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MNOACHUTEJBHASA 3AIINCKA

[IporpaMmMa Mo XUMHM Ha ypOBHE CpeaHEro olmiero oOpa3oBaHMs pa3paboTaHa Ha OcHOBe DenepalibHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumy, TpeOoBaHUN K pe3ysibTaTaM OCBOCHHS (pemeparbHOM
oOpa3oBaTenpHON MporpaMMbl cpemaHero obOmiero obpazoanus (POII COO), mnpeacraBieHHbix B DemepanbHOM
rocyaapcTBeHHOM oOpazoBaTenbHOM ctangapte COO, ¢ yuérom KoHuenuuu npenoaaBaHusi yueOHOTo npeaMera « XuMus» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit depepanuu, peaau3yroldX OCHOBHBbIE 00pa3oBaTelIbHBIE MPOTPAMMBI, U
OCHOBHBIX moJoxkeHur «Ctpaternu pas3BuTHsi BocnuTaHusi B Poccuiickoit @®enepanuu Ha nepuon ao 2025 roma»
(Pacnopstxenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJIOB K pa3pabOTKe MPOrpaMMbl MO XUMUHU, K ONpPEETICHUIO O0IIel cTpaTeru o0y4eHus, BOCTIUTaHUS U
pa3BUTHsS OOy4YaIOIIMXCA CpeACcTBaMHU ydeOHOro mpenmera «Xumus» maig 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBHIIU
koHuenrtyanbabie nonoxkenus ®I'OC COO o B3auMOOOYCIOBICHHOCTH IIE€NIeH, COAEpX aHUs, Pe3yJbTaTOB OOYy4YEHUS W
TpeOOBaHUM K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB.

XuMHuuYeckoe o0pa3oBaHUE, TI0Jy4aeMO€ BBIIYCKHMKaMU  00I1€00pa30BaTeIbHOM  OpraHu3aliu, SBJISETCS
HEOTHEMJIEMON YacCThI0 MX 00pa3oBaHHOCTH. OHO CIIYKHUT 3aBEPIIAIOIIUM 3TAOM peaju3allid Ha COOTBETCTBYIOIIEM €My
0a30BOM YypOBHE KIIIOUEBBIX I[EHHOCTEH, MPUCYIIMX IETOCTHOW CHUCTEME XHUMHUYECKOTO 0Opa3oBaHMs. DTH IEHHOCTH
KAacaroTCs TMO3HAHUS 3aKOHOB MPUPOJIbI, (OPMHUPOBAHUS MHUPOBO33PEHUST M OOIIEH KyJIbTypbl YEJIOBEKa, a TaKke
HKOJOTUYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3I0pOBbIO M TPHUPOAHOM cpeae. Peanmmsyercs XumHuuecKoe
oOpa3oBaHHe OOydYarOUIMXCA Ha YpPOBHE CpeAHero olmiero oOpa3oBaHUsi CpPEACTBAMHU Y4YEOHOro mpeaMera «XUMUsy,
coJiepKaHue M MOCTPOCHUE KOTOPOTO OMPEIESICHbI B IPOrPaMMe 110 XUMHUH C YIETOM CICIM(PUKA HAYKH XUMUH, €€ 3HaUCHUS
B TO3HAHUU TMPUPOJLI W B MaTEpPHAIbHOW >KM3HM OOIECTBa, a Takke ¢ Y4€ToM oOOImuX IeNe U MPUHIUIIOB,
XapaKTEpU3YyIOIINX COBPEMEHHOE COCTOSTHUE CUCTEMBI cpeAHero oduiero oopazoBanus B Poccuiickoit denepanuu.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK MIpaeT 0coOyI0 pojb B COBPEMEHHOW IIUBUIIM3ALNU, B CO3JIaHUU
HOBOI1 0a3bl MaTepualibHON KyJnbTypbl. OHa BHOCUT CBOM BKJIAJ B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBILUICHHUS, B
CO3/[aHME TIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIOIeM MHUpE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, KOTOpoe (hopmMupyercs
B XMMHUU HAa OCHOBE TOHMMAaHHUSI BEIIECTBEHHOTO COCTAaBa OKPYKAIOIIEr0 MUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY CTPOECHUEM
BEIIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU MMPUMEHEHUS.

TecHO B3aMMOJEMCTBYS C APYTMMH €CTECTBEHHBIMH HAyKaMH, XWMHUs CTajla HEOTHEMJIEMOM YaCTbHO MHUPOBOU
KyJbTYPbl, HEOOXOIUMBIM yCIOBUEM YCIEITHOTO TPyAa U )KU3HU KKI0TO WieHa oOmecTBa. CoOBpeMEeHHAsi XUMHS KaK HayKa



co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HampapiieHa Ha pelieHHe I00alibHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJIOBEUECTBA — CHIPLEBOM, DHEPIETUUECKOM, MUIIIEBOM, IKOJIOTHYECKONW OE€30MaCHOCTH U OXPaHbI 37J0POBBSI.

B cooTBeTcTBUU ¢ OOIIMMU 1ENSIMU U IPUHIIUIIAMU CPEIHETO 0011ero 00pa3oBaHus COJEpKaHHUE MpeAMeTa « XUMHUS)
(10-11 xmaccel, 0a30BBI YPOBEHb H3Y4YCHHS) OPHUCHTHPOBAHO MPEHMYIICCTBEHHO Ha OOMICKYJBTYPHYIO IOJATOTOBKY
0o0yyYaromuxcsi, HeOOXOAUMYI0 UM JJi1 BBIPAaOOTKM MHPOBO33PEHUECKUX OPUEHTUPOB, YCIICIIHOTO BKIIOUEHUS B JKHU3Hb
COILIMYMa, TPOJIOJKEHUS 00pa30BaHMs B PA3IMUHBIX 00JIACTSX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsiomuMu — nipeameTa  «XUMHUS» SBISIOTCS  0a3oBble Kypchl — «Opranuueckas xumusi» U «OOmas u
HEOpTraHWYEeCKass XUMUS», OCHOBHBIM KOMITOHCHTOM COJIEPXKaHUS KOTOPBIX SIBIISIOTCS OCHOBBI 0a30BOM HAyKH: CHUCTEMa
3HAHUI [0 HEOPTaHMYECKOW XMMHH (C BKIIOUECHHEM 3HAHWM W3 00IIed XMMHUHM) U OpraHudeckoil xumuu. GopmupoBaHue
JAHHOW CHUCTEMBbl 3HAHUU NpPH K3YYEHUHU NpeaMera oOecCleYMBAET BO3MOXHOCTh PACCMOTPEHHsI BCEr0 MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIIMX MOHSATHH, 3aKOHOB ¥ TEOPUN XUMHH.

CrtpykTypa couepkanusi KypcoB — «Opranunyeckas xumus» u «OO0mas U HeopraHudeckas XuMus» chopMupoBaHa B
porpaMme Mo XMMHUM Ha OCHOBE CHCTEMHOIO MOAXO0Ja K M3YYEHHMIO y4eOHOro marepuana U oOyCIIOBJIE€HA UCTOPHUYECKU
00OCHOBAHHBIM PA3BUTHEM 3HAHUN HaA OMNPEIENEHHBIX TEOPETUUECKUX YPOBHSX. Tak, B Kypce OpPraHMYECKOW XUMUHU
BEIIECTBA PACCMaTPUBAIOTCSA HAa YPOBHE KJIACCUYECKOM TEOPUM CTPOCHMSI OPraHMYECKMX COCAWHEHUMN, a TAK)KE HAa YpPOBHE
CTEPEOXUMUYECKUX U AJIEKTPOHHBIX MPEACTABICHUN O CcTpoeHuu BemecTB. CBeneHus 00 M3ydyaeMbIX B Kypce BEIIeCTBaX
JIAI0TCS B PA3BUTUU — OT YTJIEBOJIOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU aKTUBHBIX COeIMHEHUN. B Kypce opraHn4eckoil Xumun
MOJIy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHMs MEpPBOHAYAIbHBIE MPEICTABICHUS O
XUMUYECKON CBSI3U, KIACCU(UKAIMOHHBIX IPU3HAKAaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX CTPOCHHS, O
XUMHUYECKOU pEaKIIUU.

[Tox HOBBIM yTJIOM 3pEHHS B IpeIMETe « XUMUs» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3YYCHHBI HA YPOBHE OCHOBHOTO
oO1ero oopa3oBaHusl TEOPETUUECKUM MaTepual U (PaKTOJIOTMUECKHE CBEJCHUS O BELIECTBAX U XUMHUYECKOU peakiuu. Tak, B
4acTHOCTH, B Kypce «O011as 1 HeopraHuyeckasi XMuMUs» 00ydaroIuMCs IPEeI0CTaBISETCS BO3MOKHOCTh OCO3HATh 3HAUYECHUE
MEPUOJIMYECKOT0 3aKOHA C OOIIETEOPETUUECKIX U METOA0JIOTMYECKUX MO3ULIUNA, TIIy0Ke MOHATh UCTOPUYECKOE U3MEHEHHE
(GYHKIIHIA 3TOTO 3aKOHA — OT 000O0IIAIOIIEH 10 OOBICHSAIOMICH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHHMM O BaXKHEWIIIMX BEIIECTBaX, UX COCTABE, CTPOCHUH, CBOMCTBAaX M MPUMEHEHHH, a TAKXKE O
XUMHUYECKUX PEaKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MpOTeKaHus AonoJiHsgeTcs B Kypcax 10 u 11 kmaccoB anemeHTaMu
collepKaHMsi, MMEIOIIMMU KYJIbTYpOJIOTHYECKUH W TPUKIAAHOW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT MOHMMAaHHIO
B3aMMOCBSI3M XUMHUH C JAPYTMMH HayKaMH, PACKPBIBAIOT €€ POJIb B IMO3HABATEIBHOM M IPAKTUYECKON AEATEIBHOCTU



YeJI0BeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUSI K IIPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUUECKHUX MPUIIOKEHUN
XUMUH, TIOMOTalOT BBITYCKHUKY OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOieMax, CBSI3aHHBIX C
XUMUEH, KPUTUUYECKH OCMBICITUBATh HH(POPMAIUIO U IPUMEHSATD €€ JUIsl MOMIOJIHEHUS] 3HAHUH, PeIlIeHNs UHTEJUIEKTYallbHbIX U
AKCIIEPUMEHTAJILHBIX HCCIICOBATENBCKAX 3a1ad. B 1memom copepxaHue y4eOHOTO mpenMera «XHMHS» JTaHHOTO YpPOBHS
M3Y4YCHUSI OPUEHTUPOBAHO HA (DOPMHUPOBAHKE y 0OYJAIONTUXCSI MUPOBO33PEHUYECKON OCHOBBI JJII TOHUMAaHUS (PHIT0cOPCKUX
U7eH, TaKuX Kak: MaTepHalIbHOE €IUHCTBO HEOPTraHUYECKOTO M OPraHUYECKOTO MHpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTAaBOM U CTPOEHHMEM, NTO3HABAEMOCTh MPUPOIHBIX SIBJICHUN MYTEM DKCIEPUMEHTA U PELICHUS] IPOTUBOPEUUNA MEKIY
HOBBIMU (paKTaMU U TEOPETHUUYECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMUM B PEIICHUH 3KOJIOTUYECKUX MpoOsieM, a
TaKxke mpodiieM cOepexeHUs FHEPreTUIECKUX PECYPCOB, ChIPhs, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTepUAJIOB.

