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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma Mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocnoBe PexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHM K  pe3yibTaTaM  OCBOCHHS  defepaabHONM  00pa3oBaTeIbHON
nporpammel cpeanero odmero odpazoBanusi (OOII COO), npencrabiennsix B denepaibHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpernogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr deneparmm,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX IMOJIOKeHHH «CTparerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJX0/JI0B K pa3pabOoTKe MporpaMMbl MO XUMHH, K OINPEICICHHUIO OOIIen
CTpaTeruu 0O0y4eHusl, BOCIUTAHUS U Pa3BUTHUS O0OydarOMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 0a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxkaHHs, pe3yabTaToB OOY4YEHUs H
TpeOOBaHUH K YPOBHIO TTOJITOTOBKH BHIITYCKHUKOB.

Xumuyeckoe oOpa3oBaHHe, [OJy4aeMoOe€ BBITYCKHMKaMu  0011eo0pa3oBaTesbHOM
OpraHM3aliM, SBISIETCd HEOTbeMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepLIAIONIMM STallOM peaju3aldid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTCsl MO3HAHUS 3aKOHOB TPHUPOBI, (OPMUPOBAHUS MHPOBO33PEHHUS U OOMIEH KYyIbTYphI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3JI0pOBBIO U
pUpoaHON cpere. Peanusyercs xumuueckoe oOpazoBaHrue 0Oy4yaroNIMXcs Ha YPOBHE CPEIHEro
o0mrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpKaHUEe U MOCTPOEHHUE
KOTOPOTO OIpeNeieHbl B MporpaMMe IO XHMHUU C Y4ETOM CHEHU(PUKHA HAyKH XHMHUHU, €€
3HAYEHUS B MO3HAHWUU MPHUPOJBI U B MaTepUATbHON KU3HU OOIECTBA, a TaKkKe ¢ y4ETOM OOIIMX
1ene M MPUHILMUIIOB, XapaKTepU3yIOIUX COBPEMEHHOE COCTOSIHME CHCTEMbI CPEIHEro OOIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CHUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyr0 pojb B COBPEMEHHOM
LUMBUIIU3ALMY, B CO3JJaHUH HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOHM BKIaJ B
(dbopMHpOBaHKE PALIMOHAIBHOTO HAYYHOTO MBILIUICHUS, B CO3JIaHUE LIEJIOCTHOTO MPEACTABICHUS
00 OKpy’KarollleM MUpEe Kak O €IUHCTBE MPUPOJALI U YeJIOBEKa, KOTOpoe POPMHUPYETCS B XUMHUHU
Ha OCHOBE MOHHMMAHHUS BELIECTBEHHOTO COCTaBa OKPYKAIOILIEr0 MUpPA, OCO3HAHMS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMHU 00JIACTIMU IPUMEHEHUSI.

TecHo BSaHMOﬂeﬁCTBYE ¢ JApyrumMu CCTCCTBCHHBIMU  HAayKaMH, XUMHUA  CTalla
HEOThEMJIEMON 4YacTbhbIO MHpOBOﬁ KYJIBbTYPBI, HeO6XOI[I/IMbIM YCJIOBHUCM YCICIIHOTO TpyAa U
KHU3HH KaXJ0ro 4JjJacHa O6H.I€CTBa. COBpeMeHHaH XHMHUA KaK HAayKa CO3HUJAaTCI/IbHAsl, KaK HayKa
BBICOKHX TEXHOJIOTHI HallpaBJICHA HAa PCUICHHC r100aTbHBIX HpOGJ’ICM YCTOI\/’I‘II/IBOI‘O pa3BUTHUA
qcjaoBCUYCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HHMCBOﬁ, 9KOJIOTHYCCKOM OC€30IMacHOCTH U
OXpaHbI 3I0POBbA.

B coorBercTBMM C OOmMMH LENsIMH U NPUHLUUIAMU CpelHero oOIero oOpa3oBaHUs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30Bblil ypOBEHb H3yU€HHs) OPHEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
MIPOJ0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 0071aCTsAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBnsiomumMu  nipeamera «XuUMHS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» 1 «OO011ast 1 HeopraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPIKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMHHU (C BKIIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) MU OpraHu4deckol Xxumuu. GOpMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMI
IpU HM3Yy4CHUU TMpenMeTa 00ecreyrBaeT BO3MOXHOCTh PACCMOTPEHHsSI BCETO MHOT000pa3us
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
yueOHOro Marepuana ¥ OOycJOBIIEHA HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHWUU Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYEeCKHX COEIMHEHUH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHYECKUX M DJIEKTPOHHBIX IMPEICTaBICHUM 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 CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpBOHAYAJIbHBIE
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 0O0IIero oOpa3oBaHHWS TEOPETHYCCKHA MaTepual u
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 TCPUOJMYCCKOTO 3aKOHA C OOIIETEOPETHYCCKHMX W METOJIOJIOTHUSCKUX TTO3HIIHA,
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 TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSIX TMPOTECKAHUS
nomnojiHgeTcss B Kypcax 10 wm 11 KimaccoB aneMeHTaMu  COJEpKaHUsS, HMEIONUMU
KyJIbTYpOJOTHYECKUA W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3U XUMHUHU C JAPYTMMH HayKaMH, PacKpbIBalOT €€ pOJb B II03HABATCIIBHOH H
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(POPMAIIUIO U MPUMEHATHh €€ /I MOIOJIHEHUS 3HAHUMN, pelieHus
MHTEJUJIEKTYaTbHBIX M KCIIEPUMEHTAIIBHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkanue
yueOHoro mpeamera « XUMHs JaHHOTO YPOBHS M3y4YCHHS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
o0yuaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMAaHUSI PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBICHUN MyTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMU U TEOPETUUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnnane pemieHus 3aad BOCIHUTAHUSA, Pa3BUTHS U COLMATHM3AIUHM  OOYYaIOLIUXCS
MPUHATHIE TPOTPAMMONM MO XUMHUHU TMOJXOAbI K OINPEACTICHHIO COJEp)KaHUS M TMOCTPOCHUS
npeaMeTa mpealycMaTpuBaoT (HOPMHUpPOBAHHE YHUBEPCATBHBIX YUEOHBIX NEHCTBHUI, MMEIOIIMX
0a30BoO€ 3HAUEHUE I PA3TUYHBIX BUJIOB ACSITEILHOCTH: PEIICHHs IpoOieM, IOUCKa, aHaIu3a 1
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
HAa ypOBHE cpeaHero oOmero oOpa3oBaHUs, TpU  ONPEACICHUU  COJACP)KATEILHON
XapaKTePUCTUKHU LieJell M3y4eHUs IIpEeJIMEeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPAJULIMOHHO Tpu3HAércs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, IPAKTUUYECKOW [EATEIbHOCTH 4YEJOBEKAa M KaK OJHOIo U3
KOMIIOHEHTOB MMpPOBOW KyibTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAXOd K
OTIPE/ICNICHUIO LIEJIeH N3YUEHUs IIPEeIMETa SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoriacHo [[aHHOﬁ TOYKE 3PCHUS TJIaBHBIMH LCIIIMHU HU3Y4YCHUS NMPEAMCTa «XuMus» Ha
6azoBom yposHe (10 —11 xi.) sBiIsIFOTCS:

(dhopMupOBaHUE CUCTEMBbl XMMHUUYECKHX 3HAHUN KaK Ba)KHEHIEH COCTABJISIONIEH €CTeCTBEHHO-
Hay4YHOUW KAapTHHBI MHpA, B OCHOBE KOTOPOM JIeKaT KIIFOYEBBIC MOHATHA, (yHIaMEHTAJIbHbBIC
3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHHME M TIOHMMaHHE CYIIHOCTH
JOCTYIHBIX 00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, O3HAKOMIICHHE C HCTOpUEH HuX
Pa3BUTHUSA U CTAHOBJICHUS;

dbopMupoBaHME W pa3BUTHE NPEJICTABICHUM O HAYYHBIX METOJaX TO3HAHUS BEIIECTB U
XUMUYECKUX PEaAKINi, HEOOXOTUMBIX I MPUOOPETCHUS YMEHHH OPUEHTHUPOBATHCS B MHUPE
BEIIECTB W XWMHYECKUX SBJICHWW, HWMEIONIMX MECTO B TMPHUPOJE, B TMPAKTHUECKOU U
MMOBCEIHEBHOM KH3HU;

pa3BUTHE YMEHHUH W CIIOCOOOB NEATEITHHOCTH, CBA3AaHHBIX C HAOIIOJEHHEM M OOBSICHEHHWEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOIIOICHUEM TIPABHII 0€3011aCHOTO 0OpaIeHus C BEIECTBaAMHU.

Hapsiny ¢ aTuM, coneprkaTelibHas XapaKTepUCTHKA IeIed W 3aJa4 W3YUeHHUs MpeMeTa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUHU C HOBBIMH MPHOPHTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerojgHs B TpENOJaBaHUW XUMHH B OOJbIIEH
CTCIICHH OTMAETCA TPEINOYTECHUE MPAKTHYCCKOW KOMIIOHEHTE COJICp)KaHus OOydeHwus,
OPHUEHTHUPOBAHHOW Ha TIOJrOTOBKY BBIYCKHHKA OOIE00pa30BaTeIbHON  OpraHU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWMU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh crocoOaMu U
YMCHHMSIMH aKTUBHOTO TIOJYYCHHs 3HAHUN M MPUMEHCHUS MX B PEATBLHOM YKU3HU JUIS PEIICHHS
MPAKTUYECKHX 3a7a4.

B cBa3m ¢ aTUM IIpyu MH3YYCHHUH IIpCIAMETa «XHUMHUS JOMHUHHUPYIOIICEC 3HAUYCHUC
HpI/IO6p€TaIOT TakuC LICJIN U 3aJa4M, KaK:

azarTanus O6y‘IaIOH_II/IXC${ K YCJIOBUAM JUHaAMHWYHO Pa3BUBAIOIICTOCA MHuUpa,
q)OpMI/IpOBaHI/IC HWHTCJIJICKTYaJIbHO paSBHTOﬁ JIMYHOCTH, rOTOBOM K CaMOO6p330BaHI/IIO,
COTPYAHHUUYCCTBY, CaMOCTOATCIBHOMY MNPUHATUIO TI'PAMOTHBIX peI_HCHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalHAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHUECM

¢dopmupoBaHHE y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIIHIA),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE /ISl PA3IMYHbIX BUJIOB JESATEIBHOCTH: PELIeHUs HpoOiemM,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMHU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
NEeATeNbHOCTH, KOTOpas 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMH IKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

Pa3BUTUC TMO3HABATCIIbHBIX MHTCPCCOB, UHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH
O6y‘IElIOH_II/IXC$IZ CIIOCOOHOCTH CaMOCTOSITEIHHO ano6peTaTL HOBBIC 3HAaHHA II0 XHMMHH B
COOTBECTCTBHH C ) KM3HCHHBIMU HOTpe6HOCTHMH, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHBIe



TEXHOJIOTUH JUTS TIOMCKA M aHAIM3a y4eOHOW M HAyYHO-MOMYISPHON MHPOPMALUN XUMHYECKOTO
COJICpKaHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOIIMATHBHOTO ¥ JIOTHYECKOTO MBIIICHUS,
HAOII0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUU U MPOBEACHUH XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcsi YOEKIEHHOCTH B T'yMaHUCTMUYECKOM HaIpaBIEHHOCTH
XAMUHM, €€ BaXHOW pOJM B  PEHIGHWH TJI00aIbHBIX  TpoOIeM  parMOHAIBHOTO
IIPUPOIONIOJIB30BAHUS, IONOJHEHHSI DHEPreTUYECKUX PECYPCOB M COXPAHEHUS IPUPOIHOTO
paBHOBECHUS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3/I0pOBbIO, @ TAaKXK€ IMPUOOPETEHHS OIbITA WCIOJIb30BAHUS MOJYYEHHBIX 3HAaHUM 711 IPUHATUSA
IPAMOTHBIX PEHIEHUH B CUTYalUsIX, CBSI3aHHBIX C XUMHUYECKUMU SIBJICHUSMH.

B yueOHOoM mutane cpemHero o01mero oopa3oBaHHs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MMpEaAMETBID).

OOmiee 4nciio 4acoB, OTBENEHHBIX JUIS M3YUEHHs] XMMHHW, Ha 0a30BOM YPOBHE CpPEIHErO
obuiero o6paszoBanus, cocraiseT 68 yacos: B 10 kmacce — 34 yaca (1 yac B Heneno), B 11
knacce — 34 gaca (1 gac B Hezemio).



COILEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA
Teopernuyeckue 0CHOBBI OPraHM4YeCKOH XUMHUH

IIpeqmer opraHu4ecko XuUMHUHU: €€ BO3HMKHOBEHHE, pa3BUTHE M  3HAYCHHUE
B IIOJIy4CHUHU HOBBIX BEIIECTB U MAaTEpUAOB. TE€OpHs CTPOCHUS OPraHUYECKUX COCIUHEHUN A.
M. byrnepoBa, €€ ocHOBHble MOJOXkeHUS. CTpyKTypHBIE (OpPMYJbl OPraHUYECKUX BEILECTB.
FOMOJ’IOFI/I?[, HU30MCpH. XnMndeckas CBSI3b B OpraHN4YCCKUX COCAMHCHUAX — OJHWHAPHBIC H
KpaTHBIC CBA3U.

[IpencraBnenue o kiaccupuKaluy OpraHiyeckux BemecTs. HoMeHkiaTypa opraHmueckux
COeMHEHUI (cucTemaruyeckas) M TpHUBHAJIbHBIE Ha3BaHMsI BAaXKHEHIINX IpeACcTaBUTEIEH
KJIACCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIbHBIE METO/bl M3YYEHUS BEIIECTB W WX NPEBPALICHUN: O3HAKOMJICHHE C
o0Opa3liaMu OpraHMYEeCKUX BEIECTB M MaTepHalaMH Ha UX OCHOBE, MOJICIIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuU (IJ1aBjieHue, 0OyriiuBaHUe U TOPEHHE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKUM psia. MeTaH M 3TaH — MpOCTEHIne
MIPE/ICTaBUTENN aJIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus |
TOpEeHUs ), HaX0XkA€HUE B IPUPO/Ie, OTYyUCHHUE U TPUMEHEHHUE.

ANKeHBI: coCTaB U CTPOCHUE, TOMOJIOTUYECKUI pAa. OTHIIEH U IIPOIIUIIEH — HpOCTefIIHPIC
IpeaACTaBUTCIIM AJIKCHOB: (bHSI/I‘IeCKI/Ie A XUMHYECKHE CBOMCTBA (peaKI_[I/II/I THApUpPOBaHUS,
raJor¢éHUpoOBaHus, ruapaTalud, OKUCICHUA U HOHI/IMepI/I3aHI/II/I), IMOJIYYECHUC U IIPUMCHCHUC.

Anxanuensl: OyramueH-1,3 m MerwnOyramueH-1,3: cTpoeHUe, BaKHEHIIME XUMHYECKHE
CBOMcCTBA (peakuus moaumepu3anun). [loydeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTHU CTpPOCHUA, TOMOJIOTHUECKUI pAd. AI_ICTI/IJICH —
HpOCTGfII.HPIﬁ npeaACTaBUTCIIb AJIKUHOB: COCTaB, CTPOCHHC, q)HSquCKI/Ie U XMMHYECKHE CBOMCTBA
(peaKI_[I/II/I THAPpUPOBAHUS, IT'AJIOTCHUPOBAHWA, THApAaTAllUX, FOpCHI/ISI), MOJIYYCHUC U IIPUMCHCHUC.

Apenbl. beH3on: cocraB, cTpoeHHE, (PHU3UYECKHME U XUMHUYECKHE CBOWCTBA (peakiuu
rajJJoreHUpOBaHUSI M HUTPOBAHUS), MOJy4eHUE M HpUMEeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHUpo8anus U HUMpOB8aHus), noaydexue u
npumeHnenue. TOKCHYHOCTb ~ apeHOB.  ['eHeTHUecKas  CBS3b  MEXJIy  YIVIEBOJOPOJAMH,
MPUHAIISKAIMMU K PA3JIMYHBIM KJlaccaMm.

[IpupoHBIE UCTOYHHUKH YIIIeBOAOPOAOB. [Ipupoanblil ra3 u nomytHble He(TSHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTKM He(TH: TEeperoHka, KpEeKUHT
(TepMHUECKHM, KaTamuTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHE B
MPOMBIIIIEHHOCTH U B ObITYy. KaMeHHBIH YTroib U MPOIYKTHI €r0 NepepadoTKH.



OKCIIEpUMEHTAJILHBIE METO/bl M3YUYEHMs BEIIECTB U MX NPEBPAIICHUN: 03HAKOMJICHHE C
o0Opa3iaMu mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hedtb» u «YTonp», MoaennpoBaHue
MOJIEKYJI YIJIEBOJOPOJIOB U TaJIOT€HONPOU3BOJHBIX, IPOBEIECHUE IPAKTUYECKONH pabOThI:
IIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHbie 3a1a4u.

Bbruncnenuss mo ypaBHEHMIO XUMHUYECKOM peakuuu (Maccel, 00BbEMA, KOJIMYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB WM MPOJIYKTOB PEAKIIUH).

Kucnopoaconep kaiue oprannyeckue coeHHeHHsI

[IpenenbHble OJHOATOMHBIE CHUPTHI. MeETaHOI W 3TaHOJN: CTpPOEHue, (usMueckue u
XMMHMUYECKHE CBOWMCTBA (pEakUuu C aKTUBHBIMU MeETaJlJIJaMH, T'aJJOT€HOBOJOPOJIaMHU, TOpPEHHE),
IIpUMEHEHHE. BOIOPOIHBIE CBSI3M MEXKly MOJIEKYJIAMH CIIUPTOB. JleiiCTBME METaHOa U 3TaHOJIA
Ha OPraHHu3M 4YeJIOBEKA.

MHoroaToMHbl€ CHHUPTHL. OTHIEHTJIMKOIb M TIULEPUH: CTPOCHUE, (QU3NUecKUe Hu
XMMHYECKHE CBOMCTBA (B3aMMOICHCTBHE CO IIEIOYHBIMU METaJJIaMU, KaUeCTBEHHAs peakius Ha
MHOTOATOMHbIE crnHpThl). JlelicTBue Ha opraHu3Mm denoBeka. IIpuMmeHeHue riuuepuHa u
STUJICHTJINKOJIS.

®deHoJI: CTPOCHHE MOJICKYJIbI, (U3NYECKHEe M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
(denona. [Ipumenenue geHoa.

Anbrerunbl U kemowusl. Dopmanblaeruj, areTagbAeTui: CTpOeHHe, (QU3NYecKhue |
XMMHUYECKHE CBOWCTBA (peakiMy OKHCIEHHS M BOCCTAHOBJIEHHUS, KAaueCTBEHHBIC pEaKIUH),
MOJIy4eHUE U PUMEHEHHE.

OHOOCHOBHBIE TIPeIeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbuHAsl U YKCYCHAsl KHUCIIOTHI:
CTpOoeHHE, PU3NUECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIHs
aTepudUKalMK), TOJydeHHe U mnpuMeHeHne. CTeapuHOBas M OJIGMHOBAs KHUCJIOTHI Kak
MPEACTABUTENH BBICIIUX KapOOHOBBIX KHCJIOT. MbLTa KaK COJM BBICHINX KapOOHOBBIX KHCIIOT,
HX MOIoIlee JCHCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MaponH3 CIOKHBIX 3(UPOB.
Kupsl. 'maponus xxupos. [Ipumenenue xupoB. bruonorudeckast poiib 5KHPOB.

VYrneBojpl: cocTaB, Kiaccuukamnus yrieBoJoB (MOHO-, TU- U ToJucaxapuisl). ['moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOGHHOCTH CTPOEHHS MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcuaom Meau(ll), okucieHre aMMUAYHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBlneHHE, OpOKEHHE TIIOKO3bl), HAXOXKICHHE B MPHUPOJIE,
MpUMeHeHne, ouonorunueckas poib. otocuuTe3. OpykTo3a Kak U30Mep TIIFOKO3BL.

KanMaJ'I " OCJUIK0JIO3a KaK IMPUPOAHBIC TMOJIMMEPHL. CTpOGHI/IC KpaxMajia U IEJUIIOJIO3bI.
dusznyeckue U XUuMHUYECKHE CBOMCTBA KpaxmMajia (FH,I[pOJ'IPB, Ka4YCCTBCHHAA pCaK sl C I/IO,Z[OM).

OKCHEPUMEHTAIbHBIC METOJbl HM3YYCHMS BEIIECTB M HMX NPEBPAIICHUN: MMpoOBCACHUC,
Ha6J'IIO,Z[eHI/IC U OIMMCAHUC ACMOHCTPAIHWOHHBLIX OIIBITOB: TOPCHUC CIHUPTOB, KAUCCTBCHHLIC




peakluy OJHOATOMHBIX CHUPTOB (OkHucieHue 3TaHoja okcuaoMm wmeau(Il)), MHOoroaroMHbIx
cnupToOB (B3auMojieiicTBHe riulepuHa c¢ ruapokcuaom wmeau(ll)), anbaerunoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepebpa(l) m ruapoxcumom wmemu(Il), B3ammoneiicTue
KpaxMajga C HOJIOM), MPOBEICHUE NPAKTHYECKONW pabOTHI: CBOWCTBAa pacTBOpa YKCYCHOU
KHCIIOTBI.

PacuérHbie 3a1a4u.

Bbrunicnenuss 1o ypaBHEHMIO XUMUYECKOM peakuuu (Maccel, 00BEMA, KOJIMYECTBA
HCXOJHOTO BElIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WM IPOAYKTOB PEAKIIUHN).

A3zoTconepkale OpraHn4eckie CoeAMHEHNU .

AMMHOKHUCIIOTHI Kak aMm(pOTEepHBIE OpraHudYecKrue coeTuHeHNs. DU3NYECKrue U XUMUYECKUE
CBOMCTBA aMHHOKHCIOT (Ha TpUMEpe TIIMIMHA). buojormdyeckoe 3HAYCHHUE AMHUHOKHUCIIOT.
TlenTugsl.

Benku kxax TpUpOAHBIE BBHICOKOMOJEKYISIpHBIE coelnHeHus. [lepBuyHas, BTOpUYHAS H
TPETUYHAsE CTPYKTypa O€nKoB. XWUMHUECKHE CBOWCTBA OCJIKOB: THIPOJU3, JI€HATYpaIus,
KayeCTBEHHbIE PEAKIIH HA OETKH.

SKCHGDI/IMGHTBJ'IBHBIQ MCTOAbI M3YUYCHHS BCIICCTB M HX HDeBDaIIIeHI/II\/'IZ Ha6J'IIO}IeHI/Ie n
OTIMCAaHWEe JEMOHCTPAIMOHHBIX OIBITOB: JCHATyparus OCJIKOB TpPHW HArpeBaHHWH, I[BETHBIC
peakiuu O6eIKOB.

BrbicokomoJiekyJisipHbIe COeIMHEHH s

OCHOBHBIC TIOHSTUS XUMUH BBICOKOMOJICKYJIAPHBIX COGﬂHHeHHﬁI MOHOMCD, IIOJIHUMCED,
CTPYKTYPHOE€ 3BCHO, CTCIICHBb IIOJIMMEPpHU3allu, CPpCAHAS MOJICKYJIApHas Macca. OCHOBHBIE
MECTOJbI CHHTE3a BBICOKOMOJICKYJIIAPHBIX COC,Z[I/IHCHI/Iﬁ — [MoJIMMEpu3anus U NOJIUKOHACHCAL V.

OKCIIepUMEHTAJIbHbIE METOAbI M3YVUCHHUS BEIIESCTB M MX NIPEBPAICHHUI: 03HAKOMJICHHE C
o6pa3uaMH IMPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, ILIaCTMAacCC, Kay4yKOB.

MeXnpeaMeTHbBIE CBS3U.

Peanuzanus MCKIIPEAMETHBIX CBs3EH IIpu U3yUCHUU OpFaHquCKOﬁ xumud B 10 kiacce
OCYILICCTBJIAICTCA UYCPE3 HCIIOJIb30BAHUEC KaK 06IJ_[I/IX C€CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaKk H
HOHHTHﬁ, SABJIAIOMUXCA CUCTEMHBIMUA TSI OTACIIBHBIX IPEAMETOB €CTECTBCHHO-HAYYHOI'O HUKJIA.

O6H_[I/Ie CCTCCTBCHHO-HAYYHBIC TIOHATUSA: SBJICHHUC, Hay‘IHBII\/’I q)aKT, THuIroTe3a, 3aKOH,
TCOpHUA, aHaJIN3, CHUHTC3, KHaCCI/IQ)I/IKaI_II/IH, NEpUOAUIHOCTD, Ha6JHOI[eHI/Ie, HU3MCPCHHUC,
OKCIICPUMCHT, MOACIIMPOBAHUC.

dusuka: Marepus, SOHEPTUsA, MacCa, aTOM, SJICKTPOH, MOJICKYIIA, BHCPFCTI/I‘-ICCKI/Iﬁ YPOBCHB,
BCIICCTBO, TCJIO, 06’béM, arperaTHoe COCTOAHUC BCIICCTBA, (I)I/ISI/I‘ICCKI/IG BCIIMYHUHBI 1 CAWMHHUIIbI
HUX U3MCPCHU.



buonorus: knerka, opranusMm, Oowochepa, oOMEH BemIeCTB B opranu3me, (OTOCHHTE3,
OMOJIOTUYECKN aKTUBHBIE BeIeCTBa (OEIIKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadusi: MuHEpabl, TOPHBIC TTOPOJIBI, TIOJIE3HBIE HCKOIIAEMBIE, TOTUIUBO, PECYPCHI.

