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Hoscuumenvuas 3anucka

[IporpamMma mo XMMUU Ha YPOBHE CpeJHEro o0iiero oopasoBaHus pa3paboTaHa Ha
OCHOBE TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeIbHOW MPOrPaMMBI
cpennero obmero odpaszoBanus, npeacTaBieHHbx B PI'OC COO, ¢ yuérom Konnenuun
npernojaBaHus y4yeOHOro rmnpeamera «XUMHUS» B 00pa3oBaTEIbHBIX OpraHU3ALMSIX
Poccuiickoii ®enepanuu, peanu3yrolIMX OCHOBHBIE 00pa3oBaTENbHBIE MPOTPaMMBbI, U
OCHOBHBIX MOJIOKEHUI (PenepanbHoil paboueit mporpaMmbl BOCIIUTAHUS .

OcHOBY MOAXO0J0B K pa3pabOTKe MpOrpaMMbl MO XUMHH, K OINPEACICHUIO 00IIen
CTpaTreruu OOY4YeHHMs, BOCIHMTAHMS WU Pa3BUTHs OOYYAIOLIMXCS CPEICTBAMH Y4eOHOIO
npeamera «Xumus» 1 10—11 knaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIIETITYaJIbHbIC
nosioxkeaus: ®I'OC COO o B3auMOOOYCIOBIEHHOCTH II€JIEH, COlepkKaHuUsl, pe3yJbTaTOB
oOy4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

XuMuyeckoe oOpa3oBaHHE, IOIy4aeMOE€ BBITYCKHUKaMU 0011e00pa3oBaTeNbHOM
OpraHu3alliM, SBISETCA HEOThEMJIEMOM YacTbl0 HMX OOpPa30BaHHOCTH M CIYXKHUT
3aBEPILAIOIIMM 3TAllOM peaU3alid Ha COOTBETCTBYIOIIEM Oa30BOM YPOBHE KIHOUYEBBIX
LEHHOCTEH, MPUCYIIMX ULEJIOCTHOM CHUCTEME XHMMHYECKOro oOpaszoBanus. KirodyeBbie
LIEHHOCTH KacaloTcs IO3HAaHUS 3aKOHOB MPHUPOJbI, (HOPMUPOBAHMS MHPOBO33PEHHUS U
oO1Iei KyJabTyphl YEJIOBEKA, a TAKXKE SKOJIOITMUYECKH 0OOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U MPUPOAHOH cpene. Peanusyerca xumuueckoe 00pazoBaHue oOydaromuxcs Ha
YPOBHE CpeaHero oOuiero oOpa3oBaHMsI CpPEACTBAMH YYEOHOro mpeaMera «XuMUs»,
COJIepKaHUE U MOCTPOCHHE KOTOPOIO OIPEACIIEHBI B IPOrpPAMME IO XUMHUHU C YYETOM
cnenu@UKd HAyKu XUMUU, € 3HAaYEHUs! B TIO3HAHUU TIPUPOJIBI U B MAaTEPUATIbHOMN JKU3HU
oOmiecTBa, a Takke C Y4Y4€TOM OOIMX Ieled W MPUHLMUIOB, XapaKTEPU3YIOIUX
COBPEMEHHOE COCTOSIHUE CHUCTEMBI cpenHero obmero oOpa3zoBaHuss B Poccuiickoii
denepanum.

[Ipu dopmupoBanuu coxepxkaHusi MpeAMETa «XUMHUSD» YUTEHbl CIEIYIOIIHE
MOJIOKEHUS O CrIeU(PUKE U 3HAUCHUU HAYKU XUMUHU.

XUMHSI KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B CO3AaHUU
HOBOl 0a3bl MaTepualbHOW KyJbTYpbl, BHOCHT CBOM BKJIaJ B (OpMHpPOBAHUE
pPalMOHAJIBHOTO HAYYHOTO MBIIUJIEHUS, B CO3JIaHUWE LIEJOCTHOIO MPEACTaBICHUS 00
OKpY>KaIoIlleM MUPE KaK O €IMHCTBE MPUPObI U YETIOBEKA, KOTOpoe (HOPMUPYETCS B XUMUU
Ha OCHOBE IIOHMMAaHMS BELIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MHUPA, OCO3HAHUS
B3aMMOCBSI3U MEXJy CTPOCHHEM BEIECTB, UX CBOMCTBAMU U BO3MOXKHBIMU OOJIACTSIMU
MIPUMEHEHMUSL.

CoBpemeHHass XHMMUSI KaKk HayKa CO3UJIaTelIbHas, HayKa BBICOKMX TEXHOJOTHIA
HaIpaBJieHA Ha pelIeHHE TII00ANbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUSI YEIOBEUYECTBA -
CBIPbEBOM, SHEPTETUUECKOM, TUIIIEBOM, IKOJIOTMYECKON O€30MTaCHOCTH U OXPaHbI 3JI0POBbSI.
TecHO B3aMMOJIEHUCTBYS C IPYTUMHU €CTECTBEHHBIMHU HayKaMM, XUMHUSI CTajla HEOThEMIIEMOU
YacThbl0O MHUPOBOM KYJBTYpbl, HEOOXOAMMBIM YCIOBUEM YCHEIIHOTO TpyAa U >KU3HU
Ka)KI0T0 4jIeHa 0O0IIecTBa.

B cooTBeTcTBUM ¢ OOMIMMU LEISIMHU U MPUHIIMIIAMU CPEHEro o0IIero oopa3zoBaHus
cogepxkanue mpeamera «Xumusi» (10-11  kmaccel, 0a30BBIii  YpOBEHb HW3yUCHUS)
OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOIIEKYJbTYPHYIO MOATOTOBKY OOy4YaroIIuXcs,
HEOOXOMUMYIO UM JJisi BBIPAOOTKH MHUPOBO33PEHUYECKHMX OPUEHTHPOB, YCIEIIHOTO



BKJIIOUEHUSI B JKU3Hb COIIMYMA, MPOJOJDKEHUS 00pa30BaHUSA B PA3NUYHBIX O0JIACTAX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEH.

CocCTaBISAIOIMMH NpeaMeTa « XUMHUsD ABIIOTCS 0a30Bble Kypchl — «OpraHnyeckast
xumusi» U «OO1as U HEOpraHUYeCcKass XUMHUs», OCHOBHBIM KOMIIOHEHTOM COZCpXaHUs
KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HAYKU: CUCTEMA 3HAHUH M0 HEOPraHWYECKOM XUMUU
(c BKiIIOYEHMEM 3HAHMM M3 oOulel XuMuM) M opranmdyecko xumuu. dopmmpoBaHue
JAHHOM CHCTEMbl 3HAHMW TIPU M3YyYEHUU IpeaMeTa O0O0eCHeYMBAET BO3MOXKHOCTh
pPaccMOTPEHHsI BCETO MHOroOOpa3usi BEIIECTB HAa OCHOBE OOIIMX IOHATUM, 3aKOHOB U
TEOPUN XUMUH.

Crpykrypa conepkaHus KypcoB - «Opranuueckas xumus» u «OOmas u
HEOpraHnYecKas XuMus» cpopmMupoBaHa B IpOrpaMMe MO XUMUU Ha OCHOBE CUCTEMHOI'O
NOJX0/a K U3YUYEHHUI0 y4eOHOro MaTepuana u 00yclIoBIeHa UCTOPUUECKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHWU Ha ONPENEIEHHBIX TEOPETUYECKUX YPOBHAX. B Kypce opranudeckon
XUMHH BEIIECTBA pPACCMATPUBAIOTCS HAa YPOBHE KIACCHYECKOM TEOPUU CTPOCHUS
OPraHWYECKUX COCIMHEHMM, a TAaKKE€ HAa YPOBHE CTEPEOXMMHUYECKHUX U DIIEKTPOHHBIX
MIPEACTABICHUI O CTPOEHUH BelecTB. CBeIeHUs 00 M3y4aeMbIX B Kypce BEIIECTBAX Jat0TCs
B Pa3BUTUU - OT YIJIEBOJOPOAOB A0 CJIOXKHBIX OMOJIOTMUECKH aKTUBHBIX COeAUHEHMI. B
KypCe OPraHMYECKOW XMMUH MOJY4YaloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHMsl IEpPBOHAYAJIbHBIE MPEACTABICHUS O XUMHUYECKOH CBA3H,
KJIACCU(UKALMOHHBIX IPU3HAKAaX BEIIECTB, 3aBUCUMOCTU CBOWCTB BEUIECTB OT HUX
CTPOCHMS, O XUMUYECKON PEAKIIUU.

B npeamere «Xumus» 6a30BOro ypoBHsI pacCMaTpUBAETCS M3YUYECHHBIH Ha YpPOBHE
OCHOBHOT0 00111er0 00pa30BaHMs TEOPETUUECKUI MaTepual U (aKkTOJIOTHYECKUE CBEACHMUS
O BELIeCTBaX M XUMHUYECKOW peakuuu. Tak, B YacTHOCTH, B Kypce «OOmas u
HEOpraHW4yeckass XHUMHUS» OOYyYaroIMMCsl MpPEIOCTABISAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHHE MEPUOJINYECKOr0 3aKOHA C 00IIETEOPETUUECKUX U METO0JIOTMYECKUX TTO3HIIHM,
rJIy0Ke MOHATh UCTOPUYECKOE U3MEHEHUE (PYHKIMH 3TOro 3aKOHa - 0T 0000IIaromei 10
OOBSICHSIFOIICH ¥ IPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHMIA O BAXKHEUIIINX BEUIECTBAX, UX COCTABE, CTPOCHUHU, CBOMCTBAX
U NPUMEHEHHUH, a TAKXKE O XMMHYECKHX PEAKUUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTAX
MpoTeKaHus qonoaHsaercs B Kypcax 10 u 11 knaccoB aneMeHnTaMu coaepKaHusi, UMEIOINMU
KyJbTYpOJIOTHUYECKUIA U MPUKIAJAHON XapakTep. DTH 3HaAHUS CHOCOOCTBYIOT MOHUMAHUIO
B3aUMOCBSI3M XUMHUHU C JAPYTMMH HayKaMH, PACKPBIBAIOT €€ POJb B ITO3HABATEIBHOW W
NPAKTUUECKOM JIeATENbHOCTH 4YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBaXXEHUS K
MPOLIECCY TBOPUYECTBA B 00JIACTU TEOPUU U PAKTUUECKUX MPUITOKEHUN XUMHUH, TOMOTat0T
BBIITYCKHUKY OPHUEHTUPOBATHCS B OOIIECTBEHHO M JMYHOCTHO 3HAUMMBIX MpoOieMax,
CBSI3aHHBIX C XHWMHEH, KPUTHUYECKU OCMBICIMBATh MH(GOPMALMIO U MPUMEHATh €€ IS
IIONIOJIHEHUSI ~ 3HAHWM, PpEIEHUS  MHTEJUIEKTYaJbHBIX M DKCIIEPUMEHTAJIbHBIX
uccienoBarenbekux 3aaad. Comepkanue yueOHOro npeamera «XUMHsS» TaHHOTO YPOBHS
M3Y4YEHUs] OPUEHTHUPOBAHO Ha (POpMUPOBAHHE Yy OOYYAIOLIMXCS MHUPOBO33PEHUYECKOM
OCHOBBI [JI1 TOHUMAHMS (PUIOCOPCKUX HJIEH, TAKUX KaK: MaTepUaIbHOE €JIMHCTBO
HEOPTraHWYECKOrO0 M OPraHUYeCKOro MHupa, OOYCIOBIEHHOCTh CBOMCTB BEILECTB HX
COCTaBOM M CTPOEHHEM, IMO3HABAEMOCTb IMPUPOJIHBIX SIBJICHUW IMYTEM JKCIEPUMEHTA U
pelIeHusl MPOTUBOPEYUI MEXAY HOBBIMU (PaKTaMHU M TEOPETUUYECKUMHM MPENOCHUTKAMM,
OCO3HAaHHE POJM XUMHUM B PEUICHUH SKOJOTMYECKHX NpodiieM, a Takke Mpoliem



cOepeXeHHUsT HHEPreTHUECKUX PECypCOB, CBIPBS, CO3JAaHUS HOBBIX TEXHOJIOTUH H
MaTEepUaoB.

B mumane pemieHus 3amay BOCIUTAHHS, Pa3BUTHS M COIMAIM3ALUU O0yYarOUINXCs
MIPUHSATHIC TPOTPAMMOM MO XUMHUH TOIXObI K ONMPEACICHUIO COACPKAHUS U TTOCTPOCHUS
npeaMera mpeaycMaTpuBaioT GOPMUPOBAHKE Yy 00YUAIOIIUXCSl YHUBEPCANIBHBIX YUeOHBIX
JNEUCTBUM, UMEIOIUX 0a30BOE 3HAYEHUE I PA3JIMYHBIX BUJIOB JEATEILHOCTH: PEIICHHUS
mpoOJieM, MOUCKa, aHaJIn3a U 00pabOTKU MHGOPMAIIUHA, HEOOXOAUMBIX JIJI IPHUOOPETEHUS
OTbITA IPAKTUYECKOMN U UCCIIEI0BATEIbCKOMN 1eITeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MO3HAHWUU XUMUHU.

B npakTuke npenojaBaHus XMMUM KaKk HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
TaKk ¥ Ha YPOBHE CpeIHEro oOIIero oOpa3oBaHUs, MPHU OMNPEICICHUU COAECPKATEIbHOU
XapaKTEPUCTHUKU 1eJIel N3ydeHHsl MpeIMeTa HallpaBIeHUEM NEPBOCTENIEHHOM 3HAYMMOCTH
TPaJMIMOHHO TpPHU3HAETCS (POPMUPOBAHHME OCHOB XHUMHUYECKONW HAyKHM Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKON EATEIbHOCTH YeIOBEKa U KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METONMYECKONM TOYKH 3pPEHHS] TAKOM MOAXOI K
OTIpEICTICHUIO TIeJIel N3yUeHUs IPEeIMETA SIBISICTCS BIIOJTHE OTPABIAHHBIM.

[maBHBIMH TEMIMU W3YYECHHS TMpEAMETa «XUMHUS» Ha YPOBHE CpPEIHEr0 OOIIEero
oOpa3oBaHus Ha 06a30BOM YPOBHE SIBJISIOTCS:

dbopMHpOBaHHWE CHUCTEMBbl XMMHYECKHMX 3HAHUN Kak Ba)KHEHIEH cocTaBistomen
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, B OCHOBE KOTOPOW JIEKAT KIIIOYEBBIC IMOHSATHUSA,
dbyHIaMEeHTaIbHBIE 3aKOHBI M TEOPUM XUMHUH, OCBOCHHUE S3blKa HAyKH, YCBOCHHE U
NOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHKE U Pa3BUTHE MPEACTABICHUM O HAYYHBIX METOJaX MO3HAHUS BEIIECTB
U XUMUYECKUX PEaKIMii, HEOOXOUMBIX JIJIsi MPUOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B
MHUpPE BEMIECTB U XUMHYCCKUX SBJICHUH, UMCIOIINX MECTO B TPHUPOJE, B MPAKTHUCCKOU U
MOBCEIHEBHOM JKU3HM;

pa3BUTHE YMEHHA M CIIOCOOOB JAESITENHbHOCTH, CBA3aHHBIX C HAOIIOACHHEM U
OOBSICHEHHEM XHUMHYECKOTO OKCIEPUMEHTa, COONIOJICHHEM TIpaBWJI 0O€30MacHOTO
oOpallleHusl C BEIIECTBAMM.

CopepxxarenpHasi XapaKTepUCTUKA IIeNIel U 3a7a4 U3YYCeHUS TpeaMeTa B IporpaMme
[0 XMMHHU yTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU C HOBBIMH NPUOPUTETAMHU B
cucTteMe cpemHero obmiero oopazoBanus. CerojiHs B MPENOJIaBaHUKM XUMHU B OOJIBIIICH
CTENEHU OTAAETCSA MPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COepXaHus oOyueHus,
OPHMEHTHUPOBAHHOW Ha TMOATOTOBKY BBIITYCKHHKA OIOIICOOpPa30BaTEIHLHON OpraHu3allluu,
BIIAJICIONIETO HE HAOOPOM 3HaHM, a (HYHKIIMOHATILHOW IPAaMOTHOCTBIO, TO €CTh CITIOCO0aMU
U YMEHHMSIMHU aKTUBHOTO TOJIYYCHHS 3HAHUW U MPUMEHEHUS] UX B PEATbHOW >KH3HU IS
pEIIeHUs IPAKTUIECKUX 3a71a4.

B oroii cBa3u npu u3ydeHUM IpeaMera «XUMHS» JOMUHUPYIOLIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNH U 3a/1a4H, KaK:

amanrtanys OOyJaromMXCs K YCIOBHSM JWHAMHYHO Pa3BUBAIOLIETOCS MHPA,
dbopMHpOBaHNE WHTEIICKTYyallbHO PAa3BUTON JMYHOCTH, TOTOBOW K camMo0Opa3oBaHMUIO,
COTPYJIHHYECTBY, CAMOCTOSTCIPHOMY MPUHSATHIO TPAMOTHBIX PENICHUN B KOHKPETHBIX
KU3HCHHBIX CHTYAIIUSAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dbopmupoBaHre y 00YyYarONIUXCS KIFOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIETCHIIH),
MMEIOIINX YHUBEpPCAIbHOE 3HAYEHWE JNJISi Pa3IMYHBIX BHUAOB JCSATEIBHOCTU: PEIICHUS



npo0iieM, MOKCKa, aHau3a U 00pabOTKH HHPOPMAIH, HEOOXOAUMBIX JIJIsl IPUOOPETEHHUS
OTIbITa ACSITENbHOCTH, KOTOPasi 3aHUMAET BaXXHOE MECTO B MO3HAHUM XHMMUH, a TaKKe JIJIs
OLICHKH C TIO3UIUH JKOJIOTUYECKOW Oe30MmacHOCTH XapaKTepa BIMSHHUS BEIIECTB H
XUMHUYECKUX MPOIIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOTHYIO CPENY;

pa3BUTHE T[IO3HABATENbHBIX HMHTEPECOB, MHTEIUICEKTYalIbHBIX M  TBOPYECKUX
CIOCOOHOCTEN 00yYaroImMXCsl: CHOCOOHOCTH CAMOCTOATEIBHO TPUOOPETATh HOBBIE 3HAHUS
10 XMMHUU B COOTBETCTBHUHM C JKU3HEHHBIMH MOTPEOHOCTSAMH, UCIIOIb30BaTh COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOIMM Ul NIOWCKA M aHaiu3a y4eOHON M Hay4YHO-IIOMYJISIPHOM
MH(POpPMAILIMU XUMUYECKOTO COICPKAHMS,;

(opMupoBaHHEe U pa3BUTHE Yy OOYYaAIOLIUXCS ACCOLMATHUBHOIO U JIOTMYECKOIO
MBILLUIEHNS, HaOIIOAATEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAUMBI, B YAaCTHOCTH, MNpU I[UIAHUPOBAHUU U TMPOBEACHUH XHUMHUYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHHUE Y OOyYarommxcsi yOe:kIEHHOCTH B TYMAaHUCTHYECKON HAaIPaBICHHOCTH
XUMHHA, €€ Ba)XXHOM POJIM B PEHICHWH TJIO0ATBHBIX MPOOJEeM PpPaldOHAIBHOTO
PUPOIOTIONB30BAHUS, TOTIOTHEHHSI YHEPTETHUECKUX PECYPCOB M COXPAHEHHSI TPUPOTHOTO
paBHOBECHSI, OCO3HAHHSI HEOOXOAMMOCTH OEpEeKHOT0 OTHOLICHHS K MPHUPOAEC M CBOEMY
3IOPOBBIO, a TaKXKe MPUOOPETEHHUs OIbITa HWCIOJIb30BAHUS TMOJTYYCHHBIX 3HAHUU IS
INPUHATHS TPAMOTHBIX PELICHUN B CUTYalLlUsX, CBI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

[enu u 3agaun U3y4eHUs! NpeaMeTa «XUMHUs TOTYyUHIH MOAPOOHYI0 METOJUUECKYIO
MHTEpIIpeTaluio B pasaene «llnmanupyembie pe3ynbTaTbl OCBOCHHUS IPOTPaMMBbl 10 XUMHUI,
TakuM 00pa3oM o0ecredeHo YETKOE MPEICTaBICHUE O TOM, KAKUE 3HAHUS U YMEHUS UMEIOT
IPsIMOE OTHOIICHUE K Pean3alii KOHKPETHOH 11eJIH.

B yueOHOM 1utaHe cpenHero oouiero oOpa3oBaHUs HpeaMeT «XUMHsD» 0a30BOro
YPOBHS BXOJUT B COCTaB NMPEAMETHOM 001acTu «EcTecTBEeHHO-HAyUYHBIE ITPEIMETHI.

