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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XuMuu Ha ypOBHE CpeAHero olmiero oOpa3oBaHus pa3paboTaHa Ha
ocHoBe DenepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6pa3oBaHuH B
Poccuiickoit ®enepauuun», TpeOoBaHMII K pe3yiapTaTaM OCBOEHHS (enepaibHOR
oOpaszoBaTenbHOM TporpaMmbl  cpeaHero obmero oopazoBanus (DPOII  COO),
npencraBieHHbIX B DenepanbHOM rocyaapcTBeHHOM oOpa3oBatenbHoM ctangapte COO,
¢ yuérom KoHuenuuu npenojiaBanus y4eOHOro npeamera «XuMus» B 00pa3oBaTeIbHbIX
opranm3anusix Poccuiickoii ®enepainu, peaqu3ylONIMX OCHOBHBbIE 00pa3oBaTENIbHbBIC
IPOrpaMMBbl, U OCHOBHBIX MOJ0XkeHuM «CTpaTeruu pa3BuTHs BocniuTanusi B Poccuiickoit
Oenepaunu Ha nepuon 10 2025 roxa» (Pacnopsbxkenue IlpaButensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIXOJIOB K pa3pabOTKe MPOrpaMMbl 10 XUMHUH, K OMPEEICHUIO 00Ien
CTpaTeruu OOydYeHHUs, BOCHUTAHHUS M Pa3BUTUS OOYUYaIOIIMXCS CPEICTBAMU Yy4eOHOTO
npeamera «Xumus» a1 10-11  kmaccoB Ha  0a30BOM  ypOBHE  COCTaBHIJIM
koHuentyanpHele mnojoxkeHus @OIOC COO o B3auMOOOYCIOBIEHHOCTH IEJieH,
Collep)KaHMsI, pe3ylIbTaTOB OOy4YeHuss W TpeOOBaHUN K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XuMuyeckoe 00pazoBaHUE, IMOJYy4aeMOE€ BBIMTYCKHHKaMH oO01Ieo0pa3oBaTeIbHON
OpraHu3alluy, SBISETCS HEOThEMJIEMOM YacThi0 UX 00pa3oBaHHOCTH. OHO CIYKHUT
3aBEpIIAIOLIUM 3TallOM pealu3aldd Ha COOTBETCTBYIOLEM €My Oa30BOM ypOBHE
KITFOUEBBIX IIEHHOCTEH, MPUCYIIUX 1IETOCTHON CHCTEME XMMHYECKOT0 00pa3oBaHus. JTU
LEHHOCTHU KAacaroTCsl MO3HAHMWsS 3aKOHOB MPUPOJbI, (OPMUPOBAHHUS MHUPOBO33PEHUS U
oOmieil KynbTypbl 4YeJOBEKa, a TaKKe HKOJIOTHYECKM OOOCHOBAHHOTO OTHOIICHHUS K
CBOEMY 3J0pPOBBIO U MpUPOAHOM cpene. Peanmusyercs xumuueckoe oOpa3zoBaHuE
oOydJalmuxcsi Ha YpPOBHE CpenHero oOmiero oOpa3oBaHUs CpeACTBAMHU Y4eOHOTO
npenMera « XuMus», CoJAepKaHue U MOCTPOEHUE KOTOPOTO OIpPEAENIEHbl B IPOrpaMMe 10
XUMUU € Y4€TOM crneuu(UKH HayKd XUMHM, €€ 3HaueHHs] B MO3HAHWM NPHUPOJABI U B
MaTepUaJbHOM JKM3HM OOIIECTBa, a TakkKe C Y4€ToM OOHIMX IeNeil U NPHUHIIMIIOB,
XapaKTePU3YIOUINX COBPEMEHHOE COCTOSIHHE CUCTEMBI CPEeIHEro 001ero oopa3oBaHust B
Poccuiickoit deaepanuu.

XuMHUSL Kak 3JEMEHT CHCTEMBbl E€CTECTBEHHBIX HayK Hrpaer ocoOyio pojb B
COBPEMEHHON LMBMUIIM3ALMM, B CO3JaHUM HOBOW 0a3bl MaTepuanbHOW KynbTypbl. OHa
BHOCHT CBOIl BKJIaJl B ((OPMUPOBAHUE PALMOHAILHOIO HAYYHOTO MBIIIUICHUS, B CO3JaHNE
LEJIOCTHOTO TMpPEACTAaBICHUS 00 OKpYXaroluleM MHpe Kak O €JUHCTBE MPUPOIbl U
4eJoBeKa, KOTOpoe (QOpMHpYeTCs B XMMHM Ha OCHOBE MOHHMMAHHUS BEIIECTBEHHOTO
COCTaBa OKPY’KAIOIIETO MHPA, OCO3HAHUS B3aMMOCBSI3U MEXIY CTPOEHUEM BEUIECTB, MX
CBOMCTBAMHU M BO3MOXHBIMH 0OJIACTSIMH MTPUMEHEHUS.

TecHO B3aUMOJAEWUCTBYSl C JPYrUMHU E€CTECTBEHHBIMM HAayKaMH, XHMHS cTaja
HEOTHEMJIEMON YacTbI0O MUPOBOM KYJIbTYPhl, HEOOXOAUMBIM YCIOBHUEM YCIEIIHOTO TPy
U KM3HU KaXJ0ro uieHa obmectBa. CoBpeMeHHasi XUMHUS Kak HayKa co3uaTesibHas, KaK
HayKa BBICOKMX TEXHOJIOTUH HampaBlIeHa Ha peUIeHHe TIJI00aJbHBIX MpodsieM



YCTOMYMBOTO pPa3BUTHs 4YEJIOBEYECTBA — CBHIPbEBOM, DJHEPreTHYECKOH, IUIIEBOM,
HKOJIOTUYECKOHN 0€30IaCHOCTH U OXPAHBI 3/10POBBSI.

B coorBerctBUM ¢ OOmMMMHM ULEIAMU M HPUHOUIAMH CPEAHETO OOILEro
oOpas3oBaHusi cojepxanue npeamera «Xumus» (10-11 kmaccsl, 0a30BBI ypOBEHb
U3YYEHMS]) OPUEHTHPOBAHO MPEUMMYLIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY
o0yyaromuxcsi, HeOOXOIUMYI0O MM Ul BBIPaOOTKH MHUPOBO33PEHUECKUX OPHUEHTHUPOB,
YCHEIIHOTO BKJIIOYEHHSI B JKU3Hb COLIMyMa, NMPOAOLKEHHsS] 0Opa3oBaHUS B Pa3IMYHBIX
00J1acTsAX, HE CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocTaBisiroliiMu npeameTa « XuMush SBISAI0TCs 0a30Bble Kypebl — «Opranndeckas
xuMus» U «OOIas 1 HeOpraHUYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKW: CHUCTEMAa 3HAHUM IO HEOPraHUYECKOMH
XUMUU (C BKJIIOYEHUEM 3HaHMW U3 O0OwEell XUMUM) U OpPraHUYECKOW XHMMH.
®dopmHupoBaHHWE MAHHOW CHCTEMBl 3HAHUN NpPU HU3YYEHHH IpeaMeTra oOecredyrBacT
BO3MO>KHOCTb PACCMOTPEHHUSI BCETO MHOI000pa3usi BELIECTB HA OCHOBE OOILIUX MOHSATHH,
3aKOHOB Y TEOPUN XUMHH.

CtpykTypa conepxkaHusi KypcoB — «OpraHumdeckas xumus» u «OOmas u
HeopraHuyeckast XuMus» c(hopMHpOBaHa B IpOrpaMMe IO XMMUU HA OCHOBE CUCTEMHOTI'O
HOJX0/a K U3YUYEHHUIO y4eOHOro MaTepuaia 1 00ycI0BIeHa UCTOPHUUECKH OOOCHOBAaHHBIM
pa3BUTHEM 3HAHMW Ha OINpEeAeNIEHHbIX TEOPEeTUYECKUX YpoBHsAX. Tak, B Kypce
OpraHMYECKOd XMMHMH BELIECTBA PAaCCMATPHUBAIOTCA Ha YPOBHE KJIACCHYECKOW TEOpUU
CTPOEHUSl OpPraHMYECKUX COEAMHEHHH, a TakKe Ha YPOBHE CTEPEOXMMUYECKUX U
AJIEKTPOHHBIX MPEJCTaBIEHUN O CTpoeHUHU BemiecTB. CBefeHUsI 00 M3yyaeMbIX B Kypce
BELIECTBAX JalOTCSl B Pa3BUTUU — OT YIJIEBOJOPOAOB JI0 CIOXHBIX OHOJOTMYECKU
aKTUBHBIX COeIuHEHUWH. B Kypce opraHMdeckodl XHMHH TIOJY4YarOT pa3BUTHUE
chopmMupoBaHHBIE Ha YPOBHE OCHOBHOTO o0OIero oOpa3oBaHHUsS IE€pBOHAYaTILHBIE
OpPEJCTAaBICHUSI O XUMHUYECKOH CBs3M, KIacCU(PUKAIMOHHBIX MpPHU3HAKaX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOCHUSI, 0 XUMUYECKOMN peaKIiH.

[Ton HOBBIM yriom 3peHHss B mpeaMere «XuMus» 0a30BOro  ypOBHS
paccmaTpuBaeTCcsl M3yYEHHbII Ha yYpOBHE OCHOBHOTO oOmiero oOpa3oBaHus
TEOPETHUYECKUIl MaTepual U (aKTOJOTHUYECKHE CBEICHHUS O BEIIECTBAX M XUMHUYECKOU
peakuuu. Tak, B 4aCTHOCTH, B Kypce «OO011ast 1 HeopraHudeckasi XMMHs» 00y4yaromumcs
IPEIOCTABIISIETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHUE IIEPUOJUYECKOrO 3aKOHa C
OOLIETEOPETUYECKMX W METOJOJOTMYECKUX TMO3MIMM, TIIy0Ke MOHSATh HCTOPUYECKOE
W3MeHeHne (YHKIMKA 53TOro 3akoHa — OT o0oOmarme g0 OOBsACHSIONEH |
MIPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMN O BaKHEHIIMX BelIeCTBaX, MX COCTaBe, CTPOCHUH,
CBOMCTBaX M NPHUMEHEHHH, a TaKKE O XUMHUYECKUX PpEAKIMIX, HUX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTEeKaHUs JomoiHseTcss B Kypcax 10 u 11 kmaccoB snemeHTaMu
COJIEpP>KaHMSI, UMEIOIIMMHU KYJIbTYPOJOTUYECKUN M NMPUKIAAHONW XapakTep. OTH 3HaHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMUMHH C JPYTMMH HayKaMH, PacKpbIBalOT €&
pOJb B TO3HABATENbHOM M TPAKTUYECKON JNEATEIBHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBAKEHUS K MPOLECCY TBOPUECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX
NPUTIOKEHU XUMHUH, TOMOTAIOT BBITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO U



JMYHOCTHO 3HAYMMBIX MpoOJjemMax, CBSI3aHHBIX C XMMHEH, KPUTUYECKH OCMBICIMBATH
UH(GOPMALIUIO U TPUMEHSTH €€ JJIs MOMOJIHEHUS 3HAaHUH, PEeIIEHUs] HHTEIEKTYalIbHbIX U
AKCIIEPUMEHTAIBHBIX HCCIEAOBATENbCKUX 3a/ady. B 1enom coaepkanue y4deOHOTO
npeaMera «XuMuUs» JAHHOTO YPOBHSI M3YYEHHs] OPMEHTHUPOBAHO Ha (popmupoBaHuE Yy
00y4Yarouxcss MUPOBO33PEHUYECKONW OCHOBBI JJIsi TOHUMaHUS (HUITOCOPCKUX HIEH, TAKUX
KaK: MaTepHaJlbHO€  E€IMHCTBO  HEOPraHMYECKOr0 W  OpPraHUYEeCKOro  MHpa,
00YCJIOBJICHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U CTPOCHHEM, II03HABAEMOCTh
NPUPOJHBIX SBJICHUM MyTEM SKCIEPUMEHTa U PEUICHUs] MPOTUBOPEUUN MEXKIY HOBBIMU
dbakTaMu M TEOPETUYECKUMH TMPEANOChUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUH
HKOJIOTMUECKHX MpoOiieM, a Takke MpolieM cOepekeHHs] SHEPreTUYECKUX PEeCypCoB,
CBIPbsI, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTE€pUAJIOB.

