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MNOSACHUTEJIBHAS 3AIIMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 00pa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOTO 3aKk0Ha 0T 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparum,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (eaepanbHO 00pa30BaTENbHON MPOTrpPaMMBbl CPETHETO
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TOCyIapCTBEHHOM
oOpa3zoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBaHus yueOHOTO IpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBbIE 00pa3oBaTeibHbIE MPOrPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon a0 2025 roga» (Pacnopsixkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOJIOB K pa3pabOTKe MpOrpaMMmbl MO XUMHH, K OIPEISICHHUIO OO0IIeh
CTpaTeru 0O0y4eHUs, BOCIUTAHUS U Pa3BUTHUS O0y4alOUIMXCA CPeICTBAMU y4eOHOro mpeameTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTaBUJIM KOHIENTYaJIbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIIOBICHHOCTH II€JIeH, COJEpXKaHUs, Ppe3ylbTaToB OOydYyeHUs U
TpeOOBaHUI K YPOBHIO TIOJATOTOBKH BHIITYCKHHKOB.

XuMuyeckoe o0pa3oBaHUE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEPINAIONIMM JTAallOM PEAIM3alUU Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[EHHOCTEH, TPHUCYIIUX MEJIOCTHOM CHUCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHSI M OOIIEH KyIbTYpbI
YeNOBeKa, a TaKKe OSKOJOTHYECKH OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0POBBIO U
IpUpOIHON cpene. Peannsyercs XxuMuueckoe oOpa3oBaHue 00y4yaroUIMXcs Ha YPOBHE CPETHETO
o01rero 0O0pa3oBaHuUsl CPECTBAMH Y4EOHOTrO TMpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOSHHUE
KOTOPOTO ONpEIENCHbl B MpOrpaMMe IO XHMHH C Y4ETOM CHenM(pUKH HAyKd XHUMHH, &
3HA4YeHUs B MO3HAHUM MPHUPOJIBI U B MaTepHAIbHOM KM3HU OOIIECTBA, a TAaKXkKe C Y4ETOM OOLIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro O0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaKk JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTpaeT 0coOyi0 pojb B COBPEMEHHOMH
UBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyabTypbl. OHa BHOCHUT CBOM BKIaja B
(dopMHpOBaHHE PAlIMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPe/ICTaBIEeHUsS
00 OKpYXKaroIleM MUpE Kak O €IWHCTBE MPUPOIBI U YeJIOBEKa, KOTOpoe POPMHUPYETCSI B XUMUHU
Ha OCHOBE TIOHMMAaHHMS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3U
MEX/y CTPOEHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXKHBIMH 00J1aCTAMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYS C JAPYTUMH €CTECTBEHHBIMM HAayKaMH, XUMHS —cCTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphl, HEOOXOAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KHU3HU KaXI0ro wieHa obmecTBa. COBpeMEeHHas XMMHUsI KaK HayKa CO3HMIaTeNbHasl, KaKk Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe IToOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTHUecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30MacHOCTH U
OXPAaHBI 3]I0POBBSL.

B cootBercTBUM C OOmMMMM IENIMU M NPUHIUIAMH CPEJHEro oOmiero ooOpa3zoBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO MM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCHEIIHOTO BKJIFOYEHHUS B KH3Hb COLMYyMa,
NIPOIOIDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTSIX, HE CBSA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISIOTCS 0a3oBble Kypchl — «Opranuyeckas
XUMU» 1 «OO011asi 1 HeOpraHMuYecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKAaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWHN W3 00IIel XUMHH) M OpraHndeckod xumuu. opMupoBaHuE JaHHOW CUCTEMbl 3HAHUH
OpU U3YYEHUU NpeaMmeTa obOecreyrBaeT BO3MOXXHOCTh PACCMOTPEHHUS BCEr0 MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpPOBaHA B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTC HA YPOBHE KJIACCUYECKOM TEOPHUM CTPOEHUS OPraHMYECKUX COEAMHEHMH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U 3JEKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHMHA. B Kypce OpraHMuecKoll XMMHUU IOIYy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO OOIIEro 00pa3oBaHHWs IEpPBOHAYAIbHEIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Tox HOBBIM yIJIOM 3peHUs B mpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpHUBACTCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHMS TEOPETHUECKUH MaTepuanl u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mias 1 HeOpraHuyecKass XUMHUs» 00YyYaroIIMMCsl MPEJOCTABISAETCSI BOSMOXKHOCTh OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOIMYECKUX MO3UIMi,
riry0Ke TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3aKkoHa — OT 00OOIIaromei o
OOBSACHSIONIEH U TPOTHO3ZUPYIOIICH.

Enunas cucrema 3HaHUM O BaXKHEHMIIMX BEIIECTBAX, UX COCTABE, CTPOCHUU, CBOMCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUYECKUX PEAKIMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJBTYpPOJOTMYECKH M MPUKJIAIHON XapakTep. OTH 3HAHUS CIIOCOOCTBYIOT TOHMMAaHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpUYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPUIOKEHUH XUMHUHU, TOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAaHUM, perieHus
MHTEJJIEKTYaJIbHBIX U 3KCIIEPUMEHTAJIbHBIX HCCIEN0BATENbCKUX 3a7ad. B 1eiaoM conepikaHue
yuebHoro npeamMera « XUMHS» TaHHOTO YPOBHS M3yY€HUS OPUEHTUPOBAHO Ha (JOPMUPOBAHUE Y
00yJaroImuxcsik MUPOBO33PEHUYECKO OCHOBBI JJIs1 MOHUMaHUS (HUIOCOPCKUX HMIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHUYEeCKOro MHpa, 00yCIOBICHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHHUM IMyTEM SKCIIEpUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreETUUECKUX PECYPCOB, ChIPbsl, CO3AaHMSI HOBBIX TEXHOJIOTUNA U MaTEpUAJIOB.

B mulane pemieHust 3amad  BOCIMTAHHWSA, Pa3BUTHUS U COIMANU3ALMK  O0yYaromuxcs
INPUHSTBIE MPOrpaMMON MO XUMHH IOAXOAbI K OINPEAENCHUIO COJAEpKaHUS M IMOCTPOEHUS
npeaMera MpeaycMaTpuBaioT (OpMHUPOBAHUE YHHBEPCAIBbHBIX YYeOHBIX JIEHCTBH, MMEIOIIUX
6a30Boe 3HaUEHHE JUIS pa3IMYHBIX BHJIOB JIEATEILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHau3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TO3HAHUU XUMHUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAIULIMOHHO Tpu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HAyKu Kak o0yactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKOW JEATEIbHOCTH YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpeIeNICHUIO 1eJIel N3YUEeHHUs MIPEeIMETa SBJISETCS BIOJIHE ONPaBAaHHbBIM.