TexHonorus: MUIICBBIC MMPOAYKTHI, OCHOBBI PAlIMOHAJIBHOI'O ITUTAHUA, MOIOIINUE CPCACTBA,
JICKAPCTBCHHBIC 1 KOCMCTUYCCKHUEC MTPCIIapaThbl, MaTCpHralibl U3 HCKYCCTBCHHBIX U CUHTCTUICCKHUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKAS XUMMUSA
Teoperuyeckne 0OCHOBbI XMMHHU

XuMUYecKkuil 3aeMeHT. AToM. Sapo aroma, U30TONBI. OJIEKTPOHHAas 000JOUKa.
DHepreTHYecKue YPOBHH, MOJTYPOBHU. ATOMHBIC OpOUTaNy, s-, p-, d- anemeHThl. OCOOEHHOCTH
pacripeniesieHus: AIEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dieMeHTOB [l
N. MengeneeBa. CBsizb NEpUOAUYECKOr0 3akoHa M Ileproauyeckoil CHUCTEMBbl XMMHUYECKUX
anemeHToB J[. M. MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHMsI CBOMCTB XUMUYECKUX IEMEHTOB M 00pa3yeMbIX UMHU IMPOCTHIX U CJI0KHBIX BELIECTB
II0 TpyNIaM H nepuoaM. 3Ha4eHHe NEPUOIUIECKOTO 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHWMHYECKash CBs3b. BuABl XUMHYECKOW CBS3M (KOBaJCHTHAas
HEeMnoJIApHasl U TOJspHas, MOHHAasA, MeTajuinyeckas). MexaHu3mbl 0Opa3oBaHUS KOBaJIEHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYISIPHOTO CTPOEHHUS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEMETOK. 3aBUCUMOCTbh CBOWCTBAa BELIECTB OT THUIMA
KPUCTATTNYECKON PEIIETKHU.

ITonsarue o AUCIICPCHBIX CHUCTCMaX. HcTtuHHBIC U KOJJIOUIHEIE PaCTBOPBLI. MaccoBas 10is
BCIICCTBA B paCTBOPC.

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

XuMHU4YecKas pcaKkuus. KJIaCCI/Iq)I/IKaLII/IH XUMHUYCCKHUX peaKLII/Iﬁ B HeOpFaHquCKOﬁ u
OpFElHPI‘-ICCKOﬁ XUMHU. 3aKOH COXpaHCHUA MACChl BEIICCTB, 3dKOH COXPAaHCHUA U MPCBpALICHUA
OHEPTUU IIPpU XUMHUYCCKUX PCAKIHAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IU4HBIX (akTopoB. OOpaTHMbIe pEaKIUH.
Xumuueckoe paBHoBecue. DakTOpbl, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PABHOBECHS.
[Tpunnun Jle [Hlartense.



OnexrponuTtnueckas aucconuanysa. CuibHbIe W ciadble IeKTposauThl. Cpera BOIHBIX
pacTBOPOB BEIIECTB: KHUCIasi, HEUTpaJIbHAs, I11eJI0YHAsl.

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC pCaKknuu.

OKCIIEpUMEHTAJIbHBIE METO/bl HM3YYEHHs BEIIECTB M WX NPEBPAIICHUN: JEMOHCTpaLus
tabimn «Ilepromuyeckas cucrtemMa xumudeckux aieMeHToB J[. . MeHneneeBa», u3ydeHHe
Mozenei KPUCTAJTTNYECKUX PELIETOK, HabroIeHNe
1 ONHMCAaHKE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OIBITOB (Pa3yioKEHHE MIEPOKCHIA BOJIOPOA B
MPUCYTCTBUM  KaTalu3aTopa, ONIPEICIIEHUE Cpeabl pacTBOPOB BEIIECTB C  IOMOLIBIO
YHUBEPCAJIbHOTO MHJMKATOPA, PEAaKIMM MOHHOTO OOMEHA), MPOBEAECHHUE MPAKTUYECKON pabOThI
«BnusiHue pa3nuyHbIX GaKTOPOB HA CKOPOCTh XUMUYECKOMN peakLum».

PacuérHbie 3a1a4u.

Pacuérel 1o ypaBHEHHSM XUMHUYECKUX PEAKIUH, B TOM YUCIIE TEPMOXUMUYECKHAE PACUYETHI,
pacy€TsI ¢ UCIOIB30BAHUEM IOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckast xumust

Hewmeranmnsr. [Tonoxxenne HemetannoB B [leproaudeckoit cucteMe XUMHUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpOCHHsI aromMoB. Du3nyeckue CBOWCTBA HEMETAJIOB.
AmtoTponisi HeMETauIoB (Ha IpUMEpPE KUCI0poa, cephl, hochopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETA/UIOB (TAJIOTEHOB, cephl, a3ora, (ocdopa,
yriaeposia ¥ KpeMHUS) B UX COeTMHEHHUH (OKCHIOB, KACIIOPO/ICOIECPIKAIINX KHCIIOT, BOJIOPOTHBIX
COCTMHCHMIA).

[IpumeHeHre BaKHENIINX HEMETAIJIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenue MetaiuioB B Ilepuoandeckoil cucteMe XUMHUYECKUX 3J1eMeHTOB /1.
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI DJICKTPOHHBIX 000J104eKk aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIJIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN

MCTAJIJIOB.

XHWMHYECKHE CBOMCTBA BaXKHEHIIMX META/UIOB (HATpWUM, KalWi, KaJblMld, MarHuw,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6H_[I/Ie CIIOCOOBI MOJIYYCHUS MCTAJIJIOB. HpI/IMeHeHI/Ie MCTAJ1lJIOB B 6LITy U TCXHHKCE.

OKCIIepUMEHTAJbHbIE METOJbl M3YYCHHS BEIISCTB M WX NpPEBpalllcHHH: HU3YUYCHHUC
KOJUIeKIuu «MeTamisel U CILJIaBBI», O6pa3I_IOB HEMCTAJIJIOB, PCHICHUC OSKCICPUMCHTAJIIBHBIX
3aaay, Ha6J'IIO,[[eHI/Ie u OIMUCAaHUC ACMOHCTPAlTMOHHBIX n J'Ia60paTOpHBIX OIIBITOB
(B3aHMOHeﬁCTBHe rHApOKCHUaa AJIFOMUHHA C paCTBOpaMHU KHUCJIOT U menoqeﬁ, Ka4YCCTBCHHLIC
PCaKIM Ha KATHUOHBI MeTaJ'IJ'IOB).

Pacuérnbie 3agaun.




Pacu€rbl maccel BemiecTBa wiM 0oObEMa ra3oB 0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce UM 00bEMY OJHOTO U3 YYacTBYIOIIMX B PEAKLMU BELIECTB, pacdEThl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) IPOAYKTOB PEAKIIUH, ECIIM OJHO U3 BEIIECTB HUMEET IPUMECH.

XuMud M ;KH3Hb

Ponp xuMun B obecrieueHnn IKOJIOTUYECKOM, SJHEPTeTUYECKON 1 MHUIIEBOM 0€3011aCHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAydyHBIX METOJaX ITO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuum.

[IpencraBinernst 00 OOMMX HAyYHBIX TPUHIUINAX I[POMBIIUICHHOTO  TOJTYYCHHS
Ba)XHEUIIINX BEIIECTB.

Yenosexk B MHUPEC BCHICCTB W MATCPUATIOB: BaKHCHIITHE CTPOUTCIIbHBIC MaTCpUalbl,
KOHCTPYKIHMOHHBIC MaT€puajbl, KpaCKH, CTCKJIO, KE€paMHWKa, MaTCpHaJibl IS SJICKTPOHHKU,
HaHOMAaTCpHaJbl, OPTaHUYCCKNEC U MUHECPATIbHBIC YI[06peHI/IfL

XuMHSA U 370pOBbE YEJIOBEKa: MpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBUIIa 0€e3011acHOTO HCIOJIb30BaHUS npenapaTos OBITOBOM XUMHN

B IIOBCEIHEBHOU KU3HMU.

MexnpeaMeTHBIE CBSA3H.

Peanuzarust MeXIIpeAMETHBIX CBSI3€H MPU U3YUYCHHUH OOIIEH W HEOPraHWYECKOW XMMUU B
11 xnacce ocymiecTBiIsSeTCsS Yepe3 MCIOJIb30BAHNUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaK U MOHATHUM, SBISIOUIUXCS CUCTEMHBIMU JUIS OTIENbHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO
UK.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHUsI, aHAJIU3,
CUHTE3, Kiaccu(duKanus, TMePUOJUIHOCTh, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPECHUE, SIBJICHUE.

dusnka: marepus, dHEpPrus, Macca, aroM, JJICKTPOH, MPOTOH, HEWTPOH, WMOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJIa, SHEPIeTHUYECKUI ypOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHoe

COCTOAHHCEC BCIICCTBA, (bHSquCKI/IC BCJIIMYMHBI U €AMHUIBI UX U3MEPCHHA, CKOPOCTh.

buonorus: KIICTKA, OpraHu3M, 39KOCHUCTCMA, 61/100(1)6[)8, MAaKpO- H MHKPOIJICMCHTHI,
BHUTaMHUHBI, obMeH BCHICCTB B OPraHusme.

Feorpa(bm[: MHUHCPAJIbI, TOPHBIC TOPOJALI, TTOJIC3HBIC UCKOIIAEMBIC, TOIIJIIMBO, PECYPCHI.

TexHosorus: XuMu4IecKas MPOMBIIIJIICHHOCTb, MECTAJLITYPIrusd, IIPOU3BOJACTBO CTPOUTECIIBHBIX

MaTepuajioB, CEIIbCKOXO031CTBEHHOE IIpOU3BOACTBO, nUuIcBas MMPOMBINIIIICHHOCTD,
(bapMaHeBTquCKaﬂ MMPOMBIIIICHHOCTD, IMPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IIPpOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuralios, QJICKTPOHHAA MMPOMBIINIJICHHOCTD,

HaAHOTCXHOJIOTHH.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA BA3OBOM YPOBHE CPEJTHEI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHWS K pE3ylIbTaTaM OCBOCHUS OOYYAFOIIIUMHUCS
porpaMM CpeaHero ooOmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IIPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cooTBeTcTBHM C CHCTEMHO-/IEATEIBHOCTHBIM IOJXOJAOM B CTPYKTYpE JUYHOCTHBIX
pe3yabTaTOB OCBOEHMs IpeAMeTa «XUMHUS» Ha YPOBHE CpPEIHEro oOLero o0pa3oBaHMs
BBIJICJIEHBI CJIEYIOLINE COCTABIISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH Y CAMOOTIPEEIICHHUIO;

HaJIn4yue MOTHBAITUHU K O6y‘-IeHI/II-O;

L[€JICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEXKJAEHUN JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, NPUCYIIMMH IIEJIOCTHOH CHCTEME XHMHUYECKOTO
00pazoBaHus;

HaJINM4YUEC IIPaBOCO3HAHUSA 9KOJOTUYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOUTDH KU3HCHHBIC IIJIaHbI.

JIMgHOCTHEBIE pE3yabTaTbl OCBOCHHUA MPECAMETA «XUMUS JOCTUIalOTCA B CIAHMHCTBC
y‘le6H01>i M BOCIIUTATEIILHOM ACATCIIbHOCTU B  COOTBCTCTBHMH C T'YMAHHUCTHYCCKHMU,
COLMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBCHHBIMHM ILCHHOCTAMHU W HACAIIAMH pOCCHﬁCKOFO
I'paKaaHCKOTI'O O6HICCTBa, IIPUHATBIMH B O6H.[€CTB€ HOpMaMMU M IIpaBHUJIaMH ITIOBCIACHUS,
CHOCO6CTBYIOH_II/IMI/I npoucccaM CaMOIIO3HAHHA, CAMOPAa3BUTHUA W HPABCTBCHHOI'O CTAHOBJICHMA
JIMYHOCTH o6yqafou11/1xc;1.

