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HHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma Mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
@enepanum», TpeOOBaHUKA K pe3yiabTaraM  OCBOoeHHMs  (enepanpHOM  00Opa3zoBaTeIbHOM
nporpamMmel cpeanero obmero odpazoBanusi (DOII COO), npencrabiennsix B denepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM ctangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickorr deneparmm,
peann3yoImMX OCHOBHBIE 00pa30BaTeIbHbIC TPOTPAMMEI, U OCHOBHBIX IMOJIOKEHHH «CTpaTeruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAX0/J0OB K pa3pabOTKe MporpaMMbl 1O XHMHH, K OIpPEAENICHUI0 oOmen
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0OydarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 0a30BOM YpOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepxaHHs, pe3yabTaToB OOY4YEHUs H
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHMe, [OJy4aeMOe€ BBITYCKHMKaMU  0011eo0pa3oBaTesbHOM
OpraHM3aliy, SBISIETCd HEOTbEeMJIEMOM YacThlo HUX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM ASTalloM peaju3alliid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, TPHUCYIIUX IIEJIOCTHOW CHCTEME XHUMHYECKOTO O0O0pa3oBaHUs. OTH IIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB TPHUPOABI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOMIEH KYIbTyphI
YelioBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBBIO U
pUpoaAHON cpere. Peanusyercs xumMmuueckoe o0pa3oBaHue 00OydyaroOUIUXcs Ha YPOBHE CPEIAHETO
o0mrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOTO OIpeNeieHbl B MpoTrpaMMe IO XHMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €€
3HAYEHUS B MO3HAHWUU MPHUPOJBI U B MaTepUAIbHOM KHU3HU OOLIECTBA, a TAaKXkKe ¢ yu€TOM OOIIHMX
1ene ¥ NPUHILMUIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHHME CHCTEMbI CPEIHEro OOIIero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0coOyr0 pojib B COBPEMEHHOM
LUMBUIIU3AIMU, B CO3JaHUM HOBOW 0a3bl MaTepualbHON KyiabTypbl. OHa BHOCUT CBOHM BKJIala B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarolleM MUpPE Kak O €IUHCTBE MPUPOJABI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHMMAaHHUS BELIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MHUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXIYy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTIMU IPUMEHEHUSI.

TecHo BSaHMOﬂeﬁCTBYE ¢ JApyrumMu CCTCCTBCHHbIMU  HAayKaMH, XUMHUA  CTalla
HEOThEMJIEMOI YacTbIO MHpOBOﬁ KYJIBbTYPBI, HeO6XOI[I/IMbIM YCJIOBUCM YCICHIHOI'O TpyJda U
KHU3HHN KaXJ0ro 4JICHa 06H_ICCTB8.. COBpeMeHHaH XHMHA KaK HAyKa CO3HUJaTClIbHAsl, KaK HayKa
BBICOKHUX TEXHOJIOTHI HallpaBJICHA Ha PCIUICHHC r100aTbHBIX HpOGJ’ICM YCTOI\/’I‘II/IBOI‘O pa3BUTHUA
qciaoBCUYCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HHMCBOﬁ, 9KOJIOTHYCCKOM O€30IMacCHOCTH U
OXpaHbI 3I0POBbS.

B coorBercTBMM C OOmMMH HLENsIMU M NPUHLUUIAMU CpelHero oOIiero ooOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccsl, 6a30BbIil ypOBEHb H3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYyMA,
IPOJ0JDKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBnsiomumMu  nipeamera «XuUMHS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «OO0mIast 1 HeopraHuyecKast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) MU OpraHu4deckol Xxumuu. GOpMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMI
IpU M3Yy4CHUU MpenMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTOO0Opa3Hs
BEIIECTB HA OCHOBE OOIIUX MMOHATHH, 3aKOHOB U TEOPUI XUMUHU.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckast xumusi» u «O0Ias 1 HeopraHuaeckast
XUMUsD» ¢(HOpPMUPOBAHA B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYECHUIO
yu4eOHOTO Marepuana ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX IMPEACTABICHUN O CTPOEHUU BEIIECTB.
CeeneHusi 00 M3ydyaeMbIX B Kypce€ BEIECTBaX JAAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XUMHUH IOJIy4aroT
pa3BuTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OO0IIEro oOpa3oBaHHUs IE€PBOHAYAIbHbBIE
MIPEJICTaBICHUS] O XUMUYECKON CBS3H, KIACCU(PUKAMOHHBIX MIPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOECHUS, O XMMUYECKON PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHs] B IpeaMere «XuMus» 0a30BOTO YpOBHS paccMaTpUBAECTCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHS TEOPETHYCCKHA MaTepuanl |
CbaKTOJ'IOl"I/I'-IeCKI/Ie CBCIACHHUS O BCHICCTBAX U XI/IMI/I‘-IGCKOﬁ peaKI_[I/II/I. TaK, B 4aCTHOCTHU, B Kypce
«OO0rmasi ¥ HeOpraHWYEeCKass XUMUD» 00YyUJaIOMUMCST TIPEIOCTABIISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHUE TEPHUOJMYECKOTO 3aKOHA C OOIIETEOPETHYSCKUX M METOJ0JOTHYCCKUX TO3HUIIHH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
0OBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cuctema 3HaHHU O BaKHEMIIMX BEIIECTBaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAaK)KE 0 XUMUYECKUX PEAKIUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTCKaHUS
nomnojiHgeTcss B Kypcax 10 wm 11 KimaccoB aneMeHTaMu  COJEpKaHUsS, HMEIONUMU
KyJIbTYpOJOTHYECKUA W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3U XUMHUHU C JPYTMMH HayKaMH, PAacCKphIBAlOT €€ pojb B IIO3HABATEIBHOU M
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHUECH,
KPUTHYECKH OCMBICIIMBaTh MH(POPMAIIUIO U MPUMEHATHh €€ /I MOIOJIHEHUS 3HAHUMN, pelieHus
MHTEJUJIEKTYaTbHBIX M KCIIEPUMEHTAIIBHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkanue
yueOHoro nmpeamera «XUMHUs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
o0yuaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBICHUN MyTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHBOPEUYUIl MeXAy HOBBIMHU (aKTaMU M TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHus 3aqad  BOCHHMTAHUWS, Pa3BUTHUS M COLMATIM3ANUU  OOYYAIOIIUXCS
MPUHATHIE TPOTPAMMONM MO XUMHUHU TMOJXOAbI K OINPEACTICHHIO COJEp)KaHUS M TMOCTPOCHUS
npeaMeTa mpealycMaTpuBaoT (HOPMHUpPOBAHHE YHUBEPCATBHBIX YUEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: PEIICHUs MPoOIeM, TOUCKa, aHaTu3a U
0o0paboTku uWHPOpPMAIUHK, HEOOXOJUMBIX [UIsI NPUOOPETEHHs OMNbITa MPAKTHYECKOW U
HCCIEN0BATEILCKON NeITEILHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMHU.



B mpaxTuke npenoaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHusl, TaKk U
Ha ypOBHE cCpeaHero oOmero o0pa3oBaHUS, TpPU ONPEACICHUH  COACPIKATEIBHOM
XapaKTePUCTUKHU LieJell M3y4eHUs IIpEeJIMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIMOHHO Tpu3HAércs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUSA, IPAKTUUYECKOW JESITEIbHOCTH YEJOBEKa M KaK OJIHOIO U3
KOMIIOHEHTOB MMpPOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOd K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETa SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

Cornacuo [[aHHOﬁ TOYKE 3PCHUS TJIaBHBIMH LCIIIMHU HU3Y4YCHUS NMPEAMCTa «XuMus» Ha
6azoBom ypoBHe (10 -11 K1) sIBISIFOTCS:

(dhopMupOBaHUE CUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTABJISIONIEH €CTeCTBEHHO-
Hay4YHOW KAapTHHBI MHpA, B OCHOBE KOTOPOM JIeKaT KIIFOYEBBIC MOHATHA, (yHIaMEHTAJIbHbBIC
3aKOHBI M TEOPUU XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TIOHMMaHHE CYITHOCTH
JTOCTYIHBIX 00O0OIIEHU MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMIJICHHE C HCTOpUEH HUX
Pa3BUTHUSA U CTAHOBJICHUS;

dbopMupoBaHHE W pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJaX TO3HAHUSA BEIIECTB U
XUMUYECKUX PEeaKINi, HEOOXOTUMBIX I NMPUOOPETEHUST YMEHHN OPUEHTUPOBATHCS B MHPE
BEIIECTB M XUMHYECKUX SBJICHWN, HWMEIONUX MECTO B TMPHUPOJEC, B TMPAKTHUYECKOW U
MMOBCEIHEBHOM KH3HU;

pa3BUTHE YMEHHUH W CIIOCOOOB NEATEITHLHOCTH, CBA3AaHHBIX C HAOIIOJEHUEM M OOBSICHEHHWEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsiny ¢ aTuM, cojeprkaTelibHas XapaKTepUCTHKA IeIed W 3a7a4 W3YYeHHUs MpeaIMeTa B
MPOrpaMMe 110 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH MTPHOPHTETAMU
B cucTeMe cpemHero ooOmero oOpazoBaHus. CerojgHs B TpENOJaBaHUW XUMHH B OOJbIIEH
CTCIICHH OTMAETCSA TPEANOYTCHUE MPAKTHICCKOW KOMIIOHCHTE COJEep)KaHus OOydeHus,
OPHUEHTHUPOBAHHOW Ha TIOJrOTOBKY BBIMYCKHHKA OOIE00pa30BaTeIbHON  OpraHU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMCHHUSIMHU aKTUBHOTO TOJYYCHHs 3HAHUH W NPUMEHEHHUS WX B PCAbHOM JKU3HH JUISl PEIICHUS
MPAKTUYECKHX 3a7a4.

B cBa3m ¢ aTUM IIpyu MH3YYCHHH IIpCIMETa «XHUMHUS JAOMHUHHUPYIOIICEC 3HAUYCHUC
HpI/IO6p€TaIOT TakuC LICJIN U 3aJa4M, KaK:

azgarnTanus O6y‘IaIOH_II/IXC${ K YCJIOBUAM JUHaAMHWYHO Pa3BUBAIOIICTOCA MuUpa,
q)OpMI/IpOBaHI/IC HHTCJIJICKTYAJIbHO pa3BI/ITOI71 JIMYHOCTH, roTOBON K CaMOO6paSOBaHI/IIO,
COTPYAHHUUYCCTBY, CaMOCTOATCIbHOMY IMPUHATUIO TI'PAMOTHBIX peI_HCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUECM

dopmupoBaHHEe y OOYYArOIIUXCSl KIIOYEBBIX HABHIKOB (KJIIOYEBBIX KOMIIETCHIINH),
UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JJISl PA3IMYHBIX BUAOB JEATEIBLHOCTH: PEeLIEeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALUHU, HEOOXOMUMBIX JUIsl HPUOOPETEHHs OIbITa
NEeATeNbHOCTH, KOTOpas 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMHA HKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

Pa3BUTUC TMO3HABATCIIBHBIX MHTCPCCOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
O6y‘IElIOH_II/IXC$IZ CIIOCOOHOCTH CaMOCTOSITEIHHO ano6peTaTL HOBBIC 3HaHHUA II0 XUMHH B
COOTBECTCTBHH C )KM3HCHHBIMU HOTpe6HOCTHMH, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe



TEXHOJIOTUH JUIS TIOMCKA M aHaIM3a yueOHOM ¥ HayYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBINIJICHHUS,
HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, MPHU MUIAHUPOBAHUHU U MPOBEJACHUU XUMMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcsi YOEKIEHHOCTH B T'yMaHUCTMUYECKOM HaIpaBIEHHOCTH
XAMUHM, €€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IIPUPOIONIOJIB30BAHUS, IONOJHEHHSI DHEPreTUYECKUX PECYPCOB M COXPAHEHUS IPUPOIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOJUMOCTH OEpEeKHOI0 OTHOLIEHUS K MPUPOJE U CBOEMY
3/I0pOBbIO, @ TAaKK€ MPUOOPETEHMS OIbITa UCIIOJIb30BAHUS MOJIYYEHHBIX 3HAHUN Ui MPUHATHS
IPAMOTHBIX PEHIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSMH.

B yueOHoM 1utane cpemnero o0miero oOpa3oBaHusl MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MMpEaAMETBID).

OOmiee 4ncio 4acoB, OTBENEHHBIX /ISl M3YUSHHs] XMUMHUHU, HA 0a30BOM YpOBHE CpPEIHETrO
obmiero obpaszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUSA
Teopernueckue 0CHOBBI OPraHM4eCKOM XHMHH

[Ipeqmer opraHuM4ecko XUMHUHU: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HAYCHHUE
B IIOJy4EHUH HOBBIX BEIECTB U MATEpUAJIOB. TE€OpHsl CTPOEHUS OPraHUYECKUX COCIUHEHUN A.
M. byrnepoBa, €€ ocHOBHble NOJOXkeHUS. CTpyKTypHBIE (OpPMYJbl OPraHUYECKUX BEILECTB.
FOMOJ’IOFI/I?[, HU30MCpuUs. XnMuyeckass CBSI3b B OpPraHu4eCKuXx COCAMHCHUAX — OJAHWHAPHBIC H
KpaTHBIC CBA3U.

[IpencraBnenue o kiaccupuKaluy opraHMueckux BemecTs. HomeHknarypa opraHndeckux
COEMHEHUI (cucTemaTruyeckas) M TpHUBHAJIbHBIE Ha3BaHMsI BAXKHEHIIMX IpeacTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHUs BEIIECTB W WX NPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu OpraHMYeCKUX BEIIECTB M MaTepuallaMM Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIEHUe U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

YrieBoaopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHI psi. MeTaH M 3TaH — MpoCTeHIne
MIPE/ICTAaBUTENIN aJIKaHOB: (pu3Mueckue M XUMHUYECKHE CBOMCTBA (peaklUMM 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYEeHNE U TPUMEHEHUE.

AJNKEHBI: cOCTaB U CTPOCHHUC, TOMOJIOTUYECKUI pAa. OTHIIEH U IMPOIHUIICH — HpOCTefIIHPIC
OpeaACTaBUTCIIM AJIKCHOB: (bI/ISI/I‘IeCKI/IC N XUMHYECKHE CBOMCTBA (peaKHI/H/I THAPUPOBAHUS,
raJor¢HUpoOBaHus, ruapaTaluu, OKUCICHUA U HOHI/IMepI/I3aHI/II/I), IMOJIYYCHUC U ITPUMCHCHHUC.

Anxanuensl: OyramueH-1,3 m MermnOyramueH-1,3: cTpoeHUe, BaKHEHIINE XUMHYCCKHE
CBO¥CTBa (peakius noaumepusanuu). [lomydeHre CHHTETHYECKOTO KaydyKa U Pe3HHBI.

AJIKMHBI. COCTaB M OCOOEHHOCTHU CTpOCHUA, TOMOJIOTHUYECKHUI pAd. AI_ICTI/IJICH —
HpOCTGfII.HPIﬁ npeaACTaBUTCIIb AJIKMHOB: COCTAaB, CTPOCHHUC, (1)I/ISI/ILI€CKI/IC 1 XUMHUYECKHE CBOMCTBA
(peaKI_[I/II/I THApUpOBaHUs, IraJIOTCHUPOBAHWA, THAPATAlINH, rOpeHI/Iﬂ), MOJIYYCHUC U ITPUMCHCHHUC.

Apensbl. benson: cocraB, crpoeHue, (uzMyeckHue M XUMHUYECKHE CBOWCTBA (peakuuu
raJJoreHUpOBaHUS M HUTPOBAHUS), TOJy4Ye€HHE W TpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHupo8anus U HUMpO8aHus), Noayuenue u
npumeHnenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHUecKas  CBS3b  MEXJIy  YIVIEBOJOPOJAMH,
MPUHAIISKAIMMI K PA3JIMYHBIM KJIaccaMm.

[IpupoiHBIE UCTOYHHUKH YIIIeBOAOPOAOB. [IpupoaHbIil ra3 U momyTHble He(TAHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaOoTku He(TU: TMEperoHkKa, KpeKUHT



(TepMHUYECKH, KaTaTUTHUECKHH ), mupoau3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ MPOIyKTHI €r0 NepepaboTKU.

OKCIEepUMEHTAIbHBIE METOJbl M3YUYEHUS] BEIIECTB U WX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu TIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «Hedp1b» u «YToab», MoaennpoBaHue
MOJIEKYJl YIJIEBOJOPOJIOB M TaJOTC€HONPOU3BOIAHBIX, MPOBEACHUE MPAKTUUECKOW pPaOOThI:
IIOJIy4Y€HUE 3TUJICHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bbuncnenuss 1o ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 MCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIINHN).

Kucnopoaconep kaiue oprannyeckue coeHHeHHs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTPOEHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEakuu C aKTUBHBIMU MeETaJlJlaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHE),
IIpUMEHEHHE. BOIOpOIHBIE CBS3M MEXKly MOJIEKYJIAaMH CIUPTOB. J[eficTBHE METaHOJIA U ITaHOJIa
Ha OpPraHu3M 4YeJIOBEKaA.

MHoroaToMHble CHMPTBHL. OTHJIEHITIMKOIb M TIULEPUH: CTpoeHue, (u3NYecKue u
XUMHYECKHE CBOMCTBA (BS&HMO)I@I?ICTBI/IG CO IICJIOYHBIMHU METAaJlJIaMH, KaAYECTBCHHAS PCaKIUd Ha
MHOTOAQTOMHBIE CIUPTHI). JleiicTBue Ha opraHu3M uejoBeka. [IpuMeHeHHWe TiulepuHa |
STUJICHTJIUKOJIS.

®deHoJ1: CTPOCHHE MOJICKYJIbl, (U3UYECKHE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
(denona. [Ipumenenue geHoa.

Anpaerunbl U kemousvl. DOpMalbIETHA, aleTalbJIErHua: CTPOCHHE, (U3HUYECKUE W
XUMHUYECKHE CBOMCTBA (pEaklMM OKHUCJICHUS M BOCCTAHOBJICHMs, KaYECTBEHHBIC PEAKIIHH),
MOJTyYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIC TIPeeIbHbIE KapOOHOBBIC KUCJIOTHI. MypaBbHHAs U YKCYCHAsl KUCJIOTHI:
CTpOCHHE, PU3NUECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS Kilacca KUCIIOT, PEaKIIHs
sTepuduKanum), MojydeHHe u mnpuMmeHeHue. CrTeaprHOBasi M OJEHMHOBAs KHUCJIOTHI Kak
MPEACTABUTENM BBICIINX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HX MOIoIIlee JCHCTBHUE.

CrnosxHble 3Gupbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MapONH3 CIOKHBIX 3(DUPOB.
Kupst. 'maponus xxupos. [Ipumenenue sxupoB. buonorudeckast poiib )KHPOB.

