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INOACHUTEJIbBHASA 3ATINCKA

[Iporpamma 1O XMMHH Ha YpOBHE CpeaHEero oomero oOpa3oBaHUs pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Denepanuny, TpeOoBaHUl K pe3ynabTaraM ocBoeHuss OCHOBHOM 00pa3oBaTeNnbHOI MPOrpamMmbl
cpennero  obmero  obpazoBanus  (OOIT  COO), mpexncraBneHHbIXx B DepepanibHOM
rocyaapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, ¢ yuérom Konuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE IPOrPAMMBbI, 1 OCHOBHBIX I0JI0’KeHHH «CTpaTteruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuof no 2025 roma» (Pacnopsbxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXO0I0OB K pa3pabOTKe IpOrpaMMbl MO XUMHH, K OIPEAEICHUIO OOLIeH
CTpaTeruy 0O0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0yYaroIUXcs CpeACcTBaMU y4eOHOIro IpeaMera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHLIENTYaJIbHBIEC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJEH, COJIEp)KaHMs, PE3yJbTaTOB OOY4YCHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe o0Opa3oBaHME, IIOJy4aeMoO€  BBIIYCKHHKaMU  0011e00pa30BaTelbHOIM
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHucTeMe XHMMHUYECKOro o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peannsyercs xuMudeckoe oOpa3zoBaHue 00yJaromuXcs Ha YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBAaMHM yuyeOHOro mpeaMera «XUMHsS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOI'O ONpeZeNeHbl B MporpaMMe IO XHMHUHM C Y4€TOM CHEUM(DUKM HAyKH XHUMHUH, €&
3HAUEHUs B MO3HAHUU MPUPOABI U B MAaTEpUATbHON KU3HU OOILECTBA, a TAKXKE ¢ Y4ETOM OOLIUX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAyK UTpaeT 0coOyio poJjib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/IaHUH HOBOM 0a3bl MarepHalbHON KyJabTyphl. OHa BHOCUT CBOHM BKJIaa B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPE/ICTaBICHUS
00 OKpY)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIETO MHPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUS.

TecHO B3aMMOAEWCTBYS C JIPYIMMHM €CTECTBEHHBIMH HayKaMHM, XUMHsS —cTajia
HEOTHEMJIEMON YacTbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHass XMMHUS KaK HayKa cO3MJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTUH HaIlpaBJIeHa Ha PELIEHUE INI00ATBHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
4eJ0BEYECTBA — CHIPEBOM, HSHEPreTHYecKoil, MUIIEeBOH, SKOJIOrHYeckoil Oe3omacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM C OOMMMH LENSIMH U TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHM
conepkanue npeamera «Xumus» (10—-11 kimacesl, 6a30BbIi ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKH MHUPOBO33PEHUYECKHX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsitolmiuMu  ipeaMeTa  «XHUMHs» SIBISIFOTCSL 0a30Bble Kypchl — «OpraHudeckas
XUMUsA» 1 «OO011ast 1 HeOpraHuyecKast XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKU: CUCTEMA 3HAHUM M0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHM U3 0o0IIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHUe JTaHHONH CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXKHOCTh PACCMOTPEHMsI BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa coaepxanus KypcoB — «Oprannueckas xumusi» u «OO01as 1 HeopraHudecKas
XUMHUSA» chOpMUpOBaHA B MPOrpaMMe [0 XUMHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K U3YUEHUIO




yueOHOro Martepuana W OOYCIIOBICHA HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHUEM 3HAHHWI Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XWMHH BEIleCcTBa
paccMaTpUBAKOTCA Ha YPOBHE KIIACCUYECKOW TEOPUHM CTPOCHUS OPraHUYECKHX COCIMHEHUU, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX M IJIEKTPOHHBIX NMPEACTaBICHUN O CTPOCHUM BELIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COEAMHEHWH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs IMEPBOHAYAILHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHMS, O XUMHUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOT0 YpPOBHS paccMaTpHBAETCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs TEOPETUYECKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEUIeCTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HEOpPraHWYECKass XUMHUS» O0YJaIOIUMCS TPEJOCTABISETCSI BOSMOXHOCTh OCO3HATh
3HaYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHMX M METOJOJIOIMUYECKUX MO3HIIMA,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHMNA O BaKHEWIIHMX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nornonHseTcss B Kypcax 10 wm 11 KkiaccoB naieMEHTaMH COJCp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HAyKaMH, PaCKphIBAIOT €€ poJib B IO3HABaTEIbHOW H
MPAKTUYECKON JEsTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpoOIecCy
TBOPYECTBA B O0JIACTH TEOPUU WM TMPAKTHUYECKUX MPHUIIOKECHUN XMUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAITUIO U MPUMEHSITH € JUIsl TIOTIOJTHCHHS 3HAHUHN, PEIIeHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
ydaeOHOro mpeamera «XuMus» JTaHHOTO YPOBHS U3YYCHHUS! OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromnXcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUsl PUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHHUI MYyTEM dKCIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXTYy HOBBIMU (aKTaMH M TEOPETUYECKUMH TPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPoOIieM, a Takke MpodieM cOepexeHHs
HSHEPTEeTUYECKUX PECYPCOB, CHIPHS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemeHus 3aady BOCIUTAHUS, PA3BUTHUS W COLMATIU3AIUU  OOYYArOMIMXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOABI K OMPEACNICHUIO COJEpPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaroT (GOPMUPOBAHHME YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIINX
0a30BO€ 3HAUCHHE JIJIsI PA3JIMYHBIX BUOB JCSITEILHOCTH: PEIICHUs MPoOJieM, MOUCKA, aHAIN3a U
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCIIEIOBATENIbCKOM JIEATEIIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUY XUMHH.

B npaktuke npenogaBaHus XMMUW Kak Ha yPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsl, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHWsA, TMPH  ONPEIACICHUH  COJEpKAaTeIbHON
XapaKTepUCTUKU LEeJeHd H3y4YeHMs] MpeaMeTa HalpaBiICHHUEM MEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (HOpMUpPOBAaHME OCHOB XUMHUYECKOW HAaykKHh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOW JIEATEbHOCTH 4YEJNIOBEKa M KaK OJHOro U3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CoriacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

GbopMHUpPOBaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JEeKaT KIIOYEBHIE MOHATHS, (QyHIaMEHTaIbHbBIE
3aKOHBI M TEOPUH XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M TIOHMMaHHE CYIIHOCTH




JOCTYIHBIX 00O0OIEHHI MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMJICHHE C MCTOpHEH uX
pPa3BUTHUS U CTAHOBJICHMUSI,

dopMHpoBaHHE ¥ pa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX II03HAHMUSA BEIIECTB U
XUMHYECKHX peaklui, HEOOXOAUMBIX JJisi MPUOOPETeHUsS YMEHUN OPHUEHTUPOBATHCS B MHpE
BEIIECTB M XHMMHUYECKHX SIBJICHUH, HMEIOIIUX MECTO B MPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

pa3sBUTHE YMEHUI M CIOCOOOB JEATENLHOCTH, CBS3aHHBIX C HAOMIONEHHEM U OObSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTA, COOJII0IEHHEM TIPaBUII O€3011acCHOT0 OOpaIIeHHs C BELIECTBAMH.

Hapsany ¢ aTum, conepkaTenbHasi XapaKTepUCTUKA IeJiel U 331a4 U3y4eHHs MpeIMeTa B
porpaMMme 1o XMMHHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeMe cpemaHero obOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBAaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE TMPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi OOydyeHus,
OPUCHTHPOBAaHHONW Ha TMOATOTOBKY BBIMYCKHHKAa 00LIe00pa30BaTeIbHON  OpraHU3alHH,
BJIQ/ICIOIEr0 HE HAOOpPOM 3HaHUMU, a (YHKIMOHAJIHLHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU U
YMCHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEAbHOW JKU3HU JUISI PEIICHUS
MPAKTUYECKHX 3a7au.

