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MNOSACHUTEJIBHASA 3AIIMCKA

[IporpamMMa mo XUMHHM Ha YpOBHE cpefHero oOmiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepasbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanyny», TpeOOBaHUHI K pe3ynbTraTam
OCBOCHHS (pemepaabHONl 00pa30BaTENbHOM MporpaMmbl  cpemHero oomero ooOpazoanus (DOITI COO),
npencTaBicHHBIX B DefepaabHOM rocynapcTBeHHOM oOpa3oBarensHoM ctangapre COO, ¢ yuérom Konnenmuu
npenojaBaHus yuyeOHOro npeamera «Xumus» B oOpa3oBaTelbHbIX opraHuzauusx Poccuiickoit ®depepanum,
peanu3yonmMx OCHOBHBIE 00pa30BaTeNbHBIE MPOTPaMMbI, U OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHS
Bocriutanusi B Poccutickoit ®enepanuun Ha mepuoxa ao 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPE/IMETA «XUMMUS$D»

OCHOBY TIOJIXOJIOB K pa3pabOTKe MPOrpamMMbl IO XUMHUH, K ONPEACTICHUIO O0IIel cTpaTerud o0ydeHus,
BOCIIUTAHMSI U PA3BUTHUS OOYYAIOIIMUXCS CpeacTBaMu yudeOHoro mpeamera «Xumus» g 10-11 xmaccoB Ha
0a30BOM ypOBHE cocTaBUiIU KoHIenTyaibHble mojoxeHuss @I'OC COO o B3auM0OOYCIOBICHHOCTH IICJEH,
COJIep>KaHusl, pe3yIbTaTOB 0O0yUeHUs U TPEOOBAHUN K YPOBHIO IOJITOTOBKU BBIITYCKHUKOB.

Xumuueckoe 00pa3zoBaHue, MOITY4aeMOe BBITYCKHUKaMU 00111e00pa30BaTeIbHONM OpraHn3alliuH, SBISETCS
HEOThEMJIEMOM YacThi0 UX o0O0pazoBaHHOCTU. OHO CIY)XUT 3aBEepUIAIOIIMM JTAaloOM peald3alud Ha
COOTBETCTBYIOILLIEM €My 0a30BOM YPOBHE KJIFOUEBBIX LIEHHOCTEH, IPUCYILUX LEIOCTHONU CUCTEME XMMHUECKOTO
o0Opa3oBaHus. DTH LIGHHOCTH KacarOTCsl MO3HAHUS 3aKOHOB MTPUPO/IbI, POPMHUPOBAHUS MUPOBO33PEHUS U OOIICH
KYJIbTYpPbl YEJIOBEKA, a TAKXKE DKOJOTMYECKM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO U MPHUPOAHOMN
cpene. Peanmusyercs xumuyeckoe oOpazoBaHue OOydarOIIUXCS Ha YpPOBHE CpEIHEro oOIiero o0pa3oBaHHS
CpelCcTBaMHU y4yeOHOro IpenMera «XHUMHUs», COJAEpKaHUE U IOCTPOECHUE KOTOPOTO OIpPENEIeHbl B IPOrpaMMe
M0 XUMHH € YYETOM CeIM(PUKU HAYKH XMUMHH, €€ 3HAYCHUS B MMO3HAHUU MPUPOABI U B MaTepUATbHON JKU3HH
o0IIecTBa, a TaKke ¢ y4€ToM OOIIMX IeJed W MPUHIUIIOB, XapaKTEPH3YIOUIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpefiHero obiero oobpazoBanus B Poccuiickoit @enepanuu.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0co0yro poJib B COBPEMEHHON LIMBUWIIN3ALMY, B
CO3/IaHUU HOBOM 0a3bl MaTepuaabHOW KyabTyphl. OHAa BHOCUT CBOM BKJIaa B ()OPMUPOBAHHE PAIMOHAIBHOTO
HAYYHOTO MBIIUICHHS, B CO3JaHHE IIEJIOCTHOTO MPEICTABICHHUS 00 OKpYXKAloIeM MHpPE KaKk O EIWHCTBE
MNPUPOABI U 4YelloBeKa, KoTopoe (opMupyeTcs B XMMHH Ha OCHOBE MOHMMAaHHS BEIIECTBEHHOI'O COCTaBa
OKpY’KaIOILIEr0 MHpa, OCO3HAHMSI B3aMMOCBS3H MEX]y CTPOCHHEM BELIECTB, UX CBOWCTBaMU U BO3MOKHBIMU
00J1aCTsIMHU TPUMEHEHHMS.

TecHO B3aMMOAEMCTBYS C JIPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS cTaja HEOTHEMJIEMON YacThIO
MHUpPOBOW KYJIbTYpbl, HEOOXOAWMBIM YCIOBHEM YCIEIIHOTO TpyJda M >KU3HU KaXKJIOro wieHa OOILecTBa.
CoBpeMmeHHass XUMHsI Kak HayKa CO3HMJaTrelbHasl, Kak HayKa BBICOKHMX TEXHOJIOTHI HalpaBjeHa Ha pelleHHe
r100aNbHBIX TPOOJEM YCTOMYMBOTO pa3BUTHs YEIOBEUECTBA — CBHIPHEBOM, JHEPreTMYECKOW, MHIIEBOH,
9KOJIOTMUYECKOI 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cootBercTBMM C OOmMMMH LEISIMM M NPUHLIUIAMHU CPEIHEro oOLIero oOpa3oBaHUs COJEpiKaHHE
npenMera «Xumus» (10—11 xmaccsl, 0a30BbIl YpOBEHb H3YYEHHs) OPUEHTHUPOBAHO IMPEUMYIIECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJrOTOBKY OOYyYaroIluxcs, HEOOXOIUMYIO UM JJs BBIPAOOTKM MHPOBO33PEHUYECKHX
OpPUEHTHPOB, YCHEIIHOTO BKIOYEHMS B dKU3Hb COLIMYMa, IPOJOKEHHsI 00pa30BaHusl B Pa3IMYHbIX 00JIACTsX,
HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBnOmKUMHU ITpeIMeTa «XUMUs» SBISIIOTCS 0a30BbIe Kypebl — «Opranundeckast XuMus» u «O01as u
HEOpPraHNYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIep>KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOI HayKH:
CHUCTeMa 3HAaHUM MO0 HEOPraHWYECKOM XMMMHU (C BKJIIOYEHHMEM 3HAaHUM W3 OOIIed XWMHH) U OpraHH4YecKon
xuMuu. OOpMHUpOBaHUE JAaHHOW CUCTEMbl 3HAHMHM TNPH HM3YyYEHHUU MpeaMeTra 00ecreunBaeT BO3MOXKHOCTD
paccMOTpEeHHs BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas ¥ HeopraHudecKas XUMH»
chopMupOBaHa B MporpamMme Mo XMMHUHM Ha OCHOBE CHCTEMHOTO MOJX0J1a K U3YyYEHHIO Y4eOHOro Marepuaia u
00yCJIOBJIEHa MUCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAaHUI Ha OINpPENENIEHHBIX TEOPETUYECKHX YPOBHSX.
Tak, B Kypce opraHMueckoil XMMHUU BELIECTBA paCCMATPUBAIOTCS HAa YPOBHE KJIACCHUECKON TEOpUU CTPOCHUS
OpPraHMYECKUX COEAMHEHHH, a TaKK€ Ha YPOBHE CTEPEOXMMMUECKHX M 3JIEKTPOHHBIX MNPEACTABIECHUH O
cTpoeHuH BemiecTB. CBezieHHs 00 U3ydaeMbIX B Kypce BelecTBax JAlTCs B Pa3BUTUU — OT YIIIEBOJIOPOIOB JI0
CIIO)KHBIX OHOJIOTMUECKH AaKTUBHBIX COeIUHEHHH. B Kypce opraHMueckoil XHMMHUHU IOJIy4alOT pa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 001mero oOpa3oBaHUs TEPBOHAYAIbHBIC TMPEACTABICHUS O
XUMHUYECKOM CBSA3M, KIACCU(HUKAIMOHHBIX MPU3HAKaX BEIIECTB, 3aBHUCUMOCTH CBOICTB BEIIECTB OT HX
CTPOCHHMSI, 0 XUMUYECKOUN peaKIuu.



[Tox HOBBIM yIJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOr0 YpPOBHS paccMaTpPUBACTCS M3yYEHHBIM Ha
YpPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHUs TEOPETUUYECKUM MaTepuayl W (PaKTOJIOTHYECKHE CBEACHHUS O
BEIIECTBAX M XUMHUYECKOW peakiuu. Tak, B YacTHOCTH, B Kypce «OOmas u HeopraHuyeckas XUMUS
oOyyarolmuMcsi  MPEJOCTaBIsETCS  BO3MOXHOCTh  OCO3HATh 3HAYeHHE MEPUOJMYECKOro 3aKoHa C
OOIIETEOPETUYCCKUX U METOJIOJIOTHUECKUX TMO3UIIUN, TIy0XkKe IMOHSATh HCTOPHUECKOE H3MEHEHHE (YHKIIHA
3TOr0 3aKOHA — OT 0000MIaroIIel 10 00BACHSIONIEH 1 POTHO3UPYIOLICH.

Enunas cucrema 3HaHM O BaXKHEWILIUX BEUIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U IMPUMEHEHUH,
TaK)K€ 0 XUMHUYECKHX PEAKIHAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUs JOMOJIHAETCs B Kypcax 10 u
11 kiaccoB aneMeHTaMU COJEpKaHUsl, UMEIOIIMMU KYJIbTYpOJIOTHYECKUA W TPUKIATHOM Xapakrtep. OTH
3HaHUSA CHOCOOCTBYIOT MOHMMAaHHUIO B3aUMOCBSI3M XHMUU C JPYTMMH HayKaMH, pPacKpbIBalOT €€ poyib B
MO3HABATEIFHON M TIPAKTUYECKON IEATEIHPHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKCHHSI K TIPOIECCY
TBOpPUECTBA B O0OJACTH TEOPUM M TMPAKTUUYECKUX MPUIOKEHUH XUMHUHU, [IOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JUMYHOCTHO 3HAYMMBIX MPOOJeMaX, CBA3aHHBIX C XMUMHEH, KPUTHUCCKH
OCMBICIIMBAaTh MHGOPMALMI0O U MPUMEHSTh €€ ISl MOMOJHEHHs] 3HAHUW, PEHIeHHs WHTEIUICKTYaJbHBIX H
IKCIIEPUMEHTAIBHBIX HCCIEAOBATEIbCKUX 3adad. B 1enom cojepkanue ydeOHOTo mpenMera «XHUMHUSD)
JAHHOTO YPOBHS M3y4€HUS OPUEHTHPOBAHO Ha (GopMUpPOBaHUE Yy 00YyHaIOIIUXCS MHUPOBO33PEHUECKONH OCHOBBI
T TOHUMaHusT pritocoCKux UaeH, TAaKUX Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO U OPTaHUIECKOTO
MHUpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB UX COCTAaBOM U CTPOCHUEM, [MO3HABAEMOCTbh HMPUPOJHBIX SBICHUI
myTéM OSKCIIEpUMEHTa U PCIICHUS MPOTUBOPCUYUN MEXKJAy HOBBIMH (aKTaMU U  TEOPETUYCCKHUMH
MPEINOChUIKAMU, OCO3HAHUE POJIM XMMHH B PEIICHUN YKOJIOTUYECKUX MPOoOiIeM, a TaKkxke mpodiaemM coepekeHus
SHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTUN U MaTEPHUAJIOB.

B nnane pemenus 3aa4 BOCIUTAHUS, PA3BUTHUS U COLMATN3AIUN 00y4aIOINXCs MPUHATHIE TPOrpaMMOii
10 XMMHH TIOJXOBI K OMPEACICHUIO COACPKAHMS U TTIOCTPOCHHUS TIPEMETA TPEIyCMaTPUBAIOT (DOPMHUPOBAHKE
YHHUBEPCAIbHBIX Y4YEOHBIX JEHCTBHM, MMEIOMUX 0a30BO€ 3HAUYCHHE I PAa3IMUYHBIX BUIOB JEATEIBHOCTH:
pemieHust MpooOJieM, MOWCKa, aHauu3a U 00paboTku MH(pOpMAIMK, HEOOXOJUMBIX Ui MPUOOPETEHHs OIbITa
MIPAKTUYECKON U HCCIEI0BATENbCKOM e TENIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B TIO3HAHUH XUMUH.

HEJIU U3YUYEHUSA YYEBHOI'O IPEJIMETA «XUMMUSI»

B mpaktuke npenopaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TaKk M Ha ypOBHE
cpeaHero oouiero o0pa3oBaHMs, NPU ONPENEICHUM COJAEP)KATEIbHON XapaKTEpUCTHKU LEeJIell H3ydeHUs
mpeaMeTa HalpaBlICHUEM MEePBOCTENICHHONW 3HAYMMOCTH TPAJUIMOHHO MpU3HAETCS (OPMUPOBAHHWE OCHOB
XUMHUYECKON HAyKH KaK 00JJACTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JEATEIHHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MUPOBOU KyIbTypbl. C METOAUYECKON TOYKH 3pEHUS TAKOW MOAXO0J K ONpPEEICHUIO
1esel N3y4eHHs PeIMEeTa SIBIISICTCS BIIOJIHE OMPaBIaHHBIM.

CornacHo JaHHOW TOYKE 3pPEHMSI TJIABHBIMU LIENSIMU M3y4eHUs IpeameTa «Xumus» Ha 0a30BOM ypOBHE
(10 —11 ku1.) sIBIISIFOTCSL:

— ¢opMupoOBaHHE CHUCTEMBbl XHMHUYECKHMX 3HAHUN KaK Ba)KHEHIIEH COCTABIAIOIIEH €CTECTBEHHO-HAYYHOMN
KapTHUHBl MUpPa, B OCHOBE KOTOPOH IieKaT KIIOYEBbIE MOHATHA, (yHIaMEHTANbHbIE 3aKOHBI U TEOPUU
XUMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TIIOHHUMAaHHE CYIIHOCTH JOCTYITHBIX 000OIIeHUMN
MHPOBO33PEHUYECKOIr0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

— (dopmupoBaHHE U pPA3BUTHE MPEACTABICHUM O HAYYHBIX METOJIaX TMO3HAHUS BEIIECTB M XUMHUYECKUX
peakiuii, HeOOXOIUMBIX Il TPHOOPETEHUsI YMEHUN OPUEHTUPOBATHCS B MHUPE BEIIECTB M XUMHUYECKHX
SIBJICHUH, UMEIOLUX MECTO B IPUPOJIE, B MPAKTUUECKON U MMOBCETHEBHON KU3HU;

— pa3BHUTHE YMEHHH U CIIOCOOOB JESITEIBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U OOBSICHEHHEM XHMHUYECKOTO
AKCTIEPUMEHTA, COOJTFOICHUEM TIPABHIT 0€30MMaCHOT0 0OpaIeHHs C BEIECTBAMH.

Hapsiny ¢ atum, coaepskarenbHas XapakKTepUCTHUKA LIeJIel U 3a7a4 U3y4eHus peMeTa B Iporpamme 1o
XUMHUHW YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUHU C HOBBIMU MPHOPUTETAMHU B CHCTEME CPEIHEro OOIIEro
obpazoBanus. CerofHs B MperojaBaHUd XUMUHU B OOJbIIECH CTENEHH OTAAETCSA MPEANOYTCHUE MPAKTUIECKON
KOMITOHEHTE COJZIepKaHUsl 00ydeHHUs, OPUEHTUPOBAHHOW Ha MOJTOTOBKY BBIMYCKHUKA 00I1€00pa3oBaTeIbHON
OpraHM3alliy, BJIaJCIONIEro He HabopoM 3HaHUH, a (PYHKIIMOHAIBHON IPaMOTHOCTBIO, TO €CTh CIOCO0aMu H
YMEHHUSMH aKTUBHOTO TOJYYEHUSI 3HAHUN M MPUMEHEHUS UX B PEATbHOW KU3HU ISl PEUICHUS MPAKTUUECKUX
3a/1ay.

B cBs13u ¢ 5TUM npu u3yueHUU npeameTa «XUMHS» TOMUHUPYIOIIee 3HaUYeHNnEe TPUOOPETAIOT TaKUe IeTH
W 33724, KaK:

aganTanus OOydYalIMXCS K YCJIOBHSAM JMHAMUYHO Pa3BHBAIOIIECTOCS MHpa, (OPMHPOBAHUE
WHTEJUIEKTYalIbHO PA3BUTON JIMYHOCTH, TOTOBOM K camM0o00pa3oBaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIHBHOMY



MPUHATHIO TPAMOTHBIX PEUICHUM B KOHKPETHBIX >KU3HEHHBIX CUTYallMsIX, CBSI3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHHEM;

¢dopmupoBaHre Yy OOYyYalOIUMXCS KITIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLMH), HMEIONIUX
YHHUBEpCAJIbHOE 3HAUYEHHE JUIsl PA3JIMYHBIX BHUIOB JACSITEIBHOCTU: pEUIeHHs] NpobiieM, MOMCKa, aHalu3a U
00paboTku uHpOpMAIHH, HEOOXOAUMBIX ISl MPUOOPETEHUS OIBITA JEATEILHOCTH, KOTOPAsi 3aHUMAET BAKHOE
MECTO B MO3HAHUHM XMMHHU, & TAKXKE JIJIS OLICHKH C MO3UIUI SKOJIOTHYECKO Oe30MacHOCTH XapaKTepa BIUSHUS
BELIECTB U XMMUYECKUX IIPOLIECCOB HA OPraHU3M U€JIOBEKA U IPUPOAHYIO CPELY;

pa3BUTHE MTO3HABATEJIbHBIX UHTEPECOB, MHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00YyJaromuXCs:
CTIIOCOOHOCTH CaMOCTOSATENILHO IMPHOOpPETaTh HOBBIE 3HAHHMS MO XHMHUU B COOTBETCTBUU C YKM3HEHHBIMU
MOTPEeOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbIE HH(GOPMAIIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA U aHalu3a y4eOHOM
Y HAYYHO-TIOMYJIIPHON MH(OPMAITUN XUMHUYECKOTO COJICPKAHUS;

dbopMupoBaHME U pPa3BUTHE Yy OOy4yalOUIMXCA AacCOIMATHUBHOTO M JIOTMYECKOrO  MBbIIUICHUS,
HAOJIIOAATENbHOCTH, COOPAHHOCTH, AKKYpaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOIMMBI, B YACTHOCTH, IIPH
IJIJAHUPOBAHUU U MPOBEJCHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAHHE Y O0yUYaAIOMUXCs YOS)KIEHHOCTH B TYMaHUCTUYECKOW HAIPABICHHOCTH XUMUU, €€ BOKHOU
POJIU B PEUICHUH II00ANBHBIX MPOOJIEM PallMOHAIBLHOTO MPUPOAOIOIB30BaHNUS, TIOMIOJIHEHUS YHEPreTUUECKUX
PECYpCOB M COXpaHEHHUS NPUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEpPEeKHOTO OTHOMICHHUS K
MPUPOJIE U CBOEMY 3I0POBBIO, a TaKXKe MPUOOPETEHHS OMNbITa HCIOJIH30BAHUS MONYYEHHBIX 3HAHUW JUIS
MIPUHATHS TPAMOTHBIX PEIICHUHN B CUTYAIUSIX, CBI3aHHBIX C XUMUUECKUMU SIBICHUSIMH.

MECTO YYEBHOI'O ITIPEIMETA «XUMMUS» B YYEBHOM IIJIAHE

B y4eOHOM miaHe cpeqHero oomero o0pa3oBaHus MpeaMeT «XuMHEs» 0a30BOT0 YPOBHS BXOJHT B COCTAB
peIMeTHOM 06macTi «EcTecTBeHHO-HAYYHbIE PEAMETHI.

OOmiee 4ncIO YacoB, OTBEACHHBIX JUISI M3YYEHHUS XUMHH, Ha 0a30BOM YpPOBHE CpPEIHEr0 OO0IIero
oOpasoBanus, coctaBiseT 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaemo), B 11 kinacce — 34 yaca (1 gac B
HEJIEIIO).

1. COILEPKXAHUE OBYYEHUSA

10 KJIACC

OPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKOl XUMHUH

IIpenMer opraHuecKkoil XMMHUHU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUECHUE B ITOJIyYEHUN HOBBIX BELIECTB
W MarepuayioB. Teopusi CTpoeHUs OpraHuueckux coeauHeHud A. M. BytiepoBa, €€ OCHOBHBIE TOJIOKEHUSI.
CrpykTypHble (JOpMYJIBI OPraHMYECKUX BelIeCTB. ['oMoiorus, nzomepusi. XuMHUecKasi CBA3b B OpraHMYECKHX
COEIMHEHUSIX — OJJMHAPHBIE U KPaTHbIE CBSI3U.

IIpencraBnenue o kinaccupuKauy OpraHndeckux BeuiecTB. HoMeHKIaTypa opraHMueckiuX COeAMHEHUH
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHMsI BAXKHEHIINX NIPEICTaBUTENEH KJIacCOB OPraHMYECKUX BEIIECTB.

OKcIepUMEeHTaIbHbIE METOJbl M3YyYEHMs BEIIECTB M WX IpPEBpallleHHi: Oo3HaKoMJeHHe ¢ oOpas3namu
OpraHMYECKUX BEIIECTB M MaTepHallaMM Ha MX OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OpPraHMYECKHUX BEIIECTB,
HaOJII0ZICHWe W ONUCAaHHWE JIEMOHCTPAILMOHHBIX OIBITOB IO MPEBPAIIEHUI0 OPraHUYECKUX BEIIECTB NpHU
HarpeBaHuu (TUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE).

Yriaesoaopoasl

ATKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHU pslA. MeTaH M 3TaH — HNPOCTEHIIHE INpPEACTaBUTEIN
aJIKaHOB: (hr3MUYECKHe U XMMHMYECKHE CBOWCTBA (pPEaKLMHU 3aMEIICHUs U TOPEHUs), HAXOXKAECHUE B MPUPOJIE,
MOJIy4YeHHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTHUECKUN PsiA. DTHIIEH U MPONUJIEH — IPOCTENILINE TPEICTaBUTENN
QJIKEHOB: (U3MYECKUE M XHMMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMS, TaJOreHUpPOBAHMS, THUApATAIUH,
OKHCJICHUS U TIOJIMMEPU3ALIUH ), TOJTyYeHUE U TPUMEHEHHE.

