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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamMmma 1o XMMUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHOoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
benepanbHOI o0OpazoBaTenbHON MIPOTPaMMBI CpeIHero o01ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM cranaapre COO, c¢ yuérom KoHuenuuu mpernogaBaHus
y4eOHOro mnpeameTa «XHUMHs» B 00pa3oBaTelIbHBIX Opranuzanusx Poccuiickoi
denepaniy, peaTU3yIOMUX OCHOBHBIE O00pa30BaTENbHBIC TMPOTPAMMBI, W
OCHOBHBIX TOJIOKeHU «CTparernn pa3BuTus BocnuTtaHus B Poccuiickoit
Odeneparuu Ha niepuoa 10 2025 roga» (Pacmopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMus Ha ypOBHE YTIYyOJEHHOTO HU3Y4YEHHUSI 3aHUMAeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTo oOpa3oBaHusi ywamuxcsi 10-11  kmaccos.
N3yuenue mnpeamera, pealM3yeMoe B YCIOBUAX JU(PEepeHInpOBAHHOTO,
npouibHOrO O0OyYeHHs, MPHU3BAHO OOECHEUYUTh O0O0IIE00Pa30BATEIBHYIO U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJanTalid UX K ObICTPO MEHSIONIUMCS YCIOBUSIM KU3HHU B COIUYME, a TAKXKE IS
MPOJIOJIKEHU OOYUEHHS B OpraHU3aluiax MpodecCUOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJSIETCS OJJHON M3 NPUOPUTETHBIX AUCIUIIINH.

B mporpaMme 1o XMMHHM Ha3HaY€HUE MOpeaMeTa «XHUMHS» [OIy4daeT
NOAPOOHYI0  WHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOTMOJATarOIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH IIeJieH, coaep KaHus,
pe3yJbTaToB OOy4YeHUs M TPeOOBaHUW K YPOBHIO TMOJATOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUU QYHKIINH:

e THPOPMALIMOHHO-METOJIMYECKAsl, peau3alusi KOTOpod  oOecrneynuBaeT
MOJIyYE€HUE TMPEJCTABICHUS O LEJAX, COJACpPKaHUM, OOIIeH cTparerun oO0ydeHHs,
BOCIIMUTAHUSI M Pa3BUTUA OOYYaIOIIMXCS CPEACTBAMH MpeaMeTa, M3y4yaeMoro B
pamMKax KOHKPETHOTO TIpoduIis;

e OpraHU3alMOHHO-TUIAHUPYIOIIAsl, KOTOpasi MPEAyCMaTPUBAET OMPEICIICHUE:
MPUHIUAIIOB CTPYKTYPUPOBAHUS W TMOCIEJOBATEIbHOCTU W3y4YEHUsI Y4eOHOTO
MaTepuasia, KOJUYECTBEHHBIX U KAYECTBEHHBIX €ro XapaKTEPHUCTHK; MOAXOI0B K
(bOpMHUPOBAHUIO COAEPIKATETLHON OCHOBBI KOHTPOJISI U OIIEHKH 00pa30BaTEIIbHBIX
JOCTIDKCHUM O0YydYaroIMuXCs B PaMKax WUTOTOBOM aTTeCTaluu B (opMe €IUHOTO
roCcyJIapCTBEHHOTO HK3aMEHa MO XUMHH.

[Iporpamma aJist yriryOJa€HHOTO U3yYEHUSI XUMUU:
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e YCTaHaBIMBAeT MHBAPUAHTHOE MPEAMETHOE COJIepKaHue, 00s3aTeNIbHOE AJIs
U3YyYCHHS B paMKax OTIENbHBIX Mpoduieil, mpemxycMaTpuBaeT pacrpeneieHuie u
CTPYKTYPUPOBAaHHE  €ro IO  KJaccaM, OCHOBHBIM  COAEpKaTeIbHbIM
JUHUSM/pasziesiaM Kypca;

e JAET MPUMEPHOE pacrpesiesieHue yueOHOr0 BpeMEeHH, PEKOMEHIYEeMOro st
U3YYEHHUS OTEIBHBIX TEM;

e MpEUIaraeT NPHUMEPHYIO IOCJIENOBATEIbHOCTh HM3YYEHHS  Yy4eOHOro
Marepuaia C Yy4€TOM JIOTUKM TIOCTPOEHUS Kypca, BHYTPUIPEIAMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOAMYECKYIO MHTEPIIPETAIMIO 1IeJIeH U 3a/1a4 U3yUYeHUs MpeaMeTa Ha
yIrayO0aEHHOM YPOBHE C yUYETOM COBPEMEHHBIX MPHUOPUTETOB B CUCTEME CPEIHETO
obmero  0o0pa3oBaHUs, COACPKATEIBHOM  XapaKTEPUCTHKH  IUIAHUPYEMBIX
PE3yJIbTaTOB OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMbl CPEHETO OOILIEro
oOpa3oBaHMsl (JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TaKXKe ¢ Y4ETOM
OCHOBHBIX BHJOB y4e€OHO-NIO3HABAaTEIbHBIX JEHUCTBUA OOydaromerocs 1o
OCBOCHHIO COJIEpP KaHMsI IIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UIMSAM B IMPOrpaMMe MO XHMHUHU TPEIyCMOTpeHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpasoBaHMs. 3a TpelelaMH YCTaHOBJIEHHOM MporpaMMod IO  XHUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTb BbIOOpa €ro BapUaTUBHOW COCTABIISIIOLIEH,
KOTOpasi JOJDKHA OIpPENEsThCsl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBercTBUM ¢ KoHuentyalbHbIMH mnojiokeHuamMu DPIrOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M yYINIyOJIEHHOIO YpOBHEH B CHUCTEME
nuddepeHupoBaHHOTO OOy4YEeHHUsI Ha YpPOBHE CpeIHero oOiero oOpa3oBaHUs
XUMHSL Ha YPOBHE YINIYOJIEHHOTO W3Yy4YEHMs HaNpaBlieH Ha peaju3aluio
IPEEMCTBEHHOCTH C  MOCJHEAYIOIIMM  3TAaloM  MOJIYYEHHS  XUMHUYECKOIO
oOpa3oBaHMsI B paMKax W3Y4YEHHs CHEIHAIbHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKHUX JUCIUIUIMH B By3aX W OPTaHU3AIMSIX CPETHETO MPodecCHOHATBHOTO
oOpa3zoBanus. B 3Toll CBsA3M H3ydeHHE MpeaMeTa «XHUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHHe U  YIUIyOJIeHHE TEOpEeTUYECKOM U
MPAKTUYECKON MOATOTOBKU OOYYAIOIIMXCS, BEIOPABIIUX OMPENEIEHHBIN MPOohUiTh
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBON MOCIEIYIONIEr0 MOJIYYSHUS] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccuoHaibHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk mIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpHOl 00pa30BaTEIBPHOM MPOTPaMMBI CPEAHEro 00Iero oOpa3oBaHHS
U3y4YeHHE TMpeaMeTa «XUMHUS» OpPUEHTHPOBAHO TaKXK€ Ha pelleHue 3aaay
BOCIIUTAHUSA W COLMAIBHOTO Pa3BUTHS OOydarommxcs, Ha (opMHpOBaHUE y HHX
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OOIIEMHTEIUICKTYaTbHBIX YMEHHUM, YMEHHA DPAIMOHAU3ANNA y4eOHOTO Tpyna H
00OOMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIIMHAPHBIH,
HAJIMPEIMETHBIA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOJIEHHOTO H3y4eHHUs
ABJIAIOTCS YDUIyOn€HHbIe Kypchl — «Opranudeckas xumusi» u  «OOmas u
HeopraHudeckasi Xxumus». [Ipu onpeneneHuu moaxo/ioB K oTOOPY U CTPYKTYPHOM
OpraHu3allid COAEpPKAaHUA 3TUX KypCOB B MPOrpaMMe MO XUMHUHU 33 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBoro u yriayOJaEHHOTO
YPOBHEU U3yueHUs MpeaMETa.

OcHoBy cozepxkaHus KypcoB «Opranudeckas xumus» u «OOmas u
HEOPraHUYECKasi XUMHUS COCTABIIIET COBOKYIMHOCTh MPEIMETHBIX 3HAaHUU U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NIpeaMera. JDTa CUCTEMaA
3HAHMM MOJy4YaeT ONpEeNeIEHHOE TEOPETHYECKOE [ONOJHEHUE, IO3BOJISIOLIEE
OCO3HAHHO OCBOWUTH CYIIECTBEHHO OOJbIIUH 00BEM  (PAKTOIOTHYECKOTO
Matepuana. Tak, Ha yriayOJn€HHOM YpOBHE H3ydeHMs MpeaMera olecreyeHa
BO3MOXXHOCTh 3HAUUTEIBHOIO YBEJIWYCHHUS O0BEMA 3HAHUW O XHUMHYECKUX
AJIIEMEHTAaX U CBOMCTBaX WX COECJUWHEHUN HA OCHOBE PACIIMPEHUS U yriayOJeHus
MPEACTABICHUN O CTPOCHUM BEIIECTBA, XMMHUYECKON CBSI3M U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKIMi, pacCMaTPUBAEMbIX C TOUYKHU 3PECHHUSI XUMUYECKOU KUHETHKHU
U TepMoaMHamMuKu. HM3ydeHue mnepuoamyeckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XMMHUYECKHX  DJIEMEHTOB Oazupyercs Ha  COBPEMEHHBIX
KBAaHTOBOMEXAHMYECKUX IPEJCTABICHUSAX O CTPOCHUU aTOMa. XMMHYECKas CBS3b
OOBSCHSAETCS C TOYKU 3PEHUS IHEPTETUUSCKUX U3MEHEHUN Mpu e€ 00pa3oBaHUU U
pa3pylieHuH, a TaKKe ¢ TOYKH 3pEeHUs] MEXaHU3MOB e€ oOpaszoBanus. M3yuenue
TUMOB  peakuuil  jJomojiHgeTcs  (PopMHUpOBaHMEM  MPEIACTABJICHUN 00
AIEKTPOXUMHUYECKUX IpoIleccax M 3IEKTPOJIU3E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIIMHEHUN yaenseTcs oco0oe BHUMaHKE BONPocaM 00 3JIEKTPOHHBIX d(PdekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PEeaKInii.

