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IHHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma mo XWMHHM Ha YpOBHE cpemHero oOmero oOpazoBaHus pa3paboTaHa Ha
ocHoBe PenepasibHOTO 3aKkoHa OT 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
denepaunn», TpedOBaHUN K pe3yabTaTaM 0CBOCHUS (eiepalibHON 00pa30BaTeIbHON IPOrpaMMBbl
cpemHero  obmero  oOpazoanums  (POII  COO), mnpencraBieHHbIX B DeaepanbHOM
rocygapcTBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpemnogaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opranuzanusx Poccuiickort deneparmm,
peanu3yoImMX 0CHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI, U OCHOBHBIX TOJIOKEHUH «CTpaTerun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJTX0/I0B K pa3padoTKe MpOrpaMMBbI TI0 XUMHH, K OTIPEICTICHUI0 O0IIeH cTpaTernu
oOyueHus, BOCHIUTaHUS U Pa3BUTHUS 0Oy4aIOLIUXCs CPEACTBAMHM y4EOHOIO MpeaMera «XUMUs»
g 10—11 kiaccoB Ha 6a30BOM ypOBHE COCTaBWIM KOHLENTyanbHble nosoxenus @I'OC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LIeJIeH, coepKaHus, pe3ylbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumuyeckoe oOpa3oBaHHe, TOJy4aeMO€ BBITYCKHHUKaMU  00111e00pa3oBaTeIbHOM
OpraHu3alluM, SIBISETCS HEOThEMJIEeMOM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIy)KHUT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITIOYEBBIX
[IEHHOCTEH, MPUCYIINX [ETOCTHON CHCTEME XUMHUECKOTO 00pa30oBaHusl. DTH IIEHHOCTH KaCalOTCs
MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMHUPOBAHUS MUPOBO33PEHUS M O0IIEH KyJIbTyphl YeloBeKa, a
TaK)K€ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M MPUPOTHON cpeje.
Peanmusyercs xumuueckoe oOpa3oBaHuE OOydYaOIIMXCSA HAa YPOBHE CpEAHEro 0oOIIero
o0Opa3oBaHus cpeACTBAMU y4eOHOTO mpeaMeTa « XUMHUs», COAepKaHUe U MOCTPOSHHE KOTOPOTO
OTpeJieNieHbl B MPOrpaMMe MO XUMHHM € y4ETOM creruduKd HayKd XUMHH, €€ 3Ha4eHHs B
MO3HAHUU MPUPOJBI U B MaTepUalbHON >KU3HU OOIIECTBA, a TakkKe ¢ y4ETOM OOIIMX Lened u
MPUHIIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHME€ CHCTEMBbI CpeJHero oOuiero
oOpazoBanus B Poccutickoii deaepanum.

XUMHUS Kak 3JIEMEHT CUCTEMBI €CTECTBECHHBIX HayK urpact 0006}/}0 poOJib B COBpeMeHHOfI
OUBUIM3allU, B CO3JaHHNHU HOBOH 0a3bl MaTepHaHBHOﬁ KYJIbTYPHI. Ona BHOCHT CBOH BKJIaJ B
q)OpMI/IpOBaHI/IC pallOHAJIbHOI'O HAYYHOT'O MBIIIJICHUSA, B CO3JaHUC LCIOCTHOT'O MMPEACTABIICHUSA
00 OKpYyXKXaromeM MUPE KaK O CAUHCTBC IIPUPOJAbI U YCIIOBCKA, KOTOPOC @opMpreTCH B XMMHH Ha
OCHOBC TIOHUMAHHA BCIHICCTBCHHOI'O COCTAaBa OKPYXKAKOIICTO MHpPA, OCO3HAHUA B3aUMOCBA3U
MCKAY CTPOCHUECM BCIICCTB, UX CBOMCTBAMH M BO3MOKHBIMH 00JIaCTSIMHU IMIPUMCHCHHMUA.

TecHO B3aMMOICHCTBYSI C APYTMMH €CTECTBEHHBIMH HAyKaMU, XMMHSI CTaljla HEOThEMIIEMO
YacThI0 MHUPOBOW KYJIBTYpbI, HEOOXOJAUMBIM YCIOBHEM YCIICIIHOTO TpyJa U KH3HH KaKIOTO
yreHa oOmecTBa. CoOBpeMEHHas XHMHUSI KaK HayKa CO3UJATellbHAas, KaK HayKa BBICOKHX
TEXHOJIOTUH HampaBlieHa Ha peIIeHHe TJO0ATbHBIX MPOOJIEM YCTOHYMBOTO pa3BUTHS
YEJI0BEUECTBA — CHIPhEBOM, SHEPIETHYCCKOM, MUIIEBOH, YIKOJIOTHUECKON OE30MTaCHOCTH U OXPaHbI
3JI0POBBSL.

B cootBercTBMM C OOMIMMHU HENSIMH M NPUHLIMIAMH CpPEAHEro ooOIiero oOpazoBaHMS
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHS B JKHU3Hb COIIMYMA,
MIPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocraBisromMMHy npeaMeTa « XUMUs SIBISIFOTCSI 0a30Bble Kypehl — «OpraHuyecKkas XuMus»
1 «OO011ast 1 HeoOpraHu4ecKast XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAHUS KOTOPBIX SBIISIFOTCS
OCHOBBI 0a30BO HAyKH: CHCTEMa 3HAHUW MO0 HEOPraHMYECKOW XUMUH (C BKIIOUEHUEM 3HAHUH U3
oOmielt XUMHUK) U OpraHnyeckoil xumun. PopMupoBaHue TaHHON CUCTEMbI 3HAHUH IPU U3YUECHUH
npeaMeTa 00eceunBaeT BO3MOKHOCTh PACCMOTPEHHS BCEr0 MHOT000Opa3ys BEIIECTB HA OCHOBE
OOIIMX MOHSTUH, 3aKOHOB U TEOPUN XUMUH.

Crpykrypa coaepxkanusi KypcoB — «Opranudeckast xumusi» u «O0Ias 1 HeopraHuaeckast
XUMUsD» ¢(HOpPMUPOBAHA B MPOrpaMMe 10 XMMHH HA OCHOBE CHCTEMHOTO IMOJX0/Ja K W3YUYECHUIO
yu4eOHOro Mmarepuana ¥ OOyCJOBIEHAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpEJENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKON XHWMHHU BELIECTBa
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYEeCKHX COEIMHEHUH, a
TaK’K€ Ha YpOBHE CTEPEOXMMUYECKUX U IJIEKTPOHHBIX IMPEJICTaBICHUH O CTPOEHHUU BELIECTB.
Ceenenusi 00 M3ydyaeMbIX B Kypce€ BEIECTBaX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOKHBIX OMOJIOTUYECKH AKTHBHBIX COEAMHEHUH. B Kypce opraHnyeckoil XUMHUH IOJIy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero 0o0pa3oBaHus MepBOHAYaIbHbIE
MIPEJICTABICHUS] O XUMUYECKON CBSA3H, KJIACCU(PUKAMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOECHUS, O XMMUYECKON PEAKIINH.

[Tox HOBBIM yIJIOM 3peHHs] B IpeaMere «XuMus» 0a30BOTO YpOBHS paccMaTpUBAECTCS
W3YYCHHBIH Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETHYCCKUN Marepual M
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 TEPUOJMYSCKOr0 3aKOHA C OOIIETCOPETUYCCKMX W METOJIOJIOTHUYSCKUX TO3HUIIHM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
0OBSCHSIONIEH U IPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE O XUMUYCCKUX PEAKIUAX, UX CYIIIHOCTA M 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB aiieMeHTaMH  COJACPKAHUS, HMEIOUIUMHU
KyJIbTYpOJOTHYECKUA W TIPUKJIQJAHOW XapakTep. OTH 3HAHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B I03HABaTEIbLHOW U
MPAKTUYECKOUW JIEATEIIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHHTAHHUIO YBaXEHHUS K IPOIECCY
TBOpYECTBA B 00JIACTU TCOPUU M MPAKTUUYCCKUX MPHUIOKCHUA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XMMHEH,
KPUTHYECKH OCMBICIIUBaTh MH(MOPMALIUIO U MPUMEHSTHh €€ I MOIMOJHEHUS 3HAHWUN, pelIeHUs
MHTEJUJIEKTYaJbHBIX M JKCIIEPUMEHTAIIBHBIX HCCIENOBATEeNbCKUX 3a7ad. B 1enomM coaepkanue
yueOHoro nmpeamera «XUMHUs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (OPMHUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUYECKON OCHOBBI Il TTOHUMaHUsl GUIOCOPCKUX UACH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBICHUN MyTEM IKCIIEPUMEHTA
U pelieHHs] MPOTHUBOPEUYHI MeXay HOBBIMU (aKTaMU U TEOPETUUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B nnane pemrenus 3aa4 BOCIUTAHUS, PA3BUTUS U COIUATM3AIINH O0yJaIOIINXCS IPUHSTHIC
MPOrpaMMONl MO XUMHHU TOJXOJbl K OIMpPENETICHHUIO COJEp>KaHUs W TOCTPOCHHUS IpeaMera
npeaycMaTpuBaoT (GOPMUPOBAHWE YHUBEPCAIBHBIX Yy4eOHBIX NEHCTBUM, MMeronux 0a3oBoe
3HAUEHUE U PA3IMYHBIX BHJOB JEATEIBHOCTH: pPEIICHUS MpoOieM, MOWCKa, aHaIW3a Hu
00paboTku UWHPOpPMAIUK, HEOOXOMUMBIX ISl MPUOOPETEHUS OTbITa MPAKTUYECKOW U
HCCIEN0BATEILCKON NeATEILHOCTH, 3aHIMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMHU.



B mpaxTuke npenoaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHusl, TaKk U
Ha YpOBHE Cpe/iHero o01iero o0pa3zoBaHus, IpU ONPEAEICHUN COIEP/KATEIbHON XapaKTEPUCTUKU
Lene HW3ydeHHs IpeiMeTa HalpaBlIE€HUEM IE€PBOCTENEHHON 3HAYMMOCTH TpaJWLIMOHHO
npu3Haércss (HOPMUPOBAHHE OCHOB XMMHMYECKOW HAyKM Kak 00JacTd COBPEMEHHOTO
€CTECTBO3HAHMUS, IPAKTUUECKON I€ATEIbHOCTH YEJIOBEKA U KaK OJJHOT0 U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOIMYECKON TOYKM 3pEHMsI TaKOM MOJAXOA K ONPENENICHUIO LeJIel U3Y4YEeHUs
IpeMeTa SBJISETCS BIOJIHE OIPaBIaHHBIM.

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

(dbopMupOBaHUE CUCTEMBl XMMHUYECKHX 3HAHUN KaK Ba)KHEUIEW COCTABJISIONIECH €CTECTBEHHO-
Hay4YHOUW KAapTHHBI MHpA, B OCHOBE KOTOPOM JIeKaT KIIFOYEBBIC MOHATHA, (yHIaMEHTAJIbHbBIC
3aKOHBI U TEOPUU XUMHH, OCBOCHUE SI3bIKa HAYKH, YCBOEHNE U IIOHWUMAHHE CYIITHOCTHU JOCTYITHBIX
0000I1IeHNIT MHUPOBO33PEHUECKOTO XapakTepa, O3HAKOMJICHHE C HCTOpHUEH WX pa3BUTUS U
CTaHOBJICHUS,

dbopMupoBaHHE W pa3BUTHE NPEACTABICHUM O HAYYHBIX METOJaX TO3HAHUSA BEIIECTB U
XUMUYECKUX PEeaKINi, HEOOXOTUMBIX I NMPUOOPETEHUST YMEHHN OPUEHTUPOBATHCS B MHPE
BEIIIECTB U XUMHYECKHUX SBJIICHUM, UMEIOIIINX MECTO B TIPUPO/IE, B TPAKTUUECKON U TIOBCETHEBHOM
JKU3HU,

pa3BUTHE YMEHHUH W CIIOCOOOB NEATEITHLHOCTH, CBA3aHHBIX C HAOIOJEHHUEM M OOBSICHEHHWEM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTI0IEHUEM MPaBUIT 0€30MacHOTO OOpaIIeHHs C BEIIECTBAMMU.