B cBs3m ¢ 3TMM Tpu U3ydyeHHH TpeaMera «XUMUS» JIOMUHHPYIOIIEe 3HAYCHHE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajanTanusg  OOydaromMXcsi K  YCJIOBUSAM  JUHAMHUYHO  Pa3BHBAIOLIETOCS  MHPA,
dbopMupoBaHHE HMHTEIUIEKTYalbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CAMOCTOSATEIIFHOMY TMPHHATUIO TPAMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

dopMupoBaHHe y OOy4YalOLIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOLINX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs MpodiieM,
NOWCKa, aHamm3a W 00paboTKM WHQPOpPMALUHU, HEOOXOMUMBIX JJIsi TPUOOPETEHHS OIbITa
JESTEIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMUH, a TAKXKe JJI OLIEHKH C
MO3HIIAN YKOJIOTHYECKOM O€30MMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUECKUX MPOIECCOB
Ha OpraHu3M YeJIOBeKa U MPUPOAHYIO Cpely;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIBHBIX U TBOPYECKHX CHOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HECHHBIMHU ITOTPEOHOCTSMH, UCTIONB30BATh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHaln3a yueOHOW U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJICPKAHUS;

(dopmHpoBaHUE U pa3BUTHE Y O0YUAIOMIUXCS ACCOLIMATUBHOTO U JIOTHYECKOTO MBIIIJICHHS,
HaOJIIOIaTEIbHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE Yy OOyYarOmuUXcsi YOSKAEHHOCTH B TyMaHHUCTHUYECKOW HANpPaBICHHOCTH
XUMHUHM, €€ BaXHOW pONM B  pEIIEHHH TJI00ANbHBIX  MPOOJNEeM  palHOHATBLHOTO
NPUPOJIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYECKUX PECYpCOB M COXpPAHEHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, a TaK)Ke MPUOOPETEHHs OMBITA MCITOJIB30BAHMS MOYYCHHBIX 3HAHUHA JUIS TIPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYaIUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B ydeGHOM miaHe cpemHero o0imero oopa3oBaHUsS MpeaMeT «XUMHS» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMeTHOI obnacTu «EcTecTBeHHO-Hay4YHbIE TPEIMETHI.

OO0mee 4nciio 4acoB, OTBENEHHBIX ISl M3YYEHUS XMMHH, Ha 0a30BOM YPOBHE CPEITHETO
obmero obpaszoBanus, cocraiseT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 gac B Henemio).

COJAEPKAHUE OBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUS
Teopernueckue 0OCHOBbI OPraHUYECKOH XUMHUHI




IIpenmer opraHMyeckol XWMUHU: €€ BO3HMKHOBEHWE, pPa3BUTUE U  3HAYEHUE
B ITOJIy4YEHUU HOBBIX BELIECTB U MaTepHasioB. Teopus CTpOEHHS OPraHUYECKUX COECOUHEHUN A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omonorus, uzomepus. XuMUYECKas CBSI3b B OPraHUYECKUX COEAMHEHUSX — OJMHAPHBIE U
KpaTHBIE CBSI3H.

[IpencraBienue o ki1accuPUKaUN OpraHunYecKuX BelecTB. HoMeHkaTypa oprann4eckux
COCIMHEHUIN (cuUcTeMaThyeckas) M TPUBHAJIbHbIE Ha3BaHMUS BaKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPTraHUYECKUX BELIECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YUYEHUs BEIIECTB U MX IPEBPAIICHUN: 03HAKOMIIEHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJCIUPOBAHHE MOJICKYI
OpraHMYECKHUX BEILECTB, HAONIOJEHHE M ONHMCAHME JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUU (IJIaBJIeHHE, OOYTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AJKaHBl: COCTaB U CTPOEHHUE, T'OMOJIOTMYECKMH psaA. MeTaH M 3TaH — mOpocTernimne
IPEJICTABUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, TOTyYSHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUM psia. DTHIEH U IPONWIEH — IpocTeiliune
MPEJICTAaBUTENIN AJIKEeHOB: (M3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHMUS, THIPATalluy, OKUCIICHUS U MOJIMMEPU3aLNN ), TOYYEHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEHIlINEe XMMHYECKUE
cBoiicTBa (peakuus noaumepusanun). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBbI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psia. AneruneH —
IPOCTEHIINN NPEACTaBUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUECKHUE CBOWCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOy4YEeHUE U IPUMEHEHHE.

Apensl. beH3on: cocra, cTpocHHE, (QH3UYECKHE W XWMHUYCCKHE CBOMCTBA (pEaKIuu
TaJIOTEHUPOBAHUS W HUTPOBAHHS), MOJNy4YeHHUE WU MpUMEHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuieckue ceolicmea (peakyuu 2an02eHUpPOSanUs U HUMPOBAHUs), NOJYUEHUE U
npumenenue. TOkcHUHOCTh  apeHOB.  ['eHeTmyeckas  CBsSI3b  MEXKIYy  YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIIeBOJ0pooB. Ilpupoanslil ra3 u nmonytHble He(TSHBIE Ta3bl.
Hedte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTamUTHYeCcKHit), muponus. [IpoaykTsl nepepaboTku He(TH, UX MTPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MPOIyKThI €ro nepepadboTKu.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHUS BEIIECTB U MX NPEBPAICHUN: O3HAKOMIICHHE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJIOT€HONPOU3BO/IHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOThI:
MIOJIy4EHHUE TWIICHA U U3Y4YEHHUE €TI0 CBOMCTB.

Pacuérnbie 3a1a4u.

Bolunicnenuss mo ypaBHEHHIO XMMHMUYECKON peakiuu (Maccel, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIECTBa HJIM MPOJYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckne coeiNHEHUs!

[IpenenbHble OAHOATOMHBIE CHOUPTHL. MeETaHON W 3TaHON: CTpOeHHue, (U3HUecKue U
XUMHYECKHE CBOWCTBA (PEAKLUU C AKTUBHBIMU METAJlJIaMM, TajJOr€HOBOJOPOJAaMH, TOPEHHE),
puMeHeHne. BoiopoHbIie CBA3M MEXKy MOJIEKYJIAMH CIUPTOB. J[efiCTBHE METaHOJIa U ATAaHOJIA
Ha OpPraHu3M YEJIOBEKa.

MHoroaromMHbie CHUPTHL. DTUIEHTIUKONb M TIULEPUH: CTPOEHHUE, (U3HUECKHe W
XUMHUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAs PEaKIUs Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBue Ha opraHu3Mm uesnoBeka. [IpuMeHeHue TaulepuHa U
STUJICHTJIUKOJISL.

@®eHo: CTpOEHUE MOJIEKYNbl, (U3HYeCKHUe M XHMHUYECKHEe CBOMCTBA. TOKCHMUYHOCTH
denona. [Ipumenenue genomna.