Anxaauensl: Oyraauen-1,3 u wmerunOyraaueH-1,3: crpoeHue, BaKHEMIIME XHUMHUYECKHE CBONCTBA
(peakuus nonuMepusanun). [lomyuyeHne CHHTETUUECKOTO KaydyKa U PE3UHBL.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHHS, TOMOJOTHMYECKHH psa. AUeTwieH — MOpocTedmui
NPEJCTaBUTENb AJIKWHOB: COCTaB, CTPOEHHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA (peakiuu T'MIpUPOBAHUS,
raJlor€HUPOBAHUS, THIpaTallii, TOPEHNUS), TOJydeHHE U TPUMEHEHHUE.

Apensbl. benszon: cocras, cTpoeHue, Gpuznyeckre 1 XUMHUYECKHUEe CBOIMCTBA (PeaKkIMU raJloreHUpOBaHUS U
HUTPOBaHUs), OJyYeHUE U MpUMEHeHHe. Tonyon: cocmas, cmpoenue, guzuieckue u Xumuieckue ceoucmasd
(peakyuu 2ano2eHUpoOBaHUs. U HUMPOBAHUS), NOLYYeHue U npumeHerue. TOKCUYHOCTh apeHOB. | eHeTHueckas
CBA3b MEXAY YTJIE€BOAOPOAAMH, IPUHAIEKAIIMMH K Pa3IM4YHBIM KJIACCAM.



[TpupoaHble HCTOUYHUKHU YrieBoaopoaoB. [Ipuponuslit a3 u momytHele HeTsAHBbIE Tra3bl. HepTh u eé
npoucxoxaeHue. CrocoObl mepepadOTKH HEe(PTH: TEeperoHka, KPEKUHT (TEPMHYECKUH, KaTAIUTHYECKHH),
nuposu3. [IpoaykTsl nepepaboTku HeTH, MX IPUMEHEHNE B IPOMBILIUIEHHOCTH U B ObITY. KaMeHHBbIH yrosps u
MIPOJIYKTHI €T0 TEpepadOTKHU.

DKcIepUMEeHTaIbHbIE METOJbl M3YyYCHHs BEIIECTB M WX MPEBpAllleHHi: O3HaKOMJIEHHE C oOpa3maMu
IJ1acTMace, KayayKoB U pe3uHbl, kojuiekunu «HedTe» u «YTomnby, MoJieInpoBaHue MOJIEKYIT YTIII€BOAOPOIOB U
raJIor€HONPON3BOAHBIX, IPOBEIEHUE NPAKTUYECKON paOOTHI: OIYYEHHUE ITUIIEHA U U3yYEHHUE €0 CBOMCTB.

Pacuérnebie 3anaun.

Bbruuciienus mo ypaBHEHUIO XUMUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEIIECTBA
WIM TPOJYKTa pPEaKlIMHU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOAHBIX BELIECTB MU
IIPOJYKTOB PEAKIUN).

Kuciopoacoaep:kamme oprannyeckue coeinHeHus

[IpenenpHble OAHOATOMHBIE CHHUPTHI. MeETaHON W 3TAHON: CTPOEHHE, (PU3MUECKHE W XUMHUECKHUE
CBOMCTBa (peakiuy C aKTUBHBIMH METaJJIaMH, rajoreHOBOAOPOJaMH, ropeHue), npumeHenue. Bogopoausie
CBSI3M MEXAY MOJIEKYJIaMU CIUPTOB. JelicTBUE METaHOIIA U ATAHOJIA HA OPIaHKU3M YEJIOBEKa.

MHoOroaTtoMHble CIUPTHL. DTUICHIJIMKOIb U TIUIEPUH: CTPOCHHE, PU3NYECKUE U XUMUYECKUE CBONCTBA
(B3auMoIeliCTBUE CO IIEJIOYHBIMU METaJlJIaMH, KaueCTBEHHAsI peaklis Ha MHOIOaTOMHBIE clUpThl). JlelicTBue
Ha OpraHu3M 4yesnoBeka. [I[puMeHeHne rmiepuHa u 3TUICHTIIMKOJIS.

deHoI: CTPOCHUE MOJIEKYJIBI, (PU3NUecKre U XUMUUECKHE CBOMCTBA. TokcuuHOCTh (eHona. [Ipumenenue
dbeHomna.

Anpnerunsl 1 kemoHuvl. DopManbaern, aneTaibIerua: CTPOeHUE, PU3NIECKUE U XMMHYECKHE CBOHCTBA
(peakuuy OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEAKIINH ), TOTy4YECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpeiebHbIE KapOOHOBbIE KUCJIOThl. MypaBbUHasi M YKCYCHas KHUCJIOTBI: CTPOEHHE,
¢dbusznueckue M XMMHUYECKHE CBOWCTBA (CBOMCTBa, OO0IIMe A Kiacca KHCIOT, peakius 3Tepu(HUKaIUu),
noJiyueHue U npuMeHeHue. CTeapuHOBasi M OJIEMHOBAas KHUCIOTHI KaK MPEICTaBUTENIM BBICIINX KapOOHOBBIX
KHCIOT. MblJia KaK COJIU BBICHINX KapOOHOBBIX KUCIIOT, UX MOIOIIEe JAeHCTBUE.

Crnoxable 3pHUPHl Kak MPOU3BOJHBIC KAapOOHOBBIX KHCIOT. [MAponmu3 ciIoxHBIX 3GupoB. JKHpHL
I'uaponus xupos. [Ipumenenue xupos. buosnoruueckas poib )KUPOB.

VYrneBojbl: cocTaB, KjIacCU(PUKALU YII€eBOI0B (MOHO-, TU- U Mosnucaxapusl). ['oko3a — npocteimuit
MOHOCaxapu: 0COOEHHOCTH CTPOEHHsI MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOMCTBA (B3aMMOJEHCTBHE C
ruapokcunoM meau(ll), okucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l), BocctaHoBieHHE, OpoKEeHNE
IJIIOKO3bI), HAXOXKACHUE B MPUPOJE, IpUMEHEeHue, Ouooruueckas posb. @otocunres. PpykTo3a Kak U30Mep
TJIIOKO3BI.

Kpaxman u nemnoio3a Kak IpupoaHble nomMepsl. CTpoeHne Kpaxmana U Hejuiono3bl. duznuecknue u
XUMHUYECKHE CBOICTBA Kpaxmaina (TUIPOIN3, KAUeCTBEHHAs! PEAKIIHs C HOI0M).

OKclepUMEeHTaIbHbIE METOJbl M3YyYeHMs BEIIECTB M UX NPEBpallleHWi: NpoBeleHHe, HaOlIoJeHue U
ONHCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHME CIHUPTOB, KAU€CTBEHHBIE PEAKIMHU OJHOATOMHBIX CIIMPTOB
(oxucnenue »staHona oxcugoM Meau(ll)), MHOroaroMHbBIX CHUPTOB (B3aUMOAEWUCTBUE TJMIEPHHA C
ruapokcuaom menu(ll)), anbaernnoB (OkucIeHHE aMMHUAaYHBIM PAcTBOPOM okcuaa cepedpa(l) u ruapoxcuaom
menu(ll), B3aumozeiicTBue Kpaxmana ¢ HOJIOM), MPOBEACHUE MPAKTUYECKOH pabOThI: CBOMCTBa pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérnsie 3amaun.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIECTBA
WIA TPOAYKTa PEeaKkIMHM MO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJAHBIX BELIECTB WIH
MIPOJYKTOB PEAKIUN).

A3oTcozepKalue OpraHn4eckiue COeTMHEHN.

AMUHOKHUCIIOTHL Kak aM@oOTepHble opraHuueckue coeAauHeHus. duznueckue U XUMHUYECKHE CBOMCTBA
aMHMHOKUCIIOT (Ha puMepe TiulHa). buonornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTu sl

benku kak mnpupoaHbIE BBHICOKOMOJIEKYJSIpHbIE coequHeHus. IlepBuuHasi, BTOpUYHAass U TpeTUYHAs
CTpYKTypa OelKOB. XMMHUYECKHE CBOMCTBA OEJIKOB: THAPOJM3, ACHATYpalus, KayeCTBEHHBbIE PEaKIMHU Ha
OeNKHU.

OKcIiepUMEHTaJIbHbBIE METO/bl HM3y4eHMs BELIECTB M MX INpPEBpallleHUi: HaOJI0JeHHEe U OIHCaHHe
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPH HarpeBaHUU, IIBETHBIE PEAKI[UU OEIKOB.
BbicokomosiekyIsipHbIe COeIUHEHUSA




OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIMHEHUI: MOHOMEp, IOJUMEpP, CTPYKTYpHOE
3BCHO, CTCNEHb IOJUMMEPU3ALMH, CPEIHAd MOJEKyJsipHas wmacca. (OCHOBHBIE METOABI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — IMOJIMMEPHU3aLUs U MOJIMKOHICH CALHS.

OKCIIepUMEHTAIbHbIE METOJbl M3YyUCHMs BEIIECTB M UX IPEBpAlllEHHH: O3HaKOMJIEHHE C oOpa3lnaMu
IIPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

Meostcnpeomemmnvwie ceazu.

Peanuszanus MeXnpeaMeTHbBIX CBsI3€d IPU U3YyYEHUH OpraHndeckoi xumuu B 10 kiacce oCylecTBIseTCs
yepe3 UCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUHBIX NOHATHUH, TaK U MOHATUH, SBJISIOLIMXCS CUCTEMHBIMU
JUIS OT/IE€TIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOuire ecTecTBEHHO-HAY4HbIE MOHATHS: SIBIEHUE, HAy4yHbIH (akT, TMIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CHHTE3, KIacCu(pUKAIH, TEPUOTUIHOCTD, HAOIIOICHHE, U3MEPEHHE, IKCIIEPUMEHT, MOICTTMPOBAHUE.

dusuka: MaTepus, SHEPrUsi, Macca, aToM, JJIEKTPOH, MOJEKYJa, SHEPIeTUYECKUI YPOBEHb, BEILECTBO,
TeNno, 00BEM, arperaTHOE COCTOSTHIE BEIIECTBA, (PU3MUECKUE BETMUMHBI M SMHULIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, Ouocepa, oOMeH BellecTB B OpraHusMme, (OTOCHHTE3, OMOJIOTHYECKU
aKTHBHBIC BelecTBa (O€IKH, YIIIeBOAbI, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPOJIbl, TIOJE3HbIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorusa: mnuIieBblE NPOAYKTHI, OCHOBBI PALMOHAIBHOIO IMTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPEnapaThbl, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAS XUMMUA
TeopeTnueckne 0CHOBbI XUMHUH

XUMUYECKUH 371eMEHT. ATOM. SIpo aToMa, U30TOMbIL. DIEKTPOHHAs 000J104YKa. DHEPreTHUECKUE YPOBHH,
NOJYpOBHU. ATOMHBIC opOuTanmu, S-, P-, O- 3neMeHTbl. OCOOCHHOCTH pACHpEICICHHs DJICKTPOHOB I10
OpOUTAJIIM B aTOMax 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHASI KOH(PUTYpaLUsi aTOMOB.

[lepuoanueckuii 3akoH u Ilepuoanueckas cucrema xumuueckux snemeHToB . M. MenneneeBa. CBs3b
nepuogudeckoro 3akoHa u Ilepuogmueckoit cucremsl xumudeckux saemeHTtoB JI. M. MenpeneeBa ¢
COBPEMEHHOM TeOpuel CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHYECKHUX JJIEMEHTOB U
00pa3yeMbIX UMM MPOCTBIX U CJIIOKHBIX BEIIECTB 10 TPYyNIaM M IepuojaM. 3HaueHHe MEeprUoJHUECcKOro 3aKOHa
B Pa3BUTUU HAYKHU.

CrpoeHne BeniecTBa. XHMMHYECKash CBsA3b. BUABI XMMHMUYECKON CBS3M (KOBaJCHTHAas HENOJIApHAs M
NoJIsIpHasi, MOHHAas!, MeTajuinyeckas). MexaHu3mbl 00pa30BaHUsI KOBAJIEHTHON XUMHYECKON CBS3H (OOMEHHBIH
U JIOHOPHO-aKIeNTOpHBIN). BonoponHas cBsa3b. BasleHTHOCTB. DIeKTpooTprulaTeabHOCTh. CTeneHb OKHUCIEHUS.
WoHbl: KaTHOHBI M AHUOHBI.

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHMSI. 3aKOH IIOCTOSIHCTBA COCTAaBa BEIECTBA. THIIbI
KPUCTAINIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BEILIECTB OT THUIA KPUCTANINYECKON PEIIETKHU.

Ilonsatre o nucnepcHbIX cucTeMax. VICTUHHBIE M KOJJIOWJHBIE pacTBOpbl. MaccoBas 10s BeLlecTBa B
pacTBope.

Knaccudukanus  HeopraHuueckux  coenuHeHMH. HomeHknaTypa  HEOpraHMYECKHMX  BELIECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IUYHBIM KIJIaccaM.

Xumuueckas peaknus. Kiaccuduxanus XMMHUECKHUX peaklUil B HEOPraHMYECKOM M OpraHM4YecKoin
XUMHH. 3aKOH COXPaHEHHsS MacChl BEUIECTB, 3aKOH COXPAHEHMs] U NPEBPAIICHUS SHEPTUU MPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3lW4HbIX (akTopoB. OOpaTuMble peakiuu. XUMHYECKOe
paBHOBecHe. PaKTOpBI, BAUAIOLIME HA COCTOSIHUE XUMUYeckoro pasHoBecus. [Ipunnun Jle [lartense.

OnexTponutnyeckas auccounanus. CunbHble W ciaabble neKTposnnThl. Cpena BOJHBIX PacTBOPOB
BELIECTB: KUCIIasA, HEUTpaibHasi, LEI0YHAs.

OKHCANTENHEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

OKcIepUMEHTaJIbHbBIE METO/bl M3Y4YEeHHs BEIIECTB W WX IpeBpallleHUui: JeMOHCTpauus TalJuil
«Ileprnoguyeckas cucreMa XUMHYECKUX 351eMeHTOB /. M. MeHneneeBa», n3ydeHre MoJielell KpUCTaUIMYEeCKUX
pemEToK, HAaOII0IEHHE M ONKCAaHHE JEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (Pa3flo’KEeHHE MEePOKCHUIA
BOJOpPOJAa B TMPHUCYTCTBUU KaTajau3aTopa, OIpeieleHUue Cpelbl pacTBOPOB BEHIECTB C IOMOIIbIO
YHUBEPCAJIBHOIO HMHJMKATOPa, PEaKLUHW HOHHOIO OOMEHa), MPOBEJCHHE NpPaKTU4ecKoil paboTsl «BiusHue
pa3IMyYHbIX (PaKTOPOB HA CKOPOCTh XUMUUECKON PEeaKIIHM».

PacuérHsle 3agaun.

Pac4€rel M0 ypaBHEHHSAM XMMHYECKUX PEAKLMM, B TOM YHCIE TEPMOXUMUYECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAaHUEM TIOHATHUS «MACCOBAs A0JISI BEILIECTBAY.



Heoprannyeckasi Xumus

Hemeramnbl. Tlonoxenne nemeraiuioB B Ilepuoandeckoi cucteMe xumuyeckux siemento /I, .
MenpeneeBa 1 0COOEHHOCTU CTpOEHHUs aToMOB. DHU3nUecKre CBOWCTBa HEMETANIOB. AJUIOTPOIHUSI HEMETAILIIOB
(Ha mpuMepe KUCIopoa, cepbl, pocdopa u yriaeposa).

XUMHUYECKHUE CBOWCTBA BaXKHEUIINX HEMETAUIOB (TaJOr€HOB, Cepbl, a30ta, (ocdopa, yriepona u
KPEMHUS1) U UX COSAUHEHUN (OKCHIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

IIpuMeHeHrne Ba)KHEUIINX HEMETAIIOB U UX COCIUHEHUN.

Mertambl.  [lonoxenue wetawioB B Ilepronnyeckod cucreme XuUMHYecKuX anementoB [, .
MenpeneeBa. OCOOCHHOCTH CTPOEHUSI 3JIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmme Qusndeckue
cBOMCTBA MeTAJIOB. CIjIaBbl METAJIIOB. DJIEKTPOXUMUUYECKUIN PsiJl HAPSXKEHUH METAJLIOB.

XUMHUYECKHUE CBOMCTBA BAaXXKHEHIIMX METAUIOB (HATpH, Kajaui, KadblUWUWA, MarHUd, aJlOMUHHUM, LUHK,
XpOM, JKeJe30, Me/ib) U UX COeIMHEHUM.

Oo6urre ciocoObl moydeHus MeTayuioB. [IpuMenene MeTayuioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPALLECHUN: U3YYEHUE KOJUIEKIHUH «MeTaibl
W CIUIaBB», OOpPa3I0OB HEMETAUIOB, PEIICHHWE OJKCIEPUMEHTAIBHBIX 3a/1ad, HAONIOJICHUE U ONUCAHHE
JI€MOHCTPALIMOHHBIX U TAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE THPOKCH/IA AIFOMUHHUS C PACTBOPAMHU KHCIIOT
Y 1IeJI0YEH, KAYECTBEHHBIE PEAaKIIUU HA KATUOHBI METAJIJIOB).

PacuérHble 3amaumn.

Pacuétel Maccel BemecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJUYECTBY BEUIECTBA, MAcCce MM 00bEMY
OJTHOTO W3 yYacTBYIOIIUX B PEAKIIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB
peaKIfu, €CIIM OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMuUS 4 KU3Hb

Pomp xumum B 00OeCrieUYeHMH 3KOJIOTMYECKOH, YHEPTeTHYECKOW M MHUINEBOW O€30IacHOCTH, Pa3BUTHU
MeauUuHbL. [[oHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIUN.

[Ipeacrasnenus: 00 0OMKUX HAYYHBIX MPUHIIUAIAX TPOMBIIIUICHHOTO MOJTYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpE BELIECTB U MATEPHUAJIOB: BAKHEWILINE CTPOUTEIbHBIE MaTepHUalbl, KOHCTPYKLIMOHHBIE
Marepuaibl, KpacKH, CTEKJIO, KepaMUKa, MaTepHUalbl IJis IJICKTPOHHKH, HAaHOMATEpUaJbl, OPraHUYECKUE U
MUHEpaJbHbIE YI00peHUsI.

XuMmusi U 37A0pOBbE 4YEJIOBEKA: MpaBWJa HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPEMaparoB, IpaBuia
0€30MMacHOT0 HCIIOIB30BAHMS MPENapaToB OBITOBOM XUMHUU B TTOBCEITHEBHOM JKU3HH.

Meoscnpeomemmnuwie céasu.

Peanuzarusi MexnpeIMEeTHBIX CBS3€H MpU HM3ydeHHH oOIIell u HeopraHnuuyeckol xumuu B 11 kiacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BaHWE KaK OOIWX €CTeCTBEHHO-HAYYHBIX TOHSTHH, TaK ¥ TOHSATHH,
SIBJISIFOLIIUXCSI CACTEMHBIMM JIJ1s1 OT/AEIIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTecTBEeHHO-HAYYHBIE TMOHSATHS: HAaydyHbIH (DaKT, TUMOTE3a, 3aKOH, TEOpHUs, aHAIU3, CUHTE3,
KiaccuuKalus, IepuoAUYHOCTb, HAOIIOEHHE, SKCIIEPUMEHT, MOJISTUPOBAHIE, U3MEPEHHE, SIBIICHUE.

dusnka: MaTepusi, SHEPTHsI, Macca, aTOM, AJIEKTPOH, TPOTOH, HEUTPOH, UOH, U30TOII, PAIMOAKTUBHOCTD,
MOJIEKYJa, YHEPTreTHUECKU YPOBEHbB, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIECTBa, (PU3nIecKue
BEJIMYUHBI M €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: knerka, opraHusM, sKocucTeMa, 6uocdepa, Makpo- U MUKPOAJIEMEHThI, BUTAMUHBI, 0OMeH
BEIIIECTB B OPTaHHU3ME.

I'eorpacdus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMTAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOMOTHSA: XUMHUYECKAs TPOMBIIIIICHHOCTh, METAJLUTYPTHsl, TPOU3BOJCTBO CTPOUTEIBHBIX MAaTEPHAIIOB,
CENIbCKOXO03SHCTBEHHOE MPOM3BOJICTBO, MUIIEBAsi MPOMBINUICHHOCTh, (hapMalleBTHUECKas MPOMBIIUICHHOCTD,
MPOM3BOJICTBO KOCMETHYECKUX IMPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHAJIOB, 3JEKTPOHHAs
MPOMBILIIIEHHOCTh, HAHOTEXHOJIOTUH.

2. INNIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHHS I[POI'PAMMBI 110 XHWMHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBUHIEI'O OBPA3OBAHUSA
2.1. JIMYHOCTHBIE PE3YJIbTATBI

@dI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3ylbTaTaM OCBOCHUS O0YYAIOIIMMICS TPOTPaMM CPETHETO
oOmiero oOpa3oBaHus (JINYHOCTHBIM, METANIPEAMETHBIM U MpeIMeTHbIM). HayuHo-MeToaumueckoit OCHOBOM ISt
pa3paboTKK IIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS TMPOTPaAMM CpEIHEro oO0IIero oOpa3oBaHHs SBISETCS
CHUCTEMHO-/ICITEIIbHOCTHBIHN MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATENBHOCTHBIM MOAXOAOM B CTPYKTYpPE JHMYHOCTHBIX pE3YyJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XHUMHUS» Ha YpPOBHE CpelHero oOmiero o0pa3oBaHUS BBIACIEHBI CIEIYIOIINE
COCTAaBJISIIOLIUE:



OCO3HaHME OOYUYAIOIMIMMUCS POCCHICKON I'pakJaHCKOH MJAEHTHYHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOATEIIBHOCTH U CaMOOIIPEENICHUIO;

HaJTMYMEe MOTHBALIUU K 00YUEHUIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJIEHUH JIMYHOCTH HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH U
HUCTOPUYECKHUX TPaauIuii 0a30BOM HAYKU XUMHUH,

TOTOBHOCTh M CIOCOOHOCTH OOy4aroluXcsi PYKOBOJCTBOBATHCS B CBOEH JEATENBHOCTH IIEHHOCTHO-
CMBICIIOBBIMU YCTaHOBKAaMH, MIPUCYIIUMH LIEJTOCTHON CUCTEME XUMUYECKOTO 00pa30BaHuUs;

HaJIMYME TPABOCO3HAHUS DKOJOTUYECKOM KYJIbTYphl U CIHOCOOHOCTH CTaBUTh I€IM U CTPOUTH
YKU3HEHHBIE IIUIaHBbI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHHUS MpeaMeTa «XHUMHsS» JOCTHUTalOTCd B EIMHCTBE Y4eOHOU u
BOCIIUTATEIbHOM JEATEIBHOCTM B COOTBETCTBUM C TI'yMaHUCTHYECKUMH, COLHUOKYJIBTYPHBIMH, IyXOBHO-
HPABCTBEHHBIMHU IICHHOCTSIMU M HJ€alaMUd POCCUICKOTO Tpa’kJaHCKOTO OOIECTBa, MPUHATHIMU B OOIIECTBE
HOpPMaMu M IpaBWIAMHU [OBEAEHMsS, CIOCOOCTBYIOLIMMH IIpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA U
HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTU O0YYaAIOLIUXCSL.

JInuHOCTHBIE pE3YNbTaThl OCBOCHHSA IMpeaMera «XHUMHUS» OTPaXaroT C(HOPMUPOBAHHOCTH OIMbBITA
MO3HABATEIILHON M MPAKTUYECKOM JIEeATENbHOCTH OO0Yy4aromMXCs MO peanu3alii MPHUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HAHHUA OOYYAIOUIMMHKCS CBOMX KOHCTUTYIIHOHHBIX TPaB M OOS3aHHOCTEH, YBaKEHHS K 3aKOHY H
MIPaBONOPAJIKY;

IIPEACTABJICHUS O COLMAIbHBIX HOPMAax U IIpaBUjIaX MEKJINYHOCTHBIX OTHOILIEHHUM B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW AESITENbHOCTH NPU CO3AAHMU YUEOHBIX MPOEKTOB, PEIICHUH
y4eOHBIX U MMO3HABATEIbHBIX 33124, BHIIOJHECHUN XUMHUECKUX YKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI JPYTUX NpU aHAIK3e
Pa3IMYHBIX BUAOB y4eOHOW ACATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOLIEHUS K HICTOPUYECKOMY U HAYYHOMY HaCJIEIUI0 OTEYECTBEHHONW XUMUU;

YBa)KEHHUS K MPOLIECCY TBOPUYECTBA B 0OJIACTH TEOPUU U MPAKTUUECKOTO MPUMEHEHUS XUMHH, OCO3HAHUS
TOT0, YTO JOCTUKEHUSI HAYKU €CTh Pe3yNlbTaT JUINTEIbHBIX HAOIIOAEHUN, KPOIIOTIMBBIX SKCIEPUMEHTATbHBIX
IIOMCKOB, IIOCTOSIHHOTO TPy/Ja YYEHBIX U IPAKTUKOB;

UHTEpeca M I[I03HABaTEJIbHBIX MOTHBOB B IIOJYyYEHHMH U TOCIEAYIOUIEM aHanu3e HHpopmanuu o
NIEPEIOBBIX JOCTH)KEHUAX COBPEMEHHON OTEUECTBEHHON XMMMY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

HPaBCTBEHHOI'0 CO3HAHUSA, ITUYECKOIO MOBEICHMUS;

CIIOCOOHOCTH OIIEHMBAaTh CUTYalluH, CBSI3aHHbIE C XUMHUYECKUMHU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE
pELIEHNs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OLIEHWBATH CBOE IIOBEJIECHHWE M IOCTYNKH CBOMX TOBApHILEHW C MO3ULUN HPAaBCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHUE ITOCIEACTBUHI ITUX MTOCTYIIKOB;

4) popMupoBaHUSA KYJIbTYPHI 310POBb:

MOHMMAaHMsI LIEHHOCTEH 3/10poBoro M Oe3omacHOro obpasa >KM3HM, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHUsT TpaBWJI O€30MacHOro OOpallleHUs] C BEIIeCTBAaMH B OBITY, MOBCEJHEBHOM XH3HH M B
TPYZIOBOM AESTEIBHOCTH;

MOHMMAaHMUsI EHHOCTH TNPAaBWJI HWHIMBUAYAJBHOTO U KOJUIEKTUBHOIO O€30MacHOr0 TMOBEACHHS B
CUTYalUAX, YTPOKAKOIIUX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHMA TOCIEACTBUI M HENPHUATHS BPEAHBIX MpPUBBIUEK (YMOTPEOJICHMS AaJKOToJsl, HAPKOTHUKOB,
KYpEeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4eOHO-UCCIIEIOBATEIbCKON JEeATEIbHOCTH, OOLIECTBEHHO
I0JIE3HOM, TBOPUECKOM U IPYTUX BUJAX JEATEIbHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE YyYacTHe B PEIICHUWU MPAKTUYECKUX 3a]ad COLMAIbHOW HANpaBiIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY H3yUeHHI0 Npodeccuil pa3IuvyHOro pojaa, B TOM 4YHUCIE Ha OCHOBE
IIPUMEHEHHUS TPEAMETHBIX 3HaHUH 110 XUMMUH;

YBa)XEHUS K TPYAY, JIOAAM TPYyJa U pe3yJibTaTaM TPYIOBOH JAESITEIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYaJbHON TpaeKTOpuu oOpa3zoBaHusd, Oynymiei mpodpeccun
U peanu3alui cOOCTBEHHBIX )KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMMH,
WHTEPECOB U MOTpeOHOCTEH 00IIIeCcTBa;

6) 3K0J10rM4YecKOro BOCIMTAHMS:

HKOJIOTUYECKU 1IE€7€CO00pa3HOr0 OTHOLICHHUS K MPHPOJE, KaK MUCTOYHUKY CYIICCTBOBAHMS >KU3HHU Ha
3emie;

MOHUMAaHHMs TJI00ATBHOTO XapakTepa dKOJOTMYECKHX MpOoOIeM, BIUSHUS SKOHOMUYECKUX MPOIECCOB HA
COCTOSIHUE NPUPOIHON U COLIMATIBHOMN Cpelibl;

OCO3HaHUS HEOOXOIMMOCTH HCIIOJIb30BAHUS  JOCTMKEHUM XUMHUU JJI1  PEIIEHUS  BOIPOCOB
palnMOHAIBHOIO IPUPOAONOIb30BAHUS;

AKTUBHOIO HENPUATHSA JNCUCTBUM, NPHUHOCAILIUX BpEA OKPYKAIOUIEH NPUPOAHOU Cpene, YMEHUsd
IIPOrHO3UPOBAaTh  HEONArONpUATHBIE SKOJIOTMYECKHE IIOCIEACTBUSA  INPEANPUHUMAEMbIX JEHUCTBUH U
[IPEIOTBPALIATD UX;

HQJINYMUS Pa3BUTOIO 3KOJIOIMYECKOI'O MBIIUICHUS, JKOJOTMYECKOM KyNbTyphl, OIBITA AEATEIbHOCTU
9KOJIOTMUYECKON HalpaBJIE€HHOCTH, YMEHUSI PYKOBOJCTBOBATHCA UMHU B IO3HABATEJIbHOM, KOMMYHUKAaTUBHOW U
COLMAJIbHOW MIPAKTUKE, CIIOCOOHOCTU M YMEHUS aKTUBHO IPOTUBOCTOATH UJEOIOIHU XeMO(poOuH;

7) e HHOCTH HAYYHOI'0 IIO3HAHUSA:

Cc(OPMHPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu U
OOIIECTBEHHOH MPaKTHKH;

NOHUMAaHMsl crenupUKd XMMUU KaK HayKH, OCO3HaHUS e€ poiid B (POPMUPOBAHMM PALOHAIBLHOTO
HAy4YHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTABICHUS 00 OKPYKaOIlleM MUPE KaK O €IUHCTBE IPUPOIbI
U 4YelloBeKa, B IO3HAHUU TNPHUPOJIHBIX 3aKOHOMEPHOCTEH M pelIeHUH NpoOJjeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOeXIEHHOCTH B 0COOOM 3HAYMMOCTH XUMHUH JUIsl COBPEMEHHOHN IMBUIIM3ALMU: B €€ TYMaHUCTHUYECKON
HAIPaBJIEHHOCTU M BaXXHOW pOJIM B CO3JaHUU HOBOHM 0a3bl MaTepuanibHOW KYJIbTYphl, PELIEHUU INI00ATBHBIX
npobjeM yCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA — CHIPbEBOM, 3HEPreTUYECKOM, MUILEBOM M 3KOJIOTHYECKON
0€30MacHOCTH, B pa3BUTUU MEAMLUHBI, OOECTEYCHHH YCIOBHHA YCHEIIHOTO TpyJa U OSKOJIOTHYECKU
KOM(OPTHOM KU3HU KaKI0ro YjeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: IOHUMAaHMsI CYLUIHOCTH METOJOB II03HAHUS, HCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJIb30BATh MOJIy4YaeMble 3HAHUS Ul aHaIu3a U OOBSICHEHUS SBICHUN
OKpPY’KAIOILIEr0 MHUpa M MPOUCXOSAIINX B HEM HM3MEHEHUN, YMEHHUs JielaThb OOOCHOBAaHHBIE 3aKJIIOUEHUS Ha
OCHOBE Hay4HbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO MOJYyYeHUs JOCTOBEPHBIX BBIBOOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HMCIOJIb30BaTh XUMUYECKUE 3HAHUS JUIsl pEeUIeHHs] IPo0JieM B peabHbIX
KHU3HEHHBIX CUTYyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIeI0BATEIbCKON JeSITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpEephIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHHIO, K aKTHBHOMY
MOJIYYE€HHUIO HOBBIX 3HAaHUH MO0 XMMHUU B COOTBETCTBUU C )KU3HEHHBIMH NOTPEOHOCTAMU;

MHTepeca K 0COOEHHOCTSM TpyJa B pa3InYHbIX cepax MpodhecCHOHATbHON 1A TeIbHOCTH.

2.2. METANPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3ynbTaThl OCBOCHUs y4eOHOro mpeaMera «XHMMHUsS» Ha YPOBHE CpeaHEero oOIIero
00pa3oBaHMs BKIIOYAIOT:

3HaYMMblIe Ui (HOPMUPOBAHHSI MUPOBO33PEHUS 00yUAIOIINUXCSI MEXKIUCIUITTMHAPHBIE (MEXITPEIMETHBIC)
oOlIeHay4YHbIE MOHSTHS, OTpaXKalollhe IIeJIOCTHOCTh HAyYHOM KapTUHBI MHpa M CHEHU(PUKY METOJO0B
MO3HAHUs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, SHEPTHs, SBJIECHHE, IPOIlecC, CUCTEMA,
Hay4yHbIi (akT, NPUHIMI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeA0BaHue, HaOI0IeHuE,
U3MepeHue, IKCIEPUMEHT U JIpyTHe);

YHUBEpCaJbHble  y4deOHble JeicTBUs  (IO3HABaTeNbHbIE, KOMMYHHUKATHUBHBIE, DETYJISTHUBHBIE),
obecrieunBaromue  (GopMupoBaHue  (QYHKIMOHAIBHOW T'PAaMOTHOCTH U COLMAJIBHOW  KOMIIETEHIIMU
00yJaronuxcs;

CIOCOOHOCTh OOYYalOMIMXCSl MCHOJIb30BATh OCBOEHHBIE MEXKJIUCIMILIMHAPHBIE, MHPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YdeOHbIe IEHCTBUS B IO3HABATENbHOM U COLIMAIbHOM MTPaKTUKE.

MertamnpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIbHBIMH YY€OHBIMU MTO3HABATEIbHBIMH,
KOMMYHHUKATHBHBIMH U PETYJIATUBHBIMU JICHCTBHUSIMH.

OgJaieHNe YHUBEPCAIbHBIMM YUYeOHBIMH MO3HABATEIbHBIMH AeiiCTBUSIMH:

1) 6a3oBble JJOornYecKue AecTBUS:

CaMOCTOSITENILHO (POPMYIIHPOBATh U aKTYaJIM3UPOBATh NMPOOIJIEMY, BCECTOPOHHE €€ paccMaTpUBaTh;



OTpeNeNIATh ILETH MACATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUH HUX JOCTHXKEHHS, COOTHOCUTH
PEe3ybTATHl AESITENBHOCTH C IIOCTABICHHBIMH LIEISMU;

UCMOJb30BaTh IMPH OCBOCHHWU 3HAHUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIIEIATH XapaKTEpHbIE
NPU3HAKM TOHATMH M YCTaHABIMBATh MX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOILME MOHATUSA JUIA
0OBSICHEHUS OT/ACIbHBIX (PAKTOB U SIBICHUI,

BbIOMPATh OCHOBAHUS M KPUTEPUH [UIs KJIaCCU(UKALIMHU BEILIECTB U XUMUYECKUX PEAKIINMA;

yCTaHaBJIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEKIY H3y4acMbIMH SIBICHUSIMU;

CTPOUTh JIOTHUECKHE PACCYXAEHUS (MHAYKTHBHbIC, JEAYKTUBHbIE, I10 AaHAJOIMM), BBISIBIATH
3aKOHOMEPHOCTH U MPOTUBOPEYHS B PACCMATPUBACMBIX SIBICHUSX, (POPMYITHPOBATH BBIBOABI M 3aKIIIOYCHUS;

IPUMEHATh B IPOLECCE IIO3HAHUSA, MCIOJIb3yEMble B XMUMHMHM CHUMBOJMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBhIBaTh MOJICIIBbHBIE MTPEICTABICHUS — XUMHUUECKUH 3HAK (CUMBOJI) JIEMEHTa, XUMUYecKas (hopmyIa,
yYpaBHEHHE XUMHUYECKOM peakiuu — IpH PEIIEHUH Y4YeOHBIX IO3HABATENIBHBIX M IPAKTUYECKUX 3ajad,
NPUMEHSATh Ha3BaHHBIE MOJIEJIbHBIC TNPEICTABICHUS JJS BBIABICHHUS XapaKTEPHBIX MPU3HAKOB H3Yy4aeMbIX
BEIIECTB M XUMHUYECKUX PEaKLUH.

2) 6a30BbIe HcCIe0BATEIbCKUE 1eHCTBUS:

BJIaJIeTh OCHOBAMH METOJIOB HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;

(dbopMynHpOBaTh LEIM M 33aJaud HCCIICAOBAHUS, HCIIONB30BaTh MOCTABICHHBIE M CAMOCTOSTEIHHO
c(opMyIHpOBaHHBIE BONPOCHI B KAUE€CTBE MHCTPYMEHTA IIO3HAHUS U OCHOBBI /1151 (JOPMHUPOBAHUS THIIOTE3BI IO
MPOBEPKE MPABUIHLHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

BJaJIeTh HaBbIKAMM CaMOCTOSATEIBHOTO IJIAHUPOBAHUS M IPOBEACHUS YUYCHHYECKHX SKCIIEPHUMEHTOB,
COBEpPIICHCTBOBATh YMEHHS HAOJIIOAATh 332 XOJIOM IPOIIECCa, CAMOCTOSTEIBHO MIPOTHO3UPOBATH €T0 PE3ybTar,
¢dopmynupoBaTte 000OIIEHUS U BBIBOABI OTHOCHUTENIBHO JIOCTOBEPHOCTH pE3YJIbTATOB HCCIIEAOBAHMUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJICIIAHHON padoTe;

IpUoOOpeTaTh ONBIT YYEHHYECKOH HCCIIe0BAaTENbCKOM U IMPOEKTHOW JEATENIbHOCTH, MpPOSBIATH
CIOCOOHOCTP M TOTOBHOCTH K CAMOCTOSITEIbHOMY TIIOMCKY METOJOB pEIIeHHs TNPAKTHYECKUX 3aj1ad,
IIPUMEHEHHIO PA3JINYHbIX METOI0B MO3HAHMUSL.

3) padora ¢ nunopmanmeii:

OPMEHTUPOBATbCS B  PA3IUYHBIX MCTOYHHMKAX HMH(OpManuu (HaydHO-TIONYJsIpHas JUTepaTypa
XUMHAYECKOTO COJICpP)KaHUs, CIpPaBOYHBIC TOCOOMs, pecypchl MHTepHera), aHaIM3UpOBaTh HHPOPMALHUIO
Pa3NUYHBIX BUAOB U (OPM MPECTABICHUS, KPUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEMPOTUBOPEUUBOCTb;

(dbopMyIHpOBaTh 3ampoChl M MPHUMEHATh PA3JIMYHBIE METOJIBI NpU TOHCKe W 0oTOOpe WH(pOpManuy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOTO TUIIa;

NpUOOpeTaTh OMBIT HCIOJIB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHHA W Pa3IHYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMaJbHYIO (hopMy mpenacTaBieHus HHGopMmauuu (cxembl, rpadukw,
JMarpaMMbl, TaOJIUIbl, PUCYHKHU U JIpyTHE);

WCTIOJh30BaTh HAYYHBIA S3BIK B KAaueCTBE CpPEACTBa NpU paboTe C XUMHYECKOW HH(opMaImei:
IPUMEHATh MEXIpeIMeTHbIE ((PU3NYecKre U MaTeMaTH4YeCKHe) 3HaKH U CUMBOJIBI, (hOpMyJibl, a0OpeBUaTypHI,
HOMEHKJIATYpY;

HCMOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUYECKHE CPEICTBA HATJITHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUSIMM:

3aJjaBaTh BOIPOCHI 1O CYIIECTBY OOCYXJaeMOil TeMbl B X0Ji€ AMAJIOra W/WIM JUCKYCCHH, BBICKa3bIBATh
uaen, GopMyJIMpOBaTh CBOM MPEITIOKESHUS OTHOCUTEIIFHO BBITIOHEHUS MTPEIOKEHHOW 3a]1auu;

BBICTYIIaTh C MPE3CHTAIEeN Pe3yabTaTOB O3HABATEILHOM IE€ATEILHOCTH, MOIYYEHHBIX CaMOCTOSATEIBHO
WJIA COBMECTHO CO CBEPCTHHKAMH TPU BBHIMTOJIHEHHH XUMHUYECKOTO IKCIEPUMEHTa, TPAKTUIECKOH paboThl 1O
MCCIIEIOBAaHUIO CBOIMCTB M3Yy4aeMBbIX BEILECTB, PeaH3alMy y4yeOHOro MmpoekTa U (popMyaupoBaTh BBIBOJBI IO
pe3yabpTaTaM TMPOBEAEHHBIX HCCICIOBAHUN ITYyTEM COTJIACOBAHMS TO3HMIMH B X0Je OOCYKACHHS M OOMeHa
MHEHHSIMHU.

OsJiaenne yHUBEPCAJIBLHBIMH PeryJssTHBHBIMU 1€HCTBUAMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATENBHYIO JEATEIBHOCTb, ONpenenss eé
[eNM W 3aJaud, KOHTPOJMPOBAaTh M 10 Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH IPEIIaraeMbIi alrOpUTM
JeWCTBUI NPH BBIIOJHEHUN YUeOHBIX M UCCIIEI0BATENBCKUX 3a]1a4, BBIOMpaTh Hanboiee »3pPeKTUBHBIIN cr1ocod
WX PEIICHHS C YIETOM MOJTyYSHHsI HOBBIX 3HAHUH O BEIIECTBAX M XMMHYECKHUX PEaKIUsIX;

OCYILECTBISATH CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH Ha OCHOBE CAMOAHANIN3a U CAMOOLIEHKH.

