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HOACHUTEJIBHAS 3AIIUCKA

[TporpammMa 1o XMMHH Ha YPOBHE CPEIHET0 001Iero o0pazoBaHus pazpadoTaHa HA OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannn,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbI CPEIHEro
obmero ooOpazoanusi (DPOIlI COQO), npencrabieHHbix B DenepasbHOM TOCyIapCTBEHHOM
oOpa3zoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IMpeamMera
«Xumuss» B 0o0pa3oBaTelbHBIX OpraHm3anusx Poccuiickoit dexepanuu, pealn3yrOIMNUX
OCHOBHBbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEeHHH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pa0OTKe MpOorpaMMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0O0y4eHUs, BOCIIUTAHUS U PA3BUTUS OOYYAIOIIMXCS CPEICTBAMH y4eOHOTO MpeaMera
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTaBWJIM KOHLENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMs, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJy4aeMOE€  BBITYCKHHUKaMU  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHWMHUYECKOro 00pa3oBaHus. OTH LEHHOCTU
KacaroTcsl TIO3HAHUS 3aKOHOB IMPHPOJIBI, (POPMUPOBAHHUS MHUPOBO33PEHHS M OOLIEH KyJIbTYpPHI
YeNOBeKa, a TaKKEe DKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
npUpoaHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 0O0YJArOIIMXCS Ha YPOBHE CPEAHETO
oO1rero 0oOpa3oBaHusl CpeACTBAMH Y4eOHOTro mpeamera «XuMus», COAEPKaHHEe U MOCTPOCHUE
KOTOPOTO ONpEAENCHBl B MpOrpaMMe O XHMHH C Y4ETOM CHenu(pUKH HAyKd XHMHH, &
3HAYEHUS B MMO3HAHUU MPHUPOJBI U B MAaTEPUAIBHOM KHU3HU OOIIECTBA, a TAKXKE C YUYETOM OOIIUX
HeNnel W MPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEJHEro oOLiero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0coOyI0 pojib B COBPEMEHHOMU
[UBUJIM3AIMHN, B CO3/IaHUM HOBOUM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOW BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIEeHUsS
00 OKpYKaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE MOHMMaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIEr0 MHpAa, OCO3HAHUSI B3aMMOCBS3HU
MEX/y CTPOCHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTAMU IPUMEHEHUS.

TecHo B3aMMOAEHCTBYST C JPYTMMHM €CTECTBEHHbIMM HayKaMH, XUMHUS CcTajna
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYphbl, HEOOXOIUMBIM YCIOBHUEM YCIIEUIHOIO Tpylda U
KU3HU Kakaoro ujeHa obmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3HMjaareibHas, Kak Hayka
BBICOKMX TEXHOJIOTHH HaIlpaBlieHa Ha PEUIeHUE TNI00ANBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUUecKOi, MHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IENIMH W TPUHIUAIIAMH CPEIHETO 00IIero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbI yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIENIHOIO BKJIIOYEHHS B JKHU3Hb COLMYMa,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHEH.

CocTaBnsrolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a3oBble Kypchl — «OpraHnuueckas
xumus» U «O01Ias 1 HeopraHudecKkasi XUMHEs, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUSI KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAYKU: CHCTEMA 3HAHUM M0 HEOPTaHUYECKONW XUMUH (C BKIIOUEHHUEM
3HaHUU U3 oOulel XMMHMU) U OpraHudeckod Xxumuu. PopMuUpoBaHHE JAHHOW CHCTEMBbl 3HAHUI



Opyd HM3Y4YCHUHU TMpenMeTa O0ecleYrBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumus» U «O01mas 1 HeopraHuueckas
XUMHUA» cHopMUpOBaHa B IIPOrpaMMe 110 XMMHM Ha OCHOBE CUCTEMHOI'O MOJX0/Aa K H3YYEHUIO
yuyeOHOTrO MaTepuasia M OOyCJIOBJIEHAa HCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHHWHA Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHECHMH, a
TaK)KE€ Ha YpOBHE CTEPEOXMMUYECKUX M DJICKTPOHHBIX IPEICTaBICHHHW O CTPOCHUM BEILECTB.
Ceenenus o0 m3yyaeMbIX B Kypce BELIECTBaX AAIOTCA B Pa3BUTUU — OT YIVIEBOJOPOJOB 1O
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero oOpa30BaHUs MEpBOHAYAIbHBIC
IPEICTaBICHNUS O XUMUYECKOH CBA3M, KIACCU(PUKALIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUHU.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMeTe «XHUMus» 0a30BOr0 YpPOBHS pacCMaTPHUBACTCS
U3y4EHHBII Ha YpPOBHE OCHOBHOTO OOMIEr0 00pa3oBaHMS TEOPETHUECKUH MaTepuan Hu
(akTOJIOrMUECKUE CBEJECHMS O BELIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«O01mas ¥ HeopraHuyeckas XMMHUsA» OO0y4aroIUMCs MPEJOCTaBIAETCS BO3MOKHOCTh OCO3HATh
3HaU€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX MO3UILIMM,
riry0Ke TOHSATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHHUH, a TAKXKE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 kiaccoB naieMEHTaMH  COJEp)KaHHS, HMEIOIIUMU
KyJBTYpPOJIOTMYECKM M MPUKIAAHON XapakTep. OTH 3HAHMS CIIOCOOCTBYIOT ITOHMMAaHUIO
B3aMMOCBA3M XMMHHM C JPYIMMHM HayKaMM, pPacKpblBalOT €€ poJIb B II03HABaTCIIBHOM U
IIPAKTUYECKON JESITEbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHUIO YBaKEHHUS K IMpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, IOMOTalOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATH MH(OPMAIMIO ¥ MPUMEHATH €€ NSl NOMOJHEHUs 3HAHUHU, pelIeHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B memom coxepxanue
yuebHoro npeamMera «XUMHS» TaHHOTO YPOBHS MU3yY€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcsit MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHMMaHUS (PUIOCOPCKUX HeH, TaKuX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pelIeHHs NPOTHUBOPEUYMH MEXJTy HOBBIMU (aKkTaMHd U TEOPETUYECKUMH MPEANOCHUIKaMH,
OCO3HaHME POJIM XMMUHU B PEIIEHUH 3KOJOTMUYECKHX Mpo0JieM, a Takke MpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbs, CO3AAHMSI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B nane pemeHus 3amad BOCHUTAHMS, Pa3BUTHS W COLUAIM3ALMHU  OOYYarOIIUXCS
INPUHSATBIE MPOTpaMMON MO XUMHUH TMOAXOAbl K OINPEAENEHUI0 COJEp’KaHUs U TOCTPOEHUs
npeaMera MpeaycMaTpuBaioT (OpMHUPOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOLINX
6a30Boe 3HauUEHHE JUIS pa3IMYHBIX BHJIOB JEATEIILHOCTH: PEIIeHUs MPpobieM, MOUCKa, aHau3a U
00paboTkn HHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHUS ONbITa MPAKTUYECKOH U
HCCIIE0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IO3HAHUH XUMUMU.

