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MHNOACHUTEJBbHAS 3AIIMCKA

[IporpaMMa 1o XMMUHM Ha ypOBHE CpeIHEro 001Iero o0pa3zoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHOro 3aKkoHa 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @eneparmmy,
TpeOOBaHUIl K pe3ysibTaTaM OCBOEHHUs (erepaibHOM 00pa30BaTEIbHONW NMPOTrpPaMMBbI CPEIHETO
obmero o6pazoanuss (POIl COO), npencraBieHHbIX B DenepaibHOM TOCYIApPCTBEHHOM
oOpasoBarensHOM crangapre COO, ¢ yuérom KoHuenuuu npenojaBaHusi yueOHOro npeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHu3anusx Poccuiickoit @enepanuu, peann3yONMx
OCHOBHBIE 00pa30BaTeNbHBIC MPOrPAaMMBI, U OCHOBHBIX MOJIOKeHHH «CTpaTeruu pa3BUTHS
Bocriutanus B Poccuiickoit ®enepanmu ©Ha mnepuon g0 2025 roma» (Pacmopsbxenue
[TpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIXOIOB K pa3pabOTKe MporpaMMbl 1O XHWMHH, K OIPEICICHHUIO O0O0Ien
cTpaTteruu oOyuyeHMsl, BOCIIUTAHUS U pa3BUTHs OOydarOIIUXCs CPEACTBAMU y4eOHOro mpeaMeTa
«Xumusa» s 10-11 kiaccoB Ha 0a30BOM YpOBHE COCTaBMIJIM KOHIIENTYaJIbHbBIC IMOJIOKECHUS
OI'OC COO o B3aMMOOOYCIOBICHHOCTU II€NIeH, COAepXaHus, pe3yJbTaToB OOYy4YeHUs U
TpeOOBaHUI K YPOBHIO OATOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe oOpa3oBaHHe, IOJy4yaeMoOe BBITYCKHHKaMH  00Ie00pa3oBaTeIbHOM
OpraHu3alyy, SBJSETCS HEOThEMJIEMOH YacThlo HMX o00pazoBaHHOCTH. OHO  CIIY)XHT
3aBEpIIAIONIAM 3TallOM pean3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHMHUYECKOro oOpa3oBaHUS. DTH IICHHOCTH
KacaloTcsl TIO3HAHUs 3aKOHOB INPHPOJIbl, (HOPMUPOBAHHMS MHPOBO33PEHMS M OOIIEH KyJbTYphl
YeJIOBEKa, a TaKKe 5SKOJIOrMYeckM OOOCHOBAaHHOTO OTHOIIEHHs K CBOEMY 3J0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oOpa3zoBaHue 0O0yYarOLIUMXCS HA YPOBHE CPEIHEro
o01ero oO6pa3zoBaHUsl CPEACTBAMH y4eOHOro mpeamera «XUMHs», COACpXKaHUE M MOCTPOCHUE
KOTOPOTO ONpEAENeHBl B IMpOorpaMMe MO XHMHH C YYETOM CHelu(pUKH HAyKH XHMUH, €&
3HAYEHUS B MMO3HAHWU MPHUPOJIBI U B MATEPUATBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM 00X
eNiel ¥ TPUHITAIIOB, XapaKTePU3YIONUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHETO OOIIero
oOpasoBanust B Poccuiickoit denepanun.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIpaeT 0co0Yy0 pojb B COBPEMEHHOM
[IUBWJIN3AIUH, B CO3JaHUU HOBOW 0a3bl MaTepHaabHOM KyibTypbl. OHa BHOCUT CBOW BKJIAJ B
(bopMHpOBaHUE PAIIMOHATIFHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’XaroIeM MUpPE KaKk O €IWHCTBE MPUPOABI U YeIOBEKa, KOTOPoe POPMHUPYETCS B XUMUHU
Ha OCHOBE NIOHMMAaHHUsS BEIIECTBEHHOTO COCTaBa OKPY)KAIOIIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEX]y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMHU IPUMEHEHMSL.

TecHo B3auMOJEWCTBYST C JPYTUMH €CTECTBEHHBIMH HAayKaMH, XHMHS —CTaja
HEOThEMJIEMOI YacTbi0 MHPOBOM KyJIbTYypbl, HCOOXOAUMBIM YCIOBHEM YCIEIIHOIO TpyAa MU
KHM3HM KakJoro wieHa obOmectBa. CoBpeMeHHasi XUMUSI KaKk HayKka CO3MJaTelbHas, Kak HayKa
BBICOKMX TEXHOJOTMI HaIlpaBlieHa Ha pPEIIeHHE INI0OANbHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHUS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUUECKOM, MHUIIEeBOM, SKOJIOrHYecKoil 0e30macHOCTH U
OXpaHBI 37TOPOBBS.

B coorBercTBUM ¢ OOIMMMHU WENSIMH W TPUHIMIIAMH CPEIHETO OOLIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kimaccel, 6a30BbI YPOBEHb H3yUCHHSI) OPUCHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaromuXcs, HEOOXOAMMYIO UM IS
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOUEHHUS B JKU3Hb COLIMYMA,
IIPOOJKEHHs 00pPa30BaHus B pa3IMYHbIX 00J1ACTAX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHUEH.



CocTaBngomUMU  TpeAMeTa «XUMUS» SBISIOTCS 0a3oBble Kypchbl — «OpraHuyeckas
xumus» U «O011as 1 HeopraHM4ecKasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COZACPKaHHs KOTOPBIX
SBIIIIOTCS OCHOBBI 0a30BOI HAyKU: CUCTEMa 3HAHUI MO0 HEOPTraHMYECKON XUMHHU (C BKIIIOUEHUEM
3HaHUU HU3 OoOUIeN XMMHK) U OpraHu4ecKkor Xumuu. POpMHUpPOBAHUE JAHHOM CHUCTEMBI 3HAHUM
IpH W3YYCHHH TpeaMeTa 00eCleYrMBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO MHOTO00Opa3us
BEIIIECTB HA OCHOBE OOIIUX MOHATHM, 3aKOHOB ¥ TEOPUN XHUMUH.

CrtpykTypa comepxaHusi KypcoB — «Oprannueckast xumus» u «O01as 1 Heopraumieckas
XUMHS» c(HOPMUPOBAHA B MPOTrpaMMe M0 XMMHUU Ha OCHOBE CHCTEMHOTO MOJXOa K MU3yUYEHUIO
y4eOHOTO Marepuania W OO0YyCJIOBJICHA HCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHUW Ha
OnpeNenEHHbIX TEOPETHUECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHMMHUU BEIIECTBa
paccMaTpuBalOTCsl Ha YPOBHE KIIACCMUECKOW TEOPUH CTPOEHHUS OPraHMYECKUX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXUMHMYECKUX M AJICKTPOHHBIX MPEJCTABICHUNA O CTPOCHHH BEIIECTB.
Ceenenusi 00 M3y4aeMbIX B KypCe€ BEIECTBaX MAIOTCS B Pa3BUTHU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMUECKH aKTUBHBIX COEIWHEHUU. B Kypce opraHmdecKkodl XMMHHU TOTydYaroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUsl MEepBOHAYaIbHbIC
MPEJICTaBICHUS O XUMUYECKON CBSI3U, KIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHUSI, O XUMHUECKON PEAKIIUU.

[Ton HOBBIM yriom 3peHHs B MpeaMere «XuMus» 0a30BOr0 YpPOBHS paccMaTpUBAETCS
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEOPETUYECKUH MaTepuan |
(akToIOTHYECKHE CBEICHUS O BEHIECTBAX W XUMHUUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0miast 1 HeopraHudeckass XuMus» 0oO0ydaroIUMCSl MPEJOCTaBISAETCSI BOZMOKHOCTh OCO3HATh
3HaYeHHE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPETUHYECKHMX M METOJIOJIOTMYECKUX TMO3HILIUMI,
riyoke MOHATh HCTOpHUYECKOoe HM3MEeHeHHe (QYHKIMI 3TOro 3akoHa — OT oOoOmfaromen 1o
OOBSCHSIONICH ¥ POTHO3UPYIOIICH.

Enunas cucrema 3HaHMI O BaKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHUH, a TAKXKE 0 XMMUYECKUX PEaKUHUAX, UX CYIIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHsieTcss B Kypcax 10 wum 11 kimaccoB aieMEHTaMH  COJEp)KaHHs, HMMEIOUUMU
KYJbTYpOJIOTHYECKUA M TPUKIAJAHONW XapakTep. OTU 3HAHUA CHOCOOCTBYIOT IMOHHMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTHMH HayKaMH, PAcKpbIBAIOT €€ poJib B TO3HABAaTEIbLHOU U
MIPAKTUYECKON JESITeIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIMTAHHIO YBa)KEHUS K IMpoIeccy
TBOPUYECTBA B O0JACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh HHPOPMAIMIO U MPUMEHATH €€ Ui TOIMOJHEHUS 3HAHWMA, pelIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3a4au. B menom coxepxanue
y4e0HOTro TIpenMeTa « XUMHUS JaHHOTO YPOBHS M3yUeHUS] OPHEHTUPOBAHO HA (JOPMUPOBAHUE Y
00yYaromuxcss MUPOBO33PEHUYECKON OCHOBBI JJIsl MOHUMaHUS (HUIOCO(DCKUX HICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYECKOro MUpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIIECTB X COCTABOM U CTPOCHHEM, TI0O3HABAEMOCTh MPUPOJIHBIX SIBJICHUHN MyTEM dKCIIEPUMEHTA
U pelIeHHs NPOTHBOPEUMH MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH IPEAroChUIKaMHU,
OCO3HaHUE POJIM XUMHH B PELICHUU IKOJOTHYECKUX MpoOiieM, a Takke mpolieM cOepexeHUs
SHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muane pemenus 3amad  BOCIMTAHUS, Pa3BUTHS M COIMANU3ALMU  OOYYArOIIMXCS
MPUHATBIE TPOrPaMMON IO XUMHHU TOJAXOJAbI K OMPEAENICHUIO COJIEPKaHUS U TOCTPOEHUS
mpeaMeTa IpeaycMaTpuBaroT (OPMUPOBAHHE YHUBEPCATBHBIX YUCOHBIX NEHCTBUM, MMEIOIINUX
0a30Bo€ 3HaUEHHE JJISl Pa3IMYHBIX BUJOB JIE€ATEIbHOCTH: PEIIEHUs Mpo0sieM, IoucKa, aHalu3a 1



00paboTku uWHGOPMAIMK, HEOOXOAUMBIX JUIsl TPUOOPETCHHs] OIbITa TMPAKTHYECKOW W
HCCIIEI0BATEIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BaXKHOE MECTO B IO3HAHUHM XUMHUH.

B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus, TaK U
Ha ypOBHE cpeaHero ooOmero oOpa3oBaHUs, NpU  ONPEACICHUU  COJACP)KATeIbHOU
XapaKTepUCTUKU IIeNIel W3yueHHsl MpeaMeTa HaIlpaBICHUEM IePBOCTENICHHOW 3HAYUMOCTH
TPagUIMOHHO Tpu3HAETcs (HOPMUPOBAHME OCHOB XHUMHUYECKOW HAyKHM KaK o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMSA, MPAKTUYECKON MAEATEIIbHOCTH 4YeJOBEeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBON KyJIbTyphl. C METOOUYECKOW TOYKH 3pEHHS Takoil MOAXOI K
OTIpe/ICTICHUIO 1IeJIel U3yUeHUs MIpeIMEeTa SIBJISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHS TJIABHBIMU LIETISIMU U3Yy4YEHHUs MpeaMera «XuMHs» Ha
6azoBoM ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUpPOBaHHME CHUCTEMBl XHMHYECKUX 3HAHMA KaK BaXKHEHIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIE TMOHATHSA,
(dbyHIaMeHTalbHBIE 3aKOHBI W TEOPHHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MOHUMAHUE CYIIHOCTH JIOCTYMHBIX OOOOIIEHUN MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTHUS U CTAHOBJICHHUSI;

* (dopMupOoBaHME U Pa3BUTUE MPEICTABICHUN O HAYYHBIX METO/aX MO3HAHMS BEIIECTB U
XUMUYECKUX PEaKLUH, HEOOXOIUMBIX JJIsi MPUOOpPETEeHUs] YMEHUI OpUEHTUPOBATHCA B
MUpE BEIIECTB U XMMHUECKUX SBJICHHM, UMEIOIIUX MECTO B MPHUPOJIE, B IPAKTUIECKON U
IMOBCEAHEBHON KH3HU,

® pa3BUTHE YMEHUH M CHOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWil 0e301acHOro
oOpaleHus ¢ BEeIEeCTBAMH.

