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MOSACHUTEJIBHAS 3AITMCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpazoBaHus pa3padoTaHa Ha OCHOBE
®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepanbHON 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DenepanrbHOM TrOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO MpeaMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yOIMNUX
OCHOBHBIC 00pa30BaTebHBIC MPOTPAaMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTeruu pasBUTHUS
Bocriutanuss B Poccuiickoit ®enepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOJIXOIIOB K pa3padOTKe MporpaMmbl MO XUMHH, K OIPEICICHHUIO OO0IIeh
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUSA OOyUarOIIMUXCs CPEICTBAMU y4eOHOro Impeamera
«Xumus» st 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTABMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, CoJepXKaHMs, pEe3yJbTaToB OOy4eHHS U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIMIYCKHHUKaMH  0011e00pa3oBaTeIbHOM
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThl0o HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM cHUCTEME XHMMHMYECKOTo o00pa3oBaHMs. OTH LEHHOCTU
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpPbI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xuMudeckoe oopa3zoBaHue 0O0y4aroOLIMXCs Ha YPOBHE CPEAHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpenMera «XUMHUS», COJAEpKaHUE U MOCTPOCHHUE
KOTOPOI'0 ONpeZeNeHbl B MporpaMMe IO XMMHUHM C Y4ETOM CHEUM(DPUKM HAyKU XHUMHUH, €&
3Hau€HUs B MO3HAHUU NMPUPOIBI U B MaTepUATbHON KU3HU OOIECTBA, a TAaKXKe C y4ETOM OOIIUX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOMH
LMBUJIM3AllMU, B CO3/1aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJaja B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe GOPMUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BEHIECTBEHHOI'O COCTAaBa OKPYKAIOLIET0 MHPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JIPyTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHash XMMHUS Kak HayKa CO3HMJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJIeHa Ha PELIEHUE INI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
YeJOBEYECTBA — CBHIPbEBOM, HJHEPreTUUecKOi, MHUIIEBOM, SKOJIOrMYecKOd Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LEISIMH M NPUHIMIAMH CpelHero oOriero obpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOTO BKIIOYEHHUS B JKHU3HBb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiromiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «Opranuyeckas
xuUMusA» 1 «OO011ast 1 HeOpraHuyecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM CO/IEP)KaHUsI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUH 0 HEOPraHUYECKOW XMMHUHU (C BKJIIOUCHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CUCTEMbI 3HAHUN
OpY M3Y4YEHUHU MpeaMeTa O0ecleYrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS] BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.

CrpykTypa coaepxanus KypcoB — «Opranuueckast Xumus» U «O0mmas 1 HeopraHuueckas
XUMHUA» cHOpMUpOBaHA B MPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO



ydeOHOro Marepuaia W OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWN Ha
OIPENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHH BEIIECTBA
paccMaTpUBaKOTCSI HAa YPOBHE KIIACCMYECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M BJIEKTPOHHBIX IPEICTaBICHUM O CTPOECHUU BEILIECTB.
Csenenusi 00 M3y4aeMbIX B Kypce BeEIIECTBaX HArOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COEIMHEHHMHA. B Kypce OpraHMuecKod XMMHUU IOIYy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOro oOIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3H, KIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHusi B IMpeaMere «XuMus» 0a3z0BOro ypoBHSI pacCcMaTpUBAeTCs
U3y4EHHBII Ha YpPOBHE OCHOBHOTO o0OmIEro o00pa3oBaHHMs TEOPETHUYECKUH MaTepual Hu
dakTosornueckrue CBEACHHs O BEUIECTBAX U XMMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0Imas 1 HeopraHM4yecKasi XUMHUs» O0yUYarOIIUMCS MPEIOCTABIAETCS BO3MOKHOCTh OCO3HATh
3HaYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHMX W METOJOJIOTMUECKUX TMO3HIIHM,
riry0Ke TMOHATh MCTOPUYECKOe W3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomonHseTcss B Kypcax 10 wm 11 kiaccoB naieMEHTaMH  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKUA M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JesTebHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTU TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICTUBATh WH(OPMAIIMIO U MPUMEHSATHh €€ NJIsl TOMOMHEHHUSI 3HAHUHM, pereHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTANIbHBIX MCCIEN0BATENbCKUX 3a7ad. B memnom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HAa (POPMUPOBAHUE Y
00y4JaromnXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepuaibHOE €AMHCTBO HEOPTaHUYECKOTO U OPraHMUYECKOTr0 MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
U pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH M TEOPETUUYECKHUMH MPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUU B PEIICHUH IKOJOTUYECKUX MPOONieM, a Takke MpodieM cOepexeHus
SHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMSI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mane pemieHus 3amad  BOCIMTAHUWSA, PA3BUTHUS M COIMANU3ALMU  O0YYarOIIUXCS
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJIbl K OMPEACNICHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeayCcMaTpuBaioT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HaUEHUE I Pa3IMYHbIX BUJIOB JEATEIILHOCTU: pElIeHUs Mpo0eM, MOMCKa, aHalIu3a U
0o0paboTku uWHPOpPMAIUU, HEOOXOMUMBIX sl TPUOOpPETEHHs] OMbITa MPAKTUYECKOH U
HCCJIEIOBATENBCKOM 1eATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO O0IIETro 00pa3oBaHus, TaK U
HAa YpOBHE cpeaHero obOmero oOpa3oBaHHs, TMpPH  OMNpPENEICHUH  COJepiKaTelbHON
XapaKTepUCTUKU LeJed H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPaJWLMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW Haykd Kak olmnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEIbHOCTU YEJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKHM 3pEHHs TakKOM MOIXOX K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBIISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo aHHOW TOYKE 3PEHMS TJIABHBIMM LIEJISIMU W3Y4YEHUs NpeaMera «XUMHsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (GOpMHpPOBAaHHME CHCTEMbl XUMHUYECKUX 3HAHMM KakK BaKHEHIIEH COCTaBIISAIONICH
€CTECTBEHHO-HAyYHON KapTUHBI MHUPA, B OCHOBE KOTOPOH JIEkKAT KIIOUYEBBIE MOHSITHS,
dbyHIaMeHTallbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U



MOHMMAHHUE CYIIHOCTH JOCTYNHBIX OOOOIIEHNII MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPHEH WX PA3BUTUS U CTAHOBIICHHUS;

e (opmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUPE BEIIECTB U XMMHYECKHUX SBICHUH, IMEIOIINX MECTO B MMPUPOJE, B MPAKTUUECKON H
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTHUKaA LI€JIel U 3a7a4 U3y4YEHHUs NpEIMETa B
porpaMMme 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanusi. CeroiHs B MPENOJAaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi oOyueHwus,
OpPUEHTHPOBAHHOM Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTeIbHON  OpraHu3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTHIO, TO €CTh CIIOCO0aMU U
YMECHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUN M MPUMEHEHUS UX B PCabHOW KU3HU JJI PCIICHHS
MPAKTUYECKUX 3a7ay.

