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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHET0 001Iero o0pazoBaHms pa3padoTaHa HA OCHOBE
®enepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBneHHbIX B DenepaqbHOM ToCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEeHUI «CTpaTreruu pa3BUTHS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTerul OOyYEHUs, BOCIIUTAHUS U PA3BUTUS OOYUAIOIIMXCS CPEICTBAMH y4eOHOTO MpeaMeTra
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4aeMOE€ BBITYCKHHKaMU  0011e00pa3oBaTeabHOM
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEIOCTHOM CHUCTEME XHWMHUYECKOro o00pa3oBaHus. OTH LEHHOCTU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
o01rero ob6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIENeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HM OOIIECTBA, a TAKXKe ¢ yUETOM 0OLIMX
Hesell ¥ MPUHIMIIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpPEeIHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIpaeT 0coOy0 pojib B COBPEMEHHOMU
[UBWIN3ALUHN, B CO3JJaHUU HOBOW 0a3zbl MaTepHalbHOW KyabTypbl. OHa BHOCUT CBOH BKJIaja B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBICHUS
00 OKpYyKarollleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEUIECTBEHHOI'O COCTaBa OKPYXKAIOILIEr0 MHpa, OCO3HAHUSI B3aUMOCBS3H
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXXHBIMH 00JaCTIMU PUMEHEHUS.

TecHo B3auMOJEHCTBYST C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHs KaK HayKa CO3HJaTelbHasl, Kak HayKa
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OONIMMHU IEIIMH W TPUHIUAIIAMHA CPEIHETO 00IIero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIELIHOIO BKIIOYEHHS] B KM3Hb COLIMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMHA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0230BOM HAayKH: CUCTEMA 3HAaHUH M0 HEOPraHUUYECKOW XMMHUH (C BKJIIOUCHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEIIIECTB Ha OCHOBE OOLIUX NOHATHUI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01as 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DAa3BUTHEM 3HAHHWHA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMMHH BEIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IPEICTaBICHUNA O CTPOCHUM BEILECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOJOB O
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0ILIero oOpa30BaHUsS IEpBOHAYaAJIbHBIE
NPEICTaBICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIIMOHHBIX PU3HAKAX BEIIECTB, 3aBHCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUH MaTepuan Hu
(dakTosornuecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYArOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKHMX M METO/0JIOTUYECKUX IO3ULIHM,
riy0Xke MOHATh UCTOpUYECKOe H3MEHeHHE (YHKIMH 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNH, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEP)KaHUSA, MMEIOIUMU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JIEATEIIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaKEHHsI K IPOLECCY
TBOpYECTBA B 00JJACTH TEOPUHM U MPAKTUUYECKUX NPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATh €€ JJIs MMONOJHEHUsS] 3HAHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIEJOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JIJIsl TIOHUMaHUS (PUIOCOPCKUX HIEH, TaKuX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUYHH MKy HOBBIMU (akTaMH M TEOPETHUECKUMH MPEINOChLUIKAMHU,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTHUYECKUX MpoOiieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATBIE MPOrpaMMON IO XUMHUHU TMOAXOABI K OINPEACICHUIO COJEp)KaHUsS W IOCTPOEHUs
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHHE YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEILHOCTHU: PEIIEHUs IPoOeM, OUCKa, aHaIu3a U
0o0paboTkn HH(OpPMAIMK, HEOOXOOUMBIX JJIsi TNPHOOPETeHHs ONbITa MPAKTHYECKOW U
HCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONPEACICHUH  COJAEPKATeNbHOM
XapaKTePUCTUKU LeJel H3Yy4YeHHs] MpeaMeTa HalpaBICHUEM IEPBOCTEIICHHOW 3HAYUMOCTHU
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyiIbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUsS MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMUpOBaHHE CHCTEMbl XHMHUECKMX 3HAHMM Kak BaKHeHIIed cocTaBisomen
€CTECTBEHHO-HAYUYHON KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIekKaT KIIIOUEBHIC MOHSTHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (¢dopMUpOBaHHE U PA3BUTHE NMPEICTABICHUN O HAYYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HIMCIOIIUX MECTO B IIPUPOJIC, B MPAKTHUECKOHN U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMEHUW H CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C HAOMIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkaTenbHasi XapakTepUCTUKa 1elel U 3a/1ad U3y4eHHUs MpeaMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU ITPHOPUTETAMU
B CHCTeME cpemHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TPEANOUYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJIEp)KaHusi OOydeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluiy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHWUN M TPUMEHEHUS WX B peaTbHOW KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBm3u c 3TUM Tpu U3YYeHHH TMpeaMera «XUMHUS» JOMUHUpYIOLIee 3HAuYeHHe
MpUOOpETAIOT TaKKE MENIN 1 3a/1a4H, KaK:

ajganTanus  OOydJaromuxcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
KU3HEHHBIX CHTYAIIHMsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMCHECHUEM;

dbopMupoBaHUe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE NI PA3TUYHBIX BUJOB JESATEIBHOCTH: PEIICHHS MTPOOIeM,
MoWcKa, aHaliu3a U 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHs OIMbITa
JeATeTLHOCTH, KOTOpas 3aHMMaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJIA OIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKHUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPELY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaronuxcs: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIC 3HAHUS 10 XHMHH B
COOTBETCTBUH C KU3HEHHBIMH NOTPEOHOCTSIMH, UCTIOIH30BaTh COBPEMEHHbIE NH()OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl IOMCKA M aHan3a y4eOHOW U HAyYHO-TIOMYIIpHOU WH(DOPMALINYA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEJACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHMS, TMOMOJHEHUS JHEPreTUUYECKUX PECYpCOB U COXPAHEHUs MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpEeKHOTO OTHONIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
IPaMOTHBIX PEIICHUN B CUTYalIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B yuebnoM mnaHe cpemHero obmiero obpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECTeCTBEeHHO-HAayUHbIE TPEIMETHI».

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocrapisier 68 yacoB: B 10 kiacce — 34 yvaca (1 ywac B Hexemwo), B 11
Kkiacce — 34 gaca (1 gac B Heenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHM4ecKoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOIYYCHUHU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHus opraHuueckux coequuennii A. M. bytieposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  kiaccupuKalud  OpraHUYecKHX  BemecTB.  HomeHkiaTtypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAXKHEHIINX
IpeJICTaBUTEIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILEeCTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHE, TOMOJIOTMYECKHH pAn. MeraH M 3TaH — mpocTeiime
MPEJICTABUTENIN aJKaHOB: (U3UYECKME U XHMMHUYECKHE CBOICTBa (peakUuu 3aMelieHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUH psAll. DTWIEH U MPONUIEH — MPOCTEHUIINe
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpPOBaHUs, TUAPATALUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJydYeHHEe U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u mermnOyraauen-1,3: cTpoeHue, BaKHEMIIME XUMUYECKHE
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
NPOCTENUIINNA MPeCTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUECKUE CBOMCTBA
(peakuuy rMAPUPOBAHUS, FAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6aHus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MPUHAJISKAIIIME K Pa3INYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIaeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTkd He(TH: TMeperoHka, KpeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroap», MonenupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOTHI:
MOJIy4EHHUE 3TUIIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Macchl, 00BbEMaA, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W 3ITAHON: CTpPOEHHE, (U3NYECKHUE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMHu CIUPTOB. JlelicTBUE METaHOJIAa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroatomMHble CHHUPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (GU3NYECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. lIpumeHeHue raunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE Mpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHasi U YKCYCHasi KMCIJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoITydeHHe M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIMX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