Hapsiny ¢ atuMm, conepskaTenbHas XapaKTepUCTHKA LeNel U 3a1a4 U3y4YeHHs IpeMeTa B
porpaMMe 1o XMMHH YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IMPUOPUTETAMU
B cucteMe cpenHero oOmiero ob6pasoBaHus. CerojHs B IpPENojaBaHUM XUMHUH B OOJbILEi
CTETEHU OTHAETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJepKaHusi oOyudeHwus,
OPHECHTUPOBAaHHON Ha TMOATOTOBKY BBIMYCKHHKA 0O0II€00pa3oBaTeNbHOM — OpraHU3aluy,
BJIAJICIONIEr0 He HaOOpOM 3HaHMMU, a (P)YHKLIHMOHAIBHOH I'PaMOTHOCTBIO, TO €CTh CHOCO0aMH U
YMEHHUSMHU aKTHBHOTO TIOJYYCHUS 3HAHWI W MPUMEHEHUS UX B PEabHON YKM3HU Uil PEUICHUS
MPAaKTUYECKHUX 3a/1a4.

B cBs3u ¢ oTUM npu u3ydeHHH TMpeaMera «XHUMHS» JAOMUHUPYIOLIEe 3HAUYCHHE
MPUOOPETAIOT TaKUE 1IeNU U 33/1a4H, KaK:

ajanTauus  oOyvaromuxcs K  YCIOBMSAM  JMHAMHUYHO  pa3BUBAIOLIETOCAd  MHpAa,
dbopMUpOBaHHE MHTEIUIEKTYaJlbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPY/ZHUYECTBY, CAMOCTOSITEIbHOMY TMPHHATHIO TPAMOTHBIX pEHIEHHH B KOHKPETHBIX
KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U X IIPUMEHEHUEM;

¢dbopMupoBaHue Yy OOyYaroIIMXCS KIIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIMA),
MMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JIJISl PA3INYHBIX BUIOB JIEATEILHOCTH: PEIICHHUS poOeM,
MOMCKA, aHaimu3a M O00paboTKM uWHGOPMAIMH, HEOOXOMUMBIX UIsi MPUOOPETEHHUS OIbITa
NEeSTeIbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XUMHH, a TAaK)Ke JIJIS OLEHKHU C
MO3ULIMI HKOJIOTHUECKON 0€30MacHOCTH XapaKTepa BIUSHUS BEILECTB M XUMHUYECKUX MTPOLIECCOB
Ha OpPTaHU3M YeJIOBeKa U MPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
o0yyJaromuxcs: CHOCOOHOCTH CaMOCTOSATENBHO IPHOOpPETaTh HOBBIE 3HAHHUS IO XHMHU B
COOTBETCTBHH C )KU3HEHHBIMHU TIOTPEOHOCTSAMH, HCIIOIE30BaTh COBPEMEHHbBIE HH(POPMAIIMOHHEIC



TEXHOJIOTUH JUTS MTOVCKA M aHAJIM3a YIeOHOW W HayYHO-TIOMYJIIPHOM HHPOPMAIIMN XUMHYECKOTO
COZIep KaHus;

(bopMupOBaHUE U Pa3BUTUE Y OOYYAIOMINXCS ACCOIMATHBHOTO U JIOTHYECKOTO MBIIIUICHHS,
HaOJII0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJUMBI, B
YaCTHOCTH, MIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydYaromuxcs yOekIEHHOCTH B TyMaHUCTHYECKOH HAIpaBICHHOCTH
XUMHM, €€ BaXHOHM poOJIM B  pEUIEHUWM IIOOAJbHBIX NPoOJeM  pPalMOHAIBHOTO
HPUPOJIONIONB30BAHMS, MOMOJIHEHHS YHEPreTHYECKUX PECYpPCOB M COXPAHEHUS INPHPOIHOTO
paBHOBECHS, OCO3HAHHMSA HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHUS K TPHUPOAE M CBOEMY
3JI0POBBIO, A TAK)KE MPUOOPETEHHsI ONbITa MCIIOIb30BaHUS MOJYYSHHBIX 3HAHUM JUIS IPUHATHUS
I'PaMOTHBIX PELICHUI B CUTYalUsIX, CBA3aHHBIX C XUMUYECKHUMU SIBICHHSIMHU.

B yueOHOM m1ane cpemHero oOmiero oOpa3oBaHHs NpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOI 06macTu « EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee yuciio 4acoB, OTBEACHHBIX IS M3YYEHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero ob6paszoBaHms, cocraBiseT 68 gacos: B 10 kimacce — 68 gaco (2 yaca B Henemo), B 11
Kiacce — 68 yacoB (2 4aca B HEJIETIIO).



COIEPKAHUE OBYUEHUASA
10 KITACC
OPTAHNYECKASA XUMUSA

Teopernyeckre OCHOBBI OPraHMYECKOM XMMHH

IIpenMer opraHM4YecKOl XMMHHU: €€ BOBHUKHOBEHUE, PA3BUTHE M 3HAYCHUE B IOJIy4CHUU
HOBBIX BEIIECTB U MaTEpUAIOB. TeopHs CTpOEHUsT OpraHndeckux coequHennii A. M. bytneposa,
e€¢ OCHOBHbIe mONOXKeHUs. CTpyKTypHble (OpMYJbl OpraHMYeCKHX BemecTB. ['omosorus,
n3omepus. XuMu4eckas CBs3b B OpraHMYECKUX COCIUHEHMSIX — OMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenne o0  kiIaccuukauuu  OpraHuueckux  BemiectB.  HomeHkmartypa
OpPraHMYeCKUX COEIMHEHMH (cucTeMaThdeckas) W TpPUBUAIbHBIE HA3BaHUS BaXKHEUIINX
IIpeJICTaBUTENIeN KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCIIEpUMEHTAIIbHBIE METO/bl U3YUEHHUsI BEIIECTB M UX MPEBPALLEHUI: 03HAKOMJIEHHE C
o0pa3liaMu OpraHMYecKMX BEIECTB U MaTe€pHalaMU HAa UX OCHOBE, MOJIEIUPOBAHHUE MOJIEKYII
OpPraHMYECKUX BEIIECTB, HAOJIOJIEHUE M ONHCAHHWE JIEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPAILEHUIO OPraHUYECKHX BEIECTB NPH HarpeBaHUHU (TUIaBJIeHUE, OOyTIMBAHNE U TOPEHNUE).

YrieBoaopoabl

AnKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMUECKHH psiA. MeTraH u 3TaH — mpocTeiiune
MIPEJICTaBUTENIN aJKaHOB: (U3MYECKHE W XUMHUYECKHE CBOMCTBA (peakUuy 3aMelleHus U
TOpPEHMSI), HAX0KJIEHUE B IPUPO/JIE, MOITYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUM psfl. DTUIEH U NPONWIEH — IMPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHMHUYECKHE CBOMCTBAa (peakuMHM TUAPUPOBAHMS,
raJIor€HUPOBAHUs, THIPATALUU, OKHCIEHUS U ITOJIMMEPU3ALIUN), IT0JIyY€HNUE U IPUMEHEHHE.

Ankanuensl: OytaaueH-1,3 u meTunOyrtaauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus nonuMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyKa U PEe3UHBI.

AJNKHHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOIMYECKHH psii. ALETHIEH —
MPOCTEHIINN TPEICTaBUTENb aJIKHHOB: COCTaB, CTPOCHUE, (U3NYECKUE U XUMUYECKHE CBOWCTBA
(peaxkuy rupUPOBaHUs, FAIOTCHUPOBAHUS, TUAPATallu, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME M XMMHYECKHE CBOWCTBa (peakuLuu
TaJIOTEHUPOBAaHUS M HUTPOBAHMs), NOJIyYEHHE M NpUMEHEHHE. Tonyon: cocmas, cmpoenue,
@uszuueckue u xumuyecKkue ceoucmea (peakyuu 2aio02eHuposanus U HUMpOo8anus), noayieHue u
npumenenue. TOKCHMYHOCTH apeHOB. ['eHeTHdeckas CBA3b MEXAY  YIJIIEBOAOPOJAMH,
IIPUHAIEKAIMMHU K Pa3IMYHbIM KJ1accaM.

[IpuponHble UCTOYHUKHU YIIIeBOAOPO0B. [IpuponHblif Ta3 U momyTHbIE HE(QTSAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTU: TMEpPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTUYeCKHit), nuponus3. IIponykTsl nepepaboTku He(PTH, UX TPUMEHEHUE B
IIPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yroiib 1 IPOYyKThI €ro nepepadoTKy.

OKCIIEpUMEHTAIIBHBIE METOJbl U3YUEHUsl BEIIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpaslamu MmjaacTMacc, KayuyyKoB U pe3uHbl, Kojuiekuuu «HedTb» u «Yromab», MoaeanpoBaHue
MOJIEKYJ1 YIJIEBOAOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEACHNUE IPAKTUYECKOW pPabOThI:
II0JIy4YEHHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnebie 3agaun.




Bbruncnenuss Mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEILECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOAYKTOB PEaAKIINUH).

Kucaopoacoaep:xamue oprannyeckne coeJMHeHUs!

[IpenenpHble OIHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHUE, (UIUYECKUE U
XUMHUYECKHUE CBOMCTBA (pEaKkIUH C aKTUBHBIMH MeETaJlJlaMH, T'aJOr€HOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHne. BogopoiHele cBs3u MeXay MOJIEKyJIaMH CIMPTOB. JlelicTBUE MeTaHOJa U ATaHoIa
Ha OpPTraHU3M YeJIOBeKa.

MHoroaToMHble CHHUPTHL. OTUJICHIVIMKOJIb W TJIHUIEPHH: CTpPOCHHE, (U3NUECKHUE U
XMMUYECKHE CBOMCTBA (B3aUMOACHUCTBUE CO IIETOYHBIMU METAJUIAMU, KAUeCTBEHHAsl peaKIys Ha
MHOT0aTOMHBbIE CcnupThl). JleiicTBUe Ha opranu3M uesnoBeka. [IpuMeHeHHe TiullepuHa U
STUJICHIJIUKOJISL.

@deHon: CTpOCHHE MOJEKYJbl, (U3MUeckue M XUMHUYECKHe CBOMCTBAa. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunbl U kemowusl. DopManbIerui, aneTanplerui: CTpoeHue, (usnueckue u
XUMHUYECKHE CBOWCTBA (peaklMM OKHUCICHHS U BOCCTAHOBJICHMS, KAaueCTBEHHBIC pEaKIIUH),
IIOJIy4YE€HUE U IPUMEHEHHUE.

O/HOOCHOBHBIE IpeJiebHbIe KapOOHOBBIE KUCIOTHl. MypaBbHHAs U YKCYyCHasi KHCIIOTBIL:
cTpoeHue, (pu3nuecKkrue 1 XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIME IS KJlacca KUCIIOT, PeaKIus
TepuUKaAMN), TOoNyueHHe u mnpuMeHeHne. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
MIPE/ICTaBUTENIN BBICIIMX KapOOHOBBIX KHCJIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE NEICTBHUE.

CrnoxxHble 2QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOIU3 CIIOXKHBIX 3(PHUPOB.
Kupsl. I'naponus sxupos. [Ipumenenne xupoB. buosnornyeckas posib )KUPOB.

