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MHOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3aKoHa 0T 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
obpaszoBarenbHOM cranaapre COO, ¢ yuérom KoHuenuuu npenojgaBaHus yd4eOHOIO IpeaMmera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPAaMMbl, U OCHOBHBIX MOJIOKEeHUH «CTpareruu pa3BUTUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuony go 2025 roma» (Pacmopshkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MpOrpaMMbl 1O XHMHH, K OIPENEICHUIO OO0IIei
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS OOYUYAIOMIUXCSI CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» 1 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

XuMuyeckoe 00pa3oBaHHE, IIOJYy4aeMOE€  BBITYCKHHMKaMu  0011eo0pa3oBaTeabHOM
OpraHu3aliM, SBISETCA HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldi Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOro oOpa30BaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB MPHPOJBI, (JOPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEIHETrO
ob1rero ob6pa3oBaHusl CpeACTBAMH Y4€OHOTO TpeaMera «XUMUs», COAEPKaHHE U TOCTPOEHUE
KOTOPOTO ONpEeIeNeHbl B MpOorpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesell ¥ MPUHIUIIOB, XapaKTepU3YIOLUMX COBPEMEHHOE COCTOSHHUE CHUCTEMBI CpPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojib B COBPEMEHHOMH
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyibTypbl. OHa BHOCUT CBOM BKIJaj B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUsS
00 OKpyXaroIeM MUpe Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe GOPMHUPYETCS] B XUMUHU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aUMOCBS3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHasi XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HJHEPreTHYecKOi, MNHUIIEBOH, SKOJIOIMYecKOd Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMMH IIeNISIMU M NPUHLKIAMHU CpelHEro obiiero oOpa3oBaHUA
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJOJDKEHHUs 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS»  SBISAIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
XUMHA» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZAEP)KaHUS KOTOPBIX



SBJISIOTCSI OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUM 110 HEOPraHUYECKON XMMHUU (C BKIIFOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOLIMX IOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHHWNA Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILLECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOEHUU BELIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHmueckoil XMMHUHU IMOJIy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 0O0ILIero oOpa3oBaHUs IEpBOHAYaJIbHBIE
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHus B mpeameTe «XHMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOTO o0OmIero o0pa3oBaHMsS TEOPETHUECKUN MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKUX M METO/0JIOTMYECKUX IO3ULHH,
riy0Xe MOHATh HCTOpPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNN, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IMPOTEKAaHUs
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIbHON U
NPAaKTUYECKON JEATEIIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBaKEHHsI K IPOLIECCY
TBOpYECTBA B 00JJACTU TEOPUHU U MPAKTUYECKUX MPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHATH €€ JJIs MOMOJHEHUs] 3HaHUMN, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUs GUIOCOPCKUX WIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMU (PaKTaMH U TEOPETHUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
HHEPreTHUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnnane pemieHus 3amad  BOCHHUTAHUS, PAa3BUTHUS M COLMATIM3AIMU  OOYYAIOLIMXCS
IPUHATBIE MPOrpaMMON IO XUMHUHU TMOAXOAbI K OINPEACIECHUIO COJEp)KaHUsS U IOCTPOEHUs
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
00paboTkn HH(OpPMAIMK, HEOOXOMUMBIX JJISI TMPHOOPETEHHs ONbITa MPAKTHUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenosaBaHus XUMUHM Kak Ha YpOBHE OCHOBHOT'O OOIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpU  ONPEACTCHUH  COACPIKATEIbHOM
XapaKTePUCTUKU LeJeHd H3y4YeHHs] MpeaMeTa HalpaBiICHUEM TMEPBOCTEIICHHOW 3HAYUMOCTHU
TPaAWLMOHHO TMpHu3HAETCS (OPMUPOBAHHWE OCHOB XHUMHUYECKOW Haykd Kak o0mnactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyiabTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJICH U3YUEHUS ITPEIMETA SIBJISICTCS BIIOJIHE OIPABIAHHBIM.

CornacHO NaHHOUM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHsS IpeaMmeTa «XHUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XHWMHUYECKMX 3HAHUW KaK BaKHEHIIEH coCTaBIstOLICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JieXkKaT KIIFOUEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBaHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHUI OpUEHTHPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHHUI, UIMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKOM U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, conepikarenbHas XapakTepUCTUKA L€l W 3a1a4 U3y4eHHs IpeIMeTa B
mporpamMme 1Mo XUMHH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU ITPHOPUTETAMU
B CHCTEME cpeaHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAAETCS TpPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHUus OOydeHus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMEHUSMHA aKTUBHOTO TIOJYYEHUs] 3HAHUW W MPUMEHEHHS UX B PEAbHOU KU3HU IS PEIICHUs
MpPaKTUYECKHX 3a]1ay.

B cBf3u Cc 3TMM 1Opu HM3y4YEHHHM MpeaMera «XuUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKUe IeNU U 33/1a49H, KaK:

amanTanus  OOydJalromuXcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHpPOBaHHE WHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAlIMsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHWE I PA3TUYHBIX BUOB JESITEIHHOCTH: PEIICHUS MPOOIIEeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MTO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUUYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH, UCTIOJIH30BaTh COBPEMEHHbIE NH()OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoOBaHUE U pa3BUTHE Y O0YYAIOMIMXCS aCCOLIMATUBHOIO U JIOTUYECKOTO MBIILICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOIONOIB30BAHMS, TOMOJHEHUSI YHEPreTUYECKUX PECYpCOB U COXPAHEHUS MPUPOJIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYallUAX, CBSI3aHHBIX C XUMHUYECKUMHU SIBJICHUSMHU.

