMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera o0ecleurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEII[ECTB Ha OCHOBE OOIINX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHus KypcoB — «Opranumdeckas Xumus» U «OOmas u
HEOpPraHU4YecKass XUMHsS» CPOpMHUpOBaHA B IpPOrpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKM  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUW  HAa  ONPEACIIEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpUBAKOTCS HA YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKHUX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHX U  DJIEKTPOHHBIX
MpeACTaBICHUM O CTpOoeHNH BellecTB. CBeleHHs 00 U3y4aeMbIX B Kypce BEIIECTBAX
JAIOTCSI B PA3BUTUU — OT YIJIEBOJOPOAOB JO CIIOKHBIX OMOJIOTMYECKU aKTHUBHBIX
coequHeHMM. B Kypce  OpraHM4eckoM  XHMMHUU  [OJYy4arOT  pPa3BUTHE
chopMHpPOBAaHHBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs NEPBOHAYATLHBIC
MPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUUECKON PEaKIIUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpUBaeTCs W3YyYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
TEOpPETUYECKU MaTepuan U (AKTOJOTHYECKHE CBEICHMUSI O BEIIECTBaX U
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIias U HeopraHudeckas
XUMHUS» OOyYarolmMUMCsl TMPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX UM METOJO0JOTUYECKUX TO3HUIUH,



riyoke TOHSATh MCTOPUYECKOE H3MEHEHHE (QYHKIMI 3TOro 3akoHa — OT
00o01IaromIeH 10 0OBICHSIONIEH U MPOTHO3UPYIOIISH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMEHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kiaccoB anemeHTaMu
coJlep KaHMsl, UMEIOIIMMHU KYJbTYPOJIOTUYECKUA W TPUKIAJAHON XapakTep. ITU
3HAHMS CTMOCOOCTBYIOT TOHMMAHHWIO B3aMMOCBSI3M XHMUH C APYTMMHU HayKaMH,
PacKpBIBAIOT €€ POJIb B MIO3HABATEIPHON U MPAKTUUECKON JEATETHHOCTH YEIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHHIO YBKEHUS K MPOIECCY TBOPUECTBA B 00JIACTH TEOPUHU
U TIPAKTUYECKUX MPUIIOKEHUIM XUMUU, IOMOTalOT BBIITYCKHUKY OPUEHTUPOBATHCS B
OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TMpoOJeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKHA OCMBICITHBATH HH(POPMAITHAIO ¥ PUMEHSATH €€ /Il IOTIOTHEHUS 3HAHUH,
pEIICHNS HHTEIICKTYATbHBIX M SKCTICPUMEHTAIBHBIX HCCIICOBATEIbCKUX 3a1a4. B
1EJIOM COJIep’KaHue y4eOHOro mnpeamera «XUMHsS» JaHHOTO YPOBHS U3Y4YCHHS
OpPUEHTUPOBAHO Ha (POPMUPOBAHUE Y OOYUAIOIINXCS MUPOBO33PEHUYECKON OCHOBBI
JUIsT TIOHUMaHusT (PUIOCOPCKUX HAEH, TaKUX KakK: MaTepualbHOE E€JIMHCTBO
HEOPTaHUYECKOTO U OPTaHMIECKOTO MUpPa, 00YCIIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM M CTPOCHUEM, TIO3HABAEMOCTH IMTPUPOIHBIX SBICHHUHN ITyTEM IKCITIEPUMEHTA
W peIICHUsS TMPOTUBOPEUYUN MEXKIy HOBBIMU (haKTaMHd U TEOPETHUYECKUMU
MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUU B PEIICHUU SKOJOTUUECKUX Tpodiiem, a
Takke Mpo0JeM COepeKEHUS YHEPTETUICCKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B rmmane pemieHWs 3aad  BOCIUTAHUS, Pa3BUTHS MW COLMAITU3AIMH
OOy4JaromMXcss MPUHIATHIE MPOTPAMMON IO XUMHUU TOJXOJbI K OIPEACIICHUIO
CONlepKaHUsI M TIOCTPOEHHUS TIpPeIMeTa MpeaycCMaTpuBalOT (HOpMUPOBAHHE
YHUBEPCATBHBIX YUCOHBIX ACHCTBUH, MMEIONTUX 0a30BOE 3HAUCHUE ISl PA3IMYHBIX
BUJIOB [ICATCJIILHOCTH: pEIICHUs NpoOjeM, TOMCKa, aHaiu3a M 0o0paboTKU
uHdopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OIbITa MPAKTHUYECKOW U
WCCJIEIOBATENILCKON JIEATEIbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpesiHero odiiero oopa3oBaHusi, PU ONPEICICHUN
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MEPBOCTETNICHHOW 3HAYMMOCTU TPAJAMIIMOHHO TpHU3HAETCS (POpMUpPOBaAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEILHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KYJIbTyphl. C
METOJMYCCKOW TOYKH 3PEHUS TAaKOH TOIXOJ K ONPEICICHUIO Ielield W3Y4YCHUS
MpeIMETa SIBISIETCS BITOJIHE OMPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMs I[JIaBHBIMU LIEISIMU HM3y4Y€HUs IpenMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBistroTCA:

e (OpMUPOBAHHME CHUCTEMBl XUMHUYECKMX 3HAaHMM Kak BaKHEHIIEH
COCTaBJISIFOLIEH €CTECTBEHHO-HAyYHON KapTHHBI MHpa, B OCHOBE KOTOPOM
JeKaT KIIYeBbIe MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHMUHU,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WU IMOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHHIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOPHUEH uX
pa3BUTHSA U CTAHOBJICHMUS,;

e (OpMUPOBAHUE U Pa3BUTHE NPEICTABICHUNA O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOUMBIX JJI MPUOOPETEHUS YMEHHI
OPUEHTUPOBATHCA B MHUPE BEHIECTB M XUMHUYECKUX SIBIICHUN, HMMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUYECKOW U TOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHI U CIOCOOOB JEATEIBHOCTH, CBA3aHHBIX C HAOJIOJIEHUEM U
OOBSICHEHMEM XUMHUYECKOTO OSKCIIEPUMEHTa, COOJIOACHUEM IpaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IIPEAIMETA B IPOrpaMMe N0 XMMUHU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C
HOBBIMU TNPHUOPUTETAMHU B CUCTEME cpefHero olmiero odpasoBanus. Ceroass B
NPENoJaBaHUK XUMUHU B OOJIBIIEH CTENEHH OTAAETCS MPEANOYTEHUE TPAKTUYECKON
KOMIIOHEHTE cojepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW HAa MOATOTOBKY
BBIITYCKHUKA O00I1€00pa30oBaTENbHOM OpraHu3aliy, BIIAJCIONIEr0 HE HabopoM
3HaHUH, a (PyHKUIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCO0AMU M YMEHUSIMU
aKTHBHOTO MOJYYEHUs 3HAHUN U IPUMEHEHUS UX B PEAIBHON KU3HU JUJISl PELLICHHUS
MPaKTUYECKUX 3a]1a4.

