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HOACHUTEJBHAS 3AITMCKA

[Iporpamma o XuMHM Ha YPOBHE CpEIHEr0 0011IeT0 00pa3oBaHus pa3paboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepanumny,
TpebOBaHMII K pe3ysibTaTaM OCBOCHHs (heepaibHONW 00pa30BaTEIHHOM MPOTPAMMBI CPETHETO
obmero oopaszoBanus (POII COO), npencrasieHHbix B DenepanbHOM TroOCyIapCTBEHHOM
oOpazoBarensHOoM ctranaapre COO, ¢ yuérom KoHuenuuu npenopaBaHus y4eOHOTo mpeamera
«Xumus» B oOpaszoBaTenbHBIX oOpraHuzanusax Poccuiickoit ®exeparnuu, peamru3yOIX
OCHOBHBIE 00pa30BaTENIbHBIE MPOrPaMMbI, U OCHOBHBIX MOJOXKE€HHH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickoil ®enepamuu Ha mnepuon 1o 2025 roma» (Pacmopstxenue
[IpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIX0/I0B K pa3pabOoTKe MPOorpaMMbl IO XMMHH, K ONIPEACIICHUIO 0011l CTpaTeruu
0oOy4eHHMsI, BOCIIUTAHUS U Pa3BUTHUSL OOYUAIOIIMXCA CPEICTBAMHU YYEOHOTO TIpeIMeTa « XUMUSH»
st 10—11 xknaccoB Ha 6a30BOM YPOBHE COCTaBUIIM KOHIIeNTyaldbHbIie nojoxkenuss ®I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LIeJieH, COAepKaHus, pe3yJbTaTOB OOyueHUS U TpeOOBaHUM K
YPOBHIO IMOJTOTOBKHU BBIITY CKHUKOB.

Xumuueckoe 00pa3oBaHME, I[OJIy4aeMO€ BBINYCKHHKaMU  0O01eo0pa3oBaTeabHON
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIHYKUT
3aBEPILAIOIIMM 3TallOM pea3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
IIEHHOCTEW, NPUCYIIMX IEJIOCTHOM CHUCTEME XHMHUYECKOro 0Opa3oBaHMs. OTH IEHHOCTHU
KAaCaloTCs MO3HAHUS 3aKOHOB MPUPObI, (POPMHUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYJIbTYpbl
YeJIOBEeKa, a TaKKe SKOJOTHYECKHM OOOCHOBAaHHOTO OTHOUIEHUSI K CBOEMY 3J0pOBBIO U
npupoIHO cpere. PeanusyeTcst xumMudyeckoe 00pa3oBaHue 00ydyaroluXcsi Ha YPOBHE CPEIHETO
o0uiero oOpa3oBaHusl CPEeICTBAMU YUEOHOIO IpeaMeTa « XUMUsS», COAECpKaHUE U TIOCTPOEHUE
KOTOPOTO OIIPE/IENIEHBI B MPOTpaMMe [0 XUMUU € YUETOM CHEUPUKN HAYKU XUMUH, €€ 3HAaUCHUS
B [I03HAHUU MPUPOJBI U B MaTepUaIbHON KU3HU OOIIECTBA, a TAKXKE C YUETOM OOLIUX LeneH U
INPUHILIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBl CpEIHEro O0OIlero
oOpazoBanus B Poccuiickoit deneparum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UIPaeT 0coOyI0 posib B COBPEMEHHOM
LIMBWJIM3AIMHU, B CO3JJaHUM HOBOM 0a3bl MaTepUalbHOW KyJbTypbl. OHa BHOCUT CBOW BKJaJ B
(GbopMHpOBaHKE PATMOHAIIBHOTO HAYYHOT'O MBIIIUIEHHUS], B CO3/IAHHUE LIETOCTHOTO MPEACTaBICHUS
00 OKpy>KaroueM MHUpE KaK O €IUHCTBE MPUPOJIbI U YEJIOBEKa, KOTOpoe (OopMUpPYETCS B XUMUU
Ha OCHOBE IMOHUMAaHUs BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MUPa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMU 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJIEHCTBYS C APYTUMH €CTECTBEHHBIMU HayKaMH, XUMHUSI CTajla HEOThbEMJIEMOI
4acTbI0 MUPOBON KYJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIELIHOTO TPyJa U >KU3HH KaXKJIOTO
yiieHa oOmectBa. CoBpeMEHHass XMMHSI KaK HayKa CO3MJaTesibHas, Kak HayKa BBICOKHX
TEXHOJOTMI HampaBi€Ha Ha pelleHHe IIOOATbHBIX MpOo0JIeM YCTOWYMBOTO PpPa3BUTHS
YEeJIOBEYECTBA — CHIPHEBOM, DHEPIETHYECKOM, IHIIEBOM, JKOJOTHYSCKOM OCE30MacHOCTH U
OXpaHsbl 310POBbSI.

B coorBercTBHM C OOmMUMHU LENSMA W TPUHIMIIAMH CPEIHETO OOIIero 0oOpa3oBaHUs
conepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb U3YUCHUS) OPUCHTUPOBAHO
MPEUMYILIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY OOYYalOIIUXCS, HEOOXOJUMYIO UM JUJIst
BBIPAOOTKM MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEHIHOTO BKJIIOYEHHUS B >KM3Hb COLIMYMA,
MPOJIOJKEHUS 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMUEH.

CocrapnsomUMHA NpeaMera «XuMUs» SBIAIOTCS 0a30Bble Kypchl — «OpraHnuueckas
xumus» U «OO011as 1 HeOpraHUYecKasi XMMHUsD), OCHOBHBIM KOMIIOHEHTOM COJIEpP KaHUsI KOTOPBIX
SBJISIFOTCSI OCHOBBI 0230BOM HAYKH: CHCTeMa 3HAHUI 110 HEOPTaHUYECKOW XUMUHU (C BKIIOUEHUEM



3HAHUU W3 OOIIeH XMMHUU) U OpraHMYeCKON XumMuu. GopMHUpOBaHUE JAHHOW CHUCTEMbl 3HAHUUN
OpU W3YYEHHU HIpeaMeTa O0ecreunBaeT BO3MOYKHOCTb PACCMOTPEHMsI BCEr0 MHOrooOpaszus
BEIIECTB HA OCHOBE OOIIUX MOHITHI, 3aKOHOB M TEOPUN XUMHUHU.

CrpykTypa coaepxxanusi KypcoB — «Opranuueckas xuMus» u «O01ias 1 Heoprauudeckas
XUMHSD CPOPMHUPOBaHA B IPOrpaMMe 10 XUMHUHM Ha OCHOBE CUCTEMHOTO MOJX0Aa K U3yUYEHHUIO
y4eOHOro marepuana M OOyCJIOBJIEHa HWCTOPHUYECKHM OOOCHOBAaHHBIM PAa3BUTUEM 3HAHUM Ha
ONpEeNEeNEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYEeCKO XUMHUHU BEIIECTBA
paccMaTpUBAOTCS HA YPOBHE KJIACCUYECKON TEOPUH CTPOEHUS OPraHMYECKHX COCIUHEHUH, a
TaK’kK€ Ha YPOBHE CTEPEOXHMHUYECKHX U 3JIEKTPOHHBIX MPEACTABICHUI O CTPOEHUM BEILECTB.
CeeneHust 00 M3ydaeMbIX B Kypce BEILIECTBAX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOAOB 10
CJIOKHBIX OMOJIOTMYECKH aKTHUBHBIX COEIMHEHUH. B Kypce opraHmdyeckoil XUMHUHM MOJIYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEr0 0Opa30BaHUS MEPBOHAYAJIBHBIC
IPEICTABICHUS O XUMUYECKON CBS3H, KJIaCCU(UKAIIMOHHBIX IPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOMCTB BELIECTB OT UX CTPOEHUS, O XUMUUYECKOHN peakLuu.

[Ton HOBBIM YIJIOM 3pe€HHsI B IMpeAMETe «XUMHUs» 0a30BOrO YPOBHS paccMaTpHUBacTCs
M3YUYEHHBII HAa YpPOBHE OCHOBHOIO OOIIEro O0pa3oBaHUs TEOPETUYECKHM MaTepuan u
(baKTOJOrMYeCKHe CBEJEHUS O BEUIECTBAX U XMMHYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01as 1 HeopraHU4ecKass XUMMUs» O00yUYaroIIUMCS MPEJOCTABISIETCSI BO3MOXKHOCTh OCO3HATh
3HAYECHHUE MEPUOAMYECKOr0 3aKOHA C OOIIETEOPETHUYECKMX M METOJIO0JOTHYECKUX MO3ULIUM,
rIIy0)Ke TMOHATh HWCTOPHUYECKOE HM3MEHeHUEe (YHKIMA 3TOr0 3aKOHa — OT 000OIIarolend 10
OOBSACHSIONIEH U MPOTHO3UPYIOLIEH.

Enunas cuctema 3HaHHWN O BaXXKHEHMIIMX BELIECTBAX, UX COCTABE, CTPOCHUM, CBOWCTBAX U
IIPUMEHEHUH, A TAK)KE O XUMUYECKHUX PEAKIUAX, UX CYLIIHOCTH U 3aKOHOMEPHOCTSIX ITPOTEKaHUS
nononHsercs B Kypcax 10 wm 11 KknaccoB 3ileMEHTaMHM  COIEp)KAHMS, HMMEKOLIUMU
KyJbTYPOJOTHUECKM M NPUKIATHOM XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT IOHHUMAaHUIO
B3aUMOCBSI3M XMMHH C JPYTMMHM HayKaMH, DPacKpbIBalOT €€ poJib B II03HABATEIBHOW U
MPAKTUYECKON JEeSATeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHMUIO YBa)KEHHUS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUIIOKEHUH XUMHH, TOMOTAlOT BBIITYCKHUKY
OpPUEHTHUPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAYUMBIX IIpoOiemMax, CBA3aHHBIX C XUMUEH,
KPUTHUYECKH OCMBICIMBATh HHPOPMALIMIO U MIPUMEHSATH €€ AJIA MONOJHEHUS 3HAHUH, pelIeHUs
MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX MCCIEI0BATEIbCKUX 3a/1ad. B 1mienomM copeprkanue
y4eOHOro npeaMeTa « XuMHUsD» JaHHOTO YPOBHS U3YUYEHUS] OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
oOy4Jaroumxcsi MUPOBO33PEHUYECKOM OCHOBBI JJIsi MOHUMaHUsA (PUIIOCOPCKUX MIEH, TAKUX Kak:
MaTepualbHOE €IUHCTBO HEOPTaHUYECKOTO U OPraHUYECKOT0 MUpPa, O0YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM M CTPOEHHUEM, IT03HABAEMOCTh IPUPOAHBIX SIBJICHUN Iy TEM SKCIIEPUMEHTA
U peuleHHs] MPOTUBOPEUUN MEXIY HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEANOChUIKAMH,
OCO3HAHHWE POJIM XUMHUU B PEIICHUH DKOJIOTMUECKUX MPOOJIEM, a TaKxKe MpoosieM cOepeKeHus
HYHEPreTUYECKHUX PECYPCOB, CHIPBS, CO3AAHMS HOBBIX TEXHOJIOTMI U MaTEPHUAJIOB.