B mutane pemieHus 3amad BOCIUTAHUS, PA3BUTHS U COLMANU3ANUUA OOYyYaArOIIUXCS
MPUHSATHIE TPOTPAMMOM 110 XUMUH MOAXO/bI K OMPEICIICHUIO COACPKAHUS U MOCTPOCHUS
npeaMera MpeaycMaTpuBalOT (opMHUpOBaHHE YHHMBEpPCAJIbHBIX Y4YEOHBIX JIEHCTBUH,
UMEIOIMMX 0a30BO€ 3HAUYCHHE JJIs PA3IMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poOeM,
MOMCKa, aHanu3a M 00paboTku MHMOpPMALUKH, HEOOXOAUMBIX JJIs MPHUOOPETEHHUS OIbBITA
MPaKTUYECKOM U HUCCIEAOBATEIBCKON MAESITEIHHOCTH, 3aHUMAIOIICH Ba)KHOE MECTO B
MO3HAHUU XUMUHU.

B nmpakTuke mpenojaBaHusi XUMHH KaKk Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHusi, TaK U Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUs, MPU OIpeEICIICHUN
COJIEp)KATEIbHON  XapaKTepUCTHKUA IeJed HM3y4eHHs TpeaMeTa HampaBICHHEM
MEPBOCTENIEHHON 3HAYMMOCTH TPAAUIMOHHO TPU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHAYECKOW HayKd Kak oOOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NESITENbHOCTH 4YelIOBEKa M KaK OJHOT0 M3 KOMIIOHEHTOB MHPOBOM KynbTypbl. C
METOJAMYECKON TOYKU 3PEHUSI TAKOU MOAXO0J K OMPEACIICHUIO IIeJIe N3yueHus MpeaMeTa
SIBIISICTCS BIIOJTHE OIIPABJIAHHBIM.

CoryiacHO TaHHOW TOYKE 3PEHHUS TJIABHBIMU LEJAMH U3YUYEHUS TIpeaAMeTa « XUMUS»
Ha 6a30BoM ypoBHe (10 —11 ki1.) sBASIOTCS:

e (GopMHpPOBAHHE CUCTEMbl XHUMHYECKHUX 3HAHHMK KaK Ba)KHEHIIECH cocTaBisiomen
€CTECTBEHHO-HaYyYHOM KapTUHBI MHpa, B OCHOBE KOTOPOH JeXaT KIIOUEBbIC
MOHATHUA, (PyHIaMEHTAIbHBIC 3aKOHBI U TEOPUU XUMHH, OCBOCHHUE SI3bIKA HAYKH,
YCBOCHHE U MMOHUMAaHHUE CYITHOCTU JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUECKOTO
XapakTepa, O3HAKOMJICHHE C UCTOPUEH UX Pa3BUTUS U CTAHOBIICHHUSI;

e (opMHpOBaHHE W pa3BUTHUE TMPEJICTABICHUN O HAay4YHBIX METOJaX IO3HAHUS
BCIIECTB M XUMHYECKUX PEaKIHUi, HEOOXOMMMBIX ISl MPHOOPETEHUS YMEHUM
OpUEHTUPOBATHCS B MUPE BEIIECTB M XUMUYECKUX SIBJICHUH, HMEIOIUX MECTO B
MpUPO/Ie, B TPAKTUUECKOM U MOBCETHEBHOM KU3HU,

® pa3BUTHE YMEHHI W CIOCOOOB JEATEIBbHOCTH, CBSI3aHHBIX C HAOIIOJCHHEM U
00BSICHEHHEM XHMHUYECKOTO IKCIIEPUMEHTa, COOIOICHHEM TIpaBUil 0€30MacHOro
oOpalleHus ¢ BEeIIeCTBaMHU.

Hapsiny ¢ »Tum, conmepkaTeinbHas XapaKTEpPUCTUKA IeJed M 3aJady HU3y4YCHHS
npenMera B MporpaMMe MO XMMHHM YTOYHEHa W CKOPPEKTHPOBaHA B COOTBETCTBHH C



HOBBIMHM TPHOPUTETAMU B CHCTeMe cpeAHero obmiero obpasoBaHus. CerogHs B
NpernojjaBaHuu XUMHUHU B OOJIbIIEH CTENEeHH OTAAETCA MPEANOYTeHHE MNPAKTUYECKON
KOMIIOHEHTE COJEpKaHUsl OOYy4YEeHMs, OPUEHTHUPOBAHHOM HA MOJTOTOBKY BBIITYCKHHMKA
oOmieo0pa3oBaTeIbHONM ~ OpraHW3allid, BJAJACIOIIET0 HE Ha0oOpoM 3HaHUU, a
(YHKIMOHAIBHOM TIpaMOTHOCTBIO, TO €CTh CIOCOO0AMH W yMEHHUSIMH aKTHBHOTO
MOJIYUYCHHUS 3HAHUN U MPUMEHEHHUS WX B PEATbHOM KU3HU ISl PEIICHUs MPaKTHUYECKUX
3ajay.

B cBsi3u ¢ 9TUM Npu U3yYEHUHU MpeaMeTa «XUMHUsS» JOMHHHPYIOIIee 3HAuYeHUe
IpUOOPETAIOT TaKHUE 1IN U 33741, KaK:

afgantanus OO0y4aroluxcs K YCIOBUSM JIUHAMHUYHO pPAa3BUBAIOIIETOCS MHpA,
(opMHpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYAlUsIX, CBA3aHHBIX C BEIIECTBAMM U UX IPUMEHEHUEM;

dbopMupoBaHe y 00yYaIOIMIUXCS KIFOUEBBIX HABBIKOB (KIIOUYEBBIX KOMIIETEHIINIA),
UMEIOIUX YHUBEPCAJTIbHOE 3HAUYE€HHUE AJI1 PA3NMYHBIX BUJOB JIEATEIBHOCTU: PEIICHUS
npoOjeM, TIOMCKa, aHanmu3a MW 00paboTKM HH(POPMAIMH, HEOOXOIUMBIX IS
NPUOOPETEHUS ONBITA JIEATEIBHOCTH, KOTOpas 3aHUMAaeT Ba)XKHOE MECTO B IMO3HAHUU
XUMHH, a TaKXKe JUIsl OLUEHKU C TO3MIMI SKOJOTHYECKOM Oe30macHOCTH XapakTepa
BJIMSHUSL BELIECTB W XUMHUYECKUX IMPOIIECCOB HA OPraHHU3M YeJIOBEKa U TMPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATEIbHBIX MHTEPECOB, WHTEUIEKTYalIbHBIX M TBOPYECKHX
crocoOHocTel O00YyYaroMIMXCs: CIMOCOOHOCTH CaMOCTOSTENBHO MPUOOpeTaTh HOBBIE
3HaHMUS 10 XWMHHU B COOTBETCTBMM C JKM3HEHHBIMH IMOTPEOHOCTSIMHU, HCHOJIb30BATh
COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH JIJIsl TOMCKA U aHalln3a y4eOHOM 1 Hay4YHO-
NOMYJISIPHON MHPOPMALIMH XUMUYECKOTO COAEPKaHNUS;

dopMHupoBaHHE W pa3BUTHE Yy OOYYAIOMIMXCS ACCOIMATUBHOTO U JIOTUYECKOTO
MBIIJICHUS, HAONIOAATENbHOCTH, COOPaHHOCTH, AKKYpPAaTHOCTH, KOTOpbleé OCOOEHHO
HEOOXOMMBbI, B YAaCTHOCTH, NpHU IUIAHUPOBAHUUW U TIPOBEJACHUU XHUMUYECKOTO
AKCIIEPUMEHTA;

BOCIUTaHUE Y 00y4aronuxcs yoekIEHHOCTH B TYMaHHUCTUYECKOW HAIPaBICHHOCTH
XUMHUHM, €€ BaXXHOM pOMM B pEUIEHUH TIJI00aNbHBIX MpoOJeM paluOHAIBHOTO
IPUPOIONOIB30BAHMS, TIONOJHEHHUST JHEPreTHMUECKUX PECYpCOB UM COXpPaHEHHS
IPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTH OEpEeKHOro OTHOUIEHHUS K
OpUPOJIE W CBOEMY 3JI0POBbIO, a TakXe MPHUOOPETEeHHsS OIbITa HCIOJIb30BAHUS
MOJIYYCHHBIX 3HAHWH JJIi IPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUSX, CBS3aHHBIX C
XUMUYECKUMU SIBICHUSIMHU.

B yuebHOM mutane cpemHero obmero oOpa3oBaHMs NpeaMeT «XHUMHUsS» 0a30BOTO
YPOBHS BXOJIUT B COCTaB MpeaMeTHOM obnactu «EcTecTBeHHO-HayYHbIE IPEAMETHI».

OOmee 4MCIO 4acoB, OTBEACHHBIX IS HM3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero obimiero obpasoBanus, cocrapiser 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kinacce — 34 gaca (1 yac B Heeno).



COJAEPKAHUE OBYYEHUA

10 KJTACC
OPITAHUYECKASA XUMUA

TeopeTnvyeckre OCHOBBI OPraHUYeCKOM XUMHUH

[IpenMer opraHM4eckoil XHMMHH: €€ BO3HMKHOBEHHWE, DAa3BUTHUE W 3HAYCHUE B
NOJIyYEHUH HOBBIX BEIIECTB U MaTepuajoB. Teopus CTPOCHHS OPraHUYECKUX
coequHeHuid A. M. BbyrtnepoBa, €€ OcHOBHbIE NOJOXKeHHUS. CTpyKTypHBIE (POPMYIIbI
OpraHMYecKuX BewlecTB. ['omororusi, usomepus. XUMHUYECKasi CBSA3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenue o KinaccupUKaUuMuM oOpraHudeckux BemecTtB. Homenknatypa
OpPraHWYeCKUX COEAMHEHUHU (CHCTeMaThyecKas)) U TPUBUAIbHbIE HA3BAHUS BaKHEHIIMX
IPEeICTaBUTENIEH KIIACCOB OPraHNYECKUX BEILIECTB.

OKCHEpUMEHTAJIbHbIE METOAbl M3YyYEHHs BEIIECTB M MX IPEBPAILEHUN:
O3HAaKOMJIEHHE ¢ oOpa3llaMyd OpPraHMYECKHX BEIIECTB M MaTepHalaMd Ha HMX OCHOBE,
MOJICJIUPOBAHNE MOJIEKYJ] OpraHMYeCKUX BEIIEeCTB, HaOIIOAEHHEe U  OMMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILIEHUIO OPIrAHUYECKUX BEILECTB MIPU HArpeBaHUU
(nmnaBieHue, 0OyrIMBaHUE U TOPEHHUE).

YriaeBoaopoasl

ATKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHM psia. MeTaH U 3TaH — MPOCTEHIINeE
NPEICTAaBUTEIN AJIKAHOB: (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (pEaKIUU 3aMEUICHUS U
TOPEHMS ), HAXOXKIECHUE B IPUPOJE, IOTYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOEHHE, TOMOJOTHYECKUH psiA. OTWIEH M HPONWIEH —
IpOCTENIINe NPEJCTaBUTEIN AIKEHOB: (U3NYECKHEe U XMMHUYECKHUE CBOWCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALMU, OKUCICHUS U TOJIUMEpPU3ALNH),
NIOJIyYE€HUE U IPUMEHEHHUE.

Ankanuensl: OyrtaaueH-1,3 u MetunOyraaueH-1,3: cTpoeHHe, BaKHEHIINE
XMMHMUYECKHE CBOMCTBA (peakuus noanMepusannn). Iloayuyenne CHHTETHYECKOrO KayyyKa
U PE3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTMYECKUI DPsii. ALETHIIEH —
NPOCTEHIINI MpPeCTaBUTENb AJIKHUHOB: COCTaB, CTPOCHHE, (PU3NYECKUE U XUMHUYECKUE
CBOMCTBA (peakuuMu THAPUPOBAHUSA, TAJIOTEHUPOBAaHMS, TUApPATallUd, TOPEHNUs),
MOJIyY€HUE U IPUMEHEHHE.

Apensl. benson: cocras, cTpoeHne, GU3NUECKHE U XUMUUYECKUE CBOWCTBA (peakuu
raJIOTEHUPOBAaHUS W HUTPOBAHMS), MOJIYyYEHUE W TpUMEHeHue. Joayon: cocmas,
cmpoenue, @Quauueckue U XuMuuecKue CcoUCmea (peakyuu 2ano2eHuUposaHuss U
HUMpPOBaHus), noryyenue u npumeHnenue. TOKCUYHOCTb apeHOB. ['eHeTHMYecKass CBA3b
MEX1y yTIeBOJIOpOAaMH, MPUHAAJICKAIIMMH K Pa3IMYHbIM KJIaCCaM.

