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MNOACHUTEJIBbHAS 3AIINCKA

[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 (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IpeamMera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MpOorpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYArOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYajdbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEW, TPHUCYIIUX MEIOCTHOM CHUCTEME XHUMHUYECKOTO 00pa3oBaHUsA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oO0pa3zoBaHue 00y4arOLIMXCs Ha YPOBHE CPEAHErO
ob1rero obpa3oBaHusl CpeACTBAMH Y4€OHOTrO TpeaMera «XuMUs», COAEPKaHHEe U TOCTPOCHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMme IO XHMHH C Y4ETOM CHenu(puKH HAyKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MaTEPHAIBHOM KM3HU OOIIECTBA, a TAKXKE ¢ YUETOM OOLIMX
Hesiell ¥ NPUHIMIIOB, XapaKTePU3YIOLUMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyI0 pojb B COBPEMEHHOMN
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCHT CBOM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYXaroIeM MUpE Kak O €IWHCTBE MPUPOBI U YeJIOBEKa, KOTOpoe POPMHUPYETCS] B XUMUHU
Ha OCHOBE MOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOIIEr0 MHpa, OCO3HAHUSI B3aUMOCBSI3U
MEX/y CTPOCHUEM BEILIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU NPUMEHEHUS.

TecHo B3auMOJEHCTBYS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KM3HH KaXI0To wieHa oOmecTBa. CoBpeMeHHass XMMHUsSI KaK HayKa CO3HMIaTelbHas, Kak Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUYecKoi, MUIIEBOM, SKOJIOrMYecKodM Oe30MacHOCTH U
OXPaHBI 3]I0POBBSI.

B cootBercTBUM C OOmMMM IeNSIMM M TIPUHLUIAMHU CpeIHEro oouiero obpazoBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb H3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHHUS B JKU3Hb COILMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMusA» 1 «OO011asi 1 HeOpraHuyecKast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUHU U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMbI 3HAHUN
Opyd HM3Y4YCHUHU TMpenMeTa O0ecCIeYrBAaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOT000pasus
BEILIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas Xumus» U «O01as 1 HeopraHuuecKkas
XUMHS» cHOpMUpOBaHA B NMPOrpaMME M0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0Aa K W3Y4EHUIO
yuyeOHOTro MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMNA 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 CTPOECHHUU BEILIECTB.
Ceenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 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 TEOPETUYECKUN MaTepuan Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XMMHUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce
«O0mas 1 HeopraHm4yecKasi XUMHUs» O00yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HAYEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKMX U METOJ0JIOTUYECKHUX IO3ULUM,
riy0Xke MOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMHM 3TOro 3akoHa — OT oOoOarouiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX M
IIPUMEHEHNH, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX IIPOTEKAHUS
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 YBAXKEHHsI 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 €€ NI MOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI JJIi TTOHMMaHUsl GUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTAaHUYECKOTO U OPTraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IIPUPOIHBIX SBIEHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETUUECKUMH MPEINOChUIKAMH,
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
IPUHATHIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO0 COJAEPKAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (GOPMUPOBAHME YHUBEPCAJIbHBIX YUEOHBIX NEHCTBUH, MMEIOIINX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEIILHOCTHU: PEIIEHUs PoOeM, IOUCKa, aHaInu3a U
0o0paboTkn uH(pOpPMaIUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIEI0BATENIBCKOM 1€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMHHU.



B nmpakTuke npenogaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE cpemHero oomero oOpa3oBaHMs, TpU  ONpPEJCICHHH  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 KyiabTyphl. 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 (GopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMA Kak BaKHEWIIEH cocTaBistoleit
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, B OCHOBE KOTOpPOM JIeKaT KIIOYEBBbIE TOHSTHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI M TEOPUM XUMHUHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE M TTOHMMaHUE
CYIIHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C UCTOPHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (GOpMHUPOBAHKE M PA3BUTHE NPEICTABICHUN O HAYYHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMHYECKHX SIBJICHUN, MMEIOIIUX MECTO B MPHUPOAE, B MPAKTHUYECKOH U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHUU M CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOIMIOJEHUEM U
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTa, COOJII0JICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ aTuM, conmepkarenbHasi XapaKTepHCTUKA LIeTIel U 3a7a4 U3y4eHHUs MpeaMeTa 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 TPEANOoYTeHHEe TMPAKTUYECKOW KOMIIOHEHTE COJep)KaHus OoOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeIbHOW OpraHu3alluy,
BIIAJICIONIET0 HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMu U
YMECHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHOW KHU3HU JJIS PCIICHHS
MPAKTUYECKUX 3a7au.

B cBm3u c 5TUM Tpu U3YYEHHH TMpeaMeTa «XHUMHS» JAOMUHUpYIOLIee 3HA4YeHHE
MPUOOPETAIOT TaKue IeNU U 33a49H, KakK:

amanTanus  OOydJalromuXcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbOpMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TIPUHATHUIO TPAMOTHBIX PEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE I PA3UUHBIX BHJIOB ACATEIHHOCTU: PEIICHUS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
NESTEIIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWW XUMHUH, a TaKXKe JJI OLIEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOU U HayYyHO-TIOMYJIIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy 00YUAIOUINXCS ACCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOAMMEBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHMUYECKON HaNpaBlIEHHOCTU
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00albHBIX  MPOOJEeM  pallOHaIbHOTO
MPUPOJONOIB30BAHUS, MOMOJHEHUS IHEPreTUYECKUX PECypCOB U COXpaHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBICHUSMHU.

B yuebnoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «EcTeCTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yuCio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmero obpazoBaHusi, cocraBisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJEPKAHUE OBbYYEHUA
10 KJIACC
OPI'AHUMYECKASA XUMUA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

IIpeamer opraHM4ecKON XMMHUU: €€ BO3HUKHOBEHME, Pa3BUTUE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHUs: opraHnyeckux coequHennii A. M. byrneposa,
e€ OoCHOBHbIe NOJNOXKEHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omouorus,
n30MepHs. XUMUYECKas CBS3b B OPraHMYECKUX COCIUHEHUAX — OJUHAPHBIC U KPAaTHBIE CBA3H.

[lpencraBaenne o  kiaccuukanuum  OopraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTuyeckas) W TpPHUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIIBITOB IO
IPEBPALLECHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IJIaBjieHUe, O0yrJIMBaHUE U TOPEHNUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJICTAaBUTENIN aJKaHOB: (U3NYECKME U XMMHMUYECKHE CBOICTBa (peakuUuMM 3aMeleHUs U
TOpEHUs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATalluU, OKUCIICHUS U MOJIMMEPHU3alllN ), TOIYyYeHUE U IPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTpPOEHMS, TOMOJOTMYECKHI psii. ALETUIEH —
IPOCTEHIINN NPECTaBUTENb aJKUHOB: COCTaB, CTPOCHHE, (PU3NUECKHUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBA (peakuuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TNpUMeHeHue. Toxyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPO8arUs U HUMpO8anus), noayieHue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJVIEBOJOPOJaMH,
MIPUHAJIEKAIIMMU K Pa3JIU4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpoJoB. [IpuposaHblii ra3 U NMonyTHbIE He(TSHbIE ra3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHuUecKHid, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepadboTku HeDTH, UX PUMEHEHHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroiib ¥ IPOYKTHI €ro nepepadboTKH.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB U UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu IiacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yromapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW palOoThI:
MIOJIy4YEHHUE 3TUIIEHA U U3YUYEHHE €TI0 CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA MJIM IPOAYKTa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB UJIM IPOAYKTOB PEAKIINH).