B nnane pemienus 3a1a4 BOCOUTaHUS, Pa3BUTHS M COLIMATN3AIUN 00YyYaIOIINUXCsl IPUHATHIE
IIPOrpamMMoOil M0 XUMHUHU MOIAXOIbl K ONPEIEICHUIO COJIEpPKaHUS M MOCTPOEHUS MpeaMera
MpeayCMaTpUBaOT (HOPMHUPOBAHUE YHHBEPCAIBHBIX yUEOHBIX JECUCTBHUM, MMEIOMUX 0a30BOE
3HAUYEHHUE [JIsl PA3MYHBIX BHUIOB JESITEILHOCTU: PEIICHHUs] MpoOJieM, IMOUCKA, aHaau3a u
00paboTkn MHPOPMALIMKM, HEOOXOAUMBIX [JIi TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKON NeATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUM XUMUHU.

B npakTtuke npenojiaBaHusi XMMHUM KaKk Ha ypPOBHE OCHOBHOTO OOIIEero 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUs, IMPU ONPEAEICHUH  COJIepKaTeIbHON
XapaKTEPUCTUKHU IIeJIed W3Y4YeHUs MpeJIMeTa HalpaBlI€HUEM MEPBOCTENEHHOW 3HAYMMOCTHU



TPaAMIIMOHHO TpuU3HAETCS (POPMUPOBAHME OCHOB XUMHUYECKOM HayKH Kak o0Osactu
COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUYECKOW JNESITeIbHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. C METOAWYECKOM TOYKH 3pEHHSI TaKOW MOAXOJ K
OMpENICJICHUIO LIeJIel U3YUCHHUS IPEAMETA SBIISIETCS BIOJIHE OMPAaB/IaHHBIM.

CornacHo AaHHOW TOYKE 3PEHUS TJIaBHBIMU IIEJISIMU M3Yy4EeHUsSl MpeaMera «XuMUs» Ha
6a3oBom ypoHe (10 —11 ki1.) sBISAIOTCS:

e (QopmupoBaHMEe CHCTEMbl XUMHUYECKHX 3HAHUA KaK Ba)KHEWILEH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa, B OCHOBE KOTOPOM JIekKaT KJIIOYEBbIC MOHATHUS,
(dbyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUU XUMHUHU, OCBOCHHUE sI3bIKa HAYKH, YCBOCHHUE U
NOHUMAaHUE CYIIHOCTU JOCTYHHBIX OO0OOIIEHUH MHPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHE M pa3BUTHE MPEACTABICHUA O HAYYHBIX METOJIaX MO3HAHUS BEIIECCTB U
XUMUYECKUX PEeaKIui, HEOOXOAUMBIX JJII IPUOOPETEHUSI YMEHUN OPUEHTUPOBATHCS B
MHUPE BEHIECTB U XUMUYECKUX SIBJICHUN, UMEIOIIUX MECTO B IPUPO/IC, B MPAKTUUECKON U
MMOBCEHEBHOM >KH3HM;

® pa3BUTHE YMEHHMA U CIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM TMpaBuil 0€30MacHOTO
oOpallleHHsI ¢ BEIECTBAMM.

Hapsiny ¢ atuM, conepkaTenbHasi XapaKTepUCTHKa LieJed U 3a7a4 U3yuyeHus MpeameTa B
mporpamMme 1o XUMUHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU ITPHUOPUTETAMU
B cUCTeMe cpefHero obiero ooOpasoBanusi. CeromHs B NpeNnojaBaHUM XUMHUU B OOJIbIIEH
CTEMEHW OTAAETCS MPEANOYTCHUE TMPAKTUYECKOW KOMIIOHEHTE COJIepXKaHUus OOydeHus,
OpPUCHTUPOBAaHHONW Ha TMOJrOTOBKY BBIMMYCKHUKA 0O0IIe00pa3oBaTebHOM OpraHU3allvu,
BJIQJICIONIETO HE HAOOpOM 3HaHUM, a (PYHKIIMOHATBLHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU U
YMEHUSIMUA aKTUBHOT'O MOJYYEHHUS] 3HAHUM U IPUMEHEHUS UX B PEAbHOM JKU3HU ISl PELICHUS
MPAKTUYECKUX 3a/1au.

B cB3u ¢ 3TUM mNpu H3YyYEHUM TpeaMeTa «XUMHS» JOMHUHHUPYIOIIEE 3HAUYCHUE
MPUOOPETAIOT TAKUE 1IETU U 3a]]a41, KaK:

aganTanus OOydYaroIIMXCS K  YCJIOBUAM JUHAMHYHO  Pa3BUBAIONIETOCS  MHPA,
(GbOpMHpPOBaHNE WHTEJUICKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa3OBaHMIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbBHOMY TPHHITHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIUAX, CBA3aHHBIX C BEIIECTBAMU U WX MPUMEHECHUEM,;

dbopmupoBaHre y OOyYarOmMXCs KIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIIHM ),
MMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE JIJISl PA3IMYHbBIX BUIOB JIEATEILHOCTH: PEIICHUs MPoOIIeM,
MOoMCKa, aHaiau3a W o0paboTKKM HHQOpMAIUU, HEOOXOIUMBIX IS MPUOOPETEHHUS OIbITa
NEeATEeIbHOCTHU, KOTOpasi 3aHUMAeT BaXKHOE MECTO B MO3HAHUM XMMHH, & TAKXKE JIJISi OLIEHKHU C
MO3UITUH SKOJIOTHYECKON OE30MaCHOCTH XapaKTepa BIAUSHUS BEIIECTB U XUMUUYECKHUX MTPOIIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO CPELY;

pa3BUTHE MMO3HABATEIIBHBIX WHTEPECOB, UHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaroumxcsi: CIOCOOHOCTH CaMOCTOATENbHO MNPUOOpEeTaTh HOBBIE 3HAHUA MO XWMHUU B
COOTBETCTBHH C )KU3HEHHBIMH MTOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIC MH(OPMAITOHHBIE
TEXHOJIOTHUH JJI TIOWCKA ¥ aHaJIN3a Y4eOHOM U HaAyYHO-TIOMYJISPHON HH(POPMAITUK XUMUYECKOTO
COJIepKaHMS;

dbopMHpoBaHUEe U Pa3BUTHE Y 00YYAIONTUXCS ACCOIMATUBHOTO M JIOTHUECKOTO MBIIUICHHUS,
HaOIIOAATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIAMMBI, B
YaCTHOCTH, TIPH IUIAHUPOBAHUY U TIPOBEJICHUN XUMHUYECKOTO IKCIIEPUMEHTA;



BOCIIUTAHUE Yy OOydYaloImMxcsid YOEXKIEHHOCTH B T'YMAHUCTHYECKOW HANpaBIE€HHOCTH
XUMUHU, €€ BaXHOW poOJM B PEHICHUH TJIOOAIbHBIX MIPOOJEM  palMOHAIBHOIO
MIPUPOJIOIONb30BaHUS, MOMOJHEHUSI SHEPIEeTUYECKUX PECYPCOB M COXPAHEHUS MHPHUPOTHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEKHOTO OTHOIIECHUS K TPHUPOAEC M CBOEMY
3I0POBBIO, & TAKKE MPUOOPETEHUS OIBITA UCIIOIH30BAHUS TIOTYYCHHBIX 3HAHUH TSI TPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBA3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yuebGHOM 1uTaHe cpemHero oOmero oO0pa3oBaHMs MPEIMET « XUMHs» 0a30BOTO YPOBHS
BXOJUT B COCTaB MPeIMETHOU 001acTu «ECTECTBEHHO-HAYUHBIE TPEIMETHD.

OO0miee yncno 4acoB, OTBEAEHHBIX NJI1 U3Y4YEHUsS XUMUHU, HA 0a30BOM YPOBHE CPEIHETO
ob1ero oopazoBanusi, coctanisieT 68 yacos: B 10 kiracce — 34 yaca (1 yac B Heneno), B 11 kiacce
— 34 qaca (1 gac B HefeI0).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYECKON XUMHHU

[IpeameT opraHMyecKoil XuMuuU: €€ BOSHUKHOBEHUE, PAa3BUTHE U 3HAUYECHUE B MOIYUYEHUU
HOBBIX BEIIECTB U MAaTEPHUANIOB. Teopus cTpoeHns opranndeckux coeqnaennit A. M. bytieposa,
e€¢ ocHoBHbIe moJoxkeHUs. CTpykTypHble (OPMYJbl OpraHMYecKux BemiecTB. ['omororus,
n3oMepusi. XuMHAYECKas CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIEC CBSI3H.

[Ipeacrasnenue o kiaccudukanmy oprannueckux Beniects. HoMeHkinarypa opraHndeckux
COCIMHEHMI (CHUCTEMaTU4yecKas) W TPUBUAIbHBIE HA3BaHUSA BAXKHEWINMX Mpe/ICTaBUTENEH
KJIACCOB OPraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIBHBIE METOJbI M3YyUYEHHS BEIIECTB M UX MPEBPAILCHUN: O3HAKOMIICHHUE C
oOpa3lamMu OpraHUYEeCKUX BEUIECTB W MaTepuajiaMu Ha UX OCHOBE, MOJIEITUPOBAHHE MOJIEKYJ
OpraHUYeCKUX BEUIECTB, HAOJIOJEHHE W ONUCAHUE JEMOHCTPALMOHHBIX OIBITOB 11O
MPEBPAIICHUIO OPIraHMYECKUX BEIIECTB PU HArpeBaHUM (IJIaBJIEHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesogopoasbl

AJIKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKMM psn. MeTaH M 3TaH — IPOCTEHIINE
MPEACTABUTENN AJIKAaHOB: (PU3MYECKHE W XHWMHUYECKHE CBOMCTBA (pEakLHMH 3aMEIICHHs |
TOpPEHMsI ), HAX0XKJIEHUE B PUPOJIE, TOIyUEHHUE U IPUMEHEHHE.

ATIKEHBI: COCTaB U CTPOCHME, TOMOJIOTUYECKUN PsAA. DTWICH U NPOIUJIEH — MIPOCTEUIINE
NPEJICTAaBUTENN AJIKEHOB: (PU3MYECKHME U XMUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUS,
raJIOTeHUPOBAHUSI, TUAPATALIUU, OKUCIICHUS U TIOJIMMEPU3AIINHN ), TIOJIyYeHHE U PUMEHEHHE.

Ankanuensl: OytanueH-1,3 u mMetunOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakius nonumepusauun). [lonydeHre CHHTETHUECKOTO KayuyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOECHMS, TOMOJOTHMYECKMH psl. ALETUICH —
MPOCTEUILNI IPEICTABUTEIb AJTKUHOB: COCTaB, CTPOEHUE, PU3NYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu ruApupoOBaHusl, TaJJOTEHUPOBAHUS, TUAPATALUN, TOPEHHUS] ), TOJyYEHHUE U IPUMEHEHUE.

Apenbl. beH3051: cocTaB, CTpoeHHE, (PU3MYECKUE M XMMHYECKHUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHMUSI U HUTPOBAHMS), TOJyYEHHE U TpUMEHeHHue. Tonyon: cocmas, cmpoeHue,
@usuyeckue u Xumuyeckue ceoucmasa (peakyuu 2ai02eHuposanus U HUMpo8anus), noayyeHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTWyeckas CBsI3b MEXAY YIJIEBOJAOPOJIAaMH,
MPUHAJICKAIUMHA K Pa3JIUYHBIM KIJIACCaM.