[TpupoaHbIe UCTOYHUKH YTIIEBOAOPOAOB. [IpuponHbIii ra3 u momyTHbIE HEPTIHBIE
ra3el. HedTp 1 e€ npoucxoxaenue. Crnoco6sl nepepaboTku HeTH: MEeperoHka, KPeKUHT
(TepMuueckuii, KartamuTuuyeckuii), mnuponus. Ilpoayktel mnepepa®oTku HedTH, HX
NpPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMmMeHHBIH yroib M HPOAYKTHI €ro
nepepadOoTKH.



OKCNIEpUMEHTAIbHBIE  METOJIbl HM3Y4YEHHUsI BEIIECTB M WX IPEBPAIICHUN:
O3HaKOMJICHHE C oOpasliaMu IJjIacTMacc, KaydyKoB M Pe3uHbI, Kouiekiuu «HedpTs» u
«YTONb», MOJEIUPOBAHUE MOJEKYJ YIIIEBOAOPOAOB H©  TallOr€HONPOU3BOJHBIX,
MIPOBEACHUE IPAKTUYECKON paOOThI: MOTyUYCHHE STUIICHA U U3yUYCHHUE €TO CBOMCTB.

Pacuérnrlie 3amaun.

Boruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00b€Ma, KOJIUYECTBA
UCXOJHOTO BEIIECTBA WM MNPOAYKTa pEaKUUH [0 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

Kucaopoacoaep:kamme opranuieckue coeinHeHUs1

[IpenensHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJ: CTPOEHUE, (PU3ndecKue u
XUMHUYECKHE CBOMCTBA (pE€akUMM C aKTHUBHBIMM METAJUIAMH, TaJOr€HOBOJOPOJAMH,
ropeHue), npuMeHenue. BomopoaHble cBSi3M MEXAy MOJEKylaMu chupToB. [leiicTBue
METaHOJIa ¥ 3TaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoOroaTOMHBIE CIIUPTHI. DTUICHTIUKOIb U TIULEPUH: CTpOCHHE, (PU3UYECKHe U
XUMHUYECKHE CBOWCTBA (B3aMMOJEICTBUE CO IIETOYHBIMH METAJUIAaMH, KauyeCTBEHHas
peaxiusi Ha MHOTOAaTOMHBIE CIUpThl). [leficTBue Ha opranusm uenoBeka. [IpuMenenue
[JIMLEPUHA U STUIEHTJIUKOJIS.

®DeHOo: CTPOCHHE MOJIEKYIBI, (PU3MUEeCKHe U XMMHYECKHe CBOWCTBA. TOKCHYHOCTh
¢denona. Ilpumenenue denona.

Anpaerunpl U kemownsl. QopManbAETH, alleTAIbICTHII: CTpOeHue, (pusndeckue u
XUMUYECKHE CBOMCTBA (pEaKIMUd OKHUCJICHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIC
peaxiumn), moxy4eHue u NpuMeHeHue.

OnHOOCHOBHBIE TpeAeNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuUHAs M YKCyCHas
KHUCTIOTHI: CTpOeHUE, GU3NUECKHe U XUMUYECKHEe CBOMCTBA (CBOICTBA, OOIIHe /7S Kilacca
KHUCIIOT, peaknus JTepudukanuu), noaydeHue u mnpumeHeHue. CreapuHoBas U
OJIEMHOBAsI KUCJIOTHI KaK MPEACTABUTENN BHICIIUX KapOOHOBBIX KHCIIOT. Mblla Kak COIU
BBICIITUX KAPOOHOBBIX KUCJIOT, UX MOIOIIEE JCHCTBHE.

Crnoxuble 3(pupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHCIOT. ['MAPONM3 CIIOXKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupoB. buonoruyeckas posib KHUPOB.

VYrneBoasl: cocTaB, KiacCU(pUKAIUS YTIIEBOJOB (MOHO-, TU- WM TOJHCAXapHJbI).
['mroko3a — mpocTelnii MOHOCcaxapHl: OCOOEHHOCTH CTPOECHUS MOJIEKYJIbl, (PU3nUYecKue
U XUMHYECKHE CBoMcTBa (B3aumojeiictBue ¢ ruapokcugoM wmeau(ll), okucienue
aMMMAYHBIM pacTBOpoM okcuaa cepebdpa(l), BoccTaHOBIEHUE, OpOXKEHUE TIFOKO3BI),
HAXO0XJICHHUE B MIPUPOJIE, MPUMEHEHHUE, Ononorudeckas posb. PotocunTtes. PpykTo3a Kak
M30MEP IIIFOKO3BI.

Kpaxman u nemnono3a Kak MpupojHble monumepbl. CTpoeHue Kpaxmana u
1esut01036l. PU3NYECKUe U XMMHUUECKHE CBOMCTBA Kpaxmania (TUIpOJIn3, KAYeCTBEHHAs
peaKIus C HOJIOM).

OKCIEPUMEHTANIbHBIE ~METOJbl HM3Y4YEHHUS BEIIECTB M UX MPEBpPAILICHHI:
npoBeJ/ieHue, HAOII0IeHUE U ONKMCaHUEe AEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE CIHUPTOB,
KaueCTBEHHBIE PEAKI[MU OJHOATOMHBIX CHUPTOB (OKHUCIIeHHE 3TaHoa okcuaoM meau(1l)),
MHOTOaTOMHBIX CHUPTOB (B3auMojelcTBUE TiuuepuHa c ruapokcuaoM wmeau(Il)),
abJIETUIOB (OKUCIICHHE aMMHAauYHBIM pacTBOpoM okcuaa cepebpa(l) m rumpokcumom



meau(Il), B3aumoneiicTBue Kpaxmaia C HMOJOM), IPOBEJEHUE MPAKTUUYECKOW pabOThI:
CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI.

Pacuérnebie 3anaumn.

Brruncnenuss mo ypaBHEHUI0O XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOIMYeCTBa
UCXOJHOTO BEIECTBA WM MPOAYKTa pEaKkUUd IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIUN).

A3oTcozepKaliyue OpraHu4ecKiue COeJUHEHMS.

AMUHOKHCTIOTBI Kak aM@oTepHble OpraHuyeckue coefuHeHus. Duznueckue U
XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT (HAa MpUMeEpe TIUIKHA). buogoruueckoe 3HaUeHUE
aMUHOKHCIIOT. [lenTuapbr.

benku Kkak mnOpuUpOJHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. llepBuuHas,
BTOpUYHAS U TPETUYHAsI CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OENKOB: TUIPOIIU3,
JeHaTypalus, KaYeCTBEHHbIE PEaKIUU Ha OEIIKH.

OKCIEpUMEHTANIbHBIE METOAbl HM3YYEHHMS BEIIECTB M MX M[PEBPAILLICHUI:
HAOJIIOJICHUE M OIMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: JIeHAaTypauus OEJIKOB MpHU
HArpeBaHUU, [[BETHBIE PEAKIIUU OCIIKOB.

BbicokomoieKky asipHbIe COeIMHEHUS

OCHOBHbIE TOHSTHS XHMHH BBICOKOMOJIEKYJISIDHBIX COEJUHEHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BE€HO, CTETIEHb MOJUMEPHU3ALIUH, CPEIHAS MOJIEKYJIsIpHAs Macca.
OCHOBHBIE METO/IbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — IMOJMMEpPHU3alus U
MOJIMKOHICHCALIHSL.

OKCINEpUMEHTANIbHBIE METOAbl HM3Y4YEHHUS BEIIECTB M UX IMPEBpAILCHHI:
O3HAKOMJIEHHE C O00pa3namMu HOPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanusa MexnpeIMETHBIX CBS3€l MPU M3YyYEHUHM OpraHuYeckod xumuu B 10
KJIacCe OCYILIECTBISETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-Hay4YHBIX
NOHATUM, TaK W IOHATUH, SBISIOIIMXCS CHCTEMHBIMU JUISl OTAEJIBHBIX IPEIMETOB
€CTECTBEHHO-HAyYHOTO IUKJIA.

OOume ecTecTBEHHO-HAy4YHbIE TIOHATHUS: SBJICHHWE, HAY4HbIH (akT, TUmoresa,
3aKOH, TEOpus, aHaJlu3, CHUHTE3, Kiaccu(dukanus, MNepUOJAUYHOCTb, HaAONIOACHHE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIETUPOBAaHNUE.

®duszuka: MaTtepus, SHEpPrus, Macca, aToM, AJIEKTPOH, MOJEKYJa, SHEPreTHYeCKUil
YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, (PU3UYECKHE
BEJIMYMHBI ¥ €IMHULIBI UX U3MEPEHUSI.

buonorus: knerka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B OpraHU3ME,
¢dorocuHTe3, OUOIOTUYECKU AKTHUBHBIE BEIIEeCTBA (OCJIKH, YTIEBOIbI, )KUPHI, PEPMEHTHI).

['eorpacdus: mMuHepanbl, TOpPHbIE TOPOJIbI, IOJIE3HbIE HCKOIMAeMble, TOIUIMBO,
peECYpCHL.

TexHonorus:: MuuieBble MPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHMS, MOIOIINE
CpEIICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE MpEnaparbl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKHUX BOJIOKOH.



11 KJJACC

OBILIASA U HEOPTAHUYECKASA XUMUA

Teopernueckue 0CHOBBI XMMHH

XUMHUYECKUN 3eMEHT. ATOM. Sapo aToma, M30TOMNBI. DJIEKTPOHHAs 00OJOYKA.
DHepreTUYecKue YpOBHH, IMOAYPOBHH. ATOMHBIC opOuTamu, s-, P-, d- 3JIEMEHTHI.
Oco0eHHOCTH pacIpeesieHusl ANEKTPOHOB MO0 OpOUTAISIM B aTOMAX JIEMEHTOB MEPBBIX
YeThIPEX MEPUOJIOB. DIIEKTPOHHAS KOHPUTYpaIusi aTOMOB.

Ilepnonnueckuii 3akoH U Ilepuoanueckas cucrema XUMHUYECKHUX emeHToB 1. U.
MenpneneeBa. CBs3b nepuoauyeckoro 3akona u Ilepuoandeckoil cucTeMbl XUMHUECKUX
anemenToB J[. WM. MenneneeBa ¢ COBPEMEHHOM TEOpUEH CTPOCHHsSI AaTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHS] CBOMCTB XHMHUYECKHX JJIEMEHTOB U 00pazyeMbIX HMHU
IPOCTBIX M CIIOKHBIX BELIECTB IO IpyIlIaM M IepuoiaM. 3HAYEHUE MEPUOUYECKOTO
3aKOHa B Pa3BUTHU HAYKHU.

Ctpoenue BemiecTBa. XUMUYECKasi CBsA3b. BUIIBI XUMHYECKOMN CBsA3M (KOBaJlEHTHAS
HEMoJIsIpHasT W TOJIsIpHAsi, MOHHAasg, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHUS
KOBAJICHTHOW XMMMYECKOUN CBsI3W (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). Bomopoanas
CBsI3b. BaneHTHOCTB. DIEKTpOOTpULIATENBHOCTh. CTENEHb OKUCIICHHS. IOHBI: KATUOHBI U
AQHUOHBI.

BemectBa MOJEKYISIPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTBA. THUIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB
OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonsaTne o0 pgucHepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIOHBIE PACTBOPHI.
MaccoBas 107151 BEIIeCTBa B PaCTBOPE.

Knaccudukanus HeopraHudeckux coenvHeHuid. HoMeHkiaTypa HeopraHMUeCKHX
BEIIECTB. ['eHeTMyecKass CBSA3b HEOPraHMYECKUX BEIIECTB, MPUHALICKAIMUX K
Pa3JINYHBIM KJIACCaM.

Xumuueckas peaknusi. Knaccupukanus XUMHUECKUX pPEakluii B HEOPTaHMYECKOU
U OPraHMYEeCKOM XMMHMHM. 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPaHEHUs M
MpEBPAIICHUS SHEPTUH IPU XUMUUYECKUX PEaKIUAX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iIMuHbIX (akTopoB. OOpaTtumMbie
peakuuu. XuMHIEeCKoe paBHOBecHe. DaKTOPBI, BIMAIOIINAE HA COCTOSTHUE XUMHUYECKOTO
paBHoBecus. [Tpunnun Jle Hlarense.