2.3. NPEJMETHBIE PE3YJIbTATHI
10 KJIACC



IIpenMeTHBIE pe3yabTaThl 0OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHHH O XUMHYECKOW COCTABJISIONIECH E€CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpA, POJIM XMMUHU B TIO3HAHUH SIBICHUH NMPHUPOJBI, B (POPMUPOBAHHH MBIIUICHUS U KYJIBTYPbHI JIMYHOCTH, €&
(YHKIIMOHATBPHOW TPaMOTHOCTH, HEOOXOAMMOM [UIs peUIeHHs MNPaKTHUYEeCKUX 3aJad U  OKOJIOTHYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U IPUPOTHON CPEAE;

BJIAJICHUE CHUCTEMON XUMHUYECKHMX 3HAHMM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIONINE IOHATHUSA
(XMMHUYECKMII ~ DIIEMEHT,  aroM,  DJJEeKTpPOHHas  O00O0JOYKa  aToMa,  MOJIEKyJa,  BaJEHTHOCTH,
ANEKTPOOTPHUIATETLHOCTh, XUMUYECKas CBs3b, CTPYKTYpHast Gopmyna (pa3BEpHyTast U COKpauléHHas), MOJb,
MOJISIpHAsi Macca, MOJISIPHBIA 00BEM, yriepoJHbIi cKeneT, (yHKIMOHAJIbHAS TPYIIa, pajauKall, U30Mepus,
M30MEpbl, TOMOJIOTHYECKUN psAJl, TOMOJOTH, YIJIE€BOAOPOJbI, KHCIOPOA U a30TCOACPKALINE COCAUHEHUS,
MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (Teopus
CTpoeHHs opraHuueckux BeuiectB A. M. ByTiiepoBa, 3ak0oH coxpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHMH; MUPOBO33PEHUECKHUE 3HAHMS, JICKAIIUE B OCHOBE IIOHUMAHMS NMPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SBJIEHUH, (DAaKTOJIOTMUYECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, IOJYYCHUU H
0€30IacCHOM HCIOJIb30BAHUN Ba)KHEHIIMX OPraHMYECKHUX BEHIECTB B OBITY M MPAKTHUYECKOW AEATEIbHOCTU
YEJI0BEKa;

C(OPMHPOBAHHOCTh YMEHHH BBIBIATH XapaKTEPHbIC TMPH3HAKK TOHITHUH, YCTaHABIMBATh MX
B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHATHSA IPU ONUCAHUU COCTaBa, CTPOEHUS U MPEBpaIlCHUI
OPraHNYEeCKUX COCTMHECHUM;

c(hOpMUPOBAHHOCTh YMEHUH UCTOIH30BATh XUMUYECKYIO CUMBOJIHUKY JIJIsl COCTABJICHHS MOJICKYISPHBIX U
CTPYKTYpPHBIX (pa3BEpHYTOHM, COKpall€HHOW) (OpMyJl OPraHUYECKUX BELIECTB U YpPAaBHEHUH XUMHUYECKUX
peakluii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OPraHMYECKUX BEIIECTB JUIsl WUIIOCTPAUUU MX XMMHYECKOrO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUI YCTaHABIMBATh MPUHAJUICKHOCTh M3YYEHHBIX OPraHMYECKHUX BEIIECTB IO
UX COCTaBy W CTPOCHHIO K OMNpPENeNEHHOMY KIACCy/TPYyINIe COeIWHEHHWH (YrIeBOAOPOMABI, KHUCIOPOA H
a30TcoepKallUe COCAUHEHMs, BBICOKOMOJIEKYJSIPHbIE  COCOUHEHHS), JaBaTb MM  Ha3BaHHUs IO
cucremarndeckoir HomeHknarype (IUPAC), a Ttakke NpUBOIUTH TPHUBHAJIBHBIE HA3BaHUS OTACIHHBIX
OpPraHMYECKUX BEIIECTB (STUJICH, MPOIWJICH, alleTUJICH, STUJICHIJIMKOb, TTUIepuH, (eHol, (GopMaibaeru,
aneTanbAeTUl, MypaBbuHasl KUCIIOTA, YKCYCHAsl KUCJI0TA, OJICMHOBAsI KUCIIOTAa, CTEAPUHOBAsI KUCIIOTA, TJII0K034,
bpykTO3a, Kpaxmall, LeTI0I03a, TIUILIKH);

c(OPMUPOBAHHOCTb YMEHHUS ONPENENATh BHJbl XUMHUYECKOW CBSI3U B OPraHUYECKUX COEIUHEHUSX
(oaMHapHbIE U KpaTHBIE),

c(OPMUPOBAHHOCTh YMEHHS MPUMEHSTH IMOJIOKEHHUS TEOPUU CTPOEHUS OpraHWYecKuX BemiectB A. M.
byrnepoBa 111 00bSACHEHHsI 3aBUCMMOCTH CBOWCTB BELIECTB OT UX COCTaBa M CTPOCHMS; 3aKOH COXpPAaHEHMS
MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHUE, (PU3NUECKUE U XUMHUYECKUE CBOMCTBA
TUMUYHBIX TPEJCTaBUTENCH PAa3JIMYHBIX KJIACCOB OPraHMYECKUX BEIIeCTB (METaH, 3TaH, 3THUJIEH, MPOIMUJIEH,
aleTuwieH, Oyranuen-1,3, metunOyraauen-1,3, 6eH30/, METaHOI, 3TaHOJ, STHJIEHIIMKOIb, TIMLIEPUH, (HEeHO,
aleTanbpJeru], MypaBblHasi U YKCYCHAsl KHCJIOTBI, TJIF0OKO03a, KpaxMmall, IeJIJII0J103a, aMUHOYKCYCHAsl KUCJIOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XMMHUECKHUX PEAKIIHM C
HCIOJIb30BAHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh UCTOYHUKH YTIEBOJOPOIHOTO ChIPhs (HE(Th, IPUPOIHBIHA
ras, yrojib), CHOCOObI MX NepepadOTKU U MPAKTHUECKOE IPUMEHEHHE MPOTYKTOB MepepadoTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS MO XUMHMUYECKHUM YPaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBA MUCXOJIHOTO BEUIECTBA MJIM MPOJYKTa PEAKIMK MO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WIN MIPOLYKTOB PEAKIIUN);

c(OpMUPOBAHHOCTh YMEHUN BIAJETh CHCTEMOI 3HAaHUN 00 OCHOBHBIX METOAAaX HAay4YHOTO MO3HAHUS,
UCTOJBb3YyeMbIX B XHMMHUHU IPH HU3YYEHHM BEIIECTB W XWMHUYECKUX SBJICHUN (HAOIIOACHUE, U3MEpEeHHe,
9KCIIEPUMEHT, MOJEIUPOBAHUE), UCIIONb30BaTh CUCTEMHbIE XWMUYECKHE 3HAHUS ISl NPUHATHSA PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOIOAATH MPaBUJIa MOJB30BAHUS XUMUYECKON TIOCYI0N U J1abOpaTOpPHBIM
o0OpyJ0BaHUEM, a TakXKe IpaBWja OOpalleHHs C BELIECTBAMU B COOTBETCTBHM C HHCTPYKLHSIMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBINOIHATH XUMUYECKUH SKCIIEPUMEHT (TpeBpalleHus
OpraHWYECKHUX BEIIECTB NPHU HArpeBaHUM, MOJYYEHUE JTUIEHA M H3YyYEHUE €ro CBOMCTB, KAa4ECTBEHHBIE
peaKkIMu OpPraHMYecKHUX BEUIECTB, JEHATypalusi OEJIKOB MpH HArpeBaHWHU, LIBETHBIC pEAKIUH OCIKOB) B



COOTBETCTBUHM C TPaBHJIAMU TEXHHUKH O€30MacCHOCTH MpU OOpalleHWHd C BeUIeCTBAMH M J1a00paTOPHBIM
o0opy/noBaHUEM, MPEACTABIATH pPE3yJbTaThl XUMHYECKOIO HKCIIEpUMEHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOIIUX pEaKIUi U GOPMYTUPOBATEH BHIBOJBI HA OCHOBE 3THX PE3YyJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAIM3UPOBATh XUMUUYECKYIO MH(GOPMALIMIO, MOIYyYaeMyI0 U3
Pa3HBIX HCTOYHHUKOB (CpescTBa MaccoBoil nHdopmaru, THTEpHET U Ipyrux);

c(OpMHUPOBAHHOCTh YMEHHI COOJIIOIAaTh MpaBUia SKOJIOTUYECKH 11e71eco00pa3HOro MoBeIeHUs B OBITY U
TPYZIOBOM JEATEIBbHOCTHM B LEIAX COXPAaHEHMsI CBOETO 3J0pPOBbS M OKPYXKAIOLIEH IPUPOJHON Cpensl,
OCO3HaBaTh ONACHOCTh BO3CHCTBUSA HA KUBBIE OPraHU3Mbl ONPEIEIEHHBIX OPraHUYECKUX BELECTB, TOHUMAs
cmbicn nokazarenst [1/IK, mosicHsATh Ha mpumepax crnocoObl YMEHBIICHHS W TPEAOTBPAILICHUS UX BPEIHOTO
BO3JICUCTBUS HA OPraHU3M YEJIOBEKa;

Ui O0yYaroImuXcs C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: yYMEHHE NPUMEHSATh 3HAaHUS 00
OCHOBHBIX JOCTYIHBIX METO/aX [TO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUI;

IV CIENBIX W CIA0OBUAALIMX OOYYalOIIUXCSA: YMEHHE HCIOJb30BaTh PENbe(PHO-TOUCUHYIO CHCTEMY
o6o3nauennii JI. bpaitnst s 3anucu XuMuaeckux (Gpopmyi.

11 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «O0mas 1 HeopraHudeckasi XuMus» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEICTABICHUN: O XHUMHYECKOW COCTABIISIFOIICH €CTECTBEHHO-HAYYHON KapTHHBI
MHUpa, POJIU XMUMHH B TIO3HAHUU SBIIEHUN MPUPOJIbI, B (POPMUPOBAHUU MBIIUICHHUS] U KYJIbTYpPhl TUYHOCTH, €€
(YHKIMOHATBPHONH TPAMOTHOCTH, HEOOXOAMMOM JJsi pEIIeHHs MNPAKTHUYECKUX 3a1a4 M IKOJIOTHYECKH
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CPEIE;

BJIAJICHUE CHUCTEMOM XUMHUYECKHX 3HAHMM, KOTOpas BKJIKYACT: OCHOBOIIOJIATAOIINE IOHATHS
(XMMHUYECKUI 3JIEMEHT, aTOM, W30TOIl, S-, P-, d- 3JEKTPOHHBIC OpPOUTAIM ATOMOB, MOH, MOJIEKYJa, MOJIb,
MOJIApDHBIA  00BEM, BaJEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b
(koBaJleHTHAsi, HMOHHAs, METaJUIMYECKas, BOJOPOJAHAS), KPHUCTAJUIMYECKas pEIETKa, THUIBI XUMHUYECKUX
peakuuii, pacTBOp, DJIEKTPOIMUTBI, HEIIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAs JUCCOLMALUA, OKHUCIUTEID,
BOCCTAaHOBUTENIb, CKOPOCTh XMUMHUYECKON peakluu, XUMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJUTUYECKON auccounanuu, nepuoanyeckuid 3akon Jl. M. MenpeneeBa, 3aKOH COXpPAaHEHHUSI MaccChl
BEIIECTB, 3aKOH COXpPAaHEHUS M NPEBpAIICHHS HSHEPrUU MPH XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHMH, MUPOBO33PEHUYECKHE 3HAHMUS, JIEKAIME B OCHOBE ITOHMMAHUs IIPUYUHHOCTU U
CUCTEMHOCTH XHMHUYECKHUX SBIIEHUH, (DaKTOIOTHMUECKHE CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJYYCHUU H
0€30MacHOM HCII0JIb30BAHUM BaKHEMIIMX HEOPraHMUYECKHUX BELIECTB B OBITY W MPAKTHUECKOH JeSTEIbHOCTH
YEJI0BEKa;

c(hOPMHUPOBAHHOCTh YMEHHUM BBISBJISATh XapakTEpHbIC TMPU3HAKA TOHATHMA, YCTAaHABIWBATh MX
B3aUMOCBA3b, MCIOJb30BATh COOTBETCTBYIOUIME IOHATHUS IMPU ONHUCAHUM HEOPTaHWYECKUX BEUIECTB M HUX
IIPEBPAILCHHI;

c(hOpMHUPOBAHHOCTh YMEHUH UCTIOIH30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYIT BEIIECTB
U YpaBHEHUH XMMHUYECKMX peakimi, cucremarniyeckyro HomeHknarypy (IUPAC) m TpuBmanbHbIe Ha3zBaHUS
OTJIENbHBIX HEOPTAaHMUECKUX BEIIECTB (yrapHbIU Ta3, yIIEKUCHbIN ra3, aMMuak, raméHas u3BecTb, HeraméHas
W3BECTh, MTUTHEBAS COJIA, ITUPUT U JPYTHE);

c(hOpMHUPOBAHHOCTh YMEHHI OMpEENATh BAJICHTHOCTh U CTETIEHb OKHCIIEHUS XUMUYECKUX DJIIEMEHTOB B
COEIMHEHUSX pa3IM4YHOIO COCTaBa, BHJ XHUMUYECKOW CBS3M (KOBaJEHTHAs, MOHHAs, MeTaJUIMYecKas,
BOJIOPOAHAs) B COEIUHEHMSX, THUI KPHUCTAIUIMYECKOM pEIETKH KOHKPETHOTO BellecTBa (aToMmHas,
MOJIEKYJISIpHAasi, MOHHAs, MeETAJJIMYecKasl), XapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIUMHECHUI;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABINBATH MPUHAAIIEKHOCTH HEOPTaHUUECKUX BEILECTB [0 UX COCTaBYy
K OINpenelEHHOMY KJIAcCy/TpyIe COeIMHEHMH (MPOCThle BEIIECTBA — METAUIBl M HEMETalIbl, OKCHJIBI,
OCHOBaHWUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICH Nepuoguueckoro 3akonHa J[. M. MenneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOLTYI0, 00bSICHUTENBHYIO U IPOTHOCTHYECKYIO (DYHKIIMU;

c(OPMHPOBAHHOCTh YMEHUI XapaKTepHU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX IJIEMEHTOB
1-4 nepuonos [lepuoandeckoii cuctemMbl XumMudeckux 3yeMenToB J[. 1. MenneneeBa, UCToOIb3ysl MOHITHS «S-,
p-, d-2NEKTPOHHBIE OPOUTANNY, «IHEPTETUYECKUE YPOBHINY», OOBSCHITH 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M MX COCIMHEHHU MO mepuojaMm u rpynnam [leproandeckoil cucTeMbl XUMUYECKHAX
anemenToB . 1. Menaeneera;



c(OPMHPOBAHHOCTh YMEHMH  XapaKTepH30BaTh (OMMCHIBATh) OOLIME XHMMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIECTB Pa3IMYHBIX KIJIACCOB, MOJTBEPKIATh CYIIECTBOBAHHWE N€HETHUYECKON CBSI3U MEXIY
HEOPraHMYECKUMH BELIECTBAMH C MTOMOILBIO YPAaBHEHUH COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIINM;

c(OpPMUPOBAHHOCTh YMEHHUS KJIAacCU(ULIMPOBATh XUMUYECKUE pEAKIMH IO pPa3iNMuHbIM MpU3HAKAM
(4uCIy M COCTaBy pearupyrolfx BEUIECTB, TEIIOBOMY 3((}EKTy peakiuu, H3MEHEHUIO CTETEeHEH OKHUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTHU PEAKIINH, YUACTUIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHMH COCTaBISATh YPABHEHUS pEAaKIMid pa3IMYHBIX THUIOB, IIOJHBIE U
COKpalIEHHbIE YPaBHEHHS PEaKIMii HOHHOTO OOMEHa, YUUTHIBAs YCIOBHUS, MPU KOTOPBIX 3TU peaklUUu UAYT A0
KOHIIA;

c(OpMUPOBAHHOCTh YMEHHUM POBOJAUTDH PEAKIIUH, MOATBEPKAAIONINE KaUeCTBEHHBIH COCTaB Pa3IuYHbIX
HEOPTraHMYECKUX BEIIECTB, PACIO3HABATH OMBITHBIM IYTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX PacTBOPax
HEOPraHMYECKUX BEILIECTB;

c(OPMHPOBAHHOCT, YMEHUH pPACKPBIBaTh CYIIHOCTh OKHCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX —PEAKIHA
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCca 3TUX peaKLuit;

c(OPMHPOBAHHOCTh YMEHHUH OOBACHITH 3aBHCUMOCTh CKOPOCTHM XHMHYECKOW PEaKIMH OT Pa3IMUYHbIX
(bakTOpoB; XapakTep CMEHICHHs XUMHYECKOIO pPAaBHOBECHUS B 3aBUCHMOCTH OT BHEIIHETO BO3AEUCTBUA
(npunnun Jle [larense);

chOpPMUPOBAHHOCTh YMEHUN XapaKTepH30BaThb XHWMHUYECKHE TIPOIECCHI, JIeXallhue B OCHOBE
MPOMBIIIJICHHOTO TOJMYYeHUsI CEPHON KHCIOTHl, aMMHaKa, a TakXke CPOPMHPOBAHHOCTH IMPEICTABICHUA 00
OOIIMX HAYYHBIX MPUHIUIAX U IKOJIOTUYECKUX MPOOIeMax XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHUW NPOBOJUTH BBIYMCIICHUS C HCIIOJIB30BAHUEM IIOHITHS «MaccoBasi JOJIS
BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHHWN Ta30B MPH XUMHUYECKHX PEAKIMSIX, MAacChl BEIIECTBA WIIH
00bEMa ra30B MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIHU
BEIIECTB, TEIIOBOro 3(deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUsS MAacChl BEIIECTB, MPEBPAIICHUS U
COXpaHEHHSI SHEPTHH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATH MpaBUiia MOJIb30BAHUS XUMUYECKON MOCYA0N U J1ab0paTOPHBIM
o0OpyJIOBaHUEM, a TakXKe IMpaBWja OOpamleHHs C BEIECTBAMH B COOTBETCTBHHM C HHCTPYKIUSIMH IO
BBITIOJTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

C(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH M BBINOJHATh XMUMHUYECKHHA DSKCIIEPHUMEHT (pa3lioKeHHE
MEPOKCHIa BOJOPOJa B MPUCYTCTBUM KaTaaU3aTOPa, ONpPENENIEHUE CpPeibl PacTBOPOB BELIECTB C MOMOILBIO
YHHUBEPCAIFHOTO MHIUKATOPA, BIMSHUE PAa3IMYHBIX (DaKTOPOB HAa CKOPOCTh XMMHUYECKON PEaKINH, PEeaKIuu
MOHHOTO OOMEHa, Ka4eCTBEHHbIE PEaKIMK Ha Cynb(haT-, KapOoHAT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUS,
pelIeHne SKCIEepUMEHTATBHBIX 3a/1a4 1Mo TeMaM «MeTamuibl» u «HeMeTamie») B COOTBETCTBUU C TpPaBUIIAMHU
TEeXHUKHU O€30IacCHOCTH MpHU OOpallleHUH C BElIeCTBAMU M JaOOpaTOpHBIM O0OpYIOBAaHUEM, IPEICTABISATH
pe3yabTaThl XMMHYECKOTO OJKCIepUMeHTa B (opMe 3almcy ypaBHEHHWH COOTBETCTBYIONIMX pPEaKIUN |
(GbopMyIMpOBAThH BBIBO/IBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIM3UPOBATH XUMUYECKYI0 MH(POPMAIINIO, TIOTYyIaeMyr0 3
Pa3HbIX UCTOYHUKOB (CpPEACTBa MACCOBOW KOMMYHHKAIUHN, IHTEPHET U APYTHUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIaTh TTPaBUiIa YKOJIOTHYECKHU 11€JIECO00pa3HOTO TTOBEJACHUS B OBITY U
TPYAOBOM JEATEIbHOCTH B LENAX COXPAaHEHHs CBOETO 3JI0POBbS U OKpYKAIOUIEW MNPUPOJHON Cpensbl,
OCO3HABAaTh OINMACHOCTh BO3JCHCTBUS HA JKUBBIE OPraHU3MBl ONPEACIEHHBIX BEIIECTB, TOHUMAs CMBICI
nokazarenss IIJIK, mosicHaTh Ha mnpumepax cmocoObl YMEHBIIEHUS W MPEJOTBPALCHUS HX BPEIHOTO
BO3/ICHICTBUS HA OPTaHNU3M YEIIOBEKa;

U O0yYaroluXcs C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3/I0POBbS: yYMEHHE NPUMEHSATh 3HaHUA 00
OCHOBHBIX JOCTYITHBIX METOaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUI CIENBIX U CIAO0OBUAALIMX OOYyYaroIMXCSA: YMEHHE MHCIOIb30BaTh PEIbe(pHO-TOUEUHYIO CUCTEMY
o0o3Hauenuii JI. bpaitis 11 3anucu XuMu4eckux GopMyil.

3. TEMATHUYECKOE INTAHUPOBAHHUE MO YYEBHOMY NPEIMETY «XUMMUS»
10 KJIACC

KoauuecTBO 4acos BJIeKTp()HHLIe
Ne HaumeHoBaHue pa3iesioB u Kontpo IMpakTn (undposbie)
n/n TeM MPOrpaMMBbl Bcero JbHBIE JecKue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypcel

Pasznea 1. Teoperuyeckne 0CHOBbI OPraHUYeCKOW XUMUM

1.1 IIpenmer opraHn4ecKkoil XuMHH. | 3 | | bub6nmoreka [IOK




Teopust cTpoeHust OpraHMuecKux
coequHeHnit A. M. byrneposa

https://m.edso0.ru/7f41837¢c

Hroro no pazneny 3
Pasjen 2. YrieBonopoabl
21 [IpenenbHbie yrieBOAOPOIbI — 2 bu6mmoreka [IOK
AJIKAHBI https://m.edsoo.ru/7f41837c
29 HenpenenbHbie yrieBoaopob: 6 1 bubnmoreka [JOK
AJIKEHDbI, aJIKaJIUEHBI, AIIKUHbI https://m.edso0.ru/7f41837c
2.3 ApomaTHieckue yriaeBogopoabl 2 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
[IpupoaHble HICTOUHUKHU bubmumoreka [IOK
2.4 YIIIEBOAOPOIOB M UX 3 1 https://m.edsoo.ru/7f41837c
nepepaboTka
Wroro mo paszneny 13
Pa3nen 3. Kuciaopoaconep:kamue opraHu4ecKue coeTHHeHHs
31| Crmpret. denon 3 Eﬁﬁ/ﬁeﬁiiﬂﬁﬂmwwc
39 Anpnerunpl. KapOoHOBBIE 7 1 bu6mmoreka [IOK
KUCIOThL. ClI0KHBIC d(DUPBI https://m.edso0.ru/7f41837c
33 | Vrnesom 3 L ﬁﬁﬁ/ﬁeﬁiiﬂﬁﬂmsm
Wroro no pazneny 13
Paznen 4. A3oTconepskaniue oprannyeckue coeJuHeHUust
4.1 AMUHBI. AMUHOKUCIOTBI. benku 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
Wroro mo pazneny 3
Paspgen S. BeicOkoOMoOJIeKYASIpHbIE COCAUHEHUS
51 [Tnactmaccel. Kayaykn. 2 bubnnoreka [JOK
Bonokna https://m.edsoo.ru/7f41837c
Wroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I1O 34 2 5
ITPOI'PAMME
11 KJIACC
KoanuecTBo 4acoB DJIEKTPOHHBIE
Ne | HaumeHoBaHHe pa3jejioB U TeM Kontpo IMpakTn (uudpossbie)
n/n NPOrpaMMsbI Bcero JbHBIE JecKue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypchbl
Pasznea 1. Teopernueckne 0CHOBbI XUMUM
CtpoeHue aTOMOB. bubmuorexa [JOK
[Teproandeckuii 3aK0H U https://m.edsoo.ru/7f41837¢
1.1 [Mepnonnyeckas cucrema 3
XUMHYECKHUX deMeHTOB JI. .
Menneneena
19 CrtpoeHue BeliecTna. 4 bubnnorexka [JOK
MHuoroo6pasue BemecTB https://m.edso00.ru/7f41837c
13 | Xuwicowe pearcun 6 . 1| s im edsoo ru7t41837¢
Hroro no pazueny 13