JIndyHOCTHBIC pe3yIbTaTbl OCBOCHHA IPCIAMETA «XHUMUS» OTpaxxaroT C(l)OpMI/IpOBaHHOCTB
ONbITa II03HABATEIILHON M HpaKTquCKOﬁ ACATCIBbHOCTHU o6yqa}0m14xc;1 o peajlru3auu
IPUHATBIX B O6H_ICCTB6 HeHHOCTeﬁ, B TOM YHCJIC B 4aCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

0CO3HaHMS 00YYAIOLUIUMHKCS CBOUX KOHCTUTYIIMOHHBIX MIPaB U 00s3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPaBOINOPAIKY;

OpCACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIICHUN B
KOJIJICKTHUBC,



TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPH CO3/IaHUH y4eOHBIX MPOEKTOB,
perieHnn y4eOHBIX M IM03HABATEIbHBIX 33/1a4, BHITIOJTHEHUN XUMHUECKUX KCTIEPHUMEHTOB;

COCOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI APYTHUX
IIPU aHAJIM3E PA3JIMYHBIX BUJIOB YUEOHOH ESTENBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOTO OTHOLICHUS K HMCTOPUYECKOMY W HAy4YHOMY HACIEIUI0 OTEUYECTBEHHOMU
XUMHUH;

YB@XEHUS K MPOIECCY TBOPYECTBA B 0O0JACTH TEOPUU U TPAKTUUYECKOTO MPUMEHEHHS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PEe3yNIbTAaT IJIUTEIbHBIX HAOIIOJCHUH,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIBHBIX ITOUCKOB, ITOCTOSIHHOI'O TPpyda y‘-IéHI)IX " IIPAaKTUKOB;

MHTEpeCa W II03HABATEIBbHBIX MOTHMBOB B TMOJYYEHUHM U IIOCIEAYIOLIEM aHaIU3e
MH(}OpPMALIUY O TEPETOBBIX JOCTHKEHUSIX COBPEMEHHONW OTEUECTBEHHON XUMMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUS

HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH  OILIGHMBAaTh CHUTYalldW, CBS3aHHBIE C XHMHYECKHUMHU  SIBJICHUSMU,
U NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIIEHWBAaTh CBOE TOBEACHHE M TIOCTYIKA CBOMX TOBAPHUINEH C TO3HUIUI
HPaBCTBEHHBIX M TIPABOBBIX HOPM U OCO3HAHWE TIOCIIEACTBUN ITHUX MOCTYIIKOB;

4) hopMUpOBAHNS KYJIbTYPbI 310POBbI:

MOHUMAaHUS IICHHOCTCH 300PpOBOTO H 0e301acHOro 06pa3a KH3HU, HCOGXOI[I/IMOCTI/I
OTBETCTBCHHOI'O OTHOIICHUS K CO6CTBCHHOMy (1)I/I3I/ILI€CKOMY " IICUXUYCCKOMY 310POBBIO,

coOmoieHnsT MpaBuil O€30ITaCHOTO OOpalleHHsT ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

NNOHUMAHUA HNCHHOCTU IPaBHUJI HWHAUBUAYAJIBHOTO W KOJUICKTUBHOI'O 0e3omacHOro
MOBCACHUS B CUTyallUX, YIPOKAOIINUX 3I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHMS MOCJIEACTBUN U HENPHUATHUS BPEIHBIX NPUBBIYCK (YHNOTPEOJIEHUS aJIKOTOJIs,
HapKOTUKOB, KYpEHHS);

5) Tpya0BOro BOCIIMTAHHUSI:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B y‘le6HO'I/ICCHe,I[OBaTeHBCKOI>'I ACATCIIbHOCTH,
O6H_ICCTBCHHO HOHGBHOﬁ, TBOp‘lCCKOﬁ U IPpYTrux BUAaX ACATCIIbHOCTH,

YCTAHOBKM Ha QAKTHBHOC Y4YaCTUC B PCIICHUU MPAKTHYCCKHUX 3a4dav COIIMAIIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, I_HKOJ'ILI);



MHTEpeca K MPAKTUYECKOMY H3YUCHHIO Mpodeccuil pa3MyHOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

yYBaXX€HUs K TPYyLY, JIIOAAM TpyJa U pe3ylbTaTaM TPYAOBOM AEATEIBHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY MHIMBUIYaIbHOW TPAeKTOPUM 0OpazoBaHus,
Oyaymeit mpodeccuu U peann3anuid COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, UHTEPECOB U MOTPeOHOCTEH 001I1eCcTBA;

6) IKO0JIOrHYECKOr0 BOCTIUTAHHUS:

IKOJIOTHYECKH IeIeCO00pa3HOro OTHOMICHHS K TPUPOJIE, KaK UCTOYHHUKY CYIICCTBOBAHUS
JKU3HH Ha 3emiie;

MOHUMAaHUS TJI00ATBLHOTO XapakTepa 3KOJIOTrHYCCKHUX HpO6J'IGM, BIIMSHHUA 5KOHOMUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHON CPEIBI;

OCO3HaHUus HeO6XO}II/IMOCTI/I HCITIOJIBb30BaHHUA )IOCTI/I)KGHI/II\/'I XUMHHU JJId pCUHICHUsST BOIIPOCOB
palrOHAJIBHOT'O IPHUPOAOIIOTIB30BAHN A,

AKTHUBHOTO HENPHATHS JCUCTBUM, NMPHHOCAIIUX BpPEI OKPYXKAIOLIEH MPUPOIHOM cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MPEeIpUHUMAEMbIX
JNENCTBUN U MPEAOTBPAIATh UX;

HAJIMYHST PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, SKOJIOTHYECKON KYIBTYpHI, OIIBITA
NEATEIbHOCTH JKOJIOTUYECKOH  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCSI HMH B
M03HABATEIbHON, KOMMYHHUKATHBHON M COIIMAILHON NPAKTUKE, CIIOCOOHOCTH W YMEHHUSI aKTUBHO
MPOTHBOCTOSTH HICOJIOTUH XeMo(oOuu;

7) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MTPAKTUKU;

MOHUMAaHMs creuu(UK XUMHM KaK HayKd, OCO3HaHUs e€ poiu B (POpMHpPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPE/ICTaBICHUsI 00 OKpPYKAIOLIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEU U
peleHny mpoodsieM COXpaHeHUsl IPUPOJTHOTO PAaBHOBECHS;

yOSIKAEHHOCTH B OCOOOH 3HAYUMOCTH XHMHH Ul COBPEMEHHOW NUBHIM3AIUU: B €
I'YMaHUCTUYECKOW HAMPaBICHHOCTH M BKHOW POJIM B CO3JaHMHM HOBOW 0a3bl MaTepHabHOM
KYJBTYPBI, PEIICHUU TI00aTbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS UECIIOBEUECTBA — CHIPHEBOM,
JHEPreTUYECKOM, TMHIIEBOH W DKOJIOTHYECKON Oe30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00eCIeYeHNN YCIOBHI YCICITHOTO TPYy/a U SKOJOTUIECKA KOM(DOPTHOW JKU3HU KAKIOTO YiieHa
00I111eCTBA;

eCTeCTBeHHO'HaquOﬁ IpaMOTHOCTH: TIOHUMaHHA CYHNIHOCTU  MCETOJAOB  IIO3HAHU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKax, CIIOCOOHOCTH HCIIOJIB30BATh MOJIy4aCMbIC 3HAHUA I
aHanu3a ¥ OOBSCHEHUS SBIICHUI OKpYyXKaromiero Mupa U MNporuCXoAdllnX B HEM I/I3MeHeHI/II71,



YMCHHA ACIIATh 000CHOBaHHbBIE 3aKJIFOUYCHUS HA OCHOBE Hay4YHBIX q)aKTOB 1 UMCIOIIUXCA JAaHHBIX
C LCJIBIO MOJYUCHUA JOCTOBCPHBIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIh30BaTh XUMHUECKHE 3HAHUS JJI pClICHUA npo6neM
B PCAJIbHBIX )KU3HCHHBIX CUTYallUAX;

HHTEPCCA K IIO3HAHUTIO U HCCIIeI0BATEIBCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHMIO M CamMo0Opa3oBaHUIO, K
AKTUBHOMY TIIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUM C JKW3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTAM TpyJa B pasNuyHbIX cdepax npodeccruoHaIbHOM
NEeSITETHHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ylbTaThl OCBOEHHUS Y4eOHOTo mpeameTa «XUMHUS» Ha YpPOBHE
cpenHero oOrmero 0opa3oBaHus BKIIIOYAIOT:

3HauuMble U1 (OPMHUPOBAHHS MHUPOBO33PEHUSI OOYYAIOIIMXCS MEXIUCIUILTHHAPHbBIE
(MexnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (aKT, MPUHIIHUI, TUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIeI0BaHne, HaOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIE  ydueOHble  JeiicTBHsA  (TTO3HABATEJIbHEIE, KOMMYHHKATHBHEIE,
peryiasTuBHBIC), obecrieunBaronie GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMABHOM KOMIIETEHITH 00yYarOIIuXCs;

CMOCOOHOCTh  OOYYaroImUXCs  MCIOJB30BaThb  OCBOCHHBIC  MEKIUCIUIUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsS W YHHBEpCAJbHbIC Yy4eOHbIC JCHCTBHS B IO3HABATEIBHOW U

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

MeTaHpeI{MeTHLIe pe3yibTaThl OTPAKAKOT OBJAACHUC YHHUBCPCAJIbBHBIMU y‘le6HbIMI/I
IO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMHU U PCTYJIATUBHBIMUA HeﬁCTBHHMH.

OBJ1aleHHe YHUBEPCAJIbHBIMYU YUeOHBIMU MO3HABATEIbHBIMHY IEHCTBUSIMH:
1) 6a30oBble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBAaTh U  AKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOpDOHHE €€
paccMaTpuBaTh;

ONpCAC/IAATE HCJIN ACATCIBbHOCTHU, 3aldaBas IMApaMETpbl U KPUTCPUU HUX HOCTUIKCHUA,
COOTHOCHTDL PE3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIISAMU



HCII0JIb30BAaTh IIPpU OCBOCHUU 3HAHUH HpI/IéMBI JJOT'MYCCKOIro0 MBbIIJICHUSA — BBIACIATH
XapaKTCPpHbIC IMPU3HAKU MOHATHH U yCTaHaBJIMBAaTb WX B3aMMOCBA3b, MUCIIOJIb30BATb
COOTBCTCTBYIOIIUEC IMOHATHA JISA 00BsICHEHUS OTACIBbHBIX (baKTOB u SIBJICHI/Ifl;

BBIGI/IpaTB OCHOBAHUA U KPUTCPUU JJIA KJIaCCI/I(l)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKLIPIfI;
YCTaHAaBJIMBATb NPHUYHUHHO-CJICACTBCHHBIC CBA3U MCKAY N3YYaCMbIMU SIBJICHUSAMU,

CTPOUTh JIOTMUECKHUE pacCyXJeHus (MHIYKTUBHbBIE, JACIyKTHBHbIE, I10 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTU M IPOTUBOPEUUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIMPOBATH
BBIBO/IbI U 3aKJIIOYEHUS;

MIPUMEHATHh B MpOIECCEe MO3HAHMS, UCIOIb3YeMble B XMMHUHU CUMBOJIMYECKHE (3HAKOBBIE)
MO/, MpeoOpa3oBbIBATH MOJIETIbHBIE MTPEICTABICHHS — XUMHUYECKUH 3HaK (CUMBOJI) 3JIEMEHTA,
XUMHueckas ¢GopMysia, YpaBHEHME XHMHMUYECKON peakuud — TMpU peHIeHud Y4eOHBIX
[TO3HABATENBHBIX M NMPAKTUYECKUX 3a]a4, IPUMEHSATh HA3BAHHBIC MOJCIIBHBIC INPEICTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB MU3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIUH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:
BJIAJICTb OCHOBAMM MCTOA0B HAYYHOTO MMO3HAHHWA BCUICCTB U XUMHWYCCKUX peaKHI/Ifl;

dbopmynupoBaTh 1€MW W 3aJa4dl  WCCIEAOBAHMS, WCIOJIB30BATh IOCTABJICHHBIE U
CaMOCTOSITENIBHO C(HOPMYTUPOBAHHBIE BOIPOCHI B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i GOopMHUPOBAHUS TUIIOTE3BI MO MTPOBEPKE MPABUIILHOCTH BBHICKA3bIBAEMBIX CYXKICHUM;

BIIQJICTh HABBIKAMU CAMOCTOSITEIIHHOTO IUITAHUPOBAHHUS M TIPOBEACHUS YUCHHUYCCKHX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIIO/ATh 332 XOJOM MpOIIecca, CaMOCTOSATEIBHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMyaupoBaTh OOOOIICHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O TPOJICIIaHHON
pabore;