B nnane pemieHus 3amad BOCHUTAHMSI, PA3BUTUS U COLIMAIM3ALMKM O0Y4YaloOmUXCS MPUHATHIC TPOTPpaMMON MO XUMUHU
MOAXO/Abl K OINPEJCICHUIO COACPXKAHUS U TOCTPOCHUSI TPEIMETa MpeayCcMaTpUBaOT (HOPMHUPOBAHME YHUBEPCATBHBIX
y4eOHBIX JCUCTBUIM, UMEIOIMUX 0a30BO€ 3HAUEHHUE Ui PA3IUYHBIX BHUJIOB JIEATEIBLHOCTH: PEIICHUS MpoOJieM, MOHUCKa,
aHanu3za ¥ 00paboTku uH(OpMalKMK, HEOOXOAUMBIX I NPUOOPETEHHUS] OMbITa MPAKTUYECKOM M MCCIEAOBATEIBCKOU
NEATEIbHOCTH, 3aHUMAIOIIEN BaKHOE MECTO B ITO3HAHUM XUMUH.

B npakTuke npenoiaBaHusi XUMHUH KaK Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHus, TaK U HA YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus, TPU ONPENEICHUU COACPKATEIHHOW XapaKTEPUCTHKU I[eJie M3y4YeHHs TpeIMeTa HarpaBlieHHEM
MEPBOCTENICHHOW 3HAYMMOCTUA TPAAUIIMOHHO TpHU3HAETCA (OpMUpPOBAaHME OCHOB XWMHUYECKOW HAyKW Kak o00JiacTtu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUYECKOM JIEITEIIbHOCTH YEJI0BEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJIBTYPHI.
C meTroanyecKkor TOYKH 3pEHHS TAKOM MOAXO0/1 K ONPEACTICHHIO LIEJIEH N3YUEHUS MTPEIMETA ABJISICTCS BIIOJHE ONMPABIAHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TNIABHBIMU LIEJIAIMH M3YYEHHs mpenMera «Xumus» Ha 0a3oBoM ypoBHe (10 —11 ki)
SABJISIFOTCS:

e (opMupoBaHHE CHUCTEMBl XUMUYECKUX 3HAHUN KaK Ba)XHEHIIEH COCTABIISIIONICH €CTeCTBEHHO-HAYYHOW KapTUHBI
MHpa, B OCHOBE KOTOPOH JIeKAT KIIFOUEBbIC TOHATHS, (PyH/IaMEHTAIbHbIC 3aKOHBI U TEOPUH XUMHUHU, OCBOCHHE S3bIKA
HAyKH, YCBOCHHUE ¥ TIOHUMAHHE CYIITHOCTH JOCTYITHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKkTepa, O3HAKOMIJICHHE C
UCTOPUEN UX pa3BUTHUS U CTAHOBJICHUS,

e (QopMupoBaHuE U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUSA BEUIECTB MU XMUMHYECKUX PEaKIuH,
HEOOXOAMMBIX JIJIsi MPUOOPETEHUsT YMEHHI OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKUX SBJICHUN, UMEIOITUX
MECTO B MPUPOAE, B MPAKTUYECKOW 1 NOBCETHEBHOW JKU3HH;



e pa3BUTHE YMEHHH M CIIOCOOOB JIEATEILHOCTH, CBSI3aHHBIX C HAONIOJCHHUEM M OOBSICHCHHEM XHMHYECKOTO
AKCIIEpUMEHTA, COOJIIOICHUEM TTpaBuiI 0€30ITaCHOTO OOpAICHHUS C BEIICCTBAMMU.

Hapsiny ¢ stuM, coaepikareiabHas XapakKTEPUCTHKA IeJel W 3aJad W3Y4YCHHUS IpeaAMETa B IPOrpaMme 10 XUMHHU
YTOYHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBHU C HOBBIMH IPHOPUTETAMH B CHCTEME CpPEIHEro oO0Iero oOpa3oBaHMS.
CeronHsi B MpenojaBaHUN XUMHUH B OOJIBINIEH CTENEHW OTAAETCS MPEANOYTEHHUE MPAKTUYCCKON KOMIIOHEHTE COJEpIKaHUS
oOy4eHHMS, OPHCHTHPOBAHHON Ha MOATOTOBKY BBITYCKHHMKA OOIICO0Opa30BaTEILHON OpraHu3alliy, BIaICIONero He HabopoM
3HAHWH, a QYHKIHMOHAIBHOW IPaMOTHOCTBIO, TO €CTh CIIOCO0aMHU U YMEHHUSMH aKTUBHOTO ITOTYYCHUS 3HAHUH U MPUMCHCHUS
WX B peATbHOM KU3HU JJIsI PEIICHUS IPAKTUICCKUX 3a71a4.

B cBs13u ¢ 3THM TIpuW U3yYEHUH TIpeaMeTa «XUMUS» JOMUHHUPYIONIee 3HAUCHUE MPUOOPETAIOT TaKUe IEId U 3aayH,
Kak:

ajganTanus OOy4JarIIMXcs K YCJIOBUSAM JWHAMHYHO pa3BUBAIOIIETOCS MHUpPa, (HOPMHUPOBAHHME HWHTEIICKTYaIbHO
Pa3BUTOMN JTUYHOCTH, TOTOBOK K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEIIbHOMY IMPUHATHIO TPAMOTHBIX PEIICHHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHUSIX, CBI3aHHBIX C BEMIECTBAMHU U WX MIPUMCHECHHEM;

dbopMupoBaHUEe Y 00YJAIONTUXCS KITFOUEBBIX HABBIKOB (KJITFOYEBBIX KOMIIETCHIIHH ), IMEIOIINX YHUBEPCATbHOE 3HAUCHUE
JUISL pa3JIUIHBIX BHJIOB JICATEIIBHOCTH: PEIISHHs MpoOeM, TIONCKA, aHalru3a U 00paboTKu mHMOpMaIHK, HEOOXOIUMBIX IS
MIPHUOOPETEHUS OIbITA JCATCIIBHOCTH, KOTOPasi 3aHUMAET BaKHOE MECTO B IMO3HAHWH XMMHH, & TAKXKE JIJIS OLICHKU C TTO3UIIHMA
AKOJIOTHYECKON OE30ITaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHUX MPOIIECCOB Ha OPraHW3M YeJIOBEKa U MPUPOTHYIO
cpeny;

pa3BUTHE TTO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUYaronuXxcs: CIOCOOHOCTH
CaMOCTOSITEIIbHO TTPUOOpETaTh HOBBIC 3HAHUS 0 XMMHHU B COOTBETCTBHHU C >KM3HCHHBIMH MOTPEOHOCTSMHM, MCIOJIb30BATh
COBpEMEHHBIC HMH(OPMAIMOHHBIC TEXHOJOTHH [JIsi TOWCKAa W aHaiu3a y4eOHOW W HaydHO-TIOMYJSIpHOW WHOOpMaIuu
XUMHUYECKOTO COJICPIKAHMS;

dbopMHpOBaHWE W Pa3BUTHE Yy OOYYAIOIIMXCS aCCOIMATHBHOTO M JIOTMYECKOTO MBIIIICHUS, HaOJI0IaTeIbHOCTH,
COOpaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIWMBI, B YAaCTHOCTH, MNPH IUIAHUPOBAHUU W IPOBCICHUU
XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHWE y OOYyYaromuxcsi yOeKJAEHHOCTH B TyMAaHUCTHUYECKOW HAMpPaBICHHOCTH XWMUM, €€ BaXXHOW pOJIA B
peIICHUM TJ00ABHBIX MPOOJIEM pPaIMOHAIBHOTO TPUPOIOTIOIH30BAHUS, ITOTOJHEHNUS DSHEPIeTHUYCCKUX PECypcoB U
COXpaHEHUS MPUPOJTHOTO PAaBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K MPUPOJIC U CBOEMY 370POBBIO,



a TaKXke MPUOOPETEHHsI OMBITa WCIIOJIb30BAHUS TMONYYCHHBIX 3HAHHWHA U1l TIPUHSATHS TPAMOTHBIX PEIICHWA B CHUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMU SIBJICHHSIMH.

B yuebHOM miaHe cpemHero odmero oopa3oBaHus IpeaMeT « XUMUs» 6a30BOr0 YPOBHS BXOJIUT B COCTaB MPEAMETHOM
obmactu «EcTecTBeHHO-HAyUHBIE TIPEIMETHI.

OO1iee 4YMCIO YacoB, OTBEAEHHBIX U1l M3YYCHHs] XMUMHHM, Ha 0a30BOM YpOBHE CpeIHEro o0Iero oO0pa3oBaHHUA,
coctaBisieT 136 yacoB: B 10 kiracce — 68 vaca (2 yac B Henento), B 11 kimacce — 68 vaca (2 yac B Heemio).



COILEPKXAHUE OBYUYEHUA
10 KIIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHMYeCKOl XUMHUH

[IpenMer oOpraHM4yeckod XUMHUH: €€ BO3HUKHOBEHUE, PAa3BUTHUE U 3HAUYEHUE B IMIOJYYEHUM HOBBIX BEIIECTB U
MarepuanoB. Teopusi CTpoeHHsI OopraHudeckux coenuHeHuil A. M. BytiepoBa, €€ ocHOBHbIE MOJOKeHUSA. CTPYKTypHbIE
(hopMyJIbl OpraHUYecKuX BeliecTB. ['oMonorus, uzoMmepusi. XUMUYECKas CBSA3b B OPraHMUYECKUX COCIUHEHUSX — OJIMHAPHbBIC
Y KpaTHBIE CBSI3H.

[IpeacraBnenre o kiIaccupUKAIMM  OpraHUYECKUX BemecTB. HoMeHkiarypa OpraHMYeCKuX COEIMHEHUU
(cucTemaTuyeckasi) ¥ TPMBHAJIbHBIC HA3BaHUS BAKHEHIINX MPEICTABUTENICH KIIACCOB OPTaHUYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3YYCHHs BEIECTB M WX MPEBPAIlCHUI: O3HAKOMJICHHE C O0pa3laMyd OpPraHMYeCKHX
BEILIECTB U MaTepuajaMd Ha MX OCHOBE, MOJICIMPOBAHHME MOJIEKYJ OPraHMYECKHX BEIIECTB, HAOIIOAEHUE M OIHCAHUE
JIEMOHCTPAIMOHHBIX OMBITOB IO MPEBPAICHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHuM (IUIaBieHUEe, OOyTiMBaHUE U
ropeHue).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAn. MeTraH W 3TaH — MNPOCTEHIIME NPEACTABUTENN AIKAHOB:
(dbuznyecKkre 1 XUMUYECKHE CBOMCTBA (PEaKIuu 3aMeICHUsI U TOPEHHUS ), HAXO0XKECHUE B MPUPOJE, MOJyYeHUE U TPUMEH CHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTUYECKUN PAA. DTWIECH U NPONWIEH — MPOCTEHIINE MPEACTABUTENIHN AIKECHOB:
bu3MYecKue W XUMUYECKHE CBOMCTBAa (pEaKIMu TUIPUPOBAHUS, TaJOTCHUPOBAHWA, THIpATallud, OKHCICHUS U
MOJIMMEPU3AIINN ), TOTYyYEHUE U TPUMEHEHHUE.

Ankaauensl: OyrtagueH-1,3 u wetmnOyraguen-1,3: cTpoeHue, BaXKHEWIIME XUMHUYECKHE CBOMCTBA (peakuus
nonuMepusaiun). [lonyyeHue CHHTETUYECKOTO KayduyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHHSI, TOMOJIOTUYECKUH psii. ALIETUIICH — MPOCTEUIINI PEICTaBUTENb AIKUHOB:
COCTaB, CTpoeHHE, (U3MYECKHE W XHUMHYECKHE CBONCTBAa (peakiuyd TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THUApPATAILINH,
TOPEHHs1 ), TOJyYCHUE U TPUMEHEHHUE.