B cBia3u ¢ oTM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHHUPYIONIEe 3HAYCHUC
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

ajmanTanusg  OoOydJaromMXcst K  YCIOBHSAM  JMHAMHUYHO  pa3BUBAIOIIETOCS  MHpAa,
dbopMupoBaHHE HHTEIUVIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPHHATHIO T'PAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIUN),
MMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JIJIS PA3MTUYHBIX BHJIOB JIEATEIHHOCTH: PEHICHUS MPOoOiieM,
MOMCKA, aHaimu3a W o00paboTKku WHGOpPMAIMU, HEOOXOTUMBIX JUIsi MPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpasi 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUH, a TaKXkKe Jid OLIEHKH C
MO3UIUI IKOJIOTHYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB M XUMUYECKUX MPOIIECCOB
Ha OpPTaHK3M YeJIOBeKa U IPUPOJIHYIO CPENY;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEU
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOpETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C KU3HCHHBIMH MOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIC NH(DOPMAIIHOHHBIC
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(DOpMALIUKA XUMHUYECKOTO
COJIEpKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIICHUS,
HaOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEeOoO0XOAMMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHUCTHYECKOW HAIpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHUH TH00albHBIX  MPOOIEM  palloHaIbHOTO
NPUPOIOTIONB30BAHNS, TIOMONHEHHUS SHEPreTUYECKUX PECYpCOB M COXpPAHEHHsS MPHPOTHOTO
pPaBHOBECHsI, OCO3HAaHMA HEOOXOTUMOCTH OEpPEeKHOTO0 OTHOILICHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA WCITOJIb30BAHUS MTOJIYICHHBIX 3HAHUW JUTSI TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMHU.

B yueOHOM maHe cpemHero obmiero oOpa3oBaHUs MpeaMeT «XuUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OO01ee yuCIIO YacoB, OTBEAEHHBIX ISl U3YUEHUS XUMUHU, HA 0a30BOM ypOBHE CPEIHETrO
obmero obpazoBaHusi, cocrapiser 68 wyacoB: B 10 kmacce — 34 gaca (1 ywac B Hexmenmo), B 11
Kjiacce - 34 yaca (1 yac B HEJIETTIO).



COJAEP/KAHUE OBYYEHUA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

[IpenmeTr opraHMYecKOil XMMHUHU: €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAYCHUE B IOJIYYCHUU
HOBBIX BEIIECTB U MaTepuaoB. Teopus cTpoeHus: opraHnueckux coequHennii A. M. byrneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHUSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHudeckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEJMHEHUN (cucreMarudeckas) M TpPUBHAJIbHBIE HA3BAaHUS BAKHEHIINX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHUX BEILECTB IIPU HarpeBaHUH (IUIaBjieHUe, OOyIJIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
IPEJICTaBUTENIN aJKaHOB: (U3NYECKUE U XMMHMUYECKHE CBOICTBa (peakuUuy 3aMeleHUs U
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH pAll. DTUIIEH U NPONWIEH — NPOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanueH-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
IPOCTEHIINN MPECTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (PU3NYECKHE U XUMHUECKHUE CBOWCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAHUS W HUTPOBAHUsA), TOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKU YTIeBOAOpOoJ0B. [IpuponHblii ra3 U monyTHbIe He(TAHbIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKHiA, KaTamUTHYeCcKHii), muponus. [IpoaykTsl nepepaboTku He(hTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3Y4YEHHs BEIIECTB U UX NPEBpAIlEHUI: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJICHHE MPAKTHYECKOW pPaOOTHI:
MOJTyYEHUE 3TUJICHA U U3YUYEHHUE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIECTBA HJIM TMPOAYKTAa PEAKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJHBIX BELIECTB WIN MPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckne coeiNHEHUs!

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOECHUE, (U3UYECKUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




npuMeHeHne. BoopoiHbie CBA3M MEX1y MOJEKyJaMH CIIUPTOB. JleficTBHE METaHOIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpOCHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peaklUMU OKHMCIEHHS U BOCCTAaHOBJIEHUS, KaueCTBEHHBIE pEaKIIHN),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
sTepuduKalM), MoldydeHue M mnpuMmeHeHue. CrTeapuHOBas U OJEMHOBas KHUCJIOTHI Kak
IPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KUCJIOT. Mblla Kak COJIM BBICHIMX KapOOHOBBIX KHUCIOT,
uX Molollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. IIpumenenue xupoB. bruonornyeckas posib KHUpPOB.

YTneBopl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), oxucieHume amMMuauyHbIM pPacTBOPOM
okcuma cepebpa(l), BoccraHoBIEHHE, OpOXKEHHE TJIIOKO3bI), HAXOXKJAEHHE B IPUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmtonosa kak npupojHsle noaumepsl. CTpoeHue Kpaxmaia U 1eJUTIONI03bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAs peaklus ¢ HOJ0M).

OKclepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX MpPEBpallleHHil: NpOBeJeHuE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneiicrBue
KpaxMajga C HWOJOM), TPOBEACHUE MPAKTUUECKOW padoOTHI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBAa WM NPOAYKTAa peaklUWH MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOJIHBIX BEUIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNs.

AMHUHOKHCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Dusndeckue U
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lentuapt.

benkm kak MpupoOIHBIE BBHICOKOMOJEKYJISIpHBIC coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCJIKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONKCaHWE JAEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OEIKOB IpH HarpeBaHWU, LIBETHBIE
peaxiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OCHOBHBIEC TIOHATHS XUMHH BBICOKOMOJICKYJISIPHBIX COCIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUKN, CpelHsAs MoJeKylsipHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSMHEHHM — MOJIMMEPU3AIUS U TOJTMKOHICHCALUSI.



DKcrepUMEeHTaIbHbIE METO/Ibl MU3YUYEHHUSI BEUIECTB M MX MPEBPALCHUNA: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXIpeaMETHBIX CBS3EH MPU MU3Y4EHUU OpraHuydeckod xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTUM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBJICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiIaccupuKaluusg, TMEePUOJUYHOCTh, HAOIIOJECHUE, U3MEpEeHHE,
HKCIEPUMEHT, MOICTPOBAHUE.

®usznka: MaTepusi, JHEpPIus, Macca, aToM, JEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BETMUMHBI U €AUHUIIBI
UX U3MEPEHUS.

