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MOSCHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHEro oO1ero oo0pa3oBaHUs
pa3paborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanuny, TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHONW MPOTPAMMBl CPEJHEro OO0IIero 00pa3oBaHUS
(®OIT  COO), mnpencraBieHHbix B  DeaepalibHOM  TOCYIapCTBEHHOM
oOpazoBatenbHoM crangapre COO, c¢ yuérom KoHuenmuu mnpenojgaBaHus
yueOHOoro mnpeaMera «XUMHsD» B 0Opa3oBaTeNbHBIX Opranuzanusx Poccuiickoii
denepanyy, peamu3yIOMIUX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpamMMbl, U
OCHOBHBIX TOJOKEHUM «CTpaTerun pa3BUTUS BOcnUTaHUs B Poccuiickoit
Odeneparun Ha niepuoa a0 2025 rona» (Pacmopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIMPEACIICHUIO
oO1eit cTtparerun oOydeHUsl, BOCIIUTAHUS U Pa3BUTHS 00yYalOUIUXCsl CPECTBAMU
yuebHoro npeamera « Xumus» s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBHIIH
koHnentyaibHbie nosiokeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IICJIEH,
CoZlepKaHUs, PE3yJNbTaTOB OOy4YeHUs U TPEOOBaHWI K YPOBHIO MOATOTOBKHU
BBITTYCKHUKOB.

XUMHUECKOE oOpa3oBaHnue, MOoJIy4aeMoe BBIITYCKHUKAMHU
00111e00pa3oBaTeIbHON  OpraHu3alui, SBISETCA HEOThEMJIEMOM YacThlo HX
obpazoBanHOocTH. OHO CIY)XUT 3aBEpIIAIOIIAM JTAllOM peaM3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPHUCYIIUX
IIEJIOCTHON CHCTEME XUMHUYECKOTO OOpa3oBaHUs. OJTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXKe SKOJOTHUYECKH OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0pPOBBI0 M TPUPOTHON cpeae. Peammsyercs xummueckoe oOpa3oBaHUE
0o0ydJaronmxcs Ha YpOBHE CPEHEro OOIero oopa3oBaHUs CPEACTBAMHU Y4eOHOTO
npeaMera «XHUMHS», COJIEp)KaHME M TIOCTPOCHHE KOTOPOro OIpeeSieHbl B
nporpaMMme IO XHUMHUU € Y4€TOM chenuduKd HayKu XUMUH, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MATEPUAIbHOM >KM3HMU OOIIECTBa, a TaKXKe C y4E€TOM
o0mux 1ened W TPHUHIMIOB, XapPaKTEPU3YIONIUX COBPEMEHHOE COCTOSHUE
CHCTEMBI cpesiHero ooIero oopaszoBanus B Poccuiickoii deneparum.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UrpaeT ocoOyro poJib B
COBPEMEHHOW LMBWIM3AIMHU, B CO3/IaHUHA HOBOW 0a3bl MaTEepUAIbHON KYJbTYPHI.
Ona BHOCHUT CBOU BKJIaJl B ((OPMHPOBAHUE PAIMOHAILHOTO HAYYHOTO MBINIJICHUS,
B CO3/IaHME IEJIOCTHOTO TPEJICTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpPoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS
BEIIIECTBEHHOI'O0 COCTaBa OKPYXAIOLIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMH 00JIaCTsIMU IPUMEHEHUSI.



TecHO B3aMMOJEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XUMHS CTaja
HEOTHEMJIEMOM YacThIO MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU KaXaoro ujeHa odOmectBa. CoBpeMeHHass XUMHA KaK Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHWW HalpaBlieHA HAa pEUICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUSL YEJIOBEUECTBA — CBHIPbEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTMYECKOI 0€30MaCHOCTH U OXPAHBI 3J0POBbSL.

B cooTtBercTBUM € OOmMMM LENSIMUA W NPUHIMIIAMH CPEAHETO OOIIETo
oOpazoBaHus cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBIM YPOBEHD
U3Y4YEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJITOTOBKY
oOyyarouuxcsi, HEOOXOJIMMYI0O MM IS BBIPAaOOTKM  MHMPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCMEIIHOTO BKJIIOYEHUS B KU3Hb COIMyMa, MPOJOJKEHUS
o0pa3oBaHMs B pa3IUYHBIX 00JIACTSIX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMUEI.

CocraBnsitomiuMu - nipeamMeTa  «XUMHUS»  SIBISIOTCS  0a30Bble  KypChl —
«Opranuyeckas xumus» U «OOIas W HeEOpraHuyeckass XUMHS», OCHOBHBIM
KOMIIOHEHTOM COZIepXKaHHsI KOTOPBIX SBIIIIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHHWH MO0 HEOPTaHWYECKOW XMUMUU (C BKIIOUCHUEM 3HAHUW W3 OONICH XUMUH) U
OpraHn4eckon xumuu. POpMUPOBAHME NAHHOW CHCTEMBI 3HAHWW NPU U3YYCHUU
npeaMeTa 0O€CleuynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCEro MHOrooOpaszus
BEIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrtpykTypa coaepkanus KypcoB — «Opranumdeckas xumus» u «OO0mas u
HEOpraHuyeckas XUMHus» cpOopMHpOBaHA B MpOrpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TOAXOJa K HW3Y4YEHHI0O Y4YeOHOro warepuaisa u 0OYCIOBJIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW Ha  ONpeleNEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BEIIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX M DIJIEKTPOHHBIX
NpeAcTaBlIeHU O cTpoeHuun BemiecTB. CBeneHHuss 00 U3y4aeMbIX B Kypce
BEIECTBAX JAIOTCA B PA3BUTUHU — OT YIJIEBOJAOPOJIOB JO CIOKHBIX OMOJOTUYECKU
AKTUBHBIX COEIUHEHWN. B Kypce OpraHM4eckoll XWMHUU NOJYYarOT pPa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs MEPBOHAYATHHBIC
MIPEICTABIICHUS] O XUMUYECKON CBSA3M, KIACCU(DUKAIMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHHUS, O XUMHUYECKOW PEAKIIUH.

[lonq HOBBIM yriaom 3peHusi B mnpeameTe «XuMHsS» 0a30BOro YpOBHS
paccMaTpWBaeTCs W3YYEHHBIH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs
TEOPETUYECKHI MaTepuan u (AKTOJIOTHUECKHE CBEICHHS O BEIIEeCTBaX U
XUMUYECKON peakuuu. Tak, B yacTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUS» O00yYarouuMcs MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKHUX IMO3ULIUMN,



riy0ke TMOHATh HMCTOPUYECKOE W3MEHEHHE (YHKIUI STOro 3akoHa — OT
o0o01aromieit 10 0ObACHSIOMEN U MTPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BaXXHEWIIKMX BEIIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBAaxX U MPUMEHEHUH, a TAKKE O XUMHUECKHX PEAKIUSAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMPOTEKaHusi JomnoiHsiercss B Kypcax 10 m 11 kiaccoB
JIIEMEHTAMHU COJEP)KAHMS, WMEIOIIMMHU KYJbTYPOJOTHMYECKH W IPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBS3U XHUMHH C
IPYTUMHU HayKaMH, PAcKpbIBAIOT €€ pOJib B IIO3HABATEIbHOM U IIPAKTUYECKOMN
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBa B 00JACTH TEOPUM M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAOT
BBIIIYCKHUKY OpPHUEHTHPOBAThCS B OOIIECTBEHHO © JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKHM OCMBICIMBATh MH(OPMALUIO U
OpUMEHATh €€ JUId TONOJIHEHUS 3HAHUM, pEelIeHUsT HWHTEIEKTYaJbHbIX U
HKCIIEPUMEHTAILHBIX MCCIEA0BATENIbCKUX 3a/a4. B 1enom coaepkanue yueOHOro
npeaMera  «XHUMHsD»  JAHHOTO  YPOBHS  M3YYEHMSI OpPUEHTHUPOBAaHO  Ha
dopMupoBaHrE y OO0YYarOIIUXCS MHUPOBO33PEHUYECKOW OCHOBBI JJIsI MOHUMAaHUS
dunocopckux uaed, TakMx Kak: MaTepualbHOE €IMHCTBO HEOPraHUYECKOro M
OpraHUYECKOTO MHUpPa, OOYCJIOBIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM U
CTPOEHUEM, TI03HABAEMOCTb MPUPOJHBIX SABJICHUA MYyTEM HKCIEPUMEHTa U
pelIeHHs TMPOTUBOPEUMH MEXAY HOBBIMM (akTaMd U TEOPETUYECKUMHU
IPEINOChUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUU 3KOJIOTUYECKUX MpodiieM, a
TaKxe MpoOJieM cOepexeHuss IHEPreTUUECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX
TEXHOJIOTUW U MAaTEPUAIOB.

B nmmane pemeHus 3agad  BOCIMTAHMS, Ppa3BUTUS W COIMAIM3ALUU
o0y4aromuxcsi MPUHATBIE TPOrpaMMOM MO XUMHUHU TOJIXOJbl K ONPEICICHUIO
COJIEp’KaHUs M TOCTPOCHUS TpeaMeTa IMpeaycMaTpuBaioT (OPMUPOBAHUE
YHUBEPCAIbHBIX y4€OHBIX JEHCTBUN, HUMEIOIUX 0a30BO€ 3HAYEHUE MJiA
pa3IMYHBIX BHUAOB JACSATENBHOCTU: PpEIICHUA NpoOsieM, TOHUCKAa, aHaau3a M
00paboTKku nHpopMaLuK, HEOOXOTUMBIX I IPUOOPETEHUS OTBITA MPAKTUUECKON
U HCCIIEJOBATENbCKON AEATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMHUH.

B npaktuke npemnogaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHusl, MPU ONPEACIICHUN
COJIEPKATEJIbHON XApaKTEPUCTUKU IEJIed HW3Yy4YEHUs NIpeIMETa HaIlpaBJICHUEM
NEPBOCTENEHHONW 3HAYMMOCTU TPATUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JESATEIbHOCTH Y€JIOBEKa M KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KyNIbTypbl. C
METOAUYECKOM TOYKHM 3PEHHUS TAKOW IIOAXOJ K OIPEACIIECHUIO LEIIEU W3yYEHUS
IIPEIMETA SIBJISIETCS BIIOJIHE ONTPaBIAHHBIM.



