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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHUHM Ha YPOBHE CpPEIHEr0 o00Iero oo0pa3zoBaHUs
pa3zpaborana Ha ocHoBe DenmepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6
oOpazoBanuu B Poccuiickoit deneparuuy, TpeOOBaHUil K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa3oBaTeIbHONW MPOrpaMMbl CpPEAHEro o00Iero o0pa3oBaHMS
(®OIT  COO), mnpencraBneHHblx B DenepaibHOM  rOCYJIAPCTBEHHOM
obpazoBarensHoM ctangapre COO, c yuérom Konuenuuu mnpenogaBaHus
yueOHOro mnpeamera «XuMus» B 00pa3oBaTeNbHBIX Oopranu3anusix Poccuiickoin
@denepanivy, peamu3yIOMIUX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPaMMBbl, U
OCHOBHBIX IOJNOXKEHHN «CTparernn pas3BuTHs BocnuTaHus B Poccuiickoin
®enepanuu Ha niepuon Ao 2025 rona» (Pacnopstkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOJXOJOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEICICHHUIO
oOuielt ctpareruu oOy4eHus, BOCIUTAHUS U pa3BUTUS 00YUaIOLIUXCS CPEJICTBAMHU
yaebHoro npeamera «Xumush» s 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBHIN
koHnentyanpHbie TookeHnss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH IIEJICH,
coJlepKaHMs, Pe3yJbTaTOB OOyYeHHUs U TpPeOOBAHMM K YPOBHIO TMOJTOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE o0Opa3oBaHHUe, IIOJIy4aeMoe BBIITYCKHUKAMH
o0mieo0pa3oBaTelbHON OpraHU3aluy, SBISETCS HEOThEMJIEMOM YacThi0 HX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIMM ATallOM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOYEBBIX LEHHOCTEH, MPHUCYIIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro O0Opa3oBaHMs. OTH LIEHHOCTU KacaroTcs
MO3HAHUS 3aKOHOB MPHUPOJbI, (OPMUPOBAHMUS MHUPOBO33PEHUS U  0OIIeH
KyJbTYpPhl 4YEJIOBEKAa, a TaKKe HKOJOTMYECKH OOOCHOBAHHOIO OTHONIICHUS K
CBOEMY 3[I0pPOBbIO U MPUPOIHOHN cpere. Peanusyercs xumuyeckoe oOpa3oBaHHe
oOyuJaronuxcs Ha ypoBHE CpeHEro o0Iiero o0pa3oBaHus CpeicTBaMU y4eOHOTO
npeaMera «XuMUsA», COAEPKAHUE M IIOCTPOCHHE KOTOPOro OIPEACIICHBI B
OporpaMMe IO XUMUU C Y4E€TOM cHeluUKH HAyKd XUMHH, €€ 3HAYCHHS B
MO3HAHUU TPHUPOJABl U B MATEPHAIbHOM JKHU3HU OOIIECTBa, a TAKXKe C YUYETOM
o0mMX IeNied W TPUHIUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI CpeaHero oo0Iero oopasoBanus B Poccuiickoit deneparuu.

XUMHSI KaK 3JIEMEHT CUCTEMBbI €CTECTBEHHBIX HAYK UTpaeT 0coOyo poib B
COBPEMEHHOW LMBWJIM3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepUalbHOU KYJIbTYpBHI.
OHa BHOCUT CBOH BKJIaJl B (JOPMHUPOBAHUE PALIMOHATIEHOTO HAYYHOI'O MBILIUICHHUS,
B CO3/IaHHE LIEJIOCTHOIO MpPEeICTaBICHHsI 00 OKPY’KaIOILEM MHpE KaK O €INHCTBE
OpUPOABl U YelloBeKa, KOTopoe (popmMupyercs B XMMHUM Ha OCHOBE NMOHMMAaHHS
BEILIECTBEHHOI'O0 COCTAaBa OKPYKAIOLIEr0 MUpPa, OCO3HAHUS B3aMMOCBSA3U MEKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3MOXHBIMH 00JIACTAMH PUMEHEHHS.



TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMHu, XUMHUS CTajna
HEOTHhEMJIEMON  YacThbl0O MHUPOBOM  KYJIBTYpbl, HEOOXOJUMBIM  YCJIOBHEM
YCHENIHOTO TPYJa U KU3HU KaxJoro wieHa obdmectBa. CoBpeMeHHasi XUMHUSI KaK
HayKa CO3MJaTebHasA, KaK HayKa BBICOKUX TEXHOJIOTMI HalpaBJIeHA HA PEIICHUE
TJI00ABHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHSI YEJIOBEYECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM C OOIMMH LEISMU W TNPUHLMIIAMH CPEJHEro OOLIEro

oOpazoBaHnus cojiepxkanue npeamera « Xumus» (10—11 knaccel, 6a30BbIi ypOBEHB
W3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY
oOydJarommxcs, HEOOXOJUMYI0 UM IS BBIPAOOTKM MHUPOBO33PEHUYECKUX
OpUEHTUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COIMYMA, MPOJOJIKEHUS
o0pa3oBaHHsS B pa3IMYHBIX OO0JACTSIX, HE CBA3aHHBIX HENOCPEJICTBEHHO C
XUMHUEN.
CocraBnstomiuMu ~ nipeameTa  «XUMUS» — SBISIOTCS  0a30BbIE  KypChl  —
«Oprannyeckas xumusi» u «OOlass M HeopraHWYeckas XHUMHs», OCHOBHBIM
KOMITIOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HAHHUK TT0 HEOPTaHWYECKON XMMUU (C BKIIFOUCHHEM 3HAHHUK U3 O0IIel XUMUN) U
opranndeckoit xumun. opmupoBaHre JAHHOW CUCTEMbl 3HAHUN MPU U3YUCHHUU
npeaMera oOecreynBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOI000pa3us
BEILECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conmepxkaHusi KypcoB — «Opranuyeckas xumus» u «OO0mas u
HEopraHu4eckass XuMus» chHOpMHpPOBaHAa B MPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOTO IMOAXO0Ja K M3YyYEeHHIO Y4eOHOro marepuaiga U 00ycloBJIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUU Ha  ONPEICIEHHBIX
TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BEIEeCTBa
paccMaTpHUBAIOTCS Ha YpPOBHE KIIACCHUYECKOW TEOPUH CTPOEHUS OPTaHMYeCKHX
COCIMHEHUM, a TakKe Ha YpPOBHE CTEPEOXMMUYECKUX U BJIEKTPOHHBIX
MPEACTAaBICHU O CTpoeHuu BemecTB. (CBeneHHs 00 HU3y4aeMblX B Kypce
BEIIECTBaX JIAIOTCS B Pa3BUTUU — OT YIJIEBOAOPOJIOB JIO CIOKHBIX OMOJIOTHUYECKU
aKTUBHBIX cOoequHEHUH. B Kypce opraHMYecKol XUMHUHU TOJYy4YarOT pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O 0O0IIIEr0o 0Opa3oBaHus NEepBOHAYATLHBIE
MPEACTABIICHUS O XUMUYECKON CBSI3U, KIIACCU(PUKALIMOHHBIX MPU3HAKAX BELIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKOMN peaKkIuu.

[Ton HOBBIM yrjaoM 3peHuss B MpeaMeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpUBaeTCs W3YYCHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
TEOPETHUYECKH MaTepuall U (PAKTOJIOTMYECKUE CBEJIECHHUS O BElIeCTBaX H
XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUS» OOYyYArOIIMMCSl TPEAOCTaBIAECTCS BO3MOXKHOCTh OCO3HATH 3HAYEHUE
MEPUOJIMYECKOTO 3aKOHA C OOIIETEOPETHUYECKUX U METOI0JIOTHYECKUX MO3UIUH,



rIIy0XKe TOHATh HMCTOPHUYECKOE W3MEHEHHE (YHKIMH OTOr0 3aKOHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Ennnasa cucreMa 3HaHUM O BAXKHEUIIMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaxX W MPUMEHCHUH, a4 TAKXKE O XUMHUUYCCKUX PEAKIUAX, UX CYITHOCTH H
3aKOHOMEPHOCTSIX MpOTEeKaHWsl JAomnojHsercss B Kypcax 10 m 11 knaccoB
AJIEMEHTaMH COJEP>KaHUsI, HMMEIOIIMMH KYJIbTYpOJIOTHYECKUA U MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHMMAHHUIO B3aMMOCBS3M XHUMHH C
JIPYTMMH HayKaMH, PAcKphIBAIOT €€ pOJib B MO3HABATEILHOM U MPaKTHUYECKOUN
JESITEIPHOCTA YEJIOBEKA, CIOCOOCTBYIOT BOCHHUTAHHUIO YBAXKEHHUS K MPOIIECCY
TBOpYECTBA B 00JIACTU TEOPUU U MPAKTUYECKUX MPUTIOKEHUM XUMUU, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCSA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
nmpoOsemMax, CBS3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATH MHPOPMAIIUIO U
NpPUMEHATh €€ I TIOTIONHEHWs 3HAaHWM, PEIICHUS WHTEIUICKTyalbHBIX U
AKCIIEPUMEHTAIbHBIX UCCIIEA0BATENbCKUX 3aa4. B 1enom conepxanue yueoHOro
npeamMera  «XWMHUS»  JAHHOTO  YPOBHSI HM3Y4YEHHUS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHre y OOyYarOUIUXCS MHUPOBO33PEHUECKON OCHOBBI JJisl TIOHUMAHMS
bunocodhckux uaeH, TakuxX Kak: MaTepUaIbHOE €AMHCTBO HEOPTaHUYECKOTO H
OpraHMYecKOro Mupa, OOYCIOBJIEHHOCTb CBOWCTB BEIIECTB HMX COCTAaBOM U
CTpOEHHEM, IT03HaBaCMOCTh TPUPOJHBIX SBJICHUH TyTEM OJKCIEPUMEHTa U
pEeIIeHUs TMPOTHBOPEUYUN MEXKITy HOBBIMH (aKTaMH W TEOPETHYCCKUMU
MPEANOCHUIKAMHU, OCO3HAHHUE POJIM XUMUU B PEIICHUH DKOJIOTHUECKHUX MPpo0eM, a
Takke MpooIIeM cOEPEKEHUs FDHEPTETUUECKUX PECYPCOB, ChIPbs, CO3/IaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmnnane pemieHuss 3agady  BOCHUTAHUSA, Pa3BUTHUS M COLMANTM3AIUU
OOyYaronMXcs MPUHATBIE MPOTPAMMOM MO XWMHUM TOAXOMABI K OIPEACIICHUIO
collepKaHUsl M TOCTPOEHHUS TMpeAMeTa MpeAyCMaTpuBalOT (OpMUPOBaAHUE
YHUBEPCAIbHBIX Yy4YE€OHBIX JIEWCTBUM, HMEIOIIMX 0a30BO€ 3HAYEHHE s
pPa3IMUHBIX BUJOB JACSATEIBHOCTU: pEIIEHUs MpodsieM, IOWCKa, aHaiu3a u
o0paboTkn  mHOpPMANHMK, HEOOXOAUMBIX JUISI  IPUOOPETCHHS  OIbITa
MPAKTUYECKOMN U HCCIIeIOBATENbCKOM NESITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO
B ITO3HAHUH XUMUHU.

B npaktuke mnpenogaBaHus XUMHUU KaK Ha ypPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHHs, TaKk W Ha YPOBHE cpeaHero ooOmero oOpa3oBaHMs, TMPU
OTIPENICTICHUH COJEPKATENbHON XapaKTepUCTUKHU IIeJied H3Yy4YeHUs MpeaMeTa
HalpaBJICHUEM  TEPBOCTEIICHHOM 3HAYUMOCTU  TPATUIIUOHHO  TPHU3HAETCS
dbopMupoBaHHE€ OCHOB XHWMHMUYECKOM HAyKH Kak o0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTHUYECKOW EATETLHOCTH YelOBeKa M KaK OJIHOTO U3
KOMITOHEHTOB MUPOBOM KyJIbTYphl. C METOJUYECKON TOUKH 3PEHHS TAKOM MOIXO/T
K OIpEJEICHUIO 1IeJIe U3yUYeHUs MpeIMETa SIBISETCS BIIOJHE ONpPaBAaHHBIM.



CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMU LEISIMU M3YUYEHHUs MpeIMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 kJ1.) sSABISIOTCS:
dbopMUpOBaHHUE CUCTEMbl XUMHYECKUX 3HAHUN KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHpA, B OCHOBE KOTOPOW JI€XKaT KIKOYEBBIE
MOHATHS, QyHIaMEHTAIbHBIC 3aKOHBI M TEOPUU XUMUHU, OCBOCHHUE SI3bIKA HAYKH,
YCBOEGHHE ¥ MOHUMAHKUE CYITHOCTH JIOCTYIHBIX 0000IIEHUH MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJIEHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHUS,
dbopMupoBaHUEe U pa3BUTHUE NPEACTABICHUN O HAyYHBIX METOAAaX IO3HAHUS
BEI[ECTB U XUMHUYECKUX PEAKIUH, HEOOXOMUMBIX JJisi MPUOOPETEHUS yMEHUM
OpUEHTHUPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKHUX SBJICHHUM, UMEIOIINX MECTO B
IIPUPOAE, B PAKTUUECKON U IIOBCEIHEBHOW JKU3HU;
pa3BUTHE YMEHHI M CIOCOOOB JEATEIbHOCTH, CBSI3AHHBIX C HAONIOACHUEM U
00BSCHEHHEM XUMHYECKOTO SKCIEPUMEHTA, COOIIOJICHUEM IPaBUil O€30TacHOTO
oOpallieHus ¢ BEIIeCTBaMHu.

