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IMOACHHUTEJIBHAA 3AIITNCKA

[TporpaMMa Mo XHMHH HaA YpPOBHE CpeAHero oOmero o0pa3oBaHHs
pa3paborana Ha ocHOBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
oOpasoeanun B Poccuiickoli ®enepanuny», TpeOoBaHHH K pe3ynbraTaM OCBOSHHA
deaepanpHOit  00pa3oBaTeNIbHON MPOTPaMMEl  CpeaHero od0mero odpa3oBaHUA
(®OIT COO), npeacraBneHHBx B DeAcpaTbHOM  FOCYJAPCTBEHHOM
obpaszoBarencHOM cTangapre COO, ¢ yuéroMm KoHuenmuuu npenosaBaHHs
y4eOHOro mpeamera «XuMHA» B 00pa3oBaTeNIbHBIX OpraHuzaunusx Poccuiickoii
denepaiy, peanu3yrOIUX OCHOBHBIE 00pa3OBaTENBHBIE MNPOrPaMMBI, H
OCHOBHBIX TIONIOKCHWH «CTparerud pa3BUTHA BOCHHTAHUS B POCCHICKOM
®enepaunn Ha nepuoa ao 2025 roxa» (Pacmopsxkenue [Ipasurenscrea PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY MOAXOA0B K pa3palOTKe MpOrpaMMBI MO XHMHUH, K ONPEACICHHEO
o01eli cTparerud o0y4YeHUs, BOCIIMTAHUS U Pa3BUTHS O0Y4AIOIIUXCA CPEACTBAMH
yueOHOro npeamera « Xumus» s 10-11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIH
koHUenTyaneHeie nonaokeHus ®IOC COO o B3auMOOOYCIOBIEHHOCTH IENEH,
COACPKAHMA, PE3yNbTaTOB OOY4YeHMA W TpeOOBAaHHII K YPOBHIO IMOATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE obpasoBanue, NONy4acMoe BBITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpraHH3alMH, SABIACTCA HEOTHEMJIEMONH 4YacThlo HX
00pa3oBaHHOCTH. OHO CIYKHT 3aBEpIIAOLMM  3TaloM  pealu3allid  Ha
COOTBETCTBYKILEM €My Oa30BOM YPOBHE KIIFOYEBBIX LIEHHOCTEH, MPUCYIIHX
LETOCTHOH CHCTEME XHMHUYECKOr0 OOpa3oBaHHA. ITH UEHHOCTH KacawTed
MO3HaHHs 3aKOHOB NPHPO/BL, (OPMHPOBAHHI MUPOBO33PEHHS U OOIIEH KYIBTYpHI
YeJIOBEKA, a TaKXKe OKOJOTHYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
300POBBI0 M TNPHPOAHOH cpene. Peanmmsyercs XumMuueckoe oOOpa3OBaHHUE
oOyvaloluxcs Ha YPOBHE cpeaHero obmero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XHMHA», COOCPKAHUEC M TOCTPOCHHE KOTOPOTO ONpPEHCNCHB B
MpOoTrpaMMe MO XUMHH € YYETOM CHEeUU(UKH HAYKW XUMHHM, €& 3HAUCHUS B
MO3HAHWH TIPUPOJBI H B MATEPHAIBLHON JKH3HM OOMIECTBA, a TAKXKE € YUETOM
o0mmx 1eneii 4 TPHHIMIOB, XAPAKTEPH3YIOIIUX COBPEMEHHOE COCTOSHHE
CHCTEMBI CpeAHero o01Iero odpazopanus B Poccuiickoii deaeparmu.

XUMHSA KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HAYK HUIPAET OCOOYIO POJb B
COBPEMEHHOM IMBUIN3AIMH, B CO3AaHUH HOBOH 0a3bl MaTePHAIbHOM KYJBTYPHI.
OHa BHOCHUT CBOii BKJIaA B ()OPMHPOBAHUE PAIIIOHAIBHONO HAYYHOTO MBIIUICHNUS,
B CO3/aHUE IEIOCTHOTO MPEACTABICHUS 00 OKPYKAKIIEM MHPE KaK O €AUHCTBE
MPUPOJABl U YENOBEka, KOTOpoe (POPMUPYETCS B XMMHHM HAa OCHOBE TOHUMaHHA
BELICCTBEHHOTO COCTABA OKPYKAIOIIETO MHUPA, OCO3HAHWA B3aUMOCBA3H MEXKAY
CTPOCHHUEM BELIECTB, HX CBOMCTBAMH M BO3MOXKHBIMH OOJIACTAMHN TIPHMEHEHHS.



TeCHO B3aUMOIEHCTBYA ¢ APYTUMH €CTECTBEHHBIMH HayKaMH, XHMMHA cTala
HEOTBHEMIIEMOI YaCTBE) MUPOBOH KYNBTYPBI, HEOOXOJUMBIM YCIIOBHEM YCIECLUIHOTO
TPyJa U SKU3HH Kaxaoro wieHa oOmiecTBa. COBpeMEHHAad XHMHA KaK Hayka
CO3UJATENbHAs, KaK Hayka BBICOKMX TEXHOJIOTUH HANpaBlcHA HA PELICHHE
r100aNBHEIX MPOONEM YCTOHYMBOIO pasBUTHA YENIOBEUECTBA — CHIPHEBOH,
SHEPTEeTUUECKOH, THIICBOM, YKOJTOTHYECKOH 0€30IaCHOCTH U OXPAHBI 3T0POBBA.

B coorBeTcTBHM ¢ OOIIMMH LENSMW W IPHHLMIIAMH CPEAHEro OOIIEro
oOpa3oBanud coacpkanue npeamera « XuMmusy (10—11 knaccel, 6a30BbIil YPOBEHB
H3yYCHNUs) OPUEHTHPOBAHO MPEHMYLICCTBEHHO HA OOLIEKYIbTYPHYK) TOATOTOBKY
oOyyaloluxcsa, HEOOXOOAUMYK) MM A BBIPAa0OTKM  MHPOBO33PEHUYCCKUX
OPUEHTUPOB, VYCMNEIIHONO BKIIYEHHS B SKU3HB COLMYMA, [POJOIDKEHHS
00pa3oBaHUs B Pa3sIHUHBIX 001ACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO ¢ XUMHUEI.

CocrapnsronmMu  npeaMeTa  «XUMHS» ABASKOTCA  0asoBBIE KYPCHL —
«OpraHyueckas Xumus» H «O0wW@Aas M HEOpPraHH4Yeckas XUMHS», OCHOBHBIM
KOMITOHCHTOM COJAEPKaHUs KOTOPBIX ABIAIOTCA OCHOBBHI OA30BOM HAYKU: CHCTEMA
3HAHWUH MO HEOPraHM4eCKOH XMMHHU (C BKIKOYCHUEM 3HAHHH U3 O0MmeH XHMHH) U
OpraHv4ecKor Xumuu. POPMHUPOBAHWE AAHHONH CHUCTEMBI 3HAHWI IIPH U3YYECHHUH
npeaMera 00eClEeUnBaeT BO3MOXKHOCTD PACCMOTPEHHsA BCEr0 MHOroodpasus
BELLCCTB HA OCHOBE OOLIMX TIOHATHIA, 3aKOHOB ¥ TCOPUIT XUMHH.

CTpykTypa coaepkaHus KypcoB — «OpraHuueckas xumus» u «OO0mag u
HEOPTaHUYECKass XUMHS» C(OPMHpOBaHA B MPOrpaMME N0 XUMHH Ha OCHOBE
CHCTEMHOT0 MOAXOAa K M3YUEHUK) Y4YeOHOro Marepuana M 00yClIOBIEHA
HCTOPHYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHHI HA  ONpPEACHEHHBIX
TEOPETHYECKHX YPOBHAX. Tak, B Kypce OpPraHHYeckoil XUMHH BEIIECTBA
paccMarpuBalOTCA HA YPOBHE KIIACCHYECKOH TEOPHH CTPOCHHS OPraHuYeCKuX
COCIMHEHUN, a TAaKKEe HA YPOBHE CTEPEOXMUMHMYECKMX U INEKTPOHHBIX
MPEACTABICHUI O CTPOCHHH BewecTB. CBeleHHs 00 H3yYaeMBIX B Kypcee
BEIICCTBAX AAKOTCA B PA3BUTHH — OT YIVICBOAOPOAOB AO CIOXKHBIX OMOIOrHYECKH
AKTUBHBIX COCIAMHEHWH. B Kypce OpraHMuYecKoil XMMHH MMOJIYYalOT pPa3sBUTHE
cpOpMHPOBAHHEIE HA YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus MEPBOHAYATBHEIC
MPEACTABJICHUI O XUMHYECKON CBA3M, KNAaCCU(HKAIMOHHEIX TPH3HAKAX BEMICCTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, 0 XUMUYECCKOH peakiuu.

[Ton HOBBIM YIJIOM 3peHHA B npeaMere «XuMHs» Oa30BOr0 ypoBH
paccMarpUBaceTCd HM3YYCHHBIH HA YPOBHE OCHOBHOTO o00mero oOpa3oBaHMA
TEOPETHUYECCKHIT Marepuanl U (AKTONOTHYECKNE CBEACHHS O BEIIECTBAX U
XUMUYECKO#N peakumu. Tak, B 4acTHOCTH, B Kypce «OO0Imads U HEOPraHHYCCKas
XUMHA» OOYHAIOIMUMCA MPEAOCTABIACTCA BO3MOKHOCTH OCO3HATH 3HAYCHUE
MEPUOANYECKOTO 3aKOHA ¢ OOMMIETCOPETHYESCKMX M METOJONOTHYESCKUX IMO3HLIMH,



[IyOXKe TMOHATH HMCTOPHYECKOE H3MEHEHHE (PYHKIMIA STOro 3akoHa — OT
obob1maronieit 10 OOBACHSIONIEH 1 TPOTHO3UPYIOMIEH.

Enunasg cucrema 3HaHUH O BaKHEHIINX BELIECTBAX, UX COCTABE, CTPOCHUM,
CBOMCTBAX M NMPUMEHEHHH, a TAKXKE O XMMHYECKHX PEaKIMAX, UX CYLIHOCTH H
3aKOHOMEPHOCTAX MPOTEKaHWs JonmoyHdeTcs B Kypeax 10 u 11 kmaccos
JIEMEHTAMH COACPYKAHHSA, HMEIOIIMMHU KYJIBTYPOJIOTHYECKUH W IIPUKIANHOM
XapakTep. O3TH 3HAHUA CHOCOOCTBYHOT IIOHMMAHHWIO B3aHMOCBSI3H XHMHH C
OPYTMMH HAayKaMH, PaCKpBIBAIOT €€ POIb B IO3HABATENBHON M NPAKTHYECKOMH
OEATEIIBHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHUTAHWIO YBAKECHHUA K IIPOLIECCY
TBOPYECTBA B OOIACTH TEOPUH M NPAKTHYECKUX NPIIOKECHHUI XUMHH, [TOMOTAK0T
BBIMYCKHUKY OPHEHTHPOBATECA B OOLIECTBEHHO H JIHYHOCTHO 3HAYHMMBIX
nmpobsieMax, CBA3aHHBIX C XHMHEH, KPUTHUECKH OCMBICTHBATh MH(OPMALUMIO H
MPUMEHATE €€ JUId TONOJHEHWA 3HAHMIH, pEIIeHHd HHTEUIEKTYAIbHBIX U
3KCTIEPUMEHTAIBHBIX UCCIIEN0BATENBCKUX 3a1a4. B 1en1oM coaepxanue yueOHOTo
npeamera «XWMHS»  JAHHOTO  YPOBHA  HM3YYCHHA  OPHEHTHPOBAHO HA
dopmupoBanne y 0O0y4alOmMXCAd MHPOBO33PEHYECKOH OCHOBBI IS MOHMMAaHWA
dunocopckux uaeH, TAKMX KAK: MATEPHAIBHOE €OWHCTBO HEOPTaHHYECKOrO H
OPraHWYEeCcKOT0 MHpa, OOYCIOBJIEHHOCTH CBOICTB BEILECTB HX COCTaBOM H
CTPOCHHEM, IIO3HABAEMOCTH MPHPOJHBIX SBICHHUH IYTEM DJKCIEPHMEHTA U
pelleHHS MPOTHBOPEUHH MEXAYy HOBBIMH (aKTaMH M TEOPETHYECKHMH
MPEANOCHUIKAMH, OCO3HAHUE POJIH XMMUH B PEIICHHUHU KOIIOTUYECKUX MPoOsieM, a
TaKke NpolieM cOepeKEHH SHEPrETHYECKUX PECYPCOB, CHIPBS, CO3JaHU HOBBIX
TEXHOJIOTHI 1 MaTepHAaJIOB.

B rmnaHe pelmeHHs 3ajau  BOCIMTAHUA, PasBUTUA U COLHANU3ALMU
O0yyaroluXcA IPUHATHIE MPOrPAMMON [0 XMMHHM NOAXOABl K ONPEICIICHHEO
CONEPXKAHWA M [OCTPOCHUS TMPEeAMETa NPEAyCMAaTpUBAKT  (GOpMHPOBAHHUE
VHUBEPCAIBHBIX Y4eOHBIX JEHCTBMI, HWMeEOmux 0a30BOC 3HAYCHHE AJIS
Pa3MYHBIX BUAOB JACATECNBHOCTH: DEIICHHS MpOOIeM, MOUCKA, aHANH3a W
00paboTKH HHPOPMALHY, HEOOXOAUMBIX U1 MPUOOPETEHHUS ONBITA NPAKTHIECKOI
H HCCIEA0BATEIbCKONH AEATEIBHOCTH, 3aHUMAKOLICH BAKHOE MECTO B NO3HAHUH
XHMWH.

B mpakThke mnpenosaBaHHs XMMHH Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U Ha YPOBHE CPEAHErO 00MEro 0Opa3oBaHus, PU ONPEACICHUH
COACPKATENBHON XApAaKTCPUCTHKH LENEH H3YYCHHA TNPEAMETa HAIPABICHHEM
MEPBOCTENEHHON 3HAYMMOCTH TPAJMLUOHHO MPHU3HAETCS (POPMHPOBAHHE OCHOB
XMMHAYECKOH HAyKH Kak 00JacT COBPEMEHHOTO €CTECTBO3HAHHS, IMPAKTHYECKOI
OCATEIIBHOCTH 4ENIOBEKA U KaK OJHOTO U3 KOMIOHEHTOB MHUPOBOH KyNbTYpeL C
METOAUYECKOW TOYKH 3PEHHA TAKOW NOAXOA K OMPEACICHHIO LEIEH H3YYCHUA
IPEAMETA ABJIACTCA BIIOIHE ONPABJAHHBIM.



CornacHO JMAaHHOH TOYKE 3PEHHA TABHBIMH LENAMH H3YUCHHA MpeaAMETa
«Xumug» Ha 6a3oBoM ypoBHE (10 —11 kJ1.) 4BASKOTCS:

o (OpPMHUPOBAHHE CHUCTEMBI XHUMHYECKHX 3HAHMH KaK BaKHEHIIEH
COCTABRJAOLICH €CTECTBCHHO-HAYYHOU KapTHUHBI MUpa, B OCHOBE KOTOPOH
JEekKAT KJIOYEBBIE TOHATHA, (YHIAMEHTAIBHBIE 3aKOHBL M TEOPUH XMMHH,
OCBOCHHE A3BIKA HAYKH, YCBOCHHE H TOHHMAHWE CYLIHOCTH JOCTYTIHBIX
0000LIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHUE ¢ HCTOpHEH
HX Pa3BUTHA U CTAHOBJICHHS,

o (OpPMHUPOBAHHME U PA3BUTHE MIPESACTABJICHWI O HAYYHBIX METOAAX [TO3HAHUSA
BCIICCTB W XHMMHYECKHX PEAKUMH, HEOOXOAUMBIX AN NpHOOpeTeHus
YMEHHUH OpPHEHTHPOBATHCA B MHPE BEIISCTB H XHMHYSCKHX SABJICHHH,
HMERIINX MECTO B MIPHPOJE, B MPAKTHYECKON U MOBCETHEBHOM JKH3HM,

¢ Pa3BUTHE YMEHMIL H CTIOCOOOB ACATENBHOCTH, CBA3AHHBIX ¢ HAOIIOCHUEM U
OOBICHEHHEM XHMHYECKOT0 JKCNEPHUMEHTa, COONMIOACHUEM  IPaBHI
6e30macHOro 0OparIeHH ¢ BELICCTBAMM.

Hapagy ¢ atum, coaepkaresibHas XapaKTePHCTUKA LeeH U 3aJa4 W3yYEHHS
peaMeTa B MPOrpaMMe MO XHMHUH YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBHH
C HOBBIMHM IPUOPHUTETAMH B CHCTEME CpeaHero obmiero obpazopanus. CeroaHs B
MPEMOJABAHMKM XWMHH B OONBLICH CTENEHM OTHAETCA  MPEANOYTCHHUE
MPaKTHYECKOH KOMIIOHEHTE COACp)KaHHUA OOYYeHHs, OPHECHTHUPOBAHHOH Ha
MOANOTOBKY BBIMYCKHHKA OOLICO0pa3oBaTeNbHO OpraHu3alii, BIAJCIOUIErO HE
HaOOpPOM 3HaHWii, a (YHKIHOHANBHON T'PAMOTHOCTBIO, TO €CTh CHOCO0aMH H
YMEHHUAMH aKTUBHOTO IOJIVUEHHS 3HAHWH U MPUMEHEHHS UX B PEABHON XU3HU
JUTS pELICHNS NPAKTUYECKUX 37134,

B cBA3M ¢ 3THM IPH H3YYEHWH MpeaAMeTa «XHUMHA» AOMHUHHUPYIOLIEE
3HAYEHHE MPUOOPETAOT TAKKE LEH U 33491, KaK:

agantauus 00y4aImuXxcs K yCIOBHSAM AMHAMHMYHO Pa3BHBAIOLICTOCA MHpa,
GOpMHPOBAHME  WHTEIIICKTYaJIbHO  PA3BUTOH  JIMYHOCTH, T[OTOBOH K
CaMOOOPa30BaHHID, COTPYAHHYECTBY, CAMOCTOATEILHOMY NPHHATHIO I'PAMOTHBIX
pELICHN B KOHKPETHBIX KU3HEHHBIX CHUTYAlUAX, CBA3AHHBIX ¢ BEIIECTBAMM U HX
MPUMEHEHHEM,

¢opMHupoBaHHE Yy  OOYYAKOIIMXCA  KIFOYEBBIX HABBIKOB  (KJTHOUYEBBIX
KOMIIETEHIINI), MMEIOUMX YHUBEPCANBHOE 3HAYCHUE MM PA3TUYHBIX BHIOB
IEATCIBHOCTH: PeIIeHHUA TpoOiIeM, MONCKA, aHanu3a U 00paboTku HHPOpMAaLHu,
HEOOXOMMMBIX M1 MPUOOPETEHHs OMbITa ACATENBHOCTH, KOTOpas 3aHUMAET
BKHOC MECTO B I[IO3HAHHM XHMHH, a TaKKe [UId OLUCHKH C TO3ULHIA
3KOJIOTUYECKOI OE30MacHOCTH XapaKTepa BIHSIHHUA BEIIECTB WU XUMHYCCKUX
MPOLECCCOB HA OPTAHH3M YEIOBEKA U MPHPOAHYIO CPELy;



Pa3BUTHE MO3HABATE/ILHBIX WHTEPECOB, UHTEIUICKTYAJbHBIX U TBOPYECKHX
CrOCOOHOCTEH 00yUarOIMXCsl: CIIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBBIE
3HAHMS 110 XMMUU B COOTBETCTBUHU C KM3HEHHBIMU NMOTPEOHOCTSIMH, UCIOIB30BAThH
COBPEMEHHbIE UH()POPMALMOHHBIE TEXHOJIOTUH I MOUCKA U aHanu3a y4eOHOH U
HAYYHO-TIOMYJISPHON MH(POPMALUN XUMHYECKOTO COICPKAHMUS,

(opMHUpOBAHUE U PA3BUTHE Y OOYHAROIIMXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBILIJIEHUS], HAOIOAATETLHOCTH, COOPAHHOCTH, AKKYPATHOCTH, KOTOPBIE OCOOECHHO
HEOOXOMMBbI, B YAaCTHOCTH, MPW TJIAHUPOBAHWM W TPOBEACHUUM XHMHUYECKOTO
HKCTIEPUMEHTA;

BOCMIMTAHUE Yy OOydarommxcs yOSKIEHHOCTH B TYMAHUCTHYECKOM
HAIMpPABJICHHOCTH XUMUM, €€ BKHOW POMM B pelICHUU TIN00AIbHBIX Npodem
PALMOHATIBHOTO MPUPOAONOIB30BAHMUS, TIONOJHEHHUS YHEPreTUYECKUX PECYPCOB U
COXPaHEHHUsl MPUPOIHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOrO
OTHOLUCHUS K MPUPOAEC U CBOEMY 3/I0POBBIO, A TaKXKE MPUOOPETEHUs OIbITa
WCTOJIb30BAHUSI TIOJYYCHHBIX 3HAHWI IS TPUHATHS TPAMOTHBIX PEHICHUH B
CUTYaLMsX, CBI3AHHBIX C XMMUYECKUMHU SBJICHUSAMMU.