VYrneBospl: cocTaB, Kiaccudukamus yrieBoJoB (MOHO-, TU- U TIoJrcaxapuisl). [ moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBlneHHe, OpoKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJIE,
npuMeHeHne, ouosnorudeckas poiib. otocuntes. GpykTo3a Kak U30MEP TITIOKO3BL.

KanM&J'I " OCJUJIK0JIO3a KaK MPUPOAHBIC TMOJIMMCEPHI. CTpOCHI/IC KpaxmMajia U IEJUIIOJIO3bI.
du3nyeckue U XUuMHUUECKHE CBOMCTBA Kpaxmalia (FI/I,Z[pOJ]I/IB, KauCCTBCHHAsA pCaKUus C I/IOI[OM).



OKCIEepUMEHTAIbHBIE METOJAbl M3YYEHHUs BEUIECTB W MX MPEBPAILICHUN: MPOBEACHUE,
HaOJIIOJICHUE W OIMHCAHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIIHMPTOB, KAaYECTBCHHBIE
peakluy OJHOATOMHBIX CHUPTOB (OkucieHue sraHona okcuaoMm wmeau(ll)), MHOrOaTOMHBIX
COUPTOB (B3auMojieiicTBUE riulepuHa c¢ ruapokcugom wmeau(ll)), anbpaernmoB (oxkucieHue
aMMHUAYHBIM pacTBopoM okcuga cepebpa(l) um ruapoxcumom wmemu(Il), B3ammoneiicTBue
Kpaxmaja C HOJOM), MPOBEJACHUE TMPAKTHUUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCIIOTBI.

Pacuérnbie 3a1a4u.

Bbruncnenuss 1o ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJMYECTBA
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakUuu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIINHN).

A3oTcoeprKale OpraHndeckie CoeqMHEHMUS.

AMMHOKHUCIIOTHI Kak aMm(pOTepHbIE OpraHndeckue coenHeHus. usnueckne u XuMHUIECKue
CBOWCTBA aMHUHOKHCIOT (Ha TpUMeEpe TIIMIHMHA). buonormdyeckoe 3HAYCHHUE AMHUHOKHUCIIOT.
Tlentuger.

benku kxax TpUpOAHBIE BBHICOKOMOJEKYISIpDHBIE coeinHeHus. [lepBuyHas, BTOpHYHas U
TPETUYHAsT CTPYKTypa O€TKoB. XWUMHUYECKHE CBOWCTBA OEJIKOB: THIAPOJU3, JIEHATYpAIHs,
KaueCTBEHHbIE PEAKIIMHN Ha OENIKHU.

BKCHG[H/IMCHT&HBHHG MCTOABI M3YYCHHA BCHICCTB M HX H[!CB[)&![!CHHﬁZ Ha6J'IIOI[CHI/IC n
ONMMCAaHUC JCMOHCTPALMOHHBIX OIIBITOB: ACHATypalusa 0eaKOB Ipu Harp€BaHUH, ILIBCTHBIC

peakiuu OeIKOB.

BricokoMoJieKyJIsIpHbIe COeTHHEeHH s

OCHOBHBIC TIOHATHS XHMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMEp, IOJIHMED,
CTPYKTYpHOE 3BCHO, CTEICHb ITOJIMMEPH3AIMK, CPEIHSAs MOJIeKyIspHas wMacca. OCHOBHBIC

MCTO bl CHHTE3a BBICOKOMOJICKYJIAPHBIX CO@,Z[I/IHGHI/Iﬁ — [MoJIMMEpus3anus U NOJIUKOHACHCAIWs.

OKCIIepUMEHTAJIbHBIC METOAbI M3YUCHHMS BEIICCTB M MX IPEBPAICHHUH: 03HAKOMJICHHE C
o6pa3uaMH MMPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAY1YKOB.

MexxnpeaMeTHbIC CBSI3U.

Peanuzanus MCKIIPECAMETHBIX CBsI3EH IIpu U3y4CHUU OpF&HH‘ICCKOﬁ xumun B 10 kitacce
OCYILICCTBJIAICTCA UYCPE3 HCIIOJIb30BAHUEC KaK O6IJ_[I/IX C€CTCCTBCHHO-HAYYHbIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, ABJIAIONIUXCA CUCTCMHBIMU TSI OTACIIBHBIX IPEAMETOB €CTECTBECHHO-HAYYHOT'O IHUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATHUSA: SBJICHUC, Hay‘IHBIﬁ q)aKT, THUII0TE3a, 34aKOH,
TCOpUsA, aHaAJIN3, CHUHTC3, KJ'IaCCI/I(l)I/IKaI_II/IH, NEepUOAUIHOCTD, Ha6JHOI[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOJACIIMPOBAHUC.

du3suka: Marepus, SOHEpTrus, Macca, aToM, SJICKTPOH, MOJICKYJIA, 3HCpFCTI/I‘-ICCKI/II\/'1 YPOBCHB,
BCIICCTBO, TCJIO, 06’béM, arperaTHoe COCTOAHUC BCIICCTBA, (1)I/I3I/ILICCKI/IC BCJIIMYMHBI U €IMHUIIbI
HUX U3MCPCHUL.



buonorusi: knerka, opranusMm, omochepa, oOMEH BemiecTB B opranmsme, (poTocuHTE3,
OMOJIOTUYECKN aKTUBHBIC BelIeCTBa (OEIIKH, YIIIeBOIbI, KUPHI, (PEPMEHTBHI).

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMbIe, TOIUIUBO, PECYPCHI.

TexHonorns: MUIICBBIC MPOAYKTBI, OCHOBBI PAllMOHAJIBHOI'O ITUTAHUSA, MOIOIIHUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC NTpCHIapaThbl, MaTCprajibl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA
Teoperudyeckne 0OCHOBbI XMMHHU

XUMHUYECKUN dJIeMEeHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAss 000J0YKa.
DHepreTUyYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- amemeHTh. OCOOCHHOCTH
pacrpesiesieHusT 3JISKTPOHOB TI0 OPOUTAISIM B aTOMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dieMeHTOB [l
N. MengeneeBa. Csizb Tnepuogudeckoro 3akoHa W Ileproamyeckoil CHCTEMBI XUMHUYECKUX
anemeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHMSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHMsI CBOMCTB XUMUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CIIOKHBIX BEIIECTB
110 TpyIIaM M IepuoaM. 3Ha4yeHHe NEPUOANYECKOTO 3aKOHA B Pa3BUTUHN HAYKU.

Crpoenue BemiecTBa. XHWMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HEeMnoJIApHasi U TOJspHasi, MOHHAsA, MeTajuinyeckas). MexaHu3mbl oOpa3oBaHMsI KOBaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUciIeHus. IOHbI: KAaTHOHBI U @HUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAJTTNYECKON PEIIETKHU.

ITonsarue o JUCIICPCHBIX CHUCTCMaX. HcTtuHHBIC U KOJUIOUIHBIE PpacTBOPBLI. MaccoBas noas
BCIICCTBA B paCTBOPC.

KJ'IaCCI/I(l)I/IKaI_[I/IH HCOPraHu4CCKUX COG,I[I/IHGHPlﬁ. HOMGHKJ'IaTypa HCOPraHU4CCKUX
BemiecTB. ['eHeTHyeckas CBs3b HCOPraHMYCCKUX BCLICCTB, IIPUHAJICKAIIUX K Pa3JIMYHbIM
KJj1acCaM.

XuMu4ecKas peaKuus. KJ'IaCCI/I(I)I/IKaL[I/IH XUMHNUYCCKHUX peaKL{I/Iﬁ B HeOpraHquCKOﬁ n
OpF&HH‘-ICCKOfI XUMHHU. 3aKOH COXpaHCHUA MACChl BEHICCTB, 3dKOH COXPAaHCHUA U IPCBpALICHUA
OHEPTUU IIPpU XUMHWYCCKUX PCAKIUAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IU4HBIX (akTopoB. OOpaTHMbIe pEaKIUH.
Xumnueckoe paBHoBecue. MDakTopbl, BIMSAIOIIME HA COCTOSIHUE XUMHUYECKOIO PABHOBECHS.
[Tpunnun Jle [Hlartense.



OnexrponuTtnueckas aucconuarysa. CuibHble W ciadble 3MeKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, 11EJI0YHAsl.

OKHUCIIMTEIbHO-BOCCTAHOBUTEIILHBIC pCaKkuuu.

OKCIIEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUs BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpaLus
tabimn «Ilepromuyeckast cuctema xumudeckux ieMeHToB J[. WM. MeHneneeBa», u3ydeHHe
MoJIenen KPUCTAJUIMYECKUX peLIETOK, HaOJ0IeHNE
U ONMCAaHKE JEMOHCTPALIMOHHBIX U JIA0OPAaTOPHBIX OIBITOB (pa3iiokKeHUe NEPOKCHa BOJOPOIa B
IIPUCYTCTBUM  KAaTAJIN3aTOpa, OIPEIEICHUE Cpeabl pPacTBOPOB  BEUIECTB € IIOMOIIBIO
YHUBEPCAJIbHOTO MHJMKATOPA, pEaKlMd MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUECKON pabOThI
«BnusiHue pa3nuyHbpIX GaKTOPOB Ha CKOPOCTh XUMUYECKOMN peakLum».

Pacuérhble 3a1a4u.

Pacuérel 1o ypaBHEHHSM XMMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUYECKHAE PACUETHI,
Pacy€ThI ¢ UCIIOIB30BAHUEM IOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckast xumus

Hewmeranmnsr. [Tonoxxenne HemetannoB B [leproaudeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpoeHHMsI aroMoB. Du3nueckue CBOWCTBA HEMETAJIOB.
AmtoTponsi HeMeTauIoB (Ha IpUMEpPE KUCI0poa, cepsl, hochopa u yriepoaa).

XWMHUYECKHE CBOMCTBA BAKHEUIIMX HEMETAIOB (TaJIOTEHOB, cephl, a3ora, (ocdopa,
yriaepoia ¥ KpeMHUS) M UX COeTMHEHHUH (OKCHUIOB, KUCIIOPOACOACPIKAIINX KUCIOT, BOJIOPOIHBIX
COCTMHCHMI).

[IpumeHeHne BaKHEUIIINX HEMETAIJIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxkenue MetaiuioB B llepuoanyeckoil cucreMe XMMUYECKUX 3eMeHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHHMsSI DJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzmdeckue cBoiicTBa MeTaioB. CIIaBbl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN

MCTAJIJIOB.

XHWMHUYECKHUE CBOMCTBA BaXHEHUIIMX META/UIOB (HATpHWM, KM, KaJbllUi, MarHWi,
ATFOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O6H_[I/Ie CIIOCOOBI MOJIYYCHUS MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJI1JIOB B 6BITy N TCXHHUKCE.

OKCIIEpMMEHTAJIbHBIC METOJbl HM3YYCHHs BEIIESCTB M WX NPEBPallCHHN: HU3YUYCHHUC
KoJUIeKIIuu «MeTaiibel U CILJIaBBI», O6pa3I_IOB HEMCTAJIJIOB, PCHICHUEC OSKCIICPUMCHTAJIbHBIX
3aaay, Ha6J'IIO,[[eHI/Ie u OIMUCAaHUC JACMOHCTPAITMOHHBIX n J'Ia60paTOpHBIX OIIBITOB
(B3aHMOHeﬁCTBHe TUAPOKCHU A AJIFOMUHHA C paCTBOpaMU KHCJIOT U menoqeﬁ, Ka4CCTBCHHBIC
PCaKM Ha KATHUOHBI MeTaJ'IJ'IOB).

Pacuérnbie 3agaun.




Pacuérbl Mmaccel BemiecTBa WiM 00bEMA ra3oB 10 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce wid o0BEMY OJIHOTO W3 y4YacTBYIOIIMX B PEAKIUU BEIIECTB, pacdyéThl Macchl (00BhEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMud M ;KH3Hb

Ponp xumMun B obecrieueHnn SKOJIOTHIECKOM, SHEPTETUUECKOM U MUIIEBOW OE30TTaCHOCTH,
pa3BuUTUU MeAuIUHbL. [loHATHE O HAydHBIX METOJaX IMO3HAHUS BEHIECTB M XUMHYECKUX
peaKuui.

[IpencraBiaernst 00 OOMMX HAyYHBIX TMPUHIUINAX I[POMBIIUICHHOTO  TOJTYYCHHS
Ba)XKHEUIIINX BEIIECTB.

UenoBek B MHMpE BEIIECTB M MAaTE€pUAOB: Ba)XKHEHIIME CTPOUTENIbHBIE MaTEPHAIIBI,
KOHCTPYKIIMOHHBIE MaTepHalbl, KPacCKH, CTEKJIO, KEpaMHMKa, MaTepHallbl JUIsl DJIEKTPOHUKH,
HaHOMAaTepHuallbl, OPraHU4YECKHE U MUHEPAJIbHBIE yI0OpEHUSI.

XuMHSA U 370pOBbE YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBUIIa 0€e301acHOTO MCIOJIb30BaHUS IpenapaToB OBITOBOM XUMHN

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBA3H.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YYCHHUH OOIIEH W HEOPraHWYECKOW XHMMUU B
11 xmacce ocymiecTBiISeTCsS Yepe3 MCIO0JIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHSATHUM, SBISIOUIUXCA CUCTEMHBIMU I OTJENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO6mue ecTeCTBEeHHO-HAYYHBIC TIOHITHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHsI, aHAJIU3,
CUHTE3, Kiaccu(duKamus, TMePUOJUIHOCTb, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPECHUE, SIBJICHUE.

dusmka: marepus, dHEpPrusi, Macca, aroM, IEKTPOH, MPOTOH, HEUTPOH, WOH, HM30TOII,
PaIMOaKTUBHOCTh, MOJICKYJa, SHEPIETHYCCKUN YPOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe

COCTOSAHHEC BCIICCTBA, (bHSquCKI/IC BCJIMYHHBI U €AMHUIBI UX U3MEPCHUSA, CKOPOCTb.

buomnorus: KIICTKA, OpraHu3M, 39SKOCHCTCMA, 61/10c<1)epa, MaKpo- W MHKPOIJICMCHTEHI,
BHUTaMUHBbI, obMeH BCHICCTB B OPraHusme.

Feorpa(bm[: MUWHCPAJIbI, TOPHBIC ITIOPOBI, ITOJIC3HBIC UCKOIIAEMBIC, TOIJIINBO, PECYPCHI.

TexHosorus: XuMu4ecKkas MPOMBIIIJIICHHOCTb, MCTAJUITYPIrusd, IPOU3BOJACTBO CTPOUTCIIBHBIX

MaTepuaioB, CEIIbCKOXO03SMCTBEHHOE MMpoOn3BOACTBO, nUIIcBas MMPOMBIIIJICHHOCTD,
(bapMaHeBTquCKaﬂ MMPOMBIIIJICHHOCTD, MMPpOU3BOACTBO KOCMECTHYCCKHUX npenaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuralios, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HaAHOTCXHOJIOTHH.



Kpurtepuu n HopMbI onleHMBaHuA padoT mo xumuu yyamuxcs 10-11 knaccos.
Ouenka ycmuvix omeemoe.

OtMmeTKka «5» - CTaBUTCS B TOM CIIy4ae, €CIU yJalluics TOKa3bIBAET BEPHOE
MMOHUMAaHUE XUMUYECKON CYITHOCTH pAaCCMAaTPUBAEMBIX SIBICHUN U
3aKOHOMEPHOCTEM, 3aKOHOB U TEOPUU, JAET TOUHOE ONPEEIIEHUE U UCTOJIKOBAHUE
OCHOBHBIX ITOHSTHM, 3aKOHOB, TEOPHUH, & TAKXKE MTPABUIIBHOE OINPEIECICHUE
XUMHUYECKUX BEJIMYMH, UX €IMHUI] M CIOCOOOB U3MEPEHHUsI; TPABUIILHO BHITIOTHSIET
YEPTEIKH, CXEMBI U TPAPUKH; CTPOUT OTBET MO COOCTBEHHOMY ILJIaHY,
CONPOBOXJAET PACCKAa3 HOBBIMU MTPUMEPAMHU, YMEET IPUMEHUTH 3HAHUSI B HOBOM
CUTYalLlMM TIPU BBINOJHEHUU MPAKTUUECKUX 3aIaHUI; MOKET YCTAHOBUTH CBSI3b
MEXK1y U3y4aeMbIM U PAHEE U3YUYEHHBIM MaTEPUAJIOM MO KYpPCy XMMUHU, a TaK K€ C
MaTepuaioM, YCBOEHHBIM MO U3YUYEHUIO IPYTUX PEIMETOB.

OtMmeTKka «4» - CTAaBUTCSI, €CJIM OTBET YUYCHHKA YIOBJIETBOPSIET OCHOBHBIM
TpeOOBaHUAM K OTBETY Ha «5», HO J]aH 0€3 MUCI0JIb30BaHUsl COOCTBEHHOTO IIJIaHa,
HOBBIX MPUMEPOB, 0€3 MPUMEHEHUsI 3HaHUK B HOBOHM cUTyaIuu, 6e3
UCIIOJIb30BaHUS CBSI3€H ¢ paHee M3YyYeHHBIM MaTeprajoM, YCBOCHHBIM MPU
U3YYCHHUH JIPYTUX MPEIMETOB; €CIIH YUaIlHiiCcs AOMYyCTUII OJIHY OIIUOKY WM HE
0oJee ABYX HEJOYETOB M MOXKET UX UCIIPABUTH CAMOCTOSITEIBHO WUJIU C HEOOIBIIION
MOMOIIBIO YUUTEJIS.

OtmeTKa «3» - CTaBUTCS, C€CIIHM YYAIIUKUCS MPAaBUIBHO ITOHUMAET XUMUYCCKYIO
CYITHOCTh paCCMaTPUBAEMBIX SIBJICHHI M 3aKOHOMEPHOCTEH, HO B OTBETE UMCIOTCSI
OTJICIbHBIC MTPOOEIIBI B YCBOSHUH BOIIPOCOM Kypca XUMHUH, HE MPEIATCTBYIONINE
JaNbHEHIIIEMY YCBOCHHIO IIPOIPaMMHOI'0 MaTepuaia; yMeeT IPUMEHATh
HOJIYYCHHBIC 3HAHMS MPU PEIICHUH MPOCTHIX 3a7a4 C UCITOJIb30BAaHUEM TOTOBBIX
dbopMyI1, HO 3aTPYIHSAETCS MPHU PEIICHUH 3a/1a4, TPEOYIOMINX MPeoOpa30BaHUS
HEKOTOPBIX (popMyJT;JonycTHII He O0siee 0THOM rpy0oi OIMMOKU U IBYX
HEJI0YETOB, HEe OoJiee OHOM rpy0oiil U OHON He TpyOoi omudku, He Ooiee TBYX-
TpeX He TPyOBIX OMHUOOK, OJHOM HEe TPpyOor omMOKH U TPEX HEIOYCTOB, JOITYCTHI
YeThIpPE WU MATHh HEJIOUYETOB.

