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MNOSACHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatensHOM craaapre COO, ¢ yuérom KoHuennuu npenojaBaHus y4eOHOIo IpeaMmera
«Xumuss» B 00pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTeibHbIE MPOIPAaMMbl, U OCHOBHBIX IOJIO)KEHUH «CTpaTeruum pa3BUTUS
Bocriutanus B Poccuiickoit ®enepanum Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruu 0O0y4eHHUsl, BOCIUTAHUS U Pa3BUTUS OO0y4arOUIMXCs CPEeCTBAaMU y4eOHOro nmpeamera
«Xumus» a1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABUJIM KOHIIENITYalbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, colepXaHMs, pe3yJbTaToB OOy4deHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€  BBITYCKHHKaMH  00Imeo0pazoBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM 4YacThl0 UX 00pa3oBaHHOCTH. OHO  CIYXUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHUsA. OTU IIEHHOCTH
KacaroTCsl TIO3HAHUS 3aKOHOB IMPHPOJIBL, (HOPMUPOBAHHS MHPOBO33PEHHS M OOIIEH KyJIbTYpHI
YeJOBEKa, a TaKKe HSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U
npupoaHol cpene. Peanusyercs xuMudyeckoe oopazoBaHue 00Y4aIOLIMXCS HA YPOBHE CPEIHEro
oO1rero obpa3oBaHUsl Cpe/ICTBAMH Y4€OHOTO TpeaMeTa «XUMHUs», COJAEPKaHUE U TOCTPOEHUE
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, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0Iero
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
(dbopMHpOBaHUE PAlIMOHATILHOIO HAYYHOTO MBIIUIECHHS, B CO3JaHUE LIEJTOCTHOIO MPeICTAaBICHUs
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 CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYS C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa cOo3ujaTelibHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue II00alibHBIX MPOOJIEM YCTONUMBOTO Pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMH IEeNIMU M NPUHIUIAMH CPEIHEro oOuiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccel, 6a30BbIil ypOBEHb U3YUYEHHUs1) OPUECHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BbIpa0OTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOIO BKIIOUEHHS B KHM3Hb COLUYMA,
IPOAOIKEHHU 00pa30BaHUs B Pa3IMYHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XUMHEH.

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



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAaHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 00mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecIeYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLINX MOHATHH, 3aKOHOB U TEOPUI XUMMH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O0mmas 1 HeopraHuuecKas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3YUYEHUIO
yuyeOHOro MaTepuasiia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XMMHMM BEILECTBA
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
IIPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX IPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrJiOM 3peHHUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIEero o0pa3oBaHHs TEOPETHUYECKUM Marepuan u
(akToJIOrMYECKUE CBEACHMS O BEUIECTBAX M XMMHUUYECKOM 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 (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 10
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jpononHserca B Kypcax 10 m 11 KiaccoB dleMEHTaMH COAEpPKaHUS, HMEKOIIUMHU
KYJIbTYPOJIOTMUECKUA M TPUKIAJAHON XapakTep. OTH 3HAaHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTUMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATENIbHOCTH YEeNOBEKa, CIIOCOOCTBYIOT BOCHHMTAHHUIO YBAXKEHMS K IpOLECCY
TBOpYECTBA B 00JIACTU TEOPUHU U MPAKTUUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UHQOPMAIMIO U MPUMEHATH €€ JUIsl NOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYAJIbHBIX U 3KCIIEPUMEHTAJIBHBIX HCCIIENI0BATENbCKUX 3a1ad. B 1enom conep:kaHue
yuebHoro npeamera «XUMHs» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI /Il MOHUMaHUS QHIOCOYCKUX UAEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO0 U OPraHMYeCKOro Mupa, 00yCIIOBIEHHOCTh CBOWCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SABICHUM IyTEM 3KCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUH MEXIy HOBBIMH (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke MmpodiieM cOepeskeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMsI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbI K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (OPMHUPOBAHHE YHMBEPCAIbHBIX Y4YEOHBIX NEHCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEILHOCTHU: PEIIEHUs IPoOeM, OUCKa, aHaIu3a U
0o0paboTku uH(pOpMAIMK, HEOOXOOUMBIX JJsI MPUOOPETEHUS ONbITa NPAKTUYECKOH U
HCCIIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B MIO3HAHUU XUMHUHU.



B nmpakTtuke npenogaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TPU  ONPEACICHUU  COJAEp)KaTeIbHOU
XapaKTePUCTUKU LeJIeHd H3Yy4YeHHs MpeaMeTa HarpaBiICHUEM IE€PBOCTENCHHOM 3HAYUMOCTH
TPaJIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 ECTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyJbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW MOAXOA K
ONpEIETICHUIO LIeJICH U3YUEHUS IIPEAMETA SIBJSIETCS BIIOJIHE ONPABIaHHbBIM.

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

e (QopmHupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUH KaK Ba)KHEHIIEH COCTaBISIOLICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JIeKaT KIIIOUEBbIC MOHSTHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHUE H
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBAHME M PA3BUTHE MPEJCTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMHUYECKHUX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKHX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATEIHOCTH, CBS3aHHBIX C HAONMIOJACHHEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOTO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepkarenbHas XapakTepUCTUKA LeJIed U 3a7a4 U3y4YeHHs IpeIMeTa B
nporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMHU ITPHUOPUTETAMU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPEMOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TNPEANOYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OoO0ydeHus,
OpUEHTHUPOBAHHOW Ha TOATOTOBKY BBIMYCKHHMKA 0OIIe00pa30BaTeIbHON OpraHu3allnH,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYEHUsI 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MPAKTUYECKHX 3a7au.

B cBf3u Cc 3TMM 1OpM HM3y4YEHHH MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajganTanus  OOydJalromuXCcs K  YCJIOBHSM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpOBaHHE WHTEIUICKTYAIBHO pPa3BUTOW JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUIOB JIEATEILHOCTH: PEIICHUS MPoOeM,
MOWCKa, aHalW3a U 00paboTku HHPOpPMAIUU, HEOOXOJUMBIX ISl MPHOOPETEHHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MTO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMUUECKHUX MPOIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX MHTEPECOB, HHTEIICKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
00yJaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHbIE HH(OPMALIMOHHbBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJn3a yueOHOU W Hay4YHO-TIONMYIpHON HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCSA ACCOIIMATUBHOIO U JIOTUYECKOTO MBIIIICHUS,
HaOJII0aTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH IJIAHUPOBAHUY U ITPOBEICHUU XUMUYECKOTO IKCTICPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs YyOeKIEHHOCTHM B TYMaHHUCTHYECKOH HaNpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
IPUPOONOIB30BAHUSA, TIOMOJHEHNUS HYHEPreTHYECKUX PECypcoB M COXPAHEHHUs MPUPOIHOTO
paBHOBECHsI, OCO3HAHMUSA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOLICHHS K TMPHUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBITa UCIOJBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
FPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMHUYECKHUMH SIBJIICHUSMHU.

B yueGHOM m1ane cpegHero ooOmero o0pa3oBaHus MpeaAMET «XUMUsS» 0a30BOT0O YpPOBHS
BXOJIMT B COCTaB MpeIMETHOI obnactu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
kiacce — 34 gaca (1 Jac B HeZIeII0).

COJAEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

ITpenMeT opraHMuYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOJyUYECHUU
HOBBIX BEILIECTB U MaTEPHUAJIOB. TeopHs CTPOEHUSI OpraHNYeCcKuX coeaquHeHni A. M. bytieposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30MepHsl. XUMUYECKas CBSI3b B OPraHMYECKUX COSAUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmatypa
OpraHMYECKHUX COEJMHEHUHN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIINX
IIPEACTABUTENEH KIACCOB OPTaHUMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB M UX NPEBPAILEHUI: O3HAKOMIIEHHE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMHM Ha UX OCHOBE, MOJCIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHEe U OMNHCAaHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MPEBPAIEHUIO OPTaHUYECKUX BELIECTB MPU HarpeBaHuM (IJIaBjleHKe, OOyIIMBaHUE U TOPEHHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTMYECKMH psa. MeTaH m 3TaH — mpocTeumme
MPEJICTaBUTENIN aJKaHOB: (U3NYECKME U XHMMHMUYECKHE CBOICTBa (peakUuu 3aMeleHus |
TOpEeHUs ), HaXOXACHNUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NpPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XUMHUYECKHE CBOICTBa (peakiuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATAllUU, OKUCIIEHUS U MOJIMMEPHU3alliN ), TOIyYeHUE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBOicTBa (peakuus noauMmepusanun). [lonyueHne CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKUH psii. AICTUIeH —
MPOCTEUIIINNA TIPEICTABUTENb ATKHHOB: COCTaB, CTPOCHUE, (GU3HMUECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuy ruIpupoOBaHus, raloOreHUPOBAHUS, TUAPATALUHU, TOPEHNUS ), TOJyYCHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QHU3MUECKHE W XHMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBAHMS), MOJIYYEHME M IpPUMEHEHue. Jonyon: cocmas, cmpoenue,



Quszuueckue u xumudeckue ceoticmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIVIEBOAOPOJaMH,
NPUHAIISKANIMMHI K Pa3IHYHBIM KIaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momyTHble HE(TAHbBIE Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepaboTku HedTH: TEPEeroHKa, KPEKUHT
(TepMUYECKHiA, KaTaTUTHYECKHiT), mupoiu3. [IpoaykTsl mepepaboTku He)TH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, koyuiekiuuu «Hedte» u «Yronp», MoaenupoBanue
MOJIEKYJ YTJICBOJOPOJOB W TaJOr€HONPOU3BOAHBIX, IPOBEJICHHE NPAKTHUYECKOW PAOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHrble 3amaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJHOTO BEIIECTBA WJIM IMPOAYKTAa PEAKIHU IO W3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJTHOTO U3 UCXOHBIX BEUIECTB WM MPOIYKTOB PEAKIIUH).

Kucaopoacoaep:xammue oprannyeckue coeIMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTHI. METaHON U 3TaHON: CTpoeHue, (GU3NYECKue u
XUMHYECKHE CBOMCTBA (pEakuWW C aKTUBHBIMH METAJUIaMH, TaJOT€HOBOJOPOIAMHU, TOPEHHE),
npuMeHeHne. BomopoiHbie CBS3M MEXIy MOJIEKyJaMH CIIUPTOB. JeficTBHe METaHOIa U STaHOJIa
Ha OpPTraHU3M YeJIOBEKa.

MHoroaroMHbie CHUPTHL. IJTWICHIJIMKOIb W TJIMLEPHH: CTPOEHHE, (U3HUECKUe U

XUMHYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAU€CTBEHHAsl peakius Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHuWe TiauIepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. Ilpumenenue genona.

Anpaeruasl U kemowuwl. DopManbaeruj, aueTaIbJIETUI: CTpOeHHe, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakluu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAaUeCTBEHHbBIC PEaKIUH),
MIOJIy4YE€HUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeniebHbIe KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasi KHCIJIOTBHI:
CTpoeHHe, pU3nUYecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 001IMeE AJIs KJlacca KUCIIOT, PeaKIus
TepuHKaMK), TOoJNyyeHHe U mpuMeHeHue. CTeapuHOBas M OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEHCTBHUE.

CrnosxHble 3Qupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (PUPOB.
Kupsl. I'naponus xxupos. [Ipumenenne xupos. bruonoruueckas poiib KHUpPOB.

VYraeBoabl: cocTaB, KJIacCU(PHUKAIMS YTIeBOAOB (MOHO-, M- U Moucaxapuibsl). ['moko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUYECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxkucieHne amMMHauyHBIM PAacTBOPOM
okcuna cepebpa(l), BoccraHOBNIEHHE, OpOXKEHHE TIIIOKO3bI), HAaXOXJAEHWE B NPUPOAE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Dpykro3a Kak H30Mep TIIIOKO3bI.

Kpaxman u nemmtonosa kak npupojHsle nonumepsl. CTpoeHHe Kpaxmaiia U LeJUII0I03bI.
dusnueckue U XMMUYECKHE CBOWCTBA Kpaxmaia (THIpoJIn3, Ka4eCTBEHHAs PEAKLIUs C HOA0M).

OKCHEpUMEHTAJIbHBIE METOAbl H3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HaOJIOZIGHWE W ONMCaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIC
peakIMy OJTHOATOMHBIX CHUPTOB (OKHCIeHHe dTaHoma okcuaoM wmenu(ll)), MHOroaroMHBIX



CrupTOB (B3amMojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampnerumoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuma cepeOpa(l) u rumpoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnble 3aaun.

Bbuncienuss mo ypaBHEHHIO XWMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYecTBa
MCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IMPOJYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHu4ecKue CoeInHEHMs.

AMUHOKHCIIOTBI Kak aM{QOTepHble OpraHuyeckue coenuHeHus. dusndyeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha IpuMepe INIMLMHA). buonoruueckoe 3HaueHue
aMHHOKUCIOT. [lentumapl.

benku kak mpupoJHbIE BBICOKOMOJEKYJspHbIe coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBA OEJIKOB: THUIAPOIM3, JCHATYypaLus,
KaueCTBEHHbIE PEAaKIIMK Ha OEJIKH.

OKcliepUMEeHTalbHbIE METO/bl M3YYEHHUS BELIECTB M MX IpeBpallleHuil: HaOJrofeHue U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHAaTypaluus OEJIKOB IpU HAarpeBaHWUH, LIBETHbIE
peakiuu OENKOB.

BbicokomoiiekyIsipHbIe COeUHEHHS

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUK, CpelHsAs MoJeKylsipHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MOJMMEPU3aIIUs U MOJIMKOHICHCAIINS.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHUu: 03HAKOMIICHHE C
00pa3iaMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€i MpH M3y4eHUU opraHmdeckoil xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSITUH, ABJISAIOLIMXCSA CUCTEMHBIMU JIJIS1 OTJENBHBIX NTPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOue ecTecTBEHHO-HAY4YHbIE TMOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpus, aHaliu3, CHUHTE3, KIacCUPUKalUs, TEePUOJIUYHOCTh, HAOIIOJEHUEe, U3MEpPEHHE,
HKCIEPUMEHT, MOJICITUPOBAHHE.

®duznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUUECKUN YPOBEHD,
BEIIIECTBO, TeN0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BETHMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, 6uocdepa, oOMEH BelIeCTB B OpraHuzMme, (HOTOCHUHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaibl, TOPHbIE TOPO/Ib, TOJIE3HbIE HCKOMAeMble, TOIUINBO, PECYPCHI.

TexHonorus: NuIIeBble MPOIYKThI, OCHOBBI PAIlMOHAILHOTO MUTaHUs, MOIOIIIME CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUYECKHE MpernapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUA

TeopeTruvyecKkue OCHOBbI XUMHHU



Xumudeckuii dmeMeHT. AToMm. Snmpo aroma, HW30TOMBI. DJEKTpOHHas 000J0YKa.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anemeHThl. OCOOCHHOCTH
pacmpesesieHusi SJIEKTPOHOB M0 OpPOUTAISIM B aTOMaxX AJIEMEHTOB IMEPBBIX UYETBIPEX MEPUOJIOB.
DneKkTpoHHask KOH(GUTYypalus aTOMOB.

Ilepuonuueckuii 3akoH u Ilepuogmyeckas cucrema Xumudeckux saeMmentoB . .
MenneneeBa. CBsi3b nepuoguyeckoro 3akoHa u Ilepumoanueckoil CHCTEMBbl XUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpEMEHHOM TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEIIECTB
10 TPYIIaM U IepruoaaM. 3Ha4e€HUEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBsI3W (KOBaJICHTHAsI
HEMOJISIpHAsT U TIOJISIpHAs, MOHHAs, MeTaJinyeckas). MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM
XUMHUYECKON CBsI3U (OOMEHHBIM M JOHOPHO-aKIENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
DNEeKTpOoOTpULIATENBbHOCTh. CTeneHb OKucieHus. IOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJIEKYJISIPHOTO M HEMOJEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUIMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o AucnepcHbIX cucteMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOpbL. MaccoBast 101
BEII[ECTBA B PACTBOPE.

