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MHNOACHUTEJIBHAS 3AIINCKA

[IporpaMMa Mo XMMHUH Ha YpOBHE CpeIHEro oOIero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHMN K pe3yabraraM OCBOCHHS  (elepalibHOM  00pa3oBaTeIbHOMN
nporpamMmel cpeaHero oomero oopazoanus (POIT COO), npencrasieHHbx B DeneparibHOM
rocyaapcTBeHHOM oOpasoBarensHoM crangapre COO, ¢ yuérom Konuenmuu mnpemnomaBaHus
ydeOHOro mnpeameTa «XuUMHUsS» B 00pa3oBaTeNbHBIX opraHm3anusx Poccuiickoit ®enepanvw,
peaIn3yroMX OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBI, 1 OCHOBHBIX MOJOXKeHUN «CTpareruu
pazBuTusl BocniuTanus B Poccuiickoit @enepannu Ha nepuoxa ao 2025 roma» (Pacmopsukenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3paboTKe MPOrpaMMbl IO XUMHH, K OIpPEAeTIeHHUI0 oOIei
CTpareruu OOydeHUsl, BOCIUTAHUS M Pa3BUTHsI OOYYAIOIIUXCS CPEACTBAMHU Y4eOHOTO IMpenMeTa
«Xumusi» aas 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTAaBHJIM KOHIENTYaJIbHBIE IMOJOKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IIEJICH, COACp)KAaHUS, pPE3yJabTaToOB OOY4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB.

Xumudeckoe oOpa3oBaHHE, IIOJIy9aeMOE BBITYCKHUKAMH  001eo0pa3oBaTeIbHON
OpraHM3aliy, SBISETCI HEOThEMJIEMOM YacThlo HX 00pazoBaHHOCTH. OHO  CIYXKHUT
3aBEPIIAIOIIMM 3TAOM pPEAM3allMd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIHOUYEBBIX
[EHHOCTEW, NPUCYIIUX I[ETOCTHOW CHCTeME XHUMHYECKOro o0pa3oBaHUs. OTH IIEHHOCTH
KacaloTCs TIO3HAHMS 3aKOHOB IMPHUPONBI, (HOPMUPOBAHUS MHUPOBO33PEHUS M OOIMIEH KYIBTYPHI
YeNI0BEeKa, a TAKXKE IKOJIOTMYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/J0POBBIO U PUPOIHOM
cpene. Peammsyercss xuMudeckoe oOpa3zoBaHue OOYYAIOUIMXCS HAa YPOBHE CPEIHETO OOIIEro
o0pa3oBaHMsI cpelCcTBaMU y4eOHOro mpeamera «XuMHs», CoAepkKaHhe U MOCTPOEHHE KOTOPOTO
OmpeielieHbl B MPOrpaMMe MO XMMHUHM C YYETOM CHEeUU(PUKU HAyKH XUMHHU, €€ 3HAYCHHUS B
MO3HAHUM MPUPOJBI M B MATEPUATBLHOM KU3HU OOIIECTBA, a TaKkKe ¢ y4y€TOM OOIIMX Leied u
MPUHIIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OOIIero
oOpa3zoBanus B Poccuiickoii @enepariui.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK MUTPAET 0COOYIO pPOJIb B COBPEMEHHOM
[UBUJIM3AIMHN, B CO3JaHUM HOBOW 0a3bl MarepHalbHON KynbTypbl. OHa BHOCHUT CBOW BKIAJ B
dbopMHUpOBaHUE PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, B CO3JJaHUE IEIOCTHOTO MPEACTABICHUS
00 OKpYyKaroIleM MHUpPe KaK O €IMHCTBE MPUPOJBI U YeTOBEeKa, KOTOpoe GOopMUpPYETCS B XUMUU
Ha OCHOBE TTOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MHUpPa, OCO3HAHUS B3aUMOCBS3U
MEXJ1y CTPOCHHEM BELIECTB, X CBOMCTBAMU U BO3MOXKHBIMU 001aCTSIMU PUMEHEHUSI.

TecHo B3aMMOIEHCTBYS C JPYTMMH €CTECTBEHHBIMU HAayKaMH, XHUMHS CTaja
HEOTHEMJIEMON YacThbl0 MHUPOBOW KYIBTYPHI, HEOOXOIMMBIM YCIOBHEM YCIICITHOTO TpyAa M
JKU3HHU KakJoro uieHa obOmiectBa. CoBpeMEeHHas XMMHUsI KaK HayKa CO3HJaTeIbHas, Kak Hayka
BBICOKMX TEXHOJIOTHMH HallpaBlIeHa Ha pelIeHHe TIO0aNbHBIX MPOOIEM YCTOMYMBOTO pPa3BUTHS
YEJI0BEYECTBA — CHIPHEBOM, DHEPTETUICCKOM, MUIIIEBOM, IKOJTOTUUECKON OE30MaCHOCTH U OXPaHBI
3]I0pOBBSI.

B cootBeTcTBUM ¢ OOmMMMH TENSIMH M TPUHIIMIIAMH CPEIHEro o0IIero oOpa3oBaHMs
conepxanue npenMera «Xumus» (10—11 kmaccrbl, 0a30BbI YPOBEHb U3YUYCHHS) OPUECHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOMIEKYABTYPHYIO MOJATOTOBKY OOYyYaIOIIUXCS, HEOOXOMUMYIO UM JIJIst
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKIIOYEHHUS B KH3Hb COIMYMa,
MIPOJIOJKEHUST 00pa30BaHUS B PA3JIMUHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEJCTBEHHO C XMMHUEH.

Cocrapmsiromumu  TipeaMeTa «XUMHS» SBISIIOTCS 0a30Bble Kypchl — «OpraHudeckas
xuMus» U «OO01as 1 HeOpraHuuecKasi XUMHUs», OCHOBHBIM KOMITOHEHTOM COJIEPKaHHS KOTOPBIX
SBIISIFOTCS. OCHOBBI 0a30BOI HAyKHU: CUCTEMa 3HAHUH M0 HEOPTAaHUYECKOW XUMUH (C BKITIOUEHHUEM
3HaHUU U3 OOIIEH XMUMHM) U OpraHuYecKod XuMuu. QopMHUpOBaHUE JAHHOW CHCTEMBbl 3HAHUI
OpU W3YYEHUU TpeaMeTa OO0eCeYyrMBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT00Opas3us
BEIIECTB Ha OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHUHU.



CrpykTypa coaepkanusi KypcoB — «Opranuueckas XuMus» u «O011as 1 HeopraHuyeckast
XUMHS» CPOPMUPOBaHA B MPOTrpPaMMe 1O XMMHUU Ha OCHOBE CHCTEMHOTO MOAXO0AA K M3YYEHHUIO
y4eOHOro Marepuanga MU oOOyCIIOBJIEHAa HCTOPUYECKHM OOOCHOBAaHHBIM Ppa3BUTHEM 3HAHUN Ha
ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XWUMHUHU BELIECTBA
paccMarpuBarOTCs Ha YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMS OPraHUYECKUX COCAMHECHMH, a
TaK)K€ Ha YpOBHE CTEPEOXUMHUYECKUX U SJIEKTPOHHBIX NPEACTABIECHUN O CTPOCHHUU BELIECTB.
CeeneHuss 00 m3yyaeMbIX B Kypce BELECTBAaX JAKOTCS B Pa3BUTUU — OT YIIEBOAOPOIOB 0
CJIOKHBIX OMOJOTMYECKH aKTUBHBIX COEIMHEHHMHA. B Kypce opraHmdeckoil XMMHU TOIYydYarOT
pasBuUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs MEpPBOHAUYaAJIbHBIC
NPEACTaBICHUS O XUMHUYECKOW CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUSI, 0 XUMUYECKON PEAKIINH.

[Tog HOBBIM YIJIOM 3peHHS B IpeAMETe «XUMHs» 0a30BOT0 YpOBHS paccMaTpHUBACTCS
U3y4YCHHbII Ha YypPOBHE OCHOBHOIO o0OIIero o0pa3oBaHUS TEOPETUYECKUM Marepuan u
(akToIOrNYEeCKUE CBEICHUS O BEIIECTBAX M XMUMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckass XMMHs» 00ydaroIUMCs IPEIOCTaBIAETCs BO3MOXKHOCTh OCO3HATh
3HaYeHHE MEPUOJUUYECKOIO 3aKOHa C OOLIETEOPETUYECKUX W METOJOJOTMYECKUX MO3UILIMM,
IyOXe TOHATh HCTOPUYECKOE H3MEHeHHe (GYHKLUMH 3TOro 3akoHa — OT obobmaromen 1o
OOBACHSIOUIEH U TPOrHOZUPYIOLIEH.

Enunas cucrema 3HaHMI O Ba)KHEHMIIUX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XMMHUECKHX PEaKLHUsAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
pononHserca B Kypcax 10 wm 11 kmaccoB snemMeHTaMM — COIAEP)KaHUSA, HMEIOIIHUMU
KYJAbTYPOJIOTUYECKUM M NPUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMaHHIO
B3aMMOCBA3M XMMHMM C JPYTMMH HayKaMM, PacKpblBalOT €€ poJib B II03HABAaTCIIbHOM U
IIPAKTHUYECKOM J1eATENbHOCTU 4YEJIOBEKAa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHUS K IpOLECCY
TBOpUYECTBA B 00JACTU TEOPUHU U MPAKTUYECKUX NMPHIIOKEHUH XUMMHU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCSI B OOLLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBAaTh MH(OPMALIMIO U MPUMEHATh €€ Ul MONOJIHEHUS 3HaHUi, pelieHus
MHTEJJIEKTYaIbHBIX U 3KCIIEPUMEHTAIBHBIX MCCIIEA0BaTEeNIbCKUX 3a/ad. B menoMm conepkanue
yuebHoro npeamera «XUMHsD» JaHHOTO YPOBHS M3y4YEeHHs OPHEHTHUPOBAHO Ha (OpPMUpPOBaHHE Y
00y4aronuxcsi MUPOBO33PEHUECKON OCHOBBI JJI1 MOHUMAaHUS (UIOCO(CKUX HAEH, TaKUX Kak:
MarepuaibHOe eIUHCTBO HEOPraHMYECKOI0 M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHEM, I0O3HABAEMOCTb NMPUPOIHBIX ABJIECHUI MYTEM IKCIIEPUMEHTA
U pELIeHHs NPOTUBOPEUUI MEXIy HOBBIMH (DaKTaMH M TEOPETUYECKUMM MPEANOCHUIKAMH,
OCO3HAHME POJIM XMMHHU B PEIIEHUHU SKOJIOTMYECKUX IMpoOsieM, a Takxke mpolieM cOepeskeHus
DHEPreTUUECKUX PECYPCOB, ChIPbsI, CO3AaHNS HOBBIX TEXHOJIOTUN U MAaTEpUAJIOB.

B nnane pemeHust 3ajad BOCHUTAHUS, Pa3BUTHS M COLMAIM3ALMU  OOy4arOUIUXCS
IPUHATHIE NPOTPaMMON IO XUMHUHU TOAXOAbl K ONPEIEIICHHUIO CONEP)KaHHUS U IOCTPOCHUS
npeaMeTa ImpeaycMaTpuBaoT (GOPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX JEHCTBUM, MMEIOIIMX
6a30Boe 3HaYCHUE JJIS1 PA3IMYHBIX BUJOB JIEATEILHOCTHU: PELICHUs MTPoOieM, IOUCKa, aHan3a U
o0paboTku uHbOpMAIMKM, HEOOXOMUMBIX JJIi MPHOOPETEeHUs OMNbITa MPAKTUYECKOH U
HCCJIEZIOBATENBCKOM 1€ATENbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHUH.

