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MOSACHUTEJIBHAS 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 dexepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepalbHON 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTO IpeaMera
«Xumuss» B o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepainuu, pealn3yOIMNUX
OCHOBHBIC 00pa3oBaTebHbIC MPOIPaMMbl, U OCHOBHBIX MONOKEeHUH «CTpareruu pa3BUTHA
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJOB K pa3paboOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0Ien
CTpaTeruy 0OydYeHUs, BOCIIUTAHUS M Pa3BUTHSA O0yYarOIIUXCS CPEACTBAMU y4eOHOTO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM ypPOBHE COCTABMJIM KOHLIENTYaJIbHBIE IOJIOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepiaHMs, pe3yJbTaToB OOy4YeHUs U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMoO€ BBITYCKHHKaMH  00meo0pazoBaTeIbHON
OpraHu3alliM, SBISETCd HEOThEMJIEMOM YacThbl0 MX 00pa3oBaHHOCTH. OHO  CIIY)XUT
3aBepILIAIOIIMM 3TalloM pealu3aldy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MNPUCYLIUX LEJIOCTHOM CHUCTEME XHMUYECKOTO o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl TIO3HAHUSI 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeJOBEKa, a TaKKe DSKOJOrMYeckM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00y4aroOLIMXCs Ha YPOBHE CPEAHEr0
o01rero od6pa3oBaHUsl CPEICTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEIeNeHBl B MpOrpaMMe IO XHMHH C Y4ETOM CcHenu(puKd HayKd XHMHUH, e€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIBHOM KM3HU OOIIECTBA, a TAKXKeE ¢ yUETOM OOLIMX
Hesiell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0ILIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyr0 pojib B COBPEMEHHOMU
LUBWIN3ALUHI, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyibTypbl. OHa BHOCUT CBOHM BKJIaj B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPe/ICTaBIeHUsS
00 OKpYy’KarollleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHHUS BEUIECTBEHHOI'O COCTaBa OKPY’KAIOLIEr0 MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHo B3auMOJEHCTBYSS C JPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOJAWMBIM YCJIOBHEM YCIEITHOTO TpyAa M
KHU3HU KaK7o0ro ujeHa obmectBa. CoBpeMeHHas XMMHS KaK Hayka CO3MJaTeNbHas, KaKk Hayka
BBICOKMX TEXHOJOTMH HampaBjeHa Ha pelleHHe TIToOAJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJI0BEYECTBA — CBHIPbEBOM, HYHEPreTHYecKoil, MHUIIEBOH, SKOJIOTMYecKOd Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBMM ¢ OOMMMHU IEISIMH W TPUHIMIIAMH CPEIHEro o0mero oOpa3oBaHHS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKH MHMPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOIO BKJIKYEHHUS B JKU3Hb COLIMYMA,
IPOJOJKEHHUs 00pa30BaHus B pa3IMUHbIX 00IACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBisiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMusA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COIEPKaHUsI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HaHUI 10 HEOPraHUYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 0o0mIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHOW CUCTEMBbI 3HAHUN
Opyd HM3Y4YCHUHU TMpeaMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOTo00pasus
BEILIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB U TEOPUIl XUMMH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckast Xumusa» U «O01mas 1 HeopraHuueckas
XUMHSA» cHOpMUpOBaHA B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO MOJX0/Aa K M3Y4EHUIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJICHAa HCTOPUYECKH OOOCHOBAaHHBIM DPa3BUTHEM 3HAHMN Ha
ONpEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOW TEOPHUM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX IPEICTaBICHUM O CTPOECHUU BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX AAIOTCA B PAa3BUTUU — OT YIJIEBOJAOPOJIOB 0
CJIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pa3BUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00ILIero oOpa3oBaHUsS IEpBOHAYaAJIbHBIE
IPEJICTABICHUSI O XUMUYECKON CBS3U, KJIACCU(PHUKAIIMOHHBIX IIPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHuUs B mpeaMere «XuMus» 0a30BOro YpOBHS paccMaTpHUBAETCS
U3y4eHHbII Ha YpPOBHE OCHOBHOrO o0OIIero o0pa3oBaHMsS TEOPETUUECKUH MaTepual Hu
(dakTosornyecKrue CBEACHHS O BEUIECTBaX M XMMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas 1 HeopraHum4yecKasi XUMHUs» 00yUYarOIIUMCS MPEIOCTABISACTCS BO3MOKHOCTh OCO3HATh
3HA4YEeHUE MEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHMYECKMX U METOJO0JIOTUYECKHUX IO3ULUM,
riy0xke MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIHMHA 3TOro 3akoHa — OT oOoOImaromiei 1o
OOBSACHSIONIEN U TPOTHO3ZUPYIOLIEH.

Enunas cucrema 3HaHUN O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, A TAK)KE 0 XUMUUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IPOTEKAHUS
jpononHserca B Kypcax 10 m 11 kmaccoB dneMEHTaMM  COJEp)KaHUS, MMEIOIUMU
KYJIbTYPOJIOTMUECKU M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aMMOCBSA3M XMMHUHU C JIpYTMMH HayKaMM, pacKpblBalOT €€ poJib B II03HABaTEIbHON U
NPAaKTUYECKON JIEATEIbHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHMsI K IPOLECCY
TBOpYECTBA B 00JJACTU TEOPUHM U MPAKTUYECKUX MPUIOKEHUH XMMHHU, IOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MHGOPMAIUIO U MPUMEHATH €€ N7l MOMOJHEHUs] 3HaHUM, pellieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIIBHBIX HCCIIENOBATENbCKUX 3a7ad. B 1enom conepxaHue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YeHHsS OPHEHTHUPOBAHO Ha (popMupoBaHUE Y
00y4aromuxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHMMaHUsl QUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €MHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb IIPUPOIHBIX SBICHUM IMyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYMH MKy HOBBIMU (PaKTaMH M TEOPETHUECKUMH MPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PELICHUH HKOJIOTUYECKUX MpoOsieM, a Takke MpodieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepHaOB.

B mnnane pemieHust 3ajad  BOCHHUTAHUS, PAa3BUTHUS U COLMATIM3AIMU  OOYYAOLIMXCS
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOAbl K OINPEAEICHUIO0 COJAEPKAaHUS M IMOCTPOEHUS
npeaMera NpeAycMaTpuBaoT (POpMUPOBAaHME YHMBEPCAIbHBIX YUYEOHBIX NEMCTBUM, MMEIOLIMX
0a30Bo€ 3HaUEHHE JUIsl pa3IMUHBIX BUJIOB EATEILHOCTHU: PEIIEHUs IPo0eM, OUCKa, aHaIn3a U
0o0paboTkn uH(pOpPMALUK, HEOOXOOUMBIX M MPHOOPETEHUS ONbITa MPAKTUYECKOH U
UCCJIEI0BATEIbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUU XUMUU.



