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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 DenepaabHOM TroCyIapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHbBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKEHUI «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
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJBI, (HOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
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 coorBercTBHMM ¢ OONIMMH IEIIMH W TPUHIUAIIAMH CPEAHETO 00IIero ooOpa3oBaHUS
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 BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJOB 0
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,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOImaromiei 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(POPMAIMIO U MPUMEHATH €€ NJIs MONOJHEHUS] 3HAHUMU, 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 (QopmupoBaHHE CHCTEMbl XHUMHUYECKHUX 3HAHUA KaK BaKHEWIIEH cocTaBlsomeH
€CTECTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIEC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (QopmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIAX TMO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MHUPE BEIIESCTB U XMMHYCCKHUX SBJICHHUH, HIMCIOIIUX MECTO B IIPUPOJIC, B MPAKTHUECKOHN U
IMOBCEAHEBHOM KU3HU;

® pa3BUTHEC YMCHHA M CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM 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 3HAUEHUE 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.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INpPEBpAlllEHUI: 03HAKOMJICHUE 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 M CTPOCHME, TOMOJOTMYECKHH pAn. MeraH M 3TaH — mNpocTeilne
NpPEJCTaBUTENIN aJIKaHOB: (PU3MUECKHE M XHMMHUYECKHE CBOMCTBa (peakIuHu 3aMelleHus |
TOpEeHUs ), HaXOXKJACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

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

Ankanuensl: OyranueH-1,3 u mertmnOyraauen-1,3: cTpoeHue, BaKHEHMIIME 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 rMIPUPOBAHUS, TAIOT€HUPOBAHUS, TUAPATALIH, TOPEHHUS ), TOJyUYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUSA), TOJIyY€HHE M TpUMEHeHHe. Toxyon: cocmas, cmpoeHue,
Quzuueckue u xumuyeckue ceolucmea (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 mnepepaboTku He(TU: TeperoHka, KpEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HEPTH, UX PUMEHEHHE B
MPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosb U MPOIyKThI €ro nepepaboTKy.

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

Pacuérnbie 3amaun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WM IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3U MEXAy MOJIEKYJaMu cUpToB. JlelicTBHE METaHOoJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKUE CBOHCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (pEeakLuu OKHCICHHS W BOCCTAaHOBJIEHHS, KaueCTBEHHbIEC pEaKLUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepudUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

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

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmajia U LEUII0I03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOAO0M).

OKCHEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoZIGHWe W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHPTOB (OKUCIeHHE 3TaHoia okcuaoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOAOM), MNpPOBEACHUE TIPAKTHUECKOHl paboThl: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha IHpuMepe INIMLKHA). buonoruueckoe 3HaueHHE
aMHHOKuUCIOT. [lentuapt.



benku kak nmpupogHBIE BBICOKOMOJEKYJSpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OeinkoB. XHMMHMUYECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAKIIMK Ha OEIIKH.

OKclepUMEHTAIbHbIE METObl W3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue U
ONKCaHHE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEJIKOB IpU HAarpeBaHUH, LBETHbIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUU, CpeAHsAs MouieKyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPU3ALUS U MTOJIMKOHCHCALINS.

OKCHEpUMEHTAJILHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIlEHUI: O3HAKOMIIEHUE C
0o0pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MU M3Y4YE€HUU opraHmdeckoi xumuu B 10 kmacce
OCYILIECTBJISIETCSl YEpE3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, 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(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
AKCIEPUMEHT, MOJICIIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MYECKHE BETMUUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHHTE3,
OMOJIOTHYEeCKH aKTUBHBIE BellleCTBa (O€IKH, YIIeBOIbl, )KUPbI, (PEPMEHTHI).

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

TexHonorus: NUIIeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MTpernapaThl, 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, MOITYPOBHH. ATOMHBIE OpOHUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3JEMEHTOB HEPBBIX UYETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB JI. U
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH IPOCTBIX U CI0KHBIX BEIIECTB
110 TPyNIaM U IepruojaM. 3HaueHHEe EPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBsI3b. BuIbl XUMUYECKOW CBsI3M (KOBaJEHTHAas
HEMOoJISIpHasl W TIOJISIpHAasi, WOHHAs, MeTajunyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTENEeHb OKUCIIEHUS. IOHBI: KATUOHBI U aHUOHBI.

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

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

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BellecTB. [ eHeTHYeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpPraHUYECKON XUMHUU. 3aKOH COXPAHEHHS] MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHE XHUMHUYECKOIO DPABHOBECHSL.
[Tpunnun Jle [latenbe.

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

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCepUMEHTAIbHBIE METO/Abl M3YyUEHHUS BEIIECTB U WX MPEBpAlllEHUI: JIEeMOHCTPALUS
tabmun «llepuonuueckas cucrema xumudeckux snemeHtoB Jl. M. MengeneeBa», usydyeHue
MoJieJIe KPUCTAJUIMUECKUX pElETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTaln3aTropa,
OIPECIIEHUE CPENBl PACTBOPOB BELIECTB C NOMOUIbIO YHHUBEPCAIBHOIO MHIUKATOPA, pPEaKLUU
MOHHOTO OOMeEHa), MpOoBeIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérnrie 3amaun.

Pacuétbl mo ypaBHEHUSM XMMHUYECKHUX PEAKIIHiA, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pochopa u yriaepoa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUIA).

ITpuMeHeHne BaXHENIINX HEMETAIOB U UX COCTUHEHH.

Meramisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiicTBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUUECKUN Psii HANpsHKEHUN
METAJIJIOB.

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

O61me cnocoObl MoTyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaioB B ObITY U TEXHUKE.

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



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUSA C PACTBOPAaMHM KHUCIOT U ILIEN0YEH, KauyeCTBEHHbIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BemiecTBa MM 00BbEMa ra3oB IO U3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecrie4eHnu IKOJIOTMUECKOM, SJHEPreTHYeCcKol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenns 00 OOWIMX HAay4yHbBIX MPUHLUUIAX T[POMBIIUIEHHOIO IOJIy4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaJIbHbIE yI00pEHUsI.

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

MexnpeameTHbIe CBSI3H.

Peanuzanus MexnpeaMeTHBIX CBA3EH IpU M3y4EHUU OOILEH U HEOPraHMYeCKOM XUMHUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-HAy4Hble IOHATHSA: HAay4HbIM (DakT, TuUmoresa, 3aKOH, TEOpPHS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOAUYHOCTh,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PalMOaKTUBHOCTb, MOJIEKYNA, YHEPreTHUECKUN YpOBEHb, BEIECTBO, TENO, 0O0BEM, arperaTHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHusM, JKOcHcTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HBIE HCKOTIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJICTBO
CTPOUTENBHBIX MaTepuasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
MIPOMBIIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKLMOHHBIX MaTE€pHaNIOB, 3JEKTPOHHAS MPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



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

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJlbTaTaM OCBOCHHUS OOY4YaIOIIMMUCS
IporpaMM CpPeAHEro oOIIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

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

OCO3HaHME O0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTMYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAromIMXCsl PYKOBOJCTBOBATHCS B CBOCH IESATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS NpeAMeTa «XWUMHS» JOCTHTAIOTCS B EIMHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMH W TPaBUJIAMH IIOBEICHUS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATEIBHONM M TPAKTHYECKOW JESITEIBHOCTH OOYYaIOMIMXCS 10 peau3aliu
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 MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE;

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

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OTEHYECTBEHHOH
XUMHUU;

yBa)KEHHsI K IpOIecCy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTIIKEHHS HAayKH €CTh Pe3yNbTaT JUINTENbHBIX HAOMIOICHHH,
KPOIOTIIMBBIX SKCIEPUMEHTAIBHBIX IOUCKOB, TOCTOSIHHOTO TPY/a YYEHBIX U MPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHOW XHMUHY;

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:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

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

NOHMMAaHHUS UEHHOCTH TPaBWI HWHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0O€30IacHOTO
MOBE/ICHUS B CUTYaIIUAX, YTPOXKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX J1E€ATEIBHOCTH;

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

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3iMyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 10 XUMUH;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMAaHHM TJI00aJIBHOTO XapaKTepa SKOJIOTHUYECKUX MPOo0JIeM, BIUSHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

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

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArONPHUSTHBIE YKOJIOTUYECKHE MOCIECICTBHS MPeaPHHUMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEIbHON, KOMMYHUKATUBHOMN M COLMATBbHON MPAKTHKE, 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 IPUPOJBbI M YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHUS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LUMBWIM3ALUU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3BUTUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM JKU3HU KaXKJOro 4iIeHa
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB II03HAHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAlOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS 1eJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCSI TAHHBIX
C LEJNBIO MTOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

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

MHTEpECa K ITO3HAHUIO U MCCIIE0BATENBCKOM AEATENBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
NOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pa3IUyHbBIX cdepax MpodeccHoHaTbHON
JIESATEIbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHHSA Yy4ueOHOro mpeamera «XHUMHS» Ha YpPOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEPTHUs, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHUES, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecreunBaronyie (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOImMMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBUS B II03HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

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

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBATh W AaKTyaJIU3UPOBaTh MpOOJIEMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

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



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALMKU BEILIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W NPOTUBOPEUHUS. B PACCMATPUBACMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakiuu — TNpUd pPELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEaKLUil;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAaMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHUS YYECHUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
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 32/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

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

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

nproOpeTaTh ONBIT MCIOIB30BAaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TIOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMaliel: NPUMEHATh MEXIpeAMETHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI N0 CYLIECTBY OOCYXJAaeMOH TEMBbI B X0/l AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAaMH TIPU  BBINOJHEHHH XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3ULUH B X0/1€ 00CYKACHU 1 0OMEHa MHEHHSMH.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JICHCTBUH IPHU BBHINOJHEHUH yYeOHBIX M HCCIENOBATEIbCKHUX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEIIeHHs ¢ YU4ETOM IMOJIyYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST U KYJAbTYpPhl JMYHOCTH, €€ (YHKIIMOHAJIHHOW TPaAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA MPAKTHYCCKUX 3adad M OKOJOTHYCCKHU 000OCHOBAHHOIO OTHOIIEHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUH, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami€HHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA OO0BEM, YIVIEPOAHBIA  CKEJIET,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOAEpKAIINEe COSANHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUE 3HAHUA, JICKAINIME B OCHOBC IMOHHWMAHHA
MPUYMHHOCTUA M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIB30BaHUHU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOMN JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/Iﬁ BBIABJIATE XapPAaKTCPHBIC MMPU3HAKU HOHSITI/IfI, YCTaHaBJIMBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOILIME MOHATHUS MIPU ONMMCAHUM COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BAaTh XMMHUUYCCKYIO CHMBOJIUKY JJIs1 COCTaBJICHHA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOI) (OpMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHWYCCKUX peaxunﬁ, HU3TO0TaBJIMBATh MOJCIN MOJICKYJI OPTraHUYCCKUX BCIICCTB
AJI WITIOCTpalui UX XUMHUYCCKOT'O U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HX COCTaBy W CTPOEHHUIO K OMNpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrneBomopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUA MO cuctematudeckoil HomeHnkinatype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUICH, STHJICHIJMKONb, TIHMLEPUH, (eHOJ, (OpMabAerHll, aleTalbIeru],, MypaBbHUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€ApUHOBAsl KUCIIOTa, IJII0K03a, (PYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