CorymacHO JaHHOW TOYKE 3pPEHUS TJIABHBIMHU IEISIMU W3Y4YEHUs MpeaMera
«Xumusi» Ha 6a30BoM ypoBHe (10 =11 ki1.) siBHIsAIOTCA:

e (dopMHpOBaHHE CHCTEMbl XMMHYECKHX 3HAaHUHW KaKk  BaKHEHIIeH
COCTABJISIIONIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUPA, B OCHOBE KOTOPOM
JeKaT KIIFOYEBBIC MOHATHUS, (PYyHIAMEHTAILHBIEC 3aKOHBI U TEOPUU XVMUH,
OCBOGHHE SI3bIKa HAYKH, YCBOGHHWE W TMOHUMAHHWE CYIIHOCTH JOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIIEHHE C HCTOPHUEH
WX Pa3BUTHUS U CTAHOBJICHUS,;

e (opmMupoBaHUE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MMO3HAHMS
BEIIECTB M XUMHUYECKUX pEaKIuii, HEOOXOAMMBIX [JIsi MPUOOpETEHUS
YMEHHIA OpPHUEHTUPOBATHCS B MHPE BEIIECTB U XUMHUYECKHX SBJICHHA,
UMEIOIINX MECTO B MPHUPOJIC, B IPAKTHUECKOHN U MOBCEAHEBHON KU3HU;

e Pa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIIOJICHHEM  TIPaBUII
0e301acHOro 0OpaIIeH s ¢ BEECTBAMH.

Hapsiny ¢ aTum, copepikaTelibHas XapaKTepUCTHKA IIeNiel U 3a71a4 U3y4YCeHUs
npeaMeTa B mporpaMMe 1o XUMUW YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBHU
C HOBBIMHU MIPHUOPUTETAMHU B CHUCTEME CpemHero oOmiero oopazoanus. CerogHs B
MpEernoJlaBaHiy  XWUMHUM B OOJIBIICH CTETEHW OTHAETCA  MPEINOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE COJAep)KaHUs OOydYeHHWs, OPHEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIe00pa30BaTEIbHON OpraHMU3aIliH, BIAACIOIIETO HE
HAa0OpOM 3HaHUM, a (PYHKIMOHAJBHOW TIPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSIMHA aKTUBHOTO TIOJIYYCHHS 3HAHUW M NMPUMEHEHUS MX B PEaIbHOU KU3HU
JUTSL pEIIeHUs TPAaKTUYECKHUX 3a/1a4.

B cBa3u ¢ 3TUM Tpu M3YYCHHHM TpeAMeTa «XUMHUS» JTOMUHHUpYIOIIee
3HauYeHUE MPUOOPETAIOT TAaKKUE LIEIH U 3a]]a4H, KaK:

amanTanys 0O0y4aromuXCcsl K YCIOBHUSAM TWHAMHUYHO Pa3BUBAIOIIECTOCS MHPA,
dbopMHpOBaHWE  WMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYTHUYECTBY, CAMOCTOSATECILHOMY MPUHATHIO TPAMOTHBIX
pelIeHn B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C BEHIECTBAMHU U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOYYalOMMXCS  KJIFOYEBBIX HABBHIKOB  (KITIOUEBBIX
KOMITCTCHIINI), WMEIOIINX YHUBEPCATHLHOE 3HAUCHUE [JISi Pa3IUYHBIX BHJIOB
JEeATEIIbHOCTH: pelleHUs MpooJieM, MorcKa, aHaimu3a U 00paboTku uHOOpMaINH,
HEOOXOUMBIX Ui TPUOOPETEHHsI OMbITa JAEATENLHOCTH, KOTOpas 3aHHUMaceT
BXHOC MECTO B T[O3HAHWM XHMHH, a TakKe I OICHKH C TO3HINNA
DKOJIOTUYECKON O€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELLY;



pa3BUTHE IO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEHN 00yUaIOUXCS: CIIOCOOHOCTH CAMOCTOATEIBHO MPHUOOPETATh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH JJISl [TOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(pOPMAIIMK XUMUYECKOTO COACPIKAHNUS;

(dbopMupoBaHUE U Pa3BUTHE Y 00YUAIOIINXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILUICHUSI, HAOII0IaTEIbHOCTH, COOPAaHHOCTH, AKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOIMMBI, B YAaCTHOCTH, MpPHU IUIAHUPOBAHUM M MPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOyuaroummxcs yOexkIEHHOCTH B  TyMaHHUCTUYECKON
HAIpPaBJIEHHOCTH XWUMHUHU, €€ BAXXHOM POJM B pEHICHUM TJI00AlbHBIX MpoOiieM
palMoOHAIBHOTO MPUPOJIONOIB30BaHNUs, OTIOHEHUS SHEPIeTUIECKUX PECYPCOB U
COXpaHEHHsI NPUPOIHOTO PaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OepeskHOTO
OTHOILIEHHSI K TPUPOAEC U CBOEMY 3J0POBBIO, a TaKKe NPUOOPETEHHs OIbITa
UCTIOJIb30BaHUSI TOJMYYCHHBIX 3HAHWUU Il MPHHATUS TPAMOTHBIX DPEUICHHH B
CUTYAIIHSIX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHHUSIMH.

B yueOnom mmaHe cpeaHero o6miero oOpa3oBaHUS MPEAMET «XUMUS»
0a30BOro ypoBHs BXOJUT B COCTaB MpeAMETHON o0nactu «EcrecTBeHHO-HAyYHBIE
PEIMETHI».

OO1ee Yncno 4acoB, OTBEAEHHBIX AJIA U3YUCHHS] XUMHUU, HA 0a30BOM YPOBHE
cpenHero oOmiero oopasoBaHusi, coctaBisieT 68 gacoB: B 10 xmacce — 34 gaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 gac B Hezenio).



COJEPXKXAHHME OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHUH

[IpenMeT opraHMYeCcKON XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIyYEHUM HOBBIX BEHIECTB M MaTepHaoB. Teopusi CTPOECHHS OPraHUYECKHX
coenunenuit A. M. bBytneposa, €€ ocHOBHBIE o0xkeHHsI. CTPYKTypHBIE (POPMYJIBI
OpPraHMYECKMX BemecTB. [omornorusi, wu3zoMepus. XuMHYECKas CBS3b B
OPraHUYECKUX COEAUHEHNAX — OJIMHAPHBIE U KPaTHBIEC CBS3H.

[IpencraBnenue o kiaaccupUKaIMM OpraHUYecKux BemecTB. HomeHknaTypa
OPraHWYECKUX COEIMHEHHH (CHCTeMaTh4yecKas) W TPUBHAJIBHBIC Ha3BaHUSA
BAKHEUIINX MPEJACTABUTENEH KIACCOB OPraHMYECKUX BEILIECTB.

OKCINEpUMEHTAIbHBIE METOJIbl HM3Yy4YE€HUS BELIECTB W MX MPEBPALLCHHI:
O3HAaKOMJIEHWE ¢ oO0pa3liaMd OpPraHMYeCKUMX BEIIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI OpPraHMYECKHX BELIECTB, HAOJIOACHHE U
ONMCAHUE JEMOHCTPALMOHHBIX OINBITOB 10 MPEBPALIEHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuu (TJIaBJIeHUe, 0OYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKHW psAA. MeraH u 3TaH —
npocTeillliie NPEACTaBUTENN alKaHOB: (U3NYECKMEe M XMMHUYECKHE CBOWMCTBA
(peakuu 3aMeuleHUs] M TOpPEHUs), HAXO0XKJIECHHWE B MPHUPOJE, INOJYyYECHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psll. DTUIIEH U MPONUIEH —
MPOCTEUIINE TPEICTABUTENN AJKEHOB: (U3MYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TAJOICHUPOBAHUS, TUApATALMM, OKHUCJICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankaauensl: OyrtaaueH-1,3 u meTunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XUMHUYECKUE CBOWCTBa (peakiuusi moiaumepusanuu). [lonydeHue CHHTETHUYECKOTO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUiIeH
— TPOCTEHIINIA NPEACTABUTENh AJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XUMHUYECKHUE CBOMCTBA (pEaKIMKU TUAPUPOBAHUS, TaJOT€HUPOBAHUS, THIpaTaLUH,
rOpeHus), MOJyYEHUE U TPUMEHEHUE.

Apensl. benzon: cocra, ctpoenue, Gu3NUECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajoreHMpOBaHHUs U HUTPOBAHUSA), MOIYYEHUE U MPUMEHEHUE. Tonyon:
cocmae, cmpoeHue, uauueckue U  XUMUdeckue  ceolucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONyYeHue U npumeneHue. TOKCUYHOCTD
apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKAIUMHA K
pa3IUYHBIM KJIACCAM.



[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W IONMYyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUM, KaTaIUTHYECKHil), mnuposm3. IIpoayKTsl
nepepaboTkyu He(TH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBbIH
yroJib U IPOAYKTHI €0 NMepepadOTKH.

OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHsS BEIIECTB M HUX MPEBpAIICHUIL:
O3HaKOMJICHHE ¢ oOpa3laMu IUTACTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIHUU
«Hedptp» u  «Yromp», MOIEIMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
rajJOr€HONPOU3BO/IHBIX, [TPOBEICHUE NPAKTUYECKON PabOThI: MOJyYE€HUE ITHIIEHA
Y U3Y4YECHHE €T0 CBOMCTB.

PacuérHble 3anaun.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, oO0BEMa,
KOJIM4YECTBA MCXOJHOIO BEIIECTBA MIIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOI'O U3 UCXOHBIX BEIECTB WM ITPOYKTOB PEAKLIUN).

Kuciopoacoaep:kamue oprannyecKkue coeMHeHUs

[IpenenpHble OOHOATOMHBIE COUPTBHL. METAaHON W 3TAHOJ: CTPOCHHE,
¢usznyeckue W XHUMUYECKHME CBOMCTBA (PEaKIMH C aKTHUBHBIMH METaJUIaMH,
rajJlOr€HOBOJIOPO/IaMH, TOpPEHHE), IHpUMEHEHHE. BoJoponHble CBSI3U MEXKIY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOJAa U 3TaHOJIA HA OPTaHNU3M YEJIOBEKA.

