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MOSACHUTEJIBHASA 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIE 00pa3oBaTebHbIC IMPOIPAMMbl, U OCHOBHBIX MONOKeHUH «CTparerun pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIIPEIEICHHUIO O0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYArOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTra
«Xumus» 1t 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNel, COJepXKaHMs, pEe3yJbTaToB OOydeHHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKHU BBITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, MOJy4aeMoOe BBITYCKHUKaMH  00meo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCd HEOThEMJIEMOM YacThl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM peaju3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYLIUX LEJIOCTHOM CcHUCTEME XHMHUYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOrMYecKM OOOCHOBAaHHOIO OTHOIIEHUS 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 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pOjib B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(bopMHpOBaHUE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIeHUs
00 OKpYyKaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHUpa, OCO3HAHUS 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
KHU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTesbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHue ITTOOANbHBIX MPOOJIeM YCTOMYMBOTO pa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HYHEPreTHYecKOi, MNHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cootBercTBUM C OOmMMM IeJSIMH M TNPUHLIUIAMHU CpeIHEro oouiero odpazoBaHuUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHU 00pa30BaHUs B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XuUMuA» 1 «OO011asi 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUsSI 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 — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
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 BEHIECTBAaX JAIOTCA B PAa3BUTUU — OT YIJIEBOJOPOIOB O
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 OCHOBHOrO o0OIIero o00pa3oBaHMs TEOPETUYECKUH MaTepual H
(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 TMOHATh HCTOpPUYECKOe H3MEHeHHe (DYHKIMHM 3TOro 3akoHa — OT oOoOImaromiei 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 3aKOHOMEPHOCTSAX IPOTEKAHUS
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 MHPOPMAIUIO U MPUMEHATH €€ NIl MOMOJHEHUs] 3HaHUM, pelleHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX MCCIIENOBATENbCKUX 3a7ad. B 1emnom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3yYeHHUS OPHEHTHUPOBAHO Ha (popMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHMMaHUsl QUIOCOPCKUX 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 COJAEP)KAaHUS M IMOCTPOEHUS
npeaMera IpeaycMaTpuBaoT (pOpMUPOBAHME YHMBEPCAIbHBIX Y4YEOHBIX NEMCTBUM, MMEIOLIMX
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  ONpEJCNCHHH COAEPIKATEIbHOM
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.) sBASIFOTCS:

e (QopmHupoBaHHE CHCTEMbl XHUMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH cocTaBIstoLIei
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIC MOHSITHS,
dbyHIaMEeHTaJIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHE S3bIKA HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOIO 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 MMPUPOJE, B MPAKTUUECKOMN U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa LeNel U 3aJad U3y4eHUs IpeaMeTa 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 COJepKaHus oOyueHwus,
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
MPAKTUYECKUX 3a7au.

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

amanTanus  OOydJalromuXcs K  YCJIOBHSM  JWHAMHYHO  Pa3BUBAIOIIETOCS  MUDA,
GbopMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMOoOpa3OBaHUIO,
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 BHJIOB JACATEIHHOCTH: PEIICHUS MPOOIIeM,
MoWcKa, aHalW3a W 00paboTku WHGPOpPMAIMHU, HEOOXOAUMBIX Ui TPUOOpPETEHHS OIbITa
JeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKXKe JJI1 OLEHKH C
MO3UIIMHA SKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00ydJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIOJIb30BATh 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, AaKKypaTHOCTH, 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
MPUPOJONOIB30BAHMS, IMOMOJHEHUSI IHEPreTUYECKUX PECypCOB M COXpaHEHUs MPUPOIHOTO
paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHONICHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIbITa UCIOJIb30BAHUSA MOJYUYEHHBIX 3HAHUN ISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYaIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

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, cocrapisier 68 yacoB: B 10 kmacce — 34 yvaca (1 yac B Hepemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).

1. COAEP)KAHUE OBYYEHMUS
10 KVTACC (34 yaca)
OPI'AHUYECKASA XUMUSA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMMHU

[IpenmeTr opraHMuYecKoil XUMHUHU: €€ BOSHUKHOBEHHUE, PA3BUTHE M 3HAUYCHUE B IOJIYYECHUU
HOBBIX BEIIECTB U MaTepHaoB. Teopus CTpOEHUs OpraHuuecKux coequHennii A. M. byrneposa,
e€ OCHOBHbIE MOJIOKEHUs. CTpPyKTypHbIE (OPMYJIBI OPraHUYECKUX BellecTB. ['omororus,
n30Mepusa. XMMHUYECKas CBSA3b B OPTaHUYECKUX COCTMHEHUAX — OJIMHAPHBIE U KPATHBIE CBSI3U.

[lpencraBaenne o  kiaccudukanum — opraHudeckux — BemiectB.  HomeHkmartypa
OpPraHMYECKHUX COEIMHEHHH (CHUcTeMaTHuecKas) M TpHUBHMAJbHbIE Ha3BaHUSA BaXKHEUIIMX
IIPEACTABUTENEH KIACCOB OPIraHUYECKUX BEIIECTB.

OKCrepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUI: O3HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJEKYI
OpPraHMYeCKHUX BEIIECTB, HAOJIOJEHHWE U ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB IO
MPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHUU (IJIaBJIeHHUE, OOYTIIMBAaHUE U TOPEHUE).

Yraesoaopoasl

AJTKaHBI: COCTaB M CTPOEHHUE, TOMOJOIMYECKMH psa. MeTaH um 3TaH — mpocTeumme
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakiuu 3aMelIeHUs |
TOpEeHUs ), HaXOXJACHUE B IPUPO/IE, IOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUHN pAll. DTUIEH U NPONWIEH — MpOCTEeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHME CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPaTAlluH, OKUCIIEHUS U MOJIMMEPHU3ALlNN ), TIOIYYEHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXHEWIINE XUMHYECKHE
cBoiicTBa (peakius noaumepusanuu). [logydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKHUHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTUYECKMH psia. AlETuieH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUECKUE U XUMUYECKHE CBOICTBA
(peakuuy ruIpupoOBaHus, ralOTeHUPOBAHUS, TUAPATALMHI, TOPEHNUS ), TOJyUYCHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHEC W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHMUSI M HUTPOBAHUS), MOJIYYEHHE M IpPUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue ceolUcmea (peaKyuu 2aio02eHUpoS8anus U HUMpPOBAHUs), NOIyYeHue U



npumeneHue. TOKCUYHOCTh apeHOB. ['eHeTMueckass CBI3b MEXAY YIVIEBOAOPOJAMHU,
HpI/IHaI[JIC)KaH_[I/IMI/I K pa3JII/I‘IHBIM KJIaccaM.