B npakTuke nmpenoaaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUs, TaK
U Ha YpPOBHE CpeOHEro oomero o0pa3oBaHUs, NpPU OINpPENENEHUN COAEpIKaTeIbHON
XapaKTePUCTUKHU 1IeJiell M3y4YeHHs IMpelMeTa HalpaBiIeHUEM MEpBOCTENEHHOW 3HAaYMMOCTU
TPaIUIIMOHHO NpU3HAETCS (QOPMUPOBAHHE OCHOB XHUMHMUYECKOM HaykM Kak o0jacTu
COBPEMEHHOT0 €CTECTBO3HAHMSI, MPAKTUYECKOW NEATEIbHOCTH 4YelOBeKa M KaK OJHOTo W3
KOMIIOHEHTOB MHUpPOBOM KyinbTypel. C METOAMYECKOM TOUYKM 3pEHUsi TakoM NOAXo[ K
OTIpe/ICTICHUIO 1IeJIel U3yUeHUs MTpeIMeTa SIBISETCS BIIOJIHE ONPaBIaHHbBIM.

ComnacHO aHHOM TOUYKE 3pEHMsI INIAaBHBIMM LIEISAMH M3y4EHMs NpeaMera «XUMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASITOTCSL:



. dbopMUpOBaHUE CHCTEMbl XUMHUYECKUX 3HAHUN KaK Ba)KHEHINEH COCTaBISIONIEH
€CTECTBEHHO-HAYyYHOM KapTUHBl MHUpPA, B OCHOBE KOTOPOM JIeKAT KIIOYEBBIE IIOHATHUSA,
(GyH/IaMeHTalbHbIE 3aKOHBI U TEOPHUH XUMHH, OCBOEHHE S3bIKAa HAyKH, YCBOGHUE U ITOHMMaHUE
CYIIHOCTH JTOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHE C UCTOpPHEH
UX Pa3BUTUSA U CTAHOBJICHHUS;

J (dopMHUpOBaHUE M pa3BUTHE MPEJCTABICHUA O HAyYHBIX METOJaX IO3HAHMS
BEIIECTB M XMMUYECKHX PEaKIiii, HEOOXOIUMBIX JJIsl IPHOOPETCHUsI YMEHUN OPHEHTHPOBATHCS
B MHUpE BEIIECTB U XUMMUYECKUX SIBJICHUH, MMEIOLUIMX MECTO B IPUPOJE, B NMPAKTUYECKOH U
MMOBCEAHEBHOM KH3HHU,

J pa3sBUTHE YMEHUH M CIIOCOOOB NEATENBHOCTH, CBS3aHHBIX C HAOIIONCHHEM U
00BSICHEHMEM XHMHYECKOTO 3KCIIEPUMEHTa, COOIIOJEHUEM IpaBHl 0€30MacHOro oOpalleHus ¢
BEIIECTBAMM.

Hapsny c aTuMm, copeprkarenbHas XapakTepuCTUKa Lielel U 3ajad U3ydyeHHsl IpeaMeTa B
IIporpaMMe 1o XMMUHU YTOUHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUM C HOBBIMH IIPUOPUTETAMU
B cucTeMe cpeaHero oomiero obpasoBaHus. CeropHs B IpeNnojJaBaHUM XUMHUHM B OoJbIIeid
CTENEHH OTAAETCA MPEANOYTEHUE MPAKTUUECKOM KOMIIOHEHTE COJEep)KaHusi oO0yuyeHus,
OPUEHTHPOBAHHOM Ha IMOJTNOTOBKY BBIIYCKHHKAa 00ILIE€00pa30BaTeIbHOM  OpraHu3alui,
BJIQJICIONIETO HE HAOOPOM 3HAHWH, a (PYHKIMOHAIBLHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHUSMH aKTUBHOTO IOJYYEHUs 3HAHUI M NMPUMEHEHMs UX B PEalbHOM JKU3HU JAJs pelIeHUs
IPAKTUYECKUX 3aj1ay.

B cBs3u ¢ 3TMUM mnpH HM3ydeHUU ImpeaMmera «XHMHA» JAOMHHHpPYIOIIEEe 3HAYeHUe
PUOOPETAIOT TAaKKeE 1NN U 3a7a4M, KaK:

ajanTanus oOyyaroIMXcs K  YCIOBHMSM JIMHAMMYHO  pa3BUBAIOILEIOCS  MHpa,
(dopMuUpOBaHUE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0pa3oBaHMIO,
COTPYAHUYECTBY, CaMOCTOSTEIbHOMY HPHUHATHIO TIPAaMOTHBIX pEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

¢opMupoBaHUE Yy OOYYAIOLIMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIH),
MMEIOLINX YHHUBEPCAIbHOE 3HAUEHUE JJISl Pa3IMYHbIX BUJOB JIEATEIBHOCTH: PELICHUs MPOoOIieM,
NIOWCKa, aHalu3a M 00paboTKM HH(POpPMALUU, HEOOXOMUMBIX I MPHOOPETEHHs OIbITa
JeSTEIbHOCTH, KOTOpas 3aHUMAEeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKXKE JJIS OLUEHKU C
MO3UILUN HKOJIOTHYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U MPUPOAHYIO CPENY;

pa3BUTHE MMO3HABATEIbHBIX HHTEPECOB, NHTEIIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00yyaronuxcsi: CHOCOOHOCTU CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA IO XUMHUHU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUHU JIJISl TOMCKa U aHaIM3a y4eOHON U HAyYHO-TIONYISIpHON MHGOpMallMi XUMUYECKOTO
COZIEpKaHMS;

dbopMupoBaHue M pa3BUTHE Yy OOy4alOUIMXCS AacCOLMATHUBHOIO M JIOTUYECKOTO
MBILIUICHHUS, ~ HAaOMIONATEeNbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpble  OCOOEHHO
HE0OXOJMMBI, B YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEACHUHM XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydarommMxcst yOexJEHHOCTH B TYMaHHUCTHYECKOH HampaBIEHHOCTH
XUMHUHM, €€ BaXHOW poJAM B  peHieHHuH [Io0ajdbHBIX  MpoOiIeM  paloHaIbHOTO
IIPUPOJOTIONIB30BAHNSA, IONOJHEHUSI JHEPreTHUUECKUX PECYPCOB M COXPAHEHHUS NPUPOAHOIO
paBHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOro OTHOLIEHUS K TMPUPOAE U CBOEMY
3[I0POBBIO, A TaKXXe MPUOOPETEHUS OIbITa UCIOIb30BAHMS MONYYCHHBIX 3HAHUU ISl IPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3aHHBIX C XMMUYECKUMU SIBJICHUSMHU.

B yueOHOM 1u1aHe cpenHero obuiero oopa3oBaHus npeaMeT «XuMus» 0a30BOro ypOBHS
BXOJIUT B COCTaB MpeAMETHOI 00sacTi «EcTecTBeHHO-Hay4HbIE TPEAMETHI».



OOmiee 9rcno 4acoB, OTBENEHHBIX U W3YYCHHsS] XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO
obmrero oOpazoBanusi, coctapisier 68 vacoB: B 10 knacce — 34 yaca (1 wac B Heneno), B 11
KJ1acce — 34 gaca (1 Jac B HEJIEIIO).

COIJEP/KAHUE OBYYEHMUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYECKOM XMMUM

[IpenMer oprann4yeckor XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAUCHUE B MOJYYEHUU
HOBBIX BEIIIECTB U MaTepuajoB. Teopusi CTpoeHHUs opraHndeckux coenuHeHuid A. M. bBytieposa,
e€ ocHoBHble ToONOXKeHUS. CTpyKTypHBIE (DOPMYIIBI OpPraHMYECKHX BemeCTB. [omomorus,
n3oMepusi. XMMUYECKas CBSI3b B OPrAHMYECKUX COCIMHEHUSIX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne 0  KiIaccu(pUKaUM  OpraHMYECKMX  BemiecTB.  HomeHknarypa
OPraHMYECKHX COCAMHEHUN (CHUCTEeMaTHYecKas) W TPHUBUAIbHBIC Ha3BaHUSA BaKHEHIIMX
MIPEICTABUTENICH KIIACCOB OPTaHMUECKUX BEIIECTB.

DKCHEepUMEHTAIbHbIE METO/bl U3YYEHUS BEIIECTB U MX IPEBPAILCHUI: 0O3HAKOMIICHUE C
oOpasiaMu OpraHMYeCKUX BEUIECTB U MaTepHajaMH Ha X OCHOBE, MOJEIMPOBAHHE MOJEKYI
OpraHMYeCKHX BEIIeCTB, HAOIIONEHWE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MIPEBPAIICHUIO OPTaHUYECKHUX BEIIECTB MPY HarpeBaHUU (T1aBiieHHEe, OOyTIIMBAaHUE U TOPEHUE).

Yrnesogopoasl

AJIKaHBI: COCTaB W CTPOECHHUE, T'OMOJIOTMYECKMU psd. MeTaH M 3TaH — INpOCTEHIINE
MPEICTAaBUTENN alKaHOB: (U3NYECKHEe W XHUMHUYECKHE CBONCTBA (pEaklMHU 3aMelleHUus u
TOpEeHUs ), HaXOXKJIEHHUE B MIPUPOJIE, MOJTyUYECHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN Psil. DTUIIEH U MPONUIEH — MPOCTEHIINE
MPEACTABUTENHN AJIKEHOB: (PU3MYECKHEe M XUMHUYECKHE CBOWCTBA (pEaKIMu TUIPUPOBAHMS,
raJIOTeHUPOBAHUS, TUIPATAIIUU, OKUCIICHHUS U MOJIMMEPHU3AIIIH ), TOTyYeHHE U TPUMEHEHHUE.

Ankanuensl: Oyraaues-1,3 u metminOyraaueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKUE
cBoiicTBa (peakius nonuMepusaiun). [lonydeHne CHHTETUYECKOTO KayqyKa U Pe3UHBI.

AJKMHBI: COCTaB W OCOOEHHOCTHM CTPOCHHMS, TOMOJIOTHYECKUM psl. ALCTWIEH —
MPOCTEHIINI TPeJCTaBUTENh aJKUHOB: COCTaB, CTPOEHHUE, (U3MUYECKUE U XUMUYECKHE CBOICTBA
(peakiuu THAPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATAIINN, TOPEHHUSI ), TIOJIYYCHHUE U IIPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (hU3MUECKHe M XHMUYECKHE CBOICTBa (peakuuu
rajoreHUPOBAHUS M HUTPOBAHMS), TOJYYCHHE U TpUMEeHeHue. Tomyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ani02eHUpO8anus U HUMpPOBAHUs), NOIyUeHue U
npumenerue. TOKCHYHOCTH apeHOB. [eHeTHYecKass CBsSI3b MEXIY  yIJIEBOJAOPOJAMHU,
MPUHAJISKALUMU K Pa3IMYHBIM KJlaccam.