MHoOroaroMHple  CHUPTBL. OJTUJEHIVIMKOAb M  IJIMLIEPHUH: CTPOCHHE,
¢usznyeckne W XMMHYECKHE CBOICTBa (B3aUMOJEHCTBUE CO  IIEIOYHBIMU
MeTaJlJlJaMHi, KaueCTBEHHAasl PEaklMsi Ha MHOTOaTOMHble crupThl). [leificTBue Ha
opraHusM uesoBeka. [ [pumenenue rimnepusa U 3THIICHTJIAKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (U3NYECKHE M XHUMUYECKHE CBOWCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpperunpl U kemouwvl. DOpMANBAETHA, aleTAIbIETHA: CTPOCHHUE,
(¢u3znyecKkue U XMMHUYECKUE CBOMCTBa (pEakUMM OKHMCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbBIE PEAKIIMH ), TIOJYUYECHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbUHas U
YKCYCHasi KHCIIOTBI: CTpOeHHe, (pU3nueckre W XMMHUYECKHEe CBOICTBa (CBOMCTBA,
oOmrye s Kiacca KHCIOT, peakius 3TepuuKalnm), MoJydeHHe U MPUMEHEHHE.
CreapuHOBasi U OJEMHOBAsI KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KHUCIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucCHOT. [‘maponus
cnoxHbIX 3upos. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonornyeckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCU(HUKanus  yrJeBOJOB  (MOHO-, JU- H
noyucaxapuabl). [ roko3a — mpocTelmmi MOHOCaxapul: 0COOEHHOCTH CTPOEHUs
MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA (B3aUMOJACHCTBHE C




runpokcuaoM meau(ll), okucnenne aMMuadHbIM pacTBopoM okcuma cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TIIOKO3bI), HAXOXJECHWE B TPUPOJE, NMPUMEHEHHUE,
ounosiornyeckas poiab. @orocunte3. OpyKTo3a KaK H30MEP TIIFOKO3BI.

Kpaxman u memnono3a Kak npupojHbie noiaumepbl. CTpoeHue Kpaxmania u
nenono3bl.  du3nueckue M XMMHUYECKME CBOWCTBA Kpaxmana (TUIPOJIu3,
KAaueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HX MPEBpAICHUN:
pOBE/ICHNE, HAONIOJCHUE U OMNHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHHE 3TaHOJIa
okcuaoM Menu(ll)), MHOroaToMHBIX CHHUPTOB (B3aMMOJCHUCTBUE TJIMIIEPUHA C
rugpokcuoM meau(ll)), anpaernioB (OKUCIEHHE aMMUAYHBIM PAaCTBOPOM OKCHA
cepeopa(l) m ruapoxcumom wmeau(ll), B3aumozeiicTBUe Kpaxmanaa C HOIOM),
IPOBEJICHHE MPAKTHUECKOW pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaqn.

Bolunicnienuss mo ypaBHEHMIO XUMHYECKOM peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJAHOTO BEIIECTBA WM MPOAYKTa PEAKIIUU MO M3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIIUHN).

A3oTcozeprKalue OpraHu4eckue CoOeIMHEeHMUS.

AMMHOKHCIIOTHI Kak am(pOTepHble OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benku Kkak NpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenuHenus. [lepBuuHasi,
BTOpPUYHAsT W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, IEHATYpallMsl, KAYECTBEHHBIE PEAKIIMK Ha OEJIKU.

OKCIIepUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEHIECTB W HMX MPEBpalCHUN:
HAOJIOICHUE U OMHMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JeHATYpaIns OCIKOB MpU
HarpeBaHUM, LIBETHBIE PEAKIIMK OEIIKOB.

BbicokoMouieKyJIsIpHbIE COeITMHEHUS]

OCHOBHbBIE TOHSTUSI XUMUU BBICOKOMOJICKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALIUU, CPEIIHSIST MOJIEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEIUHEHHN —
MOJIMMEpHU3AIUs U MOJTUKOHEHC AL

DKCHEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MpEBpaIleHU:
O3HaKOMJIEHHE ¢ 00pasiamMu MPUPOJHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeaMEeTHBIX CBsI3el MPU U3YYEHUH OPTaHUYECKON XUMUU B
10 kmacce OCYIIECTBIsIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAYYHBIX MOHATUN, TaK W MOHATUMN, SBISIOUIMXCA CHUCTEMHBIMU ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO1ue ecTecCTBEHHO-HAYYHbIE TIOHATUSA: SIBICHUE, HAYYHBIA (aKT, TUIOTE3a,
3aKOH, TEOpHSs, aHAU3, CUHTE3, KIacCHU(pHUKAIUs, TePUOAUIHOCTb, HAOIIOIEHUE,
U3MEpEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

duszmka: wmatepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKyIa,
HEPreTHYECKU YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOe COCTOSIHHE
BEIIEeCTBa, (PU3MUECKUE BETUYUHBI U SUHUIIB UX U3MEpPEHUSI.

buonorusi: kierka, oprau3Mm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OHMOJOTMYECKH AaKTHUBHBIE BellecTBa (O€JIKH, YIJIEBOABI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOAbI, MOJIE3HbIE UCKOMAeMble, TOTLTUBO,
PECYPCHI.

TexHONOTHS: THINEBbIE TMPOMYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHWUS,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThbl, MaTepUalbl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUM

XUMUYECKU d7eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0Ji0uKa. DHEPreTUUeCKue YpOBHH, MOAYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpenesieHus: JIEKTPOHOB MO OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH u Ileproanyeckas cucremMa XUMUYECKUX JIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA W [lepuoanueckor CUCTEMBI
xumuueckux 3yieMeHToB JI. M. MeHnueneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX MMH TIPOCTBIX M CJIOXHBIX BEIIECTB MO TPYyMIaM U TEPHOJIaM.
3Ha4YeHHE MMEPUOJIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHne BemiecTBa. XUMHYECKas CBsI3b. BuAbl XUMHUYECKOW CBS3H
(koBaJIeHTHasi HEMOJsipHas M MOJspHas, UOHHAsA, MeTauinyeckas). MexaHUu3Mbl
0o0pa3oBaHMsl KOBAJICHTHOW XHMHYECKOW CBsi3u (OOMEHHBIH H  JOHOPHO-
aKLeNnTopHblil). BomopoaHas cBA3b. BalleHTHOCTb. DNEKTPOOTPHULATEIBHOCTb.
Crenenp okuciieHus. IOHbI: KATHOHBI U AaHUOHBI.

BemecTtBa  MOJEKYJIIPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BELIECTBA. [HIbl KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PELIETKH.

[TonsTne o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.



Knaccudukanus HEOPraHUYECKUX COCIMHEHU. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. [eHeTMYecKas CBA3b HEOPraHWYECKHWX BELIECTB,
MPUHAJICKAIUX K PA3JTMYHBIM KJIAaCCaM.

Xumuueckass — peakuus. Knaccupukanuss XMMHUYECKHMX — peakuuid B
HEOPTaHUYECKOM M OPraHUYECKON XHMHHU. 3aKOH COXPAHEHHMSI MacChl BELIECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS YIHEPTUH MPU XUMHUYECKUX PEaAKIIHIX.

CkopocTh peakiuuu, €€ 3aBUCUMOCTh OT pa3inyHbIX (QaxTopoB. OOpaTuMbIe
peakuuu. XuMHUYECKOoe paBHOBecHe. DakTopbl, BIUSAIOIIME HA COCTOSHHE
xumuueckoro pasHosecus. [Ipunmun Jle Hlarenbe.

Dnektponutuyeckas auccounanus. CuiabHblie U ciadble dnekTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAs, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCAUTENBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCNEpUMEHTAIbHBIE METOJIbl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
neMoHcTpauus Tabnun «llepuoanueckas cucremMa XuMuueckux snementoB [l. .
MeHneneeBa», U3ydeHHE MOJIENEH KPUCTAUIMUECKUX PEMETOK, HAOIOICHUE U
OTHMCAaHWE JEMOHCTPAIIMOHHBIX M J1a00OPATOPHBIX OMBITOB (Pa3JIOKEHUE TEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEACICHUE CPEIbl PACTBOPOB BELIECTB
C TMOMOUIBI0 YHHUBEPCAIBHOIO HWHJMKATOpAa, PpEaKIMH HOHHOTO OOMEHa),
MPOBE/ICHUE NIPAKTUYECKON paboThl «BiusHue paznuuHbIx (akTOPOB HA CKOPOCTh
XAMHUYECKON PEAKIUN.

Pacuérnble 3anaumn.

Pacu€tel 1O ypaBHEHMSAM XMMHYECKHX pEakUHUil, B TOM YHUCJIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HCIIOJIB30BAHUEM IOHATHUS «MacCOBas
JIOJIS1 BELLIECTBAY.

Heopranunyeckasi xumms

Hemeraiuel.  [lonmoxenne HemerauioB B llepuoanueckoi  cucreme
xumuyeckux snemeHToB [[. M. MenpeneeBa U 0COOEHHOCTU CTPOEHHUS aTOMOB.
®duzryeckre CBOMCTBA HEMETAJUIOB. AJUIOTPOIMS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yrieponaa).

XUMUYECKHE CBOMCTBA BAXKHEWIIIMX HEMETAJUIOB (rajoOreHOB, CEPbI, a30Ta,
dochopa, yrmepoma U KpeMHHS)) M UX  COCOWHEHUN  (OKCHIIOB,
KHCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOAHBIX COCTUHEHU ).

[IpyuMeHeHnEe BaXXHENIIINX HEMETAJIOB U UX COCIUHEHUM.

Meramnel. Ilonoxxenne meramnos B Ilepuoandeckon CUCTEME XHMHUYECKHUX
anemenToB [I. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UYEK
aToMOB MeTajuioB. O6mue gusnueckue cBoricTBa MeTauioB. CruiaBbl METaJLIOB.
DIIEKTPOXUMHUYECKUN Pl HATPSHKEHUI METaJIIOB.

XUMUYECKHE CBOMCTBA BaKHEWIMX METAUIOB (HATPHWH, Kalui, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, MEJIb) U UX COCAUHEHUN.



OO1ue cnocoObl moiyuyeHus: MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YyYEHHUS BEIIECTB W HMX MPEBpAICHUN:
M3yYEHHE KOJUICKIIMU «MeTalibl M CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pElIeHUE
AKCIEPUMEHTAJIbHBIX 3a/a4, HaOJIOJIeHHEe M OIMCAaHHE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBHE THAPOKCHIA ATIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHBIC PEAKIIUU HA KATUOHBI METAJUIOB).

Pacuérnrbie 3agaun.

Pacu€Tel mMacchl BemiecTBa WiM 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM O0ObEMY OJHOTO M3 YYACTBYIOIIMX B pPEAKIMH BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIH OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XumMus ¥ KU3Hb

Ponp xumum B 00ecredyeHHH HKOJOTHUECKOM, IHEPTETHUYECKON U MHIIEBOM
0e30macHOCTH, Pa3BUTHH MeAWIMHBL. [loHATHE O HAyYHBIX METOJaX MO3HAHUS
BEIIECTB U XUMUYECKUX PEAKLIHM.

