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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XuMHM Ha YpOBHE CPEJHEro 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 o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapPCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenojaBaHus y4eOHOIO IpeaMera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuoy 10 2025 roga» (Pacnopsixenue [pasutenscta PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMbl IO XUMUH, K OTIPEACIICHUIO 00IIel cTpaTerun
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIUXCS CPEICTBAMM Y4eOHOIo Impeamera «XUMHUs)
st 10-11 xitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLEeNTyanbHble nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBIIGHHOCTH LIeJIeH, COiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, IOJy4aeMO€  BBIIYCKHUKaMH  0011e00pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEeMJIEMOM YacThl0 UX oOpasoBaHHOCTH. OHO  CIYXHT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LIEHHOCTH KacaloTCs
[IO3HAHUS 3aKOHOB IPUPOBI, (OPMUPOBAHUS MHPOBO33PEHUS U OOLIEH KyIbTyphl YellOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xummudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
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 MaTepUAIILHOM KU3HU OOIECTBA, a TAKXKe C YYETOM OOIIMX Lened U
OPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME€ CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojib B COBPEMEHHOM
LIUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ 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 OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3aUMOJIENCTBYS € IPYTUMU €CTECTBEHHBIMUA HayKaMH, XUMUS CTala HEOThEMJIIEMON
4acTbI0 MUPOBOHM KYJIbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHS Kak HayKa CO3HWJaTellbHas, KaK HayKa BBICOKHX
TEXHOJIOTMIl HalpaBjleHa Ha pelleHHe MoOaNbHbIX Mpo0JeM YCTOWYMBOTO pa3BUTHUSA
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOTIOTHIECKON O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHUs
conepkanue npeamera «XuMus» (10—11 kmaccsl, 0a30BbIi ypOBEHb U3YUYEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroIuxcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
poI0JDKEHHUs 00pa30BaHUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XUMHEH.

CocraBnsromuMu  npeaMera «XHUMUS» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
XUMH» 1 «OO011asi 1 HeOpraHMyecKasi XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZEP)KaHUSI KOTOPBIX
SBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUI 10 HEOPraHMYECKOW XMMHUU (C BKJIIOUCHHEM
3HaHUH U3 001IeH XUMUH) U OpraHnuecKoi Xxumun. PopMUpoBaHKE JAaHHOI CHCTEMBbI 3HAHUH MTPH
U3y4EHHH IpeaMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATHH, 3aKOHOB U TEOPUN XUMUH.



Crtpykrypa comepxkanus KypcoB — «Opranudeckas xumus» U «OO0IIast 1 HeopraHudecKas
XUMUA» c(hOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHU BeUIECTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIUHEHUM, a
TaKk)K€ Ha YpOBHE CTEPEOXHMHUYECKUX M 3JIEKTPOHHBIX MPEJICTaBICHUNA O CTPOCHUH BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMHUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLUH.

[Ton HOBBIM yrJioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoBHS paccMaTpUBaeTCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNA MaTepuan |
dakTonornueckrue CBEACHHS O BEUIECTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATHh
3HAYEHHE TMEePUOJUYECKOT0 3aKOHA C OOIIETEOPETHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0XKe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U POTHO3UPYIOLICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHUH, a TAK)Ke 0 XMMUYECKUX PEAKIHIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nomnonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KYJIbTYPOJIOTHUECKH M TPUKIAAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABaTEIbHOU U
MPAKTUYECKON JESITeNbHOCTH YeNIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUUYECKUX MPUIIOKEHUN XHUMHUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh WH(OPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3ahad. B 1enom coxepxanue
ydaeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIXCsi MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS QUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €TMHCTBO HEOPTAaHUYECKOTO W OPTraHUYECKOTO MHUpPa, 00YCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHH MEXIYy HOBBIMU (aKTaMH W TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIIOTUYECKUX MPoOIeM, a Takke mpobiaemM cOepereHus
OSHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mutane perienus 3a/1a4 BOCUTAHUS, PA3BUTHS U COIIMATM3AINN 00yYarOIINXCS PUHSATHIC
MporpaMMON 0 XMMHH TOAXOJbl K ONPEEICHUIO COACP)KaHWs W TIOCTPOSHUS MpeaMeTa
nperycMaTpuBaoT (OpMUPOBAHHE YHHBEPCATbHBIX YUEOHBIX ACHCTBUIA, MMEIOIUX 0a30BOE
3HAQUYCHHWE JUTSI PA3IMYHBIX BHUJOB JEATEIBHOCTH: pEIICHUs MpoOjieM, IMOWCKa, aHaau3a |
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCJIEI0OBATEIbCKOM IeATeTbHOCTH, 3aHUMAIOIIECH BA)KHOE MECTO B TIO3HAHUH XUMUH.

B mpakTuke npenoiaBaHus XUMHUH KaK Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 0011Ier0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKU
Hnejaeil M3ydeHWs NpelMeTa HalpaBlIEHUEM [EPBOCTENIEHHOW 3HAYUMOCTU TPaJULMOHHO
npusHaércss (GOpMUPOBAHME OCHOB XHUMHUYECKOW Hayku Kak oO0JacTM COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTHU YEJIOBEKA U KaK OJIHOI'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKH 3PEHHUS TAaKOW MOAXOJ K ONPENCICHHIO Ieel H3y4eHUs
MpeIMETa SIBJSIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3y4YEHHs IpeaMmeTa «XHUMHUsS» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBISIOTCS:



e (QopmMupoBaHHE CHCTEMbl XWUMHUYECKHMX 3HAHUW Kak BaKHEHIIEW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B OCHOBE KOTOPOMW JIeXkKaT KJIHOYEBbIE IOHATHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPHHM XHMHH, OCBOCHHE S3bIKAa HAYKH, YCBOCHHE W
NOHUMaHME CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOro Xapakrepa,
03HAKOMJICHHE C UCTOPHEH MX Pa3BUTHUS U CTAHOBJICHHUS;

e (opMupoBaHME U Pa3BUTHE NPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS BEILECTB 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 YMEHUH U CIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJNEHHEM |
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpalleHus C BEeLeCTBaMHU.

Hapsany ¢ atuMm, comepikarenbHasi XapakTepUCTHKA [eJIel U 3a/1a4 M3YYeHUs IpeaMeTa B
porpaMMe 1o XMMHH YyTOUHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU C HOBBIMU IPUOPUTETAMU B
cUcTeMe cpeaHero obmiero oopasoanus. CeroHs B MPENoIaBaHUU XUMHH B OOJIBIICH CTEIICHU
0THa€TCsl MPEANOYTEHUE MPAKTUUYECKON KOMIIOHEHTE CO/Iep)KaHusl 00ydYeHUs], OpDUCHTUPOBAHHOM
Ha TOATOTOBKY BBIMYCKHHKA 00IIe00pa30oBaTeIbHON OpraHU3aliy, BIAJCIOIIEro He HabopoM
3HAaHUM, a (YHKIMOHAJIBLHOW TIPAMOTHOCTBIO, TO €CThb CHOCOOAMU U YMEHMSIMHU AaKTHMBHOI'O
MOJTyYCHHUS 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHYECKUX 3a/1ad.

B cBa3u c 3TMM mnpu U3ydyeHMM HpeaMeTra «XUMHs» JIOMHHHUpPYIOLIee 3HaueHue
nproOpeTaloT TaKKUe LENU U 3a/1a4H, KaK:

ajanTanus 00yJaroUuxcs K yCJIOBUAM JUHAMUYHO Pa3BUBAIOILErOCs MUpa, POPMHUPOBAHUE
MHTEJUIEKTYaJ IbHO pPA3BUTON JIMYHOCTH, TOTOBOM K CamMoOOpa30BaHHWIO, COTPYIHHYECTBY,
CaMOCTOSITEJIbHOMY HPUHSATHIO T'PAMOTHBIX DPELICHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U MX TIPUMEHEHHUEM;

dopmupoBaHHe Yy OO0YyYalOIUXCs KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMN),
UMEIOINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3IMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS TPOOIeM,
NOWCKa, aHanu3a U 00paboTkM HMHPOpPMALUHU, HEOOXOJUMBIX JUIsI MPUOOPETEHHUs OIbITA
NeSITeTbHOCTH, KOTOpasi 3aHUMAaeT BaYKHOE MECTO B TIO3HAHWHU XMMHH, a TAKXKe JUIA OLEHKHU C
MO3ULIUN HKOJIOTHUECKOM 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MTPOLECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

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

dbopMHpOBaHUE U Pa3BUTHE Y OOYUAIONIMXCS ACCOIIMATUBHOTO U JIOTHYECKOTO MBIIIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEJICHIH XHMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Y 00y4aromuXxcst yOeK 1IEHHOCTH B TyMaHUCTUYECKON HAPaBIEHHOCTH XUMUH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHS,
MIOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB M COXPAHEHUS IMPHPOJHOIO PAaBHOBECHUS, OCO3HAHUS
HEOO0X0IMMOCTH OEPEKHOTO OTHOIICHUS K MPHPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MMPHOOPETCHUS
OTIBITA MCIIOJIb30BAHMS MOTYYCHHBIX 3HAHUN JUISI IPUHATHS TPAMOTHBIX PELICHUN B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSIMH.

B yueGHOM M1aHe cpegHero obmiero o0pa3oBaHus MpeaMeT «XUMHUS» 0a30BOT0 YpOBHS
BXOJIMT B COCTaB IpeIMETHON 001acT «EcTecTBEeHHO-Hay4HbIE IPEIMETHI.

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 gaca (1 gac B HezemO).



COJAEP)KAHUE YYEBHOI'O ITPEJIMETA
10 KUIIACC
OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenMeTr opraHM4YecKOil XUMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IIOJy4YCHUU
HOBBIX BEIIECTB U MaTepUajIoB. Teopus CTpOEHUS OpraHuyecKux coequHennit A. M. bytneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKas CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[TpencraBienue o knaccupuKay OpraHndeckux Beuiects. HomeHkiiaTypa opraHuyeckux
coeMHEeHU (cucTeMaTu4ecKasi) U TpPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KJIaCCOB
OpPraHUYECKUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAILlEHU: 03HAKOMIICHUE C
o0pa3liaMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYII
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

Yraesoaopoabl

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

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTUIEH U NPONWIEH — NpOCTeHIIne
NpPEJCTaBUTENIN aJKEHOB: (U3MYECKUEe M XUMHUYECKHE CBOICTBa (peakiuu TUIPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIYyY€HUE U TIPUMEHEHUE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTrO KayuyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuiaeH —
MPOCTEHIINN MPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuy ruIpupOBaHus, raIOTeHUPOBAHUS, THAPATALMHU, TOPEHNUS ), [TOJyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (DU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITMME K Pa3IUYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YTIaeBOAOPOAOB. [IpupoHbIii ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CriocoObl nepepaboTKu HePTU: TeperoHka, KpeKUHT (TEPMUUECKU,
KaTaluTHueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIyKThI €ro nepepaboTKu.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BEIIECTB M UX MPEBpAIlEHUI: O3HAKOMIIEHHE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHsl, koywekuuu «Hedte» u «Yronp», MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

PacuérHble 3anaum.

