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INOACHUTEJIBHAA 3AIINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEIHEro 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM ToOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0pa3oBaTeslbHbIE NIPOrpaMMbl, 1 OCHOBHBIX MOJ0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00yuyeHMsl, BOCIIMTAHUS U Pa3BUTUSA OOYUaIOIIUXCS CPEACTBAMHU y4eOHOro mpenMera «XUMHs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe 00pa3oBaHHE, I[OJy4aeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIEJOCTHOM CUCTEME XUMUYECKOr0 00pa3oBaHusl. DTU LIEHHOCTH KacaloTCs
IO3HAHUS 3aKOHOB IPUPObI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YeJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumuueckoe oOpa3oBaHHe OOy4yaroIIMXCSl Ha YpPOBHE CpeaHero oOIiero
o0pa3oBaHMs CpeACTBAMU y4eOHOro mpeamera «XUMHUs», COAepKaHUE U MOCTPOEHUE KOTOPOTO
OlpesieNieHbl B MPOrpaMMe M0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHH, €€ 3HaueHus B
MO3HAHUM TPUPOJIBI U B MaTepUAIIbHOM JKU3HU OOILECTBA, a TAaKKe ¢ y4ETOM OOIIMX Liesied U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LIMBUJIM3AlMU, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KyiabTypbl. OHa BHOCUT CBOM BKJIaJd B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOTO MBIIIIECHHS, B CO3JaHHE LI€JIOCTHOTO MPE/ICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aUMOJIENCTBYS C IPYTUMH €CTECTBEHHBIMU HAYKaMH, XUMUS CTajla HEOThbEMJIEMON
4acTbI0 MUPOBOHM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHUS Kak HayKa CO3WJaTeNbHas, KaKk HayKa BBICOKHMX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe [I00aNbHBIX Mpo0JieM YCTONYMBOIO pPa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTOTHUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBB.

B coorBercTBMM ¢ 0OOUIMMM LEISAMH M NPUHIMIAMH CpeaHero oOriero obpa3oBaHUs
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKMX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKU3Hb COLMYMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHuyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 001Iel XUMUM) U OpraHruuecKoi Xxumun. PopMUpOBaHKE JaHHOMN CHCTEMBbI 3HAHUH MTPH
U3y4EHHH IpeaMeTa 00eCreunBaeT BO3MOXKHOCTh PACCMOTPEHUS BCETO MHOI000pa3ysl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranndeckas xumus» U «OO0MIast 1 HeoOpraHudecKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpEENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XWMHU BeEIIeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOECHHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHHMS, O XUMUUYECKON PEAKIIUH.

[Ton HOBBIM yrJiOM 3peHusi B IMpeaMere «XuMus» 0a30BOro ypoBHSI pacCcMaTpUBAaETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mas ¥ HEeOpraHWYEeCKask XUMHUS» OOYJArOIIMMCS TPEIOCTABISETCS BO3MOXKHOCTh OCO3HATH
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUM O BOKHEMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHUM, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMSIX, UX CYIIHOCTU M 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAAHONW XapakTep. OTH 3HAHUSA CIIOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B OOJACTH TEOPUH U MPAKTUUYECCKUX MPUIOKEHUNU XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIENOBATENbCKUX 3adad. B 1emom conepikaHue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHWYECKOT0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUI MyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH DKOJOTUYECKUX MPOOJIeM, a Takke MpodieM cOepexeHHs
YHEPTETUUYECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTePHUAJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS PUHSATHIC
MporpaMMON 0 XMMHH TOAXOJbl K ONPEEICHUIO COACP)KaHWs W TIOCTPOSHUS MpeaMeTa
npeIycMaTpuBaloT (OpPMHUPOBAHUE YHUBEPCAIBHBIX Y4YEOHBIX ACHCTBUIA, MMEIOIUX 0a30BOe
3HAQUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0BATENbCKOM IEATETLHOCTH, 3aHUMAIOIICH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B nmpakTuke npenoiaBaHus XMMHUH KaK Ha YpOBHE OCHOBHOTO OOIIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Ier0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeJMeTa HalpaBlIEHUWEM MEePBOCTENIEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércss (GOpMUPOBAaHHE OCHOB XHWMHUYECKOM HAykM KakK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKH 3PEHHUS TAaKOW MOAXOJ K ONPENCICHHIO Ieel H3y4eHUs
MpeMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo aHHOW TOYKE 3PEHMS TJIABHBIMM LIEJISIMU M3Y4YEHUs NpeaMera «XuUMHsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIEXKAT KJIIOUEBBIC MOHATHS,
¢byHgaMeHTaNbHBIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE H
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U PA3BUTUE NPEACTABICHUN O HAYYHBIX METOJAaX IO3HAHUS BELIECTB U
XUMHUYECKHX PEeaKIUi, HeOOXOAUMBIX Ul NPUOOPETEeHHUs YMEHMH OpPUEHTHPOBATHCS B
MUpE BEIIECTB M XUMUYECKUX SIBIICHHUH, UMEIOIINUX MECTO B MPHUPO/JIE, B MPAKTHIECKON 1
IIOBCEHEBHOM JKU3HU;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOJMIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUiI 0€301acHOrO
oOpalleHus C BEeLeCTBaMHU.

Hapsany ¢ atuMm, comepikarenbHasi XapakTepUCTHKA [eJIel U 3a/1a4 M3YYeHUs IpeaMeTa B
IporpaMMe 1o XMMHH YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMU NIPUOPUTETAMHU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydYeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBITYCKHHKa 0OIIe00pa3oBaTeNbHON OpraHM3alyy, BIAACIONIETO HE HAOOpOM
3HAaHUM, a (YHKIMOHAJIBHOW TPaMOTHOCTBIO, TO €CThb CIIOCOOAMU M YMEHMSIMH aKTHBHOI'O
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaroT TaKKUe el U 33a9H, KaK:

ajanTanys 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, (pOPMUPOBAHUE
MHTEJUIEKTYaJ IbHO pPA3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
MIOMCKa, aHalu3a U 00paboTKM HMHPOpPMALUHU, HEOOXOTUMBIX s HPUOOPETEHHUs OIbITa
NeSITeTbHOCTH, KOTOpasi 3aHMMAaeT Ba)KHOE MECTO B MO3HAHWU XMMHH, a TAaKXKe U OLEHKHU C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
o0Oydaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIB30BAaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIM3a Y9eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHWPOBAHHUH U TIPOBEJICHIH XUMUIECKOTO SKCIIEPHMEHTA;

BOCIIUTaHHE Y 00y4aromuXcst yOeK AIEHHOCTH B TYMaHUCTUYECKON HAIIPaBJICHHOCTU XHUMHUH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K IIPHPOJIE U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHS
OTIBITA MCIIOJIb30BAHUS MOJYYSHHBIX 3HAHUN JUISl IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B yueOHOM m1aHe cpemHero obmero o0pa3oBaHus NpeaMeT «XHUMHUsS» 0a30BOr0 YpOBHS
BXOJMT B COCTaB MpeIMETHON 00sacTi «ECTecTBEeHHO-HaY4HbIE IIPEIMETHI.