B nmpakTuke npenogaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomero oOpa3oBaHMs, TpU  ONpEJCNCHHH COAEPIKATEIbHOU
XapaKTePUCTUKU LeJel H3y4YeHHs] MpeaMeTa HalpaBJICHUEM IEPBOCTEIICHHOW 3HAUYUMOCTHU
TPaIMLUMOHHO TMpHU3HAETCS (OPMUPOBAHHME OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOT0 E€CTECTBO3HAHHUSA, MPAKTUYECKOW JESATENIbHOCTH YeJIOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOH KyiabTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
ONPEJICTICHUIO LIeJIeH U3YUEHUS IIPEIMETA SIBJISICTCS BIIOJIHE OIPaBIAaHHBIM.

CornacHo NaHHOM TOYKE 3peHUs TVIABHBIMHU LEISIMH H3y4eHHUs MpeaMera «XUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHUW KaK Ba)KHEHIIEH coCTaBIstOLIEeH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIC MOHSITHS,
dbyHIaMEHTaJIbHBIE 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE H
MOHUMAHWE CYIIHOCTH JIOCTYMHBIX OO0OOIIEHNH MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTUS U CTAHOBJICHHUS;

e (GopMHpPOBAHHME U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX ISl MIPUOOPETEHUSI YMEHHI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBJICHHUH, UMEIOIIUX MECTO B MPUPOE, B MPAKTUYECKON U
MMOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHMH U CHOCOOOB JEATENbHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI OE€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHas XapaKTepUCTHUKa LeNel U 3a1a4 U3y4eHHUs IpeJMeTa B
mporpamMme 1Mo XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBHH C HOBBIMU IIPHOPUTETAMU
B CHCTeME cpenHero oomiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTEMEeHH OTAaETCS TPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OoOyueHwus,
OpUEHTHUPOBAHHOM Ha TOJTOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHU3alluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHUH, a (PYHKIIMOHAILHOW T'PaMOTHOCTBIO, TO €CTh CIOCO0aMHU U
YMEHUSMH aKTUBHOTO TIOJYYCHUs] 3HAHUM M TPUMEHEHHS WX B PEATbHOM JKU3HU YISl PEIlCHUS
MPAKTUYECKHX 3a7au.

B cBi3u Cc 3TMM 1Opu HM3yYEHHUH MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IeNTU U 33/1a4H, KaK:

ajganTanus  OOydJalromuXCcs K  YCJIOBHSIM  JWHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
GbOopMHUpPOBaHWE WHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMO0Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TMPUHATUIO TPAMOTHBIX pEUIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIMIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopMupoBaHHe Yy O0OYyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINH),
MMEIOIINX YHUBEPCATBHOE 3HAYEHUE /IS PA3JIMYHBIX BUJIOB JCSITEIBHOCTU: PEIICHHS MPOOIIeM,
MoWcKa, aHaiu3a W 00paboTku WHGPOpPMAIMH, HEOOXOAUMBIX JUIS TPUOOPETEHHS OIbITa
JIEeATETbHOCTH, KOTOpasi 3aHUMAeT BaXHOE MECTO B MO3HAHUMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIIMHA YKOJIOTHYECKOW 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaromuXxcsi: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOpPETaTh HOBBIC 3HAHUS 1O XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCIOJIb30BAaTh COBPEMEHHbIE HH(OPMAaLIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKa U aHaJIn3a yueOHON U HayYHO-TIOMYJIpHOU HH(OPMALIUKU XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUe U pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOIO U JIOTHYECKOTO MBIIIICHUS,
HAOJIIOIATEIBHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOJMMEI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y OOydaromuxcs yOeKIEHHOCTM B TYMaHHUCTHYECKOH HanpaBlIE€HHOCTU
XUMHUHM, €€ BaXHOW PpOIM B  pElIeHUH TJ00albHBIX  MPOOJEeM  palloOHaIbHOrO
MPUPOJONOIB30BAHMS, MOMOJHEHUS IHEPreTUYECKUX PECYpCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpPEeKHOTO OTHOMIECHUS K MPUPOJE U CBOEMY
3JI0POBBIO, & TaKXKe MPUOOPETEHUSI OIBbITa UCIOJIBL30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHSATHS
IPaMOTHBIX PEHICHUN B CUTYalUAX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yuebnOoM mnane cpemHero obmiero odpa3zoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeAMETHOM 00nacTu «ECcTeCTBEeHHO-HAYyUYHbIE TPEIMETHI».

OO01ee yucio 4acoB, OTBEAEHHBIX ISl U3YUYEHHUs XMMHUHU, Ha 0A30BOM YpOBHE CPEIIHEro
obmero obpazoBaHusi, cocrapisier 68 vacoB: B 10 kmacce — 34 yvaca (1 yac B Hexemwo), B 11
Kkimacce — 34 gaca (1 gac B Heenio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpeamer opraHM4ecKOl XUMHUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHHUE B IIOJIY4CHUHU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequnennii A. M. bytieposa,
e€¢ ocHOBHbIe TMoOJIOKeHUs. CTpPyKTypHbIE (DOPMYINIBI OPraHUYECKUX BellecTB. ['omororus,
nu3zoMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAMHEHMSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

[IpencraBnenne o  wiaccupukauuy  opraHudeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) M TpPUBHAIBHBIE HA3BAaHUS BAKHEHIINX
MIPEACTABUTENEH KIaCCOB OPIraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHUE C
o0Opa3LaMu OpraHMYeCcCKUX BELIECTB U MaTepuajgaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (IIJIaBJICHHUE, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYecCKMH psa. MeTaH um 3TaH — mpocTeiiiue
NpPEJCTaBUTENIN AaJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TOpEHHs1), HaX0XKJICHUE B IPUPOE, MOTyYeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUHN psAll. DTUIEH U NPONWIEH — MPOCTEeHIIne
NPEJICTABUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBAHUS, TUAPATALUH, OKUCIICHHS U IOJIMMEpU3allun ), MOJydYeHHEe U IPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lodydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINN MPeICTaBUTENb AIKMHOB: COCTaB, CTPOECHUE, (PU3NUYECKHUE U XUMHUECKHE CBOICTBA
(peakiuy ruJIpupOBaHus, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYEHHE M NpUMeHeHue. Tonyon: cocmas, cmpoeuue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBs3b MEXIYy YIVIEBOAOPOJaMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTuTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(TH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ IPOJYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEeBpallleHUui: 03HAKOMIIEHHE C
oOpa3iamu miacTMacc, KayuykoB U pe3uHbl, Kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YTJICBOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJICHHE IPAKTHUYECKOW PAaOOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

PacuérHrle 3agayn.




Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIMH).

Kuciiopoacoaep:kamye opranuueckue coeAHHeHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, Tajlor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MEXAy MOJIEKYJIaMu cIUpTOB. JlelicTBUEe MEeTaHoJIa U 3TaHOJIa
Ha OpPraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs PeaKkus Ha
MHOrOaTOMHbIE cIUpTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STHJICHTJIUKOJISL.

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

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTaIbIETU]: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBAa (pEakLMU OKHMCICHHS W BOCCTAaHOBJIECHHS, KaueCTBEHHbIE PpEaKIUH),
HOJy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIus
TepupUKalM), MOoIdydeHue M mnpuMmeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIee NEeHCTBHUE.