Hapsiay ¢ aTum, comepxaTenbHas XapakTEpUCTUKA LIeJeH U 3a71a4 U3yYeHUs
npeaMeTa B IporpaMMe Mo XMMHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMU TIPUOPHUTETAMH B CHCTEME CpenHero obiiero oopazoBanus. CeroaHs B
OpernojaBaHud XUMHM B  OOJbIIEed CTeNeHH OTAAETCS  MPEArnoYTeHHE
MPAKTUYECKONM KOMIIOHEHTE COJepKaHUsi OOy4eHUs, OpPHEHTUPOBAHHOM Ha
MOJATOTOBKY BBIIIYCKHUKA 00II€00pa30BaTENbHOW OpraHU3aluy, BIAJACIOIIEr0 HE
HAa0OpOM 3HaHWK, a (YHKIHOHAIHHOW TPaMOTHOCTHIO, TO €CTh CIOCOO0aMHu U
YMEHUSIMUA aKTUBHOTO TOJyYEHUs] 3HAHUW U NMPUMEHEHUS UX B PeaJbHOU JKU3HU
JUTSL pEIICHUS TPAKTUUECKUX 3a]1ay.

HEJIN N3YYEHUA YYEBHOI'O ITPEJIMETA «XUMUWUSA»

[lpu wm3yueHum mnpeamera «XHUMHS»  JOMUHHUPYIOIIEE  3HAYCHHE
nprOOpETaroT TaKUE LENU U 3a/1a41, KaK:

ajanTtanus 00y4yarouxcs K yCJIOBUSM JUHAMUYHO Pa3BHBAIOIIETOCS MHUpA,
dopmHupoBaHME  HMHTEUIEKTYaJdbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
camM000pa30BaHUI0, COTPYJHHUYECTBY, CAMOCTOSATEIHPHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYAallUAX, CBA3aHHBIX C BEIIECTBAMU U MX
PUMEHEHUEM;

dopmupoBaHne y O0OydarOUIMXCS KIIOYEBBIX HABBIKOB  (KIFOUEBBIX
KOMIIETCHIINIA), WMEIONIUX YHUBEPCAIbHOE 3HA4YCHHE /sl Pa3jMYHbIX BHUJIOB
AESITeNFHOCTU: pelIeHusl mpobiieM, MOUCKa, aHalu3a U 00paboTKH MH(OPMAIIHH,
HEOOXOJUMBIX JUIsI IPUOOpPETEHHs] ONbITa JEATEIBHOCTH, KOTOpas 3aHMMAaEeT
BaXHOE MECTO B TMIO3HAHMM XUMHH, a Takke U1 OICHKHM C MO3HIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHHUS BEIIECTB M XUMHUYECKHX
IPOIIECCOB Ha OPraHU3M YEJIOBEKa U MPUPOIHYIO Cpeny;



pa3BUTHE TIO3HABATEJIBHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM OO0Yy4YaromMXCs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOPETaTh
HOBBIE 3HAHUS IO XUMHUHM B COOTBETCTBUM C >KM3HEHHBIMU TOTPEOHOCTSIMH,
HCIIOJb30BaTh COBPEMEHHBIE HWH()OPMAIIMOHHBIE TEXHOJOIMU JUIsl TOUCKa U
aHanu3a y4eOHOM W  HAy4YHO-TIOMYJSAPHOW  WHGOPMAIMH  XHUMHYECKOTO
coJiep KaHus;

dbopMupoBaHHEe W pa3BUTHE Yy OOYYaIOIIUXCS acCOIMAaTUBHOTO U
JIOTUYECKOTO MBIIUICHUS, HaOII0aTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE OCOOCHHO HEOOXOAMMBI, B YAaCTHOCTH, IMPU TUIAHUPOBAHUU U
NIPOBEJICHUH XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydJarouuxcs YOSKAEHHOCTH B T'yMaHUCTHYECKOM
HaIpaBJICHHOCTH XUMHH, €€ BaXXHOW POJIM B PEIICHUHU TJIOOATBHBIX MpoOsiemM
PalMOHAIILHOTO MPUPOIOTO0JIb30BAaHMS, TOTIOJIHEHUS! SHEPTETUYECKUX PECYPCOB U
COXpaHEHUs! MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJIMMOCTH OEpexHOro
OTHOILICHHS K TIPUPOJIE M CBOEMY 3JI0pPOBBIO, a TaKkKe NPUOOpPETEeHHs ONbITa
WCIIOJb30BaHUsl TMOJIYYECHHBIX 3HAHUU IS TMPUHSITUS TPAMOTHBIX PEIICHUN B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

MECTO YYEBHOI'O IPEIMETA «XUMHS» B YHEBHOM IIVIAHE

B yueOHOM 1u1aHe cpeHero ooiero 00pa3oBaHus IpeaMeT «XUMUs»
0a30BOro YpOBHS BXOJUT B COCTaB MPEeAMETHOM 00s1acTu «EcTecTBEeHHO-HAayYHbIE
PEeIMEThD.

OO111ee YMCII0 YacoB, OTBEAEHHBIX ISl U3yUEHUS XUMUU, HAa 0a30BOM
YPOBHE CpeJHero ooiiero odpasoanus, cocrapisieT 68 yacos: B 10 knacce — 34
yaca (1 gac B Heneno), B 11 kiacce — 34 vaca (1 yac B Heneno).



COILEPKXAHHUE YYEBHOI'O IPEIMETA

10 KJTACC

OPTAHUYECKAA XUMUA

Teopetrueckre OCHOBBI OPraHMYECKON XUMUU

[IpeameT oprannyeckor XuMuu: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYCHUE

B MOJYYEHHUU HOBBIX BEIIECTB M MaTepHaOB. TeopHsl CTPOCHUS OpPraHUYECKUX
coenunenuit A. M. bytiepoBa, e€ ocHOBHbIE M00KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHMYeCKUX BElIeCTB. [ omoJorus, u30Mepus. XHUMUYECKas CBSI3b B
OpPraHUYECKUX COEAMHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpeacraBienne o KiaccupUKauud OpraHMdeckux BemecTB. HomeHnknaTtypa
OpraHMYEeCKUX COEJUHEHUN (CUCTEeMaTHYecKas) W TpUBUAJIbHBIE Ha3BAHUS
BKHEWILNX MMPEICTABUTENEH KJIACCOB OPTAHMYECKUX BEILIECTB.

OKCIEpUMEHTAIbHBIE  METOJIbl U3YyYE€HHUsS] BEIIECTB U UX MPEBPAILCHUI:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHMYEeCKUX BEUIECTB, HAONIOJCHHUE W
OMHMCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAICHUIO0 OPraHUYECKUX BEIECTB
IpyU HarpeBaHuu (TUIaBJIeHHE, OOYTIIMBAaHUE U TOPEHHE).

YrieBoaopoasl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psi. MeTaH U 3TaH — NpocTermme
MPEJCTABUTENIM AJKAHOB: (U3WYECKME U XUMHUYECKHE CBOWCTBA (peakiuu
3aMelIeHUs U TOPEHUS ), HAXOXKICHUE B IPUPO/IE, TOTYyUYEHUE U PUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, T'OMOJOTMYECKUU pAL. OTWIEH U MNPONWIEH —
MPOCTEUIINE TNPEICTABUTENN AQJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TANOTCHUPOBAHUSA, TUAPATALHUH, OKHUCICHHUS H
MOJINMEPU3ALIIH ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oyraguen-1,3 u wMermwnOyraguen-1,3: cTpoeHue, BaxHeHmme
XUMHUYECKUE CBOWCTBA (peakius nonuMepusanuu). [lomydeHne CHMHTETHYECKOrOo
Kay4yyKa U pe3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYCCKUMA pPsia. AICTHIICH —
MPOCTCHINIMK TPEACTABUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (PU3MUecKue u



XUMUYECKUE CBOMCTBA (peakl TUIPUPOBAHUS, TAIIOTEHUPOBAHUS, TUApATAIUH,
TOpPEHHUs]), IOJTyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE W XUMUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS ), MOJYYEHUE U NMpUMEHeHue. Tomyoor:
COCTaB, CTpoeHue, (U3NYEeCKue U  XUMHYECKHe CBOWCTBAa  (peakiuu
raJlIoOrEHUPOBAaHMUSI W HUTPOBAHMS), NOJIyYEHHE M NpUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKANMMHA K
Pa3JINYHBIM KJIACCAM.

[IpuponHble HCTOYHUKU YTIIeBOAOPOIOB. [IpupoaHblil ra3 U nomyTHbIE HeTAHbIE
ra3el. Hedts u €€ mpoucxoxaenue. CrocoObl mepepaboTku HeTH: TEeperoHka,
KPEKUHT (TePMHUYECKHH, KaTaJuTHuecKuii), muponus. lIpoaykTel mepepaboTKu
He(pTH, UX NPUMEHEHHE B IMPOMBILUIEHHOCTH M B ObITy. KaMeHHBI yroiap u
MPOJIYKTHI €ro NepepadoTKu.

OKCHEpUMEHTAJIbHBIE METOAbl M3YyYEHHsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HAaKOMJIEHHE C OO0pa3llaMH TIUIaCTMAacC, KaydyyKOB M PpE3UHBI, KOJUICKIHH
«Heptp» u  «Yromas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOAOB H
raJIOr€HONPOU3BOAHBIX, MTPOBEJACHUE MPAKTUUECKON paOOThI: MOJYyYEHHUE 3TUIICHA
Y U3y4YECHUE €TO CBOMCTB.

Pacuérurle 3a1aun.

Boerunciennst mo ypaBHEHHI0O XUMHUUYECKON peakiuu (Macchl, 00bEMa, KOIMYeCTBa
MCXOJTHOTO BEIIEeCTBA WJIM TPOJYKTa PEaKIMh 1O HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEUIECTB UM MPOJAYKTOB PEAKIIHH).

Kucnopoaconepxariue opraHu4ecKrie COeTUHCHMS

[IpenenbHbIE OTHOATOMHBIC CIIUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3UIECKHUE U
XUMUYECKUE CBOMCTBA (PEaKIuu ¢ aKTUBHBIMU METaJlJIaMH, TaJIOT€HOBOI0PO/IaMH,
ropeHue), npuMeHeHue. BoaopoaHbie CBSI3M MEXIYy MOJEKYJIaMUd CIHPTOB.
JlelicTBuEe METaHOJIa U 3TaHOJIa HA OPTaHU3M YEJI0BEKA.

MHOroaToOMHBIC CIIUPTHI. OTHICHTIUKOIb U TIMLOEPUH: CTPOCHUC, (1)I/ISI/I‘IGCKI/IC u
XUMHNYCCKUC CBOMCTBA (B33.I/IMOI[CI‘/’ICTBI/IC CO mMCJIOYHBIMHA MCTallllaMH,
Ka4CCTBCHHAA PCAKOUA Ha MHOI'OATOMHBIC Cl'[I/IpTI)I). I[Cf/iCTBI/IC Ha OpraHu3m
YCJIOBCKA. HpHMCHCHHe IIMOCpruHa U STUJICHIJTIMKOJIA.

deHoJI: CTPOCHUE MOJICKYJTBI, (PU3MYECKUE U XUMUYECKHE CBOMCTBA. TOKCHUYHOCTH
¢dbenona. [Ipumenenue denona.



Anbaeruapl U KeToHbl. DopManblIerusl, aleTalbIerua: CTpOeHHEe, PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (PEAaKLMHM OKHUCIEHUS M BOCCTAHOBJICHUS, KAYECTBEHHBIE
peaklnn), NOJy4eHHE U IPUMEHEHNE.

OnHOOCHOBHBIE TpeJe/bHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHMHAs W YKCYyCHas
KHUCIIOTBI: CTPOCHUE, (PU3NUECKUE M XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIHE IS
KJlacca KHUCJIOT, peaknus JdTepudukanuu), TOJy4eHHEe U MpPUMEHEHUE.
CreapuHoBasi U OJIEMHOBAas KHUCIJIOTHI KaK MPEACTAaBUTENN BBICHIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIU BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ACHCTBUE.

Crnoxxnbple 3(QUpbl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['MIPOSN3 CIOKHBIX
aupoB. Kupel. I'maponus xupos. [Ipumenenue xupoB. buomornueckas posb
AKHUPOB.

VYrieBoasl: cocTaB, KiacCHU(pUKAIMS YIIEBOJOB (MOHO-, JU- W TOJHCAXapuibl).
['moko3a — mpocTeinii MOHOcaxapuj: OCOOEHHOCTH CTPOCHHUS MOJIEKYIIbI,
(bu3nYecKre U XMMUYECKHE CBOMCTBA (B3auMoeicTBue ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMHAYHBIM pacTBOpoM okcuma cepebpa(l), BoccraHoBiEHUE,
OpO’KEHHE TJIFOKO3bl), HAXOXIAEHUE B NPHUPOJAE, NPUMEHEHHE, OHOJOornyeckas
posb. @otocuHTe3. DpyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman wm nemmono3a Kak HOpUpoJHble NoiuMepbl. CTpoeHue Kpaxmaia |
HEeUoNIo3bl.  PU3NYEeCKMe W XMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEaKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEHUS BEIIECTB U UX [PEBPAILCHUI:
MPOBE/ICHNE, HAOJIOJCHUE W OINHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKI[MU OJHOATOMHBLIX CHUPTOB (OKUCIEHUE STaHOJa
okcunoM wmenu(Il)), MHOroaroOMHbBIX CHOUPTOB (B3aUMOJAECUCTBUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anbaeruoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmemnu(ll), B3aumomelcTBUE Kpaxmala C HOJIOM),
MIPOBEJICHUE MPAKTUIECKON PabOThI: CBOMCTBA PacTBOpPA YKCYCHOM KUCIIOTHI.

