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MHNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMHMHM Ha YPOBHE CpeaHero obmero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOEHHUs (eaepaabHON 00pa30oBaTENBHOM MPOTPaMMBl CPEAHETO OOIIero
obpazoBanus (POII COO), mpexacraBieHHbIXx B DenepanibHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
craggapre COO, c¢ yuérom Konnenmuu mpenomaBaHusi ydeOHOTO TmpeaMmeTa «XUMHS» B
oOpa3oBaTenbHBIX Oopranuzanusax Poccuiickoii Penepanuu, peaqnus3yomUX OCHOBHBIE 00pa3oBaTeIbHBIE
IPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH (eiepabHON paboueil mporpaMmbl BOCIIUTAHHUS.

OcCHOBY TIOJIXOJIOB K pa3pabdOTKe MPOrpaMMbl MO XUMHH, K ONPEICICHHUIO OO0IIel CTpaTeruu
0o0OyueHus, BOCIIUTAHUS U Pa3BUTHUSL 00yUaIOIIUXCSl CpeicTBAaMU yueOHOoro npeameTa «Xumus» s 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTaBWJM KOHIentyaidbHblie mojoxeHnuss OIOC COO o
B3aMMOOOYCIIOBIIGHHOCTH IIeNIeH, COJIep)KaHMs, pe3yJabTaToB OOy4YeHHs U TpeOOBaHUH K YPOBHIO
MOJTOTOBKU BBIMTYCKHUKOB.

Xumuueckoe 00pa3zoBaHUE, MOJIy4aeMOE BBIMYCKHUKAMHU 00Ie00pa3oBaTeIbHON OpTraHU3aIlNu,
ABIISIETCS. HEOTHEMJIEMOM 4acThi0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpUIAIOIIMM ITAIIOM pealn3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX LEHHOCTEH, MPUCYIIMX IIEIOCTHOH CHCTEME
XUMHYECKOro 00pa3oBaHWs. DTHU LIEHHOCTH KAacaroTCsl MO3HAHHUS 3aKOHOB MPUPOIbI, (HOpMHpOBAHHS
MHUPOBO33pEHUSI U OOLIEH KyJIbTyphl YEJIOBEKA, @ TaKXKE 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K
CBOEMY 37I0POBBIO M MPHUPOAHON cpene. Peanusyercss xumudeckoe oOpa3oBaHHe OOy4YarOIIMXCS Ha
YPOBHE CpEIHEro oOmero oO0pa3oBaHHs CPENCTBAMH YYEOHOTO mMpeaMmera «XHUMHUs», CONEpKAaHHE WU
MOCTPOCHUE KOTOPOTO OIpe/ieleHbl B MPOrpaMMe MO XUMHUHU C Y4ETOM Chelnu(UKH HAyKd XUMHH, e
3HAu€HUs B MO3HAHUU MPUPOJABI U B MAaTEpUAIbHOM XKU3HU OOILECTBA, a TAKXKe C yUYETOM OOIIUX LeNel U
MPUHIIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPeTHEro ooiero odopasoBaHus B
Poccuiickoit @enepanuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIrpaeT ocoOyl poiib B COBPEMEHHOM
UUBUJIM3ALMM, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOM KynabTyphl. OHa BHOCUT CBOM BKIaa B
dbopMupOBaHHE PALMOHAILHOTO HAYYHOT'O MBILIUICHHS, B CO3/aHHE IIEIOCTHOTO MpEJCTaBlIeHUsS 00
OKpY’KaloIlleM MUpPE KaK O €IMHCTBE IPUPOJbI U YEIOBEKA, KOTOpPOe POPMUPYETCSI B XUMUU HA OCHOBE
MOHMMAHHUS BEIECTBEHHOI'O0 COCTaBa OKPYXAIOLIETO MHUPA, OCO3HAHMS B3aUMOCBSI3H MEXIY CTPOCHUEM
BEIIECTB, UX CBOWCTBaMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3aMMOAEHCTBYS C IPYIMMM €CTECTBEHHBIMH HayKaMM, XMMHS CTajga HEOTHbEMIIEMOU
YacTbl0 MHUPOBOM KyJbTYphl, HEOOXOJUMBIM YCIOBHEM YCIEUIHOIO TPyJa M JKHU3HM KaKJOro 4JeHa
obmectBa. CoBpeMeHHas XUMHUA KaK HayKa CO3uaTeNbHas, Kak Hayka BHICOKMX TEXHOJOTHI HallpaBieHa
Ha pelleHre TI00albHbIX MPOOJIEM YCTOMUMBOIO pa3BUTHSI YEJIOBEUYECTBA — ChIPbEBOM, SHEPTreTHUECKOMH,
IUILEBOM, SKOJIOrMYECKONH O€30MaCHOCTH U OXPaHbI 3710POBBSI.

B cooTBeTcTBUM ¢ 00IIMMU LENSIMU M IPUHLIUIIAMU CPEIHEro o0IIero o0pa3oBaHus CoepKaHUE
npeamera «Xumus» (10—11 xnaccel, 6a30BbIi ypOBEHb U3yUSHHSI) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYaromuxcsi, HEOOXOAUMYIO UM JJIsI BEIPAOOTKH MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEIIHOTO BKJIIOYEHHs] B JKU3Hb COLIMYMa, MPOAOIDKEHHMS OOpa3oBaHMsS B PA3TUYHBIX
00JacTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocTaBngomuMy MpeaMeTa «XUMUsD» SBISIFOTCS 0a30Bble Kypchl — «OpraHudeckas XUMUS» H
«OO0m1as u HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUS KOTOPBIX SBJISIOTCS OCHOBBI
0a30BOil HAyKU: CUCTEMa 3HAHHU 110 HEOPTaHMYECKOW XUMHUH (C BKIIOUEHHEM 3HAHUN U3 OOIIeH XMMHUN)
W OpraHudeckol xumuu. @DOpMHpPOBaHUE [AaHHOM CHUCTEMBl 3HAHWM TIpU M3YYEHHHM MpeaMeTa
o0ecreynBaeT BO3MOXXHOCTh PAaCCMOTPEHUSI BCETO MHOT00Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB ¥ TEOPUN XUMHH.

Crtpykrypa comepxaHus KypcoB — «Oprannyeckas Xxumusi» u «OO01as 1 HeopraHudeckas XuMUs
chopMUpoBaHa B MpOrpaMMe IO XUMHHM Ha OCHOBE CHCTEMHOIO MOJAXOJa K HM3YyYEHHIO0 Y4eOHOro
Mmartepuaja U O0OyCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM PpA3BUTHEM 3HAHUM Ha OIpeNeEHHBIX
TEOPETUYECKUX YpOBHsX. Tak, B Kypce OpraHMYecKOM XMMHUM BEIECTBa pacCMaTpUBAIOTCA Ha YPOBHE
KJIACCUYECKON TEOPUHM CTPOECHMSI OPTaHUYECKUX COEIMHEHUH, a TaK)KE HA YPOBHE CTEPEOXUMHUYECKUX U
JJIEKTPOHHBIX TPEICTaBICHUNH O CTpoeHHH BemiecTB. CBeneHus 00 H3ydaeMbIX B Kypce BelLIeCTBax
JIAl0TCA B Pa3BUTHU — OT YIJIEBOJOPOJOB /IO CIOXKHBIX OMOJIOIMYECKH aKTUBHBIX coelnHeHMH. B kypce
OpraHMYeCKON XHMMHU TMOJIy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOILEro
00pa3oBaHus NEpBOHAYAIBHBIC MPECTABICHUA O XMMUYECKOH CBSI3U, KIacCU(UKAITMOHHBIX MpPHU3HAKaX



BEIIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHS, O XUMUYCCKOMN pPeaKInu.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XUMHUs 0a30BOT0 YPOBHS PAaCCMATPUBACTCS M3YyUCHHBIH
Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs TCOPETUUECKUM MaTepuaid M (PaKTOIOTHIECKUE CBEIICHUS O
BEIIECTBAX M XMMHUYECKOHW peakuuu. Tak, B "yacTHOCTH, B Kypce «OOmmIas u HEOpraHWYEeCKass XUMHUS
0o0ydJaronuMcs MPEJOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE TNEPHOJUYECKOrO 3aKoHa C
0OIIIETEOPETUUECKUX M METOJIOJIOTHYECKUX TO3ULUNA, TIy0Ke MOHITh HCTOPUYECKOE H3MEHEHUE
(GYHKIIMHA 5TOTO 3aKOHA — OT 0000IIA0IIeH 10 OOBSACHSIONICH U TPOTHOZUPYIOIICH.

Enunnas cucremMa 3HaHMKA O BaKHEWIIMX BEIIECTBAX, MX COCTaBE, CTPOEHUH, CBOWCTBAX H
MPUMEHEHNUN, a TAaKXKE O XUMHUYCCKHUX PEaKIMIX, MX CYIIHOCTH M 3aKOHOMEPHOCTSIX IPOTECKaHUs
nonoiHseTcs B Kypcax 10 u 11 kiaccoB 3yieMEHTaMH COEPKaHMsI, UMEIOIIMMU KYJIbTYPOJOTHYECKUN U
NPUKIATHON XapakTep. ODTH 3HAHUS CHOCOOCTBYIOT IMOHUMAHHWIO B3aMMOCBS3M XHMHH C JIPYTUMHU
HayKaMH, pacCKpbIBalOT €€ poJib B II03HABATEIPHOM M TMPAKTUYECKOW JIEATEILHOCTH 4YEJIOBEKa,
CIOCOOCTBYIOT BOCIIMTAHHUIO YBKCHHSI K IPOIIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUIECCKUX
MIPUIOKEHU XUMHUH, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iieMax, CBS3aHHBIX C XWUMHEH, KPUTUYECKH OCMBICIHBATh WH()OPMALUIO W MPUMEHATH €€ s
MOTIOJTHEHUS 3HAHUH, PEIIeHUs] HHTEJUICKTYaIbHBIX M SKCIIEPUMEHTAIbHBIX HCCIeI0BaTENbCKIX 3a/1a4. B
1EJIOM COJepKaHue Y4eOHOro mpeameTa «XHUMHsS» TAHHOTO YpPOBHS H3Y4Y€HHUs OPHEHTHPOBAHO Ha
dbopMupoBaHrUe y 0OYYArOMIMXCS MHUPOBO33PEHYECKONW OCHOBBI AJIsi MOHMMAaHUA (DUITOCODCKUX HACH,
TaKMX KaK: MaTepUajlbHOE EAMHCTBO HEOPTaHWYECKOTO M OPraHUYECKOTO MHpa, OOYCIOBICHHOCTH
CBOICTB BEILIECTB UX COCTABOM M CTPOCHHEM, TO3HABAEMOCTh MPUPOJAHBIX SIBJICHUN MyTEM HKCIIEPUMEHTA
U pElICHHS MPOTUBOPEUUH MEXIy HOBBIMH (DAKTAMH U TCOPETHUYSCKUMHU MPEIIOCHUIKAMH, OCO3HAHHE
pOJIM XUMHH B PEIICHUHM 3KOJIOTHYECKHX IMpOoOJeM, a Takke IpoOieM cOepekeHUs IHEPreTHYECKHUX
PEeCypCOB, ChIPbsl, CO3/1aHHsI HOBBIX TEXHOJIOTUN U MaTEPHAJIOB.

B mnane pemieHus 3ajay BOCHHUTAHMS, Pa3BUTHS M COLMAIM3AUU OOYUYaIOIIUXCS TPUHSTHIE
IporpaMMoil 1O XUMHH TOAXOAbl K OMNPEICICHUIO COACpPKAaHUA W TIOCTPOCHUS TMpeaMera
npelycMaTpuBaoT (HOpPMUPOBAHHE YHHBEPCAJIbHBIX y4eOHBIX NEHCTBHU, MMeromux 0a30Boe 3HAUYCHUE
JUTSL Pa3JIMYHBIX BUIOB JIEATEIILHOCTH: PEIICHUS MPOo0JIeM, TIOUCKa, aHa3a U 00paboTKH MH(pOpMAITIH,
HEOOXOMUMBIX JJIi TPHOOPETEHUs OMbITa TMPAKTUYECKOH U HCCIEAOBATEIbCKON NEATeIbHOCTH,
3aHMMAIOIIEH BaXKHOE MECTO B IIO3HAHUH XHMUH.

B mpakTuke mpernogaBaHus XMMHH Kak Ha YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, TaK U Ha
YPOBHE CpEIHEr0o OO0IIero o0pa3oBaHUs, MPH OMPENEICHUU COJIEPKATeIbHOW XapaKTePUCTUKHU IIeNien
W3y4YeHUsT MpeIMeTa HalpaBICHHMEM MEpPBOCTENEHHON 3HAYUMOCTH TPAJULUUMOHHO MPHU3HAETCSA
dbopMHpPOBaHNE OCHOB XMMUYECKOW HAYKH KaK O0JacTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTHYECKOM
JIEATEIbHOCTH YE€JIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOAMYECKON TOYKHU
3pEHHS TAKOM MOJIXO0]T K ONPEIETICHHUIO IIeJIel U3yUeHHUs MPeaMETa SIBISETCS BIIOJHE ONPABIaHHbBIM.

CornacHo aHHOW TOYKE 3peHUs TIaBHBIMHU IEISIMH U3YyUeHHUs mpeamera «Xumus» Ha 06a30BoM
ypoBHe (10 —11 ki1.) IBISIFOTCS:

¢ (OpMHUPOBAHHE CUCTEMBI XMMHYECKHX 3HAHWN KaK Ba)KHEUIIEH COCTaBISIONIEH €CTeCTBEHHO-
HAy4YHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JeKaT KJIIOUeBble MOHATH, (yHIaMEHTAIbHbIE 3aKOHBI U
TEOPHH XUMHUHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHHE M TOHMMAaHHUE CYIIHOCTU JOCTYIMHBIX O00O0OIIEeHUMN
MHPOBO33PEHUYECKOT0 XapaKTepa, 03HAKOMJIEHUE C UCTOPUEHN UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHHME W pa3BUTHE TPEICTABICHWNA O HAYYHBIX METOJAaX TO3HAHUS BEIICCTB WU
XUMHYECKHUX PEAKIIN, HEOOXOIUMBIX AJIsi MPUOOPETEHUSI YMEHUN OPUEHTHPOBATHCS B MHUPE BEIIECTB U
XUMUYECKHX SBJIICHUM, UMEIOIINX MECTO B IPUPOJIE, B MPAKTHIECKON M MOBCETHEBHOM JKU3HU;

® pa3BUTHE YMEHUU M CIOCOOOB JCSITENHLHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSICHEHHEM
XUMHYECKOT0 IKCIIEPUMEHTa, COOJII0IEHUEM TIPaBUII 0€30MacCHOT0 OOpAIICHHS C BEIIECTBAMH.

Hapsiny ¢ »tuMm, comepikaTenbHasi XapaKTepUCTHUKa IeJed W 3aJad M3YYeHHs MpeaMera B
mporpaMme MO XMMHUHU YTOUYHEHA M CKOPPEKTUpPOBaHAa B COOTBETCTBHM C HOBBIMU IPUOPUTETAMH B
cucTteMe cpemaHero obmiero oOpazoBaHusi. CerofgHss B TPETOJIaBaHUM XHMHH B OOJBIIEH CTENEHU
OTHIA€TCsl TPEANOYTCHHE MPAKTHUYECKONH KOMIIOHEHTE COACpKaHHs OOY4YeHHs, OpPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHUKA OO0IIe00pa3oBaTelbHON OpraHMU3aliy, BJIaJCIOLIEro He HAOOpOM 3HaHUM, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMU W YMEHHUSIMH AKTHBHOTO TONYYCHHS 3HAHUU U
MIPUMEHEHHUS UX B PEATbHON KU3HHM VISl PEIICHUS MPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 3TUM Npu U3YYCHUU TpeaMeTa «XUMHUsS» JOMUHUPYIOIIee 3HAYCHHE MPUOOpPETArOT



TaKue [eNH 1 33/1a4H, KaK:

ajanTanus oOyyaromMXCs K YCIOBHSM TUHAMUYHO DPa3BHBAIOIIETOCS MHpa, (HOpMHUpPOBaHHE
MHTEIJICKTYaJJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  €aMOOOpa3OBaHHMIO, COTPYAHHYECTBY,
CaMOCTOSITEIbHOMY MPUHSATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX KU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMH U UX IIPUMEHECHUEM;

¢dopmupoBaHre y OOYYarOIIMXCS KITIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIM), MMEIOIINX
YHUBEPCAIbHOE 3HAUYEHHE /ISl PA3IMYHBIX BHJIOB JEATEIBHOCTU: PELICHUS MPoOieM, ONCKa, aHau3a 1
00paboTku MHPOPMALUHU, HEOOXOAUMBIX JJIsl MPHOOPETEHUSI OIBITA JAEATEIHOCTH, KOTOpas 3aHUMAaeT
BO)XHOE MECTO B IMO3HAHUHM XHMHHM, a TaKXKe JUIA OLEHKH C IO3WIMH SKOJOTMYECKO 0e30macHOCTH
XapakTepa BIUSHUS BEIIECTB M XMMUYECKUX ITPOIIECCOB HAa OPraHU3M YeJIOBEKa H IPHUPOAHYIO CPeay;

pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, HMHTEIUICKTYalIbHbIX M TBOPYECKHUX CIOCOOHOCTEH
00yJaroIMXCs: CIIOCOOHOCTH CaMOCTOSITEIbHO PHOOPETAaTh HOBBIC 3HAHUS 110 XUMHH B COOTBETCTBHH C
KU3HEHHBIMH TOTPEOHOCTSMH, UCIOIH30BATh COBPEMEHHBIE HH(POPMALIMOHHBIE TEXHOJIOTHH JJISl TOUCKA
¥ aHayM3a yueOHOW M HAy9YHO-NOMYJISIPHON MH(pOPMAIMH XUMHUUECKOTO COJICPKAHUS;

¢dopmupoBaHHe W pa3BUTHE Yy OOYUYAIOMIMXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHS,
HaOJII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPU
TUTAaHUPOBAHHUHU U TPOBEJCHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHUE y OOydarommxcsi YOeXIEHHOCTH B T'YMaHHCTHYECKOH HANpaBICHHOCTH XUMHH, e&
BRXHOH POJIM B pEIICHUH TJI00ATBHBIX MPOOIEM PalMOHAIBHOTO MPHUPOJOIOIB30BAHMS, MTOTIOTHEHUS
SHEPreTHYECKUX PECYypcoOB U COXPAaHEHHS NPUPOJHOTO paBHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHHS K IPUPOIE U CBOEMY 3/I0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA HCIIOJIb30BAHMS
NOJYYCHHBIX 3HAHWUU IS MPHUHATHA T'PAMOTHBIX PEIICHHH B CUTYalUsX, CBSI3AHHBIX C XMMHYECKUMHU
SIBTICHUSIMU.

B yueOHoOM rutane cpermHero ooOmiero oOpa3oBaHUs MPEAMET «XHUMHUS», U3ydaeMblld Ha 0a30BOM
YPOBHE, SIBJISAETCS 00s13aTEIbHBIM Y4€OHBIM ITPEAMETOM.

OOr1ee YMCI0 4acoB, OTBEAEHHBIX JUIS M3YyYCHUS] XMMHHU, Ha 0230BOM YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHus, cocrasisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hexnemto), B 11 kmacce — 34 yaca (1
yac B HEJCIIO).

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOTI'PAMMBI 10 XUMHUHN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIIEI'O OGPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHI

OI'OC COO ycranaBimuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHHUS OOYUYaIOIIMMUCS MPOrpamMm
cpemHero ooOmero o0pa3oBaHUA (JTUYHOCTHBIM, MeETampeIMETHBIM M TpeaMeTHbiM). Hayuwo-
METOJMYECKOM OCHOBOHM il pa3paOOTKH IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHHUS IMPOTPaMM CPEIHETO
o011ero o0pa3oBaHUs SABISETCS CUCTEMHO-IEATEeIbHOCTHBIN MOAXO/I.

B COOTBETCTBHY C CUCTEMHO-ACSITETLHOCTHBIM TIOJIXOJIOM B CTPYKTYpPE JTUYHOCTHBIX PE3yIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHS» Ha YpOBHE CpeqHero oOmiero oOpa3oBaHUS BBIIEICHBI CIEAYIOIINE
COCTaBJISIOLIHE:

OCO3HAaHHWE OOYYAIOMIMMHUCA POCCHMCKOW TpakIaHCKOM HWISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIM4YMe MOTHBAIIUU K 00YYEHUIO;

[IeJICHATIPABJICHHOE pa3BUTHE BHYTPEHHHX YOEXKIEHWW JMYHOCTH Ha OCHOBE KJFOUEBBIX
[IEHHOCTEH M UCTOPUUYECKUX TPAJAULIUN Oa30BOM HAYKH XUMUMU;

TFOTOBHOCTh M CIOCOOHOCTh OOY4YaloOIIMXCSl PYKOBOJACTBOBATHCSI B CBOEH JI€ATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, IPUCYIIMMH [IEJIOCTHOW CHCTEME XUMUYECKOTO 00pa30BaHUs;

HaJu4he MPABOCO3HAHUS DKOJOTUYECKOW KYJIBTYPHI M CIHOCOOHOCTH CTaBHUTh II€JIM M CTPOUTH
JKU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3YNBTAThl OCBOCHUS MpeaMeTa «XUMHs» TOCTHUTAIOTCS B €IMHCTBE Y4eOHOW W
BOCTIUTATEIHLHON JIEATEIHLHOCTH B COOTBETCTBUU C TYMAHHCTUYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH W HJIeaJlaMH POCCHHCKOTO TPaXIAHCKOTO OOINeCTBa, MPUHATHIMUA B
oOmiecTBe HOpPMAaMH U TIPaBWJIAMU TOBEACHHUSA, CIHOCOOCTBYIOIIMMHU TMPOIECCaM CaMOIMO3HAHMUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JINYHOCTH O00yUYaIOIINXCA.