CrnosxHble 3pupbl Kak MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponus xxupos. [Ipumenenne xupos. buonorndeckas poib xKUpPOB.

VYrneBoJpl: cocTaB, KJIacCU(PHKAIMS YIIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHSI MOJEKYJbl, (PU3MUECKHEe U XHMUYECKUE
cBoiicTBa (B3aumoneictBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM pPAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. Ppykros3a Kak U30Mep IIIFOKO3BI.

Kpaxman u nesmiono3a kak npupojanbie noaumepbl. CTpoeHue Kpaxmaia U LEJUII0JI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpon3, KaYeCTBEHHAs PeakIus C HOJAO0M).

OKCHEpUMEHTAIBHBIE METOABl W3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: NPOBEACHHUE,
HaOJIoOZIGHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHBIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoia okcugoMm menu(ll)), MHOroaTOMHBIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuna cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOJOM), NpPOBEACHUE TIPAKTHUYECKOH paboTh: CBOHCTBA pacTBOpa YKCYCHOU
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIWYeCTBa
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

A3oTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMHUHOKHCIOTBI Kak aM(OTepHble OpraHuvyeckue coenuHeHus. Dusnveckue U
XUMHYECKHE CBOICTBA aMUHOKMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.



benku kak mpupoJHBIE BBICOKOMOJEKYISIpHbIE coeauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMMHMUECKHE CBOWCTBAa OEIKOB: TUAPOJIN3, AEHATypauus,
KauECTBEHHbIE PEAaKIIMK HA OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3YYEHHUsS BELIECTB M MX IpeBpallleHuil: HaOarofeHue u
ONKCaHHE JAEMOHCTPALIMOHHBIX OIBITOB: J€HAaTypalus OEIKOB IMpH HAarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbicokomoiieKkyIsipHbIE COeUHEHHUS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJICKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUK, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIs U MTOJIMKOHIEHCALINS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHUE C
00pa3aMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUYKOB.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBA3€l MpH M3y4eHHUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHATUH, SBISAIOIINXCS CUCTEMHBIMU JJIS1 OT/EIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIHKIIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IMOHATHS: SIBJIEHHE, Hay4yHbId (akT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
HKCIIEPUMEHT, MOJICTIUPOBAHHE.

dusmka: Matepus, YHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTeTHUECKUI YPOBEHb,
BEIIIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSIHUE BellecTBa, (pU3MUECKUe BETUYMHBI U €AMHUIIbI
UX U3MEpPEHUS.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTHYECKH aKTUBHBIE BelecTBa (O€NKH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOpHbIE OPO/IbI, MTOJIE3HBIE HCKOMAeMble, TOILUIUBO, PECYPCHI.

TexHonorus: NUIIEeBbIE MPOIYKThI, OCHOBBI PallMOHAIBHOIO MUTAHUS, MOIOILIME CPEJICTBA,
JIEKapCTBEHHbBIE M KOCMETHUYECKHE MTpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIIASA U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue OCHOBbI XUMMH

XuMUYecKud dieMeHT. AToM. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOYKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, p-, d- amemerTh. OCOOCHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTAIsIM B aTOMax JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB.
DneKTpOHHAsE KOH(MUTYpAIIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuogmueckas cucrema XxuMuueckux osnemeHto /J[. H.
MenneneeBa. CBs3p NEpUOIUYECKOTO 3akoHa U Ilepuoamueckoil CHCTEMBl XUMHUYECKHX
snemeHToB JI. Y. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U epuoaam. 3HaueHrue NepruoIUIECKOro 3aKOHa B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHWMHUUYECKass CBsI3b. BHIbI XUMHUYECKOW CBsI3W (KOBAJICHTHAS
HETOJISIpHAsI U TIOJISIpHAs, MOHHAS, MeTauTndeckas). MexaHu3Mbl 00pa30BaHUsS KOBAJICHTHOW



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). Bogopoanas cBs3s. BaneHTHOCTH.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIEHNs. VIOHBI: KAaTHOHBI M AHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. [HWIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAIITMYECKON PEIIETKY.

[TonsiTue 0 aucniepcHbIX cucTemMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHknatypa HeopraHu4ecKux
BellecTB. [ eHeTHueckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAMICKAIIUX K Pa3TUUHBIM
KJ1accam.

Xumnueckas peakuus. Kiaccupukanuss XUMHUYECKUX PpEaKIUi B HEOPTraHUYECKOH U
OpPraHUYECKON XUMHUU. 3aKOH COXPAaHEHHUSI MAcChl BEIIECTB, 3aKOH COXPAaHEHUs U MpeBpallleHus
SHEPTUU MPU XUMUYECKUX PEAKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbie peakluy.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XHMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas aucconuanus. CunbHble U ciaadble 37eKTpoiauTsl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIas, HEUTpallbHas, IIETIOYHAas.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCTepUMEHTAIbHBIE METO/bl M3YUEHHUs BEIIECTB M WX MPEBpAILlEHUM: JAEMOHCTpalus
tabmun «llepuonuueckas cucremMa xumudeckux snemeHtoB JI. W. MenneneeBay, u3yueHue
MoJieJIe KPUCTAJUIMUECKHUX pEelETOK, HaOJII0JAEHHE M OINHCAaHUE JEMOHCTPALMOHHBIX U
7a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJa B MPUCYTCTBUM KaTalln3aTropa,
OIPEZCIIEHUE CPENBl PACTBOPOB BELIECTB C NMOMOIIBI YHHUBEPCAIBHOIO MHIUKATOPA, PEAKLIUU
MOHHOTO OOMeHa), MpOBEIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoB Ha
CKOPOCTb XUMHUYECKOU PEAKIIHM».

Pacuérnrie 3amaun.

PacuéTel 0 ypaBHEHUSIM XMMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUSL «MACCOBAsl JI0JI BEIIECTBAY.

Heopranuyeckas xumusi

Hemeramnsl. Ilonoxenne HemerauioB B Ilepuogumdeckoil cucreMe XMMHYECKUX
anementoB Jl. M. MeHneneeBa U OCOOEHHOCTH CTpOoeHHMS aToMOB. (Du3nyeckue CBOWCTBA
HEMETAJJIOB. AJIJIOTPOIHS HEMETAJUIOB (Ha MpUMepe KUCI0opoa, cepbl, hocdopa u yriepoaa).

XUMHUYECKHUE CBOMCTBA BAXKHEHITMX HEMETa/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriaepojaa U KpEMHHUS) U UX COEAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUI ).

ITpuMeHeHne BaXXHENIINX HEMETANIOB U UX COETUHEHHH.

Mertamisl. [lonoxenne Meramios B [lepuoandeckoil cucreMe XUMUYECKHUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX O0O0JIOYEK aTOMOB MeTauioB. OoOmume
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsIJl HANpsKEHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUININX METAIOB (HATpUH, KaJWiA, KaJabIlMHd, MAarHUM,
TIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHCHUM.