CoriacHo J1TaHHOW TOYKE 3PEHHS TJIABHBIMH IIEJISIMH W3Y4YeHUs MpeaMera «XuMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBAsITOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK Ba)KHEHIIECH COCTaBISIONICH
€CTECTBEHHO-HAYYHONH KapTHHBI MHpA, B OCHOBE KOTOPOH JiexKaT KIFOYEBBIC MOHSATHS,
dbyHIaMeHTallbHbIEe 3aKOHBI M TEOPUM XWMHUHU, OCBOEHHE S3bIKa HAyKH, YCBOGHUE U
MOHUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHSI U CTAHOBJICHNS,

e (GopMHpPOBAHME M PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB U
XUMUYECKUX PEAKIUN, HEOOXOIUMBIX JII IPHOOPETEHUSI YMEHUM OPUEHTUPOBATHCS B
MUpE BEIIECTB U XMMHUECKUX SBICHUI, HIMEIOIIUX MECTO B MIPUPOE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHE YMEHHMH U CHOCOOOB JESATENbHOCTH, CBS3aHHBIX C HAONIOACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e30MacHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTum, conmepkatenbHas XapaKTepUCTUKA IEIeH U 3a/1ad U3y4eHHUs MpeaMeTa B
porpaMMe Mo XMMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMU MPHOPUTETAMU
B cHucTeMe cpeaHero oOmiero obpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUH B OOJbIIei
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKONM KOMIIOHEHTE COJepKaHusi OOydeHws,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allnu,
BJIQ/ICIONIET0 HE HA0OpOM 3HAHUMU, a (HYHKIIMOHATHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU H
YMEHHUSIMH aKTUBHOTO TOJTY4YEHHS 3HAHUU U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPaKTUYECKHX 3a]1a4.

B cBs3m ¢ »TUM TpH H3ydeHMH TpenMera «XUMHS» JOMHUHUPYIOIIEEe 3HAYCHHUE
MPUOOPETAIOT TaKUe IIeNU U 3a7auu, KakK:

ajanTanus OOyYalIIMXCS K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOIIETOCS — MHpA,
GbopMHpPOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CcaM00Opa3oBaHUIO,
COTPYAHUYECTBY, CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYAIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

dbopMupoBaHHe Yy OOYYArOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETECHIIHN),
MMEIOIINX YHUBEPCATbHOE 3HAYEHUE /IS PA3TUYHBIX BUOB JEATEILHOCTH: PEIICHUS MPoOeMm,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMH, HEOOXOIUMBIX I TPHOOPETEHUsS OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWMU XUMHUH, a TAKXKE JJISI OLEHKH C
MO3UIUI IKOJIOTUYECKOM 0€30MacHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpPTraHu3M YeJIOBEKa U IPUPOJIHYIO CPeay;

pa3BUTHE TO3HABATEIBHBIX MHTEPECOB, NHTEIUVICKTYAIBHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJIOTUH JIJIsl TIOMCKA M aHAJIN3a YYeOHOHM M HayYHO-TIOMYJIIPHON MHPOPMAIIUH XUMUIECKOTO
COJICPXKAHUS;

¢dbopmMupoBaHUE U pa3BUTHE Y 00YUAIOMIMXCS ACCOIIMATUBHOTO U JIOTMYECKOT'O MBILIUICHUS,
HaOJIFOIaTEILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEICHHH XUMUYECKOTO SKCIICPUMEHTA;

BOCIIUTaHHE y OOydaomuxcs YyOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMHUH, €€ BaXHOW pOMM B  PEUICHHH TIJIOOAJIbHBIX  MPOOJIEM  paIlOHAIBHOTO
NPUPOJIONIONB30BAHUS, TIOMOMHEHUS SHEPIeTUYCCKUX PECYpPCOB M COXPAHECHHUs MPUPOIHOTO
pPaBHOBECHsI, OCO3HAHHS HEOOXOJUMOCTH OEpPEKHOTO OTHONICHHS K TPHUPOJE U CBOEMY
3JI0pOBBIO, a TAKXKE MPUOOPETEHUS OIBITA MCIIOIB30BAHUS MOJYUYCHHBIX 3HAHUHN ISl IPUHSATHS
IPaMOTHBIX PEIIEHUH B CUTYAIUSIX, CBI3aHHBIX C XUMUYECKHMH SIBJICHUSMHU.

B yd4eOHOM 1utaHe cpemHero ooOmero oopasoBaHus MpeaMeT «XUMUs» 0a30BOTO YpOBHS
BXOJIMT B COCTaB MPEeIMETHOMN 00sacTu «EcTecTBeHHO-HAYYHBIC TPEIMETHI.

OO0miee 4nciio 4acoB, OTBEACHHBIX U M3YYCHUS XUMHH, Ha 0a30BOM YpOBHE CPEIHErO
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 kmacce — 34 uvaca (1 yac B Hepeno), B 11
kiacce — 34 gaca (1 gac B Hezeo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[Ipeamer opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B IOJYYCHHUU
HOBBIX BEIIIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHnyeckux coeaunenuit A. M. bytneposa,
e€ ocHOBHbIE NONOKEHUA. CTPyKTypHblE (HOpPMYIbl OPraHMYECKHUX BEUIeCTB. | omouorus,
nu3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  wiaccupuKalud  OpraHMYeckux  BemecTB.  HomeHkiatypa
OpraHMYECKHUX COEIMHEHUN (CHUCTeMaThyecKas) U TPHUBHAIbHbIE Ha3BaHUS BAKHEUIINX
IIpEJICTaBUTEIIEH KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEHU: 03HAKOMIICHUE C
oOpa3laMu OpraHUYecKUX BEIIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HAONIOJICHHEe U OMNHCAHHME JEMOHCTPALMOHHBIX OMBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IIPU HAarpeBaHUHM (IJIaBJI€HKUE, OOYIJIMBaHUE U TOPEHHUE).

Yraesoaopoabl

AJKaHBl: COCTaB M CTPOCHME, TOMOJOTHYECKMH pAx. MeraH M 3TaH — mNpocTeiime
MPEJICTABUTENN aJKaHOB: (U3MYECKHEe W XHMHUYECKHE CBONCTBA (peaklUMH 3aMelleHUs u
TOpPEHUS), HAXOXKACHNUE B IPUPOJIE, TIOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUI psAll. DTWIEH U NPONWIEH — NPOCTEHUIINe
MPEJICTAaBUTENIN AJIKEHOB: (HM3MYECKHEe U XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIOreHUPOBAHUS, THIPATALIUY, OKUCIICHUS U MOJIMMEPHU3alliH ), TOTYYeHUE U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraauweH-1,3: CTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [loaydeHre CHHTETHUECKOro KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuieH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALlMK, TOPEHMSI ), TOJy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (pu3MUECKUEe U XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE W TpUMEHEHUue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceolicmea (peakyuu 2an02eHUpPOBanUs U HUMpPOBAHUs), NOJYUEHUe U
npumenenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YTIIEBOAOPOJOB. [IpuponHblil a3 U momyTHbIE HE(TAHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(QTH: TEpPEeroHKa, KPEeKUHT
(TepMHuUecKHid, KaTaTuTUYECKUi), nuponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHHUE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepadboTKu.

OKCIEepUMEHTaIbHbIE METO/Abl U3YUEHHS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIIEHUE C
oOpa3iiaMu TiacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTb» u «YTomby», MoIeIupoBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIAHBIX, IPOBEIECHUE NPAKTUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3a1aun.




Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXO/IHBIX BELIECTB UJIU IPOAYKTOB PEAKIINH).

Kuciiopoacoaep:kanue opraHu4eckue coeJuHeHust

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMM, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAy MOJIEKYJIaMHu COUPTOB. JlelficTBHE METaHOoJIa U ATAHOJIA
Ha OpraHu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOrOaTOMHbIE cHupThl). JleficTBue Ha opraHu3Mm uesnoBeka. [lpumeHeHHe TriaMLepuHAa U
STUJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTaIbICTUI: CTpPOCHHE, (unueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKHMCIEHHS U BOCCTAaHOBJICHHS, KaueCTBEHHBIE PEaKLIMN),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepupUKalM), MoiaydeHue M mnpuMeHeHue. CTeapuHOBas U OJIGMHOBas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xupoB. bruonoruyeckas posib KUpPOB.