HpI/IO6peTaTB OIIBIT yquH‘ICCKOﬁ HCCHGHOB&TGHBCKOﬁ n HpOGKTHOfI JACATCIBbHOCTH,
IPOsABJIATD CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY METOJ0B PCIICHUA
IMPAKTUYCCKUX 3ada4, MIPUMCHCHUIO PA3JIMYHBIX MCTOI0B IIO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUCHTHUPOBATBCA B  PaA3JIMYHBIX HCTOYHHKAX I/IH(bOpMaI_II/II/I (Hay‘IHO -IOIYyJIApHad
JaTeparypa XUMHUYCCKOI'o COACPIKAHUA, CIPABOYHBIC HOCO6I/I5{, pPeCypPChI I/IHTepHeTa),
AHAJIM3UPOBATDH I/IH(i)OpMaI_II/IIO pa3IMdHbIX BHUIAOB H CI)OpM npeaACTaBJICHHA, KPUTHYCCKU
OILICHUBATH €€ JAOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD;

(dbopMynupoBaTh 3arnpockl W HPUMEHATH pa3IMYHbIE METOJbl INPH TMOUCKE M OTOOpe
nHpopMaIny, HeOOXOJMMOH JUTs BBITIOTHEHUS YU€OHBIX 3a1a4 ONpeIeIEHHOIO THUIIA;

HpI/IO6peTaTL OIIBIT HCIIOJBb30BaHHA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PAa3JIMIHBIX TIOUCKOBBIX CUCTCM;



CaMOCTOSITEIIbHO BBIOMpATh ONTHUMAJIbHYIO (hOpMy ImpejacTaBieHuss HHPOpMAUU (CXEMBI,
rpaduKy, TuarpamMMbl, TaOIUIIbI, PUCYHKH U APYTHUE);

WCIOJb30BAaTh HAYYHBIM S3bIK B KAuyeCTBE CpEACTBA NpU padoTe C XUMHYECKOM
uHpOpMalMell: NPUMEHATh MEXKIpeAMETHbIE ((U3UUYECKUe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBbI, a00peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpCO6pa3OBI)IBaTB 3HAKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTHU.
OgBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA e CTBUAMM

3aJaBaTh ~ BONPOCHl IO  CYLIECTBY OOCyXJaeMOW TeMbl B  XOJ€ Juaiora
W/WIM JTUCKYCCHH, BBICKa3bIBaTh HJEU, (HOPMYITUPOBATH CBOM MPEIOKEHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPEIJIOKEHHON 3a/1a4u;

BBICTYIIaTh C MPE3EHTAIMCH PE3yIbTaTOB TO3HABATEIHLHON JEATCIHHOCTH, TOTYYCHHBIX
CaMOCTOSITIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITIOJHEHUM XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYECKOW pabOThI IO HCCICIOBAHUIO CBONCTB H3yYaeMbIX BEIIECTB,
pean3aiyn y4eOHOTO MPOEKTa u dbopMyIHUpOBATH BBIBO/IBI
10 pe3yiabTaTaM MPOBEACHHBIX HWCCICIOBAHUK ITyTéM COTJIACOBAHMS TO3WIMH B  XOJIe
00CcyXIeHHsI 1 0OMEHAa MHEHHSIMHU.

OBj1aieHHe YHUBEPCAJIbHBIMHU PeryJATHBHBIMH JAeHCTBUAMM:

CaMOCTOSITEJIBHO TUIAHUPOBATh M OCYHIECTBISTH CBOIO TO3HABATEIFHYIO ICATEIBHOCTH,
ompenenss €€ IeNu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HEe0OXOJUMOCTH KOPPEKTHPOBATH
Mpe/yUIaraeMblii JITOPUTM JICHCTBHI TIPU BBITIOJHEHUU YYEOHBIX M MCCIIEIOBATEIBCKUX 3ajad,
BBIOMpaTh Hanbosee A3(h(PEKTUBHBIN CMIOCOO UX pPEIIeHUs C YIETOM TOJIYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINSX;

OCyHICCTBJIATL CAMOKOHTPOJIb cBOEH JCATCIIbHOCTH Ha OCHOBE cCaMOaHalIu3a Hu
CaMOOILCHKH.

INPEIMETHBIE PE3YJIbTATbBI
10 KJIACC
[IpenMeTHbIe pe3yapTaThl OCBOCHUSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHUNA O XUMUYECKOM COCTABISIONIEH €CTECTBEHHO-HAYUYHON
KapTUHBI MHUPA, POJU XUMHUHU B TIO3HAHUU SIBJICHUU MPUPOJBI, B (POPMHUPOBAHUH MBIIUICHUS H
KYIbTYpbl JIMYHOCTH, €€ (YHKIIMOHATBFHOM TPAMOTHOCTH, HEOOXOTUMOW [Uis pelieHus
MPAKTUYECKUX 3a/a4 M HSKOJOTHYEeCKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO H
MIPUPOIHOM CPEXE;

BIIQJICHUE CHCTEMON XMMHMYECKHX 3HAHMH, KOTOpas BKJIKOYAET: OCHOBOIOJAraroline
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
ANIEKTPOOTPHUIIATEIBHOCT, XUMHUECKasi CBsA3b, CTPYKTypHas Qopmyna (pa3BEépHyTas U
COKpali€HHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIH O0O0BEM, YIJIEpOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIa, pajuKkan, H30Mepus, U30Mepbl, TOMOJOIMYECKHH psAJ, TOMOJIOTH,



YIII€BOJOPOBI, KACIOPOA U a30TCOJAEPKAILIKME COCIUHEHMs, MOHOMED, IOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIUHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHU4YECKUX
BemectB  A. M. byriepoBa, 3akOH COXpaHEHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWMH;, MHUPOBO33PEHUECKHE 3HAHMs, JIEKAIIUE B OCHOBE IOHMMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DAKTOJIOTUUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, NOJy4YEeHUH U 0€3011aCHOM HCIOJIb30BaHUM BaXKHEUIINX OPraHUYECKUX BEILIECTB B OBITY
U NIPAKTHYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBHISBIISTH XapaKTEPHBIC MPU3HAKK TOHSATUH, YCTAHABJIUBATH
HX B3aUMOCBS3b, UCMOJIB30BATh COOTBETCTBYIOIIUE TOHATHS ITPU ONIMCAHUK COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPTAHUYECKUX COCTUHECHU;

c(OpPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (GOopMysl OpraHMUECKUX BEIIECTB
U YPaBHEHHH XMMHYECKUX PEAKLUN, U3rOTABIMBATH MOJEIIM MOJIEKYJ] OPraHWYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh NMPUHAIEKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEUIECTB [0 MX COCTaBYy M CTPOCHUIO K ONpEeAEIEHHOMY KiacCy/Tpylne COeAUHEHHH
(YrneBoOopoasl, KHUCIOpOJ W a30TCOJEpXKAlUe  COEIUHEHMs, BBICOKOMOJIEKYJSPHbIE
COEIMHEHMS), JaBaTh UM Ha3BaHusa No cuctemarnyeckoil HomeHkiatype (IUPAC), a Ttakxe
MIPUBOJIUTh TPUBUAIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BELIEeCTB (ITUJIEH, MPOIMUJIEH,
alleTUJIeH, STHJIECHIJIUKOJb, TIULEPUH, (PEeHos, (QopMaibIeruj, aleraibAeruja, MypaBbHHAs
KHCJIOTa, YKCYCHasl KUCIIOTA, OJIEMHOBAsl KUCJIOTA, CTEApPUHOBAsI KUCIIOTA, INIIOKO3a, (PYyKTO3a,
Kpaxmall, [eJUII0J103a, TJIUIHH);

C(OPMHUPOBAHHOCTh YMCHHUSI OIPEICNATh BHIBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

C(bOpMI/IpOBaHHOCTI) YMCHHA TPUMCHATH ITOJIOKCHHA TCOPHUHU CTPOCHHA OPraHUYCCKHUX
BemecTB A. M. BYTJ'IepOBa JJIA 00BSCHEHMST 3aBUCHMOCTH CBOMCTB BC€IICCTB OT HUX COCTaBa U
CTPOCHMA,; 3aKOH COXpaHCHHUA MaCChl BEICCTB,

cOpMUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XMUMHYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(MetaH, STaH, STWJIEH, MPONWJEH, aleTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TIIMLIEPHH, (EHON, aleTalbIerul, MypaBbHUHAs U YKCYCHas
KHUCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAash KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKIY HUMU YpaBHEHUSMU COOTBETCTBYIOIIUX XHMUYECKUX pEakluil ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKT€PHU30BATh HCTOYHUKU YIIIEBOJAOPOJHOTO  ChHIPhS
(HedTh, MpUPOIHBIN Ta3, yrosb), cHOCOOBl MX MNEPepadOTKH M MPAKTHUECKOEe MpPUMEHEHUe
MIPOIYKTOB MepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS 110 XUMHUYECKUM YpPaBHEHUSM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJYKTAa PEAKLUUU IO H3BECTHBIM
Mmacce, 00béMmy, KOJIMYECTBY OJIHOTO u3 UCXOJHBIX BEIIECTB
WIN MIPOAYKTOB PEAKIINN);



c(hOpPMHUPOBAHHOCTh YMECHHI BIIQJICTh CUCTEMON 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
[O3HAHUS, HCIIOJb3YyEMbIX B XWMHUHU IIPU HW3YYEHUHU BEIIECTB M XUMUYECKUX SIBJICHUU
(mabmroenne, W3MEpeHHe, OKCIEPUMEHT, MOJICIHPOBAHMUE), HCHOJIB30BATH CHCTEMHBIC
XUMHUYECKUE 3HAHUS JUISI IPUHATHS PEILIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYALUAX, CBS3aHHbBIX
C BEILIECTBAMU U UX IPUMEHEHHUEM;

c(OpPMHUPOBAHHOCTh YMECHHI COOJIONATh MPaBWIA TOJB30BAHUS XUMUYCCKOW TOCYION H
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAKKE MMPaBHIIa OOpPAIICHUS C BEIIECTBAMH B COOTBETCTBHUHU C
MHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHHH IUIAHUPOBATH M BBINOJIHATh XUMHUYECKHHA HSKCIEPUMEHT
(mpeBpalieHuss OpraHnYecKrX BEILIECTB MPU HAarpeBaHUM, MOJYUYEHHE 3TUJICHA M U3Y4YEHUE €ro
CBOMCTB, KauyeCTBEHHbIE pEAaKIIMM OPraHMYECKUX BEILIECTB, JIeHATypauus OElKOB IpHU
HarpeBaHUH, [[BETHbIE peaKkMu OEKOB) B COOTBETCTBUU C MpPAaBWJIaMU TEXHUKH 0€30MaCHOCTHU
pu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM 00OpYIO0BAaHUEM, IPEACTABISTH PE3YIbTATHI
XMMHMUYECKOTO DSKCIepuMeHTa B (OopMe 3aluCH YpaBHEHUH COOTBETCTBYIOIIMX peaKkUuid U
(hopMynupoBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIM3MPOBATh XUMHUYECKYI0 HH(MOpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nHpopmaru, HTEepHET U Ipyrux);

cOpMUPOBAHHOCTh YMEHUH COOMIOaTh MpaBHJia HKOJOTHYECKH 1e1eco00pa3Horo
IIOBCACHUS B 6I)ITy n pr210BOI7[ ACATCIIBHOCTH B MEIAX COXPaHCHHA CBOCro 310pOBbA U
OKpY)Kalollel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3ICUCTBUS HA JKUBHIE OPTraHU3MBbI
OTpeeNIEHHBIX OpPraHMYECKUX BellecTB, MOHMMas cMbici mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crnocoObl YMEHBIIEHHsI U MPEJOTBPAIICHUS] UX BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
YeNI0BEeKa;

JJIA 06yLIaIOH_[I/IXCH C OrpaHHM4YCHHBIMHU BO3MOKXHOCTSAMHU 3J0POBbA: YMCHUC INPHUMCHITH
3HaHUs 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAHUS BCIIECTB U XUMHUYCCKHUX HBHGHHﬁ;

JUIS CIIETIBIX M CJIA00BHUAALINX 00yUaloIUXCs: YMEHUE UCIOJIb30BATh PElbeHO-TOUCHHYIO
cucteMy o6o3Hauenuii JI. bpaitnst s 3anucu XuMmudeckux Gopmyi.