B yueOHOM muiaHe cpeaHero oO0mero o0pa3oBaHWsi y4e€OHBIH MNPEAMET
«XuMusS», U3ydacMblii Ha 0a30BOM ypPOBHE, SIBISETCS 00s3aTENbHBIM YUECOHBIM
MPEAMETOM.

OO0wee 4uciio 4acoB, OTBEAEHHBIX ISl U3YYEHUs XUMUHU, HA 0230BOM YPOBHE
cpenHero oduiero odpaszoBanusi, cocrasiisier 68 vacos: B 10 kiacce — 34 yvaca (1
4ac B HeAen0), B 11 knacce — 34 yaca (1 yac B He/1elI0).



COIAEPXAHUE OBYYEHHUA
10 KITACC
OPTAHUYECKASA XUMHA

TeoperH4ecKHe 0CHOBbI OPraHHYEeCKOil XHMHH

[IpeaMeT OpraHU4ecKoil XUMHU: €€ BOSHUKHOBCHHE, Pa3sBUTHE H 3HAYCHHE B
MOJYYCHUH HOBBIX BEIIECTB M MarepuanoB. TeopHs CTPOCHHSA OpPraHHYECKUX
coeanHeHuil A. M. bytneposa, €€ OCHOBHBIE MONOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OpraHHYecKuX BelecTB. [oMosiorud, wuzoMmepus. XHUMHUYECKass CBA3b B
OPraHUYECKUX COCANHEHUAX — OAUHAPHBIE H KPATHBIE CBS3H.

[IpeactaBnenue 0 KiIacCH(HKALMKM OPraHHYecKux BewecTB. HomeHknatypa
OpPraHWYCCKUX COCOMHECHUH (CUCTEMATHYECKas) M TPUBHUAIBHBIC HA3BaHWA
BOKHEHIUUX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEPUMEHTAIBHBIE METOABI HM3YYCHHs BCHIECTB M WX TNPEBPALLCHHIA:
O3HAKOMJICHHE C 00pa3llaMH OPraHHYeCKUX BEIIECTB M MaTrepHalaMH Ha HX
OCHOBE, MOIEIHPOBAHHE MOJIEKY] OPraHUYECKUX BEIIECTB, HAOMIOJCHHE H
ONMUCAHUE AEMOHCTPALMOHHBIX OMBITOB IO MPEBPALICHHE) OPraHUYECKUX BEIECTB
pH HArpeBaHUH (TIABNIEHNE, OOYIINBaHNE U TOPEHHUE).

Yraesoaopoanl

AJIKaHBI. COCTAB M CTPOCHWUE, TOMOJIOTHYECKWI paa. MeraH W 3TaH —
MpoCTeine TNPEACTABUTENH ANKAHOB. (PU3HYCCKHE H XHMHYECKUE CBOHCTBA
(peakuuu 3aMCILCHHS W TOPEHHs), HAXOKACHHE B MPUPOAC, MOJYUYCHHE H
[IPUMCHEHHE.

ANKEHBI. COCTaB U CTPOCHHUE, TOMOJIOTUYECKHH paA. STHIEH U NPOMWIEH —
MpOCTEHMe TPEACTABUTENN AJIKEHOB. (PU3MYECKHE U XMMHUYECKHE CBOHCTBA
(peakuuH THAPHPOBAHHUA, TalON€HHPOBAHHUS, THUApATAlUH, OKHCICHUS W
MOJIUMEPU3ALIMH ), TONYYCHHE U IPHMEHEHHE,

Ankanuensl: OytamueH-1,3 u MetunOyraaueH-1,3; CTpoeHHe, BakHeimme
XUMHMYCCKUE CBOHCTBA (peakuma moauMepu3auuu). [1onydeHne CHHTETHYECKOTO
Kay4yKa U PE3HHEI.

AJIKHHBI: COCTaB U OCOOCHHOCTH CTPOCHMSA, TOMOJIOTHYCCKHHN pAl. ALETHICH
— MOPOCTEHILIMH TNPEeACTABUTCIb AJTKHHOB. COCTAaB, CTPOCHHE, (M3HUYCCKHE H
XUMHUYECKHE CBOICTBA (peaklMH TMAPUPOBAHUS, TAONEHUPOBAHUS, THApPATALHY,
FOPEHHUS ), TOJIYYCHHE U IPHUMEHEHHE.

ApeHbl. BeH30/. cOCTaB, CTpoeHHE, (PU3NYECKHE M XHMHUYCCKHE CBOWCTBA
(peakuuu raJOreHHpOBaHHUs U HUTPOBAHUSA), IMONYYCHUE H MpUMEHEHUe. 1oayor:
cocmas, — cmpoerue,  usudeckue U XUMUYECKUe — Ceolcmed  (pedaxyuu
2AN0CCHUPOBAHUS U HUMPOGAHUS), noayuerue u npumererue. TOKCHYHOCTD



apeHoB. ['eHeTHYecKas CBA3b MEXAY VYIAEBOAOPOAAMH, NPHHAVICKANIMMH K
Pa3TUYHBIM KJIACCaM.

[TpupoaHele HCTOYHHKH YIIEBOAOPOAOB. IIpHpOAHEIA Ta3 M TONYTHEIE
Heranble rasel. Hedre u €€ mpoucxoxaeHue. CnocoOwl nmepepaboTkn HedTH:
MEPErOHKA, KPEKHUHT (TEPMHUUECKMI, KaTATUTHYECKUH), mnuponus. [IpoaykTel
nepepaboTkn HE(PTH, HX TPUMEHEHUE B IPOMBILUICHHOCTH W B ObITY. KaMeHHEBII
YIOJIb U MPOAYKTHI €0 NepepadoTKH.

OKCIEPHMCHTAIBHBIC METOABI H3YYCHHA BEILECTB M HMX [PCBPALICHWIA:
O3HAKOMJICHWE ¢ O0pasuaMH IUIacTMAcC, KAYYYKOB M PE3UHBI, KOJUICKLWH
«Hepte» u  «Yromap», MOACIUPOBAHHE  MOIEKYJT  YIJICBOAOPOJOB W
raJIOr¢HOMPOHU3BOHBIX, TPOBEACHHE MPAKTHYECKON PaOOTHL: MOMYYCHHE 3THICHA
H H3yYEeHHE €r0 CBONCTB.

PacuéTHele 3a1a4H.

BelMCneHHss MO YpaBHEHHIO XHMHYECKOH peakuuu (Maccel, 00BEMA,
KOJIMYECTBA UCXOAHOTO BEIIECCTBA WIIM MPOAYKTA PEAKLUMHU 10 W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OAHOTO M3 UCXOAHBIX BEIICCTB WIN NPOAYKTOB PEAKLIMN ).

Kucnopoacoaep:xaiue opraHH4eckKHe coeTHHeHUsI

[IpenenvHble OAHOATOMHBIE CIUPTBL. METAHON W 3TAHONL CTPOCHHE,
$U3HYCCKUE W XHUMHYECCKHE CBOHCTBA (PEaKkUMW ¢ AKTUBHBIMH METAJUIAMH,
raJJOr€HOBOAOPOJaMH, TOPEHUE), NpHUMEHEHHE. BOAOPOAHBIE CBA3M MEXIY
MOJIEKYJIaMHU CIIUPTOB. JleliCTBHE METAHOMNA U 3TAHOJIA HAa OPTaHU3M YEIOBEKA.

MHOroaroMHele  COHPTBHL. JTWICHITIHMKOIb M TIHUEPHH. CTPOCHHUE,
¢u3MyYecKe ¥ XHMHYECKHE CBOHCTBA (B3aUMOACHCTBHE CO MIETOYHBIMHU
METAJUIaMH, KAUeCTBEHHAs peaklMs HAa MHOrOATOMHBIC CNHpTH). [lelicTBHE Ha
OpPraHu3M YeJIOBeKa. [ IpUMEHEHUE TTTMLEPUHA W STHICHTTIHKOJIA.

DEHON: CTPOCHUE MOJICKYJIBI, (PU3MYECKHE W XUMHWYECKHE CBOHCTBA.
ToxcnanocTe geHomna. Ilpumenenue denona.

Anpaeruasl W kemowrwvi.  DopManpIeruy, AaueTanbACTHA.  CTPOCHHE,
(¢u3MYECKNe U XUMUYECKUE CBOHCTBA (pPEeaKLUH OKUCICHHS M BOCCTAHOBJICHHS,
KaYE€CTBEHHBIE PEAKLIUH ), MOYYCHUE U MPUMEHEHHE,

OnNHOOCHOBHBIC TpeNeNbHBIE KapOOHOBBIE KHCJIOTHL. MypaBbUHAs U
YKCYCHAsl KUCJIOTHL, CTPO€HHE, (PH3NYECKHE M XUMHYECKHE CBOMCTBA (CBOICTRA,
o01me Ui KJ1acca KUCIOT, peakiys 3Tepu(pUKalin), MOJyYCHUE U TPUMEHEHHE,
CreapuHOBad W OJICMHOBAs KUCIOTHI KaK MPEACTABHTENM BBICIINX KapOOHOBBIX
KUCJIOT. MBIIa Kak CONM BRICHINX KApOOHOBBIX KUCJIOT, HX MOMOILEE ACHCTBHE.

CnoxkHple >(UpBl KaK MNPOM3BOJHBIE KAapOOHOBBIX KHCIOT. [uMaponms
CIOKHBIX 2hupoB. JKupel. ['maponn3 xupoe. [IpuMeHenue xxupop. bruosornueckas
POJIb JKHPOB.




Yraepoawl:  coCTaB, KIAcCU(UKAIMA  YINEBOAOB  (MOHO-, JU- H
nonaucaxapuasl). I'moko3a — npocTeiinuil MoOHOCaXapua: OCOOCHHOCTH CTPOCHHS
MOJNICKYJBl, (PH3UYECKHE M XHUMHYECKHE CBOWCTBA (B3aMMOACHCTBHE C
rugpoxcuaoM Meau(ll), okucieHHe aMMHA4YHBIM pacTBOPOM OkcHAa cepedpa(l),
BOCCTAHOBJICHUE, OPOXKCHUE TJIFOKO3BI), HAXOXKACHHUE B MPUPOAS, NPUMEHCHUE,
Oronoruyeckad ponb. GorocunTes. GpykTo3a KaK N30MEP IIHOKO3EL

Kpaxman ¥ memnono3a Kak OpupoAHbie moauMepsl. CTpoeHHe Kpaxmana U
LEJUTIONO3bl.  DU3NYECCKHE W XUMHYECKHUE CBOICTBA Kpaxmana (THApOM3,
Ka4eCTBEHHAA PEaKLUHs C HOOOM ).

OKCIEPHMCHTATIBHBIC METOABI H3YYCHHA BEILECTB M HMX [PCBPALICHWIA:
MPOBEACHUE, HAOMIOACHHE H ONUCAHUE ACMOHCTPALMOHHBIX OMNBITOB. FOPEHHE
CIIHPTOB, KAYECTBCHHBIC PEAKIMH OJHOATOMHBIX CIIHPTOB (OKHCICHHE 3TaHOJIA
okcuaoM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOACHCTBHE TIJHUEPUHA C
ruapoxcuaoM Meau(Il)), aneaeruaop (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCHJA
cepebpa(l) u rugpoxkcupoM Meau(ll), B3amMoIeHCTBME KpaxMalia ¢ HOIOM),
MPOBEACHUE TIPAKTHUECKOH paboTHI: CBOMCTBA PacTBOPA YKCYCHON KHCIIOTHI.

PacyéTHbie 3aaa4u.

BbIUHCIEHHS TI0 YPAaBHCHUIO XWMHWYCCKOH peakuumn (Maccel, 00BEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WIIM MPOAYKTA PEAKLUMHU 110 W3BECTHBIM MAacce,
O00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIIVH ).

A3z0TCOaEpKALME OPraHUYECKHUE COSIUHEHNS.

AMMHOKHCIOTH KaKk aM(OTEepHble OpraHu4ecKue coeauneHus. dusnueckue
U XUMHYECKHE CBOHCTBA aMHHOKHCIOT (Ha MpUMEpE MIHMUUHA). BHomornveckoe
3HA4YEHUE aMUHOKUCITOT. [lenTuaer.

bBenku Kak MPUPOOHBIE BBICOKOMOJICKYJIAPHBIE COeAMHEHHA. [lepBuyHasd,
BTOPUYHAS M TPETHYHAS CTPYKTypa OenkoB. XWUMHUYECKHE CBOHCTBA OCIKOB:
TUAPOJIN3, ACHATYPALNA, KAUCCTBECHHBIC PEAKIMH HA OCIIKH.

OKCHEPUMEHTAIBHBIE METOABI HM3YYCHHs BCHISCTB M WX [PEBPALICHHIL
HAOMEOICHUE U OMUCAHUE AEMOHCTPALMOHHBIX OIMBITOB. J€HATypalus OENKOB NpH
HArpeBaHUH, [BETHBIEC PeaKI[NH OEITKOB.

BbicOKOMO/IeKYISIPHbIE COCAHHEHUSI

OCHOBHBIE MOHATUSA XUMHUH BBHICOKOMOJIEKYJSIPHBIX COCIMHEHHI. MOHOMED,
MOJUMEP, CTPYKTYPHOE 3BE€HO, CTEMNEHb MOTUMEPU3AIMH, CPEAHAL MOICKYIApHAd
macca. OCHOBHBIE METOABI CHHTE3a BBHICOKOMOJICKYJIAPHBIX COCOUHEHWH —
MOIUMEPU3ALIUS U MOTUKOHACHC AN,

OKCIEPHMECHTATBHBIC METOABI H3YYCHHSA BEIIECTB M HMX [TPECBPALICHMIA:
O3HAKOMJICHHE C 00pa3LaMu MPUPOAHBIX H UCKYCCTBEHHBIX BOJIOKOH, ILUIACTMAcCC,
Kay4yKOB.

MeXnpeAMETHBIE CBA3H.



Peanuzaius MeXNpeAMETHBIX CBA3CH MPHU U3YYCHUH OPraHUYeCkol XUMHH B
10 knmacce OCYIIECTBIACTCS YEpe3 HCNONB30BAHUE KaK OOIIMX €CTECTBEHHO-
HAyYHBIX TOHATHH, TaKk W MOHATHH, SABIAIOIIMXCA CHCTEMHBIMH AJA OTIACIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011He €CTeCTBEHHO-HAYYHBIEC MOHATHS: ABJICHHE, HAyUHBIN (JaKT, TUIOTE3A,
3aKOH, TEOpHs, aHAJIH3, CHHTE3, KIacCuPUKaLHs, MePHOJUIHOCTh, HAOIIOACHHUE,
H3MEPEHHE, IKCIIEPUMEHT, MOJCTHPOBAHHUE.

O®u3nka: MaTepud, OSHEPrus, Macca, aroM, DJJIEKTPOH, MOJIEKya,
SHEPreTHYECKUil YpPOBEHb, BELISCTBO, TENO, OOBEM, arperarHoe COCTOSHHE
BEINCCTRA, PUIHYECKUE BETMUNHEL M € IMHULBI HX H3MCPEHHS.

Buonorus: knerka, opraHusM, Ouocdepa, 0OOMEH BEUIECTB B OPraHU3ME,
(oToCHHTE3, OMOMOTHYECKH AaKTHBHBIC BEIIECTBA (OENIKH, YINIEBOABI, SKUPHI,
(epMEHTEI).

["eorpadusa; MUHEpansl, TOPHBIE MOPOABI, MOJE3HBIE UCKOMAEMBIE, TOILTUBO,
pecypeel.

TexXHOMOrus: MHULICBBIC MPOAYKTE, OCHOBH PAlMOHAJIBHOIO IMMTAHHA,
MOIOIINE CPEACTBA, JICKAPCTBEHHBIE H KOCMETHYECKHE TIPEnaparsl, MAaTCPHATBl U3
HCKYCCTBEHHBIX U CHHTETHUYECKHX BOJOKOH.

11 KJIACC
OBLIAA U HEOPTAHHYECKAA XUMHUA

Teopern4yeckHe 0CHOBbI XHMHH

XUMUYECKHI JMeMEeHT. AToM. Sapo aroma, HM30TONBL DNEKTPOHHAsA
000mouKa. DHEPreTUUCCKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamm, s-, p-, d-
MEeMEHTH. OCOOCHHOCTH PacHpeneneHns 3MEKTPOHOB MO OpOHMTansM B aTroMax
3MEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. INMEKTPOHHASA KOH(DUTY palsi aTOMOB.

[lepuoauueckuii 3akoH H [lepuoauyeckas CUCTEMa XUMHUYECKUX JIEMEHTOB
J. . Menneneera. CeA3b NEPHOAHYECKOTO 3akoHA M Ilepuoanyeckoil cCucTeMbl
XUMHUYECKUX 21eMeHToB . M. MenaeneeBa ¢ COBPEMEHHOW TEOPHEH CTPOCHUA
aTOMOB. 3aKOHOMEPHOCTM W3MEHCHUA CBOWCTB XWMHYECKHX DJJIEMEHTOB W
o0pa3yeMbIX HMMH MPOCTHIX W CIOXHBIX BEIISCTB MO TPYNIAM U TECPHOIAM.
3HAaYCHHUE MEPHOIUIESCKOTO 3aKOHA B PA3BUTHH HAYKH.

CTpoeHue BelecTBAa. XUMHYECKas CBA3b. BuUABl XHUMHYECKOH CBs3H
(KOBaJICHTHAs! HEMOJApHAs M NOJsApHAs, HOHHAs, METaTNYeckas). MexaHu3Mbl
o0pa3oBaHUusd KOBAQJCHTHON XHMHWUYECKOH CBA3H (OOMEHHBIH H  JOHOPHO-
aKUEeNTOpHBIN). BoaopoaHas CBA3b. BaleHTHOCTB. DNEKTPOOTPULIATENBHOCTS.
CreneHp oxucneHus. OHBL KATHOHBI M AHHOHBHL



Bemecrea MONEKYJIAPHOTO M HEMOJIEKYJIPHOTO  CTPOEHHA.  3aKOH
MOCTOSIHCTBA COCTAaBa BELIECTBA. THIBI KPUCTATMYECKHUX PENIETOK. 3aBUCHMOCTh
CBOMCTBA BELIECTB OT THIIA KPHCTAJUTHYECKON PeIIETKH.

[lIoHsATHE O OUCTIEPCHBIX CHCTEMaX. MICTHHHBIE U KOJUTOHAHBIC PacTBOPHIL.
Maccogas 07151 BEIIECTBA B paCcTBOPE.

Knaccuduxauus HEOPTraHUYECKUX COCIUHCHHIA. Homenkmnarypa
HCOPTraHHYECKUX BEIICCTB. ['¢HETHYECKad CBA3b HEOPraHWYECKHUX BELICCTB,
MIPUHAATICKALINX K PA3IAYHBIM KJIACCaM.

Xumuueckads peakuud.  Knaccupukauums  XMMHUUYSCKHX — PEaKkuui B
HEOPTaHUYECKOM M OPraHMYEeCKOW XMMHHU. 3aKOH COXPAHEHWA MAacChl BELIECTB,
3aKOH COXPAHEHMS H IPEBPALLEHUs] SHEPTHU [TPH XUMHYECKHX PEAKIUAX.