VYraeBojpl: cocTaB, KilacCU(UKalUs yrieBoA0B (MOHO-, TU- U MoJrcaxapuabl). ['moko3a —
NPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapoxkcugom Mmeau(ll), okucieHne aMMHMayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBICHHE, OpOKEHHWE TIIOKO3bl), HAXOXJICHHWE B TPHUPOJIE,
npuMeHeHne, onosornyeckas poib. orocunTe3. PpyKTO3a KaK H30MEP TITFOKO3HI.

Kpaxman u nemmono3a kak mpupojHble noaumepbl. CTpoeHue Kpaxmamna U LEJUTION03bI.
duznueckre U XUMHUUECKHe CBOMCTBA KpaxMaina (THIPOJIN3, KAYeCTBEHHAs PEaKIUsl C HOJIOM).

OKCIIEpUMEHTAIIBHBIE METOABl W3YYEHHs BEIIECTB M HX NPEBPAIICHUI: IPOBENCHUE,
HAOJIIOJICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KayeCTBEHHbIE
peakiuu OJHOATOMHBIX CHHUPTOB (OKUCiIeHHE 3TaHoia okcugoMm Mmenu(ll)), MHOroaTroMHbIX
CUpTOB (B3auMojeicTBUE TaulepuHa ¢ ruapokcuaom Mmemau(ll)), ampaerugoB (oKucieHHe
aMMHa4YHBIM pacTBOpoM okcunaa cepeopa(l) u rumpokcuaom wmeau(Il), B3ammonericTBue
KpaxMajla ¢ HMOJAOM), MpPOBEACHUE INPAKTHUECKOW pabOThl: CBOHCTBA pacTBOpa YKCYCHOH
KHUCJIOTHI.

Pacuérnsie 3agaun.

Bbruncnenuss Mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOI0 BEIIECTBA WJIM MNPOAYKTAa pPEaKUUu MO0 HM3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJTHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJYKTOB PEaAKIIUH).

A3oTcoaeprKalire OpraHn4eckie CoeTMHeHHUS.

AMUHOKHCIIOTBl Kak aMQoOTepHble oOpraHudeckue coenuHeHus. Pusnueckue u
XUMHUYECKHUE CBOMCTBA aMHUHOKHCIOT (Ha MpuUMepe TIIuIMHA). buosorndyeckoe 3HauYeHHE
amMuHOKHCHOT. [lenTuabt.



benkn kak mpuUpoOJHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JCHATyparus,
KayeCTBEHHbIE PeaKIMK Ha OEJIKH.

DKCIEpUMEHTAJIbHBIE METOABl M3YYEHUsS BEUIECTB M MX IpEBpallleHW: HaOIrogeHue U
OINMCAHMUE JIEMOHCTPAIMOHHBIX OINBITOB: JEHATypauuss OEJIKOB MpPHU HAarpeBaHUM, IBETHbIC
peakiuu OeIKOB.

BbicokoMo1eKyIsIpHBIE COeTHHEHUS

OCHOBHBIE TOHATUS XMUMHU BBICOKOMOJIEKYJISIPHBIX COEJUHEHUI: MOHOMEp, HOJIHMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEpPHU3allH, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHN — MOJIMMEPU3aLsl U NOJUKOHICHCAIHSL.

DKCIepUMEHTAJIbHBIE METOBI M3YYEHHUS BEUIECTB M UX NMPEBPALICHUI: 03HAKOMIICHHE C
o0pa3uamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXINpeIMETHBIX CBA3€H NMpH M3Y4YeHHU opraHmdeckoil xumuu B 10 kiacce

OCYILECTBIISICTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK M
MIOHSATHH, SBJSIOIINXCA CUCTEMHBIMU JJIS1 OT/ICIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.
OO1e ecTecTBEHHO-HAyuYHbIe IOHATHS: SIBIEHUE, HAy4HBIH (pakT, TMIOTE3a, 3aKOH,
TEOpusi, aHalM3, CHHTE3, KIAacCH(DUKAIMS, TEePUOJUYHOCTh, HAOIOJCHHE, W3MEpEHNE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusuka: MaTepusi, JHEPrusi, Macca, aToM, MIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUI YPOBEHbD,
BEIIIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBa, (YU3NIECKHE BEITMYUHBI M €TUHHIIBI
UX U3MEPEHUsL.

buonorus: knerka, opranusM, Ouocgepa, oOMEH BELIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOTMYECKU aKTHUBHBIE BeleCcTBa (O€IKH, yIrIeBOAbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, MTOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHonorHs: MUIIEBBIE MTPOAYKTHI, OCHOBBI PAI[IOHAILHOTO TTUTAHHS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE MPerapaThbl, MaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTquCKne OCHOBbI XUMHNH

XUMHYECKH dJeMeHT. AToM. Sapo artoma, H30TOMBlL. JIEKTPOHHAs 00OJIOYKA.
DHepreTuvecKkre ypoBHHU, MOJYPOBHU. ATOMHbBIE OpOUTaNH, s-, p-, d- anemenTsl. OcobeHHOCTH
pacmpezieNieHus: IEKTPOHOB MO0 OpOUTANsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DJeKTpoHHAas KOHPUTypalrs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuommueckas cucrema XUMHUYECKUX 3ieMeHToB [[. .
MenneneeBa. CBsA3b mnepuoandeckoro 3akoHa M Ilepuoguueckoil CUCTEMBI XMMHYECKUX
anemenToB J[. . MenneneeBa ¢ COBpEMEHHOW Teopuel CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
MU3MEHEHHUsI CBOMCTB XUMHUECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CI0KHBIX BEIIECTB
10 Tpynnam U nepuojam. 3HadeHue MePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XWUMHYECKass CBS3b. Buapl XUMHUECKOW CBs3M (KOBaJIGHTHAS
HEeMNoJsIpHasl W TOJsIpHAas, MOHHAs, MeTajuindeckas). MexaHu3mbl 00pa3oBaHHUS KOBAJICHTHOMN



XUMHUYECKON CBs3M (OOMEHHBIM M JIOHOPHO-AKIENTOPHBIN). BogoponHas cBsizb. BalleHTHOCTS.
DnekTpooTpulaTenbHOCTh. CTeneHb OKUCAEHUS. FIOHBI: KATUOHBI U AHUOHBI.

BemiectBa MOJEKYISIPHOrO U HEMOJEKYJSIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. THUIBI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOU PELIETKU.

[lonsiTue o aucnepcHbIX cucTemMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpbl. MaccoBas 10Jst
BEIIECTBA B pacTBOpE.

Knaccudukanuss Heopranumueckux coeauHeHuid. HomeHknatypa HeopraHMYeCKHX
BEIIECTB. ['eHeTHueckass CBs3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANMX K PA3TUYHBIM
KJ1accam.

Xumuyeckas peakius. Knaccudukanuss XUMHUYECKHX pPEakIUuii B HEOPraHMYeCKOW u
OpPraHUYECKON XUMHUH. 3aKOH COXPaHEHMsI MacChl BELECTB, 3aKOH COXPAaHEHMsI U IPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTb OT pa3M4HbIX (akTopoB. OOpaTUMble peaklUu.
Xumuyeckoe paBHOBecHe. DakTOphl, BIUSIOUIME HAa COCTOSHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle larenbe.

Onextponutuyeckas auccorumanus. CuibHble U cialble 31ekTponuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, LIEJTOYHAs.

OKHCAUTENBHO-BOCCTAHOBUTENBHBIE PEAKIINH.

DKCHepUMEHTAIbHBIE METObl M3YUYEHHUs BEIIECTB M HMX IPEBPAIICHUI: AEMOHCTpalus
tabmun «llepuognyeckas cuctema xumudeckux sjeMeHToB J[. M. MennaeneeBa», uzyueHue
MOJIeNIe KPHUCTAUIMYECKUX PEIETOK, HAOMIOACHHE M OINUCaHUE JEMOHCTPALMOHHBIX H
71ab0paTOPHBIX OMBITOB (pa3loKeHHe MEePOKCHAa BOJOpPOJa B MPUCYTCTBHM KaTalln3aTopa,
ONpeJEICHUE CPEebl PACTBOPOB BEILIECTB € MOMOLIBIO YHUBEPCAIBHOIO MHJWKATOpA, PEaKIUU
MOHHOTO OOMEHa), MpOoBeIeHHE MPAKTHUECKON padoThl «BiusHue pa3nuyHbIXx (AKTOPOB Ha
CKOPOCTbh XUMUYECKON peakLum».

Pacuérneie 3agaun.

Pacuérel 0 ypaBHEHUSAM XUMHUYECKUX PEAKLIUNA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacuéThl ¢ UCIIOJIB30BAaHUEM TIOHATHUS «MACCOBast OIS BEIIECTBAY.

Heopranuyeckasi xumusi

Hemerannsl. Ilonoxxenne HemeramuoB B Ilepuoguyeckoil cucreMe XUMHUYECKUX
anementoB Jl. M. MeHneneeBa M OCOOCHHOCTH CTPOCHHs aTOMOB. (DHU3MUECKUE CBOWCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJIOB (Ha MpUMeEpe KUCIopoa, cephl, pochopa u yriaepona).

XUMUYECKHEe CBONCTBA BaKHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3ora, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOIHBIX
COCITUHEHHU ).

[IpuMmeHeHre BaXKHEUIINX HEMETAIUIOB U UX COCTUHEHHIA.

Meramel. [lonoxenne metamios B [lepuoanuecko cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS IJIEKTPOHHBIX 000J0YEK aToMOB MeTayuioB. OOriue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DJICKTPOXUMHUECKUI DPSJ HamnpsHKeHUH
METAaJUIOB.

XUMHYECKHE CBOWCTBA BaXKHEWUIIUX METAJUIOB (HATpUM, Kajaui, KaJbLIMA, MarHui,
ATIOMUHHMA, TUHK, XPOM, KeJle30, MEJlb) U UX COCIMHEHUN.

OO6mwme crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTaioB B OBITY M TEXHUKE.

DKCHEpUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HUX [PEBpAlICHUI: H3yueHUe
KOJIeKIUU «MeTamibl U CIUIaBbl», OOpa3lOB HEMETAIOB, DPEIICHHE 3KCIEPHUMEHTAIbHBIX



3aja4, HaONIOJIeHWEe W  ONHCAaHUE JEMOHCTPAUMOHHBIX M  JJAOOPATOPHBIX  OMBITOB
(B3auMoOJIElCTBUE TUAPOKCUAA ATOMUHHUS C PACTBOPAMU KUCJIOT M LIEJIOYEH, KAaueCTBEHHBIE
peaKiuy Ha KaTHOHBI METAJLIIOB).

Pacuérnsie 3anaun.

Pacuérel Macchl BemiecTBa MM 00BEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Win o0bEMY OJIHOTO M3 Y4YacTBYIOIIMX B pEaKLMU BELIECTB, pacué€rbl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) NIPOAYKTOB PEAKIIMU, €CIIM OJHO U3 BEIIECTB UMEET PUMECH.

XuMHSA U )KU3Hb

Ponp xuMuun B obecriedeHu HKOJIOTHUECKOM, SHEPreTHYeCKOi 1 MUILEeBOi 06e301acHOCTH,
pa3BuUTUM MeaulMHbL. [IoHSATHE O HayuyHBIX METOJAaxX II03HAHMS BEHIECTB M XUMHUYECKHUX
pEeaKIHii.

[IpencraBnenuss 00 0OMUMX HAay4yHbIX NPHUHLUIAX I[POMBIIUICHHOTO IOJY4YEHHUs
Ba)KHEUIIINX BEIIECTB.

UenoBek B MHUpE BEUIECTB M MaTEPUAIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHUalbl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPackd, CTEKJIO, KepaMHKa, MaTepuabl JJis SJIEKTPOHHKH,
HAHOMAaTEPHAJIbI, OPTAaHIMUECKHUE U MUHEPATbHBIC YI0OOPEHHUSL.