OtMmeTKa «2» - CTaBUTCSI, €CJIM YYalluiCs HE OBJIaJie]] OCHOBHBIMU 3HAHUSAMU U
YMEHUU B COOTBETCTBHUH C TPEOOBAHUSIMHU MTPOTPAMMBI U TOTTYCTHUI OOJIbIIIEe
OIMOOK ¥ HETOYETOB, YEM HEOOXOIUMO JJISI OLIEHKH «3 .

Ouenka nucoMeHHbIX paoom.



OtmeTKa «5» cTaBUTCS 3a padOTY, BHIMOJIHEHHYIO IOJHOCTBIO 0€3 OMHMOOK U
HEJI0YEeTOB.

OtmeTKa «4» CTaBUTCSA 32 pabOTY, BEITIOJHEHHYIO MTOJTHOCTHIO, HO TIPH HAJTMIUH B
Hel He Oosiee 0IHOM rpyOol omKMOKK U OHOTO HeJoueTa ; He Oojee Tpex
HE0YETOB.

OtmeTKa «3» CTaBUTCS, €CIM YYSHUK BBIITOJHUI IPABUIILHO HE MeHee 2/3 Bceit
paboTHI WK JOMYCTUII He Oosiee OJTHOM rpyO0oi OmMKMOKHN U JBYX HEIOYETOB, HE
OoJiee oHOM TPyOOIi U OJTHOM HErpyOoi omuOKu, HEe OoJiee TPeX HETPyOhIX
OLIMOOK, OJTHON HerpyOoil OIMOKK U TPEX HEOUETOB, MPU HATUYUH YEThIPEX-
ISITH HEJ0YETOB.

OtmeTKa «2» CTaBUTCS, €CJIM YKUCIIO OMIMOOK U HEJOUYETOB IPEBBICHIIO HOPMY
OLIEHKH «3» WJIM BBINOJIHEHO NPaBUILHO MeHee 2/3 Bcell paboThI.

Ouenka KOMOUHUPOBAHHBIX KOHMPOTLHBIX padom.
[IIxana nepeBoaa B MATUOATUTLHYIO CUCTEMY OLICHKU
OtmeTtka «5» ctaButcs 3a BeinoiaHeHue 90-100% paboTsl.
OtmeTtka «4» ctaButcs 3a BeinoiaHeHue 70-89 % paboTsr;
OtmeTtka «3» cTaBUTCS 3a BhinoiHeHUE 50-69%

OtMmeTKa «2» cTaBHUTCH 3a BeIToHeHHe MeHee 50%,

Kpumepuu oyenusanus mecmoevlx KOHMPOJIbHBIX PAOOM.
[IIkana nepeBoaa B MATHOATUILHYIO CHCTEMY OIICHKH
OtMmeTKka «5» ctaBuTcs 3a BoimojaHeHHe 90-100% paboThl.
OtmeTka «4» ctaButcs 3a BeimoiaHeHue 70-89 % paboTsr;
OtMmeTKa «3» cTaBUTCS 3a BhIMoJaHEeHHE 50-69%

OTMeTKa «2» cTtaBUTCA 3a BeIToHeHHe MeHee 50%,

Kpumepuu oyenuganusa yxcnepumenmanibHolX ymMmeHuil (nabopamopmsie u
npaxmuuecKue 3a0anusi).



OtMmeTKa «5» CTaBUTCS €CIIU pa60Ta BBIITOJIHCHA ITOJIHOCTBIO U IIPABUJIBHO,
CACJIaHbI IIPABUJIBHBIC Ha6J'HOI[eHI/I§I H BBIBOJBI,

HKCIIEPUMEHT OCYUIECTBJEH MO IUIaHy ¢ YYETOM TEXHUKU O€30IaCHOCTH U MpaBUIl
paboTHI C BEIIECTBAMU U 000PYJOBAHUEM;

MIPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHHSI, MTOACPIKUBAIOTCS YUCTOTA
pabouero Mecrta U MopsiJ0K (Ha CTOJE, IKOHOMHO MCIOJIb3YIOTCSI PEaKTHUBBI)

OtmeTKa «4» CTaBUTCS €CIU paboTa BBITOJTHEHA MPABHIIBLHO, CICIAHBI
NPaBWIbHBIC HAOFOICHHS ¥ BBIBOJIBI, HO TIPH 3TOM 3KCIIEPUMEHT MPOBE/ICH HE
TIOJTHOCTBIO WITH JIOMYIIEHBI HECYIIIECTBEHHBIE OMMOKH B pabOTe ¢ BEIIECTBAMHU U
000py/I0BaHHEM.

Otmertka «3» cTaBUTCS eciii paboTa BBINOJIHEHA MPAaBHILHO HE MEHEE YeM
HAIOJIOBHUHY WM JOMYIIEHA CYIIECTBEHHAs OIMOKa B X0/ SKCIIEPUMEHTA B
00BsICHEHHH, B OOPMIICHUU PaOOTHI, B COOJIFOICHUU TIPABUI TEXHUKH
6e30macHOCTH Ha paboTe ¢ BEECTBAMU U 000PYI0BaHUEM, KOTOpas
UCTIPABIISIETCS 110 TPEOOBAHUIO YUHUTEIIS

OTMmeTKa «2)» CTaBUTCS €CIIU AOITYIICHBI Ooiee ABYX CYHICCTBCHHBIX OomuOOoK B
XO0O€C: SKCIICPUMCHTA, B 06’I)HCH€HI/II/I, B O(i)OpMJ'IeHI/II/I pa6OTBI, B CO6JII-0,Z[€HI/II/I
IMpaBUJI TCXHUKHU 0e3-0IacHOCTH Impu pa60Te C BCIICCTBAMU U O60py,IIOBaHI/I€M,
KOTOPBIC yanlHﬁCH HC MOJKCT UCIIPABUTD JAXKEC I10 TpC6OBaHI/II-O YUHUTCIIA.

Ouyenka ymeHuii pewiamp pacuyemmusle 3a0ayu.

OtmeTKa «5» CTaBUTCS €CJIH B JIOTHYECKOM PACCYKJICHUU U PEIICHUU HET
omrOOoK, 3a7a4a pelieHa paluoHaIbHBIM CIIOCOO0M;

OtMeTKa «4» CTAaBUTCS €CJIU B JJOTHUYECKOM PACCYXKJICHUH M PEIICHUS HET
CYIIECTBEHHBIX OMMNOOK, HO 3a/i1ada pelieHa HepalMOHAIBHBIM CIIOCOOO0M, WIIH
JOMYIIEHO He 0oJiee IBYX HECYIICCTBEHHBIX OIIMOOK.

OTtMmeTKa «3» CTAaBUTCS €CJIM B JIOTHYESCKOM pPacCyKaCHNN HCT CYIICCTBCHHBIX
OIHI/I6OK, HO O0IIyHmicHa CyImCcCTBCHHAA omnOKa B MaTEeMaTHYECKUX pacucrax.

OTMmeTKa «2» CTaBUTCS €CJIUM UMEETCSI CYIIECTBEHHbIE OIIUOKHU B TIOTHUYECKOM
PacCyXJICHUU U B PEUICHUMU.

0uem<a ymeuuﬁ pewiamsp IKcCnepumernmasibHole 3a0auu.



[Ipu oLleHKE 3TOr0 YMEHUS CIEeYEeT YUYUTHIBATh HAOIIOACHUS YUUTEIS U
MIPEABABISIEMbBIEC YUAIIUMCS PE3YJIbTAaThl BHIITOIHEHUS OIBITOB.

OtMmeTKa «5» CTaBUTCS €CJIU TUIaH PEIICHUS 3a1a4i COCTABIICH MPABUIBHO,
OCYIIECTBJICH MOJI00p XUMHUECKUX PEAKTUBOB U 000PYI0BaHUS, JTAHO TTOJIHOE
0OBSICHEHUE U CJIeJIaHbI BHIBOJIBI.

OtMmeTKka «4» CTAaBUTCS €CJIU TUIaH PEIICHUsI COCTaBIICH MPAaBWIbHO, OCYIIECTBICH
moA00p XUMUYECKUX PEaKTUBOB M 0O00PYI0BaHMsI. IOMYIIEHO HE OoJiee TBYX
HECYIIECTBEHHBIX OMUOOK (B OOBICHEHUU U BBIBOJIAX).

OtMmeTKa «3» CTAaBUTCS €CJIU TUIaH PEIICHUs] COCTaBIIEH MPAaBWIBHO, OCYIIECTBICH
noA00p XUMHUYECKUX PEAKTUBOB U 00OPYAOBaHUS. JIOMYIIIEHA CYIIECTBEHHAS
OLINOKa B OOBACHEHNH U BBIBOJIAX.

OTMeTKa «2» CTAaBUTCS €CJIU JOIYIIEHBI ABe U 0oJiee OMMOKY (B TUTAHE PEIICHMUS,
B ITOJ100p€ XUMUYECKUX, PEaKTUBOB U 000PY0BaHUsI, B OOBSICHEHNUHU U BBIBOJIAX).



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

dI'OC COO ycranaBnmmBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS OOYYAIOIIMMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM Juid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MporpaMM CpeHEro o01Iero 0opa3oBaHusl SABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO0/.

B cooTBeTCTBHM C CHCTEMHO-/IEATEIBHOCTHBIM IOJXOJ0M B CTPYKTYpE JIHYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOLero o0pa3oBaHMs
BBIJICJIEHBI CJIEYIOLINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIILHOCTH U CAMOOIIPEAEIICHHUIO;

HaJIn4yue MOTHBAITUHU K O6y‘IeHI/II-O;

L[eJIeHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJECHUN JTUMYHOCTH HAa OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOCH NESATEIHHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIEJIOCTHOH CHCTEME XHMHUYECKOTO
00paszoBaHus;

HaJIM4YUEC IIPaBOCO3HAHUS 9KOJOTUYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOMTD )KU3HCHHBIC IIJIaHbI.

JIMuHOCTHEBIE pE3yIbTaThl OCBOCHHUA IPECAMETA «XUMUS JOCTHUIalOTCA B C€IHUHCTBC
y‘le6H0ﬁ W BOCIUTATCIILHOM ACATCIIBHOCTH B COOTBETCTBHU C T'YMAHUCTHYCCKHUMU,
COOUOKYJIBbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMKU LCHHOCTAMM MW HACATIaMU pOCCHfICKOFO
I'paKaaHCKOI'O O6IHGCTBa, INPUHATBIMH B O6H_[6CTB€ HOpMaMMU M IIpaBHUJIaMH ITIOBCIACHUS,
CHOCO6CTBYIOIHI/IMI/I nmponeccaMm CaMoOIIO3HAaHUA, CaMOpa3BUTHUA W HPABCTBCHHOI'O CTAaHOBJICHUA
JIMYHOCTH 06y‘IaIOHII/IXC$I.

JIndyHOCTHBIC pe3yIbTaTbl OCBOCHHA IPCIAMETA «XHUMUS» OTpaxxaroT C(bOpMHpOBaHHOCTB
OIbITA II03HABATEJLHOM U HpaKTquCKOﬁ ACATCIBbHOCTHU o6yqa10m14xc;1 o peajlru3auu
IPUHATBIX B O6H_ICCTBC I_ICHHOCTeﬁ, B TOM 4HCJIC B 4HaCTH:

1) rpaKIaHCKOro BOCIHHUTAHMA:

OCO3HaHuA O6y‘IaIOIJ_II/IMI/IC$I CBOMNX KOHCTUTYHHOHHBIX IIpaB U 06ﬂ3aHHOCTeI\/’I, YBAXKCHUSA K
3aKOHY U ITPAaBOIIOPAJAKY;

OpEACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIGHUNM B
KOJIJICKTHUBC,

TOTOBHOCTU K COBMECTHOM TBOp‘IeCKOI‘/’I ACATCIIBHOCTHU IMPU CO3JaHUN y‘-Ie6HBIX IIPOCKTOB,
peuIicHun y‘ICGHBIX 1 NO3HABATCJIBHLIX 3a1a4, BBIIIOJTHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,



COoCcOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI APYTHUX
IIPU aHAJIM3E PA3IMYHBIX BUJOB Y4eOHOH JeATeNIbHOCTH;

2) HNATPUOTHYECKOI0O BOCIIUTAHM S

LIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIEIUI0 OTEUYECTBEHHOMU
XUMHUH;

YBaXEHUsI K MPOIIECCY TBOPYECTBA B O0JIACTH TEOPUH M TPAKTUUYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKCHHUS HAYKH €CTh PEe3yJbTaT JUIMTENIbHBIX HAOIIOJICHUM,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX IIOUCKOB, ITIOCTOSIHHOI'O TPpyda y‘IéHI)IX N IIPAKTUKOB;

MHTEpeCa W II03HABATEIBHBIX MOTHMBOB B TMOJYYEHUHM U IOCIEAYIOIIEM aHaIU3e
MH(}OpPMALIUHU O TEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPAaBCTBCHHOI'O CO3HAHUA, STHYCCKOTI'O ITOBEACHMS,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBS3aHHBIC C XUMHWYECKMMHU  SIBJICHUSAMU,
U MPUHUMATb OCO3HAHHBIC PEHICHHSA, OPUCHTHUPYACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IOBEACHHUE U IMOCTYIIKK CBOUX TOBapI/II_HeI\/'I C TO3UIUH
HPAaBCTBCHHBIX U IIPAaBOBBIX HOPM M OCO3HAHHEC HOCJ'ICI[CTBI/Iﬁ OTHUX MMOCTYIIKOB;

4) hopMupOBaHNS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs ITIEHHOCTEH 3I0pOBOrO0 M 0€30MacHOro o00pasza KWU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILEHHUS K COOCTBEHHOMY (PH3HUECKOMY U TICHXHIECKOMY 3JI0POBBIO;

coOmoieHnsT MpaBuil 0€30IMaCHOTO OOpalleHHsT ¢ BEIIECTBAaMU B OBITY, MOBCEIHEBHOM
YKU3HHU U B TPYIOBOU JIEATEIHLHOCTH,

IIOHUMAHHA HOCHHOCTU IIPpaBWJI HHIAUBUIAYAJIBHOI'O W KOJUICKTUBHOI'O 0e3omacHOro
MOBCACHUS B CUTYyallUAX, YIPOKAOIINUX 3J0POBbIO U JKU3HU J'IIO,Z[GfI;

OCO3HAHHUS TOCIEJICTBUNA W HEMPUSTHUS BPEIHBIX MPUBBIYEK (YMOTpeONEHUS aIKOToJs,
HapKOTHUKOB, KYpeHUs);

5) Tpy/10BOr0 BOCIIUTAHUS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘le6HO'I/ICCHe,I[OBaTCHBCKOI>'I JACATCIIbHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTuXx BUAaX ACATCIbHOCTH,

YCTAHOBKM Ha 4AKTHBHOC YYaCTHC B PCHIICHHUU MNPAKTUYCCKHUX 3aJdau COIIMAJIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, H.IKOJ'H:;I);

HHTCpCCa K IMPAKTUYCCKOMY H3YUCHUIO HpO(I)CCCI/Iﬁ pas3jityHoro poaa, B TOM 4YHUCIIC Ha
OCHOBC IIPUMCHCHUS MMPEAMCTHBIX 3HAHUHU TI0 XHUMUH,



YBaXX€HUs K TPYLY, JIIOAAM TPyZAa U pe3yiabTaTaM TPYAOBOU NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHIUBUAYAJIbHOW TPACKTOPHH OOpa30BaHMA,
Oyaymieit mpodeccuu U peanu3alud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C Y4ETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEOHOCTEN 00IIeCTBa;

6) IK0JIOrHYECKOr0 BOCTIUTAHHUSI:

IKOJIOTHYECKH 11€IeCO00pa3HOro OTHOMICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIICCTBOBAHUS
’KU3HH Ha 3emiie;

MOHUMAaHHUS TJI00ATBLHOTO XapakTepa 5KOJIOTrHYCCKHUX HpO6J'IGM, BIIMSHHUA 5KOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COUATIBHOM CPEJIbI;

OCO3HaHus HCO6XOJII/IMOCTI/I HCITIOJIBb30BaHHUA I[OCTI/DKGHI/II\/’I XUMHUHU JIs1 pEIICHUA BOIIPOCOB
palOHAJIBHOT'O NPHUPOA0IIOTIB30BAHN A,

AKTHUBHOTO HENPHATHS JCUCTBUM, MPHHOCAIIUX BpPEI OKPYXKAIOLIEH MPUPOIHOM cperne,
YMEHHSI TIPOrHO3UPOBAaTh HEOIArOMPUATHBIE SKOJIOTMUECKHE IMOCIEICTBUS MPEANPUHUMAEMbIX
JNENCTBUN U MPEAOTBPAIATh UX;

HaJIM4Yusg PA3BUTOTO ISKOJOTHYECKOI'O MBIIIJICHUA, JKOJIOTHUECKOU KYyJIbTYphI, OIIbITa
NEATENBHOCTH  JKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
MO03HABATEIBHON, KOMMYHHKATHBHON M COIIMATBLHON TTPAKTHKE, CIOCOOHOCTH M YMEHUST aKTUBHO
MPOTHBOCTOSTH HJICOJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKHU U OOIIECTBEHHOM MPAKTHKH,

MOHUMAaHMs cleuu(UK XUMHM KaK HayKd, OCO3HaHusi €€ posid B (OPMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LEJIOCTHOTO MPEICTaBICHUsI 00 OKpYXKaIOLIEM
MHUpEe KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM HPUPOJHBIX 3aKOHOMEpPHOCTEH M
pelieHny mpodieM COXpaHEHUsl PUPOIHOTO PAaBHOBECHS;

yOSIKAEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JUIS COBPEMCHHOW IMBHIM3ALUU: B €€
I'YMaHUCTUYECKOW HAMPaBICHHOCTH M BAKHOW POJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOM
KYJAbTYPBI, PEIICHUH TJI00aTbHBIX MPOOJIEM YCTONYHMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOIA,
DHEPreTUYECKOM, MHIIEBOM W HOKOJOTHYECKON O€30MacHOCTH, B PA3BUTHH MEIUIMHEI,
obecIieueHNH YCIOBUH YCIEITHOTO TPy/da M SKOJOTHYECKH KOM(OPTHOM KU3HU Ka)XI0T0O 4YiIeHa
00I111eCTBA;

CCTGCTBeHHO'HaquOﬁ paMOTHOCTH: TIOHUMaHHA CYHNIHOCTU MCTOJAOB  IIO3HAHU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJb30BaTh MOJIy4aCMbIC 3HAHUA 11
aHaiau3a M OOBSCHEHUS SIBICHUI OKpYyKarouiero Mupa U NpoUCXOoAAllnX B HEM I/I3MeHeHI/II71,
YMCHHA OCJIAaTh 000CHOBaHHbBIE 3aKJIFOYCHUS HA OCHOBE HAayYHBIX (I)aKTOB N UMCIOINXCA JaHHBIX
C IICJIBIO MOJYUCHUA JOCTOBCPHBIX BBIBOJOB,



CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BaTh XUMUYCCKHUE 3HAHUS JJI pCICHUA HpO6JI€M
B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX;

HUHTCPCCA K NO3HAHUTIO U HCCIIeI0BaTEIbCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CHOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CamMoOOpa3o0BaHUIO, K
AKTUBHOMY TIIOJTYYCHHUIO HOBBIX 3HAHWA 10 XHMHH B COOTBETCTBHU C IKH3HCHHBIMU
MOTPEOHOCTSAMMU;

WHTEpeca K OCOOCHHOCTAM Tpyda B pa3IMyHBIX cdepax MpodecCHOHATBHOM
NEeSITEILHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4eOHOTo ImpeameTra «XUMHUS» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HauyuMble i1 (OPMHUPOBAHUS MHPOBO33PEHUS OOYUYaIOIIUXCS MEXKAUCHUIIIMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYUYHbIE TOHITHS, OTPAXKAIOIIKE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(puKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprusi, sBJCHHUE, MPOLECC, CUCTeMa, Hay4YHbIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  ydueOHble  JeiicTBHsA  (TTO3HABATEJIbHEIE, KOMMYHHKATHBHEIE,
perynasTuBHBIC), obecrneunBaroniue (GopMuUpoBaHHe (PYHKIIMOHATBLHOW TPAaMOTHOCTH |
COLMAIBHOM KOMIIETEHITHH 00yYarOIIuXCcs;

CMOCOOHOCTh  OOYYaroIUXCs ~ MCIOJB30BaThb  OCBOCHHBIC  MEKIUCIUIUTMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsS W YHHBEpCAJbHBIC Yy4eOHBbIC JCHCTBHSI B TO3HABATEIBHOW U

COI_[I/IaJ'IbHOI\/'I ITPAKTHUKE.