[IpupogHbie UICTOYHUKN YTIEBOAOPOAOB. [IpupoaHbIil Ta3 U MOMyTHRIE HE(QTSHBIE Ta3bl.
Hedpte u e€ mnpoucxoxknenue. CrnocoObl mepepabOTKH HEPTH: TMEPEeroHKa, KPEeKHHT
(TepMHUECKH, KaTanuTU4YeCKUii), muponus. [IponykTsl nepepaboTku HEDTH, UX MPUMEHEHHUE B
MIPOMBIIIUIEHHOCTH | B ObITY. KaMeHHBII yroiib M MPOIYKTHI €0 MepepadoTKH.

DKCTepUMEHTATBHBIC METO/BI M3YYCHHS BEIIECTB U WX MPEBPAICHUA: 03HAKOMIICHUE C
oOpa3liaMu IIacTMacc, KayqykoB U pe3uHbl, KOJUIeKuu «HedTs» u «Yromnb», MoJenupoBaHue
MOJIEKYJT YIJIEBOJOPOJIOB W TaJlOTEHONMPOM3BOIHBIX, MPOBEICHUE MPAKTHYECKOW pPaOOTHI:
MOJIyYeHHE 3TUJICHA U U3YUYEHUE €TO CBOMCTB.

Pacuérnbie 3aqaun.

Breruncnenuss mo ypaBHEHHIO XHUMHUYECKOW peakinuu (Macchl, 00bEMa, KOIMYECTBa
MCXOJTHOTO BEIIECTBa WM MPOAYKTA PEAKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OIHOTO
U3 UCXOAHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).




Kucaoponcoaepxaimue oprann4ecKue coeJMHeHUs!

[IpenenpHbBIE ONHOATOMHBIE CHUPTHL. METaHON M STAHON: CTPOCHHUE, (U3NYECKHE U
XMMHUYECKUE CBOMCTBA (peakluM C aKTUBHBIMH METajulaMH, TajoreHOBOAOPOJaMH, FOpPEHUE),
npuMeHeHne. BomopoaHbie CBsI3M MEXly MOJIEKyJIaMH CIIUPTOB. JlelicTBHUEe MeTaHoJa U dTaHOJIa
Ha OpraHu3M 4eJIoBeKa.

MHOroaroMHble CHUPTHL. OTHJICHIIIMKOIb M DJIHMLIEPHH: CTPOCHHUE, (U3NYECKHEe U
XMMHUYECKHE CBOICTBa (B3auMOJeHCTBIE CO LIETOYHBIMUA METaJlJIaMH, KaueCTBECHHAsl peaKiysl Ha
MHOI0AaTOMHBIE cnMpThl). JlelicTBUe Ha oOpraHu3M uesnoBeka. [IpuMeHeHue mMuepuHa U
STUJICHIJIUKOJIS.

@deHon: CcTpoeHHE MOJEKYIbl, (DU3MYECKME W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue denomna.

Anpnerunsl U kemoHnvl. DopManmbAeTHA, AaleTadbACTHI: CTPOCHHE, (U3NYECKHE U
XMMHUYECKUE CBOMICTBa (pEeakLUuu OKHMCIEHHS W BOCCTAHOBJICHMS, KaueCTBEHHbBIE PpEaKIUH),
NOJTy4YEHUE U TPUMEHEHHE.

OnHOOCHOBHBIE IIpe/ieNbHbIE KApOOHOBBIE KMCIOThL. MypaBbUHAsl U YKCyCHasl KUCIIOTHI:
CTpoeHHe, GU3NIECKHE U XMMUYECKHIE CBOMCTBA (CBOMCTBA, O0IIKeE IS Kjacca KUCIOT, pEeaKIus
TepuduKalMK), MoNydyeHHe M mnpuMmeHeHue. CTeapuHOBass M OJIEMHOBas KHCJIOTHI Kak
NPEACTaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. MBUIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, HX
Morolee JeicTBHE.

Crnoxable 3(UpHl KaK MPOU3BOJHBIE KApOOHOBBIX KHUCIOT. ['MAPONIHN3 CIOKHBIX 3(UPOB.
XKupsl. ['maponus xupos. [Ipumenenue xupoB. buonoruueckas posib KUPOB.

VriieBopl: cocTaB, KiaccupUKaIMs yIIeBOAOB (MOHO-, TU- U TIOJIHcaxapubl). [mroko3a —
IOPOCTEHIINI MOHOCaxXapu: OCOOCHHOCTH CTPOEHUS MOJIEKY/bl, (pU3MUECKHue U XUMHUYECKHE
cBoiicTBa (B3aumojeiictBue c¢ ruapokcuaoM meau(ll), okucieHne aMMuaduHbIM pPacTBOPOM
okcugma cepedpa(l), BoccTaHOBICHWE, OpPOKCHHE IVIIOKO3bI), HAXOXKIECHHWE B IPHUPOJE,
npuMeHeHue, ononoruyeckas posib. otocuHTe3. PPyKkTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nesmntonosa kak npupoaHble noiumepsl. CTpoeHne Kpaxmalia M LEeJTHI03bI.
du3nyueckre 1 XUMHYECKHE CBOMCTBA Kpaxmaa (THIPOJIN3, KAYECTBEHHAs PEaKIUs C HOJIOM).

DOKCHEpUMEHTAJIbHbIE METO/bl M3Y4YEeHHUs BEUIECTB M HX INPEBPALICHUN: MPOBEACHUE,
HaONMIOZICHWE W OINHMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KAa4eCTBEHHBIC
pEeaKkiuu OIHOATOMHBIX CIUPTOB (OKWcIeHHe dTaHona okcuaoMm Meau(ll)), MHOroaromMHbIX
cnuproB (B3auMojeicTBue mHuepuHa c¢ ruapokcunom wmenu(ll)), anbrernnoB (okucieHue
aMMMadHbIM pacTBopoM okcuaa cepebpa(l) u ruapokcugom wmenu(ll), B3ammoneiicTBue
Kpaxmaja ¢ HOJOM), TMPOBEIACHUE TMPAKTUUECKOW palOoThl: CBOMCTBAa pacTBOpa YKCYCHOMH
KHCJIOTHI.

Pacuérnrie 3anaun.

Bblunciienuss 1Mo ypaBHEHHIO XMMHYECKOW peakiuu (Macchl, 00b&Ma, KOJIMYecTBa
MCXO/IHOTO BEIIECTBA WJIU MPOJYKTA PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOIIMYECTBY OTHOTO
U3 UCXO/IHBIX BEILECTB UJIH MPOAYKTOB PEAKLIUN).

AzoTconepxamniie OpraHmYecKue COeTUHEHHUS.

AMUHOKHCIOTBl Kak aM{QOTepHble OpraHMYecKue coequHeHus. Pusnuueckue u
XUMHYECKHE CBOMCTBA AaMMHOKHMCIOT (Ha MpuMepe DNMHMIMHA). buonornuyeckoe 3HauYeHHE
aMHHOKUCIOT. [TenTupl.

Benku kak mpupoIHBIE BBICOKOMOJICKYJSIpHBIE coenuHeHHs. [lepBuuHas, BTOpUYHAS U
TpeTUYHas CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OENKOB: THJIPOJIU3, JEHAaTypalus,
KaueCTBEHHbIE peaKlIUuy Ha OEJIKH.

OKCHEpUMEHTAIbHbIE METOJbl U3yYeHHs BEIIECTB W MX NpPEBpallleHUi: HaOIIoeHHe U
ONHCaHNE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OCTKOB NpH HarpeBaHWH, IBETHHIE
peakiuu OEIKoB.



BbicokomoJIeKy/IsIpHbIE COeJUHEHHA

OCHOBHbBIE TIOHATHS XUMHH BBICOKOMOJIEKYISIPHBIX COEIMHEHUIN: MOHOMEp, IOJUMED,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJIMMEPU3aLUU, CPeNHsAsd MoJeKylsipHas Macca. OCHOBHbIE
METO/bl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — ITOJIMMEPU3ALIHs U ITOJIMKOHICHCAIHS.

OKCIIEpUMEHTAIIBHBIE METObl U3YYEHMsI BEILECTB U MX IIPEBPALICHUN: O3HAKOMIICHUE C
oOpa3Lamu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, Kay4yKOB.

MesxnpenMeTHBIE CBSA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3€M NpU U3ydeHUM opraHudeckod xumuu B 10 kiacce
OCYILECTBIIIETCS. 4epe3 MCIOIb30BAHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHH, Tak U
HOHSTHUM, SBJISIOLINXCS CUCTEMHBIMU JUIsl OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOwire ecTecTBEHHO-HAyyHble MOHATHS: SBJICHUE, HAyuHbIH (akT, I'MIIOTE3a, 3aKOH,
TEOpHsl, aHajW3, CHHTE3, Kiaccu(uKanusi, NEepUOAMYHOCTh, HaOMIOAEHUEe, H3MEpEHHE,
JKCIEPUMEHT, MOJCIINPOBAHNUE.

®dusuka: Marepusi, SHEprus, Macca, aToM, O3JEKTPOH, MOJEKYla, 3HEepreTUYeCKUuin
YPOBEHb, BEIIECTBO, TEIO, 00bEM, arperaTHoe COCTOSHHE BELIeCTBa, (PU3NYECKUE BEITUYMHBI U
€IMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, 6uochepa, oOMeH BellecTB B OpraHuszMe, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BeLIeCTBA (OCNKH, YIIIEBOABI, KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepasbl, FOpHbIE TOPOJbI, T0JIE3HBIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus: NuieBble MPOIYKThI, OCHOBbI PAllMOHAJIBLHOIO TUTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETUYECKUE ITPENaparbl, MaTepuabl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUA

TeopeTnueckue 0CHOBBI XUMUM

XuMUYecKkuid dneMeHT. AroMm. Sapo aroma, HW30TOMBL. DIEKTPOHHAs 00O0JOYKA.
DHepreTUYecKre YpOBHH, MOAYPOBHH. ATOMHBIE OpOHTaH, S-, P-, 0- ameMenTsl. OCOOEHHOCTH
pacmpeseneHus: SJeKTPOHOB MO OpOUTANsIM B aroMax SJIEMEHTOB IMEPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOH(UTypaIis aTOMOB.

[lepuognueckuii 3axkoH u llepuonmueckas cucrema xXumudeckux diemeHtos . U.
MenpneneeBa. CBsi3b TNEPUOAUYECKOTO 3akoHAa U [leproguyeckoil CHUCTEMBI XUMHUYECKHUX
anementoB J[. M. MenzeneeBa ¢ COBpEMEHHOM TEOPHUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUS! CBOMCTB XMMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
10 TPYIIAM U NepruojiaM. 3HaU€HUE MEPUOUYECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

Crpoenue BemecTBa. XHUMHUYECKas CBSI3b. BHUIBI XUMHUYECKOW CBsI3M (KOBAJICHTHAs
HEMOJsIpHAsT W TOJSPHAsA, MOHHAsA, MeTalaudeckas). MexaHu3Mbl 0Opa3oBaHUS KOBaJEHTHOM
XUMHYECKON CBsI3M (OOMEHHBIN M JOHOPHO-aKIEeNTOpHBIN). BogoponHas cBsi3b. BaneHTHOCTH.
DNEeKTpoOoTpULATENbHOCTh. CTeNneHb OKUCIEHUS. IOHBI: KATHOHBI U AHUOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYISAPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAIUIMYECKUX PEMIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THUMA
KPUCTAJUINYECKON PEIIETKU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBast 10151
BEILIECTBA B pacTBOPE.