Oco0oe 3HaueHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHMHH
yIIIyOJIEHHOTO YPOBHS U3YUYEHUS I KJIACCOB ONpeAenEéHHOro npoduis (riiaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep JOMOJHEHWH K oOIeld cucreme
MPEIMETHBIX 3HAHUN) OKA3bIBAIOT BIMSIHUE CMEXHbBIEC ITpeaMeThl. Tak, Hampumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMUKO-(QU3UYECKOro Mpoduiis 0oJbIIoe
3HaueHUe OyIyT MMEThb AJIEMEHThl yueOHOro martepuana no oOmed xumuu. [Ipu
W3Y4YCHUU TIpeJMeTa B JAaHHOM Ciydyae akIeHT OyJeT cIenaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOIIHOCTh 3aKOHOB M TEOPUW B XUMHUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3HKE), 3aKOHBI COXPaHEHUS
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MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOCHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKaHMM IMpeaAMeTa Uil KJIACCOB XHWMMKO-
Ounonornyeckoro npoduiist OONbIIUNA yACIbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM cioydae mpemocTaBisieTCs  BO3MOXKHOCTh it Oojiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpPUMEPY, TaKUE
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIUIUABL, OCJIKH, YTIEBOAbI, HYKIECHHOBBIC
KUCJIOTBI U Apyrue. Ilpy 3TOM 3HaHUA O COCTaBe M CBOMCTBAX MPEACTAaBUTEIICH
OCHOBHBIX KJIaCCOB OPraHUYECKUX BELIECTB CJIYyXKaT OCHOBOM JUISI U3Y4YCHUS
CYILITHOCTH TPOIeCCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢opMupoBaHHs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHayYHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4eHHE MpenMera «XUMHs» Ha YriayOlIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YE€OHBIMH MpEIMETaMH, BXOJSALIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHble NOpenMeTb», «MaremaTuka u
uH(popmaTrKa» U «PyccKuil sI3bIK U TUTEPATYPAY.

[Tpu wu3yyeHun yueOHOro mnpeamera «XUMHsD Ha YINIyOJEHHOM YypOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7a4eil MEepBOCTENEHHON 3HAYMMOCTH SIBJISETCS (POPMUPOBAHUE OCHOB
HAyKd XUMUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KYJbTyphl. Pemenue
TOM 3aJaud Ha YriayOJI€HHOM YpOBHE M3ydeHHUs NpeaMeTa Mpernosiaraet
peanu3anuio Takux LeseH, Kak:

e popMUpOBaHUE TPEACTABICHUNA: O MaTEPUAIBHOM E€IUHCTBE MM,
3aKOHOMEPHOCTSX ¥ NO3HABAEMOCTH SIBJIECHUM ITPUPOJIBI, O MECTE XUMUHU B CUCTEME
€CTECTBEHHBIX HAyK M €€ Bedylled poju B 00ECHEUEHUU YCTOMUYMBOIO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUU MPOOJIEM IKOJIOTHYECKOM, SHEPTETUUECKON U MUIIEBON
0e30MacHOCTH, B Pa3BUTUU MEIMIMHBI, CO3JIaHUM HOBBIX MaTEpHUAIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECHEYEHUH PAIMOHAIIBHOIO MPUPOAOIOIb30BAHUS, B
(GbopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO U MPHUPOJHOMN
cpene;

¢ OCBOCHHUE CHUCTEMBbI 3HAHUM, JIEKAINMX B OCHOBE XHMHUYECKOMN
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOM KapTHHBI MHUpa: (yHIaMEHTaIbHBIX
MOHSATUHM, 3aKOHOB U TE€OPUU XWMHUHU, COBPEMEHHBIX IPEJICTABICHUN O CTPOCHHU
BEIIECTBA HA  PAa3HbIX yPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJISIPHOM,
HaIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX U KHHETHYECKHX 3aKOHOMEPHOCTSX
MPOTEKAHUS XMUMHUYECKHX DPEAKIHUM, O XMMHUYECKOM PAaBHOBECHH, PACTBOpax M
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JTUCTIEPCHBIX cHUCTeMax, o0 OOMMX HAy4YHBIX MPUHIUINAX XUMHUYECKOTO
MIPOU3BOJICTBA;

» popMuUpoBaHUE y O0yJaroIIIXCS OCO3HaHHOTO MOHUMaHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XMMHYECKUX 3HAHUU JJI1 OOBSICHEHUS! KIIFOUEBBIX
uaeil u npoOjeM COBPEMEHHON XUMHH, AJig OOBSCHEHHUS M IPOTHO3WPOBAHUS
SBJICHUM, WMCIOIINX ECTECTBEHHO-HAYYHYI0 TPHUPOAY; TPaMOTHOTO pEIICHUS
po0sIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS, aHAJIN3A U OLEHKH C TO3UITUI
HKOJIOTHYECKON 0e30MacHOCTH MOCHEACTBUN OBITOBOM W MPOU3BOACTBEHHOM
NEATEIbHOCTH  YEJOBEKAa, CBS3aHHOW €  XMMHYECKUM  IIPOU3BOJICTBOM,
HCITIOJIb30BAaHUEM U TIEpepabOTKO BEIIECTB;

o YIUIyOJICHHE TIPEACTABICHUN O HAyYHBIX METOAAaX MO3HAHUS, HEOOXOIUMBIX
JUTsl TIPUOOPETeHUsST YMEHUW OPHUEHTHUPOBATHCS B MHUPE BEIICCTB M OOBSICHEHUS
XUMUYECKUX SIBJICHUM, MMEIONMX MECTO B TMPUPOJE, B MPAKTUYECKOMN
JeSATETLHOCTH U NTOBCETHEBHOM KU3HHU.

B mmane peammzanuu mepBOOYEPEAHBIX BOCIHUTATEIBHBIX W Pa3BUBAIOIINAX
(GyHKIUN 1IEJIOCTHOM CHUCTEMBI CpeAHEro oOIIero o0pa3oBaHUs NMPU U3YUYCHUU
npeaMeTa «XUMHS» Ha  YIIyOJIEHHOM  ypPOBHE OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

e BOCIIUTaHHE YOSKIEHHOCTH B IO3HABAEMOCTH SIBJICHUI MPUPOJIbI, YBAKEHUS
K MPOIIECCY TBOPYECTBA B 00JACTH TEOPETUUECKUX W MPUKIIAHBIX UCCIEAOBAaHUN
B XUMHUH, (OpMHUpPOBaAaHHUE MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;

epa3BUTHE MOTHBAIIMM K OOYYEHHIO U TIO3HAHHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJI0O UM CaMOBOCIHUTAHUIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX
LICHHOCTEH;

e Pa3BUTHE ITO3HABATEIBHBIX WHTEPECOB, WHTEIUICKTYAJIBHBIX U TBOPYECKUX
crocoOHoOCTeH o0yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIILHOTO OTHOIIICHHUS K
caM000pa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO0 KaK YCJIOBHIO YCIEITHOM
npodeCCUOHAIBHOM U OOIIECTBEHHOM JesATeIbHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3JI0POBOM 00pase XKU3HH;

e popMHUpOBaHWE YMEHHHW W HAaBBIKOB Pa3yMHOTO TPUPOIOIOIB30BAHUS,
pa3BUTHE OKOJOTUYECKON KYJIbTYypbl, NPUOOpPETEHHE OIbITa OOIIEeCTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOM AEATENbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha yTIIyOJICHHOM
YpPOBHE CcpeaHero obiiero oOpazoBaHus, coctaBiser 204 yacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).
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COAEPKXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHUI.

DNEeKTPOHHOE CTPOEHHE aToma YIrJepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYECKUX COCIMHEHMSIX. THuIbl THOpUIU3ALMM aTOMHBIX OpOuTane
yriepojia. Mexanu3mbl 00pa3oBaHMsI KOBAJIGHTHOM CBsI3M (OOMEHHBIM M JJOHOPHO-
aKLENTOpHbINM). TUObl NEpEeKpbIBAHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJIax
oprannueckux BemiecTB. [loHsaTHe O CcBOOOAHOM panukane, HykiIeopuiae u
anexkTpodue.

Teopus cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytiepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYECKUX COeAUHEHUU. MONeKyasipHble W  CTPYKTypHbIE  (HOPMYJIBIL.
CtpykTypHble GOpMyJbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buuabl u30MepUHM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbe AHPEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KinaccupuUKaMK OpraHuyeckux BeniecTB. Illonarue o
bynkuuonaasHOM rpymme. ['omomnorus. ['omonoruueckue psanbl. CucreMaruyeckast
HOMeHKnaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHaibHblE Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobenHocTu W KiaccudUKalus OpraHudeckux peakuuil. OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAIICHUMN:
O3HAKOMJICHHE C O00pa3laMyd OPTraHUYeCKHX BEIIECTB W MaTepuajaMd Ha HUX
OCHOBE, OMbBITHI MO MPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(taBieHue, OOyIJIMBaHWE W TOPEHHUE), KOHCTPYMPOBAHHE MOJENICH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o0mIast popMyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKaHOB, Sp -
ruOpuau3annsi aTOMHBIX opOuTanel yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBa

AJIKaAHOB.
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XHWMHUYECKHE CBOMCTBA QJIKAaHOB: pEAKUHMH 3aMELICHUs, W30MEpHU3aLUH,
JNErHIpUPOBaHMs, IIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [IpencraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyia, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrOCOObI MOMyYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuii psii ajgkeHoB, oOmas (opmysia, HOMEHKJIATypa.
DIEKTPOHHOE M  IPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJ —AlKEHOB,  Sp°-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XHWMHYECKHE CBOMCTBA: PEAKLIMH IPUCOECAVHEHMS, 3aMEIIEHUS B O-IOJOKECHUE
IpU JBOWHOM CBA3M, MOJUMEpU3alUd U okucieHus. I[IpaBuino MapkoBHHMKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CrOCOOBI MOJYyYEHUS U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukanus ankaaueHoB (CONpsKEHHbBIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocOObI MOMyYEHUs U TPUMEHEHUE aIKaJUEHOB.

Ausnkunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, Sp-
ruOpun3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XHWMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCAWHEHUs,  JUMEpU3alMUd U
TpUMEpPHU3alMHU, OKUCIIeHHs. KHCIIOTHBIE CBOMCTBA AJIKHHOB, UMEIOIINX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOHUHYIO CBsI3b. CIOCOOBI MOTyUYEHUs
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psii apeHoB,
oOmas popMyia, HOMEHKIATYpa U U30MEpPHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJieKybl OeH3ona. dusmyeckue CBOICTBA apeHOB. XHMHUYECKHE
CBOICTBa O€H30J1a ¥ €ro TOMOJIOTOB: PEAKIIMU 3aMEIICHUS B O€H30IbHOM KOJIbLIE U
YIJIEBOJOPOJAHOM pajuKalle, PEaKkUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIblIE Ha MpUMEpE aJKWJIBHBIX paJUKaIoOB, KapOOKCHIIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYMIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [Tomumepusamnus ctuposia. CriocoObl MOTyUYeHUs U
IPUMEHEHUE aPOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytaeie HedTsiHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrosib 1 npoayKThl ero nepepadorku. CrnocooOsl nepepaboTku HePTH:
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MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKas CBSI3b MEXKY Pa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOJIHBIX YIJIEBOJIOPOAOB. Peakuuu
3aMEIleHUs] TalloTeHa Ha THAPOKCOTPYNIy, HUTPOrpyNny, I[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBUe Ha TraJOreHNpPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO
pactBopa wWIENOYHd. B3auMoOaelCcTBHE TUTAJIOTCHAIKAHOB C MAarHWe€M W IIUMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHHUSIX. Hcnonb3zoBanue
raJIOTEHNPOU3BOJIHBIX  YTJIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAIlCHUMN:
n3ydeHue (GU3NIECKUX CBOMCTB YTIIEBOAOPOIOB (PAaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeyMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapy)eHUe
yriiepoga ¥ BOJOpPOJa B OpPraHWYECKUX BEIECTBAX, IOJy4YEHUE HTHICHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusMu «Hedtb» n «Yrompy»,
oOpasllaMM TUIacTMacC, KaydyyKOB M PE3UHBbI, MOJCIMPOBAHUE MOJIEKYI
YIJIEBOJIOPOJIOB M FaJIOTE€HIIPOU3BOHBIX YIJIEBOAOPOAOB.

Kucsopoacoaep:kaniue opranndecKkue coeIMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE CcnUpThl. CTpoeHHUE MOJIeKyn (Ha MpuUMepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNeTbHBIX
OJIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXKIYy MOJIEKYJIaMu CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIUM 3aMEIICHUs, JerujpaTallid, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOMyYeHHs W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XMMHUUYECKUE CBOMCTBA: PEAKLIUH 3aMEIICHUS, B3aUMOJICUCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupThl. [IpencraBieHne o MexaHU3ME peakiuil HYKIeO(QUILHOTO 3aMEIICHHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONydYeHHS W TNPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aUMHOE BIMSHUE THAPOKCOTPYHIBI H
O0eH3oapHOrO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX

9
[okyMeHT co3aaH B anekTpoHHow copme. Ne 32 ot 02.03.2026. NcnonHutenb: Xabudynnud N.A. r.lBﬂEKTPOHHbIﬁ
CtpaHunua 9 n3 45. CtpaHnua cosgaHa: 02.03.2026 15:55 =¥ TATAPCTAH



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osrydeHus: U npuMeHenue gperomna. @eHonpopmaabaeTuaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosiornueckue psifibl albJeruioB U KETOHOB, OOIIas
dbopmyrna, uzoMepuss U HOMEHKIaTypa. Pu3nyueckue CBONCTBA albJErHIOB H
KETOHOB. XUMHUYECKHME CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHE albJAEeTruI0B, KAUYECTBEHHbIE PEAKIIMHA HA aJIbJICTUIBI.
CriocoObl OJTy4eHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OOHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBocTBa
OJTHOOCHOBHBIX MPEAEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOIHBIE CBSI3U MEXIY
MOJIEKYyJIaMUd KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepUPUKANM, PEAKUUH C YYaCTHEM YIJIEBOJAOPOIHOIO paJMKaa.
OcoOeHHOCTH CBOWCTB MYpPaBbUHON KHUCIOTHL. [loHsATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U apPOMATUYECKHX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJIEUHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrlocoObl OTyUYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psna, oOwmas Gopmysa, U30MEPHUS H
HOMEHKNaTypa. PU3NYECKHE M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puandeckrue 1 XUMUYECKUE CBOMCTBA KUPOB: THIPOJIN3 B
KHUCIION U 1iesiouHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBp11a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

Oo6mas xapakrepuctuka yriaeBoaoB. Kinaccudukarus yrieBojoB (MOHO-, Tu-
U rnonucaxapuiel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raigakrosa, pu0o3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKI[UU C YYACTUEM CITUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE M MOJOYHOKHCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMa. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapusioB. Haxoxxnenue B mpupoje u npuMmenenue. [lonucaxapuapl: kpaxmad,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakKpOMOJIEKYJl Kpaxmania, TJIUKOreHa |
LEJUTI0I03bl.  PU3MYEeCKHe CBOMCTBA Kpaxmana M LEJUII0I03bl. XUMHYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJN3, KaYECTBEHHAs pPEaKkUMs C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOIN3, MOJyueHUe 3PUpoB Leunono3bl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).
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OKCHEpUMEHTAIBHBIE METOAbl HM3YyYEHHs] BELIECTB M UX NPEBPALLCHUN:
PaCTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJE, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE JTUJIOBOTO CIIMPTA B AJIBJIETHJ HAa PACKAIEHHOW MEIHOW NPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPUAIIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  meau(Il)), peaknus raunepuHa  C
ruapokcuyiom Menu(ll), xumMuyeckue CBOICTBA PacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICUCTBHE pacTBOpa TIIOKO3bI ¢ runpokcuaom menu(ll), BzaumoneiictBue
KpaxMalila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb, «KapooHoBbie KUCTOTHI. ClOXKHBIE YDUPBD».

A3oTcoaep:Kalye OpraHnyecKkre CoeAuHEHUs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHUYHBIE.
Crpoenue Moiekyin, odmas (opmyna, U30MepHs, HOMEHKIaTypa U (QU3NUYecKue
cBOICTBAa. XMMHUYECKOE CBOWCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aIKWIIaMMOHHUSL.

AHWIMH — TPEICTAaBUTENIb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPYNI aTOMOB B MoJieKyJie aHWInHA. OCcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KadecTBeHHble peakuuu Ha aHWIMH. CrnocoObl
NOJIyYeHUs] M NpUMEHEeHHe anudarnueckux aMuHOB. llonydeHue aHuUIMHA U3
HUTPOOEH30a.

AmuHokucioTel. HoMenknatypa u uzomepusi. OTaeiabHble MPEICTaBUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @u3nuecKkue CBOWCTBA AMUHOKHCIOT.
XHUMHUYECKME CBOMCTBA AaMHMHOKHCIOT Kak aM(OTEpHBIX  OPraHUuYeCKHX
COCIMHEHUW, peaKlMs MOJUKOHICHCAUH, OO0pa3oBaHUE MENTUIHON CBS3M.
buonornyeckoe 3HaueHuEe aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAA M TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TUAPOJIM3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

OKCIEpUMEHTAIBHBIE METOJbl H3yYEHHUS BELIECTB W HMX NPEBPALICHUN:
pacTBOpeHHE OEJIKOB B BOJE, JIEHATypalrus OEJNKOB MPU HArpeBaHHUH, IIBETHHIC
peakuuu Ha O€NKH, pelIeHHWEe OHKCICPUMEHTAIbHBIX 3aJa4 [0 TeMaM
«A3zoTcoaepxaue OpPraHWYECKUE  COCOUHEHUS» U «Pacrnio3HaBanue
OpPTaHUYECKUX COCTUHEHUIN.

BricokoMoJIeKy/IApHBIE COeIMHEHHS .

OCHOBHBIE MOHSATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED,
IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHD IOJMMEPU3ALINN, CPEIHAS MOJIEKYIApHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[TomumepHbie Martepuanbl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPOINMIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJI, MOJMMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Teduion, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YUYEHHsS] BEIIECTB M HUX MPEBPALICHUN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH).

Pacuérnblie 3anaun.

Haxoxaenue MoJIeKyJsIpHOM (HOPMYJIbl OPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYJIBI OPraHUYECKOTO COEAUHEHUs 1o Mmacce (00béMy)
IPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYEeCKOTO BEIIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJYYEHHUSI, OMpENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKLIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPHU U3YUYEHUH OPTaHMYECKON XMMHH B
10 xmacce OCYIIECTBISETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpPEIMETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHUE, HAYUHbIN (aKT, TUIIOTE3A,
TEOpUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOIIOJCHUE, HU3MEPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, OJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA,
HDHEPreTUYECKUM ypPOBEHb, BEIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIusi,
Macca.

buomorus: kierka, opraHum3M, OJKocucTema, Owuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBHIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mone3Hple HCKOMAEMbIe, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTHI, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUANIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMUYECKU 3meMeHT. M3oTomnbl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kiaccudukanms XuMHUIecKiX 3JIEMEHTOB (S-, P-,
d-, f-snements). PacmpeneneHue 3JIEKTPOHOB 1O ATOMHBIM — OpOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIITU aTOMOB 3JIEMEHTOB MEPBOr0O—4ETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30Y>XIEHHOM COCTOSIHUH, JICKTPOHHBIE KOH(UTYypalud HOHOB.
DIEeKTPOOTPUIATEIBHOCTbD.

[lepuonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.UN. Menneneera. CBA3b NEPUOAUYECKOrO 3aKOHA U llepuomnueckor CUCTEMBI
XAMUYECKUX OJIEMEHTOB C COBPEMEHHOM TEOpHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaMm ¢ IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBSI3b. BUIBI XMMHYECKOM CBS3U: KOBAJCHTHAsl, WOHHAs,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JauHa cBsA3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KparHeie cBs3u. BogoponHas CBs3b.
MexMoNneKyJIIpHbIE B3aUMOICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPbI MOJICKYJ C UX T€OMETPUUECKUM CTPOCHHUEM (HA MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOT'O MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUS.  THIBI
KPUCTAUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MctuHHble pacTBOphl. [lpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
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MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHusie u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys m HOMEHKIaTypa HEOPTraHUYECKUX BEIIEeCTB. | pHUBHAIBHBIE
Ha3BaHMS OTJEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKUX peakiuidi B HEOPraHWYECKOW U OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHHUS MACChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusx. TeruioBbie 3(h(PEeKTh XUMUUECKHX PEaKITUH.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katanns u kaTann3aTtopsl.

OOpatumMbie 1 HEOOpaTHUMbIC peakIui. XuMudeckoe paBHoBecre. KoHcranrta
XAMHUYECKOTO paBHOBeCcHUsA. DakTOpbl, BIMSIONIME HA IOJOKEHUE XHUMHUYECKOIO
paBHOBECHUA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAIIMU BELIECTB, YYACTBYIOIIHNX B
peakumu. [Ipunun Jle [larense.

DnekTpoautuueckas gucconuanus. CuiabHble W clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconmanuu. Cpena BOOHBIX PACTBOPOB: KHCIIOTHAsS, HEUTpalbHAasd,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHCIEHUS W BOCCTAaHOBJICHUS.
Baxnelme OKUCIUTENNM W BOCCTAHOBUTENIU. METOH 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HUX MPEBPAICHUMN:
pa3lIoKEHHUE TMEPOKCHUJA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAUTNYECKUX PEIIETOK, MPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, oIpe/ieieHre
Cpeabl PacTBOPOB C TMOMOIIBI0 MHIAWKATOPOB, M3YUYEHUE BIIMSHUA PA3JIMYHBIX
(GakTOpOoB Ha CKOPOCTh XHWMHUYECKOW PpEAKIMU M TMOJOKEHHE XUMHYECKOTO
pPaBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tomoxenne HemetaiuioB B llepuoguueckol cucTteMe XUMHYECKUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3znueckue
CBOMCTBa HEMETAJUIOB. AJIJIOTPONHUSI HEMETAJUIOB (HAa MpUMEpe KHUCIIOPOJa, CEPHI,
dbocdopa u yrieponaa).