VYrieBoJpl: cocTaB, KiIacCU(pUKAIMS YIIIEBOAOB (MOHO-, 1U- U Iojaucaxapuibl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHS MOJEKYJbl, (PU3HUECKUE U XUMUYECKUE
cBoiicTBa (B3aumoneicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIOKO3bl), HAXOXJCHHE B TMPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THAPOJIN3, KaUeCTBEHHAsI peaKLUs ¢ HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKIMu OJHOATOMHBIX CIUPTOB (OKUcIeHue dSTaHona okcuaom meau(ll)), MHOroaTOMHBIX
CnupTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrue
KpaxMajia C HOJOM), MNpPOBEAECHUE TMPaKTHUECKOW paloThl: CBOICTBa pacTBOpa YKCYCHOH
KHUCIIOTBHI.

Pacuérnrie 3amaun.

Bbluncienuss mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aMm@oTepHble OpraHudyeckue coenuHeHHs. Dusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHue
amuHOKUCIOT. [lenTumst.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TpPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC PEaKIUH Ha OEJKH.

OKCHeprUMEHTAJIbHbIE METO/AbI M3Y4EHHs BEIIECTB W UX IPEBpAIICHUI: HAOJIOJCHUE U
OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JEHATypanus OENKOB MNpU HArpeBaHUM, IIBETHBIC
peakiuu OEIKOB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHUSI

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHH: MOHOMEp, MOJIHMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb MOJIMMEpPHU3AINU, CPETHSS MOJIEKyspHass Macca. OCHOBHBIC
METO/bI CHHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3AIUs U TOJTUKOHICHCAITHSI.

DKcrepuMeHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3ziamMy IPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAyUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanu3zanus MeXnpeIMeTHBIX CBA3€H IpU UM3ydeHHUU opraHumdeckord xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
HOHSTHH, SBIISIFOIIMXCSI CACTEMHBIMU JIJISI OTJCIIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOmue ecTecTBEHHO-HAYYHbIE MOHSATHA: SBJICHHE, HAaydHBIH (aKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHaIMW3, CUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIIOACHUE, W3MEpEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJICKYJIa, JHEPIreTUYECKUI YPOBEHb,
BEILIECTBO, TENO, 00BEM, arperaTHOe COCTOSHHE BEIECTBA, (PU3MYECKUE BETMYMHBI U €HMHUIIBI
UX U3MEPEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

["eorpadust: MUHEpAJIBI, TOPHBIE IIOPO/IBI, ITOJIE3HBIE HCKOIIAEMBbIE, TOIIIIMBO, PECYPCHI.

TexHONOTHs: MHUIIEBbIC MPOAYKThI, OCHOBBI PAllMOHAIBHOTO UTAHUS, MOIOIINE CPE/ICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHE MPerapaThl, MaTepUAIIbl U3 HCKYCCTBEHHBIX M CHHTETHYECKIX
BOJIOKOH.

11 KJIIACC
OBIIASA U HEOPTAHNYECKAA XUMUSA

TeopeTnueckne 0CHOBbI XUMHM

XuMuyeckudl 31eMeHT. AToM. Sapo aroma, U30TONBI. OJEKTpoHHass 000J0vYKa.
DHepreTUuecKrue YpOBHH, MOJYPOBHH. ATOMHBIC OpOHTay, S-, P-, d- aneMeHThl. OCOOCHHOCTH
pacripesie/IeHUs] AJIEKTPOHOB MO OpOUTalIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTYypalus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoanueckass cucrtemMa XUMUYECKHX 3yeMeHToB [[. .
MengaeneeBa. CBA3p NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XUMHYECKHX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECcKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBA3b. Buabl XUMHYECKON CBsI3U (KOBaJIEHTHAs
HEMoJIsIpHasl W TOJISIpHAasi, MOHHAsA, MeTaJUuIMueckas). MexaHn3Mbl 00Opa30BaHUSI KOBaJIEHTHOM



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajgeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTeNeHb OKUCIEHN. IOHbBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJEKYISIpHOTO U HEMOJEKYJISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTue o aucnepcHbIX cucTemMax. VICTUHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 1015
BELIECTBA B pacTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHnknatypa HeopraHu4ecKux
BELIECTB. ['eHeTnyeckas CBsI3b HEOPraHMYECKUX BEIIECTB, NPUHAMICKANIMX K pPA3TUYHBIM
KJIACCaM.

Xumnueckas peakuus. Kiaccupukamuss XUMHUYECKUX PpEaKIUil B HEOPTaHUYECKOH U
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUS U MPEBpALICHUS
SHEPIUU NPU XUMUYECKUX PEAKIUSX.

CKopocTh peakinuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTuMbIe peakluu.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOLIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle [latenbe.

OnekrponuTtnueckas auccoruanus. CunbHble U cialOble 31eKTpoiuThl. Cpena BOTHBIX
pPacTBOpOB BEIIECTB: KUCIas, HEUTpallbHas, IIET0YHAas.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALICHUN: JEMOHCTPALIMS
tabnun «llepuoanueckas cucrema xumuueckux snemeHToB JI. M. MenneneeBa», u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIIETOK, HaOJIIOJAEHHE M ONKUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX ONBITOB (Pa3jIoKEHHE IEPOKCHAAa BOJOpOJAa B IMPUCYTCTBUM KaTallu3aTropa,
OIpEeNIeJIEHUE Cpellbl PaCTBOPOB BEILECTB C MOMOILBIO YHHUBEPCATBHOTO MHAMKATOPA, PEaKLUUU
MOHHOTO OOMeEHa), MpOoBeJeHUE MPAaKTHUUECKON paboThl «BnusHue pa3nuuHbix (AaKTOpPOB Ha
CKOpPOCTb XUMHYECKOU PEAKLIM».

Pacuérnrie 3amaun.

PacuéTel M0 ypaBHEHUSIM XUMUUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXHUMHUYECKUE PACUETHI,
pacu€Thl ¢ UCTIIOJIB30BAHUEM MOHATHUS «KMACCOBAst AOJISI BEILIECTBAY.

Heopranuyeckasi xumusi

Hemeramnsl. Ilomoxxenue HemerauioB B Ilepuoanyeckoil cUCTEME  XUMHUYECKHX
sanementoB J[. . MenneneeBa M OCOOCHHOCTH CTpoeHHsI aTomMoB. (DU3HuUECKHe CBOHCTBA
HEMETAJJIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepsl, pocdopa u yriaepona).

XUMHYECKUE CBOMCTBA Ba)XXHEHIIMX HEMETAUIOB (TaJIOTEHOB, CEphl, a3oTa, Qocdopa,
yriaepoaa U KpEMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHCHUH).

ITpuMeHeHnEe BaXXHENIINX HEMETANIOB U UX COCIUHEHHM.

Meramnsl. [lonoxenne MeramioB B [leproandeckoil cucteMe XUMHUYECKUX JEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAIOB. DIEKTPOXUMHUYECKUN DSl HANpsKEHUH
METAJIJIOB.

XYUMHYEeCKHE CBOICTBa BaKHEMIIMX METAIIOB (HATpHil, Kaiuii, KaJblLMW, MarHuw,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O611me cocoObl moyyeHust MeTayuIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHEpUMEHTAJILHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIMU «MeTajuibl U CIUIaBbl», OOPa3Il[0OB HEMETAJUIOB, PEIIEHHE SKCIepUMEHTAIbHBIX



3aja4, HaAOJMIOJEHME M  ONHMCAaHUE JEMOHCTPAllMOHHBIX U  JAOOPAaTOPHBIX  OIBITOB
(B3auMoielicTBUE THUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAUeCTBEHHBIE
peakiuy Ha KaTUOHBI METAJLJIOB).