11 KJIACC

Hpe,[[MeTHLIe pe3ysIibTaTbl OCBOCHHSA KYypCa ((0611_18.5{ W HCOPraHUYCCKas XUMUIA»
OTpaXaroT:

cOpPMUPOBAHHOCTh MPEJCTABICHUI: O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-
HAyYHOM KapTUHBI MHUpA, POJIM XMMHHM B TIO3HAHUU SIBICHUH NPHUPOAbI, B (HOPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM st
peleHusl MPaKTUYeCKUX 3a/ad M SKOJOTWYECKH OOOCHOBAHHOIO OTHOILIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOTHON CpENIE;

BJAJICHUE CHCTEMOM XHMMHYECKHX 3HaHHfI, KOTOpasl BKIIKHOYACT: OCHOBOIIOJArarouiue
IIOHATHUA (XI/IMI/I"ICCKI/II\/’I 3JICMEHT, aTOM, U30TOIl, S-, P-, d- SJICKTPOHHBIC Op6I/ITaHI/I aTOMOB, HOH,
MOJICKYJIa, MOJIb, MOJ'IHpHBIfI O6’béM, BAJICHTHOCTb, JJICKTPOOTPULATCIBHOCTD, CTCIICHb
OKHCJICHHA, XHUMHWYCCKas CBiA3b (KOBaHeHTHaH, HOHHAasA, MCTAJJIMYCCKasd, BO,[[OpO,[[Ha}I),
KpucTallinyecKas pCI_HéTKa, THIIbI XUMHUYCCKUX peaKHHﬁ, pacTBop, OJICKTPOJIMTEI,



HEIJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAsT JUCCOLUALNS, OKUCIUTENIb, BOCCTAHOBHUTEIb, CKOPOCThH
XUMUYECKOM  peaklMd, XHMHUYECKOE€ paBHOBECHE); TEOpPUM U  3aKOHBI  (Teopus
SNEKTPOJUTUYECKON auccouuanuu, nepuoandeckuid 3akoH [l M. MenneneeBa, 3akoH
COXpaHEHHUsI MACChl BEIIECTB, 3aKOH COXPAHEHMSI U TMPEBPAIICHUS DHEPTHUU MPU XUMUUYECKUX
peaKHI/IHX), 3aKOHOMCPHOCTH, CUMBOJIMUECCKHAIN  SI3BIK XUMHUHU, MHPOBO33PCHUCCKUC 3HAHUA,
Jexamurue B OCHOBC IIOHMMAHUA MNPUYUHHOCTU W CHUCTCMHOCTH XHMMHUUYCCKHUX ﬂBHGHHﬁ,
(aKTOJIOTHYECKUE CBEIEHHUS O CBOMCTBAX, COCTaBE, MOJYYEeHHH W O€301TaCHOM HCIOJIb30BAHUU
BaKHEHUIIINX HCOPraHN4CCKUX BCUICCTB B 6I)ITy u Hp&KTPI‘ICCKOﬁ JACATCIIbHOCTH YCJIOBCKA,

c(OPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHbIC NMPU3HAKH MMOHITHH, YCTaHABIMBATH
UX B3aUMOCBS3b, HMCIOJB30BaTh COOTBETCTBYIOIIME IOHATUSA NPU ONHUCAHWM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHNN;

c(OpPMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHMUS
(¢bopMyn BeIIECTB M YypaBHEHUM XWMUYECKUX pEaKUUd, CHUCTEMATUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTb, HeraméHas H3BeCTb, NUThEBas COJa, MUPHUT U

Apyrue);

c(OpPMUPOBAHHOCTh YMEHUHN ONPEJENATh BAJIEHTHOCTh U CTENEHb OKUCIECHUS XUMHUECKUX
AJIEMEHTOB B COEIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHA,
MeTajinyeckasi, BOJOPOJHAs) B COCAUHEHUSIX, TUIN KPUCTAIIMYECKOH pEemIETKHM KOHKPETHOTO
BellecTBa (aTOMHAs, MOJIEKYJSpHAs, HMOHHAs, METaJUIMuecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH NMPUHAAJIC)KHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K OMpeAeNEHHOMY KJIacCy/TpyIIe coelMHeHUH (MpoCThie BEUIECTBA — METAILIbI U
HEMETaJlIbl, OKCU/IbI, OCHOBAHMUSI, KUCJIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh ~YMEHUU  pacKpbpIBaTh CMBICI Iepuoguueckoro 3akoHa [l
W. MenneneeBa # JI€MOHCTPUPOBATH €ro  CHUCTEMATHU3HPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKUINU;

chOpMUPOBAHHOCTh YMEHUW  XapaKTEPU30BaTh  JJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ileproanyeckoil cucteMbl XMMUYECKUX 3JIeMEHTOB /1.
. MenaeneeBa, UCIOAb3Ys MOHATHA «S-, P-, O-3J€KTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
CoeIMHEHU 1o mepuojam u rpynnam llepuoauueckoil CUCTEMbl XUMHYECKUX 3JE€MEHTOB /.
N. Menneneena;

chOpMUPOBAHHOCTh YMEHUH XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBOMCTBA
HEOPraHMYECKUX BELIECTB Pa3JUYHbIX KJIACCOB, MOATBEPKIATh CYHIECTBOBAHME I€HETUYECKOMU
CBS3M MEXJIY HEOPraHMYECKMMHU BEIIECTBAMU C IOMOILBI) YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIIni;

C(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PULIUPOBATH XUMHUUECKHE PEAKIMH IO Pa3IUUYHBIM
NpU3HAaKaM (YUCIIy M COCTaBy pearupyroulMxX BeIIeCTB, TEIIoBoMY 3((eKTy peakuuu,
M3MEHEHHIO CTENIeHEH OKHUCIICHUS JIEMEHTOB, 00PaTUMOCTH PEaKIMH, yIaCTHIO KaTaau3aTopa);



c(OPMHUPOBAHHOCTh YMEHHI COCTABJISITh YPAaBHEHUS PEaKIUil pa3IUYHbIX THIIOB, [TOJIHBIC
U COKpAIIE€HHBIC YPaBHEHUS PEaKUUH MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPH KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUH NPOBOJUTH PEAKIMU, MOATBEPKIAIOIINE KadeCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKUX BEILECTB, pPACIO3HABATH OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPIaHUYECKHUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHUU PACKPBIBATH CYIIHOCTh OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIX
peaxkiuii HoCpeCTBOM COCTaBIIEHUSI 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(OPMUPOBAHHOCTh YMEHUI OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKIMHU OT
pa3nuuHbIX (PAKTOPOB; XapakTep CMEHIEHHMs XHMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aercTBus (nmpunuuin Jle Ilarense);

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh XMMHUECKHE MTPOLIECCHI, JIEKAIINE B OCHOBE
MIPOMBIIIJIEHHOTO TOJIy4E€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpPMUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMMX HAy4YHBIX MPUHLHUIAX M KOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
MIPOU3BO/JICTBA;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ MMPOBOJUTHL BBIYUCICHUA C HMCIIOJIb30BAHUCM TIOHATHUA
«MaccoBasi JIOJIS BEIIECTBA B PACTBOpPE», OOBEMHBIX OTHONICHWUH Ta30B TPH XHUMHUYCCKUX
peaKImsIX, Macchl BEIIECTBA MM 00BEMA Ta30B MO M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
umu 00BEMY OJHOTO M3 yYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MaCChI BEIIECTB, MPEBPAIICHUS M COXPAHEHHSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUH COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
J1a00paTOPHBIM 00OPYIOBAHKMEM, a TAK)KE MPaBHUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHUH I[UJIAHUPOBATh M BBINOJHATH XUMHUYECKUNA SKCIIEPUMEHT
(paznmokeHrue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMPEICIICHHUE CpPeJlbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IHMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOHM peakluu, peakllMd HOHHOro oOMEeHa, KaueCTBEHHbIE pEaklUu Ha
cyibdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIBHBIX
3amau mo Ttemam «Mertamiby u «Hemeramnel») B COOTBETCTBUU C TMPABUIAMH TEXHUKHU
0€30MacHOCTH Mpu 0OpallleHNH ¢ BEUIECTBAMU U JJa0OpaTOPHBIM 000PYIOBAHUEM, MIPEICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIEPUMEHTa B (OpMe 3amuch ypaBHEHUIH COOTBETCTBYIOIIHMX
peaxiuii ¥ GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHUI KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBAa MacCOBOM KOMMYHHKaIu, WHTepHET u

JPYTHX);

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ CO6J'II-0I[8.TB ImpaBujia 5SKOJIOTHUYCCKHU uenecoo6pa3Horo
IIOBCICHHUSA B 6BITy u prI[OBOﬁ ACATCIIBHOCTH B INECIAX COXpPaHCHHA CBOCTO 30pPOBbSA U
OKPY)KaIOH_Ieﬁ HpHpOI[HOI\/’I Cpeabl, OCO3HABAThL OIIACHOCTb BO3JICHCTBUS HA JKUBBIE OpTraHU3MBbI
OHpe,Z[eJléHHBIX BCIICCTB, IMMOHKUMAs CMBICII ITOKa3aTciisd HI[K, MOSICHATh HAa MpUMCEpax CITIOCOOBI
YMCHBIICHUS U MTPEAOTBPALICHUA UX BPCAHOTO BO3JCHCTBUS Ha OpraHrus3M 4YCJIOBCKA,



JJIA 06yqa10H11/1xc;1 C OrpaHU4YCHHBIMH BO3MOXHOCTSAMHU 3J0POBbA: YMCHHC HNPUMCHATH
3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAaHUs BCIIECCTB U XUMHWYCCKHUX SIBJIGHHﬁ;

JUTSL CTIETIBIX M CJIA00BHISAIINX 00YyUaIOIIUXCS: YMEHUE UCTIOIb30BATh PElbe(PHO -TOUCHHYIO
cucremy obo3nauenuii JI. bpaiins muist 3anucu XUMUYeCKUX GOpMYyIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HammeHoBaHue pa3/iesioB M TeM MPOrpPaMMbl ’ Koun4yecTBo yacos ‘ JuexkTpoHHble (UG poBbIE)
n/m Bcero| Kourtpoasnbie | IlpakTtudeckue 06pazoBaTe/ibHbIC Pecypenl
padoTsbI padoThI

‘Pa3)1e.11 1. TeopernyecKkne 0CHOBbLI OPraHM4eCcKOil XMMUH

1.1 |TIpenmer opranuveckoit xumun. Teopus ctpoeHus | 3 | BBemute 3HaueHwue || BBeaute 3HadeHue ||[[]]

opranuyeckux coenuuennit A. M. bytneposa
‘2106aBI/ITI) CTPOKY ‘
‘I/ITOFO 0 pa3ieny H 3 || ‘
‘Pa:me.ﬂ 2. Yr1eBoa0pobl ‘
‘2.1 HHpeueanHe YIIJIEBOJOPOIBI — aJKaHbI H 2 || BBEINTE 3HAUCHUE H BBEINTE 3HAUCHUE H[[]] ‘
2.2 |HenpenenbHble YIIeBOIOPOIBI: ATKEHBI, 6 | BBexuTE 3HAUCHHE 1 (1

aJIKaJMEHbI, ATKUHBI
2.3 ||Apomarnueckue yrieBoopomst | 2 | BBemmre 3Hauenne || BBemuTe 3HAUCHHE ||[[]] |
2.4 |[IpupoaHbIE HCTOUYHUKH YIIEBOJOPOIOB U HX 3 1 BBeaute 3Hauenue ||[[]]

nepepaboTka
‘HO6aBI/ITI> CTPOKY
‘I/ITOFO 0 pazaeny || 13 ||

‘Paaz[e.n 3. Kucsiopoacoaep:xamue opraHudecKue coeMHeHnst

‘3.1 HCHI/IprI. denon || 3 || BBEJUTE 3HAUCHUE H BBEJIUTE 3HAYCHHE H[[]]
3.2 ||Anpaeruapl. Kap6oHoBbie KHCIOTHL CII0XKHBIC 7 | BBemuTE 3HAYCHHE 1 [
3(uUpsI
‘3.3 HaneBoL[H || 3 || 1 H BBE/IUTE 3HAYCHUEC H[[]] ‘
‘[[O6aBI/ITB CTPOKY ‘
‘I/ITOFO 10 paszeny || 13 ” ‘
|

‘Pa:me.n 4. A3oTcoaep:kamye OpraHnyecKue coeMHeHus




Ne | HammeHnoBanmue pa3ae/ioB M TEM IMPOrPpaMMbl ’ KosmyecTBo 4acoB ‘ DiekTpoHHbIe (HU(POBbIE)
n/n Bcero| Kontpoabubie | IlpakTuueckue o6pasoBarelbHble pecypebl
padoTsbI padoThI
‘4.1 HAMI/IHI)I. AMUHOKUCITOTHI. benku H 3 || BBEIMTE 3HAUCHUE H BBEIMTE 3HAUCHUE H[[]]

‘I[0621BI/ITI) CTPOKY

‘I/ITOFO 10 paseny H 3 ”