OOmiee 4yMcIO 4YacoB, OTBEAEHHBIX [JIs1 W3YYEHUS XUMHUHU, Ha 0a30BOM ypOBHE
cpeaHero oOiiero oopa3zoBanusi, coctariseT 68 dacos: B 10 kimacce — 34 yaca (1 yac B
Henento), B 11 knmacce — 34 yaca (1 gac B Hefento).

Cooepoicanue yuebHo20 npedmema

10 KUIIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBBI OPraHUY€ECKON XUMUM

IIpenMer opraHuyeckoil XUMHUHU: €€ BO3HUKHOBEHHE, Pa3BUTHE W 3HAYEHUE B
MOJIYYE€HHH HOBBIX BEILIECTB U MaTepHUayoB. Teopusi CTPOCHUSI OPraHUYECKUX COCTUHEHUMN
A. M. byrnepoBa, €€ ocHoBHbIe ToJioKeHHS. CTpyKTypHBIE (OPMYJIbl OPTaHHMYECKHX
BeliecTB. ['oMonorus, uzomepus. XuMUYEcKasi CBA3b B OPraHUYECKUX COCTUHECHUSIX —
OJIMHapHBIC U KPaTHBIC CBS3H.

IIpencraBienne o kiIaccuukamuu oOpraHuyueckux BemecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUHN (CUCTeMaTH4ecKas)) U TPUBHAIbHBIC HAa3BaHUS Ba)KHEUIIIMX
MpPEACTaBUTENEH KIACCOB OPraHUYECKHUX BELIECTB.

DKCIepUMEHTaIbHBIE METO/Ibl U3YUEHHS BEIIECTB M X MIPEBPAIEHUN: 03HAKOMJICHHUE
C oOpa3naMu OpPraHMYeCKUX BEIIECTB M MaTepuajaMd Ha WX OCHOBE, MOJCIMPOBAHUE
MOJIEKYJI OPTaHUYECKUX BEIIECTB, HAOIIOACHUE U OMTMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB



M0 TIPEBPAIICHUIO OPTAaHNYECKUX BEIIECTB NMPH HArpeBaHuu (TUIaBiICHUE, OOYTIMBAHUE U
rOpeHue).

Yraesogopoasl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUUECKUMN psa. MeTaH U 3TaH — NPOCTEUIINE
MPEJCTABUTENN alKaHOB: (DU3NUYECKUE M XMMHYECKHME CBOWMCTBA (pEaKIMU 3aMElICHUs U
rOpeHus1), HaXOXKJACHHE B PUPOJIE, TOIYyUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB W CTPOEHUE, TOMOJOTUYECKUH pAn. OTWIEH W MPONWIEH —
npocTellne MPeACTABUTENN AIKEHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMCTBa (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUJpATAllMd, OKHUCICHUS U  IOJMMEPHU3ALINH),
NOJIyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyramuen-1,3 wu  wMetmnOyraguen-1,3:  CcTpoeHHe, BakKHEHIIHE
XUMHUYECKHE CBOMCTBA (peakius nojumMepusanun). [lodyyeHne CHHTETHUECKOTO Kay4yyKa 1
PE3UHBL.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTUYECKHI psi. AUETWICH —
MPOCTEUIIIUN TIPEJCTABUTENh AJIKUHOB: COCTaB, CTPOCHHUE, (PU3UYECKUE U XUMUUYECKHUE
CBOMCTBA (peaklny THAPUPOBAHMUS, TAIIOTEHUPOBAHUSI, TUIpATALIUU, TOPEHUS ), TOTyUYCHHE
Y IPUMEHEHUE.

Apenbl. benson: cocra, cTpoeHue, GU3NIECKUE U XUMUUYECKUE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHMUS ), MOTYUYEHUE U IPUMEHEHUE. 10.1y0. cocmas, cmpoeHue,
Qusuyeckue U XumuueckKue Cc8OUCMBA (peakyuu 2alo02eHUpPO8aHUs U HUMPOBAHUS),
noayyenue u npumenenue. TOKCUYHOCTb AapE€HOB. ['eHeTnyeckas CBA3b MEKIY
YIJIEBOAOPOIAMU, ITPUHAIIEKAIIMMU K Pa3JIMYHbIM KJIaccaM.

[IpupoHbie UCTOUYHUKH YTIAeBOAOPOaOB. [IpuponHbIii ra3 U MOMyTHbIE HE(TIHBIC
ra3pl. Hedts u e€ npoucxoxaenue. CrocoObl nepepaboTKu HepTH: TEpEeroHKa, KPEKUHT
(TepMuueckuii, KaTaluTUYecKuil), nuponu3. I[IpoaykTel mnepepaboTku HePTH, HX
MPUMEHEHUE B MPOMBIIIJIEHHOCTA WU B ObITy. KaMeHHBI yrojiib M TPOAYKTHI €r0
nepepadoTKU.

DKCNEPUMEHTAIbHBIE METOIbI M3yUYE€HHUS BEUIECTB U UX MPEBPALLICHUI: O3HAKOMIICHUE
c o0OpasllamMu IUIacTMacC, KaydyykoB W pe3uHbl, koyuiekiuu «Hedtb» u «Yrosby,
MOJICJIMPOBAHUE MOJIEKYJl YTJIEBOAOPOJIOB H TaJOT€HONPOU3BOAHBIX, IPOBEICHUE
MPaKTUYECKON pabOThI: MOJYyYEHUE ITUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaumn.

Brluucnenus mo ypaBHEHHMIO XMMHMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJTHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIIMU 0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UJIN MPOIYKTOB PEAKIINH).

Kucaopoacoaep:xamue opranu4ecKkue coeAMHEHUs

[IpenenbHbIe OJHOATOMHBIE CIIUPTHL. METaHOM U ATAHOJ: CTpOCHHUE, (HU3UIECKUE U
XUMUYECKUE CBOWCTBA (peakiuu C aKTUBHBIMM METaJUIaMH, TaJOr€HOBOJOPOIaMH,
ropeHue), IpuMeHeHne. BoaopojHbie CBS3M MEXKIYy MOJEKyJaMH CIUPTOB. JleiicTBue
METAHOJIA ¥ 3TAHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CHOUPTHL. DTUJICHTJIMKOIbL W TIMIEPUH: CTPOCHHUE, (U3UYECKUE U
XUMUYECKHE CBOMCTBa (B3aUMOJIEUCTBHE CO IIECJIOYHBIMU METaUIaMH, KadyeCTBEHHas
peakuysi Ha MHOTOaTOMHbIE CIUPTHI). JlelicTBUEe Ha opraHu3M uesnoBeka. [IpuMeHnenue
JIMIEPUHA U STUIICHTJIUKOJIS.

®deHoJ: CTPOCHHE MOJEKYIbI, (U3UIECKUE U XMMHYECKUE CBONCTBA. TOKCHYHOCTH
denona. [Ipumenenue deHoma.




Anbneruabl U kKemoHvl. DopManbAETHA, alleTalbICTU: CTPOCHUE, (PU3NYECKHE U
XUMHUYECKHNE CBOWCTBA (PEaKIIMK OKUCICHUS U BOCCTAHOBJICHUS, KAUECTBECHHBIC PEAKIIHH ),
MOJTyYCHUE U TIPUMECHECHHE.

OmHOOCHOBHBIE TIPEACIbHBIC KapOOHOBBIE KHCIOTHI. MypaBbHHAs W YKCyCHas
KHUCIIOTBI: CTpOEHUE, (PU3NUecKre U XMMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIME ISl Kilacca
KHUCIIOT, peakius dTepudukanuu), noirydyeHue u npumeHenue. CteapuHoBas U OJECMHOBAs
KHUCIIOTHl KaK MPEICTaBUTENIM BBICIIUX KapOOHOBBIX KHUCIOT. MbUIa KaK COJHM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JACHCTBUE.

Cnoxnble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MApPONHM3 CIOKHBIX
a¢upos. Kupsl. I'naponus xupos. [Ipumenenue xupoB. bruonornyueckas posb KUpOB.

VYrieBonpl: cocTaB, KiaccuUKalus YriieBoJoB (MOHO-, TU- W MOJHCAaxXxapuibl).
['mroko3a — mpocTelnii MoOHOCaxapul: OCOOCHHOCTH CTPOEHUSI MOJIEKYJIbI, (PU3HUUYECKUE U
XUMHYECKHue CBoMCTBa (B3aumoieiictBue ¢ ruapokcuaom meau(ll), okucnenne ammuadyHbiM
pactBopoM okcuna cepedpa(l), BoccraHoBieHUE, OpOXKEHUE TIIIOKO3bI), HAXOXKICHUE B
Npupoae, NpUMEHEHHe, Ouonormyeckas poab. DorocuHTe3. DpykTo3a Kak H30MeEp
TJTFOKO3BI.

Kpaxman u memitono3a kak mpupofHbie moiauMepbl. CTpoeHHe Kpaxmana u
1eJuTio036l. Ou3nueckne ' XMMUYECKHE CBOMCTBA Kpaxmana (THApOJN3, KaueCTBEHHAs
peaKIs ¢ HOJ0M).

DOKCnepUMEHTAIbHBIE METO/Ibl U3YUYEHHS BEIIECTB U UX IMPEBpaICHUN: POBEICHUE,
HaOJII0ICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE CIIUPTOB, KAUECTBEHHBIC
pEeaKIMK OJJHOATOMHBIX CIIUPTOB (OKHUCIeHHE dTaHoia okcuaoM meau(ll)), MHoroaToMHBIX
CupTOB (B3auMOeicTBUE TiniiepuHa ¢ ruapokcuiom meau(ll)), anpreruaos (okucieHue
aMMUa4yHbIM pacTtBopoM okcuaa cepeodpa(l) u rumpoxkcugom memu(ll), B3aumoseincTBue
Kpaxmaja ¢ MO0JIOM), MPOBEACHUE MPAKTUUECKOW PabOThl: CBOMCTBA PacTBOpa YKCYCHOM
KHCIIOTHI.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XMMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA MU MPOIYKTa PEAKIIMH MO0 U3BECTHBIM Macce, 00bEMY, KOJIHMUECTBY
OJTHOTO W3 HUCXOJIHBIX BEIIECTB WJIA TPOTYKTOB PEAKITNN ).

A3oTcoep:kalie oprannyeckue coeJuHeHusl.

AMMHOKHCIIOTBI Kak aM(OTepHbIe oOpraHudeckue coenauHeHus. Duznueckue W
XUMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe riauiuHa). buomornueckoe 3HaueHue
aMUHOKHCIOT. [lenTuapl.

benku kak mpupoaHbIe BBICOKOMOJIEKYJISIpHbIE coeqnHeHus. [lepBuunas, BTopuyHas u
TPETUYHAsI CTPYKTypa OENKOB. XMMUUYECKHE CBOMCTBA OEJIKOB: THAPOJIMN3, JICHATYpAIIHS,
KaueCTBEHHBIC PEAKIIUU Ha OCJIKH.

DKCnepUMEHTAIbHBIE METO/IbI U3yUEHHUS BEIIECTB U MX MPEBPAIICHUN: HAOIIOACHHUE U
OTKMCAaHHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JICHATypanus OCIKOB IPU HarpeBaHWUHU, IIBETHHIC
peakiuu OeIKOB.

BoicokoMoieKyJIsipHbIE COeTMHEHUST

OCHOBHBIC MTOHSATHS XMMHUHU BRICOKOMOJICKYJIIPHBIX COSAMHCHUI: MOHOMED, ITOJTUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJUMEPH3AIINH, CPEIHSS MOJIEKYIsipHas Macca. OCHOBHEIE
METOJBl  CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COCAUHEHUH —  TOJUMEpHU3alus M|
MTOJIMKOH ICHCAITHSL.



DKCneprUMEHTAIbHBIE METO/IbI H3yYEHHUS BEIECTB U UX IPEBPALLECHUI: 03HAKOMJICHUE
¢ o0pa3iamMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYIyKOB.

Meoicnpeomemnuie cés3u.

Peaqm3zanust MeXIpeaMETHBIX CBSI3€d NPHU U3YYEHUH OPraHu4eckod xumuu B 10
KJlacCe€ OCYIIECTBISIETCS 4Yepe3 HCIHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYyYHBIX
HNOHATUN, TaK W MOHATHM, SBIAIOIIMXCS CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIC TIOHATHUS: SIBJICHUE, HAYUYHBIN (akT, TUIIOTE3a, 3aKOH,
TEOpus, aHAIU3, CHHTE3, KJacCU(pUKalus, MNEPUOJUYHOCTh, HAONIOJEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE.

®dusuka: Marepus, dHEprus, Macca, aToM, 3JEKTPOH, MOJEKYJa, dHEPreTUYECKUN
YPOBEHb, BEIECTBO, TEJI0, OOBEM, arperaTHOE COCTOSHUE BEILECTBA, (PU3NYECKUE
BEJIMYUHBI U €UHULBI UX U3MEPEHHUS.

buonorus: knetka, opranusm, Ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOTUYECKH aKTUBHBIE BelIeCcTBa (O€IKU, YIIAeBOAbL, )KUPbI, (PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHbIE TOPOABL, TOJE3HbIE UCKOMIAEMBIE, TOILIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOIO MUTAHUS, MOIOIINE
CpEeIICTBa, JEKAPCTBEHHbBIE U KOCMETUYECKUE MTPenapaThbl, MaTepraibl U3 HCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KITACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XMMHH

XuMu4eckuil sneMeHT. AToM. Sapo aTtoma, H30TONblL. DJIEKTPOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHHU, MOMYypOBHH. ATOMHBIE opOuTtamu, S-, P-, d- SJIeMEHTHI.
Oco0eHHOCTH pacnpeiesieHHs 3JEKTPOHOB MO OpOUTasiM B aTOMAax 3JIEMEHTOB NEPBBIX
YEeTBIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLKsi aTOMOB.

[lepnonmueckuit 3axkoH u [lepuogmueckas cucrema xumuyeckux snmemeHToB 1. U.
MenpneneeBa. CBs3p NEPUOAMYECKOTO 3aKOHA U llepmoandeckod cHCTEMBl XHUMHYECKHAX
anementoB JI. WM. MeHneneeBa ¢ COBpPEMEHHOM TEOpPUEH CTPOEHHSI aTOMOB.
3aKOHOMEPHOCTH HW3MEHEHHUs CBOMCTB XHMHUYECKHX OJJIEMEHTOB U 0O0pa3yeMbIX HMHU
IIPOCTBIX M CIIOXKHBIX BEIIECTB IO TPyIIaM U IIepruoaaM. 3Ha4Y€HUE IEPUOTUIECKOr0 3aKOHa
B Pa3BUTHUU HAYKHU.

Crtpoenue BemiecTBa. XUMUYECKasl CBSA3h. BUIbI XUMHUUYECKOW CBsi3U (KOBaJICHTHAs
HEeNoJIsipHasT U TMOJIsIpHasi, MOHHAas, MeTajuinyeckas). MexaHu3smMbl 00pa3oBaHUS
KOBAQJIGHTHON XMMHYECKOW CBsI3M (OOMEHHBIM M JTIOHOPHO-aKIENTOPHBIN). Bomopomnas
CBA3b. BaneHTHOCTh. DieKTpooTpuuaTeabHOCTh. CTENeHb OKUCIEHUS. FIOHBI: KaTHOHBI U
AQHUOHBI.

BemecTtBa MOJEKYJIpPHOIO W HEMOJIEKYJSIPHOIO CTPOEHHs. 3aKOH IIOCTOSHCTBA
COCTaBa BEUIECTBA. THIbI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
TUIA KPUCTAJUINYECKON PELIETKMU.

[Tonartue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpPbL. MaccoBas
JIOJIsI BEIECTBA B PACTBOPE.



Knaccudukanus nHeopranmdeckux coeauHeHuil. HomeHkiaTypa HeOpraHM4ecKHX
BELECTB. [ eHeTnyeckas CBA3b HEOPraHWYECKUX BEIIECTB, MPUHAISKAIINX K PA3TUYHBIM
KJIaccam.

Xumunueckas peakius. Knaccudukamuss XuMu4eckux peakiiuii B HEOPraHMYECKOl u
OpraHMYeCKOM XUMHUHU. 3aKOH COXpPAaHEHUS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
PEBPALEHUS SHEPTUHN NP XUMUYECKUX PEAKIUSX.

CKOpOCTh peakiuu, e€ 3aBUCUMOCTh OT pa3nyHbIX (pakTopoB. OOpaTUMbIE PEaKIIUU.
Xummnyeckoe paBHOBecue. GaKTOPbI, BIUSIOIMINE HA COCTOSTHUE XUMHYECKOTO PABHOBECHSI.
[Tpunnun Jle [latemnbe.

DnekTponutuyeckas gucconuanusi. CuibHbIC U clladbie AIeKTPoauThl. Cpea BOJHBIX
PacTBOPOB BEILIECTB: KUCHAsl, HEUTpaIbHAas, IIEIOYHAs.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCneprUMEHTAIbHBIE METO/IbI U3yYEHHUS BEMIECTB U UX MPEBPALLEHUIN: JEMOHCTpaLUs
tabnui «Ilepuonnyeckas cucrema xumudeckux 35eMenToB 1. . MenaeneeBay, nsyueHue
MoOJeNIed KPUCTAIMYECKUX PEIIETOK, HAOMIOJIEHUE U ONMHCAHHME JEMOHCTPALMOHHBIX U
71a00pPaTOPHBIX OMBITOB (Pa3JIOkKEHUE MEPOKCUIA BOAOPOAA B MPUCYTCTBUU KaTalIn3aTopa,
ONPENEIICHUE CpPENbl PAacTBOPOB BEIIECTB C MOMOIIBK) YHUBEPCAIBHOTO HHIAUKATOPA,
peaklMy MOHHOTO OOMEHa), IPOBEICHHUE MPAKTHYECKOW paboThl «BiusHuEe paznuyHbIX
(akTOpOB Ha CKOPOCTb XUMHUECKON pEeaKIUm.

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHHAM XUMHUYECKUX PEAKIMil, B TOM YHUCJIE TEPMOXHMHUYECKHE
pacy€Thl, pacU€Thl C UCIIOIB30BAHUEM ITOHATHUS «MAacCOBas J0JIs BEIIECTBAY.

Heoprannyeckasi xumust

Hemeramnsl. IlonoxxeHne HemeramioB B Ilepuogudeckoil cucreMe XHMHYECKHX
sanemenToB J[. . MenneneeBa u 0COOEHHOCTU CTpOeHUs: aToMOB. dDu3nueckue cBOMCTBA
HEMETaJIOB. AJUIOTpONHsT HEMETaUIoB (Ha MpUMeEpe KHcioponaa, cepbl, ¢ocdopa u
yriepoaa).

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX HEMETAIOB (TaJIOTEHOB, CEephl, a30Ta, (hochopa,
yriaepoja U KpPEMHUSI) U HUX COCAUHEHWH (OKCUAOB, KUCIOPOACOAEP)KAIIUX KHUCIOT,
BOJIOPOJIHBIX COCIUHEHUM ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCTNHEHUM.

Mertamnsl. [lonoxenne meramuioB B [Iepuoanyeckoin cucTeMe XUMUYECKUX JJIEMEHTOB
. . MenneneeBa. OcOOEHHOCTH CTPOEHHUS DJIEKTPOHHBIX 00O0JIOYEK aTOMOB METAJIJIOB.
OObmue ¢pusnyeckue cporicTBa MeTayioB. CIiaBbl METaUIOB. DJIEKTPOXUMUYECKUHN Pl
HANPSHKEHUN METAJUIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIINX METAIJIOB (HATpPUM, Kauid, KaJbI[Ui, MarHui,
ATIOMUHMH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crocoObl MoTyuyeHUst MeTaIIOB. [I[pruMeHeHre MEeTalIoB B OBITY U TEXHUKE.

OKCnepyUMEHTAIbHBIE METO/bl M3YYEHUS BEIECTB U WX NPEBPAILCHUN: H3y4YEHUE
KOJUIEKIMU «MeTaibl U CIIaBbl», 00pa3loB HEMETAIJIOB, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3ajay, HaAONIOIEHHWE M OINHCAHHME JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIMBITOB
(B3aUMOJEHCTBUE THAPOKCHIA ATIOMUHUS C PAcTBOpPAMHM KHUCJIOT U IIEJOYEH,
KaueCTBEHHbIEC PEaKLMU Ha KATHOHBI METAIIJIOB).



Pacuérnbie 3anaum.

Pacuérbl Maccel BemecTBa wiu 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEILIECTBA,
Macce Wik 00bEMY OJHOTO U3 YUaCTBYIOIIMX B PEAKIMH BEIIECTB, pacYEThl Macchl (00bEMa,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEILIECTB UMEET IPUMECH.

XUMUA U )KU3Hb

Ponp xumum B oOecned4eHHH SKOJIOTMYECKOH, DSHEPreTMYeCKOW U MUIIEBOU
0€30MacHOCTH, pa3BUTUH MeIULIMHBL. [IoHATHE O HaydyHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX PEaKIU.