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHUS TpeaMeTa «XUMHS» OTPaXarT c(HOpMHPOBAHHOCTH OIBITA



MO3HABATEJIbHON M MPAKTUYECKON NeATENbHOCTH O0y4arouIuxcs Mo peajn3alud MPUHATHIX B OOIIeCcTBE
LIEHHOCTEH, B TOM YHUCJIE B YACTHU:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HAHUS 00YJAOIIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBKCHHS K 3aKOHY
U TIPaBONOPSIIKY;

MPEACTABJICHUS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKINYHOCTHBIX OTHOIICHHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESITEIbHOCTH NpPHU CO3JAHUM YYEOHBIX IMPOEKTOB,
pelIeHnn y4eOHBIX U MO3HABATEIBHBIX 33/1a4, BRITOJTHEHUN XUMHUYECKUX IKCIIEPHUMEHTOB;

CIOCOOHOCTH MOHMMATh U NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHTBhl OPYTHX MHpU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOIl 1eATeNbHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleI1I0 OT€YECTBEHHON XUMUU;

YBOKEHUS K IPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU W MPAKTUYECKOTO MPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAayKH €CTh Pe3yJbTaT AJUTENIbHBIX HaONIOJACHUN, KPOIOTIHUBBIX
AKCIIEPUMEHTAJIbHBIX IOMCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U MIPAKTUKOB;

MHTEpeca W MO3HABATEJIbHBIX MOTHMBOB B IMOJIYYEHUU M MOCIEAYIOLIEM aHajau3e MHPOpMAIHUH O
MEePEIOBBIX JTOCTHKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOT'O CO3HAHUS, ITHUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYallUU, CBSI3aHHbIE C XUMUYECKUMH SBJICHUSIMH, U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUCHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

TOTOBHOCTHU OIICHMBATh CBOE MOBE/IEHUE U MOCTYIKH CBOUX TOBAPHILEH C MO3HUIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB,;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MIOHUMAaHMUsI LIEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3za KHU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 37I0POBbIO;

COOJTFOICHHST TIPABHJI O€3011aCHOTO OOpaIleHUs C BENIECTBAMH B OBITY, TIOBCETHEBHOW KU3HU U B
TPYJIOBOH ESTENIBHOCTH;

MMOHUMAHUS 1IEHHOCTU TIPaBWJ MHAUBUIYATBHOTO W KOJUIEKTUBHOTO O€30MaCHOTO TMOBEICHUS B
CUTYaILUAX, YTPOXKAIOLUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCIEACTBHUM W HEMPHUSATHUS BPEIHBIX TMPUBBIYEK (YIOTPEOJICHHUS aAJKOTOJI,
HApKOTUKOB, KYPEHHUS);

5) TpyaoBOro BociuTaHus:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B YU4€OHO-HCCIIEI0OBATENbCKON IEATENBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOM M IPYTUX BUJIAX IEITEIBHOCTH;

YCTaHOBKH HAa aKTHBHOE YYacTHE B PEIICHUH MPAKTHUECKUX 3a/1a4 COIMAIbHOMN HaIllpaBICHHOCTH
(B paMKax CBOETO KJjacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY H3YYEHHIO MPOQEeCcCHil pa3IMYHOTO pojaa, B TOM YHCIE Ha OCHOBE
MPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XHUMHUU;

YBXKEHUS K TPYIY, JIOASIM TPYyJa U PE3yJbTaTaM TPYAOBOH e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYyaJIbHOW TPAaCKTOPUU OOpa3oBaHUs, Oymymiei
npodeccuu M peaau3aluid COOCTBEHHBIX J>KM3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHUS

9KOJIOTUYECKH 11eTIeCO00Pa3HOTO OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHUS TJI00aJBbHOTO XapaKTepa OJKOJOTHYECKUX MPOOJIeM, BIHSIHUS HKOHOMHUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHOU CpPEIbI;

OCO3HAHUS HEOOXOJMMOCTH WCIOJIB30BAHUSA JOCTIKCHUM XUMHU I DPEIICHHUs] BOIPOCOB
palMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPHATHS ACUCTBUM, NPUHOCAIINX BPEX OKPYKAOLIEH NPUPOJHOU Cpele, YMEHUs
MPOTHO3UPOBATh HEONATOMPHITHBIE AKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHIUMAEMbIX JCUCTBUNA H
peoTBpallaTh UX;

HaJU4Usl  Pa3BUTOIO  JKOJOTHYECKOTO  MBIIUICHUS, JKOJOTMYECKOM  KYyJIbTYypbl, OIbITA



JEATEIIbHOCTU SKOJIOTUYECKOW HAIPaBJICHHOCTH, YMEHUSI PYKOBOACTBOBAThCSA MMHU B IO3HABATENIbHOI,
KOMMYHHUKATHBHOW W COIMANBHOM TMPAKTUKE, CIHOCOOHOCTH M YMEHHUs aKTUBHO MPOTHUBOCTOSTH
UICOJIOTHH XeMo(hoOouu;

7) IEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(hOPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HaYKU ¥ 00IIIECTBEHHOW PAKTUKU;

MMOHUMaHUS CHEIM(UKN XUMUU KaK HayKHd, OCO3HaHUs €€ Poju B OPMHUPOBAHUU PAllMOHATBLHOTO
HAy4YHOT'O MBIIUICHHS], CO3/IaHUM 1IEJIOCTHOTO MPEJCTaBICHUS 00 OKpYXKaloleM MHUPE KaK O €IUHCTBE
MPUPOJLI U YEJIOBEKa, B NMO3HAHWH IMPHUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUU MPOOJIeM COXpaHEHUS
MIPUPOAHOTO PAaBHOBECHS,

yOeXKAEHHOCTH B 0COOOW 3HAUYMMOCTH XUMHH JUJIsi COBPEMEHHOW NMBWIM3AIMH: B €€
T'YMaHUCTHYECKON HAMpPaBJICHHOCTH W BAXHOW POJIM B CO3JIaHUHM HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI,
pelIeHUH TI00ATBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS UYECIOBEYECTBA — CBHIPHEBOM, SHEPTETUYECCKOM,
MUIIEBON U DKOJIOTHYECKOW O€30MacHOCTH, B PA3BUTHU MEIUIIUHBI, 0OCCIICUCHUH YCIOBUN YCIIEITHOTO
TpyJa U SKOJIOTHYECKH KOM(MOPTHOH KU3HH KaXKJIOTO WieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: IOHUMAaHUS CYLIIHOCTH METOJIOB ITO3HAHUSI, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIIOIb30BaTh MOJydaeMble 3HAHUS NJIsl aHAM3a U OOBSICHEHUS
SBIICHUN OKPYKAIOIIEr0 MHUPA U MPOUCXOASAIIUX B HEM H3MEHEHUU, yMEHHUs JellaTh O0OOCHOBaHHBIE
3aKJIIOYEHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAAHHBIX C LETBI0 TMOJYUYECHUs JOCTOBEPHBIX
BBLIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIBHO HCITOJIb30BaTh XUMUYCCKUE 3HAHUS ISl PEIICHUs MpodjeM B
peaNbHBIX KU3HEHHBIX CUTYaLUAX;

WHTEpeca K MO3HAHUIO U UCCIIEIOBATEIHCKOM A TEIIbHOCTH;

TOTOBHOCTU U CIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMO0OOpa30BaHUIO, K aKTUBHOMY
MOJIYYCHHUIO HOBBIX 3HAHUM MO XUMHUU B COOTBETCTBUHU C KU3ZHCHHBIMU IMOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax mpodecCHOoHaATbHON AeITeTbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHsI Y4eOHOTo MpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHus BKIFOYAIOT:

3HaUYUMBbIe JUII  (OPMUPOBAHUS  MHPOBO33PEHUS]  OOYYAIOMIMXCA  MEXAUCHUIIMHAPHBIE
(MeXTpeaMeTHbIe) OO0IIeHAYYHBIE TOHATHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KapTUHBI MHpa U
cnenuuKy METOJ0B MO3HAHUS, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HaykaxX (MaTepusi, BEIIECTBO, SHEPTHs,
SBJICHHE, TIPOIECC, CUCTEeMa, HAay4YHbIM (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClIeIOBaHKe, HAOM0IEHUE, U3MEPEHUE, SKCTIEPUMEHT U JPyTHe);

YHUBEpCaJbHbIE yueOHbIC MACHCTBUA (MMO3HABaTEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
obecneunBaromue (opMUpoBaHHe (YHKIIMOHATBHOW TPAMOTHOCTH H COLMAIBHOW KOMIIETEHIIUU
00ydJaromuxcs;

CIIOCOOHOCTh o0yyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIHUIUIMHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUSA U YHUBEpCAJbHbIE Y4eOHbIE NEWCTBUSA B NO3HABATENIbHON U COLMAIbHOU
IIPaKTHKE.

MeranpeameTHble  pe3yiabTaThl  OTPAXKAIOT  OBJAJEHHWE  YHUBEPCAJIbHBIMU  YUEOHBIMU
NI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMMU.

OgiajeHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMU 1CHCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENILHO  (OPMYJTUPOBAaTh U aKTyaJlu3UpoBaTh  MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIpeIETIATh LENH AEITEIbHOCTH, 3aaBasi apaMeTpbl U KPUTEPUU UX JTOCTHKEHHUS, COOTHOCUTH
PE3yIBTaThl AESATEIBHOCTH C IOCTABIEHHBIMU LIESIMY;

WCIOJIb30BaTh MPU OCBOCHUH 3HAHUI MPUEMBI JIOTHYECKOTO MBIIIIEHUS! — BBIIEATh XapaKTEepHbIE
IIPU3HAKU MOHATUN U yCTAHABIMBAaTh UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOLIME MOHATHUS UL
00BsICHEHUS OTJENbHBIX (DAaKTOB U SIBJICHMIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH JUI KJIaCCU(DUKALIMHU BEIIECTB U XUMUYECKUX PEAKIINA;

yCTaHaBJIMBATh MPUYUHHO-CJIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSIMU;

CTPOUTH JIOTMUECKUE pAcCYXAEHUs (MHAYKTUBHbBIE, AECAYKTHUBHBIE, 110 aHAJIOTWHU), BBIABIATH



3aKOHOMEPHOCTH M TPOTHBOPEUUS B PpPacCMaTPUBAEMbIX SBJICHUSX, (OPMYIHpOBaTh BBIBOJABI H
3aKJII0UYEHHS,

MPUMEHSTH B Mpollecce MO3HAHMs, UCTIOIb3yeMble B XUMHHM CUMBOJINYECKHE (3HAKOBBIE) MOJIENH,
npeoOpa3oBbIBaTh MOJACIBHBIC MPEICTABICHUS — XMMUYECKUH 3HAK (CHMMBOJI) SJIEMEHTA, XUMHUYECKast
dopMmyna, ypaBHEHHE XUMHUYECKON PEaKIMU — MPU PEIICHUU Y4eOHBIX TO3HABATEIbHBIX U MPAKTHYECKUX
3a/1a4, MPUMEHATh Ha3BaHHBIC MOJIENIbHBIE MPEICTABICHUS JI BBISBICHMSI XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUUECKHUX PEAKIIHA.

2) 6a3oBbIe HccIe0BaTeIbCKHE JeHCTBUA:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O TO3HAHUS BEILIECTB U XUMUUYECKUX PEaKLUii;

(GbopMyIHMpOBaTh LENU U 33a4U MCCIIEI0BaHUs, UCIIOIb30BaTh [IOCTABIEHHBIE U CAMOCTOSATEIHHO
chopMyIHpPOBaHHBIE BOMPOCH B KayecTBE MHCTPYMEHTA MO3HAHWS W OCHOBBI Uil (DOPMUPOBAHHS
TUIOTE3bI M0 IPOBEPKE MPABUILHOCTU BBICKA3bIBAEMbBIX CYXKICHUM;

BJIQJ€Th HAaBBIKAMU  CaMOCTOSITEJIBHOTO  IUIAHMPOBAHUS M NPOBEACHUS  YUEHHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAaThH yMEHHUs HAOMIOJaTh 3a XOJOM IIpollecca, CaMOCTOSITENBHO
IPOTHO3UPOBATH €ro pe3ynbTar, (opMyIHpPOBaTh 000OIIEHUSI M BBIBOJIBI OTHOCHTEIBHO JIOCTOBEPHOCTH
pe3yNbTaTOB UCCIEI0BaHNUs, COCTABIAThH OOOCHOBAHHBIN OTUET O MPOJENIaHHOM paboTe;

NpUOOpETaTh OMBIT YYCHUYECKOH HCCIENIOBATEIbCKOW M MPOEKTHOW NESATEIHHOCTH, MPOSBISATH
CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOHWCKY METOJOB pEIICHHs] MPaKTHYECKUX 3ajad,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OpUEHTUPOBATLCS B PA3IMYHBIX HCTOYHMKAX HH(popMauuu (HaydHO-NOMYJsSIpHAas JUTeparypa
XUMHYECKOTO COJIePKaHUs, CIIpaBOYHbIe MOCOOUSs, pecypcehl MHTepHeTa), aHanu3upoBaTh WHGOPMAIUIO
pa3nuyHBIX BUAOB W (OpM MPEACTABICHHS, KpPUTHYECKH OIICHWBAaTh €€ JOCTOBEPHOCTh H
HENPOTUBOPEUUBOCTE;

(bopMyIHpOBATH 3aMPOCHl M MPUMEHATH PA3ITUYHBIE METOJIBI TIPU MTOMCKE M 0TOOpEe MHPOpPMALIUH,
HEOOXOIUMO ISl BHITOMTHEHUS Y4eOHBIX 3a/1a4 ONPEeIEHHOTO THIIA;

npuoOpeTaTh OMBIT HCIONB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMaJIbHYIO (opMy mpeiacTaBieHuss HHopManuu (CXEMBI,
rpad UKy, TuarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYyTHE);

HCII0JIb30BaTh HAy4YHBIH SI3bIK B KAUECTBE CPEACTBA MpPH paboTe ¢ XMMHUYECKON HH(pOpMaIuei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue W MaTeMaTHYecKue) 3HAKW M CHMBOJIBI, (POPMYIIBI,
ab0peBuaTyphl, HOMEHKIIATYypYy;

UCIOJIb30BaTh U IPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISATHOCTH.

OgBiaeHne YHMBepPCAJIbHBIMH KOMMYHMKATUBHBIMHM A€l CTBUSIMU:

3aJaBaTh BOIPOCHl IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ AMaiora W/WiIM JUCKYCCHUH,
BBICKa3bIBaTh WJEH, (GOPMYJIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTENIBHO BBIOJHEHUS IMPENI0KEHHON
3a/1a4y;

BBICTYNIaTh C IIPE3€HTAalMeld pe3yJbTaTOB I103HABATEIIbHON JESTEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIIOJIHEHWH XHUMHYECKOIO JKCIIEPUMEHTA,
MPAKTUYECKON pabOThl MO MCCIIET0BAHUIO CBOWCTB M3y4aeMBbIX BEILECTB, pealu3aluyd y4eOHOro MpoeKTa
U (OpMYIIMPOBATH BBIBOJBI IO pE3yIbTaTaM MPOBEAEHHBIX HCCIEIOBAHUN MyTEM COTJIAaCOBAHUS MO3ULIUI
B X0J1¢ 00CYXIeHUSI 1 0OMEHA MHCHUSIMHU.

OByageHne YHMBEPCAJIBHBIMH PeryJsiTHBHBIMY 1eiCTBUAMM:

CaMOCTOSITENILHO MJIAHUPOBATh U OCYILIECTBIISTH CBOIO TO3HABATENIbHYIO AESITEIbHOCTD, ONPEAEIss
e LenM M 3a7ayd, KOHTPOJIMPOBaTH U IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBAThH IpeajaracMblil
ITOPUTM JEHCTBUI HpU BBIOJHEHWH YYE€OHBIX W HCCIIENOBATENbCKUX 3a/ay, BbIOMpaTh HauOoliee
3¢ deKTUBHBIN €cr0co0 MX peleHHst ¢ y4ETOM IMOMyYSHHs] HOBBIX 3HAHMH O BEIIECTBAX M XMMHUYECKUX
peaxkuusx;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AESITEILHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLIEHKH.

HNPEIMETHBIE PE3YJBbTATHBI

10 KJIACC

[IpenMeTHbI€ pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XuMUs» OTpaxaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHHA O XUMHUYECKOH COCTABIISIIOIICH E€CTECTBCHHO-HAYYHOU



KapTHHbl MUPA, POJIM XUMHUU B TIO3HAHUU ABJICHUN NPUPOBI, B (OPMUPOBAHMH MBILIUIEHUS U KYJIbTYpHI
JUYHOCTH, €€ (DYHKIIMOHAJIBHOW TI'PaMOTHOCTH, HEOOXOOUMOHM Al PEUICHUs MPAaKTHYECKHX 3ajad
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37J0POBBIO U IIPUPOJHON Cpefe;

BJIQJICHUE CHCTEMOM XMMMUECKHUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJAralollue IOHATHS
(XMMMUYECKUIl ~ 3JIeMEHT, aToM, OJJIeKTpOHHas  o000J0YKa aTroMma, MOJeKyja, BaJeHTHOCTb,
AIIEKTPOOTPHILIATEIIEHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (opmyina (pa3BépHyTas M COKpauiEHHas),
MOJIb, MOJIIpHAsl Macca, MOJISIPHBIA 0OBEM, YIIIEpOAHBIM ckeneT, (pyHKIUOHANbHAs IpyIa, pagukall,
M30MEPHUsI, U30MEPBI, TOMOJIOTUYECKUIN PsiZl, TOMOJIOTH, YIJIEBOJIOPOAbI, KUCIOPOJI U a30TCOAEpIKaIIHe
COEJMHEHUs,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS); TEOPUU U
3aKOHBI (TeOpusi CTPOEHUs OpraHuyeckux BemecTB A. M. byrinepoBa, 3akOH COXpaHEHHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKHUH S3bIK XMMHMH; MHUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIUE B
OCHOBE IIOHUMAaHMsI IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX ABJICHUMH, (DaKTOIOrNYECKHE CBEICHUS O
CBOWCTBAX, COCTaBe, MOJTYYEHUH U OE30MIaCHOM HCIIOIb30BAHUHM BAKHEHIINX OPraHMYECKUX BEILIECTB B
OBITY M IPAKTUUYECKON AEATEIIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHHUU BBISBIATH XapaKTE€PHbIE NPU3HAKU TOHITUH, yCTAaHABIMBATh HX
B3aMMOCBS3b, HUCIIOJB30BaTh COOTBETCTBYIOIME IIOHATHS IIPU OIMCAHUU COCTaBa, CTPOEHUS H
MPEBPAILLCHUI OPTaHUYECKUX COCAUHECHUI;

C(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XHUMMYECKYIO CHUMBOJHMKY Ul COCTaBJICHUSA
MOJICKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpam€HHOW) (OpMYT OpPTaHUYECKHUX BEIIECTB U
YPaBHEHHUH XMMHMUYECKHUX PpEaKLIMH, W3rOTaBJIMBATH MOJEIM MOJEKYJI OpPraHMYeCKHX BEUIECTB JUIsS
WUTIOCTPALMM UX XUMUYECKOIO U IPOCTPAHCTBEHHOI'O CTPOEHUS;

C(OPMHPOBAHHOCTh YMEHUH yCTAaHABIMBAaThb HPUHAMJICKHOCTh H3YUYEHHBIX OPraHHMYECKUX
BEIIECTB 10 MX COCTaBY M CTPOSHHIO K ONPEACIEHHOMY KIACCy/TPYNIE COCTUHEHUH (YTIIEBOIOPOIBI,
KHCJIOPOJ M a30TCO/EpIKalllue COCIUHEHHUs, BHICOKOMOJIEKYJISIPHbIE COCIMHEHMs), JaBaThb UM Ha3BaHMs
no cucremarnueckoil HomeHkiatype (IUPAC), a Takke npuBOJUTh TPUBUAIBHBIC HA3BAHUS OTAEIBbHBIX
OpPraHMYeCKHUX BEWIECTB (ITWUJIEH, NPONMIEH, aUeTHICH, JTWIEHIJIMKOIb, IJIMLEPUH, (EHO,
dopManbierua, aueTalbIerusl, MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTa, OJIEMHOBAas KHUCJIOTA,
CTEapHHOBAs KUCIIOTA, IIII0K03a, (PYKTO3a, KpaxMaJl, [IeJUII0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUS ONPENENSITh BBl XMMUUYECKOM CBS3M B OPraHMYECKUX COECTUHEHMSIX
(oaMHaApHBIE U KPaTHBIE);

c(OPMUPOBAHHOCTh YMEHUS IPUMEHATD MOJIOKEHUS TEOPUU CTPOSHHSI OPraHUYECKUX BELIECTB A.
M. bytnepoBa 1uisi 0OBSICHEHHS 3aBUCHUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa M CTPOCHMS; 3aKOH
COXpaHEHHUS MacChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapakTepU30BaTh COCTaB, CTPOCHHE, (U3UUECKUE U XMMUYECKHE
CBOICTBa TUIWYHBIX MPEACTABUTENCH pa3INYHbIX KJIACCOB OPIraHUYECKUX BEIECTB (METaH, 3TaH, STUJIEH,
NpONUJICH, aleTuieH, OyraaueH-1,3, metmnOyraaueH-1,3, OeH305, METaHOJ, 3TaHOJ, ITUJIEHIJIUKOIIb,
[JIMLEPHUH, (PEeHON, aleTanbIerul, MypaBbUHas U YKCYCHas KHUCIJIOTBHI, TJIFOKO3a, Kpaxmall, LeJUI0J03a,
aMMHOYKCYCHasl KHCJOTa), WIIIOCTPUPOBATh T'€HETUYECKYIO CBS3b MEXIYy HUMH YpaBHEHUSIMHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYII;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTEpU30BaTh HCTOUYHUKU YIJIEBOJAOPOAHOTO CHIPbS (HE(TH,
IOPUPOJHBIM Ta3, yroib), CIHOCOOBI HX MEpPepadOTKU M MPAKTUYECKOE TPUMEHEHHE MPOAYKTOB
nepepabdoTKH;

c(OPMUPOBAHHOCTh YMEHHUI NPOBOJIUTH BBIYMCIEHUS IO XMMHUYECKUM YpaBHEHHUSM (Macchl,
00bEMa, KOJIMYECTBA HMCXOJHOTO BELIECTBA WJIM MNMPOAYKTAa PEAKIMU IO M3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO U3 UCXOHBIX BEIIECTB WJIN MPOJYKTOB PEAKIUH);

c(OPMHPOBAHHOCTh YMEHHMH BIAJETh CHUCTEMOW 3HAHMH 00 OCHOBHBIX METOJaX HAay4YHOTO
MO3HAHMS, WCIOJIb3YEMBIX B XHMHUHU MPU H3YYEHUH BEIIECTB M XUMHUYECKHMX SIBJIIEHUH (HaOioneHue,
U3MEpEeHUe, DSKCIIEPHUMEHT, MOJETUPOBAHME), HCIOJIB30BaTh CHCTEMHBIE XMMHUYECKHE 3HAaHUS Ui
OPUHATHUS PpEHIEHUH B KOHKPETHBIX JKHU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEHIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh yMEHHH COOJIIOAATh TMpaBWjIa TIOJIH30BAHUS XUMHUYECKOW TOCYAOW |
7a00paTOpHBIM 000pyIOBaHMEM, a TakXKe IpaBWia OOpAIEeHHs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

COPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBIOJHATH XUMHYECKUH  HKCHEPUMEHT



(mpeBpallleHus OPraHMYeCKUX BEIIECTB NP HAarpEeBaHUU, MOJyYEHHE STUJICHA U U3yUYE€HUE ero CBOWCTB,
Ka4eCTBEHHBIC PEAKLIUU OPraHMYeCKUX BEILIECTB, JCHATypalus OCIKOB MpPHU HArpeBaHWUHU, I[BETHHIC
peakiu OEJIKOB) B COOTBETCTBUH C TIPaBUJIAMU TEXHUKH 0€30MaCHOCTH MPH OOPAIIEHNUHN C BEIECTBAMH H
7a00paTOpHBIM 00OPYAOBAaHUEM, MPEACTABIATh PE3YJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B (opme
3allUCH YpPaBHEHHH COOTBETCTBYIOIIMX peakuuid U (QOpMyIHpoBaTh BBIBOABI HA OCHOBE ATHX
pe3yJIbTaToB;

cOpPMUPOBAHHOCTh ~YMEHHMH KPUTHUECKH AaHATU3UPOBATh XHMMHUYECKYI0 HHMOpMALHUIO,
MOJy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBOi MH(popMaluu, UHTepHET U ApYyrux);

c(OpMHUPOBAHHOCTh YMEHUHN COOMIOAATH MpaBUia SKOJIOTHYECKH 11eJIecO00pa3HOro MOBEICHUS B
OBITY W TPYIOBOM [EATEIHHOCTU B LIETSAX COXPAHEHHUS CBOETO 370POBbS U OKPY)KAIOIIEH MPUPOAHON
Cpelpl, OCO3HAaBaThb ONACHOCTb BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl ONPENEIEHHBIX OPraHUYECKUX
BellecTB, MoHuMas cwmbica mnokazarens [IJIK, moscHATh Ha mnpuMepax CcrocoObl YMEHbBIICHUS U
IPEIOTBPALIEHHS UX BPEIHOIO BO3/IEHCTBUS HA OPTaHU3M UYEJIOBEKA;

Ui 00y4aroUuMXcs ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 3/10POBbsI: YMEHHUE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYIIHBIX METOJIaX IMO3HAHUS BELIECTB U XUMHUECKUX SIBJICHUI;

JUIS CJEMbIX W CIA0OBHIAIIMX OOYdYaIOIIUXCs: YMEHHE HCIIOJIb30BaTh pPeNbe(HO-TOYCUHYIO
cucreMy o0o3nauenuii JI. bpaitns nis 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenmMeTHBIe pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHudeckasi XuMus» OTpaXKaroT:

cOpPMUPOBAHHOCTh TMPEACTABICHUN: O XHUMHUYECKOM COCTABISAIOIIEH €CTECTBEHHO-HAy4YHOMI
KapTUHBI MUPA, POJIM XUMUHU B ITO3HAHUU SIBJICHUN MPUPOJIbI, B POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOM TIPaMOTHOCTH, HEOOXOAMMOW [UIsl pEUIeHHs NPAaKTHUYECKUX 3aaad |
9KOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpene;

BJIAJICHUE CHCTEMOW XMMHYECKUX 3HAHUM, KOTOPas BKJIKOYAET: OCHOBOIOJIArarollue MOHITHUS
(XMMHYECKHUI DJIEMEHT, aTOM, M30TOI, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIA O0BEM, BaJIGHTHOCTb, 3JEKTPOOTPUIATENBLHOCTh, CTENEHb OKHUCICHHS, XMMHUYECKas CBS3b
(KoBaJIeHTHasi, MIOHHAs, METAJUIMUECKas, BOJAOPOJHAsS), KPUCTAUINYECKasT PELIETKA, THUIbl XUMHUYECKUX
peakuuil, pacTBOp, 3JIEKTPOJUTHI, HEIJIEKTPOJIMTHI, IEKTPOJUTUYECKAS] IJUCCOLMALMS, OKUCIHUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON peaklMy, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (T€Oopus
INEKTPOIIMTUYECKON IMccOonMannu, nepuoandecknii 3akol . M. MenneneeBa, 3aKk0H COXpaHEHHUsI MacChl
BEIIECTB, 3aKOH COXPAaHEHUS M IMPEBPALICHMs] SHEPTUU MPU XUMHUYECKHX PEaKIMsAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3BIK XUMHUH, MHPOBO33PDEHUYECKME 3HAHMS, JIEKallMe B OCHOBE IOHUMAaHUs
IPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJIEHUH, (PaKTOJIOIMUECKHUE CBEJICHUS O CBOMCTBAX, COCTaBe,
NOJYy4eHUH U Oe30MacHOM HCIIOJIb30BAaHUM BaKHEHIINX HEOPraHMYeCKHMX BEIIECTB B OBITY H
MPAKTUYECKOHN JESITETbHOCTU YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHHUH BBIABISATH XapaKTE€pHble NPU3HAKU TOHITUH, yCTaHABIMBaTh HUX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE MOHATHS MPH OMUCAHUM HEOPraHMYECKUX BEIIECTB U UX
[IPEBPAILCHU;

c(OpPMUPOBAHHOCTh YMEHHUH HCIOIb30BaTh XMMUUYECKYI0 CUMBOJIMKY JJISl COCTAaBJIEHUS (OpMYIT
BEUIECTB U YPAaBHEHMH XHMHYECKUX peakuui, cucreMatuueckyro HomeHkiarypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHUS OTAEIbHBIX HEOPTaHMYECKUX BELIECTB (yrapHbIi Ta3, YIIEKUCIHbIN ras, aMMHaK,
raméHasl U3BeCTb, HETal€Hasi U3BECTh, IUTHEBAs COJIA, TUPUT U IPYTHE);

c(OPMUPOBAHHOCTh YMEHHUH OIpenessTh BAJIEHTHOCTb W CTENEeHb OKUCICHHMS] XUMHYECKHX
JJIEMEHTOB B COCIMHEHMSIX pPAa3JIMYHOIO COCTaBa, BMJ XMUMHUYECKOM CBs3M (KOBaJEeHTHAs, HOHHAsd,
MeTaJlJIN4ecKasi, BOJOPO/IHAsA) B COEIMHEHUSAX, TUIl KPUCTAIIINYECKONH PEeImIETKH KOHKPETHOTO BEIIECTBA
(aToMHasi, MOJIEKYNIsApHas, HWOHHAs, MeETAJUIMYEeCKas), XapakTep Cpeabl B BOAHBIX pPacTBOpax
HEOPraHUYECKUX COCIMHEHUN;

c(OPMHPOBAHHOCTh YMEHUH YCTAHABJIMBATH NMPHHAJICKHOCTh HEOPraHUYECKHX BELIECTB M0 UX
COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHUN (IIPOCThIe BEIIECTBA — METAJUIBl U HEMETaJllbl,
OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(pOTEpHBIE TUPOKCHU/IbI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH PaCKpbIBAaTh CMBICT mepuoandeckoro 3akona J[. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOILYIO, 00BSICHUTEIBHYIO H IPOTHOCTUYECKYIO (DYHKIINH;

c(OpPMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
anemeHTOoB 1-4 mnepuonoB Ilepumonunueckoid cucrembl xumuyeckux snemeHToB J[. WM. Menneneesa,



UCIIONIB3Ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OpPOHMTAIN», <«IHEPreTHYECKUE YPOBHHY», OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB XHMHUYECKHX JJIEMEHTOB M WX COCAMHECHHN MO MepHojaM Hu
rpynnam [lepuoanueckoit cucrembl xumudeckux 3aeMenToB . 1. Menpaeneena;

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB, MOATBEPXkAATh CYIECTBOBAaHHE T€HETHUECKOH CBS3U
MEXy HEOPTraHWYECKHMMH BEIIECTBAMU C TOMOIIBI0 YPAaBHEHHH COOTBETCTBYIOIIUX XUMHYECKHX
peaKIuii;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PULIMPOBATh XUMHUYECKHE PEAKIUU 10  Pa3THYHBIM
npu3HaKkaM (4HCIy U COCTaBy pEarupyrolluX BEIIEeCTB, TEIIOBOMY 3G (EeKTy peakiuu, W3MEHEHHUIO
CTEMeHEe OKUCIICHUSI 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIH, YIaCTHIO KaTaau3aTopa);

c(OPMUPOBAHHOCTh YMEHHH COCTABIIATh ypaBHEHUS PEAKIUN pPA3IMYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YpaBHEHUS! peaklMii MOHHOTO OOMEHa, YUYMUTBHIBAsi YCJIOBUS, MPU KOTOPBIX 3TU PEaKIHU
UAYT JI0 KOHIIA;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIMH, MOATBEP>KIAIONIME KAYeCTBEHHBII COCTaB
Pa3IUYHBIX HEOPTraHMYECKHX BEIIECTB, PACIIO3HABATH OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIWE B
BOJ/IHBIX PacTBOpaxX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTH YMEHUH PACKPHIBATh CYIIIHOCTH OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PeaKuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH peakuuu OT
pa3iauuHbIX (PAaKTOPOB; XapaKTep CMENIEHUS XUMUYECKOTO PaBHOBECHUS B 3aBHUCUMOCTH OT BHEIIHETO
BozaeiicTBus (npuHuun Jle llarense);

c(OPMUPOBAHHOCTh YMEHHM XapaKTepH30BaThb XHUMHUYECKHE IPOIECCHI, JIEKallle B OCHOBE
IPOMBIIIJICHHOTO TOJXYYEHHUSI CEpHOW KHCJIOTHI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH IMPEICTABICHHI
00 00IIMX HAyYHBIX TPUHIHUIIAX U HKOJIOTHUYECKUX MPoOIeMax XUMUUECKOT0 MPOU3BOICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIYMCICHUS C HCIOJB30BAHUEM TIOHSATHUS «MaccOBas
JIOJIsl BEUIECTBA B pacTBOPE», OObEMHBIX OTHOILLIEHUH Ta30B MPU XUMUYECKUX PEAKIUAX, MACChI BEIIECTBA
i 00bEMa ra30B M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE MM 00BEMY OTHOTO M3 YYACTBYIOIIUX B
peaKkuu BelIecTB, TEIIOBOro 3(d@dexkTa peakuuu HA OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEBPAICHIS H COXPAHCHHUSI SHEPTUH;

chOpPMUPOBAHHOCTh yMEHUU COONIIO/IaTh TMpaBWiIa TMOJNB30BAHUS XHUMHYECKOH TMOCYIOW W
1abopaTOpHBIM 00OPYIOBaHMEM, a TaK)Ke IpaBWia OOpallleHHs C BEHIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH TJIAHHPOBATH M BBITIOTHITH XUMUYSCKUH IKCIIEPUMEHT (Pa3JIOKCHHE
MepoKCcHUIa BOJOPOAA B MPHUCYTCTBUU KaTanu3aTopa, ONpEICICHHE Cpelbl pPacTBOPOB BEIIECTB C
MIOMOIIIBI0 YHUBEPCAJIBHOTO WHAWKATOpPA, BIMSHUE DPA3IUYHBIX (DAaKTOPOB HAa CKOPOCTh XHMHYECKOU
peaKIuy, peakliii HOHHOTO 0OMEeHa, KaueCTBEHHbIE pPeaKklluy Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHMS, pelIeHUe IKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Mertamisl» U «Hemeranns») B
COOTBETCTBUM C MpaBUJIaMH TEXHHKU O€30MacHOCTH MPHU OOpaIleHUH C BEUIECTBAMH U JaOOPATOPHBIM
000pyIOBaHUEM, TIPEACTABIATh PE3YJIbTAaThl XUMHUECKOTO IKCIIEPUMEHTa B (hopMe 3alncu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U GOpMyTUPOBATH BEIBOJIBI HA OCHOBE ITHX PE3yJIbTaTOB;

COPMUPOBAHHOCTh YMCHHHA KPUTHYCCKH AHAJTU3UPOBATh XHMHUYECKYI0 HWH(OPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeJCTBa MACCOBOM KOMMYHUKAIUU, IHTEpHET U ApyTuX);

c(hOpMHUPOBAHHOCTh YMEHHU COOIOAThH MPpaBUiIa IKOJOTHIECKU 11eTIeCO00Pa3HOTO MOBEICHUS B
OBITY W TPYIOBOM NIEATEIHHOCTH B ILIETSAX COXPAHEHHUS CBOETO 37I0POBBS U OKPYKAIOIIEH MPUPOTHON
Cpenpl, 0CO3HABATh OIACHOCTh BO3JCHCTBUS HA JKUBBIE OPTaHU3MBI OMPEICIEHHBIX BEIIECTB, TTOHUMAS
cmbicn mokazatens [IJIK, moscHAT, Ha mpuMmepax CHOCOOBI yYMEHBIIEHUS W MPEIOTBPALICHUS UX
BPEIHOT0 BO3CMCTBHS Ha OPraHU3M YEJIOBEKa;

JUIsE O0YYaIONINXCs ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS: YMEHUE MPUMEHSTh 3HAHUS 00
OCHOBHBIX JIOCTYITHBIX METOJIaX IMO3HAHUS BEIICCTB M XUMHYCCKHUX SBJICHHIA,

JUIS CHETbIX W CIA0OBHIANIMX OOYYaIOIUXCS: YMEHHE HCIIOJIb30BaTh pPeNbe(HO-TOYCUHYIO
cuctemy obo3nauenuii JI. bpaiins nist 3anucu xumuaeckux GopMmyi.

COJEP)KAHUE OBYYEHUA
10 KJIACC



OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOl XUMHH

[IpenMer opraHM4ecKoi XMMHH: €€ BOSHUKHOBECHHE, PA3BUTHE U 3HAYCHHE B IOJIYYCHUH HOBBIX
BELIECTB U MarepuasoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. ByrnepoBa, €€ oCHOBHbIE
nojoxeHus. CTpykTypHble (DOpMyJIbl OpPraHMYECKUX BeIecTB. ['omosiorus, nmzomepus. XUMHUECKas
CBSI3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPAaTHBIE CBS3H.

IIpencraBnenne o KiaccH(UKALUMU OpPraHMYECKHUX BemlecTB. HoMeHkiaTypa oOpraHu4eckux
COECMHEHUI (cucTeMaTHuyeckas) M TpPUBUAIbHBIC Ha3BaHUs BAXHEHIIMX NPEICTABUTENEH KJIacCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOABl M3y4YEHUs BEIIECTB W HUX MPEBPALICHUI: O3HAKOMIICHHE C
oOpa3laMu OpraHMYECKHX BEIIECTB M MaTepuajlaMd Ha HX OCHOBE, MOJEIUPOBAHHE MOJEKYII
OpPraHMYECKUX BELIECTB, HAONIOJIEHHME U ONMCAHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPALCHUIO
OpPraHUYeCKUX BEILIECTB IPU HarpeBaHUU (IJIaBJICHHE, OOYTTTUBAHUE U TOPEHHE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTMYECKUH Psifl. MeTaH U 3TaH — NPOCTEHIINE IIPEICTABUTEIN
QJIKAHOB: (PU3MUECKHE M XUMHMUYECKHE CBOWMCTBA (peakLUuU 3aMELIeHHUs M TOPEHHUs), HaXOXKACHUE B
IpUPOJIE, IOTYyUYEHUE U IPUMEHEHHUE.

AJKeHBl: COCTaB M CTPOCHHME, IOMOJIOTMYECKMH psAld. OTWUIEH M IPONWIEH — IpOCTeHIne
IPEJICTAaBUTEIN  AJIKEHOB: (U3MYeCKHMe M  XMMHUYECKHE CBOMCTBA (peakuuu TUIPUPOBAHUSA,
raJloreHUPOBAHUS, TUAPATALIUHU, OKUCIICHHS U IOJIMMEpU3allun ), OJyYeHHE U IPUMEHEHHE.

Ankanuensl: Oyraguen-1,3 u metunOyraaueH-1,3: cTpoeHne, BaXHEHUIINE XUMUYECKHE CBOHCTBA
(peaxuust monumepu3sanun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUN pAld. ALETUIEH — MPOCTEUIINI
IpPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOCHUE, (HU3UYECKHEe U XHMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIMN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (u3MUECKHME U XMMHUYECKHE CBOWCTBa (peakiuu
raJOreHNpPOBAHMS U HUTPOBAHNUA), OIy4YeHHUE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, usuieckue u
Xumudeckue Cceoucmea (peakyuu 2anio2eHuposanus U HUMPOBAHUS), NOJVUeHUue U NpumMeHeHue.
TokcuuHOCTh apeHoB. ['eHeTHyeckast CBsI3b MEXIY YIVIEBOAOPOJIAMH, NPUHAJIEKAIIMMH K Pa3InIHbIM
KJ1accam.

[Ipupoanbie nCTOYHUKHU YIiIeBoAOpo0B. [Ipuponnblil ra3 u nonyrHele HedTsHbIe Ta3bl. Hed1h 1
e€¢ mpoucxoxzaeHue. Cnocobbl mnepepaObOTKM  HEPTH: TEeperoHkKa, KpeKUHr (TepMHUYECKUH,
KaTaluTHYecKuil), muponus. [IpoaykTel nepepaboTku He(TH, X NMPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITY. KaMeHHBIH yroib U IPOAYKTHI €ro nepepaboTKH.

OKcriepUMEHTAJIbHbIE METO/bl M3y4YeHHUS BEIIECTB W HUX MPEBpPALICHHUI: O3HAKOMJICHHE C
o0pa3lamMu IacTMace, KayaykoB U pe3uHbl, Kojutekuuu «HedTb» 1 «YToab», MoaenupoBaHie MOJIEKYI
YIJI€BOJIOPOAOB U TaJIOT€HONPOU3BOJAHBIX, IMPOBEIECHNE MPAKTUUYECKONW PalOoThI: MOJIyY€HUE ITHIIEHA U
U3Y4EHHUE €r0 CBOUCTB.

Pacu€rnble 3anaun.

Bbruuciienust mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bE€Ma, KOJMYECTBA HCXOAHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH MO HU3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJIHOTO M3 HMCXOJHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINH).

Kuciaopoacoaepxaiuye oprannyeckue coeiHHeHUs

[IpenensHble OJTHOATOMHBIE CHMPTHL. METaHOT U TAHOJ: CTPOCHUE, PU3NUECKUE U XUMHUYECKUE
CBOMicTBa (peakuMM C AaKTUBHBIMH MeETaJlJIaMH, TaJOT€HOBOJOpPOJIaMHU, TOpEHHUE), TNpPUMEHEHHE.
BonoponHbie cBsi3M MeEXIy MOJEKYJIaMH CIHPTOB. JleHCTBHME MeTaHOJIa M 3TAaHOJA HAa OPraHHU3M
YEIJI0BEKA.

MHOroaToMHbI€ CHUPTHL. DTHIEHTIMKOIb U TIHUIEPHH: CTPOEHHE, (PU3MYECKHEe U XUMHUYECKHUE
CBOICcTBa (B3aMMOJIEHCTBUE CO WIEIOYHBIMM METaJUIaMM, KAaueCTBEHHAas peaklds Ha MHOTOaTOMHbIE
cnupThl). JlelicTBUE Ha OpraHu3M uenoBeka. [IpuMenenue riuuepruta U STUICHTIIUKOJISL.

@deHol: CTpOEHHE MOJIEKYJNbl, (pU3MYecKrue U XUMHUYECKHe CBOMcTBa. TOKCHYHOCTH (eHoIa.
[Ipumenenue penomna.

Anpnerunpl U kemonvl. GopManbaeruy, aueTanbAETH CTPOCHUE, (PU3UUECKUE M XUMHUYECKUE
CBOICTBa (PEaKIMU OKUCIEHHUS U BOCCTAHOBJIEHNUSI, KAUECTBEHHBIE PEAKLINN), TOJIyYEHNUE U IPUMEHEHUE.




OZHOOCHOBHBIE MpeleNbHble KapOOHOBBIE KHUCIOThl. MypaBbUHasT M YKCYCHasi KHUCJIOTHI:
CTpoeHue, (pu3nuecKkue M XMMHUYECKHE CBOWCTBA (CBOMCTBA, OOIIME JUIS KJacca KHUCIOT, PEaKIHs
TepupUKaLNN), NTOJydeHHe U npuMeHeHue. CTeapuHOBas U OJEMHOBAsl KMCIOThI KaK IpPEICTaBUTENIN
BBICHIMX KapOOHOBBIX KHCJIOT. MbljIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICHCTBHE.

CrnoxHble 3pUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIponu3 cioHbIX 3¢pupoB. Kupsbl.
I'mpponus xupos. [IpuMeneHne xupoB. buosorndeckas posb KUPOB.

VYrneBoasl: cocTaB, Kiaccu(UKalus YriaeBOAOB (MOHO-, OU- W Iojucaxapuisl). ['mrokosa —
OPOCTEHIINKA MOHOCAaXapHua: 0OCOOEHHOCTH CTPOCHHS MOJEKYJbl, (PU3MUECKHE U XMMUYECKHE CBOWCTBA
(B3aumoperictBue ¢ ruapokcuaoM meau (II), okucneHume amMmmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOKEHHE IJIIOKO3bl), HAXOXAEHUE B IPHUPOJE, NMPUMEHEHHUE, OUOoJIorudeckas poJb.
®orocunTte3. PpyKkTo3a KaK U30MEpP IITHOKO3bI.