Bbruucnenuss mo ypaBHEHMIO XUMHMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BELECTB WM IPOAYKTOB PEAKLIUN).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHHE, (U3NYECKHUE U
XMMHUYECKHE CBOWCTBA (pPEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOPOJaMH, TOPEHHE),




IpUMeHEeHHEe. BogopoaHble CBSI3M MEXAy MOJIEKYIaMU CIUPTOB. JlelicTBHE METaHOJIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHOroaToMHBIE CHUPTHL. OTHIEHIJHMKOIb M TJIMLIEPUH: CTpOEHHUe, (U3UYecKue u
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHIJIAKOJIS.

®eHout: CTpoeHUE MOJIEKYJIbI, (PU3MYECKHe U XUMUYECKHE CBOMCTBA. TOKCHYHOCTD (heHOIa.
[Tpumenenue penomna.

Anprerugpl M Kemouwvl. DoOpManbIeruj, aueTambAeTHA: CTpOeHue, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAa4E€CTBEHHbBIC PpEaKLUH),
[IOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE MpeseIbHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAasi U YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KHCIIOT, PEeaKIus
TepupUKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTABUTENIN BBICIIMX KapOOHOBBIX KMCIOT. Mblla KaKk COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
Kupsl. I'naponus xxupos. IIpumenenne xupos. bruonorudeckas poiib KUpPOB.

YTneBoapl: cOCTaB, KIIACCU(PHUKAIMS YTIEBOAOB (MOHO-, TU- U MToJucaxapupsl). ['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 nemnono3a Kak npupoaHble noaumepbl. CTpoeHue kpaxmaina U LEUTI0I03BL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoJin3, KaueCTBEHHAsl peaklus ¢ HOJ0M).

OKCIIEpUMEHTAJIHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHMI: IPOBEACHHUE,
HaAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIlMOHHBIX ONBITOB: TOPEHUE CIHUPTOB, Ka4ECTBEHHBIE
pEeaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcuaoM wmeau(ll)), mMHOroaromHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicteue kpaxmana
C MOJIOM), IPOBEACHUE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnble 3agadu.

Boblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakiuu (Macchl, 00bEMa, KOJIUYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJYKTa PEaKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WJIN MIPOIYKTOB 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. XHUMHUECKHE CBOMCTBa OENIKOB: THUIAPOIM3, JEHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

OKCrepuMEHTAIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLeHUI: HaOIoIeHue U
ONHKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HarpeBaHWHU, ILIBETHBIE
peakiuu OeIKOB.

BbicokomosieKyIsIpHbIEC COCUHEHHS

OcCHOBHBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUH, CPEOHSAs MOJIEKyJIspHass Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUHN — ITOJIMMEPHU3ALUs U MOJINKOHICHCALINS.

OKCHEpUMEHTAJIHBIE METOJIbl M3YYEHHs BEIIECTB U UX MPEBpAILECHUIN: 03HAKOMIIEHUE C
00pa31aMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.



MexnpeameTHbIE CBSI3H.

Peanm3zanus MeXIpeaMETHBIX CBS3EH MPU MU3YYEHUU OopraHuydeckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaK U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICNIBbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOue ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAy4YHBIH (aKT, THUIMOTE3a, 3aKOH,
TEOpus, aHaiu3, CHUHTE3, KiaccupuKaluus, TI[EePUOJUYHOCTh, HAOIIOJECHUE, HW3MEpPEeHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®duznka: MaTepusi, JHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTreTHUECKUN YPOBEHb,
BEIIIECTBO, TEJ0, 00BEM, arperaTHoe COCTOSIHUE BEUIeCTBa, (PU3MUYECKHIE BEJIMYMHBI U €JMHULIBI MX
U3MEpEeHUsI.

Buonorusi: knerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBOIbI, KUPHI, PepMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAIIMOHATLHOTO MUTAHMS, MOIOIIIME CPE/ICTBA,
JICKapCTBEHHbIE U KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernueckne 0CHOBBI XUMHH

XuUMUYecKul 31eMeHT. AToM. Sapo aroma, H30TONBL. OJEKTPOHHAs 0O0OJIOUKA.
DHepreTUUecKue YPOBHH, MOIYPOBHU. ATOMHBIC OopOHTany, S-, P-, d- anemMeHTsl. OCOOCHHOCTH
pacnpeneseHns 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHOOB.
OJeKTpoHHask KOH(UTYypalys aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmonmueckas cucrema XUMHUYECKHX 3yeMeHToB [JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuoamyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHUYECKON CBsI3U (KOBaJEHTHAs
HEeNnoJisipHasl W TOJspHas, WOHHas, MeTajuindyeckas). MexaHu3smMbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBs3b. BaneHTHOCTD.
DIIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUs. IOHBI: KaTHOHBI 1 aHHOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKHX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

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

Knaccudukanus Heopranudeckux coeiuHeHuil. HomeHknaTypa HeopraHuyeckux BelecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BEILECTB, IPUHAIIECKAIIUX K PA3IIMUHBIM KIIACCaM.

Xumuyeckas peakuus. Knaccudukanus XUMHYECKHX peakuid B HEOPraHUYeCcKOW u
OpPraHMYECKON XMMUU. 3aKOH COXPAHEHHSI MACChl BELECTB, 3aKOH COXPAHEHMS U IIPEBpAILEHUS
JHEPIUU NPU XUMHUYECKUX PEaKIUAX.

CKoOpocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMbIe peaklUu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIMAIOIUE HA COCTOSHUE XMMHYECKOTO PaBHOBECHS.
[Tpuniun Jle larense.

OnexTponuTHueckas aucconuanus. CuibHble M cnadble 31eKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPaJIbHAsS, EJIOYHAs.

OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.



OKCHEpUMEHTAJIHBIE METO/Abl M3YyYEHHUS! BEIIECTB M UX IPEBPAILEHUMN: JIEMOHCTpaLus
tabmun «llepuonnueckas cucrema xumudeckux snemeHtoB . M. MenneneeBa», u3yueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (Pa3jokKEeHHE NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIpE/ICNIEHUE CPE/bl PACTBOPOB BEILECTB C NOMOIIBIO YHHBEPCAIBHOIO MHJUKATOPA, pPEAKLNU
HMOHHOr0 OOMeEHa), MPOBEJCHHE MPAaKTUYECKOM paboThl «BiusHue pasnuyHbIX (HaKTOPOB Ha
CKOPOCTb XUMUYECKOU PEAKIIUI.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHUYECKUX PEAKIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIIOJIB30BAHUEM IOHATHUS «MACCOBAst A0S BEILIECTBAY.

Heoprannyeckas xumus

Hewmerannsl. [Tonoxenue HeMerauios B [leproandeckoli cucTeMe XMMHUYECKHUX 2JIEMEHTOB
. U. MenneneeBa U OCOOCHHOCTH CTpO€HHUsS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe KUCIIopoia, cepbl, hocdopa u yriepoaa).

XVWMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, CEphl, a30Ta, docdopa,
yriepoja U KpeMHHs) U UX COeTUHEHUH (OKCUI0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOAHBIX
COCTMHECHU).

ITpuMeHeHrEe BaXHENIINX HEMETAJIOB U UX COEJUHEHUM.

Meramnsl. [lonoxenue meraios B [lepuoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS 3JIEKTPOHHBIX 000JOYEK aToMOB MeTayuioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIulaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEUIIMX METAJIOB (HATPUM, KaJWid, KaJbIM{d, MAarHUM,
QIIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTaJuIoB. [IpruMeHeHne MeTaioB B OBITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOJbl M3Y4YEHHMsS BEIIECTB M MX IPEBPALLEHUN: H3Y4YECHHE
KOJUIEKIIMU «MeTalibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PELIEHHE SKCIIEPUMEHTAIbHBIX 33/a4,
HaOJIOIeHWe W ONHMCAHUE JEMOHCTPAILMOHHBIX M J1a0OpAaTOPHBIX OIBITOB (B3auMoJeicTBHE
TUIPOKCHIA AIFOMHHHMSI C paCTBOPaMH KHMCJIOT U IIeJIouel, KaueCTBEHHbIE PEeaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnrie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 0 H3BECTHOMY KOJIMUYECTBY BEILIECTBA, MACCE
W1 00bEMY OJTHOTO U3 YYACTBYIOIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KONMMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Posib xumMuM B o0ecrieYeHUH SKOJIOTHYECKOH, SJHEpPreTUYeCKor U MUIIEeBOi O€30MacHOCTH,
pa3BUTHU MeIULMHBL. [ToHSITHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMHUUECKHUX PEaKIIUM.

[TpencraBienus 06 OOMMX HAYYHBIX TPUHIUIIAX TPOMBIIIIJICHHOTO MOTY4YEHHUS BaKHEUIIINX
BEIIECTB.

YenoBek B MHpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIIME CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHualbl, KPAcKH, CTEKJI0, KepaMuKa, MaTepuanbl i 3JIEKTPOHHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpalIbHbIe y100pEeHuUsI.

XuUMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiia 6€30MacHOr0 MCIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXIpeaMETHBIX CBSI3€H MpH U3ydyeHHH OOIIel M HeOPraHUYECKOH XUMHH B
11 xyacce OCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHATHH,
TaK U NOHSTHUMH, ABISIOUIMXCA CUCTEMHBIMU JJIS1 OTJAENBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.



OO01mure ecTecCTBEeHHO-HAYUHBIC MOHSATHS: HAYYHBIN (aKT, THTIOTE3a, 3aKOH, TCOPHS, AaHAIIH3,
CUHTE3, Kiaccu(pUKauusi, NEePUOAUYHOCTb, HaONIOJEHHUE, OHKCIEPUMEHT, MOJAEIUPOBaHUE,
U3MEpPEHHUE, SABJICHHE.

O®uznka: Marepus, SHEprus, macca, aToM, JJEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOII,
pPalMOaKTUBHOCTh, MOJICKYJIa, SHEPTeTUYCCKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, (PU3NYECKUE BEIIUYUHBI U €AUHULIBI UX U3MEPEHUS, CKOPOCTbD.

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

['eorpaduisi: MUHEPAITbI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBIE, TOTLTUBO, PECYPCHI.