Kucaopoacoaepxamme oprannyeckne coeiHHeHUs!




[IpenenpHble OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (HU3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHrne. BogopoiHble cBsI3u MEXAy MOJIEKYJIaMHu COUPTOB. JlelficTBUEe METaHOIa U 3TAHOJIA
Ha OpraHMu3M YelloBeKa.

MHoroaTtomMHble CHUPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOr0OaTOMHbIE cHUpTHI). JleficTBUE Ha opraHu3Mm uesnoBeka. [IpumeHeHWe riauuepuHa u
STHJICHTJIUKOJISL.

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

Anpnerunsl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIME JUTS KJTacca KHCIIOT, PEaKIus
TepudUKalMM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHCIOT. ' MAPOIN3 CIOXKHBIX 3()HUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBoJpl: cocTaB, KiIacCU(PUKAIMS YIIIEBOAOB (MOHO-, 1U- U Mojaucaxapupsl). ['moko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (pU3MUYecKHue U XUMHUYECKHe
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Meau(ll), oxucieHne amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHoBlIeHHE, OpOKEHHME TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunres. Ppykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs Peakus C HOJ0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M HMX MPEBpallleHHil: NpOBEJeHHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CHOUpPTOB (B3auMojeWcTBHE IMnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajia C HOJOM), NpPOBEAECHUE IPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOH
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
UCXOJIHOTO BEIIECTBA HJIM TMPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha mpumepe ruuuHa). buonornyeckoe 3HaueHue
amMuHOKUCIOT. [lenTumsl.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAsi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.



DKCcrepuMEHTAIbHBIE METOJbl U3YUEHHUs BEIIECTB M UX MPEeBpalleHUIl: HaONoIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypanus OEIKOB IPH HArpeBaHWHU, LIBETHBIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPHU3AlliU, CpPeAHsAs MOJIeKynsapHas macca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbI M3YUYEHHUS BEIIECTB M UX MPEBpAIllEHU: O3HAKOMIICHUE C
oOpa3amMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSITUM, SBISIOUINXCSA CUCTEMHBIMU JJIS1 OTJIENBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®uszuka: MaTepusi, JHEpPTus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKHI YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: xierka, opranusm, Omocdepa, oOMEH BelIECTB B OpraHuszme, (HOTOCHUHTE3,
OHMOJIOTUYECKH aKTUBHbBIE BellecTBa (OETIKU, YIIIEBObI, KUPHI, PEepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAeMbIe, TOTUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHNE CPE/ICTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUalibl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBILIASA N HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMuYecKkud dneMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAsS OOOJIOYKA.
DHepreTUyYecKre ypoBHHU, MOAYPOBHH. ATOMHBIE OpOuTany, S-, p-, d- anemeHThl. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETBIPEX MEPHUOIOB.
DneKTpoHHass KOH(PHUTypaIis aTOMOB.

Ilepuonnueckuii 3akoH u llepuomgmueckas cucrema XxuMuueckux osnemeHtos /J[. H.
MenneneeBa. CBsi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil cHCTEMBI XUMHUUYECKHX
sanemeHToB JI. 1. MenzeneeBa ¢ COBpEMEHHON TEOpUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOXKHBIX BEIIECTB
10 TPYIIIaM U iepruoaaM. 3HaYEHUE MePUOINIECKOTO 3aKOHA B PA3BUTUU HAYKH.

Crpoenue BemiecTBa. XHUMHUUYECKass CBsI3b. BuUIbl XUMHUYECKOM CBSI3M (KOBaJEHTHas
HEMoJIsIpHasl W TOJSApHAs, MOHHAs, MeTajndeckas). MexaHu3mbl 00pa3oBaHHsS KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIIEKTPOOTpULIATENBLHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KaTHOHBI 1 AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYISIPHOTO CTPOEHHS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.



[TonsiTHe 0 AMCHEPCHBIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBas A0is
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coenauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BEIECTB. |'eHeTnyeckas CBSI3b HEOPraHMYECKHUX BEIIECTB, NPUHAMICKANIMX K PA3ITUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHOBecue. DaKTOpPbI, BIMSIOIMIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
ITpunnun Jle larense.

OnektponuTtnueckas aucconuanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAsl, LIEJTOYHAs.

OKHUCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHHUsI BEIIECTB M UX MPEBPALICHUM: JIEMOHCTpAIUs
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiellel KPUCTAJUIMUECKUX pPemEToK, HaOJII0AeHHe | ONUCAaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpeAEICHUE CPeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeEHa), MpOoBeJeHUE MPaKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIs BEILIECTBAY.

Heoprannveckasi Xumus

Hemerannbl. I[lonoxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIJIOB. AJTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIIOB U UX COSUHEHUH.

Meramisl. [lonoxenue meramios B llepuoguyeckoil cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
¢uznueckue cBoiictBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHUYECKHM psJ HampsKeHUH
METaJIOB.

XVMUYECKUE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KalblWid, MarHui,
TIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METOJIbl H3YyYEHHsS BEUIECTB M MX NPEBpALLCHU: HU3yYeHHUE
KOJUIEKIIMA «MeTaluibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONMUCAaHWE JIEMOHCTPAIMOHHBIX W JIAOOPATOPHBIX  OMBITOB
(B3auMojielicTBUE TUAPOKCHIA aJIOMUHHUS C PACTBOPaMM KHCIOT U IIEN0Yel, KauyeCTBEHHbBIC
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3amaun.



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

XuMHus U )KU3Hb

Ponp xuMun B o0ecrie4eHnu SKOJI0TMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUU MenuuuHbl. lloHATHE O Hay4YHBIX METOJaxX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[lpencraBaenus 00 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJIY4YEHUs
BaXHEHILNX BEILECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEHIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuaybl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHHUKHU,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUs.

XUMHS M 3I0pOBbE YEJIOBEKA: IPaBHUJIa HCIOJIb30BAHMS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTr0 MCIIOIb30BAHMSI ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HHU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYUYHbIX HMOHSATHH,
TaK U MNOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanu3,  CHHTe3,  Kilaccuukauus,  NEpUOJUYHOCTh,  HaONIOJEHHE,  SKCIEPHUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI,
PaTMOaKTUBHOCTb, MOJIEKYJa, SHEPreTHUECKUN YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKHUE BEJIMYMHBI U €AUHULIBI X U3MEPEHHsI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO3SIICTBEHHOE IPOU3BOCTBO, nuIieBas
IPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, MPOU3BOJCTBO KOCMETHYECKHX
IIPENapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTE€pHalIOB, 3JIEKTPOHHAs IPOMBIIUIEHHOCTb,
HAaHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIbTATBbI OCBOEHUSA ITPOI'PAMMBI
11O XUMHUHU HA BA30OBOM YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOy4YarOMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronudeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IpOrpaMM CpeaHero odIero o0pa3oBaHus SBIAETCS CUCTEMHO-IESTEIbHOCTHBIN MOAXO/.

