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HOACHUTEJBHASA 3AIIUCKA

[IporpaMMa 1Mo XMMHM Ha YpOBHE CpeqHEro oouiero oopazoBanus pazpadoTraHa Ha
ocHoBe DenepanbHoro 3akoHa or 29.12.2012 No 273-03 «O06 obpazoBaHuu B
Poccuiickoii @enepaunn», TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS (eaepalbHON
o0Opa3oBaTeIbHON mporpaMmbl cpenHero obmero obpazoBanus (DOII COO),
npencraBiieHHbIX B DenepanbHOM rocy1apcCTBEHHOM 00pa30BaTEIbHOM CTaHAApTe
COO, c¢ yuyérom KoHuenuuu mnpenogaBaHus y4eOHOro npenmera «XuMUsD B
oOpa3oBaTeibHBIX opraHusamusx Poccuiickoit ®enepanuu, peamu3yromux
OCHOBHBIE 00pa30BaTENbHbIE MPOrpPAMMbI, U OCHOBHBIX MOJOXEeHHH «CTpaTeruu
pa3BuTusi BocnuTaHusi B Poccuiickoit denepanuu Ha nepuon o 2025 roga»
(Pacniopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOJI0B K pa3pab0TKe MpOrpaMMbl MO XUMHH, K ONPEAETICHUIO 00mIei
CTpaTreruu OOy4YeHHUs, BOCHHUTAHUS M PA3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «Xumusi» ais 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABHIIU
koHuenryaibapie nojioxkeHus PI'OC COO o B3aMMO0OYCIIOBICHHOCTH IIEJICH,
COJICp)KaHMsI, PE3yJbTATOB OOy4YEeHUS W TpeOOBaHMI K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XuMuueckoe oOpa3oBaHUE, TMOJy4aeMoOe BBIMYCKHUKAMH 0011e00pa3oBaTeIbHON
OpraHu3allvH, SIBJISETCS HEOTHEMIIEMOM YacThiO0 UX 00pa30BaHHOCTH. OHO CITYyKUT
3aBEpIIAIOIIMM 3TAllOM pea3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOUEBBIX IIEHHOCTEN, MPUCYIIUX 1IETOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHMS.
OTH I1IEHHOCTH KacaloTCsi TO3HAHUSA 3aKOHOB NPUPOJIbI, (PopMHUpOBaHHMS
MUPOBO33pDEHUSI W OOIIEeH KyJIbTYphl UEIOBEKa, a TaKXKe DKOJIOTHMYECKH
00OCHOBaHHOTO OTHOLIEHHUS K CBOEMY 3J0POBBIO M NPHUPOAHOW cCpene.
Peanusyercs xumuueckoe oOpa3zoBaHHE OOYYAIOUIUMXCS Ha YpPOBHE CpEIHEro
o01rero o0pa3oBaHUs CPEACTBAMH y4e€OHOIo Mpeamera «XHUMHS», COIECpKAHUE U
MOCTPOEHHE KOTOPOTO OMpPEAETEHBI B MPOrpaMMe M0 XUMHH C y4ETOM Celn(pPUKu
HAyKW XUMHUH, €€ 3HAYEHUS B IO3HAHUM TMPUPOJLI U B MaTEPUAIbHOU KU3HU
oOuiecTBa, a Takxke ¢ y4éToM OOIIMX LEeJel W MPUHIIMIIOB, XapaKTEPU3YIOLIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbl CpPEIHEro oobiiero odpa3zoBanus B Poccuiickoit
Odenepaunmu.

XuMHUSL Kak 3JEMEHT CHCTEMbl ECTECTBEHHBIX HAyK HUIpaeT oco0yi pojib B
COBPEMEHHOW IUBUIIM3AINH, B CO3JJaHUM HOBOW 0a3bl MaTepuaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMHPOBAHKE PALMOHAIBLHOIO HAYYHOI'O MBIIIJIECHUS,
B CO3[]aHHE LEJIOCTHOI'O MPEACTABICHUS 00 OKpPY)KAIOIIEM MHpE Kak O €JUHCTBE
OpUpO/Bl U YelIOBEeKa, KOTOpoe (QopMUpYETCs B XMMHM Ha OCHOBE NOHMMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPY)KAKOLIErO0 MHUPA, OCO3HAHUS B3aUMOCBS3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMU U BO3MOXXHBIMH 00JIACTSIMH MPUMEHEHHS.
TecHo B3auMOAEHMCTBYs C JPYrMMH €CTECTBEHHBIMU HayKaMu, XHMHs CTaja
HEOTHEMJIEMOI 4aCThi0O MUPOBOW KYJIbTYphl, HEOOXOUMBIM YCIIOBUEM YCHEIIHOTO
TpyJa W SKM3HU KaxJoro ujeHa oOuiectBa. CoBpeMeHHas XUMHUSI Kak Hayka
co3uJaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTMH HalpaBlieHA Ha peElIeHue



rJI00AIbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
SHEPTreTUYECKOM, MUIIEBOM, SKOJTOTHIECKON 0€30MaCHOCTH U OXPaHbI 3JI0POBbSI.

B coorBerctBHUM ¢ OOmMMMHM TENSIMU W TNPUHLUUIIAMHU CPEIHEro OOIIEro
oOpazoBaHus cojepxkanue npeamera «Xumusa» (10—11 knaccel, 0a30BbIi YpOBEHb
U3YYCHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOUIEKYJIbTYPHYIO MOATOTOBKY
oOy4Jaromuxcs, HEOOXOOUMYKD MM JJii  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCICIIHOIO BKIIYEHUS B JKU3Hb COLMYyMa, MPOJOJDKCHUS
00pa30BaHus B Pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.
CocrapnsiomuMu ~ mpeaMeTa «XHUMHUSD»  SBISIIOTCS  0a30BbIE€  KypChl  —
«Oprannueckas xumuss» u «OOmas W HEOpPraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp’KaHUs KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOIl HayKu: CUCTEMA
3HAHWM 0 HEOPTaHWYECKOW XUMUU (C BKIFOUCHUEM 3HAHUU U3 OOIIeH XUMUU) U
OpraHn4eckon xumuu. @opmMUpOBaHUE JaHHOM CHUCTEMBI 3HAHUM IIPU U3YUECHUHU
npenMera O0ecreYrMBaeT BO3MOXKHOCTb PAacCCMOTPEHHSI BCETO MHOI000pas3us
BEIIECTB HA OCHOBE OOIIUX MOHITHH, 3aKOHOB U TEOPUN XHUMHUH.

Crpykrypa comepxanusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWYecKass XuMHsS» c(opmMupoBaHa B MpOrpaMMe IO XWMHUU Ha OCHOBE
CUCTEMHOr0 TOJIX0/la K U3YYeHHI0 Yy4eOHOro Marepuasia U oO0ycloBJI€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  Pa3BUTHUEM  3HAHUKW  HA  ONpPEAENIEHHBIX
TEOPETUYECKHX YpOBHX. Tak, B Kypce OpraHMYeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBaOTCSl HAa YPOBHE KIIACCUYECKOM TEOPUM CTPOEHUS OpPraHUYECKHUX
COCIMHEHUN, a TakKe€ Ha YPOBHE CTEPEOXHUMHUYECKMX M JJIEKTPOHHBIX
npe/cTaBlieHud O cTpoeHuu BemecTB. CBeneHuss 00 H3ydaeMbIX B Kypce
BELIECTBAX JAIOTCSA B PA3BUTHH — OT YIJIEBOJOPOJAOB A0 CIOKHBIX OHOJOIMYECKU
AKTUBHBIX COCAMHEHUMU. B Kypce OpraHMuecKOr XHWMHUHU IOJIyYarOT Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OO0IIero oOpa3oBaHUs MEpPBOHAYATILHbBIC
NPEACTaBICHUS O XUMHUYECKON CBSI3H, KIACCU(DUKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU pPEaKIUU.

[Ton HOBBIM yriioM 3peHus B npeaMere «XuMmus» 0a30BOro  YpOBHS
paccMaTpUBAaeTCs M3YyYCHHBIH Ha YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
TEOPETUYECKU MaTepuan U (PaKTOJIOrMYECKHME CBEIEHUS O BeEllecTBax U
XUMUYecKol peakiuu. Tak, B dacTHOCTH, B Kypce «OOIlas U HeopraHudeckas
XUMUSD» OOYyYarOIIMMCSl TPEIOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE
NEPUOJUYECKOrO 3aKOHA C OOIIETEOPETUUYECKUX M METOJIOJOTMYECKUX MO3ULUH,
rIyOKe TIOHSATh HUCTOPUYECKOE W3MEHEHHE (YHKIHMA STOro 3akoHa — OT
0000111ar0111eH 10 OOBACHSIONIENH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHUMW O BaXKHEMIIMX BENIECTBAX, MX COCTaBE, CTPOCHUHU,
CBOWCTBaxX W NPHUMEHEHUH, a TAKKE O XMMHUYECKHUX PEAKUUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MNpOTeKaHus JomnoyHsercs B Kypcax 10 um 11 xmaccos
AJIEMEHTaMH COJEpPKAaHUs, HMMEIOIIUMH KYJIbTYpOJIOTHUYECKUH U TPUKIATHOU
XapakTep. OTH 3HAaHHUS CIOCOOCTBYIOT IMOHUMAaHHUIO B3aUMOCBSA3UM XUMUU C
JPYTMMH HAyKaMH, PacKpbIBalOT €€ pojib B IMO3HABATEIbHOW M MPAKTUYECKOU
JESTENBHOCTA YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXXEHHUS K IMPOLIECCY



TBOPUYECTBA B O0JIACTH TEOPUU U MPAKTUYECKUX MPUIOKEHUU XUMUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCSA B OOMIECTBEHHO W JIMYHOCTHO 3HAYUMBIX
npo0sieMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MHPOPMALIUIO U
OpUMEHATh €€ [ TONOJIHEHUS 3HAHWM, pEIIeHHs HHTEIUIEKTYalbHbIX |
HKCIIEPUMEHTAIBHBIX MCCIENOBAaTENbCKUX 33/1a4. B 1enoM conepkanue yueOHOTro
npenMera  «XUMHUS»  JTaHHOTO  YPOBHS ~ M3YyYEHHS] OPUEHTHUPOBAHO  Ha
dopmupoBanue y 0OydaromIUXCsi MHPOBO33PEHUECKONH OCHOBBI ISl MMOHHUMAHHS
dunocopcknx uaeH, Takux KakK: MaTEepHAIbHOE €IUHCTBO HEOPTraHUYECKOro H
OpPraHUYEeCKOro Mupa, OOYCIIOBJIEHHOCTb CBOWCTB BEIIECTB WX COCTAaBOM U
CTPOEHHEM, II03HABAEMOCTb IPUPOAHBIX SIBJICHUWA IyTEM OJKCIIEPUMEHTa U
pelleHus] MPOTUBOPEUYMH MEXIy HOBbIMM (aKTaMHM U TEOPETUUYECKUMU
NPEIINOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEIICHUH SKOJIOTMUECKUX MpolieM, a
Takke mpodseM cOepeKeHUsT IHEPTETUUECKUX PECYpPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJOTUH U MATEPHUATIOB.

B mutane pemienus 3ama4 BOCIIUTAHUS, Pa3BUTHS W COIMAIM3AIMN 00YyYaIOIMIUXCS
OPUHATBHIE MPOrpaMMON MO XUMHHU TOJAXOJbl K ONPEACICHUIO COJEPKAHUS U
INOCTPOEHHUSI TpEAMETa MpeaycMaTpuBalOT (HopMHpOBaHHE YHHUBEPCATIbHBIX
y4eOHBIX JIEUCTBUI, HUMEIOIUX 0a30BO€ 3HAUEHUE JUIsl Pa3IUYHBIX BHJIOB
NESATENbHOCTU: PElIeHUs MpoOseM, MOUCKa, aHaIu3a U 00pabOTKH HMH(OpMaIuH,
HEOOXOAMMBIX JUJIsl MPUOOPETEHHUsI ONbITa MPAKTUYECKOM M HCCIIEN0BATEIbCKON
NEATENbHOCTH, 3aHUMAIOIIEN Ba)KHOE MECTO B IO3HAHUH XUMHH.

B mpaktuke mpenogaBaHWs XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHusl, TaK U Ha YPOBHE CPEAHEr0 OOIIero o0pa3oBaHus, IPU ONpeIeICHUU
COZIEPKATENIbHOW XapaKTEPUCTUKHA LEJed H3y4YeHUs NPEAMETa HaIpaBICHUEM
NEPBOCTENICHHON 3HAYMMOCTH TPAAUIMOHHO MpPHU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKOM HayKH Kak 00JJaCTM COBPEMEHHOI'0 €CTECTBO3HAHMSI, MPAKTHYECKOU
NESATENbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOANYECKOW TOYKHA 3PEHUS TAKOW MOAXOJA K ONPENCIICHHIO LEJIed H3Yy4eHUS
IpeIMeTa ABJISETCS BIOJIHE ONPABIaHHBIM.