Hapsiny ¢ aTuM, coaeprkaTelibHas XapaKTepUCTHKA IeIeH W 3a1ad M3y4YCHHs TpeMeTa B
MPOrpaMMe 10 XHMHH YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMH B
cucTemMe cpeaHero oomero oopasopanus. CeroaHs B MPENoIaBaHN XUMHUH B OOJIBIICH CTETICHU
oTIa€TCs MPENOYTEHUE TIPAKTHYSCKON KOMIIOHEHTE COJICP)KaHUS 00YICHHS, OPUCHTUPOBAHHOMN
Ha TOJTrOTOBKY BBITYCKHHKA 00II€00pa3oBaTeIbHON OpraHU3alliK, BJIAJICIOINIETO HE HaOOpOM
3HaHHWH, a (DYHKIMOHAIBHON TI'PAMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTHBHOTO
MOJIyYCHUS 3HAHUW U IIPUMEHEHUS UX B PEATLHOM )KU3HU JIJIS PEIICHUS MPAKTHYCCKHUX 3a7a4.

B cBa3m ¢ aTUM IIpyu MH3YYCHHH IIpCIAMETa «XHUMHUS JAOMHUHHPYIOIIECE 3HAYCHUC
HpI/IO6p€TaIOT TakKuC LICJIN U 3aJa4M, KaK:

ajgarnTanus 06yqa10u11/1xc51 K YCJIOBUSAM AMHAMHWYHO Pa3BHUBAIOUICTIOCA MHUPaA, (bOpMI/IpOBaHI/Ie
HUHTCJUICKTYAJIbHO pa3BHTOﬁ JINYHOCTHU, TOTOBOH K CaMOO6p330BaHI/IIO, COTPYAHHNYICCTBY,
CaMOCTOATCIIbHOMY IPUHATHUO TI'PAaMOTHBIX pe].].[eHHfI B KOHKPCTHBIX JKU3HCHHBIX CUTYyalUAX,
CBsA3aHHBIX C BCHICCTBAMU U UX IPUMCHCHHUCM ;

dopmupoBaHHEe y OOYYArOIIUXCS KIIOYEBBIX HABHIKOB (KJIIOYEBBIX KOMIIETCHIINH),
UMEIOLINX YHUBEPCAJIbHOE 3HAUCHHE /ISl PA3JIMYHBIX BHJOB ACATEIHLHOCTU: PEIICHHUS MPOOIIEM,
MOMCKA, aHaInW3a M 00paboTKM HMHPOpPMALMHK, HEOOXOMUMBIX JUIsl HPUOOPETEHHs OIbITa
NEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMH HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMUYECKUX MPOLIECCOB
Ha OpraHU3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BHUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIJIEKTYATbHBIX U TBOPUECKUX CIOCOOHOCTEH
oOydaronuxcs: CrIoCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUS MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIE30BaTh COBPEMEHHBIE WH(OPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl IOWCKA M aHaliu3a yueOHOU U HayYHO-TIOMYISPHOM HHPOPMAITMH XUMUYIECKOTO
COJICpKaHUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUAIOIIMXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBINIJICHHUS,
HAOJII0IaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbleé OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, NPU MUIAHUPOBAHUHU U IPOBEICHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIMTaHHUE y 00yJaroUINXCsl yOKIEHHOCTH B TYMAHUCTHYECKOM HAITPABICHHOCTH XUMUH,
e BaXHOW pONM B PEHICHWH TIOOATBHBIX MPOOJIEM pPALMOHAIBHOTO MPUPOAOTIOIH30BAHUS,
IIOIIOJIHEHUST DHEPreTUYECKUX PECYpCOB M COXPAHEHHUs IPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00X0IMMOCTH OEpeKHOTO OTHOMICHHUS K MPUPOJIE M CBOEMY 3JI0POBbBIO, a TAK)KE MPHOOPETCHHUS
OIIBITA UCIIOJIB30BAHUS MTOJYYCHHBIX 3HAHUW UL IPUHATHS IPAMOTHBIX PEIICHUN B CUTyalUsX,
CBSA3aHHBIX C XMMUYECKUMH SIBJICHUSAMMU.

B yueOHOM mutane cpemHero o01mero oopa3oBaHHs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeI[MCTHOﬁ oOnactu ((ECTGCTBGHHO-HaquBIG MpEaAMETBID.

OO01mee 9nCIO YacoB, OTBEAEHHBIX JIJIS M3YYCHHs] XHMMHH, Ha 0a30BOM YPOBHE CPEIHETrO
obmrero oopazoBanusi, coctaisieT 68 yacos: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kiacce
— 34 gaca (1 gyac B HezemIO).

COJEP)KAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPTAaHMYECKOH XUMHUHT

[Ipenmer opraHuueckod XuMuH: €€ BO3HMKHOBEHHE, pa3BUTHE U  3HAUCHUE
B IIOJIyYEHUH HOBBIX BEIIECTB M MaTepHaloB. TeopHus CTPOCHUs OPraHUYECKUX COCAMHEHHH A.
M. ByrnepoBa, e€ ocHOBHbIE MOJOXKeHUA. CTPYyKTypHble (OPMYNIbI OpPraHMYECKUX BELIECTB.
I'omonorust, u3oMepus. XuMHUecKas CBSI3b B OPIaHUYECKUX COEAUHEHMSX — OJUHApHBIE U
KpaTHbIE CBA3H.

Hpe,[[CTaBJ'IeHI/Ie 0 KHaCCH(bHKaHHH OpPraHn4YCeCKUX BCILICCTB. HOMeHKJ'IaTypa OpraHu4eCKux
COCIUHEHMI (CI/ICTCMaTI/I‘{CCKa}I) U TPUBHUAJIbHBIC HA3BAHU A BaKHEUIIIUX HpeHCTaBHTCHCﬁ KJIaCCOB
OpraHn4YCeCKuUX BCHICCTB.

OKCHEepUMEHTAIbHBIC METOJIbl M3YUYCHUS BEIISCTB M WX MPEBPAIICHUM: 03HAKOMJICHHE C
o6pa3uaMH OpraHu4YeCKuUX BCIICCTB W MATCpUAIaMH Ha UX OCHOBEC, MOACIUPOBAHHUEC MOJICKYJI




OpraHMYECKUX BEILECTB, HAOJIOJEHUE M ONMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPraHUYECKUX BELECTB IPU HAarpeBaHuu (IJ1aBjieHNE, OOYIIIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, T'OMOJIOTMYECKMH pPsA. MeraH M 3TaH — NpocTennine
IIPEICTaBUTENN AIKAHOB: (PU3NYECKHE U XMMHUECKHUE CBOMCTBA (PeaKMy 3aMEIECHHS U TOPEHMUS),
HAax0’KJICHHE B IIPUPOJIE, IIOJIyYCHHUE U IIPUMEHEHHUE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psa. DTHIIEH U MPOIMWIEH — MpOCTeIne
MIPEJICTAaBUTENIN AJKEHOB: (PU3MUECKHE U XUMHUYECKHE CBOMCTBa (peakiuu T'HIAPUPOBaHUS,
raJIor€HUPOBAHUS, TUIpATALlUU, OKUCIEHUS U MOJIMMEPHU3aLINN), TOJIyY€HUE U IIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u MerunOyramueH-1,3: cTpoeHue, BaKHEHIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3HUHBI.

ANKUHBI: COCTaB U OCOOEHHOCTHM CTPOEHHS, TOMOJIOTHYECKHH psia. AleTuieH —
MPOCTENIINI IPEICTaBUTENb AIKUHOB: COCTaB, CTpOeHHUE, (PU3NUECKue U XUMHUYECKUE CBOMCTBA
(peakuuy ruIpUpOBaHUSs, raIOreHUPOBAHUS, TUAPATAIMH, TOPEHUS), IOJyIEHHE U TPUMEHEHHE.

Apensl. beHzois: cocraB, cTpoeHHe, (U3MYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
raJIOTEHUPOBAHUS W HUTPOBAHUS), TMOJydeHHE W MpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuuecKue ceolcmea (Peakyuu 2ai02eHUpOBaAnUs U HUMPOBAHUS), NOYUEHUe U
npumeHenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckas  CBSI3b  MEXKJIY  YIVIEBOJOPOJAMHU,
MPUHAUISKAITIME K Pa3JIMYHBIM KJaccaM.

[IpupoHBIE UCTOYHHUKH YIIIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHBIE HE(TSHBIC Ta3bl.
Hedts u e€ mpoucxoxaenne. CriocoObl nepepadboTku HeTH: IEperOHKA, KPEKUHT (TEPMUYECKUM,
KaTauTUYeCKuii), muponu3. I[lponykTel mepepaboTku HedTH, UX TPUMEHEHUE B
MPOMBIIICHHOCTH U B ObITY. KaMEHHBIH yroJib ¥ MPOYKTHI €0 MepepadoTKH.

OKCIIepUMEHTAJIbHBIC METOAbI M3YVUCHHS BCIIECTB M MX IPEBPAIICHUN: 03HAKOMJICHHE C
o6pa3uaMH Im1acTMacC, KaydyKOB W PE3HMHbI, KOJUICKIIUH «He(l)TI)» u ((yFOJIB)), MOJCIIMPOBAHUC
MOJICKYJT YIJIECBOAOPOAOB W TaJOI'€CHOIIPOU3BOAHBIX, IIPOBCACHUC IPaKTUYECKOU Da6OTBI:
IMOJIYYCHHEC O3THJICHA U N3YUCHUEC €TI0 CBOMCTB.

Pacuérnbie 3agaun.

Breruucnenuss 1o YpPaBHCHHUIO XUMHYCCKOM pe€akuuun (MaCCLI, O6’béMa, KOJIN4YCCTBaA
HCXOJHOI'O BEHICCTBA UJIU ITPOAYKTA PCAKIUU 110 NU3BECTHBIM MACCE, O6’LéMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

Kuciopoaconep:kamye opraHudeckne coeTnHeHn st

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIHPTHI. MeTtaHo W 3TaHOII: CTPOCHHUC, (I)I/I3I/II-ICCKI/IC u
XHMHUYECKHE CBOMCTBa (peaKI_II/II/I C AaKTHUBHBIMH MCTAJJIaMH, T'aJIOTCHOBOAOPOAaMHU, FOpeHHe),
IPUMCHCHUC. BO,I[OpOI[HBIe CBA3U MCKAY MOJICKYJIaMU CITUPTOB. I[eﬁCTBHe MCTAHOJIa 1 3TaHOJIa
Ha OpraHu3M 4YCJIOBCKaA.

MHoroaToMHbIE CIIUPTHI. OTUICHIJIUKOIbL U TJIMIOCPHUH: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XHMHUYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO ICJIOYHBIMU METAJlJIaMU, KAYCCTBCHHAS PCAKIIUA Ha



MHOTOAaTOMHbIE CHupThl). JleiicTBue Ha opraHu3sM uesjoBeka. [IpuMeHeHue TriuLEepuHa U
STUJICHTJIUKOJISA.

@DeHoJI: CTpOEHUE MOJIEKYJIbI, PU3UUECKUE U XUMUYECKHUE CBOWCTBA. TOKCUYHOCTH (heHoa.
[Tpumenenue deHomna.

Anpaerunbl U kemowusl. DopMallblieTHa, aleTalbIerua: CTPOoeHHe, (U3HUYECKUE U
XUMHUYECKUE CBOMCTBA (pEaklMM OKHUCJICHUS U BOCCTAHOBJICHMS, KaYECTBEHHBIEC PEAKIINH),
MOJIy4eHUE U IPUMEHEHHE.

OI[HOOCHOBHI)IC HpCIICJII)HI)IC Kap6OHOBI)I€ KHCJIOTHI. MypaBI)I/IHaSI 158 chyCHas[ KHUCJIOTHI:
CTpOeHHe, PU3NUECKHe U XUMHUECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIIOT, PEaKIIHs
sTepuduKalNK), TOoJydeHne ©u mnpuMeHeHue. CTeapuHOBass W OJIEMHOBAsT KHUCJIOTHI Kak
HpeHCTaBI/ITCJ'II/I BBICIIIUX Kap6OHOBBIX KHUCJIOT. MBIJ'Ia KakK COJIN BBICHINX Kap6OHOBI>IX KHCJIOT, UX
MOIOIIee JeHCTBHE.

CrnosxHble 3¢upbl Kak IPOU3BOJHbIE KapOOHOBBIX KUCIOT. I'MApONN3 CIOKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckast posb ) KHpPOB.