B cBs3U ¢ 3TUM IIpU U3y4YEHUHU NIpeIMeTa « XUMUS» JOMUHUPYIOLIEE 3HAUCHHUE
IpUOOPETAIOT TaKUE LIENU U 33/1a4H, Kak:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTUIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEUIECTBAMU U UX
IPUMEHEHUEM;

dopMupoBaHre 'y OOy4arOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEO0OXOAUMBIX ISl IPUOOPETEHHU S OMBITA IEATEIbHOCTH, KOTOpasi 3aHUMAET BaXKHOE
MECTO B INO3HAHWW XHMHH, a TaKXKe JUIsl OLEHKH C IO3HLIMIA 3KOJOTUYECKON
0€30I1acHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUUECKHX MTPOLIECCOB HA OPTraHU3M
4eJI0BEKA U MPUPOIHYIO CPENLY;



pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, MHTEIUICKTYATbHBIX W TBOPUYECKHUX
CTIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO MPUOOPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUH C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHBIC MH(POPMAIMOHHBIC TEXHOJOTUHU VISl TIOMCKA M aHajdu3a y4eOHOU |
HAYYHO-TIOMYJISIPHON HHPOpPMAITUH XUMUIECKOTO COJIePIKAHNUS;

dbopMUpOBaHUE U Pa3BUTHE Y O0YUAIONIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIICHUS, HAOIOIaTeIbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU IUTAHUPOBAHWUW W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOydYarommxcs YOSKIEHHOCTH B  T'yMaHHUCTHYECKOU
HAIPaBJICHHOCTU XUMHH, €€ BaXHOW pPOJM B PEIICHUH TJIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPHUPOJIOTIONBE30BaHMS, TIOTIOJTHEHUS SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPHUPOJTHOTO PABHOBECHS, OCO3HAHHUS HEOOXOIWMOCTH OEpexHOTO
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0POBbIO, a TakKe MPUOOPETEHHS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIIHsIX, CBI3aHHBIX C XUMUYECKUMU SIBIICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOTO YPOBHS BXOJUT B COCTaB MpeAMETHON obOsacTh «EcTecTBeHHO-HAyYHBIC
PEIMEThBD.

OO11ee YncIo 4acoB, OTBEAEHHBIX JIJIS1 U3YYCHUSI XUMUHU, Ha 0230BOM YPOBHE
cpeaHero obiiero oopazoBanusi, coctanisieT 68 yacoB: B 10 kiacce — 34 vaca (1 gac
B Henento oduiaitH), B 11 kimacce — 34 gaca (1 yac B Henento oduiaiin).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHM4ecKOll XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuaoB. Teopuss CTpPOEHUsS OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE ToNI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COCIUHEHUSX — OJMHAPHBIC U KPAaTHBIE CBSI3U.

[IpencraBnenne o KinaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl M3YyYEHMsI BEIIECTB M MX IIPEBpALICHUI:
O3HaKOMJIEHHUE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJI OPraHWYECKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX OMNBITOB M0 NPEBPAIICHUIO OPraHUYECKUX BEIIECTB IpHU
HarpeBaHuu (IJiaBjieHue, OOyTrIMBaHUE U TOPEHUE).

Yriesoaopoast

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHW psAa. MeTaH W 3TaH —
pPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOMCTBa
(peakiuu 3amMelleHus] U TOPEHUs), HAxXOXXIEHUE B TMPUPOJE, MOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKHUI psii. DTUIIEH U ITPOIUIIEH —
IpOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHME CBOICTBa
(peakM  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metunOytamueHn-1,3: cTpoeHue, BakHEWIINE
XUMHUYECKHE CBOWCTBa (peakuus noiaumepusanuu). [lomydeHue CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— MpPOCTEHIINNA TMpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, QpU3MYECKHEe W XMMHYECKUE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U NMPUMEHEHue. Tomyon:
cocmas, cmpoenue, Quauueckue U  Xumuyeckue  ceolcmea  (peakyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOyYeHue U npumenerue. TOKCUIHOCTb apeHOB.



['eneTnueckas CBA3b MEXAY YIIIEBOAOPOAAMM, NPUHAJICKAMMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii ra3 W NOMYTHBIE
HeTsaHbpie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HepTH:
NEPErOHKa, KPEKUHI (TEPMHUYECKHMM, KaTaluTUYeCKuil), nuponu3. IIpomykTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBII
yroJib U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsS BEIIECTB M HUX MPEBpAIICHUI:
O3HAaKOMJIEHUE C 00pa3aMu IIacTMacc, KaydyKOB U pe3uHbI, KoJutekuuu «HepTe»
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJl YIVIEBOJOPOJAOB M TaJIOT€HONPOU3BOIHBIX,
IPOBEJCHUE NPAKTUYECKONW pabOThl: MOJyUYEHUE ITUIICHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM MPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHOJN M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpPEHHE), MpUMEHEHHe. BoaopoaHble CBSI3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /lelicTBHEe MEeTaHOJIa U ATAHOJIA HA OPraHU3M YeJIOBEKA.

MHoroaroMHsle  COMpPTHL. OJTWICHIJIMKOJIb W  TIHMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rmmuepuHa U STUICHIJIMKOIIS.

@deHoJ: CTPOCHHE MOJIEKYJbl, (PU3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnerupl U Kemowuwvl. DopManmpaerun, auneTanbACTHHA:  CTPOECHUE,
¢uznyeckue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
KAauECTBEHHbIE PEAKLIMH ), TIOJyUYECHHUE U IPUMEHEHNE.

OnHOOCHOBHBIE MTpeiebHbIE KApOOHOBBIE KUCIOTHL. MypaBbiHAas U YKCYCHAas
KHUCJIOTBI: CTpOEHHE, (PU3UUECKUE U XMMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, peakus dTepudukanuu), noiydyeHue u npuMmenenue. CreapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEICTaBUTEIM BBICIIMX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas
POJIb )KUPOB.

VYrneBoabl:  cocTaB, KiacCHU(HUKanus  YrJeBOoAoB  (MOHO-, JU- H
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHE U XMMUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE C TUAPOKCUIOM
menu(Il), okucinenne amMuadHbIM pacTBOpoM okcua cepedpa(l), BocctanoBIeHUE,
Opo’KeHHE TIIIOKO3BI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKas POIb.
dotocunTe3. PpyKTO3a KAaK H30MEP TIIFOKO3bI.