Knaccudukanus Heopranmueckux coenuHeHui. HomeHknarypa HEOpraHMYECKHX
BEIIECTB. | eHeTnyeckass CBsI3b HEOPraHWYECKHWX BEHIECTB, MPHHAICKAINMX K Pa3TUYHBIM
KJlaccaM.



Xumudeckas peakiusa. Kmaccupuxaruss XUMHUECKUX PEaKIMii B HEOPraHUYECKOW |
OpraHMYECKOM XMMUU. 3aKOH COXPAHEHHS MAacCChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPALLCHUS
SHEPI'UU NPU XUMUYECKUX PEAKLIMSIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (PakTopoB. OOpaTHMbIe peakluu.
Xumuueckoe paBHOBecue. DakTOpbl, BIUSIOIIME HA COCTOSSHUE XHMHUYECKOIO PaBHOBECHS.
ITpunnumn Jle Ilarense.

DnexTponutuyeckas auccouuanus. CuinpHble U ciiadble MeKTposiuThl. Cpena BOTHBIX
pacTBOPOB BELIECTB: KHUCIasi, HEUTpaibHasl, LIEIOYHAas.

OKHCIIUTENTbHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIepUMEHTAIIbHBIE METO/bl M3Yy4YEHHS BEILIECTB M MX IPEBPALICHMN: JIEMOHCTpaLus
tabmun «llepuonuyeckas cucrema xumuueckux siementoB [I. M. MenneneeBa», u3zydeHue
MOZENe KPUCTAIMUECKUX PEHIETOK, HAONIONEHHE M ONHCAHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (pa3ioKeHHE MEepOKCHAa BOAOpOJa B MNPHUCYTCTBUHM KaTajau3aropa,
OIpe/IeJIEHUE CPENbl PACTBOPOB BELIECTB C IOMOUIbI0 YHHUBEPCAJIBHOIO MHJMKATOpa, PeaKluu
MOHHOrO OOMeEHa), MPOBEIECHUE MPAKTUYECKOW paboThl «BiusHue pa3nuyHbIXx (AKTOPOB HA
CKOPOCTb XMMHUYECKOM pEeaKLUum».

PacuétHrble 3amaun.

Pacuérpl mo ypaBHEHMSIM XHMHUYECKHUX pEaKUMi, B TOM YHCIE TEPMOXUMHUYECKHE
pacu€Thl, pacyEThl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAsSI 10JISI BEIIECTBAY.

Heoprannueckas xumusi

Hemeramnel. Ilonoxenne HemeramioB B llepuonnueckodl cUCTEME XHMHUYECKUX
anemenToB J[. M. MenneneeBa u 0cobeHHOCTH cTpoeHusi aromoB. dusmueckue cBoOHCTBA
HEMETAIJIOB. AJUIOTPOIHUS HEMETAIUIOB (Ha MpUMEpPe KUCI0opoa, cepsl, hochopa u yriepona).

XUMUYECKHE CBOWCTBA BAKHEHUIUX HEMETAJUIOB (TaJIOTEHOB, Cephl, a3oTa, (docdopa,
yriiepoAa U KPeMHHUS) U UX COCAUHEHU (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOAOPOAHBIX
COCTMHEHUH).

[IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COEIMHEHUN.

Meramisl. [Tonoxenne MmeraiioB B [lepruoguyeckoid cucTeMe XMMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHMS IEKTPOHHBIX 000JI04EK aroMoB MeTauioB. OOmue
¢uznueckue cpoiicTBa MeTaysioB. CIUlaBbl METAUIOB. DJIEKTPOXUMHUYECKHUHM psAJl HaIpsKEHUH
METAJIJIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpHM, KaJluid, KaJlblUi, MarHui,
AIIOMUHUH, IUHK, XPOM, 5K€J1€30, ME/Ib) U UX COENHEHHH.

O61ue cnoco0Ob! noay4yeHus: MeTauioB. [IpuMeHenrne MeTaioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIIBHBIE METOABl M3Y4YEHMs] BELIECTB M HUX IPEBPAIICHUNA: H3ydEHUE
KOJUIEKIIMH «MeTasuibl ¥ CIIaBbl», 00pa3l0B HEMETAJUIOB, PELICHUE SKCIIEPUMEHTANIBHBIX 33/1a4,
HaOMI0ZIeHne M ONMCaHUe JEMOHCTPAIlMOHHBIX U JIaOOPAaTOPHBIX OIBITOB (B3aUMOJEHCTBHE
TUIPOKCH/IAa aJIIOMUHHUS C PACTBOPaMH KHCIIOT U IIeI0Yel, KaueCTBEHHbIE PEaKIMKU Ha KaTHOHBI
METAaJJIOB).

Pacuérnrpie 3anaun.

Pacuérpl Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMUYECTBY BEIIECTBA,
Macce Win 00bEMY OIHOTO M3 YYacTBYIOUIMX B pEaklMU BEUIECTB, pacd€Thl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MMPOAYKTOB PEAKIIMHU, €CIIH OTHO U3 BEIIECTB UMEET MPUMECH.

XuMuA U )KU3Hb

Ponb xumun B 00ecrieyeHUH HKOJIOTHYECKON, JHEPreTHUECKOM U MUIIEBOM 0€30MacHOCTH,
pa3BUTUU MenuuuHbL. [loHATHE O HaAydyHBIX METOAAX TO3HAHMUS BEHIECTB U XUMHUYECKHX
peaKuui.

[IpencraBnenuss 006 oOOUMX HAay4YHBIX MPHUHIMIAX HPOMBIIUIEHHOTO TOTYYEHHUS
BAKHEMIINX BELIECTB.



YenoBek B MHMpE BEUIECTB W MAaTepUaOB: Ba)KHEHUIINE CTPOMTEIBHBIE MAaTEPHAIbI,
KOHCTPYKLIMOHHBIE MaTepualibl, KPacKH, CTEKIIO, KE€paMHUKa, Marepuaibl I JJICKTPOHUKH,
HaHOMAaTepHUaJlbl, OPraHN4YeCKHe U MUHEPAJIbHBIE Y00pEHUS.

XuMHUS U 30pOBbE YEJIOBEKA: IPaBUJIa HCIIOJIB30BAHUS JICKAPCTBEHHBIX IIPENaparos,
IpaBuiia 6€3011aCHOTO UCIOIb30BAaHUS MIPENapaToB OBITOBOM XMMHUHU B IIOBCEIHEBHON KU3HH.

MexnpeIMeTHbIE CBA3H.

Peanu3anus MexXnpeIMeTHbIX CBA3EH NPH U3Yy4eHUHU OOLIeH U HEOPraHNYEeCKOM XUMHUU B
11 xyacce ocyliecTBIIETCA YEpPE3 UCIIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-HAyUHBIX NMOHSTHUH,
TaK W MOHATUH, SABIIAIOIIUXCA CUCTEMHBIMU [UISl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LKJIA.

OOwe ecTecTBEHHO-HAay4yHblE IOHATUA: HAy4HbIM (akT, TUIoTe3a, 3aKOH, Teopus,
aHanu3, CUHTE3, KJIaCCH(PUKALUs, TIEPUOAUMYHOCTD, HAOIIOIEHUE, SKCIICPUMEHT, MOJICTTUPOBAHHE,
U3MEPEHHUE, SBICHUE.

@dusuka: marepus, dHEprus, mMacca, aroM, NIEKTPOH, IPOTOH, HEUTPOH, MOH, W30TOII,
pPaMOaKTUBHOCTh, MOJIEKYa, SHEPreTUYECKHl YypOBEHb, BEIIECTBO, TENO, 00bEM, arperarHoe
COCTOSIHME BEUIECTBA, (PU3NIECCKHIE BEIUYMHBI M €ANHUIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kieTka, OpraHusM, sKocucTeMa, Ouocdepa, Makpo- U MHKPOIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OPraHU3ME.

I'eorpadust: MuHepasbl, FOpHbIE TOPOIbI, T0JIE3HbIE UCKOIIAEMbIE, TOIUINBO, PECYPCHI.

TexHomoruss:  XMMH4YECKas  NPOMBILUIEHHOCTb,  METAJUIyprus,  IPOU3BOACTBO
CTPOUTENBHBIX MaTepuaos, CEJIbCKOXO35ICTBEHHOE IIPOU3BOACTBO, MULIEBAs
IPOMBILUIEHHOCTh, (papMaleBTUUECKass IPOMBIIIJIEHHOCTb, IPOM3BOACTBO KOCMETHYECKUX
IIPENaparoB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTrepUalioB, 2JIEKTPOHHAs IMPOMBIIIJICHHOCTD,
HaHOTEXHOJIOTUH.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHU
HA BA3OBOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJabTaTaM OCBOEHHS OOyJarolUMHCS
IporpaMM CpegHero ooiero oOpa3oBaHMs (JMYHOCTHBIM, METANPEAMETHBIM M NPEIMETHBIM).
HayuHo-mMeTonuueckoii OCHOBOM JUIsl pPa3pabOTKH IUJIAHUPYEMBIX pe3ylIbTaTOB OCBOEHUS
IIPOrpaMM CpEeHEro 0011ero 00pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOIXOI.

B cooTBeTCTBUM C CHUCTEMHO-AESATEIBHOCTHBIM IOAXOAOM B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOEHMS TIpeaMera «XHMHsS» Ha YpPOBHE CpelHero oOmero oOpa3oBaHUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAOIINUE!

OCO3HaHHE OOYYAIOIIMMUCS POCCHICKOW TpakIaHCKOW HIECHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CAaMOOIIPEEIICHUIO;

HaJM4re MOTUBALUU K O0Y4YEeHHIO;

LIeJIEHANPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXJAECHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUYECKUX TPaTUINii 0a30BOM HAyKU XUMHUH;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATbCS B CBOEH JEATENBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMH ~ YCTAaHOBKAMM, TMPUCYLIIUMH LIEJOCTHOH CHUCTEME XUMHUYECKOTO
o0Opa3oBaHus;

HaJU4ue MPaBOCO3HAHUS HKOJOTHYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh €U U
CTPOUTH )KMU3HEHHBIE TIAHBI.

JIM4HOCTHBIE pe3ylbTaThl OCBOEHHUS MpeAMETa «XUMHUS» IOCTUTAIOTCS B E€AUHCTBE
yuyeOHOIl M BOCHIHTATEIbHOM JIEATENILHOCTU B COOTBETCTBUM C T'yMaHHUCTUYECKHMH,
COLIMOKYIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSMH M HJCAJIAMU  POCCHICKOTrO
IPaXJIAHCKOTO OOIECTBa, MPHUHATBIMM B OOIIECTBE HOPMaMH M NpPaBUJIAMU IOBEICHHS,



CIOCOOCTBYIOIIMMH TIPOIIECCAaM CaMOTIO3HAHUS, CAaMOPa3BUTHS W HPABCTBEHHOTO CTAaHOBJICHUS
JUYHOCTH O0YJarOIINXCS.