[TpupoaHble UCTOYHUKH YTIeBOAOPOAOB. [IpuponHblii ra3 U monyTHbIE He(TAHBIEC Ta3bl.
Hedtp u e& mnpoucxoxaenue. CrnocoObl mepepabOTk HedTH: TEPEeroHKa, KPEKUHT
(TepMHUYECKHH, KaTATUTHIECKH ), uposn3. [IpoaykTel epepaboTku HeTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITYy. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepaboTKy.

3KCHepI/IMeHTaHBHHe METOAbI 1/13y11eH1/151 BCIICCTB U UX HpeBpaLHCHHfII O3HAKOMIJICHUEC C
oOpasmamu 1uracTMacc, KaydykoB W pe3uHsbl, koyueknnn «Hedtb» u «Yronby, MoaenupoBaHue
MOJIEKYJI YTJICBOJIOPOJIOB W TaJOICHONPOU3BOHBIX, IPOBEJACHUE MPAKTHYCCKOW pPaOOTHI:
MOJYyYECHHE ITUIEHA U U3YYECHHE €TO CBOMCTB.

Pacuérnrie 3amaun.

Bbluucnenuss 1o ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
UCXOJIHOTO BEIECTBA WJIM IMPOJYKTa PEAKUMU I10 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU IPOAYKTOB PEAKIIMH).

Kucaopoacoaep:xamme oprannyeckne coeinHeHUs!

[IpenenpHble OHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (peakUMU C aKTUBHBIMU METaJUlaMH, TaJoreHOBOJOPOAAMHU, FOpPEHHUE),
npuMeHeHue. BogopoiHble cBsI3u MeX Ay MOJIEKYyJaMHu CIUpPTOB. JlelficTBUe METaHOJIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKOIb W TIHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHU METAJIJIaM1, KaUeCTBEHHAs peakius Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBME Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
STUJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOHCTBA. TOKCHMYHOCTh
denona. [Ipumenenue genomna.

Anpaeruasl U kemowuwl. DopManbAeruj, aueTAIbIETH]: CTpPOEHUE, (QU3NYEecKHe Hu
XUMHYECKHE CBOMCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHMS, KAaUECTBEHHBIE pEaKIIHMH),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThL. MypaBbUHAast M YKCYCHAsl KUCIIOTHI:
CTpoeHHe, pU3NYecKre U XUMUYECKUE CBOMCTBA (CBOICTBA, O0IIME ISl Kiacca KUCIIOT, peakius
sTepuduKanmm), mojdydyeHue u npuMmeHeHue. CreapuHOBas U OJIEMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEUCTBUE.

CrnosxHble 2¢upbl Kak NMPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MIPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poiab KUPOB.

VYrneBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, IU- U Moucaxapubsl). ['moko3a —
IPOCTEUIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaoM Mmeau(ll), oxkucieHne amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHME TJIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunrte3. PpykTo3a Kak U30Mep TIIHOKO3BI.

Kpaxman u nemnono3a kak npupoaHble noaumepsl. CTpoeHne Kpaxmaia U LEJUII0JIO3bI.
dusnueckue 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEAaKLUs C HOI0M).

OKclepUMEHTAIbHbIE METO/bl M3Y4YEHHs BEIIECTB M HMX IPEBpAlllCHHH: NPOBEJECHHUE,
HaOJIoZIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KauyeCTBEHHBIC
peakluuy OJIHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHona okcuaoMm wmenu(ll)), MHOroaroMHbIx
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue



aMMHadHbIM pacTBopoM okcuaa cepebpa(l) m ruapoxcumom wmenu(ll), B3ammopeiicTBue
Kpaxmajia C HOJOM), MPOBEICHUE TPAKTHUECKON pabOThI: CBOWCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnble 3a1aun.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIIMH).

A3zoTcoaeprkalie OpraHn4ecKue CoeInHEHHMs.

AMUHOKHMCIOTBI Kak aM@OTepHble OpraHudyeckue coeluHeHus. Pusndeckue u
XUMHUYECKHE CBOICTBA aMUHOKHMCIOT (Ha »puMepe INIMLKHA). buonorumueckoe 3HaueHue
aMUHOKHCHOT. IlenTuaml.

benku kak mpupoJHbIE BBICOKOMOJEKYJspHbIe coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKME CBOMCTBAa O€JIKOB: TUAPOJU3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMK Ha OENIKHU.

OKCHepUMEHTAJIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX IPEBpALICHUI: HAOMIOJIEHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OCHOBHbBIE TIOHSATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUMHEHHI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpelHsAs MoJieKyssipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEepU3alus U OJUKOHICHC AL,

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: O3HAKOMIIEHUE C
oOpa31LamMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIe CBA3H.

Peanu3zanus MeXINpeIMEeTHBIX CBsS3€i MpU M3ydyeHUM opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IMOHATHH, TaKk U
MOHSTHUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIS1 OTJIEJIBbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOue ecTecTBEHHO-HAY4YHbIE TOHATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalM3, CHUHTE3, KJIacCUpUKAIMs, MEepUOJUYHOCTh, HAOIIOACHUE, H3MEpPEHHE,
HKCIEPUMEHT, MOJICTTUPOBAHHE.

®duznka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUe BETUUMHBI U €IUHUIIBI
UX U3MEPEHUsl.

buonorus: knerka, opraHusMm, Ouocepa, oOMEH BelIeCTB B OpraHuszMme, (hOTOCHHTE3,
OMOJOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIeBOIbI, KHUPbI, PepMEHTHI).

['eorpadus: MuHepabl, TOpHbIE TOPOIbI, TOJE3HBIE HCKOMAEMbIE, TOILUIUBO, PECYPCHI.