Kpaxman u nemnono3a Kak npupojHbie monuMepbl. CTpoeHue kpaxmalna U
neunono3bl.  Pu3nueckue M XHUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBECHHAS PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHs] BEIIECTB M HUX MPEBpalllCHUMN:
MIPOBEICHNE, HAOJIOJICHHE W OIMHMCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcugom Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcugoMm meau(ll)), anpaeruioB (OKUCIEHHE aMMUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmeau(Il), B3aumonelcTBUE Kpaxmalla C HOJOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WX MPOJAYKTOB PEAKIINM ).

A30TcozeprKallie OPraHu4eCcKUe COCTUHEHUSI.

AMMHOKHCIIOTHI Kak aM(poTepHbIe Oprannyeckue coequHeHusi. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TNpuMepe TiauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpOAHBIE BBICOKOMOJICKYJISApHBIC coeauHeHus. llepBuunas,
BTOpPUYHA M TPETUYHAS CTPYKTypa OeiakoB. XHMHYECKHE CBOMCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHsl, KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

DKCNEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W MX IPEBpaICHUN:
HaOJII0JICHUE U ONMCAHKUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATYpalus OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJIeKyJISIpHbIE COeTUHEHUS

OCHOBHBIE TOHSTHSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHas
Macca. OCHOBHBIE METOIbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHs] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HaKOMJICHHE C 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanuzanus MeXpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIIOIb30BAHWE KaK OOIIWX €CTeCTBEHHO-



HAYYHBIX TIOHATHUW, TaK W TIOHATUHU, SBISIONINXCS CUCTEMHBIMU JUIS OTAEIHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHalu3, CUHTE3, Kiaccuukaius, nepuoJuIHOCTb, HAOIIOACHHE,
U3MEpEeHHE, SKCIIEPUMEHT, MOJICJIMPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
HSHEPreTUYECKU YypPOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BETUYMHBI U CIUHHIIBI HX H3MECPCHHS.

buonorus: kierka, opranm3Mm, Owocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OWOJIOTMYECKH AaKTHUBHBIC BelecTBa (O€NKH, YTJIEBOIBI, >KUPHI,
bepMeHTHI).

['eorpadus: MuHEpAIBI, TOPHBIC TTOPOBI, TOJE3HBIE UCKOMIAEMbIE, TOIUIUBO,
pecypchl.

TexHoNOTHsI: MUIIEBBIE MPOJAYKTHI, OCHOBBI PAlMOHAIBHOTO MHTAHUA,
MOIOIIIUE CPEJICTBA, JIEKAPCTBECHHBIE U KOCMETHYECKUE MpernapaThl, MaTepuabl U3
MCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J104YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHlpe/esieHusl JEKTPOHOB MO0 OpOUTAIIM B aTomax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[lepnonnueckuii 3akoH u [leprnonnueckas cucteMa XUMUIECKHAX 2J1EMEHTOB /1.
N. MengeneeBa. CBA3b NEPUOAMYECKOTO 3aKOHAa M [leproanyeckoil CUCTEMBI
xuMuueckux asnemMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHON TEOPHEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXKHBIX BEIIECTB IO TpyHnaM M IEepUOJIaM.
3Ha4YeHue MEPUOANYECKOrO 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHas: HEMOJSIpHAs W IOJSApHAsl, WOHHAs, MeTauimdyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICGHTHOM XWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHblil). BomopoaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIBHOCTD.
Crenenb okucieHus. MIoHbl: KATHOHBI M aHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PEIMIETOK. 3aBUCUMOCTh
CBOMCTBA BELIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.



[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHUN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. | €HETHYECKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Kimaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHWYECKOM M OPraHMYecKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHMS U IIPEBPALLECHUS SJHEPTUHN [P XUMUYECKUX PEAKLIUAX.

CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3inuyHbIX (pakTopoB. OOpaTHMbIe
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

Dnektponutuyeckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCIIAs, HEUTPAJIbHAS, IECTOYHAS.

OKHCIINTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M MUX IPEBPALLCHHN:
nemoHctpauus Tadmun «Ilepuoauueckas cuctema XuMuyeckux snemeHtos J[. U.
MenpeneeBay, U3ydyeHHE MOJENEN KPUCTAUIMYECKHX PEHIETOK, HAOIOJIEHHuE U
OMKMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX ONBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJIa B IPUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C TIOMOIIIbIO YHUBEPCAIBHOTO MHANKATOPA, peaKIIMi HOHHOTO 0OMEHa), TPOBEICHHUE
NpaKkTUYECKON padboThl « BiusiHue pa3nuuHbIX PAKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

Pacuérnbie 3anaun.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEaKUUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI, pACUETHI C UCIIOJIB30BAHUEM ITIOHATHUS «MACCOBAs JOJIS
BEILIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilomoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
du3nyeckne CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETALUIOB (HA IpUMEpE
KHUCJIOpoa, cephl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA BaXKHEUINIMX HEMETAUIOB (TaJor€HOB, CEpPhl, a30Ta,
docdhopa, yrmepoma U KpeMHHS)) M WX  COCOWHEHUU  (OKCHIOB,
KHCIJIOPOACOIEPKAIINUX KACIOT, BOJOPOJAHBIX COEIUHEHU).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenue meramnos B Ilepuognyeckont cucreMe XUMHMYECKUX
anemenToB JI. . MenpaeneeBa. OCOOCHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OOume ¢usnueckue cBoiicTBa MeramioB. CriaBbl METaJUIOB.
DNEKTPOXUMHUUYECKHUI psAJT HAIPSHKEHUI METAIIJIOB.



XUMUYECKHE CBOMCTBA BaXKHEWIMX METAJUIOB (HATPUM, Kalui, KaJIbIUH,
MarHui, allOMUHUH, [IUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OOmue cnocoObl momyueHus: MetayioB. [IpumMeHeHne MeTamuioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
AKCIIEPUMEHTAJIBLHBIX 3aJad, HAOJIOJEHHWE W OIMCAHWE JIEMOHCTPAIIMOHHBIX M
7a00pATOPHBIX OMBITOB (B3aUMOJACIHCTBHE THUIPOKCHA ATIOMUHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIC PEAKI[MU Ha KATUOHBI METAJLIIOB).

Pacuérurle 3amaun.

PacuéTtel macchl BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce Wi O0BEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
13 BEUIECTB UMEET IPUMECH.

XuUMHUA U KU3Hb

Ponp xumun B 00€CTI€UeHUU SKOJOTUYECKOM, IHEPTreTUYECKON U TMHUILEBON
0€30MacHOCTU, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MaTEpPUATIOB: BaXXHEUIINE CTPOUTEIbHBIC
MaTepualibl, KOHCTPYKIIMOHHbIC MaTepHUallbl, Kpacku, CTEKJIO, KepaMHKa,
MaTepuabl JJIsl JIEKTPOHUKH, HaAaHOMAaTepHuasbl, OPraHUYECKUE WU MUHEPAJIbHbIC
ynoOpeHus.