Apenbl. beH3o: cocraB, cTpoeHue, PU3NYeCKre U XMMUYECKHE CBOMCTBA (peaKIMy rajJoreHUupOBaHUs U HUTPOBAHUS ),
MOJIyYeHHE U MPUMEHEHUe. Tonyon: cocmas, cmpoenue, uzuueckue u XumuiecKue c8oucmaea (peakyuu 2ai0eeHupo8arus u



HUMPOBAHUsL), NoOJyueHue u npumeHenue. TOKCUYHOCTh apeHOB. ['eHeTMyeckass CBSI3b MEXKIY YIJIEBOAOPOJaMHU,
NPUHAJICKAIIMMU K Pa3IMYHbIM KJIACCaM.

[IpupoaHbIe HCTOYHUKH YTIIIEBOAOPO0B. [Ipuponnslii ra3 u monyTHbIe HedTsHBIE Ta3bl. HedTh 1 €€ nMpoucxoxaeHue.
Cnoco0Onl nepepaboTKu HePTH: MeperoHka, KPEeKUHT (TEPMUYECKUM, KaTATUTHYCCKUM), Tuposiu3. [IpoaykTel nepepadoTKu
He(TH, NX IPUMEHEHHUE B MMPOMBIIICHHOCTH U B OBbITY. KaMeHHBIN yroiabs U MPOIyKThI €ro nepepadoTKHy.

OKCIEpUMEHTAIbHBIE METOJIbl M3YYEHHUsI BEHIECTB U HX NPEBpallleHUN: O3HAKOMJIEHHE € OO0pa3liaMH IIacTMacc,
Kay4dyyKOB U pe3uHbl, KouieKuun «He@Th» u «YToib», MoJIeTupOBaHUEe MOJIEKYJ YIIE€BOJOPOOB U rajJoreHONPOU3BOIHBIX,
IPOBEICHNE MPAKTUICCKON PAOOTHI: IMOJYyUYCHHUE ITUIICHA U U3YUEHHE €T0 CBOMCTB.

Pacuérnbie 3agauu.

Brruncnenus mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEéMa, KOJIMUECTBA UCXOHOTO BEIIECTBA WM MPOAYKTA
pEeaKIuu M0 U3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xammue opranndeckKue coeJuHeHust

[IpenensHbIe OJTHOATOMHBIC CIIUPTHI. METaHOJ M 3TAHOJI: CTpOeHUE, (PU3NUECKUE M XUMHYECKHE CBOMCTBA (PEaKIIUU C
aKTUBHBIMH METaJJIaMH, TaJIOT€HOBOJIOPOJIaMH, TOPEHHUE), IPUMEHEHHE. BoopoiHbIe CBSI3U MEXIYy MOJIEKYJIaMU CITUPTOB.
JleiicTBrE MeTaHOA ¥ 3TAaHOJIA HA OPTAaHU3M YEJIOBEKA.

MHoOroaToMHbI€ CHOUPTHL. OTWICHIVIMKOJL U TJIMIEPUH: CTpOoeHUE, (QU3NYECKUe W XHUMHUYECKHE CBOMCTBa
(B3auMOAEICTBHE CO IIECIOYHBIMU METaUIaMH, KaY€CTBEHHAs PEaKlMsi HA MHOTOATOMHbIE CIUPTHI). JleiicTBHEe Ha OpraHu3M
yesnoBeka. [[puMeHenue riuueprsa U STUIICHTIIAKOJIS.

deHoJI: CTPOCHUE MOJIEKYJIbI, PU3NUECKHE U XUMUYECKHUE CBOMCTBA. TokcHuyHOCTh eHona. [Ipumenenue gpenoa.

Anpaerunpl U kemowusvl. GopManbAeTua, aleTalbIeru: cTpoeHue, GU3MYeCKre U XMMHUYECKHE CBOMCTBA (peakiuu
OKHCJICHUS] 1 BOCCTAHOBJICHHUSI, KAUECTBEHHBIE PEAKIIUHN ), TTIOTYUYEHUE U IPUMEHEHUE.

OmHOOCHOBHBIE TIpeC/IbHBIE KapOOHOBBIE KUCIOTH. MypaBbUHAsi M YKCYCHasi KHUCIOTBI: CTpOCHHE, (PU3HUECKHE W
XUMUYECKHE CBOWCTBa (CBOMCTBA, OOIMME ISl Kiacca KHUCIOT, peakinusl 3TepuUKaIiu), MOJTyYeHHUE W TPUMEHCHHE.
CreapuHoBasi M OJICMHOBAs KHUCIOTHl KakK MPEICTABUTENIM BBICIIMX KapOOHOBBIX KHCJIOT. MbUla KaK COJHM BBICHIMX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxuble 3(pUpbl Kak TPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ['maponu3 cioxHbix 3¢upoB. Kupsl. ['napoius Kupos.
[Ipumenenue xupoB. buonornyeckas posib KUPOB.

VYTrieBoabl: cocTaB, KiIaccuduKaIus yrieBoJoB (MOHO-, - U MOJIMCaXapuabl). [ ToKo3a — MPOCTEUIINN MOHOCAXapH/;:
0COOEHHOCTH CTPOCHUS MOJICKYJbI, (PU3UYECKHE W XMMHUYECKHE CBOMCTBa (B3ammojeiictBue ¢ ruapokcuaom wmenu(ll),



OKHCJICHHE aMMHUAYHBIM pacTBOpoM okcupma cepedpa(l), BocctaHOBIEHHE, OpOKEHUE TIIOKO3bI), HAXOXKIECHUE B TIPUPOJIE,
MIpUMEHEHUE, Orosornueckas posib. @otocunTe3. OpyKTo3a Kak U30MEP TIIHOKO3bI.

Kpaxman u nesmmono3a kak npupoaHbie noaumepbl. CTpoeHue Kpaxmania U 1euitono3bl. Ou3nueckue 1 XuMUYecKue
CBOMCTBa Kpaxmaia (TUApPOJIN3, KAYECTBEHHAsl PEaKklus ¢ NOI0M).

OKCnepUMEHTAIbHBIE METOJbl M3YYECHHsS BEIIECTB M HUX IMPEBpAlICHUIl: MpOBEeACHHE, HAOJIONCHUE M ONUCAHUE
JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIMU OJIHOATOMHBIX CIHUPTOB (OKUCIEHUE HTaHOJA
okcunoM wmenu(ll)), mHOTOAaTOMHBIX CHHUPTOB (B3auMmopeicTBue mHiepuHa ¢ ruapokcugom menu(ll)), anbaerumos
(OKHCIIeHHe aMMHUaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), B3aumozeiicTBre Kpaxmajaa ¢ HOJOM),
MIPOBE/ICHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrie 3agagu.

Brruncnenus mo ypaBHEHHUIO XUMUYECKON peakiuu (Macchl, 00bEéMa, KOJIMUECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTA
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTcozepxkalme OpraHMuecKue COeJMHEHHS.

AMMHOKHCIIOTHI Kak aMm(pOTEpHbIE OpraHndeckrue coequHeHusl. Gu3nueckue 1 XuMUYECKrUe CBOMCTBA aMUHOKHUCIIOT (Ha
npuMepe MniuHa). buojgoruueckoe 3HaueHre aMUHOKUCIIOT. [lenTub.

benku xak mpupoHbIE BHICOKOMOJICKYJISIpHBIE coenuHeHus. [lepBudHas, BTOpUYHaAs U TPETUYHASI CTPYKTypa OCJIKOB.
XUMHYECKHE CBOMCTBA OCIIKOB: TUPOIIU3, ACHATYpaIisl, KaueCTBEHHbBIC PEAKIIUU Ha OCIIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3YUYCHHS BEIIECTB M UX MPEBpaIeHUi: HAOIIOICHHE U OMUCAaHUE JEMOHCTPAIMOHHBIX
OTIBITOB: JICHATypaIusi OCJIKOB MPU HATPEBAHUH, I[BETHHIC PEAKIIMN OCITKOB.

BricokoMoJieKkyJIsIpHbIE COeTNHEHMS

OCHOBHBIC TIOHSTUS XUMHH BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHBb
MOJIMMEPU3ALINHU, CPEIHSsT MOJIeKyJigpHas macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNH —
MOJIMMEPU3AIIUS U TOJIMKOHCHCAIIHSL.

DOKCneprUMeHTAIbHbIE METOJbl M3YYE€HMsI BEIECTB M WX MPEBPAIllCHU: O3HAKOMJIEHUE C O0pa3laMy MPUPOJHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€ MpPU M3y4EeHUU opraHuyeckol xumuu B 10 Kiacce ocCymlIecTBIsIeTCS uepes
WCITOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W MOHSTUH, SIBISIONIUXCS CHCTEMHBIMU IS OTACIBHBIX
PEeIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.



OOmme ecTecTBEHHO-HAyYHbIC TOHSATHUS: SBJICHHWE, HAay4YHBIA (DAKT, TUIOTE3a, 3aKOH, TEOPHs, AaHAIW3, CHUHTE3,
KJaccu(ukanys, mepruonIHOCTh, HAOTIOCHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITHPOBAHNE.

dwusuka: MaTepus, PHEPTrHs, Macca, aToM, dJCKTPOH, MOJEKYJa, SHEPTeTUIECKU YPOBEHb, BEIIECTBO, TEIO, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETMUMHBI U €IMHULIBI HX H3MEPCHUS.

buonorusi: knerka, opraHu3M, Ouocdepa, oOMEH BeIIECTB B OpraHu3Me, (HOTOCHHTE3, OHMOJOTHMYECKHA AKTHUBHBIC
BemecTBa (OCIIKH, YTIIEBOIbI, JKUPHI, (HEPMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TTOJIE3HBIC NCKOTIAEMbIC, TOTUIUBO, PECYPCHI.

TexHoIOTHSA: THUIIEBBIE TPOAYKTHI, OCHOBHI PAIlMOHAJIBHOTO THUTAHHS, MOIOIIME CpPEJCTBA, JICKAPCTBEHHBIE H
KOCMETHUYECKHE MpenapaTsl, MaTEpHAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM
XUMHUYECKHH dJIeMeHT. AToM. Sapo aromMa, H30TOIBI. DJIEKTPOHHAS 000JI0YKa. DHEPTETHUYECKUE YPOBHH, TIOTYPOBHHU.

ATOoMHBIC OpOHTaNH, S-, P-, 0- 3neMeHThl. OCOOCHHOCTH pacpeieiCHHs JICKTPOHOB MO OPOUTAIISIM B aTOMax 3JICMCHTOB
MEPBBIX YETHIPEX MEPUOA0B. DIEKTPOHHAS KOHPUTYypaLIUsl aTOMOB.

[lepuonuueckuit 3akoH u Ilepumomnueckas cucrtemMa xumuueckux dsnemeHTtoB JI. WM. MenneneeBa. CBsa3b
MEPUOJNYECKOT0 3aKoHa U [leproanueckon cucteMbl XuMudeckux sneMeHToB J[. 1. MenaeneeBa ¢ COBpeMEHHOM T€OpHUEH
CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEILIECTB 110 TPyNIIaM U IEpUOAaM. 3HAYEHUE NTEPUOANIECKOrO 3aKOHA B PA3BUTUHN HAYKHU.

Crtpoenue BemecTBa. XUMHUUYECKasi CBSI3b. BUabl XUMUYECKON CBA3M (KOBaJIEHTHAsI HETOJSPHAS U MOJIIpHAs, UOHHA,
MeTayuimueckas). MexaHu3mbl 00pa3oBaHUS KOBAJICHTHOW XHUMHUYECKOW CBA3M (OOMEHHBIH W JOHOPHO-aKIIENTOPHBIN).
Bonopoanas cBsA3b. BaneHTHOCTb. DIIEKTpOOTpULATENBHOCTh. CTENEHb OKUCIIEHHS. IOHBI: KATHOHBI U AaHHOHBI.