TexHOoOorHs: MHUILEBbIE MPOAYKThI, OCHOBBI PAl[HOHAIBHOTO MUTAHUS, MOIOIINE CPE/ICTBa,
JIEKApCTBEHHBIC H KOCMETHYECKHE MPETapaThl, MaTepUaITbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC (34 uaca)
OBIIIASA U HEOPTAHUYECKASA XUMUSA
TeopeTnueckne 0CHOBbI XUMHH
XuMmudeckuii dmeMeHT. AToM. Snmpo aroma, HW30TONBI. DJEKTpOHHAs 000JIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIC OpOuTany, S-, pP-, d- anemerTbl. OCOOCHHOCTH



pacrpeziesieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax AJIEMEHTOB IEPBBIX YETHIPEX MEPHOIOB.
DJeKTpoHHas KOH(UTYpaLKs aTOMOB.

Ilepnonnueckuii 3akoH u Ilepumommueckas cucrema XUMHUYECKUX 3ieMeHToB [ U
MenpeneeBa. CBs3p nepuOaUYecKOro 3akoHa U Ilepuonnueckoil CHCTEMBI XUMHUYECKHX
snemeHToB JI. M. MenaeneeBa ¢ COBpeMEHHOM TEOpUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU IIPOCTHIX U CIOYKHBIX BELIECTB
10 TpyNIaM U nepuojam. 3HaueHUe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CtpoeHue BellecTBa. XUMHUYECKass CBS3b. BHUIbl XUMUYECKOW CBs3U (KOBaJECHTHAsS
HENoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa3oBaHMs KOBaJCHTHOMN
XUMHUYECKON CBsi3M (OOMEHHBIA M TOHOPHO-aKIENITOPHEIN). BomopoaHasi cBsi3b. BalleHTHOCTD.
DneKTpooTpULaTENIbHOCTh. CTeNeHb OKUCIEHUS. IOHbI: KAaTUOHBI U aHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOCHHMS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUMbl KPUCTAIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEIIETKH.

[TonsiTve o aucnepcHbIX cucTeMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpbI. MaccoBas 10Js
BEILECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkiatypa HeopraHMYeCKHX
BEUIECTB. ['eHeTHYecKas CBS3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKALUX K Pa3IUYHBIM
KJIacCcaM.

Xumuyeckas peakius. Knaccudukanus XUMHYECKHX pPEaKIUil B HEOPraHUYeCcKOW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHMSI MAcChl BELIECTB, 3aKOH COXPAHEHMS U MPEBpPALICHUS
SHEPTUU MIPU XUMHUYECKUX PEAKITHIX.

CkopocTh peakiuu, €€ 3aBHCUMOCTh OT pPa3IM4YHbIX (akTopoB. OOpaTUMble peakKlUu.
XnMmuueckoe paBHOBecHe. DaKTOpbI, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
ITpunun Jle [larense.

OnekrponauTnueckas aucconuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpanbHasl, IIeT0YHasl.

OKHMCIHUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIBHBIE METOJABl M3YYEHHUs BEILIECTB M UX IPEBpAILEHUM: JAEMOHCTpaLus
tabmuiy «llepuoguyeckas cucrtema xumuueckux snaemeHToB [[. U. MenneneeBa», muzyueHue
MoJiele KPUCTAJUIMUECKUX pelEToK, HaOJMIoJeHHe U OINKCaHUuEe JEMOHCTPALMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHWe MEepOKCHIa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
OIpEEIIEHUE CPEbl PACTBOPOB BEIECTB C MOMOLIBI0 YHHBEPCAIBHOTO MHJMKATOPA, PEAKLIUU
MOHHOTO OOMeEHa), MpoBe/leHUE MPaKTHUUeCKOoil paboThl «BnusHue pa3nuyHbIx (aKTOpoB Ha
CKOPOCTh XUMUYECKOU PEAKIUI.

Pacuérnbie 3anaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIINI, B TOM YUCIIE TEPMOXUMUUYECKUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MacCOBast A0S BEILIECTBAY.

Heopranuveckasi xumust

Hemerannel. [lonoxenne HemerauioB B llepnoanueckoil cucteMe XHMMHYECKUX
sanementoB Jl. M. MenneneeBa U OCOOCHHOCTH CTpOeHHMsS aToMOB. (DPu3nyeckue CBOWCTBA
HEMETaJUIOB. AJUIOTPONHS HEMETAIOB (Ha IpUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXHEHITMX HEMETa/UIOB (TaJIOTCHOB, Cephl, a3oTa, ¢ocdopa,
yIJIepoaa U KPEMHHUS) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOAEP/KAINX KUCIOT, BOJOPOIHBIX
COCTMHECHUN).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCMHEHU.



Meramnel. [lonoxenne metamioB B [lepuoandeckoi cucremMe XMMUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 00O0JIOUEK aTOMOB MeTauioB. Oomue
¢usnueckue cpoiictBa MeTauoB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUHU DS HampsHKeHUH
METaJII0B.

XWMHYECKHE CBOWMCTBA BAXKHEUINIUX METAJIOB (HATPUH, KaJWid, KajabIlUMd, MAarHUM,
ATIOMUHHM, LIUHK, XPOM, JKEJ1€30, MEJIb) U UX COCIMHECHUM.

O61me cocoObl moyYeHHst MeTaJuI0B. [IpuMeHeHne MeTalIoB B ObITY M TEXHUKE.

OKCNEPUMEHTAJIbHBIE METOJbl H3YYEHHUS BELIECTB M WX MPEBpPAlICHUI: H3y4YCHHUE
KOJUTeKIIMU «MeTauibl M CIUIaBbl», OOpa3IloOB HEMETA/UIOB, PEIICHHE 3KCIEePUMEHTATbHBIX
3aa4, HaONIOJICHWE W  ONHCAHWE JCMOHCTPAIIMOHHBIX ¥ JIA0OPaTOPHBIX  OIBITOB
(B3auMOJIeCTBHE THUAPOKCHIA ATIOMUHHS C PACTBOPAMM KHUCJIOT M IIEJIOYeH, KauyeCTBEHHBIC
peaKIMy Ha KaTHOHBI METaJLIOB).

PacuérHrble 3amaumn.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHS U KM3Hb

Ponps xuMuu B o6ecriedeHN SKOJOTUUYECKON, SHEPTETUUECKOM U MUIEBON 0€30MacHOCTH,
pa3BuTUU MeAuIUHBL. [loHSATHE O Hay4YHBIX METOJax TIO3HaHUS BEIIECTB M XHUMHUYECKHX
pEeaKIuu.