CornacHo J1aHHOM TOYKE 3pEHHUS TJIaBHBIMU LEISIMHA U3YUEHUS MPEeaAMeETa «XUMUS»
Ha 0a3oBoM ypoBHe (10 —11 kJ1.) sBASIIOTCS:

e (QopMHpOBaHME CHUCTEMbl XMMHUYECKMX 3HAHUM Kak  BaKHEHIIeH
COCTABJISIIOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MUPA, B OCHOBE KOTOPOWU
JeXaT KIIOUEBble MOHATHS, (PyHIaMEHTaJbHbIE 3aKOHBl U TEOPUU XHUMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHUMAHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS,

e (opmupoBaHHe U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOJaX MO3HAHUS
BEUIECTB M XUMHUYECKUX pEaKIMi, HEOOXOIUMBIX JUIsl NPUOOpETEHUs
YMEHUH OpPUEHTUPOBATHCS B MHUPE BELIECTB U XHMHYECKUX SBIICHHM,
UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKON U MIOBCEIHEBHON KU3HY;



® pa3BUTHUE YMEHUH U CIIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTAa, COOJIOICHUEM TPaBWII
0e30macHOro oOpaIieHus ¢ BEIECTBAMH.

Hapsimy ¢ atuMm, comepikaTelbHas XapaKTEPUCTUKA Ielield W 3aJad U3YICHHS
npenMeTa B IporpaMMe Mo XMMUW YyTOYHEHA W CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeIHero oomiero oopazoBanus. CeromHs B
NpernojaBaHud ~ XMMHH B OOJNbIIEH  CTemeHW OTHA€TCS  MPEATNOYTCHHUE
MPAKTUYECKON KOMIIOHEHTE COJepKaHus OOydeHUs, OpPUEHTUPOBAHHOW Ha
TIOJITOTOBKY BBITYCKHUKA 0011€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIECTO HE
HAOOpOM 3HaHWM, a (PYHKIIMOHAJBHOW TI'PAMOTHOCTBIO, TO €CTh CIIOCOO0aAMU U
YMEHHUSMH aKTUBHOTO TOJYYCHHUsI 3HAHUN W MPUMEHEHHSI UX B PEATbHOHN KU3HU
JUTS pEIICHUS TIPAaKTUICCKUX 3a7ad.

B cBsi3u ¢ 3TUM TpW M3YYEHUM TpeaMeTa «XHMHs» JTIOMUHUPYIOIIee 3HAYEHUE
pUOOPETAIOT TaKUE IIETH U 33/1a4M, KaK:

aganTanys OOy4aloImUXCs K YCIOBHUSM JWHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMupoBaHHE  HMHTEIUIEKTYaJlbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOSITEIHHOMY MPUHSATHIO TPAMOTHBIX
peIIeHNH B KOHKPETHBIX KU3HEHHBIX CUTYAIIMsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMCHEHHUEM;

dbopMupoBaHUEe y 00y4aIOMUXCST KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCATbHOEC 3HAYEHUE JUISI PA3IMYHBIX BHIOB JIEATEIHHOCTH:
pelieHus: npodJieM, MOKMCKa, aHaiIu3a U 00padoTKKM MH(pOPMALIMK, HEOOXOAUMBIX
JUIsl TIPUOOPETEHUs OIbITa ACSITENIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B
MO3HAHWW XWMHH, & TAK)KE JUIS OIICHKU C TO3UITUH 3KOJIOTHYECKOW O€30MacHOCTH
XapaKkTepa BIUSHUS BEIIECTB U XMMUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U
NPUPOTHYIO CPEmy;

pa3BUTHE TIO3HABATEILHBIX MHTEPECOB, WHTEIUICKTYalbHBIX ¥ TBOPYECKHX
CIIOCOOHOCTEN 00YYarOIIMXCS: CIOCOOHOCTH CAMOCTOSITEIbHO MPUOOPETATh HOBBIE
3HAHMS 110 XHMHH B COOTBETCTBUHU C )KU3HEHHBIMHU MTOTPEOHOCTSIMH, UCITOJIb30BaTh
COBPEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTUU JIJIsl TIOMCKA U aHajau3a yuyeOHOW u
HAY4YHO-TIOMYJISIPHON HH(pOpMAIIKH XUMHUYECKOTO COJIepP KaHNS,

dbopMHUpOBaHWE W PA3BUTHE y OOYYAIOIIMXCS ACCOIMATHBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HAOJII01aTeTbHOCTH, COOPAHHOCTH, aKKyPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOIMMBI, B YAaCTHOCTH, NMPH ITUTAHUPOBAHWW W TIPOBEACHUU XHMHUYECKOTO
IKCIIEPUMEHTA;

BOCTIMTaHWE Yy  oOydJarommuxcss  yOeKIEHHOCTH B T'yMaHHCTUYECKOU
HANPABJICHHOCTH XHWMHH, €€ Ba)XHOW POJHM B PEIICHUH TJIOOATBHBIX MPOOIeM
paIMoOHATBHOTO MPUPOIOIOIB30BAHMS, TTOTIOJIHEHUS SHEPTeTUIECKIX PECYPCOB H
COXpaHEHUs] TPHUPOJHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OepeKHOTro
OTHOIIIEHUSI K TPHUPOAE M CBOEMY 3JIOPOBBIO, a TaKKe MPUOOPETEHUs OIbITa
UCTIONB30BAaHUS TIONYYCHHBIX 3HAHWWA JJIS TPHUHITHS TPAMOTHBIX PEIICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.



B yueOGHOM mane cpemHero obiiero oOpa3oBaHUs NMpeaMeT «XuUMHs» 0a30BOTo
YpPOBHS BXOIWUT B COCTaB MpeaMeTHOW obnactn «EcTecTBeHHO-HAay4YHbBIC
TIPEIMETBI».

OO6miee yucino 4acoB, OTBEAEHHBIX ISl M3YYEHUS XUMUHU, HAa 0a30BOM YPOBHE
cpemHero oomiero oopazoBanusi, cocrapisier 136 dacos: B 10 kiracce — 68 gacoB (2
yaca B HeJlento), B 11 kimacce — 68 yacoB (2 yaca B HEJZIEIHO).



COILEPKAHUE OBYYEHUA
10 KUIACC
OPT’TAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKOM XUMMHUH

[IpenMer opraHnyeckodl XHMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHUE W 3HAUYCHHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MAaTEpUAJIOB. T€OpUS CTPOEHUS OPTAHUYECKHUX
coenuuenuii A. M. bytiepoBa, e€ ocHOBHBIE 1O0KeHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYEeCKUX BelecTB. [oMonorus, wu3zoMepusa. XuMHYecKas CBS3b B
OpPraHUYECKUX COCIMHEHUSX — OJIUHAPHBIC U KPATHBIE CBSI3HU.

[IpencraBnenne o kiaccupukauu OpraHUYECKuX BemecTB. HomeHkiaTypa
OPraHMYEeCKUX COEJUWHEHUU (CUCTeMaTWyecKas) M TpPUBHAIbHBIE Ha3BaHUSA
BAKHEHIIUX IMPEJICTABUTENIEN KIIACCOB OPraHUYECKUX BEUIECTB.
OKCIIEpUMEHTAIBHBIE  METOJbl M3Y4YEHMS BELIECTB W MX IPEBPALICHUI:
O3HAKOMJIEHHME C O00pa3laMy OpraHWYeCKHX BEIIECTB M MaTepualamMd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJEKYJ OpPraHMYECKUX BELIECTB, HAOIIOJEHUE U
ONMCAHNE JEMOHCTPALMOHHBIX ONBITOB 110 NMPEBPAIIEHUI0 OPraHUYECKUX BEILIECTB
NP HarpeBaHuu (TUTaBJICHUE, OOYTIIMBAaHUE U TOPEHHE).

Yraesoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUI psii. MeTaH U 3TaH — NpOoCTEUlIne
NPEICTaBUTENM aJKaHOB: (U3MYECKME W XUMHUYECKHE CBOMCTBa (peakiuu
3aMEILEeHNs U TOPEHNUs), HAXOXKACHUE B IPUPOJIE, MTOJIYUEHUE U IPUMEHEHHE.
ATNKEHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psiA. OTWIEH W INPONWIEH —
OpoCTENINEe MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XMMHYECKHE CBOMCTBa
(peakuuMu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUApaTalldd, OKUCICHUA U
NOJIMMEPHU3ALINH ), TOJIyYSHUE U IPUMEHEHUE.

Ankanuensl: OyrtanueH-1,3 wu wmerwiOyrtaauen-1,3: cTpoeHue, BaKHEWIIne
XUMHUYECKHE CBOWCTBA (peakiusi nonumepusanuu). [lonydeHrne CHHTETUYECKOTO
KAay4yKa U PE3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMS, TOMOJIOTMYECKUNA psiA. ALETUICH —
NPOCTEUIINI  MPEJNCTAaBUTEIh QJIKHUHOB: COCTaB, CTpPOCHUE, (U3UYECKUE W
XUMHUYECKUE CBOMCTBA (peaklUMH TMAPUPOBAHUS, rajlOr€HUPOBAHMS, THApPATALINY,
rOpEeHUs), MOJYyUYEHNUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (puU3MUECKHE M XHUMHYECKHE CBOMCTBa
(peakuuu TrajJloreHupPOBaHUS W HUTPOBAHUS), MOJyYEHUE U TpUMEHeHue. Tonyon:
cocmas, cmpoeHue, (uauueckue U  XumMuueckue  ceolcmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), noyYeHue u npumernerue. TOKCUYHOCTh apEHOB.
I'eneTnyeckas cBsi3b MEXAY YIVIEBOAOPOAAMH, MPUHAMIEKAIUMH K Pa3IMYHBIM
KJIacCaM.

[IpupoaHbIe UCTOYHHUKHN YTIIEBOAOPOA0B. [Iprponnblii Ta3 U nmonyTHbIe HEDTIHBIC
ra3el. Hedts u e€ npoucxoxzaenue. CriocoObl nepepabOTKu HedTHU: MEPEroHKa,



KPEKUHT (TepMUYECKHH, KaTaauTudeckuii), muposn3. [IpoaykTel mnepepaboTku
He(TH, WX MPUMCHEHHE B TMPOMBINUICHHOCTH M B ObITy. KaMmMeHHBIH yroip o
POIYKTHI €r0 mepepadoTKH.

DKCNEPUMEHTAIbHBIE METOAbl H3YYEHUS BEHIECTB M MX MPEBPAILLCHUN:
O3HAaKOMJICHHE C 0Opa3lamMu IUIacTMAacC, KAay4yKOB U PE3WHBI, KOJUICKIIHH
«Hedbtb» u  «Yromb»,  MOIEIUPOBAHHE  MOJICKYJ  YIJIEBOAOPOJAOB U
rajoreHONnpPOU3BO/IHbIX, TPOBEACHUE MPAKTUUECKON pabOThI: MOJyYeHUE STUIICHA
Y U3YYEHHUE €0 CBOMCTB.

Pacuérnsbie 3anaun.

Borunciiennst mo ypaBHEHHUIO XUMHYECKOM peakinu (Macchl, 00bEMa, KOTUYECTBA
HCXOJIHOTO BEIIECTBA WJIM MPOJYKTa PEAKIMU 1O H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOT'O U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN).
Kucsopoacoaep:kamme opranndecKkue coeIMHeHUus

[IpenenbHbIe OMHOATOMHBIE CHIUPTHI. METaHOM U 3TAHOJ: CTPOEHUE, (pu3nueckue u
XUMUYECKUE CBOMCTBA (PEAKIMU C AKTUBHBIMU METAJNIAMU, TaJ0r€HOBOJOPOJAMH,
ropeHue), mnpuMeHeHue. BoaopojHbie CBSI3U MEXAY MOJEKYyJaMu CIHUPTOB.
JlelicTBue METaHOIa U 3TAHOJIA HAa OPTraHU3M YEI0BEKa.

MHoroaToMHble COUPTHI. DTUIIEHTJIUKONIb U TIULEPUH: CTpOCHHE, PU3HUECKUE U
XHMHYECKHE CBOMCTBAa  (B3aMMOJICMCTBHE CO  IIEJIOYHBIMH  MeETaJlJIaMH,
KAueCTBEHHAs pEaklUsi Ha MHOrOaTOMHBbIE CHHPTHI). [lelicTBUEe Ha OpraHu3M
yenoBeka. [[pumeHeHune rmuepruHa u STUJICHIJIUK OIS,

®deHo: cTpoeHNE MOJIEKYJTBI, (PU3MYECKUE U XUMUYECKHE CBOMUCTBA. TOKCUYHOCTH
denona. [lpumenenue ¢genona.

Anpnerunpl u kemonsi. opmanbierus, aneTanbIerua: CTpoeHue, (PU3nuecKkue u
XUMUYECKUE CBOMCTBa (pEaKIMU OKUCIECHUS W BOCCTAHOBJIEHUS, KAUECTBEHHBIC
peakiuu), ojlydeHue U IpUuMEHEHUE.