BemecTtBa MOJNEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOCHMSA. 3aKOH IIOCTOSHCTBA COCTaBa BEHIECTBA. [HIBI
KPUCTAUTNYECKUX PEIIETOK. 3aBUCUMOCTDh CBOKMCTBA BEILIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

IloHATHE O IUCTIEpCHBIX cucTeMax. VICTHHHBIE U KOJIIOMAHBIE pacTBOPbl. MaccoBast 10715 BelecTBa B pacTBOPE.

Knaccudukanus HeopraHmyeckux coeauHeHunid. HomeHknaTypa HEOpraHMYECKHX BEIIECTB. | eHeTHueckas CBSI3b
HEOPTaHUYECKHUX BEIIECTB, IPUHAICKANX K PA3IMYHBIM KJIaCCaM.



Xumunyeckasi peakuusa. Knaccuduxaiuss XMMHUUYECKHX pPEaKIUd B HEOPraHUYECKOW M OpPraHMYeCKOW XHMMHUHU. 3aKOH
COXPaHEHHS MACChI BEIIECTB, 3aKOH COXPAHEHUS W MIPEBPAILICHUS SHEPTUH IPU XUMHUUECKUX PEAKIHIX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pasznuyHbIx (axTopoB. OOpaTuMble peakiud. XUMHYECKOE pPaBHOBECHE.
@akTOpBI, BIUSIOIINE HA COCTOSTHUE XUMUYeCKoro paBHoBecus. [Ipunnun Jle [larenbe.

Onektponutrueckas nuccoruanus. CuiibHbIE U clladble AJeKTposuThl. Cpella BOAHBIX PACTBOPOB BEUIECTB: KHCIIAs,
HEWUTpaJbHAasl, MEIOYHAs.

OKUCIUTETLHO-BOCCTAHOBUTEIIHHBIE PEAKITUU.

OKCnepUMEHTAIbHBIE METOJbl M3YYEHMsI BEIIECTB M HMX MpeBpalleHuil: neMoHcTpanus tabmun «llepuoauyeckas
cuctemMa xumuueckux anemeHtoB . U. MenneneeBa», usyueHue mojieled KPUCTALTUYECKUX PEHIETOK, HAOMIOJACHUE U
OTMCaHUEe JEMOHCTPAIMOHHBIX U J1a0OPaTOPHBIX OMBITOB (pa3fiokKeHUE MEPOKCUIA BOAOPOAa B MPUCYTCTBUU KaTall3aTopa,
OTpENICJICHHE Cpelbl PAaCTBOPOB BEIIECTB C IOMOIIBID YHHMBEPCAJIBHOTO WHAUKATOpPA, PEAKIUM HOHHOTO OOMEHa),
MPOBEJICHUE MPAKTUUYECKON paboThl «BiusiHUE pa3audHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIun».

PacuérHble 3anaum.

Pacyétpl 0 ypaBHEHHUSIM XUMUUYECKUX PEAKLIHM, B TOM YUCIIE TEPMOXUMUUYECKHUE PACUYETHI, PACUETHI C UCITOJIb30BAHUEM
TIOHSITUS «MACCOBAsI AOJISI BEILIECTBAY.

Heoprannueckasi xumusi

Hemeranner. [lonoxenne HemetamioB B llepumoamueckon cucrteme xumuueckux sjaemeHtoB J[. M. MenpaeneeBa u
O0COOEHHOCTH CTPOCHHSI aTOMOB. PU3NUYECKHE CBOWCTBA HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (HAa MpUMEpE KUCIOpOoJa,
cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBAa BAXKHEHIIUX HEMETAJUIOB (TallOTEHOB, Cepbl, a3oTa, ¢ocdopa, yriaepojia U KpeMHHUs) U HX
coeIMHEHUN (OKCHUI0B, KUCIOPOCOACPIKAIUX KUCIOT, BOJOPOIHBIX COSTUHECHHUI).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUMU.

Meramnel. Ilonoxenne wmeramoB B Ilepuonnueckon cucreme xumudeckux oaeMmeHTtoB JI. WM. Menneneesa.
OCc0OEHHOCTH CTPOEHUs AIEKTPOHHBIX 000J0UueK aTroMOB MeTamioB. OOume ¢usnueckue cpoiicTBa mMeTasioB. CIUIaBbl
METAJIOB. DIIEKTPOXUMHYECKUN DS HAMIPSHKEHU METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXKHEWUIIIMX META/UIOB (HATpUM, Kalui, KadblUM, MarHui, aJlOMUHUM, IIUHK, XPOM, XKeJe30,
Me€J1b) U UX COSMHECHUM.

Ob61ue cnocoObl MoTy4eHust MeTauioB. [I[puMeHeHe MeTaslioB B OBITY U TEXHUKE.



DKCIepUMEHTAIbHBIE METOJIbl M3YUYEHHs BEIIECTB M UX MPEBPAICHUN: U3yYeHUE KOJUICKIUU «MeTamibl U CIUIaBbD»,
00pa3IOB HEMETAJUIOB, PEIICHUE OSKCIEPUMEHTAIbHBIX 3a/lad, HaOJNIOJACHUE U OMNUCAHUE JACMOHCTPAIMOHHBIX U
Ja00PATOPHBIX OIBITOB (B3aUMOICHCTBHE THIPOKCH 1A AIFOMUHUS C PACTBOPAMH KUCIIOT U IIIeIoueid, KaueCTBEHHbBIC PEaKIIuu
Ha KaTHOHBI METAILJIOB).

Pacuérurlie 3amaun.

Pacuérer Macchl BemecTBa wim 00bEMa Ta30B MO M3BECTHOMY KOJUYECTBY BEIECTBA, MAcce WM 00BEMY OTHOTO U3
YYacTBYIOIIMX B PEAKIMH BEIIECTB, pacu€Thl Macchl (00bEMa, KOJMUYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEIIIECTB UMEET MPUMECH.

XHUMHSA ¥ )KU3Hb

Ponp xumum B 0OOECMEUEHUM SKOJOTHYECKOM, SHEPreTHYECKON M MHUIIEBOM O€30MaCHOCTH, PAa3BUTHH MEIUIIMHBI.
[ToHsiTHE O HAYYHBIX METO/IAX MO3HAHUS BENIECTB U XUMUUECKUX PEAKIIHM.

[IpencraBienus: 00 00X HAYYHBIX MPUHIIMNAX TPOMBIIIIIEHHOTO MOTYYEHUs BaXKHEUIIIUX BEIIECTB.

YenmoBek B MHpE BEIIECTB M MATEPUANIOB: BAXKHECHUIIHUE CTPOUTEIIBHBIC MATEPHAIbl, KOHCTPYKIIMOHHBIE MaTE€pHaJbl,
KpPacKH, CTEKJIO, KepaMHKa, MaTepHUaJIbl I SJIEKTPOHUKH, HAaHOMAaTepUaJIbl, OpraHUYECKUE U MUHEPAJIbHBIE YI00pEHUSI.

Xumusi U 370pOBbhE€ YEJIOBEKA: MpaBuia HCIOJIb30BaHUS JIEKAPCTBEHHBIX IIpenapaToB, IpaBuiia 0€30MacHOTO
HCIIOJIb30BaHUs MPEMapaToB OLITOBON XMMHUHU B MOBCETHEBHOM KU3HMU.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexnpeIMeTHBIX CBSI3€HM MpU U3yYeHUHU OOIIel W HeopraHudeckod XuMuu B 11 Kiacce OoCyIiecTBIsSeTCs
yepe3 HKCIOJIb30BaHWE KaK OOIIMX €CTCCTBEHHO-HAYYHBIX TOHSATHM, TaK W TOHSTHH, SBISIIOIIUXCS CHUCTEMHBIMH IS
OTAEIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: Hay4yHbId (hakT, TUTIOTE3a, 3aKOH, TEOPUs, aHAIU3, CUHTE3, KilacCu(uKaiusi,
MIepUOANIHOCTD, HAOIOACHUE, DKCIICPUMEHT, MOACITUPOBAHUE, U3MEPECHHE, IBJICHHUE.

@dusukKa: mMaTepus, dHEPrus, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI, PAaJIHMOAKTUBHOCTb, MOJIEKYJIA,
SHEPIreTUYCCKUM YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOEe COCTOSIHUE BEIIeCTBa, (DU3UUECKUE BEIMUUHBI U €MHUIIBI UX
W3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, opraHuszM, 3KOcucTema, Ouocdepa, MaKpo- M MHUKPODJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B
OpraHHU3Me.

['eorpadusi: MuHEpabl, TOPHBIC TTOPOIBI, TIOJIE3HBIC UCKOMIAEMBbIE, TOITUBO, PECYPCHI.



TexHonorus: XUMHNYCCKas MNPOMBIINIJICHHOCTD, MCTAJIIyprusi, IMPpOU3BOACTBO CTPOUTCIIbHBIX MaTcpuaJoB,
CEIIBbCKOXO03SIMCTBECHHOC IMPON3BOACTBO, IMHUIICBAA ITPOMBIIIJICHHOCTD, (l)apMaLICBTI/I‘-ICCKaH IMPOMBINIJICHHOCTDb, IIPOU3BOJACTBO
KOCMCTHYCCKHX IIpCIiapaToB, IMPOU3BOACTBO KOHCTPYKIHUOHHBIX MaTCpUalioB, QJICKTPpOHHAaA IMPOMBINIJIICHHOCTD,
HaAHOTCXHOJIOT'HH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHUHN HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJbBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHS K pe3yjibTaTaM OCBOCHHSA OOYYAIOIIMMHUCSA MPOrpaMM CPETHETOo OOIIETo
oOpa3oBaHUs (JUYHOCTHBIM, METANpPEIMETHbIM M MNpeaMeTHbIM). HaydHo-meToaumyeckoil OCHOBOM Mg pa3pabOTKU
IUTAHUPYEMBIX PE3yJIbTaTOB OCBOEHHUSI MPOrPaMM CPEAHEro OOIIero oOpa3oBaHUS SBISETCS CUCTEMHO-IEATEIbHOCTHBIN
HOJXO/.

B COOTBETCTBUM C CHCTEMHO-AEATENBHOCTHBIM MOAX0J0M B CTPYKTYpE JINUHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS IIPEIMETA
«XuMUS» HA YPOBHE CPEHErO 00IEro 00pa30BaHUs BbIICIEHBI CIEIYIONINE COCTABISIONINE:

OCO3HaHWE OOYYalOIMMUCS POCCUMCKOM TpaKJAaHCKOM MAEHTUYHOCTH — TOTOBHOCTM K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH M CAMOOIPEIETICHUIO;

HaJINYUE MOTUBALUU K O0yUEHHUIO;

L[eJICHAIIPABJIEHHOE PAa3BUTUE BHYTPEHHUX YOEKIEHHH JIMYHOCTU HA OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX
Tpaauiuii 0a30BOI HAYKH XUMUH;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIIMXCA PYKOBOJICTBOBATHCS B CBOEH JESATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, IPUCYIIUMHU LETOCTHOW CUCTEME XUMUUECKOI0 00pa30BaHU;

HaJIMYMe MPAaBOCO3HAHUS FKOJIOTUYECKOM KYJIbTYPhl U CHOCOOHOCTH CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIE IJIaHbI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHHUS MpeaMera «XUMUsS» JOCTUTAIOTCS B €AMHCTBE YYEOHOM M BOCHUTATEIbHOU
NESTENbHOCTY B COOTBETCTBUUM C T'YMaHHCTUYECKHMH, COLIMOKYJIbTYPHBIMH, JAYXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHU U
ujeaJaMi POCCUMCKOTO TPaxJaHCKOro OOINEeCTBA, MPUHATHIMM B OOIIECTBE HOPMAMH U TMpPaBWIAMHU TOBEJICHUS,
CHOCOOCTBYIOUIMMHU MPOIIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHUSL 1 HDABCTBEHHOT'O CTAHOBJICHHUS JTMYHOCTH O0YYarOIINUXCSl.