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

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeuiecTB A. M. bytiepoBa st 00bsCHEHHUSI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTE€pPU30BaTh COCTaB, CTPOEHHE, (PHU3UUYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOI, aleTalbICTHI, MypaBbUHAs U YKCyCHas
KHACJIOTHI, TJIOKO3a, KpaxMal, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEX]y HUMU YPaBHEHUSIMH COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIHid ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOIYKTOB NepepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIECHUS M0 XUMHUYECKUM ypPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM TPOAYKTa PEAKIMHA IO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WIIH MPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTb YMEHHH BJIaZIeTh CUCTEMOM 3HaHUIl 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHUU TIPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOmofeHne, W3MEepeHHe, OJKCIEPUMEHT, MOJCIHPOBAHNE), WCIOIb30BATh CHCTEMHBIE
XUMHYECKHE 3HAHUS JIJIsl IPUHATHUS PEHICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsIX, CBI3aHHBIX
C BEIL[ECTBAMU M UX IPUMEHEHHEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYH0H U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUU, MOJYUYECHUE ITUIICHA U U3YYEHHUE ero
CBOWCTB, Ka4YeCTBEHHBIC pEAKIMM OPraHWYECKUX BEIIECTB, JCHATypalus OEJIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABWJIAMH TEXHHKH 0€301TacCHOCTH
npu oOpallleHNH C BEIEeCTBAMU U JTAOOpaTOPHBIM 00OpYIOBaHUEM, NPEICTABIATh PE3yJbTaThl
XUMHUYECKOTO JKCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi u
(bopMyITHpOBaThH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

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

c(OPMHPOBAHHOCTh YMEHHMH COONIOAAaTh MpaBHJIa SKOJOTHYECKH IIEeJIecO00pa3HOro
MOBE/IEHNUA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKalolllel MpUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHS HA KUBBIC OPTaHU3MBI
OTpeNeIEHHBIX OPraHUYeCKUX BEIIECTB, MOHMMAs cMbica mnokasatens [IJK, moscHsaTh Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEJAHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYaIOMIUXCS: YMEHHE WCIOJIb30BaTh 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 XHMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B IMO3HAHWUU SIBICHUW NPUPOIBI, B (POpMHpOBAHUU
MBIIUICHUST U KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAIOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYEcKas CBs3b (KOBAJIEHTHAas, HWOHHAsg, MeETaJNIM4YecKas, BOJOpOJHAs),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLUALHUS, OKUCIUTENIb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHYECKOH  peakIMHh, XHUMHYECKOe pPaBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON JHccouManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEUIECTB, 3aKOH COXPAHEHHS W TPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHH, MHPOBO33PEHUECKHUE 3HAHMS,
JeXalue B OCHOBE IMOHMMaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHWMHMUYECKHX SIBJIICHUU,
(dakTosorMyecKrue CBEJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30M1aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

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

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUUYECKYIO CHUMBOJUKY JUIsl COCTaBIIECHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEAKIUi, CHUCTEMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TpuBHMaidbHBIC Ha3BaHHS OTJCIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT 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 KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAaJUIMYecKas), XapakKTep cpeAbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH yCTAaHABIMBATH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe coeIuHeHul (IpoCThie BellecTBa — METaJlIbl 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 ~ YMEHHI  XapaKTepu30BaTh dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolfX BeUIECTB, TEMJIOBOMY d3(PQeKTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlUid MOHHOTO OOMEHA, YUUTHIBAs YCIOBHUSA, IIPU KOTOPBIX 3TU
peakLMK UIYT 10 KOHLA;

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

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM PEaKIUuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHUS XMUMHYECKOTO PAaBHOBECHUS 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 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJOTUUECKHX MPOOJIeMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peaxiusax, Macchbl BEIIeCTBAa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, 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 MOJTH30BAHMUS XUMUYECKON MOCYAOU 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 NEpoOKcHIa BOAOPOAA B MPHUCYTCTBUM KaTalu3aTopa, OINpPEIEICHHUE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklMd HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHWS, PEIICHUE SKCIIEPUMEHTATBHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0e30macHOCTH TIPH OOpAaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPEICTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEPUMEHTa B (OopMe 3aluCH ypaBHEHHH 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 COOOIaTh MpaBUja HKOJIOTMYECKH IeJIecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
onpeAenéHHBIX BEIIECTB, MOHUMAasi cMbIcT mokasarens [1JIK, moscHsITh 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 MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX ¥ CJIA0OBUASIIMX OOYYAIOIUXCS: YMEHHE WCIONIb30BaTh pelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrposbnsie  IIpakrunyeckue op
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
. bubnuoreka L{OK:
[Ipenmet oprannueckoit xumuu. Teopus
1.1 CTPOEHHS OPraHNYECKUX COEQUHEHUN A 3 hitps://m.edso0.ru
' MpB p A ' Bubmnoreka POIL:
- PYHICpOBa https://resh.edu.ru
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
Bbubnuoreka L{OK:
2.1 IIpenensHblie €BOJOPOJIBI — AIKAHBI 2 https://m.edsoo.ru
' peaer YHICBOLOPOA Bubnuoreka POIII:
https://resh.edu.ru
bub6mmoreka [IOK:
HenpenenbHble yrieBoaOpOIbI: aJIKEHBI, https://m.edsoo.ru
2.2 6 1
AJIKaAUEHbI, AJIKUHEBI bubnunorexa POIII:
https://resh.edu.ru
bub6nmoreka [IOK:
23 A 2 https://m.edsoo.ru
. pOMaTHYECKHE YTIAEBOIOPOIBI Bubmiorexa POILL:
https://resh.edu.ru
ITpupoaHble HCTOYHUKH YIIEBOIOPOIOB U bubmorexa [OK:
2.4 pHp yr p 3 1 https://m.edsoo.ru

ux nepepadoTka

bubmanorexa POIII:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

Hroro no pazneny

Paznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

13

https://resh.edu.ru

bubnnoreka L{OK:
https://m.edso00.ru
3.1 Cruptel. denon 3 Eu6miorexa P
https://resh.edu.ru
Bbubnuoreka L{OK:
Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. https://m.edsoo.ru
3.2 7
Crnoxuble 3hupbl bubmrorexa POIL:
https://resh.edu.ru
Bbubnuoreka L{OK:
https://m.edso0.ru
3.3 MR 3 Bubnuorexa POIII:
https://resh.edu.ru
Hroro no pazneny 13
Pa3nen 4. A3oTcoaep:kaime opranudeckue coelMHeHust
butmmoreka 1{OK:
https://m.edso00.ru
4.1 AMuHBI. AMUHOKHCIIOTEL. benmkn 3 R —
https://resh.edu.ru
Hroro no pazueny 3
Paspnen S. BeicokomMoJieKy IsIpHbIe COCIMHECHUS
butmmoreka 1{OK:
https://m.edsoo.ru
5.1 ITnactmaccel. Kayuyku. Boiokna 2 EuGmiorexa PIL:

https://resh.edu.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Hroro no pazgeny 2
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11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Konrpouabusie Ilpakruyeckue p
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypcbi
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
. bubmuoreka I{OK:
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [Teproanueckas cucreMa XUMHUYECKHX 3 https://m.eds00.ru
' proa Bubnuorexa POII:
anemenToB . 1. Menaeneera https://resh.edu.ru
bubmuoreka L{OK:
Crpoenue Bemectsa. MHOroo6pasue https://m.edso0.ru
1.2 4
BCIIIECCTB bubnuorexa POIII:
https://resh.edu.ru
bubmunoreka L{OK:
https://m.edsoo.ru
1.3 XUMHYECKUE PEAKITUN 6 1 1 Eubmiorexa POLL:
https://resh.edu.ru
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
bubmoteka [{OK:
https://m.edsoo.ru
2.1 Meramer 6 1 BuGmuorexa POIII:
https://resh.edu.ru
Bu6nuoreka IJOK:
https://m.edsoo.ru
2.2 Hemeramuer 9 1 1 Bubmnuorexa POIII:

https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CBs3p HEOPTaHNYCCKUX U OPTraHUYCCKUX

bubmuoreka 1{OK:
https://m.edsoo.ru

2.3 BEIECTB 2 bubnuoreka POIIL:
https://resh.edu.ru
Hroro mo pasueny 17
Pa3zgen 3. XumMus u ;Ku3HbL
bubmuoreka 1{OK:
https://m.edsoo.ru
31 XUMHUA ¥ KU3HDb 4 Eu6anorexa POILL:
https://resh.edu.ru
Hroro mo pasueny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB Koppex DJIeKTPOHHbIE
Ne Tema ypoka Hara THPOBKa  uudgpoBbie
n/n Bceero KP TIP U3YYEeHUs oOpa3oBaTe/ibHbIE
pecypchl
bu6nuoreka I{OK:
1 [Ipeamer opranu4ecKo XUMHH, €€ 1 https://m.edso0.ru
BO3HUKHOBEHHUE, Pa3BUTHUE U 3HAYCHHUE bubmuoreka POILI:
https://resh.edu.ru
Teopus cTpoeHUs] OpraHUYECKUX bubmmorexa [OK:
2 coenuHenuii A. M. Bytieposa, eé 1 https://m.edsoo.ru
Bubnuoreka POI:
OCHOBHBIC HOIOAKCHUA https://resh.edu.ru
[IpencraBienue o K1accuPpUKAIUN Bub6mmoreka LIOK:
3 OpraHn4ecKux BemecTs. HoMenkiarypa 1 https://m.edsoo.ru
(cucTemaruyeckasl) U TPUBHAIbHbIE bubnuoreka POILI:
HA3BaHUS OPTAHMYECKHMX BELIECTB https://resh.edu.ru
bubmoTteka [{OK:
4 AJKaHBI: COCTaB U CTPOEHHUE, 1 https://m.edso0.ru
TOMOJIOTUYECKUH PAL Bbubaunoreka POIII:
https://resh.edu.ru
bubmuorexa L{OK:
5 MeraH u 3TaH — npocTenIne 1 https://m.edso0.ru
MPEICTaBUTENN AJIKAHOB Bubnuorexa POILL:
https://resh.edu.ru
bubmuorexa L{OK:
6 AJIKEeHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 https://m.edso0.ru