Anpnerunsl U kemonvl. DopManbleruia, aneTaIbIETHI: CTPOCHUE, (QHU3MUECKUEe W
XMMHYECKUE CBOWCTBA (pEaKkIMM OKHCJICHHS W BOCCTAHOBJICHHUS, KAYCCTBEHHBIC PEAKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OaHOOCHOBHBIE Tpe/eTbHble KapOOHOBBIE KUCIOTHl. MypaBbHHAasl U YKCYCHAsi KUCIIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKHE CBOICTBA (CBOMCTBA, OOIIHE I KJIacca KUCIIOT, PeaKIusl
stepudukanmu), MoiydeHne U mnpuMmeHeHue. CTeapuHOBas M OJEHMHOBAas KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxnble 3Upbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ MAPOTU3 CIOXKHBIX A(PHUPOB.
Kupsl. 'maponus sxxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

YrneBoasl: cocTaB, KiacCu(pUKaIys yriaeBoJoB (MOHO-, TU- U moymcaxapusl). [moko3a —
NpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (U3HUECKHEe U XHUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruzapokcuznom wmeau(ll), oxucieHne aMMHMayHBIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBiIeHHE, OpOKEHUE TJIIOKO3bI), HAXOXIECHHUE B MPHUPOJE,
npuMeHeHue, ononorunyeckas posb. orocunTe3. PpyKkTO3a KaK U30MEP TITFOKO3BI.

Kpaxman u memironosa Kak npupojHbie moauMmepsl. CTpoeHUe Kpaxmalia U IeJUTFOJIO3HI.
du3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOIIN3, Ka4YeCTBEHHAs PEaKIHsl C HOZOM).

OKCIepUMEHTAIbHBIE METObl HM3YYEHUS BEIIECTB W MX MPEBPAILICHUH: MpOBEAEHUE,
HaOJIOZICHWE W ONHMCaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadyeCTBEHHBIC
pEeaKuu OJHOATOMHBIX CIHUPTOB (OKUCIeHHE 3TaHoda okcuaoMm wmenu(Il)), MHOroaTroMHBIX
cnupToB (B3auMopelcTBue miuuepuHa ¢ ruapokcuaoM Meau(ll)), anbaerunoB (oxucieHue
aMMHaYHbIM pacTBopoM okcuaa cepedpa(l) u ruapoxcumom wmemu(Il), B3ammopeicTBUe
KpaxMmajga C HOJOM), MPOBEACHUE MPAKTUUECKOW padOTHI: CBOWMCTBAa pPAacTBOpa YKCYCHOM
KHUCTIOTHI.

Pacuérneble 3a1a4m.

Bbuncnenuss mo ypaBHEHHMIO XHMMHUYECKOW peakuuu (Macchl, o0BbEMa, KOIWYECTBa
UCXOJHOIO BEIIECTBA WJIM NPOAYKTAa peaklUUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(pOTepHbIe OpraHnueckue coenquueHus. dusndeckre 1 XUMHYECKUE
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IMIMHA). buonormueckoe 3HaueHHE AMMHOKMCIIOT.
ITenTumel.

benkm kak TPUpPOAHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. [lepBu4Has, BTOpHYHAs U
TpeTUyHasi CTPYKTypa OenkoB. XHWMHUYECKHE CBOWCTBa OENKOB: THUIPOIH3, JEHATYpallus,
KaueCTBEHHBIC PEaKIINK Ha OCJIKHU.

DKCIepUMEHTAIbHBIE METOJIbl M3YYECHHsI BEUIECTB M WX MPEBPALICHUN: HAOMIOACHHE U
ONKCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypamus OEJIKOB IpH HarpeBaHWH, LBETHBIC
peakiuu 6eIKoB.

BbIcOKOMOJIEKYJ/ISIPHBIE COeTHHEHUS

OcCHOBHBIE TOHATHS XHMHU BBICOKOMOIIEKYISIPHBIX COCTUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoJIeKyaspHass macca. OCHOBHBIE
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPHU3AIIHs U MOJIUKOHICHCAIIHSL.

OKCIIepUMEHTATbHBIE METOJIbI M3YUCHHs BEIIECTB M WX NPEBPAICHH: 03HAKOMIICHHE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYYKOB.

MexnpeIMETHBIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBSI3eH MpU M3ydyeHUW opraHudeckor xumuu B 10 kimacce
OCYIIECTBIISIETCSI Yepe3 HCIOIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX TOHSTHHA, TaK H
MOHSITHUM, SBIISIONINXCS CUCTEMHBIMU JIJISI OTJIENIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIE TOHATHUS: SIBJICHWE, HAYYHBIH (aKkT, TUIMOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIAacCU(PUKAIMs, TMEePUOAUYHOCTb, HAOIIOJCHNUE, H3MEpeHHue,
AKCIIEPUMEHT, MOJIEITUPOBAHHE.




®usnka: Matepusi, SHEPrHs, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPT€TUYECKUI YPOBEHD,
BEILIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSHUE BEIECTBa, (PU3MUYECKHE BEIMUUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: kierka, opraHusM, 6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO MUTAHUS, MOIOIINE CPEJCTBA,
JIEKaPCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MAaTEPHUAJIbl U3 UCKYCCTBEHHBIX H CHHTETHYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHNYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMUH

XuMHUECKUH dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTpOHHAas 000JOYKa.
DHepreTUuecKrue ypOBHH, MOJYPOBHU. ATOMHBIC OpOHTaIH, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMax 3JEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

Ilepuonnueckuit 3akoH u Ilepuonnueckass cucremMa XHMHUYECKHX dSJeMEHTOB [l
U. MenneneeBa. CBs3b NEpUOAUMYECKOrO0 3aKkoHa M Ileproguyeckoil CHUCTEMBI XMMHMUYECKHUX
anemenToB JI. M. MeHnzeneeBa ¢ COBpEeMEHHON TeOpHEH CTPOEHHsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEILECTB
10 rpyNIaM U nepuojam. 3HaueHue NepUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBA3b. Buabl XMMHYeCKOHl CBsi3W (KOBaJIeHTHas
HEeNoJisipHasl U TOJspHas, MOHHAs, MeTaindyeckas). MexaHn3mbl 00pa3oBaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIN M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBs3b. BaneHTHOCTD.
DneKTpoOoTpULATENIbHOCTh. CTeneHb OKUCIEeHUs. IOHbI: KAaTHOHBI U aHUOHBI.

BemiecTBa MOJEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMsI. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTvie 0 qucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBasi 101
BELIECTBA B paCTBOPE.

Knaccudpukanus HeopraHmdyeckux coenuHeHuil. HomeHkmatypa HeopraHuyeckux
BEUIECTB. ['eHeTHYeckas CBA3b HEOPTaHWYECKMX BELIECTB, NPUHAUICKAIIUX K Pa3INYHBIM
KJIACCaM.

Xumnueckass peakuus. Kraccudukanus XUMHUECKMX peakiuii B HEOPraHUYeCKOW H
OpraHMYECKON XMMHUHU. 3aKOH COXPAaHEHHS] MACChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPALCHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBUCHMOCTb OT pPa3iMyHbIX (hakTopoB. OOpaTUMBbIE peakluu.
XnMuueckoe paBHOBecHe. DaKTOpbI, BIUSAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle HlaTense.

OnexTponuTnueckas nuccormanus. CuibHble U ciadble 3JeKTponuThl. Cpena BOIHBIX
PacTBOPOB BEIIECTB: KHUCIAs, HEUTPaJIbHAs, IIETOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpalus
tabmu «[lepuoanyeckass cucrema xumuueckux snemeHtoB JI. . MenneneeBa», u3yueHue
MojJieJIe KpUCTANIMYECKUX pPEIIETOK, HaOI0/IeHHen ONKMCAaHHWE JEMOHCTPAllMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3jokKeHWe MNEepOKCHIA BOJIOpOJa B MPUCYTCTBUH KaTalu3aTopa,
OIpENIETIEHUE CPellbl PaCTBOPOB BEILECTB C NMOMOIIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLINN
HMOHHOr0 OOMeHa), MPOBEJCHHE MPAKTUYECKOH paboThl «BiusHHE pa3indHbIX (PAKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINH.