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

['eorpadus: MuHepaibl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIMOHATILHOTO MUTAHMSI, MOIOIIIUE CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIAS U HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckue 0CHOBbI XUMHMHU

XuMuyeckuil 31eMeHT. AToM. Sapo aroma, H30TONBL. JJIEKTpOHHass 000J0dYKa.
DHepreTUUecKrue YPOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- aneMeHTsl. OCOOCHHOCTH
pacnpenenenns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema XUMHYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckod CHUCTEMBI XMMHYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CI0XKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeproANYECKOro 3aK0Ha B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuindeckas). MexaHn3mbl oOpa3oBaHMsI KOBaJECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATETBLHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTHe O AMCHEpCHBIX cucTeMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranmueckux coeauHeHud. HomeHknmatypa HeopraHW4ecKux
BEIIECTB. ['eHeTHueckass CBsA3b HEOPraHWYECKUX BEILECTB, NPUHAMICKAIUX K PA3IUYHBIM
KJIACCaM.

Xumnueckass peakuus. Kiaccupukamuss XUMHUYECKUX peEakUii B HEOPraHWYECKOH U
OpPraHMYECKON XUMUU. 3aKOH COXPAaHEHHS MACCHI BEIECTB, 3aKOH COXPAHCHUS WU IIPEBPALICHUS
SHEPrUM NPU XUMUYECKUX PEAKIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTb OT pasinyHbIX (pakTopoB. OOpaTHMble peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpBI, BIUAIOIIHAE HA COCTOSHUE XUMHUYECKOTO DPaBHOBECHUS.
[Tpuniun Jle [larensbe.



DnekrponuTnueckas auccoruanus. CunbHble W ciabbie 31eKkTponuThl. Cpena BOJHBIX
PacTBOPOB BEILIECTB: KUCIIas, HEUTpaJIbHAs, IIEJTOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALIECHUN: JEMOHCTPALMS
tabmu «llepuoguueckas cucrtema xumuueckux siaemMeHToB Jl. WM. MenpeneeBa», u3yueHue
MoJielel KpPUCTAJUIMUECKUX pelEToK, HaOJIIoJeHHe U ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaauzaropa,
OIpENIETICHUE CPellbl PAaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCAIBHOTO MHAMKATOPA, PEaKLUU
MOHHOTO OOMEHa), TMPOBEICHHE MPAKTUYECKOH paboThl «BrusHUe pa3nuyHbIX (DaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTpl 0 ypaBHEHUSIM XMMUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacU€Thl C UCIOJIBb30BAHUEM MTOHSATHS «MACCOBAs J10JISI BEILIECTBAY.

Heopranuueckasi xumusi

Hemerannbl. Ilonoxxkenue HemeraiuioB B Ilepuoanyeckoil cUCTEME XUMHYECKUX
sanementoB JI. U. MenzaeneeBa u OCOOCHHOCTH CTpoeHHsI atromMoB. (Dus3nueckue CBOHCTBA
HEMETAIUIOB. AJUTOTPOTIHS HEMETAJIOB (Ha IpUMepe KUCIOpoia, cepsl, hocdopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BaXKHEUIIMX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUH.

Mertamisl. [lonoxxenne meramioB B [lepuoanueckoil cuctemMe XUMUUYECKUX 31€eMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢dbusnueckue cBoiicTBa MeTamioB. CIUlaBbl METAIOB. DJEKTPOXUMHUYECKUN P HAMPsHKECHUH
METAJJIOB.

XYUMUYECKHE CBOICTBA Ba)KHEWIIMX METAIJIOB (HATPHU, Kanwii, KaibIMi, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpuMeHeHre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUIN: H3YYCHUE
KOJUIeKIIMU «MeTaluibl U CIUIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIBHBIX
3aj7a4, HaOJIOJIeHWEe W  OINKMCAaHME JICMOHCTPAIMOHHBIX U  JIADOPATOPHBIX  OMBITOB
(B3auMoJIeliCTBME THUAPOKCHIA ATIOMUHUS C PACTBOPAMH KHUCIOT M IIENOYeH, KaueCTBEHHBIE
peaKIuu Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3agadu.

Pacuétel mMaccel BemiecTBa WM 00BbEMa ra3oB MO WM3BECTHOMY KOJUYECTBY BEIICCTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIMX B PEaKIMH BEIIECTB, PacY€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINU, ECITH OJTHO U3 BEIIECTB UMEET MMPUMECH.

XuMUA 4 KA3Hb

Ponp xumun B 00€CTICUeHHH YKOJIOTHYECKON, SHEPTETHUECKOW U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeaulMHbL. [loHSATHE O HaydHBIX METOAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKkui.

[IpencraBnenuss 00 OOMUX HAYYHBIX TMPUHIMUIAX [POMBIIIJICHHOTO TOMy4YeHUS
Ba)KHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEHIECTB M MaTEPHANIOB: Ba)KHEUMIIME CTPOUTENIbHBbIE MaTepHUabl,
KOHCTPYKIMOHHBIE MaTepUalibl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuaibl I DSJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpATIbHBIC yI0OpEHUS.

XUMHS U 3]10pOBBE YEJIOBEKA: MPAaBWIIA HCIHOJIB30BAHUSA JIEKAPCTBEHHBIX IPENapaToB,
mpaBuiia 6€30MacCHOTO UCIIOIH30BAHUS MPENapaToB OBITOBOM XMMHUU B TTIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH U3ydeHHH OOIIel M HEOPraHUYEeCKON XUMHUU B
11 xmacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSTUH,



TaK W MOHSTHH, SIBISIOMUXCS CUCTEMHBIMH JJIsI OTACNIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC MOHSTHS: HAYYHBIH (akT, THUIIOTE3a, 3aKOH, TEOpPHs,
aHaJU3,  CHUHTE3,  KiIaccU(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHHE.

®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIeTUYECKUI YpOBEHb, BEIECTBO, TEIO, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MaKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XUMHYECKast MPOMBIIIJICHHOCTb, MeTaJTyprus, IPOU3BOJICTBO
CTPOUTETBHBIX MaTepHaJioB, CEeIBCKOX035MCTBEHHOE MIPOU3BOICTBO, MUIIEBas
MPOMBINIIEHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenaparoB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepUAIOB, AJIEKTPOHHAS] MPOMBIIUICHHOCTb,
HAHOTEXHOJIOTUHU.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IIPOIPAMMLBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBimuBaeT TPeOOBaHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-Meronnyeckoil OCHOBOM it pa3pabOTKU IUIAaHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B coOTBEeTCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJIOM B CTPYKTYpE JIUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YpOBHE CpEAHEro oOmero oOpa3oBaHHS
BBIJICJICHBI CJIEIYIOLINE COCTABISAIONINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyMe MOTUBALUU K 00yUEHUIO;