OO11ee 4nCiIo 4acoB, OTBEACHHBIX U M3YYCHUS XUMHM, Ha 0a30BOM YpOBHE CPEIHETO
obmero odbpazoBanus, coctasisieT 68 yacon: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kitacce
— 34 yaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€ ocHOBHble TNOJOXKeHUA. CTpyKkTypHble (OpMyJBl OpPraHMYECKUX BellecTB. l'omonorus,
n3oMepust. XuMudecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o knaccupuKay opraHnyeckux Beuiects. HomeHkiiaTypa opraHn4eckux
coeMHEeHU (cucTeMaTu4ecKasi) U TPUBHAJIbHbIE HA3BaHUS BAKHEHIINX [TPEJICTaBUTENIEH KI1acCOB
OpPraHMYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpalllEeHU: 03HAKOMIIEHUE C
o0Opa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEILECTB, HAONIOACHME U ONUCAaHUE JEMOHCTPALMOHHBIX ONBITOB IO
IPEBPAILCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIMBaHUE U TOPEHUE).

Yraesoaopoabl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTeumme
NPECTaBUTEINN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (PEaKIK 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, IOyYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUJIEH U MPONUIEH — MPOCTEeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakiuu TUIAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u metwinOyraauen-1,3: cTpoeHue, BaKHEHMIIME XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJOTMYECKHI psia. ALETUIEH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKHE U XUMHUUECKUE CBOMCTBA
(peakuuy rUIPUPOBAHUS, TAJIOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE U XHMHYECKHE CBONCTBA (peakLuu
raJIoOTCHUPOBAHUS U HUTPOBAHUSA), INOJIydeHHE M INpUMEHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio2eHuposanus U HUmMpo6anus), noayieHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHueckass CBSI3b MEXIY YIJIEBOJOPOJAMH,
MPUHAJIEKANIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nmomyTHble HE(TAHBIE Ta3bl.
HedTs u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: IepEroHKa, KPEKUHT (TEPMUUYECKHIH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIH yTroJib ¥ POJYKTHI €ro nepepadboTKy.

DKCrepuMEHTAIbHBIE METOJIbl M3YUYEHHUs BEIIECTB M UX MpEBpallleHUui: 03HAKOMIIEHUE C
o0Opa3iaMu MIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «HepTb» u «Yroab», MoienupoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOM3BOAHBIX, IPOBEIECHUE NPAKTUYECKONW pPabOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XWUMHUYECKOM peakuuu (Macchl, 00BbEMa, KOJINYEeCTBA
HCXOJIHOTO BEIECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIECTB WM IIPOIYKTOB PEAKIIUN).

Kuciopoacoaep:xaime oprann4ecKkue coeIMHEHHs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHUE, (U3UYECKUE U
XMMHYECKHE CBOMCTBA (pEakUMU C AaKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),




IpUMeHeHHe. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoOroaToMHbIe CHUPTHL. OTHJICHIJIMKOIb M TIUIEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riaunepuHa u
STHJICHTJIUKOJIS.

@DeHouI: CTpOoeHUE MOJIEKYIbI, (PU3NYECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (pEeakLUMU OKHMCICHHS W BOCCTAaHOBJIEHUS, KaueCTBEHHBIC PEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeseIbHbIe KapOOHOBbIE KHCIOThl. MypaBbUHAsE M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOodydeHue M npuMmeHeHue. CreapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, UX
Morolee JeiicTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenune xxupoB. bruonoruyeckas posib KUPOB.

YTneBoapl: cOCTaB, KIIACCH(PHUKAIMS YIIIEBOAOB (MOHO-, TU- U TToJucaxapuipl). [moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuadHbIM pacTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
O6uonoruueckas posib. @otocunTe3. PpyKTO3a KAaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa Kak IpupoaHble noaumepbl. CTpoeHne Kpaxmaia U LEUIIOJI03HI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIn3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIHUPTOB (OKUCIeHHe 3TaHosna okcugoM wmenu(ll)), mMHOroaromMHbIX
CUpTOB (B3auMojelcTBUE MnLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEICHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTBHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEaKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOTYKTOB PEAKIUN).

A3oTcozeprkaliiue OpraHn4eckie COeIMHEHNS.

AMHHOKHUCIOTHI Kak aM(oTepHbIe OpraHnueckue coequHeHus. uznyeckue U XUMHUYECcKHe
CBOWCTBA AaMHUHOKUCJIOT (Ha MpuMepe TIIUIMHA). buojorumueckoe 3Haue€HHE aMHHOKHUCIIOT.
ITenTuaer.

benku kak mpupoaHbIE BBICOKOMOJEKYJSIpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepUMEHTAIbHBIE METOJIbl U3YYEHHUs BEIIECTB M UX MpeBpalleHH: HaOM0JeHUe U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicokomosieKyIsIpHbIEC COCUHEHHS

OCHOBHBIE TNOHATHS XUMHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMH: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJIspHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — IOJIMMEpU3alisl U NOJUKOHICHCAIUS.

OKCHepUMEHTAJIbHBIE METOJIbl M3Y4YEHMsI BEUIECTB U MX MPEBPAIIECHUN: O3HAKOMIIEHHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpeameTHbIE CBSI3H.