B mpaxTuke npenogaBaHus XMMUHU KaK HAa YPOBHE OCHOBHOTO O0ILEro 00pa3oBaHMs, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHUs, NpU  ONPEACICHUH  COJAep)KaTeNbHOU
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeAMeTa HampaBiIeHHUEM IMEpPBOCTENEHHON 3HAYUMOCTU
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Hayku Kak obmactu
COBPEMEHHOI'0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW JEATEIBHOCTH YEJIOBEKa M KaK OJIHOTO U3



KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKoW MOAXOA K
OTIpE/ICTICHUIO 1eJIeH U3YUCHUS MIPEIMETa SBJISICTCS BIIOJIHE OMPABIaHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YeHHs IpeaMmeTa «XHUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmupoBaHHE CHCTEMbl XUMHYECKMX 3HAaHUW KaK Ba)KHEHIIEH coCTaBIsIOLIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpaA, B OCHOBE KOTOPOH JieXkKaT KIIOUEBbIC MOHSITHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAayKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHUE C UCTOPHUEH UX PA3BUTHS U CTAHOBIICHUS,

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluuil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIECTB U XMMHUECKHX SBICHUI, UIMEIOIIUX MECTO B IIPUPOJE, B IPAKTUYECKON U
MMOBCEAHEBHOMN XKU3HU;

® pa3BUTHE YMEHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJIIOJCHHEM NpaBWiI O€301acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHas XapakTepUCTUKA LIeJel U 3a7a4 U3y4eHHUs MpeaMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH IPUOPUTETAMU
B cHCTeMe cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHUU B OOJIbIIEH
CTCTICHH OTAAETCSA TPEANOYTCHHE MPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQ/ICIONIEr0 He HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU H
YMCHHSIMA aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PEaTbHOW JKU3HU JUISI PEIICHUS
MPaKTUYECKHX 3a]1a4.

B cBs3u Cc 3TUM npu U3YYeHHH TMpeaMera «XUMHUS» JAOMUHUPYIOLIEe 3HA4YeHHE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajganTanus  OOydyaromUXCcsi K  YCJIOBHSM  JUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDPA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa3OBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO TPAMOTHBIX PpEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINM),
MMEIOIINX YHUBEPCATIBHOE 3HAUCHUE JJIS PA3IMYHBIX BUJIOB JCSITEIILHOCTU: PEIICHUs MPOOIIeM,
MoucKa, aHaim3a U 00paboTku HHPOpPMAIUH, HEOOXOAUMBIX JUIS MPUOOpPETEHHS OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TaKXkKe I OLIEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKUX TTPOIIECCOB
Ha OpraHU3M YeJIOBEKA U MPUPOJIHYIO CPENIY;

pa3BUTHE MO3HABATENILHBIX UHTEPECOB, MHTEIICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOVMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COJIepXKaHUS;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HAOIOIATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOAUMEI, B
YaCTHOCTH, NMPH TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO KCIIEPUMEHTA;

BOCIIUTAHUE Yy OOydarommxcs YyOekJAEHHOCTH B TyMaHUCTHYECKON HaNpaBIEHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHWH THo0alnbHBIX  MPOOIEeM  palloOHaIbHOTO
MPUPOJONOIB30BAHMS, MOMOJHEHUS JHEPreTUYECKUX PECypCOB U COXPaHEHUs MPUPOJIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHUS K TIPUPOJE M CBOEMY



3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIIONB30BAHMSI MMOTYYCHHBIX 3HAHUM JJIST IPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYaIlUAX, CBI3aHHBIX C XUMUYECKIUMH SIBICHUSIMHU.

B yueGHOM maHe cpemgHero oOmiero oOpa3oBaHUs MpeaMeT «XHUMHUs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPEeIMETHOHN 00sacT «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO01ee yuCiIo 4acoB, OTBEAEHHBIX IS U3YUEHUS XMMUU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBanusi, cocrapisier 68 yacos: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kiacce — 34 gaca (1 gac B Henemo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenMer opraHUYecKON XMMHH: €€ BOZHUKHOBEHUE, PA3BUTHE M 3HAYEHUE B MOJIYYECHHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€¢ ocHOBHbIe MoJIOKeHUs. CTpyKTypHbIE (OPMYIJIBI OPraHUYECKUX BellecTB. ['omororus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COCUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccuukanuum  OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COEJIMHEHUHN (cucreMarudeckas) W TpPUBHAJIbHBIE HA3BAaHUS BAXKHEHIIMX
MIPEACTABUTENEH KIaCCOB OPIraHUYECKUX BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHMsI BEUIECTB U MX NPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3LaMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MIPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpeBaHUM (IJ1aBJeHHE, 0OyTrIMBaHUE U TOPEHHE).

Yraesoaopoabl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOrMYecKMid psa. Metan um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3UYECKME U XHMHUYECKHE CBOICTBa (peaklUud 3aMeleHus |
TOpEHUS ), HAXOXKACHHUE B IPUPO/IC, OTyYCHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUH psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHWMHYECKHME CBOMCTBA (pEaKkIMH TUIAPUPOBAHHMS,
raJIOreHUPOBAHMUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHHE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOECHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHEe U XMMUYECKHUE CBOICTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M HpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAISKALIMMHI K pa3InYHbIM KJlaccaMm.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOoB. [IpuponHblil ra3 u nomnyTrHble HE(TSIHBIE ra3bl.
Hedpte u e€ mpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepadboTKy.

DKCrepuMEHTaIbHbIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIHBIX, IPOBEJIECHHE IPAKTHUYECKOW pPaOOTHI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIECTBA MJIM MPOJYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEILIECTB MJIM MPOJYKTOB PEAKIIUH).




Kucaopoacoaep:xamme oprannyeckue coeIMHeHNs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W O3TaHON: CTpOeHUe, (U3UYECKUE U
XMMHUYECKHE CBOMCTBA (pEeakUMU C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHHUE),
npuMeHeHue. Bogopoueie cBsI3u MexAy MOJIeKyJaMHu coupToB. [leiicTBre MeTaHoNa U 3TaHoIIa
Ha OpPTraHu3M YeJIOBEKa.