OnHOOCHOBHBIE TpeneNibHbIe KapOOHOBBIE KHUCJIOTHI. MypaBbUHAsT M YKCyCHas
KHUCIIOTBI: CTpOEHUE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOIIME IS
Kjlacca KHUCJIOT, peakuus dTepudukanuu), TOJy4YeHUEe U TMPUMECHEHUE.
CreapuHoBasi ¥ OJICMHOBAs KHUCIOTHI KaK MPEJICTABUTENU BBICIIUX KapOOHOBBIX
KHUCJIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIIEE ICHCTBHUE.
Crnoxxnbpie 3QUpbl KaK MPOU3BOIAHBIE KAPOOHOBBIX KHUCIOT. [UAPONH3 CIONKHBIX
a¢upoB. Kupsl. I'uaponus xkupos. [Ipumenenue >xupoB. buonorudeckass poib

KHUPOB.
VYrneBonbl: cocTtaB, KiIacCU(pHUKAIUS YIIIEBOJAOB (MOHO-, AM- M MOJUCAXapHbl).
['moko3a — mpocTedMii MOHOcCaxapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,

Gu3nIecKue U XUMHYECKHE CBOMCTBA (B3anmMmoelrictBre ¢ ruapokcuaom meau(ll),
OKHCJICHHE aMMMAauHbIM pacTBOpoM okcuja cepebpa(l), BoccTaHoBIEHUE,
OpOXKEHUE TIIOKO3bl), HAXO0XKJACHUE B MIPUPO/JIE, MPUMEHEHNE, OUOJIOTUYeCcKas pob.
®orocunTre3. DpyKTo3a KaK U30MEP TIIFOKO3BI.

Kpaxman wu memnmono3a Kak npupofHbie monumepbl. CTpoeHHe Kpaxmana u
nemono3pl.  dunyecke MW XUMUYECKHE CBOMCTBAa Kpaxmana (TUIIpOJIU3,
KAueCTBEHHAs pPEaKLUs C HOJIOM).



OKCIIEpUMEHTAIbHBIE  METOJIbl  M3YYEeHHUS BEUIECTB U WX IPEBPAIICHUI:
NpOBEACHUE, HAOIIOJCHUE U ONUCAHHUE JIEMOHCTPALIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAa4E€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKHCIEHUE ITaHOJa
okcuniom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOIEHCTBHE TJUIIEPUHA C
ruapokcuom menu(ll)), anprerunoB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHIIA
cepeopa(l) u ruapokcugom wmemu(ll), B3aumoneiicTBHe Kpaxmajia C HOJOM),
IPOBEJICHNE MTPAKTUYECKON pabOThI: CBOWCTBA pacTBOPAa YKCYCHOM KHCIIOTBHI.
Pacuérunle 3a1aun.

Brruncnenust mo ypaBHEHHUIO XMMUYECKOM peakiuu (Macchl, 00bEMA, KOJIMYECTBA
UCXOJTHOTO BEIECTBA WJIM TPOAYKTAa PEAKIMU 10 W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOT'O M3 UCXOJHBIX BEIIECTB MM MPOYKTOB PEAKIIUN).
A3oTrcoaepxkaiiie OpraHMuecKue COeIMHEHNS.

AMMHOKHCIIOTBI Kak aMdoTepHble opraHudeckue coenuHenus. duzmueckue u
XUMUYECKUE CBOMCTBA aMHHOKHUCIOT (Ha mpuMepe riauiuHa). buonorumyeckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpuUpOAHBIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. l[lepBuuHasi,
BTOpUYHAS W TPETHYHAS CTPYKTypa OEIKOB. XHWMHYECKHE CBOWCTBA OEIKOB:
TUAPOJIN3, IEHATYpALMsl, KAYeCTBEHHbIE PEaKIIMK Ha OENKH.

OKCMEPUMEHTAIbHBIE METOJbI M3YYEHHUS BEUIECTB U WX IPEBPAIICHUI:
HAOJIIO/ICHUE W OMMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpaIusi OEIKOB MPU
HarpeBaHWHU, IIBETHBIC PEAKIIUU OCITKOB.

BricokoMouieKyIsIpHbIE COeINHEHUS

OCHOBHbIE TIOHATHS XUMHUH BBICOKOMOJIEKYJSAPHBIX COCIMHEHUN: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEIUHEHUU —
MOJIMMEPU3ALIMS U TTOJIMKOHIEHCAIIHSI.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHUS] BEUIECTB U WX IPEBPAIICHUI:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexIpeIMEeTHBIE CBSI3H.

Peanu3annsa MexnpenMETHBIX CBSI3€M MPU U3YYEHUH OpraHndeckod xumuu B 10
KJIACCe OCYIIECTBIISIETCS Yepe3 MUCIOIb30BaHUE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX
MOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH IS OTJEIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOme ecTeCTBEHHO-HAy4YHBIE TOHATHSA: SBJIICHHWE, HAy4YHBIM (akT, rurmoresa,
3aKOH, TEOpHsl, aHaJIU3, CUHTE3, KiaccuduKauus, NepuoJuIHOCTb, HAOIIOJIEHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOJEITUPOBAHHUE.

@dusnka: MaTtepusi, SHEPTHs, Macca, aTOM, AJIEKTPOH, MOJIEKYJIa, YHEPTreTUUECKUI
YPOBEHb, BEILIECTBO, TEI0, 00BbEM, arperaTHOE COCTOSHME BEIIeCTBa, (PU3UUECKUE
BEJIMYUHBI U €IMHULIBI UX U3MEPEHHUS.

buonorusi: knerka, opraHu3M, Ouocdepa, OOMEH BEIIECTB B OpraHU3MeE,
¢dboTtocuHTe3, OMOMOTUYECKH AaKTUBHBIC BemiecTBa (OCNKH, YTIEBOIBI, KHUPHI,
dbepMeHTHI).



I'eorpadus: MuHEpaslbl, TOPHBIC IOPOJbI, IOJE3HBIE MCKOMAaeMbIC, TOILIMBO,
pECypCHI.

TeXHONOrusA: TMUIICBBIC MPOAYKTHI, OCHOBBI PAIllMOHAIBHOIO IUTAHUS, MOIOIIUE
CpeICTBa, JIGKAPCTBEHHBIC W KOCMETHYECKHE IIperapaThl, MaTepHaabl W3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKHN 37eMEHT. ATOM. fIpo aroMa, M30TOIbI. DJIEKTPOHHAs 00OJIOYKa.
DHepreTuyeckre YpOBHH, MOAYPOBHU. ATOMHbBIE OpOMTaNH, S-, P-, 0- 3JIEMEHTHI.
OcobeHHOCTH pachpe/ieNieHHs] SJIEKTPOHOB IO OpOUTaIsIM B aTOMaxX 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(MUTYpaIIUsS aTOMOB.
ITepuonnueckuit 3axkoH u llepuoanueckas cucrema XumMu4deckux 3yemMeHTos J. U.
MenneneeBa. CBs3b MNEPUOJUYECKOrO 3akoHa M llepuonnyeckodl cCUCTEMBbI
xuMudeckux aneMeHToB [[. M. MenneneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOWCTB XUMHUYECKHX JJIEMECHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPYINaM M TEpHOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B Pa3BUTHUHU HAYKHU.

Crpoenue BeliecTBa. XMMUYECKAs CBsA3b. BUbI XUMHUUECKOI CBSI3U (KOBaJICHTHAs
HEeNoJIsIpHasE W TOJspHAsi, MOHHAs, MeTajuimueckas). MexaHusmbl 00pa3oBaHMS
KOBAJICHTHOM XMMHUYECKOW CBsI3M (OOMEHHBI U JOHOPHO-AKIEMTOPHBIN).
Bonoponnas cBa3b. BaieHTHOCTB. DneKTpoOTpUIIATENLHOCTh. CTENEHb OKUCIIEHUSI.
HoHbI: KAaTHOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA
CcOCTaBa BEIIECTBA. [WMbl KPUCTAIIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIMA KPUCTATUIMYECKON PEIIETKHU.

[Ionsatne o pucnepcHbIX cucremMax. VICTUHHBIE W KOJUIOMAHBIE PAaCTBOPHI.
MaccoBas 1015 BEMIECTBA B pACTBOPE.

Knaccudukanus HeopraHndeckux coenvHeHuil. HomeHkaTypa HeOpraHWu4eCKux
BEILIECTB. | eHeTnyeckass CBsI3b HEOPraHMYECKUX BEILIECTB, NPUHAIJICKAMNX K
Pa3IMYHBIM KJIaCCaM.

Xumuueckas peakius. Kinaccupukarus XUMHUECKIX PEaklnii B HEOPTaHUYECKON
Y OPraHUYECKOW XUMHUH. 3aKOH COXPAHEHHSI MACChl BEIIECTB, 3aKOH COXPAHEHHUS U
MIPEBPAILLEHUS SHEPTUU TP XUMUYECKUX PEAKIUSAX.

CKopocTh peakiluu, €€ 3aBUCUMOCTh OT pas3iuyHbIX (dakTopoB. OOpaTtumbie
peakiuu. XHUMHAYECKOE paBHOBecHue. @DaKTOpbl, BIUAKOIIMNE HA COCTOSAHUE
xumuueckoro pasHosecus. [Ipunnun Jle [larense.

OnekTponauTnyeckas auccounanusi. CuiabHble W cnalbie anekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BEILECTB: KUCIIAsl, HEUTPAJIbHAS, ETOYHAS.
OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.



OKCIIEpUMEHTAIbHBIE  METOJIbl  M3YYEeHHUS BEUIECTB U WX IPEBPAIICHUI:
neMoHcTpanus Taomui «llepuognmdeckas cucremMa xuMudeckux siaementoB 1. U.
MenpeneeBa», U3ydyeHHE MOENEH KPUCTALUIMYECKUX PEHIETOK, HAOJIOJIeHUE U
OMHUCAHKE AEMOHCTPAIMOHHBIX U J1JA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE IEPOKCHUIA
BOAOpOJAa B MPUCYTCTBUM KaTaau3aTopa, ONPEIEIECHUE CPEIbl pACTBOPOB BEILECTB
C TIOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOpPA, pEaKIMd HOHHOIO OOMEHa),
NIPOBENICHNE TIPAKTUIECKON paboThl «BiausHue pasnuyHbIX (GaKTOPOB HA CKOPOCTH
XUMHYECKON pEAKLIUN.

Pacuérnsbie 3anaun.

Pacuérel Mo ypaBHEHUSIM XMMUYECKHX PEAKLUW, B TOM YUCIE TEPMOXUMUUYECKHUE
pacu€Thl, pacuéThl C UCIIOJIH30BAHUEM TTOHSATHSI «MAacCOBas JIOJIS BEUIECTBA.
Heopranuuyeckast xumust

Hemeramnel. I[lomoxenue HemeraninoB B llepuoguyueckor CUCTEME XUMHYECKHUX
anemeHToB JI. . MenneneeBa u ocoOEHHOCTH cTpoeHHs atroMoB. dusmueckue
CBOMCTBA HEMETAJUIOB. AJUTIOTPOIUS HEMETAIJIOB (HA MPUMEPE KHUCIOPOJIA, CEPHI,
docdopa u yriaeposa).

XUMHUYECKHE CBOMCTBA BaXKHEHIIMX HEMETa/UIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yriaepoma W KpEeMHHUS) W HX  COCIAMHEHUH  (OKCHJOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COSAUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEAMHECHUN.

Meramnbl. Ilonoxxenne wmeramwioB B Ilepuoamdeckoil cucTEME XUMHYECKHUX
anementoB [[. . MenneneeBa. OCOOCHHOCTH CTPOEHUS JICKTPOHHBIX 000JIOYEK
aToMoB MetasuioB. OOume ¢gusznyeckue cBorcTBa MeTamuioB. CriaBbl METaJIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHU METAJIOB.

XUMHUYECKHUE CBOMCTBA BAKHEUIIIUX METAJJIOB (HATPUM, KalauM, KaJIbIIUiA, MarHui,
QTIOMUHUH, IUHK, XPOM, JKeJI€30, Me/Ib) U UX COCTUHCHUI.

O61mue criocoObl oay4yeHus: MeTalioB. [IpuMeHeHrne MeTanioB B ObITY U TEXHHKE.
DKCIEpUMEHTAIbHBIE METO/bI W3yUYEHHS BEIIECTB M UX MPEBPALICHUN: U3YYEHUE
Koiekuun  «MeTtamuibl M CIUIaBbl», OOpa3loB  HEMETANJIOB,  pEIICHUE
AKCIIEPUMEHTAJILHBIX 3ajla4, HaONI0JIEHWEe M OINHCAHHME JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATIOMHUHHUS C PacTBOpamMu
KHCIIOT U IIEJI0YEl, KAUECTBEHHbIE PEAKIIMU HA KATUOHBI METAILIIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BeliecTBa WM O0BEMA Ta30B MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€rbl Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIH OJHO
U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponpr xumum B oOecriedeHUM HSKOJIOTUYECKOM, SHEPreTUYECKOW U MHUIIEBOU
0e30macHOCTH, Pa3BUTHUM MeAuIUHbL. [loHSATHE O HAyYHBIX METOAAX MMO3HAHMS
BEIIECTB M XUMUYECKUX PEAKIIUH.

