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IHOACHUTEJIBHAA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YpOBHE CpeAHEro oOmero obpa3zoBaHMs pa3paboTaHa Ha
ocHoBe @enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 oOpazoBanuu B Poccuiickoit
@enepanun», TpeOOBaHUH K pe3ylbTaTaM  OCBOeHUs  (enepanbHOM  0OpazoBaTeIbHOM
nporpaMmel cpeaHero obmiero obpazoanus (POIT COO), npencraBneHHbIXx B DegepanbHOM
rocyJapcTBeHHOM oOpasoBaTtenpHOM cranaapre COO, c¢ yuérom KoHuenuuu npenojgaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHbIX opranuzamusx Poccuiickonr deneparum,
peann3yoLX OCHOBHbIE 00pa30BaTEe/IbHbIE IPOrPaMMBbl, 1 OCHOBHBIX I0JI0KeHUH «CTpareruu
pa3Butusa Bocnutanus B Poccuiickoil denepanuu Ha nepuon ao 2025 roga» (Pacnopspkenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOJOB K pa3paboTKe NpOrpaMMbl IO XHMHH, K OIPEACICHHIO OOMICH
CTpaTeruy oOyueHHsl, BOCIIMTAHUS U PAa3BUTUS O0YYarOIUXCs CPEACTBAMHU Yy4eOHOIO IpeaMera
«Xumus» st 10-11 kmaccoB Ha ©6a30BOM YpPOBHE COCTAaBMIJIM KOHLENTYaJIbHBIEC TOJIOKEHUS
OI'OC COO o B3aMOOOYCIOBICHHOCTH IICJICH, COJACpP)KaHUS, pE3yJIbTAaTOB OOYYCHHS U
TpeOOBaHUH K YPOBHIO IOATOTOBKU BBHIITYCKHHKOB.

Xumuueckoe 00pa3oBaHUE, IIOJIy4aeMO€  BbIIYCKHHUKaMH  00I1e00pa30BaTeIbHOM
OpraHM3alyM, SIBISIETCd HEOTbEMJIEMOW 4YacThl0 HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIMM 3TalloOM peajlu3alliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEW, TNPHUCYIIUX MEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcsl TIO3HAHUSI 3aKOHOB NPHUPOJbI, (POpMUPOBAHUS MHPOBO33PEHHUs. M OOIIEH KyJIbTYphl
YeJOBEeKa, a TaKKe ODKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0pPOBBIO U
npUpoJHOH cpene. Peanusyercs xumuyeckoe oOpazoBaHue 00Yy4arOIUXCs HA YPOBHE CPEIHEro
o0miero oOpa3oBaHUs CPEACTBAMH y4EOHOTO IMpeaMera «XUMHs», COJACpKAHUE W TOCTPOCHHE
KOTOPOI'0 OHpeJeNeHbl B IMporpaMme MO XMMUU € Y4ETOM CHEHM(DUKM HAyKU XUMUH, €&
3HA4YEHUs B MIO3HAHHUH MIPUPOJIBI U B MATEPHAIBHOMN )KU3HM OOIIECTBA, a TAKKE ¢ YUETOM OOIIHX
1eJied U NPUHIUIIOB, XapaKTepU3YIOLMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro oOIIero
obpasoBanus B Poccuiickoit @enepanuu.

XuUMHsI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyi0 poJib B COBPEMEHHOM
LIMBUJIN3ALMU, B CO3JaHUM HOBOM 0a3bl MaTepualibHON KyiabTypbl. OHa BHOCUT CBOH BKJIaJ B
(dbopMHpOBaHKE PAlIMOHATILHOIO HAYYHOTO MBILIUIEHUS, B CO3/JaHHUE 1I€JIOCTHOTO MPEICTaBICHUS
00 OKpYy’KarollleM MHUpEe Kak 0 €IUHCTBE NMPUPOABI U YEJIOBEKa, KOTOPOe (GOPMUPYETCS] B XUMUU
Ha OCHOBE IIOHMMaHHUs BEHIECTBEHHOI'O COCTAaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aUMOCBS3U
MEX/1y CTPOCHHEM BELIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU NPUMEHEHUSI.

TecHo B3auMonmelcTBYs C JOpPYITMMHM €CTECTBEHHBIMH HAayKaMM, XHMHsS —cTajna
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphl, HEOOXOIMMBIM YCIOBHEM YCIIEIIHOTO Tpylaa MU
KHM3HHM KaKJoro wieHa obmectBa. CoBpeMeHHasi XUMHUSl Kak HayKa co3uJaTesbHas, Kak Hayka
BBICOKMX TEXHOJIOTM HaIlpaBJIeHa Ha pellIeHue MI00aTbHBIX MPOOJIeM YCTOWYMBOrO Pa3BUTHUS
YeJIOBEYECTBA — CHIPbEBOM, HSHEPreTUYEeCKOH, NUIIEBOM, 3KOJIOrMYecKod O€30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM C OOIIMMHU LENSIMH U TNPUHLUIAMH CPEIHEro oOIIero oOpa3oBaHMS
conepskanue npeaMera «Xumus» (10-11 knacesl, 6a30BbIi YpOBEHb U3YUYEHHUSI) OPUEHTHPOBAHO
IIPEUMYILIECTBEHHO Ha OOLIEKYJIbTYPHYIO HMOJTOTOBKY OOYyYaroIMXcs, HEOOXOAMMYIO UM IS
BBIPAaOOTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKU3Hb COIMYMA,
MIPOJOIDKEHHUS 00pa30BaHUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBngomiuMu  npeamera «XUMHUsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHudeckast
xuMus» U «O011ast 1 HeopraHuyeckast XuMHs», OCHOBHBIM KOMIIOHEHTOM CO/IEPKaHUSI KOTOPBIX
SIBJIIIOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUN 110 HEOPTaHWYECKOW XUMUU (C BKIIOYEHHEM
3HaHUH U3 o0IIel XMMHMK) U opraHudeckoil xumun. dopMupoBaHue JTaHHON CHCTEMbl 3HAHUMN
IpU W3YYEHUH NpeaMeTa 00ecledrMBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILIUX MOHSATHH, 3aKOHOB U TEOPUIl XUMUH.



CrpykTypa coaepxanus KypcoB — «Opranndeckas xuMus» 1 «OO011as 1 HeopraHudeckas
XUMHUsD» c(HOpMUpPOBAHA B MIPOrpaMMe MO XUMHHM HAa OCHOBE CHCTEMHOIO MOJXOAa K W3Y4EHHUIO
yuebHOro Mmartepuasia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONPEACIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHWMHHM BEIIECTBA
paccMaTpuBaOTCA Ha ypOBHE KJIACCHYECKOM TEOPHHM CTPOEHUS OPraHMYECKHUX COCHUHECHMM, a
TaK)K€ Ha YPOBHE CTEPEOXHMUYECKUX M BJIEKTPOHHBIX IPEJICTaBICHUM O CTPOSHUM BEIIECTB.
CBeneHus 00 u3yyaeMbIX B Kypce BELIECTBaX JAIOTCA B PAa3BUTUU — OT YIJVIEBOJIOPOJOB 10
CIIO)KHBIX OMOJIOTMYECKH aKTUBHBIX COCIUHEHHMH. B Kypce OpraHMuecKoil XMMHUU IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 00ILIEro oOpa3oBaHUs IE€PBOHAYAJIbHBIC
MPEJCTABICHUA O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XMMHUYECKON pPEaKLIUH.

[Ton HOBBIM yriioM 3peHHs B mpeaMeTe «XuMus» 0a30BOTO YpOBHS paccMaTpUBACTCS
U3y4eHHBIH Ha YpPOBHE OCHOBHOTO o0OIIero o0pa3oBaHMs TEOPETHUECKUI MaTepuan u
(aKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHYECKOW peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01as ¥ HeopraHuyeckas XUMHUsA» OO0yJaroIUMCs MIPEJOCTaBIAETCS BO3MOKHOCTb OCO3HATh
3HAYCHHUE TEPUOJUYECKOr0 3aKOHA C OOIIETEOPETHUECKUX U METOA0JIOTUYECKUX ITO3UIHH,
riy0ke IMOHATh MCTOPUYECKOE HM3MEHEHUEe (PYHKIMHM 3TOro 3akoHa — OT obOoOmiaromen 1o
OOBSICHAIONIEH U TIPOTHO3UPYIOLICH.

Enunas cucrema 3HaHMH O Ba)KHEHWIIUX BEILECTBAX, UX COCTAaBE, CTPOSHUH, CBOWCTBAX U
IIPUMEHEHUH, a TAK)KE 0 XMMHUYECKUX PEAKIHAX, UX CYLIIHOCTU U 3aKOHOMEPHOCTSAX IMPOTEKAHUS
nononHserca B Kypcax 10 wm 11 kimaccoB 2neMEHTaMM  COIEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUYECKMM M TNPUKIAAHOM XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT ITOHUMaHUIO
B3aMMOCBA3M XMMHMHM C JPYrMMHM HayKaMM, PacKpbIBalOT €€ poJib B IIO3HABAaTCIBHOM U
MIPAKTUYECKON JESATENIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMSI K IPOLECCY
TBOpYECTBA B 00JACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTHPOBATHCS B OOILECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOjIemMax, CBA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO U IPUMEHSTh €€ JUIs MONOJHEHUs 3HAHUH, pelieHHs
MHTEJJIEKTYaJIbHBIX U 3KCIEPUMEHTAJIbHBIX HCCIEI0BATENbCKUX 3ajad. B 1enom coaepkaHue
yueOHoro npeamera «XUMHUsS» JAHHOTO YPOBHS M3Y4YE€HHUs OPUEHTHUPOBAHO Ha (hOpPMUpPOBAHHE Y
00yJaromuxcss MUPOBO33PEHYECKON OCHOBBI JIJIsi MOHUMaHUS (HMIOCO(DCKUX HICH, TaKUX Kak:
MaTepHalibHOE €IMHCTBO HEOPTaHUYECKOTO M OPraHWYecKOro MHupa, 00ycIOBIEHHOCTb CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb PUPOIHBIX SBJICHUM IMyTEM 3KCIIEpUMEHTA
U pelieHHs] MPOTUBOPEUYUH MEeXIy HOBBIMHM (aKkTaMM M TEOPETUUYECKUMH MPEANOChUIKAMH,
OCO3HAaHHE POJIM XMMHUH B PELICHUM IKOJIOTUYECKUX MpoOJieM, a Takke MpodieM cOepexeHHs
JHEPreTUYECKUX PECYPCOB, ChIPbhs, CO3AAHMSI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B mnnane pemeHus 3agad BOCIMTAHUS, Pa3BUTHS W COLMAIM3ALMU  OOy4aromuxcs
IPUHATHIE MPOTPaMMON IO XUMHUHU TOAXOABI K OINPEACICHUIO COJIEP)KaHUS W IOCTPOEHUs
npeaMeTa IpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAJIBHBIX YUEOHBIX JEHCTBUN, MMEIOIINX
0a30Boe 3HAUCHHE [T pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PELICHUs TPoOIeM, OUCKa, aHaIu3a U
00pa®oTKu HHpOpMAIMK, HEOOXOJUMBIX JUIsI TNPUOOPETEHHs OMNbITa MPAKTUYECKOW U
HCCIIEIOBATENBCKOM 1EATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakTtuke npenosaBaHus XMMUU Kak HAa YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMsI, TaK U
Ha ypOBHE cCpeaHero oomero oOpa3oBaHUs, MpPU  ONpPEIENEHUH  COAEp KaTEIbHOM
XapaKTepUCTHKU IeJiell M3y4deHHs] IpelMeTa HalpaBiIeHHEM MEepPBOCTENEHHOW 3HAaYMMOCTH
TPaIUIIMOHHO Tpu3HaéTcs (HOpPMUPOBAHME OCHOB XHMMHYECKOM HaykM Kak o0jacTtu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOW JEesATeIbHOCTH YeJIOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOW KyibTypbl. C METOIMYECKOW TOYKM 3pEHUs TaKoW MOAXOA K
OTIpe/IeNICHUIO eNIel U3YUeHHUs MTpeIMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO NaHHOM TOYKE 3PEHHs TJIaBHBIMU LIEISAMU M3Y4eHMs IpeaMera «XUMHs» Ha
6a3oBom ypoBHe (10 —11 ki1.) ABIAIOTCS:

(hopMHUpPOBaHHME CHUCTEMBbI XMMHUUYECKHX 3HAHWUN KaK Ba)KHEWIEH COCTABJISAIONIEH €CTeCTBEHHO-
HAy4YHOH KapTHHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBbIE MOHATHS, (yHIaMEHTaJIbHbIE



3aKOHBI M TEOPUM XHUMHH, OCBOCHHME S3bIKa HAyKH, YCBOEHHE M IOHMMAHHUE CYIIHOCTH
JTOCTYIHBIX 00O0OIIEHUH MHUPOBO33PEHUYECKOIO XapakTepa, O3HAKOMIIGHHE C MCTOpHEH uX
pa3BUTHUA U CTAHOBJICHMS,

dbopmMHupoBaHHE W PpA3BUTHE TMPEACTABICHUI O HAYYHBIX METOJaX II03HAHHWS BEUIECTB U
XUMHUYECKUX peakUuid, HeOOXOIMMBIX NJIsi MPUOOPETEHUsT YMEHUN OPHEHTUPOBATHCA B MHpPE
BEIICCTB W XUMHUYECKHX SBJICHHHA, HMMCIOIIUX MECTO B TMPHUPOAE, B NPAKTHYECCKOH U
MOBCEIHEBHOM JKU3HH,

pa3BUTHE YMEHUH M CIIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HaOMIONEHHEM U OOBSICHEHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acHOr0 OOpaIeHHsl ¢ BEIIECTBAMH.

Hapsny ¢ atuM, conepxarenbHas XapaKTepPUCTHKA IeNiei U 3a/1a4 M3y4YeHHUs MpeaMeTa B
IporpaMMe 1o XUMMUHU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemaHero oobmiero ooOpaszoBanus. CeromHss B TPENOJaBaHUM XUMHUU B OOJbIICH
CTENeHU OTHAETCS TNPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE CoJiepKaHusi oOyueHwus,
OpPUEHTUPOBAHHOM HAa TOATOTOBKY BBIITYCKHHMKA OO0IIe00pa30BaTeIbHON  OpraHu3aluu,
BJIQ/ICIOIET0 HE HAOOpOM 3HAHUMU, a (HYHKIMOHAJIBHOM I'PaMOTHOCTBIO, TO €CTh Ccroco0aMu U
YMEHHSIMH aKTUBHOTO TIOJYYEHUS 3HAHWUU U MPUMEHEHUS UX B PeaslbHOW >KU3HH JUISl PEIICHHUS
MPAKTUYECKHX 3a]1au.

