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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEHETO 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii Deneparumy,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS (eaepabHOi 00pa30BaTENbHOM MPOrpaMMbl CPETHETO
obmero o6pazoBanus (POIl COO), npencraBieHHbIXx B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenonaBanus y4eOHOTO IMpeamMera
«Xumusi» B 00pa3oBareiabHbIX opranu3anusax Poccuiickoii @enepannu, pealu3yrolnx OCHOBHbIE
o0Opa3oBaTesibHble IPOrpaMMBbl, 1 OCHOBHBIX IMOJNOKEeHUH «CTpaTeruu pa3BUTHs BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuof 10 2025 rona» (Pacnopsuxenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY TIOJIX0/I0B K pa3pabOTKe MpOTrpaMMBbl IO XUMHH, K OTIPEICTICHUIO O0IIEH CTpaTeTuu
00y4YeHHsI, BOCIIUTAHUS M Pa3BUTUS OOYUYAIONIMXCSI CPEACTBAMH y4eOHOTO mpenMeTa «XUMHsD)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIIENTyalbHble nmojoxeHuss ®I'OC COO o
B3alMOOOYCIIOBJICHHOCTH L€, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIeo0pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThEeMJIEMOM YacThl0o uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliil Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH!, MPUCYIIUX LETOCTHON CUCTEME XMMHUYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKXe 3KOJOIMYeCKHM OOOCHOBAHHOTO OTHOULICHHS K CBOEMY 3/I0pOBBIO U MPHUPOTHOHN Cpere.
Peanuzyercs xumudeckoe oOpa3oBaHME OOydYalOUIMXCS Ha YpOBHE CpegHero oOIIero
o0pa3oBaHMs CpeACTBAMU yUEOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OTIpeNieNIeHbl B TPOTpaMMe IO XUMHH C Y4E€TOM Crenu(uKd HayKd XUMHH, €€ 3HA4eHUs B
MO3HAHUU MPUPOIBI U B MaTEpUANbHOM KM3HM OOILIECTBa, a TaKXKe ¢ y4y€ToM OOLMX Lened u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMBbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuMHS KaK JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK UTPaeT 0coOyr0 pojb B COBPEMEHHOMN
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalibHOW KyJIbTypbl. OHa BHOCHUT CBOIl BKJIaja B
(dopMHpOBaHUE PAlIMOHAILHOTO HAYYHOTO MBIIUIEHHS, B CO3JaHKE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyKaroIeM MUpPEe KaK O €IUHCTBE MPUPOJIBI U YeIIOBEKa, KOTOpoe (POPMUPYETCsI B XUMHUHU Ha
OCHOBE IMOHHMMAaHMSI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTSMU PUMEHEHUS.

TecHo B3auMOJIEHCTBYS € IpyTMMHU €CTECTBEHHBIMU HayKaMH, XUMUS CTajla HEOTheMIIEMOM
YacThI0O MHUPOBOW KYJIBTYpbI, HEOOXOJAUMBIM YCIOBHEM YCIICITHOTO TPyAa W KH3HH KaKJIOTO
yieHa oOmiectBa. CoBpeMeHHass XMMHUS KaK HayKa CO3HMJaTelbHas, Kak HayKa BBICOKHX
TEXHOJIOTUH HampaBjeHa Ha peLIeHHe TIJI00aJbHBIX MpOoOJeM yCTOMUMBOrO pa3BUTHA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTOTHIECKON O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B coorBercTBHMM ¢ OONIMMHU IEIIMH W TPUHIUIIAMH CpeIHero oOmero oOpa3oBaHMs
conepxanue npeamera «Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHHUS1) OPUEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLICKYJIbTYPHYIO HMOJATOTOBKY OOYyYaromIMXCs, HEOOXOAUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUMX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» U «O0IIas 1 HeOpraHuyecKasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX



SBJISIIOTCSI OCHOBBI 0a30BOM HAYKH: CHUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUHU (C BKJIIOUECHHEM
3HAaHUH U3 001Ie XUMUH) U OpraHnYecKoi Xumun. opMHUpOBaHKE JAHHOMN CHCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUH XUMUH.

Crpykrypa conepxaHus KypcoB — «Opranuueckas Xumus» u «OO01iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHUIO
yu4eOHOro MaTepuasia M OOYyCJOBJICHa HCTOPUYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEACIEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEILECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOEHUU BELIECTB.
CseneHusi 00 M3yyaeMblX B Kypce BEILECTBaX HAlOTCS B PAa3BUTUU — OT YIJIEBOAOPOJOB IO
CJIOKHBIX OMOJIOTMUECKM AaKTHUBHBIX COEIMHEHMHA. B Kypce opraHmueckoil XMMHHU MOIYy4aroT
pasBUTHE C(POPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O 0O0OLIero oOpa30BaHMs IE€PBOHAYAIbHBIC
NPEICTABICHUS O XUMUYECKOH CBS3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIiOM 3peHHUs B mpeaMeTe «XHUMUs» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YypOBHE OCHOBHOTO OOIEro oO0pa3oBaHMs TEOPETUUYECKUH MaTepual Hu
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4acCTHOCTH, B Kypce
«OOu1ast ¥ HEOpraHWYecKass XUMUsS» O0ydarolIUMCsl HPEJOCTABISAETCSI BO3MOXHOCTh OCO3HATh
3HAYEHUE TMEPUOJUUYECKOr0 3aKOHA C OOLIETEOPETHYECKUX U METO0JIOTMYECKUX IO3UIHH,
riy0xe MOHATh HCTOpUYECKOe H3MEHeHHe (YHKIMH 3TOro 3akoHa — OT oOoOmaromiei 1o
OOBSACHSIONIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IIPUMEHEHNN, a TAK)KE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX IIPOTEKAaHUS
jpononHserca B Kypcax 10 m 11 kimaccoB dneMEHTaMM  COJEp)KaHUS, HMMEIOIINUMU
KyJbTYPOJOTHUYECKMM M TPUKIAJAHOM XapakTep. OTH 3HAHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBS3M XHMHUHU C JIpYTUMH HayKaMH, pacKpblBalOT €€ poJib B IIO3HABaTEIbHOU U
NPAaKTUYECKON JIEATEIIbHOCTH YENIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHMs K IpOLEcCy
TBOpYECTBA B 00JJACTH TEOPUHU U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOjaemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh UH(POPMAIMIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HAHUM, peleHus
MHTEJJIEKTYyaJIbHBIX M 3KCIIEPUMEHTAJIBHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1menom conepkanue
y4eOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUSl PUIOCOPCKUX UIEH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BELIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTb IPUPOJHBIX SIBJICHUM IMyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MEXIy HOBBIMH (paKTaMH M TEOPETHUECKUMH MpPEINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3aHMsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mutane pemenus 3a1a4 BOCIIMTaHNS, Pa3BUTHSI M COLMATM3AIUN 00yYaOLINXCs IPUHSATHIC
IPOrpaMMOil MO XUMHHM NOJAXOABl K OIPENEICHHUIO COJAEPKAaHUS M IIOCTPOEHUs IpenMera
peaycMaTpuBalOT (OPMHUPOBAHNE YHUBEPCAIbHBIX Y4EOHBIX IeHCTBHH, uMMeroImux 0a3zoBoe
3HA4YEeHUE Ui pa3jIM4yHbIX BUAOB JEITEIbHOCTH: pELICHUs MpoOsieM, IOUCKA, aHalu3a U
00paboTkn HH(pOpPMAIMK, HEOOXOOUMBIX IS IMPHOOPETEHUS ONbITa MNPAKTUYECKOH U
HCCIIE0BATENbCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B I03HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha ypOBHE CPEAHEro 00I1Iero o0pa3oBaHus, P ONPEACICHUN COAEPIKATEILHON XapaKTePUCTUKU
nejael M3ydeHus: MpeJMeTa HampaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM IeATEIbHOCTH YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B OCHOBE KOTOPOU JIeKaT KIIOUEBHIC TMOHSITHS,
dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUM XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOEHUE WU
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0O0OOIIEHWH MHPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUUECKUX SIBICHUN, UMEIOIINX MECTO B MPUPOJIC, B IPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ atum, coaepkarenbHasl XapakTepUCTUKa 1eJed U 3aad U3y4eHHUs] IpeIMeTa B
mporpamMme 1Mo XMMHUHU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUY C HOBBIMU ITPHUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJBIIECH CTENeHN
OTa€TCs MPeANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHus 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJITOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHUSMH aKTHBHOTO
MOJIYYEHUS 3HAHUKM ¥ IPUMEHEHUSI MX B peaTbHOM KU3HU JJI PEIICHUS IPAKTUYECKUX 3a]1ad.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