[IpencraBnennst 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIIICHHOTO MOIYYSHUS
BAKHEUIIINX BEILIECTB.



UYenoBek B MUpE BEUIECTB U MAaTEPUAIIOB: BAKHEMIIINE CTPOUTEIbHBIE MAaTEpUAJIbI,
KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKd, CTEKJIO, KEepaMHKa, MaTepuaybl s
AJIEKTPOHMKH, HAHOMATepHUabl, OpraHU4eCKUE U MUHEPAJIbHBIE Y100pEHUsI.
XWMHSL W 3I0pOBbE YEJIOBEKA: IIPAaBWJIA MCIIOJIB30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€300acHOr0 HCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IOBCEJIHCBHOM JKM3HHU.

MexnpenMeTHbIe CBS3H.

Peanusanuss MEXNpeaAMETHBIX CBsI3€d NPU U3YYEHUM OOIIEW M HEOpraHUYeCKOH
xumuun B 11 Kiacce OCYIIECTBIAETCS Yepe3 MCIOJIb30BaHME Kak OOIIHX
€CTECTBEHHO-HAYYHBIX MMOHATHN, TAK U MOHATHMH, SIBISIOMUXCS CUCTEMHBIMU IS
OTZIENIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO01ure ecTeCTBEHHO-HAYYHbIE MMOHATH: HAyYHbIN (DakT, runoresa, 3aKOoH, Teopus,
aHallu3, CHUHTE3, KiaccupuKauus, NEePUOAMYHOCTb, HAONIOJECHUE, HKCIEPHUMEHT,
MOJIEJIIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

®usnka: maTtepusi, 3HEpPIus, macca, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, HOH,
U30TOIl, paIHOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUUECKUI YPOBEHB, BEUIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHHE BEIIECTBa, (pU3MUECKHUE BETWYMHBI U €IUHUIIBI UX
U3MEpEHUs, CKOPOCTb.

buonorus: kneTka, oprauusM, 3KocucTema, ouocdepa, Makpo- ¥ MUKPO3IEMEHTHI,
BUTaMHUHbI, OOMEH BEILIECTB B OpraHU3Me.

I'eorpadus: MuHepanbl, TOpPHBbIE MOPOJbI, IMOJIE3HbIE HCKOMAeMbIE, TOIUIMBO,
PECYPCBL.

TexHonoOrusA: XHWMHYECKas IPOMBIIUIEHHOCTh, METALIYprusi, IPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPHUANIOB, CEIbCKOXO3SIMCTBEHHOE NPOU3BOJCTBO, IHILIEBAs
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  IPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHYECKHUX MPENaparoB, IMPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
3JIEKTPOHHAs NMPOMBILIEHHOCTh, HAHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA I[TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJHET'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC  COO ycranaBnuBaeT TpeOOBaHUA K  pe3ylbTaTaM  OCBOCHHS
0o0yyYalolKUMHUCs TporpaMM CpeAaHero oOIero oopa3oBaHUsl (JIMYHOCTHBIM,
METanpeJMETHbIM U mpeaMeTHbiM). HaydyHo-meroandeckoil OCHOBOM st
pa3paboTKu TIAaHUPYEMBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMM CPEIHETO OOIIero
00pa30BaHUS SIBJISETCSA CUCTEMHO-AESITEbHOCTHBIHN MOAXOI.

B cooTBercTBMM C CHCTEMHO-ACATETBHOCTHBIM TOAXOAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJbTAaTOB OCBOEHUS TNpeAaMera «XUMHUS» Ha YpPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOLIUE!

OCO3HAHHUE OOYYAIOUIMMUCS POCCUICKOW TpaXTaHCKOW HUJCHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPE/IEIICHHUIO;

HAJIMIME MOTUBAIIMHU K O0yUEHUIO;

IIEJICHANIPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOESKIEHUH JIUYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEN U UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAYKU XHUMUHU;
FOTOBHOCTh M CIIOCOOHOCTh OOY4YAlOUIUXCS PYKOBOJACTBOBATHCS B  CBOEH
JESITENbHOCTH II€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPHUCYIIMMH LEIOCTHOU
CUCTEME XMMHYECKOro 00pa30oBaHMs;

HaJINYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYPhl U CHOCOOHOCTH CTAaBUTH LIEJH
U CTPOUTH KU3HEHHBIE TJIaHBbI.

JIMuHOCTHBIE PE3yIbTATHl OCBOCHUS MpeAMeTa « XUMHUS IOCTUTAIOTCS B €IUHCTBE
y4eOHON U BOCIIUTATENbHOM JAEATEIbHOCTH B COOTBETCTBUH C T'YMaHUCTHUECKHUMHU,
COLIMOKYJbTYPHBIMH,  JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U  H7eallaMu
POCCHICKOr0 Tpa’KJAaHCKOro OOIECTBAa, NMPUHATBIMU B OOIIECTBE HOPMaMH H
OpaBWIaMH  TOBEACHUS, CIOCOOCTBYIOIIMMM  MpoLlecCaM  CaMOIO3HaHUS,
camMOpa3BUTHUS U HPABCTBEHHOTO CTAHOBJICHHSI IMYHOCTH O0YYaIOIIHXCS.
JIndHOCTHBIE ~ pe3yibTaThl  OCBOEHUS  mIpeaMera  «XUMHS»  OTpa)karoT
cOPMUPOBAHHOCTh OMbBITA TO3HABATEILHOM W TIPAKTHUECKOH EATETbHOCTHU
o0yJarouuxcs Mo pean3aluy MPUHITHIX B OOILIECTBE LIEHHOCTEW, B TOM YUCJE B
YacTH:

1) rpamIaHCKOro BOCIIMTAHUS

OCO3HAHUSI OOYYaIOIIMMUCA CBOUX KOHCTHUTYLHOHHBIX IpaB U OO0S3aHHOCTEH,
YBKEHUS K 3aKOHY M MPaBOMOPSIIKY;

IPEICTABICHUS O COLMATIBHBIX HOPMAaxX M MPaBHJIAX MEXINYHOCTHBIX OTHOLIECHUMN
B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH TMPHU CO3JAaHUU YIEOHBIX
NPOEKTOB, PEIICHWH Yy4YEeOHBIX U TO3HABATENbHBIX 3a/1a4, BBIMOJIHEHUU
XUMHYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh W IPUHUMATh MOTUBBI, HAMEPEHHUS, JTIOTUKY U apTYMEHTHI
JIPYTUX MPU aHAJIU3€ PAa3IMYHbBIX BUJIOB YUEOHOMN JACSTEIIbHOCTH;



2) NIaTPHOTHYECKOr0 BOCTIMTAHUA

IEHHOCTHOI'O  OTHOILIEHWS K KMCTOPUYECKOMY U  HAYYHOMY  HACJEJIHIO
OTE€YECTBEHHON XUMUMU;

YBQXEHUSI K TPOIIECCY TBOpPYECTBA B O00JaCTH TEOPUM U MPAKTUUYECKOTO
NPUMEHEHUS] XMMHUHU, OCO3HAHUS TOrO, YTO AOCTHXKEHHUS HAYKU €CTh PE3YNbTaT
JUIUTENBHBIX ~ HAOMIOJCHUM, KPOMOTJIMBBIX  JIKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M IO03HABATEJIbHBIX MOTHUBOB B MOJIYYEHUH W IOCIEAYIOIIEM aHaJIU3e
uH(OpMAIINK O MEPEIOBLIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOM XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBECHUS,

CIIOCOOHOCTH OIICHUBATh CUTYaIlMH, CBS3aHHBIC C XMUMHYECKUMU SIBJICHUSMU, U
NPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYSACh HAa MOpPaJIbHO-HPABCTBEHHBIEC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEICHUE U MTOCTYIIKH CBOMX TOBApPUIIEH C MO3UIUNA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUN ATUX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEHN 3/10pOBOro 1 0€30MaCHOr0 00pa3a KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIIECHUSI K COOCTBEHHOMY (PU3MUECKOMY M TMCUXHUYECKOMY
3J10pPOBBIO;

coOoieHUsT TpaBuil 0e30mMacHOTO oOOpallleHuss C BeElleCTBAMH B OBITY,
MTOBCEHEBHOM U3HU U B TPYJIOBOU AECATEIBHOCTH;

MOHUMAaHUS IEHHOCTHU MpaBWJ WHIAUBUIYAIBHOT'O M KOJUIEKTUBHOTO 0€30MacHOT0
MOBEJICHUS B CUTYaIUAX, YTPOKAIOIIUX 3[I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCNEACTBUNA W HEMPUSATUS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUS
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-UCCIEA0BATEIbCKON AESTEIbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUECKON U JPYTrUX BUJAX ACATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4YacTHE€ B PEUICHUU NPAKTUYECKUX 3a/1a4 COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOEro KJlacca, IIKOJIbI);

UHTEpeca K MPAKTUIECKOMY U3YUCHHIO TTPo(eccril pa3IuuHOro pojia, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN 110 XUMHUH,

YBaXXCHUSI K TPYLY, JIOJSM TPyAa U pe3yJibTaTaM TPYJ0BOH JeATeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIWBHIYaJIHHOM TPACKTOPHH OOPa30BaHUS,
Oynymiedt npodeccu U peannu3anu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX WHTEPECOB, CIMOCOOHOCTEW K XWUMHUHU, WHTEPECOB M TOTpeOHOCTEH
0O0IIIECTBA;

6) 3K0J10rH4ecKOro BOCIIUTAHUS:

OKOJIOTHYECKH I1eJIECO00pPa3HOr0 OTHOIIEHUS K TMPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NMOHUMaHUS TH00aTBbHOTO XapakTepa DJKOJOTMYECKHX TMPOoOJIeM,  BIIHMSHHS
HKOHOMHYECKHUX MPOIECCOB Ha COCTOSTHUE PUPOAHON U COILIMAIIBHON CPEIbl;



OCO3HAHUS HEOOXOAMMOCTH HCIOJb30BAaHUS JOCTHKCHUN XUMHUU JUJIS PEIICHUS
BOIIPOCOB PALMOHAJILHOTO ITPUPOAOTNIOIB30BAHUS;

AKTUBHOI'O HENPUATHUS NEHUCTBUM, MPUHOCAIIUX BPEI OKPYKAIOMIEH NPUPOIHOMN
cpelle, YMEHHs MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJIOTMYECKHUE MOCIEICTBUS
MIPEAIPUHUMAEMBIX JIEMCTBUM U MPEIOTBPALIATh UX;

HaJlM4usl PAa3BUTOTO HKOJOTMYECKOTO MBIIIICHHS, JKOJIOTHYECKOW KYJIbTYPHI,
OmbITa NEATEIbHOCTH 3KOJIOTUYECKON HaIIPaBJIEHHOCTH, YMEHMUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABATEJIbHOW, KOMMYHHMKAaTHUBHON M COLUAJIBbHOU
NpaKkTUKe, CIOCOOHOCTM M YMEHHMS AaKTHUBHO NPOTUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTHUKHY;

MOHUMAaHUS CHeNU(PUKN XUMHUHU KaK HayKh, OCO3HAHUS €€ pojid B (pOPMUPOBAHUU
PaAIMOHAIBHOT'O HAYYHOTO MBIIUICHHS, CO3JJaHUU IETIOCTHOTO MPEACTABICHUS 00
OKpPYXaIOIIEM MHUPE KaK O €IWHCTBE NPUPOAbI M YEJIOBEKa, B IO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MOPOOJEM COXPAHEHHS] MPUPOIHOTO
paBHOBECHS,

yOEeKIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJII COBPEMEHHON LUBUIIM3ALUU: B
e€ TYMaHUCTUYECKON HAINpaBJIEHHOCTH U BaXKHOW POJU B CO3JaHUU HOBOM 0a3bl
MaTepuaJbHON KYJIbTYpPhI, PEIICHUH TJI00aIbHBIX TPOOJIEM YCTOHYUBOT'O Pa3BUTHS
YEJIOBEUECTBA — CBHIPHEBOM, JSHEPIETUYECKOM, NHUIIEBOM M 3KOJIOTHMYECKOU
0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, 00ECTIEYEHNUN YCIOBHUM YCIEUTHOTO TPyaa
Y DKOJIOTUYECKU KOM(POPTHOU KMU3HU KAXKIOr0 YjeHa 00IeCTBa;
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH: MOHMMAaHMS CYLIIHOCTH METOJ0OB INO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTU MCIOJIb30BATh MOJIy4aeMble
3HaHWSI JUIS aHalu3a W OOBSICHEHUs SBICHUW OKPYXKAIONMero Mupa u
POUCXOJIAIIMX B HEM U3MEHEHUM, YMEHUs JIefnaTh 000CHOBAHHBIE 3aKIIOYEHHS Ha
OCHOBE HayuyHbIX (DAaKTOB M HUMEIOIIUXCA JAHHBIX C 1EJIbl0 MOJy4YEeHUs
JIOCTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOSATENIbHO MCMOJb30BaTh XMUMHUUYECKUE 3HAHUS ISl PEIICHUS
npo0JIeM B pealIbHbIX )KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHMUIO,
K AaKTHBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO XHWMHUUA B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTIIMU;