B yueOHOM miane cpemHero ooOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBiser 68 yacoB: B 10 kiacce — 34 yvaca (1 yac B Hepemo), B 11

kiacce — 34 vaca (1 gac B Hez[emo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHnyYecKO XMMHM: €€ BOZHHUKHOBEHHUE, PA3BUTHUE U 3HAYEHUE B IOJTYYECHHUU
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4eckas CBsI3b B OpraHMUECKUX COSIUHEHUSIX — OJJUHAPHBIE U KPaTHBIE CBS3HU.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiarypa
OpraHMYECKUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAIBHBIE HA3BAaHUS BAKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCepUMEHTAJIbHBIE METOJIbl M3YYEHHUS BEIIECTB U UX INPEBpAlllEHUI: O3HAKOMIIEHHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJIaBJIeHHUE, OOYTIMBAaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKME U XHMHUYECKHE CBOMCTBa (peaklud 3aMeleHus u
TOpPEHUs ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPHUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — NPOCTEeHIINe
IPEJICTaBUTENIN QJIKEHOB: (U3MYECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATAlIUU, OKUCIICHUS U TIOJMMEPHU3allNH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u metunOyraauen-1,3: cTpoeHHe, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
MPOCTEHIINN MPeCTaBUTENh aJTKUHOB: COCTaB, CTpOeHHE, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIYy YIVIEBOJOPOJaMH,
MPUHAISKALMMHI K pa3IMYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJ0B. [IpuponHblil ra3 u nomnyTrHble HEPTSIHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHA, KaTaTUTHYECKUI), mupoau3. [IpoaykTel epepaboTku HEPTH, UX TPUMEHEHHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIYKTHI €ro nepepaboTKu.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3iamu 1iacTMacc, KayduykoB U pe3uHbl, Koyutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE MNPAKTHYECKOW pPaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agayn.




Bbruucnenuss 1mo ypaBHEHMIO XHMMUYECKOW peakuuu (Maccbl, 00bEMA, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kanye opranHu4eckne coeJuHeHNs

[IpenenpHble ONHOATOMHBIE CHUPTBL. MeETaHOJN W 3TaHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. BogopoiHele cBsI3U MEXAy MOJIEKYJIaMHU COUPTOB. JlelicTBUE METaHOoJIa U 3TaHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaTomMHble CHHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOrOaTOMHbIE cHUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [lpumeHeHue riulepuHa u
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHMYHOCTh
¢denona. [Ilpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbICTU]: CTpPOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (pEeaklUuu OKHMCIEHHS U BOCCTAaHOBJIEHHS, KaueCTBEHHBIE DPEaKLIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHue, PU3NUECKUEe U XUMHUECKHE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MoidydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE NEeHCTBHUE.

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

VYrneBopl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe U XUMUYECKHE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaoM Mmeau(ll), oxucieHme amMMHauyHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs Peakius C HOJAO0M).

OKCHEpUMEHTAJIHBIE METOABl W3Y4YEHMsI BEIIECTB U MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHWe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEeHHE 3TaHoda okcuaoMm Mmeau(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBue ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPaKTHUECKOW pabdoThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN IMPOAYKTOB PEAKLIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aMm(OTepHble OpraHuyeckue coenuHeHus. Dusnveckue U
XUMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe riuuuHa). buonorndyeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.



benku kak NnpupoJHBIE BBICOKOMOJIEKYJISIpHBIE coennHeHus. IlepBuuHas, BTOpuuHas U
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBA OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OENIKH.

OKclepUMEHTAIbHbIE METObl M3YYEHHUS BELIECTB M MX IpeBpalleHuil: HaOIroAeHue u
ONKCaHUE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3ALUU, CpeAHsAs MouieKyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTMKOHICHCAITHS.

DKcrepuMEeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MexnpeameTHble CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HMCIOIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX TOHSATHHA, TaK U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JIJIS1 OT/AEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTHPOBAHUE.

dusmka: Matepus, YHEpIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (pU3MUecKre BETUUMHBI U €IUHULIBI
WX U3MEPEHUsI.

buonorus: knerka, opraHusm, Ouocdepa, oOMEH BeIIECTB B OpraHuszMme, (HOTOCHHTE3,
OMOJIOTMYEeCKH aKTUBHBIE BelllecTBa (O€IKH, YIIeBOIbl, )KUPbI, (PepMEHTHI).

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

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TTUTAHUS, MOIOIIHE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPEerapaThl, MaTepUaIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMu4yeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJIEKTPOHHAs OO0OJIOYKA.
DHepreTUyecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- anmemenTsl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOHUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DneKTpOHHas: KOH(QUTYpAIIHs aTOMOB.

Ilepuonuueckuii 3akoH u llepuomgmueckas cucrema xuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NepUOAUYECKOTO 3akoHa U Ilepmoamueckoil CHCTEMBl XUMHUUYECKHX
snemeHToB JI. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOPHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U Nepuoaam. 3HaueHrue NepUoIUIECKOro 3aKOHa B Pa3BUTHHU HAYKH.

CtpoeHue BemiecTBa. XHWMHUYECKass CBsI3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMOJISIpHAsT W TIOJISIpHAs, WOHHAs, MeTauTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMHUYECKOU CBsI3U (OOMEHHBIH M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BaneHTHOCTB.
DneKTpoOoTpULATENIbHOCTD. CTeNEHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpbI. MaccoBasi 101
BELIECTBA B pacTBOpE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPI'UH NPU XUMUYECKUX PEAKIHUSX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pPa3jIM4YHbIX (akTopoB. OOpaTUMble pEaKLUU.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XUMHUYECKOIO PaBHOBECHS.
[Tpunnun Jle [latense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILECTB: KUCIas, HEUTpaIbHasl, IIET0YHAas.

OKHCIUTENbHO-BOCCTAHOBUTEBHBIE PEAKIIUH.

OKCIEpUMEHTAIbHbIE METOJbl M3YYEHHUsI BEIIECTB M HUX IMPEBPALICHUN: JEMOHCTpalus
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3ydeHue
MoJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJII0JAeHHEe M ONHCAaHWE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OMpeIeJIEHUE CPellbl PaCTBOPOB BEILIECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMeHa), MpOoBeIeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMHUUYECKHUX PEAKIIMM, B TOM YUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heopranuveckasi Xumus

Hewmerannsl. Ilonoxxkenue HemeramioB B Ilepuonnyeckoil cucTeMe XUMHYECKHX
anementoB JI. M. MenneneeBa U OCOOEHHOCTH CTpOeHHMs aToMOB. (Du3nyeckue CBOWCTBA
HEMETAIIOB. AJITOTPOMHS HEMETAJNIOB (Ha IpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETaUIOB (TaJIOTEHOB, CEphl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUIA).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIIOB U UX COCTUHEHUH.