JIMYHOCTHBIC PE3y/IbTaThl OCBOCHUS MPEeIMeTa « XUMHUS» OTPaxarT c(HOPMUPOBAHHOCTH
ONbITAa TO3HABATEIBHONM W TNPAKTUUYECKOW MACATEIBHOCTH OOYyYaIOMIMXCA 10 pealu3aluu
MPUHATBHIX B 0OIIECTBE IIEHHOCTEH, B TOM YHCJIC B YaCTHU:

1) rpamIaHCKOro BOCIMTAHUSA:

OCO3HAHUS OOYYAIOIIMMHUCS CBOUX KOHCTUTYIITHOHHBIX TIPAB M O0S3aHHOCTEH, YBAKCHUS K
3aKOHY U TIPABOTIOPSIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMaX M TMPAaBWIAX MEXKIWYHOCTHBIX OTHOIICHUW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MPHU CO3JaHUU YUSOHBIX MPOEKTOB,
pelIeHnr y4eOHbBIX U TTO3HABATEIbHBIX 33124, BEIOJTHEHUH XUMUYECKIX IKCIICPUMEHTOB;

CIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHS, JOTUKY WU apryMEHTHI
JIPYTHUX TIPY aHAIU3E PA3IUYHBIX BUJIOB YICOHOU e TEITHbHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUA:

LIEHHOCTHOTO OTHOIICHHS K MCTOPHUYECKOMY M HAayYyHOMY HACJIEIUI0 OTEYECTBEHHOM
XUMUU;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUHM W MPAKTHUECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHUS TOTO, YTO JIOCTIIKEHHUS HAayKH €CTh Pe3YyJbTaTl JJIUTENbHBIX HaONIOICHUIM,
KPOMOTIIMBBIX SKCIIEPUMEHTAJIbHBIX TIOUCKOB, TOCTOSIHHOTO TPY/Ja YUEHBIX U MPAKTUKOB;

MHTEpeca U I[I03HABATENbHBIX MOTHMBOB B TONYYEHUH M TOCIEIYIOIIEM aHaIHU3e
uH(OpMaIH O MEePEAOBBIX JOCTUKEHUIAX COBPEMEHHOM OTEUECTBEHHON XUMUU,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MMOBEICHNUS;

CIIOCOOHOCTH OILIGHHWBaTh CHUTYallUW, CBSI3aHHBIE C XHUMHUYECKUMHU SIBICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIIECHUs, OPHEHTHUPYSICh HAa MOPAJbHO-HPABCTBEHHBICE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TOBEACHHE W TOCTYNKH CBOMX TOBApHINEH C TO3UIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUNA 3TUX MOCTYIKOB;

4) popMupOBaHUS KYJIbTYPHI 310POBbS:

MOHUMAaHUS IIEHHOCTEH 3I0pOBOTO W 0e30macHOro obOpasza KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3UYECKOMY U TICUXUYECKOMY 3710POBBIO;

cOOIOZIeHHsT TIPaBHJI 0€30MacHOrO OOpalleHHs] C BEUIeCTBAaMH B OBITY, MOBCEIHEBHOM
JKU3HHU U B TPYAOBOU JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBWJI HMHIWBUIYaJbHOTO M KOJJIEKTUBHOTO 0€30macHoro
MOBECHUS B CUTYaIIUSIX, YTPOXKAIOIINX 3/I0POBBIO U )KH3HU JIFONICH;

OCO3HAHMS TIOCIEACTBUM M HENPUSTUS BPEIHBIX MPHUBBIUEK (YHMOTPEOICHHS aJIKOTOJIA,
HapKOTHKOB, KypeHHsI);

5) TpynoBoro BocnuTaHus:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4EOHO-HMCCIIENOBATEIbCKON JIeATeTbHOCTH,
0OIIECTBEHHO TMOJIE3HOMN, TBOPYECKON U APYTUX BHUIIAX JIEATEITHHOCTH;

YCTAHOBKM Ha aKTHBHOE YYacTHE B PEIICHUHM TMPAKTUUECKUX 33134 COIUAIbHOMN
HAIpPaBIEHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUUECKOMY H3YYEHHUIO MPOQecCHuid pa3IuvHOro pojaa, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHUS MPEIMETHBIX 3HAHUHN 10 XUMHUH;

YBaXEHUS K TPYAY, JIIOISAM TPYy/Ia U pe3yJibTaTraM TPYI0BOH NeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHAMBUAYAIbHONH TpPaeKTOpUU OOpa30BaHUs,
Oymymiei mpodeccuu U peanu3anii COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JTUYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEN K XMMHH, HUHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JIOTHUYECKOT0 BOCIIMTAHUSA



HKOJIOTHYECKH 11€JIeCO00pa3HOro OTHOUICHHS K MPUPOJIE, KAaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHUMAaHHUS TIO0AIBHOTO XapaKkTepa AKOJIOTHUECKUX MpobeM, BIUSHUS SKOHOMHUECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJAHON U COLIMATIBHOM CPENBI;

OCO3HAHUSI HEOOXOIMMOCTH HCIIOIb30BAHUS JOCTHXKEHUIN XUMUU JUIs PEIICHUs BOIIPOCOB
palMoOHAIBHOTO MPUPOOTNIOIH30BAHNS;

AKTUBHOTO HEMPHUATHS JEUCTBUN, MPUHOCSIIMX Bpell OKpY)Kalollled MPUPOIHON cperne,
YMEHUSI MPOrHO3UPOBATH HEOJATONPUSATHBIE SKOJOTMUECKUE TOCIEACTBUS MPEINPUHUMAEMBIX
JICUCTBUN U MPEIOTBpALATh UX;

HaJM4YUsl Pa3BUTOTO SKOJOTMUYECKOTO MBIIUICHUS, JKOJIOTUYECKON KYIBTYphI, OIBITA
NESTEIIbHOCTH  OKOJIOTUYECKOW  HANpaBlICHHOCTH, YMEHHsS PYKOBOACTBOBAaTbCS HMHU B
MO3HABATEILHOM, KOMMYHUKATUBHOW M COLMATHHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTHUBHO
MPOTUBOCTOSTH UJICOJIOTUU XeMOpOoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

MOHUMAaHUs Ccleuu(UKU XUMHUU KaK HayKd, OCO3HaHMs e€ poinu B (opMupoBaHHU
palMOHATIFHOTO HAYYHOTO MBIIUJICHUS, CO3IaHUH 1IEIOCTHOTO MPECTABICHUS 00 OKpYKaIoIeM
MHUpE KaK O €AMHCTBE IMPHUPOJIbI M YEJIOBEKa, B MO3HAHUHM MPUPOAHBIX 3aKOHOMEPHOCTEH U
pelIeHUH POOIIeM COXpaHEHUS MPUPOIHOTO PABHOBECHS;

yOeXXIEHHOCTH B OCOOOM 3HAYMMOCTH XHMHUHU JAJIi COBPEMEHHOW IMBUIIM3AIMH: B €&
TYMaHUCTHYECKON HaNpaBIC€HHOCTU U Ba)KHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MarepuaibHOU
KYJBTYpBI, PEeHICHUH TOOANBHBIX MPOOJIEM YCTOWYMBOIO PAa3BUTHS UEIOBEUECTBA — CBHIPHEBOIA,
OHEPreTHYSCKOM, TIMINEBOM W JKOJOTHMYECKOW O€30MacHOCTH, B Pa3BUTHH MEIAWIIMHEI,
o0ecrevyeHnr yCIOBHI YCIEIIHOTO TPY/a U SKOJIOTMYECKH KOM(OPTHOM JKU3HHU KaXKOTO YJIeHa
o0111eCTBa;

€CTECTBEHHO-HAyYHON TPaMOTHOCTH: TIOHMMaHHUSl CYIIHOCTH METOJO0B IO3HAHMI,
WCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKax, CTOCOOHOCTH MCMOJB30BaTh IMOJIy4aeMble 3HAHUS NS
aHanu3a U OOBSICHEHUS SIBJICHHM OKPY)KAIOIIEro MHpa M IMPOUCXOMANINX B HEM H3MEHEHUH,
YMEHUS JIeJaTh 000CHOBAHHBIE 3aKTIOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C LEJBIO MOIYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XUMHUYECKUE 3HAHUS I PEIICHUS
po0OJieM B peanbHBIX )KU3HEHHBIX CUTYaIUSX;

WHTEpeca K MO3HAHUIO U UCCIIEI0BATEIHLCKON IEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAHMW 1O XWMHUH B COOTBETCTBUU C IKU3HEHHBIMU
MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSIM Tpyda B pa3auvHbIXx cdepax mnpodeccruoHaTbHON
JIeATETbHOCTH.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3ylabTaThl OCBOEHHUS Y4eOHOro mnpeaMera «XUMHS» Ha YpOBHE
CpemHero o01Iero 00pa3oBaHMs BKIIFOUAIOT:

3HaYUMBbIE TSI (DOPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXKIUCIUTITMHAPHBIC
(MexXnpeaMeTHbIe) OOIIeHAyYHbIE TOHATHS, OTPaKaIoIUe 1IEJIOCTHOCTh HAYYHOU KapTHHBI MUpa
U crienu(puKy METOAO0B TIO3HAHMUS, UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepws, BEIIEeCTBO,
SHEprus, SBJIEHHE, MPOLecC, CUCTeMa, HAyYHBIH (aKT, MPUHLMUII, THIOTEe3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHUsI, UCCIIeJIOBaHNE, HAOTIOIEHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);



YHHUBEpCaJbHble  ydeOHble  JeiicTBuUs  (IIO3HABaTeNbHbIE,  KOMMYHUKATHUBHBIE,
perynatuBHbIe), oOecneuuBaromue ¢GopMUpoBaHUE  (PYHKIMOHAJIBHOW TPAMOTHOCTH U
COLMAJIbHOM KOMIIETEHLIUU 00yUaroIuxcs;

COCOOHOCTh  OOYYaIOLIMXCSl ~ WCHOJIB30BaTh  OCBOEHHBIE  MEXAUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCalbHble y4yeOHble ACHCTBUS B I103HABATEIBHOW U
COLIMAJIbHOW MPAKTHKE.

MeranpeaMeTHble pe3yiabTaTbl OTPaXKAIOT OBJIAJEHUE YHHBEPCAIbHBIMU Y4eOHBIMU
MI03HABATEIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISTHBHBIMH JCHCTBUSMHU.

OnJaieHHe YHHBEPCAJIBHBIMH Y4eOHBIMH NI03HABATEIbHBIMH /1CHCTBUAMU:

1) 6a3oBble JJoruYecKHe AeCTBUA:

CaMOCTOSITENIbHO ()OPMYJIUpPOBaTh M AKTyaJU3UpOBaTh NPOOIEMY, BCECTOPOHHE €&
paccMmarpuBarh;

OIPENeIIATh LEeNU JEeSATeIbHOCTH, 3aaBas IMapaMeTpbl U KPUTEPUM HMX JOCTUIKEHUS,
COOTHOCHUTD PE3YNbTaThl AEATEIbHOCTH C IOCTABIEHHBIMU LEISIMH;

UCIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPHUEMBI JIOTHUECKOI'O MBIIUICHUS — BBIIEIATH
XapaKTepHbIE MPU3HAKK TIOHATUH M yCTaHaBIMBaTb WX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHS JUIsl OOBSICHEHUS OTJICNIbHBIX (DAKTOB U SBJICHUM;

BBIOMPAaTh OCHOBAHUS W KPUTEPHUH JUIS KIACCH(DUKALMU BEIIECTB M XHMHUYECKHX
peaKIuii;

yCTaHaBJIMBaTh IPUYMHHO-CIICCTBEHHbBIE CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMM;

CTPOUTH JIOTMYECKHE pacCyXACHUs (MHIYKTUBHBIE, JAEAYKTUBHBIC, I10 AaHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTHU U NPOTHUBOPEUMSI B PACCMATPUBAEMBIX SBJIEHUSX, (POPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUCHMS;

IIPUMEHSTH B MPOLIECCE MTO3HAHUS, UCIIOJIb3YEMbIE B XUMUM CUMBOJINYECKUE (3HAKOBBIE)
MOJIEJIH, TPeoOpa30BbIBaTh MOJIEIIbHBIE IIPEACTABICHUS — XUMUUYECKUH 3HAK (CHMBOJ) JIEMEHTA,
XuMHueckass (opMmyna, ypaBHEHHE XHMHUYECKOW pEaKIUH — TMpU pEeHIeHUH Yy4eOHbIX
MO3HABATENbHBIX M MPAKTHUECKUX 337a4, NMPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEICTaBICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MTPU3HAKOB M3YUaEMbIX BEIIECTB U XUMUYECKHUX PEAKITHIA.