B cBia3u ¢ 3TEM mpu UW3yYeHHMH TmpeaMera «XHMHS» JOMUHHUPYIONIEE 3HAYCHHE
MPUOOPETAIOT TaKWe IeNIU U 337a4H, KaK:

amanTanusg  OOydYalomMXCs K  yCJOBUSAM  JHHAMHYHO  Pa3BHBAIOLIETOCS  MHPA,
dbopMUpOBaHHE UWHTEIVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CaMOCTOSTEIHLHOMY TIPUHSATHIO TPAMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dopmupoBaHre y OOydYalONIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIUH ),
MMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3IMYHBIX BHUJIOB JICATEIBHOCTH: PEIICHUS IPOOIieM,
MOWCKa, aHaiM3a MW 00paboTKM WHPOpPMALWHU, HEOOXOMUMBIX JJISi TPUOOPETEHUS OIbITA
NesITeIbHOCTH, KOTOpasi 3aHMMAaeT BaKHOE MECTO B MO3HAHUU XUMHH, a TAKKe JJIS OLEHKH C
MO3UIIMK HKOJIOTHYECKON 0€301MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OPTaHU3M YeJIOBeKa U MPUPOIHYIO CPEay;

pa3BUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CIOCOOHOCTEH
o0yyJaromuxcs: CHOCOOHOCTH CaMOCTOATENBbHO IPHOOpPETaTh HOBbIE 3HAHUS IO XHUMHUU B
COOTBETCTBHH C )KM3HEHHBIMHU MMOTPEOHOCTSIMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIOHHBIE
TEXHOJIOTUH JJIsl IOWCKA M aHaliu3a y4eOHOW U HayYHO-TIOMYIIpHONW HH(POPMALIMY XUMUIECKOTO
COZICpIKAHUS;

(dbopMUpOBaHHE U Pa3BUTHE y O0YUYAIOUIUXCS aCCOIMATUBHOTO M JIOTHUECKOTO MBIILICHUS,
HaAOJIOAATENbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydarommxcsi yOSKIEHHOCTH B TYMAaHHUCTHYECKOW HAIPaBIECHHOCTH
XUMHHM, € BaXHOW pONM B  pEIIEHWH TJI00aNbHBIX  MPOOJieM  PalMOHAIBHOTO
MIPUPOJIOTIONB30BAHNS, TIOMONHEHHUS SHEPreTUYECKUX PECypCcOB M COXPAHEHHs IPHPOTHOTO
paBHOBECHsI, OCO3HaHMS HEOOXOIUMOCTH OEpEeKHOrO0 OTHOLIEHHS K TMPHUPOJIE U CBOEMY
3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OIBITA MCIIOJIL30BAHMS MTOJYUYSCHHBIX 3HAHUH JISl TIPUHSTHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeOHOM mutane cpemHero o0OImero oOpa3oBaHUs MPeIMET «XHMHS» 0a30BOTO yPOBHS
BXOJIUT B COCTaB PEeAMETHON 001acTH «ECcTeCTBEeHHO-HAYYHBIE MPEAMETHD.

OOmiee YnciIo 4acoB, OTBEAEHHBIX /IS M3YUEHHS XMMHH, HA 0a30BOM YPOBHE CPEIHETO
obmiero obpazoBanusi, coctaBisieT 68 4yacoB: B 10 kmacce — 34 gaca (1 ywac B Henemwo), B 11
kiacce — 34 gaca (1 gac B Hezelio).



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

@I'OC COO ycranaBiauBaeT TpeOOBaHWS K pe3ylbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpamMM CpeaHero olmero oOpa3oBaHMs (JMYHOCTHBIM, METANPEAMETHBIM U NPEIMETHBIM).
Hay4yno-meronnveckoil OCHOBOM st Pa3pabOTKM IUIAHUPYEMBIX pPe3yJIbTaTOB OCBOCHUS
IPOrpaMM CPEAHEro o0mero o0pa3oBaHus SBISETCS CUCTEMHO-ESITEIbHOCTHBII MOIXO/I.

B cooTtBercTBHU C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYPC JHMYHOCTHBIX
pE3y/IbTaTOB OCBOCHHS TpeaMeTa «XHMHsS» Ha YpPOBHE CpelHero oomero o0pa3oBaHUS
BBIJICJICHBI CIIEYIOLIHE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCHICKOM TPa)KTaHCKOH HAEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH U CAaMOOIIPEJICIICHUIO;

HaJIMYMe MOTUBALIUH K 00y4YEHUIO;

LIEJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE KIIFOYEBBIX
[EHHOCTEH U UCTOPUYECKUX TPAAUIHMIA 0a30BOH HAYKNU XUMHH;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCS PYKOBOACTBOBATHCS B CBOECH JESATEIHHOCTH
[ICHHOCTHO-CMBICIIOBBIMH ~ YCTaHOBKAaMH, IPHUCYIIMMHU IIEJIOCTHOH CHCTEME XHUMHYECKOTO
o0Opa3oBaHws;

HaJIMYUe TPABOCO3HAHMS JKOJIOTMYECKOW KYJIBTYpPhl M CHOCOOHOCTH CTaBHTh LENU U
CTPOUTD JKU3HCHHBIC IIJIAHBI.

JIN4HOCTHBIE pe3ylbTaThl OCBOCHHS MpeAMeTa «XHMUs» JOCTUTAIOTCS B EIWHCTBE
y4eOHOH M BOCHHTATEIbHOW JEATEIBHOCTH B COOTBETCTBUM C TyMaHHCTHYECKHMH,
CONMOKYJIBbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMHW ILCHHOCTAMHU U HACATIaAMU pOCCHﬁCKOFO
IPaKAAHCKOTO OOIECTBA, MPHHATHIMH B OOIIECTBE HOPMaMU M IPAaBUJIAMH IIOBEICHUS,
CIIOCOOCTBYIOIIMMH TIPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS
JMYHOCTH O00YYarOIIUXCS.

JIM4HOCTHBIE PE3yJbTAaThl OCBOCHUS TMpeaMeTa «XHUMHUs» OTpakaroT chOPMUPOBAHHOCTD
OINbITa TMO3HABATEIbHOM M MPAKTUYECKOW JEATENbHOCTH OOydyarolmMXcs M0 peanu3aluu
MIPUHSATHIX B OOIIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpakIaHCKOro BOCIIMTAHMS:

OCO3HaHHUs 00yYaIOUIMMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00sI3aHHOCTEH, YBaXKEHUS K
3aKOHY U TIPaBOMOPSIIIKY;

NpeACTaBJICHUA O COLOUAJIBHBIX HOpMax M IIpaBHJIaX MCEKIMYHOCTHBIX OTHOIIICHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOpquKOﬁ ACATCIIBHOCTH IIPpHU CO3JaHUU y‘-I€6HBIX ITPOCKTOB,
pelIeHnH yueOHBIX U TI03HABATENBHBIX 33/1a4, BHITIOJTHEHHN XUMHYECKHUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh M MPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3INYHBIX BUIOB YI€OHOH JEATEIEHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAcCleAHI0 OTEYECTBEHHOM
XUMUH;

YBa)KEHHsI K TPOLIECCY TBOPUECTBA B 00JACTH TEOPUHM U TMPAKTHUECKOTO MPUMEHEHMS
XUMHHU, OCO3HAHHA TOr'0, YTO AJOCTHIKCHHA HAYKHM €CTbhb PE3YIbTAT JJIUTCIbHBIX Ha6J'IIO)IeHHﬁ,
KPOMOTJIMBBIX SKCTIEPUMEHTAIBHBIX TOUCKOB, IIOCTOSIHHOTO TPY/Aa YYEHBIX U TIPAKTHKOB;

WHTEpeca ¥ TMO03HABATENBHBIX MOTHBOB B TIIONYYCHHH U TMOCJIEIYIONMEM aHAIIN3e
uH(pOpMAIIUU O EPEAOBBIX TOCTUKEHUAX COBPEMEHHOM 0TeUeCTBEHHONW XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEICHHUS;



CIIOCOOHOCTH  OIIEHMBAaTh CHUTYal[Md, CBS3aHHbIE C XUMHUYECKUMH  SIBIICHUSIMHU,
U IPUHMMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYACh HA MOpPaAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTU OLICHUBATh CBOE IOBEACHUE M TOCTYIKH CBOMX TOBAPHILEH C IMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3THUX MOCTYIIKOB;

4) hopMupoOBaHUS KYJIbTYPbI 3/10POBb:

MOHUMAaHUS I[IEHHOCTEeH 370poBoro M 0Oe3omacHoro obpasza >KU3HM, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3NYECKOMY U IICUXHMUYECKOMY 3/I0POBBIO;

coOmrofieHus mpaBuil 0e30IacHOro OOpalieHusl ¢ BeUlecTBaMH B OBITY, MOBCEIHEBHOI
JKU3HU U B TPYIOBOM JE€ATEIBHOCTH;

MOHMUMAHMUS 1IEHHOCTH TPaBWI HMHAMWBHUIYAJbHOTO M KOJJIEKTUBHOTO 0€30I1acHOrO
IIOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 310POBbIO U JKU3HU JIIOJCH;

OCO3HAHHUS TOCIEICTBUI U HENPUATUS BPEIHBIX NPHUBBIYEK (YMOTPEOJICHHS aJKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIMTAHUS

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIEOBATENILCKON  JIEATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPYECKON U JPYTUX BUAAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Yy4YacTHE B PpELICHWHM IPAKTUYECKHUX 3aJad COLMAIbHON
HAMpPaBIEHHOCTHU (B paMKaX CBOETO KJIacca, MIKOJbI);

UHTEpeca K MPAaKTUUYECKOMY M3Yy4YEHUIO Npodeccuil pa3IM4yHOIro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBa)XEHUs K TPYAY, JIIOJAM TPYJa U pe3yJIbTaTaM TPYIOBOH ACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaJbHOW TpPAaeKTOPUH 0Opa3oBaHUS,
Oyaymei npodeccuu U peain3alui COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 00IIIecTBa;

6) 9KOJIOTNYECKOT0 BOCTIUTAHHUSI:

HKOJIOTHUECKHU 1eJIeCO00Pa3HOr0 OTHOUICHHS K MPUPOE, KAK HCTOYHHUKY CYLIECTBOBAHHS
’KM3HU Ha 3emie;

MOHUMAaHUS TTI00ATBHOTO XapaKTepa HKOJIOTMUECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEMbI;

OCO3HaHMS HEOOXOJMMOCTH MCIOJIB30BaHMS JOCTHXKEHUM XMMMHU ISl peIIeHUs] BOIIPOCOB
PalMOHAIBHOTO PUPOIOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHSA NEUCTBUHM, NMPHUHOCAIIUX BpPEX OKPYXKAIOIIEW INPUPOIHON Cpene,
YMEHMsI TPOTHO3UPOBATh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUICHUs, 3KOJOTMYECKOW KYJBTYpPBI, OIBITA
NEATEIbHOCTH  JKOJOTMYECKOM  HANPABIEHHOCTH, YMEHUA pPYKOBOJACTBOBATHCS HMHU B
MI03HABATEIbHON, KOMMYHUKATUBHON M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHMSI aKTUBHO
MPOTUBOCTOSATH MJICOJIOTHH XeMopoOuH;

7) IEeHHOCTH HAYYHOT'0 TIO3HAHUS:

C(OPMHPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPaKTUKU;

MOHUMaHMs cHeuu(UKY XHMUM KaK HayKd, OCO3HaHusi €€ poiud B (HOPMUPOBAHHUU
paIMOHaIBLHOTO HAYYHOI'O MBIIUIEHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBIeHHs 00 OKpYyKaroleM
MHpE KaK O €JUHCTBE IPUPOJBI U YEJIOBEKA, B IO3HAHWM IIPUPOJHBIX 3aKOHOMEPHOCTEU U
pelIeHny IpodiieM COXpaHEeHUs TPUPOJTHOIO PABHOBECHS;

yOKIEHHOCTH B 0CO0OM 3HAYMMOCTH XMUMMHU JUIS COBPEMEHHOW LMBWIM3ALMU: B €€
T'YMaHUCTHYECKOW HaIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0asbl MaTepuaibHOU
KYJIBTYpBI, PEIIEHUH TI00aJbHBIX MPOOJIEM YCTOHUYMBOIO pa3BUTHs YEIOBEUECTBA — CHIPHEBOIA,
SHEPreTHYECKOM, MHUIIEBOW M JKOJIOTUYECKOM O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
o0ecreYeHnn YCIOBHI YCIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaKJOr0 4YJeHa
00I11eCTBA;



€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH: TITOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJydYaeMbIe 3HAHUS IS
aHamM3a W OOBSCHEHHUS SIBICHHI OKPYXAIOMICTO0 MHUpa M MPOUCXOIAIIMX B HEM H3MCHEHHIA,
YMEHHSI JIeJIaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LIEJBIO MOJTYYEHHSI TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHUS JUIsI PEIICHUS TPOoOieM
B PCAIbHBIX )KMU3HCHHBIX CUTYaIUIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENILCKOM e TeTbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWA 1O XHMHH B COOTBETCTBHHM C JKU3HCHHBIMH
MOTPEOHOCTSAMU;

UHTEpEca K OCOOCHHOCTAM TpyAda B pa3muyHbiX cdepax mnpodeccHoHaIbHOM
JESITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble pe3yJbTaThl OCBOCHHS Y4YEOHOTO IpenMera «XUMUs» Ha YpOBHE
cpeaHero o01ero oopa3oBaHus BKIIOYAIOT:

3HaYMMble IS (DOPMHUPOBAHHST MHPOBO33PEHUS OOYUYAIOMIUXCS MEKIUCIUIUIMHAPHEIE
(MexnpeaMeTHbIE) 00LIeHAYUHbIE IOHATHUS, OTPAXKAIOLIHE LEIOCTHOCTh HAYYHOH KapTHHBI MHpa
u CHCHI/I(bI/IKy MCTOAOB IMO3HAHM:A, UCIIOJIB3YEMbIX B €CTCCTBCHHBIX HAayKaX (MaTepI/IFI, BEUICCTBO,
SHEprus, sIBIEHUE, MpOoLecc, CUCTeMa, HAayyHbIH (aKkT, MPUHLUI, TUI0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCCIIEI0BaHKE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHUE);

YHHUBEpCAJIbHbIE yueOHbIe JNEeUCTBUS (mo3HaBaTebHbIE, KOMMYHUKaTHBHBIE,
perynasTHBHBIE), obOecreunBaonme (HopMupoBaHHe (YHKIMOHAIBHOH TI'PaMOTHOCTH H
COLMAJIbHOW KOMITETEHIIUN 00yJaroIuXcs;

CIIOCOOHOCTh ~ OOY4arOIIMXCS ~ MCHOJb30BaThb  OCBOGHHBIC  MEXIUCHUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpcalbHble y4yeOHble JEHCTBHS B IIO3HABATENBHOM U
COLIMAJIBHOM ITPAKTHKE.

MeranpeamMeTHbie Pe3yJabTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMH YUCOHBIMU
[I03HABATEJIbHBIMA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JACHCTBUSAMU.

Osjaaaenue YuuBEpcCaJdbHbBIMU y‘leﬁHbIMI/l NMO3HABATEJbHbLIMHU I€HCTBUSIMMU

1) 6a3oBble JIOrUYecKHe AeiiCTBHS:

CaMOCTOATENbHO (OPMYIMPOBATh M aAKTYaJU3MpOBaTh MpoOJEMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpENeNATh IeNIM JESITeNbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMHU LIEJISIMH;

HCIIOJI30BAaTh IIPU OCBOCHHUU 3HAaHUU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA — BBIACIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTaHaBIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BAThH
COOTBCTCTBYIOIIUEC IMOHATUA JIA O6T)$ICH6HI/I${ OTACIBbHBIX q)aKTOB n 5[BJ'I€HI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(UKAIIMY BEIECTB U XUMHUYECKHUX PEAKIIHiA;

YCTaHaBJIMBATb NPUYIUHHO-CJICICTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTMYECKUE paACCYXIEHUsS (MHAYKTHBHBIC, JEIYKTUBHbIC, IO aHAJIOTHUH),
BBISABJIITE 3aKOHOMCPHOCTH W IMPOTHUBOPECUNA B pacCMaTpUBACMBbIX SBJICHUMAX, (bOpMy.]'II/IpOBaTB
BBIBOJIbI M 3aKJIFOUCHUS,

IMPUMCEHATH B IMPOIECCE MO3HAHUA, UCIIOJIB3YCMbIC B XUMHUU CHUMBOJIMYCCKUC (3HaKOBBIe)
MOJIETIH, TPE0OPa30BBIBATH MOJICTFHBIC IPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOIT) dJIEMEHTA,
XxuMudeckas (opmysia, ypaBHEHHE XHUMHUYECKOW PpEAKIMW — TMPU PEIIeHUH y4eOHBIX



[IO3HABATENNBHBIX U IPAKTUYECKUX 3a/ad, NMPUMEHATh HAa3BaHHbIE MOJEJIbHbBIC MPEICTaBICHUS
IS BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB N3Y4aEMbIX BEIIECTB M XUMHUECKUX PEAKIIUN.