CrnosxHble 2Qupbl KaK MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. [ MAPOIN3 CIOXKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. I[Ipumenenne xupoB. bruonorudeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 11U~ U MoJaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXKACHHE B MPHUPOJE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCHEpUMEHTAJIHBIE METObl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
cnupToB (B3auMojelcTBUe InuepuHa ¢ ruapokcuaoMm menu(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja Cc HOJOM), MHpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncinenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYecTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm@OTepHble oOpraHuyeckue coenuHeHus. @Pusnyeckne u
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMHMUYECKHE CBOMCTBA OEIKOB: TUIPOJIU3, JE€HATypalus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METO/bl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOJIrofeHue u
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TMOHATHS XUMHHM BBICOKOMOJICKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUK, CpelHsAs MoJieKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJIbHBIE METOJIbl M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/AEIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBICHHE, HAy4YHbI (akT, TUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOAUYHOCTh, HAOIIOACHNE, W3MEpEHueE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3UUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEpPEHUS.

buonorus: knerka, opraHusmMm, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKASA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyecKue YpoBHH, NMOITYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengeneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepuojaM. 3HaueHHEe NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOH CBsI3W (KOBaJICHTHAs
HEMOoJISIpHasl W TIOJISIpHAasi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTS.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITNYECKON PEIIETKY.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ 'eHeTHYeckass CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMJISKANUX K Pa3IUIHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XMMHUHU. 3aKOH COXpPAHEHHS MACChl BEIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peaknuu, €€ 3aBUCUMOCTh OT pa3inuyHbIX (hakTopoB. OOpaTHUMBIE PEaKIIHH.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTHepUMEHTAIbHBIE METO/Abl M3YUEHHUs BEIIECTB M WX IMPEBpAIllEHUM: JAEMOHCTpalus
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3yIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalu3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C INOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pEaKkLUuu
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKHUX PEAKIIHMii, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETaJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cephbl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOICOIEPKALINX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OcCoOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XWMHYECKHE CBOMCTBA BAXKHEWUIIUX METAIOB (HATPUH, KaJlWid, KajbI[MHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

O611me cnocoObl moTyyeHus! MeTaJuIoB. [IpuMeHeHne MeTallIoB B ObITY M TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl H3Y4YEHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YEHHE
KOJUIeKIMU «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHUE HKCIEPUMEHTAIbHBIX



3aja4, HaOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAlMOHHBIX UM  JJAOOPATOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA AJTOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEN, KAueCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKLUUHU BEIIECTB, pacyEThl Macchl (00BEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuUTUU MenuUuHBL. lloHATHE O Hay4yHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KepaMUKa, MaTepuabl sl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiIa 0E30MacHOTO MCIIOJIb30BAHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKOH, Teopus,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaTMOaKTUBHOCTb, MOJIEKYNA, SHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHepasbl, TOPHbIE TOPO/IbI, TOJIE3HbIE HCKOMAeMBbIe, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIEHHOCTh, (papMaleBTUYecKasi MPOMBIIUIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAs IPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[NTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero o0IIero 00pa3oBaHusl SIBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHuUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIISIONIUE:

OCO3HaHME O0YYaIOUIMMHCA POCCUHCKOM Tpa’kIaHCKONH HASHTUYHOCTU — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPHUECKUX TpaauLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KM3HEHHBIC TIJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHUS TpeAMeTa «XUMHs» JIOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMHU IOBEICHHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
ONBITa TO3HABATEIBHON M TPAKTHYECKOW JESITeIBHOCTH OOYUYaIOUIMXCS IO pealn3aiuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIMTAHUS:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIUAIBHBIX HOpPMax M MpaBWJIaX MEKIMYHOCTHBIX OTHOUICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W PHHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTHKY H apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEHYECTBEHHOH
XUMHUU;

