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MNOACHUTEJIbHAS 3AIINCKA

[IporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
@enepanbpHoro 3aKoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ylbTraTaM OCBOCHHUs (enepalibHOi 00pa3oBaTEeNbHON MPOTpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarenbHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojnaBanus y4eOHOTO IpeamMera
«Xumusi» B 00pazoBaTeIbHbIX opraHu3anusax Poccuiickoii @enepanyu, peatu3yronX OCHOBHbIC
o0Opa3oBaTesibHble IPOrPaMMBbl, 1 OCHOBHBIX MOJNOKEeHUH «CTpaTerud pa3BUTHsI BOCIHUTAHUS B
Poccutickoit ®eaepannu Ha nepuop 10 2025 rona» (Pacniopspkenue [IpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJX0/0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OTIPEICIICHUIO O0IICH CTpaTeruu
00ydYeHUs, BOCIUTAHMS M PAa3BUTHUSI OOYYAIOIINXCS CPEICTBAMHU yUEOHOTO MpeaMeTa «XUMUS)
st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KOHIENTyalbHbIe nonoxeruss ®I'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, cofepKaHus, pe3yIbTaToOB 00y4YeHHs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKU BBIITYCKHHUKOB.

Xummuueckoe o0pa3oBaHHE, TMOJy4aeMO€ BBITYCKHHKaMH  001e00pa3oBaTeIbHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKHUT
3aBEpIIAIOIIUM JTAllOM pealu3alliil Ha COOTBETCTBYIOUIEM €My 0a30BOM YPOBHE KIFOUEBBIX
[EHHOCTEH!, MPUCYIIHNX LEIOCTHON CUCTeME XMMUYECKOTO 00pa30BaHus. DTH IEHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (HOPMHUPOBAHKS MUPOBO33PEHUS U OOIICH KYIbTYpHI YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpelie.
Peanusyercs xumuueckoe oOpa3oBaHue OOy4YalOIIUMXCSl Ha YPOBHE CpEIHEro oOIIero
00pa3oBaHUs CPEACTBAMU YIEOHOTO MpeaMeTa « XUMHUs», COAEePKaHUE U IMMOCTPOESHUE KOTOPOTO
OTpe/IeNieHbl B MPOrpaMMe MO0 XUMHH ¢ y4ETOM CHenuUKH HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHUM TPUPOJIBI U B MaTEPUAIBHON KM3HU OOIECTBA, a TakkKe ¢ y4€TOM OOIIMX Lieled u
MPUHIIMIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpeTHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS Kak 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO POJb B COBPEMEHHOU
[UBUJIM3AIMH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHON KyiabTypbl. OHa BHOCHT CBOM BKIaJ B
dbopMUpOBaHUE PAllMOHATEHOTO HAYYHOTO MBIILJIECHUS, B CO3JaHHUE IIEJIOCTHOTO MPECTaBICHUS
00 OKpYy’KaroleM MHUpE KaK O ¢IMHCTBE MPUPOJIBI U YSJIOBEKa, KOTOPOe POPMUPYETCS B XMMHH Ha
OCHOBE TTOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MHpPA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOXKHBIMH OOJACTSIMHU MPUMEHEHHUSI.

TecHO B3aUMOJICHCTBYS C IPYTUMHU €CTECTBEHHBIMU HAYKaMU, XUMUSI CTajla HEOTheMIIeMOn
YacThI0 MUPOBOH KYJIBTYpPHI, HCOOXOIMMBIM YCIIOBHEM YCICIIHOTO TpyJa M >KH3HU KaXKIO0TO
yeHa oOmiectBa. CoBpeMEHHass XHMMHUSI KaK HayKa CO3WIaTelNbHas, KaK HayKa BBICOKHX
TEXHOJIOTHMI HAalpaBJeHa Ha pelIeHHe TII00ATbHBIX MPOOJIeM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYeCTBA — ChIPbEBOM, SJHEPTETUYECKOM, TUIIEBOM, SKOJOTUIECKON OE30MaCHOCTH U OXPaHbI
3JI0POBBA.

B cooTBercTBUMM ¢ OOMMMHU IEISIMH W TPUHIUIIAMH CpeIHEro oOmero oOpa3oBaHUs
conepkanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi yPOBEHb U3YUCHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcs, HEOOXOIUMYIO UM IS
BBIPA0OTKM MHUPOBO33PEHYCCKUX OPUEHTHPOB, YCIIENIHOIO BKIIOYCHHUS B JKHW3HB COIMYMA,
MIPOJIOJDKCHHS 00pa30BaHUs B PA3IMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMIOCPEICTBEHHO C XUMHCH.

CocraBnsrolmuMH  TpeaMeTa «XUMUs» SBISIOTCS 0a30oBbie Kypchl — «Opranuueckas
xumus» U «O01as 1 HeOpraHU4IecKasi XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKHU: CHCTEMa 3HAHUW 110 HEOPTaHUYECKOW XUMHUH (C BKIIOYECHUEM
3HAaHUH U3 001eH XUMUH) U OpraHruuecKoi Xxumun. PopMHUpOBaHKE JTAaHHOIN CHCTEMBbI 3HAHUH MTPH
W3YYCHUU TIpeaMeTa 00ecredrnBaeT BOZMOKHOCTh PACCMOTPEHHS BCETO MHOTOOOPA3us BEIIECTB
Ha OCHOBE OOIIMX IMOHATHN, 3aKOHOB Ml TCOPHI XUMHH.

CtpykTypa coaepxaHus KypcoB — «Opranudeckas Xumus» u «O011as 1 HeopraHudeckas
XUMUS» ¢(hOPMHUPOBAHA B MPOTPaAMME IO XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J]1a K M3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHKA Ha
onpeAci€HHbIX TEOPETUUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KIIACCMYECKOW TEOPUM CTPOCHHUSI OPraHUYECKUX COCAMHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXUMHUYECKHUX M BJICKTPOHHBIX MPEACTABICHUN O CTPOCHUHU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 10
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OpraHMueckod XUMHUU IOJTYYaroT
pa3BuTHe CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHus MepBOHAYaJIbHBIC
MPEACTABJICHHUS O XUMUYECKOM CBSI3H, KIACCU(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMHUYECKON PEAKIUU.

[Ton HOBBIM yrJiOM 3peHHUs B IMpeaMere «XuMus» 0a30BOro ypoBHSI paccMaTpUBaeTCs
W3YYECHHBII Ha YpPOBHE OCHOBHOTO 0O0IIero o0pa3oBaHHsS TEOPETHUECKU MaTepuan u
(aKkTOJIOTUUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATH
3HAYCHHUE TEPHUOJUYECKOTO 3aKOHA C OOIIETCOPETHYCCKUX M METOJOJOTHYCCKUX ITO3UIIHH,
IyO)Ke MOHSATh HUCTOpUYECKOoe H3MEHeHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeit 1o
OOBSACHSIOLIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs
JononHsAercs B Kypcax 10 wm 11 KkiaccoB »ieMeHTaMu COJAEpKaHUS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUA ¥ TPHUKIAJAHOW XapakTep. OTH 3HAaHUS CIOCOOCTBYIOT TMOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTUMH HAyKaMH, PACKPBIBAIOT €€ poJib B TO3HABATEIBLHOU U
MPAKTUYECKON JEsITeNbHOCTH 4YelOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IMPOIIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUYECKUX MPUIIOKEHUN XMUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAUMMBIX MPOOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ JJIsl TOMOJHEHUsI 3HAHUU, pelIeHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
yueOHoro mpeamMera « XUMHUS» JaHHOTO YPOBHS M3yU€HUS OPHEHTUPOBAHO HA (OPMHUPOBAHHE Y
00yJaronuxcsi MUPOBO33PEHYECKON OCHOBBI JIJIsi TOHUMaHUs (HUIOCOPCKUX HACH, TaKMX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUPA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUH MyTEM SKCIIEPUMEHTA
U pElIeHUs TPOTHBOPEUUN MEXKIy HOBBIMU (PaKTaMH U TEOPETUYECKUMH MPEANOCHIIKAMH,
OCO3HAHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOiieM, a Takke MpodieM cOepexeHHs
OYHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI H MaTepUaJIOB.