[IpencraBnennst 00 OOMMX HAyYHBIX MPUHIUIAX  TPOMBIILICHHOTO
MOJYYCHUS BaXKHEHIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPUATIOB. BAXKHEWIIHNE CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKLIHMOHHBIE MaTEpualbl, KpPACKH, CTEKJIO, KEepamuKa,
MaTepuasbl s JJEKTPOHUKH, HAHOMATEPUAIIbl, OPTAHUYECKUE U MHUHEPAJIbHBIC
yao0peHus.

XuMHST U 3J0pOBBE YEJIOBEKAa: MpaBWJIa HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaToB, MpaBuia OE30MaCHOTO MCIIOJIb30BaHUs MpernapaToB OBLITOBOW XUMHUU
B IIOBCEIHECBHOM KU3HH.

MesxnpenMeTHbIE CBA3H.

Peanmuzanmst  MeXNpeIMETHBIX  CBSI3eM MNpH  HM3yYeHUHM  OOmeHd U
HEOpPraHU4eCcKol XUMUM B 11 Kjacce OCyIIeCTBISIETCA YEPE3 MCIOJIb30BAHUE KaK
OoOIMX ©CTeCTBEHHO-HAYYHBIX TMIOHSATUH, TaK W TIOHATHHA, SBIISIOIIUXCS
CHCTEMHBIMU JUIS1 OTAEIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, KiaccupuKaius, IMepUOJUIHOCTh, HAOJIOICHHE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, ABJICHHUE.

®dusukKa: MaTepus, SJHEPTHsl, Macca, aToOM, JIEKTPOH, TPOTOH, HEUTPOH, HUOH,
W30TOM, PAIMOAKTUBHOCTh, MOJICKYJIA, SHEPTETUYECKUN YPOBEHD, BEMIECTBO, TEIIO,
00bEM, arperaTHoe COCTOSIHHE BEIeCcTBa, (PU3WYECKUE BEIIMYUHBI M €UHUIIBI MX
MU3MEpPEHUSI, CKOPOCTb.

buonorusi:  kneTka, opraHu3M, S3KOCHUCTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpPraHU3ME.



['eorpadusi: MuHepanbl, TOpHbIE MOPOABI, MOJIE3HbIE UCKOMAaeMble, TOTLTUBO,
pecypchl.

TexHonorus: XuMuU4yeckass NMPOMBILUIEHHOCTh, METAJUIYPIHsl, IPOU3BOJICTBO
CTPOMUTEIIBHBIX MAaTEPUAIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IIHILIECBAs
IPOMBIIUIEHHOCTh,  (papMalleBTUYECKass  MPOMBIILIEHHOCTb,  ITPOU3BOJCTBO
KOCMETHYECKMX IIPenaparToB, IPOU3BOACTBO KOHCTPYKLHMOHHBIX MAaTEpUAJIOB,
AJIEKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 10 XUMHNHA
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
o0ydJaronmuMucs TPOrpaMM CpemIHero o0Omero oOpa3oBaHus (JIMUHOCTHBIM,
METaNnpeJIMETHBIM M TpeAMETHbIM). HaydHo-MeTonuueckol OCHOBOM  JiJis
pa3paboTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS MPOTpamMM CPEAHEro OOIIero
00pa3oBaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM € CHCTEMHO-AESTEILHOCTHBIM MOJIXOJOM B CTPYKTYype
JUYHOCTHBIX Pe3yJIbTaTOB OCBOEHHUSI NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIICIEHBI CIIETYIONINE COCTABIISAIONIME:

OCO3HaHUE OOYYAIOMIMMUCS POCCUMCKOM TpakJIaHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTUA U CAMOOIIPEIETICHUIO;

HaJIMYME MOTHUBAIMH K O0YYCHHIO;

I[eJICHANPABICHHOS Pa3BUTHE BHYTPCHHUX yOEKIEHUN JTUYHOCTA HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaJAUIIMKM 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTH OOyYarouuxcsi PyKOBOJCTBOBATbCS B CBOEH
JESATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMHU, TPUCYIIUMU IIEJIOCTHOU
CHCTEME XMMHUECKOr0 00pa30BaHMs;

HaJIM4KEe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYPbl U CIOCOOHOCTH CTaBUTh
LEIU U CTPOUTH KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHHUS MpeamMeTa «XUMHUS» JIOCTUTAIOTCS B
CANHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTM B COOTBETCTBHH C
T'YMaHUCTHYECKUMU, COMMOKYIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHU
U HaealaMd POCCUUCKOTO TPaKJaHCKOro O0OIlecTBa, MPUHATBIMH B OOILECTBE
HOPMaMM Y  TpaBWIAMH  TOBEJEHUS,  CIHOCOOCTBYIOUIMMHU  Mpoleccam
CaMOTIO3HAHUS, CaMOPa3BUTHsI W HPABCTBEHHOTO CTAHOBJIEHUS JIUYHOCTU
00ydJaronmxcsi.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MpeaMera «XUMHUS» OTPaAXKAIoT
c(hOPMUPOBAHHOCTh ONBITA [IO3HABATEIIBHOW W MPaKTUYECKOM JAESTENbHOCTU
oOyyJaroumxcs o peaju3alu NPUHITHIX B OOLIECTBE IIEHHOCTEH, B TOM YHCIIE B
YaCTHU:

1) rpamIaHCKOr0 BOCIIMTAHMS

OCO3HaHUSI 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TIPAaB U 00513aHHOCTEH,
YBaXEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COLMAIBHBIX HOPMax W TMpaBWIAX MEXIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH TpPHU CO3JaHHUH
y4eOHBIX MPOEKTOB, PEIIEHWH YYEOHBIX M MO3HABATENbHBIX 3a71a4, BHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaThb M IPUHUMAaTb MOTHUBBI, HAaMEPEHHUs, JIOTHKY U
apryMEHThI IPYIMX IPU aHAIM3€ PAa3IM4YHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IATPHUOTHYECKOT0 BOCTIUTAHMS:

[EHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACJIEIUI0
OTEUYECTBEHHON XUMHUU;

YBa)XEHUsI K MPOIECCY TBOpPUECTBA B OOJACTHM TEOPUU U IMPAKTUUYECKOTO
IPUMEHEHUS XHMHHU, OCO3HAHMsI TOTO, YTO JOCTUXKEHHUS HAyKU €CTh pe3ysbTar
JUINTEIbHBIX ~ HAOMIONEHUH, KPOMOTIMBBIX  OKCIEPUMEHTAIBHBIX  IOMCKOB,
MOCTOSTHHOTO TpyJa YYEHBIX U MIPAKTHUKOB;

UHTEpeCa M I103HABATEJIbHBIX MOTHUBOB B IIOJYYEHUU M IOCIEIYIOIIEM
aHaJin3e MHQOpPMAIMKU O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHS;

CIIOCOOHOCTH OLIEHUBAaTh CUTYallUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMH,
U IPUHHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH;

TOTOBHOCTU OIIEHUBATh CBOE MOBEACHHE M TMOCTYIKH CBOMX TOBApPHUIICH C
NO3UIMI HPAaBCTBEHHBIX M INPABOBBIX HOPM M OCO3HAaHUE IOCIEACTBUN ITHX
HOCTYIKOB;

4) popMUpPOBaHUSA KYJIbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTeH 370poBOro M Oe3zomacHOro oOpa3a KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (pH3MUYECKOMYy U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHust TmpaBuil 0e30MacHOro OOpallleHHus C BELECTBAaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJIOBOU JAEATEIBHOCTH;

NOHMMAHUSA UEHHOCTH TPaBWJI HWHAMBUAYAIBHOTO M  KOJUIEKTHBHOTO
0€301acHOro MOBEJACHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HaHHUS NMOCJEACTBUM W HENPUATHS BPEAHBIX NMpPUBBIUEK (YHNOTpeOIeHUs
aJIKOT0JIs, HAPKOTHKOB, KYpEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Yy4eOHO-HMCCJIEeI0BaTEIbCKON
NESATEIBHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JpPYrMX BHIAX
NESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUUECKUX 3a/ad
COLIMAJILHOW HAIPaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIbI);



UHTEpeca K MPAKTHUECKOMY M3YUYEHHIO MPOodeccuil pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOISIM TPyAa U pe3yibTaTaM TPYyAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHON TpPaeKTOpUU
oOpazoBanus, Oynymied npodeccuu U pealu3aliid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMHUU, HHTEPECOB U
noTpebHOCTEeH 0011IecTBa;

6) 3K0J10rM4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1IEJIECO00PAa3HOr0 OTHOLIEHUS K MPUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00AJBbHOTO XapaKTepa H3KOJOTHYECKUX MpoOJieM, BIMSIHUA
HSKOHOMMYECKHUX IPOLIECCOB HA COCTOSTHUE ITPUPOTHON U COUUAIIBHOU CPELIbI;

OCO3HaHHS HEOOXOAMMOCTH HCIOJIBb30BAaHUS JIOCTHIKEHUM XUMHUM JUIs
peuIeHus BOIIPOCOB PALIMOHAIIBLHOTO IPUPOAOIIOIb30BaHNS];

AKTUBHOTO HENPUATHS JCUCTBUW, MPUHOCIIIMX BpEI OKPYXKaKOLIEH
IPUPOJIHON cpefie, YMEHHs] MPOTHO3UPOBATh HEOIArONMPUSATHBIE SKOJIOTHUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUI U IPENOTBPALIATh UX;

HAJIM4HsI PA3BUTOIO HKOJIOTMYECKOTO MBILUICHUS, 3KOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH DKOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIIBHOW, KOMMYHMKATHBHOM M COLHMAIBHOU
NPaKTHUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HJICOJIOTHU
xeMo(doouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON IPAKTHUKY;

NOHMMaHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHus €€ polu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3AAHMU ILIEJIOCTHOTO
IPEJICTaBICHNUs 00 OKPYXalOIIeM MHUpPE KaK O €JUHCTBE IPUPOJIbI U YEJIOBEKA, B
NO3HAaHWW NPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHWH NPOOJIEM COXpaHEHUs
IIPUPOHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUHM JJs  COBPEMEHHOI
LIMBHJIM3AIMM: B €€ TyMaHUCTUYECKOM HAIIPaBICHHOCTHM M BaXHOM pOJIM B
CO31aHUU HOBOM 0a3bl MaTEpUAIbHON KYJIBTYPbI, PEIICHUHU II100aIbHBIX IPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUYECKOM, MUIIEBON U
HKOJIOTUYECKO O€30MacHOCTH, B PA3BUTHUM MEIUIMHBI, 00ECIIEYCHUH YCIOBUM
YCHENIHOTO TPyAa U SKOJOTUYECKH KOMGPOPTHOM KU3HU KaXKIOro 4YiEeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTU: IIOHUMAaHUs CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh



NoJlydyaeMble 3HAHUA Ui aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHUS J1eJaTh 00OCHOBAaHHbBIE 3aKIIOYEHUS Ha
OCHOBE HAay4HbIX (PaKTOB W HMEIOIIMXCS MJaHHBIX C LENbI0 MOJNyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XHMHUYECKHE 3HAHUS IS
peleHust mpo6JieM B peabHBIX )KU3HEHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa3OBaHUIO U
caMo00pa30BaHUIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHMH N0 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSAMU;

UHTEpeca K 0COOCHHOCTSIM TpyZa B Pa3luYHbIX cepax mpodheccuoHaTbHOM
JESITEIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenmeTHble pe3yiabTaThl OCBOCHHUS Y4eOHOTO MpeaMeTa «XUMHs» Ha
YPOBHE CpeHEro 00IIero 00pa3oBaHus BKIIIOYAIOT:

3HaYMMble A8 (OpMHUPOBAHUS ~ MHUPOBO33PEHUS  OOYHAIOLIUXCS
MEXIUCUUIUITMHAPHBIE (MEXIIPEAMETHbIE) 00IeHayYHbIe MOHSITUS, OTpa)Karollue
[EJIOCTHOCTh HAyYHOW KapTUHbI MHpa U CHEHU(PHUKY METOJOB TMO3HAHUA,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPTus, SIBICHUE,
npoliecc, CUCTeMa, HayuHbli (paKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOICHNE, U3MEPEHHE, SKCIIEPUMEHT U IpyTHe);

yHHUBEpCaJbHble yueOHbIE NEHCTBUS (IO3HABATENIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISTUBHBIE), o0ecrneunBarome dbopmupoBanue GyHKIIMOHATEHOU
I'PAaMOTHOCTH M COLIMATBHON KOMIETEHIUU 00YYarOIuXCs;
CHOCOOHOCTh 00yYaromuxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MAPOBO33PEHYECKUE 3HAHUS M YHUBEPCAIbHBIC YUCOHBIC
JICVCTBHS B MIO3HABATEIIBHON U COLUAIIBHOM MTPAKTHUKE.

MeranpeaMeTHble PE3yJAbTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABAaTEIbHBIMU, KOMMYHUKATUBHBIMU U  PETYJSITUBHBIMU
NEUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMHU yueOHbIMH NMO3HABATEJIbHBIMH
JeliCTBUSIMU:

1) 0a30Bble JIOrHYeCKHUE TEeMCTBHSA:

CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  MpoOsIEMYy,
BCECTOPOHHE €€ pacCMaTPUBAT;

ONPENEIATh LENN JEATEIbHOCTH, 33/aBas IapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIILUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABIMBATH MX B3aUMOCBS3b,



WCITOJIb30BAaTh COOTBETCTBYIOIINE TOHITHS NIl OOBSICHEHUS OTIEIbHBIX (DaKTOB U
SIBJICHUI;

BEIOMPATh OCHOBAaHWUS W KPUTEpUH JJIs1 KiIacCH(PUKAIMKA BEMIECTB U
XUMUYECKUX PEAKIUH;

yCTaHaBJIMBATh MPUYMHHO-CIEJICTBEHHbIE CBSI3M MEXAY H3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTHYECKUE pPACCYKIEHUsS (MHIYKTUBHBIC, JIETyKTUBHBIC, II0
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYMS B paccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTH B MPOLECCE MO3HAHUSA, UCTIONb3yEMbIE€ B XUMUU CUMBOJIMYECKUE
(3HAKOBBIC) MOJIEIH, TPEOOPA30OBHIBATH MOJICIIbHBIE TIPEICTABICHUS — XUMUYCCKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYeCKas (opMmylia, ypaBHECHHUE XUMHYECKOU
peakiMy — MpU PEIICHUH Y4YeOHBIX MO3HABATEIbHBIX M MPAKTUUECKHX 3a]1ad,
IPUMEHSTh HAa3BaHHbIE MOJEJIbHbIEC NIPEICTABICHUS ISl BBISIBICHHS XapaKTePHBIX
MPU3HAKOB M3y4aeMbIX BEIICCTB U XUMHUYECKUX PEAKITHH.

2) 6a30BbIe HCCJIEI0BATEIbCKHE NeiliCTBUSA:

BJIAJC€Th OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB M XUMHUUYECKHX
peakuuit;

bopMyIMpOBaThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMS, UCTIOIB30BATh MMOCTABIEHHBIE
U CaMOCTOSATETHHO C(OPMYyIUpPOBAHHBIE BOMPOCHI B KayeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS THIOTE3bl IO MPOBEPKE MPABUIHLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJ€Th HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAaHUS M  MPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJA0M
mporecca, CaMOCTOSITENIBHO IPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIHpOBATH
00001IeHHS ¥ BBIBOJIBI OTHOCUTEIHLHO JTOCTOBEPHOCTH PE3YIIHTATOB MUCCIICIOBAHNSA,
COCTaBJIATH OOOCHOBAHHBIM OTUYET O MpOIeIaHHON padoTe;

npuoOpeTaTh OMNbIT YYEHUYECKOW HCCIEAOBATEIbCKOM M MPOEKTHON
NESATEILHOCTH, TPOSBISATh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOWCKY METOJIOB pEIICHUs] MPaKTUYECKUX 3a/1ad, NPUMEHEHUIO Pa3InIHBIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ nunopmanuei:

OpUEHTHUPOBATHCA B PA3IMYHBIX HCTOYHMKAX HH(OpManuu (Hay4HO-
MOMyJIsipHAsl JIUTEparypa XUMHUYECKOTO COJEp’KaHUsI, CIPAaBOYHBIE MOCOOWS,
pecypcbl MHTepHETa), aHamTu3upoBaTh WH(DOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIpE/ICTaBIICHUS], KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



bOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope wH(OpPMAIMK, HEOOXOAWMMOW IS BBIMOJHEHUS YYEOHBIX 3aaad
OIIPEENEHHOTO TUIIA,

npUOOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO ~ BHIOWpAaTh  ONTUMaJbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUarpaMmbl, TAOIHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KayecTBE CpeAcTBa Impu pabore ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((pusnyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMYIibl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIONBb30BaTh W NPeoOpazoBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJISTHOCTH.

OgyaieHHe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYUIECTBY OOCYKJIaeMOM TEMBI B X0Ji€ AUanora u/miu
JTUCKYCCUHW,  BBICKa3bIBaTh  WjaAeH, (GOPMYJIUPOBATh CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

BBICTYNIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIHHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BHITIOJIHEHUU
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUECKOW pabOThl MO0 MCCIIEJOBAHUIO CBOMCTB
M3Yy4aeMbIX BEIECTB, peaanu3alui yIYeOHOro MpoeKTa U (POPMYIUPOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUIN IMyTEM COTJIACOBAHMS TO3WIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OgyaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU A1eHCTBUSMMU:

CaMOCTOSITEJIbHO IUJIAHUPOBaTh W OCYIIECTBISATh CBOIO TMO3HABATEIbHYIO
NeATEILHOCTh, Ompenesisis e€¢ Ienu W 3aJadyd, KOHTPOJMPOBATH U TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M ACUCTBHA Mpu
BBINIOJIHEHUH YYEOHBIX UM HCCIEAOBATEeNIbCKUX 3ajad, BbIOMpaTh HauOoliee
3 PeKTUBHBIN CcMOCO0 HMX pEIICHUS C Y4E€TOM IOJYYEHMs] HOBBIX 3HAHUU O
BEIECTBAX M XUMHUUYECKUX PEAKIIUSIX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HA OCHOBE CaMOaHaln3a
¥ CAaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XuUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh ~ NPEICTABICHUH O XHMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KapTUHBl MHpPA, pPOJM XHMHUM B IIO3HAHUMU SIBJICHUU
opuponbl, B (HOPMHUPOBAHMM MBIIUIGHUS H  KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW IPaMOTHOCTH, HEOOXOAUMOM JIJIsl pEeIIeHUS MPAKTUYECKUX 3a7a4



U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO U MPUPOJAHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralIMe TMOHATHS (XMMHUYECKUH DJIEMEHT, aToM, JJIEKTpPOHHas
0001104Ka aTOMa, MOJIEKYJIa, BAIGHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBS3b, CTPYKTypHasi (opmyna (pa3BEépHyTas W COKpaAIIEHHAs), MOJIb, MOJIIpHAs
Macca, MOJIPHBIM O00BEM, YIJIEPOMHBIN CKeJeT, (PYHKIMOHAIBHAS TPYIINA,
paavkan, u30Mepus, H30Mepbl, TOMOJIOTHYECKHUI PsJI, TOMOJIOTH, YTIIE€BOIOPOIbI,
KUCJIOPOJ U a30TCOJEpKaIue COCAUHEHHUS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIMHEHHUA); TEOPUH U 3aKOHBI (TEOPHsSI CTPOEHUS
oprannueckux BemiectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XUMHUU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalue B OCHOBE MOHUMAHUS TPUYUMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX
SABJICHUH, (PAKTOIOTHUECKHE CBEACHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€30MacHOM HCIIOIb30BAHUN BAXKHEHIITUX OPTraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKON JEATEIbHOCTU YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIIATh XapaKTEPHBIC MPHU3HAKH MOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIUE ITOHATHS MPU
ONMCAaHHUH COCTABA, CTPOCHMS Y MPEBPALIEHNUN OPTAHUYECKUX COEAUHEHU;

c(hOpMUPOBAHHOCTh YMEHHM HCIIOIb30BaTh XUMHUYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHMSI MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW)
dbopMyn OpraHMYEeCKMX BEUIECTB W YpaBHEHUH XUMHUYECKUX PEAKIUH,
M3TOTaBJIMBAaTh MOJIEJIM MOJIEKYJ OPraHMYECKUX BELIECTB JJISI WJUIKOCTPALUUA X
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIIMBATH MPHUHAMICKHOCTh H3YYCHHBIX
OpPraHMYeCKHUX BEIIECTB IO HUX COCTaBY U CTPOCHHUID K OMNPEACIIEHHOMY
KJIACCy/Tpynne COeIUHEHUN (YIJIeBOJOPOIbl, KUCIOPOA U a30TcojepKalliue
COCIMHEHMSI, BBICOKOMOJICKYJIIPHBIE COEIMHEHUs), JaBaTh MM Ha3BaHUS 110
cucteMatnyeckorr HomeHkiarype (IUPAC), a Takxe NMpUBOAWTH TPUBUAIHHBIC
Ha3BaHMS OTACJIBHBIX OPraHUYECKUX BEIIECTB (PTUJIEH, MPOMUJIEH, alleTHUJICH,
ATWJICHTJINKOJb, TJHIECPUH, (eHod, (HOopManbAeTH, aleTalbIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIIF0K034,
bpyKTO3a, Kpaxmal, eJIJIi0JI03a, TIUIHH);