azlanTaiys 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCS MUpa, (HOpMUPOBaHNE
WHTEJUICKTyJIbHO Pa3BUTON JIMYHOCTH, TOTOBOW K CamMoOOOpa30oBaHUIO, COTPYJAHHYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHHe Yy O0OyYaroImMXCSl KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIETEHIHI),
MMEIOIINX YHUBEPCAIIBHOE 3HAYEHUE /I PA3TUYHBIX BUOB JIEATEILHOCTHU: PEIICHUs MpobieM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA DKOJIOTHYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHYECKUX TIPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIILHBIX UHTEPECOB, MHTEIUICKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaOIUXCsl: CIIOCOOHOCTH CaMOCTOSITENIbHO TPUOOpPETaTh HOBBIE 3HAHHS 10 XHMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOJIB30BAaTh COBPEMEHHbIE NH(OPMALIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaJn3a yueOHOW U Hay4yHO-TIOMYJISPHOW HH(OPMALIUA XUMHUYECKOTO
COZIepKaHUS;



dbopMupoBaHUE U pa3BUTHE y O0YUaAIOIIUXCS aCCOIUATUBHOTO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIOIATEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTHU, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAHUE Y 00ydaromuxcs yOex AEHHOCTH B TyMaHUCTUYECKOW HANIPaBICHHOCTH XUMHUU,
e€ BaXHOW pOJIM B pEUICHHH TIJ00ANIbHBIX MPOOJIEM pPalMOHATIBHOTO MPUPOAONOIB30BAHNUSA,
MOMOJIHEHUSI SHEPreTHUYECKUX PECYypCOB M COXPAHEHHUS IMPUPOJHOIO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIC ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOJYUYEHHBIX 3HAHUH IS IPUHATHS TPAMOTHBIX PEIICHUN B CUTYyalHsX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yuebHoM mnane cpemHero obmiero odpa3zoBaHUs MpeaMeT «XuMus» 0a30BOTO ypOBHs
BXOJIMT B COCTaB MpeAMeTHOM o0nacTu « EcTecTBeHHO-HAyYHBIC TTPEAMETHD».

OO61ee yuCiIo 4acoB, OTBEAEHHBIX JUIsl U3YYEHHUS XUMHUHU, Ha 0a30BOM ypOBHE CpEIHEro
obmero odbpazoBanus, coctaisieT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 gaca (1 gac B Hezemto).



COJEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XMMHUHU

[IpeameT opraHM4ecKkoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAYCHUE B MOJIYYCHUH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequuenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoOrHus,
nu3zoMepust. XuMu4eckKas CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluu OpraHMuecKux BemecTB. HomeHkIaTypa opraHm4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpUBHAIbHbIC Ha3BaHUS BaKHEHIIUX IIPEICTaBUTENEH KIIaCcCOB
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YUYEHUsI BELIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3liaMu OpraHWYecKUX BEUIECTB M MaTepuajaMi Ha UX OCHOBE, MOJICITMPOBAHHE MOJICKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHUE, OOyTIIMBAaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHHME, TOMOJOTHYECKHH pAn. MeraH M 3TaH — mnpocTeiiue
IPEeCTaBUTEIN ATKAHOB: (pU3NYECKre U XUMUYECKUE CBOWCTBA (peaKIK 3aMeILeHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPO/IE, TOTYYEHHE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIEH — MpOCTEeHIIne
NpPEJCTaBUTENIN AaJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJloreHUpOBaHUs, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3alluN ), OJyYeHHEe U IPUMEHEHHE.

Ankanuensl: OytamueH-1,3 u metwnOyTtaaues-1,3: cTpoeHue, BaXXHEWIINE XUMUYECKUE
cBoiicTBa (peakus noaumepusanun). [loayyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuu rMIPUPOBAHUS, FAJIOIT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE W XUMHUYECKHE CBOWCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (Peakyuu 2aio2eHUposanus U HUmMpo8aHus), noaydenue u
npumernenue. TOKCUYHOCTH apeHOB. ['eHeTnueckas CBsI3b MEXIYy YIJIEBOJOPOJIaMH,
MPUHAJIEKAITIMU K Pa3IHYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOAOB. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CriocoObl nepepadoTKu HeTH: IeperoHKa, KpeKHHT (TEpMHUYECKH,
KataauTuueckuit), muponu3. Ilpogykrel mnepepa®oTkm  HedTH, HUX NpPUMEHEHUE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThI €ro NepepaboTKu.

OKCHEpUMEHTAJIHBIE METOJIbl M3YUYEHHs BELIECTB U MX NPEBPAILECHUN: O3HAKOMIIEHUE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuun «HedTs» 1 «Yroab», MoaeIupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEICHUE NPAKTUYECKOW pPabOThI:
MOJIyYEHHUE ITUICHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnbie 3aaun.




Bbluuciienuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOTYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMYECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIN IIPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue opranuueckue coeAHHeHHUs

[IpenenpHble OIHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKUE U
XMMHUYECKHE CBOWCTBA (pEaKUUU C AKTUBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHUE),
npuMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YeJloBeKa.

MHoroatomMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakLus Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. [IpuMeHeHue riaulepuHa U
STHJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKUe U XMMUYEeCKHe CBOMCTBA. TOKCHYHOCTD (heHoa.
[Tpumenenue penona.

Anpaeruapl U kemowuwvl. DopManbAeruj, aueTAIbICTU]: CTpPOCHHE, (u3MUeckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS W BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
HOJIy4YeHHE U IPUMEHEHHE.

OmHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHast KUCIIOTHI:
CTpoeHHue, PU3MUECKUE U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalMM), MOoIydeHHe M mnpuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICHIMX KapOOHOBBIX KUCIOT. Mblja KaKk COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX
MOIoIIee TIEUCTBHE.

CrnosxHble 3Qupbl KaKk MPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX 3(PUPOB.
Kupsl. I'maponns xxupos. I[Ipumenenne xxupos. bruonorndeckas poiib KHUpPOB.

VYrneBopl: cocTaB, KiIacCU(pHUKAIMS YTIEBOA0B (MOHO-, 1U- U Mojaucaxapusl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HMUECKHEe U XUMUYECKHe
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXIEHHE B MPHUPOJAE, MPUMEHEHUE,
6uonornyeckas posib. oTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3bI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmasia U LEeUTI0I03BL.
duznyeckue 1 XUMUUECKHE CBOMCTBA KpaxMaia (THIpOou3, KayeCTBEHHAs Peaklus ¢ HOJIOM).

OKCHEpUMEHTAJILHBIE METOABl M3YUYEHMs BEIIECTB M MX IPEBpALICHMI: NPOBEACHUE,
HaOJIoIeHHe W ONMCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KaueCTBEHHbBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcuaoMm Meau(ll)), MHOroaToMHBIX
crupToB (B3ammojelicTBue TiunepuHa ¢ ruapokcuaoMm menu(ll)), ampmerumoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcunom menu(ll), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTBI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIHUYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUECTBY OJJHOTO
U3 UCXOJHBIX BEILECTB WIH IIPOJYKTOB PEAKIIUN).

A3zoTcoaeprkalie OpraHn4ecKue COeANHEHMs.

AMUHOKHCIIOTHI Kak aM(OoTepHbIe OpraHuyeckue coequHeHns. Pu3ndyeckue 1 XUMU4ecKue
CBOICTBA aMHUHOKHUCIOT (Ha IpuUMepe MMIMHA). buojormdeckoe 3HaYeHHE AMMHOKMCIIOT.
[TenTupael.



benkn xak NnpupoAHbBIE BBICOKOMOJEKYJISIpHBIE coenuHeHus. [lepBuyHas, BTOpUYHAs U
TPETUYHAsi CTPYKTypa OenKkoB. XHMHUYECKHE CBOWCTBA OEJKOB: THIAPOJIN3, JEHATypaIus,
KauECTBEHHbIE PEAaKIIMK Ha OEIIKH.

OKcliepUMEHTalIbHbIE METOJbl M3Y4EHHUs BEUIECTB M MX IpeBpalleHuil: HaOaroAeHue u
ONKCaHWE JEMOHCTPALIMOHHBIX OIIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWHU, LIBETHBIE
peakiuu OEIKOB.

BbicokomosieKkyIsipHbIE COeJUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCOUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUHU, CPEOHAS MOJIEKYJsipHass Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPU3ALIS U MTOJIMKOHIEHCALINS.

OKCrepUMEHTaJIbHbIE METO/Ibl M3YUYEHMsI BELIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUyKOB.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeIMeTHBIX CBsI3€l MU M3Yy4YeHUM opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4YEpe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYUYHBIX IOHATHH, Tak U
IOHSITUH, ABJISAIOMXCSA CUCTEMHBIMU JIJIS OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0ue ecTecTBEHHO-HAy4YHbIE IOHATHS: SIBJIEHUE, HAayyHbIH (akT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCUPHUKAIMS, TMEePUOAUYHOCTh, HAOIIOACHUE, W3MEpEHHeE,
HKCIEPUMEHT, MOJIETTUPOBAHHUE.