O611me cnocoObl MoMyYeHHsI MeTaJUIOB. [IpiMeHeHre MeTaIoB B ObITY U TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOJbl H3Y4EHHMsS BELIECTB M MX IPEBpALLEHUN: H3Yy4YECHHE
KOJUIeKIMH «MeTajuibl M CIUIaBbl», OOpa3IllOB HEMETAUIOB, pPEIIEHHE HKCIEPUMEHTAIbHBIX



3ajay, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAaOOPAaTOPHBIX  OIBITOB
(B3auMojielicTBUE TUAPOKCUIA ATOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAU€CTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

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

XuMHus U )KU3Hb

Ponp xuMun B o0Gecrie4eHnu IKOJIO0TMUECKOM, SHEPreTHYeCKOol 1 MUILEBOM 0e30macHoCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX II03HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HAayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

UYenoBek B MHUpPE BELIECTB M MaTEpUAJIOB: Ba)KHEHIINE CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHuabl, KPAaCKH, CTEKJI0, KepaMHuKa, MaTepuaibl JJis SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHBIE YI00pEHUs.

XrMHUs U 3[0pOBbE 4YEJIOBEKA: IPaBUJIAa HMCIOJb30BAaHUS JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 0€30MacHOTrO MCIIOIb30BAHMS ITPETIapaToOB OBITOBOM XUMHUH B TOBCEHEBHOM JKU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM,
TaK U MOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOue ecTecTBEHHO-Hay4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHanmu3,  CHHTe3,  Kiaccupukanus,  MEepUOAMYHOCTb,  HAONIOJEHHE,  HKCIIEPHUMEHT,
MOJIEJTMPOBaHUE, U3MEPEHUE, SIBICHUE.

®uznka: Marepus, dHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOI,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BeIeCTBa, (PU3NUECKUE BEJIMYMHBI U €AMHUIBI UX U3MEPEHUS, CKOPOCTb.

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

['eorpadus: MuHepasbl, TOPHbIE TOPO/Ib, TTOJIE3HBIE HCKOMaeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTD, METAJUTypIrusi,  MPOU3BOJCTBO
CTPOUTENBbHBIX MaTepuasos, CEJIbCKOXO3SIICTBEHHOE MIPOU3BOJICTBO, MUIIeBast
IIPOMBINIIIEHHOCTh, (papMaleBTHYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUH.



I[TNTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUS ITPOIT' PAMMBI 110 XUMUWU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOyYarOIIMMUCS
IporpaMM CpeAHEro o0Iero oopa3zoBaHUs (JTUYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
pOrpaMM CpeAaHero o0Iero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIHN MOIXO/.

B cooTBeTcTBUM € CHCTEMHO-IESTEIbHOCTHBIM IOJXOJOM B CTPYKType JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmiero oOpa3oBaHus
BBIJICJICHBI CIICAYIOIINE COCTABIISIONINE:

OCO3HaHHE O0YYAIOLUIUMHCA POCCUHCKON Tpa’KAaHCKON HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOIIPEIEICHUIO;

HAJIMYHE MOTUBAIMH K 00yUEHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKICHUN JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH M UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYyYaroIIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIILHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKaMH, TPUCYIIMMU IEJIOCTHOH CHCTEME XHMHUYECKOTO
oOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKOM KYIbTYphl M CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KU3HEHHBIE TJIAHBI.

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHUS TpeAMeTa «XUMHs» JOCTHTAlOTCS B EIHHCTBE
y4eOHOM M BOCIHTATEIBHOW JIEATENIFHOCTH B COOTBETCTBHM C TYMAaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JITyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXJaHCKOrO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M TNpPaBUJIAMU IOBEICHMS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CaMOTIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJIICHHS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3ybTaThl OCBOCHHUS MpeaMeTa «XHUMHUS» OTpaxaroT COPMHPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUUECKOW JESITENbHOCTH OOYy4YalolmMXCsl MO pealu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMSI 00YYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIOPAIKY;

NPECTaBICHUS O COIUAIBHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKON JIEATENBHOCTH MPU CO3JJaHUN y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY U apTyMEHTBI IPYTUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB YU4eOHOU NEesITETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO0 OTCUYECTBEHHOM
XUMHUU;

YBa)K€HHs K IIpoLEcCy TBOpYECTBA B 00JACTH TEOPUU M IPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTIIKEHHSI HAyKH €CTh Pe3yNIbTaT [UIMTENbHBIX HAOMIOIEHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TOUCKOB, TIOCTOSIHHOTO TPY/AA YUEHBIX U IMPAKTUKOB,;



UHTEpeca M TI03HABaTebHBIX MOTHMBOB B IIOJIYyUYEHHH M TMOCIEAYIOIIEM aHalIu3e
UH(POPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO IMOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYallid, CBA3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIC PEUICHUs, OPUEHTHPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIGHUBAaTh CBOE IOBEJACHHE W IOCTYNKH CBOMX TOBapHILEH C MO3ULUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHWE MOCIEICTBUN ATUX MOCTYIIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 370pOBOTO M 0Oe30macHoro obpasza KHU3HH, HEOO0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus MpaBuil O€30MacHOr0 OOpalleHUs] ¢ BElIecTBaMH B OBITY, MOBCEIHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIIEIOBATEIbCKOW JESTEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEHICHWH TNPAKTUYECKUX 33134 COIHAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBKEHUS K TPYAY, JIOISAM TPYAA U pe3ylibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBUIYAIBHOW TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccun U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEH 001IeCTBa;

6) 3K010rNYecKOro BOCNIMTAHMSA:

9KOJIOTHYECKH 11€J1IeCO00Pa3HOro OTHOIICHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMAaHHMS TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS 3KOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

OCO3HAHMsI HEOOXOIUMOCTH HCIOIB30BAHUS JTOCTHIKCHUN XUMHH JIJISI PEIISHHsI BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATHUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolleil MpUpoTHON cpene,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMpHUSTHBIE YKOJIOTHYECKHE MOCIEICTBHS MPeITPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, HKOJOTHYECKOM KYJIbTYpHI, OINbITA
NeSITeIbHOCTH  OKOJIOTUYECKOM  HAlpaBI€HHOCTH, YMEHHUS PYKOBOACTBOBaTbCI HMH B
MO03HABATEIbHON, KOMMYHUKATUBHON M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMO(hoOHH;

7) HeHHOCTH HAYYHOT'0 MO3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHUMAHUS CHEIU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH [IEJIOCTHOTO NPEACTABICHUS 00 OKpYyXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B IO3HAHWU IPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny IpobiieM COXpaHEHUs TPUPOIHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0O0I 3HAYMMOCTH XUMHH JJIi COBPEMEHHOW LMBUIM3aLUU: B €€
TYMaHHCTUYECKON HAINpPaBICHHOCTH W BAXHOH pPOJM B CO3JaHMM HOBOW 0a3bl MaTepHaIbHOMN
KYJIBTYpPBI, PEIICHUH TII00aIbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
SHEPreTUYecKOM, MUIIEBOM M JKOJIOTMYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KM3HU Ka)KJ0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB II03HAHUA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCHOJb30BaTh MOJTy4YaeMble 3HAHUS IS
aHaM3a U OOBSICHEHUS SIBICHUN OKPYKAIOIIEro MHpa M MPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUS J1e7aTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCSI TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJIsl PEIIeHUs TPoOieM
B PEAIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpPbIBHOMY OOpa30BaHHUIO M CaMOOOpPa30BAHUIO, K
AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHUW MO XHUMHHM B COOTBETCTBUU C IKMU3HEHHBIMHU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpyla B pa3iIuYHbIX cdepax mpodeccruoHambHOM
JeSITEIbHOCTH.