TexHonorus: XMMHYecKas IPOMBIIIIIEHHOCTh, METAJLTYPIHsl, IPOU3BOJCTBO CTPOUTEIbHBIX

MaTcpurajoB, CEIbCKOXO03SIHCTBEHHOE IMponu3BOACTBO, nUIcBasa MMPOMBIIIJICHHOCTD,
@apMaueBTqucxaﬂ IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX [pcraparTtos,
IMPONU3BOACTBO KOHCTPYKIIMOHHBIX MarcepuraioB, SJICKTPOHHAA MMPOMBIIIJICHHOCTD,

HAaHOTCXHOJOI'NH.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHUA YYEBHOI'O HNPEIMETA 11O
XUMHUHN HA BA3OBOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®OI'OC COO ycranaBiMBaeT TpeOOBaHHMS K peE3yJibTaTaM OCBOCHHUS OOyYarOIIMMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IpOTpaMM CPEAHEro O0IIero 00pa30BaHus SABISETCS CUCTEMHO-IESITEILHOCTHBIN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJIEIYIOILINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKONW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBLHOCTH U CAMOOIIPEIEIICHHUIO;

HaJM4re MOTHUBAIIUU K 00YUCHHIO;

[[EJICHAIIPABICHHOE PA3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBATHCS B CBOEH JEATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

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

JIn4HOCTHBIE PE3yabTaThl OCBOCHHUS MPEAMETA « XUMUS» IOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIIUTATENIbHON JEATEIbHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COLIMOKYIbTYPHBIMU,
JlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMM M HJ€aJaMH POCCUHCKOTO TIpa)KAAaHCKOro OOIIeCTBa,
OPUHIATHIMU B OOIIECTBE HOPMaMH M MPaBUJIAMH TOBEIEHUS, CIIOCOOCTBYIOMIMMHU IpoIleccaM
CaMOIIO3HaHUs1, CAMOPa3BUTHUS U HPABCTBEHHOT'O CTAHOBJIEHUS IMYHOCTH 00Y4arOIIHUXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTpaxkaroT cHOopMHUPOBAHHOCTH
OTbITa O3HABATENILHOM U MPaKTUUECKON NESTEIIbHOCTH 00y4YaroUINXcs M0 peaanu3aiy IPUHATHIX
B O0IIIECTBE LIEHHOCTEH, B TOM UHUCIIE B YACTH:

1) rpa:xnaHCcKOro BOCIMTAHUA:

OCO3HaHUA 00YYarOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MIPaB U 00sI3aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEACTABICHUS] O COIMAIBHBIX HOpPMaxX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHWI B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
pelIeHNH y4eOHBIX U TTO3HABATEIBHBIX 3a/1a4, BHITIOJIHEHHH XUMUUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHMMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHUX
IIPU aHaJIM3€ Pa3InYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAYyYHOMY HACIEAHI0 OTE€YECTBEHHOMU
XUMUU;

YBa)XEHUsI K IpOIlecCy TBOpPUECTBA B 00JacCTU TEOPUU M TNMPAKTUYECKOrO MPUMEHEHHUS
XUMHUH, OCO3HAHHs TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PE3yNbTaT JJIUTEIbHBIX HAOIIOJACHUN,
KPOHNOTJIMBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M I[I03HABATENIbHBIX MOTHBOB B IMOJIYYEHUU U MOCIEAYIOUIEM aHAJIU3e
uH(GOpPMALIUU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OIEHUBATh CUTYAIINH, CBSI3aHHBIC C XUMHUECKUMHU SIBICHUSMH, U IPUHUMATH
OCO3HAHHBIE PELIECHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;



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

4) dopMupoBaHus KyJbTYpPbl 310POBbS:

MOHMMAHUS LIEHHOCTEH 3J0pOBOro M 0Oe30macHoro oOpasza >KHM3HHU, HEOOXOJUMOCTU
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 TMpPaBWJI HWHAUBUAYAJIBHOTO M KOJUIEKTUBHOIO 0€30MacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

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

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEIOBATENbCKOM 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 H3YYCHHIO MPOQPECCHil Pa3IMIHOrO pojJa, B TOM YHCIE Ha
OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUN 110 XUMHH;

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

TOTOBHOCTHU K OCO3HaHHOMY BBIOOPY MHIUBUIYATbHON TpaeKTOpUU 00pa3oBaHus, Oyaylien
npo(eCCuu U pean3alui 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;

AKTHUBHOTO HENPUATHUS JIEWCTBHM, MPUHOCIIIMX BPEd OKPYKAIOIIEH MPUPOIHON cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPUATHBIE IKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJIOTUYECKOM HANpaBJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouw;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
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 YEJIOBEKAa, B MO3HAHMM TMPUPOJHBIX 3aKOHOMEPHOCTEU W
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, PEHICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00ecreYeHn: yCIOBH YCIIEUTHOTO TPYAa M SKOJIOTHYECKH KOM(POPTHOM KU3HU KAKIOTO YIICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJMy4yaeMble 3HAHUS IS



aHanmu3a U OOBSACHEHMS SIBICHUH OKPYXAIOIIEr0o MHpa M MPOHCXOIAIINX B HEM H3MEHEHMH,
YMEHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HayYHBIX (DPAKTOB U MMEIOLIUXCS TaHHBIX
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 OOpa30BaHMIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSIMU;

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

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHble pe3yibTaTbl OCBOGHMsI yuyeOHOro mnpenMera «XUMHUS» Ha YPOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAIOT:

3HAYUMBbIC JIA q)OpMI/IpOBaHI/IFI MI/IpOB033peHI/I$I O6yanOHIHXC$I MG)KIII/ICIII/IH.HI/IHapHI)IG
(MeXmpeaMeTHbIe) OOIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAyYHOU KapTUHBI MUpa
nu CHGIII/I(i)I/IKy METOAOB IIO3HAHUA, I/ICHOJII)3y€MBIX B €CTCCTBCHHBIX HaYKaX (MaTepI/Iﬁ, BCIICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, HaY4YHbIH (DaKT, MPHUHIIUI, THIOTEe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICIOBaHNE, HAOIIOIeHNEe, N3MEPEHUE, YIKCIIEPUMEHT U JPYTHE);

YHHUBEpCaIbHbIE yueOHbIe JIeNCTBUA (mo3HaBaTeIbHEIC, KOMMYHHUKATHUBHBIE,
perynsTuBHBIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOH T'PaMOTHOCTH |
COLIMATIbHOM KOMITETEHIIMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCS  HMCIOJIb30BAaTh  OCBOEHHBIE  MEXIUCIUITHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCadbHble YyueOHBIE AEWCTBUS B IIO3HABATEIHHOU U
COLIMAIbHON NPAKTHKE.

MeTtanpeaMeTHble pe3yNbTaThl OTPaXKalOT OBIAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
II03HaBaTCJIIbHBIMMU, KOMMYHI/IK&TI/IBHI)IMI/I nu peFYJ'IHTI/IBHI)IMI/I HGfICTBHSIMPI.

OBgi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€ CTBUIMMU:

1) 6a30Bble JIOTHYECKHE TeCTBUS:

CaMOCTOSITENNbHO (OPMYNIHUPOBaTh W aAKTyalM3UpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

OTIpEeNATh LENH NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUU HX JOCTHIKECHHS,
COOTHOCUTH p€3y.]'IBTaTBI JACATCIIBHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIIONIb30BaTh MPU OCBOCHUM 3HAHWN TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIICIATH
xapaKTepHLIe HpI/I3HaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'II/IBaTB nux B3aNMOCBA3b, HNCIIOJIB30BAaTh
COOTBETCTBYIOIINE OHATUS JUIsI OOBSICHEHUS OT/ICNbHBIX (PAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHUA U KpI/ITepI/H/I JJIA Knaccn@m(aunn BCIIIECTB U XUMHNYCCKHUX peaKHI/II\/’I;

YCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEKYy U3Yy4aeMbIMU SIBJICHUSIMU;

CTpOI/ITI) JIOTUYCCKHUC paccy>1<)1eHI/1$[ (I/IHJIyKTI/IBHBIe, I[G)IYI(TI/IBHI)Ie, 10 aHaJ'IOFI/II/I), BBIABJIIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYITUPOBATH BBIBOABI U
3aKJIIOUECHUS;

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOIb3YEMblE€ B XUMHHM CUMBOJUYECKHE (3HAKOBHIE)
MOJIeNIH, TTPe00Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUH 3HaK (CUMBOJI) DJIEMEHTA,
xuMu4deckass (GopMmyna, ypaBHEHHE XHMHUYECKON peakiuu — TpU pEIIeHUd Y4eOHBIX
MO3HABATEJIBHBIX U IPAKTUYCCKUX 3a7a4, TPUMEHATh HA3BaHHBIC MOJICTILHBIC MTPEACTABICHUS JIJIs
BBISIBJICHU A XapaKTepHI:IX HpI/ISHaKOB I/I3y‘-IaGMBIX BCIICCTB U XUMHUUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIeN0BaTEIbCKUE 1eHCTBUS:

BJIaACTh OCHOBaAMU METO0B Hay‘-IHOFO ITO3HAHHS BCIICCTB U XUMHNUCCKUX peaKHHﬁ;

dbopMyaupoOBaTh IENM M 3aJa4d  HWCCJICIOBAHMS, MCIOJb30BaTh ITOCTABICHHBIE W
CaMOCTOSTCIIBHO C(bOpMy.TII/IpOBaHHLIe BOHpOCBI B KQUECTBEC I/IHCTPYMCHTa IIO3HAHUS U OCHOBBI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXICHUH;



BJIAJCTh HABBIKAMH CAMOCTOSITEILHOIO IIJIAHWPOBAHUS M TIPOBEICHHS YUYEHUYECKUX
9KCHEPUMEHTOB, COBEPIICHCTBOBaTh YMEHMs HAOJIOJATh 32 XOJOM IIpOlecca, CaMOCTOSITENbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOM HCCIIEOBAaTENbCKOM M IPOEKTHOH JAeATeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATENBHOMY IIOMCKY METOAOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMSL.

3) padora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B  pa3IM4YHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIONYJIsIpHAs
JUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe TocoOus, pecypcel MHTepHera),
aHaAJIM3UPOBATh MH()OPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTUUECKU OLICHUBATh
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(dopMynupoBaTh 3ampoChl M MPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U O0TOOpe
uHpopManuu, HeOOXOIMMOM IS BBITIOJHEHHUS YI€OHBIX 3324 ONPENSIEHHOTO THIIA;

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

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBbHYIO (GOpPMY IpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAy4YHBIH $3bIK B KayeCTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpOpManuel: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUEeCKue W MaTeMaTW4ecKhe) 3HaKu |
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPECTBA HAJISIIHOCTH.

OBJajieHHe YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH A€l 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;

BBICTYIIAaTh C MpPE3CHTAIeld pe3yabTaTOB MO3HABATEIBHOM IEATENIbHOCTH, MOTYYEHHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM TIpPU  BBIIOJHEHUH XMMHUYECKOTO
HKCIEPUMEHTA, NPAKTUYECKOM paboThl MO HCCIEAOBAaHHIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anuu y4yeOHOro mnpoekTa ¥ (pOopMynHpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBAHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS U 00MEHa MHEHUSIMU.