YBa)KEHHsI K IpOIEcCy TBOpYECTBA B OOJACTH TEOPUU M IMPAKTUYECKOTO NMPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAayKH €CTh pe3yNbTaT JUINTENbHBIX HAOJIOJCHUMN,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTEH 30pOBOr0 M Oe3omacHOro oOpas3a JKU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS [EHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEI0BATEIbCKOW JESTEIbHOCTH,
00IIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYEHHIO Mpodeccuil pa3iuMyHOro poaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K TPUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIEM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUH, MPUHOCALIUMX BpEA OKpYKaloIled NPUPOIHON cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NeSITEIbHOCTH  SKOJIOTUYECKOH  HalpaBIEHHOCTH, YMEHHUS pPYKOBOJCTBOBAaThCS MMM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO MPEACTABICHUS 00 OKpYKaroleM
MHUpE KaK O €JUHCTBE IPUPOJbI U YEIOBEKA, B IIO3HAHWMU IPUPOJIHBIX 3aKOHOMEPHOCTEU H
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOHYNBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHUS CYIIHOCTH METOJOB IIO3HAHUA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUYEHHSI HA OCHOBE HAYYHBIX (DaKTOB M MMEIOLITUXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

TFOTOBHOCTU M CIOCOOHOCTH K HENpPEpbIBHOMY O0Opa3oBaHUI0 U CaMOO0pa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
HOTpeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4eOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHUES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIE, KOMMYHHUKATHBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHBIC YyueOHBIC JCHCTBUS B TO3HABATENBHOW U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHUE TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJIM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3aJaBasd MHapaMCETpbl W KPUTCPpUHU UX JOCTUKCHHA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTU C ITOCTABJICHHBIMU LCIIAMU;



UCIMOJb30BaTh IMPU OCBOCHMM 3HAHWHA NPUEMBI JOTMUYECKOIO MBIIIJIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH VIS KIacCU(UKALMK BEIIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, NMPUMEHATh Ha3BaHHbIE MOJEJIbHbIC MPEICTaBICHUSL
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopmynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MHCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHWPOBAHUS M TIPOBEIEHHS YYCHUYECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unopmanmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMaliel: MNPUMEHATh MEXIpeAMeTHble ((u3NYecKue U MaTeMaTH4ecKhe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI N0 CYLIECTBY OOCYX/1aeMOW TeMbI B XOJ€ AMAJIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHUKAMH TPH BBIIOJHEHHH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAJIbLHBIMH PeryisTHBHBIMH e CTBUSAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JCHCTBUH IPU BBINOJHEHUN y4eOHBIX M MCCIIEOBATEILCKUX 3a/ad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs» OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJAbTYpPHl JMYHOCTH, €€ (YHKIIMOHATHHON TPaMOTHOCTH, HEOOXOIUMOW st
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JIOUKAa aToMa, MOJIEKYJIa, BaIEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAIbHAS TpyMNa, pajuKan, HU30MEpHUs, U30MEpPbl, TOMOJIOTUYECKUH psia, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUEC 3HAHMI, JICKAINIUE B OCHOBC ITOHHMMAaHUSA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JEATETHHOCTH YETIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/II)’I BBIABJIATE XapPaKTCPHBIC MMPU3HAKN HOHHTI/IfI, YCTaHAaBJIMBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUYCCKYIO CHMBOJIMKY JJIs1 COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaxunﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHYCCKOT'O U TPOCTPAHCTBCHHOTO CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3yUYEHHBIX OPraHUYEeCKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh UM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAasi KUCIIOTa, CTE€APUHOBAsI KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPUMEHATH IMOJOXKEHHUS TEOPUU CTPOSHUS OpraHMYEeCKUX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KIACCOB OPraHUYECKUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUII0JI03a, aMHUHOYKCYCHasi KHCIIOTa), WILIFOCTPHUPOBATH
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI HMX MEPepadOTKH M MPAKTUYECKOE MpPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIIH);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTHUS PEHICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYAIHSIX, CBSI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOPHBIM 000PYIOBAaHKUEM, a TAaK)Ke MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIUSMHU TI0 BBITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4eCTBEHHBIC pEAKIMM OPraHWYEeCKUX BEIIECTB, JCHATypalus OCIKOB MpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3aluCH ypaBHEHHH COOTBETCTBYIOUIMX pEAaKIHi |
(GbopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