PacuérHble 3anaumn.

Pacuérsl Maccel BemiecTBa MM 00bEMa ra3oB 0 HM3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BEUIECTB, pacuéThl Macchl (00bEMa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIM OJIHO U3 BEIIECTB UMEET PUMECH.

XuMHus 4 )KU3Hb

Ponp xuMun B o0GecriedeHnn SKOJIOTMUECKOM, SHEPreTUYeCKON U MUIIEeBON O€30MaCHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKuui.

[IpencraBaenus 00 OOWMX HayyHbIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJTY4€HUS
BaXHEHILNX BEILECTB.

YenoBek B MUpPE BELIECTB M MaTEpHUaJOB: Ba)KHEHIINE CTPOUTEIbHBIE MaTepUalbl,
KOHCTPYKLIMOHHbIE MaTepHuaybl, KPAaCKH, CTEKJIO, KepaMuKa, MaTepuaibl i SJIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpAJIbHBIE YI00pEHUs.

XuMHs U 30pOBbE YEJIOBEKA: IPaBHJIa HCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuiia 6€30MaCHOT0 UCIIOIb30BaHUS MPENapaToB OLITOBOM XUMUHU B ITOBCEIHEBHOM JKU3HMU.

MexnpeameTHbIe CBSI3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 kyacce OCyIIECTBIISETCS Yepe3 UCHOIb30BAHNE KaK OOIMX €CTECTBEHHO-HAYYHbIX HMOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCS CUCTEMHBIMU JJI OTJENbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOI'O
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  IKCHEPUMEHT,
MOJIEJTMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®uznka: Marepusi, dHEprus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOII,
PalMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, T€NO, 00BEM, arperatHoe
COCTOSIHUE BeleCTBa, (PU3NUECKHUE BEJIMUMHBI U €AUHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 5KOCHCTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, TOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: XUMHYECKass  IMPOMBIIIJIEHHOCTD, METATYpPTUs,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOX 035 HCTBEHHOE MIPOU3BOJICTBO, nuIieBas
IPOMBIIIIEHHOCTh, (papManeBTHYECKasi TMPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHUECKHUX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS ITPOMBIIIJIEHHOCTD,
HAaHOTEXHOJIOTUH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWHW HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30BAHUMA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHUS OOyYarOIIMMUCS
IpoTrpaMM CpPEAHEro oOIIero oOpa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U MPEAMETHBIM).
HayuHno-meronuueckoil OCHOBOM aisi pa3pabOTKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
pOrpaMM CpeaHero o0IIero 00pa3oBaHusl SBIAETCS CUCTEMHO-IESTEIbHOCTHBIHN MTOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-ICSTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XHUMHs» Ha YpPOBHE cpenHero oOmero oOpa3oBaHus
BBIJICJIEHBI CIICAYIOLINE COCTaBIISIONIHE:

OCO3HaHHE O0YYAIOUIMMUCA POCCUHCKOM Tpa’kIaHCKON HAESHTUYHOCTH — TFOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTIPEICIICHUIO;

HAJIMYME MOTUBAIMH K 00y4eHHIO;

LIeJICHANPABIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAIULUN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIMXCsi PYKOBOICTBOBAThCS B CBOCH JIEATEILHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, TPUCYIIMMH LEJIOCTHOH CHUCTEME XHUMHYECKOTO
oOpa3zoBaHus;

HaJIMYME TPaBOCO3HAHUS SKOJIOIMYECKON KYNbTYypbl M CHOCOOHOCTH CTaBUTh LEIH U
CTPOUTH )KM3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUSI TpeAMeTa «XUMHs» JOCTHTAlOTCI B EIMHCTBE
y4yeOHOIl M BOCHIUTATEIbHOM JEATEIIBHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTSIMM M HJeaJaMU POCCHICKOro
IpaXXIaHCKOTO O0OIIecTBa, NPUHSATHIMH B OOIIECTBE HOPMaMH M TPAaBWIAMH MOBEICHHS,
CHOCOOCTBYIOIIMMH TIPOIIECCAM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAHOBIICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIMuHOCTHBIE Pe3ylbTaThl OCBOCHUS IMpeaMeTa «XUMUS» OTpa)xaroT chOpMHUPOBAHHOCTh
OMBITa TO3HABATENBHON M TPAKTHYECKOW MAEATENBHOCTH OOYYAIOMMXCS 110 pealn3anuu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

0CO3HaHMsI O0YYAIOLUMHUCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U TPaBOIIOPSIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M TMpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHW B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATEILHOCTH MPU CO3JaHUM YUEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ MO3HABATENBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX YKCIIEPHMEHTOB;

CIOCOOHOCTH TIOHUMATh W IPHHUMATh MOTHBBI, HAMEPEHHSI, IOTUKY W apTYMEHTBI IPYTHUX
IIpY aHaJIN3€ Pa3IMYHBIX BUJOB YUEOHOH NesATeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIINTAHMSA

[IEHHOCTHOTO OTHONICHUS K HMCTOPUYECKOMY W HAYYHOMY HACIEIUIO OTEUYECTBEHHOM
XUMHU;

yBa)KEHHsI K IpOIeccy TBOpYECTBA B 00JACTH TEOPUU M MPAKTUYECKOIO NPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh PE3yNbTaT JUIMTENbHBIX HaOII0AEHU,
KPOITOTIIMBBIX SKCIIEPUMEHTATBHBIX TTIONCKOB, TOCTOSTHHOTO TPY/Ia YYEHBIX U MPAKTHKOB,



UHTEpeCa M II03HABAaTEJIbHBIX MOTHUBOB B IIOJyYEHHMM M IOCIEOYIOLEM aHaJIu3e
UH(POPMALIUHU O TIEPETIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOI'0 TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYyallMd, CBSI3aHHbIE C XHWMHUYECKUMHU SIBJICHUAMH, U
IPUHUMATh OCO3HAHHBIE PEILIEHUS, OPUEHTHPYACh Ha MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TFOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHME M IOCTYNKH CBOMX TOBapuIled C MO3ULMN
HPaBCTBEHHBIX U IPABOBBIX HOPM U OCO3HAHUE IMOCJIEACTBUIN 3THUX MTOCTYIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHHUS LEHHOCTeH 30pOBOr0 M Oe30macHoro oOpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuIto/IeHHsT MIpaBU OE€30MacHOr0 OOpalleHUsl ¢ BEIEeCTBAMHM B OBITY, MOBCEJHEBHOMN
YKU3HU U B TPYZIOBOM €A TENbHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAUBUAYAJIBHOTO M KOJUIEKTMBHOI'O 0O€30I1acHOI0
HOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U XKHU3HU JIO/IEH;

OCO3HAHMsI IOCIEACTBUI U HEMpPUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJIEHUS aKOroJs,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATEIbCKOW JEeSITEIbHOCTH,
0O0I11€CTBEHHO MOJIE3HOM, TBOPUYECKOHN U APYTrUX BUAAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELIEHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIIE Ha
OCHOBE ITPUMEHEHHMsI TPEIMETHBIX 3HAHUM 110 XMUMUHU;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYAOBOMl 1eATENbHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHJIMBUIYaJbHOM TpPaeKTOpUM OOpa3oBaHMs,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HUHTEPECOB U MOTpeOHOCTEN 001IeCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KAK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