[IpencraBnenuss 00 OOMUX HAyYHBIX MPUHLHUIAX [POMBIIJICHHOTO TOMYyYEHUS
Ba)KHEHUIITNX BEIICCTB.

UenoBek B MHpE BEHIECTB W MaTEPHAIOB: BAKHEHIINE CTPOUTEIbHBICE MaTepHUaIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI00pEHUS.

XuMHST U 3]I0POBbE HYEJIOBEKA: IMPABWJIA HWCIOJIb30BAHUS JICKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBOM XMMHUH B TIOBCEHEBHOM KU3HHU.

MexnpenMeTHbIE CBS3U.

Peanuzarus MeXIpeIMETHBIX CBS3€H MPH U3YYSHHH OOIIEH U HeOpraHMYECKON XUMUU B
11 kyacce oCyIecTBIsI€TCS Yepe3 MCIOIh30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATUH,
TaK W TOHSTHH, SBISIIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HHKIIA.

OO0mue ecTecTBeHHO-HayYHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaJmn3, CHUHTE3,  Kiaccu(uKaius, MNEePUOJUYHOCTh,  HAOMIOIEHHWE,  DKCIIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, SIBIICHUE.

®du3nka: Marepus, SHEPrusi, mMacca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUI YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (U3MUECKUE BETUIHHBI U €UHUIIBI X U3MEPEHHUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KocHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

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

TexHoMorUs: XAMHUYECKast MPOMBIIIIEHHOCTb, METaJUTypTrHs, MPOU3BOJICTBO
CTPOUTEIBHBIX MAaTepHaJIOB, CEIIbCKOXO3SMCTBEHHOE MIPOMU3BOJICTBO, MHIIEBas
MPOMBINIICHHOCT, (papMarieBTU4ecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKLIMOHHBIX MAaT€pUaIOB, AJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAHOTEXHOJIOTHH.



2. TINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMEBI 110 XUMUUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

2.1JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOy4YalOMIMMUCS
IpoTrpaMM CpPEIHEro OOIIero oO0pa3oBaHMs (JIMYHOCTHBIM, METAIPEIMETHBIM U TPEAMETHBIM).
HayuHno-meronuyeckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOXO/.

B cooTBercTBUM € CHCTEMHO-AEATENBHOCTHBIM IOJIXOAOM B CTPYKTYpEe JHUYHOCTHBIX
pEe3yabTaTOB OCBOCHHsS TIpeAMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0O0mero oOpa3oBaHHS
BBIJICJICHBI CIIEAYIOIINE COCTABIISIONINE:

OCO3HaHME O0YYAIOLUIMMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTENILHOCTH U CaMOOIIPEIEIECHUIO;

HAJIMYME MOTUBAINH K 00yUEHHIO;

[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAyKU XMMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBAaTHCS B CBOEH JeSTEIbHOCTU
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYNbTYyphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeaMera «XWUMUS» JOCTHTAIOTCS B EIUHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATEIILHOCTH B COOTBETCTBHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM M HJeajaMU POCCHICKOro
IPaXJIaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMU IOBEJIEHUS,
CHOCOOCTBYIONIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JTUYHOCTH 00YYaIOIUXCSI.

JIMuyHOCTHBIE Pe3yibTaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT chOpMUPOBAHHOCTh
OMbITa MO3HABATENIbHOM M MPAKTUYECKOW JEATENbHOCTH OOy4arolMXCs M0 pealnu3aluu
NPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIEC B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOIUMHUCS CBOMX KOHCTHUTYIIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHN B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATENIbHBIX 33/1a4, BBIMOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh M MIPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY M apTYMEHTBI IPYTHX
NIPY aHAJTN3€ Pa3IMYHBIX BUJOB YU4EOHOH NEesTETLHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAYYHOMY HACJIECIUI0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HMs K Ipoleccy TBOpYECTBA B 00JACTH TEOPUU M IMPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHUS HAYKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0JEHUH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Aa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHajau3e
UHOPMALIUHU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM O0T€UECTBEHHON XHMUHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MMOBEACHHUS;

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

TOTOBHOCTH OIICHMBAaTh CBOE IOBEJICHHE U MOCTYNKUM CBOMX TOBApUINEW C MO3HUIMN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATUX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIECHHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3[I0POBBIO;

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, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

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

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKONW JESATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUYECKOHN U JPYTrUX BUAAX JIEATEIbHOCTH;

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 ITPUMEHEHHsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30oBaHMUS,
Oyaymeit mpodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEHN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

9KOJIOTUYECKH IIeTIECO00Pa3HOTO OTHOMICHHS K TIPUPOJIE, 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;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON 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(OPMHPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
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 W YEIOBEKA, B IIO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH M
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBWIIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBICHHOCTH W BAXXHOH pPOJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOM
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: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MHUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHUS ie7aTh 000CHOBAaHHBIE 3aKITFOUEHHS 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 ITIO3HAHUIO U MCCIIE0BATENBCKOM ACSTEIBHOCTH;

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
JIEATEIbHOCTH.

2.2.METANNPEJMETHBIE PE3YJIbTATbHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS y4uyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauYMMBble 175 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIAUCUUIUIMHAPHBIE
(MeXTnpenIMeTHbIE) O0IIeHaAYYHbIE TTOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MHUpa
U crieruuKy METOJOB TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUS, SBJICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TCOPHS, UCCIIeIOBAaHUE, HAOJIOICHNEe, H3MEPEHHE, SKCIICPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIEeWCTBUA (mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIE,
perynatuBHble), oOecreunBaronye (GopmupoBaHue (QYHKIHOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCS  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC YyueOHBIE JACWCTBUS B IIO3HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMU yUE€OHBIMHU
IMMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA }IGI)’ICTBPISIMI/I.