MeTaHpeI[MeTHBIe pE3yIbTaTbl OTPAXKAKT OBJIAACHHUEC YHHBECPCAIbHBIMUA y‘le6HI>IMI/I
IIO3HaBaTCJIbHbBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU HCI;'ICTBHHMI/I.

OBJj1ajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU J1€HiCTBUAMM:
1) 6a30oBble JJOTHYECKHUE eCTBHS:

CaMOCTOATCIBHO (bOpMy.]'II/IpOBaTB H aKTyaJIu3nupoBaThb npo6ﬂeMy, BCCCTOPOHHC eé
pacCMaTpuBaTh;

ONpCAC/IITE HCJIN ACATCIBHOCTU, 3aJdaBas HaApaMETpbl WM KPUTCPUU HUX HOCTUIKCHUA,
COOTHOCHTDL PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIISAMU

HCIIOJIb30BATh IIPpU OCBOCHUU 3HaHUI HpI/IéMLI JJOTHYCCKOT'O MBIIIJICHUSA — BBIACIATH
XapaKTCPHBIC IMIPU3HAKU MOHATHUH U yCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIB30BATh

COOTBCTCTBYIOIIUC MMOHATHA [JISA OOBSICHEHUS OTACIIBHBIX (l)aKTOB n HBHCHHﬁ;

BLI6I/IpaTB OCHOBAHUA U KPUTCPUU IJIA KHaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XUMHNYCCKHUX peaKuHﬁ;



YCTaHAaBJIMBATb NPUYHUHHO-CJICACTBCHHBIC CBA3U MCIKAY NU3YHYaCMbIMU ABJICHUAMMU,

CTPOUTh JIOTMUECKUE pacCyXJIeHUs (MHIYKTUBHbBIE, JAE€AyKTUBHBIEC, I10 aHAJOTUM),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSX, (POPMYINPOBATH
BBIBO/IbI U 3aKJIIOYCHUS;

MPUMEHSTHh B MPOILECCE MO3HAHMS, UCIOJIb3yEMbIE B XMMHUHM CUMBOJINYECKUE (3HAKOBBIE)
MOJeNH, IpeoOpa3oBbIBATH MO/IEIbHBIE IPEICTABICHUS — XUMHUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOW peakmuu — TPU PEIICHHH Y4eOHBIX
II03HABATENIbHBIX M MPAKTUYECKUX 3a]a4, IIPUMEHSATh HA3BAHHBIC MOJCIIBHBIC IPEICTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHYECKUX PEAKLIAMN.

2) 6a3oBbIe HCCI€A0BaTENbCKHE I€CTBUS:
BJIaJICTb OCHOBAMM MCTOA0B HAYYHOTO MO3HAHHWA BCHICCTB U XUMHWYCCKUX peaKHHfI;

dbopmynupoBaTh 1LETW W 3aJa4d  WCCJIEAOBAHMS, WCIOJIB30BATh IOCTABJICHHBIE U
CaMOCTOSITEIFHO CHOPMYITMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
TuTst POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MTPABWIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJIETh HABBIKAMH CAMOCTOATEIbHOTO IUIAHUPOBAHUS M MPOBEICHUS YUYEHUYECKHX
SKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOMI0JaTh 32 XOJIOM IPOIECcca, CAaMOCTOATEIbHO
MIPOTrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpOBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATh 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

puoOpeTaTh OMBIT YYEHHUYECKOW MCCICIOBATEIbCKOM W TPOCKTHOM JIeATETHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY ITOUCKY METOJOB pEelIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B Pa3IMUHBIX HMCTOYHUKAX HHPoOpManuu (HAYYHO-TIOMYJspHAS
JuTepaTypa XMUMHYECKOrO COJepXaHHus, CHpaBOYHbe MocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl U TMPUMEHSATh pPa3IM4YHble METOAbI MpPHU TOHCKE M O0TOOpe
uHpopMaluy, HeOOXOAUMOM JJIsl BBITIOTHEHHSI YYeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;

HpI/IO6peTaTI> OIIBIT HCIIOJIB30BAaHHA I/IH(i)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PA3JIMIHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpeacTaBieHus UHGoOpMaIuu (CXeMbl,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpeAcTBAa HpuU paboTe ¢ XUMHYECKOM
uHpopManMeil: NPUMEHATh MEXIpeaAMeTHbIe ((pU3UUYecCKue W MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, POPMYIIbI, a00peBUATYpbl, HOMEHKIIATYPY;



HCIIOJIB30BAaTh U HpCO6pa30BbIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HAITIAJAHOCTHU.

OB.TIa)IeHI/Ie YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JIeMCTBUSAAMM

3a/1aBaTh ~ BOIPOCHI IO  CYHIECTBY  OOCYXJaeMOW TeMbl B  XOJ€ JMajora
W/WIM TUCKYCCHUU, BBICKA3bIBAaTh WJIEH, (OPMYIHPOBATH CBOM TMPEUIOKECHHSI OTHOCHTEIHHO
BBITIOJTHEHUS TIPEIJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IMPE3CHTAIMCH PE3yIbTaTOB TO3HABATEIHHON JEATCILHOCTH, TIOTYYCHHBIX
CaMOCTOSITCJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITIOJHEHUM XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThI IO HWCCICJOBAHUIO CBOWCTB HW3yYaeMBIX BEIIECTB,
peanm3aiyn y4eOHOTO MPOEKTa " (hopMyTHpOBaTH BBIBO/IBI
10 pe3yiabTaTaM MPOBEACHHBIX HWCCICIOBAHUK ITyTéM COTJIACOBAHUS TO3UIMH B  XOJIE
00CyX/1IeHHsI 1 0OMEHAa MHEHHSIMHU.

OeBjaaaenue YHUBEPCAJIbHBIMU PEryJaATUBHLIMH JeHCTBUSIMMU:

CaMOCTOSITENIbHO TUIAHUPOBATh U OCYLIECTBJISTH CBOIO IO3HABATEIBHYIO NESTEIbHOCTD,
ompenenss e€ Leau W 3aJa4d, KOHTPOJIMPOBATh U MO Mepe HEeOoOXOAMMOCTH KOPPEKTHPOBATh
npearaéMblii aaropuT™ ACUCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIEN0BATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HeKTUBHBIN CIOCO0 MX pEelIeHUs ¢ YYETOM MOITYYEHUs] HOBBIX 3HAHHM O
BEIIECTBAX U XUMUUYECKUX PEAKIUIX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOCH JICATEIPHOCTH Ha OCHOBE caMoOaHallu3a M
CaMOOIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
[IpenMeTHBIE pe3yapTaThl OCBOCHMS Kypca «OpraHudeckas XMMHUs OTPaXaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUNA O XUMUYECKOM COCTaBJISIONICH eCcTeCTBEHHO-HAYUYHON
KapTUHBI MUPA, POJIU XUMHUHU B TO3HAHUU SIBJICHUU MPUPOJbI, B (POPMUPOBAHUM MBIIUICHUS U
KYJIbTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOIUMOM [Uid pelleHus
MPAKTUYECKUX 3a/ady M HSKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJIHOM cpere;

BJIQJICHUE CHCTEMOM XMMMYECKMX 3HaHUI, KOTOpas BKJIKOYAeT: OCHOBOIIOJIAraroliye
MNOHATHUSA (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBs3b, CTPYKTYpHas ¢opmyna (pa3BépHyras H
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJISAPHBIH OO0BEM, YIJIEpOJHBIH  CKEJeT,
(GyHKLIMOHATBHAS TPYIIa, pajuKan, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psAJ, TOMOJIOTH,
YIJI€BOJOPOBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHUs, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COEJMHEHUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemiectB  A. M. byrnepoBa, 3akoH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUHU; MHPOBO33PEHUECKHUE 3HAHHUS, JIeXKAlUe B OCHOBE IOHUMAaHMS
MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOIMYECKHE CBEIEHUS O CBOMCTBAX,



COCTaBe, MOJYYCHUU M 0€30TTaCHOM MCIOJIb30BAHUH BAKHEUIITNX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTUYECKOM IEeATEIbHOCTH YEI0BEKa,

c(OPMHUPOBAHHOCTh YMEHUH BBISBIISATh XapaKTePHBIC MPU3HAKH TOHSTHH, YCTAaHABIMBATH
HX B3aUMOCBSI3b, UCIIOJb30BaTh COOTBETCTBYIOLIUE OHATHS TPU OMTMCAHUH COCTAaBa, CTPOEHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHUPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAEHHOM) (POPMYIT OPraHUYECKUX BEIIECTB
U YPaBHEHHH XMMHYECKUX PEAKLUN, U3rOTABIMBATH MOJEIIM MOJIEKYJ] OPraHWYECKHX BEIIECTB
JUISL WWLTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHaBIMBATh MPUHAIICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEUIECTB [0 MX COCTaBY M CTPOEHHUIO K OINpPENENEHHOMY KIIACCy/TpyINIe COEIUHEHUN
(YrneBolopoasl, KUCIOPOJ W a30TCOJEpPXKAIUE  COCIUHEHMs, BBICOKOMOJIEKYJISPHBIE
COEJIMHEHMS), JlaBaTh UM Ha3BaHusd o cucremarnyeckoil HomeHkiatype (IUPAC), a Ttakxe
MIPUBOJIUTh TPUBUAIbHBIE HAa3BAaHUS OTACIBHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTUJIeH, STHJIEHIJIUKOJb, TIULEPUH, (PEeHosl, (QopMaibIeruj, aueTaibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAsl KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, INIIOKO3a, (pPYyKTO3a,
Kpaxmall, [eJUII0JI03a, TJIUIHH);

c(OpPMUPOBAHHOCTh YMEHHMSI ONPENENATh BUIbl XUMHUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSTH IOJ0KEHUS TEOPUU CTPOEHHUS OPraHUYECKUX
BemecTB A. M. bytnepoBa i1 0ObSCHEHHUSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMCHHH XapaKTepPU30BaTh COCTaB, CTPOCHHUE, (PUINYCCKUE W
XMMHYECKHE CBOMCTBA TUITMYHBIX MPEJICTABUTENICH Pa3IMYHbBIX KJIIACCOB OPraHMYECKUX BEIICCTB
(MeTaH, ATaH, ATWICH, NPONHWJICH, aleTwieH, OyramueH-1,3, merunoOyraaumen-1,3, OeH3o,
METaHOJI, 3TaHOJI, STUJICHIJIMNKOJIb, TJIMIEPHH, (CHOJI, alleTalIbJeIH/l, MypaBbHHAS U YKCYCHas
KHCJIOTBI, TJIIOKO3a, Kpaxmall, LeJUIi003a, aMHHOYKCYCHAas KHCIO0Ta), WUIIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEKIY HUMH YPaBHEHUSMH COOTBETCTBYIOIIHUX XHMHUYCCKHUX PEAKIMHA C
HCII0JIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh yMEHHS XapaKTEPHU30BaTh HWCTOYHUKU YIIIEBOJOPOJIHOTO  CHIPhS
(HedTb, TPUPOMHBIA Ta3, Yroib), CHOCOOBI HMX MEpPepadOTKU U MPAKTUYECKOE MpPUMEHEHUE
MIPOJYKTOB IepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHUIl NPOBOJIUTH BBIYMCICHHUS [0 XUMHUYECKUM YpaBHEHUSM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJYKTAa PEAKLUUU IO H3BECTHBIM
Macce, 00BEMY, KOJIMYECTBY OJIHOTO u3 UCXOIHBIX BEIIECTB
WIN MIPOAYKTOB PEAKIINN);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX MCTOAAaX HAYy4YHOT'O
MO3HAHUA, HUCIOJB3YCMbIX B XUMHUHU TIpU HU3YUCHUHU BCHICCTB W XHUMHYCCKUX SIBJICHUI
(Ha6JIIO,Z[eHI/IC, HU3MCPCHUC, OSKCICPHUMCHT, MO)ICJ'II/IpOBaHI/Ie), HUCIIOJB30BaTh CHUCTCMHLIC
XUMHYCCKHUC 3HAHUWS Ul IIPUHATUSA peLHeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CUTYyallUAX, CBA3aAHHBIX
C BCIICCTBAMU U UX [TPUMCHCHHUCM



c(hOpPMHUPOBAHHOCTh YMEHHI COOIONATh MpaBWIa MOJB30BAHUS XUMUYECKOW MOCYION H
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBmiia 0OpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBIIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUIAHUPOBATH M BBIMOJIHATh XUMHUYECKHHA SKCHEPUMEHT
(mpeBpallleHHsl OPraHuYecKUX BELIECTB MPU HAarpeBaHUM, MOJYUYEHHE 3TUJIEHA M U3YYEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIMM OPraHMYECKUX BEILIECTB, JIeHATypauus OEJIKOB IpHU
HarpeBaHUH, [IBETHbIE PEaKIMU OEJIKOB) B COOTBETCTBUHU C IIPaBWJIaMU TEXHUKH O€3011aCHOCTU
pu OOpalleHuH C BEIIECTBAMH M JIA00OPaTOPHBIM 00OPYIOBaHHEM, MPEICTABIATh PE3YJIbTaThl
XMMHMUYECKOTO D3KCIepUMEHTa B (OpMe 3aluCH YpPaBHEHUH COOTBETCTBYIOIIMX peaKkUuid U
(opMyHpOBaTh BHIBOABI HA OCHOBE ITHX PE3yJbTaTOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAJIM3MPOBATh XUMHUYECKYI0 HH(}OpMaluio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopmaruu, HTEpHET U IpYyTrux);

c(OpPMHUPOBAHHOCTh YMEHUH COOMIOaTh MpaBHJIa HKOJOTMYECKH 1eIeco00pa3Horo
MOBEACHNUS B OBITY U TPYIOBOH JEATEIbHOCTH B LEISAX COXPAHEHUS CBOErO 3/10pOBbA U
OKpYXKarolleld MPUPOIHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JECHCTBHS HA KUBBIE OPraHU3MBbI
ONPENENEHHBIX OPraHMYECKUX BEHIECTB, MOHMMas cmbicia mnokasarens [IJIK, moscHATe Ha
puMepax crnocoObl YMEHBIIEHHs] U MPEJOTBPAIICHUs X BPEIHOTO BO3JEHCTBUS Ha OpraHU3M
YEJI0BEKa;

JJIA 06yqa101111/1x051 C OrpaHUYC€HHBIMHU BO3MOXHOCTSAMHU 3J10POBbSA: YMCHUC IMPHUMCHITH
3HaHUs 00 OCHOBHBIX JOCTYIIHBIX METOJaX MMO3HAHUS BCIIECCTB U XUMHWYCCKHUX ﬂBHeHHﬁ;

JUIS CIIETIBIX M CIA00BHUAALINX 00yUYaloIUXCs: YMEHUE UCIIOJIb30BaTh PElbeHO-TOUCHHYIO
cucteMy o6o3nauenuii JI. bpaitnst ms 3anmucu XxuMmudeckux Gopmyi.