Osi1aieHHe YHUBEPCAJIbHBIMHU PeryITHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIBHYIO JIEATEIbHOCTb,
onpezenss €€ UeNU U 3a/la4, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeUlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHWU YYEOHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((EeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs] HOBBIX 3HAHUI O
BEIIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH JAESITEIbHOCTH Ha OCHOBE CaMOaHaIM3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIbTATHI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD OTPAXkKakoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XUMHUECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XUMHH B TMO3HAHUU SIBICHUU MPUPOJbL, B HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIlIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MPUPOJHOM Cpelie;



BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J104Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEIILHOCTh, XUMHYECKasi CBfA3b, CTPYKTYpHas ¢opmyna (pa3BépHyTas u
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKUMOHATBHAS TPYINIA, paguKal, H30MEpus, U30MEpbl, TOMOJOTHMUYECKHH psil, TOMOJIOTH,
YIJIEBOLOPOABI, KMCIOPOA U a30TCOIEPKALINE COCIUHEHUS,, MOHOMED, TOJIUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEIMHEHMS); TEOPUU U 3aKOHBI (TEOPHSI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JIe)KAllUe B OCHOBE ITOHUMaHUS
IOPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IIPaKTHUYECKOM IEATENBHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIE MPU3HAKYU MOHSATUM, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABa, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHMH MCII0JIb30BaTh XUMHUUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIéHHON) (pOpMysl OpraHMu4eCKUX BEIIECTB
Y YpPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIMBATh NPUHAAJIEKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB 10 WX COCTaBy M CTPOCHHIO K OIPENeIEHHOMY KIIACCY/TPYIIe COCAMHEHUH
(YriaeBoJopozbl, KHUCIOPOJ M a30TCOJACpXAllUe  COCIMHEHMs, BBICOKOMOJIEKYISIpHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHHMsA No cucremarndeckoi Homenkimatype (IUPAC), a Taxxke
IIPUBOJUTh TPUBUAIBHBIE HA3BaHMs OTAEIbHBIX OPraHMYECKHMX BEILIECTB (ITUIIEH, MPOIMIIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIJIOTA, CTEApUHOBAs KUCIIOTA, TIIIOKO3a, (PPyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUS OMNPEAETATh BHUJbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHWYECKHUX
BetiecTB A. M. byrnepoBa [uist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLECTB OT HMX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKTepu3oBaTb COCTaB, CTPOCHHE, (QU3NYECKHE U
XUMHYECKHE CBONWCTBA TUIIWYHBIX IIPEICTAaBUTENIECH Pa3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauwen-1,3, OeHsou,
METaHOJI, 3TaHOJI, STHWJICHTINKOIb, TTUIEPUH, (EHOJ, alleTalbJerTul, MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), WILTIOCTPUPOBATh
TEHETUUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMUYECKHUX PEaKLHH ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePHU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, TMPUPOIHBIA Ta3, Yrojb), CIOCOOBI MX MEepepabOTKH U MPaKTUUYECKOE NpPUMEHEHHE
IPOJYKTOB NEpepadOTKHU;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYUCIECHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOTHOTO BELIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OHOTO U3 UCXOJHBIX BEIIECTB WU MPOJYKTOB PEAKIIH);

c(hOpMUPOBAHHOCTh YMEHHH BIa/IeTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJaX 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 BEILIECTBAMHU U X IPUMEHEHUEM;



c(OPMHPOBAHHOCTh YMEHUH COOJIOAATh MpaBUiia MOJIH30BAHUS XMMHUYECKON MOCYIOH U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMH 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKUH SKCIIEPUMEHT
(mpeBpallieHus1 OpraHU4YECKUX BELECTB IIPU HAarpeBaHUU, NOJYyYEHUE ATUIEHA U U3YYEHHUE €ro
CBOWCTB, KAUECTBEHHbBIE PEAKLINU OPIraHNYECKUX BEIIECTB, A€HATYpaLus OSJIKOB IIpU HarpeBaHUH,
[[BETHBIEC PEAKIIMU OEIIKOB) B COOTBETCTBUH C IIPABUIIAMHU TEXHUKU 0€30MaCHOCTH IpH 00paleHnn
C BEIIEeCTBAMM M JIAOOPATOPHBIM 00OpPYIOBaHMEM, HPEICTABIATh PE3yJIbTaThl XMMHUYECKOI'O
JKCIIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX pEAKIUid U (OpMYIHPOBATH
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0 HH(OPMALHUIO,
HOJy4aeMYyI0 U3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoi MH(opmMaruu, IHTepHeT u 1pyrux);

c(OPMUPOBAHHOCTh YMEHHH COOJIOAATh NpaBUia 3KOJIOTUYECKH IIEJIECO00Pa3HOro
HOBEJCHUS B OBITY M TPYJOBOH JEATENBPHOCTH B LEISAX COXPAaHEHHsS CBOETO 3/I0pOBbS U
OKpY’KaIoIlleW MPUPOIHON Cpellbl, OCO3HABATh ONACHOCTb BO3JEHCTBHS HA JKUBBIC OPraHU3MBI
ONpEACIEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbici mnokaszarens [I/JIK, moscHate Ha
npuMepax crnocoObl YMEHBUIEHUS] M NPEJOTBPAIIECHNUs UX BPEAHOIO BO3JECHCTBUS HAa OpraHU3M
4eJI0BEKa;

JUist 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHME IPUMEHATH
3HaHU 00 OCHOBHBIX JJOCTYIHBIX METOJaX O3HAHUS BEIECTB U XUMUYECKUX SBJICHUA;

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

11 KUIIACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKakoT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOMN
KapTUHBI MHUPA, POJIH XHUMHH B TIO3HAHWM SIBJICHUN MPUPOJBI, B ((OPMHUPOBAHUH MBINUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIMMON IS pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOMOJATrarolIue
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSIPHBI O0O0BEM, BAJIEHTHOCTb, DIIEKTPOOTPUIIATEIHHOCTh, CTENEHBb
OKHCJICHUs, XWUMHYECKas CBs3b (KOBAJCHTHAs, WOHHAs, MeTaJuIM4ecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasi  peléTka, TUIBl ~XMMHUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAsT TUCCOLMAIUS, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliy, XUMUIECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOPUS DIIEKTPOIUTUIECKOM
auccouuanuu, nepuoandeckuii 3akoH Jl. M. MenneneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SI3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAIlUe B OCHOBE TOHHMAaHUS
MPUYMHHOCTYA ¥ CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, MOJYyYeHUH M 0€30MacHOM HCHOJIb30BAaHUHM BA)KHEHIIMX HEOPTaHWYECKUX BEILIECTB B
OBITY U IPAKTHUYECKOH JAEATEILHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISIBIATH XapaKTepHbIe MPU3HAKU MOHATUH, YCTaHABINBAThH
UX B3aMMOCBSA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAHUM HEOPTaHUYECKHUX
BEILIECTB U UX MPEBPAILICHUN;

c(OpMUPOBAHHOCTh YMEHHI HCIOJIB30BAaTh XUMHUYECKYIO CHUMBOJUKY JJISI COCTABIICHUS
dbopMyn BemIECTB M ypaBHEHUN XHMHUYECKUX pPEaKIUi, CHCTEMaTHYECKYyl0 HOMEHKIATypy
(IUPAC) u TpuBMaibHBIC Ha3BaHHS OTICIbHBIX HEOPraHUYECKMX BEHIECTB (yrapHbId Tas3,



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

c(OPMHPOBAHHOCTh YMEHUH ONPEEIATh BAICHTHOCTD U CTETIEHb OKUCICHUS XUMUYECKUX
3JIEMEHTOB B CO€MHEHUSAX PA3INYHOI0 COCTABA, BUJ XUMUUYECKON CBSA3U (KOBAJICHTHAs, HIOHHAS,
METaJIJINYECKasl, BOJOPO/IHAsA) B COCAUHEHMSIX, TUI KPUCTAJIMYECKON PEIIETKM KOHKPETHOIO
BEIlleCTBA (aTOMHas, MOJIEKYJIApHas, MOHHAas, MeTa/NIM4yecKas), XapakTep cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATH MPUHAAJIECKHOCTh HEOPraHUYECKHX BEIIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE TUAPOKCHIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHUH pacKpbIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpneneeBa ¥ JIEMOHCTPUPOBAaTb €0  CUCTEMATU3UPYIOILYIO, OOBACHUTEIbHYD U
MPOTHOCTUYECKYIO (PYHKIINU;

cOPMHPOBAHHOCTh ~YMEHHUH  XapaKkTepHU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos [lepuonuueckoii cuctemMbl XumMuueckux 3nemeHToB /1. U.
MenneneeBa, UCHONB3Ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPIETUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOMCTB XMMMYECKHMX JJIEMEHTOB U UX
COeMHEHUH o nepuogam u rpynnam Ilepuogudeckoi cucreMbl XMMHUYECKUX 31eMeHToB [I. .
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUI XapaKTepu30BaTh (OMUCHIBATh) OOLIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3JIUYHbIX KIJIACCOB, MOJATBEPKIATh CYILIECTBOBAHWE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMH C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKHUX PEAKLUM;

c(OPMHPOBAHHOCTh YMEHHS KJIAaCCU(PULIUPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUuYHbIM
npu3HaKaM (YMCIy U COCTaBy pearupyrolIMX BELIECTB, TEIJIOBOMY 3(QexTy peakiuu,
U3MEHEHUIO CTETIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATh YPaBHEHUS pEaKLUN pa3IuYHbIX THUIIOB, MOJHBIE
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 BEIIECTB, pAcHO3HaBaTh OMNBITHBIM MYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBaTh CYLUIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPECTBOM COCTABICHHS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NuYHbIX (HAKTOPOB; XapaKTep CMEIIEHUS XUMHUYECKOTrO0 PaBHOBECHS B 3aBUCHUMOCTHU OT
BHemHero Bo3aeicTBus (mpuniun Jle [llatense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh XUMUUECKHE MPOLIECCHI, JIeKAIINE B OCHOBE
MPOMBIIIJIEHHOTO T[OJIY4€HHUS CEpPHOW KHUCIOTH, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npecTaBieHuit 00 OOIIMX HAayYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOIeMax XUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh yMEHHUI MPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JI0Nisl BEILECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUH Ta30B INMPU XHUMHUYECKHUX
pEaKIMIX, MacChl BELIeCTBA MM 00bEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE UIH
00BEMY OZTHOTO M3 YYACTBYIOIIMX B PEaKIIUU BEIIECTB, TETUIOBOTO 3 (deKTa peakiiui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUH COONIOAATh MPaBHJIa MOJH30BAHUS XUMHUUYECKOW TOCYAOU M
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLUSMHU 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJIHATH XUMHUYECKHHA HKCIEPUMEHT
(pa3noxxeHue TMepoKcHIa BOJOPOAA B MPHUCYTCTBUM KaTajlu3aTopa, OINpPEAETICHHUE Cpeabl



pPacTBOPOB BEIIECTB C IMOMOIILI0 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 nmo TtemMam «Metamnely u «Hemeraymuibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
0€3011aCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYOBAHUEM, MIPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO HKCIEpUMEHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyITUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HH(OpMAIHIO,
II0JIy4aEMYIO U3 Pa3HbIX UCTOYHUKOB (CpeACcTBa MaCCOBOM KOMMYHUKaLUU, IHTepHET 1 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKU IIeJIeCO00pa3HOro
NOBEJCHUA B OBITY M TPYJIOBOH JEATETBPHOCTH B LENAX COXPAHEHHS CBOETO 370POBbS M
OKPY’KaloIllel MPUPOJIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JICHCTBHS HA JKUBbIE OPraHU3MbI
onpeAeNEéHHBIX BELIECTB, MOHMMAs cMblch nokasarens I1JIK, nmoscHATe Ha nmpumepax crocoObl
YMEHBUIEHUS U MPEAOTBPALICHUS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUisl 0Oy4arolMXCsl ¢ OrPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/0pPOBbsl: YMEHHE IPUMEHATH
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METOJ1aX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,