2) 6a3oBble MCCIE0BATEbCKUE eiCTBHS:

BJIa/IETh OCHOBaMHU METO/IOB HAy4YHOT'O MO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUil;

dbopMynupoBaTh LENM M 33Ja4d  HCCIEAOBAHMS, MCIOIb30BATh IOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYIHMPOBAHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX CYXKJICHHIA;

BJIa/IETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHMPOBAHMSI W TNPOBEICHUS YUEHHMUECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBAaTh YMEHHs HAOMIOATh 3a XOJOM Ipolecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBAaTh €ro pe3yasrar, (opMmynupoBaTh 0000IIEHUS U BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEIOBAHUSA, COCTABIATE 00OCHOBAHHbIM OTUET O MPOJETaHHON
pabore;

npUOOpeTaTh OMNBIT YYEHHYECKOW HCCIEeNOBATENIbCKOW M IMPOEKTHON JeATEeNbHOCTH,
MPOSBISATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY TIIOMCKY METOJIOB pELICHHS
NPaKTUYECKHX 33/1a4, TIPUMEHEHHUIO PAa3JIMUHBIX METOI0B MIO3HAHUSL.

3) paGora ¢ undopmanueii:

OPUEHTUPOBATbCA B PA3IUYHBIX HCTOYHMKAX HMHPOpPMauu (HAY4YHO-TIOMYJIsIpHAs
JaUTepaTypa XMMHYECKOTO COJEp)KaHMs, CIpaBOuHble TmocoOus, pecypchl HMHTepHera),
aHaTM3MpOBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (OpM MpeicTaBiIeHUs, KPUTHUYECKU
OLICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMynUpOBaTh 3amnpochl W TMPUMEHSATh pa3IMYHblE METOAbI MpPU TOUCKE W OTOOpe
uH(pOpMaI, HEOOXOIUMOM ISl BHITOJTHEHHS Y4eOHBIX 3a]1a4 ONpeieIEHHOIO THUIIA;

pUOOPETaTh OIMBIT UCHOIB30BAHUS UHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;



CaMOCTOSITENIbHO BBIOMpATh ONTUMAILHYIO (GOpMY TpeCTaBlIeHUs HHOOPMAIHK (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOIHIbI, PUCYHKH U JIpYTHUE);

UCIONB30BaTh HAay4yHBIH S3BIK B KAa4eCTBE CPEICTBA MpPH paboOTe € XUMHUYCCKOH
uH(pOpMaIUEil: MPUMEHATh MEXKIpPEIMETHbIe ((PU3NYECKUEe ¥ MaTeMaTU4ecKue) 3HaKh U
CUMBOJIBI, (hOpPMYITBI, a0OpEeBUATYPBI, HOMEHKIIATYPY;

WCIOJIb30BaTh U MPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATISAHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMY /I CTBUSIMH:

3aJ]aBaTh BOIPOCHI 10 CYIIECTBY 00CYX/1aeMOW TeMBI B XO/I€ TMAJIOTa W/UIH JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATH CBOM MPEUIOKCHHUS OTHOCUTEIIHHO  BBIOJHEHHUS
MPEUIOKEHHOW 3a1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pPEe3y/IbTaTOB IMO3HABATEIBHON JESTEIHbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO HMJIM COBMECTHO CO CBEPCTHHKAaMH TIPU  BBIIOJIHEHUH XUMHYECKOTO
AKCIIEPUMEHTa, NPAKTUYECKOW paboThl O HCCICAOBAHUIO CBOWCTB HW3y4aeMbBIX BEIICCTB,
peanmzanuu y4eOHOTO TpOeKTa W (OPMYIHPOBATH BBIBOABI MO PE3YJAbTaTaM MPOBENEHHBIX
UCCIICIOBAHUH TTYTEM COTTIAaCOBAHHMS MTO3UIIMI B X0/1€ 00CYXKIICHHsI 1 0OMEHAa MHCHHUSIMHU.

Ogi1ajieHHe YHHBEPCAJIbHBIMH PEeryJISTHBHBIMH J€HCTBUSIMU:

CaMOCTOSITENIbHO TUTAHUPOBAaTh M OCYIIECTBISATh CBOK) IMO3HABATEIBHYIO JIESATEIHLHOCTD,
ompenensas €€ LeMd W 3a/1aud, KOHTPOJIMPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JICHCTBHI TIPU BBIMOJHEHHH YYEOHBIX M HCCIICHOBATEIbCKUX 33134,
BbIOMpaTh Hanbosnee APPEeKTUBHBIN CIOCOO MX pEeIIeHUs ¢ YIETOM IOy4eHHsI HOBBIX 3HAHHUN O
BEIIIECTBAX U XUMHUYCCKUX PEAKIUIX;

OCYILECTBIIATh CAaMOKOHTPOJIb CBOEH JCATEIHHOCTH Ha OCHOBE CaMOaHajh3a W
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

IIpenmMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMHUS» OTPaKaroT:

c(hOpMHPOBAHHOCTh TPEACTABICHUN O XHUMHYECKOW COCTABISIONIEH €CTECTBEHHO-
HayyHOW KapTHUHBI MHpPA, POJM XUMHMM B TO3HAHUM SIBIEHUH NpHUpOAbI, B (HOPMHUPOBAHUU
MBILUIEHUSI U KYJIBTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TIpPaMOTHOCTH, HEOOXOAMMOM s
pelLIeHHs IPAKTUYECKUX 3a7a4 U SKOJIOTHYECKH 000CHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO
Y IPUPOJHON Cpene;

BIAJICHNE CHCTEMOM XMMMUYECKHMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATUS (XMMHUYECKHM 2JIEMEHT, aToM, AJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJa, BaJI€HTHOCTD,
ANEKTPOOTPULIATEIbHOCTh, XUMHMUYECKasl CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaléHHasl), MOJib, MOJSpHAas Macca, MOJSPHBI OObEM, YIVIEPOIHBIM  CKener,
(GyHKIMOHANbHAS TPYIIa, pajuKai, H30Mepus, HW30Mepbl, TOMOJOTUYECKHI psJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KUCIOPOJ U a30TCOJEprKallie COEAUHEHUS, MOHOMED, MOJUMEp, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYIIIPHBIE COSAMHEHUS); TEOPUHU U 3aKOHBI (TEOPHs CTPOCHUS OPTraHUYECKUX
BemectB A. M. bByrnepoBa, 3akoH COXpaHEHHMs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHMUS, JIEXKAIIUE B OCHOBE IOHHMAHUS
NPUYMHHOCTH M CUCTEMHOCTH XUMUYECKUX SBJIEHHUH, ()aKTOJOTHUECKUE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 6€30IaCHOM UCIIOJIb30BaHUH BaXKHEUIIIMX OPraHMYECKUX BEIIECTB B OBITY
U TIPAKTUYECKON JeSITEIbHOCTH YEJI0BEKa;

c(OpMHUPOBAHHOCTh YMEHUI BBISABIIATH XapaKTepHble MPU3HAKU MMOHATUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME IOHATHS ITPU ONMCAHUU COCTaBa, CTPOEHUS U
IPEBPALICHU OpraHN4YEeCKUX COEIMHEHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JJISi COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (GOPMYIT OpraHUYECKUX BEIIECTB



U YpaBHEHHUH XMMHUYECKUX Peaklui, U3rOTaBIMBATh MOJAEIN MOJIEKYJ OpraHMYeCKUX BEIIEeCTB
JUISL WJUTFOCTPALMU MX XMMHUYECKOTO U IIPOCTPAHCTBEHHOT'O CTPOCHHS;

chOpMUPOBAaHHOCTh ~ yYMEHMHA  yCTaHaBIMBaTb  IPUHAUIEKHOCTh  H3YYEHHBIX
OpPraHMYeCKHX BEIIECTB IO HX COCTaBy M CTPOCHHUIO K ONpEeAeIEHHOMY KIacCy/TpyIie
coequHeHUH (YIIeBOAOPOAbI, KUCIOPO U a30TCOAEPIKALIUE COSTUHEHUS, BBICOKOMOJIEKY/ISIPHbBIE
COCIMHEHUS), NlaBaTh MM Ha3BaHUS 1o cuctemarndeckor Homenkmarype (IUPAC), a rtaxxke
MPUBOAUTH TPUBHAIbHBIE HA3BaHUS OTAEIBHBIX OPraHWYECKUX BELIECTB (STUJICH, MPOIMUIIEH,
alleTUJICH, STWICHIIMKONb, TIWUEPUH, (eHod, (OpMaibAErHll, aneTalbIeTHl, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAsl KUCIIOTAa, CTEApUHOBAas KHUCIIOTA, TIIOKO3a, (PYyKTO3a,
Kpaxmall, LeJUII0JI03a, [JIMIUH);

c(OpMUPOBAHHOCTh YMEHHS ONPENENATh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX
COEIMHEHUX (OJUHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI MPUMEHSTH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHUYEeCKUX
BeniecTB A. M. BymiepoBa aiisi 0ObsSICHEHUS 3aBUCMMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHHSI MaCChl BELIECTB;

c(OpMUPOBAHHOCTb YMEHHMM XapaKTEepU30BaTh COCTaB, CTPOEHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA TUIIUYHBIX MPEICTABUTENEH Pa3IMUHbIX KJIACCOB OPraHMYECKUX BELIECTB
(metan, »TaH, OSTWJIEH, NPONWJIEH, aleTWwieH, OyramueH-1,3, MerunOyramuen-1,3, OeHzon,
METaHOJ, STAHOJ, 3TUJICHIIIUKOb, TIUIEPUH, (EHON, aleTajabAeTul, MypaBbUHAs U YKCYCHAas
KHUCIIOTBI, IVIIOKO3a, Kpaxmaj, LeJUI0I03a, aMHHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETUYECKYIO CBSI3b MEXKIY HUMHU YpPaBHEHHUSMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIHi ¢
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hopmyt;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTEpHU30BaTh HCTOYHHKH YIJIEBOJOPOIHOTO CBIPBS
(HedTb, TPUPOAHBINA Ta3, Yroyb), CIOCOObI KX MEPepadOTKM U IMPAKTUUYECKOE MPUMEHEHHE
MPOAYKTOB MEepPepadboOTKH;

c(OpMUPOBAHHOCTb YMEHUU MPOBOAUTH BBIYUCIEHUS [0 XMMHUYECKUM YpaBHEHUSIM
(Maccel, 00b€Ma, KOMMYECTBA HMCXOIHOTO BEIIECTBA WJIM MPOAYKTa PEaKIUH IO H3BECTHBIM
Macce, 00bEMY, KOJTMUECTBY OIHOTO U3 UCXOAHBIX BEIIECTB WM MPOAYKTOB PEaKLUN);