Pacuérurle 3a1aun.

Brrunciennst mo ypaBHEHHUI0O XUMHUUYECKON peakiuu (Macchl, 00bEMa, KOIHMUECTBA
MCXOJTHOTO BEIIEeCTBA WJIM TPOJYKTa PEaKIUH 10 HM3BECTHBIM Macce, O00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB UM MPOJAYKTOB PEAKIINH).

A3oTcoaepKaliie OpraHnuecKue COeIUHECHUS.



AMMHOKHCIIOTHI Kak aM@oTepHbIe OpraHuyeckue coeauHeHus. dusznyeckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riaunuHa). buonormyeckoe
3HAYEHHE aMUHOKHUCIIOT. [lenTubl.

benkn Kak mnOpuUpOIHBIE BBICOKOMOJIEKYJISIPHbIE coequHeHus. llepBuuHas,
BTOpPHYHA W TPETUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OECIIKOB:
TUIPOJIN3, ICHATYPAIIHs], KAYSCTBEHHBIC PEAKIINH Ha OCIIKU.

OKCIIEpUMEHTAJIbHBIE METOJIbl HU3YyYEHUS BELIECTB W UX [PEBPAILICHUI:
HaOJIOZICHUE U OMHCAHUE IEMOHCTPAIIMOHHBIX OTBITOB: JAeHATypaIusi OEIKOB MpU
HarpeBaHWM, [IBETHBIC PEAKIIUU OCITKOB.

BLICOKOMOJIGKYJIHPHBIG COCIMHCHUA

OCHOBHBIE MOHSTHS XHMHH BBICOKOMOJICKYJIAPHBIX COGHHHCHHﬁI MOHOMCED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDL ITOJUMCEpHU3alluU, CPCAHASA MOJICKYJIsIpHAasd
Macca. OCHOBHEBIC MCTOAbI CHHTC3a BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/Iﬁ -
IMoJIMMECpPpHU3altud U ITOJIMKOHACHCAIIUA.

OKCIepUMEHTAIbHBIE METOJbI M3YyYEeHHUS BEIIECTB W WX MPEBpAILCHUI:
O3HaKOMJICHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.

Peanmmsanys MeXnpeIMETHBIX CBA3EH IIPU U3YYEHUH OPTraHUYECKOM Xumuu B 10
KJIaCCE OCYLIECTBIIACTCS YEpE3 UCIOIb30BAaHUE KAK OOIIMX €CTECTBEHHO-HAYUYHBIX
MOHSATHM, TAK W MOHATHM, SIBISIOIIMXCS CUCTEMHBIMH JUIS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHBbIE TOHATHUS: SBJICHHME, HAay4HBIH (DaKkT, TUIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHUHTE3, KiIacCU(UKalus, NEPUOJUYHOCTh, HAOIIOJEHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOACIUPOBAHUE.

duznka: Matepus, SHEPTHsl, Macca, aToM, dJIEKTPOH, MOJIEKyJa, YHEPTeTUICCKUN
YPOBEHb, BEIMIECTBO, TEJO, 00HEM, arperaTHoe COCTOSTHUE BEIECTBa, (pu3ndeckue
BEITUWYMHBI U €IMHUITBI UX U3MEPEHU.

buonorus: xnerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJIEBOIBI, >KHPHI,
bepMeHThI).



['ecorpadmsi: MuHEpanbl, TOPHBIC IOPOJBI, IOJE3HBIE HCKOMAeMbIe, TOILIMBO,
pECYpPCHL.

TexHonorus: IMUIOCBBIC IMPOAYKTBI, OCHOBbLI PAllMOHAJIBHOTO IIMTAHWSA, MOIOIIUC
CpeacTBa, JICKAPCTBCHHBLIC MW KOCMCTHYCCKHC IIpCIIapaTbl, MAaTCpHaJIbl K3
HCKYCCTBCHHBIX 1 CHHTCTUYCCKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA
TeopeTnyeckre OCHOBBI XUMHUU

XUMHUYECKUI 3eMeHT. AToM. Sapo aroma, M30TOIBI. DJIEKTPOHHAsT 000JIOYKA.
DHepreTuuecKkre ypoBHH, MOTYpPOBHU. ATOMHbBIE OpOUTay, s-, p-, d- JIEMEHTHI.
Oco0OeHHOCTH pacrpe/iesieHrs JIEKTPOHOB MO OpOUTANsIM B aToMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOH(DHUTYpaIIHs aTOMOB.

Ilepuonunueckuii 3akoH u Ileprnognueckas cucremMa XUMHYECKUX sneMeHToB . U.
MenpneneeBa. CBs3b INEpUOIUYECKOrO 3akoHa M Ilepuoanueckoil CUCTEMBI
xumuueckux aneMeHToB [[. M. MenzaeneeBa ¢ COBpEMEHHOM TEOPHUEN CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIaM H TEPUOIaM.
3HaYeHUE NMEePUOANYECKOr0 3aKOHA B Pa3BUTUHU HAYKHU.

Crpoenue BelecTBa. XUMUYECKasl CBsI3b. BUIbI XUMUYECKON CBA3U (KOBAJIEHTHAS
HEMOJsIpHAss M TOJspHas, HWOHHAs, MeTajuinyeckas). MexaHu3Mbl 0Opa3oBaHUs
KOBQJICHTHON XHMHUYECKOM CBs3M (OOMCHHBIN ¥ JOHOPHO-aKIICITOPHBIN).
Bonopoanast  cBA3b.  BameHTHOCTb.  DieKTpoOTpHULATENbHOCTh.  CTeneHb
OKHCIeHUA. IOHBI: KATHOHBI U AaHHOHBI.

BemecTtBa MOJEKYJISIPHOIO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH ITOCTOSIHCTBA
cOoCcTaBa BeIIECTBA. THUIBI KPUCTALNIMYECKUX PEHIETOK. 3aBUCUMOCTH CBOMCTBA
BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH.

ITonsTue o0 nauUCHEpPCHBIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PACTBOPHI.
MaccoBasi 10J1s BeleCTBa B pacTBOPE.

Knaccudukanus HeopraHnyeckux coenuHeHui. HomeHkmatypa HEOpraHM4eCKux
BEIIECTB. ['€HETHYECKass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHALICKAIINX K
Pa3JIUYHBIM KJIacCcaM.



Xumnueckas peakiusi. Kinaccupukarms XUMHYECKUX Peakiuii B HEOPraHUYECKON
Y OPraHUYEeCKOM XUMHH. 3aKOH COXPAHEHHUS MAaCChl BEIIECTB, 3aKOH COXPaHEHUS U
MPEBPALIEHUS SHEPTUU [TPU XUMUYECKUX PEAKIUAX.

CkopocTh peakiiuu, €€ 3aBUCUMOCTh OT pasNu4HbIX (akTopoB. OOpaTuMbIe
peakunu. XUMHYECKOEe paBHOBecue. DaxkTOppl, BIUAKOIIAE HA COCTOSHUE
xumuaeckoro pasHosecus. [Ipunnun Jle [larenbe.

OnekTponuTnyeckas auccouuanus. CunbHbIE W cia0bie AnmekTposuThl. Cpena
BOJIHBIX PACTBOPOB BEIIIECTB: KUCIAs, HEUTpalibHAasl, I1€JI0YHAs.

OKMCIIUTEIIbHO-BOCCTAHOBUTEIILHBIC PCaKum.

OKCNIEPUMEHTAIbHBIE METOJbl HM3YyYEHUS BEUIECTB M MX MPEBpALCHUMN:
neMoHcTpanus Taomui «I[lepuogndeckasi cucrema xuMmuueckux siaementos 1. H.
MeHieneeBay, U3yd4eHHE MOJICNIEH KPUCTATUIMUECKUX PEIIETOK, HAOII0IeHNE

M OINHUCAaHHE JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMNBITOB (pa3iIokKEHUE
IEPOKCUAA BOAOPOJA B IPUCYTCTBUM KATAIM3aTOpa, OIPEAEICHUE CPEIbI
PacTBOPOB BELIECTB € MOMOIIBK YHUBEPCATIBHOIO MHAMKATOPA, PEAKIIUA NOHHOTO
oOMeHa), MPOBEJICHUE MPAKTUUECKOM paboThl «BnusiHue pa3nuuHbIX (HaKTOPOB HA
CKOPOCTb XMMUYECKOU PEaKUm».

Pacuérnrlie 3agaumn.

Pacuértnl no YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TCPMOXHMHYCCKHC
pvaéTBI, pvaéTBI C UCITIOJIB30BAHUECM IIOHATHA «MACCOBas O0JA BEIICCTBA».

Heoprannueckast xumust

Hemeramnbl. Ilonoxenne HeMmetaioB B Ilepuognmdeckoil cUCTEME XMMHUYECKUX
anementoB JI. M. MeHneneeBa U 0COOEHHOCTH CTPOEHHSI aTOMOB. Duznyeckue
CBOMCTBA HEMETAJIOB. AJIJIOTPOIHUS HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,

dbocdopa u yriaeponaa).

XVMMHUYECKHE CBOHCTBA BaXKHCHIIMX HEMETAIOB (TaJIOTEHOB, CEpbI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCNMHEHUH  (OKCHJIOB,
KHCJIOPOJICOICPKAITUX KUCIIOT, BOJAOPOJIHBIX COSIUHEHUN ).

HpI/IMGHGHI/Ie BA)KHEHIIIMX HEMETAJJIOB U UX COG,ZIHHGHPIﬁ.

Merauisl. Ilonoxxenue MetraiuioB B Ileproanueckor cuUcTEME XUMHUUYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK



aToMoB MeTayuioB. O6mme (usnyeckue cBoicTBa MeTamuioB. CIlaBbl METAIIOB.
DIEKTPOXUMHUYECKUIN PSiJT HAMIPSXKEHUI METaJIOB.

XHWMHUYECKHE CBOMCTBA BaXXKHEUIIIMX METAJUIOB (HATPHUH, Kalui, KalabIluid, MarHUH,
ATIOMUHMM, IUHK, XPOM, JKEJI€30, MEJ/Ib) U UX COCIUHCHUH.

OO6mue crnocoObl mMmomyyeHus: MetaioB. [IpumeHeHwe meTamwsioB B OBITY H
TEXHUKE.

9KCHepI/IMeHTaHBHBI€ MCTOZbI U3YUYCHHUA BCIICCTB U HX npeBpameHHﬁ: N3Yy4YCHHC
KOJIJICKITUHN «MeTanibl u CILJIaBbI», 06pa31103 HEMCTAJIJIOB, PCUICHUC
OKCIICPUMCHTAJIbHBIX 3aaa4, Ha6JIIOI[eHI/I€ U OIMMCAHHUC ACMOHCTPAIIMOHHBIX H
J'Ia60paTOpHI>IX OIIBITOB (BSaHMOHeﬁCTBHG IT'MAPOKCH A aJIFOMHUHHA C paCcTBOPaMHU
KHUCJIOT U Hl@JIO"IGI?I, Ka4YCCTBCHHBIC PCAKIIMN HAa KaTHOHBI MGTEIJIJIOB).

Pacuétnrle 3amaun.

Pacuéter maccel BemiecTBa WiM 00BbEMA Ta30B MO W3BECTHOMY KOJHYECTBY
BEIIIECTBA, Macce MM O00BEMY OJHOIO M3 YYACTBYIOIIMX B pEakIUM BEIIECTB,
pacu€tbl Macchl (00BbEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIH OJHO
U3 BEIIECTB NUMEET PUMECH.

XUMHUS U KU3HD

Ponpr xmmum B 0OeCIEUYCHHMH SKOJOTHYCCKOM, HDHEPreTHYCCKOH M IHIICBOM
0€30MacHOCTH, Pa3BUTHH MEAWIHUHBL [IOHATHE O HAYYHBIX METOJAaX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIIHH.

IIpencraBienns 00 OOMMX HAYYHBIX IPUHIUIAX HPOMBIIIICHHOTO TMOJYyYCHUS
BAKHEHIIINX BEIIECTB.

UYenosek B MUpE BEIIECTB U MATEPUAJIOB: BAXKHEUIIIME CTPOUTEIBHBIE MATEPUAIIBI,
KOHCTPYKIIMOHHBIE MaTE€pUaJIbl, KPACKHU, CTEKJIO, KEpaMHKa, Marepuaibl Jis
AIIEKTPOHUKH, HAHOMATEPHUAJIbl, OPTAHMYECKUE U MUHEPAJIbHBIE YI0OpEHUS.

Xumus Y 3J0pOBbE YEJIOBEKAa: IMpaBWIa MWCIOJb30BAaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia 0€30MaCHOTO UCIIOJIb30BAHUS MTPENapaToB OLITOBON XUMUHU

B [IOBCEIHEBHOM KU3HH.
MexnpeaMeTHbIe CBSI3H.