[IpuponHble UCTOYHUKHU YTIAEBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedts u e€ mpoucxoxnenue. CrocoObl mnepepaboTku HedTHU: TEpPeroHka, KPEKUHT
(TepMHUYECKH, KaTaTUTHUECKUH ), muponu3. [IpoaykTel nmepepadboTku HedTH, UX TPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ MPOAYKTHI €0 NepepadboTKH.

DOKCHepUMEHTAIBHBIE METOJbl U3YUEHHS BEIIECTB M WX IMPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3amu II1acTMacc, KayudyKoB U pe3uHbl, kouiekunu «HedTe» u «Yroabsy, MogenupoBaHue
MOJIEKYJI YIJIEBOJOPOAOB M TaJIOT€HONPOU3BOAHBIX, IPOBEICHUE HNPAKTUYECKON paOOTHI:
MOJIyYeHHUE TUIICHA U U3YUYEHHUE ero CBOMCTB.

PacuéTnrble 3amaumn.

Bbluucinenuss mo ypaBHEHHIO XMMHYECKOM peakuuu (Macchl, 00bEMa, KOJUYECTBa
MCXOJIHOTO BEILECTBAa WM NPOJAYKTa PEAKIMU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BEIIECTB WJIK MIPOYKTOB PEAKIIUN).




Kucsiopoacoaep:kamnue oprannyeckue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOJN W ATaHON: CTpOEHUE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (PEAaKLMHU C aKTUBHBIMU METAJJIAMH, raJOr€HOBOJIOPOJAMHU, TOPEHHUE),
npuMeHeHue. BonopoaHble cBsI31 MEXAy MOJIEKYJIaMU CIUPTOB. J[efiCTBUE METaHOJAa U 3TaHOJIA
Ha OpraHu3M YeJIOBEKa.

MHOroaTroMHbl€ CHHUPTHI. OTWICHIJUKONb W TJIULUEPUH: CTpOEHUE, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA (B3aMMOJIEHCTBHE CO MICIOYHBIMU METAJTIAMH, KAUECTBEHHAS PEAKIIMs Ha
MHOr0aTOMHBIE CNUpTHI). [lelicTBUE HaA opraHu3Mm uyejoBeka. [IpuMeHeHue TiMilepUuHa U
ATUJICHTJIUKOJISL.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMHUECKHE CBOMCTBA. TOKCHYHOCTD PeHoa.
[Ipumenenue denona.

Anpaerunpl U xemonwvl. Dopmanbaerui, aneTambIeTHI: CTpOCHHE, (U3NYECKHue u
XUMHUYECKHUE CBOMCTBA (peaklUd OKHUCICHHS U BOCCTAHOBJICHHS, Kau€CTBEHHbBIC PEAKIINH),
NOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TIpeNieNbHbIE KapOOHOBBIE KUCIOTh. MypaBbUHAsI M YKCYCHAs! KUCIIOTHI:
CTpOoeHue, PU3NYECKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIKE JIs KJIacca KUCIIOT, peaKIus
TepU(PUKALMK), TOJydeHHEe U mnpuMeHeHue. (CTeapuHOBas M OJICMHOBAas KHUCIOTHI Kak
MPEACTABUTENN BBICHINX KapOOHOBBIX KUCIOT. MblIa Kak COJIA BBICHIMX KapOOHOBBIX KUCIIOT,
MX MOIOILEE JEHCTBHE.

Cnoxxsble 3(pUpbI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIN3 CIIOXKHBIX 3(UPOB.
AKupsl. I'naponns xupos. [Ipumenenne xupoB. buosorndyeckas poiap Kupos.

VYrneBoabl: cocTas, Kiaccuukaius yriieBoaoB (MOHO-, IU- U TIoJUcaxapubl). I moko3a —
IpoCcTeHIUA MOHOCaxapui: OCOOCHHOCTH CTPOEHHUS MOJIEKYJIbl, (PU3HUECKUE U XUMHYECKUE
cBoiicTBa (B3aumonelictBue ¢ rugpokcugom meau(ll), oxucieHne amMMHauHBIM PAcTBOPOM
okcuna cepedpa(l), BoccTaHOBIIEHHE, OpOXKEHHE TIJIIOKO3bI), HAXOXJACHHWE B MPHUPOJE,
pUMEHeHue, Onosnornyeckas poib. Porocunte3. OpykTo3a Kak H30Mep IIIFOKO3bI.

Kpaxman u nemnoo3a Kak npupoasbsie nojuMepsl. CTpoeHHE KpaxMalla U LEJUTHJIO03bI.
dusnyeckre U XMMHUUYECKHUE CBOICTBA Kpaxmaina (TUIpoin3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).

OKCnepruMeHTAIbHbBIE METO/bl M3YUYEHUS BEIIECTB M MX NPEBPAIECHHI: NPOBEIECHUE,
HaONIOZICHUE M ONUCAaHUE JAEMOHCTPALMOHHBIX OMNBITOB: TOPEHUE CHUPTOB, KAYECTBEHHbIE
peaKkIuyu OJHOATOMHBIX CHUPTOB (OkucieHue sTaHona okcuaoMm memu(ll)), mHOrOoaTroMHBIX
cnupToB (B3aumojeicTBue riauuepuHa c¢ ruapokcunom menu(ll)), ampaerunoB (okucieHue
aMMHa4HbBIM pacTBOpoM okcuga cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneicTBue
KpaxMajla C HOJIOM), MPOBEJACHUE MPAKTUYECKOM padOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHCJIOTBI.

Pacuérnble 3anaumn.

Boluucienuss mo ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJUYECTBA
MCXOJHOIO BELIECTBA WJIM NPOAYKTa PEAKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 HUCXOJIHBIX BEIIECTB WJIK IPOIYKTOB PEAKLINN).

A3oTcoaeprkanue OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHudeckue coequHeHus. PU3NYeCcKue 1 XUMUIECKHE
CBOMCTBa aMUHOKUCIOT (Ha TpUMEpe MIHIHMHA). buonormyeckoe 3HayeHUE AMUHOKHUCIIOT.
IlenTuaml.

benku kak mpupoAHBIE BBICOKOMOJEKYJISIpHbIE coequHeHus. llepBuunasi, BTopuyHas u
TPETUYHAsl CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBAa OEJIKOB: THIPOJIU3, JEHATypalus,
KaueCTBEHHbIE PEaKLUU Ha OEJIKU.



DKCrepuMEHTANIbHbIE METO/bl M3YUYEHHUsS BEUIECTB M UX MPEBpallCHUil: HaONIOJEHUE U
ONKCaHUE JAEMOHCTPALlMOHHBIX OIBITOB: J€HATypauus O€JIKOB NpU HArpeBaHUH, LIBETHbHIE
peakimu OeIKOB.

BbicokomoiekyasipHbIe COeTUHEHHUS

OCHOBHbBIEC TIOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIE€Hb MOJMMEpPHU3ALMH, CPEAHss MoJeKyispHas macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUIN — MOJIMMEPHU3AIIUs U MOJIUKOHICHCAIIHS.

DKCrepuMEHTAIbHbIE METOJbl U3yUEHUS! BEIIECTB U MX MPEBPAILICHUI: 03HAKOMJICHHE C
oOpa3amu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H NMPU M3y4EHHU opraHudeckoid xumuu B 10 kmacce
OCYIIECTBJISIETCSl YEpe3 MCIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHATUH, TaK U
HOHATUH, SBJISIOIIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX [TPEIMETOB ECTECTBEHHO-HAYUHOT0 IIUKJIA.

OO1ue ecTecTBEHHO-HAY4YHbIE IOHATHA: SIBJICHUE, HAYYHBIH (akT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHaju3, CHUHTE3, KiIaccu(uKaluus, MNEPUOJUYHOCTh, HAONIONEHUE, HW3MEpPEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE.

duznka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTHUECKUI YPOBEHD,
BEIIECTBO, TEJO, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBa, (PU3NUCCKUE BETUYMHBI U €TUHUIIBI
WX U3MEpEHUsI.

buonorus: kinerka, opranu3M, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BelIeCTBa (O€IKU, YrIeBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusi: MuHEpasbl, TOPHbIE IOPOIbL, ITOJIE3HBIE HCKOTIAEMBbIE, TOIINBO, PECYPCHI.

TexHosorys: NuIlEeBble NPOAYKThHI, OCHOBBI PAllMOHAIBHOIO MMUTAHUS, MOIOIINE CPEACTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE MTpenapaThl, MATEpHAJIbl U3 UICKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KITACC

OBIIIAA 1 HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMHYECKU aneMeHT. AToM. Sapo aroma, H30TOMNBL. JEKTPOHHAs 000JIOYKa.
DHepreTHYecKre YPOBHU, MMOAYPOBHU. ATOMHBIE OpOuTaNy, S-, P-, d- anmemeHThl. OcOOEHHOCTH
pacnpeneneHus: AIEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
DJeKTpOHHas KOH(PUTypalrs aTOMOB.

Ilepuonnueckuit 3akoH u llepmonmueckas cucrema xumuueckux ssemeHtoB J[. H.
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKkoHa W Ilepmoanueckoil CHUCTEMBI XHMHYECKHX
sanementoB JI. 1. MeHeneeBa ¢ COBPEMEHHOM TEOpPUEH CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUSI CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
110 TPyMNIIaM U IepruoaaM. 3Ha4yeHUE NEPUOJNIECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

CrpoeHue BeliecTBa. XHUMHYECKas CBsI3b. BuUIbl XUMHUYECKOW CBsI3U (KOBaJEHTHAs
HEMOoJISIpHAs U TOJISIpHAs, WOHHAsA, MeTajinyeckas). Mexanu3Mbl o0Opa30BaHUs KOBAJIEHTHON
XUMUYECKOU CBsI3M (OOMEHHBIN U JIOHOPHO-AaKIENTOPHBIN). BogopoaHas cBsizb. BaleHTHOCT.
DIIEKTPOOTpULATENBHOCTh. CTEreHb OKUCIEHUA. IOHBI: KATHOHBI U AaHHOHBI.

BemecTBa MOJEKYISPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUINBl KPHUCTAUIMYECKUX PEMETOK. 3aBUCHMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJIIMYECKON PEIIETKMU.



[Tonarue o qucnepcHbIx cuctemMax. VICTUHHBIE U KOJUTOMAHBIE PacTBOPBI. MaccoBasi noJis
BEILIECTBA B PACTBOPE.

Knaccudukauus Heopranumueckux coeauHeHuid. HomeHkiaTypa HEOpraHUYECKUX
BEIlIECTB. ['eHeTHYecKas CBsI3b HEOPraHMYECKUX BEIIECTB, MPUHAMJICKANMUX K Pa3IUYHBIM
KJIaccam.

Xumuyeckas peakius. Kimaccuduxanuss XMMHUYECKHX peakiuil B HEOPraHMYECKOH U
OpPraHU4eCcKON XUMHH. 3aKOH COXPAHEHHSI MACChl BELIECTB, 3AKOH COXPAHEHUS U MPEBPALCHUS
SHEPIrUM NMPU XUMUYECKUX PEAKITUSX.