CKOpOCTh peakiHH, €€ 3aBUCHMOCTD OT pasuYHBIX (pakTopoB. OOpaTUMBIE
peakuuu, XHUMHUYECKOE€ paBHOBecHe. DakTOpBI, BIHAKIINE HA COCTOSHHUE
XUMHYeckoro pasHosecud. Ilpunnun Jle [laTtense.

OnekTposuTHYecKas gucconuanus. CuibHBIE H cnadbie AMeKTPONUTHL. Cpeaa
BOJHBIX PACTBOPOB BEIIECCTB. KUCIIAA, HEATPAIBHAA, IIECIOYHAS.

OKNCIUTENBHO-BOCCTAHOBHTEBHEBIE PEAKLIMH.

OKCHEPUMEHTAIBHBIE METOABI HM3YYCHHsA BEHISCTB M WX [PEBPALICHHIL:
nemoncTpauus Tadmun «Ilepuogndeckas cucTeMa XUMHYECKHX emenToB [. K.
Menaeneesa», U3YYEHHE MOACTEH KPUCTAIMYECKHUX PEIIETOK, HAOMKACHUE U
OMUCAHUE NEMOHCTPALIMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (PasioKEHHE NEPOKCHIA
BOJOPOAA B MPHCYTCTBUU KATaIHU3aTOpa, OMPEACIICHUE CPEABl paCTBOPOB BEIECTB
C TMOMOIIBID VHHUBEPCATBHOTO MHAMKATOPA, pEeaKIMd HOHHOTO OOMEHA),
MPOBEACHUE MPaKTHUYECKOH paboThl «BrusHue pasnuiHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKkLum».

PacuyéTHbie 3aaa4u.

PacyéTel 1m0 ypaBHEHHAM XHMHYECKHX PEakUWil, B TOM 4YHCIE
TEPMOXHMHYCCKUE PACUYETHI, PACUETHl € HCIOJIB30BAHUEM IOHATUA «MAacCOBas
JIOJISL BEIIECTBAY.

Heopranunueckass Xumusi

Hemerannel. Ilonokenue Hemerammop B [lepHonuueckoil  cucreme
xuMuaecknx eMeHtoB J|. M. MenneneeBa U 0COOCHHOCTH CTPOEHHS ATOMOB.
®usnueckne CBOWCTBA HEMETAIOB. AJUIOTPONHsS HEMETAUIOB (HA IMpPUMEpPE
KHcnopoda, cepsl, pocdopa u yraepoaa).

XUMUYECKHE CBOMCTBA BAXKHEHIINX HEMETAJUIOB (FajloONCHOB, CEPBI, a30Ta,
dochopa, vyrmepoga M KpPeMHHA) M MX  cOeOUHEHHH  (OKCHIOB,
KHCIOPOACOACPIKALIMX KACIIOT, BOOAOPOAHBIX COCTNHEHHA ).

[IpuMEHEHHE BAOKHEHILIMX HEMETAIIIOB U HX COCAUHCHUH.



Meramnel. ITonoxxeHne MetamwioB B Ilepuoauveckoil CHCTEME XUMHYECKUX
aemeHToB JI. 1. MeHneneeBa. OCOOEHHOCTH CTPOEHUS 3NEKTPOHHBIX 000JIOUEK
atoMoB MetauioB. O0mue (usnveckue cBolcTBa MeTAIOB. CIIaBel METAUIOB.
DNEKTPOXUMUYECKHI P HANPKCHUH METAILIOB.

XUMHYECKHE CBOICTBA BAKHEHIIMX META/UIOB (HATpUM, KaJWii, KaJbluii,
MAarHHi, aTIOMUHHIA, LHHK, XPOM, JKEJI€30, MEJIb) N HX COCAHHECHMIA.

O0wpe cnocoOwl nony4yeHus MetauioB. IIpuMeHeHne METANTOB B OBITY H
TEXHUKE.

OKCIEPHMCHTAIBHBIC METOABI H3YYCHHSA BEILECTB M HMX [PCBPALICHMIA:
H3yYCHUE KOIUICKUUN «MeTannsl U CIUIaBbl», 00Pa3sLOB HEMETAIUIOB, PELICHUE
3KCIEPUMEHTAIBHBIX  3a/1a4, HAOJMIOJEHHE M OMHCAHWE JACMOHCTPALMOHHBIX H
1abOpATOPHBIX OMBITOB (B3aHUMOACHCTBUE TMIPOKCHIA AFOMUHHA ¢ PacTBOpaMu
KUCJIOT U [IEN0YEH, KAYECTBECHHBIE PEAaKIIMH HA KAaTHOHBI METAJUIOB).

PacuéTHBIE 3a1auu.

PacuéTel Macchl BEIIECTBA WM OOBEMA ra30B MO M3BECTHOMY KOJIMYECTBY
BEIICCTBA, Macce WM O0BEMY OOHOIO M3 YYACTBYIOIIMX B PECAKLMH BEIICCTB,
pacyéTel Macchl (00BEMa, KOMHYSCTBA BEIICCTBA) MPOAYKTOB PEAKLHH, €CJIH OJHO
U3 BEILECTB UMEET NPUMECH.

XHMHS H KH3Hb

Pone xuMuH B 0OECMEUEHHUH 3KONIOTHYECKOM, JHEPTETHUECKOM W MUIIEBOI
0€30MacHOCTH, Pa3sBUTHH METWIMHBEL. [IOHATHE O HAayYHBIX METOJAAX MO3HAHHA
BEIIECTB U XMMHYECKHX PEAKLIMIA.

[TpeacraBnenus o0 oONMX HAYYHBIX MOPHHIUMNAX TMPOMBIILIEHHOTO
MOTYYCHHUS BAKHEHUIIIHX BEILECTB.

YenoBeK B MHPE BEIWIECTB H MATEPHAIOB. BAKHEHLINE CTPOUTEIILHBIC
MATEPHAIBI, KOHCTPYKLUHMOHHBIE MATEPHANIBI, KpACcKH, CTEKIO, KEPaMHKa,
MATEPHAIIBL U JJIEKTPOHUKH, HAHOMATEPHUAJIBl, OPTraHHYECKHE W MHHEPAIBHEIE
yao0peHusi.

XUMHS U 30pPOBBE YENOBEKA. TpaBWIA MCNOIB30BAHHUS JIEKApPCTBEHHBIX
MpEnaparoB, MpaBuia 0e30MacHOTO MUCIOJB30BAHUS NMPEeNnaparoB OBITOBOH XUMHH
B [IOBCEIHEBHOM KU3HU.

MeknpeIMETHBIE CBA3H.

Peanuzanms MEXNpeAMETHBIX CBA3¢l Tpd  MW3yYeHHH OO0mEeld u
HEOPraHH4YeCKOi XMMHUH B 11 Kjlacce OCyLISCTBAAESTCS YEpe3 MUCIOJB30BAHUE KAK
OOLIMX E€CTECTBCHHO-HAYYHBIX TIOHATHI, Tak U TOHATHIH, ABISIONUAXCS
CHUCTEMHBIMH AJI1 OTACIBHBIX [TPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO01pe eCTECTBEHHO-HAYYHBIC MOHATHSA. HAy4HBIH (pakT, rumores3a, 3aKoH,
TEOPHs, aHaJM3, CHHTE3, KIacCUPHKAUMA, TMECPHOAUIHOCTh, HAOIIOACHUE,
JKCTICPUMEHT, MOACIIMPOBAHUE, H3MEPEHHUE, SBICHUE.



duznka; Marepus, YHEPrUs, Macca, aToM, EKTPOH, MPOTOH, HEWTPOH, HOH,
H30TOI, PaAUOAKTUBHOCTh, MOJIEKYJIA, SHEPreTHYECKUI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHOe COCTOSHUE BEINECTBA, (PU3NUECKUE BETUUMHBI U €TUHHIBI UX
H3MEPEHUS, CKOPOCTb.

Buonorus: KjieTKa, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- H
MHKPOIJIEMEHTHI, BATAMHHEL, 0OMEH BEIIECTB B OPraHH3ME.

["eorpadus: MHHEpPANBI, TOPHBIC TOPOJHI, TIOJIE3HEIE NCKOMAeMbIE, TOILUIHBO,
PeCypeHL.

TexHOMOrHs: XUMHUYECKas MPOMBILLICHHOCTb, METAUTYPrHs, MPOH3BOACTBO
CTPOUTENBHBIX MATEPHAIIOB, CEJILCKOXO3AHCTBEHHOE MMPOH3BOJACTBO, IMHMIICBAs
MPOMBIIUICHHOCTh,  (hapMalleBTHUYECKas  MPOMBILIUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX [PEnapaToB, MPOH3BOACTBO KOHCTPYKLHOHHBIX MAaTEpUANIOB,
3MEKTPOHHAS TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IUVTAHUPYEMBIE PE3VIIbTATBI OCBOEHHWA [TPOI' PAMMBI 110 XUMHWHU
HA BA30BOM YPOBHE CPEJJTHEI'O OBIIEI'O OBPA30OBAHIS

JINHHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBmBaeT TPeOOBAHHA K PEe3yJbTaraM OCBOCHHS
o0yYaloIUMHUC TPOTPpaMM  CpeaHero o0mero o0pazoBaHuss (JTHYHOCTHEIM,
METAMpPEeAMETHEIM M MPCIMETHBIM). Hay4dHO-MeTOOHYEeCKOH OCHOBOHM A
pa3paloTKH IUIAHUPYEMBIX PE3YyIBTAaTOB OCBOCHUS NMPOrpaMM CPEAHETO OOILIETO
00pa3oBaHUA SABIETCA CUCTEMHO-EATENBHOCTHBIN MOAXO.

B COOTBETCTBHH ¢ CHCTEMHO-AEATEIBHOCTHBIM IMOAXOJAOM B CTPYKTYpe
JUYHOCTHBIX PE3YJIBTATOB OCBOCHHS NpeaMeTa «XUMHA» HA VPOBHE CPEIHETO
o01ero 06pa3oBaHus BEIACICHBI CIEAYIOIINE COCTABIAIOLIHE:

OCO3HAHHE OOYYAIOIMMHCH POCCHICKON TPAKIAHCKOW WICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIBHOCTHA U CAMOOIIPEACIICHHUIO,

HAJTN9KUE MOTUBALMH K 00yYCHHIO,

LENICHAMPABICHHOS PA3BUTHE BHYTPECHHUX YOESKOCHUI JIMYHOCTH HA OCHOBE
KJIIOYEBBIX LICHHOCTEH M HCTOPHYECKUX TpaauLuii 0a30BOH HayKu XHUMHUMY,

TOTOBHOCTE M CIMOCOOHOCTh OOYYAOIMXCA PYKOBOACTBOBAaTHCS B CBOEI
AEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, MPUCYILUMH LETOCTHOM
CUCTEME XHMHYECKOTO 00pa3oBaHus,

HAJTNYHE MPAaBOCO3HAHMS SKOJIOTHYECKOH KYIBTYPHL U CMOCOOHOCTH CTABUTH
LCJIM U CTPOUTH YKU3HECHHBIC TUIAHBL.

JIMYHOCTHBIE PE3YNBTATHL OCBOCHHUS MpPEAMETa «XHMHsS» AOCTHTAIOTCA B
COMHCTBE Y4eOHOW W BOCIMTATCIBHOW JOEATENIbHOCTH B COOTBETCTBHH €
[YMAHHUCTHYECKUMU, COLUMOKYIIBTYPHBIMH, OYXOBHO-HPABCTBEHHBIMU LICHHOCTAMH
H HJeaNaMH POCCHICKOTO TPaKAAaHCKOro OOIIECTBA, MPHHATHIMH B OOIIECTBE
HOpMaMH 4  MPaBHJAMH  MOBEACHHUS, CHOCOOCTBYIOIIMMH  TPOLECCaM
CaAMOMO3HAaHWA, CaMOpa3BUTHSA W HPABCTBEHHOTO CTAHOBJICHHUS JHYHOCTH
00yYarOIIHXCA.

JIMYHOCTHBIE pe3ynbTaTHl  OCBOCHHS TMpeaMeTa «XHUMHUS»  OTPaKawoT
c()OPMHUPOBAHHOCTDh OMBITA TO3HABATEIBHOW W MPAKTHYECKOH JEATEIBHOCTH
oOyvarolmuxcs M0 pearn3aluy MPUHATHIX B 00LIECTBE LEHHOCTEH, B TOM YHCIIC B
4acTH:

1) rpa’kIaHCKOro BOCIIHTAHUSL

OCO3HAHHUA 00YYAIOMIMMHCA CBOMX KOHCTUTYLMOHHBIX TPaB U 00A3aHHOCTEH,
YBOKCHHS K 3aKOHY U IIPABONIOPAIKY,

NPEACTABIICHUS O COLMANBHBIX HOPMax M TMPaBWIAX MEIKIIMYHOCTHBIX
OTHOIICHHUH B KOJUIEKTHBE,



TOTOBHOCTH K COBMECTHOH TBOPUYECKOH NEATEIBHOCTH IIPH CO3AAHUH
yueOHBIX MPOEKTOB, PEIICHUH YUe€OHBIX U MO3HABATEIBHBIX 337a4, BBHIMNOJTHEHHH
XUMHYECKHX 3KCIIEPUMEHTOR;

CcnocOOHOCTH TMOHMMATh M MPUHHUMATh MOTHBBI, HAMEPEHHSA, JIOTHKY H
ApTYMEHTHI IPYTHX MPH aHANKU3E PA3IUYHBIX BUAOB YUEOHOI NeATETBHOCTH,

2) DIATPHOTHYECKOI0 BOCIIUTAHHSA

LEHHOCTHOTO OTHOWICHUS K HCTOPUYECKOMY MW HAYYHOMY HACICIUEO
OTCUYCCTBECHHON XUMMHH,

YBOKECHUA K MPOLECCY TBOPYECTBA B OOJIACTH TEOPHH H TPAKTHYECKOTO
[IPUMCHEHUA XUMHH, OCO3HAHUA TOTO, YTO AOCTIDKCHHA HAYKH €CTh PE3YJbTar
JUINTENBHBIX ~ HaOMIOJCHUH, KPOMOTIMBBIX  3KCICPUMEHTABHBIX  TOUCKOB,
MOCTOSIHHOTO TPYAA YUYEHBIX H MPAKTUKOB,

UHTEpECAa M [MO3HABATEIBHBIX MOTHBOB B MONAYYEHHH U IOCIEAYIOLIEM
aHanu3e UHPOpPMalMH O MEPEAOBBIX JOCTIDKEHUAX COBPEMEHHOH OTE€YECTBEHHOIM
XUMMWH,

3) IyXOBHO-HPABCTBEHHOI 0 BOCTIMTAHHS:

HPABCTBEHHOTO CO3HAHMSA, 3THYECCKOTO TOBEACHHUA,

CHOCOOHOCTH OLICHHBATH CHTYALMH, CBA3AHHBIC ¢ XHMHYECKAMH ABICHUAMM,
H [IPUHAMATE OCO3HAHHBIC PEIICHUA, OPUECHTUPYACH HA MOPAIBHO-HPABCTBEHHBIE
HOPMBI U LIEHHOCTH,

TOTOBHOCTH OLICHUBATh CBOE NOBEACHHE U IMOCTYIKH CBOMX TOBapHILEH ¢
MO3HULMI HPABCTBEHHBIX M IMPABOBBIX HOPM H OCO3HAHHE MOCIEACTBHI 3THX
MOCTYIKOB,

4) popMHPOBAHUSA KYJIbTYPbI 310POBbSI:

NOHUMaHWA UEHHOCTEH 3J0poBOro W 0Oe30macHOro obpasa  JKH3HH,
HEOOXOOUMOCTH OTBETCTBEHHOIO OTHOLICHUA K COOCTBEHHOMY (M3HYECKOMY H
[ICUXUYECKOMY 3J0POBBIO;

cobmoacHus mnpaBwi ©O€30MacHOro OOpalleHUs ¢ BEUISCTBAMH B OHITY,
MOBCEAHEBHOM KU3HH U B TPYIOBOH AEATENBHOCTH;

NOHUMaHUsA 1EHHOCTH TMpaBUl MHAMBUAYAJBHOTO W  KOJJIEKTHBHOTO
0€30MacHOTO MOBEACHUS B CUTYALUAX, YTPOKAKOIINX 3/I0OPOBBIO U SKU3HH JTHOACH;

OCO3HAHMS TIOCTEACTBUI U HETPHUATHS BPEAHBIX MPHUBBYCK (YIOTPEOICHUS
aJIKOrOJIs, HAPKOTHKOB, KYPEHH ),

5) TpyA0BOro BOCIIHTAHHS:

KOMMYHHKATHBHOI  KOMIETEHTHOCTH B  Y4YeOHO-HCCIEIOBATENBCKOMH
OCATENIBHOCTH, OOMISCTBEHHO TIONE3HOHW, TBOPYECKOM HW  APYrHX BHAAX
OEATENBHOCTH,

YCTAHOBKA HA AKTHBHOE Y4YacTME B PCHOICHHM TPAKTUYCCKHX 3a4a4
COLIMAJIBHOM HAMPABJICHHOCTH (B PAMKAX CBOETO KJlacca, MIKOJIBI ),



MUHTEPECA K NPAKTHYECKOMY U3YUEHHUIO MPo(eccuil paznuyHoro poaa, B TOM
YHCTIE HA OCHOBE MPUMEHEHUS IPEAMETHBIX 3HAHUH MO XHUMHU,

YBAKEHHUA K TPYAY, JIIOAAM TPYAA U PE3yJIbTaTaM TPYIOBOH JEATEBHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIAUBUAYAIBHOH TPaeKTOPHH
oOpa3zoBanusi, Oyayuieii mpodeccMd U peanu3alld COOCTBEHHBIX >KH3HEHHBIX
[UIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHH, UHTEPECOB U
NOTpeOHOCTEH 001IECTRA,

6) 3K0JIOrHYe€CKOr0 BOCIHTAHUS:

OKOJIOTUYECKH LETeCOO0PA3HOr0 OTHOLICHUA K TPUPOIE, KAK HCTOYHHKY
CYLUECCTBOBAHMA YKU3HU HA 3EMIIE,

NIOHMMaHHUs [I00ATBPHOrO XapakTepa 3KOJOTHYECKHX MpOoOJEM, BIIUAHHS
3KOHOMHYECKHX MPOLECCOB HAa COCTOSHUE NPUPOIHOM U COLUATBHON CPE/BI;

OCO3HAHUA HEOOXOAMMOCTH MCIOJAB30BAHUA JOCTIDKEHWH XUMHH AJs
peLIEHHS BOIIPOCOB PAlHOHAIBHOTO IPHPOAOTIONE30BAHHUSI,

AKTHBHOI'O HENPHATHS ACACTBUI, MNPHHOCAIIMX BPEd OKPYKAKOWICH
MPUPOAHON cpele, YMEHHS MPOrHO3UPOBATh HEOIATONPHUATHBEIC JKOIOTHYCCKHE
MOCIEACTBUA TIPSANPHHUMACMEIX JCHCTBHIA U NPEIOTBPALLATE UX,

HAJIMYMS PA3BUTOTO SKOJIOTHYECKOTO MBILUIEHUA, SKOJIOTHYECKON KyJIBTYPHI,
OTBITA OEATENBHOCTH IKOJIOTUYECKOMH HATPABJICHHOCTH, YMEHHSA
PYKOBOJACTBOBATLCS UMM B IMO3HABATEIBHOH, KOMMYHUKATHBHOH M COLMAIBHOM
MPaKTUKE, CHOCOOHOCTH U YMEHHUS aKTHBHO [POTHBOCTOATH HACONOTHH
xeMo(oOnu;

7) HEHHOCTH HAYYHOI0 MO3HAHHSA:

C()OPMUPOBAHHOCTH MHPOBO33PEHHSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHA HAYKW U OOMIECTBEHHON TPAKTHKH;

NOHUMAHUA croeuudUKN XUMHM KAK HAyKH, OCO3HAHHA €€ poJin B
$OpMHUPOBAHMH PALMOHANBHOTO HAYYHOIO MBILUICHHS, CO3OAHUH LEIOCTHOTO
MPEACTABICHUA 00 OKPY)KAIOLIEM MHPE KaK O CAUHCTBE MPUPOABI U YEJIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH H pEUICHUH TNPOoOIeM COXPAHEHHA
MPUPOTHOrO PAaBHOBECHS,

YOSKAEHHOCTH B 0CO0OH 3HAUMMOCTH XHUMHH IS COBPEMEHHOI
LUBWIM3ALMU, B €€ TYMAHHCTUYECKOH HAMPABICHHOCTH M BaXXHOH ponud B
CO3JIaHMM HOBOI 0a3bl MaTepHaIbHON KYJIBTYPhI, PEUICHUH [IOOATBHBIX MPOOIEM
YCTOHYHUBOIO PA3BUTUS YEJIOBEYECTBA — CHIPHEBOM, DHEPreTUYCCKOMN, MULLIEBON M
IKOJIOTHYECKOH O€30MacHOCTH, B PA3sBUTUH MEAUILIMHBI, OOECICUCHUN YCIOBHIA
YCICITHOTO TPYJA M OKOJIOTHYECKA KOMPOPTHOH JKH3HH KOKAOTO WICHA
0011ecTRa,

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAHHA CYIIHOCTH METOAOB
MMO3HAHUS, WUCIOJB3YEMBIX B €CTECTBCHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BaTh



MOJy9YaeMble 3HAHHS /U1 aHAJIN3a U OOBICHEHUS SIBJICHUI OKPYKAIOLIEr0 MUpa U
MPOUCXOAAIIUX B HEM U3MEHEHMIA, YMEHHUA JeJIaTh OOOCHOBAHHBIE 3aK/TIOYCHUS Ha
OCHOBE Hay4yHBIX (J)AKTOB H HMMEKMMXCA MJAHHBIX C [EJBI0  MOJYyUYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CNOCOOHOCTH CaMOCTOATENIBHO HCIOJB30BATh XUMHYECKHE 3HAHUA JUIA
pelneHus mpodneM B pealbHBIX KH3HCHHBIX CUTYALUAX

MHTEpeca K O3HAHUIO U UCCICIOBATENBCKOM ACATENbHOCTH,

TOTOBHOCTH M  CHOCOOHOCTH K  HENPEPBIBHOMY  OOpa30OBaHUI0 H
caMo00pa30BaHHI0, K AKTUBHOMY MONYYCHWIO HOBBIX 3HAHHH 1O XWMHWH B
COOTBETCTBHH € YKM3HCHHBIMU TIOTPEOHOCTIMY,

UHTEPECAa K OCOOCHHOCTAM TPyJa B PasIMYHBIX cepax MpodecCHoHaNBHOIA
NEATETBHOCTH.