OBi1aieHHe YHHUBEPCAJIBHBIMU YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYecKNe TeCTBUS:

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

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



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JIOIMUYECKOIO MBIIUIEHUS — BBIACIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBAaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHITUS ISl OOBSICHEHHSI OT/ICIbHBIX (JaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIINI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKHE PACCYXIEHUS (MHAYKTHBHBIC, ICIyKTHBHbIC, IO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUSI B PacCMaTPUBAEMBIX SBICHHAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3yeMble B XUMHHM CHUMBOJIMYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4eckass (GopMyna, ypaBHEHHE XHMHUYECKOH peakluu — TpU pPEleHHH 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 IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIUIILHOCTH BBICKA3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEICHHS YYCHUYECKHX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOIecca, 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,
HPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO pPA3IMYHBIX BHIOB W (OPM TIpEACTaBICHUS, KPUTUYECCKH
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

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

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

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

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeACTBa Ipu padoTe € XUMHUYECKOM
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

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



BBICTYNIaTh C MPE3EHTAIMeil pe3yabTaTOB MO3HABATEIBHOM AESITEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO HWJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIMIOJHEHUH XUMHUYECKOTO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3Yy4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYJIHUPOBATh BBIBOJBI MO pe3ysbTaTaM IMPOBEAEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MMO3ULIUHN B X0Z€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

OBjaleHHe YHHUBEPCAJbHBIMY PEryJsiTHBHBIMU J€HCTBUAMM:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBJISATH CBOIO IMO3HABATENIbHYIO JEATEIbHOCTD,
ompezenss €€ UeNU U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpUTM JEUCTBUN IPU BBHIMOJHEHUHM YU4EOHBIX M HCCIIEOBATEIbCKUX 3a7ad,
BEIOMpaTh HanOomee YPPEKTUBHBIN CIIOCOO WX PEIICHUsS ¢ yYETOM MOTyYeHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEHM JEATEJbHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOIEHKH.

2.3.1IPEJMETHBIE PE3YJIbTATbBI
10 KITIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XuMHUs OTPAXkKaIOT:

c(OpMUPOBAHHOCTh MPEACTABICHUI O XWMHUYECKOW COCTaBISIOLICH eCTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJU XUMHUU B IMO3HAHUU SIBJICHUU NPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIMMOH IS
pelleHusT TPAaKTHYECKUX 3adad M HSKOJIOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIOJIAraroNIue
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UYKa aTOMa, MOJIEKYJIa, BAJIGHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEPOAHBIH  CKEIeT,
(GyHKIMOHATBHASA TPYMIMa, pajuKal, W30MEpHUs, MU30MEpPHI, TOMOJOTHYECKHI psil, TOMOJOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEpKAIINe COSAMHEHHUSI, MOHOMED, TIOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XWMHH; MHPOBO33PEHUYECKHE 3HAHMUS, JEKAIlUe B OCHOBE TMOHHUMAaHUS
MPUYHMHHOCTH ¥ CUCTEMHOCTH XUMHUYECKUX SBICHHUM, (DaKTOJIOTUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM MCIOJIB30BAHNN BaXKHEHIIINX OPTaHUYECKUX BEUIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENHHOCTU YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISABIIATH XapaKTEPHBIC MPU3HAKN MOHSATHH, YCTaHABIMBATh
WX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIINE MTOHSATHS MPU OMMCAHUHU COCTaBa, CTPOCHUS 1
MpEBpAICHUI OPraHNYEeCKUX COCTUHEHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOIB30BAaTh XUMHUYECKYIO CHUMBOIUKY JJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (OPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEAKIIMW, U3TOTaBIMBATh MOJEIN MOJEKYJI OPTaHWYECKHX BEIIECTB
JUTSL WUUTIOCTPALIUU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHUI YCTaHABIUBAThH MPUHAIICKHOCTh H3yUYEHHBIX OPraHUYIEeCKUX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K ONpeAeNéHHOMY KJacCy/Tpynie CoeIuHEeHUI
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXkalllhe COEAMHEHHS, BBICOKOMOJIEKYJISIPHbBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus MO cuctemarmueckoil HomeHknatype (IUPAC), a takxke
MPUBOJUTh TPUBUAIBHBIC HA3BAHHS OTMCIHHBIX OPraHMYECKHUX BEIISCTB (ITUIICH, MPOIHIIEH,



aleTUJICH, STWICHIVIMKOIb, TIUUEpUH, (QeHod, ¢GopManbAeruj, aleTaabIeruil, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3M B OPraHUYECKHX
COoeIMHEHUX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TIPUMEHSATH TOJOXCHHUS TEOPUU CTPOSHUS OPraHUYEeCKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTpOCHHE, (UBUYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUYHBIX KJIACCOB OPIaHMYECKUX BEIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyraguen-1,3, OeHsod,
METaHOJ, 3TaHOJ, YTUJICHTIIUKOIb, TJIUIEPHUH, (PEHON, aleTalbIeru]l, MypaBbHHasl U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKHUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX POPMYIT;

c(OpMHUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb HCTOUYHUKHU YIIEBOJOPOIHOTO CHIPbS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bE€Ma, KOJMMYECTBA HMCXOJHOTO BEIIECTBA WU NPOAYKTA PEAKIUH MO HU3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB MIIH MPOTYKTOB PEAKIINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMSI, WCIOJB3yeMbIX B XHMHUHM TIPU HM3YUYCHUHM BEIIECTB U XHUMHUYECKUX SBICHUUN
(HaOnrofieHHe, W3MEpEHUe, OKCIEPUMEHT, MOJACIUPOBAHUE), HWCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMHUYECKON MOCYAOH U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 00OpalleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW DSKCIEPUMEHT
(mpeBpaleHns OPraHMYECKUX BEIIECTB MPU HArPEBaHWH, MOJTYYCHUE ITHIICHA U M3YyUYEHUE €T0
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYECKUX BEIIEeCTB, JEHATyparus OeJIKOB Mpu
HArpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUU C MpaBUIAMHU TEXHUKH 0€30MacHOCTH
MpU OOpAIllEHWH C BEIIECTBAMH W JIA0OPAaTOPHBIM 000PYIOBAHUEM, MPEJICTABISITE PE3YIbTAThI
XUMHYECKOTO JKCIepUMEHTa B (OpME 3almuCH YpPaBHEHHUM COOTBETCTBYIOIIMX pPEAKIUA |
(dbopMyITHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyIo U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBoil MHpopmanuu, UHTEepHET U Apyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOJIO/aTh MpaBUia HKOJIOTMYECKH IIeJ1ecO00pa3HOro
MOBEICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllel NpUPOJHOM Cpelpl, OCO3HABATH OIMACHOCTH BO3JCHCTBHS Ha KUBBIE OPraHU3MBbI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crocoObl YMEHBUICHHUS U MPEJOTBPAIICHHS] UX BPEAHOIO BO3JIECHCTBUS HAa OpraHU3M
YeJIOBEKa;