VYrieBojapl: cocTaB, KiIacCU(PpHUKAIUS YIIIEBOJI0B (MOHO-, TU- U TIOJIMcaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHS] MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3auMoeicTBue ¢ ruapokcuaoM Meau(ll), okucnenne aMmMuadHbIM pacTBOPOM OKCHA
cepeopa(l), BoccraHoBneHHEe, OpOKEHUE TIIOKO3bI), HAXOXKJEHWE B TMPUPOJE, MPUMEHEHHUE,
ounonornueckast poib. ortocunTe3. PPyKTO3a KAaK U30MEDP TITFOKO3HI.

Kpaxman u nemmronosa kak npupojaHbie noaumepbl. CTpoeHre Kpaxmaia U IeJITI0N03bI.
duznyeckue U XMMHUYECKHEe CBOMCTBA Kpaxmaina (TUIpoJIn3, KaueCTBEHHAs peakius ¢ HOJIOM).

BKCHCQI/IMCHT&HBHHG MCTOABI HM3YYCHHA BCHICCTB W HX H[)CB[!&![!GHHﬁ: IMPpOBEACHUC,
Ha6J'IIOI[eHI/Ie U OIIMCAaHUC ACMOHCTPAMOHHBIX OIIBITOB: T'OPCHUC CIHUPTOB, KAUYCCTBCHHELIC

peaKkiMyu OJHOATOMHBIX CIUPTOB (OKucieHue d3raHona okcuaoM wmeau(ll)), MHOTOATOMHBIX
cnupTOB (B3amMojielicTBre riulepuHa ¢ ruapokcuaomM wmemu(ll)), ampaerumoB (OKucIeHHE
aMMHa4YHbIM pacTBopoM okcupa cepedpa(l) u ruapoxcunom meau(Il), B3anmopeiicTBre Kpaxmanna
C MOJIOM), TIPOBEJICHHE MPAKTUYECKON paObOTHI: CBOWCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Breruucnenuss 1o YpPaBHCHUIO XUMHYCCKOM pe€akuuun (MaCCLI, O6’béMa, KOJIN4YCCTBaA
HCXOJHOI'O BEHICCTBA UJIU ITPOAYKTA PCAKIUU 110 NU3BECTHBIM MACCE, O6’LéMy, KOJIMYCCTBY OJJHOT'O
N3 UCXOJHBIX BCHICCTB HUJIU ITPOAYKTOB peaKHI/II/I).

A30Tcozlep>1<aume OpPTraHU4Y€CKUC COCANHCHUSI.

AMUHOKHUCIIOTHI KaK aMmpOoTepHbIe OpraHnyecKrue coequHeHus. OU3NYECKUEe U XUMUYECKHE
CBOMCTBAa aMUHOKHCIOT (Ha mpuMmepe rMIMHA). buonormueckoe 3HauU€HHWE AMHHOKHUCIIOT.
Ilenrtuabl.

benku kak MMPpUPOAHBIC BBICOKOMOJICKYJIISAPHBIC COCIUHCHMUA. HepBI/I‘-IHa}I, BTOpHUYHasA "
TPETUYHAsA CTPYKTYpa OcnkoB. XUMHUYECKHE CBOMCTBA OCIKOB: T UApOoJIn3, ACHATypalus,
KauCCTBCHHLIC PCAKIIUHN HA OCIIKH.



SKCHGDI/IMCHTEUIBHLIC MCTOAbI M3YVUYCHHA BCHICCTB U HUX HDCBDaH.IeHHﬁI Ha6JIIOI[€HI/Ie n
ONMHUCAaHUC JCMOHCTPALMOHHBIX OIIBITOB: ACHATYypalusa 6CJIKOB Ipu HarpeBaHuu, LIBCTHLIC
peakiuu OeIKOoB.

BBICOKOMOJ’IeKyJIﬂprIe COCAMHCHUSA

OcCHOBHbIE TIOHATUS XHMHUU BBICOKOMOJIEKYJIIPHBIX COEIMHEHHUI: MOHOMEp, IMOJHMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEIHss MoJeKyilsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — [TOJIMMEPU3aLUs U TOJIMKOHICHCAIHSL.

SKCHCDI/IMGHT&]II)HI)IC METOJIbl M3YYCHHUS BEIISCTB M MX IMPEBPAIICHUN: O3HAKOMIICHHE C
o6pa3uaM1/I MNPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, ILTACTMACC, KAYy4YKOB.

MexnpeaMeTHBIE CBSA3H.

Peanu3zanus MexInpeIMeTHBIX CBSI3eH NMpU M3y4eHUM opraHudeckod xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOLIMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MTOHSATHH, SBIIIOIIMXCSA CHCTEMHBIMH JUISl OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuiue ecTeCTBEHHO-HAay4yHbI€ TOHATHA: SBJICHHWE, HAay4yHbIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccu(uKaluus, TIEepUOJUYHOCTh, HaOIIOJIEHHE, W3MEpEHHeE,
JKCIIEPUMEHT, MOJICITMPOBAHUE.

dusnka: MaTepusi, JHEPrUs, Macca, aToM, JIEKTPOH, MOJIEKYJa, YHEPTeTUUECKUA YPOBEHb,
BEIIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSTHUE BEIIeCTBa, (PU3NUYECKHE BETUIHHBI M TUHUIIBI UX
U3MEPECHUSI.

buonorus: kmerka, opraHusMm, Ouocdepa, oOMeH BemecTB B opranm3Me, (POTOCHUHTE3,
OMOJIOTMUECKH aKTUBHBIE BEIECTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEpPMEHTHI).

I'eorpadust: MuHEpasbl, FOpHbIE MOPO/IbL, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.
Texnonorus: numieBble MPOAYKThI, OCHOBBI PAllMOHATILHOTO MUTAHUS, MOIOIINE CPEJICTBA,

JICKAPCTBCHHBIC 1 KOCMCTHUYCCKHUEC ITpeIIapaThbl, MaT€pHralibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX
BOJIOKOH.



11 KJIACC

OBLIAA U HEOPTAHUYECKASA XUMMUSA

TeopeTl/l'{ecRne OCHOBbI XUMHH

XUMHUYECKUN dJIeMEHT. ATOM. Slapo artoma, H30TOMBI. DJEKTPOHHAs 000J0YKa.
DHepreTUyYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacmpesiesieHusT 3JIEKTPOHOB TI0 OPOUTAISIM B aTOMax 3JIEMEHTOB TIEPBBIX YETHIPEX MEPHOOB.
DneKTpoHHas KOHQUTypalus aTOMOB.

[lepmognueckuit 3akoH u Ilepmoanueckas cucTtemMa XHMHYECKUX dneMeHToB [l
N. MengeneeBa. Csizb NEpUOAUYECKOr0 3akoHa M [leproauyeckoil CHUCTEMBbl XMMHUYECKUX
anemeHToB J[. . MeHneneeBa ¢ COBpEMEHHON TEOPUEN CTPOECHHSI aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEILIECTB
0 Tpynmnam M rnepuojiaM. 3HaueHHe NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHWMHYECKash CBs3b. BUAB XUMHYECKOW CBS3M (KOBaJCHTHAs
HETIOJISIpHAsT W TIOJISIpHAsl, MOHHAsA, MeTajuindeckas). MexaHu3Mbl 00pa3oBaHHUS KOBAJCHTHOM
XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DIIEKTPOOTPUIIATENBHOCTh. CTeneHb OKUcaeHUs. IOHbI: KAaTUOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO M HEMOJEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BELIECTBA. THIBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAIINYECKON PEIIETKHU.

Ilonsatue o AUCIICPCHBIX CUCTEMAaX. HUctuaHBIE M KOJUIOMJIHBIC paCTBOPHLI. MaccoBas JOJIA
BCIICCTBA B paCTBOPC.

Knaccmbnxaum[ HCOPraHUYCCKHUX COCHHHGHHﬁ. HOMGHKJ’IaTypa HCOPraHNYCCKHX BCIICCTB.
I'eneTnyeckas cBs3b HCOPraHNYCCKUX BCUICCTB, IIPUHAICIKAINNX K PA3JIMUYHBIM KJIaCCaM.

Xumuyeckas peakiusa. Krmaccudukanus XUMHUYECKUX peEaklIMii B HEOPraHUYECKOW u
OpPraHMYECKON XUMUU. 3aKOH COXPAHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHMsI U IPEeBpalleHUs
SHEPrUM MPU XUMUYECKUX PEAKIUSIX.

CkopocTb peakiuu, €€ 3aBUCHUMOCTb OT pa3iM4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnyeckoe paBHOBecHe. DakTOpbl, BIMSAIOIIME HA COCTOSHHE XMMHYECKOTO DPABHOBECHS.

[Tpunnun Jle [Hlartense.

3J'IeKTpOJ'II/ITI/ILIeCKaH JUCCoIranus. CunbHbIe U ciia0Oble DJICKTPOJINTHI. Cpena BOJHBIX
pacTBOPOB BCIICCTB: KHUCJIasd, HCﬁTpaHBHaH, oIejIo4Has.

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkiuu.



OKCIIEpUMEHTAJIbHBIE METO/bl M3YYEHHs BEIIECTB M WX NPEBPAIICHUN: JAEMOHCTpaLus
tabmun, «[lepuogudeckass cuctema xumudeckux syeMmeHToB J[. V. MeHneneeBa», u3ydeHue
Mozenei KPUCTAJIINYECKUX PELIETOK, HaOIroIeHNe
U ONKCaHHUE JEMOHCTPAIIMOHHBIX U JIA00OPATOPHBIX OMBITOB (Pa3sIo’KEHHE MEPOKCHAA BOIOPOIa B
IIPUCYTCTBUM  KaTalu3aTopa, OIPEICIIEHUE Cpeapl pacTBOPOB BEIIECTB C  I[TOMOLIBIO
YHUBEPCAJIBHOTO MHJAMWKATOPA, PEaKMU MOHHOTO OOMEHa), MPOBEACHUE NMPAKTUUECKONH pabOThI
«BnusiHue pa3nuyHbpIX GaKTOPOB HA CKOPOCTh XUMUUYECKOM peakLum».

Pacuérnbie 3a1a4u.

Pacuérel 10 ypaBHEHHUAM XMMHUYECKUX PEAKIUH, B TOM YUCJIE TEPMOXUMUYECKNAE PACUETHI,
pPacy€ThI ¢ UCIOIB30BAHUEM ITOHATUS «MACCOBast JOJISI BEIIECTBAY.

Heopralmqeacaﬂ XUMMUA

Hewmerannsl. [Tonoxxenue HemetanioB B [leproauyeckoit cucteMe XUMUYECKUX DJIEMEHTOB
. U. MenneneeBa u 0COOCHHOCTH CTpO€HUsI aromMoB. dDu3nyeckue CBOWCTBA HEMETAJUIOB.
AmtoTponsi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cephl, hochopa u yriaepoaa).

XWMHUYECKHE CBOWCTBA BAKHEWIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3oTra, (ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpumeHeHre BaKHEUIINX HEMETAIIIOB U UX COCAMHEHUM.

Meramnel. [lonoxxenue MetaisioB B Ilepuoauyeckoil cucteMe XUMUYECKUX AJeMEHTOB /I,
N. MenneneeBa. OcOOEHHOCTH CTPOCHHSI AJICKTPOHHBIX 000J104eK aTOMOB MeTauioB. Oomue
¢uzuveckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METAJIJIO0B.

XWMHUYECKHE CBOMCTBA BAKHEHIIMX META/UIOB (HATPHH, KaJWid, KaJdblUi, MarHwi,
QTFOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHU.

O6H_[I/Ie CIIOCOOBI IMOJIYYCHUA MECTAJIJIOB. HpI/IMCHeHI/Ie METAaJIJIOB B 6BITy N TCXHHUKCE.

OKCIIEpUMEHTANIbHBIE METOJIbl M3Y4YEHUs] BEIIECTB W MX MPEBpPALICHUN: H3yYCHHE
KOJUICKIINH «MeTaJulbl M CIUTaBbI», 00pa3loB HEMETAJIIOB, PEIICHHE AKCIIEPUMEHTAIBHBIX 3a/1a4,
HaOJIIO/ICHUE W OIUCAHHME JIEMOHCTPAIMOHHBIX W JITA0OPAaTOPHBIX OIBITOB (B3aWMOJICHCTBHE
THJIPOKCHUIA AFOMUHHSI C PACTBOPAMH KUCJIOT U IIIEI0YCH, KAUeCTBCHHBIC PEaKIMK Ha KaTHOHBI
METAJLIOB).

Pacuérnbie 3agaun.

Pacuérsl Macchl BeliecTBa Wi 00bEMa razoB Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, pacy€Tbl Macchl (00bEMa, KOJIUYECTBA
BEIIECTBA) MPOJYKTOB PEaKIMH, €CIIU OJHO U3 BELIECTB UMEET IPUMECH.