PacuérHble 3a1a4u.

Pacuérbl o ypaBHEHHUSIM XUMUYECKUX PEAKLU, B TOM YUCIIE TEPMOXUMHUUECKHE PAaCUEThI,
pacuéThl ¢ UCIIOIB30BAHUEM MOHATHUS «MACCOBAst A0Sl BEILIECTBAY.




Heoprannyeckasi Xumus

Hewmeramnsl. [Tonoxenune HemeramioB B [leproauyeckoit cuctemMme XMMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa U 0COOCHHOCTH CTpOEHHsI aroMoB. (DU3MYECKHE CBONCTBA HEMETAJIOB.
AJoTponusi HeMeTauIoB (Ha IpUMEpPe KUCIopoia, cepbl, hochopa u yriiepoaa).

XVUMUYECKUE CBOWCTBA BaXXHEHIIMX HEMETAUIOB (TaJIOTEHOB, cephl, a3zora, ¢ocdopa,
yriaepojaa U KpEeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHEHUH).

[IpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COEIUHEHUH.

Meramnsl. [lonoxenue meramios B [lepuoaudeckoi cucteMe XMMUYECKUX JIEMEHTOB /1.
U. MenneneeBa. OcCOOEHHOCTH CTPOEHHUS ANEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Oobiiue
¢u3nueckue cpoiictBa MeTauioB. CIUlaBbl METAJIOB. DIEKTPOXUMHYECKUN PsiIl HANPSIKSHUN
METaJIOB.

XUMHYECKUE CBOMCTBA BaKHEHIIMX METAUIOB (HATpWUil, Kajlui, KaJdblUWA, MarHui,
ATIOMUHUM, HUHK, XpPOM, KeJle30, MeJlb) U KX COCTUHEHHI.

O6mme cocoObl MoTyYeH st METAIUIOB. [IpiMeHeHre MeTayuioB B OBITY U TEXHUKE.

OKCIIEPUMEHTAIbHBIE METO/bl M3YYEHMsS] BEIIECTB W MX NPEBPAICHUI: H3y4YECHHE
KOJUIEKIIMA «MeTaJutbl W CIUIaBbI», OOpPa3I[OB HEMETA/UIOB, PCIICHUE AKCIEPHUMEHTAIBHBIX
3aja4, HaONIIOJIeHWe W  ONHCaHWE JEMOHCTPALMOHHBIX M JTAOOPATOPHBIX  OIBITOB
(B3auMOJIeCTBUE THAPOKCHIA ATIOMUHHS C PACTBOPAMM KHCJIOT M IIEJIOYeH, KadyeCTBEHHBIE
peaKIuy Ha KAaTHOHBI METAJLJIOB).

Pacuérnble 3aaum.

Pacuétel maccel BemiecTBa Uiu 00bEMa ra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00BhEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHus 4 )KU3Hb

Ponp xumuu B ob6ecrieyeHUN SKOJIOTMUECKOM, YHEPreTUUECKOI 1 MUIEBOI 6€30MacHOCTH,
pa3BuTUU MeAuIuHbL. [loHsATHE O Hay4YHBIX METOJaxX TIO3HAHUS BEUIECTB M XHUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOHMX HAyYHBIX NPHUHIMIAX MPOMBIIUIEHHOTO TOJy4YeHUs
BAYKHEUIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MaTEPHAIOB: BAXHEHIINE CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepaMHKa, MaTepHasibl IJIi SJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIIbHBIC yI0OPEHHUS.

XuMHS U 370pOBbE YEIOBEKA: IMpaBHJIa HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX IpENnaparos,
IpaBuia 0e30MacHOro HCIIOJIH30BaAHUS npenaparoB OBITOBOM XUMUHU
B [NIOBCETHEBHOM KU3HH.

MeXnpeAMETHBIE CBS3H.

Peanuzarus MeXNnpeaMETHBIX CBA3€H MpU U3y4eHUU OOIIEH M HEOpPraHUYeCKOW XMMHH B
11 xnacce ocyuiecTBiseTcs 4epe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSITHMH,
TaK W MOHSTHM, SBJISIOUUXCS CUCTEMHBIMH JJIsi OT/AEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO01mure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyUHBIH (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHUHTE3, Kiaccu(UKaIus, TMEePUOJUIHOCTh, HAOIIOIEHNE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHUE, SABJICHHE.

®dusnka: marepus, dHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, W30TOTI,
pPaZOaKTUBHOCTh, MOJIEKYJa, SHEPTeTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSIHHE BEIIECTBA, (PU3MUCCKUE BETUYMHBI U €JMHUIBI KX U3MEPEHHUSI, CKOPOCTh.

buonorus: kierka, opraHusMm, 3KocucTeMa, Ouocdepa, Makpo- U MHUKPODIIEMEHTHI,
BUTAMHHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMAeMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMuYecKasi IPOMBITIUICHHOCTh, METAJUTYPTHs, POU3BOJICTBO CTPOUTEIHHBIX
MaTepuaioB,  CEIbCKOXO3SMCTBEHHOE  MPOU3BOJACTBO,  NUIIEBas  IPOMBIIUIEHHOCTbD,




(I)apMaL[eBTI/I‘ICCKaSI IMPOMBINIJICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKUX nmpenaparos,
IPOMU3BOACTBO  KOHCTPYKLIMOHHBIX  MaTepUaloB, ANIEKTPOHHAS  MPOMBIIUIEHHOCTb,
HAHOTCXHOJOI'NH.

IJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS INPOI'PAMMBI 11O XUMHUU HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJIbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
IporpamMMm cpeaHero ooOmero o0pa3oBaHus (JMYHOCTHBIM, METAPEJAMETHBIM U IMPEAMETHBIM).
HayyHo-meTronndyeckoii OCHOBOW il pa3pabOTKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
IpOrpaMM CpeIHEro o0IIero o0pa3oBaHus SBIAETCS CHCTEMHO-CATEIILHOCTHBIA OAX O/,

B coorBercTBUM C CUCTCMHO-ACATCIBbHOCTHBIM IIOAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pE3yJIbTAaTOB OCBOEHHS TIpeaMeTa «XHMHUS» Ha YpOBHE cpeaHero oOmero oOpa3oBaHUS
BBIJICJIEHBI CIICAYIOLINE COCTABIIAIONINE:

OCO3HaHUE OOYYAIOMIMMHUCS POCCHICKOM TPaXKIaHCKOH HASHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH M CaMOOTIPEICIICHUIO;

HaJIMYUe MOTHBALUH K 00yYCHUIO;

[[eJICHAIIPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUN JHMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEH ¥ NCTOPUYECKUX TpaauIui 0a30BOI HAYKH XUMHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXCs PYKOBOICTBOBATHCS B CBOCH NEATEIHLHOCTH
[ICHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, MPUCYIIMMH IIEJIOCTHOW CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYUe TPABOCO3HAHMS JKOJOTMYECKOW KYIBTYpPhl M CHOCOOHOCTH CTaBUTh LENU U
CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOSHHS IpeaMeTa «XHMUS» JOCTUTAIOTCS B EIMHCTBE
y‘Ie6HOﬁ A BOCIHUTATEIBbHOM ACATCIIBHOCTH B  COOTBETCTBHU C r'yMaHHuCTHUYCCKUMU,
COILIMOKYJbTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LEHHOCTSMH W HJ€ajJaMUd POCCHICKOTO
TpaXXJaHCKOI'0O O6IIICCTB8,, IIPUHATBIMA B O6III€CTB€ HOpMaMH W IIpaBUJIaMU IIOBCACHMA,
CHOCOOCTBYIOUIMMHU TPOLIECCAM CAMOIO3HAHUS, CAMOPA3BUTUSL U HPABCTBEHHOT'O CTAHOBIJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JIMuHOCTHBIE pe3yJbTaThl OCBOEHHS IMpeaMeTa «XUMHsS» OTpaxaroT cHOPMUPOBAHHOCTD
OTBITa TO3HABATENBHONM M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
HPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCKOro BOCIIMTAHMS