CKopocTh peakiyu, €€ 3aBUCHUMOCTh OT Pa3NuyHbIX (hakTopoB. OOpaTHUMBbIE pPEaAKIIHH.
Xumuyeckoe paBHOBecHue. DakTOphl, BIUSIONIME HA COCTOSIHUE XMMHUUYECKOTO PaBHOBECHS.
[Tpunuun Jle [latenbe.

Onektponutuyeckas auccoruanusi. CuiabHble U cialble 37eKTposiuThl. Cpela BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaIbHAas, IIEIOYHAs.

OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCIEpUMEHTAIBHBIE METOJBl M3YYEHHs BEIIECTB M UX IPEBPAIICHUN: AEMOHCTpalUs
tabmun «llepuonnueckas cucrema xumuueckux snemeHToB J[. M. MenneneeBa», uzydyeHue
MOJENIed KPUCTAUIMYECKUX PpEIIETOK, HAOII0JEHUE M ONHMCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (Pa3I0KEHHE MMEPOKCUIA BOJAOpPOAA B MPHUCYTCTBHM KaTalu3aTropa,
ONPENEIICHUE CPENBl PACTBOPOB BEIIECTB C NOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIIUU
MOHHOr0 OOMEHa), MPOBEJAEHUE MPAKTHUUECKOW paboThl «BimsgHue pa3nuuHbX (AaKTOPOB Ha
CKOPOCTh XMMUYECKON pEeaKIIum».

Pacuérnbie 3aqaum.

Pacuértsl 110 ypaBHEHUSIM XUMHYECKUX PEAKLIHI, B TOM YUCIIE TEPMOXUMHUYECKHUE PACUETHI,
PACUETHI C UCIIOJIB30BAHUEM MTOHATHS «MAacCOBas JIOJIsI BELLIECTBAY.

Heoprannyeckasi xumust

Hewmeramnsl. [Tonoxenne HeMeranoB B [leproanueckoil cuCcTeME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa U1 OCOOCHHOCTH CTPOCHHS aTOMOB. dDu3nWyeckue CBOHMCTBAa HEMETAJLIOB.
AJI0TpOIIHS HEMETAUIOB (Ha MpUMEpPE KUCIIOPoia, cephl, pocdopa u yrieposa).

XUMHUYECKHE CBOMCTBA Ba)KHEWIIIMX HEMETAUIOB (TajoreHoB, cephl, a3zora, ¢ocdopa,
yIJIepoJia U KPEMHHUSI) M UX COEMHEHUH (OKCUIOB, KUCIOPOICOAECPKAIINX KUCTIOT, BOJIOPOIHBIX
COCIMHEHUN).

[IprMeHeEHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTMHEHUM.

Metamnsl. [lonoxenne metamioB B llepuoanueckor cucteMe XUuMHUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa. OCOOEHHOCTH CTPOEHUS JICKTPOHHBIX 000J0UEK aTOMOB MeTajioB. OOmiue
¢usndeckue cpoiicTBa MeTauioB. CIIaBbl METAJJIOB. DJIEKTPOXUMHYECKUHN PsiJl HANPSIKEHUH
METAJLJIOB.

XHWMHUYECKHE CBOWCTBAa BaXKHEHIIMX METAUIOB (HATpUM, Kajauid, KalbIlui, MarHHM,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

O61ue cnocoObl nomydeHust MetauioB. [I[puMeHeHe MeTauioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOAbl HM3Y4YEHUs BEUIECTB M WX MPEBpALCHUN: HN3y4YEHUE
KOJUIEKITMU «MeTayulbl W CIUIaBbD», OOPa3I0B HEMETAIJIOB, PEIICHHE AHKCIEPUMEHTATbHBIX
3ajay, HaOMIOAEHWE W  OINKCAaHWE JIEMOHCTPAIMOHHBIX U  JTAOOPATOPHBIX  OMBITOB
(B3auMo eiCTBUE TUAPOKCHIA ATIOMUHMS C PACTBOPAMHU KHCIOT M ILEJ0oYel, KaueCTBEHHbIE
peaklMKi Ha KaTHOHBI METAILIIOB).

PacuéTnrble 3amaun.



Pacuétbl Macchl BeliecTBa WM 00bEMa ra30B 110 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCe
WIn 00bEMY OIHOIO M3 YYAaCTBYIOLIMX B pEaKLUUU BEIECTB, pacué€Tbl Macchl (00BEMA,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CJIU OJHO U3 BEILIECTB UMEET IPUMECH.

XuMHS U KU3Hb

Ponb xumMuu B 06ecrieyeHIH KOJIOTUIECKOM, SJHEPTeTHUYECKON U MUIIEBON 0€30MacHOCTH,
pa3BUTHU MeAUIUHBL. [[OHATHE O HAYYHBIX METO/AAX IMO3HAHMS BEIIECTB U XUMUYECKHUX PEAKLIHIA.

[IpencraBnenuss 00 OOMMX HAay4YHBIX MPUHLIUINAX MPOMBIIUICHHOTO TOTYYCHHS
BAKHEMIINX BELIECTB.

YenoBeK B MHpE BEUIECTB M MAaTEpUAJOB: BAXXHEHIIME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKL[MOHHBIE MAaTepuajbl, KPACKH, CTEKJIO, KepaMHKa, MaTEpHUANIbl I DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPraHUYECKNE U MUHEPAJIbHBIE YOOPEHHUS.

XAMHSI ¥ 3I0pOBbE YEJIOBEKA: IIpaBWiia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENApaTOB,
npaBuiia 0€30M1aCHOTO UCIIOJIb30BAHUS MTPENAPATOB OBITOBOM XUMUM B IOBCEHEBHON KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3eH MPU MU3yUYEHUH OOILIEH U HEOPTaHWYECKOM XUMHH B
11 kiacce ocymiecTBIsSIETCsS Yepe3 UCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ NOHATHUH, ABISIOMINUXCSA CUCTEMHBIMU JIJIS1 OT/AEIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO01re ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYUHbII (DaKT, TUNIOTE3a, 3aKOH, TEOPHS, aHAJIH3,
CUHTE3, KJIAacCHU(pUKALMs, NEPUOAUYHOCTb, HAOIIOJAEHUE, HKCIEPUMEHT, MOJAEIUPOBAHUE,
U3MEpPEHHUE, SBIICHUE.

@duznka: MaTepus, dHEPIus, macca, aroM, 3JEKTPOH, MPOTOH, HEUTPOH, WMOH, HU30TOII,
pPaZ0aKTUBHOCTb, MOJIEKYJIa, JHEPIreTUUECKUN YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHME BEILIECTBA, PU3NUECKUE BEIIMYMHBI U €IMHULBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kinerka, OpraHusM, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpacdusi: MuHEpasbl, TOPHBIE TIOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTIINBO, PECYPCHI.

TexHonorus: XuMHUYECcKasi MPOMBILUIEHHOCTh, METAJUTYPIHsl, IPOU3BOACTBO CTPOUTENBHBIX
MaTepuaioB,  CEJIbCKOXO3AWCTBEHHOE  IMPOU3BOJCTBO,  MHIIEBas  MPOMBIIUIEHHOCTb,
(dapMmaneBTUUYECKas] ~ MPOMBIILIEHHOCTb,  MPOU3BOJCTBO  KOCMETHYECKHX  IPenaparos,
MPOU3BOACTBO  KOHCTPYKIIMOHHBIX  MAaTE€pHalOB,  JJIEKTPOHHAs  MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «XUMHNHN» HA YPOBHE CPEJHEI'O OBHIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS OOyYarOMIMMUCS
IPOrpaMM CpeHero o0miero oo0pazoBaHus (JUYHOCTHBIM, METAIIPEAMETHBIM U MPEAMETHBIM).
HayuHo-MeToanueckoii OCHOBOM it pa3paOOTKW IUIAHUPYEMBIX pEe3yJbTaTOB OCBOCHUS
IPOrpaMM CPeTHEro 00I1ero 00pa3oBaHus SBISETCS CUCTEMHO-AESITEIbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHUSI TMpeaMera «XHUMHsS» Ha YPOBHE CpelHero oOiiero oOpa3oBaHUs
BBIJICJICHBI CJIEIYIOIIUE COCTABIISIIOLIUE:

OCO3HaHHE OOYYAIOIIMMUCA POCCUICKONW TPa)KJaHCKOW WIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOONPEICIICHHIO;

HaJU4Me MOTHUBAIMH K O0YYCHHIO;

1IeJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUW JUYHOCTH HA OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ UCTOPUYECKUX TPAIUIU 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCA B CBOCH JIESITEIIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMUA ~ YCTAHOBKaMH, MPUCYIIMMHU LEJIOCTHOW CHUCTEME XHUMHYECKOIO
o0pa3oBaHus;

HAJIM4YHUE MPABOCO3HAHMS SKOJOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBUTH IENIA U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B E€IUHCTBE
y4eOHOM M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COIIMOKYJIbTYPHBIMHM, JYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U UJCalaMU POCCUMCKOTO
IrPpaXIaHCKOTO OOIIEeCTBA, MPUHATHIMU B OOIIECTBE HOPMaMHM M TpaBWIaMU TOBEICHUS,
CIOCOOCTBYIOIIUMHU MPOIECCAM CaMOTIO3HAHUSI, CAMOPA3BUTUSI U HPABCTBEHHOI'O CTAHOBJICHUS
JUYHOCTHU 00YUarOIINXCS.

JIngyHOCTHBIE PEe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS OTPaXarT CPOPMHUPOBAHHOCTh
OMbITa TO3HABATEIBHOM U TMPAKTHUYECKOW MACSATENBHOCTH OOYy4YalOIIMXCA 0 pean3aliuu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YMCJIE B YACTH:

1) rpaxaaHCKOro BOCIUTAHUSA .