®dusznka: MaTepus, SJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJ1a, SHEPr€TUYECKUI YPOBEHb,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIeCTBa, (PU3MUYECKHe BEJIMYMHBI U €JUHULIBI UX
U3MEpEeHHUs.

buonorus: knerka, opraHusm, Oumocdepa, oOMEH BelIECTB B OpraHusMme, (hOTOCHUHTE3,
OMOJIOTNYECKH aKTUBHBIE BellecTBa (O€IKH, yTrIeBOIbI, )KUPbI, (DEPMEHTHI).

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

TexHosorust: nuIIeBbIe MPOTYKThI, OCHOBBI PAllMOHAJILHOTO MUTAHMSI, MOIOILIUE CPE/ICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTpernapaThl, MaTEpHUalbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.

11 KUIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckue 0CHOBbI XUMHU

XuMuYyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JJEKTpOHHas 000J0YKa.
DHepreTHyeckue YpoBHH, IMOTYyPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOCHHOCTH
pacripesie/ieHUs] AJIEKTPOHOB MO OpOUTANIIM B aToMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucreMa XuMUYecKHx snemeHTtoB J[. M.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XHUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHON TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHs CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX BELIECTB
10 TPyIIaM U NepruojaM. 3HaueHHUE NEPUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKU.

Crpoenue BemiecTBa. XHUMHUYECKass CBsI3b. BUIbl XUMHUYECKON CBs3U (KOBaJICHTHAs
HEMOoJIsSIpHasl W TOJISIpHAsi, WOHHAs, MeTaJumyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIH M JOHOPHO-aKIeNTOPHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNeKTpooTpUliaTebHOCTh. CTerneHb okuciieHus. OHbI: KaTHOHBI U AaHUOHBI.

BeniectBa MOJIEKyJISIpHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BEIIECTBA. THUNBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[lonsitue o AucnepcHbIX cucreMax. ICTUHHBIE U KOJJIOMIHBIE pacTBOPBL. MaccoBasi J10Jist
BEILIECTBA B pACTBOPE.

Knaccudukanus HeopraHuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIiecTB.
['eneTnyeckas CBA3b HEOPraHWUYECKUX BELIECTB, IPUHALICKAIIUX K PA3ITUYHBIM KIJIACCAM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX pEaKkIUii B HEOPraHUYECKOH U
OpraHWYECKON XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUsS U MPEBPAIICHUS
SHEPIUH NPU XUMUYECKUX PEaAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3IU4YHBIX (PakTopoB. OOpaTUMbIE pPEaKIIUU.
Xumnueckoe paBHoOBecue. (DakTOpbl, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTtnueckas aucconuanus. CunbHble U cialdble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOPOB BEILIECTB: KUCIAs, HEUTpaJIbHasl, IEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YyYEeHHs] BEHICCTB U WX MPEBPALICHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHToB JI. VM. MenneneeBa», u3zydeHue
MoJiellell KPUCTAJUTMUECKUX pemETOoK, HaOMIoJeHNne U ONHMCaHWe JEMOHCTPAIIMOHHBIX U
Ta00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAAa B TMPUCYTCTBUU KaTaau3aropa,
OTIpeJIeJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHHUBEPCATHHOTO HHAMKATOPA, PEAKIIUU
MOHHOTO OOMeHa), MpoBeJleHHEe MPAaKTHUECKON paboThl «BrnusHue pa3nuuHbIX (HaKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEaKIINI.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAas JOJIS BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronueckoi cucTeMe XUMHUECKUX SJIEMEHTOB
J. U. MenneneeBa U OCOOCHHOCTH CTpO€HUsS aToMOB. DU3MYECKHE CBOWCTBA HEMETAJIOB.
AnoTponusi HeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa U yriepoaa).

XVUMUYECKHUE CBOWCTBA BAXKHEHIINX HEMETAJUIOB (TalOreHOB, cephl, a3oTa, ¢ocdopa,
yrJIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHI0B, KUCIOPOICOAEPKAITUX KUCIOT, BOJOPOTHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIIOB U UX COECIUHEHUH.

Meramisl. [lonoxenune meramios B llepuoguyeckoil cucteMe XUMHUECKUX 3JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OoOmiue
¢uznueckue cBoiicTBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMHMUYECKUN psifl HANpsKEHUI
METaJIOB.

XUMHUYECKHUE CBOWMCTBA BAXKHEWMILMX METAJUIOB (HATpPUM, KaJdid, KajdblM{, MAarHUu,
TIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3YUY€HUS BEUIECTB U MX MPEBPALICHUN: HU3yUEHUE
KOJUTEKIIUU «MeTasibl U CIUTaBb», 00pa3lioB HEMETAIUIOB, PEUICHHE SKCIIEPUMEHTANILHBIX 3314,
HaOJIIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB (B3aUMOJEHUCTBHE



TUAPOKCUAA AIIOMHUHHMS C PACTBOPAMM KHCJIOT M IIEJIOYEH, KAYECTBEHHBIC PEAKIIMM Ha KATHOHBI
METaJIJIOB).

Pacuérnble 3anaum.

Pacuétsl Maccel BemecTBa Win 00bEMa ra3oB 10 U3BECTHOMY KOJUYECTBY BEILIECTBA, MACCe
W11 00bEMY OJJHOTO U3 YYaCTBYIOIIMX B PEaKIH BEIECTB, pacy€Thl Macchl (00bEMa, KOJIMYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CJIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMus H )KU3Hb

Ponp xuMun B o0GecriedeHun SKOJIOTMYECKOM, SHEPreTUUeCKON U MUIIEeBON O€30M1acCHOCTH,
pa3BUTHU MeIULUHEL. [IoHATHE O HAyYHBIX METOAAX NIO3HAHMS BEIECTB U XMMHUYECKHUX PEAKIIHM.

[IpencraBienus 06 0OIUX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO OJTYYESHHUS BaXKHEUIITHX
BEILECTB.

YenoBek B MHUpE BELIECTB UM MaTEpUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLIMOHHBIE MaTepHualbl, KPACKH, CTEKJIO, KEpaMUKa, MaTepuaibl i1 SJIEKTPOHUKH,
HaHOMAaTePHaJIbl, OPraHMYECKUE U MUHEPAIbHBIEC YI00PEHUSI.

XUMHUS M 310POBbE 4YEJIOBEKA: MPAaBWIA HCIOJIB30BAaHUSA JICKAPCTBEHHBIX IIPENAaparoB,
paBuiia 6€30MacHOr0 MCII0JIb30BAaHUs MIPENapaToB OBITOBON XHUMUH B TOBCETHEBHOM JKU3HU.

Me:xnpeaMeTHbIE CBSI3H.

Peanu3zanus MeXnpeaMeTHBIX CBA3€H NMpU U3yuyeHUH OO0IEl M HEOPraHUYECKONW XMMHHU B
11 xnacce ocyuiecTBs€TCs Yepe3 UCIOIb30BaHUE KAaK OOLIUX €CTECTBEHHO-HAYUHbIX NMOHSTHH,
TaK U HNOHSTHUH, ABISAIOIUXCA CUCTEMHBIMU JJI OTHAEIBbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO01re ecTecTBEHHO-HAYYHbIE MOHATUS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KJacCU(pUKalusi, NEepPUOAUYHOCTb, HaONIOJEHNUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHHUE, ABJICHUE.

®dusuka: Marepus, dHEpPIUs, macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOIL,
PaAMOAaKTUBHOCTb, MOJIEKYJa, SJHEPreTUYECKUN YpPOBEHb, BEIECTBO, T€JI0, 00BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEINYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, opraHus3M, 3KocHcTeMa, Ouocepa, Makpo- M MHKPODJIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOIIIUBO, PECYPCHI.