‘Pa3)1e.11 5. BbICOKOMOJIEKY ISIPHbIE COeIMHEHUS

‘5.1 HHJ‘IaCTMaCCH. Kayuyku. Bonokna H 2 || BBEJIUTE 3HAUCHHE H BBEJIUTE 3HAYCHHE H[[]]
‘I[06aBI/ITI) CTPOKY

‘I/ITOFO 10 paseny H 2 ”

‘21063BI/ITI) MOJ1yJIb

‘2106aBI/ITB paznen

IOBIEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 34 || 2 I 2 I
11 KUJIACC
Ne HaumeHoBaHuMe pa3aejioB U TeM NPOrPaMMBbI | Kosan4yecTBo 4acoB ‘ JaexkTpoHHbIe (HUGpOBHIE)
n/n Bcero| Konrtpoasnbie || IlpakTuueckue obpaszoBarelbHbIE pecypehbl
padoThbI padoThI
Pa3znena 1. Teopernueckue 0CHOBbI XUMHH ‘
1.1 ||Crpoenue atomoB. [leproauuecKuii 3aKOH U 3 ||BBemuTe 3HaucHue|| BBeauTe 3HaueHue |[[]]
[Meprorueckas CHCTEMa XMMHUYECKHUX 3JIEMEHTOB /[,
. Menneneena

‘1.2 HCTpoeHI/Ie BemecTBa. MHOTO0Opa3ue BEniecTB

|| 4 ”BBeI[I/ITe 3HaquI/IeH BBEMTE 3HAYECHUE H[[]]

‘1.3 HXI/IMI/I‘ICCKI/IC peakuuu || 6 || 1 “ 1 H[[]]
‘[[O6aBI/ITB CTPOKY
‘I/ITOFO 10 paszeny || 13 || “ H[[]]

‘Pasz[

e 2. Heopranmyeckass XumMus

‘2.1 HMeTaHJ'ILI

|| 6 ”BBCI[I/ITe 3HaHCHI/IeH 1

[




Ne HanMeHoBaHHe PA3T€I0B H TeM NPOrPaMMbl || KoanuecTBo 4acos | Daexrponnbie (nupporbie)
n/n Bcero| Konrpoabubie || Ilpakruueckue o6pasoBaTelbHble pecypebl
padoTsbI padoThI
‘2.2 HHeMeTaJIJII)I ” 9 ” 1 H 1 H[[]]

‘2.3 HCB;BI) HEOPraHUYECKUX U OPraHUYECKUX BEILECTB

|| 2 ”BBGI[I/ITC 3HaquHeH BBEJIUTE 3HAYEHHE H[[]]

‘I[O6aBI/ITI) CTPOKY

‘I/ITOFO 0 pa3zeny

| 17 ]

|

[[Ta

‘Pa3)1e.11 3. Xumusi H :KU3Hb

‘3.1 HXI/IMI/ISI U )KU3HB

|| 4 ”BBGI[I/ITG 3HaquHeH BBC/IUTE 3HAYCHUC H[[]]

‘2106aBI/ITI) CTPOKY

‘I/ITOFO o pazneny || 4 ||

‘2106aBI/ITI) MOJ1yJIb

‘H06aBI/ITI> paznen

IOBLIEE KOJIMYECTBO YACOB 10 [IPOTPAMME | 34 || 2 I 3 [




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KonunyecTBo yacos JMara |DuaexTpoHHbIe HU(POBLIE
n/n Bcero| Kontpoabnbie || Ipakrudeckue || H3YIeHUs obpasoBaresbHbIE
padoThI padoThI pecypebl
1 |[[TIpenmeT opraHuyYecKOil XUMuUH, ¢ 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE]] 3HAYEHUE 3HAYEHUE Jlary
2 |[[Teopus cTpoeHUsI OPTAaHHUECKIX COSAMHEHUH A. 1 BBEJINTE BBEIUTE Beeaute ||[[]]
M. BytiiepoBa, €€ 0OCHOBHBIE MOJIOKEHU | | 3HAYCHHE 3HAYCHHE JaTy
3 |[[IIpexncraBienue o Ki1accupUKAIMKA Opranndeckux | 1 BBEJINTE BBEJIUTE Beeaute ||[[]]
BemecTB. HoMeHnkmarypa (cucreMarnueckasi) u 3HAYEHUE 3HA4YEHUE Jary
TpUBUAIbHBIE HA3BAHUSI OPIraHUYECKUX BEIECTB]]
4 |[[AnmkaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHHA 1 BBEIINTE BBEIINTE Beeaute ||[[]]
psan]] 3HAYEHUE 3HA4YEHUE Jary
5 |[[Meran u 3TaH — MPOCTEHIITNE MTPEACTABUTEIH 1 BBE/IUTE BBE/IUTE sBBeaute ||[[]]
aJKaHOoB] | 3HAYCHHUE 3HAYCHHUE Jary
6 |[[[AynKeHBI: COCTaB M CTPOCHHUE, CBOMCTBA] | 1 BBE/IUTE BBC/IUTE seeaute ||[[]]
3HA4YCHUE 3HA4YCHUE nary
7 |[[DTrieH 1 OpONHUICH — IPOCTEHIIHE 1 BBE/INTE BBE/INTE sBeeaute ||[[]]
MPEJICTAaBUTEINN AJIKCHOB] | 3HA4YCHHUE 3HA4YCHUE nary
8 |[[ITTpaktuueckas padota Ne 1. «IToaydenue stunena | 1 BBE/INTE 1 sBeeaute ||[[]]
Y U3YYEHHE €TI0 CBOMCTBY]] 3Ha4YCHUE Jary
9 |[[Ankamuensl. Byraguen-1,3 u metuinbyramuen-1,3. || 1 BBEJIUTE BBEJIUTE seeaure ||[[]]
[TosmydeHne CHHTETHYECKOTO KaydyyKa U PE3HHBI] | 3HAYCHHE 3HAYCHHUE Jary
10 |[[[AnkuHBI: cOCTaB B OCOOCHHOCTH CTPOCHMSI, 1 BBEIIUTE BBEIIUTE seeaute ||[[]]
TOMOJIOTHYECKUH psifl. ALICTUIICH — TMPOCTEHIINI 3HAYCHHE 3HA4YCHUE Jary
MPEACTABUTEND AIKUHOB] |
11 |[[BeruucneHus mo ypaBHEHUIO XUMHUUYECKOM 1 BBC/INTE BBE/INTE BBeaute | [[]]
peakimu| | 3HAYCHHE 3HAYCHHE Jary
‘12 H[[ApeHHI 0eH301 ¥ ToJ1yoJ. TOKCHYHOCTh apeHOB]| H 1 || BBEIUTE H BBEIUTE H BBEIUTE H[[]]




Ne Tema ypoka KosunyecTBo yacos JMata |DaexTpoHHbIe HU(POBLIE
n/n Bcero| Kontpoabhbie || Ipakruyeckue || H3YIeHU obpasoBare/bHbIE
paGoThI paGoThI pecypent
‘ 3HAYCHHE H 3HAYCHHE Jary
13 |[[T'eneTnyeckas CBSI3b yIIIEBOIOPOIOB, 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
MIPUHAVISKAIUX K PA3TMYHBIM KilaccaM]| | 3HAYEHUE 3HAYEHUE Jlary
14 | [[TIpupoaHBIC HCTOYHHUKH YTICBOJIOPOIOB: 1 BBEIIUTE BBEJIUTE Beaute ||[[]]
MIPUPOIHBIN ra3 ¥ MOMYTHbIE HEPTSIHBIC Ta3bl, 3HAYCHHE 3HAYCHHE Jary
He(Th U NPOAYKTHI €€ nepepadboTku] |
15 |[[TIpupoHBIE HICTOYHUKH YTIEBOIOPOIOB: 1 BBEJINTE BBEJIUTE Beeaute ||[[]]
MIPUPOIHBIN ra3 U MOMYTHbIE HEPTSIHBIC Ta3bl, 3HAYCHHE 3HAYEeHUE Jary
He(Th ¥ MPOAYKTHI €€ mepepadoTKu] |
16 |[[KonTpomsbHas paboTa 1o pa3aeny 1 1 BBEJIUTE Beaute ||[[]]
«YTeBoa0poab»]| 3HAYCHUE IaTy
17 |[[TIpenenbHBIE OTHOATOMHBIE CITUPTHI: METAHOI H 1 BBE/IUTE BBE/IUTE sBBeaute ||[[]]
staHoJ. Bomopoanas cBs3b|| 3HauYeHUE 3HauYeHUE Jary
18 ||[[MHOroaTOMHBIE CIMPTHI: STUICHTIIMKOIb U 1 BBE/IUTE BBC/IUTE seeaute ||[[]]
TIULEPHUH] | 3Ha4YeHUE 3HauYeHUE Jary
19 ||[[@eHoa: cTpoeHUE MOJIEKYIIbI, GU3HUSCKUE 1 BBE/IUTE BBE/IUTE sBeeaute ||[[]]
XAMHUYECKHE CBOUCTBA, MPUMEHEHHE] | 3HAYCHHE 3HAYCHHE nary
20 |[[[Anbaerumpl: GOpMAbICTHL M AlleTAIbIACTH/I. 1 BBE/IUTE BBE/IUTE sBeeaute ||[[]]
AuietoH] | 3Ha4YCHUE 3HaA4YCHUE Jary
21 |[[OnmHOOCHOBHBIE TIpECIbHBIE KAPOOHOBHIC 1 BBE/IUTE BBE/IUTE seeaute ||[[]]
KHCIIOTBI: MypaBbUHAS U YKCYCHas || 3HAYCHHE 3HAYCHHE nary
22 |[[ITpaktuueckas padota Ne 2. «CBoiicTBa pacTBOpa 1 BBEIIUTE 1 seeaute ||[[]]
YKCYCHOM KHUCTIOTBI»] | 3HA4YCHHE JaTy
23 | [[CTeapuHOBasi ¥ OJIGMHOBAsI KUCIIOTHI, KAK 1 BBE/IUTE BBEIIUTE seeaute ||[[]]
MPEJICTABUTENN BBICIITNX KAPOOHOBBIX KUCIIOT] | 3HAYCHHE 3HAYCHHE Jary
24 |[[Mpu1a KaK COJIHM BBICHIUX KapOOHOBBIX KHCIOT, uX | 1 BBEIIUTE BBEIIUTE Beaute ||[[]]
MoroIee aencTBue] | 3HAYEHUE 3HAYEHUE JaTy




Ne Tema ypoka KosunyecTBo yacos JMata |DaexTpoHHbIe HU(POBLIE
n/n Bcero| Kontpoabhbie || Ipakruyeckue || H3YIeHU obpasoBare/bHbIE
paGoThI paGoThI pecypent
25 |[[Cnoxuble 3¢HUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX 1 BBE/IUTE BBEIUTE Beeaute ||[[]]
KUCIIOT. ['MIpOITN3 CIIOKHBIX APHUPOB] | 3HAYCHHE 3HAYCHHE nary
26 ||[[>Kupsl: THApOIN3, IPUMEHEHUE, OHOJIOTHYICCKAs 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
POJIB KUPOB] ] 3HAYEHUE 3HAYEHUE Jlary
27 |[[YrneBoasl: cocTaB, Kinaccudukanus. Baxuenmme | 1 BBEJINTE BBEIUTE Beeaute ||[[]]
MIpe/ICTaBUTENHN: TIII0K03a, PPyKTO3a, caxapo3a]] 3HauYeHUe 3HaueHue JaTy
28 |[[Kpaxman 1 neitroio3a Kak IpupoIHbIe 1 BBEJINTE BBEJIUTE Beeaute ||[[]]
TTOJIMMEDHI || 3HAYEHUE 3HA4YEHUE Jary
29 ||[[KoHTpoabpHas paboTa Mo pa3ieny 1 1 BBEJIUTE sBeaute ||[[]]
«Kucnopocoaepkaiiiue opraHnuecKue 3HAYCHHE nary
COCTUHCHUS» | |
30 |[[[AMHHBL: METHIIAMHH U aHUJIUH] | 1 BBE/IUTE BBC/IUTE seeaute ||[[]]
3HAYCHHE 3HAYCHHE nary
31 |[[AMuHOKHCITOTHI Kak aM(DOTEPHBIC OPraHUYECKHE 1 BBE/IUTE BBE/IUTE sBBeaute ||[[]]
COC/IMHCHUS, UX OMOJIOTMYECKOE 3HAUCHHE. 3HAYCHHE 3HAYCHHE nary
[TenTuas]]
32 | [[benku KaK MPUPOIHBIE BEICOKOMOJIEKYIISIPHBIE 1 BBE/INTE BBE/INTE sBeeaute ||[[]]
CoeIMHeHUS | | 3HAYCHHE 3HAYCHHE nary
33 | [[OcHOBHBIE TOHATHS XUMUN 1 BBE/INTE BBE/IUTE Beeaure ||[[]]
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHIA] ] 3HAYCHHE 3HAYCHHE nary
34 | [[OcHOBHBIEC METOJIBI CHHTE3A 1 BBEIIUTE BBEJIUTE seeaure ||[[]]
BBICOKOMOJICKYJIIPHBIX cOeTuHEHH. [lmacTMacchsl, 3HAYCHHE 3HAYCHHE nary
Kay4yyKH, BOJIOKHA] |
‘[[O6aBI/ITB CTPOKY
(OBLIEE KOJIMUECTBO YACOB I10 [IPOTPAMME | 34 || 2 | 2 [