OCO3HaHMSI 00YYAIONUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 00S3aHHOCTEN, YBAXKEHUS K
3aKOHY ¥ IPaBOMOPSIIKY;

NPEACTABICHUS O COIMAJIbHBIX HOPMax M MpaBUiIaX MEXKIWYHOCTHBIX OTHOUIEHUW B
KOJIJIEKTHURBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOU ACATEILHOCTH MPU CO3JIaHUM YYEOHBIX MPOEKTOB,
pelieHny y4eOHBIX 1 MTO3HABaTEIbHBIX 3aJ1a4, BBITIOJTHEHUN XUMUYECKUX DKCIIEPUMEHTOB,;

CITOCOOHOCTH TOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHThI IPYTHUX
MIPU aHAJIM3€E PA3IUYHBIX BUJIOB YUeOHOM AESATEIbHOCTH;

2) NIaTPUOTUYECKOT0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAy4YHOMY HACJICIUI0 OTEYECTBEHHOMU
XUMUH;

YBaXEHHUS K TPOIIECCY TBOpUYECTBA B OOJACTH TEOPHUH M MPAKTUYECKOTO MPUMEHEHUS
XUMUU, OCO3HAHUS TOTO, YTO JOCTIIKCHUS HAYKW €CTh PE3yJIbTAT JUIMTEIbHBIX HAOIIOICHUN,
KPOIOTJIMBBIX 3KCIIEPUMEHTAIbHBIX TOUCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;



MHTEpECa M T[O3HABATEJIbHBIX MOTHMBOB B IIOJIYYEHHMM W TOCIEAYIOUIEM aHAIU3e
uH(pOpMAIH O NIEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CITIOCOOHOCTH OLIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUYECKUMU SIBIICHUSIMU, U IPUHUMATh
OCO3HAHHbIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBEACHUE M TOCTYNKUA CBOUX TOBApUIIEH C MO3UIIMIA
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCJICICTBUIN ATUX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUsl IEHHOCTEW 370pOoBOro M 0€30MacHOro o00pasza >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY U ICUXUYECKOMY 370POBBIO;

coOMI0/IeHNs TpaBuil O€30MacHOTO OOpallleHUus C BEIIeCTBAaMU B OBITY, MOBCEIHEBHOMU
KU3HU U B TPYJIOBOU JEATEIIBHOCTH;

NOHUMAaHUsl IIEHHOCTH TMpaBUJ MHAUBHUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30MacHOro
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOJCH;

OCO3HAHMSI TIOCJICICTBUM W HENPUATHS BPEAHBIX MPUBBIUEK (YMOTPEOJCHUSI aaKOroJis,
HapKOTUKOB, KypEeHHUs);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JEATENbHOCTH,
00I111€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUJAX ACATEILHOCTH;

YCTaHOBKM Ha aKTHUBHOE YYacTU€ B PEIICHUM NPAKTHUUYECKUX 3a7ad COI[UaIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3YyUYEeHHUIO Mpodeccuil pa3IuyHOro poja, B TOM YHUCIE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHU 110 XUMUH;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHAYaJIbHOW TpPaeKTOPUU O0Opa3oBaHUs,
Oynymiel npodeccun u peanusanuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XUMUHU, MHTEPECOB U MOTPEOHOCTEHN O0IIIeCTRA;

6) IK0JIOrH4YeCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH 11€]I€CO00PA3HOT0 OTHOIIEHUS K MPUPO/IE, KAK UCTOYHUKY CYIIIECTBOBAHUS
’KHM3HHU Ha 3eMiie;

MMOHUMAaHUS TJIO0ATBLHOTO XapaKTepa SKOJOTHUECKUX MPOOJeM, BIUSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIUATIBHOM CPEbI;

OCO3HaHMSI HEOOXOIUMOCTH HCIIOIB30BaHUS JOCTHXKECHUN XUMUU JIJIs1 PEIICHUS] BOIPOCOB
PalMOHAIBHOTO NPUPOAONOJIb30BAHHUS;

AKTUBHOTO HENPUATUS JCUCTBUH, MPUHOCAIIMX BPEIl OKPYKAIOIIEH NMPUPOJHOM Cpene,
YMEHUS MPOTHO3UPOBATH HEOIATOMPUITHBIC YKOJIOTHYECKUE MOCIEICTBHS MPEITPUHUMAEMBIX
JNEUCTBUM U IPENOTBPAILATh UX;

HaJlMyus Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHHS, 3KOJOTHYECKOW KYJIbTYphl, OMBITA
NEATEIbHOCTH  JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHUS PYKOBOACTBOBATHCS UMHU B
MO3HABATEJIbHON, KOMMYHUKATUBHOM 1 COIMATLHOM MTPaKTHUKE, CTIOCOOHOCTH U YMEHU S aKTUBHO
MIPOTUBOCTOSTh UJI€0JI0TUN XeMopoouu;

7) UEHHOCTH HAYYHOI'O IMO3HAHMS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKW U OOIIIECTBEHHON MPAKTUKH;

MOHUMAHMS CHEMUDUKA XUMUM KaK HAyKd, OCO3HaHUA €€ poiau B (OpMUPOBAHUU
palMOHAILHOTO HAYYHOTO MBIIIJICHUS, CO3/JAaHUU 1IEJIOCTHOTO MPEACTABICHUS 00 OKPYIKArOIIEM



MUpE KaK O €IWHCTBE NMPUPOAbl U YEJIOBEKAa, B IMO3HAHUU MNPUPOIHBIX 3aKOHOMEPHOCTEN WU
pelIeHNH NpooJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOSXKIIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUHU [IJIi COBPEMEHHOW IMBWIM3AlUU: B €€
I'YMaHUCTHYECKOW HAMpPaBICHHOCTH M BaKHOM POJHM B CO3/aHMU HOBOM 0a3bl MaTepuaIbHOU
KYJbTYPHbI, PEIICHUHN TI00aJbHBIX MPOOJIEM YCTOMYUBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUILIEBOM M HKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
oOecrieueHn yCIIOBUN YCIIEIITHOTO TPYIa U SKOJOTHIECKA KOM(POPTHOM KU3HU KAXKIOTO YIeHA
00IIeCTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH: TIOHMMAaHUsS CYIIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTH MCIIOJIb30BATh MOJy4aeMble 3HAHUS IS
aHanu3a U OOBACHEHMsS SIBJICHUN OKPYXKAIOIIEr0 MHUpA W MPOUCXOASIINX B HEM HM3MEHEHUH,
yMEHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOUCHHUS HA OCHOBE HayYHbBIX (DAKTOB M UMEIOLTUXCS JAHHBIX
C LEJBIO MOJyYEHUSI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCTIOIB30BATh XUMUYECKHUE 3HAHUS JUIsl peleHus poOIemM
B PEaJIbHBIX )KU3HCHHBIX CUTYalUAX;

VMHTEPECA K O3HAHUIO U UCCIIEIOBATEIbCKON JIESITEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIyYCHMIO HOBBIX 3HAHMMW 10 XUMHM B COOTBETCTBUM C IKU3HCHHBIMU
MOTPEOHOCTSIMU;

HMHTEpeca K 0COOCHHOCTSIM TPy/a B pa3InuHbIX cpepax mpodeccuoHaaIbHOM NI TENLHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDHI

MertanpeameTHble pe3ysibTaThl OCBOEHHUS ydeOHOro mnpeamera «XHMHsD) Ha YPOBHE
CpelHero o01ero oopa3oBaHus BKIOYAIOT:

3HaYUMBbIe Ui (POPMHUPOBAHUS MHUPOBO33PEHUS OOYyUYaIOIUXCS MEXKIUCLUILIMHAPHBIE
(MeXIIpeIMETHBIE) OOIlleHAyUHblEe MOHATHUS, OTPaXKAIOUIUE IEJIOCTHOCTh HAy4YHOH KapTHHbI
MHUpa U CHeUu(PHUKYy METOAOB MO3HAHUS, MCIOJb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepus,
BELIECTBO, JSHEPrusi, SBJICHHUE, MpOIlecC, CUCTEMa, Hay4yHbId (aKT, NPUHIMIM, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HUCCIEAOBaHUE, HAOIIOJEHUE, U3MEPEHHE, SKCIEPUMEHT U
Ipyrue);

YHUBEpCalbHble  ydyeOHble  JelcTBUA  (MO3HABaTelIbHbIE,  KOMMYHHUKATHBHBIE,
peryisiTUBHbBIE), obOecneunBaromme (HOpMUPOBAHHE (PYHKIUOHAIBHOM TPAMOTHOCTH U
COLIMAJIBHOM KOMITETEHUIMU 00yYarouuxcs;

CHOCOOHOCTh ~ OOYy4YaloIIMXCA  KCIONb30BaTh  OCBOEHHBIE  MEXKIUCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJbHble y4eOHbIE IEHCTBUS B I103HABATEIBHOW U
COLMAJIBHOM ITPAKTHUKE.

MertanpeameTHble pe3yJbTaThl OTpPa)XarOT OBJIAJCHUE YHUBEPCAJIbHBIMU YYEOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEHCTBUSIMHU.

OByaieHue YHMBEPCAJBHBIMH Y4eOHbIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 6a30Bble JIOrHYeCcKHE TeHCTBHSA:

CaMOCTOSITENIbHO (pOPMYJIMPOBATh W aAKTyaJIM3HpPOBaTh MpoOJIEeMy, BCECTOpPOHHE €€
paccMaTpHuBaTh;

OnpenensaTh LU JeATebHOCTH, 3ajaBas IMapaMeTpbl U KPUTEPUU HUX JIOCTHUKEHUS,
COOTHOCHUTH PE3YJIbTAThI I€ITEIbHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUWA TPHUEMBI JIOTMYECKOTO MBIIUICHUS — BBIIETSATH
XapaKTepHbIE TPU3HAKK TOHATUA W YyCTaHABIMBAaTh UX B3aWMOCBSI3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBJICHUIA;



BbIOMpaTh OCHOBAHUS U KPUTEPUU AJIs KJIACCU(UKALIMU BEIIECTB U XUMUUYECKUX PEaKLUi;

yCTaHABJIMBATh IPUYMHHO-CIIEICTBEHHBIE CBA3U MEXKY U3y4acMbIMU SIBJICHUSIMY;

CTPOUTH JIOTUYECKUE PACCYXKAECHUS (MHAYKTUBHbIC, AENYKTHBHBIE, IO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSIX, (OPMYINPOBATH
BBIBOJIbI U 3aKJIFOUECHHS;

MPUMEHSATh B IPOLECCE MMO3HAHMS, UCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHUE (3HAKOBBIE)
MOJENIA, MpeoOpa3oBbIBATh MOJEIbHBIE MPEACTABICHUS — XUMUYECKUHA 3HAK (CHMBOM)
JJIEMEHTa, XUMHU4ecKas (popmysa, ypaBHEHHE XUMUYECKOW PEAKINH — MPU PEIICHUH yU4eOHBIX
MTO3HABATEJIbHBIX U MPAKTHYECKUX 33]a4, NPUMEHATh HA3BAHHbBIE MOJEIbHBIE MPEICTABICHUS
JUIS BBISIBJICHUS XapAKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XUMHUYECKUX PEAKIIUM.

2) 0a30BbI€e MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIa/I€Th OCHOBAMHU METOJIOB HAYYHOT'O TIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUIL;

(GopMynupoBaTh UEIM U 33Ja4M  MCCICAOBAHUSA, MCIOJIb30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIEHO C(hOPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
1 (OpMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKACHUIA;

BJIQJIETh HABBIKAMHM CaMOCTOSATEIBHOTO IUJIAHUPOBAHMS W MPOBEICHUSI YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HA0JI01aTh 332 XOJA0M MPOLECCA, CAMOCTOSITEIIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (OpMyJIHpPOBaTh OOOOUIEHUS W BBIBOJABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YyJIbTaTOB MCCIEAOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM M MPOEKTHOM JESITENIbHOCTH,
IPOSBIISATE CHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEIICHUs
IIPAaKTUYECKUX 3aJ]1a4, IPUMEHEHHIO PA3JIMYHBIX METOAOB ITI03HAHUS.