2) 0a3oBbIe HCCJIe0BaTEIbCKHE 1eHCTBUSI:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIECTB U XUMUYECKUX PEAKIIHIA;

¢dbopMynMpoBaTh LENM M 33Ja4d  HUCCIEJOBAaHUS, MCIOJIb30BaTh IIOCTABIECHHBIE U
CaMOCTOSITENTFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 POBEPKE NMPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

BJIAJICTh HABBIKAMU CaMOCTOSATEIBHOTO IUIAHUPOBAHHMS M MPOBEACHUS YUCHHUECKUX
HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHUsI HAOIIOAATh 332 XOJOM IIPOLEcca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyJIUpOBaTh OOOOLICHHS W BBIBOJBI OTHOCHUTEIILHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUYECKOM HCCIEeI0BaTEIbCKOW M IPOEKTHOM JesTeIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHHUs
IIPAKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3InYHbIX METO/I0B MIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  PA3JIMYHBIX HUCTOYHUKAX HHGPopMalMU (HAy4YHO-NOMYJIspHAs
JIUTEepaTypa XHMMHYECKOTO COJEp)KaHWs, CIpaBOYHbIe TmocoOusi, pecypcel HHTepHeTta),
aHATM3UpPOBaTh MH(OPMAIMIO pA3IUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUECKU
OLIEHUBATH €€ I0CTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(dbopMynMpOBaTh 3alpOoChl U IPUMEHATh pa3lUYHbIE METOJbl IMpPH IOUCKE M OTOOpe
nHpopManuu, He0OXOAMMOM IS BHITTOJHEHHS YU€OHBIX 3a7a4 ONPENeIEHHOTO THIIA;

pUOOpeTaTh OIBIT MCHOIb30BAHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacraBieHUs HUH(GOpMALUU (CXEMBI,
rpaduku, [uarpamMmmbl, TaOJIUIbI, PUCYHKHU U IPYTHUE);

UCIOJb30BAaTh HAYYHBIM SI3bIK B KauecTBE CpeJICTBa INpU paboTe C XUMHUECKOU
uHbOpMaNMel: MPUMEHSATh MEXKIpeIMeTHbIe ((U3NYEeCKne M MaTeMaTHYeCKHe) 3HAKd U
CHUMBOJIBI, (pOopMyJibl, a0OpEBUATYPbI, HOMEHKIIATYPY;

MCTIOJIB30BATh M MIPE0OPa30BHIBATH 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OBnaneHne YHuBepCaJbHBIMU KOMMYHUKATUBHBIMHU JeCTBUSIMM

3aaBaTh ~ BONPOCHI IO  CYHIECTBY OOCyXJAaeMoill TeMbl B  XOe Juajora
W/WAM TUCKYCCHUM, BBICKAa3bIBaThb HJEH, (POPMYIMPOBaTH CBOU MPEUIOKEHHUS] OTHOCUTEIBHO
BBIIIOJIHEHUS TIPEJIOKEHHON 3a/1a4u;

BBICTYNATh C IPE3EHTALMEN pe3yJbTaTOB IO3HABATEIBLHON JEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIA COBMECTHO CO CBEPCTHHKAMU IIPU  BBIIOJHEHUH XUMHYECKOTO
AKCIIEPUMEHTA, MPaKTUUYECKOH paboThl IO HCCIEJOBAHMIO CBOMCTB HM3y4aeMbIX BEIECTB,
peanu3anuu y4eOHOTo IIPOEKTA u bopmynupoBaTh BBIBOJIBI
[0 pe3yiJbTaTaM MpPOBEAEHHBIX HCCICAOBAHUM IMYTEM COIJIACOBAHMS MO3ULUN B XOJeE
o0CyXk/1eHUsI 1 00MeHa MHEHHSIMH.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYLIECTBIIATH CBOIO II03HABATEIBHYIO ICSATEIBHOCTD,
onpezensis e€ el W 3aJlayd, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeaaraeMplii alropuT™M JAEUCTBUN MPU BHIOJHEHUM Y4E€OHBIX M HCCIIEIOBATENbCKUX 3ajad,



BBIOMpaTh Hanbosee F(h(HEKTUBHBIN CMIOCOO UX PEIICHUs C YIETOM TOJYYCHHST HOBBIX 3HAHUH O
BCIIIECTBAX U XUMHNUYCCKUX peaKHI/I}IX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESATEITBHOCTH Ha OCHOBE CaMOaHAIMW3a U
CaMOOLICHKH.

INPEAMETHBIE PE3YJIbTATbBI

10 KJIACC

[IpeameTHbie pe3ynabTaThl 0CBOEHUA Kypca «OpraHnyeckas XUMHsD» OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEICTABICHUN O XUMUYECKON COCTABIISIONICH €CTECTBEHHO-HAYIHON
KapTUHBI MHpA, POJIU XUMHUH B TO3HAHUU SIBJICHUU MPUPOJBI, B (POPMUPOBAHUM MBILUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIMOHAILHOW TPAaMOTHOCTH, HEOOXOIUMOW JUIsi peIleHus
MPAKTUYECKUX 3a7ad M HSKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOAHOM CpeJE;

BJIAJICHUE CHCTEMOW XUMHUYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAOIINE
MOHATUA (XUMHYECKUH JIEMEHT, aTOM, SJIEKTPOHHAsI 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEILHOCTh, XHMMUYECKasi CBs3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpall€HHas), MOJb, MOJSpHAs Macca, MOJIAPHbIA O0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYMIa, pauKan, H30MEpHusi, U30MEpbl, TOMOJIOTUYECKUN psiji, TOMOJIOTH,
YIJIEBOAOPObI, KUCIOPOJ M a30TCOAEPKAIINE COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSIMHEHHUS ); TEOPUHU U 3aKOHBI (TEOPUSI CTPOCHHUS OPraHUYEeCKUX
BemectB  A. M. ByrtnepoBa, 3akOH COXpaHEHHsSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI $3bIK XMMHUM; MHPOBO33PEHUECKHE 3HAHHU, JIEKAIIME B OCHOBE MOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XUMUYECKHX SIBJICHUN, (PAKTOJIOTHICCKUE CBEIICHUS O CBOWCTBAX,
cocTaBe, OJyYeHUH 1 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIIIUX OPraHUYEeCKUX BEIIECTB B OBITY
Y PAKTUYECKOM JIESITEIbHOCTH YEIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTEpHbIE MPU3HAKK MOHSATHH, YCTaHABIUBATDH
MX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS TPU OMUCAHUK COCTaBa, CTPOEHUS U
MpEBpaIICHUI OPraHUYECKUX COCIMHEHU;

c(hOPMUPOBAHHOCTh YMEHUN HCIOJIH30BAaTh XUMHUYECKYI0 CHUMBOJHMKY JJII COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (hOPMYII OPraHMYECKUX BEIIECTB
Y YpaBHEHUU XUMHUYECKUX PEaKIMi, N3rOTaBIMBATh MOJIEIHM MOJIEKYJ OPTAaHHMYECKUX BEIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB 10 MX COCTaBy W CTPOEHHUIO K ONpeAeNEéHHOMY KJIacCy/TpyIie COeIUHEHUN
(YrneBomopoibl, KHCIOPOJ H  a30TCOJAEpIKAIIUEe COEAMHEHHUs, BBICOKOMOJEKYIISIPHbBIC
COeMHEHMS), AaBaTh UM Ha3BaHus o cuctemaruuyeckoit Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBHAIIbHBIE HA3BaHHS OTIEIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIHJIEH,
alleTUJIeH, STHJICHTJIMKONb, TIUIEpUH, (eHomn, ¢opManbaerui, ameTanbAeruja, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBAas KHUCIIOTa, CTEAPUHOBAsI KHUCIOTa, TIII0KO03a, (DpyKTO3a,
Kpaxmall, [eJUTI0103a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHUS OMPEIEIATh BHUIABl XUMHYECKON CBSI3M B OPTaHMYECKHUX
COeMHEHMX (OIMHAPHBIE U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHUS TPHUMEHSATH TOJIOKEHHUS TEOPUU CTPOCHUS OPTaHUYECKHUX
BemiectB A. M. bytiepoBa st 00bsiCHEHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHSI MaCChl BEIIIECTB;

chOpPMUPOBAHHOCTh YMEHHUH XapaKTepuU30BaTh COCTaB, CTPOCHUE, (UINYECKUE W
XUMUYECKUE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH PAa3IMYHBIX KJIACCOB OPTAHMYECKUX BEIIECTB
(MeraH, »TaH, OSTWJIEH, MNPOMWJIEH, aleTWIeH, OyraaueH-1,3, merwnOyramuen-1,3, OeH301,
METaHOJI, dTAHOJI, dTHJICHIJIMKOJb, TIHIEPUH, (EHOJ, aleTadbJAeTu I, MypaBbUHAs U YKCYCHas



KHCIIOTBI, TJIIOKO3a, Kpaxmal, NeJI003a, aMHUHOYKCYCHas KHCIIOTa), WUIIOCTPUPOBAThH
T€HETUYECKYIO CBSI3b MEXKJy HUMHU YPAaBHEHUSIMU COOTBETCTBYIOIIUX XMUMHYECKUX PEAKIUU C
HCIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMUPOBAHHOCTh YMEHHUS XapaKTePU30BATh HCTOYHUKUA YTIECBOJOPOIHOTO CHIPhS
(HedTh, TMPUPOAHBIA Ta3, Yrojib), CIOCOOBI MX TEPEpadOTKH M MPAKTHUYECKOE IPUMEHEHUE
MIPOAYKTOB MEpepadOTKH;

c(OPMUPOBAHHOCTh YMEHUW TPOBOJIUTH BBIYUCICHHUS IO XHMMHUYECKUM YpPaBHEHUSAM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA WJIM NPOAYKTa PEAKIHMU O H3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM NIPOJIYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHHI BIIaJE€Th CUCTEMOMN 3HAHUI 00 OCHOBHBIX METOJaX Hay4HOIO
MO3HAHMS, MCIOJb3yeMbIX B XHMHUHM TPH HM3YUYCHUH BEIIECTB M XUMHUYECKUX SIBJIICHUU
(HaOnrogeHue, W3MEpEHUe, OSKCIEPUMEHT, MOJCIMPOBAHUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKUE 3HAHUS ISl IPUHATUS PEHICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEUIECTBAMHU U UX PUMEHEHHUEM;

c(hOpPMUPOBAHHOCTh YMEHHI COOMIOJATh MpaBWiIa MOJb30BAHUS XUMUYECKOW MOCYION H
nabopaTopHbIM 000pyI0BaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH T10 BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOIHATH XUMHUYECKUHA SKCIEPUMEHT
(mpeBpailieHUs] OPraHUYECKUX BEIIECTB IMPU HArpeBaHUH, MOJIYYCHUE ITUICHA W H3YYEHHE €ro
CBOMCTB, KAayeCTBEHHbIC pEAKIIMM OPraHMYECKUX BEIIECTB, JeHATypalus OelIKOB MpHu
HarpeBaHuM, [BETHBIC PEaKIMK OEJIKOB) B COOTBETCTBUH C MpaBUJIAMU TEXHUKH O€30MacHOCTHU
mpu oOpallleHuu ¢ BEIIeCTBaMU U JIa0OpATOPHBIM OOOPYIOBAaHUEM, MPEJICTABIATh PE3yIbTaThI
XUMHYECKOTO SKCIICpUMEHTa B (opMe 3amuCH ypPaBHEHUH COOTBETCTBYIONIMX pEAKIHA U
(bopMynHUpOBaTh BBHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIM3HPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U APYrux);

cOPMUPOBAHHOCTh YMEHUW COONIOAATh MpaBWJIa DKOJIOTHYECKH IeIecoo0pa3Horo
MOBEJICHUA B OBITY M TPYAOBOH JEATEIHHOCTH B IEJAX COXPAHEHUS CBOETO 370POBBS U
OKpY>Karolllell IPUPOJIHOM Cpelibl, OCO3HABATh OMACHOCTh BO3/EWUCTBUS HA JKUBBIE OPraHU3MbI
ONpeeaEHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHsaTe Ha
npuMepax CrocoObl YMEHBIIICHHs] U TIPEJIOTBPAICHUSI UX BPEIHOTO BO3JCUCTBHUS Ha OPTaHU3M
YEJIOBEKa;

JUIsl O0y4YaroIMXCcs ¢ OTPAaHUYECHHBIMH BO3MOXKHOCTSMH 370POBBS: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMUYECKUX SBIICHUI;

JUISL CIIETIBIX M CIA0OBUIALINX 00YYaIOIIMXCS: YMEHHE UCIIOJIb30BaTh Pebe()HO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHUs Kypca «OOmass u HeopraHuueckas XHUMUS»
OTpaXKaroT:

c(OPMUPOBAHHOCTh MPEJCTABICHUNH: O XHUMHUYECKOW COCTaBIISIIOIIEH €CTECTBEHHO-
HAy4YHON KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBICHUH NPUPOJIBI, B (OPMHPOBAHUU
MBIIUIEHUSI U KYJIBTYpPhl JMYHOCTH, €€ (YHKIUOHAJIHLHOW TPAMOTHOCTH, HEOOXOAMMOMN ISt
pelieHusT MPaKTUYECKHX 3a/ad ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

BJIQJICHUE CHCTEMOM XMMHMUYECKHX 3HAHMM, KOTOpas BKJIKOYAET: OCHOBOIOJAraroLIne
MOHATHS (XMMHUYECKHI 3JICMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O00BEM, BaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEHEHb
OKHCJICHUs, XHMHUYECKass CBA3b (KOBaHeHTHaﬂ, HOHHAas1, MCETaJllInYeCKasd, BOJIOpOJIHaFI),