Knaccudukanus HeOpraHW4ecKux coeauHeHWd. HoMeHkmarypa HEOpraHu4ecKHX
BELIECTB. ['eHeTnyeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIacCaM.

Xumuyeckass peaxkuus. Knaccuukanus XUMHYECKHX peakUUid B HEOPraHUYEeCKOW U
OpraHWYECKOW XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAIICHUS
SHEPTUU MPU XUMHUUECKUX PEAKIIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3Nu4HbIX (akTopoB. OOpaTUMble peakivu.
Xumndeckoe paBHOBecue. MDakToOpbl, BIUSIOMIME HA COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnekTponuTnueckas auccoruanus. CunbHble U cialbble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpaJIbHAs, IEJTOYHAS.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIepUMEHTAIbHBIE METOJbI M3YyUEHUsI BEIIECTB M WX IMPEBpAIICHUN: JEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snmemeHToB JI. M. MenneneeBa», u3ydeHue
MoJieJiel KPUCTAJUIMUECKUX pemETOK, HAOJMIOACHHEe | ONUCaHWUE JIEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OTIpeIeJICHNE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO HHIMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBElIeHUE MPAKTHUECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINM».

Pacuérnrie 3amaun.

PacuéTel Mo ypaBHEHUSIM XUMUUYECKHUX PEAKIIMMA, B TOM YUCJIE TEPMOXUMUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHATHUSL «MAcCOBasi J0JIsl BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnbl. Ilonoxxkenne HemetaioB B Ilepuogmyeckoil cucCTeME XHUMHUYECKUX
snementoB JI. M. MenaeneeBa u OCOOCHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAIUIOB. AJUTOTPOMHS HEMETAIIOB (Ha IpUMepe KUCIOpoa, cepsl, hocdopa u yriaepoaa).



XUMHYECKHUE CBOMCTBA BAXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yIiepoJia U KPeMHUS) U UX COCIMHEHHUM (OKCHI0B, KUCIOPOJICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHEHUH).

[IpruMmeHeHne BaXKHEUIIINX HEMETAIUIOB M UX COCIMHEHUN.

Mertamnel. [lonoxenne metawioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /I,
H. MenneneeBa. OCOOCHHOCTH CTPOCHHUS IJICKTPOHHBIX 000JI0OUEK aTOMOB MeTamioB. Oomue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUU Psii HANPSHKCHUN
METAaJLJIOB.

XWMHYECKHUE CBOWMCTBA BAXKHEHUIIMX METAUIOB (HATPWH, KaJWid, KaJbIlMHd, MAarHuM,
ATIOMUHHM, LIUHK, XPOM, JKEJ€30, MEJIb) U UX COCIMHEHUM.

O61me cnocoObl MoMTyYeHHsI METaJUIOB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

DKCHepUMEHTAIbHBIE METOJbl H3Y4YeHHUS BEIIECTB M HX TMPEBpAlllEeHUuH: H3y4YeHUe
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETA/UIOB, PEIICHHE SKCIEePUMEHTATbHBIX
3a/a4, HAONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIAOOPAaTOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHUS C PACTBOPAMU KHCIOT M IIEIOYEeH, KauyeCTBEHHbBIC
peakIMy Ha KaTHOHBI METaJIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemecTBa wiM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacuYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEaKIIMH, €CIU OAHO U3 BEUIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponps xuMun B oGecriedeHIH SKOJOTUYECKON, SHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BuUTHU MeAUIUHBL. [loHSATHE O Hay4YHBIX METOJaxX IMO3HAHUS BEIIECTB M XHUMHUYECKHUX
peaKuuu.

[IpencraBinenuss 00 OOMMX HAyYHBIX TMPUHIHUIAX [POMBIILIEHHOTO TOJY4YEeHUS
Ba)KHEHUIITNX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIINE CTPOUTEIbHBICE MaTepHAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPAacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJs SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYECKHE U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBBE YEJIOBEKA: MpaBHJIa HCIOJIb30BAHUS JICKAPCTBEHHBIX IPEMapaToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MPEapaToB OBITOBON XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpeaMeTHBIE CBSI3H.

Peanmu3zanius MEXNpeAMETHBIX CBSA3€H MPU M3y4EeHUH OOIIEeH M HEOPraHUYEeCKOW XMMHUU B
11 xnacce ocyuiecTBiseTcs 4epe3 MCIOJb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHH,
TaK W TOHSTHH, SBISTIONAXCS CUCTEMHBIMH JIJIsI OT/ACIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKJIA.

OO0mue ecTecTBeHHO-HAyYHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpHs,
aHaJmn3, CUHTE3,  Kiaccu(dukanus,  TMEePUOJAUYHOCTh,  HAOMIOJEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHHUE, SIBIICHUE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SMHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, JKOCHUCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIAEMBbIE, TOTLTUBO, PECYPCHI.



TexHonorns: XMMHMYECKass  IPOMBIIIJICHHOCTD, METaJLTyprus, IIPOU3BOJCTBO
CTPOUTEIILHBIX MaTepuaos, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJCTBO, NULIEBas
IPOMBIIIICHHOCTh, (papMaleBTUYECKass MPOMBIIIICHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, NMPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTEPHAJIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
poOrpaMM CpeaHEro o0Iero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEIAMETHBIM).
Hay4Hno-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAHEro o0IIero o0pa3oBaHusl SABISETCS CUCTEMHO-IESTEIbHOCTHBIIN MOIXO/.

B cooTrBercTBHHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pEe3yabTaTOB OCBOCHHS TIpeAMeTa «XHUMHUS» Ha YpPOBHE CpEIHEro oO0mero oOpa3oBaHHS
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

OCO3HaHHE O0YYAIOUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAMOOTIPE/ICICHUIO;

HaJIM4Yue€ MOTHUBAIlUU K O6y‘-ICHI/IIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULIUN 0a30BOM HAyKH XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIMXCs PYKOBOICTBOBAThCS B CBOCU IESATEIHHOCTH
OECHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, [PUCYIIUMU H@HOCTHOﬁ CUCTEME XHUMHUYCCKOI'O
o0Opa3oBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JImuaOCTHBIC pPE3yIbTaTbl OCBOCHHA MNPECAMETA «XUMUSDY JOCTUIalOTCI B C€IHUHCTBE
yuyeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
TpaXXJIaHCKOI'o O6H.[€CTB3, INPUHATEIMU B O6H.[€CTBG HOpMaMH W IIpaBUJIaMU IIOBCACHMHA,
CTIOCOOCTBYIONIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00Y4YaIOLINXCS.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS IMpenMeTa «XUMHUS» OTPaxaroT chOpMHUPOBAHHOCTh
OIBITa TIO3HABATEIHHONM W TPAKTHYECKOW MAEATENBbHOCTH OOYYAIOMMXCS 110 pealn3ainuu
MIPUHSATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaaaHCKOro BOCIMTAHUS

0CO3HAHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY ¥ MPaBOIIOPSIKY;

MNpEACTAaBJICHHUA O CONUAJIBHBIX HOpMax W IIpaBUIaX MEXKINYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JEATEILHOCTHU MPH CO3JAaHUH YYEOHBIX MPOEKTOB,
pelIeHUH y4eOHBIX M [TO3HABATENbHBIX 33124, BBINOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CHOCOOHOCTH NIOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHTBI IPYTUX
IpY aHAJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM eATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA



LEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAay4YHOMY HACJIEAMI0 OTEYECTBEHHOM
XUMUU;

YBOXCHHSI K IPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHXKEHHUS HAYyKH €CTh PE3yJIbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPOINOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSHHOI'O TPY/Ja YUYEHBIX U IPAKTUKOB;