c(hOPMUPOBAHHOCTh yMEHUSI ONPEIEIATh BHUILI XUMHUYECKOH CBS3U B
OPraHMYECKUX COEAUHEHUSX (OJAMHAPHBIE U KPATHBIE);

c(hOPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TIOJIOKEHUSI TEOPUU CTPOCHUS
opranuyeckux BemiectB A. M. BytnepoBa 1151 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMS; 3aKOH COXPAHEHUSI MacChl BEILIECTB;



chOpMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu3oBaTh  COCTaB, CTPOEHHE,
bu3NYecKue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH Pa3IUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, JTWJICH, MPOIMJICH, arleTHJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAaHOJ, STAHOJ, STUJICHIJIHUKOJIb,
TJIMLEPUH, (PEHOJI, alleTalIbJIeTHl, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), WUTIOCTPUPOBATh TE€HETUYECKYIO
CBSI3b MEXKIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XWMUYECKHX PEaKIHil C
UCITIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BATh UCTOYHUKHU YTIIEBOJAOPOIHOTO
ChIpbsi  (He(Th, NPHUPOJHBIA Ta3, Yrojb), CHOCOOBI HX MepepaboTKu U
MPAKTUIECKOE TPUMEHEHUE TIPOYKTOB MEPEePadOTKH;

c(hOpMUPOBAHHOCTh YMEHHA MPOBOJUTH BBIUMCICHUS TI0 XHUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOAHOTO BELIECTBA WJIM MPOAYKTa
peakiMy IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOIO M3 HCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEaKITNH);

c(hOpMUPOBAHHOCTh yMEHHWH BIANE€Th CHUCTEMON 3HAaHUNW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH TPU MU3yUYCHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOJII0IeHNEe, U3MEPEHUE, SKCIEPUMEHT, MOICIIMPOBAHUE),
UCIIOJIb30BaTh CUCTEMHbIE XHMHMUYECKHE 3HAHUS JUIsl MPUHSTHS pEIIEHUN B
KOHKPETHBIX JKM3HCHHBIX CHUTYallUsX, CBS3aHHBIX C BEIIECTBAMH H HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBuJja MOJIb30BaAHUS XUMUYECKOM
NOCYJI0O M J1abopaTOpHBIM O0OPYJOBAaHMEM, a TaK)Ke MpaBuia OOpalleHus ¢
BEIIECTBAMHU B COOTBETCTBUM C MHCTPYKLHUSMH MO BBIITOJHEHHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh YMEHUW TUUIAHUPOBATH W  BBIIOIHATH XUMHYECKUI
HKCIIEPUMEHT (IIPEeBpPAILIEHUs] OPTAaHUUYECKHUX BEILIECTB MPU HArpEeBaHUU, MOJTyUYECHUE
TWJIIEHA M M3YyYEHHE €ro CBOMCTB, KAaueCTBEHHbIE pPEaKUUU OPraHUuYeCKUX
BEIIECTB, JCHATypalusi OCJIKOB NMpU HArpEeBaHWH, IBETHHIC PEAKIIUU OEIKOB) B
COOTBETCTBUU C TMpaBWIAMHU TEXHUKH OE€30MacHOCTH TMpU OOpalleHUuH C
BEIIECTBAMH M JAOOPATOPHBIM OOOPYJIOBAaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUYECKOTO JKCIEpHUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUpPOBATH BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAIM3UPOBATh XUMHYECKYIO
uHbOpMaIMIO, TOMYyYaeMyI0 M3 pa3HbIX HMCTOYHHKOB (CpEeICcTBa MacCOBOM
uHopmaruu, UuTepHeT u aJpyrux);

c(hOpMUPOBAHHOCTh ~ yYMEHMH  coOMIoAaTh  MpaBWJia  IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEILHOCTH B IEJSIX
COXpAaHEHHS CBOETr0 3J0POBBS M OKpY)KAIOIIEH MPHUPOIHON Cpeibl, 0OCO3HABATH



OINaCHOCTh BO3JCHUCTBUS HA YKWBBIE OPTraHU3Mbl OINPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbica mokazatens [IJIK, moscHsaTh Ha mpuMmepax CrocoObl
YMEHBIICHUSI W NOPEAOTBPALLCHUS HX BPEOHOIO BO3JCUCTBUS HAa OPraHU3M
YEJIOBEKA;

JUIsi 00yYaroumxcsi ¢ OrpaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
MPUMEHSATh 3HAaHWSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHYECKUX SBJICHUIM;

JUISL CHENbIX M CHA0OBUASIIMX OOYYalOIIUXCSA: YMEHHE HCIOIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHuu JI. bpains ais 3anucu XuMHUYeCKUuX

dbopmyiL.

11 KUIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUs Kypca «OOmas v HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(hOPpMHUPOBAHHOCTh  MPEJCTABICHUNA: O XHUMHYECKOM COCTaBJISIONIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, POJM XHMHH B IIO3HAHUM SIBJICHUUI
OpupoAbl, B (QPOPMUPOBAHUU MBIUUICHHS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIHMOHAJIBLHOM TPaMOTHOCTH, HEOOXOIUMOM ISl peLIEHUs TPAKTUYECKUX 3a/1a4
U 9KOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3JI0POBBIO U NPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKHMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAIOIINE MOHATUS (XUMHUYECKUN 3JIEMEHT, atoMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpOUTAIM aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBIA OO0BEM,
BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTD, CTENEHb OKUCIICHMS, XUMUYECKAsl CBS3b
(KOBaJIeHTHAas1, MOHHAsI, METAILINYECKAsl, BOJOPOAHAS ), KPUCTAIIMYECKAsl PEIIETKA,
TANBl ~XUMHUYECKUX  PEAKUUM, PaCTBOpP, DJIEKTPOJHUTBI,  HEIJIEKTPOJIUTHI,
AIEKTPOJIMTUYECKAS] AUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOM pEeakUUHd, XUMHUYECKOE PABHOBECHE); TEOPHUH M 3aKOHBI (TEOpHs
AIEKTPOJIMTHYECKON JaucconManuu, nepuoauueckun 3akoH J[. M. Menneneesa,
3aKOH COXPAHEHUs MACChl BEILECTB, 32KOH COXPAHEHMS W MPEBPALICHUS SHEPTUU
IpU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHUN S3BIK XHUMUHU,
MHUPOBO33PEHUYECKUE 3HAHUS, JICKALIME B OCHOBE MOHUMAHUS NPUYMHHOCTH HU
CUCTEMHOCTH XMUMHYECKHX SIBICHUN, (PaKTOJOTUYECKUE CBEIEHUS O CBOMCTBaX,
coCTaBe, MOJIyYeHUU U 0€30MaCHOM UCIOJIb30BAaHUU BAKHEHIINX HEOPTraHMUECKUX
BEILECTB B OBITY U IPAKTUYECKOM ESITEIbHOCTH YEJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEPHbIC MPU3HAKU MOHSITHUH,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HCMOJb30BATh COOTBETCTBYIOLIME IMOHATHS MHPU
ONMCAaHUU HEOPIaHUYECKUX BEIIECTB M UX IIPEBPAILCHHUIA;

c(OpMHUPOBAHHOCTh YMEHHM HCIHOJB30BaTh XUMHUYECKYI0 CHMBOJHKY IS
cocTaBieHuss (HOpMyan BEIIECTB M  ypaBHEHUH XUMHUYECKUX  PEaKLUid,



cuctemarnueckytro HomeHkIaTypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAEIIBbHBIX
HEOPraHWYECKUX BeUIECTB (yrapHblid ra3, YIJIEKHCIbIM ra3, aMMHAK, rameéHas
U3BECTh, HETalIEHAs! U3BECTh, MUTHEBAS COMIA, TUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUM OMPEENSITh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBA3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKas, BOJAOPOJIHASI) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOIO BEUIECTBA (aTOMHAs, MOJIEKYJIApHAasi,
MOHHAs, METAJUTMYECKas), XapakTep Cpebl B BOJHBIX paCTBOPaX HEOPraHUYECKHUX
COCTUHCHM;

c(hOopMUPOBAHHOCTD yMEHUM yCTaHaBJIMBATh PUHAIIEKHOCTD
HEOPraHUYECKUX BEIIECTB IO MX COCTaBy K OINpEeAeNEHHOMY KIacCy/Tpyrie
COEIMHEHMI (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJIbI, OKCUbI, OCHOBaHU,
KHUCJIOTHI, aM()OTEepHbIE THAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHI PACKPBIBATH CMBICI MEPUOANYECKOTO 3aKoHa /.
U. MenneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, 00BICHUTEIbHYIO
U IPOTHOCTHYECKYIO (DYHKIUH;

c(OpPMUPOBAHHOCTh YMEHHUH XapakTepU30BaTh HIIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJIeMeHTOB 1-4 mnepuogoB Ilepuogmdeckoil cuctembl
XxuMHueckux dsaemeHToB JI. M. MennesneeBa, HCIONb3ysA HOHATHA «S-, P-, d-
AIIEKTPOHHBIE opOouTanm, «3HEPreTHYECKUe YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB XMMHMYECKUX 3JIEMEHTOB M MX COCIUHEHUM
110 repuojaaM U rpymnnaM llepuoanueckon cucreMbel XUMHYECKUX dy1eMeHTOB /[[. 1.
Menaeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakKTepu3oBaTh (OMUCHIBATh)  OOIIME
XUMUYECKAE CBOWCTBA HEOPraHMYECKUMX  BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOJATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHUYeCKUMHU
BEIIIECTBAMHU C MTOMOIIbIO YPABHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIU;