Peanuzanmsi MEXMIpEeIMETHBIX CBSI3€M MpPHU M3YyYCHUHM OOIIEH M HEOPraHUYECKOU
xumMud B 11 Kiacce OCylIEeCTBIETCS 4Yepe3 MCIOJIb30BaHME Kak OOIIUX



CCTCCTBCHHO-HAYYHBIX HOHﬂTHﬁ, TaKk 1 HOHHTHﬁ, ABJIOITUXCA CUCTCMHBIMM AJIS1
OTJCJIbHBIX ITPCIMCTOB €CCTCCTBCHHO-HAYYHOT'O THUKIJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC MMOHATHS: HAYYHBIM (paKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaNIM3, CUHTE3, KJIacCU(PUKALUS, MEPUOAUYHOCTh, HAONIOACHHUE, DKCIEPUMEHT,
MOJICIIMPOBAHUE, U3MEPEHUE, SABJICHHUE.

®dusuKa: Marepus, SHEPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEHUTPOH, HOH,
W30TOI, PaJHMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUYECKUIl YPOBEHB, BEILIECTBO, TEO,
00bEM, arperaTHOe COCTOSIHHE BEIECTBA, (PU3MUCCKHUE BEIUYMHBI U CIMHHIBI UX
U3MEPEHUS, CKOPOCTb.

buonorus: KJICTKA, OpraHu3M, 3KOCUCTEMaA, 61/100(1>epa, MaKpO- U MUKPO3JICMCHTHI,
BUTaMWHEI, oOMeH BCHICCTB B OPraHU3MC.

['eorpadusi: MuHEpanbl, TOpPHBIE MOPOJBI, IOJE3HbIE HCKOMAeMbIe, TOILIUBO,
PECYPCHI.

TexHoJIoTUs: XUMHYECKas IIPOMBIINIJICHHOCTb, MCTAJLIIyprusi, MIpPOU3BOJACTBO
CTPOUTCIIbHBIX MAaTCpPUAJIOB, CEIbCKOXO03IHMCTBEHHOE IMPON3BOACTBO, IIHILCBAsA
ITPOMBIIIIJICHHOCTD, Q)apMaIIeBTI/ILIeCKaSI IMPOMBIINIJIICHHOCTD, IMpOU3BOACTBO
KOCMCTHUYCCKUX TIIPCIIapaToB, IIPOU3BOACTBO KOHCTPYKIHOHHBIX MATCPHUATIOB,
QJICKTPOHHAA IIPOMBIIIIICHHOCTb, HAHOTCXHOJIOTHUH.



ININTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pPe3yJbTaTaM OCBOEHHUS OOYYarOIIMMUCS
IporpaMM CpeIHero oOIero oopazoBaHHs (JIMUYHOCTHBIM, METANPEAMETHBIM U IMPEIMETHBIM).
Hay4Ho-MeToandeckoil OCHOBOW uisi pa3pabOTKH IJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS
IIPOTPaMM CpeHEro o0IIero 00pa3oBaHusl SABISETCS CUCTEMHO-ESTETbHOCTHBINA MOIXOI.

B cooTBeTCTBMM C CHCTEMHO-ZIEATENBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yIbTaTOB OCBOCHMS IpeiMeTa «XUMHs» Ha YpOBHE CpelHEero ooOmero oOpa3oBaHUs
BBIJIEJICHBI CIIEIYIOIINE COCTABIISAIOIINUE!

OCO3HAaHUC O6y‘IaIOH_II/IMI/ICH pOCCHﬁCKOﬁ Fpa)K,Z[aHCKOI;'I HICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTH U CaMOOIIPEACTICHUTIO,

HaJIn4Yuec MOTHBaIlUU K O6y‘ICHI/IIO;

LIEJICHANPABJIEHHOE PAa3BUTUE BHYTPEHHUX YOEXKIEHUH JHMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPaJAULIUK Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIUXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEIILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, MPUCYIIMMHU IIEJIOCTHOW CHUCTEME XHMHYECKOTO
o0Opa3oBaHus;

HAJINYME TPABOCO3HAHMS HKOJIOTUYECKOM KYJIbTYphl U CIIOCOOHOCTU CTABUTh IIETHM U CTPOUTH
YKU3HEHHBIE IIJ1aHbI.

JlngHOCTHBIE pe3yabTaThl OCBOCHHS MpeaMeTa « XHMHUS JIOCTUTAIOTCS B €IWHCTBE y4eOHOH U
BOCIIUTATEIbHOM JEATEIBHOCTU B COOTBETCTBUU C T'YMAaHHCTHYECKMMH, COLUOKYJIBTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMHU W HJI€aJaMU POCCHICKOTO TPa)JTaHCKOTO OOIIEeCTBa,
MPUHATHIME B OOIIIECTBE HOPMAaMH M TPaBWJIAMU TMOBEACHUS, CIIOCOOCTBYIOIIMMHU MPOIECCam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH O0YYarOIIINXCS.

JIMYHOCTHBIE pe3yNbTaThl OCBOSHUS MpeaMeTa « XUMUs» OTPaXaroT c(hOPMUPOBAHHOCTD OIBITA
[IO3HABATEJILHOM M MPAKTUYECKON ESTENbHOCTH OOYYaIOUIMXCsS MO peaju3allid MPUHATBHIX B
00IIIeCTBE IEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpask1TaHCKOTO0 BOCTIMTAHMUSL:

OCO3HaHUsI OOYYArOIIMMUCS CBOMX KOHCTHTYLIMOHHBIX HpaB M O00sA3aHHOCTEH, yBaKeHHUs K
3aKOHY U MPaBOIOPSIIKY;

NpeaACTaBJICHHUA O COIUMAJIBHBIX HOPMAax W TIIpaBHJIaAX MCKINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIbHOCTH NPU CO3JaHUHM Y4YEOHBIX IPOEKTOB,
pelIeHnr yueOHbBIX U TO3HABATENILHBIX 33124, BEINOJTHEHHH XUMUYECKIX YKCIIEPUMEHTOB;



CMOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHSI, JOTMKY U apryMEHTBI JPYTUX IMpH
aHaJIM3€e pa3IMYHbIX BUJOB YUeOHOU e TEIbHOCTH;

2) maTpUOTHYECKOTO BOCIIUTAHUSA:

LIEHHOCTHOT'O OTHOILIEHUS K UCTOPUUECKOMY U HayYHOMY HACJIEJUI0 OT€YECTBEHHON XUMUU;
YBaKEHHs K MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHHsS XMMUH,
OCO3HaHUSl TOTO, YTO JIOCTWXKEHUS HAyKH €CThb pe3ysibTaT JJIUTENIbHBIX HaOII0eHH,

KpOMOTIIMBBIX SKCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOAHHOT'O TPy da y‘-IéHBIX U MPAKTUKOB,

HHTEpECa U NO3HABATCIBHBIX MOTUBOB B IIOJIYYCHUH U NOCJICAYIOIIECM aHAJIU3C I/IH(I)OpMaLII/II/I (6]
NMEPCAOBBIX TOCTHKCHUAX COBpeMCHHOI\/JI OTEYCCTBCHHOM XHUMUU,

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUSA:
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MMOBEACHHUS;
CTIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBS3aHHBIC C XUMHUYECKUMH SIBJICHHUSIMH,

W TMPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTHUPYSICh HAa MOpaIbHO-HPABCTBEHHBIC HOPMBI U
LICHHOCTH;

TOTOBHOCTH OIICHHUBATH CBOE MOBCACHUC U TIOCTYIIKH CBOUX TOBapI/IH_Ieﬁ C HOSI/II_II/Iﬁ
HPABCTBCHHBLIX U ITPABOBBIX HOPM M OCO3HAHUC HOCJ'IG)ICTBI/If/'I OTUX IMMOCTYIIKOB;

4) hopMHpOBaHUS KyJIBTYPHI 370POBBSI:

MOHMMaHMUA LEHHOCTeH 370poBOro u 0Oe3omacHOro oOpa3a JKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOLICHHSI K COOCTBCHHOMY (DH3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO;

coOJTI0IeHUs PaBHJT 0€30MTaCHOTO OOpaIeHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U B
TPYIOBOU AESITETLHOCTH;

MOHMMAHUS [IEHHOCTH MPaBWJI UHIUBUIYaJIbHOTO U KOJUIEKTMBHOTO O€30MacHOTO MOBEACHUS B
CUTYalUsIX, YTPOKAOIIMX 3I0POBBIO U )KU3HH JIFOJEH;

OCO3HAHUS IIOCJHEACTBUM M HENPUSITHS BPEOHBIX NPUBBIYEK (YHOTpPEOJEHUS aJIKOIroJ,
HapKOTHKOB, KypeHHUs);

5) TpyZIOBOTO BOCITUTAHUS:

KOMMYHUKATHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIeI0BATEIhCKON JIESITENILHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPYECKON U APYTUX BUAAX AEATEIHHOCTH;

YCTaHOBKH Ha aKTHBHOE YYaCTHE B PCIICHUH MPAKTUYECKUX 3a/1a4 COIMAIBHON HANPaBJICHHOCTH
(B paMKax CBOETO KJ1acca, IIKOJIbI);

HHTCpPECAa K MPAKTUICCKOMY H3YUCHUIO HpO(I)CCCI/Iﬁ pas3in4Horo poga, B TOM 4YHCJIC Ha OCHOBC
MMPUMCHCHUA MMPECIAMETHBIX 3HAHWH 110 XUMHUH,



YBaKEHHS K TPYAY, JIOISIM TpyAa U pe3yabTaTaM TPy 10BOH 1A TeIbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY HMHIUBHUAYaJbHONH TpPaeKTOpUM 0Opa3oBaHusi, Oyayluei
npodeccun U peann3alinuu COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUU, UHTEPECOB U MOTpeOHOCTEN 00I1eCTBa;

6) SKOJIOTHYCCKOI'O BOCIIMTAHUA:

9KOJIOTHYECKHU 11eTIeCO00Pa3HOTO OTHOIIECHUS K TIPUPO/IC, KaK NCTOYHHUKY CYIIECTBOBAHUSI KHU3HU
Ha 3emuie;

MOHMMAaHUs TI00ATBHOTO XapakTepa OHKOJOTMYECKUX MPOOIeM, BIHSHHUS SKOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJTHON U COLIMATBHOM CPEBI;

OCO3HaHuA HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,[[OCTI/I)KGHI/Iﬁ XUMHU UL PpCIICHHA BOIIPOCOB
palrOHAJIBHOI'O MPUPOAOIIOIIE30BAHMA,

AKTUBHOTO HENPHATHS ACHCTBUM, MPUHOCSIINX BpEJ OKPY’KAIOIIEH MPUPOJHON Cpele, YMEHHUs
IIPOTHO3UPOBATh HEOIATOMPUATHBIC YKOJIOTHUYECKUE TIOCIEACTBUS MPEIPUHUMAEMBIX JeHCcTBUI
Y IIpe0TBpaliaTh UX;

HaJI4Yug  pa3BUTOr0  3KOJIOTHYECKOI'O  MBLIIJICHUA, 9KOJIOTHYCCKON KyJbTYypbl, OIIbITA
ACATCIIBbHOCTHU 9KOJIOTUUECKOU HAIIpaBJICHHOCTH, YMCHHA PpPYKOBOJACTBOBATHCA HWMH B
H03HaBaT€J'II)HOI\/JI, KOMMYHHKaTI/IBHOfI n COHI/IaJ'II)HOI\/'I IMPAKTHKE, CIIOCOOHOCTHU YMCHHSA aKTUBHO
MMPOTHUBOCTOATH NUACOJIOTUN XCMO(1)06I/II/I;

7) UEHHOCTH HAYYHOT'O MTO3HAHMUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUSA
HaYKH U OOILECTBEHHOM MPAKTUKH;

NOHUMaHMA cHeuupUKd XUMHMHM KaKk HayKH, OCO3HaHus e€ poiau B (POPMHUPOBAHUU
paLMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBIECHUS 00 OKpYKarOIEM
MHUpE KaK O €IMHCTBE IPHUPOJbl U 4YEIOBEKA, B IO3HAHUM INPUPOIHBIX 3aKOHOMEPHOCTEH H
pereHn: mpoodIeM COXpaHeHHs! PHUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO00M 3HAYMMOCTH XUMHUHM JJII COBPEMCHHOW LMBHIM3AIMU: B €&
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BAaYKHOW POJM B CO3JIaHMM HOBOWM 0a3bl MaTepHUabHOMN
KyJbTYPBI, PEIICHUH TIO0ATBHBIX POOJIEM YCTONYHUBOTO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOW, TIMIIEBOM W JKOJOTMYECKOW OE€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
00eCreYeHNH YCIOBHUN YCIIEITHOTO TPY/Ia M YKOJIOTUYSCKU KOM(DOPTHOMN KU3HU KAXKIOTO YJICHA
o0111eCTBA;

eCTeCTBeHHO-Ha}"—IHOI\/’I TpaMOTHOCTH: MIOHUMAHUSA CYHIHOCTU MCTOAOB IMO3HAHUS, UCITOJIb3YEMBIX
B CCTCCTBCHHLIX HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh NoJIydaCMbIC 3HaHUA [JIs1 aHAJIM3a U
OOBSACHCHHUS SIBJICHUI OKpYKaromero Mupa u nNpoucxoadimnux B HEM I/ISMGH@HHﬁ, YMCHUA A€IaTb
000CHOBAHHBIC 3aKIIOYCHUS Ha OCHOBE HAayYHBIX (I)aKTOB U HMMCHOINMXCA AAaHHBIX C HLCJIBIO
MOJIYUCHHA NOCTOBCPHLBIX BBEIBOIOB;



CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUECKHE 3HAHUS AJid pCHICHUA HpO6JI€M B
PCATBbHBIX )KU3HCHHBIX CUTYallUAX;

HHTCPECA K IMTO3HAHUIO U HCCHGI{OBaTeHBCKOﬁ JCATCIIBHOCTH,

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
IIOJIyYEHHIO HOBBIX 3HAHHUH 110 XMMHUU B COOTBETCTBHH C )KU3HEHHBIMH IIOTPEOHOCTAMU;

MHTEepeca K 0COOCHHOCTSM TPy/Aa B Pa3IMYHBIX chepax NpodecCHOHATbHON AesITENbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHHUS YYEOHOTO TpeaMmeTa «XUMUsH» Ha yPOBHE CPEIHETO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HauuMble i1 (HOPMUPOBAHMS MHPOBO33PEHHUS OOYHYAIOIIUXCS — MEXKIAUCHUIIMHAPHBIE
(MexnpeaMeTHBbIE) 00ILIeHay YHbIe TOHATHS, OTPaKAIOIHNE 1IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienuuKy METOJIOB TO3HAHMSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBJICHHUE, Mpolecc, CUCTeMa, HAyYHbIH (akT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOPHsl, UCCiIel0BaHNe, HaOII0IeHNEe, U3MEPEHNE, SIKCIIEPUMEHT U JIpYTHe);

YHUBEpCaJbHble yueOHblE AeWcTBUSA (IO3HABaTENbHbIE, KOMMYHHMKAaTHBHbBIE, DPETYJSTHUBHBIE),
obecrnieunBaronye GopmMupoBanue QyHKIIHOHATBHON IPaAMOTHOCTH U COIMATBHON KOMITETEHIMN
o0yJaronuxcs;

CIIOCOOHOCTH o0ydJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEKTUCIUTUTMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHHWS M YHUBEpPCAJIbHbIC Y4YeOHbIC ACHCTBUSA B IMO3HABATEIBHOU U

COLIMAJIBHOM ITPAKTHKE.

MGTaHpCI[MCTHHe PE3YJIbTAaThI OTpaxxaroT OBJIAJACHUC YHUBCPCAJIbHBIMU y‘-Ie6HLIMI/I
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIIATUBHBIMU HﬁﬁCTBHﬂMH.

OBgJajicHE YHUBEPCATbHBIMH YUCOHBIMH MTO3HABATEILHBIMU JICHCTBUSIMH:
1) 6Ga3oBBIC TOTHYECKUE JCHCTBHS:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBATH M aKTyalM3HpoOBaTh  MpoOJeMy, BCECTOpDOHHE €&
paccMaTpuBaTh;

OMPEACIIATEL HCIU ACATCIbHOCTH, 3adaBasd mapaMeTpbl U KPUTCPHUU UX JOCTHUKCHHUA, COOTHOCUTDH
PE3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMHU LICIISIMU

HCIIOJIb30BaTh IIpU OCBOCHHUU 3HAHUMN HpI/IéMI)I JJOTHYECKOI'0 MBIIIJICHUS — BbIACIATH
XapaKTCPHBIC I[MPU3HAKU MNOHATUN U YCTaHaBJIMBATL KX B3aUMOCBA3b, HUCIOJbB30BATb
COOTBCTCTBYIOIIUEC ITOHATUA I 00BACHEHHUS OTACJIbHBIX (baKTOB u HBHCHHﬁ;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN I KJ'IaCCI/I(i)I/IKaL[I/II/I BEIICCTB U XUMHNYCCKUX peaKHI/II\/’I;

YCTaHaBJIMBATbL NPUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,



CTPOUTH JIOTMYECKHE pacCyXIeHHUs (MHAYKTHBHbBIC, JIeAyKTUBHBIC, IO AHAJIOTHH), BBISBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMbBIX SIBICHUSX, (POPMYIUPOBATH BBIBOJBI U
3aKJIF0YECHUS;

IPUMEHATh B Tpollecce IO3HAHUS, MCIIONb3yeMble B XHMHUHU CHMBOJHUYECKUE (3HAKOBBIE)
MOJIENH, IIPE0O0Pa30BbIBATH MOJIEIbHbBIE MPECTABICHUS — XUMUUECKHUH 3HAK (CHMBOJ) JIEMEHTA,
XUMUYeckas (QopMmysa, ypaBHEHME XUMMYECKOW peaklMu — TMpHU peIIeHUH Y4eOHBIX
MO3HABATEJIbHBIX U NMPAKTUYECKUX 3a/ay, NPUMEHATh Ha3BaHHbIE MOJIEIbHBIC IPEICTaBICHUS
JUIS BBISIBJICHHSI XapAKTEPHBIX NIPU3HAKOB U3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEaKLU.

2) 6a30BbBIC UCCIIEIOBATEILCKUE ICHCTBUS:
BJIQJIETh OCHOBAMH METOJIOB HAYYHOTO MMO3HAHMSI BEIIECTB M XUMHUECKUX PEAKIIHIA;

(bopMyIHpPOBATH LIENN U 33a49H UCCIEJOBAHMS, HCIIOIb30BaTh IOCTABICHHBIE H CAMOCTOSATEIILHO
c(OopMyIMpOBaHHBIE BONPOCHI B KAyeCTBE WHCTPYMEHTa TIO3HAHUS U OCHOBBI IS
(bopMHPOBaHUS TUTIOTE3HI 11O MMPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CYKIICHHIA;

BJAJICTh HABBIKAMHU CAMOCTOSITEIBHOTO IUIAHHPOBAHUS M MPOBEACHUS  YUCHHYECKHUX
HKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHUsI HAOIIONATh 32 XOAOM IPOIEcca, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTb OOOOIIEHUS M BBIBOABI OTHOCHTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJCTaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOH HCCIIE0BATEIbCKOW M MPOEKTHOM JEATEIbHOCTH, TPOSIBIISAThH
CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIbHOMY TMOMCKY METOJOB DPELICHHUS MPAKTUYECKUX
3aJa4, IPUMEHEHHUIO Pa3IMYHbIX METOI0B MO3HAHUS.

3) pabota ¢ unpopmarueii:

OPUEHTHPOBATHCSI B PA3NMYHBIX MCTOUYHUKAX HHPOpMAIMK (HAYYHO-MOMYyJIsIpHAs JIUTEpaTypa
XUMHUYECKOTO COJIepkKaHUs, CIpPaBOYHBIE MMOCOOUs, pecypcbl MHTepHera), aHanu3upoBaTh
MHGOPMALIMIO PA3IUYHBIX BHUIOB W (QOpPM MpEACTaBICHHS, KPUTHUECKHU OILICHHWBATh €&
JIOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCT;

(dbopMyIMpOBaTh 3ampOChl M IMPUMEHATh pa3IM4YHbBIE METOJIbl IpH IOMCKE U OTOOpe
nH(popMalui, HEOOXOAUMOM /1JIs BBITIOJIHEHUS yUEeOHBIX 3a/1a4 ONpeIeEHHOIO TUIIA;

npuoOpeTaTh OIBIT HWCHOJIB30BAHUSA WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHMANBHYIO (opMy mnpencraBieHuss HHGopManuu (CXEMBI,
rpaduKu, TMarpaMMsl, TaOJIULBI, PUCYHKH U IPYTHE);

MCITOJIb30BaTh HAYYHBIM SI3BIK B Kau€CTBE CPEJICTBA MPH paboTe ¢ XMMHUYECKOH MH(pOpManuei:
MPUMEHATh MEXIpeaMeTHbIe ((pU3nueckue U MaTeMaTU4eCcKhe) 3HaKH U CHUMBOJIBIL, (hOPMYIIbI,

ab0peBuaTypbl, HOMEHKIIATYDY;

HUCIIOJIB30BAaTh U HpeO6pa3OBHBaTb 3HAKOBO-CUMBOJIMYCCKUC CPEACTBA HATTIAAHOCTH.



OBJ'IaI[eHI/Ie YHUBCPCAJIBHBIMU KOMMYHUKATUBHBIMUA NEUCTBUSIMU:
3a/1aBaTb BOIIPOCHI 110 CYHICCTBY 06CY)KI[3€MOI>1 TEMBI B XO0A€ Auxajora

W/ Ui JUCKYCCHH, BBICKA3bIBaTh HICH, q)OpMy.]'II/IpOBaTI) CBOM MPCIIOKCHUA OTHOCHTCIBHO
BBIINIOJIHCHUA HpCI[HO)KCHHOﬁ 3aJa4u,

BBICTYNIAaTh C TpE3CHTAIlMell pe3yJbTaTOB II03HABATENBHON JEATENFHOCTH, ITONYYCHHBIX
CaMOCTOATCIIbHO WJIM COBMCCTHO CO CBCPCTHHKAMH TIIPHU  BBIIOJHCHHHU XHUMHUYCCKOI'O
IKCIIEPUMEHTA, TMPAKTUYECKOH pabOThl IO HCCIEIOBAHUIO CBOMCTB M3Y4YaeMbIX BEIIECTB,
peanu3anyy yueOHOTo MpoeKTa U (HOPMYITHPOBATH BBIBOIBI

[0 pe3yJibTaTaM IpPOBEAEHHBIX HCCICNOBAHUM IYTEM COIVIACOBAHUSA IO3ULMU B XOJIe
o0Cy>KJIeHHUs] 1 0OMEHa MHEHUSIMHU.

OBHa}IeHI/Ie YHUBCPCAJTIbHBIMU PETYIATHBHBIMU )IeﬁCTBI/ISIMHZ

CaMOCTOSITEJIbHO IUIAHUPOBaTb M OCYLIECTBIATH CBOK II03HABATEIBHYIO JIESATEIbHOCTD,
ompenenss e€ LeaM U 3a7ayd, KOHTPOJUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
IpeyiaraeMplii aaropuT™M JAEWCTBUN NPU BHIIOJHEHUM YyYE€OHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX PEelIeHUs C YYETOM IMOJyYeHHs HOBBIX 3HAHUH O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.
IHNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUuMuUs» OTpaXkaroT:

c(hOPMHUPOBAHHOCTh TIPEJICTABIICHUA O XHUMHYECKON COCTABISIONMICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBICHUN MPUPOABI, B (DOPMUPOBAHUU MBIIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOMWMON IS PEIICHUS
MPAKTHYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO U
MPUPOJTHON Cpelie;

BJIQJICHUE CHCTEMOW XMMHUYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE IOHITHS
(XMMMUYECKUI 3JIEMEHT, aTOM, OJJIEKTPOHHAas O000J0YKa aToMma, MOJIEKYJa, BaJEeHTHOCTb,
ANIEKTPOOTPULIATEILHOCTh, XHUMHYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpallléHHast), MOJb, MOJSpHas Macca, MOJISIPHbIM 00BEM, YIJIEpOJHBIH  CKeJeT,
(byHKIMOHATBHAS TPYNIA, PaJuKal, HW30MepHUsi, M30MEPHI, TOMOJOTUYECKHNA psi, TOMOJIOTH,
YTJIIEBOJIOPOABI, KACIOPOJ U a30TCOAEpKAILINE COECAUHEHUsI, MOHOMED, MOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIMHEHNS); TEOPUHU U 3aKOHBI (T€OpHUsl CTPOEHUSI OpPraHUYECKUX
BemectB A. M. bytnepoBa, 3akOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHH; MHPOBO33PEHUYECKHME 3HAHUSA, JIEKAIME B OCHOBE ITOHUMAHHS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBIICHUH, (PaKTOIOTHYECKHE CBEICHUS O CBOMCTBAX,



COCTaBE, MMOJYUCHUHN U 0C30IMaCHOM HUCITOIb30BaHUN BaXKHEHUIIINX OpTraHUYCCKUX BCIICCTB B 6LITy
n HpaKTI/I‘—IeCKOI\/’I JCATCIBbHOCTHU YCJIOBCKA,

c(OPMUPOBAHHOCTh YMCHHI BBISBISITH XapaKTEPHBIC NMPU3HAKH TMOHSTHH, YCTaHABJIMBATH HX
B3aUMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPHU ONMUCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLIECHUI OPraHUYECKUX COETUHEHHMI;

c(OpPMUPOBAHHOCTh YMEHUH HCIOJIB30BAaTh XHUMHUYECKYI0 CHMBOJIMKY JUIsI COCTAaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (GOpMyIl OPraHUYECKUX BELIECTB
Y YpaBHEHUN XUMHMUYECKUX PEAKIUH, U3TOTABIMBATH MOJEIN MOJIEKYJ OPraHUYeCKUX BEIIECTB
JUTS WUTIOCTPAIMK UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHHMI YCTAHABJIMBATh MPUHAIICKHOCTh W3YUYEHHBIX OPTaHUYECKUX
BEIIECTB MO HMX COCTaBy W CTPOEHHUIO K OINpeAeNEHHOMY KJaccy/Tpymnmne COCTUHEHHIA
(YyrieBomopoapl, KHCIOPOA M  a30TCOJAEpKAIlME COEIMHEHUS, BbICOKOMOJIEKYIISIPHBIE
COCUHEHMsI), AaBaTh UM Ha3BaHUs To cuctemarudyeckoi HomeHknarype (IUPAC), a Taxxke
MPUBOANTh TPUBHUAIBLHBIC HAa3BAaHUS OTACIBHBIX OPTaHMUYECKUX BEIIECTB (ITHIICH, TPOIUJICH,
alleTUIeH, ATHJICHTIUKONb, TIUIEepuH, (eHon, QopMalbaeru, aneTalbAeTH]l, MypaBbHHAS
KHCJIOTA, YKCyCHAasl KUCJIOTa, OJIEMHOBAsl KMCJIOTa, CTEapUHOBAs KUCJIOTA, III0K03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TTIUIINH);