MHTEpECa M II03HABATEJIbHBIX MOTHBOB B IIOJIYYEHMM U IOCIEAYIOIEM AaHaJIu3e
uH(OPMAIIUU O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTEYECTBCHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'0 CO3HAHMS, STHUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OLIGHMBAaTh CUTYalldd, CBSI3aHHBIE C XWUMHUYECKHUMH SBJICHUSMH, U
MPUHUMATh OCO3HAHHBIC PELICHUs, OPUCHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE IOBEJEHUE M IOCTYIKM CBOMX TOBApUIIEH C MO3ULUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICCTBUM STUX TTOCTYIIKOB;

4) dopMupoBaHusi KyJbTYPbl 310POBbS:

MOHMMAHUSA LIEHHOCTEH 3J0pOBOTO M 0Oe30macHoro oOpasza >KHW3HHM, HEO0OXOJUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COOIIO/IEHHsI TIpaBHII OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOMU JIEATETLHOCTH;

MOHMMAHUA LEHHOCTH TPaBWJI WHAMBUAYAIBHOTO M KOJUIGKTHBHOI'O 0O€30MacHOTo
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOACH;

OCO3HAHUsA TOCJIECACTBUI W HEMPUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCCIEIOBATENbCKONW JESTEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAAX AESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEHICHWH TMPAKTHYSCKUX 3a/ady COIMAIbHOMN
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHUIO MPOQECcCHil pa3NuyHOro poja, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTaTaM TPYI0BOU NeSITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKTOpUH 0Opa3oBaHUS,
Oynyiieit mpodeccuu U peanu3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JTUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, HHTEPECOB U MOTpeOHOCTEN 001IeCcTBa;

6) IKOJIOrM4eCcKOro BOCIIMTAHMS:

HKOJIOTMUYECKH IeNIeCO00Pa3HOr0 OTHOIIEHUS K MPUPOE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHUMAaHHUSA TI00aJTFHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM, BIMSHHUS YKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONH30BAHUS JOCTHKEHUN XUMHH IS PEIISHUS] BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTUBHOTO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpEI OKPYKAlOIIeW MPUPOIHON cpene,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUSATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpeaIpUHUMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIILIICHUS, SKOJOTUYECKOM KYJIbTYPhI, OIBITA
JEATEIbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B



MO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOSATH UACOIOTHH XeMopoOuu;

7) 1EeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33pPEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHON MPAKTHKHY;

MOHMMAHUS CHEIU(PUKA XMMUU KaKk HayKH, OCO3HaHUs e€¢ ponu B (OPMUPOBAHUU
pPalMOHAIBLHOTO HAYYHOT'O MBIILICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEJCTABICHUS 00 OKpYXkKaroleM
MHpE KaK O €JUHCTBE IMPUPOJbl U YEIOBEKA, B IMO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEU WU
pelieHny IpodiieM COXpaHEeHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCO0OW 3HAYMMOCTH XHMHH JJIsi COBPEMEHHOW IUBWIHM3AIMHU: B €
TYMaHHCTUYECKON HANpaBIEHHOCTH M BaXHOH pPOJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYpBI, PEHICHUH TII00ANBHBIX MPO0JIEM YCTOHYMBOIO Pa3BUTHUSL YEIIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYecKOM, MUIIEeBOM M HKOJOTMYECKOH O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI,
00eCreYeHNH YCIOBHI YCIIENTHOTO TPYAA M SKOJIOTHYESCKH KOM(POPTHOM KU3HU KKIOTO WieHA
00I11eCTBA;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMaHUSl CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJB30BaTh MOMy4yaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUS SBICHUU OKPYXAIOIIEr0 MHUpAa M MPOUCXOIANIMX B HEM H3MEHEHUH,
YMEHHSI 1e1aTh 000CHOBAHHBIC 3aKJIFOUCHUS HA OCHOBE HAYYHBIX ()AKTOB M HMCIOIIUXCS JTAHHBIX
C LEJbIO MTOIYYEHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA [T peUIeHHs TIpobiieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEephIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSIM Tpyla B Pa3IUYHbIX cdepax mpodeccuoHambHOM
JeATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHHUS YUEOHOTro IpenMera «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBbIe N7 (OPMHPOBAHHS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXIUCIUILTHHAPHBIE
(MeXMpenIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCITOJIb3yeMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO,
SHEprus, SIBICHHUE, MPOIECC, CUCTeMa, HAYYHBIH (aKT, MPHUHIUII, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpUSs, HCCTIEI0BaHUE, HAOMIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

VHHUBEpCcaJdbHble  y4eOHbIe  JeHcTBUS  (TMO3HaBaTelIbHBIE,  KOMMYHUKATHUBHEIE,
perynatuBHbIe), oOecneunBatoniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COIMAITLHOW KOMITETEHITH 00YJIarOIIHXCS;

CIIOCOOHOCTh ~ OOYYaIOMIUXCSl  KCIOJh30BaTh  OCBOCHHBIE — MEXKIMCIUIUITMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaIbHbIC YyUeOHBIC JCUCTBHS B II03HABATEIHHOW U
COLMAJIBHOM MPAKTHUKE.

MetanpeameTHble pe3ysbTaThl OTPa)KalOT OBJAJACHHE YHUBEPCAIBHBIMU y4e€OHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JICHCTBUSMHU.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:



1) 6a30Bble JJOrMYecKue AeCTBUS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M aKTYaJIM3HPOBATh MpOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeseNaATh LeJNU JAEATENbHOCTH, 3a7aBas MapaMeTpbl M KPUTEPUU MX JOCTHIKEHMS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIHOCTHU C TOCTABICHHBIMHU LIEIISIMU;

UCITIOJIb30BaTh IMPH OCBOCHMM 3HAHMW TNPUEMBI JOTMYECKOTO MBIIUICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BAThH
COOTBETCTBYIOLLUE MTOHIATUS AJIs1 OObSICHEHUsSI OT/IEJIbHBIX (PAaKTOB U SIBJIICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHU BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh MPUYUHHO-CIICACTBEHHBIC CBSI3U MEXKAY U3y4aeMbIMHU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JCIyKTHUBHBIC, II0 AHAJIOTHH),
BBISBJISATh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMbIX SIBJICHUAX, (GOPMYIUPOBATH
BBIBO/IbI M 3aKJIFOUCHMS;

NPUMEHSTHh B TpoIlecce MO3HAHUs, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYecKass (GopMyna, YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Y4eOHbIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/ay, NPUMEHSATh HA3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3Y9aeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METO/JIOB HAyYHOI'O MIO3HAHUS BELIECTB U XUMUUECKUX PEAKLIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENIEHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TIO3HAHUS U OCHOBEI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3BIBAEMBIX CY)KICHHIA;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEIbHOIO IIJIAHUPOBAHUS M TIPOBEJEHHUS YYEHHYECKHUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUsI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IPOrHO3MPOBATh €ro pe3ysbTaT, (OopMYyIUpoBaTh OOOOLIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEAOBATENbCKOM M TMPOEKTHOM JeATeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIBHOMY TIOMCKY METOJOB pEHICHUS
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO PA3JIMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ nnpopmManmeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JuTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3IUYHBIX BUAOB W (OpM TMpencTaBieHHs, KPUTHUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampOChl M MPHUMEHSATh Pa3IMYHbIE METOJbl NMPH IOHCKE U O0TOOpe
uH(popMali, HEOOXOAUMOM /1JIs BBITIOJIHEHUS YUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMpATh ONTUMANBHYIO (OpMY NpeAcTaBiIeHUss HHPOpMALUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH U JIPYTHE);

UCIONb30BaTh HAyYHBIH $3bIK B KayeCTBE CpEACTBA IpU paboTe € XUMHUYECKOH
uHpoOpMaLuell: MPUMEHATh MEXKIpeIMeTHbIe ((U3UYEeCKHe M MaTeMaTH4YecKhe) 3HaKd H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0OPa30BhIBATh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATIIAHOCTH.



OnJaieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBUSIMU:

3aJaBaTh BONPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMbl B XOJ/I€ AUAIOra W/WIN AUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO  BBITIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

BBICTYIIaTh C IIPE3CHTAlEed pe3yJbTaTOB MO3HABATEIBHOM AEATEIBHOCTH, HOIYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOM paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro Inpoekta ¥ (OpMyIMpPOBaTh BBIBOJBI 10 pPE3yJbTaTaM IMPOBEAEHHBIX
UCCIICIOBAaHUM ITyTEM COTIacOBaHMsI TO3ULIMI B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMH.

Ogi1aieHHe YHHBEPCAJIBLHBIMHU PeryIsiTHBHBIMH 1eiiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npelaraéMblii alropuT™M JIeHCTBUH NpU BBIMOJHEHUH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee A3p(PEeKTUBHBIN CIIOCOO UX PELIEHUs ¢ yYETOM MOIyYEHHUS! HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYILECTBIIAITh CAMOKOHTPOJIb CBOEH JEATENbHOCTH Ha OCHOBE CaMOaHalIW3a U
CaMOOLIEHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHndecKasi XUMUs» OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XUMHUYECKOW COCTABIISIIOIIEH E€CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIU XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHpPOBAHUU
MBIIUICHUST W KYJAbTYpPhl JIMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOW st
pelIeHNs MpaKTUYEeCKHX 3ajad M D3KOJOTMYEeCKM OOOCHOBAaHHOIO OTHOIIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATaroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJa, BallEHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE O00BEM, YIJIEPOAHBIH  CKEJIET,
(GbyHKIMOHAIbHAS TpyMNa, pauKail, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOAEPIKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHU4YECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU; MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIMe B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEJACHHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPaKTUYECKOM JIeATENbHOCTH YEIOBEKa;

c(OpMHPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS [IPU OMMCAHUHU COCTaBa, CTPOCHUS U
IIPEBPALLECHUI OPraHUYECKUX COCIUHEHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY IJIsi COCTaBJICHUSA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTT OPraHUYECKUX BEILECTB



U ypaBHEHUH XMMHUYECKHX pEaKlWi, U3rOTaBIMBATh MOJEIU MOJIEKYJI OPraHMYECKHUX BELIECTB
JUTS WIITIOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAIJIC)KHOCTh U3YYEHHBIX OPTraHUYECKUX
BEUIECTB MO0 HX COCTaBYy W CTPOEHHUIO K ONpeAeNEéHHOMY KJacCy/Tpynie COeIuHEHUI
(YrmeBomopobl, KHCIOPOA U a30TCOAEpKAlllue COEIUHEHUS, BBICOKOMOJICKYIISIPHBIC
COCIMHEHUS), JaBaTh MM Ha3BaHMA No cucremarndeckord Homenkmarype (IUPAC), a Taxxke
NPUBONUTH TPHUBHAJbHBIC HA3BAaHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB (ITHUJICH, MPOIMIIEH,
alleTUIICH, STWICHIJIUKOJb, TIUUEpUH, (PeHod, ¢GopManbAeruj, aleTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€apUHOBAsl KUCIIOTa, TII0K03a, (pYyKTO3a,
KpaxmaJ, leJUTI0103a, TJIULHH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEACTATh BHUJIBI XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI MPHUMEHSATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemectB A. M. bytiiepoBa miis 0OBSICHEHHS 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENCH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEIECTB
(meTan, »TaH, STWIEH, MPOMWIEH, aleTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJ, ATaHOJ, ATUJIEHIJIMKO/b, TJIMUEPUH, (EHOJ, aleTalbJeru]l, MypaBbUHas U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeIUI003a, aMUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMUYECKUX pPEaKLUUd C
UCTIOJIB30BaHUEM CTPYKTYPHBIX (OPMYT;

c(OPMHPOBAHHOCTh yMEHUS XapaKTePHU30BaTh HWCTOYHHKH YTIIEBOJOPOJHOTO CBHIPHS
(He(Th, MPUPOAHBIMA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M NPAKTUYECKOEe MpUMEHEHHE
IPOJYKTOB NEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHWH TIPOBOJHWTH BBIUYUCICHHS I10 XWMHYECKUM YPaBHEHUSM
(Macchpl, 00bEMa, KOJNIMYECTBA HMCXOJHOIO BELIECTBA WM NPOAYKTA PEAKIUHU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXO/IHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);

c(OpPMHPOBAHHOCTh YMEHHMH BJIQJIETh CUCTEMOMN 3HaHUI 00 OCHOBHBIX METO/1aX Hay4HOTO
MO3HAHUS, HWCIIONB3YEMbIX B XHMHU TIPH H3YYCHUU BEIIECTB M XUMHUYECKUX SBICHHA
(HaOnrofieHMe, UW3MEpPEHHe, OKCIEPUMEHT, MOJEIUPOBAHUE), MHCIONb30BaTh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJIsl IPUHSATHUS PEIICHU B KOHKPETHBIX )KM3HEHHBIX CUTYAIIUSX, CBI3aHHBIX
C BEI[ECTBAMU M UX MPUMEHEHHEM;

c(hopMUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUjia MOJH30BAHUS XUMHUYECKON MOCYI0N U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMHU 110 BBIITOJHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XWMHUYECKUN 3KCIIEPUMEHT
(IpeBpaIIeHus] OPraHUYeCKUX BEIIECTB MPU HATPEBAHWH, MOJYYCHUE ATHICHA W M3YYECHHUE €ro
CBOWCTB, Ka4yeCTBEHHBIC pEAKIMH OPTraHWYECKHWX BEIIECTB, JACHATypamus OEJIKOB TIpU
HarpeBaHUM, IIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU C NMpaBWJIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleH!H C BEIIECTBAMM M JIAOOPATOPHBIM 000pYIOBaHHEM, MPEACTABIATh PE3YJIbTaThl
XUMHYECKOT0 H3KCIepuMeHTa B (opMe 3almucd YpaBHEHUH COOTBETCTBYIOLIUX pEAKIU u
(bopMyIUpOBaTh BBHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMHA KPUTHYECKH AaHAIM3MPOBATH XUMHUYECKYI0 HH()OPMALHIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmMarun, UTHTepHET U Ipyrux);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IIEIecCO00pa3HOro
NOBEJCHUA B OBITY M TPYIOBOH [EATETBHOCTH B LENAX COXPAHEHHS CBOETO 3I0POBbS M
OKpYXKarollled NPUPOJHON cpenibl, 0CO3HABaTh ONACHOCTh BO3ECHCTBUS Ha >KMBBIE OPTaHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BeLIECTB, MoHMMAas cMbicn mnokaszarens [1JIK, mosicHsaTs Ha
npuMepax crocoObl YMEHBIUICHHUS U MPEJOTBPAIICHUS UX BPEAHOIO BO3JICHCTBUS HA OPraHHU3M
4eJI0BEKa;

JUIsl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI: YMEHHUE IMPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKHX SBJICHHUIA;

JUISL  CIIETBIX M CJIa0OBUAAIIMX OOYYaIOIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudeckux Gpopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas W HeopraHudeckas XUMHs)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA: O XHUMHUYECKOW COCTABISIONMICH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUST U KYJIbTYPhl JHMYHOCTH, €€ (DYHKIMOHAIHLHOM TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOULIEHHMSI K CBOEMY
3/10pOBbIO U IPUPOJIHOM Cperie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpass BKJIKYAET: OCHOBOIOJATarOIINe
HOHSTHUS (XMMHUYECKHUIT DJIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OPOUTATIH aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJICHTHAas, HWOHHAs, MeTa/NInyecKas, BOJOPOIHAA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHYECKHUX  peakUud, pacTBOp, DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAsT JUCCOLMALMA, OKUCIINTENb, BOCCTAHOBUTENDL, CKOPOCTh
XUMHYECKOM  peakIMM, XHUMHYECKO€ paBHOBECHE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON JuccolManuu, nepuoauyeckui 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BELIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHMS DHEPTUU NP XUMHYECKHUX
pEaKIMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXalue B OCHOBE IOHMMAaHHUS TNPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(dakTosOornuecKrue CBEJEHUSI O CBOMCTBAX, COCTaBe, MOJYyYEeHUU U OE30MacHOM HCHOJIb30BaHUHU
BO)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEIOBEKA,;