[IpencraBnenuss 00 OOMMX HAY4YHBIX MPUHLIUIAX I[POMBIIIJIEHHOIO MOJIy4YE€HHUS
BaYKHEHIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPUAIOB: BAXKHEHMIINME CTPOUTEIIBHBIC MaTEpHabI,
KOHCTPYKI[MOHHBIE MaTE€pHaJIbl, KPACKH, CTEKIIO, KEPAaMHUKA, MaTepUabl Uil JJIEKTPOHUKH,
HAaHOMAaTEpHAaJIbl, OpraHMUYECKUE U MUHEpaIbHBIC yI0OPEHHUS.

XuUMUSA U 3I0POBBE YEIIOBEKA: NPAaBUIIA UCITOJIb30BAHUS JIEKAPCTBEHHBIX MPEIAPATOB,
npaBuia 0O€30IaCHOTO HKCIIOJNb30BaHUSA MPENapaToB OBITOBOM XMMHUHU B IOBCEIHEBHOU
AKU3HH.

Meoicnpeomemnuie cé:3u.

Peanuzanuss MeXNpeaMeTHbIX CBsI3€d NpH HM3y4YeHUH OOLEeHd M HEeOopraHuYeCcKOu
xuMuHd B 11 Kiacce OCyHIECTBIISETCS 4Yepe3 HCIOIb30BaHHE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX [TOHATUMN, TaK U MOHATHH, SBIIIOIIMXCSA CUCTEMHBIMU JUJIS1 OTJIEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO1Iue ecTecTBEHHO-HAyYHbIE MOHATHUS: HAYYHBIH (akT, TMIOTE3a, 3aKOH, TEOPHUs,
aHaJlu3, CHUHTE3, Kilaccu(uKalus, TMNEepUOJUYHOCTb, HAONIOJEHNUE, DSKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBJIICHUE.

duznka: Marepus, S3HEPrus, Macca, aToM, 3JIEKTPOH, ITPOTOH, HEUTPOH, MOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, HSHEPreTUYECKH YpOBEHb, BEIIECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, (PM3MYECKUE BEIMYHMHBI UM EAUHUIBI MUX H3MEpPEHHS,
CKOPOCTSb.

buonorus: kieTka, opraHusM, 3KocHcTema, Ouocdepa, MakKpo- U MUKPOIIJIEMEHTHI,
BUTAMHHbBI, 0OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHbIE TOPOABI, OJE3HbIE UCKOMIAEMBIE, TOILIUBO, PECYPCHI.

TexHonorus: XUMHYecKass IPOMBILUIEHHOCTb, METAJLUIYprusi, IPOU3BOJACTBO
CTPOUTEIBHBIX  MaT€pUajoB,  CEIbCKOXO3SMCTBEHHOE  IPOMU3BOACTBO,  IUIIEBas
IIPOMBIIIJIEHHOCTB, (papManeBTU4ecKasi MPOMBIIIEHHOCTb, IPOM3BOACTBO KOCMETHUECKUX
[Ipenaparos, IIPOU3BOJICTBO KOHCTPYKI[MOHHBIX MaTEpHUAJIOB, AIIEKTPOHHAs
IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

IInanupyemule pezynromamoi yuebHo2o npeomema
®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS 00YUYaIOIIUMUCS
mnmporpaMMm  cpeAaHero oOmiero oOpa3oBaHUs (JIUYHOCTHBIM, METANpEeAMETHBIM U
npeaMeTHbIM).  HayyHo-meTonuyeckoil OCHOBOM Juisi  pa3pabOTKM  IMJIAHUPYEMBbIX
pE3yNbTaTOB OCBOCHHUSI MPOrPaMM CpPEIHEro 0oO0IIero oOpa3oBaHUs SIBISIETCS CHUCTEMHO-
NEATEIIBHOCTHBIN MOAXO/I.



B cootBeTcTBHM C CUCTEMHO-AESATEIBHOCTHBIM MOJIXO0A0M B CTPYKTYPE JTMYHOCTHBIX
PE3yNbTaTOB OCBOCHHUS MpeaMeTa «XUMHUsS» Ha ypOBHE CpPeaHEro oOImiero oopa3oBaHUs
BBIJICJICHBI CIIEAYIOIIHUE COCTABIISAIOIIME:

OCO3HaHHUE O0YYAOIIMMHUCST POCCUUCKON TPAKIAHCKONW IEHTUIHOCTH -TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4KUe MOTUBALIUU K O0yUEHHUIO;

[[eJICHANPABICHHOE pPAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIIMK 0a30BOM HAYKU XUMUHU;

TOTOBHOCTH U CIIOCOOHOCTH 00YUYaIOIINXCS PYKOBOACTBOBATHCS B CBOEH JIEATEILHOCTH
LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKaMH, MPUCYIIUMHU LIEJIOCTHOM CHUCTEME XHUMHUYECKOTO
oOpa3oBaHus;

HaJIM4YKe MPaBOCO3HAHUS IKOJIOTMUECKOU KYJIbTYpbl M CIIOCOOHOCTU CTAaBUTh LIETU U
CTPOUTH JKU3HEHHBIC TIJIAHBI.

Jluunocmuvie pe3ynvmamol

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS NpeIMeTa «XUMHUS» JOCTUTAIOTCS B €JIMHCTBE
y4eOHOM W BOCIHUTATEIBHON JAESATENBHOCTHU B COOTBETCTBHM C T'YMaHHCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH M HJI€aJaMU POCCUHCKOIO
Ipa)I1aHCKOro OOLIeCTBa, MPUHIATHIMU B OOIIECTBE HOPMaMHU M IMpaBUJIAMU MOBEICHUS,
CHOCOOCTBYIOLIMMH  IpPOLIECCaM  CaMOIO3HAHMS, CaMOPA3BUTHUSI W HPABCTBEHHOIO
CTaHOBJICHUS INYHOCTH 00YYaOITNXCS.

JIM4HOCTHBIE  pe3yJbTaTbl  OCBOCHMSI ~ IpeaMera  «XHMHsSD»  OTPaKaroT
COPMUPOBAHHOCTh  OMbITA  [MO3HABAaTEJIbHOM M  NIPAKTUYECKON  JESATEIbHOCTH
oOyuJaroluxcs Mo peanu3aliy NPUHATHIX B 00I11eCTBE LIEHHOCTEH, B TOM YUCJIE B YaCTH:

1) rpaKaaHCKOro BOCIIMTAHMA!

OCO3HaHUs OOYyYalOMMHUCA CBOMX KOHCTHUTYLUHMOHHBIX TMpaB M OOA3aHHOCTEM,
YBaXXEHUS K 3aKOHY U MPABOMOPSJIKY;

MPEACTABICHUS O COIMATBHBIX HOPMAaxX M MPABUIIAX MEXIMYHOCTHBIX OTHOILIEHUIN B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON JEATENBHOCTH NPH CO3JAaHUU Y4EeOHBIX
IPOEKTOB, PEIIEHUU YYE€OHBIX W I03HABATEIbHBIX 3a]ad, BBIOJHEHUH XUMHUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMAaTh U NMPUHUMAThb MOTHUBBI, HAMEPEHHUS, JIOTUKY U apryMEHTbI
APYTUX MPU aHAJIW3€ Pa3IMYHbIX BUIOB yUeOHOU NEsSTEIbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMSA:

LEHHOCTHOTO OTHOILIEHHS K HCTOPUYECKOMY M HAYYHOMY HACIEIUI0 OTEUYECTBEHHOU
XUMHH;

yBa)KEHUS K MPOIIECCY TBOPYECTBA B O0JACTH TEOPUU M IPAKTUYECKOTO MPUMEHEHHUS
XUMHUHU, OCO3HAHMSI TOrO, YTO [JOCTHXKEHHS HAYKH €CTb pe3yJbTaT JJIMTEIbHBIX
HaOII0ACHUH, KPOMOTIMBBIX SKCIIEPUMEHTAIIbHBIX TOMCKOB, MOCTOSIHHOTO TPY/1a YUEHBIX U
MPaKTUKOB;

MHTEpEeCa W TMO3HABATEJbHBIX MOTHMBOB B MOJYYEHUU M TOCJIEAYIOIIEM aHaIu3e
uH(pOpMaIUKU O MEePEAOBBIX JOCTUKEHUAX COBPEMEHHON OTE€UECTBEHHOW XUMUMU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;



CIIOCOOHOCTH OIIEHMBAaTh CHUTYallMM, CBSI3aHHBIE C XUMHUYECKUMHU SIBICHUSIMH, U
MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH,;

TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE U IMOCTYIIKM CBOMUX TOBAPHUILEHU C MO3MUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUM ITUX MTOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBb:

NOHUMAaHUS IIEHHOCTEHW 370pOBOro U 06e30macHoro odpasa *KU3HHU, HEOOXOAUMOCTHU
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DU3NYECKOMY U MICUXUYECKOMY 370POBBIO;

coOJII0/IeHU MpaBUil 6€30MacHOr0 OOpaIlleHUsI C BEIIeCTBaMH B OBITY, ITOBCEIHEBHOM
KW3HU U B TPYIOBOU JESATENBHOCTH;

NOHUMAaHUSl LEHHOCTH TpPaBWJ HHAMBUAYAJBHOTO M KOJUIEKTUBHOI'O O€301acHOTO
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOEH;

OCO3HaHMS TOCIEACTBUN U HEPUITHSI BPESIHBIX TPUBBIUCK (YIOTPEOICHHS aJIKOTOJIA,
HapKOTUKOB, KYpEHHS);

5) Tpy10BOIr0 BOCIUTAHUSA

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCJIEI0BATEIbCKON ACATEILHOCTH,
00I11I€CTBEHHO TOJIE3HOM, TBOPUYECKOM U JPYTUX BUIAX ACATEILHOCTH;

YCTAaHOBKM Ha AKTMBHOE YYaCTHE B PEIICHUHM MPAKTUYECKHX 3a4ay COLMAJIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3YUYEHUIO MPodecCuil pa3IuiyHoro pojia, B TOM YUCJE Ha
OCHOBE TPUMEHEHUS TPEAMETHBIX 3HAHU 110 XUMUH;

YBaXXEHHUS K TPYAY, JIOJAM TPyJa U pe3ysibTaTaM TPYAOBOU NESITENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBUIYaIbHOM TpPaeKTOpUU OOpa3oBaHMs,
Oynymeld npodeccun W peau3alid COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C Y4E€TOM
JUYHOCTHBIX UHTEPECOB, CIOCOOHOCTEM K XUMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKH  11€7IeCO00pa3HOTO OTHOIICHWS K TPUPOJIe, KAaK HCTOYHUKY
CYyILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHMMAaHUsl  TJ00AILHOTO  XapakTepa JAKOJOTMYECKUX  MpoOsieM,  BIUSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COIIMATILHOU CPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHUKEHUU XUMHUHM Ui PElICHUS
BOIPOCOB PAllMOHAIIBHOTO MPUPOIOIIOIb30BAHUS,

AKTUBHOTO HEMPUATHS ICHCTBUM, IPUHOCIIIAX BPEJ OKPYKAIOIIEH ITPUPOTHOMN Cpee,
YMEHHS IPOTHO3UPOBATH HEOJIaronpusTHHIE DKOJIOTUYECKHUE MOCIIEICTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIIATh UX;

HaJM4Usl PA3BUTOTO SKOJIOTMYECKOTO MBIILICHHS], YKOJIOTUYECKON KYIbTYpPhI, OIbITa
JNEATEIBHOCTH 3KOJIOTMYECKOW HAINpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS UMH B
MO3HABATEIIbHON, KOMMYHUKATUBHOW W COITMATIBHOW MPAKTUKE, CIIOCOOHOCTU U YMEHUS
AKTUBHO ITPOTUBOCTOSITH UJE0JIOTUU XeMO(DOoOuH;

7) UEHHOCTU HAYYHOI'O MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHMS CIeMPUKH XUMUU KaK HAayKH, OCO3HaHUA €€ pojii B (OPMUPOBAHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUW IIEJIOCTHOTO TpEACTaBieHus o0
OKPYXKAIOLIEM MHUpPE KaK O €JUHCTBE MPUPOJBI U YEJIOBEKA, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEH M pelieHUuH POoOJIeM COXPAHEHHsI IIPUPOTHOTO PABHOBECHS;



yOXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHH JIJIi COBPEMEHHOW ITUBHIIM3AINH: B €€
TYMaHUCTHYECKOW HAMpaBiICHHOCTH W BaXXHOH pOJM B CO3AAaHMM HOBOW  0asbl
MaTepUaTbHOU KYJIBTYphI, PEIICHUH TJI00aTbHBIX MPOOJIEM YCTONYMBOTO pa3BUTHUS
YeJIOBEUECTBA — ChIPhEBOM, SHEPTETHUECKOM, MUIIEBON U AKOJIOTHIECKON 0€30MacHOCTH, B
Pa3BUTUM MEIUIUHBI, OOECIEUEHUH YCJIOBUM YCIEIIHOTO TpyJa M SKOJOTHYECKHU
KOM(DOPTHOM KU3HH KaKI0TO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: TNOHUMAHHS CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH MCTIOIb30BATh MOTyYaeMble 3HAHUS
JUISL aHajdu3a M OOBSICHEHUS SIBJICHUM OKPYXKAIOIIEr0 MHUpa U MPOUCXOM[IIUX B HEM
U3MEHEHHH, YMEHUS JiejaTh 00OOCHOBAHHbBIC 3aKJIIOUEHUS HAa OCHOBE HAay4HBIX (DAKTOB U
UMEIOIIUXCS JAHHBIX C LIEJIbIO MTOYYEHHUSI I0CTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XMMHUYECKHE 3HAHUS HJIsi pPEelICHUs
po0JieM B peaIbHBIX KU3HEHHBIX CUTYAIIUSIX;

VMHTEPECA K O3HAHUIO U UCCIIEIOBATEIbCKON JIESITETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUWA MO XUMHM B COOTBETCTBUM C >KMU3HECHHBIMU
MOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSIM TpyAa B pas3iuyHbiX cdepax mnpodeccuoHanbHON
JNEATEIBHOCTH.

Memanpeomemnuie pe3yivmamoi

MeTtanpeaMeTHbIe pe3ybTaThl OCBOSHUS y4eOHOTo mpeaMeTa «XUMHS» Ha ypOBHE
CpelHero o01ero oopa3oBaHus BKIKOYAIOT:

3HaYUMBIC )11 (POPMHUPOBAHUS MUPOBO33PEHHUS 00YUAIONUXCS MEXK TUCIUTTHHAPHBIC
(MEXIIpeIMETHBIC) OOIICHAYYHBIC IOHATHS, OTPAXKAIOIIHUE IIEJIOCTHOCTh HAYYHOW KapTHHBI
MHUpa U CelH(PHUKY METOIOB MIO3HAHHS, UCITOJIb3YEMBIX B €CTCCTBCHHBIX HayKaX (MaTepus,
BCIIICCTBO, SHEPrHs, sSBJICHUE, MPOIECC, CUCTeMa, HAYYHBIH (DAaKT, TMPUHIUI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHS, HCCIICIOBAaHNE, HAOTIOICHUE, N3MEPECHHE, DKCIIEPUMEHT U
Apyrue);

VHHUBEpCaJIbHbIC ydeOHbIe JCHCTBHS  (ITO3HABaTEIbHBIC, KOMMYHHUKATHBHEIC,
peryisTuBHbIE), obecrieunBaromme GopMHpOBaHUE (YHKIIMOHATHLHOM TPaMOTHOCTH U
COIMATTbHON KOMIIETCHIIMH 00YJarOIINXCs;

CIIOCOOHOCTh OOYYAIOIMXCSl HCIOJB30BaTh OCBOCHHBIC MEXKIUCIIUILUIMHAPHBIE,
MHUPOBO33PECHUYCCKUE 3HAHUS W YHHUBEPCAIbHBIC yUYeOHBIC IEHCTBUS B MO3HABATCIIEHOW U
COLMAIBHOM ITPAKTHUKE.

MeTanpeaMeTHbIe pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMH YUCOHBIMU
MO03HABATEIBHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBiajieHNe YHUBEPCAJIbHBIMH YU€OHBIMH NMO3HABATEIbHBIMH JI€HCTBUSIMH:

1) 6a30Bble JIOTHYECKHE TeHCTBHUA:

CaMOCTOSATEIIbHO (POPMYJIMPOBATh M aKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OMPEACIIATh eI JCITeIbHOCTH, 3aJaBas mapaMeTpbl U KPUTCPUU HX JTOCTHIKCHUS,
COOTHOCHUTB Pe3yJIbTaThl JACITCILHOCTH C IIOCTABJICHHBIMH LIEIISAMHU;



MCIIOJIb30BaTh IPH OCBOEHUHW 3HAHHUM MPUEMBI JIOTHYECKOTO MBILUICHUS — BBIIAEISTH
XapaKTEpHbIE NPU3HAKU MOHATUN M YCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE OHATHUSA 11 00BICHEHUS OTACIbHBIX (DaKTOB U SIBJICHUN;

BBIOMpATh OCHOBAaHUS M KPUTEPUHU IS KIACCU(PHUKAIMU BEHIECTB M XUMHUYECKHX
pEaKLNi;

YCTaHABJIMBATh IPUYUHHO-CIIEICTBEHHBIC CBSI3U MEXAY U3Y4acMbIMU SIBJICHUSAMU;

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHAYKTUBHBIE, NEAYKTHBHBIEC, IO AHAJIOTHUM),
BBIABISITh  3aKOHOMEPDHOCTM M INPOTHUBOPEUYUS B  PACCMATPUBAEMBIX  SIBICHMSX,
(GopMyJIMpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

OPUMEHATH B IPOLECCE IIO3HAHMS, MWCIOJIB3YEMbIE B XUMHUH CHMBOJIMYECKHE
(3HaKOBBIE) MOJEINHU, IPEOOPA30BHIBATE MOJAEIBHBIE MPEICTABICHUS — XUMUYECKUN 3HAK
(cuMBOJI) 37eMeHTa, XUMUYEcKas (Qopmysa, YpaBHEHUE XUMHUYECKOM peakuuud — IpU
pelIeHNH Y4YEeOHBIX MO3HABAaTEIbHBIX M MPAKTUYECKUX 3a]a4, MPUMEHATH Ha3BaHHBIC
MO/IEJIbHBIE MPEJCTABICHUS JIJIS BBISIBICHHS XapAKTEPHBIX MPU3HAKOB H3y4aE€MbIX BELIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiCTBUA:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOTO TO3HAHUS BEILIECTB U XUMUYECKUX PEAKIUH;

(GopMynMpoBaTh LETUM M 33Ja4d HKCCIEAOBAHMS, MCIOJIb30BATh ITOCTaBJICHHBIE WU
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BONPOCHl B KaueCTBE MHCTPYMEHTA IO3HAHUS U
OCHOBBI 11 (OPMHUPOBAHUSA TUIIOTE3bl MO NPOBEPKE MNPABUIBHOCTU BBICKA3bIBAEMBIX
CYXJICHUU;

BJIaJICTh HAaBBIKAMHU CaMOCTOSITEIBHOIO IIJIAHUPOBAHMS U IIPOBENCHMS YUCHUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBaTh yMEHMs HaOI0JaTh 3a XOJIOM IIpoliecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATh €r0 Pe3yJIbTaT, OpMYyIUPOBATH OOOOIIEHNS U BBIBOIbI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEIAOBAHUSA, COCTABJIATh OOOCHOBAHHBIM
OTUET O MPOJIeNIAHHOM padoTe;

MpUOOpETaTh OMBIT YYEHUUYECKON HMCCIEI0BATENbCKON M MPOEKTHON NEATEIbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOJIOB pELICHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PA3JIMYHbIX METOAOB MO3HAHUS.

3) pabora ¢ unpopmanueii:

OpUEHTHUPOBAThCA B PA3JIMYHBIX HCTOYHHUKAX HHPOPMALMH (HAYYHO-TOMYJISIpHAS
JUTEepaTypa XMMHUYECKOTO COJEp)KaHus, CIpaBOYHble MOCOOMs, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MHGOPMALIMIO PA3IUYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTUUYECKH
OLICHUBATh €€ JJOCTOBEPHOCTh U HETPOTUBOPEYUBOCTH;

(opMyIUpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IMYHbIE METOJbI MPU MOUCKE U OTOOpE
uH(pOopMaLnu, HEOOXOAUMOM /1JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoodpeTaThb OIBIT UCIIOJIb30BAHUS UH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHI U Pa3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (OpMYy MpEACTaBICHHUS HHPOpMaLUU
(cxempl, rpaduKy, TUarpaMmbl, TAOJIUILIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $I3BIK B KAaueCTBE CPEACTBA IMpU pabOTe € XUMHUYECKOU
uH(popmanuen: TpUMEHSITh MEXNpeaIMeTHbIe ((pu3nyeckue U MaTeMaTUYeCKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.