3) paGora ¢ nnpopmanueii:

OPUEHTHPOBATbCS B Pa3JIMYHBIX HCTOYHMKAX HUHPopManuu (HayyHO-TIOMYJISIpHAs
JUTepaTypa XUMHYECKOIO COAEpXaHMs, CIpaBOYHbIE MOcoOus, pecypcbl HWHTepHera),
aHAJIM3UPOBaTh HH(MOPMALIMIO PA3IUYHBIX BHIAOB U (OPM MNPEICTABICHUS, KPUTUYECKU
OLICHMBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEUYUBOCTH;

(GopMyaMpOBaTh 3ampOChl M MPUMEHSTHh Pa3IMYHbIE METOJbl MpPU TMOUCKE U OTOOpE
nH(popmanuu, He0OXOIMMOM /1JIs BHIITOJIHEHHSI YUEOHBIX 3a7]a4 OMPENeIEHHOTO TUIA;

MpUOOpETaTh ONBIT UCHOJIB30BAHUS MHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BbIOMpATh ONTUMANIbHYIO (OpMy Mpe/cTaBieHns nHPpopManuu (CXeMsl,
rpaduku, AuarpaMMmsl, TAOJUIL, PUCYHKH U APYTHE);

UCIIOJb30BaTh HAay4HbIM S3bIK B KayecTBE CpeACTBa IpH paboTe C XUMHUYECKOU
uHopMaIuen: MPUMEHATh MEXIpeAMETHbIe ((DU3MYeCKne W MaTeMaTU4YeCKHe) 3HaKu |
CUMBOJIBI, (HOPMYJIBI, a00pEBHATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPEoOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISITHOCTH.

OBiaieHHe YHMBEPCAJbHBIMM KOMMYHMKATHBHBIMHM 1CCTBUSIMU:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/IaeMOI TeMbl B X0/l 1hajora U/uiu IUCKYyCCHUH,
BBICKa3bIBaTh HUJEH, (GOPMYJIHUPOBATh CBOM MPEUIOKEHUS OTHOCHTEIBHO BBINOJIHEHUS
NPEIJIOKEHHOM 334,

BBICTYNATh C MpE3EHTAlMeN Pe3yJbTaTOB MO3HABATEIbHOW NESITEIbHOCTH, MOJIYYEHHBIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHMKAMU TIPU BBINOJHEHUH XUMHUYECKOTO
AKCIIEPUMEHTA, MPAKTHYECKOW pabOThl MO HCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB,
peanu3anuu ydyeOHOro mnpoektra u (OpMyJIUpOBaTh BBIBOJBI MO pe3yJbTaTaM MNPOBEIEHHBIX
MCCJIEIOBAHUM MMyTEM COTJIaCOBaHUS MO3ULIUI B X0/1€ 00CYKAEHUS 1 OOMEHAa MHEHUSMH.



OBi1aieHUe YHMBEPCAJILHBIMH PEryISTHBHBIMH A¢HCTBUAMMU:

CaMOCTOATEJIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOIO IIO3HABATEIBHYIO JEATEIIBHOCTD,
ompenensis €€ e U 3a7a4i, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
npejiaraeMblii anropuT™M JEHCTBUI MPU BHINOJHEHUH YYeOHBIX M UCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (HEKTUBHBINA CIIOCOO MX PEIICHUS C YUYETOM IMOTyUYeHUsI HOBBIX 3HaHUH O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYILECTBJIATH CAaMOKOHTPOJb CBOEW JESATEIbHOCTH HA OCHOBE CAMOAHAIM3a W
CaMOOLICHKH.

IHPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca « OpraHnyecKkas XuMHUsh» OTpaXkaroT:

c(hOpMHUPOBAHHOCTH NMPEJCTABICHUN 0 XUMUYECKOM COCTABIISAIOINIECH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, POJIU XUMUU B TTO3HAHUM SIBIICHUUN TIPUPOJIbI, B (POPMHUPOBAHUMN MBIIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIMMOM MJid peuieHUs
MPAKTUYECKUX 3a/1ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

BJIAJICHUE CUCTEMOM XWMHMYECKMX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIAraOIINE
MOHATHUS (XUMHUYECKHUI 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIEKTPOOTPUIIATEILHOCTh, XHMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJSpHas Macca, MOJISIpHBIM OOBEM, YIJIEPOAHBIA  CKEJET,
(GyHKIMOHANBHAS TPYMIMa, pajuKai, U30MEpHUsi, U30MEpPbl, TOMOJOTUYECKHUIN Psijl, TOMOJIOTH,
YTJIIEBOAOPO/IbI, KUCIOPO U a30TCOAEPKAILNE COCIUHEHHS, MOHOMED, TIOJIMMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOpHUs CTPOCHUS OPTaHUYECKUX
BemiectB A. M. bByTiiepoBa, 3aKkOH COXpaHEHMsI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3BIK XMMHH; MUPOBO33PEHUYECKUE 3HAHMS, JIEXKAIIUE B OCHOBE NOHUMAaHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJIEHUH, (PAKTOJIOTMUECKUE CBEICHUS O CBOIMCTBAX,
COCTaBE, NOJYYEHUH U 0€3011aCHOM UCIOJIb30BAHUY BAKHEUILINX OPTaHUYECKUX BEILIECTB B OBITY
Y IPAKTUYECKOH JESITEIbHOCTH YeJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHUI BBISIBIISATh XAPAKTEPHbIE MPU3HAKHU MOHATUN, YCTaHABIIMBATh
UX B3aUMOCB$I3b, UCIOJI30BaTh COOTBETCTBYIOIINE MOHATHUS MPU ONMMCAHUU COCTaBa, CTPOCHUS
Y MPEBPALICHUI OPTraHUYECKUX COCTUHECHUN;

c(OPMUPOBAHHOCTh YMEHUN HCIOJIb30BATh XUMHYECKYIO CHUMBOJUKY JJIi COCTAaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHO) (OpMyIT OpraHUUYECKHX BEIIECTB
Y YpPaBHEHUN XUMHUYECKUX PEAKIUN, U3rOTABIMBATh MOJEIH MOJEKYJ OPraHUYECKUX BEIIECTB
JUTSl WITIOCTPALMU X XUMHAYECKOTO U TPOCTPAHCTBEHHOT'O CTPOEHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABINBATH MPUHAJJIC)KHOCTD H3yYCHHBIX OPTaHUYECKUX
BEUIECTB [0 HX COCTaBYy M CTPOEHHUIO K OIpenenEéHHOMY KIIAcCy/TpyIie COEAUHEHUN
(yrneBomopoapl, KHCIOPOA M  A30TCOJAEPXKAIIME COECIUHEHHS, BBICOKOMOJEKYISPHbBIE
COEIMHEHHUS), 1aBaThb UM Ha3BaHUs 1Mo cucreMarnyeckoid HomeHkiarype (IUPAC), a Takxke
MPUBOJAUTH TPUBHUAIIbHBIE HA3BAHMS OTAEIBbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMHIIEH,
alETUJICH, ATWICHIJIMKOJb, TJIULEPUH, (QEHOJ, (opManbIeruj, aleTalbIeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAsI KUCIOTa, III0K03a, PpyKTO3a,
Kpaxma, LeJUI0103a, TIUIIH);



c(OpPMHUPOBAHHOCTh YMEHUS OIPEACNATh BHUIbl XMMUYECKOW CBSI3M B OPraHUYECKUX
COEIMHEHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMHUPOBAHHOCTh YMEHUS TMPUMEHSTH TOJIOKCHHUS TEOPUU CTPOCHHS OPTaHUYCCKUX
BemecTB A. M. bytnepoBa nsi 00bICHEHHsI 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MACChl BENIECTB;

c(hOpMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh COCTAaB, CTPOCHUE, (PUINUECKHE U
XMMHUYECKUE CBOMCTBA TUIIMYHBIX MPEICTABUTENIEN PA3IMYHBIX KJIACCOB OPraHMYECKUX BENIECTB
(MeTaH, »TaH, ITWICH, MPONWICH, areTwieH, OyTtaaweH-1,3, metunOyraguen-1,3, OeH30I,
METaHOJI, dTAHOJI, dTUJICHTINKOb, TIUIEPHUH, (DEHOJ, alleTalbIeTHI, MypaBbUHAS U YKCyCHAs
KUCIIOTBI, TJIIOKO3a, Kpaxmal, IeJUI003a, aMHUHOYKCYCHasi KHCJOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXKAY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIUX XMMHUUYECKUX PEAKIUH C
UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHS XapaKTEepPU30BaThb HCTOUYHUKH YIIJIEBOJOPOIAHOTO ChIPbS
(HedTh, TPUPOAHBIA Ta3, Yroyib), CIOCOObI MX MEepepadOTKU U MPAKTUYECKOE MPUMEHEHUE
IPOJYKTOB NEPEPaOOTKHU;

c(hOpPMHUPOBAHHOCTh YMEHHUN MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM YPaBHEHUSIM
(macchl, 00bEMa, KOJMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOJIYKTa PEAKIIMU MO H3BECTHBIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOMN 3HAHUU 00 OCHOBHBIX METO/IaX HAYUYHOTO
MO3HAHMS, MCIOJIb3YEMBIX B XUMHHM NPU HU3YYEHUM BEHIECTB M XHUMUYECKUX SIBJICHUMU
(HabnroneHre, W3MEpPEHHUE, DJKCICPUMEHT, MOJCIUPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XMMHUYECKUE 3HAHUS IS IPUHSATUS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh MPABWIIA TMOJB30BAHMS XUMHUYECKON TOCYI0M U
1abopaTOpHBIM 000pPYAOBAHHUEM, a TAKXKE MPaBHIia OOPAIICHHS C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMU TIO BBIMOJIHEHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHM IIJIAHUPOBATh W BBIMOJHATH XHUMHYECKUN ODKCIEPUMEHT
(mpeBpailieHrs OpraHUYECKUX BEIIECTB NMPU HATPEBAHUH, MOJYUCHUE dTUJICHA U U3YUYEHHUE €0
CBOMCTB, Kaue€CTBEHHbIE PEaKIMM OPraHUYEeCKUX BEIIECTB, JeHaTypaius O€JIKOB TMpHu
HarpeBaHUM, [IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKU 0€30MaCHOCTH
npu oOpallleHUH ¢ BEIIeCTBAMH U J1Ja00paTOPHBIM 000pYAOBaHUEM, MPEIACTABIISTh PE3yJIbTaTh
XUMUYECKOTO JKCHepuMeHTa B (GopMe 3alucu ypaBHEHUM COOTBETCTBYIOIIMX peakIui u
(hopMyHpoOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUM KPUTUUECKH AaHAIM3UPOBATh XUMHUYECKYH0 HHGPOpPMAIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHHUKOB (Cpe/cTBa MaccoBoi nHbopmanmu, UHTepHET U IpyTUX);

c(hOpPMHUPOBAHHOCTh YMEHUU COOJIOJATh TMpaBUiia DKOJOTUYECKH I€JIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYNOBOM NEATENLHOCTH B IEISX COXPAHEHHUS CBOETO 370pPOBbI U
OKpY’KaroIEel MPUPOTHON Cpelibl, OCO3HABATh OMACHOCTh BO3JCUCTBUSA HA >KUBBIE OPraHU3MBbI
ONPEAECIEHHBIX OPraHUYECKUX BEIIECTB, MOHUMAs cMbica nokasarens [I/IK, mosicHsaTte Ha
puMepax CrocoObl YMEHBIICHHS U TIPEIOTBPAIICHHS UX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M
YEJIOBEKA,

JUIS O0YYaroUIuXcsi ¢ OTPAaHMYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHMS BEIIECTB MU XUMUYECKUX SIBJICHUH;

JUIS CJIETIBIX M CJTA00BUIAIIUX OOYYAIOIMIUXCS: YMEHHUE UCTIOJIb30BaTh PEIbe(YHO-TOUCUHYIO
cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMuyeckux Gopmy..