OnekTponauTndeckas naucconanus. CuinbHbIE W ciabbie dnekTponuThl. Cpena
BOJIHBIX PAaCTBOPOB BELIECTB: KHUCIIAs, HEUTpAJIbHAS, ETOYHAS.

OKHMCIHUTENBHO-BOCCTAHOBUTENIBHBIC PEAKIIVH.

OKCIEpUMEHTANIbHBIE  METOAbl M3YYEHHS BEIIECTB M MX [PEBPAILICHUI:
neMoHcTparust Tabmui «llepuonuueckass cuctema XuMHUecKux diemeHtoB [l .
MenneneeBa», U3ydeHHe MOJIENEH KPUCTAIUTMUECKUX PEIIETOK, HAOIIOIEHUE U OTICAHNE
JEMOHCTPAIMOHHBIX M J1a0OpaTOPHBIX OMBITOB (pa3iokKeHHe MEpPOKCHIa BOJAOpOAA B
IIPUCYTCTBUM KaTaau3aTropa, ONPENEICHHE CPEeAbl PacTBOPOB BELIECTB C IIOMOILBIO
YHUBEPCAJILHOTO MHAMKATOpA, PEeaKIM MOHHOrO OOMEHa), MPOBEJCHUE MPaKTHUECKOU
paboTel «BrusiHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIIum.



Pacuérurlie 3agaun.

Pacu€Thl 110 ypaBHEHMSIM XMMHYECKUX PEAKIUA, B TOM YHUCIE TEPMOXUMHUUYECKUE
pPacy€Thl, paCYETHI C UCIIOJIBb30BAHUEM MOHITHUS «MACCOBAs J10JIs BELIECTBAY.

Heoprannueckas xumust

Hemeramnel. [lomoxxenne HemeraimioB B llepmonnueckoil cucTeMe XHMHYECKUX
anemeHToB [[. V1. MeHnaeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. DU3MUECKHE CBOMCTBA
HEMETAJUIOB. AJIJIOTPOIMS HEMETAJJIOB (Ha MpuUMepe Kuciaopozaa, cepbl, gocdopa u
yriIepoaa).

XUMHYECKHE CBOWMCTBA BaXXHEWIIMX HEMETAJJIOB (TallOT€HOB, CEphbl, a30Ta,
docdopa, yriepona U KpeMHHUS) U UX COCIMHEHHH (OKCHIIOB, KHUCIOPOJICOACPIKAIINX
KHCJIOT, BOJOPOJAHBIX COCTMHEHU).

[IpruMeHeHne BaKHEMIITUX HEMETAJNIOB M UX COCAMHEHMIA.

Meramnsl.  Ilonoxenne wMeramioB B llepuonnueckoil cucTemMe XHMHYECKUX
anemeHToB [[. 1. MenneneeBa. OCOOCHHOCTH CTPOCHHSI IJICKTPOHHBIX 000JI0YEK aTOMOB
meramuioB.  OOmwme  ¢usmueckue  coiictBa  MeTaioB.  CmiaBel  METaJLIOB.
DJIEKTPOXUMUUECKUN psiji HAITPSHYKEHUH METAILJIOB.

XUMHYECKHE CBOMCTBA BKHEUIIIUX METAJUIOB (HATPUM, KalIui, KadbllUi, MarHuu,
ATIOMUHUN, IIUHK, XPOM, KEJI€30, ME/Ib) U UX COCTUHECHUH.

O61mue crnocoObl noy4yeHust MeTayioB. [Ipumenenne MeTaioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAIBHBIE METOJIbl M3YUCHHS BEIIECTB W UX IPEBpAIICHUN: HU3YYEHUE
KOJUICKLIMHU «MeTabl u CILIaBbI», 00pa3ioB HEMETAJLJIOB, pelieHue
AKCIIEPUMEHTANIBHBIX 3a7ad4, HaOMIOJCHHE U OIMCAaHWE JICMOHCTPAllMOHHBIX |
71a00paTOPHBIX OMBITOB (B3aMMOJICUCTBUE TUIPOKCUIA ATFOMUHUS C PACTBOPAMH KUCIIOT
U 1IEJI0Y€H, KaUueCTBEHHBIC PEaKIIMU HA KATHOHBI METAJIJIOB).

PacuéTHble 3agaun.

Pacuérer maccel BemecTBa WM 00bEMa Tra30B 10 HM3BECTHOMY KOJHUYECTBY
BEIIIECTBA, MAacce WIM 00BbEMY OJIHOTO U3 YYAaCTBYIOIIUMX B PEAKIIMU BEIIECTB, PacUEThI
Macchl (00bE€Ma, KOJTMYECTBA BEIIECTBA) MPOJYKTOB PEAKIMH, €CIIM OJHO W3 BEIICCTB
UMeeT MPUMECH.

XUMHSA U )KU3HD

Ponp xumum B oOecleueHWH SKOJIOTHYECKOH, JIHEPreTHYecKOo | MHUIIEBOMN
0€301acHOCTH, pa3BUTHH MeAUIUHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U
XUMHYECKHX PEAKIIUM.

[IpenacraBnenus 00 OOIMMX HAYYHBIX MPHHIIMIIAX MPOMBIIUICHHOTO ITOJyYCHHS
Ba)KHEUIIIMX BEILIECTB.

UYenoBek B MHUpE BEIIECTB U MATEPHUAJTIOB: BAKHEUIIME CTPOUTEIbHBIE MaTEpUAIIbI,
KOHCTPYKLIMOHHBIE ~ MaTepualibl, KpacKu, CTEKJIO, KepamMHuKa, MaTephayibl s
AIIEKTPOHHUKHU, HAHOMAaTepHasbl, OPraHMUECKUE U MUHEpaIbHBIC YIOOPECHHUS.

XuMHsT W 3I0pOBbE YEJIOBEKA: IMpaBUJIa HCIOJIb30BAHUS  JIEKAPCTBEHHBIX
mpenapaToB, MpaBuia OE30MAaCHOTO HCIOJIL30BaHUS MpeEnapaToB OBITOBOM XUMHH B
IMOBCEIHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.



Peanuzarust MeXnpeaMETHBIX CBS3€d MPH H3YYCHUH OOIIEH M HEOPraHHUYECKOM
xumMun B 11 Kiacce OCyIIECTBISETCS Yepe3 HMCIOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHSITHUH, TaK W TOHSITUH, SBISIOMIMXCS CHUCTEMHBIMH [JIi OTHAEJIbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mne ecTeCTBEHHO-HAYUYHbIC TTOHATHUS: HayYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHalIM3, CHUHTE3, KilaccuPuKamus, TEPUOJAUYHOCTh, HAOIIOJEHUE, OSKCIEPUMEHT,
MOJICJIUPOBAHKE, U3MEPEHNUE, SIBIICHUE.

dusnka: MaTepus, dHEpPrHs, Macca, aToM, JJIGKTPOH, MPOTOH, HEWTPOH, HOH,
M30TON, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIHEPreTUUYECKUN YpPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSHUE BeEIIeCTBA, (U3WUYCCKUE BEIMYMHBI M CIUHMIBI HX
U3MEPEHHUS], CKOPOCTb.

buonorus: kineTka, opraausm, dKocucTema, onocdepa, MaKpo- ¥ MHKPOIJIEMEHTHI,
BUTAMHUHBI, 0OMEH BEILIECTB B OpPraHU3ME.

['eorpadus: MuHEpasbl, TOpPHBIC TIOPOABI, ITOJE3HBIE HCKOIMAeMble, TOIUIHBO,
PECYpCHL.

TexHomorws: XUMHUUYECKassh TMPOMBINLICHHOCTh, METALIYPrus, MPOU3BOJICTBO
CTPOUTENIbHBIX  MaTepuajoB,  CEIbCKOXO3AMCTBEHHOE  IPOM3BOJICTBO,  MHUIIEBAs
MPOMBIIIIICHHOCTD, dbapmarieBTHIEeCKas MIPOMBIIIJICHHOCTD, MIPOU3BOICTBO
KOCMETHUECKUX  MPEemaparoB, MPOU3BOJCTBO  KOHCTPYKIMOHHBIX  MAaTEpUaJIOB,
AIEKTPOHHAS TIPOMBIIIIICHHOCTH, HAHOTEXHOJIOTHH.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHM ITPOT'PAMMEI 110 XUMUNU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHMS K  pe3yJbTaTaM  OCBOEHUS
oOyyaromMMHCs  OporpamMm  cpeaHero  oOmiero  oOpa3oBaHMs — (JIMYHOCTHBIM,
MeTanpeIMETHBIM U IpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOW A pa3pabOTKU
IUIAHUPYEMBIX PpEe3YJIbTaTOB OCBOEHHS MPOrpaMM CpedHero oomero oOpa3oBaHUs
ABJISIETCSI CUCTEMHO-IEATEIbHOCTHBIN MOIXO.

B cooTBeTcTBHM C CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B  CTPYKTYype
JUYHOCTHBIX PE3YNbTATOB OCBOEHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEAHETO OOIIEro
00pa30BaHuUs BBIJIEJIEHBI CIEAYIOIINE COCTABISIOIINE:

OCO3HaHHWE OOYYarOIIMMHUCS POCCHUICKOW TpaxKJaHCKOW HUACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEAEIICHHUIO;

HaJIMYMe MOTHUBALIMK K O0yUYEHUIO;

LIeJICHANPAaBJICHHOE pPa3BUTHE BHYTPEHHUX YOEXACHUH JUYHOCTH HAa OCHOBE
KJIIOYEBBIX IEHHOCTEH U UCTOPUYECKUX TPAAUIIMI 0a30BOM HAYKH XUMUU;

TOTOBHOCTb U  CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJACTBOBAaTbCS B  CBOEH
JEATEIBHOCTU [ICHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, IPUCYIIUMH LIEJIOCTHOW CUCTEME
XUMHUYECKOTo 00pa3oBaHMs;

HaJIMYMe MPABOCO3HAHUS SKOJOTUYECKON KYJIbTYphl U CIIOCOOHOCTH CTaBUTh LIETU
Y CTPOMUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE PE3yNbTaTBl OCBOCHUS IpeAMETa «XUMUS» TOCTUTAIOTCS B €INHCTBE
y4eOHOM W BOCHMTATEIbHON JESITEIbHOCTH B COOTBETCTBUM C T'yMaHHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, 1YXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM WU HJ€ajaMU POCCHUKCKOTO
IpakJJaHCKOT0 O0IeCTBa, MPUHATHIMU B OOIIECTBE HOPMaMU W MPaBHJIAMH TOBEICHHUS,
CHOCOOCTBYIOIIMMM  TIPOLIECCaM  CaMOIO3HAHMSI, CaMOPA3BUTHUS M HPaBCTBEHHOTO
CTaHOBJICHHUS IMYHOCTU O00yYarOIIUXCsl.