OgBiageHne YHMBEPCAJIbHBIME KOMMYHHMKATUBHBIMHU 1eHCTBUSIMM:

3aJlaBaTh BOINPOCHI IO CYIIECTBY OOCYXJaeMON TeMbl B XOJ€ Juajora W/WiH
JIUCKYCCHUU, BBICKA3bIBaTh WUACHU, (POPMYIUPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO
BBIIIOJIHEHHUS MTPEUIOKEHHON 3a1a4u;

BBICTYNIaTh C NpPE3EHTAalueld pe3yJbTaTOB IMO3HABATEIbHON  JI€ATEIBbHOCTH,
[OJyYEHHBIX CAMOCTOATEIBHO WM COBMECTHO CO CBEPCTHHKAMM IIPU BBIIOJHEHUU
XUMHUYECKOTO JSKCIIEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIEIOBAHUIO CBOMCTB
M3y4aeMbIX BEILECTB, peajin3allud Y4eOHOTro NpoeKTa U (POpMYJIUPOBATH BBIBOABI 10
pe3yspTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUM IMyTEM COTJIACOBAHMSA MO3UIMUI B XOJ€
o0CyX/IeHHsI 1 0OMEHA MHEHUSIMHU.

OgyageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH e CTBHSAMH:

CaMOCTOSITENIPHO ~ IUIAHUPOBAaTb U OCYLIECTBISITH ~ CBOKO  IIO3HABATEJIbHYIO
JeSITeNIbHOCTD, ONpeessist e€ el U 3aJja4i, KOHTPOJIMPOBATh U MO0 Mepe HEOOXOAMMOCTH
KOPPEKTUPOBATh TMpejaraéMblii ajiropuT™M JAEUCTBUN TNpU BBINOJIHEHUU YYEOHBIX U
MCCJIEI0BATENbCKUX 3a/1ay, BbIOMpaTh HauOosiee 3((PEKTUBHBIN CIOCOO WX PEHICHUS C
y4ETOM MOIYYCHHsI HOBBIX 3HAaHUH O BEUIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYUIECTBJISITh CAaMOKOHTPOJb CBOEHM [JEATEIbHOCTH Ha OCHOBE CAaMOaHalu3a U
CaMOOLICHKH.

IIpeomemnvie pe3ynomamol

[To yuebHOMY mpenmery «Xumusi» (6a30BbIi YpOBEHB) TPEOOBAHUS K MPEAMETHBIM
pe3ysibTaTaM OCBOEHHs 0a30BOTr0 Kypca XMMHH JOJIKHBI OTPaXKaTh:

1) chopMUPOBAHHOCTH  MNPEACTABIECHUH: O  XMMHUYECKOM  COCTaBIISIOIIEH
€CTECTBEHHOHAYyYHOW KapTUHBI MHUpA, POJIM XMMHUU B TO3HAHMU SIBJICHUM MPUPOJIBI, B
(GbOopMUPOBaHUN MBIIUICHUS U KYJIbTYpPbl JTUYHOCTH, €€ (HYHKIIMOHATHHOW TPaMOTHOCTH,
HEOOXOMUMOW MJIsi pEelIeHHs] MPaKTUYeCKUX 3a7ad M OSKOJIOTHUYECKH OOOCHOBAHHOTO
OTHOIIICHUS K CBOEMY 3JI0POBBIO U IPUPOIHON CpEJIE;

2) BIaJicHUE CUCTEMOI XUMUYECKUX 3HAHUH, KOTOPAas BKIIFOYAET: OCHOBOIIOJIATratoIIne
NOHATUS (XMMUYECKHUW DJIEMEHT, aToM, SJCKTpOHHas o0oyiouka aroma, S-, p-, d-
AIIEKTPOHHBIE OPOUTATIN AaTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb, DJIEKTPOOTPHUIIATEITLHOCTH,
CTENEHb OKHUCJICHUS, XUMHUYECKasi CBS3b, MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BeEM,
VIJACpOAHBIM  CKeNeT, (yHKUMOHANbHAs TpyMNNa, pajguKkais, H30Mepus, H30MEpHI,
TOMOJIOTUYECKUN  Psii, TOMOJIOTH, YIJIEBOJOPOJAbI, KHUCIOPOA- M a30TCOAEpKallue
COEIMHEHUsI, OMOJIOTUYECKH aKTHBHBIC BellecTBa (YrJIEBOMBI, KHPHI, OCIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHBIE COCIMHEHUS, KpUCTaNInyecKas
pelieTka, THUIbl XMMHYECKHUX PEaKIUl (OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE, 3K30-U
SHAOTEPMUYECKUE, PEAKIIUM MOHHOTO OOMEHa), PacTBOP, JEKTPOIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJIUTUYECKAS AUCCOIUAIINSI, OKUCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHYECKOU
peaKIuu, XMMHUUECKOe PAaBHOBECHE), TCOPUH U 3aKOHBI (TEOPUS XUMHUYECKOTO CTPOCHUS
oprannueckux BemecTB A.M. ByrtiepoBa, Teopus 37IEKTPOIUTHYECKON THCCOIMAIINY,
nepuoanyeckuit 3akon J[.M. MenneneeBa, 3aKOH COXpAaHEHHs] MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN S3BIK XUMHH, (PAKTOJIOTUYECKHUE CBEJEHUS O CBOWCTBaX, COCTaBe,
MOJTy4YE€HUHU U 0€30MaCHOM HCIIOIh30BaHIH BAXKHEUIITNX HEOPTAaHHUECKUX U OPTaHUYECKUX
BELIECTB B ObITY U MPAKTUYECKOM EATEIHHOCTH YEIO0BEKa,



3) chopMHUPOBAHHOCTh YMEHUH BBIABISATH XapaKTEPHBIE MPU3HAKU U B3aHMMOCBSI3b
M3YYCHHBIX MOHITUHN, MPUMEHSATH COOTBETCTBYIOIIUE MOHSITUSL IPU ONMUCAHUM CTPOEHUS U
CBOWMCTB HEOPraHWYECKWX M OPraHMYECKUX BEIIECTB M HUX NPEBPALICHUN; BBIABISATH
B3aMMOCBSI3b XMMHWYECKMX 3HAHUW C TOHATUAMH M TPEJICTABICHUSMH JIPYyTUX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

4) chOpMHpPOBAHHOCTh YMEHUU HCMOJb30BATh HAUMEHOBAHUA XMMHUYECKHX
COCMHEHUN MEXKIYHAPOJAHOTO COK3a TEOPETUYECKOW W MPUKIAJHOW XUMHH H
TPUBUAJLHBICE HA3BaHUS BAXHEHIIMX BEHIECTB (ITWJICH, alETHICH, TIUUEpPHUH, (EeHO,
dbopmaniblierui, YKCYCHasi KUCIOTa, TJIMIMH, YrapHbIMd ras, YIJIEKHUCIBIM Ta3, aMMUaK,
raiieHasl U3BeCTh, HeraleHasi U3BeCTb, MUThEBAs CO/A U JAPYTUX), COCTABIATH (HOPMYIIbI
HEOPTraHWYECKUX U OPTaHUYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEAKIINMA, OOBICHATh
UX  CMBICJI; TMOJITBEPKIAaThb  XapaKTEpHbIE  XMMHYECKHE  CBOWMCTBA  BEILECTB
COOTBETCTBYIOIIMMH IKCIEPUMEHTAMHU U 3AMUCAMU YPABHEHUN XUMUYECKUX PEAKIINN;

5) chopMuUpOBaHHOCTh YMEHHM YCTaHABIMBATh MPUHAIICKHOCTh HW3YUCHHBIX
HEOPraHMYECKUX M OPTraHWYECKHMX BEIIECTB K ONPEACICHHBIM KJIacCaM M TpyImam
COCIMHEHUN, XapaKTEPU30BaTh MX COCTAaB W BAXHEWIIME CBOWMCTBA; ONPEICIATH BHUJIbI
XUMUYECKUX CBsI3eld (KOBaJeHTHAas, HOHHAs, MeETaJUIMYEecKas, BOJOPOJHAs), THUIIbI
KPUCTAUTMYECKUX PEIIETOK BEIIECTB; KJIACCU(PUIIUPOBATH XUMUUYECKUE PEAKIINH;

6) BJIaJlcHWE OCHOBHBIMU METOJAMH HAy4YHOT'O TO3HAHUS BEIIECTB U XUMHUYECKHUX
ABJICHUM (HaOII0ZCHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHUE);

7) chOpMHUPOBAHHOCTh YMEHHI MPOBOJUTH PACUETHI MO0 XUMHUYECKUM (OopMyJiaM U
YpaBHEHUSIM XUMHUYECKHX PpPEAKIUH ¢ UCHOJIb30BAaHUEM (PU3UYECKHX BEJIMYMH,
XapaKTEpU3YyIOMINX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: MAcChl, 00beMa (HOpMaJIbHbIC
YCIIOBHUS ) Ta30B, KOJIMUECTBA BEIIECTBA; UCIIOIB30BATh CUCTEMHBIC XUMUUECKUE 3SHAHUS JJIsI
MIPUHATHS PELIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX C BEIIECTBAMHU U UX
MIPUMEHECHUEM;

8) chopMHUpPOBAHHOCTh YMEHHH IUIAHUPOBaTh W  BBHITIOJHATH XUMHUUYECKUU
AKCIIEPUMEHT (TIpEeBpallleHrss OPTraHMYECKUX BEIIECTB NPU HArpeBaHUH, TMOJIyYEHUE
ATWJICHA W HW3YyYEHUE €ro CBOMCTB, KAYECTBEHHBIC PEAKIMA Ha albJCrujbl, Kpaxmall,
YKCYCHYIO KHCJIOTY; JeHaTypalus OeJKOB MpPU HArpeBaHUU, LIBETHBIE PEaKIHUHU OEJIKOB;
MPOBOAUTL pEaKIMM HOHHOrO OOMEHa, OMNpeAeNaTh CpeAy BOJHBIX PacTBOPOB,
KaueCTBEHHbBIC PEaKINK Ha CyibdaT-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KATUOH aMMOHUS,
pemarh JKCIEpUMEHTalbHbIE 3afaun 1o TemaMm «Metamey u  «Hemeramnsl»y) B
COOTBETCTBUM C TpaBUJIAMU TEXHUKH OE30MACHOCTH TMPHU OOpaIleHWH C BEIIECTBAMHU U
1a60paTOPHBIM 000PYAOBAHUEM; TIPEICTABIATh PE3YIHTATHl XMMHUYECKOTO SKCIIEPUMEHTA
B (popMe 3aIUCH YpaBHEHUN COOTBETCTBYIOIIMX pEaKIMil U (HOpMYyIUpOBaTh BBHIBOJBI HA
OCHOBE 3TUX PE3YJIbTATOB;

9) cdhopMHUPOBAHHOCTH YMEHHUS AHAIM3UPOBATH XHMHUYECKYIO HWH(MOpMaIuio,
MOJIy4aeMyI0 M3 Pa3HbIX UCTOUHHMKOB (CPEJICTB MacCcoBOM nH(popmaluu, cetb UHTEpHET u
IpyrHe);

10)  cdhopmupoBaHHOCTH  yMEHUU  coOOJNOAaTh  MpaBUa  DKOJOTHYECKU
11e71eCO00pa3HOTO MOBEACHUS B OBITY U TPYJIOBOW ACATEILHOCTH B IIEJISIX COXPAHCHUS
CBOETO 3J0POBbSl U OKPYKAKOLIEU MPUPOJHON CPEIBI; YUUTHIBATH OMACHOCTh BO3JACUCTBUSA
Ha KUBBIE OPTaHU3MbI ONIPEJECTICHHBIX BEIIECTB, MIOHUMAs CMBICI MTOKAa3aTeNs MPEeaeIbHON
JOIYCTUMOM KOHIIEHTPALIUK;



11) nana oOyyarommxcs C  OrPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBSL:
c(OpPMUPOBAHHOCTh YMEHHS NPUMEHSATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJax
MTO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

12) nns chembix U caaboOBUIMMIMX OOydYarOIUXCs: CHOPMUPOBAHHOCTH YMEHUS
UCIIONB30BaTh pebe(HO TOUEUHYI0 cucTeMy oOo3HaueHuit JI. Bpaitnsg nna 3anucu
XUMHUYECKUX (POpMYIL.

10 KUIIACC

[IpenMeTHbIE pe3yabpTaThl OCBOEHHUS Kypca « OpraHnuecKas XUMHUS» OTPaXKakoT:

c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O XMMHMUYECKOW COCTaBISIIONICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHPA, POJIM XUMHH B TMO3HAHWH SIBJICHUN MPUPOIBI, B (POPMHUPOBAHUHT
MBIIUICHUS U KYJbTYPhl TUYHOCTH, €€ (DYHKITMOHAIBHON TPaMOTHOCTH, HEOOXOUMOM /IS
pelIeHrsT MPaKTUUYECKUX 3a7ad U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U IPUPOJHOM CPELE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE
MOHATUS (XUMHYECKUM SJIEMEHT, aToM, OJJICKTpOHHAs 000JI0YKa aToMa, MOJIEKYyJa,
BAJICHTHOCTh, DJEKTPOOTPHUIATEIBHOCTh, XHUMHYECKasi CBA3b, CTPYKTypHas QopMmyia
(pa3BépHyTas M COKpall€HHas1), MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, YIIIEpOIHBIN
ckeneT, (GyHKIMOHANbHAS TPYIINa, paJuKall, U30MEepUsi, ©30MEPbl, TOMOJIOTUYECKUMN psi]I,
TOMOJIOTH, YIJI€BOJOPOAbI, KHUCIOPOX H© Aa30TCOIAEpIKALIME COCAUHEHUS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHMSI); TEOPUU U 3aKOHBI
(Teopust ctpoeHusi oprannyeckux BemectB A. M. bytnepoBa, 3akoH coXpaHEHUSI MacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XUMHUU; MHUPOBO33PEHUECKUE 3HAHMUS,
JeXalye B OCHOBE MOHUMAHMS MPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBJICHU,
(hakTOJIOTUYECKHE CBEICHUSI O CBOWCTBaX, COCTaBe, IMOJYy4YeHHMUM U 0e30MacHOM
WCIOJB30BAaHUN BAXXHEUIIIUX OPraHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
NEATEITbHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUN  BBIABJISITH  XapaKTepHbIC TMPU3HAKU  TMOHSTHUH,
YCTaHaBJIMBATh UX B3aUMOCBSI3b, UCTIOJIB30BaTh COOTBETCTBYIOIINE MTOHSATHSI IIPY OTIMCAaHUU
COCTaBa, CTPOEHHUS U IIPEBPALICHUNA OPraHUYECKUX COCIUHEHNM;

c(OPMHUPOBAHHOCTh YMEHHM  HCMOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY IS
COCTABJICHHSI MOJICKYJISIDHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKpami€éHHoi) (opmyi
OpraHUYECKUX BEUIECTB W YPABHEHHM XHWMHYECKHUX pPEaKLHil, W3rOTaBIMBATh MOJEIU
MOJIEKYJl ~ OpPraHMYECKHX  BEUIECTB JJI  WUIIOCTpAUM MX  XUMHUYECKOro U
MIPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOPMUPOBAHHOCTh ~ YMEHUW  yCTaHABIMBATh  MPUHAJICKHOCTh  HM3yUYEHHBIX
OpTraHUYECKUX BEIECTB MO HMX COCTABY U CTPOCHHUIO K OMPEACIEHHOMY KJaccCy/TpyIine
coeuHeHU  (YIJI€BOJOPOJbI,  KHUCIOPOA U a30TCOAEpKaIlue  COCIUHEHMUS,
BBICOKOMOJICKYJIIPHbIC COCAWHEHUsI), JaBaTh WM Ha3BaHUA [0 CHCTEMaTHYECKOU
Homenknarype (IUPAC), a Ttaxke NpHUBOAWTH TPHUBHAJIbHBIC HA3BAHUS OTACIbHBIX
OpTraHUYECKUX BEIIECTB (ITUIICH, MPOMUJIEH, alleTUJICH, STUJICHIJIUKOJIb, TJIUIIEPUH, (DEHOI,
dbopmanpaeru, aneranbIerusl, MypaBbHHas KHCIOTA, YKCYCHas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCIIOTA, TII0K03a, PPyKTO3a, KpaxMmal, MeJTio103a, TIUIIH);



c(OpPMUPOBAHHOCTh YMEHUS OMPEIENIATh BUJIbI XUMUYECKOU CBSI3U B OPraHUYECKHUX
COEIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTH YMEHHUSI IPUMEHSITH MOJIOKEHUS TEOPHH CTPOSHHS OPTaHUIECKHIX
BenectB A. M. byTiiepoBa i1 00bSICHEHUS] 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa
U CTPOCHMSI; 3aKOH COXPAaHEHHS MacChl BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3NYECKHE U
XUMUYECKUE CBOMCTBA TUMHUYHBIX MPEACTABUTENCH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BeIlleCTB (METaH, dTaH, dTWJICH, MPOMUJIEH, alleTuiIeH, OyTaaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METAHOJI, 3TAHOJ, ITHUJICHIJINKOJIb, TIIUIEPUH, (EHOJI, alleTaIbAeTu/l, MypaBbUHas
U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmaj, IeJII0J03a, aMUHOYKCYCHAs KHCIIOTa),
WUTIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXIY HUMU YpPaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKINI C UCTIOIb30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOYHHUKH YTJIEBOJOPOJHOTO CHIPHS
(HeTb, MPUPOIHBIN Ta3, YTOib), CIIOCOOBI UX MEPEePadOTKH U MPAKTUIECKOE MPUMEHEHHUE
MPOJYKTOB NEPEpadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BHIUMCICHUS MO0 XUMHUYECKHUM ypPaBHEHUSIM
(Macchl, 00bE€Ma, KOIMYECTBA HCXOTHOTO BEIIECTBA WM MPOAYKTA PEAKIIUU 10 N3BECTHBIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 UCXOTHBIX BEIIECTB MM MPOTYKTOB PEAKIIUN);

c(OPMUPOBAHHOCTh YMEHHUI BIAJETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOAAX
HAy4YyHOTO MO3HAHM, UCIOJIb3YEMbIX B XHMHUHU INPU HU3YYEHHM BEIIECTB M XMUMHUYECKHUX
ABJICHUN (HaONIOICHHE, HW3MEpPEHHE, HKCIEPUMEHT, MOJIECIMPOBAHHUE), HCIOJIb30BaTh
CUCTEMHbIE XHMUYECKUE 3HAHUS JJI1 NPHUHATHUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHHUEM;

c(OpMUPOBAHHOCTh YMEHU COOJIIO/IaTh MTPaBUIIA MOJIb30BAHUSI XUMHUUECKOH MOCYA0M
u 71a00paTopHbIM OOOpYyIOBaHMEM, a TaKXe MpaBwia OOpalleHHs C BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIUSAMH IO BBITOJHEHUIO JTa00PaTOPHBIX XMMHUUECKHUX OIIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUIAHUPOBATH W BBHITIOIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalleHrs OpraHNYeCKUX BEIIECTB MPH HATPEBaHHUH, MOTYYCHHUE dTUICHA U U3yUCHHUE
€ro CBOWCTB, KAUECTBEHHBIC PEAKIIMN OPTaHWYECKUX BEIIECTB, JACHATYpaIus OCIKOB MpH
HarpeBaHWM, IIBETHBIC pEAKIMH OEJIKOB) B COOTBETCTBHH C TMpaBWIAMH TEXHHUKHU
0e30macHOCTH MpH OOpallleHWH C BellecTBaMU U J1a0OpPaTOpPHBIM 00OPY/IOBAHUEM,
NPEJICTaBIATh Pe3yJbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3alicH ypaBHEHUH
COOTBETCTBYIOIIUX peakluii U (OpMYyIUPOBATH BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

COPMUPOBAHHOCTh ~ YMEHMH  KPUTUYECKHM  aHAJU3UPOBATh  XMMHYECKYIO
uH(pOpMalLMIO, MOTyYaeMyI0 M3 pa3HbIX MCTOUYHUKOB (CpeAcTBa MaccoBOil MH(popMaluu,
HNHTepHeT u 1pyrux);

c(OpPMUPOBAHHOCTh YMEHUH COOIIOAATh MpaBUia 3KOJOTHYECKH IeJ1ecO00pa3HOro
MOBE/ICHUS B OBITY U TPYJIOBOW JAEATEIBHOCTH B LEISX COXPAaHEHUS CBOETrO 370POBbS U
OKpY’)KaroIled TPUPOTHON Cpelbl, OCO3HABaTh OMACHOCTh BO3JCWUCTBUS Ha JKUBHIC
OpPTraHHU3MbI OINpPENeIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMUMas cMbica mokaszatens [1/IK,
MOSICHATh HA TMPUMEpPax CIOCOObI YMEHBIICHUS W TPEJOTBPALICHHUS WX BPEIHOTO
BO3JICHCTBUS Ha OPTaHU3M YEIIOBEKa;

T 00YYaIOIINXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 3JI0POBBS: YMEHUE IPUMEHSATh
3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMUYECKUX SBIICHUI;,

JUTSL CJIETIBIX W CIA0OBHIASIIMX OOYyYaroluXcs: yMEHUE HCIOJIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1ist 3anucu XuMU4ecKux GopMyIL.