METANPEIAMETHBIE PE3YJIbTATDHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA y4dyeOHOro mpeamera «XUMHS» Ha YpOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJI0B TIO3HAHMSI, UCTIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIeCTBO,
SHeprus, sIBICHUE, MPOLECC, CUCTEMa, HAY4HbIN (akT, IPUHLMUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TCOPHS, HCCIICIOBAaHUE, HAOIOICHHEe, H3MEPEHHE, IKCIISPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHbIe  JIeUCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynatuBHbIe), oOecneunBaromue (opmupoBaHue (QYHKIMOHATBHOW TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIuXCs;

CIIOCOOHOCTh ~ OOYYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIHCIIUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIC YyueOHBIE JACWCTBHS B II03HABATEIHHOW U
COLIMATILHOM TTPaKTHKE.

MeranpeaMeTHbIe pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA YyUE€OHBIMHU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBgi1ajieHHe YHUBEPCAJBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY 1€l CTBUIMMU:

1) 6a3oBble JIOTHYeCKHE TeCTBUS:

CaMOCTOSITEIbHO (OPMYJIMPOBAaTh W aKTyallM3UPOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONnpeaAC/IsITb LCIU ACATCIILBHOCTHU, 3aJaBad MapaMCTpbl U KPUTCPHUU HUX HOOCTHUIKCHUA,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU L CIIAMU;



UCIOJb30BaTh MPU OCBOCHMM 3HAHMN NPHEMBI JOIMYECKOI'O MBIIUICHUS — BBIACIATH
XapakTepHble TMPHU3HAKKM TOHATHH W yCTAaHABIMBaTh WX B3aUMOCBS3b, HCIIOIB30BATh
COOTBETCTBYIOIIME MMOHATHUS Il OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHN BELIECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXIEHHUS (MHAYKTHBHBIC, ACAyKTUBHBIC, IO AaHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHBOPEUUS] B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIFOUCHMUS;

IPUMEHATh B Ipollecce MO3HAHUSA, UCIONIb3YeMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIC)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHu4YecKkass (GopMyna, ypaBHEHHE XUMHUYECKOM peakiuu — TP PELHICHUH Y4eOHBIX
[IO3HABATEJIbHBIX M MPAKTUYECKUX 3a/lay, IPUMEHATh Ha3BaHHbIE MOJIEJIbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUUECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIMII;

dopMynupoBaTh LEIM U 3a7ayd  MCCIEJOBaHUS, HCIOJIb30BAaTh IIOCTABJICHHBIE U
CaMOCTOSITENIHO C(hOpPMYyTUPOBAaHHBIE BOIPOCHl B KaUeCTBE MHCTPYMEHTA MO3HAHMS M OCHOBBI
Uit (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBENCHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOJIOJAaTh 3a XOJIOM IIpOLecca, CaMOCTOSTENLHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMymupoBaTb OOOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIIeOBATENbCKOM U MPOEKTHOM JesTelIbHOCTH,
OPOSIBIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB ITO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBATbCSI B pa3IMYHBIX HCTOYHMKAX HHPOpPMALUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHUYECKOTO COJEp)KaHus, CIpaBOYHbIE MocoOusi, pecypchl HHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO PA3TUYHBIX BUAOB W (OpPM TMpencTaBIeHHS, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

dbopMynupoBaTh 3ampOChl M TMPUMEHATh Pa3IMYHbIE METO/Abl NPH IOUCKE M OoTOOpe
uHpopMannu, He0oOXOAUMOM ISl BBITTOJIHEHHSI YUeOHBIX 3a1ay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCHOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY HpeAcTaBiIeHUss HHPOPMALH (CXEMBI,
rpaduKu, 1MarpaMMsbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalliel: NPUMEHATh MEXIpeaAMeTHble ((pu3nyecKkue M MaTeMaTHYecKHue) 3HaKh U
CHUMBOJIBI, (popMyIibl, a0OpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3a7jaBaTh BONPOCHI M0 CYLIECTBY OOCYXk/1aeMON TEMbI B XOJI€ JUAJIOra W/UIU JIUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIaTh C NpE3EHTAIell pe3yJbTaTOB ITO3HABATENBHON AEATEIBHOCTH, IOJyYCHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMH TPH BBIIOJHEHHH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa W (OPMYJIUPOBATH BBIBOJBI IO pe3ylbTaTaM HpPOBEIEHHBIX
UCCIIEJOBAaHUN ITYTEM COTIIACOBAHUS MTO3HULIUI B X0/1€ 00CYKICHHUS 1 0OMEeHa MHEHUSIMH.

OBsJiajieHNe YHUBEPCAJIBLHBIMH PeryisTHBHBIMM el CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYILECTBIISATH CBOIO TO3HABATENBHYIO JAEATEIbHOCTD,
ompezensist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeagaraeéMblii aITOPUTM JEHCTBHI TP BBHIOJHEHUH yYEOHBIX M MCCIEIOBATEIbCKUX 3aiad,
BbIOMpaTh Haubosee F3(PPEKTUBHBIN CIIOCOO MX PEIICHHUS C YYETOM MOJIyUYEHHUS] HOBBIX 3HAHHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJIATh CAaMOKOHTPOJIb CBOEH JICSATENBHOCTH Ha OCHOBE CaMOaHaIM3a M
CaMOOIICHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJIACC

[TpenmeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUuMHUs) OTpa)karoT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUNH O XHUMHUYECKOMW COCTABIISIIONIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpA, POJIU XUMHUU B TO3HAHUM SIBICHUN MPUPOIBI, B (HopMHpOBaAHUH
MBIIUICHUST U KYJAbTYpPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOM IS
PEIICHHA TPAKTHYCCKHUX 3adad M OKOJOTHYCCKU 000OCHOBAHHOI'0O OTHOIIEHUS K CBOCMY
3/10pOBbIO U IPUPOJIHOM cpenie;

BIIQJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUW, KOTOpass BKJIKOYAET: OCHOBOIOJATAIOIINE
MOHSTHS (XUMUYECKHUI IEMEHT, aTOM, dJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHULIATEIbHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYIIa, paAWKal, H30MEpHUs, U30MEpPbI, TOMOJIOTUYECKUN pPsiA, TOMOJIOTH,
YTJI€BOJOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COSAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPTaHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XUMHHU; MHUPOBO33PCHYCCKUC 3HAHMIA, JICKAINIUE B OCHOBC ITOHHMMAHUA
MPUYMHHOCTUA ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUH M 0€30MaCHOM UCTOIb30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESATETHPHOCTH YEIOBEKA;