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

OCO3HaHHE O0YYAIOLUIMMHCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIIPEICIICHUIO;

HAJIMYHE MOTUBAIMH K 00yUeHHIO;

LIeJICHANPaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULUNA 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBATbCS B CBOCH IEATEIHHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TIPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKOM KYNbTYpbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCIUTATEIbHOM JIEATENIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHMYECKHUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajJaMU POCCHICKOro
TpaXXJIaHCKOTO 0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPaBWIAMH TOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAMOPA3BUTHSI M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa IMO3HABATENIbHOM M MPAKTHYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xaaHCcKOro BOCIMTAHUSA:

0CO3HAHMS O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00sS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M IMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOW JEATEILHOCTH MPH CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U ITO3HABATENIbHBIX 33124, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTUBBI, HAMEPEHWSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4EeOHOU e TETFHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K IpoLeccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NMPUMEHEHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yNbTaT JJIMTEIbHBIX HaOJII0JeHUM,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPY/AA YUEHBIX U IPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UH(POPMALIUHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMd, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IMOBENEHUE M IMOCTYINKH CBOMX TOBApUIICH C MO3MUIIMIA
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 37I0POBbIO;

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

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€301acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUJAX JNEATEIBHOCTH;

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

UHTEpeca K MPaKTHYECKOMY M3Y4YEHHIO Mpodeccuil pa3iMyHOTo pojia, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHUs TPEIMETHBIX 3HAHUH M0 XUMHUU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN 00I1ECTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH IIEI€CO00Pa3HOT0 OTHOIICHHS K MPUPOJIE, 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;

AKTUBHOT'O HENpPUATUS JEHCTBUH, MPUHOCAIINX BpEA OKpYXKarolleld NMPUpPOIHOU cpere,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCICICTBHS MPEATPHHUMACMBIX
JIEMCTBUN U MPEAOTBPAILATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOM KYJIbTYpHl, OIbITa
NEeSITebHOCTH  JKOJIOTMYECKOM  HalpaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCSI HMMHU B
MI03HABATEBHOW, KOMMYHUKATHBHOHN M COIIMATIHLHON MPAKTHKE, CIIOCOOHOCTH U YMEHHS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKU;



NOHUMaHMs CHeUM(UKH XUMHHM Kak HayKH, OCO3HaHHMA €€ poau B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEIOBEKAa, B IO3HAHWM IPUPOJHBIX 3aKOHOMEPHOCTEU WU
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 TI00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHSI 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 TIPAMOTHOCTH: IIOHMMaHHUs CYIIHOCTH METOAOB IIO3HAHU,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHHUSI Jie1aTh 000CHOBAHHbBIE 3aKJIFOUEHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMXCS JaHHBIX
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
HOTPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax npodeccHoHaTbHON
JIEATEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydyeOHOro mpeamera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMmpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, NPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNE, H3MEPEHHE, SKCIICSPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloOIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyUeOHBIC MACWCTBHUS B IO3HABATEIHHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIBTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NM03HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

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

ONpCAC/IAATL LCIU ACATCIIBHOCTH, 3alaBasd HapaMCTpbl W KPUTCPpUHU UX JOCTUKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C IMOCTABJICHHBIMU LICIISIMU,



UCIOJIb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KIIaCCU(UKALIMU BEILIECTB U XUMUYECKUX PEAKIIMA;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PAaCCMATPUBAEMBIX SBICHHSX, (HOPMYyIHpPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4yeckass (GopMyna, ypaBHEHHE XHMHUYECKOM peakuud — TpU PELHICHUH Y4eOHBIX
IIO3HABATEJIbHBIX M MPAKTUYECKUX 3a/a4, MPUMEHSATh HAa3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUSI
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEAKIU;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3JIMYHBIX METOJIOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIOB M (OPM MpenCTaBICHUS, KPUTUYECCKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPUMEHSATh PazIMYHbIE METOJbl NPH IOHCKE U O0TOOope
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh OMBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANIBHYIO (OpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbI B XOJI€ AUAIOra W/Win JAUCKYCCUH,
BBICKa3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYNaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOM AESTENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOIO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
HCCJIEIOBAaHUM MyTEM COTTIACOBAHUS MMO3ULIUI B X0Z€ 00CYXK/IeHUS U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBaTh U OCYILECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOIMMOCTH KOPPEKTUPOBATH
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 PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEW JIEATENHHOCTH HAa OCHOBE caMoOaHalu3a U
CaMOOIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KITIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, PO XHMMHU B IO3HAHWW SIBJICHHA TPHPOIBI, B (HOPMUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JMYHOCTU, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
pelleHusT TPAaKTHUYECKUX 3adad M SKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJIATAlOUINE
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHbIH OOBEM, YIJIEPOJIHBIM  CKeEJNeT,
GyHKUIMOHATBHAS TPYIMa, PaJuKail, W30MEpHsi, U30MEpPbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOAbI, KUCIOPOA U a30TCOJEpKAllhe COEAUHEHUSI, MOHOMED, MOJIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMSI); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHHUS OpTraHUYEeCKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHMUS, JEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHUS O CBOMCTBAX,
cocTaBe, OMy4YeHUU U 0€30MaCHOM MCIOIB30BaHNU BAKHEUIITUX OPTaHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOH JESATETHPHOCTH YEIOBEKA;

c(hOopMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHSATHUS MIPU ONMKMCAHUH COCTaBa, CTPOEHUS U
MpEBpAIICHUI OPraHNYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHUMBOJHUKY IJISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKUWi, U3rOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BEILECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIMBATh MPUHAIJIEKHOCTh U3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KIacCy/Tpynie CoeIuHEeHUM
(YrneBomopoapl, KHUCIOPOJ M  a30TCOJAEpXKAIINEe COCAMHEHUS, BBICOKOMOJICKYJISPHbIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoii Homenknatype (IUPAC), a takxke



IPUBOANUTH TPUBHAJIbHBIE HA3BAaHMUS OTICIIBHBIX OPraHUYECKHUX BELIECTB (ITWJICH, HPOIMMUIIEH,
alleTUJICH, STHJICHIJIMKONb, TIHMLEPUH, (eHomn, ¢GopManpIerui, aneTaabAerHll, MypaBbHHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
KpaxMaJl, [eJUII0J103a, TJIULHH);