Peanm3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HMCIOJb30BaHME KaK OOIMMX €CTECTBEHHO-HAYYHBIX IMOHSATHH, TaK W
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBbIC IOHSTHS: SIBIICHUE, HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHus, aHaju3, CHUHTE3, KilaccupuKaluusa, TI[EePUOJUYHOCTh, HAOIIOJEHNEe, HW3MEpEHHe,
AKCIEPUMEHT, MOJICIIUPOBAHHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpEeHHUs.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HPOTOCHHTE3,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

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

TexHonOrus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAI[MOHATIHLHOTO MUTAHMSI, MOIOIIIME CPEACTBA,
JIEKAPCTBEHHBIE U KOCMETHYECKHUE TIpenapaTsl, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTudyeckue 0CHOBbI XUMHHU

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTHyeckre YpOBHH, MOJAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- 31eMeHThl. OCOOCHHOCTH
pacripeiefieHus 3JIEKTPOHOB M0 OPOHUTANIIM B aTOMaxX 3JI€MEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepuommyeckas cucrema XxuMuueckux osnemeHtos J[. H.
MenneneeBa. CBsi3b nepHoauyeckoro 3akoHa W [lepuoanueckoil CHCTEMBI XUMHUYECKHX
sanemeHToB JI. V1. MenzeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM IIPOCTHIX M CIOXKHBIX BEIIECTB
0 TPYIIaM U NepruojaM. 3Haue€HHE MEPUOIUUECKOr0 3aKOHA B Pa3BUTHUHU HAyKH.

CrtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BuIBl XUMHUYECKOW CBSI3U (KOBaJEHTHAas
HEeMNoJsipHasl W TOJSpHas, MOHHAs, MeTajnndyeckas). MexaHu3mbl 00pa30BaHMsS KOBaJCHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTB.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKON PEIIETKH.

ITonsaTHe 0 aucnepcHbIX cucteMax. MICTUHHBIE M KOJUIOMIHBIE pacTBOPBI. MaccoBas J0JIst
BEIIIECTBA B PaCTBOPE.

Knaccudukanus HeopraHu4eckux coeiMHeHnil. HoMeHk1aTypa HeopraHn4eckux BEIIeCTB.
['eneTnueckas CBsI3b HEOPTAHMYECKUX BEUIECTB, MPUHAICKAIINX K Pa3JIMYHBIM KJIaccaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX PEaKIUi B HEOPraHMYeCKOW u
OPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpaIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX.

CkopocTh peaknuu, €€ 3aBUCHMOCTh OT pa3MuHbIX (akTopoB. OOpaTUMBIE pEaKIUU.
Xumuueckoe paBHOBecHe. DaKkTOpbI, BIMSIOMIME HA COCTOSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpuniun Jle [larensbe.

DnekrponuTnueckas auccoruanus. CuibHble u ciadble 31eKkTponuThl. Cpena BOTHBIX
pPacTBOPOB BENIIECTB: KUCJIAsl, HEUTPaIbHasl, IETOYHAs.



OKHUCIHUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M UX MPEBPALECHUN: JEMOHCTPALMS
tabnui «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MoJielel KpPHUCTAJUIMUECKUX pPelETOK, HaOJII0AeHHEe U ONUCAHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OIpENIETICHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBI YHHUBEPCATBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOU PEAKLIUH.

Pacuérnbie 3a1aun.

PacuéTel 0 ypaBHEHUSIM XMMHUYECKHUX PEAKLIUM, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM TTOHSATHUS «MAcCCOBasi J0JIs BEILIECTBAY.

Heopranuveckasi xumust

Hewmerammnsr. [Tonoxenue HemeTtawioB B [leproanueckoi cucteMe XMMUYECKUX SJIEMEHTOB
J. U. MenneneeBa u 0coOEHHOCTH CTpOeHUS aToMOB. DU3HUECKHE CBONCTBA HEMETAJLIOB.
AJToTponust HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

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

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Mertaminsl. [lonoxenne MeramioB B [lepuoanueckoil cucreMe XuMUYECKUX 3JIEMEHTOB [l
U. MenneneeBa. OCOOCHHOCTH CTPOCHHSI JICKTPOHHBIX 000JIOYEK aTOMOB MeTauioB. OOmue
¢buznueckue cBoiictBa MeTayioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUN P HaAMpsHKECHUH
METAJJIOB.

XVUMUYECKHE CBOICTBA BaXHEWIIMX METAIIOB (HATPUH, Kaiuii, KanblMid, MarHui,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHHI.

OO6mmue criocoOb! moay4YeHus: MeTauioB. [IpuMeHenre MeTamioB B OBITY U TEXHHKE.

DKCIepUMEHTAIbHbIE METOJbl H3yYEHHUsS BEHIECTB M UX TNPEBPAIICHUI: H3YyYCHUE
KOJUTeKIIUU «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PEIICHHE SKCIIEPUMEHTATbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHME JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aUMOJCIHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PAaCTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTHOHbI
METaJlIOB).

Pacuérnble 3agadu.

Pacuérer Mmacchl BenecTBa mwin 00bEMa ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 YYACTBYIOIINX B PEAKIINH BEIIECTB, pacyEThl Macchl (00BEMaA, KOTMUYECTBA
BEII[ECTBA) MTPOIYKTOB PEAKIIMH, €CITH OJTHO M3 BEIECTB UMEET MIPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumun B 00ecTICUeHHH YKOJIOTHYECKOM, YHEPTeTUUECKON U TTUIIEBOI 0€3011acHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB U XUMHUECKUX PEAKIIM.

[IpencraBnenus 06 0OUUX HAYYHBIX TPUHITUTIAX TTPOMBITIUICHHOTO TIOJTYYCHHSI BaKHEUIITHX
BEILECTB.

YenmoBek B MHUpE BEHIECTB W MaTEPHAIOB: BAKHEHIIHE CTPOUTEIHHBIC MaTEpPHUAbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPackW, CTEKJIO, KepaMuKa, MaTepHalibl Jis DJIEKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PEHHS.

XUMHS U 3]I0pOBbE YEJOBEKA: MPaBWJIA HUCIOJIb30BAHUSA JIEKAPCTBEHHBIX MPENapaTos,
npaBuiia 6€30MacHOr0 UCIOIb30BaHMsI IPENapaToB ObITOBOM XUMUHU B TIOBCETHEBHOM JKU3HHU.

MexrpeamMeTHbIE CBSI3H.

Peanuzamus MeXIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XWMHUH B
11 kiacce OCyIIECTBIISETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX HMOHSATHH,
TaK W MOHSATHM, SBJISIIOIIUXCS CUCTEMHBIMH JUJI OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.