Kpaxman u nemnono3a Kak HOpupoaHble mnoaumepsl. CTpoeHHMe KpaxMmayla M LEJUIIOJIO3BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpOoJIu3, KaUeCTBEHHAs PEAKIUS C HOA0M).

OKcIepUMEHTAIbHbIE METO/bI U3YUSHMsI BEILIECTB M X MPEBPAIEHUIl: IpoBeIeHHEe, HAOI0eHne
U OIHMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KAYECTBEHHBIE PEAKIMM OJHOATOMHBIX
cHUpTOB (OKHCIeHHE TaHoa okenoM Mean(1l)), MHOroaToMHBIX CIIUPTOB (B3aUMOJIEHCTBHE INIMLIEpUHA
¢ runpokcunom wmeau(ll)), ampaerngoB (OKHMCIEHHME aMMHauHbIM pacTBOpoM okcuaa cepedpa(l) u
rugpokcuaom Meau(ll), B3ammoneiicTBue kpaxmana C HOJIOM), HMPOBEACHUE IMPAKTUYECKOM pPabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHUCIIOTBI.

Pacuérnbie 3amaun.

Bbruuciienuss mo ypaBHEHHIO XHMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBA HCXOMHOTO
BEIIECTBA WJIM MPOAYKTa PEakUUU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX
BELIECTB UJIU MPOJYKTOB PEAKIIUHN).

A3zoTcozepikaliue OpraHnuecKue CoeIMHEHMSL.

AMUHOKHUCIIOTBl Kak aM(OTEepHble OpraHUYecKue coeAuHeHus. PU3NUEeCKHe U XUMHUYECKHE
CBOWCTBA aMUHOKHCIIOT (Ha IpuMepe MMLKHa). buonoruueckoe 3HaueHne aMuHOKHUCIOT. [lenTuasl.

benku xak npupoHble BBICOKOMOJIEKYIISIpHbIE coeqruHeHus. [lepBuyHas, BTopuyHasi U TpeTUYHAs
CTpYyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OETIKOB: I'MJIPOJIN3, A€HATYpalus, KAYeCTBEHHbIE peaKkIMi Ha
Oenku.

DKcIepUMEeHTaIbHbIE METOIbl U3YUSHHS BEIEeCTB M UX MpPEeBpallleHHil: HaOIr0ieHUue U ONUMCcCaHue
JIEMOHCTPAIIMOHHBIX OIBITOB: JIeHaTypalys O€JIKOB MpU HarpeBaHUH, LIBETHbHIE peaKLUU OEJIKOB.

BbicokomonekysipHbIe COeUHEHHSA

OcCHOBHbIE TOHSTHSI XHMHUU BBICOKOMOJIEKYJISIDHBIX ~ COEAMHEHMI: MOHOMEp, IOJUMeED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPHU3ALMM, CPEOHAS MOJIEKYJsipHas Macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — NOIMMepU3alysl U MOJMKOHACHC Al

OKCIIEpUMEHTAJIBHBIE METOJBl M3y4€HHUs BEIIECTB W HUX MPEBPALICHUI: O3HAKOMJICHHE C
oOpa3LamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

Me:XnpeamMeTHbIE CBS3H.

Peanuzanuss MeXnpeaIMETHBIX CBS3€M NpuU M3Yy4eHMM opraHuyecko xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, TaK U TOHSTHH,
SBJISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OOme ecTecTBEHHO-HAy4HbIe TMOHSATHS: SIBIEHHE, HAay4YHbIH (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHaJIW3, CHHTE3, Kiaccu(uKalus, T[EepUOJUYHOCTh, HAOIIOJEHUE, W3MEPEeHUe, HKCIEPUMEHT,
MOJIEJTUPOBAHUE.

®uszuka: marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MOJIEKYyJla, SHEPreTH4YEeCKHl ypOBEHbD,
BEIIIECTBO, TeJNO, O0BbEM, arperaTHoe COCTOSIHME BEIeCTBa, (PU3MUECKHE BEIWYMHBI M EAMHUIBI HUX
U3MEpEeHHUSI.

buonorusi: knerka, opraHu3Mm, Ouocdepa, OOMEH BelIECTB B OpraHuzMe, (OTOCHUHTES,
OMOJOTUYECKH aKTHBHbBIE BellecTBa (OENKU, YIIIeBObL, KHUPHI, (PepMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MOJIE3HbIE HCKOMaeMble, TOIUIUBO, PECYPCHI.

TexHonorus: mnHILEBbIE MPOAYKTHl, OCHOBBI PAllMOHAIBHOIO MHUTAHUS, MOIOIIME CpEICTBa,
JIEKapCTBEHHbIE M KOCMETHYECKME IIpernaparbl, MaTepualbl M3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 KJIACC



OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XUMHYECKUH AJIEeMEHT. ATOM. SIIpo aToMa, U30TOMBI. DJIEKTPOHHAST 000JI0YKA. DHEPreTHIECKUE
YPOBHH, TOAYPOBHH. ATOMHBIC OpOuTamu, s-, P-, d- saemeHTbl. OCOOCHHOCTH paclpeneiICHUs
JJIEKTPOHOB IO OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETHIPEX MEPHOJOB. IJIEKTPOHHAS
KOH(UTypanus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepronnueckas cucrema xumuueckux sineMentoB JI. . Menpaeneena.
CBs13p nepuoanyeckoro 3akoHa u Ilepuoauueckoit cucremsl XuMuueckux eMmeHToB /. . Menneneesa
C COBPEMEHHOW TEOpHUEH CTPOECHHS ATOMOB. 3aKOHOMEPHOCTHM W3MEHEHHsS CBOWCTB XHWMHUYECKHX
3JIEMEHTOB U O0pa3yeMbIX UMHU TMPOCTHIX M CJIOXHBIX BELIECTB [0 IpyHnaM M MepuojaM. 3HaueHHE
MEePUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CrpoeHnue BemiecTBa. XUMUYeCKas CBsI3b. Buabl XuMudeckol CBSI3U (KOBaJIGHTHAs HEMOJIApHAs U
MOJISIpHAsi, HWOHHAs, MeTauTmueckas). MexaHu3mbl 00pa3oBaHUs KOBaJCHTHOHW XHMHYECKOH CBS3H
(0OMEHHBI M JOHOPHO-AKIENTOPHBIN). BomopoaHas cBsi3b. BajleHTHOCTb. DJIEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIoHbl: KAaTHOHBI M AHUOHBI.

BemectBa MOJEKYyJISPHOrO M HEMOJEKYJISIPHOTO CTPOEHHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTAUIMYECKUX  PEIMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKHU.

[lonsitue o nmucnepcHbIX cucTteMax. VICTUHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi m0is
BEILECTBA B paCTBOPE.

Knaccudpukanusa Heopranmdeckux coenuHeHud. HomeHkiaTypa HEOpraHMYeCKHX BEIIECTB.
['eneTnyeckasi CBA3b HEOPraHUYECKUX BELIECTB, MPUHAAJICKAIIUX K PA3JIMUHBIM KJIacCaM.

Xumuueckas peakuus. Kiaccmpukamms XUMHYECKMX pEaKUMd B HEOPraHWYECKOH U
OpraHMYECKOM XMMHH. 3aKOH COXPAHEHHUSI MacChl BEUIECTB, 3aKOH COXPAHEHUs U MPEBPALICHUSI SHEPTUU
MPU XUMHYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iuuHbiX (akTopoB. OOpaTuMble pEaKIHH.
Xumuyeckoe paBHoBecHue. DAKTOPBI, BIUSIONIAE HA COCTOSSHUE XUMHUYECKOro paBHoBecHs. [Ipunuun Jle
[TaTtense.

OnektponuTryueckas nuccoruanus. CuiibHbIe U ciialdble AIeKTponuThl. Cpesla BOJHBIX PACTBOPOB
BEILECTB: KUCIasl, HEUTpaabHas, IIeJI0YHAsl.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIINH.

DKCrepuMEHTAIbHBIE METOJbl M3yYeHHUS BEUIECTB M UX MPEBpAICHHI: JEMOHCTpalus TaOmIuIl
«llepmogmueckass cucrema xumuueckux osnemeHtoB J[. WM. MengeneeBa», u3ydyeHHE MoOJeEeH
KPUCTAITMYECKUX PEIIETOK, HAOMIOJIEHUE U OMHMCAaHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(paznoxeHue TEpOKCHAa BOJAOPOJIa B MPUCYTCTBHHM KaTajau3aTropa, OIMpPEAENIEHHE CpPelbl PAcTBOPOB
BEIIECTB C TIOMOIIbI0 YHUBEPCAIBHOTO MHIUKATOpA, pEaKIUd HOHHOTO OOMeHa), MpPOBEACHUE
npakTUYecKor paboTel «BrusHue pa3inuHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKOU PEAKIIUI.

Pacuérneie 3amaumn.

Pacuérel mo ypaBHEHHSIM XUMHUYECKUX PEAKIMH, B TOM YHUCJIE TEPMOXHMUYECKHE PaACUETHI,
pacy€Thl ¢ UCIIOJIB30BAHUEM MTOHATHUSL «MAaccoBasi J0JIsl BEILIECTBAY.

Heopranuueckasi xumust

Hemeramnsl. [lonoxenue HeMetaiioB B [lepuoguueckoil cucreme XuMuueckux 3ieMeHToB J[. U.
MenzeneeBa U 0COOEHHOCTH CTpoeHUs aTromoB. Dusnueckue CBOWCTBa HEMETAJUIOB. AJUIOTPONUS
HEMETAJIOB (Ha mpuMepe KUCIopoaa, cepbl, pochopa u yrieposa).

XUMHYECKHE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TaJIOTeHOB, Cephl, a30Ta, pocdopa, yraepona u
KPEMHUS) U UX COSAMHEHUN (OKCHJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpuMeHeHne Ba)KHEUIINX HEMETAINIOB U UX COCUHEHUN.

Meraubl. [lonoxenne MeraimoB B llepuoamyeckoil cucreMe XUMUYECKUX 3ieMeHTOB [[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. O0mme dusndeckue
cBoMcTBa MeTa/oB. CIlaBbl METAJIJIOB. DIEKTPOXUMHUECKUH Psi/i HAMIPSHKEHUN METaJIOB.

XUMHYECKHE CBOMCTBAa BAXKHEWIIMX METAJUIOB (HATPWUMU, KaJIWW, KaJbIMA, MarHWid, aJtOMUHHH,
LIUHK, XPOM, K€JI€30, MEJIb) U UX COCTUHEHUHN.

O6mume crmocoOs! oTydeHus: MeTauioB. [I[puMeHnenrne MeTamuioB B ObITY U TEXHUKE.

DKCNEepUMEHTAIbHBIE METOJbl M3YYEHHUS! BEIIECTB M WX MPEBPALECHUN: H3YUYCHHE KOJUICKIIMU



«Meramel ¥ CIUIaBbl», 00pa3lOB HEMETAIJIOB, PEHICHHE SKCIEPHMEHTANbHBIX 3ajjad, HaONIo/eHue U
OTMCaHHUE JIEMOHCTPAIIMOHHBIX M JIJAOOPAaTOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA ATIOMUHUS C
pacTBOpaMH KUCIOT U LIEI0Yel, KaueCTBEHHbIE PEaKIIMK Ha KAaTHOHBI METAJIIOB).

Pacuérnsle 3anaun.

Pacuérbl macchl BemiecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WU
00BbEMY OJTHOTO M3 YYAaCTBYIOIIMX B PEAKIIMHU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MIPOJIYKTOB PEAKLIUU, €CIIU OJITHO U3 BEILIECTB UMEET IPUMECH.

Xumus 4 KU3Hb

Ponp xumuu B oOecmeuyeHUH HSKOJOTUYECKOW, JHEPreTHYecKol U MHUIIEBOM 0e30MacHOCTH,
pa3BUTUU MeAUIUHBL. [IoHATHE 0 HAYYHBIX METO/IAaX MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKLIUM.

[IpencraBnennus 00 OOmMX HAYYHBIX MPHHLUUIAX MPOMBIIUICHHOTO MOJYYEHHUS BaKHEHIINX
BEILECTB.

YenoBek B MHpE BEUIECTB M MAaTE€pUAJIOB: BAaXKHEHIINME CTPOUTENbHBIE MaTepUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa, Marepuanbl Uil OSJIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHMUECKUE U MUHEPAJIbHBIC Y00pEHUsI.

XUMHS U 310pOBBE YEJIOBEKA: MPABUJIA UCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301acHOTO UCIOJIB30BAHUS MTPENapaToB OBITOBOM XUMHUHU B MOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBs3eW NMpPU HM3YYCHUH OOIEeH W HeopraHmdyeckod xummu B 11
KJIacCe OCYIIECTBIIACTCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK H
HOHSITUMN, SBJISIOUIMXCSA CUCTEMHBIMU JJIs1 OTJIENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mue ecTecTBEHHO-HAYYHbIE TOHSTHS: HAay4dHbI (akT, TUIIOTe3a, 3aKOH, TEOpHUs, aHAIU3,
CHHTE3, KJIaCCH(HKAINA, MEPUOJAUIHOCTh, HAOIIOJACHUE, HKCIEPUMEHT, MOJCIMPOBAaHHUE, H3MEPECHHE,
SBIICHUE.

®dusuka: MaTepus, D3HEpPrusi, Macca, aroM, »JJEKTPOH, IPOTOH, HEWUTPOH, HOH, MH30TOIl,
PaZ0aKTUBHOCTb, MOJIEKYJIA, SHEPIreTHUECKUI YPOBEHb, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSTHUE
BEIIECTBA, (PU3MUYECKHE BETMUMHBI M SAMHUIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTema, Ouocepa, Makpo- U MHUKPOAJIEMEHTbI, BUTAMUHBI,
0OMeEH BeIIEeCTB B OpraHU3Me.

I'eorpadus: MuHepabl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMbIe, TOILINBO, PECYPCHI.

TexHonorus: XuMHUecKas MPOMBIIUIEHHOCTb, METAJUIyprusi, IPOU3BOJCTBO CTPOUTENIBHBIX
MaTepHajIoB, CEeIbCKOXO035HCTBEHHOE MPOM3BOJCTBO, IMHUIIEBAs MPOMBIIIJIEHHOCTb, (apMaleBTHYecKas
IPOMBIIIIEHHOCTh, MPOM3BOACTBO KOCMETHYECKHMX IPernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, IEKTPOHHAS IPOMBIIIIEHHOCTb, HAHOTEXHOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
KounyecTBo 4yacoB
Ne  HaummeHoBaHuUe pa3/iesioB U K I JCATEALHOCTE, yuTenst ¢
= p OHTPOIL  LlpaKTuiec yueTom padoueii MporpaMmmbl
n/m  TeM MPOrpaMmbl Bcero Hble KHe

BOCIIMTaAHUA
padoTsbl padoThl

Pasnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XMMHH

-IOAACPKAHHUE B KOJIJICKTUBE
JIeNIOBOH, IPY>KETI00HOM

aTMoc(epsl;
[Ipenmet oprannyeckoit -aHAJIN3 PEATBHOTO COCTOSHUS
11 XuMHL Teopus crpoeHus 3 1 JieNl B y4eOHOM Kilacce/TpyIiIe;
OpPraHUYECKNUX COECIMHEHHUN -opranuzanus padoTsl
A. M. bytneposa 00y4aromuxcst ¢ COLUAIBHO

3HaYUMOM nHpopmManuen —
o0cyx/ieHue, BbICKa3bIBaHUE
MHEHUSI;

Wroro no pazmeny 3




Pasznea 2. YrieBoaopoabl

[IpenenbHBIC YTIEBOAOPOABI

- pa3BUTHUEC HCHHOCTHOTI'O

21— ATKaHBI 2 OTHOIICHHS K 3HAHHIM KaK
Henpenenbubie HMHTE/UICKTYalIbHOMY pECYpCy,
2.2 | yTIeBOJOPOIbI: aJIKCHBI, 6 obecnieunsarolemMy Oyayee
AJIKAJIMEHBI, ATKUHBI YeNoBeKa, Kak pe3ysibTaTy
2.3 Apomaririeciie 2 §E§g§;f;Z§§;OH§‘IC6HOFO
YTIIE€BOI0POIbI
TPYHa,;
- opranu3anus padoTbl
00yYJaOIIUXCS ¢ COIHATBEHO
3HAYUMOM MHpOpMaIen —
00cCyXIeHUE, BRICKa3bIBAHUE
[IpupoaHbie HCTOYHUKHU MHEHHUSL;
2.4 yrIaeBoIOPOJIOB H HX 3 1 -IIOCTPOCHUE BOCIIUTATEIILHON
nepepaboTKa JEATENBHOCTU C YYETOM
KYJIbTYPHBIX pa3JINuui JETEM,
MOJIOBO3PACTHBIX U
WHIMBUTYaTbHBIX
0COOEHHOCTEN;
Uroro no pazneny 13

Pasznea 3. Kucaopoacoaepskamue o

raHn4eCKHue COeINHCHUA

3.1

Cnuptel. ®enon

3

3.2

Anbneruasl. KapOoHoBbIE
KHUCHO0ThI. ClI0XKHBIE A3UPHI

7

3.3

VYrneBons!

-[IPUBJICYEHUE BHUMAHUS
00y4aromuxcs K IEHHOCTHOMY
acIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUM, OPraHu3a1us

uX paboThI ¢ OTy4aeMoi

Ha ypOKe COIMaJIbHO 3HAYNMOMN
uH(popManuen;

-o0Oy’XJIeHne 00yJaroIuxcs
co0JII0/1aTh HAa YPOKE
OOIIETTPUHATHIE HOPMBI
MIOBEJICHUS, TIPAaBUIIa OOIICHUS
CO CTapIIMMHU U CBEPCTHUKAMH,
MPUHLIMIIBI Y4eOHOM
JUCLUTUTMHBI

¥ CaMOOpTaHHU3aIHH;

- HAX0XKJIEHHE [IEHHOCTHOTO
acmekTa yueOHOTro 3HAHUS U
uHpopMalnu, odecrieueHle ero
MOHUMAaHHUS U TIEPEKUBAHUS
00yJaromuMucs

Hroro no pazaeny

13

Pa3nesn 4. A3oTcoaepskaiiue opraHniecKue

COCAUHCHUA

4.1

AMUHBI. AMUHOKHUCIIOTEI.
benku

- YCT@HOBJICHHE JOBEPUTEIBHBIX
OTHOIIEHUH ¢ 00y4YaroUUMucH,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY
BOCTIPUATHIO 00Yy4aIOIIUMUCS
TpeOOBaHUH U MPOCHO yUUTEN,
MPUBJICUYCHUIO HX BHUMAaHUS

K 00CyX/1aeMoii Ha ypoke
uH(pOpMaLUY, AKTUBU3ALUU

UX II03HABaTEIbHOMU




JCATCIIbHOCTH,

Uroro no pazgeny

3

Pa3znea 5. BbicokoMoJieKyJ/JIsIpHbIE COeINHEHU S

IInactmaccel. Kayayku.