XuMHUsT U 3[I0pOBbE YEJIOBEKA: MpPaBHJIa HUCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENApPaATOB,
IpaBuiia 6€30MacCHOr0 UCIOIb30BaHMsI IPENapaToB OBITOBOM XUMHUHU B ITOBCETHEBHOM JKU3HMU.

MexmpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeIMETHBIX CBSI3€H MPU M3YYEHUHW OOIIEH W HEOPraHUYECKON XMMHUH B
11 kyacce OCyImIecTBIACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH,
TaK M MOHATHUM, SBJISIFOUIMXCS CUCTEMHBIMH JJIsl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.

OOme ecTecTBEHHO-HAyYHBIE MOHATHUS: HAay4HBIH (DaKT, TUMOTe3a, 3aKOH, TEOpus,
aHauM3,  CHHTE3,  KJaccU(UKAIUs,  MEePUOAMYHOCTb,  HAONIOJICHHE,  HKCIEPUMEHT,
MOJIETTUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

@dusuka: Marepus, SHEprusi, mMacca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaOaKTUBHOCTb, MOJIEKYJIa, SHEPTeTUUYECKUI YPOBEHb, BELIECTBO, TENO, 00BEM, arperaTHOe
COCTOSIHHME BEIlECTBA, PU3NUECKUE BEJIMYMHBI U €IMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHusM, 3KocHcTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, ITOJIE3HBIE HCKOTIAEMbIE, TOILIUBO, PECYPCHI.

TexHomnorus: XUMUYecKas MPOMBIIIUIEHHOCTb, MeETaJlITyprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE IIPOU3BOJICTBO, MuUIIeBast
IIPOMBIIIJIEHHOCTh, (papManeBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOACTBO KOCMETHUYECKUX
MIPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIHMOHHBIX MaTEPHUANIOB, 3JEKTPOHHASI MPOMBINUIEHHOCTb,
HAaHOTEXHOJIOTHH.



IIJTAHAPYEMBIE PE3VJIbTATBI OCBOEHHMSA I[TPOI'PAMMBI 11O XMMHNHU
HA BA30BOM YPOBHE CPEAHEI' O OBIIEI'O ObPA3OBAHUMA

JIMUHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysibTaTaM OCBOEHHUS OOYYarOIIUMHCS
MporpaMM CpeaHEro o0Iero oopazoBaHUs (JTUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuHo-meronnyeckoil OCHOBOM i pa3pabOTKK IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHUS
MIPOTPaMM CPEHETo 00IIero 00pa30BaHUs SBISETCS CUCTEMHO-IESTEITBHOCTHBINA MOIXOI.

B cooTBercTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TNpeameTa «XHMHS» Ha YPOBHE CpeJHEero ooumero obpazoBaHus
BBIJICJICHBI CJEAYIOIINE COCTABISIOIINE:

OCO3HaHUE OOYYAIONIMMHCS POCCUHCKON Tpa)KTaHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH U CaMOONPEIEIIEHHUIO;

HaJM4KMe MOTHUBAIMH K 00YyYEHHIO;

[IeJICHAIIPABJIICHHOE PA3BUTHE BHYTPEHHHUX YOCKIICHUU JTUYHOCTH HAa OCHOBE KITFOUEBBIX
[IEHHOCTEH M UCTOPUYECKUX TPAJAULIUK 0a30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTH OOYYArOIIMXCS PYyKOBOJICTBOBAThCS B CBOEH AESITEIHHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMH LEJIOCTHOW CHUCTEME XUMHUYECKOTO
o0pa3oBaHus;

HaJU4Khe MPABOCO3HAHUSA SKOJOTUYECKON KYJIbTYPhl M CHOCOOHOCTH CTaBUTh L€ U
CTPOUTH KU3HEHHBIEC IIJIAHBI.

JlngHOCTHBIE pe3ynbTaThl OCBOCHHUS TpeaMeTa «XHUMHs JOCTHTAIOTCS B EIMHCTBE
y4eOHOW M BOCHHUTATEIILHOW JIEATETLHOCTH B COOTBETCTBHM C TYMAaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPaBCTBEHHBIMH IIEHHOCTSIMH M HJACAJIAMU  POCCHUKCKOTO
Ipa)X/IaHCKOTO O0O0IlecTBa, MPHUHATHIMU B OOIIECTBE HOPMaMHM M TpaBUIaMH IOBEIEHUS,
CHOCOOCTBYIONIMMHE TPOLIECCAaM CaMOTIO3HAHMSI, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBJICHHS
JUYHOCTH 00YYarOIINXCSl.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS TpeaMeTa «XHMHS» OTPaXKaroT cPOpPpMUPOBAHHOCTH
OIBbITa TO3HABATEIILHOW W MPAKTUYECKOH JIEATENIbHOCTH OOYyYaroIlluXcs 110 pealn3aliu
MIPUHSATHIX B O0IIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpa:kIaHCcKOro BOCIIUTAHMS

0CO3HaHUs 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSAJIKY;

MPEACTABJICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUU B
KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JIEATETLHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnr yu4eOHbIX U MO3HABATENIbHBIX 33/1a4, BHINOJTHEHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHUKY ¥ apTyMEHTBI JPYTHX
MIPY aHAIKM3E PAa3UYHBIX BUJIOB YUECOHOH NEATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY W HAayYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUH;

YBOXCHHS K IPOIIECCY TBOPYECTBA B 00JACTH TCOPUHM M IMPAKTHYECKOTO MPHUMCHCHUS
XUMHH, OCO3HAHUS TOTO, YTO JIOCTIIKEHHUS HAYKH €CTh Pe3yJbTaT JUTUTEIbHBIX HAOIOICHUH,
KpPOINOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOIO TPY/1a YYEHBIX U MPAKTHUKOB;



MHTEpECa M TI03HABATEJIbHBIX MOTHMBOB B IIOJyYEHHMM M TOCIEAYIOLIEM aHalu3e
MH(POPMALIUHU O TIEPEIOBBIX TOCTH)KEHUSIX COBPEMEHHOM 0T€UEeCTBEHHON XUMUM;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCIIUTAHMSA:

HPABCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO [TOBEICHMUS,

CIIOCOOHOCTH OILICHWBATh CUTYaIlMH, CBS3aHHBIE C XWMHYECKUMH SIBJICHUSMHU, W
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTHPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OLIEHMBATh CBOE IOBEAECHUE M IIOCTYIIKM CBOUX TOBapHIIEH C MO3UIMH
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIEICTBUIA ATUX MOCTYIKOB;

4) popmupoBaHus KyJbTYPbI 310POBb:

MIOHMMAaHUS LEHHOCTEH 3/J0pOBOrO M 0€30MacHOro oOpasza KU3HH, HEOOXOIUMOCTHU
OTBETCTBEHHOTI'0 OTHOILIEHHSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOmro/IeHnst MpaBuil 0€30MacHOr0 OOpaIleHHs] ¢ BEIIeCTBaMH B OBITY, MOBCEIHEBHON
KM3HU U B TPYJOBOI IEATEIBHOCTH;

NOHUMAHUsI LEHHOCTH TNpPaBWJ HHIMBUIYaIbHOTO U KOJUIEKTMBHOIO 0€30IacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0OPOBBIO U )KU3HHU JIIOJICH;

OCO3HAHHUS TOCJEACTBUNA M HENPUATHS BPEIHBIX NMPHUBBIYEK (YIMOTPEeOICHUs alKOTos,
HapKOTUKOB, KypEHUs);

5) TpyA0BOro BOCIIUTAHMS:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Y4€OHO-HUCCIIEIOBATENBCKON  JEATENbHOCTH,
OOILECTBEHHO I0JIE3HOM, TBOPUECKOI U APyrux BUAax AEATEIbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Yy4YaCTHE€ B pELICHUM NPAKTUUYECKUX 3a]ad COLMAIbHOM
HaIpaBJIECHHOCTH (B paMKaxX CBOETrO Kjiacca, MIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY HM3YYECHHIO Mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE MIPUMEHEHHUS IPEIMETHBIX 3HAHUHN 110 XUMUH;

YBaXXEHUS K TPYJLy, JIIOJSM TpyAa U pe3ybTaTaM TPYJIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY MHIUBHUAYaJIbHOW TpaeKTOpuu oOpa3oBaHus,
Oyayiel npodeccuu M pean3aliui COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTpEOHOCTEH 00I1eCTBa;

6) 7K0J10rHYEeCKOr0 BOCIIUTAHMUS

HKOJIOTHYECKH 11E1€CO00Pa3HOr0 OTHOLICHHS K MPHUPOJIE, KAK UCTOYHUKY CYIECTBOBAHUS
JKU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOIMYECKUX MpoOJieM, BIUSHUS SKOHOMHUYECKUX
IPOLIECCOB HAa COCTOSIHUE NMPUPOTHON U COLIMAIBbHOM Ccpelibl;

OCO3HAHUSI HEOOXOJUMOCTH UCIIOJIb30BAaHUS JOCTHKEHUM XMMUU Ul PELICHUsT BOIIPOCOB
PalMOHAIBLHOTO MPUPO/IONOIb30BaAHUS;

aKTUBHOTO HENPUATHS JEUCTBUI, NMPUHOCAIIMX Bpel OKpYXKarolled MpUpOJHON cpene,
YMEHHSI IPOTHO3MPOBATH HEOJIArONpPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBUS MPEIIPUHUMAEMBIX
JEUCTBUN U IIPENOTBpaALIaTh UX;

HaJIMYUSl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOM KYyJbTYpbl, OIbITA
NESTeIbHOCTH  SKOJOTMYECKOM  HAIlPaBJIEHHOCTH, YMEHHUS PYKOBOJACTBOBATbCS HMHU B
[I03HABATEJILHOM, KOMMYHUKAaTUBHOM M COLIMANbHOM NMPaKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
IIPOTUBOCTOATH UJEOJIOTHU XEMOPOOHH;

7) HEHHOCTH HAYYHOI0 MIO3HAHMSA:

C(OPMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM NMPaKTHKH;



[IOHUMaHMs cHeuuUKH XUMHMHM Kak HayKH, OCO3HaHUs €€ poiaud B (POPMHPOBAHUHU
PalMOHATIBHOIO HAyYHOI'O MBIIUICHHUS, CO3/IaHUH LIEIOCTHOTO MPEACTaBICHUS 00 OKpYKarolieM
MHUpE KaK O €IMHCTBE IPHUPOJbl U YEJIOBEKAa, B IO3HAHUU INPUPOIHBIX 3aKOHOMEPHOCTEH H
peleHn: mpodaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSKIEHHOCTH B OCO0OUW 3HAYMMOCTH XWMHH JJIsi COBPEMEHHOW IMBWIM3AINHA: B €&
IYMaHUCTHYECKON HAIpPaBJIEHHOCTH U BA)KHOM pOJIM B CO3JaHUMM HOBOW 0a3bl MaTepHalbHOM
KYJIbTYPBI, PEIICHUH TII00aJBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
HHEPreTUYECKOM, MHUIIEBOH M HKOJOrMYecCKOW O€30MacHOCTH, B PA3BUTUU MEAMLIUHBI,
o0ecreyeHnn yCIIOBUH YCIEIHOrO Tpyia U SKOJIOTHYECKH KOM(OPTHON JKU3HU KaXA0T0 WieHa
oO11ecTna;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAHHs CYIIHOCTH METOJOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BATh MOJyyaeMble 3HAHUS IS
aHanuM3a W OOBSCHEHUS SBICHHNA OKPYXAIOIIEro MUpPa M NMPOUCXOASIMX B HEM H3MEHEHUH,
yMEHHUS JIeJaTh 000CHOBaHHbBIE 3aKJIFOUEHUSI HA OCHOBE HaY4YHBIX ()aKTOB M MMEIOIINXCS TaHHBIX
C LIEJIBIO TIOJIYYEHMS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO UCIOJIb30BaTh XUMUUECKUE 3HAHUS JUIsl pellieHus TpolieM
B PEAJIBHBIX )KU3HCHHBIX CUTYalMsX;

MHTEpeca K MMO3HAHUIO U UCCIIEI0BATEIbCKON NEATEIIBHOCTY,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPAa30BaHUIO, K
AKTUBHOMY IIOJIy4YEHHIO HOBBIX 3HAHMM 10 XMMHHU B COOTBETCTBUHM C JKU3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTSAM Tpyla B pa3iuyHbIX chepax npodeccHoHanbHON

JESTEIbHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeaqmMeTHble pe3ysbTaThl OCBOEHHUS YYEOHOro ImpeaMmera «XUMHs» Ha YPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAOT:

3HAYMMBbIE JUISI (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCA MEXAUCIUILTUHAPHBIC
(MexmpeMeTHbIE) OOlIeHAYYHbIE TOHATHS, OTPaXKaIOIINe LETOCTHOCTh HAyYHOU KapTUHBI MHpa
U crienupuKy METOJI0B IIO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIEeCTBO,
SHEprus, sIBJIEHUE, Mpolecc, CUcTeMa, HAayyHbIH (akT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIeIoBaHKE, HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  y4yeOHble  JIeHCTBUSA (mo3HaBaTenbHblEe,  KOMMYHHUKAaTHUBHBIE,
perynsTHBHBIE), obOecreunBaronie (HopMupoBaHue (YHKIMOHAIHHOH TI'PaMOTHOCTH H
COLIMAJIbHON KOMIETEHIIMH 00y4aroInXCsl;

CIOCOOHOCTh ~ OOY4YarOUIMXCSl  MCIIOJB30BaThb  OCBOEHHBIE  MEXIUCLMIIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHble yueOHbIE AEWCTBHUA B II03HABATEIbHOH U
COLIMAJIbHON NPaKTHUKE.