MHOroaTOMHBIE CIHUPTHL. JTUJICHTINKONL W TJIMIEPUH: CTPOCHHE, (U3MYECKHE U
XMMHUYECKHE CBOMCTBA (B3aMMOJICHCTBUE CO MIETOYHBIMHI METAJIJIaMU, Ka4eCTBEHHAsI pEaKIlHs Ha
MHOTOaTOMHBIE CIUPTHI). JlelicTBue Ha opraHu3Mm uenoBeka. llpuMeHeHue TriIuUepUHA U
STUJICHTJIUKOJIS.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemonwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMHYECKHE CBOWCTBA (pEakIMM OKHUCIIEHUS W BOCCTAaHOBJICHUS, KAaYECTBEHHBIC PEAKIUH),
NOJy4EeHUE U TPUMEHEHHE.

OnHOOCHOBHBIEC TIpe/iebHbIE KapOOHOBBIE KHCIOTHL. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHue, Pu3nvecKre 1 XUMUYECKUE CBOMCTBA (CBOICTBa, 00IIME AJIs KJlacca KUCIIOT, PeaKIus
stepudukanmuu), MoiyueHue u mnpuMmeHeHue. CTeapuHOBass M OJEUHOBAas KHUCIOTHI Kak
MPEJICTAaBUTENIA BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE IEHCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [ MAPONU3 CIOKHBIX (PUPOB.
Kupst. I'maponus sxxupo. [Ipumenenue xupoB. buonorndeckas posib KUPOB.

YTneBobl: COCTaB, KIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuibl). [ moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJIbl, (PU3HMUECKHE U XUMUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Menu(ll), okucieHne amMMHadyHBIM PAcCTBOPOM
okcuma cepebpa(l), BoccraHOBIEHWE, OpOKCHHE TIIOKO3bI), HAaxXOXJIECHHWE B MPHUPOJE,
npuMeHeHue, ononornueckas poib. orocunTes. PpyKkTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmono3a Kak mpupoaHbie monumepsl. CTpoeHue Kpaxmaia U IeJUTION03HI.
duznyecKkue U XUMUYECKHE CBOMCTBA KpaxMana (THAPOIU3, KaYeCTBEHHAS PEAKIUs C HOJOM).

DKCTepUMEHTAIbHBIE METOAbl W3Y4YeHHsI BEIIECTB U MX MPEBpAIleHHi: TpPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, Ka4eCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIEeHHe 3TaHoja okcuaoMm wmeau(ll)), mMHOroaTOMHBIX
CUpTOB (B3auMojeilicTBUe TuiepuHa ¢ ruapokcugoM Mmeau(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMmajga C HOJOM), TPOBEACHHE MPAKTUYECKOW padOTHI: CBOWCTBA pPacTBOpa YKCYCHOMU
KHCJIOTHI.

Pacuérnbie 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIHH IO W3BECTHBIM Macce, 00BbEMY, KOIHYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM TPOIYKTOB PEAKIINN).

A3zoTcozaeprkaIe opraHu4ecKue CoeIMHEHHS.

AMUHOKUCIOTHI Kak amQOoTepHble OpraHudeckue coenuHeHus. Dusznueckue u
XUMHYECKHE CBOICTBa aMUHOKHMCIOT (Ha mpuMepe IuMiMHA). buonormdeckoe 3HaueHue
aMHHOKHUCIOT. [lenTumapl.

benku kak mpupoaHBIE BBICOKOMOJIEKYISpPHBIE coenuHeHus. [lepBuyHasi, BTOpHYHAS U
TpeTHyHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OETKOB: TUIPONH3, ICHATYpallus,
KaueCTBEHHBIC PEAKIINK Ha OCJIKHU.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB U WX MpPEeBpALICHUI: HaOII0IeHUEe U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OETKOB IpPH HArpeBaHUH, I[BETHbIC
peakiuu OEIKOB.

BbicokomosiekyasipHbIe COeTUHEHHUS

OcCHOBHbBIC TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUWHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BEHO, CTCMEHb IOJIMMEPU3ALUK, CpEeNHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3ALUS U TOJTMKOHICHCAITHS.

DKCrepUMEHTAIbHBIE METOJIbl M3Y4YEeHHs BEUIECTB U MX MpPEBpAIlCHUN: O3HAKOMIICHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyYyKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€l IIPU M3Y4YE€HUM opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCSI 4Yepe3 HCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, Tak
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTe3a, 3aKOH,
TEOpHsI, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJAUIHOCTh, HAOIIOACHUE, HW3MEpEHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE.

®du3uka: MaTepusi, JHEPTus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €IUHUIIBI
UX U3MEPEHUsI.

buonorus: knerka, opranusm, Omocdepa, oOMEH BEIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENIKU, YIIeBOIbI, KUPHI, PEePMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMbIE, TOILUINBO, PECYPCHI.

TexHONOTHS: MHUILEBBIEC MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MHTAHUS, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MATEPHUAIIbl U3 UCKYCCTBEHHBIX U CUHTETHYECKHIX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKAA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuUMUYeCcKUN 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAas 0O0OJIOUKA.
DHepreTUUecKrue YpOBHH, MOJYPOBHU. ATOMHBIE OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacripesie/IeHus] JIEKTPOHOB MO OpOUTaNIIM B aTOMaX 3J€MEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpOoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH n Ilepmonmueckas cucrema XUMHYECKHX 3yeMeHToB [ U
MengeneeBa. CBs3p NepUOAMYECKOTO 3akoHa M llepuonnyeckoil cHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TEOpPHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU HMPOCTBIX U CI0KHBIX BEIIECTB
I10 TPYIIAaM U NeprojaM. 3Ha4E€HNE MTEPUOIUYECKOr0 3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHWMHYECKass CBsI3b. BHUIbI XUMHUYECKON CBsI3M (KOBAJICHTHAs
HEMoJIsIpHasl U TOJIsIpHAasi, WOHHAs, MeTaJuinyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHast cBs3b. BaleHTHOCTD.
DIeKTpOoOTpUIaTeTbHOCTh. CTeneHb OKHuCIIeHUs. IOHbI: KaTHOHBI U AaHUOHBI.

BemectBa MONEKYISPHOIO U HEMOJIEKYJISIPHOIO CTPOEHMsI. 3aKOH IMOCTOSHCTBA COCTaBa
BellecTBa. THIBI KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.