TexHOIOrns: XUMUYECKAsI TPOMBIIITIEHHOCTh, METAJUTY PITHsl, TPOU3BOJCTBO CTPOUTEIIBHBIX

MaTcpHrajioB, CEIbCKOX03SIHMCTBEHHOE IMpou3BOACTBO, numieBas MMPOMBIINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npenaparos,
IMPONU3BOJACTBO KOHCTPYKIMOHHBIX MaTrcpuaioB, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHHUS OOyUYalOIMIMMUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM aisi pa3pabOTKM IUIAHUPYEMBIX pPE3YJIbTaTOB OCBOCHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIN MOAXO0/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYypE€ JIMYHOCTHBIX
PE3yJIBTaTOB OCBOSHHS IIPEIMETa « XMMUS» Ha YPOBHE CPETHEro 001Iero 00pa30BaHUs BbIACICHBI
CJICAYIOLINE COCTaBIISAIOIHE:

OCO3HaHHE O0YYAIOLIUMHCA POCCUHCKOM Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAINH K 00yUeHHIO;

LIeJICHANPAaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHHUH JIMYHOCTH HAa OCHOBE KIIIOUEBBIX
LEHHOCTEH M UCTOPUUYECKUX TpaauLUii 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, NPUCYIIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LETH U
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOCHHS MPEIMETa « XUMHSD JOCTHTAIOTCS B €IMHCTBE YIEOHOMH
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C T'YMAaHUCTHUECKUMHM, COLIMOKYJIBTYPHBIMHU,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOUIMMHU MpoIeccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS X HPAaBCTBEHHOTO CTAHOBJICHHS JTMYHOCTH 00YYaIOIIMXCS.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS NpenMeTa «XUMHUS» OTpaxaroT COPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U PAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTn3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpa:k1aHCKOro BOCIIMTAHUSA:

0CO3HAHMsI 00YYAIOIMMKCS CBOMX KOHCTUTYI[MOHHBIX MPaB U 00SA3aHHOCTEH, YBaXKEHHUS K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yuyeOHBIX U IMO3HABATENbHBIX 33124, BHIMOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MPHHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W apTyMEHTBI IPYTHUX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[ICHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY HACJEIUI0 OTEYEeCTBEHHOMN
XUMHU;

YBaKEHHUsS K Ipoleccy TBOpYECTBA B 00JACTH TEOPUM M IMPAKTUYECKOIO NMPUMEHEHUS
XMMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAyKH €CTh Pe3yJIbTaT [UIMTENbHBIX HAOMIOJICHHIH,
KPOIOTIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPyAa YUEHBIX U IMPAKTUKOB,;



UHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJYYEHUH U TMOCIEAYIOIIEM aHajIu3e
uH(OPMAIIUHU O MEePEIOBBIX JOCTIKECHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBAaTh CBOE IIOBEICHUE W IOCTYIIKM CBOHMX TOBAPHILEH C MO3ULMUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 310pOBOro M Oe30macHoro olpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIICHUSI K COOCTBEHHOMY (PU3MYECKOMY U NMCUXUYECKOMY 370POBBIO;

coONrofeHus MpaBuil 0E30MacHOTO OOpallleHUs] ¢ BEUIeCTBAaMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOI1 1€ATEIHHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOIEHUS aTKOTOJs,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HCCIIEIOBATEIBLCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH NPAKTUYECKUX 3aJad COLMAIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YUYCHHIO MPOQPECCUil pa3audHOro poja, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJM TPyJa U pe3yJIbTaTaM TPYI0BOM AEATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3oBaHus, Oyayiien
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KU3HHU Ha 3eMIie;

MOHMMAaHUS TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIieM, BIMSHHS SKOHOMHUYECKHX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOB30BAHMS TOCTHKCHUN XUMUHU TSI PEIICHUST BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUM U NMPEJOTBPAILATD HX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
NEATETbHOCTH  SKOJOTUYECKOM HANpaBJIIEHHOCTH, YMEHHsS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOHN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(oOuu;

7) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOU MTPAKTUKY;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIeM
MHUpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH M
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOH POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHalIbHOU
KYJIBTYPBI, PEHICHUH TII00aJbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBUI YCIEIHOTO TPYyAa U 3KOJOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JIeHa
00I11eCTBA;

€CTECTBCHHO-HAy4YHONW TIPAMOTHOCTH: IIOHMMAaHUS CYIIHOCTH METOAOB IIO3HAHUSA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBICHHM OKpY’KAIOLIEr0 MHUpa U IPOMCXOIAIIMX B HEM H3MEHEHMI,
YMEHHUS JieJaTh 000CHOBAaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M UMEIOIMXCS TaHHBIX
C LEJBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSM TpyZa B Pa3IMUHBIX cpepax mpodheccuoHaTbHOMN JesITENbHOCTH.
METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTa «XUMHS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/Iﬂ MHPOBO33PCHUA 06y11a101111/1xcs[ MCKIUCHUITIIMHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIME [[ETOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPTUs, SBJICHHUE, MPOIECC, CHCTEMa, HAY4YHBIH (aKkT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSI, UCCIICI0BaHKe, HAOIIOIeHIE, U3MEPEHHUE, IKCIIEPUMEHT U IPYTHE);

YHUBEPCAIbHBIE y4eOHbIe JNEUCTBUA (mo3HaBaTeIbHbIE, KOMMYHUKaTUBHBIE,
peryJsTHBHBIE), oOecreunBarone (HOpMUpOBaHHE (PYHKIIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUaroIInXCs;

CHOCOOHOCTh  OOYYarONmMXCSA  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXIHMCIUIUIHHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAaHUA W YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COILMAJIbHOM MTPAKTHKE.

MertanpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YYCOHBIMHU
MMO3HaBaTCJIbHBIMHA, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

OsJiaieHne YHUBEPCAJIBHBIMH YYeOHBIMH MO3HABATEIbHBIMH ICHCTBUSIMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (POPMYJIMPOBaTh W  aKTyaJlM3HpPOBAaTh MPOOJEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNATh eI ACATEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPHUH WX JIOCTHIKCHU,
COOTHOCHUTD PC3YJIbTAThI ACATCIIBHOCTU C IOCTABJICHHBIMU LICIISIMU



UCIOJIBb30BaTh IMPU OCBOCHMM 3HAHMN NPHUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIATH
XapakTepHble TNPU3HAKK TIOHSATHMM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

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

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUSI B PACCMAaTPUBAEMBIX SBJICHUSX, (DOPMYyIHUpPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUSA, UCIOIb3YEeMble B XUMUM CUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHAYecKass (GOopMysa, ypaBHEHHE XHMHUYECKOH pEakUMd — TpU PEHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 337124, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIE ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMHUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUI;

dopMynIMpoBaTh LM U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO c(hOpMyJIMpPOBAaHHBIE BONPOCH! B KaUeCTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
11 (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIQ/IETh HAaBBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TNPOBEACHUS YUCHHUUECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTb O0OOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKUX 3aJ1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B [TO3HAHUSI.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh MH(POPMAIIMIO PA3IMYHbIX BUI0B U (POPM IPEACTaBIECHUS, KPUTUUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMyIHMpOoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBbIE METOJAbl NpPH IOHCKE U OTOOope
uHpOopMaLKu, HeOOXOIMMOM [T BBITOJIHEHHS YU€OHbBIX 3a/1au OMpPEaeIEHHOTO THIIA;

nproOpeTaTh OMBIT MCIIOIB30BAaHHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEACTaBICHUsT UHPOPMALIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3BIK B KayecTBe CpeACTBa MNpu padoTe ¢ XHUMHUYECKOM
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OBJaieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH el CTBHSIMU:

3a7jaBaTh BONPOCHI N0 CYILECTBY OOCYX1aeMOW TEeMbI B XOJI€ UAJIOra W/WIN AUCKYCCHH,
BBICKa3bIBaTh HJIEH, (OPMYIHPOBATH CBOU MPEIOKEHUS OTHOCUTEIIHO BBIIIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIaTh C TNpE3eHTalMeil pe3yJbTaTOB MO3HABATEIBHOW AEATENbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4YaeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoekTa U (OPMYJIHUPOBATH BBIBOJBI IO PE3yJIbTaTaM MPOBEIEHHBIX
MCCJIEIOBAHUM MyTEM COTJIACOBAHMS IMO3ULIUHN B X0 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMY PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIbHO IIJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JAEATEIbHOCTD,
omnpezenss e€ UeNu U 3a/ladd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraeMblii arOpuUTM JEUCTBUN NPU BBHIMNOJHEHUHM y4eOHBIX U HCCIIEIOBATEIbCKUX 33/1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YUETOM IMOyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUYECKUX PEAKIIUAX;