MeranpeqMeTHble pe3ysbTaThl OTPAXKalOT OBJIAJIEHUE YHUBEPCAIbHBIMH Y4EOHBIMU
MO03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU M PETYJISTUBHBIMH JCHCTBUSMHU.

OBJajieHHe YHUBEPCAIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMHU /1CHCTBUSIMM:

1) 6a3oBble JJOrMYecKme AeCTBUS:

CaMOCTOSITENTFHO  (pOpMYyNTUpOBaTh M aKTyaJIM3UpOBaTh NpoOJIeMy, BCECTOPOHHE e&
paccMmaTpuBaTh;

ONpEENATh LENHU JIeATENbHOCTH, 3aJaBas HapaMeTpbl UM KPUTEPUU HUX JIOCTHXKEHUS,
COOTHOCHTB PE€3yJIbTaThl IEATEILHOCTH C TOCTABICHHBIMU 1IEIISIMU;



UCMOJIb30BaTh INPU OCBOCHMM 3HAHUN NPHUEMBI JIOTMUYECKOIO MBIIIICHUS — BBIICIATH
XapakTepHble IPU3HAKM IMOHATMM W YCTaHABIMBATH UX B3aUMOCBSA3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME MMOHATUS AJIs1 O0BSCHEHUS OTJCIIBHBIX (PAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUIs KJIacCU(UKAIIMH BEIIECTB U XUMHUUECKUX PEAKIIN;

YCTaHABJIMBATh IPUUMHHO-CJIEICTBEHHBIE CBA3U MEKIY N3YYacMbIMU SIBJICHUSAMY;

CTPOUTH JIOTUYECKUE paCCyXJIeHHUs (MHAYKTUBHbIC, JEIYKTUBHBIE, II0 aHAJIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTUBOPEYHSI B PACCMATPUBACMBIX SIBICHUSX, (DOPMYIHPOBATH
BBIBO/JIbI M 3aKJIFOUECHHUS;

IPUMEHATh B IIpOLiecce MO3HAHUSA, UCIOJIb3YyEMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIH, IPe0OPa30BBIBATh MOEIbHBIE MPEICTABICHUS — XUMUUECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMUYecKas (GopMysa, ypaBHEHHE XUMHUECKOW peakIuu — TMpH pPEUIeHHH Yy4eOHbIX
[IO3HABATEJIbHbIX M MPAKTUYECKUX 3aJay, IPUMEHATh Ha3BaHHbIC MOJEIBHBIE NPEACTABICHUS
JUIS BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKLIUH.

2) 0a30BbIe UCCJIEI0BaTEILCKUE IEHCTBHSI:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O IIO3HAHUS BEILECTB U XMMUYECKUX PEaKIni;

dbopMynaHMpoBaTh IENH U 3aJaud  HMCCIECJOBAHUS, MCIIONB30BaTh IOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyITUpOBaHHbBIE BOIPOCH! B KaUeCTBE MHCTPYMEHTA MO3HAHHUS M OCHOBBI
U1 (OpMHUPOBAHUSI TUIIOTE3BI IO TPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHHI;

BJIa/IETh HABBIKAMHM CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHX
HKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUs HAOJIIOAATh 332 XOJOM IpOIecca, CaMOCTOSTEIbHO
MIPOrHO3UPOBAaTh €ro pe3ysbTaT, (QOpMyIUpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HUCCIIEIOBAHUS, COCTABIATh 0OOCHOBAHHBIM OTUET O MPOJEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYCHHYECKOH HCCIEA0BATEILCKOW M TPOEKTHOM JIEATEebHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB peIleHHS
MIPAKTUYECKUX 3ajja4, IPUMEHEHUIO PA3IMYHbIX METOAOB [TO3HAHUS.

3) padora ¢ undopmanmeii:

OPHEHTUPOBATbCA B pA3IMYHBIX HCTOYHUKAX WHPopManuu (HAYYHO-TIOMYJISIpHAsS
JUTepaTypa XHMHUYECKOTO COJAEp:KaHMs, CIpaBOYHble Tmocobus, pecypcel HHTepHerta),
aHAJIM3UpOBaTh MHGOPMALMIO pa3IMYHBIX BUIOB U (OpPM NPEACTABICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEPOTUBOPEUUBOCTbD;

(dbopMyIHMpOBaTh 3ampOCHl M TMPHUMEHATh Pa3IMYHBIE METOJAbI INPH IOHCKE U O0TOOpe
uHpOpMaLuU, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHBIX 3aj1au ONpeeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSATENILHO BBIOMPATh ONTHUMANIbHYIO (OpMYy MpeAcTaBieHUs WHPOpManuu (CXEMBI,
rpaduKH, quarpamMmbl, TaOJIHIIbI, PUCYHKHU U IPYTHE);

UCMOJIb30BaTh HAyYHBIM $3bIK B KadyeCcTBE CpeACTBAa NpuU paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATb MEXIpeIMEeTHble ((pU3MUecCKue M MaTeMaTU4yecKue) 3HaKU |
CHMBOJIBI, (hOpMyJIIBl, a00peBUATYPbI, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPEeoOpa3oBbIBATh 3HAKOBO-CUMBOJIMUYECKUE CPEACTBA HATJISAHOCTH.

OsiaieHHe YHMBePCAJbHBIMA KOMMYHHMKATUBHBIMH JAeliCTBHSIMU:

3aJjaBaTh BOIPOCHI 110 CYILECTBY OOCYX/1aeMOH TeMbl B XOJI€ IMaJlora M/UIN JTUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYIHPOBATh CBOU IMPEUIOKEHUS OTHOCUTEIBHO  BBIIIOJIHEHUS
IIPEJI0KEHHOM 3aa4H;



BBICTYIIaTh C TNpPE3EHTAIel pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYyUYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU IIPM  BBINOJIHEHMH XHMHUYECKOTO
OKCIIEPUMEHTA, MPAKTHUYEeCKOH pabOThl IO HCCIEIOBAHHIO CBOMCTB HU3y4YaeMbIX BEIECTB,
peanuzanMyu y4eOHOTrO MpoeKTa U (OPMYJIHPOBATH BBIBOJBI IO pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUNA MYyTEM COTIIACOBAHMS MMO3UIMK B X0/1€ 00CYXIeHUs 1 00MEHa MHEHHUSMHU.

OgiaieHHe YHMBEPCAJIbHBIMHU PeryisiTHBHBIMH 1eHCTBUSIMM:

CaMOCTOSITENIFHO TUJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATENbHYIO JIE€ATEIbHOCTH,
ompezensis e€ el W 3aJa4yd, KOHTPOJIHUPOBATh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
npeJUlaraéMblii allTOPUTM JIEHCTBUN TPHU BBHINOJHEHUU YYE€OHBIX M HCCIIEOBATENLCKUX 3ajad,
BbIOMpaTh Haubosee 3(P(PEeKTUBHBIN CIOCOO MX PEelICHUs C YYETOM IMOJyYeHHs HOBBIX 3HAHUH O
BELIECTBAX U XUMUYECKUX PEaKIUsX;

OCYIIECTBISATh CAaMOKOHTPOJb CBOEH JESATEIBHOCTH HAa OCHOBE CaMOaHaliu3a U
CaMOOLIEHKH.

MHNPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus» OTpaXkaroT:

C(OPMHPOBAHHOCTh TPEJICTABICHHA O XHWMHYECKOM COCTaBIAIONICH €CTeCTBEHHO-
HAayYyHOM KapTHUHBI MHpa, POJIM XHMMHUHU B IO3HAHUM SIBICHUN NpUPOIbI, B (HOpMHpOBaAHUU
MBIIUIEHUS. W KYJIBTYphl JIMYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAMMOM JUIs
peleHnss NPaKTUYEeCKUX 3aJad M OSKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IPUPOAHOIL cpenie;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHWM, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolinue
MOHATHUS (XUMHUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATENIFHOCTh, XHUMHYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaul€HHas), MOJjb, MOJIIpHasT Macca, MOJSIpHBIM  OO0BEM, yYIJIEPOAHBIA  CKEJIET,
GbyHKIMOHAIbHAS TpyMNa, paguKkail, H30Mepus, U30Mepbl, TOMOJIOTMYECKUN psJl, TOMOJIOTH,
YIJIE€BOAOPOABI, KUCIOPOA M a30TCOAEPKAIUE COCIUHEHUSI, MOHOMEp, HOJIMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIDHBIE COEIMHEHU ); TEOPUH U 3aKOHBI (TEOPHs CTPOSHUSI OPTraHNYECKUX
BemectB A. M. bytinepoBa, 3akOH COXpaHEHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMHHM; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE MOHUMAaHMS
IPUYMHHOCTU U CUCTEMHOCTH XUMHUUYECKUX SIBICHUH, (PaKTOJOIMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYyYEHUH U 0€30I1aCHOM UCIOJIb30BaHUHU BaXKHEUIINX OPraHUYECKHUX BEUIECTB B OBITY
U TIPaKTUYECKOM J1€ATEIbHOCTH YEI0BEKA;

CCbOpMI/IpOBaHHOCTB YMGHHP'I BBIABIIATh XapPAKTCPHBIC IMPU3HAKN HOHSITPIf/i, YCTaHAaBJIMBATH
HX B3aMMOCBA3b, UCII0JIB30BATh COOTBECTCTBYIOIIHNE IMOHATHUSA IIPU OIMMCAHUHN COCTaBa, CTPOCHHUA U
IPEeBpallleHUI OPraHuYeCKUX COeITMHEHNH;

C(I)OpMHpOBaHHOCTB yMeHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHUMBOJIMKY JIsI COCTABJICHUA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPAIIEHHOW) (GOPMYII OPraHMUECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHNYECKHUX peaKHHﬁ, N3roTaBjiIvBaTh MOJCIN MOJICKYJI OPraHUYCCKHUX BCUICCTB
AT WIUTIOCTPAUMK UX XUMHUYCCKOTO U MPOCTPAHCTBECHHOI'O CTPOCHM A,

C(OPMHUPOBAHHOCTh YMEHHUI YCTAHABIMBATH MPUHAUIEKHOCTh N3YUYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OINpPEIeJIEHHOMY KIAcCy/Tpynie COEeIUHEHUMN
(YrneBogoposl, KHCIOPOJ M  a30TCOJAEp)KAILlMe COEIMHEHMs, BBICOKOMOJEKYJISIpPHbIE