C(i)OpMHpOBaHHOCTI) YMeHI/IfI BBISABJIATH XapPAaKTCPHBIC MIPU3HAKHU HOHSITI/IfI, YCTaHaBJIMBATh
UX B3aHMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOLIME MOHATHUS ITPU ONMKMCAHUK COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHMYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpAIIEHHOI) (OPMYNT OPraHUYECKUX BEILECTB
n ypaBHeHI/Iﬁ XUMHUYCCKUX peaKuHﬁ, HU3roTaBJIMBaTb MOACIN MOJICKYJI OpTraHUYCCKUX BCIICCTB
AJI WITIOCTpallui UX XUMHUYCCKOTO U TPOCTPAHCTBCHHOT'O CTPOCHU A,

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBYy M CTPOEHHUIO K OINpeAeNEéHHOMY Kiaccy/Tpynmne COeIUHEHHI
(YrieBolopoapl, KHUCIOPOJ U  a30TCOJAEpXkAIIHe COCAMHEHHUS, BBICOKOMOJICKYJISPHBIE



COCIMHCHMS), JTaBaTh MM Ha3BaHUs MO cuctematudeckoil HomeHnkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHMYECKHX BEIIECTB (ITHIICH, MPOTHIICH,
aleTUIICH, STWICHIJIUKOIb, TIUIEpHUH, (PEeHON, (OopMaNbIeruj, aneTaldbJCTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsi KMCIOTa, CTE€APUHOBAsl KHUCIOTA, IIII0K03a, (PPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c()OPMUPOBAHHOCTh YMCHHSI OINPEACIATh BHJIBI XUMHUYECKOW CBS3M B OPraHUYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHUX
BeuiecTB A. M. bytiepoBa 1ist 00bsiCHEHUS! 3aBUCIMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEICTaBUTENCH Pa3IMYHBIX KIACCOB OPraHMYECKHUX BEIIECTB
(MeraH, 3TaH, ASTWIEH, NPONWIEH, aneTuieH, OyraaueH-1,3, merunOyraauen-1,3, OGensodn,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TJIUIEPHUH, (CHON, aleTalbJIeTUl, MypaBbHHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCJIO0Ta), WIIIOCTPUPOBATh
TeHETUYECKYIO CBSI3b MEXKIYy HUMH ypPaBHEHHUSMHU COOTBETCTBYIOIIMX XUMHUYECKHUX DPEaKIHi ¢
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTICBOIOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI WX MEPEepPadOTKH M TPAKTHUECKOE MPUMEHEHHUE
MPOIYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJAUTH BBIYUCICHUS [0 XUMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM TPOJYKTA PEAKIMH 10 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 HCXOHBIX BEIIECTB WIIH IMPOTYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHH BJIa/IeTh CUCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, WCIONb3YeMbIX B XWMHU TPH H3YYCHHH BEIIECTB W XUMHUYECKHUX SIBICHHMA
(HaOnroficHWe, W3MEpEeHWe, OSKCIICPUMEHT, MOJCIUPOBAHNE), HCIIONB30BaTh CHCTEMHBIC
XUMHUYECKHUE 3HAHUS JIJISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHM COONIOAATh MpaBUjia MOJB30BAHUS XUMUYECKOW MOCYION U
1abopaTOPHBIM 000PYIOBAHKUEM, a TAK)KE MPaBUiia 0OPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH 110 BBITIOJTHEHHIO JIJAOOPATOPHBIX XUMUYIECKUX OIBITOR;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATh U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpeBaHUM, MOTyYeHHE dTUICHA M U3YYEHHE ero
CBOWMCTB, KaueCTBCHHBIC pEAKIIMH OPTaHWYCCKHX BEIIECTB, JICHATyparus OeJIKOB IpH
HarpeBaHWH, IIBETHBIC PEAKITMN OCITKOB) B COOTBETCTBUU C MPABHJIAMHU TECXHUKH 0€30MaCHOCTH
npu OOpalleHUu! C BEIIECTBAMHU U JTAOOPATOPHBIM 00OPYIOBAHHEM, MPEICTABIATH PE3YIbTAThI
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucH YpaBHEHHUU COOTBETCTBYIONIMX pEAKIHA U
(opMyITMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3y/IhbTaTOB;

c(OPMHUPOBAHHOCTh YMECHHH KPUTHUYCCKH aHAIM3MPOBATh XHUMHYECKYIO HH(POPMAITHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, THTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHHUH COONMOaTh MpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBE/EHNUA B OBITY M TPYIOBOM [EATENHHOCTH B IEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYKalollel MpUPOJHON CpEeIbl, OCO3HABATH OMACHOCTh BO3JACHCTBHS HA KUBBIC OPraHU3MBI
OmpefeNIEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbicn mokazarens [1/IK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3JCUCTBUS HA OpPraHU3M
YeJI0BeKa;



JUIsi 00y4JaroluXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsS: YMEHHE NMPHUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHIA,

JUIs CJENbIX H CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIOJIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmy.

11 KJIACC

[IpenmeTrHble pe3ynbTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XUMHs»
OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUN: O XHUMHUYECKOM COCTABIAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJM XMMHUU B TO3HAHWUW SIBICHUW TPUPOIBI, B (POPMHUPOBAHUU
MBIIUICHAST W KYJIbTYPBI JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOJIMMOH JUIsS
pelleHusT TPAaKTHUYECKUX 3aJad M SKOJIOTHYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM Cpee;

BJIAJICHUE CHCTEMOM XHWMHUYECKUX 3HAHUK, KOTOPAs BKIIOYAECT: OCHOBOIIOJArAKOIINE
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTpOHHBIC OPOUTAIH aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O00BEM, BAJIEHTHOCTb, JIIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XHMHUYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, MeTa/sInyecKkas, BOJOPOIHAA),
KpUCTAJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  PEaKlUl, pPacTBOp, DIEKTPOJIHTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKA AUCCOLUUALMSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOH  peakIMHM, XHUMHYEeCKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoauyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHHUsI MAaCChl BEIIECTB, 3aKOH COXPAHEHHS W TPEBPAICHUS SHEPTHUU MPU XUMUUYECKUX
peakIusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK XUMHH, MHUPOBO33PECHUYECKHE 3HAHMS,
JeXalue B OCHOBE IMOHMMAaHHS MPUYMHHOCTHU U CHUCTEMHOCTH XHMMHYECKUX SIBJICHHH,
dakTonornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCIIOIb30BAaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHU BBISBIIATH XapaKTepPHbIC NMPU3HAKU TOHSATUMN, YCTaHABIUBAThH
UX B3aMMOCBA3b, HCIIOIb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX MPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY IJIS COCTABJICHHS
dbopMya BEMIECTB W YPAaBHEHHH XWMHUYECKUX pEaKIMi, CHCTEeMATHYEeCKYyI0 HOMEHKJIATypy
(IUPAC) u TpuBManbHblC Ha3BaHHSA OTICIBHBIX HEOPraHUYECKHX BEHIECTB (yrapHbId Tras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas M3BECTh, HETaml€éHash U3BECTh, MUThEBAs COAQ, MUPUT U
ApyrHe);