METAIIPEAMETHBIE PE3YJIBTATHI

MeranpeaMeTHbIE Pe3yJIbTATEl OCBOCHHUS YUeOHOro mpeaMera « XuMmus» Ha
YPOBHE cpeaHero odmero 0dpa3oBanus BKIIOYAKOT:

3HAYHUMBIC A7 (OPMHPOBAHHA  MHPOBO33PEHHA  OOYyYalOMMXCs
MEKINCIUIUIMHAPHBIE (MEKIIPeAMETHBIC) OOIICHAYYHBIC TIOHATHS, OTPAXKAIOLIHE
LEJIOCTHOCTE HAYYHOW KapTHHBI MHUPAa M CHeuudpuKky METOOOB TIO3HAHHA,
HCTIONIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEILECTBO, PHEPTHs, SBJICHUE,
MPOLIECC, CHCTEMA, HAYYHBIH (DAKT, MPHUHIMII, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOPUs, UCCIICAOBAHUE, HAOIICHUE, U3MEPEHHUE, SKCTIEPHMEHT U IPYTHE),

YHUBEPCAJIbHBIE Y49eOHBIC NEHCTBUA (MO3HABATEIBHBIE, KOMMYHUKATUBHBIE,

PETYISATUBHEIC), obecneynBaromue dhopMupOBaHHE (YHKUHOHATBHOIH
TPAMOTHOCTH U COLIHANBHOM KOMIIETEHIIHH 00YYarOLIIXCs,
CIOCOOHOCTE o0yJarommxcs HCIOIB30BATh OCBOCHHBIC

MEKINCIUIUIMHAPHBIC, MAPOBO33PCHYCCKHE 3HAHHA M YHHBEPCAIBHBIC YUeOHEIC
JOCHCTBUA B [O3HABATENILHONW U COLMAIIBHOMN MMPAKTHKE.

MeranpeaMeTHBIE Pe3ynbTaThl OTPAXXAXT OBNAJACHHE YHHUBEPCATBHBIMH
y4eOHBIMH  TIO3HABATENBHBIMH, KOMMYHUKATUBHBIMH M PETYISTHBHBIMH
JCHCTBUAMH.

OsaageHue YHHBEpPCAJIbHbIMH yueOHbIMH NMO3HABATEJAbHBIMH
ACHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHE AeliCTBHSA:

CaMOCTOATENIBHO  (JOPMYNHMPOBATE M AKTYyaJIU3HpOBaTh  NpolieMy,
BCECTOPOHHE €& paccMaTpUBATE,

OMpPEOCHATy LETN JEATCIIBHOCTH, 3aJaBas IapamMeTphl H KPUTEPHH HX
OOCTHYKCHHS, COOTHOCUTE PE3YNIbTATHl ACATCIIBHOCTH € MOCTABICHHBIMHI LECISAMU,

WCIIONB30BATh MMPU OCBOCHHM 3HAHWI MPHEMBI JTIOTHYECKOIO MBILICHHS —
BBIACNIATE XAPAKTCPHBIC MPH3HAKH MOHATUH M YCTAHABJIHBATH HX B3aHMOCBS3b,



HCTIONB30BATh COOTBETCTBYIOIUE MOHATHA A OOBIACHEHHS OTACIBHBIX (PAKTOB U
ABJICHMUIA,

BEHIOMpaTh OCHOBAaHHMs U KpUTEPHUH I KiIacCHQHUKALMU BELIECTB U
XHUMHYECKHX PEeaKIuii,

YCTAHABIMBaTh TNPHYHUHHO-CIEACTBEHHBIE CBA3H MEXKAY M3YYaEMBIMH
ABJICHUAMH,

CTPOHTE JIOTMYECKHE PACCY)KOCHHA (MHIOYKTHBHBIE, ACOYKTHBHBIC, IIO
AHANIOTHH), BBIABJIATH 3aKOHOMEPHOCTH H TIPOTHBOPEYHA B PACCMATPHBACMBIX
ABJICHUAX, (POPMYIIMPOBATE BEIBOJBI M 3aKIIFOUYCHNS,

NPAMEHATE B [IPOLECCE TO3HAHUSA, HCTIONB3YEMBIE B XHMHH CHMBOJIHYCCKHE
(3HAKOBBIE) MOJENH, MPEOOPa30BBIBATE MOJENBHBIE MPEACTABICHHA — XMMUYECKHUI
3HAK (CHMBOJI) D3IEMEHTA, XHUMHYeCKad (OpMysa, YpaBHEHHE XHUMHYECKOH
peakuuMy — Opd pPelieHUH Y4eOHBIX TO3HABATENBHBIX H TNPAKTHYECKHX 3a/ad,
MPUMEHATh HA3BAHHBIC MOJCIBHBIC MPEACTABICHN TSl BBIABICHUS XapaKTePHBIX
[IPH3HAKOB U3YYAaEMBIX BEIIECCTB U XUMHYECCKUX PEAKLIMHA.

2) 6a30BBIe HCCJIEA0BATE/ILCKHE TeHCTBHS:

BIAJETh OCHOBAMH METOAOB HAYYHOI'O IO3HAHMSA BELIECTB M XMMHYECKHX
peaKuuii,

opMynHPOBATE LIEJIH U 331291 HCCIICAOBAHNS, HCIIOIB30BATh IOCTABIICHHBIC
H CaMOCTOATENBHO C(OPMYIHPOBAHHBEIE BONPOCHL B KA4ECTBE HHCTPYMEHTA
MO3HAaHWs] U OCHOBBL /U (POPMHUPOBAHHS THIIOTE3B! MO MPOBEPKE MPAaBHIBHOCTU
BBICKA3BIBAEMBIX CYXKJICHHI;

BIAJCTh HABBIKAMH CaMOCTOSATENIBHOTO IUIAHUPOBAHHS U IIPOBEACHHS
YYEHHUYECKHUX DKCIIEPHMEHTOB, COBEPILICHCTBOBATE YMEHHs HAONIOAAThH 33 XOAOM
pouecca, CaMOCTOATENIBHO IIPOTHO3UPOBATh €r0 pe3ynbTar, (GopMyJIHpOBaTh
060011eHNs ¥ BEIBOABL OTHOCHTENIBHO AOCTOBEPHOCTH PE3YNBTATOB HCCIICIOBAHN,
COCTABIATE 0OOCHOBAHHEBIMH OTUYET O IPOACTAHHOH padoTe;

npuodpeTaTh OMBIT YYCHHYECCKOW HCCJICOOBATENBCKONH M MPOEKTHOR
AEATENIBHOCTH, MPOSABIATh CNOCOOHOCTE M TOTOBHOCTH K CAMOCTOSTENBHOMY
MOMCKY METOJOB pPEUICHUA MPAaKTHYECKHX 3aJa4, NPHUMEHEHHIO pPa3sIH4YHBIX
METO/IOB MO3HAHMSI.

3) paGorta ¢ undopmaumHeii:

OPHEHTHPOBAaTbCA B Pa3NMYHBIX HCTOYHHKAX HH(opManuu (Hay4HO-
MOIYJIAPHAA JIUTEPATypa XHUMHYECKOTO COACP)KAHWA, CIPABOYHBIE MOCOOW,
pecypchl IHTepHETA), aHaNU3UpPOBaTh UH(POPMALME) PAslUYHBIX BHJAOB H (opM
IPEACTABIICHUA, KPUTHYECKH OLICHUBATH eé AOCTOBEPHOCTB H
HETIPOTHBOPEYHUBOCTE,



(pOpPMYIHPOBATH 3aMPOCH U MPUMEHATh PA3NIMYHBIE METOMBI TPH MOUCKE U
otOope uHpOpMAlLMK, HEOOXOAUMON JUid BBHIMOJHEHWS Y4YeOHBIX 3a74ad4
ONPECIEHHOTO TUIIA;

NpUOOPETATh OMBIT HCTONB30BAHUS HH(OPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOMOTHI U PA3TNYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOATENIBHO ~ BBIOHMpaTh  ONTHMANbHYIO  (GOpMy  IpPeaCTaBIICHHS
uHpopManuK (CXEMBL, rpaduKu, JuarpaMMel, TaOIULEI, PACYHKH 1 APYTHUE),

WCIOJIb30BATh HAYYHBIH s3BIK B KayecTBe cCpeactBa mpu pabdore ¢
XUMUYECKON WHGOpPMALMEH: TNPUMEHATE MEKIPEAMETHBIE ((DU3HYECKHE U
MaTEMAaTHYECKUAE) 3HAKH 1 CHMBOJIBL, POpMyJIbl, aGOpEeBUATY PBI, HOMCHKIIATYPY,

UCMONIB30BaTh M MpeoOpa3OBBIBATE 3HAKOBO-CUMBOJIMUECKHE CPEACTBA
HAMIAAHOCTH.

Og/1ageHNe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH JefiCTBHSAMHE:

3a7aBaTh BOMPOCHL MO CYLIECTBY 00CY>KIAEMOI TEMBI B XOJI€ AUaIora W/uiu
OUCKYCCHM, BBICKa3biBaTb HACH, (QOPMYIMPOBATH CBOM  TPEATIOKCHUA
OTHOCHTEJILHO BHIIIOJIHEHHS MPEANOKEHHOM 3aJa49H;

BBICTYINIATh € MPE3CHTALNCH pPE3yJIbTaTOB TO3HABATEIBHON AEATENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WIH COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJIHCHUH
XUMHUYECKOTO 3KCTICPUMEHTA, MPAKTHYCCKOH paboThl MO MCCIEAOBAHHIO CBOWMCTB
M3Y9aEMBIX BEHIECTB, Peau3aludil yueOHOTO MPoeKTa U (JOPMYJIUPOBATh BBIBOJBI
MO pe3ynbTaTaM MPOBEAECHHBIX HCCIEAOBaHWI MyTEM COMIACcOBaHHMA MO3ULUIA B
X04€ 00CYKACHNUA U OOMEHA MHEHUSAMM.,

Or1aeHNe YHHBEPCAJIbHBIMH PETYJIATHBHBIMH ACHCTBHIMH:

CAMOCTOATENIBHO [UIAHUPOBATE U OCYILECTBIIATE CBOK TO3HABATENIBHYEO
OEATCTBHOCTD, ONpEACHss €& LeNnH W 3a4a49d, KOHTPOIMPOBATh H MO MEpe
HEOOXOOUMOCTH KOPPEKTUPOBATH NIPEAIaraeéMelii  alrOpuTM ACHCTBUH pH
BBIMOJIHCHUM Y4YeOHBIX M HCCICOOBATENBCKUX 3a4a4, BbIOMparh Haubosee
¢ dexkTuBHBI CMOCO0 HX PEIICHHUA € YUYETOM TOJNIYYCHHS HOBBIX 3HAHHH O
BELIECTBAX U XUMHYECKUX PEaKLUAX;

OCYIIECTBJIATE CAMOKOHTPOJIb CBOCH ACATENBHOCTH HA OCHOBE CaMOAHAIN3a
H CaMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATBI

10 KVIACC

[IpeaMeTHBIC pe3yNbTaTBl OCBOCHWA Kypca «OpraHMyeckas XUMHS»
OTPAXKAKOT:

C(pOPMHPOBAHHOCTL  TNPEAOCTABICHHI O XHMHYECKOH  COCTaBJIAIOLICH
€CTECTBCHHO-HAYYHOW KapTHHBL MHpPA, POJIM XHMHUH B TIO3HAHWU SABIICHMIA



MpUPOABI, B (POPMHPOBAHHMH MBIUUIEHHS M KYJBTYPHl JIHYHOCTH, €&
(YHKLHOHANBHOH MPaMOTHOCTH, HEOOXOAUMOH JUTA PeIEHHs PAKTHYECKUX 3a1a4
H 3KOJIOTHYEeCKH 00OCHOBAHHOIO OTHOIUIEHUs K CBOEMY 3A0POBBI0 H IPUPOIHOI
cpeae,

BIQJICHUE  CHUCTEMOH  XMMHMYECKHX  3HAHUH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAIOIIME [MOHATHA (XMMHYECKHH OJIEMEHT, AaroM, JJICKTPOHHAsA
000109Ka aTOMa, MOJIEKYJIA, BAICHTHOCTD, ANEKTPOOTPHLIATENBHOCTE, XUMHYIECKAs
CBA3b, CTPYKTypHad (opmyna (pa3BépHyTas H COKpALIEHHAA), MOJb, MOJISPHAS
Macca, MOJIAPHBIA OOBEM, YITIEPOAHBIA CKENeT, (PYHKUMOHANBHAs [PYIIA,
paguKai, H30MEpHUsA, H30MEPEI, TOMOJIOTHYECKUI Psifi, TOMOJIOTH, YITIEBOAOPOMEL,
KHCJIOPOA M a30TCOJAEpIKAIHE COCAHHEHHUs, MOHOMED, TOJIHMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSMHEHHNS ), TEOPUU M 3aKOHBI (TEOPUS CTPOCHUSA
OpraHMYecKux BemecTs A. M. byTiepopa, 3aK0H COXPaHEHHSA MacChl BEILIECTB),
3aKOHOMEPHOCTH, CUMBOJIHYECKUN SA3BIK XHMHH, MHPOBO33PCHUYECKHE 3HAHMA,
JeKaAIIME B OCHOBE IOHMMAHWsA IPHYMHHOCTH H CHCTEMHOCTH XWUMHMYECKHX
ABJICHHH, (DAKTOJIOTMYECKUE CBEACHUA O CBOMCTBAX, COCTABE, NONYYCHHH U
O€30MaCHOM HCIIOJIB30BAHUH BRKHEHIINX OPraHMYECKUX BEIUECTB B OBITY H
IPAKTHYCCKON JEATENLHOCTH YEIIOBEKA,

chOPMHPOBAHHOCTE YMEHHWIl BBIABIATH XAPAKTEPHBIC NPH3HAKHA IOHATHUIA,
YCTAaHABJIUBATE MX B3aHMOCBA3b, HCMOJIB30BATh COOTBETCTBYIOIUIMUE MOHATHS IIPU
OMHCAHUH COCTaBa, CTPOSHHA H NPEBPALICHH OPraHNYeCKUX COCAUHEHHUH,

C(pOpMUPOBAHHOCTh YMEHHii HCMONB30BATH XHMHYECKYI0 CHUMBOJIHKY /A
COCTABIICHHs] MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOMN)
GopMyn OpraHHYECKHX BEIECTB M YPAaBHEHHI XUMHYECKHX  PEaKIMii,
H3rOTAB/IMBATE MOAEIH MOJIEKYJI OPraHMYECKUX BELISCTB I M/UTIOCTPALMH HX
XMMHYECKOTO H MPOCTPAHCTBEHHOTO CTPOCHHS,

chOpPMHPOBAHHOCTE YMEHHMI YCTAHABIMBATL I[PHHAMICKHOCTE H3YUYECHHBIX
OpPraHWYECKUX BELIECTB MO HMX COCTaBY M CTPOCHUIO K OINPEOEIEHHOMY
KJIacCy/Tpynne COeAHHEHUH (YIMeBOAOPOJBI, KUCIOPOA U  a30TCOACPIKALIUE
COCIMHEHUs, BBICOKOMOJIEKYJIAPHBIE COCAMHEHHUs), JaBaTh HM Ha3BaHUs II0
cucreMarnyeckoil HoMeHknatype (IUPAC), a Tarke npuUBOAMTE TPHUBUAIBHBIE
HA3BaHHUA OTHACIBHBIX OPraHHYECKHX BEILECTB (3THIECH, MPOMHIEH, ALETHIIEH,
3THJICHITINKONB, TMHLEPUH, (peHon, GopManbaeruf, aueTaabAeruA, MypaBbHHASA
KHCJIOTA, YKCYCHAA KUCIIOTA, OJICHHOBAs KHCIIOTA, CTEAPHHOBAs KUCIIOTA, [TIH0K034,
¢pyKTO3a, Kpaxmal, LEUTI03a, [IHIHH),

C(OPMUPOBAHHOCTE YMEHHUS ONPEICNATh BHABL XWMHYECKOH CBA3H B
OPraHUYECKHUX COCAUHEHUAX (OJMHAPHBIC U KPATHEIE),



C(POPMUPOBAHHOCTE YMEHUSA TPHUMEHATh MOJOKEHUS TEOPHH CTPOCHHS
opraHnudeckux BemecTs A. M. Bytnepora mns o0BACHEHNS 3aBUCHMOCTH CBOKCTB
BEIIECTB OT MX COCTABa U CTPOEHUS, 3aKOH COXPAHEHUS MACCHI BEIIIECTB;

C()OPMUPOBAHHOCTE ~ YMEHMH  XapaKTE€pH30BaTb  COCTaB, CTPOCHHUE,
du3MUecKe M XUMHUYECKHE CBOICTBA THUMHYHBIX MPEACTABUTENCH pPasIMUHBIX
KIacCOB OPraHHYECKUX BELICCTB (METaH, STAaH, STWICH, NPOMHJICH, ALECTHIICH,
Oyramuen-1,3, metunOyragneH-1,3, OCH301, METAHON, 3TAHOJ, STHICHIJIMKOJID,
[MUEpHH, PEeHoN, aueTaNpIerui, MYpPaBbHHAs M YKCYCHAs KHUCIOTHI, TIIIOKO34,
KpaxmaJl, UEJUIFI03a, aMUHOYKCYCHAs KUCIIOTA), WLTIOCTPUPOBATE TCHETHYECKY IO
CBS3b MEKIY HHUMH YPABHCHHSIMH COOTBETCTBYIOIIMX XMMHWYECKHX PCaKUUii ¢
HCTIONB30BAHUEM CTPYKTYPHBIX (POPMYIT;