OO01mure ecTecTBEeHHO-HAYUHBIC IOHSATHUS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOPHUS, aHATU3,
CUHTE3, Kiaccu(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHUE, SABJICHHE.

O®u3nka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HU30TOII,
PaAMOAKTUBHOCTh, MOJICKYJIAa, SHEPTeTUUECKUI YpOBEHb, BEIIECTBO, TEI0, 00BbEM, arperatHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

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

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMHYecKas IPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa IMPOMBIINIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPONU3BOACTBO KOHCTPYKIUMOHHBIX MarepuraioB, OJICKTpOHHAA IMPOMBIINIJICHHOCTD,

HAaHOTCXHOJOI'NH.



INIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA I[IPOTPAMMBI 110 XUMHWHN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOY4YarOMIMMUCS
IporpaMM CpeAHero ooiero oopazoBaHMs (JINYHOCTHBIM, METAIPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i1 pa3padOTKM IUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHHUS
pOrpaMM CpeaHero o0Iero o0pa3oBaHus SABIAETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM IMOJAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pE3yIbTaTOB OCBOEHHUS NPeIMETa « X UMHs» Ha YPOBHE CPEeIHEr0 00111ero 00pa3oBaHus BbIIEIECHBI
CJIEIYIOIINE COCTABIISAIOIINE:

OCO3HaHHE OO0YYAIOLUIMMMCA POCCUHCKOW Tpa’kAaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJINYMe MOTUBAIMH K 00yU4EHHIO;

LIEJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
LEHHOCTEN M UCTOPUUECKUX TPaJULU 0a30BOM HAYKHU XUMUH;

TFOTOBHOCTh M CHOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATbCS B CBOEH JEATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
oOpa3zoBaHus;

HaJIUYue IPaBOCO3HAHUS 3KOJOTMYECKOW KYyJIbTYpbl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH )KM3HEHHBIE TJIAHBI.

JInuHOCTHBIE PE3yAbTATHl OCBOCHHUS NPEAMETa « XUMUS» TOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIIUTATEIbHOMN JEATENIbHOCTH B COOTBETCTBUU C TYMAaHUCTHUYECKHUMHM, COLIMOKYIbTYPHBIMH,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHM M HJAEaJaMH POCCUUCKOIO TIpa’kJaHCKOro oOIIecTBa,
OPUHATBIME B OOILECTBE HOpPMaMH M IMpPaBUJIaMU MOBEICHMs, CIOCOOCTBYIOIIMMHU Mpolieccam
CaMOIIO3HAHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUSI IMYHOCTH 00Y4arOIIHUXCS.

JIMuHOCTHBIE Pe3ybTaThl OCBOCHHUS NMpenMeTa «XHUMHUS» OTpaxaroT cOpMHPOBAHHOCTD
OTbITa TO3HABATENILHOM U MTPaKTUUECKON JESTEIbHOCTH 00yUYaIOUIXCs M0 pean3alluy MPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

0CO3HaHMsI O0YYAIOLUMHKCS CBOMX KOHCTHUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

NPECTaBICHNUS O COLHUAIBHBIX HOpPMax M IpaBHJaX MEXKIMYHOCTHBIX OTHOILICHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peneHnH y4eOHBIX ¥ TO3HABATEIBHBIX 33/1a4, BBITIOJTHEHUN XUMHUYECKUX IKCIIEPHMEHTOB;

CHOCOOHOCTH OHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTyMEHTBI IPYTUX
IIPU aHaJIN3€ Pa3INYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMHUU;

YBa)XEHUsI K IpoIlecCy TBOpUECTBAa B 00JacTH TEOPUU M IMPAKTUYECKOrO MPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKH €CTh pe3yJbTaT JUINTENIbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIEPUMEHTATIbHBIX IOUCKOB, TIOCTOSIHHOTO TPY/AA YYEHBIX U IPAKTUKOB;

UHTEpeca M TII03HABATEIbHBIX MOTHBOB B IMOJYYCHHMH U TOCIEIYIOIIEM aHaIn3e
MH(POPMALIMHU O IIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€YECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOIO TIOBEICHHUS;

CHOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIE C XUMUYECKUMU SIBICHUSMH, U IPHHUMATh
OCO3HAHHBIE PELICHMsI, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE IIOBEICHUE M IIOCTYNKH CBOMX TOBApPUILEH C MO3ULIMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIEACTBUMA 3TUX MOCTYIIKOB;

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAaHUS LIEHHOCTEH 3J0pOBOro M 0Oe30macHOro obpasza >KHU3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEAHEBHOMN
JKU3HHU U B TPYAOBOU JIEATEIbHOCTH;

MOHMMAHUA LEHHOCTH NPaBWJI UHAMBUAYAJBHOTO M KOJUIGKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCJIEJACTBUI M HENPUATHS BPEIHBIX MPHUBBIYEK (YMOTpEOJIEHUS aTKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) TpyaoBOro BocnuTaHMs:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKOM JICSITEIIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUYECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWU TMPAKTHYSCKUX 3a/]ad COIHUAIbHOMN
HAIPAaBIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

WHTEpeca K MPAKTUICCKOMY U3YYCHHUIO MPOQPECCHI Pa3IUYHOTO poja, B TOM 4YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM N€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIMBUAYATbHON TPACKTOPUH 00pa3oBaHusl, Oynyiei
poQ)eCCuu U pean3alud COOCTBEHHBIX )KM3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) ’K0JIOrMYeCKOr0 BOCTIUTAHUA:

HKOJIOTMUYECKH IIeIeCO00Pa3HOr0 OTHOIIECHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MpoOseM, BIMSHHUS SKOHOMHUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIbI;

OCO3HaHUS HEOOXOJUMOCTH HCIIONB30BAHUS JOCTHKEHUN XUMHUH IS PEIICHUSI BOIPOCOB
palMoHAIBFHOTO TPUPOIOTIOIH30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIIMX BPEd OKPYKalIled MpUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BUTHS HAyKU M OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUSA CHENU(PUKA XUMUU KaKk HayKd, OCO3HaHUs €€ ponu B (OPMUPOBAHUU
PaIMOHAIBPHOTO HAYYHOT'O MBIIIICHUS, CO3JaHUH IIEIOCTHOTO MPECTaBICHUS 00 OKpYKArOIIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEIOBEKa, B MO3HAHMM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
penIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJs COBPEMEHHOH IUBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)XHOW POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHSL YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHn: yCIOBH YCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHMMAaHUSl CYIIHOCTH METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJMy4yaeMble 3HAHUS IS



aHanmu3a U OOBSACHEHMS SIBICHUH OKPYXAIOIIEr0o MHpa M MPOHCXOIAIINX B HEM H3MEHEHMH,
YMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHUS] HA OCHOBE HayYHbIX (DAKTOB M MMEIOLIMXCS IaHHBIX
C LEJIBIO ITOIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS AJIS PELICHUs IPpobiemM
B PEAIbHBIX KU3HECHHBIX CUTYaLIUsIX;