KpUCTAJUIMYECKAasl  peIIE€TKa, THUIBI XHMHMYECKUX  PEaklMil, pacTBOpP, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS JUCCOLMALUSA, OKUCINUTENb, BOCCTAHOBUTEND, CKOPOCThH
XUMHUYECKOM  peaklMH, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHbI  (Teopus
AJIEKTPOJUTUYECKON auccouuanuu, nepuoanueckuii 3akon JI. M. MenneneeBa, 3akoH
COXpAHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHMS W IPEBPALICHUS SHEPIUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XUMHHM, MHPOBO33PEHUECKHUE 3HaAHMSI,
JeXalKe B OCHOBE IIOHMMAHHUS MPUYMHHOCTH U CHUCTEMHOCTH XHMMHYECKUX SIBJICHM,
(baKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJYYCHHUH U O€30MacHOM HCIOJIb30BAHUHU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUYECKOM JIEATEIBHOCTH YEIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHBbIC MPU3HAKK MOHATUH, YCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUSA MPU OMMCAHMM HEOPraHUYECKHX
BEILECTB U UX IIPEBPALLCHUI;

c(OPMUPOBAHHOCTh YMEHHUIl HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJUKY JIJISI COCTAaBJICHUS
dbopMyn BeIIECTB M ypAaBHEHMH XHWMHUYECKHUX pPEaKLIUH, CHUCTEMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) wm TpuBHanbHBIC Ha3BaHHUS OTACIBHBIX HEOPraHWUYECKHX BEIICCTB (yrapHbIi Tas,
YIJIEKUCIBIA Ta3, aMMHUaK, TaméHas M3BECTb, HErali€Has W3BECTb, NHUTbEBas COJA, NMHUPUT U
ApyrHe);

c(OPMHPOBAHHOCTH YMEHUH OIPEIENIATh BAJICHTHOCTh U CTETICHb OKHCICHUS XUMHYECKIX
AJIEMEHTOB B COCIUHEHUSIX PA3TUYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJIGHTHAs!, HOHHAS,
METaJIJINYECKasi, BOJOPOAHAS) B COCAUHEHMSIX, TUI KPUCTAIIMYECKOW PEmETKHM KOHKPETHOI'O
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMUecKas), XapaKTep Cpelbl B BOJIHBIX
pacTBopax HEOPraHMYECKUX COCIUHEHUI;

c(OpPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAATIC)KHOCTh HEOPraHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeIEHHOMY KJIACCY/TPYIIIe COSAUHEHNH (TIPOCThIE BEUIECTBA — METAJUIBI U
HEMETAaJlJIbl, OKCHU/IbI, OCHOBAHHUSI, KUCIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUH  PACKPBIBATH CMBICH  MEPHOAMYECKOro 3akoHa  Jl.
W. MenneneeBa u JEMOHCTPUPOBATH €ro CHCTEMATHU3HPYIOIIYIO, OOBSCHUTEIBHYIO U
IIPOrHOCTUYECKYIO (PYHKIINH;

chOPMUPOBAHHOCTh ~YMEHUH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUECKUX 37eMeHTOB 1—4 nepuonos Ilepuoanueckoil cucteMbl XMMHUYECKUX 3JIEMEHTOB /.
. MenneneeBa, UCIONb3ysl MOHATHS «S-, P-, d-3JEKTPOHHBIC OPOUTAIN», «IHEPreTHUYCCKHUEC
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHX JJIEMEHTOB M HX
COEIUHEHMI MO nepuogaM M rpynnam llepnoanueckoil cUCTEMbl XMMHUYECKUX 3J€MEHTOB [l
U. Menneneena;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepH30BaTh (OMUCHIBATh) OOIIIE XUMUYECKIE CBOWCTBA
HEOPraHMYECKHUX BEIECTB Pa3IMYHbIX KJIACCOB, MOJTBEPKIATh CYIIECTBOBAHUE IN€HETHUECKOMN
CBSI3M MEXJy HEOPraHWYECKMMH BEIECTBAMHM C IIOMOIIBIO YPABHEHMM COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIINI;

c(hOPMUPOBAHHOCTh YMEHHUSI KIACCU(PUIUPOBATH XMMHUYECKHE PEAKIMH IO Pa3TMYHBIM
npu3HakaM (YHUCIy W COCTaBy pEarupyrolIMX BELECTB, TEMJIOBOMY 3(PQeKTy peakuuu,
M3MEHEHMIO CTEeNEeHEH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YIaCTUIO KaTalln3aTopa);

c(OPMUPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS PEaKUUil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalIE€HHBIE YPaBHEHHsS peaKlUuii HOHHOTO OOMEHAa, YUMTHIBAsI YCIOBUS, MPH KOTOPBIX ITU
peaxkuuu UayT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH NPOBOAMTH PEAKIMH, MOATBEPXKIAIOIINE KadeCTBEHHBIN
COCTaB pa3UYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTh ONBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OPMUPOBAHHOCTh YMEHHUU PACKPBIBATh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBHUTEIHHBIX
peaKIMii TOCPEICTBOM COCTABIEHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

c(OPMUPOBAHHOCTh YMEHUHN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3nuYHBIX (PAKTOPOB; XapakTep CMEIICHHs XWMHUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3zeicTBus (mpuniui Jle [llatense);



c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepU30BaTh XUMHUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJYYeHHUSI CEPHOM KHUCIOTHI, aMMHUaka, a Takke C(HOPMUPOBAHHOCTh
Ipe/cTaBiIeHU 00 OOIIMX HAyYHBIX MPHUHIMIAX M KOJOTHYECKHX IMPOOJIeMax XMUMHYECKOTO
IIPOU3BOJICTBA;

cOPMUPOBAHHOCTh YMEHUU TPOBOJUTH BBIUKCICHHUS C HUCIHOJIb30BAaHUEM MOHSTUS
«MaccoBasi JI0Ji1 BEILIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHHM Ta30B MPU XUMHUYECKHUX
peaxknusax, Macchbl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BeEIlECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIUH BEHIECTB, TEIUIOBOrO 3(PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAHEHHUs MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS SHEPTUU;

c(hOPMUPOBAHHOCTh YMEHHUI COOIOIATh MpaBUIa MOJB30BAHUS XUMUYCCKOW MOCYAON H
nmabopaTopHbIM 000pyI0BaHUEM, a TAaKXKe IpaBuiia 00OpallleHus ¢ BeIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M BBIMOJIHATH XUMHUYECKUHA HSKCIEPUMEHT
(paznmokeHue ImepokcHjaa BOAOpPOAa B NPHUCYTCTBUM KaTalu3aTopa, OIPEIAECIEHHUE CPENbl
PacTBOPOB BEILIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (AKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIMU, PEaKklud HWOHHOTO OOMEHa, KAa4eCTBEHHBIC pEeakluu Ha
cynbdar-, kKapOoHAT- U XJOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEUICHUE IKCIIEPUMEHTAIbHBIX
3amauy no Ttemam «Metawwte» u  «HemeTtamnbl») B COOTBETCTBUU C TPaBUJIAMHU TEXHUKU
6e3omacHOCTH Mpu 00pallleHnuH ¢ BEUIECTBAMH U JIa0OpaTOPHBIM 000PYI0BaHHEM, MPEACTABISAThH
pe3yibTaThl XMMHUYECKOTO SKCIepUMEHTa B (OpMe 3amucu YpaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYSCKHA aHAIM3UPOBATH XUMHUYECCKYIHO HH(OpMAIHIO,
MOJIyYaeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOM KOMMYHMKAIuu, WHTepHET u
JIPYTHX);

chOpPMUPOBAHHOCTh YMEHUH COONIOAATh TMpaBWJIa HKOJOTMUECKHU LEeIecoo0pa3Horo
MOBEJICHUsI B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHS CBOETO 3/0POBBS U
OKpY’Karollled MPUPOJHON Cpelibl, 0CO3HABATh ONACHOCTh BO3JEHCTBUSI HA KUBbIE OPraHU3MBbI
onpeeEHHBIX BEIIeCTB, MoHUMAast cMbici nokasarens [1JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBUIEHUS U MIPENOTBPALICHUS UX BPEIHOTO BO3/ICUCTBUS HA OPraHU3M UYEJIOBEKa;

JUISE OOYYAOIIUXCS ¢ OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI: YMCHHE MPUMCHSITH
3HaHUS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SBJICHMIA;

JUIS CIIETIBIX M CIA0OBUIALINX 00YYaIOIIUXCs: YMEHHE UCIIOJIb30BaTh PeNbe()HO-TOUEUHYIO
cucremy obo3nauenuii JI. bpaitns mist 3anucu xumudeckux Gopmyi.



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

IIpenmer opraHm4yeckod XWMHUH: €€ BO3HUKHOBEHHE, pa3BUTHE U  3HAYCHHUE
B IIOJIyUEHUHU HOBBIX BEILIECTB U MaTepuaoB. Teopus CTPOEHMsI OPraHMYECKUX COCTUHEHUH A.
M. bytnepoBa, €€ ocHOBHbIE NOJOXKeHUA. CTPYKTYpHbIE (OPMYJIbI OPraHMYECKUX BELIECTB.
I'omosorus, nzomepus. XUMHUYECKas CBsSI3b B OPraHUYECKUX COEAUHEHUAX — OJMHApHbIE U
KpaTHBIE CBSI3H.

[IpencraBnenue o kiaccu(pUKAUU OPraHUYECKUX BenlecTB. HoMeHkmaTypa opraHmuecKux
coeMHEHUIl (cucremaTuyeckas) M TpPUBUAIbHBIE HAa3BaHMA BaKHEHIINMX MpeJcTaBUTENEH
KJIACCOB OPraHMYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYCHMs BELIECTB M MX NPEBPAILEHUN: O3HAKOMIICHHE C
o0pa3iaMu OpraHMYECKUX BEIIECTB W MaTepHajaMH Ha WX OCHOBE, MOJECIMPOBAHHE MOJIECKYI
OpPraHUYECKUX BEIIECTB, HAOJIOJEHUWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX ONBITOB IO
IIPEBPALICHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBiIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKUH psA. Meran M 3TaH — NpOCTEHIINe
IPEJCTaBUTENIN AJIKAHOB: (PU3MUECKHME M XHUMHMYECKHE CBOMCTBa (peakuuu 3aMelleHUus U
TOpPEHMS), HAX0X/IEHNUE B IPUPOJIE, TOTYyUEHHE U TPUMEHEHNE.

AJKeHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psifl. DTWIEH U IPONWIEH — IPOCTEHIIne
MIPEICTaBUTENIN QJIKEHOB: (DU3MUYECKME U XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJJOreHUPOBAHUS, THAPATALlUH, OKUCIECHHS U TIOJIMMEPU3alliu ), MOJydeHHUEe U IPUMEHEHHE.

Anxaguensl: Oyramguen-1,3 u merunOyranueH-1,3: crpoeHHe, BaXHEHUIINE XUMHUYECKUE
CBOMCTBa (peakuus noauMepuszanun). [lonmyueHre CHHTETHYECKOT0 KaydyKa U Pe3UHBI.

AJKUHBI: COCTaB M OCOOEHHOCTHM CTPOEHHS, TOMOJOTHYECKHM psia. AneruiaeH —
NPOCTEUIINI MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHe U XUMUYECKHE CBOICTBa
(peakuuy rUAPUPOBAHUS, FAIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, crpoeHue, (u3MYecKHMe W XMMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUSA W HUTPOBaHMs), TOJyYeHHUE U HpUMEHEHue. Tonyon. cocmas, cmpoenue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumenenue. TOKCUYHOCTh  apeHOB. ['eHeTnueckas  CBSI3b  MEXIy  YIJIEBOJOPOJAMHU,
MIPUHAUJIEKANIMMU K Pa3IU4YHBIM KJIacCaM.

[IpupoaHble UCTOYHUKH YTIIEBOAOPOAOB. [IpupoaHbIi Ta3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTku He(TH: TMEperoHka, KpeKUHT
(TepMUYECKH, KaTaTUTHUECKUi), nupoau3. [IpoaykTel nepepaboTku He(TH, UX TPUMEHEHHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroJib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHHs BELIECTB M WX MpEBpallleHUN: 03HAKOMIIEHUE C
o0pasiamMu MmiacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroaby, MoaennpoBaHue
MOJIEKYJ1 YIJIEBOJOPOJOB U TaJlOT€HONPOM3BOAHBIX, IPOBEIECHUE IPAKTHUYECKON pPalOoThI:
IIOJIy4YEHHUE 3TUIIEHA U N3YUYEHUE €r0 CBOMCTB.

PacuérHeble 3anaum.

Bbluuciienuss mo ypaBHEHHMIO XHMMHUYECKOM peakiuu (Macchl, 00bEMa, KOIWYecTBa
HCXOJHOTO BEIIeCTBAa MJIM NPOAYKTAa peaklUd MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WM MPOJYKTOB PEAKIIUN).

Kucnopoacoaepxanye oprannyeckue coeAuHeHUs1




[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHON: CTpPOEHUE, (PU3MUecKue u
XMMHUYECKHE CBOMCTBA (PEAaKLMM C AKTUBHBIMH METaJlJIaMM, TaJOr€HOBOAOPOJaMH, TOPEHHUE),
IpuMeHeHue. BonopoiHble CBA3M MEXIy MOJIEKYJIaMHd CIUPTOB. J(elicTBHE METaHOJIa U ATaHOJIA
Ha OpPraHH3M YeJIOBEKa.

MHOroaTroMHbI€ CHHUPTHL. OTHIEHTJIMKOIb M TIULEPUH: CTpOCHME, (U3MUecKHe U
XMMHUYECKHUE CBOMCTBA (B3aUMOJIEHCTBUE CO LIEIOYHBIMU METAJIJIaMH, KAaU€CTBEHHAs PEaKIUsl Ha
MHOTOaTOMHbIE cHUpThI). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa U
STWJIECHIJIUKOJIS.

@DeHod: CTpPOEHUE MOJIEKYINbI, (U3HUECKUe M XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denona. llpumenenue penomna.

Anpneruabl U kemouwvl. Dopmanpierun, areTtaabAerui: CTpOeHHE, (QU3NYECKHE U
XUMHUYECKHE CBOMCTBA (pEaKkLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAauE€CTBEHHBIE pEaKIUM),
MOJIy4YEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE Ipe/eIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbUHasi U YKCYCHasi KUCJIOTBI:
CTpoeHue, (pu3nvecKkre U XuMUYEeCKe CBOWCTBa (CBOMCTBA, 001IMe s KJIacca KUCIIOT, PeaKIIHs
TepuUKaAMK), TONydyeHHe U mpuMeHeHne. CTeapuHOBass W OJEHHOBAs KHCIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEUCTBUE.

Crnosxxuble 2Gupbl Kak MPOU3BOJHbIE KapOOHOBBIX KHCIOT. ['MAPONH3 CIOKHBIX 3(PHUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. buosornueckas posib KUPOB.

VYrneBojbl: cocTaB, KiaccuuKaius yrieBoaoB (MOHO-, - U MoaKrcaxapusl). ['moko3a —
MPOCTEUIINI MOHOCAaXapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJbI, (PM3UYECKUE U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ ruapokcunom wmeau(ll), oxucieHne aMMHUayHBIM PaCTBOPOM
okcuga cepeopa(l), BoccraHoBieHHE, OpOKEHHE TIIOKO3bI), HAxXOXJIEHHWE B MPHUPOJIE,
pUMeHeHue, ouonoruueckas poib. DotocunTes. OpyKTo3a KAk U30MEP IIIFOKO3BI.

Kpaxman u nemironosa kak npupojiHele noiaumepbl. CTpoeHue Kpaxmaya U IeJIIH0I03bI.
duznyeckre 1 XMMHUYECKHUE CBOICTBa Kpaxmaina (TUIPOJIN3, KaYeCTBEHHAS PEaKIUs C HOJOM).

OKCIIEpUMEHTAJIbHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALlEHUH: MpPOBEICHUE,
HaONIOJICHWe U OINHCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KayeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OkucieHue sTaHona okcuaom wmeau(ll)), MHOrOaTOMHBIX
cupTOB (B3auMoJjeiicTBue riaumuepuHa c ruapokcugoM Meau(ll)), ampnerunoB (okucieHue
aMMHauHbIM pacTtBopoM okcuga cepedpa(l) um ruapoxcupom Mmemu(Il), B3ammoneiicTBue
KpaxMana ¢ HOAOM), MpPOBEAECHUE MPaKTHUYECKOM padoThl: CBOMCTBa pacTBOpa YKCYCHOM
KHCIIOTBHI.

PacuérHpie 3a1ayn.

Bbruncnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Maccel, 00BEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBa WJIM TPOJYKTAa PEAKIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIIH).