Cc(OPMHUPOBAHHOCTE YMEHHS XapaKTEPHU30BaTh HCTOYHHKH YTJIEBOAOPOAHOTO
ChIpbd (He(Th, NPUPOAHBIA Tra3, yrojs), CHOOCOOBI HX MEPepaboOTKH H
MPaKTUYECKOE MPUMEHEHNE NPOAYKTOB MEePepaboOTKH,

c(OPMHPOBAHHOCTH YMCHHH TPOBOAWUTH BBIYUCICHHA TI0 XUMHYCCKUM
ypaBHEHHAM (Macchl, 00BbEMa, KOJHYECTBA HMCXOJHOTO BELISCTBA WIM NMPOAYKTA
peakuun MO H3BECTHBIM Macce, O0BEMY, KOJHYECTBY OJHOTO M3 HCXOAHBIX
BEILCCTB HJIH MPOAYKTOB PEAKINH ),

c(hOpMHUPOBAHHOCTE YMCHHH BIAACTh CHCTEMOH 3HaHHA 00 OCHOBHBIX
METO/JIaX HAyYHOTO MO3HAHUS, UCTIONB3YEMBIX B XUMHH MPH W3YYEHUHU BEILECTB U
XHUMHYECKNX ABJICHUI (HAOM0AeHUE, H3MEPEHUE, IKCIIEPUMEHT, MO/IEJIHPOBAHUE ),
HCTIOJIb30BAaTh CHUCTEMHBIE XHMHYECKHE 3HAHHMA /4 MPUHATUS PELICHUH B
KOHKDETHBIX >KU3HEHHBIX CHTYALMSAX, CBA3aHHBIX ¢ BEIIECTBAMH H WX
MPUMEHEHUEM,

c(OPMHPOBAHHOCTH YMEHHWH COOJIIOJATh TPABUIIA TIOTB30BAHUS XUMHYECKOI
nocyaoit U nabopatopHeiM 00OpPYIOBaHHEM, a TAKXKe MpaBiia OOpalICHUA C
BEIICCTBAMH B COOTBETCTBUH C MHCTPYKLMSIMH IO BBITIOJIHCHUIO JIAOOPATOPHBIX
XUMUYECKHUX OIBITOB,

C()OPMUPOBAHHOCTE YMEHHiIl IUIAHUPOBaThb W BBHINOJHATh XUMHYECKHIA
3KCIEPUMEHT (IIPEBPAIICHHS OPraHUYECKHX BEMIECTB IPH HATPEBAHUH, MOy UYSHHE
THUJIEHA U M3YYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMH OPraHUuYeCKHUX
BELIECTB, J€HATypauus OCIKOB MpH HarpeBaHUM, [IBETHHIE PeaklUW OENKOB) B
COOTBETCTBHH C [MpaBUJIaMH TEXHHKH O€30MacHOCTH TMpH OOpallleHHH ¢
BelIeCTBAMH U JadopaTopHEIM  000pYyAOBaHHEM, TPEACTABIATH PE3YJIBTATHI
XHUMHYECKOTO JKCIEPUMEHTa B (POPME 3alMUCH YPABHEHHWIT COOTBETCTBYIOIINX
peakuuit 1 GOpMyTHPOBATH BHIBOJBI HA OCHOBE 3THX Pe3YJIbTATOB,

C(OPMHPOBAHHOCTb YMCHWH KPUTHYCCKH aHAJHM3HPOBATh XHMHUYECKYIO
HHPOPMALIHIO, TONYYaeMYI0O M3 Pa3HBIX HMCTOYHWUKOB (CpPEeICTBA MAacCCOBOI
uHdopmanuu, MHTEpHET 1 APYTHX ),



c(POPMHPOBAHHOCTH ~ YMEHUI  coOMOAaTE  OpaBWIA  3KOJOTHYECKU
LHeNecOo00pPa3HOro MOBEACHUS B OBITY W TPYAOBOM ACATENBHOCTH B IENAX
COXpPaHEHHA CBOETO 3J0POBBA H OKPYXKAKOLIECH MPUPOAHON Cpenbl, 0CO3HABaTh
OMAaCHOCTh BO3JCHCTBHA Ha JKHBBIE OPTraHM3MBI OMPEACTEHHBIX OPraHHYeCKHX
BEIIECTB, MOHUMAas cMbIC mokasarens [IJIK, moscHATE Ha npuMepax CrnocoOBI
YMEHBIICHNA W MNPEJOTBPALICHUA HX BPEAHOIO BO3ACHCTBHA HAa OPraHusM
YEJIOBEKA,

AN O0YYAOMMXCS ¢ OTPAHMYCHHBIMH BO3MO)KHOCTSAMH 3J0POBBS. YMEHHE
PUMEHATE 3HAHHA OO0 OCHOBHBIX JOCTYNHBIX METOAAX TO3HAHHA BELIECTB W
XUMHYECCKHUX SBJICHHUI,

AN chaemblX M CNAOOBHAAIMX OOyYalOIIUXCA: YMEHHE HCMONB30BaTh
penbeHO-TOUEYHYIO CHCTeMy oOo3HaueHuil JI. Bpaiing nd 3amuc XUMHUYECKHX

dopmy
11 KJJACC

[IpeomeTHBIC pe3yibTaThl OCBOEHHA Kypca «OOWas W HEOPraHUYECKas
XUMHUSA) OTPaKaroT:

C()OPMUPOBAHHOCTh TMPEACTABICHUI. O XUMHUYECKOH COCTABMIAKOIIEH
€CTECTBEHHO-HAYYHON KapTHHEL MHpa, POJH XHMHH B TIO3HAHHU SABJICHHIMA
MPUPOALI, B (OPMHUPOBAHHMH MBIIUIEHHS M KYJBTYPHl JIHYHOCTH, €€
(YHKIIMOHATBHOI TPaMOTHOCTH, HEOOXOAUMOH IS PEIICHHS NPAKTHUECKNX 3a/1a4
H 3KOJIOTMYCCKH OOOCHOBAHHOIO OTHOLICHHSA K CBOEMY 3J0POBBI0 U MPUPOAHOI
cpeng;

BIAACHHE  CHCTEMOH  XUMWYECKUX  3HAHUH, KOTOpas  BKIIIOYACT:
OCHOBOIIOJIATAoIME TOHATUA (XHMHYECKHI 3JIEMEHT, aToM, u3oTom, $-, p-, d-
MEKTPOHHBIE OpPOMTANM aTOMOB, HOH, MOJIEKYNAa, MOMb, MOJUSIPHBEIA O0BEM,
BAJICHTHOCTbD, JIEKTPOOTPULIATENBHOCTD, CTENIEHD OKHUCICHUS, XUMHUYECKAsd CBA3b
(KOBaJIEHTHAs!, HOHHAA, METAJUTHUECKAs, BOAOPOHAS ), KPUCTANIHYECKAs PEeLIETKA,
TUMNB  XUMHUYECKHX  peakuMif, pacTBOp, DSNEKTPOJIMTHL, HEMIEKTPOIUTEL,
IEKTPOUTHYECKAd JAUCCOLMALMNSA, OKHCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHMYCCKON PEaKLMH, XHMHYECKOC PABHOBECHE), TEOPHMH M 3aKOHBI (TEOpHs
SNEKTPOIIMTHYECCKON OUCCOLHanmK, nepuoandeckuii 3akon [, M. Menaeneena,
3aKOH COXPAHEHHUA MACCHl BELICCTB, 3aKOH COXPAHCHUS W MPEBPALICHHS SHEPTUU
Mpd XUMHUYECKUX PEAKUMAX), 3aKOHOMCPHOCTH, CHMBOJIMYECKUN A3BIK XHMUH,
MHUPOBO33PCHYCCKUE 3HAHUA, JICKALIHE B OCHOBE NMOHUMAHHS TPUYHMHHOCTUH H
CHCTEMHOCTH XHMHYECKHUX SBJIICHWUH, (AKTOMOTHUYECKHE CBEACHHSA O CBOMCTBAX,
COCTaBE, MONYYCHUHU U OE30MaCHOM HCTIOIB30BAHHH BAKHEHILIMX HEOPraHUYECKUX
BELIECTB B OBITY U MPAKTHYECKOH AEATENEHOCTH YEOBEKa,



C()OPMUPOBAHHOCTE YMEHMI BBIABIATH XApPakTCPHBIC NPH3HAKH MOHATHIA,
YCTaHABJIMBATE MX B3aUMOCBA3b, UCHONB30BATh COOTBETCTBYIOLIUE MOHATHS MPU
OTIUCAHUHN HEOPTaHUYECKUX BEUIECTB U UX MPEBPAILCHUI;

C()OPMUPOBAHHOCTE YMEHMI HCIONB30BaTh XHMHUYECKYIO CHMBOJMKY /Ui
COCTAaBICHUA (OpMyn BEIIECTB W  YPAaBHEHHH XUMHMYECKMX  PEaKLHii,
cucremMatnieckyro HoMeHKIAarypy (IUPAC) u TpuBHANBHBIE HA3BAHUA OTACIIBHBIX
HCOPTaHUYECKUX BECIUECTB (YTrapHBI Ta3, YITICKUCHBIA Ta3, aMMHAK, raimiéHas
H3BECTh, HETAIIEHAA U3BECTh, TUTHEBAsA COJA, MUPUT U APYTHUE);

C(hOpMUPOBAHHOCTE YMEHHUH OMPEACIIATE BAJICHTHOCTE H CTETICHb OKHCIICHUA
XUMHYECKUX 3JIEMEHTOB B COCOHMHCHMUAX PA3NIMYHOrO COCTABa, BHA XUMHUYECKOMH
CBsI3H (KOBAJICHTHAs, HOHHAS, METAJUTMYECKAA, BOAOPO/IHAS) B COSUHEHHX, TUI
KPUCTAUTMYECKOH PEIIETKH KOHKPETHOrO BEILIECTBA (ATOMHAs, MOJEKYJIApHAas,
HOHHAs, METAJUTMYECKAs ), XapaKTep CPEeAB! B BOAHBIX pacTBOpaX HEOPTaHUYECKHX
COCTUHECHHIA,

c(hOPMHPOBAHHOCTH YMCHHH YCTaHABIINBATH MIPUHALIEIKHOCTD
HEOPTraHMYECKNX BEILECTB N0 MX COCTaBY K OMNpPEACNIEHHOMY Kiaccy/Tpynme
COCAMHEHHH (MPOCTHIC BEIICCTBA — METAUIBI U HEMETAIUIBI, OKCHABI, OCHOBAHWS,
KHCIIOTHI, aM(OTepHBIC THAPOKCHIBI, COIN);

c(hOPMHPOBAHHOCTH YMEHHUH PAaCKPBIBATh CMBICT NMEPUOANIECKOTO 3aKoHa [1.
H. MeHneneera 1 IEMOHCTPUPOBATE €M0 CHCTEMATH3UPYIOIIYEO, O0BACHUTENBHYEO
H MPOTHOCTHYECKYEO (DYHKIIUH,

C(POPMHPOBAHHOCTE YMEHHI XapaKTEpH30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX 3J1eMeHTOB 14 mepuosop I[lepHoauveckod CHCTEMBI
xuMuuecknx 3neMeHtoB JI. M. MeHaeneepa, MCMOnb3yst MOHATHS «s-, p-, d-
3NEKTPOHHBIE opouTanm», (QHEPTETHYECKHUE YPOBHHY, OOBICHATH
3aKOHOMEPHOCTH U3MEHEHUA CBOMCTB XMMHYECKHUX DIIEMEHTOB M UX COCAMHEHUI
o nmepuoAaM u rpynmnam I [epruoanyecKon CHCTEMBI XUMUYECKUX 3neMenToB . M.
MeHpaeneena;

C()OPMUPOBAHHOCTE YMEHHH  XapakTepH3oBaTh (OMHCHIBATh)  OOIIHE
XMMHYECKHE CBOWCTBA HEOPTaHUYECKUX  BEIIECTB  PA3MUYHBIX  KJIACCOB,
MOATBEPKAATh CYIICCTBOBAHUE TECHETHUECKOH CBA3M MEXAY HEOPraHUYECKHUMU
BEIIECTBAMHU C MTOMOIIBK) YPAaBHEHHH COOTBETCTBYIOLIMX XUMHUECKUX PEaKLIUIi;

c(OPMHUPOBAHHOCTE YMEHHUS KIACCU(PHUIMPOBATh XMMUYECKHE PEaKIUU MO
Pa3MUYHBIM TIPU3HAKAM (YHCIY M COCTABY PCarHpPyIOLIMX BELICCTB, TEIUIOBOMY
>pPeKTy peakiMy, U3MEHEHHI) CTEMEHEH OKHUCICHUS 3JIEMEHTOB, OOPaTUMOCTH
peaKkuuu, y9acTHIO KaTalu3aTopa),

c(hOpMHUPOBAHHOCTE YMEHMIl COCTABIIATh YPABHCHMS PEAKLMIA PA3IMYHBIX
TUIOB, TIOJIHBIC M COKPALIEHHBIE YPABHCHUA PEAKLMI MOHHOTO OOMEHA, yUHTHIBAsA
YCIIOBHS, IPU KOTOPBIX 3TH PEAKLMH HAYT OO KOHIA,



C()OPMUPOBAHHOCTE YMEHHUH MPOBOJUTH PEAKUMU, MOATBEPKIAFOIIHE
KAYECTBEHHBIH COCTaB pa3IMYHBIX HEOPraHMYECKUX BEIUECTB, pPAacIO3HaBaTh
OTMBITHBIM MYTEM HOHBI, IPUCYTCTRYIOIINE B BOAHBIX PAaCTBOPAX HEOPTAaHHUYECKUX
BELLECTB;

C(OPMUPOBAHHOCTE YMEHHMH  pacKphIBaTh CYIIHOCTh  OKUCJIUTENBHO-
BOCCTAHOBUTEIBHBIX PEAKLWN MOCPEACTBOM COCTABJICHHUS IEKTPOHHOTO OanaHca
3THUX PEAKLINMN,

c(hOPMUPOBAHHOCTE YMEHHH OOBACHATE 3aBUCUMOCTh CKOPOCTH XHMHYECKOI
peaKuyu OT Pa3MUYHBIX (PAKTOPOB, XapaKTep CMEMICHHS XUMHYECKOTO PABHOBECHS
B 3aBHCHUMOCTH OT BHEIIHETO Bo3aeiicTeud (mpuHuun Jle [larense),

C()OPMUPOBAHHOCTE YMEHUH XapakTepU30BaTh XWUMHYECKHE TPOLIECCHI,
JeKALUHE B OCHOBE NPOMBILUICHHONO TMOMYYEHHA CEPHOH KHCIOTEL, AMMHAKa, a
TAKOKE CPOPMUPOBAHHOCTL MPEACTABNICHUH 00 OOIMX HAy4HBIX NpPUHIHUMAX U
3KONIOTHYECKUX MpodieMaX XUMHUYECKOTO MPON3BO/ICTRA;

c(hOPMUPOBAHHOCTE YMEHHII TIPOBOAUTH BBIYHCICHHS € HCIONB30BAHUEM
MOHATHS «MAaccOBas AOJIA BEILECTBA B PACTBOPE», OOBEMHBIX OTHOILCHHH ra3oB
PH XUMHUYECCKUX PEAKLHAX, MACCHl BELIECCTBA WIH 00BEMA ra30B 10 H3BECTHOMY
KOJIMYECTBY BEILECTBA, Macce HIH O0BEMY OAHOTO M3 YYACTBYIOIIMX B PCAKLHUH
BELIECCTB, TCIUIOBOrO 3(QeKra peakuyu Ha OCHOBE 3aKOHOB COXPAHEHHSA MACCHI
BEIECTB, MPEBPAILEHHUSI U COXPAHEHHS YHEPTHH,

c(POpPMHPOBAHHOCTE YMEHUI COONMIOAATH MPaBUIA NOMb30BAHUS XUMHYECKOM
nocyoii U nabopaTOpHEIM OOOPYIOBaHHEM, a TAKKEe NpaBwiIa oOpalleHHs ¢
BELIECTBAMH B COOTBETCTBHU ¢ WHCTPYKIMSAMH TO BBINOJHEHHE) Na0OpaTOPHBIX
XHUMHYECKUX OMBITOB;

Cc(OPMHUPOBAHHOCTE YMEHHIl IUIAHHPOBATE W BBINOJHATE XUMHWYECKHIH
JKCTIEPUMEHT (PA3NOKEHUE MEPOKCHIA BOAOPOJA B NPHUCYTCTBHM KaTaIM3aropa,
ONPEAENECHNUE CpeApl PAacTBOPOB BELIECTB € TOMOIUBIO  YHHBEPCAIBHOIO
HHOMKATOPA, BJIUSAHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTH XMMHWYCCKOW PEaKLuH,
peaknMu HOHHOrO O0OMEHA, KaYeCTBEHHBIC PEAKIMH Ha cyabdar-, kKapOoHaT- U
XJIOPU/J-AaHUOHBI, HA KaTHOH aMMOHHSA, PELICHHE >KCNEPHUMEHTABHBIX 3adad To
TeMaM «MeTammel» U «HeMmeTamnbl») B COOTBETCTBHHM ¢ TIPABHJIAMH TEXHUKH
0e30MacHOCTH MpH OOPAIIEHHH ¢ BEUIECTBAMH U JJA0OPaTOPHBIM O00OPYIOBAHHEM,
MPEACTABIATh PE3YNbTAaTHl XHMHUYECKOrO DHKCTEPHUMEHTa B (opMe 3almucH
YPaBHEHHUI COOTBETCTBYIOIIMX peakuuit U (GopMynupoBaTh BBIBOABI HA OCHOBE
3THX PE3YJIbTATOB,

C(hOPMHUPOBAHHOCTE YMEHWN KPUTHYECCKH AHANM3HPOBATH XHMHUYECKYIO
HHpOpMALIMIO, TOMYYaeMYI0 W3 pa3HBIX MCTOYHMKOB (CpPEeICTBa MAacCOBOIf
KOMMYHUKauu, MHTepHET 1 Apyrux),



c(POPMHPOBAHHOCTH ~ YMEHUI  coOMOAaTE  OpaBWIA  3KOJOTHYECKU
LHeNecOo00pPa3HOro MOBEACHUS B OBITY W TPYAOBOM ACATENBHOCTH B IENAX
COXpPaHEHHA CBOETO 3J0POBBA H OKPYXKAKOLIECH MPUPOAHON Cpenbl, 0CO3HABaTh
OMACHOCTH BO3/ICHCTBUS HA JKHBBIE OPraHN3MEI ONIPEAENAEHHBIX BEIIECTB, MOHNMAsl
cMmeica mokazarend ITJK, MoAcHATE HAa mpuUMepax CIocoObl YMEHBIICHHA H
[IPEAOTBPALICHUA UX BPEAHOTO BO3ACHCTBUSA HA OPTaHU3M YEJIOBEKA,

AN O0YYAOIMXCS ¢ OTPAHUYCHHBIMM BO3MO)KHOCTAMH 3J0POBBS. YMEHHE
MPUMEHATH 3HAHUA OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHHUS BELIECTB H
XUMHYECCKHUX SBJICHHI,

AN CHENBIX W CnadoBHIAMMX OOYYalOWIMXCA: YMEHHE MCIOJIB30BATh
penbepHO-TOUEYHYIO cUCTEMY 00o3HaueHuil JI. bpaind uid 3amiucu XMMUYECKHX

dopmyn



TEMATHYECKOE INTAHHPOBAHHUE

10 KITIACC
KoauvecrBo yacoB JNeKTpOHHbIe
HaumMeHoOBaHHe pa3aeioB H T€EM (uucpposrnie)
Ne n/n Koutpoabhbie | IlpakTHueckue
nporpaMmbl Bcero o0pa3zoBaTeNbHbIE
padoTbl patoThI pecypec:
Pazgen 1. Teopernueckne 0CHOBbI OPraHH4eCKOH XHMHH
IIpeamet opranudeckoi XuMuu. TeopHs
1.1 CTPOEHHsI OPraHHYECKHX COeAMHEHHH A. 3
M. Bytneposa
Hroro no pazaeny 3
Pazpen 2. Yraesogoponst
21 IIpeaenbHbie yrieBoaopoabl — ajNKaHbl 2
2 HenpenenbHbie yriaeBOAOPObL. AJIKEHBI, 6 .
AJNIKAHEeHBbI, ATKHHBI
23 ApoMaTHUYECKHE YIIeBOAOPObI 2
24 IIpHpoaHbIe HCTOYHHUKH YTIEBOAOPOAOB H 3 1
ux nepepaboTka
Hroro no paszneny 13
Pazaen 3. Kucnopoacoaepkamue opraHndecKne coeqHHeHHSs
3.1 CnupTel. @eHoN 3
39 Anbaeruabl. KapOoHOBbBIE KMCIOTBI. . !
CrnosxkHble 3pUpbI
33 Yrnesonsl 3 2