[TonsiTue 0 AucHepcHBIX cucTeMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHM4ecknx coenauHeHud. HoMmeHkiatypa HeOpraHMYeCKHX
BELECTB. ['eHeTnueckas CBsSI3b HEOPraHMYECKUX BEIIECTB, NPHHAMICKAINIUX K pPa3IudHbIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukanmuss XUMHUYECKHMX pEakIUii B HEOPTaHUYECKOH U
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3M4yHbIX (akTopoB. OOpaTHUMbIE pEaKIHH.
Xumuueckoe paBHOBecue. DaKkTOpbI, BIMSIOIIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekrponuTnueckas aucconuanus. CuibHble U cialOble 31eKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIIAs, HEUTpaJIbHAs, LIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHMsI BEHIECTB M WX MPEBPALIECHUN: JEMOHCTpPALIHS
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJiele KPHUCTAJUIMUECKUX pPemEToK, HaOMIoJeHHe U ONHUCaHWEe JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jiOKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
ONpEAEIICHUE CPEeAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, PEAKLIUH
MOHHOTO OOMeHa), MpoBelleHHuEe MPaKTHUECKON paboThl «BnusHue pa3nuyHbpix (AaKTOpOB Ha
CKOPOCTb XUMHUYECKOU PEAKLINH.

Pacuérnbie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBas JOJIsl BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannel. Ilonoxxkenume HemetaiwuioB B Ilepuognueckoil cuUCTeME XHMHYECKHX
anemenToB J[. . MenneneeBa M 0COOEHHOCTH CTpoeHMsI aromMoB. (Du3nueckue CBOMCTBA
HEMETAIIOB. AJTOTPOMHS HEMETAINIOB (Ha MpUMepe KUCIopoa, cepsl, hocdopa u yriaepoaa).

XVUMHYECKHE CBOWCTBA BaKHEUIINX HEMETaJUIOB (TalOreHOB, cephl, a3oTa, docdopa,
yriepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOJICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COEJITMHEHUN).

[IpuMeHeHre Ba)KHEUIINX HEMETAIUIOB U UX COEUHEHUH.

Meramnel. [lonoxenne meramios B [lepuoanueckon cucreme XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTU CTPOCHUS IJIEKTPOHHBIX 000JI0YEK aTOMOB MeTasuioB. OOmiue
¢uznueckue cBoiictBa MeTayioB. CIUIaBbl METANIOB. DJIEKTPOXMMMUECKUN Pl HANpsKEeHUI
METaJIOB.

XVUMUYECKHE CBOICTBA Ba)XHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblHid, MarHui,
ATIOMUHHH, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHCHHM.

O61ue criocoOb! Moay4YeHus: MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHHKE.

OKCIEpUMEHTAIbHBIE METO/bl H3YyY€HHs BEUIECTB M UX NPEBPAILCHHUI: H3ydeHUE
KOJUIEKIIMA «MeTaluibl U CIIaBbl», OOPa3I[OB HEMETAJUIOB, PEIIeHHE SKCIEePUMEHTATBHBIX
3amay, HAONIOJACHWE W  ONMHCAaHWE JICMOHCTPAIMOHHBIX W JIADOPATOPHBIX  OMBITOB
(B3aMMOJIeHCTBHE THAPOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJoYed, KadyeCTBEHHBIE
peakly Ha KAaTHOHBI METAJIIOB).

Pacuérnbie 3aaun.



Pacuétsl Maccel BemiecTBa MM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOLIMX B PEaKIMH BELIECTB, pacdy€Thl Macchl (00BEMA,
KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEAKIIMH, ECIIM OJHO U3 BEIIECTB UMEET IPUMECH.

XHuMHUA U KU3Hb

Ponp xuMun B o0ecrie4eHnu SKOJI0TMUECKOM, SJHEPreTHYecKOl 1 MUILEeBOM 0e30nacHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4yHBIX METOJaxX I103HAHUS BEILECTB M XUMHUYECKHX
peaKuui.

[IpencraBaenns o006 OOWMX HayyHbIX MPUHLUUIAX [POMBIIUIEHHOTO IOJTY4EHUS
BaXHEHILNX BEILECTB.

YenoBek B MHpE BELIECTB M MATEPUAIOB: BAXXHEHUIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKLIMOHHBIE MaTepHUalIbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTEpHalIbl I DJIEKTPOHUKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XUMHS M 30pOBbE 4YEJIOBEKA: IPaBHJIa HCIOJBb30BAHUSA JIEKAPCTBEHHBIX IIPENAapaToB,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETIAPATOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHbBIX HOHATHH,
TaK W MOHATHM, SBJSIIOIIUXCS CUCTEMHBIMH IS OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO1e ecTecTBEHHO-HAy4Hble IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJICJINPOBAaHUE, U3MEPEHHUE, SIBIICHHE.

®usuka: Marepus, SHEPrus, macca, aroM, IEKTPOH, NPOTOH, HEUTPOH, MOH, H30TOI,
PalMOaKTUBHOCTb, MOJIEKYJA, SHEPreTHUECKUN YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BEIeCTBA, (PU3NYECKHUE BEJIMUMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

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

['eorpadus: MuHepasibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAeMbIe, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKass  IPOMBIIIJIEHHOCTD, METAJTYprus, IIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepHuaios, CENbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, MULIEBas
IIPOMBIIIIEHHOCTh, (apMaleBTU4YecKasi MPOMBIIUIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTEpHAJIOB, JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3ysbTaTaM OCBOCHHUS OOYYaIOIIUMHKCS
IporpaMM CpPeAHEro oOIiero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3padOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/I.

B cooTBEeTCTBUU C CHCTEMHO-IEATEIHHOCTHBIM IOAXOJOM B CTPYKTypEe JIMYHOCTHBIX
pE3yJbTaTOB OCBOEHHUS MpeaMeTa «XHMHS» Ha YPOBHE CpEOHEro oOuero ooOpazoBaHuUs
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOINE!

OCO3HaHHE O0YYarOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HACHTUYHOCTU — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIILBHOCTH U CAMOOIIPEIEICHHIO;

HAJIMYUE MOTUBAILIUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAHUIINIA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENBbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHusi;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUThH LIETH U
CTPOUTH KU3HEHHBIE TIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B E€IUHCTBE
yu4eOHOM M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHUMHU,
COLIMOKYJIBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH U HJe€allaMd  POCCHUKCKOTO
rpaKAaHCKOro o00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TPaBUJIAMU MOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JTUYHOCTH 00YYaIOIUXCSI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHUS» OTPaxaroT cHOpPpMHUPOBAHHOCTH
OMbITAa TIO3HABATENbHOM M TPAKTHUECKOH MAESITeNbHOCTH OOYYaroIIMXCS M0 pealu3anuu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpa:xnaHCcKOro BOCIMTAHUA:

OCO3HaHHS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00s13aHHOCTEH, yBaXKEHUS K
3aKOHY U MPABOMOPSIKY;