MHTEpEeca K NO3HAHUIO U HUCCIIE0BATENIbCKON AESTEIbHOCTH;

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

UHTEpeca K OCOOCHHOCTSIM Tpy/la B Pa3JIMYHbIX cepax npodeccuoHaNnbHON AeATeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHOro mpenmera «XUMHUS» Ha YpOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYHYAIOIMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeaMeTHbIE) OOIIEHAYYHbIE TOHATHUS, OTPAXKAIOIIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieruuKy METOJI0B TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbIH (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HA0IOIeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHHUBEPCAJIbHBIE yueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBatonyie (GopmupoBaHue (QYHKIMOHATBHOH TPaAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyJaroIuXcs;

CIIOCOOHOCTh ~ OOy4alomMXCsl  HCMOJb30BaTh  OCBOCHHBIE  MEXAMCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHbIE yueOHBbIE AEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeamMeTHble pe3ysibTaThl OTPAXXKalOT OBJIAJICHHE YHHUBEPCAIbHBIMU Yy4e€OHBIMU
MO3HABATEIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJSATUBHBIMH JIEHCTBUSMHU.

OBjaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEIbHBIMHU 1€HCTBUAMM:

1) 6a3oBble JIOTHYecKHe 1eCTBUS:

CaMOCTOSITEIbHO (OPMYJIHPOBATh W AKTyaJIM3UPOBaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIEeTIATh 1NN JEeATeTbHOCTH, 3a/laBas MapaMmMeTpbl W KPUTEPUU WX JIOCTHKEHUS,
COOTHOCHUTD PE3YNbTATHI ACATEIBHOCTH C MOCTABICHHBIMU LEISIMU;

HCIIOJIB30BaTh IpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBIINUJICHUS — BBIACISATH
XapaKTepHbIE TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIbHBIX q)aKTOB u HBHeHHﬁ;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MCKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JJOTHYECKUE PACCYKACHHUsI (HHIYKTUBHBIC, IETYKTUBHBIE, TIO AaHATIOTUH ), BBISBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUMSI B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOABI U
3aKJIIOUEHUS;

IMPUMCHATH B IIPOUECCCEC MO3HAHMA, UCIIOJIB3YEMBIC B XUMHUH CUMBOJIIMYCCKUC (3HaKOBBIe)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOICTbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CMBOJ) DJIEMEHTA,
XuMu4eckass (opmyna, ypaBHEHHE XHWMHUYECKOW PEAKIHH — TPU PEIICHUH YIeOHBIX
MO3HABATCJIbHBIX U MMPAKTUYCCKUX 3a/1a4, IPUMCHATH HA3BAHHBIC MOACIILHBIC ITPCACTABICHUA JI
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCIEI0BATEIbCKHE TeCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

(I)OpMyJII/IpOBaTI: oejanm #W  3aaadyd  HUCCICAOBaHHUsA, HMCIIOJAB30BaTh IIOCTABJICHHBIC U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IpOBaHI/ISI THIIOTE3BI 11O MPOBCPKE MPABUIILHOCTU BBICKA3bIBACMBIX Cy)KI[GHPIfI;



BIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHMSI M TPOBEACHMSI YUEHMUECKUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIPOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBINH OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B TO3HAHMSI.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOIYJIsIpHAs
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (POPM IPEACTABICHUS, KPUTHUECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uH(popMaLu, HEOOXOAUMOM /1J1s BBIIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

nproOpeTaTh ONBIT UCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
Pa3IUYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAyYHBIH $3bIK B KadyecTBE CpeACTBAa INpU paboTe € XUMHUYECKOH
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OBJajieHHe YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJAa€MOW TEMBI B XOJ/I€ JUaJIOTa W/WIN TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTALMEN PE3yIbTaTOB MO3HABATEIBHOM AESATEIBHOCTH, IOIYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peann3anu y4yeOHOro mnpoekTa U (OpMyJIHpOBaTh BBIBOJBI IO pe3yslbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIaCOBaHMSI MTO3ULMIA B X0/1€ 00CYX/I€HUSI U 00MEHa MHEHHSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTb,
onpezenss e€ UeNU U 3a/ladd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYILECTBIISATh CAMOKOHTPOJIb CBOEH JIESITEIbHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHbIC pe3ynbTaThl OCBOEHUS Kypca «OpraHudecKkas XuMUsh OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMHUUYECKON COCTABJISIFONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MHpa, POJIM XMMUU B MO3HAHUU SIBJICHUN MPHUPOJBI, B (POPMUPOBAHUU MBILIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBbHOW TPAMOTHOCTH, HEOOXOIUMOM Ui pelieHus
MPAKTUYECKUX 3a7ad M DKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHON Cpelie;



BIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOIINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Qopmyna (pa3BEpHyTas U
COKpalll€HHas), MOJIb, MOJSIpHas Macca, MOJIIpHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOA U a30TCOAEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOPUsI CTPOECHUS OpraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
INPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOIrMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacHOM MCIOIb30BAHNHU BOKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPAaKTHYECKOM EATENBHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPAMIEHHOH) (GOPMYII OPraHUYECKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKMX pEaKLUii, U3rOTABJIMBAaTh MOJEIIN MOJIEKYJ OpPraHMYEeCKHX BEILECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJEpIAlllde  COCIMHEHHs, BBICOKOMOJIEKYISIpHBIE
COCIMHEHUS), JaBaTh MM Ha3BaHHWsA No cucremarndeckoir Homenkimatype (IUPAC), a Taxxke
IPUBOJNUTH TPUBHMAJbHBIE HA3BAaHHUS OTIEJIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (eHOoJ, (opManabAerui, aleTaableruji, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJbl XUMHUYECKOM CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OIMHAPHbBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHME, (UINYECKUE U
XUMHYECKHE CBONWCTBA TUIIWYHBIX IIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(meTan, 2TaH, STWIEH, TPOMWIEH, ameTwieH, OyramueH-1,3, mermnOyraauen-1,3, Oensou,
METaHOJI, 3TaHOJI, STHWJICHTJINKOIb, TTUIEPUH, (EHOJ, aleTalbJAeTH, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMH YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKLUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEepU30BaThb HCTOYHHMKH YIJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XHMHUYECKUM YypPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BEIIECTBA MITH MTPOAYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
IIO3HAHMUS, MWCIONB3YEMBIX B XHMHU IIPM M3YYCHMM BCILECTB M XUMHYECKHMX SIBJICHUHI
(HabmofeHne, W3MEpeHHe, OHKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHMS ISl IPUHATHUS PELICHUH B KOHKPETHBIX )KM3HCHHBIX CUTYALUsAX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;