I[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JTMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOMIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYHME TPABOCO3HAHMS SKOJIOTMYECKOH KYIBTYphl M CIHOCOOHOCTH CTaBHTH ILIETH U
CTPOUTD JKU3HEHHBIE I1JIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS IpeaMera «XHUMHS» JOCTUTAIOTCS B EIUHCTBE
yueOHOM M BOCHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U HUJeallaMd POCCUHCKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMU TOBEACHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCS.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxarT c(hOpMUPOBAHHOCTH
OMbITa TIO3HABATENbHOM M TPAKTHUYECKOH MAESITeNbHOCTH OOYYarolIMXCs IO pealu3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIMTAHUS

OCO3HaHHS 00YyYarOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX IIpaB U 00s13aHHOCTEH, YBaXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEJICTABICHUS] O COIMAIBbHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnr y4eOHbBIX U TO3HABATENIbHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTYMEHTHI IPYTUX
MIPY aHAJKM3E Pa3INYHBIX BHJIOB YU4EOHOU IEATeIHbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO0 OTE€YECTBEHHOM
XUMUU;

YBO)XEHHSI K TMPOIIECCY TBOPUECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTH)KEHUS HAyKU €CTh pPEe3yJbTaT JJIUTENbHBIX HAOIIOACHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATEJIIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOIIEM AaHAIIN3E
uH(OPMAIIUU O MEPEIOBBIX JOCTHKECHUSIX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO ITOBEACHMUS;



CIOCOOHOCTH OLIGHUBATh CHUTYallMH, CBS3aHHBIE C XHWMUYECKUMHU SIBJICHUAMH, U
MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHUPYSICh HAa MOPAIBbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLICHUBATH CBOE IOBEJEHUE W IOCTYIKM CBOMX TOBApUUIIEH C MNO3ULUI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITUX MTOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe3omacHoro oOpas3a KU3HH, HEO0O0XOAWMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOIIOJIEHHsT TIpaBUJI OE€30MacHOr0 OOpaIleHus] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO W KOJUIEKTUBHOIO 0O€30IacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 300POBbIO U JKU3HU JIFOACH;

OCO3HAHHUS MOCJIEJCTBUI M HENPUATUS BPEIHBIX MPHUBBIUEK (YNOTPEOIEHUS aIKOIOJs,
HapKOTUKOB, KYPEHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATEIbCKONW JESTEIbHOCTH,
OOLIECTBEHHO 0JIE3HOH, TBOPUECKOM U IPYrUX BUAaX JAESTEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 3a7ad COLUAIBbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3IuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyJa U pe3yJibTataM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymeit npodeccuu U pealn3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U NMOTpeOHOCTEN 00I11eCTBa;

6) 3K0JI0TMY€eCKOT0 BOCTTUTAHUSA:

HKOJIOTMUYECKH 11eJIeCO00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKHU3HH Ha 3eMiIe;

MOHMMAaHHUA TJI00aJIbHOTO XapaKTepa SKOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHHS HEOOXOJUMOCTH HCIOIb30BaHUS TOCTHKEHUN XUMHUM JUIsl PELLIEHUs] BOIIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTUBHOT'O HENpPHUATHS NEHCTBHUI, NPUHOCSIIMX Bpel OKpYXarollel mpupoaHOMl cpele,
YMEHUSI TPOTHO3UPOBAaTh HEOJAroNpHUSATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPUHUMACMbIX
JIEMCTBUM U NPEJOTBPAILATD UX;

HaJIM4YUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTHYECKON KYJBTYphI, OIBITA
JEeSTEIIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENIbHOM, KOMMYHUKAaTUBHON M COIIMATIBHOMN MPaKTHKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEHHOCTH HAYYHOI'0 IIO3HAHMA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHSI HAYKU U OOILECTBEHHOM MPAaKTHUKH;

MOHMMAaHUS CHENU(PUKA XHMUU Kak HayKH, OCO3HaHUs €€ poiu B (OPMHUPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKarolieM
MHpE KaK O €JUHCTBE MPUPOJbI M YEIOBEKA, B MO3HAHMM IPUPOJIHBIX 3aKOHOMEPHOCTEU W
peLeHn: poodIeM COXpaHEHHs! IPHPOTHOTO PABHOBECHUS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XUMHH JAJIi COBPEMEHHON LMBWIM3ALMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM pPOJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpbI, PEIIEHUH TI00ANbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW M JKOJOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIIeYeHUN YCIIOBHH YCIIEIIHOTO TPYy/la U SKOJIOTHYECKH KOM(POPTHOM JKU3HU KaXKJOTr0 YiIeHa
00111eCTBA;

€CTECTBCHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAaHMA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHaJIM3a U OOBSCHEHHUS SIBICHUHM OKPYKAIOLIEro MHpa U IPOUCXOASIIUX B HEM H3MEHEHUH,
yYMEHHUs J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHbIX (DAKTOB M HMEIOIIMXCS TaHHbBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIOJIb30BATh XMMUYECKUE 3HAHUSA AJIS peLIeHus mpolieM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON ACSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3yiMyHbIX chepax npodeccunoHaTIbHON
JIeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS YYEOHOrOo IMpeaMeTra «XUMHs» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HAYUMbIC JUII (OPMHUPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE IOHATHS, OTPAXKAIOINE LIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SIBICHUE, IPOLECC, CUCTEMA, HAY4YHbIH (aKT, IPUHLMUII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIC0OBaHKEe, HAOII0ICHUE, U3MEPEHHUE, SKCIICPUMEHT U JIPYyTHE);

YHUBEPCAIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKaTUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIINH 00YyJaronXcs;

CHOCOOHOCTh  OOYYAIONIUXCS ~ HCIOJIb30BaTh ~ OCBOCHHBIE  MEXIHMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MertanpeamMeTHble pe3ysibTaThl OTPAXXKAalOT OBJIAZICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OgJiajieHNe YHUBEPCAJILHBIMH Y4e€OHBIMH MO3HABATEIbHBIMH JICHCTBUSIMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOATEIILHO (POPMYNIHPOBaTh M aKTYalIM3MpPOBAaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONpENENATh eI JEITEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBINUJICHUS — BBIACISATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH M yCTaHABIWBaTh WX B3aUMOCBS3b, HCIOJIL30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOUPATh OCHOBAHUS M KPUTEPHUH VTS KJIacCU(DUKAIIUHU BEIIECCTB U XUMUUCCKUX PEAKIIHI;

YCTaHABJIMBATb MPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHAYKTUBHBIC, JCAYKTHBHBIC, [0 AHAJIOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH W TPOTHUBOPEUUSI B PACCMATPUBACMBIX SIBJICHUSX, (POPMYITHPOBATH
BBIBOJbI U 3aKJIIOUYCHU S,

NPUMEHSTHh B TIpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEJIH, IPE0O0Pa30BBIBATH MOJICTHHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
XUMHYecKass (GOpMyia, YpaBHEHHE XHMHYECKOW peakuud — TpU PEIICHHH YYeOHBIX
MO3HABATCJIbHBIX W IMPAKTHYCCKUX 3adal, MPUMCHATHL HA3BAHHBLIC MOJCJIBHBIC IMPCACTABJIICHUA
JUTSL BBISIBIICHHS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX BEIIECTB U XUMUYCCKHX PEAKITUA.