JUTSL CJICTIBIX U CIIA0O0BUISIINX 00yJarOIIUXCsl: YMEHUE HCIIOIB30BaTh PEIbePHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nyist 3anucu Xxumudeckux GopMyiL.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM (uudposbie)
Ne i/m
NMPOrpaMmblI Bcero K06H TPOTLHBIC HpﬁaKanecKne o0pa3oBaTe/bHbIe
padoThI padoThl pecypesi
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKO XUMHUH
[Tpenmet oprannyeckoii xumuu. Teopus
11 CTPOEHHS OPraHUYECKUX COEIMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIE YII1€BOOPOABI — AKAHbI 2
29 HenpenenbHble yrieBogopO/Ibl: aJIKEHBI, 5 1
' AJKaIMEHbI, ATKUHBI
2.3 ApomaTH4ecKue yriaeBog0pOIbl 2
24 [IpupoHBIE HICTOYHUKH YTIIEBOIOPOIOB U 3 1
' uX nepepadoTka
Hroro no paszneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckie coeJuHeHUust
3.1 Crupter. @enon 3
39 Anpaeruapl. KapOOHOBBIE KHCIIOTHI. 7 1
' CrnoxHble 3¢upbl
3.3 VYriaeBoasl 3 1
Hroro mo pasneny 13

Pa3znea 4. A3oTcoaepkaiiye oOpraHudyecKkue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 3 1




Hroro no pazneny

Paspen 5. BeicOKOMOJIeKY IS pHbIE COeUHEHUS

5.1 . Inacrmaccel. Kayayku. Bosokua 2
Hroro no pazaeny 2
OBILIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KosuvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ ——— Beero KogITpo.m)m,Ie l'[pﬁaKanecmle 06pa3oBaTeILHbIe
padoTsI padoThI pecypesI
Pasnen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonanueckas cucTeMa XUMUYCCKUX 3
anemenToB 1. . Meneneena
12 Crpoenue Bemectsa. MHoroo6pasue 4
) BELECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Wroro mo paszneny 13
Pa3nea 2. Heopranuyeckasi Xumusi
2.1 Mertabl 6 1
2.2 Hemerannsl 9 1 1
23 CBsi3b HEOPTAHUYECKUX U OPTAaHHUECKUX 5
) BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMUs ¥ 5KU3Hb 4 1
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 3




YYEBHO-METOANUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIbHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus. 10 knace. 'abpuensa O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEPHOE 00IIIECTBO
«M3narenscTBO «lIpocBemenune»

* Xumus. 11 kimace. 'abpuensa O.C., Octpoymo N.I'., CnagkoB C.A. AKIMOHEPHOE 00IIIECTBO
«M3parenscTBO «lIpocBemenue»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

» Xumus. 10 xnacc. ['abpuensu O.C., Octpoymos WU.I'., CnagkoB C.A. AkioHepHoe 00IIeCTBO
«MznatensctBo «IIpocBenienue»

* Xumus. 11 kmacc. [Nabpuensa O.C., Octpoymon U.T'., CiagkoB C.A. AKinoHepHOE 00IIECTBO
«MznatensctBo «IIpocBemienues

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bu6mmoreka [IOK



NPHJI0KEeHHE

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbl CpelHero 001ero o0pazoBaHus

1 Teopernueckrie OCHOBBI OPraHUYECKON XUMHUH

CdopMupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJIM XUMUU B TO3HAHHUH
SBJICHUM TPUPOALI, B (POPMHUPOBAHUU MBIILICHUS M KYJIbTYphI
JUYHOCTH, €€ (PYHKUMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU s
pelIeHUs] TPAKTUYECKUX 3a7ad U DKOJOTHYECKH OOOCHOBAHHOIO
OTHOIICHHSI K CBOEMY 3/I0POBbIO M IPUPOJHOM Cpeie

11

Brnanenue cucremMoil XMMUYECKMX 3HAHMH, KOTOpas BKIIIOYAET:
OCHOBOIIOJIararoIime MTOHATHS (Monexkyna, BaJICHTHOCTb,
ANEKTPOOTPULATEIBHOCTh, CTEIIEHb OKUCICHHS, XUMUYECKasl CBS3b,
MOJIb, MOJISIpHas Macca, MOJSPHBIA O0BEM, YIIEpOAHBINA CKEJET,
dyHKUMOHANBHAA ~ TpyMMa, paadKan,  HW30MEpUsi, HU30MEpHI,
TOMOJIOTUYECKUN DAL, TOMOJIOTH, YIJIEBOAOPOIBI, KHUCIOPOA- |
a30TCo/CpIKaIINE COCTUHEHUS, OMOJIOTUYECKH aKTHBHBIC BEIIECTBA
(yrneBopl, KHUpbI, OETKH), MOHOMED, TTOTTUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COEAMHEHUsS); TECOPUU M 3aKOHBI (Teopust
XUMHUYECKOTO CTpoeHusi opranudeckux BemiectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK XUMHH, (AKTOJIOTUUECKHE
CBEIICHHSI O CBOWCTBAaX, COCTaBe, TMOJIYYCHHH U 0€30MacHOM
WCMOJb30BAaHUM BAXKHEUIIMX HEOPraHWYECKUX M OpPraHUYECKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JEATEILHOCTH YEIOBEKa

1.2

ChopMUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEePHblE MPU3HAKU
MOHATUM,  YCTAHAaBIMBATh WX  B3aWMOCBS3b,  HCIIOJB30BAThH
COOTBETCTBYIOIIME IIOHATUA IIPU OINMCAHUU COCTaBa, CTPOCHUSA U
IIPEBPAILCHUI OPraHUYECKUX COCIUHEHUN

1.3

c(hOopMUPOBAHHOCTh YMEHHUM HCIIOJIH30BATh XUMUUYECKYIO CHMBOJIUKY
JUTSL COCTABJICHUST MOJICKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH,
COKpaméHHol) (OpMyT OpPraHMYECKHMX BEIIECTB W ypaBHEHUU
XUMHUYECKUX  peaklud, M3TOTaBIMBATh  MOJEIH  MOJIEKYJ
OpraHu4Y€CKUX BCEIICCTB JIA HIUIIOCTpaluHu HX XHUMHYECKOTO H
MPOCTPAHCTBEHHOTO CTPOCHHUS

14

ChopMUpOBaHHOCT YMEHHUH YCTaHaBIMBATh MPUHAIIEKHOCTD
M3YYEHHBIX OPraHMYECKHX BEIIECTB [0 MX COCTAaBY M CTPOCHUIO K
OnpeAenéHHOMY Kilaccy (rpynmne) COeAMHEHHH (YrieBOJIOpOBbI,
KHCJIOPOA M a30TCOACPKALINE COCIUHEHMsI, BHICOKOMOJIEKYIISIPHbIE
COCIMHEHMS), JlaBaTb UM Ha3BaHMsI IO CUCTEMATUUYECKOH

nomenkiarype (IUPAC)

1.5

CdopMupoBaHHOCTb YMEHHS ONPEAETATh BUIbl XUMHUUECKON CBS3H B

1.5
OpPraHHYECKUX COCIUHEHUSIX (OJMHApHbIE U KpaTHbIE)




1.6

CdopMUpoOBaHHOCTb YMEHHUS MPHUMEHSTH: TOJOXKEHUS TEOPUHU
CTpOEHUs1 oprannyeckux Beuiects A.M. byrnepoBa ans 00bsicHeHUs
3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHUS; 3aKOH
COXpaHEHMsI MAaCChl BELLIECTB

VYraesomopoasl.  Kucnoponcoxaepxkamme ¥ a30TCOIEpiKaIlIne
OpraHUYecKHe CoeIMHEHMS. BRICOKOMOJIEKYIISIpHBIC COSTMHEHUS

2.1

2.2

2.3

2.4

ChopMupOBaHHOCT YMEHMM NPUBOAWTH TPUBHAIbHbIE HAa3BaHUS
OTJIEIbHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOIUJIEH, AlETHJIEH,
ATUJICHIVIMKOb, TIIMLEPUH, (peHos, dopManbiaerui, aueTalbleru,
MypaBbHUHas KHCJIOTa, YKCYCHas KHUCJIOTa, OJIEMHOBas KHCJIOTA,
CTeapHHOBasl KHUCJIOTa, INIOKO03a, (PyKTO3a, Kpaxmal, LEeJUII0JI03a,
TJIALMH)

CdopMUpoBaHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE,
($U3HYECKNe W XUMHUYECKHE CBOWCTBA THUIUYHBIX IIPEICTaBUTEIICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, dTHJICH,
NpOMWiIeH, anetuieH, OyranueH-1,3, metunOyraauen-1,3, OeHzom,
METaHOJI, ITAHOJ, STUJICHTIINKOIIb, TIIHIEPUH, ()EHOJ, alleTATbICTH/I,
MypaBbUHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmali, LEeJIi003a,
aMUHOYKCYCHasl KUCJIOTa)

CdopMupoBaHHOCTh YMEHHSI WILTIOCTPUPOBATH T€HETUYECKYIO CBA3h
MEXKJY THUIUYHBIMUA  TMPEACTABUTEISIMHM  PA3JIUYHBIX  KJIACCOB
OPraHUYECKUX BEILIECTB YpPaBHEHUSIMHU COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUi C UCTIOIH30BAHUEM CTPYKTYPHBIX (popMyIt

ChopMHpPOBAaHHOCT, ~ YMEHMSI  XapaKTepU30BaTh  HMCTOYHUKH
YIJIEBOAOPOAHOTO ChIpbs (He(Th, MPUPOIHBIN Ta3, Yrojb), CIIOCOOBI
UX TIepepadoOTKM W MPAKTHYECKOe MPHUMEHEHHE TPOTYKTOB
nepepadoTKU

XUMHS U KU3Hb. PacuéThl

3.1

CdopMupoBaHHOCTH yMEHUW BIAJETh CHUCTEMOW 3HAaHUU 00
OCHOBHBIX METOJIaX HAYYHOT'O TMO3HAHUS, HCIOJIb3yEeMbIX B XUMHU
NPy M3YYEHUU BEIIECTB W XUMHUYECKUX SBJICHUN (HaOmroneHue,
W3MEPEHHE,  OKCIIEPUMEHT,  MOJEIUPOBAHUE),  HCIOIh30BaTh
CUCTEeMHBIE XUMHUYECKHE 3HAHUA I TPUHATHS pEIICHUd B
KOHKPETHBIX JKU3HEHHBIX CUTYAITUAX, CBI3aHHBIX C BEMIECTBAMHU U UX
MIPUMEHEHUEM

3.2

3.3

CdopMupoBaHHOCTh YMEHHI COONIOAATH MpaBHIA TMOJIH30BAHUS
XUMUYECKON TMOCYION U JIa0OpaTOpPHBIM OOOpPYIAOBaHUEM, a TaKXKe
MpaBuJia OOpAIeHHS C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMU
10 BBIMIOJHEHHUIO JTAOOPATOPHBIX XUMHUECKUX OMBITOB