11 KJIACC

HpeI[MeTHBIe pE3YIbTAaTbl OCBOCHHA KypcCa ((0611_[35{ N HCOPraHuvdCCKas XHUMMUI»
OTpaXaroT:

cOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpaA, POJIM XMMHHM B TO3HAHUU SIBICHUN NPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHANBHOM TPAMOTHOCTH, HEOOXOAMMOW st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM Ccpejie;

BJIQJICHUE CUCTEMOM XUMHMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJArarouue
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- IEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSPHBIH O00BEM, BAJIEHTHOCTH, AJIEKTPOOTPHUIIATEIIHLHOCTh, CTEIEHb
OKHUCJICHHS, XHMHUYECKas CBs3b (KOBAJCHTHAas, WOHHAs, MeETaJUIMYecKasi, BOJOPOIHAS),
KpPUCTAJUIMYECKAss  PELIETKA, THUIbl XUMHMYECKUX  PEAKIUW, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMUTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XMMHYECKON  peakIHH, XHUMHYECKO€ paBHOBECHE); TEOpHUH U  3aKOHBI  (TeopHus
JNEKTPOJIUTUYECKON auccouuanuu, nepuoaudeckud 3akoH JI. M. MenneneeBa, 3akoH
COXpAaHEHUsI MACChl BEILIECTB, 3aKOH COXPAHECHHUS M IPEBPALICHUS DHEPTUM NPU XUMHYECKUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH SI3bIK XHUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JIe)KallMe B OCHOBE TOHUMAHHMS NPUYMHHOCTH M CUCTEMHOCTH XHUMHWYECKHX SIBJIICHUH,



(axTosIOrnUecKre CBEAEHHUs O CBOMCTBAaX, COCTABE, MOJYYEHUH U 0E€30IIaCHOM HCIIOJIb30BaHUU
BOXHEHUIINX HEOPraHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON AEATEIBHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIE NMPU3HAKH MMOHITHUH, YCTaHABIMBAThH
UX B3aUMOCBS3b, MCIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA IPU ONHUCAHUM HEOPTraHUYECKHUX
BEILIECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHMI HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
dopmMyn BemecTB M ypaBHEHHH XUMHUYECKUX PEAKIHHA, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBManbpHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has H3BECTb, IMUThEBAas COJa, MUPUT U

Apyrue);

c(OpPMHUPOBAHHOCTh YMEHUHN ONPEJENIATh BAJIEHTHOCTb U CTENEHb OKUCIEHUS XUMHUECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKOH PEHIETKHM KOHKPETHOTO
BElIeCTBA (ATOMHAs, MOJIEKYJSpHAs, HMOHHAs, METaJUIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHU;

c(OpMHUPOBAHHOCTh YMEHUHN YCTAHABIMBATH NMPUHAAIC)KHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBy K ONpeeNEHHOMY KJIacCy/TpyIlie coelMHeHUH (IpoCThie BEUIeCTBa — METAILIbl U
HEMETaJlJIbl, OKCH/IbI, OCHOBAHMsI, KUCJIOTHI, aM(OTEPHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh ~YMEHUW  pacKphIBaThb CMBICI Iepuoguueckoro 3akoHa [l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh  JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ileproanyeckoil cCUuCTeMbl XMMUUYECKUX 3JIeMEHTOB /1.
W. MenpeneeBa, HCHOJB3YsS MOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTAIIN», «IHEPreTUYECKHE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MCHEHHSI CBOWCTB XUMHUYECKHX JJIEMEHTOB M HX
COCMHEHUN 1o mepuojaM W rpynnam [leproaudeckoil CUCTEMBbI XHUMHYECKHX 3JeMEHTOB /.
W. Menpneneena;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, MOJATBEPKIATh CYIIECTBOBAHHWE N'€HETHYECKON
CBS3M MEXKJy HEOPraHMYECKMMHU BEIIeCTBAMHU C IOMOIIBIO YPAaBHEHHH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIU;

c(OpPMUPOBAHHOCTh YMEHUS KIACCHU(PHUIIMPOBATH XUMUYECKUE PEAKIMU IO Pa3IHUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIMX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,
M3MEHEHUIO CTETIEHEeH OKHCIEHUS JIEMEHTOB, 0OPaTUMOCTH PEaKIH, YIaCTHIO KaTaan3aTopa);

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COCTABJISAATh YPAaBHCHUS peaKHI/Iﬁ Ppa3JIMYHbIX TUIIOB, ITOJIHBIC
n COKpaH_IéHHBIe YpaBHCHUA peaKHI/Iﬁ HMOHHOTO O6M6Ha, YUYUTBIBasA YCJIOBUA, IPU KOTOPLIX 3THU
peakuuu UAyT 40 KOHIA,

C(bOpMI/IpOBaHHOCTL YMCHI/Iﬁ MMpOBOAUTL PCAKINH, IMMOATBCPKAAOIINUC KauyeCTBEHHBIN
COCTaB pPa3JIMUHbBIX HCOPraHUYCCKUX BCHICCTB, PpPaCIIO3HABATH OIIBITHBIM HyTCM HNOHBI,
MPUCYTCTBYIOIIMEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCILICCTB;



c(hOpPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaKuii MOCPEeICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHca ATUX PEaKIIN;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKkIMu OT
pa3nuyHBIX (HAaKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PABHOBECHS B 3aBHCHMOCTH OT
BHelHero Bo3aercTBus (nmpunuui Jle llarense);

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh XUMHUYECKHE MTPOIECCHI, JIeXKAIINE B OCHOBE
MPOMBIIIICHHOTO TIOJNYYEHHUS CEpHOW KHCIOTHI, aMMHaKa, a Takke CPOPMHPOBAHHOCTH
IIpeICTaBlIeHU 00 OOMMX Hay4yHBIX NPUHLHUIAX M 3KOJOTMYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh yMEHHI TMPOBOJUTH BBIYHCIEHUS C HCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIoJisl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMUYECKUX
peakusax, Macchl BellecTBa MM 00bEMA ra3oB 10 M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
U 00BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIIOBOTO 3(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUs MACChl BEIIECTB, MPEBPAIICHUS U COXPAHCHUS YHEPTUH;

c(hOpMUPOBAaHHOCTh YMEHUH COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
abopaTOPHBIM 00OPYIOBAHKEM, a TAKXKE MpaBUIa OOPAIICHHS C BEIECTBAMHU B COOTBETCTBUH C
WHCTPYKITUSIMH TI0 BBITIOJTHEHHIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ IJIAHUPOBATb U BBIINIOJIHATH XUMHUYECKUI OKCIICPUMECHT
(paznoxeHHe TEPOKCHIA BOJIOPOJa B TPHUCYTCTBHM KaTalM3aTopa, OMPEACICHUE CpPEeIbl
pPacTBOPOB BEIMIECTB C MOMOIIBIO YHUBEPCATHHOTO HMHIMKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkIMH HMOHHOTO OOMEHa, KadeCTBEHHBIC pPEaKIUh Ha
cynbdar-, kapOoHAT- W XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE IKCIICPUMEHTATBHBIX
3amad mo TeMam «Mertamtey U «Hemeramibl») B COOTBETCTBUU C TpaBHJIAMH TEXHHKH
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH U JIA0OPATOPHBIM 000PYIO0BAaHUEM, TTPEICTABIIATH
pe3yabTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3alucH ypaBHEHUH COOTBETCTBYIOLIUX
peakmuii U GOpPMyYIMPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

cOpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(MOpMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MacCOBOMl KOMMyHMKaluu, WHTepHEeT u

JPYTHUX);

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ CO6J'II-O,I[8.TB IIpaBujia 9KOJIOTHYCCKU I_ICJ'ICCOO6p83HOFO
IIOBCJACHUA B 6I>ITy u pr,HOBOﬁ JACATCIIbHOCTH B MHECIAX COXpaHCHHUSA CBOCTO 30POBbA H
OKPY)KaIOHICﬁ HpHpOI{HOﬁ Cpcabl, OCO3HABATL OIIACHOCTb BO3JCHCTBUS HA KUBBIC OpPraHu3Mbl
OHpe,Z[eJ'IéHHbIX BCIICCTB, ITIOHMMAas CMBLICJI IIOKAa3aTCIAd HHK, IOsACHATH Ha IIpUMCEpax CII0COOBI
YMCHBIICHUS U MTPEAOTBPALICHU UX BPCAHOT'O BO3JICHCTBUS Ha OpraHunsm 4C€JI0OBCKaA,

JJIA o6yqa}oumxc;1 C OrpaHUYCHHBIMHU BO3MOXKHOCTAMHU 3J0POBLSA: YMCHUC MNPHUMCHITH
3HAHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX IMMO3HAHUS BCIIECTB U XUMUYCCKHUX HBHeHHﬁ;

JUISL CIIETIBIX M CITa00BUAALIMX O00YJaIOLIUXCS: YMEHHUE HCII0JIb30BATh PElbe(PHO-TOUCUHYIO
cucremy obo3HaueHuit JI. bpaiins nis 3anucn Xumuueckux Gopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoiasbnbie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUN A. 5) 1
M. bytnepoBa
Hroro mo pazgeny 5) 1
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTIeBOIOPOABI — aTKAHbBI 2
59 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
aJIKa/IMEHBbI, aJIKUHBI
2.3 ApomMaTHYEeCKHe YTIEBOI0POIbI 2 1
54 [IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U 1
UX mepepadboTKa
Utoro no pazneny 11 1 1
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 4 1




Hroro no pazneny 14
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHCIIOTBI. benku 3
Wroro mo pazueny 3
Paszgea S. BoicokomMoJiekyJIsIpHbIe COCAUHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 1
Hroro no pazneny 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crtpoenue atomoB. [lepuoandeckuii 3aKoH
11 u [lepronueckas cucTeMa XUMHYECKUX 5 1
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOrooOpasue 4
' BEILECTB
1.3 XUMHUYECKUE pPeaKIInU 6 1 1
Hroro mo pazgeny 15
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertanibt 6
2.2 Hemeranms 8 1
53 CBs13b HEOPraHUYECKUX U OPraHNYECKUX 1
' BELIECTB
Utoro no pazneny 15 1 2
Pa3pen 3. Xumus u ;Ku3HL
3.1 XUMHS ¥ )KU3Hb 3
Uroro no pazgeny 3
PeszepBHoOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara uu¢poBbIe
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl
1 [Ipeamer opraHn4ecKkOi XUMHH, €€ 1 bubnnorexa [JOK
BO3HUMKHOBEHHE, PA3BUTHE U 3HAYECHUE https://m.edsoo.ru/7f41837c
Teopus cTpoeHHsI OpraHU4YeCcKUX
2-3 coequHenuii A. M. Bytiieposa, eé 2 bubmorexa LOK
2 DYTICpOsa, https://m.edso0.ru/7f41837c
OCHOBHBI€ MTOJIOKEHUS
[IpencraBnenue o Kiaccuuxanuu
OpraHMYECKUX BEIIECTB.
4 Homenknarypa (cucremMaruueckasi) u 1 bubmorexa IOK
oP https://m.edsoo.ru/7f41837c
TPUBHUAJIbHBIC HA3BAHUSI OPTAHUYECKUX
BEIECTB
5 BxoaHO#1 MOHUTOPUHT KauecTBa 1 1
00y4eHHOCTH
6 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [JOK
TOMOJIOTUYECKUHN PsiJT https://m.edsoo.ru/7f41837c
7 Mertan u 3TaH — npocTeuIme 1 bubnnoreka [JOK
MpEJICTABUTEIN aJTKAaHOB https://m.edsoo.ru/7f41837c
. bub K
8 AJKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1 uoamoreka [O
https://m.edsoo.ru/7f41837c
9 OTUJEH U NIPOMWIEH — MpOCTENIINe 1 bubnuoreka [IOK
MPEICTaBUTENM aJTKEHOB https://m.edsoo.ru/7f41837c
10 [IpakTuyeckas pabora Ne 1. 1 1 bubnuorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

«[TonyyeHue 3THIIEHA U U3YyYEHUE €TO
CBOWCTBY

https://m.edsoo.ru/7f41837¢c

Anxaauensl. byraguen-1,3 u

bubmmoreka [{OK

1 metnabyraauen-1,3. Hoxysenne https://m.edso0.ru/7f41837c
CUHTETHYECKOTO KayuyyKa U pe3UHbI
AJNKUHBI: cOCTaB U 0COOEHHOCTU

12 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
Anetunes — npocTenimmn https://m.edsoo.ru/7f41837c
MIpe/ICTaBUTENb aJIKHHOB

13 ApeHbl: 6EH30J1 ¥ TOTYOJL. bubnuoreka [JOK
ToKCHYHOCTH apeHOB https://m.edsoo.ru/7f41837c

14 Beruncnenus no ypaBHEHUIO bubnuoreka [IOK
XUMUYECKON peaKnn https://m.edsoo.ru/7f41837c

15 KonTtponsHas padoTa o Teme
«YTI€BOA0POIBD)
[IpupoHbIE UCTOYHUKHT

16 YTJIEBOJOPOJIOB: MPUPOHBIN ra3 u bubnuoreka [JOK
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U https://m.edsoo.ru/7f41837c
MIPOJIYKTHI €€ nepepadoTKu

17 [IpenenbHbIE 0JHOATOMHBIE CIIUPTHI: bubnnoreka [JOK
METaHOJI U 3TaHoJ. BojopoaHas cBs3b https://m.edsoo.ru/7f41837c

18 MHOTr0aTOMHBIE CITUPTHI: bubnnoreka [JOK
STUJICHTJIMKOJIb U TIULEPUH https://m.edsoo.ru/7f41837c
@DeHOI: CTPOCHUE MOJIEKYJIBI,

19 (bl/lanecmfe u XI/IMI/I‘I@CKZIC CBOIICTBa. Bu6mmorexa LIOK

’ https://m.edso0.ru/7f41837c

MIPUMEHEHHE

20 Anpaeruapl: GopManbaerua u bubnuoreka [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

areTanpaerng. AlueTtod

https://m.edsoo.ru/7f41837¢c

OAHOOCHOBHBIE NPEEIIbHBIE

bubmmoreka [{OK

21 apOOHOBBIE KUCIIOTHI: a a
KAPUOHOBKIC KUCIOTRL: MypasbuHai https://m.edso0.ru/7f41837c
YKCyCHast
[Ipaktuyeckas padora Ne 2.
22 «CBo#CcTBa pacTBOpa YKCYCHOM bubmorera [JOK
p pa yKey https://m.edso0.ru/7f41837c
KHCJIOTBI»
CreapuHOBasi U OJICMHOBAsI KUCIIOTHI,
23 KaK MPEACTABUTENN BBICIIIAX bubnmorexa LOK
P https://m.edso0.ru/7f41837c
KapOOHOBBIX KHUCJIOT
24 Mpbuta Kak COJTM BBICIIUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, NX MOTOIIlee JIeliCTBIE https://m.edsoo.ru/7f41837c
CrnoxHbIe Y()UPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCIIOT. [ 'uaponu3 bubmorexa [IOK
P AP https://m.edsoo.ru/7f41837c
CJIOKHBIX 3(hUPOB
26 Kupsl: ruiposn3, npuMeHeHue, bubnuoreka [IOK
OuoJIoTHYecKasi poJIb )KUPOB https://m.edsoo.ru/7f41837c
VYrieBoapl: coCTaB, KiIacCUpUKAITHSI.
27 Baxxuelimue npeacTaBUTeIIN: bubmorexa HOK
pedl ’ https://m.edsoo.ru/7f41837¢c
IJIF0K03a, PpyKTO3a, caxaposa
08 Kpaxman u nemirono3a kak bubnnoreka [JOK
MPUPOIHBIE TTOJTUMEPBI https://m.edsoo.ru/7f41837c
Ypoxk 0000ITICHHUS M CUCTEMATU3 A
29 3HAHUM MO TeMe bubnuoreka [JOK
«Kucnopoaconepxaiue https://m.edsoo.ru/7f41837c
OpraHHYECKHe BEIIECTBA»
30 KonTtponpHas pabota no pasaeny

«Kucnopoxaconepsxkamiye



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OpPraHu4eCKUC COCANHCHU )

bubmuoreka [JOK
: 1
31 AMHHBL: MCTH/IAMHUH 1 AHHIH https://m.edsoo.ru/7f41837¢c
AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE
32 OpraHu4ecKue coe HHeg)m{ EX 1 bubnuorexa LIOK
P A ’ https://m.edsoo.ru/7f41837c
ouonornueckoe 3HaueHue. [lenrumpt
33 benku xak npupoaHbIe 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIE COECTMHEHHUS https://m.edsoo.ru/7f41837c
34 OcHOBHBIE IOHATHUSI XUMUHU 1 bubnuoreka [JOK
BBICOKOMOJIEKYJIIPHBIX COCMHEHUIN https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jr:;n Tema ypoxa Bcero Kontpoabusie | Hparririeckie i[:;:eﬂﬂﬂ :)I;Ig’aizl';:;eenbﬂme
padoTsI padoThbI pecypest

1 XUMHUYECKUH 3JIeMEHT. ATOM. 1 bubmmoreka [{OK
DJeKTpOoHHAs KOH(DUTYpaIUs aTOMOB https://urok.eduprosvet.ru/
[Tepuonnueckuii 3aKOH U
[Tepuoandeckas cucTeMa XUMHYECKUX

2-3 3J'IepMeHTOB J1. 1. MenneneeBa, ux 1 bubmorera [IOK

. _ https://urok.eduprosvet.ru/

CBSI3b C COBPEMEHHOM Teopueit
CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX

4 COEJIMHEHUH 0 TpynnaM U NeproaaMm. 1 bubmuorexa [JOK
3HaYeHHE TIEPHOMUCCKOTO 3aKOHA U https://urok.eduprosvet.ru/
CHUCTEMBbI XUMHUYECKUX deMeHToB JI. 1.
MenzeneeBa B pa3BUTUN HAYKU

5 KounTponbnas pabora o teme 1 1
«CtpoeHue aroma
CrpoeHue BemiecTBa. XuMU4ecKast

5 CBSI3b, €€ BUJIbI; MEXaHU3MBbI 1 bu6mmoreka [JOK
00pa30BaHus KOBAJCHTHOM CBS3H. https://urok.eduprosvet.ru/
Bonoponnas cBsizb
BanenTtHoCTb.

7 DneKTpooTpULaTeIbHOCTh. CTEneHb 1 bubnunoreka [JOK
okHcleHus. BerecTBa MOJIEKyIsIpHOTO https://urok.eduprosvet.ru/
Y HEMOJIEKYJIIPHOTO CTPOEHUS




Ilonsatue o AUCTICPCHBIX CUCTEMAX.

bu6mmoreka [{OK
8 VlcTuHHBIE U KOJIJIOUIHBIE PACTBOPBI.
https://urok.eduprosvet.ru/
MaccoBast 105151 BELLIECTBA B pacTBOPE
Knaccugukanus 1 HOMEHKIATypa
9 HEOPraHUYECKUX COCAVHEHUM. bubnuorexa [JOK
I'eHeTHuecKas CBSI3b HEOPraHMYCSCKUX https://urok.eduprosvet.ru/
BEIIECTB, PA3JIUYHBIX KJIACCOB
Knaccugukanms XuMHIECKIX peakinit
B HEOPTaHMYECKOW U OPraHUYECKON
10 XUMHUU. 3aKOH COXPAHEHHUS MaCcChl bubnuoreka [IOK
BEIIECTB; 3aKOH COXPaHCHUS U https://urok.eduprosvet.ru/
MpEeBpaIeHUs SHEPTHH TTPH
XUMHYECKHAX PEAKIIHIX
1 CxkopocTts peakniuu. OOpaTumbie bubmuorexa [JOK
peaknun. XUMHYECKOE PaBHOBECHE https://urok.eduprosvet.ru/
[Tpaktrueckas padota Ne 1. «BnustHue
12 pasIUuYHBIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON peakinm»
DNEKTPOIUTHYECKAs TUCCOLUAIUS.
[TonsiTHE O BOIOPOAHOM HOKa3aTele
13 (pH) pactBopa. lfeaKum/I HOHHOTO bubmmorexa LIOK
https://urok.eduprosvet.ru/
obMeHa. ['uaposin3 opraHu4ecKux u
HEOPraHMYECKUX BEIEeCTB
14 KonTtponsHas pabota no pasaeny bubnunoreka [JOK
«TeopeTnyecKre OCHOBBI XUMUI https://urok.eduprosvet.ru/
OKHUCIUTENEHO-BOCCTAHOBUTEIIbHBIE
15 peakuuu. [TonsTre 00 snexTponuze

paciiiaBoOB U paCTBOPOB colen




Mertaminl, UX IOJIOKCHUE B
[Iepuoaunueckoil cucreMe XUMHUECKUX
anemenToB J[. . MeneneeBa u

bubmmoreka [{OK

16
0COOCHHOCTH CTPOCHHUSI AaTOMOB. https://urok.eduprosvet.ru/
OO0mue dpuznyecKkue CBOMCTBA
METaJJIOB
CruiaBbl METAJIOB.