c(OPMHPOBAHHOCTb YMEHHUS ONPEACIATh BHUAbI XUMHYECKOH CBSI3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUS MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOEHHUE, (HUIUUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIMYHBIX NIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BELLIECTB
(MeTaH, 3TaH, 3TWJIEH, NPONMJEH, aueTuieH, OyragueH-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, 3TaHOJI, STWICHIJINKOIb, TTIUIEPUH, (EHOJ, aleTalblerul, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WLIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIYy HUMHU YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHMKH YIJIEBOJAOPOAHOTO ChIPbS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE NPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BELIECTBA MM NPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NMPOIYKTOB PEaKnn);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, OHKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MPaBUiIa MOJIb30BAHUS XMMHUYECKON MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)Ke MTPaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB IPU HAarpeBaHMUHU, MOJYYCHHUE ITHICHA U M3YYEHHUE €ro
CBOWCTB, KayeCTBEHHBbIE pEaKIMM OpPraHMYECKUX BEIIECTB, JCHaTypauus OelIKoB Npu
HarpeBaHuM, I[BETHbIE PEAKI[MN OEJITKOB) B COOTBETCTBUM C MpaBUIAMH TEXHUKH 0€30MacCHOCTH
npu oOpallleHuu ¢ BEIeCTBaMU U JIaOOpaTOPHBIM O0OpYIOBaHUEM, MPEJCTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (hopMe 3alUCH ypaBHEHHUH COOTBETCTBYIOIIMX pEaKUUN u
(dbopMynHpOBaThH BHIBO/IBI HA OCHOBE ATHUX Pe3yJbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeCTBa MaccoBoil uHpopmanu, UHTEpHET U Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATETLHOCTH B LENAX COXPAHEHHS CBOEro 370pOBbsS M
OKpY’Karollled MpHUPOIHOM cpenbl, OCO3HABaTh OMACHOCTh BO3CHCTBHS Ha >KMBBIE OPTaHU3MBbI
ONpEACIEHHBIX OPraHMYECKUX BEIECTB, MOHMMAas cMbIci mnokaszarens [I/JIK, moscHaTe Ha
IpUMepax CIocoObl YMEHBIICHUS U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi OOy4arolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUIA CJENbIX H CHa0OBHIAMMX OOYyYaroIIUMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KUIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHUS Kypca «OOIIas W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OpMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHON I'PaMOTHOCTH, HEOOXOIMMOM IJis
pelieHusT MTPAaKTHYECKUX 3a7ad M SKOJIOTMYeCKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOLINE
HNOHATHS (XMMUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIIN ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIHHOCTh, CTEMEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBQJICHTHAs, HWOHHAs, MeETaJNIM4YecKas, BOJOPOJIHAs),
KpUCTAJZIMYECKasl  pelETKa, TUIBI XMMHMYECKHUX  pEeakUuid, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTEIb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peaKIMH, XHUMHYECKOE paBHOBECHE); TEOpUM W  3aKOHBI  (Teopus
JNEKTPONIMTUYECKON aucconuanuu, mnepuoaudeckuii 3akon J[. WM. MenaeneeBa, 3akoH
COXpaHEHMsI MacChl BEILIECTB, 3aKOH COXPAHEHMs] U MPEBPALICHUS IHEPIHMH MPU XUMHUYECKHX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJMYECKUI S3bIK XUMHH, MHPOBO33PEHUECKHE 3HaHMS,
JeXalue B OCHOBE I[MOHMMAaHUS MPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SIBJICHHH,
(akToJIOrMUECKUe CBEJCHHS O CBOWMCTBAX, COCTaBe, MOJyYEHUH U 0€301MacCHOM HCIOJIb30BAHUU
BaXHEHMIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOM IEATEIbHOCTH YEIIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU OMMCAHUU HEOPTraHMYECKHX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
GopMyN BEIIECTB W YypaBHEHUM XHWMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHUS OTICIbHBIX HEOPraHMYECKHX BEIIeCTB (YrapHbId Ta3s,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HETam€Has W3BECTh, NMUTHEBAs COJa, MUPUT U
ApyrHue);

c(hOpMHUPOBAHHOCTh YMEHUH ONPEAENATh BaJIECHTHOCTh U CTETIEHb OKUCICHUS XUMUYECKIX
AIIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJ€HTHas, MOHHAs,
METAJIJINYECKasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJICKYJspHAas, MOHHAs, METaJUIMYecKas), XapakTep Cpelbl B BOJTHBIX
pacTBOpax HEOPraHUUYECKUX COECIUHEHHUI;

c(OpMHUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPHUHAJUIEKHOCTh HEOPTraHMUECKUX BEIIECTB
10 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (IPOCThIE BEIIeCTBa — METAJLIbI U
HEMETaJlIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(POTepHBIE TUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICH TMepuoandeckoro 3akona J[. M.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~ YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XumMuueckux 3nemeHTos /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XHMHUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguyeckoil cucteMbl XuMu4eckux snementoB /1. U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (OMHUCHIBATH) OOLIME XUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJYy HEOPraHWYECKUMMM BEIECTBAMM C TIOMOIIBIO YpPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIUA;

c(OPMHPOBAHHOCTh YMEHHS KJIACCH(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3TUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyrolux BeUIecTB, TeIIoBOMY 3(hdexTy peaxiuwu,
M3MEHEHUIO CTENIEHEH OKUCIICHHSI 2JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPAaBHEHUS pPEaKLUUN pa3IMYHbIX THUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaklMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAClO3HABaThb OMNBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILECTB;

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

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakliu OT
pa3IUYHbIX (AKTOPOB; XapakTep CMEUICHHS XWMHUYECKOTO pPaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XHMHUYECKHE TMPOIIECCHI, JeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HUsI CEPHOM KHUCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
IpeJcTaBlIeHU 00 OOIMX HAy4YHBIX MPUHLHUIAX M 3KOJOTHYECKHX MpoOsieMax XHMHUYECKOTOo
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCICHUS C WCIOIH30BAHUEM TOHSATHUS
«MaccoBasi 0N BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(dekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALIEHUS U COXPAHEHHS SHEPTUU;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHHUS XUMHUYECKON MOCYA0N U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznmoxeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEILIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUU, peaklud HMOHHOTO OOMEHa, KA4eCTBEHHBIE pPEaklUud Ha
cyne(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHUE YKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPEICTABIISATh
pe3ybTaThl XMMHYECKOTO SKCIIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Y/IhTATOB;



c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIUIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEACTBAa MAacCOBOM KOMMyHHKauuu, HHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOOaTh MpaBUiIa HKOJOTMYECKU IIeJIecO00pa3HOro
MOBE/CHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHOM Cpellbl, OCO3HABATh OMACHOCTb BO3JECHCTBUS HA YKUBBIE OPraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pelbeHO-
TOUEYHYIO cucteMy obo3Hauenuit JI. bpaiins ans 3anucu XxuMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus .
. Poccniickas a5ekTpoHHas
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
mkoJa https://resh.edu.ru/
M. bytneposa
[Ipenmer oprannyeckoit xumuu. Teopus .
. Poccniickas a5ekTpoHHas
1.2 CTPOEHHS OPraHNYECKUX COETMHEHUN A. 3
mkoJa https://resh.edu.ru/
M. bytieposa
Hroro no paszneny 6 1
Paznea 2. Yriesogopoasbl
21 N 2 Poccuiickas snmekTpoHHas
. €/1eJIbHBIE YTIIEBOIOPOAbl — aJIKaHbl
p T P nikosta https://resh.edu.ru/
59 HenpenenbHble yriieBOAOPOIbL: aJIKEHBI, 6 1 Poccuiickas snmekTpoHHas
' allKaJuEHBbI, aJJKMHBI mkoJa https://resh.edu.ru/
53 A 5 Poccniickas anexkTpoHHast
. OMAaTHUYECKHUE YTIIEBOAOPO/IbI
p r p mkozna https://resh.edu.ru/
54 IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U 3 1 Poccuiickas anekTpoHHas
' ux repepaboTka ikosa https://resh.edu.ru/
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coenHeHust
3.1 Crnuptsl. ®eHon 3 Poccuiickas anekTpoHHas



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

mkona https://resh.edu.ru/
3.9 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 1 Poccuiickas snexkTpoHHas
' Croxxubie 3QUpBbI mkouia https://resh.edu.ru/
Poccuiickas snexkTpoHHas
3.3 Yy 3 1
[IEBOIbE mkona https://resh.edu.ru/
Hroro mo pazueny 13
Pa3znea 4. A3oTconepkamye oOpranHuyecKkue coeIuHeHus
P .
4.1 AmuHLl. AMHHOKHUCIIOTHL. benku 3 OCCHICKA SICKTPORHAA
mkona https://resh.edu.ru/
Htoro no pazneny 3
Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUS
Poccuiickas anekTpoHHas
5.1 I1 . K .B 2
MTACTMACCH. RayHyKHl. BOTOKHA mrkona https://resh.edu.ru/
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 37 3 2