JIMYHOCTHBIE Pe3yNabTaThl OCBOCHHS MpeaMeTa «XUMHs» OTPakaloT CPOPMHUPOBAHHOCTH OIbITa MO3HABATEIBHOW U
MPaKTUYECKOHN ACSITEIIbHOCTH 00YHAOIINXCS 110 Peasii3allii MPUHSTHIX B OOIIECTBE IIEHHOCTEM, B TOM YHCJIE B YaCTH:

1) rpasKIaHCKOTr0 BOCIMTAHMA

0CO3HaHUs 00YUYaAOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00A3aHHOCTEH, YBaXKEHHI K 3aKOHY U IPaBOMOPSIKY;

IIPEICTABIICHUS] O COLIMAJIBHBIX HOPMaxX U MTpaBUjIaX MEKINYHOCTHBIX OTHOILIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOM EATENBHOCTH MPH CO3JAAHUU YYEOHBIX MPOEKTOB, PEUICHHH YYEOHBIX H
IIO3HABATEJIbHBIX 3aJ1a4, BBIMOJIHEHUH XUMHUECKHUX KCIIEPUMEHTOB;



CIIOCOOHOCTH MOHUMATh M MNPUHUMATh MOTHBBI, HAMEPEHHUSI, JOTUKY M apryMEHThI JAPYTUX MPU aHAIU3€ Pa3IMUYHBIX
BUJIOB YUE€OHOM JIeATEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUA .

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJIEINIO0 OT€YECTBEHHOU XUMUH;

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPHUH M MPAKTHYECKOTO MPUMEHEHHSI XMMHUH, OCO3HAHHUS TOTO, YTO
JOCTH)KEHUS HAYKH €CTh Pe3yNbTaT IIUTENbHBIX HAOIIOICHUM, KPOMOTIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, MTOCTOSIHHOTO
TpyJla y4E€HBIX U MPAKTUKOB,;

WHTEpeca W TII03HABATEIHHBIX MOTHBOB B TMIOJIYYEHUHW M TIOCICAYIONIEM aHajdn3e HWHPOPMAIHMH O TIEPEIOBBIX
JOCTHKEHUAX COBPEMEHHON OTE€YECTBEHHOW XUMUHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallUW, CBSI3AHHBIE C XMMHYECKUMU SIBICHHUSIMHU, U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

TOTOBHOCTH OIIEHMBATh CBOE MOBEJECHUE U TTOCTYNKH CBOMX TOBAPUIIEH C MO3UIMIA HPABCTBEHHBIX U MIPABOBBIX HOPM U
OCO3HAHHUE MOCIIEICTBUI 3TUX MOCTYIKOB;

4) dopMupoBaHHS KYJbTYPbI 310POBbS:

MMOHUMAaHUsS IIEHHOCTEH 370pOBOr0 M 0€30macHOro 00pasza >KU3HM, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIICHUS K
COOCTBEHHOMY (hPM3UUYECKOMY U TICUXUYECKOMY 3/10POBbIO;

coOroficHUsT TpaBwi Oe3omacHOro oOpallleHHusl C BEIIeCTBaMU B OBITY, MOBCEAHEBHOW W3HU U B TPYJIOBOU
NEATEIbHOCTH;

MOHUMAaHUSl I[EHHOCTH TPAaBWJI WHAWBUAYAJLHOTO M KOJUIGKTUBHOTO O€30MAaCHOTO TOBEACHUS B CHUTYaIMsIX,
YIPOXKAIOIINX 30POBbIO U )KU3HU JIFOCH;

OCO3HAHMUSI TIOCJIC/ICTBUI U HEMPUATUSI BPEAHBIX MTPUBBIYEK (YIIOTPEOJIICHUS aJIKOTOJIs, HAPKOTUKOB, KypEeHHUS );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HCCIIEOBATEIIbCKON JCATEIBHOCTH, OOIIECTBEHHO IIOJIE3HOM,
TBOPYECKOW U IPYTUX BUAAX JEATECIbHOCTH;

YCTAHOBKM HA aKTMBHOE YYacCTHE€ B PEIICHUU MPAKTUYECKUX 3a7ad COI[MAJIBbHOW HANpaBJIEHHOCTH (B pamMKax CBOETrO
KJIacca, IIKOJIbI);

WHTEpeCa K TPAKTUYECKOMY H3YUYEHHUIO MPOQPECCUil pa3IMyHOTO poja, B TOM YHCIICE HAa OCHOBE IMPUMEHEHUS
MPEAMETHBIX 3HAHUI 110 XUMUH;



YBOKEHUS K TPYAY, JIOIAM TPYJa U PE3ybTaTaM TPYAOBOU NESATENbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIMBHUIYyaIbHOW TpaeKTOpUU oOpa3zoBaHus, Oyayiiel npodeccun U peaausainuu
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U MOTpeOHOCTEH
00IIIeCTBA;

6) 3K0JIOrH4eCKOro0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1[EJIECO00PA3HOT0 OTHOIICHUS K MIPUPOJE, KAK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHUS TJI00aJBHOTO XapaKTepa KOJIOTMYECKUX MpoOJieM, BIMSHUS 3KOHOMUYECKHX MPOIECCOB HA COCTOSHUE
MIPUPOTHON U COLMAIIBHOU CPELBI;

OCO3HaHUSI HEOOXOJMMOCTH WCHOJBb30BAHUS JOCTHKEHUW XUMHUU U1 PEIICHHS BOMPOCOB PalMOHAIBHOIO
[IPUPOAOIIOJIB30BAHNUS;

AKTUBHOI'O HENPUATUA IEHUCTBUHM, NPUHOCAIIMX BpPEI OKPYXKAIIIEH NPUPOLHON Cpene, YMEHHUS IIPOTHO3UPOBATH
HeOIaronpusITHbIE YKOJIOTHYECKUE TTOCIIEACTBUS MPEANPUHUMAEMbBIX IEUCTBUI U MPEJOTBPAIATh UX;

HaJIM4YUsl Pa3BUTOTO IKOJOTHYECKOTO MBIIUICHHS, dKOJOTHYECKONW KYJIBTYpPbI, ONIBITA IEATEIBHOCTH 3KOJIOTHYECKOU
HAIIpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAaTbCA MMHU B ITO3HABATEIbHOM, KOMMYHUKATUBHOM W COLHMAIBHOW NPAKTHKE,
CIIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOATH UICOJIOTHH XeMOhoouH;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOM
MPAKTUKHU;

MOHUMaHUs crneuu(UKd XMMHHM Kak HayKd, OCO3HaHHMs €€ poiidi B (OPMUPOBAHMHM PAUOHAIBHOIO HAYYHOIO
MBIIUICHHSI, CO3/IaHUM LEJIOCTHOTO MPEICTABICHUS 00 OKpYXKaloIleM MHpEe KaK O €IMHCTBE IMPHUPOAbl U YEJIOBEKa, B
MO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelieHu NpoOIeM COXpaHeHUs! IPUPOTHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XUMHUHU JUJII COBPEMEHHOW UMBWIM3AIMU: B €€ T'yMaHUCTHYECKOU
HaIpaBJICHHOCTH W BaXKHOM pPOJM B CO3JIaHMM HOBOM 0a3bl MAaTepUaIbHOM KYJIbTYpbl, PEIICHUU TJIOOAIBHBIX MpPoOJieM
YCTOMYUBOI'O Pa3BUTHS YEJIOBEYECTBA — ChIPHEBOM, SHEPTETUUECKOM, MUIIIEBON U DKOJIOTHYECKONU 0€301acCHOCTH, B Pa3BUTHU
MEIUIIMHBI, 00eCTIeYeHNH YCIOBUHN YCIIEUTHOTO TPYAa U 3KOJOTHYECKH KOM(DOPTHOM JKU3HH KaXKI0T0 YjieHa OOLIeCTBa;

€CTECTBEHHO-HAYYHOW I'PAMOTHOCTH: IOHMMAaHUs CYIIHOCTHM METOJNOB IIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUS U1l aHAM3a U OOBSICHEHUS SIBJICHUN OKPYXKaIOIIero Mupa u
MPOUCXOMSIIUX B HEM U3MEHEHHM, yMEHUS JleJaTh 0OOCHOBAHHBIE 3aKIIIOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS
JAHHBIX C [EJBIO MTOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMUYECKHE 3HAHUS ISl pEelIeHUs MpoOJIeM B PEasIbHbIX >KM3HEHHBIX
CUTYaIUSIX;
MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;
TOTOBHOCTH U CHOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHUIO, K aKTUBHOMY MOJIyYE€HHUIO HOBBIX
3HaHUU IO XMMHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;
MHTEpEca K 0COOEHHOCTAM TPY/ia B pa3INuHbIX chepax npodhecCuoHaIbHON AESTENbHOCTH.
METANPEJMETHBIE PE3YJIBTATHI

MertanpenMeTHbIE pe3yJIbTaThl OCBOCHMS y4eOHOro mpeameTra «XUMHUsS» Ha YPOBHE CpeaHEro oluiero oopazoBaHUs
BKJIFOYAIOT:

3HaUUMbIe JUISI  (POPMUPOBAHUSL MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEXKIAUCIUIUIMHAPHBIE  (MEXIIPEIMETHbIC)
oOllleHAayYHbIE TIOHATHS, OTPAXKAIOUIUE IIEJOCTHOCTh HAYYHOM KapTUHBI MHpa W CHeNU(UKYy METOI0B TMO3HAHUA,
HCIIOJB3YEeMbIX B E€CTECTBEHHBIX HaykaxX (Marepus, BEIIECTBO, SHEPIusl, sIBIEHUE, MPOIIECC, CHUCTEMa, Hay4dHbId (DaKT,
MIPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH, TEOPUs, UCCIIEIOBaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCAJIbHbIE Y4YeOHbIC JAEeUCTBUS (IIO3HABATENIbHBbIC, KOMMYHUKATHUBHBIE, DPETYJSITHBHBIC), OOECIEYMBAIOIINE
dhopmupoBaHue PYHKIIMOHATILHOW IPAMOTHOCTH M COIIMATBHON KOMITETCHITMH O0YyJaIOIINXCS;

CIIOCOOHOCTh OOYYAIOIIUXCS MCIOJIb30BaTh OCBOCHHBIC MEXKIUCHUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCalbHbIe yUeOHbIE IEUCTBUS B IO3HABATEIBHON U COLMATILHON MPAKTHKE.

MertanpenMeTHbie  pe3yJbTAaThl  OTPAKAIOT  OBJIAJCHUE  YHHUBEPCAJIbHBIMHU  Y4E€OHBIMU  TTO3HABaTEIbHBIMU,
KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JECHCTBUSIMMU.