XumMus M ;KH3Hb

Ponb xumMum B oOecrieueHrn BKOHOFHHGCKOﬁ, Z-)HepFCTI/I‘{CCKOﬁ U OHUILIEBOM 6C3OH8.CHOCTI/I,
Pa3sBUTUH MCIAUTTUHBI. ITonstue o HAayY4YHbIX MCTOAAaX IMO3HAHUW BEIICCTB U XUMHNYCCKHUX pCaKI_II/If/'I.



HpeﬂCTaBHeHI/IH 00 O6H_II/IX HAaYYHBIX [IPUHIUIIAX HPOMBIIIJICHHOT'O ITOJTYYCHUA BaXXHEHUIITHX
BCIICCTB.

UYenoBek B MHUpE BEIIECTB W MAaTEpUAJOB: BaKHEHIIME CTPOUTEIBHBIE MaTEpHUalIbl,
KOHCTPYKIIMOHHBIE MaTepUaJbl, KPacCKH, CTEKJIO, KEpaMMKa, MaTepHalbl Ul DJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPTaHUYECKUE ¥ MUHEPAIbHBIEC yI00pEHUSI.

XuMHUs U 370pOBbE YEJIOBEKAa: MpaBUJIa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparos,
IIpaBUIIa 0e301macHoro HCII0JIb30BAHUS IIpernapaToB ObITOBOM XUMUHU

B IIOBCEIHEBHOU KU3HHU.

MexnpeaMeTHBIE CBSA3H.

Peanu3anus MexmpeIMETHBIX CBsI3€H NPU M3Y4eHUHU OO1Iel 1 HeopraHuueckoi Xumun B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 UCIOJb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHbIX TOHSITHUM, TaKk
U TIOHATUH, SBISIOIIUXCS CUCTEMHBIMU JUISl OTAEIBHBIX IMPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO6mue ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAYYHBIN (paKT, TUTIOTE3a, 3aKOH, TEOPHUSI, aHATIU3,
CUHTE3, Kiaccu(duKaus, TMNePUOJUIHOCTb, HAOTIOACHUE, OKCIIEPUMEHT, MOJICITUPOBaHUE,
W3MEpPEHHUE, SIBJICHUE.

®dusuKa: MaTepusi, dHEpPrus, macca, aToMm, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, W30TOI,
PaaMo0aKTUBHOCTh, MOJIEKYJla, SHEPTeTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe

COCTOSAHHE BCIICCTBA, (1)I/ISI/I‘IGCKI/IG BCJIMYMHBI U CAUHUIBI UX U3MCPCHUA, CKOPOCTh.

buonorusi: knerka, opraHumsM, 3KocHcTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BELIECTB B OPraHU3ME.

I'eorpadust: MuHEpasbl, FOpHBIE MOPO/IbL, MIOJIE3HBIE CKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosornus: XuMH4IeCKast IMPOMBIINIJIICHHOCTh, METAJIJIYPrus, IPOU3BOJCTBO CTPOUTECIbHBIX

MaTcpuajiosn, CEIIbCKOXO03SMCTBEHHOE IMPpOU3BOJCTBO, MU eBas IMPOMBIIIJICHHOCTD,
(bapMaL[eBTI/I‘IeCKaH IIPOMBIIIJICHHOCTD, IMPONU3BOJACTBO KOCMCTHYCCKUX npcriapaTtos,
IIpOU3BOACTBO KOHCTPYKOHOHHBIX MaTcpuralion, QJICKTPOHHAs IMPOMBIINIJICHHOCTD,
HAaHOTCXHOJIOI'UH.

INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOI'PAMMBI 110 XMMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUMA



JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pE3ylIbTaTaM OCBOCHUS OOYYaAFOIIUMHUCS
MporpaMM CpeAHero oOmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U TPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM Juid pa3palOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
MpOrpaMM CpeJHEro o0IIero 0opa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO.

B coorBeTcTBHU C CUCTCMHO-JACATCILHOCTHBIM IIOJAXOAOM B CTPYKTYPEC JIMYHOCTHBIX
PE3yJIbTATOB OCBOCHUS TIpeIMeTa « XUMHSD» Ha YPOBHE CPEIHEr0 00I1ero 00pa3oBaHusi BbIICICHBI
CIIETYIOIIHE COCTABIISIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCHMCKON Tpa)KAaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOIIPENIETIEHUIO;

HaJIn4yue MOTHBAITUHU K O6y‘IeHI/II-O;

L[eJIeHANpPaBJIeHHOE Pa3BUTUE BHYTPEHHUX YOEXKJACHUN JTMYHOCTH Ha OCHOBE KITFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINN 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaIOUIMXCSl PYKOBOJACTBOBATHCS B CBOCH JEATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAaMH, MPHUCYIIUMH IIEJTOCTHOH CHCTEME XHMHYECKOTO
00paszoBaHus;

HaJINM4YUEC IIPaBOCO3HAHUS 9KOJIOTHYECKOM KYJIbTYpbl H CIIOCOOHOCTH CTaBHUTh e u
CTPOMTD )KU3HCHHBIC ILJIaHbI.

JIMuHOCTHBIE PE3YIbTAThl OCBOCHUS ITPEAMETA «XUMHUS JOCTHUI'alOTCs B €AUHCTBEC y‘l€6HOI>i
W BOCIHUTATCIBHOM JACATCIIBHOCTH B COOTBETCTBUU C T'YMAaHUCTHYCCKHMHU, COLIMOKYJIBTYPHBIMU,
AYXOBHO-HPAaBCTBECHHBIMU HEHHOCTAMHU W HACAIaMHU pOCCHﬁCKOFO IpaxxXaaHCKOIro O6HICCTB&,
INPpUHATBIMA B O6HICCTBC HOpMaMu M IIpaBUJIaMU ITIOBCICHUA, CHOCO6CTBYIOHII/IMI/I mpoueccam
CaMOIIO3HAaHUsA, CaMOPa3BUTHUA U HPABCTBCHHOI'O CTAHOBJICHHA JIMYHOCTHU 06yqa}01u1/1x051.

JIndyHOCTHBIC pe3ysibTaTbl OCBOCHHUA IIPCAMETA «XHUMUS» OTpaxxaroT C(bOpMHpOBaHHOCTB
OIIbITA IIO3HABATEILHON 1 HpaKTquCKOﬁ ACATCIIBHOCTH 06yqaromnx051 110 peaJIn3allv ITPHUHATBIX
B O6H_ICCTBC HeHHOCTeﬁ, B TOM 4YHCJIC B 4HaCTHU:

1) rpaskIaHCKOro BOCIIMTAHMS

OCO3HaHusA O6y‘IaIOH_II/IMI/IC$[ CBOMX KOHCTUTYIHUOHHBIX IIpaB U O6H3aHHOCTeI71, YBAXKCHUSA K
3aKOHY U ITPAaBOIIOPAJAKY;

OpEACTaBJICHUA O COLUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOIIIGHUNA B
KOJIJICKTUBC,

TOTOBHOCTU K COBMECTHOM TBOp‘lCCKOfI ACATCIIbBHOCTHU ITPHU CO3JaHUU yLIC6HLIX IMPOCKTOB,
peuicHun y‘Ie6HLIX 1 NO3HABATCJIBHLIX 3a71a4, BBIIIOJIHCHUHU XUMHUYCCKUX SKCIICPUMCHTOB,



COoCcOOHOCTH MOHUMATh ¥ IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI APYTHUX
IIPU aHAJIM3E PA3JIMYHBIX BUJIOB YUEOHOH 1ESTENBHOCTH;

2) HNATPUOTHYECKOI0O BOCIIUTAHM S

LIEHHOCTHOTO OTHOILIEHUS K HMCTOPUYECKOMY M HAYYHOMY HACIEIUIO0 OTEYECTBEHHOU
XUMHUH;

YBaXEHUsI K MPOIIECCY TBOPYECTBA B O0JIACTH TEOPUH M TPAKTUUYECKOTO MPUMEHEHUS
XHUMUHU, OCO3HAHUS TOTO, YTO JOCTMKCHHS HAYKU €CTh PE3yNIbTAT IJIUTEIbHBIX HAOIIOJICHUM,

KPOIIOTJIMBBIX SKCIICPUMCHTAJIbHBIX IIOUCKOB, ITIOCTOAHHOT'O Tpyada y‘IéHI)IX 1 NPAKTUKOB,

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

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUSA

HPAaBCTBCHHOI'O CO3HAHU A, STHYCCKOT'O ITOBEACHM,

CIIOCOOHOCTH OLICHUBATh CUTyaluu, CBA3aHHBIC C XUMHWYECKUMHU  SIBJICHUAMU,
U MPUHUMATb OCO3HAHHBIC PEHICHHSA, OPUCHTHUPYACH HAa MOPAJIBHO-HPABCTBCHHBLIC HOPMBI U

LIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEJACHHE M TIOCTYNKM CBOMX TOBAapHUIICH C TO3WUIUN
HPaBCTBEHHBIX M TIPABOBBIX HOPM U 0CO3HAHUE TTOCIIEICTBUN ITUX MOCTYIIKOB;

4) hopMupOBaAHNS KYJIbTYPbI 310POBbI:

MMOHMMAaHMs ITIEHHOCTEH 3I0pOBOrO0 M 0€30MacHOro o00pasza KWU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOmoieHnst mpaBuil 0€30I1MaCHOTO OOpaIlleHHs] C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
YKU3HHU U B TPYIOBOU JIEATEIHLHOCTH,

IIOHUMAHHA HOCHHOCTU IIPpaBWJI HHIAUBUIAYAJIBHOI'O W KOJUICKTUBHOI'O 0e3omacHOro
MOBCACHUS B CUTyallUAX, YIPOKAKOIINUX 3I0POBbIO U JKU3HU JIIOI[CI;'I;

OCO3HAHHUS TOCIEICTBUNA W HENPUSITHUS BPEIHBIX NPUBBIYEK (YMOTPEOJICHHs aJKOTOJI,
HAapPKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUS:

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

YCTAHOBKM Ha 4aKTHBHOC Y4YaCTHC B PCHICHHUU MPAKTHYCCKHUX 3aHday COIIMaIbHOM
HaIIpaBJICHHOCTHU (B paMKax CBOCTO KJIacca, H.IKOJ'H:;I);

HHTCpCCa K IMPAKTUYCCKOMY H3YUCHUIO HpO(I)CCCI/Iﬁ pas3jinyHoro poaa, B TOM 4YHCIIC Ha
OCHOBC IMPUMCHCHU S MMPEAMCTHBIX 3HAHUU TI0 XHUMUH,

YBaKEHHSI K TPYAY, JIOAAM TPy/Aa U pe3yiabTaTaM TpYyIOBOH e TeNbHOCTH;



TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY HHANBUAYAILHON TPACKTOPUH 00pa3oBaHus, OyayIIei
HpO(beCCI/II/I " peajin3anuu CO6CTB€HHLIX JKU3HCHHBIX ITIJIAHOB C y’-IéTOM JIMYHOCTHBIX UHTCPECOB,
CIIOCOOHOCTEH K XUMHUM, HHTEPECOB U IOTPEOHOCTEH 00IIeCTBa;

6) PKOJIOrHYecKOro BOCIMTAHMA:

AKOJIOTHYECKH 11e1eCO00pa3HOro OTHOMICHUS K TPUPOJIE, KaK UCTOYHHUKY CYIICCTBOBAHUS
’KU3HH Ha 3emiie;

MOHUMAaHHUS TJI00AIBLHOTO XapakTepa 5KOJOTrHYCCKHUX HpO6JIGM, BIIMSAHHUA 5KOHOMMUYCCKUX
IIPOLIECCOB HAa COCTOSIHUE IIPUPOJHON U COLMAIIBHOM CpEIbl;

OCO3HaHus HCO6XOJII/IMOCTI/I HCITIOJIBb30BaHHUA I[OCTI/I)KeHI/Iﬁ XUMHUHU IJId pEeIICHUA BOIIPOCOB
palOHaJIBbHOT'O NPHUPOAO0IIOTIB30BAHN A,

AKTHBHOTO HENPUATHSA JCUCTBUM, NPHUHOCAIIUX BpPEI OKPYXKAIOLIEH MPUPOIHOM cCpene,
YMEHHSI IPOrHO3UPOBAaTh HEOIArONpPUSATHBIE KOJIOTMUYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JNEUCTBUN U MPEAOTBPAIATh UX;