JlnuHOCTHBIE ~ pE3ynbTaThl  OCBOCHUS  IpeaMeTa  «XHMHS»  OTPAXKAIOT
c(OPMHUPOBAHHOCTh  OMbITA MO3HABATEIBHOW M  MPAKTUYECKOH  JeSITEIBbHOCTU
00y4arImuXcs N0 pean3aliy NPUHATHIX B 00111€CTBE IEHHOCTEH, B TOM UMCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHMSI OO0YYAOUIMMHUCS CBOMX KOHCTHUTYLUMOHHBIX MpaB W 0OOsA3aHHOCTEH,
YBa)KEHMSI K 3aKOHY U IPABOIIOPSIKY;

IPEJICTABICHUS O COLMAIIBHBIX HOPMaX U MPaBUIIAX MEXJIMYHOCTHBIX OTHOILIEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM NEATEIBHOCTH IPH CO3JAaHUHM YYEOHBIX
MPOEKTOB, PEUICHUU YYEOHbIX W TO3HABATENIbHBIX 3aJ]1ay, BBIIOJHEHUU XHUMHUYECKUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHHUSI, JJIOTUKY U apryMEHThI
JPYTUX MPH aHAIU3€ PA3IMYHBIX BUAOB yUYEOHOH eATEIbHOCTH;



2) NaTPUOTHYECKOT0 BOCIIUTAHUSA:

[EHHOCTHOTO  OTHOIIEHHMSI K HCTOPUYECKOMY U  HAYYHOMY  HAaclleuIo
OTE€UYECTBEHHOM XHUMUH;

yBaXEHHs] K TIPOIECCy TBOpPYECTBA B O0O0JIACTU TEOPUU M  MPAKTHUECKOTO
MPUMEHEHUS] XUMHUHU, OCO3HAHMS TOTO, YTO JOCTIXKEHHMS HAayKh €CTh pe3yjbTaT
JUIMTETTbHBIX HAOMIO/IEHUH, KPOMOTIMBBIX SKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOTO
TpyZa Y4EHBIX U TPAKTUKOB,;

MHTEpeca U TO3HABATENIbHBIX MOTHBOB B IMOJYYEHHH U TOCIEAYIOIIEM aHaIHn3e
uH(popMaUK 0 TEPEAOBBIX JOCTIKEHHUSIX COBPEMEHHOM OTEUECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUM, CBS3aHHBIE C XUMUYECKUMHU SBICHUAMH, U
MIPUHUMATH OCO3HAHHBIC PEILICHUSI, OPUEHTUPYSICh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U
IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEACHHUE U MOCTYIKH CBOUX TOBAPHUILEH C MO3UIIHI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBHM 3TUX MOCTYIKOB;

4) popMupoBaHusi KyJbTYpPbI 310POBbSI:

MOHUMAaHMSI IEHHOCTEH 310pOBOT0O M 0€30macHOro 00pasa *KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (U3HUYECKOMY M TICUXUYECKOMY
3JI0POBBIO;

coOmtoeHuss mpaBuil  0Oe30MacHOro oOpalleHuss C BelecTBaMU B OBITY,
MOBCEJIHEBHOW KU3HU U B TPYJAOBOU JESATEIBHOCTH;

MOHUMAHUSI [IECHHOCTH TMPAaBWJI WHIWBHUAYAJLHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUSIX, YTPOXKAIOIIUX 37JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TIOCJIEACTBUN M HENPHUATUS BPEIHBIX TPHUBBIYECK (YMOTPEeOICHUS
QJIKOTOJIs1, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCTIUTAHUSA:

KOMMYHHKAaTUBHON KOMIIETEHTHOCTH B Y4€OHO-MCCIICIOBATEIIbCKOM IEITETLHOCTH,
00111eCTBEHHO MOJIE3HOM, TBOPUECKON U APYTUX BUAAX NEATCIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUUYECKUX 3a7ad COLUAIbHOMI
HaIPaBJIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY U3YYCHHIO MPOQECCHil Pa3IuIHOTO pO/a, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUSI MPEIMETHBIX 3HAHUM 10 XUMUU;

YBOXXCHHSI K TPYAY, JIIOISIM TPYJla U pe3yJbTaTaM TPYAOBOH IeITebHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaTbHON TPACKTOPUU OOpa30BaHUSA,
Oynymeil mpodeccur W peaau3alii COOCTBEHHBIX KU3HEHHBIX IIJIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEH K XHMHH, HHTEPECOB U TOTpeOHOCTEH
o0I1ecTBa;

6) 3K0J10rM4YecKOro BOCIMTAHUSA:

AKOJIOTUYECKH IIJIECOO0pPa3HOTO0 OTHOIIEHUS K TMPUPOJAE, KaK HCTOUYHHUKY
CYILIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUSI TJIOOAJTBHOTO  XapakTepa DJKOJOTHYECKHX MPOOIeM, BIUSHUS
HPKOHOMHUYECKHX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLUATIBHON CPEIbl;



OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTIDKCHHN XUMUU JJIS PEIICHHS
BOIIPOCOB PALIMOHATIBHOI'O MPUPOIONOIB30BaAHUS;

AKTHUBHOTO HENPUATUS IEHUCTBUM, NPUHOCIIIMX BPEA OKPYKAIOUIEH IPUPOIHON
cpene, YMEHHsS TPOTHO3MPOBATH HEONAroNMpHUSATHBIE SKOJOTHYECKHUE IOCIICICTBUS
MPEAIPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAIATh UX;

HaJIM4usl Pa3BUTOIO IKOJOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITA JIEITEIBHOCTH HKOJOTMYECKOW HAIMPABIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMU B TIO3HABATEJIbHOM, KOMMYHHUKATUBHON M COIIMAIBHOW MPAKTHUKE, CIIOCOOHOCTH M
YMEHHUS aKTUBHO MPOTUBOCTOSITH UACOIOTHH XemModoOuu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH B OOIIECTBEHHON MPAKTHKU;

MOHUMAaHUs crenu(PUKU XUMHUHM KaK HayKd, OCO3HaHUs €€ poyi B POpMUPOBAHUU
palMOHAIBPHOTO HAaYYHOTO MBIIIICHUS, CO3JaHUU IIEJIOCTHOTO MpEeJCTaBICHUs 00
OKpPYXaIIIEM MHpPE KaK O €IMHCTBE MPUPOJbI M YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHUN MPoOIeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO00M 3HAYMMOCTH XHUMUHM ISl COBPEMEHHOW ITUBUIIM3AIUU: B
e€ TYMaHHCTHYECKON HAIpaBICHHOCTH M BaXXHOW pOJIM B CO3JaHUM HOBOH Oa3bl
MaTepUaIbHON KYJIBTYphI, PEIICHUH TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YeJI0BEUeCTBa — CHIPhEBOM, YPHEPTeTUUECKOM, TTUIIIEBON M AKOJIOTHYECKOW OE30IacCHOCTH,
B Pa3BUTHUU MEIUIMHBI, OOECIEUEHHWU YCJIOBHHM YCIEIIHOTO TpyAa M SKOJOTHYECKHU
KOM(OPTHOM )XKMU3HM KaXJO0T0 YjeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: MOHMMAaHHS CYIIHOCTH METOJOB MO3HAHUA,
HCIIOTB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIB30BaTh IOJydaeMbIe
3HAHUS JJI9 aHalu3a U OOBSCHEHHS SIBJICHUN OKPYXAIOIIETO MHUPAa U MPOUCXOASIINX B
HEM M3MEHCHHMM, YMEHHS JenaTh OOOCHOBAaHHBIC 3aKIIOUCHHS Ha OCHOBE HAyYHBIX
(aKTOB ¥ UMEIOIIUXCS TAHHBIX C IIEJIbI0 TTOJYYEHUs JOCTOBEPHBIX BHIBOIOB;

CITOCOOHOCTH CaMOCTOSITEIPHO MCIIOJIb30BaTh XUMHYECKHUE 3HAHUS IS PEIICHHS
po0JieM B peabHbIX )KU3HEHHBIX CUTYaIIUsIX;

MHTEpECA K MO3HAHUIO U UCCIIEI0BATEIILCKOM JIESITEbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HETPEPHIBHOMY OOpa30BaHUIO U CaMOOOPa30BAHMUIO,
K aKTUBHOMY IIOJIyY€HHUIO HOBBIX 3HAHMH MO XMMHUU B COOTBETCTBUU C >KMU3HCHHBIMU
MOTPEOHOCTSMH;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pasnu4HbIX cdepax mnpodeccuoHanbHON
JIESITETLHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI
MertanpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS YUCOHOTO MpeaMeTa « XUMUS» Ha YPOBHE
cpenHero oomero 06pa3oBaHUs BKIFOYAIOT:
3HAYUMBbIC TUTSE bopMHUpoBaHHS MHPOBO33PCHHS 00yJaroIuXxcst
MEKTUCIUILTUHAPHBIC  (MEXIIPEIMETHBIC) OOICHAYYHBIC TIOHATHS, OTPAXKAIOIIHNE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa U Crenu(UKy METOI0B MMO3HAHUS, UCIIOIb3yEeMbIX



B ©CTECTBEHHBIX Haykax (MaTepusi, BEIIECTBO, DHEPTrus, SBICHHE, IMPOIECC, CHUCTEMA,
Hay4HbIA (haKT, TPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HUCCIeI0BaHUE,
HaOJII0/ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaJbHble y4eOHbIe JelcTBUS (TTO3HABATENbHBIC, KOMMYHHUKATHUBHEIE,
peryisTHBHbIE), oOecrneunBaromue (GpopMupoBaHue (QPYHKIIMOHAIBHON T'PaMOTHOCTH U
COITMATFHON KOMIIETEHIINH 00yYarOIINXCs;

CIOCOOHOCTh OOYYalolIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCUUILIMHAPHEIE,
MHPOBO33PCHUECKUE 3HAHUS M YHUBEpPCAJIbHBIC yUeOHbIE ACHCTBUS B IMO3HABATEIBLHON U
COLMAIIBHOMN MIPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCATbHBIMUA YUYSOHBIMHU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JIEUCTBUSMU.

OBiaeHue yHUBEPCAJbLHBIMHI YUeOHBIMH MO3HABATEIbHBIMU A€HCTBUSMU:

1) 6a30Bble JJOrNYecKHe AeliCTBUSA:

CaMOCTOATEBHO (OPMYIHUPOBATh M aKTYaIU3UPOBATh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPENIETISATh IENIH ACATEILHOCTH, 3a/1aBas MapaMeTPhl U KPUTEPHH UX JOCTHKCHHUS,
COOTHOCHUTD PE3YyJbTATHI ACATEIHLHOCTH C MIOCTABICHHBIMHU 1ICJISIMHU;

HCIIOIh30BaTh IIPM OCBOCHWHM 3HAHWW TPUEMBI JIOTMYECKOTO MBIIIICHUS —
BBIJICJISITh  XapaKTepHbIE TMPU3HAKKA TIOHSATUW U YCTaHABIMBATh HX B3aHUMOCBS3H,
HCIIOTh30BaTh COOTBETCTBYIOIIME TIOHATHS ISl OOBSICHEHHMs] OTICIBHBIX (DAKTOB U
SIBIICHUI;

BBHIOMPATh OCHOBAHHUS M KPUTEPHUH IS KIacCH(PHUKAIMKM BEIIECTB M XUMHYECCKUX
peakuuii;

yCTaHABIIMBATh IPHYUMHHO-CIICJICTBEHHBIC CBSI3H MEKY U3Y4aeMbIMU SBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJEHUS (MHIYKTUBHBIC, ETYKTUBHBIC, 10 aHAJIOTHN),
BBISBJISITH 3aKOHOMEPHOCTH M MNPOTUBOPEYHST B  PacCMaTPUBAEMBIX  SIBJICHUSAX,
dbopMynHUpOBaTh BHIBOJIBI M 3aKIIFOUCHHUS;

MPUMEHSATh B TMPOIECCE ITIO3HAHUSI, HUCIOJIb3yeMble B XHUMHU CHUMBOJHMYECKUEC
(3HaKOBBIC) MOENIH, TPEOOPA30BBIBATH MOJICIIbHBIC TIPEACTABICHUS — XUMHUYECKUN 3HAK
(cuMBOIT) BJIeMEHTa, XUMHUYECKass (GopMmysa, ypaBHCHHE XMMHYECKON pPEaKIUh — IPHU
pelieHnr Y4eOHBIX TO3HABAaTEIbHBIX M MPAKTUYECKHX 3ajad, MPUMEHSITh Ha3BaHHbBIC
MOJIETIbHBIC TIPEJICTABICHUS IS BBISBIICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMHUECKUX PEAKITUH.

2) 0a3oBbIe HCCIeA0BaTeIbLCKHE IeCTBUS:

BJIQJIETh OCHOBAaMHU METOJI0OB HAYYHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUA;

dbopmMynupoBaTh 1MW U 3aJadyd HCCIEAOBAHUs, MCIOJIb30BAaTh MOCTaBJICHHBIE U
CaMOCTOSITEIHHO CPOPMYIMPOBAHHBIE BOIMPOCH B KAa4eCTBE MHCTPYMEHTA TO3HAHUS U
OCHOBBI I (DOPMHUPOBAHUS THUIIOTE3bl MO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CY)KJICHHH;

BJIQJIETh HaBBIKAMU CAMOCTOSTEIIPHOTO TUIAHUPOBAHUS U TIPOBEICHUS YICHHYECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHS HAOMIOgaTh 3a XOAOM IIpoliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3yiabTar, (GOpMyIupoBaTh O0O00OIIEHUS U



BBIBOJIBI OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YyJbTaTOB MCCIEAOBAHMS, COCTaBJIATh
000CHOBaHHBIN OTYET O MPOJIeTIaHHON padoTe;

IpHOOPETATh ONBIT YYEHUYECKON MCCIIE0BATENIBCKOW U IPOEKTHOM JI€ATEIbHOCTH,
HPOSIBJISATh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIBHOMY MOUCKY METO/IOB pEIICHHUs
NPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHbIX METO0B MTO3HAHUS.