OBJaeHne YHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbLHBIMY JAEHCTBUSIMH:

1) 6a3oBble JOrHYecKue JeCTBUSI:

CaMOCTOSITENIbHO (DOPMYJIMPOBATH M aKTyaJU3UpPOBaTh MPoOJIeMy, BCECTOPOHHE €€ paccCMaTpUBaTh;

ONpPENEIATh LEIH JCATEIbHOCTH, 3aJaBasl MapaMeTpbl W KPUTEPUM HX HJOCTHKEHUS, COOTHOCUTH PE3YJIbTAThHI
JNEATEIBHOCTH C MOCTABIICHHBIMU LICJISIMU;

HCMOJI30BaTh IMPU OCBOEHUH 3HAHWUW MPUEMBI JJOTHYECKOTO MBILIJICHHS — BBIACIATh XapaKTEPHbIC PU3HAKUA OHATHN U
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE MTOHATUS JUIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SBICHUM;

BBIOMpPATh OCHOBAHUS U KPUTEPHUU TSI KJIACCU(PUKAIIMKU BEIIECTB U XUMHUYECKUX PEAKIIHIA;

YCTaHaBJIMBATh NPUYMHHO-CIICICTBEHHBIE CBSI3U MEXK/y U3y4Ya€MbIMHU SIBIICHUSIMU;



CTPOUTH JIOTUYECKHE PACCYXACHHS (MHIYKTHBHBIC, NCTyKTUBHBIC, 1O AHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH H
POTHUBOPEYHS B pACCMATPUBAEMBIX SIBJICHUSX, (POPMYIUPOBATH BBIBOBI U 3aKIIFOUEHUS;

NPUMEHSTH B TIpollecce MO3HAHUSA, UCIOJIb3yeMble B XMMUU CHUMBOJIMUECKHE (3HAKOBBIE) MOJENH, MPeoOpa3oBhIBAThH
MOJICIIbHBIE TIPEACTABICHUS — XUMHWYECKHA 3HaK (CHMBOJ) JJIEMEHTa, XUMHUYecKas (opmysia, ypaBHEHHE XUMHUYECKON
peaKknuu — TPU PEIICHUH YyYeOHBIX ITO3HABATENBHBIX W TPAKTUYECKUX 3a/ad, MPUMEHSATh Ha3BaHHBIE MOJEIbHBIC
MPEICTABIICHUS JIJISl BBISIBJICHUS XapaKTEPHBIX MMPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIIUH.

2) 0a3oBbI€e MCCIIEI0BATEIbCKHE e CTBHUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIIHIA,

(dbopMyIHpOBaTh SN U 33/1a4d MCCIICIOBAHMUS, UCIIOJIb30BaTh MMOCTABIEHHBIC U CAMOCTOSTEIBHO COPMYITHPOBAHHEIE
BOIIPOCHl B KA4eCTBE HWHCTPYMEHTA TO3HAHWUS W OCHOBHI M1 (DOPMUPOBAHHUS THUIIOTE3BI TIO TMPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJI€Th  HaBBIKAMH  CAMOCTOSITENIBHOIO  TUIAHUPOBAHMUS W TPOBEIACHUS  YYCHUUYECKUX  OKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHHs HaOMIOJaTh 3a XOJOM TMpOIecca, CaMOCTOSITENIBHO MPOTHO3MPOBATh €ro  pe3yibTar,
dbopmyaupoBaTh 00OOIIEHWS] W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yJbTaTOB HKCCICIOBAHUSA, COCTaBIIAThH
000CHOBaHHBIN OTYET O MPOJIEITAHHON paboTE;

npUOOpeTaTh OMBIT YYCHHUYECKOM HCCIEAOBATENIbCKOM W TPOEKTHOW JeSTEIBHOCTH, MPOSBISTH CIIOCOOHOCTH U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIICHHUS MPAKTUYECKUX 3a]ad, NMPUMEHEHUIO Pa3IMYHBIX METOOB
MTO3HAHUA.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHUPOBAThCS B PA3IMYHBIX HCTOYHHUKAX HHPOpManuu (HAy4YHO-TIOMYJsApHAs JUTEpaTypa XUMHUYECKOTO
coliepKaHusi, CIpaBOYHBIE MocoOus, pecypchl MHTepHeTa), aHAIM3UPOBATh HHGOPMAIMIO PA3TMYHBIX BHIOB U (OpM
MIPEICTABIICHUSI, KPDUTHYECKH OIEHUBATh €€ JOCTOBEPHOCTh M HEMIPOTUBOPEUNBOCTB;

dbopMyIUpOBaTh 3aMpPOCHl U MPUMEHSTh Pa3JIMUHbIE METOJbI MPU MOUCKE U 0TOOpe MH(OpMaIMKU, HEOOXOIUMON IS
BBITIOJTHCHHS YICOHBIX 3a7a4 ONPEACIEHHOTO THTIA;

MpUOOpETaTh OMBIT HUCIOJIB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH M PA3JIMYHBIX TMOUCKOBBIX
CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMAJbHYIO (OpMYy TMpeAcTaBleHus HHpopMaiuu (cxeMmbl, rpadukd, JUarpaMMbl,
Ta0IUIIbI, PUCYHKH U IPYTHUE);

WCIIOJIh30BaTh HAYYHBIM S3BIK B KA4eCTBE CPEACTBa TpW paboTe C XUMHUYECKONW WHGPOpMAIMEH: MPUMEHSThH
MEXIpeIMETHbBIC ((PU3HMUECKIEe M MAaTEMAaTHUECKIE) 3HAKA U CUMBOJIBI, (DOPMYJITBI, a00peBUATYPhI, HOMEHKIIATYPY;



MCIIOJIb30BaTh U MPEo0Pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATTISITHOCTH.

OgBjaeHue YHMBEPCAJIbLHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

3a/laBaTh BONPOCHI MO CYIIECTBY OOCYyX JaeMoil TeMbl B XOJ€ Aualora W/WIM JUCKYCCHH, BBICKA3bIBATh WJICH,
bopMynpoBaTh CBOM MPEIJIOKEHNSI OTHOCUTENHFHO BBITTOJHEHUS MPEJI0KEHHOH 3a/1a4u;

BBICTYNIaTh C TMPE3EHTAllMell pe3yNbTaTOB TO3HABATENbHOW JEATEIBHOCTH, MOJYYEHHBIX CaMOCTOSTENIHO WU
COBMECTHO CO CBEPCTHUKAMH MPU BBHIMOJIHEHUU XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHYECKOW padOThl MO HCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEILECTB, pealu3alii y4eOHOTO MpoeKTa U (HOPMYIUPOBATh BBIBOABI MO pe3yibTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM ITyTEM COrJIacoBaHUs MO3ULMHI B X0J€ 00CYKIEHHUSI 1 0OMEHA MHEHUSIMU.

OBnajgeHune yHUBEPCAJbLHBIMHU PEryISTUBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIFHO TJIAHUPOBATH U OCYIIECTBIATH CBOIO TO3HABATENBHYIO JEATEIBHOCTD, ONPEAeTsisa e€ e U 3aJayH,
KOHTPOJIUPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh IPEAJaraeMblil ajaroputM JAEWCTBUNA NpPU BBINOIHEHUU
y4eOHBIX M HCCIIEIOBATENBCKUX 3aJ1a4, BEIOUpaTh Hanbosee 3(hPEeKTUBHBIN CIIOCOO WX PEIICHUS ¢ YYETOM MOTYyUEHUs HOBBIX
3HAHUU O BEIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEILHOCTH HAa OCHOBE CaMOaHalIM3a U CaMOOIICHKH.

NPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca « OpraHnyeckas XUMusD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MIPEICTABICHUN 0 XUMUUECKOU COCTABJISIONIEH €CTECTBEHHO-HAYUYHON KAPTUHBI MUPA, POJIU XUMHUH
B MO3HAHUM SIBJIICHUN MPUPOJIbI, B POPMUPOBAHUU MBIIUICHUS W KYJIbTYPhI JIMYHOCTH, €€ (HYHKIIMOHATIHLHOW TPaMOTHOCTH,
HEOOXOAMMON JJIS PEIICHUs] MPAKTUYECKUX 3a7a4 W DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 370POBBIO U
NIPUPOTHOM CpEJE;

BJIQJICHUE CHUCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOIINE MOHITHUS (XUMHUYECKUN DJIEMEHT,
aToM, DJICKTPOHHAsI 000JI0UYKA aTOMa, MOJIEKYJIa, BaJIECHTHOCTh, SJIEKTPOOTPUIIATEIHPHOCTD, XUMUYECKasl CBsI3b, CTPYKTYpHAas
dbopmyna (pa3BépHyTast U COKpaIIEHHAs ), MOJIb, MOJISIpPHAS Macca, MOJISIPHBIN 00bEM, YIIIEPOIHBIN CKeNeT, (PYyHKITMOHAIbHAS
IpyIIa, paavKajl, U30MEPHUS, U30MEPBL, TOMOJOTUYECKUN pANl, TOMOJIOTH, YIJIEBOJAOPOMABI, KHUCIOPOJA U a30TCOAEpKAIHE
COEIMHEHUS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBbIE COCIMHEHHUS); TEOPUU M 3aKOHBI (Teopus
CTpOEHHUs OpraHnyeckux Bemects A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
A3bIK XMMHWHW;, MUPOBO33PECHUECKHUE 3HAHUS, JIEKAIIME B OCHOBE IMMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTM XUMHYECKHX



ABIIEHUH, (DAaKTOJIOTMYECKHUE CBEICHHS O CBOWCTBAX, COCTaBe, IMOJYYCHUH M O€30MacCHOM HCIHOJIb30BAaHUU BAKHEHIINX
OpPraHUYECKUX BEILECTB B OBITY U MPAKTHUUYECKOM 1EATEIbHOCTH YEIOBEKA,

C()OPMUPOBAHHOCTb YMEHUH BBIABIATh XApaKTEpPHbIE NPHU3HAKUM MOHATHM, YCTAaHABIMBATH WX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA MIPU ONMMCAHUM COCTaBa, CTPOEHUS U MPEBPAILICHU OPraHnYECKUX COEIMHEHHI;

c(hOpPMUPOBAHHOCTh YMEHUH UCTIOIH30BaTh XMMHUYECKYIO CUMBOJIUKY JUISI COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEépHyTOM, COKpaIEHHOMN) (POPMYJI OPraHNYECKUX BEIIECTB U YPaBHEHUM XMMHUYECKUX peakUui, N3r0TaBIMBaTh MOJIEIH
MOJIEKYJI OPTaHUYECKUX BEIIECTB JUISl MIUTIOCTPALMM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTAHABIMBATh MPHHAJICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB MO UX COCTaBY U
CTPOCHMIO K ONPEAECIEHHOMY KJIAcCy/TpyIIle COEIMHEHUH (YIIeBOAOPOABI, KUCIOPOJ U a30TCOAEpKAIIUE COEIUHEHUS,
BBICOKOMOJICKYJISIDHBIE COEIMHEHUs), JaBaTh WM Ha3BaHUs Mo cucrematudeckord HomeHknatype (IUPAC), a rtaxke
IPUBOJUTH TPUBHAJIBHBIE HA3BAaHUS OTAEIbHBIX OPraHMYECKHUX BEUIECTB (ITWUJICH, MPOMNMIEH, AleTHJIEH, 3TUJIEHIJIUKOIb,
rUuepuH, ¢GeHos, (QopManblIerujl, amerajibAerujl, MypaBbUHAas KHUCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHUCIOTA,
CTEapUHOBAs KUCJIOTA, III0K03a, PpyKTO3a, Kpaxmall, LeJIIHI03a, TIULUH);

c(OPMHUPOBAHHOCTh YMEHUS ONPENEATh BHUABI XMMHUYECKON CBSA3M B OpPraHMYECKUX COEIMHEHUAX (OJMHApHBIE U
KpaTHbIE);

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH MOJOKEHUSI TEOPUM CTPOEHUSI opraHnyeckux BemiectB A. M. byrneposa s
OOBSICHEHHSI 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOEHHUE, (PU3UUYECKHME M XUMHUYECKHME CBOMCTBA THUIIMYHBIX
MpeICTaBUTENCH Pa3UYHBIX KJIACCOB OPTaHMUYECKUX BEIIECTB (METaH, dTaH, STWUJICH, MPONWIEH, aleTwuieH, Oyraauen-1,3,
MeTminOyTaaueH-1,3, 6eH305, METaHOJ, 3TaHOJ, STUJICHIJIUKOJb, TIMIEPUH, (DEHOI, alleTaabAeTua, MypaBbUHas U YKCyCHasl
KHCJIOTBI, TJIFOKO3a, KpaxMall, HEJUIF0JI03a, AMUHOYKCYCHAsl KUCJIO0TAa), WIUIFOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HUMH
YPaBHEHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCTIOJIb30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKT€pPU30BATh UCTOUYHUKH YTJIEBOJOPOIHOTO ChIpbs (HE(Th, MPUPOIHBIN Ta3, yroib),
CIOCOOBI UX NEPEPadOTKU U MPAKTUUECKOE MPUMEHEHUE MPOIYKTOB MEepepadOTKU;

c(OpPMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYHUCICHHUS MO XUMHUYECKUM YpaBHEHHMAM (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BELIECTBA WM MPOAYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WM
IPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHUM BIIAJETh CUCTEMON 3HAHUW 00 OCHOBHBIX METOAAaX HAYYHOTO MO3HAHUS, UCIOIb3YEMBIX B
XUMUU TpPU H3YYEHHH BEIIECTB M XMMHUYECKHX SBJICHHM (HAOIIOAEHUE, W3MEpPEHUE, HKCIEPUMEHT, MOJEIUPOBAHUE),