-OpraHu3anus padoThl
00yYJaIOIIUXCS ¢ COIHATBEHO
3HAYUMOU MHpOpMaIen —
00cyXIeHUEe, BRICKa3bIBAHNE
MHCHHSI,

-pa3BUTHE [IEHHOCTHOTO

5.1 2
Bosokna OTHOILIEHHSI K 3HAHUSM KaK
HUHTEIIEKTYaTbHOMY pecypcy,
obecnieunBaronieMy Oyayiiee
YeNIOBEKa, KaK Pe3ylIbTaTy
KPOIIOTIIMBOTO, HO
VBIJICKATEIILHOTO Y4eOHOTO Tpy/Ia
Hroro mo pazmeny 2
OBIIEE KOJIMYECTBO YACOB 34 3 5
10 TTIPOTPAMME
11 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3ieioB U KonrpoJs IlpakTuuec JleATeabROCTE, anTeHﬂ ¢
0/n | Tem nporpamMmbI Beero | Hire e yueTom pado4eil MporpaMmmbl
BOCIIUTAHUS
padoThI padoTbI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
CtpoeHne aTOMOB. - pa3BHUTHE IICHHOCTHOTO
[Tepuoanueckuii 3aK0H 1 OTHOIIICHUS K 3HAHUSAM KaK
1.1 | [lepmomuueckas cuctema 3 HMHTEIUIEKTyaIbHOMY PECYpCY,
XUMHUYECKHX dN1eMeHTOB /1. obecrneunBaronieMy Oymayiiee
N. Menneneena YeJI0BEKa, KaK pe3ysbTaTy
12 CrpoeHnue BenecTna. 4 KPOIIOTIIMBOTO, HO
MHoroo6pasue BeecTs YBJICKATEIBHOTO y4eOHOTO
Tpyaa;
-no0yX/1eHne 00y4JaroInuXCst
co0uro1aTh Ha ypoKe
OOLIEPUHATHIE HOPMBI
1.3  Xumuueckue peakiuu 6 1 1 TOBE/ICHIS, IPaBUIIA OOLICHNUS
CO CTapIIUMHU U CBEPCTHUKAMHU,
NPUHIUIBI Y4eOHOH
JTACITUTUTHHBI
¥ CaMOOpTraHHU3aIuy;
Hroro mo pazmeny 13
Pasznea 2. Heopranuueckasi Xumusi
2.1  Meramisl 6 1 -pa3BUTHE LIEHHOCTHOTO
2.2  Hemeramib 9 1 1 OTHOIIIEHUSI K 3HAHUSAM KaK
HHTEIUICKTYaJIbHOMY pecypcy,
obecrneunBaronieMy Oyayiiee
YeJIOBEKa, Kak Pe3yJIbTaTy
23 CBs13b HEOPTAaHUYECKUX H 5 KpOTIOTJIBOTO,
OpraHU4CCKHX BCIICCTB HO YBJIEKATEIHHOTO Y4eOHOTO
TpyZa;
-TIPUBJICYCHUE BHUMAHUS




Hroro no pazneny
Pasznen 3. Xumus u :Ku3HL

3.1 | Xumus " XU3Hb

17

00y4aromuxcst K IEHHOCTHOMY
aCTIEKTy M3YYaeMbIX Ha YPOKax
SIBJIEHU, OpraHu3aIus

ux paboThI ¢ TOTy4aeMO

Ha YPOKE COIMAIbHO 3HAYNMOM
uHpopManuei;

-pa3BUTHE IEHHOCTHOTO
OTHONICHHSI K 3HAHUSIM KaK
WHTEIUICKTYaJIbHOMY pPecypcy,
obecrneunBaroniemMy Oymyiiee
YeJI0BEKa, KaK Pe3yJbTaTy
KPOIIOTIUBOTO,

HO YBJIIEKATEIILHOTO y4eOHOTO
TPyAa;

-IIOCTPOECHHUE BOCIIUTATEIBHOMN
JeATEILHOCTH C YUYETOM
KYJIbTYPHBIX pa3JINuui JETEM,
MI0JIOBO3PACTHBIX U
WH/IMBUTYaIIbHBIX
0COOEHHOCTEN;

-aHaAJIN3 PEaTbHOTO COCTOSHUS
JieN1 B yueOHOM KJlacce/Tpyrrie;
-pa3BUTHE IEHHOCTHOTO
OTHOUICHUS K 3HAHHUSM KaK
MHTEIJUIEKTYaJIbHOMY pPecypcy,
obecrneuynBaronieMy Oyayiiee
YeJI0BEKa, KaK Pe3yJbTaTy
KPOIIOTIINBOTO,

HO YBJIEKATEJIbHOTO Y4eOHOTO

Tpyada;

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB

[10 ITPOTPAMME

34 3 3

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka
ypOKa
1 [IpenmMer opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHHE
2 Teopus cTpoenus opraHndeckux coequueHnid A. M. bytiepoBa, €€ OCHOBHBIE TIOJIOKEHUS
3 [IpencraBienue o kinaccudukanuy opranndeckux Beuiects. Homenknarypa (cucremarnyeckas)

1 TPUBHUAJIBHBIC HA3BAHUSA OPTaHUYCCKUX BCIICCTB

4 CraproBasi IMarHOCTHKA

5) AJKaHBI: COCTaB ¥ CTPOEHHE, TOMOJIOTUYECKHUN psall. MeTaH U 3TaH — npocTennine
IIPEICTAaBUTENN AJTKAHOB

6 AJKEHBI: COCTaB U CTPOEHUE, CBONCTBA

7 OTUJIEH U NPONUIEH — MPOCTEHIINE IPEICTaBUTENIN AJIKEHOB

8 Ilpaxmuueckas paboma Ne 1. «Ilonyuenue smunena u usyuenue e2o C6OUCME

9 Anxanuensl. byraauen-1,3 u metunOyraauen-1,3. IlogydyeHrne CHHTETHYECKOTO KaydyKa U

PE3UHBI




10

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUN Psifl. AIICTHIICH — TPOCTEHIITHI
MNpCACTABUTCIIb AJIKWHOB

11 Brruucnenus mo ypaBHEHHUIO XUMHYECKOW PEaKIIH

12 Apensbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTh apeHOB

13 ['enernyeckas CBS3b YII€BOAOPOAOB, MPUHAJICKAIIMX K PA3IMUHBIM KJlaccam

14 [IpupoaHbie HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHbIE HE(TAHBIE ra3bl, HEYTh U
POAYKTHI €€ epepaboTKH

15 [IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB: MPUPOIHBIN T'a3 U MOMYTHbIE HE(PTAHBIE ra3bl, HEYTh U
IPOAYKTHI €€ epepaboTKH

16 KouTpoabHas padora nmo paszaeiy «YrjiaeBoaopoabn»

17 IIpenenbHble OTHOATOMHBIE CIMPTHI: METAHOJI U 3TaHOJI. BogopoaHas cBs3b

18 MHoOroaroMHble CIIUPTHI: ITUICHTIIUKOIb U TIUIEPUH

19 @DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHUECKUE CBOICTBA, IPUMEHEHHUE

20 Anpaeruapl: GopMaIbACTUA U alleTAIbICTH . ATIETOH

21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE KUCIOTHI: MypaBbUHASA U YKCYCHAs

22 Ilpakmuueckas paboma Ne 2. «Ceoticmea pacmeopa YKCYCHOU KUCIOMbLY

23 CreapuHOBas U OJICMHOBAsI KUCTIOTHI, KaK MPEICTABUTENN BBHICIINX KapOOHOBBIX KHCIIOT

24 Mpbl1a Kak coJIM BBICIINX KapOOHOBBIX KMCIIOT, UX MOIOIIEE JeiCTBHE

25 CrnosxHbie 3(UpPBI KaK MPOU3BOIHBIC KAPOOHOBBIX KUCIOT. [ HAPOIIA3 CIIOKHBIX d3PUPOB

26 Kupsr: rusiponus, npuMeHeHne, OMOJIOTUYECKasi POJIb )KUPOB

27 VYrineBojbl: cocTas, Kiaccuukaiys. BakHelme mpeacTaBuTeN : TI0K03a, GPyKTo3a,
caxaposa.

28 Kpaxmain u nemnoso3a Kak mpupoIHbIE TOJINMEPHI

29 I'omoBasi KOHTpPOJILHAsI padoTa

30 OO1as xapakTepuCcTUKa a30TCOAECPIKALIUX OPraHMYECKUX COCTUHEHHIA

31 AMUHBI: METUJIAMHUH U aHUJIUH

32 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPTaHUYECKUE COSAMHEHUS, UX OMOIOTUYECKOe 3HAYCHHE.
[Tenrtunpl. benku kak mpupoaHBIE BHICOKOMOJICKYJISIPHBIE COSTUHEHUS

33 OCHOBHBIE OHATHS XUMHH BHICOKOMOJIEKYIISIPHBIX COSAMHEHU.

34 OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX coeAnHeHul. [lnactmaccsl, kaydyku,
BOJIOKHA

11 KITACC

Ne Tema ypoka

ypoKa

1 XUMUYECKUH dNIeMEHT. ATOM. DIIEKTPOHHAS KOH(MUTYpAIHs aTOMOB

2 Ilepuoanueckuii 3akoH u [lepronnueckas cucrema xumMuueckux 3ieMeHToB 1. 1. Menneneesa,
MX CBSI3b C COBPEMEHHOW T€OPUEH CTPOEHHUSI aTOMOB

3 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB M UX COEIMHEHHI MO rpynnam u
nepuoiaM. 3HAYCHHE MEPUOJUIECKOTO 3aKOHA U CUCTEMbBI XUMHUYECKUX dyieMeHToB J1. 1.
MeHnzieneeBa B pa3BUTHH HAYKH

4 Crtpoenue BemecTBa. XUMHUUYECKasl CBSI3b, €€ BUJIBI; MEXaHU3MBI 00pa30BaHUs KOBAJIEHTHOM
cBs3u. Bogopoanas cBsi3b

5 BaneHnTHOCTB. DnexkTpoorpunarenbHoCcTh. CTENEHb OKHCIEHUS. BemecTBa MOJIEKyYISIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHHUS

6 [TonsiTie 0 mUCTIepCHBIX cucTeMax. VICTHHHBIE M KOJIJIOWIHBIC PacTBOPHI. MaccoBast 101
BEII[ECTBA B PACTBOPE

7 Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX CoelMHeHUH. [ eHeTnueckas CBs3b
HEOPTraHWYECKHUX BEIIECTB, PA3TUYHBIX KJIACCOB

8 Knaccudukanus XuMHUECKUX peakluii B HEOPTAaHUUYECKON U OpraHuYecKor XUMHH. 3aKOH

COXPAaHEHHUs MAcChl BELECTB; 3aKOH COXPAHEHUs U NPEBPALLCHUS DHEPIUU IIPU XUMUYECKUX
peakuusx




Cxopocts peaknuu. OOpaTuMbIe peakiii. XHMHUYECKOE PABHOBECHE

10 Ilpakmuueckas paboma Ne 1. « Bausnue pasnuunvix ¢haxmopos Ha CKOPOCHb XUMUHECKOU
peaxyuuy

11 OnekTponuTnueckas aucconuanus. [lonstue o Bonopoanom nokasarene (pH) pactsopa.
Peakuinu nonsoro oomeHna. ['uiponns opraHn4eckKux ¥ HEOPTaHNIECKUX BEIIECTB

12 OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakinu. [IoHsTHE 00 31eKTpoin3e paciiaBoB U
pacTBOpPOB COJIEN

13 KonTpoabHnas pabora no pasaeny «Teopernyeckne 0CHOBbI XMMHUM»

14 Merainel, ux nojioxenue B [lepuoanyeckoi cucteMe XuMuueckux 3ieMenToB Jl. U.
MemnieneeBa 1 0COOCHHOCTH CTpoeHust aToMoB. O0mume pu3nveckre CBONCTBA METAJIIOB

15 CruiaBbl METAJUIOB. DJIEKTPOXUMUYECKUHN PsiJi HAPSKEHUN METAJIOB

16 XUMHYECKUE CBOMCTBA BAKHEUIIIUX METAIIOB (HATPUid, KaJIUH, KaJIbLIUI, MarHui, aJlFlOMUHUN) U
UX COEOUHEHUN

17 XUMUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUI

18 XHUMHUYECKHE CBOMCTBA IIUHKA, JKEJIe3a U MX COCTUHCHUM

19 Ipaxmuueckas paboma Ne 2. "Peutenue 3KkcnepumeHmanvHulx 3a0ay no meme «Memannoiy"

20 Hewmerannsl, ux nonoxenue B Ilepruoanyueckoi cuctreMe XMuMUYECKUX 1eMeHToB /1. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 ®uznyeckue CBOWCTBa HEMETAJUIOB. AJIJIOTPOIHS HEMETAILJIOB (Ha IPUMEPE KUCIOPOa, CEPHI,
docdopa u yriaepona)

22 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBhI U UX COCTMHEHUI

23 XUMHYECKUE CBOICTBA a30Ta, pochopa 1 UX COCTUHEHUI

24 XHUMHUYECKUE CBOMCTBA YIIIEpOJ1a, KPEMHUS U UX COCIMHEHUN

25 [TpuMmeHeHre BaXHEUIIINX HEMETAJIOB M UX COSAMHEHUN

26 O06o01IeHre u cucreMaru3anus 3HaHui o Teme «Hemerannsy. Beiuucienus no ypaBHeHUSIM
XUMUYECKUX PEaKIUi U TEPMOXHUMHUUECKHE PACUETHI

27 Ilpakmuueckasn paboma Ne 3. « Pewienue sxcnepumenmanvhuix 3a0ay no meme "Hememanno" »

28 KonTpoJsbaas pa6ora no remam «Metauib» n «Hemerawibny

29 Heoprannueckue u opranmueckue KuciaoTsl. Heoprannueckue u opraHnyeckre OCHOBaHUS

30 AmMoTepHbIe HEOpraHUYECKHe U OpraHNYeCKHUe COeTMHEHUs. | eHeTrnueckas CBA3b
HEOPTraHWYECKUX U OPTaHUYECKUX BEIICCTB

31 Ponb xumun B 00ecreyeHrH SKOJI0TMUYeCKO, SJHEPreTHIECKON U MHIIEeBO 0e30M1acHOCTH,
Pa3BUTHH MEUITIHBI

32 I'onoBasi KOHTpPO/IbHAsA padoTa

33 [IpencraBienust 06 OOIIMX HAYYHBIX MIPUHIIMIIAX MPOMBIIUIEHHOTO MOTYYSHHs BaXKHEHIIIIX
BenlecTB. YenoBek B MUpPE BELIECTB M MaTEPHAJIOB.

34 XUMHUS U 3J0pPOBBE YEIOBEKA

B (be,[[epaJ'IBHBIX U PCTUOHAJIBHBIX HpPOHCAYpaX OICHKHU KadCeCTBa 06p8.30BaHI/I$I HCIOJIB3YCTCA

nepedeHp (KoaudukaTop) pachpeiesieHHBIX M0 KilaccaMm MPOBEpSEMBIX TpeOOBaHHWI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 00pa30BaTeIbHONW MPOTPaMMbl CpeAHEro oOmero ooOpa3oBaHUsS U DIIEMEHTOB
COJIEpXKaHUS 110 XUMHH.

MPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIBHOM ITPOI'PAMMBbBI

10 KUIACC
Kon . .
IpOBepHEEMOTO IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThHI 0CBOEHHSI OCHOBHOI1 00pa3oBaTe/IbHOI
NPOrpaMMbl CpeHero od1ero 00pasoBaHus
pe3yJibTaTa
1 TeopeTnueckre OCHOBbI OPraHU4eCKOW XUMHHU
CdopMHupoBaHHOCTH MpECTaBICHUI 0 XUMHUYECKOU COCTaBJIAIOIIEN
11 €CTECTBEHHOHAYYHOW KapTHHBI MHUPA, POJIM XMMHM B TMO3HAHWUU SIBJICHUN IPUPOJIBI, B
(GbOpMUPOBAHUN MBIIUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (HYHKIIMOHATILHOW IPaMOTHOCTH,




HEOOXOAMMOM I peIeHUs] MPAKTHYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cpefie

1.2

1.3

1.4

1.5

1.5

1.6

Brnanenue cucteMod XMMHMYECKHX 3HAHHM, KOTOpas BKJIOYAET: OCHOBOIIOJArarollne
MOHATUS (MOJIEKYJa, BaJEHTHOCTh, 3JEKTPOOTPHUIATEIHHOCTh, CTEIEHb OKHUCIICHHS,
XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHAS Macca, MOJISIPHBIA O0BEM, YIIIEpOIHBIA CKEIeT,
GyHKIMOHATBHAS TPYIIA, pPaauKal, HW30MEpHUs, H30MEpbl, TOMOJIOTHYECKUN P,
TOMOJIOTH, yTJIEBOJIOPOJIBI, KHCIOPOA- U a30TCOACPIKANINE COSAMHCHHSI, OMOIOTUICCKH
aKTHBHBIC BemlecTBa (yriaeBOABI, JKUPBI, OCNKH), MOHOMEpP, MOJHUMEP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJICKYJIIPHBIE COCIUHEHUS); TEOPUU U 3aKOHBI (TEOPHUST XUMHUYECKOTO
CTpOCHHUsI Opranndeckux Bemects A.M. bytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN
S3BIK  XUMUH, (AKTOJIOTMYECKUE CBEIACHHUS O CBONCTBaX, COCTaBE, IMOIYYCHHH H
0e301acHOM HCIIOJIb30BAaHUH BAKHEUIIINX HEOPTAaHMUECKUX M OPraHUYECKHUX BEIICCTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH Y€JI0BEKa

ChopMupoBaHHOCT, ~ YMEHHMH  BBISBISATH  XapaKTEpHbIE  MPHU3HAKK  TOHSATHIA,
YCTaHABIMBAaTh MX B3aUMOCBA3b, HCIOIb30BaTh COOTBETCTBYIOLIME IIOHATHS IIPU
OIIMCaHUU COCTABA, CTPOCHUS U IPEBPAILCHUI OPIraHUYECKUX COCUHEHUN

c(hOopMUPOBAHHOCTh YMEHUN MCIOJIb30BAaTh XUMHUYECKYIO CUMBOJIUKY JIJISl COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaléHHON) GOpMYyNl OpraHUuYECKUX
BEIIECTB W YpPaBHEHUN XMMHYECKUX PEAKIMi, H3TOTaBIMBATh MOJECIH MOJEKYI
OpPraHMYECKUX BEIIECTB ISl WILIIOCTPALUKA HUX XHMHUYECKOTO M TMPOCTPAHCTBEHHOIO
CTPOCHUS

ChopMupoBaHHOCT, ~ YMEHHMH  yCTAaHAaBIMBaTh  NPUHAUIEKHOCTh  HM3YYCHHBIX
OpPraHMYECKUX BEILECTB 10 UX COCTaBy U CTPOEHUIO K ONpeAeIEHHOMY Kiaccy (Ipymnre)
COeIUMHEHUN  (YIrJaeBOIOpOAbI, KUCIOPOJ M a30TCOAEpKALUME  COCAUHEHMS,
BBICOKOMOJIEKYJIIDHBIE COCIUHEHHUs), JaBaTh MM Ha3BaHUs IO CHCTEMAaTUYECKOMH
nomenkiarype (IUPAC)

ChopMupoBaHHOCTb YMEHHs OINpPENENATh BUIbl XUMHUYECKOW CBA3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIEC)

CdopMupoBaHHOCTh YMEHUS IPUMEHSTD: MOJIOKEHUS TEOPUH CTPOEHUSI OPraHUYECKUX
BemecTB A.M. bytnepoBa 11 0ObsSCHEHHs 3aBUCHUMOCTH CBOMCTB BELIECTB OT HX
COCTaBa U CTPOEHMSI; 3aKOH COXPaHEHHS MacChl BEIIECTB

VYrnesopoponsl.  Kucnopoacozepxamme U a30TCOAEpXKALME  OpraHUYECKHe
coelMHEHMs. BRICOKOMOJIEKYIIIpHBIE COEINHEHUS

2.1

CdopMupoBaHHOCTH yMEHUW MPUBOAUTHL TPUBHATbHBIE HAa3BaHUS OTAEIbHBIX
OpTraHWYECKUX BEIIECTB (ITUJIEH, MPOMUIICH, alleTUJIEH, STUJICHTJIUKOJb, TIUIEPHH,
denon, dopManpaeTHa, aleTanbIerH], MYypaBbHHAs KHCIOTa, YKCYCHAas KHCIOTa,
OJICMHOBAsI KUCJIOTa, CTEAPUHOBAsI KUCJIOTA, TII0K03a, PPYKTO3a, Kpaxmal, 1eJUTI03a,
TJTUIYH)

2.2

2.3

2.4

CdopMupoBaHHOCTh YMEHUH XapaKTepH30BaTh COCTaB, CTpOeHHUE, (U3NUYECKUE U
XUMHYECKHE CBOMCTBA TUIHYHBIX Hpe)ICTaBPITeJIeﬁ PA3JIUYHBIX KJIACCOB OPraHUYCCKHUX
BellecTB (MeTaH, 9TaH, dTWICH, MPOIUJIeH, alleTusieH, OyraaueH-1,3, MeTunOyraanueH-
1,3, GeH307, METaHOJ], 3TAHOJ, ATHJICHIJIMKOJb, TIUIECPHH, (DEHON, ameTaabIeTHI,
MypaBbUHAs U YKCYCHas KHUCIOTBI, TJIOKO3a, Kpaxmai, IEeJUI0N03a, aMUHOYKCYCHAs
KHCJIOTA)

ChopMupOBaHHOCT  YMEHHUS  WJUIIOCTPUPOBATH TI'EHETUYECKYIO CBA3b  MEXIY
TUNAYHBIMU ~ TIPEJCTABUTEIISIMA  PAa3IMYHBIX  KJIACCOB  OPTaHMYECKHX  BEIICCTB
YPaBHEHUSIMH  COOTBETCTBYIOIIMX XMMHUYECKMX peakIuii ¢  HCIOJIb30BaHHEM
CTPYKTYPHBIX (hopMyI

ChopMupoBaHHOCTh YMEHHS XapaKTEPHU30BaTh HCTOYHHKH YTIIEBOJOPOTHOTO CHIPHS
(HeTh, TPUPOAHBIM Ta3, Yroib), CHOCOOBI HX TMepepabOTKHM M MNPAKTUYECKOE
IPUMEHEHHE IIPOIYKTOB IepepaboTKu

XUMHA U KU3Hb. PacuéTnl




3.1

ChopMHUpPOBAaHHOCT, YMEHUN BJIQJAETh CHUCTEMON 3HAHWUN 00 OCHOBHBIX METOJaX
HAay4YHOI'O MO3HAHUA, UCIOJIB3YyCMbIX B XUMHHU IPU U3YYCHHUU BCIICCTB U XUMHUYCCKUX
SBJICHUH (HAOIIOIEHNEe, W3MEpPEHHEe, SKCIIEPUMEHT, MOJCIUPOBAHUE), HCIOJb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATUSA pemeHm”I B KOHKPCTHBIX KM3HCHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

3.2

CdopmMupoBaHHOCTh YMEHHI COOMIOATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYA0N
U J1abOpaToOpHBIM OOOPYIOBAaHUEM, a TAaK)Ke IpaBHja OOpalleHUs] C BEUIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIITOJIHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIMBITOB

3.3

3.4

CdopmMupoBaHHOCTh YMEHUU MJIAHUPOBATH M BBHIMOJIHATH XUMHYECKHH IKCIEPUMEHT
(mpeBpallleHus OpPraHMYEeCKMX BELIECTB IIPUM HAarpeBaHUM, IOJYyYEHHE OSTHUJIEHA U
M3Y4YEHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKI[MM OPraHUYECKUX BELIECTB, JEHATypalus
OENKOB IMpHU HAarpeBaHUM, IIBETHHIC PEAKUUU OEITKOB) B COOTBETCTBUU C MPAaBUIAMHU
TEXHUKH O€30MacHOCTH MpU OOpalleHMH C BeIIeCTBaMH M J1abOpaTOPHBIM
000pyIOBaHUEM; MPEICTABIATh PE3YAbTATHl XMMHYECKOTO 3KCIIEpHUMEHTa B (opme
3allCU ypaBHEHHUI COOTBETCTBYIOIIMX PEaKIHil U (GOpMyIUPOBATh BHIBOJIBI HA OCHOBE
ITUX PE3YyIbTaTOB

ChopMUpOBaHHOCTh YMEHHI MPOBOIWTH BBIYHCICHHUS 1O XHUMHYECKHM YPaBHCHUSIM
(Maccel, 00BEMa, KOJIUYECTBA WMCXOJHOIO BEIIECTBA MM NPOAYKTA PEAKIUH I10
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXO/IHBIX BEIIECTB MM MPOIYKTOB
PEaKIIHM)

3.5

CdopMUpoBaHHOCTh YMEHHI KPUTUYECKH aHAJIU3UPOBATH XUMHUECKYIO MH(POPMAIHUIO,
MOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MaccoBoM uWHMOpMAIUHU, CETh
WuTepHeT u npyrue)