11 KITACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HEopraHudecKas XUMHS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUN: O XMUMHUYECKOM COCTABIISIONIEH E€CTECTBEHHO-
HAy4YHOW KapTUHBI MUPA, POJIM XMMHUU B MO3HAHUM SBJIICHUM MPUPOJIbI, B POPMUPOBAHUU
MBIIIJICHUS U KYJIbTYpPbl JUYHOCTH, €€ (YHKIIMOHAILHON TPaMOTHOCTH, HEOOXOAUMOM ISt
pelIeHUs] MPAaKTUYECKUX 3a7a4 M AKOJIOTMYECKM OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOIAHON CPEJIE;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHHUM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAIOIINe
HOHATHS (XUMHUYCCKUH 3JIEMEHT, aTOM, U30TOIl, S-, P-, 0- 3JIEKTPOHHBIC OPOUTAIA ATOMOB,
MOH, MOJIEKYJIa, MOJIb, MOJIAPHBINA 00BEM, BAJIGHTHOCTD, 3JIEKTPOOTPUIIATEIEHOCTD, CTEIIEHb
OKHUCJIEHUSI, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAs, METaJUIMYecKas, BOJAOPOJIHAs),
KpUCTAJUIMYECKasi pEIIETKa, TUIBI XHMHYECKUX PpEaKIHil, pacTBOp, 3JIEKTPOJUTHI,
HEAJEKTPOJUTHI, DJIEKTPOJIUTUYECKAsT JUCCOLMALMS, OKHUCIUTENb, BOCCTAHOBUTEIIb,
CKOPOCTh XMMHYECKOW pEaKIMH, XUMHYECKOE PABHOBECHE); TEOPUU MU 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHccouuanuu, nepuoauuecknd 3akoH [[. M. MenpgeneeBa, 3akoH
COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHUSI W NPEBpALICHUS SHEPrUu IpHU
XUMUYECKUX  PEaKIUsiX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKHUH  SI3bIK  XHUMUH,
MHUPOBO33PEHYECKNE 3HAHNUS, JIEKAIIUE B OCHOBE [IOHMMAHUSI IPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKUX SIBICHUH, (DaKTOJOTUUECKHE CBEJACHUS O CBOMCTBAX, COCTaBe, MOJYyYEHUU U
0e30MacHOM  HCMOJb30BAHUM BAXKHEUIIUX HEOPraHWYECKUX BEHIECTB B OBITY U
MPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

c(OPMHUPOBAHHOCTh YMEHHM  BBIABJISITH  XapaKTepHbIE MPU3HAKK  MOHATHIA,
YCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS IPU OTIMCAHUH
HEOPraHWYECKUX BEUIECTB U UX MPEBPAIICHHMI;

c(OPMUPOBAHHOCTh ~YMEHHMI  HCMOJb30BATh XUMHUYECKYI0 CHUMBOJHUKY IS
cocTaBiieHHs] (GOpMYJ BEUIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH, CUCTEMATUUYECKYIO
nomeHknatypy (IUPAC) u TpuBranbHbIe Ha3BaHUS OTACIBHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHblii ra3, yrieKHCIbIi ra3, aMMHUaK, raléHasl u3BeCThb, Heral€Hasi U3BeCTh, MUTheBas
coja, MUPUT U IPyTHUe);

c(OPMUPOBAHHOCTh YMEHUN ONPENENATh BAJEHTHOCTh W CTENEHb OKHUCIICHUS
XUMUYECKUX BJIEMEHTOB B COEAUHEHHUSIX PA3IUYHOTO COCTaBa, BUJ XUMHYECKOM CBS3U
(koBajieHTHAsi, HMOHHAs, METAJUIMYECKasi, BOJOPOJHAsA) B  COCAUHEHUSX, THII
KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEMIECTBA (aTOMHAasi, MOJIEKYJIsIpHAsi, NOHHAs,
METAJJINYECKas ), XapaKTEP CPeibl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COEAUHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHUH YCTAHABIMUBATH MPUHAJICKHOCTh HEOPTaHUYECKHUX
BEILIECTB M0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIie COeAMHEHUH (ITPOCThIE BEILIECTBA
— METaJIJIbl U HEMETaJUIbl, OKCUJIbI, OCHOBAHMUSI, KUCIOTBI, aM(POTEPHBIE THIPOKCHUIbI, COJIH);

c(OpMHUPOBAHHOCTh YMEHHMI pacKphIBaTh CMBICT Mepuoanudeckoro 3akoHa /[l .
MenneneeBa W JE€MOHCTPUPOBATH €ro CHUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (DYHKIIUH;

c(OPMUPOBAHHOCTh YMEHUN XapakTEPU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUYECKUX 3J1eMeHTOB 1—4 neproaos [lepnoanueckoil cHCTEMbI XUMUYECKHUX JJIEMEHTOB
JI. WM. MenneneeBa, WUCHONB3ysS TOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAIHY,



«QHEPreTUYECKHe YPOBHM», O0BACHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKUX
JJIEMEHTOB M WX COCAMHEHMM II0 nepuoaam M rpymmnam llepuonnueckon cuCTEMBI
xumMudeckux saemeHToB 1. 1. Menneneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh (OMHUCHIBATH) OOIIHME XUMUYECKUE
CBOMCTBa HEOPraHMYECKUX BEIIECTB PA3IMUYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHHE
TEHETUYECKON CBSI3M MEXKIY HEOPraHWYECKMMH BEIIECTBAMHU C MOMOIIBI YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIL;

c(OPMUPOBAHHOCTh yYMEHHUSl KJIACCUPUIIMPOBATH XUMUYECKHE PpEAKIMH  T0
pa3IMYHBIM MpU3HAKaM (YUCITY U COCTaBY pPEearupyrouux BEHIECTB, TEIUIOBOMY 3D PeKTy
pEeaKIMK, U3MEHEHHUIO CTETICHEW OKUCIIEHUS DJIIEMEHTOB, OOPaTUMOCTH PEaKlU, YHaCTHIO
KaTaJIn3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTaBIIATH YPAaBHEHUS PEAKIUN Ppa3IMYHBIX THIIOB,
MIOJIHBIE M COKPALIEHHBIE YPABHEHUS PEAKLIUI MOHHOTO OOMEHA, YUMTHIBASI YCIOBHS, IPU
KOTOPBIX 3T PEAKLHUH UIYT 0 KOHLA;

c(hOpMHUPOBAHHOCTh YMEHUW MPOBOAUTH PEAKIIMH, MOATBEPKAAOIINE KaueCTBEHHBIN
COCTaB Pa3UYHBIX HEOPraHWYECKHX BEIIECTB, PACHO3HABATH OIBITHBIM NYTEM HWOHBI,
MPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTH YMEHUH PACKpBIBATh CYIIHOCTb OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIUN MOCPEACTBOM COCTABIICHHUS AJIEKTPOHHOTO OajlaHca 3TUX
pEaKLnil;

cOPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XHUMHYECKOU
peakuuu OT pa3IUYHbIX (PAKTOPOB; XApaKTEpP CMEIIECHUS XUMHYECKOIO PaBHOBECHS B
3aBHCHMOCTH OT BHEIIHEro Bo3aencTBus (npuHiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XUMUYECKUE IPOLIECCHI, JEKAIIUE B
OCHOBE IPOMBINUICHHOI'O IIOJIYYEHHMS] CEpHOM  KHUCJIOThI, aMMHaKa, a TaKkKe
c(OPMHUPOBAHHOCTh MPEACTABICHUN 00 OOUIMX HAYYHBIX MPUHIMIAX U SKOJOTMYECKHX
npo0semMax XMMHUYECKOTO MMPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUU MPOBOAMTH BBIYMCIEHUSA C MCIOJb30BAHUEM MOHATHS
«MaccoBasi J0Jisl BEIIECTBa B PacTBOPE», OOBEMHBIX OTHOIICHHWM ra30B MPHU XUMHUYECKHX
peaklMsIX, MacChl BEUIECTBA MM O0OBEMA ra3oB MO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YyYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOro 3(ddexra
peaKkMy Ha OCHOBE 3aKOHOB COXPAHEHWs MacChl BEUIECTB, IPEBPAILCHHS U COXPAaHEHHUS
SHEPIHUY;

c(hOpMHUPOBAHHOCTh YMEHU COOTIOATH MTpaBUJIa MOJIb30BAHUS XUMUYECKOU MTOCYI0M
U Ja0OpaTOpPHBIM O0OpYNOBAaHMEM, a TakKXKe TMpaBWia OOpalleHHus C BElIeCTBAaMH B
COOTBETCTBUM C HHCTPYKLHUSAMH IO BBITOJHEHUIO Ja00PATOPHBIX XMMHUUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TUTAHUPOBATH U BBIMNOIHATH XUMHUUYECKUN IKCIIEPUMEHT
(pasnokeHue mepokcuja BOJOPOAAa B MPUCYTCTBUM KaTallu3aTopa, OMPEICIIEHUE CPE.b
pPacTBOPOB BEILECTB C MOMONIbIO YHMBEPCAJIBHOIO WHAMKATOPA, BIUSHUE PA3THUHBIX
(aKTOpOB Ha CKOPOCTh XMMHUUYECKOW pEaKlMM, PEakliud HOHHOTO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyib(dar-, kKapOOHAT- U XJOPUI-aHUOHBI, HA KATHOH aMMOHHS, pEUICHUE
AKCIIEPUMEHTAILHBIX 3a/1ad 1o TeMaMm «Metamisl» U «Hemetamabsy) B COOTBETCTBUM C
MpaBujaMU TEXHUKH O€30MacHOCTH NpPH OOpallleHWH C BEUIECTBAMU U JIaDOPATOPHBIM
000pyI0BaHUEM, TIPEJICTABIIATH PE3YIbTAThl XUMUYECKOTO IKCIIEpUMEHTA B (popme 3arnucu
YpaBHEHUH COOTBETCTBYIOLIMX peakuuii ¥ (HOpMyIHpPOBaTh BBIBOJBI Ha OCHOBE 3THUX
pE3yNbTATOB;



chOpPMUPOBAHHOCTh ~ YMEHUH  KPUTHYECKH  AHAJIM3UPOBATh  XUMHYECKYIO
nH(pOpPMAaILIMIO, TOTy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHUKAIIUH,
WHTEepHET U Ipyrux);

Cc(OPMHPOBAHHOCTb YMEHUH COOJIIOJATh MpaBHJIa 3KOJOTHMUECKH IIe1eco00pa3Horo
MOBE/ICHUS B OBITY U TPYJOBOW AEATEIHLHOCTU B IEJISIX COXPAHEHHUS CBOErO 370POBBS U
OKpYXXarolled IPUPOJHOM cpelpl, OCO3HAaBaTh ONACHOCTHh BO3JCHCTBUS Ha JKHUBBIC
OpraHu3MBbl OIIPEACIIEHHBIX BELIECTB, NMOHMMAas cMbIcia nokasarens 11K, moscHATs Ha
npuMepax CHocoObl YMEHBIIEHHsS W TNPEAOTBpAIICHUS MX BPEIHOTO BO3JEHCTBUS Ha
OpraHu3M Y€JIOBEKa;

11 00Y4aroUIMXCs C OFPaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBS: YMEHUE IPUMEHATh
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX O3HAHUS BEIIECTB U XUMUUECKUX SIBJICHUI;

Ui CIEeNbIX U CIa0OBUAAIIMX OOYYarOUIMXCs: YMEHHE HCHOJIb30BaTh pPeIbepHO-
TOYEUHYIO cucTeMy 0bo3HaueHuit JI. bpaiins ans 3anucu xumMuyeckux Gopmy.

Temamuueckoe niaHupoesarnue

Bo3moxHOCTH
Ne KoJu-Bo
HaumeHoBaHUe pa3esioB/TeM HCIIOJIb30BAHMS
n/n 4acoB
20P
10 kaace 34
1 | TeopernyeckHe OCHOBbI OPraHMYeCKOil XUMUH 3
11 [TpenMeT opraHndeckoi XuMun. Teopus CTpOSHUS 3 https://resh.edu.ru

opranndeckux coeaunenuii A.M. bytiepoa

2 | YriaeBoaopoasbl 13

2.1 | IlpenenbHbIC YIIIEBOAOPOABI — ATKAHBI 2

HenpenenbHble yriieBoIOPOIBI: aTKCHBI, 5
aJKaJeHbl, aJIKUHBI

2

3

https://resh.edu.ru
https://resh.edu.ru

https://resh.edu.ru
https://resh.edu.ru

2.3 | ApomaTu4ecKue yrieBoa0PO bl
[TpupoHbIe UCTOYHUKHU YTIEBOIOPOIOB U UX

2.4
nepepadoTKa
3 Kuciaopoacoaep:kamme opranuieckue 13
CoeTHHEHMSI
3.1 | Criuptel. denou 3 https://resh.edu.ru
39 Anpneruapl. KapOoHoBbIe KUCTOTHL. CII0XKHBIC 7 https://resh.edu.ru
" | oupsr
3.3 | Yraesoupbl 3 https://resh.edu.ru
4 | A3oTcomepkaiue OpraHuyecKue coeTuHEeHHsI 3
4.1 | AMuHbl. AMUHOKHUCIIOTHL. benku 3 https://resh.edu.ru
5 | BbicOKOMOJIEKY ISIPHbIE COeTUHEHMS 2
5.1 | [nacrmaccel. Kayuyku. Bomokna 2 https://resh.edu.ru




Bo3moxHOCTH
Ne KoJu-Bo
HaumeHnoBaHue pa3nesioB/Tem HCIOJIb30BAHUS
n/n 4acoB
20P
11 knace 34
1 | Teopernyeckue 0CHOBbI XMMHUH 13
Crpoenue atoMoB. [leprnondeckuii 3aK0H https://resh.edu.ru
1.1 | Ilepuoauyeckas cucteMa XUMUYECKHUX JIEMEHTOB 3
J.1. MenneneeBa
1.2 | Ctpoenue BemecTBa. MHOTOOOpa3ue BEIIECTB 4 https://resh.edu.ru
1.3 | XuMu4ecKue peakinu 6 https://resh.edu.ru
2 | Heopranmueckasi Xummus 17
2.1 | Merasib 6 https://resh.edu.ru
2.2 | Hemeraminl 9 https://resh.edu.ru
2.3 | CBs3b HCOPTaHUYCCKUX U OPTAaHHMYECKUX BEIICCTB 2 https://resh.edu.ru
3 | XuMHA ¥ KH3Hb 4
3.1 | XuMus 1 )KU3Hb 4 https://resh.edu.ru
lloypounoe nnanuposanue
10 KUIIACC
Bo3moxHOCTH
Ne KoJu-Bo
/i Tema ypoka qacop MCMOJIB30BaHUSA
20P
IIpeameT opraHUYECKOM XMMHUHU, €€ BOSHUKHOBECHHUE,
1 pedl p 1 https://resh.edu.ru
pa3BUTHE U 3HAYEHUE
Teopus cTpoeHUsE OpraHuYeCKUX coenruHeHni A. M.
2 pHA CTpoe p A 1 https://resh.edu.ru
bytiepoBa, €€ OCHOBHBIE TOJOKEHUS
[Ipeacrasnenue o KiaccuUKaUu OPraHUIECKUX
3  BemecTB. HoMenknaTypa (cuctemaTrueckas) u 1 https://resh.edu.ru
TPUBHAIbHBIC HA3BAHUSI OPTAHNUYECKUX BEILIECTB
4 ANKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUICCKUMN PSIJ 1 https://resh.edu.ru
MertaH 1 3TaH — NpoCTENIIME NMPEICTABUTENN
5 P el 1 https://resh.edu.ru
aJIKaHOB
6  AJIKCHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 https://resh.edu.ru
OTUIIEH U NPONUIIEH — NPOCTEUIINe
7 P P 1 https://resh.edu.ru
MpEeACTAaBUTEININ AJIKEHOB
[Tpaktuueckas padora Ne 1. «I[lomydyenue stunena u
8 P pav I 1 https://resh.edu.ru
M3YUYEHHE €r0 CBOWCTBY
Ankanuensl. byraguen-1,3 u metunOyraauen-1,3.
9 A yran ’ yraa 1 https://resh.edu.ru

[TonydeHne CHHTETUYECKOTO Kay4yKa U PE3UHBI




AJIKMHEBI: COCTaB U 0COOCHHOCTH CTPOCHHUA,

10 romoJoru4ecKuit psaa. ALETUICH — MPOCTEHIIIHIA https://resh.edu.ru
HPECTABUTEIb AJKHHOB

11 BelunciaeHHs IO YPAaBHEHHIO XUMHYECKOU peaKInu https://resh.edu.ru

12  Apensbl: 0eH301 1 TOJIY0JI. TOKCHYHOCTH apECHOB https://resh.edu.ru
I'eneTnyeckas CBsI3b yIJIEBOJLOPOIOB

13 T AOPOAIOB, https://resh.edu.ru
IPHUHAIICKAIMX K PAa3THYHBIM KJaccaM
[TpupoHBIE HCTOYHUKH YTIICBOIOPO/IOB:

14  npupoHbBINA ra3 ¥ MONMYyTHbIC HeTIHbIC ra3bl, HeTh https://resh.edu.ru
Y TIPOJYKTHI €€ TIepepadoTKu
[IprponHbIe HICTOYHUKY YTIIEBOIOPOIOB:

15 mnpuponHBIN Ta3 U MOMYTHBIC HEPTSHBIC ra3bl, HEPTH https://resh.edu.ru
Y TIPOJYKTHI €€ TIepepadoTKu

16 KonTposbHas paboTa 1mo pa3aeny «YTJIeBOJI0POIb» https://resh.edu.ru
[TpenenbHbIe OJHOATOMHBIC CIIUPTHI: METAHOJ U

17 P . P https://resh.edu.ru
sTaHoJ. BomopoaHast cBsI3b
MHOroaTOMHBIE CIIMPTHI: ATUICHTIIUKOIIb U

18 P https://resh.edu.ru
TIUICPUH
deHOII: CTPOCHUE MOJICKYIIbI, (PU3HUECKUE U

19 P - yIeL, https://resh.edu.ru
XMMHYECKHE CBOMCTBA, IPUMECHEHHUE
Anpaeruasl: hopManbIeTya U aleTaabICTh .

20 Aeruzpt: hop AT all AcTI https://resh.edu.ru
ALIETOH
OIHOOCHOBHBIE ITPE/ICIIbHBIC KAPOOHOBBIC KUCIIOTHI:

21 A el P https://resh.edu.ru
MypaBbHHAs U YKCYyCHasI
[Ipaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa

22 P " p P p https://resh.edu.ru
YKCYCHOH KHCJIOTBI»
CreaprHOBast U OJICMHOBAsI KMCIIOTHI, KaK

23 p https://resh.edu.ru
IPEICTABUTENN BBICIIUX KAPOOHOBBIX KHUCIIOT
Mblj1a Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT, HX

24 . p https://resh.edu.ru
MOIOIIIee JICHCTBHE
CroxHbIe 3(UPHI KaK MPOU3BOIHBIC KAPOOHOBBIX

25 up P 2 P https://resh.edu.ru
KHUCJIOT. [ uapoamn3 ciokHbIX 3(pUpoB
JKupbi: runposm3, mpuMeHeHHe, ON0IoTnIecKast

26 P AP p https://resh.edu.ru
POJIb KUPOB
YrneBoasl: cocTas, Knaccupukanus. Baxxuenmme

27 A ’ uran https://resh.edu.ru
MPE/ICTABUTEIN: TIII0K03a, PpyKTO3a, caxaposa

28 Kpaxman ¥ [euiroiio3a Kak MpUpOIHbBIE TIOTHUMEPHI https://resh.edu.ru
KonTtposarnas paboTa no pazaeiny

29 «Kucnopoacoaepkaniue OpraHn4ecKue https://resh.edu.ru
COCIIMHEHUS»