ChopMupoBaHHOCT, ~ yYMEHHMH  IUIAHUPOBaTb U BBIIOJHATH
XUMHUYECKHM SKCIIEpUMEHT (TpeBpalleHrs OpraHMYeCKHUX BEIEeCTB
IIPY HAarpeBaHuM, IOJyYEHUE OSTWIIEHAa M H3Y4YEHHE €ro CBOICTB,
KAUeCTBCHHBIC PEAKLIUU OpPraHWYECKHX BEUIECTB, JEHATypalus
O€JIKOB NP HarpeBaHUH, LIBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBUU
C MpaBWJIaMH TEXHUKH O€30M1aCHOCTH MPH 0OpaIEHUH C BEIIECTBAMU
U J1a00paTOpHBIM O0OPYZOBAaHHEM; NPEACTABIATh PE3yIbTaThl
XMMHYECKOTO JKCIEepUMEeHTa B (opMe 3aliCH  ypaBHEHHUH
COOTBETCTBYIOIIUX peakUuil U (GOopMyIupoBaTh BHIBOJBI Ha OCHOBE
3THX PE3YIbTATOB




3.4

3.5

3.6

11 KJIACC

ChopMUpOBaHHOCTP ~ YMEHMH  HPOBOJIUTH  BBIYUCIEHUSA IO
XMMUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJTUYECTBA HCXOTHOTO
BEIIECTBA WJIM INPOJYKTa PEAKIMM 110 H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 MCXO/HBIX BEUIECTB UJIH MPOIYKTOB PEAKIIMN)

CdopmupoBanHOCTH yMEHUH KPUTHYECKU aHaJIU3UpPOBaTh
XUMHYECKYI0 HH(pOpMaIuio, MoJy4aeMyr U3 pPa3HbIX HCTOYHHKOB
(cpenctBa MaccoBoii nH(MoOpManuu, ceTh IHTEpHET U Apyrue)

CdopMupoBaHHOCTH yYMEHUH COOOATh MpaBWIIA 3KOJIOTHYCCKU
11eJIeCO00Pa3HOro MOBEJACHUS B OBITY W TPYIOBOW JIEATECIBHOCTH B
LEJIAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYKAIOLICH MPHPOIHON
CpeJibl, OCO3HABAaTh OMACHOCTh BO3/ICHCTBUS HA JKHBBIC OPraHH3MBI
OHpCIIeJIéHHI)IX OpPraHn4€CKuX BCUICCTB, TIOHUMAA CMBICJI ITIOKA3aTCIIA
IMJIK (mpenenbHO IOMYCTHMOW KOHIEHTPAIWHU), TMOSICHATh Ha
IpUMepax CrocoObl YMEHBIICHHUS W TPEAOTBPALICHUS UX BPEIHOTO
BO3JICHCTBHUS HA OPraHU3M YelIOBEKa

Kon
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi

TeopeTnyeckre OCHOBbI XUMUU

Binanenne cucreMol XMMHYECKMX 3HAHUW, KOTOpas BKIIFOYAECT:
OCHOBOIIOJIATAlOIIME  TOHATUS  (XMMHUYECKHH  DJIEMEHT, aToM,
ANEKTPOHHAsT 000JIoYKa aroma, S-, p-, 0-3JEeKTpOHHBIC OpOHTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKHUCJIEHMWSI, XMMHUYECKas CBS3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBI 00BEM, KpHUCTAIMUECKAs PEIIETKA, TUIBl XUMHUYECKUX
peakimit (OKMCTTUTEIEHO-BOCCTAHOBUTEIILHEIE, 3K30- u
SHIOTEPMHUECKUE, PEAKITUH HOHHOTO 0OMEHa), pacTBOP, JEKTPOIUTHI,
HE3JIEKTPOJIUTBI, DJIEKTPOIUTHUYECKAss JTUCCOLMALMSA, OKHCIUTEND,
BOCCTaHOBUTEJb, CKOPOCTb XUMHYECKOW pEaKluu, XHUMHUYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOPUS  DIIEKTPOIUTUUECKOM
qucconmanuu, llepmonnueckuit 3akon J[.M. MenneneeBa, 3akoH
COXPAHEHUS MACChI), 3AKOHOMEPHOCTH, CHUMBOJIMYECKHUH S3bIK XHMHUH,
(hakTONMOTHMYECKHE CBEJEHUS O CBOMCTBAaX, COCTaBe, MOJYYECHUU H
0€301MacHOM UCTOJIF30BAHUN BOKHEHIIINX HEOPTraHUIECKUX BEIIECTB B
OBITY M TPAKTHUYECKON JCATEIbHOCTH YeIOBeKa

1.2

C(I)OpMHpOBaHHOCTB yMeHI/II‘/’I BBIABJIITE XAPAKTCPHBIC IMPU3HAKH H
B3aMMOCBA3b HU3YYCHHBIX HOHSITHfI, OPpUMEHATE COOTBCTCTBYIOIIHE
NOHATUA TIPpU OIKUCAHUH CTPOCHUA U CBONCTB HCOPTraHNYCCKUX
BCIIECCTB U HUX npeBpameHI/Iﬁ; BBIABJIATH B3aMMOCBA3b XHMHWYCCKUX
3HAHUH C IIOHATUAMU n MNpeaACTaBICHUAMU APpyrux
€CTCCTBECHHOHAYYHLIX IPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJAMH HAYYHOTO TIO3HAHUS BEIUIECTB U
XUMHUYECKHUX SIBJICHHUN (HAOmIOJqeHNe, W3MEpeHHe, SKCIICPUMEHT,
MOJICIIMPOBAHNE)

1.4

ChopMupoBaHHOCTE YMEHHI ONPEIENATh BAJCHTHOCTh U CTENCHb
OKHCJICHUSI XMMHUYECKUX JJIEMEHTOB B COCIMHEHUAX PA3IUYHOTO




1.5

COCTaBa, BHJ XHUMHYECKOW CBsI3W  (KOBAJICHTHAas, HWOHHas,
MeTaJTU4ecKasi, BOAOPOIHAS) B COSTUHEHUSX, TUTl KPUCTATUITMYECKOM
PEIIETKN KOHKPETHOTO BEIECTBA (aTOMHAs, MOJICKYJISIpPHASI, HOHHAS,
MeTaJUTMYecKas)

CchopMupoBaHHOCTh YMEHHI OMPEAETATH XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHHUN

1.6

ChopMUpOBaHHOCTh YMEHHS  KIacCHU(DUIUPOBATh XUMHUYECKHUE
peaKIuy Mo Pa3IMYHBIM MIPU3HAKAM (YUCITY H COCTaBY PearupyronInx
BEIIECTB, TEIUIOBOMY 3((deKTy peaknuu, H3MCHEHUIO CTeleHEeH
OKHUCJICHUS ~ DJICMEHTOB,  OOpaTUMOCTH  PEAKIMH,  YYaCTHUIO
KaTaJIu3aTopa)

1.7

1.8

1.9

1.10

ChopMupoBaHHOCTE YMEHHMH COCTAaBJIATH YPAaBHEHHS peaKUuil
Pa3IUYHbIX THUIIOB, MOJHBIE M COKpAIIEHHBIE YpPaBHEHHS pPEaKLMi
MOHHOTO OOMEHa, YYUTHIBas YCJIOBHSI, MPU KOTOPHIX ITH PEAKIHH
UIYT 10 KOHIA

CdopmupoBaHHOCTH YMEHUU IIPOBOJIUTH peakuuu,
MOATBEPKIAOIIUE KayeCTBEHHBIN COCTaB Pa3IUYHbIX
HEOpPraHUYECKUX BEUIECTB, PAclO3HaBaTh OIBITHHIM IYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB
CdopmMupoBaHHOCTh YMEHUN PACKPBIBaTh CYIIHOCTb OKUCIMTEIBHO-
BOCCTaHOBUTEIbHBIX peakuui MOCPEACTBOM COCTaBIICHUS
AJIEKTPOHHOTO OajaHca dTHX peaKInid

CpopMHUpPOBAaHHOCT, YMEHHUM OOBACHITH 3aBUCUMOCTH CKOPOCTH
XMUMHUYECKOH peakIy OT Pa3InYHbIX (aKTOPOB

1.11

ChopmupoBaHHOCTE yMEHUH OOBSCHATH XapakTep CMEIIEeHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEITHETO BO3/ICHCTBUS
(mpunnun Jle laTtensbe)

O6u1a51 1 HCOPraHN4YCCKasA XUMHA

2.1

2.2

2.3

CdopmupoBaHHOCTE YMEHUI packpbiBaTh cMbIich [leprogmdeckoro
3akoHa .M. MeHnneneeBa M JI€MOHCTPUPOBATH €ro
CUCTEeMATHU3HUPYIOIIYIO, OOBSCHUTENBHYI0O M  MPOTHOCTHYECKYIO
byHKIIIN

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  DJICKTPOHHOE
CTPOCHHME AaTOMOB XMMHYECKHUX DJJEeMEHTOB 1|—4  mepuonoB
[Tepuonnueckon CHUCTEMBbl  XHMHYECKHUX  DIIEMEHTOB J..
MemieneeBa, UCIONIB3Ys MOHIATHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIN,
«QHEPreTUYECKNE YPOBHUY», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKHUX DJIEMEHTOB W MX COCIMHEHUW MO MEpPUoaaM U
rpynnam [lepronnueckoi CHUCTEMBI XMMHMUYECKHUX 3jieMeHTOB J[.U.
Menneneena

CdopmupoBaHHOCTh YMEHUI XapaKTepH30BaTh (OMHUCHIBAThH) OOIIHE
XMMHUYECKHE CBOICTBA HEOPraHMYECKHX BEUIECTB  Pa3IMYHBIX
KJIACCOB, NTOATBEPKAATh CYIIECTBOBAHNE T€HETUUECKOM CBSI3U MEXKIY
HEOPraHWYECKMMH  BEIIECTBAMH C  IIOMOUIBIO  YpPaBHEHMM
COOTBETCTBYIOLINX XUMUYECKUX PEAKIIMH

2.4

ChopmupoBaHHOCTE YMEHHI yCTaHaBIMBATh IPUHAJJICKHOCTD
HEOPraHUYECKHX BEIIECTB MO UX COCTaBY K OMPENEIEHHOMY KiIaccy




2.5

(rpynne) coenquHeHU (MPOCThIE BEIIECTBA — METAUIBI U HEMETAILIBL,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTepHbIE TUAPOKCHIBI, COJIH)

CdopmupoBaHHOCTH YMEHUH UCMIOIE30BATH XUMUYIECKYIO CUMBOJIUKY
JUISL  COCTaBJICHHS (OpPMYJT BEIIECTB W YpaBHEHUH XHUMHUUYECKHX
peakuwii, cuctematnaeckyro HomeHknarypy (IUPAC) u tpuBnanbHbie
Ha3BaHUS OT/ACJIbHBIX HEOPraHMYECKUX BeEIIeCTB (yrapHbIi ras,
YIJIEKUCIIBIA Ta3, aMMUaK, Tali€Has W3BECTh, HEraméHas H3BECTb,
MUTHEBAS COJIA, TUPHUT U IPYTHE)