c(OpPMHPOBAHHOCTh YMEHUI BBISBIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHUH, yCTaHABIUBATD
UX B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS NMPH ONMHMCAHWK HEOPTaHMYECKHX
BEILECTB U UX IPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJB30BaTh XUMHUECKYIO CHUMBOJMKY JUISI COCTaBJICHUS
dopMyn BemecTB M ypaBHEHHH XHUMHUYECKUX pEAKLUUH, CHUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIBHBIX HEOPraHWYECKUX BEIIeCTB (YrapHbld Tra3,
VIJIEKUCHIBIA Ta3, aMMHUaK, TraméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
pyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSAX PA3IMYHOIO COCTABAa, BUJl XUMHUECKOH CBSI3U (KOBaJEHTHAs, MOHHAs,
MeTaJIJINYecKasi, BOJOPOJHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJSIpHAs, MOHHAs, METAJUIMYECKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COECIUHEHMI;



c(hOpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIECTBA — METAJUIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC THAPOKCHUJIBI, COJTH);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaThb CMBICI Tepuoauyeckoro 3akona J[. U.
MenneneeBa U JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO ()YHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaoB Ileprnonnyeckoit cucteMbl XUMUYECKUX 351eMeHToB /], U.
MenzeneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHUY», OOBSCHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XHMHYECKHUX OJIIEMEHTOB M WX
COEMHEHUH MO nepuoaam U rpynnam llepuoguyeckoil cucTteMbpl XUMHYECKUX dieMeHToB [l. U.
Menpaeneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XHMHYECKHE
CBOMCTBa HEOPraHWYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, MOJTBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBSI3M MEXJy HEOPraHWYECKUMH BEIIECTBAMH C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEaKLIUM;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCCU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IudHBIM
npu3HaKkaM (YMCIy W COCTaBy pEarupyroliux BeHIeCTB, TeIioBoMYy 3(hdeKTy peakiuw,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 0OPaTUMOCTH PEAKIINH, YIAaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS PEaKUUN pa3NUYHBIX TUIIOB, OJTHBIC
U COKpallEHHbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHAa, YUMTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKIu UIyT J0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHHMI TPOBOJIUTH PEAKIUU, TMOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peaKIuii TOCPECTBOM COCTABIICHUSI DJIEKTPOHHOTO OajlaHCca ITUX PEAKIU;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakiuu OT
pa3aNuYHBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHWMHUUYECKHE IMPOIECCHI, JIekKAIIUE B
OCHOBE MPOMBIIIJICHHOTO MOJIYYE€HUS CEPHON KHCIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH
MpeJCTaBICHU 00 OOIMX HAyYHBIX MPUHIUIAX M JKOJOTHYECKHX MpOoOJieMax XUMHUYECKOTO
MIPOU3BOICTBA;

c(hOpMUPOBAHHOCTh YMEHHMH TIPOBOJUTH BBIYUCICHHUS C WCIIOJIH30BAHUEM TIOHSTHS
«MaccoBasi JIONs BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B MPU XHUMHUYECKUX
pEaKIusAX, Macchl BEIIECTBAa WM 00BhEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, TEIJIOBOro 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MAaCcChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS DHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN OSKCHEPUMEHT
(paznoxeHue TMEpOKCHUIA BOJAOpOAAa B MPUCYTCTBUU KaTalaU3aTropa, OIPEACICHHE CpPEJbl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IMYHbBIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklud HOHHOro oOMEeHa, KaueCTBEHHbIE peaklUuu Ha



cynbdart-, kKapOOHAT- U XJIOPHA-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE DKCIEPUMEHTATBHBIX
3aga4 I10 TEeMaM <<MeTaHJIBI>> n «HeMeTaHHH») B COOTBCTCTBUU C HpaBI/IJIaMI/I TCXHUKH
0€3011aCHOCTH MPH 0OpaIlleHNH C BELIECTBAMH H JIAOOPaTOPHBIM 000PYOBAHUEM, MIPEICTABIISATh
pe3ynbTaThl XMMHYECKOTO SKCIEpHUMEHTa B (OpME 3alucu YpPaBHEHUHM COOTBETCTBYIOIIHUX
peakuii 1 GopMyIMpPOBATH BHIBOBI HA OCHOBE THX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(OPMALHUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, MHTepHEeT u
APYTHX);

c(hOpMUPOBAHHOCTh YMEHHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecOo00pa3HOro
IIOBCACHHUA B 6BITy nu TPYI[OBOﬁ NCATCIIBHOCTU B LCIIAX COXpaHeHI/ISI CBOCIO 3I[0p0BB$I nu
OKpYKarollel NPUPOJHOM CpPEeIbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
OHpe,I[eJIéHHHX BCICCTB, IOHKUMAasA CMBICI IIOKa3aTCIA HI[K, [MOACHATH Ha IMPpHUMEpPaAx CHOCO6BI
YMGHBH_IGHI/I}I H IPpCAOTBpAlICHUA UX BPCAHOI'O BOSﬂeﬁCTBHH Ha OpraHu3M 4CJI0BCKaA,

JUIA 06yanOIHHXC$I C OFpaHI/IquHI)IMI/I BO3MOXHOCTAMN SIlOpOBI)SII }IMGHI/Ie HpI/IMerlTI)
3HAHUA 06 OCHOBHBIX IIOCTYHHI)IX METOAAaX IMTO3HAHUA BECIICCTB U XUMHUYCCKUX ﬂBJIGHPIfI;

JJIA  CICIIBbIX H CJ18.6OBI/II[}II_HI/IX 06y‘laI-OHH/IXC}IZ yMeHI/Ie HCITIOJIBb30BaTh peJ’Ibe(bHO-
TOYCYHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudeckux Gpopmyt.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIE YTIEeBOIOPOIBI — aTKAHbI 2
99 HenpenenbHble yriieBOAOPOIbl: aJIKEHBI, 6 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0poabl 2
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1
ux nepepadoTka
Hroro mo pazueny 13
Pa3pnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3
39 Anbnerunsl. KapOoHOBBIE KUCITIOTBI. 7 1 1
CrnoxHble 3¢upbl
3.3 VrneBoabsl 3 1




Hroro mo pazueny 13
Pa3znen 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust
4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 ‘ ‘
Wroro no pazueny 3
Pa3pnen S. BeicokoMoJIeKy /i pHbIE COeIUHEHUSA
51 [Tnactmaccel. Kayuyku. Bomokna 2 ‘ ‘
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne n/m P Kourpoubnbie IIpakruyeckue (1uubp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenne atoMoB. [lepnonndeckuii 3aKoH
1.1 u [lepuonnueckas cucteMa XMUMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue BemiectBa. MHOroo6pasue 4
' BEILIECTB
1.3 XUMUYeCcKHe peakluu 6 1 1
Hroro 1o pasneny 13
Pa3nes 2. Heoprannueckasi XuMust
2.1 Mertamibl 6 1 1




2.2 Hemeraimisl 9

53 CBsi3b HEOPTAHUYECKUX U OPTAHIMYECKUX ’
' BEILIECTB
Wroro no pazueny 17
Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XuMHSA U KU3HD 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34

INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne n/m Tema ypoka Aara wHppoBLIe
Bcero U3y4eHust o0pa3oBaTe/bHbIE
pecypchl
1 IIpeamer opraHr4ecKol XUMHUH, €€ 1 bubnuoreka [IOK
BO3HHMKHOBEHUE, Pa3BUTHE U 3HAUYCHHE https://myschool.edu.ru/
Teopus cTpoeHHs OpraHMYeCKUX
2 coeJ:l?I/IHeHI/II)ﬁ A. M. EyTnepOBa eé 1 bubmorexa HOK
’ https://myschool.edu.ru/
OCHOBHBIE ITOJIOKECHHUS
[IpencraBienue o kinaccupuxanu
3 opranudeckux Beuniects. Homenkiarypa 1 bubnmoreka [JOK
(cucremaTHyeckasi) ¥ TpUBHAIbHBIC https://myschool.edu.ru/
Ha3BaHUS OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOEHHUE, 1 bubnnorexa [JOK