Paznen 2. Heoprannueckasi Xumus



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.1 Meraimibt 6 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837c
bubmuoreka [IOK

22 Heweranet ; . ! https://m.edsi.ru/7f41837c

23 CBs3b HEOPraHUYECKUX U 2 bubnuorexa [JOK

OpPraHMYECKUX BEIICCTB https://m.edso0.ru/7f41837c
Hroro no pazueny 17
Pa3zpen 3. Xumus 1 ;Ku3HbL
bubnnoreka [HOK
31 KHMHSL H KIHSHD 4 https://m.edsi.ru/7f418376
Uroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3
ITPOI'PAMME
4. MNOYPOYHOE INIAHUPOBAHHUE
10 KJIACC
Ne KosanuyectBo
n/n Tema ypoxa 4acoB
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYecKOi XUMHUH 3
1 [Ipeamer opranndeckoil XumMun, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE 1
2 Teopust crpoenus oprannyeckux coenuHenud A. M. bytiepoBa, €€ OCHOBHbIE 1
HOJIOKECHUS
3 IIpencraBienue o kinaccudukauy opraHMyeckux BemecTs. Homenknarypa 1
(cucTemaTnyeckasl) M TpUBHAIbHbBIC HA3BaHUS OPraHUYECKHX BEIIECTB
Paznen 2. YrieBoaopoabl 13
4 AJIKaHbI: COCTAaB U CTPOEHUE, TOMOJIOTHUECKUH psift 1
o) MertaH ¥ 3TaH — NpocTeiIlne NPeICTaBUTEIH aJKAaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1
7 OTUIJIEH M IPONMIIEH — MPOCTEHUIINE NPEJCTABUTENN AJIKEHOB 1
8 ITpakTnyeckas pabora Ne 1. «ITomyyeHue 3TuIeHa U U3y4EHUE €T0 CBOMCTBY 1
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. IloxydyeHne CHHTETHYECKOTO 1
KaydyKa U pe3UHbI
10 AJ'IKI/IHI:II coCTaB 1 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psAll. ALIETUIIEH — 1
NpOCTEHIINN NPEACTaBUTENb AIKUHOB
11 Bbruncienys no ypaBHEHUIO XMMHUECKON peakliu 1
12 ApeHbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh apEeHOB 1
13 ["'eHeTHuecKast CBS3b YII€BOJOPOJIOB, IPUHAUIEKAIIUX K Pa3IMYHbIM KJIacCaM
14 [TpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB: IPUPOAHBIN I'a3 U NOMYTHBIE HEPTIHbIE 1
ra3pl, HeTh ¥ MPOJYKTHI €€ mepepaboTKu
15 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOAOB: TIPUPOIHBIN I'a3 M MOMYTHEIC HEPTSIHBIE 1
ras3bl, HepTh ¥ IPOJYKTHI €€ nepepaboTKu
16 KonrposnbHas padora Nel mo pazaeny «YTiaeBoI0pOIbD) 1
Pasnen 3. Kuciopoacoagep:xanue oprannyeckue coeinHeHust 13
17 AHam3 KOHTPOJIBHOM paboThl. [IpenenbHbIe 0THOATOMHBIE CTUPTHI: METAHOI U 1
sTaHoj. BogopoaHas cBs3b
18 MHOroaTOMHBIE CIIUPTHI: TUICHTINKOIb U TITUIEPUH 1
19 DeHOJI: CTPOCHUE MOJIEKYJIbI, (PU3NYECKHE U XUMHUECKUE CBOMCTBA, MPUMEHEHUE 1
20 Anpaerupl: (opManbACTH U alleTaAIbICTHI. ATICTOH 1
21 OHOOCHOBHBIE MTpeeNIbHbIE KApPOOHOBBIE KUCIIOTHI: MypaBbUHAs U YKCYCHAs 1
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22 [Tpaktuueckas padota Ne 2. «CBoiCTBa pacTBOpa YKCYCHOM KHUCIOTHI» 1
23 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTENH BBICIIUX KapOOHOBBIX 1
KHCJIOT
24 MBplj1a KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBUE 1
o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ UAPOIHU3 CIIOKHBIX 1
3¢HpoB
26 JKupsl: ruponns, npuMeHeHne, OMOJIOTHYECKasi POJIb )KUPOB 1
27 YrneBoasl: cocTas, Kiaccudukaius. BaxkHele mpecTaBuTeNu: TI0K03a, 1
dpykTo3a, caxaposa
28 Kpaxman u nemntosio3a Kak IpupoIHbIEC MTOTUMEPHI 1
29 KonTponbnas paborta Ne2 no paszneny «Kucinopoacoaepxaiiyue opraHuuecKue 1
COEJTUHEHUS
Pa3nes 4. AzoTcogepskainiue opraHu4ecKue coeJuHeHHs 3
30 AHaJIn3 KOHTPOJIBHON pabOThl. AMUHBI: METHJIAMHUH U aHWIMH 1
31 AMUHOKHUCIOTHI KaK aM(pOTEpHbIE OPIraHUYECKUE COSTUHEHMS], UX OMOJIOTUYECKOE 1
3HaueHue. [lentupl
32 benku kak npupoiHble BBICOKOMOJIEKYIISIPHbIE COEAMHEHUS 1
Pa3znes S. BeicokoMoOJIeKYIsIpHBIE COeIHHEHUS 2
33 OCHOBHBIE IOHITHUSI XMMUHU BBICOKOMOJIEKYJISIPHBIX COE€IMHEHUM 1
34 OCHOBHBIE METO/Ibl CUHTE3a BHICOKOMOJIEKYJIIPHBIX coequHeHui. [1nacTtmaccsl, 1
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34
11 KJIACC
e KoimmuecTBo
w/n Tema ypoka JacoB
Pasznea 1. Teopernueckue 0CHOBbI XUMHH 13
1 XUMHYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAsI KOH(UTYpaIHsi aTOMOB 1
5 [Iepnonnueckuit 3akoH u [lepuonnueckas cucrema XUMHU4ECKuX 3ieMeHToB /1. U. 1
Menpeneesa, UX CBS3b C COBPEMEHHOM TEOpHUEN CTPOEHMS AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUN
3 0 TpyIIam U rnepuojam. 3HaueHHe NePUOANUECKOr0 3aKOHA U CUCTEMBI 1
xumMuueckux 3nemeHToB [I.M1. MenpaeneeBa B pa3BUTHH HAYKU
4 CrpoeHue BelecTBa. XMMHUECKas CBsI3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHus 1
KOBAJICHTHOM CBsI3U. BogoponHas cBsi3b
5 BanenTtHocTs. DnexkTpoorpunareabHocTh. CTeneHs okucieHus. Bemecrsa 1
MOJIEKYJISIPHOTO 1 HEMOJIEKYJISIPHOTO CTPOEHUS
6 [TonsaTtue o nucniepcHbIX cuctemax. McTuHHbIE U KOJUIOMAHBIE pacTBOPBL. MaccoBast 1
JI0J1s1 BEIIECTBA B PACTBOPE
7 Knaccudukanms 1 HOMEHKJIaTypa HEOPTaHHYECKUX coequHeHni. [ eneTrnueckas 1
CBsI3b HEOPraHUYECKHX BEIIECTB, PA3JIMUHBIX KIACCOB
Knaccugukanus XuMH4ecKux peakiuii B HEOpraHu4eckoi 1 OpraHnyeckoi XUMHUH.
8 3aKOH COXpaHEHHS MAaCChl BEILIECTB; 3aKOH COXPAHEHUS U TIPEBPAICHUS SHEPTUU 1
MPU XUMHYECKUX PEAKIUSIX
9 CkopocTb peakuud. OOpaTUMble peakIii. XUMHUECKOE PAaBHOBECHE 1
10 HpaKTI/I‘-ICCIiaﬂ pabota Ne 1. «BrusiHue paznuyHbiX (PakTOPOB HA CKOPOCTh 1
XUMHUYECKON peakinm»
11 DnektponuTrdeckas qucconuaiys. [lorstue o BomopoaHom mokasarene (PH) 1
pactBopa. Peakunu nonHoro oomMena. I'uapoan3 opraHmuecKux U HEOPraHMYeCKHX




BEILIECTB
12 OKI/ICJ'II/ITGJ'IBHO-BOUCCTaHOBI/ITeJ'IBHBIe peakuuu. [lonsatue o0 37eKTpoIu3e paciiaBoB 1
U PacTBOPOB COJIEH
13 Konrponbnas pabora Nel no pazaeny «TeopeTndeckrie OCHOBBI XUMUN 1
Pa3nen 2. Heoprannyeckasi Xumust 17
AHanM3 KOHTPOJIBHOM paboThl. MeTaiubl, ux nosioxkeHue B [lepuonnueckoi
14 cucreMe xumMuueckux anemMenToB /. . MenzaeneeBa 1 0COOEHHOCTH CTPOCHHUS 1
atoMoB. OO1Me Qu3nyeckue CBONCTBA METAJIOB
15 CrutaBbl METAIIIOB. DJICKTPOXUMUYECKUH Psii HAITPSYKEHUI METaJlJIOB 1
16 XHWMHYECKUE CBOMCTBA BAKHEUIITUX METAILIOB (HATPHA, KU, KAJIbIIMA, MarHuu, 1
QITIOMUHUI) U UX COCTMHEHUN
17 XUMHYECKUE CBOMCTBA XpOMa, MEAU U UX COEAUHEHHI 1
18 XHUMHUYECKHE CBOMCTBA IMHKA, JKeJIe3a U UX COCOUHCHUI 1
19 [TpakTuyeckas padora Ne 2. "Pemnienne sKCriepiMEHTAIBHBIX 337124 110 TEMe 1
«Metamiby"
20 Hewmeramnsl, ux nonoxxenue B [leproanyeckoit cucteMe XMMUYECKUX 3JIEMEHTOB /1. 1
1. MenneneeBa 1 0COOEHHOCTH CTPOCHHUSI aTOMOB
21 dusnyueckre CBOMCTBA HEMETAILIOB. AJIOTPOIUS HEMETAJIJIOB (Ha MpUMepe 1
KHCIIOpoJia, cephl, (hocdopa u yrieposa)
22 XHMMHYECKHE CBOICTBA TAJIOT€HOB, CEPBI U X COEIMHEHUI 1
23 XHUMHYECKHE CBOMCTBA a30Ta, hocodpa U UX COCTUHCHUM 1
24 XHWMHUYECKHE CBOICTBA yriaepoJa, KpEMHUS U UX COEUHEHUN 1
25 [IpuMeHeHne Ba)XKHEMIINX HEMETAJUIOB U UX COEIMHEHUM 1
26 O60061eHre U cucTeMaTu3anus 3HUaHI/H“4 10 TeMe «HeMeTaJ‘IJ‘ILIi). Boruucnenus no 1
YpaBHEHUSM XUMHUUYECKUX PEAKIIUA U TEPMOXUMHUYECKHE PACUETHI
27 PpaKTquCKaH pabota Ne 3. «PemieHue 3KkCriepuMEHTANbHBIX 3a/1a4 110 TeEMe 1
Hemeranns"»
28 KontponbHast pabora Ne 2 o temam «Metayute» u «Hemerammsny 1
29 AHanu3 KOHTPOJIbHOM paboThl. Heoprannueckue 1 OpraHnyeckue KUcioThl. 1
Heoprannueckre u oprannuecKkiue OCHOBAHMS
30 AmMdoTepHbIe HeopraHMYeCcKHe U OpraHnyecKkre coequHeHus. ['eHeTnueckas cBs3b 1
HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB
Paznen 3. Xumus v :Ku3Hb 4
31 Ponp xumun B oOecrieueHur SKOTOTHIECKOM, DHEPTETUIECKOM U MHUIIEBOM 1
0€30MacCHOCTH, Pa3BUTUU MEJIUIIUHBI
30 Hpe,[[C:I:aBJ'IeHI/ISI 00 00IIMX HAYYHBIX MPUHIUIIAX TPOMBIIIJICHHOTO MOTy4eHUs 1
BOKHEUININX BEIECTB
33 UYenoBek B MUPE BEIIECTB M MATEPHAIIOB 1
34 XUMHSI ¥ 37J0POBBE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 34
5. IMPOBEPSIEMBIE TPEEOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOMN ITPOT'PAMMBI
10 KITACC
Kon . .
pOBEpsEMOro IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa3oBaTe/ibHOI
pesyabTaTa MPOrpaMMsbl CpeIHero oo1ero oopa3oBaHus
1 Teopernueckre OCHOBbI OPraHMYECKON XUMUU
11 C(bOpMI/IpOBaHHOCTBqueILCTaBHeHI/Iﬁ 0 XMMHYECKOU COCTaBJIAIOLIEH }
€CTECTBEHHOHAaY4YHOW KapTHHBI MUPA, POJIM XMMUU B IO3HAHUU SIBJICHUN IPUPOBL, B




(GbOopMUPOBAHNUY MBIIUICHUS U KYJIbTYpPbI IUYHOCTH, €€ QYHKIIMOHAILHON IPaMOTHOCTH,
HEOOXOUMOI ISl pEIICHUsT MTPAKTHYECKHUX 3a7a4d ¥ 3KOJIOTUIECKH 000CHOBAaHHOTO
OTHONICHUSI K CBOEMY 3/I0POBbIO U MIPUPOJHOM Ccpesie

1.2

Biianenune cucremMoil XMMUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET: OCHOBOIOJIAraroIme
NOHATHUS (MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKUCIICHHUS,
XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASI Macca, MOJIAPHBIA 00BEM, YIIIEPOIHBIN CKENIET,
(GyHKIIMOHATBHAS TPYIITA, PAAUKAT, U30MEPHSI, ©30MEPHI, TOMOJIOTHIECKUH Ps/I,
TOMOJIOTH, YTIEBOAOPO/IbI, KUCIOPO- M a30TCOJEPIKAIINE COSTMHEHUS, OMOJIOTUYECKH
AKTHBHBIE BEIeCTBa (YTJIEBOIbI, )KUPBI, OCTIKH), MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COSTUHEHHS ); TEOPUH U 3aKOHBI (TEOPUSI XUMHUUYECKOT'O CTPOCHHS
opranunyeckux Beuiects A.M. byTiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK
XUMUH, (DaKTOJIOTHUECKHE CBEJICHHUS O CBOMCTBAaX, COCTaBe, MOJYYCHUH M 0€30IMacCHOM
UCIIOJIb30BaHUHY BKHEHUITUX HEOPTaHMYECKUX U OPTaHUIECKUX BEUIECTB B OBITY U
MPAKTUYECKOU JIESITEILHOCTH YEJIOBEKA

1.3

CdopmMupoBaHHOCTH YMEHH BBISBIISTH XapaKTEPHbIE MPU3HAKH MTOHATHH,
yCTaHaBIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHATHUS IIPU
OMKCAHUU COCTaBa, CTPOCHHUSI U MIPEBPAICHUI OpraHU4YeCKUX COCTUHEHHM

1.4

1.5

1.5

c(hOpMUPOBAHHOCTh YMEHUN HCIIOIH30BATh XUMUYECKYIO CHUMBOJIUKY ISl COCTABJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOI, COKpaIéHHO) HopMys opraHU4YecKUX
BEIIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUH, H3rOTaBIUBATh MOJIETH MOJIEKYJI
OpPraHMYECKUX BEIIECTB VIS WUTIOCTPAIIMN UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO
CTPOCHUS

CdopMUpOBaHHOCTh YMCHHI YCTAaHABIMBATH IPUHAICKHOCTD U3YICHHBIX
OPraHUYeCKUX BEIIECTB M0 UX COCTABY U CTPOCHUIO K ONPEIeIEHHOMY Kiaccy (Tpyririe)
COCMHEHUH (YTrJIeBOIOPO/IbI, KHUCIOPO/ U a30TCOCPIKAIIIE COSTMHEHNS,
BBICOKOMOJICKYJISIPHBIE COCIMHEHMSI), 1aBaTh UM Ha3BaHHSI [0 CUCTEMATHYECKOM
nomenkiarype (IUPAC)

CdopMUpOBaHHOCTH YMEHHSI ONIPEIEISTh BUIBI XUMHUYECKON CBSI3H B OPTaHUYECKHX
coeTMHEHUX (OIMHAPHBIE U KPaTHBIC)

1.6

CdopMUpoOBaHHOCTH YMEHHUSI IPUMEHSTH: MOJOXKEHHS TEOPUU CTPOSHUSI OPTaHUYECKUX
BemecTB A.M. byTtieposa 11st 00bsICHEHHS 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUsI MaCChl BEIIECTB

2.1

VYrnesopopoasl. Kucnopoaconeprkaye 1 a30TCOAEpKalIie OpPraHu4eCKUe COETUHEHNS.
BBICOKOMONIEKYIISIDHBIE COEIMHEHMS

CdopmMupoBaHHOCTH YMEHUI TPUBOIUTH TPUBUATBHBIC HA3BAHUS OTAEIHHBIX
OpPTraHWYECKUX BEIIECTB (ITHJICH, IPOMIIICH, alleTUJICH, STUIICHTJIMKOJIb, TJIMIIEPYH,
denon, popmanbaeru, aneTaabIeru], MypaBbUHAs KHUCIIOTA, YKCYCHAsl KUCIIOTA,
OJICMHOBAs KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMal, IeJUTI0II03a,
TJTUIYH)

2.2

2.3

2.4

ChopMupoBaHHOCTh YMEHU XapaKTEPH30BaTh COCTAB, CTPOEHUE, (PU3NUECKHUE U
XUMHYECKHE CBOWCTBA TUITMYHBIX MPEICTABUTEICH Pa3INIHBIX KJIACCOB OPTaHHMYECKIX
BEIIECTB (MeTaH, 3TaH, STUJIEH, IPOIUIIEH, alleTHJIeH, OyTanueH-1,3, MmeTunoyraaueH-
1,3, 6eH30I1, METaHOJI, TAHOJ, YTUJICHIJINKOJb, TIUIEPHH, (EHOI, alleTaIbIeTH I,
MYpaBbHHAs U YKCYCHAsi KUCJIOTHI, TJII0OK03a, KPaxmaJl, LeJJI0I03a, aMUHOYKCYCHAast
KHCJIOTA)

ChopMupoBaHHOCTH YMEHHUS WILTFOCTPUPOBATH TEHETHUECKYIO CBS3b MEXKTY THITUIHBIMA
IPEJCTaBUTENISIMU PA3TIMYHBIX KJIACCOB OPraHUYECKUX BELIECTB YPAaBHEHUSIMU
COOTBETCTBYIOINX XHMUYECKAX PEAKITHHA C UCIIOJIb30BAHIEM CTPYKTYPHBIX (OPMYIT
ChopMupoBaHHOCTH YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOTHOTO CHIPHS
(He(Th, MPUPOHBIN Ta3, YTOJb), CIIOCOOBI UX MEPePabOTKU U MPAKTUYECKOE
PUMEHEHHE IPOAYKTOB NepepaboTKu

XUMHA U KU3Hb. PacuéTnl

3.1

CdopMupoBaHHOCTH YMEHHI BIAJACTh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOJaX
Hay4HOI'O [TO3HAHMS, HCIIOJIb3YEMBIX B XUMHH NPU U3YYEHUU BEHIIECTB U XUMUYECKUX




SIBJICHHUH (HaOJII0/IeHNe, M3MEpEHNe, IKCIIEPUMEHT, MOJICITHPOBAHUE), UCTIOIh30BaTh
CUCTCMHBIC XUMWYCCKUC 3HAHUA NI NPUHATHA peI_HeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX
CHUTYAIIHSIX, CBSI3aHHBIX C BEIIECTBAMH U UX TPUMEHCHHEM

3.2

CdopMHUpOBaHHOCTH YMEHHH COOJIIOATH ITpaBHJa MOJb30BAHMS XUMHYECKOU MTOCYI0N 1
1ab0paTOPHEIM 000PYIOBAaHUEM, a TAKXKE MMPaBUIIa OOpAIICHHS C BEIICCTBAMH B
COOTBETCTBUU C UHCTPYKIMSIMH I10 BBIITOJIHEHUIO J1a00paTOPHBIX XMMUYECKUX OIMBITOB

3.3

3.4

3.5

3.6

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1

11

CdopMupoBaHHOCTH YMEHUI MIIIAHUPOBATH U BHITIOJIHATH XUMUYECKHUI SKCIIEPUMEHT
(mpeBpallieHus: OpraHUYECKUX BEILECTB IIPYU HAIrpPEBAaHUU, IOJIYYEHHUE ITHIIEHA U
M3Yy4YEHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKIIMN OPTAHMYECKUX BEIIECTB, ICHATYPALIUS
OETIKOB NP HarpEeBaHHH, [IBETHBIE PEAKIIUU OEIKOB) B COOTBETCTBHH C MPAaBUIAMHU
TEXHHUKHU 0€3011aCHOCTH IpU 00paIlleHNH C BEIIECTBAMU U JIaOOpaTOPHBIM
000pyI0BaHUEM; TIPENICTABIIATE PE3YJIbTAThl XUMHUECKOTO IKCIIEPUMEHTA B hopme
3alKCy ypaBHEHUI COOTBETCTBYIOUINX Peakuii U GOpMYIHpPOBATH BHIBOIbI HA OCHOBE
ITUX PE3YyJIbTaTOB

CdopMupoBaHHOCTb YMEHUI POBOAUTH BBIYMCICHHS [0 XMMUYECKUM ypaBHEHUAM
(Macchl, 00bEMa, KOIMYECTBA UCXOIHOTO BEIIECTBA UIIU NIPOJYKTA PEaKLUH 110
U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO M3 MCXOHBIX BEIIECTB WU MPOIYKTOB
peakuun)

ChopMupoBaHHOCTh YMEHUN KPUTUYECKU aHATTM3UPOBATh XUMUYECKYIO0 HHPOPMALIUIO,
HOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpesicTBa MaccoBoil nHpopMaiuu, cetb iHTepHeT
" JIpyrue)