COCIMHEHMsI), JaBaTh WM HaszBaHUs 1o cucrematnueckoi HoMeHkiarype (IUPAC), a takke
MPUBOJUTH TPUBUAIBHBIE HA3BaHWS OTMEIBHBIX OPraHMYECKHX BEIIECTB (ITWIICH, MPOTMHIIEH,
alleTUIeH, ATHJICHTIUKONb, TIUIEepuH, (eHon, Qopmanbaerui, aneTalbIerul, MypaBbHHAS
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsl KHCIIOTA, CTEAPUHOBASI KHCIIOTA, TIIOK03a, PPYyKTO3a,
Kpaxma, LeJUII0103a, TIUIUH);

c(hOPMHUPOBAHHOCTh YMEHHS OMNPEACNATh BUIbl XUMHYECKOW CBSI3W B OPTaHMYECKHUX
COEIUHEHMSIX (OJJMHAPHBIE U KpaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS MPUMEHSTH IOJIOKEHUS TEOPHUH CTPOCHHSI OPTaHMYECKUX
BemectB A. M. bytiepoBa miis o0ObsSICHEHHS] 3aBUCMMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHHUsI MACChl BEILLIECTB;

chOpMUPOBAHHOCTh yMEHHMM XapaKTEepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIMMYHBIX MPEJICTABUTENICH PAa3IMUHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
(MeraH, »TaH, OSTWIEH, NPONWICH, aleTWieH, OyraaueH-1,3, merunOyraamen-1,3, OeH3on,
METaHOJI, ATaHOJI, STWJICHTJIMKOJIb, TJIULEPUH, (EHOJI, alleTAIb/ICTH, MypaBbUHAS U YKCyCHas
KHUCIJIOTBI, TJIOKO3a, Kpaxmaj, [eJUII0JI03a, aMHUHOYKCYCHas KHCJIOTa), HWUIIOCTPUPOBATH
TeHETUYECKYIO CBSI3b MEXKIY HUMHU YpPAaBHEHUSIMU COOTBETCTBYIOIMX XHMHUYECKHUX pPEaKiuil c
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIL;

c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHUKU YTIEBOJOPOJHOTO CHIPHS
(HedTb, TMPUPOHBIA Ta3, Yrojb), CIOCOOBI WX TMEpPepabOTKM M MPAKTHUECKOE MPUMEHEHHE
MIPOIYKTOB MEepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHUHM TPOBOJUTH BBIYUCICHHUS IO XHUMHYECKHUM YpPaBHEHHUSIM
(Maccel, 00bEMa, KOJIMYECTBA HMCXOAHOTO BEIICCTBA WJIM TPOIYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOTHBIX BEIIECTB WM MPOTYKTOB PEaKILUN);

chOpMUPOBAHHOCTh YMEHUU BIIAJIETh CUCTEMOW 3HAHUII 00 OCHOBHBIX METOJ/IaX HAYyYHOTO
MO3HAHUS, MCIOJb3YeMbIX B XHUMHUU MPU HM3YUYCHUH BEUIECTB U XUMUYECKHX SIBICHHUI
(HabnrofeHue, W3MEpPEHHE, OSKCIEPUMEHT, MOICIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHATUS PEIIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX, CBSI3aHHBIX
C BEUIECTBAMU U UX MPUMECHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIO/IaTh TIPaBUIIa TMOJIB30BAHUS XUMHUYECKOW TOCYI0N U
abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIHUSMU MO BBITTOTHEHHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh M BBINOJHATH XUMHUYECKUN HSKCIEPUMEHT
(mpeBpallleHns OPraHMYECKUX BEIECTB MPHU HAarpeBaHHUM, MOJyYEHHE STHJIEHA U U3yU€HHUE ero
CBOMCTB, KayeCTBCHHbIE pEAKIMU OPraHUYECKUX BEIIECTB, JeHATypalus OElKOB MpH
HarpeBaHWU, IIBETHBIC PEAKIIMH OEITKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH OE30MACHOCTH
pu OOpaIlleHUH C BEIIECTBAMHU M JIA0OPATOPHBIM O0OPYIOBAaHUEM, MPEICTABIATH PE3YIbTAThI
XUMUYECKOTO DJKCIIepuMeHTa B (GOpME 3alucCH YpaBHEHHWW COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyITUPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHMI KPUTHUECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(pOpMAIUIO,
MOJTy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil undopmanuu, UHTEepHET U 1pyrux);

chOpMUPOBAHHOCTh yMEHHI COOMIOJaTh TMpaBWJIa JKOJOTUYECKH I1eJIeCO00pa3HOTO
MOBEACHUSA B OBITY M TPYIOBOM NEATEIBHOCTH B IIENSAX COXPAaHEHUS CBOETO 3I0POBbS H
OKpY>KaloIlle MPUPOTHON Cpejibl, 0OCO3HABATh OMACHOCTh BO3JCHCTBUS HA >KUBBIE OPTraHU3MBI
ONpPEACIIEHHBIX OPraHMYECKUX BEIIECTB, IMOHMMAas cMbica mnokasarens [IJIK, moscHATh Ha
puUMepax CrocoObl YMEHBIICHUS M TPEIOTBPAIICHUS UX BPEIHOTO BO3JCHUCTBHS HAa OPTraHU3M
YEJI0BEKa;



sl 00yYaloUIMXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMCHHE MPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBJICHUIA;

ISl CHEeNbIX W CHaOOBHISIIMX OOYYalOUIMXCSA: YMEHHE HCIOJB30BaTh peibedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMu4eckux Gpopmyir.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOeHHsSI Kypca «OOmass M HeopraHudeckas XUMHsD)
OTPaXKaIOT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTaBISIONIEH ECTECTBEHHO-
HAyYHOW KApPTUHBI MHpA, POJIM XUMHUU B IMO3HAHUM SIBIICHUU NPUPOIBI, B (hopMHpOBaHHUH
MBIIUICHUST W KYJIBTYPBhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOAMMOU IS
pelieHus] TPAKTUYECKUX 3aad M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOTHOM CpEIE;

BJIQJICHUE CHUCTEMOW XHUMHUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHUS (XMMHYECKHH 3JIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIeKyJa, MOJb, MOJSIPHBI O00BEM, BAJIGHTHOCTh, DSIEKTPOOTPUIATEIILHOCTD, CTETCHb
OKHUCIIEHUSI, XHMMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeETaJNIM4YecKas, BOJOPOIHAs),
KpUCTAUTMYECKAass  PemETKa, TUIBI XHUMHYECKUX  PEaKIUi, pPacTBOp, DIEKTPOJIUTHI,
HEDJICKTPOIIUTHI, AIEKTPOJUTHYECKAS TUCCOLMUAIUS, OKUCIUTENb, BOCCTAHOBHUTENh, CKOPOCTh
XUMHYECKON  peakiuH, XHMHYECKOe pABHOBECHE), TEOPUHM W  3aKOHBI  (Teopus
BJEKTPOIUTUYECKON Jucconanuu, nepuoaundyeckuil 3akodH J[. WM. MenneneeBa, 3akoH
COXPAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS W TMPEBPAILEHUS SHEPTUU MPU XUMHUYECKUX
peaxknusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH S3bIK XHMHH, MHUPOBO33PEHUYECKHE 3HAHUSA,
JeKalie B OCHOBE IMMOHMMAHUSA TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(bakToIOrHYeCKre CBECHUS O CBOWCTBAX, COCTaBe, MOMYyYEHUH M 0€30MacCHOM HCIOIb30BaHUH
BOKHEHIIINX HEOPTaHUIECKHUX BEUIECTB B OBITY U MPAKTUICCKON JICATEIIBHOCTH YEIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTepHbIC MPU3HAKA MOHITHH, YCTaHABIHBATh
WX B3aHMOCBSI3b, HCIIOIH30BaTh COOTBETCTBYIOIINE IMOHSATHS IPH OIMHMCAHUU HEOPTAaHHUCCKHUX
BEIIECTB U UX MPEBPAILCHUM;

c(OpPMUPOBAHHOCTh YMEHHUH HCHOJIB30BaTh XUMHUECKYIO CHUMBOJUKY JUISI COCTaBICHHS
dbopMynl BeIIECTB U ypaBHEHUH XWMHUYECKHX PEAKIHi, CHUCTEMATHUYECKYyI0 HOMEHKIATYpy
(IUPAC) u TpuBHaibHBIE Ha3BaHHs OTICIBHBIX HEOPTraHMYECKHX BEIIECTB (YrapHbI Tas,
VIJIEKUCIIBIA Ta3, aMMHUaK, TaméHas W3BeCTh, HETalIéHas W3BECTh, MUTHhEBAs COJA, MUPHUT U
pyrue);

c(hOpPMHUPOBAHHOCTh YMEHUH OINPEACIIATh BAJICHTHOCTDh M CTEIICHb OKHUCIICHHUS XUMUYIECKIX
3JICMEHTOB B COCIUHCHHSX PA3IMYHOTO COCTaBa, BU XUMUICCKOW CBSI3U (KOBAJICHTHAS, HOHHAS,
MeTaJIJTN4ecKasi, BOJIOPOJHASA) B COCAMHEHMSX, TUN KPUCTAJUTMUECKON PEIIETKU KOHKPETHOTO
BelecTBa (aTOMHAasi, MOJICKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOopax HEOPTraHMUYECKUX COSTMHECHHUIA;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAICIKHOCTh HEOPTAaHUYECKUX BEIIECTB
0 X COCTaBY K OMpeAeIEHHOMY KIIACCY/TPYIIe COeMUHEHUH (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIC TUAPOKCHUJIBI, COJH);

c(hOpMHUPOBAHHOCTh YMEHUW paCKpBIBaTh CMBICI Tepuoanyeckoro 3akoHa JI. U.
MenzneneeBa W JE€MOHCTPUPOBaTh €r0  CHUCTEMATH3UPYIOLIYI0, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO0 (PYHKIINU;



C()OPMHPOBAHHOCT ~YMEHHUH  XapaKkTepu30BaTb JJIEKTPOHHOE CTPOCHHE  aTOMOB
XUMHMUECKUX 3JIeMeHTOB 1—4 nepuonos Ilepuoanueckoit cucteMbl XUMU4Yeckux 3iaemMeHToB . U.
MeHneneeBa, HCIONB3Ysl MOHATHS «S-, p-, d-2JIEKTpOHHBIE OpPOUTAIM», «IHEPreTUUYECKUe
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHWMHYECKHUX 3JEMEHTOB U UX
COCIMHEHMH 110 nepuoaaM u rpynmnam [lepuoandeckoil cucTeMbl XUMAYECKUX dJIeMeHTOB JI. H.
Menpeneena;

c(OPMHPOBAHHOCT, YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHUYECKHE
CBOMCTBA HEOPraHMYECKUX BEILECTB paA3JIUYHBIX KJIACCOB, IOATBEP)KIATh CYyIIECTBOBAHUE
TCHETUYECKOM CBSA3M MEXKIy HEOPIaHMYECKMMH BEIIECTBAMU C IIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIUX XUMUYECKUX PEAKLIUIL;

c(OPMHUPOBAHHOCTh YMEHMS KJIacCU(UIMPOBATH XUMHUYECKUE PEAKIUH IO Pa3IUUYHBIM
NpuU3HakaM (YUCITy W COCTaBy pEarupyrolluX BEIIECTB, TEIIOBOMY J(QEKTy peakuu,
M3MEHEHHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YYACTHIO KaTalu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBIATh YPABHEHMSI PEAKIMI pa3IMUHBIX TUIIOB, ITOJHbBIE
U COKpAalEHHbIE YPAaBHEHUS peakUUi MOHHOTO OOMEHa, yUWThIBasl YCIOBHS, MPU KOTOPBIX ITH
peakuuy UayT 10 KOHLA;