TOMOJIOTHYECKHM Pt

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

5 MertaH u 3TaH — MPOCTEUIIHe bubmuoreka [IOK
IPEICTaBUTEIIN aJIKaHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONWCTBA bubmorexa HOK
’ https://myschool.edu.ru/
7 OTUJIEH U MPONUJIEH — MPOCTEUIINE bubmuorexa [JOK
IPEICTaBUTEIIN AIKEHOB https://myschool.edu.ru/
8 [IpakTuueckas padora Ne 1. «[lomyuenue bu6mumorexa [IOK
STHJICHA U U3yYCHHE €r0 CBOMCTBY» https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 u
9 MGTHJ?(SyT&IIHG?lg. [Tonyyenue Bubmiorexa LIOK
https://myschool.edu.ru/
CHUHTETHUYECKOT0 KayuyKa ¥ pe3UHbI
AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUYECKHH psll. AlleTUIICH —p bubmorexa [IOK
. https://myschool.edu.ru/
NPOCTEHIINI TPEACTAaBUTEINh ATKUHOB
1 Boruncnenus o ypaBHEHUIO XUMHUECKOMN bubnuorexa [IOK
peaKkiuu https://myschool.edu.ru/
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bubnnorexka [JOK
apeHoB https://myschool.edu.ru/
13 I'eneTnyeckas CBA3b yrieBOLOPOAOB, bubnuoreka [IOK
NPUHAUISKAIINX K PA3THYHBIM Klaccam https://myschool.edu.ru/
[TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB:
14 H;)I/I;)OII[[HHﬁ ras u HOHyTIZEIe Heg)TI:IHﬂHe bubmorexa HOK
- https://myschool.edu.ru/
rassl, HeTh ¥ IPOJYKTHI €€ nepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB:
15 H§H§0;Hblﬁ ra3 u HOHyTIZZIe Heg)TI:[HiIe Bubmiorexa LIOK
. https://myschool.edu.ru/
rassl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu
16 KonTtpoubHas padora mo pasaeiny bubnnorexa [JOK

«¥YTJ1€BOAOPOABD)

https://myschool.edu.ru/
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HpeI[eJIBHBIG OAHOATOMHBIC CIIMPTHI:

bubmuoreka [JOK

17 METaHOJI ¥ 3TaHoJI. BomopoaHas cBsi3b https://myschool.edu.ru/

18 MHOT0aTOMHBIE CITUPTHI: ITUIICHTIUKOJIb U bubmmoreka [IOK
TIULEPUH https://myschool.edu.ru/

19 ®DeHoIT: CTPOCHUE MOJICKYJIbI, (PU3NYECKHUE U bubmuorexa [JOK
XUMHYECKHE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/

20 Anpaeruapl: GopMaIbICTHI U bubmuorexa [JOK
aneTanbaerun. AUeToH https://myschool.edu.ru/
OIHOOCHOBHEIE ITpEeNIbHBIC KapOOHOBBIE

21 KHCJIOTBI: MypaBbHHAsI U YKCYCHAas bubnnorexa [HOK
[paktuueckas padorta Ne 2. «CBoiicTBa https://myschool.edu.ru/
pacTBOpa YKCYCHOM KHCIOTBI»
CreapuHOBas U OJIEUHOBASI KMCIIOTHI, KaK BuGmorexa LOK

22 NPEJCTaBUTENN BBICIINX KapOOHOBBIX
OO https://myschool.edu.ru/
KonTposbsHnasi paGora mo pasaesam

23 «CnupTh, AJIBACTHABDY, bu6mmoreka [JOK
«ApoMaTHYeCKHe COeTHHEHUs H https://myschool.edu.ru/
KapOOHOBbIe KHCJIOThI»

24 MBpl1a Kak coJId BBICHIMX KapOOHOBBIX bubnuoreka [IOK
KHCJIOT, UX MOIOIIIEE JIEHCTBHE https://myschool.edu.ru/
CrnoxHnble 3(hUpBI KaK TPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIHN3 CIIOKHBIX
3pHpoB

26 JKupsl: Tunponns, NpuMeHeHHe, bubnnoreka [JOK
OuosIOrYecKas poiib JKHUPOB https://myschool.edu.ru/

97 YrneBoabl: cocTaB, KilacCHUpUKaIs. bubnmnorexa [JOK

Baxueiiiine MNpEACTAaBUTECIIN: TJIFOKO34,

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

dpykTO3a, caxapo3a
28 Kpaxman u niemirono3a kak mpupoHbIe 1 bubmuorexa [JOK
HOJIUMEPBI https://myschool.edu.ru/
" KI(()HTpOJILHaH padora no pasaensy . Bu6morexa LIOK
«Kuciopoacoaep:kaiue opra ecKue
HCTOPOACOACPHAIIIIE OPTARMHIECIH https://myschool.edu.ru/
coeTHHEHU»
b K
30 AMMHBL: METHJIAMHAH U aHUINH 1 nommorexa HO
https://myschool.edu.ru/
A
MHUHOKHUCJIOTBI KaK aM(oTepHbIe Butmorexa LOK
31 OpPTaHWYECKHUE COCTUHEHUS, HX 1
https://myschool.edu.ru/
ononoruyeckoe 3Hauenue. Ilentuanl
39 benku kak npupoiHbIe 1 bubnnoreka [JOK
BBICOKOMOJICKYJISIPHBIC COCTUHEHUSI https://myschool.edu.ru/
33 OCHOBHBIE TOHITHS XUMHH 1 bubnuorexa [JOK
BBICOKOMOJIEKYJISIPHBIX COCIMHEHHIA https://myschool.edu.ru/
O
34 Bbifsz:;fntETijB;i?: Z(e)i:a WHEHUN 1 bubmorexa [OK
y1Ap g ’ https://myschool.edu.ru/
[TnmacT™macchl, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34

11 KJIACC

Ne ni/m Tema ypoka

KoaunuecTBo yacoB

Mara usyyenust

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypcbl

Bcero
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XUMHAYECKUN DIIEMEHT. ATOM.
DJeKTpPOHHAs KOH(PUTYpALIHs aTOMOB

bubmuorexa [JOK
https://myschool.edu.ru/

Ilepnonnueckuit 3akoH u Ilepuonnueckas
cUCTEMa XMMHUYECKUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPHUEU CTPOCHUS ATOMOB

bubmuoreka [JOK
https://myschool.edu.ru/

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XAMUYCCKHX DJIEMEHTOB U X COCIUHCHUM
10 TpyHnam U rnepuojam. 3HaueHue
MEPUOINYECKOT0 3aKOHA U CUCTEMBI
xumudeckux dyemenToB .. Meneneera
B Pa3BUTUU HAYKU

bu6mmoreka [IOK
https://myschool.edu.ru/

CrtpoeHue BemiecTBa. XuMHUUYECKasl CBS3b,
e€ BUJIBI; MEXaHU3MBI 00pa30BaAHUS
KOBAJICHTHOU CBs3U. Bonoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEILHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

[ToHsATHE O TUCTIEPCHBIX CUCTEMAX.
VIcTHHHBIC U KOJUTOMIHBIC PACTBOPBHI.
MaccoBast 107151 BEIIeCTBa B pacTBOpPE

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCAMHEHU.
['eneTnyeckasi CBsI3b HEOPraHUUECKHUX
BEILIECTB, Pa3IUYHBIX KJIACCOB
Knaccudukamnms XumMuaeckux peakiuii B
HEOPraHUYeCKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUs MACChl BELIECTB; 3aKOH

bubnunoreka LIOK
https://myschool.edu.ru/

bubnmorexa LIOK
https://myschool.edu.ru/

bu6nmorexa LIOK
https://myschool.edu.ru/

bubnmorexa LIOK
https://myschool.edu.ru/

but6mmoreka [IOK
https://myschool.edu.ru/
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COXpaHEHUs U IIPEBPALLCHNS S3HEPIUU IIPH
XUMUYECKHUX PEaKLUAX