NOHUMaHHMs TJI00aJbHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATIBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIOIb30BaHUS JOCTUKEHUM XUMHHM IS PELIEHUS] BOIIPOCOB
palMoOHaIbHOIO IPUPOJIOIOIB30BaHUS;

AKTUBHOTO HENPHUATHS NEHCTBHI, NPHUHOCSIIMX Bpel OKPYXarolled NPHUPOIHOM cpele,
YMEHHMsI MPOTHO3UPOBATh HEOIATONPUATHBIE SKOJIOTMUYECKUE MOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIbBITA
JESATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHs, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTHKY;



MOHMMAaHUA CHENU(PUKA XMMUU Kak HayKH, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUS 00 OKpYXKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJAbI U YEJIOBEKA, B MO3HAHWU IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHruy TpodiieM COXpPaHEHUs TPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYpPBI, PEIICHUH TII00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOHl Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHMMaHMsI CYIIHOCTH METOJOB I103HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BAThH MOJy4YaeMble 3HAHUS JIJIS
aHaJM3a U OOBSACHEHHUS SIBICHUU OKPYKAIOLIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUS Jie7aTh 000CHOBAHHBIE 3aKIIOUEHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCS TAHHBIX
C LIEJIBIO MOJIY4YE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AESTEIbHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M caMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYCHHMIO HOBBIX 3HAHUH 10O XUMUM B COOTBETCTBUM C JKU3HCHHBIMU
NOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSAM Tpyda B pPaIMYHBIX chepax mpodecCHOHATHHOU
JeSITENIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHUS ydyeOHOro mpenMera «XUMHUS» Ha YpOBHE
cpenHero odmiero o0pa3oBaHus BKIIOYAIOT:

3HauMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MeXTpeIMeTHBIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHUHBI MUPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepHs, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOIECcC, CUCTEMa, Hay4HbIN (akT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIEIOBaHUE, HAOTIOICHHE, N3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHHUBEpCaIbHbIC yueOHble  JeWCTBUS (mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE,
perynatuBHble), oOecmeunBatonye (GopmupoBaHue (QYHKIMOHATBHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOYyYaroImMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUIUTMHAPHEIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCaldbHble Y4eOHBIC ICHCTBUS B IO3HABATEIBHOU U
COILIMATILHOM TTPaKTHKE.

MeramnpeaMeTHbIe PE3YJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIBHBIMUA yUeOHBIMHU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIIATUBHBIMHA ,ZIGﬁCTBI/I?IMI/I.

OBi1ajleHHe YHHUBEPCAJIBHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMHY €l CTBUIMHU:

1) 6a3oBble JIOrHYecKHe AeiCTBUSA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaJIM3MpPOBaTh MPOOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpEICNATh LENH NeATENbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HUX JOCTHKCHUS,
COOTHOCHUTH PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IETSMU;



UCIMOJb30BaTh MPU OCBOCHMM 3HAHMN NPUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M yCTaHAaBIMBaTh MX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHH Ul KIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH W NPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipolecce MO3HAHUSA, UCIOIb3yeMble B XUMHM CUMBOJINYECKHE (3HAKOBBIE)
MO/IEINU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ad, MPUMEHSATh HA3BaHHbIE MOJIEJbHbIE NPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEePHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEAKIIHIA;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIOJIb30BaTh IIOCTaBJIEHHBbIE MU
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUIAHUPOBAHUS M TIPOBEICHHS YYCHUUYECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUs HAOIIOAATh 32 XOJOM IpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMyaupoBaTb O00OOLIEHHUS M BBIBOABI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABISATH OOOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEAOBAaTENbCKOM M TPOEKTHOM JeATeNIbHOCTH,
HPOSIBJIATH CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/AOB peIIeHUs
NPaKTUYECKHX 32/1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB ITO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OILIEHUBAThH €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJAbI NMPH IOMCKE U O0TOOpe
uHpopMannu, HeoOXOAMMOM IS BBITOJIHEHHSI yUeOHBIX 3ajay ONpeeEHHOTO THIIa,;

nproOpeTaTh ONBIT MCIOJIB30BaHUS WH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI U
pa3IMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANBHYIO (OpPMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCTIONIF30BaTh HAYYHBIM SI3BIK B Ka4yeCTBE CPEACTBA TPU paboTe ¢ XUMHYECKOH
uH(popMaliel: NPUMEHATh MEXIpeaAMeTHble ((u3Mueckue M MaTeMaTH4eCKHe) 3HakKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OsJaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMHY 1€l CTBUSIMU:

3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TEMbI B XOJle AHAIOra W/WIH JTUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (POPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBINOJHEHHUM XUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3ULIUH B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMHU.

OBJiajieHNe YHUBEPCAIBLHBIMH PeryisTHBHBIMM 1€l CTBUSIMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JCHCTBUH IPHU BBINOJHEHWN YYEOHBIX M HCCIIEIOBATEIBCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYIIECTBJIATh CaMOKOHTPOJIb CBOEH JICSATENBHOCTH HAa OCHOBE CaMOaHaIM3a M|
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs OTpa)karoT:

c(hOpMUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTABIJISIIOLIEH ECTECTBEHHO-
HAyYHOW KapTHUHBI MHpaA, POJIM XMMHUU B TO3HAHUU SIBICHUU NPUPOIBL, B (POPMHUPOBAHUU
MBIIUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM IS
PCIICHHA MPAKTHYCCKHUX 3adad M OSKOJOTHMYCCKHU 000OCHOBAHHOI'O OTHOIIEHHUS K CBOCMY
3JI0POBBIO U TIPUPOTHON CpeEIE;

BJIAJICHUE CHCTEMOM XHWMHWYECKMX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATaOIINe
MOHSTHS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKyJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBSI3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpami¢HHasi), MOJb, MOJISIpHAs Macca, MOJISIpHBIH OOBEM, YIJIEPOIHBIM  CKEJNeT,
(GyHKIMOHAJIbHAS TpyMNa, pajuKail, HU30MEpHus, M30MEepbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YTJIEBOJOPOABI, KACIOPOA U a30TCOJEpKallhe COEAUHEHUSI, MOHOMED, MOJIIUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMSI); TEOPUU U 3aKOHBI (TEOPHS CTPOCHUSI OPTaHUYECKUX
BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SI3BIK XUMHHU; MUPOBO33PCHYCCKUC 3HAHHA, JIC)KAIIUEC B OCHOBC ITOHHMMAHUSA
MPUYUHHOCTUA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUHN, (PAKTOIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OMyYeHUH U 0€30MaCHOM UCIOJIB30BaHUHU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

C(l)OpMHpOBaHHOCTB yMeHI/H\/JI BBIABJIATE XapPAKTCPHBIC MPU3HAKU HOHSITI/II\/'I, YCTaHaBJIMBATb
UX B3aMMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS MIPU OMMCAHUHU COCTaBa, CTPOCHUS U
MpEBpAIICHUI OPraHNUYEeCKUX COCTUHEHUN;

C(i)OpMHpOBaHHOCTI) YMGHI/Iﬁ HCIIOJIB30BaTh XMMHUUYCCKYIO CHMBOJIUKY IJIsI COCTAaBJICHUA
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYTl OPraHUYECKUX BEILECTB
U YpaBHEHUU XMMHYECKUX PEaKLUi, U3roTaBIUBATh MOJAEIHU MOJIEKYJ OPTaHMYECKUX BELIECTB
JUTSL WUUTIOCTPALIUU UX XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUW yCTAHABIMBATH MPUHAJIC)KHOCTh N3YUEHHBIX OPTaHUYECKUX
BEIIECTB 10 HMX COCTaBy M CTPOCHHIO K OMNPENEIEHHOMY KJIAcCy/TpyIie COeauHEHUN
(YrmeBomopoabl, KHCIOPOA H  a30TCOAEpKAIIUE COCIUHEHHUS, BBICOKOMOIIEKYISIPHBIC