C(OPMHUPOBAHHOCTh YMEHHHM MPOBOJIUTH PEAKIMHU, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3IMYHbIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTb ONBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH PAaCKphIBaTh CYHIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHHM OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOIN peakluu OT
pasnu4HbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOrO0 paBHOBECUS B 3aBUCHMOCTHU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaThb XWMHUUYECKHE IMPOIECCHl, JIeKallue B
OCHOBE IPOMBIIICHHOT'O MOJTYYEHHUSI CEpPHOW KHUCIOTHI, aMMHUAKa, a Takke chOpMUPOBAHHOCTh
npeacTaBiIeHni 00 OOIMMX HAyYHBIX NMPHUHIUINAX U IKOJOTHUECKUX IMPOoOJIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHHM MPOBOJUTH BBIYMCIEHUS C KCIOIb30BAHUEM TOHSTHUS
«MaccoBasi 10l BEILIECTBAa B pacTBOpe», OOBEMHBIX OTHOIIEHUH Tra30B IMPH XUMHUYECKUX
peaknmax, Macchl BellecTBAa UM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce
Wik 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOro 3¢ (dekra peakiuu Ha
OCHOB€ 3aKOHOB COXPaHEHUsI MACChI BEILECTB, IIPEBPALLCHNS U COXPAHEHUS DHEPTUU;

c(OPMHPOBAHHOCTh YMEHUH COOMIOATh MPaBUIIA MOJIb30BAHUS XUMHUUECKOW MOCYJON U
1a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MPaBHiIa OOpAIIEHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSAMU IO BBIITIOJHEHUIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI IJIAHUPOBAaTh M BBIMOJHATE XUMHUYECKUN HKCHEPUMEHT
(paznmoxeHue NeEpoKcHia BOAOPOAa B HPUCYTCTBUM KaTaW3aTopa, ONPEICIIEHUE Cpebl
PacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIMKATOPA, BIUSHUE PA3IUYHBIX (AKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HMOHHOro OOMEHa, KayeCTBEHHbIE pEeaklUH Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PELICHHE 3KCIIEPUMEHTAIbHBIX
3ajad no temam «Metamnbel» u «Hemeraub») B COOTBETCTBHUM C IpPaBUIAMH TEXHHMKH
0e30macHOCTH MU 0OpaIeHNH C BEUIECTBAMH H JJAOOPAaTOPHBIM 000PY0BaHUEM, MTPEICTABISATH
pe3yabTaThl XUMHUYECKOTO 3KCIepHUMEHTa B (OopMe 3amiCH YPaBHEHUIH COOTBETCTBYIOLIMX
peakuuii 1 GopMyJIUPOBAThH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;



cOPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH AHAIN3UPOBATH XMMHYECKYIO HH(OPMAIHIO,
[OJy4yaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeICTBa MaccOBOW KOMMYyHMKauuu, VHTepHEeT u
JPYTHX);

C(pOPMHUPOBAHHOCTh YMEHUH COOIIOAATh MpaBHIa SKOJOTHUYECKH LEI1eco00pa3HOro
NOBEJCHUS B OBITY M TPYIOBOH NEATEIBHOCTH B LENAX COXPAHEHUS CBOETO 370POBBS H
OKpY’Karoliel MPUPOIHON Cpebl, 0CO3HABATh OIACHOCTh BO3JCHCTBUS HA KUBBIE OPTaHU3MBI
OTIpeIeIEHHBIX BEIIECTB, MOHUMAs cMbIca nokaszarens [1JIK, moscHsATs Ha mpuMepax crocoObI
YMEHBILICHHUS U MIPEAOTBPAILCHNS MX BPEIHOTO BO3ACHCTBHS HA OPraHU3M YeIIOBEKa;

sl 00yYaloUIMXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSAMH 37I0POBBSI: YMCHHE MPUMEHSThH
3HaHU 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX SBIICHUIA;

IS CHEembIX M CHaOOBHISIIMX OOYYaIOIIMXCSA: YMEHHE HCIOJB30BaTh peibedHO-
TOUYCUHYIO cucTeMy obo3Hauenuit JI. bpaitns ais 3anucu XuMu4eckux Gpopmyir.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3nesioB U TeM nu@poBbIe
Ne ni/mm P KoHTpoJbHBbI IIpakTHyecku (1uucp )
NPOrpaMmMbl Bcero o0pa3oBarTe/bHbIE
e padoTbl e padoTbl
pecypchbl
Pa3nes 1. Teopernueckue 0CHOBBI OPraHN4YecKOi XUMHHU
[IpenMeT opraHuYeCKON XHUMUHU.
1.1 Teopus cTpoeHUS] OpraHUYECKNX 5 1
coeqUHEHUN A.
M. bytieposa
Hroro no pazneny 5
Paznea 2. YrieBomaopoasl
2.1 [IpenenbHbIe yIiIeBOAOPOABI — AJIKAHBI 6 1
9 HenpenenbHble yrieBOaOpOABL: 9 1 |
' AJIKEHBI, aJIKaJMEHBI, aJIKHHEI
23 ApoMaTudecKkue yriieBo10poibl 4
4 [IpupoHbIE HCTOYHUKH YIJIEBOIOPOJIOB 3 |
' U UX mepepadboTka
Hroro no pazneny 21
Pa3nen 3. Kuciopoacoaepixamue opranndeckue coeAnHEeHUs
3.1 Cruptsl. Denon 6
Anpneruasl. KapOoHOBBIE KHCTIOTHI.
32 ACTIARL Bap 13 2 1
CrnoxHble 3¢hupbl
33 YriaeBoabl 8 1




Hroro no pazneny 27
Pa3znea 4. A3oTcoaeprkaniue oprannyeckue coeIuHeHust

4.1 Amunbl. AMUHOKHUCITOTHL. benku 10
Hroro no pazneny 10
Paszgea S. BbicokOMOJIeKYIsIPHBIE COeAMHECHUS

5.1 [Tnactmaccel. Kayuyku. Bosokna 5
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOITPAMME




11 KIIACC

Kouun4vecTBO yacoB JJIeKTPOHHBbIE
HauMeHnoBaHuUe pa3/iesioB U TEM (uudposbie)
Ne i/ P KoHnTtpoabHbI IIpakTHyeckn bp
NPOrpaMmbIl Bcero o0pa3oBare/bHbIEC
e padoTbl e padoTbl
pecypchbl
Paszgea 1. TeopeTuueckue 0CHOBbBI XUMMU
Crpoenue atoMoB. Ilepuonnyeckuit
1.1 3aKkoH H [lepuoauyeckas cucrema 8
XUMUYECKUX
anemenToB . 1. MenaeneeBa
12 CrtpoeHue BemiecTna. .
' Muoroobpasue BemecTs
1.3 XHWMHUYECKHUE PEAKIIUU 1 1
1.4 PactBopsb1 1
1.5 DNEKTPOXUMHUYECKNE PEAKLIUN 1
Hroro no paznemny 34
Paznen 2. Heopranudeckasi Xumust
2.1 Meraibl 12 1 1
2.2 Hewmerannsl 10 1 1
Hroro no paszueny 22
Pa3zpnen 3. XuMus v :Ku3Hb
3.1 XUMHS U )KU3HD 5
Hroro no pazneny 5
Pazgea 4. [IpakTtukym. O0001enne 6 1 4




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo 4acos DJIeKTPOHHBbIE
Ne ara uu(ppoBbIe
Tema ypoka KoHnTpoabHbI IIpakTHyecku o bp
Bcero U3y4eH o0pa3oBaTeIbHbI
e padoThI e padoThI
n ust e pecypchbl
/
n
ITpeqMeT opraHNYeCKON XUMHH, e
1 el P 1 4.09.23
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE
Teopust cTpoeHMs] OPraHUYECKUX
2 coequHennit A. M. bytneposa, eé 1 8.09.23
OCHOBHBIE TOJIOKEHUS
[TpakTuueckas padorta Nel «KavectBeHHOE
3 OIpeleIeHUE YIiIepoaa, BOOopoaa u 1 1 15.09.23
XJIOpa B OPraHUYECKUX BEIICCTBAX)
CocTosHME ANEKTPOHOB B aTOME.
4 P 5 1 18.09.23
DneKTpoHHAas! TPUPOJAa XUMHUYECKOUN CBSI3U
Knaccudukamus
5 ¢ . 1 22.09.23
OpPraHUYECKUX COCTUHEHHI.
6 AJIKaHBI: COCTaB U CTPOCHHE 1 25.09.23
N3omepus ankaHOB U TOMOJOTUYECKUM
7 P 1 29.09.23
psaA
MertaHn — npoCTEHIINI MPEICTABUTEID
8 P peat I 2.10.23
QJIKaHOB.
9 [Tonyuenue u npuMeHEHUE ANTKAHOB 1 6.10.23
Permrenue 3agad Ha BEIBOJ MOJIEKYIIIPHOM
10 P 2 9.10.23
(OpMYJIBI YTIIEBOAOPOIOB.
11 [uknoankaHbl 1 13.10.23




12 KonTtponbHas pabota 1mo teme «AJIKaHbI 16.10.23
AJIKEeHBI: COCTaB U CTPOCHHUE,
13 . 20.10.23
roMoJjornyecku pan. Mzomepusi.
DTUJIEH U TIPOIUJIEH — MPOCTeiIme
14 MIpEACTABUTENN AIKEHOB. [lomydenne n 23.10.23
CBOICTBA.
[Tpaktuueckas padora Ne 2. «Ilomyuenue
15 " 27.10.23
STUJIEHA U U3yYEHHUE €r0 CBOWCTBY
Ankanuensl. byraauen-1,3 u
16 meTunoytaauen-1,3. [lomyuenue
CUHTETUYECKOTO KayuyKa U PE3UHBI
AJKHMHBI: COCTaB U OCOOEHHOCTH
17 CTPOEHUSA, TOMOJIOTUYECKUI PAI.
18 duznyeckre 1 XMMUYECKHE CBOMCTBA
QJIKUHOB
19 [Tony4yenue v npuMeHEHHUE ATIKUHOB
20 O060011eHrEe 3HAHMI TTO0 TeMe
«HemnpenenbHble yriaeBOAOPOIbI
21 Kontponbhas paboTa no teme
«HenpenenbHble yrieBOOPOABI
) ApeHbl. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE OEH30Ia.
23 XuUMHUYECKUE CBOMCTBA OEH301a
24 I'omonoru 6ensona
’s I'eneTnueckas CBsI3b yII€BOIOPOIOB,
MpUHAAJICKANUX K Pa3IMYHBIM KJlaccam
%6 [IpupoHbIe HCTOYHUKH YTIJIEBOIOPOIOB:

MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE




raspl, He()Th U KAMEHHBIN yTOJIb.

27 IlepepaboTka HepT. Kpekunr nedgru

)8 Kontponbnas pabota mo pazaeny
«YTIneBogopoabh»
[IpenenbHble OAHOATOMHBIE CIIUPTHI:

29 MeTaHoa 1 3taHoi. Ctpoenue. M3omepust.
Bonopoanas cBs3b. @u3znueckrue CBOMCTBA

30 XHUMUYECKUE CBOWCTBA U MOJTYyUYECHUE
CIIUPTOB.

31 MHOroaToMHbI€ CIIUPTHI: ITHUIICHTTUKOJIb
U TJIMLIEPUH

0 @DeHoJI: CTPOCHUE MOJIEKYJIBI,
(bu3HIeCcKre U XUMUYECKHUE CBOMCTBA,
MIPUMEHEHUE.