11 KUIIACC



[IpeameTHbIE pe3yIbTaThl OCBOEHUS Kypca «O01ias 1 HeopraHu4ecKkas XuMHUsh» OTPaKaroT:

c(hOpPMHUPOBAHHOCTh TPEJICTABIICHUN: O XHMHYECKOW COCTABJISIONIEH €CTECTBEHHO-
HAy9YHOW KApTUHBI MUpa, POJM XWMHH B TIO3HAHWUU SIBICHUH TPHUPOABI, B (POPMUPOBAHUU
MBIIUICHAST U KYJIbTYpPhl JIMYHOCTH, €€ (DYHKITMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
pelIeHUsT TPaKTUYECKUX 3a7ad M HKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOM XWMHYECKUX 3HAHWW, KOTOpas BKJIKOYAET: OCHOBOMOJIATAIOIINE
MOHSTHS (XUMHUYCCKHH 3JIEMEHT, aTOM, U30TOIl, S-, P-, d- 3JICKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIH OOBEM, BaAJEHTHOCTb, JJIEKTPOOTPUIIATEILHOCTh, CTENECHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBaJCHTHas, HWOHHAs, METa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAINIMYECKAss PEMETKA, THUIBI XUMHUYECKUX  PEAaKLUUi, pacTBOp, DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOJIUTAYECKAsT NTUCCOLMAIUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOM  peaklid, XUMHUYECKOE€ paBHOBECHE); TEOPMU U  3aKOHBI  (Teopus
DJICKTPOJIUTUYECKOW Jauccoluanuu, nepuoandeckuii 3akoH JI. WM. MenaeneeBa, 3akoH
COXpPaHEHHsSI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W MPEBPAIICHUS SHEPTUU NMPU XUMHUYECKHUX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHH, MHPOBO33PEHUYECKHE 3HAHWUS,
JIeKAIME B OCHOBE IMOHUMAHUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX SBJICHHM,
(haKTOJIOTHYECKHUE CBEACHUS O CBOMCTBAX, COCTaBE, MOTYUYCHUH U 0€30MTaCHOM HUCIIOJIb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTAaHABIMBATh
UX B3aMMOCBS3b, HUCIOJIB30BaTh COOTBETCTBYIOLIME ITOHATHUS IIPYU ONMCAHUM HEOPraHUYECKHUX
BELIECTB U UX IIPEBPAILCHUN;

c(hOpPMHUPOBAHHOCTh YMEHUN MCIOJIb30BATh XUMHUYECKYI0 CHMBOJUKY JUIsl COCTAaBJICHUS
dbopMyn BEHIECTB W ypaBHEHUN XHUMHYECKUX PEAKIUH, CUCTEMAaTHYECKYI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHaibHbIC Ha3BaHHUS OTICIIbHBIX HEOPTaHUYECKHUX BEIIeCTB (yrapHbIid ras3,
YIJIEKUCIBIM T'a3, aMMUAK, raimi€éHas W3BECThb, HETAlIEHAs W3BECThb, MUTbEBAas COAA, NMUPUT U
Apyrue);

c(hOpPMHUPOBAHHOCTh YMEHUI ONPEIEATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3JIMYHOTO COCTaBa, BUJl XMMUYECKON CBS3U (KOBaJIEHTHAsI, MOHHAS,
MeTaJlJTnYecKasi, BOJOPOIHAs) B COCMHECHUSIX, TUIMl KPUCTALTNYECKON PEIIETKU KOHKPETHOTO
BellleCTBA (aTOMHasl, MOJICKYJISIpHAs, MOHHAs, METAJJIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPTaHUYECKUX COCTNHECHUN;

c(hOpMHUPOBAHHOCTh YMEHHUM YCTAHABIMBATH MPUHA/JICAKHOCTH HEOPTAHUUECKUX BEIIECTB
10 UX COCTaBY K OMPENIEIEHHOMY KJIaCcCy/TpyIIe COeTUHEHNH (TIPOCThIEC BEIIECTBA — METAJLIBI U
HEMETaJUTbl, OKCUIbI, OCHOBAHMSI, KUCIIOTHI, aM(OTEPHBIE TUIPOKCHUIBI, COJIN );

c(hOpPMHUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICI mepuoandeckoro 3akona J[. .
MenneneeBa u  JAEMOHCTPUPOBATH €r0  CUCTEMATU3HPYIOUIYIO, OOBICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh OJIIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 3JieMeHTOB 1—4 nepuonoB Ilepuoauyeckoid CUCTEMbI XUMUYECKUX 3JIEMEHTOB /JI.
W. MenneneeBa, UCMOIb3Ys HMOHATHS «S-, P-, -32JEKTpPOHHBIC OPOUTANIN», «IHEPIrEeTHUCCKHE
YPOBHU», OOBSCHITH 3aKOHOMEPHOCTU HW3MEHEHMSI CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
COCIMHEHUH 10 TieproaaM U rpynmam [lepuoanuecko CUCTEMbI XUMHUYECKUX 3J1eMEeHTOB JI. .
Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHHM XapaKTepU30BaTh (OMUCHIBATH) O0IINE XUMUUYECKUE CBONCTBA
HEOPraHMYEeCKUX BEUIECTB PA3JIMYHBIX KIIACCOB, MOATBEPKAATh CYIIECTBOBAHUE T€HETUYECKOU



CBSA3U MEX]y HEOPTraHMYECKUMH BEIIECTBAMHU C IOMOINBIO YPaBHEHUN COOTBETCTBYIOIIUX
XUMUYECKUX PEaKInii;

c(hOpPMHUPOBAHHOCTh YMEHHS KJIACCU(PUITMPOBATh XUMHUYECKHUE PEAKIIUU IO Pa3TMIHBIM
nmpu3HakaM (YUCIIy W COCTaBy pEarupyrolIMX BEIMIECTB, TEIUIOBOMY d(ddekty peakmuw,
W3MEHEHUIO CTETICHEH OKUCIICHUS DJIEMEHTOB, 00OpPaTUMOCTH PEAKITNHU, YIACTHIO KATATH3aTOPa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIIATh YPABHEHHS PEAKIIUNA Pa3IMIHBIX THIIOB, TIOJHBIC
M COKpAIIEHHBIC YPaBHEHUS PEaKIMii HOHHOTO 0OMEHA, YUUTHIBAsI yCIIOBUSA, TIPH KOTOPBIX ITH
pEeaKIMu UIyT 10 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHHHM MPOBOJUTH PEAKIIUU, TOITBEPKAAIONINE KAYCCTBEHHBIM
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIECTB, pPACMO3HABaTh OIbBITHBIM IYTEM HOHBI,
PUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI PACKPBIBATh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii MOCPECTBOM COCTABIICHUS AIEKTPOHHOTO OalaHca dTUX PeaKIuii;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTU XUMHUYECKOU PEaKIUu OT
pazNUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XMMHUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTU OT
BHeIIHero Bo3aeicTBus (mpuniun Jle [larense);

c(hOpMHPOBAHHOCTh YMECHHI XapaKTEPU30BaTh XUMHUUICCKUE TIPOIIECCHI, JISKAIINE B OCHOBE
MIPOMBITIUICHHOTO TIOJIYYCHHS CEPHOW KHCIIOTBI, aMMHaka, a Takke CGHOPMHUPOBAHHOCTH
MPEACTaBICHUH 00 OOIMX HAYYHBIX NMPHHIMIAX M JKOJOTHYECKUX MPOOIEeMax XUMUYIECKOTO
MIPOU3BOJICTBA;

c(hOPMHPOBAHHOCTh YMEHHUH TIPOBOAWTH BBIUMCICHUS C MCIOJb30BAaHUEM TOHITHS
«MaccoBasi JIoJisl BEIleCTBa B PacTBOPE», OOBEMHBIX OTHOIICHHM Tra30B MPU XUMHUYECKUX
peakIMsIX, MacChl BEIIECTBA WM 00bEMA Tra30B MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIMX B PEAKIUM BEIIECTB, TEIUIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUSI MaCChl BEIIECTB, MPEBPAIIICHUSI U COXPAHEHUS DYHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh MPABWIIA MOJIB30BAHMS XUMHUYECKON TOCYI0M U
71a00paTOPHBIM 000PYIOBAHUEM, a TAKXKE MpaBUjIa OOpaICHUS C BENIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSMU TIO BBIMIOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OIBITOB;

c(hOPMHPOBAHHOCTh YMEHHH IIJIJAHUPOBATh W BBIMOJHATH XHUMHYECKUN OSKCIEPUMEHT
(pa3noxeHue TMEepOKCHIa BOJAOpOAA B TPHCYTCTBHHM KaTajlu3aTopa, OIMPEICICHHE CPEIbl
PacTBOPOB BEMIECTB C TIOMOIILI0 YHUBEPCATHLHOTO HHANKATOPA, BIUSHUE PA3INYHBIX (DAKTOPOB
Ha CKOPOCTh XHMHYECKON pEaKIMH, PEaKIMd HOHHOTO OOMEHa, KaueCTBCHHBIC PEaKIMU Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHHOHBI, HA KATHOH aMMOHHSI, PEIICHUE IKCIIEPUMEHTATBHBIX
3amay mo TemMaM «Metamiey W «HemeTamel») B COOTBETCTBHHM C TIPaBUJIAMH TEXHHKH
6e3omacHOCTH IpH 0OpaIIeHUH ¢ BEIIECTBAMU U J1a0OpaTOPHBIM 000PYI0BaHHUEM, MPEICTABISATh
pe3yiabTaThl XMMHYECKOTO SJKCIEpUMEHTa B (opMe 3amucy YPaBHEHHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyIUpPOBaTH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUU KPUTHUYECKH aHATU3UPOBATH XUMUYECKYIO HH(MOpPMAIIHIO,
MOJIy4aeMyi0 W3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOW KOMMYHHKaiuu, WHTEepHET u
JPyTHX);

c(OPMHUPOBAHHOCT, YMEHUU COOJIOJATh TMpaBUiia HSKOJOTUYECKH IEJIECO00pa3HOTOo
MOBEJICHUSI B OBITY W TPYJOBOH NEATEILHOCTH B IIEIAX COXPAHEHUS CBOETO 370pPOBbI M
OKpYIKaroIel MPUPOTHOM CpeJlbl, 0CO3HABATh OMMACHOCTh BO3JICHCTBHUS Ha KUBBIC OpraHU3MBbI
onpenenEHHBIX BEIIECTB, MOHUMAas cMBICT mokasarens [1JIK, moscHATh Ha mpuMepax CriocoObl
YMEHBIIECHUS U TIPEIOTBPAIICHHS MX BPEIHOTO BO3ACHCTBUS HA OPTaHU3M UEJIOBEKA;

JUTsl 00yYaronuXcsl ¢ OrPaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBBS: YMECHHE IPHUMEHSTH
3HAHWUSA 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB U XMMUYCCKUX SBJICHUI;



JUTSI CTIETIBIX M CTTA0OBUASIIIIUX O0YUYaIOIIUXCS: YMEHUE UCTIOIb30BaTh Pelibe(PHO-TOYEUHYIO
cucteMmy ob6o3HaueHnuit JI. bpaiins nis 3anucu XxuMuueckux Gopmy!.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
n/
n