MPEACTABICHUS] O COIMAIbHBIX HOpPMaxX W MpaBUiaX MEXKIMYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHUMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMI0 OTE€YECTBEHHOM
XUMUH;

YBa)XKEHUsI K IpoIlecCy TBOpPUECTBA B 00JacTH TEOPUU M TMPAKTUYECKOrO MPUMEHEHHUS
XUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJIbTaT JJINTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;

WHTEpeca M I[I03HABATENIbHBIX MOTHBOB B IMOJIYYEHHHM U TOCIEAYIOUIEM aHAIIU3€
MH(pOpPMaLIMU O MEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHS;



CIIOCOOHOCTH OLIEHUBATh CHUTYyallMd, CBS3aHHBIE C XHWMHUYECKMMHU SIBICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATH CBOE IOBEICHHE M IOCTYIKM CBOMX TOBApUINEH C MO3ULIHN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE IOCIIEACTBUN ITUX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M 0Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBUI OE€30MacHOr0 OOpalleHusl ¢ BEIeCTBAaMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZOBOM J€ATENbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0€30IacHOTO
IIOBEJICHUS B CUTYyallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOIEH;

OCO3HAHMsI IOCIEACTBUI M HENpPUATHsS BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS alKOroJ,
HapKOTHUKOB, KYPEHHUs);

5) TpyaoBOro BOCIMTAHUSA:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENIbCKON JeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOH U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PELIEHUU MPAKTUYECKUX 3a/ad COLUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpoeccuil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYAOBOM 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit nmpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U OTPEOHOCTEN 00I1eCTBa;

6) IK0JI0OrH4eCKOro BOCIIUTAHMS:

HKOJIOTMYECKH 11€J1ECO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
’KH3HH Ha 3eMIIE;

NOHUMAaHHM IJI00aJTbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJieM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEeIbl;

OCO3HaHHS HEOOXOJUMOCTH HCIIONIb30BAHUS JOCTHKEHUN XUMHUHU JUIsl PELLIEHUS] BOIIPOCOB
PalMOHAIBHOTO IIPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENpPHUATHS NEHCTBHI, NPUHOCAIIMX Bpel OKPYXarollel NPUPOIHOHN cpele,
YMEHUSI POTHO3UPOBATh HEOJAroNpHUSATHBIE SKOJIOTUYECKHE MOCIECTBHUS MPEANPUHUMAEMbIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJIMYUsl Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKOW KYJIbTYphl, OIMbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHsA pYKOBOJCTBOBATbCSI HMH B
MI03HABATEIbHOM, KOMMYHUKAaTUBHOMN M COIIMATIBHON MPaKTHKE, CIIOCOOHOCTH U YMEHHs aKTUBHO
IPOTUBOCTOATH UAEOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3JaHUHU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJABI M YEJIOBEKA, B TMO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHnH mpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPaBIIEHHOCTH M Ba)XKHOM pOJIM B CO3/1aHWM HOBOW 0aszbl MaTepuaibHOU
KYJBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOTO pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIHMIIMHBL,



00ECIIeYeHUN YCIIOBHH YCIIEIIHOTO TPyl U SKOJIOTHYECKH KOM(OPTHOM JKU3HU KaXKJOTO YICHA
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TOHUMAHHs CYIIHOCTH METOJIOB TIO3HAHUS,
UCTIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOJydaeMble 3HAHUS JIJIs
aHaM3a U OOBSCHEHHS SIBIICHUI OKPYXKAIOIIErO0 MHUpa M MPOHCXOIAIINX B HEM W3MEHEHHIA,
YMEHHsI 1e71aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX (P)AaKTOB M MMEIOIIUXCS JTaHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISl PEUICHUS ITPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIHSIX;

WHTEpeca K MO3HAHUIO M UCCIIEI0OBATEIILCKON ACSITELHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HETNPEpPHIBHOMY OOpa30BaHHMIO W CaMOOOPa30BaHHIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKH3HCHHBIMHU
MOTPEOHOCTSAMH,

WHTEpeca K OCOOCHHOCTSAM Tpyda B pPa3IUuYHBIX chepax mpodecCHOHATHHOU
JESTEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOTrO IMpeaMeTra «XUMHs» Ha YPOBHE
CpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HAYUMBIC JJIs1 q)OpMI/IpOBaHI/IFI MHPOBO33PCHUA O6yanOHIHXC$I MCKIUCHUIITIMHAPHBIC
(MeXMpeIMeTHbIE) OOLICHAYYHBIC TIOHSATHS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHON KapTHHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, HCCIICI0BaHNE, HAOIIOACHHIE, N3MEPCHHE, YKCIIEPUMEHT U IPyTHE);

YHUBEPCAJIbHbBIE yueOHbIe  JIEHCTBHS (T03HaBaTeIbHBIE, KOMMYHHUKATHBHBIE,
peryiasTHBHBIC), oOecneunBaronie (HOpMUPOBaHHE (PYHKIMOHAIBHOM T'PAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYyYaloImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHbIe YyueOHBbIE AEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MeranpeameTHbie pe3yibTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PECTYIATUBHBIMHA I[eﬁCTBHﬂMH.

OBi1aieHHe YHUBEPCAJIBLHBIMU YUeOHBIMH NMO03HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE 1eCTBUS:

CaMOCTOSITENILHO  (DOPMYJIMPOBATh M  aKTyaJIM3UPOBATh MPOOJIEMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTIpEIeNATh LENH JeATEIbHOCTH, 3ajaBas HapaMeTpbl W KPUTEPUU UX JOCTHUIKECHHUS,
COOTHOCHUTH Pe3yIabTaThl AEITEITLHOCTU C TIOCTABICHHBIMU IIENISIMH;

UCIIONIb30BaTh MPU OCBOCHUHM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
XapaKTEPHBIC TIPHU3HAKU OOHATUH WU YCTaHaBJIMBaTb WX B3aWMOCBA3b, HUCIOJb30BaTh
COOTBECTCTBYIOIINE MMOHATHUA JIA O6’I)${CHGHI/I$I OTIOCIIBHBIX q)aKTOB 158 HBJ'IeHPIﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KIACCU(PUKALIUY BEIIECTB U XMMHUECKHUX PEaKIIHii;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKy U3Yy4aeMbIMU SBJICHHUSIMU;

CTPOUTH JIOTUYECKUE paCCyKIEHHUS (MHIYKTHUBHBIEC, JAEIyKTHUBHBIE, IO aHAJOTHH),
BBIABJIATH 3aKOHOMECPHOCTHU W IMMPOTHBOPCUUA B pacCMaTPHUBACMBIX SIBJICHUAX, q)OpMy.]'II/IpOBaTB
BBIBOJIBI U 3aKIIOUCHUS,;