Meramisl. [lonoxxenne MeramioB B [leproandeckoil cucreMe XMMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTayuioB. OOmue
¢dusnueckue cBoiicTBa MeTayyioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHYECKHA pSJ HAMpPsKEHUN
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEHUIIMX METAIOB (HATpPUH, KaJWid, KaJbIlMHd, MAarHUM,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHCHUM.

OO6mmue criocoObl MoTy4YeHus: MeTauioB. [IpruMeHeHre MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHUS BEUIECTB M UX NPEBpALCHUN: HU3YyYEeHHUE
KOJUIeKIMH «MeTajuibl U CIUIaBbl», OOpa3lOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JaOOpaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCHIA AJOMUHUS C PACTBOPAaMM KHMCIOT U ILIENOYEH, KaueCTBEHHbBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OAHO U3 BELIECTB UMEET IPUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0ecriedeHnu IKOJIOTMUECKOM, SJHEPreTHYeCKOl 1 MUILEBOM 0e30nacHOCTH,
pa3BuTUN MenuuuHbl. lloHATHE O Hay4YHBIX METOJax II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBiaenus o006 OOWMX HayyHBIX M[PUHLUUIAX [POMBIIUIEHHOTO IOJIY4YEHUs
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpHUAJOB: Ba)KHEUIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPACKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS U 3I0pOBbE YEJIOBEKA: IPaBMJIAa HCIIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTO MCIIOJIb30BAHMS ITPETIapaTOB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBSI3€H MU U3ydyeHUH OOIIeld M HEOPraHUYECKOM XMMUHU B
11 xyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH,
TaK U MOHSTUMN, SBJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4HbIe IOHSTHUA: Hay4HbIM (akT, rumoresa, 3aKOH, TEOPHUS,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HAONIONEHHE,  IKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaMOaKTUBHOCTb, MOJEKYJa, YHEPreTHUYEeCKU YpOBEHb, BELIECTBO, TEJO, 00BEM, arperarHoe
COCTOSIHUE BeIeCTBA, (PU3NUECKHUE BEJIMYMHBI U €IUHULIBI X U3MEPEHHSI, CKOPOCTb.

buonorus: knerka, opraHusM, JKOcHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepabl, TOpHbIE TOPO/IbI, TTOJE3HbIE HCKOMAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  MPOMBIIIJIEHHOCTD, METAITYpPTUsd,  IPOU3BOJCTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO03SICTBEHHOE MIPOU3BOJICTBO, MuUIIeBast
MPOMBIIIIEHHOCTh, (papMaleBTHUYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MaTEpHUAJIOB, JIEKTPOHHAS IMPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMEI 110 XMW HA BA30BOM
YPOBHE CPEAHEI'O OBILET'O OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpPeAHEro o0IIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeAaHero o0Iero 00pa3oBaHus SBISETCS CUCTEMHO-IESITEIbHOCTHBIHN MOXO/.

B cooTBeTcTBUM C CHUCTEMHO-IESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIUE:

0CO3HaHME O0YYaIOLUIMMMCA POCCUHCKOM TpakIaHCKONH HASHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00yUeHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TpaguLUii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAThCS B CBOCH JEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TIPUCYIIMMHU LEJIOCTHON CHCTEME XHMHUYECKOTO
o0pa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIHHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHUMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMH M HJeajaMU POCCHICKOro
TpaXJIaHCKOTO 0O0IIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMH W TPaBUJIAMU ITOBEICHMUS,
CHOCOOCTBYIONIMMH TIPOIIECCAaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00Y4YaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS INpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OBITa TO3HABATEIBHON M TPAKTHYECKOW JESITeTHbHOCTH OOYYalOUIMXCS TI0 pealn3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HAHMSI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATEBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPUHAMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY W apTYMEHTHI IPYTHX
IpY aHaJIN3€ Pa3IMYHBIX BUJOB yUYEOHOM NesATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

LICHHOCTHOTO OTHOLIEHUS K HMCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTE4YECTBECHHOH
XUMHUU;

yYBa)K€HHs K Ipoleccy TBOpYECTBA B O0JIACTM TEOPUM M INPAKTHUYECKOrO IPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh Pe3yJbTaT JUINTEIbHBIX HAaONI0JICHHIA,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/Aa YUEHBIX U IPAKTUKOB,;



MHTEpeca M TMO3HABAaTEJbHBIX MOTHBOB B TIOJYYEHHMHM U IIOCJIEIYIOIIEM aHalu3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEIICHHS, OPHEHTUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEJCHHE U MOCTYNKHM CBOMX TOBApHUINEW C MO3UIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro oOpas3a KHU3HH, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1S TEILHOCTH;

NOHMMAaHHUS UEHHOCTH NPaBWI WHAWBHIYAIBHOTO W KOJUIGKTUBHOTO O€30M1aCHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIE€ATEIBHOCTH;

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

UHTEpeca K MPaKTHYECKOMY HM3Y4YEeHHIO MpodeccHil pa3iuyHOro pojaa, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1eJIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIbHOTO XapaKTepa HKOJIOTHUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEIbI;

0CO3HAHMSI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpPOTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITeIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaThCSI HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATBbHON MPAKTHKE, CTIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMAaHMsl CHeun(UKH XUMHUM KaK HAayKH, OCO3HaHHMA €€ poiau B (HOpMUPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBI U YEIOBEKa, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIECHHOCTH M BAXXHOH POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTU4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUM  MEIMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBa;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS Jie7aTh 000CHOBAHHBIE 3aKIFOUEHUS Ha OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LEJBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALUAX;

MHTEpeCa K NO3HAHUIO U UCCIIE0BATEIBCKOMN AESITEIIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON

JACATCIIBHOCTH.
METANIPEAMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HAYUMBIC JJIs1 (1)0pMI/IpOBaHI/I$I MHPOBO33PCHUA 06yqafonmxcs{ MCKIUCHUIITIMHAPHBIC
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0OBaHKe, HAOIIOIEHIE, H3MEPEHHUE, DKCIICPUMEHT U IPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHbIe), oOecreunBarompe (GopmupoBaHUe (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCIUIIIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JCWCTBHUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATUBHBIMHU U PETYIATUBHBIMA HGﬁCTBI/IHMH.