0CO3HaHMsI 00YYarOIMMUCS CBOUX KOHCTUTYLMOHHBIX MpaB U 00s3aHHOCTEH, yBaXKeHUS K
3aKOHY U TPaBOIIOPSIKY;

NpPEJCTaBICHNUS O COLMAIBHBIX HOPMax M MpPaBHUIaX MEXKIMYHOCTHBIX OTHOIIEHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOH NEATEIBbHOCTH MPU CO3/IaHUM y4EOHBIX NMPOEKTOB,
PEIICHUN y‘-I€6HI>IX M ITO3HABATCJIbHBIX 3a41a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CHOCOOHOCTH MOHUMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JJOTHUKY U apryMEHThI APYTHX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NATPHOTHYECKOTO BOCTUTAHUS

OEHHOCTHOI'O OTHOIICHHA K HUCTOPUYCCKOMY H HAYYHOMY HACJICAUIO OTE€YECTBEHHOM
XHMUH;

YB@KEHHSI K TPOIECCY TBOPYECTBA B OOJACTH TEOPHH W TPAKTHYECKOTO MPHUMEHEHHS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HAOJIOJCHUMH,
KPOIMOTJIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyda y‘-IéHBIX " IMPAKTHUKOB;

UHTEpeca M TO3HABATEIbHBIX MOTMBOB B TMOJYYEHHH M TOCJIEIYIOUIEeM aHajn3e
MH(pOpPMALIMHU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

HPABCTBCHHOI'O CO3HAaHUsA, S THYCCKOI'O IMTOBEACHMA,;




CIIOCOOHOCTH  OIICHMBATh CHUTYaIldd, CBS3aHHBIE C XUMHUYCCKUMHU  SIBICHUSMH,
U TPUHUMATh OCO3HAHHBIC PEUICHHS, OPHUEHTHUPYSACh HAa MOpPaJbHO-HPABCTBEHHbIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJIEHHWE M TOCTYNKH CBOMX TOBApHUIIEH C MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUN 3TUX MOCTYIIKOB;

4) hopMHUPOBAHMS KYJIbTYPbI 310POBbSI:

NOHMMAaHM LIEHHOCTEH 3J0poBOro W 0Oe30macHoro obpasza KHU3HH, HEOOXOAMMOCTHU
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOnrofeHus mpaBui 0e30MacHOro OOpalieHHs] ¢ BEHIECTBAMH B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIBHOCTH;

MOHWMAHUS [IEHHOCTH TMPaBWJI WHIWBHIYaTbHOTO M KOJJICKTUBHOTO 0€30I1acHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJICICTBUH W HENPHUITHS BPEIHBIX MPHUBBIUEK (YIMOTPeOICHUS AIKOTOIIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JIeATEIbHOCTH,
0011IeCTBEHHO T0JIE3HOM, TBOPUYECKOMN M APYTUX BUJIAX JCSITEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE B PEIICHUH MPAKTHYECKUX 3a7a4 COLUATbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJiacca, IIKOJIbI);

MHTEpeca K MPaKTHYECKOMY H3Y4YeHHIO Mpodeccuil pa3iudHOro poja, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBa)XEHUS K TPYIY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAIbHOW TPAECKTOPUH OOpa30oBaHUs,
Oynyuieil mpodeccun U peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMHUH, HHTEPECOB U MOTpeOHOCTEH 00IIeCcTBa,

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

HKOJIOTUYECKU 1IETIECO00Pa3HOT0 OTHOILIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHUMAaHU TI00aTBHOTO XapaKkTepa SKOJOTUYECKHUX MPOOJIeM, BIUSHUS SKOHOMUUYECKHUX
MIPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBHOU CpEIbl;

OCO3HAHUs HEOOXOAMMOCTH MCIOIB30BAHUS JOCTHKEHUN XUMHUU JUIsl PEIICHUsT BOIIPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTHUBHOTO HEMPUATHS JCUCTBUM, MPUHOCAIIUX BpPEI OKPYKAIOIIEH NMPUPOTHON Cpelne,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsSTHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUM U NTPEAOTBPAILATh UX;

HaJU4Msl Pa3BUTOrO 3KOJOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYJIbTYpbI, OIbITA
NEATETbHOCTH  DKOJOTUYECKOM HAMNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCSI HMHU B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKHY;

MOHUMAaHUs CHEeNUPUKA XUMUU KaK HAyKH, OCO3HaHHs €€ poiu B (opMUpPOBaAHUU
paIoOHATBHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHUH [[EIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHWM TMPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHrny IpodieM COXpaHEHHUsI TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B 0COOOW 3HAYUMOCTH XWUMHUHU JUJII COBPEMEHHOW IMBWIM3AIMHU: B €6
TYMaHHUCTUYECKOW HAIPABJICHHOCTH W Ba)XKHOW POJIM B CO3/IaHUU HOBOW 0aszbl MaTepuanbHON
KYJIbTYpbI, PEIIEHUN TJIO0ATBHBIX MPOOJIEM YCTOWYMUBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreueHnH yCIOBUN YCTEITHOTO TPY/Ja M SKOJOTUYECKH KOM(OPTHOM KU3HHU KAXKIOTO WieHA
00111eCTBA;




€CTECTBEHHO-HAYYHOM T'pPaMOTHOCTU: TOHHMMAHHMS CYIIHOCTH METOJOB IO3HAHWUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCIIOJIb30BATh MOydaeMbIe 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHHH OKPYKAIOIIEro MUpa M MPOUCXOIAMIMX B HEM H3MEHEHHIA,
YMEHHUS JienaTh 000OCHOBAHHBIC 3aKJIFOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIINUXCS JaHHBIX
C 1EJBIO MOJYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIHHO MCIOJIb30BAaTh XUMUYECKHUE 3HAHMS JUIsl PEIICHHs TTpo0iieM
B PEAIbHBIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHHIO U CamMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHUW MO XUMHUM B COOTBETCTBUM C KU3HEHHBIMU
NOTPEOHOCTSIMU;

WHTEpECa K OCOOEHHOCTSM Tpylda B pa3audHbIXx cdepax npodhecCHOHATHHOM
JIeATEIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeranpeameTHbie pe3yJbTaThl OCBOCHUSI Y4eOHOro mpenMera «XuMHUsS» Ha YpPOBHE
cpemHero oomiero oOpa3oBaHMs BKIOYAIOT:

3HaUYMMBIC i1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEKTUCITUTUINHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOU KapTHUHBI MUPa
U crieruUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKaxX (MaTepwus, BEIIECTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHBIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaJIbHbIC yueOHbIe JICUCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKaTUBHBIE,
peryisTuBHbIC), obecreunBaronye (GopMupoBaHUE (PYHKIMOHAIBHOH TPAMOTHOCTH U
COLIMATIbHOM KOMITETEHIIMH 00YYarOIINXCS;

CIIOCOOHOCTh ~ OOYYAIOIIMXCS ~ MCMOJB30BaTh  OCBOEHHBIE  MEXKIHUCIMIUIMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCajdbHble YyueOHBbIC JAEWCTBHUS B I103HABATEIHHOH U
COLIMAJIbHON ITPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKAIOT OBNAJACHHE YHHUBEPCAIBHBIMU YYeOHBIMH
MMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMH JICUCTBUSMU.