COCIMHCHMS), JTaBaTh UM Ha3BaHUA 1Mo cuctematudeckoil HomeHkinarype (IUPAC), a Taxxke
MPUBOJUTh TPUBUAIBHBIC HA3BaHWs OTACIHHBIX OPTraHMYECKHX BEIIECTB (ITHIICH, MPOIUIIEH,
aleTUIICH, STWICHIJIUKOIb, TIUIEPHUH, (PEeHOJ], (OopManbIeTHa, ameTalbJeTHa, MypaBbUHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTa, CTE€APUHOBAsl KHUCIOTA, TJII0K03a, (GpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMCHHSI OMNPEACIATh BHJBI XHUMHYECKOW CBS3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH MOJOXKEHUS TEOPUU CTPOEHUS OPraHUYECKHX
BeiecTB A. M. byriepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (HUINYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEICTaBUTENICH Pa3IMYHbIX KIACCOB OPraHMYECKHUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, metwiOyraauen-1,3, OeHzoul,
METaHOJ, dTAHOJ, YTHJICHTIIUKOIb, TJIMIEPHH, (EHON, aleTaIbIeTH]l, MypaBbHHAS U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0jI03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKIYy HHMH yYpaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYECKUX pEaKUud C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTICBOJOPOIHOTO CBHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpPaBHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WJIM IPOAYKTa PEAKIMH MO W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIICCTB WM MPOIYKTOB PEAKIINN);

c(OpMUPOBAHHOCTh YMEHHI BIa/IeTh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAX HAYYHOTO
MO3HAHUS, KCIONb3YEeMbIX B XHMHUU MpPH H3YYECHUH BEHIECTB M XUMUYECKUX SIBICHUU
(HabmoeHne, W3MEpeHHe, OJKCIEPUMEHT, MOJCIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHUE 3HAHUS JIUISI IPUHATHUS PEIICHUA B KOHKPETHBIX )KH3HCHHBIX CUTYAIHUSX, CBI3aHHBIX
C BEIIECTBAMHU U MX MPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBHiIa MOJb30BAHUS XUMHUUYECKON MOCYAON U
1abopaTOpHBIM 000PYIOBAHKUEM, a TAKXKE MPpaBUiia 0OpAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUICCKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TIUJIAHUPOBATh M BBIMOIHATH XUMHUYECKUN JKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HArpEeBaHUU, MOTyYEHUE ITHICHA U U3YYCHHE €Tro
CBOWMCTB, KAaueCTBCHHBIC pEAKIIMH OpPraHWYECKHX BEIIECTB, JICHATyparusi OeJIKOB IpHu
HarpeBaHWH, IIBETHBIC PEAKITUN OCITKOB) B COOTBETCTBUM C MPABUJIAMH TEXHUKH 0€30MaCHOCTH
npu OoOpallleHuu C BEIIeCTBaMHU U JIaOOpaTOPHBIM 00OpYyIOBaHUEM, MPEICTABIATH PE3yIbTaThl
XUMHYECKOTO JKCIepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIIUX PEAKIU U
(GopMyJIMPOBATh BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHUYECCKH aHAIM3UPOBATH XUMHYECKYIO HWH(POPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOM nHpopmanmu, HTEpHET U IpYTrHX);

c(OpMUPOBAHHOCTh YMEHUI COONMOaTh TMpaBWIa HKOJOTHYECKU IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYMOBOW JEATSIBHOCTH B IICNIIX COXPAHCHUS CBOCTO 370POBBSI M
OKPYKAroIIeH MPHUPOJTHON Cpebl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS HAa JKHBBIC OPTaHU3MBI
onpeAeNéHHBIX OPTraHMYECKUX BEUIECTB, MOHMMAas cMbicn mokaszarens [I/IK, moscHATh Ha
npuMepax crmocoObl YMEHBIIEHHS U MPEJOTBPAIICHNUS X BPEAHOTO BO3JCHCTBUS HA OPTaHHU3M
YeJI0BEeKa;



JUIsi O0Oy4arolUXCsl ¢ OrPaHUYCHHBIMU BO3MOYKHOCTSIMHU 370POBbSI: YMEHHUE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB M XUMHUYECKHX SBJICHHIA,

JUIA CJENbIX M CHa0OBHIAMMX OOYyYaroIIMXCA: YMEHHE HCIONIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.

11 KUIIACC

[IpenmeTrHble pe3ynbTaThl OCBOGHHMsSI Kypca «OOmas U HeopraHudeckas XHUMHsD)
OTpaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHUYECKOW COCTABISAIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XMMHUU B IO3HAHWUU SIBICHUW TPUPOIBI, B (OpMHUPOBAHUU
MBILUICHUST W KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPaAaMOTHOCTHU, HEOOXOAMMOM IS
pellleHusT TPAaKTHYECKUX 3a7ad M SKOJIOTMYecKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHON Cpeie;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHS (XMMHUYECKHI 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTPOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJa, MOJb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJICHTHAsl, HOHHAs, META/UNINYecKasi, BOJOPOJIHAS),
KpUCTaJUTMYECKasi  peméTka, THUIIBI XMMHUYECKHX  pEaklMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOIIUTHI, SICKTPOJIUTUYECKAST TUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKOH  peakIMH, XHUMHYEeCKOE paBHOBECHE); TEOpPUM U  3aKOHBl  (Teopus
ANEKTPOJIUTUYECKON Juccouranuu, nepuoauyeckui 3akoH J[. WM. MenngeneeBa, 3akoH
COXpaHEHHUsI MAacChl BEUIECTB, 3aKOH COXPAHEHHUS W MPEBPAIIEHUS DHEPTUU MPU XUMUUYECKHUX
peaKknusax), 3aKOHOMEPHOCTH, CHMBOJMYECKHH SI3bIK XHMHHM, MHUPOBO33PEHUYECKUE 3HAHUA,
JeKalue B OCHOBE IOHMMAHUS TPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHX SIBICHUH,
(akToJIOrMYeCcKre CBEJEHUSI O CBOWCTBAX, COCTaBe, MOJIYYECHUH M O€3011aCHOM HCIIOIb30BaHUU
BOKHEUIIINX HEOPTAHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOMN JCSITEIIBHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBISTH XapaKTepHbIC MPU3HAKU TOHATUH, YCTaHABINBAThH
UX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU ONHUCAHUM HEOPTaHUYECKUX
BEILECTB U UX IPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHUW HCIOJIB30BaTh XUMHUYECKYIO CHMBOJHUKY JJIi COCTABJICHHS
dbopMyn BemIECTB W ypaBHEHUNW XHUMHUYECKUX PEAKIUH, CHUCTEMAaTHYECKYl0 HOMEHKIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHWS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHblii ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETami€Hash W3BECTh, NMUThEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAENSATh BaJICHTHOCTh U CTETIEHb OKUCICHUS XUMHUYECKHIX
AIIEMEHTOB B COCIMHEHHSIX PA3IMYHOTO COCTaBa, BU XUMUYECKOW CBS3U (KOBaJIEHTHAs!, MIOHHAS,
MeTaJuIndecKasi, BOJOPOAHAs) B COCAWHEHUSIX, TUI KPUCTAUIMUECKOW PEMIETKH KOHKPETHOTO
BeIeCTBAa (aTOMHAs, MOJEKYJSIpHAs, WOHHAs, METaJUIMYecKas), XapakTep Cpeibl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUN yCTAaHABIMBAThH MPUHAIJICKHOCTh HEOPTAaHUYECKUX BEIIECTB
10 X COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIme coeIuHeHuN (poCThle BellecTBa — METaJUIbl U
HEMETaJUTbl, OKCUIbI, OCHOBAHUS, KUCIOTHI, aM(pOTEepHBIE THAPOKCHIBI, COJIH);