OBgi1ajieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITEIbHO (OPMYIHPOBATh W AaKTyaJM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OnpeaAC/IsAITb HCIU ACATCIIBHOCTH, 3aJaBasd NIapaMCTPbl W KPUTCPUU HUX HOOCTHIKCHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHLIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOEHUHM 3HAHHUM MPUEMBI JIOTUYECKOTO MBINUICHUS] — BBIICNATH
XapaKkTepHble INPU3HAKK TIOHATHUM W yCTaHaBIMBaTb HUX B3aUMOCBA3b, HCIIOJIb30BAThH
COOTBETCTBYIOIIME MTOHATHUS JJIs1 OOBSICHEHHSI OT/ICJIbHBIX (PAKTOB U SIBIICHHIA;

BbIOMpATh OCHOBAHUS U KPUTEPUHU I KJIaCCU(UKALIMY BEUIECTB U XMMHUUECKUX PEaKIIHii;

yCTaHaBIMBATh IPUUNHHO-CJIE/ICTBEHHBIE CBSI3U MEXK/Y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE PpACCYKIEHUS (MHIYKTUBHBIE, JEIAyKTUBHBIE, I10 AaHAJOTUM),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS] B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIC MOJIEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3Y4aEMBIX BEIIECTB U XUMUYECKHUX PEAKIIHIA.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/IOB HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEAM M 3aJa4d  HCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENLHO CHOPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1t POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUII;

BJIAQ/IETh HABBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M NPOBEIACHUS YYEHHYECKHX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOMIOIATh 32 XOJIOM IpoIlecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
OPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ unpopmaumeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHUKaX wuHGMopManuu (HAYYHO-TIOMYJSIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBouHble TmocoOusi, pecypcsl HMHTepHera),
AHAIN3UPOBATh HH(GOPMALIMIO PpA3IWYHBIX BUIAOB M (OpPM TNPEACTABICHUS, KPUTUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpOopMalKu, HeOOXOIMMOM [T BBIMOJIHEHHS Y4eOHBIX 3a]1au ONPeIeIEHHOTO THIIA;

nproOpeTaTh OMBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TAOIUIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CUMBOIIBI, (hopMyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBiajeHHe YHUBePCAJIbHBIMH KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TeMbl B XOJie AMAJIOra W/WIN JUCKYCCUU,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNATh C Ipe3eHTallleil pe3ylbTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOTO MpoeKkTa u (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEIEHHBIX
HCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUHI B X0Z€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss €€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN NPU BBHIMOJHEHUHM YU4EOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemICHHs ¢ YyU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAaMOKOHTPOJb CBOEHM JEATENIHHOCTM HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

HNPEIMETHBIE PE3YJIBTATBI
10 KJIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs» OTpa)xKaroT:

c(OPMHPOBAHHOCTh TPEACTaBICHUN O XMMHUYECKOH COCTaBIISIIOIIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B TO3HAHUM SIBIEHUN HpPUPOABI, B (OPMHUPOBAHUU
MBILUIEHUSI U KYJIbTYpPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHNs MpaKTUYEeCKHX 3a7ad M DSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOUIEHHMS K CBOEMY
310POBBIO U IIPUPOJHON CpeLeE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATAIOIINE
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTD,
AIIEKTPOOTPHUILIATEIbHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpall€HHas), MOJIb, MOJSpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOJIHBIA  CKEJeT,
(GyHKLIMOHANbHAS TPYIMINa, paJuKkai, H30Mepus, U30Mepbl, TOMOJOIMUYECKHH psil, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAUHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (T€OpUs CTPOEHUSI OPraHUUECKUX
BemecTB A. M. bytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHUPOBO33PCHUECKUE 3HAHHUs, JIEKAILUE B OCHOBE IOHMMAaHUS
NPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU M 0€30I1aCHOM HCIOJb30BaHUU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
U IIPAKTUYECKOH JEATENBHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKT€pPHbIE MPU3HAKH MOHATUHN, YCTaHABINUBATh
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIB30BaTh XUMHUYECKYIO CHUMBOJMKY JUISl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIEHHOH) (OpMYIT OPraHNYECKUX BELIECTB
Y YpPaBHECHUI XMMHUYECKMX pEaKLUi, U3rOTABINBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELICCTB
JUISL AJUTFOCTPALlUU MX XUMHUYECKOTO M TPOCTPAHCTBEHHOT'O CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh MPUHAAJIECKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpPENeJEHHOMY KJIACCYy/TPyIIe COCAMHEHUMN
(YriaeBoJopopsl, KHUCIOPOJ W a30TCOJACpXAIUEe  COCIAUHEHMs, BBICOKOMOJIEKYJISIPHBIE