c(OpPMHPOBAHHOCTh YMEHUH COOI0aTh MpPaBUjla MOJIb30BAHUS XMMUYECKON MOCYI0H U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTE YMEHHMM IUIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallieHus1 OPraHU4YECKUX BELIECTB IIPU HAarpEBaHUU, MOJyYEHUE ITHIIEHA U U3YYEHHE €ro
CBOWCTB, KAUECTBEHHbBIE PEAKLINU OPIraHNYECKUX BEIIECTB, A€HATYpaLus OSJIKOB IIpU HarpeBaHUH,
[[BETHBIC PEAKIIMU OEIIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKU O€30MACHOCTH MPH 00paIieHUn
C BEIIECTBAaMM M JIAOOPAaTOPHBIM 00OpPYAOBAaHHEM, IPEICTABIATh PE3YJIbTAThl XMMHUYECKOIO
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHIO,
HOJIy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopManuu, UHTepHET u Apyrux);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpY’KaloIlled MPUPOIHON Cpelibl, OCO3HABATh ONACHOCTh BO3JECHUCTBUS HA JKUBBIC OPTraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbici mnokaszarens [I/JIK, moscHate Ha
npuMepax crnocoObl YMEHBUICHHUSI M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUIsl 00y4arolMXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370POBbsI: YMEHUE MPUMEHSThH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

JUISL CTIETIBIX U CIIA00BUSIIMX OOYJarOIIMXCS: YMEHUE UCTIOIb30BATh Pebe(hpHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xxumuyeckux Gopmyt.

11 KJIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O011as 1 HeopraHuuecKas XUMHUS OTPaXKaIoT:

c(hOopMUPOBAHHOCTD MPEICTABICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUpA, POJIH XMUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (HOPMUPOBAHUM MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW ISl PpEelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJATrarolIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIM ATOMOB, HOH,
MOJIEKYJIa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCTICHUs, XWUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUTMYecKas, BOJOPOJIHAS),
KpUCTAJUIMUECKasi  peléTka, TUIBl XMMHUYECKHX  peaklUuid, pacTBOp, DJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAsT JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakiliy, XUMUIECKOe PABHOBECHUE); TECOPUHU U 3aKOHBI (TEOPHSI DIICKTPOIUTUIECKON
auccounanuu, nepuoandeckuii 3akon J[. M. MenzaeneeBa, 3aKOH COXpaHEHHUsI MAacChbl BELIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEKAllue B OCHOBE TOHHMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH M 0€30MacHOM HCHOJIb30BAaHUHM Ba)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTHUYECKOH JAEATEIHHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSA3b, HUCIIONb30BATh COOTBETCTBYIOIIME MOHSTHUS MPU OMUCAHUU HEOPTaHUUECKHX
BEILIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BeHIECTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHCTEMaTHYECKyl0 HOMEHKIJIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHMYECKHX BEUICCTB (YrapHbId Tas,



YIJIEKUCIIBIN Ta3, aMMHUaK, raméHas M3BECTb, HErall€Has W3BECTb, IUThEBAs COAa, NMUPUT U
Jpyrue);

c(OPMHPOBAHHOCTh YMEHUH ONpPEENATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKHX
3JIEMEHTOB B COEMHEHUSX Pa3IMYHOIO COCTaBa, BUJ XUMHUECKON CBA3M (KOBaJIEHTHAsl, MOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCT YMEHUI YCTaHABIMBATh IPUHAIJICKHOCTh HEOPraHMYECKHX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIIOThI, aM(pOTepHBbIE TUAPOKCHIBI, COJIH);

c(OPMHUPOBAHHOCTh YMEHUH pacCKphIBaTh CMBICT mepuoandeckoro 3akoHa [JI. U.
MenpgeneeBa M JI€MOHCTPUPOBaTb €ro  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYD U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCHONB3Ysl MOHATUSL «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
COeMHEHUH o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpPMHPOBAHHOCTb YMEHUI XapaKTepru30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BELECTB PA3IMYHbIX KJIACCOB, MOJATBEP)KIaTh CYIIECTBOBAHUE I€HETHYECKOM
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUM;

c(OPMHPOBAHHOCTh YMEHUS KJIACCU(PUUUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HaKkaM (YMCIy UM COCTaBy pearupyrolMX BEUIECTB, TEIUIOBOMY 3(hdexTy peaxuuu,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pPEaKLUN pa3INYHBIX THUIIOB, IOJHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkUUi MOHHOTO OOMEHa, YUWThIBasl YCJIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAOUINE KaueCTBEHHBIN
COCTaB pa3IMYHBIX HEOPraHWYECKUX BELIECTB, pAaclO3HaBaThb OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKON peakluu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHHH XapaKkTeprU30BaTh XUMHUUECKUE MTPOLECCHI, JIeKAIUE B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
peaKIMAX, Macchl BEeLIecTBa UM 00bEMA Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE MIIN
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO ) (eKTa peakini Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATH MPaBHUJIA MOJB30BAHUS XUMHUUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUiIa OOPAIIEHHUs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb M BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpPEAETICHHUE Cpeabl



pPacTBOPOB BEIIECTB C MOMOIILI0 YHUBEPCAIILHOTO MHAMKATOPA, BIUSHUE Pa3IUYHBIX (aKTOPOB
Ha CKOPOCTb XMMHYECKOW peakIuH, peakldd HOHHOro OoOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJOPHU-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE HKCIEPUMEHTAIbHBIX
3agau o temMaM «Metamnel» u «Hemeramibl») B COOTBETCTBHUM C IPaBHJIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3alucH ypaBHEHUH COOTBETCTBYIOIIUX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
[I0JIy4aEMYIO U3 pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpYyTuXx);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATENPHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbI U
OKpY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAenEéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens I1JIK, noscHATe Ha nmpumepax crocoObl
YMEHBLIEHUS U MPEAOTBPALICHUS UX BPEIHOTO BO3ACHCTBUSA Ha OPTraHU3M YEJIOBEKA;