OCYIIECTBIISITH CAMOKOHTPOIIb CBOEH AESITEIbHOCTH Ha OCHOBE CAMOAHaJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndyeckas XuMHUsh» OTPaKaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON
KapTUHBI MHPA, PO XUMHUU B TO3HAHUU SIBJICHUH MPUPOJIBI, B (HOPMUPOBAHUH MBIIIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUN, KOTOpas BKJIIOYAET: OCHOBONOJIArarolue
HNOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YITIEPOAHBIA  CKeJeT,
(GyHKIMOHAIbHAS TPyMNa, paJuKan, W30MEpHUsi, MU30MEpPbl, TOMOJOTUYECKUN psia, TOMOJOTH,
YIJIEBOJAOPOABI, KACIOPOA U a30TCOJAEpIKAIIME COCAVMHEHUS, MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI SI3bIK XMMHUHW; MHPOBO33PEHUECKHUE 3HAHMS, JISKAIIHNE B OCHOBE IMOHUMAaHUSA
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBJICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, OJyuYeHUH U 0€30MaCHOM MCIOJB30BaHNN BaKHEUIIINX OPraHUIECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTEPHBIC MPU3HAKK MOHSATHH, YCTaHABINBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE TOHATHUS IIPU ONMCAHUM COCTaBa, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY JJISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHOI) (hOpMYysT OpraHMYECKUX BEIECTB
Y YpaBHEHHHW XMMHYECKUX PEAKLNN, U3rOTaBINBATh MOJEIHM MOJIEKYJ OPIraHMYECKUX BEIECTB
JUTSL WUUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATH MPUHAIICKHOCTh H3yUYEHHBIX OPTaHUYECKHIX
BEIIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KIACCy/TpyIle COeIUHEHUN
(YyrieBomopobl, KHCIOPOA M a30TCOAEpXKalllie COENMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COCIMHEHUs), JaBaTh MM Ha3BaHMA No cucremarndeckoil Homenkiatype (IUPAC), a Taxxke



MPUBOJIUTH TPUBUAIbHBIE HA3BaHMs OTHAEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIHIIEH,
alleTUJICH, STHJICHIJIMKONb, TIHLEpHH, (eHon, ¢GopManpIerui, aneTaabAerull, MypaBbHHAS
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAS KUCIIOTA, TIIOK03a, (PPyKTO3a,
Kpaxmal, LIeJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHSI OINpPEAENATh BHJBI XUMHUYECKOM CBS3M B OpPraHMYECKHX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BeiecTB A. M. bytiepoBa st 00bsiCHEHUS! 3aBUCMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTPOEHHUE, (HUIUUECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX IPEJICTABUTENIECH PA3IUUHbIX KIACCOB OPraHUYECKUX BELLECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aleTwieH, OyraaueH-1,3, metmnOyramueHn-1,3, OeH3011,
METaHOJ, 3TaHOJ, YTHJICHTIIUKOIb, TIUIEPHUH, (EHON, aleTalbIeru1, MypaBbuHas U yKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, ILeJUI0103a, aMHUHOYKCYCHas KHCIOTa), WUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTEepPH30BaThb MCTOYHUKH YIIEBOJAOPOIHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEPepabOTKH M MPAKTUYECKOE NMPUMEHEHHE
IPOJIYKTOB MEPEPadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BELIECTBA MITH MPOAYKTA PEAKIIMHU 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXO/HBIX BEIIECTB W MIPOJYKTOB PEAKIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOMN 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XWUMHUU IPU M3YYEHUM BEIIECTB M XUMUYECKUX SBJICHUN
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHS PELIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalIUSX, CBSI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHUH COOJIOAATh MpaBUiIa MOJIb30BAHUA XUMHUYECKOW MOCYAOH U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TaK)Ke MpaBUiIa OOpAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIITOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATE XUMHYECKUN HKCHEPUMEHT
(IpeBpalleHus] OPraHNYEeCKUX BEIIECTB IPU HAarpeBaHMH, MOJYyUYCHHE STHICHA U M3y4YEHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIINU OPIraHUYECKUX BEIIECTB, I€HATYpaLus OSJIKOB [P HarpeBaHHH,
IIBETHBIE PEAKITNH OCJIKOB) B COOTBETCTBHH C ITPAaBUIIaMU TEXHUKHU O€30MaCHOCTH ITPH 00paIieHun
C BeILIeCTBaMH U JIaOOpPaTOpPHBIM O0OPYJIOBaHHEM, MPEICTABIATH PE3yIbTaThl XUMHYECKOIO
JKCIEepUMEHTa B (OpPME 3alUCH YPABHEHUH COOTBETCTBYIOIIMX peakiuidl U (OpMyIHpPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAaIHIO,
MOJTy4aeMyIo U3 pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoil nHdopmanuu, UHTEpHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh TpaBWJIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
NOBEJCHUA B OBITY M TPYJOBOH [EATENBHOCTH B LENAX COXPAHEHHS CBOErO 370pPOBbsS M
OKPYXaIoIlel TPUPOIHON CPEIbl, OCO3HABATh OMACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBbI
ONpENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIICHUSI U MPEAOTBPAIICHUSI UX BPEIHOTO BO3JCHCTBUS HAa OPraHU3M
4eJI0BEKa;



JUIsi 00y4YarolUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSMHU 37I0POBbSI: YMEHHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MIO3HAHUS BEIIECTB M XUMUYECKUX SBJICHHIA,

JUTSL CTICTIBIX M CTA00BUISIINX O0YYAIOMINXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KIIACC

[IpeameTrHbIe pe3ybTaThl OCBOCHUS Kypca «O0Mmas 1 HeopraHndecKast XUMUSD) OTPAXKAIOT:

c(OPMHUPOBAHHOCTH MPECTABICHHIA: 0 XUMUYECKOI COCTABIISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJIU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJBI, B (HOPMHUPOBAHUH MBIIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YyHKIMOHAIBLHOW TPAaMOTHOCTH, HEOOXOIWMOW [UIsl peIIeHUs
NPaKTUYECKUX 3aJad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3I0POBBIO U
HNPUPOIHOH cpeie;

BJIAJICHUE CHCTEMOM XHWMHYECKMX 3HAHUM, KOTOpAsl BKJIOYAET: OCHOBOIIOJATrarolIne
HOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEeKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJICKYyJIa, MOJb, MOJSIpHBIH OO0BEM, BaJICHTHOCTh, JJIEKTPOOTPHIIATEILHOCTh, CTEICHb
OKHCIICHHsI, XHMHUYECKas CBs3b (KOBAJICHTHAas, WOHHAs, METAJUIMYECKas, BOJOPOIHAS),
KpUCTAIMYECKAsT ~ PEmETKa, THUIBI XUMHYECKHUX  PEAaKIUd, PpacTBOp, AJICKTPOJIHTHI,
HEDJICKTPOJIUTHI, AJICKTPOJUTUYECKAST TUCCOLUAIUS, OKUCIHUTEIh, BOCCTAHOBHUTEIb, CKOPOCTh
XUMHYECKON PEaKIK, XUMHUECKOE PABHOBECHUE); TCOPHHU M 3aKOHBI (TCOPHS ICKTPOIUTHUECKOM
qucconuanuu, nepuoanueckuit 3akod J[. M. MenaeneeBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB,
3aKOH COXPAaHEHUs W TPEBPAICHUS SHEPTHH TPU XUMHUYCCKUX PEAKIHSX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH SI3BIK XUMHUHW, MHPOBO33PCHUCCKHE 3HAHWS, JIe)KAIUe B OCHOBE IMOHUMAHUS
MPUYUHHOCTUA M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAaKTOIOTHYECKHE CBEJCHHS O CBOWCTBAX,
cocTaBe, MOMYyYeHUH M 0€30MacHOM HCMOJIb30BAHUHM BAKHEHIIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY M TPAKTHIECKOH JEATeITLHOCTH YEJIOBEKA,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, yCTAHABIIUBATH
UX B3aUMOCBSI3b, HCIIONB30BATh COOTBETCTBYIOIIME TMOHSATHUS MPH OMHCAHWU HEOPTaHMYECKHX
BEIIIECTB U UX MPEBPAICHUH;

c(OpPMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CUMBOJIMKY JIJISI COCTABIICHUS
GopMyJI BENIECTB W YpaBHEHUH XWMHUYCCKUX PEAKIUi, CHCTEMAaTHUYECKYI0 HOMEHKIIATYpY
(IUPAC) u TpuBHMajbHBIC Ha3BaHUS OTJIEIBbHBIX HEOPraHHMUYECKUX BellecTB (yrapHbId Tras,
VIIEKUCIBIA Ta3, aMMHUakK, TaméHas W3BeCTh, HETall€Has W3BECTb, MUThEBAs COJa, MUPUT U
ApyTHe);

c(OpPMHUPOBAHHOCTh YMEHUH ONPEAEIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUUYECKOH CBSI3U (KOBAJICHTHAs, MOHHAS,
METaJIJTNYecKasi, BOJOPO/JIHAS) B COSAMHEHMSIX, TUN KPUCTAIUYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAs, MOJICKYJISIpHAs, WOHHAS, METAaJUIMYecKas), XapakKTep cpeibl B BOJTHBIX
pacTBOpax HEOPTaHHMUECKHUX COCTUHCHHIA,