Bubnuoreka POIII:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

bubmuoreka L{OK:
7 DTWIEH U NPONUJIEH — MPOCTEUIIINE https://m.edsoo.ru
HPEJICTAaBUTEIN AIKEHOB Bubnmorexa POILL:
https://resh.edu.ru
bubmuoreka [{OK:
8 ITpakTuueckas padora Ne 1. «[losnyuenue https://m.edsoo.ru
ITUJICHA U U3YYCHHUE €r0 CBOWCTBY bubnunorexa POLL:
https://resh.edu.ru
Ankanuensl. byranuen-1,3 u bubmorexa HOK:
9 metunOyramuen-1,3. Tlonydyenue hitps.//m.eds00.1
e Bubnuoreka POIL:
CUHTETUYECKOTO KayuyyKa U pe3UHbI https://resh.edu.ru
AJNKHWHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, bubmiorexa LIOK:
10 TOMOJIOTHIECKHH Psijl. AIICTHIICH — hitps.//m.eds00.1
o Bubnuoreka POIL:
MPOCTEHIINNA TPEICTABUTEND aJTKUHOB https:/resh.edu.ru
bubmoTteka [{OK:
11 Beluncrnenus no ypaBHEHUIO XUMHYECKOU https://m.edso0.ru
peakIuu Bubmuoreka POIII:
https://resh.edu.ru
bubmoTteka [{OK:
Apensl: 6eH301 U TOIyoJd. TOKCUYHOCTB https://m.edsoo.ru
12
apeHoB Bbubanoreka POIII:
https://resh.edu.ru
bubmuoreka L{OK:
13 I'eneTnyeckas CBs3b yrieBOJOPOIOB, https://m.edso0.ru
MpUHaJIEKAIINX K pa3JIMYHbIM KjlaccaM bubnuoreka POILI:
https://resh.edu.ru
14 [IpupoIHBIE HICTOYHUKH YTIIEBOJIOPOOB: bubnuoreka JOK:

MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE

https://m.edso0.ru



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu bubnuoreka POILI:
https://resh.edu.ru
bubmuoreka L{OK:
[IpupoaHbIE UCTOYHUKH YTIEBOJOPOJIOB:
15 MPUPOJIHBIN ra3 U MOMyTHHIE He(TIHbIC https.//m.eds00. 1y
pUpOX yT 2 5 Bubnmoreka POIIL:
ra3el, He()Th ¥ MPOAYKTHI €€ TIepepaboTKu https://resh.edu.ru
16 KonTpoabHas padora Nel nmo pasaeny
«¥YT/1eBOA0POABI»
Bbubnuoreka IJOK:
17 [IpenenbHble OJTHOATOMHBIE CITUPTHI: https://m.edsoo.ru
METAHOJI U 3TaHoJ]. BojopoiHast cBs3b bubanoreka POIII:
https://resh.edu.ru
bubmuoreka L{OK:
18 MHoOroaToMHbI€ CITUPTHI: STUIICHTIIUKOJIb U https://m.edsoo.ru
TJIALEPUH bubanoreka POIII:
https://resh.edu.ru
bubmuorexa L{OK:
19 DeHOJI: CTPOCHHE MOJIEKYIIBI, (PU3UYECKUE https://m.edso0o.ru
U XMMUYECKHE CBOMCTBA, IPUMEHEHHUE bubnuoreka POILI:
https://resh.edu.ru
bubmuorexa L{OK:
Anbaeruabl: GopManbaerua u https://m.edso0.ru
20
aneTanpaerua. AeTod Bbubaunoreka POIII:
https://resh.edu.ru
bubmoTteka [{OK:
21 OHOOCHOBHEBIE TIPEIeTbHBIE KAPOOHOBHIE https://m.edsoo.ru
KHCJIOTBI: MypaBbHHAS U YKCYCHAs bubmmorexa POILI:
https://resh.edu.ru
99 IIpakTuueckas pabora No 2. «CBoHCTBa

pacTBOpa YKCYCHOM KHCIOTHI»



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CTeapI/IHOBaH 1 OJICMHOBasA KHCJIOThI, KaK

bubmuoteka L{OK:
https://m.edsoo.ru

23 MIPEICTaBUTENIN BBICIIUX KapOOHOBBIX N —
KacIoT https://resh.edu.ru
bubmuoreka L{OK:
24 MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX https://m.edso0.ru
KHCJIOT, UX MOIOIIee JIeHiCTBIE bubnuorexa POIII:
https://resh.edu.ru
CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE bubmorexa LIOK:
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX https.//m.eds00.14
Bubnunorekxa POIL:
3upos https://resh.edu.ru
Bbubnuoreka IJOK:
26 JKupsr: runponns, NpuMeHEHHE, https://m.edso0.ru
OMoJIOTHYECKast POJIb KUPOB Bu6nmorexa POILIL:
https://resh.edu.ru
. bubnuoreka I{OK:
VYraeBojpsl: cOCTaB, KilaccuuKanus.
27 BaskHeiime npecTaBUuTeINN: TIF0K03a https://m.eds00.1y
’ Bubnunorexa POII:
(bpyxTo3a, caxaposa https://resh.edu.ru
bubmoTteka [{OK:
Kpaxmai u nemirono3a Kak NpupoaHbie https://m.edso0.ru
28
IIOJINMEPHI bubnuoreka POILI:
https://resh.edu.ru
KonTtpoabsnas pabora Ne2 mo pasneny
29 «Kucaopoaconep:kamue opranHu4ecKue
coeauHeHus»/ Beepoceniickas
nposepovHas padbora
OO0was xapakTepucTHKA
30 a30TCO/IePKAIMX OPraHUuYeCKHX

coeauHeHuii / Beepoccniickas



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

npoBepoyHasi pabora

31

32

33

34

AMUHBI: METHJIAMUH U aHUJIUH

AMUHOKHUCIIOTHI KaK aM(OTepHbIe
OpraHUYEeCKUEe COCTUHEHUS, UX

ouonornyeckoe 3Hauenue. [lentunsl.

benku xak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS

OcHOBHbIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COECAMHEHUN

OCHOBHEBIE MCTOABI CMHTC3a
BBICOKOMOJICKYJIAPHBIX COCI[I/IHCHI/H‘/'I.
HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

bu6nuoreka [{OK:
https://m.edsoo.ru
Bbubnunoreka POIII:
https://resh.edu.ru

bu6nuoreka [{OK:
https://m.edsoo.ru
Bubnunoreka POIII:
https://resh.edu.ru

bubnuoreka IJOK:
https://m.edsoo.ru
bubmnunoreka POIII:
https://resh.edu.ru
bubnuoreka IJOK:
https://m.edsoo.ru
Bbubanoreka POIII:
https://resh.edu.ru



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAsS
KOH(UTypanus aTOMOB

[Tepuoanueckuii 3akoH u [lepuoanueckas
cUCTeMa XUMHU4ecKux snemenToB /1. 1.
Memnzeneesa, UX CBA3b C COBPEMEHHOMN
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUsI CBONCTB
XMUMHYECKHX DJIEMEHTOB U UX COETUHEHHUH 110
rpyIIaM U nepuojaam. 3HauyeHue
MEPUOIUYECKOr0 3aKOHA U CUCTEMBI
xumMuueckux anemenToB [[.M1. Meneneesa B
pPa3BUTHU HAYKHU

CTpOCHI/Ie BEIleCTBA. XMMHUUYECKas CBA3b, e€
BUABI; MCXaHU3MBbI O6pa3OBaHI/IH KOBaJICHTHOM
CBs3H. BO,[[OpOI[HaH CBA3b

BajieHTHOCTB. DIIEKTPOOTPHUIIATEIEHOCTb.
Crenenb okucieHus. BemiecTBa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[TonsiTe 0 nucnepcHbIX cucteMax. cTuHHBIE

KoanyecTBo 4acosB

B
cer  p
0

1P

JlaTa
H3yYeH
U

Koppexr
HPOBKA

DJIeKTPOHHbIE
uudposbie

oOpa3oBaTe/ibHbIE

pecypchl

bubnmoreka [IOK:
https://m.edsoo.ru
Bubmuoreka POIIIL:
https://resh.edu.ru

bubnmnoreka [{OK:
https://m.edsoo.ru
Bubnnorexa POIII:
https://resh.edu.ru

bubnmnoreka [{OK:
https://m.edsoo.ru
Bbubnunorexa POIII:
https://resh.edu.ru

butmmoreka 1{OK:
https://m.edsoo.ru
Bbubnnorexa POIII:
https://resh.edu.ru

butmuoreka 1{OK:
https://m.edsoo.ru
Bubmnunorexa POIII:
https://resh.edu.ru

bu6nmoreka [{OK:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Y KOJUIOMJHBIE pacTBOPBIL. MaccoBas 10

https://m.edso0.ru

BELIECTBA B PACTBOPE bubmmorexa PO
https://resh.edu.ru
Knaccudukanus u HoMeHKIaTypa Bu6anoreka LIOK:
7 HEOpPraHWYeCKuX coeanHeHui. [ eneTnueckas https://m.edso00.ru
CBSI3b HEOPTaHMYECKUX BEILIECTB, Pa3InYHbIX Bubnnorexa POIII:
KJIaCCOB https://resh.edu.ru
Knaccudukanmst XaMUIeCcKuX peakiuii B
HEOPraHMYECKOM U OpraHN4eCKON XUMHUU. bubmorexa [OK:
8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH ttps.//m.eds00.1
bubmmorexa POIL:
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU https://resh.edu.ru
XUMHUYECKUX PEaKIUIX
bubnmnoreka [{OK:
9 Cxopoctb peakiuu. OOpaTUMbIC PEaKIIUH. https://m.edsoo.ru
XHUMHYECKOE PAaBHOBECHE bubmmorexa POIL:
https://resh.edu.ru
IIpakTnueckast pabora Ne 1. «Bnusgnue
10 pa3aNYHbIX (HaKTOPOB HA CKOPOCTh
XUMUYECKOU PEaKIIUn»
DnekTponuTHdeckas auccounarnus. [lonstue o Bu6inoreka LIOK:
11 BOZIOpOAHOM ToKka3zatene (PH) pactBopa. https://m.eds00.ru
Peakuuu nonnoro oomena. I'maponus bubmrorexa POI:
OpraHUYECKUX U HEOPraHUYECKUX BELIECTB https://resh.edu.ru
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUH. bubmorexa TIOK:
12 [ToHsiTHE 00 AIIEKTPOJIHM3E PACILIABOB U Iltps.J/im.eds00. 1
B bubnuorexa POIII:
PacTBOpOB COCH https://resh.edu.ru
13 KonTpoubsnas pabéoraNel nmo pasgeny

«Teopeanecm[e OCHOBBI XUMUN»



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

Mertauibl, ux nosnoxenue B [lepuoanueckoit

bubnuoreka [{OK:
cHCTeMe XuMHYecKux sineMeHToB Jl. H.
14 M 6o . https://m.edsoo.ru
eHjeIeeBa 1 0COOCHHOCTH CTPOCHHUS
a 5 p N bubamorexa POIL:
atomoB. O0mue hu3nyecKue CBOWCTBA https://resh.edu.ru

METaJJIOB

bubnnoreka L{OK:
15 CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT https://m.edso00.ru
HanpsHKEHUH METAILIIOB bubnuoreka POIII:
https://resh.edu.ru
. . Bbubnuoreka L{OK:
XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX METAIJIOB
16 ( . . . . https://m.edsoo.ru
HaTpHH, KaJIni, KaJbllnk, Mardui,
pHit, . t . bubnmoreka POIIL:

AQTIOMHUHHK ) U UX COCIMHCHUM https://resh.edu.ru
Bbubnuoreka L{OK:

XHUMHUYECKHE CBOMCTBA XPOMa, MEIU U UX https://m.edsoo.ru

17 .