3 ['eneTndeckas CBsI3b CIIUPTOB C
YTJIEBOIOPOAAMHU

34 O0600menue 3Hanui Mo TeMe «CIUPTHI.
DeHOob»

15 Anpaerunbl: GopManbaeru u
aueTanbaerul. AUeToH

16 CBoiicTBa, NOJyYE€HUE U IPUMEHEHUE
QJIbJIETU]IOB

37 OAHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE
KHUCJIOTBI: MypaBbHHAs 1 YKCYCHas

38 OuU3NYECKHE U XUMUYECKUE CBOMCTBA
KapOOHOBBIX KUCHOT. [lonyuyenue.

39 [TpakTrueckas padora Ne 3. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIIOTBI»

40 I'enernyeckas CBs3b KMCIOT C JPYTUMHU




Kj1acCaMH OpraHHYCCKUX COC,Z[I/IHCHI/Iﬁ

CTeapI/IHOBaH " OJICMHOBAasA KHCJIOTHI, KaK

41 IIPEJICTaBUTENIN BBICIIUX KapOOHOBBIX 1
KHUCIIOT
[IpakTueckas pabora Ne4 «Pemenue

42 AKCIEPUMEHTAIBHBIX 3a7]a4 Ha 1
pacrno3HaBaHHe OPraHUYECKHUX BEIIECTB »

4 O6061menue o teme «CnupThl. DEHOJIBI. |
Anpaerunsl. KapOoHOBBIE KUCTOTBDY

44 MpbLia Kak COJIM BBICIIUX KapOOHOBBIX |
KHCJIOT, UX MOIOIIIee JeHCTBIE

45 XKupsl: rupoaN3, NPUMEHEHHE, |
OuoornuecKas poib JKUPOB

46 MpbL1a Kak COJIM BBICIIIUX KapOOHOBBIX |
KHCJIOT, X MOIOIIlee JeiCTBHIE

47 O06001IeHre ¥ TOBTOPEHUE 110 TEMaM: 1
«Cnoxublie 3¢pupbl. Kupbp»

48 Konrponsnas pabora 1
VYrneBojbl: cocTaB, KIaCCUPUKALMSL.

49 Baxwuerive npencTaBuTeNnu: riaoK03a, 1
bpykro3a.

50 XUMHYECKUE CBOMCTBA IITHOKO3BI 1

51 [Tonydyenue u npuMEeHEHUE TITHOKO3BI 1

52 Hucaxapuael. Caxapo3sa. 1

53 [Tomucaxapuasr. Kpaxmai. 1

54 [Tonucaxapunael. Llemnronosa. Bomokna 1

55 [TpakTudeckast padota Ne5 «Perenue 1




OKCIICPUMCHTAJIBHBIX 3a1a49»

O0600111EHIE IO TEME

56 «Kucnopoaconepxaiue 1
OpPraHUYECKUE COECAVHEHUS

57 AMMWHBI: CTPOCHHE U CBOWCTBAa aMUHOB |
IIPEIEIbHOIO Psijia.

58 AHUIMH KaK IpeICTaBUTEINb |
apoMaTHYECKUX aMHHOB.
AMUHOKHUCIIOTHI KaK aM(OTEpHbIE

59 OpPraHWYECKHUE COCTMHEHHUS, UX 1
Ouonornueckoe 3HaueHue. Ilentupi

60 benku kak npupoaHbIe 1
BBICOKOMOJIEKYJISIPHBIE COEIUHEHHUSI

61 CoiicTBa 6eiKOoB 1

& [TonsiTue 06 a30TCOMEPIKAIITIX 1
reTePOLUKINYECKUX COCTUHEHUSX.

63 KonrponsHas pabora 1

64 OcCHOBHBIEC TIOHATHSI XUMUHN 1
BBICOKOMOJIEKYJISIPHBIX COeTMHEHUIN

65 Kayuyku. CuHTETHUECKHE BOJIOKHA 1

66 O06001IeHne TI0 KypCy OpraHunYecKon I
XAUMUU

67 HTorosas koHTpoJIbHAs paboTa. 1

68 AHaM3 KOHTPOJIHHOM paObOTHI 1

OBUIEE KOJIMYECTBO YACOB 68

10 ITIPOTPAMME




11 KIIACC

Kouun4vecTBO yacoB DJ1eKTpO
H
No HbIE
Tema ypoka JlaTa uzy4yenust uudpos
KoHTpoJbHBI IIpakTHyeckn
I Bcero bl
e padoTbl e padoThblI
/ o0pa3oB
- ar
eJibHbIEe
pecypcebl
XUMHUYECKUM 371eMEHT. ATOM. DJIEKTpOHHAs ) 04.09.2023
KOH(Urypauus aToMoB 07.09.2023
3aK0H COXpaHEHUsI MaCChl U YHEPTUU 1 14.09.2023
[Tepuoanueckuii 3akoH. Pacnipenenenue
1 18.09.2023
AJIEKTPOHOB B aTOMax MaJIbIX TIEPHUOJIOB.
Pacnpenenenue 3nekTpoHOB B aTOMax
1 21.09.2023
OOJBIINX TEPUOJIOB.
[Tonoxenue B [ICXD Bonopoaa
poad, 1 25.09.2023
JAHTAHOUJIOB, aKTUHOMIOB.
BanenTHbIe BO3MOXHOCTH aTOMOB 1 28.09.2023
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHUYECKUX AJIEMEHTOB M UX
COEJIMHEHUH 110 TPYyIIaM U IEPHOJIaM.
1 2.10.2023
3HaueHue
MEPUOIUYECKOTO 3aKOHA U CUCTEMBI
xuMudeckux djementoB .M. Menaeneena
B Pa3BUTHH HAYKHU
Crpoenue BeniecTBa. XuUMHUYECKas CBS3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUS 1 05.10.2023
KOBAJIEHTHOM CBSI3M U MOHHOM CBSI3H
CocTaBiieHre 3NIeKTPOHHBIX (hopMyI ¢ 1 09.10.2023




KOBQJIEHTHOH CBS3BIO

10 Mertannuueckast U BOAOPOJHAs CBSI3b. 12.10.2023
11 IIpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYJL. 16.10.2023
2 g;l;z:xe kpuctaioB. Kpucrannnaeckue 19.10.2023
13 [TprunHBEl MHOTOOOpa3uUs BEIIECTB 23.10.2023
KonrponsHas padora o TeMmam
14 « Baxneimme XuMHUIeCKUE TOHITHUS U 26.10.2023
3akoHbI. CTpOEHHE BELIECTBA»
15 Krnaccndukarys XuMIU4ecKix peakiui. 6.11.2023
16 CKOpOCTh XMMUUYECKUX pEAKIUH 9.11.2023
17 Karanus 13.11.2023
18 z(l\?;vlmn:;;:oe paBHOBECHE U YCIIOBUS €T0 16.11.2023
19 ;’i11§;§:6meﬂne 110 TeMe « XMMHUUYECKHUE 20.11.2023
20 JlucniepcHble cUCTEMBI 23.11.2023
71 I()j;(:;(())il:)IBBLIpa)KeHHﬂ KOHIIEHTPaLUHN 27 11.2023
) Pemenue 3anau Ha HpI/IF(iTOBJIeHI/Ie ) 30.11.2023
pacTBoOpa C OIpPEeeIEHHON KOHIIEHTpaluen
[TpakTruueckas padorta Ne 1.
23 «IIpuroroBieHne pacTBopa ¢ 3aJaHHOU 04.12.2023
KOHIICHTpaIUE»
24 DNEeKTPOIUTHYECKAS JUCCOLUALIHS. 07.12.2023
[Tonsitue o BogoponHoM mokasarene (pH)
pacTBopa.
25 Peaximu nonHoro oomena 11.12.2023




I'maponus opraHuyecKux u

26 . 14.12.2023
HEOPTaHUYECKUX COCTUHCHHIA.

27 XUMHUYECKHE UCTOYHUKU TOKa 18.12.2023

)8 Psi cTaHmapTHBIX AIEKTPOTHBIX 21.12.2023
MOTEHIINAJIOB

29 Koppo3sus metanioB u ee npeaynpexaeHue 25.12.2023
OKHUCITUTENTEHO-BOCCTAHOBHUTEIIEHBIC

30 peakuuu. [ToHaTHe 00 3MEeKTpOIIHM3E 28.12..2023
pacIuiaBOB U PaCTBOPOB COJIEN

a1 KonTponbnas paborta Nel mo paznery 08.01.2004
«Teopernueckre OCHOBBI XUMHI)
MerTainibl, UX MOJIOKEHUE B
[Teproanueckoit cucreMe XUMHYECKUX

32 snemenToB Jl. U. 11.02.2024
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
aToMoB. OOmMe Gu3nvecKre CBONCTBA
METaJLIOB

33 O030p METAIUTHYECKUX DIEMEHTOB A- 15.01.2024
rpymni

4 OOuwmii 0030p METATUIMYECKUX 3JIEMEHTOB 18.01.2004
b- rpymm

35 Menp 22.01.2024

36 Hunk 25.01.2024

37 XI/IMI/I‘IGCKI/iG CBOIICTBA XpoMa, THUTaHa U UX 9.01.2024
COCIMHEHUA

18 XHUMHUYECKHE CBOMCTBA mfﬂee.a, HUKEIIb, 1.02.2004
TUTATHHA U UX COCTUHEHHM

39 Cn1aBbI METaJJIOB 5.02.2024

40 [Ipaktruueckas padota Ne 2. «Pemienue 2.02.2024

SKCIICPUMCHTAJIbHBIX 3a71a4 110 TCMC




«MeTtamiem»

41 Pemntenue 3amau 12.02.2024
KonrponsHas padora Ne2 o teme

42 P P 15.02.2024
«MerTaib»
Hewmetamibl, ux MOJIOXEHHE B
[leproanueckoil cucTeEME XUMHYECKUX

43 P 19.02.2024
anemenToB 1. . Meneneesa u
0COOEHHOCTH CTPOCHHS aTOMOB

44 CBolicTBa ¥ IPUMEHEHUE HEMETAIIIIOB 22.02.2024
OO01mmas XxapaKTepUCTUKA OKCHIOB

45 HEMETAJVIOB M KUCIIOPOICOIEPHKAIINX 26.02.2024
KUCJIOT

OKHUCIUTENBHBIE CBOMCTBA a30THOU U CEPHOU
46 P 29.02.2024
KHUCJIOT

CepHas " a30THASA KUCIOTA — IIOJYYECHUE U

47 p Y 04.03.2024
MIPUMEHEHHE

48 Bonopoansie coeqMHEHUSI HEMETAIIIIOB 07.03.2024
I'eHeTnyecKkas CBA3b HEOPTAHUYECKUAX U

49 P 14.03.2024
OpPraHUYECKUX BEIIECTB
O000111eHIE U cUCTEMATH3allNs 3HAHUH 110
TeMe «HeMeramably. Beranciaenus mo

50 y 18.03.2024
YPaBHCHUSM XUMHYECKHUX PEAKIIHIA U
TEPMOXUMHYCCKHE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenune

51 AKCIIEPUMEHTAIbHBIX 33/1a4 110 TEME 21.03..2024
"Hemertaanasr""»
KonTtponsHas padora 1o temam

52 P P 1.04.2024

«Metamne» U «Hemetamiby




XuMusS B IPOMBIIIIIEHHOCTH. [[pUHITUTIBI

53 MPOMBIIIJICHHOTO NPOU3BO/ICTBA 1 04.04.2024
54 [Ipou3BoACTBO UyryHa 1 08.04.2024
55 [TpousBoAcTBO cTanu 1 11.04.2024
56 Xumus B ObITY 1 15.04.2024
57 XuMuYeckasi IpOMBIIUIEHHOCTb U | 18.04.2024
OKpy’KaroIas cpena
[Tpaktrueckas padbotaNed «PereHue
58 HKCIIEPUMEHTAJIBHBIX 3a/1a4 110 1 22.04.2024
HEOPTraHUYECKOU XM
[IpakTruueckas padota Ne5 «Pemenue
59 SKCIEPUMEHTAIIBHBIX 3a1a4 110 1 25.04.2024
OPTraHUYECKON XUMID)
o | e
61 [Tpaktuueckas padora Ne7 «Iloxydyenue u 1 5 05.2024
cobupaHue W pacro3HaBaHUE Ta30B»
& O0001eHre U cUCTEMAaTU3aIMs 3HAHUH 110 6.05.2004
Kypcy
63 KonTponbHas padbota 1 13.05.2024
64 AHaM3 KOHTPOJIHHOU pabOThI 1 16.05.2024
65 PesepBHoOe BpeMms 1 20.05.2024
OBUIEE KOJIMYECTBO YACOB 63

1O [IPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI UIS1 YYHEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET
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