B mutane perenus 3a1a4 BOCIUTAHUS, Pa3BUTHSI U COITMAIM3AINN 00yUYaIOIINXCS TPUHSATHIE
IporpaMMoil Mo XMMHHM TOAXOJbl K OINPEIEICHUIO0 COAEPKaHUS M TOCTPOEHUsS IpeaMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEpPCAIbHBIX Y4YEOHBIX AEWCTBUN, HMeOIUX 0a30Boe
3HAQUYCHHUE JUTSI PaA3IMYHBIX BHUJOB JIEATEILHOCTH: PEIICHUs] MpoOJieM, TMOWCKa, aHalu3a u
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCICA0BATCILCKOM JCITSALHOCTH, 3aHUMAFOIICH Ba)KHOE MECTO B II03HAHUU XUMHUHU.



B nmpakTtuke npenosaBaHusi XUMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TakK U
Ha YPOBHE CPEAHEr0 00I1Iero oopa3oBaHus, P ONPEICICHUN COACPIKATENLHON XapaKTePUCTUKU
nejael M3ydeHHs MpeJMeTa HamnpaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss  (GOpMUPOBAaHME OCHOB XHUMHUYECKOW Hayku Kak oOOJacTH COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTUYECKOM I€ATEIbHOCTH YEIOBEKa U KaK OJIHOI'O M3 KOMIIOHEHTOB MUPOBOM
KynbTypbl. C METOAMYECKOM TOYKHM 3pEHHUS] TaKOW IMOJXOJ K ONpPEETCHUIO IeJie U3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAaHHBIM.

CornacHo aHHOW TOYKE 3pEHMS IVIABHBIMM LEISIMU HU3Yy4YEHHUs NpeaMera «XHMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKMX 3HAHWH KaK BaKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAyYHOM KAapTUHBI MHUpPA, B OCHOBE KOTOPOH JIEkKAT KIIOUEBBIE MOHSITHS,
(dyHIaMeHTalIbHbIE 3aKOHBI M TEOPHH XWMHUHU, OCBOCHHE S3bIKa HAyKH, YCBOCHUE U
MOHMMAaHHUE CYIIHOCTH JOCTYITHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMIJICHHUE C UCTOPHUEN UX Pa3BUTHS U CTAHOBIICHUS,

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peakluid, HeOOXOIUMBIX NJIsl MPHUOOPETEHUsT YMEHUI OpUEHTUPOBATHCS B
MUpE BELIECTB U XUMHUECKUX SIBJICHUH, UMEIOIIUX MECTO B MIPUPOJIE, B IPAKTUUECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHA M CHOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPHUMEHTa, COONIOJACHHEM TMpaBuil 0e30I1acHOro
oOpallieHus ¢ BEIIeCTBAMU.

Hapsiny ¢ atum, coaepkarenbHas XapakTepUCTUKa 1IeJIed U 3a1a4 U3y4eHHs IIpeIMeTa B
mporpamMme 1Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMHU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJIBIIEH CTENeHn
OTa€TCs MPeaNOoUTEHNE TPAKTHUECKONH KOMIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TOJTOTOBKY BBIMYCKHHKa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHUHW, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0aMH M YMEHUSMU aKTHBHOTO
MOJTYYCHUS 3HAHUM ¥ PUMEHEHHUSI UX B PEATbHOU JKU3HU /ISl PEIICHHS TIPAKTUYECKUX 3a/1a4.

B cBf3u Cc 3TMM 1Opu HM3yYEHHUHM MpeaMera «XUMHUS» JOMHUHHUPYIOIIEEe 3HAueHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a49H, KakK:

ajanTanus o0yJaromuxcs K YCIOBUSIM THHAMUYHO Pa3BUBAIOIIETOCs MUpa, OpMUPOBAHKE
WHTEJUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEIIECTBAMU U X IPUMEHEHUEM;

dbopMupoBaHHe Yy OOYYArOIIMXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITHI),
MMEIOIINX YHUBEPCATbHOE 3HAYEHHUE /IS PA3TUYHBIX BUOB JIEATEILHOCTH: PEIICHUs Mpo0em,
MOWCKA, aHanmm3a W 00paboTku WHGOPMAIMU, HEOOXOAUMBIX JUIsI MPUOOpPETEHHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIUI IKOJIOTUYECKONM 0€30MacHOCTH XapaKTepa BIMSHHUS BEIIECTB U XUMHUYECKHUX MPOIIECCOB
Ha OpraHW3M YeJIOBEKA U MPUPOIHYIO CPENIY;

pa3BUTHE TTO3HABATEIbHBIX MHTEPECOB, HHTEIJICKTYAIBHBIX U TBOPYECKHUX CIOCOOHOCTEH
00ydJaromuxcs: CIMOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHHS 10 XUMHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMU, UCTIOIB30BaTh COBPEMEHHbBIE WH()OPMAIIMOHHBIE
TEXHOJIOTHH JJIs MIOMCKA M aHAIN3a YIeOHON W HayIHO-TIOMYJISIPHON WH(POPMAIUA XUMHUIECKOTO
COZIepKaAHUS;



dbopMupoBaHUE U pa3BUTHE Y O0YYAIOUIUXCS ACCOIUATUBHOIO U JIOTHYECKOTO MBIIIICHHUS,
HAOJIOIAaTEIBHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPBIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCIHUTAaHUE Y 00y4aroImuXcs YOk IEHHOCTH B TyMaHUCTUYECKON HANIPaBICHHOCTH XUMUU,
e€ BaXHOW pOJIM B pPEUICHUH TIJ00ANbHBIX MPOOJIEM PALMOHAIBHOIO MPHUPOAONOIb30BaAHUS,
MOMOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUS IMPUPOJHOTO PABHOBECHUS, OCO3HAHUS
HE00XO0IUMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIE ¥ CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIbITA HUCIIOJIb30BAHUS MOYYEHHBIX 3HAHUHN ISl IPUHATHS TPAMOTHBIX PEIEHUN B CUTYalMsIX,
CBSI3aHHBIX C XMMHYECKUMU SIBIICHUSIMHU.

B yueOHOM m1aHe cpemHero odOmero o0pa3oBaHus NpeaMeT «XHUMHUs» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MPeIMETHON 001acTn «ECTeCTBEHHO-HAYYHBIE PEAMETHI.

OO61iee yuCiIO YacoB, OTBEAEHHBIX ISl M3YYEHUS XUMUHU, Ha 0a30BOM YpOBHE CpEIHEro
obmero odbpazoBanusi, coctasisieT 68 yacos: B 10 kiacce — 34 vaca (1 yac B Heneno), B 11 kitacce
— 34 ygaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHHYeCKOl XMMHMH

IIpeamer opraHM4ecKON XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopusi CTpoeHUs opraHuueckux coequuenuiit A. M. bytieposa,
e€ ocHOBHbIe moONOXKeHUS. CTpyKTypHbIe (OPMYJIBI OpPraHUYECKUX BeElIeCTB. [ omojorus,
nu3oMepust. XuMudeckKas CBsI3b B OpraHUUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBienue o K1accupUKAIMKM OPraHUIeCKUX BetiecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4ecKasi) U TpPUBHAIbHBIC Ha3BaHUS BaKHEHIIIUX IPEICTaBUTENEH KIIacCOB
OpraHUYECKHUX BEILECTB.

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAlllEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OMBITOB IO
MPEBPAICHUIO OPTAaHUYECKUX BEIECTB MPU HArpEeBaHUU (ILJIaBJIeHHUE, OOYTIMBaHUE U TOPEHHE).

Yraesonopoabl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. MeraH um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alTKAaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peakiny 3aMeIleHUs U TOPEHNUs),
HAaxXO0’KJIEHUE B MIPUPOJIE, IOJYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psAll. DTWIEH U MPONWIEH — MPOCTEeHUIINe
NPEJICTaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUPOBAHUS, TUAPATALIMHU, OKUCIICHHS U TIOJMMEPU3alluN ), OJTydeHHe U IPUMEHEHUE.

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

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKHH psii. ALETUIEH —
NPOCTEHIINNA MpeCTaBUTEb AIKHHOB: COCTaB, CTPOEHUE, (PU3NYecKre U XUMUYECKHEe CBOICTBa
(peakiuu ruIpupOBaHuUs, raIOTeHUPOBAHUS, THAPATALIMH, TOPEHNUS ), TOTyYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (HU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIyYEHHE M IpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2an02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u nomyTHble HE(TAHbIE Ta3bl.
Hedtp u e€ npoucxoxnenue. Crioco0sl nepepaboTku He(TH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluTHueckuil), mmponu3. IIpogykTel mnepepaboTku HedTH, UX TpPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yToJib ¥ IPOJYKTHI €ro nepepadboTKy.