HCMOJIb30BaTh CUCTEMHbBIE XUMUYECKNE 3HAHUS JJIS1 IPUHATHS PEIIEHUNA B KOHKP €THBIX )KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHHEM;

c(OpMHUPOBAHHOCTh YMEHHH COONIOAATh MpaBHJia TOJIb30BAHUS XMMHYECKOM TMOCylnod U J1abopaTOpHBIM
o0Opy/IoBaHUEM, a TakKe IMpaBuiia OOpalleHUs] C BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIMSMU TO BBIIOJTHEHUIO
1a00pPATOPHBIX XUMUYECKUX OIBITOB,;

c(hOpMHUPOBAHHOCTh YMEHHUI TUIAHUPOBATH U BBHINOJHATH XUMUYECKUN SKCIIEPUMEHT (IIPEeBpAIllEHUs OPraHUYeCKHUX
BEILIECTB IIPU HArpEBaHUU, MOJYUYCHUE ITUICHA U U3YUYEHHUE €r0 CBOWMCTB, KAUECTBEHHBIE PEAKIIMM OPraHUYECKUX BELIECTB,
JeHaTyparys OSIKOB TPU HArpPEBaHUH, IBETHBIE PEAKITUU OCIIKOB) B COOTBETCTBUH C TIPABUIIAMH TEXHUKH 0€30IMaCHOCTH TIPH
oOpallleHUH C BEHIECTBAMHU U Ja0OpaTOPHBIM OOOPYJIOBAHUEM, MPEACTABIATh PE3yJbTaThl XUMHUUYECKOTO SKCIEPUMEHTA B
(dhopme 3anucu ypaBHEHUM COOTBETCTBYIOIIUX PeaKUii 1 (OpMyYTUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUM KPUTUYECKH aHAJU3UPOBATh XMMHUYECKYIO HH(POpPMAIIUIO, MMOIYy4aeMyH) M3 Pa3HBIX
HMCTOYHUKOB (CpeICTBA MacCcoBOM nH(popManuu, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUHN COOJIIOAATH MPABWIIA 3KOJIOTHUECKH LEIeCO00pa3HOro IMOBEIEHUS B OBITY U TPYJOBOM
NEATENBHOCTH B MLENSAX COXPAHEHUSI CBOErO0 3J0POBbS M OKPYXKAIOUIEW NPUPOJHON Cpeabl, OCO3HABATh OIMACHOCTH
BO3/CHUCTBUSI HA KUBBIE OPTaHU3MBbI ONPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMas cMbicia nokaszareis [IJIK, noscHsTe Ha
puMepax CrocoObl YMEHbIIICHUS U IPEAOTBPAICHUS UX BPETHOTO BO3/ICHCTBUS Ha OPTaHU3M YEJIOBEKA;

Ui OOy4YaroIIMXCAd C OTPAHMYECHHBIMU BO3MOXKHOCTSIMU 3JI0pPOBbsSl: yMEHHE NPHUMEHSTh 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJICHUI;

JUTSL CJIETIBIX M CHA0O0BUIAIIMX OOYyHaIOLIUXCs: YMEHUE UCIIOJIb30BaTh PelbeHO-TOUECUHYIO cucTeMy o0o3HaueHui JI.
bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHbIe pe3yabTaThl OCBOEHUS Kypca «OO0I1as 1 HeopraHuuecKasi XUMUs OTpaxaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpA, POJIH
XUMUU B TO3HAHUU SBJICHUM NpUpOIbl, B (HOPMHUPOBAHWM MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIbHOU
IrPaMOTHOCTH, HEOOXOJUMOM NJIsi peleHs] MPaKTUYECKUX 337ad U IKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3I0POBBIO U IIPUPOAHOU CPEE;

BJIAZICHUE CHCTEMOM XMMHUYECKHX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOMNOJATAIOUINE MOHATUS (XUMUYECKUN IIIEMEHT,
aToM, W30TOM, S-, P-, d- DIIEKTPOHHBIE OPOWTAIM aTOMOB, WOH, MOJIEKYJa, MOJb, MOJISIPHBIH OOBEM, BaJCHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKHUCIIEHUS, XUMHUYECKasl CBSA3b (KOBAJECHTHAs, MOHHAs, METAJUIMYECKAs, BOJOPOIHAs),



KPUCTAJUINYECKAsT PEIIETKA, THUIBI XMUMHYECKHX PEAKLUUN, PACTBOP, JIEKTPOJUTHI, HEIEKTPOJMUTHI, IIEKTPOIUTHYECKAS
JUCCOLIMALINS, OKUCITUTENh, BOCCTAHOBUTENb, CKOPOCTh XUMUYECKON peaKIui, XUMUYECKOE paBHOBECHE); TEOPUU U 3aKOHBI
(Teopus BNEKTPOIUTUYECKON AHUCCOLMalnu, nepuoandeckuii 3akon J. M. MenaeneeBa, 3aKk0H COXpaHEHUS MAacChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBpAICHUS SHEPTUU MPU XUMUUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMMUH,
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIWE B OCHOBE ITIOHMMAHUS NPUYMHHOCTH M CHCTEMHOCTHM XMMHUYECKUX SIBICHUM,
(haKTOJIOTMYECKHE CBEICHHS O CBOMCTBAX, COCTABE, MOMYUYEHUU U O€30MIaCHOM UCIOJIb30BAaHUU BAKHEHIITMX HEOPTAHUUYECKHUX
BEIIECTB B OBITY U MPAKTUUYECKON JIEATETbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCT, YMEHUW BBISIBJIATh XapaKTEPHBIC TPU3HAKKA TOHATHHA, YCTAHABIWBATh MX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS MIPYU ONMCAHUY HEOPTaHWYECKUX BELIECTB U UX NTPEBPALLICHUN;

c(hOpMHPOBAHHOCTh YMEHUI HCMOIb30BATh XUMHUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS (DOPMYJ BELECTB U yPABHEHUI
XUMHUYECKUX peakiuii, cuctemarndeckyro HomeHkIaTypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIEIBHBIX HEOPTaHUYECKUX
BeleCTB (yrapHblii ra3, yriaeKUCIbli ra3, aMMHaK, TaiméHas u3BeCTh, HeTaléHas U3BECTh, MUThEBAS COJ/IA, TUPUT U JIPyTHUE);

c(OpMHUPOBAHHOCTh YMEHUI ONpPEAENIATh BAJIEGHTHOCTh U CTEIIEHb OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB B COCIMHEHHSIX
pPa3IMYHOrO COCTaBa, BUJ XMMHYECKOW CBsSI3U (KOBaJleHTHAsl, MIOHHAs, METAJUIMYECKas, BOJOPOJHAs1) B COCIMHEHUSAX, THI
KPUCTAJUTMYECKON PeIETKH KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJIEKYJIsipHasi, HOHHAs, METAINTHYECKast), XapakTep Cpeabl B
BOJIHBIX PacCTBOpax HEOPraHUYECKUX COECAUHECHUN;

c(hOpPMHUPOBAHHOCT, YMEHHMM YCTaHABIMBATh NPHUHAMJCKHOCTh HEOPraHWYECKUX BEHIECTB IO HUX COCTaBy K
onpenen€éHHOMY KJaccy/Tpynie COeAMHEHUI (MPOCThie BEUIECTBA — METAIIbI U HEMETAJUIbl, OKCUJIbl, OCHOBaHUS, KUCIOTHI,
am(poTepHbIEC TUAPOKCUIBI, COJIH);

c(hopMHUPOBAHHOCTh YMEHHMM pacKphIBaTh CMBICH Iepuoaudeckoro 3akona [[. 1. MenaeneeBa u 1eMOHCTPHPOBATH €TI0
CUCTEMATHU3HUPYIOIIYIO, OOBSICHUTEIbHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEPU30BaTh JIEKTPOHHOE CTPOCHUE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepuoos
[Tepuonnyeckoit cuctembl xumuueckux syeMeHToB J[. M. MeHzaeneeBa, MCHOB3ys TOHATUS «S-, P-, O-3JCKTpOHHBIC
opOuTaNM», «IHEPreTUYECKUe YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U UX
COEMHEHUH T10 neproaam u rpynnam [lepuoguueckont cucreMbl xuMmuueckux 3semeHToB . 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHUECKHE CBOMCTBA HEOPraHUYECKUX BEIIECTB
PAa3IMYHBIX KJIACCOB, MOATBEPXKIATh CYLIECTBOBAHUE TI'€HETUYECKOW CBSA3M MEXKAY HEOPraHUYECKUMHU BELIECTBAMU C
MOMOIIbIO YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIUN;



c(OpPMUPOBAHHOCTh YMEHUS KJIacCU(UIMPOBATh XUMUUECKHE PEAKIUU M0 Pa3IMYHBIM MPU3HAKAM (YUCIY U COCTaBY
pearupyomux BEIIECTB, TEIUIOBOMY 3(@eKTy peakuuu, U3MEHEHHMIO CTEIEHEH OKUCIEHMs DJIEMEHTOB, OOpaTUMOCTH
peaxkiuy, y4acTUIO KaTajau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHHI COCTABIISATH YPAaBHEHUS PEAKLMN Pa3IMYHBIX TUIIOB, MOJHBIE U COKpAIIEHHbBIE YPaBHEHUS
peakunii HOHHOTO OOMEHa, YUYUTHIBAs YCIOBHUS, IPU KOTOPBIX ATH PEAKLUU UIAYT IO KOHIIA;