3) pabdora ¢ unopmanueii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HMH(MOpManuH (Hay4yHO-TIOIMYJISpHas
JAUTEepaTypa XUMHUYECKOTO COJIEp>KaHMs, CHpPaBOYHbIE MOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBATh MH(POPMALIMIO PAa3IMYHBIX BUJOB U (DOPM MPEACTABICHUSA, KPUTHUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HENTPOTUBOPEUYUBOCTE;

(bopMyIHpOBaTh 3alPOCHl U PUMEHATH PA3JIMYHBIE METOJIbI IIPH ITOUCKE U OTOOpPE
UHpOopMalMK, HEOOXO0AUMOM JUIsl BHIIOJHEHHS YU€OHBIX 3a/1a4 ONPEAeIEHHOrO TUIIA;

OpuoOpeTaTh  OMNBIT  HMCHOJB30BaHUA  HMH(OPMAIMOHHO-KOMMYHHKAaTHUBHBIX
TEXHOJIOTUI U Pa3INYHbIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEIBbHO BBIOMPATH ONTUMANbHYIO (OpMYy MpeACTaBiICHHUS HHGPOpMaLUu
(cxeMmsbl, rpaduKH, JUarpaMMbl, TaOJIUIbI, PUCYHKH U JPYyTHE);

UCIIOJIb30BATh HAYUYHBIN SI3bIK B KaueCTBE CPeACTBAa NpHU paboTe ¢ XMMHYECKON
uHpopMalMen: MPUMEHATh MEXIIpeIMeTHbIE (pU3nYecKre U MaTeMaTUYecKUe) 3HaKu U
CUMBOJIBI, OpPMYIIbI, a00pEBUATYPHI, HOMEHKIIATYPY;

UCMOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPE/ICTBA
HaTrJIs JHOCTH.

OgiageHne yHUBEpPCAJbHBIMH KOMMYHUKATHBHBIMU 1eiCTBUSIMU:

3a/1aBaTh BOINPOCHI IO CYHIECTBY OOCYXJaeMOW TeMbl B XOJ€ JAuajora W/wiu
JMCKYCCUH, BBICKA3bIBaTh HIEH, (HOPMYIUPOBATH CBOM IPEITIOKEHHS OTHOCUTEIHHO
BBITIOJTHEHUS TIPEIOKEHHOM 3a/1a4u;

BBICTYIIaTh C IMPE3EHTAlMENl pe3yJbTaTOB I103HABATEJIBHON JIE€ATEIBHOCTH,
MOJIYUEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMM IpPU BBIIOJHEHUU
XMMHUYECKOTO 3KCIIEPUMEHTa, MPAKTHYECKOM pabdoThl MO HCCIEJOBAHUIO CBOWCTB
M3Yy4aeMbIX BEILECTB, peaju3aluyd y4yeOHOro MpoekTa U (OPMYIHPOBATH BBIBOJBI IO
pe3ysbTaTaM IpPOBEAEHHBIX MCCIEJOBAHUM IYTEM COTJACOBaHMUS IO3ULUN B XOJH€
00CyXieHUsI 1 0OMEHAa MHEHUSIMU.

OBiajeHNe YHUBEPCAJbHBIMH PeryJATHBHBIMM 1€ CTBUAMM:

CaMOCTOSITEIbHO  IUIAHMPOBAaTh M OCYLIECTBJISATh CBOIO  IMO3HABATEIbHYIO
NEATENbHOCTh, ONpeAessss €€ Lead W 3aJadd, KOHTPOJIMpPOBaTh M IO Mepe
HEOO0XOAMMOCTH KOPPEKTHUPOBATh MpeiaracMblii alrOPUTM JAEHCTBUHN NP BBHITIOTHEHUN
y4eOHBIX U HCCIE0BaTeNIbCKUX 3ajJlad, BHIOMpaTh Hambosiee 3P(PEeKTUBHBIA CIOCOO HMX
pELIEHUs ¢ YYETOM MOIYUYEHUSI HOBBIX 3HAHUH O BEILIECTBAX U XUMUYECKUX PEAKIINIX;

OCYUIECTBIISITh CAaMOKOHTPOJIb CBOEH JIeATEIbHOCTH Ha OCHOBE CaMoOaHalu3a U
CaMOOLIEHKH.



INNPEAMETHBIE PE3YJIBTATbBI

10 KJTACC

ITpenMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «OpraHudyeckass XUuMUs» OTPakaroT:

c(hOpMUPOBAHHOCTH MPEJICTABICHUN O XUMHYECKON COCTaBIAIONICH €CTECTBEHHO-
Hay4YHOM KapTHHBI MUPA, POJIM XMMHUU B MIO3HAHUU SBJICHUN NPUPOABI, B HOPMUPOBAHUU
MBIIUIEHUS U KYJIbTYPhl JIMYHOCTH, €€ (YHKUMOHAIBHOM I'PaMOTHOCTH, HEOOXOIMMOM
JUIA PELIeHMUs] MPAKTHMUYECKUX 3aJad4 U SKOJIOIMYECKM OOOCHOBAHHOI'O OTHOLIEHMS K
CBOEMY 3JI0POBBIO U IIPUPOJHOM CPEAE;

BJIa/ICHHE CUCTEMON XMMHUUYECKHUX 3HAaHUM, KOTOpasl BKJIFOYAET: OCHOBOIIOJIATAIOIINE
HNOHATHUS (XUMUYECKUM DHIIEMEHT, aTOM, JJIEKTpOHHas oO0OO0JI0YKa aToMa, MOJIEKYJa,
BAJICHTHOCTb, 3JEKTPOOTPHULIATENBHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas (opmyia
(pa3BépHyTas U COKpaIlEHHAsI), MOJIb, MOJISIPHASI MAcca, MOJIAPHBINA O0BEM, YTIEpOIHBIN
CKeJeT, (PyHKIMOHAbHAs IPYyIIa, paauKall, U30MepUs, U30MEpbl, FTOMOJIOTUYECKHUH Pz,
TOMOJIOTH, YIVIEBOJOPOJBI, KHCIOPOJX M a30TCOAEp)KAIIME COCIUHEHMS, MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUs); TEOPUU U 3aKOHBI
(Teopust cTpoeHUs opraHnyeckux Bemects A. M. byTiepoBa, 3akKOH COXpaHEHHSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMUHU; MUPOBO33pEHUECKHUE 3HAHUS,
JeXallue B OCHOBE MOHUMAHUS MPUYMHHOCTU U CHUCTEMHOCTH XMMHUYECKHX SIBICHUM,
(dakToNOrMuyecKre CBEJEHUS O CBOMCTBaX, COCTaBe, IOJY4YEHHUH U Oe30MaCHOM
UCTOJb30BAHUM BAXKHEHIIUX OpPraHMYEeCKUX BEIIECTB B OBITY U IPaKTUYECKOU
JESITENbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHHUH BBIABIATH XapaKTE€pHbIE IPU3HAKA IOHATHUH,
YCTaHABIMBATh WX B3aUMOCBS3b, MCHOJIb30BATh COOTBETCTBYIOLIUE TMOHATUS TpU
ONMCAHUM COCTaBa, CTPOECHMSI U NIPEBPAILEHNN OPraHUYECKUX COEANHEHMI;

c(OpMHUPOBAHHOCTb YMEHUN HCIOJIb30BaTh XWMHUYECKYID CHUMBOJMKY JJis
COCTaBJICHUS MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, cOKpaméHHON) (Gopmyn
OpraHMYECKHX BEIIECTB M ypPAaBHEHUN XMMHYECKHX peakUui, HU3roTaBIMBaTh MOJAEIU
MOJIEKYJl OpraHMYECKMX BEIIECTB s  WUIIOCTPAlMM HMX  XUMHUYECKOro U
IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHMIl YCTaHaBIMBATh MPHUHAJUISKHOCTh H3YUYEHHBIX
OpraHMYECKHX BELIECTB M0 UX COCTaBY M CTPOCHHUIO K ONpeleIEéHHOMY Kiaccy/Trpymnme
coelMHEHUN  (yrieBomOpOAbl,  KHUCIOPOA M a30TCOAEpPIKALIUE  COEIUHEHUS,
BBICOKOMOJIEKYJIIDHBIE COEIMHEHHUSA), JaBaTb WM Ha3BaHMUS [0 CHCTEMAaTUYECKOMH
HomeHknarype (IUPAC), a Ttaxke NpUBOJIWUTH TPUBHAJIBHBIE HA3BaHUS OTIEIBHBIX
OpraHMYeCKHX BEHIeCTB (ITHJICH, MPOMHIIEH, AalleTUJICH, ATWJICHIJIMKOJb, TIUIEPUH,
denon, Qopmanbaerua, aneTambACTHA, MypaBbUHAS KHCIOTa, YKCYCHas KHCIIOTA,
OJIEMHOBAsl KUCJIOTAa, CTEAPUHOBAsI KHUCIOTa, TIIOKO03a, (pyKTO3a, Kpaxmall, LeJUII0I03a,
TJIUIMH);

c(hOpMHUPOBAHHOCTb YMEHUS ONPEEISITh BUIbl XMMHUUECKON CBA3U B OPraHMYECKHX
COEIMHEHUSX (OAVHAPHBIE U KPATHBIE);



chOpMHUPOBAHHOCTh  yYMEHHSI MPUMEHSATh  TOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemectB A. M. BbyrnepoBa ans oObSCHEHHMS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHEHUS MacChl BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTEepHU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKue U
XUMHUYECKUE CBOWCTBA THUIWYHBIX TPEICTABUTENCH Pa3IMYHBIX KIIACCOB OPTaHMYECKHX
BEUIECTB (METaH, 3TaH, STWJIECH, MPOMWIIEH, aleTWwieH, OyraaueH-1,3, MeTunOyTaaueH-
1,3, O6eH301, METaHOJ, 3TaHOJ, JTWJICHIJUKOIb, TJIMIEPUH, (PEHOJ, alleTallbJIEeTU]I,
MypaBbHHAsT U YKCYCHas KHCIIOTBI, TJIIOKO3a, Kpaxmaj, LEeJUII0JI03a, aMHUHOYKCyCHas
KHCJIOTa), WIIIOCTPUPOBATh TEHETUYECKYI0 CBS3b MEXIY HHMH YPaBHCHUSMHU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUIA C UCTIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(OpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh WCTOYHUKU YTJIEBOJOPOIHOTO
ChIpbsi (HE(Th, MPUPOJHBIA Ta3, Yrojib), CIIOCOOBI MX MEpepadOTKH U MPAKTHIECKOE
MPUMEHECHHE MTPOTYKTOB NIEPEepadOTKH;

c(hOpMHUPOBAHHOCTh YMEHUHN MPOBOAUTH BBIYUCICHUSI 10 XUMHUECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJNMYECTBA MCXOMAHOTO BEIIECTBA WM TPOAYKTA PEAKIUU II0
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOTYKTOB
peaKivn);

c(OpMHUPOBAHHOCTh YMEHHUI BIJIAJIETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX METOJaX
HAyYHOTO TIO3HAHWS, WCIIOB3YEMBIX B XUMHH MPH H3YUYECHUU BEHICCTB M XUMHUUYCCKUX
sBlieHUN (HaOmOJeHue, H3MEpPEeHHe, SKCIIEPUMEHT, MOJICIHPOBAHUE), HCIOIH30BATh
CUCTEMHBIC XMMHWYECKHUE 3HAHUS IS MPUHATHS PEIICHUH B KOHKPETHBIX YKHU3HEHHBIX
CUTYaIIUsX, CBI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COONIOAaTh MpaBWiIa TOJb30BAHUA XUMHYECKON
nocyzoi 1 J1abopaTopHBIM 000PYTOBAaHUEM, a TAKXKE MIpaBUiIa OOpAIEHHUs C BEIIECTBAMU
B COOTBETCTBHUU C UHCTPYKIIUSIMH I10 BHITIOJTHEHUIO JJA0OPATOPHBIX XUMHUYECKUX OIBITOB;