A3oTconepiKaliye OpraHn4eckie COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(pOTepHbIE OpraHnyecKue coequHeHus. Pru3nueckrue 1 XUMUYECKUe
CBOWCTBAa aMHHOKHCIOT (Ha MpHUMepe TIJIHMIMHA). buonornyeckoe 3HaYeHHE AMUHOKHCIOT.
[TenTuae!.

benkyn kak mpuUpOHBIE BBHICOKOMOJIEKYISIpHBIE coefuHeHMs. [lepBuuHas, BTOpu4Has u
TpeTHYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOIlCTBa O€NKOB: THUJIPOJIU3, JEHATypalus,
KayeCTBEHHBIE pEaKMy Ha OEJIKH.

OKCIIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MPEBpalleHUI: HaONIoJeHHe
ONMCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB MpHU HArpeBaHUH, LBETHHIE
peakmuu 6eIKOB.

BbicokomonekyIsipHbIe COeJUHEHUSA

OcCHOBHbBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BE€HO, CTEIEHb IOJUMEPHU3ALNM, CpPEAHss MoJieKyispHas Mmacca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUIN — MOJIMMEPH3aIUs U MOJUKOHICHCAIIHS.




OKCIIEpUMEHTAJIBHBIC METOJbI M3YYCHMs BEIIECTB M MX NPEBPALICHUIN: O3HAKOMIICHHE C
o0pa3naMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.

MexnpeamMeTHble CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H IpU M3ydyeHUM opraHudeckoid xumuu B 10 kiacce
OCYILLIECTBIISICTCS 4Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTEeCTBEHHO-HAy4YHbIX MOHATHH, TaKk MU
IIOHATUH, ABJIAIOIIMXCA CUCTEMHBIMU JUISl OTJAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OOwe ecTeCTBEHHO-HAy4YHbIC IIOHATHUS: SIBJICHHUE, HAY4HbIM (akT, rumoresa, 3aKoH,
TEOpHs, aHaliM3, CHUHTE3, KIACCU(PHUKAIM, MEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
JKCIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: Marepus, S3HEprus, Macca, aToM, IEKTPOH, MOJIEKYJla, YHEPIETUYECKUNM YPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBA, (PU3NUECKUE BEIMUYMHBI U €IUHHULIBI
UX U3MEPEHUs.

buonorus: knerka, opraHusM, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (pOTOCUHTE3,
OMOJIOTNYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPBI, (HEPMEHTHI).

I'eorpadus: MuHepasbl, TOpHbIE IOPO/Ib, MOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NUIIEeBble MPOLYKThI, OCHOBBI PALIMOHAIILHOIO IIMTAaHUs, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbBIE U KOCMETHUYECKHE ITPENapaThl, MAaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI XUMHH

XuMuyeckuil aiemMeHT. AtoM. Sapo aroma, H30TONBL. DJEKTpOHHas 000J0YKa.
DHepreTHYeCKUe YPOBHHU, MOJYPOBHH. ATOMHbIC OpOHTalH, S-, P-, 0- s3nemenThl. OcoOOeHHOCTH
pacnpeziesieHus: 3JEKTPOHOB 10 OpOUTAISIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOIOB.
DneKTpoHHast KOH(UTYpaLus aTOMOB.

[lepnonnueckuit 3akoH u Ilepuonnueckas cucTteMa XHMMHYECKUX djeMeHTOB /[l
W. MenneneeBa. CBs3p Inepuoaudeckoro 3akoHa M [lepuoaudeckoll CHUCTEMBI XMMHYECKHX
anemenToB JI. Y. MenneneeBa ¢ COBpeMEHHOI Teopueil CTpOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHMsI CBOMCTB XUMHUECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0KHBIX BEIIECTB
0 TpyIIaM U rnepuojam. 3HaueHue NePUOAMYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenne BemecTBa. XHUMHUYECKass CBs3b. BHUABI XUMHYECKOH CBsI3UM (KOBaJEHTHAs
HEeMnoJisipHasl U TOJSpHAas, MOHHas, MeTajuinyeckas). MexaHu3smbl oOpa3oBaHMsI KOBAaJECHTHOM
XUMUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-aKLIENTOpHbIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpUlaTeTbHOCTh. CTeneHb OKUceHns. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOECHMsI. 3aKOH MOCTOSIHCTBA COCTaBa
BeulecTBa. THUIbI KPUCTAJUIMYECKUX PEMETOK. 3aBUCUMOCTh CBOMCTBAa BEUIECTB OT THUIIA
KPUCTAIUIMYECKON PEIIETKH.

[TonsiTre o qucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBasi 101
BELIECTBA B paCTBOPE.

Knaccudpukanus Heopranuyeckux coenvHeHud. HomeHknaTypa  HeOpraHM4eCKHX
BEUIECTB. ['eHeTHYecKas CBsA3b HEOPraHMYECKUX BEUIECTB, MPUHALIEKAIIUX K Pa3IndHbIM
KJIaCCaM.

Xumuueckass peakuus. Kraccudukanus XUMHUECKMX peaklUi B HEOPraHMYECKOW H
OpPraHMYEeCKON XUMUU. 3aKOH COXpPAaHEHHS] MACChl BEILIECTB, 3aKOH COXpPAHEHHs U MpeBpalleHus
SHEPrUM NPU XUMUYECKUX PEAKIUAX.



CkopocTh peaknuu, €€ 3aBHCHMOCTh OT paslWyHbIX (akTtopoB. OOpaTUMBIE pPEaKIIUH.
Xumnueckoe paBHoBecue. DakToOpbl, BIUSAIONIME HA COCTOSTHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpuniun Jle [laTtense.

Onexrponutnueckas auccouuanus. CunbHble U cialOble 310eKTpoiauThl. Cpena BOIHBIX
pacTBOPOB BEUIECTB: KHUCJAsl, HEUTpaIbHAsl, IEJI0YHAS.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE PEAKIIUH.

OKCIEPUMEHTAIIbHBIC METOJIbl M3YYEHHUsI BEIIECTB M WX MPEBPAICHUUN: JEMOHCTpaIuUs
tabimun «[lepuoguveckas cucrema xumudeckux syemeHToB [[. WM. MenpaeneeBa», u3ydeHuUe
Moenei KPUCTAJUIMYECKUX PELIETOK, HaO0JII0ICHHE
Y OTHCAaHUE JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3JI0kKEHHE MMEPOKCHUIA BOAOPOIa B
MPUCYTCTBUU  KaTalnM3aTopa, OMNPEACIICHUE Cpellbl PacCTBOPOB BEIIECTB C IOMOIIBIO
VHUBEPCATHHOTO MHIWKATOPA, PEAKIIMM MOHHOTO 0OMEHA), MPOBEICHUE MPAKTUICCKONH paboThI
«BnusiHue pa3auvHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKON PEeaKITum.

Pacuérnbie 3a/1a4u.

Pacu€tpl o ypaBHEHUSIM XUMUYECKUX PEAKIIMA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCMOJIB30BAHUEM MOHATHS «MACCOBAs J10JIS1 BELIECTBAY.

Heopranuueckasi Xumms

Hewmeramnsl. [Tonoxenune HemeTtamuioB B [leproinueckoil CucTeMe XMMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. PHU3MYECKHME CBOHCTBA HEMETAIIOB.
Annorponusi HeMeTauioB (Ha IpUMEpPE KUCIopoa, cepbl, ochopa u yrieposaa).

XHWMHYECKHE CBOMCTBA BAXKHEUINX HEMETALIOB (TaJOreHOB, cepbl, azora, ¢ocdopa,
yIJIepoJia U KPEMHUS) U UX COCAMHEHUH (OKCHAO0B, KUCIOPOACOAEPKAIUX KUCIOT, BOJIOPOIHBIX
COCIMHCHHM ).

[IpuMeHeHne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertannel. [lonoxenne metaninoB B [lepuoguueckon cucteMe XUMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOSHUS IJIEKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢duzuveckue cpoiictBa MeTauioB. CIIaBBI METa/UIOB. DJIEKTPOXUMHYCCKUN Ps HANPSIKEHUN
METaJIJIOB.

XHWMHYECKHE CBOWCTBA BAKHEHIIMX META/UIOB (HATpHWM, KaJui, KaJdblUHd, MarHwi,
QTIOMUHUM, IMHK, XPOM, KEJI€30, ME/Ib) U UX COCITMHECHUM.

O6mue cnocoObl monydeHus: MeTauioB. [I[puMeHeHue MeTamioB B OBITY U TEXHHUKE.

OKCIEPUMEHTAIbHBIC METOJIbl HM3YUYEHMsI BEIIECTB W HMX TPEBPAIICHUA: H3y4YCHHE
KoJleKiuu «MeTalmipl U CIJIaBbl», OOpa3lOB HEMETANIOB, PEIICHHE SKCIePUMEHTAIbHBIX
3a1a4, HaONIOJCHWE W  ONUCAHHWE JIEMOHCTPAIMOHHBIX W  JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIelicTBHE THUAPOKCHAA ATOMHUHHS C PAaCTBOPAMM KHUCJIOT W IEJIOYel, KauyeCTBEHHbIE
peaKkIny Ha KaTHOHBI METAJIIOB).

PacuérHpic 3a1a4n.

Pacuérel maccel BemiecTBa MM 00BEMa ra3oB MO W3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMH BELIECTB, pacdyérhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) TPOIYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 1 )KU3Hb

Ponp xumun B oOecrieueHUN YKOJIOTHIECKOM, SHEPTETUUECKON U MHIIEBOM O€30MaCHOCTH,
pa3BUTUM MeAUIMHBL. [loHSATHE O HaydyHBIX METOJaxX IO3HAHUS BEHIECTB M XHUMHUYECKHX
peaKkuuid.

[IpencraBnennss 00 OOMMX HAyYHBIX MOPHHIMIAX MPOMBIIUICHHOTO TOTyYEHUS
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHpEe BEIIECTB M MaTEPUAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepHUalIbl,
KOHCTPYKIITMOHHBIE MaTepHalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepHalibl IS DJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuMug U 310pOBbE YEJIOBEKA: IMpaBWia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENAPATOB,
npaBuia 0e30macHOro HCTIOJIb30BaHUS npenaparoB OBITOBOI XUMHH
B TTOBCETHEBHOM JKU3HU.




MexXnpeaMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBSI3€H NMPH M3YYEHUU OOINEH M HEOPTaHUYECKOW XMMHHU B
11 xnacce ocymiecTBISIETCS Yepe3 UCHOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHbIX MOHSATHUH,
TaK M IOHATUM, SBJIAIOIUXCSA CUCTEMHBIMU I OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOm1re ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CHHTE3, Kiaccu(ukauus, NEepUOAUYHOCTb, HAONIOJCHUE, HKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, SIBICHUE.

@dusuka: mMarepus, 3HEPIrUs, Macca, aToM, IEKTPOH, NPOTOH, HEHUTPOH, MOH, M30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJa, YHEPTeTUUYECKUN YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperatHoe
COCTOSIHUE BELECTBA, PU3NYECKHE BEIMUUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorusi: kimeTka, OpraHu3M, 3KOCHUCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELECTB B OpPraHU3MeE.

['eorpadus: MuHepabl, TOpHbIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonOrNA: XUMUYECKasi MPOMBIIUIEHHOCTb, METAJIIYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTepuajoB,  CEIbCKOXO3SAWCTBEHHOEC  IIPOM3BOACTBO,  IMUIIEBas  IIPOMBIIUICHHOCTb,
¢dapManieBTUYECKasi ~ MPOMBILIUIEHHOCTb,  MPOM3BOJACTBO  KOCMETHYECKMX  Ipernaparos,
IIPOU3BOJCTBO KOHCTPYKILMOHHBIX MaTepHUaJIoB, AJIEKTPOHHAs IIPOMBIILIIIEHHOCTb,
HAaHOTEXHOJIOTUH.

COJEP/KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teoperuyeckre 0OCHOBBI OPraHUYeCKONH XUMHH

IIpeamer opraHudeckod XuMHUHU: €€ BO3HUKHOBEHHME, pPa3BUTHE U  3HAYCHUE
B MIOJIyUEHUHU HOBBIX BEILIECTB U MaTepHUajoB. Teopusi CTPOCHMsI OPraHUYECKUX COETUHEHUH A.
M. BytnepoBa, €€ ocHOBHbIE MNOJOXeHUA. CTPYKTypHbIE (OPMYJBI OPraHUYECKUX BEIIECTB.
I'omonorus, nzomepus. XuMHUYECKasl CBA3b B OPraHUYECKHUX COCAMHEHUSAX — OJWHApHBIC H
KpAaTHBIE CBA3H.

[IpencraBienue o KiaaccU(pUKAMU OpraHUYECcKuX BemecTB. HoMeHK1aTypa opraHuueckux
COoeMHEHUIl (cucremMaThyeckas) M TpPUBHAIbHbIE Ha3BaHWs BaXHEHIIMX MpeacTaBUTENEH
KJIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYCHMS BELIECTB M WX NPEBPAIEHUN: O3HAKOMIIEHHE C
oOpa3liaMu OpraHMYEeCKUX BEILECTB M MaTepHajJaMH Ha UX OCHOBE, MOJCIMPOBAHHE MOJEKYI
OpPraHUYeCKUX BEIIECTB, HAOJIOJ€HWE U ONHMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALCHUIO OPTaHUYECKUX BELECTB MPU HarpeBaHUU (IJIaBjieHue, OOyTIIMBaHUE U TOPEHHE).

YriaeBoaopoasl

ATIKaHBI: COCTaB MW CTPOCHHE, TOMOJIOTMYECKUH psaA. MeraH W 3TaH — MpocCTernive
NPEJCTaBUTENIN AJIKAHOB: (U3MUECKHE M XUMHUYECKHME CBOMCTBAa (peaklUuu 3aMelleHHs WU
TOpEeHMs), HaXO0XIEHNE B IPUPOJIE, MOTYyUEHHE U TPUMEHEHUE.

AJKEeHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUN psiA. DTWIEH U NPONWIEH — IMpOCTeNIne
MPEJICTaBUTENIN AJIKEHOB: (U3MYECKHME U XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJJOreHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJTMMEPU3alliN ), OTydeHHEe U IPUMEHEHHE.




Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUUYECKHE
CBOMCTBa (peakuus noauMepuszanun). [lomyuyeHre CHHTETHYECKOTO KaydyKa 1 Pe3HHBI.

ANKHMHBI: COCTaB U OCOOCHHOCTH CTPOEHMs, TOMOJIOTMYECKMH psa. ALETHWIeH —
MPOCTEUIINIA MPEACTABUTENb AIKHHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peaxiuu ruipupoBaHus, raloreHUPOBAHNUS, TUAPATALUHU, TOPEHNUS ), [TOJyUYCHHE U IPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, (U3NYECKHME W XMMUYECKHE CBOWCTBA (peaKiuu
raJJOTeHUPOBAaHUSI U HUTPOBAHUS), MOJIy4YE€HUE U TNpUMeHeHue. Tonyon: cocmas, cmpoeHue,
@usuueckue u Xumuieckue ceolcmea (PeaKyuu 2aio02eHupo8anus U HUMpPOBAHUs), NOLyHeHue U
npumeHnenue. TOKCHYHOCTh ~ apeHOB. ['eHeTMueckas  CBSA3b  MEXIy  YIJIIEBOAOPOAAMH,
MPUHAIEKALTUMH K Pa3IMYHbIM KJIaCCaM.

[IpupoaHble UCTOYHUKM YIiIeBOOpooB. Ilpupoanslil ra3 u nonyTHsle HE(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTku He(TH: TEperoHKa, KPEeKUHT
(TepMuyeckuii, KaTanmuTHueckuit), nuponus. IlpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
MPOMBIIIICHHOCTH U B ObITy. KaMEHHBIH yToJib ¥ IPOJYKTHI €ro MmepepadboTKy.