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgea 1. TeopeTnueckue 0CHOBbI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH .
Pocculickas 351eKTpOHHas
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
mkoua https://resh.edu.ru/
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOrooOpasue 4 Poccuiickas anekTpoHHas
' BEILIECTB mkosna https://resh.edu.ru/
Poccuiickas diekTpoHHAas
1.3 XUMHYECKUE PEAKIUN 6 1 1 p
mkoJia https://resh.edu.ru/
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
Poccuiickas snexkTpoHHas
2.1 MerTayuiel 6 1 P
mkoJia https://resh.edu.ru/
Poccuiickas snekTpoHHas
2.2 Hewmertayuier 9 1 1 p
mkouna https://resh.edu.ru/
53 CBs13b HEOPraHUYECKUX U OPTAHUYECKUX 5
' BEIIECTB
Uroro no pazgeny 17
Pasznen 3. Xumus u :Ku3HbL
Poccwuiickas snekTpoHHAs
3.1 XUMUs ¥ )KU3HD 4 P
mkoua https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



Ne
n/n

Tema ypoka

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

KoanuecTBo 4acoB

Bcero

Konrpoabnbsie IIpakruyeckue
padoThI padoTshI

JIeKTPOHHBbIe HU(POoBbHIE 00pa3oBaTebHbIE
pecypcsl

[Ipeamer opranu4ecKo XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHUE U 3HAYCHUE

Teopus cTpoeHHsI OPraHUYECKUX
coequHeHuii A. M. ByriepoBa, €€ OCHOBHbIE
nonoxxenus. [Ipencrasienue o
KJ1acCU()UKAUU OPTaHMYECKIX BEIIECTB.
Homenknarypa (cucremaruueckas) u
TPUBUAJIbHBIE HA3BAaHUSI OPTraHUYECKUX
BELICCTB

https://resh.edu.ru/subject/lesson/6149/main/170400/

https://resh.edu.ru/subject/lesson/6149/main/170400/

CraproBast KOHTpOJIbHas paboTa

ANKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTHYECKHUI pan

https://resh.edu.ru/subject/lesson/6151/main/150012/

Meran u 3TaH — npocTenIre
MPECTaBUTENMN ATKAHOB

https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6148/main/170465

AJKEHBI: COCTaB U CTPOCHHC, CBOMCTBa

OTUjeH u MPOIUJICH — HpOCTGfIH.IPIC
MNpEACTAaBUTCIIN AJIKCHOB

https://resh.edu.ru/subject/lesson/5412/main/212567

https://resh.edu.ru/subject/lesson/5412/main/212567

10

[IpakTnueckas padora Ne 1. «Ilonyuenue
STHUJICHA U U3y4YEHHUE €r0 CBOWCTB

Ankanuensl. byraauen-1,3 u
MeTunoyraauen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI

AJIKHHBI: COCTaB U 0COOCHHOCTH CTPOCHUA,
TOMOJIOTHYECKHI pAn. AI_ICTI/IJ'ICH —
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https://resh.edu.ru/subject/lesson/6149/main/170400/
https://resh.edu.ru/subject/lesson/6149/main/170400/
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IIPOCTEUILINN NTPENCTAaBUTENb AIIKUHOB

Brrancnenus no YpaBHCHHUIO XHUMHYECKOH

11
peakuuu

12 Apenisi: Genson u Tonyor. TokernocTs https://resh.edu.ru/subject/lesson/4775/main/150497/
apeHOB

13 I'enernyeckas CBSI3b YTIEBOIOPOIOB,
MPUHAICKANUX K Pa3IMIHbBIM KJ1accaM
[IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB:

14 MIPUPOJIHBIN ra3 U MOMYyTHBIE He()TAHBIC https://resh.edu.ru/subject/lesson/6148/start/170461/
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIH ra3 U MOMYTHBIE HEPTIHBIE https://resh.edu.ru/subject/lesson/6148/start/170461/
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonTponbnas pabota no pazaeny
«YTIeBOAOPOIBI»

17 HpeneibHbIC 07HOATOMIbIC CIHPTEL https://resh.edu.ru/subject/lesson/4769/main/150554/
METaHOJ ¥ 3TaHOoJI. BotopoaHas cBs3b

18 MHOroaToMHbI€ CIUPTHI: TUIICHTIIUKOIb U
TIIALEPUH

19 Denon: CTpoeHHev MOJICKYJTBI, QU3HIECKHE H https://resh.edu.ru/subject/lesson/5727/main/150581/
XUMHUYECKHE CBOICTBA, TPUMEHEHHE

20 AJTbICTHALL: GOPMATHICTH H https://resh.edu.ru/subject/lesson/4776/main/150608/
aneTanpaerua. AeTod

21 OHOOCHOBHBIE MPECTBHBIC KaPOOHOBbIE https://resh.edu.ru/subject/lesson/2065/main/
KHUCIIOTHI: MypaBbUHAS M YKCYCHAS

99 [IpakTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIOTBI»

23 (CTeapROBast H O1EHHOBAS KHCIOTHI, Kak https://resh.edu.ru/subject/lesson/2065/main/

NpeaACTAaBUTCIIN BBICHINX Kap6OHOBI)IX

25



https://resh.edu.ru/subject/lesson/4775/main/150497/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/main/150554/
https://resh.edu.ru/subject/lesson/5727/main/150581/
https://resh.edu.ru/subject/lesson/4776/main/150608/
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https://resh.edu.ru/subject/lesson/2065/main/

KHCIIOT

24 Mpbu1a Kak COJIM BBICITUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CrnosxHble 3(Upbl KaK MPOU3BOIHbBIE

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX

a¢upoB

26 JKupsl: runpons, NpUMEHEHHE,
OuoJsiornyeckas poJib KUPOB

https://resh.edu.ru/subject/lesson/5952/main/150635/

VYTaeBopl: COCTaB, KilaccuuKanus.

27 Baxneliuve npencraBuTeNnu: ritoKo3a,

bpyxTO3a, caxaposa

28
HOJIUMEPHI

KonTponbnas pabota no pazaeny

29 «Kucnopoacoaepkaiiye opraHn4ecKme

COCANHCHMUA»

KanMaJ'I " OCJUIKOJI03a KaK IIPpUPOAHBIC

https://resh.edu.ru/subject/lesson/6150/main/150691/

https://resh.edu.ru/subject/lesson/5413/main/150717/

30 AMUWHBI; METUIAMUH U AHUJINH

AMUHOKHUCTIOTHI KaK aMm(pOoTepHbIe
31 OpraHUYeCcKUEe COEAUHEHUS, UX
ouosornyeckoe 3HaueHue. Ilentrast

benku kak npupoHble
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

32

https://resh.edu.ru/subject/lesson/4743/main/150746/

https://resh.edu.ru/subject/lesson/6296/main/212593/

https://resh.edu.ru/subject/lesson/4743/main/150746/

https://resh.edu.ru/subject/lesson/6296/main/212593/

33 OCHOBHBIE TTOHSITUSA XUMHUHU

BBICOKOMOJIEKYJIIPHBIX COE€UHEHNN

OCHOBHBIE METO/IBI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN.