Bonopon. ITlomydyenue, pusnueckne M XUMHUUYECKHE CBOMCTBA: PEAKIUU C
METaJUlaMd ¥ HEMETAJUIAMU, BOCCTAHOBUTEIIbHBIE CBOMCTBA. | WAPHUIBL.
ToNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrOCOObI MOMydeHUs, (QU3UYECKUE H
XAMUYECKUE CBOMCTBA. I amoreHoBoAopobl. BaxHeHine KuCIopoacoepKaiiue
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COEUHEHHsI TaloreHoB. JlabopaTopHble U MPOMBINIIEHHBIE CIIOCOOBI MOTyYEHUs
rajioreHoB. [I[puMeHeHne rajioreHoB U UX COeTMHEHHIA.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
kuciopoaa. @U3NUECKEe U XMMUYECKUE CBOMCTBA M NMPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUBI U IEPOKCUBL.

Cepa. Haxoxpaenwe B mpupojae, CIOCOOBI TONy4YeHUS, (PUIHUECKHE W
xumudeckue cBoiictBa. CepoBogopon, cyibbumasl. Oxcupn cepbui(IV), oxcua
cepbl(VI). CepHucras u cepHas KHCIOTBI U HX coJid. OCOOEHHOCTH CBOWCTB
CEpHOU KUCIOTHIL. [IpuMeHeHne cephl U €€ COCTUHEHUM.

A3zor. HaxoxaeHue B TMpupoje, CHOcoObl MOdMy4deHus, (U3HUYECKUe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THas
KHUCJIOTHI U UX coiu. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHL. [IpuMeHeHue a3zoTa
U €r0 COeAMHEHUN. A30THbBIE YTOOpPEHMS.

®ocop. Haxoxnenue B mpupoie, cnocoObl MOIydyeHHs, (u3nMueckue u
xumuueckue cpoiictBa. @ochuasl u ¢pochun. Oxcunbl docdopa, dochopHas
kuciora u e€ conu. llpumenenue ¢ocdopa u ero coenuuenuii. docdopHbie
ya00peHus.

VYrinepoa, HaxoXJAeHUE B NOpupojae. AJUIOTPOIHBIE  MOJIUDUKAIUY.
®duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yrinepona(ll), oxcun yraepona(IV), yrompHas kuciotra u e
COJIM. AKTUBUPOBAHHBIA Yroyib, aacopOuusa. Dyinepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. [IprMeHeHre MPOCTHIX BEIMIECTB, 0OPa30BaHHBIX YIJIEPOJOM, U €r0
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupone, crocoObl MoydeHus, GU3N4ecKue u
xumuyeckue cporictBa. Okcun kpeMHusi(IV), KpemHHeEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUS U ero coeqnHeHui. CTEeKI0, €ro NOJIy4YeHUe, BUIBI CTEKIIA.

[Tonmoxenne MetamioB B Ileprnoandeckoil cucTeMe XUMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUSI DJICKTPOHHBIX 000J0YEeK aTroMOB MeTauioB. OOrue
¢u3nueckue cBoricTBa MeTamioB. [IpuMeHeHHe MeTamioB B OBITY M TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl

MOJTyYEHUS METAJUIOB: TUAPOMETAIITYPIHUS, MMUPOMETAUTYPIHsl,
anektpoMetasutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3alUTHI OT
KOpPpO3UH.

O6mast xapakrepuctika MmeTtamioB [A-rpynmnsl [lepuonnueckoil cucteMsl
XUMHYECKUX »dyieMeHTOB. Harpuit u kammii: mnomydenue, (Qu3Mueckue u
XUMHUYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB IIA-rpymnmer [lepuogudeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHe U
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XAMHUYECKUE CBOMCTBA, MNPUMEHEHUE IMPOCTBHIX BEIIECTB M WX COCIAUHEHHM.
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS.

AIOMUHWN: TTOTy4deHue, GU3NIECKre 1 XUMUIECKUE CBOMCTBA, TPUMEHEHNE
MPOCTOTO BeIlleCTBa M €ro coeAuHeHud. AmdorepHble CBOMCTBa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi  xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Tepronn4eckoi CUCTEMBI XUMUYECKUX 3JIEMEHTOB.

Pu3nUecKue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHuil. OKCHAbI U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarbl U auxpomatsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne Xxpoma.

Ou3nyeckne W XUMHUYECKHE CBOMCTBA MapraHia M €ro COCIVHEHHM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranat kanusi, €ro OKUCIUTEIbHBIE CBONCTBA.

@u3nyecKue U XUMUYECKHE CBOWCTBA JKejie3a U ero coequHeHuil. OKCupl,
rugapokcuansl u conu xene3a(ll) u xenesa(Ill). [lonydyenue u npuMeHeHUE Kee3a
Y €r0 CILIABOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonyuenue u
IIPUMEHECHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, GU3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIAa U TUAPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCH IMHKA. [[puMeneHne
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3YUYEHHSI BEIIECTB M HUX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOPEHHE cephl, Gocdopa, keie3a, MarHus B
KUCJIOPOJIe, HU3Yy4YEeHHE KOuleKuuu «MeTtamipl M CIUIaBbDY, B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMENIbHBIX METAIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJICHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCJIOT U
1IEJI0YEHN, KAYECTBEHHbBIE PEAKLIMY Ha HEOPTraHWUYECKUE aHWOHBI, KATUOH BOAOPO/Ia
M KaTUOHBbl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMu KHUCJIOT U IIEJIOUYEH, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a7a4 M0 TeMaMm
«l"anmorens», «Cepa U e€ coenuHeHus», «A30T U (hochop U UX COCTUHEHUSY,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOMYMBOTO pa3BUTHUS yeioBedecTBa. [lonstue
O HAy4YHbIX METOJIaX TO3HAHUSI M METOAOJIOTMA HAYYHOIO HCCIEAOBAHMS.
HayuHble TpUHIMITBI OpraHru3aluy XMMUYECKOTO NpOou3BoACTBa. [IpombIieHHbIE
CIIOCOOBI TOMYYEHUST BAKHEHUIITNX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHAKA,
CEepHON KHUCIOTHI, MeTaHoJa). [IpoMbITiuIeHHbIE CTTOCOOBI TOJYYSHHUSI METAJUIOB H
CIJIaBOB. XMMHUYECKOE 3arps3HEHUE OKPYXKAOIIEH CpeAbl U €r0 MOCIEACTBUSL.
Ponp xumMuu B o0ecrieueHrH YHEPreTuIeckoil 6€30MacHOCTH.
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XuMHsiT © 310pOBbe uenoBeKa. JlekapctBeHHble cpenctBa. [IpaBuna
WCITOJIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poias XUMUM B pa3BUTUN METULUHBI.

XWMHs TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIC 700aBKU. Poib Xumun B
oOecreyeHuu MUIIeBOM 0€3011acCHOCTH.

Kocmetrnueckne u mnapdromepHbeie cpenactBa. beitoBas xumus. [IpaBuna
0e30MacHOr0 MCIOJIb30BaHUS IpPEnaparoB OBITOBOM XWMHUHU B TOBCEAHEBHOMU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIIUE CTPOUTEIbHBIE MaTepuaibl (IEMEHT,
OCTOH).

XuMusl B CeIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE y100pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KPACKH, CTEKIIO, KepaMHKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHOMNMOrMN.

Pacuérnbie 3agaun.

Pacuérbl: Macchl BeliecTBa WM 00bEMa ra3oB 10 MU3BECTHOMY KOJIMYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOIAYKTOB PEAKIUU, €CIU OIHO U3
BEILIECTB HMMEET IMpuUMecH, Macchbl (00BbEMA, KOJIMYECTBAa BEUIECTBA) NPOIYKTa
peaKkuyu, €ciad OJHO M3 BEIIECTB JAaHO B BHUJIE pacTBOpa C OINPEACIEHHOU
MacCcoOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MAaCCOBOM JOJM W MOJISIPHOM
KOHLIEHTpAaliyi BEUIECTBA B pPACTBOpPE, JOJIM BBIXOAA MNPOAYKTa PpEAKIUU OT
TEOPETHUYECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanmsi  MEXNpeAMETHBIX CBA3€H TNpU  HW3YYEHUH OOmed
HEOpraHW4eCcKoN XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE Kak
OOIIIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM, TaK W MOHATHUM, MPUHATHIX B OTACIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mne ecTeCTBEHHO-HAYYHbIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
TeOpHusl, 3aKOH, aHAJIN3, CUHTE3, KiacCu(PUKalus, MepuoaudHOCTh, HAOIIOICHUE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/IEJIb, MOJICJIMPOBAHUE.

®duzuka: Marepusi, MHUKPOMHP, MaKpOMHUpP, aTOM, 3JIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SJHEPIE€TUUECKUI YPOBEHD,
BEIIECTBO, TEJIO, O0BEM, arperaTHOE COCTOSHHE BEIECTBA, WACAJbHBIA ras,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHUSI, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kjaeTka, opraHusMm, sKocucTema, ouocdepa, MmeTaboanu3M, MaKpo-
Y MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKICUHOBBIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPyTOBOPOT BELIECTB U IMOTOK 3HEPIUU B IKOCUCTEMAX.