OKCIIEpUMEHTAJIBHBIC METO/bI M3YYCHMs BEIIECTB M MX NPEBPALIECHUN: O3HAKOMIICHHE C
o0pasiamMu mIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HepTb» u «Yromaby, MoaenupoBanue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJIOT€HONPOU3BOAHBIX, IMPOBEICHHE IPAKTUYECKONH DPAaOOTHI:
II0JIy4Y€HHUE 3TUJIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérneie 3a1ayu.

Bbrluncnenuss mo ypaBHEHMIO XMMMYECKOM peakuuu (Maccel, 00BbEMa, KOJIMYECTBA
MCXOJ/IHOTO BEILeCTBA MJIM MPOJYKTAa PEAKIMU [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIUH).

Kucnopoacoaepaxamme oprannyeckie CoeiHHEHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHON: CTPOEHHUE, (PU3MYECKHE U
XMMUYECKHE CBOICTBa (peaklUuu ¢ aKTUBHBIMH MeETaslaMH, TaJIor€HOBOAOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHbie CBsI3U MEX Ay MOJIEKYJaMHu cUpTOB. JlelicTBUe MeTaHoJIa U 3TaHoJIa
Ha OPTaHM3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHL. OJTWICHTJIUKOIb W TIHUIEPHH: CTpOeHHe, (u3nyeckue W
XMMUYECKHE CBOMCTBA (B3aUMOJCHCTBUE CO IIETOYHBIMU METaJUIaMH, Ka4eCTBEHHAsl peaKiysl Ha
MHOTOaTOMHbIE CcIUpThI). JlelicTBUe Ha opraHusM uenoBeka. llpuMeHeHue riauuepuHa u
STHJICHIJINKOJIS.

@eHo: CTpOEHHE MOJIEKYNbl, (U3HUYECKHEe M XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue gpenona.

Anpneruabl U kemouwvl. Dopmanpieruj, aneTadbIeru]: CTpoeHue, (¢(U3NYECKue u
XMMUYECKHE CBOMCTBa (peaklMy OKMCIEHHS W BOCCTAaHOBJIECHHS, KaueCTBEHHBIE PpEaKIUH),
MOJIy4Y€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpefeIbHbIE KapOOHOBBIE KUCIOTHL. MypaBbUHAs M YKCYCHasl KUCIIOTHI:
CTpoeHHe, (pU3nUecKre U XUMUYECKHE CBOWCTBA (CBOICTBA, O0IIKE JUIsl Kilacca KUCIOT, peaKus
TepupUKaMK), ToNydyeHHe u mpuMeHeHHe. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
MIPEICTAaBUTENN BBICHINX KapOOHOBBIX KHUCIOT. MblIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOIIEE IEHCTBUE.

CrnosxHble 3Qupbl Kak IPOU3BOJHbIE KapOOHOBBIX KHCJIOT. ['MIpOIN3 CIOXKHBIX A(PUPOB.
XKupsl. 'maponns xxupos. [Ipumenenne xupos. bruonorudeckas poJib KUpPOB.

VYrieBonbl: cocTaB, Kiaccuukamus yrieBo10B (MOHO-, M- M TIoJMcaxapuibl). [ moko3a —
NPOCTEHIINIA MOHOCaXapua: OCOOEHHOCTH CTPOCHHMSI MOJEKYJbl, (U3UYECKUE U XUMUYECKHE
cBoiicTBa (B3aumojeiictBue ¢ rujapokcunom wmeau(ll), oxucieHne aMMHUayHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHOBIEHHME, OpOXKEHUE TUIFOKO3bI), HAxXOXJEHHE B IPHUPOJE,
npuMeHeHue, onosornueckas poiab. DorocuuTes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemnronosa kak npupoasble noaumepsl. CTpoeHHe KpaxMmaia M LEJUTI0I03BI.
duznyeckne U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHs C HOI0M).

OKCIIEpUMEHTAJILHBIE METOJbl M3YYEHUS BELIECTB W WX MPEBPALIEHUI: IMPOBEACHUE,
HaOJll0/IeHWe U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CHUPTOB, KaueCTBEHHBIE




peakuy OJHOATOMHBIX CHUPTOB (OKHcIeHne dSTaHona okcuaoM menu(ll)), MHOTOATOMHBIX
cnupToB (B3aumojeicTBue rauiepuHa c¢ ruapokcuaoM menu(ll)), anpaerunoB (oxucieHue
aMMUa4YHBIM pacTBopoM okcuaa cepeopa(l) m rumpoxcumom wmemnu(Il), B3ammoneicTBHE
Kpaxmajia C HOJIOM), MPOBEJICHUE IPAKTHUYECKON pabOTHI: CBOWCTBA pacTBOpa YKCYCHOUH
KHCIOTBHI.

Pacuérneble 3anaum.

Boruncnenuss mo ypaBHEHMIO XMMHMYECKOM peakuuu (Macchl, 00BEMa, KOJIWYECTBA
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJITHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

A3zoTcozepiKale OpraHuuecKue CoeTMHEHHMS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe Oprannyeckue coequHeHus. Gu3nueckrue 1 XUMUYECKue
CBOWCTBAa aMHHOKHCIOT (Ha TpHMepe TJIHUIHMHA). bHonorumuyeckoe 3HAYCHHE AMUHOKHCIOT.
IlenTnabl.

benku kak TpUpOIHBIE BBHICOKOMOJICKYISIpHBIE coeAauHeHus. [lepBuUYHAs, BTOpUYHAS H
TpeTH4YHasi CTPyKTypa OenkoB. XHMHUECKHE CBOMCTBA OEIKOB: THUIAPOIM3, JEHATYypalus,
KayeCTBEHHBIC PEaKIMU Ha OCJIKH.

DKCIepUMEHTAIbHBIE METOJIbl M3YYEHHs BEUIECTB M WX MPEBpALICHUI: HaONIOJACHUE U
OIMCAaHWE JIEMOHCTPAIMOHHBIX ONBITOB: JICHATYpaIusi OCIKOB TpHU HArpEeBaHUU, IIBETHHIC
peakmuu OEIKOB.

BbicokomosiekysipHbIe COeTHHEHHS

OcHOBHbBIE TOHSATUS XHMHHU BBICOKOMOJIEKYJISAPHBIX COCIUHEHHI: MOHOMEp, MOJIMUMED,
CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEPU3AIUK, CpenHss MoJeKynaspHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COCTMHEHUN — MOJIMMEPH3AIUs U MOJIUKOHICHCAIIHSL.

OKCIIEpUMEHTAILHBIC METOJIbI M3YYCHHS BEIISCTB M WX IPEBPAIICHUN: 03HAKOMIICHUE C
o0Opa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MeKnpeAMETHBIE CBSI3H.

Peanu3zanus MeXIpeIMeTHBIX CBsI3ed MpU M3y4eHUM opraHmdeckod xumuu B 10 kiacce
OCYIIIECTBIISICTCSl 4Yepe3 HUCIOJb30BaHUE KAaK OOIIUX E€CTCCTBCHHO-HAYYHBIX IMOHATHH, TaK W
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OT/ICbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAyYHBIC TIOHATHS: SBJICHHE, HAYYHBIH (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHUHTE3, KIacCUPUKALUSA, TMEePUOJUYHOCTh, HAOIIOJECHHE, W3MEpPEeHHE,
AKCIIEPUMEHT, MOACTHPOBAHNUE.

®dwusuka: Matepusi, JHEprus, Macca, aToM, dJIEKTPOH, MOJIEKYJa, SHEPTeTUIECKUIl yPOBEHbD,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBa, (PU3MUECKUE BETUYMHBI U €IMHUIIBI
WX U3MEpPEHUSI.

buonorus: knerka, opranusMm, Ouocgepa, oOMEH BEIIECTB B OpraHusme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, )KUPbI, (PEPMEHTHI).

I'eorpadus: MuHEpaITBl, TOPHBIC TIOPOIBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorus: muIeBble MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIINE CPECTBA,
JICKapCTBCHHBIEC M KOCMETHYECKHE MPENapaThl, MATEPHAIBI U3 UCKYCCTBCHHBIX M CHHTETUICCKIX
BOJIOKOH.

11 KIIACC
OBLIAS U HEOPTAHUYECKAS XUMUSA
Teopernyeckue 0CHOBbI XMMHUU

Xumuyeckuit dnemMeHT. AToM. Sapo aroma, U30TOMBL. DJEKTpOHHas 000JI0YKa.
DHepreTuyeckre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, s-, P-, d- amementsl. OCOOEHHOCTH



pacnpeziesieHus: 3JIEKTPOHOB MO OpOUTaIsIM B aTOMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB.
DneKTpoHHass KOHPUTYpAILHS AaTOMOB.

[lepuonuueckuii 3akoH u llepmogmyeckas cucremMa XUMHYECKHUX AJIeMEHTOB /I.
N. MenneneeBa. Cpsizb nepuoanveckoro 3akoHa u Ilepuonuueckod CHCTEMBl XUMHUYECKUX
anementoB /. M. MenaeneeBa ¢ COBpEMEHHON TEOpHEH CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XUMHYECKHX JJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
I10 TpyIIaM U nepuogaM. 3Ha4€HHE MEPUOIUUECKOr0 3aKOHA B Pa3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHYECKas CBsi3b. Buabl XUMHYECKON CBs3U (KOBaJEHTHAas
HEMnoJIsIipHasi U TOJSpHAas, MOHHAas, MeTajuinyeckas). MexaHu3mMbl oOpa3oBaHHs KOBaJCHTHOMN
XUMHUYECKON CBsI3U (OOMEHHBIN M JIOHOPHO-aKLENTOPHBIN). Bogopoanas cBsizb. BaneHTHOCTD.
DneKkTpooTpruLaTeabHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KATHOHBI U AHUOHBI.

BemiectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH TOCTOSIHCTBA COCTaBa
BELIECTBA. THNBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[Tonsitne o nqucnepcHeIX cuctemax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpBL. MaccoBast A0
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHnuyeckux coenuHeHuidl. HomeHknatypa  HeOpraHHMUECKHUX
BEIIECTB. ['eHeThuyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, NMPUHAMICKAIIMX K Pa3THUYHBIM
KJIacCaM.

Xumunyeckass peakuus. Kiaccupukanus XUMHYECKHMX pPEAaKIUl B HEOPraHUYEeCKOW U
OpraHUYEeCKON XMMHH. 3aKOH COXPAHEHHUsI MACCHl BEUIECTB, 3aKOH COXPAHEHMS U MPEBpALICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3NUYHbIX (akTopoB. OOpaTHMbIe pEaKIUH.
Xumnueckoe paBHoBecue. DakTOpbl, BIUSAIOINIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHUS.
[Tpunumn Jle [larense.

Onektponutrueckas gucconuanus. CuibHble U crnadbie 37eKkTposuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KUCIAsA, HEUTpaslbHasl, IIEJTOYHAs.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

OKCIEPUMEHTAIbHBIE METOJbl M3YYEHMS] BEIIECTB M UX NPEBPALICHUW: AEMOHCTPALIUS
tabummn «I[leproguueckas cucremMa xuMudeckux aiemeHToB J[. V. MenpaeneeBa», u3ydeHHe
Mozelen KPUCTAJUTMYECKUX PEIIETOK, HaOI0IeHUE
Y ONUCAHUE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa30KEeHHE MEPOKCHIa BOJIOPOa B
MPUCYTCTBUM  KaTajll3aTopa, ONpEIEIeHUE Cpeabl pacTBOPOB BEHIECTB C€ MOMOUIBIO
YHUBEPCAJIbHOTO MHJAWKATOPA, PEAKIMM MOHHOTO OOMEHa), MPOBEIECHNE MPAKTUUYECKON paboTh
«BrnusHue pa3nuyHbix GaKTOPOB HA CKOPOCTh XUMHUYECKOM peakiiumy.

PacuérHpie 3a1a4u.

Pacuérel o ypaBHEHHSIM XMMUYECKUX PEAKLUA, B TOM YUCIE TEPMOXUMUYECKHE PACUETHI,
Pacy€ThI C UCMOIB30BAHUEM MOHATHUS «MACCOBAs JI0JIS1 BEIIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenne HemetamwioB B [leproinueckoil cCucTeMe XMMUYECKUX 3JIEMEHTOB
JI. . MenneneeBa U 0COOEHHOCTU CTpOeHHsI aTOMOB. (Du3HuUECKHe CBOWCTBa HEMETAJUIOB.
AmnoTponusi HEMETaUIOB (Ha MpUMEpPE KUCIOpoia, cepbl, hochopa u yriepoaa).

XUMUYEeCKHE CBOWCTBA BaXHEWIIMX HEMETalIoB (TaloTeHOB, cephl, a3oTa, (docdopa,
YTJIepoJia U KPEMHUS) U UX COSAMHEHHH (OKCHIO0B, KUCIOPOICOAEPKAIIUX KUCIOT, BOJOPOTHBIX
COCMHEHHUI).

[IpumeHeHne BaxHEUIINX HEMETAIVIOB U UX COCTMHEHUN.

Meraiuel. [lonoxenue Merainos B llepuoanueckoi cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0YeK aTOMOB MeTayuioB. OOmiue
¢usnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSKEHUIN
METAJLIOB.

XUMHUYECKHUE CBOMCTBA BAXHEHIIMX METAUIOB (HATpWil, KalWid, KadbliMid, MarHui,
ATIOMUHWN, IMHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.




O6mwme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTauioB B OBITY U TEXHUKE.

OKCIEPUMEHTAIbHBIC METO/Ibl M3YYEHMs] BEIIECTB W MX NPEBPAIICHUH: H3y4YEeHHE
KoJuleKiuu «MeTaibl U CIJIaBbl», OOPa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3aja4, HaONIOJEHHE M  ONHCAaHUE JEMOHCTPAI[MOHHBIX W  JIAOOPAaTOPHBIX  OIMBITOB
(B3auMosielicTBUE THUAPOKCHIA aJIOMUHUS C PAcTBOPAMHM KHCIOT U IIENOYel, KaueCTBEHHBIE
peaxkiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnble 3anaum.

Pacuérel maccel BemiecTBa WM 00OBEMa ra3oB IO HM3BECTHOMY KOJIMUECTBY BEIECTBA,
Macce Wi 00BbEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BELIECTB, pacd€rhl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHS U )KU3Hb

Ponp xumuu B o0ecrieueHUU 3KOJIOTHYECKOM, SJHEPTeTUYECKON U MUILEBOW 0€30MacHOCTH,
pa3BuTUM MeAuIMHBL. [loHSATME O HaydHbIX METOJaxX IIO3HAHUS BEIIECTB M XHWMHUYECKHX
peaKuui.

[IpencraBnenuss 00 OOMIMX HAyyHBIX MOPUHLIMIAX MPOMBIIUIEHHOTO TMOJYy4YEHUS
BAOXKHENIIMX BEILIECTB.

UYesnoBek B MHpE BEIIECTB M MaTEPUAJIOB: BaKHEHIIME CTPOUTEIbHBIE MaTEepUaIbI,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuajbl Ui D3JIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHMYEeCKHe U MUHEPATIbHBIEC yI0OpEHUSI.

XuMusi ¥ 3/10pOBbE YEJIOBEKAa: IpaBUia HCIOJb30BAHMS JIEKAPCTBEHHBIX IPENaparos,
rpaBuia 6e30macHoro HCIIO0JIb30BaHUS IpenaparoB ObITOBOM XUMHUHU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPH M3YYCHUU OOIIEH M HEOPTaHWYECKOW XUMHHU B
11 xnacce ocymiecTBIA€TCsA Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHSITHH,
TaK U MOHITHUH, SBJISIOIMXCS CUCTEMHBIMU JJI OTJENbHBIX NPEAMETOB €CTECTBEHHO-HAYyYHOTO
LHUKIIA.