17 5 . . bubnuoreka [JOK

TIEKTPOXUMHUYCCKHUNA Psil HATPSDKCHUN
P P P https://urok.eduprosvet.ru/
METaJIJIOB
XHUMHUYECKUE CBOMCTBA BAXKHENIITUX
. . . bubmuorexa [JOK

18 METaJUIOB (HATPUH, Kaui, KaabIlui,

. . . https://urok.eduprosvet.ru/
MarHui, aTlOMUHUIN) 1 UX COCTMHEHUI

19 XHWMHUYECKHE CBOMCTBA XpOMa, MEAU U bubnuoreka [IOK
UX COCTUHEHUI https://urok.eduprosvet.ru/

20 XuMHYecKrue CBOMCTBA IIMHKA, JKelle3a bu6mmoreka [IOK
1 UX COEIMHEHUI https://urok.eduprosvet.ru/
[IpakTnueckas pabora Ne 2. "Pemienue

p P bu6mmoreka [JOK
21 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
" https://urok.eduprosvet.ru/
«MeTamiby
Hemeranmnel, ux nonoxxenue B

29 [Tepuoanueckoit cucreMe XMMUYECKUX bu6mmoreka [JOK
anemeHToB J[. YI. Menneneesa u https://urok.eduprosvet.ru/
0COOCHHOCTH CTPOCHHUS aTOMOB
Du3nyecKue CBOMCTBA HEMETAIIOB.

23 AnnoTpomnus HeMeTajuloB (Ha mpumepe bubnuoreka [IOK
KUCIIopoJa, cepsl, pocdopa u https://urok.eduprosvet.ru/
yriaepojaa)

24 XUMHYECKHE CBOMCTBA raJIOTCHOB, bu6mmoreka [JOK




CEphl U UX COCTMHEHUI

https://urok.eduprosvet.ru/

o5 XUMHUYECKHe CBOMCTBA a30Ta, bu6mmoreka [{OK
docodpa 1 X COCTUHCHHI https://urok.eduprosvet.ru/
26 XUMHYECKHE CBOWCTBA YIIIepo/ia, bubnuorexa [JOK
KPEMHHUS U UX COCAUHCHHN https://urok.eduprosvet.ru/
97 [IpumeHeHne BaKHENIINX HEMETAIIOB bubnuorexa [JOK
1 UX COEIMHEHUI https://urok.eduprosvet.ru/
O0600611eHre U crucTeMaTu3anus
3HaHu# 1o teme «Hemerammby. BuGmiorexa LIOK
28 Boruncnenus no ypaBHEHUsIM
B https://urok.eduprosvet.ru/
XUMHYCCKAX PEaKIHi 1
TEPMOXHUMHYCCKHE PACUETHI
29 KonTtponsHas pabota no remam bubnuoreka [IOK
«Metamiei» 1 «HemeTtamib https://urok.eduprosvet.ru/
[Ipaktuueckas padota Ne 3. «Pemenne
30 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"Hemertanmmsl"»
Heopranunueckue u oprannyeckue
31 KucioTel. Heoprannueckue u bubnuoreka [JOK
OpraHu4ecKrue OCHOBAHUS. https://urok.eduprosvet.ru/
AmboTepHbIe cCOeIMHEHUS
Ponp xumun B o0ecrieueHun
32 9KOJIOTUYECKOM, SJHEPreTUUYeCKON 1 bubnunoreka [JOK
MHUIIEBOI 6E30MaCHOCTH, Pa3BUTHH https://urok.eduprosvet.ru/
MEUITTHBI
[IpencraBienust 00 0OMUX HAYIHBIX Butmiorexa 1IOK
33 MIPUHIMIIAX TPOMBIIUIEHHOTO

MOJIYYCHHA Ba)KHEMIIINX BEIIECTB

https://urok.eduprosvet.ru/
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UYenosek B MUpE BELIECTB U
MaTepHUaloB

bu6mmoreka [IOK
https://urok.eduprosvet.ru/

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME
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INPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHMUSI OCHOBHOU
OBPA3OBATEJIbHOMU ITPOI'PAMMBbI

10 KJIACC

Kopn
NPOBePsIeMOro
pe3yiabraTa

IIpoBepsieMble NMpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/bLHOM
NMPOrpaMMbI CpeAHero o01ero o0pa3oBaHusi

TeopeTndeckue OCHOBBI OPraHUYECKON XUMUN

11

ChopMupoBaHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH eCTeCTBEHHOHAYYHOH
KapTUHBI MHpa, POJM XMMHHU B MO3HAHUU SBICHUHA MPUPOJBI, B POPMUPOBAHUHU MBIIUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAILHOW T'PaMOTHOCTH, HEOOXOMUMOW [UIS perieHUs
IPAaKTHUCCKUX 3a7ad M SKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[O0POBBIO U
IIPUPOIHOI cpenie

1.2

Bnanenue cucremMoil XMMHUYECKHUX 3HAHUM, KOTOpas BKIIIOYAET: OCHOBOIOJATAIOUINE MOHSATHS
(Monekyia, BaJIEHTHOCTh, AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKHCIICHHSI, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsl Macca, MOJSIpHBIH OOBEM, YITIEpOAHBIM CcKener, (yHKIHMOHAJIbHAs TpyIIa,
paavKai, U30Mepus, U30MEpbl, TOMOJIOIHUECKUH PsiJl, TOMOJIOTH, YIJIEBOIOPOJIbI, KUCIOPOA- |
a30TCONIEePrKaIINe COSMHEHUS, OMOJIOTMYECK aKTHBHBIE BelecTBa (YrIIEBOJBI, )KUPBI, OCIKH),
MOHOMEp, TOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOIICKYJISIPHBIC COCIWHEHUS), TCOPHH U
3aKOHBI (TEOpUST XUMHUYECKOTO CTPOCHHS oOpraHudeckux BemiectB A.M. Byrtieposa),
3aKOHOMEPHOCTH, CUMBOJUYCCKHNA S3bIK XUMHH, (DAKTONOTMYECKHE CBEICHUS O CBOWCTBAX,
cocTaBe, TMOJIyYeHUH U OE30MacHOM HCIOJb30BAHMM  BaXKHEHWIIMX  HEOPraHWMYECKHX
Y OPraHWYECKUX BEIIECTB B OBITY U MPAKTUYECKOU JISITEITLHOCTH YEIIOBEKa

1.3

ChopMHUpOBaHHOCTS YMEHUI BBISIBISATH XapaKTEpHBIC NMPHU3HAKH IOHITHH, YCTAHABIMBATH HX
B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIONINE ITOHSATHS MPH ONHCAHUH COCTaBa, CTPOSHHS H
TIPEBPAIIEHUN OPraHNYECKUX COCTMHEHUN

1.4

c(OPMUPOBAHHOCTh YMEHHU WCIIONB30BATh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHUS
MOJICKYIISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOW) (POPMYT OPraHIMUECKUX BEIICCTB
Y ypaBHEHMM XMMMUYECKUX PEaKLUM, U3rOTaBIMBaTh MOAEIM MOJIEKYJ OPraHUYECKUX BEIIECTB
JUIS WUTIOCTPAlMM UX XMMHYECKOT'O ¥ IPOCTPAHCTBEHHOTO CTPOSHHUS

15

ChopMHPOBAaHHOCTh YMEHUH YCTAHABIMBATH [PUHAIICKHOCTh W3yYEHHBIX OPraHUYECKUX Be-
IIECTB 110 UX COCTABY U CTPOCHHIO K ONpeAeIEHHOMY Kilaccy (TpyIie) CoeMHEeHUH (YIrieBoo-
POJIbI, KUCTIOPO] M a30TCOMEPIKAIINE COSAUHEHHSI, BBICOKOMOJIEKYJISIPHBIE COSIMHEHHS), aBaTh
WM Ha3BaHU M0 cucreMatnieckoit Homenkiatype (IUPAC)

15

CthopMHpOBaHHOCTE yMEHHS ONPEENATh BHAB XUMHYCCKOW CBS3M B  OPraHUYECKUX
COeIMHEHUX (OIMHAPHBIE U KPATHBIE)

1.6

CthopMHUpPOBaHHOCTE yMEHHSI TIPHMEHSTH: TIIONIOKEHHUS TEOPUH CTPOCHUS OpraHHYEeCKUX
BemmectB A.M. BytnepoBa mist 0OBsSCHEHHST 3aBICHUMOCTH CBOMCTB BEIIECTB OT X COCTaBa H
CTPOEHHS; 3aKOH COXPAHEHHs MacChl BEILIECTB

YrneBogoponsl. Kucnoponcoaepxamme W a30TCOAEpXKAIIME OpPraHUYECKHE COCIUHEHHSI.
BricokomonekysipHbIe COSAMHEHUS

2.1

ChopMHUpOBaHHOCTH YMEHUH MPUBOIUTH TPUBUAIBHBIC HA3BAHUS OTICIBHBIX OPIraHUIECKUX Be-
miecTB (ITWJICH, MPOIWICH, AlleTHJICH, JTHJICHIIMKONb, TIUIEepUuH, (GeHom, QopMaibierun,
aleTanbpJerujl, MypaBbUHasl KUCIIOTA, YKCYCHas KHUCIIOTa, OJIEMHOBAas KUCIIOTa, CTEApUHOBAas
KHCJIOTA, TIII0K03a, (PYyKTO3a, Kpaxmall, IEJDT0I03a, TIIUIIHH)




Kopg
MPOBEPSIEMOT0
pe3yJjabTaTa

2.2

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOM
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi

CdhopMHUPOBaHHOCT YMEHHI XapaKTEPU30BATh COCTAB, CTPOCHHE, (PM3MUSCKUE U XUMUYCCKUE
CBOMCTBa THIUYHBIX MPEICTABUTENCH pa3IMYHBIX KJIACCOB OPraHMYECKUX BEIICCTB (METaH,
9TaH, JTWUJIEH, MPONWIEH, aleTuiieH, OyramueH-1,3, merunOyraaueH-1,3, OGeH30l, MeTaHOI,
9TaHOJI, STHUJICHIIINKOJIb, TIUIEPUH, (EHON, aleTalbIeTUul, MypaBbUHAS U YKCYCHAsl KHCJIOTEHI,
TIII0K03a, KpaxMaJl, I[eJUTI0I03a, AMUHOYKCYCHAS KHCIIOTA)

2.3

CchopMHUPOBaHHOCTh YMEHHSI WILTIOCTPHPOBATh FEHETHUYECKYIO CBSI3b MEXKIY THUIIMYHBIMHU IIpeJ-
CTaBUTEISIMH Pa3IUYHBIX KJIACCOB OPraHMYECKHX BEIIECTB YPABHEHHMSIMH COOTBETCTBYIOILIMX
XMUMUYECKUX PEAKIMH C HCTIOIB30BAHUEM CTPYKTYPHBIX (hOpMyT

24

CchopMHPOBaHHOCTE YMEHHSI XapaKTepU30BaTh MCTOYHUKU YTIIEBOJOPOAHOIO CHIPhsS (HE(TH,
IPUPOIHBIN Ta3, Yroib), CHOCOObI UX MEpepadOTKH U MpPaKTHYECKOe MPHUMEHEHHE MPOIYKTOB
nepepadoTKu

XUMHS U )KU3HB. Pacuérnl

3.1

CdopmupoBaHHOCT, YMEHUWH BJIalETh CHCTEMOW 3HaHHMNA 00 OCHOBHBIX METOAaX HAyYHOTO
MO3HAHUS, HCHOIb3YEMbIX B XWHMHUW TPU H3YYCHHH BEIIECTB M XWUMHUYECKUX SIBICHHUU
(mabmiogeHue, W3MEpPeHHE, SKCIEPHUMEHT, MOICIUPOBAHNE), WCIONb30BaTh CHCTEMHBIC
XUMUYECKHE 3HAaHUS M TPUHATAS PEHIeHHH B KOHKPETHBIX IKU3HEHHBIX CUTYalMSX,
CBSI3aHHBIX C BEIIECTBAMU U WX IPUMEHEHHEM

3.2

ChopmMupoBaHHOCT, yYMEHUW COOJIOAATh TpaBWia TOJNB30BAHUS XUMHUYECKOH TOCYAOH H
nabopaTOpHBIM 000PYIOBAHUEM, & TAKXKE MpaBUiIa 0OpaIleHus C BEIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHSMH I10 BHITOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHUX OIBITOB

3.3

CthopMHUpOBaHHOCTE yMEHHH IUIAHHPOBATH M BBINIONHATH XHMHUYCCKHH OKCIIEPUMEHT
(IpeBpamieHns OPraHMYEeCKUX BEIIECTB MPU HATPEBAHWH, MTOTYUYCHHUE THIICHA U U3yUCHUE €r0
CBOIMCTB, KA4YeCTBEHHBIC pEAKIWH OPraHWYECKUX BEIIECTB, JACHATypanus OCIKOB MpU
HarpeBaHWM, [BETHBIC PEAKIIMH OEIKOB) B COOTBETCTBHHU C MPABUIIAMH TEXHHKH 0€30MIACHOCTH
IIpy OOpAaIICHUH C BEUIECTBAMH U JIAOOPaTOPHBIM 000OpYyIOBAaHHEM; IPEACTABISTH PE3YIBTATHI
XMIMWUYECKOTO JKCIIEpUMEHTa B (opMe 3amucH ypaBHEHHIl COOTBETCTBYIOIINX PEAKIUN H
(OpMyITHPOBATH BEIBOJBI HA OCHOBE ITHX PE3YNIHTATOB

3.4

CchopMHUpOBaHHOCTS YMEHUH HPOBOJHUTH BBIYMCICHHS MO XUMHYECKHM ypPaBHEHHSM (MaccChl,
00b&Ma, KOMMYECTBa HMCXONHOTO BEIIECTBA WM MPOAYKTA PEaKIMH I10 HW3BECTHBIM Macce,
00BEMY, KOMHYECTBY OZHOTO M3 MCXOAHBIX BEIICCTB HIIH IPOLYKTOB PEAKIIUH )

3.5

ChopMHUpPOBaHHOCTE YMEHHH KPUTHYCCKH aHANMM3HPOBATE XHMHUYECKYI0 HH(OPMAIIHIO,
MOTy4aeMyl0 U3 pa3HBIX FCTOYHHKOB (CpPEeICcTBA MacCOBOW WH(pOpMAIuu, ceTb MHTepHET n

Apyrue)

3.6

ChopMHUpOBaHHOCTE YMEHHH COOMIONATH MPaBHIIa SKOJIOTHIECKH [EIeCO00Pa3HOTO IMOBEICHHS
B OBITY W TPYHOBOH NEATENFHOCTH B IIEISIX COXPAHEHHS CBOETO 3OPOBBS M OKPYXKAIOMICH
MIPUPOJHOMN CpeJibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS Ha JKUBbIE OPraHU3MBbI ONpPENeIEHHBIX
OpraHWYecKHX BeEIIeCTB, MMOHMMas cmbican mnokazarens [IJIK (mpenenbHO [omycTUMON
KOHIICHTPALlMHM), TOSCHATh HAa TPHMEpax CIOCOOBI YMEHBIICHUS W IIPEJOTBPALICHUS HX
BpEIHOr0 BO3EHCTBUA HAa OPraHU3M YeloBeKa




11 KJIACC

Kop
NpoBEPSIEMOro
pe3yJjabTaTa

IIpoBepsieMble NpeiMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOI 00pa3oBaTe/LHOM
NMPOrpaMMbI CpeJHero o01ero o0pa3oBaHusi

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMHUU

11

Brnagenue cucremMoii XMMUYECKUX 3HAHUH, KOTOpasi BKIIIOYAET: OCHOBOIIOJIAratolie MOHSTUS (X1-
MHYECKHU DJIEMEHT, aTOM, JJIEKTPOHHAs O0OJIOYKAa aroma, S-, p-, 0-3JeKTpOHHBIC OpOUTAIH
aTOMOB, MWOH, MOJEKYla, BaJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEEHb OKUCIIEHUS,
XHUMHYECKas CBSA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, KpUCTATITHYECKAs PEIIETKA, THITHI
XUMHAYECKUX PEAKINi (OKUCITUTETbHO-BOCCTAHOBHUTENBHBIE, SK30- M SHIOTEPMUYUECKHE, PEaKIIUN
HMOHHOTO OOMEHa), pacTBOp, DIEKTPOJMTHI, HEAIEKTPOIHUTHI, dIEKTPOIUTHIECKAs JUCCOLHAIINS,
OKHCJIUTENIb, BOCCTAHOBUTEb, CKOPOCTh XHMHUYECKOM pEaKiuu, XUMHYECKOe paBHOBECHE);
TEOPUH U 3aKOHBI

J.W. MenneneeBa, 3aKOH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUAN S3BIK XUMHUH,

(Teopust PNEKTPOIUTHUECKOM Jucconmanuu, [lepromudeckuii  3aKoH

(haxTonoOrnyeckue CBENCHHUS O CBOMCTBaX, COCTaBe, MOMYUYECHUH M O€30MacHOM HCIOIb30BAHHU
BaKHEHIIINX HEOPraHMUECKUX BEIIECTB B OBITY M MPAKTHICCKOM JIEITEIBHOCTH YEIOBEKA

1.2

CchopMHpOBaHHOCT YMEHHUI BBIABIATH XapaKTEpHBIC NPH3HAKH M B3aUMOCBSI3b M3YUCHHBIX
NOHATUHM, IPUMEHATh COOTBETCTBYIOIIME IIOHATHA IPU ONUCAHUM CTPOEHUS U CBOWCTB
HEOPraHWYECKUX BEIIECTB M MX IPEBPAlLEHUH; BBIABIATH B3aUMOCBA3b XUMUYECKUX 3HaAHUH
C NOHSITHAMM U IIPEACTABICHUAMH JIPYTHX €CTECTBEHHOHAYYHBIX IIPEJMETOB

1.3

BriajeHne OCHOBHBIMH METOJAMH HAy4YHOTO IO3HAHHS BEIIECTB M XUMHUYECKHX SIBICHHUN
(HabnroieHne, U3MepeHue, SKCIIEPUMEHT, MOJICTUPOBAHNUE)