3.6

11 KUIIACC

CchopmMupoBaHHOCTE YMEHHUH cOOMIOaTh INpaBHia IKOJIOTMYECKU IEIeco00pa3HOro
HOBEJCHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHs CBOETO 3/10pOBbS U
OKpY)Karollled INPUPOJHONW Cpenbl, OCO3HABaTh ONACHOCTh BO3JCHCTBUS Ha IKUBBIC
OpraHU3MBbl ONPEAEIEHHBIX OPraHMYECKUX BEILECTB, MOHUMas cMblca nokaszarens [1/IK
(mpeaenbHO  JOMYCTUMOM  KOHIIEHTpalMM), TOSCHATh Ha IpUMEpPax CIocoObl
YMEHBILIEHUS U PEJOTBPAIECHUS UX BPEJHOTO BO3JIEHCTBUS HA OPTaHU3M YEJIOBEKA

Kon
MpoBepPsaAEMOro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/ibHOI
NPorpaMMbl CpeiHero ooIero oopa3oBaHus

1

TeOpeTI/I‘{eCKHe OCHOBBI XMMHHU

11

Brnanenue cucteMoll XHMMHYECKHMX 3HAHWMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAOLIME
HOHATHS (XMMHYECKHH DJIEMEHT, aToM, JJIEKTpOHHas oOoioyka aroma, S-, p-, d-
DIIEKTPOHHBIE opOuTanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTB,
OJICKTPOOTPULIATCIIBHOCTh, CTCIICHb OKHCIICHUSA, XUMHUYECKaA CBA3b, MOJIb, MOJIApHas
Macca, MOJISIPHBIA O0BEM, KpUCTAIIMYECKas pPEIIETKA, TUIbl XMMHYECKUX PEaKIHi
(OKUCIIUTENIEHO-BOCCTAHOBUTENbHbIE, H9K30- U HHIOTEPMHYECKHE, PEaKIUH HOHHOTO
o0MeHa), pacTBOP, DJEKTPOJMUTHI, HEIIEKTPOIHUTHI, AIEKTPOIUTUUYECKAS JUCCOIMAIIMS,
OKHCITUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW  pEeaKIuH, XUMHUYECKOe
paBHOBECHE); TEOPUUM M 3aKOHBI (TEOpUsl DIIEKTPOJIMTUYECKOM  IUCCOLMALINY,
[Tepuonnueckuii 3axon J{.1. MenneneeBa, 3ak0H COXpaHEHHs] Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMUECKUM S3bIK XMMUH, (AKTOJIOTHUYECKHE CBEJEHUS O CBOMCTBaX, COCTaBe,
MOJTyUCHHUU H 0€e30I1aCHOM HCHOJIL30BAHUH BaKHEHIINX HCOPraHn4€CKux BCUICCTB B
OBITY U IPAKTUYECKOM JEeATEIbHOCTH YeI0BeKa

1.2

ChopMUpoBaHHOCTh YMEHHUI BBISABISATH XapakTEpHblE NPU3HAKH U B3aHUMOCBS3b
U3YYEHHBIX IOHATHUM, IPUMEHATh COOTBETCTBYIOLIUE ITOHATHS IIPU OIIMCAHUU CTPOCHUS
U CBOMCTB HEOPraHMYECKHX BEIIECTB M HX IPEBPALICHWN; BBIABIATH B3aMMOCBS3b
XUMUYECKHUX 3HAHUU C MOHATHUAMH U NPEACTABICHUSAMU IPYIrUX €CTECTBEHHOHAYYHBIX
IIPEAMETOB




1.3

Brmanenue OCHOBHBIMM METOJAMM HAy4YHOI'O ITO3HAHMS BEIIECTB M XHMHYECKHX
sBIICHUH (HaOIIOICHHEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE)

1.4

1.5

ChopMUpOBaHHOCTh yMEHHI OMPEACNATh BAJICHTHOCTh U CTEICHb OKHCIICHUS
XUMHUYECKHX IJICMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa, BHJl XMMHYCCKOH CBS3H
(KOBaJIeHTHaﬂ, HOHHAasA, MCTAJLJIMYCCKAad, BOI[OpOZ[HaSI) B COCAUHCHHUAX, THUII
KPUCTATMYIECKON PEIIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJICKYJIIpHAsl, HOHHAs,
MeTaJlJTnYecKas)

ChopMupoBaHHOCTH YMEHHH OIPENENATh XapaKTep Cpeasl B BOJIHBIX PacTBOPAx
HEOPraHUYECKUX COCAVHECHUN

1.6

1.7

1.8

ChopMupoBaHHOCTH YMEHUS KJIACCH(PUIIUPOBATH XUMUYESCKHE PEAKIIUH MO Pa3THYHBIM
NpU3HAaKaM (YUCITy M COCTAaBY PEarupyrolIiX BEIIECTB, TEIUIOBOMY d(PQEKTy peakuuu,
U3MCHCHHMIO CTEIICHEH OKHCICHHSI 3JEMEHTOB, OOpaTMMOCTH pEaKIUH, YYaCTHIO
Karajau3aTopa)

ChopMUpOBaHHOCTh YMEHHI COCTABIISATh YPABHEHHUS PEAKIMA pa3IUYHBIX THUIIOB,
MOJIHBIE U COKpAIIEHHBIE YPAaBHEHUS pEaKUUid MOHHOTO OOMEHa, yYMTHIBAs YCIIOBUS,
MIPU KOTOPBIX 3TU PEAKIIMU UIYT 10 KOHIIA

CdopMupoBaHHOCTh YMEHUIN MPOBOAMTH PEAKIIMHU, MOATBEPHKIAONINE KauyeCTBEHHBIN
COCTaB PA3IMYHBIX HEOPTaHMYECKUX BEIIECTB, PACIIO3HABATH OIMBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJIHBIX PaCTBOPaX HEOPIraHMUECKUX BEILIECTB

1.9

CdopMHpOBaHHOCTH YMEHUI packpbIBaTh CYLIHOCTh OKHUCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUH MOCPEICTBOM COCTABJICHHS JICKTPOHHOTO OayaHca 3THX
peakiuii

1.10

1.11

ChopMupoBaHHOCTh YMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakuun
OT Pa3IUYHBIX (PaKTOPOB

ChopMupoBaHHOCT  yMEHUH  OOBSCHATH XapakTep CMEMIEHUS XHUMHUYECKOTO
pPaBHOBECHsI B 3aBUCUMOCTH OT BHelIHero Bo3aencTBus (mpuniun Jle [latense)

O6H_[a${ H HCOPraHUYCCKasA XUMMHS

2.1

2.2

CdopmupoBaHHOCTh yMEHHH packpbiBaTh cMbicha Ilepuonnyeckoro 3axona [I.U.
MenpneneeBa U JAEMOHCTPUPOBATH €r0 CHUCTEMATH3MPYIOLIYI0, OOBSICHUTEIBHYIO U
MPOTHOCTHUYECKYIO () YHKIIHH

ChopMHUpPOBAaHHOCT, YMEHUW XapaKTEPH30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoil CHUCTEMBI XHUMHUYECKUX
snementoB .M. MenesneeBa, UCHOB3Ys MOHATHS «S-, P-, 0-3JICKTPOHHBIC OPOUTAIIIY,
«OHEPreTUYECKHUE YPOBHU», OOBICHITH 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB
XAMHYECKHUX JIEMEHTOB M MX COCOUWHEHHH Mo nepuoaam W rpynnam llepuommueckon
crucTemMbl XUMUYeCKUX dsieMeHToB /.1, MenneneeBa

2.3

2.4

CdopMUpOBaHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBaTh) OOIIHME XHUMHUYECKHE
CBOMCTBa  HEOPTraHWYECKMX  BEIIECTB  PA3JUYHBIX  KJIACCOB,  IOJTBEPKIAThH
CyILIECTBOBAaHUE TEHETHMUYECKOW CBSI3U MEXKJIYy HEOPraHMYECKUMHU BEIIECTBAMH C
MTOMOIIbIO YPABHEHHUH COOTBETCTBYIOIINX XUMHYECKUX PEAKITHI

CdopMupoBaHHOCTh YMEHHMIl yCTaHaBIMBATh NPUHAUIEKHOCTh HEOPTraHMYECKHX
BEIIECTB MO0 MX COCTaBy K ONpeAelEHHOMY Kiaccy (TpyIIe) COeAWHEHHH (IpocThie
BElIeCTBA — METAJUIbl U HEMETaJulbl, OKCHJbI, OCHOBAaHUS, KHUCIOTHI, aM(OTEepHbIE
THJIPOKCHUJIbI, COJIN)

2.5

CdopMupoBaHHOCTH YMEHUH UCIIOIB30BATh XUMHUECKYIO CHUMBOJIMKY JIJISi COCTAaBIICHUS
dbopMya BEHIECTB W  ypaBHEHUH XUMHUYECKUX  PEAKIUH, CHUCTEMATHYECKYIO
HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHWUS OTACNIBHBIX HEOPTaHMYECKHUX
BEIIECTB (YrapHbId Ta3, YIJIEKUCTBIM Ta3, aMMHaK, rameéHas HW3BECTh, HeTaméHas
U3BECTh, MUTHEBAS COJA, IUPUT U JPYTHE)

2.6

ChopMHUpPOBAaHHOCT, YMEHUW XapakTEepU30BaTh (OMUCHIBATH) OOIIHME XUMHUYECKHE
CBOMCTBA HCOPTaHNYCCKUX BCIICCTB Pa3JINIHBIX KJIaCCOB, MOATBCPIKAATH




CYIICCTBOBAHUC TCHETHUYECKON CBS3H MCXKIAY HCOPraHM4eCKMMHU BCHICCTBAMU C
IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ

2.7

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJHATH XUMHYECKHH SKCIIEPUMEHT
(paznosxeHue MepoKCcuaa BOJAOPOAa B MPUCYTCTBUM KaTajau3aTopa, OMpe/esieHue Cpeibl
pPacTBOPOB BEILECTB C IOMOLIbI0 YHMBEPCAIBHOIO WHIUKATOPA, BIMSHHUE Pa3IMYHbIX
(GakTOpoB Ha CKOPOCTh XHMHMYECKON peakIMH, peaklUud HOHHOrO OOMEeHa,
KayeCTBEHHBIE peakIuu Ha cynb(dar-, kapOoHAT- M XJIOPUA-aHUOHBI, Ha KAaTHOH
aMMOHHUSI, pEIIEHUE OKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «MeTamisl» H
«HemeTtamibi») B COOTBETCTBUU C NPAaBUIAMU TEXHHUKH O€30MAaCHOCTH MpU OOpaIieHun
C BeulecTBaMM M JIaOOpaTOpHBIM 00OPYAOBAaHHMEM; TMPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO IKCIIEPUMEHTa B (pOpMe 3alUCH YpaBHEHHH COOTBETCTBYIOIIMX PEAKIIUN
1 (GOpMYyIHUPOBATH BBIBOJIBI HA OCHOBE ATUX PE3YJbTAaTOB

2.8

CdopmMupoBaHHOCTh YMEHHI COOIOIATh MPaBUIIa MOJIb30BAHUS XUMHUYECKON MOCYn0M
U J1abOpaToOpHBIM OOOPYIOBAaHUEM, a TAaKKe IpaBHja OOpalleHUs] C BEUIECTBAMHU B
COOTBETCTBUU C UHCTPYKIMSIMHU IO BBIITOJIHEHUIO J1a00paTOPHBIX XMMUUYECKUX OIMBITOB

2.9

3.1

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ XapaKTEprU30BaTb XHUMHYCCKHUC IIPOLECCChI, JICKAIIUC B
OCHOBC IPOMBIIUICHHOI'O ITOJYYCHUA cepH0171 KHUCJIIOThI, aMMHaKa, a TaKXe
Cq)OpMHpOBaHHOCTb Hpe,Z[CTaBJ'IeHI/Iﬁ 00 O6I_I_II/IX HAaY4YHBIX IIPUHIOUIIAX U SKOJIOTHYCCKUX
np06neMax XUMHYCCKOI0O IMMPOMU3BOJACTBA

XUMHS U KU3Hb. PacuéThl

CdopmMupoBaHHOCTH MpeACTaBICHUI 0 XUMHYECKOH COCTAaBJIAIOIIEH
€CTECTBEHHOHAYYHOU KapTHUHBI MHUPA, POJIM XUMHUU B MO3HAHUU SIBJICHUIN MPUPOJBI, B
(GbOpMUPOBAHUN MBIIUIEHUS U KYJIbTYPBl TUYHOCTH, €€ (YHKIIMOHATBLHONW IPaMOTHOCTH,
HEOOXOAUMOM i pelIeHUs] MPAKTHYECKUX 3a7a4 M IKOJIOTHYECKH OOOCHOBAHHOTO
OTHOIICHHSI K CBOEMY 3/I0POBBIO M MPUPOJHOM Cpesie

3.2

ChopMUpOBaHHOCTh YMEHHUI KPUTUYECKH aHAITU3UPOBATh XMMHUYECKYIO WH(POPMAIIUIO,
MOJy4aeMyi0 M3 pPa3HbIX HCTOYHHUKOB (CPEICTBA MacCOBOW KOMMYHHKAIIMH, CETh
WuTepHeT u 1pyrue)

3.3

CdopMupoBaHHOCTh YMEHHM COOMIOJATh MpaBUiia KOJIOTUYECKH IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY U TPY/JIOBOM JESITEILHOCTH B LIEJISAX COXPAHEHHSI CBOETO 3/JI0POBBS U
OKpY>Karollel IPUPOIHON CPEabI

3.4

Oco3HaBaTh ONACHOCTb BO3ACUCTBHS HA JKUBBIE OpPraHU3MBbl ONPEECIEHHBIX BELIECTB,
noHumasi cMbici nokazatens [1/IK, moscHAT, Ha mpuMmepax crocoObl YMEHBIICHUS U
IIPEAOTBPALIECHUS UX BPEIHOIO BO3ICUCTBUSA HA OPraHU3M YEI0BEKa

3.5

ChopMupoBaHHOCTb YMEHUH MPOBOAUTH BBIYUCIECHUS C HCIOIb30BAHUEM MOHSATHUS
«MaccoBasi J0J1s BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIICHUH T'a30B MPH XUMUYECKUX
pEaKIMAX, MacChl BELECTBA WM 00bEMA ra3oB 10 M3BECTHOMY KOJMUYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO M3 YYaCTBYIOUIMX B peakllMU BEIIECTB, TEIJIOBOro 3 ¢eKkTa
peaKuy Ha OCHOBE 3aKOHOB COXPAHEHUs MACChI BEIIECTB, IPEBPALLEHUS U COXPAHEHUS
SHEPrUuu

10 KJIACC

Kon

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS

1

TeOpCTI/I‘-ICCKI/IC OCHOBBI OpTaHquCKOﬁ XUMHUHU

11

IIpenmer opraHndeckoid XMMHHU: €€ BOZHUKHOBEHHUE, PA3BUTHE U 3HAUYEHHUE B IOJYUYEHUH HOBBIX
BEIIECTB W MaTrepuayoB. Teopusl CTpOeHHs OpraHudeckux coeauHeHunii A.M. BbyrtnepoBa, eé
OCHOBHBIE T0JIOKEHHUS

1.2

CrpykTypHBIE (OPMYIBI OpraHUYECKUX BemecTB. ['omomorus, nzomepus. XUMU4ecKas CBA3b B
OpPraHMYECKUX COECTUHEHHSIX — OJMHApHbIE W KpaTHbIe cBsi3u. [IpencraBnenue o kiaccupuKaluu
OpPraHUYECKUX BEILECTB




1.3

Homenkiatypa opraHudeckux COequHEHUN (CHUCTeMaTHYecKas) W TpPHUBUAIbHBIC Ha3BaHUS
BOXKHEUIIMX MIPEACTABUTENEHN KIIACCOB OPraHUYECKUX BEILIECTB

2.1

2.2

2.3

Yri1eBo10pOabI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUN psall. MeTaH U 3TaH — NpocTeNIue IpeICTaBUTENN
aJIKAHOB: (PU3MUECKUE U XUMHUYECKUE CBOMCTBA (peakiUM 3aMEIIEeHUs] U TOPEHUs ), HaXOKICHUE B
IIPUPOJIE, IOJYYEHUE U IPUMEHEHNE

AJKEHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKHH psl. OTWUIEH M HPONWIEH — IpOoCTeHIIne
IIPEJCTAaBUTENIN QJIKEHOB: (U3UYECKHE M XUMHMUYECKHE CBOICTBa (peakuuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIpaTallii, OKUCIICHUS U MOJIMMEPU3aLINN ), TOJIYYEHUE U IPUMEHEHUE
Ankanuensl: Oyranuen-1,3 u MetTunOyraguen-1,3: cTpoeHne, BaXHEHIINE XMMUYECKHE CBOIMCTBA
(peaxuust nonmMmepusanum). IlonydeHne CHHTETUYECKOTO KaydyKa U pe3UHbI

2.4

2.5

2.6

AJNKHHBI: COCTaB MU OCOOCHHOCTH CTPOCHHS, TOMOJIOTMYECKUN pAd. ALETHIEH — MPOCTEHIIHA
IIPEJCTaBUTENIb AJIKUHOB: COCTaB, CTPOEHME, (DU3MUECKHME U XUMHMYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUs, TaJOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE

Apenbl. benzonm: cocraB, crpoeHHe, (QU3MYECKHE W XHMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUA W HUTPOBaHUs), IMOJIYYeHHE W MpUMEHeHHe. Toayon: cocTaB, CTpPOCHUE,
(dbu3nUeCKne U XUMUYECCKUE CBOWCTBA (PEaKIMU TaJIOTCHUPOBAHUS M HUTPOBAHMS), IMOTYICHHUE H
npuMeHeHue. TOKCHMYHOCTh  apeHOB. ['eHeTHueckas CBA3b MEXIY  YIJIEBOJOPOAAMHU,
IMpUHAJIC)KAIIUMUA K pa3JIMYHbIM KJIaCCaM

[TpupoaHbIle HCTOYHHUKH YTIIeBOAOPoa0B. [IpuponHblii Ta3 u nmomyTHbIe He(TsHBIE Ta3bl. HedTh u
e€¢ mnpoucxoxzaeHue. CrocoObl nepepabOTKH He(PTH: MNEPEeroHKa, KPEeKUHI (TepMUYECKUM,
KaTaIMTHIeCKUH ), muponu3. [IpoxykTel mepepaboTku HePTH, MX TPUMEHEHHE B IIPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yTroib U IPOJYKTHI €ro nepepadoTKu

Kchopoz[coL[epxcamHe OpraHn4YCCKHUC COCAUMHCHUA

3.1

[IpenenpHble 0HOATOMHBIE CIIUPTHI. METaHOJ U ATAHOJI: CTPOEHHE, (PU3NYECKUE U XMMUYECKHE
CBOMCTBa (peakluu ¢ aKTHUBHBIMH MeETaJlJlaMH, TaJOr€HOBOJOPOJIaMHU, T'OpPEHHE), IMPUMEHEHUE.
Bonopoaneie cBA3M MEXAYy MOJEKYJIaMH CIHUPTOB. [[eficTBHE METaHOJIAa U DTaHOJIA HAa OPraHU3M
yenoBeka. MHOroaroMHble CHUPTHI. OTWICHIVIMKOAb W TJMLEPUH: CTPOEHHUE, (U3NYECKHE U
XMMHYECKHEe CBOICTBa (B3aMMOJIEHCTBHE CO IENOYHBIMU METaJlJIaMU, KauyeCTBEHHAasl peaklus Ha
MHOroaTOMHble crnupThl). JlelicTBMe Ha opraHusMm denoBeka. [IpumeHeHue riuIepuHa U
STUJICHTIIUKOJIIS

3.2

@DeHo: CTPOEHHE MOJEKYJbl, (U3NYECKUE U XUMHUYECKHE CBOHCTBA. TOKCHMYHOCTH (heHoua.
[Tpumenenue peHona

3.3

AJ'IL,Z[CFI/II[BI N KCTOHBI. qbopMaan[eer[, aleTalbACru/l: CTpOCHHUC, (bI/ISI/I‘-ICCKI/IC n XHUMHYCCKUC
CBOICTBaA (peaKum/I OKHUCJICHUSA MW BOCCTAHOBJICHUS, Ka4YCCTBCHHBIC peaKHI/II/I), MOJIY4CHHUE U
IMPUMCHCHUC

3.4

OAHOOCHOBHEIE MpeAeNbHbIe KApOOHOBBIE KUCIOTH. MypaBbrHAs U YKCYCHAs! KUCIOTHI: CTPOCHUE,
¢bu3MvYecKkne W XHUMHYECKHE CBOWCTBa (CBOWMCTBa, OOmMME JUIsi Kjacca KHUCIIOT, DPEaKIus
sTepudukanyu), TmonydeHue u npuMmeHeHue. C(CTeaprHOBas U OJIEMHOBAs KHCIOTHI Kak
Hpe)ICTaBI/ITeJ'II/I BBICIIIUX Kap60HOBI)IX KUCJIIOT. ana KaK COJIX BBICIIINX Kap6OHOBBIX KHCJIOT, UX
MOIOIIIee JCHCTBHUE

3.5

3.6

CrnoxHble 3QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MaAponau3 cioxHbIX 3¢(upos. Kupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posis )KUPOB

VYrneBonpl: cocTtaB, KiaccHpUKAus yYriaeBOAOB (MOHO-, TU- W TOJUcaxapujbl). [oko3a —
NPOCTEUIIMIA MOHOCAaxXapuJ: OCOOEHHOCTH CTPOEHHSI MOJEKYNbI, (U3MUECKHe M XUMHUYECKUE
cBoiicTBa (B3aumosericteue ¢ rujpokcunom Meau(ll), okucnenne aMMuadyHbIM pacTBOPOM OKCHIA
cepebpa(l), BoccraHoBIEHHE, OpO’KEHHE TJIOKO3bl), HAXOXJEHHE B TNPUPOAE, NPUMEHEHHE,
ouosnorudeckast posib. @orocunres. Opykro3a Kak U30Mep IIOKO3bl. Kpaxman u memirono3a Kak
pUpOAHbIE oauMepbl. CTpoeHne Kpaxmaia U HEJI0a03bl. PU3NYecKue 1 XMMHUECKHE CBOMCTBA
KpaxMaja (THIPOJIu3, KaueCTBEHHAS PEaAKIHs C HOIOM)