OOm1re ecTecTBEHHO-HAYYHBIC TOHATHUS: HAYYHBIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHUHTE3, Kiaccu(UKanus, NEPUOAUYHOCTb, HaONIOCHNUE, SKCIEPUMEHT, MOJCINPOBaHUE,
U3MEpEHUE, SBJICHUE.

@dusuka: mMarepus, 3HEPIUs, Macca, aToOM, NIEKTPOH, NPOTOH, HEHUTPOH, MOH, H30TOIl,
PaZMoOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BEIMYMHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3Kocucrema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHonmorus: XuMu4uecKasi IPOMBIIUIEHHOCTb, METAJUTYPIHUsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MarcpuraioB, CEIIbCKOXO03IICTBEHHOE IMpoOU3BOACTBO, nuuieBas IMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH MPOMBIINIJICHHOCTD, IMPOU3BOACTBO KOCMETHYCCKHUX Ipemnaparos,
IMPOU3BOJACTBO KOHCTPYKIOHOHHBIX MaTcpuraios, SJICKTPOHHAA IMPOMBIINIJICHHOCTD,

HaAHOTCXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/mn HanmMeHoBaHMe pa3ienoB U TeM KonunuecTBo uacos DIIEKTPOHHBIE
MpOrpaMMbI (g poBkIe)
Bcero KoHntposbnsie [TpakTuyeckue paboThI o0Opa3oBaTeNbHbIC
paboThI pecypchl
Pa3nen 1. TeopernuecKkue 0OCHOBbI OPraHHYeCKOH XUMHH ‘
1.1 [Ipeamer opraHuYecKOi XUMHUH. 3 BBE/IUTE BBE/IMTE 3HAUYCHUE [[1]
Teopust cTpoeHHs OPraHUYECKUX 3HAYCHUE
coenquHeHuii A. M. Byrieposa
‘I[O6aBI/ITB CTPOKY ‘
‘I/ITOFO 10 pa3ieny H 3 H ‘
‘Pa:me.n 2. Yri1eBoa0pPOabI ‘
2.1 [IpenenbHbIC YIIIEBOAOPOIBI — 2 BBCJIUTE BBE/IUTC 3HAUYCHHE (]
AITKaHBI 3HAYCHUE
2.2 HenpenenbHble yriaeBoI0POIBL: 6 BBEIIUTE 1 1
QITKCHBI, aJIKaJMEHBI, ATKUHBI 3HAYCHUE
2.3 ApOMAaTHYECKHE YTIIEBOIOPOIbI 2 BBEJIUTE BBE/IUTE 3HAUYCHHE (1]
3HAYCHUE
2.4 [IpupoaHbIe HCTOUHUKH 3 1 BBE/IMTE 3HAUCHUEC [[1]
YIIIEBOIOPOIOB U HX
nepepaboTka

‘I[06aBI/ITI> CTPOKY

‘I/Iroro 10 pas3zeny

13

‘Pame.n 3. Kuciopoacoaepxaniue opranniecKkue coeJUHEHNs

‘3.1 HCHI/IpTBI. denon H 3 H BBE/IMTE 3HAUCHUE H BBE/IMTE 3HAUCHUE H[[l]
3.2 Anbreruasl. KapooHOBBIE 7 BBEJIUTE 3HAYCHHE 1 (]
KUCT0ThI. ClloKHbBIE 3PUPBI
‘3.3 HYFHCBO,Z[BI H 3 H 1 H BBEJINTE 3HAYECHHE ’@] ‘




Ne i/t HanmenoBanue pa3zienoB u Tem
MpOrpaMMbI

KomngecTBo yacos

DIJIEKTPOHHBIE
(umdposrie)

Bcero KoHntposnbnsie
paboThI

[TpakTuyeckue paboThI

06pa3OBaTeHBHBIe

pecypcsl

‘I[O6aBI/ITL CTPOKY

‘I/ITOI‘O 10 paszaeny H

‘Ng r[/n” HaumenoBanue pa3nenos v TeM IporpaMmbl

H KomnnyectBo yacos

H DnexTpoHHbIe (TUPPOBBIC) 00pa3oBaTEIbLHBIE PECYPCHI

‘3. 1 HCHI/IpTLI. ®enon

‘ ‘ BBE/IMTE 3HAUCHUE HBBGILI/ITG 3HAaYCHHE H[[]]

‘3.2 HAJ‘IBI[CFI/II[H. Kap6onoBsie kucnotsl. CinoxHbIe 3PUPbI “BBCI{I/ITG 3HaquI/IeH 1 H[[]]

‘3.3 HyFJ'IeBOL[BI

HBBGI{I/ITG 3HAYEHHE H[[]]

13 L

‘HO6aBI/ITB CTPOKY

‘I/ITOFO O pa3zeiy

23]

‘Pame.ﬂ 4. A3oTcoaep:kaliye OpraHudecKkue coeJMHeHus

‘4.1 HAMI/IHBI. AMUHOKHUCIIOTEL. beku

‘ ‘ BBE/IMTE 3HAUCHUE H BBEJINTE 3HAUCHUE H[[]]

‘[[O63.BI/ITB CTPOKY

‘HTOFO 10 pa3zeny

13

‘Pamen S. BbicOKOMOJIEKYJISIPHbIE COCAUHECHUS

‘5.1 HHJ‘IaCTMaCCBI. Kayuyku. Bonokna

‘ ‘ BBE/IMTE 3HAUCHUE H BBEJINTE 3HAUCHUE H[[]]

‘I[O6aBI/ITB CTPOKY

‘I/ITOFO O pa3zeiry

[2]

‘I[O68.BI/ITB MOJYJb

‘I[O68.BI/ITB pasznen

‘OELHEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

| 2 |

[34] 2

Pa3nes 4. AzoTcogepskanue OpraHn4ecKue CoeJuHeHH

‘4.1 HAMI/IHH. AmuHOKHCIOTEL. benku H

3 H BBCAUTC 3HAUYCHUC H BBCAUTC 3HAUYCHUC

(] |

‘,2106aBI/ITI) CTPOKY




Ne i/ HanmenoBanue pa3zienoB u Tem KonunuectBo yacos DIJIEKTPOHHBIE
MpOrpaMMbI (g poBeIe)
Bcero KoHntposnbnsie [TpakTuyeckue paboThI o0Opa3oBaTeNbHbIC
paboThI pecypeel
IToro mo paszerny | 3 [ |
‘Pa311e.11 S. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUS ‘
‘5.1 HHJ‘IaCTMaCCH. Kayuyku. Bonokna H 2 H BBEJIUTE 3HAYCHHE H BBEJIUTE 3HAUCHUE H[[l] ‘
‘I[O6aBI/ITB CTPOKY ‘
‘I/ITOFO 0 pasaeny H 2 H ‘
‘I[O621BI/ITI> MOMYJTb ‘
‘I[O6aBI/ITI> paszen ‘
(OBLLEE KOJIMUECTBO YACOB I10 [IPOTPAMME || 34 | 2 [ 2 [ |
11 KJIACC
11 KJIACC
Ne m/m HanmenoBanue pa3aenoB ¥ TEM MIPOTPAMMBI ‘ KonuyectBo yacos ‘ DNEeKTPOHHbBIE
Beero|[Konrponshbie|[Tpaxtiaeckue| _ (WMPPOBEIC)
PaBOTHI PABOTHI o0Opa3oBaTeibHbIC
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUM ‘
11 Crpoenne atomoB. [leprogudeckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX JIEMEHTOB || 3 BBC/IUTE seeute  ||[[]]
. 1. Menneneea 3HAYCHHUE 3HaYEHHUE
12 Crpoenue Bemectsa. MHOroobpasue BemecTs 4 BBE/IUTE seeure  ||[[]]
3HAUYCHUC 3HAUYCHUC
‘1-3 HXHMquCKI/Ie peakiuu H 6 H 1 H 1 H[[]] ‘
‘21063BI/ITL CTPOKY ‘
‘I/Iroro o pazfeny H 13 H H H[[]] ‘
‘Pasz]e.n 2. Heoprannyeckasi XuMusi ‘
21 Mertasbl 6 BBEJIUTE 1 [

3HAYCHHC




Ne i/m HanmenoBanue pazienoB u TeM MpOrpaMMbl ‘ KonugectBo gacos ‘ ONEeKTPOHHbBIE
Beero|[Kontponbpie|[[Ipaxtaueckue| _(WHPpoBbie)
paBoTEI paBoTEI oOpa3oBaTteibHbIC
pecypebl
22 |Hemerammer HEN I N 11 |
2.3 CBsI3b HEOPTAHUYECKUX U OPTaHUIECKUX BEIICCTB 2 BBEJIUTE seequre  |[[]]
3HAYEHHE 3HAYEHHE
‘,Z[O6aBI/ITL CTPOKY ‘
‘I/ITOFO 0 pazzeny H 17 H H H[[]] ‘
IPazzen 3. Xumusi u Ku3Hb |
31 XUMUS 1 KU3Hb 4 BBEIIUTE seemnre  ||[[]]
3HAYEHHE 3HAYEHHE
‘I[O6&BI/ITI: CTPOKY ‘
‘I/ITOFO 10 pa3aery H 4 H ‘
‘,Z[OG&BI/ITL MOZYJb ‘
‘)106aBI/ITI> pazznen ‘
|OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 134 2 | 3 | |
MNOYPOYHOE INIJIAHUPOBAHUE
10 KJIACC
Ne Tema ypoxka KomnuecTtBo vacoB ‘ [Hara OneKTpoHHbIe HU(POBBIE
n/m Beerol|[ Konrponsn|| [paktuueckue || H3Y9CHHS 00pa3oBaTeNbHBIE PECYPCHI
ble PaOOTHI paboThI
1 ||[[TIpenmeT oprannyecKoil XUMUH, €€ BOSHUKHOBEHHE, PA3BUTHE U 1 BBEJIUTE BBEIINTE Beeaute |[[1]
3HaueHue| ] 3HAYCHHE 3HAYCHHE nary




No Tema ypoka KonnuectBo yacos Hara DneKTpoHHBIC IUPPOBHIE
/i Beerol|[ Kontponsn || [paktuueckue || A3YICHHS 00pa3oBaTeNbHBIE PECYPCHI
bIe PabOTHI paboThI
2 |[[Teopus crpoenus oprannyeckux coenunenuii A. M. bytieposa, 1 BBEJIUTE BBEJIUTE Beeaute |[[1]
€€ OCHOBHBIC TIOJIOKCHU || 3HA4YCHUE 3HAYCHHE nary
3 |[[[IIpencraBienue o KI1acCUPUKALIMHA OPTraHUIECKUX BEIIECTB. 1 BBEJIUTE BBEJIUTE Beeaute |[[1]
HomeHnknarypa (cuctemMatndeckasi) ¥ TPUBHAIbHbBIC HA3BaHUS 3HAa4YCHUE 3HAYCHHE Jary
OpraHUYECKUX BEIIECTB] |
4 |[[[AnkaHBI: COCTaB ¥ CTPOCHHUE, TOMOJIOTUICCKUH Psif]] 1 BBEIIUTE BBEJIUTE seeaute ||[[]]
3HAa4YCHUE 3HAYCHHE Jary
5 |[[[MeraH u 3TaH — MPOCTEHIITUE PEICTABUTEIH AITKAHOB || 1 BBE/IUTE BBE/IUTE seeaute |[[1]
3HAYCHHE 3HAYCHHE Jary
6 |[[AnkeHsl: cOCTaB M CTPOEHHUE, CBOICTBA]] 1 BBEJIUTE BBE/IUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE Jary
7 ||[[[DTuneH 1 PONUIICH — MPOCTEHIIIHE MPEJICTABUTEITH aJTKEHOR | 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
3Ha4YCHUE 3HAYCHHE Jaty
8 |[[[TIpaktuueckas padota Ne 1. «[lonydeHue sTuieHa u uzyueHue ero || 1 BBEIIUTE 1 seeaute |[[1]
CBOMCTBY]] 3HaYCHUE Jary
9 |[[Anxaguensl. Byraguen-1,3 u metunoyraguen-1,3. I[lonyuenue 1 BBEJIUTE BBEJINTE seeaute ||[[]]
CHHTETHUYECKOTO Kay4dyKa ¥ Pe3UHbI| ] 3HaYCHHE 3HAYCHHE nary
10 |[[[ANKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTHICCKUH PSII. 1 BBEIIUTE BBEJIUTE BBeaute |[[]]
AUETHIICH — TIPOCTEHIINN TPECTaBUTEIh ATKHHOB] | 3HA4YCHUE 3HAYCHHE Jaty
11 ||[[BbruncieHus no ypaBHEHUIO XUMHUYECKOHN peaKiinu]| | 1 BBE/IUTE BBE/IUTE BBeaute |[[]]
3HAYCHHE 3HAYCHHE Jary
12 |[[Apensl: 6eH301 1 TONYOd. TOKCHYHOCTH apeHOB] ] 1 BBEIUTE BBEIUTE BBeaute |[[]]
3HAYCHHE 3HAYCHHE Jary
13 |[[T'eneTn4eckasi CBsI3b YIIICBOOPOJIOB, IPUHAICKAIINX K 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
pa3JInYHBIM KJlaccaM] | 3HAYCHHUE 3HAYCHHE Jaty
‘14 H[[le/IpO,[[HLIe MCTOYHUKH YTJIEBOIOPOJIOB: MPUPOJIHBIN T'a3 U H 1 H BBE/IUTE H BBE/IUTE H BBE/IUTE H[[]]




No Tema ypoka ‘ KonnuectBo yacos ‘ Hara DneKTpoHHBIC IUPPOBHIE
n/m Beero|| Kontpomsh || Tpaktiueckue || H3Y4eHUA o0pa3oBaTeNbHbIE PECYPCHI
bIe PabOTHI paboThI
‘ HHOHyTHLIe He(TsHbIE ra3bl, HePTh U MPOIYKTHI €€ mepepaboTKu] | H H 3HaYECHUE H 3HaYEHUE H JaTy H
15 |[[IIpuponHbIe HCTOUHUKHU YTIEBOIOPOAOB: IPUPOIHBIN a3 u 1 BBEJIUTE BBEJIUTE seeaute |[[1]
HOIYTHBIE HEPTSIHBIE ra3bl, HEPTh U MPOIYKTHI €€ mepepadboTKu || 3HAYCHUE 3HAYEHUE JaTy
16 |[[KonTposbHas paboTa 1o pasueny «Y rIIeBoAopOIb»] ] 1 1 BBEIIUTE seeaute ||[[]]
3HauYEHUE naTy
17 |[[IIpenenbHbIE OJHOATOMHBIC CIIUPTHI: METAHOII U 3TAHOJL. 1 BBEJIUTE BBEJIUTE seeaute |[[1]
Bomopoanas cBs3b|] 3HAYCHUE 3HAYCHHUE JaTy
18 |[[MHoroaromMHble COUPTHI: STUICHIJINKOIb U TIUIEPUH | ] 1 BBEJIUTE BBEJIUTE seeaute |[[1]
3HAYCHUE 3HAYCHHE nary
19 ||[[®enHOn: cTpoeHME MOTEKYIBI, PU3HUECKUE U XUMUYECKHE 1 BBEJIUTE BBEIINTE Beeaute |[[1]
CBOIICTBa, MpUMeHEHHUE ] | 3HaYCHHE 3HauYCHUE naTy
20 |[[[Anpaeruabl: hopManbAETHA U alleTalbaeTu . AIIeTOH] ] 1 BBEIUTE BBEIUTE seeaute |[[1]
3HA4YCHUE 3HaYCHHE nary
21 |[[OnHOOCHOBHBIE MpeEIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs 1 BBEJIUTE BBEIUTE BBequte |[[]]
U yKCycHas || 3HA4YEHUE 3HAYEHHUE Jary
22 |[[TIpakTrueckas padota Ne 2. «CBolicTBa pacTBOpa YKCYCHOU 1 BBEJIUTE 1 Beeaute |[[1]
KHCIIOTBDY] ] 3HA4YEeHUE Jary
23 |[[CteapuHOBas U OJIEMHOBAsI KUCIOTHI, KaK MIPeACTaBUTENN BelcUX || 1 BBEJIUTE BBEJIUTE BBeaute |[[]]
KapOOHOBBIX KUCIIOT]] 3HaYCHHUE 3HAUYCHHUE Jary
24 |[[MbL1a KaK COM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEe 1 BBEJIUTE BBEJIUTE Beeaute |[[1]
nericteue]| 3HAaYCHHUE 3HAYCHHUE Jary
25 |[[CrnoxxHBIE 2pUPHI KaK TPOU3BOIHBIC KAPOOHOBBIX KUCIIOT. 1 BBEIINTE BBEIINTE Beeaute |[[1]
['uaponus cnoxHbIX 3¢gupos]] 3Ha4YeHUe 3HaYeHHE nary
26 |[[Kupsl: ruaponu3, NpUMEHEHHE, OMOJIOTHYECKast POJIb KHUPOB]| 1 BBEJIUTE BBEJINTE Beeaute ||[[1]
3HAaYCHUE 3HAYCHHE nary
‘27 H[[YFJ'ICBOILLI: cocTaB, Kiaccuukanus. Baxxueiue npenctaBuTenu: H 1 H BBEJIUTE H BBEJINTE H BBEJIUTE ‘ [