c(OpMHUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOrHOCTUYECKYIO (DYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu3oBaTh dJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHUeCKUX 3aemeHToB [1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUSI CBONCTB XMMHYECKHUX JJIEMEHTOB U UX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3jIUYHBIX KIJIACCOB, MOJATBEPKAATh CYIIECTBOBAaHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUHU IO Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyroliuxX BeUIecTB, TeIioBoMy 3(hdexTy peaxiuu,
M3MEHEHUIO CTENICHEH OKUCIICHHUSI 3JIEMEHTOB, 00PaTUMOCTH PEaKIUH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIUN Pa3IMYHBIX THIIOB, MTOJTHBIC
U COKpAallEHHbIE YPaBHEHUs peaklUii HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcHO3HaBaTb OINBITHBIM IYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUN DPACKPBIBATh CYIIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCpPeICTBOM COCTaBJICHUS FJIEKTPOHHOTO OaaHca ATUX PEaKIIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHelHero Bo3aerictBus (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XMMHUYECKHE TMPOIIECCHI, JIekKaIlue B
OCHOBE MPOMBIIIUIEHHOTO TOJMYYeHUsI CEPHOW KHCIOTHI, aMMHaKa, a Takke cPOpMHUPOBAaHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4YHBIX NPUHILMIAX M 3KOJOTMYECKHX IMpoOiieMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM MOHSATHUS
«MaccoBasi JI0JIl BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XMUMHUYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B peakIMM BEIIEeCTB, TEIIOBOro 3¢ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALEHUS U COXPAHEHUS DHEPTUN;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIa MOJH30BAHUS XUMUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAK)KEe MpaBUiia 0OpaIEHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBaTb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pasznmokeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBHM KaTalu3aTopa, OMNpeNeJeHHE Cpeibl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XMMMYECKOW pEeaKlUH, PeaKIMd HOHHOrO OOMEHa, KaueCTBEHHBIE PEaKIMH Ha
cyibdar-, kapOoOHaT- U XJOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIeHUE SKCIEPUMEHTAIbHBIX
3agau nmo TtemMaMm «Metamnel» u «Hemeramibl») B COOTBETCTBMM C MpaBUIIAMH TEXHHUKHU
0e30MacHOCTH Mpu 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEICTABIATh
pe3ysbTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTaTOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpeACTBA MaccOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHI COOMIOJaTh MpaBWJIa JKOJIOTUYECKH II€JIeCO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKPY’KaIoIlle MPUPOJIHON CpeJibl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS HA YKUBBIE OpraHU3MBbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U IPEAOTBPALICHUS X BPEIHOIO BO3/ICHCTBUS HA OPraHU3M YEJI0BEKa;

JUisi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHE HPUMEHATH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISE  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaitnst s 3anucu xuMmudeckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYEeCKOH XUMUM
[Ipenmer oprannueckoit xumun. Teopus
1.1 CTPOCHUS OPTaHMYECKUX COSAMHEHUH A. 3 0 0
M. bytieposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
2.1 [IpenenbpHbIE YTIEBOIOPOIBI — aTKAHbI 2 0 0
59 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 0 1
' QJIKaINEHBI, AJTKUHBI
2.3 ApoMaTn4ecKue yrieBoaoposl 2 0 0
24 [TpupogHBIE HCTOYHUKH YTIEBOIOPOIOB U 3 1 0
' ux repepaboTka
Hroro no paszneny 13
Paznen 3. Kuciopoacoaepaaimue opranndeckue coeTHHeHust
3.1 Crnuptsl. Oenon 3 0 0
Anpaerunpl. KapOOHOBBIE KUCTTOTHI.
3.2 ACTIARL Bap 7 0 1
CrnoxHble 3¢upbl
3.3 YrieBoasl 3 1 0
Hroro 1o pasneny 13




Paznen 4. A30Tc0uepmamne OpraHn4eCKue COCANHCHUA

41 AMUHBI. AMUHOKUCIIOTHL. benku 3
Hroro mo pazneny 3
Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIE COeINHEHU S

5.1 ITnactmaccel. Kayuyku. Boigokna 2
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
1.1 u Ileproamueckas cucTeMa XMMUYECKHX 3 0 0
anemenToB 1. 1. Menaeneena
12 Crtpoenue BeniectBa. MHOroo6pasue 4 0 0
BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Htoro no paznemny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Meransl
2.2 Hemeramist 1
53 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5 0 0
BEIIECTB
Hroro no pazneny 17
Pa3znen 3. Xumus u Ku3Hb
3.1 ‘ XWUMUS U )KU3Hb 4 1 0
Hroro mo pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero H3yYeHUs o0pa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 [Ipeamer oprannyeckoil XuMuH, eé 1 0 0
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHHE 06.09.2023
Teopust cTpoeHHS OpraHUIECKHX
2 iHA.M. b ¢ 1 0 0
COCTMHEHU I yTJepoBa, eé 13.09.2023
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanum
3 OpraHMYecKux BemecTs. HoMmeHkaTypa 1 0 0
(cucremaTuyeckas) U TPUBHAJIbHBIE 20.09.2023
HAa3BaHMSI OPTaHUICCKUX BEIICCTB
4 AJIKaHBI: COCTaB U CTPOCHUE, 1 0 0
TOMOJIOTMYECKUH PsijL 27.09.2023
5 MeraH u 3TaH — npocTenIne 1 0 0
MPEACTaBUTENH AJIKAHOB 04.10.2023
A : 5 1
6 JIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 0 0 11.10.2023
7 OTUJIEH U POMUIEH — MpOCTeiine 1 0 0
MIPEICTaBUTENH aJTKEHOB 18.10.2023
[Ipaktuueckas padora Ne 1. «Ilomydyenue
8 . 1 0 1
ATUJIEHA U U3YUYE€HUE €0 CBOWCTBY 25.10.2023
9 Ankanuensl. byranuen-1,3 u 1 0 0
MetunoyraaueH-1,3. [omyuenune 08.11.2023




CUHTETUYECKOIO KaydyyKa U PE3UHBI

AJIKHMHBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKUH psift. ALIETHIIEH —
) PHACCIHH PAA: A1 15.11.2023
MPOCTEHIINIA TPEICTABUTENb ATKHHOB
1 BbrurciieHus o ypaBHEHHIO XMMHYECKOH
peakuu 22.11.2023
I'eneTnyeckas CBSI3b YTIEBOIOPOIOB,
12
MPUHAUICKANUX K PA3IMIHBIM KJlaccaM 29.11.2023
13 Apensl: 6eH3011 1 TOITY0. TOKCHYHOCTB
apeHoB 06.12.2023
[TpupogHBIE HCTOYHUKY YTIICBOJOPOIOB:
14 MIPUPOIHBIN ra3 U HOIIYTHEIE HEPTIHEIE
prpoa YTHEIC He() 13.12.2023
ra3bl, He)Th ¥ MPOAYKTHI €€ epepaboTKu
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:
15 MIPUPOIHBIN ra3 U HOIIYTHEIE HEDTIAHEIE
Prpo yrHbie Hed 20.12.2023
ra3el, He()Th U MPOAYKTHI €€ IepepaboTKu
16 Kontponbnas paboTta mo pazaery
«YTIeBOAOPOIBI» 27.12.2023
17 [IpenenpHBIE OTHOATOMHBIE CITUPTHI:
MeTaHOJ U 3TaHo. Bomopoanas cBs3b 10.01.2024
18 MHOroaToMHBIE CIUPTHI: TUIICHTIIUKOIb U
TJIMLEPUH 17.01.2024
DeHOIT: CTPOCHHE MOJIEKYITBI, (PU3UIECKUE
19 .
1 XUMHUYECKHE CBOMCTBA, IPUMEHEHNE 24.01.2024
20 Anpaerunst: GopManbaeTu U
areraabJaerua. AeToH 31.01.2024
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE
21
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 07.02.2024