1.4

ChopMHpOBaHHOCTS YMEHUH OIpPENENIATh BAJICHTHOCTD U CTCIICHb OKMCIICHUS XUMHUECKHX dJIe-
MEHTOB B COCIMHEHUSIX PAa3IUYHOIO COCTaBa, BHJ XHMHUYECKOH CBs3M (KOBaJCHTHAsI, MOHHAS,
METaJUTMYecKasi, BOAOPOJHAS) B COCAWHEHMAX, THUIl KPUCTAITMYCCKOH PEMIETKH KOHKPETHOTO
BEIeCTBA (aTOMHAsI, MOJIEKYJISIpHASI, HOHHASI, METAJUINIECKasT )

1.5

ChopMupoBaHHOCTh ~ YMECHHIA
HEOPraHMYECKHX COEAUHEHHUI

OIpeleNIATh  XapakTep Cpeasl B BOIHBIX  pacTBOpax

1.6

ChopMHPOBAaHHOCTh YMEHHUS KIACCH(PUIMPOBATH XHUMHUYECKHE pEAKIHMU II0 Pa3IHYHBIM
npu3HakaMm (YUCIIy W COCTaBy pEarupyromluX BeEIIeCTB, TEIIOBOMY 3((eKTy peakuuu,
M3MEHEHHUIO CTETICHEl OKUCIICHUS QJIEMEHTOB, 00pPATHMOCTH PEaKIMH, YUYACTHIO KaTaIN3aTopa)

1.7

ChopMHPOBaHHOCTE YMEHHU COCTABIATH YPAaBHEHUS PEAKIMU Pa3IHYHBIX THIIOB, MOJHBIE U
COKpamI¢HHBIC YpaBHEHHsS PEaKIWii MOHHOTO OOMEHA, YUHTHIBAs YCIIOBHSA, NPH KOTOPBIX ITH
peaxkuu UIyT 10 KOHIA

1.8

CdhopMHupOBaHHOCT, YMEHHU MPOBOAUTH PEAKIIMH, NMOATBEP)KIAIOIINE KAadeCTBEHHEBIN COCTaB
Ppa3IMyYHBIX BEIIECTB,  paclo3HaBaTh NyTéM  HOHBI,
MIPUCYTCTBYIOIME B BOOJHBIX PACTBOpaX HEOPraHUYECKUX BEILECTB

HEOPraHn4CCKux OIIBITHBIM

19

ChopMHUpOBaHHOCTE YMEHHH PACKPBIBATH CYIIHOCTH OKHCIHTEIEHO-BOCCTAHOBUTEIBHBIX peaK-
U TOCPEICTBOM COCTABJICHUS DJICKTPOHHOT0 OayaHca dTHX peaKIui

1.10

ChopMHUPOBaHHOCTh YMEHUN OOBACHATH 3aBUCHMOCTh CKOPOCTH XHMUYECKOW PEaKluK OT pas-
JUYHBIX PaKTOPOB

111

ChopMHpOBaHHOCTE YMEHHH OOBSCHATH XapakTep CMEUICHUS XHMHYECKOrO PaBHOBECHS B
3aBHCHMOCTH OT BHelTHero Bo3eiictus (mpuniwn Jle llaTense)

O6U.Ia§[ 1 HCOpPraHN4YCCKas XUMUs

2.1

ChopMupoBaHHOCTH YMEHUI pacKkpbiBaTh cMbICT [leproaudeckoro 3akona /.M. MenneneeBa u
JICMOHCTPHPOBATh €r0 CHCTEMATH3UPYIONIYI0, 00BSICHUTEIbHYIO U MPOrHOCTHYECKYI0 (DYHKIIUU

2.2

C(l)OpMI/IpOBaHHOCTB YMGHI/II‘/JI XapaKTECpU30BaTh JJICKTPOHHOC CTPOCHHUE AaTOMOB XUMHYCCKHUX




Kopg
MPOBEPSIEMOT0
pe3yJabTaTa

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bLHOM
MPOrPaMMBbI CPeTHEro 001ero 0opa3oBaHusi

aneMeHToB 1-4 mepuopoB Ilepuoanueckolt cucteMbl XUMUYecKuX snemeHToB .M. Menzene-
€Ba, WCIONB3YS MOHSTHS «S-, P-, 0-3JIeKTPOHHBIE OpOUTAIMY», «IHEPTETUUECKUE YPOBHU»,
OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHYECKUX JIEMEHTOB M X COCIMHEHUH MO
nepuoaam u rpynnam Ilepuoanaeckoit cuctemsl Xumudeckux anemenToB J[.M. Menneneesa

2.3

CchopMHpOBaHHOCTE YMEHHM XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XMMUYECKUE CBOIICTBA He-
OpPraHUYECKHX BEILECTB pa3IM4YHBIX KJIacCOB, IOATBEPXKIATh CYLIECTBOBAHME I'€HETHYECKON
CBS3U MEXIY HEOPraHMYECKHMHU BEIIECTBAMM C IIOMOIIbIO YPaBHEHUIl COOTBETCTBYIOLIUX
XUMHMUYECKUX PeaKLUi

24

CdopMupoBaHHOCTh YMEHHMI YCTaHABIUBATh MPHHAJICKHOCTh HEOPraHUYECKHX BEIIECTB MO
UX COCTaBY K ompeAenéHHOMY Kitaccy (TpyIIe) COeMHEHUH (ITPOCThIe BEIIECTBA — METAJIbI U
HEMEeTaJUIbl, OKCUJIbl, OCHOBAHUSI, KUCIIOTHI, aM()OTEepHbIE THAPOKCUBI, COITN)

25

CchopMHPOBaHHOCTE YMEHHI HCIOIB30BaTh XMMHYECKYI0 CHMBOJIHKY IUISI COCTaBJICHHUS
(opMyn BEIIECTB M YpPaBHEHUM XHMUYECKUX PEAKIMI, CHCTEMaTHYEeCKyI0 HOMEHKIIATYpPY
(IUPAC) u TpuBHaibHBIC Ha3BaHWS OTICIBHBIX HEOPraHMYECKUX BEIIECTB (yrapHbIf Tras,
YIJIEKUCIBIA Ta3, aMMHUaK, raméHas M3BeCTb, Herall€Has W3BECTb, IIMThEBAsl CONA, NUPUT U

JApyTHe)

2.6

CdopmMupoBaHHOCT YMEHUH XapaKTEepHU30BaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIACCOB, IOATBEP)KAATH CYIIECTBOBAHNE T€HETHUECKOM
CBSI3M MEXIy HEOPraHMYECKHMH BEUICCTBAMU C IIOMOILIBIO YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIui

2.7

CbhopMHPOBAaHHOCTh YMEHHUIl I[UIAHHPOBAaTh W BBINOJHATh XUMHYECKHH OKCIEPUMEHT
(pa3noxeHne TEpPOKCHAa BOAOPOJA B IPHCYTCTBHUHM KAaTauM3aTopa, OIpEIeNICeHHEe CPEebl
PacTBOPOB BEILECTB C MIOMOLIBI0 YHUBEPCAILHOTO HHANKATOPA, BIMSHUE PA3INYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW pEakiMd, PeaKklUdH HOHHOrO OOMeHa, KaYeCTBEHHBbIE PEaKlUH Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHUS, PEIICHHUE 3KCIEPUMEHTAIbHBIX
3agad mo TemMam «Merably U «Hemeramip») B COOTBETCTBHHM C NpAaBUIAMH TEXHHKH
0c30MacHOCTH TP OOpaIlleHWH C BEIIECTBAMH H  JIA0OpaTOPHBIM  00OpYIOBaHHEM;
MPENCTABIATh Pe3yIbTaThl XHMHUYECKOrO OSKCIepUMeHTa B (opMe 3amicd  ypaBHEHHit
COOTBETCTBYIOIINX PeaKinii U (hOPMYINPOBATh BBIBOJBI HA OCHOBE ITHUX PE3yJIbTATOB

2.8

CdopmMupoBaHHOCTh YMEHUH COOIIOAATH MTPaBHIIA MOJIB30BAHMSA XUMHUYIECKON TTOCyI0U U J1a00-
paTopHBIM 00OPYIOBAaHHEM, a TAKXKe MPaBHJa OOpAIIEeHHs C BEHIECTBAMU B COOTBETCTBUH C
HWHCTPYKI[MSIMH I10 BBITIOIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OIBITOB

2.9

ChopMHUpOBaHHOCTE YMEHHUI XapakTepU30BaTh XUMHUYECKUE IIPOIECCHI, JEXKAIINEe B OCHOBE
MIPOMBINUICHHOTO TIONIYYeHHS CEPHOW KHCIOTH, aMMHaka, a Takke C(HOPMHUPOBAHHOCTD
MIpeACTaBIICHUH 00 OOLINX HAayYHBIX IPHHINIIAX U SKOJOTMYECKUX MPOOIeMax XHUMUIECKOTO
MIPOM3BOJCTBA

XuMHS 1 )KU3HB. Pacuérnl

3.1

ChopMUpPOBAaHHOCTh MPEJACTABICHUNA O XHMHYECKOW COCTABIISIOMICH €CTECTBEHHOHAYYHOM
KapTUHBI MHpa, PO XAMUH B TTO3HAHUM SBICHUH TPUPOIHI, B (POPMUPOBAHUN MEIIUICHUS H
KyIBTYphl JIMYHOCTH, €€ (YHKIHOHAIEHOH T'pPaMOTHOCTH, HEOOXOOUMOHW Uil pPEeIICHUS
MPaKTUYECKUX 3aJad W DKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY 3JOPOBBIO U

TIPUPOJTHON Cpesie

3.2

ChopMHpPOBaHHOCTE YMEHUH KPHUTHYCCKH aHAIM3UPOBATH XHUMHYECCKYI0O HWH()OPMAIHIO,
MOJTy4yaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpelCTBAa MacCOBOW KOMMYHMKAIUU, ceTb MHTepHET u

JpyrHe)




Kopg

IIpoBepsieMble NpeiMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/bLHOM

MPOBEPIEMOTo MPOrpaMMbl CpeJHero oo1ero 00pa3oBaHus
pe3yJabTata
CdhopMHpPOBaHHOCTh YMEHHH COOJIOATh MPaBHiIa SKOJIOTHYECKU LENeco00pa3sHOro MoBeIeHHs
3.3 B OBITY W TPYIOBOH AEATENHHOCTH B IIEJIAX COXPAHEHHUS CBOErO 3J0POBbS M OKpYIKaromiei
HPUPOIHON Cpeibl
Oco3HaBaTh ONMacCHOCTH BO3JEHCTBHUS Ha JKUBBIE OpPraHU3MBbI ONpE/IeNIEHHBIX BEIIECTB, TOHUMas
3.4 cmbicn nokaszartens [1/]K, mosicHATh Ha mpuMepax crioco0bl YMEHBLICHHS U MTPeI0TBPAILEHUS HX
BPEIHOTO BO3JICHCTBHUS HA OPraHNW3M 4eJoBeKa
ChopMupoBaHHOCTh YMEHHI MPOBOIUTH BBIYUCIICHHUS C MCIIOIB30BAaHUEM MOHSATHS «MaccoBas
JIOJIsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHUH I'a30B P XUMHYECKHX PEAKLHUSIX, MACChI
3.5 BEILlECTBA MJIM 00BEMA ra30B M0 U3BECTHOMY KOJIMUECTBY BEI[ECTBA, MACCE MM 00BEMY OTHOTO
U3 y4YacTBYIOIUIMX B PEAKIMH BEILIECTB, TEIUIOBOro 3(¢dekra peakuu Ha OCHOBE 3aKOHOB
COXPaHEHHs MacChl BEIIECTB, MPEBPALICHNS U COXPAHEHHUS SHEPIHU

NMPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsiemMblii 3J1eMeHT CONEPAKAHUS
1 TeopeTnueckrue OCHOBBI OPraHU4eCKOH XUMHUU
[Ipenmer oprannyeckol XMMHH: €€ BOSHUKHOBCHHE, PA3BUTHE U 3HAUCHHE B TOJyYCHUH HOBBIX BEUICCTB U
11 marepranoB. Teopus cTpoeHus opranndecknx coennaennii A.M. BytiepoBa, e€ 0CHOBHBIE MTOJIOKEHUS
CrpykrypHBIe (DOPMYIBI OpraHWYECKMX BEIIECTB. [omomorusi, w3oMmepus. XHUMHYECKas CBS3b B
1.2 OpPraHMYECKUX COCNUHEHUSX — ONUHApPHBIE W KpaTHBIe cBs3u. llpenctaBinenne o KiaccuuKarmu
OpPraHMYECKHUX BEIIECTB
HomenxnaTypa opraHmdecknx COeOMHEHHH (CHCTeMaTHYeCKas) W TPHUBHAIBHBIC HA3BaHUS BaKHEHIINX
13 MIPEACTABHUTEIICH KIIACCOB OPraHNIECKIX BEIIECTB
2 YrneBogopost
AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psii. MeTaH 1 3TaH — MpOCTEUIne PEICTABUTENH aJIKAHOB:
2.1 ¢u3MUecKne W XUMHYECKHE CBOMCTBa (pEakIUl 3aMeIIeHUs W TOpeHHs), HAaXOXKICHHE B IIPHPOJE,
MTOTy9eHHE U IPHMEHEHUE
AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUIECKUH psiA. DTWIIEH M IPOMIUICH — MPOCTEHIINe peaCcTaBUTEIH
2.2 AIKEHOB: (PM3UYECKHEe U XUMHUYECKHE CBOMCTBA (peaKIUU THAPHPOBAHMUS, TATOTCHUPOBAHUS, THIPATAIHH,
OKHCIICHVSI ¥ TIONIMMEPH3ALINH ), TOJTyIeHIE U IIPAMEHEHHUE
AnkanueHsl: OyTamueH-1,3 u MmeTunoOyTaauen-1,3: cTpoeHue, BaKHEHIINE XMMUUYECKHE CBOMCTBA (peaKius
23 nonuMepu3aryn). [lodydeHne CHHTETHIEeCKOro KaydayKa U Pe3HHBI
ANIKAHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYCCKHHA psI. ANCTHICH — MPOCTEHIINi
24 MPEACTaBUTENb aJKHHOB: COCTaB, CTpOCHHE, (HU3MYECKHEe ¢ XUMHUYECKHE CBOHCTBAa (peaKIud
THJIPUPOBAHNS, TAJIOTEHUPOBAHIIS, THAPATAINH, TOPEHUS), TOyYCHNE U TPUMECHCHHE
Apensl. benzon: cocraB, cTpoeHne, (PU3NUECKHE W XUMHUYECKHE CBOMCTBA (PEaKIMH TAIOTCHUPOBAHUS W
) HUTPOBAHMUS), IIOTydeHUE U IPUMEHEeHHe. TOIyol: cocTaB, CTpoeHue, (HU3NIECKUEe U XUMUIECKIE CBOHCTBA
= (peakuuy TAaJOTCHHPOBAHHWS W HUTPOBAHUsS), INONYyYEHHE W TPHUMEHEHHE. TOKCHYHOCTh apeHOB.
['eHeTndeckas CBs3b MEXKAY YIIIEBOIOPOIAMH, IPHHAICKAIIIMH K Pa3IMIHBIM KJIACCaM
2.6 [Ipuponusle WCTOYHUKU yriieBogopoaoB. [IpupomHeiid ra3 W momyTHble HeTsaHBIC Ta3bl. HedTh m e
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IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

npoucxoxaeHue. CrocoOsl mepepaboTKu HeTH: MEeperoHkKa, KPeKUHr (TEPMUYCCKHMA, KaTaIHTHUCCKHI),
nuponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIIJIEHHOCTH U B ObITy. KameHHbII
Yrollb ¥ MPOAYKTHI €ro MepepadoTKu

Kucnopoaconepsxaiiye opraHH4ecKie COeJMHeHNs

3.1

IIpenenbHbIE OHOATOMHBIE CIUPTHI. METaHON U ATAHON: CTPOCHUE, (pU3NUECKHEe U XMMUYECKUE CBOMCTBA
(peakuuu ¢ aKTUBHBIMU METaJIaMH, TaJOT€HOBOJOPOAAMHU, TOPEHUE), MpHUMeHeHrne. BonopoaHeie cBs3u
MEXIy MOJIEKyJaMH CIUPTOB. JleficTBUE METaHola M 3TaHOJAa HA OPraHW3M 4YeloBeka. MHOroaToMHbIe
CIMPTHL. DTIICHIIIUKOIbL U TJIMIIEPUH: CTPOCHUE, (PU3MUECKUE U XMMUYECKUE CBOWCTBA (B3aMMOJICHCTBHE
CO IIENTOYHBIMH METAJUIAMH, KaUeCTBEHHAsI PEaKIMs Ha MHOTOATOMHBIC CIIUpPTHI). /leiicTBue Ha opraHu3M
yenoBeka. ITpuMeHeHue rmneprusa 1 STUICHTIMKOIS

3.2

®DeHoI: cTpoeHHe MOJEKYINbI, (U3NYECKHe U XUMHUYecKue cBoicTBa. TokcuuHocTh (peHona. [Tpumenenue
(dhenona

3.3

Anblerugpl 1 KeToHbl. DopMallbJeru, aneTanbAerul: CTpOeHHe, (PU3NYeCKue M XUMUYECKHE CBOMCTBa
(peakiuu OKMCIICHUS ¥ BOCCTAHOBIICHUS, KAUECTBCHHBIC PEAKIIVH), TOyYSHHE U IPUMEHEHNE

3.4

OnHOOCHOBHBIC TpeNeNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHAsT M YKCYCHasi KHCIOTBHL: CTPOCHHE,
¢u3MUecKne W XMMHYECKHE CBOWCTBA (CBOMCTBA, OOLIME IS Kiacca KHCIOT, peaknus >TepruuKaiyn),
MoTydeHue U npuMeHenne. CTeapuHOBast U OJIEMHOBASI KUCIIOTHI KaK IPEICTaBUTENHN BHICIINX KapOOHOBBIX
KHCIOT. MBIJIa KaK COJNM BRICHIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE ACHCTBUE

3.5

CrnoxHble 3(pUpHl KaK MPOM3BOAHBIC KAPOOHOBBIX KHCIOT. [ Haponu3 cinoxHbIX 3¢upos. JXKupsl. ['maponns
»*upoB. [Ipumenenne xupoB. buonornueckas poab )KUPOB