OKCrepuMEHTAIbHBIE METOJIbl M3YUEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekun «HedTe» n «Yrompy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, IPOBEJIECHHE INPAKTHUYECKOW pPabOTHI:
MIOJIy4YEHUE 3TUJIEHA U NU3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.




Bbruncnenuss mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEILECTB WM IIPOJYKTOB PEAKIUN).

Kuciaopoacoaep:xamme opranndeckue coeIMHEHUs

[IpenenpHble ONHOATOMHBIE CHUPTHL. MeETaHOJN W 3TaHON: CTpPOEHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHrne. BogopoiHble cBsI3U MEXAY MOJIEKYJaMu cupToB. JleficTBre MeTaHoIa U 3TaHOJIa
Ha OpPraHU3M YEJIOBEKA.

MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKkus Ha
MHOIOaTOMHBIE CIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. llpuMeHeHue riauuepuHa u
STUJICHIJIMKOJIS.

®deHoul: cTpoeHUe MOJIEKYIbl, (PU3NYECKHe U XMMUYeCcKHUe cBOcTBA. TOKCMUHOCTh (peHouIa.
[Tpumenenue penona.

Anpaeruapl U kemowuwl. DopManbaeruj, aueTAIbICTUI: CTpOCHHE, (u3nUeckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHHUS, KAau€CTBEHHbBIC PpEaKIUH),
IIOJIy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTH.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHHEe, PU3NIECKUEC M XUMUYSCKUE CBOMCTBA (CBOMCTBA, OOIIIHE JUTS KJTacca KUCIIOT, PEaKIus
TepupUKalM), MoldydeHue M mnpuMeHeHue. CreapuHOBas U OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. ' MAPOIN3 CIOXKHBIX 3()UPOB.
Kupsl. I'maponns xxupos. IIpumenenne xupoB. bruonorudeckas poib KUpPOB.

VYrneBobl: cocTaB, KJIacCU(PUKAIMS YIIIEBOAOB (MOHO-, TU- U Moaucaxapubsl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (PU3MYECKHEe U XHUMHUYECKHE
cBoiicTBa (B3aumoseictBue ¢ ruapokcuaoM meau(1l), okucnenue aMMuaduHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccTaHoBIeHHE, OpOKEHHE TIIIOKO3bI), HAXOXIEHHE B MPHPOJE, NMPHUMEHEHHE,
6uonornyeckas ponb. PoTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemnronosa kak npupoanbsie noauMmepsl. CTpoeHne Kpaxmalia U 1eJUTIOJIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (TMIpon3, KaYeCTBEHHAs PeaKkus C HOJ0M).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBpALICHUI: IPOBEACHHUE,
HaOJII0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peaKuu OJHOATOMHBIX CIHUPTOB (OKUCIEHHE 3TaHoda okcugoMm Meau(Il)), MHOroaToMHBIX
crupToB (B3ammojelicTBue ThunepuHa ¢ ruapokcuaoM menu(ll)), ampmerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(1l), B3aumozeiicTeue kpaxmana
C MO/IOM), TIPOBEJICHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnrie 3amaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOYKTa PEAKLMH [0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNSI.

AMHHOKHUCIOTHI Kak aM(OoTepHbIe opraHndeckue coequHeHus. Puznyeckue U XUMHYECKHe
CBOWCTBA AaMHHOKMCJIOT (Ha NpuMepe TIIUIMHA). buojormueckoe 3HAYeHHE AMHUHOKHCIIOT.
[TenTupel.



benkn xak mpupoaHBIE BBHICOKOMOJEKYISpHbIE coenuHeHus. IlepBuuHas, BTOpHYHAs M
TPETUYHAsl CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa OEJIKOB: THUAPONU3, JCHATYpalusi,
Ka4eCTBEHHBIC PEaKIIU Ha OCJIKH.

OKCHEepUMEHTAJIbHbIE METOAbI M3y4YEHUsS BEIIECTB M HMX NPEBpAIlCHHUN: HAONIONCHHE U
OIMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypauusi OCENKOB NpU HArpeBaHHM, LIBETHHIC
peakiuu OEIKOoB.

BbIcOKOMOJIEKYJISIPHBIE COeTMHEHHUsI

OCHOBHBIC TIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COCAMHEHHH: MOHOMEp, MOJIHMMED,
CTPYKTYpPHOE 3BEHO, CTCNEHb IOJIMMEpPU3AIMM, CpEeIHss MOJIeKyJspHas Mmacca. OCHOBHBIC
METO/IbI CUHTE3a BHICOKOMOJICKYIISIPHBIX COSIMHEHHH — IMOJIMMEPU3AIUS U TOJTMKOH/ICHCAITHS.

DKcrepuMEHTaIbHbIE METO/Ibl M3YYEHHUSI BEUIECTB M MX MPEBPALICHUN: 03HAKOMIICHHUE C
o0pa3amMy IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYUyKOB.

MexnpenmMeTHbIE CBS3H.

Peanuzanus MexnpenIMeTHBIX CBsI3€l MPU M3Y4YE€HUU opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HUCIOIb30BaHUE KaK OOMIMX €CTECTBEHHO-HAyYHBIX TOHSATHHA, TaK H
HOHSTHH, SBISIFOIIMXCSI CACTEMHBIMU /ISl OTJEIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHSATHS: SIBIEHHE, HAy4YHbIH (akT, TUIOoTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, TMEPUOJUIHOCTh, HAOIIOACHUE, W3MEpPEHHE,
OKCIIEPUMEHT, MOJICTTMPOBAHUE.

®dusuka: marepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTETHYECKUN YPOBEHb,
BEILIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSHUE BELIECTBA, (PU3MYECKUE BETUIUHBI M € TUHULBI UX
U3MEpEHUsI.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BemecTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIE BelleCTBa (O€IKH, YIIeBOIbl, )KUPbI, (HepMEHTHI).

['eorpadus: MuHepaibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHONOTHs: MHUIIEBIE MPOAYKTHI, OCHOBBI PAI[HOHAIBHOTO TIUTAHUS, MOIOIIHE CPENICTBA,
JIEKapCTBEHHBIE H KOCMETHYECKHE MPETapaThl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuvyeckue OCHOBbI XUMHMHU

XuMuYeckui dneMeHT. AToMm. Sapo aroma, H30TONBL. DJEKTPOHHAs O0OJIOUKA.
DHepreTUYecKrue ypoBHHU, MTOAYPOBHU. ATOMHBIE OpOUTaNH, S-, p-, d- amemenTsl. OcoOeHHOCTH
pacmpeneneHus IEKTPOHOB MO OpOUTANIIM B aTOMax AJIEMEHTOB IMEPBBIX YETHIPEX MEPHUOIOB.
DneKTpOHHasE KOH(QUTYpAIHs aTOMOB.

Ilepuonnueckuii 3akoH u llepuommyeckas cucrema xuMuueckux osnemeHto /J[. H.
MenneneeBa. CBsA3b NEPUOAMYECKOrO 3aKoHAa M Ilepmoguyeckoil CHUCTEMBl XHUMHUYECKHUX
anemeHToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOPHUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEUIECTB
0 TPYIIaM U NepruoaaM. 3HaueHUe MEePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBs3b. BHIbI XUMHUYECKOW CBSI3M (KOBaJeHTHAas
HEMOJISIpHAsT W TIOJISIpHAsI, WOHHAs, MeTaTndeckas). MexaHu3Mbl 0Opa30BaHUsS KOBAJICHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpUuliaTebHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJEKYJISIPHOTO CTPOCHUS. 3aKOH IMOCTOSTHCTBA COCTaBa
BELIECTBA. THUMBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOUN PEeIETKH.

[TonsiTue o AucnepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOPBL. MaccoBasi 4ot
BEILIECTBA B PACTBOPE.

Knaccudukanus Heopranuueckux coeiuHeHuil. HomeHknatypa HeopraHu4eckux BeIecTB.
['eneTnueckasi CBA3b HEOPraHUYECKUX BELIECTB, IPUHAAICKANIUX K PA3IIMUYHBIM KIIACCaM.

Xumnueckass peakuus. Kiaccupukanuss XUMHUYECKHMX PpEaKIUii B HEOPTaHUYECKOH U
OpraHUYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBpAIICHUS
SHEPI'UH NPU XUMUYECKUX PEAKLUSAX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3lW4HbIX (akTopoB. OOpaTUMble peaKlUu.
Xumuueckoe paBHoBecue. DakTOpbl, BIUSIOMIME HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlarense.