JUIsE 0OYYaIONIUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBbS: YMEHHE NPHUMEHSTH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA;



JUISL  CIENbIX W CIA0OBUIANIMX OOYYaroONIUXCs: YMEHHE HCIIOJNIb30BaTh pelbedHo-
TOUYECUHYIO cucTeMy oO0o3Hauenuit JI. bpaiins aiis 3anucu XuMuaeckux Gopmyi.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XHMHUYECKOH COCTaBISIONIEH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUM B IO3HAHUM SIBIEHUH HpPUPOAbI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOJUMOM [Uis
pelIeHUs] NPAKTHUYECKUX 3a7ad M SKOJIOIMYEeCKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHON Cpeae;

BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINe
HOHSTHUS (XMMHYECKHUIT DJIEMEHT, aTOM, H30TOIl, S-, P-, d- AJIEKTPOHHbIE OPOUTATIH aTOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJIGHHS, XUMHYecKas CBs3b (KOB&JIEGHTHAs, HWOHHAsA, MeETAJNIM4YecKas, BOJOpOJHAs),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HERJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs JUCCOLMALMSA, OKUCIIHUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoguyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHWs W INPEBPALICHUS DHEPIUMM IPU XUMHUYECKHX
peaKlMAx), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMA,
JeXale B OCHOBE ITOHMMAaHHUS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX SIBJICHUH,
(dakToJIOrMYecKre CBEJIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BaHUU
Ba)XHEHIINX HEOPIraHWYECKUX BEIECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OPMHPOBAHHOCTh YMEHU BBISABIATH XapaKTE€pPHbIC MPU3HAKK MOHATUH, yCTaHABIMUBATbH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MpPHU ONHUCAHUU HEOPraHMYECKUX
BEILECTB U UX IPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHI HCIOJB30BaTh XMMHUYECKYIO CHUMBOJUKY JUJISl COCTABIICHUS
dopMyn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEeMaTHUYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHblC Ha3BaHWs OTACIbHBIX HEOPTaHWYECKHX BeIlecTB (yrapHblid ras,
VIJIEKUCHIBIA Ta3, aMMHUaK, TaméHas M3BeCTh, HErali€Has H3BeCTb, MUThEBas COJa, MUPHUT U
ApyrHe);

c(OpPMHPOBAHHOCTb YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
HJIEMEHTOB B COEIMHEHUX PA3JINYHOTO COCTABa, BUJ XUMUUYECKON CBSI3U (KOBAJICHTHAs, HIOHHAS,
MeTaJIJINYecKasi, BOJOPO/JHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakTep cpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COECIUHEHMI;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHA/JIEKHOCTh HEOPTaHMUYECKUX BEIIECTB
[0 X COCTaBY K OINpeAeEHHOMY KJIacCy/TpyIIe coeuHeHUN (IpOoCThie BEllecTBa — METAJLIbl U
HEMEeTAaJlJIbl, OKCH/JIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHBIE TUAPOKCHADI, COJIH);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICT Nepuoaudeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CHCTEMATU3HUPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTHUYECKYIO () YHKIIHH,

COPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUecKuX 3nemeHToB /1. 1.
MeHeneeBa, HMCHONB3Ys NOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYECKUE



YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHMUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO nepuogaM U rpynnaMm llepuoguyeckoil cUCTEMbI XUMUYECKHUX AeMeHToB []. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHMIl XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB PAa3JUYHBIX KJIACCOB, MOJATBEPXKIAaTh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIYy HEOPraHMYeCKMMM BEIECTBAMM C IIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOLIMX XUMHUUYECKUX PEAKIIUI;

c(OpMUPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATH XUMHUUYECKHE PEAKIUU IO Pa3IuYHBIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyroluX BeUIecTB, TeIIoBOMYy 3(hdexTy peaxuuwu,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPAaBHEHHS PEAKIUN Pa3IHUUHBIX THUIIOB, ITOJIHBIC
U COKpallEHHBbIC YPaBHEHUS pEaKlUi MOHHOTO OOMEHa, YUMTHIBAas yCIOBHS, MPU KOTOPBIX 3TH
peakLUMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN IPOBOAMUTH pPEAKLUH, MOATBEPKAAIOIINE KayeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH OIBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii OCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON pPEaKIMU OT
pa3iauyYHbIX (DAKTOPOB; XapakTep CMEMICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaTb XMMHMUYECKHE TMPOILIECCH, JIekKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJY4YE€HUs CEPHOW KHUCIOTHI, aMMHaKa, a Takke cHOPMHUPOBAHHOCTh
Mpe/CTaBICHUH 00 OOIMX HAy4YHBIX MPUHIHUIAX W SKOJOTHYECKHX MpoOJieMax XUMHUYECKOTO
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCICHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Nsl BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B NPU XUMHYECKHX
peakIMax, Macchl BellecTBa WiIM 00bEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEIECTBa, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIUIOBOTO d(deKkTa peakiuuud Ha
OCHOBE 3aKOHOB COXPaHEHHsI MACCHI BELIECTB, IPEBPAILCHUS U COXPAHEHUS YHEPTUH;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAAThH MpaBUJIa MOJB30BAHUS XUMHUYECKON MOCYA0U U
n1abopaTopHBIM 000pyIOBaHUEM, a TAKXKe MpaBuiia 0OpaIleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TIO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJIHATE XUMHUYECKUNA OSKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCAIBHOTO UHAUKATOPA, BIUSHUE Pa3IMYHbIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud MOHHOTO OOMEHa, KAa4eCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
6€30IaCHOCTH MPH OOpaIlleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pyI0BaHUEM, IPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO HKCIEPUMEHTa B (hopMe 3amucH ypaBHEHUN COOTBETCTBYIOIIUX
peaxuii 1 GOpMyIHPOBATH BBIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAaIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpeACTBA MacCOBOM KOMMyHHKauuu, MHTepHEeT u

ApYTHX);



c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUia JKOJOTHYECKH IIEIecCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOW [EATEIBHOCTH B IIENIIX COXPAHEHUS CBOETO 370POBBS U
OKPY>KaloIlle MPUPOJIHON Cpelibl, 0OCO3HABATh OMACHOCTh BO3JICUCTBUS Ha >KUBBIE OPTraHU3MbI
ornpeeNéHHBIX BEUIECTB, MOHMMAas cMbIch mokasarens [1JIK, moscHATs Ha mpumepax crocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBHUS HA OPTaHU3M YelIOBEKa;