CchopMHupOBaHHOCTH YMEHHUH COOMIOIATh IIPaBHiIa YKOJIOTUIECKH 11E€71eCO00pa3HOro
HOBEJICHUS B OBITY M TPYAOBOM JESITEIBHOCTH B LEIIX COXPAHEHHS CBOETO 3/10POBbsI U
OKpYXKarollel MPUPOJAHON Cpesibl, 0CO3HABATh ONACHOCTh BO3/ICHCTBUS HA JKUBbHIE
OpraHu3MBbl ONpeIEIEHHBIX OPraHMUECKUX BEIIECTB, TOHUMasi cMbIci nokaszarens [1K
(TIpenenbHO TOMYCTUMOW KOHIIEHTPAIUH ), TIOSICHATH HA IIPIMEPax CIocoObI
YMEHBIICHUS U NIPEeIOTBPAILEHHs UX BPEJAHOTO BO3JICHCTBUS HAa OpPraHU3M YeJIOBEKa

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOI 00pa3oBaTe/IbHOI
NPorpamMMbl CpeiHero ooIero 0opa3oBaHus

TeopeTnueckre OCHOBbI XUMUU

Brnanenne cucteMoil XMMMUYECKUX 3HAHUI, KOTOpPask BKIIOYAET: OCHOBOIIOJIAraroIIye
HOHATHS (XMMUYECKHUI SIIEMEHT, aTOM, JJICKTPOHHAas 000JI04Ka aToma, s-, p-, d-
3JIEKTPOHHBIE OPOUTAIIN AaTOMOB, HOH, MOJIEKYJIa, BaJIEeHTHOCTb,
SJICKTPOOTPULATCIIBHOCTD, CTCTICHb OKHUCJICHU A, XUMHUYCCKAsA CBA3b, MOJIb, MOJIApHAas
Macca, MOJIIpHBIN 00bEM, KpUCTAJUTMYECKast peIETKA, TUIIBI XUMUYECKUX PeaKIni
(OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE, IK30- M SHJOTEPMHUUECKHE, PEaKIIUH HOHHOTO
o0OMeHa), pacTBOP, NIEKTPOJIUTHI, HEITEKTPOIUTHI, AIEKTPOIUTHYECKAs AUCCOLUALIMS,
OKHUCJIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUECKOHN peakliuy, XUMUYECKOe
pPaBHOBECHE); TEOPUU H 3aKOHBI (TEOPUS IEKTPOIUTHUECKON UCCOLUAIIH,
[Tepuoanueckuii 3axon JI.11. MenneneeBa, 3aK0OH COXpaHEHHS MacChl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH A3BIK XUMUH, (DAKTOJIIOTHUECKHE CBEJICHHSI O CBOMCTBAX, COCTAaBE,
IMOJIYYCHHUU U 0€e30I1acHOM HCITOJIb30BAHNH BaXKHEHIIINX HCOPTaHNYCCKUX BCIICCTB B
OBITY M MPAKTHUYECKON JEATEIIbHOCTH YeIOBEKa

1.2

C(I)OpMI/IpOBaHHOCTB YMGHI/Iﬁ BBISABJIATH XapaKTCPHLIC IPHU3HAKU U B3BAUMOCBA3b
HN3YUCHHBIX HOHHTI/II\/’I, IMPUMCHATH COOTBETCTBYIOIIUEC MMOHATHUSA IIPHU ONMMCAHWHN CTPOCHUA U
CBOICTB HCOPTraHNYCCKUX BCIICCTB U UX HpCBpaH_ICHI/Iﬁ; BBISIBJIATH B3aMUMOCBA3b
XUMHYSCKHUX 3HAHUU C ITIOHATHAMHU U MNpEACTABICHUAMU JPYTUX €CCTCCTBCHHOHAYYHBIX
npeamMcToOB

1.3

1.4

Brnagenre 0CHOBHBIMU METOJaMH HAYYHOTO TIO3HAHMSI BEIIECTB M XUMUYECKUX SIBICHUN
(HabiroieHre, N3MEPEHHE, SKCTIEPUMEHT, MOJICITHPOBAHUE)

ChopMupOBaHHOCTH YMEHHH ONPEEIISATh BAICHTHOCTD U CTEIICHh OKUCIICHUS
XUMHUYCCKUX 3JICMCHTOB B COCAMHCHUAX PA3JIMIHOI'O COCTAaBa, BUL XUMHYECKOHU CBSA3U




(KoBaJIeHTHasI, MOHHAs, METAJUTHYECKAsl, BOJOPOIHAS) B COCTUHCHHUSX,, THIT
KPUCTAITMYECKON PEeMIETKH KOHKPETHOTO BEIIECTBA (aTOMHAsI, MOJIEKYJIIpHAs, HOHHAS,
MeTauTHIecKas)

1.5

1.6

CdopMupoBaHHOCTb YMEHUI OMPEIENATh XapaKTep CPeIbl B BOJHBIX PAaCTBOPAX
HEOPraHUYECKUX COECIUHEHUN

CdopMupoBaHHOCTH YMEHHS KJIACCU(DUIIUPOBATH XUMHUUECKHE PEAKITUH 110 Pa3INIHBIM
NpU3HAKaM (YUCITy U COCTAaBY pEarupyroliux BEeIIECTB, TEINIOBOMY 3P PEKTy peaKiny,
WU3MEHEHUIO CTETICHEH OKUCIICHHSI 3JIEMEHTOB, OOPAaTUMOCTH PEAKIUH, YIACTUIO
KaTajau3aTopa)

1.7

1.8

1.9

CdopMupoBaHHOCTh YMEHHI COCTABIIATH YPAaBHEHUS PEAKIIMM pa3IMuHbIX TUIIOB,
MOJIHBIE U COKpALIEHHBIC YPaBHEHUS peaKlUii HOHHOTO 0OMEeHa, YUUTHIBas YCIOBHUS, IPU
KOTOPBIX 3TH PEAKIMH UIIYT 10 KOHIIA

CdopMupoBaHHOCTH YMEHHIA TPOBOAUTH PEAKIIUH, TOATBEPKIAIOIINE Ka9YeCTBECHHBIN
COCTaB PA3JIMYHBIX HEOPIAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM YTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PaCTBOPaX HEOPTaHMUECKUX BEIIECTB

ChopMupoBaHHOCTh YMEHUN PACKPBIBATH CYITHOCTh OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaiaHca ATUX PEeaKIIHid

1.10

1.11

CdopMupoBaHHOCTH YMEHUI 00BACHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakiuu
OT Pa3IUYHBIX (PaKTOPOB

ChopMupoBaHHOCTH YMEHUH OOBACHATH XapaKTep CMEIIECHUSI XUMHUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHeEIIHero Bo3eicTBus (mpuHiuin Jle [llaTenbe)

O6ma51 W HCOPraHU4YCCKasd XUMUS

2.1

2.2

CdopmupoBaHHOCTH YMEHHI pacKpbiBaTh cMbIch [lepuogudeckoro 3akona J1.1.
MenzeneeBa v IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOLIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DyHKIMH

CdopMUpOBaHHOCTh YMEHHI XapaKTEPU30BaTh JICKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHX A1eMeHTOB 1—4 nepuonos Ilepuoauueckoil cUCTEMbI XUMHUYECKHUX
snementoB J[.M. MeHeneeBa, HCIOB3YsI MOHATHS «S-, P-, 0-3JIeKTPOHHBIE OPOUTAIIN,
«QHEPreTUYEeCKUe YPOBHUY, OOBICHATH 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB
XMMHYECKHX 3JIEMEHTOB M UX COCIMHEHUH IO nepuoaaM u rpynnam [lepuoanueckon
crucTeMbl XUMUYECKUX dJ1ieMeHTOB JI.J. MenneneeBa

2.3

2.4

CdopMUpoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIINE XUMHUECKHE
CBOMCTBA HEOPTaHUUYECKHUX BEIIECTB PA3JIMUHBIX KJIACCOB, TOATBEPKIAThH
CyILIECTBOBaHUE T€HETUUECKOU CBSI3U MEXKy HEOPTAHMUECKMMU BELIECTBAMM C
MTOMOIIbIO YPABHEHHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

CdopmMupoBaHHOCTh YMEHUH YCTaHABIUBATh MPHUHAJIEKHOCTh HEOPTaHUUECKUX
BEIIIECTB 110 UX COCTaBY K OIpeeIEHHOMY Kiiaccy (Ipymie) coelMHeHUH (IIpocThie
BElIECTBAa — METAJUIbI M1 HEMETAJIbI, OKCUJIbl, OCHOBAHUS, KUCIOThI, aM(OTEpHbIE
THJIPOKCHUJIBI, COJIN)

2.5

ChopMupoBaHHOCTH YMEHUH HCIIOJIB30BAaTh XMMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABIICHUS
(dbopMyJ BelIeCTB U YpaBHEHUN XMMHUYECKUX pPEaKLUN, CHCTEMaTHYECKYI0O HOMEHKIIATYPY
(IUPAC) u TpuBHanbHble Ha3BaHUS OT/IEIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbIii ras,
YTJIEKUCIIBIN Ta3, aMMUAaK, rali€Has U3BeCTh, HETallEHasl U3BECTh, TUTHEBASA COAA, TUPUT

" Jipyrue)

2.6

CdopmMupoBaHHOCTh YMEHHMH XapaKTepU30BaTh (OMUCHIBATh) OOIINE XUMHUECKHE
CBOMCTBAa HEOPraHMYECKHUX BELIECTB Pa3IMUHbIX KJIACCOB, IOITBEPKIATh
CYIIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEX]ly HEOPTaHUYECKHUMHU BEILIECTBAMHU C
MIOMOUIbIO YPaBHEHUI COOTBETCTBYIOUIMX XMMHUECKHUX PEAKIIMN

2.7

CdopMupoBaHHOCTH YMEHUI TIIIAHUPOBATH U BHITIOTHATH XUMUYECKUI SKCTIEPUMEHT
(paznosxeHue mepoKcuaa BOJOPO/ia B IPUCYTCTBUH KaTallu3aTopa, ONpeesieHue cpebl
pPacTBOPOB BELIECTB C MIOMOILBIO YHUBEPCAIBLHOIO HHINKATOPA, BIUSHUE Pa3IMUHbIX
($akTOpOB HA CKOPOCTh XMMHUECKOHN peakluy, peakilii HOHHOTO0 0OMeHa, KaueCTBEHHbIE
peakiuu Ha cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHUS, PEIIICHHE
SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMaM «MeTamuibl» u «HeMeTranisl») B COOTBETCTBHH C




MpaBUJIaMHU TEXHUKH 0€30MaCHOCTH MPU 0OpaIlleHNH ¢ BEIIECTBAMHU U JJaOOPATOPHBIM
000pyI0BaHUEM; TIPENICTABIIAT PE3YJIHTATHl XUMHUUECKOTO IKCIIEPUMEHTA B hopme
3aITUCH YPaBHEHHUI COOTBETCTBYIONINX PEeaKIUil u (hOpMYITUPOBATh BEIBOJIBI HA OCHOBE
9TUX PC3YJIbTATOB

CdopMupoBaHHOCTH YMEHHI COOIIOATH MPABUJIA MOJIB30BAHUS XUMUYECKON TIOCYI0H 1
2.8 1abopaTOpHBIM 000PYI0BaHHEM, a TAK)KE ITpaBUjIa OOpaIIeHHs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKIIMSIMHE T10 BBIITOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKHX OIBITOB
CdopMUpoOBaHHOCTh YMEHHI XapaKTePU30BaTh XUMUYIESCKUE IPOIIECCHI, JIKAIUE B
OCHOBE IIPOMBIIIIEHHOTO TIOJyYEHUs] CEPHOM KHCIIOTHI, aMMHUaKa, a TaKxkKe

29 .
c(hOpPMUPOBAHHOCTH MPEACTABICHUHN 00 OOIIMX HAYYHBIX MPUHITUIIAX U IKOJIOTHIECCKUX
po0dJIeMax XUMHUIECKOTO MTPOU3BOJICTBA
3 XUMHUA 1 KU3Hb. Pacuérel

CdopMUpoBaHHOCTD MPEICTABICHUA 0 XUMUIECKOW COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XMMUU B TIO3HAHUHU SIBIICHUI MPUPOIBI, B

3.1 (hOpMUPOBAHNUN MBIIUICHUS U KYJIBTYPhI IMYHOCTH, €€ (QYHKIIMOHAILHOW TPaMOTHOCTH,
HEOOXOUMOM ISl pEIICHUS MPAKTUUECKUX 3a7a4u U SKOJIOTUYECKH 000CHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOIHOM cpesie

CdopMUpOBaHHOCTh YMEHHI KPUTUICCKH aHATHU3UPOBATH XUMHUYECKYIO HH(POPMAITHUIO,
3.2 MOJTy4aeMYI0 M3 pa3HbIX HCTOYHHKOB (CPEICTBA MAaCCOBONH KOMMYHHKAIIUHU, CETh
WNutepHet u npyrue)

CdhopMupoBaHHOCTH YMEHHI COOIIOATH MTPABUIIA SKOJIOTHIECKH 1[e5IeCO00pa3HOro
3.3 MOBE/ICHUSA B OBITY U TPYAOBOH JEATEIHLHOCTH B IIENIIX COXPAHEHUSI CBOETO 3/10POBbS U

OKpY>KaroIIe MPUPOTHON CPEIBI

Oco3HaBaTh OITACHOCTb BO3JICHCTBUS Ha KUBbIE OPraHU3MbI ONPEIEIEHHBIX BEILIECTB,
3.4 noHumast cMbici nokazatens [1/1K, noscHATh Ha mpuMepax crocoObl YMEHBIICHHS U

MPEAOTBPALIEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M YEJIOBEKA

ChopMupoBaHHOCTH YMEHU MPOBOAMTH BBIYUCICHHS C MCTIOJIb30BAHHEM MOHSATHUS
«MaccoBasi J10JIs BEIIECTBA B paCTBOPE», 0OBEMHBIX OTHOILIEHUH ra30B MPU XUMUYECKUX
pEaKIMAX, MacChl BeleCTBa WM 00bEMA I'a30B IO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Ui 00bEMY OJTHOTO U3 YUaCTBYIOIUX B PEaKLMU BEIIECTB, TEIIOBOrO 3 dexra
pEaKuy Ha OCHOBE 3aKOHOB COXPAHEHUS MACChl BELECTB, PEBPAILECHUS U COXPAHEHUS
SHEPruu

3.5

6. MNPOBEPSEMBIE 3JIEMEHTBI COIEP KAHUS
10 KJIACC
Kon IIposepsieMblii 3J1eMEHT COAEPKAHUS
1 | Teoperuueckre OCHOBBI OPraHUYECKOW XUMUU
[Ipeamer oprannyeckod XUMHUM: €€ BO3SHUKHOBEHME, Pa3BUTHE M 3HAYEHHWE B TOJTYYECHUU HOBBIX
1.1 | BemecTB u MaTepuanoB. Teopus cTpoeHUs opraHndeckux coeannenuid A.M. bByTrnepoBa, e€ ocHOBHBIE
MOJIOKECHUS
CtpykTypHble (GOPMYIBI OpPraHWYECKHUX BemiecTB. [ omosorusa, m3zomMepus. XWMHYECKas CBS3b B
1.2 | opraHMuYecKHUX COEIUHEHHUSX — OJMHApPHBICE U KpaTHbIe cBs3u. [IpencraBieHue o KiacCHUpUKAIMH
OpPTaHWYECKUX BEIIECTB
13 HOMGHKJ‘IaTypavOpl"aHI/ILIeCKI/IX COCTMHEHHH (CHCTeMaTHYeCcKas) U TPUBUAIbHBIC HA3BaHUSI BAXKHEUIIINX
MIPEACTABUTENEH KIaCCOB OPTaHMUECKUX BEIECTB
2 | Yrieroaopoabl
AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psn. MeTaH M 3TaH — MPOCTEHIITNE TPEICTaBUTEIN
2.1 ankaHOB: (pU3MYECKHE W XUMHUYECKHE CBOMCTBa (pEakIMH 3aMEUICHHS U TOPEHHUS), HAXOXKICHHE B
IPUPO/IE, TIOTYICHUE U IPUMEHECHHE
AJIKeHBI: COCTaB H CTPOCHHE, TOMOJOTHYECKHH psAf. OTWICH W TPONMUIEH — TMPOCTEHUIIne
2.2 TpencTaBUTENH AIKEHOB: (U3MYeckHe W XUMHUYECKHME CBOWCTBA (peaklMd TUIPUPOBAHMUS,
raJIOT€HUPOBAHUS, THIPATAIINHU, OKUCICHUS M TIOJTMMEPHU3AIINHN ), TIOJYICHUE U TPUMEHECHHE
23 Ankanuensl: OyramueH-1,3 u mermnOyramueH-1,3: cTpoeHHe, BaKHEHIINE XMMHYECKHE CBOMCTBA
(peakiust nonumepusaium). [lodyueHrne CHHTETUYECKOTO KayuyyKa U PE3UHbI




2.4

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHUU psAa. AUETHIEH — MPOCTCHIINA
MPEJICTABUTENIb aJKWHOB: COCTaB, CTpOeHHE, (U3MYecKrne U XUMHYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIMHN, TOPEHHS ), TOJIyY€HUE U IPUMEHEHUE

2.5

2.6

Apensl. benson: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKUE CBOICTBA (peaKlMK TaJoreHUpOBaHUs
U HUTPOBaHWSA), NOJYYCHHE U MpUMeHeHHue. Tomyon: cocTaB, cTpoeHue, (PU3NYECKUe U XUMHUECKHUE
CBOIicTBa (peakIMKM TaJOTeHUPOBAHUS W HUTPOBAHMSI), TOJyYEHHE W NIpUMEHeHue. TOKCHYHOCTh
apeHOoB. [ 'eHeTHuecKast CBsI3b MEX]y YIIIEBOAOPOAAMHU, IPUHAIEKALTMMH K pa3IMYHbIM Klaccam

[TpupoaHbIe HCTOUHUKHU YTIIEBOIOPOIOB. [IprponHblii ra3 U monyTHble HedTsHbIE ra3bl. HedTh U e
npoucxoxzaenue. CrnocoObl  nepepabOTKM  HEPTU:  NEperoHkKa, KPEeKUHI  (TepMUYECKUM,
KaTaJMTHIecKuil), muposu3. [IpoaykTsl nepepaboTku HeTH, UX PUMEHEHHE B IPOMBIIIUIEHHOCTH H B
Ob1Ty. KaMeHHBIH yrosib U IPOAYKTHI €ro nepepaboTKu

3.1

3.2

Kucnopoconeprxaiye opraHn4eckiue CoeIMHEHNs

[IpenenpHBIE OAHOATOMHBIE CHUPTHL. METAaHOT W STaHON: CTPOCHHUE, (PU3MYECKHEe M XHUMHYECKUE
CBOIicTBa (peakiuu C aKTUBHBIMH METaJUlaMH, TaJOreHOBOJOPOJaMHU, TOpEHHUE), MPUMEHEHUE.
Bonoponubsie cBA3M MEXIy MOJIEKyJaMHu COUPTOB. JleiicTBME MeTaHOla W 3TaHOJa Ha OpraHu3M
yenoBeKka. MHOroaTOMHbIE CHHPTHL. OTHICGHTIIMKOIb W TJIHMLIEPUH: CTpoeHHe, (GU3NYECKue u
XUMHUYECKHE CBOWCTBA (B3aMMOJCUCTBUE CO IIEIOYHBIMU METaUIAMH, KadeCTBEHHAs peaKius Ha
MHOTOaTOMHBIE CHUpTHI). JlelicTBue Ha opraHu3Mm 4yenoBeka. llpuMeHeHue riMIepuHA U
STUIICHTIIUKOJIIS

@eHoNI: CTPOEHHE MOJICKYNbI, (HU3UYECKHE W XHUMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penona

3.3

AJ'IB,I[GFI/I,I(H U KCTOHBEI. q)OpMaJ'ILI[eFI/II[, alcCTaJIbACTU/: CTPOCHUC, @HSHHGCKI/IC Hn XHUMHYCCKHUC
CBOMCTBaA (peaKHI/II/I OKHCJIICHHSA HW BOCCTAHOBJICHHSA, KadCCTBCHHBIC peaKHI/II/I), MNOJIYy4YCHUC U
IMPUMCHCHHC

3.4

3.5

3.6

4.1

OHOOCHOBHBIE Tpe/ieNbHble KapOOHOBbIE KUCIOTh. MypaBbUHAsE U YKCYCHasi KUCJIOTBI: CTPOEHHUE,
¢du3nUecKre 1 XUMUIECKUE CBOMCTBA (CBOWCTBA, OOIIME IS KJIacca KUCIOT, Peaklus dTepru(uKamnmn),
nojlyueHue M npuMeHeHue. CTeapuHOBass M OJIEHMHOBAs KHCIOTBHI KaK IPEICTaBUTENIN BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JIEHCTBUE

Crnoxnble 3(QUpbl KaK HPOM3BOJIHBIE KapOOHOBBIX KHUCJIOT. ['MaAponu3 cloXHbIX 3¢upos. XKupsl.
I'mpponns xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

VYrieBonpl: cocTaB, KiaccHUUKAIUs YIriIeBOJoB (MOHO-, JHU- W Toiucaxapuiabl). [nokoza —
IPOCTEHIINKA MOHOCaXapu: OCOOEHHOCTH CTPOEHHUSI MOJIEKYJIbI, (PU3NUECKUEe U XMMUYECKHE CBOMCTBA
(B3aumoneiictBue ¢ runpokcunom meau (1), okucnenne ammuauyHeiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJIEHHE, OpOXKEHHE TIIIOKO3bl), HAXOXKAEHUE B MPUPOJIE, TPUMEHEHUE, OUOJIOrHYEecKas poib.
®otocuHTe3. OpyKTO3a KaK M30MEp IIIIOKO3bl. Kpaxman v 1emnono3a Kak NpUPOIHBIE MOTUMEPHI.
CrpoeHne kpaxmaia M LeUT0i03bl. Dusnyeckre M XUMHUYECKHE CBOMCTBA Kpaxmaia (THApOIu3,
KauCCTBCHHAsA pCaKuus C I/IOI[OM)