JUisl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHE IPUMEHATH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SIBJICHHIA;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB
Ne HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Kontpoabubie  IlpakTnueckue UIEKTPOHHbIe (L (ppoBEIe)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Pa3neu 1. TeopeTuyeckue 0OCHOBBI OPTaHUYECKOH XUMUH
1.1 gg’;ﬂ‘{l‘l‘;slf;i“c‘f)‘;f;;ﬁl‘anTeB‘;pTi’é ;gg:e}m” 3 https://m.eds00.ru/741a636
Htoro no pazneny 3
Pa3znea 2. YrieBoaopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2 https://m.edsoo.ru/7f41a636
2.2 HenpenenbHble YriieBOAOPOIbI: ATKEHBI, aKaIHUCHbI, ATKUHbI 6 1
2.3 ApomaTH4ecKue yriaeBoA0pOIbl 2
2.4 [IpupoaHble HICTOYHUKH YIJIEBOAOPOJOB U UX MepepadoTKa 3 1
HWroro no paznery 13
Paznen 3. Kuciopoacoaepsxamme opranndecKue coeInHeHust
3.1 Cnuptsl. @enon 3 https://m.edsoo.ru/7f41a636
3.2 Anbaeruasl. KapOoHoBbie KUCIOTHL. Cl03KHBIE 3GUPbI 7 1
3.3 YrneBojibl 3 1
Wroro no pazneny 13
Pa3nea 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHH
4.1 \ AmuHbl. AMUHOKHCIOTBL benku 3 https://m.edso0.ru/7f41a636
Uroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKY ISIpHbIE COCAUHECHUS
5.1 ‘ [Tnactmaccer. Kayuyku. Bonokna 2 https://m.edso0o.ru/7f41a636
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

11 KIIACC

Kosau4vecTBo 4acoB JJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 06pA30BATEIBHBIE
padoThI padoThbI pecypesl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH Bu6morexa LIOK
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 3 .
https://m.edso0.ru/7f41a636
anemenToB /I. 1. Menaeneera
12 Crpoenue BemecTBa. MHOrooOpasue 4 bubnuoreka [IOK
' BEILLIECTB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
1.3 B 6 1 1 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 13
Pasnen 2. Heoprannueckasi xummusi
bu6mmoreka [IOK
2.1 Merazer 6 1 https://m.edso0.ru/7f41a636
bu6nmoreka [JOK
2.2 Hemeraer 9 1 1 https://m.edsoo.ru/7f41a636
23 CBs13b HEOPTaHUYECKUX U OPTaHUUECKUX 2 bubnmnoreka [JOK
' BEIIECTB https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3gen 3. XuMus u :XKu3Hb
bu6mmorexa [IOK
31 KUMH U KH3HE 4 https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 34 2 3

[TPOI'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosmyecTBo yacoB
JJ;')H Tema ypoka Beero Konrpoabn  IIpakruyeck Ilo miaamy o daxry
ble paboThI He padboTnbl
1 [IpenmMeT opranuyeckoi XuMuu 1 4.09
2 Teopust XUMUYECKOTO CTPOCHHSI OPTaHUYECKHUX BEILECTB. 1 18.09
3 Bxonnas Kontponbaas padora Nel. 1 1 25.09
4 CocTosiHHE AJIEKTPOHOB B aTOME 1 2.10
5 DJeKTpOHHAs MPUPO/Ia XUMUUECKUX CBA3EH B OPraHUUECKUX 1 9.10
COEIMHEHUSIX
6 Krnaccudukanus opraHIuecKux COSTUHEHHIMA 1 16.10
7 DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE AIKAHOB 1 23.10
8 I'omonoru u n3oMeps! ankaHoB. MeraH - IpOCTEUIINN 1 6.11
MPEJCTaBUTEINb AJIKAHOB
9 Henpenensuble YB. AnkeHbl: cTpoeHHE MOJIEKYJI, TOMOJIOTUS 1 13.11
1 U30MEepHS
10 [Tonyuenue, cBOWCTBA U IPUMEHEHHUE AJIKEHOB 1 20.11
11 AnkangueHsl. AIIETHIIEH U €70 TOMOJIOTH 1 27.11
12 benson u ero romonoru 1 4.12
13 AmnHanu3 KOHTpoJbHOI paboTsl CBolicTBa O€H30I1a U €r0 1 11.12
TOMOJIOTOB
14 [Ipupoansie ucrounuku YB Ilepepabotka Hedtu 1 18.12
15 OnHOATOMHBIE TIPEIETBHBIC CITUPTHI. 1 25.12
16 [Tonyuyenue, XuMHU4YECKHE CBOMCTBA U IPUMEHEHNE 1 15.01
OJTHOATOMHBIX MPEIETbHBIX CITUPTOB.
17 MHoOroaToMHbI€ CIUPTHI. 1 1 22.01
18 @DeHoJIbl U apOMAaTUYECKHE CITUPTHI. 1 29.01
19 KapOonunbpHbBIE COETMHEHUS - AJIbICTUIBI U KETOHBI. 1 5.02