['eorpadusi: MuUHEpabl, TOPHBIC TOPOJIBI, TIOJIE3HBIE UCKOTIAeMbI€, TOTLIIMBO,

pPECYPCHL.
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TexHomorus: XuMu4Yeckas IMPOMBINIJICHHOCTb, MCTAJUIYprusi, CTpPOUTCIbHLIC
MaTcpuaJibl, CEJIBbCKOXO3SMCTBECHHOE IMPOU3BOACTBO, IMHUIICBASA ITPOMBIIIJICHHOCTD,
(bapMaHeBTI/I‘IeCKaSI IMPOMBIIIJIICHHOCTD, IMPpOU3BOJACTBO KOCMCTHYCCKHUX
nperaparoB, IIPOU3BOACTBO KOHCTPYKOMOHHBIX MATCPHUAJIOB, JJICKTPOHHAA
IMIPOMBIINIJIICHHOCTb, HAHOTCXHOJIOTHUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
XUMHUH HA YTIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-AESITEIBHOCTHBIM MOAXOJIOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMETa «XHUMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUs BBIICTCHBI CICAYIONME COCTaBIISIONIAC: OCO3HAHHE
OOyJarONMMHUCSI POCCHUMCKON TPaKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTHUBAIUU K
OOy4eHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMK B OOIIECTBE TMpaBWIaMd M HOPMaMU TIOBEJCHUS; HaJU4uue
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTh CTABUThH 1IE€JIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHUSA IIpeaMeTa «XUMHUSD)»  OTPaXKaroT
c(OpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOyyJaroImmxcsi B MPOLIECCe pealiu3alii 00pa30BaTEIbHOU EITEIIbHOCTH.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHUA TNpeaAMeTa «XUMHUSD»  OTPakKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEIbHOCTH
oOydJaronmxcs B MPoLIecCce peaan3alud 00pa3oBaTEbHOU JEATEILHOCTH, B TOM
YUCJIC B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBQXXEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUN B KOJIJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4EOHBIX MPOEKTOB, PEHICHUU YYEOHBIX W MO3HABATEJbHBIX 3aJ1ay, BHITTOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX TIPU aHATU3€ PA3IMUHbIX BUJIOB YUCOHOU NIeSITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOIO OTHOLICHUSI K MCTOPUYECKOMY UM HAYYHOMY HACJIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XUMHUH, OCO3HAHMS TOTO, 4YTO JaHHbIE HAYKU €CTh pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOAEHUN, KPOIMOTJIUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
ITOCTOSIHHOTO TPYJla YYEHBIX U ITPAKTUKOB;
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WHTEpeca M MO3HABATEIbHBIX MOTHBOB B TOJYYEHUHU U MOCIETYIOIIEM
aHanu3e WHQPOpPMAIUU O MEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMH, CBSA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUSA MOCJIEICTBUI
MOCTYTKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

MOHUMAaHUsI IEHHOCTEH 3I0poBOro © 0Oe3omacHoro obpasza >KHU3HH,
HEO0OXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

coOJroicHUsT TpaBwil 0e30MacHOTO OOpallleHus C BEIIeCTBaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYJOBOM JAEATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYaIIUAX, YTPOKAIOIIUX 37]0POBBIO U KU3HU JIIOICH;

OCO3HAHUSI TMOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIHCKON
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYrUX BHAAX
JeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHWU NPaKTUUECKUX 3ajad
COIMAJIbHOM HANPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YUYEHHUIO MPodeccuil pa3IudHoro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBOKEHUS K TPYAY, JIOJAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUIYaJbHOU TpPACKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluyd COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUS:

HKOJIOTHYECKH I1€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIE KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;
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OCO3HAHHUS HEOOXOJUMOCTH HCIIONB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHrs BONPOCOB PAlMOHAIBHOTO HPUPOOTIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYNKAIOUIEH
NPUPOIAHON cpelie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, YIKOJIOTHUYECKON KYIbTYPHI,
OmbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XHMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
GbOpMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbLI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUSs
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOM poJId B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHOM KYJIbTYphl, B PEUICHUH TI00ATBHBIX
npo0eM YCTOMYMBOIO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, SHEPrETHUECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENTHOTO TPY/Ia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO UYJieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MoJIy4aeMble 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MUpa U
MPOUCXOJANINX B HEM U3MEHEHUH, YMEHUS JieJIaTh 000CHOBAHHBIE 3aKIJIIOUCHHS Ha
OCHOBE HAayuyHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C 1EJIbI0 TOJTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS JUIs
perieHus NpooJieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

HWHTEpeca K O3HAHUIO, UCCIIEI0OBATEIbCKOM e TeTbHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWWA 10 XUMUU B
COOTBETCTBHH C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasNudHbIX chepax nmpodeccruoHaaIbHOM

ACATCIIBHOCTHU.
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METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHSI TPOTPAMMBI IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBIE i1 (QOPMUPOBAHHMS ~ MHPOBO33PEHHUS  OOydaIOIUXCS
MEXKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTPaKaIOIINe
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBJICHUE,
poIiecc, CUCTeMa, HayYHbIA (paKT, MIPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, NCCIIeIOBaHNE, HAOTIOACHHUE, U3MEPEHHE, YKCIIEPUMEHT U JIPYTHE);

yHHUBEpCaJbHbIC y4eOHBIC NEHCTBUsS (IMO3HABATEIbHBIC, KOMMYHHUKATHBHEIC,

PETYJISTUBHBIE), o0ecreynBarome (dbopmupoBaHue (yHKIHOHAIBHON
TPaMOTHOCTH M COITMAIbHON KOMITIETEHIIUU 00y4YarOXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJSTUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBbIe JJOrHYecKHre JeCTBUSL:

CaMOCTOSITeTbHO  (OPMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTpEeNeNATh LEeMu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUHM 3HAHUM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAHABIMBATH MX B3aMMOCBS3b,
HCIIOJIB30BaTh COOTBETCTBYIOIIHME IMOHITHS I OOBSICHEHUS OTICIbHBIX (PaKTOB 1
SIBIICHUI;

BHIOMpaTh OCHOBaHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIINIM;

YCTaHaBJIIMBAaTh MPUYUHHO-CJIEACTBEHHbIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXJICHHUS (MHIAYKTUBHbBIC, JEIYKTHUBHBIC, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;
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IPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yEMbIE B XMUMUU CUMBOJIMYECKHE
(3HAaKOBBIE) MOJIENH, IPEOOPA30BBIBATH MOICIIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) DJEMEHTa, XUMHU4yecKas ¢GopMyna, YypaBHEHHE XHUMHYECKOH
peakuuu — MpU pelIeHUH YYEOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
IPUMEHATHh HAa3BAHHBIE MOJEJIbHBIEC MIPEICTABICHMSI ISl BBISIBJICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHX
peakuuit;

(GopMyJIMpOBaTh LIEIH U 3a/1a4l UCCIIEA0BAaHUs, UCIIOIb30BaTh IIOCTABICHHbBIE
U CaMOCTOATEIBHO C(OPMYJIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTa
MO3HAHUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJIA/JE€Th HAaBBIKAMHM CaMOCTOSITEJIbHOTO IUIAHUPOBAaHUS U TPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAOMIOATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POpMyIHpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJITATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O NPOJAEIaHHON paldoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
NESATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB pEUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHbIX
METOJIOB [TO3HAHMSI.

3) padora ¢ ungopmaunmeii:

OPUEHTHPOBAThCSI B Pa3jMYHBIX HCTOYHUKAX uUHPopManuu (Hay4yHO-
NOMyJisipHasi JIUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPAaBOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHanu3upoBaTh MH(DOPMALMIO PA3IMYHBIX BUIOB U (OpM
IpeJICTaBICHHUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTHUBOPEYUBOCTH;

(GbopMyIUpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsi BBINOJHEHHS y4eOHBIX 3ajad
OIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IUYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMalbHYIO  (GOpMy  MpPEACTABICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAY4YHBIM fA3BIK B KadecTBe CpeAcTBa MNpu padoTe ¢
XUMHUYECKOM HMH(pOpManueil: MNpUMEHATh MEXNpeAMeTHble ((pusuueckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY;
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HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE TeiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOH TEMbI B X0/ TUAIOTA W/WJIH
JTMCKYCCHH, BBICKA3bIBATh UIeH, (OPMYIIMPOBATH CBOU MPEJIOKECHUS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIATh C TPE3CHTAIlMEH pe3ylbTaTOB MO3HABATEIBHON JESATEIBHOCTH,
MOJTYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHYECKOW pabOTHI MO HMCCIICTOBAHUIO CBOWCTB
U3y4aeMbIX BEIIECTB, peaau3allii y4eOHOro MpoeKTa, U (POPMyIHPOBATH BHIBOIBI
1o pe3yjbTaTaM MPOBEAECHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS TO3HUIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NCHCTBHSA:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NesATEIbHOCTh, Ompenensis €€ Leaud M 33Jauyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMblii  aJllOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YYE€OHBIX M UCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (eKTUBHBI CHOCOO MX pEIIeHUs € Y4ETOM IIOJYyYEHHUS HOBBIX 3HAaHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYUIECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH Ha OCHOBE CaMoOaHalh3a H
CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yJIbTaThl OCBOEHUS MPOrPaMMBbI [0 XUMHUU Ha yTITyOJIEHHOM
YPOBHE Ha YPOBHE CpEJHEro oOmero o0pa3oBaHHs BKIIOYAIOT CHEHU(pUYECKUE
JUTsl y4eOHOTro npeaMeTa « XMMUs» Hay4yHble 3HAHUS, YMEHUS M CIOCOOBI JEHCTBUN
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TMOJYYEHHIO HOBOI'O 3HAHMSI M NMPUMEHEHUIO 3HAHMW B Pa3IMYHBIX YYEOHBIX
CUTYalMsIX, a TAKXKE B PEaJIbHBIX )KU3HEHHBIX CUTYAIlUsX, CBA3AHHBIX ¢ XUuMuel. B
nporpaMme MO XHMHHM TPEIMETHBIE PE3yJNbTaThl MPEACTABICHBI IO TOJaM
U3YUYEHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHUs»
OTpakaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYCHUU YCTONYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHUU MEIWIIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
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HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn PalMOHAIEHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIMIECH KYJIbTYpPHI
YEJIOBEKa, a TaKXe OKOJOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHMYECKHX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTaM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaieil, HOH, MOJIeKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKas CBSI3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BbEM, YIIIEPOAHBIN CKENIET, GyHKIUOHATbHAS
TpyIa, paadKal, CTPYKTypHbIe (opMynbl (pa3BEPHYTHIE, COKpaIEHHBIE,
CKEJICTHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUN pAJl, TOMOJIOTH, YTIEBOIOPOJIBI,
KHCJIOPOJ- M a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3B€HO, BBICOKOMOJEKYJISIPHBIE COEIMHEHHUS; TEOPUH, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MeHnneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBICHUM; MPE/ICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKMX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKaHHWs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB
B MOJICKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(bakToJIOTMYECKUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHbIX  MNPUHIUNAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MPUMEpPE MPOU3BOJICTBA METAHOA, TepepaboTKu HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh UX B3aUMOCBS3b, UCMOJb30BATh COOTBETCTBYIOIIUE MOHSATUS MPU
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMHUUYECKYIO CUMBOJIMKY JJISI COCTABJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJIT OPraHUIECKUX
BEILIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYITHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAKIHMl  MOCPEACTBOM  COCTaBJICHUS
AJIEKTPOHHOTO OajlaHca »JTUX peakKIuii, peakiuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUM;
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M3TOTaBJIMBATh MOJIEIN MOJEKYJ OPraHUYECKUX BEUIECTB I WILUTIOCTPALIUU
WX XUMUYECKOT0 U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHPOBAHHOCTh, YMEHUMN: yCTaHABIMBATH MPUHAIC)KHOCTh M3yUYCHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy U CTPOEHUIO K OIpPEIEIEHHOMY
KJacCy/Tpynne CcOoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HA3BAHUS NI OTACIIBHBIX
MPEACTABUTENIEH OPraHMYECKUX BEIIECTB (ITUJICH, alleTUJIEH, TOJYOJ, TJIULEPHUH,
ATWICHIJIMKOMb, (GeHos, (QopManbIerujl, aueTajblerujl, alueToH, MypaBbUHas
KHUCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh, yMEHUS ONPENETATh BHJ XWMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XUMUYECKHE CBOMCTBA TUIMYHBIX NPEICTABUTENCH pPa3IHMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIUKIIOATKAHOB, aJIKEHOB, aJIKaJIMECHOB,
QJIKUHOB, apPOMATHYECKUX YTJIEBOJOPOJIOB, CIHUPTOB, AQJIbJICTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX U CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yTieBOAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBAaTh ~ T€HETUYECKYKD  CBSA3b  MEXKAY HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C HCHOJB30BAHUEM CTPYKTYPHBIX
(opmy;