COCIMHEHMS), J1aBaTh MM Ha3BaHHs 1o cucremarndeckoi HomeHkimarype (IUPAC), a Ttaxxke
MPUBOJUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPTraHUYECKHX BEIIECTB (ITHIICH, MPOMHIICH,
aleTUIICH, STWICHIJIMKOJb, TIUIEPHH, (EeHON, (OopMaibJCTHA, aleTaabJCeTh, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIOTA, TJIIOK03a, (GPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OINPEACNATh BHJBI XUMHYECKOW CBS3M B OpPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NMPHUMEHSATH TMOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BeniecTB A. M. bytiepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAHEHHSI MacChl BEIICCTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHYECKHE CBOWCTBA TUIMUYHBIX MPECTaBUTENCH PA3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, STWIEH, NpPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTallbJeTU/l, MypaBbHHAS U YKCYCHAsI
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH yYPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIHH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUUCICHUS [0 XUMHYECKUM ypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOJaX HayYHOTO
MO3HAHUS, WCIONb3YeMbIX B XHUMHUU TPH H3YYCHHH BEIIECTB W XUMHYECKHX SBICHUI
(HaOnroicHWe, W3MEpEeHWe, OKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYCCKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U MX MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIB30BAHUS XUMUYECKOW TOCYNoi U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYICCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHHUH TIJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH JKCIEPUMEHT
(mpeBpalieHus OPraHUYECKUX BEIIECTB MPH HArpEBAaHUU, MOMyYEHUE ITHIICHA U U3YYCHHE €Tro
CBOKMCTB, KaueCTBEHHBIC pEAKIIMM OpPraHMYECKHX BEIIECTB, JICHATypalus OEIKOB TIpH
HarpeBaHWH, I[BETHBIC PEAKIIUU OEITKOB) B COOTBETCTBUHU C MPABHJIAMH TEXHHKH 0€30MMaCHOCTH
npu OOpallleHUuu C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTAaThI
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3alMuCh YpPaBHEHUN COOTBETCTBYIOIIUX pEAKIUN U
(GOopMyJIMPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 HWH(HOPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi undopmanmu, UHTEpHET U IpYyTrux);

c(OPMUPOBAHHOCTh YMEHUH COONOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/ICHNA B OBITY M TPYAOBOM [EATENHHOCTH B LEISIX COXPAHEHHsI CBOEro 3/I0pOBbI U
OKpYKarolllel MpUPOHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBUSI HA KUBBIE OPraHU3MBI
OmpeAeIEHHBIX OPTraHMYECKUX BEIIECTB, MOHMMAas cMbicn mokaszarens [1/IK, moscHaTh Ha
npuMepax crocoObl YMEHBIICHHS ¥ MPEJOTBPAIICHUS X BPEIHOTO BO3JICHCTBUS Ha OpraHU3M
yelioBeKa



11 KJIACC

[IpenmerHbie pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeOpraHudecKas XUMHD)
OTpaXKaroT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B IO3HAHWU SIBICHUW TPUPOIBI, B (OpMHUpPOBAHUU
MBIIUICHUST W KYJAbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOMAMMOH IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BJIQ/ICHUE CUCTEMONW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaloIlNe
HOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- BJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBsi3b (KOBaJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOIHAsA),
KpUCTAJZIMYECKAss  PEIIETKA, TUIBI XMMHUYECKUX  PEaKUuil, pacTBOp, 3JIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUS, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
JNEKTPONIMTUYECKON aucconuanuu, mnepuoaudeckuii 3akon J[. WM. MenaeneeBa, 3akoH
COXpaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUSI SHEPTUU NPU XUMHUYECKHUX
peakuusx), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHUE 3HaHMS,
JeXalue B OCHOBE IMOHMMAaHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKUX SIBJICHUH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH M O€30MaCHOM HCIIOIb30BAHUH
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIbHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISABIISITH XapaKTePHbIE MPU3HAKU MOHSATUN, YCTaHABIUBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATUS MPU OMHMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX MPEBPAILECHHUI;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABIICHUS
dbopMyn BeIIECTB MW YypaBHEHUN XHMHUYECKUX pEaKUUi, CHCTEMaTHYECKYl0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HEraméHas W3BECTh, NUThEBAs COAa, MUPUT U
JpyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJICHTHOCTh U CTENIEHb OKUCIICHNUS XUMHUYECKHX
AIIEMEHTOB B COEIMHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs!, HIOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCIWHEHUSIX, TUIl KPUCTAIUIMUECKOW PEHIETKH KOHKPETHOTO
BEILIECTBA (aTOMHasi, MOJEKYJSpHAs, MOHHAsA, METaJUIMuecKas), XapakTep cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COEIUHEHMI;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIle COeAMHEHUH (MIPOCThIe BEIIEeCTBA — METAJLIBI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM(DOTEpHBIE TUAPOKCHUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbhIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEMOHCTPUPOBAaTh €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

c()OPMUPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 nepuooB Ileproanueckoit cuctemMbl XUMUYECKHX 3emMeHToB . U.
MenzeneeBa, HCHONB3Ysl TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAIHY, «IHEPreTHUYCCKHUEC
YPOBHU», OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUsS CBONCTB XHMHYECKHUX OJIIEMEHTOB M MX



COEMHEHUH Mo nepuojaM U rpynmnam [lepuoanyueckoit cucteMbl XUMUYeCKUX sieMentoB [1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIACCOB, MOATBEPHKIATh CYyIECTBOBAaHUE
FEHETUYECKON CBA3M MEXAYy HEOPraHMYeCKUMMU BEIIECTBAMU C TIOMONIbIO YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUUHU IO Pa3IMYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroluxX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
M3MEHEHUIO CTENICHEeH OKHCIICHUSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, Y4aCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN PA3IMYHBIX THIIOB, MOJTHBIC
U COKpaIEHHBIC YPaBHEHHUS PEAKIUH MOHHOTO OOMEHa, YUUTHIBAsl YCIOBHS, IIPU KOTOPBIX 3TH
peaKIuu UAYT 10 KOHILIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3UYHBIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh ONBITHBIM MYTEM HOHBI,
NPUCYTCTBYIOLINE B BOJHBIX PaCTBOPaX HEOPTraHUYECKHX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON pEeaKlUU OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpunnun Jle latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE IPOMBIIIJIEHHOTO MOJYYEHHs] CEpPHON KUCIOTHI, aMMMaKa, MPEJCTaBICHUH 00 oOumx
HAyYHBIX IPUHLUIIAX U SKOJIOTUYECKUX MpoOIeMax XMMUUYECKOTO MPOU3BOICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi JIONs BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOILIEHUH Ta30B MPU XHUMHUYECKUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILlECTBA, Macce
Wi 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO 3 deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHiIa MOJB30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaKXKe MpaBUiia 0OpaIleHus C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMHUYICCKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATh XUMHUYECKUN JKCHEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpeAeiCHUE Cpeiabl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peaklMd HOHHOro oOMEeHa, KaueCTBEHHbIE peakluu Ha
cynbs(ar-, kKapOoHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIeHUE YKCIIEPUMEHTAIBHBIX
3amady mo temaM «Mertamie» U «HemeTamnasl») B COOTBETCTBHUM C MpaBHIAMH TEXHUKU
0e30macHOCTH MpH OOpallleHud C BelecTBaMU M JabOpaTOpHBIM  000PYAOBAHUEM.
C(OPMHUPOBAHHOCTh yYMEHUIH KPUTHYECKH AaHAJIM3UPOBATh XHMHUYECKYI0 HWH(OPMAIHIO,
MONTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeJCTBa MAacCOBOW KOMMYHHKAIUH, WHTepHET U
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBE/IEHNA B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIIX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHON CpPEeIbl, OCO3HABATH OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBI
onpeAeNEHHBIX BEUIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YellOBEKa;



TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaunuecTBO 4acoB

HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Ne i/ Konrposbnusie  IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTesibHbIE PeCypPChI
padoThI padoTsbI
Pa3nes 1. TeopeTruueckue 0CHOBBI OPraHUYECKOH XUMUH
[IpenmeTt opraHuyecKo XUMUU. https://academy-

1.1 Teopus cTpoCHHS OPraHUIECKUX 3 content.apkpro.ru/lesson/a9f3d191-

coequHenuilt A. M. byrneposa Sele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl

[IpenenbHbIe YyrieBOAOPOIbI — https://academy-

2.1 P yr P 2 content.apkpro.ru/lesson/258ddc06-
ATiaHet ec23-473¢-h3d7-ed82fcaddd02
HenpeienbHbIE YTI€BOIOPOIBI: https://academy-

2.2 P I HOPOABE: 6 1 content.apkpro.ru/lesson/4038171e-
AUIIKCHDI, ATTKATTHCHDL, AJTKHHDT 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTn4ecKue yrieBoioposl 2 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
24 PHPOZIHBIE HETOHHHIH 3 1 https://lesson.edu.ru/04/10
YTJIEBOJIOPOJIOB M HIX TepepaboTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
https://academy-

3.1 Cnuprel. @eHon 3 content.apkpro.ru/lesson/5439c18b-

7440-4b6f-bf84-c04fad71694f



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

3.9 Anbneruasl. KapO0oHOBBIE KHCIIOTHI. 7
' Croxubie 3QUpBI

3.3 VriaeBoasl 3
Wroro no pazueny 13

https://academy-

content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-

deb6-4281-963b-01d2e212d4d0

Pa3nen 4. A3oTcoaepikaiiye opranudeckue coelMHeHus

https://academy-
4.1 AMUHBI. AMUHOKUCIOTHIL. benku 3 content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e
Hroro mo pazueny 3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

5.1

[Tnactmaccel. Kayuyku. Bonokna 2

Hroro no pazneny 2

https://lesson.edu.ru/04/10

OBIIEE KOJIMYECTBO YACOB I10

34

[TPOTPAMME



https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBanue pa3jiejoB U TeM nudpoBbIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuit
3aK0 ITepromgndueckas cuctema
1.1 KOH i LieproHeckas chueTeM 3 https://lesson.edu.ru/04/10
XUMHYECKHUX 31eMeHTOB /JI. .
Menneneesa
Crpoenue Bemectsa. MHoroo6pasue
1.2 4 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1 https://lesson.edu.ru/04/10
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 MerTtayuiel https://lesson.edu.ru/04/10
2.2 Hemertamier 1 https://lesson.edu.ru/04/10
CBs13b HEOpraHu4ec
2.3 BASH HEOPTAHITHECKIX 1 2 https://lesson.edu.ru/04/10
OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3HbL
31 XUMUSA U KA3HB 4 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB TIO ITPOT'PAMME 34 2 3



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHBIE
Ne Tema ypoka Kountpoa paxkTn Jlata usyuenus uudgposbie
n/n Bcero bHbIE YyecKkue o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
https://academy-
[IpenMer opraHnyeckoil XuMuu, €€ content.apkpro.ru/les
1 1 son/a9f3d191-5ele-
BO3HUKHOBEHHE, Pa3BUTHE U 3HAUCHUE 4624-3000-
efb16fa49f6a
Teopust cTpoeHUs OPraHUuYECKUX
2 coenuHeHuii A. M. bytneposa, eé 1
OCHOBHBIE€ MOJIOKEHUS
[IpencraBnenue o KiacCUPpUKALMHA
3 opraHuMyeckux BeuecTs. Homenknartypa 1
(cucremaTHyeckasi) U TPUBHAIBHBIC
Ha3BaHUs OPraHUYECKHUX BELIECTB
https://academy-
AJTIKaHBI: COCTaB U CTPOEHHUE, content.apkpro.ru/les
4 . 1 son/258ddc06-ec23-
TOMOJIOTUYECKHM Al 473c-b3d7-
ed82fcaddd02
https://academy-
Mertan u 3TaH — OpocTeuIme content.apkpro.ru/les
5 1 son/258ddc06-ec23-
MIPEICTABUTENH AJTKAHOB 473c-b3d7-
ed82fcaddd02
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONWCTBA 1 https://academy-
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https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

content.apkpro.ru/les
son/4038171e-4158-
4bd1-ae98-
18dc1cfbh9399

OTuUJIEH U IPOIUJIEH — IpOCTENIINe

https://lesson.edu.ru/

! MIPEICTABUTENH AJIKEHOB 04/10
3 [Ipaktuueckas padota Ne 1. «Ilomyuenue
ATUJICHA U U3yYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
https://lesson.edu.ru/
9 meTminOyTaauen-1,3. [Tonyuenue 04/10
CUHTETHUYECKOTO KayuyKa U pe3HHbI
AJKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUS, TOMOJIOTUYECKUI PS/I. https://lesson.edu.ru/
AleTUIIeH — MpOCTEeNIINMA 04/10
MPEJICTAaBUTENb aJIKHHOB
11 Brruncnenus no ypaBHEHHIO XUMHYECKOU
peakiuu
https://academy-
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCUYHOCTD gg:};gggg Egg?;;gjs
apeHoB 491d-aded-
c3ddal9feef4
13 ['enetnueckas cBsA3b YIiI€eBOJAOPOJIOB,
MPUHAISKANINX K Pa3IMYHBIM KJIaccaM
14 Pemenne pacueTHbIX 33134
HpI/IpOI[HLIve HMCTOYHUKHU YTIEBOAOPOJIOB: httos://lesson.edu.ru/
15 NPUPOHBII ra3 U MOMyTHHIE He(TIHbIE 04/10
ra3bl, He()Th U MPOAYKTHI €€ TIepepaboTKu T
16 KonTtponbHas paboTa mo pa3aeny
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«YTI1eBOIOPOIABI»