OnektponuTnueckas aucconuanus. CunbHble U cialble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAs, LIEJIOYHAs.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH.

DKCIEepUMEHTAIbHbIE METOJbl M3YyUYEHUsI BEIIECTB M WX MPEBPALICHUM: JIEMOHCTpaIus
tabmun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. M. MenneneeBa», u3ydeHue
MoJielIel KPUCTAJUIMYECKUX pPemEéToK, HaOJII0AeHHEe | ONHCaHUE JEMOHCTPALMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE MEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
OTpeIeJICHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCATHLHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMeEHa), MpOBEIeHUE MPAKTHUUECKON paboThl «BnusHue pa3nuyHbix (aKTOpoOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIINM.

Pacuérnrie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKUX PEAKIIMI, B TOM YUCJIE TEPMOXUMUUYECKHE PACUETHI,
pacy€Thl C UCIIOJIB30BAHUEM MTOHATHUS «MAcCOBasi JOJIsl BEILIECTBAY.

Heoprannveckasi Xumus

Hewmeranmnsr. [Tonoxenue HemeTawioB B [lepronnueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB
. U. MenneneeBa U 0COOCHHOCTH CTpoeHUsS aToMoB. DuU3nWYecKHe CBOWCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTauIoB (Ha MpuMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVMHYECKHE CBOWCTBA BAXKHEUIINX HEMETAJUIOB (TaloOreHoOB, cephl, a3oTa, docdopa,
yIIepoJia U KPEMHUS) U UX COCTMHEHHH (OKCHIO0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOTHBIX
COCTMHECHMUIN).

[IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramisl. [lonoxenue meramwios B llepuoguyeckoit cucteMe XUMHUECKUX AJIEMEHTOB [l
N. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmiue
¢uznueckue cBoiictBa MeTaysioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHYECKHM psJl HampsLKEHUH
METaJIOB.

XVUMUYECKHE CBOMCTBA BaXHEWIIMX METAIIOB (HATPUH, Kajuii, KalblHWidi, MarHui,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue criocoObl Moay4yeHus: MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOJbl H3YyYEHHs BEUIECTB M UX NPEBPAILEHHUI: H3ydeHUE
KOJUTeKIUU «MeTaJlTbl U CIUTaBbl», 00pa3li0oB HEMETAUIOB, PEIICHHE SKCIIEPIMEHTAIBHBIX 3a/1a4,
HAOJIO/IeHUE U ONMCAaHUE JEMOHCTPALMOHHBIX U JIa0OPAaTOPHBIX OIBITOB (B3aUMOJEHCTBUE



TUJPOKCHIA aJTFOMUHUSI C paCTBOpPaMHU KHUCJIOT U IIEJI0YEH, KaYeCTBEHHBIE PEAKIIMN Ha KaTUOHBI
METaJIJIOB).

Pacuérnnie 3agaum.

PacuéTer Macchl BemecTBa wiik 00bEMa ra30B 10 U3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
WM 00BbEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, pacuéThl MacChl (00bEMa, KOJTMYECTBA
BEI[ECTBA) MIPOJIYKTOB PEaKIIUU, €CJIU OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMHus 4 KM3Hb

Ponp xumMuun B 00€CTICUCHHH DKOJIOTHYCCKOM, YHEPTeTUUECKON M MTUIIIEBOM 0€30I11acHOCTH,
pa3BUTUM MeAULIMHBL. [[OHATHE O HAyYHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIIHi.

[TpencraBnenust 00 0OMUX HAYIHBIX TPUHIIAIIAX TIPOMBIIUICHHOTO MOJIYYECHHU ST BOXKHEHIIIX
BEIIECTB.

YenoBek B MHpE BEHIECTB M MAaTEpUANIOB: BAXKHEUIIME CTPOUTEIbHBIE MAaTEepHUAIIbI,
KOHCTPYKLMOHHBbIE MaTepUalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HAaHOMAaTEPHAJIbI, OPraHNYECKHE U MUHEPATBLHBIC yI00pEHUSI.

XuMHUs U 3I0pOBbE 4YEIOBEKA: MpaBUJa HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApPaTOB,
npaBujia 6€30MacHOr0 MCIOIb30BaHMS IIPEMapaToB OBITOBON XMMHH B TIOBCETHEBHOM JKH3HHU.

MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXnpeaMETHBIX CBA3EH MPU U3yYEHUH OOILEH M HEOPraHWYECKOW XMMHM B
11 kyacce oCyIecTBIsICTCS Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHM,
TaK W MOHSATHM, SBJISIOLUXCS CUCTEMHBIMH Ui OTAEJIBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0m11e ecTeCTBEHHO-HAYYHBIC TTOHATHS: HAYYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, Kiaccu(UKanus, TMNePUOIUYHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHHUE, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaauoaKTUBHOCTh, MOJIEKYJIA, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEJO, OOBEM, arperaTHoe
COCTOSIHHE BEIIECTBA, (PU3MUECKUE BETUUMHBI U €MHUIIBI KX U3MEPEHHUSI, CKOPOCTb.

buonorus: kneTka, opraHu3M, JKOcHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasbl, TOPHBIE MOPOJIBI, MOJIE3HBIE UCKOMAEMbIE, TOTLIUBO, PECYPCHI.

TexHoMoTHsI: XUMUYECKasl MPOMBIIIIIEHHOCTh, METAJUTYPTUsl, TPOU3BOJICTBO CTPOUTEIIHHBIX

MaTcpHraioB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, MNUIIcBas MPOMBINIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJICHHOCTD, IIPpOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPONU3BOJACTBO KOHCTPYKIIMOHHBIX MaTcpuraios, OJICKTPOHHAsA MMPOMBIINIJICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOSHUS OOYYarOIIUMUCS
porpaMM CpeaHEero o0mero odpazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHUS
IPOrpaMM CpeTHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/I.

B cOoOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM IOJIXOJIOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOSHUS MpeIMeTa « XMMUS» Ha YPOBHE CPEHET0 00I1ero 00pa3oBaHMs BEIICTICHBI
CJIEIYIOIINE COCTABIISAIOIINE!

OCO3HaHHE OO0YYAIOIIMMHCS POCCUHCKON Tpa)KIAHCKOW HAEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4he MOTHUBAIUU K 00YUCHUIO;

[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUU JTUYHOCTU HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUNA Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITENHHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMH IEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIE IJIAHBI.

JlngHOCTHBIE PE3yNbTaThl OCBOEHUS MPEIMETa « XUMUS» TOCTUTAOTCS B €AMHCTBE yUeOHOM
Y BOCIIUTATEIbHON JESTEIPHOCTH B COOTBETCTBUU C TYMAHUCTUYECKUMH, COIIMOKYIbTYPHBIMU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
NPUHITHIMU B OOIIECTBE HOPMAaMH M MpaBUJIAMH TOBEICHHS, CIIOCOOCTBYIOIIMMHU Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS M HPDABCTBEHHOTO CTAHOBJICHUSI INYHOCTH 00YYaIOIIUXCS.

JlugHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «XUMUsS» OTPaKaIT cPOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON IEATETHbHOCTH 00YyUarOIINXCsl IO pean3alii IPUHATHIX
B 00IIIECTBE 1IEHHOCTEM, B TOM YHCIIE B YaCTH:

1) rpa:x1aHCcKOro BOCIMTAHUSA:

OCO3HAHUs O0YUYAIOIIMMHUCS CBOMX KOHCTHUTYIHOHHBIX MPaB U 00S3aHHOCTEH, YBAXKEHUS K
3aKOHY U MPABOIOPSIIKY;

MPEACTABICHUS] O COIMAIbHBIX HOPMAaX W MpaBUJIaX MEXKIMYHOCTHBIX OTHOIICHHI B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YICOHBIX MPOEKTOB,
pelieHnr y4eOHbBIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUX
MIPU aHAJIM3€ PA3TUYHBIX BUJIOB YICOHOU e TEILHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS:

LEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAay4HOMY HACJIEAMI0 OTEUYECTBEHHOM
XUMUU;

YBaXXEHUS K TIPOIECCY TBOPYECTBA B 00JIACTH TEOPHH M TMPAKTHYECKOTO TPUMEHEHUS
XHMHHU, OCO3HAHHUS TOTO, YTO JOCTHXKCHHUS HAYKU €CTh pe3yJbTaT JJIMTEIbHBIX HAOII0ICHUM,
KPOMOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YUEHBIX U MPAKTHUKOB;



WHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TOCIEAYIOINIEM AaHAIIN3E
WH(}OPMAIIUHU O MEePEIOBBIX JOCTHKCHUSIX COBPEMEHHOW OTEUECTBEHHOU XHMHUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBE/ICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBA3aHHbBIE C XUMHUUECKUMU SIBICHUSIMH, U IPUHUMATh
OCO3HAHHBIE PELICHUs, OPUCHTUPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYNKM CBOMX TOBAPHILEH C MO3ULMI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE NOCIIEACTBUM 3TUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M Oe30MmacHOro oOpasza >KU3HH, HEO0OXOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOirofieHusl MmpaBuil 0€30MacHOr0 OOpalleHUs] ¢ BeUleCTBaMH B OBITY, MOBCEAHEBHOMN
JKU3HU U B TPYAOBOU J€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TIPaBUJ HWHIMBUIYAJIBHOTO M KOJUJIEKTUBHOTO 0€301acHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHHUA TOCJIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHUKATUBHONH KOMIIETEHTHOCTH B y4e€OHO-UCCIIEIOBATEILCKOW JIESITEIbHOCTH,
00IIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTHX BUAAX JACSITEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHWU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY M3YUYCHHMIO MPOQPECCU pa3IudyHOro pojia, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBaXX€HUS K TPYAY, JIIOASAM TpyAa U pe3yJbTataM TPYJI0BOM 1€SITeIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBHUIYaTBHOM TPAaCKTOpUU 00pa3oBaHus, Oyaymiei
npoQeCCuu U peann3aluu COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JTUYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUSA:

HKOJIOTHYECKU 1EJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK UCTOYHUKY CYIIECTBOBAHMS
’KHU3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapaKTepa SKOJIOTHUECKUX MPoOeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE PUPOIHON U COLUATBHOM CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUA XUMUU JJIS PEIICHHS BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIONOIH30BAHNS;

AKTUBHOTO HENPUSTHUS JIEUCTBHM, MPUHOCIIIMX BPEA OKPYKAIOIIEH MPUPOJIHON cpene,
YMEHHsI TPOTHO3UPOBATh HEOIAroNpUsATHBIC YKOJIOTHUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUM U MPEAOTBPAILATh UX;

HaJUYHsS PAa3BUTOTO HKOJOTHYECKOTO MBIIIICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
JEATETbHOCTH  SKOJOTUYECKOM HANpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAKTUKY;



NOHUMaHMsl CHeUM(UKH XUMHM Kak HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATIFHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpYyKaroleM
MHUpE KaK O €JUHCTBE IPUPOJbI M YEJIOBEKAa, B IIO3HAHMM IIPUPOJHBIX 3aKOHOMEPHOCTEH U
peLeHnH IpobIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOH POJIM B CO3JaHUHM HOBOW 0a3pl MaTepHaIbHOU
KYJIBTYpPBI, PEIICHUH TI00aJBHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHSI YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM Oe30macHOCTH, B PAa3sBUTHUHM  MEIUIIMHBL,
00eCreyeHn! YCIIOBUH YCIIEIIHOr0 TPyla U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBCHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJydaeMble 3HAHUS IS
aHau3a U OOBSACHEHMs SIBIICHUM OKpYXKAIOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
YMEHMSI Jie1aTh 000CHOBAHHBIE 3aKJIFOUEHHUSI HA OCHOBE HAyYHBIX ()aKTOB M UMEIOIIMUXCS JAHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENILHO UCIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TPpobieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeCa K TO3HAHUIO U UCCIIE0BATEIbCKOMN AESTEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa3oBaHMIO U CcaMO000Opa3oBaHHIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
nOTpPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/Ia B Pa3IMYHBIX cepax mpodecCHOHATBHON AeITEIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUS ydeOHOro mpenMera «XUMHS» Ha YpOBHE
cpeaHero odIero 0opa3oBaHus BKIIOYAIOT:

3HauUMMBble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPAXKAIOIIUE 1IEJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TTO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIeCC, CUCTEMa, Hay4HbIH (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICIOBaHUE, HAOTIOICHHE, U3MEPECHHE, YIKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE yueOHbIe JEUCTBUS (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
perynatuBHble), oOecmeunBatomye (GopmupoBaHHe (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMATTLHOM KOMITETEHITMH 00YJarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUTMHAPHEIE,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHBCPCAJIBHBIC y‘—Ie6HI)Ie )IeﬁCTBHﬂ B [O3HABaTEJLHOU H
COLIMATTLHOM MTPaKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBNAJICHHE YHUBEPCAIBHBIMU YyUeOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMHA HeﬁCTBHHMH.

OB.HalIeHI/le YHUBEPCAJIBbHBIMHA y‘leﬁHBIMl/l NMOo3HABaTCJIbHBIMU I[eﬁCTBHﬁMH:

1) 6a3oBble JIOrHYecKHe AeCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBaTh M aKTyallM3MpPOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPECIIATh TEIM JeATEIbHOCTH, 3ajaBas TapaMeTpbl W KPUTEPUH WX JIOCTHIKCHHUS,
COOTHOCHUTD PC3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LICIISIMU,



UCIOJb30BaTh IMPU OCBOCHMM 3HAHMW NPHUEMBI JOIMUYECKOIO MBIIIIEHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOIB30BATh
COOTBETCTBYIOIIUE MMOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

yCTaHaBJIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSI3U MEKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOUTH JIOTHUECKUE PACCYKIEHUS (MHIYKTUBHBIEC, JIeTyKTHUBHBIE, 10 aHAJIOTHH ), BBISIBIISATH
3aKOHOMEPHOCTH M MPOTHUBOPEUHUSI B PACCMAaTPUBAEMBIX SBJICHUSAX, (POPMYyTHpPOBATH BBIBOJBI U
3aKJIIOYECHHUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMHHM CHUMBOJINYECKHE (3HAKOBBIE)
MO/JIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEICTABICHNS — XUMUYECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHU4YecKkass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPELHICHHH Y4eOHBIX
IIO3HABATEJIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS IS
BBISIBJICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELECTB U XUMUYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIIUI;

dopMynupoBaTh LEIM U 3aJayd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIEHHBIE MU
CaMOCTOSITENILHO c(hOpMYyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i1 (POPMHUPOBAHUS THITOTE3HI 110 MIPOBEPKE MPABIUIILHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHUPOBAHUS M TIPOBEICHHS YYCHHYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOIIOAATh 32 XOJOM IIpOLecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GopMyaupoBaTb 000OLIEHHS U BBIBOJbl OTHOCUTEIIBHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

npuoOpeTaTh OMNBIT YYEHHYECKOM HCCIIEOBAaTENbCKOM M MPOEKTHOH JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, TPUMEHEHHIO PA3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unpopmanmeii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPOpMaLUU (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAJTM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUAOB U (HOPM MTPECTABICHHS, KPUTHYECKH OIEHHBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

(dopMynupoBaTh 3ampoChl M TMPUMEHSATh Pa3IMYHbIE METOJbl NpPH IOHCKE U OTOOpe
uHpopManru, He0OXOAUMOM IS BBITTOJIHEHHSI YUeOHBIX 3aay ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3INIHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMAIBHYIO (GOpPMY NIpeAcTaBiIeHUss HHPOpMaLUU (CXEMBI,
rpaduKy, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM S3BIK B KayecTBE CpeACTBa MNpu paboTe € XUMHUYECKOU
uH(popMalliel: NPUMEHSATh MEXIpeAMeTHble ((pu3nyecKkue M MaTeMaTHYecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPeoOpa3oBhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgiiaienne YHHBEPCAIbHBIMH KOMMYHHKATUBHBIMU 1€ CTBUSIMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbl B XOJIe AMAJIOra W/WIN JUCKYCCUU,
BBICKA3bIBaTh HJI€H, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEVI0KEHHOM 3a/1a4u;



BBICTYNIaTh C IpE3EHTAIleil pe3yIbTaTOB MO3HABATEIbHOM AESITENbHOCTH, MOJY4YEHHBIX
CaMOCTOSITEIbBHO MWJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
OKCIEPUMEHTA, MPAKTHYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3zanuu y4eOHOTO MpoeKkTa M (OPMYyJIHPOBATh BBIBOJBI MO pe3ysbTaTaM IPOBEAEHHBIX
MCCJIEIOBAHUM MyTEM COTTIACOBAHUS IMO3ULIUHI B X0OZ€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OBjaieHHe YHHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JA€CTBUAMM:

CaMOCTOSITENIHO IIJIAHUPOBaTh U OCYILECTBIATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
ompezenss e€ UeNu U 3a/layd, KOHTPOJIUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeyiaraéMblii arOpUTM JEUCTBUN NPU BHIMOJHEHUHM YUEOHBIX U HCCIIEIOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYIIIECTBIISITH CAMOKOHTPOJIb CBOEH JIESTEIbHOCTH Ha OCHOBE CAMOAHaJIN3a U CAaMOOLICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAXkKakoT:

c(hOpMUPOBAHHOCTD MPEJCTABICHUN O XUMUUYECKON COCTABJISIONIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MHPA, POJU XMUMHH B TIO3HAHWUU SIBJICHUU MPUPOJLI, B (HDOPMHUPOBAHMH MBIIUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIMOHAJIBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui pelIeHUs
MPAKTUYECKUX 3a7ad M HKOJOTMYECKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0POBBIO U
MIPUPOJHON CpeliE;

BJIAJICHUE CHCTEMON XHWMHWYECKMX 3HAHUH, KOTOpAash BKJIOYAET: OCHOBOIIOJATraroIINe
MOHSTHS (XUMUYECKUH AIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHMUYECKasi CBs3b, CTPYKTypHass Qopmyna (pa3BépHyTas U
COKpamiéHHasi), MOJb, MOJISIpHAs Macca, MOJIAPHBIA O0BEM, YIJIEPOAHBIA  CKEJIET,
(GyHKIMOHATbHAS TPYIMNa, paJuKaid, W30MEpHUsi, U30MEpPbl, TOMOJOTUYECKUM Psa, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOA U a30TCOACPIKAIINE COCAUHEHUS, MOHOMED, MOJUMEP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSIMHEHHS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPTaHUYECKIX
BemectB A. M. bytiepoBa, 3akOoH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKHM SI3bIK XMMHUU; MHUPOBO33PEHUECKHE 3HAHMS, JICKAIIHNE B OCHOBE IMOHUMaHUSA
MPUYHMHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHHUM, (DAKTOIOTMUECKHE CBEJICHUSI O CBOMCTBAX,
cocTaBe, OMy4YeHUHU U 0€30MaCHOM UCIOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y NIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISBIIATH XapaKTEPHBIC MPU3HAKK MOHSATHN, YCTaHABINBAThH
WX B3aWMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIINE MOHATUA MPH ONMKMCAHUU COCTABa, CTPOCHUS U
MPEBPALLEHUI OPTaHUYECKUX COCIUHECHUM;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BATh XUMHUYECKYIO CHUMBOIUKY JJISI COCTaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIMEHHON) (OPMYIT OPTaHUYECKHX BEIIECTB
Y YpaBHEHUW XUMHUUYECKUX PEaKIUi, NU3rOTABIUBATh MOJEIIH MOJEKYJ OPraHWYECKUX BEIIECTB
JUIS WIUTIOCTPALIMU UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI YCTaHABIMBATH MPUHAICKHOCTh H3yUYEHHBIX OPraHUYECKUX
BEIIECTB TI0 HMX COCTaBy M CTPOCHHIO K ONpeneN€HHOMY KJIACCy/Tpynmne COequHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpKalllue COEIUHEHUS, BbICOKOMOJIEKYISIPHBIE
COEIMHEHMS), TaBaThb UM Ha3BaHus 1o cuctemarudeckoil Homenkinarype (IUPAC), a Takxe



MPUBOJIUTH TPUBUAIbHBIE HA3BaHHS OTAEIbHBIX OPraHMYECKHX BEIIECTB (STUIJICH, MPOIMMIIEH,
alleTUJICH, STHJICHIJMKONb, TIHMLEPUH, (eHOoN, (OpMalbAeTHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIOKO3a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEACNATh BHJbI XMMHYECKON CBA3HM B OPraHUYECKHX
COEIMHEHUX (OIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHUYECKUX
BetiecTB A. M. bytinepoBa st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILLIECTB OT UX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XUMHUUYECKHE CBOWCTBA TUIIMYHBIX IIPEICTABUTENIECH PA3IMUHbIX KJIACCOB OPraHUYECKHUX BEILECTB
(MeTaH, 3TaH, STWJCH, NPOMWIEH, ameTwieH, OyramueH-1,3, merwnOyraaues-1,3, OeHzoul,
METaHOJ, 3TaHOJ, YTHJICHTIIMKOIb, TIUIEPUH, (PEHON, aleTalbJIeru], MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI0j03a, aMHUHOYKCYCHAas KHCIIOTa), WILIIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKJIY HUMHU YPaBHEHUSMHU COOTBETCTBYIOIMX XMMHUYECKHUX DPEAKLMH ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb MCTOUYHUKH YTIEBOJOPOIAHOIO CHIPhS
(He(Th, MPUPOAHBIA Ta3, Yroiyib), CIOCOOBI HMX MEPEepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IPOJYKTOB NEpepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJHUTH BBIUYUCICHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchl, 00BEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA MIIM MPOAYKTa PEAKIUU 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOT'O U3 UCXOHBIX BEILECTB WM IPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUM BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/JAaX HAYYHOTO
MIO3HAHMS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHX SIBJICHUI
(HaOmofieHMe, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbBIE
XUMHUYECKHE 3HAHUSI ISl IPUHATHUS PELIEHUH B KOHKPETHBIX )KM3HEHHBIX CUTYAlIUsIX, CBI3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHMH COOJIOAAThH MpaBHUiia MOJIb30BAHUS XMMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYZAOBAaHHUEM, A TAK)Ke MPaBUiIa OOpAIIEHUs C BEIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMNOJHATh XMUMHYECKUN HKCHEPUMEHT
(peBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHWUH, MOJYUYEHUE ITUIICHA U U3YYEHHUE €ro
CBOWCTB, KaU€CTBEHHBIE PEAKIIMU OPIraHNYECKUX BEIIECTB, I€HATYpaLus OSIKOB TP HarpeBaHHH,
[IBETHBIE PEAKIINH OCIIKOB) B COOTBETCTBHH C MMPAaBWJIAMU TEXHUKHU 0€30MTaCHOCTH IPH 00paIieHun
C BeLIeCTBaMH U J1aOOpaTOpHBIM O0OPYJOBAaHHMEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIEpUMEHTa B (OpPME 3alUCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuii U (opMyIHpOBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmannu, UHTEepHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTHYECKH IIeJIeCO00Pa3HOro
NOBEJICHU B OBITY M TPYJOBOH JEATENBbHOCTH B ILEJISAX COXPAaHEHHsS CBOETO 3/I0POBbS U
OKpY’Karollled MpHUPOJHOM cpenbl, 0OCO3HaBaTh OMACHOCTh BO3ACMCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNiéHHBIX OpraHMYeCKUX BELIeCTB, MOHMMas cMbici mnokaszarens [1/IK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIICHUS U MPEAOTBPAIIECHUS UX BPEAHOTO BO3JACHCTBHS HA OpraHHU3M
4eJI0BEKa;



JUIsi 00y4YaroluXcsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbS: YMEHHE NPUMEHSTH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSI CTICTIBIX M CTA00BUISIINX O0YJAIOIINXCS: YMEHHUE UCTIONB30BaTh PEIbeHO-TOUCUHYIO
cucreMy o6o3Hauenuid JI. bpaiins mis 3anucu XuMudeckux Gopmy.