3.6

YrneBoapl: cocTaB, Kiaccudukamms yriieBoJoB (MOHO-, M- M TOJKMCaxapuabl). [JIF0K03a — MpocTerImii
MOHOCaXapuI: OCOOCHHOCTH CTPOSHHS MOJICKYIHI, (PU3HUECKHE U XUMHUYECKHE CBOMCTBA (B3anMOICH CTBHE
¢ ruapokcugom menu(Il), oxucnenne aMMuayHBIM @ pacTBOpoM oOkcuua cepedpa(l), BoccTaHOBIEHHE,
Opo’KeHHUE TIIIOKO3B), HAXOKICHUE B IPUPOJIE, TPUMEHEeHUE, Oronormdeckast ponb. @orocunres. Ppykrosza
KaKk H30Mep TJIOKO3bl. Kpaxmam u memmiono3a Kak IMpupoxHble momuMmepbl. CTpoeHHe Kpaxmaia H
HEeJUTF0NI0361. PH3nYecKne 1 XUMIUECKHE CBOMCTBA KpaxMalia (THAPOIIN3, KaueCTBEHHAS PEAKITHSI C HOJOM)

A3o0TcoepKaIine OpraHnIecKue COeTUHEHUS

41

AMHHOKHCIIOTE KaK aM{(OTEepHbIe OpraHmdYeckne coeauHeHus. Duindeckue W XUMHUYECKHE CBOWCTBA
aMHIHOKHCIIOT (Ha mpuMepe rmnuHa). bruomornyeckoe 3HaueHne aMuHOKACIOT. [lenTrast

4.2

Benku kak MPHUPOAHBIE BBICOKOMOJICKYIISAPHBIC COeOWHEHWSA. llepBHYHAsl, BTOPHYHAS W TPETUYHAS
CTpyKTypa OenkoB. XHMHUYECKHE CBOMCTBA OCIKOB: TMAPOJIM3, ACHATYpAIlHs, Ka4eCTBEHHBIC PEaKIUh Ha
OenKn

BricokomornekyssipHble COeqUHEHNS

5.1

OCHOBHbIE IOHATUS XUMHUH BBICOKOMOJIEKYJIIPHBIX COEIMHEHUH: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTElIEHb  [OJIMMEpU3ALMU, CpelHAs  MOJIeKynspHas  mMacca. OCHOBHbIE  METOIOBl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUM — ONMMepHU3alys U NOIUKOHASH AU

5.2

OKCHepruMEHTaIbHBIE METOOBl M3YUCHUs BEIISCTB M WX IIPEBPAIICHHI: O3HAKOMIIEHHE C 00pa3maMu
MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, KaydykoB. IlodydueHHe CHHTETHYECKOro Kaydyka U
pEe3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHUSA

TeOpeTI/I‘IeCKI/IC OCHOBbI XUMHHU

1.1

XuMmudeckuil dneMeHT. AToM. SlIpo atoma, U30TONBL. JNIEKTPOHHAs 000JI0YKa. DHEPTeTHUSCKHE YPOBHH,
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MOAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d-amemenTbl. OCOOCHHOCTH paclpefeneHuss JJICKTPOHOB IO
OpOHUTAJISIM B aTOMAX JIEMEHTOB IEPBBIX YETHIPEX MEPHOAOB. DICKTPOHHASI KOH(UTYpalKsl aTOMOB

Iepnopnueckuit 3akoH u Ilepuomuueckast cucremMa xumudeckux snemeHToB JI.M. Menneneea. CBsi3b
nepuoandeckoro 3akoHa u Ilepuommdeckoil cucremsl xumuueckux siaemeHTtoB (.M. Menneneesa c

1.2 COBPEMEHHOI Teopuell CTpOeHU aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUUYECKUX DJIEMEHTOB U
00pa3yeMbIX MMH TPOCTBIX M CIOKHBIX BEIICCTB 110 TPYIIaM M MEpHOJaM. 3HAUCHUE MEPUOTHUSCKOTO
3aKOHA B Pa3BUTHU HAYKU
CrpoeHue BemecTBa. XUMUYECKast CBSA3b. BUIbI XUMHUECKOH CBSI3M (KOBaJICHTHAS! HEIIOJSIPHASL U TTOJISIpHAs,

1.3 HOHHasI, MeTajudeckas). MoOHBI: KaTMOHBI W aHUOHBL. MeXaHH3MBI 00pa30BaHMA KOBAJCHTHOI
XUMHYECKOH CBsI3M (0OOMEHHBIN U IOHOPHO-aKIeNTOPHBIN). BonoponHas cBs3b

14 BanenTHOCTh. DeKTpOOTpUIIATETHHOCTh. CTEIIEHh OKHCIECHUS
BemectBa MOJIEKYJIApHOTO U HEMOJEKYJISPHOTO CTPOCHUA. 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIIBI
KPUCTAJUTMYECKUX PEIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIA KPUCTAUTUYECKOM PEIETKH.

15 [TonsiTe o aucnepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMJHBIE PacTBOpBI. MaccoBas JIONsl BelecTBa B
pactBope

1.6 Knaccuduxanus Heopraundeckux coenHeHni. HoMeHkIaTypa HeopraHndeckux BeIecTB
Xumuueckas peakuus. Kiaccudukarust XuMHuecknx peakuii B HEOPraHMUECKOH U OPraHuYecKOW XUMHUH.

1.7 3aKOH COXpaHEHUs MacChl BEILECTB, 3aKOH COXPAaHEHHUs MU IPEBPALIEHMs] SHEPrUM IpU XUMHUYECKUX
peaKnusIx

1.8 CKOpOCTh peakuuy, e€ 3aBUCHMOCTh OT PAa3JINYHBIX (DaKTOPOB

19 OO6patumble peaknnu. XUMHUYECKOe paBHOBecwe. MDakTopbl, BIUSIONINE HA COCTOSIHHE XHMHYECKOTO

' paBHoBecusl. [Ipunnun Jle lllatense
OnekrponuTryeckas muccorpanys. CuibHbIe U caadble 2mekTpomuThl. Cpena BOMHBIX PacTBOPOB BEIIECTB:
1.10 KHCIast, HeUTpalibHas, IesiovyHast. Peakiiuy HOHHOTO oOMeHa
1.11 OKHCITUTENHHO-BOCCTAHOBUTEIHHBIC PEAKITIHT
2 Heoprannueckast xumus
Hemeramnel. [lonokenne wnemeramiaoB B llepmoamueckoil cucreme xumuyeckux osnemeHtoB JI.U.

2.1 MengeneeBa W OCOOEGHHOCTH CTpOeHHS aToMoB. Du3pdeckre CBOWCTBA HEMETAIUIOB. AJUIOTPOIHS
HEMETAIUIOB (Ha IIpUMepe KUCIIopoJia, cepbl, pocdopa u yriepoaa)

XVWMUYECKHEe CBOMCTBA BAKHEHIITUX HEMETAIUIOB (TAJIOT€HOB, cephl, a30Ta, ¢ochopa, yriepoaa u KpeMHU)

2.2 U UX COCOUHEHHH (OKCHIOB, KHCIOPOICOIEPIKAIMUX KHCIOT, BOJOPOJHBIX CcoenuHeHwi). [IpumeHeHne
BA)KHEHMIIMX HEMETAJUIOB U UX COEAMHEHUN
Mertamnel. [lonoxenue meramnoB B [lepuognueckoii cucreme xumudeckux smemeHToB [[.1. Menneneesa.

2.3 OCoOeHHOCTH CTPOCHHUSI DJJIEKTPOHHBIX 000II0UeK aTroMoB MeramwtoB. OOmue ¢(u3ndeckue CBOHCTBa
meTasuioB. CIiaBbl METAJUTOB. DIEKTPOXUMHUIECKHN Pl HAPSHKEHUH METAIIJIOB
XHUMUYeCKHEe CBOMCTBA BAXKHEHINTMX METAIUIOB (HATPHA, KaJTHi, KaJIbI[UA, MATHAH, TFOMAHHUH, IMHK, XPOM,

24 JKeJIe30, MeIb) M UX coeanHeHnd. OOImue crroco0bl MOTyYeHHs MEeTauIoB. [IprMeHeHrne MEeTauIoB B OBITY U
TEXHHKE

2.5 'enetndeckas cBs3b HEOPraHWIECKUX BEIIECTB, MPHHAMICKANIX K PA3IMIHBIM KJIACCaM

3 XuMHUsI ¥ KU3HD
Poms xuMuu B oOecriedeHWH 3KOJIOTMYECKOM, SHEPreTHYSCKOH M IMHINCBOM O€30MacHOCTH, Pa3BUTHH

3.1 MeaumuHbL [1oHsITHE 0 HAYYHBIX METOAAX MTO3HAHUS BEIIECTB U XUMIUSCKHUX PeaKIInil
[pencraBmenust 00 OOMMX HAYYHBIX NPUHIUIAX POMBIIUICHHOTO ITOMYYCHUS BaKHCHIINX BEIIECTB.

3.2 UenoBeKk B MHpPE BEIISCTB U MATEPUANIOB: BAXKHEUIINE CTPOHUTENBHBIC MAaTepHAalbl, KOHCTPYKIIMOHHBIC

MaTepuabl, Kpacku, CTEKJIO, KepaMHKa, MaTepuajbl JUId 3JIEKTPOHHUKH, HaHOMAaTepuasbl, OpraHuvYecKue
Y MUHEpAJIbHBIE YOO pEHHSI




Kon IIpoBepsieMblIii 3JIeMEHT COAePKAHUS

Xumus u 3A0POBBLE YCIOBCKA: MTpaBUJIa UCIIOJIb30BaHUs JICKAPCTBEHHBIX IPEIIapaToOB, IIPpaBUjia 0e30IacHOrO
HCIIOJIb30BAHUS IIPETIAPATOB OBITOBOM XMMUU B MOBCEIHEBHOMN KU3HU

‘ 3.3

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI151 YYEHUKA

» Xumus, 10 knacce/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue
METOAUYECKHUE MATEPHUAJIBI IS YUUTEJA

["abpuensn, O. C. Meroauueckoe nocodbue Xumust 10 xacc

["abpuensn, O. C. Xumus 10-11 knacc. ba3oblit ypoBeHb. MeTonnueckue

pEKOMEHIAIu U padoyas mporpaMmma

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU
UHTEPHET

http://school-collection.edu.ru/ - Equnas xosaekius udpoBhIX
00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - anexTponHas Bepcus razersr " Xumust"
npuioxenue K "1 ceHTsaops"

http://pedsovet.org/ - [Tencoser.org. XKuBoe mpocTpaHCTBO OOPa30BaHHS.
HHTEepHET-pecypc COAEPKUT TEOPETUUCCKUE U TIPAKTUICCKUE MATSPHAIIBI JJIsI
MIPOBEJICHHSI YPOKOB, BHEKJIACCHBIX MEPOIIPHUSATHIHA

http://www.uroki.net/ - UROKI.NET. Ha crpanumax atoro caiita Bl Haitnere

IIOYPOYHOC U TCMATHUYCCKOC IINIAHUPOBAHUC, OTKPBITHIC YPOKH, COCHAPHUHA



IIKOJBHBIX MPa3HUKOB KJIACCHBIC YaChl, METOJIMYECKUE Pa3padOTKH,
KOHCIIEKTHI YPOKOB, JIa0OpaTOpPHbIE, KOHTPOJIbHBIE pAa0OThl U MHOKECTBO
JIPYTUX MaTEepUaIOB

http://festival.1september.ru/subjects/4/ - decTuBanp megarornyecKux UaeH
"OTKpBITHIN ypoK". Pa3paboTku ypOKOB MO XUMHUU
http://som.fsio.ru/subject.asp?id=10000755 - CeteBoe 00beMHEHNE
METOAMCTOB — 3TO CAWT, MPEJHAZHAYCHHBIHN JJIs1 METOAMYECKOMN TTOIICPIKKH
YUHUTENICH-TIPEIMETHUKOB. B HEM pa3MemiaroTcs pa3inuHble MaTepUaibl 1o
XUMHUU: METOJIMUECKHUE Pa3pabOTKU YPOKOB, Ta00paTOpHBIE pabOThI, TECTHI U
KOHTPOJIbHBIE pa0OThI, OJTUMITUA]IBI, BUJICOOTBITHI, XUMUYECKHUE 3a/1auH,
UHTEPHET-Y4eOHUKH MO0 XUMUU U MHOTOE JIPyToe

http://schools.perm.ru/ - Tlepmckuii ropoackoi MIKoAbHBIH moptai. [legaroru
Ha TIOpTaJie CMOTYT HAalTH pa3pabOTKH YPOKOB M Pa3IMYHBIX MEPOTIPUSATUH, a
TaK e MOCIeHUE HOBOCTH B cpepe oOpazoBanus [lepmckoro kpas
http://www.alhimik.ru/ - AJIXMUMUK. DneKTpOHHBIN KypHA 115
npenojaBaTesei, IIKOJIbHUKOB U CTYICHTOB, U3YYaIOlIUX XUMUI0. BKitoyaet
METOAUYECKHE PEKOMEHIALINHU JIJISl YUUTENIeH XUMHH, CIPABOYHHKH,
Ooumorpaduu BEIUKHX XUMHUKOB, pa3jieisl "Becenas xumus", "Xumus Ha
KQKJIBI ICHB" ¥ MHOTO IPYrOil MHTEPECHON U TOJIe3HOU WH(pOpMaIuu
http://www.chemistry.narod.ru/ - Mup xumuu. CoepXuT XUMUICCKUE
CIIPaBOYHUKH, UICTOPUIO CO3JaHUS U PA3BUTUS IEPUOIUUECKON CUCTEMBI

a1eMeHTOB (cchuika "Mys3ei"), onrcaHue XUuMUUYECKUX OMBITOB C Pa3IMUHBIMU



AJIEMEHTaMHU, CBEJICHUS U3 OCHOBHBIX 001acTel XuMuu (orpaHuyueckas,
arpoXuMHUsl, TEOXUMHUS, SKOXUMHUS, aHATUTHUECKAs XUMHUS, (POTOXUMHUS,
TEPMOXUMUS, HEPTEXUMUS), pa3aesl XUMUUYECKUX HOBOCTEHN, CChUIKH Ha
IoJIe3HbIE pecypcel IHTepHeTa U T. 1.

http://hemi.wallst.ru/ - Xumust. O6pazoBaTenbHbIN CAUT ISl IIKOJILHUKOB U
CTYJEHTOB. DJEKTPOHHBIN YyUEOHUK 11O XUMHUH JIs1 CPEAHEH IIKOJIBI,
OPUTOJHBIN JJIS UCTIOIB30BaHUS KaK B OOBIYHBIX, TaK U B
CHEeIUATM3UPOBAHHBIX KJaccax, a TakxKe ISl IOBTOPEHMs MaTepuana B
BBIMTYCKHOM KJIacCe M JIJIsl MOATOTOBKH K Sk3ameHaM. Ha caiite ony0OiukoBaH
psI mpUIIoKeHuii: Tabnuia Menaeneesa, TabIMIIa 3JIEKTPOOTPULIATEIBHOCTEN
AJIIEMEHTOB, JIEKTPOHHbBIE KOH(PUTYpALIUU AJIEMEHTOB U JIP., a TAKXKE 3a1a4u
JUTSL CAMOCTOSITENIBHOT'O PEIICHHUS

http://www.college.ru/chemistry/ - Otkpsitoiit Komnemk: Xumust.
DNEKTPOHHBIN yYeOHUK 10 XUMHUH (HEOpPraHUYEeCKasi, OpraHuyecKasi, siepHas
XUMHSI, XUMHUS OKPYKAIOIICH cpe/ibl, OMOXUMHS ); COAEPKUT OOIBIIOE
KOJIMYECTBO JIOTIOJIHUTEIBHOTO MaTepraia. Y 4YeOHUK COMPOBOKIACTCS
CHPaBOYHBIMU TaOIMIIAMU, TPUBOAUTCS MOAPOOHBIN pa300op TUIOBBIX 3a/1a4,
IIpeicTaBlIeH 0OJIbIION Ha0Op 3a1a4 JUIsl CAMOCTOSITEIBHOTO PELIEHUS
http://www.chemistry.ssu.samara.ru/ - Opranndeckasi XdMHus - y4eOHUK JIJIS
cpelHel mKobl. B yueOHuKe U31araloTcs TEOpETHYECKUE OCHOBBI
OpraHMYeCKOM XMMUHU U CBEJIEHUS 00 OCHOBHBIX KJIACCaX OPraHUYECKUX

BCIICCTB. HpI/IBOI[ﬂTCH PCKOMCHAAINH 110 PCIICHWIO 3a/1a4. VY4eOHbIe TEKCThI



COIMPOBOXK/IAIOTCSI OONBIIUM KOJTUYECTBOM I'payUuECKUX WILTIOCTPALUN U
AHUMALAN, B TOM YUCIIE TPEXMEPHBIX
http://www.informika.ru/text/database/chemy/Rus/chemy.html - DiexTponnsie
y4E€OHUKH 110 00LIeH XUMHUH, HEOPTaHUYECKOW XUMUH, OPTaHUYECKOU
XI/IMI/II/IHPCI[OCTEIBJ’IHIOTCH CIIPAaBOYHBIC MaTCPHUAJIbI (CJIOBapB XUMHNUYECCKUX
TCPMHHOB, CIIPABOYHbLIC Ta6JII/IHBI, 6I/IOFpa(I)I/II/I BCIIMKUX XUMHUKOB, UCTOPUA
XI/IMI/II/I), a TAKKC TCCTOBBIC BOIIPOCHI
http://www.edu.yar.ru/russian/cources/chem/ - Xumuueckasi crpaHndka
SApocnasckoro LleHTpa TenekoMMyHUKAIUKA U UHPOPMAITMOHHBIX CUCTEM B
O6p&30BaHI/II/I. 33)13‘11/1 AJIs1 OJIMMITHA[] IO XUMHWH, OITMCAHNUC NHTCPCCHBIX
XUMHUYCCKHUX OIIBITOB, CJIOBAPb XUMHUYCCKUX TCPMHUHOB, CBCACHUA U3
Tr€oOXnuMmnun (HpOI/ICXO}KI[eHI/IC 1 XUMHUYECKUI COCTaB HCKOTOPBIX MI/IHCpaJIOB)
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - O6pa3oBaTenbHbIi
cepBep TectupoBanus. becriatHoe on-line TecTupoBaHue MO0 XUMHUH, TpeOyeT
perucrpan B CUCTCMC. TecToBBIE 3aJaHuA BKIIIOYAIOT B ce0s cocTaBlIEHHUE
ypaBHEHUI ¥ BBIOOP YCIOBHIA MPOBEACHUS XUMHIECKUX PEAKIIHA,
KJIacCU(UKAITUIO JIEMEHTOB M CJIIO)KHBIX BEIIECTB, BOMPOCHI IO CTPYKTYpe
MOJIEKYJ, KOJIMYECTBEHHBIN pacyeT peareHToB, CocO0bl UACHTU(DHUKAIUU

BCIICCTB
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