COCIMHCHUM Bbubnuorexa POIII:
https://resh.edu.ru
bub6mmoreka [IOK:

XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U uX https://m.edsoo.ru

18 .

COCIMHCHUN bubnunorexa POII:
https://resh.edu.ru

IIpaktyeckasg padora Ne 2. "Penrenue

19 JKCIIEPUMEHTAILHBIX 33124 110 TEME

«MeTtayiby"

. butmmoreka 1{OK:

Hewmerannbl, ux nonoxxenue B [lepuoanueckoit httos://m.edsoo.ru

20 UCTEME XUMUUECKUX 3eMeHToB J1. Y. T '
chcreme 5 A Bubnunorexa POIII:

MenieneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB https://resh.edu.ru

. bu6nmoreka [{OK:
dusnueckue CBOMCTBA HEMETAIIJIOB.
21 https://m.edsoo.ru

AnnoTponusi HEeMETauIoB (Ha IpUMEpE

Bubnunorexa POII:



https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

KHCIIOpoJ1a, cephl, hocdopa u yriaepoaa)

https://resh.edu.ru

bubmmoreka [IOK:
XUMHUYECKUE CBOWCTBA TaJIOT€HOB, CEPHI U UX https://m.edso0.ru
22 COCIMHEHU I bubnunoreka POILL:
https://resh.edu.ru
bubmmoreka [IOK:
XuMHYeCcKue CBOMCTBA a3oTa, hochopa u ux https://m.edso00.ru
23 COCIMHEHU I bubnunoreka POILL:
https://resh.edu.ru
bubnmnoreka [{OK:
XUMHUYECKUE CBOMCTBA yIiepoia, KpEMHUS U https://m.edsoo.ru
24 UX COEOUHEHUN Bbubnunorexa POIII:
https://resh.edu.ru
bubnmnoreka [{OK:
[IpruMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX https://m.edsoo.ru
25 COCIMHEHUN Bbubnunorexa POIII:
https://resh.edu.ru
O0001eHne 1 cCUCTEMAaTU3ALNS 3HAHUI 110 Bu6inoreka LIOK:
26 TeMe «HemeTtamnabel». BerauciaeHus mo https://m.edsoo.ru
YPaBHEHUAM XMMHUYECKHUX PEAKIMH U bubnmoreka POIIL:
TEPMOXMUMHUYECKUE PACUETHI https://resh.edu.ru
IIpakTrueckas padota Ne 3. «Pemenne bubmorexa HOK:
https://m.edso00.ru
27 IKCIEPUMEHTATBHBIX 33424 110 TEME Eu6mioTexa PLL:
"Hemerammer https://resh.edu.ru
28 KonTtpoabHnas padora Ne2 mo remam
«Metaman» n «Hemeranab»
Heoprannueckue u opraHu4ecKkue KUCIOTHI. bubmorexa LIOK:
29 https://m.edsoo.ru

HCOpFaHI/I‘{eCKI/IC H OPraHUYCCKHUEC OCHOBAHUSA

bub6manorexa POIII:



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/

https://resh.edu.ru

AmMpoTepHbIe HEOPTaHUYECKUE U bubnunoreka IIOK:

30 OpraHu4ecKHe coeMHeHus. ['eHeTnyeckas 1 https://m.edsoo.ru
CBSA3b HEOPTAaHNUYECKUX U OPraHUYECKUX bubanorexa POII:

BEIIECTB https://resh.edu.ru
" bubnnoreka L{OK:

Poiib XxuMuu B 00€CIIEUEHNH KOJIOTHUECKOH,

31 SHEPreTHYECKON U MUIIEBON OE30MaCHOCTH 1 https://m.edsoo.ru
’ Bubanorexa POIII:

pasBUTHH MCAHIIMHBL https://resh.edu.ru
[IpencraBneHus 06 OOMMX HAYIHBIX Brbmiorexa OK:

32 NPUHIUIAX POMBIIUIEHHOTO TOTYYEeHHUS 1 fttps:/im.eds00.1u
3 bubnuorexa POIII:

BOKHCUIITMX BCIICCTR https://resh.edu.ru
Bbubnuoreka L{OK:

33 YenoBek B MUpE BEIIECTB U MAaTEPHAITIOB 1 fttps:/im.eds00.1u
bubnuorexa POIII:

https://resh.edu.ru
butmmoreka 1{OK:

34 XUMHS ¥ 30POBbE YETIOBEKa 1 fttps.//m.eds00.1u
bubnunorexa POIII:

https://resh.edu.ru

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

1

11

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh TPEACTABICHUN O XUMHYECKOH COCTABJISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJM XHUMHUHM B TIO3HAHUU
SBJIGHUWA TpUPOIbI, B (OPMHUPOBAHUM MBIIUICHUS U KYJIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAIBHON TpPaMOTHOCTH, HEOOXOTUMOM IS
peleHusT TPAKTUYECKUX 3a7ad W DKOJIOTMYECKHM OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

1.2

Bnanenue cucremoil XMMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAECT:
OCHOBOIOJIAraroIIue MMOHSTHS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKHCICHMS, XHMHYECKasl CBS3b,
MOJIb, MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIIEpOAHBIA CKETeT,
(byHKIMOHANBHAS ~ TPYINa,  pajguKall, U30Mepus, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOJOPOIbI, KHUCIOPOA- |
a30TcoJepKallie COSAUHEHHs, OMOJOTMYECKH AaKTHUBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUs); TEOPUHU M 3aKOHBI (Teopus
XUMHUYECKOTO CTpOoeHUsi opranmueckux BemectB A.M. Bytnepora),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (DaKTOJIOTHYECKHE
CBEIIEHHWsS O CBOWCTBAaX, COCTaBe, TOJYYCHUH U O€30MacHOM
WCTIONB30BAaHUHM BAKHEHIIMX HEOPTaHMYECKHMX U  OPTaHMYeCKHX

BCIICCTB B 6LITy u npaKanecxoﬁ ACATCIIBHOCTH 4YCJIOBCKA

13

14

ChopMupoBaHHOCTh YMEHHMHM BBIABISATH XapaKTepHbIE MPHU3HAKU
MOHATUN,  yCTaHABJIMBAaTL WX  B3aUMOCBS3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME IOHATUS IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

MPEBPAIICHUN OPTaHMYECKUX COCTUHEHUMN

c(hOPMHUPOBAHHOCTh YMEHHUI HCIIONH30BATh XUMUYECKYI0 CHUMBOJIHKY
JUISE  COCTaBIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM,
COKpaméHHOW) ¢GOpMyJ OpPraHMYECKHX BEHIECTB U  ypaBHEHUH
XUMHUYCCKUX peaKHHﬁ, HU3TrO0TaBJIMBATb MOJCIIN MOJICKYJI OPTraHUYCCKUX
BCIHICCTB JIsI WJUIIOCTPALMU HUX XUMHUYCCKOI'0O W IMPOCTPAHCTBECHHOI'O

CTPOCHUS




1.5

ChopMupOBaHHOCTH ~ YMEHHMH  yCTaHAaBIUBATh  INPHHAICKHOCTD
U3Y4YEHHBIX OPraHMYEeCKMX BELIECTB II0 UX COCTaBy M CTPOCHHIO K
omnpenenéHHOMY Kiaccy (Tpymme) coeAuHEeHH (YriieBOAOPOIbL,
KHCJIIOPOJI M a30TCOJEpKalllMe COEAUHEHUsS, BBICOKOMOJEKYISPHBIC
COEIUHEHMs), JaBaTh MM  Ha3BaHUA 10  CHUCTEMAaTUYECKOU

nomenkiarype (IUPAC)

1.5

ChopMupoBaHHOCTE YMEHUS ONPEACISATh BUIABI XUMUYECKOU CBSI3H B

OpPraHMYECKUX COECAMHEHUAX (OJUHAPHBIE U KPATHBIE)

1.6

2.1

ChopMUpOBaHHOCTH ~ yMEHHUS NPUMEHSTH: TOJOXKEHUS  TEOPHH
CTpoeHusi opraHudeckux seuiectB A.M. bytnepoBa mist oObsicHeHUs
3aBUCUMOCTH CBOMCTB BELICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH

COXPAaHCHUSA MACChI BCUICCTB

yr. JICBOJAOPOABI. Kchopoz[coz[epxcamHe u a30TCOACPIKAIIUC

OpraHn4€CKUC COCIUHCHM. BI)ICOKOMOJICKYJISIpHI)IC COCOIUHCHUA

CdopmMupoBaHHOCTh yMEHUN NPUBOAMTH TPUBHAIBHBIE Ha3BaHUS
OTJENbHBIX OPraHMYECKUX BEIIECTB (ITWJIEH, NPONWIEH, AalleTUJIEH,
STWJIEHIJIMKOJb, TIULEpUH, (eHod, (opManbaerui, aneTaibIerun,
MypaBbHHAs KHCIOTa, YKCYCHas KHUCJIOTa, OJICMHOBAas KHUCIIOTA,
CTeapuHOBasl KHUCIJIOTa, TIJIIOKO3a, (PyKTO3a, Kpaxmal, IeJUIr103a,

TJIALKH)