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIUBATH NMPUHAICKHOCTh HEOPTaHMUECKUX BEIIECCTB
0 WX COCTaBY K ONpeAeNEHHOMY KIIACCY/TPYIINe COeNUHEHUH (TIPOCThIE BEUIECTBA — METAIUIBI U
HEMETaJLIbI, OKCUIbl, OCHOBAaHUS, KUCIIOTHI, aM(OTEpHBIE THUAPOKCHIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM pacKpbhIBaTh CMBICT TMepuoaudeckoro 3akoHa J[. M.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTEIBHYIO U
IMPOTHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonnueckoii cucteMbl XUMHUUECKHUX diieMeHToB [l. U.
MeHneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIEKTpOHHBIE OPOUTANINY, «IHEPrETHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH 10 nepuoAam u rpynnam Ilepuogudeckoil cucremMbl XUMHUECKUX AsieMeHTOB Jl. .
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTEpHU30BaTh (OMUCHIBATH) OOIUE XUMUIECKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE N'€HETUYECKOU
CBSI3M MEXJy HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOIIBK) YPaBHEHUUW COOTBETCTBYIOIIMX
XUMHYECKHUX PEAKIUK;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCH(PUIIMPOBATh XUMHUYECKHE PEAKIUU TIO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI SJIEMEHTOB, OOPaTUMOCTH PEAKIUH, YYaCTHIO KaTalu3aTropa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABIIATH YPABHEHUS PEAKLUN PA3TUYHBIX TUIIOB, TIOJHBIE
U COKpalIEHHBIC YPAaBHEHHS peaklUii HOHHOTO OOMEHA, YUUTHIBAsl YCIOBUS, MPU KOTOPBIX 3TH
peakMu UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKIAIOIINE KauyeCTBECHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONIME B BOJHBIX PaCTBOpPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIHHBIX
peaxIuii MoCPeICTBOM COCTABJICHUS IEKTPOHHOTO OallaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM PEaKIuu OT
pa3UYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIeKAIIIEe B OCHOBE
MPOMBIIIUICHHOTO TIOJIYYeHHUSI CEpPHOM KHCIOThI, aMMHaka, a Takke CHOPMHUPOBAHHOCTH
MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUIMAX U IKOJOTUYECKHUX MPOOIeMax XHUMHYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYMCIEHUS C UCHOJIB30BAaHUEM TOHSITHUS
«MaccoBasi JIOJIsI BEIIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHWM Ta30B MPH XUMUYECKUX
PEaKIHIX, MACChI BEIIECTBA UK 00BEMA Ta30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, MACCe UITH
00BEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEIIECTB, TEIUIOBOTO 3 (eKTa peaKIui Ha OCHOBE
3aKOHOB COXPaHEHUsI MacChl BEUIECTB, MPEBPALLECHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MPaBWJIA MOJB30BAHHUS XUMHUYECKON TMOCYI0U U
nabopaTOpHBIM 000PYIOBaHKMEM, a TaK)Ke MpaBUiia OOpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU MO BBITOTHEHUIO JTA00PATOPHBIX XUMUUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATH M BBIMOIHATh XUMHYECKUN JKCIEPUMEHT
(paznoxeHue TEpPOKCHIA BOJOpOAa B TPUCYTCTBUM KaTajau3aTropa, OINPEICICHHE CpPEIbl
PacTBOPOB BEIIECTB C MOMOIIBI YHUBEPCATHHOTO WHIMKATOPA, BIMSHUE PA3IUYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud MOHHOTO OOMEHAa, KAa4eCTBEHHBIC peakluu Ha
cynb(dar-, kKapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE YKCIIEPUMEHTATBHBIX
3agau o TtemMaM «Metamney U «Hemeramibl») B COOTBETCTBHM C NpaBUJIAMU TEXHUKHU
06e30macHOCTH TIpH OOpaIeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000PYI0BaHUEM, MPECTABIATh
pe3yNbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluCH YpPaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;



c(OpMHUPOBAHHOCTh YMEHHI KPUTHYECKH aHaJIM3MPOBATh XHMMHUYECKYI0 HH(pOpmaluio,
MOJIy4aeMyI0 U3 pa3HbIX HICTOYHUKOB (CpeIcTBa MaCCOBOM KOMMYHUKaLMK, IHTEpHET U APYyrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
MOBE/ICHUA B OBITY M TPYAOBOM [EATEIbHOCTH B IENSIX COXPAHEHUS CBOETO 3/0pPOBbA U
OKpPY’KaIOIIEeW MPUPOIHON Cpelbl, OCO3HABATh ONACHOCTh BO3JCHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoObl
YMEHBIIEHUS U MIPEAOTBPAIIECHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3J0POBbs: YMEHHE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHUIA;

JUTSI CTICTIBIX M CTA00BUISIINX O0YYAIONIMXCS: YMEHHUE UCTIOIB30BaTh PEIbeHO-TOUCUHYIO
cuctemy obo3nadenwii JI. Bpaiinst s 3anucu XuMu9Ieckux (hopmyot.



TEMATHYECKOE INTAHUPOBAHHE. 10 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
No /n HaumeHoBaHMe pa3ie/ioB U (uudgpossbie)
B TeM MPOrpaMMbl Bcero KP TIIP o0pa3oBaTte/ibHbIE
pecypcsl
Pa3znea 1. TeopeTuyeckne OCHOBbI OPraHUYeCKOM XUMUM
[IpenMetr opranuyeckoit
11 xumun. Teopus cTpoeHUst 3 bubmumoreka [IOK
' OpPraHUYeCKHUX COCIUHCHHIM https://m.edsoo.ru/7f41837c
A. M. bytieposa
Uroro no pazneny 3
Paznea 2. YrieBoaopoasbl
21 IIpenenpHbIe yIIIEBOAOPOIBI 5 bu6mmoreka [IOK
' — aJIKaHbI https://m.edsoo.ru/7f41837c
2.2 HrﬁJ:IHeIJ)s?eoHB: I)Iile' AJIKCHBI 6 1 bubmorexa [IOK
' Y AOPOIET: ’ https://m.edsoo.ru/7f41837c
AJIKaJIMEHBI, ATKUHBI
23 ApoMarudeckue 5 bubnunoreka [JOK
' YIJIEBOJIOPO/IBI https://m.edso0.ru/7f41837c
g Dhmomenm L ook
' Y AA0POA https://m.edsoo.ru/7f41837c
nepepaboTka
Wroro mo pazneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue oprannyecKue coeIuHeHUs
bu6mmoreka [JOK
3.1 CrpTel. Dexon 3 https://m.edsoo.ru/7f41837c
39 Anpneruasl. Kap6oHoBbIe 7 1 bu6mmoreka [IOK
' KUCIOTHL. CIIOKHBIE S(HUPHI https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
33 YTASBOEI 3 . https://m.edsoo.ru/7f41837c
Hroro no pazneny 13
Pasnea 4. Aszorcoaeprkanue OpraHu4ecKue coeJUHEeHHUs
41 AMUHBI. AMHHOKHCITOTEI. 3 bu6mmorexa [IOK
' benku https://m.edso0.ru/7f41837c
Hroro no pazneny 3
Paspnen S. BoicokoMoJIeKY IsIpHbIE COCAUHEHUS
51 ITnactmaccel. Kayuyku. 5 bubnnorexka [HOK
' Bonokna https://m.edsoo.ru/7f41837c
Hroro no pazneny 2
OBHLIEE KOJIMYECTBO YACOB I10 34 2 5

I[TPOTPAMME



https://m.edsoo.ru/7f41837c
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11 KUIACC