WHTEpeca K OCOOCHHOCTSM TpyJda B pa3IUuHBIX cdepax mpodeccuoHambHON

NEATEIBHOCTH.
METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yJbTaThl OCBOCHMsI ydeOHOro mnpeaMera «XuMUsS» Ha
YPOBHE CPEIHETO O0Iero 00pa30BaHUs BKIIOYAIOT:



3HAYUMBIE TSI dbopMupoBaHUs MHPOBO33PEHUS 00 yJarOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOIEHAYYHbIE TIOHITHS, OTPAKAIOIINE
IIEJJIOCTHOCTh HAY4YHOM KapTUHBI MHpa U CHenuPuKy METOJ0B IIO3HAHUS,
UCIIOJIb3yEeMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO, SHEPTHsI, SBIICHUE,
IpoIecC, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIEAOBaHNE, HAOTIOICHUE, N3MEPEHNE, IKCIIEPUMEHT U IPYTHE);
yYHUBEpCAJIbHBIC Yy4eOHBIC JeWCTBUsS (TIO3HABaTEIbHBIE, KOMMYHUKATHBHBIC,
peryJsaTUBHEIC), o0ecCIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
IPaMOTHOCTH M COITUATBbHON KOMIIETEHITUN 00 yJIarOIIXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSl KMCIOJb30BaTh OCBOEHHBIE MEKIUCIUIUIMHAPHEIE,
MHUPOBO33PEHUYCCKUE 3HAHWS W  YHUBEpPCAIbHBIC yYEeOHBIC JICWCTBUS B
ITO3HABATEIILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJabTaThl  OTPAXAIOT  OBJIAJICHUE  YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABAaTCIbHBIMH, KOMMYHUKATUBHBIMH ¥  PETYISITHBHBIMU
JIEUCTBUSAMU.

OgyajeHne YHUBEPCAIbHBIMH Y4eOHBIMU MO3HABATEIbHBIMY JIEHiCTBUSIMHU:

1) 0a30Bble JIOrHYecKHe JeiCTBUSI:

CaMOCTOSITEILHO (hOPMYJIUPOBATh U aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

OTIPEIENISTh IENIU JeATEeIHbHOCTH, 3a/1aBasi apaMeTPhl U KPUTEPUU UX JTOCTHUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl ICATCILHOCTH C TIOCTABJICHHBIMHU IICIISIMHU;

UCIIOJIb30BaTh TPU OCBOCHWM 3HAHWUW TPUEMBI JIOTHYECKOTO MBINIJICHUS —
BBIJICIISITh XapaKTEepHbIC MPU3HAKK TIOHATHH M YCTAHABJIMBATh WX B3aMMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIEIBHBIX (DaKTOB U
SIBJICHUI;

BBIOMPATh OCHOBAHMS M KPUTEPHUH I KIACCU(UKAIIUU BEIICCTB M XUMHUYCCKUX
peaKkuuu;

yCTaHABJIMBATh MPUIMHHO-CJICJACTBEHHBIC CBSI3M MEXTY H3y4aeMbIMU SIBIICHUSIMU;
CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHIYKTUBHBIC, JETYKTHBHBIC, TI0 aHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUS B PACCMATPUBAEMBIX SIBIICHUSX,
(hOpMyITHpPOBATH BHIBOABI U 3AKITIOUCHUS;

NPUMEHSITh B TPOIECCE IMO3HAHUS, HWCIOJIb3yeMble B XHWMHUU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, MPEOOPA30BLIBATE MOICIIBHBIC MPEICTABICHUS — XUMUYCCKUN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMUYecKas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakiMu — TMPU PEIIeHUW YYEOHBIX TMO3HABATENbHBIX M MPAKTHUYECKUX 3aj1ad,
NIPUMEHATh Ha3BaHHBIC MOJICIIbHBIC TIPEICTABICHUS ISl BBISBICHUS XapaKTEPHBIX
NPU3HAKOB U3yYaE€MbIX BEIIECTB M XUMUYECKUX PEAKITUH.

2) 0a3oBbIe McCIeI0BaTEeILCKUE 1eHCTBHS:

BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O ITO3HAHMSI BEIIECTB U XUMHUYCCKUX PEaKITHI;
dbopMynHpoBaTh eI U 3aJa4d MCCIEIOBaHUS, UCIIOJIB30BATh MOCTABJICHHBIE U
CaMOCTOSITETILHO  C(pOPMYTHpPOBAaHHBIC BOINPOCH B KA4eCTBE MHCTPYMEHTA
MO3HAHUS W OCHOBBHI I (DOPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKICHUM;



BJIAJICTh  HAaBBIKAMH  CaMOCTOSITENPHOTO  IJIAHUPOBAaHUS W MPOBEICHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIOAATH 32 XOJIOM
npolecca, CaMOCTOATENbHO IPOTHO3UPOBATh €ro pe3ylbrar, (popMyIupoBaTh
0000MIeHHSI ¥ BBIBOABI OTHOCUTENHHO IOCTOBEPHOCTH PE3YyIbTATOB UCCIEIOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTUET O MPOICIIaHHON paboTe;

npuoOpeTaTh OMBIT YUEHUYIECKOU MCCIIeIOBATEIbCKONW U TIPOSKTHON JIeATEIbHOCTH,
OPOSIBISTH CHOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSATEIHHOMY TOWCKY METOJOB
pElIeHHs MPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IUYHbIX METOJIOB MTO3HAHUS.

3) pa6ora c nundopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHHUKAX MHPOpMaNUU (HAYIHO-TIOMYJISpHAs
AUTEepaTypa XUMHUYECKOTO COJACpXaHWs, CHOpaBOYHBIE TOCOOHWsS, PecypcChl
WNnrepHera), aHanmm3upoBarh WHQPOPMAIIMIO PA3TUYHBIX BHIAOB U  GopM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh ed JIOCTOBEPHOCTh u
HENPOTUBOPEUYHBOCTD;

dbopMynHpOBaThH 3aMPOCH] U MPUMEHSITh PA3IMYHBIE METO/IbI IIPU MMOUCKE U 0TOOpE
uHdopMali, HEOOXOAUMOM JjIsi BBITIOJIHEHUSI Y4YEOHBIX 3a7ad OIpeaeIEHHOTO
THUTIA,;

OpuoOpeTaTb  OMBIT  HMCHOJb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN 1 PA3JITUIHBIX IIONCKOBBIX CUCTEM;

CaMOCTOSITETILHO BBHIOMPATh ONTHUMANIbHYIO (hopMy mpencraBiieHus WHGOpMAIIU
(cxeMmbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHUE);

UCIIOJIb30BaTh HAYYHBIH S3BIK B KAUeCTBE CPEICTBA MpPU pabOTe C XUMHUYECKOMN
uHboOpMaIMeil: MPUMEHATh MEXMpeaMeTHble ((hU3ndeckue U MaTeMaTUYEeCKue)
3HAKW U CUMBOJIBI, ()OpMYIIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIb30BaTh W MpeoOpa3oBBIBATH  3HAKOBO-CHUMBOJWYECKHUE  CPEICTBA
HarJISAHOCTH.

OgiajgeHne yHUBepCcaIbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMM:

3a/1aBaTh BOIIPOCHI IO CYHIECTBY OOCYX)JaeMoil TeMbl B XOfe Auaiora W/WUiu
JIUCKYCCHUW,  BBICKa3blBaTh  WJeH, (OPMYyIUpOBAaTH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEJIOKEHHOH 3a1a4H;

BBICTYNIaTh C TMPE3CHTallMell pe3ylbTaTOB IO3HABATENBLHOW JIEATEIHHOCTH,
MIOJTYYEHHBIX CAMOCTOSATEIHHO WM COBMECTHO CO CBEPCTHUKAMU TPH BBHITOJTHEHUH
XUMHUYECKOT0 SKCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peaM3alli YIeOHOTO MPOeKTa U (HOPMYJIUPOBATH BHIBOIBI
10 pe3yJibTaTaM TPOBEIEHHBIX HCCIENOBAHWNA MyTEM COTJIACOBAHUS TO3UIUMN B
X0J1e 00CYXJIeHUSI 1 00OMEHA MHEHUSIMU.

OBiajieHNe YHUBEPCAJIbHBIMH PeryJasTUBHBIMHM JIeHCTBUSMMU:

CaMOCTOSITETIbHO ~ IUIAHUPOBAaTh M OCYIIECTBISITH CBOK  [O3HABATENIbHYIO
JesITeNbHOCTD, ONpeAensis e€ Iend W 3a7add, KOHTPOJUPOBAaTH U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh MpeJIaraéMblii  alrTOPUTM JIEUCTBUM TIPHU
BBIMIOJTHCHUN YYE€OHBIX U HCCIEIOBAaTENbCKUX 3aJad, BbIOMpaTh Hanbosee
3¢ deKTUBHBIN CrMOco0 WX perieHuss ¢ Y4ETOM TONYyYEeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKHUX PEAKIIUAX;



OCYHICCTBJIATE CAMOKOHTPOJIb CBOCH ACATCIIPHOCTH Ha OCHOBC CaMOaHallu3a H
CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIIACC

[IpenmerHbie pe3ysbTaThl OCBOCHUS Kypca «OpraHnyeckas XuMUs» OTPaXKaroT:
c(hOpMUPOBAHHOCTh MPEJICTABICHUNA O XMMUYECKOM COCTABJISIONIEH €CTECTBEHHO-
HAY4YHOM KapTHUHBI MHUpPA, pPOJM XHMHU B I[IO3HAHUU SBICHUN MPUPOABI, B
GbopMUPOBAaHUU MBIIUICHUST W KYJbTYpPbl JIMYHOCTH, €€ (YHKIIMOHAIBHOMN
IPaMOTHOCTH, HEOOXOJUMOM /I pelIeHUs] MPAKTUIECKUX 3a71ad M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U MPUPOJIHOM CPEIIE;

BIIAJICHUE cUCTEMOM XUMUYECKUX 3HaHUMH, KOTOpast BKJIIOYAET:
OCHOBOMOJIAralolife TMOHATHS (XMMHUYECKUH DIIEMEHT, aToM, 3JIEKTPOHHAas
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, JIEKTPOOTPULIATEIBHOCTD, XUMUYECKASI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHYTas W COKpaIIEHHAs), MOJb, MOJSpHas
Macca, MOJISIpHBIN 00bEM, YIIIEpOIHbIN CKeNeT, GPyHKIMOHAIbHAS TPYIINa, paguKal,
U30MEpUsi, U30MEPbI, TOMOJIOTUYECKUHN PsiJl, TOMOJIOTH, YIJIEBOAOPO/bI, KUCIOPO
U a30TCOJIepXkKAlIUME COCIUHEHHUS, MOHOMEp, IOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHbIE COCIMHEHUS); TEOPUM U 3aKOHbI (TEOpUS CTPOCHUS
opranuueckux BeniectB A. M. ByTiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN SI3bIK XUMHUU, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXaliue B OCHOBE IMOHMMAaHUS NPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHUX
SBJICHUM, (PAKTOJIOTMUECKUE CBEIEHUS O CBOMCTBaxX, COCTaBe, IOJYyYCHUU U
0€30MacHOM HCTOJB30BAHUM Ba)KHEHIITUX OPraHWYECKUX BEIIECTB B OBITY U
MPaKTUYECKOU e TEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHUU BBISBISATh XapakKTepHble TNPHU3HAKU TOHSITHH,
yCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJL30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUI OPTraHUYECKUX COEANHEHUI;
c(hOpMUPOBAHHOCTh YMEHHMH HCIOJb30BaTh XUMUYECKYH0 CHMBOJIUKY JJIsI
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN)
dbopMy1 OpraHMYEeCKHUX BEIIECTB W YpaBHEHUN XHMHYECKUX pEaKIIHil,
U3rOTaBJIMBAaTh MOJEIM MOJEKYJ OPraHMYECKUX BEIIECTB MJI WLUIIOCTpAlUU HUX
XUMUYECKOT0 U IPOCTPAHCTBEHHOI'O CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUM YCTAaHABJIMBATh MPUHAICKHOCTh H3YUYCHHBIX
OpraHUYECKUX BEIIECTB IO HUX COCTaByY U CTPOCHUIO K OMNPEIEeIEHHOMY
KJIaccy/Tpynne CoeAuHEHU (yriaeBOAOPOIbl, KHUCIOPOJ U a30TCOAep KaIlne
COCIMHEHUs, BBICOKOMOJIEKYJIIPHbIE COCIUWHEHMsI), JaBaThb WM Ha3BaHUS [0
cuctematudeckoii Homenkiatype (IUPAC), a takxe NpUBOIUTH TPUBHAIIbHbBIC
HA3BaHUS OT/ACJIbHBIX OPraHMYECKUX BEUIECTB (ITWICH, MPOMUICH, AalleTHUJIEH,
STUWJICHTJIUKONb, TIUIECpUH, (eHos, (GopMaibaeruy, ameTaablerul, MypaBbUHAS



KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTeapUHOBAasi KUCIIOTA, IITH0K034,
bpykTO3a, Kpaxmal, IeJITI0103a, TIUIIH);

chOpMHUPOBAHHOCT yYMEHHUS  ONPENCNSITh BUIAbI XUMUYECKOHM CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OJIUHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh yYMEHHUS TMPUMEHSATh TOJIOKEHUS TEOPUU  CTPOCHHS
opranuueckux BemiectB A. M. bytiepoBa 1jisi 00bICHEHUSI 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MACChl BEIIECTB;
c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, QU3UUECKHE U
XUMUYECKUE CBOMCTBA THUNUYHBIX TMPEACTAaBUTENCH PA3IUYHBIX  KJIACCOB
OpraHUYeCcKUX BEIIecTB (MEeTaH, 3TaH, STUJICH, PONWICH, alleTuiieH, OyTaaueH-1,3,
MeTuIOyTaaueH-1,3, 6eH3051, METaHO, ATAaHOJ, dTUJIICHTJIUKOJIb, TJUIIEPUH, (PEHO,
aleTanbJeru, MypaBblHasi U YKCYCHasl KMCJIOTHI, TJII0K03a, Kpaxmal, [eJUII0103a,
AMUHOYKCYCHAsl KHCIJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKAY HUMHU
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUA C MCIOIb30BAaHUEM
CTPYKTYPHBIX (hOpMYIT;

chOpMUPOBAHHOCTb YMEHHS XapaKTEpPU30BaTh HCTOYHUKHU YIIJIEBOJAOPOIHOTO
Ceipbs  (HeTh, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI WX TEPepadOTKH U
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOPMUPOBAHHOCTb YMEHHMM TMPOBOAUTH  BBIYHCICHUS MO XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa
peakIuyu 10 W3BECTHBIM Macce, 00BbEMY, KOJUYECTBY OJHOTO U3 MCXOIHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUU BJIJE€Th CUCTEMOM 3HAHMIA OO0 OCHOBHBIX METOJIAX
HAY4YHOTO TIO3HAHMS, WCMOJIb3YEMbIX B XHUMHHM IIPU H3YUYCHUH BEIIECTB U
XUMHUYECKUX ABJICHUM (HaOIto/IeHrne, n3MEpPEHNE, SKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XHWMHYECKUE 3HAHUS IS TPUHATHS pEUICHUH B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiXx, CBSI3aHHBIX C BEIIECTBAMU U HX
NpPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHUM COOMIOJIaTh MpaBWa IMOJIH30BAHUS XUMHUYECKOU
oCcyZ0o 1 J1abopaTOPHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBwmia OOpalieHUs C
BEI[ECTBAMU B COOTBETCTBUM C MHCTPYKLMSIMHU IO BBINOTHEHHUIO JTaOOPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh ~YMEHWH  IUIAHUPOBaTh W  BBINOJHATH  XUMHUYECKUU
AKCHEPUMEHT (TIPEBpAIEHUs OPraHUYECKHUX BEIIECTB MPU HArpeBaHUM, MOJYYCHUE
ATUJIEHA U U3YUYEHHE €r0 CBOMCTB, KAUECTBEHHbIEC PEAKIIMU OPTraHUYECKUX BEILIECTB,
JieHaTypalus OeJIKOB PY HArpEeBaHUU, IIBETHBIE PEaKIMK OCJIKOB) B COOTBETCTBUU
C TmMpaBWIaMd TEXHHUKU O€30MaCHOCTH Tpu OOpaIieHuH ¢ BEIIECTBAMHU U
7a00paTOpHBIM ~ O0OPYIOBAaHMEM, MPEACTABIATh  PE3YyJIbTAaThl XUMHUYECKOIO
JKCIEpUMEHTa B (opMe 3amucyd ypaBHEHUNM COOTBETCTBYIOIIUX pEAKIUA U
(dbopMyIHpOBaTH BHIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh ~ YMEHHUM  KPUTHUECKH  aHAJIU3UPOBATh  XUMHUYECKYIO
uHGOpMAITNIO, TMOJIy4aeMyl0 U3 pa3HbIX HWCTOYHUKOB (CpEACTBA MacCOBOM
uHbopmaiuu, IHTepHEeT u Apyrux);



c(hopMUPOBAHHOCTH YMEHHI co0Jro1aTh npaBuia 3KOJIOTUYECKHU
IeIeCO00pa3HOr0 TOBEJAEHUSI B OBITY W TPYIAOBOM JEATETHHOCTH B MEISIX
COXPAHEHHMSI CBOETO 3/I0POBbSI M OKPYXKAIOIIEH MPUPOJHOW CpPEAbl, OCO3HABATh
OMAaCHOCTh BO3JCHUCTBUS HA >KUBBIE OPraHU3MBI OIMPEACIEHHBIX OPraHUYECKHUX
BEIIIECTB, MOHUMas cMbIcha Tokazartens I1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIICHHUSI W TPENOTBPAIICHUS WX BpPEAHOTO BO3JCUCTBHUS HA OpPraHU3M
YEIOBEKA,

JUIE  OOy4YaroIIuXCsi C OTrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI: yMEHHE
NPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIECTB U
XUMHYECKUX SBJICHUH;

JUISL CJICTIBIX M CJIA0OBUAIIMX OOYYalOIIMXCS: YMEHHE HCIOJb30BaTh peibedHo-
TOUCUYHYIO CUCTeMy oO0o3HaueHuit JI. bpaiins mist 3anmucu XuMudeckux GopMyiL.

11 KIIACC

[IpenmeTHBIC pe3yabTaThl OCBOCHMS Kypca «OOmmas u HEOpraHUYecKas XUMUS»
OTPaXKaloT:

chOpMUPOBAHHOCTH TPEACTABICHUN: O XUMHYECKON COCTABIISIONICH €CTECTBEHHO-
HAyYHOW KApTUHBI MHpA, POJU XHMHH B TIO3HAHWUU SBJICHWA TPUPOABI, B
GbopMUPOBAaHUY MBIIUICHUS U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIHOHAIBHOM
I'PaMOTHOCTH, HEOOXOIUMOM JIUIS PEIICHUS MPAKTUYSCKUX 3a]ad ¥ IKOJIOTHUYECCKU
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3JI0POBbIO U MIPUPOIHOU CPEIE;

BJIaJICHUE CUCTEMOM XUMHYECKUX 3HaHUH, KOTOpast BKJTFOYACT:
OCHOBOIIOJIAraloNIiue TOHATHSA (XMMHUYSCKUH 3JIEMEHT, aToMm, m3orom, S-, p-, d-
ANIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJEKyJa, MOJIb, MOJSPHBIM O0O0BEM,
BaJICHTHOCTb, AJICKTPOOTPUIIATEILHOCTh, CTCIICHb OKHUCICHUS, XUMHUYECKas CBS3b
(KOBaJICHTHAsI, HOHHAS, METAJUTMYECKAs, BOAOPO/IHAS ), KPUCTAITMIECKAs PEIIETKA,
TUNIBI  XUMUYECKHUX  pPEaKIHMid, pacTBOp, OJCKTPOIHTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAs] JTUCCOLMALINSA, OKHCIUTENNb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON pPEeakiuy, XUMUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TEopus
AJIEKTPOJUTUYECKOU Auccouuanuu, nepuoauueckur 3akoH [[. M. Menpgeneesa,
3aKOH COXPaHEHUS MacChl BEIECTB, 3aKOH COXPAHCHUS M MPEBPAIICHUS YHEPTUU
NpU XUMHUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XHUMUH,
MHUPOBO33PEHUYCCKUE 3HAHUS, JICKAIHE B OCHOBE TOHMMAHHUS NPUIMHHOCTH H
CUCTEMHOCTH XUMHUYECKUX SIBICHUHU, (DAKTOJIOTHYECKHE CBEJEHUS O CBOWCTBAX,
COCTaBe, MOJYYCHUH U 0€301TaCHOM HCIIOJIb30BAHUH BAYKHEHIITUX HEOPTaHUICCKUX
BEIIECTB B OBITY M MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA;

cOPMUPOBAHHOCTh YMEHUW BBISABIATh XapaKTepHbIC TMPU3HAKH TIOHSATHUH,
yYCTaHABIMBATh WX B3aMMOCBS3b, MCIIOJIB30BATh COOTBETCTBYIOIIUE TOHITHS TIPU
OMKMCAHUH HEOPTAHUUECKUX BEIIECTB M UX MPEBPAICHUN;

c(hOpMHPOBAHHOCTh YMEHHHM HCIIOJB30BaTh XWMHUYECKYIO CHUMBOJHKY JUIS
coctaBieHuss (OpPMYT BEIIECTB W  YPAaBHCHHH  XUMHYECKUX  PEAKIUH,
cucremarudeckyro HoMmeHknaTypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIIBHBIX



HEOPraHMYECKHUX BEIIEeCTB (yrapHblil Ta3, YrJIEKUCIbIM ra3, aMMHUakK, TaméHas
U3BECTh, HETall€Has U3BECTh, TUThEBAs CO/A, MUPUT U IPYTHE);
c(hOpMHUPOBAHHOCTh YMEHUU OIpEAeNiaTh BaJE€HTHOCTb W CTENEHb OKHUCIICHUS
XMMHYECKUX DJIEMEHTOB B COCAWHEHUSAX PA3IWYHOIO COCTaBa, BUJ XUMHYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJNINYECKasi, BOJOPOHAS) B COSAUHEHUSIX, THI
KPUCTAJJTMYECKOW PEIIETKM KOHKPETHOrO BelIecTBa (aTOMHasi, MOJICKYJISIpHas,
MOHHAs, METAJUTMYECKasi), XapaKkTep CpeAbl B BOJHBIX paCTBOPAaX HEOPTraHUYECKHUX
COCJIMHCHUM;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABJIMBATH MPUHAICKHOCTh HEOPTAHUYECKUX
BEIIECTB MO0 UX COCTaBY K OMpPeNeNEHHOMY KJIacCy/TPYyIIe COSUHEHUM (ITPOCThIe
BEII[ECTBA — METAJUIbl M1 HEMETAJIJIbl, OKCUbI, OCHOBAaHMS, KUCJIOTHI, aM(poTepHbIe
TUAPOKCHUJIBL, COJIH);

c(hOpMHPOBAHHOCTh YMEHUHN PACKPBIBATH CMBICI Teproaudyeckoro 3akona J[. U.
MenzeneeBa U JEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOUIYIO, OOBSCHUTEIBHYIO U
MPOrHOCTHYECKYIO (PYHKITUU;

c(hOpMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOEHHUE aTOMOB
XUMUYECKUX 3JieMeHTOB 1—4 mepuomoB llepronnueckoil cUCTEMBl XUMUYECKHUX
atementoB JI. . MeHzaeneeBa, HMCHONb3ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIC
opOuTanmy, «3HEPreTUYECKUe YpOBHUY, OOBICHATh 3aKOHOMEPHOCTU HU3MEHEHUS
CBOMCTB XMUMHUYECKHUX D3JIEMEHTOB M HMX COCIMHECHHUM [0 MEpPUOAAM M Tpynmnam
[Iepuognueckon cucteMbl XUMUYECKUX dyieMeHTOB [l. 1. Menzaeneena;
c(hOpMHPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHYECKUE
CBOWCTBAa HEOPraHMYECKHX BEIIECTB PA3JIUYHBIX KJIacCOB, IOATBEPKIAThH
CYIIECTBOBAHUE TE€HETHUYECKOW CBSI3M MEKIY HEOPraHMYECKMMH BEIIECTBAMHU C
IIOMOLIBI0 YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(PUIIMPOBATH XUMHYECKHE PEAKIUU I10
pa3JIMYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarupyrolluX BEIIECTB, TEIIOBOMY
sddexTy peakuuy, U3MEHEHUIO CTENEeHEW OKHUCIIEHHs 3JE€MEHTOB, 0OpaTUMOCTH
peaKklMM, YYacTHIO KaTaanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHUU COCTaBJIATh YPABHEHHS PEAKIMM Pa3INYHbIX THUIIOB,
MOJIHBIE W COKpAIIEHHBIE YpaBHEHMsI peaKkIMid HOHHOTO OOMEHA, YYMThIBas
YCJOBHSI, IPU KOTOPBIX 3TU PEAKLIUH UAYT 10 KOHLA;

chOpMHPOBAHHOCTh ~ YMEHUH  TMPOBOAMTH  PEAKIUHU,  MOATBEPKIAIOIINE
KAQUECTBEHHBI COCTaB pPA3JIMYHBIX HEOPraHWYECKUX BEUIECTB, PAacCHO3HABATH
ONBITHBIM ITYTEM MOHBI, IIPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKHUX
BELIECTB;