HaJu4Musl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTHYECKOW KYJIbTYphI, OIBITA
NEATENBHOCTH  JKOJOTHYECKOM HANpaBICHHOCTH, YMEHUS pPYKOBOJCTBOBATHCS HWMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLMATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHMH XeMo(poOuu;

7) HEHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHON MPAKTHKH,

MOHUMAaHMs CcrenuUK XUMHM KaK HayKd, OCO3HaHHS €€ pojau B (HopMHpOBaAHHUU
PaIMOHAIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUHU LIETIOCTHOTO MPEACTaBICHUS 00 OKPYKaoIeM
MHUpE KaKk O €JUHCTBE MPHUPOAbI M YEJIOBEKa, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEpPHOCTEU U
pelieHny mpodieM COXpaHEHUsl IPUPOJTHOTO PAaBHOBECHS;

yOex)AEHHOCTH B 0COOOH 3HAYMMOCTH XHMHHU JUISI COBPEMCHHOW LMBHJIM3AIMU: B €&
T'YMaHHCTUYECKON HANpPaBICHHOCTH M BaXXHOW POJIM B CO3/IaHUM HOBOW 0a3bl MaTepUAIbLHOU
KYJBTYPBI, PELICHUU TII00aTbHBIX MPOOJIEM YCTOHYMBOTO PA3BUTHS UYECIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, IHUIIEBOM M DKOJIOTMYSCKOM O€30MacHOCTH, B Pa3BUTHH MEIUIUHBI,
00€CIIeYeHUN YCIOBHUI YCIECIIHOTO TPYJa U 3KOJOTHYECKH KOM(POPTHOM KM3HU KaXKJOTO UJICHA
0O0IIIEeCTBA;

CCTGCTBeHHO'HaquOﬁ paMOTHOCTH: TIOHUMaHHA CYHNIHOCTU  MCTOJAOB  IIO3HAHU,
HCIIOJIb3YEMbBIX B CCTCCTBCHHBIX HAYKaX, CIIOCOOHOCTHU HCIIOJIBb30BATh MOJIy4aCMbIC 3HAHUSA 11
aHainu3a U OOBSCHEHUS SBIICHUI OKPYKAaromero Mupa U HnNpoucxodiux B HEM I/I3MeHeHHI>'I,
YMCHHA OCIAaTh 000CHOBaHHbBIE 3aKJIFOUYCHUS HA OCHOBE HAayYHBIX (I)aKTOB N UMCIOINXCA JaHHBIX
C LCJIBIO MOJYUCHUA JOCTOBCPHBIX BHIBOJOB,

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOJIb30BaTh XUMHUECKUE 3HAHUS JJI pCIICHUA HpO6HCM
B PCAJIbHBIX )KU3HCHHBIX CUTYaAl[UAX;

HUHTEpPCCAa K NO3HAHUIO U HCCIe10BaTeIbCKOM ACATCIIBHOCTH,



TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHMIO M CamMOOOpa3o0BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHWM 1O XHMHH B COOTBETCTBHUM C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/ia B pa3IMYHbIX cepax mpodeccnoHaTbHON AeSTeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeameTHble pe3ynbTaThl OCBOEHHUS Y4eOHOTro ImpeameTra «XUMHUS» Ha YpPOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HauuMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUIIIIMHAPHBIE
(MexmpeMeTHbIE) OOLIeHaYYHbIE TOHITHS, OTPAXKAOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(uKy METO/I0B MO3HAHUS, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprus, sBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPHUHLMUII, TUIIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpUs, UCCIIeIOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCaJbHbIE  ydeOHble  JecTBHsA  (TTO3HABATEIbHEIE, KOMMYHHKATHBHEIE,
peryiasTuBHBIC), obecrieunBarone GopMupoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMABHOM KOMITETEHITH 00yYarOIIuXCs;

CIIOCOOHOCTh ~ OOY4YAIOIIMXCSl ~ HCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCIHUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B IO3HABATEILHOU U

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

MeTaHpeI[MeTHBIe pE3yIbTaTbl OTPAXAKT OBJIaJACHUC YHHBCPCAJIbHBIMU y‘{e6HBIMI/I
IIO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMHA 1 PET'YJIATUBHBIMU HeﬁCTBHHMH.

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMHU y‘leﬁﬂbIMl/I nmo3HaBaTeJIbHBIMU IIEfICTBPIHMH:

1) 6a30Bble JJOTHYeCKHUE eCTBHS:

CaMOCTOSTENIbHO  (OPMYJIMPOBAaTh U AKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €
paccMaTpuBaTh;

ONpCAC/IAATE HCJIN ACATCIBbHOCTU, 3aldaBas IapaMCTPpbl U KPUTCPpHUU UX HJOCTHUKCHUS,
COOTHOCHTDL PEC3YJIbTATBI ACATCIBHOCTU C ITOCTABJICHHBIMHU LCIIAMU;

HCIIOJIb30BAThL IMPU OCBOCHUU 3HaHUI HpI/IéMLI JJOTHYCCKOT'O MBIIIJICHUSA — BBIACIATH
XapaKTCPHBIC IMIPU3HAKU MNOHATHH U yYCTaHaBJIMBATb WX B3aUMOCBA3b, HCIIOJIb30BATh
COOTBCTCTBYIOIINC IMOHATHS UIA 0OBSICHEHHS OTACIBHBIX (I)aKTOB u HBHeHHﬁ;



BBIGI/IpaTB OCHOBAHUA U KPUTCPUU JJIA KJIaCCI/I(l)I/IKaI_II/II/I BCIICCTB U XUMHUYCCKUX peaKLIPIfI;
YCTaHABJIMBATb NPHUYHUHHO-CJICACTBCHHLBIC CBA3U MCIKAY N3YHYACMbIMU SIBJICHUSAMU,

CTPOUTH JIOTUUECKUE PACCYKAEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, [10 AaHAJIIOTMH), BBISBIISAThH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCMaTpUBAEMbIX SBICHUSX, (POPMYIMPOBATH BHIBOJBI U
3aKIH0YCHUS;

MIPUMEHATHh B IPOILECCE MO3HAHMS, UCIOJIb3YEMble B XUMHUH CUMBOJIMYECKUE (3HAKOBBIE)
MOJIe, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YpaBHEHHE XUMHUCCKOW peakmuu — TPU pPEIICHHH Y4eOHBIX
ITO3HABATENbHBIX U IPAKTUYECKUX 3a4a4, IPUMEHATh HA3BaHHBIEC MOJIEIIbHBIE ITPEACTaBICHUS IS
BBISIBJICHHS XapaKTEPHBIX IPU3HAKOB U3Y4aE€MbIX BEIIECTB U XMMUYECKUX PEaKLIUN.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:
BJIaJICTb OCHOBAMMW MCTOA0B HAYYHOTO MO3HAHHWA BCIICCTB U XUMHWYCCKUX peaKHHfI;

dbopmynupoBaTh 1€MW W 3aJa4dl  WCCIEAOBAHMS, WCIOJIB30BATh IOCTABJICHHBIE U
CaMOCTOSITEIFHO C(OPMYIIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Tt POPMHUPOBAHUSI TUTIOTE3HI TI0 TIPOBEPKE MTPABWIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJICT HaBbIKaMHU CaMOCTOATCIIBHOTO INIAHUPOBAHUA W TMPOBCACHHUA YUCHHUYCCKUX
AKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IpOIlecca, CaMOCTOSTEILHO
MIPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh OOOOIICHHS ¥ BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHUS, COCTABIISTh 0OOCHOBAHHBIN OTUET O TPOIEIaHHON
pabore;

MpuoOpeTaTh OMBIT YUYCHHUYECKOW WCCIICIOBATEIbCKOW W TIPOCKTHOW JEATEIHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIbHOMY IIOMCKY METOJOB pElIeHUs
MPAKTUYECKUX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTHPOBAThCSA B PA3IMUHBIX HMCTOYHMKaX HHpopMmanuu (HAYy4HO-TIOMYJIsIpHAS
auTepaTypa XHUMHYECKOTO COJepaHHs, CIpaBOYHbIE TmocoOus, pecypchl HMHTepHera),
aHAJIM3UPOBATH HH(GOPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KpUTHUECKU OIEHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUNBOCTH;

(dbopMynupoBaTh 3ampochl M MPUMEHSATh Pa3IMYHbIE METOAbI MPH TOUCKE U OTOOpE
uHpopMalny, He0OXOAUMOH JIJIsl BBITMIOTHEHHSI YUeOHBIX 3aa4 ONpeAeNEHHOTO TUTIA;

HpI/IO6peTaTL OIIBIT HCIIOJb30BaHHA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJIOTUH U
PA3JIMIHBIX ITIOUCKOBBIX CUCTCM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJIbHYIO (POpMy INpejacTaBieHus] HH(pOpMALHUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpeACTBA NpU paboTe € XUMHYECKOM
uHbopManuei: NPUMEHATh MEXIpeaAMeTHbIe ((pU3UUYecCKue W MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, POPMYJIbI, a00peBUATYpbl, HOMEHKIIATYPY;



HCIIOJIB30BAaTh U Hp606pa30BbIBaTB 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATISATHOCTH.

OeBjaaaenue YuuB€EpCaJdbHBIMU KOMMYHUKATUBHBIMHA e CTBUSAMM

3a/1aBaTh ~ BOIPOCHl IO  CYHIECTBY  OOCYXJaeMOW TeMbl B  XOJ€ JMajora
W/WIM JUCKYCCHH, BBICKa3bIBaTh HJEU, (HOPMYITUPOBATH CBOM MPEIONKEHUS OTHOCHUTEIIBHO
BBITIOJTHEHUS TIPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAIMCH Pe3ylIbTaTOB TMO3HABATEILHON JEATCIIEHOCTH, TOTYICHHBIX
CaMOCTOSITIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU  BBITIOJHEHUM XUMHYECKOTO
IKCIIEPUMEHTA, MPAKTUYCCKOW padOThI IO HCCICIOBAHUIO CBONCTB H3y4aeMbIX BEIIECTB,
peam3anuu y4eOHOTO MPOeKTa 51 (hopMyTHpOBaTH BBIBOJIBI
0 pe3yiIbTaTaM MPOBEAEHHBIX UCCIICOBAHUN ITyTEM COTIIACOBAHMS ITO3HIIHN B X0OI¢ 00CYKICHHS
1 00OMeHa MHEHUSIMU.

OBiageHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITEIIEHO TUIAHUPOBATh U OCYHIECTBIISTH CBOIO IO3HABATEIBHYIO JIESATEIBHOCTD,
ompenenss €€ IeNu W 3a/la4d, KOHTPOJMPOBATh M IO Mepe HEOOXOJAMMOCTH KOPPEKTHPOBATH
Mpe/ylaraeMblii AJITOPUTM JICHCTBHI NPU BBHINIOJHEHUU YYEOHBIX U MCCIEIOBATEIBCKUX 3ajiad,
BBIOMpaTh Hanbosee F(H(PEKTUBHBIN CIOCOO UX pPEIIeHUsS C YIETOM TMOJIYYCHHsI HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIIHSX;

OCYIICCTBJIATL CAMOKOHTPOJIb cBOCH JACATCIIBHOCTH Ha OCHOBEC CaMOaHa/JIn3a 1 CaMOOILICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
Hpe,[[MeTHLIC PE3yJIbTaTbl OCBOCHUS KypCa ((OpFaHI/I‘{eCKaSI XUMUSD» OTPAKAKOT:

c(OpMUPOBAHHOCTH MPEJICTABICHUN O XUMHUUYECKON COCTaBJISIONICH ecTeCTBEeHHO-HAYUHON
KapTUHBI MUPA, POJU XUMHUHU B TIO3HAHWUU SIBICHUU MPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIBTYPbl JIMYHOCTH, €€ (DYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOTUMOW Ui pelieHus
MPAKTUYECKUX 3a/1ad M DSKOJOTHYeCKHM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;



BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUM, KOTOpPAass BKIIIOYAET: OCHOBOIIOJIArarouiue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTromMa, MOJIEKYJIa, BAJICHTHOCTD,
ANIEKTPOOTPHUIIATEIBHOCTh, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpamiéHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHBIH 00BEM, YIICpOJHBIA  CKEJIET,
(GyHKIIMOHATBHAS TPYIA, PagUKal, W30MEpHs, W30MEpbl, TOMOJOTHYECKUN psill, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPO M a30TCOACPIKAIINE COCTUHEHUS, MOHOMED, MOJMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS]); TEOPUU U 3aKOHBI (T€OpUs CTPOEHUS OPraHUYECKUX
BemectB  A. M. ByrnepoBa, 3akOH COXpaHEHMs] MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJII/IIIGCKI/Iﬁ S3bIK XHMMHHU, MHpOBOBBpeH‘-IeCKI/Ie 3HaHHuA, JICKaAIMUE B OCHOBC IIOHMMAaHUA
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX ﬂBHGHHﬁ, q)aKTOJIOFI/ILIeCKI/Ie CBCICHUA O CBOﬁCTBaX,
COCTaBe, NOJy4YEeHUH U 0€30I1aCHOM HCIOJIb30BaHUM BaXKHEHUIINX OPraHUYECKUX BEILIECTB B OBITY
Y MPAKTUYECKOU JCSITEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAaHHOCTh YMEHU BBISBIISATh XapaKTEPHBIC NMPU3HAKU MOHSATUN, YCTAHABINBATH
MX B3aUMOCBS3b, CIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS TPU OMUCAHUH COCTaBa, CTPOEHUS U
MPEBPALICHUN OPTAHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJIUKY JUISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOM) (OpMyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHH XMMHYECKUX PEAKLIWN, U3rOTAaBIMBATh MOJEIIM MOJIEKYJ] OPraHWYECKHX BEIIECTB
JUISL WILTIOCTPALMN UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

C(bOpMI/IpOBaHHOCTI) YMeHI/Iﬁ YCTaHaBJIMBATh MPUHAMJICKHOCTb U3YUCHHBIX OPraHUYCCKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINPENEIEHHOMY KIIACCy/TPYIIe COCIUHCHHUN
(YrmeBomopoapl, KHCIOPOJ W A30TCOJEpIKAIUE  COCAWHEHHS, BBICOKOMOJICKYIISIPHbIC
COCIMHEHMS), N1laBaTh MM Ha3BaHus 10 cuctemarudeckod HomeHkiatype (IUPAC), a Ttakxke
MIPUBOANTH TPUBHAJIBHBIC HA3BaHUS OTIEIBHBIX OPraHUYECKHUX BEIISCTB (ITHIICH, MPOIUJICH,
alleTUIICH, ATHJICHIJIMKOJb, TJIHIEPUH, (eHON, (GopManbAeru, areTaibIeru, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsi KUCJIOTA, CTEApPUHOBAsi KUCIIOTA, TIIIOK03a, (ppykTo3a,
Kpaxmall, [eJUTI0JI03, TIIUIHH);

cOPMUPOBAHHOCTh YMEHHSI ONPENENATH BUAbl XUMHUYECKOW CBSI3M B OPraHUYeCcKHX
COoeIMHEHUsX (OIMHAPHBIE U KPATHBIE);

C(bOpMI/IpOBaHHOCTI) YMCHHA TIPUMCHATH ITOJIOKCHHA TCOPHUHU CTPOCHHA OPraHUYCCKHUX
BCIICCTB A. M. BYTJ'IepOBa JJIA 00BSCHEHHUS 3aBHCUMOCTH CBOICTB BCHIICCTB OT HUX COCTaBa U
CTPOCHH:; 3aKOH COXpPAaHCHUA MACChl BCIICCTB,

cOpMUPOBAHHOCTh YMEHHM XapaKTepHU30BaTh COCTaB, CTpOCHUE, (UIUYECKUE U
XMMHUYECKHE CBOWMCTBA TUIIUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIAaCCOB OPraHMUYECKUX BEIIECTB
(MetaHn, STaH, JTWUJIEH, MNPOMWJICH, aneTuseH, Oyraauen-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIerul, MypaBbUHAs U YKCYCHas
KHCTIOTBI, TIIOKO3a, Kpaxmal, LeJIioNio3a, AaMHHOYKCYCHAas KHCIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJY HUMH YPABHEHUSMH COOTBETCTBYIOIIUX XMMHUYECKUX PEAKLIUN C
HCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

Cc(OPMHPOBAHHOCTh YMEHHSI XapaKT€PHU30BATh HCTOUYHUKU YIIIEBOJAOPOJHOTO  ChIPhS
(HedTh, MPUPOIHBIN Ta3, Yrosb), CHOCOOBI MX MNEPEepadOTKH M MPAKTHUECKOEe MpPUMEHEHUE
MPOIYKTOB MepepaboTKH;

C(bOpMHpOBaHHOCTB yMeHHf/'I MNPpOBOAWUTH BBLIYUCICHUA 110 XHUMHUYCCKHUM YpPABHCHHUAM
(MaCCLI, OG’LéMa, KOJIMYCCTBA UCXOAHOT'O BCIICCTBA UJIN ITPOAYKTA PCAKIINU TTO U3BCCTHBIM MACCC,



00béMmy, KOJINYECTBY OJIHOTO u3 HCXOJHBIX BELIECTB
WM POJIYKTOB PEaKLUn);

c(hOpPMHUPOBAHHOCTh YMECHHH BJIAJICTh CUCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX HAyYHOTO
[O3HAHHUS, HCIIOJb3YyEMbIX B XWMHUHU IIPU HW3YYEHUHU BEIIECTB M XUMUYECKUX SIBJICHUU
(mabmonenne, W3MEpEHHe, OKCIEPUMEHT, MOJICITHPOBAHNE), HCIOJIB30BATh CHCTEMHBIC
XUMHUYECKUE 3HAHUS JJISI IPUHATHS PEILIEHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUAX, CBI3aHHBIX
C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(OpPMHUPOBAHHOCTh YMEHHU COOJIONATh MPaBWIa TOJH30BAHUS XUMUYCCKOW MOCYIOU H
n1a00paTOPHBIM 000PYIOBAaHUEM, a TAK)KE MPaBHUiIa OOpPAIIECHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKITUSIMHU 10 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHUN IUTAHUPOBATH M BBIMOJHATH XUMHUUYECKHH HKCIIEPUMEHT
(TIpeBpallieHusi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUM, TOJYYCHHE ITHIICHA M W3yYEHUE €ro
CBOMCTB, KAYECTBEHHBIC PEAKIIMN OPTAaHUYECKUX BEIECTB, IEHATypaIvs OCIKOB IPU HaTPEBAHNH,
IIBETHBIE PEAKITUU OCIKOB) B COOTBETCTBHUH C MPABUIIAMHU TEXHUKH O€30TTACHOCTH ITPU 00paIieHuu
C BEmIeCTBaMH M JAaOOPATOPHBIM OOOPYIOBAHHMEM, MPEACTABISTh PE3YJIbTAThl XUMHUUYECKOTO
JKCIIEpUMEHTa B (OpME 3alicH YpaBHEHUW COOTBETCTBYIOIIMX peakmuii u (HopmMyaupoBaTh
BBIBO/IbI HA OCHOBE ATHX PE3YJbTATOB;

cOPMUPOBAHHOCTh YMEHHUI KPUTUYECKH aHAJIM3MPOBATh XUMHUYECKYI0 HH(MOpMaIHIo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBA MaccoBOM HHpopmau, HTEepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHUM COOMIOAATh TIpPaBWJIA JKOJIOTHYECKH I1€JIECO00Pa3HOTO
MOBEACHUA B OBITY U TPYNOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY)Kalollel MPUPOTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3ACUCTBUS HA JKUBHIE OPTraHU3MBbI
OTpeeNIEHHBIX OpPraHMYECKUX BellecTB, MOHMMas cMbica mnokaszarens [I/IK, mosicHsaTs Ha
puMepax crocoObl YMEHBUICHUS U MPEIOTBPALICHHS] UX BPEJHOTO BO3JIECHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JJIA o6yqa}oumxc;1 C OrpaHM4YC€HHBIMH BO3MOKXHOCTSAMHU 3J0POBbA: YMCHUC IPHUMCHITH
3HaHUsg 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HAHUSA BCIIECTB U XUMHUYCCKHUX HBHGHHﬁ;

JUISL CTIETIBIX M CJIA00BHUAALINX 00yUYaloIIUXCsl: YMEHHUE UCIIOJIb30BATh PENIbe(PHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins st 3anucu XUMU4eckKux Gopmyi.

11 KJIACC

HpC,Z[MeTHLIC PE3YJIbTaTbl OCBOCHUS KypCa ((061_[[351 W HCOPraHUYCCKAsA XUMUA» OTPAKAIOT:

c(OPMHUPOBAHHOCTH MPEICTABICHUI: O XUMUYECKOM COCTaBIISIONICH €CTeCTBEHHO -HAYYHOM
KapTUHBI MUpA, POJIM XUMHH B MO3HAHUU SBJICHUN NMPHUPOJIBI, B (POPMUPOBAHUU MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIHMOHAIBHOM TIPaMOTHOCTH, HEOOXOOUMON [UIl pelIeHHUs



MPAKTUYECKUX 3a/ad W DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

BJIAJICHUE CUCTEMOW XUMHMYECKHMX 3HAHUM, KOTOpAass BKIIOYAET: OCHOBOIIOJIArarouiue
MOHATHSA (XMMUYCCKHUN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O00BEM, BAJICHTHOCTH, dJIEKTPOOTPUIATEIHHOCTh, CTEIECHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi  peIIETKa, THUIIBI XWMHMYECKMX  PEaKLUHi, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, ANEKTPOJUTHYECKAs JUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTENH, CKOPOCTh
XUMUYECKOHN PEeaKIuu, XUMUYECKOE PABHOBECHUE); TEOPUH U 3aKOHBI (TEOPHSI SJEKTPOJIUTUUECKON
qucconranuu, nepuoandeckuii 3akon Jl. M. MenaeneeBa, 3aKOH COXpaHEHUsI MacChl BEILECTB,
3aKOH COXpaHEHUS M MPEBpAIlCHUs DHEPIUU MPU XUMHUYECKHX PEaKIUsAX), 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I‘-IGCKI/Iﬁ SI3bIK XUMMHU, MI/Ip0B033peH‘~IGCKI/Ie 3HaHHuA, JICKaAIIIUE€ B OCHOBEC ITOHMMAHUA
HpI/I‘-II/IHHOCTI/I U CUCTEMHOCTU XUMHUYCCKUX SIBJ'IGHI/If/'I, (1)aKTOJ'IOFI/I‘-ICCKI/I€ CBCIACHUA O CBOfICTBaX,
COCTaBe, MOJIyUeHUH U O€30MaCHOM HCIOJIb30BAHWU BAXKHEUIIINX HEOPraHHMYECKUX BEIIECTB B
OBITY U IPAKTHUUECKOMN JESITETbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIE MPU3HAKK MOHSATUH, YCTaHABJIUBATD
X B3aUMOCBSI3b, MCIOJB30BaTh COOTBETCTBYIOIIHME MOHATHSA NMPHU ONMHCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPAILCHNN;

C(l)OpMI/IpOBaHHOCTI) YMCHI/Iﬁ HCIIOJIB30BAaTh XMMHWYCCKYHO CHMBOJIMKY JIsI COCTAaBJICHUA
dbopMyn BeIIECTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) wm TpuBHaigbHbIC Ha3BaHUS OTICIIBPHBIX HEOPTaHWYECKHX BeEIIeCTB (yrapHbld Tas,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHasi U3BECTh, Herami€Has W3BeCTb, MUThEBAs COJA, MHUPUT U

Ipyrue);

c(OpMUPOBAHHOCTh YMEHUHN ONPENENATh BAJIEHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHA,
MeTaJin4yeckasi, BOJOPOAHAS) B COCAUHEHHSIX, TUI KPUCTAIIMYECKONW PEHIETKH KOHKPETHOIO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYECKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUUECKUX COCTUHEHMUIA;

c(OpMUPOBAHHOCTh YMEHUN YCTAHABIMBATH MPUHAAJICKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KJIacCy/Tpylie COeAUHEHUN (IIPOCThIE BEIECTBA — METAILJIbI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