COPMUPOBAHHOCTh ~YMEHHUH MPOBOAUTH pEaKUUu, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTaB  Pa3JIMYHbIX
HEOPraHWYECKUX BELIECTB, PACIIO3HABATH OIBITHBIM IIYTEM MOHBI, IPUCYTCTBYIOLINE B BOAHBIX PACTBOPAX HEOPraHUYECKUX
BELIECTB;

c()OPMUPOBAHHOCTh YMEHHMHM paCKpbIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUSI 2JIEKTPOHHOIO OaaHca ATUX PEaKIU;

c(OPMUPOBAHHOCTb YMEHUU OOBSICHITH 3aBUCHUMOCTH CKOPOCTH XMMHMUYECKOH peakuuu OT pPa3IMYHbIX (HaKTOPOB;
XapakTep CMEIEHUS] XUMUYECKOTO0 PaBHOBECHSI B 3aBUCUMOCTH OT BHeIIHero Bo3aeicTus (mpunuui Jle [llarense);

c()OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHMHYECKHUE IIPOLECCHI, JIEkKAIIME B OCHOBE MPOMBIIUIEHHOTO
MOJIyYeHHUs] CEPHOM KHMCIIOThI, aMMHaKa, a Takke CPOPMUPOBAHHOCTH MPEACTaBICHUI 00 OOLIMX HAYYHBIX NPHUHIMIAX U
HKOJIOTMYECKUX MPpoOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHM MPOBOAUTH BBIUUCICHHSI C HCIOIb30BAHUEM IMOHATHSI «MaccoBas JOJs BEIeCTBa B
pacTBope», 00BEMHBIX OTHOILIEHHUM ra30B MpU XMMHUUYECKUX PEaKLHUsAX, MAcChl BEIIECTBA WM 00BbEMa ra3oB MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OJHOIO M3 y4aCTBYIOUIMX B PEAKIMM BEILECTB, TEIJIOBOrO AP (eKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, MPEBPAIICHUS U COXPAHEHUS SHEPTUU;

cOPMUPOBAHHOCTh yYMEHHH cOOJIOAaTh MpaBWia TOJb30BAaHUS XUMHUYECKOW TOCYyAOM U J1a00paTOPHBIM
o0opynoBaHuEM, a TaKXke NpaBuia oOpallleHHs C BEIIeCTBAMU B COOTBETCTBHM C HMHCTPYKIUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI TIAHUPOBATH U BBIMOJIHATh XUMUYECKUI SKCIIEPUMEHT (pa3iioKeHUe MepoOKCHIa BOAOPOaa
B NPUCYTCTBUU KaTaJln3aTopa, ONPEEICHUE CPEIbl pACTBOPOB BELIECTB C MOMOIIbIO YHUBEPCATBHOTO MHAUKATOPA, BIUSIHUAE
pa3INyYHbIX (PAKTOPOB HA CKOPOCTh XMMHUUECKON peakiuy, peakiii HOHHOTO 0OMEHa, KaueCTBEHHBIE peaklMU Ha CyJbdaT-,
KapOOHAaT- W XJOPUA-AHHOHBI, HA KAaTUOH AMMOHMS, PELIEHUE HKCIIEPUMEHTAIbHBIX 3a1ad 1o TeMaMm «Meramuib» H
«Hemeramib») B COOTBETCTBUU C NPAaBUIAMHM TEXHUKU OE30MACHOCTH NPU OOPALEHUHM C BEIIECTBAMHU U JIaOOpATOPHBIM
00opyZ0BaHUEM, MPEACTABIATh PE3yIbTaThl XMMHUUYECKOTO 3KCIEpUMEHTa B (hOpME 3aMKMCH YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIHPOBATH BHIBOABI HA OCHOBE 3TUX PE3YJIHTATOB;



c(hOpPMHUPOBAHHOCTh YMCHHM KPUTUYECKH AHAJU3UPOBATH XHMHUYECKYI0 HWH(POPMAIUIO, TMOIYYaeMyH0 M3 Pa3HBIX
MCTOYHHUKOB (CpeACTBAa MAaCCOBOM KOMMYHUKAIUU, UHTEPHET U IpYyTrux);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATH MpPaBUIIA PKOJOTHUYECKH II€JeCO00pa3HOro MOBEACHUS] B OBITY U TPYAOBOM
NEATENIbHOCTU B LENSAX COXPAHEHUSI CBOETO 3J0POBbS M OKPYXKAIOWIEW NPUPOJHOM Cpeabl, OCO3HABaTh OIMACHOCTH
BO3J/ICICTBUSI HA KUBbIE OPraHU3MbI OMpPEACIEHHBIX BEIIECTB, MOHMMAas cMbica noka3arens [1/IK, moscusaTe Ha nmpumepax
CIIOCOOBI YMEHBIIEHUS U TTPEIOTBPAIICHHS UX BPEHOTO BO3JICHCTBUS Ha OPTaHU3M UYEJIOBEKA;

UIsi OOy4YaroIIMXCAd C OrPAHMYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbsl: yMEHHE NPUMEHSTh 3HAHUS 00 OCHOBHBIX
JTOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBJIICHUIA;

JUISL CIIETIBIX U CIa0OBUAIIUX OOYUYaIONIUXCS: YMEHHUE HCIOJIL30BaTh pelbePHO-TOUCUHYIO cucTeMy oOo3HaueHuit JI.
Bpaitns nns 3anucu xuMuueckux Gopmyl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudgposbie)
Ne n/m Kontpoabnsie  IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIe
padoThI padoThI pecypenI
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCcKOi XUMHUH
[Ipenmet oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COCAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Pa3nes 2. Yriesogopoasbl
2.1 [IpenenpHBIE YTIEBOIOPOIBI — aTKaHbI 2
29 HenpenenbHble yriaeBOIOPOIbI: ATKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2
24 [TpupogHBIE HICTOYHUKH YTIEBOIOPOIOB U 3 1
ux nepepadoTka
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
3.1 Craptel. Denou 3
39 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrineBoasl 3 1
Hroro no paszneny 13

Pasznea 4. A3oTconepxaiye opraHudecKkue coe{uHeHust




4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro mo pazueny 3
Pa3zgea 5. BoicokoMosieKyasipHbIE COeIMNHEHU S

5.1 [Tnactmaccel. Kayuyku. Boiokna 2
Hroro o pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypcsbl
Pa3znea 1. TeopeTuyeckue 0CHOBbBI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH
11 u Ilepnonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneepa
12 CrpoeHnue BeniectBa. MHOrooOpasue 4
' BEILIECTB
1.3 XUMHYECKUE PEAKIIUN 6 1 1
Hroro o pasneny 13
Pa3nes 2. Heoprannyeckasi XuMust
2.1 Mertamibl 6 1
2.2 Hewmeramibl 9 1
53 CBs13b HEOPTaHUYECKUX M OPTAHHMYECKUX 9
' BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 3







HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne n/m Tema ypoka Kontpoabubie IIpakTuueckue Aara unpponbie
Bcero u3ydeHusi o0pa3oBaTesIbHbIE
padoThI padoThI pecypenI
1 [Ipenmet oprannyecko XumMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopus cTpoeHHs] OpraHUYECKUX
2 coequHeHuniit A. M. bytieposa, eé 1
OCHOBHBI€ TOJIOKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuyeckux BemiectB. Homenkinarypa 1
(cucTematuyeckasi) U TPUBHUAIbHbIE
Ha3BaHMsI OPraHNYECKUX BELIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMUYECKUH PsijL
5 MeraH u 3TaH — npocTenIne 1
MIPE/ICTaBUTENN aJTKaHOB
6 AJTIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
- DTWIEH U NPONUJIEH — MPOCTEUIIINE 1
MIPEICTaBUTENH aJIKEHOB
3 [IpakTuyeckas padora Ne 1. «Ilomyuenue 1 1
STWIEHA U U3yYEHHUE €T0 CBOMCTB
Aunkaguensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CUHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHYECKHH psAl. ATIETHIIEH —
MPOCTEHIINH PECTaBUTEIb AIKMHOB

11 Beluncnenus no ypaBHEHHUIO XUMHUYECKOU
peakuuu

12 ApeHsl: 6eH301 U TOIyod. TOKCUYHOCTb
apeHoB

13 I'eneTnueckas cBsi3b YIJI€BOJIOPOJIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoIHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MIPOAYKTHI €€ repepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
ras3pl, He()Th U MPOAYKTHI €€ epepaboTKu

16 KonrtponbHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIe OTHOATOMHBIE CITUPTHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBL, (PU3NYECKUE
U XMMHUYECKNE CBOMCTBA, IPUMEHEHNE

20 Anpnernpl: GopmManbaerus u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTuyeckas padora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTeapI/IHOBaH " OJICMHOBAsA KHCJIOThI, KaK

23 MPECTaBUTENN BBICIINX KapOOHOBBIX
KHUCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee IeHCTBHE
CrnosxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMOJIOTHYECKast POJIb KHUPOB
VYTaeBopl: COCTaB, Kiaccudukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpykTo3a, caxaposa

08 Kpaxmai u 11e/uit05103a Kak mpupoIHbIe
MOJIUMEPBI
Kontposnbnas paboTta mo pazaery

29 «Kucnopoacoaepxaiiue opraHudecKre
COCIMHEHUS

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHCIIOTBI KaKk aM(pOTEpHBIC

31 OpPraHUYECKUE COCTUHEHUS, UX
Oouosnorudeckoe 3HadeHue. [lentumbt

39 benku kak npupoHbIe
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OCHOBHBIC TIOHATHS XUMHU
BBICOKOMOJICKYJISIPHBIX COCTMHECHUIN

34 OCHOBHBIE METOLI CHHTE3A




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTYypaIysi aTOMOB

[Tepuonnueckuii 3akoH u [leprnonnueckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MeneneeBa, ux CBSI3b C COBPEMEHHOM
TEOPHEI CTPOEHUSI aTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHHSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpyImiaM v nepuojaam. 3HaueHue
MIEPUOJNYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB J[.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBAJICHTHOM CBS3H. BOI[OpO,[[Haﬂ CBA3b

BaneHnTHOCTb. DNEKTPOOTPUIIATETBLHOCTb.
Crenenb okucieHus. Bemecra
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTpOEHUS

[loHsiTHE O NTUCTIEPCHBIX CHCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10114 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHMYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUH.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUS SHEPTUU IPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[TpakTuyeckas pabora Ne 1. «Bausiaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIIun»

Dnektponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIiaBoB U pacTBOPOB COJIEHN

KonrtponbHas pabora 1o pasaeny
«TeOpeTI/I‘-ICCKI/Ie OCHOBBI XUMHUN»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XUMHUYEeCKuX dnemMeHToB /. 1.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METaJIJI0B




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XHWMHYECKUE CBOMCTBA XpOMa, MEAN B MX
COETUHEHUN

XUMHYECKHE CBOMCTBA LIMHKA, JKeJIe3a U UX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonuueckoit cucTeMe XUMUYECKUX
anemenToB M. . MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
AnnoTtponusi HEMEeTauIoB (Ha mpumepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XUMHUYECKHE CBOMCTBA raJION€HOB, CEPhI M X
COCIMHEHUI

23

XuMudeckue cBoKcTBa a3oTa, (hocodpa u ux
COETUHEHUN

24

XUMHUYEeCKUEe CBOMCTBA yIiiepo/ia, KPEMHHUS U
HUX COeIUHEHNN

25

[IprMmeHeHne BaXKHEUIINX HEMETAIIOB U UX
COeIUHEHUN

26

O06001IeHre ¥ cucTeEMaTH3alus 3HaHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTanmsl"»

08 KonTtponbHas pabora no remam «MeTtamib» 1
n «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBAHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEIIECTB
Ponp xuMun B o0eciedeHUU SKOJIOTHYECKOM,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
[IpencraBnenus o0 oOIUX HAYYHBIX

32 MPUHLIMIIAX TPOMBILIUIEHHOTO IMOTY4YEeHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTEpPHAJIOB

34 XUMHUS U 30pOBbE YEJIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O IIPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumusi, 10 knacc/ 'abpuensa O.C., OO1IecTBO ¢ OrpaHuueHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkiinonepHoe
obmectBo «M3narenscTBO «IIpocBeiienne»

* Xumus, 11 xmace/ I'abpuensa O.C., OOIIECTBO ¢ OrpaHUYEHHON 0TBETCTBEHHOCTHIO «/[PODAY; AKiimoHepHOE OOIIECTBO
«3narensctBO «lIpocBemienne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YYUUTEJIA

Xumus, 10 knacc/ IN'abpuensn O.C., O61IeCTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY; AKIIMOHEpHOE OOIIECTBO
«M3narenbctBO «IIpocBemeHue)

Xumus, 11 knace/ T'abpuensu O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «JIPODAY; AKiimoHepHoe oOIecTBO
«M3parenbctBo «IIpocBenienne»

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

[Irpokuit BEIOOP MEKTPOHHBIX MOCOOUHN MPEACTABIICH B €IMHOM KOJUIEKIIUU HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB:

http://school-collection.edu.ru/

https://resh.edu.ru/

https://infourok.ru/ Mudoypoxk

https://www.yaklass.ru Sknacc

https://edu.skysmart.ru/ Cmapt TeTpaap



http://school-collection.edu.ru/
https://resh.edu.ru/
https://infourok.ru/
https://www.yaklass.ru/
https://edu.skysmart.ru/