JUIsl 00y4aroIMUXCcs C OMPAHMYEHHBIMA BO3MOXHOCTSIMU 37I0POBbS: YMEHHE IPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/aX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIIETIBIX M CJa0OBUAAIIMX OOYYaIOIIUXCS: YMEHHE HCIONb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

3. TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Koa- JJIeKTPOHHbIE
Ne Tema ypoka BO uudposeie
n/n yacoB  oOpa3oBaTe/ibHbIE
pecypchl
Pa3nea 1. Teoperuyeckue 0CHOBBI OpraHnyeckoii Xumum (3 yaca)
1 [TpenmMeT opraHn4ecKol XUMuUH, €€ BOSHUKHOBEHUE, 1
pa3BUTHE U 3HAUYECHUE
5 Teopus cTpoeHUsT OpraHUYECKUX coenHeHnit A. M. 1
bytnepoBa, €€ OCHOBHBIE IIOJIOKEHUS
[IpencraBnenue o kaccuPUKAUN OPraHUIECKUX 1
3 BemecTB. Homenkiarypa (cucreMaruueckas) u
TPUBUAJIbHBIE HA3BAaHUSI OPTaHUYECKUX BEILIECTB
Pa3nen 2. Yraesonopoasi (13 yacos)
4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH PAJ 1
5 MertaH 1 3TaH — NPOCTEHIINE NIPEACTABUTEIHN AJIKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
5 OTWIIEH U MPONMIIEH — MPOCTENIINE NPEACTaBUTEIN 1
AJIKEHOB
3 [IpaxkTuueckas padora Ne 1. «[lonyuenue sTuieHa u 1
W3yYEHHE €ETO CBOWCTB)
9 Ankanuensl. Byranuen-1,3 u metunOyranuen-1,3. 1
[TosryuyeHne CHHTETUYECKOTO KaydyKa U Pe3UHBI
AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS, 1
10 TOMOJIOTHUECKUN psijl. ALETHIIEH — IPOCTeHIniA
IIPEICTaBUTEND aJKHHOB
11 Bpluncnenus o ypaBHEHHUIO XUMUUECKOU PEaKLIUU
12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB
13 I'enernueckas cBA3b yIriI€BOAOPOAOB, IPUHAIEKALINX
K pa3jIM4HbIM KJ1accaM




[IpupoHbIE UCTOYHUKH YIVIEBOJLOPOIOB: IPUPOIHBII

14 ra3 ¥ MonyTHbIE HeTAHbBIC Ta3bl, HEPTH ¥ MPOAYKTHI €€
nepepadboTKu

15 O06o001IeHre U cucTeMaTU3alus 3HAaHUHN TI0 pasJieny 1
«YTIIEeBOIOPOABD)

16 Kontposnbnas padora Ne 1 mo pasneny 1
«YTIeBOJOPOIBI»

Pasznea 3. Kuciiopoacoaepxamue opranudeckue coeqnHenus (13 yacon)

Pabora Hazg ommOKkamMu KOHTPOJIbHOU paboThl Ne 1. 1

17 [IpenenbHbIe OAHOATOMHBIE CIIUPTHI: METAHOI U
aTaHoj]. BogopoaHas cBA3b

18 MHOroaToOMHBbIE€ CIIUPTHI: ITUICHTITUKONb U TIUIEPUH

19 DeHOI: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE U
XUMHYECKHE CBOWCTBA, IPUMEHEHHE

20 Anpaeruapl: GopMambACTH U alleTaIbICTHI. ATICTOH

21 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI:
MypaBbUHAs U YKCYCHas

99 [IpakTuueckast padora Ne 2. «CBolicTBa pacTBopa 1
YKCYCHOM KHUCIJIOTBI»

93 CreapuHOBas U OJIEMHOBAsL KUCIOTHI, KaK 1
NPEJCTaBUTENN BBICIINX KApOOHOBBIX KUCIOT

24 MBpl1a Kak coJId BBICIIMX KapOOHOBBIX KUCIIOT, UX 1
MOIOlIee ACHCTBUE

o5 CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX 1
KHUCIOT. ['Maponu3 ciokHbIX 3pUpoB

26 XKupsl: ruaponus, npuMeHeHue, OnoJoruyecKas poib 1
KHPOB
VYrneBonpl: cocTaB, kinaccuduxaius. Baxxueiimme 1

27 IpeJICTaBUTENN: TII0K03a, PPyKTO3a, caxaposa.
Kpaxmain u 1emono3a Kak NpHpoIHbIE TOJTUMEPhI

28 O06o0meHre 1 cucTeMaTr3alis 3HaHUH 110 pa3eny 1
«Kucnopozaconepxaiiye opraHM4eCK1e BEIIECTBa

29 KonTtponsHas padora Ne 2 o pazaeny 1
«Kucnopoacoaepxaiine opraHMuecKue COeTUHEHUS»

Pasnen 4. A3oTcoaeprkamme opranudeckue coequHeHus (3 yaca)

30 PaboTa Hax ommbkaMu KOHTPOJIBHOU paboThl Ne 2. 1
AMUHBI: METUJIAMUH U aHUINH

31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHu4YeCcKHe 1
COEIMHEHUs, UX OMojornyeckoe 3HaueHue. [lentusl

39 benku kak npupoHbie BBICOKOMOJIEKYIISIPHBIE 1

COCOAMHCHU A




Pa3nen 5. BoicokomoJiekyasipHble coequHeHus (2 yaca)

33

34

OCHOBHBIE TOHATHUSI XMMUHU BBICOKOMOJICKYJISIPHBIX 1
COEeIUHEHUI

OcCHOBHBIE MCTOAbI CUHTEC3a BBICOKOMOJICKYJIAPHBIX 1
COC,I[HHCHPIFI. HJ'IaCTMaCCH, Kay4yKH, BOJIOKHaA

Hroro 34 yaca

11 KJIACC

n/n

Koua- DJIeKTPOHHbIE
BO uudposeie
4acoB  o0pa3oBaTe/IbHbIE

pecypchbl

Tema ypoka

Pa3nen 1. Teopernueckue ocHOBBI XuMum (13 yacos)
XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs 1
KOH(UTYpalus aTOMOB
[Iepnoanueckuit 3axoH u [lepuoanueckas cucrema 1
xuMHu4deckux 3neMeHToB /. . Menzaeneesa, ux cBs3b €
COBPEMEHHOM TEOPUEN CTPOCHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUYECKHUX 1
AJIEMEHTOB U UX COCIMHEHUM 10 TPYIIIaM U EpUOJaM.
3HaueHHEe MePUOANYECKOT0 3aKOHA U CUCTEMBbI