2.6

ChopMHUpPOBaHHOCTh YMEHUN XapaKTepu30BaTh (OMHUCHIBAThH) 0OIIHE
XUMHYECKHE CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3IMYHBIX
KJIaCCOB, IMOJATBEPIKAAThH CYIIIECTBOBAHNE T€HETHYCCKOMN CBSI3U MEXKTY
HEOPTraHWYECKMMH  BEIIECTBAMH C  TOMONIIBI0  YpPaBHCHHM
COOTBETCTBYIOLINX XMMUYECKUX PEaKIIHA

2.7

ChopMUpOBaHHOCTb ~ YMEHMH  IUIAHUPOBaTb M BBINOJHATH
XUMHAYECKHI SKCIEPUMEHT (pa3lioKeHUE TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUY KaTaJIN3aTOPa, ONPEIeIICHHE CPE/Ibl PACTBOPOB BEILIECCTB
C TIOMOIIBI0 YHHBEPCAILHOTO HHIUKATOPA, BIUSHHUE Pa3THYHBIX
(GakTOPOB Ha CKOPOCTh XUMHUECKOW PEAaKIMH, PEAKIIMA HOHHOTO
oOMeHa, KaueCTBEHHBIE PEaKuu Ha CyiabdaT-, KapOOHAT- M XJIOPHU/I-
AQHMOHBI, HA KATHOH aMMOHHSI, PEIICHUE SKCIIEPHUMEHTAIBHBIX 3a]1a4
o reMam «MeTayute» U «HemeTansis») B COOTBETCTBHH C IIPABUIIAMHU
TEXHUKH O€30MacHOCTH TMpH OOpalleHHMH C BeIlecTBaMH U
abopaTOpHBIM  00OPYNOBAaHMEM;  TPEICTABIATH  PE3YyJIbTATHI
XUMHUYECKOTO JKCHepuMeHTa B  (opMe 3amucu  ypaBHEHUH
COOTBETCTBYIOIINX pEaKIuil W (OpPMYINpOBaTH BBHIBOJBI Ha OCHOBE
9THX Pe3yJIbTaToOB

2.8

ChopMUpOBaHHOCT, yMEHHUH COOJIOATh TMpaBUja TOJIb30BAHUS
XUMHUYECKON TMOCYAOH U abopaTOpHBIM OOOPYIOBaHHEM, a TaKKe
ImpaBujia 06paHlCHI/I$I C B€IECCTBAMHU B COOTBECTCTBUU C MHCTPYKIUAMU
IO BBITIOJIHEHUIO J1a00paTOPHBIX XUMUUYECKUX OMBITOB

2.9

C(I)OpMI/IpOBaHHOCTI) YMeHI/Iﬁ XapaKTCPU30BaATb XUMHUYCCKUC
IMPOLECCHI, JCKAIME B OCHOBC IMPOMBIINIJICHHOTO IMOJTYYCHUA cepH0171
KHCJIOTBI, aMMHaKa, a TaKX¢C C(I)OpMHpOBaHHOCTL HpeI[CTaBHCHI/Iﬁ 00
06HII/IX HAayY4YHBIX IIpUHOHUIIAX W  OKOJOTMYCCKHX npo6neMax
XUMHYCCKOI'O IMTPOU3BOJACTBA

XUMHUS U KU3HL. PacuéTrl

3.1

3.2

CdopmupoBaHHOCTH MPEACTABICHUN O XUMUYECKOW COCTaBIISIFOIICH
eCTeCTBeHHOHaquOﬁ KapTUHBI MHpa, POJIM XHUMHU B IMO3HAHHUU
SBIIGHUW TPUPOABI, B (OPMUPOBAHWU MBIIUICHUS U KYIbTYPBI
JUYHOCTH, €€ (DYHKIMOHAJIBHONW TPaMOTHOCTH, HEOOXOIUMOM JIst
pelIeHrs TPAKTHYECKUX 3a7ad U IKOJIOTUYECKH OOOCHOBAHHOTO
OTHOIICHHS K CBOEMY 3JIOPOBBIO M IIPUPOTHON Cpeie
CdopMupoBaHHOCTH YMEHHI KPUTUYECKHU aHaJIM3UPOBATH
XUMHAYECKYI0 HMH(OpMaIio, MojaydaeMyi0 M3 Pa3HbIX HCTOUYHUKOB
(cpencTBa MaccoBOW KOMMYHHUKAIMHU, CETh IHTEpHET U Ipyrue)

3.3

ChopMmupoBaHHOCTE yMEHUN COONIONATh TpaBHUIa SKOJIOTHYECKH
1enecoo0pa3Horo MoBeAeHUS B ObITY U TPYAOBOH AESITENBHOCTH B
LEJIAX COXPAHEHUS CBOETO 3J0pPOBbS M OKPYXKAIOLIEW NPUPOIHOU
cpenbl




3.4

3.5

Oco3HaBaTh OINACHOCTh BO3JEHCTBHUS HA JKUBBIE OpPraHU3MBbI
ONpEeACNEHHBIX BEIIECTB, NOHUMAs cMbica nokasarens [I/IK,
MOSICHATH Ha IPUMEPax CocoObl YMEHBIICHUS U IPEIOTBPALICHHS UX
BpPEIHOT'O BO3/ICHCTBUS HA OPraHU3M YE€JIOBEKa

ChopMupOBaHHOCTH ~ yMEHUH  MPOBOAWUTH  BBIYMCICHUS  C
WCIIOJIb30BAHUEM IOHATHUSL «MAacCOBasl JOJI BEUIECTBA B PAaCTBOPE»,
O0OBEMHBIX OTHOLICHUH Ta30oB MPH XUMHUYECKUX PEAKLHUAX, MACChI
BelIeCTBa UM 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO W3 yYacTBYIOIIMX B PEAKIIMU BEILECTB,
TEIUIOBOTO 3¢ (deKTa peakiui Ha OCHOBE 3aKOHOB COXPAHEHHUS MaCChI
BEILECTB, IPEBPALICHUS U COXPaHEHUS DHEPTUU




NMPUWIOKEHUE

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
TeOpeTI/I‘IeCKI/IC OCHOBBEI OpFaHquCKOﬁ XUMHNHN

11

[IpenMer opraHnyecKkoil XuMuU: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B
MOJYYECHUH HOBBIX BEIIECTB U MAaTEPUAIOB. Te€OpHUs CTPOEHHUSI OPraHUYECKUX
coenuHeHnit A.M. BytnepoBa, €€ OCHOBHBIE MOJI0KEHHS

1.2

CrtpykrypHble (pOpMysbl OpraHMYecKUX BEIHIeCTB. [ OMOIOTHs, U30MEpHUS.
XuMH4YecKasi CBSI3b B OPTAHUYECKUX COCIMHECHHSIX — OJIMHAPHBIE U KPaTHbBIC
cBs3u. [IpencraBnenue o kaaccuGuKauy OPraHndeCKIX BEUIECTB

1.3

Homenkmnatypa opraHudeckuX COEIWHEHHH  (cucTtemaruueckas) U
TPUBUAJIbHBIE  HA3BaHUA  BAXHEUIIMX  NPEICTABUTENIEH  KJIACCOB
OpPraHUYECKUX BEIIECTB

YTIIeBOJOPOABI

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOIMYECKMH psia. MeraH u 3TaH —
IpOoCTENIINE NPEeICTaBUTEIH ANKAHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA
(peakuuy 3aMelIeHMs] U TOPEHHUs), HAXOXKIEHHE B MPHUPOJE, MOIYyYEHHE U
IIPUMEHEHHUE

2.2

2.3

2.4

AJTIKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUM Psil. DTHIEH U MPOIUIIEH —
pocTeiIre NpeCTaBUTENN ATIKEHOB: (U3NYECKUE U XMMUYECKIE CBOWCTBA
(peakMM THAPUPOBAHUS, TAJOT€HUPOBAHMS, TMIpATAlMM, OKHCICHHUS U
MOJIMMEPU3AIIH ), IOTyYEeHUE U IPUMEHEHHE

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3: crpoeHue, BaxHeHIIne
XUMHUYEeCKHe  cBoiicTBa  (peakums  nonuMmepusauuu).  [lomyuenue
CUHTETHUYECKOT'0 KayuyKa ¥ pe3UHbI

AJIKUHBI: COCTaB 1 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psifl. AlleTUIIeH
— NpOCTEHIINI NpeACTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3UUECKUE U
XUMHYECKHE CBOMCTBAa (peakuuWu TUAPUPOBAHUS, TaJOreHUPOBAHMUS,
TUpaTalyy, TOPEHMs]), TOJyUYEHUE U IPUMEHEHHE

2.5

2.6

Apensbl. benzon: coctas, cTpoeHue, (pU3MUECKHE U XUMHUYECKUE CBOICTBa
(peakuy TaJOTEHHPOBAHUS M HUTPOBAHWS), TOJYYCHUE W TPHUMEHEHHE.
Tomnyon: cocraB, cTpoeHue, puznyeckre 1 XUMUYECKHUEe CBOIMCTBA (peakiuu
raJIOTCHUPOBAHUS M HUTPOBAHMSI), TIOyYCHUE U TPUMEHEHHE. TOKCHYHOCTD
apeHoB. ['eHeTHuecKas CBsSI3b MEXKAY YIIIEBOJOPOIAMH, TPUHAISKAIIUMH K
Pa3IMYHBIM KJIaccam

[IpupogHble MCTOUYHUKHM YIIeBOIOpOJOB. IIpupoaHbIii Ta3 W MOIMyTHBIE
Hedrsapie Tazel. Hedth m €€ mpoucxoxaeHue. CrocoObl mepepaboTKu
He(TH: TMEPEeroHKa, KPeKUHI (TePMUYECKHH, KaTaIUTHYECKUIl), MUPOIU3.
[MpoxyxThl nIepepaboTku HE(TH, MX MPUMEHEHHE B MPOMBINUICHHOCTH U B
ObITy. KaMeHHBII yrojib U IPOAYKTHI €ro nepepaboTKu

Kucnopoacoaepkaiue opraHu4ecKue COeTMHEHUs

3.1

[IpenenbHbie OaHOATOMHBIE CHUPTHL. MeETaHON U 3TaHOJN: CTPOCHHUE,
busnyecKkue U XMMHYECKHE CBOMCTBA (peaKIMH ¢ aKTUBHBIMU METaJUIaMU,




3.2

raJIoreHOBOJIOPOAaMHU, TOPEHUE), MpUMeHeHNe. BoiopoaHbie CBA3M MEXITy
MOJIEKYJIaMH CIUPTOB. JlelicTBUE MeTaHOJa W 3TaHOJA Ha OpraHUu3M
yesnoBeka. MHOroaTOMHbIE€ CIUPTBI. DTUJICHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE,
¢u3nueckue M XMMHUYECKHE CBOMCTBA (B3aMMOJCHCTBHE CO HIETOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHAs! peakliisd Ha MHOTOaTOMHbIE ciupThl). [eiicTBue
Ha OpraHu3M uenoBeka. [IpuMeHeHne riunepyrHa u 3TUIIEHTJIMKOIIS