c(OpMHUPOBAHHOCTh YMEHUH BIa/IeTh CUCTEMON 3HAaHUH 00 OCHOBHBIX METOAAX HAYYHOI'O
MO3HAHMS, MCIONb3YEMBIX B XUMHUM TPU H3YYEHUU BEUIECTB W XUMHYECKHX SIBICHUI
(HabmioneHWe, M3MEpPEeHHe, OKCIEPUMEHT, MOJIEIMPOBAaHUE), HCIHONb30BaTh CHCTEMHbIE
XUMHUUYECKHE 3HAHUS JJIs1 IPUHSATHS PEIIEHUH B KOHKPETHBIX KU3HEHHBIX CUTYaLlUsSIX, CBA3aHHbBIX
C BEILIECTBAMHU U UX IPUMEHEHHUEM;

c(hOpMHPOBAHHOCTh YMEHUN COOJIIONATh MPAaBUIIA MOJIH30BAHUS XUMHUUECKON MOCYION U
n1abopaTopHbIM 000pYyIOBaHHEM, a TaKXKe MpaBHUia OOPAIIeHUs ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU IO BBIIOJHEHHIO JIAOOPATOPHBIX XMMHUUECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBaTh W BBIOJHATH XUMHUYECKUI SKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIIECTB MPU HATPEBAHUU, MOJIyY€HUE ITHJIEHA U H3y4YEHHE ero
CBOWCTB, KAueCTBEHHbIE pEaKIMM OPraHMYEeCKUX BEIIECTB, JEHAaTypalus OeIKoB Ipu
HarpeBaHUH, I[BETHbIE PEaKIUU OEJKOB) B COOTBETCTBUU C NMpaBUIAMHM TEXHUKU O€30MacCHOCTH
npu OOpallleHuu ¢ BeleCTBAMU M Ja0OpaTOpHBIM OOOPYIOBAaHUEM, MPEACTABIATH PE3yIbTaThl
XUMHYECKOTO SKCIIepUMeHTa B (GopMe 3alucH YpaBHEHUN COOTBETCTBYIOIIMX pEAKIUi u
(bopMyIHpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3YIIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHH KPUTHUECKH aHaJIM3UPOBaTh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJY4aeMYI0 U3 pa3HbIX HCTOUHUKOB (CpesicTBa MaccoBOi nHGpopmaruu, IHTepHET U Ipyrux);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh MpaBHJa JKOJIOTMUYECKH IEJIeCO00pa3HOro
NOBEZCHUS B OBITY W TPYIOBOW JEATEIBHOCTH B ILEISAX COXPAHEHHUS CBOETO 37I0POBbS U
OKpY’Karolllel IPUPOJHON Cpeabl, OCO3HABATh OMACHOCTh BO3/IEUCTBUS HA >KUBBIE OPTaHU3MBbI
ONpEACNEHHBIX OpPraHMYECKUX BELIECTB, NMOHMMas cmblica nokasarens [I/JIK, noscHats Ha
pUMepax CrocoObl YMEHbBIIEHUS U MPEIOTBPAILECHUS UX BPEIHOTO BO3JEHCTBUS HAa OpraHU3M
4eJI0BEKA;



1 00y4aroLMXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE NPUMEHATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MTO3HAHUS BEIIECTB U XMMUYECKUX SIBICHUM;

IUI1  CIIeNBIX M CIA0OBUAAIIMX OOYydYarOUIMXCS: YMEHHE MCIOIb30BaTh penbedHo-
TOYEUHYIO cucTeMy o0o3Hauenuit JI. Bpaitns ans 3anmucn xummaeckux Gpopmyit.

11 KJIACC

[IpenmerHsie pe3ynbTaThl OCBOCHHA Kypca «OOm@as W HeopraHudeckas XUMHSD)
OTPAXKAIOT:

c(OPMHUPOBAHHOCTh TIPEACTABICHUI: O XWMHUYECKOW COCTABISIONUICH €CTECTBEHHO-
HAy4YHO! KapTUHBI MHpa, POJIM XUMHUHU B IO3HAHWUU SBICHUU TPUPOIBI, B (HOPMUPOBAHUU
MBIIUICHUSI W KYJIBTYpbl JHYHOCTH, €€ (YHKIMOHAIBHOM TI'pPaMOTHOCTH, HEOOXOIWMOW st
pellIeHus MPaKTUUECKHUX 33a]1a4 M SKOJIOTUYECKH 000CHOBAHHOTO OTHOILIEHUS! K CBOEMY 3/IOPOBBIO
Y IIPUPOJHON Cpere;

BJIQJICHUE CHCTEMOM XUMHUYECKUX 3HAHMUM, KOTOpPAsl BKJIKOYAET: OCHOBOIOJATraroLIue
HOHATHS (XMMUYECKUH JJIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIN aTOMOB, HOH,
MOJIEKYyJa, MOJIb, MOJSPHBIA O00BEM, BaJEHTHOCTh, JIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMHYECKas CBS3b (KOBaJE€HTHAas, WOHHAs, METAJUIMYecKas, BOJOPO/AHAs),
KpUCTAJUIMYECKass  pelI€TKa, TUIIBI XUMHYECKUX  pEaKluil, pacTBOpP, AJIEKTPOIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHUECKAs JUCCOLMALMS, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peakluu, XHUMHYECKOe paBHOBECHE); TEOpHUM U  3aKOHBl  (Teopus
ANEKTPOJIMTUYECKON Juccouuanuu, nepuoandeckuit 3akoH J[. WM. MenaeneeBa, 3akoH
COXpaHEHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUs U NPEBPALLCHUS] YHEPTUU IPU XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHUH SI3bIK XMMHH, MHUPOBO33PEHUYECKHUE 3HaAHMS,
Jexalye B OCHOBE IIOHMMAaHUsA NPUYMHHOCTH M CHUCTEMHOCTH XHMHYECKUX SBJICHUH,
(akToIOTNYECKUE CBEACHUSI O CBOMCTBAX, COCTaBE, MOJYyYEHUH U OE€30MMaCHOM HCMOJIb30BaHUU
BO)KHEHIIINX HEOPraHWYECKHUX BEIECTB B OBITY U MPAKTUUECKON JEATEIbHOCTH YEJI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISABIISATH XapaKTepHbIE IPU3HAKU MOHATUH, YCTaHABINBATh
UX B3aHMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATUS NPU ONUCAHMM HEOPTaHWYECKUX
BELIECTB U UX IIPEBPALLECHHU;

c(OPMHUPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJMKY JJISI COCTaBICHHS
dopMyn BelIECTB M YypaBHEHUN XMMMUECKHMX pEAKIUil, CHCTEMaTHYeCKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHUS OTACIbHBIX HEOPraHWYECKUX BEHIECTB (yrapHblid Tas,
YIJIEKUCIIBIA a3, aMMHakK, raméHas W3BeCThb, HErami€Has W3BECTb, MUThEBAs COAa, MUPUT U
JpyTHe);

c(OpMUPOBAHHOCTh YMEHUH ONpEAENsATh BaJEHTHOCTb U CTENEHb OKHCIICHUS
XUMHYECKMX JJIEMEHTOB B COEAMHEHMSX PA3IMYHOIO COCTaBa, BHMJ XUMHYECKOH CBS3U
(KoBaJIeHTHas, MOHHAs, METaJUIMYeCKas, BOJOPO/AHAsA) B COEAMHEHHUSAX, THUI KPUCTAJUITMUECKOU
PEIIETKY KOHKPETHOIO BEIIECTBA (aTOMHAs1, MOJIEKYIISIpHAsl, HOHHAs, METAJJINYECKAs), XapaKTep
Cpelbl B BOIHBIX PACTBOPAX HEOPTAaHUYECKUX COEAMHEHUN;

c(OpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBATh MPUHAIIC)KHOCTh HEOPTaHUUECKUX BEIECTB
[0 MX COCTaBy K OINpeAeNEHHOMY Kiaccy/TpyIine COeAMHEHU (ITPOCThIe BEIIECTBa — METAJUIBI U
HEMEeTaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEpHbIE THAPOKCU]IBI, COJIN);

c(hOpMHPOBAaHHOCTh YMEHHH pacKpbIBaTh CMBICT Tepuogudeckoro 3akona J[. U.
MeHnneneeBa ¥ JAEMOHCTPUPOBATH  €r0  CHCTEMATHU3UPYIOILYIO, OOBACHUTEIBHYIO U
MPOrHOCTUYECKYIO (PYHKIIHNH;

c(OPMHUPOBAaHHOCTh YMEHHMH  XapaKTEepHU30BaTh d3JEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX 371eMeHTOB 1—4 nepuonos Ilepuogudeckoit cucteMsl XUMHAYECKUX 31eMeHToB /1. 1.
MeHzeneeBa, HCHONB3Ys MOHATHA «S-, P-, O-2JIEKTPOHHBIE OpPOWTANIN», «IHEPreTUYECKUe
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHMSI CBOMCTB XHMHUYECKUX ODIEMEHTOB U HX



COEMHEHUH Mo nepuogam M rpynnaMm [lepuoanyeckoi cucremMbl XuMHueckux anemeHToB 1. U.
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OMHCHIBaTh) OOLIME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, IOATBEPXkAATh CYILECTBOBAHUE
TEHETUYECKOM CBS3UM MEXAY HEOPraHMYeCKMMM BEIIECTBAMM C IIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOLINX XMMHUECKUX PEAKLHil;

c(hOpMUPOBAHHOCTh YMEHUS KIACCH(PUIMPOBATh XUMHUYECKHE PEaKLUUU MO Pa3TUUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEardpyloolux BeHIecTB, TemioBoMy 3ddekry peakmum,
M3MEHEHUIO CTENICHEeH OKMCIICHUS AJIEMEHTOB, 00paTUMOCTH PEaKIMK, YYACTUIO KaTalu3aropa);

c(OpMHUPOBAaHHOCTh yMEHHUI COCTABIATh YPABHEHUS PEAKIMNA PA3IUYHBIX THIIOB,
MOJIHBIE M COKpAalIEHHbIE ypaBHEHHUS pEaKIMil MOHHOrO OOMEHa, YYHTHIBas YCJIOBHS, IMPU
KOTOPBIX 3TH pEaKLUu UAYT 10 KOHIIA,

c(OpMUPOBAHHOCTh YMEHUN MPOBOJIUTH PEAKIUHU, IMOATBEPKAAIONINE KaueCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHMYECKHX BEILIECTB, pPAclO3HABaThb ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOILME B BOJHBIX PACTBOPAX HEOPTAHUUECKUX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkiuii TOCPeCTBOM COCTaBJICHHSI SJIEKTPOHHOTO OallaHca ATUX PEaKIIHif;