OBiaeHUe YHHBEPCAJIbHBIMHM Y4eOHBIMH N03HABATEIbHBIMY /IHiCTBUSIMH

1) 6a3oBble JIOTHYeCKHE AeCTBUS:

CaMOCTOSITENNbHO (HOPMYIHpPOBaTh W AaKTyaJU3UpPOBAaTh MpPOOJIEeMy, BCECTOPOHHE &
paccMaTpuBarth;

ONpeNeNsaTh LEeNU JACSITeNIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MTOCTABICHHBIMHU IICJISIMH;

WCIIOJIb30BaTh IMPU OCBOCHMM 3HAHUU MPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBLACIATH
XapakTepHble TMPU3HAKKM TIOHATHH M yCTaHaBIWMBAaTh WX B3aMMOCBS3b, HCIIOIH30BAThH
COOTBETCTBYIOIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUH I KITACCU(PUKAIINK BEIIECTB M XUMHUECKUX PEAKIIHIA;

yCTaHaBIUBATh IPUUYMHHO-CIIEACTBEHHBIE CBSA3H MEXIY U3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHYECKHE paCCyXIeHMsI (MHIAYKTUBHBIC, JACAYKTHBHBIC, TIO0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIBI U 3aKJTIOUEHUS;

MPUMEHSTh B MpOIecCe MO3HAHUS, UCTOIb3yeMbIe B XHMHH CUMBOJIMYECKHUE (3HAKOBBIC)
MOJIeINIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPEACTABICHUS — XUMHYECKUH 3HaK (CUMBOJT) DJIEMEHTA,
xumMudeckas (GopMmyna, YypaBHEHHE XHMHUYECKOM peakIuu — TpPU PEIIeHuHd Y4eOHBIX
MO3HABATENIBHBIX W TMPAKTHYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEIbHBIC MPEIACTaBICHUS
JUTSL BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB M XUMHUECKUX PEAKIIHil.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IEHCTBUS:

BJIQJIETh OCHOBAMH METOJI0OB HAyYHOI'O MTO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMii;




dopMynupoBaTh IeMM M 33Ja4M  HCCIEIOBAaHUS, MCIIONb30BaTh IIOCTABJICHHBIE H
CaMOCTOSITeNIbHO C(OPMYIIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HAaBBIKAMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M MPOBEICHHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATH 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMyiaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIBTATOB UCCIICIOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOACTaHHOU
pabore;

IPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEI0BATENbCKOM M IPOEKTHOM JI€ATENbHOCTH,
MPOSBISATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB PpELICHHS
IPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3INYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHUPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpoOpMaMK (HAYYHO-TIOMYJISApHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
aHAM3UPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTE;

(GopMynupoBaTh 3ampochl W IMPUMEHATh pPA3JIMYHBIE METOJAbI IPU IOUCKE U OTOOpE
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh OIBIT UCIOJIB30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (popMy mpezacraBieHus HHoOpMauu (CXeMsbl,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM SI3bIK B KauecTBE CpeACTBa IpU paboTe € XUMHUYECKOU
uH(poOpMalliell: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKue W MaTeMaTHYeCKHue) 3HAKU U
CHMBOJIBI, (popMyIiel, aO0peBUATYpHI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MPeoOpa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISITHOCTH.

OsiaieHHe YHHBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJaBaTh ~ BONPOCHI IO  CyHIeCTBY OOCyX7gaeMoil Tembl B  XOJe  Juajora
W/WIM JUCKYCCHUHU, BBICKAa3bIBaTh WJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHUS OTHOCHTEIHHO
BBITIOJIHEHMS IPEAJIOKEHHOM 3a/1a4H;

BBICTYNIaTh C NPE3CHTALMEN pe3ylbTaTOB IO3HABATEIbHOW AESITEIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM [P BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTA, MpPaKTUUYEeCKONM pabOThl IO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTa " (dbopmynHMpoBaTh BBIBOJIbI
[0 pe3yJbTaTaM TMPOBEAEHHBIX UCCIEJOBAHUM MyTEM COIJIACOBAaHUS NO3UIMA B XoJe
o0cyxJeHusI 1 0OMEeHa MHEHUSIMU.

OsiaieHHe YHUBEPCAJIbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IUIAHUPOBAaTh M OCYILECTBIATh CBOKO TO3HABATEIBHYIO NEATEIBHOCTD,
onpezenss €€ UeNU U 3aJla4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUI NpU BBIMOJHEHWH YYE€OHBIX M MCCIIEOBATENbCKUX 3aad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHUs C YYETOM MOJy4YeHHUs HOBBIX 3HaHUH O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITENTbHOCTM Ha OCHOBE caMoaHalu3a M
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATbBI
10 KUIIACC

[TpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)KaroT:

c(OPMHPOBAHHOCTb MPEICTABICHUNA 0 XUMHUYECKOH COCTABJISIOIIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (GOPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOHN Ui peIIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0pOBbIO U
MPUPOJHOM CpeliE;




BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
MNOHATHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YTJIEBOJAOPOAbI, KUCIOPOA U a30TCOJAEpKAIINE COCAMHEHUS, MOHOMEp, MOJIMMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOECHUS OPraHUYECKUX
BemiectB  A. M. bytiepoBa, 3aKkoH COXpaHEHHs MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIe)Kalllue B OCHOBE I[MOHHMMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOrHYECKHEe CBEJACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYEeCKUX BEIECTB B OBITY
Y IPAKTUYECKOMN JEeSATENbHOCTH YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEpHbIC MPU3HAKH MOHITUN, YCTaHABIMBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOLME MTOHATHUS IIPU ONMCAHUU COCTaBA, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OpMUPOBAHHOCTh YMEHUU HCIOJIB30BAaTh XUMHUECKYIO CHUMBOJUKY IJISI COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIEHHOH) (OPMYIT OPTaHUYECKUX BEIIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BEIIECTB
JUISL WJUTFOCTPALUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOI'O CTPOCHUSI,;

c(hOpMUPOBAHHOCTh YMEHUH yCTaHABIMBATh MPUHAAIEKHOCTh U3YUCHHBIX OpraHUYEeCKHX
BEIIECTB 110 WX COCTaBy M CTPOCHHIO K OIpPENSIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YrmeBomopobl, KHCIOPOA H  a30TCOAEpKAIlME COCIUHEHHUS, BBICOKOMOIICKYISIPHBIC
COEMHEHMS), JaBaTb UM Ha3BaHusd o cucremarnyeckoil Homenkiarype (IUPAC), a taxxke
MPUBOJUTH TPUBUAIbHBIE HA3BaHMs OTHEIbHBIX OPTraHHMYECKHUX BEIIECTB (STHJICH, MPOIHJIEH,
alleTUJICH, STHJICHIJIMKONb, TIHALEPUH, (EHOT, (OpMabACTHIl, AaleTalbJIeTu], MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIOTA, TIOK03a, GPyKTO3a,
Kpaxmall, LeJUT0JI03a, TJIUIUH);