[InmacTmaccel, KaydykH, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://resh.edu.ru/subject/lesson/6095/start/150823/

https://resh.edu.ru/subject/lesson/6152/start/150850/

https://resh.edu.ru/subject/lesson/4777/start/170536/
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https://resh.edu.ru/subject/lesson/5952/main/150635/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/150717/
https://resh.edu.ru/subject/lesson/4743/main/150746/
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Peanmzanus 06pa30BaTeJILHLIX nporpamMm GCTeCTBeHHOHay‘IHOﬁ M T€XHOJIOTHYeCKOil HaNpaBJCHHOCTH II0 NMPEAMETY XUMHUA OCYHICCTBJISIETCH C

HCIOJIb30BAHHUEM OﬁopyHOBaHHH HEHTPa «Touka pocCcTa>»

10 k1ace
Ne Conep:xkanue [esieBasi ycTaHOBKA YPOKa Kou-Bo Ilnanupyembie HUcnoan3oBanue
YpPOKa 4acoB pe3yabTaThl 000opy/0oBaHMsI LIEHTPa
u3 «Touka pocra»
TeMart
HYeCK
oro
IJIAaHU
poBaH
us
8 JlabopartopHsrii ONBIT | 3HATH CBOICTBa STUIICHA. 1 YMeTh nomy4yats 3TwiieH geru- | Jatuuk pH, cnuproBka
«B3aumopericTeue ATUJIEHA c | BeisiBiIATE  yueOHYIO TpoOiiemMy, JlpaTalluel 3TaHoJIa, 3KCIIe-
pacTBOpOM IepMaHraHaTa Kajush» npeaaraTh eé BO3MOXKHOE PUMEHTAJIBHO JIOKa3bIBaTh
00BsICHEHHE, MIPUHAAJTICKHOCTh 3THIEHA K
MPOBEPSTh  BBIABUHYTOE  TpEn- HENpeeNbHBIM COeTUHEHUSIM
TMOJIO’KEHUE IKCTIEPUMEHTAIBHO
10 JlaGopatopHsIit OMBIT | 3HATh CBOMCTBA allETUIICHA 1 YMmers mnosydars anetwieH | Jlatuuk pH
«BzaumopeicTtBue  anerwieHa  C | YMEThb 10JIy4aTh ALETUIICH KapOUJHBIM  CHOCOOOM, 3KC
pacTBOpOM NepMaHraHaTa Kajlush» KapOuIHBIM CrocoOoMm, JKC- MEPUMEHTANBHO  JIOKa3bIBaTh
NEPUMEHTAIBHO JIOKa3bIBaTh MIPUHAAJIEKHOCTD AlleTUIIEHa K
MPUHAUIEKHOCTh  alleTHieHa K HENpeJeNbHbBIM  COEINHEHH-
HEeNpeeNIbHbIM COeIMHEHHSIM M
17 Ombir  «CpaBHeHHE Temrmeparypsl | 3HaTb  (HU3MYECKHME  CBOICTBa 1 Hayuntbcsa onpenensaTe | Jatuuku TEMIIEpPaTypPhbl
KHUIIEHUSI OJHOATOMHBIX CIIMPTOBY. | MPEAEIbHBIX OJIHOATOMHBIX TEeMIEPaTypsl KUTEHUS | (TEePMOPE3UCTOPHBIN u
Oneir  «CpaBHeHHME  TemIeparyp | CUPTOB. YMETh BBIBIATh | CIUPTOB, TNPHUHAUISKAMNUX K | TEPMOMAPHBIN), OaHs
KHUIIEHUSI ©30MEPOB). OOBSACHATH 3aBHUCHMOCTH CBOICTB OJTHOMY TOMOJIOTHYECKOMY | KOMOMHUPOBAHHAS nabo-
CIUPTOB OT HMX XHUMHYECKOIO psny OOBSICHATH 3aBUCUMOCTh | paTopHast

CTPOEHUS

TEeMIEPaTyphI KHTICHHS
CIUPTOB OT 4YHCJIa aTOMOB
yrieponga B MOJEKyJe, OT
CTpPOEHMsI  yriae-  pPOJHOro

27



CKeJeTa ittt HM30MEPOB
.O0BACHATH H3MEHEHHE
TEMIIepaTypbl TPH UCTIAPCHUH
cnupra, 3dupa W IKUAKOTO
ajgKaHa

17 JlabopatopHeiii  ombIT  «TermnoBoit | 3HATH CITOCOOBI MOy deHUS Hayuutscs onpenenats | [Ipubop it  OKUCICHHS
ap ekt peaxkuuu OKHUCJIEHUS | aJIbJETU/IOB TernoBoil 3 ekt peakuuu | cnupTa HaJ MEIHBIM
3TaHOIa» OKHCIIEHUS 3TaHoNa | KaTaau3aTopoM,

KHCIIOPOJIOM BO3TyXa BBICOKOTEMIIEPATypHBIN
JATYHK (TepMorapa)

21 JlaGopatopHsIit ONBIT | 3HATh CBONCTBa OTAEIBHBIX Nsmepurs pH Beimanssix pac- | Jatuuk pH

«PacnioznaBanue pacTBOpOB | MpeacTaBUTENEH KapOOHOBBIX TBOPOB OpPTaHUYECKHUX KHUCIIOT,
OpPraHHYECKUX KHACIOT KACHOT. OOBSACHATH 3aBUCHUMOCTD Ha OCHOBAaHUHM TOJIYYCHHBIX

UX CBOHCTB OT XHMHYECKOTO pe3yJIbTaToB UACHTH(H-

CTPOCHUS IIUPOBAaTh OCH30MHYIO,
CAIMLWIOBYI0 W INABEJIEBYIO
KHCITOTBI

25 Jlaboparopusiii  ombiT  «llleno4ynoil | 3HaTH CBOWCTBA CIOXKHBIX S(HUPOB. ITonyuuts 3kcnepumenTansb- | Jatunk pH

TUAPOIN3 3THJIALIETAaTa OOBsCHATH HaIpaBICHHOCTh HbIE JaHHBIE O 3aBHCHMOCTH
peakuuii  THAPOJIN3a  CIOXKHBIX pH pacTtBOpa mienoun oT Bpe-
3(GUPOB B KUCIION U IIEIOYHOU Ccpe- MEHH B TIpOIlECcCE THAPOIN3a
Jax cioxxHoro 3¢upa. OOBIACHUTH

MTOJTyYEHHBIE PE3YIbTATHI

31 JlabGopaTtopHsiit onbiT «Omnpeaenenue | 3HaTh  CBOWCTBA  aMHUHOKHCIIOT. OKCIepUMEeHTAIbHO — ompene- | Jaruuk pH, JATIUK

Cpeabl pacTBOPOB AMHHOKHCIOTY». | YMETh OOBSACHATH 3aBUCHMOCTh mute pH pacTBOpOB aMHHO- | 3JIEKTPONPOBOAHOCTH

JlabGopatopHsrii omnbIT «KuCTOTHBIC
CBOMCTBA aMUHOKHCIIOTY

CBOMCTB aMHMHOKHCIOT OT HX
CTpOEHUS

KHCJIOT. HUccnenosatb
B3aNMOJICUCTBHE a-
aMHUHOKUCJIOT C

COCIMHCHUSIMU MEIU U LUH-
ka. Ha ocHOBaHuU TmONy4YeH-
HBIX 3KCIEPUMEHTAIBHBIX
JJAaHHBIX YCTAHOBHUTb 3aBUCH-
MOCTH  KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHCIIOT OT HX
XUMHYECKOTIO CTPOEHUS
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Ne
n/n

Tema ypoka

11 KIIACC

KoanuecTBo 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBbIE 00pa3oBaTeIbHbIE
pecypcbl

XUMAYECKAH DJIEMEHT. ATOM.

DneKTpoHHas KOH(pUTYypanus
aTOMOB

[leproanveckuii 3aK0H U
[leproanyeckas cucrema

XUMHYECKUX 35iemeHToB 1. 1.