30 AMUHBI: METUJIAMHH U aHUJIHH https://resh.edu.ru




AMMHOKHCIIOTBI KaK aM(I)OTepHBIe OpPTraHHNY€CKHC

31 coenuHeHHs, UX OMOJIOTMYECKOE 3HAUEHHUE. 1 https://resh.edu.ru
[Tenrruaet
32 benku kak npupoaHbIe BBICOKOMOJIEKYJISIPHbBIC 1 https://resh.edu.ru
COCJTMHEHUS
33 OCHOBHBIE [IOHATHS XMMAH BBICOKOMOJIEKYJIAPHBIX 1 https://resh.edu.ru
COCIMHECHUN
34 OcCHOBHBIE METOJBI CHHTE3a BBICOKOMOJIEKYIAPHBIX 1 https://resh.edu.ru
coeauHeHui. [lmacTMaccel, Kaydyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
11 KJIACC
No Kou1-Bo Bo3moxkHOCTH
w/n Tema ypoka qacop 1CTMOJIB30BAHU
0P
1 XHAMHUYECKHUM DJIEMEHT. ATOM. DJIEKTPOHHAA 1 https://resh.edu.ru
KOH(Uryparusi aTOMOB
[lepnoanueckuii 3akoH u [leprnoanueckas cucrema
2  xumudeckux daeMeHToB J[. 1. MenneneeBa, ux 1 https://resh.edu.ru
CBSI3b C COBPEMEHHOM TEOPUEN CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMHUUYECKUX
3JIEMEHTOB U MX COCIMHEHM 110 TpyIInaM 1
3 nepuoaaM. 3HaYCHUE TICPHOTUICCKOTO 3aKOHA U 1 https://resh.edu.ru
CHUCTEMBbI XUMHYECKHUX 3JiIeMeHTOB J[.1. Meneneera
B Pa3BUTHH HAYKHU
CrpoeHue BeniecTBa. XUMUYECKas CBSI3b, €€ BUJIbL;
4 MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOM CBSI3H. 1 https://resh.edu.ru
Bopoponnast cBs3b
BaneHTHOCTB. DneKTpooTpUIIaTENbHOCTh. CTENEHb
5 oxucienwus. BemecTBa MOJICKYIIPHOTO U 1 https://resh.edu.ru
HEMOJIEKYJIIPHOT'O CTPOCHUS
[TonsaTue o qucnepcHpIX cucteMax. ICTUHHBIE U
6  KOJUIOMJHBIC pacTBOPBL. MaccoBas J0Jis BEIECTBA B 1 https://resh.edu.ru
pacTBope
Knaccudukanusa u HOMEeHKIIaTypa HEOPraHUYECKUX
7 coenuHeHWi. ['eHeTHUYECKAs CBSI3b HEOPTAaHUMYCCKIX 1 https://resh.edu.ru
BEILIECTB, PA3JIUYHBIX KJIACCOB
Kiaccuukanuss XuMUYECKHX peaKIuii B
8 HEOPTraHUYECKOM M OPTaHUYECKON XUMUU. 3aKOH 1 https://resh.edu.ru
COXpPaHEHHS MaCChl BEILIECTB; 3aKOH COXPAHECHUS U
IpeBpaIeHUs SHEPTUHU TP XUMUUYECKUX PEaKIUIX
9 CxopocTtsb peakiuu. OOpaTuMbIe peaKIuu. 1 https://resh.edu.ru

XUMHUYECKOE PaBHOBECHUE




10

[Ipaktuueckas padora Ne 1. « BnusHue paznuyHbix
(haKTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKIINI

https://resh.edu.ru

11

DnekTposuTrdeckas nuccormaus. [loastue o
BOJIOpOoIHOM Toka3arene (PH) pactBopa. Peakuuu
MOHHOTO oOMeHa. [ uaponn3 opraHnuecKkux u
HEOPTaHWYECKUX BEIIECTB

https://resh.edu.ru

12

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.
[TonsTHE 00 AIEKTPOIM3E PACIIIIABOB M PAaCTBOPOB
cojien

https://resh.edu.ru

13

14

KontponbHas padota 1o pazaeny «TeopeTrnaeckue
OCHOBBI XUMHI

Merannel, ux nonoxxenue B [lepunoguyueckon
CHCTEME XMMHUUYECKHUX 3y1eMeHTOB J[. 1. MenaeneeBa
1 0COOEHHOCTH CTpOeHUs aToMOB. O01IMe
(u3HUecKre CBOMCTBA METAIIIOB

https://resh.edu.ru

https://resh.edu.ru

15

16

17

CnaBbl METAIIOB. DJIEKTPOXUMHUYECKUHN PsiJl
HANPSDKECHUN METAJIIIOB

XUMHUYECKHE CBOMCTBA BaKHEHUIIINX METAJIJIOB
(HaTpui, Kanui, KaJIbIIUi, MarHul, aTIOMUHUN) U
UX COCIUHEHUN

XHAMHUYECKHE CBOMCTBA XPOMa, MEIU U UX
COCIUHCHMI

https://resh.edu.ru

https://resh.edu.ru

https://resh.edu.ru

18

19

XVMMHUYECKHE CBOMCTBA IIMHKA, XKeJe3a U UX
COCIMHEHUN

[Ipaktuueckas padora Ne 2. «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «MeTamib»«

https://resh.edu.ru

https://resh.edu.ru

Hemerannel, ux nosoxxenue B [leproanueckon

20 cucteme xummudeckux 3memenToB [l. V1. Mennaeneena https://resh.edu.ru
U 0COOEHHOCTH CTPOCHHS aTOMOB
Pu3n4eCKre CBOMCTBA HEMETAUIOB. AJIIOTPOIIHS

21 HeMeTa)UIOB (Ha IpUMEPE KUCIOPO/Ia, CEPHI, https://resh.edu.ru
docdopa u yriaeposa)
XUMHYECKHUE CBOMCTBA raJIOr€HOB, CEPhI U UX

22 . - CoP https://resh.edu.ru
COETMHEHUN
XHUMHMYECKHE CBOMCTBA a30Ta, (pocodpa U ux

23 . bocodp https://resh.edu.ru
COEIMHEHUN
XHUMHMYECKHUE CBOMCTBA yIJIepoia, KDEMHHUS U UX

24 . yHIepoaa, Kp https://resh.edu.ru
COCIMHEHUN
[IpuMeHeHnEe BaXKHEUIIINX HEMETAJUIOB U UX

25 P . https://resh.edu.ru
COEIMHEHUN
O0o0011IeHNE U cucTEMATH3AlM 3HAHUI IO TEME

26 «Hemerambry. BerauciaeHus no ypaBHCHHSIM https://resh.edu.ru

XUMHUYECKUX PEAKLIUN U TEPMOXUMHUYECKHE PACUETHI




27

[IpakTudeckas padora Ne 3. «Pemenue
AKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMe «HeMeTramibim«

https://resh.edu.ru

28

KonTtponbsHas padota mo temam «MeTamiby U
«HemeTtamibny

1 https://resh.edu.ru

29 HGOpFaHI/I‘K?CKI/IC U OPTaHNYCCKHC KUCJIOTHI.
HGOpFaHI/I‘K?CKI/IC N OPTaHNYCCKHUC OCHOBAHUA

AmpoTepHbIe HEOPTraHNYECKUE U OPTaHUYECKUE

30 coenunenwus. ['eHeTHUeCKas CBS3b HEOPraHUYECKUX 1 https://resh.edu.ru
U OpPraHUYeCKUX BEIECTB

1 https://resh.edu.ru

Posb XMHH B 00€CTIEYEHUHU IKOJIOTHUECKOM,
31 bsHepreTHYECKOM M MUIICBOM OC30IaCHOCTH, 1 https://resh.edu.ru
Pa3BUTHH MEIUIIUHBI

32 [Ipencrapienus: 06 0OITMX HAYYHBIX TPUHITUAIIAX
MPOMBIIIJIEHHOTO TTOTYUYE€HUS BAXKHEUIIINX BEILIECTB

33 UYesoBek B MHpE BEIIECTB U MaTEPHAJIOB 1 https://resh.edu.ru

1 https://resh.edu.ru

34 Xwumus ¥ 310pOBbE YEIIOBEKA 1 https://resh.edu.ru
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI' PAMME 34

B (denepanbHbix M peruoHaNIbHBIX MPOIEAYpax OIEHKHM KauyecTBa OOpa30BaHMS
UCIIOJIb3YETCsl MepeyeHb (KOAM(PUKATOP) paclpeleICHHBIX IO KJaccaMm IMPOBEPSIEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbl CPETHETO
o01ero 00pa3oBaHus U SJIEMEHTOB COJIEPKAHUS IO XUMUHU.

HpO@Bpﬂ@Mble mpe606aHu;l K pesylonmamam O0C60EHUA OCHOBHOI 06pa3060me]le012

npozpammsl (10 knacc)

Kon [IpoBepsiemble mpeAMETHBIE PE3YIbTATHI OCBOEHUSI OCHOBHOM
MIPOBEPSEMOTO o0pa3zoBaTeILHON TPOrpaMMbl CPEHETO OOIIEro 00pa3oBaHUs
pe3ynbTaTa
1 TeopeTnyeckre OCHOBbI OPTAHMYECKON XUMUU
1.1 ChopMupoBaHHOCTh TPEACTABICHUA O XUMHUYECKON COCTaBJISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUU B TO3HAHUU SIBJICHUI
npUPOAbl, B (POPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIUYHOCTH, €€
GyHKIMOHATBHOM  TPAaMOTHOCTH, HEOOXOAUMOM i pelieHus
MPAKTUYECKUX 3a7a4 U IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3I0POBBIO U IPUPOJHON cpefie
1.2 Bnagenue cucreMorW XMMHYECKUMX 3HAHUK, KOTOpash BKIKOYAET:

OCHOBOIIOJIAraroIIKe IIOHATHUS (Monekyna, BAJICHTHOCTb,
AIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKHUCICHUSA, XUMHUYECKasl CBs3b,
MOJIb, MOJISIPHAsT Macca, MOJIAPHBIA OOBEM, YIJIEPOJIHBIM CKEJET,
dbyHKUMOHANBHAS ~ Tpynma,  paaukad, U30MEpUsl,  U30MEPHI,
TOMOJIOTHYECKMM  psAN, TOMOJIOTH, YIJIE€BOAOPOIBI, KHUCIOPOA-U
a30TcojiepXkKalllie COEAMHEHHUs, OUOJIOTUYECKH aKTHBHbBIE BEIECTBA




(YTJIeBObI, KUPBI, OCNKH), MOHOMED, TMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCIMHEHHs); TEOPHUM M 3aKOHBI (Teopus
XUMHUYECKOTO CTPOEHUsl OpraHudeckux BemectB A.M. Bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHI S3BIK XUMHH, (HAKTOJIOTHUUECKUE
CBEJICHUSI O CBOMCTBAaX, COCTaBe, IOJY4YeHUH H Oe30MacHOM
MCIOJIb30BAaHUU BAXKHEHIINX HEOPTraHMUYECKUX U OPTraHMYECKUX BEIECTB
B OBITY ¥ IPAKTUYECKOM JIeSITEIbHOCTH YeJIOBEKa

1.3

ChopMupoBaHHOCT YMEHHMM BBISBJISTH XapaKTEpHbIE MPU3HAKU
MOHATH, YCTaHaBIINBATh UX  B3aUMOCBS3b, UCIIO0JIb30BaTh
COOTBETCTBYIOIIME TMOHSTUS IIPU OMNHCAHUM COCTaBa, CTPOCHUS H
MIPEBPAIIEHAN OPTaHNYECKUX COCAUHECHUN

1.4

c(hOpPMHPOBAHHOCTh YMEHUW HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIUKY
JUISL  COCTAaBJICHUSI MOJICKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaméHHol) (opMyn OpraHMYeCKHX BEMIECTB W YpaBHEHUU
XAMHUYECKUX PEAKIMH, U3rOTABINBATH MOAEIN MOJIEKYJI OPraHUYE€CKHUX
BEIIECTB JUISl WUIFOCTPALMU HMX XUMHUYECKOTO W IPOCTPAHCTBEHHOTO
CTPOCHUS

1.5

ChopMupoBaHHOCTH ~ yMEHUW  YCTaHaBIMUBATh  IMPUHAJJICKHOCTD
W3YUYEHHBIX OpPraHWYECKUX BEIIECTB MO HMX COCTAaBY M CTPOCHHIO K
onpenenéHHoOMy  Kjaccy (rpynme) coeauHeHud  (YIJIeBOJIOPO/IbI,
KHCIIOPOJ, M a30TCOAEpKALIUE COEIUHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COCIMHEHUS ), JaBaTh UM Ha3BaHMS MO CUCTEMATUYECKONM HOMEHKIAType

(IUPAC)

1.5

ChopMUpOBaHHOCTH YMEHHS OMNPEACIATh BUIbI XUMUUYECKOW CBSI3H B
OpraHUYECKUX COCTMHEHUSX (OJIMHAPHBIC U KPATHBIC)

1.6

CdopMupoBaHHOCTh YMEHHUSI IPUMEHSTh: MTOJIOKEHUS TEOPUH CTPOCHUS
opranndeckux BemiectB A.M. bytnepoBa njst 00bSICHEHHS 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUSI MAaCChl
BEILIECTB

YTI1eBOAOPO/IBI. Kucnopoaconepxamue u a30TCOJepIKaIIHe
OpraHUYECKUEe COSTUHECHHMSI. BEICOKOMOJICKYISIPHBIC COCTUHCHHMSI

2.1

ChopMupoBaHHOCTh yMEHUW TPHBOJIWUTH TpPHBUAIBHBIC Ha3BaHUS
OTJICTILHBIX OPTAaHWYECKUX BEIIECTB (ITUJICH, MPOTMWICH, AareTHIICH,
STWICHTJINKONb, TIUINEPHH, (eHos, GopMalbIeru, amneTalbIer I,
MypaBbUHAs KHCJIOTAa, YKCyCHAas KHUCJIOTA, OJIEHHOBAs KHCJIOTA,
CTEeapuHOBas KHCJIOTa, TJIOK03a, (PyKTO3a, Kpaxmai, IeJIIrII03a,
TJIUIIVH)

2.2

ChopmMupoBaHHOCTh YMEHUM XapaKTEpU30BaTh COCTaB, CTPOCHHUE,
bU3MYeCKe M XHMHYCCKHE CBOMCTBA THIHMYHBIX IIPEACTABUTEIICH
Pa3IMYHBIX KJACCOB OPraHMYECKMX BeEIIeCTB (METaH, 3TaH, ATHJICH,
MpomuiieH, areTwieH, OyramueH-1,3, wmetunOyraauen-1,3, OeH3odn,
METaHOJI, ATaHOJI, ATUJICHTIIMKOJb, TIWIEPUH, (HEHON, aleTalbIeT I,
MypaBbUHAs W YKCyCHas KHCJOTBHI, TJFOKO3a, Kpaxmall, IEJUTI0JI03a,
AMUHOYKCYCHAsl KUCJIOTA)

2.3

CdhopMUpOBaHHOCT, YMEHHS WJUTIOCTPUPOBATH TEHETHUYECKYIO CBS3b
MEXJY  TUINWYHBIMM  TPEACTABUTEISIMA  PA3JUYHBIX  KJIACCOB




OpPTraHWYECKUX BEIIECTB YPABHEHUSAMH COOTBETCTBYIOIIMX XMMUYECKUX
peaxIuii C MCMOJIb30BAHUEM CTPYKTYPHBIX (OpMyIl

2.4

CdopmupoBaHHOCTH YMEHHUS XapaKkTepru30BaTh HUCTOYHUKH
YTIEBOAOPOJAHOTO ChIpbs (He(Th, MPUPOAHBINA a3, YroJib), CIIOCOOBI UX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKU

XUMUS U KA3HL. PacuéTrl

3.1

CdopMupoBaHHOCT, YMEHHUM BIIaJIeTh CUCTEMON 3HAHUM 00 OCHOBHBIX
METOJIaX HAy4YHOTO MO3HAHUS, UCIOIb3YEMbIX B XMMUU MPU U3YUYECHUU
BEIIECTB M XHUMHUYECKUX SIBIICHHM (HaOmoJeHue, W3MEpEHUe,
AKCIEPUMEHT, MOJACIUPOBAHUE), UCTIOJIB30BATh CUCTEMHBIE XUMUYECKHE
3HAHUS JIJIs1 IPUHSITHUSL PEIICHUM B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUSIX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM

3.2

ChopmupoBaHHOCTP YMEHHM COOJIOJATh TpaBUJa  IOJIB30BAHUS
XAMHUYECKON TMOCYZOoW W JIa0OpaTOPHBIM OOOpYIOBAaHUEM, a TaKKe
npaBuiia 0OpaIeHus ¢ BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU 110
BBITIOJIHEHUIO JIAOOPATOPHBIX XUMUUYECKHUX OTBITOB

3.3

ChopmupoBaHHOCTh YMEHUH IJIAHUPOBATh U BBINOIHATH XMMHUYECKUN
HKCIEPUMEHT (MpPEBpallleHUs] OPraHMYECKUX BEIIECTB IIPU HAarpEeBaHUH,
MOJTyYeHUE ATHIICHA U W3YYCHHE €T0 CBOWMCTB, KAU€CTBEHHBIC PEaKIIUU
OpPraHUYECKUX BEIIECTB, J€HATypalusi OCIKOB TpW HarpeBaHMUHU,
[[BETHBIC PEAKIMH OEIIKOB) B COOTBETCTBHHM C TMPaBUIAMHU TEXHUKU
0e30MacHOCTH MpU OOpalIeHUU C BEIIECTBAMH M JIaDOpaTOPHBIM
000pyZI0BaHUEM; MPEICTaBIIATh pe3yabTaThl XUMHYECKOTO
IKCIIEPUMEHTa B (hOpMeE 3aMncy ypaBHEHUH COOTBETCTBYIOMINX PEaKIUn
1 GOpMYyITUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3YyJIbTaTOB

3.4

CdopMupoBaHHOCTh YMEHUN MPOBOAUTH BBIUUCICHUS 110 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOIMYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOJYKTa PEAKIIMU IO U3BECTHBIM Macce, 00bEMY, KOJTMYECTBY OJHOTO
13 UCXOJIHBIX BEUIECTB W MPOAYKTOB PEAKIINN)

3.5

CdopMUpOBaHHOCTH YMEHUN KPUTHUYECKH aHATIM3UPOBATh XUMUYECKYIO
uHpopMaIMio, TOJy4aeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpeacTBa
MaccoBoil nHbopmaluu, cetb IHTEpHET U Apyrue)

3.6

ChopMupoBaHHOCT, yMEHHUM COOJIOAATh TpaBUJIa SKOJOTHYECKU
1[€J1€CO00Pa3HOro MOBEICHUA B OBITY U TPYAOBOU AESATENBHOCTHU B LIEJISIX
COXpPaHEHHUsI CBOETO 3J0pPOBbI M OKPYKAKOLIEH INPUPOIHON Cpenpl,
OCO3HAaBaTh ONACHOCTb  BO3JEWCTBUS HA JKUBBIE  OPraHU3MBI
ONpENENEHHBIX OPraHUYECKUX BEUIECTB, IIOHMMAas CMBICI NOKa3aTels
[TK (mpeneibHO IOMYCTUMOW KOHIEHTPAIIUN ), IOACHITh Ha IpUMEpPax
COCOObI YMEHBILIEHUS U MPEJOTBPAIICHUS UX BPETHOTO BO3JICHCTBUS Ha
OpraHu3M YeJIOBeKa




IIposepsiemvbie anemenmol cooepacanus (10 knacc)

Kon

[IpoBepsieMblii 3JIEMEHT COJICPKAHUS

TCOpCTI/I‘lCCKHe OCHOBBI OpFaHquCKOﬁ XUMHUHN

1.1

[IpenMeT opraHMYECKOW XMMHUHU: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAUEHUE B
MOJIYYEHUH HOBBIX BEUIECTB U MaTe€pUaoB. Teopusi CTpOCHUSI OPTaHUYECKHUX
coequueHuii A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKCHUS

1.2

CrtpykrypHble (GOpPMyIJIbI OPraHUYECKUX BeliecTB. ['oMonorus, nzomepws.
XHUMHUYECKAs CBSI3b B OPTaHUYECKUX COCAMHEHUSAX - OJUHAPHBIE U KPAaTHbBIC
cBsizu. [IpencraBienne o kinaccuukaIy OpraHunuecKiX BEIIeCTB

1.3

HoMenknaTypa  OpraHMYecKUX  COEJUMHEHHMI  (cucTemaTudeckas) U
TPUBHUAIIBHBIC HA3BAHUS BAKHEUIINX MPEICTABUTEIEH KJIACCOB OPTraHUYECKUX
BEILIECTB

YTII€BOI0POIbI

2.1

AJKaHBI: COCTaB M CTPOCHHUE, T'OMOJOTMYECKHW psx. MeraH W 3TaH -
pocTeiilre NpeICcTaBUTENN aJIKaHOB: (PU3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuy 3aMelleHUs] U TOPEHMsI), HaXOXACHUE B MPUPOJE, MOIYUCHHE U
IIPUMEHEHUE

2.2

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUM PAL. DTWIEH U MPONUJIEH -
NPOCTEUINE MPEACTABUTENH AIKEHOB: (PU3NYECKUE U XMMUYECKUE CBOMCTBA
(peakMu TUIPUPOBAHUS, TaJOIT€HUPOBAHMS, TUAPATALHUHU, OKUCIEHUS U
MOJIMMEPHU3ALIIH ), TOITYYEHUE U IPUMEHEHHE

2.3

Ankanuensl: OyramueH-1,3 u metwnOyraauen-1,3: cTpoeHue, BaxKHEHIIHE
XUMUYECKHE  CBoOiicTBa  (peakuus  moinumepusanuu).  [lomyuenue
CUHTETHUYECKOTO KayuyyKa 1 pE3UHBI