2.2

CdopmMHpoBaHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOEHHE,
(dbu3MvYecKkne W XUMUYECKHE CBOWCTBA TUIMYHBIX MPECTABUTENEH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JTUJIEH,
MpOMUJIeH, aleTuieH, OyramueH-1,3, merunOyramuen-1,3, OGeHzodn,
METaHOJ, 3TAHOJ, ATUJICHTJIUKOIb, TIUIEPUH, (EHOJI, aleTalbIeruI,
MypaBbHMHAsS M YKCYCHasi KHCJIOTHI, TJIFOKO3a, KpaxMaj, IeUII0JI03a,

AMHUHOYKCYCHas KI/ICHOTa)

2.3

ChopMHUpPOBAaHHOCTh YMEHUS WILTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXKIY  TUIHWYHBIMU  NPEACTABUTEIIIMU  PA3JIMYHBIX  KJIACCOB
OPraHMYEeCKHUX BEHIECTB YPABHEHUSIMU COOTBETCTBYIOIINX XUMHUYECKHX

peaxkuuii ¢ UCTI0Ib30BAaHUEM CTPYKTYPHBIX (hopMyIT

2.4

CdopMupoBaHHOCTH YMEHUS XapaKTepU30BaTh HMCTOYHHUKHU
YTJIEBOJIOPOTHOTO CHIPbs (HEPTH, TPUPOIHBINA Ta3, Yrodib), CIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE TPUMEHEHHE TPOIyKTOB NMepepadoTKU

XUMHUS U KU3HL. PacuéTrl

3.1

CdopmupoBaHHOCTH YMEHUH BJIAJETh CUCTEMON 3HAHUI 00 OCHOBHBIX

MCTOAAaxX HAYYHOT'O IMO3HAHHA, UCIIOJB3YCMbBIX B XUMUU IIPU U3YUCHHUU




3.2

BEIIECTB W XHMMHYECKUX sBIEHUN (HAOMIOJEHUE, HW3MEpEHHeE,
3KCIIEPUMEHT, MOJICIIUPOBAHUE), HCIOJIb30BATh CHUCTEMHbBIE
XUMUYECKHE 3HAaHUS U1 [PUHATHS PEHIeHUH B KOHKPETHBIX

KN3HCHHBIX CUTYallHAX, CBA3AaHHBIX C BEIIECTBaAMU U UX IIPUMCHCHHUEM

ChopmupoBaHHOCTh yMEHHMM COONIO/IaTh TpaBUia IOJB30BaHUS
XUMHUYECKON MOocynoil u 1abopaTOpHBIM 00OPYIOBaHHEM, a TaKKe
rpaBujia oOpalieHus: C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU

110 BBIIIOJTHCHUIO J'Ia60paTOpHLIX XUMHNYCCKHUX OIIBITOB

3.3

CdopMupoBaHHOCTh YMEHUI TUTAHUPOBATH U BBIMOJHATh XHMHUECKUAN
AKCIIEPUMEHT (IIPEeBpaIICHUS] OPraHUYECKUX BEIIECTB IIPU HarpeBaHUH,
MOJIyYEHUE 3TUJIEHA U U3YUYEHHUE €r0 CBOWCTB, KAUECTBEHHBIE PEaKLIUU
OpraHWYECKUX BEIIECTB, JeHaTypamus OEIKOB TP HarpeBaHUH,
[IBETHBIC PEAKIIMU OCJIKOB) B COOTBETCTBUU C MpaBUJIAMHU TEXHUKU
0e30MacHOCTH TpU OOpaIleHUH C BEIIeCTBAMU U J1TaOOPATOPHBIM
00opynoBaHuEM; MPEACTaBIATh pe3ynbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3amucu ypaBHEHHUH COOTBETCTBYIOIIMX

peaknuii ¥ GopMyTUPOBATH BBIBOJIBI HA OCHOBE THX PE3yJIhbTaTOB

3.4

3.5

CpopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH BHIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJUYECTBA MCXOTHOTO BEIIECTBA HIIH
MPOJYKTa PeaKIMU 10 U3BECTHBIM Macce, 00bEMY, KOIMUECTBY OJHOTO
W3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUH)

CdopmupoBaHHOCTH yYMEHUMI KPUTUYECKU aHaJIN3UPOBATh
XUMHUYECKYI0 WH(MOpMAIMIO, TOJYy4aeMyl W3 Pa3HBIX HCTOYHUKOB

(cpeactBa maccoBoii nHpopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMUpOBAaHHOCT, yMEHHH COOJIO/IaTh TpaBUjIa JKOJIOTHYECKU
1enecoo0pa3Horo MOBeNEHUs B OBITY U TPYIOBOM NEATEIbHOCTH B
LEISIX COXPAaHEHUs CBOEro 3J0pOBbS M OKpPYXKAIOIIEH MPUPOTHOU
Cpeabl, OCO3HaBaTh OMACHOCTh BO3JICMCTBUS Ha >KUBBIE OPraHU3MBI
ornpeAeNEéHHBIX OPraHWYeCKUX BEUIECTB, MOHUMAas CMBICI MOKa3aTens
MK (mpemenpHO AOMYCTUMON  KOHIIGHTpAIlMW), TIOSICHATH Ha
IpPUMEpax CIOCOOBl YMEHBIIEHUS M MPEJOTBPALICHUS WX BPEIHOTO

BO3ACHUCTBHUS Ha OpTraHn3M YCJIOBCKA

11 KIIACC

Kon
NpoBepsieMOro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbl CpeIHEro o01ero 0opa3oBaHus




pe3yjabTara

1

11

TCOpCTI/I‘IeCKI/Ie OCHOBBI XMMHH

Bnanenue cucreMoll XMMHMYECKMX 3HaHMH, KOTOpas BKIIIOYACT:
OCHOBOIIOJIATaloIMe  MOHATHS  (XMMHUYECKUH  DJIEMEHT,  aToM,
ANIEKTPOHHAs 000JI0YKa aToMa, S-, p-, d-3JIeKTPOHHBIC OPOUTAIN aTOMOB,
HOH, MOJIEKYJIa, BaJE€HTHOCTb, JJIEKTPOOTPHULIATEIIBHOCTh, CTEIEHb
OKHCJICHHs, XMMHYECKas CBA3b, MOJIb, MOJIIpHAs Macca, MOJIIPHBIN
00bEM, KpUCTAIMYECKas pelETKa, THIbl XUMHUYECKUX peakiui
(OKHCIUTENbHO-BOCCTAHOBUTENbHBIE, 3K30- M 3HJIOTEPMUYECKHUE,
peakiu HOHHOTO OOMEHA), pacTBOp, 3JIEKTPOJUTHI, HEIIEKTPOJIMTHI,
EKTPOIUTUYECKAs ~ JUCCOLMALNSA, OKHUCIUTENb, BOCCTAaHOBMTEIb,
CKOPOCTh XMMUYECKOW pPEaKLUH, XMMUYECKOE PAaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHUSl DIEKTPOJUTHUYECKON aucconuamnuu, [lepuogumdeckuii
3akoH /.M. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKHUH A3bIK XUMHH, (PAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
COCTaBe, IOJIY4YEHMM U O€30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHMIIMX
HEOPraHMYECKUX BELIECTB B OBITY M IPAKTUYECKOW JAEATENbHOCTU

YCJIOBCKaA

1.2

CdopmMHpOBaHHOCTh yYMEHHUH BBISBISATH XapaKTepHblE MPU3HAKU U
B3aUMOCBA3b HM3YYCHHBIX IIOHATHH, IPUMEHATH COOTBETCTBYIOLIUE
MOHATUA IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPraHUYECKHUX
BEIIECTB M WX IPEBpAIICHUH; BBIBIATH B3aMMOCBSI3b XUMHUYECKHX
3HaHUHN c MTOHATUSAMHU u MIPEACTABICHUSAMU JIPYrux

C€CTCCTBCHHOHAYYHbBIX IIPCIMCETOB

1.3

14

1.5

BJ'IaILCHI/Ie OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHUA BCIICCTB U
XUMHUYECKUX SBJICHUM (Ha6JlIO,I[eHI/IC, HU3MCPCHUC, OKCIICPHUMCHT,

MOIIeJ'II/IpOBaHI/IC)

C(I)OpMHpOBaHHOCTL YMCHI/Iﬁ OIPEACIIATE BAJCHTHOCTL M CTCIICHB
OKHCJICHHUA XHWUMHYCCKHUX OJJICMCHTOB B COCAHMHCHHUAX Pa3JIMUYHOIO
CoCTana, BU XHUMHYICCKOMN CBsA3HU (KOBaJ'IeHTHaﬂ, HWOHHAas,
METALIMYCCKasd, BO,Z[OpOI[HEl}I) B COCIHMHCHUAX, THUII KpHCTaHHI/I‘{eCKOﬁ
peHléTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHaH, MOJICKYJIsIpHAasd, MOHHAad,

MeTaJUTHIecKas)

CchopMupoBaHHOCTh YMEHUH ONpEAETATh XapakTep Cpelbl B BOIHBIX

pacTBOpax HEOPTaHUIECKUX COCITMHCHUN

1.6

ChopmupoBaHHOCTh ~ yMEHHUS  KJIacCH(UUUPOBATH  XUMHUYECKUE
peaKuuu Mo pa3iIuyHbIM MpHU3HAKaM (YHCITy U COCTaBY pearupyrommx

BEIIECTB, TeIIOBOMY J(h(EeKTy peakiuu, HW3MEHEHUI0 CTereHel




OKHCIICHHS  JJIEMEHTOB,  OOpaTHMOCTH  pEaKLUMH,  Y4aCTHIO

KaTaJin3aTopa)

1.7

1.8

ChopmMupoBaHHOCTE YMEHUH  COCTABIIATH ypaBHEHUS  PEaKIui
pa3JIMYHBIX THWIIOB, MOJIHBIE W COKpAILIEHHBIE YPABHEHUS pEaKLUUU
MOHHOI0 OOMEHA, YUUTHIBAs YCIOBUS, MPU KOTOPHIX 3TU PEaKUUU UIYT
J10 KOHIIa

CdopmupoBaHHOCTh YMEHUN MPOBOJIUTH PEAKIUU, MMOATBEPIKIAIOIINE
Ka4eCTBEHHBIM  COCTAaB  PA3JIMYHBIX HEOPraHMYECKHUX  BELIECTB,
pacro3HaBaTh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIIME B BOIHBIX

PacTBOpaAX HCOPTraHUYCCKHUX BCIICCTB

1.9

1.10

1.11

CdopmMupoBaHHOCTh YMEHMH PpacKpbIBaTh CYIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIbHBIX peakuuii MIOCPEJICTBOM COCTaBJICHUS
ANEKTPOHHOTO OallaHca 3TUX peaklui