HaumMmenoBanue
pa3aeioB U TeM
NMPOrpamMMblI

KosmmyecTBo 4acoB

Bcero

KonTpoJsbHble
padoThI

IIpakTHyeckue
padoThI

JJIeKTPOHHBbIE (undposbie)
o0pa3oBaTesibHbIE pecypchl

Pa3

ne 1. Teoperudeckue 0CHOBbI OPraHUYe€CKOM XUMMH

1.1

[IpenmeTt
OpPraHU4YECKON
xumuu. Teopus
CTPOECHHUS
OPraHUYECKUX
coeauHeHul A.
M. byTtnepona

https://coreapp.ai/app/player/lesson/6

68d9ac86d110344012e7e0a

Hroro o pazneny

3

Paznen 2. YriieBoaopoabl

2.1

[IpenenbHbIE
YIJIEBOAOPOIbI
— QJIKaHbI

2

https://coreapp.ai/app/player/lesson/6

68d9b2f6d110344012e7eac

2.2

HenpenenbHbie
YTJIEBOJIOPO/IBIL:
AJIKEHBI,
aJIKaJUEHBI,
AJIKHHbI

2.3

ApoMartnueckue
YTIIEBOAOPOIbI

2.4

[Ipuponusie
VCTOYHHUKHU
YTJIEBOJOPOJIOB
" ux



https://coreapp.ai/app/player/lesson/668d9ac86d110344012e7e0a
https://coreapp.ai/app/player/lesson/668d9ac86d110344012e7e0a
https://coreapp.ai/app/player/lesson/668d9b2f6d110344012e7eac
https://coreapp.ai/app/player/lesson/668d9b2f6d110344012e7eac

nepepadoTKa

Wroro no paznemny

13

Pasnea 3. Kuciaopoacoaep:xaniye opraHudecKue CoeTMHeHus

https://coreapp.ai/app/player/lesson/6

3.1 | Crupror. Qenon |3 0 1 6809b346d110344012e7ebb
ANbOeTuabl.
KapOGoHoBrie
3.2 KHUCJIOTEL. 7 0 0
Ci105kHBIE
3bUpBI
3.3 | VYrueBonusl 3 1 0
Hroro no pazmemny 13

Pa3znen 4. Azorcoaeprkaniue OpraHmyeckne coeJMHeHus

AMUHBI.
4.1 | AMHHOKHCIIOTHL | 3 0 0
benku
Nroro no pazneny 3
Paspnes S. BeicokoMoJIeKYJISpHbIE COeITMHEHHUS
[I;mactmaccsl.
5.1 | Kayuyku. 2 0 0
BonokHa
Uroro no pazneny 2
OBLIEE
KOJIMYECTBO
YACOB I1oO 34 2 S

I[TPOI'PAMME



https://coreapp.ai/app/player/lesson/668d9b346d110344012e7ebb
https://coreapp.ai/app/player/lesson/668d9b346d110344012e7ebb

11 KJTACC

Ne | Haummenosaume | KoauuecTBo yacoB
n/ | pa3nejioB M TeM KoHTpoJbHBIE IIpakTHyeckue JJICKTPOHHEIE (Hpposbie)
Bcero P P o0pa3oBaTe/bHbIC PeCYpPChl
n | IPOrpamMMmbl padoThI padoThI
Paznen 1. Teopernueckne 0CHOBbI XUMUH
Crpoenue
aTOMOB.
[Tepunoauueckuii
3aKOH " )
https://coreapp.ai/app/player/lesson/6
1.1 | Hepuommeckas | 3 0 L 6809h2560111034401267678
cucTemMa
XUMHYECKHUX
anemenToB JI. U.
Menpeneena
Ctpoenue
BEIIICCTBA.
12 MHoroo0pa3ue 4 0 1
BCIIICCTB
13 XHUMHUYECKHUE 6 1 1
peaKIu
Uroro no pazneny 13
Pa3znes 2. Heopranmueckasi Xumms
2.1 | Meramisl 6 0 1
2.2 | Hewmeramisl 9 1 2
CBsa3b
03 | HeopramuyecKux 2 0 0

N OpPraHU4YCCKHX
BCIICCTB



https://coreapp.ai/app/player/lesson/668d9b256d110344012e7e78
https://coreapp.ai/app/player/lesson/668d9b256d110344012e7e78

Hroro no pazneny 17

Pa3zgena 3. Xumud u :Ku3Hb

3.1 | Xumug v KU3Hb 4
Wroro no pasaeny 4
OBILEE
KOJIMYECTBO 34
YACOB 1O

I[TPOIPAMME




YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* Xumus, 10 kmacc/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A. AknrionepHO€e 00111eCTBO
«3naTenbCcTBO «IIpocBenieHue»
o Xumus, 11 wmace/ T'abpuensa O.C., OOmecTBO ¢ OTpaHUYECHHOW OTBETCTBEHHOCTHIO
«IPODAY»; AxmonepHoe obmiectBo «M3aarensctBo «IIpocBemienner»

1. Xomuenko WM.I'. "Pemenue 3amau nmo xumuu (8-11 kmaccer). - M.: PUA "Hosas Bonna'":
N3narenn YMeEpPEHKOB, 2010.

2. Kppimmunosuu E.B. "Harnsnnas xumus"/E.B. Kpeimunosuy, T.A. XKymnsesa. - M.: DkceMmo,
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6148/main/1704
65/

[Tpupousie UCTOYHUKHA https://mankv-
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Knaccudpukanms ©  HOMEHKIATypa
HEOPTraHNYECKUX COCMHEHUIA.
['eHeTnueckass CBSI3b HEOPTaHUYECKUX
BEIIECTB, PA3JIMYHBIX KJIACCOB
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Knaccudukanuys XuMu4ecKux peakiui B
HEOPraHWYECKOW U OPraHUuYeCKOHu
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pEAKLHSIX
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[Ipaktuueckas pabora Ne 1. «Bausiaue
pasnu4HbBIX (AKTOPOB HA CKOPOCTH
XAMUYECKON PEAKIINN»
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DIEKTPOIUTHYCCKAS JTUCCOIMAIIS.
[ToHsTHE O BOJOPOJHOM IOKa3aTese
(pH) pactBopa. Peakiuu HOHHOTO
oOMmena. ['maponus opraHudeckux u
HEOPTraHUYECKHX BEIICCTB
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OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC
peakuuu. Ilonarue 00 »syexkTpoause
pacIuIaBOB M pACTBOPOB COJIEH
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13

Kontponpnas pabora 1o  pazjaeny
«TeopeTnyecKkne OCHOBBI XUMUI

14

Mertanisl, 150:¢ MOJIOKECHUE B
[lepuoauyeckoid cUCTEME XHUMHYECKUX
anementoB JI. WM. MeHnaeneeBa wu
0COOCHHOCTH CTpoeHMsi aToMoB. OO01ne
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(hr3MYeCKre CBONCTBA METAJNIOB
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XUMHUYECKHE CBOMCTBA BaXKHEUIINX
METAJJIOB (HATpWil, Kaiuil, KalablUW,
Mar"ui, aJlOMUHUN) U UX COSTMHEHUU

https://resh.edu.r
u/subject/lesson/
1602/main/

16

XUMHUYECKHUE CBOMCTBA XpOMa, MEJIU U X
COeIMHEHUN

https://resh.edu.r
u/subject/lesson/
3534/main/1512
69/

17

XMMHYECKHE CBOMCTBA IIMHKA, JKeJie3a U
UX COEITUHEHUU

https://resh.edu.r
u/subject/lesson/
1605/main/

18

[Ipaktruueckass pabora Ne 2. "Pemenue
DKCIIEPUMEHTAJIBHBIX 3aJad [0 TeMe
«Meramis»"

19

Hemeransl, UX  TOJIOKCHHE B
[Tepuonuueckoii CHUCTEME XUMHYECKHX
snementoB JI. WM. MeHnaeneeBa wu
0COOEHHOCTH CTPOEHHS aTOMOB

https://resh.edu.r
u/subject/lesson/
5939/main/1513
24/

20

du3uvyeckue CBOWCTBA HEMETAJLIOB.
AJnoTponusi HEMETAUIOB (Ha MpuMepe
KHCJI0poAa, cephl, hochopa u yriepoaa)

https://resh.edu.r
u/subject/lesson/
2447/main/

21

CmutaBel METAJIJIOB.
DIIEKTPOXUMHUYECKUNA Psil HANPSKEHUN
METaJIOB

https://resh.edu.r
u/subject/lesson/
4961/main/1512
97/

22

XUMUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI
U UX COEIMHEHUU

https://resh.edu.r
u/subject/lesson/
2075/main/;
https://resh.edu.r
u/subject/lesson/
2434/main/
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23

XUMHUYECKHE CBOMCTBA a30Ta, hochopa u
UX COeOIUHEHUN

https://resh.edu.r

u/subject/lesson/

2078/main/;

https://resh.edu.r

u/subject/lesson/

2073/main/

24

XUMUYECKHE CBOWMCTBA  yIJIEPOJA,
KPEMHHUS U UX COCIUHEHUN

https://resh.edu.r

u/subject/lesson/

2072/main/;

https://resh.edu.r

u/subject/lesson/

2069/main/

25

[IprMeHEHNE BaXKHENIITUX HEMETAIIJIOB U
UX COCIUHEHUN

26

O00011IeHNEe U cUcTEMaTU3alusl 3HaHUI
o teme «Hemeramiey. Beraucienns mo
YpPaBHEHUSAM XUMHUYECKUX pEaKIuil u
TEPMOXUMHYCCKUE PACUETHI

https://resh.edu.r

u/subject/lesson/

2068/main/

27

[Ipaktruueckas padota Ne 3. «Pemienue
AKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME
"Hemerasubl"»

28

KontponbHas  pabora 1o  Temam
«Mertauie» u «Hemerauibn)

29

Heoprannueckue u  opraHumyeckue
KUCJIOTBI. Heoprannueckue 51
OPraHUYEeCKUE OCHOBAHHUS

30

AMdoTepHbie HEOPTraHUYECKHE U
OpraHu4YecKue COCAUHEHUS.
I'eneTnyeckas CBA3b HEOPraHUYECKUX U
OpraHUYECKHUX BEILECTB

https://resh.edu.r

u/subject/lesson/

2684/main/

31

Ponb XUMHHN B oOecrneyeHN

https://resh.edu.r
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DKOJIOTMYECKOM, DHEPreTUYECKOM U

u/subject/lesson/

NUIIeBOM  O€30MacHOCTH,  Pa3BUTHUU 3514/main/1514
MEIULMHBI 33/
[IpencraBienuss 00 OOMMX HAyYHBIX 2'[6t[:)s://mankv-
32 PUHITHATIAX npombinieHHoro | 1 —~ .
. chemistry.blogsp
MOJTyYCHHS BaXKHCHIIIMX BEIICCTB
ot.com/
https://resh.edu.r
33 YenoBek B MUpE BEIIECTB U MatepuaioB | 1 U/SUbieCt./ lesson/
3504/main/1514
89/
https://resh.edu.r
34 Xumusa u Bb€ YEJIOBEKA 1 w/subject/lesson/
3MOPOBBE HCNOBE 5452/main/1508
15/
OBILIEE KOJIMYECTBO YACOB 11O 34

ITPOI'PAMME
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