Ne HanmeHoBaHMe pa3/ie/ioB U KosimyecrBo yacos DJIeKTpOoHHbIe (LM (ppoBbIE)
n/n TeM MPOrpaMMbl Bcero KP P o0pa3oBaTe/ibHbIE PeCypchbl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
CrpoeHue aTOMOB.
L1 Meprommccsan cncrev 3 ubmiotera LIOK
' P https://m.edsoo.ru/7f41837c
XUMHUYECKUX dj1eMeHToB 1. 1.
MenpeneeBa
19 CrpoeHue BemiecTna. 4 bubnmoreka [JOK
' MHuoroo6pasue BeliecTB https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
13 XHMHHCCKHE peaKiiiH 6 https://m.edsoo.ru/7f41837c
Uroro no pazneny 13
Pa3nen 2. Heoprannueckasi xumusi
bu6mmoreka [IOK
21 Meraner 6 https://m.edsoo.ru/7f41837c
bubmuoreka [JOK
22 Hemeraet ; https://m.edsoo.ru/7f41837c
23 CBs13b HEOPTAaHUYECKUX U 2 bubnuoteka [JOK
' OpPTraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
Hroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
bu6mmoreka [IOK
3.1 KHMHST H HKHSHD 4 https://m.edsoo.ru/7f41837c
Hroro no pazneny 4
OBULIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KosmyecrBo yacos Iara D1eKTPOHHbIE HUPPOBLIE
Tema ypoka
n/n Bcero KP P u3ydyeHusi oOpasoBaTelibHbIE
pecypcsl
1 [IpenmeTt opraHnyeckoil XuMuu, €€ BO3HUKHOBEHHE, 1 bubmuorexa [JOK
pa3sBUTHE U 3HAUYCHHUE https://m.edsoo.ru/7f41837c
5 Teopust cTpoeHUs OpraHUYECKUX COeTUHEHUN A. M. 1 bubnnoreka [JOK
ByTtieposa, e€ OCHOBHbIE MOJIOKEHHSI https://m.edsoo.ru/7f41837c
[IpencraBienue o knaccuPpUKaMM OPraHUYECKUX BEIIECTB.
3 HI;MiHKJIaTypa (CHCTeMaglqecIIias{) PIprHBPIaJIBHBIe B 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
Ha3BaHMsI OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH Psif 1 bubmorexa IOK
’ https://m.edsoo.ru/7f41837c
5 MertaH 1 3TaH — NpoCTeHIIne NpeACTaBUTEIH aJKaHOB 1 bubmorexa IOK
https://m.edsoo.ru/7f41837¢c
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 Brbmiorexa LIOK
’ https://m.edsoo.ru/7f41837c
7 OTUJEH U IPONWIEH — IPOCTENIINE IPEICTaBUTENN 1 bubmuorexa [IOK
aJIKEHOB https://m.edsoo.ru/7f41837¢c
[IpakTruyeckas padora Ne 1. «Ilomyuenue sTuneHa u bubmuoreka [IOK
8 . 1 1
U3yYEHHUE €ro CBOHCTBY https://m.edsoo.ru/7f41837c
9 Anxanuensl. Byranuen-1,3 u metrnoyraauen-1,3. 1 bu6mmorexa [IOK
[Mosy4eHre CHHTETUYIECKOTO Kay4qyKa M Pe3UHbBI https://m.edso0.ru/7f41837c
ATKVHBIL: COCTa]i ¥ OCOOCHHOCTH CTPOCHUS, o Butmorexa LOK
10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH — IPOCTEUILINI 1

npeaACTaBUTCIIb AJIKUHOB

https://m.edsoo.ru/7f41837c
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bubmuorexa [JOK

11 Brluncrienus 1o ypaBHEHUIO XUMHUYECKON PEaKLIUU https://m.edso0.ru/7f41837¢
_ bubmuoreka [JOK
12 Apensl: 6eH3011 ¥ TONyO0l. TOKCHYHOCTH apEHOB https://m.eds0o.ru/7f41837¢
13 ['enernueckas cBs3b yIJI€BOJAOPOAOB, MPUHAJICKAITUX K bu6mmoreka [IOK
pasIMYHBIM KJIaccam https://m.edsoo.ru/7f41837c
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB: IPUPOIHBIN a3 U
14 H(I))H}II)THHLIe He(TSIHBIC Fa;}/ﬂ He(bibpn ipOHyiTEI eﬂé bubmmoreia LIOK
’ https://m.edsoo.ru/7f41837¢c
nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIEBOIOPOIOB: IPUPOIHBIN a3 U
15 H(I))H}I’)THHI)IG HEeTSHbIE ra3}I])1 He(bITleH ipo;[yinljl eﬂé Bubmiorexa LIOK
’ https://m.edsoo.ru/7f41837c
nepepadboTKu
16 KonTponbHas paboTa mo pazaeny «YTiaeBoI0pOab Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
17 [IpenenbHbIe OAHOATOMHBIE CIUPTHI: METAHOJ U STAHOJL. bubnnoreka [JOK
Bomoponnas cBsizb https://m.edsoo.ru/7f41837c
18 MHOroaToMHbI€ CIIUPTHI: ITHJICHTIINKOJb U TIUIEPUH bubmmoreia LIOK
https://m.edsoo.ru/7f41837c
@DeHo: CTPOCHUE MOJIEKYIIbI, PU3NIECKHE U XUMHUECKUE bubnmoreka [JOK
19 .
CBOMCTBa, MPUMEHEHHUE https://m.edso0.ru/7f41837c
. bubmuorexa [JOK
20 Anpaerupl: GopMambAeTUI U alleTaIbIeTH/l. ATIETOH https://m.edso0.ru/7f41837¢
OHOOCHOBHBIE TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOTHI: bubnuorexa [JOK
21
MypaBbUHAsI U YKCYCHasI https://m.edso0.ru/7f41837c
99 [TpakTuyeckas pabora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM bubmuoreka [IOK
KUCIIOTBI» https://m.edsoo.ru/7f41837c
93 CreapuHOBas U 0JICMHOBAsI KUCJIOTHI, KaK MPEICTABUTENN bubnmoreka [JOK

BBICIIHUX Kap6OHOBbIX KHCIIOT

https://m.edsoo.ru/7f41837¢c
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24 MBpbL1a Kak COJIM BBICIINX KApOOHOBBIX KUCIIOT, UX MOIOIIEe 1 bubmumorexa [IOK
neiicTBHe https://m.edsoo.ru/7f41837c
25 CrnosxHbie 3(UpBI KaK MPOU3BOIHBIC KAPOOHOBBIX KHCIIOT. 1 bubnmoreka [JOK
I'uaposus cioKHBIX Y3PHUPOB https://m.edsoo0.ru/7f41837c
26 JKupsr: runponus, mpuMeHeHne, OMoJIOrHIecKas pojb 1 bubmuorexa [JOK
KHPOB https://m.edsoo.ru/7f41837c
YrneBojbl: cocTas, Kiaccudukaius. Baxueiimme bubnuorexa [JOK
27 1
NpEACTaBUTEIN: TIIF0K03a, PPYKTO3a, caxapo3a https://m.edsoo.ru/7f41837c
28 Kpaxman u memirono3a Kak mpupoHbIe TTOTUMEPHI 1 bubmmoreia LIOK
https://m.edsoo.ru/7f41837c
KonTponbnas pabota no pazaeny «Kucnopoaconepsxaniue bubnnoreka [JOK
29 1
OpraHUYeCKUe COCIUHCHHSDY https://m.edsoo.ru/7f41837c
. bu6mmorexa [IOK
30 AMIHEL: MCTHIAMHUH 1 AHHTHH 1 https://m.edsoo.ru/7f41837c
31 AMUHOKHUCIIOTHI KaK aM(QOTepHbIE OPraHUYECKue 1 bubnnoreka [JOK
COEIUHEHM, X OnosIornuyeckoe 3Hayenue. Ilentuast https://m.edsoo0.ru/7f41837¢c
32 benku kak mpupoHbIe BBICOKOMOIIEKYIISIPHBIE COSTMHEHUS 1 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
33 OCHOBHBIE NOHATHUS XUMHH BBICOKOMOJIEKYJISIPHBIX 1 bubnnorexka [JOK
COCTMHEHHI https://m.edsoo.ru/7f41837c
34 OcHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYISIPHBIX 1 bubnmoreka [JOK
coeaunenuii. [Tmactmacchl, KaydyKu, BOJOKHA https://m.edsoo.ru/7f41837c
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11 KIIACC