Ckopoctb peakiun. O6paTuMble peaKkiuu.

bubnunorexa LIOK

9 XHMHHECKOE pABHOBECHE https://myschool.edu.ru/
[TpakTuyeckas padora Ne 1. «Biusiaue Bu6muoteka [JOK

10 pa3nyHbIX ()aKTOPOB Ha CKOPOCTh https://myschool.edu.ru/
XUMHUYECKOHN peakinm»
DNEeKTPOIMTHYECKAs TUCCOLUALIHS. bubmmoreka [JOK
[MousiTre 0 BogopoaHoM moka3zatese (pH) https://myschool.edu.ru/

11 pactBopa. Peakuuu nonHoro oomeHa.
['unponu3 opraHMyuecKux u
HEOPraHMYECKUX BEIECTB
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bu6moreka [JOK

12 peakuuu. [TousiTHe 00 AMIeKTpOIH3e https://myschool.edu.ru/
paciiaBoB U pacTBOPOB COJIEH

13 KonTtpouabHnas padora no pasaesry b H6H.H0TeKa HOK
«Teopernyeckue 0CHOBBI XMMHUID) https://myschool.edu.ru/
MerTasbl, UX MOJOXKECHUE B bubmmoteka IIOK
[Meproanyeckoi cucreMe XUMUYECKIX https://myschool.edu.ru/

14 snemenToB JI. 1. MengeneeBa u
0CcO0EHHOCTH cTpoeHUs aToMoB. Ob1He
¢u3nyeckrue CBONCTBA METAIIJIOB

15 CrutaBsl METaIOB. DIIEKTPOXUMUYECKAN ]f?tl/tlsgl;l/?nT\e/I;ghL()I(())lidu /
PSAI HAaPSKEHUN METAJUIOB : =
XHWMHUYECKHE CBOMCTBA BaXKHEHIIIMX bu6nunorexa LIOK

16 METaIIOB (HATPHiA, Kaluil, KaJIbIIUH, https://myschool.edu.ru/

MarHui, aJIIOMUHUN) U UX COCTMHEHUN
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XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX

bubnunorexa LIOK

17 .

COeqUHEeHHi https://myschool.edu.ru/
XuMHYECKHE CBOMCTBA LIMHKA, Kejie3a U bu6nmorexa [IOK

18 ux coequHenuii [IpakTuueckas padora Ne https://myschool.edu.ru/
2. "Pemenue sKCriepuMeHTAIbHBIX 33124
1o TemMe «MeTtaytb»"

19 KounrtpoJabHas paéora no reme brbsmorexa LIOK
«MeTamiby https://myschool.edu.ru/
Hemetamisl, X Moa0XeHUE B bubnuoreka [{OK

20 [Teproanyeckoi cucreMe XUMUYECKIX https://myschool.edu.ru/
anemenToB 1. . Meneneena u
0COOEHHOCTH CTPOCHHS aTOMOB
du3nvecKue CBONCTBAa HEMETAIIIOB. bubnuoreka [{OK

21 AJIOTPOIIHS HEMETAUIOB (Ha IIPUMEPE https://myschool.edu.ru/
KHCJIOpoJia, cepbl, hocdopa u yriepoia)

2 XUMHUUYECKHE CBOWCTBA TaJloreHOB, CEPhI U bubnmoreka IOK
HX COEIUHEHHH https://myschool.edu.ru/

23 XuMHuecKue cBoiicTBa azora, pocodpa u bubmorexa LIOK
X COETHHEHHIA https://myschool.edu.ru/

24 XHWMHYECKHE CBOMCTBA yTIIepo1a, KpEMHUS brbmorexa LIOK
1 FX COeMHEHHIA https://myschool.edu.ru/

25 [IpuMeHeHne BaKHENIINX HEMETAIIIOB U Bubmmorexa LIOK
X COeTHHEHHI https://myschool.edu.ru/

26 O06o00mIeHre U cucTeMaTU3aIys 3HaHUH 110 bubmuorexa [{OK

TeMme «HemeTamaely. BerauciaeHus mo
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YpaBHECHUSIM XMMHUYECKUX PEaKIni 1 https://myschool.edu.ru/
TEPMOXUMHUYECKUE PACUETHI
[TpakTuyeckas padora Ne 3. «Pemenue Bu6muoteka [JOK

27 IKCIIEPUMEHTAIBHBIX 337124 [0 TeME 1 https://myschool.edu.ru/
"Hemertanmst"»

28 KoHTpoibHasi paGoTa 1o Teme ) ﬁg@“OTeKa LHOK
«HeMeTALIb ps://myschool.edu.ru/
Heopranuueckue u oprannieckue bubmmoreka [JOK

29 kuciaoTel. Heopranudeckue u 1 https://myschool.edu.ru/
OpraHMYeCKUe OCHOBAHUS
AMdoTepHbIC HEOPTaHUYECKUE U bubnnoreka [JOK

30 opraHudeckue coeuHeHus. ['eHeTrnueckas 1 https://myschool.edu.ru/
CBSI3b HCOPTaHMYECKUX U OPraHHYSCKUX
BEIIECTB
Poib xumun B o0ecrieueHu bubnuoreka [{OK

31 AKOJIOTUYECKOH, SHEPTeTUUECKON U 1 https://myschool.edu.ru/
MUIIEBON OE30MaCHOCTH, PA3BUTHH
MEIUIIAHBI
IIpencraBnenus o0 0OIMMX HAYYHBIX bubmuoreka [IOK

32 NPUHIIAIAX TIPOMBIIIICHHOTO TTOJTyYeHUS 1 https://myschool.edu.ru/
BaXHEUIIIMX BEILECTB

bu6nmorexa LIOK
33 YenoBek B MUpPE BEIIECTB U MaTEPUAIIOB 1 https://myschool.edu.ru/
1 bubnunorexa LIOK
34 XuMUS U 3710POBBE YENIOBEKA https://myschool.edu.ru/
OBUIEE KOJIMYECTBO YACOB I1O 34
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[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

» Xumus, 10 knacce/ Pynzurtuc I'.E., ®enpiman @.I'., AkuronepHoe o6miectBo «M31aTenbcTBo
«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooue — 6a30BbIld YPOBEHbY - M.:
Hpoda 2022 rop.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011as XuMus B TeCTax, 3ajavyax, ynpaxueHusx. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 knacc: KonTponbHbie 1
pOBepOYHBIC PadOTHI K yueOHHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kiacc: HactonpHast KHura s
yuurensi». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.T'abpuensn, I'.I".JIpicoBa, A.I".BBeaenckas «Xumust 11 knacc: HactonpHas KHUATA 115
yuurensi». Yacts 2 — M.: JIpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3agauu 1o XUMUHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.

7. B.I'. lenncoBa «Xumus 11 kiacc noypounslie miansl no yueOuuky O.C.I'abpuensina,
I".T".JIsicoBoit» - Bonrorpan» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIuako «Tecthl mo xumun 11 kaacey», - M.: Dxk3amen, 2019r.
9.9. O.C.I'abpuensn, U.I'.octpoymoB «XUMHUYEeCKH SKCIIEepUMEHT B 1kose 11 kmacey; - M.:
Hpoda. —2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T'azera «Xumus» u callT 1t yunrtens «5 uay Ha ypOK XUMU»
http://him.1september.ru Eaunast komexuus [TOP: TIpeamerHast KoyuteKius « XuMUSI»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC SKCTIEPUMEHTHI:
xumus. Komnekius Poccuiickoro o6reo0pa3zoBareabsHOTO TTopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Becepoccuiickast omummnuaza MKOIbHAKOB 0 XUMUHU
http://chem.rusolymp.ru Opranuueckast XMUMUS: SJIEKTPOHHBIA Y4eOHUK JJIsI CPEAHEH IIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIA y4eOHHK

http://www hemi.nsu.ru OTKpeITHINA KOJIISIK: XUMUS

http://www.chemistry.ru JlucraniimonHas oJMMITHA/A TIO XUMHUU: TEIICKOMMYHUKAIUOHHBIN
00pa30BaTeNbHbII MPOEKT