C(bOpMI/IpOBaHHOCTB YMCHI/Iﬁ PaCKpbBIBATb CMBICJI MEpUOANICCKOIro 3aKOHa II
W. MenpgeneeBa u ACMOHCTpHUPOBATL €ro CHUCTCMATU3UPYIOLIYIO, O6’LHCHI/ITCJ'II>HYIO u
MMPOTHOCTUYICCKYIO (bYHKI_II/II/I;

chOpPMHUPOBAHHOCTh ~ YMEHHI  XapaKTepu30BaTh JJIEKTPOHHOE CTPOEHHE  AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 mepuonoB lleprogndeckoil cCUCTEMbI XUMUYECKUX 3J€MEHTOB /Jl.
. MenaeneeBa, UCIOAb3Ys MOHATHS «S-, P-, O-3J€KTPOHHBIE OpOHMTAINY, «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBOICTB XMMHUYECKHX JJIEMEHTOB U HX
COCMHEHUH IO IepuojaM M rpynnaMm llepuoamyeckoil CucTeMbl XUMUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepru30BaTh (ONMHUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA
HEOPraHMYECKHUX BEILECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KJIATh CYILIECTBOBAHUE N€HETHYECKOU
CBS3M MEXKJy HEOPraHMYECKMMHU BEIECTBAMH C IOMOIIBIO YPaBHEHMHM COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHii;



c(OPMHUPOBAHHOCTh YMEHHS KJIACCH(PULIMPOBATH XUMHUYECKUE PEAKIMH I0 Pa3ITHUYHBIM
npu3HaKaM (YUCIy M COCTaBy pEardpyloolux BelIecTB, TemioBoMy 3(ddekry peaxnum,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIMH, YIaCTHIO KaTaau3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIIATH YPAaBHEHHS PEAKLIUN Pa3IMYHBIX THIIOB, TOJTHBIC U
COKpAIlEHHbIE YPAaBHEHUs peakUuii MOHHOIO OOMEHa, YUMThIBas YCJIOBHUS, NPU KOTOPBIX ITHU
peakuuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOIHMTH PEAKIMH, HOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHbIX HEOPraHWYECKHUX BEIIECTB, pACIO3HABATh ONIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPAaX HEOPIaHUYECKHUX BEILECTB;

c(hOpMUPOBAHHOCTh YMEHHMM PacCKpBIBaTh CYIIHOCTb OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxkiuii HoCpeICTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OpPMUPOBAHHOCTh YMEHHUI OOBSICHITH 3aBUCUMOCTb CKOPOCTH XMMHYECKOW peaKklUUu OT
pa3nuyYHbIX (PAKTOPOB; XapakTep CMEHIEHHMs] XHMUYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aercTBus (mpunuui Jle Ilarense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XMMUUECKHE MTPOLIECCHI, JIe)Kalllie B OCHOBE
MIPOMBIIIJIEHHOTO TOJIY4€HUS CEpHOM KHUCIOTHI, aMMHaka, a Takke C(HOpMHUPOBAHHOCTh
Mpe/cTaBiIeHU 00 OOMMX HAy4YHBIX MPUHLHUIAX M SKOJOTMYECKHX MPOoOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHUH TPOBOJWTH BBIYUCICHUS C WCIOJB30BAaHUEM TOHSTHUS
«MaccoBasi IOl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWH Ta30B IMPH XHUMHYECKHX
PEaKIHsIX, MACChI BEMIECTBA MIIM 00bEMA Ta30B 110 H3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCE MITH
00BEMY OZTHOTO M3 YYACTBYIOIIUX B PEAKIIUM BEIIECTB, TEIUIOBOTO A deKTa peakiinu Ha OCHOBE
3aKOHOB COXPaHEHHs MAaCcChl BEIIECTB, MPEBPAIICHUS U COXPAaHSHHS SHEPTHH;

chOpMUPOBAHHOCTh YMEHHI cOOMIOAaTh MpaBuia MOJb30BAHUS XUMUYECKOW MOCYHON U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB;

C(bOpMI/IpOBaHHOCTI) YMCHI/Iﬁ IIAHUPOBATb KW BbIIIOJHATD XUMHYECKHI OKCIICPUMCHT
(paSJ'IO)KCHI/IC NnepokCcuia BOAOpOAAa B IPUCYTCTBHUU KaTaJlnu3aTopa, OIPCACICHUC CPCAbI
PacTBOPOB BCUICCTB € IIOMOHIIBIKO YHHUBEPCAJIBHOTO MHAUKATOPA, BJIUAHUC PA3JIMYHBIX (I)aKTOpOB
Ha CKOPOCTb XUMHWYECKON p€akuuu, pCakKiuu HOHHOTO O6MeHa, Ka4CCTBCHHLIC pPCaKIMUKU Ha
Cy.]'IL(baT-, Kap6OHaT- U XJIOPUA-aHUOHbI, HAa KaTHOH aMMOHHUSA, PCHICHUC SKCIICPUMCHTAJIbHBIX
3aJady no TeMaMm «MeTamaely u ((HeMeTaJ'IJ'IBI») B COOTBCTCTBHH C IIpaBUJIaMU TCXHHUKH
0e301acHOCTH IIpH 06paH_IeHI/II/I C BCIICCTBaAMU U J'Ia60paTOprIM 06OPYI[OB3.HI/IGM, MMpCACTABJIATD
pe3yiabTaThl XUMHUYCCKOI'O0 JOKCIICPUMCHTA B (bopMe 3aliucu ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
peaKHI/Iﬁ u CI)OpMYJ'IPIpOBaTB BBIBOJIbI Ha OCHOBC 3THUX PE3YyJIbTATOB;

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ KPUTHYCCKHU AHAJIM3UPOBATE XHUMUUYCCKYHO I/IH(i)OpMaLII/II-O,
MOJIYy4acMyro U3 pa3HbIX UCTOYHUKOB (CpeI[CTBa MacCOBOM KOMMYHUKAIUH, I/IHTepHCT )41 z[pyrI/Ix);

chOpPMUPOBAHHOCTh YMEHUHN COONIONATh TMpaBHIIA HKOJOTHUYECKH IeIeco00pa3Horo
MOBEACHUS B OBITY W TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOErO 370pPOBBS U
OKpYXarolleld MPUPOJIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
oTpeIeNEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasatens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBIUIEHUS U MIPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M UYE€I0BEKa;



JIIs OGy‘-IElIOIIII/IXCH C OrpaHU4YCHHBIMH BO3MOXHOCTSAMHU 3J0POBbSA: YMCHUC IMPHUMCHIATH
3HaHHS 00 OCHOBHBIX JOCTYIIHBIX METOJax IMO3HAHWA BCIICCTB U XUMHUYCCKUX SIB.HGHI/If/'I;

JUTSL CIIETIBIX M CTA00BUAALIMX O0YYAIOUINXCS: YMEHHUE HCIIOJIb30BATh PENIbe(hYHO-TOUCHHYIO
cucremy obo3Hauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne HaummeHoBaHHe pa3zesnoB U TeM KousmmuecTBo yacos ONEeKTPOHHBIE

n/m HpOrpaMMBI Bcero Kontponpnseie [IpakTrueckue (uppoBsre)

paboTEI paGoTer  330BAaTENBHBIC PECYPCHI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

1.1 Ipeamer opraHUYECKON XUMHUH. 3 0 0 HTT://RESH.EDU.RY/
Teopust cTpoeHUsT OPTaHUIECKUX
coenuHeHuit A. M. byrneposa

Hroro mo pazueny 3

Paspnen 2. Yriesogopoabl

2.1 TlpenenbHbIE YTIIEBOIOPOIBI — 2 0 0 HTT://RESH.EDU.RY/
QITKaHBI

2.2 HenpenenbHbIE YTIIEBOIOPOIBL: 6 0 1 HTT://RESH.EDU.RY/
QJIKCHBI, AJIKaTUCHBI, aJIKIHBI

2.3 ApOMaTHUYECKHUE YTICBOI0POIbI 2 0 0 HTT://RESH.EDU.RY/

2.4 TlpupoaHbie HCTOUHUKH 3 1 0 HTT://RESH.EDU.RU/
YTJIEBOZOPOIOB U UX
nepepaboTka

Hroro mo pazgeny 13

Pasznen 3. Kucaopoacoaepsxammye oprannyeckue coeIuHeHus

3.1 Crnuptel. PeHon 3 0 0 HTT://RESH.RU/

3.2 Anpneruapl. KapGoHOBBIE 7 0 1 HTT://RESH.RU/
KACIOTHL. CIIOKHBIE YPHUPBI

3.3 Yruesoasl 3 1 0 HTT://RESH.RU/

Utoro no pazneny 13

Pa3znen 4. A3orconepskanye oprannyecKkue coeIuHeHus

4.1 Amunbl. AMUHOKHCITOTHL benkn 3 0 0 HTT://RESH.RU/

Hroro no pazneny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbI€ COeIMHEHUA

5.1 Inactmaccer. Kayaykw. 2 0 0 HTT://RESH.RU/
Bonokna

Hroro no pazneny 2

OBUIIEE KOJIMYECTBO YACOB 34 2 2

I10 ITPOTPAMME

11 KJIACC



Ne HaummeHoBanue paszznenoB u teM  KonndecTBo yacos OnextpoHHbIe (TU(POBLIE)
/o IIPOrpaMMbI 00pa3oBaTENIbHBIE PECYPCHI

Bcero KontpousbHble lIpakTtuyeckue
paboThI paboThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
1.1 Crpoenue aToMOB. 3 0 0 HTT://RESH.RU/
[Iepnoanueckuil 3aK0H 1
[Iepnoauueckas cucrema
XUMUYeCKnX deMeHToB J1. 1.

MenpeneeBa

1.2 Crpoenue BemniecTna. 4 0 0 HTT://RESH.RU/
MHuoroo0Opa3ue BelecTB

1.3 Xumudeckue peaxkiuu 6 1 1 HTT://RESH.RU/

Wroro mo pazueny 13

Pasnen 2. Heopranuyeckasi xumusi

2.1 Mertamibl 6 0 1 HTT://RESH.RU/

2.2 Hemeraimisl 9 1 1 HTT://RESH.RU/

2.3 CBs13b HEOPraHMUYECKUX H 2 0 0 HTT://RESH.RU/
OpPraHWYECKUX BEIIECTB

Hroro no pasgeny 17

Pa3nen 3. Xumus ¥ Ku3Hb

3.1 XuMus 1 KHU3Hb 4 0 0 HTT://RESH.RU/

Hroro mo pazgeny 4

OBUIEE KOJIMYECTBO YHACOB 34 2 3

10 TTPOTPAMME

IOYPOYHOE IIJIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxka KomnnuecTBo yacos Hara DJEKTPOHHBIE
/1 Bcero Kontponwsusie [Ipaktuueckue H3yICHUA LH(pOBbIC
paboTHI paboTHI oOpa3oBaresbHble
pecypchl
1 Bsoansiit UTB.Ilpeamer 1 0 0
OpPraHUYEeCKON XUMHUHU, €€
BO3HMKHOBEHHUE, Pa3BUTHE U
3HAUEHUE
2 Teopus cTpoeHust 1 0 0
OpPraHMYECKUX COEIUHEHUN
A. M. bytneposa, e
OCHOBHBIE ITOJIOKECHHUS
3 IlpencraBnenue o 1 0 0
KIaccupuKauu
OpPraHMYECKUX BEILECTB.
Homenxknarypa

(cuctemaruyeckasi) u



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Konrpomshble Ipaktuueckue H3Y4CHHS  HE(POBEIC
paboThI paboTe 00pa3oBaTeIbHbIC
pecypchl

TPUBHUAJIbHBIC HA3BAHU A
OpraHn4eCKuX BCUICCTB

4 AJNKaHBI: COCTaB U 1 0 0
CTPOEHHE, TOMOJIOTUYECKHUI
pAaa

5 MeraH u 3TaH — 1 0 0
MIPOCTEHIINE NTPEACTABUTEIN
AJIIKaHOB

6 AJKEHBI: COCTaB U 1 0 0
CTPOEHHUE, CBOMCTBA

7 DTWJEH W MPONUIIeH — 1 0 0
MIPOCTEMIINE NTPEACTABUTETN
AJIKCHOB

8 [IIpaktuueckas pabora Ne 1. 1 0 1
«ITonyyenue sTuiieHa U
WU3yYEHHUE €r0 CBOMCTB)
NUTH

9 Anxamuensl. byraguen-1,3 1 0 0
u MeTuiOyraaueH-1,3.
[TosrydeHre CHHTETUYECKOTO
Kay4dyKa ¥ PE3UHBI

10 AnKMHBI: COCTaB U 1 0 0
0COOEHHOCTH CTPOCHUS,
TOMOJIOTHYECKHH PSII.
AlleTHIIEH — MPOCTEUIIHI
MPEeACTaBUTEb ATKUHOB

11 Beruucienus o ypaBHeHuo 1 0 0
XUMUYECKON peaKIuu

12 ApeHnbl: G€H30J ¥ TOJTYOJ. 1 0 0
TOKCHYHOCTH apeHOB

13 T'enerunueckas CBS3b 1 0 0
YIJIEBOJOPOJIOB,

IpUHAJIC)KAIIUX K
PAa3JIMYIHBIM KilaCCaM

14 TIpuposHbIE HCTOUHUKU 1 0 0
YIJIEBOJIOPOJIOB!
MIPUPOIHBIN ra3 U MOMYTHbIE
He(TsHbIE ra3bl, HEPTh U
MPOIYKTHI €€ nepepaboTKH