c(OPMHUPOBAHHOCTh YMEHMS OIpPEIENATh BHIbl XUMHMUYECKOW CBSI3M B OPraHMYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHMSI NPUMEHSATH MOJOXKEHUS TEOPUU CTPOCHUS OpraHMYeCKUX
BeuiecTB A. M. bytiepoBa /i 00bsICHEHUS! 3aBUCMMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMHUYECKHE CBOWCTBA THUIIUYHBIX NIPEICTAaBUTENIECH Pa3IMYHbIX KJIACCOB OPraHUYECKHUX BEILIECTB
(meTan, 2TaH, STWIEH, MPOMWIEH, aleTwieH, Oyraauen-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STWJIEHIJINKOIb, TTUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETHUUYECKYIO CBSI3b MEKIY HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKLHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOYHHUKU YIJIEBOJAOPOAHOTO ChHIPbS
(HedTh, MPUPOMHBIA Ta3, yrojib), CIOCOOBI WX MEPEepadOTKH M TMPAKTUUECKOe MPHUMEHEHUE
IPOAYKTOB NEpepadOTKH;

c(OpMHUPOBAHHOCTh YMEHHMM MPOBOAUTH BBIYMCIEHUS [0 XHUMHUYECKUM YPaBHEHHSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU O H3BECTHBIM
macce, 00BEMY, KOJMYECTBY OJTHOTO u3 HCXOJHBIX BEIIECTB
WM IPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUH BJIAJETh CUCTEMON 3HAaHW 00 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHUM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHUe, UW3MEpEeHHe, OKCIIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHMS JUIs IPUHATHUS PELIEHUHA B KOHKPETHBIX )KU3HEHHBIX CUTYaLUsAX, CBI3aHHbIX
C BEIIECTBaMHU U X MIPUMEHEHUEM;




c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBUIIa MOJIb30BAHUS XMMHUYECKON MOCYA0H U
1abopaTOpHBIM 000PYIOBAaHHEM, a TaK)KE MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUU I[UJIAHUPOBATh M BBIMOJIHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallieHUs OPraHMYECKUX BEIECTB MPU HArpeBaHUH, MOJYUCHHE ATHICHA U U3y4YEHHUE €ro
CBOICTB, KaueCTBEHHbIC pEAKIMH OpPraHUYeCKUX BEIIECTB, JeHaTypanusi OeJIKOB Ipu
HarpeBaHUM, [[BETHHIEC PEAKIUU OEJKOB) B COOTBETCTBUM C IpaBUJIaMU TEXHUKHU O€30MaCHOCTHU
npu OoOpallleHUuu C BEIIEeCTBAMU U JIJAOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTaThl
XUMHUYECKOTO JKCIepuMeHTa B (opMe 3amuCu YpPaBHEHHUN COOTBETCTBYIOIIUX PEAKIMH U
(dbopMynupOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH AHAIM3UPOBATH XWMHUYECKYI HH(OpMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanuu, UHTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUW COONIOAATh TMpaBWJIa AKOJOTHYECKU IEIeCO00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOHM [EATEIbHOCTH B ILEJISIX COXPAHEHHUS CBOETO 30POBBS U
OKpYKarolllel NPUPOJIHOM CPEIbl, OCO3HABATH OMACHOCTH BO3JACHCTBHUS HA KUBBIC OPraHU3MBI
ONpeeNEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokazarens IIJIK, moscHaTs Ha
npuMepax CrocoObl YMEHBIICHUsI M TIPEAOTBPAICHUSI UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUIsT OOY4YaIOIIMXCS ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHUIA,

JUTSI CIICTIBIX Y CJIA0OBUISAIIINX OOYYAFOIIUXCS: YMEHHE HUCIIOJIb30BATh PETbe(PHO-TOUYCHHYIO
cuctemy obo3nauenuii JI. bpaiins 11 3anucu XuMu4eckux GopmyiL.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OOmiass M HEOpPraHUYecKas XUMUS»
OTPAKAIOT:

c(OpPMUPOBAHHOCTh MPEJCTABICHUI: O XHUMHUYECKOM COCTaBJISIONIEH €CTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpA, POJIM XUMHH B IO3HAHWM SIBJICHHUH NPUPOIbI, B (PopMUpOBaHUU
MBIIUICHUST U KYJAbTYpPBhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAMOTHOCTH, HEOOXOAMMOH IS
pelieHusT TPaKTUYECKHX 3a/7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeaeE;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUH, KOTOpass BKJIKOYAET: OCHOBOIOJIArarolue
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTATH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEIILHOCTh, CTENEHb
OKUCJICHUsI, XHUMHYECKass CBA3b (KOBAJIECHTHAs, WMOHHAs, METaJNINYecKas, BOJOPOJIHAA),
KPUCTAJUIMYECKass  pEIIETKA, THUIBI XUMHYECKHUX  PEAKIUh, pacTBOp, DJIEKTPOIMUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTHUECKAs JUCCOLUALMUA, OKUCIUTEIb, BOCCTAHOBMUTENb, CKOPOCTH
XUMHUYECKOW  peakIMi, XHUMHYECKOE€  pPaBHOBECHE); TEOpPUM M  3aKOHBI  (Teopust
ANEKTPOJIUTUYECKON Aucconmanuu, nepuoauueckuid 3akoH JI. . MenneneeBa, 3akoH
COXpAaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS M MPEBPAIICHUS 3HEPTUHU MPU XUMUYECKHUX
pEaKIusax), 3aKOHOMEPHOCTH, CHMBOJHYECKHH SI3bIK XHMHH, MHPOBO33PEHUYECKUE 3HAHWSI,
JeXKalye B OCHOBE IOHMMAaHWS TMPUYUHHOCTH M CHUCTEMHOCTH XUMHWYECKUX SIBJICHHM,
dakToNornuecKrue CBEJCHUS O CBOWCTBAX, COCTaBE, MOTYYECHUH M O€30MaCHOM HCIIOIh30BAHUH
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY M MIPAKTUIECKOMN JCSITEIPHOCTH YEIIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATh XapaKTEPHBIE MPU3HAKU TOHATUHN, YCTAaHABIMBATH
WX B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIONIUE MOHATHS MPHU ONMHCAHUUA HEOPraHMYECKHX
BEILIECTB U UX MPEBPALLICHUN;

c(hOpMUPOBAHHOCTh YMEHUW HCIIOH30BaTh XUMHUYECKYIO CHMBOJHUKY JUIS COCTaBJICHUS
dbopMyn BeHIECTB W ypaBHEHUH XHUMHUYECKUX PEaKIUi, CHUCTEMATHUYECKYyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBbIE Ha3BaHMsI OTIEJIbHBIX HEOPraHMYECKHX BelecTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has HU3BECTh, HEraméHas HM3BECTh, NMUTHEBAs COJA, IMUPUT U