2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIaJIETh OCHOBAMH METOJI0OB HAYYHOI'O [TO3HAHMS BEIIECTB U XUMHUECKUX PEAKIIMIi;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIbHO COPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABUIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CAMOCTOSTEIBHOTO IUIAHUPOBAHUSA M MPOBEACHUS YYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSITEIbHO
IPOTHO3UPOBATh €ro pe3yibTaT, (GopMyiaupoBaTh OOOOUIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICJJOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKOH HCCIIEN0BAaTEIbCKOM M IPOEKTHOM JESITENbHOCTH,
MPOSIBISATE CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pELICHUS
IPAKTUYECKUX 3aja4, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBAThCSI B  PpA3IMYHBIX HCTOYHMKAX HWHPOpPMaUUU (HAYYHO-TIONMYJISIpHAsS
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble Tmocodus, pecypcel HHTepHeTa),
aHATM3UPOBaTh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyYHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOH /7S BBIMOTHEHUS YUeOHBIX 3a7a4 ONpeAenEHHOrO TUIIA;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHUss HHPOpMAUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu paboTe € XUMHUYECKOU
uHpopManueil: MPUMEHATh MeEXIpeIMeTHble ((pU3NYecKue M MaTeMaTHYecKue) 3HAaKu H
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJITHOCTH.

Ogi1aieHHe YHUBeEPCAJIbHBIMA KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aaBaTh BOIPOCHI 10 CYILECTBY OOCYKAaeMOW TEMbl B XOJi€ AUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYNIaTh C IPE3EHTAIMel pe3yabTaTOB MO3HABATEIbHOM AESITEIBbHOCTHU, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEJOBAHUIO CBOICTB H3y4yaeMbIX BEILECTB,
peanu3alu y4eOHOro mpoekta U (OpMYIMPOBATH BBIBOJBI 0 pPE3yJbTaTaM IMPOBEAEHHBIX
MCCJICIOBAHMM MyTEM COTJIACOBAHUS TTO3UIINI B X0/ OOCYXICHHSI 1 OOMEHa MHEHUSIMH.

OgiaieHHe YHHBEPCAJIBLHBIMHU PeryJsiTHBHBIMY 1efiCTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYILECTBISTH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ Ieau M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIEOBATENbCKUX 3ajiad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEM JEATEJIBHOCTM HAa OCHOBE CaMOaHalu3a U
CaMOOILICHKHU.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuueckas XUMHUs OTpakaroT:



c()OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUHM B IO3HAHUM SIBIEHUH HpPUPOABI, B (OPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIMMOM JUis
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0pOBBIO U IPUPOIHOI cpeie;

BJIAJICHUE CUCTEMOM XUMHUYECKUX 3HaHUM, KOTOpas BKJIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
3JIEKTPOOTPULIATEIBHOCT, XUMHUYECKasi CBs3b, CTPYKTYpHas ¢opmyina (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
(GyHKUMOHATbHAS TPYNNa, paJuKan, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psd, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHbIE COEAMHEHUS ); TEOPUH U 3aKOHBI (TEOPUsl CTPOSHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3aKkOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMUYECKUI S3bIK XMMHH;,; MUPOBO33PEHUYECKHE 3HAHMS, JIe)KAlMe B OCHOBE NMOHMUMAHUSA
NPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYEeHUH U 0€30MaCHOM MCIOIb30BAHNYU BaKHEHIIMX OPraHUYECKUX BELECTB B OBITY
U TIPAKTHYECKON JeSITETHbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTb YMEHUI BBISABIIATH XapaKT€pPHbIC IPU3HAKK MTOHATUH, yCTaHABIMUBATbH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
IPEBpALCHUI OPraHNYECKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHYECKYI0 CHUMBOJIHKY IJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYJI OPraHUYECKUX BEIIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUIS WIITFOCTPAIMK UX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTAaHABIUBATh MPUHA/ICKHOCTh H3YYEHHBIX OPTaHUYECKHX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpeNelEHHOMY KJIAcCy/TpyIie COEIUHEHUMN
(YrIeBoOpodbl, KHCIOPOJI W a30TCOJEpPKAIIUE COCNWHEHHs, BBICOKOMOJICKYISPHBIE
COEJMHEHUs), JaBaTh MM Ha3BaHMs Mo cuctemarnuyeckoi HomeHkinatype (IUPAC), a Taxxe
NPUBOJINTh TPHUBHAJbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHJICH, MPOIMJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIFOKO03a, (PPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPEACTATh BHUAbI XUMHUYECKOH CBS3M B OPTaHUYECKHX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHATH TOJIOKEHHUS TEOPUH CTPOCHHUS OPTaHWYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUE U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENEH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJIEH, aleTuieH, Oyraguen-1,3, merunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KHCJIOTBI, TJIOKO3a, Kpaxmal, NeJUII0JIo3a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBAThH
TEeHETHYECKYIO CBSI3b MEKAY HHUMH yPaBHEHHUSMH COOTBETCTBYIOUIMX XHMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

C(OPMHPOBAHHOCTE YMEHHUS XapaKTE€pPHU30BaThb HCTOYHHUKHM YIJIEBOJAOPOJHOIO ChIPbS
(HedTh, TpUPOIHBII Ta3, yroip), cmocoObl MX TepepabOTKM W MPAKTHYECKOE HPUMEHEHHE
MIPOJIYKTOB TIepepabOTKH;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOJAMTH BBIUYUCICHHUS [0 XUMHYECKUM YPABHEHUSIM
(Maccel, 00bEMa, KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM MPOAYKTa PEAKIMHU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB WM MPOAYKTOB PEAKIIUH);



c(hOpPMUPOBAHHOCTh YMEHHI BIaIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPM M3YYCHMM BEILECTB M XUMHYECKHX SIBJICHUHI
(HabmofeHne, W3MEpEHHe, OJKCIEPUMEHT, MOJAEIHPOBAHUE), HCIOIb30BATh CHCTEMHBIE
XUMHUYECKHE 3HAHMS U IPUHATHUS PELICHUHM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHMH COOJIOAATH IpaBUjIa MOJIb30BAHUSA XMMHMUYECKON MOCYH0H U
71a00paTOpPHBIM 000PYAOBAaHHEM, A TAK)KE MPaBHiIa OOPAIIEHHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpalleHusl OPraHNYeCKUX BEILECTB IPU HAarpeBaHMH, MOJYYEHHE ITHICHA U U3yYEHHUE €ro
CBOMCTB, KAueCTBEHHbIE pEAaKIMM OpPraHUYECKUX BEILECTB, JEHaTypauus O€IKOB Ipu
HarpeBaHUU, LIBETHbIE PEaKLUU OEJIKOB) B COOTBETCTBUU C MPaBWJIAMHU TEXHHKH O€30MacCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yNIbTaThl
XMMHUYECKOTO 3KCIEpUMEHTa B (hopMe 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUi Hu
(GopMyIUpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU AHAIM3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHGopmanuu, IHTepHeT u Apyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJIOTMYECKH 1IeJIeCO00Pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENEIEHHBIX OpPraHMYEeCKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEJIOTBPAIIEHUS UX BPEIHOrO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUYECKUX SBJICHUI;