c(hopMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTh M CTETICHh OKUCIICHUS XUMUYECKUX
AIIEMEHTOB B COCTUHEHUSIX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJuInuecKasi, BOJOPOAHAs) B COCAUHEHHUSIX, TUIMl KPUCTAIUIMYECKONW PEHIETKU KOHKPETHOTO
BEIECTBA (aTOMHAs, MOJEKYJSIpHAs, WOHHAsA, METAUIMYECKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPTaHWYECKUX COCTMHCHUI;

c(hOpMUPOBAHHOCTh YMEHUHN yCTAHABIMBAThH MPUHAJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCy/TpyIIe COeTUHEHUN (TIPOCThIE BEIIeCTBa — METAJUIBI U
HEMEeTaJlJIbl, OKCH/IbI, OCHOBAHHUS, KUCIOTHI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona J[. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuozos [lepuoauueckoii cucteMbl XuMHUYeCKuX 3aemeHToB 1. U.
MeHneneeBa, HCIOJIb3Ysl MOHATHS «S-, P-, d-3JIEKTPOHHBIE OPOUTAIN», «IHEPIETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHUS CBOICTB XMMHUYECKUX DJIEMEHTOB M HX
COEeIMHEHUH 10 nepuoaam u rpynnam [lepuoandeckoil cucreMbl XUMUUYECKHX 3ieMeHToB /1. M.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHbIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXJY HEOPraHMYECKHMMM BEIIECTBAMM C TIOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IUnIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyloluxX BeLIECTB, TeIJIOBOMY 3(hdexTy peakuuwu,
M3MEHEHUIO CTENIEHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUNA PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpalIEHHBIC YPAaBHEHHS PEaKlUii HOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, NMPU KOTOPBIX 3TH
peakLMy UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW NPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTraHWYECKHUX BEIIECTB, pPACIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTAHMUECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUN DPACKPBHIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHif;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHSITH 3aBUCUMOCTh CKOPOCTH XMMHYECKON PEaKIMH OT
pa3IUUYHBIX (PAKTOPOB; XapaKTEp CMEMICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aercTBus (mpuniun Jle [latense);

c(OpMHUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCH, JIeXKallue B
OCHOBE TPOMBIIIVICHHOTO TOJYYE€HUsI CEPHOM KHUCIIOTHI, aMMHaKa, a Takke COPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIIAX U IKOJOTHYECKUX MPOoOJIeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAHWTH BBIYMCIEHUS C MCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJis BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHWM Ta30B TPH XUMHUYECKUX
peaKkIusIX, MacChl BemecTBa WM 00BEMaA Ta30B MO W3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3¢ deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUS MACChl BELIECTB, IPEBPAILICHHS U COXPAHEHUS YDHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUHN COOIOAATH MPaBUJIa MOJIB30BAHKUS XUMUYECKON MOCYI0N U
1abopaTOpHBIM 000PYIOBAaHHEM, a TAKXKE MpaBUia OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH HKCIEPUMEHT
(pa3noxeHue TEpPOKCHIA BOJOpOAAa B TPUCYTCTBUU KaTalW3aTopa, OIPEACIICHUE CPEabl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATIBHOTO WHIMKATOPA, BIMSHUE PA3IMYHBIX (PAaKTOpOB
Ha CKOPOCTh XHMHYECKOW pEaKIuH, peaklud HMOHHOTO OOMEHa, KaueCTBEHHBIE peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KaTHOH aMMOHHSI, PEIICHUE IKCIIEPUMEHTAIBHBIX
3agau nmo TtemMaMm «Metamael» U «Hemeramnb») B COOTBETCTBUM C TpaBUJIAMH TEXHHUKH
0e30MacHOCTH TIPH OOpAIICHUH C BEIIECTBAMHU M JIAOOPATOPHBIM 000pYI0BAaHUEM, TIPEACTABISITh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE ITHX PE3yJIbTAaTOB;



c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3HPOBATh XHUMHUYECKYI0 HH(pOpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HMCTOYHUKOB (CpEeACTBA MAacCOBOM KOMMyHHKauuu, WHTEpHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOJaTh MpaBWJIa JKOJOTUYECKH IIEJIECO00pa3HOro
MOBEIEHUA B OBITY M TPYIOBOWM JEATEIBHOCTH B IENSAX COXPAaHEHUS CBOETO 3J0POBbS U
OKpYKarolle NPUPOJHOM CpPEelbl, OCO3HABATH OIMACHOCTh BO3JCHCTBHUS HA KUBBIC OPraHU3MBI
ompeAeEHHBIX BEIIECTB, MOHMMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMmepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALIECHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBIICHHUIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIMUXCS: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEYHYIO cucteMy obo3Hauenwuii JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne i/

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

KoauuecTBO 4acoB

Konrpoabubie  IIpakTuyeckue
Bcero

DJleKTpoHHbIe (LM (poBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
y | "
: TPOCHUS OPTAaHHYECKUX WHEHUU A.
P P A https://m.edsoo.ru/7f41837c
M. bytieposa
Htoro no pazneny 3
Paznes 2. Yraesogopoasl
2.1 [IpenenbHbIC YTIIEBOAOPOABI — AJTKAHBI 2 bubmuorexa LIOK
' ped YHICBOAOPOR https://m.edsoo.ru/7f41837c
bu6mmorexa [IOK
2.2 A 2
POMATHHECKHC YIICBOROPOAR! https://m.edsoo.ru/7f41837c
HenpenenbHbie yrieBoaopoIbl: aqKeHbI O6opynoBanue HeHTpa
2.3 ped T FOPOJIBL: ’ 6 1 «Touka Pocra» ( maTauk
QTKATUEHBI, ATKUHBI
TEMIIEPATYPHI)
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJIOB 3 1 bubnmnorexa [JOK
' U UX IepepadboTKa https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 13

Pasnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHEHUs

3.1

Crnuptsl. Genon

O6opynoBanHue MEHTPA
«Touka Poctay ( natuuk
TEeMIIEPATYPBhI)




Anpaerunpl. KapOOHOBBIE KUCITOTHI.

O6opynoBaHue LIEHTpa

3.2 CrnoxHbie 3¢upsl ! 1 «Touka Pocta» ( matunk PH)
33 | Venesoms : ! (Touen Poctan { e PE)
Hroro mo pazueny 13
Pa3znen 4. A3oTconeprkaiye OpraHudecKkue coe{uHeHust
4.1 AMuUHBI. AMUHOKUCTIOTHI. benku 3 ngf zg;]:;:z ?f;:ﬂ iK PH)
Htoro no paznemny 3
Pa3zaea S. BeicokoMoieKyJIsipHbIe COeIMHEHUS
5.1 [Tnactmaccel. Kayuyku. Bojgokna 2 ﬁggi?;;i;ii?ﬁn f41837¢
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

I[TPOTPAMME




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
C T i
| e T |
' PHOL https://m.edsoo.ru/7f41837c
snemeHToB 1. . MeneneeBa
12 Crpoenue BemiecTBa. MHOrooOpasue 4 bubmmoreka [JOK
' BELIECTB https://m.edsoo.ru/7f41837c
O6opynoBaHue 11eHTpa
T P
1.3 XUMHYECKUE PEeAKIIUU 6 1 1 «Touka Pocray ( HaUT v
PH, snextpuueckoit
POBOIUMOCTH)
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi xumust
O6opynoBaHue LIEHTpa
2.1 MeTtamnel 6 1 «Touka Pocra» ( naTumk
TEMIIepaTyphl )
O6opynoBaHue LIEHTpa
2.2 Hemerannst 9 1 1 «Touka Pocra»
(MyJIBTUIATYHUKH )
53 CB43b HEOPraHUYECKUX U OPTaHUYECKUX 5 bubnuotexa [JOK
' BEILECTB https://m.edsoo0.ru/7f41837c
Hroro no pazgeny 17




Pa3zgen 3. XumMus u ;Ku3HbL

3.1 XUMHS ¥ )KU3Hb 4 bubmmorexa LIOK
' https://m.edsoo.ru/7f41837¢c
Wroro no pazueny 4
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. Xumusa. 10 kmacc: ydeOHUK i 00meoOpa3oBar. opranu3anuii: 6a3oBblil yposeHsb / O.
C. l'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2020.- 128 c.