Apyrue);




c(OpPMHPOBAHHOCTh YMEHUH ONPENEIATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMHUECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOM CBsI3U (KOBaJIEHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/HAsA) B COCAUHEHMSIX, TUI KPUCTAIIIMYECKON PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJEKYJspHas, MOHHAs, METaJUIMYecKas), XapakKTep Cpelbl B BOJIHBIX
pacTBOpaxX HEOPraHUYECKUX COCIUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAAIE)KHOCTh HEOPraHUUYECKUX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOTHI, aM()OTepHbIE TUAPOKCUIDI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH PAaCKpBIBaTh CMBICH  TMEpHOAMYEcKoro 3akoHa Jl.
U. MenneneeBa © JEMOHCTPUPOBaTh €ro CHCTEMAaTU3HUPYIOIIYIO, OOBSICHUTEIBHYIO H
IPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh ~YMEHUH  XapaKTepHu30BaThb J3JEKTPOHHOE CTPOEHHE AaTOMOB
XUMHUUYECKHUX 3J1eMeHTOB 1—4 nepuonos [leproauueckoil cUCTEMbl XMMHUYECKUX 3J€MEHTOB /l.
U. MenzeneeBa, MCHOJB3ys TOHATHS «S-, P-, O-37€KTPOHHBIC OPOUTAINY, «IHEPreTHUYCCKUEC
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBONCTB XMMHYECKMX 3JIEMEHTOB U HX
COeIMHEHUH 1o mepuojam u rpynmnam llepuoguyeckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB /.
H. Menneneena;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCKHIBATH) OOIIME XUMUYECKUE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMHU BEIIECTBAMU C IIOMOILIBI) YPaBHEHUU COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

c(OpPMUPOBAHHOCTh YMEHHUS KIACCU(PUIUPOBATH XMMHUYECKHUE PEAKIUH MO Pa3IHYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyromux BEIIECTB, TEIIOBOMY J(QEKTy peakiuw,
M3MEHEHUIO CTENICHEH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIaCTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUHN COCTAaBIISITh YPAaBHEHUs PEaKLUil pa3IMYHbIX TUIIOB, [TOJIHbIE
U COKpallEHHBbIC YPaBHEHUS pEaklUii MOHHOTO OOMEHa, YUUTHIBAs yCIOBHS, MPU KOTOPBIX 3TH
peaKkuu UAyT A0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHUI TMPOBOJIUTH PEAKINH, TMOATBEPKIAIOIINE KAa4eCTBEHHBIH
COCTaB pA3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH ONBITHBIM IIYTEM HOHBI,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMH pPacKpbIBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAaHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIUii;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHATH 3aBUCUMOCTb CKOPOCTH XUMHYECKON PEaKIMH OT
pa3aNyYHbBIX (DAKTOPOB; XapakTep CMEHICHHS XUMHUYECKOTO PABHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh XMMUYECKHE IPOIIECCHI, JIeXkKAlllUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIIOTHI, aMMHakKa, a Takxke C(HOPMHUPOBAHHOCTh
MpeCTaBiIeHU 00 OOIMX HAyYHBIX MPHUHIIUIAX M KOJOTHYECKHX MpoOjIeMax XUMHYECKOTO
IIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHHI TPOBOJIUTH BBIYUCICHHUS C HWCIOJIb30BAHUEM TMOHSITHS
«MaccoBasi JI0Jisl BEILECTBA B PacTBOpe», OOBEMHBIX OTHOLIEHUM Ta30B INMPU XHUMHUYECKHUX
peaKIMax, Macchl BEIIecTBAa WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJIIMYECTBY BEILECTBA, Macce
Wi 00BEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIIOBOTO A (dexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHUs MACCHI BELECTB, IIPEBPAILCHNS U COXPAHEHUS YJHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh MPaBUIA MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMEHUU T[UJIAHUPOBATh M BBIMOIHATh XUMHYECKHHA SKCIIEPUMEHT
(paznokeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTopa, OIpeNeleHHe Cpeibl
pPacTBOPOB BELIECTB C MMOMOIIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakIuH, peaklUd HOHHOro oOMEHa, KaueCTBEHHbIE peaklUuu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, PEIIEHUE JKCIIEPUMEHTATbHBIX




3a7au no Temam «Metamie» U «Hemeramibl») B COOTBETCTBUM C MpaBUJIAMU TEXHUKH
06e30macHOCTH TIPH OOpaICHUH C BEIIECTBAMH U J1ab0paTOPHBIM 000pYyI0BaHUEM, MPECTABIATh
pe3yNnbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3aluicCH ypaBHEHUH COOTBETCTBYIOIIUX
peaxuuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THX PE3Yy/IbTATOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI HH(OpMAIIHIO,
MOJIyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBOW KOMMYyHHKauu, WHTepHEeT U
JIPYTHX);

c(OpMUPOBAHHOCTh YMEHUH COOJIOAATh MpaBWJIa HKOJOTMUYECKHU LEeJIeco00pa3HoOro
MOBEJICHUS B OBITY W TPYIOBOW JEATEIHHOCTH B IIENIIX COXPAHECHUS CBOETO 370POBBS U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JEHCTBHS HA JKUBBIE OpraHU3MBbI
OnpeAeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMmepax crocoObl
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsl OOY4YaroIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUSA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHHUIA;

JUISL CJIETIBIX U CJIA0OBUAALINX 00YYAIOIIMUXCS: YMEHHE UCIIONIb30BaTh PEIbe(PHO-TOUCHHYIO
cuctemy o0o3nauenuii JI. bpaiins 1 3anucu XuMu4eckux GopmyiL.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchbl
Pa3zgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipeamert opranudeckoit xumun. Teopust bubnuoreka [IOK
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3 0 0 http://school-
M. bytnepoBa collektion.edu/ru
Hroro o pasneny 3
Pasznea 2. YrieBoaopoabl
bubnunoreka LIOK
2.1 [IpenenpHBIC YIIIEBOIOPOIBI — ATKAHBI 2 0 0 .
bex A AOPOA chemlstry.ssu.samara.ru
99 HenpenenbHble yriieBOAOPOIBI: aTKEHBI, 6 0 1 bubnnorexa [JOK
' AJIKaTUCHBI, aJTKHBI chem.msu.su
bu6nunorexa LIOK
2.3 ApoMaTn4ecKkue yrieBoaoposl 2 0 0 http:/ S_ChOOI'
collektion.edu/ru
bu6nunorexa LIOK
24 [TpupoHBIE HCTOYHHUKH YTICBOIOPOIOB U 3 1 0 http://school-
' uXx nepepaboTka collektion.edu/ru
Htoro 1o pasneny 13
Pa3nen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHust
3.1 Crupter. @enon 3 0 0 bub6muoreka [IOK
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http://school-collektion.edu/ru
http://school-collektion.edu/ru

chem.msu.su

3.9 Anpaerunpl. KapOOHOBBIE KUCITOTHI. 7 bubnmoreka [IOK
' CioxHbie 3UpBI chem.msu.su
bub6 OK
3.3 VriaeBonsl 3 uosmotexa I
chem.msu.su
Hroro mo pazueny 13
Pa3znea 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust
bubnunoreka LIOK
4.1 AMHUHBI. AMUHOKHUCIIOTHL. benku 3 http://school-
collektion.edu/ru
Htoro no paznemny 3
Paspnen S. BeicokoMoJieKyIsIpHbIE COCAUHEHUSA
bubnuoreka [{OK
5.1 IInactmaccel. Kayuyku. Boiokna 2 http://school-
collektion.edu/ru
Htoro no pazneny 2
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11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTsbI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH bubnuoreka [IOK
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0 http://school-
snemenToB JI. 1. MenaeneeBa collektion.edu/ru
12 Crtpoenue BemiecTBa. MHOroo0Opasue 4 0 0 bubnuotexa [JOK
' BCILICCTB chemistry.ssu.samara.ru
bubmuorexa [JOK
1.3 XHUMHYECKUE PEAKITUN 6 1 1 i
chem.msu.su
Hroro o pasneny 13
Pa3nen 2. Heoprannyeckasi XuMust
bu6mmoreka [IOK
2.1 Mertamibl 6 0 1 http://school-
collektion.edu/ru
bubnuorexa [JOK
2.2 Hemeramist 9 1 1 . i
chemlstry.ssu.samara.ru
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 0 0 bubnmnoreka [JOK
' BCIIIECTB chem.msu.su
Uroro no pazgeny 17
Pa3znen 3. Xumus u Ku3Hb
bubnuotexa [JOK
3.1 XuMus ¥ 5KU3Hb 4 0 0 1

http://school-
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Hroro no pazaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

collektion.edu/ru



http://school-collektion.edu/ru