c(hOpMUPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUYECKHE PEAKIMH T10
pa3IuYHBIM NPU3HAKaM (YUCIY M COCTaBy pPEarupyrolluX BELIECTB, TEILUIOBOMY
abdexTy peaknuu, U3MEHCHHUIO CTETICHEW OKHCJICHHUS DJIEMEHTOB, 0OPaTMMOCTH
pEeaklny, yYaCTUIO KaTaau3aTopa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBISATh YPABHEHMS PEAKIMA Pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEaKIMii HOHHOTO 0OMEHa, y4YUThIBas
YCIJIOBHSL, IIPY KOTOPBIX 3TH PEAKLUUHU UAYT JO KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN TPOBOAUTH PEAKUUHU, MOATBEPKIAIOIINE
KAUeCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEUIECTB, pPaclo3HaBaTh
OMBITHBIM NYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHX
BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHHH  pAaCKpbIBaTh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX PEAKIUNA MOCPEICTBOM COCTABIEHHS AJIEKTPOHHOTO OanaHca
ATUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATh 3aBUCUMOCTh CKOPOCTH XUMUYECKON
peakiMK OT pa3auYHbIX (PAaKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO0 PABHOBECHSI
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYeHHUS! CEPHOW KHUCIIOTHI, aMMHUaKa, a
TaK)ke CPOPMUPOBAHHOCTH NPEACTaBICHUNA 00 OOIIMX HAy4YHBIX NPUHIIMIAX U
HKOJIOTHYECKUX MPOOIEeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCICHHS C MCIOJb30BAaHUEM
MOHSITUS «MaccoBas JOJIsl BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOILIEHUH Ta30B
IpU XMMHYECKUX PEaKIUsAX, MAacChl BEIIECTBA WIK 00BbEMA ra3oB MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM OOBEMY OJHOTO M3 YYACTBYIOUIUMX B peaklUu
BEIIECTB, TEIJIOBOro 3((dexkTa peakuuu Ha OCHOBE 3aKOHOB COXPAaHEHUS MAacCChl
BEIIECTB, IPEBPAILLECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUiIa MOJIb30BAHUS XUMUYIECKON
MOCy/IOl U J1abOpaTOpHBIM OOOpPYAOBAaHHWEM, a TaKXKe IpaBWia OOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKLUHMSIMHU MO BBITOJTHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX OTBITOB,;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W  BBIIONHATH XUMHYECKUI
HKCIIEPUMEHT (pa3jo’KEeHUE MEePOKCHIA BOAOPOAAa B MPUCYTCTBUM KaTalW3aTopa,
OMpeNeJIeHUE Cpellbl PacTBOPOB BELIECTB C IOMOINBI  YHHBEPCAIBHOIO
WHUKATOPa, BIMSHUE Pa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakiuu MOHHOTO OOMEHa, Ka4eCTBEHHbIE peaklUuu Ha cyibdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TemaM «MeTamie»y U «HemeTannel») B COOTBETCTBHHM C MpaBWJIAMHU TEXHUKH
0€301acHOCTH MPU OOpaIllEHUH C BEIIECTBAMH U J1JA00pATOPHBIM 000pYyI0BaHUEM,
MPEACTABIATh PE3YJIbTaThl XWMHUYECKOTO OJKCIIEpUMEHTa B (QopMe 3alucu
ypaBHEHUN COOTBETCTBYIOIIUX peaKmuii U (HOpMYIUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3YNHTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAJIU3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJy4YaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpEICTBAa MacCOBOMU
KOMMYHUKaruu, IHTepHeT u ApyTux);

chOpMUPOBAHHOCTh ~ yMEHHH  COONIOAaTh  MpaBWa  DKOJIOTHYECKHU
1[€JIeCO00Pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IEJSIX
COXpaHEHHUs] CBOErO 3/I0POBbS U OKPY’KAIOIIEH MPUPOIHON Cpelbl, 0OCO3HABATh
OMacHOCTb BO3JICHCTBUS HA KUBbIE OPraHU3MbI ONPEICIIEHHBIX BEUIECTB, TIOHUMAs



cvpicn mokazarens [IJIK, moscHsaTh Ha mnpumepax crnocoObl YMEHBIICHUS W
IIPENOTBPALIECHUS UX BPEIHOTO BO3JACHUCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00y4arouuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0POBbSI: YMEHHUE
IPUMEHATHh 3HaHUSA OO0 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BELIECTB HU
XUMUYECKUX SIBJICHUM;

JUIS  CIETBIX M CHAa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucn XUMHYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC

HaumeHoBaHue pa3/iejioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBOo 4acoB

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypcbl

Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM

[Ipenmer oprannueckoit xuMuu. Teopus

11 CTPOEHMS OPraHNYECKUX COETMHEHUN A.

M. bytneposa

https://resh.edu.ru/
vpr.sdamgia.ru/

Hroro no pazneny

Pa3znen 2. YrieBoaopoanbl

2.1 [IpenenbHbIe YrieBOAOPOAbI — aJKaHbI

https://resh.edu.ru/
vpr.sdamgia.ru/

99 HenpenenbHble YII€BOAOPOIBL: aTKEHEI,
' AJIKaIUCHBI, aJTKUHBI

https://resh.edu.ru/
vpr.sdamgia.ru/

2.3 ApomaTudecKue yrieBoa0pOIbl

https://chem-
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ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

[IpupoaHbIe HCTOYHUKH YTIEBOJIOPOIOB U

https://chem-
https://fipi.ru/

24 ux rnepepaboTka 3 https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Hroro no pazueny 13

Pa3nen 3. Kuciiopoacoaep:xaniue opranniecKue coeTUHEeHNs

3.1 Cruptel. denon

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Anpaerunpl. KapOOHOBBIE KHCITIOTHI.

3.2
CrnoxxHbie 3(UpbI

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

3.3 VrneBoasl

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/
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HWroro no pazneny 13

Pasznen 4. A3oTcoaeprkamue oOpraHnyeckue coeIuHeHust

https://chem-
ege.sdamgia.ru/
3 https://fipi.ru/

4.1 AMuHBI. AMUHOKUCIIOTEL. benku https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Hroro mo pazneny 3

Pasznea S. BoicokomoJieKky/JIsIpHbIE COeINHEHUS

https://chem-
ege.sdamgia.ru/
9 https://fipi.ru/

5.1 ITnactmaccel. Kayuyku. Bonokna https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34 2 2
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11 KIIACC

HaumeHoBaHue pa3/iejioB U TeM
Ne n/m
NporpamMmbl

KoanuecTBo 4acoB

Bcero

KonTposbHbIE
padoThI

IIpakTHyeckue
padoThI

JIeKTPOHHbBIE
(uudposbIie)
oOpa3oBaTe/ibHbIE

pecypcsbl

Pasznea 1. Teopernueckue 0CHOBbI XUMUM

Crtpoenune atomoB. [lepuognyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMUYECKHX
anemeHToB /I. 1. Menneneesa

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

19 Crpoenue BemecTBa. MHOrooopasue
' BEIIECTB

https://resh.edu.ru/
vpr.sdamgia.ru/

1.3 XUMHUYECKUE PEaKLIUU

https://resh.edu.ru/

Uroro no pazgeny

13

Pasznen 2. Heoprannuyeckasi XumMus

2.1 Metanisl

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
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https://chem-ege.sdamgia.ru/
https://fipi.ru/

https://resh.edu.ru/

https://chem11-
vpr.sdamgia.ru/

2.2 Hemeramier

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

2 3 CBHSB HeOpFaHquCKI/IX nu OpFaHI/ILIeCKI/IX
' BEILIECTB

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Uroro no pazgeny

17

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Pa3gen 3. XumMus 1 :Ku3HbL

3.1 XUMHUSA ¥ KU3HD

https://chem-
ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

34
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HHOYPOYHOE IINTAHUPOBAHUE

10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero
padoThI

KonTtpoabHubie

IIpakTH4eckue
padoTsbI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

IIpeamer opraHn4ecKoi XUMuu, €€
BO3HUKHOBEHHE, PA3BUTUE U 3HAUCHUE

01.09.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

Teopust cTpoeHHsI OpraHU4YEeCKUX
coeguHennit A. M. bytneposa, eé
OCHOBHBIC ITOJIOXKECHUA

08.09.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

[IpencraBnenue o knaccuukanuu
OopraHuveckux BemiectB. HomeHkmatypa
(cucTemaTuveckas) ¥ TpPUBUATBHBIC
Ha3BaHUA OPraHUYCCKHUX BCUICCTB

15.09.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUH PSJT

22.09.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

Meran u 3TaH — NpoCTeHIIre
MPeICTaBUTENH aJIKaHOB

29.09.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

06.10.2023

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
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https://resh.edu.ru/

DTWIEH U IPONUJIEH — MPOCTEUIIINE
MIPEICTaBUTENH aJIKEHOB

13.10.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

[TpakTuyeckas pabora Ne 1. «[lomyuenue
ITUJICHA U U3y4EHUE €r0 CBOMCTB»

20.10.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

Ankanuensl. byraauen-1,3 u
metunoyranuen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U pE3UHBI

27.10.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

10

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,
TOMOJIOTMUYECKUH Psil. ALETHIIEH —
MIPOCTEUILNN NIPEICTAaBUTEIb AIIKUHOB

10.11.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

11

Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuumn

17.11.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

12

Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD
apeHoB

24.11.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

13

['eHeTnveckas CBS3b yriaeBOAOPOIOB,
MPUHAICKAIUX K PA3TUIHBIM KJIaccaM

01.12.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

14

IIpupoaHbIE HICTOYHHUKH YTJIEBOAOPOIOB:
MPUPOHBIH ra3 U NOMyTHbIE HEPTIHBIE

08.12.2023

https://chem-
ege.sdamgia.ru/
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rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

https://fipi.ru/
https://resh.edu.ru/

15

IIpupoaHbIE ICTOYHUKH YIJIEBOIOPOLOB:
MPUPOIHBIN ra3 U MOMyTHBIC He(TAHBIE
rassl, He)Th ¥ MPOIYKTHI €€ mepepaboTKu

15.12.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

16

KonrponsHas pabota no pasaeny
«YTII€BOIOPOABD)

22.12.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

17

[IpenenbHBIC OTHOATOMHBIC CITUPTHI:
MeTaHOJ u 3TaHoi. Bomopoanas cBs3b

29.12.2023

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

18

MHOroaToMHbI€ CITUPTHI: ITHICHTIUKOIb 1
TJIMIICPUH

12.01.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

19

@DeHoI: CTPOCHUE MOJIEKYIIbI, PU3NYECKUE
U XUMHUYECKHE CBOMCTBA, MPUMEHEHNE

19.01.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

20

Anpaerunsl: GopMambaeTU U
areTanbaerug. AneTrod

26.01.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

21

OnHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHUHAs M YKCYCHAst

02.02.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

22

[TpakTuyeckas padora Ne 2. «CBoiicTBa

https://chem-
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pacTBOpa YKCYCHOM KHCIIOTBI»