MPUMEHSTh B IMPOLIECCe MO3HAHUS, UCTIONb3yeMble B XHMHHM CHMBOJIUYECKHE (3HAKOBBIC)
MO/JIEJIH, IPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOM pEaKIuu — TPUA PEIICHUH YIeOHBIX



NIO3HABATENIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHATh HA3BaHHbBIE MOJEJbHBIE NPEICTaBICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCIeA0BaTENbCKUE JIeliCTBHS:

BJIaJICTh OCHOBAaMH METOJI0B HAyYHOI'O MI03HAHUS BELIECTB U XUMUYECKUX PEAKIIUM;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJI€Th HABBIKAMHM CAMOCTOSITEJIbHOIO IIJIAHUPOBAHUS M IPOBEJIEHHUS] YYEHHYECKHX
9KCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUs HAOJIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh 000OLICHHS W BBIBOJABI OTHOCHUTEILHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M IPOEKTHOH JAeATeNbHOCTH,
OPOSIBJIATH CIIOCOOHOCTH W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METOA0B [T03HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTUPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XMMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BHUAOB H (OPM TPEACTABICHUS, KPUTUUYECCKU
OLIEHUBATh €€ I0CTOBEPHOCTh Y HEIIPOTHUBOPEUNBOCTH;

dbopMynupoBaTh 3ampoChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (OpPMY IpeAcTaBieHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4yHBbIH $3BIK B KayeCcTBE CpeACTBa Ipu pPabOTe C XHUMHUYECKOU
uH(poOpMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKne M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH e CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUAJIOTa W/WIN TUCKYCCHH,
BBICKA3bIBaTh HJI€H, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYUYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBINOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro mpoekTa ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJIbTaTaM MPOBEAEHHBIX
MCCJIEIOBaHUM IMyTEM COTJIACOBaHMSI MO3ULIUI B XOZ€ 00CYX/I€HN 1 0OMEHA MHEHUSIMH.

Osgi1aieHHe YHUBEPCAJbHBIMHU PeryITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTB,
onpenenss e€ IeTu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aIrOpuTM JEUCTBUN NPU BBINOJHEHUM Y4eOHBIX M HCCIIEOBATEIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3 (EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILIECTBIIAATh CAaMOKOHTPOJb CBOEH JEATEJIBHOCTM Ha OCHOBE CaMoOaHalIW3a H
CaMOOIEHKH.



INPEJIMETHBIE PE3YJIBTATDI

10 KJIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHs OTpaXKaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUI O XMMHUYECKOH COCTaBIAIOLIEH eCTeCTBEHHO-
HAYYHOH KapTHHBI MHUpA, POJIM XUMHUHU B TO3HAHUM SIBICHUH MPHUPONBI, B (HOPMUPOBAHHH
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliye
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUYECKasi CBsI3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYININA, paguKai, H30Mepus, U30MEpbl, TOMOJOTHYECKHH P, TOMOJIOTH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPIKALINE COCIUHEHUSI, MOHOMEp, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUU U 3aKOHBI (TEOPUsI CTPOSHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKUI $3bIK XUMHM; MHUPOBO33PEHUYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE MOHMMAaHUS
IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHU! U 0€301IaCHOM HCTIOIh30BAHNHY BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U MIPAKTHYECKON JesTeIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTbh YMEHUI BBISABIIATH XapaKTEpPHbIC NMPU3HAKHU MOHITUHN, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS [IPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMEHMH MCIIOJb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEeaKlUii, U3rOTaBIMBaTh MOJEIU MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHUH YCTaHABIUBATh MPUHAAJICKHOCTh U3YUEHHBIX OPraHUYeCKHX
BEIIECTB IO HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIIe COEIUHEHUMN
(yrnmeBomopobl, KHCIOPOA M  a30TCOAEpXKalllu€ COEIUHEHUS, BBICOKOMOJIEKYIISIPHbIE
COC/IMHCHUS), JaBaTh MM Ha3BaHUs 10 cuctemarnueckoir HomeHkiarype (IUPAC), a takke
IPUBOANUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKHUX BELIECTB (ITHJIEH, MPOINMUJIEH,
alleTUIeH, STWIEHIJMKONb, TJIHMLEPHUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHCIOTA, CTE€APUHOBAsl KUCIOTA, IIIIOK03a, (PYKTO3a,
Kpaxmall, [IeJUTI0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BeuiecTB A. M. byrtiepoBa st 00bsiCHEHUsI 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHUYECKHE CBOWCTBA TUIMUYHBIX MPEJICTABUTENIEH Pa3IMUHbIX KIACCOB OPraHMYECKHUX BEIECTB
(meTan, 2TaH, JTWIEH, TPOMWIEH, ameTwieH, Oyramuen-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STWJICHTINKOIb, TTUIEPUH, (EHOJ, alleTalbJerH, MypaBbUHas U YKCyCHas
KHCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0I03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHHUSIMH COOTBETCTBYIOIIMX XHUMHMUYECKHUX pPEaKIHi ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;



C(OPMHPOBAHHOCTE YMEHHUS XapaKTE€PHU30BaThb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepadOTKH;

C(OPMHPOBAHHOCTh YMEHUH TMPOBOAUTH BBIUUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM NPOAYKTa PEAKIMHU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM NPOJTYKTOB pEaKLUN);

c(hOpMUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOUN 3HAHUN 00 OCHOBHBIX METOJaX HAYYHOTO
IIO3HAHUS, MCIIOJIb3YEMbIX B XHMHUHU [P M3Y4YEHUU BEIIECTB M XMMHUYECKHX SIBICHUH
(HaOmrofeHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOJIb30BATh CHCTEMHbIE
XUMHUYECKHE 3HAHUS U1l IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBS3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH MpaBUiIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPABUJIa OOPAIEHUS C BEIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMU IO BBIIOJHEHUIO J1a0OPaTOPHBIX XMMUUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HArpeBaHUH, MOJYYEHUE ITUIICHA U U3Y4YEHHUE €ro
CBOWCTB, KayeCTBEHHbIE pEaKIUM OPraHMYECKUX BEIIECTB, JEHaTypalus OEIKOB MpH
HarpeBaHWM, IBETHBIC PEAKINU OEIKOB) B COOTBETCTBUHU C MPABWIAMH TEXHHKH 0€30MacHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpPYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3allUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd u
(GopMynHpOBaTh BHIBO/IbI HA OCHOBE ATHX PE3yJIbTaToOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBOi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOJIOJAaTh MpaBWiIa SKOJIOTHYECKHU IIEeJIecO00pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpY’Karollel MPUPOJHOM Cpelbl, 0OCO3HABaTh OMACHOCTb BO3JEHCTBHS Ha YKUBBIE OPraHU3MbI
ONpeAeNéHHBIX OPraHMYECKUX BELIECTB, MOHMMAas cMbici mnokaszarens [1/JIK, mosicHaTh Ha
npuMepax crocoObl YMEHBIIEHUS U IMPEJOTBPAICHHS] UX BPEIHOIO BO3JIEHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SBJICHUIA;