C(OPMHPOBAHHOCTb YMEHHUS OIpPENeNATh BHUIbl XMMHUYECKOH CBSI3M B  OPraHUYECKHUX
COEMHEHMSIX (OJJMHAPHBIE U KpaTHBIE);

C(bOpMHpOBaHHOCTB YMCHUA MPUMCHATD ITOJIOKCHHUA TCOPHUU CTPOCHHUA OPraHUYCCKUX BCHICCTB
A. M. BYTJ'IepOBa JJIA 00BSACHEHHS 3aBUCHMOCTH CBOMCTB BCIICCTB OT UX COCTaBa U CTPOCHMA,
3aKOH COXpaHCHHA MACChI BCUICCTB,

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKUE M XUMHUYECKHE
CBOWCTBAa THUMHUYHBIX TPEJICTABUTEICH paA3INYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH,
9TaH, STWICH, MPOMWICH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH301, MeTaHOI,
ATaHOJI, STWJICHTJIMKOJIb, TIUIEPUH, (PEHO, aleTaabJIerul, MypaBbiHasI U YKCyCHasi KUCJIOTHI,
[JII0KO3a, Kpaxmall, LeJUTI0J03a, aMUHOYKCYCHasi KUCJIO0Ta), WIUTIOCTPUPOBATH T€HETHUECKYIO
CBSI3b MEXJIy HUIMH YPaBHEHUSMH COOTBETCTBYIONIUX XUMUYECKHUX PEAKIIUN C UCIIOIH30BAHUEM

CTPYKTYPHBIX (OPMYJT;

cOPMUPOBAHHOCTh YMEHUS XapaKTepH30BaThb HMCTOYHUKHU YTIIEBOIAOPOIHOTO CHIpbs (HE(PTb,
NPUPOIHBIN Ta3, yroib), CocoObl UX MEpepadOTK M MPAKTHYECKOE MPUMEHEHHE MPOTYKTOB
nepepaboTKu;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUS MO XUMHUYECKUM YpaBHEHUSM (MaccChl,
00BEMa, KOJIMYECTBA HMCXOJHOTO BEIISCTBA WU MPOIYKTa PEaKIUU 1O HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB

WJTU TIPOYKTOB PEAKITUN);
c(OpPMUPOBAHHOCTh YMEHUH BIIAJIETh CHCTEMOH 3HAHWH OO0 OCHOBHBIX METOAAX HAYYHOTO

MO3HAHMS, WCIONb3YeMbIX B XWMUU TPH H3YYCHHHM BEIIECTB W XHUMHUYECKUX SIBJICHHIA
(HabmroieHne, W3MEpEHUe, OKCIIEPUMEHT, MOJEIUPOBAHNUE), HCIOIb30BATh CHUCTEMHBIC



XUMHUYCCKHUC 3HAHUWA [UIS IPUHATHUA peIJ_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHLIX CUTYAllUAX, CBA3AHHBIX
C BEIIECCTBAMU U UX IIPUMCHCHHUEM;

c(OpPMUPOBAHHOCTh YMEHUW COOJIIO/IaTh MpaBWIA TOJH30BAHKS XHUMHUYECKOW TOCYAOH H
nabopaTopHbIM 000pyAOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeleCTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JJA0OPATOPHBIX XMMHUYECKUX OIBITOB;

cOpPMUPOBAHHOCTh yYMEHHUW TUIAHUPOBATH M  BBINOJHATH XUMHUYECKUH  IKCIICPUMEHT
(mpeBpallleHus OPraHUYECKUX BEILECTB MPH HArpeBaHUM, MOJyYEHUE ATUIICHA U HU3YYEHHUE €ro
CBOMCTB, KayeCTBEHHbIE pEAKLUUU OPraHUYECKUX BEILIECTB, JeHATypauus OEJIKOB IpH
HarpeBaHuy, IIBETHbIE PEAKIMH OEJIKOB) B COOTBETCTBHH C MPaBUJIAMH TEXHUKU O€30MACHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPATOPHBIM 000pYIOBaHUEM, NPEACTABIATh PE3yJIbTaThl
XUMHUYECKOTO SKCIepuMeHTa B ¢GopMe 3alucu YpaBHEHUH COOTBETCTBYIONIMX pEaKUUd U
(bopMyIHpPOBATH BBIBO/BI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTHYECKH aHAIM3MPOBAaTh XHMHUYECKYIO0 HH(opMaIuo,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHpopmanuu, UHTepHeT U 1pyrux);

c(hOpPMUPOBAHHOCTh YMEHUH COOTIOAATH MpaBUiIa SKOJOTUIECKH IIeJIECO00Pa3HOTO MTOBEICHHUS B
ObITYy W TPYIOBOH EATEILHOCTH B MLENAX COXPAHEHHs CBOETO 3I0POBbS M OKPY)KaroIIeH
MIPUPOJHOM CpeJibl, OCO3HABATh OMACHOCTh BO3ICHCTBUS HA JKMBBIE OPTaHU3MBI ONPEICIEHHBIX
OpPraHMYeCKUX BEIIECTB, MOHUMAas cMbICH mokaszatens ITJIK, moscHsITh Ha mpumepax CrocoObI
YMCEHBIICHHUA U MPEAOTBPALICHUA UX BPCIHOT'O BO3H€ﬁCTBHﬂ Ha OpraHu3M 4Y€JIOBCKaA,

JJIA 06yqa10nmxc;1 C OrpaHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA. YMCHHUC NPUMCHATH 3HAHUSA
00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHWYCCKUX HBHCHHﬁ;

JUIS CJIETIBIX W CJIA0OBHUIALIMX OOydYaroluXcs: YMEHHE HCIIOJIb30BaTh pPeNbe(HO-TOUCUHYIO
cucreMy obo3HaueHuit JI. bpailist 11 3anucu XUMHYecKuX GopmyI.

11 KJIACC
[IpenmeTtHble pe3ynbTaThl OCBOCHUS Kypca «O01ast 1 HeopraHuyecKasi XUMHsD» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TIPEJACTABJICHUI: O XUMHUYECKON COCTaBIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIM XMUMHH B TMO3HAHUU SIBICHUN MPUPOABI, B (DOPMUPOBAHUU MBIIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOMWMON IS PEIICHUS
MPAKTHYECKUX 3a7ad M HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY 3I0POBBIO U
MIPUPOJTHON Cpelie;

BJIAJICHUE CHUCTEMOM XMUMHWYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE IMOHSITHS
(XMMUYECKHI 37IEMEHT, aTOM, U30TOIl, S-, P-, d- ANMEKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJIEKYJIa,
MOJIb, MOJISIDHBIM OOBEM, BaJE€HTHOCTb, DSJIEKTPOOTPHUIATEIHLHOCTh, CTENEHh OKHCICHUS,
XUMHUYECKas CBS3b (KOBAJICHTHAs, WOHHAs, METaJUIMUecKas, BOJOPOAHAs), KpUCTATUYecKas
pemeérka, TUIBl  XUMHUYECKUX  pEaKlHil, pacTBOP, ODJEKTPOJUTHI,  HEIJIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAs JTUCCOLMALMs, OKUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTb XHUMUYECKOU
peakiuy, XUMHUYECKOE€ paBHOBECHE), TEOPUHM U 3aKOHBI (TEOpHUs DIEKTPOIUTUYECKOU
aucconuanuu, nepuoanyeckuit 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHUs MacChl BELIECTB,
3aKOH COXPAaHEHUS W TPEBpAIICHUS YHEPTrUU NMPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH $I3bIK XMMHUU, MUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIIME B OCHOBE IMMOHUMAaHUSA



MPUIUHHOCTH U CUCTCMHOCTU XUMHUYCCKUX HBHGHHﬁ, q)aI(TO.HOl" NYCCKUEC CBCACHUA O CBOﬁCTBaX,
COCTaBEC, IMOJYYCHHU U 0e30IaCHOM HCIHOJIb30BAHUH BaXKHEHIITNX HCOPTraHNYCCKUX BCHICCTB B
6B1Ty n HpaKTI/IquKOﬁ JACATCIIBHOCTH YCJIOBCKA,

C(l)OpMI/IpOBaHHOCTB y'MeHI/Iﬁ BBIABJIATH XAPAKTCPHBIC IIPU3HAKH HOHHTHﬁ, YCTaHaBJIMBATb HUX
B3aUMOCBA3b, HWCIIOJB30BAThL COOTBCTCTBYIOIIUMC TIIOHATHUA IIPU OIMKMCAHUHW HCEOPTraHUYCCKUX
BCHICCTB U UX HpeBpaH.[eHHﬁ;

c(OPMHUPOBAHHOCTh YMEHUH HUCIOJIb30BATH XUMUUYECKYIO CUMBOJIMKY Ul COCTAaBICHHS (HOpPMYII
BELIECTB U YpPaBHEHMM XMMMYECKUX peakiuil, cucremarndyeckyro HomeHkinarypy (IUPAC) u
TpUBMAJIbHbBIE HA3BaHUS OTAEIbHBIX HEOPTaHMYECKUX BELIECTB (YrapHblil Ia3, yIJIEKHUCIbIH ras,
aMMUaK, raiéHasi U3BeCTh, HeraléHasi U3BeCTb, IUThEBasi COJa, MUPUT U APYTHE);

c(hOpPMUPOBAHHOCTh YMEHUH OIpenesaTh BAJICHTHOCTh U CTENECHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHECHUSIX PA3JIMYHOTO COCTaBa, BUJl XUMUYIECKOM CBSI3U (KOBaJIeHTHAs, MOHHAS,
METaJITNYecKasi, BOJIOPOJIHAS) B COCAMHECHUSX, TUN KPUCTAIUTMUECKON PEIIETKU KOHKPETHOTO
BelecTBa (aToOMHas, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHNN;

c(hOpMHUPOBAHHOCTh YMEHUI YCTAaHABIMBATH MPUHA/ICKHOCTh HEOPTAHUYECKUX BEIIECTB M0 UX
COCTaBy K OIpeNel€éHHOMY KJacCy/Tpymie COeIMHEHWH (TPOCThie BElecTBA — METAJUIbl U
HEMETAaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTepHbIE THAPOKCHUIBI, COJTH);

chOpMUPOBAHHOCTh YMEHHUI pacKpbIiBaTh CMbBICH Neproanueckoro 3akona /. M. MenneneeBa u
JIE€MOHCTPHPOBATH €T0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOrHOCTUYECKYIO (DYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHMI XapaKTEpHU30BaTh JJIEKTPOHHOE CTPOCHUE AaTOMOB XMMHUYECKUX
aneMeHToB 14 mnepuonoB Ilepuognueckoil cucteMbl Xxumuyeckux siemeHtoB . U.
MenpeneeBa, HUCHONB3yS TMOHITHUA «S-, P-, d-2JEKTpPOHHBIE OPOUTANTHY», «IHEPTrEeTHUYECKHE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBONCTB XUMHUYECKHUX DJIEMEHTOB W HX
COEAMHEHUM 0 mepuoaam U rpynmnam llepuoandeckoi cucreMbl XuMHUYECKUX 3jieMeHToB Jl. M.
MeHnneneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, MOATBEP)KIAaTh CYIIECTBOBAaHHE M€HETHYECKOMH
CBSI3M MEXJy HEOPraHWYECKUMH BEIIECTBAMH C IIOMOIIBI0 YPaBHEHMH COOTBETCTBYIOLIUX
XMUMUYECKUX PEaKIHii;

C()OPMHUPOBAHHOCTh YMEHHUS KIacCU(PUUMPOBATh XUMHUYECKHE PEAKUUU 10 Pa3InYHbIM
NpU3HakaM (YUCITy W COCTaBy pEarupyroliux BEIIECTB, TEIIOBOMY J(QEKTy peakuuu,
M3MEHEHHUIO CTETIEHEeH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUACTUIO KaTalIu3aTopa);

c(OPMUPOBAHHOCTh YMEHHUI COCTAaBIISITh YPAaBHEHUS PEaKUUN pa3WYHbIX THUIIOB, MOJHbBIE U
COKpaIlléHHbIC YpaBHEHHs PEaKIMH MOHHOTO OOMEHA, YYHMTBHIBasl YCJIOBUS, MPU KOTOPBIX ITH
peakuuu UIyT 10 KOHIA;

c(OPMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, IOATBEPIKIAIONINE KAaYeCTBECHHBIH COCTaB
Pa3IMYHBIX HEOPraHUYECKUX BEILECTB, PACIIO3HABATH ONBITHBIM ITyTEM MOHBI, IPUCYTCTBYIOLINE
B BOJIHBIX PACTBOpPAxX HEOPraHMYECKUX BEUIECTB;



cOpPMUPOBAHHOCTh YMEHHUH pacKpbIBaTh CYIIHOCTh OKUCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii MoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIHii;

c(OPMUPOBAHHOCTh YMCHHI OOBSCHATH 3aBUCHUMOCTH CKOPOCTH XHMHYECKOW PEaKIUu OT
pa3iaNuHBIX (DAKTOPOB; XapakTep CMEHICHHS XWMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero BozzaeicTBus (mpuniun Jle [llatense);

c(OPMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh XUMHYECKHE MPOIECCHI, JIeKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOJIYY€HUsI CEPHOW KHUCIOTHl, aMMHakKa, a Takke CGHOPMUPOBAHHOCTD
MPEJICTaBICHU 00 OOIMX HAYYHBIX MPUHIIMIAX M JKOJOTHYECKHX MPOoOJIieMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHHUI NMPOBOIUTH BBIYMCIICHUS C HCIIOJIB30BAHUEM IMOHSITHUS «MaccoBas
JI0J1s1 BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIECHUH ra30B MPU XUMHUUECKUX PEAKIIUAX, MACChI
BelIeCTBa WIN 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce MU 00BEMY OJITHOTO
U3 YYacTBYIOIIMX B pEaKIMM BEIIECTB, TEIJIOBOro 3(ddekra peakiuu Ha OCHOBE 3aKOHOB
COXPAHEHUsI MacChl BELIECTB, MPEBPALLEHUS U COXPAHEHUS SHEPTUH;

c(OPMUPOBAHHOCTh YMEHUW COOJIFOJIaTh MpaBWIA TOJH30BAHKS XHUMHUYECKOW TOCYAOH H
nabopaTopHbIM 000pyAOBaHUEM, a TaKXkKe MpaBuiia 0OpallleHus ¢ BeleCTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XMMHUYECKUX OIBITOB;