No Tema ypoka KonnuectBo yacos Hara DneKTpoHHBIC IUPPOBHIE
/i Beerol|[ Kontponsn || [paktuueckue || A3YICHHS 00pa3oBaTeNbHBIE PECYPCHI
bIe PabOTHI paboThI
‘ |FJIIOK033., bpykTo3a, caxaposa]| H 3Ha4YCHUE H 3Ha4YCHHE H JaTy ‘
28 |[[[Kpaxmaut 1 11euTr0103a KaK MPUPOIHBIE TIOJIUMEPHI| | 1 BBEIUTE BBEIUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE nary
29 |[[KonTpombHas pabota o pazaeny «Kucmopoaconepxariue 1 1 BBEIIUTE seeaute ||[[]]
OpPraHUYeCKUe COCAMHEHUS»] ] 3HAYCHHE Jary
30 ||[[AMHHBI: METHIIAMHH U aHHJIHH] | 1 BBEJIUTE BBE/IUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE nary
31 ||[[AMHHOKHUCIIOTHI KaK aM(OTEpHBIC OPraHUUECKUE COCTUHCHHUS, UX 1 BBEIIUTE BBE/IUTE seeaute |[[1]
Oouonornueckoe 3HadeHue. [lentumpl]] 3HAYCHUE 3HAUYCHHUE Jary
32 |[[benku kak mpUPOTHBIC BEICOKOMOJICKYIISIPHBIC COSTMHCHHUS | | 1 BBEIIUTE BBEJIUTE seeaute ||[[]]
3HA4YCHUE 3HAYCHHE Jary
33 ||[[OcHOBHBIE MOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUH] | 1 BBEJIUTE BBE/IUTE seeaute |[[1]
3HAYCHHE 3HAYCHHE nary
34 |[[OcHOBHBIE METOJIBI CHHTE3a BEICOKOMOJICKYJISIPHBIX COCTUHCHUH. 1 BBEIIUTE BBE/IUTE seeaute |[[1]
[TnacTMacchl, Kay4yKku, BOJIOKHA] | 3HAYCHHE 3HAYCHHE nary
‘I[06aBI/ITI> CTPOKY
(OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 2 | 2 |
11 KJIACC
No Tema ypoxka ‘ KonuuectBo vacos ‘ Hara ||OnexrpoHHbIe I(POBEIE
n/m Beer|| Kontponshbie || IpakTrueckue |13YICHUA||  obpasoatenbHble
0 paGoTHI paGoTHI pecypert
1 ||[[Xumuueckuii aneMeHT. ATOM. DIIeKTpOHHAs KOHPHUTYpaIsl aTOMOB] | 1 BBCAUTE BBCIUTE seezute ||[[]]
3HA4YCHUC 3HAUYCHUC Jaarty
‘2 H[[Hepnogmqecm/n?l 3akoH M [lepnoamueckas cucteMa XUMHYECKHX H 1 H BBC/IUTC H BBC/IUTC H BBE/INTE H[[]]




No Tema ypoka KonuuectBo wacos Jara ||DnexTpoHHBIC IU(POBHIC
n/n Beer|| Kontponshsie || Ipakthueckue |A3Y4CHUA|  oOpasoBaTeibHbe
0 paboTh paboTh pecypert
sneMmeHnToB JI. 1. MenpeneeBa, Ux CBsI3b C COBPEMEHHOM TEOPUEI CTPOCHUS 3HAYCHHUE 3HAYCHHUE nary
aToOMOB] |
3 |[[3aKkOHOMEPHOCTH M3MEHEHHUS CBONCTB XMMHYECKHX 3JICMEHTOB U X 1 BBEJIMTE BBEJIMTE seeaure |([[]]
COCIMHEHUH MO IPyIIaM U MepuoaaM. 3HaUeHUE NEePUOTUIECKOTO 3aKOHA U 3HA9CHUC SHAYCHUEC Aary
CUCTEeMbl XUMHUYeCKUX 37eMeHToB J[.1. MeHneneeBa B pa3BUTHH HAayKH ||
4 [[CtpoeHue BemiecTBa. XUMHUYCCKas CBA3b, €€ BUIbI; MEXaHU3MbI 1 BBEJIMTE BBEJIMTE seeaute |([[]]
o0pa3oBaHMs KOBaJIEHTHOM cBsA3U. BogoponHas cBs3b|| 3HAICHHC 3HaYCHUC Aaty
5 |[[BameHTHOCTD. DiieKTpOOTpHUIIATEIbHOCTD. CTeneHb OKucacHus. Bemecta | 1 BBEJIUTE BBEJIUTE seeaure |([[]]
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUs | | 3HA49CHUE SHAYCHUEC nary
6 |[[ITousiTre O mUCIIEPCHBIX cHCTeMax. VICTHHHBIE U KOJUIOUIHBIE PACTBOPHI. 1 BBEJIUTE BBEJIMTE seeante |([[]]
MaccoBas 10114 BelllecTBa B pacTBope] | SHAIEHHUE 3Ha4IcHHE Aatry
7 |[[Knaccudukaims 1 HOMEHKJIATypa HEOPTaHUYECKUX COCTUHCHU. 1 BBEJIMTE BBEJIMTE seeaute |([[]]
['eneTnueckas CBA3b HEOPraHMYECKHUX BEIIECTB, Pa3IMUHBIX KJIaccoB]] 3Ha4CHUC 3HA4YCHUE Aary
8 |[[Kmaccudukamms XMMHIECKUX PEaKIUii B HEOPraHUIECKOM U 1 BBEJIUTE BBEJIMTE seeaure |([[]]
OpraHWYECKON XMMHUH. 3aKOH COXPAaHEHUSI MacChl BEILIECTB; 3aKOH 3HAYCHHE SHa4YCHHUE nary
COXpaHEHUS U MPEBPAIICHUS YHEPTUU TTPU XUMHUECKUX PeaKIHsX]|
9 |[[Cxopoctb peakiin. OOpaTUMbIe peakiuyu. XMMHYECKOe paBHOBecHE] | 1 BBEIIUTE BBEIIUTE seeaute |[[[]]
3HAUYCHUC 3HAUYCHUC Jaty
10 |[[[TIpakTrueckas pabota Ne 1. «BnusiHre pa3InYHbIX (aKTOPOB HA CKOPOCTH || 1 BBCAUTE 1 seeaute |([[]]
XUMUYECKON peakium» || 3HaYCHUC Aaty
11 |[[DnexTponuTryeckas auccoruanus. [IoHATHE 0 BOJOPOJTHOM TOKa3aTele 1 BBEJIUTE BBEJIUTE seeaure |([[]]
(pH) pactBopa. Peakiuu nonHoro ooMeHa. ['uaposin3 opraHuv4ecKux u 3HAICHHUE 3Ha4YCHUC Aaty
HEOPTaHWYECKUX BEIIECTB] |
12 ||[[OkucauTensHO-BOCCTAHOBUTEIbHBIE peakiuu. [ToHsATHE 00 371eKTposIH3e 1 BBE/IUTE BBE/IUTE seequte |([[]]
pacIjIaBOB U PACTBOPOB COJICH] | 3HAUCHHEC 3HAYUCHHC Aaty
13 |[[[KonTponpHas paboTa mo pasaeny «TeopeTndeckie OCHOBBI XHMHUY] | 1 1 BBC/IUTE seesute | [[]]
3HAa4YCHUC Aarty




No Tema ypoka KonuuectBo wacos ‘ Jara ||DnexTpoHHBIC IU(POBHIC
n/n Beer|| Kontponshsie || Ipakthueckue |A3Y4CHUA|  oOpasoBaTeibHbe
0 paboTh paboTh pecypert
14 |[[MeTtamibl, X nojokeHue B [lepnoanyeckoi cucteMe XUMUYSCKUX 1 BBEJIMTE BBEJIMTE seeaure |[[]]
anemenToB J[. V1. MenzeneeBa u ocobeHHOCTH CTpoeHus: aToMOB. O01ue 3HAYCHHE 3HAYCHHUE aary
dbu3nYecKue CBOMCTBA METaLIOB] |
15 |[[[CnmaBsl MeTa/uIOB. DIEKTPOXUMHUYECKHUN s HAIIPSDKCHUH METaIlIoB] | 1 BBEJIUTE BBEJIUTE seezute ||[[]]
3HAUYCHUC 3HAUYCHUC narty
16 |[[[Xumuueckue cBOMCTBA BaXKHEUIIIMX METAJIOB (HATPHIA, KaJIHii, KaIbIUii, 1 BBEJIMTE BBEJIMTE seeaure |[[]]
MarHui, aJfOMUHHUI) U UX COeTUHEHU] | 3HAICHHC 3HaYCHUC Aaty
17 |[[Xumuueckue cBOMCTBA XpOMa, MEIU M UX COETUHEHUI]] 1 BBEJIUTE BBEIUTE seeaure |[[]]
3HA4YCHUC 3HAUYCHUC aaty
18 |[[[Xumuueckue CBOMCTBA IIMHKA, JKEII€3a U UX COCIUHCHHMIA] ] 1 BBEJIMTE BBEJIMTE seeaure |[[]]
3HA4YCHUC 3HAUYCHUC narty
19 ||[[TIpakTrueckas pabora Ne 2. "Perenne sKCrepUMEHTAIBHBIX 3a/1a4 I10 1 BBEAUTE 1 seeamte |[[]]
teMe «Metambi»"] ] 3Ha4YeHUE Aaty
20 |[[HemeTasuibl, ux mosioskeHue B [lepuomudeckoit cucTeMe XUMUYECKUX 1 BBEJIUTE BBEJIMTE seeaure |[[]]
snemenToB J[. . MenpeneeBa 1 0coOOEHHOCTH CTPOCHHS aTOMOB] | 3HAUCHHC 3HauCHHE Aaty
21 |[[®Pusnyeckre CBOWCTBA HEMETAILUIOB. AJUTOTPOITHS HEMETAILIOB (Ha 1 BBEJIUTE BBEJIUTE seeaure |[[]]
nmpuMepe KUciaoposaa, cepsl, hocdopa u yriaepoaa)]] 3HaYCHUC 3HAYCHHC Aaty
22 |[[XuMHYecKue CBOWCTBA TaJIOT€HOB, CEPhl U MX COCTHMHEHHIA] ] 1 BBC/IUTC BBC/UTC seezute ||[[]]
3HAYCHUC 3HAYCHUEC nary
23 ||[[Xumudeckue cBOWCTBa a30Ta, pocodpa 1 MX coeMHEHNI] ] 1 BBEUTE BBEJUTE seequre ||[[]]
3HA4YCHUC 3HA4YCHUC Aatry
24 |[[XumuvecKre CBOWCTBA YIiIepo/ia, KPEMHHUS U UX COSTUHCHHIA]] 1 BBE/IUTE BBE/IUTE sequte |([[]]
3HAUYCHHUC 3HAUYCHUC nary
25 |[[[TIpumeHeHrE BAYKHEHTIINX HEMETAJLIOB M UX COCIIMHEHHIA | | 1 BBEJUTE BBEJUTE BBeauTe ||[[]]
3HAa4YCHUC 3HAUYCHUC Aary
26 ||[[OCoO0wmenue u cuctemMaTu3anus 3HaHui 1o teme «Hemeramner». Beraucnenns o || 1 BBEANTE BBEHTE Beeaute ||[[1]
YPaBHCHUAM XUMUYCCKUX peaK]_II/Iﬁ U TCPMOXUMHYCCKUC paCLIéTLI]] 3HAYCHUC 3HA4YCHHUC Aary




No Tema ypoka KonuuectBo wacos ‘ Jara ||DnexTpoHHBIC IU(POBHIC
n/m Beer|| Kontponshsie || IpakTrdeckue |A3YICHHA||  obpasoateibHble
0 paboThI paboThI pecypert
27 ||[[TIpakTmueckas pabora Ne 3. «PeleHune SKCIIEpUMEHTAIBHBIX 33144 110 TEME 1 BBENTE 1 Beegute ||[[]]
"Hemetamisr"»]] 3HAYCHHC JaTy
28 |[[KouTrpomsHast pabora mo teMam «MeTtamns» u «Hemeramis]] 1 1 BBEJINTE Beegute ||[[]]
3HAYCHHUE nary
29 |[[[Heopranuueckue u OpraHMYecKue KUCIOTh. Heoprannyeckue u OpraHuyecKue 1 BBEIIUTE BBEIIUTE seeaure ||[[]]
oCHOBaHMSA| | 3HAYCHHE 3HAYCHHC JaTy
30 |[[[AMddoTepHbIC HEOPraHUYECKUE U OPraHUYeCKUe coenuHeHus. [ eHeTnueckas 1 BBEIIUTE BBEIIUTE seeaure ||[[]]
CBSI3b HCOPTAHUYECKUX U OPTaHMYECKUX BEIIECTB] ] 3HAYCHHE 3HAYCHHUE nary
31 |[[[Ponb xumMuH B 00€CIICUCHUN IKOJOTUUCCKOMN, SHEPreTHYSCKOM U TTHUILEBOM 1 BBEIIUTE BBEIIUTE seeaure ||[[]]
0e301MacHOCTH, PA3BUTHH MEIUIHBI || 3HauCHHUE 3HAYCHHE JaTy
32 |[[[TIpeacraBneHust 00 OOIIMX HAYYHBIX IPHHIIMIIAX TTPOMBIIUICHHOTO MOJTYyYCHHUS 1 BBEJIUTE BBEJIUTE seeaure ||[[]]
Ba)KHEUIITUX BEIIECTR]] 3HAYEHUE 3HAYEHUE Jaty
33 ||[[UenoBek B MUpE BEIIECTB M MAaTEPHAJIOB] | 1 BBEJINTE BBEJINTE Beenute ||[[]]
3HAUYCHHUE 3HAYCHHUE nary
34 |[[[Xumus 1 370pOBbE YeIOBEKa] | 1 BBEIIUTE BBEIUTE seeaure [|[[]]
3HAYCHHUE 3HAYCHHUE nary
‘I[OG&BI/ITL CTPOKY ‘
|OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34 | 2 I 3 I |
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