JUISL CIENbIX W CIA0OBUIAIIMX OOYyYaroUIUXCsi: YMEHHE HCIIONIb30BaTh pelibedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaitns aiis 3anucu XuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHMsI Kypca «OOmas W HeopraHuyeckas XUMHs»
OTpaXKaroT:

c(OpPMUPOBAHHOCTh TMPEJCTABICHUN: O XHUMHUYECKOW COCTABISAIOIIEH €CTeCTBEHHO-
HAayYyHOW KapTHUHBI MHpa, POJM XUMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUpPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelieHrsT TPAaKTHUYECKUX 3a7ad M DSKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO U IPUPOJHOM CPEAE;

BJIAJICHUE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolne
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTh, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBQJICHTHAs, WOHHAs, MeETAJUTMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl  pelETKa, TUIIBI XWMHYECKMX  pEakUHWi, pacTBOp,  JJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJIEKTPOJUTHYECKAS TUCCOLUALMNSA, OKUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpHUM U  3aKOHBI  (Teopus



SJIEKTPOJUTUYECKON AuccolManuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBPAILLEHUS SHEPTrUU MPU XUMUUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH SI3bIK XMMHH, MHPOBO33PEHUYECKHUE 3HaAHMS,
JeXallue B OCHOBE IMOHMMAaHWsS MPUYMHHOCTH M CHCTEMHOCTH XHMHWYECKUX SIBJICHHH,
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYyYECHUH M O€30M1aCHOM HCIOIb30BAHUU
BaXHEHMIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH IMOHSATHH, YCTaHABIUBATH
UX B3aMMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS MPU OMNHCAHMM HEOPTraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYIO CHUMBOJHMKY JUUISI COCTaBJICHUS
dopMyn BemIeCTB M ypaBHEHMH XWMHUYECKUX pEAKLUUH, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTJACIBHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BECTh, HEraméHas W3BECTh, NUThEBAs COAA, MUPUT U
Apyrue);

c(OpPMHPOBAHHOCTb YMEHUH ONPEIENATh BAJICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B COCIMHEHUSX PA3IMYHOIO COCTABAa, BUJ XMMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJIJINYecKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUN KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHas, MOJEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMUYECKUX COECTUHEHMH;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAJICKHOCTh HEOPTraHUYECKUX BEIIECTB
M0 MX COCTaBY K ONpeAeNEHHOMY KIIacCy/TpyIIe cCoeIuHeHuN (POCThie BEIecTBa — METAIUIbI U
HEMeTaJlIbl, OKCHJIbl, OCHOBAHHUS, KUCIOTbI, aM(POTEPHbIE TUAPOKCUABI, COIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH Iepuoandeckoro 3akona [[. U.
MenneneeBa W JEMOHCTPHUPOBATh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIIUU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepu30BaThb OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MeHeneeBa, HMCHONB3Ysl TOHITUS «S-, P-, O-DJICKTPOHHBIE OPOHMTANN», «IHEPreTUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XUMHUYECKHX OJJIEMEHTOB U UX
COEMHEHUH 10 nepuogam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX 31eMeHToB [I. .
Menneneena;

c(OpMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMUCHIBATH) OOIIME XHMHUYECKHE
CBOMCTBa HEOPraHMYECKHUX BEIIECTB PAa3JIMYHbIX KIJACCOB, MOJATBEPXKAATh CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXJYy HEOPraHMYeCKUMH BEIIECTBAMM C TIOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUA;

c(OpMUPOBAHHOCTh YMEHUS KJIaCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3IndHbIM
npu3HaKaM (YMCIy U COCTaBy pearupyroluX BeUIeCTB, TeMIoBOMYy 3(hdexTy peakuuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKUUi pa3IUYHbIX THUIIOB, IOJHBIE
U COKpallE€HHbIE YpaBHEHUS peaklnii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaklMu UIYT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, TMOATBEPKAAONINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh ONBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3iaNyYHbIX (DAaKTOPOB; XapakTep CMEIICHHS XUMHUYECKOTO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIlHero Bo3aercTBus (mpuniun Jle [latense);



c(OpMUPOBAHHOCTh YMEHHMM XapaKTepH30BaThb XMMHYECKHE TMPOLIECCHI, JeKallhue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHUsI CEPHOM KHUCIOThI, aMMHUAKa, a TakkKe cPOpPMUPOBAHHOCTh
npefcTaBieHuid 00 OOIMIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh yMEHUU MPOBOAUTH BBIYMCICHUS C MCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIOJsl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOLICHHWH Ta30B NPU XUMHUYECKHX
peaKIMAX, Macchl BEIIeCTBA WM 00BbEMaA ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAacCTBYIOIIUX B PEAKIMH BEIIECTB, TEIIOBOro 3¢ ¢ekra peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBIMOJHATE XUMHUYECKUN DKCHEPUMEHT
(paznoxeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTalln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATBHOI'O HHIUKATOPA, BIUSAHUE PA3IMYHBIX (PAaKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKkIuH, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIC peakluu Ha
cynb(ar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3amad mo temMaMm «Mertamasl» U «Hemeramisl») B COOTBETCTBHM C MpPAaBUJIAMH TEXHHKH
0€30MacHOCTH NMpU 0OpallleHNH ¢ BELECTBAMH U JIa0OpAaTOPHBIM 000PYJOBaHUEM, IIPEACTABIATh
pe3ynbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GOpMyYIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAILHIO,
MOJy4aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHUKaunuu, WHTepHET u
JAPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COONMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
MOBEICHUA B OBITY M TPYIOBOM [EATEIBHOCTH B IENSIX COXPAHEHHUS CBOETO 3[0POBBS U
OKpY’Kalomie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHSI Ha KUBBIC OPTraHU3MbI
OTIpeNIeIEHHBIX BEIIECTB, MOHMMast cMbIci mokasatens [1/IK, moscHsaTh Ha mpuMepax crocoOb!
YMEHBIICHHUS U NPeIOTBPAILEHHs UX BPEAHOTO BO3JCHCTBUS HAa OPraHU3M 4YellOBEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MTO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUIA,