C(OPMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIIHIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi MH(popmaruu, HTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TPaBMIIa SKOJIOTMYECKH Ie1eco00pa3HoOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTIpeNIeNIEHHBIX OPTaHMYECKUX BELIeCTB, MOHMMAs cwmbici mnokazatens [IJIK, moscHATh Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHMS BEIIECTB M XUMUYCCKUX SIBJICHUI;

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHUMHYECKOH COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT NPAaKTHUYECKUX 3a7ad M SKOJOTMYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJSPHBIE O00BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTENEHb
OKHUCJIGHHS, XUMHUYEcKas CBs3b (KOBAJCHTHAas, HWOHHAs, MeETaJUNIM4YecKas, BOJOPOIHAsA),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLMALUS, OKHUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTbH
XUMHYECKOW  peaKIMHM, XHUMHYECKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HAHMUS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJIICHUU,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JACSATEIHHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISABIATH XapaKTEePHbIC MPU3HAKH MOHSATHI, yCTaHABIUBATh
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, TraméHas U3BeCTh, Heram€Has W3BEeCTb, IMUThEeBas COJla, MUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEAEIATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3JIMYHOTO COCTaBa, BU XUMUYECKOW CBSI3U (KOBaJIEHTHAs, HIOHHAS,
MeTaJlJINYecKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIUIMYECKON PEIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJSpHAs, MOHHAs, METaJUIMYecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 MX COCTaBY K OINpeAeNEHHOMY KIIacCy/TpyIIe COeIUHEHUN (TPOCThIE BEIIECTBA — METAJUIBI U
HEMEeTaJlIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM(OTEpHbIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICHT Hepuonuueckoro 3akona JI. M.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOMIYIO, OOBSCHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUWYHBIX KJIacCOB, NOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyrolluX BEIIECTB, TEMJIOBOMY 3(QeKxTy peakuuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlMid MOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX ITH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKHUX BEIIECCTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHUYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOT'O MOJIYYE€HUsI CEPHOM KHUCIIOTbI, aMMHaKa, a Takke COPMHUPOBAHHOCTh
MpEACTABICHU 00 OOIIMX HAYYHBIX MPUHIIMINAX W IKOJOTUYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WIM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATH MpaBUjia MOJTB30BAHUS XUMUYECKOW TMOCYA0N U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue TmeEpoKcHIa BOAOPOAAa B MPUCYTCTBUM KaTalld3aTopa, OMpEIENIEHuEe CpeJibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (hopMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
onpeAenEHHBIX BEIIECTB, MOHUMAasi cMbIcT mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUM;

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonunyectBo 4yacos
Ne HaumenoBaHue pa3jiesioB U daekTpoHHbIE (LM (POBbLIE)
Konrpoabnbsie IIpakTHyeckue
n/n TeM NPporpaMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI

Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM

HpeHMeT OpraHquCKoﬁ XUMUMU. DOI'IC Mmos mkona httDS//mVSChooledUrU/ )
DNEeKTPOHHBIN OaHK 33JaHHH IS OLICHKH (PYHKIIMOHATBHOU
1.1 Teopust CTpOCHUST OPraHUICCKUX 3 , _
rpamotHoctH https:/fg.resh.edu.ru/;
coenunenuit A. M. byrneposa Bubmotexa LIOK https://m.edsoo.ru/f2a34950
Hroro mo pazueny 3