ChopmupoBaHHOCTE yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMU OT pa3InuHbIX (PaKTOpOB

ChopmupoBaHHOCTE yMEHHMH  OOBACHATH  XapakTep CMEUICHHS
XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO BO3JICUCTBUS

(npunnun Jle HlaTtense)

OO6m1ast 1 HeOpraHu4vecKass XUMHs

2.1

2.2

CpopMHUpOBaHHOCT, YMEHHMI pacKpbiBaTh cMbICH [lepuoanueckoro
3aKOHa JI.. Menpneneena u JIEMOHCTPUPOBATH €ro
CUCTEeMATH3HUPYIOMIYIO, OOBSCHUTENBHYIO U  MPOTHOCTUYECKYIO
byHKIIIHT

CdopmupoBaHHOCTh YMEHUH XapaKTepU30BaTh MIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJeMeHTOB 1—4 mnepuonos Ilepronnueckoi
cuctemMbl xuMuueckux snemeHToB J[.MI. MeHneneeBa, HCHOJIb3ys
MOHATUS  «S-, P-, O-2JCKTPOHHBIC OPOUTAINY, <«IHEPTETUYCCKHE
YPOBHU»,  OOBSICHATH  3aKOHOMEPHOCTH  M3MEHEHHS  CBOMCTB
XMMHYECKHUX BJIEMEHTOB M WX COEAUWHEHHMI MO MEpPUoJaM W rpynmnam

[Iepnonnueckoii cucteMsl XuMudecknx 3y1eMeHToB [I.1. Menneneesa

2.3

CdopmupoBaHHOCTh YMEHUM XapaKTepH30BaTh (OMMCHIBATH) 0OIIME
XUMHYECKHE CBOMCTBA HEOPTAaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB,
MOATBEPXKAAaTh  CYUIECTBOBAHWE  TE€HETUYECKOW  CBA3M  MEXAY
HEOPraHMYECKUMHU  BEIIECTBAMM € IIOMOLIbIO  ypaBHEHHH

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKuHﬁ

2.4

CdopmupoBaHHOCTh ~ YMEHUH  yCTaHaBIMBaTh  MPUHAAJIEKHOCTH

HEOPraHMYECKUX BELIECTB MO MX COCTaBy K OMpENeNIEHHOMY Kiaccy




(rpymnme) coenMHEHui (MpOCThIE BEUIECTBA — METAJUIBI U HEMETAILIBI,

OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEpHBIE TUAPOKCHIBI, COJIH)

2.5

ChopmMupoBaHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHMBOJUKY
JUISE  COCTaBIieHUS. (OpPMYyN BEMIECTB W YPaBHEHUH XUMHYECKHX
peaknuii, cuctematudeckyro HoMeHknarypy (IUPAC) u tpuBuanbHbIe
Ha3BaHMs OTHEIbHBIX HEOPraHMYECKUX BellecTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHaK, TraméHas W3BECTb, HETAlI€Hash W3BECTb,

MUTHEBAs COJIA, TUPUT U JIPYTHUE)

2.6

CdopmupoBaHHOCTh yYMEHHN XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XMUMHAYECKHE CBOMCTBA HEOPTaHMUYECKUX BEIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPXK/IAaTh  CYINICCTBOBAHHE  T'EHETHMYECKOW  CBS3M  MEXIY
HEOPTraHWYECKUMH  BEHICCTBAMH  C  IIOMOIIBIO  ypaBHEHUH

COOTBCTCTBYIOIIUX XUMHNYCCKUX pCaKIII/Iﬁ

2.7

2.8

CpopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH U BBITIOJHITH XUMHUECKHUI
HKCHEPUMEHT (pa3ioKeHHEe TMEepPOKCHAa BOJAOPOJA B TPUCYTCTBHU
KaTajn3aTropa, ONpelesieHHe Cpelbl PACTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCABHOTO HMHIMKATOpa, BIMSHUE pPAa3IM4YHBIX (DAKTOpOB Ha
CKOPOCTh XMMHYECKON peaklu, peakiud HOHHOTO OOMeHa,
KaueCTBEHHbIE PeaKUu Ha Cyiab(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHUS, pElIeHHE SKCHEPUMEHTAJbHBIX 3a7ady MO0 TeMaM
«Metamibl» U «HemeTamiby) B COOTBETCTBUU C MPAaBUIIAMU TEXHUKHU
0€30MacHOCTH TpU OOpalleHHMH C BeUlecTBaMM MU Jab0paTOPHBIM
o0opyIoBaHUEM; MPEACTABIIATh pE3yIbTaThI XUMUYECKOTO
9KCHepuMeHTa B (opMe 3aliCH YPaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ 151 (I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBC 3TUX PC3YJIbTATOB

ChopmupoBaHHOCTE YMEHHI COONIOAATh TMpaBWiIa TMOJb30BaHUS
XUMUYECKOH TOCY/I0M W J1abopaTOpHBIM OOOpYJAOBaHUEM, a TaKKe
npaBujia oOparieHus: ¢ BEMECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMHU

110 BBIIIOJTHCHHUIO J'Ia60paTOpHBIX XHUMHUYCCKHUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKTEPU30BaTh XAMUYECKHUE
MPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBILIJIEHHOIO IOJIYYEHHUSI CEPHOU
KHCIIOTHI, aMMHaKa, a Takke cPOpMHUPOBAHHOCTH MPEACTABICHUI 00
o0IMMX HAyYHBIX TPHUHIUIAX W  OKOJOTHYECKUX  MpobdiieMax

XUMHYECCKOT'O IMTPOMU3BOJCTBA

XUMHSA U )KU3Hb. PacuéThl

3.1

ChopMupoBaHHOCTH TPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH

€CTECTBEHHOHAyYHOW KapTUHBI MHpaA, pPOJIM XUMUU B [O3HAHUU




3.2

3.3

SBJIEHUN TPUPOIBI, B (DOPMHUPOBAHUM MBIIUIEHUS W KYJIbTYpPbI
AUYHOCTH, €€ (YHKIMOHAIBLHOM TPAMOTHOCTH, HEOOXOIUMOU s
pelleHrs NPAKTHYECKUX 3a/7ad U IKOJOTUYECKH OOOCHOBAHHOTO

OTHOILEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

CdhopMupoBaHHOCTB yMEHUHI KPUTHYECKH aHAIIM3UPOBATh
XUMHUYECKYI0 HMH(OpMaIMio, NOJIy4aeMyl U3 Ppa3HbIX HCTOYHHMKOB

(cpeacTBa MaccoBOM KOMMYHHUKaIUH, ceTb IHTEpHET U Apyrue)

ChopmupoBaHHOCTE YMEHHI COOMIOATh TIpaBHUIa 3KOJOTHYCCKU
11eJ1ec000pa3HOro IMOBEeIEHUSI B OBITY M TPYIOBOM JAEATENIBHOCTH B
LEIAX COXPAaHEHUS CBOETO 3J0POBbS M OKPYXKAKOUICH NPUPOIHON

cpebl

3.4

3.5

Oco3HaBaThb ONAcCHOCTh  BO3JEUCTBUS HAa JKUBBIE OPraHU3MBbI
OIpeIeIEHHBIX BEIIeCTB, HOHUMas cMmblci nokaszarens [1JIK, noscuars
Ha MpUMepax CrocoObl YMEHbIICHHS U MPEeIOTBPAILEHHs] UX BPEIHOTO

BOSIIGI;'ICTBI/IH Ha OpraHus3M 4CJIOBCKa

CdopmMupoBaHHOCTH YMEHHI MPOBOJUTH BBIYMCIICHUS c
HCIOJIb30BAHUEM TMOHSITHUSL «MaccoBasi JI0Ji1 BEIECTBAa B PAacTBOPE»,
O0OBEMHBIX OTHOIICHWH Ta30B MPH XUMHUYECKUX PEAKIUSAX, MAacChl
BelecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIHMUYECTBY BEILECTBA,
Macce Wih 00BbEMY OJHOTO W3 YYacCTBYIOIIMX B PEAKIIMH BEIUIECTB,
TeII0BOro d(QeKxra peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MacChl

BCIHICCTB, ITPEBPAIICHUA U COXPAHCHUA SHEPTHUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

Teopernueckrne OCHOBbI OPraHU4YECKOW XUMHUU

11

1.2

[Ipenmer opraHMYecKONM XHMMHH: €€ BO3HHUKHOBEHHUE, PAa3BUTHE U 3HAUYCHUE B
MOJYYCHUU HOBBIX BEIIECTB M MarepuajioB. Teopusi CTpOCHUS OpPraHHUYECKUX
coequHenniit A.M. bytnepoBa, €€ OCHOBHbBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYEeCKHX BelIeCTB. ['OoMonorus, wu3oMepHs.
XuMHUecKasi CBSI3b B OPraHUYECKUX COCAMHEHUSX — OJUHAPHBIE M KpaTHBIC

cs3u. [Ipencrasienne o KiaccuGuKaIIy OPraHuIeCKIX BEIICCTB

1.3

Homenknarypa opraHMyeckux COEAMHEHUH (cHcTeMaTHYecKasl) U TPUBUAJIbHbIC

Ha3BaHUS BaKHEUIITNX HpeIICTaBI/ITeJIGfI KJIaCCOB OPraHM4CCKUX BCUICCTB

VYri1eBo10pOBI

2.1

2.2

AJIKaHBI: COCTaB ¥ CTPOCHUE, TOMOJIOTUYECKUN psill. MeTaH U 3TaH — IpoCTenIIne
IPEJCTaBUTENIN QJIKAHOB: (U3NYECKHE U XHUMHYECKUE CBOHCTBa (peakuuu

3aMCIICHUA U FOpeHI/IH), HaXOXKIACHUEC B IPUPOAC, TOTYUCHUC U IPUMCHCHHUC

AIIKeHBI: COCTaB U CTPOCHUC, TOMOJIOTHYECKHI pAA. OTUjIeH " IMPOINUIICH —
HpOCTCfIH.IHG IMPEACTAaBUTCIN AJIKCHOB!: (1)H3PI‘-ICCKI/IC U XHMHYECKHE CBOMICTBa
(peaKHI/II/I TUAPHUPOBAHUA, TAJOTCHHUPOBAHUA, THUApATalllM, OKUCICHUA U

HOJ'II/IMepI/ISaHI/II/I), MOJIY4YCHHEC U IPUMCHCHUEC

2.3

2.4

Anxaguensl: Oyraauen-1,3 u MerunOyragueHn-1,3: crTpoeHue, BaxHeine
XMMHYECKHEe CBOMCTBa (peakuusi moiauMepusanun). IlogydyeHne cMHTETHUECKOTO