Hroro no pasgeny

Pazgen 4. A30Tc0nepmamne OpraHHY4YeCKHe COeAHHEHNA

4.1 AMHHBI. AMHHOKHUCJIOTBL. benku 3
Hroro no pasgeny 3
Pazgen 5. BoicoKOMOJ1eKyMAPHBIE COEAHHEHHS

5.1 ITnactmaccenl. Kayuyku. Bonokna 2
Hroro no pazaeny 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KIACC

Koauuecrso uacos DNEKTPOHHDIE
HaumenoBanue pa3fesioB H Tem (uudgposnie)
Ne n/m Konrponbubie | IIpakTnueckne
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe
padoThi padoThI
pecypeni
Pazaen 1. TeopeTHuecKkne 0CHOBbI XHMHH
Crpoenue atomos. Ilepuonnyeckuii 3akoH
1.1 u [Mepnonuyeckas cUCTEMa XHMHYECKHX 3
snemeHToB J1. 1. MeHpeneepa
12 Ctpoenue BewecTsa. MHoroobpasue 4
) BELIECTB
1.3 XUMHYECKHE PeaKLHU 6 1 1
Hroro no pazaeny 13
Pazgen 2. Heopranuueckas xumust
2.1 MeTtannel 6 1
22 Hemerasiel 9 1 1
23 CBA3b HEOPraHUYECKHUX U OPraHHYEeCKHX )
' BEIECTB
Hroro no pazgeny 17
Pazpen 3. XumMns 1 )KH3HL
3.1 XUMHUA U JKH3Hb 4
Hroro no pazpeny 4
OBILLEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 2 3







IHOYPOYHOE INTAHHPOBAHHE

10 KJIACC
KonuuectBo 4acop DNEeKTPOHHDbIE
b
‘:;'" Tema ypoxa Bcero Kourpoavnie | pakTueckue ﬂ:;:eﬂl‘lﬂ :g]()l:;z:::fenbﬂue
padoTbl patoThI pecypest

I IIpeamer opraHn4eckoil XUMHH, €€ 1 100400
BO3HHKHOBEHHE, Pa3BHTHE H 3HAYEHHE
Teopust CTPOSHHA OPraHHYECKHX

2 coenuneHuii A. M. Bytneposa, e€ 1 7.09-11.09
OCHOBHBIE ITOJIOKEHHUS
IIpencrasnenue o kaaccupukaLum

3 oprannveckux pemecTs. Homenknarypa 1 14.09-
(cucTeMaTHYecKasi) U TpHBHAJbHBIE 18.09
Ha3BaHHs OPraHHYECKUX BELIECTB

4 AJIKaHbBI: COCTaB H CTPOEHHE, 1 21.09-
TOMOJIOTHYECKHIA Pl 25.09

5 Meran 1 3TaH — npocTeiinue 1 58.09-2.10
NPEeACTABHTEIH AJIKAHOB

6 AJIKeHbI: COCTaB H CTpOeHMe, CBOHCTBA 1 5.10-9.10

7 OTHNeH U MPONHNIeH — MpOocTeiilne 1 12.10-
NpeACTABUTENH aJIKEHOB 16.10

3 IMpakTiueckas padora Ne 1. «Ilonyuenue ! . 19.10-
TUJIEHA H U3Y4YE€HHE €0 CBOHCTB» 23.10
Ankanuensl. byranuen-1,3 u

9 MeTunoyTaguen-1,3. [NoayueHune 1 5.11-6.11
CUHTETHYECKOTO KayuyKa H pe3uHbl




AJNKUHBL. COCTaB U 0COOSHHOCTH CTPOCHHA,

10 rOMOJIOTHYECKHH psAA. ALICTHIIEH — 9.11-13.11
NPOCTEHINNHA NPEACTABHTEINb AJIKHHOB

1 Bpruncienus no ypaBHEHHK) XUMHYECKOH 16.11-
peaKLH 20.11

12 Apenbl: 6eH301 U Tonyoa. TOKCHYHOCTE 23.11-
apeHOB 27.11

13 I'eHeTH4eCKAs! CBA3b YIIIEBOAOPOIOB, 30.11-4.12
NPHHAUISKAIHX K PAa3IMYHBIM KJIaccaM
ITpupoaHbIe HCTOMHUKH YTIEBOAOPOAOB:

14 MPHUPOAHBII ra3 U NOMYTHbIE HEPTAHBIE 7.12-11.12
raspl, He(hTh U NPOAYKTHI €€ nepepaboTku
IIpuponHbie HCTOYHUKH YTIAEBOAOPOAOB: 1412

15 MPUPOAHBIN ra3 H MOMyTHbIE He(TAHbIE 18.12
rasel, He()Tb U MPOAYKTHI €€ nepepaboTKu

16 KonrponsHas paboTa no pasueny 21.12-
«Y rIeBOOPOaBI) 25.12

17 IIpenenbHbIE ONHOATOMHBIE CIIMPTHI: 28.12-
METAHOI H 3TaHoN. BonopoaHas cea3b 30.12

18 MHOroaToMHeBI€ CIIUPTHI: STHIECHIIIHKOND U 11.01-
FIMLEePUH 15.01

19 deHon: crpoeHne MONEKyIbl, HHU3HUECKHE 18.01-
U XHMHYECKHE CBOMCTBA, NPHMEHEHHE 22.01

20 Anpneruast: gopManbaerua u 25.01-
aueranbaeru. A1eToH 29.01

21 OnHOOCHOBHBIE NpeAeNbHbIe KapOOHOBBIE 1.02-5.00
KHCJIOTBl. MypaBbHHAA U YKCYCHas

22 IMpakTuyeckas pabora Ne 2. «ColicTBa 8.02-11.02




pacTBOpa YKCYyCHOH KHCIOTHI»

CreapuHOBasA H OJIEMHOBAsI KUCJIOTHI, KaK

23 NPEeCTABHTEIH BBICIINX KaPOOHOBBIX 1:(0);-
KHCJIOT

24 Mpina KaKk CONHU BBICIIUX KapOOHOBBIX 24.02-
KHCJIOT, UX MOIOLLee OeHCTBHE 26.02
CrnosxHble 3pUpBI KaK MPOU3BOAHbIE

25 KapOOHOBBIX KHCIOT. ['HAPONN3 CNOKHBIX 1.03-5.03
3¢upos

2% JKuper: runponus, npuMeHeHue, 0.03-12.03
fuonoruueckas posb JKHPOB
VrneBonsl: COCTaB, KIaCCHPUKALUA. .

27 BaxxHelluKe npeACTaBUTENU: TIIOKO3a, 19.03
dpykTO3a, caxaposza

28 Kpaxman 1 He0/103a KaK IPHPOIHbIE 22.03-
MOJTHMEPbI 26.03
KonrposbHas pabora no pasneny

29 «Kucnopoaconepxamme voprannqecxne 5.04-9.04
coenuueHusy/ Beepoccuiickasn
npoBepouHas pabota
O01was xapakTepUCTHKa a30TCOOSPIKALLHX 15.04-

30 OpraHUYeCKUX COeIUHEeHHI / 16.04
Bcepoccuiickas nposepouHas paborta

. . 19.04-

31 AMUHBI: METHJIAMUH H aHWJIHH 5204
AMHHOKHCIIOTH Kak am$poTepHble 26.04-

32 OpraHuvecKue COeIMHEHHS, UX 30.04

Ouonorudeckoe sHadeHue. [TenTuabl




benku kak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COSIHHEHUA

(OCHOBHbBIE MOHATHA XHMHH

. 4.05-7.05
BbICOKOMOJ'IeKy.HﬂprIX COCAHMHECHHU
OcHOBHbIE METOABI CHHTE3a e

4 BbICOKOMOJNEKYJIAPHBIX COSAMHEHHI. ) 4' 05

Hnacrmaccm, Kay4YKH, BOJIOKHA

OBIIEE KOJMYECTBO YACOB ITO
MPOT'PAMME




11 KIACC

Ne

n/n

Tema ypoka

KonnuecTBo 9yacos

Kourpoabnsbie

Bcero
padoTn

IIpakTH4ueckue
padoTer

dara
H3YYEHHS

JNEKTPOHHDIE
nugposbIe
o0pa3oBaTe/ibHbIe

pecypent

XUMHYECKHH 3/IEMEHT. ATOM. DJIeKTPOHHAA
KOH(Urypauus aTOMOB

1.09-4.09

IMepuoayueckuii 3akon u Ilepuomuyeckas
cHcTeMa XHMHYeCKHX saeMenTos 1. K.
Menneneea, HX CBA3b C COBPEMEHHOI
TeopHel CTPOeHHs aTOMOB

7.09-11.09

I

3aKOHOMEPHOCTH H3MEHEHHs CBOHCTB
XMMHYECKHX 3JIEMEHTOB U MX COSAHHEHHIA Mo
rpynnaM 1 nepHoaam. 3HaueHHe
NEPUOAHYECKOTO 3aKOHA H CHCTEMBI
xummuueckux 3neMenTos /I 1. Menneneesa B
Pa3BHTHH HAYKH

14.09-
18.09

CtpoeHue BerecTsa. XHMHYECKas CBA3b, €€
BUABL, MEXaHNU3MbI 00pa3oBaHus
KOBAJIEHTHOH cBA3U. BonoponaHas cBsA3b

21.09-
25.09

BaneHTHOCTb. DJeKTPOOTPHLATENbHOCTD.
CreneHpb okuciaeHus. Beuectsa
MOJIEKYJIAPHOTO H HEMOJIEKYJIAPHOTO
CTPOEHHS

28.09-2.10

ITonsaTHE O AUCNIEPCHBIX CHCTEMAX.
HcTHHHBIE H KOJUIOHHBIE PACTBOPDI.
MaccoBast 10151 BEIECTBA B PaCTBOpPE

5.10-9.10




Knaccugukauus 1 HOMEHKNaTypa

HEOpraHu4ecKux coeanHeHuil. I'eneruyueckas 12.10-

7 CBSI3b HEOPraHUYECKHX BELIECTB, Pa3JIMYHbIX 16.10
KJIACCOB
Knaccudukanus XHMUYECKUX peakLuii B
HEOPraHMYECKOH H OPraHU4eCKOH XHMHH. 16.10-

8 3aKOH COXPaHEHHs MacChl BELLECTB; 3aKOH 23.10
COXPaHEHHS H MpeBpaLleHHs 3HePTHU NPU
XUMHYECKHUX PeaKLHIX

9 Cxkopoctb peakuyn. OOpaTHMbIE peakLiH. 11611
XHUMHYECKOE paBHOBECHE
IMpaxTuueckas pabora Ne 1. «Bnusinue

10 pa3auyHeX (aKTOPOB HA CKOPOCTh 9.11-13.11
XHMHYECKOH PEaKLIHH»
DnexkTponuTtideckas auccounauus. [lonsatue

1 0 Bo#OpoAHOM nokasatene (pH) pactsopa. 16.11-
Peakunu HoHHOro ooMeHa. ['uoponus 20.11
OpraHUYeCcKUX U HEOPraHW4eCKHUX BELIEeCTB
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE I

12 peakuyn. [Tonarue o6 snexrponuse 2711
PacIIaBOB U PACTBOPOB COJIEH

13 Konrponbhas pabora no pasneny 30.11-4.12
«Teoperuueckre OCHOBBI X UMHH»
Mertannel, ux nonoxkeHue B [lepuoandeckoii
cucTeMe XUMHuYeckux sneMenTos . 1.

14 MeHpaeneeBa 1 OCOOEHHOCTH CTPOEHHS 7.12-11.12

aTomoB. O0wmue ¢pusHYeCKHe CBOHCTBA
METAJLIOB




15 Crnaebl METaLIOB. DNeKTPOXUMHYSCKHI Pl 14.12-
HANpsKEHHI METAJNIOB 18.12
XUMHYECKHE CBOHCTBA BAaXKHEHIIIHX 112

16 METAJUIOB (HaTpHH, KaJMH, KanbLUi, MarHui, _—
ANOMUHUN ) H UX COSIHHEHHH

17 XHUMHUYECKHE CBOICTBA XpOMa, MEAH U UX 28.12-
COeIHHEHHHH 30.12

g XUMHYECKHE CBOHCTBA LIMHKA, XKEJIe3a U UX 11.01-

: COeTHHEeHH 15.01
IMpakTuueckas pabora Ne 2. "Pemenne 18.01-

19 3KCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe 22:01
«Metamnb»"

Hemetannbl, UX nojokeHue B

20 Ilepuoanyeckoii cucTeMe X UMUYECKHX 25.01-
snemeHToB [l 1. MeHneneena 1 29.01
0cOOEHHOCTH CTPOEHHS aTOMOB
Du3nuyecKue CBOHCTBAa HEMETAILIOB.

21 ANIOTPONHUA HEMETAILIOB (Ha MpHMepe 1.02-5.02
KHCI0pOAa, cepel, pocdopa u yriaepona)

2 XHMquCKPie CBOWCTBA rajJlOreHOB, CEPbl H UX e
COeIUHEHH I

” XuMH4YeCKHe CBOICTBa a30Ta, Pocdopa u ux 15.02-
COeMHEeHHH 19.02
XUMH4ECKHE CBOHCTBA yIiepoaa, KPEMHHS U 24.02-

24 UX COeHHEHHH 26.02

25 Hpnmeﬂemie Ba)KHEILINX HEMETANJIOB H HX S0%E 03
COeqUHEeHHIT

26 OG6o0eHNe H cHCTeMaTH3aLuA 3HaAHUH 1O 9.03-12.03




TeMe «Hemeramnb». Borunenenus no
YPABHEHHSAM XMMHYECKHX PEAKIHH H
TEPMOXHMHYECKHE PACUETHI

IMpaxTuueckas padora Ne 3. «Pemenune

27 IKCIEPUMEHTAIBHBIX 337184 10 TeMe 1 1 1>.03-
"HemeTaysr"» 19.03
3 KonrponbHasg padora no remam «MeTanibi» 1 22.03-
1 «HemeTanab» 26.03
29 Heoprannueckue H OpraHH4YeCKHe KHCJIOTHL. 1 S nas 01
Heoprannueckue u OpraHH4YeCKHe OCHOBAHUSA
AMQOTEPHBIE HEOPTAHHYECKHE H
30 opraHuveckue coenvHeHus. I'eneTnueckas 1 12.04-
CBS3b HEOPraHWUECKHX H OPraHHYECKHX 16.04
BELUECTB
Ponb xuMuH B obecneueHH SKONOrHYecKoH, 19.04-
31 SHEPreTU4eCKOi H MUIIEBOH 0€30MacHOCTH, | 5 3: 04
Pa3BUTHU MeAHLHHbI
IMpeacrasnenns 06 0OMmMUX HAYHHbBIX 26.04.
32 NPUHIMIAX MPOMBILIIEHHOTO NOTY4EHHA 1 30.04
Ba’KHEIIINX BELIECTB
33 Yenoeek B MUpeE BELIECTB U MaTepHUaIOB | 4.05-7.05
R 11.05-
34 XUMHA H 300pOBbe YEJIOBEKA 1 .
OBIIEE KOJUYECTBO YACOB ITO 14 3

MPOrPAMME







IPOBEPSEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHHSA
OCHOBHOMH OBPA3OBATEJIBHOM [IPOI'PAMMBI

10 KVIACC

Kon
npoBepsieMoro
pe3yabTaTa

IIpoBepsieMble NPEAMETHDBIC PE3YAbTATHI OCBOCHHSA 0CHOBHO#H
00pa3oBaTeIbHOMH NPOrpaMMbl CpeaHero ofmero ofpasoBanns

1

Teoper HYCCKHE OCHOBBI opraHuquKoﬁ XHMHH

1.1

CdopMHUpOBaHHOCTE TMPEOCTaBACHHI O XHUMHYECKOH COCTaBistoei
eCTEeCT BeHHOHa}"-lHOﬁ Kapr‘I/IHbl ana, pOJ'IH XHMHH B IIO3HAQHHH
ABJNIEHHII mpupodbl, B (OPMHPOBAHMH MBIILJEHUA W KYJbTYpPBI
JHYHOCTH, €€ (PYHKLMOHANBHOH TIPAMOTHOCTH, HeoOXomumoil uis
peLIeHHs] NPAKTHYECKHX 3a7ady W JKOJOTrHueckd OOOCHOBAHHOTO
OTHOLLEHHS K CBOEMY 3A0POBBIO M MPHPOAHOH cpene

1.2

BnaneHne cHCTeMOH XHMHYeCKHX 3HAHHH, KOTOpPas BKJIIOHAET:
OCHOBOIIOJIAraroLIHe MIOHATHA (Monexyna, BaJICHTHOCTB,
3NEKTPOOTPHLATENIBHOCTb, CTENEHb OKHCICHHS, XHMHYECKAs CBA3b,
MOJb, MOJApHAasd Macca, MOJIAPHbI OOBEM, YINEPOOHbIH CKeJeT,
(yHKUHOHaNbHasA  Tpymna,  pagukal,  H30MEpHsA,  M30MeEpHI,
FOMOJIOTHYECKHH pAf, TOMOJOTH, YINIEBOAOPOABbL, KHCIOPOA- H
a3oTcolepiKalllie COeAMHEHHs, OMONOTHYECKH AKTHBHbIE BELIECTBA
(yrneBonpl, XHpbl, OENKH), MOHOMEp, MONHMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJIAPHbIE COCAHHEHHA), TEOPHH M 3aKOHBI (Teopus
XHMHYECKOTO CTPOEHHS OpraHHYeckHX Bellects A M. Bbyraeposa),
3aKOHOMEPHOCTH, CHMBOJIHMECKHH f3BIK XHMHH, (DAKTOJIOTHYECKUE
CBEMICHHA O CBOICTBAaX, COCTaBe, MNOJAy4eHHH U Oe30macHOM
MCMONb30BAHMH ~ B@KHEHIUMX HEOPraHHYeCKHX M  OpraHHYeCKHX
BEIECTB B OBITY H NMPAKTHYECKOH AEATENBHOCTH Y€JIOBEKa

1.3

CdopMUpOBaHHOCTD YMEHHMH BBIABIATH XapaKTepHble MPH3HAKU
T[MOHAT! Hﬁ, )’CTaHaBJ'IHBaTb Hx B3aHMOCBS3b, HCNIOJIB30BATH
COOTBETCTBYIOILME TOHATHA MPH OMHCAHHH COCTaBa, CTPOCHUA U
npeBpaLleHui OpraHuUecKuX CoeqHHEeHNH

1.4

¢hOpPMUPOBAHHOCTh YMEHHI MCMONb30BATh XUMUYECKYI) CHMBOJIMKY
IV COCTaBJIEHHS MOJIEKY/SIPHBIX W CTPYKTYPHBIX (Pa3sBEPHYTOI,
COKpaLI€HHOHM) (OpMyJ OpraHHYeCKHX BEIIECTB M YpaBHEHHId
XUMHUYECKUX peakUui, H3rOTaBJIMBAaTh MOJENH MOJIEKYJ1 OPraHMYECKHX
BELIECTB /15l HIUTIOCTPALMH HX XHMHYECKOro U MPOCTPAHCTBEHHOTO
CTPOeHHs




1.5

CdopMHUpOBaHHOCTE  YMEHHI  yCTaHAaBNHBaTh  IPUHALJIEKHOCTb
U3YYEHHBIX OPraHUYeCKHX BELIECTB 10 MX COCTaBYy U CTPOEHHK K
ompenenéHHOMY Kiaccy (rpymnme) coeguHeHHi (YrJeBOOOpOIbI,
KHCJIOPOA H a30TcoACpkalue COCAHHCHHS, BBICOKOMOJICKYJISIPHBIC
COeIUHEHHA), JaBaTb WM  Ha3BaHHA MO  CHCTEMATHYECKOU