Paznea 2. Yraesogopoasl

®I'UC mos mkomna https://myschool.edu.ru/ ;
21 HPGIIGJII)HI)IG YTJIIEBOAOPOAbI — 2 DNEKTPOHHBIN OaHK 3aIaHU A OIICHKU (YHKIIMOHATIBHOM
' AJIKAHBI rpamotHocTH https://fg.resh.edu.ru/;
bubmmoreka [TOK https://m.edsoo.ru/f2a34950
OI'MC mos mkona https://myschool.edu.ru/ ;
29 HereI[eJ'ILHHe YIJII€BOAOPOOBI: 6 1 OneKTpOHHbIH OaHK 3a/JaHU AT OLEHKH (DYHKIIMOHAIBHON
' aHKeHLI, aJ'IKa,[[I/ICHBI, AJIKUHBI TpaMOTHOCTH httDSZ//fq.reSh.edu.ru/;
bubmmoreka [TOK https://m.edsoo.ru/f2a34950
@OI'MC mos mkona https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 33TaHMH IS OIICHKH (PYHKIIMOHATBHON
2.3 ApOMaTquCKHe yIJIeBOAOPOABI 2 rpamortHocTH https://fg.resh.edu.ruf/;
Bub6mmorexa ITOK https://m.edsoo.ru/f2a34950
[pupoaHbIE HCTOUHUKU OI'MIC mos mkoma https://myschool.edu.ru/ ;
DJIeKTpOHHbIN OaHK 3aJaHuUil AT OLEHKU ()yHKIIMOHAIBHOM
24 yTJICBOOPONIOB 1 nX 3 1 rpamoTHocTH https://fg.resh.edu.ru/;
nepepaboTka Bu6moreka [TOK https:/m.edsoo.ru/f2a34950
Hroro no pazgeny 13

Paszgea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

3.1 Cruptel. DeHou 3 ®I'MC mos mkomna https:/myschool.edu.ru/ ;



https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/
https://fg.resh.edu.ru/
https://m.edsoo.ru/f2a34950
https://myschool.edu.ru/

Anpneruasl. Kap6oHOBBIC

DNEeKTPOHHBIN OaHK 3a1aHHH AJIS OLICHKU (PYHKIIMOHATBHON
rpamotHoctH https:/fg.resh.edu.ru/;

Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950

@OI'IC mos mikoia https://myschool.edu.ru/ ;

DNEeKTPOHHBIM OaHK 3a1aHHH AJIS OLICHKU (PYHKIIMOHATBHON

3l2 KUCJIOTBI. CHO}KHBIG 3(bI/IpBI 7 TpaMOTHOCTH https://fq.resh.edu.ru/;
bubmuoreka ITOK https://m.edsoo.ru/f2a34950
OT'UC mos mkoma https://myschool.edu.ru/ ;
DJIEKTPOHHEIN OaHK 3aJaHMI IS OLIEHKH KIIMOHAITEHOH
3.3 VYrineBosl 3 P , A oF dyu
rpamotHoctH https:/fg.resh.edu.ru/;
Bbubmuoreka ITOK https://m.edsoo.ru/f2a34950
Htoro no paznemny 13

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 3

Htoro no pazneny 3

Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUSA

[Imactmaccel. Kayaykn.

@OI'MC mos mkona https://myschool.edu.ru/ ;

DNEeKTPOHHBIN OaHK 33JaHMH IS OLICHKU (PYHKIIMOHATBHON
rpamotHoct https:/fg.resh.edu.ru/;

Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950

®OI'C mos mkoia https://myschool.edu.ru/ ;
DNEeKTPOHHBIN OaHK 33TaHMH IS OIICHKH (PYHKIIMOHATBHON

51 BoxokHa 2 rpamoTHOCTH https://fg.resh.edu.ru/;
Bub6mmoreka ITOK https://m.edsoo.ru/f2a34950
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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11 KJIACC

KoanuecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U

duekTpoHHbIe (LM (POBbLIE)