JUIs  CcHeNbIX M cAa0OBHIAMIMX OOyYaroIUXcs: YMEHHME MHCIONb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.

11 KJIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHMsS Kypca «OOmas M HeopraHuyeckas XUMUsS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABIEHUNA: O XHWMHUYECKOW COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI W KYJIbTYPBl JIMYHOCTH, €€ (YHKIMOHAJIHHOW TPAaMOTHOCTH, HEOOXOAMMOM JUIs
pelleHusT TPAKTHYECKUX 3adad M OKOJIOTHYEeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeEIe;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATaroIINe
MOHATHS (XUMHUYECKHUH 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 2JIeKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, JICKTPOIUTHYECKAS JUCCOIUAILNS, OKHUCIHUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKOH  peakIMH, XHUMHYECKOe paBHOBECHE); TEOpUM U  3aKOHBI  (Teopus
SJIEKTPOJUTUYECKON Auccolanuu, nepuoanueckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHeHI/ISI MacCChl BCIICCTB, 3aKOH COXpaHeHI/ISI 158 HpeBpaH_leHI/I}I 3Hepr1/11/1 HpI/I XUMHUYCCKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JIe)KaIlMe B OCHOBC ITOHUMAHUA HpI/I‘II/IHHOCTI/I U CHUCTCMHOCTHU XHUMHUUYCCKUX SIBJIGHHP'I,
(haKTOJIOTUYECKHE CBEJCHUS O CBOMCTBAaX, COCTaBe, MOJTYYEeHUH U 0€30MMacCHOM HMCIOJIb30BaHUU
BO)XHEHIINX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTHUECKON ACATEIBHOCTH YEIOBEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKHU MMOHSATHH, YCTAHABIUBATH
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU OMNHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLCHU;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JIJISI COCTABIICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMUaK, raméHas U3BECTb, HErali€Has W3BECTb, IIUThEBAs COJA, NMUPUT U
JpyrHe);

c(OPMHPOBAHHOCTh YMEHUH ONPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAJIMYECKONH PEIIETKH KOHKPETHOIO
BellecTBa (aToOMHasi, MOJEKYJSpHas, MOHHAs, METaJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMUECKUX COECTUHEHU;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTAHABIMBATh MPUHAJICKHOCTH HEOPTaHUYECKUX BEIECTB
10 UX COCTaBY K ONPEACIEHHOMY KIIacCy/TpYIIe COSAMHEHUH (POCTHIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUU pacKpbIBaTh CMBICH Mepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSCHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh OJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuueckux 3nemeHToB /1. U.
MeHneneeBa, HCHONB3YS TOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam Ilepuogudeckoi cucteMbl XMMHUYECKUX d1eMeHToB [I. .
Menneneena;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh (OMHUCHIBATh) OOLIME XUMHYECKUE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYyIECTBOBAaHUE
TEHETHUYECKON CBA3M MEXJIY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIbK YpaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

c(OPMHPOBAHHOCTh YMEHHs KJIacCHU(PUUIUPOBATh XMMUYECKHE PEAKLUU IO Pa3IUuYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS peaKUUi pa3IU4YHbIX THUIIOB, MOJIHbIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHUI TPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTh ONBITHBIM MYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKOW PEaKIMH OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHWMHYECKHE IPOLECCHI, JIeXKallue B
OCHOBE IMPOMBIIIJICHHOTO MOJIYYE€HUs CEPHON KHUCIOTHI, aMMHaKa, a Takke c(hOpMUPOBAHHOCTh
npefcTaBieHuid 00 OOIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMpoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAWUTH BBIYMCICHUS C HCIOIB30BAaHUEM IOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B pacTBOpEe», OOBEMHBIX OTHOIIEHUWH Ta30B MHpPU XUMHUYECKHX
peaKIMAX, Macchl BEIIeCTBA WM 00BbEMa ra3oB MO0 M3BECTHOMY KOJMYECTBY BEILECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOrO 3(PdekTa peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHHS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOIIOAATH MpaBUiia MOJb30BAHUS XUMUYECKOW TOCYION U
1abopaTopHbIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 00OpallleHus ¢ BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATh XMUMHUYECKUNH HKCHEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (aKTOPOB
Ha CKOPOCTb XMMHUYECKOW pEaKIUH, peaklUd HOHHOIO OOMEHA, KAueCTBEHHBIE pPEaKlUU Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIEPUMEHTAIbHBIX
3aga4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM C IPaBWIAMU TEXHUKU
0e30MacHOCTH MpU 0OpallleHHH ¢ BEUIECTBAMH U JIA0OPAaTOPHBIM 000PYIOBaHUEM, MTPEACTABISATh
pe3yabTaThl XHMHUYECKOTO OJKCIIEpHUMEHTa B (hopMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMAIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpEACTBAa MAacCOBOM KOMMYyHHKanuu, MHTepHET u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOMOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpY’Karolled MPUPOIHON cpelbl, 0CO3HABaTh OMACHOCTh BO3ACWCTBUS Ha >KMBBIC OPTaHU3MBI
onpeAenEéHHbIX BELIECTB, MOHMMAs cMblca nokasarens I1JIK, moscHATe Ha mpumepax crocoObl
YMEHbILIEHUS U TMPEJOTBPAIICHUS UX BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YelIOBEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/1aX [MO3HAHHUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXcs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYEUHYIO cucTeMy oOo3HaueHuil JI. bpaiing a8 3amucw XUMHYecKHX — (opmyll