c(hOpPMHPOBAHHOCTh, YMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHWYECKUX COCTMHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3U (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
Y TPYIIN aTOMOB B MOJIEKYJIax;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOUHUKHU YTJIEBOIOPOIHOTO
ChIpbsi (HeTh, NPUPOAHBIM Ta3, yrojib), CHOCOOBI ero mnepepaboTKu U
MPaKTUYECKOE TPUMEHEHHE TIPOYKTOB MepepadbOoTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

C(bOpMI/IpOBaHHOCTB YMCHUA IIPUMCHATD OCHOBHBIC OoIcpanmuun

MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
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CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIECJACTBEHHBIX CBA3EH — IS U3y4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMECHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX IMPEIMETOB JIA
0oJiee OCO3HAHHOTO TOHHMMAaHHUS CYIIHOCTH MaTepHaJbHOIO €IUMHCTBA MU,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SABICHUHN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHHMM: TPOBOJUTH PaCU€Thl MO XUMHUUYECKUM
dbopMysiaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX
BEIIIECTBA C KOJUYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHUI0 XUMUYECKOU
bopMyJIBI BEIIECTBA MO W3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOJyKTaM CrOpaHusl, TNIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCHEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIbHOCTU YEJIOBEKAa, CBS3aHHOW C MepepadoTKOH
BEILIECTB, UCMOJB30BaTh MOJYYEHHBIE 3HAHUS JUISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMsIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHUPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO IUJIAHUPOBATh U TPOBOJUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJYyYeHHE W M3YUYEHHUE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O6e3omacHOro oOpaleHusi ¢ BeHeCTBAaMU M JIA0OPATOPHBIM O00OpPYIOBaHHUEM,
dbopMyIHpoBaTh 1I€JIb HUCCIAEIOBAaHUS, MPEJACTABIAThH B pazndyHod dopme
pe3yJbTaThl SKCIEPUMEHTA, aHAJTM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

COOJIIOJIaTh MPaBHJIa IKOJIOTHUYECKH I1eJIeCO00Pa3HOT0 TOBEACHHS B OBITY H
TPYJAOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarolen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OIMACHOCTb TOKCHUYECKOTO JIEMUCTBUS HaA JKUBBIE OPTraHU3MBbI
OIPEICJIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAs cMbICT rokaszaresns [1JIK;

aHAIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIIATh IIEJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4yHas U y4eOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHQpopMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHAIM3UPOBATh XUMHUUYECKYI0 WH(pOopMaIuio, epepadbarbiBaTh €€ U MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.
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11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas u HeopraHumdeckas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJEM DKOJOTUYECKOW, DHEPreTHUYCCKOW W THINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUM MHPOBO33PEHHUSI U OO KyJIbTypbl 4YEJIOBEKa, a TaKkKe
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN

cpene;
BJIQJICHNE  CHCTEMOH  XUMHYECKHX  3HaHWH, KOTOpas  BKIJIFOYACT:
OCHOBOIIOJIATAIONINE MOHATHS — XWMHUYECKHH DJJIEMEHT, aTroM, SJIpo aToMma,

M30TOIIbI, AJIEKTPOHHAsA 000JI0UKa aToma, S-, p-, d-aTOMHBIE OpOUTAI, OCHOBHOE U
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, TUOpUIM3alis aTOMHBIX OpOUTaNei, HOH,
MOJIEKYJIa, BaJICHTHOCTh, 3JEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMUYECKasi CBA3b (KOBAJICHTHas, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XHUMHUYECKasl peakuus, pacTBOpP, AJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIMu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS AJIEKTPOIUTHUUYECKON MUCCOIMUAINN, TEPUOTUYECKUN
3akoH J[.1. Menneneesa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIUX MAacC), 3aKOHOMEPHOCTH, CHUMBOJUYECKUHN SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JI€Kallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMEHHBIC
MPEACTaBJICHUSI O CTPOSHHWU BEIIECTBA HA ATOMHOM, HOHHO-MOJICKYJISIPHOM H
HAJIMOJIEKYJIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHW3Max XHUMHYECKUX
peakiui, TEPMOJMHAMHUYECKUX M  KUHETUYECKHMX 3aKOHOMEPHOCTSAX  HX
MPOTEKAHMS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIb30BaHUN BAXKHEUIIMX HEOPTAaHMYECKUX BEIECTB B OBITY M MPAKTUYECKOU
JEATCIBHOCTH ~ YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh yYMEHHI: BBISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPHU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaIlCHUIH;
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c(OPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHUMBOJUKY JUJIS
coctaBieHuss GOpMysT BEHIECTB M  YpPaBHEHUH XHWMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHHUS OMPEEIIATh BAJIGHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATh 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M M TUNA KPUCTALIMYECKON pEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBII MEXAaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBSI3H;

cOpMUPOBAHHOCTh ~ yYMEHHM:  KJIacCH(UUUPOBATH:  HEOPTaHUYECKUE
BEILIECTBA I10 UX COCTaBY, XMMUYECKHE PEAKIIUH MO PA3JIMYHBIM IMPU3HAKAM (UUCITY
U COCTAaBY pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuH, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aTtopa H
JIPYTHUE); CAaMOCTOSITENIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I KilacCU(pUKauuu
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUM;

Cc(OpMUPOBAHHOCTb YMEHUS PACKPBIBATH CMBICI NEPUOJUUYECKOrO 3aKoHa /[,
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOILYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTO IEPHOIOB
[Tepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHSA
«QHEPTeTHYECKUE YPOBHU», «IHEPreTUUYECKHE TOIYPOBHH», «S-, p-, d-aTOMHbBIE
opOuTaNn», «OCHOBHOE U BO30YXIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHS] CBOWCTB XMMHYECKUX AJIIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckour cucremsr J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHMS
UX JICKTPOHHBIX 000JIOYECK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepus3oBaTh (OMHUCHIBaTH)  OOIIUE
XMMHYECKME  CBOMCTBA  BEHIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYILIECTBOBAHHE TE€HETUYECKOM CBSA3M MEXJIYy HEOPraHWYECKMMH BEIECTBAMH C
MOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIINIA;

cOpPMHPOBAHHOCTh yYMEHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABJICHUS 3JEKTPOHHOIrO OanaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPAaBHEHWW;  pEaKUMM  TUAPOJIW3a;  PEaKIul
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U ATFOMUHUS );
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cOPMHPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HUX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapakTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS XUMUYECKOTO PABHOBECHSI TI0]T BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOpPMHPOBAHHOCTh, yMEHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKale B OCHOBE MPOMBINUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; IEJIECO00Pa3HOCTD
NPUMEHEHUSI HEOPTaHUYECKUX BEIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyYHOTO
MO3HAHUSL SBJICHUW TMPUPOABI — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHS IPUMEHSTh 3TH 3HAHUS MPU IKCIIEPUMEHTAIBLHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBJISITh B3aMMOCBSI3b XUMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJsl BEIIECTBA B PAaCTBOPE» U «MOJISIPHASI KOHIIEHTPAIUS;
Macchl BEIIECTBA WM 00bEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcce
Wi 00bEMY OHOTO W3 YUYaCTBYIOIIUX B PEAKIMU BEIIECTB; TEII0BOro s dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IMOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEIMEHbIO JAUCCOIMAlUM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOAYyKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJIE pacTBOpa C
ompeeIEHHOW MAacCOBOM JI0JICH pacTBOPEHHOTO BEIIECTBA WUIM JAaHO B M30BITKE
(MMeeT TpHUMECH); JOJM BbIXOJA MPOAYKTa PEaKIuH; OOBEMHBIX OTHOIICHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIBHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUA  JKCIEpUMEHT  (NpOBEACHHME  peakuuid  HOHHOro  OOMEHa,
MOATBEPAKICHUE KaUECTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, H3y4YEHUE BIIHSHUSA
pa3IMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIleHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Metawiey u  «Hemeramis»y) ¢
COOJTI0/IEHNEM TIpaBUiI 6€30MacHOT0 OOpaIleHus ¢ BEIIECTBAMU U J1a00paTOPHBIM
oOopynoBanueM, (HOpMyIupoBaTh I€Jdb HUCCICAOBAHMS, TPEIACTABIATh B
paznu4HON (opMe pe3yJbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH HUX

A0CTOBCPHOCTD,
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c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIaTh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
mocyJol M j1abopaTopHbIM OO0OpyAOBaHMEM, OOpAIICHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIIMSIMHA TIO BBITIOJIHCHHIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTHYECKH I€J€CO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA JKMBBIC OPraHU3MbI OMpPEACIEHHBIX HEOPraHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

c(OpPMHPOBAHHOCTh YMEHHUMN: OCYIIECTBIIATh II€JICHANPABICHHBINA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasi U yueOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoi uHGopmaruu, UHTepHeT u Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, mepepadbarpiBaTh €€ U MCIOIH30BAThH
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHUE

KoanuecTBo 4acoB

10 KVJIACC
Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl Bcero

Paznen 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannyeckoit xumun. Teopus