Xumuss ¥ 3I0pOBbE YEIIOBEKA: NpaBUJia KCIOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, IIpaBuiia 0€30MaCcHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBON XUMUU B
MMOBCEHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmsi MEXNpeAMETHBIX CBA3€H TNpU  W3YYECHUH OOmeH W
HEOpraHnveckoi xuMuu B 11 Kilacce ocyliecTBISETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSATUH, TaK MW TIOHATUN, SBIISIOUIAXCS
CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHHTE3, KIacCH(pUKALMS, TEePUOJAUIYHOCTh, HAOIIOICHUE,
AKCTIIEPUMEHT, MOACIMPOBAHUE, U3MEPECHUE, SIBJICHUE.

dusuka: MaTepus, YHEPIusi, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3MYECKUe BEIMYMUHBI U €TUHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kineTka, opraHu3M, OJKOCHCTEMa, Ouocdepa, Makpo- U
MUKPOAJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuHEpaABI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,
peCypCHlI.

TexHonorus: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLTYPrUsi, IPOU3BOJICTBO
CTPOUTENIBHBIX MATEPUANIOB, CEJIbCKOXO35MCTBEHHOE ITPOU3BOJICTBO, IMHILEBAs
MPOMBIIIUICHHOCTh,  (papMameBTHYECKasi  MPOMBINIJICHHOCTh,  TMPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TIPOI'PAMMBI 110 XUMHNN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4YarONIMMHUCSL TPOTPAMM  CpPEIHEro OOLIero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeMETHBIM W TpeaAMeTHbIM). Hay4dHo-meTonuyecko OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEro OOIIero
00pa30BaHUsI SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSTEIFHOCTHBIM TOIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTATOB OCBOCHMS MpeaMeTa «XUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABISIOLIUE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSTEIIBHOCTH M CAMOOIIPEICTICHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKJIEHUN JTUYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YarolIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[€HHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHON
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIM4YKUE MPABOCO3HAHUS PKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
1[EJTN U CTPOUTH JKU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHsS TMpeaMeTa «XHUMHS» JOCTHTAIOTCA B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIBHOW [EATEIHHOCTH B COOTBETCTBHH C
I'YMaHUCTHUYECKUMHU, COLIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HaeaJaMyd POCCUHCKOTO TPaKJAHCKOTO OOIECTBA, MPUHSTHIMA B OOIIECTBE
HOpMaMud W  TpaBWIaMH  TIOBEJIEHHUS,  CIOCOOCTBYIOIIMMHU  TpoleccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI W HPABCTBEHHOTO CTAHOBJICHHS JUYHOCTH
o0y4Jarommxcs.

JIn4HOCTHBIE pe3yJdbTaThl OCBOCHUS TMpeaMera «XUMHUS»  OTpakKaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEILHOCTH
oOyJaromuxcs Mo peain3auy MPUHITHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YJAIONTUMUCS CBOMX KOHCTHTYIITMOHHBIX MPaB U 00s13aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAIKY;

MPEACTABIICHUS O COLMAIBHBIX HOpPMax | TIPaBUIaX MEKINIYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH MPHU CO3/IaHUN YUEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U ITO3HABATEIIbHBIX 3a/1a4, BHIITOTHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHUs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbIX BUJOB YU4EOHOU NEATEIbHOCTH,

2) IATPHOTHYECKOT0 BOCITUTAHHUSA

IICHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY M HAy4dHOMY HaCJIEIUIO
OTE€UYECTBECHHOMN XHMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAyKH €CTh Pe3yJbTar
JUINTEIbHBIX ~ HAOMIONEHUM, KPONOTIMBBIX 3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YYEHBIX U MPAKTHKOB;

MHTEpECa U ITO3HABATEIIbHBIX MOTHBOB B ITOJIYYEHHH U ITOCIEAYIOIIEM aHAIN3E
uH(GOpPMaIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMH SIBJIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (DU3MYECKOMY W
IICUXUYECKOMY 370POBBIO;

coOo/IeHUss TpaBui O€30MacHOro OOpalieHusi C BEUleCTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH NPAaBWJI HHAWBUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUSX, YTPOKAIOUIUX 3OPOBBIO U )KU3HH JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTM B  Yy4eOHO-HCCIIEI0BATEIbCKOM
NEeSATEIbHOCTH, OOILECTBEHHO IMOJE3HOM, TBOPUYECKOW W  JpYyrux BHUAAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOETO KJIACCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOPEeccCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUU
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH TIeJIECOOOpPAa3HOTO OTHOIIEHUS K TPUPOJC, KaK HCTOYHHKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHXKCHHH XUMHUHM  JIJIs
pelLIeHus: BOIPOCOB PALIMOHAIBHOIO IIPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIUIMX BpEl OKPYKAIOUIEH
OPUPOTHON cpesie, YMEHHsI TIPOTHO3UPOBATh HEOJIArOMPUSTHBIE IKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HAJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIIbITA JEATEIbHOCTH DKOJIOTUYECKOMU HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAIIBHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'O MO3HAHMSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIECTBEHHON MTPAKTUKH;

MOHMMAHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHMs €€ poju B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIINUICHUS, CO3JaHUU I€JIO0CTHOTO
MPEACTaBICHUsT 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU MpoOJIeM COXpaHCHUS
MIPUPOJHOTIO PABHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOM
IUBUJIM3ALNUN: B €€ TYMAaHUCTUYECKON HAIIPABIEHHOCTH U BaXKHOM POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHOM KYyJIbTYphl, PEIIEHUH TJIOOATBHBIX MPOOJIeM
YCTOMYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUYECKOU, MUIIEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHH MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUMN
YCHEUTHOTO TPY/la U AKOJOTUYECKU KOM(POPTHOM KU3HH KAXKOTO YjieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIh30BATh
MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpPA U



NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUs JieNlaTh 000CHOBAHHBIE 3aKIIIOYCHHS Ha
OCHOBE HaY4HBIX (DPAKTOB M UMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYyYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoOieM B peabHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMHA IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOIO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpEHET0 00111ero 00pa30BaHUs BKIIOYAIOT:

3HAYUMbIC  JJIS dbopMupoBaHUsT ~ MUPOBO33pPEHUS  OOyYaromMXCs
MEXIUCIUIUTMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOUIUE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUU(PUKY METOJIOB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbl (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC yueOHbIC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETECHITUH 00YJarOIIHXCS;
CIIOCOOHOCTH oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICUCTBHS B MO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU NMo3HaBaTeJIbHBIMH
HeHCTBUAMM:

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOATENLHO  (OopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICIISITh XAPAKTEPHbIE MPU3HAKKU TMOHSATUM W YCTAHABIMBATH WX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATUS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpATh OCHOBaHHUS M KPUTEPUH JUIS KJIacCHU(PHUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PacCMATPUBAEMBIX
SBIICHUSX, (DOPMYITMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSTH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJIUYECKHE
(3HaKOBBIE) MOJIEH, TPEOOPA30BBIBATH MOJIETbHBIC IIPEICTABICHUS — XUMHUUECKUN
3HAK (CUMBOJI) JIEMEHTA, XUMUYecKas (popmysia, ypaBHEHHE XUMUYECKON peaKuu
— IIpU pPEIICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUUECKUX 3aJad, MPUMEHSTH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
U3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIU.