C(bOpMPIpOBaHHOCTB YMCHI/Iﬁ IJIaHUPOBATb u BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT
(pa3nokeHHe IEepOKCHIa BOJAOPOJA B MPUCYTCTBHU KaTallM3aToOpa, OINPEACICHHE CPEIbI
PacTBOPOB BELIECTB C MOMOIIBI0 YHHBEPCAIBHOIO MHAMKATOPA, BIUSHUAE PA3JIMYHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIMy, PEaKIMd HOHHOTO OOMEHa, Ka4eCTBEHHBIC PEaKIMH Ha
cynbdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHHUS, PEIICHUE YKCIIEPUMEHTAIBHBIX
3amad o temam «Meramie» u «Hemeramuiel») B COOTBETCTBHH C IPAaBWIAMH TEXHHKU
0e30macHOCTH MU 0OpaIleHHH ¢ BEIECTBAMH H JJAOOPATOPHBIM 000PY0BaHUEM, MTPEICTABISAT
pe3yJabTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alKCH YPaBHEHHH COOTBETCTBYIOIIMX
peakiuii ¥ GOpMyJIMPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMH KPUTMYECKH aHAIM3MPOBATh XHMHUYECKYI0 HH(opMaruo,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBa MaccoBOW KOMMYHMKaluu, WHTepHEeT u

JpyTHX);

c(OPMHPOBAHHOCTh YMEHUH COOIIOAATH MPaBUiIa SKOJIOTHYECKH LEIecO00pa3HOro MOBEICHHS B
OBITY W TPYJOBOW JEATEIIFHOCTH B IEISIX COXPAHEHUS CBOETO 3J0POBBS M OKpY’KaIOIIEeH
MIPUPOJHON Cpellbl, OCO3HABATh OMACHOCTH BO3ICHCTBUSA HA JKUBBIE OPTaHU3MBI ONPEICIEHHBIX
BEIIECTB, MOHMUMast cMbIc mokazatens [1/IK, mosicHATs Ha mpuMepax crocoObl YMEHBIICHUS U
MIPEAOTBPALICHUS UX BPEIHOIO BO3JICHCTBUSA HA OPraHU3M YEI0BEKA;

JJIA o6yqa}omnxc;1 C OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3A0POBbsA: YMCHHUE NPUMCHATH 3HAHUSA
00 OCHOBHBIX AOCTYIIHBIX METOJIaX IMO3HAHUS BCIICCTB U XUMHUYCCKUX SIBJIeHI/II\/JI;

JUIS CJETBIX W CIA0OBHIANIMX OOydYalolmUXCs: YMEHHE HCIIOJIb30BaTh pPeNbe(hHO-TOUCUHYIO
cuctemy obo3nadeHuit JI. bpaiins mist 3anucu XuMU4ecKux Gopmy.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KonunuyectBo yacos
Ne DJIeKTpOHHBbIe (HH(POBHIE)
HaumeHoBaHue pa3fesioB M TeM NPOrpaMMbl Kontpoannsl | IlpakTuuec
n/n Bcero o0pa3oBaTe/IbHbIEC PECYPChI

e padoThbI KHe padoThl

Pa3nen 1. TeopeTnueckue 0CHOBBI OPraHHMYeCKOM XMMHUH

[IpenMer opranuyeckoit Xumun. Teopus CTPOCHUS
1.1 pex P . p P 3 bu6nuorexa I{OK https://myschool.edu.ru/
opranndeckux coenquHeHuit A. M. bytieposa

Hroro no pazneny 3

Pa3neu 2. YrieBogopoabl

2.1 [IpenenbHbIe yTIeBOAOPOABI — aJIKaHbI 2 bubnmoreka [{OK https://myschool.edu.ru/
Henpene € YIJIEBOJOPO/IbI: aJIKEHBI, aTKaUEHBI,

2.2 TPCACITLHRIC YTIICBONOPOABI: AIKCHEL, ATKARHCHEH 6 1 bubmoteka I{OK https://myschool.edu.ru/
AJIIKUHBI

23 ApomMaTndecKkue yriieBoaoposl 2 bubnnoreka [{OK https://myschool.edu.ru/
IIpupoaHeie ucto €BOJI0POJI0

2.4 PHPOZILIE HCTOTHUKH JIIICBONOPOAOR 1 HX 3 1 bubmuoteka I{OK https://myschool.edu.ru/
nepepadoTka

Uroro no pazaeny 13

Paznen 3. Kuciiopoacoaep:kamnue oprannyecKue coeInHeHUs

3.1 Cruptel. deHoun 3 bubnnoreka L{OK https://myschool.edu.ru/

3.2 Anbnerunsl. Kap6onossie kucnoTsl. CiiokHbIE 3(UPHI 7 1 bu6nunoreka LOK https:/myschool.edu.ru/

33 VrieBoasl 3 1 bubmnoreka LOK https://myschool.edu.ru/
Hroro no pasneny 13

Pasnen 4. A3oTcoaep:kaiye opraHndecKue coeInHeHUus

4.1 AMUHBI. AMHUHOKHCITOTHI. benku 3 bubmuotexa [{OK https:/myschool.edu.ru/

Wroro no pazneny 3

Paspnen 5. BeicokoMoOJIeKy IsIpHbIE COCIHHEHUS



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bu6mmoreka LIOK https://myschool.edu.ru/
Hroro no pazaeny 2
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu.ru/

11 KITACC

KoaunuecTBo 4acoB

Ne JuekTpoHHbIe (LU pOBbIE)
HaumeHoBaHue pa3aeioB M TeM IPOrPaMMbl Konrpoasnunl | IIpakrnyec
n/n Bcero o0pa3oBaTe/bHbIE pecypchl
e padoThI KHe padoThI
Pa3nea 1. Teoperuueckne 0CHOBbI XMMHHU
Crpoenue atoMoB. [lepuonnyeckuil 3aKoH U
1.1 [lepuoanueckas cuctemMa XMMUYECKUX 351eMeHToB [1. U. 3 bu6muoreka LIOK https://myschool.edu.ru/
Menneneena
1.2 Crpoenue BemectBa. MHOroo6pasue BeLecTB bu6mmoteka L{OK https://myschool.edu.ru/
1.3 XUMUYECKHE peakluu 1 1 bu6mmoteka L{OK https:/myschool.edu.ru/
Hroro no pasneny 13 bu6mumoreka LIOK https:/myschool.edu.ru/
Pasnen 2. Heoprannueckasi Xumust
2.1 Mertabt 1 bubnuoteka [{OK https:/myschool.edu.ru/
2.2 Hemeramisr 1 1 bubnunoteka LIOK https://myschool.edu.ru/
2.3 CBs13p HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB bu6mmoteka L{OK https:/myschool.edu.ru/
Uroro no pazgeny 17 bubnuoteka [{OK https:/myschool.edu.ru/
Pa3zpen 3. XuMus u :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4 bubmuoreka L{OK https://myschool.edu.ru/
Uroro no pazgeny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
N Konuyecrs 3
° JICKTPOHHBIE M (POBbIE
Tema ypoka 0 92COB p ¢p
n/n Mara o0pa3oBaTe/bHbIE PeCypchl
Bcero
1 [Ipeamer opranndeckoit XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHHUE 1 bu6mmoreka LIOK https://myschool.edu.ru/
Teopus cTpoenus oprannyeckux coegunennii A. M. bytneposa, eé
2 p p P yHIep 1 bubnuoteka [{OK https:/myschool.edu.ru/
OCHOBHBI€ TTOJIOKEHUS
IIpencraBienue o knaccuukanyu opraHudeckux Beniects. Homenknarypa
3 P ¢ P P 1 bubnunoreka LIOK https://myschool.edu.ru/
(cucTematuyeckasl) 1 TPUBUAIbHbBIE HA3BaHUSI OPraHMYECKUX BEIIECTB
4 AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTHYECKHM psif 1 bu6nuoreka LIOK https://myschool.edu.ru/
5 MeraH 1 3TaH — NPOCTEHIINE IIPEICTABUTEIIN aJIKAaHOB 1 bu6mmoteka L{OK https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 bubnuoreka L{OK https://myschool.edu.ru/
7 OTUJEH U MPONUIEH — IIPOCTEHIINE IPEICTAaBUTENIN AJTKEHOB 1 bu6nuoreka L{OK https:/myschool.edu.ru/
8 [TpakTrueckas pabora Ne 1. «Ilomyuenue 3TuineHa v U3y4eHUE €ro CBOMCTB» 1 bubnuoreka LIOK https://myschool.edu.ru/
Ankanuensl. byraguen-1,3 u metmnOyraguen-1,3. [Tonyuenue
9 Y Y Y 1 bubnuoteka [{OK https:/myschool.edu.ru/
CHUHTETHYECKOTO KayuyyKa U pEe3HHbI
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUI PSI.
10 L. P P 1 bu6nunoreka LIOK https://myschool.edu.ru/
AneTHIIeH — NPOCTEHIINI IPEICTaBUTEIb aJIKUHOB
11 Brruucrnenus no ypaBHEHNIO XUMHUYECKONW PEAKIINH 1 bubnuoreka [{OK https://myschool.edu.ru/
12 Apenbl: 6eH301 U TOIy0J. TOKCUYHOCTh apeHOB 1 bubnmoreka [{OK https:/myschool.edu.ru/
['eneTnyeckas cBS3b YIIIE€BOJOPOAOB, MPUHAICKAIINX K PA3IMYHBIM
13 4 AOPOROB, TIpuHaz B P 1 bubmuoreka [{OK https://myschool.edu.ru/
KJjlaccam
[TpuposHbIE HCTOUHUKH YITIEBOJAOPOAOB: IPUPOAHBIN a3 U NOMyTHBIE
14 PYp 4 P . pup Y 1 but6mmoreka LIOK https://myschool.edu.ru/
He(TsHbIE ra3bl, HePTh U NPOIYKTHI €€ nepepaboTKH
[TprponHbIE HCTOYHUKH YITIEBOAOPOAOB: IPUPOAHBIN a3 U MOy THBIE
15 PYp Y P PYp Y 1 bu6nunoreka LIOK https://myschool.edu.ru/

He(TAHBIE ra3bl, He(Th U MPOAYKTHI €€ epepaboTKu
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16 KontponbHas pabora no pasaeny «YTieBoaopoabh» 1 bu6mmoreka L{OK https://myschool.edu.ru/

17 [IpenenbHble OJHOATOMHBIE CITUPTHI: METAHOJI U 3TaHOJ. BomopoaHas cBs3b 1 bubnmnoreka [{OK https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIMPTHL: STUJICHIVIMKOJIb U TTTULEPUH 1 bub6muoreka LIOK https://myschool.edu.ru/
®deHou: cTpoeHUEe MOJIEKYJIbI, PU3NUYECKHEe U XUMHUYECKHE CBOICTBA,

19 P Y ¢ 1 bu6nunoreka LIOK https://myschool.edu.ru/
IIpUMEHEHNE

20 Anpreruapl: GopManbAeTHl U aleTalbAerul. AIIETOH 1 bu6nuoreka LIOK https:/myschool.edu.ru/
OnHOOCHOBHBIE MpefieNibHbIe KApOOHOBBIE KUCIOTHI: MypaBbUHAs U

21 A pest P P 1 bubnuoreka [{OK https://myschool.edu.ru/
YKCyCHas

22 ITpaxTrueckas padora Ne 2. «CBoMCTBa pacTBOpa YKCYCHOM KHCIIOTBI» 1 bu6nuoreka L{OK https:/myschool.edu.ru/
CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KaK IIPEACTABUTENH BBICIINX

23 P pe | bubmuoreka I{OK https://myschool.edu.ru/
KapOOHOBBIX KUCIIOT

24 Mputa KaK COJIM BBICIITUX KapOOHOBBIX KHCJIOT, MX MOIOIIEEe JEHCTBHE 1 bubnuoreka [{OK https://myschool.edu.ru/
CrnosxxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['uaponu3

25 up P A P P 1 bu6nunoreka LIOK https://myschool.edu.ru/
CJIOXKHBIX 3(pUpoB

26 Kupsl: runponaus, npuMeHeHue, OnooruyecKkasi posib KUpOB 1 bubnuoreka L{OK https://myschool.edu.ru/
YraeBoawl: cocTaB, Kiaaccudukanysa. BaxxHelme mpeacTaBUTEIIN: TIII0OK034,

27 A Purcan pe 1 but6mmoreka [IOK https://myschool.edu.ru/
bpykTo3a, caxapo3a

28 Kpaxman u niemuironosa kak NpupogHbIE TOJIUMEPHI 1 bubnmoreka [{OK https://myschool.edu.ru/
KonrponsHas pabdora no pazaeny «Kucmopoaconaepxaiiie opraHideckme

29 P P PASAENY POACOASPATIHE Op 1 bu6mmoreka [IOK https://myschool.edu.ru/
COEJIMHEHUS»

30 AMWHBI: METUJIAMWH W aHWJIMH 1 bubnunoreka LIOK https://myschool.edu.ru/
AMHHOKHUCIIOTHI KaK aM(pOTEpHbIE OPIraHUYECKUE COSTUHEHUSI, UX

31 Qorep P A ’ 1 bubmuoteka [{OK https://myschool.edu.ru/
Oouonoruueckoe 3HaueHue. [lentuapt

32 benku kak npupoaHbIe BEICOKOMOJIEKYJIISIPHBIE COEUHEHUS 1 bubmuoteka L{OK https:/myschool.edu.ru/

33 OcHOBHbIE IOHATUSL XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUMN 1 bu6nuoreka LIOK https://myschool.edu.ru/
OCHOBHBIE METO/IbI CUHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUIA.