KayuyKa U PEe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOCHHMSI, TOMOJIOTHYECKUN Psil. ALETUIICH —
NPOCTEHIINIA TpeACTaBUTENh aJIKUHOB: COCTaB, CTpPOEHHE, (HU3UYECKUEe U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHNUS, TAJIOT€HUPOBAHMSI, THIPATALINHY,

TOpPEHMsI ), TOJyYEeHUE U IPUMEHEHHE

2.5

Apenbl. benzon: cocraB, cTpoeHHe, (PU3MYECKHE WU XHUMHYECKHE CBOWMCTBA
(peakiuu rajJoreHMupoBaHusl U HUTPOBAHMUS ), IOJYyYEHUE U IpUMeHeHue. Toyol:
cocTaB, CTpoeHue, (u3MYeckue ¢ XHUMHYECKHE CBOWCTBA  (peakiuu
raJIOTEHUPOBAHUSA WU HUTPOBAHUSA), MOJy4YeHHE M TNpUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHyeckasi CBsI3b MEXAY YIJIEBOJOPOJAMHU, MPUHAJICKAIIMMHU K

Pa3JINIHBIM KJIacCaM

2.6

[IpupoHbIE ICTOYHUKH YTIIEBOAOPOIOB. [IprpogHbIii ra3 1 momyTHBIE HEPTIHBIE
ra3sl. Hegtp u e€ mpoucxoxnenue. CrnocoOsl nepepaboTKi HePTU: MEPETOHKA,

KPEKUHT (TePMHUYECKUH, KaTanuTudeckuit), nuponus. [IpomaykTsl mepepaboTku




He(TH, UX MPUMEHEHHE B IMPOMBIIUICHHOCTH U B ObITy. KamMeHHbIH yromap u

MPOAYKTHI €To mepepaboTKu

Kucnoponcoaep:xaiiue opraHn4eckue CoeAMHEHNS

3.1

3.2

3.3

[IpenensHbIe OAHOATOMHBIE CUPTHL. METaHOI M 3TAHOJ: CTPOCHUE, (PU3NIECKHE
U XUMHUYECKHE  CBOMCTBa  (peakuMd €  AKTUBHBIMH  METaJlJIaMH,
raJJOr€HOBOJIOPOJIaMH, T'OpPEHHe), MpUMeHeHHe. BolopojHble CBS3U MEXIY
MOJIEKYJIAMH CHUPTOB. J[eiCTBUE METAHOJA U DTAaHOJIAa HA OPraHU3M 4YEJIOBEKA.
MHoroaToMHbIE CIIUPTHL. DTUIICHIJIMKOIb U TIUIEPUH: CTPOCHUE, (U3NIECKUE U
XMMHUYECKHE CBOMCTBa  (B3aUMOACWCTBUE CO  ILENOYHBIMH  METaJJIaMH,
KayecTBEHHasl peakluss Ha MHOIOAaTOMHbIe crupThl). [leiicTBue Ha opraHusm

YCIOBCKaA. HpI/IMCHeHI/IC TIIMIOEepruHa U OTUJIICHITIUKOJIA

deHour: CTPOCHUC  MOJICKYIIbI, (1)I/ISI/I‘I€CKI/IG M XUMHYECKHME CBOMCTBA.

Tokcuunocts penona. [lpumenenue GpeHona
Anpaeruipl ¥ KeToHbl. DopMaIbACTHI, alleTAIBACTH: CTPOEeHUE, GU3HUCCKUE H
XUMHUYECKHUE CBOMCTBA (PEaKIMU OKUCICHUS U BOCCTAHOBJICHMSI, KAUECTBECHHBIC

peaKHI/II/I), IMOJIYYCHHUC U IIPUMCHCHUC

3.4

OAHOOCHOBHBIE MpeAeabHble KapOOHOBBIE KUCIOTHL. MypaBbuHAs M yKCyCHas
KHUCJIOTBI: CTPOEHUE, PU3HUECKUEe U XMMUUYECKHE CBOMCTBA (CBOMCTBa, o0IIMe JUIs
Kjlacca KHCJIOT, peakius JSTepuuKanuu), TI[OIy4eHHe U [pHUMEHEHHE.
CreapuHOBas M OJICMHOBAsl KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. MbIjla KaK COJIM BBICIIHX Kap6OHOBI>IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

3.5

Crnoxxnbie 2(UpBl KaKk MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['MAPOIHM3 CIOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buosnornueckas poib

KHUPOB

3.6

VYrneBoabl: cocTaB, Kiaccuukaius yraeBoaoB (MOHO-, AW- U TOJHCAXapHIIb).
I'moko3a — mpocTedimmii MOHOCaXapuja: OCOOCHHOCTH CTPOCHHS MOJICKYIbI,
busnvecKre 1 XUMHUYECKHE CBOMCTBA (B3anMoaelicTBre ¢ ruapokcuaom meau(ll),
OKHCJICHHEe aMMHa4HbIM pacTBOpoM oOkcuia cepedpa(l), BoccTaHOBIICHHE,
OpO’KeHHE TIIOKO3bl), HAaXOXXICHHE B TMPUPOJE, MPUMEHEHUE, OMOJIOTHYecKas
poiib. @otocunTe3. OpyKTO3a KaK M30MEp IIIHOKO3bl. Kpaxman u 1emtono3a Kak
npupoHbie ToauMepbl. CTpoeHHE Kpaxmalia W IeJUTIoNI03bl. Du3nyeckue u

XUMHUYECKHE CBOICTBa Kpaxmaia (TUIpOIN3, KaYeCTBEHHAs PeaKIis C HOJA0M)

A30TCoIepIKaIe OpraHuIeCKHe COSTMHCHUS

4.1

AMUHOKHUCIIOTEl Kak amM(oOTepHble OpraHuyecKkue coequHeHus. dusznueckue u
XMMHUYECKHE CBOMCTBA aMHHOKMCIOT (Ha IpuUMepe IiMIMHA). buonormueckoe

3HAa4YCHUEC aMHUHOKUCJIOT. HGHTI/I,Z[BI

4.2

benkn Kkak INpUpPOIHBIE BBICOKOMOJIEKYJISIpHBIE coenuHeHus. llepBuynas,




BTOpUYHAS U TPETUYHAs CTPYKTypa OelkoB. XHWMHYECKHE CBOMCTBAa OEIKOB:

TUApOJIn3, ACHaTypalus, KaYCCTBCHHBIC pCAaKI[UKU Ha Ocnku

BricokoMouneKysipHbIE COEMHEHMS

5.1

5.2

OCHOBHbBIE TOHSATHS XUMHHM BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMED,
[IOJIUMED, CTPYKTYPHOE 3BE€HO, CTEIICHD MTOJIMMEPU3ALUU, CPEIHASA MOJIEKYJIApHas
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJIEKYJIAPDHBIX COCOUHCHUM —
MOJIMMEPU3aLUs U ITOJIMKOHICHCALIMS

OKCIIEpUMEHTAJIBHBIE METOJAbl M3YyYEHHUS BEIIECTB W HX NPEBPALICHUIM:
O3HaKOMJIEHHE ¢ 00pa3liaMu IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacCTMAacc,

Kay4yKOB. HonyquHe CUHTCTUYCCKOI'O Kay4yKa U pC3UHbL

11 KVIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

TeopeTnyeckre OCHOBbI XUMUHU

11

1.2

XUMHUECKUH diIeMeHT. ATOM. SIpo atoma, W30TONBI. DJIEKTPOHHAs 000JI0UKA.
DHepreTHUeCKUe YPOBHH, MOJYPOBHU. ATOMHbBIC opOUTany, S-, pP-, d-3IeMEeHTHI.
OcoOeHHOCTH pacIpeesIeHUs] JIEKTPOHOB 110 OPOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

[Tepuonnueckuii 3akoH U llepuoanyeckas cucrema XuMuueckux 3iueMeHTos 1. 1.
MenpeneeBa. Cps3p mnepuoanyeckoro 3akoHa U llepuonnueckoil cucTeMbl
xuMHuueckux aneMeHToB .M. MenaeneeBa ¢ COBpEMEHHONM TEOPUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX UMH TMPOCTBIX M CJIOXKHBIX BEIICCTB IO TPYIINaM M TEPHOJAM.

3HaueHHUE NEPUOANYCCKOr0 3aKOHA B Pa3BUTHHU HAYKHU

1.3

14

1.5

Ctpoenne BemiecTBa. XHMHYECKas CBSI3b. BHIBI XHMMHUYECKOW  CBS3H
(koBajieHTHAs HETOJSPHAsT W TOJspHas, HWOHHAs, MeTauindeckas). oHbI:
KaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHusl KOBAJICHTHOW XUMHYECKON CBSI3U

(0OMeHHBIN U TOHOPHO-aKLENTOPHBIH). BogopoaHas cBs3b
BanenTtHOCTB. DneKTpooTpULIaTeabHOCTh. CTENEHh OKUCIEHUS

BemectBa MOJEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA
COCTaBa BEIIECTBA. THUMbl KPUCTAUINYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA
BEIIECTB OT THUIA KpUCTAUIMYECKOW pemeéTku. [loHsTHE O AMCIEepPCHBIX
cucremax. VICTUHHBIE M KOJUIOWJHBIE PacTBOpbl. MaccoBasi H0Jid BEIIECTBA B

pacTtBope

1.6

Knaccugukanus Heoprannyeckux coenHeHnit. Homenknarypa HeopraHuueckux

BCIICCTB




1.7

Xumuueckass — peakuus.  Kimaccudukanms — XMMHUYECKHX — peakiuid B
HEOPraHUYECKON U OPraHUYECKOM XMMMM. 3aKOH COXPaHEHHUS MAacChl BELIECTB,

3aKOH COXpaHCHU U IMIPEBPAIICHUA SHEPIUHU ITPHU XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakiu, e€ 3aBUCUMOCTb OT pa3lInYHbIX (PAaKTOPOB

1.9

1.10

1.11

OObpatumble peakiuu. XUMHYECKoe paBHOBecue. DakTOphl, BIUSIOLNIME Ha

cocTosiHue XuMu4eckoro papHoBecus. [Ipunnun Jle [llatense

DnekTponuTrueckas aucconuanus. CuiabHbIe M cladble 2yeKTpoiuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIAs, HEUTpalIbHAas, IIeJI0UHast. Peakiimm nOHHOTO

oOMeHa
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIHH

Heoprannueckas xumus

2.1

2.2

Hemeramnsl. [lonoxxenne HemerawioB B lleproanyeckoil cucreMe XMMUYECKUX
anementoB J[.MI. MenzaeneeBa u 0COOCHHOCTH CTpOoeHHS aToMOB. Dusndeckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHMS HEMETAIIOB (Ha IpUMepe KUCIOpo/ia, CEpbl,
dbocdopa u yraepoaa)

XUMHUYECKHE CBOICTBa BaXHEHWIIMX HEMETAJUIOB (TaJloreHoB, Cepbl, a30Ta,
dochopa, yriepoma W KpEeMHHUS) U HUX  COEAMHEHUH  (OKCHJIOB,
KHCIIOPOJICOICPKAILIMX ~ KHUCIIOT, BOJOPOAHBIX coenuHeHuil). IlpumeHnenue

BaKHEHUIIIMX HEMETAIIJIOB U MX COCTUHEHUI

2.3

2.4

Meramnbl. Ilonoxenne wmerawioB B Ileprogndeckoil cUCTEME XMMHYECKUX
anemeHToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS AIIEKTPOHHBIX 000JI0UYEK
aToMoB MetaiioB. O0une ¢pusznyeckue cBoiicTBa MetamioB. CIiIaBbl METAJJIOB.