c(hOpMHPOBAHHOCTh YMEHUH  pacKpbIBaTh CYIIIHOCTh OKHCJIUTEIBHO-
BOCCTAaHOBUTENIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHUS 3JEKTPOHHOIro OanaHca
ITUX PEAKLINN;

c(hOpMHUPOBAHHOCTh YMEHUN OOBICHITH 3aBUCUMOCTh CKOPOCTH XHUMHYECKOUN
peaKkIuu OT Pa3InYHBIX (PAaKTOPOB; XapaKTep CMEIICHUS XUMHUECKOTO paBHOBECHS
B 3aBUCHMOCTH OT BHeIIHEro Bo3aeicTBus (mpunnun Jle [llarense);



c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BATh XUMHUYECKHE MPOIECCHI, JeKALUE
B OCHOBE MPOMBIIUIEHHOTO MOJIYYEHHUs] CEPHOM KHCJIOTHI, aMMHaKa, a TaK¥ke
c(hOpMHUPOBAHHOCTh TpPEJACTaBICHU 00 OOIMMX HAyYHBIX MPUHLUNAX U
AKOJIOTHYECKUX MPOOJIeMax XMMUYECKOr 0 IPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh YMEHUN MPOBOJUTH BHIYUCICHUS C UCTIONIH30BAHUEM TTOHSITHS
«MaccoBasi JI0JIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUW Ta30B IMpU
XUMHYECKHUX PEaKIHMAX, MAacChl BEIIECTBA WJIM O0BbEMAa Tra3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BbEMY OJHOIO U3 YYACTBYIOIIUX B PEAKIIMH
BEIIECTB, TEIUVIOBOr0 3(P(eKTa peakuu Ha OCHOBE 3aKOHOB COXPAHEHMSI MAcCChI
BEIIECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIIOJIaTh TMpaBWIa IMOJIH30BAHUS XUMHYECKOU
NOCYZ0M W JTabOopaTOPHBIM OOOpPYJIOBaHUEM, a TaKXKe TpaBuWia OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBMM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh ~YMEHHWM  IUIAHUPOBaTh M  BBINOJHATH  XUMHYECKHUI
AKCIIEPUMEHT (pa3jio’KEeHUE MEePOKCHIA BOAOPOJa B NMPHUCYTCTBUU KaTalu3aTopa,
ONPEIEIIEHHE CpeAbl PpPacTBOPOB BEIIECTB C IOMOIUBIO YHHUBEPCAJIBHOIO
UHANKATOPA, BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peakiuu,
peakMy HOHHOTO OOMEHA, KayeCTBEHHBIE pEaKIUu Ha cyib(aT-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE AKCIEPUMEHTAJIbHBIX 3aJad IO
temaM «Mertamibsl» u «HemeTtamnb») B COOTBETCTBMM C MNpPaBWIAMH TEXHUKU
0e30macHOCTH IpU OOpaIllEHUH C BEUIECTBAMH U JIaOOpaTOPHBIM 000pPYIOBaHUEM,
NPEJICTABIIATh PE3YJbTAaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu
YPaBHEHUI COOTBETCTBYIOUIMX pEaKUUid U (POPMYIHPOBAaTh BHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMHPOBAHHOCTh ~ YMEHUM  KPUTHYECKH  aHAJIU3UPOBATH  XHUMHUYECKYIO
UHPOpPMAIMIO, TOIYyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYyHUKanuu, UHTepHET U Ipyrux);

c(hopMUPOBAHHOCTH YMEHUM co0Jro1aTh npaBuiia AKOJIOTUYECKHU
1[eJIeCO00pa3HOro TMOBEAEHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IIENIAX
COXpaHEHUs! CBOEro 3J0pPOBbSi M OKPYXKAIOIIEW MPUPOJHON Cpellbl, OCO3HABATH
OMAaCHOCTh BO3JCUCTBUS HA KUBBIE OPraHU3MbI OMPEICTIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarens [IJIK, mosicHIT, Ha mnpuMepax CcHocoObl YMEHBIIEHUS U
peloTBPAIlleHHs X BPEIHOTO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

UIg  O0yYaromMXCsi € OrpaHUYEHHBIMM BO3MOXKHOCTSMU 3J0pPOBbs: yMEHHE
NPUMEHATh 3HAaHWS 00 OCHOBHBIX JOCTYIHBIX METOJIaX ITO3HAHUSI BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUTISL CIIENbIX M CIA0OBUIASIIUX OOYYaIOIIUXCS: YMEHUE MCIOIb30BaTh PEbepHO-
TOYCUHYIO cucTeMy obo3HaueHuit JI. bpaiins niis 3anucu XuMmudeckux Gopmyn.



TEMATHUHYECKOE INTAHUPOBAHUE
10 KITIACC

HaumeHoBaHMe pa3iesioB U
TeM NPOrpaMMBbl

Ne n/nt KoaunuecTBo

yacoB

duaekTponHbie (undposbie)
o0pa3oBaTe/bHbIE PeCypchl

Pa3zpnen 1. TeopeTnueckue OCHOBbI OPraHMYeCKOM XUMHH

[IpenmeT opraHUYEeCKON XUMHUH.
11 Teopus cTpoeHHs OpraHUYecKUX | S
coenquuennit A. M. bytiepoBa

Hroro no pazneny 5

Pasnea 2. YrieBogopoasl

[IpenenbpHBIE YrIIEBOAOPOIBI —

2.1 7
QJIKAHBI

29 HenpenenbHbie yTaeBOJOPOIBI: 14
QJIKCHBI, AJIKAIUCHBI, AJTKUHBI

2.3 ApoMaTHYeCKHue yrieBoaopoabpl | 2
IIpupoaHbIe HCTOYHUKH

24 YTJIEBOJIOPOIOB M MIX 3
nepepaboTka

Hroro o pasueny 26

Pa3zpnen 3. Kucsiopoacoaep:kanue oprannyecKkue coenHeHUs

3.1 Crupter. Denon 7

Anwppaerunsl. KapooHoBBIE

3.2 12
KHCIOoThI. Cllo)KHbIE 3(UpPBI

3.3 VrneBonasl 5

Uroro no pazueny 24
Paznea 4. A3orcoaepkainue opranHnyeckue coeJuHeHUus
4.1 ’ AMuHBI. AMUHOKUCIOTHL benku | 9

Hroro no pazueny 9

Pasjneu S. BbIcOKOMOJIEKY ISIpHBIE COCUHEHUS

5.1 ’ [Tnactmaccel. Kayuyku. Bonokna | 4

Htoro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 68




11 KJIACC

KoanyectBo
Ne i/ HaumeHnoBaHue pa3/iesioB U TeM 4ACOB DJieKTpoHHBIE (HU(POBHIE)
NMporpaMMmbl o0pa3oBaTe/ibHbIE PeCYPChI
Pa3zpnen 1. TeopeTnueckue 0CHOBbI XMMHUM
CtpoeHne aToOMOB.
[Tepuoauueckuii 3aKOH U
1.1 [lepunonnueckas cucrtema 6
XUMHYECKHX 31eMeHToB /1. M.
Menpeneena
12 CrpoeHnue BeliecTna. 24
MHoroo6pasue BemecTB
1.3 XUMHUUECKUE Peakluu 17
Uroro no pazneny 47
Paznen 2. Heopranuueckasi Xummusi
2.1 Meraibl 6
2.2 HemeTamisr 9
23 CBsI3p HEOPTaHUUYECKUX U 2
OpPraHUYECKHUX BEIECTB
Htoro no pazneny 17
Paznen 3. Xumusi v :KU3Hb
3.1 ‘ XuMus U KHU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne
/o

Tema ypoka

KoanuectBoO
4acoB

Jara

HU3yUYeHUs

Ilnan

dakr

DJIeKTPOHHbIE
nu@posBbIe
o0pa3oBaTejibHbIE

pecypchl

IIpenMer oprannuecKkoi XUMuH,
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAYEHUE

Teopust cTpoeHUs OPraHUYECKUX
coenuHenuit A. M. bytneposa, eé
OCHOBHBIE ITOJIOKEHUS

[IpencraBienue o knaccuPpUKaun
OpPraHMYECKUX BEILECTB.
Homenknartypa
(cuctemarnyeckas) u
TpPUBHAJIbHBIC HA3BAHMUS
OpPraHUYECKHX BEIIECTB

BangentHocTs. XUMHUeCcKoE
CTPOCHHE KaK
TOPSAZTIOK COSTUHEHHS aTOMOB.

Bxonnast kouTponpHas pabota

AJKaHBI: COCTaB U CTPOEHHUE,
TOMOJIOTHYECKUH psift

Meran u 3TaH — npocTenIme
MPEJICTABUTENN aJTKAHOB

W3omMepus yriepoHOro CKenera.

[TocTpoenue Gpopmys1 TOMOJIOTOB U
M30MEpOB aJKaHOB.
Howmenknarypa.

10

XHUMHUUYECKHE CBOMCTBA aJIKAHOB.

11

Pemenue 3a/1au Ha BBIBOJT
MOJIEKYJISIPHBIX

dhopmyi.

12

Ilony4yenue ankaHoB.
[Ipumenenne
AJIKaHOB HAa OCHOBE MX CBOMCTB.

13

AJIKEHBI: COCTaB U CTPOCHUE.
l'omonoruueckuii ps.
Homenknarypa.

14

OTUJIEH U IPONUIEH —
MIPOCTEMINE NTPEACTaBUTEIN
AJIKEHOB




15

BI/I,I[BI HU30MEpPHH aJIKEHOB.

16

[TocTpoeHne roMmonoros u
HM30MEpOB

XUMUYECKHUX COEMHEHUH Kiacca
AJIKCHBI.

17

CrpoeHue aTuiIeHa U IpYTUX
QJIKEHOB.

18

XHUMHUUYECKHE CBOMCTBA aJIKEHOB.

19

[lonyyenue u npuMeHeHue
AJIKEHOB.

20

[paktuyeckas padora Ne 1.
«[lonydyenue sTHIICHA U U3y4YEHUE
€r0 CBOMCTB»

21

Anxanuensl. byranuen-1,3 u
Metunoyrtaauen-1,3. [omydenne
CUHTETUYECKOI0 KayuyKa 1
pEe3UHBI

22

XUMUYECKUE CBOMCTBA
aJIKaIMEHOB.
Kayuyku u pesuna. [Ipumenenue

23

AJIKUHBI: COCTAaB U OCOOEHHOCTH
CTPOCHUSI, TOMOJIOTUYCCKHI PSII.
AneTuiieH — npocTermuit
MPEJICTABUTENb AJIKHHOB

24-
25

26

XUMUUYECKHE CBOMCTBA U
MOJTy4YEeHHUE

ankuHOB. [IpuMeHeHue Ha OCHOBE
170:9

CBOICTB.

Boluucnenus no ypaBHEHUIO
XUMHYECKOW peaKun

27

Apensbl: 6€H30JT U TOJTYOJI.
TOKCUYHOCTH apEHOB

28

CgoiictBa 6en3ouna. [Ipumenenue
OeH3omna
Ha OCHOBE €T'0 CBOMCTB.

29

I'eHeTnueckas cBsA3b
YTJIEBOJOPOAOB, TPUHAJIEHKAITUX
K pa3JM4YHbIM KJIaccaM

30

[Ipupoanbie ICTOYHUKHU
YTJIEBOOPOIOB: MIPUPOIHBIN Ta3 U
nonyTHbIEe He(TSHBIC Ta3bl, HEPTH
U TIPOJIYKTHI €€ epepaboTKu

31

Kontponbnas padota no pasaeny
«YTIIEeBOAOPOIBI»

32

[IpenenbHbIE OAHOATOMHBIE
CIIUPTBI: METAHOJ U 3TAHOJL.




Bonopoanas cBs3b

33

dusznueckue cBOICTBaA
MpeIeIbHBIX
crupToB. M3o0mMepus cuupToB.

34

CrniocoObl MoJTy4eHus CIIUPTOB.

35

XUMHUYECKHE CBOMCTBA
MpEIETbHBIX
OJHOATOMHBIX CIIUPTOB.

36

[Ipumenenne crimpToB. Pemenne
3a/a4.

37

MHOroaroMHsbl€ CIIUPTHI:
STWICHIVIUKOJIb U INIMLEPUH

38

@DeHOJI: CTPOCHUE MOJIEKYIIBI,
¢bu3nyecKre U XUMHUYECKHUE
CBOMCTBA, IPUMEHEHNE

39

Anpaeruapl: GopMalIbIeTH I U
arerajgpaerun. AleToH

40

XHUMHUYECKHUE CBOMCTBA U
MIPUMEHEHHE
AIIBJIETUIOB U KETOHOB.

41

42

Pemenue 3amau mo reme
albIETUIEI U
KETOHBIL.