A3o0TcoiepKalliie OpraHnyecKre COSIUHEHUS




4.1

AMHMHOKHUCIIOTH Kak aM(OTepHbIE OpraHuYecKue coeAuHeHus. DU3NUeCKHe W XUMHUYECKHE
CBOMCTBa aMHMHOKHUCJIOT (Ha MpuUMepe TIULKHA). buonrornueckoe 3HAUYEHHE aAMUHOKHUCIIOT.
IlenTnanl

4.2

Benku kak mpupoHbIC BBICOKOMOJICKYIIIPHBIC coequHeHus. [lepBudHasi, BTopu4yHasi ¥ TPETHUIHAsS
CTpYyKTypa OenkoB. XUMHUYECKHE CBOWCTBA OCIKOB: THIPOJH3, ICHATYpAallUs, Ka4eCTBEHHBIC
peakiu Ha OeKu

BBICOKOMOJICKYJIHPHBIG COCOAUHECHUA

5.1

OCHOBHbBIE TIOHSATHSI XUMHUHU  BBICOKOMOJIEKYJSIDHBIX  COEAMHEHHH: MOHOMEp, IOJIMMED,
CTPYKTYPHOE€ 3BEHO, CTETICHb MOJIMMEPHU3ALINU, CPEIHS MOJIeKY sipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUIN — MOJMMEPHU3ALINS U MOJUKOHIEH AU

5.2

OKCIEPUMEHTAIbHBIE METO/bl H3YyYEHHs BELIECTB M UX [PEBpaAlCHUN: O3HAKOMJIEHHE C
oOpa3laMu TPHUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IUTacTMacc, KaydykoB. IlomydeHue
CUHTETHUYECKOI'0 Kay4yKa U PE3UHBI

11 KUIIACC

Kon
1

1.1

IIpoBepsieMblii 31€eMEHT COAEPKAHUSA

TeopeTnyeckre OCHOBbI XUMUU

XUMHUECKUH 37eMeHT. AToM. SApo aroma, U30TOMbI. DIEKTPOHHAS 000JI0UKA. DHEPreTUYECKUE
YPOBHH, IMOAYpPOBHH. ATOMHbBIE opOWTanu, S-, P-, d-anmementsl. OCOOEHHOCTH pacHpeaeIeHUs
JNIEKTPOHOB IO OPOUTAIIM B aroMaxX JJICMEHTOB IEPBBIX YETHIPEX IMEPHOJOB. DJICKTPOHHAsS
KOH(UTYypaIysi aToMOB

1.2

Ilepuoguueckuii 3akoH u Ilepuonnueckas cucrema xummdeckux snemeHtoB [I.M. Menneneesa.
Ces3p nmepuoaunueckoro 3akoHa u Ilepuoguueckoil cucrembl Xumudeckux 3nementroB J[.U.
MenpeneeBa ¢ COBPEMEHHON TEOPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MMH HPOCTBIX U CIOKHBIX BEIIECTB IO TpyNIaM u
nepuogam. 3HaueHUe EPUOAUYECKOT0 3aKOHA B Pa3BUTHH HAyKH

1.3

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BUbl XUMHUECKON CBSI3M (KOBaJEHTHAs HEIMOJISIpHAs U
MoJIIpHasi, MOHHAs, MeTajuinyeckas). VMOoHBI: KaTHMOHbI U aHUOHBI. MexaHH3Mbl 00pa3oBaHUs
KOBAJIEHTHOM XUMHUECKOU CBsA3M (OOMEHHBIN M JOHOPHO-aKLIENTOPHBIH). BogopoaHast cBs3b

1.4

1.5

BanentHOoCTh. DnekTpooTpUIaTeIbHOCTh. CTENEHb OKUCTIECHUS

BemectBa MOJICKYJIIPHOT'O 1 HEMOJICKYJIAPHOI'O CTPOCHUS. 3aK0OH IOCTOSHCTBA COCTaBa BCIICCTBA.
Tunel KPUCTATINIMICCKUX peIJ_IéTOK. 3aBUCHMOCTh CBOMCTBa BCIICCTB OT THIIA KpHCT&J’IJ’IH‘IGCKOﬁ
peHIéTKI/I. Ilonsitue o JAUCTICPCHBIX CHUCTEMAX. HctuaHable U KOJUIOMAHBIC PACTBOPBLI. MaccoBas
A0JI BEUIECTBA B paCTBOPC

1.6

KJ'IaCCI/I(I)I/IKaI_II/I}I HCOPTaHUYCCKUX COE€IUHEHMH. HOMCHKHaTypa HCOPTaHNYCCKUX BCILICCTB

1.7

Xumnueckas peakuus. Knaccudukanus XuMuIeckux peakiuii B HEOPraHM4ecKoil 1 OpraHn4ecKoi
XUMHH. 3aKOH COXpPaHEHHs] MaccChl BEIECTB, 3aKOH COXPAHEHUS M NPEBpAIICHUS dHEPIHH NpU
XUMHUYECKUX PEAKLUAX

1.8

CKOpOCTb peakiuu, e€ 3aBUCUMOCTb OT pa3IMYHbIX (JaKTOPOB

1.9

1.10
1.11

2.1

2.2

OOpatumble peakuud. XHUMHYECKOe paBHOBecue. DakTOpbl, BIHUSIONIME HA COCTOSHUE
xumu4deckoro papHoBecus. [Tpunuun Jle [latense

Dnextponutnueckas auccoranus. CuibHble U cradble AMeKTponauThl. Cpena BOIHBIX PACTBOPOB
BEIIECTB: KUCIast, HEUTpaabHas, menovYHas. Peakiun noHHoro oomMeHa
OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH

Heoprannueckas xumust

Hewmeramnsl. Ilonoxxenne HemeramioB B Ilepuonnueckoil cucteme XMMHAYECKHX 3jieMeHTOoB J[.1.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB. PU3NUECKHEe CBOMCTBa HEMETAJUIOB. AJIOTPOIUS
HEMETaJUIOB (Ha IpUMeEpe KUCIopoaa, cepsl, hochopa u yriepoaa)

XWMHYECKHE CBOMCTBA BAXKHEUIIMX HEMETA/UIOB (TaJOre€HOB, CEpPhI, a30Ta, ¢ocdopa, yriepoaa u
KPEMHHUS) U UX COEUHEHUH (OKCUIO0B, KHCIOPOIACOAEPKAUX KUCIOT, BOJIOPOAHBIX COEIUHEHUN).
[IpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX COCTMHEHU




2.3

2.4

2.5

3.1

Mertamel. [lonoxxenue metamwioB B llepuoamyeckoid cucreme XuMuueckux saeMmeHTtoB [I.H.
MenpaeneeBa. OCOOCHHOCTH CTPOCHHUS OJIIEKTPOHHBIX O00O0JIOYEK aTroMOB MeTayioB. OOmue
¢uzmveckrue cBoicTBa MeTauioB. CIUTaBbl METAUIOB. DJIEKTPOXUMHUYCCKUNU Psjl HAMPSOKCHUN
METaJJIOB

XUMHYECKHE CBOMCTBA BaXKHEHIIMX METAUIOB (HATPUM, Kajdui, KaJlblMi, MarHui, aqOMUHUM,
IIUHK, XPOM, JKeJe30, MeIb) M HuxXx coeauHeHud. OOmMe CrmocoObl TMOJYYCHHs] METaJUIOB.
[IpuMeHEeHHE METAIITIOB B OBITY M TEXHUKE

['eHeTnueckas CBsI3b HEOPTAHUYECKUX BELIECTB, PUHAJICKAINX K PA3JIMYHBIM KJIaccam
XUMUS U )KU3HD

Ponp xumMum B oOecre4eHHH SKOJOTHYECKOW, JHEPreTHYECKOW | THIIEBON O0e30MacHOCTH,
pa3BuTUU MeAUIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEHIECTB U XMMHUYECKUX PEaKIUi

3.2

[IpencraBnenns o0 o0OMMX HAYYHBIX MPHUHLUUIAX TMPOMBIIUIEHHOTO TTOJIYYEHHUS BaKHEUIIHX
BeUIeCTB. YeNOBEK B MHUPE BELIECTB M MAaTEPHAIOB: BAXKHEHIIME CTPOMUTEIBHBIE MaTEpUAbI,
KOHCTPYKLIMOHHBIE MaTepHalbl, KPAacKH, CTEKJIO, KEpaMuKa, MaTepHallbl Ui JJIEKTPOHHUKH,
HaHOMaTepHalibl, OpraHMYECKUE U MUHEpAJIbHbIE YI00pEeHUs

3.3

XUMHS U 30pOBbE YEJIOBEKA: IMpaBUjIa HMCIOJb30BaHUS JICKAPCTBEHHBIX IPENaparoB, MpaBUIIA
0€30ITacCHOTO HMCIIOIH30BAHMSI MPENApaTOB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH

Jlist mpoBefieHUsI €IMHOTO TOCYAApCTBEHHOTO dK3aMeHa mo xuMmuu (naigee — EI'D mo xummn)

UCIIONIB3YETCs MepeueHb (KoauduKaTop) MpoBepsieMbIX TpeOOBaHM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeNbHON IPOTPAMMBI CpEeTHET0 00IIero 00pa3oBaHuUs M SJIEMEHTOB COACPIKaHUSI.

IIpoBepsiembie Ha EI'D nmo xumumn TpeboBanuns
K pe3yJbTaTaM O0CBOEHHS OCHOBHOI 00pa30BaTe/ibHOI MPOrpaMMbl
cpeaHero o01ero oopazoBaHus

Kon IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
MPOBEPAEMOro 00pa3oBaTeJILHOM MPOrPaMMBbI CpeIHero 001ero 00pazoBaHus
TpeOoOBaHMS
1 Brnanenue cuctemoil XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET:
1.1 OCHOBOIIOJIATAIOIINE TMOHATHUS (XUMHUYECKUM DJIEMEHT, aTOM, HW30TOIbI, JJIEKTPOHHAs

o0osiouka aroma, s-, P-, d-dJIEKTPOHHBIE OPOUTAIN aTOMOB, OCHOBHOE U BO30YKICHHOE
COCTOSIHME aTOMa, HOH, MOJIEKYyJa, BaJEHTHOCTb, JJIEKTPOOTPHULATEILHOCTh, CTEHCHb
okucneHus, xumudeckas cBssb ( O m T-CBA3D | gparmeie casm), ruGpuamsanms
aTOMHBIX OpOMTajel, KpUCTAIJIMYecKas pelieTka, MOJb, MOJSpHas Macca, MOJSPHBIH
0o0beM, MOJsIpHAs KOHLEHTpPAllUs, pacTBOPbl (MCTUHHBIE, JTUCIEPCHBIE CHUCTEMBI),
KPUCTAJNIOTUIPAThI, YIIEPOIHBIA CKeJeT, (PyHKIMOHAIbHAs TPYINa, pajuKaji, U30Mephbl,
CTpyKTypHass  ¢opmyina, u3oMepuss  (CTpyKTypHas,  TeoMmeTpuueckas  (Luc-,
TPaHCU30MEpHS), TOMOJOTMYECKHH psl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOA- H
a30Tco/iepiKalliue COeIMHEHNs, OMOJIOTHUECKH aKTHUBHBIE BElIECTBA (YIJIEBOJBI, YKHUPHI,
OenkH1), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COEIMHEHUS,
KPEKUHT, pu(OPMHUHT, TUIIBI XUMHUECKUX PEeaKIMi (OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M DHAOTEPMUYECKHE, pPEaKIMH HOHHOrO OOMEeHa, TOMO- U TIeTepOreHHBIE,
oOpatumble M HEOOpaTHUMBIE),  PacTBOp, AJIEKTPOJIUTHI, HEDJICKTPOJIUTHI,
JNEKTPONUTHYECKAS TUCCOLMALNS, CTENIEHb TUCCOLUAIUU, OKUCIUTEh, BOCCTAHOBUTEID,
AIIEKTPOJIN3, CKOPOCTh XUMHUYECKOM PeaKIMy, XUMHUUECKOE PAaBHOBECHE)

1.2 TEOPUH U 3aKOHBI (TEOpUST XUMHUUYECKOIO CTPOEHHUS OpraHuveckux Bemects A.M.
bytnepoBa, Teopus >JaeKTpoJUTHYECKOM auccorumanuu, l[lepuommueckuit 3akoH J[.U.
MeHieneeBa, 3aKOH COXpPaHEHUSI MaCChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN A3BIK XUMUH,
MHPOBO33PCHUYCCKHUEC 3HaHUA, JICKAIIME B OCHOBC IIOHUMAaHWA TPUYNMHHOCTH U
CHCTEMHOCTH XMMHYECKUX SIBJICHUI, COBPEMEHHBIE IPEJICTABIEHUS O CTPOCHUH BEILIECTBA
Ha @aTOMHOM, MOJIEKYJISIDHOM M HaJIMOJIEKYIIPHOM YPOBHSIX

1.3 NpeaACTaBJICHHUA O MCXAHHU3MAX XUMHUYCCKUX peaKuHﬁ, TCPMOJAUHAMHUYCCKUX U
KHHCTHYCCKHUX 3aKOHOMCPHOCTAX HX MPOTCKaHUA, O XHMHUYCCKOM PAaBHOBCCHU,
JAUCTICPCHBIX CUCTCMAX
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dakTosornyeckue CBEACHHUS O CBOMCTBaX, COCTaBe, IMOIYYEeHHMHM U OE30MacHOM
UCTIOJIb30BAaHUN BAXKHEHIIMX HEOPTaHMYECKHX W OPraHWYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeITbHOCTH YeJIOBeKa

1.5 oOuiye HaydHblE MPUHLMIBI XUMHYECKOIO IPOU3BOJCTBA (HAa INpPUMEpPE IPOU3BOJCTBA
CEPHOM KUCJIOTHI, aMMHaKa, METaHOJIa, TepepabOTKH HEPTH)

2 ChopMupoBaHHOCTh YMEHUH BBISBIISTD:

2.1 XapakTepHble MPHU3HAKHM W B3aHMMOCBS3b  W3YYEHHBIX  TOHATHH, MPUMEHSTH
COOTBETCTBYIOIIME IOHATUS IpPU ONHCAHUU CTPOCHUS M CBONCTB HEOPraHUYECKUX U
OpPraHUYeCKUX BEIIECTB U MX MPEBPALICHUN

2.2 B3aMMOCBSI3b XUMMUYECKUX 3HAHUN C NOHATUSAMH U NPEJICTABICHUSAMU APYTUX MPEAMETOB
Ui 60siee OCO3HAHHOTO MOHWMAHHS U OOBSICHEHHS CYLITHOCTH MaTepHAILHOTO €JMHCTBA
Mupa

3 CdopMUpOBaHHOCTH YMEHHSI HCIIOJIB30BATh:

3.1 HAaVMEHOBAHMS XMMHMYECKUX COCIUHEHUH MEKIYHAPOAHOIO COK03a TEOPETHYECKOU H
NPUKIAJAHOM XMMUU M TPUBUAIBHBIE HAa3BaHMs BEILECTB, OTHOCSIIUXCA K HM3yYEHHBIM
KJIacCaM OpPraHMYeCKUX U HEOPraHMYECKMX COSAMHEHUH

3.2 XUMHYECKYI0 CHMBOJHKY JJISI COCTaBIeHHs (OpMyNnT HEOPraHMYECKHX BEIIECTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTBIX, COKPAIEHHBIX U CKEJIETHBIX) (OopMyI
OpPraHUYeCKUX BEIIECTB

4 CdopMUpoBaHHOCTH YMEHHUS KJIACCUDUITUPOBATH:

4.1 HEOPraHMYECKUE BEILIECTBA, CaMOCTOSTEIbHO BBIOMpPATb OCHOBAHMS M KPUTEPUHU JUIS
KJIacCU(UKAIMN U3Y9aeMBbIX XUMHUECKUX 00BEKTOB

4.2 OpraHMYeCKHEe BEIIECTBA, CAMOCTOSTENBHO BBIOMpPAThb OCHOBAHUS M KPUTEPUH JUIS
KJIacCU(UKAIIMN U3Y9aeMBIX XUMHUECKUX 00BEKTOB

4.3 [0 pa3IMyYHBIM IpHU3HAKaM (YUCIYy M COCTaBy pEarupyrolMX BELIECTB, TEIIOBOMY
3 PeKTy peaKkIiu, N3MEHEHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIuH,
Y4YacTHIO KaTalau3aTropa)

5 ChopMHUpPOBAaHHOCTh YMEHHSI XapaKTEPHU30BaTh DJJIEKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30YX/IEHHOM COCTOSIHUN) U MOHOB XUMHUYECKUX JIEMEHTOB 1 - 4 meproioB
ITepnonnueckoi cucremsl .M. MenneneeBa U UX BAJIEHTHBIE BO3MOXHOCTH, MCIOJB3Ys
HOHSITHS S-, P-, d-2JIEKTPOHHBIC OPOUTAIIN, DHEPTETHICSCKUE YPOBHU

6 ChopMupoBaHHOCT YMEHHS OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHs]  CBOMCTB
XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX MU COeIMHEHUH 10 IeprHoJaM U Tpynnam

7 ChopMupoBaHHOCTh YMEHHSI COCTABIATh YPABHEHUS XUMUYECKUX PEAKLUI 1 pacKphIBATh
UX CYITHOCTb:

7.1 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUH MOCPEICTBOM COCTABICHUS 3JIEKTPOHHOTO
OaslaHCca 3TUX peaklui

7.2 YpaBHEHMs peaKklHil pa3IM4YHBIX TUIIOB; MOJHBIE U COKPALICHHBIE YPAaBHEHHs peaKIuii
MOHHOTO 0OMEHA, YYUTHIBAs YCIIOBHSI, TPU KOTOPBIX AT PEAKIIUU HIIYT 10 KOHIIA

7.3 peakuui THIPOIIN3A, peaxuuii KOMILJIEKCOOOpa30BaHus (Ha npumMepe
THJIPOKCOKOMITJICKCOB ITMHKA W AJTFOMUHHSI)

8 ChopMupoBaHHOCTh YMEHUS OATBEPXKIATh:

8.1 Ha KOHKPETHBIX IpUMEpax XapakTep 3aBHCHUMOCTH PEAKIMOHHOH CIIOCOOHOCTH
OPTraHMYECKUX COEMHEHUH OT KPaTHOCTH M THIA KOBAIEHTHOM cBsizu (O~ u T-CBA3H)
B3aWMHOTO BJIMSIHUSI aTOMOB W TPYII aTOMOB B MOJIEKYJax, a TaKKe OT 0COOEHHOCTEH
pean3alyy pa3InyHbIX MEXaHU3MOB IPOTEKAHUS peaKIUi

8.2 XapaKTepHbIe XMMHUYECKHE CBOICTBAa BEUIECTB COOTBETCTBYIOIIMMH AIKCIIEPUMEHTAMH H
3aMuCsMHU YpaBHEHUH XUMUYECKHX peaKkuil

9 ChopMHUpPOBAaHHOCTH YMEHHS XapaKTEpU30BaTh COCTAB U Ba)KHEUIITNE CBOMCTBA BEIIECTB,

MPUHAJISKAIINX K OMPEIEICHHBIM KJlaccaM U TpyMaM COeANHEHH (TPOCThIe BEIIECTBA,
OKCHIIbI, THUIPOKCHIBI, COJH; YIJIIEBOAOPOMABI, MPOCThIE A(QUPBI, CHUPTHL, (EHOIBI,
QIBJICTU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE d(DUPBI, )KUPBI, YIIIEBObI, AMHHBI,
AMUHOKHCIIOTBI, OCITKN)




10 ChopMHUpPOBAaHHOCT, YMEHHs TPOBOJAWTH pPACUYEThl IO XHUMHYECKUM dopMynamM H
YPaBHEHMSIM XMMHUYECKHX PEaKINil ¢ MCIOIb30BaHNEM (PU3NYECKUX BEJTUUMH:!