DNEKTPOXUMHUYECKUN Psijl HAlIPsHKEHUH METallJIoB
XUMUYECKHE CBOWCTBA BaXXHEHIIMX METAUIOB (HATpUM, Kajuii, KallbLIUH,
MarHui, aJlOMUHUN, ITUHK, XpOM, KEJe30, MeIb) M HX coenuHeHuil. OO0mme

CIOCOOBI MOTyYeHUsI METAIIOB. [I[puMeHeHre METaTOB B OBITY U TEXHHUKE

2.5

I'emeTnueckas CBSI3b HCOPraHNYCCKUX BCIUICCTB, IMPHUHAMICKANIUX K Pa3JIMYHBIM

Kj1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xumMum B oOecrieueHHH 3KOHOTI/I‘-ICCKOI71, BHCPFGTHQCCKOﬁ U MHUILEBOM
6630HaCHOCTI/I, Pa3BUTHU MCOULIUHBI. Ilonstue o HAaYYHBIX MCTOJAaX IMO3HAHUSA

BEUICCTB U XUMHNYCCKHUX peaKum‘fI

3.2

[IpencraBnenus o0 OOIIMX HAYYHBIX MPHUHLUIAX MPOMBIIUIEHHOTO MOJYYEHUS
BOXHEHIIMX BelecTB. YenoBeK B MHUpPE BEIIECTB U MATEPHUANIOB: Ba)KHEWIIIHME
CTPOUTETBHBIE MaTepuasbl, KOHCTPYKIIMOHHBIC MaTepUajbl, KPAcCKH, CTEKJIO,
KepaMHKa, MaTepHallbl JJis SJICKTPOHHKH, HAHOMATepUallbl, OPraHMYECKHE U

MUHepaJbHbIE yI00pEeHUs




Xumusi W 30pOBbE UEJIOBEKAa: IIpaBWia MCIOJb30BAaHUS JIEKAPCTBEHHBIX
3.3 IpernapaToB, MpaBuia 0€30MacCHOTO UCTIOIb30BAHUS MPENapaToB OBITOBON XUMHUU

B HOBCCI[HCBHOﬁ KHN3HU



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Pymutuc I'.E Xumus: opran. xumus: yaeOHuk 1 10 kinacca o61eo0pa3zoBaTeIbHbIX

yu
22

pexnenuit/ I'.E Pynsuruc, ®.I" @enpaman.- 3-e uza.,- M.: Ilpocsemenune, 2017.-
4c.

2. Pymsurtuc I'.E Xumus: opran. xumus: yaeOHuK 1t 11 kmacca o0meo0pa3oBaTebHBIX

ya
22

pexnaenuit/ I'.E Pymurtuc, ®.I" ®enpaman.- 4-e usn., - M.: [Ipocsemnienue, 2018.-
3c.

I[OI[O.]'[HI/ITC.]'ILH&H Jurepartypa AJd yYaluuxcs:

1.

2.

3.

4.

Aptemenko A. V. Y nuBuTenbHbIA MUp oprannueckon xumuu / A.1. Apremenko. —
M.: Ipoda, 2017 r.

Npano B.I'. Xumus B ¢opmynax. 8-11 ki.: cmnpaBounsie marepuansy/ B.I.
WBanos, O.U. I'eBa. — 5-¢ u3j., crepeorurt. — M.: JIpoda, 2018.

bonbmioit cnpaBOYHMK ISl IIKOJBHUKOB M mocTynalomux B By3bsl. /O.C.
Ia6puensu, H.C. T'apa u ap. — 3-e u3z. nepepad. — M.: [poda, 2018.

H.H. I'apa Xumus. 3amauynuk ¢ «amomomHuKoM». 10-11 kimaccel: mocobue uist
yaamuxcst obmeoopaszosar. yupexxnaenuit / H.H. I'apa, H.W. T'abpyceBa. — M.:
[Ipocsemenue, 2019.

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

Jluteparypa nJst yuuress:

1.

2.

3.

10.
11.

12.

I'abpuensu O.C.. KoHTposbHbIE U TIPOBEpOYHbIE pabOTHl MO0 XUMHH. Xumus 10
kiacc. M.: Ipoca 2018r.

[TaBnoBa H.C.. Jlunaktudeckue KapTouku-3ajaHus no xumuu 10xmacc. M3z,
«9Qx3amen» M. 2017.

M.A.Ps608B u apyrue. Tectsl no xumuu 10 xnace. U3a. «9x3amen» M. 2018.
bornanosa H.H., BaciookoBa E.IO. COopHUK TeCTOBBIX 3aJaHUil Uid
TEMATHYECKOT0  KOHTPOJI M  WTOTOBOIO  KOHTPOJISA.  XHMHS 10-11
knacc./bornanosa H.H., Baciokosa E.1O. — non penakuueit Opxexosckoro I1.A.,
Tarypa JI.M., «Mnatemnext-Lienatpy, 2018.

Npanosa P.I'., KaBepuna A.A., Kopomenko A. C. KoHTponb 3HaHMH ydamuxcs
o xumun 10-11 xmaccer. M. Ipoda 2019.

I'abpuensn O.C.HactonbHas kHura yuumrtens. Xumus. 11 xmacc: B 2 4. Y.l
/O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. — M.: [Ipoda, 2018.

I'a6puensn O.C.HacronpHas kHura yuutens. Xumusa. 11 kmace: B 2 u. Y.l
/O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas. — M.: [Ipoda, 2018.

I'abpuensn O.C. KonTponbHble M mpoBepouHble paboTbl. Xumus 11 kmacc.
M.Ipoda 2017 r.

[TaBnoBa H.C.lupaktudeckue KapToOuyku-3aAaHuss 1o xumun |lkmacc.U3a.
«Ox3amen» M.2017 r.

Ps60B M.A.u apyrue. Tectsl no xumuu 11 xnace. U3a. «3x3amen» M. 2016r.
AM. Papeuxuit. Xumuueckuii TpeHaxkep: CaMocTosTenbHBIE pPAOOTHI IO
opranndeckor xumun. M. «LlenTpxummnpecce», 2020.

H.H. I'apa Xumus. Ypoku B 10 xmacce: nocobue ans yuurens/H.H. apa. — M.:
[Ipocsemenue, 2018.



13. H.H. I'apa Xumus. Ypoku B 11 kmacce: nocodue s yuurenss/H.H. I'apa. — M.:

[Ipocsemenue, 2018.

IleuaTHble mocoous

Tabauuot:

1

2.
3.
4.

Cepus cnpaBounbix Tabnuil no xumun («llepuoguyeckas cucteMa XUMHUECKUX
anementoB .. MenpaeneeBa», «PacTBOPUMOCTh COJI€H, KUCIOT U OCHOBAaHUMN B
BOJE», «DJIEKTPOXUMUYECKUM psii HAOmpsDKeHUM — MerauioBy, «Okpacka
MHMKATOPOB B PA3IUYHBIX CPEIAX)»)

Cepust HHCTPYKTHBHBIX TA0JIHII IO XUMUHU

Cepus TaOGiHI] IO OPraHUYECKON XUMUHU

Cepust TabnHII IO XUMUYECKUM TIPOU3BOJICTBAM

2. YuyeOHO-IpaKTHYeCKOe U Y4eOHO-1a00paTopHOoe 000py10BaHUE
Ilpuoopwl, npucnocoodnenus:

Amnmapat (ycTaHOBKa) JUJIsl AUCTHILISIIANA BOJIBI

Becor (10 500 kr)

HarpesarenbHble npuOops! (3JIEKTPOIIIUTKA, CIIUPTOBKA)
Cronuk noabeMHbIN

tatuB 11 AEMOHCTPAMOHHBIX Tpodupok I1X-21

[lIratus metamumueckuii [11J1b

Amnmnapar (mpubop) 1S MOITy4eHUsI ra30B

Anmnapat aJisi IpoBeAeHU XUuMru4Yeckux peakuuii AITXP
[Tpubop It MILTIOCTPAIIH 3aBHCUMOCTH CKOPOCTH XMMHYECKON PEaKIUU OT
yCIIOBUM

[TpuGop 11t OKUCIIEHUS CITUPTA HAJL METHBIM KaTaaHu3aTOPOM
[Tpubop st onpenenenus cocTaBa BO3Iyxa

[Tpubop mmst cobupanus u

XPpaHEHMsI I'a30B.

©oNoT~wWDN P

10.
11.
12.

Mooenu

abk~owdpE

HaGop mist MmonenupoBaHusi CTpPOSHUSI OPTAaHMYECKUX BEIIECTB.

Habop nns MmoaenupoBaHusi TUTIOB XUMUYECKUX PEAKIIUH (MOAENTHU-aNTUINKAIINN).
HaGop m1st MmonenupoBaHus 2JIEKTPOHHOTO CTPOCHUSI aTOMOB.

Ha60p TUTSE MOJIETTUPOBAHUS CTPOSHHS aTOMOB M MOJIEKYIT (B BUJIE KOJIbLIETPAHHUKOB)
CnpaBouHo-uH(pOPMAIIMOHHBIN cTeH I, «[lepronuueckast cucteMa XUMHYECKUX
anemeHTOB /.M. MenaeneeBay.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

bubmumoreka IIOK: https://m.edsoo.ru
BubGmuoreka POIII:https://resh.edu.ru

HUHTEPHET

http://experiment.edu.ru/

http://www.school.edu.ru/default.asp

http.www.profile-edu.ru/
http://school-collection.edu.ru/

http://ikt-festival.ucoz.ru/

http://www.it-n.ru/

http://chimia24.ucoz.ru/
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