11 KUIIACC

[IpenmeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHUSD OTPaXKaroT:

c(hOpMUPOBAHHOCTH IPEJCTABICHUN: O XUMHUECKOM COCTaBIISIONICH €CTeCTBEHHO-HAyYHOU
KapTUHBl MHpA, POJIM XUMHH B MO3HAHUM SIBJICHUM MPUPOJBI, B (POPMUPOBAHUH MBILUICHUS U
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui peIIeHUs
NPAaKTUYECKUX 3aJa4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3[0POBBIO U
MIPUPOJTHON cpene;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJATrarolINe
MOHATUS (XUMHYECKUHN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- AJIEKTPOHHBIE OpPOUTATIU aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBs3b (KOBAJICHTHAas, HWOHHAs, MeTa/lInyeckas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  IJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHYECKON peakliii, XMUMUYECKOE PABHOBECHE); TEOPUHU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
aucconuanuu, nepuoanueckuil 3akon /. M. MenneneeBa, 3aK0OH COXpaHEHUsI MacChl BELIECTB,
3aKOH COXpaHEHUS U MPEBPAIlEHUS SHEPTrUU MPU XUMHUYECKHX PEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHMM, MHPOBO33PEHUECKHE 3HAHHWs, JIEXKallMe B OCHOBE IOHMMAaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M Oe30MacHOM MCIIOJIb30BaHUM Ba)KHEHIINX HEOPraHMYECKUX BEIIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEIOBEKa,;

c(OpMUPOBAHHOCTh YMEHUH BBISIBJIATH XapaKTepHbIE MPU3HAKU MOHATUH, YCTAaHABINBAThH
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHATHUS NPU ONHCAHWM HEOPTaHWYECKHX
BELIECTB U UX NPEBPAILEHUN;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUISl COCTaBJICHUS
GopMyn BeIIECTB W ypaBHEHUN XHMHUYECKUX pEaKIUi, CHCTEMaTHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIE Ha3BaHMs OTIEJIbHBIX HEOPraHMYECKUX BelecTB (yrapHblil ras,
VIJIEKUCIIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HEraml€éHash W3BECTh, NUTHEBAs COAa, MUPUT U
JpyTHe);

c(OpMHUPOBAHHOCTh YMEHUH ONPEAEATh BaJIECHTHOCTh M CTETIEHb OKUCIICHNUS XUMHUYECKUX
AJIEMEHTOB B COEIUMHEHUSX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, MIOHHAS,
METAJIJINYECKAsl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIJIMYECKON PEIIETKH KOHKPETHOTO
BEILIECTBA (aTOMHas, MOJEKYJSpHas, MOHHAas, METa/NIMYecKas), XapakTep cpeabl B BOIHBIX
pPacTBOpaxX HEOPraHWYECKUX COETUHEHU;

c(OpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAJIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 UX COCTaBY K ONpeAENEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THUAPOKCH/IBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICI Tepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
POTHOCTUYECKYIO (PYHKIINU;



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHuecKux 3aemeHToB /1. 1.
MennieneeBa, HCIOJIB3YS MHOHATHS «S-, P-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUs CBONCTB XMMHMYECKHX JJIEMEHTOB U UX
COEIMHEHUH MO nepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMU4eckux anementoB [1. U.
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh (OMUCHIBATh) OOIIME XUMUYECKHUE CBOWCTBA
HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE I'€HETUYECKOU
CBSI3U MEXJY HEOPraHMYECKMMH BEIIECTBAMU C IIOMOIIBK) YPAaBHEHUW COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUM;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE DPEAKLUU IO Pa3IUYHBIM
npu3HakaM (YMCIy U COCTaBy pearupylolluX BELIECTB, TEIJIOBOMY 3(QexTy peakiuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI SJIEMEHTOB, O0PaTUMOCTH PEAKIUH, YIaCTHIO KaTalu3aTropa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIIATH YPaBHEHUS pPEaKLUUN pa3IMYHbIX TUIIOB, IIOJHBIE
U COKpAallEHHbIE YPaBHEHUs peakluil HOHHOIO OOMEHA, yUUThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peakLMu UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBECHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pacloO3HaBaTb ONBITHBIM IMYTEM HOHBI,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYUIHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATUX PEaKIHif;

c(OpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3nuuHbIX (PAKTOPOB; XapaKTep CMEMICHUS XHMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelHero Bo3aencTBus (mpunun Jle [latense);

c(OpPMHPOBAHHOCTb YMEHUH XapaKkTepu30BaTh XUMHUUECKHE MPOLIECCHI, JIeKAIIUe B OCHOBE
IPOMBIIIJIEHHOTO TOJIYYE€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takxke Cc(HOPMHUPOBAHHOCTh
IpeJCTaBlIeHU 00 OOIMX HAy4yHBIX HMPUHIMIAX M 3KOJOTHYECKHX MpoOjIeMax XUMHYECKOIO
IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHUI MPOBOAWUTH BBIYMCICHUS C MCIOJb30BAaHMEM IOHSATHS
«MaccoBasi JI0Jisl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUHM Ta30B INPU XUMHUYECKHUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WK
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS DHEPIHH;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MpaBUJIA MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOpHBIM 000PYIOBaHKMEM, a TAK)Ke MpaBUiia OOPAIEHUS C BEIIECTBAMUA B COOTBETCTBUU C
UHCTPYKILHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATb U BBHINOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznmoxeHue NeEpoKcHaa BOAOpOAa B MPHUCYTCTBUHM KaTalu3aTtopa, OIpeleieHHe Cpeabl
pPacTBOPOB BEIECTB C IMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTb XMMMYECKOW pEeaKlUH, PeakIMd HOHHOrO0 OOMEHa, KaueCTBEHHBIE pEaKIMH Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMSI, PEIIeHUE SKCIEPUMEHTATBHBIX
3agau o TtemMaMm «Metamnel» u «Hemeramuibl») B COOTBETCTBMM C TpaBUIAMH TEXHHUKHU
0e30MacHOCTH MpU 00pallleHNH ¢ BELECTBAMH U JIa0OpaTOPHBIM 000PYJOBaHUEM, MIPEACTABIATh
pe3ybTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUI COOTBETCTBYIOLIMX
peakuuii 1 GopMyIUpOBaTH BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;



c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMaIHUIO,
II0JIy4aEMYI0 U3 Pa3HbIX UCTOUHUKOB (CpeACTBa MaCCOBOM KOMMYHUKaLUU, IHTEpHET U IpyTux);

c(OPMHPOBAHHOCTh YMEHHMI COONIOJAaTh MpaBWJIa SKOJOTHYECKH Ie1eco00pa3HOro
MOBE/EHUA B OBITY M TPYIOBOM JIEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY’Karolllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JECHUCTBHS HA JKUBBIE OPraHU3MBbI
onpeAeNEHHBIX BEIIECTB, MOHUMAasi cMbIch mokasarens [1JIK, moscHATs Ha mpuMepax CrocoObI
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIsi 00y4YarolUXCsl ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE HPUMEHSATH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUISL CJICTIBIX U CIIA0OBUIAIIUX 00yYArOIINUXCSl: YMEHUE HCIIONIBb30BaTh PENbEPHO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins 1uist 3anucu XuMuIeckux Gopmyt.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudpossbie)
Ne n/m Kontpoabnbie IIpakruueckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI pecypes:
Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH
[Tpenmet oprannyeckoii xumuu. Teopus
1.1 CTPOCHUS OPraHUYECKUX COCIMHEHUN A. 3
M. bytneposa
Hroro no pazaeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenbHbIe YrIeBOAOPOIbI — aKaHbI 2
59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 6 |
aJIKaIMEHBbI, ATTIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pOIbl 2
24 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB U 3 |
uX rnepepadoTka
Hroro no paszneny 13

Pasznen 3. Kuciopoacoaep:kaunue oprannieckie coeJuHeHUst

3.1 Cnuptsl. @eHon 3

39 Anpneruapl. KapOOHOBBIE KHCIIOTHI. 7

CrnosxHble 3¢upsl

3.3 VYrneBoanl 3




Hroro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudecKne coeIMHeHUus

4.1 AwmunBL. AMUHOKHCIIOTEL. beiku 3
Uroro no pazaeny 3
Paszneu 5. BoicokoMoJieKyJIsIpHbIE COeINHEHUS

5.1 ‘ [Tnactmaccer. Kayayku. Bomokna 2
Wroro no pazaeny 2
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM ungpoBbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepronnueckas cucTeMa XUMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHoroo6pasue 4
' BEILIECTB
1.3 XHWMHMYECKUE PEAKLUN 6 1 1
Hroro no paszneny 13
Pa3nea 2. Heoprann4yeckasi Xumust
2.1 Meraisl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTAHMYECKUX )
' BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus v :Ku3Hb
3.1 XuMHS 1 )KU3Hb 4
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

[Ipeamer opranu4eckor XUMHH, €
BO3HUKHOBEHHE, PA3BUTHE U 3HAYCHUE

Teopust cTpoCHUsT OPraHUYECKUX
coenunenuit A. M. byrieposa, eé
OCHOBHBIC ITOJIOKCHUA

[IpencraBnenue o KiraccupuKauu
opraHuyeckux BemiecTB. Homenknatypa
(cucremaTuveckas) U TpPUBHAIbHBIE
Ha3BaHUs OPTaHUYECKHUX BEIECTB

AIKaHBI: cOCTaB U CTPOCHUC,
TOMOJIOTHYECKHUI pAax

Meran u 3TaH — npocTenIre
MPEICTaBUTENN ATKAHOB

AJKeHBI: cOCTaB U CTPOCHUC, CBOMCTBa

OTHIIEH W IPOIHJIEH — MPOCTENIINE
MIPEACTABUTENH AJIKEHOB

[IpakTuueckas pabora Ne 1. «Ilonyuenue
STUJICHA U U3y4EHHE €r0 CBOMCTB»

Ankanuensl. byraauen-1,3 u
meTtunoyranuen-1,3. [lonyuenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJNKHUHBIL: cOCTaB ¥ 0COOEHHOCTH
CTPOEHUSA, TOMOJIOTUYECKUI PSIL.