15 IIpuposHbIE HCTOUHUKU 1 0 0
YIJIEBOJIOPOJIOB!
MIPUPOIHBIN Ia3 U MOMYTHbIE
He(TsHbIE ra3bl, HEPTH U
MPOIYKTHI €€ nepepaboTKH



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Konrpomshble Ipaktuueckue H3Y4CHHS  HE(POBEIC
paboThI paboTe 00pa3oBaTeIbHbIC
pecypcsl
16 KonTtponsHas pabota 1o 1 1 0

paszaeny «YTIIeBOOOPOIbI»

17 TlpenenvHble OmHOATOMHBIE 1 0 0
CIIUPTHI: METAHOJ U 3TAHOJL
Bonopoanas cBsa3b

18 MHOroaToMHbIE€ CIIUPTHI: 1 0 0
ATUJICHTIIMKOJb U TIIUICPHH

19 ®enon: ctpoeHne 1 0 0
MOJIEKYJbI, PU3NYECKUE U
XUMHYECKHE CBOICTBA,
MpUMEHEHHE

20 Anpnerupgsl: popmanpaeruny 1 0 0
U aneTaiabaerua. AlleToH

21 OJHOOCHOBHBIC 1 0 0
npeaebHbIe KapOOHOBBIE
KHCIIOTBI: MypaBbUHAS U
YKCyCHas

22 Tlpaktuueckas pabota Ne 2. 1 0 1
«CBoiicTBa pacTBOpa
ykcycHou kucinote» WUTH

23 CreapuHOBas U OJICHHOBAs 1 0 0
KHCJIOTBI, KaK
MPECTaBUTENN BBICIITHX
KapOOHOBBIX KUCIIOT

24 Mpuia KaK COJIM BBICIIAX 1 0 0
KapOOHOBBIX KHCIIOT, MX
MOIOIIlEE NEHCTBUE

25 CrnoxHbie 3pupbI KaK 1 0 0
MIPOU3BO/IHBIC KaPOOHOBBIX
KUACIOT. ['MIpOIIH3 CII0KHBIX
a¢upoB

26 JKupsl: runposus, 1 0 0
MPUMEHEHHE,
OMOJIOTUYECKAsT POJIb KHPOB

27 VYrueBonbl: COCTaB, 1 0 0
KIaccuuKaius.
Baxmneiiiue
MIPEICTaBUTENHN: TITFOK03a,
bpykTo3a, caxaposa

28 Kpaxman u 1eJuiono3a Kak 1 0 0
MIPUPOJIHBIE TTOJIUMEPHI

29 KouTposbHas paboTa 1o 1 1 0
pazzaeny
«Kucnopoxaconepxkamiye

Opra’Hu4€CKUC COCAUHCHU



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Beero Konrpomshble Ipaktuueckue H3Y4CHHS  HE(POBEIC
paboThI paGOThL oOpa3oBarenbHbIe
pecypcehl
30 AMUHBI; METWIAMUH U 1 0 0
AHWINH
31 AMHUHOKHUCIIOTHI KaK 1 0 0

amM(OTepHbIE OPraHUIECKUE
COCIUHEHMS, UX
OMOJIOrMYECKOEC 3HAUCHUE.
IlenrTn bl

32 benku kak mpUPOIHBIE 1 0 0
BBICOKOMOJICKYJISIPHBIC
COC/IMHCHUS

33 OCHOBHBIE MTOHATUS XUMUHU 1 0 0
BBICOKOMOJICKYJISIPHBIX
COoeqUHEHNN

34 OcCHOBHBIE METOJIBI CHHTE3A 1 0 0
BBICOKOMOJIEKYIAPHBIX
coenmuenni. IlnactMmaccel,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO 34 2 2

YACOB I10 ITPOI'PAMME

11 KUIACC

Ne Tema ypoxka KonnuecTBo yacos Hara DJEKTPOHHBIE

/I Bcero Kontpoasnbie [Ipakrrueckue H3YICHUA uugposbIe
paGoThI paGoThI oOpa3oBaresbHble

pecypcsl
1 Bsogusiii 1 0 0

NTb. Xumugeckuit
9JIEMEHT. ATOM.
OnexTpoHHas
KOH(UTyparus aToMOB

2 Tlepuoanueckuii 3aK0H 1 0 0
[lepuoanueckas cucrtema
XUMHUUYECKUX AJIEMEHTOB /J[.
H. MengeneeBa, ux CBs3b C



n/n

Tema ypoka

COBPEMEHHOU Teopuen
CTPOECHUSA ATOMOB

3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB
XUMHYECKHX AJICMEHTOB U
HUX COCAUHECHUH I10
rpynmnaM U MmepuoiaM.
3HaueHue NepruoANnYecKoro
3aKOHA M CUCTEMBI
XUMHYECKHX AJIICMEHTOB
.. Menneneea B
Pa3BUTHU HAYKH

CrpoeHue BelecTna.
XuMudeckas CBSI3b, €€
BU/BI; MEXaHU3MBbI
00pa3oBaHus KOBAJICHTHOM
cBs3u. BogopoaHas cBsizb

BanenTHoCTb.
DIIEKTPOOTPUIIATETLHOCTb.
CreneHb OKUCIEHUS.
BeniectBa MosiekynsipHOTO
Y HEMOJIEKYJIIPHOTO
CTPOEHHUS

[TonsiTue 0 AUCTIEPCHBIX
cucteMax. McTuHHEBIE U
KOJIJIOMJTHBIE PaCTBOPBI.
MaccoBas 10Jis BellecTBa B
pacTBope

Kiaccudukanus u
HOMEHKJIaTypa
HEOPraHMYECKHX
COEIMHEHUI.
I'eneTnueckas cBSI3b
HEOPraHMYECKHX BEIIECTB,
pa3JIMYHBIX KJIaCCOB

Knaccudukarus
XMUMHYECKUX PeaKIInii B
HEOPraHHYECKOH U
OpraHNYeCKON XUMUHU.
3aKOH COXpaHEHUS MACCHI
BEIIECTB; 3aKOH
COXpaHEHUS U
MIpEeBPAIIEHUS SHEPTUU TIPH
XUMHYECKUX PEaKIUIX

KonunuecTBo yacos Jlata
Bcero Kontposnbabie [IpakTrueckue H3YICHUA
paboTsl paboTHI
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0
1 0 0

ONEeKTPOHHBIE
u(ppoBkIC
00pa3oBaTeNbHbIC

pecypchl



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Bcero Konrponshsie IIpaktuueckue H3Y4CHIS  LE(POBEIC
paboThI paboTe 00pa3oBaTeNbHbIC
pecypcel
9 CkopocTh peaKIfum. 1 0 0

OOpaTumble peakiuu.
XUMHYECKOE PAaBHOBECUE

10 IIpaktuyeckas pabora Ne 1. 1 0 1
«BnusiHue pa3au4HbIX
(hakTOpOB Ha CKOPOCTH
XUMUYECKON PEAKLIUN»
UTH

11 DnexTposmMTHYECKAs 1 0 0
nuccormanus. Ilonsarue o
BOJIOPOJIHOM TOKa3aTese
(pH) pactBopa. Peakiuu
HMOHHOTO 0OMEHa.
I'maponus opraHnveckux u
HEOPraHUYECKUX BEIICCTB

12 OxwuciurenbHO- 1 0 0
BOCCTaHOBHTEJILHBIC
peakuuu. [lonsrue 00
AIIEKTPOJIM3E PACIIIIABOB U
pacTBOPOB COJIeH

13 KoHTposbHas paboTa 1mo 1 1 0
pazaeny «TeopeTnueckue
OCHOBBI XUMUI

14 Meramisl, UX NOJIOJKEHHE B 1 0 0
[Tepuoanueckoii cucreme
XUMHYECKHUX DJIEMEHTOB /J[.
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aromoB. OO1ue
(bu3uvecKue CBOMCTBA
METAJIJIOB

15 CoiaBel METAJUIOB. 1 0 0
DIEKTPOXUMUYCCKUN PSIJT
HaAIPSDKCHUH METAJIJIOB

16 Xwumuueckue CBOMCTBA 1 0 0
BaXKHEHIIINX METAJIIOB
(HaTpuit, Kanuii, KaJabIUii,
MarHuii, aJroMUHUI) U UX

CO€OUHEHMUI

17 Xumuueckue CBOMCTBA 1 0 0
Xpoma, MeJTu ¥ UX
cOoeIMHEHU

18 Xumuueckue cBOMCTBa 1 0 0

IIUHKA, JKeJie3a U UX
COEIMHEHUN



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Bcero Konrponshsie IIpaktuueckue H3Y4CHIS  LE(POBEIC
paboThI paboTe oOpa3oBareybHbIC
pecypcsl
19 IIpaktuyeckas pabora Ne 2. 1 0 1
"Pemenue

9KCIIEPUMEHTAJIbHBIX 337124
o teme «Metamsy" UTH

20 Hewmeramnsl, ux mojoxkenue 1 0 0
B [lepnoauueckoit cucreme
XUMHUYECKHX 3JIeMeHTOB JI.
N. Mengeneesa u
0COOEHHOCTH CTPOEHHUS
aTOMOB

21 ®usmnyeckue CBONCTBA 1 0 0
HEMETAIUIOB. AJIIOTpONUs
HEMETAJIJIOB (Ha puUMepe
KHCIIOpoJia, cepbl, hocdhopa
1 yTIepo/a)

22 XWMHYECKHE CBOICTBA 1 0 0
TaJIOTCHOB, CEPhI U UX
COoeqUHEHNN

23 Xumuueckue cBOIicTBa 1 0 0
azora, hocdopa u ux
COEeIUHEHNN

24 Xumudeckue CBOIMCTBA 1 0 0
yriepo/ia, KpeMHHS U UX
COEUHEHUN

25 IlpuMeHeHHne BaXKHEUIIIUX 1 0 0
HEMETAIIJIOB U UX
COEOUHEHUN

26 OO0oOmeHue u 1 0 0
cHCTeMaTH3aIys 3HaHu| 110
teMe «HemeTamaby.
Brruucnenus no
YPaBHEHUSIM XUMUYECKUX
peakuui u
TEPMOXUMHUYECKUE PACUETHI
27 Ilpaktuueckas pabora Ne 3. 1 0 1
«Pemenue
JKCIIEPUMEHTAJIbHBIX 3a7a4
no teme "Hemeramnsr"»

UTB.

28 KouTposbHas paboTa 1o 1 1 0
TeMaM «MeTauibl» 1
«Hemeramnbi»

29 Heopranuueckue u 1 0 0

OpPraHu4Y€CKUC KHUCJIOTHI.
HeOpraHI/IquKI/Ie n
OpraHn4€CKUC OCHOBAHUA



Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE

n/m Bcero Konrponshsie IIpaktuueckue H3Y4CHIS  LE(POBEIC
paboTHI paGoTHI o0pazoBaTesbHbIe
pecypcsl
30 AmdorepHbie 1 0 0

HEOpraHW4YEeCKue u
OPraHU4YeCKUE COCTUHEHUS.
I'eneTnyeckas cBA3b
HEOPraHUYECKUX U
OPraHU4YeCKUX BEIIECTB

31 Pous xumuu B 1 0 0
oOecrneueHN
9KOJIOTHYCCKOH,
SHEPreTUYECKON U
MHUILEBON OE30I1aCHOCTH,
Pa3BUTHH MEUIIHHBI

32 IlpencraBneHust 06 oommx 1 0 0
HAyYHBIX TPUHITAITAX
MIPOMBIIIEHHOTO
MTOJTYy4YEHUS BAKHEUIINX
BEIIECTB

33 UYenosek B mupe BemectB 1 1 0 0
MaTepHaoB

34 Xumus v 370pOBbE 1 0 1
qeJoBeKa

OBIIEE KOJIMYECTBO 34 2 3
YACOB II10 ITPOTPAMME

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOTO
MMPOIIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPUAJIBI JUTSA YYUEHUKA

METOINYECKHUE MATEPUAJIBI UIA YUUTEJA



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