chOpMHUPOBAHHOCTh ~ YMEHHUW  IUIAHUPOBATh M BBHINONHATH  XUMHUYECKUUH
OKCIIEPUMEHT (NIPEBPAIICHUs OPTaHWYECKMX BEHISCTB TNPU HArpEBaHWUU, TOJTyUCHUE
ATHJIEHA U W3YyYEHUE €ro CBOWMCTB, KAYECTBEHHBIC PEAKIIMU OPTaHUYECKUX BEIECTB,
JeHATypaIusl OCJIKOB NMPH HArpEeBaHWM, IBETHBIC peaklUud OCTKOB) B COOTBETCTBUHU C
MpaBWJIaMH TEXHUKU O€30MAaCHOCTH MPU OOpallleHHH C BEHIecTBaMU U J1a00paTOPHBIM
000pyZ0BaHUEM, TPEACTABIATH PE3YJIBTATHl XUMHUYECKOTO OJKCIIEPUMEHTa B (opme
3alUCHU ypaBHEHUN COOTBETCTBYIOIIMUX PeaKIMii M (HOPMYyIUPOBATh BHIBOJIBI Ha OCHOBE
ATHX PE3yJbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUECKH  aHAJU3UPOBATh  XUMHUYECKYIO
UH(OPMAIIHIO, TTOJIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpEICTBAa MacCOBOW MH(pOpMAIIUH,
WuTepHeT u Apyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIOATh MPaBUiIa YKOJIOTHUECKH 1EJIECO00pa3HOTO
MOBEJICHUS B OBITY U TPYJOBOM JIEATEIBLHOCTH B IIEJISAX COXPAHCHHS CBOETO 3J0POBBS U
OKpYXaroIIed MPUPOJHONW Cpeabl, OCO3HAaBaTh OIACHOCTb BO3JICUCTBHS HA KUBbBIC
OpraHW3MBbl OINPEICAEHHBIX OPTAaHMYECKUX BEIIECTB, MOHUMAas cMbICH mokasarens [T/1K,
MOSICHATh HAa TMpPUMEpax CIOCOObl YMEHBIIEHUS W TPEIOTBPAIIECHUS WX BPEIHOTO
BO3JICHCTBUS HA OPTaHU3M YEJIOBEKA;



Ul OOy4aroIMXCsi € OrPAaHUYEHHBIMH BO3MOJXKHOCTSIMH 3/I0pPOBbSl: yYMEHHE
IPUMEHATh 3HAaHUS 00 OCHOBHBIX JOCTYNHBIX MeETOJaX II03HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUH;

JUIS CJETbIX W CJIA0OBHUIAIIMX OOYYArOIIMXCS: YMEHHUE MCIIOJIb30BATh PEIbeHO-
TOYEUYHYIO cucTeMy o0o3HaueHui JI. bpaitng 1 3anucu XuMuyeckux GopMyiI.

11 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOCHHS Kypca «OOmas W HeopraHuyeckas XHMHS»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN: 0 XUMHUYECKON COCTABIISAIOIICH €CTECTBEHHO-
HAay4YHOU KapTUHBI MUPA, POJIM XUMUU B TTO3HAHUU SBJICHUI MPUPOJIbI, B GOPMUPOBAHUU
MBIIJICHUS] U KYJbTYPBl JUYHOCTH, €€ (DYHKIIMOHATHHOW T'PaMOTHOCTH, HEOOXOIUMOM
JUISL PEIICHUs] TPAKTUYECKUX 3a/lad M HKOJOTUYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO U TIPUPOIHOM Cpeie;

BJIAJICHUE CUCTEMOM XMMHYECKHNX 3HAHUM, KOTOpas BKIIFOYAET: OCHOBOMOJIATAOIINAE
MOHATHS (XUMHUYCCKUH 3JIEMEHT, aToM, HM30TOI, S-, P-, O- 3JeKTPOHHBIC OpOHTAIIN
aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIN 00BEM, BaJICHTHOCTb,
AIEKTPOOTPHUIIATEILHOCTh, CTEIICHb OKHCICHHS, XUMHUYEcKas CBs3b (KOBaJCHTHAs,
WOHHAs, METaJUIMYecKasi, BOJAOPOJHAS), KPUCTATMYECKAsT PEHIETKA, TUIIBI XUMHUYECKUX
peaKIuii, pacTBOpP, SJIECKTPOJIUTHI, HEIICKTPOIUTHI, DJICKTPOJIUTHYECKAsT TUCCOLMAINS,
OKUCITUTEIh, BOCCTAHOBUTEIb, CKOPOCTh XHMHYECKOHW PpEaKIUU, XUMHYECKOE
paBHOBECHE); TEOPUHM M  3aKOHBI (T€OpUS  DJICKTPOIUTHYECKON  JTUCCOILMAIIUH,
nepuoanueckuid 3akoH Jl. M. MeHneneeBa, 3aKOH COXpPaHEHUSI MACChl BEIIECTB, 3aKOH
COXpAaHEHUsI U TPEBPAILCHUS SHEPTUM TMPU XUMHUUYECKUX PEAKIUsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM S3BIK XUMHH, MHPOBO33PCHUYECKHME 3HAHWs, JeXKallhue B OCHOBE
MMOHUMAHUS TPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKHX SIBJICHHUH, (haKTOJOTHUECKHUE
CBEJICHUSI O CBOWCTBAX, COCTABE, MOJTYYEHUN U O€30MaCHOM MCIOJIb30BAHUM BaYKHEUIIIUX
HEOPraHUYECKHUX BEIICCTB B OBITY U MPAKTHYECCKOH JCSITEIHHOCTH YeJIOBEKa;

c(hOpMUPOBAHHOCT, YMEHUM BBISBISATH XapaKTepHbIE TMPU3HAKUA TOHSATHH,
yCTaHABJIWBATh WX B3aHMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE TIOHATUSA TPU
OMMCAaHUU HEOPTaHMYECKUX BEIIECTB U UX MPEBPAICHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOJIB30BATh XHUMHYECKYIO CHMBOJIMKY  JUIS
cocTaBieHuss GOpMyJ BEIICCTB U yPABHECHUN XMMHUYECKUX PEaKIMM, CHCTEMAaTUUECKYIO
HoMeHknatypy (IUPAC) u TpuBHaJIbHBIE Ha3BaHHUS OT/ACIBHBIX HEOPTraHMYECKHUX
BEILIECTB (yrapHbli ra3, yrieKUCibli ra3, aMMHak, raiéHas U3BeCTh, Heral€Hasi U3BeCTb,
MUTHEBAs CO/IA, MUPUT U JPYTHUE);

c(OpMHUPOBAHHOCTh YMEHUH OIpPEAENATh BaJCHTHOCTh W CTENECHb OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB B COCJUMHEHHUSX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBSI3U
(koBajeHTHAsA, HOHHAs, METa/NIMuecKasi, BOJOpPOJHAs) B COCAUHEHUSX, THUI
KPUCTAJUTMYECKON pPemIéTKM KOHKPETHOTO BeIlecTBa (aTOMHas, MOJICKYJISIpHAs, HOHHAs,
MeTaJUIM4ecKas ), XapakTep cpe/ibl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COECIUHECHMUIA;

c(hOpMUPOBAHHOCTh YMEHUW YCTaHABIMBATh NPUHAIJIC)KHOCTh HEOPTAaHHUYECKUX
BEIIECTB 10 WX COCTaBy K OMNpeAeNEHHOMY KIacCy/Tpymnme COeAMHEHHH (TMPOCThIe



BEUIECTBA — METAJUIbl M HEMEeTaJllbl, OKCH[bl, OCHOBAaHHUS, KHUCIOThI, aM(OTEpHbIE
THJIPOKCHUJIbI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHI pacKpbhIBaTh CMBICHI Tepuoanydeckoro 3akona J[. .
MenzeneeBa U JEMOHCTPUPOBATH €0 CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBbHYIO U
IPOrHOCTUYECKYIO (D yHKLINU;

c(OpMHUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHYECKUX 2eMeHTOB |4 mnepuonoB Ilepmonnueckoil CHCTEMBI XUMHUYECKHUX
snemenToB J[. V1. MenpesneeBa, UCOJb3Ys MOHITHS «S-, P-, d-3JICKTPOHHBIE OPOUTAIIHY,
(QHEPreTUYeCKue YypOBHU», OOBSACHATH 3aKOHOMEPHOCTM HU3MEHEHHS  CBOICTB
XUMUYECKHUX 3JEMEHTOB M MX COECOUMHEHMI Mo mepuojaM u rpynnam llepmoamueckoit
CHCTEeMBI XUMHYeCKHX 3eMeHToB 1. . Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOICTBA  HEOPraHWYECKHMX  BEIIECTB  Pa3IUYHBIX  KJIACCOB,  IOJATBEPKJATh
CYIIECTBOBAHWE T'€HETUYECKOW CBSI3M MEXAY HEOpPraHWYEeCKUMHU BEIIECTBAMU C
MOMOUIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(OpMHUPOBAHHOCTh YMEHUS KJIACCHU(PUIIMPOBATh XHUMUYECKHE PpEAKIHUHU IO
pa3IMYHbBIM NPU3HAKaM (YHCIy U COCTAaBY pearupyroninux BEIIECTB, TEIIIOBOMY 3 (eKTy
peaKkiuy, W3MEHEHUIO CTETEeHEeW OKHUCIEHUS JJIEMEHTOB, OOpaTUMOCTH pEaKIIHH,
YYaCTHIO KaTalllu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUUN COCTaBISATh YPAaBHEHUsSI PEAKIUN Pa3IUYHBIX THUIIOB,
MIOJIHBIE M COKpPAIEHHBIE YpaBHEHUS peaklMii HOHHOTO OOMEHa, YUUThIBasl YCIOBUSA, NPU
KOTOPBIX 3TH PEaKIUU UAYT 10 KOHLA;

chOpMHUPOBAaHHOCTh ~ YMEHUH  MPOBOAMTH  pEakUWH,  HOJATBEP)KIAIOIINE
KAueCTBEHHBIN COCTAB PA3IMYHBIX HEOPTraHWYECKHX BEIIECTB, PACIIO3HABATH OIBITHBIM
yTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHMM  PacKpbIBaTh CYILIHOCTb OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca 3THUX
peaxkuui;

c(OpMHUPOBAHHOCTb YMEHHUI OOBSCHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOU
peaKkMMu OT pa3IMyYHBIX (PAKTOPOB; XapakTep CMEUICHUS XHMHUYECKOI'O PAaBHOBECHUS B
3aBUCHUMOCTHU OT BHelHero Bo3aeicTeus (mpunnun Jle [latense);

c(OpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh XUMUUECKHUE MPOLIECCHI, JICKAIIHE B
OCHOBE IMPOMBIIUIEHHOTO TMOJYy4YeHUsI CEpPHOM KHUCIOThI, aMMHaka, a TaKxke
c(hOpMUPOBAHHOCTH MPEJCTABICHUNH 00 OOIIMX HAyYHBIX MPHUHIIAIAX M DKOJOTHICCKUX
npobiemMax XUMHUYECKOTO MTPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHUN MPOBOAUTH BHIYUCICHUS C UCIOJIb30BAaHUEM MOHSATHUS
«MaccoBast JI0Jsl BEUIECTBAa B pacTBOPE», 00BEMHBIX OTHOIICHUH Ta30B MPH XUMUYECKHX
peakuusax, Macchl BeleCTBA UM 00bEMA T'a30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO M3 YyYaCTBYIOUIMX B PEAKIMH BEIECTB, TEIJIOBOTO 3¢ ¢eKTa
peakluy Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MPEBPAIEHUS U COXPaHEHUS
SHEPIuH;



c(OpMHUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBWIIa I[OJIL30BAHUS XHUMHYECKOU
Nocy0i 1 J1ab0paTopHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUiIa OOpaIlEHuUs C BEUIECTBAMU
B COOTBETCTBUHU C HHCTPYKIHMSMU TI0 BHITIOJTHEHUIO Ta00PATOPHBIX XUMHUECKUX OTBITOB;

chOpMHUPOBAaHHOCTh ~ YMEHUW  IUIAHUPOBATh M BBHINOJHATH  XUMHUYECKUUH
IKCHIEpUMEHT (Pa3JIOKEHHWE TEPOKCHIAa BOJOPOJAa B TPHUCYTCTBUU KaTaau3aTopa,
OTIpeJIeJICHHE CpEAbl PAcTBOPOB BEUIECTB C MOMOIIBI0 YHUBEPCAJIBHOTO HWHIMKATOPA,
BJIMSTHUE PA3UYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOW pPEaKlWHu, PEaKIMH HOHHOTO
oOMeHa, KayeCTBEeHHbIEC PEaKIMK Ha Cynab(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KAaTHOH
aMMOHWUS, PEIICHUE SKCTIEPUMEHTATBHBIX 33/1a4 1o TeMaM «Metauib» n «Hemeramib»)
B COOTBETCTBUU C MpaBUJIaMHU TEXHUKU OE30MACHOCTHU MPHU OOpAIIEHUHU C BEIIeCTBAMU U
7abopaTopHbIM  O00OPYJOBAaHUEM, OpEeACTaBISATh  PE3yAbTaThl  XUMHUYECKOTO
JKCIIepUMEeHTa B  (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIMX pEaKUUid U
(dbopMyIHpOBaTH BEIBOIBI HA OCHOBE 3TUX PE3YIbTATOB;

chOpMHUPOBAHHOCTh ~ YMEHUH  KPUTHUECKH  aHAJU3UPOBATh  XUMHUYECKYIO
uH(pOpMALIMIO, TOJYyYaeMyl M3  pa3HbIX HCTOYHMKOB (CpeAcTBa  MAacCOBOM
KOMMYHHKaluu, THTepHeT u Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUM COOIIOATh MpaBuia SKOJIOTMUYECKH LEJIecO00pa3HOro
MOBEICHUS B OBITY U TPYJOBOM NIEATEIHLHOCTH B IIEJNISIX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY)KaloIlell TPUPOAHON Cpeabl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha IKUBBIC
OpraHu3Mbl OMpeNeNEHHBIX BEIIeCTB, MOHUMAas cMmbich mokazatens [IJIK, mosicHATh Ha
npUMepax CrIocoObl YMEHBIICHUS M TPEAOTBPALICHUS WX BPETHOTO BO3JCHCTBHSA HA
OpraHu3M YeJIOBEKa;