HoMeHknaType (IUPAC)

1.5

CdopMHpPOBAHHOCTD YMEHHS ONMpPENENATb BHIABl XHUMHUYECKOH CBA3U B

OpraHU4eCKUX COEAHHEHHAX (OAMHApHbIE U KPAaTHBIE)

1.6

CopMupoBaHHOCTE  YMEHHS TNPHMEHATH. [OJIOXKEHUS  TEOPHH
CTPOEHHS OpraHHyeckux BewlecTB A.M. Bytmepopa i oOwsicHeHHS
3aBUCHMOCTH CBOMHCTB BEINECTB OT UX COCTaBa H CTPOEHHA; 3aKOH
COXPAHEHHs MACChI BEIECTB

Yrneponoponsl.  Kucnoponconepkamue M a30TCOAepIKaLue
OpraHU4YeCKHe COeAMHEeHHs. BEICOKOMOIEKYISIPHBIE COSAUHEHUA

2.1

C¢dpopMUPOBaHHOCTE YMEHHIl TNPUBOAMTL TPUBHAJbHbIE HA3BaHUS
OTAENbHBIX OPraHHYECKHX BEIUECTB (JTU/IEH, MPOMIWIEH, ALETUIIEH,
STUJACHIIMKONb, TNHLUEpHH, (eHon, (opManbierus, aueTanbaerin,
MypaBbHHAs KHCJIOTA, YKCYCHAasd KHCJIOTAa, OJIGHHOBAas KHCIIOTA,
CTeAPHHOBAs KHCJIOTA, TNIKKO03a, (PPyKTO3a, KpaxMal, LEeNIHJIo3a,
TJIMLIHH )

2.2

CdopMupoBaHHOCTE YMEHHIl XapakTepPHU3OBaTb COCTaB, CTPOEHHE,
¢dusHYecKkHe W XMMHYECKHE CBOICTBA THMHYHBIX MpeOCcTaBUTeNeH
Pa3IMYHBIX KJIACCOB OPraHHMECKHX BEINECTB (METaH, 3TaH, JTHJIEH,
nponuieH, aueTwieH, OyramueH-1,3, merunOyramueH-1,3, OGeHzodn,
METAHOJI, 3TAHOJ, STUJIECHTNHKONb, TIMLUEepPHH, (PEeHON, aueTanbaerua,
MypaBbUHAs M YKCYCHAs KHCIJIOTBI, IVIKOKO3a, KPaxMaJ, LEJUIKJIO3A,
aMHHOYKCYCHas KHCJIOTa)

2.3

CdopMHpOBaHHOCTE YMEHHS HIUTIOCTPUPOBATb TI€HETHHYECKYH) CBSI3b
MeXIOy  THNWYHBIMH  MPEANCTAaBUTENSAMH  PasiuYHBIX  KIACCOB
OpraHH4YECKHX BELIECTB YPAaBHEHUAMH COOTBETCTBYIOIUHX XMMHYECKHX

pPeaKLMii C UCIIONB30BAHHEM CTPYKTYPHBIX (PopMy

24

CdopMupoBaHHOCTE  YMEHUA XapaKTepH30BaTh MCTOYHHKH
YIJIEBOAOPOAHOrO ChIphs {He(Th, NPHPOAHBIIL a3, yrojb), CnocoObl HX
nepepaboTKH U MPAKTHYECKOE NPHMEHEHHE NPOAYKTOB nepepaboTky

XUMHS H KU3Hb. PacuéThl

3.1

CdopMUpoBaHHOCTb YMEHHIA BIaAeTb CHCTEMOI 3HaHUH 00 OCHOBHBIX

METOAAX HAYUYHOr'O NO3HAHHS, UCHOJB3YCMbIX B XHMHHU IIPH H3YYCHHUH




BEIIECTB M XHMHYeCKMX sBIeHHI (HaOnomeHWe, H3MepeHue,
IKCTIEPUMEHT, MOJIeJIHPOBAaHHE), HCTIONB30BATh CUCTEMHBIE
XUMHUYECKUEe 3HAHUA AN MNPHHATHS pElIeHHd B KOHKPETHBIX

AKH3HCHHBIX CHTYAlLHAX, CBA3AHHBIX C BCILUECTBAMH 1 HX NPHMCHCHHCM

32

CopMUpPOBaHHOCTE  YMeHHiT CcOONIOmaTh MpaBHNa MONB30BAHMUS
XMMHYECKOH MNocynoil u JjgabopaTopHeiM 00OpPYHOBAHHEM, a TaKXKe
npaBmla 06pa].llel'll/lﬂ C BCLICCTBAMH B COOTBCTCTBHH C I/IHCprKLIHHMI/I
MO BBIMOJHEHHIO NaGOPaTOPHBIX X UMHYECKHX OIMBITOB

33

CopMupoBaHHOCTE YMEHHH MIIAHUPOBATH H BBITIOJIHATE X HMHUYECKHIH
SKCMEPUMEHT (TpeBpalleHN A OPraHHYeCKHX BEILEeCTB MK HarpeBaHHH,
TMONYYEHHE 3THIEHA H H3YUeHHE ero CBOHCTB, KAY€CTBEHHBIE PEAKLIHU
OPraHHYeCKHX BEIIEeCTB, JeHaTypanusa OeNkoB NpU HarpeBaHHH,
LIBeTHbIE pEaKLHM OENKOB) B COOTBETCTBHM C MNpPaBUJIAMH TEXHUKH
OesonmacHocTH mpu obpamieHHH ¢ BeLECTBaMH U nabopaTOPHBIM
000pyIOBaHUeM; NPenCTaBIATh pe3yabTaThl XHUMHYECKOTO
SKCTepuMeHTa B (QopMe 3amHCH ypaBHEHHH COOTBETCTBYIOLIMX
peaximii H opMyTHPOBATh BBIBOABI HA OCHOBE 3THX Pe3yJIbTaTOB

34

CdopMupoBaHHOCTb YMEHHIT MPOBOOUTH BEIYUCIEHHS MO X UMHYECKUM
YPaBHEHUsIM (MacChl, 00BEMa, KOJMUECTBA MCXOMHOIO BELIECTBA HJIH
MPOAYKTA PEAKUUH MO U3BECTHBIM Macce, 00BbEMY, KOMMUECTBY OJHOTO
U3 HCXOAHBIX BELIECTB WIIH MPOAYKTOB PEAKLHH )

35

CopMHpOBaHHOCTD YMEHHIi KPHTHYECKH aHANH3HMPOBAaTh
XMMHYECKYI0 HH(pOPMALHIO, MOJYy4aeMyl0 W3 PpasHbIX HCTOYHHKOB
(cpencra MaccoBoii nHpopmanuy, cetb HHTEpHET M ApyrHe)

3.6

CdopMupoBaHHOCTE yYMeHHIT co0monaTh NpaBHIa SKOJOTMYECKH
HemecoodpasHoro noseneHus B OBITY U TPYAOBOH NEATENBHOCTH B
LeNSX COXPaHeHHS CBOero 3H0pPOBbA W OKpY:KaloLlell NpupomHOii
cpeapl, OCO3HABATh ONACHOCTH BO3£leﬁCT BUA Ha JXHBbIC OpPraHH3MBbI
ONPENEIEHHbIX OPraHHYeCKHX BEILIECTB, MOHHMAs CMBICH MOKa3aTesst
IMAK (npenenbHO AOMYCTHMON KOHLUEHTpAUHM), TMOACHATb Ha
npuMepax CrnocoObl YMEHBIUEHHS H MPENOTBPAIIEHHS HX BPEIHOTO
BO3IIEIiCTBHS Ha OpraHH3M 4Y€JI0BCKa

11 KJTACC

Kon
NpoBEPsAEMoOro

IIposepsiembie MpeAMETHBIC PE3Y/1bTAThI 0CBOCHHS OCHOBHOH
ofpa3oBaTeLHOH MPOrpaMMbl CpegHEro 00mero oGpa3oBanus




pesyabTaTa

1

Teopemqecm/le OCHOBbI XMMHWH

1.1

Bnagenne cHcTeMOil XMMHYECKHX 3HAHWH, KOTOpas BKJIOYaeT:
OCHOBOIOJIATAKIIME  MOHATHA  (XMMHUYECKHH  3JIEMEHT,  aToM,
INEKTPOHHASA 00OJIOUKA aTOMA, S-, P-, d=3JIEKTPOHHBIE OPOHTAIH aTOMOB,
HOH, MOJIeKYJa, BaJICHTHOCTb, 3JIEKTPOOTPHLATENBHOCTb, CTEMNeHb
OKHCJICHHS, XHUMHYECKAsd CBA3b, MOJIb, MOJAPHAA MAacCa, MOJISIPHBIH
O0BEM, KpUCTANIHUECKasd pelléTka, THMBI XHMHYECKUX peakLui
(OKHUCNUTENbHO-BOCCTAHOBHTENbHBIE, 3K30- H  SHAOTEPMHYECKHE,
peakuHMH HOHHOTO OOMEHa), pacTBOp, IEKTPOJMTHI, HE3IEKTPOIUTHI,
SNEKTPOJUTHYECKAasd  OHCCOUMALMA, OKHCIUTENb, BOCCTAHOBUTENbD,
CKOPOCTh XMMHMHECKOH PeakuMH, XHMHYECKOE PaBHOBECHE), TEOPHH H
3aKOHBI (TEOPHsI JNEKTpONUTHUeCKoH muccormanmy, [lepuonmueckuii
sakoH I . MeHneneesa, 3aKOH COXpaHEHHUsA Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHI A3bIK XUMHH, (PaKTONOIHYECKHE CBEASHHA O CBOICTBAX,
COCTaBe, MONy4eHHMH H Oe30MacHOM HCMONB30BAHHM  BaKHEHLIMX
HEOPraHW4eCKHX BeIIeCTB B ObITYy W MpPaKkTUYeCKOH HeATeNbHOCTH
4EJIOBEKA

12

ChopMHPOBAaHHOCTb YMEHHI1 BBIABIATHL XapakTepHble NPH3HAKH U
B3aHMOCBS3b HM3YYEHHBIX MOHATHIL, NPUMEHSTh COOTBETCTBYIOLIHE
MOHATHA TMpU OINHCAHHKM CTPOEHHS U CBOHCTB HEOPraHM4eCKHX
BEILECTB M WX MpeBpallieHHii; BbIABNATb B3aHMOCBA3b XHUMHYECKHX
3HAHHUH c HOHATHAMH % NPeaCTaBIeHHSIMU APYrHX

C€CTCCTBCHHOHAYYHBIX NPEOMETOB

Bnaneuue OCHOBHBIMH METOAAMH HAYYHOI'O IIO3HAHHSA BEIICCTB U
XHMHYECKHX sABNeHuH (HaOmomeHue, H3MepeHHe, OSKCIEePHMEHT,
MOZIETHPOBAHHE)

1.4

ChopMHPOBaHHOCTb YMEHHIl ONpeneniaTb BAJEHTHOCTb W CTeNeHb
OKHCJIEHUS XHMHUYECKHUX OHJIEMEHTOB B COCOHHEHUAX pa3iM4HOro
cOCTaBa, BHJT XHMHYECKOH CBfA3H  (KOBaJICHTHas, UOHHAA,
MeTaJJIHYecKasA, BOOOPOAHAA) B COSOMHEHHSX, TUIM KPUCTAJUTHYECKO
PEeLIETKH KOHKPETHOrO BeLIECTBA (aTOMHAsA, MOJIEKYJISpHAsl, HOHHAA,
METAJTHYECKAA)

1.5

CdhopMHPOBAaHHOCTL YMEHHI ONpENeNATh XapaKTep Cpelbl B BOAHBIX

PacTBOpPAX HCOPraHNM4€CKHX coeduHEeHUH

1.6

ChopMHPOBAHHOCTE  YMEHHS  KJIaCCUPHUMPOBATH  XUMHYECKHE
peakLMu MO pasiu4HbIM MpU3HAKaM (YHCNY U COCTABy pearupyroLIux
BEILECTB, TerUIOBOMY 53(QdekTy peakuuH, H3MEHEHUIO CTereHeil




OKHCJICHHWS  SJIEMEHTOB,  OOpaTHMOCTH  peaKUuH,  Y4acTHIO
KaTajH3aTopa)

1.7

ChopMHpPOBAaHHOCTb YMEHWH  COCTABNATb YPABHEHHS  peakLHii
Pa3MYHBIX THUIOB, NOJHBIE U COKPAILUEHHBIE YPAaBHEHHsS PEaKLMH
HOHHOTO 0OMEHA, YUUTBIBasA YCIOBHA, MPH KOTOPBIX 3TH peakulH UayT

A0 KOHIa

1.8

CdopMHpPOBaHHOCTb YMEHHH MPOBOOUTH peakUWH, NMOATBEPKOAIOILNE
KAaYeCTBEHHbII COCTAaB  pa3JMUHBIX HEOPraHWYECKHX  BELIECTB,
pacrno3HaBaTh ONBITHBIM NMYTEM HOHBI, MPUCYTCTBYIOL(HE B BOJHBIX

PACTBOpPaAxX HCOPraHM4€CKHX BCLUCCTB

1.9

ChopMHPOBAaHHOCTb YMEHHIH PacKpPbIBATH CYLIHOCTb OKHCIHTENBHO-
BOCCTAHOBHTEJbHBIX peakuuii MOCPEACTBOM COCTABNEHHSA
3JeKTPOHHOrO DaNaHca THX peaKLii

1.10

ChopMHPOBaHHOCTb YMeHHH OODBACHATE 3aBHCHMOCTb CKOPOCTH
XHMHYECKOI peakLluy OT PasNHYHbIX (PaKTOPOB

ChopmupoBaHHOCTL  yMeHMH  OOBACHATL  XapakTep  CMeLIEeHHS
XHMHYECKOTO PABHOBECHA B 3aBHCHMOCTH OT BHEIUHEro BO3AEHCTBHA
(npunnun Jle [larense)

OO1as 1 HeOpraHHYeCKas XUMUsA

2.1

ChopMHPOBaHHOCTh YMEHHI PacKpbIBaTh CMBICA IlepHOAHYEcKOro
3aKOHa PINGS MeHgeneepa U JE€MOHCTPHPOBATD ero
CHCTEMATH3HPYIOIYK),  OOBACHUTENBHY) U HPOTHOCTHYECKYH)
byHKIMH

2.2

CdopMHPOBaHHOCTb YMEHHI XapaKTEPH30BATh NEKTPOHHOE CTPOCHHE
aTOMOB XHMHUYECKMX 37eMeHTOB 1-4 mnepuogos Ilepnoandeckoit
CHCTEMbl XHMHUeCKMX 3neMentoB [ M. MeHneneepa, HCNoab3ys
NOHATHA «S-, p-, d-3N€KTPOHHBIE OpOUTAIM», «(IHEPreTHUECKUE
YPOBHH»,  OOBACHATb  3aKOHOMEPHOCTH  HM3MEHEHHS  CBOICTB
XHMHYECKHX 3JIEMEHTOB M MX COCOUHEHHI Mo mepHojaM W rpynmnam

INepuonuueckoil CHCTEMBI XUMHYECKHX 1eMeHTOB [ . Menneneesa
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ChopMHPOBAaHHOCTb YMEHMH XapaKTepH30BaTb (OMHCHIBATH) OOLLHE
XHMHYECKHE CBONHCTBA HEOPraHHYECKHX BEILECTB PA3JIMMHBIX KJIACCOB,
NMOATBEP:KOATh  CYLIECTBOBAHHME  TIeHETHYECKOH  CBA3H  MEXAY
HEOPraHUYeCKUMU BEIIECTBAMH € NOMOIIBK)  YPABHEHHI
COOTBETCTBYIOLIHX XHMHYECKHX peakLuii

24

ChopMHPOBaHHOCTH ~ YMEHHWIl  YCTAHABIMBATH  IPHHAJNIEXKHOCTD

HEOPraHNM4Y€CKUX BCLUCCTB MO HMX COCTABY K onpenenéﬂﬂomy Klaccy




(rpynne) coenuHeHUH (MPOCTbie BELIECTBA — METANUIBI H HEMETAJUIBI,

OKCH/IbI, OCHOBAHHSsI, KHCJIOTHI, aM(OTEPHBIE THAPOKCH/IbI, COJIH)

2.5

CopMHPOBAaHHOCTb YMEHHI MCMONB30BaTh XMMHUYECKYIO CHMBOJHKY
sl COCTaBJICHHs (POPMYJN BELIECTB M YPABHEHHH XHMHYECKHX
peakuuii, cucreMatuueckyro HoMeHKIaTypy (IUPAC) u TpuBHaNbHbIE
Ha3BaHMsl OTAEJIBHBIX HEOPraHH4YeCKHX BEIeCTB {yrapHbiil ras,
VIVIEKUCHIBIH Ta3, aMMHaK, raléHas H3BECTb, HErall€Hasi H3BECTh,

NUTbEBasA COAA, MUPUT U APYTHE)

2.6

ChopMHPOBaHHOCTb YMEHHIl XapaKTepH30BaTh {ONMHCBHIBATH) OOLIHE
XHMHYECKHE CBOHCTBA HEOPraHHYECKHX BELLECTB Pa3JIHYHBIX KJacCOB,
NOATBEPXKAATh  CYLECTBOBAHHE  TIEHETHYECKOH  CBA3H  MEXAY
HEOPTraHUYECKUMHU BELIECTBAMH v MOMOIIBE ypaBHEHUH
COOTBETCTBYIOLIMX XHMHYECKHX peaKLHH

2.7

ChopMHPOBaHHOCT YMEHHH IJIAHHPOBATH U BBIMOJIHATH XMMHYECKHIA
JKCTIEPHMEHT (pa3nokeHHe IepOKCHIAa BOAOPOAA B MNPHUCYTCTBHH
KaTaJH3aTopa, ONpeNesIieHHe CPeibl PACTBOPOB BEINECTB C MOMOIIBH
YHHBEPCAJIbHOTO WHOMKATOpa, BJHSHME pas3fiHuHBIX (akTopoB Ha
CKOPOCTb  XMMMYECKOH peakLHM, peakLMH HOHHOTO o0OMeHa,
Ka4ueCTBEHHbIE PEAKLNH Ha Cyib(aT-, KapOOHAT- U XJIOPUA-AHHOHBI, HA
KaTHOH aMMOHHsA, pelleHHe 3KCMEPHMEHTaNbHBIX 3adJay MO TeMaM
«MeTtanab» u «HemeTannb») B COOTBETCTBHH ¢ MPABUJIAMH TEXHHKH
OezomacHocTH mnpu OOpamieHHM C BemecTsaMu M J1abOpaTOpHBIM
obopynoBaHHEM, NpencTaBIATh pe3yJbTaThl XHUMHYECKOTO
JKCnepuMeHTa B (OpMe 3amHCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMynHpOBaTh BHIBOLBI HA OCHOBE 3THX Pe3yJIbTaTOB

2.8

ChopmHpoBaHHOCTE  yMeHHil coONMOAaTh NpaBiiIa  NOJIb30BAHHA
XHMHYECKOH mocynoil u nabopaTopHeiM OOOpYAOBAHMEM, a TaKkKe
npaeuna 0OpalleHHs ¢ BEILECTBAMH B COOTBETCTBHU ¢ MHCTPYKLHAMH

1O BBIIOJIHEHHIO JTAOOPATOPHBIX XHMHYECKHUX OMNbITOB
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ChopMHpPOBAaHHOCTb ~ YMEHHMiIl  XapakTepu3oBaTb  XHMHYECKHE
OPOLIECCH], JIOXKAIHE B OCHOBE NPOMBIILJIEHHOTO TMOJYYEHUS CePHOMH
KHUCJIOTBI, aMMHaKa, a Takke cPopMHPOBaHHOCTH MpeACTaBleHUH 00
o0WKMX HAayyHbIX TMPHHLUMIAX M  SKOJOTHYECKHUX  mpobiemMax