HpeI[eJIBHBIC OAHOATOMHBIC CIIMPTHI:

https://academy-
content.apkpro.ru/les

17 son/5439c18b-7440-
MeTaHOoJI U 3TaHo1. BomopoaHas cBs3b AbGF-bfed-
c04fa471694f
https://academy-
MHoroatroMHble COUPTHI: TUIICHTIIMKOJIb content.apkpro.ru/les
18 son/461aa9c8-c0ef-
1 TTHepaH 4827-a8e5-
d12a0bedc826
https://academy-
DeHOoII: CTPOEHUE MOJIEKYJIBI, content.apkpro.ru/les
19 du3HYECKHEe M XUMUICCKHIE CBOMCTRA, son/649883b8-7c5f-
MIPUMEHEHUE 4f16-896e-
10a2278b08f1
https://academy-
N T e p—— content.apkpro.ru/les
20 son/8664b319-0ba3-
arneTanbaeru. AeToH 4945-5076-
cb7ae5858b90
https://academy-
OIHOOCHOBHBIE TIPEIETbHBIE content.apkpro.ru/les
21 KapOOHOBBIEC KHCJIOTHI: MypaBbHHAS U son/b4feaa04-3438-
yKCyCHas 4b57-a3ec-
ba0f9fe63c0d
99 [TpaxTrueckas padorta Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCJIOTBI»
CreapuHOBas U OJIEUHOBASI KUCIIOTHI, KaK
https://lesson.edu.ru/
23 MIPEICTABUTENH BBICIINX KapOOHOBBIX

KHUCJIOT

04/10



https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
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CrnosxHbIe 3(DUPBI KaK MPOU3BOTHBIE

https://lesson.edu.ru/

24 KapOOHOBBIX KUCIIOT. [ MAPOIHN3 CIOKHBIX 04/10
3¢hupoB T
Kupbr: runpoinus, NnpuMeHEHHE, hitps://academy-
OuoJstornyeckasi pojb )XMpoB MbLTa Kak content.apkpro.ru/les
25 son/71ac43f2-a0d4-
cou BBICI_HI/\I’X KapOOHOBBIX KUCIIOT, UX 4945-20eh-
MoloIIIee JeiicTBIe 1e59cd5f4dof
https://academy-
YrIieBobl: COCTaB, KiIacCU(PUKAIII. content.apkpro.ru/les
26 Baxueiiimme npeactaBuTeNu: TIII0K03a, son/71ac43f2-a0d4-
dpykTO3a, caxaposa 4945-a0eb-
1e59cd5f4dof
https://academy-
Kpaxman u niemirono3a kak mpupoHbIe content.apkpro.ru/les
27 son/709ce43a-deb6-
MOJIUMEPBI 4281-963b-
01d2e212d4d0
KonTponbnas pabota mo paszueny
28 «Kucnopoacoaep:xaiiue opraHnyecKue
COETMHEHUS»
https://academy-
content.apkpro.ru/le
29 AMUHBI: METHJIAMUH U aHWINH
sson/0c608a59-
4c69-4481-839%e-
AMUHOKHCIOTHI Kak aM(pOTepHbIE https://academy-
OpraHuYecKue coenHeHus, benku kak content.apkpro.ru/les
30 ’ son/0c608a59-4¢69-

MIPUPOAHBIE BBICOKOMOJIEKYJISIPHBIE
coenuHenud . Ilentuanl

4481-839%-
9205f201b73e
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[ToBTOpeHUE 1 0600IIIEHNE OCHOBHBIX

31 1
TEM pasjieia OPraHu4YeCKON XUMHUH
32 KomMiekcHas pabora 1
33 OCHOBHBIE HOHATUS XUMHUU 1 https://lesson.edu.ru/
BBICOKOMOJICKYJISIPHBIX COSAMHEHUIN 04/10
OCHOBHBIE METOIBI CHHTE3A
A . https://lesson.edu.ru/
34 BBICOKOMOJIEKYJISIPHBIX COCIMHEHU. 1 04/10
[TnacTMaccel, Kay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

11 KJIACC

n/n

Tema ypoka

XUMHAYECKHUH DJIEMEHT. ATOM.
DIIeKTpOHHAass KOHPUTYpaIus aTOMOB

KoauuecTBO 4acoB

KonTpo
JIbHbIE
padoThI

IMpakTnuec
KHe
padoThI

JarTa usyyenus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

https://lesson.edu.ru/
04/10

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /[, 1.
Mengeneesa, UX CBA3b C COBPEMEHHON
TEOpUEN CTPOCHUSI aTOMOB

https://lesson.edu.ru/
04/10

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX COCIMHEHUN
[0 TpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOrO 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHToB J[.J. MeHaeneeBa

B Pa3BUTHU HAYKU

https://lesson.edu.ru/
04/10

Crtpoenue BemecTBa. XMMHUUECKasi CBS3b,
e€ BUJIbI; MEXaHU3MBI 00pa30BaHUs
KOBaJICHTHOU CBs3U. BomopoaHas cBs3b

https://lesson.edu.ru/
04/10

BasieHTHOCTB. DIIEKTPOOTPUILIATETEHOCTD.
Crenens okucieHud. Bemectsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO

CTPOCHUS

https://lesson.edu.ru/
04/10

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
VcTtrHHBIE ¥ KOJUTOUAHBIC PACTBOPHI.
MaccoBas 1015 BEIIeCTBa B paCTBOpE



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

Knaccudukanus 1 HOMEHKIATypa
HEOPTaHUYECKHX COCAUHCHUIA.
[eHeTHyeckast CBsI3b HEOPraHMIECKUX
BEIECTB, PA3JINYHBIX KJIACCOB

https://lesson.edu.ru/
04/10

Knaccudukanus XuMU4ecKux peakuui B
HEOPraHUYECKON U OPraHu4eCKOM XUMUH.
3aKOH COXpPaHEHMsI MAaCcChl BEILIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU IIPU
XUMHYECKHUX PEaKIMIX

https://lesson.edu.ru/
04/10

CkopocTtb peakiu. OOpaTuMbIe peakuy.
XUMHUYECKOE PABHOBECHE

https://lesson.edu.ru/
04/10

10

11

12

13

[TpakTuueckas paborta Ne 1. «Bnusiaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DNEKTPOIUTHYECKAs JUCCOLUALM.
[Tonstie 0 BogopoaHOM mokasarene (pH)
pactBopa. Peakunuu noHHOTO OOMEHa.
I'maponus opraHnyeckux u
HEOpPraHUYECKUX BEIIECTB

OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 anexTponuze
pacIiaBOB ¥ pacCTBOPOB COJICH

KonrtponsHas pabota no pasaeny
«TeopeTndyecknue OCHOBBI XMUMHM

https://lesson.edu.ru/
04/10

https://lesson.edu.ru/
04/10

14

Mertamisl, UX MOJOKESHHE B
[Tepuonnueckoi cucTeMe XUMHUYECKUX
snemenToB 1. . Menaeneesa u
0COOCHHOCTH CTpOeHUs aToMOB. O01Ine
¢dbuznuecKre CBOMCTBa METAIIIOB

https://lesson.edu.ru/
04/10
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CniaBbl METAIIOB. DJIEKTPOXUMHUUYECKUN

https://lesson.edu.ru/

15 PSA HAIIPSHKEHUI METaJIOB 04/10
XUMHUYECKUE CBOMCTBA BaXKHEUILINX

16 METAIIJIOB (HATPUM, KU, KaJIbIIUH, gilt/pls(:)//Iesson.edu.ru/
MarHui, aJIlOMUHUN) U UX COEAUHEHUN -

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX https://lesson.edu.ru/
COEIMHEHNH 04/10

18 XuMHYecKre CBOMCTBA IIMHKA, JKeje3a U https://lesson.edu.ru/
UX COeINHEHHUH 04/10
[IpakTuueckast padora Ne 2. "Pemenne

19 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Metamabi»"
Hemerannsl, ux nonoxenue B

20 [Tepuoanueckoii cucTeMe XUMHUECKUX
anemenToB /I. 1. Menpeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB
®u3nyecKue CBOMCTBAa HEMETAIIOB.

21 ANnoTponust HeMeTajuIoB (Ha puMepe gz/plsélllesson.edu.ru/
KHCIJIOPO/Jia, cepbl, hocdopa u yriaeposa) T

99 XUMUYECKUE CBOKWCTBA IaJIOT€HOB, CEPHI U https://lesson.edu.ru/
WX COCJIUHECHUMN 04/10

93 XuMHu4ecKkue cBOMCTBa a3ota, hochopa u https://lesson.edu.ru/
UX COeOUHEHUN 04/10

24 XHUMHUYECKUE CBOMCTBA yIIIepoa, https://lesson.edu.ru/
KPEMHUS U UX COCTMHEHUHN 04/10

o5 [IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U https://lesson.edu.ru/
WX COCJIMHECHMI 04/10

26 O00011IEHYE ¥ CUCTEMATU3AaIMs 3HAHUN 10
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TteMme «Hemerasuiely. Beruncnenus mo
YpaBHEHUSIM XUMHUYECKUX PEaKIUN U
TEPMOXHUMHUYECKHE PACUETHI

27

[Ipaktuyeckas padora Ne 3. «Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"HemeTtaist"»

28

29

KoHTposbHas pabota 1mo Temam
«Mertamiae» u «HemeTramisy»

HeOpI‘aHI/I‘ICCKI/Ie U OPTraHUYCCKHC
KHCJIOTHI. HeopFaHI/I‘leCKI/IC u
OPraHu4CCKUC OCHOBAHUA

https://lesson.edu.ru/
04/10

30

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4yecKue coeAuHeHus. I'enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEILECTB

https://lesson.edu.ru/
04/10

31

Ponb xumun B obecieueHun
HKOJIOTMYECKOH, SHEPreTHYEeCKON U
NUILEBOH O€30MaCHOCTH, Pa3BUTUU
MeIUIUHBI

https://lesson.edu.ru/
04/10

32

[IpencraBienust 06 0OIMMX HAYUHBIX
MPUHITUTIAX TIPOMBIIIIEHHOTO MTOTYYeHUS
Ba)XKHEUIIINX BEIIECTB

33
34

Yenosek B MHUPE BCIICCTB U MATCPUAJTIOB

XuMus u 30pPOBLC UCIIOBCKA

https://lesson.edu.ru/
04/10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34



https://lesson.edu.ru/04/10
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YYEBHO-METOJANYECKOE OBECIIEUEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS VUEHUKA

Xumwus, 10 knace/ 'abpuensu O.C, bazoBblit ypoBeHb — 8- u3fl., crepeoTun. — M.:
Hpoda, 2020r.

Xumus, 11 knace/ I'abpuensn O.C, bazoBblit ypoBeHb — 8- u3fl., crepeoTun. — M.:
Hpoda, 2021r.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Xumust (0a30BbIN ypoBeHb). Peanuzanust 00pa3zoBaHusi: METOAUYECKOE MTOCOOUE
st yautenst / Kasepuna A. A., [Tuuyruna I'.B.; o pea.I'. B. [Tuayrunoii. M. :
OI'BHY «MucTtuTyT cTpareruu pazsutus oopazoBanus PAO», 2022 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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