10 N
AneTuieH — MpocTenIni
IIPEICTaBUTEIND AJIKUHOB

1 Bbruuciienus no ypaBHEHUIO XUMHUECKOU
peaxkuuu

2 ApeHnbl: 6eH301 1 TOIyoJ. TOKCHYHOCTh
apeHoB

13 I'enernyeckas CBS3b YII€BOIOPOAOB,
MIPUHAIEKALIUX K Pa3IMYHbIM KJlaccaM
[IpupoHBIE MCTOUHUKY YTIEBOJOPOIOB:

14 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ mepepaboTKu
[IpupoHBIE HCTOUHUKY YTIIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

16 Kontponbnas paboTta mo pazaery
«YTneBoaopoab»

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ U 3TaHoJ. BosopoaHas cBs3b

13 MHoOroaTroMHsbl€ CIUPTHI: TUIIEHTIIUKOIIb
U TIULEPUH
DeHOJI: CTPOCHUE MOJIEKYIIBL,

19 ¢bu3nuecKkre 1 XUMHUYECKHE CBOMCTBA,
IIPUMEHEHNE

20 Anpaeruabl: GopManbaerua u

areTanbaerug. AeToH




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

21 KHUCJIOTBI: MypaBbUHAs U YKCYCHas

” [IpakTrueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK

23 MPECTaBUTEINN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 MBpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE ACHCTBHIE
Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. ' MAPOIIN3 CIIOKHBIX
a¢upoB

26 Kupsr: runponus, NpuMEeHEHHE,
Ouo0ruYecKas poib )KUPOB
VYTrieBoibl: coCcTaB, KiacCU(pUKAIHS.

27 Baxnelime npencraBuTeNnu: ritoKo3a,
¢bpykTo3a, caxaposa

)% Kpaxman u nemntono3a kak IpupoHbIe
MOJIUMEPBI
KonTponbHas pabota no pazaeny

29 «Kucnopoacoaep:xaiiyue opraHu4ecKue
COEJIMHEHU S

30 AMUHBI: METHUIAMHUH Y aHUJIUH
AMUHOKHCTIOTHI KaK aMpOTepHbIC

31 OpraHUYeCKHUE COCTUHEHUS, UX
ouonornyeckoe 3HaueHue. IlenTuan

1 benku xak npupoaHbie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




OCHOBHBIE TTIOHSATHSA XUMHHI

33 BBICOKOMOJIEKYJISIPHBIX COSUHEHUN !
OcHOBHbIE METO/IbI CHHTE3a
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUH. 1
[TnacTmacchel, kKaydykH, BOJOKHA
OBULIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

XUMUYECKUH 3JIEMEHT. ATOM.
DJeKTpoHHas KOH(UTYpaLns aTOMOB

[Tepuonuueckuii 3akoH u Ilepuoguueckas
cucreMa XuMHueckux sementos /1. U.
Memnneneesa, X CBsI3b C COBPEMEHHOMN
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XMUMHYECKHX DJIEMEHTOB U X COEIUHEHUN
10 TPYIIAaM U Iepuoaam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumudeckux anemenToB [[.. MeHnieneeBa
B pa3BUTHHU HAYKU

CrpoeHue BeniecTBa. XuMuU4ecKas CBs3b,
e€ BU/IbI; MEXaHU3MBbl 00pa30BaHUs
KOBAJICHTHOM CBA3U. BopopoHas cBsA3b

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIBHOCTb.
Crenenb okucieHus. BemiecTra
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

IMTonarue o JUCIICPCHBIX CUCTEMAX.

HctuHHBIEC M KOJUIOUIHBIE pacCTBOPHI.
MaccoBas m0J1s BeIleCTBa B pacTBOpC




10

Knaccudukanus u HoMeHKIaTypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas CBsI3b HEOPTrAHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB

Knaccudukanmst XaMUYeCKuX peakiuii B
HEOPraHWYECKON U OPraHUYECKON XHUMUH.
3aKOH COXpaHEHMsI MAaCChl BELLIECTB; 3aKOH
COXpaHEHHUs U IPEBPAILCHUS] SHEPTUU NTPU
XUMHUYECKHUX PEAKLMSIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XHUMHUECKOE paBHOBECHE

[IpakTuueckas padora Ne 1. «Bnusiaue

pa3InyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DNeKTpOoINTHYECKAas TUCCOIHALIHSL.
[TonsiTue o Bonopoanom nokasatesne (pH)
pactBopa. Peakunm nonnoro oomeHa.
['maponu3 opraHuvecKkux u
HEOpPraHMYECKUX BEIIECTB

12

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxuuu. [TonsaTue 00 anexrponuse
pacIIaBoB ¥ pacTBOPOB COJIEH

13

14

KoHnTtposbHas paboTa mo pazaeny
«Teoperndeckre OCHOBBI XUMUW))

MerTansl, uX MOJIOKEHHE B
[Teproauueckoi cUCTEME XUMHYECKHIX
anemenToB 1. . MenneneeBa u
0COOEHHOCTH CTpOeHHUs aToMOB. O01IHEe
(bu3HYecKre CBONCTBAa METAJLIOB




15

16

CruiaBbl METAIJIOB. DJIEKTPOXUMUYECKUI
PAI HAIIPSKEHUN METaJIOB
XUMHYECKHE CBOMCTBA BaAXKHEHIIINX
METaJUIOB (HATPHH, KU, KaIbIUH,
MarHui, aIIOMUHUAN) U UX COSAUHEHUHN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COeTUHEHUN

18

19

20

XuMHYeCcKHe CBOMCTBA IIMHKA, JKene3a U uX
COeTUHEHUN

[TpakTuueckas pabota Ne 2. "Pemienue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
«Mertamb»"

Hewmer aJlJIbl, UX ITOJIOKCHUC B
[lepuoauueckoit cucreMe XMMUYECKUX
aneMenToB . 1. MenneneeBa u
OCOOCHHOCTH CTPOCHHUS aTOMOB

21

du3nuecKkre CBONCTBa HEMETAIIIOB.
AnoTponusi HEeMETauIoB (Ha IpUMEpe
KHUCTIOpoJia, cephl, hocdopa u yriaeposaa)

22

23

24

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COeIMHEHUH

XuMHUecKue cBoiicTBa a3oTta, ¢pochopa u
UX COeOUHEHUU

XHUMHUYECKUE CBOMCTBA yIiaepoaa, KpEMHUS
U UX COSTUHECHUN

25

[IpruMeHeHrne BaXKHEUIIINX HEMETAIUIOB U UX
COEeTUHEHNN




26

27

28

O0001eHre U cUcTEMAaTU3ALMS 3HAHUI 110
Teme «HemeTamner». Beraucinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI
[Tpaktuueckas padora Ne 3. «Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME
"Hemeraminl"»

KoHTposbHas pabota 1mo Temam
«Mertannei» u «HemMmeTanab

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYECKHE OCHOBAHUS

30

31

32

33

AmboTepHbIe HEOPTaHUIECKUE U
OpraHUYeCcKHe coeAuHeHus. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEIICCTB

Ponp xuMmuu B 00ecIieueHuH
9KOJIOTHYECKOH, SHEPreTHIeCKON U
MUIIEBON 0€30MacCHOCTH, Pa3BUTHHI
MCIUIIUHBI

[TpencraBienus o0 0OIMMX HAYYHBIX
NPUHIUIAX POMBIIUIEHHOTO NOTY4YEeHUs
BaKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPUAJTIOB

34

XHUMHS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34







YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30OBATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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