XHMHYCCKOTr'o rnMpoOH3BOACTBA

XUMHUA U KHU3Hb. PacuyéThbl

3.1

ChOpMHPOBAHHOCTh TPEACTABICHHH O XHMHUYECKOH COCTaBJISIOLIEH

eCTeCTBeHHOHaY‘lHOﬁ KapTHHBI MHpa, pOJM XHMHH B TMO3HAHHH




ABNEHWH npupodbl, B (HOPMHPOBAHHH MBILJIEHHS H KYJbTYPBI
JUYHOCTH, €€ (YHKLHMOHANBHOH TIpPaMOTHOCTH, HeOoOXOAMMON nns
pelIeHus] NPAKTUYeCKHX 337a4 H JKOJOrH4YecKH OOOCHOBAHHOIO

OTHOILIEHU K CBOEMY 30POBbIY H IPHUPOIHON cpene

3.2

CdopMHpOBaHHOCTD yYMEHHI KPUTHYECKH aHANU3HUPOBaTh
XUMHYECKYI0 HHGOPMALUK), TMONYYaeMYyK M3 Pa3HBIX HCTOYHHKOB

(cpeacTBa MaccoBOH KOMMyHHKaluH, ceTb IHTEpHET M npyrue)
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ChopMHpPOBaHHOCTb YMEHHI cOOMIONATE MpaBWIa SKOJOTHYECKH
nenecoobpasHoro noeeneHus B OBITY M TPYAOBOH NESTENLHOCTH B
HeNsAX COXPAaHEHHSA CBOErO 3/I0POBbA U OKPYXKAKINEH NPUPOIAHOM

cpenbl

N
&

Oco3HaBaTb  OMACHOCTb  BO3JACHCTBUA HAa OKHBbIE OPraHH3MBbI
ONpeneNnéHHbIX BELEeCTB, MOHUMasA cMblcn nokasarens I[TAK, noscHATb
Ha MpHMepax CrnocoObl YMEHBIIEHHA U NPEAOTBPALISHHS HX BPEIHOIO
BO3JEHCTBHUA Ha OPraHH3M Y€JIOBEKa

3.5

ChopMHpOBaHHOCTb ~ YMEHHiHl  TMPOBOAHTb  BBIYHCIEHHA €
HCIIONB30BAHHEM TOHATHS «MAaccOBasi [OJI1 BELIECTBA B PacTBOpPE»,
OOBEMHBIX OTHOLIGHUH Tra3oB NMpPH XHMHYECKHX PEeaKLHSIX, MAacchl
BeLeCTBa MM O00BéMa rasoB M0 H3BECTHOMY KOJIHYECTBY BELIECTBA,
macce Wi O0BéMy ONHOTO U3 Y4YacTBYHOIUMX B PEAKLHMH BEIIECTB,
TemnoBoro 3¢¢dexra peakHH Ha OCHOBE 3aKOHOB COXPAaHEHHS MacChl
BELLECTR, [PEBPALIEHNS H COXPAHEHHs! YHEPrHU




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHHA

10 KJIACC

Kon

IIposepsaembiii 31eMEHT COAEPKAHNA

1

TeopeTnueckne OCHOBBI OPraHUYECKOH XUMHH

1.1

IIpenmMer opraHHYecKOH XMMHH: €€ BOSHUKHOBEHHE, Pa3BHTHE H 3HAYEHHE B
MOJYYEHUH HOBBIX BELIECTB H MaTepHasnoB. TeopHS CTPOEHHS OpPraHHYECKHX

coenuHeHuii A M. Byrneposa, €€ OCHOBHBIE NTOJIOKEHHUS

1.2

CTpykTypHble (GOpPMYJBl OpraHM4YeCKHUX BelecTB. [ OMONOrHSA, H30Mepus.
XuMHYecKasi CBA3b B OPraHHYECKHX COeIHHEHHAX — OAMHAPHBIE H KPAaTHbBIE
cessu. [IpeacraBnenue o knaccu(prkayu OPraHUYMECKHX BEIECTB

HoMeHKknaTypa OpraHU4ecKHX COeOUHEHUH (CHCTeMaTH4ecKas) U TPHUBHAJbHBIS
HA3BaHMA BAKHEHIIHX NPEACTABUTENeH KIIACCOB OPraHHYECKHX BEINECTB

Yrnesoaopoasl

2.1

AJIKaHBI: COCTAB U CTPOSHHE, FOMOJIOTHYECKUIl psil. MeTaH M 3TaH — npocTeiinne
NpeACTaBUTENN AaNKaHOB. (DU3MUECKHE M XHMHYECKHe CBOICTBAa (peakLHH
3aMELIECHNA 1 FOPEHHs ), HAXOXKAEHHE B IPHPOAE, NONYHEHHE H NPHMEHEHHE

22

ANKeHBl! COCTaB H CTPOeHMe, TOMOJOTMYECKHH psfA. DTUleH H MNpONMHIeH —
NpOCTeiLINe NPENCTABHTENH ANKeHOB: (PH3HYECKHe H XHMHYECKHE CBOICTBA
(peakuuu rUAPHPOBAHUSA, TaJOTEHHPOBAHMA, THAPATALUY, OKHUCJIEHHA H
NOJMMEpPH3aLIHK), TONy4eHNe H TpUMEHeHHe
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Anxanuenbr: Oyrtamuen-1,3 u  metmnOyraauen-1,3: cTpoeHue, BakHeHuIHe
XHMHYECKHe CBOHCTBA (peaklus monumepusaluun). [lonyueHHe CHHTETHYECKOrO
Kay4yKa H PE3HHBI

24

ANKHHBL: COCTaB H OCOOEHHOCTH CTPOEHHs, FOMOJOTHYECKUH paA. AUETHIEeH —
NpOCTEHIIHH TNPEACTaBHTENb AJIKHHOB. COCTaB, CTPO€HHE, (PH3HYECKHe WU
XHUMUYeCKHE CBOICTBA (PeaKkiMu MUAPHPOBAHU, FAJIOTeHHPOBAHUSA, THAPATALHH,

ropeHus), NoNy4eHue H NpUMeHeHHe
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Apenbl. bBenson: cocraB, crpoeHue, ¢uzHuUecKHe M XHMHYECKHE CBOMCTBa
(peakuuH raloreHUpOBaHHA W HUTPOBAHUA), MOJdyueHHe U MpHuMeHeHHe. Tonyon:
COCTaB, CTpOeHHe, (Pu3NuecKHeé H XHUMHYECKHe CBoOiicTBA  (peaxkuuu
rajjoreHHpoBaHUsA W HUTPOBaHHA), MONy4eHHe W TNpHMeHeHHe. TOKCHYHOCTb
apeHoB. ['eHeTHueckas CBA3b MEXKNY YIVIEBOAOPONAMH, NPHHAIJIEKAMHUMH K

Pa3JIHYHbIM KJlaCCaM
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IMpupoaHsie HcTOUHKKH yriaepoaoponos. [TpupoaHelii ra3 u nonyTHele HePTAHBIE




rasol. Hedtp 1 €€ mpoucxoxaeHue. CriocoObl nepepaboTku He(TH: meperoHka,
KPEeKHHr (TepMHYECKU, KartajuTHueckuii), muponus. Ilponykrel nepepaborku
He(TH, HX TMpHUMEHEHHE B MPOMBILINEHHOCTH H B ObiTy. KameHHBIH yrone u

NPOAYKTHI €ro nepepaboTku

Kucnoponconepxange OpraHM4eCKHe COSHHEHNs]
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IMpenenbHbie OHOATOMHBIE CIHPTHL. MeTaHON U 3TaHO: CTpOeHHEe, PU3HUYECKHe
H XHMHYCCKHE CBOHCTBA (peaxulm C AKTHBHBIMH MeTaNINIaMH,
rajloreHOBOAOPOJaMH, TOpeHue), NMpHMeHeHHe. BomopoaHble CBA3H MeXOy
MOJIEKYJIAMH CITHPTOB. [IeHCTBHE METaHOJAa H 3TAHONA HAa OPraHU3M YeNIOBEKA.
MHoOroaToMHbl€ CIUPTHI. ITUNEHIVIMKOAL H [IHLEPHH: CTPOeHUE, Ppu3Hueckue U
XHMHYECKHE CBOMHCTBA (B3aUMOICHCTBHE CO  LICJOYHBIMH  METAJIaMH,
KA4eCTBEHHAs PEeaKkLusA Ha MHOrOATOMHbIe crupThl). JleiicTBHE Ha OpraHH3M
uenoBeka. [IpyiMeHeHHe riauuepHHa H STHICHTJIHKOMIA
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@eHOM:  CTPOEHHE  MONEKYJbl, (u3HUeCKHe H XHMHHYECKHe CBOICTBA.
Toxcnunocth penona. [IpumMenenue deHona

Anpaerunpl 1 KeToHBL PopManbaerua, aueTaNbAerua: CTPOeHUe, (PU3HIeCKHe U
XHMUYECKHE CBOHCTBA (peaKUMH OKHUCIAEHHS H BOCCTAHOBJEHHUA, KaueCTBEHHBIE
peakLHH ), MoJy4YeHHe H MPHMEeHEHHE
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OnHOOCHOBHBIE TMpedenbHble KapOOHOBbIE KHCIOTHL. MypaBbHHasA W YKCycHas
KHCJIOTBI: CTPOeHHe, (pH3HYecKHe U XHMHYEeCKHe CBOHCTBA (CBOHCTBA, OOIIHE AJIs
KJlacca KHCNIOT, peakuusa 3TepudkanyH), MOJYYeHHE H INPHMEHEHHE.
CreaplHOBas H OJ€HHOBAs KHUCJIOTHI KaK MpPeACTABHTENH BBICIUHX KapOOHOBBIX
KHCNOT. MbUIa Kak CoM BRICIIHX KapOOHOBBIX KHCJIOT, HX MOKIIEe AeHCTBHE
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CnoxxHble 5QHpbl KaK NMPOH3BOAHbIE KapOOHOBBIX KUCIOT. I'HAPONH3 CIOMXKHBIX
a¢upos. XKuper. T'nnponus xupos. Ilpumenenue xupor. Buonornueckas pons

XKHPOB
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YrneBombl: cOCTaB, KIaccHpUKALUA yrieBonoB (MOHO-, OU- H MOJUCAXapHABI).
[moxosa — npocrefimuii MOHOCaXapuA: OCOOEHHOCTH CTPOSHHS MOJIEKYJIb,
¢u3ryeckre 1 XHMHYeCKHe CBOHCTBA (B3auMoznercTrre ¢ ruapokcraoM meau(Il),
OKHCJIEHHEe aMMHa4YHbIM pacTBOopoM okcuma cepebpa(l), BoccTaHOBIEHHE,
OpoXkeHHe IOKO3bI), HAXOXKIACHHE B NPUPOJE, MPHMEHEHHe, OUONOrHYeCKas
ponb. PoTocuHTe3. PPyKTO3a KaK M30MEp IMOKo3bl. Kpaxman u uemnionosa Kak
npupoaHbie nmoauMepbl. CTpOoeHHE Kpaxmana W LEeUIosbl. Dusuyeckue H

XHMHY€ECKHE CBOICTBA Kpaxmana (FHD,pOJ]l/B, Ka4€CTBCHHAasA pC€aKLHA C I/IO,U,OM)

A30Tco,uep>l<amﬂe OpPraHH4YCcCKHE COCOMHCHHA

4.1

AMHHOKHCIOTEl KakK aM(borreprle OpPraHH4Y¢CKHE COCOHHCHUA. Puzuyeckue u

XHUMHYECKHE CBOICTBA aMUHOKHUCIIOT (Ha mpuMepe riuuuHa). buonoruueckoe




3HauYeHHe aMHHOKUCHOT. [lenTuabl
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benkd Kak MNpUPOAHBIE BBICOKOMOJEKYIApHBle coenuHeHus. IlepeudHas,
BTOPHYHAsA W TpeTHWYHAasdA CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBA O€NKOB:

TUAPOJIN3, NeHATYPALMs, Ka4eCTBEHHBIE PeaKkiiu Ha Oenku

BBICOKOMOJIEKYISIPHBIE COSAHHEHUS

5.1

OCHOBHBIE MOHATHS XHMHH BBICOKOMOJEKYJIAPHBIX COCIMHEHUH: MOHOMEp,
NOJMMED, CTPYKTYPHOE 3BEHO, CTeNeHb NMONMMePH3alli, CpeNHAsS MONEKyIIpHaa
macca. OCHOBHBIE METOAbI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAWHEHHH -—
NOJMMEPH3ALHA H ITOJIIHKOHECHCALIHS

52

DKCIEPUMEHTAIbHBIE METOABl H3YYEHHS BEIECTB H UX [PEBPALIEHHIA;
O3HAKOMJIEHHE ¢ 0Opa3LaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACE,
KayuykoB. ITony4eHHe CHHTETHYECKOTO KaydyKa H pe3HHbI

11 KVIACC

Kon

IIpoBepsieMbli JJIEMEHT CONCPRAHUSA

1

TeopeTI/I'-leCKHe OCHOBBI XHMHH

1.1

XUMH4ECKHH 35eMeHT. ATOM. SIapo aToMa, M30TONBL. JNEKTPOHHAS ODONOUKA.
DHepreTHYecKle YPOBHH, NOLYPOBHH. ATOMHbIE OPOHTAJH, S-, P-, d-3JIEMEHThI.
OcobeHHOCTH pacnpeneneHus 3JeKTPOHOB 1Mo OpOHTAMsIM B aTOMaX 3JIEMEHTOB
MePBbIX YETHIPEX NMEPUOAOB. INEeKTPOHHAS KOH(HUTYPALHs aTOMOB

1.2

IMepnoanyeckuii 3axon u Ilepnoanyeckas cucreMa xumMHyeckux nemenTtos JI .
Menneneesa. CBs3k NepHOOHYECKOro 3akoHa W Ilepuomnudeckoil cHCTEMBI
xuMHueckux sneMentop M. Menneneesa ¢ COBpeMEHHON TeOpHEH CTPOEHHS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHYECKHX 3JIEMEHTOB U
0o0pazyeMblX HMH TPOCTBIX H CJOXHBIX BEILECTB MO TIPYNNaM W MEepHOAAM.
3HaueHle NepHOAHYECKOrO 3aKOHA B Pa3BUTHH HAYKH

1.3

CtpoeHue BellecTBa. XHMHYeCKas CBA3b. BHIOBl XHMHYeCKOH CBSA3M
(xoBaNieHTHas HeMoOJNApHasA M TMONApHAs, HOHHAs, MeTanaudeckas). HoHbr
KaTHOHBI H AHHOHBL. MexaHu3Mbl 00pa30BaHUA KOBAJICHTHOI XUMHYECKOH CBA3U

(oOMeHHbII U JOHOPHO-aKUeNnTOpHbIH). BonoponHas ¢BA3b

1.4

BaneHTHOCTB. f-)nelcrpoorpnuarenbﬂocr b. CTeneHb OKUCNEHUA

1.5

BelecTBa MONEKYJNAPHOrO H HEMOJIEKYJIAPHOTO CTPOEHHS. 3aKOH MOCTOAHCTBA
COCTaBa BEILECTBA. THMbI KPUCTANIHYECKHX PELIETOK. 3aBHCHMOCTb CBOHCTBA
BELIECTB OT TUMA KpUCTAIHYecKoil pewérkH. Ilonatne o agucnepcHbIX

cucremax. VMIcTHHHBIE M KOJIOHMAHBIE pacTBOpRl. Maccosass nona BemecTsa B




pacTBope

1.6

Knaccndpmcaunx HEOPraHHYCCKUX COCIHHEHHIA. HOMCHKJ’[&Typa HEOPraHU4€CKHX
BCLICCTB

1.7

XUMHUYECKaAA peaxuus. Knaccuduxanns XUMHUYECKHX peaKkuui B
HeopraHu4eckoil u opraHu4eckod XHMHH. 3aKOH COXpaHEeHHA MacChbl BEILECTB,

3aKOH COXPAaHECHUA U NPEBPALICHHS JHOPIUH NPH XHUMHYCCKHUX PCAKIHAX

1.8

CKOpOCTh peakiyH, €€ 3aBHCHMOCTD OT Pa3JIMYHBIX (PAKTOPOB

1.9

Obparumbie peakimuyu. Xumu4eckoe pasHOBecHe. PakTOpBl, BIMAOIHE HA

COCTOSIHUE XUMHYeCKOoro pasHoeecus. Ilpunuun Jle Ilatense

1.10

Dnextponuruyeckas aucconuauusa. CunbHble n cnabeie snextponutel. Cpena
BOIHBIX PACTBOPOB BEILECTB. KHCIasA, HeliTpanbHasd, leaodHas. Peakuin HOHHOro
obMeHa

OKHMCIUTENBHO-BOCCTAHOBUTEIbHbIE pPCaKuumn

Heopranuueckas XUMHs

2.1

Hemertamnel [Tonoxenue Hemetaios B Ilepuonuueckoil CHCTEME XHMHHYECKHX
snemeHToB JI.M1. MeHneneepa H OCOOEHHOCTH CTpOeHHsA aToMoB. Pu3nuecKue
CBOHCTBA HEMETA/UIOB. AJIOTPONHUA HEMETANIOB (HA NPUMEpe KHCIOPOAa, Cepbl,
docdopa u yraepona)

2.2

XuUMH4YeCKHe CBOHCTBA BAaXHEHLINX HEMETAJIOB (TaJIoreHOB, Cephbl, a3oTa,
docdopa, yrmepoma M KpeMHHsA) W HX  COeOMHEHHH  (OKCHOOB,
KHCIOPOACONEePKALMX KHCIOT, BOAOPOAHBIX coenuHeHui) IlpumeHeHue

BAKHEHINX HEMETAJIIOB H UX COSTHHEHHIH
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Metamnel. Ilonoxkenue Metamno B IlepHoguyeckoll cUCTeME XHMHYECKHX
snemeHToB JI. M. Menneneesa. OcobeHHOCTH CTPOSHHA 3JIEKTPOHHBIX 000I04eK
aTOMOB MeTa/uloB. O0wue pusndeckne cBolicTea MeTamioB. CraBbl METaJLIOB.
DNEeKTPOXUMHUYECKUH PAA HANpsKeHU MeTaJUIoB

2.4

XUMHYECKHE CBOMCTBA BakKHEHIUMX MeTaUIOB (HATPHii, KaJiHii, KaJbLUi,
MarHuii, amlOMHHUH, LUHMHK, XpOM, JKele30, Meob) U uX coenuHeHuil. OOiime

CrocoObI MONy4EeHUs MeTA/IOB. [IpUMEHEHHE META/UIOB B OBITY H TEXHHKE

2.5

I'eHeTHYecKkas CBS3b HEOPraHHM4YE€CKHUX BCLUCCTB, MPHHAMJICKAMNWX K Ppa3JIHdYHBIM
KjaccaM

I

XUMHA H XXH3Hb

3.1

Ponb xuMuHM B obecrmedeHHM SKOJOTHYECKOH, SHepreTuueckoil H MULIEBOMH
0€30MacHOCTH, Pa3BHTUM MeAMUMHBbI. IIOHATHE O HAY4YHBIX MeTOoAax MO3HAHUA

BELIECTB U XHMHYECKUX PEeaKLHi

32

IMpencraBnenusa 06 oOmMMX HAYYHBIX MPUHIMIAX MPOMBIIIIEHHOIO MOJY4EHHS




Ba)KHeHIINX BellecTB. UenoBek B MHpe BELIECTB M MaTePHANOB. BaKHelLiue
CTPOUTE/IbHBIE MaTepPHAJIbl, KOHCTPYKLMOHHBIE MAaTepHAJbl, KPacKH, CTEKIO,
KepaMHKa, MaTepuaiabl IS SJeKTPOHHKH, HAHOMATepualbl, OpPraHHYecKHe |

MHHEPANIbHBIE yAOOpeH:A
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XuMHA H 300pOBbE UEJIOBEKAa: TMpPaBUNia HCMONB30BaHUS  JIEKAPCTBEHHBIX
NPenapaTos, NPaBHia OE30NaCHOrO UCMOIb30BAHHS IPENapaToB OBITOBOH XHMHH

B [IOBCENHEBHOH XH3HH




YYEBHO-METOAUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI IJIA YUYEHHKA

METOAUYECKHE MATEPHUAJIBI JIA YUUTEJIA

IMHUOPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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