2. Xwumms. 11 xmacc: y4eOHUWK IS 001Ie00pa3oBaT. opranusanuii: 6a3oBsiii ypoBerb / O.
C. Tl'abpuensu, U. I'. Octpoymos, C. A. CnaakoB. — M.: [Ipocsemenue, 2019.- 127 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Xumus. 10 wmacc: yueOHUK aiist o0mieo0pa3oBar. opranu3anmii: 6a30BbIii ypoBeHb / O.
C. Tl'abpuensu, U. I'. Octpoymos, C. A. Cnaakos. — M.: [Ipocsemenue, 2020.- 128 c.

2. Meronnueckoe mocobue. bazoBerii ypoenb. 10 kmacc O. C. I'abpuensn, C. A.
Crnankos. 192 c.
3.Kuura pns yuwutena. basoBbii yposenb. 10 xmacc O. C. T'abpuensn, U. T.
Octpoymos, C. A. Crnagkos. 240 c.
4. Pabouas terpaap. bazosbiit ypoBenb. 10 knmacc O. C. IN'abpuensan, C. A. Crnagkos).
144 c.
5. KoutponbHbie u mpoBepouHbie pabotThl. baszoBbeiii ypoBenb. 10 kmacc O. C.
["abpuensu u ap. 256 c.
6. Opranuueckas XuMHs B TeCTax, 3ajadax, ynpaxHeHusx. ba3zosslit yposens. 10 kiace
: O. C. TI'abpuensn, U. I'. Octpoymos, E. E. Octpoymosa. 400 c.
7. XUMUYECKUNM DJKCIIEPUMEHT B Imkoyie. ba3oBwii ypoenb. 10 kimacc O. C.
["abpuensn, JI. I1. Batnuna. 208 c.
8. Terpanp 1J1s1 OLIEHKU KayecTBa 3HaHUN 1o xuMuu. ba3oBelii yposens. 10 kiacc O. C.
["abpuensn, A. B. Kynmosa. 112 c.
9. Xumus. 11 xmacc: ydeOGHMK a7 00meoOpa3oBaT. opraHu3anuii: 6a30Bblii ypOBEHb
/ O. C. T'abpuensiz, U.T. Octpoymos, C. A. Cnagkos. — M.: IIpocsemienne, 2019.- 127 c.
10.Metonuueckoe mocobue. bazoseiii ypoens. 11 wmacc O. C. I'abpuensn, C. A.
Cnagkos. 160 c.
11.Kuura st yaurens. bazossiit yposens. 11 kiacc O. C. I'abpuensn, U. I'. Octpoymos,
C. A. Cnankos. 272 c.
12.PaGouas tetpanb. ba3oseiii yposenb. 11 kiacc. O. C. I'abpuensn, C. A. Crnaaxos.
176 c.
13.KonTposibHBIE M TpoBepouHble paboThl. bazoBbiii ypoenb. 11 kmace O. C.
["abpuensn u np.. 224 c.
14.006m1ast xuMus B TecTax, 3aaadax, ynpaxHeHusx. 11 kmacc O. C. I'abpuensn, U. T
Octpoymos, A. I'. Beeaenckas. 304 c.
15. Xumuueckuit sxkcnepumerT B mkone. 11 kimace O. C. INabpuensu, U. I'. Octpoymos.
208 c.
16.TeTpanb aJsi OLEHKH KauecTBa 3HaHUU 1o xuMuu. ba3oselil ypoBens. 11 kmace O. C.
["abpuensn, A. B. Kymosa. 112 c.



17.1lucposas nabopatopus TP mo XxumMuu: ydeHUUYECKasi: METOJUYECKUE PEKOMEH AN
/AM. XKumun, O.A. Ioamnses, [1.B. Mupomnnuenko, - Mocksa: Jle JIubpu, 2022. —
92 c.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

1. udposas nadoparopust TP mo xumumu.
2. Xumus. ba3oBerit ypoBeHb. 10 knacc. DnekrpoHHas opMa yueOHHKA.
3. Xumus. ba3oBerit ypoBeHb. 11 knacc. DnexkrpoHHas opMa yueOHHKA.

4. http://www.alhimik.ru TpencrasieHsl cieayromue pyOpUKU: COBEThl aOUTYPUCHTY,

YUUTENI0 XUMHH, CIPAaBOYHUK (OYEHb OoJbllas mofdopka TabJMIl U CIPAaBOYHBIX
MaTepuajoB), Becedas XUMHsS, HOBOCTH, OJHMMIIMAJAbI, KyHCTKamepa (macca
UHTEPECHBIX UCTOPUYE- CKUX CBEICHUI).

5. http://www.hij.ru/ Xypuan «Xumus ¥ KH3HBY» TOHATHO W 3a- HHMATEILHO

pacckasbiBaeT 000 BCeM HHTEPECHOM, YTO MPOUCXOIHUT B HAYKE U B MHUPE, B KOTOPOM
MBI JKHBEM.

6. http://chemistry—chemists.com/index.html 3Onekrponnsiii xypHan «XUMHKH |
XHMHSD», B KOTOPBIX MPEACTABICHO MHOYKECTBO OMBITOB [0 XMMHH, 3aHUMATEIbHON

UHPOpPMALIMK, TIO3BOJIAIONICH YBJIEYh YUYCHHKOB OSKCIEPUMEHTAJIBHOH YacCThIO
IpeaMeTa.

7. http://c-books.narod.ru BceBo3moxkHas mureparypa o XuMHH.

8. http://www.drofa-ventana.ru M3BecTHOe W3JAaTENbCTBO Y4eOHOW JUTEPATYpBHI.
HoBUHKYM HayYHO-NIOMYJISIPHBIX ¥ 3aHUMATEIBHBIX KHUT 110 XHMUH.

9. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONBHBIA TOpTall CO
CCBUTKaMH Ha 00pa30oBaTeIbHbIC CAUTHI 10 XUMHUHU.

www.periodictable.ru CoopHuK cTaTeil 0 XUMHUYECKHX 3JIEMEHTaX, HILUTIOCTPHUPOBAHHBIH

IKCTIIEPUMEHTOM.
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