Ui O0y4aromMXCsi C OrPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3/I0POBBSI: yMEHHE
OPUMEHITh 3HAaHUA OO0 OCHOBHBIX JOCTYNHBIX METOJaX I[I03HAHUA BEIIECTB U
XUMHUYECKHUX SBIICHUN;

JUISL CIIETIBIX W CHa0OBUSMIIMX OOYYArOMIMXCSA: YMEHHE UCIOJB30BaTh pelbeHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaitng s 3anucu XuMuyeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (umdposbie)
Ne i/ Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI pecypenr
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Hroro mo pazueny 3
Pasznea 2. YrieBoaopoabl
2.1 [Ipenenbubie yraeBoAOPOABl — aJTKAHbBI 2
59 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 5 1
aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOoabl 2
54 [IpupoiHbIE HICTOYHUKH YTIIEBOJIOPOJOB U 3 1
uX nepepadboTka
Hroro no pazneny 13
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 3
39 Anpaerunpl. KapOOHOBBIE KUCTTOTHI. 7 1
Crnoxubie 3¢upbl
3.3 VrneBoabsl 3 1




Hroro no pazneny

Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust

13

4.1 AmuHbl. AMUHOKHCIIOTHL. benku 3
Wroro no pazueny 3
Pa3pnen S. BeicokomoJieKy /i pHbIE COeAUHEHUSA

51 [Tnactmaccel. Kayuyku. Bomokna 2
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruyeckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoMoB. [lepuonndeckuii 3aKoH
11 u Ilepuonnueckas cuctemMa XMMHUYECKUX 3
anemenToB . 1. Menaeneera
12 Crpoenue Bemectsa. MHOroo6pasue 4
' BEIIECTB
1.3 XHUMHYECKUE PEAKITUN 6 1 1
Hroro mo pazueny 13
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Mertasmibl 6 1
2.2 Hemerannsl 9 1
53 CBsI3b HEOPTAHUYECKUX U OPTAaHHICCKUX )
' BEILIECTB
Hroro no paszneny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 [Ipenmet opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUECHHE
Teopust cTpoeHUs OpraHUYEeCKUX
2 coequHenuiit A. M. byrtieposa, eé 1
OCHOBHBIE MTOJIOXKEHUS
[IpencraBnenue o knaccuukanuu
3 opraHuueckux Bemiects. Homenknatypa 1
(cucremaTuyeckas) U TpPUBHAIbHBIC
Ha3BaHMsI OPraHNYECKHUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1
TOMOJIOTMYECKUH Psift
5 MeraH u 3TaH — npocTenIne 1
MPEICTaBUTENN aJTKaHOB
6 AJKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1
7 OTUieH U NPONUIEeH — IpocTeiine 1
MIPEICTaBUTENN aJTKEHOB
3 [Tpaktuyeckas padora Ne 1. «ITomyuenue 1 1
ITWIEHA U U3yYEHHUE €TO CBOMCTBY
Ankanuensl. byranuen-1,3 u
9 MeTunoyranuen-1,3. [lonyuenue 1

CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLIL




AJIKHHBI: COCTaB U 0COOEHHOCTHU CTPOCHUA,

10 TOMOJIOTHUYECKHH psAll. ATIETHIICH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

11 Beluncnenus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 ApeHbl: 6eH30J1 U TOJIYOJI. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas cBs3b YIiI€BOJOPOIOB,
NPUHAIIEKAIMX K PAa3IMYHBIM Klaccam
[IpupoiHBIE UICTOYHUKH YIJIEBOIOPOIOB:

14 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ MMPOAYKTHI €€ mepepaboTKu
[IpupoHBIE MCTOUYHUKY YTIEBOJOPOIOB:

15 MPUPOJIHBIN ra3 U MOIMYTHHIE He(TIHBIC
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu

16 KonrtponsHas pabota no pasaeny
«¥YTI1€BOAOPOIBD)

17 [IpenenbHbIE OTHOATOMHBIE CITUPTHI:
METaHOJ 1 3TaHoJ. BoopoaHas cBs3b

18 MHoOroaTroMHbl€ COUPTHI: TUIICHTIIUKOIb U
TIIMLEPUH

19 @deHoJI: CTPOEHUE MOJIEKYIBI, (U3NYECKHE
U XMMHYECKUE CBOMCTBA, IPUMEHEHNE

20 Anpaeruabl: GopManbaerua u
areTanbaerug. AeTon

21 O/HOOCHOBHBIE IIpE/IeNbHbIE KAPOOHOBBIE
KHCIIOTBI: MypaBbUHAs M YKCYCHasI

22 ITpakTuyeckas pabora Ne 2. «CBoicTBa




pacTBOpa YKCYCHOM KHUCIIOTBI»

CTCapI/IHOBaH H OJICMHOBAs KHUCJIOTHhI, KaK

23 MPECTABUTENN BBICIIMX KapOOHOBBIX
KHCIIOT

24 MpbL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee ICHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIC

25 KapOOHOBBIX KHCIIOT. [ HIAPOIIN3 CIIOKHBIX
a¢upoB

26 XKupsl: THIPOIN3, MPUMEHEHHE,
OMoJIOTNYecKast POJIb KUPOB
VYTaeBopl: COCTaB, Kiaccuukanusi.

27 Baxnelinue npecTaBuTeNu: TIH0K03a,
¢bpyxTO3a, caxaposa

28 Kpaxmai u 11emioi103a Kak mpupoTHbIe
MOJIUMEPHI
Kontponbnas paboTta mo pazaery

29 «Kucnopoacoaepxariyue opraHuuecKre
COCTUHEHUS)

30 AMUHBI: METUJIAMHUH W aHUJIHH
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYEeCKUE COCANHEHUS, UX
Ouonoruueckoe 3HadeHue. [lentuab

32 benku xak npupoaHsie
BBICOKOMOJICKYJISIPHBIC COSTMHCHHUS

33 OcHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH

34 OCHOBHBIE METO/IbI CHHTE3a




HHaCTMaCCBI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTypalys aTOMOB

Ilepnonnueckuit 3akoH u Ilepnonnueckas
cUCTeMa XMMH4YecKHX demeHTos 1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHOMN
TEOpUEH CTPOCHUS AaTOMOB

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XAMHUYECKHX DJIEMCHTOB U UX COCIUHCHUI I10
rpymiaM U nepuojam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
XUMHYECKUX 31eMeHToB /.M. MeHaeneeBa B
Pa3BUTUU HAyKU

CrpoeHue BemecTBa. XUMHUYECKasi CBSI3b, €€

BUbI; MCXaHU3MBI o6pa3013aH1/151
KOBaJICHTHOM CBS3U. BOI[OpO,[[Ha}I CBA3b

BaneHTHOCTB. DNEeKTPOOTPUIIATETLHOCTD.
Crenens okucieHns. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
HctrHHBIE ¥ KOJUTOUIHBIC PACTBOPHI.
MaccoBas 10J1 BelllecTBa B pacTBOpe




Knaccudukanus 1 HOMEHKIATypa
HEOPraHW4ecKUX coemHeHuil. I eHeTnueckas
CBSI3b HEOPTaHUYECKUX BEILECTB, PA3INIHBIX
KJIacCOB

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHU4YECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHMS MACCHI BEILECTB; 3aKOH
COXPAHEHHUs U NIPEBPALICHUs SHEPTUU NIPU
XUMHYECKHUX PEaKLHAX

Ckopoctb peakiuu. O6paTuMble peaKiuu.
XHUMHUYECKOE PAaBHOBECHE

10

11

12

13

[Ipaktuueckas pabora Ne 1. «Bnusaue
pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

Onekrponutnueckas auccounanus. [lonsrue
0 BoZiopoHOM Mokasarene (PH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OpraHUYECKUX U HEOPTaHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE
peakuuu. [TonsTre 00 anexTponnze
pacIuiaBoB U pacTBOPOB COJIEN

Kontponbnas paboTta mo pazaery
«Teoperndeckrie OCHOBBI XUMUM»

14

Mertaiuel, ux nosioxenue B [lepuognyeckoii
CHCTEME XMMHUYECKHUX drieMeHToB []. M.
MenpeneeBa 1 0COOEHHOCTU CTPOEHUS
atomoB. OOmue pu3ndecKkre CBOMCTBa
METAJIIOB




15

CrnnaBel MeTaIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTalyIoB

16

17

18

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, Kaaui, KaJbluid, MarHui,
AITIOMUHUNA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COETUHEHUN

XuMHYECKHE CBOMCTBA IMHKA, JKejie3a U BX
COETUHEHUN

19

[IpakTuueckas padbora Ne 2. "Pemienue
HKCIEPUMEHTAIBHBIX 3314 110 TEMe
«Mertannsn»"

20

21

22

Hewmeraibl, X mojiokeHUE B
[Tepuonnueckoit cucTeMe XUMUYECKUX
anemenToB 1. . Menjeneesa u
0COOEHHOCTH CTPOEHHUS aTOMOB

dusznyeckue CBOMCTBA HEMETAJIJIOB.
ANIOTpONHS HEMETAIIOB (Ha IpUMepe
KHCJIOpoJia, cepbl, hocdopa u yriepoia)
XHUMHUYECKHE CBOMCTBA TrAJIOT€HOB, CEPhI U UX
COE€TMHEHUI

23

XuMuyeckue cBoMCTBa a3oTa, (hocdopa 1 ux
COECIMHEHU I

24

25

XUMHUYECKUE CBOMCTBA YIJIEpOa, KPEMHUS U
HUX COeIUHEHNN

[IprMmeHeHne BaXKHEUIINX HEMETAIOB U UX
COeIUHEHUN

26

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110




TteMme «Hemeraniwly. Beruncienus mo
YPaBHEHUSAM XUMHUYECKUX PEAKIUNA U
TEPMOXUMHUYECKUE PACUETHI

[TpakTuyeckas padora Ne 3. «Pemenune

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME 1
"HemeTaisl"»

28 KontpomnbHas pabora no remMam «MeTtamib» 1
u «Hemeramibn»

29 Heoprannueckue 1 opraHn4eckue KucyioThl. 1
Heoprannueckue 1 opraHn4eckue OCHOBaHUS
AmdoTrepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPraHMUYECKUX U OPraHMYECKUX
BEILIECTB
Poine xumMum B obecnieueHIH SKOJIOTUIECKOH,

31 SHEPTEeTUYECKON U MHUIIEBON O€30MaCHOCTH, 1
Pa3BUTHH MEJIUIINHBI
IIpencraBnenus o0 0OIMUX HAYYHBIX

32 MPUHIMIIAX TPOMBIIUIEHHOTO MOTY4YEeHHUS 1
Ba)KHEHUIIINX BEIIECTB

33 YesnoBek B MUpE BEILIECTB U MaTepHAJIOB

34 XuMUs U 37J0pOBbE YEIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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