XUMHYeCKUX 31eMeHToB .M. Menneneesa B pa3BuTun

HayK1

Crtpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL; 1
MEXaHU3MBbI o6pa3013aHI/1;1 KOBAJICHTHOM CBSI3H.
Bonoponnas cea3b

BanenTHOCTh. D1€KTpOOTPUIATENBHOCTh. CTENEHb 1
oKucieHus. BemnecTBa MoneKkyIsipHOTO U
HEMOJICKYJIIPHOTO cTpoeHus. [loHsITHE O AUCTIEPCHBIX
cucremax. IcTuHHEBIE 1 KOJUIOWAHBIC PACTBOPHI.
MaccoBas 10515 BElIeCTBa B pacTBOpE

Knaccugukanus u HOMEHKIIaTypa HEOPraHUYEeCKUX 1
coeMHEeHNH. ['eHeTnYecKas CBSI3b HEOPraHUYECKUX
BEIIECTB, Pa3IMUHbIX KJIACCOB

Knaccudukanus XuMu4ecknux peaxiuii B 1
HEOPraHUYECKOM U OpraHM4ecKON XUMHHU. 3aKOH

COXPAaHEHHs MacChl BEMIECTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] DHEPTUU IIPU XUMHYECKHUX PEAKIHAAX

CkopocTb peakiuu. OOpaTuMble peakui. XUMHIECKOe 1
paBHOBeCHE




[IpakTuueckas padora Ne 1. «BiaussHue pa3TuvHBIX
(bakTOpOB Ha CKOPOCTh XUMHUECKON peaKInm»

10

DneKTpoauTHIecKas auccoruanus. [lonstue o
BOZIOpoAHOM Moka3zatene (PH) pactBopa. Peakuuu
MOHHOTO 0OOMeHa. ['uapon3 opraHudecKux 1
HCOPTraHNYCCKUX BCIICCTB

11

12

OKHUCIUTEBHO-BOCCTAHOBUTENbHBIC peaknuu. [loHsTre
00 2JIEKTPOJIN3E PacIUIaBOB U PACTBOPOB COJICH

O06o01IeHre U cucTeMaTr3alsl 3HaHUK 110 pa3ety
«TeopeTnyeckre OCHOBBI XUMUM

13

KonTpoapHas padora Ne 1 mo pazneny «Teoperndeckue
OCHOBBI XUMHN»

14

15

Pa3znen 2. Heopranuueckasi xummus (17

Pabora Hag ommOKkamMu KOHTPOJIEHOU paboThr Ne 1.
Mertannsl, ux nonoxenue B [lepuoanueckoit cucreme
xumuueckux aneMeHToB /. . Menzaeneesa u
0COOCHHOCTH CTpoeHUs aToMoB. O01ue dpuznueckue
CBOICTBa METAJJIOB

CnnaBbl METaIOB. DJIEKTPOXUMUYECKUH PSIJT
HanpsHKEHUH MeTaljIoB

4acoB)
1

16

XHMHYECKUE CBOWCTBA BaKHEHILINX METAIOB (HATpHil,
KaJIWH, KaJIbIIU, MarHui, aIFOMUHUN) U UX
COeTMHEHNN

17

18

XUMHUYECKUE CBOWCTBA XpOMa, MEAU U UX COECIUHEHUIN

XUMHUYEeCKHE CBOMCTBA IIUHKA, XKeJle3a U UX
COE€IUHEHHUI

19

20

21

[IpakTuueckas pabora Ne 2. "Pemienue
JKCHEPUMEHTAIBHBIX 3a7a4 110 Teme «Metamisny"
Hewmerannel, ux nonoxenue B [lepuoanueckoii cucreme
xuMuueckux aeMmeHToB [l . Menneneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

Pu3nyecKue CBOWCTBA HEMETAIIIOB. AJIIOTPONHS
HEMETAJJIOB (Ha MpUMepe KUCIOpoAaa, cepsl, pochopa u
yriaepona)

22

XUMHUYECKUE CBOMCTBA TaJIOT€HOB, CEPhI U UX
COeTMHEHNN

23

XuMHUECKue CBOMCTBA a30Ta, pocodpa 1 ux
COECTMHEHNN

24

XHUMHUYECKUE CBOMCTBA yIiIepoJa, KpEMHUS U UX
COCIMHEHU I

25

[IpruMeHeHne BaXKHEUIIINX HEMETAUIOB U UX




COEeIUHEHUI

[TpakTuueckas padora Ne 3. «Pemenue

26 HKCIIEPUMEHTANIbHBIX 3a/a4 1o Teme "Hemeramst'"»
O06o01IeHre u cucTeMaTu3alus 3HaHu| 10 TeMe

27 «Hemeramnbly. BerunciaeHus no ypaBHeHUSIM
XUMHUYECKHUX PEAKIHi U TEPMOXUMHUYECKUE PACUETHI

28 I'onoBast koHTpONBHAS paboTa
PaboTa Hax ommbKkaMu KOHTPOJIBHOU paboThl Ne 2.

29 Heopranuueckue u opraHMyecKue KUCIOTHI.
Heopranndeckue u opraHndeckre OCHOBAHUS
AMoTepHbIe HEOpraHNYECKHE U OpPraHUYECKre

30 coenuHeHUs. [ eHeTHuecKas CBA3b HEOPraHUYECKUX U
OpPraHMYECKUX BEIIECTB

Paznen 3. Xumusi v :xu3Hb (4 yaca)
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,

31 HHEPreTUUECKOM U MUIIEBOM 0€30I1aCHOCTH, Pa3BUTUU
MEIUIHBI

39 [TpencraBienus 06 00X HAYYHBIX TPUHIIAIIAX
IPOMBIIIJICHHOTO MOJIy4€HHs BAKHEHIIINX BEIIEeCTB

33 YenoBek B MUpE BEIIECTB M MAaTEPHAITIOB

34 XVMHUS U 310pPOBBE UEIOBEKA

Hroro: 34 yaca
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