22

[TpakTuyeckas padora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

14.02.2024

23

24

25

CTeapI/IHOBaH 1 OJICMHOBaA KHCJIOThI, KaK
NpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

MpbLia KaK COJIM BBICIIAX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE

CroxHble 3(UPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ UAPOIIN3 CIIOKHBIX
a¢upoB

21.02.2024

28.02.2024

06.03.2024

26

JXKupsl: ruaponu3, npuMeHeHHUE,
OuoJIOTNYecKast PoJIb KUPOB

13.03.2024

27

28

VYraeBojpl: cOCTaB, KiIaccuuKanus.
Baxneiiune npeacraBuTeNu: TII0K03a,
¢bpyxTO3a, caxaposa

KanMaJ'I " OCJIJIK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

20.03.2024

03.04.2024

29

Kontponbnas paboTta mo pazaeny
«Kucnopozacoaepxaniyue opraHn4eckrie
COETUHEHUS

10.04.2024

30

31

32

AMWHEBI: METHJIAMUH U aHUJINH

AMUHOKHUCIIOTHI KaK aM(OTepHbIE
OpPraHUYECKUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. Ilentuast

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS

17.04.2024

24.04.2024

08.05.2024

33

OCHOBHBIE TTOHSITUS XUMHUHU




BBICOKOMOJIEKYJIIPHBIX COECUHEHUN

15.05.2024

OcHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

22.05.2024




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTpOHHAs
KOH(UTYypalusi aToMOB

KoaunuecTBO 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

JlaTa
U3ydeHust

05.09.2023

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[Iepnognueckuii 3axoH u [lepnoanueckas
CHUCTEMa XMMUYECKUX ieMeHToB /1. 1.
Menzeneesa, MX CBA3b C COBPEMEHHON
TEOpUEH CTPOCHUS aTOMOB

12.09.2023

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XHUMUYCCKHX DJIEMECHTOB U HX COCAUHCHUN
10 FpyNIaM U nepuojam. 3HaueHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYeCKHX 31eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

19.09.2023

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BU/Ibl; MEXaHU3MBbI 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoiHas CBA3b

26.09.2023

BanieHTHOCTB. DIIEKTPOOTPUIIATETEHOCTD.
Crenenb okucnenus. Bemiectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHUS

[TonsaTHE O AMCTIEPCHBIX CUCTEMAX.
WcTrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 1015 BElecTBa B pacTBOpe

Knaccudukanus 1 HOMEHKIATypa

03.10.2023

10.10.2023




HEOPraHUYECKUX COCIMHEHUN.
['eneTnyeckasi CBA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHbIX KJIACCOB

17.10.2023

Knaccudukanus XuMu4ecKkux peakiuui B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPAaHEHHUs U IIPEBPALICHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

24.10.2023

10

11

12

CkopocTtb peakiuu. OOpaTuMble peakium.
XUMHUYECKOE PABHOBECHE

[TpakTuueckas paborta Ne 1. «Bnusiue
pa3anyYHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

DnekTponauTrueckas auccoruanus. [lonstue
0 BoJiopoiHOM Tokasarene (PH) pacTBopa.
Peakuuu nonnoro oomena. ['maponus
OpPTaHMYECKUX M HEOPTaHHMUECKUX BEIIECTB

OKHCIUTENBHO-BOCCTaHOBUTEIILHBIE
peakuuu. [TonsTre 00 3nekTponuse
pacIuIaBoB ¥ pacTBOPOB COJIEH

07.11.2023

14.11.2023

21.11.2023

28.11.2023

13

KontponbHas padoTa mo pazaeny
((TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHN»

05.12.2023

14

Mertamibl, ux nojgoxenue B [lepuoanueckoit
cHUCTeMe XMMUYecKux annemeHToB /1. 1.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3znyeckre CBOWCTBa
METaJIOB

12.12.2023

15

CI1aBel METAILIIOB. 9HCKTpOXHMH‘-ICCKPIﬁ




PA HAIIPSKEHUN METaJIOB

19.12.2023

16

17

XUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJIOB (HATPHUH, Kaduil, KaabIlui, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COCIMHEHUN

26.12.2023

09.01.2024

18

XUMHYeCKHEe CBOMCTBA IIMHKA, JKeae3a U UX
COCIMHEHUN

16.01.2024

19

20

21

22

[IpakTuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

Hemetamibl, ux mojoxxeHue B
[lepuoauueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menaeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB
dusnveckue CBONCTBA HEMETAILIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCTIOpoJia, cephl, hocdopa u yriaepoaa)
XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
HUX COeIUHEHUU

23.01.2024

30.01.2024

06.02.2024

13.02.2024

23

24

25

XuMH4eckue cBoicTBa a3oTa, (pocodpa u ux
COeTMHEHNN

XUMHUYECKUE CBOWCTBA yIIIEpOaa, KPEMHUS U
UX COCOUHEHUU

[IpruMeHeHrne BaXKHEUIIINX HEMETAIOB M UX
COE€IUHEHHI

20.02.2024

27.02.2024

05.03.2024

26

O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110
teMe «HeMeramneDy. BeranciaeHus mo

12.03.2024




YpPaBHEHUSIM XUMUYECKHX PEAKUUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenue

27 1
?'KcnepHMeHT"aanmx 3a/1a4 1o TeMe 19.03.2024
Hewmerannsr"»
98 KonTponbhas pabota no temam «MeTauib» 1
u «Hemeramnbn» 02.04.2024
Heopranuueckre u opraHu4ecKue KUCiaOThI.
29 H 1
€OpraHMYEeCKre U OPTaHUYECKUE 09.04.2024
OCHOBaHUS
AmMoTepHbIC HEOPTaHUYECKHE U
OpraHWYECKUEe COeMHEHUs. | eHeTrIeckas
30 1
CBSI3b HEOPTaHUYECKHUX U OPraHUYECKUX 16.04.2024
BEIICCTB
Ponp xumuu B 00ecrieueHUN SKOJIOTHYCCKOM,
1 i 7 1
3 HSHEPTeTUYECKON U MUIIEBOIM 0€30MacHOCTH, 93.04.2024
Pa3BUTHH MEUITTHBI
[TpencraBienus o0 OOIMMX HAYYHBIX
2 1
3 HpI/IHIIfIHaX MIPOMBIIIIJICHHOTO TTOJTyYeHUS 30.04.2024
BRXHCHIIINX BEIIECTB
33 4 1
€JI0BEK B MUPE BEIIECTB U MaTepUAJIOB 07.05.2024
34 X 1
UMHUS ¥ 37I0POBbE YEIIOBEKA 14.05.2024
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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