Konrpoabnsie IIpakTHyeckue
n/m TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
CTpoeHue aToMOB. ®TUC mos mxona https://myschool.edu.ru/ ;
o DJeKTpOHHBIH OaHK 3a/JaHU AT OLCHKH (DyHKIIMOHAIBHOH
[lepuoauueckuii 3aKOH U . .
rpamotHoctH https:/fg.resh.edu.ru/;
11 [Tepuonnueckas cucrema 3 Bu6miorexa LIOK https://m.edsoo.ru/f2a34950
XUMHYECKHX 31eMeHTOoB /JI. H.
MenneneeBa
®I'UC mos mkona https://myschool.edu.ru/ ;
12 CTpOGHI/Ie BE€IICCTBA. 4 DNEKTPOHHBIN OaHK 3aaHMi IS OIICHKH ()YHKIIMOHATBHOU
. MHOro0GpasHe BemecTs rpamotHoctu https:/fg.resh.edu.ru/;
Bbubnuoreka ITOK https://m.edsoo.ru/f2a34950
®I'UC mos mkomna https://myschool.edu.ru/ ;
DIIEKTPOHHBIN OaHK 3aJaHH I OLIEHKH () YHKIIMOHAIbHOM
1.3 XUMHYECKUE PEeaKIun 6 1 1 P e o by
rpamotHocTH https://fg.resh.edu.ruf/;
bubmmoreka [TOK https://m.edsoo.ru/f2a34950
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
OTUC mos mikona https://myschool.edu.ru/ ;
DJIeKTPOHHBIN OaHK 3aJaHMH IS OLIEHKH KI[HOHAJIbHOMH
2.1 MerTanbl 6 1 P , _ Oy
rpamotHoct https:/fg.resh.edu.ru/;
Bub6mmoreka ITOK https://m.edsoo.ru/f2a34950
®I'UC mos mkona https://myschool.edu.ru/ ;
DJIeKTPOHHBIN OaHK 3aJaHMH [IJIS OLIEHKH KIIMOHAIILHOMU
2.2 Hemeramier 9 1 1 P _ st ot dyn
rpamotHoctH https:/fg.resh.edu.ru/;
Bubnmorexa ITOK https://m.edsoo.ru/f2a34950
®I'UC mos mkona https://myschool.edu.ru/ ;
23 CBs3b HCOPraHU4YCCKUX U ) DJeKTpOHHbIH OaHK 3aJaHuUil A7 OLEHKU ()yHKIIMOHAIBHOM

OpTraHU4YCCKUX BCIICCTB

rpamotHoctH https://fg.resh.edu.ruf/;
Bubnmorexa IJOK https://m.edsoo.ru/f2a34950
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Hroro no pazneny

Pa3zgen 3. XumMus u ;Ku3HbL

17

@OI'IC mos mkona https://myschool.edu.ru/ ;
DJeKTpOHHBIH GaHK 3a/JaHU AT OLCHKH (DYHKIIMOHAIBHOH

31 XuMUA B KH3HB 4 rpamotHoct https:/fg.resh.edu.ru/;
Bbubmmorexa ITOK https://m.edsoo.ru/f2a34950
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

o Xumus. 10 kiace. YueOHuk 11t 001eodpazoBaTenbHbIX yupexaenuii / I.E.Py 3uTuc,
@&.I'.Denbaman. — M.: [Ipocselienue;

o Xumus. 11 kmace. YueOHuk 11t 001eoopazoBaTenbHbIX yupexaenuii / I.E.Pyx3uTuc,
@&.I'.Denbaman. — M.: [Ipocselenue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

o Xumus. Jlunaktnaeckuit marepuait. 10-11 kimaccel: mocodue it yauTene
obmieoOpazoBarenbHBIX yupexaenuii / A.M. Panenkuii. — 2-e¢ uzn. — M.: [IpocBemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

e ®I'MIC mos mkoma https://myschool.edu.ru/;

e DJIEKTPOHHBI OaHK 3aJaHui A OLEHKM (PYHKUMOHAJIBHOM TIpaMOTHOCTU
https://fg.resh.edu.ru/;

¢ bubanoreka I{OK https://m.edsoo.ru/f2a34950.
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