09.02.2024

ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

23

CTeapI/IHOBaﬂ " OJICMHOBAas1 KMCJIOTHhI, KaK
IpeaACTAaBUTCIIN BBICHIUX Kap60HOBI)IX
KHCJIOT

16.02.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

24

Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, HX MOIOIIIEE JCHCTBIE

01.03.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

25

CrnoxHble 3(pUpbI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX

a¢upoB

15.03.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

26

XKupsr: THApOIH3, NPUMEHEHHE,
OuosIorn4ecKas poJib KHUPOB

22.03.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

27

VYTaeBobl: cOCTaB, Kilaccuukanus.
Baxneiiue npeacraBuTeNn: TIII0K03a,
¢bpyxTO3a, caxapo3a

05.04.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

28

Kpaxmai u nemitono3a Kak NpupoIHble
MOJIUMEPDI

12.04.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

29

KonTpospHas paboTa mo pazaeny
«Kucnopojacoaepxaiiyue opraHuuecKue
COEIUHEHUS»

19.04.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/
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30

AMWHBI: METUJIAMHUH U aHUJINH

26.04.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

31

AMUHOKHCTIOTHI KaK aMpOTEepHBIC
OpraHUYEeCKUE COCAMHEHUS, UX
ouonornyeckoe 3Hauenue. Ilentuanl

03.05.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

32

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS

10.05.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

33

OcCHOBHBIE OHATUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN

17.05.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

34

OcCHOBHBIE METOZBI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COEIUHEHUN.
IInacTmaccel, KaydykH, BOJIOKHA

24.05.2024

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

34
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11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcsbl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypaIus aTOMOB

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

Ilepnonnueckuit 3axoH u [lepuoanueckas
chCcTeMa XUMHYeCKuX aiaeMeHToB Jl. H.
MenpeneeBa, ux CBSI3b C COBPEMEHHOU
TEOpHUEH CTPOCHHSI aTOMOB

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIUHEHHI 10
rpynnaM u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xumuueckux anementoB .. MeHneneesa B
pPa3BUTUU HAyKH

https://resh.edu.ru/

Crtpoenue BelecTBa. XMMUYECKAs CBA3b, €€
BH/JIbI; MEXaHU3MBbI 00pa30BaHUS
KOBAJIEHTHOM CBsI3U. BogopoaHas cBs3b

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/
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BaneHTHOCTh. DNEeKTPOOTPULIATETEHOCTD.
CreneHn okucieHud. BemlecTsa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O
CTpOEHUS

https://resh.edu.ru/
vpr.sdamgia.ru/

[lonsiTHE O TUCTIEPCHBIX CUCTEMAX.
WctruHHbBIE U KOTIOUIHBIE PACTBOPHI.
MaccoBas 10J14 BelllecTBa B pacTBope

https://resh.edu.ru/

Krnaccudukanus 1 HOMEHKIIaTypa

HEOpPraHWYECKUX coeuHeHn. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEIIECTB, PA3JIUYHBIX

KJ1aCcCOB

https://resh.edu.ru/

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHUYECKOU U OPraHU4eCKON XUMUH.
3aKOH COXpaHEHHUsI MACChl BEIECTB; 3aKOH
COXPAHEHHUS U IPEBPAICHNS SHEPTUU NIPU
XUMHMYECKHUX PEAKIHAX

https://resh.edu.ru/

Ckopoctb peakiuu. OOpaTuMble peakiuy.
XHUMUYECKOE paBHOBECHE

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

10

[TpakTuyeckas padora Ne 1. «BnusHue

https://chem-
ege.sdamgia.ru/
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pa3nu4HbIX (PAaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIun»

https://fipi.ru/
https://resh.edu.ru/

https://chem11-
vpr.sdamgia.ru/

11

DJIeKTpouTHYeCKas Aucconuanus. [lonarue
0 BoJIOpoiHOM Tokazarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpFaHI/I‘-IGCKI/IX nu HeOpFaHI/I‘IeCKI/IX BCIICCTB

ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

12

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC
peakiuu. [lonsTie 06 snexTponuse
pacIuIaBOB U PacTBOPOB COJIEH

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

13

KonrponsHas pabota no pasaeny
«TeOpeTI/I‘-IeCKI/Ie OCHOBBI XUMHUN))

https://resh.edu.ru/
vpr.sdamgia.ru/

14

Meraiutbl, ux nosioxenue B [lepuoauueckoi
CUCTEME XUMUUYECKUX AemMeHToB /I, 1.
MenieneeBa 1 0COOEHHOCTU CTPOCHUS
aToMoB. OOmMe pu3ndecKue CBOWCTBa
METaJIOB

https://resh.edu.ru/

15

CnutaBbl METAIIIOB. DJIEKTPOXUMUYECKUHN PSiT
HanpsH>KEHUHA METaJJIOB

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/
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https://chem11-
vpr.sdamgia.ru/

16

XUMHYeCKHe CBOMCTBA BaKHEHIIINX
METaJUIOB (HATPUH, Kaaui, KaabIlui, MarHui,
QTIOMUHHNA) U UX COCTMHEHUN

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

17

XHUMHUYECKUE CBOMCTBA XPOMa, MEIU U UX
COETUHEHUN

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

18

XUMUUYecKre CBOMCTBA IIUHKA, JKeJie3a U UX
COCTMHECHUN

ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

19

[TpakTrueckas padota Ne 2. "Pemenne
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
«MeTtamib»"

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

20

Hewmeranibl, ux mojioxxeHue B
[Tepuoanueckoit cucteMe XUMUYECKUX
anemeHToB /1. I. Menaeneena u
0COOEHHOCTH CTPOSHHSI aTOMOB

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/
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21

Pu3nYECKUE CBOKMCTBA HEMETAJLIOB.
AmnoTponusi HeMeTauIoB (Ha IpuMepe
KHCIIOpo/ia, cephl, hocdopa u yriiepoaa)

https://resh.edu.ru/
vpr.sdamgia.ru/

22

XHUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPBI U UX
COEIMHEHUN

https://resh.edu.ru/

23

XuMHUUecKre CBOMCTBaA a30Ta, hocodpa U Ux
COCIMHEHU I

https://resh.edu.ru/

24

XHUMHYECKUE CBOMCTBA YIIIEpOAa, KPEMHHUS U
HUX COeIUHEHUN

https://resh.edu.ru/

25

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX
COETUHEHUN

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

26

O0001IeHYE ¥ CUCTEMATU3ALUS 3HAHUM 1O

https://chem-
ege.sdamgia.ru/
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TeMe «HemeTamsy. BeruucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIHUN 1
TEPMOXUMHUYECKHE PACUETHI

https://fipi.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME
"Hemeranmst"»

ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

28

KonTponpHas pabota mo Temam «MeTaib
u «Hemeramibl»

ege.sdamgia.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

29

HeopraHqucxne " OPraHUYCCKUEC KUCIIOTHI.
HeopraHqucxne " OPraHUYCCKHUEC OCHOBAHUSA

https://resh.edu.ru/
vpr.sdamgia.ru/

30

AMpoTepHbIe HEOPraHUYECKHE U
opraHudeckue coenuHeHus. I'enernueckas
CBSI3b HEOPraHMUYECKUX U OPraHHMYECKUX
BEILIECTB

https://resh.edu.ru/

31

Ponp xuMuu B 00eCriedeHHN YKOIOTMYECKOI,
SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH,
Pa3BUTUU MEIUITUHBI

https://chem-
ege.sdamgia.ru/

https://fipi.ru/
https://resh.edu.ru/
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https://chem11-
vpr.sdamgia.ru/

32

[TpeacraBnenus: 06 0OMUX HAYYHBIX
MIPUHITUATIAX TIPOMBIIICHHOTO MTOTYYCHUS
Ba)KHEHIIINX BEIIECTB

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

33

YenoBek B MUpPE BELIECTB U MaTEPHAIIOB

https://chem-
ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
https://chem11-
vpr.sdamgia.ru/

34

XUMUA U 3J0pOBbE YEIOBEKA

ege.sdamgia.ru/
https://fipi.ru/
https://resh.edu.ru/
vpr.sdamgia.ru/

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISl YYEHUKA
» Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnankoB C.A., AKIIUOHEPHOE
obmectBo «M3natenbeTBo «IIpocBemienner
» Xumus, 11 xknace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnronepHoe obmiectBo «M3aatensctBo «IIpocBemienue»
METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumus Metoauueckoe mocodue — 6a30BbIid
ypoBeHb» - M.: [Ipoda 2022 rog.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O011ast XuMHusl B TECTax, 3aa4ax,
ynpaxHeHusx. 11 kimace» — M.: Ipoda, 2023 rog.
3. O.C.I'abpuensn, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc:
KoHTpobHbIE 1 TpOBEpOUHbIE PaObOTHI K yueOHUKY». — M.: JIpoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 kiacc:
HacronpHast kaura juist yuurtens». Yacts 1 — M.: [Ipoda, 2019 rog.
5. O.C.I'abpuensn, I'.I".JIbicoBa, A.I'.BBeaenckas «Xumus 11 kacc:
HacrtonpHast kHura juist yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.
6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymMoBa «3a1auu no XMMUHU U
crocoObl ux pereHus» - M.: «/lpoday, 2021roz.
7. B.I'. JlenncoBa «Xumus 11 kinacc moypodHbie MIaHbl 110 Y4eOHUKY
O.C.I'abpuensnua, I'.I".JIsicoBoit» - Bonrorpam» Yuurtens 2018ros.
8. M.A.Pg6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kmaccy, - M.
Ok3ameH, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoyMmoB «XUMHUYECKUI SKCTIEPUMEHT B 1KoJje 11
Kiacey; - M.: Ilpoda. — 2019 ron.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenure Beauremannsiehttp://www.chemnet.ru I'azera « Xumusi» u cait aist
yauTens «5 uay Ha ypOK XUMHUNY
http://him.1september.ru Equnas xomnekmus LIOP: TIpeameTHas KoUIeKIus
«XUMUsD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcriepuMeHThl: xumusi. Komnekiust Poccuiickoro o01eo0pa3zoBaTebHOTO
nopTaina

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii

http://www alhimik.ru Beepoccuiickast omumiaia mKoJIbHAKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuyeckast XuMus: 3JCKTPOHHBIA YU4COHUK JIs
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBIN yU4COHUK
http://www hemi.nsu.ru OTKpeITHIA KOJLIEIK: XUMUS

http://www.chemistry.ru JIlucranimonHas 0JIMMITHAA 10 XUMHUU:
TEJIEKOMMYHUKAIIMOHHBINA 00pa30BaTEIbHBIN MPOEKT.
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