34 A P A 1 but6mmoreka LIOK https://myschool.edu.ru/
ITnacTMaccel, KayqyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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KounuecTB JlaTa
Ne JleKTpOHHbIe HH(pPoBbHIE
Tema ypoka 0 JacoB H3Y4YeH
n/n o0pa3oBaTebHbIE PeCypChl
Bcero us

1 XUMHYECKHUH 2JIEMEHT. ATOM. DJIEKTPOHHAS KOH(UTYpaILUs aTOMOB 1 bubnmoreka [{OK https://myschool.
[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB

2 p p N N 1 bu6mmoteka I1OK https://myschool.
J1. 1. Menneneesa, ux cBsi3b C COBPEMEHHOM TEOPUEH CTPOCHHUS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX

3 COEIMHEHMI MO IpyIIaM U NepruoiaM. 3Ha4eHHe NePUOIUIECKOTO 3aKOHA U 1 bubnmoreka [{OK https://myschool.
CUCTEMBbI XUMHUYeCKHX 31emMeHToB J[.1. MeHneneeBa B pa3BUTUH HAYKH
CrpoeHnue BemiecTBa. XuMU4ecKast CBsi3b, €€ BU/Ibl; MEXaHU3MbI

4 P . ’ ’ 1 bubmuoreka LIOK https://myschool.
o0pa3oBaHMsI KOBaJEHTHOHU CBs3U. BogopoaHas cBs3b
BanenTtHOCTh. DnekTpoorpunareabHocTh. CTeneHs okuciaeHus. Bemecrsa

5 pOOTP 1 bu6mmoreka I1OK https://myschool.
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUSI
[TonsiTre o nucnepcHbIX cuctemMax. MIcTHHHBIE M KOJUIOMIHBIE PACTBOPHI.

6 P p P 1 bubmuoteka [{OK https:/myschool.
MaccoBast 107151 BeLlecTBa B pacTBOpe
Krnaccugukanus 1 HOMEHKJIaTypa HEOPTaHUYECKUX COEIUHEHUM.

7 ¢ P P 1 bu6mmoreka I1OK https://myschool.
['eneTnueckasi CBsI3b HEOPraHUYECKUX BEILIECTB, PA3JIUYHBIX KJIACCOB
Kiaccudukanuss XuMuuecKuX peakimii B HEOPraHUYECKON M OPraHNIeCKOM

8 XUMUH. 3aKOH COXPAHEHMS MACChl BEIIECTB; 3aKOH COXPAHECHUS U 1 bu6mmoreka LIOK https:/myschool.
MIPEeBPALICHHS SHEPTUN TTPU XUMHUECKHUX PEaKIIMIX

9 Ckopoctb peakuuu. OOpaTuMble peakiiui. XUMHUECKOe PAaBHOBECHE 1 bubmmoteka LIOK https://myschool.
[TpakTudeckast pabora Ne 1. «BausiHue pa3andHbIX (JaKTOpPOB HA CKOPOCTh

10 P . P P ¢ P P 1 bubmnoreka I{OK https://myschool.
XUMHUYECKON peaKinum»
DnexTponutuyeckas auccoruanys. [IonsTHe 0 BOIOPOAHOM IOKa3aTele

11 (pH) pactBopa. Peakuuu nonHoro oomMena. ['uaponau3 opraHmuecKux u 1 bub6nunoreka L{OK https://myschool.

HCOPTaHNYCCKUX BCIICCTB
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OKHCANTETHEHO-BOCCTAaHOBUTEIbHBIE peakinu. [loHsTHE 00 371eKTponn3e

12 i 1 bubnuoreka IIOK https://myschool.
pacIuiaBoB U PaCTBOPOB COJIEH

13 Konrponsnas padora no pasneny «TeopeTnueckue 0OCHOBbI XUMHI 1 bu6mmoteka LIOK https:/myschool.
Meramnsl, ux nonoxenue B [lepuoanueckoil cucreMe XUMHUECKUX

14 anemenToB J[. . MenpeneeBa 1 0cCOOEHHOCTH CTpOCHHS aToMOB. O01He 1 bu6nuoreka LIOK https://myschool.
(dbuznyecKre CBOICTBA METAIIIOB

15 CrinaBel METaIIOB. DJIEKTPOXUMHUYECKHUH psiJ] HATIPSHKEHUH METaJlJIOB 1 bub6nnoreka LIOK https:/myschool.

16 XI/IMI/I‘:I’GCKI/IG CBOﬁETBa BayKHEHUIIIHX MfTaJIJ'IOB (HaTpuil, Kanui, KaabIIHid, 1 Butmorexa LIOK https:/myschool.
MarHuii, aTFIOMUHHI) U UX COCTUHEHHH

17 XHUMUYECKHE CBOMCTBA XpOMa, MEAU U UX COCAUHEHUI 1 bu6nunoreka LIOK https://myschool.

18 XUMUYECKHE CBOMCTBA ITMHKA, JKEJIe3a U UX COECTUHEHUMN 1 bubmuoreka I{OK https://myschool.

19 [IpakTrueckas padota Ne 2. "PemeHne SKCIepUMEHTAIBHBIX 3a7a4 110 TEME 1 BuGmorexa LOK hitps:/myschool.
«Metamisn"

20 Hewmeramnsl, ux nonoxenue B [leprnoanueckoi cucteMe XMuMUYECKUX i Br6morexa LIOK hitps://myschool.
anemeHToB /. 1. MenaeneeBa 1 0COOEHHOCTH CTPOEHHSI aTOMOB

)1 duzuveckre CBOMCTBA HEMETAUIOB. AJIIOTPOIUS HEMETAIJIOB (Ha IpUMepe ! Butmorexa LIOK hitps:/myschool,
KHCIIOPO/JIa, cepbl, hocdopa u yriepoia)

22 XHWMHMUYECKHE CBOMCTBA ITAJIOT€HOB, CEPBI U UX COCIMHEHUN 1 bub6numoreka L{OK https:/myschool.

23 XHUMHUYECKHE CBOMCTBA a30Ta, pocodpa u UX CoeTUHEHUN 1 bubmmoreka [{OK https://myschool.

24 XHWMHMUYECKHE CBOMCTBA yIIepoJa, KPpEMHUS U UX COCUHEHUN 1 bu6mmoreka LIOK https:/myschool.

25 [IpuMeHeHre Ba)XKHEUILINX HEMETANIOB U UX COCIMHEHUN 1 bubnnorexa [{OK https://myschool.
O06001eHne 1 cucreMaru3anus 3Haguii no reMe « Hemertayuisny.

26 Brruucnenus no ypaBHEHUAM XHUMHUYECKUX PEAKIIMA U TEPMOXHUMHYECKUE 1 bu6numoreka LIOK https:/myschool.
pacy€ThI

7 }:IpaKTquCKE:.fI pabota Ne 3. «PemieHue 3KCrIepUMEHTAIBHBIX 3a/1a4 110 TeMe ! Butmorexa LIOK hitps:/myschool,

Hemerannsr"»
28 Kontponbnas pabota mo temam «Metamb» u «Hemeramib 1 bubnmoreka [{OK https://myschool.
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HeOpI‘aHI/I‘-IeCKI/Ie H OPraHN4YCCKUEC KUCIOTHI. HeopraHquCKHe n

29 1 bubmuoteka [{OK https://myschool.
OpraHUYEeCKHUE OCHOBAHUS
AmMboTepHBIe HEOpPraHNMYECKHE U OpraHUYECKUE COECTMHEHMS.

30 dorep P P A 1 bu6mmoreka I1OK https://myschool.
['eneTnueckast CBsI3b HEOPTaHUYECKUX U OPTAHUYECKUX BEIIECTB
Ponp xuMuu B 00ecieYeHUU YKOJIOTHYECKOM, SHEPreTHYECKOHN U MUILIEBOM

31 P B 1 bu6nuoreka LIOK https://myschool.
0€30MacHOCTH, Pa3BUTHH MEIUITUHBI
IIpencrasnennst 06 OOIINX HAYYHBIX IPHUHIIAIIAX IPOMBIIIIEHHOTO

32 et . B Y pHil p 1 but6mmoreka [{OK https://myschool.
MOJTYYCHUST BAKHEUIITUX BEIICCTB

33 UYenoBek B MUpE BEUIECTB U MAaTEPUAIIOB 1 bubnnorexa [{OK https://myschool.

34 XUMUA U 370pOBBE YEIOBEKA 1 bu6nunoreka LIOK https://myschool.

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYHEHUKA

 Xumus, 10 xnacc/ Tabpuensn O.C., OOmecTtBo ¢ OrpaHUYEHHOUN
oTBeTCTBEHHOCThIO «JIPODAY; AxuuonepHoe obmectBo «M3narenbcTBo
«IIpocsemenue»

 Xumus, 11 xnacc/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYEHHOU
oTBeTCTBEHHOCThI0 «JIPODAY; AxuuonepHoe obmiectBo «M3narenbcTBo
«IIpocseienue»

METOANYECKHUE MATEPHUAJIbBI IS YAUTEJIA

Beemure 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumus Meroanueckoe mocodbue —
6a30BbIi ypoBeHb» - M.: JIpoda 2022 rox.

2. O.CTabpuensa, N.I'.OctpoymoB, «OOmias XuMHs B TecTax, 3ajayax,
ynpaxknenusix. 11 kmace» — M.: lpoda, 2023 rox.

3. O.C.Tlaopuensn, II.H.bepeskun, A.A.YmakoBa «Xumus 11 kmiacc:
KonTtpomabsHbie 1 ipoBepouHbie paboThl K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.Cl'abpuensn, I'.I'.JIeicoBa, A.I'.Bpeaenckas «Xumus 11 xiacc:
Hacronpnas kuura st yuurens». Yacts 1 — M.: IIpoda, 2019 roa.

5. O.C.l'abpuensin, ['.I'JIsicoBa, A.I'.BBenmenckas «Xwumusi 11 knacc:
Hacronbhas kaura jqis yaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.PemetoB, W.I'.OctpoymoBa «3amauu 1Mo XUMUU U
crocoObl ux pemeHus» - M.: «Ipoda», 2021roz.

7. B.I. JlenncoBa «Xumusi 11 kimacc mOypo4yHbIE IUIAHBI MO YYEOHHKY
0O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpaay» Yuurens 2018rom.

8. M.A.Pa6oBa, Y.KO.HeBckas, P.B.JIunko «Tectrsl mo xumuu 11 ximacey, - M.:
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensu, U.I'.octpoymM0oB « XUMHUYECKUIA IKCIIEPUMEHT B 11koje 11
kiacey; - M.: poda. — 2019 rox.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Beenute = Bpeautemanubichttp:// www.chemnet.ru ['azeta «Xumus» u caut
TUTSL YIUTEINS «S1 uITy Ha YPOK XHMHUH

http://him.1september.ru Enunas xomnekius [{OP: IlpeameTHas KoJuiekius
«XUMU

http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4YHBIE
skcniepuMeHThl: xumus. Komteknuss Poccuiickoro o06mieo0pa3zoBaTenbHOTO
nopTana

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukGepoBoit
http://www alhimik.ru Becepoccuiickas onummnuaaa mKkoJIbHUKOB 110 XUMHUH

http://chem.rusolymp.ru Opranudeckass XuUMUs: DJICKTPOHHBIM YUE€OHUK MIJIs
CpPEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHUU: 3JEKTPOHHBIN yUEOHUK
http://www hemi.nsu.ru OTKpbITBIN KOJIIEIK: XUMUS

http://www.chemistry.ru  JIlucTaHIMOHHAs  OJUMIIMAJAa TI0  XHMHUHU:
TEJIEKOMMYHUKAIIMOHHBIM 00pa30BaTeNIbHbIN MPOEKT