@DeHON: CTPOCHHE MOJICKYJbl, (U3MYECKUEe W XHMHYECKHUE CBOWMCTBA.
Toxcuunocth denona. [Ipumenenue penomna

3.3

3.4

Anpneruapl UM KeTOHbL. DopManpieruj, aneTaidbAeTuJl: CTPOCHHUE,
bu3MYecKne H XUMHUYECKHE CBOMCTBAa (pCakUMH  OKUCJICHUS W
BOCCTAHOBJICHUSI, KAYECTBEHHBIC PEAKIIUHN ), TIOJIYUCHHE U IPUMEHECHHE

OmHOOCHOBHBIE TIpe/iebHBIE KapOOHOBBIE KHCIOTH. MypaBbHHAsS U
YKCYCHasi KHCJIOTBI: CTPOCHHE, (HU3UYECKHEe M XUMHYECKHE CBOWCTBA
(cBoiicTBa, OOIIME TS KJTacca KUCIIOT, PEaKIus ATePU(PHUKAIINN ), TOTyICHHE
U npumeHeHue. CTeapuHOBasi M OJEMHOBAs KUCIOTHI KaK MpPECTaBUTENIN
BBICHINX KaPOOHOBBIX KUCJIOT. MblJIa KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT,
UX MOIOIIIee eHCTBHE

3.5

Crnoxnble 3QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. I'mapoisus
cinoxHbIXx 3¢upoB. XKupel. ['mapomu3 xupoB. [IpuMeHeHHE KHUPOB.
buonoruueckas posb )KUPOB

3.6

VYrneBoapl: cocraB, KilacCH(HUKalus yriieBogoB (MOHO-, JU- U
noymMcaxapujsl). ['7Ooko3a — MpPOCTEHIIMIA MOHOCaxapua: OCOOEHHOCTH
CTPOCHUS ~ MOJEKYnbl, (u3uyeckue W  XUMHYECKHE  CBOIiCTBa
(B3aumoneiictBue ¢ rugpokcugom Menu(ll), oxuciaenwe aMMuadHBIM
pactBopoM okcuaa cepedpa(l), BoccTaHoBlIeHHE, OpOXKEHHE TIIOKO3bI),
HaXO0XJIEHUE B MPUPOJE, MpUMEHEHHe, Ononornyeckas poib. doTocunres.
@®pykTo3a Kak M30Mep IIIOKO3bl. Kpaxman M 1emnono3a Kak IPUPOIHBIE
nosuMepsbl. CTpoeHue Kpaxmaia U 1eutroso3bl. du3nueckrue 1 XMMHUYECKHe
CBOMCTBA Kpaxmaja (THIpoJin3, KaUeCTBEHHAsl PEaKIUs C HOI0M)

A30Tc0z[ep>Ka1uHe OpTraHU4YC€CKUC COCANHCHUA

4.1

4.2

5.1

AMUHOKHUCIOTHI Kak aM(pOTEepHbIE OpraHu4YecKre coequHeHus. Pu3nueckue
U XHMHUYECKHME CBOHCTBA AMHUHOKHUCIOT (Ha TpuUMepe TIJIMLUHA).
bruonornueckoe 3HaUeHHEe aMHUHOKHUCIIOT. [lenTuas

benky kak mpHpoaHbIE BBICOKOMOJEKYNISpHbIE coeanHeHus. [lepBuunas,
BTOPHYHAS M TPETUYHAS CTPYKTYypa O€JIKOB. XMMHUECKUE CBOHCTBA OENIKOB:
TUPOJIN3, J€HATYpallks, KaYeCTBEHHbIE PEAKIIMH Ha OENIKH
BbicokoMouieKyIsipHbIE COEAMHEHUS

OcCHOBHBIE MOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHI: MOHOMED,
IOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPU3ALNU, CPEIHSA
MoJiekynsipHasi Mmacca. OCHOBHBIE METO/bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — NOJIMMEPU3ALMsI U ITOJIMKOHACHC AN

5.2

OKCHEpUMEHTAJIBHBIE METObl M3Y4YEHHMsS BEUIECTB M UX IPEBpallCHUN:
O3HaKOMJICHHE ¢ oOpa3laMu MPHUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, KayuykoB. [lonydeHre CHHTETUYECKOTO KayuyKa U pe3HHbI

11 KJIACC
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IIpoBepsieMblii 3J1IeMEHT COJIePKAHUS

TeOpeTI/I‘IeCKI/IC OCHOBBI XMMHH
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1.2

1.3

XuMuyeckuil snemMeHT. AToM. fnpo aToma, H30TOIBL. DJIEKTPOHHAs
000J10uKa. DHEpreTUYecKre YpOBHH, TOAYPOBHH. ATOMHbIE OpOUTay, S-, P-
, d-3emenThl. OCOOEHHOCTH pacIpeieICHUs IEKTPOHOB 110 OPOUTAIISIM B
aToMax  2JIEMEHTOB  NEpPBbIX  YETBIPEX  NEPUOJOB.  DIEKTPOHHAs
KOH(UTypanus aTOMOB

[Iepnonnueckuit 3axoH u [lepuoauyeckas cucreMa XUMHYECKHUX JIEMEHTOB
HA.N. MenneneeBa. CBsi3b MNEpHOAUYECKOTO 3akoHa W Ilepmomgmyeckoii
cuctemMbl xuMuueckux diiemMeHToB J[.MI. MeHneneeBa ¢ COBpEMEHHOM
TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB
XUMHUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH IIPOCTHIX U CIIOKHBIX BEIICCTB
[0 IpynnaM M nepuojaaM. 3HaA4€HHE MEPUOJIUYECKOr0 3aKOHA B PA3BUTHUU
HayKH

Crpoenue BemiecTBa. XHUMHYECKass CBsI3b. Buibl XMMHUYECKOW CBS3H
(KoBaJICHTHAsl HEMOJIApHAS W TOJIApHAs, MOHHAS, MeTaJuIn4eckas). MoHBI:
KAaTUOHBI U aHUOHBI. MeXaHu3Mbl 00pa30BaHUsI KOBAICHTHON XUMHUYCCKOU
cBs131 (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BaneHTHOCTb. :‘)HGKTpOOTpI/ILIaTeHLHOCTB. CreneHb OKHCIICHUSA

1.5

BemiectBa MOJEKyNSApHOTO ¥ HEMOJEKYISPHOTO CTPOEHHUS. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. T[HMBI KPUCTALIMYECKUX PEHIETOK.
3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUMA KPUCTAUIMYECKOM pEIIETKH.
[Tonsatue o mucnepcHbIX cucteMax. VICTHHHBIE W KOJUIOMIHBIE PACTBOPHI.
MaccoBas 071 BelllecTBa B pacTBOpe

1.6

Knaccudukarms HEOPTaHUYECKNX COCMHEHHIA. Howmenxkiarypa
HEOPTaHUYECKUX BELIECTB

1.7

1.8
1.9

Xumuyeckass peakius. Krnaccudukanus XUMHYECKHX  peakuuid B
HEOPTraHWYECKOW M OPraHUYeCKOM XHMHHU. 3aKOH COXpPAHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHHUsI YW NPEBPALICHUS] SHEPIUU NPU XUMHYECKUX
peaKIHIX

CxopocTb peakiuy, €€ 3aBUCUMOCTb OT Pa3JINYHbIX (aKTOPOB

OO6patumble peakiuu. XUMHUecKoe paBHOBecue. DakTopbl, BIUSIONINE Ha
COCTOsIHHE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle [larense

1.10

DnexTponuTHueckas quccoranys. CUIIbHbIE U c1a0bie dMeKTponuTsl. Cpena
BOJIHBIX PACTBOPOB BEIICCTB: KHCJas, HEHTpalbHas, MIeNoYHas. Peakimm
HOHHOr0 0OMEHa

1.11

2.1

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHI

Heoprannueckas xumus

Hemeramnbl. Ilonmoxkenune HemeramioB B llepumoandeckoir cucreme
xumudeckux aneMmeHtoB J[.M. MengeneeBa M OCOOCHHOCTH CTPOCHUS
aToMoB. OU3MYECKHE CBOMCTBA HEMETAIJIOB. AJIJIOTPONUS HEMETAILIOB (HA
puMepe KUCIopoa, cepsl, pocdopa u yriaeponaa)

2.2

XUMHUYECKUE CBOMCTBA BaXKHEMIIIMX HEMETAJUIOB (raJior€HOB, CEphl, a30Ta,
docdhopa, yriaepoga W KPEeMHHs) W HX COCOUHEHHUH (OKCHJOB,
KHCJIOPOJICOIEPKALMX KUCIIOT, BOJOPOJIHBIX coeauHeHui). [IpumeHenue
BOKHEHUIITNX HEMETAIIJIOB M UX COSUHEHUM




2.3

2.4

2.5

3.1

3.2

3.3

Meramnel. [lonoxenne metamioB B Ilepuognyeckoil cucteMe XUMHYECKUX
aneMmenToB JI.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS 3JIEKTPOHHBIX
ob6oouek aromMoB MeTauioB. OOmme (u3nyeckue CBOWCTBA METAJIIOB.
CrmuiaBbl METaJUIOB. DJIEKTPOXUMUYECKUN P HAPSDKEHUN METAIIIIOB

XUMHYECKUE CBOMCTBA BAXKHEUILIMX METAIOB (HATPHM, KalHil, KalbIUH,
MarHui, aJlOMAHUN, IIUHK, XPOM, JKeJI€30, Me/b) U UX coeauHeHuid. O0mme
crocoObl NOMy4YeHus: MeTauioB. [IpuMeHeHre MeTauioB B OBITY U TEXHUKE

I'eHeTmueckas CBA3b HCOpPraHNM4YCCKUX BCHICCTB, IPUHAAICKAIHUX K
Pa3JInYHbIM KJIaCCaM

XUMHS U )KU3Hb

Ponps xumuu B obecrieueHUn SKOJOTUUECKON, YHEPTeTUYECKON U TTUIIEBOM
0e30MacHOCTH, pa3BUTUM MeAUIUHBL. [loHSATHE O HAy4YHBIX MeETOoAax
MMO3HAHUS BEUIECTB U XUMUYECKUX PEaKIUn

[IpencraBnerns 00 OOMKX HAyYHBIX MNPUHIMUIAX [POMBIIUIEHHOTO
MIOJIYYECHUS BOKHEUIIUX BEUIECTB. YEI0BEK B MUPE BEILECTB U MATEPUAIIOB:
BAKHEHINNE CTPOUTEIBHBIE MAaTepUajbl, KOHCTPYKLHOHHBIE MaTEpHAJIbI,
KpacKH, CTEKJIO, KepaMHUKa, MaTepUalbl I JJIIEKTPOHUKU, HAHOMATEPHAIIbI,
OpraHMYECKHUEe U MUHEpaJIbHbIE yI0OPEHUS

Xumus u 3A0POBLE YCJIIOBCKA: IMPaBUJIa HCIIOJB30BaAHUSA JICKAPCTBCHHBIX

nperaparoB, IIpaBUjia 0€30MacHOr0 MCIOJIL30BaHM [perapaToB OBITOBOM
XMMHH B IIOBCETHCBHOM KU3HU