2.4

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHUSI, TOMOJIOTHUECKUN psil. ALETHIIEH
-IPOCTEULINI TMPeICTaBUTENb AJIKUHOB: COCTaB, CTpPOEHHUE, (PU3MUECKUE U
XUMUYECKHUE CBOMCTBAa (peakuMH THAPUPOBAHUS, TaJIOTC€HUPOBAHMUS,
TUApaTalyy, TOPEHUs ), MOJy4YEeHUEe U MTPUMEHEHUE

2.5

Apenbl. beHsoin: coctaB, cTpoeHue, (GU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuuM rajJoreHUPOBAHUS U HUTPOBAHHUA), TOJYYEHHUE U TPUMEHEHHE.
Tonyoun: cocTtaB, cTpoeHue, GU3NUECKUE U XUMUUYECKUE CBOMCTBA (peakiuu
raJlOr€HUPOBAHMS U HUTPOBAHMS ), IOJTyYCHUE U TPUMEHEHUE. TOKCUYHOCTh
apeHoB. ['eHeTHuecKast CBSI3b MEXK/y YIJIEBOJOPOAAMU, MPUHAIIECKAIIUMH K
pa3IMYHbIM KJ1accaM

2.6

[IpupoaHble HMCTOYHUKH YrieBoAOpoaoB. I[lpupomHslii ra3 W MNOMYTHBIE
Hedtanbie ra3sl. Hedth u €€ mpoucxoxaenue. Criocoosl nepepadboTku HeDTH:
MEePEroHKa, KPEKUHT (TEPMUUECKUI, KaTATUTHUECKU), TUpoin3. [IpoayKThl
nepepaboOTKu HEePTH, WX TNPUMEHEHHE B MPOMBIIUIEHHOCTH U B OBITY.
KameHHbIi yToab 1 NPOAYKTHI €ro nNepepadoTKu

Kucnopopaconepxaiiyue opraHM4ecKue COeTMHECHUS

3.1

[IpenenpHple ONHOATOMHBIE CHOUPTHL. METAaHOJN W 3TAHOJN: CTPOEHUE,
bu3MYecKue W XUMUYECKHUE CBOMCTBA (PEaKIMU C aKTUBHBIMU METAJJIaMHU,
raJIor€HOBOJIOPOJaMH, TOPEHUE), TPUMEHEHNE. BonopoaHbIEe CBSI3U MEXKIY
MOJIEKYJIAaMU CHOUPTOB. JleMCTBME METaHOJa M ITAaHOJAa HA OPraHu3M
yesnoBeka. MHOTOaTOMHBIE CIUPTHI. DTUJIEHIJIMKOJIb U TJIMLEPUH: CTPOCHHUE,




bu3MYeCKue W XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJIOYHBIMHU
MeTaJlJIaMU, KaueCTBEHHAsl PeaKldsi Ha MHOTOATOMHbIe ciupThl). [lelicTBue
Ha OpraHu3M 4elioBeka. [[puMeHenne rnvueprHa v STHIICHTJIMKOJIS

3.2

®deHoJ: CTpoeHUE MOJIEKYJbl, (U3MYECKUEe M XUMUYECKHE CBOWCTBA.
ToxcuyHocth penona. [Ilpumenenue gpeHona

3.3

Anpneruibl U KeToHbl. DopMalperujl, areTaldbICTHaA: CTPOEHHUE,
dbuznyeckue W XHMHYECKHE CBOHCTBA  (pEaKIMM  OKUCICHUS U
BOCCTAHOBJICHUSI, KAUECTBEHHBIE PEAKIIMH), TOJyYCHUE U TPUMEHCHHE

3.4

OAHOOCHOBHBIE IPEIENBbHBIE KAPOOHOBBIE KUCIOTHI. MypaBbHHAS U YKCYCHAs
KHCJIOTBL: CTPOCHHE, (DU3NUECKUE U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE
JUIS KJ1acca KHUCIIOT, peakuusi dTepuukaiim), mojiyuyeHue U MpUMEHEHUE.
CreapuHOoBasi M OJICMHOBAs KHCIJIOThl KakK IPEACTABUTENM BBICIIMX
KapOOHOBBIX KHUCJIOT. MbUIa KakK COJHM BBICHIMX KapOOHOBBIX KHCIOT, UX
MOIOLIEE NEUCTBUE

3.5

Crnosxnble 2UpBI KaK TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['Maponu3
cnoxHbIX 3¢upoB. Kupsl. ['naponaus xupos. [IpuMeHeHue Kupos.
buonornueckas posib 5KUpOB

3.6

VYrneBonpl: cocraB, Kiaccudukanus ~ yrieBojoB  (MOHO-, JH- U
nonucaxapunbl). ['Joko3a - mOpocTedmmii MoHOcaxapull: OCOOEHHOCTH
CTPOCHHUS MOJIEKYJIbI, (PU3NUECKHE U XUMUUECKHE CBONCTBA (B3aUMOJICHCTBUE
¢ runpokcuaoM Menu(Il), okucieHue amMMHUAYHBIM PAcTBOPOM OKCHJA
cepeodpa(l), BoccraHoBieHue, OPOKEHUE TITIOKO3bI), HAXO0XKICHUE B IPUPOIE,
MpUMEHEeHHUE, Ouojoruueckas pojib. DortocuHTe3. PpyKTo3a KaKk H30MEp
rIIoKo3bl. Kpaxman U memono3a Kak NpupojHble moiaumepbl. CTpoeHue
KpaxMalia U U036, du3nueckue U XUMUYECKUE CBOMCTBA Kpaxmala
(Tuaponu3, KaueCTBEHHAs PEAKIIHS C HOJIOM)

A30TCcoJiepKallie OpraHM4eCKIe COSTMHEHUS

4.1

AMMHOKHCIIOTHI KaK aM(OTepHbIe OpraHudeckue coequnenus. dusndeckue u
XUMHUUYECKHE CBOMCTBAa AMUHOKHUCIIOT (Ha MpUMepe TInlHa). buonornyeckoe
3HAYEeHHEe aMUHOKUCIOT. [lentuabl

4.2

benku kak NpUpoOJHbIE BBICOKOMOJEKYJSIpHbIE coenuHeHus. llepBuunas,
BTOPUYHAS U TPETUYHAs CTPYKTypa OenKoB. XMMHUYECKUE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpAaIlsl, KAYECTBEHHbIE PEAKIIMU Ha OEJIKU

BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

5.1

OCHOBHBIC TIOHSATHUS XUMHUH BBICOKOMOJIEKYJIAPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMNEHb IOJUMEPHU3ALUHN, CPEIHSS
MoJiekyJisipHasg Macca. OCHOBHBIE METOJbI CMHTE3a BBICOKOMOJICKYJISPHBIX
COCJIMHECHUH - MOJIMMEPU3AIYS U TTOJUKOHICHCAIUS

5.2

DKCIEepUMEHTANIbHBIE METOAbl W3YYEHHUS BEIIECTB W WX TMPEBPALLCHUN:
O3HAKOMJIEHWE C 00pa3naMud NOPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH,
miacTMacc, KaydyykoB. [loydeHne CHHTETHUECKOro KayuyKa U PE3UHbI




IIposepsiemble mpebosanus Kk pe3yibmamam 0C80eHUs OCHOBHOU 00pA3068amelbHOU

npoepammsl (11 knacc)

Konx
MIPOBEPSEMOTO
pe3yJbTara

[IpoBepsiemble IPEAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl CPETHETO 00IIero 0Opa3oBaHus

1

TGOpCTI/I‘lCCKHe OCHOBBI XUMHUH

1.1

Brmagenune cucreMoll XMMMYECKMX 3HAaHMM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAralole  MOHATUS  (XMMHUYECKUH  JJIEMEHT,  aToM,
SIIEKTPOHHAs 000JI0YKa aTOMa, $-, p-, d-dJIEKTPOHHBIE OPOUTAIN ATOMOB,
VOH, MOJIEKYJIa, BaJ€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb, CTEIEHb
OKHUCJIEHUS, XMUMHUYECKasl CBSI3b, MOJb, MOJSIpPHas macca, MOJSPHBIN
00BbEM, KpHUCTAJUIMYECKash pEIETKa, TUIBl XUMHUYECKHX peaKiui
(OKHCIIMTENbHO-BOCCTAHOBUTENIBHBIE, 3K30- W  SHIAOTEPMUYECKHE,
peakly MOHHOTO OOMEHA), pAacTBOpP, DJEKTPOJIMUTHI, HEIJIEKTPOJHUTHI,
NIEKTPOJIUTUYECKAsT JUCCOLMALNS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTb XMMHUYECKOW PEAKIMH, XMMHUECKOE PAaBHOBECHUE); TEOPUU U
3aKOHBI (T€OpUs BJIEKTPOIMTUYECKON nuccoumanuu, [lepuoanueckuii
3akoH [[.1. MeHeneeBa, 3aKOH COXpPAaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3BIK XUMHH, (PAKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX,
COoCTaBe, IMOJIYYEHHMM U O€30IaCHOM HCHOJIb30BAaHUM Ba)KHEHIINX
HEOPTraHWYECKUX BEIIECTB B OBITY M MPAKTHUYECKOW JESATENbHOCTU
YeJIOBEKa

1.2

CdopMupoBaHHOCTh YMEHHUI BBIABIATh XapaKTE€pHbIE NPHU3HAKH U
B3aMMOCBSI3b HM3YYECHHBIX ITOHATHM, IPUMEHSTH COOTBETCTBYIOIIME
MIOHATHS IIPU ONMCAHUM CTPOECHUS U CBOMCTB HEOPTAHUYECKHUX BEIIECTB
U HUX NPEBPALICHUM; BBISBIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
INOHATUSAMU M IIPEIACTABJICHUSAMHU JPYIMX  €CTECTBEHHOHAYUYHBIX
IIPEAMETOB

1.3

Brnanenue OCHOBHBIMH METOJAaMHU HAYYHOTO TIO3HAHUS BEIIECTB U
XUMUYECKUX SBJIICHUN (HAOJIOJEHUE, U3MEPEHHUE, OSKCIEPUMEHT,
MOJICITUPOBAHUEC)

1.4

ChopMupoBaHHOCTh yMEHUH OIPEACHIATh BaJCHTHOCTh M CTEIEHb
OKHUCJICHUS XHMHYECKHUX DJIEMEHTOB B COCAMHEHUSAX PA3TUIHOTO
cocTaBa, BHUJ  XUMHUYECKOH  CBs3W  (KOBAJICHTHAs, HWOHHAafi,
MeTaJuThdecKasi, BOAOPOIHAS) B COSAMHCHUSIX, THI KPUCTAUTMYECKON
pPEmETKM KOHKPETHOTO BEIIecTBa (aTOMHAs, MOJICKYJIspHas, MOHHA,
MeTaJlJTHYecKas)

1.5

ChopmMupoBaHHOCTh YMEHHI OMPENESATh XapakTep CpPeabl B BOJHBIX
pacTBOpax HEOPrAHUYECKUX COCAMHEHUN

1.6

CdhopmupoBaHHOCTh YMEHUS KJIaCCU(ULIMPOBATH XUMUYECKUE PEAKIIUU
M0 Pa3IMYHbIM MpHU3HAKaM (YHCIy M COCTaBY PEarupyrolIuX BeEIEeCTB,
TeIIoBOMy d3(P(dEKTy peakiud, HU3MEHEHUIO CTENeHeW OKUCICHHS
AJIIEMEHTOB, 0OPAaTHUMOCTH PEAKIIUHU, YYACTUIO KaTalIl3aTopa)

1.7

ChopMupoBaHHOCTh ~YMEHHMI  COCTaBISATh  YpaBHEHUS  peaKui
pa3NMYHBIX THIIOB, TOJIHBIE M COKPAIIEHHBIE YPABHEHHUs PEAKIMUI




MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, MMPU KOTOPBIX 3TH PEAKIIUH UIYT
J10 KOHIIA

1.8

ChopmupoBaHHOCT, YMEHHI TPOBOAUTH PEAKIUH, MOATBEPIKAAIOIINE
KAUECTBEHHBI  COCTAaB  DPA3JIMYHbIX HEOPraHUYECKUX  BEIIECTB,
pacIro3HaBaTh OIBITHBIM IIyTEM WOHBI, IPUCYTCTBYIOIIHUE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB

1.9

CdopMupoBaHHOCTh YMEHUW PACKpBIBATh CYIIHOCTh OKUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS SJIECKTPOHHOTO
OaslaHca ATUX peaKIHi

1.10

ChopmupoBaHHOCT, YMEHUN OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOHN peakliy OT Pa3InyHbIX (PaKTOPOB

1.11

ChopmupoBaHHOCTP ~ YMEHUW  OOBSICHATH  XapaKTep CMENICHUS
XUMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT BHEIIHETO BO3CHCTBHS
(mpuaIMn Jle [latenbe)

O6H1351 N HCOPraHUYICCKasA XNUMUI

2.1

CdopmupoBaHHOCTh yMEHUHN pacKpbiBaTh cMbich lleprogudeckoro
3aKOHa J.N. MenneneeBa 51 JIEMOHCTPUPOBATH ero
CUCTEMATU3HPYIOUTYI0, 00ObSICHUTENIbHYIO U POTHOCTUYECKYIO (YHKIUU

2.2

CdopMUpOBaHHOCTH, YMEHHUM XapaKTEPU30BaTh AJEKTPOHHOE CTPOCHUE
aTOMOB XHMMHYECKHX 2dyemMeHTOB |-4 mnepuonoB Ilepuonmueckoit
CUCTEMBl XuUMHYeCKUX »dneMeHToB J[.M. MeHneneeBa, wucCnonb3ys
HOHSTHS «S-, P-, 0-3JIEKTPOHHBIC OPOUTAIIHY, «IHEPTCTUUCCKUE YPOBHNY,
OOBSICHSITH  3aKOHOMEPHOCTH  M3MEHEHHUS CBOMCTB  XMMHYECKHUX
AJIEMEHTOB M UX COEIUHEHHUH MO IepruogaM U rpynnam [lepuognueckoit
CHUCTEMBbI XUMHYECKUX dieMeHTOB [[.11. MeHaeneeBa

2.3

ChopMupoBaHHOCTh yMEHUN XapaKTepU30BaTh (OMHUCHIBATH) OOIIKE
XUMHUYECKHE CBOMCTBA HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPXKIATh  CYIIECTBOBAHME  T'C€HETHMYECKOW  CBSI3U  MEXKIY
HEOPTaHUYECKUMH BEIIECTBAMU C TTOMOIITHIO ypaBHEHUH
COOTBETCTBYIOIINX XHMHUYCCKUX PEaAKITHI

2.4

ChopMUpOBaHHOCT, ~ YMEHUW  YCTAHABJIMBATH  MPUHAMJIC)KHOCTD
HEOPTraHWYECKUX BEIIECTB IO WX COCTAaBY K OMNpPEAEIEHHOMY Kiaccy
(rpynme) coenvHeHUl (MPOCThIE BEIIECTBA - METAIbl U HEMETaJlIbl,
OKCHJIbI, OCHOBAHMSI, KUCJIOTHI, aM(OTEPHBIE THIPOKCHUJIBI, COJIH)

2.5

CdopMupoBaHHOCTh YMEHUN HCIOIB30BATh XUMUYECKYIO CHUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIHA,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuaibHble Ha3BaHUS
OTZIEJIbHBIX HEOPTraHWYECKUX BEIIECTB (yrapHbIN ra3, YIIIEKUCIbIN ras,
aMMMUaK, rai€Hasi U3BeCTh, HEral€Hasi U3BECTh, IUTHEBAs COJA, TUPUT U

Jpyrue)

2.6

CdopMupoBaHHOCTh yMEHUN XapaKTepu30BaTh (OMHUCHIBATH) OOIIUE
XUMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEILECTB PA3JIMYHBIX KJIACCOB,
NOATBEPKIATh  CYLIECTBOBAHME  TI'€HETHMYECKOM  CBSI3U  MEXKAY
HEOPTraHUYECKUMHU BELIECTBAMU C OMOIIBIO ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUi

2.7

CdopmMupoBaHHOCTh YMEHUH IUIAHUPOBATh U BBHIMOJHATh XUMHUYECKUHN




DKCIIEPUMEHT (pa3JIoKEHHE IEepOKCUAa BOAOPOAA B MPHUCYTCTBUHU
KaTaau3aTopa, ONpeleJeHUE Cpelbl PaCTBOPOB BELIECTB C MOMOUIBIO
YHUBEPCAJbHOTO HMHIWKATOpPa, BIUSHUE PA3NUYHBIX (HAKTOPOB Ha
CKOPOCTh XMMHUYECKOM pEakUWH, Peakuud HOHHOro OOMEHa,
KaueCTBEHHbIC PEAKIMU Ha Cylb(aT-, KapOOHAT- U XJOPUI-aHUOHBI, HA
KaTUOH AMMOHUS, PEIICHUE JKCIEPUMEHTAIbHBIX 3a7ad I0 TeMaMm
«Metamnbsl» 1 «HeMeramibl») B COOTBETCTBUU C MPaBUIIAMHU TEXHUKU
O0e3omacHOCTH TMpU OOpalleHUH C BEUIECTBAMH U JIA0OPAaTOPHBIM
000py0OBaHUEM; NPEACTABIATH pe3yabTaThl XUMHYECKOTO
HKCIIEpUMEHTa B (popMe 3anucu ypaBHEHUN COOTBETCTBYIOIIUX PEaKIUi
1 (OPMYJIMPOBATH BHIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB

2.8

ChopmupoBaHHOCTP YMEHHH COOJIOJATh TpaBUjia  IOJIB30BAHUS
XUMUYECKON TOCylod H JabOopaTOpHBIM OOOpPYJAOBAaHHMEM, a TaKXKe
npaBuiIa 0OpaIeHus ¢ BEIIECTBAMU B COOTBETCTBUM C MHCTPYKITUSIMH TI0
BBITIOJTHEHHUIO JJAOOPATOPHBIX XMMUYECKUX OIBITOB

2.9

CdopMupoBaHHOCTh YMEHUHN XapaKTEPU30BaTh XUMUYECKUE MPOIIECCHI,
JIekKaAIMe B OCHOBE IPOMBIIUICHHOTO MOJYYEHUSI CEPHOM KHCIOTHI,
aMMHUaka, a TakXke CQOPMUPOBAHHOCTH MPEJACTaBICHUN 00 OOIIMX
HAyYHBIX TPUHIHUINAX M DKOJOTMYECKHX MpoOjeMax XHUMHUYECKOTrO
MIPOU3BOJICTBA

XUMUS U )KU3Hb. PacuéTsl

3.1

ChopMUpOBaHHOCTh MPEACTABICHUNA O XUMHUUYECKON COCTABIISIONICH
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUU SIBJICHUM
npupoibl, B (OPMUPOBAHUU MBIIUICHUS W KYJbTYpPhl JUYHOCTH, €€
(YHKIIMOHATBHOM  IPaMOTHOCTH, HEOOXOIMMOW  JUIsi  pelleHus
MPAKTUYECKUX 3a/1ad U HKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHUS K
CBOEMY 3JI0POBBIO U TPUPOJHON cpele

3.2

CdopMupoBaHHOCT YMEHUH KPUTHUCCKH aHATM3UPOBATh XUMHUECKYIO
nHpopMamuio, TOJy4aeMyl0 U3 Pa3HBIX HMCTOYHHUKOB (CpeacTBa
MacCOBOM KOMMYHMKAIMHU, CeTh IHTEpHET U JpyTrue)

3.3

ChopMupoBaHHOCT, yMEHHUM COOJIOAATh TpaBUJIa SKOJOTHYECKU
1€J1eCO00Pa3HOro MOBEICHUS B OBITY U TPYAOBOU ACSITEIBHOCTH B LENSIX
COXPAHEHMS CBOETO 30POBbs M OKPYKAKOLIEH MPUPOTHON CPEIbI

3.4

Oco3HaBaTh OIMACHOCTh  BO3JCHUCTBUS HA JKUBBIE  OpPraHU3MBbI
ONpEeAECIEHHBIX BEIECTB, MTOHUMAas cMbIca nokazarens [[JIK, noscHsTh
Ha MpUMeEpax CrocoObl YMEHBIEHUS W MPEIOTBPAIICHUS] UX BPEIHOTO
BO3JCHCTBHUSI HA OPTAHU3M YEJIOBEKa

3.5

CdopmupoBaHHOCTH yMEHUMN IPOBOIUTH BBIYHCIICHUS C
WCIIOJIb30BAaHUEM TIOHSITHS «MAaccoBasi JOJiA BEIECTBA B PACTBOPE»,
OOBEMHBIX OTHOIICHWM Ta30B NPU XUMHUUYECKHX PEAKIHIX, MacChl
BEI[ECTBA WM 00BEMA Ta30B MO M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce wiM O0OBEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB,
Ter1oBoro 3¢g¢ekra peakiyi Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl
BEIIECTB, IPEBPAICHUS M COXPAHCHUS SHEPTHH




IIposepsiemvbie anemenmol cooepacanus (11 knacc)