1.1 CTPOCHUS OPraHUYECKUX COeTUHEHUN A. M. 10
bytneposa
Wroro no pazneny 10

Pa3znen 2. YrieBoaopoabl

[IpenenbHbIC YTIEBOAOPOABI — ATKAHBI,

2.1 8
LUKJIOAJIKAHbI

’ HenpenenbHble yriieBOgOpPOIbL: AJIKEHBI, 18
' aJIKaJUEeHBbI, AJTKHUHbI

23 Apomatnyeckue yrieBo0po/bl (apeHsbl) 12

)4 IIpupoaHbIE HICTOYHUKH YITIEBOAOPOJOB U UX 6
' nepepaboTKa

2.5 ["anoreHnpon3BOIHbBIE YTIIEBOIOPOAOB 6

50

Uroro no pazgeny

Pasnen 3. Kuciopoacoaep:kamue oprannyeckue coeinHeHust

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/d69d{f650

bubmuorexa [JOK
https://m.edso00.ru/d69d{f650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [JOK
https://m.edsoo.ru/d69df650

bu6mmoreka [IOK
https://m.edsoo.ru/d69df650

bu6mmorexa [IOK
https://m.edso0.ru/d69df650

3.1 Cruptel. ®enon 15 1 bubmuotexa [JOK
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https://m.eds00.ru/d69df650

KapOonunbHble coeAMHEHUS: abIETHIbI U
bubmuorexa [JOK

3.2 . Kap0 .C 28 1
keToHbl. KapOoHOBbIE KUCIOTEL. CII0KHBIE hitps://m.cdsoo.ru/d69di650

a¢upsl. XKupbl

bubmuoreka [JOK

33 % 13 1
TICBOIT https://m.edsoo.ru/d69df650

Wroro no pazneny 56

Pa3znen 4. A3oTcoaepxamue opranHnyecKkue coeuHeHust

bu6mmorexa [IOK

4.1 A A .b 14 1 2
MITHBL AMIHOKHCIOTH. HEH https://m.edso0.ru/d69df650

Wroro no pazaeny 14

Pa3zaea S. BoicokoMoJIeKyJIsIpHBIE COeINHEHUS

5.1 BricokomoaeKyIsIpHbIe COSIMHECHUS 6 1 bubmorexa HOK
' yp a https://m.edsoo.ru/d69df650
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 3 6
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHHe pa3aeiioB H TeM nudpoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. Teopernueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuii 3aKoH
1.1 u Ilepuoanyeckas cucTeMa XUMHYECKHAX 11 bubmorexa LOK
| PHOA https://m.edsoo.ru/2dd5724
anemenToB . 1. Menaeneera
12 Crpoenue BeniecTBa. MHOrooOpasue 12 | bubnmnoreka HOK
' BEILIECTB https://m.edsoo.ru/2dd57f24
bubmuorexa [JOK
1.3 XHUMHUYECKHE PEaKIIUNA 24 1 3
peakt https://m.edsoo.ru/2dd57124
Wroro no pasaeny 47
Pa3nen 2. Heoprannueckasi xumust
bu6nuoreka [IOK
2.1 Hemertamiet 39 1 3
https://m.edsoo.ru/2dd57124
b K
2.2 Merammst 41 1 2 momorexa 110
https://m.edsoo.ru/2dd5724
Wroro no pazneny 80
Pa3znea 3. Xumus u :Knu3HL
31 Meto/bl TO3HAHUS B XUMHUH. XAMHS U 9 bubmuoreka [{OK
' )KU3Hb https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
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ITPOBEPAEMBIE HA EI'D 10 XUMHUU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
NMpPoBePSIEMOro OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl CPeHEro 0011ero
TpeOoBaHuUs o0pa3oBaHust

1 Brnanenue cuctemMoil XMMUYECKUX 3HAHUHM, KOTOpasi BKJIIOYAET:

OCHOBOIOJIAralolue MOHATUS (XUMHUYECKUHA AJIEMEHT, aTOM, H30TOIIbI,
3NEKTpOHHAas 000JI0UKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATIN aTOMOB,
OCHOBHOE M BO30YXJEHHOE COCTOSHHE aroMma, HOH, MOJEKYJIa,
BaJICHTHOCTD, AIEKTPOOTPUIIATENILHOCTD, CTEIEeHb OKHCIICHUS,
XUMHYECKast CBS3b (G- W T-CBA3b, KpPAaTHBIE CBSI3U), THOpUIAM3AIMS
aTOMHBIX OpOWTAaNeH, KPUCTAIUIMYECKAs pemETKa, MOJIb, MOJISPHAS
Macca, MOJSIpHBIM 00BEM, MOJSpHAs KOHIICHTpPALMs, PacCTBOPHI
(MCTUHHBIE, AMUCIEPCHBIE CHUCTEMBI), KPUCTAJUIOTUIPATHI, YTJIEPOIHBIH
ckesner, (yHKIMOHAJbHAs TPyMNa, paguKal, HU30MEpbl, CTPYKTypHas
L1 dbopmyma, wm3omepus  (CTpyKTypHas, TeoMmeTpuyeckas  (Iuc-,
' TPaHCU3OMEPHsI), TOMOJIOTHUECKHUH psJl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ- U a30TCOJEpIKAIINE COCTUHEHHS, OMOJIOTMYEeCKH aKTHBHBIE
BellecTBa (yraeBOIbl, KUPBI, OETKKU), MOHOMED, TOTUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJIIPHBIE COEAMHEHNs, KPEKUHT, pU(POPMUHT, THUIIBI
XUMUYECKUX peakuuidl (OKUCIUTETHHO-BOCCTAHOBUTENBHBIE, JK30- U
SHAOTEPMHUUYECKUE, PeaKIIMM MOHHOTO OOMEHa, TOMO- U Te€TepPOreHHbIE,
oOpaTtuMbie ¥ HEOOpaTHUMBbIE), PACTBOP, SJIEKTPOIHUTHI, HEITEKTPOIUTHI,
AJIEKTPOJIIUTAYECKAS JUCCOLMAIINS, CTENEHb UCCOIUAIINN, OKUCIUTEb,
BOCCTAHOBUTENb, JJIEKTPOJIU3, CKOPOCTb XHMHYECKOM  pPEaKIuH,

XHUMHUYCCKOC paBHOBeCI/IC)

TEOPUH U 3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHUS OPraHUYECKUX
Bemects A.M. bytnepoBa, Teopus 3JIEKTPOIUTHYECKON IUCCOLMALUU,
[Tepuoanueckuii 3axkon .M. MenneneeBa, 3aKOH COXpaHEHUS Macchl),
1.2 3aKOHOMEPHOCTH, CHUMBOJIMYECKHUW SI3bIK XWMHH, MHUPOBO33PEHUYECKHUE
3HAHUS, JIEKAIUE B OCHOBE MOHUMAHUS MPUYUHHOCTA U CHUCTEMHOCTHU
XUMHYECKUX SBJIEHUN, COBPEMEHHBIE IIPEACTABICHUS O CTPOCHUU

BCIICCTBA HA AaTOMHOM, MOJICKYJISIDHOM W HAaJIMOJICKYJIAPHOM YPOBHAX

13 IIPEACTABICHUA 0 MEXaHUu3Max XUMHUYCCKUX peaKHHﬁ,
TEPMOANHAMHUYCCKUX u KHHETUYCCKUX 3aKOHOMCPHOCTAX nux
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MMPOTCKAHUSA, O XUMHUUYCCKOM PABHOBCCHHU, TUCIICPCHBIX CUCTEMAX

(aKTOJIOrMYECKUE CBEJEHHUS O CBOMCTBaX, COCTAaBE, IOJIY4YEHUU W
1.4 0€30IaCHOM  HCIIOJIb30BAaHUHM ~ B@KHEHIIMX  HEOPTaHUYECKUX |
OpPraHUYECKUX BEWIECTB B OBITY M TNPAKTHUYECKOW JESATEIHHOCTH

YECJI0BCKa

o0Iye Hay4HbIE NMPHHIMIIBI XMMHUYECKOTO MPOM3BOJCTBA (Ha IpUMepe
1.5 MPOM3BOACTBA CEPHOW KHCIOTHI, aMMHaKa, METaHOJa, IepepadOTKU
HedTH)
2 ChopMupoBaHHOCTh YMEHUH BBISBIIATD:

XapakTepHble IPU3HAKM M  B3aUMOCBSA3b HW3YYCHHBIX IIOHATHUH,
2.1 IIPUMEHATh COOTBETCTBYIOIIME IIOHATUSA IIPU OIHCAHUHU CTPOCHUS U

CBOMCTB HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB U UX MPEBpPALICHUI

B3aHMOCBS3b XHMHUYCCKHUX 3HAHUN C MOHATHIMH H MnpeacCTaBJICHUAMU
2.2 APYrux mnpeamMeToB AJist 0oJsiee OCO3HAHHOIO MOHMMAHHS U OOBICHEHHUS

CYIIHOCTHU MAaTCPUAIBHOT'O CAUHCTBA MUpPa
3 C(i)OpMI/IpOBaHHOCTb YMCHUS UCIIOJIB30BATh:

HAaVMCHOBAHMUA XMMHUYECKUX COCIMHEHMM MEXIyHapOIHOIO CO03a
31 TEOPETHYECKOW W MPUKIAJIHOM XMMHM UM TpPHUBUAIbHBIE Ha3BaHUSA

BCIICCTB, OTHOCAIIUXCA K H3YYCHHBIM KJIacCaM OpPraHu4Y€CKUX U

HCOPraHUYCCKUX COCI[I/IHGHI/Iﬁ

XUMHAYECKYI0 CHUMBOJIMKY JUISI COCTAaBICHHS (OPMYJI HEOPTaHUYECKUX
3.2 BEIIECTB, MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX

U CKEJIETHBIX) (JOPMYJI OPraHNYECKUX BEIECTB
4 ChopMupoBaHHOCTh YMEHUS KIacCU(PUIIMPOBATS:

41 HCOPraHNM4YCCKUC BCHICCTBA, CAMOCTOATCIIBHO BLI6I/IpaTB OCHOBAaHHA H

KPUTEpUU JUIs KITacCU(PUKAIIMK N3ydaeMbIX XMMUYECKUX OOBEKTOB

4 OPraHnv4eCKuC BCHICCTBA, CAMOCTOATCIBHO BLI6I/IpaTB OCHOBAaHHA U

KPUTEpUU JUIs KITacCU(PUKAIK N3ydaeMbIX XMMUYECKUX OObEKTOB

M0 Pa3JIMYHBIM TPH3HAKaM (YUCIYy W COCTaBy PEArHPYIONIMX BEIIECTB,
4.3 TEIIOBOMY  3(PQEKTy peakiy, W3MEHEHUIO CTENEeHEeH OKHUCIICHUS

OJICMCHTOB, O6paTI/IMOCTI/I pe€aknuuu, y49aCTuro KaTanmaTopa)

ChopMupoBaHHOCTh YMEHHUSI XapaKTepU30BaTh 3JEKTPOHHOE CTPOECHHE
aTOMOB (B OCHOBHOM U BO30YXIEHHOM COCTOSSHUM) U HOHOB
5 XMMHYECKHX 271eMeHTOB | — 4 nepuonos [lepnoanueckoii cucremsr J[.1.
MeHeneeBa 1 UX BaJI€HTHbIE BO3MOKHOCTH, UCHOJB3Ys MOHATHUSA S-, D-,

d-31eKTpOHHBIE OpOUTAIIN, DHEPTETUYECKUE YPOBHU
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ChopMupOBaHHOCTh yMEHUS OOBSCHATH 3aKOHOMEPHOCTH W3MEHEHHS
6 CBOWCTB XMMHYECKHX DJIEMEHTOB M OOpa3yeMbIX MU COCIUHEHUH MO

MeproJam U rpymnmnam

ChopMupOBaHHOCTE yMEHHSI COCTABISITH YPABHCHHSI XUMHUYECKUX

peakuuii ¥ pacKpbIBaTh UX CYIIHOCTb:

71 OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ IMOCPECACTBOM COCTABJICHUA

ANEKTPOHHOTO OallaHca 3TUX peaklui

yYpaBHEHHUS peaKIUil pa3IU4HbIX THUIIOB; TMOJHBIE M COKpallEHHBIE
7.2 ypaBHEHHUS peakuii HOHHOTO 0OMEeHa, YUYUTHIBAsl YCIOBHUS, IIPH KOTOPBIX

3TU peaKUrU UIYT J0 KOHLA

73 peakuuii TUAPONIN3a, peakui KOMIUIEKCOOOpazoBaHusi (Ha MHpUMeEpe

THJIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHHS)
8 CdopmrpoBaHHOCTH YMEHHUS MTOATBEPKIATh!