Ne KosmmuecTBo yacos Iara D1eKTPOHHbIE HU(PPOBLIE
Tema ypoka
n/n Bceero KP P u3ydyeHusi oOpasoBaTejbHbIE
pecypcsbl
1 XUMHYECKUH JIEMEHT. ATOM. DJIEKTpOHHAs KOHDUTYpaIIHs 1 bubmuorexa [JOK
aToOMOB https://m.edsoo.ru/7f41837¢c
[Tepuonnueckuii 3akoH u [leprnoanyeckas cucTeMa XUMUYECKHX
2 Z)J'IepMeHTOB . W. MeHz(eneeBI; HX CBSI3b C COBPEMEHHOMU 1 bubmorexa [JOK
N ’ https://m.edsoo.ru/7f41837c
Teopuel CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHYECKHUX JIEMCHTOB
3 U UX COEIMHEHUH MO IpynnaM U nepuoaam. 3HaueHue 1 bubnnorexa [HOK
MEPUOAMYECKOT0 3aKOHA M CUCTEMbI XUMUYECKUX DJICMEHTOB https://m.edso0.ru/7f41837c
J.W. Menneneesa B pa3BUTUU HAYKU
4 Crtpoenue BemiecTBa. XUMHUYECKAsI CBSI3b, €€ BUJIBI; MEXaHU3MBbI 1 bubnuoteka [JOK
00pa3oBaHUs KOBAJEHTHOMW CBsA3U. BomopoHast CBSI3b https://m.edsoo.ru/7f41837c
5 BanenTHocTh. DnekTpooTpHuaTrenbHOCTh. CTeneHb OKUCIEHUS. 1 bubnunoreka [JOK
BermiecTBa MOJNEKYIISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS https://m.edsoo.ru/7f41837c
6 [TonsiTHE O IHUCTIEPCHBIX cHCTEMax. VICTUHHBIE M KOJIJIOWIHBIE 1 bubnnoreka [JOK
pacTBOpbl. MaccoBast 10J1s1 BEIIECTBA B PACTBOPE https://m.edsoo.ru/7f41837c
Krnaccudukanus 1 HOMEHKIIaTypa HEOPTaHUISCKUX
7 coeuHH;bHHﬁ.H I'enetnueckas CB};IIC)’,I) HCOI;)FaHI/IT-IeCKI/IX BEIIECTB 1 bubmorexa [JOK
’ https://m.edsoo.ru/7f41837¢c
Pa3IMYHbIX KJIACCOB
Krnaccudukanus XuMHYeCKUX peakifii B HEOPTaHMIECKOH U
3 OpPraHUYECKON XUMUU. 3aKOH COXpaHEHUSI MacChl BEIIECTB; 1 bubnmnoreka [JOK
3aKOH COXPAHEHUsI U MPEBPALICHUS SHEPTUHU MIPH XUMHUESCKHX https://m.edsoo0.ru/7f41837c
peakuusax
9 Ckopoctb peakiun. OOpaTuMbie peakiuu. XUMHYECKOE 1 bubnmoreka [JOK

paBHOBECHE

https://m.edsoo.ru/7f41837¢c
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10 [Tpaktuyeckas padora Ne 1. «BrnusiHue pa3nndHbIX GakTOpOB Ha bubmumorexa [IOK
CKOPOCTh XUMHUYECKOHN PEaKIIHI) https://m.edsoo.ru/7f41837c
Dnektponutrueckas auccounanus. [lousarue o BOAOpoIHOM

11 HOK%:TGJIG (pH) paCfBopa.HPea]fcuHH HOHHOTO 06Melfa. bubmorexa LIOK

https://m.edsoo.ru/7f41837c
[M'uaponu3 opraHUYecKUX U HEOPraHMYECKUX BEIIECTB

12 OKHCIIUTENTbHO-BOCCTAHOBUTENIbHBIC peakiiuu. [TonsTue 06 bubmuorexa [JOK
AJIEKTPOJIM3€E PACILJIABOB U PACTBOPOB COJIEH https://m.edsoo.ru/7f41837c

13 KonTponbnas pabota no pazaeny «TeopeTnyeckue OCHOBBI bubnnoreka [JOK
XAMHN https://m.edsoo.ru/7f41837c
Merasuisl, ux nonoxxenue B [lepnoandeckoit cucreme Butmorexa LIOK

14 xuMudeckux seMenToB J[. . MenaeneeBa u 0COOEHHOCTH

. https://m.edso00.ru/7f41837c
crpoenust aroMoB. O0mme pu3nIecKkne CBOWCTBA METAIIJIOB

15 CrnnaBel METaJIIOB. DJIEKTPOXUMUYECKUH Pl HANIPSKEHUM bubnuoreka [IOK
METaJlIOB https://m.edsoo.ru/7f41837c

16 XuMHYecKre CBOMCTBA BXKHEHIIINX METAJNIOB (HATPHil, Kalui, bu6mmoreka [JOK
KaJIbIIUH, MAarHUH, aTIOMAHUN) ¥ UX COCAMHEHHUH https://m.edsoo0.ru/7f41837¢c

17 XHWMHYECKHUE CBOMCTBA XpOMa, MEN M UX COCTMHEHUIN Brbmiorexa LIOK

’ https://m.edsoo.ru/7f41837c

18 XUMHUYECKUE CBOMCTBA LIMHKA, JKeJe3a U UX COCIMHEHUI Bubmorexa HOK

’ https://m.edsoo.ru/7f41837c

19 [TpakTruyeckas padora Ne 2. "PerieHne s3kcriepuMeHTaIbHBIX bubnuorexa [IOK
3a1a4 1o reme «Meraaab" https://m.edsoo.ru/7f41837¢c
Hemeramnel, nx nonoxenue B [lepuognyueckoi cucreme

20 XUMHAYeCKHX daeMenToB Jl. W. M:anneeBa 1 0COOCHHOCTH bubmmorexa LIOK

https://m.edsoo.ru/7f41837c
CTPOCHHUS aTOMOB
91 du3nuecKre CBOMCTBAa HEMETAIIOB. AJNIOTPOIUSI HEMETAIIJIOB bubnmoreka [JOK

(Ha mpuMepe KUCIIopoa, cepbl, pocdopa u yriaeposa)

https://m.edsoo.ru/7f41837c
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bubmuorexa [JOK

22 XUMHYECKHE CBOMCTBA FAJIOTEHOB, CEPhI U UX COCAMHEHUMN https://m.edsoo.ru/7f41837¢

. . bubnuorexa LIOK
23 XuMHUYECKHE CBOMCTBA a30Ta, pochopa u ux coennHeHU https:/m.e dsg).ru 17§41837¢

24 XHUMUYECKUE CBOMCTBA yIIIEpOa, KPEMHUS U UX COCAUHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢c

25 [IpumeneHne BaXKHEUIINX HEMETAIUIOB U UX COCIMHEHUI bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c

O06o061IeHre U cucTeMaTu3anus 3HaHui 1o Teme « HemeTtasy.

26 Brrurcnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUi U bubmmoreia LIOK
TePMOXHMITECKHE PACHETE https://m.edsoo.ru/7f41837c

97 [IpakTuueckas paborta Ne 3. «Pemienne s3KkCriepuMeHTaTbHBIX bubnnoreka [JOK
3azad 1o teme "Hemerauisl"» https://m.edsoo.ru/7f41837c
28 KonTponbHas pabota no temam «Metamib» u «Hemeramib ]sgsg?/or;.eeliiﬁﬁﬂ £41837¢

29 Heoprannueckue u opranndeckue Kuciaorsl. Heopranmyeckue n bubnnorexka [JOK
OpraHMYeCKHUe OCHOBAHUS https://m.edso0.ru/7f41837c

30 AMdoTepHbIe HeOpraHMYEeCKHe U OPraHMYECKHUe COSTUHEHUSI. bubnunoreka [JOK
I'eneTnueckas cBsi3b HEOPraHUYECKUX M OPTaHUYECKUX BEIECTB https://m.edsoo0.ru/7f41837c

31 Ponb xumun B o6ecrieueHuM 3KOJI0THYeCKON, SHEPTeTUYECKON 1 bubnnoreka [JOK
MUIIEBOW O€30MaCHOCTH, Pa3BUTUU MEIUIIUHBI https://m.edso00.ru/7f41837c

32 [IpencraBienust 06 0OIMMX HAYYHBIX MPUHIUITAX bubnnoreka [JOK
MPOMBIIUICHHOTO MOJIYYEHHsI B)KHEHIITNX BEIICCTB https://m.edso0.ru/7f41837c

33 YenoBek B MUPE BEIIECTB U MaTEPHATIOB Bu6miorexa LIOK
https://m.edsoo.ru/7f41837c

34 XUMHS ¥ 30POBbE YEIOBEKA bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
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YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

« Xumus, 10 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AknimonepHoe o01ecTBo
«M3narenscTBo «IIpocBenieHue»
* Xumus, 11 xnace/ Pynsutuc I'.E., ®enpaman @.I'., AkuinoHepHoe 001IecTBO
«M3parenscTBo «IIpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MeTtoauueckoe nocobue mno yueouuky Pymsutuca I'. E.

B.I'. lenncoBa «Xumus 10 knacc noypouHsle mians» - Bonarorpaa, Yuutens 2018 rog.
B.I'. lenucoBa «Xumus 11 kinacc noypoussle mianb» - Bonrorpan, Yuutens 2018 ron.
M.A Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuwn 11 ximace», - M.: Ok3amen, 2019

T.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u cailT uis yuutens «5 uay Ha ypoK XUMHK»
http://him.1september.ru Enunas komnekuus LHOP: [Ipenmernas komnekuus «XuMUsD»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAYYHbIE SKCIIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBarebHOTO opTajia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOGepoBoii

http://www alhimik.ru Bcepoccuiickast onumnuana mkoJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckasi XMMusi: JTEKTPOHHbIH YISOHUK ISl CPEAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIN y4eOHUK

http://www hemi.nsu.ru OTKpbITEINA KOMIEHK: XUMUS

http://www.chemistry.ru JlucTaHIIMOHHAsL OTUMITHAA IO XUMUHU: TEJIEKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHBINA MPOEKT