A30TCcoaepKaIe OPraHUYECKUE COSTMHEHUS

AMHWHOKHMCIOTHI KaK aM(bOTepHI)Ie OpTraHU4Y€CKUC COCIAUHCHMUA. du3nueckue U XUMHYISCKHE CBOMCTBA
AMHUHOKHUCIIOT (Ha ImpumMepe PJIHLII/IHa). buonorndyeckoe 3HaueHHEe aMHUHOKHCIOT. HGHTI/L[[BI

4.2

benku kak mpHpOAHBIE BBICOKOMOJEKYISpHBbIC coenuHeHus. [lepBuuHas, BTOpUYHAS W TpPETHUYHAS
CTPYKTypa OelTKOB. XUMHUYECKUE CBOWCTBA OCIIKOB: THIPOJIH3, JICHATYpAIHs, KaueCTBEHHBIC PEaKInu
Ha OeKu

BBICOKOMOJ'ICKy.HSIpHBIC COCAMHCHU A

5.1

5.2

OCHOBHBIE TOHSTUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED, MOJMMEpP, CTPYKTYpPHOE
3BE€HO, CTENEHb NOJIMMEpU3AluU, CpPEeAHsss MoJIeKysipHas wmacca. (OCHOBHBIE METOJIbI CHUHTE3a
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN — TOJIMMEPHU3AIUS U MMOJTMKOHACHCALIHS

DKCIEepUMEHTAIbHBIE METOJbI M3yYEHHUs BEIIECTB U WX TPEBPAIICHUN: O3HAKOMJICHHE C 0Opa3iamMu

IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKoB. [lonydeHre CHHTETUUECKOTO KayuyKa
U PE3UHBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJePKAHUS

1

TeopeTnyeckre OCHOBbI XUMUU




11

1.2

1.3

14

XUMHYECKUH 3neMeHT. AToM. Sapo aroma, W30TOMBI. DJIEKTPOHHAS O00JI0YKA. DHEPreTUYECKHE
YPOBHH, TOAYPOBHU. ATOMHBIC opOuTanu, s-, P-, d-amemeHThl. OCOOGHHOCTH paclpeeieHuUs
AJNIEKTPOHOB MO OpOHUTaIsIM B aTOMax »JJIEMEHTOB TEpPBBIX YETHIPEX MEPHOJOB. IJIEKTPOHHAA
KOH(HTryparus aTOMOB

[lepuoanueckuii 3axkoH u Ilepuoauueckas cucrtema xumudeckux snemeHToB .M. MenneneeBa. CBs3b
nepuoueckoro 3akoHa u Ilepumoandeckoi cucrembl xumuueckux snemeHToB .M. Menneneesa ¢
COBPEMEHHOM TeOopHel CTPOEHUsS] aTOMOB. 3aKOHOMEPHOCTH M3MEHEHMSI CBOWCTB XHUMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB MO TpylaM M MepuojiaM. 3HayeHHe
MEPUOIMYECKOr0 3aKOHA B PA3BUTHH HAYKH

CrpoeHue BemiecTBa. XUMHUYECKasl CBSA3b. Buabl XMMHUECKON CBsI3U (KOBAJIECHTHAs HEIOJIApHAs U
NOJISIpHAs, WOHHAs, MeTajuindeckas). VoHbI: KaTHOHbI M aHMOHBL. MexaHU3Mbl 00pa3oBaHUs
KOBaJICHTHOM XMMUYECKOM CBsI3U (OOMEHHBIN U JOHOPHO-AaKLIENTOPHBIN). BomopoaHast cBsi3b

BanenTHOCTSE. BJ'ICKTpOOTpI/II_IaTeHBHOCTB. CreneHp OKUCIICHUS

1.5

1.6

1.7

1.8
1.9

BemecTBa MONEKYJIIPHOrO M HEMOJEKYJISIPHOIO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTBA.
Tunsl KpUCTAIUIMUECKUX pEIIETOK. 3aBUCHMOCTbh CBOMCTBA BEIECTB OT THUIA KPUCTAIIMYECKON
pewérku. [Tonsatne o nucnepcHeIXx cucreMax. VICTUHHBIE M KOJJIOMJHBIE pacTBOpHL. MaccoBas 10
BEILICCTBA B paCTBOPE

Knaccudukanus Heopranndecknx coenHeHni. HoMeHkIaTypa HeopraHn4ecKux BEIIECTB

Xumunyeckas peakuud. Knaccuduxanuss XMMUYECKMX PEAKIMM B HEOPraHUYECKOM M OpPraHUYEcKOM
XUMHMH. 33aKOH COXPaHEHHUS MacChl BEUIECTB, 3aKOH COXPAaHEHUS M IIPEBPAIICHUS DHEPIUM IIPH
XUMHUYECKHUX PEAKLUIX

CKOpoCTh peaknuu, e€ 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

O6parumbie peaknuu. XUMUYECKOe paBHOBecre. DaKTOPHI, BIMSIONIME HA COCTOSHHUE XHUMHYECKOTO
paBHoBecus. [Ipunnun Jle [latense

1.10

Onexrponutnyeckas auccounanuss. CunbHble U ciadble 21eKTpoiauThl. Cpena BOAHBIX PacTBOPOB
BEIIECTB: KUCJIas, HeUTpaibHas, 1enodHas. Peakunuu noHHoro ooMeHa

1.11

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pC€aKuuun

HeopraHquCKaﬂ XUMUA

2.1

Hemeramnsl. Ilonoxenne HemeraiuioB B llepmomamueckoin cucreme XuMHuueckux dieMmeHToB J[.U.
MenneneeBa U 0cOOEHHOCTH CTpoeHUs aroMoB. dusnueckue CBOWCTBa HEMETAIOB. AJIIOTPONHUS
HEMeTaIlJIOB (Ha MpUMepe KUCIOpoaa, cepsbl, pochopa u yrieposa)

2.2

XUMHUECKHEe CBOWCTBA Ba)KHEHIIMX HEMETAJIOB (TaJloreHOB, Cephl, a3oTa, (ocdopa, yriepona u
KpEMHUSI) U UX COECIUHEHHH (OKCHIOB, KUCIOPOACOAEpPX AIIUX KUCIOT, BOAOPOIHBIX COEAMHEHUM).
IIpuMeHeHNnEe BaXKHENIINX HEMETAIOB U UX COCIUHEHHUH

2.3

2.4

2.5

3.1

Merautel.  Ilonoxxkenne wMetammoB B llepuogmyeckoil cucrteMe XuMuU4eckux 3yemeHTtoB [[.M.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI JIEKTPOHHBIX 000JI0UeK aTOMOB MeTaiioB. Obmue pusndeckue
cBoiicTBa MeTa/uIoB. CIUTaBhI METAJIIIOB. DJIEKTPOXUMUUYECKHUH PSJT HATIPSKEHUN METANIOB
XUMHYECKHE CBOWCTBA BAKHEUIIUX METAJUIOB (HATpUid, Kajdui, KaJIbIMA, MAarHUM, aTFOMUHUN, [TUHK,
XpoM, JKene30, Melb) W uX coeauHeHwil. OOmme crmocoObl MoiaydeHus MeTaioB. [IpumeHeHue
METaJUIOB B OBITY M TEXHUKE

['eneTnueckas cBsI3b HEOPTAHUYECKUX BEIIECTB, MPUHAICKAIINX K PA3JIMYHBIM KJIaccam

XuMus 1 )KU3Hb

Ponp xumum B obecrieyeHUH 3KOJIOTMYECKON, SHEPreTHYeCKoW M MUIEBOI 0e30MacHOCTH, pa3BUTHU
MeauUUHBL. [IoHATHE 0 HayYHBIX METOJAX MO3HAHUS BEILECTB U XUMUUECKUX PEaKLIUN

3.2

[IpencraBnenus 06 oOLIMX HAyYHBIX NMPUHIMIAX MPOMBIIUIEHHOTO MOJYYeHUs BaXXHEWUIIMX BEIIECTB.
YenoBek B MUpE BEIIECTB M MAaTEPHAJIOB: Ba)KHEHININE CTPOUTENbHBIE MaTepUalbl, KOHCTPYKIIHOHHBIE
MaTepHalibl, KPackH, CTEKJI0, KepaMUKa, MaTepUabl JJs AJIEKTPOHUKH, HAHOMAaTepUallbl, OpraHUYEeCKHe
Y MUHEpaJIbHbIE Y100peHHS

3.3

XuMHUsL U 310pOBbE YEIIOBEKA: IIpaBUjIa HCIIOIb30BAHMS JICKAPCTBEHHBIX IIPENApaToB, IIPaBUIIA
0€301MMacHOT0 HCIOIb30BaHMSI IPENnapaToB ObITOBOM XMMHUHU B IOBCEIHEBHOM JKU3HU

7.

ITPOBEPAEMBIE HA EI'D IO XUMWHN TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA3OBATEJIbHON ITPOT'PAMMBI CPEJHET'O OBIIEI'O OBPA3OBAHUS




Kon mposge-
psieMoro
TpeboBaHUs

ITpoBepsieMbie TpeOOBaHUS K MPEAMETHBIM pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM
MPOTpaMMBbI CpETHEro 001IIeTr0 00pa3oBaHUs

1

Brnanenue cucremMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:
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OCHOBOIIOJIATAIONIME TOHATHUS (XMMHYECKHIA AJIEMEHT, aTOM, HM30TOIIbI, AJIEKTPOHHAs 000JI0YKa
atoma, s-, P-, d-3JIEKTPOHHBIC OpOHMTAIM aTOMOB, OCHOBHOE M BO30YXX/IEHHOE COCTOSHHE aToMa,
WOH, MOJICKYJa, BAJICHTHOCTb, 3JICKTPOOTPULIATEIILHOCTh, CTEIICHb OKUCIICHHSI, XUMHYECKasl CBSI3b (

O- y T-CBA3b | kpaTHble cBA3M), THOPHAN3AINS ATOMHBIX OpOUTasIeH, KpHCTAINUECKas peleT-
Ka, MOJIb, MOJIAPHAS Macca, MOJIAPHBEIN 00beM, MOJIApHAsS KOHLEHTPALHs, PacTBOPh! (UCTUHHEIE,
JUCIIEPCHBIE CUCTEMbI), KPHCTAIOTHIPATHI, YIIIEpOAHbI cKeleT, (pyHKIMOHAIbHAS TPYIa, pa-
JUKall, ©30MepHI, CTPYKTypHas (GopMyiia, u30MepHs (CTPYKTypHas, reoMeTpuyeckas (IUc-, TpaH-
CH30MepHs), FOMOJIOIUYECKHi Psijl, TOMOJIOTH, YITIEBOAOPOBI, KHCIOPO- U a30TCOJEpKaLIUe CO-
eJMHEHHs, OMOJOIMYECKH AaKTUBHBIE BEIIECTBA (YIJEBOJbI, KUPHI, OEIKH), MOHOMEp, HOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOIIEKYISPHbIE COEIMHEHHs, KPEKUHT, PUMOPMUHT, THUIIBI XUMMYE-
CKHUX peaKiuil (OKUCIUTENLHO-BOCCTAHOBUTELHBIE, K30~ U HIOTEPMUUECKHE, PEAKIIUM HOHHOTO
oOMeHa, TOMO- U TeTeporeHHbIE, 00paTUMble U HEOOpaTHMBIE), PACTBOP, SIEKTPOIMTHI, HedJIeK-
TPOIMTHI, DNEKTPOIUTUYECKAs JUCCOLHALMS, CTENEeHb IMCCOLUAIUM, OKHCIUTENb, BOCCTAHOBH-
Tellb, HIEKTPOIIN3, CKOPOCTh XMMUUYECKOH PeaKIuK, XUMUYECKOE PaBHOBECHE)

1.2

TEOPHUH U 3aKOHBI (TEOPHsI XMMUYECKOTO CTPOCHUsI opraHuyeckux BeuiecTB A.M. bytieposa, Teo-
pus IEKTPONMTHYECKON aucconnanuu, llepuonnyecknii 3akon .M. Menneneesa, 3aKk0H coxpa-
HEHMsI MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XMMUHU, MUPOBO33pPEHUYECKHE 3HAHUS, JIe-
JKalmuye B OCHOBC NOHHUMAHUS NPUYINMHHOCTU U CUCTECMHOCTU XUMHNYCCKUX ﬂBHeHHﬁ, COBpPCMCHHBIC
IIPEJCTABICHUS O CTPOCHUH BEIECTBA HA aTOMHOM, MOJIEKYJIIPHOM U Ha/IMOJIEKYJIIPHOM YPOBHSIX

1.3

MNpEACTABJICHUA O MCXaHHU3MAX XUMHYCCKUX peaKIII/If/'I, TEPMOAUHAMHUYCCKUX U KMHCTUYCCKHUX 3a-
KOHOMCPHOCTSX UX IIPOTCKAHHA, O XUMHUUYCCKOM PAaBHOBCCHUH, JUCIICPCHBIX CUCTEMAX
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q)aKTOJ'IOFI/I‘leCKI/IC CBCACHHUA O CBOﬁCTBaX, COCTaBC, IOJYUYCHUHN H 0€30IacHOM HCIIOJIb30BAaHUH
BayKHEHIITHX HCOPTraHNYCCKUX U OPraHUYCCKHUX BCHICCTB B 6BITy n HpaKTI/I‘IeCKOﬁ JACATCIIBHOCTH
YCJI0OBCKa

1.5

oOuirie HayyHble MPUHIMIIBI XUMUYECKOTO MPOU3BOJICTBA (HA IpUMEpe MPOU3BOACTBA CEPHON KHU-
CJIOTBI, aMMHaKa, METaHoJ1a, epepaboTKH He(PTH)

ChopmupoBaHHOCTH YMEHUI BBISBISTH:

2.1

XapaKTepHbIC NMPU3HAKA U B3aMMOCBS3b U3YUYCHHBIX ITOHATUHU, IPUMEHATH COOTBETCTBYIOIIUE I10-
HATHS NIPA ONIMCAHUU CTPOCHHUSI U CBOWCTB HEOPIaHMYECKUX M OPTaHMYECKHX BELIECTB U UX Ipe-
BpalleHUN

2.2

B3aMMOCBSI3b XUMHUYCCKUX 3HAHUM C IMOHATHUIMH U MpEACTABJICHUAMU APYTHUX MMPEAMCTOB JJIA 00-
JIee OCO3HAHHOTO IIOHMMAaHUS ¥ O0BSICHCHUS CYIIHOCTHU MATCPUAJIBHOT'O CANHCTBA MUPaA

C(l)OpMPIpOBaHHOCTB YMEHH UCITOJIB30BATh!:

3.1

HAMMEHOBAHUS XUMUYECKUX COCIMHEHUN MEXIYHAPOIHOTO COK3a TEOPETUYECKON U MPUKIATHON
XMMHH U TPUBUAJIbHBIE HA3BaHMS BELIECTB, OTHOCSIIIUXCSA K U3YYEHHBIM KJIACCAM OPraHUYECKUX U
HEOPraHWYECKUX COCTMHEHUN

3.2

XUMHUYECKYI0 CUMBOJIMKY JJIsi COCTaBICHUSI (POPMYJ HEOPTaHUYECKUX BEILECTB, MOJIEKYJISAPHBIX U
CTPYKTYPHBIX (Pa3BEpHYTHIX, COKPAILICHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEILIECTB

CdopMupoBaHHOCTH YMEHHUS KIACCU(DUITMPOBATD:

4.1

HCOPraHNYCCKUC BCIICCTBA, CAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(i)I/IKa-
UKW U3YYaCMbIX XUMHYCCKUX 00BEKTOB

4.2

OpraHMYEeCcKHe BEUIECTBA, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHUS M KPUTEPHUH JJIsl KJIacCUPUKALIUN
M3Yy4aeMbIX XUMHUYECKIX OOBEKTOB

4.3

M0 Pa3IMYHBIM NMPU3HAKaM (YUCIIy U COCTAaBY PearupyroluX BEIIECTB, TEMI0BOMY 3 (heKTy peax-
LIMU, U3MEHEHHIO CTENEHEe OKHCIEHMSI FJIEMEHTOB, 00OpPaTUMOCTH PEAKIMH, YJaCTHIO KaTalln3aTo-

pa)

ChopMuUpOBaHHOCTb YMEHHUS XapaKTEpU30BaTh 3JEKTPOHHOE CTPOECHUE aTOMOB (B OCHOBHOM MU
BO30YXJICHHOM COCTOSIHUHM) U MOHOB XMMHYECKHX 3JeMeHTOB 1 - 4 mepuonos Ilepuonnueckoit




cucrembl J[.M. MeHneneeBa ¥ WX BaJCHTHBIC BO3MOXKHOCTH, HCIOJB3ys MOHATUS S-, P-, d-
AJICKTPOHHBIC OPOUTAIIH, SHEPTETHUYECKUE YPOBHHU

CdhopmupoBaHHOCT YMEHHUSI OOBSACHATH 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHX dJIe-
MEHTOB U 00pa3yeMbIX UMM COEIMHEHUH 10 MEePUOAaM U TpyIIam

ChopmupoBaHHOCTh YMEHHSI COCTaBISITh YPAaBHEHUS XHMMHUYECKUX PEaKLUUd U PacKpbIBaTh HX
CYLIHOCTb:

7.1

OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUl MOCPEICTBOM COCTaBJICHMS 3JEKTPOHHOro OanaHca
3TUX peaKui

7.2

YpaBHCHUA peaKL[I/If/’I PAa3JIMYHBIX THIIOB; IMOJIHBIC W COKPAIICHHBIC YPABHCHUA peaKum”I HOHHOTO
06M€Ha, YUUTBIBaA yCJIOBH:, ITPH KOTOPBIX 3TH PCAKIIUH UAYT JO KOHIIA

7.3

peaKkuii THAPOIN3a, peakuid KOMIIJIEKCOOOpa30BaHus (Ha IpUMepe THAPOKCOKOMILIEKCOB IIUHKA
U QJIFOMHUHUS)

CdopmupoBaHHOCTH YMEHHUS MTOATBEPKIATh:

8.1

Ha KOHKPETHBIX NPUMEpPAX XapakTep 3aBUCHMOCTH PEAKIMOHHOH CIIOCOOHOCTH OPraHHMYECKHUX CO-
eZIMHEHHi OT KPaTHOCTH M Tura kopaneHTHO# cBs3u (O~ u T-CBA3W ) psapmuoro Bnmsnus aro-
MOB U IPYHIl aTOMOB B MOJIEKyJaX, a TaK:kKe OT 0COOEHHOCTeH peaan3aluy pa3InyHbIX MEXaHMU3-
MOB HPOTEKAHUS PEAKIIUI

8.2

XapaKTEepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMU U 3aMUCSIMHU
ypaBHEHUN XUMHUYECKUX peaKInui

CdopmupoBaHHOCTh YMEHHUS XapaKTEPU30BaTh COCTAB M Ba)KHEHIINe CBOWCTBA BEILIECTB, MPUHA/I-
JeXAIMX K OMPEIeJICHHBIM KJlaccaM W T'PYIIaM COEIWHEHUM (IIPOCThIC BEIIECTBA, OKCHUJbI, THI-
POKCHJIBI, COJH; YIIIEBOAOPObI, MIPOCThIE d(DUPBI, COUPTHI, PEHONIBI, alIbICTU/IBI, KETOHBI, KapOo-
HOBBIC KHCIIOTHI, CJIOKHBIC 3(UPBI, JKUPBI, YTIICBOIbI, aMUHBI, aMHTHOKHCIIOTHI, OCITKH )
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C(bOpMI/IpOBaHHOCTb YMCHUA NPOBOAUTH PACUCTHI 10 XUMUYCCKHUM (1)OpMy.]'IaM U YpaBHCHUAM XU-
MHYCCKHX peaKHI/IfI C UCIIOJIB30BaHHUEM (1)I/I3I/IT-IGCKI/IX BCJINYHUH:

10.1

Macchl (00beMa, KOJIMYECTBA BEIISCTBA) MPOJIYKTa PEAKIUH, €CIM OJHO U3 UCXOJHBIX BEIIECTB Ja-
HO B BHUJIE PACTBOpaA C OIpEeJIeIEHHOW MacCOBOM J10JIel paCTBOPEHHOI'O BEIIECTBA MM JTAHO B M3-
ObITKE (MMEET MPUMECH )

10.2

MacCOBO# WJIH 00bEMHOI A0JI1, BbIXOJa IPOAYKTAa peaKnuun

10.3

TEIUIOBOr0 AP deKTa peakuui

10.4

00BEMHBIX OTHOILICHHI T'a30B

10.5

M0 HAXOXJACHUIO XUMUYECKON (hOPMYJIIBI BEIIECTBA

11

Bianenue cucremoi 3HaHMI 0 METOAAX HAYYHOTO IMO3HAHUS SIBICHUM MTPUPO/BI, UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HAyKax W YMEHHUE IIPUMEHATHh OTU 3HAHUS IIPU DKCIIEPUMEHTAIIBHOM UCCIIEI0BAHUU
BELIECTB U JUIsl OOBSCHEHUS XMMUYECKUX SIBJICHHM, UMEIOIIUX MECTO B MPUPOJE, MPaKTHUUECKOM
JEeATEIbHOCTH YEJI0BEKA U B IIOBCETHEBHOU KU3HU

12

CdopMUpOBaHHOCTH YMEHHUSI TPUMEHSATDH (HCTIOJB30BaTh) 3HAHUS O COCTABE U CBOMCTBAX BEIIECTB
JUTSL SKCIIEPUMEHTAIBHOW MTPOBEPKU TUIIOTE3 OTHOCUTENIBHO 3aKOHOMEPHOCTEHN MPOTEKaHUSI XUMHU-
YECKUX PEAKIU W MPOTHO3UPOBAHMS BO3MOKHOCTEH UX OCYIIECTBICHUS, CHCTEMHBIC XUMUUECKHE
3HAHUSA JIsI OOBSICHEHUS U TPOTHO3UPOBAHHUS SIBJICHUN, UMEIOIINX €CTECTBEHHOHAYYHYIO IPUPOLY;
JUTSI IPUHSITHS TPAMOTHBIX PEIICHUH MPOOJIeM B CUTYAIUsX, CBI3aHHBIX C XUMHEH