11 KJIACC

Ne Tema ypoka Koun4yecTrBo yacos Hara DJIeKTPOHHBbIE
n/n Bcero|| Kourposbubie | IIpakruueckue || H3Y1CHH uugposwie
padoTsI padoThI o0pa3oBaTe/bHbIE
pecypcsl
1 |[[Xumugeckuii aeMeHT. ATOM. DIeKTpOHHAs 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
KOH(UTYpaIus aTOMOB]| 3HAYEHUE 3HAYEHUE Jlary
2 |[[(Tepwoamueckuii 3axoH u [leproamueckas cuctema 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
xuMuueckux anemeHToB . 1. MenaeneeBa, ux cBs3b € 3HAYCHUE 3HAYCHUE ary
COBPEMEHHOU Teopuel CTPOeHUs aTOMOB] |
3 |[[3akoHOMEpPHOCTH H3MEHEHUS CBONCTB XUMUYIECKHX 1 BBEIINTE BBEINTE Beeaute ||[[]]
AIIEMEHTOB U MX COCIMHCHHI TI0 TPYIIaM U TIEPUOIaM. 3HAYCHHE 3HaYEeHUE Jary
3HaYeHHE TIEPUOTUIECKOTO 3aKOHA H CHCTEMBI
xumudeckux 3eMeHToB J[.M. MenzeneeBa B pa3Butun
HayKu| |
4 |[[CtpocHue BemecTBa. XUMHUECKAs CBSI3b, €€ BHUJIBI, 1 BBEIUTE BBEIUTE sBBeaute |[[]]
MeXaHU3MbI 00pa30BaHMUsT KOBAJICHTHOM CBSI3H. 3HA4YCHUE 3HA4YCHUE nary
Bopoponnas cBsi3b|]
5 |[[BameHTHOCTD. DJAEKTPOOTPUIIATETBHOCTD. CTECIIEHD 1 BBE/INTE BBE/IUTE Beeaute |[[]]
OKHCIIeHHs. BeriecTBa MOJICKYISIPHOTO | 3HA4YCHUE 3HA4YCHUE nary
HEMOJICKYJIIPHOTO CTPOEHUA] |
6 |[[TlousTe O aUCIIEPCHBIX cucTeMax. VICTHHHBIE U 1 BBE/INTE BBE/INTE BBeaute |[[]]
KOJUIOUJIHBIE pacTBOpPbI. MaccoBasi J10JIsl BEIIECTBA B 3HA4YCHUE 3HA4YCHUE nary
pactBope]]
7 |[[Knaccudukanus 1 HOMEHKJIATYpa HEOPraHUIECKUX 1 BBEIIUTE BBEIIUTE Beeaute ||[[]]
coequHeHuN. ['eHeTHUecKas CBsI3b HEOPraHUYECKUX 3HAYCHHE 3HAYCHHE Jary
BEIIECTB, PA3JIMYHBIX KJIACCOB]]
8 |[[Knaccudukamnms XUMHYECKUX PEaKIIHid B 1 BBEJIUTE BBEJIUTE Beeaute ||[[]]
HEOPraHU4eCKOI U OPraHuYeCKON XUMHUHU. 3aKOH 3HAYCHHE 3HAYCHHE nary

COXpPAaHCHUSA MACChI BEHICCTB, 3dKOH COXPAHCHUS U
MMpEeBpaliCHUS SHCPIUU IPHU XUMHUYCCKUX peaKLII/ISIX]]




Ne Tema ypoka Koun4yecTrBo yacos ‘ Hara DJIeKTPOHHBbIE
n/n Bcero|| KonTposbnbie || [IpakTuyeckue || H3Y1eHU uupposeie
paGoThI padoTh o0pa3oBaTe/ibHbIE
pecypcsl
9 |[[CxopocTb peakumu. OOpaTHMbIE PEAKIIHH. 1 BBE/IUTE BBEIUTE Beeaute ||[[1]
XUMHYECKOE paBHOBECHE] | 3HAYEHUE 3HAYEHUE Jlary
10 ||[[ITpakTmueckas padoTta Ne 1. «BimsHHE pa3IHuHBIX 1 BBEIIUTE 1 BBeaute ||[[]]
(hakTOpOB HA CKOPOCTh XUMUYECKON PeaKiium» || 3HAYEHUE Jlary
11 ||[[DnexTpomuTudeckas auccoumarnws. [lonsTue o 1 BBEJINTE BBEIUTE Beeaute ||[[]]
BoJIopoaHOM moka3zatese (pH) pactBopa. Peakuun 3HAYCHHE 3HAYCHHE JaTy
HOHHOTO 0OMeHa. ['Maposin3 OpraHunvdecKux u
HEOPraHMYECKHUX BEIIeCTB] |
12 |[[OxucIuTEeTsHO-BOCCTAHOBUTEIBHBIC PEAKIIHH. 1 BBEJIUTE BBEJIUTE Beaute ||[[]]
[MToHsTHE 00 ANIEKTPOJIH3E PACIIABOB U PACTBOPOB 3HAYCHHE 3HAYCHHE nary
coJieit]]
13 ||[[KouTponbHas paboTa mo pazaeny «TeopeTnueckue 1 1 BBE/IUTE sBBeaute |[[]]
OCHOBBI XUMHI» | | 3HAYCHHUE Jary
14 |[[[MeTamnbl, ux mojoxeHue B I[lepuoauaeckoit cucreme 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
xuMudeckux nemenToB J1. M. Menneneesa u 3HA4YCHUE 3HAYCHUE nary
0COOEHHOCTH CTpoeHus aroMoB. O0mue pusndyeckue
CBOMCTBa METAJIOB] |
15 ||[[CrnaBel MeTALIOB. DIEKTPOXUMHUYECKUIN PST 1 BBE/INTE BBE/INTE BBeaute |[[]]
HanpsH>KEHU METaJIOB] | 3HA4YCHUE 3HA4YECHUE Jary
16 ||[[XuMuveckue CBOMCTBA BAYXHEHIITMX METAJJIOB 1 BBEIIUTE BBEIIUTE Beeaute ||[[]]
(HATpWi, KUK, KaJIBIIMA, MAarHAH, aJTFOMUHUAN) U UX 3HAUYCHHE 3HAUCHHE JaTy
COCJTMHEHUH ||
17 ||[[XuMuueckue CBOMCTBA XpOMa, MEIU M UX 1 BBE/INTE BBEJIUTE sBeaure |[[]]
COCJIMHEHUH] | 3HAYCHHE 3HAYCHHE nary
18 ||[[XuMudeckue CBOMCTBA IWHKA, JKeJie3a U UX 1 BBEIIUTE BBEIIUTE Beaute ||[[]]
COCIIMHEHUH] | 3HAYCHHE 3HAYCHHE Jary
‘19 H[[HpaKTI/I‘IeCKaH pabota Ne 2. "Pemienue || 1 || BBEJIUTE H 1 H BBEJIUTE H[[]]




Ne Tema ypoka | Koun4yecTrBo yacos Hara DJIeKTPOHHBbIE
n/n Bcero|| KonTposbnbie || [IpakTuyeckue || H3Y1eHU uupposeie
paGoThI padoTh o0pa3oBaTe/ibHbIE
pecypchl
‘ HalccnepHMeHTaanmx 3a7a4 o Teme «Metamibi»'"]] || 3HaYECHHE H Jlary ‘
20 |([[[Hemeramtsl, ux moyoxxenue B [leproauaeckoit 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
cuctemMe Xumuyeckux aneMmeHToB . . MenneneeBa u 3HAYCHUE 3HAYCHUE ary
0COOEHHOCTH CTPOEHHUS aTOMOB]]
21 |([[®u3nueckue CBOWCTBA HEMETAIIOB. AJUTOTPOTIUS 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
HEMETaJUIOB (Ha MpuMepe Kuciaopoaa, cepol, pochopa u 3HAYCHHE 3HAYCHHE JaTy
yriaepoza)]]
22 |([[XvMuuecKkue CBOKWCTBA TaJIOTEHOB, CEPHI U MX 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
COCTUHCHMH || 3HAYCHHE 3HAaYCHHUE Jary
23 |[[Xumuueckue cBOMCTBA a30Ta, Gochopa u ux 1 BBEJIUTE BBEJIUTE Beaute ||[[]]
COeTMHEHMH | | 3Ha4YeHUE 3HauYeHUE Jary
24 |[[XuMuueckue CBOWCTBA Yriiepo/ia, KPEMHHS U UX 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
COeTMHEHMH | | 3Ha4YeHUE 3HauYeHUE Jary
25 |[[TIpumeHEHUE BaXKHEHIITIX HEMETAIJIOB U X 1 BBE/IUTE BBE/IUTE sBBeaute |[[]]
COCJTMHEHUH || 3HA4YCHUE 3HA4YECHUE Jary
26 |[[O6oOIeHre 1 cHCTeMAaTH3AlHs 3HAHHUH 110 TEME 1 BBE/INTE BBE/INTE BBeaute |[[]]
«Hemerambry. BerarcneHus 1o ypaBHEHUSIM 3HA4YCHUE 3HA4YCHUE nary
XUMHUUYECKUX PEAKIIMN U TEPMOXUMHYECKUE pacUETh| |
27 |[[TIpaktuueckas padota Ne 3. «Pemenue 1 BBEIIUTE 1 Beeaute ||[[]]
AKCIEPUMEHTAIBHBIX 3a7a4 1o Teme "Hemetauibl"»]] 3HAYEHUE JaTy
28 |[[KouTposbHas paboTa 1o TeMaMm «MeTauib» U 1 1 BBEJIUTE sBeaure |[[]]
«Hemetannbi»]] 3HAYEHUE JaTy
29 |[[Heopranuueckre U OPraHHYECKUE KHCIOTHI. 1 BBE/IUTE BBEIIUTE seeaute ||[[]]
Heopranudeckue u opraHn4eckre OCHOBaHHUSA | | 3HAYCHHE 3HAYCHHE nary
30 |[[AMdoTepHBIC HEOPTraHUYECKHE U OPTaHHUECKHUE 1 BBEIIUTE BBEIIUTE Beaute ||[[]]
coenuHeHus. ['eHeTHYecKas CBsI3b HEOPraHMYCSCKHUX U 3HAYCHHE 3HAYCHHE Jary
OpPraHUYECKUX BEUIECTB] |




Ne Tema ypoka Koun4yecTrBo yacos ‘ Hara DJIeKTPOHHBbIE
n/n Bcero|| KonTposbnbie || [IpakTuyeckue || H3Y1eHU uupposeie
paGoThI padoTh o0pa3oBaTe/ibHbIE
pecypcsl
31 |([[[Ponb xumMuH B 0OCCIICYCHIH 3KOJIOTUICCKOH, 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
DHEPreTUYECKOH U MUIEBOW 0E30MaCHOCTH, Pa3BUTHH 3HAYCHHE 3HAYCHHE nary
MEIUITUHEI ||
32 |([[[IpencTaBieHms 00 OOIMKUX HAYYHBIX MIPUHITHIIAX 1 BBEIIUTE BBEIIUTE BBeaute ||[[]]
MPOMBIIUICHHOTO MOJYYeHHS BKHEHIIINX BEICCTR] | 3HAYCHHE 3HAYCHHE nary
33 |[[YemoBek B MUpe BEHIECTB M MaTepUAIIOB]] 1 BBEJINTE BBEIINTE Beeaute ||[[]]
3HAYCHHE 3HAYCHHE nary
34 ([[[XuMus 1 370pOBbE UeIoBeKa] | 1 BBEJIUTE BBEJIUTE Beeaute |[[]]
3HAYCHHE 3HAYCHHE nary
‘2106aBI/ITI) CTPOKY
IOBILEEE KOJIMYECTBO YACOB I1O ITPOTPAMME | 34 | 2 [ 3 |




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 10 xknacc / I'a6puensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue
» Xumus, 11 knacce/ I'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bub6mnorexa IIOK
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