OIHOOCHOBHBIE TIPEICIIbHBIC
KapOOHOBBIC KHCIIOTHI:
MypaBbUHAsI U YKCYCHasI

43

Kap6oHOBbIE KHCIIOTHI.
OTtnensHBIe
npeactaButenu. [Ilpumenenue.

44

XHUMHYECKHE CBOMCTBA
KapOOHOBBIX
KHCJIOT.

45

[Ipaktuyeckas padota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»

46

CreapuHoBas ¥ 0JICHHOBAs
KHCJIOTBI, KaK MPEACTaBUTCIIN
BBICIIUX KapOOHOBBIX KHCIIOT

47

Mpl1a Kak COJIA BBICIIUX
KapOOHOBBIX KHCJIOT, X MOIOIIIEE
JIefcTBUE

48

O06001ieHne 0 TeMe KUCIOTHI,
CJIO’KHBIE
3¢ uUpBbL, JKUPBHL.

49

CrnoxHble 3¢upbl Kak
MIPOM3BOJIHBIE KAPOOHOBBIX




50

KUCIIOT. ['UIPOITH3 CIIOKHBIX
3¢upoB

JKupbl: THAPOIN3, IPUMEHEHUE,
Ouonormyeckas poib JKHPOB

51

VrneBodsl: coCcTas,
knaccudukanus. Baxueitmme
MIpeICTaBUTENH: TIII0K03a,
¢bpykTO3a, caxaposa

52

Kpaxman u nemtronosa kak
IIPUPOJHBIC MOJIUMEPEI

53

[Tonucaxapupl.

54

VYPpoK — ynpaxHEHHUe 110 TEME:
«Kucnoponoconepxaiue
OpraHUYEeCKHe

COEIMHEHUS.»

55

KonTponbhas pabota no pazaeny
«Kucnopoacoaep:xaiue
OpraHUYECKHE COECTUHEHUS»

56

AMWHBI: METHJIAMHAH Y aHWJINH

57

AHWINH.

58

AMHMHOKHUCIIOTHI KaKk aM(OTepHbIE
OpPraHMYCCKHE COCTMHEHUS, UX
OMOJIOrHMYECKOC 3HAUYCHHE.
IlenTuaer

59

XUMHUYECKHE CBOICTBA
AMHHOKHUCJIOT Kak
OpraHu4ecKux aM(OTEepPHBIX
COCIUHEHUH.

60

benku xak npupoaHsie
BBICOKOMOJIEKYJISIDHBIE
COCIMHECHUS

61

I'eneTnveckas CBsI3b MEKITY
KJIacCaMU
OPraHNYEeCKUX COCTMHEHUH.

62

HYKJ'ICI/IHOBLIC KHUCJIOTHI.

63

Kontposbnas pabora 1o teme
«A3oTOCoaepKalne
COEJIMHEHUS.»

64

IIpaktuyeckas paGora Ne3
«MnenTudukanus opraHMuecKux
COCAMHEHUN.»

65

OCHOBHI)IG IIOHATHUA XUMHUHN
BBICOKOMOJIEKYJIIPHBIX
COeIUHEHUN

66

OcCHOBHBIE METOZBI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX




coequHeHui. [InacTmaccel,
Kay4yKH, BOJIOKHA

67 Hrorosast kKoHTpoJIbHAs paboTa 1
O00011ICHNE ¥ CUCTEMATH3aIIMS

68 3HAHUH 1
0 KypCy OpraHMYecKasi XUMHSL.

OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KUIACC

Ne
n/n

Tema ypoka

KoaunuecTBo
YacoB

Jara usyyenus

Bcero

Inan

dakr

JIEKTPOHHBIE
uugposbie
o0pa3oBaTejibHbIE

pecypcbl

XUMAYECKUN DIIEMEHT. ATOM.
DneKTpoHHass KOHPUTyparus
aTOMOB

Oco0eHHOCTH AJIEKTPOHHOTO
CTPOCHUSA aTOMOB MaJIbIX U
OOJIBIIHX TIEPHOIOB.

[Tepuonuueckuii 3aKOH U
Ilepnonnueckas cucrema
XHMHUYECKUX djiemMeHnToB JI. M.
MeHpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOPHUEH CTPOCHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOfICTB XUMHUYCCKUX 3JICMCHTOB
Y UX COCIMHCHHH T10 TPyNramM 1
nepuoiaM. 3HaueHue
MIePUOIMYECKOTO 3aKOHA U
CUCTCMbI XUMHNUYCCKHUX
anementoB JI.11. Menzaeneena B
pa3BI/ITI/II/I HayKI/I

[ToBroperrie u  00oOmIEHUE
MaTepuana 1o Teme

Bxopxnas konTpoapHas pabora

Crtpoenue BeuiecTna.
XuMu4ecKast CBsI3b, €€ BUIIBI.

HMonHasg xuMuueckas CBI3b

© 00 N OO O

HNonneie KPUCTAJUIMYECKUE
pELIETKH

N

KoBanenTHas XUMHYECKasl CBSI3b.
KoBanenTHas HCIOJISIpPHAA CBA3b.

[EEN

11

KopanenTHas IoJIsIpHasd CBA3b

12

JloHOpHO-aKIenTopHas
KOBQJICHTHAsI CBSI3b

13

ATOMHBIE UM  MOJIEKYJISIPHbBIE
KPUCTAJJINYECKUE PEIIETKH

14

MeTtamnuueckas cBSI3b




15

CniaBel

16

BOI[OpOI[HaSI XHUMHUYCCKasA CBA3b

17

BaneHTHOCTS.
DNEeKTPOOTPULIATETEHOCTb.
Crenenb okucicHusa. Beniectsa
MOJIEKYJIIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHMSI

18

VcTuHHBIE M KOJIIOUTHBIE
pacTBOPBI.

19

Kunkoe COCTOSIHHE. Bona.
Kectkocts Bonwl. IloHATHE O
JKUJKUX KpUCTaJIax

20

TBepIIOG COCTOSAHHUE BCUICCTBA.

21

IlonsiTue (6] JAUCIICPCHBIX
cucreMax.

22

Cocrasn BEIICCTBA, CMCCH

23

MaccoBag pgons BeliecTBa B
pacTBope

R T

24

Pemienue pacueTHpIX 3amad Ha
MIPUMEHEHUE MOHITHUS «I0JIS»

25

26

Knaccudukanus u
HOMEHKJIaTypa HEOPraHMYECKUX
coeaquHeHni. I'eHeTmueckas
CBSI3b HEOPTaHUYECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanms xumuaeckux
peaKunii B HEOPraHUYECKOU U
OPraHNYeCKO XUMHH.

27

Knaccupukanmm XumMuaeckux
peaxkuuii

28

3aKkoH COXPAaHCHUA MacCChbl
BCIICCTB; 3aKOH COXpaHCHHUA U
MpEeBpallICHUA OHEpPIrun npu
XUMHYCCKUX PCAKIUAX

29

CKOpOCTB XUMHYECKOM pCaKknuu.

30

O6paTuMoCTh XUMHUYECKHUX
peaxkuui. XHUMHUYECKOE
paBHOBECHE. YCIOBUSI CMEIICHUS
paBHOBECHSI

31

OCHOBHbBIE Hay4yHbIE TNPUHIMUIIBI
MPOM3BOJACTBA  HA  IpUMEpe
MIPOU3BOJICTBA CEPHOM KUCIIOTHI.

32

OcHOBHbIE HAy4YHBIC MPUHIUIIBI
MPOM3BOJACTBA  HAa  TIPHUMEPE
MIPOM3BOJICTBA AMMHAKA.

33

[TpakTueckas padora Ne 1.




«BnusiHue pa3nuyHbIX GaKTOpoB
Ha CKOPOCTh XUMUYECKOMN
peaKImn

34

DNeKTponuTHYECKas
JIUCCOIAAIIHS.

35

Porp BOOBI B XMMHMYECKHUX
peaKuax
PactBopsl. PacTBOpUMOCTS.

36

DNEeKTpONMUTHYECKAs
JUCCOLIAAIUS

37

. Peakumn nouHoro ooMeHa.

38

XUMHUYECKUE CBOHCTBA BOJBI.
Bonopoansrii nokasarens.pH
pPacTBOpOB.

39

I'mpponus HEOPraHWYECKHUX
COCIMHEHUI.

40

I'mppomu3 B OpraHM4YecKou
XUMHH

41

OKHUCIINTEIBLHO-
BOCCTAHOBUTEJIbHBIC PEAKIIHH.

42

43

44

OxkucIuTenbHo-
BOCCTAHOBUTEJbHBIE  PEAKIUH.
(OBP)

Ypok-ynpaxHeHue B
coctaBieHuu ypaBHeHuii OBP

[Tonsitue 00 AIEKTPOIIN3E
pacIuUIaBoOB U pacTBOPOB CoJei

45

[Ipaktrueckoe IIPUMEHEHUE
JIIEKTPOJIN3A.
DNEKTPOIUTHYECKOE TOTY4YCHHE
AJIFOMUHHUS

46

[loBroperne u  oOoOmIEeHUE
Marepuaa 10 TEME
«XHMMHUYECKHE PEAKIIHH

47

KonTponbhas pabota no
pazgeny «TeopeTuueckue
OCHOBBI XUMHUN)»

48

Mertasibl, UX MOJTOKEHUE B
Ilepnonnueckoi cucreme
XUMHUYECKUX djiemeHnToB J1. M.
MenieneeBa 1 0COOEHHOCTH
cTpoeHust atoMoB. O61IHe
(dbuznyeckre CBOICTBA METAJNIOB

49

CnaBbl METAJIIOB.
DIEKTPOXUMHUYECKUN P
HaIpsDKEHNUH METaJLIOB




50

51

XuMHYECKHE CBOMCTBA
Ba)KHEHMILINX METAJUIOB (HATpHil,
KaJIMi, KaJIbI[Hil, MarHui,
ATIOMUHUN) U UX COSTUHCHUN

XHUMUYECKUE CBOMCTBA XpoMa,
MEJIU U UX COCTMHEHUN

52

XUMHUeCcKre CBOMCTBA IIMHKA,
J)Kene3a U UX COSTUHEHUN

53

[IpaxkTrueckas padora Ne 2.
"Penienne 3KCIIepUMEHTAIBHBIX
3agad oo reMe «Merais»"

54

HemeTamnel, UX 1OJIOKEHHE B
[lepnonnueckoi cucreme
XUMHUYECKHUX deMeHToB JI. M.
MennaeneeBa u 0COOCHHOCTH
CTPOEHHUSI ATOMOB

55

du3nvecKre CBOMCTBA
HEMETAJIJIOB. AJTOTPOTIHS
HEMETAJIJIOB (Ha MpuMepe
KHcIopona, cepsl, pochopa u
yriieposa)

56

XMMHYECKHE CBOMCTBA
rajoreHoB, CEPbI U UX
COCIUHEHUN

57

XUMHYECKHE CBOMCTBA a30Ta,
docodpa 1 Ux coeTUHEHHI

58

XUMHYECKHE CBOWCTBA
yraepoaa, KpeMHUS U X
COCTUHEHUN

59

[IpuMeHeHre BaxKHEHUIINX
HEMETAJUIOB U UX COCTMHEHUI

60

O000111eHNE U CUCTEMATU3 AL
3HaHUH 110 TeMe «HemeTamnsy.
Brruncnienus 1o ypaBHEHUSIM
XUMHUYECKUX PEAKIU U
TEPMOXUMHUYECKUE PACUETHI

61

IIpakTueckas padora Ne 3.
«Perrenne s3KCIepUMEHTATBHBIX
3aga4 no reMe "Hemeraminr'y»

62

KoHTponbHas paboTa mo TeMam
«Metamnel» U «HeMeTamiby

63

64

Heoprannueckue u
OpraHUYECKHUE KUCIOTHI.
Heopranuueckue u
OpraHUYECKHE OCHOBAHUS

AmboTepHbIe HEOpraHUYECKHEe U
OpraHUYECKHUE COCTUHECHHUSI.




I'enernueckas cBsI3b
HCOPraHNUYCCKHUX U
OpPraHNM4Y€CKUX BEIICCTB

Pons xumuu B o0ecrieueHUH
AKOJIOTMUYECKOM, SHEpPreTHIeCKOn

65 9 1
Y MHIIEBOM 0€30IMacHOCTH,
Pa3BUTHH MEJIUIIUHBI
[IpencraBnenust 06 0OMUX
66 | HAYTHBIX NPHHIMIAX 1
MPOMBIIIJICHHOTO MOJTyYCHHS
Ba)KHEHIIINX BEIECTB
YenoBek B MUPE BEILIECTB U
67 | matepuanoB. XUMUS U 3J0POBHE 1
YeloBeKa
68 | UrtoroBas kKoHTpoJBbHAS paboTa 1
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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/E.W. Konomuna/
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0 Y4eOHOMY KYpCYy «XHUMHUSA»

g 10 kiaacca

CpeaHero oomero 00pa3oBaHus

(0a30BbIil YPOBEHD)

Ha 2023 -2024  y4eOHBIii roj

Yuurean: Marpoxuna T.U.
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