MenneneeBa, nX CBS3b C
COBPEMEHHOM Teopuen
CTPOEHUS aTOMOB

https://resh.edu.ru/subject/lesson/6479/main/150993/

https://resh.edu.ru/subject/lesson/2053/main/

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX

DJIEMEHTOB U UX COSTMHEHUH 110

rpynmnam u rnepuojam.
3HaueHue NepruoIMIeCcKoro

3aKOHA M CUCTEMBI XUMUYECKUX
snemenToB JI.11. Menaeneena B

Pa3sBUTHU HAYKU

https://resh.edu.ru/subject/lesson/2053/main/
https://resh.edu.ru/subject/lesson/2050/main/

Crpoenue BenecTna.
XumMudeckas CBA3b, €€ BUbI;
MEXaHHU3MBbI 00pa30BaHUS
KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

https://resh.edu.ru/subject/lesson/2048/main/
https://resh.edu.ru/subject/lesson/2439/main/
https://resh.edu.ru/subject/lesson/2438/main/

BanenutHOCTE.

https://resh.edu.ru/subject/lesson/6332/start/151021/
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https://resh.edu.ru/subject/lesson/6479/main/150993/
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DIIEKTPOOTPULIATENHHOCTb.
Crenenn okucienus. Bemiectsa
MOJIEKYJIIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[TonsaTHE O AUCTIEPCHBIX
cucreMax. Mctunueie u
KOJUIOMJIHBIE PaCTBOPBI.
MaccoBast 10J1s1 BelecTBa B
pacTtBope

https://resh.edu.ru/subject/lesson/4939/main/151137/

Knaccudukanus u
HOMEHKJIATypa HEOPraHMYECKUX
coenuHeHUH. [ eHeTHYeCKast
CBSI3b HEOPTaHHMYECKUX
BEILIECTB, PA3INYHBIX KJIACCOB

https://resh.edu.ru/subject/lesson/4960/start/151374/

Knaccudukamnms xumuaeckux
peaKkIuil B HEOPraHUYECKON 1
OpraHMYECKON XUMHUU. 3aKOH
COXPaHEHHs MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALIECHNS] SHEPTUU TIPU
XUMHYECKHUX PEaKIMIX
CxopocTb peakiu.
OOpaTtuMble peakiuu.
XHUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/lesson/4938/start/151107/

https://resh.edu.ru/subject/lesson/2102/start/

https://resh.edu.ru/subject/lesson/2103/start/

10

[TpaxTrueckast paborta Ne 1.
«BnusHue paznuaHbIX
(bakTOpOB Ha CKOPOCTH
XUMHYECKON PEAKIIUN»
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https://resh.edu.ru/subject/lesson/4939/main/151137/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/2102/start/
https://resh.edu.ru/subject/lesson/2103/start/

11

12

13

DIIEKTPOTUTHYECKAS
muccoranus. [Tonsitue o
BOI0poaHOM Moka3arese (PH)
pactBopa. Peakiuu HOHHOTO
obmena. ['maponus
OpPTaHHYECKUX H
HEOPTaHMYECKUX BEIICCTB

OKHUCIIMTEIIHLHO-
BOCCTAaHOBUTEIbHBIC PEAKITHH.
[TonsiTue 06 3EKTpOIIH3E
pacIiaBoB U PaCTBOPOB COJICH

KonTponbnas pabota no

pasaciy «TeOpeTI/I‘IeCKI/IC
OCHOBBI XUMHH

https://resh.edu.ru/subject/lesson/5912/start/92791/

https://resh.edu.ru/subject/lesson/3493/start/151213/

14

15

Mertamnsl, BX IOJIOKEHHE B
[Iepnoanueckoii cucreme
XUMHYECKHX deMeHToB /1. H.
MeHeneeBa 1 0COOEHHOCTH
CTpoeHust atToMoB. O011He
dbuznyeckue cBoiicTa
METAaJIJIOB

CIL1aBel METAILIOB.

DNEKTPOXUMHUYECKUH psifg
HanpsHKEHUH METaljIoB

https://resh.edu.ru/subject/lesson/3493/start/151213/

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XHUMHYECKUE CBOMCTBA
BaXHEHMIINX METaJuIOB (HaTpHil,
KaJlui, Kalblui, Maruui,
IIOMUHUI) U UX COEAMHEHHH

https://resh.edu.ru/subject/lesson/5814/start/151239/
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https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/4961/start/151293/
https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XUMHUYECKUE CBOWCTBA XpOMa,
M€Y U UX COCUHEHUN

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

19

20

21

22

XUMHYEeCKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COCTUHEHUH

ITpakTuueckas padota Ne 2.
"Pemienue s3kCepuMeHTAIbHBIX
3a1a4 1o teme «MeTamib"

Hewmerannel, ux nonoxeHue B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /1. H.
Memnneneesa 1 0COOEHHOCTH
CTPOEHUS aTOMOB

duznyeckue cBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHCTIOopoJia, cepsl, hocdopa u
yriepoja)

XHUMHUYEeCKHE CBOMCTBA
rajioreHoB, Cepbl U X
COE€IUHEHHUI

https://resh.edu.ru/subject/lesson/3534/start/151266/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5913/start/151347/

23

XuMHYecKre CBOMCTBA a30Ta,
dbocodpa 1 UX COCTUHEHHI

https://resh.edu.ru/subject/lesson/5913/start/151347/

24

25

XHUMHUYECKHE CBOMCTBA
yIiiepojia, KpeMHUS U UX
COeTMHEHNN

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX COCIUHCHUM

https://resh.edu.ru/subject/lesson/5939/start/151320/

https://resh.edu.ru/subject/lesson/5939/start/151320/

26

O00011eHNEe U CUCTEMATU3 AL
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https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/3534/start/151266/
https://resh.edu.ru/subject/lesson/5939/start/151320/
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3HaHUM 110 Teme «HemMmeTanabe.
Brluncienns no ypaBHEHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHE PACUETHI

27

[IpaxTuueckas padora Ne 3.
«Pemenue 3KCIepUMEHTATBHBIX
3a1a4 no teme "Hemeramier'»

28

29

30

31

32

KonTtponpsHas pabora mo Temam
«Mertamiae» u «HemeTamisiy»

HeOpFaHI/I‘IeCKI/Ie u
OpPraHu4CCKUC KUCJIOTHI.
HeOpFaHI/I‘IeCKI/Ie u
OpTraHN4YCCKUC OCHOBAHUA

AmboTepHble HeOpraHU4eCcKue
Y OPraHUYECKUE COCTUHEHMS.
I'eneTnyeckas cBs3b
HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB

Ponb xumuu B oOecrieueHHn
9KOJIOTHYECKOM,
DHEPreTUYECKON U MULIEBOU
0€30MacHOCTH, pa3BUTUHU
MeqUIINHEI

[IpencraBnenwus 06 0OmMUxX
HAYYHBIX TPUHIIUATIAX
MPOMBINIJICHHOTO TTOTy4eHUs
Ba)KHEHIIINX BEIIECTB

https://resh.edu.ru/subject/lesson/5913/start/151347/

https://resh.edu.ru/subject/lesson/4960/start/151374/

https://resh.edu.ru/subject/lesson/3504/start/151485/

https://resh.edu.ru/subject/lesson/3514/start/151429/

33

Yenosek B MUpE BELIECTB U

https://resh.edu.ru/subject/lesson/3504/start/151485/
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https://resh.edu.ru/subject/lesson/5913/start/151347/
https://resh.edu.ru/subject/lesson/4960/start/151374/
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MaTepUajoB