13

CdopmupoBaHHOCTh YMEHHS IUIAHUPOBATH U MPOBOJUTH XMMUUYECKUN SKCIIEPUMEHT (IIOJIy4eHUE U
M3y4eHHe CBOMCTB HEOPraHMYECKUX U OPraHWYECKHX BEIIECTB, KAUeCTBEHHBIE PEAKLIUHU YIJIEBOJ0-
POJIOB PA3JIMYHBIX KIACCOB M KHCIOPOACOACPKAIINX OPTaHMYECKUX BEIIECTB, PEIICHHE YKCIEPH-
MEHTAJIbHBIX 3a]1a4 [0 paclio3HaBaHUIO HEOPraHWYECKUX M OPraHMYECKHX BEIECTB) ¢ COOI0IEHU-
€M IpaBuI 0e301acHOro oOpallleHus ¢ BelecTBaMU U J1a00paTOpHBIM 000pyI0BaHuEM; (POpMYIHU-
pOBaTh LETH UCCIIEIOBAHUS; MPEACTABIATE B pa3IMuHON (opMe pe3ysIbTaThl HIKCIIEPUMEHTA, aHa-
JIM3UPOBATH N OUCHUBATH UX JOCTOBCPHOCTH

14

ChopMupOBaHHOCTh YMEHHUSI OCYIIECTBIIATH LI€JICHANIPABICHHBIN MOMCK XUMHUECKOW HH(pOpMaUu
B pPa3jMYHbIX UCTOYHUKAX (HaydHas U ydueOHO-Hay4dHas JUTepaTypa, CpeicTBa MaccoBoil MHGOp-
Maiuu, ceTb IHTepHeT u Apyrue), KpUTUYECKH aHATU3UPOBATh XUMUYECKYI0 HHPOpPMALUIO, TIepe-




pabaThIBaTh €€ M UCIIOJIB30BaTh B COOTBETCTBUH C TIOCTaBJIEHHON ydeOHOMU 3a1aueii

15 CopMUpOBaHHOCTh YMEHHUS MPOTHO3UPOBATH, AHATM3UPOBATh U OLICHUBATh WH(OPMAITUIO C ITO-

3ULUH 9KOJIOTUYECKOH 0€30MMacHOCTH MOCIEACTBUI OBITOBOM M MPOM3BOJICTBEHHON NIEATENBHOCTH
YeJIOBEKa, CBS3aHHOM ¢ IepepabOTKOM BemecTB; c(pOpMUPOBAHHOCTh YMEHHUH OCO3HABAThH OMAac-
HOCTb BO3JICHCTBYS Ha JKMBBIE OPTaHU3MBbI OIIPEICIICHHBIX BELIECTB, IOHMMAas CMBICII ITOKA3aTENs
IPEJeIbHON JOMyCTUMON KOHIIEHTPALMH, U TOSACHATh Ha IPUMEPAX CIOCOObl YMEHbILEHUS U Ipe-
JOTBPALLECHUS UX BPEAHOIO BO3JACHCTBUS HA OPraHNU3M YEJIOBEKa

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA EI'3 110 XUMHUH

Kon |[IpoBepsieMblii 3JIeMEHT COACpKAHUS
1 |Teopernueckue OCHOBBI XUMUH
1.1 |Crpoenue BemiectBa. CoBpeMeHHasi MOJIEIb CTPOCHUS aToMa. PacripesiesieHne 3JIeKTPOHOB 10 IHEPreTH-
yeckuM ypoBHsM. Kiaccupukanus xumudeckux 3neMeHToB. OCOOEHHOCTH CTPOEHUSI DHEPreTUYECKUX
ypOBHEH aToMoB (s-, p-, d-ameMenToB). OCHOBHOE M BO30YXKJICHHOE COCTOSHHS aTOMOB. DIICKTPOHHAS
KoH(uUrypauus aroma. BaneHTHbIE 37IEeKTPOHBI
1.2 |I[lepuoanueckast cuctema xumudeckux snementoB .M. MenneneeBa. ®dusnueckuii cmpicn [lepuoanye-
ckoro 3akona /.M. MenaeneeBa. [IpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U UX CO-
€AMHEHUI IO MepuojiaM U TpymnnaM. 3aKOHOMEPHOCTH B U3MEHEHUHM CBOWCTB IPOCTHIX BEILECTB, BOJIO-
POJIHBIX COETUHEHHM, BBICIINX OKCHUIOB M THAPOKCHIOB
1.3 |BajeHTHOCTh. DNEeKTPOOTPULIATEIbHOCTh. CTENEHb OKUCICHUS
1.4 |Buasl XuMU4eCcKO# CBsI3HM (KOBAJIGHTHAsI, MOHHAS, METAJUTMYECKas, BOJAOPOIHAS) U MEXaHU3MbI €€ 00pa-
30BaHUs. MEXMOJIEKYISIpHbIE B3aUMOJICHCTBUS. BeriecTBa MONEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTpOe-
Hus. TUIbl KPUCTAJUIMUECKUX PEIIETOK. 3aBUCUMOCTh CBOWMCTBA BEILECTB OT THUIIA KPUCTAJUIMYECKOM pe-
HIETKU
1.5 |Xumuueckas peakuus. Kinaccudukamnuss XMuMUYeCKUX peakluii B HEOPraHMYECKOH W OPraHHYeCcKON Xu-
MUU. 3aKOH COXPaHEHUsI MacChl BELIECTB
1.6 |CkopocTh peakIiu, ee 3aBUCUMOCTh OT Pa3InIHBIX (PAKTOPOB
1.7 |TemnuoBsie 3¢ppexTh XuMHUECKUX peakuuil. TepMoXuMuueckue ypaBHEHUs
1.8 |OGparumsle peakiuu. XuMudeckoe paBHoBecue. MakTopsl, BAUSIONIME HA COCTOSIHUE XMMUYECKOTO paB-
HoBecus. [Ipunnun Jle Hlarense
1.9 |DOnexrponutudeckas auccounanus. CuibHble U ciaalOble 31eKTpoiauThl. Cpeaa BOAHBIX PAacTBOPOB Be-
IIECTB: KUCIasi, HelTpanbHasl, menodnasd. CreneHs aucconuanuy. Peakiiny noHHOro oOMeHa
1.10 |I'moponm3 coneit. MonHOE ipou3BeieHue Bobl. Bogopoasrii mokasarens (pH) pactBopa
1.11 |Cnoco0bl BbIpaXeHUS! KOHIIEHTPALMU PACTBOPOB: MACCOBas JI0JIl PACTBOPEHHOI'O BELIECTBA, MOJISPHAs
KOHIeHTpalus. HacbllieHHbIe 1 HeHACBILIEHHBIE PAaCTBOPHI, paCTBOPUMOCTh. KpucTanioruapaTsl
1.12 |OkucnauTenbHO-BOCCTAHOBHUTEIBbHBIE peakiuu. [loBeieHre BelecTB B Cpeiax ¢ pa3HbIM 3HadeHueM pH.
MeTob1 371€KTPOHHOTO OanlaHca
1.13 |DneKTposn3 pacTBOPOB U PACILIABOB COJICH
2  |OcHOBBI HEOPTAHUYECKON XUMHUH
2.1 |Knaccuduxanus HeoOpraHu4ecKux coeJuHeHni. HomeHknaTypa HeopraHMuecKiux BELIeCTB
2.2 |XUMUYECKHE CBOWMCTBA BAXKHEUIIMX METAUIOB (HATPUH, KalWii, KalblMi, MarHui, allOMUHHHA, [HUHK,
XpOM, JKeJe30, Me/lb) U UX coenrHeHui. OO1IHe crnocoObl MOMTyUYeHUsI METAIIIIOB
2.3 |XuMuYecKkue CBOMCTBA BaKHEHMIIMX HEMETAJUIOB (TaJloreHoB, cephl, a30Ta, ¢ocdopa, yriaepoaa u KpeM-
HUS) U UX COEAMHEHUHN (OKCHJIOB, KUCIOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COETUHEHMI)
2.4 |['eHeTnvecKas CBS3b HEOPTAaHUYECKUX BEUIECTB, MPUHAICKAIIUX K PA3IINIHBIM KilaccaM
2.5 |Unentudukanus HeOpraHuyeckux coennHeHui. KauecTBeHHbIE peaklid Ha HEOPraHWYEeCKHUE BEIeCTBa
Y MOHBI
3 |OCHOBBI OPTaHUYECKON XUMHH
3.1 |OcHOBHBIE TOJOXKEHUS TEOPUU XMMHUYECKOTO CTPOEHHs OpraHMyeckux coeauHeHuit A.M. Byrneposa.

VIepoHbIil CKeNeT OpraHMYeckoil MoNeKy bl KparHocTs xuMudeckoii cessu, O u T-CBSI3H g3

sp’-, Sp-ruOpuau3anuu opOuTaneii aToMoB yriaepoja. 3aBUCHMOCTh CBOMCTB BEILECTB OT XMMUYECKOTO




crpoeHust Mosekyn. ['omosoru. I'omonornueckuii psan. Mzomepus u nzoMepsl

3.2

[Tonsitue o pyHKIIMOHANBHOU Tpymiie. OpueHTarMoHHbIC () (PEKTHI 3aMecTUTeNCH

3.3

[Ipencrasienue o kiaccuukanuy opraHMYecKUX BerlecTB. HoMeHKIaTypa opraHMuecKux COeIUHEHH
(cucremaTnyeckasi) U TPUBUAIbHBIC Ha3BaHUS BAXHEHIIMX MPEACTABUTENECH KIACCOB OPraHUYECKUX Be-
HIECTB

3.4

CBoOOTHOpAIMKATHHBIA U MOHHBINA MeXaHu3MbI peakiuu. [lorstue o Hykieodpune u anekrpoduie. [pa-
BIJ10 MapkoBHukoBa. [IpaBuio 3aiinieBa

3.5

AnkaHbl. XMMHUYECKHE CBOMCTBA AJIKAHOB: TAJIOTEHUPOBAHKE, JETHIPUPOBAHUE, TEPMUUYECKOE Pa3iloxKe-
HUE, KPEKHUHT, n3oMepu3aius, ropeane. [lonyuenue ankanoB. [{uknoankansl. Crienindurka CBONCTB IUK-
JIOAJIKAHOB C MAJIBIM pa3MepoM LMKJIA. Peakuny npucoeAMHEHU U paIuKaJIbHOTO 3aMELICHUS

3.6

Ankenbl. XMUMHUYECKHE CBOICTBA: peaKIMK MPUCOECTUHEHUS (TaloreHupOoBaHUE, THAPUPOBAHKE, THIPOTra-
JIOTEHUPOBAHUE, TUAPATAINS ), TOPEHUS, OKUCICHUS U ToauMepu3anuu. [IpoMblnieHHbIe U TabopaTop-
HBIE CIIOCOOBI MOJTyYEHUS AIIKEHOB

3.7

Ankanuenbl. XUMHUYECKHE CBOMCTBA alIKaIMCHOB: PEAKIUU MPUCOCAUHECHUS (TUIPUPOBAHUE, TaJOTEeHU-
poBaHue), ropeHus u noaumepusanuu. [lomyuenmue ankaaueHoB

3.8

AnkuHbl. XMMHYECKHE CBOMCTBA: peaklMH MPUCOENWHEHUs (TaJloreHHpOBaHue, THAPUPOBAHHE, THIpPA-
TaIusl, THIPOTATOTCHUPOBAHNE) KaK CIIOCO0 MOyYEHUS MOJIMMEPOB U IPYTHX MOJIC3HBIX MPOTYKTOB. Pe-
aKIMM 3aMenieHus. 'opeHne aleTuieHa Kak MCTOYHUK BbICOKOTEMIIEPATYPHOTrO INIAMEHHU JUIsl CBapKU U
pe3ku MetasuioB. [IpuMeHeHne aneTuiieHa

3.9

ApeHnbl. XUMHUECKUE CBOMCTBA OEH30I1a: peaKkIMK 3JIEKTPOPUIBLHOIO 3aMeIIEeHuUs], TPUCOESANHEHUS (TH -
pupoBaHue, rajgorenuponanue). Peakius ropenns. OCOOEHHOCTH XUMUYECKUX CBOMCTB Toisryona. [lomy-
yeHue OeHzosia. OcoOEHHOCTH XUMHUYECKUX CBOMCTB ctupona. [lonmumepusanus crupona. CriocoOsl mo-
Jy4eHUs U IPUMEHEHHE apOMaTUUYECKUX YIIIEBOJOPOI0B

3.10

Cruprtsl. [IpenensHbie 0JHOATOMHBIE CIUPTHL. XUMUUYECKHE CBOMCTBA: B3aMMOJICUCTBUE C HATPUEM Kak
Croco0 yCTaHOBJICHHS HAUYMS THAPOKCOTPYIIBI, C TaJOr€HOBOAOPOJAMHU KaK CIOCO0 MOIy4YeHUs pac-
TBOPUTEIICH, BHYTPU- U MEXKMOJICKYJIsipHas neruaparanus. Peakuus ropenus. [lonydenne stanona: pe-
akKIus OPOKEHUS TIIFOKO3bI, THAPATALNS dTHICHA. DTUJICHTIIMKOJb U TJIUIEPUH KaK MPEICTaBUTEIIN Mpe-
JIETTbHBIX MHOTOAQTOMHBIX CITUPTOB

3.11

®eHousl. XuMHUYecKre cBOMCTBA (eHoNa (peakiuyu ¢ HaTpueM, THAPOKCUIOM HaTpus, 6pomom). Tlomyue-
Hue peHona

3.12

Anpaeruapl. XMMUYECKUE CBOICTBA NpPEAENbHBIX aJIbJIETHIOB: THAPUPOBAHUE; KAUECTBEHHBIE PEaKIMU
Ha KapOOHWIIBbHYIO rpynmy (peakius '"cepeOpsHOro 3epkana’, B3aMMOJIEHCTBHE C THIPOKCHIOM MEIH
(IT). ITonyuyenue mpenenbHBIX albJETUOB: OKHCIEHUE CIMPTOB, TUApATAIUs aleTuieHa. ALIETOH Kak
npecTaBUTeNb KeTOHOB. OCOOEHHOCTH PEeaKLMU OKUCIIEHUS alleTOHa

3.13

Kap6oHoBBIE KMCTTOTBI. XUMHUYECKHE CBOMCTBA MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. Oco-
OEHHOCTU XMMHUYECKHX CBOMCTB MypaBbUHOW KHCIOTHL. [lomydyeHue npeaenbHbIX OJJHOOCHOBHBIX Kap0o-
HOBBIX KHMCJIOT: OKHCJICHHE AJIKAHOB, aJIKEHOB, IEPBUYHBIX CIIMPTOB, AJIbJACTUIO0B. Briciine npenenbHbie
U HeTpe/iesIbHble KapOOHOBBIE KUCIIOTHI

3.14

Crnoxuble 3¢upbl ¥ xKUpbl. CrIocOObI MOMYYeHUs CIOXKHBIX 3PupoB. OOPaTUMOCTh peakluu dTepudpuKa-
1uu. [IpuMmeHnenne ciaoXkHbIX 3(UPOB B MUIIEBON U Map(rOMepHON MPOMBIIUIEHHOCTH. KHUPBI KaK CIOXK-
HbIe 3()UPHI MIMIEPUHA U BBICIINX KapOOHOBBIX KUCIOT. XUMHUYECKHE CBOWCTBA KUPOB: I'MJIPUPOBAHUE,
okucienue. ['uaponus, Ui oMbUIEHHE, )KUPOB KaK COCO0 MPOMBIIUIEHHOTO MOJYYEHUS COJNEH BBICHINX

Kap6oHOBBIX KucnoT. MBIIA Kak cou BHICIINX KapGOHOBBIX KHCIOT

3.15

XUMHUYECKUE CBOMCTBA TJIIOKO3bI: PEAKIUU C YYACTHUEM CIUPTOBBIX U AIbJECTHUAHOU TPYII U MOJIOYHO-
kucioe Opoxenue. [I[pumeHeHne TIIOKO3bI, €€ 3HaU€HUE B KU3HEAESITENIbHOCTH opranusma. Jlucaxapu-
JIbl: caxapo3a, MaibTo3a. BoccTaHaBnuBarone 1 HEBOCCTaHABIMBAIOIINE AMcaxapuasl. [ 'uaponus nuca-
xapuoB. Ilomucaxapuael: Kpaxmai, riaukoreH. CTpoeHne MakpoMOJeKyJsl Kpaxmala, TJIMKOreHa U 1eJl-
mono3bl. Gusnyeckre CBOKWCTBA KpaxMalia U LEJUII0JI03bl. XMMUYECKHE CBOMCTBA Kpaxmalia: TUAPOIIU3,
KayeCTBEHHasl peakiusi ¢ MoJ0M. XUMHUYECKHE CBOWCTBA LIEJUIIOJIO3bI: TUIPOJIN3, MOJydyeHue 3(upoB
1esuTo036l. [ToHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK)

3.16

AMUHBI. AMUHBI KaK OpraHMYECKHE OCHOBAHUS: PEaKLUU C BOJOH, KUCIOTAMH, PEaKLHsl FOpeHUs. AHU-
JIMH KaK IPEJICTaBUTENIb APOMATUYECKUX aMUHOB. XMMHYECKHE CBOMCTBA aHWIMHA: B3aHMOJCHUCTBHE C




KHCJIOTaMU, OpOMHOM BOZIOH, okucieHue. [lonydenne aMMHOB aKWJIMPOBAHUEM aMMHaKa U BOCCTaHOB-
JICHMEM HHUTPOIIPOU3BOJHBIX YIIIEBOAOPOOB

3.17 |AMUHOKHCIOTHI W O€iKH. AMHHOKHCIOTHI Kak aMQOTepHbIe OpraHuveckue coeanHeHus. OCHOBHBIC
aMHHOKHUCIIOTBI, 0Opa3yromue Oenky. XUuMHUUECKHUe CBOMCTBA OJIKOB: TMIPONIN3, JEHATypalus, KauecT-
BEHHbIE (I[BETHBIC) PEAKIIUU Ha OCNIKU

3.18 |CtpoeHue u CTpyKTypa MOJUMEPOB. 3aBUCHMOCTb CBOMCTB MOJHMMEPOB OT CTPOEHHS MOJieKyiln. OCHOB-
Hbl€ CIIOCOOBI MOJYYEHHUS BBICOKOMOJIEKYJSIPHBIX COCAMHEHUI: peaklUy MOJUMEPU3aLHUHU U TOJIMKOH-
nencanuu. Knaccudukanus BoIokoH

3.19 |Upentudukanus opraHM4ecKUX COEAMHEHUH. PelieHne sKcriepyMMEHTANbHBIX 33734 Ha PaclO3HABAHUE
OpPraHUYECKUX BEIIECTB

3.20 |['enernyeckas CBSA3b MEXIY KJIacCaMH OPraHMYECKUX COCAMHEHUM

4 | XuMus U KU3Hb

4.1 (Xumus B nosceAHeBHOM xwu3HU. IIpaBuna Ge3omacHoil paboThI ¢ €IKMMHU, TOPIOYMMU M TOKCHUYHBIMH
BEIIIECTBAMH, CPEACTBAMU OBITOBOW XMMUHU

4.2 |Xumwus U 370poBbe. XUMHS B MEAWIMHE. XUMHUS U CEITBCKOE XO3SMCTBO. XUMUS B MPOMBIIUICHHOCTH.
XUMUS ¥ 3HEpreTUKa: MPUPOIHBIA U MONYTHBIA HEPTSIHOM rasbl, UX COCTaB U ucnojib3oBaHue. CocraB
He(TU U ee nepepaboTka (IpUPOJHbIE HCTOUYHUKHU YIJIEBOJOPO/IOB)

4.3 (Xumus 1 3Kosorus. XMMHUYECKOe 3arps3HEHUE OKpYXKarollel cpebl U ero nocieactus. OxpaHa ruapo-
cdepsl, mouBkl, aTMOchepsl, (GIOPsl U (ayHBl OT XUMUYECKOTO 3arpsisHeHus. [IpobiieMa OTX0I0B | IMO-
OOYHBIX IPOAYKTOB. AJIbTepHATUBHbBIE HCTOYHUKH SHEPIUU

4.4 |OO0uwme npencTaBleHUs] O MPOMBIIIJIEHHBIX CIOCO0aX MOJIY4YEeHUs XMMUYECKHUX BELIECTB (Ha MpHUMepe
IIPOM3BOJICTBA aMMHUaKa, CEpHOW KHUCIOThI). YepHas u uBeTHas mertauryprus. CTEKIO M CHIMKATHas
HIPOMBIIIICHHOCTb. [IpoMbliieHHas opranuyeckas XuMusi. CoIpbe A1 OpraHMyecKol MPOMBIIITIECHHOCTH

5 |Tumsl pacueTHBIX 3a7a4

5.1 |Pacuersl Macchl BeliecTBa WM 00beMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00beMY
OJIHOTO U3 YYaCTBYIOILMX B PEAKIIUU BEILECTB

5.2 |Pacuersl TerioBoro 3(exra peaxKium

5.3 |PacueTpl 0ObEMHBIX OTHOIICHUH ra30B NMPH XUMUYECKUX PEaKIUIX

5.4 |Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIM OJHO M3 BELIECTB JAHO B
M30bITKE (MMEET TPUMECH )

5.5 |Pacuetsl MaccoBO# MM 00BEMHOM 10U BBIX0/1a IPOAYKTA PEAKIIMH OT TEOPETUUYECKU BO3MOKHOTO

5.6 |Pacuetsl Macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOJIYKTa pEaKIMH, €CIM OHO U3 BELIECTB JJaHO B BU-
JIe pacTBOpa ¢ ONPEAECICHHON MAaCCOBOM J0JIel paCTBOPEHHOI'0 BEILIECTBA

5.7 |Pacuersl ¢ Hcnonb30BaHUEM MOHATHH "MaccoBas fois", "MoJsipHast KOHLeHTpauus'", "pacTBOpUMOCTh"

5.8 |HaxoxxaeHue MOJeKyIsIpHOM (pOpMyIIbl OpraHUYECKOro BEIIECTBA MO €ro INIOTHOCTH U MacCOBBIM JIOJISIM

3JICMCHTOB, BXOAAIIUX B €0 COCTAaB, WX IO MPOAYKTAM CropaHud

Onepatop 340 000 "KomnaHus "TeHzop" ——

JOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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