2) 6a3oBbIe HCCIIeA0BATEIbCKUE TeiiCTBHS:

BJIAJETh OCHOBAMU METOJIOB HAYYHOT'O MO3HAHUS BELIECTB M XUMHUYECKUX
peaKkuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOATEIbHO CQOPMYJIUPOBAHHBIE BOMPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHUSA W OCHOBBI JJI1 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBIKAMU CAMOCTOSTEIBHOIO IUJIAHUPOBAHUS M  MPOBEACHMS
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUs HAOII0JaTh 32 XOIOM
npouecca, CaMOCTOSATENIbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (pOopMyIHMpoBaTh
000011I€HUS U BBIBOJIbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJIBTATOB MCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOW HCCIENIOBATENLCKOW U MPOEKTHOM
JESITEIBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIbHOMY
IIOMCKY METOJIOB PEILIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX WHPoOpManuu (HAy4HO-
NOMYJsSpHAasl JUTepaTypa XHMHUYECKOTO COJIEp)KaHHus, CIPaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh UH(MOPMALIMIO PA3IUYHBIX BUAOB U (POpM
Mpe/ICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYUBOCT;



bopMyIMpoBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOJbI MPHU MOUCKE U
orbope wuHpOpPMAIUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1a4
OIIPEIEIIEHHOTO TUIIA;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH H IPYTHE);

WCITOJIB30BATh HAYYHBIN S3BIK B KAUECTBE CPECTBA MPH PAOOTE C XUMUICCKOM
uH(pOpMaIuel: MPUMEHATh MEXIpPEeIMETHbIE ((DU3NYECKHEe W MaTEMaTHYECKUC)
3HAKU U CUMBOJIbI, )OpMYIIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEACTBA
HaTJISTHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKJaeMOI TeMbl B XOJIe AUAJIOTa W/UITU
JUCKYCCUHW,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJTHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIIEHO MJIF COBMECTHO CO CBEPCTHUKAMU TTPH BBHITIOJHEHUN
XUMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON pabOThl MO0 MCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alid y4eOHOro MpoeKTa U (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUH B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NeSATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJMPOBaTH U IO Mepe
HEOOXOJAMMOCTA KOPPEKTHUPOBATh TMpejaraéMblid ajroput™ ACHCTBUN mpuU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
b dEeKTUBHBIN CMOCO0 MX pemeHus ¢ y4ETOM TOJyYEeHHUs] HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIh CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHAIH3a
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHudeckas XUMUS»
OTPAXKAKOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBIICHUW IPUPOJIBIL,



B (OPMUPOBAHUU MBIIUICHUS U KYJIbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBbHON
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] MPAKTUYECKUX 3a]ad M DKOJIOTHUYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOHON Cpeie;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIME TOHATUS (XUMHUYECKHI HJIEMEHT, aToM, 3JEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, XUMUYECKAsI
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpauiéHHAas), MOJb, MOJSpHAs
Macca, MOJISIpHBIN 00bEM, YTIIEpOIHBIN CKeNeT, PyHKIMOHANbHAS TPYIINa, paauKal,
WU30MEPHS1, ©30MEPBL, TOMOJIOTUYECKHAN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEJIMHEHUS); TEOPUU U 3aKOHbI (TEOpUS CTPOCHUs
oprannueckux BemiectB A. M. BytnepoBa, 3aKk0oH cCOXpaHEHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalye B OCHOBE IIOHMMAHUs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, IMOIYYCHHH U
0€30M1acCHOM HCIOJIb30BAaHUU BAKHEHIIMX OPraHUYECKHUX BEUIECTB B OBITY U
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUW BBISBISATh XAPAaKTEPHbIE MPU3HAKU TOHSTHIA,
YCTaHABJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE IOHATUA IIPU
OIMCAHUU COCTaBa, CTPOCHHUsI U MPEBPALLCHUN OPTaHUYECKUX COCAUHEHNN;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKIUH,
W3TrOTaBJIMBAaTh MOJEIN MOJIEKYJl OPraHMYECKMX BELIECTB I WUIOCTPALHUHA X
XUMHUYECKOTO U ITPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAJIEKHOCTh H3YyYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOEHUIO K OIpPEIEIEHHOMY
KJIacCy/Tpylnmne CoeIuHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalline
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMS), [aBaTb KM Ha3BaHUA 110
cucremarnueckod HomeHkiarype (IUPAC), a Ttakke mpuBOIUTH TpUBHUAJLHBIE
HA3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEHIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (hopMalbIerul], alueTaablIerusl, MypaBbuHas
KHMCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAs KUCIIOTA, IIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKOM CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH MOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannyeckux BeuiectB A. M. BytnepoBa nisi 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHHUSI; 3aKOH COXPAHEHHMS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, PU3HUECKHE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX TMPEACTABUTENCH pa3IMYHBIX KIJIACCOB
OpPraHUYECKUX BELIECTB (METaH, 3TaH, TUJICH, IPOIUJICH, alleTUiIeH, OyTaaneH-1,3,
MeTmiI0yTaaueH-1,3, 6eH3051, METaHOII, ITAHOJ, STHUJICHTJINKOJb, TIALEPHH, (HEHOI,
alleTanbIeTU, MypaBbiHasl U YKCYCHasl KUCIIOTBI, TJIFOK03a, Kpaxmal, IeJTi0103a,
AMUHOYKCYCHasl KHCJIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIIUX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX GOPMYIT;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
CBIpbsl (HE(DTh, MPUPOIHBIN ra3, yroJib), CIIOCOOBI UX MEPEPaA0OTKH U MPAKTHIECKOE
pUMEHEHUE MPOAYKTOB MepepaboTKH;

c(OPMHPOBAHHOCTh YMEHHUW TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMUYECTBA MCXOAHOTO BEIIECTBA WM MPOAYKTa
peaKIMK MO U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO U3 HCXOAHBIX BEIIECTB
WM TIPOAYKTOB PEAKIINN);