Kox

[IpoBepsieMblil 2JIEMEHT COJIEPKAHUS

TCOPCTI/IIIGCKI/IG OCHOBBI XUMHUH

1.1

XUMHYECKHI 3JeMeHT. AToM. Sapo aToma, H30TONBL. DJIEKTPOHHAs
0001104Ka. DHEPreTUYeCKue ypOBHHU, MOAYPOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d-3nemenThI. OCOOCHHOCTH paclpeeICHUs JICKTPOHOB 10 OPOUTAIISIM
B aToMax »JJIEMEHTOB IMEPBbIX YETBHIPEX TMEPUOMOB. DJIEKTPOHHAs
KOH(UTypalys aTOMOB

1.2

Ilepnoanueckuit 3akoH u Ileprognyeckas cucteMa XUMAYECKUX DJIEMEHTOB
.M. MenneneeBa. Cpsi3p nepuoanueckoro 3akoHa u llepuogmyeckoi
cucteMbl xumudeckux snemeHToB .M. MengeneeBa ¢ COBpEMEHHOU
TEOpUE CTPOCHUSI AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB
[0 TpyHIaM U IepuojaM. 3HaYeHUe MEePUOJAUYECKOr0 3aKOHA B Pa3BUTHU
HayKHu

1.3

Crpoenune BemiecTBa. XHMHYECKas CBA3b. BHIbl XMMHUYECKOH CBA3HU
(xoBaJIeHTHasl HEMOJIApHAs U MOJSpHas, UOHHAs, MeTajindeckasi). MoHbI:
KaTUOHBI U aHUOHBI. MexaHu3Mbl 00pa30BaHMs KOBAJEHTHON XUMUYECKOU
cBA3M (OOMEHHBII M TOHOPHO-aKUENTOpHbIN). BogopoiHas cBs3b

1.4

BaneHTHOCTB. DJIeKTpOOTPUIIATENBHOCTh. CTENIEHbh OKUCIICHHUS

1.5

BemecrBa MOIEKYISPHOIO M HEMOJEKYJSIPHOIO CTPOCHHMs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THWIBI KPHUCTAJUIMYECKUX PEMIETOK.
3aBHUCUMOCTh CBOWCTBA BEIIECTB OT THIIA KPUCTAIUIMYECKOW PEIIETKH.
IloHATHE O nUCHEPCHBIX cUCTEeMax. VICTUHHBIE U KOJUIOMIHBIE PACTBOPHI.
MaccoBas 10J1 BELIECTBA B pACTBOPE

1.6

Knaccuduxanus HEOPTraHUYECKUX COCIMHEHUN. Howmenknarypa
HEOPraHWYECKHUX BEUIECTB

1.7

Xumnueckass peakuusa. Kiaccudukauus XMMHYECKMX — peaknuii B
HEOPraHMYEeCKOM W OPraHWYEeCKOM XHWMHUHU. 3aKOH COXPAHEHUS MacChl
BEILIECTB, 3aKOH COXPAaHEHWs M INPEBPALLEHUS DHEPTHU NP XUMHUUYECKUX
peakuusax

1.8

CKOpOCTh peakiuu, €€ 3aBUCUMOCTb OT pa3JInYHbIX (DAKTOPOB

1.9

OO6parumblie peakiuu. XUMU4YecKoe paBHoBecre. DaKkTOphl, BIUSIONINE Ha
COCTOsIHME XuMH4deckoro pasHosecus. [Ipuniun Jle [larense

1.10

DnekTpoiauThyueckas auccormanus. CuiabHbIE M CJIa0bIe DJICKTPOJIUTHI.
Cpena BOJIHBIX PacTBOPOB BEIICCTB: KHCHas, HEHTpaibHas, IEIOYHAs.
Peaknum nosHoro oomMeHna

1.11

OKHUCIUTEIFHO-BOCCTAHOBUTEIIHLHBIC pC€aKiun

Heoprannueckas xumust

2.1

Hemeranner. Ilosmoxenne HemetaiuioB B Ilepuommyeckon cucreme
xuMuueckux smemeHToB .M. MenaeneeBa M OCOOCHHOCTH CTPOCHHS
aToMOB. PU3UYECKHUE CBOMCTBA HEMETAIIJIOB. AJUIOTPOIHS HEMETAIIOB (Ha
puMepe KUCIopoia, cepsl, hocdopa u yriaeposa)

2.2

XUMHUYECKHUE CBOMCTBA BAXKHEUIIINX HEMETAIJIOB (TrajJoreHOB, CEphl, a30Ta,
dochopa, yrmepoma W KpPEeMHHUA) U WX COCOUHEHUN (OKCHIIOB,




KHCJIOPOJCOAEPKAIIMUX KHUCIIOT, BOJAOPOJIHBIX coeauHeHul). [Ipumenenue
Ba)KHEUIIINX HEMETAJUIOB U UX COSIUHEHUHU

2.3

Meramnel. [lonoxenue metamios B [leproandeckor CucTreMe XuMAYECKUX
anemeHToB JI.MI. MenneneeBa. OCOOEHHOCTM CTPOEHUS 3JIEKTPOHHBIX
00o0Jiouek aTOMOB MeTauioB. OO0muMe (uU3nYecKue CBOMCTBA METAIOB.
CrutaBbl MeTaIOB. DIEKTPOXUMHUYECKUH PsIJl HAIIPSDKEHUN METAJUIOB

2.4

XHUMHUYECKHE CBOMCTBAa BAKHEHIIIMX METAIOB (HATpUM, Kalui, KaJIbIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJIe30, MeIb) U UX coeauHeHnit. Oommue
CIIOCOOBI MOTyYeHHS MeTa/UIoB. [[puMeHeHe MeTaioB B OBITY U TEXHUKE

2.5

I'eneTnyeckass CBS3b HCOPIraHU4YCCKMUX BCHICCTB, IIPHHAMICIKAININX K
Ppa3JIMIHBIM KJIaCCaM

XUMMA U KU3Hb

3.1

Pones xumuu B obecrieueHnmn BKOHOFI/I‘-ICCKOI?I, C-)HepFGTI/I‘IGCKOf;I 151 HI/IHleBOﬁ
6630HaCHOCTI/I, Pa3BUTHU MCIUIIWHBI. [lonsitTue o HaY4YHBIX MCTOAaX
ITO3HaHHU BCIICCTB U XUMHUYCCKHNX peaKuHﬁ

3.2

[IpencraBiaenuss 00 oOOUMX HAy4YHBIX MPUHIMIIAX [POMBIIUIEHHOTO
IIOJIyYEHHUsl BaXKHEUIINX BELECTB. UelnoBeK B MUPE BELIECTB U MATEPUAIIOB:
BAKHEMIINE CTPOUTEIBHBIE MaTepHasbl, KOHCTPYKIIMOHHBIE MAaTEPHUAIIBI,
KPACKH, CTEKJIO, KEPAMHKA, MaTEPUAJIbI 7S DJIEKTPOHUKHA, HAHOMATEPUAJIBI,
OpraHUYeCKUE U MUHEPAJIbHBIE YI0OPEHHUS

3.3

XuUMusL U 3JI0POBhE YEJIOBEKA: IMPaBHJIa HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, MpaBuiia 0€30MACHOI0 MCIOJb30BaHUS MpenapaToB OBITOBON

XUMHHU B HOBC@HHGBHOﬁ KHN3HHU

Yuebno-memoouueckoe obecneuernue oopazosamenbHo20 npoyecca

1. I'abpuensa O.C., OctpoymoB WN.T'., CnankoB C.A. «Xumus», yaueonuk 10 kacc.
2. I'abpuensa O.C., OctpoymoB N.I'., CrankoB C.A. «Xumusi», yaebnuk 11 kmacc.




OBIIEOBPA30OBATEJIbHAA ABTOHOMHAS HEKOMMEPYECKAS OPTTAHU3ALIUA

"JINJAEPBI-M"

AHHOTAUHA K padoyeii mporpaMmme y4edHoro npeamMera «Xumus (0a30Bblii yPOBEHb)»
(OcHoBHas oOpa3oBaTe/ibHAs IPOrPaMMa CPeIHero o01mero o6pa3oBaHus)

Kpurepuu Onucanune KpuTepus
[TonHOE HaMMeHOBaHKE Pabouast mporpamma no yue6HOMY npenmery «Xumus (6a30BbIi
IIPOrpaMMbl ypoBeHb)» 1iist o0y4aronuxcsi 10-11 kmaccos

YpoBeHb 00pa3zoBaHus

Cpennee obiiee oOpazoBaHue

Knacc

10-11

Hopmarusnas ocHOBa
pa3paboTKU IPOTPaMMBI

- [Ipuka3z MunucrepcTBa oopazoBanus U Hayku P® ot 17 mas 2012 T.
Ne 413 "OG6 ytBepxaeHuu (heaepaibHOro rocy1apcTBEHHOTO
00pa30BaTebHOTO CTaHJapTa CPEeIHEro 00I1Iero oopazoBanus',;

- [Ipuka3 Munucrepcrsa npocsenieans PO ot 18 mas 2023 r. Ne 371
"O6 yrBepkaeHun enepanbHOil 00pa30BaTEILHON MPOrPaMMBbl
cpenHero odmniero oopasopanus’

Cpok peanuzauuu
IIPOrpaMMbl

2 roma

KommuectBo yacoB 1o
MporpamMmme BCEro u
UHTEHCUBHOCTH B HEAEIIO

Bcero no nporpamme: 68 gacos
VHTEeHCUBHOCTB:

10 kimacc — 34 u. (1 yac B HEJEIIO)
11 xnacc — 34 4. (1 yac B HEACIIO)

Y4eOHHUKH U ydeOHbIC
nocodus

1. I'abpuensin O.C., OctpoymoB WU.I'., CnankoB C.A. «Xumus»,
yuebHuk 10 kmacc.
2. T'abpuensu O.C., OctpoymoB WU.I'., CnankoB C.A. «Xumus»,
yuebHnuk 11 kmacc.

Hens(n) peanuzamnuu
paboueii mporpaMMbl

. (hopMHUPOBAHHE CUCTEMBI XUMHYCCKHUX 3HAHUHN KaK BaKHEHIIIEH
COCTAaBJISIIOLLEH €CTECTBEHHO-HayYHOU KapTUHBI MUPa, B OCHOBE
KOTOPOM JIe)KaT KIIFOUEBbIE OHSTHSI, (DyHIaMEHTaJIbHbIE 3aKOHBI U
TEOPUHN XUMHUH, OCBOECHUE SI3bIKA HAYKH, YCBOCHUE U TIOHUMaHUE
CYILIIHOCTHU JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMIJIEHHE C UCTOPHEN UX Pa3BUTHS U CTAHOBIICHNUS,

. (hopMHpOBaHUE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUi, HEOOXOAUMBIX IS
PUOOpPETEHUSI YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U
XUMHUYECKHUX SIBJIEHUI, UMEIOLIUX MECTO B IPUPOJIE, B MPAKTHUECKOU U
IMOBCEAHEBHOM XKU3HU;

. pa3BUTHE YMEHUH U CIOCOOOB IESATETLHOCTH, CBA3aHHBIX C
Ha0JI0/IEHUEM U 00BSICHEHNEM XUMUYECKOT0 SKCIIEpUMEHTA,
co0JII0JIeHHEeM TpaBui 0€30MacHOro 0OpalleHus C BEIeCTBAMHU.

[IpeameTHbIE pe3yabTaThI
OCBOCHHUS

1) chopMUPOBAHHOCTH MPEACTABIEHUIN: O XUMHUUECKON COCTaBIISAIOLIEH
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIM XUMUH B [IO3HAHUU SIBJICHUN
IPUPOJIbI, B POPMUPOBAHUH MBIIUIEHUS U KYJIbTYPhI TUUYHOCTH, €€
(YHKIMOHATIBHON IPAMOTHOCTH, HEOOXOIUMOM JUTSI peILICHHS
MPAKTUYECKUX 3aJ[a4 U SKOJIOTUYECKU 0OOCHOBAHHOTO OTHOILEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHOMN CpeE;

2) BNaJieHe CUCTEMON XUMHUYECKUX 3HAHUM, KOTOpasi BKIIOYAEeT:
OCHOBOIIOJIATalOIINE TOHATUS (XUMUUYECKUH 3JIEMEHT, aTOM,
DIIEKTPOHHAs 000JI0UKa aTOMa, S-, P-, d-dJIEKTPOHHBIE OpOUTAIH
aTOMOB, MOH, MOJIEKYJIA, BAJICHTHOCTb, JIEKTPOOTPHULATEIbHOCTb,
CTEIEHb OKHUCIICHUS, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEeM, YIIIEpOAHBIHN CKeleT, (yHKIMOHATIbHAS IpyIa,




paauka, n3oMepus, H30Mepbl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPO- U a30TCOAEPIKAIINE COEIUHEHUS,
OMOJIOTUYECKH aKTUBHBIE BENIeCTBA (YTIEBOIBI, KUPHI, OCIIKH),
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS, KpUCTaNINYecKas perieTka, TUIlbl XUMHUYECKUX PeaKIIHii
(OKHMCIIUTENIBHO-BOCCTAHOBUTEIBHBIE, IK30-1 SHAOTEPMUUECKUE,
peaKuu HOHHOTO 0OMEHa), PaCTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOJINTUYECKAS IUCCOLMALINS, OKUCIIUTENb, BOCCTAHOBUTEND,
CKOPOCTh XUMUYECKOM peaKkuu, XUMUYECKOE PABHOBECHE), TEOPUU U
3aKOHBI (T€OpHUsi XMMUUYECKOTO CTPOEHUS OpraHM4ecKUX BemecTs A. M.
BbytnepoBa, Teopus 31€KTPOTUTHUECKON AUCCOLUAINH, TEPHUOIUIECKHIA
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUHU, (PAaKTOJIOTHYECKHE CBEACHHUS O
CBOWCTBAX, COCTaBe, MOJIYYECHUHU 1 O€30M1aCHOM HCIIOJIb30BaHUH
BaXHEHIIINX HEOPraHUYECKUX U OPraHUYECKUX BEIECTB B OBITY U
IIPAKTUYECKOHN JEATEIbHOCTH YEJI0BEKa;

3) chopMUPOBAHHOCTh YMEHUI BBIABIISATH XapaKTEPHbIC MPU3HAKHI U
B3aMMOCBSI3b H3yYCHHBIX TOHSATHIA, TIPUMEHSTH COOTBETCTBYIOIIHE
MOHSTHSI IPH OMTUCAHUH CTPOCHUS U CBOMCTB HEOPTAaHUUECKUX U
OpPraHUYECKUX BEIECTB U MX MPEBPALICHNUN; BBIABIISTH B3AaUMOCBSI3b
XUMHUYECKUX 3HAHUI C MOHATHIMH U MPEJICTABICHUSIMH IPYTHX
€CTECTBEHHOHAYYHBIX MPEAMETOB;

4) chopMHpOBAaHHOCTH YMEHUI UCIOJIB30BaTh HAUMEHOBAHUS
XUMHUUYECKHX COETUHEHUIN MEXIYHApPOJHOIO COK3a TEOPETUUECKON U
MPUKJIATHOM XUMHUH U TPUBHAJIbHBIE Ha3BaHUsI BAXKHEUIITNX BEUIECTB
(9THIIeH, aueTHIIeH, TIUIEpHH, (heHoT, GopMabaeTHa, yKCYCHAs
KHCJI0Ta, TJIUIUH, YTapHbIN T'a3, YIIEKUCIbIN ra3, aMMUaK, raieHas
M3BECTb, HETAIlIEHas! U3BECTh, MUThEBAs COJIa U IPYTUX ), COCTABIIATH
(bopMyITbI HEOPraHUYECKUX M OPTaHUYECKHUX BEIECTB, YPAaBHEHUS
XUMHUYECKUX PeaKIHd, O0BSICHATh UX CMBICH; MOATBEPKAATh
XapaKTepHbIE XUMHUECKHUE CBOICTBA BELLIECTB COOTBETCTBYIOIIUMU
HKCIEPUMEHTAMH U 3aMUCSIMU YPAaBHEHUN XUMUYECKUX PEaKIIUA;

5) chopMUPOBAHHOCTh YMEHUH yCTaHABIMBATh IPUHAJIEKHOCTh
U3YyYEHHBIX HEOPTaHMUECKUX U OPTaHMYECKUX BEIIECTB K
OTpe/IeNIEHHBIM KJIaccaM U rpyliaM COeAMHEHHH, XapaKTepu30BaTh UX
COCTaB M BaXKHEHIIIME CBOMCTBA; OMPEEIIATh BUIbl XUMUUYECKUX CBSI3EH
(KoBaJIeHTHAas!, NOHHAs, METAIITMYECKAs!, BOJAOPOIHAS ), TUIIBI
KPUCTANIMYECKUX PEIIETOK BEIIECTB; KIaCCU(PUIIMPOBATh XUMUYECKHE
peaxiuu;

6) BJIaJiecHWEe OCHOBHBIMU METOaMHU HAY4YHOT'O [TO3HAHMS BEIIECTB U
XUMHUYECKHX SIBJICHUH (HaOI01eHIEe, N3MEPEHUE, SKCTIEPUMEHT,
MOJIEIUPOBAHHE);

7) cpopMHUPOBaHHOCTH YMEHHIA TPOBOIUTH PACUETHI 10 XUMHUECKUM
dbopMynaM U ypaBHEHUSIM XUMHUECKUX PEAKIUN C HCIOIb30BAHUEM
(bu3NYECKUX BEIMYHMH, XapaKTEPU3YIOIINUX BEIIECTBA C KOJIUYECTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHS) T'a30B, KOJTUYECTBA
BEIIECTBA; UCIOJIb30BaTh CUCTEMHbIE XUMHUECKHUE 3HAHUS IS
NPUHATHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYalUAX, CBA3aHHBIX
C BEIIECTBAMH M UX NMPHUMEHEHHEM;

8) chopMUpPOBAHHOCTh YMEHUH TJIAHUPOBAThH U BBHITIOIHSTD
XUMHYECKHH SKCIIEPUMEHT (TIPEBPAIICHNsT OPTaHUIECKUX BEUIECTB IIPH
HarpeBaHuu, MOJIydeHHEe ITHIICHA U U3y4eHHE ero CBOMCTB,
KauyeCTBEHHbIE PEAaKIIMH Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JIeHaTypalnus OeKOB MPU HarpeBaHHUH, [IBETHbIE PEAKIIUU OEJIKOB;
MIPOBOAMTH PEAKIIMU HOHHOTO OOMEHa, ONPEAeNsATh CPey BOJHBIX




pPacTBOPOB, KaUeCTBEHHBIEC PeakIu Ha cylbdart-, kKapOoHAT- U XJIOpU-
AHUOHBI, HA KATHOH aMMOHHUS; PEIIaTh SKCTIEPUMEHTAIBHBIE 33/1a4U TI0
temam "Metamel" u "Hemeramisl'") B COOTBETCTBHH C MPAaBHIIAMH
TEXHHUKHU 0€3011aCHOCTH TIPpHU OOpAIICHNUH C BEIIECTBAMU U
71a00paTOPHBIM 000PYI0BAaHUEM; MIPEACTABIIATH PE3YIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hOpMe 3aIlliCH ypaBHEHUI
COOTBETCTBYIOIIUX peakuuii u GopMyIupOBaTh BBIBOJIBI HA OCHOBE ATHX
pE3yJIbTaTOB;

9) chopMUPOBAHHOCTH YMEHUS aHATU3UPOBATh XUMHUUECKYIO
UHPOPMALIKIO, TIOTYIaEMYIO U3 Pa3HBIX UCTOYHUKOB (CPEICTB MaCCOBOM
uHpopmanuu, cetb UHTEpHET 1 pyrue);

10) chopMupoBaHHOCTH YMEHHIA COOTIOATH MPABUIIA SKOJIOTHICCKH
1[€JIeCO00Pa3HOr0 MOBEACHUS B OBITY U TPYJOBOM JESATEIBHOCTH B
EJIIX COXPAHEHUS CBOETO 3/I0POBBS I OKPY’KAIOLICH MPUPOTHOM
CpEellbl; YUUTHIBATh OMACHOCTH BO3/ICHCTBUS Ha KUBBIC OPraHU3MBbI
OTIpEIeICHHBIX BEIIECTB, IOHUMAsi CMBICH ITOKa3aTels MpeAeIbHON
JOITYCTUMON KOHIICHTPAIUY;

11) s oGyyaronmuxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3710POBbSI:
c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSATH 3HAHUS 00 OCHOBHBIX
JOCTYITHBIX METO/IaX TO3HAHMSI BEIIECTB M XUMUICCKHX SBIICHUIA;

12) nns cnensix ¥ cnaboBUAAIINX oOydaromuxcs: chopMHUpOBaHHOCTH
YMEHHUS HCIIOJIb30BaTh peNbe(hHO TOYEUHYIO cucTeMy 0003HaueHwmi J1.
bpaiins nist 3anucu XuMu4eckux GopmyIL.