c(OpMHUPOBAHHOCTH YMEHUI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peaKkiiui OT
pa3iauyYHbIX (PAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO pPaBHOBECHS B 3aBUCUMOCTH OT
BHelIHero Bo3zaeiictsus (npuHuun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XHMUYECKHE TPOIECCHI, Jexkallue B
OCHOBE IPOMBIIIJIEHHOTO MOJyYEHUs! CEPHOM KHUCIOThI, aMMHUaKa, a TakkKe CPOPMUPOBAHHOCTD
MpeICTaBIeHU 00 OOUIMX HAyYHBIX MPHUHIMIIAX W SKOJOTUYECKUX MPoOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIYUCIEHUS C HCIOJB30BAHUEM MOHATHUS
«MaccoBasi 0l BEILIeCTBAa B pacTBOpe», OOBEMHBIX OTHOIIEHWH Ta30B MPU XUMHUYECKUX
peaKIMsIX, Macchl BEIIECTBAa MJIM 00BEMA Ta30B 10 M3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce
WM 00BEMY OIHOTO W3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, TETUIOBOTO 3¢ (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHMsI MacChl BELECTB, IPEBPAILECHUS U COXPAHEHUS YHEPIHH;

c(hOpMHPOBAHHOCTh YMEHUN COOJIIOATh MPAaBUIIA MOJIH30BAHUS XUMHUUYECKON MOCYION U
n1abopaTopHbIM 000pYyIOBaHHEM, a TAKXKe MpaBHiia OOpALIEeHNs C BELIECTBAMU B COOTBETCTBHH C
MHCTPYKLHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMHUUECKHUX OIMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBHIMONHITH XUMUYECKUH JKCIIEPUMEHT
(paznoxkeHre NEepOKCUAAa BOJOpPOJAa B NPUCYTCTBUHM KaTalu3aropa, OMNpPEIEICHHUE CpPelbl
pPacTBOPOB BELIECTB C MOMOIIbIO YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE Pa3IUYHBIX (PaKTOPOB
Ha CKOPOCTb XMMHUYECKON pPEaKIMH, peaklMd HMOHHOro OoOME€Ha, KayeCTBEHHbIE peakluu Ha
cynbdar-, kapOOHAT- U XJIOPUI-aHHOHBI, HA KaTMOH aMMOHHS, PEIICHHE SKCIIEPUMEHTAIbHBIX
3ajad no TemMaMm «Mertamibsl» U «Hemeramib») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
6e30macHOCTH MpHU OOPAIIEHNH C BEIIECTBAMH U JIAOOPATOPHBIM 000PYI0BaHUEM, NPEICTABIIATH
pe3ynbTaTbl XMMHYECKOTO HKCIEpUMEHTa B (opMe 3alKucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIMpPOBaThH BHIBOJIBI HA OCHOBE 3TUX PE3YIbTATOB;

c(OpMUPOBAHHOCTh YMEHHMH KPUTHYECKH aHAJIM3UPOBaTh XMMHUYECKYI0 HH(pOpMAIIHIO,
MOJy4aEMYyI0 M3 pPa3HbIX HCTOYHHUKOB (CpeAcTBa MaccOBOW KOMMYHHUKanuu, HHTepHeT u
APYTHX);

c(OpMHUPOBAHHOCTh YMEHHMH CcOOJIIOaTh MpaBHUa HSKOJOTMYECKH 1eJIeco00pa3HOro
NoBeJleHUs B OBITY M TPYAOBOH MAESATENBHOCTH B LENSIX COXPAHEHUS CBOETrO 370pPOBbS U
OKpY’Karolllel IPUPOJHON CPeIbl, OCO3HABATH OMACHOCTh BO3JEHCTBUS HA >KUBBIE OPTaHU3MBbI
onpeieNIEHHBIX BEIIeCTB, MOHKMMAas cMbich nokazatens [1JIK, moscHsaTh Ha mpuMepax crocoOsbl
YMEHBILIEHUS U NPEAOTBPAILEHUS X BPEAHOIO BO3IECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIs 00ydaroluxcs ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI: YMEHUE HPHUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XMMUYECKUX SBICHUM;



JUISL CJETBIX W CIA0OBUIANIMX OOYyYaIONMUXCs: YMEHHE HCIIOJIb30BaTh peabedHO-
TOYEUHYIO cucTeMy o6Oo3nauenmii JI.  bBpaitng s 3amucum  XumMudeckux — (Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Koaun4yecTBO 4acoB

Ne DJIeKTpOHHbIe (LM (ppoBHIE)
HaumeHoBaHue pa3/ieJioB M TeM MPOrpaMMbl Kontpoabusl | IIpakTuuec
n/n Bcero o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pazjnea 1. TeopeTnyeckue 0CHOBbI OPraHM4eCcKOM XUMHU
[Ipenmer oprannyeckoit xumuu. Teopust CTpOCHUS
1.1 peIMeT op ! Pt CIp 3 1 Bu6nmorexa LIOK https://myschool.edu.ru/
oprannyeckux coeauHenuit A. M. Bytieposa
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHble YIIIEBOJOPOIbl — AJKaHbI 2 bubnuotexa LIOK https://myschool.edu.ru/
HenpenenbHble yrieBogOpOIbI: aTKEHBI, aIKaIUEHBI,
2.2 pedl yE HOPOR A 6 1 bubmuoreka [1OK https://myschool.edu.ru/
AIKUHBI
2.3 ApoMaTHuecKHe yrIeBOI0POAbI 2 bubnuoreka LHOK https://myschool.edu.ru/
[IpupoaHbIe HCTOYHUKHN YIIIEBOIOPOJIOB U HX
2.4 PHpOX A HOPOA 3 1 bu6mmoreka I{OK https://myschool.edu.ru/
nepepadboTka
Wroro no pazneny 13
Pazgen 3. Kuciiopoaconep:xamue opranudeckue coeJMHeHUs
3.1 Cnuptsl. denon bubmuotexa LIOK https://myschool.edu.ru/
3.2 Anbnerunsl. Kap6onosblie kuciaotsl. CioxxHbIe 3(pUpbl 1 bubnuoreka L{OK https://myschool.edu.ru/
3.3 YrneBoabl 1 bubaunoreka LIOK https://myschool.edu.ru/
Wroro no pazneny 13
Pasznen 4. A3oTcoaep:xaime OpraHuvYecKue coeJMHeHu st
4.1 AMuHBI. AMHHOKHCITOTBI. benkn 3 bu6mmoreka I{OK https://myschool.edu.ru/
Hroro no pazaeny 3
Paznea S. BbicokoMoJieKyJIsIPHBbIE COeIMHEHM I
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubnuoreka L{OK https://myschool.edu.ru/
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Hroro no pazneny
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11 KUIACC

KoaunuyecTBO 4yacoB

Ne JnekTpoHHbIE (LM pPOBbIE)
HanmeHoBaHue pa3iesioB H TeM MPOTrpaMMbl Kontpoasusl | IIpakruuec
n/n Bcero o0pa3oBarejibHbIE pecypchl
e padoThbl KHe padoThl
Pasnen 1. TeopeTrudeckue 0CHOBbI XUMHHU
Crtpoenue atomoB. [leprogndeckuii 3aKoH 1
11 [Tepnonnyeckas cucrema XUMUUYECKHUX 351eMeHTOB /1. . 3 1 bubmuoreka [1OK https://myschool.e
Menneineena
1.2 Crtpoenue BemiecTBa. MHOrooOpasue BEIecTB bu6mmoreka LIOK https://myschool.e
13 XUMHYECKUE PEAKIIUU 1 1 bubnuotexa LIOK https://myschool.e
Hroro no paszuneny 13 bu6mmoreka IIOK https://myschool.e
Pa3nen 2. Heoprannueckasi Xumust
2.1 Mertanisl bubmunoreka [1OK https://myschool.
2.2 Hemeramnis 1 1 bubmuoreka [1OK https://myschool.e
2.3 CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB bubmuotexa L{OK https://myschool.e
Hroro no paszneny 17 bubmuotexa I{OK https://myschool.e
Paznen 3. Xumus u ;Ku3Hb
3.1 XuMUs 1 )KU3Hb 4 1 bubmunoreka [1OK https://myschool.e
Hroro no pasneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4 2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
 Xumus, 10 xmacc/ Tabpuensa O.C., OOmecTBO ¢ OrpaHUYEHHOU
oTBeTCTBEHHOCThIO «JIPODAY»; AkmuonepHoe ob6mectBo «M3mareiabcTBo
«IIpocremienne

 Xwumms, 11 kmace/ Tabpuensu O.C., OOmecTBo ¢ OrpaHUYEHHOM
oTBeTcTBEHHOCThIO «JIPODAY»; Akmunonepnoe ob6mecTBo «M3mareiabcTBo
«IIpocremienne

METOANYECKUE MATEPHUAJIBI JIJIS1 YUUTEJIA
1. O.C.I'abpuensn, I'I"JIsicoBa «Xumus MeTtoaudeckoe nmocodrue — 0a30BbIit

YPOBEHb) - M.: Hpoda 2024 roj.
2. O.C.lI'abpuensn, W.I.OctpoymoB, «OOmiass Xumusi B TecTax, 3ajadax,
YIPAKHEHUSIX. 11 KJIacC» — M.: Hpoda, 2024 Tro/I.

3. O.CTlaopuensn, IL.H.bepeskun, A.A.YmakoBa «Xumusi 11 kiacc:
KoHTponbHble U TIpOBEpOUHBbIE pabOThl K yueOHuKy». — M.: Jlpoda, 2024 r.
4. O.CTlaopuensu, [.I'JIeicoBa, A.I'BBenenckas «Xumus 11 xkiacc:

Hacronpnas knaura mis yuwutens». Yacte 1 — M.: Jpoda, 2024 ron.
5. O.CTIabpuensn, I'I'JIsicoBa, A.I'BBegenckas «Xumms 11 kimacc:
Hacronpnas kaura i yuwtens». Yacte 2 — M. Jlpoda, 2024ron.
6. O.C.I'abpuensn, I1.B.PemertoB, N.I.OcTtpoymoBa «3amaun mo XUMHH U
CIIOCOOBI ux pELLICHUS - M.: «JIpoday, 2024ron.
7. B.I. JenucoBa «Xumust 11 kiacc mOypouHbIE IUIaHBI MO Y4E€OHUKY
O.C.T'abpuensna, I.I'JIsicoBoit» - Bomrorpam» VYuumrtens 2024 rom.
8. M.A.Ps6oga, Y.1IO.Hesckas, P.B.JInako «Tectel mo xumum 11 xmacey, - M.
DK3aMeH, 2024 I.

9. 9. O.C.I'abpuensan, NU.I.octpoyMOB «XUMUYECKUN IKCIIEPUMEHT B IIIKOJIE
11 xmaccy; - M.: Jlpoda. — 2024 ron. _

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://www.chemnet.ru T'azera «Xumusi» u caiT ajst yautens «5 uay Ha ypok
XUMHID)

http://him.1september.ru Egunas xomiexuust 1IOP: IlpenmerHass KoOJUIEKIus
«XUMHUS»

http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4YHBIC
skcriepuMenThl: xumus. Komekiust Poccuiickoro o0mnieo0Opa3zoBaTesibHOTO
noprana

http://experiment.edu.ru  AJIXUMUK:  caiir  JL.IO.  AnukOGepoBoii



http://www alhimik.ru Bcepoccuiickas onuMmuaga MKOJLHUKOB 1O XHMHHU
http://chem.rusolymp.ru Opranndeckas XUMUs: ICKTPOHHBIA YYCOHUK IS

cpenHen LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH: 3JCKTPOHHBIH Y4eOHHK
http://www hemi.nsu.ru OTKpBITHIN KOJUTCIIK: Xumus

http://www.chemistry.ru  JluctannuoHHas  oJuMIIMazZa 10  XHMHUHU:
TEIIEKOMMYHHUKAIHOHHBINA 00pa30BaTeIbHEIN MPOEKT