TEMATHYECKOE INTAHUPOBAHHUE

10 KVTIACC
KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne /i HaumeHoBaHue pa3aesioB U TeM Kontpoasniie | TIbaxTideckie (uudpossbie)
- MPOrpamMmbl Bceero p p p6 oOpa3oBaTe/ibHbIE
padoTbI padoThbI pecype
Pasznesa 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOM XMMUM
[Ipeamer oprannyeckoi xumuu. Teopust
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wroro no pazneny 3
Pa3nea 2. YruaeBogopoasbl
2.1 [IpenenbHbIe YTI€BOAOPOABI — AJTKAHBI 2
29 HenpenenbHble yriieBogopO/Ibl: aJIKEHBI, 6 1
' AJIKaJIMEHbI, AIKUHBI
2.3 ApOMaTH4eCKUE YIriIeBOAOPOIBI 2
24 [TprpoHbIE HICTOYHUKH YTIEBOJOPOIOB U 3 1
' uX rnepepadoTKa
Hroro mo pazneny 13
Pasnen 3. Kuciopoacoaep:xaniue oprannyecKue coeIuHeHUs
3.1 Cnuptsl. DeHon 3
39 Anpbneruasl. KapOoHOBBIE KUCTOTHI. 7 1
' CrnosxHble 3(upsl
3.3 YrireBop! 3 1
Hroro o paszneny 13

Paznen 4. A3orconepikaniue opraHnyecKue coeIuHeHus




4.1 ‘ AmMuHbl. AMUHOKHCIIOTBL. benku 3
Htoro no pazaeny 3
Paspnen S. BeicOKOMOJIEKY A pHbIE COCUHEHUS

5.1 l ITnactmaccel. Kayuyku. BonokHa 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KosuyecTBo 4acoB DJIeKTPOHHbBIE
Ne n/m HaumeHoBaHue pa3jiesioB U TeM K n (undposbie)
B NMPOrpaMmblI Bcero 0;1 TPOTLHBIC pﬁaKanecmae o0pa3oBaTejibHbIE
padoTsI padoThI
pecypchbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepruonnyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3
anemenToB /I. 1. Meneneera
12 Crpoenue BeniectBa. MHOroodpasue 4
' BCIIIECTB
1.3 XHUMHYECKUE PEaKITUU 6 1 1
Htoro no pazneny 13
Pa3nes 2. Heopranuyeckasi Xxumust
2.1 Mertaub 6 1
2.2 Hemeramsr 9 1 1
23 CBs13b HEOPTAHUMYECKUX H OPTaHUICCKIX 5
' BEILIECTB
Uroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 ‘ XWUMHs ¥ KHU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 34 2 3




INOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4yacoB JJIeKTPOHHbIE
Ne Tema ypoxa Kon I uudposeie
n/n Bcero POJILHBIE paKTHiecKue oOpa3oBaTeJibHbIE
padoThI padoThI pecype
1 [TpenmMeT oprannyeckoil XuMuu, €€ BO3HUKHOBEHUE, 1
pa3BUTHE U 3HAYCHUE
2 Teopus cTpoeHUs OpraHU4YECKUX COeIMHEHUNA A. M. 1
bytnepoBa, e€ 0OCHOBHBIE OJIOKEHUS
[IpencraBnenue o kiaccuuKau OpraHUIeCKUX
3 BemecTB. Homenkiarypa (cucremMaruueckasi) u 1
TPUBUAIbHBIC HA3BAHUSI OPTAaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHUI s 1
5 MeTaH 1 3TaH — NPOCTEHIIINE MTPEICTABUTENN AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOMCTBA 1
7 OTUIIEH U IPONUIIEH — MPOCTEHIINE MPEACTaBUTEIN 1
AJIKEHOB
8 [TpakTnueckas pa(EOTa No 1. «Ilonydyenue 3TriieHa U 1 1
M3Y4YEHUE €r0 CBOMCTB)
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. 1
[Tomy4yeHue CHHTETHYECKOTO KaydyKa U Pe3UHBI
AJKHHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
10 TOMOJIOTUYECKHH psAll. ALIETUIIEH — NPOCTEUIINI 1
MIPEICTABUTENH AIKHHOB
11 Brrunciienns mo ypaBHEHHIO XUMHAYECKON peakiinu 1
12 ApeHbl: 6€H30J1 U TOJTYOJI. TOKCHYHOCTh apEHOB 1
13 I'eneTnueckas CBsI3b yrieBOIOPOIOB, MPUHAJIEKAIINX K 1




Pa3JIMYHbIM KJIaCCaM

[TpupoaHbIe HCTOUHUKH YTIIEBOIOPOAOB: IPUPOAHBII ra3 u

14 NOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €& 1
nepepadoTKu
[TpupoaHbIe HCTOUHUKH YTIEBOIOPOAOB: IPUPOAHBII ra3 u

15 HOIYTHBIE HEPTSHBIE ra3bl, HEPTh U MPOTYKTHI €& 1
nepepadoTKu

16 KonTponbhas pabota no paszneny «YT1eBoJ0pOIbI 1

17 [IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO. 1
Bopopoanas cBs3b

18 MHOT0aTOMHBIC CITUPTHI: ATHICHTIIUKOJIb U TIUIEPUH 1

19 d)erionz CTPOCHHUE MOJICKYJIbI, (PU3NYECKHE U XUMHUECKUE 1
CBOIICTBa, MPHUMEHEHHE

20 Anpaeruapl: GopManbaeTyuI U alleTalnbaeru. AIICTOH 1

21 OnHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI: 1
MypaBbHUHAS U YKCYCHAasI

22 HpaKTI/I‘—IveCKaSI pabota Ne 2. «CBoiicTBa pacTBopa 1
YKCYCHOM KHCIOTBI»

23 CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH 1
BBICIIIUX KapOOHOBBIX KHCIIOT

o4 MI:ma KaK COJIM BBICIIHX KapOOHOBBIX KUCIIOT, UX MOIOIICE 1
JeiicTBHe

o5 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. 1
['uaponus ciioxHBIX 23(UPOB

26 JKupsl: Tuapou3, NpuMeHeHne, ONOJIOTHYECKas POJTh 1
KUPOB

27 YrneBoasl: cocTas, knaccudukanus. BaxHeitmme 1
NPEJICTaBUTEINN: TII0K03a, (PYKTO3a, caxaposa

28 Kpaxmait u nesumosno3a Kak mpUpOIHBIE TOJIUMEPHI 1




KonTponbhas pabota no pazneny «Kucnopozaconepsxarmiue

29 OpPTaHWYECKUE COCTUHEHUS 1

30 AMUHBI: METHJIAMUH U aHWJINH 1

31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIC OPraHUYECKUE 1
COCJIMHEHUs, UX Onosormyeckoe 3HadeHue. [lenrusl

32 benku Kak mpupoIHbIe BBICOKOMOJICKYIISIPHBIE COCTMHEHHSI 1

33 Oo6omaromuii ypok no teme "Opranunueckass Xumus'" 1
OcHOBHBIE OHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX

34 coenuHeHU. OCHOBHBIC METO/IbI CHHTE3a 1
BBICOKOMOJICKYJIIPHBIX coeuHeHui. [lmacTtMacchl,
Kay4IyKH, BOJIOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosauyectBo yacos DJIeKTPOHHbIE
Ne uudgposbie
B Tema ypoka
/i yp Beero KogITpo.m)m,Ie HpﬁaKanecxne 0GpazoBaTETbHbIC
a00ThI a00ThbI
paoo pabo pecypchl
1 XUMHUYECKUH 3JIEeMEHT. ATOM. DJIEKTPOHHAs KOH(PUTYpaIus 1
aTOMOB
[lepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMHYECKUX
2 anemeHToB [[. 1. MenzeneeBa, UX CBI3b ¢ COBPEMEHHOMN 1
TEOpHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U
3 WX COCIMHEHUN T10 TPYIIaM U epuojam. 3HaueHue 1
MEPUOIUYECKOr0 3aKOHA U CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
J .. Menneneesa B pa3BUTUN HAyKU
4 Crpoenue BemiecTBa. XMMUUYECKasl CBSI3b, €€ BUIbl; MEXaHU3MBI 1
00pa3oBaHMs KOBAJIGHTHOM CBs3U. BoopoaHas cBs3b
5 BaneHnTHOCTB. Dn€KTpOOTpULIATENBLHOCTD. CTENEHb OKUCTIEHUS. 1
BenecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOECHHUSI
6 [TonsiTue 0 nUCTIEpCHBIX cucTeMax. MICTUHHBIE U KOJIJIOWTHBIE 1
pacTBOpbl. MaccoBasi 101151 BEIIECTBA B paCTBOPE
Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX COeTUMHEHUH.
7 ['eneTnyeckast CBSI3b HEOPraHUUYECKHUX BEIIECTB, PAa3TUIHBIX 1
KJIaCCOB
Knaccudukanus XuMHUeCKUX peakliuii B HEOPraHUUYECKOM U
8 OPraHNYEeCKON XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB; 1
3aKOH COXPaHEHUs U MPEBPAILCHUS SHEPTUHU MPU XUMUYECKUX
peaKIMIX
9 Cxopoctb peakiuu. OOpaTrMble peakinu. XUMHUECKOoe 1

paBHOBECHE




[TpakTrueckas padota Ne 1. «BrnusiHue pa3uuHbIX GakTOpPOB HA

10 CKOPOCTh XUMHUYECKOU PEAKLIUM 1
DnekTponuTrueckas auccounarnus. [lonstiue o BogopoaHoM

11 nokazarene (PH) pactBopa. Peakunu nonHoro ooMeHa. 1
['uaponn3 opraHuYecKuX U HEOPraHMUYECKUX BEIIECTB

12 OKHUCIUTENHLHO-BOCCTAHOBUTEIILHBIE peaKufH/I. Ilonsarue 00 1
JJIEKTPOJIM3€E PACIIaBOB U PACTBOPOB COJIEH

13 KonTponbnas pabota no paszneny «TeopeTnyeckie OCHOBBI 1
XUMUWN
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme

14 XUMHYeCKHX 3aeMeHToB /1. M. MenaeneeBa 1 0COOCHHOCTH 1
cTpoeHus aromoB. O0mMe pusnueckre CBONCTBA METAJUIOB

15 CnnaBbl METAIIIOB. DJIEKTPOXUMUYECKUH PsiJl HAPSKEHUI 1
METAJIJIOB

16 XYMUYEeCKUE CBOWCTBA BXKHEHIIINX METAJIOB (HATPHil, Kallui, 1
KaJIbIIMI, MAarHU{, ATIOMAHUAN) U UX COSIUHEHUN

17 XUMHUYECKUE CBOWCTBA XpOMa, MEAN U UX COCAUHEHHI 1

18 XyUMHUYeCKHe CBOMCTBA IUHKA, JKeJIe3a U MX COCTUHECHMI 1

19 [TpakTrueckas padota Ne 2. "Penienue s3kcriepuMeHTalnbHbIX 1
3a7a4 no teMe «MeTauie»"
Hemeramnsl, ux nonoxxenue B [lepuogunueckoit cucreme

20 xuMmudeckux daeMenToB /1. V1. MenneneeBa 1 0COOCHHOCTH 1
CTPOEHHSI aTOMOB

21 ®u3nuecKue CBOMCTBAa HEMETANIOB. AJUIOTPOIHS HEMETAILIIOB 1
(Ha mpuMepe KUCIopoja, cepol, pocdopa u yriaeposa)

22 XVMHYECKHE CBOWCTBA IaJIOTEHOB, CEPhl U MX COETMHEHUN 1

23 XHMHYecKue CBOWCTBa a30Ta, (pochopa u ux coeTmHEeHU N 1

24 XHWMHYECKUE CBOMCTBA YIIIEpPOJIa, KPEMHUS U UX COCTMHEHHUN 1

25 IIprMeHeHrne BaXKHEUIINX HEMETAJVIOB M X COCTMHEHUN 1




O060011IeHNE U cUcTeEMAaTU3alis 3HaHui o Teme «Hemeraminy.

26 Boruncnenus no ypaBHEHUSIM XMMHUYECKUX PEAKLMN U 1
TEPMOXUMHUYECKHE PACcUEThl

27 [IpakTnueckas 'I')a60Ta No 3. «Pemenue s3KcriepuMeHTaIbHbIX 1
3az1a4 no teme "Hemeranms!"»

28 KonTponbaas pabota mo Temam «MeTauib» u 1
«Hewmeramnby/Bceepoccuiickas nmpoBepouHas padbora

29 Heopranuueckue u oprannyeckue KucioTel. Heoprannueckue u 1
OpraHWYECKHE OCHOBAHUS

30 AmMoTepHbIC HEOPraHUYECKHE U OPTAaHMYECKUE COCTUHEHHUS. 1
['eHeTnyeckas CBSI3b HEOPTraHNMUECKHUX M OPraHUYEeCKHX BEIIECTB

31 Pounb xumun B o6ecrieyeHIuH SKOJI0THIECKON, SJHEPTeTUYECKOM U 1
MUTICBON OE30IMACHOCTH, PA3BUTUU MEIUIIUHBI

32 [TpencraBienust 06 0OMUX HayIIHI)IXquI/IHIII/IHaX 1
MIPOMBIIIJICHHOTO MOJTy4€HUs] BRKHEHIIINX BEIIECTB

33 O60061marmui ypok 1

34 YenoBek B MUpE BEIIECTB U MaTEPHUATIOB. XUMHUS U 3[I0POBHE 1
YyeJloBeKa

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