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHME UCIIOJIb30BaTh pelbedHo-
TOUEYHYIO cucTeMy 0003HaueHuit JI. bpaiins ans 3anucu xuMudeckux (Gpopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHbie yraeBoaoOpoOIbl: aJKEHb, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no paszneny 13
Pa3nen 3. Kuciopoacoaep:kamue opranudeckue coeJHHeHHs
3.1 Cnuptsl. ®enon 3 |
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
CnoxxHbie 2(UPHI
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undpoBbIie
Ne n/m P Konrpoubusie IIpakruyeckue (unbp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crtpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Beniectsa. MHoroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Paznen 2. Heopranuueckasi xummusi
2.1 Mertamibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no pazneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 ‘ XuMusl ¥ 5KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 04.09.2023
Teopust cTpoeHUs OpraHUYEeCKUX
2 coenuHennii A. M. bytieposa, eé 1
! TP 11.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
OpraHMYeCcKuX BemecTB. HoMeHkaTypa
3 1
(cucremaTu4ecKas) U TPUBHAIbHBIC 18.09.2023
Ha3BaHMsI OPraHUYECKHX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTMYECKUH PsijL 25.09.2023
5 MeraH u 3TaH — npocTenIne 1
MPEACTaBUTEH AJIKAHOB 02.10.2023
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1
P 09.10.2023
OTUIICH U IPOMTUICH — TIPOCTEHIINe
7 1
MIPEACTABUTEH AIKEHOB 16.10.2023
[TpakTuueckas pabora Ne 1. «Ilomyyenue
8 . 1 1
ATUJICHA ¥ HU3YUYCHHUE €TO CBOMCTBY 23.10.2023
9 Ankanuensl. byraguen-1,3 u 1
MetunOyraauen-1,3. [onydenue 13.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
) I P A 20.11.2023
MPOCTEHIINIA TPEICTABUTEND aTKUHOB
1 BbrurciieHus o ypaBHEHHIO XMMHYECKOH
peakuu 27.11.2023
12 Apensl: 6eH3011 U TOIy0J. TOKCHYHOCTD
apeHOB 04.12.2023
I'eneTnyeckas CBSI3b YTIIEBOIOPOIOB,
13
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM 11.12.2023
[TpupogHBIE HCTOYHUKH YTIICBOJOPOIOB:
14 MIPUPOIHBIN a3 U HOIIYTHEIE HEDTIAHEIE
prpoa YTHEIC He() 18.12.2023
ra3bl, He)Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE HICTOYHUKH YIIIEBOIOPOOB:
15 MIPUPOIHBIN a3 U HOIYTHEIE HEDTIAHEIE
Prpo yrHbie Hed 25.12.2023
ra3el, He()Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas paboTa mo pazaery
«YTIeBOAOPOIBI» 15.01.2024
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHo. Bomopoanas cBsi3b 22.01.2024
18 MHOroaToMHBIE CIUPTHI: TUIICHTIUKOIb U
TJIMLEPUH 29.01.2024
DeHOII: CTPOCHHE MOJIEKYITBI, (PU3UUECKUE
19 .
U XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 05.02.2024
20 Anpaerunst: GopManbaeTu U
areraabaerua. AeToH 12.02.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 19.02.2024




[TpakTuyeckas padora Ne 2. «CBoicTBa

22 pacTBoOpa YKCYCHOH KHCIIOTBD» 26.02.2024
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
23 MPEJCTABUTEINN BBICIIMX KapOOHOBBIX 04.03.2024
KUCIOT. MbLIa.
CroxHble 3(DUPHI KaK MPOU3BOIHBIE
24 :;[I)E)OOILOBBIX KHUCIIOT. [ MApOIN3 CIIOKHBIX 11.03.2024
o5 Xupsr: runponus, npuMeHeHue,
OuoJIoruYecKas pojb )KUPOB 18.03.2024
VYTieBopsl: COCTaB, KiIaccuuKanus.
26 Bakueiiiine npeacTaBUTEIN: TIIOKO034,
dpykTo3a, caxfl)p(I)laa 01.04.2024
97 Kpaxmai u memirono3a Kak mpupoIHbIe
MIOJINMEPBI 08.04.2024
KonTponbHas pabota no pazaeny
28 «Kucnopoacoaepxaiine opraHuuecKue 15.04.2024
COETUHEHUS
29 AMMHBI: METUJIAMUH U aHUJIUH 99.04.2024
AMUHOKHUCIIOTHI Kak aM(oTepHBIE
raHUYECKH WHCHHS, UX
» gio?mmzcecme): Zfliqezne. 1’_[6HTI/IJII)I 29.04.2024
31 [IpomexyTouHas aTTecTalus
(TecTupoBaHue) 06.05.2024
39 benku kak mpupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS 13.05.2024
33 OCHOBHBIE METOBI CUHTE3A




BBICOKOMOJIEKYJIIPHBIX COECAMHEHUN.

HJ'IaCTMaCCH, Kay4yKH, BOJIOKHA

20.05.2024

34

Ypok 06001eHusI.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMa XMMHUUYECKHX d1emeHToB 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEN CTPOCHMS ATOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XAMHUYECKHX DJIEMEHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAYKU

CrpoeHue BemiecTBa. XUMUYECKast CBsI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens oxkucieHns. Bemecrsa
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4eCKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTAaHUYECKUX BEIECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiui B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiun. O6paTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[IpakTuueckas padora Ne 1. «Brausiaue
pa3nu4HBIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnexTponauTuueckas aucconuamus. [loustue
0 BoJIOpoiHOM mokazarene (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHWYECKUX M HEOPTaHNYECKHUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. [TonsTre 00 snexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTa mo pazaery
«TeopeTndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux noyioxkenue B [lepuognyeckoii
CHCTEME XMMUYECKHUX dmeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBA
METAJIJIOB




15

CrnnaBel MeTaIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTayIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HAaTpUH, Kajaui, KaJablui, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejle3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 33a4 110 TEMe
«Mertanen»"

20

21

22

Hewmeraibl, X mojio)KeHUE B
[Tepuonnueckoit cucTeMe XMUMUYECKUX
anemeHToB 1. . Menpeneena u
0COOEHHOCTH CTPOCHHSI aTOMOB

dusznyeckue CBOMCTBA HEMETAIIJIOB.
ANIOTpoNus HEMETaJIOB (Ha IpuMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJION€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa u ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAUIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATHU3AINS 3HAHUH 110




TteMe «HemeTamiwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTasl"»

28 KontponbHas pabora no remam «MeTtaibh» 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
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 JHEPreTHYECKON U IMUIIEBOW 0€301IaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAaIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