c(hOPMHPOBAHHOCTh YMEHHMM BIIAJIETh CUCTEMOM 3HAHUH OO0 OCHOBHBIX
METO/aX HAyYHOTO TMO3HAHUS, UCTIOJB3YEMbBIX B XUMUW TIPH U3YYEHUN BEIIECTB U
XUMHYECKUX SBJICHUH (HAOI0/IeHUE, U3MEPEHHE, YKCIIEPUMEHT, MOJICTTMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHUTYallUiX, CBS3aHHBIX C BEIIECTBAMHM H UX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IoOl U JTabOpaTOpHBIM O0OpYJAOBaHUEM, a TaKXe IMpaBwia OOpalieHus ¢
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH ITUTAHUPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCIIEPUMEHT (TIPEBPAICHNS OPTaHUYECKUX BEIISCTB MPU HATPEBAHHH, ITOTYUCHUE
ATWJICHA U U3YYECHHE €0 CBOMCTB, KaU€CTBEHHBIE PEAKIIMN OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMHA OETIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyAOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3aliCH YpaBHEHHWH COOTBETCTBYIOIIUX PEAKIUH |
(GbopMyIMpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3HPOBATH XUMHUYECKYIO
uHPOpMAIIMIO, TONYyYaeMyH W3 pa3HBIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHpopmanuu, aTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJItOJaTh  TpaBUJia  DKOJOTHYECKHU
11€JIECO00Pa3HOr0 TOBENECHUS B OBITY W TPYAOBOM NEATEITHHOCTH B IEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl M OKPY’KAIOLIEH MPUPOJHOM Cpelbl, OCO3HABAThH



OMAaCHOCTh BO3JICWCTBUSA HA JKMBBIE OPTaHU3MBI ONPEACIEHHBIX OPTAHUYECKHUX
BEIIECTB, MOHUMAsi cMbica mnokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS WX BPEAHOTO BO3JCUCTBHS HA OPraHU3M
YEJI0BEKa;

JUIsi 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYy4aloOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHAYECKHUX

bopmyiL.
11 KJIACC

[IpenMeTHbIe pe3yNabTaThl OCBOCHHMS Kypca «OOIas ¥ HeopraHuyeckas
XUMUS OTPaKaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIM XUMHUH B IO3HAHUU SIBJICHUN IPUPOJIbI,
B (GOPMUPOBAHUMU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAILHON
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUsT MPAKTUUECKUX 3a/lad U IKOJIOTHYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUMX  3HAHUH, KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH 3JIEMEHT, aToM, M30Tom, S-, P-, d-
AIICKTPOHHBIE OpPOWTANM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJISIPHBIH O0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAs, METAUIMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TUNBl  XUMHUYECKUX  pEaKIMH, PpacTBOpP, DJICKTPOJUTHI, HEIJICKTPOIUTHI,
AJIEKTPOJUTHYECKAsE JUCCOIMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakiuu, XUMHUYECKOE pPaBHOBECHE); TEOPUM W 3aKOHbI (Teopus
AIEKTPOJUTUYECKON auccolmannu, nepuonnueckuit 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBPAIICHUS SHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJMYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKHE 3HAHUS, JICKAIIME B OCHOBE IOHUMAHUS MNPUYUHHOCTH U
CUCTEMHOCTH XMMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MMaCHOM HCTOJb30BAHUM BOXKHEHIITUX HEOPTaHUYECKUX
BEIIECTB B OBITY U MIPAKTUYCCKOM ESITEIHLHOCTH YEIIOBEKA,

chOpPMHPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIE TMPU3HAKU TIOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U WX MPEBpaIlCHUI;

c(hOpPMHUPOBAHHOCTh YMEHHUM MCMOJIb30BaTh XUMHUUYECKYI) CHMBOJIMKY JIJIs
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHWM XHMHYECKUX  PEAKIUH,



cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnaibHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BELIECTB (yrapHbl Tra3, YIJIEKUCIBIA Ta3, aMMHUaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN ONPEENISITh BAJIEHTHOCTh M CTETIEHb OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHHUSAX PA3JIMYHOIO COCTaBa, BUJ XUMHUYECKON
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUIMYECKAsl, BOJAOPOHAs) B COCIMHEHUSX, TUI
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOrO BEIIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAsl, METAJUIMYECKAs), XapaKTep Cpebl B BOJAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHCHUM;

c(pOpMUPOBAHHOCTb YMEHUI YCTaHABJIMBATh IIPUHALJIEKHOCTD
HEOPraHWYECKUX BEIIECTB 10 HMX COCTaBy K OIpeAeNEHHOMY Kiaccy/TpyIie
COEJIMHEHU (MPOCThIEC BEIIECTBA — METAUIBl U HEMETAJLIbl, OKCUIbl, OCHOBaHMUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTb YMEHUN PACKPBIBATh CMBICI IEPUOIUYECKOTO 3aKoHa [,
U. MenneneeBa 1 JEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOIIYIO, O0BICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

c()OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaATh JJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX JJeMeHTOB 14 mnepuonoB llepmonnueckoit cucTteMsl
xuMuuecknx 3emeHtoB JI. M. MenzaeneeBa, UCHONB3ysl MOHATHS «S-, P-, d-
AJIEKTPOHHBIE OPOUTAINY, «IHEPTETUYECKUE YPOBHU», O0BACHATH 3aKOHOMEPHOCTHU
VU3MEHEHHUS! CBOMCTB XMMHUYECKUX 3JEMEHTOB M MX COEIMHEHHMH IO Mepuoiam H
rpynmnam llepuoanueckoi cucremsl xumMmuaeckux annemeHToB [1. 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHUM  XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMHUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHbIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'€HETHUYECKOW CBSA3M MEXAY HEOPraHMYECKUMH
BEILECTBAMH C [TOMOIIIbIO0 YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUHUPOBATH XMMHYECKHUE PEAKLUUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
b dexTy peaxkiuy, U3MEHEHUIO CTEMEHEH OKHUCIICHHs AJIEMEHTOB, 0OpaTUMOCTH
pEeaklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEaKIMii MOHHOTO 0OMEHa, yYUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TH PEAKLUU UAYT 10 KOHIIA;