34

OBIIEE KOJIMYECTBO YACOB I10

Xumusa u 310POBEE UCJIOBEKA

I[TPOT'PAMME

34 2

https://resh.edu.ru/subject/lesson/3504/start/151485/

Peasmm3anus o0pa3oBaTe/IbHbIX NPOrPAMM €CTECTBEHHOHAYYHOI M TEXHOJIO0THYeCKOH HANIPABJIEHHOCTH MO MpeMeTy XUMHSA
OCYILECTBJISIETCSI € MCN0JIb30BaHUEeM 00opyaoBaHus HeHTPa «Touka pocTa»

11 knace
Ne Conepxanue [esieBast ycTaHOBKA Koua-Bo Iliianupyemblie pe3yabTaThbl Hcnoab3oBanue
ypoka ypoka 4acoB o0opynoBanust
3 nenrpa «Touka
TemMar pocra»
HYECK
oro
JIAHU
poBaH
us
6 JlaGopaTopHbIit OIBIT | YMETh OOBSCHATH (HU3HKO- 1 Onpenenuts n3MeHenue | Jlaruuk 3JEKTPO-
«3aBUCUMOCTD XMMHYECKHE OCHOBBI IIPO- 3JIEKTPOIPOBOAHOCTH npy | TPOBOJAHOCTH
3JIEKTPOIPOBOAHOCTH  PACTBOPA | ECCOB, NPOTEKAIOMIUX IPH pacTBopeHHMH  Tra3000pa3HOro
OT PACTBOPUTEISD) JIUCCOLIMAINH JJIEKTPOIUTOB XJIOPOBOJIOPO/Ia B PA3IUIHBIX
PacTBOPHUTESX, UHTEp-
MIPETUPOBATH MOJTyYCHHBIC
pe3ynbTaThl
11 JlaGopatopusiii onbIT «CunbHbIe | Pa3sBUTh mpeacTaBieHUs O 1 Ha ocHoBanmu »skcnepumen- | [JaTumk 3JIEKTPO-
U cnabble AEKTPOTUTHI» CTETIeHU AIIEKTPOJIUTHYE- TaJILHOTO U3MEpEHHs | NPOBOAHOCTH
CKOH JIUCCOLIUALIHH. 3JIEKTPOIPOBOAHOCTH
[ToBroputh u  0000OITUTH pPacTBOpPOB OTIPEIICITHTD,
3HaHMsI O CHJIBHBIX U cIa0bIX ABJLIFOTCS I BbIJIaHHbIE
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https://resh.edu.ru/subject/lesson/3504/start/151485/

3JICK- TPOJIUTax

BC€IICCTBA CHUJIBHbI- MH HIIHA
cIa0BIMU OJICKTPOJIN- TaMHU

12 JlabopaTopHsrit onsIT | [ToBTOpUTE W 000OITUTH Ha ocHoBannm anammsa wu3- | Jatumk pH
«Usmenenne pH B Xome | 3HaHHMA 00 OKHCIUTEIBHO- MeHenuss pH ycraHoBUTH Ha-
OKHCIIUTEJIBHO- BOCCTaHOBHUTEJIBHBIX IIPaBJICHHOCTh MIPOTEKAHUS
BOCCTAHOBHUTEJIBHBIX PEaKIHI» peaxnusx, Ba)KHEHILINX H3y4aeMbIX OKHCIIUTEJIBHO-

OKHCITUTENAX u BOCCTAHOBUTEIBHBIX MPOLIECCOB
BOCCTaHOBUTEJISIX. Ymets
IpeICKa3bIBaTh COCTaB
MPOAYKTOB OKHUCJIMUTENBHO -
BOCCTAaHOBUTCIIbHBIX
peakiuit
33 Jlaboparopuenii  ombiT  «Uc- | [loBroputh u  00600IIUTH Ha ocHoBanmm anamm3a pe- | Jatamk pH

CJIeIOBaHUE pacTBOpOB
XO34MCTBEHHOT0O M TYyaJIETHOTO
MbUIa, CUHTETUYECKUX MOIOLIUX
CPEnCTB»

3HaHUS O CBOMCTBax IIO-
BerHOCTHO-aKTI/IBHLIX BC-
mectB (IIAB). YMmerp 00B-
SICHITh MOIOIIECE JICHCTBHE
ITAB

3yapTaToB  M3MmepeHnus — pH
PacTBOPOB Pa3IMYHBIX MOIOIIUX
CpEACTB cIenaTh BBIBOA 00 HX
9KCILTyaTallMOHHBIX CBOMCTBAX
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YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 10 knace/ Pynsutuc I'.E., ®enpaman @.I'., AkunonepHoe o0mecTBo M3aarenscTBo
«IIpocsemienne»

» Xumus, 11 xknacce/ Pynsurtuc I'.E., ®enpniman @.I°., Aknronepraoe o6miectBo «M31aTenbcTBo
«IIpocsemienne»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Kysnenosa H.E., [llatanoB M.A. O0y4yeHrne XuMUH Ha OCHOBE MEKITPEIMETHOM HTETpallUu.
M.: «Benrana — I'pad».

[Tonocun B.C. , [Ipokonenko B.I'. IIpakTukyMm o MeTouKe npenojiaBaius XUMUUA — M.:
IIpocBemienne

KOmua AM. u ap. Xumus nist Hac. — M.: Xumus

A P®POBBIE OBPASOBATEJIBHBIE PECYPCbI
U PECYPCbI CETU UHTEPHET

- Poccuiickas AIIEKTPOHHASI IIKOJIa https://resh.edu.ru/
- Enumnas komneknms —1udpoBhIX  0oOpasoBaTenbHBIX  pecypcoB  -http://school-
collection.edu.ru/

-O6paszoBatenbubiii  mopran «Caam T'MA: Pemy BIIP» -  https://vpr.sdamgia.ru/
- OdunmanbHbIH MH(OPMALIMOHHBIN opTa
roCyIapCTBEHHON UTOTOBOM aTTeCTaluu EI'D - http://ege.edu.ru/
- OOpa3oBaTenbHBIA MOPTAJT MOATOTOBKM K dk3amMeHam «Cmam T'MA: Pemy EID» -
https://chem-ege.sdamgia.ru

- denepanbHbIit LICHTP TECTUPOBAHUS http://www.rustest.ru/
-  DepepanbHbIi  WHCTUTYT  MEJArOTHUECKUX  m3MepeHwit -  https:/fipi.ru/
- Vuutensckuiéi mopram — coobmecTBo  yumtenedr - https://www.uchportal.ru/
- Benymwmii o0pa3oBaTeIbHbBIN nopTan Poccun - https://infourok.ru/

- http://skiv.instrao.ru/bank-zadaniy/ - caiit ¢ Gankom 3amaHuil i1 (OPMUPOBAHUS M
OLIEHKN (DYHKIIMOHAIBHOM TIpaMOTHOCTH oOyyaromuxcst ocHOBHOM mmikoiasl PI'BHY
«UHetuTyT crpaterun pasBuTHs oOpa3oBaHus Poccuiickoil Axkagemun oOpa3oBaHUS».
- https://fioco.ru/pisa , https://adu.by/images/2018/02/Prim_zadanii_PISA.pdf -caiiter c
OaHkoM 3amaHuil MexayHapoIHON MPOrpaMMbl IO OIEHKE 00pa30BaTENIbHBIX JTOCTUKEHUIN
ydamumxcs mkon B Bospacte 15 mer PISA (Programme for International Student
Assessment). HamumonanmbeHBIN TIeHTp mpoBeneHust uccienoBanuss PISA B Poccuiickoit
@enepanun sBigercss OI'BY «DenepaibHblii UHCTUTYT OLEHKH KadecTBa OOpa30OBaHUs»
- https://ru-vpr.ru/ - 6ank 3aganuii BITP.
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