20 KapOonusnbHble coequHEHMs - albAeruabl U KeToHbL. CBOMCTBA 1 12.02
Y IPUMEHEHHUE aJIbJICTH]IOB

21 Kap6oHoBbIe kKMCI0THL. XMMHUECKHE CBOMCTBA U IPUMEHEHNE 1 19.02
OJIHOOCHOBHBIX MPEJIENIbHBIX KAPOOHOBBIX KUCIOT

22 Cnoxxnbie 3¢upsl. XKupbl. Morommue cpeacTaa. 1 26.02

23 Vraesonsl. [1roko3a. 1 4.03

24 Onurocaxapuabl. Caxaposa. 1 11.03

25 [Momucaxapuapl. Kpaxman. 1 18.03

26 Lemnrono3a. 1 8.04

27 Kontponbnas padota no pazaeny «Kucnopozaconepxaiine 1 1 15.04
OpPraHUYECKUE COCTUHEHUS

28 AMHHBI. AMUHOKHCIIOTBI. 1 22.04

29 benku. A3zoTconepkaiine reTeponuKINIeCKUe COCTUHCHHMS. 1 29.04

30 HyxknenHoBble KUCIOTHI. XUMHSI U 3I0POBbE YETIOBEKa. 1 6.05

31 Cunretndeckue moymmMepsl. KoHIeHCAITMOHHBIE TOJTMMEPBI. 1 13.05
[TenomunacTsl.

32 Hatypanbsblii kayuyk. CunTeTHueckue kayayku. Cu 1 20.05
OcHOBHBIE METOIBI CHHTE32 BRICOKOMOJIEKYIISIPHBIX

33 coeauHeHuil. [InactMaccsl, Kaydyku, BOJIOKHA 1 27.05

34 KontponbHas paboTa mo pazaeny «YriaeBogopOab» 1 1

35 PesepBubIiil ypok. Cucremaruzaius u 0000IIeHHE. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 3 1




11 KITIACC

KoanuyecTBo 4acosB

Jl'j;-)l'[ Tema ypoka Beero Konrtpoabubie  IIpakTuueckue Mo naany Mo dakry
padoThI padoThI
1 Xumnueckuid a3neMeHnT. Hyknuael. M130Tonsl 1
2 3aKOHbI COXPaHEHUSI MACChl U SHEPTUU B XUMUHU 1
3 [Tepuonnueckuii 3akoH. PactipeenieHue 31EKTPOHOB B aTOMaXx 1
3JIEMEHTOB MaJIbIX MEPUOJIOB.
4 Pacrmipenenieane 2IEKTPOHOB B aTOMaxX 3JIEMEHTOB OOJIBIITUX 1
MIEPUOJIOB.
[TonoxeHune B nepuoAMYECKO CUCTEME BOJOPOA, JIAHTAHOU/IOB,
5} AKTUHOUJIOB U MCKYCCTBEHHO MOJYYEHHBIX 1
371€MEHTOB.Baj€eHTHOCTh M BaJICHTHbIE BOBMOKHOCTH aTOMOB.
6 OcHOBHbBIE BUbl XUMUYECKOM CBSA3U. lOHHAs M KOBajeHTHAas 1
cBA3b. MeTaiummueckuii cBsi3b. BoopoaHas cBA3b.
7 [IpoctpancTBeHHOE cTpoeHHE MOJeKylI. CTpOSHHUE KPUCTAIIIOB. 1
Kpucrannmueckue pemerku.
8 HpI/ILII/IP\I’LI MHOT000pa3us BemecTB. Kimaccuduxarms XuMudeckux 1
peakiuit
9 CxopocTh XUMUYECKUX peakiuid. Karamus. 1
10 XHUMHUYECKOE PAaBHOBECHE U YCIIOBUSI €T0 CMELICHUS 1
11 JlucnepcHbie CUCTEMBI 1
12 CriocoObl BbIpaXKeHUsl KOHIIEHTPALMU pacTBOPOB 1
13 HpaKTHqgcxas{ pabora 1. l:IpI/IFOTOBJIeHI/Ie pacTBOPOB C 3aJaHHOU 1 1
MOJISIPHOW KOHIICHTpaIuen
14 DJIEKTPOJIUTUYECKAS] TUCCOIMALIHS. BOJOPOIHBIN TOKA3ATENb. 1
15 Peakuinu nonHoro 06MeHa.FI/P1p0JH/I3 OPTraHUYECKHUX U 1 1
HEOPraHUYECKUX COEAMHEHU.
16 XUMHYECKHE UCTOUYHUKH TOKA. P71 CTaHTapTHBIX 3JEKTPOIHBIX 1
MOTEHI[MAJIOB




17 Kopposust MeTamioB u ux npeaynpexacHue. DIEeKTPOITH3. 1

18 OO611ast XapaKTepUCTHUKA B CTIOCOOBI TTOJTYYCHHST METAIIIOB 1

19 00630p METALTUYECKUX AIeMEHTOB A-rpyrir. O06muit 0030p 1
METaJUIMYECKUX 2JIEMEHTOB b-rpymi.

20 Menp. Llunk. TuTtad u Xpom. 1

21 KonrtponsHast padora o Temam «Metamuibl» u «Hemetais 1

22 JKeneso, HUKeNb, IIATHHA. CIUIABBI METAJIIOB. 1

23 OKCHUBI M TUAPOKCHUIBI METAJLIIOB. 1

o4 HpaK”'l:I/I‘leCKaH pabota 2.Penienue sKcriepuMeHTaIbHBIX 33124 110 1
teme "Metamibr"

o5 0O0630p HemetamuoB. CBOHCTBA U IPUMEHEHNE BayKHEHIIINX 1
HEMETAIJIOB.

26 OO1as xapakTepuCcTHKa OKCUIOB HEMETAJNIOB U 1
KHCIIOPOACOACPKAIINX KHCIIOT.

27 OxucauTenbHble CBONCTBA CEPHOU U @30THOM KHUCIIOT 1

28 Bonoponusie coeauHeHuss HeMeTa/uloB. ['eHeTnueckas cBs3b 1
HEOPTaHWYECKUX U OPTaHHMUECKUX BEIIECTB

29 HpaKTMq"eCKasl pabota 3. "Pemenue s3kciepuMeHTaIbHbBIX 3a/1a4 1
o teme "Hemerannsr"

30 XuMus B TPOMBINUIEHHOCTH. [IPUHIIUITBI XUMUYECKOTO 1
MIPOM3BOJICTBA.

31 XUMUKO-TEXHOJIOTHYECKUE TIPUHITATIBI TPOMBIIIIIICHHOTO 1
nojrydeHus MetauioB. [Ipon3BoacTBO YyryHa.

32 Xumus B ObITY 1

33 Kontponbras padota mo pazaeny «TeopeTndeckne 0CHOBBI 1
XUMHUI

34 XuMuueckasi IpOMBIIUICHHOCTh M OKpYIKarolias cpefa. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34













		2023-11-09T17:31:21+0300
	Бокова Лилия Хусеновна
	Я являюсь автором этого документа