C(OPMUPOBAHHOCTh YMEHHUIl MPOBOJUTH PEAKIMH, IOATBEPKIAIOIINE
KAUECTBEHHbIM COCTaB PAa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIO3HABATH
OTBITHBIM MYTEM MOHBI, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEILECTB;



cOPMHPOBAHHOCTh YMEHHMM  pacKpbiBaTh CYHUIHOCTh  OKHCIHUTEIbHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMUYIECKOMN
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCMMOCTH OT BHeIHero Bo3aencTus (nmpunuui Jle [larense);

chOpPMHPOBAHHOCTh YMEHUW XapaKTEepPU30BaTh XHUMUYECKHE TIPOIECCHI,
JIeXkKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUs] CEPHOM KHUCIIOTHI, aMMHaKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUNA 00 OOMMX HAyYHBIX MPUHIUAMAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XUMUYECKOTO MPOU3BO/JICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MTOHATHS «MaCcCOBast I0JIS BEIIECTBA B pACTBOPE», O0BEMHBIX OTHOIICHHUH Ta30B MPH
XUMHUUYECKUX PEaKIMsIX, MAacChl BEHIECTBA WM 00BbEMA Ta30B IO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIECTB, TEIJIOBOro 3¢(deKkTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh MTpaBUiia MOJIH30BAHUS XUMHUYECKON
MOCy/IoOl U JTa0OpaTOPHBIM O0OpYJAOBaHUEM, a TaKXE IpaBWiia OOpallIeHUs C
BEII[ECTBAMU B COOTBETCTBHHM C MHCTPYKIMSMH IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IUTAHHUPOBATH W BBHITIOJHATh XUMHYECKHMA
AKCIEPUMEHT (pa3sioKeHHE MEePOKCHAa BOJOPOJa B MPUCYTCTBUU KaTaauzaTopa,
OTpENIeJICHUE Cpelbl PAacCTBOPOB BEIIECTB € IOMOIIBI YHUBEPCAIBHOTO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB HA CKOPOCTh XMMHUYECKOW PEaAKIUH,
peakiuu MOHHOTO OOMEHAa, KauyeCTBEHHBIE pPEaKIMu Ha cyinbdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHMS, PEIICHWE SKCICPUMEHTAIBHBIX 3a7ad I10
temam «Metauby U «HeMetannael») B COOTBETCTBHM C MPaBWIAMH TEXHHUKU
0e30macHOCTH TIPU OOpAIIEHUH C BEIIECTBAMU M JIA0OPATOPHBIM 000pYIOBaHUEM,
MPEACTABIIATh PE3YJIbTaThl XWMHUYECKOTO OKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKINii U (OPMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pe3yIbTaTOB;

c(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3HPOBATH XUMHUYECKYIO
uH(OpMAIUIO, TOJYyYaeMyH) U3 pPa3HBIX HCTOYHUKOB (CpEICTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHeT 1 ApyTrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJItOJaTh  TpaBUjia  AKOJOTHYECKHU
11e71eco00pa3HOT0 TOBEJICHUST B OBITY W TPYIOBOM JACATEIBHOCTH B MEJSIX
COXpPAHEHMSI CBOETO 3/I0POBBbS U OKPYXKAIOIICH MPUPOIHON Cpelbl, OCO3HABATH
OITACHOCTh BO3JICHCTBUS HA )KMBBIC OPTaHU3MBI OTIPE/ICTEHHBIX BEIIECTB, TOHUMAs



cmbicnt mokazarens IIJIK, moscHATP HAa mpuMepax CHocoObl yMEHBIICHUS H
MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JJIs 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOAAX TIO3HAHUS BEUIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cHCTeMy oOo3HadeHui JI. bpaitns ayis 3amucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaundecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM

Ne i/ KonTpoabHbl
MPOrpamMmbl Bcero
e padoThl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUH A. 3
M. bytneposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
2.1 [IpenenbHbIE YTI€BOAOPOABI — AJKAHBI 2
99 HenpenenbHbie yTriieBoOPOIBI: AIKEHBI, 6
' AJKaMEHbI, ATKUHBI
2.3 ApomaTHudecKkue yrieBog0pOoabl 2
54 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 3 1
' uX repepaboTka
Hroro mo pazneny 13

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHUst
3.1 Crupter. @enon 3

Anpbneruasl. KapOoHOBBIE KUCTOTHI.
CrnoxHble 3¢upbl

3.3 VrieBobl 3 1

3.2 7

IIpakTnueckn
e padoThbl

DJIEeKTPOHHbBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl



Hroro no pazneny

Pasznen 4. A3oTcoaepxaiye opranHudyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. belku
Hroro no pazaeny

Paspnen 5. BeicokoMoJIeKy I pHbIe COeIUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna
Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

13

34



11 KJIACC

Ne n/n

HanmenoBaHmue pa3jiesioB U TeM
NPOrpaMmblI

Pa3znea 1. Teoperuueckue 0CHOBBI XUMHH

11

1.2

13

Crpoenue atomoB. Ilepuonuuecknii 3aKoH

n Hepnozmqecxas{ CUCTEMA XUMHNYCCKUX
anemenToB /I. 1. Menaeneera

Ctpoenue BemiectBa. MHorooopasue
BEIICCTB

XUMHYECKHE p€aKnuu

Hroro no pasneny

Pasjnen 2. Heoprannueckasi xumusi

2.1
2.2

2.3

Meranisl
Hemeramsl

CBs3b HCOPTaHNYCCKUX U OPTraHUICCKUX
BC€IICCTB

Hroro no pazneny

Paznen 3. XuMud 4 JKN3HL

3.1

XUMHS U )KU3Hb

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

KoauuecTBO 4acoB

Bcero

13

17

34

KonTpoabHbl
e padoThbl

IMpakTnyeckn
e padoThbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

[IpenmeTt opranuyeckoil XuMuu, e€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE

Teopust CTpoeHUs OPraHUuYECKUX
2 coenunenniit A. M. byrieposa, eé
OCHOBHBIC TTOJIOKECHUS

[IpencraBnenue o knaccuukanum
opraHuveckux Beniects. HomeHkmarypa
(cucremaTuyeckas) U TPUBHAJIbHBIE
Ha3BaHUA OPraHUYCCKUX BCIICCTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

MeraH u 3TaH — npocTenIne
IIPEICTaBUTENN aJIKAHOB

6 AJIKEeHBI: COCTaB U CTPOEHHE, CBOMCTBA
OTUiEH U NPONUIEH — IpocTeiine
IIPEICTAaBUTENN aJIKEHOB
[TpakTuyeckas padora Ne 1. «ITomyuenue
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Ankanuensl. byranuen-1,3 u

9 Metunoyraauen-1,3. [Torydaenne
CUHTETHYECKOTO KaydyKa ¥ PE3HHBI

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbl

IMpakTnyeckn
e padoThbI

Jara
H3y4YeHH
s

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTeJIbHbI
e pecypchbl



10

11

12

13

14

15

16

17

18

19

20

AJIKHHBI: COCTaB U OCOOEHHOCTHU
CTPOEHUSA, TOMOJIOTUYECKUH PSIL.
AlneTuieH — MpocTenInii
MPEACTaBUTEh AIKUHOB

Beluncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apensl: 6eH30:1 U TOIyoJ. TOKCUYHOCTD
apeHOB

I'enernyeckas CBSI3b YII€BOIOPOAOB,
MPUHAUICKAIUX K PA3IMYHBIM KJIaccaM

[IpupoiHBIE UICTOYHUKH YIIJIEBOIOPOOB:
MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

[IpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB:
MIPUPOIHBIN a3 U MOMyTHBIE HEPTIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
KonTponbHas pabota mo pazaeny
«YTI1€BOIOPOABD)

HPGHGHBHHG OJHOATOMHBIC CHPIpTI;I:
METaHOJI U 3TaHOJI. BoopoaHas cBs3b
MHOroaToMHbIE CIIUPTHI: TUIICHIIIUKOJIb
158 FJ'II/IHepI/IH

@DeHOI: CTPOEHUE MOJIEKYJIBI,
(u3nUecKre U XUMHUYECKUE CBOKCTBA,
MIPUMEHEHNE

Anbaeruabl: GopManbaerua u
areTagbpJaeTHI. ANeTOH
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OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

KHUCJIOTBI: MypaBbUHAs U YKCYCHas

[IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK
MIPEICTaBUTENH BBICIIUX KapOOHOBBIX
KHCIIOT

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, UX MOIOIIIEE ACHCTBHIE

Crnoxuble 3(hUpbl KaK MPOU3BOIHbBIE

Kap6OHOBBD(KHCHOT.FHHpOHHBCHOXﬂHﬂX

3¢upos

Kupsl: rusiposin3, npuMeHEeHue,
OuooruYecKast poib )KUPOB
VYTrieBoibl: cocTaB, KiacCUpUKAIHSI.
Baxnerime npencraBuTeNu: rioK03a,
bpykTo3a, caxaposa

Kpaxman u niemutono3a Kak mpupoHbIe
IIOJINMEPHI

KonTponbHas pabota no pazaeny
«Kucnopoacoaep:xaiiue OpraHuuecKue
COCIUHCHUS)

AMUWHBI: METHJIAMWH M aHUJIUH
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpTraHUYECKUE COCTMHEHUS, UX
ouonornuyeckoe 3HaueHue. Ilentuant

benku kak npupoHbie
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS



OCHOBHBIE TTOHSITUS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COSUHEHUN
OcHOBHbIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

[InacTmaccel, KaydykH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



11 KJIACC

Ne
n/n

KoaudecTBO 9acoB

Tema ypoka KonTpoabHbl
Bcero
e padoThbl

XUMHAYECKHAHN DJIEMEHT. ATOM.
DOnekTpoHHas KOHGUTypalus aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYECKHX DJIEMEHTOB U X COCIUHECHUM
10 TpyNIaM U neprojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 31eMeHToB JI.J. MeHaeneeBa
B Pa3BUTHHU HAyKH

Ctpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BU/Ibl; MEXaHU3MbI 00pa30BaHMs 1
KOBAJICHTHOM CBA3U. BomopoiHas cBs3b

BajnieHTHOCTB. DJIEKTPOOTPULIATETBLHOCTb.
Crenenb okucneHus. Bemecra
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O TUCTIEPCHBIX CUCTEMAX.

HcTrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI. 1
MaccoBas 1011 BellecTBa B pacTBOpe

[MpakTnyeckn
e padoThbI

Jara
HU3Y4YeHH
|

DJIEKTPOHHbBIE
nugposbie
oOpa3oBaTeJbHbI
e pecypchl



10

11

12

13

14

Knaccugukarnus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckas CBsI3b HEOPraHUUECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

Knaccugukanus XaMHUUeCKUX peakui B
HEOPraHWYECKON U OPraHU4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAHEHHUs U NIPEBPAICHUS YJHEPTUU IIPU
XUMHYECKHUX PEAKIMIX

Cxkopoctb peakuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

DNEKTPOIUTHYECKAsT JUCCOLUALM.
[TonsiTue o BogopoaHom nokasatene (pH)
pactBopa. Peakuyuu noHHOTO OOMEHa.
['maponn3 opraHuyYECKuX U
HEOPraHUUYECKUX BEIIECTB

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakiuu. [lonsaTue 06 >nekTponause
pacIuiaBoB U pacTBOPOB COJIEH
KoHnTtponbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))
Mertanibl, uX MOJOKEHHE B
[Tepuoanueckoil cucteMe XUMUYECKUX
anemenToB 1. . Menaeneesa u
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0COOCHHOCTH CTpOCHHUs aToMOB. O01ue
(du3HUYeCcCKre CBOMCTBA METAILIOB

CnuiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PSA HAIIPSHKEHUH METaJIOB

XUMHUYECKHE CBOMCTBA BAaKHEHUIIINX
METaJUIOB (HATPHH, KU, KaTbIUH,
MarHui, aIIOMUHUN) U UX COSAMHECHUIN

XUMHYECKUE CBOMCTBA XpOMa, MEIU U UX
COeTUHEHUN

XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJie3a U UX
COEIMHEHUI

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeME
«Meramab»"

Hewmeranisl, X nosoxeHue B
Ilepnonnueckol cucTeMe XMMUYECKHUX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTPOEHHs aTOMOB
®u3nyecKue CBOMCTBA HEMETAIIOB.
AnoTponusi HeMETauIoB (Ha IpUMeEpe
KHCIJIOPOJIa, cepbl, hocdopa u yriaeposa)
XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
AX COeINHEHHH

XuMHUecKue cBoiicTBa a30T1a, Gpochopa u
UX COCOUHEHUU

XHUMHYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
1 UX COEeTMHEHUH
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IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX
COCIMHEHUI

O06o0011eHHe U cucTeMaTu3alus 3HaHuH 110
teme «Hemeramney. Beranucnenus no
YPAaBHEHUSIM XUMUYECKHUX PEAKLUN U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuueckas pabota Ne 3. «Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"Hemeramnbl"»

KonTponbHas pabota no remam
«Metamiae» n «Hemeramisry»

Heopranuueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCcKHe OCHOBAHUS

AMoTepHbIe HEOpraHUYECKHEe U
OpFaHI/I‘-IGCKI/Ie COCONHCHUA. FGHGTI/ILICCKaSI
CBSI3b HGOpFaHI/I‘ICCKI/IX n OpFaHI/ILIeCKI/IX
BEILIECTB

Poine xuMun B o0ecrieueHUN
HKOJIOTMYECKO, SHEPreTHIEeCKON U
MUTIEBON 0€30MaCHOCTH, PA3BUTHH

MEOUIINHBI

[TpencraBienus o0 OOIMMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTYYEeHHUs
BO)XHEUIIINX BEIECTB

Yenmosek B MHPE BEIIECCTB U MaTCpHUAIOB

XHUMHMS U 300pOBbE YEIIOBEKA



OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus 10 knacc. bazossrit - Pyasutuc I'.E., ®enpaman O.1'.

Xumusa 11 knacc. basosbint - Pyasutuc .E., PenbamaH P.T.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

https://bit.mob-edu.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://bit.mob-edu.ru