10.1 Macchl (00beMa, KOMMYeCTBa BEIIECTBAa) MPOJYKTA PEaKIUH, €CIU OJHO W3 HCXOJHBIX

BEILIECTB JITaHO B BHJIE PAcCTBOpa C OIPEIEICHHOW MacCOBOW JOJEH pPacTBOPEHHOTO
BEIIECTBA WJIU JAHO B M30BITKE (MMEET MPUMECH )

10.2 MacCOBOM WJIH 00bEMHOM JIOJH, BBIX0/1a TIPOAYKTA PEAKIIHH
10.3 TETIOBOTO (P eKTa peakiuii
104 00BbEMHBIX OTHOIICHUH T'a30B
10.5 M0 HAaXOXKICHUIO XUMUYIECKOM (DOPMYITBI BEIIecTBa
11 Bnagenue cucremoil 3HaHM O METOJAX HAYYHOrO II03HAHWS SIBJICHUM IPUPOIBI,

HCIIOJIB3YEMBIX B CCTCCTBCHHBIX HayKaXx H YMCHHUE IIPUMCHATH O3TU 3HAHUA IIpU
SKCHICPUMCHTAIILHOM HCCJICAOBAHUHN BCUICCTB U IJIA OOBICHCHHUS XUMHYCCKUX HBJICHPIfI,
HMCIOIIUX MECTO B IIPUPOIL, HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBEKA U B HOBCGI[HCBHOI\/'I
KHN3HHU

12 ChopMHUPOBAaHHOCTh YMEHUS IPUMEHSATH (MCIIOJIb30BaTh) 3HAHUS O COCTaBE M CBOMCTBAX
BEIICCTB IS SKCIEPUMEHTAIBHONW MPOBEPKU THIIOTE3 OTHOCHUTEILHO 3aKOHOMEPHOCTEH
NPOTCKAHHUS  XUMHUYECKUX pEaKIUi ¥  IPOTHO3HPOBAHWS  BO3MOXKHOCTEH WX
OCYIIECCTBIICHUS; CUCTEMHBIC XUMHUYCSCKUE 3HAHHS I OOBSICHCHHUS M MPOTHO3HPOBAHUS
SIBJICHHI, UMCIOIIUX €CTECTBEHHOHAYYHYIO IPUPOY; JIJISl IIPUHATHUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIUSX, CBSI3aHHBIX C XUMUCH

13 ChopMupoBaHHOCTH yMEHHS IUIAHUPOBATh M NPOBOJUTH XWMHUYECKUH HKCHEPUMEHT
(monmydyeHWEe ¥ UW3YyYCHHE CBOWCTB HEOPraHWYEeCKMX M OPTraHMYECKHUX BEILECTB,
Ka4eCTBEHHBIC PEAKIMH YIJIEBOAOPOJIOB PA3IUYHBIX KIACCOB M KHCIOPOACOIEPHKAIINX
OPraHMYECKHUX BEIIECTB, PEUICHHWE OKCIEPUMEHTANBHBIX 33/1a4 II0 PaclO3HAaBAHHIO
HEOPraHMYECKUX M OpPraHMYECKHX BELIECTB) C COOJIIOJEHHEM NPaBHJ OE30MaCHOTO
oOpaleHus ¢ BEIIECTBaMH M JaOOPAaTOPHBIM 00OpYyIOBaHHEM; (OPMYIUPOBATH IIEIH
UCCIICIOBAHMS;, TPEJACTABIATh B PA3IUYHONH (opMe pe3ylbTaThl JIKCIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JJOCTOBEPHOCTD

14 ChopMHUPOBAaHHOCTh YMEHHSI OCYIIECTBIISITH IICJICHAMPABICHHBIA TIOMCK XMMHYECKOU
uH(pOpMallMd B pPa3IMYHBIX HCTOYHHKAX (HayyHas W Yy4yeOHO-Hay4yHas JUTEparypa,
cpencTBa MaccoBOi mHGopMaIuu, ceTh IHTEpHET U Ipyrue), KpUTUYECKHU aHATTM3UPOBATH
XUMHYECKYI0 WH(pOpMalnio, mepepadaTeiBaTh €€ M HCIMOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3amaueit

15 CdopMUpOBaHHOCTh ~ YMEHHUSI  MPOTHO3UPOBATH, AHAIM3UPOBATH U  OIEHUBATh
uHpOpMAIIMIO C TO3UIMH SKOJOTUYECKOW O€30MacHOCTH TOCHIEACTBUIA OBITOBON W
MIPOU3BOJICTBEHHON JESATEIBHOCTH YEJOBEeKa, CBS3aHHON C TmepepaboTKON BeIecTB;
c(hOopMUPOBAHHOCTh YMEHHI OCO3HABATh OMACHOCTH BO3JICUCTBHUS HA JKUBBIE OPTaHU3MBI
ONpENIETICHHBIX BEIIECTB, ITOHUMAs CMBICT [IOKa3aTelsl MPEAeNbHOW JIOMYyCTUMOM
KOHICHTPAUH, U MOACHATEL HAa MpHUMEpax CIIOCOOBI YMCHBIICHUA U NPCAOTBPALICHUA UX
BPEIHOT0 BO3JECHCTBUSI HA OPraHU3M YeJIOBEeKa

IlepedyeHnb 31eMEeHTOB cofepxaHusi, npoBepsieMbIX HA EI'D mo xumun

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 |Teoperndeckue OCHOBBI XUMHUHU

1.1 |Crpoenmne BemectBa. CoBpeMeHHass MOJENb CTPOCHHsI aToma. PacmpeneneHue SJIEKTPOHOB IO
SHEPreTHYECKUM YpOBHsAM. Knaccudukaius XUMHUECKUX 3JeMeHTOB. OCOOEHHOCTH CTpPOCHUs
SHEPreTHYECKUX YPOBHEHW aToMOB (s-, P-, d-amemenToB). OCHOBHOE M BO30YXJIEHHOE COCTOSIHHUS
aTOMOB. DJIEKTpOHHAsI KOH(UTypaIrus atoMa. BalleHTHBIE SJ1eKTPOHBI

1.2 |Ilepmomuueckass cucremMa xumudeckux oayeMmeHtoB J[.M. MenneneeBa. Du3WUeCKHid CMBICIT
[Tepuonnueckoro 3akona J[.M. MenneneeBa. IIpuunHbBl U1 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB
9JIEMEHTOB U WX COEAMHEHWN MO MEepHoJiaM M TpyInaM. 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB
MIPOCTHIX BEHIECTB, BOJOPOIHBIX COSAMHEHUM, BBICIIUX OKCUJOB U THIPOKCUIOB

1.3 |BaneHTHOCTh. DNEKTPOOTPUIIATENBHOCTh. CTETICHh OKUCIICHHS




1.4

Buasl xumMuyeckoi cBs3U (KOBaJICHTHAs, MOHHAsI, METaJUIMYECKasi, BOJOPOJHAs)) U MEXaHU3MBI €€
oOpazoBaHMs.  MeXMONEKyIsApHbIE  B3auMmojeiicTBua.  BemectBa ~ MONEKynsipHOTO |
HEMOJIEKYJIIPHOTO CTPOCHMS. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEILECTB
OT THIIA KPUCTALINYECKON PEIIETKH

1.5 | Xumunueckas peakuus. Knaccudukanus XuMUYECKUX peakIMii B HEOPTaHWUYECKOW M OPraHUYeCKOn
XUMHU. 3aKOH COXPAHEHMsI MacChl BELLIECTB

1.6 |CxopocTb peakiuu, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PaKTOPOB

1.7 | TemnoBbie 3G (HEKThI XUMUYECKUX PeaKuid. TepMOXUMHUUYECKHE YPaBHECHUS

1.8 |OGparumele peakuuu. Xumuueckoe paBHoBecue. MakTopbl, BIUSIONINE HA COCTOSIHUE XUMHUYECKOTO
paBHoBecus. [Ipunuun Jle [Hlarense

1.9 |Dnekrponutnueckas auccornuanus. CuiabHble U ciadble 31eKTpoiuThl. Cpena BOIHBIX PacTBOPOB
BEIIECTB: KUCJIasl, HEUTpaibHas, menodnas. CteneHp aucconuanuu. Peakuyun nonHoro oomMena

1.10 |T'mmponus coneit. Monnoe mpousBenenue Boasl. Bogopoansrii mokazarens (pH) pactBopa

1.11 |CnocoObl Bblpa)k€HUSI KOHLEHTPALMU pacTBOPOB: MaccoBas J0Js pPacTBOPEHHOIO BEIECTBA,
MoJIApHas KOHIEeHTpauusi. HacellleHHble W HEHACBIIICHHBIE PACTBOPBI, PACTBOPHUMOCTb.
Kpucramnoruaparst

1.12 | OkucnuTenbHO-BOCCTAHOBUTENbHBIE peakuu. [loBeeHne BemecTB B cpeiax ¢ pa3HbIM 3HAYEHHUEM
pH. Metonb! 3neKkTpoHHOr0 OanaHca

1.13 | DnexTpoau3 pacTBOPOB U PACILIIABOB COJIECH

2 | OCHOBBI HEOPTAHUYECKON XUMUU

2.1 |Knaccudukaius HeopraHU4ecKux coequHeHnii. HomeHknaTypa HeopraHM4ecKuX BEIeCTB

2.2 | XMMHYECKHE CBOMCTBAa BAKHEWUIIWX META/UIOB (HATPHWH, Kajaui, Kajabllid, MarHui, aJFOMUHUH,
IIUHK, XPOM, KeJe30, MeJllb) M uX coequHeHni. O0mue crocoObl MorydeHus] METAJIIOB

2.3 | XuMHYECKHE CBOMCTBA BaKHEHIIMX HEMETaNIOB (TaJlor€HOB, Cepbl, a30Ta, (ocdopa, yriepoaa u
KpEMHHUS1) U UX COEAMHEHUHN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETMHEHUI)

2.4 |T'eHetnueckas CBA3b HEOPraHUYECKUX BELIECTB, MPUHAIICKAUIUX K Pa3IMUHBIM KJlaccaM

2.5 |Hpentudukanus HeopraHWdecKux coenuHeHUil. KauecTBeHHBIE peakIMM Ha HEOPraHUYECKHe
BEUIECTBA U HOHBI

3 | OCHOBBI OPraHUYECKON XUMHH

3.1 |OcHOBHBIE TIOJIO)KEHUSI TEOPHH XUMHUYECKOTO CTPOSHHsI OpTraHWYecKuX coeanHeHmid A.M.
ByrtnepoBa. YIiepoaHbIil CKENET OPraHMdecKoi MoyeKynbl. KparHocTs xumudeckoit cssu, O u
T-CBS3M | sp®- sp’-, Sp-rubpummsaiii opOMTAlell aTOMOB YINIEPOAA. 3aBUCHMOCTH CBOMCTB
BELIECTB OT XMMHYECKOTO CTPOECHHs MouieKyid. ['omonoru. I'omonornueckuii psin. M3zomepusa un
M30Mepbl

3.2 |Ilonsarue o pyHkunoHaabHOH rpynne. OpueHTauoHHbIe 3P PEKTH 3aMecTUTeNeH

3.3 |llpencraBnenue o KiIacCU(PUKAMU OpPraHUYEeCKUX BeliecTB. HoMeHKIaTypa OpraHUYecKuX
COEUHEHMH (cucTeMaTH4ecKasl) U TPUBHAJIbHbIE HAa3BaHUS BaXXHEHIIMX MpeICTaBUTENEH KIIACCOB
OpPraHUYECKUX BEILECTB

3.4 | CBoOOHOpAIMKAIBHBIN M HOHHBIH MeXaHU3MBI peaknuu. [ToHsTHE 0 HyKIeodmie u daeKTpoduIe.
IIpaBmiio MapkoBHukoBsa. IIpasuio 3aiiniesa

3.5 |Auskanpl. XWMHUYECKHE CBOWCTBA aJKAaHOB: TaJIOTCHUPOBAHHE, JETHIAPHUPOBAHUE, TEPMHUUYCCKOE
pasioxXeHue, KpeKuHT, u3oMepusanus, ropeue. [lonyuenue ankanoB. Luknoankansl. Crennguka
CBOMCTB IMKJIOAJIKAHOB C MaJbIM pa3MepoM Iukia. Peakuuu mpucoenvHEHUs M PaJuKalbHOTO
3aMEeLICHUS

3.6 |Ankenpl. XMMHUYECKHE CBOWCTBA: PEAKIMH TMPHCOCTUHEHHS (TaJOTeHHPOBAaHUE, THAPHPOBAHME,
TUAPOTAIOTeHUPOBAHKE, TUIpaTalls ), TOPEHUs, OKUCIECHUS U TToJiuMepu3aluu. [IpoMbliiieHHbIe U
J1a00paTOPHBIE CITOCOOBI MOTYUYCHHSI ATTKEHOB

3.7 |Ankanuensl. XWMHUYECKHE CBOWCTBA aJKaJMCHOB: pEaKIMH TMPUCOCIUHEHUS (TUIPHpPOBAHUE,
raJIOTeHUPOBAHKE), TOPEHUS U TTouMepu3aiuu. [loydenne ankaaneHoB

3.8 | AnkunHbl. XWMHUYECKHE CBOWCTBA: pPEaKIUH TMPUCOSAWHEHHS (TaJIOTeHHPOBAaHUE, THAPUPOBAHHE,

THIpaTalysi, THAPOTATOIEHUPOBAHUE) KaK CIOCO0 MOJyYeHHsS MOJMMEPOB U JIPYTUX IOJIE3HBIX
NpoaykToB. Peakumu 3amemieHus. ['opeHue aneTusieHa Kak HMCTOYHHK BBICOKOTEMIIEPATYpPHOIO
IJIAMEHH JUIsl CBAPKU U pe3Ku MeTaiuioB. IIpuMeHeHne aneTuineHa




3.9

Apenbl. XUMHUYeCcKUE CBOWCTBA O€H30a: peakuu 1eKTPOUIHLHOTO 3aMEeIeHUs], TPUCOSTUHEHUS
(ruppupoBanue, ranoreHupoBanue). Peakuus ropeHus. OCOOCHHOCTH XHMHYECKHUX CBOMCTB
tonyona. Ilomydenue Oenzona. OCOOCHHOCTH XHUMHYECKHMX CBOWMCTB cTupoja. [lomumepuzanus
cruposa. CriocoObl MoyueHus! ¥ IPUMEHEHHE apOMAaTHYECKUX YTIIEBOJOPOJIOB

3.10

Cnuptsl. [IpenenbHble 0IHOATOMHBIE CIIUPTHL. XUMUYECKUE CBOICTBA: B3AaUMOJACHCTBHE C HATPHUEM
KaKk Ccrmoco0 YCTaHOBJICHHS HAIUYHS TUAPOKCOTPYIIBI, C TaJOT€HOBOJOPOJAMH KaK CIOC00
MOJIyYEHUSI PACTBOPUTENICH, BHYTpU- M MEXKMOJEKYJIspHas jaeruapartanus. Peakuus ropeHus.
[Tonydenue »TaHoNa: peakuus OpPOKEHUS TIIOKO3bI, THApATAllds OSTHIICHA. ODTWUICHIJIHKOIL U
TJIMLEPHUH KaK NPeCTaBUTeNN NPeIeIbHBIX MHOTOaTOMHBIX CIUPTOB

3.11

®enon. XuMHUYECKUE CBOMCTBAa (eHONa (peakiuu C HaTpUeM, THAPOKCHIOM HATpHsi, OPOMOM).
[Tonyyenue penona

3.12

Anpaerunpl. XUMHUYECKHE CBOMCTBA MpEEIbHBIX allbJIETUAOB: THUIAPUPOBAHUE; KAueCTBEHHbBIC
peaknuu Ha KapOOHWIBbHYIO Tpynmny (peakuus '"cepeOpsHOro 3epkana’, B3aUMOJCHCTBUE C
ruapokcuaoM meau (II). Tlonydenune mpenenbHBIX albIErUA0B: OKUCICHUE CIUPTOB, THApATAIUs
arieTusieHa. AIIETOH KaK IpeJICTaBUTeNlb KeTOHOB. OCOOEHHOCTH PEeaKIMK OKHUCIICHHS alleTOHA

3.13

Kap6OHOBBI€ KHCIOTEI. XMMHUYECKIE CBOMCTBA MNpEaAC/IbHBIX OJHOOCHOBHBIX Kap60HOBI)IX KHUCJIOT.
Ocobennoctu XUMHNYCCKHX CBOICTB MypaBbHHOﬁ KHCJIOTHI. HOJ'Iy‘lCHI/Ie IpCaAC/IbHBIX
OJHOOCHOBHBIX Kap6OHOBI)IX KHCJIOT: OKHCJICHHC aJIKaHOB, aJIKCHOB, IICPBUYHLIX CIHPTOB,
AJIbACTUI0B. Bricime MMPpCACIIbHBIC U HCIIPCACIIbHBIC Kap6OHOBI>IC KHCJIOTBI

3.14

Crnoxuble 3¢upsl u Kupbl. CrocoObl TONXyYeHUs: CIOXKHBIX 3¢gupoB. OOpaTuMOCTh peakuuu
srepudukanmu. [IpumMeHnenne ciaoxHbIX 3(pUPOB B MUIIEBOH U nap(rOMEpHO NPOMBIIIIEHHOCTH.
XKupsr kak crokHbIe 3(QUPHI TIUIEPHUHA M BBICIIMX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOWCTBA
KHUPOB: TUIPUPOBAHHE, OKHUCIEHUE. [WaAponu3, WIM OMBUIEHHE, JKHUPOB Kak croco0

TIPOMBIIIIEHHOTO TIOTyYeHHs CONel BBICIIMX Kap6oHOBRIX kucior. MBUIA xak comu BhICIIHX
KapOOHOBBIX KHUCJIOT

3.15

XUMUYECKHE CBOMCTBA IVIFOKO3bI: PEAKUUU C YYaCTHEM CIHMPTOBBIX M AIbJETHJHOW Ipynn Hu
MOJIOYHOKHCIOe OpokeHue. IIpuMeHeHne TIIOKO3bl, €€ 3HaueHHE B HKU3HEAEATEILHOCTH
opranusma. [lucaxapunapl: caxaposa, MajabTO3a. BocCcTaHaBIMBAIOIIME W HEBOCCTAHABIMBAIOLIUE
mucaxapunapl. ['mpponu3  nucaxapuaos. Ilommcaxapunbl:  kpaxmain, rimkoreH. CrpoeHue
MaKpOMOJIEKYJI Kpaxmajia, TJIMKOT€Ha M LeUIoia03bl. (Pu3MuecKue CBOWCTBA KpaxMmanaa H
LEJUII0NI03bl.  XMMHMYECKHE CBOWCTBA KpaxMaja: THAPOJIN3, KAa4eCTBEHHAs pEaKIHs C HOIOM.
XUMHUECKHE CBOMCTBA LIEJUIIOIO3bI: THAPOIN3, NodydeHue 3¢upoB Lemnonao3bl. [lonstue o0
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIM HIEJIK)

3.16

AMMHBI. AMUHBI KaK OpPraHu4CeCKUC OCHOBAaHUA: PCAKIHUHN C BO,[[OI>'I, KHCJIOTaMHU, p€aKl s TOpCHUA.
AHnnIuH Kak NpeaACTaBUTCIIb aApPOMATUYCCKHUX AaMHHOB. XUMUYECKHE CBOMCTBAa AaHMIIMHA.
B3aHMOﬂeﬁCTBHC C KHUCJIOTaMu, 6pOMHOI>'I BO,[[OfI, OKHCJICHHUC. HOJ'Iy‘ICHI/IC AMHWHOB AJIKUJIMPOBAHHUEM
adaMMHAaKa 1 BOCCTAHOBJICHUEM HUTPONPOU3BOJHBIX YIJI€CBOAOPOOOB

3.17

AMUHOKHCIIOTHI M O€JIKU. AMUHOKHUCIIOTHI Kak aM(oTepHble opraHnyeckue coequHeHns. OCHOBHbIE
aMMHOKUCIIOTBI, oOpasyroomue Oenkd. XUMHYECKHUE CBOMCTBA OENIKOB: THApPOJU3, ACHATypalus,
KayecTBEHHbIE (IIBETHBIE) PEaKIIMU Ha OeNIKU

3.18

CtpoeHue M CTPYKTypa MOJTUMEPOB. 3aBUCHMOCTH CBOWCTB TOJIMMEPOB OT CTPOCHHUS MOJICKYIL.
OcHoOBHBIE CIIOCOOBI MOTyYEHHUsI BHICOKOMOJIEKYISPHBIX COSIUHEHHI: peakluy MOJMMEpPU3allud U
nomKoHAeHcauu. Kiaccudukaims BOJIOKOH

3.19

Nnentudukanuss OpraHUYecKUX COCOUHEHHW. PemieHne OSKCIEpUMEHTANBbHBIX —3a7ad  Ha
pacro3HaBaHUE OPTraHUYECKUX BEIIECTB

3.20

I'eneTnueckas CBA3b MCXKY KiIaCCaMU OPTraHUYCCKUX COE€IUHEHUI

XUMHUS U KU3Hb

41

Xumuss B moBcegHeBHOM xku3HU. [lpaBuna Oe3omacHOM paboOThl € €IKUMH, TOPIOYMMH U
TOKCUYHBIMH BELIIECTBAMH, CPEJICTBAMU OBITOBOM XMMUHU

4.2

XumMugd W 300pOoBbe. XUMHS B MEIHMIMHE. XHUMHS M CEIbCKOE XO35UCTBO. XHUMHS B
MIPOMBIIIJIEHHOCTH. XUMHSI U SHEPreTUKa: MPUPOAHBIN U MOMYTHBIA HE(TAHON rasbl, X COCTaB U
ucrnonb3oBanue. CoctaB HePTH U ee nepepadboTka (MPUPOTHBIE HCTOYHUKH YTIIEBOIOPOIOB)

4.3

XUMHS U 3KOJOTHsl. XMMHUECKOE 3arps3HEHUE OKPY’KaroLed cpelpl U ero nocieacrtsud. OxpaHa




ruapochepsl, mMouBbl, atMochepbl, Gopsl B ¢GayHBl OT XUMHYECKOro 3arpsizHeHus. [IpoOmema
OTXOJIOB ¥ MMOOOYHBIX MPOJYKTOB. AJBTEPHATUBHBIC HCTOUHUKU SHEPTUU

4.4 |OOmue TpencTaBICHUs O TPOMBIIUICHHBIX CIIOCO0axX TIOMYYeHHs] XMMHUYECKHX BEIIECTB (Ha
pUMepe MPOU3BOACTBA aMMHaKa, CEPHON KUCIOTHI). UepHast u nBeTHass Metayuryprusi. CTexkino u
CWJIMKAaTHAs IPOMBIIIJICHHOCTh. [IpombliiienHas oprannyeckasi Xumus. CoIpbe AJi1 OpraHuYecKoit
POMBIIIICHHOCTH

5 | Tumbl pacueTHbIX 33124

5.1 |PacueTrsl Macchl BellecTBa WK 00beMa Ia30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM
00BbEMY OJIHOTO M3 YYACTBYIOUIMX B PEaKI[MH BEUICCTB

5.2 | Pacuetsl TemioBoro a¢dexra peakun

5.3 |PacueTsl 00bEMHBIX OTHOIICHUHN T'a30B MPU XUMUYECKUX PEAKIUIX

5.4 |Pacuersl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MIPOYKTOB PEAKIIUH, €CIIU OJIHO U3 BEIIECTB JJaHO
B U30BITKE (MMEET MPUMECH )

5.5 |PacueTsl MaccoBOM WM 0OBEMHOM TOJIM BBIXO/a IPOAYKTA PEAKIIUU OT TEOPETUUYECKH BO3MOKHOTO

5.6 |Pacuers macchl (0ObeMa, KOTMYECTBA BEIIECTBA) MPOAYKTAa PEAKIIUH, €CIIU OJHO U3 BEIIECTB JAaHO
B BUJIE paCTBOpA C OIpeIeICHHOW MAacCOBOM J0JI€i paCTBOPEHHOTO BEIIECTBA

5.7 |Pacuerl ¢ wucnonb3oBaHMEM MOHATHM "MaccoBas gons", '"MoiysipHass KOHLIEHTpauus',
"pacTBOPUMOCTB"

5.8 |Haxoxnenune MoneKysipHOH (popMynbl OPraHNYEeCKOTO BEIIECTBA MO €r0 INIOTHOCTH U MAaCCOBBIM

AO0JIAM 3JICMCHTOB, BXOIAIIUX B €0 COCTAB, WJIN IO ITPOAYKTAM CIrOpaHUs
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