Ha KOHKPETHBIX MPUMEpPAX XapakTep 3aBUCHMOCTH PEAKIIUMOHHOMN
CIIOCOOHOCTH OpPTaHMYECKUX COCIUHEHWH OT KPAaTHOCTH | THIA
8.1 KOBaJICHTHOM CBSI3H (G- U T-CBSI3U), B3AUMHOTO BIIMSIHUS aTOMOB U TPYII
aTOMOB B MOJIEKYJaX, a TaK)Ke OT OCOOCHHOCTEH pean3aiy pa3IuaHbIX

MEXaHU3MOB IPOTEKAHUS PEAKLUN

82 XapaKTCPHBIC XHWMHUUYCCKHEC CBOMCTBaA BCIICCTB COOTBCTCTBYIOIIUMU

SKCIIEPUMEHTAMH U 3aIIUCAMU YPAaBHEHUN XUMUYECKUX peaKuil
CdopMHpoBaHHOCTh YMEHHUS XapaKTEepHU30BaTb COCTAB M Ba)KHEHIIME
CBOMCTBAa BEIIECTB, MPUHAIISKAUMX K ONpeAeNEéHHbIM KiaccaM U
rpymnnam CoeIuHEeHUH (IIPOCThIe BEIECTBA, OKCUIIBI, THIPOKCUIBI, COJIH;
yTJI€BOAOPOBI, IPOCThIE FPUPHI, CHUPTHI, (PEHOIIBI, AJIbJETUABI, KETOHBI,
KapOOHOBBIE KHUCJIOTHI, CJOXHBIE 3(QUPbI, KHUPBI, YIJIEBOJAbI, AMHHBI,
aMUHOKHCIIOTBI, OETIKN)
CdopmMupoBaHHOCTh yMEHHS MPOBOAMTH PACUEThl MO XUMHYECKUM
10 dopMynaM M ypaBHEHHMSIM XHMHUYECKHUX PEAKIMUHA C HUCIOJIb30BaHUEM
(bU3NYEeCKUX BEITUYUH:
Macchl (00b€Ma, KOJIMUYECTBA BELIECTBA) MPOAYKTa PeaKkUH, eCIU OJHO
10.1 13 UCXOJHBIX BEILECTB JJaHO B BUJIE PACTBOPA C ONPEACIEHHON MacCOBON
J0J1Iel pacTBOPEHHOTO BEILIECTBA WJIM JAHO B U30BITKE (MMEET MPUMECH )
10.2 MaccoBOW MJIM 00BbEMHOM 10U, BBIXO/1a MPOAYKTA PEAKIIHH
10.3 TEIUIOBOTO 3P deKTa peakiuii

104 00BEMHBIX OTHOIIEHUN Ta30B

10.5 10 HAXOXKJACHUIO XUMUYECKON (hOPMYJIBI BEIIECTBA
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Bnangenue cucrteMol 3HaHHM O METOJAX HAYYHOI'O MO3HAHUS SABJIECHUU
MPUPOBI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HAYKaX U YMEHHUE ITPUMEHSTh
11 STU 3HAHUS TMPU DKCIEPUMEHTAIBLHOM HCCIEAOBAHUM BEIIECTB W IS
OOBSCHEHUS XHUMHUYCCKHX SBJIICHUM, HMMEIOIIMX MECTO B MPHUPOJIE,

Hp&KTH‘IGCKOﬁ JACATCIIBHOCTHU YCIIOBCKA U B HOBCCI[HGBHOﬁ KHU3HHU

ChopMupoBaHHOCT yMEHHS TPUMEHATh (UCMHOJIb30BATH) 3HAHUS O
COCTaB€ M CBOMCTBAaX BEIIECTB JUISI SKCIEPUMEHTAILHON TMPOBEPKHU
TUIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEH MPOTEKAaHUS XHUMHUYECKUX
12 peakiuii W MPOrHO3UPOBAHMS BO3MOXKHOCTEM HMX OCYILIECTBIICHUS,
CUCTEMHbIC XMMHUYECKUE 3HAHHS Ui OOBSICHEHUS M IMPOTHO3UPOBAHMS
SIBJICHUM, MMEIOIIUX €CTECTBEHHOHAYYHYIO MPHUPOAY; Il MPUHATUS

IPaMOTHBIX pEIIEHUH Po0JieM B CUTYalUsAX, CBSI3aHHBIX C XUMUEH

CpopMHUpPOBAaHHOCTh YMEHHS IUJIAHUPOBATH U TMPOBOJAUTH XUMHUYECKHUI
JKCIIEPUMEHT (TIOJyuyeHHEe U U3YYeHHE CBOMCTB HEOPTaHHYECKUX H
OpraHMYECKUX BEIIECTB, KauyeCTBEHHbIE pEaKUUU YIJIEBOJOPOIOB
Pa3IMYHBIX KJIACCOB M KHUCIOPOACOJEPIKAIIUX OPraHUYECKUX BEIIECTB,
13 perieHue AKCTIEPUMEHTAIIbHBIX 3a1a4 1o pacrno3HaBaHMIO
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB) C COONIOACHHEM IpaBUII
OesomacHoro  oOpamieHus C  BemlecTBaMM M J1a00OpaTOPHBIM
o0opynoBanuem; GOpPMYITHPOBATH 1SN MCCICIOBAHMUS; MIPEICTABISATH B
paznuuHOil opMe pe3yNbTaThl HSKCIEPUMEHTA, aHaJIU3UpPOBATH U

OLCHUBATDL UX NOCTOBCPHOCTD

ChopMupoBaHHOCTh YMEHMSI OCYLIECTBIISTH I€IE€HANPABICHHBIM MOMCK
XMMHUYECKON MH(OpMAIMU B pa3IMYHbIX HICTOYHHUKAX (Hay4Has U yuyeOHO-
14 Hay4Has JIUTepaTypa, CpeAcTBa MacCOBOM MH(pOpMaIuH, ceTh IHTepHeT 1
JpyTue), KPUTUYECKH aHaJIU3UpOBaTh XHUMHUYECKYI0 HH(POpMALHIO,
nepepabaTbiBaTh €€ U KCIIOJIb30BaTh B COOTBETCTBUU C IIOCTABICHHOMN

yueOHOI1 3aaueit

ChopMupoBaHHOCT  yMEHHUS MPOTHO3UPOBATh, AHAIM3UPOBATH U
OLICHUBaTh HH(MOPMAIMIO C TO3UIMKA HKOJOTHUECKOW Oe30MacHOCTH
TIOCJICZICTBUI OBITOBOM W TMPOM3BOJACTBEHHOHN JESTEIILHOCTH YENIOBEKa,
CBSI3aHHOW C TepepabOTKOM BEUIECTB; CHOPMHUPOBAHHOCTH YMEHUI
15 OCO3HaBaTh  ONACHOCTb  BO3JEHUCTBHS  HA  JKUBBIE  OpPraHU3MBI
ONPENEIEHHBIX BEIIECTB, IOHMUMAas CMBICI TIOKa3aTesidl IpeAeIbHOU
JOMYCTUMOW KOHIIGHTpAIlMM, ¥ TOSICHATh Ha TpUMEpax CrocoObl
YMEHBIIICHUS ¥ IPEJOTBPAILICHUS] UX BPEAHOTO BO3ICUCTBUS HA OPTaHU3M

YCJIOBCKaA
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INIEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbIX HA

EI'D 11O XUMHUHN
Kon IIpoBepsieMblii 3JIEMEHT COIEPKAHUS
1 TeopeTndyeckrie OCHOBbI XUMUU

Crpoenne BemectBa. CoBpeMeHHas MOJIENb CTPOEHHs aToMa. Pacnipesnenenune
AJIGKTPOHOB IO 3HEPreTHYeckuM ypoBHAM. Knaccudukanms XuUMHYECKHX
1.1 aneMeHTOB. OCOOCHHOCTH CTPOCHHS SHEPTETHICCKHX YPOBHEH aTOMOB (s-, p-,
d-semenToB). OCHOBHOE U BO30YXIEHHOE COCTOSHHUS aTOMOB. DJIEKTPOHHASI

KoH(uUrypaius aroma. BajieHTHbIE 2IEKTPOHBI

Ilepuonuueckass cucrema xumMuueckux isnemeHToB J[.M. Mengeneena.
®usnyeckuit cMbica [lepuoanueckoro 3akona J[.M. MenneneeBa. [Ipuuunsl u
1.2 3aKOHOMEPHOCTH HW3MCHEHHs CBOMCTB DIIEMEHTOB M WX COCIUHEHHH I10
MepuojiaM W rpynmnaMm. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB IIPOCTBIX

BEILIECTB, BOJOPOIHBIX COCTMHEHHH, BBICIITUX OKCHIOB M THIPOKCHIOB
1.3 BanentHocTb. DnekTpooTpuiiaTeabHOCTh. CTENEeHb OKUCICHUS

Buner xumuueckoil cBsi3M  (KOBaJIeHTHas, WOHHAas, MeTajlIM4yeckKas,
BOJOpPOJHAs) U MexXaHu3Mbl e€ oOpa3oBaHus. MeXMONEKyIsIpHbIC
1.4 B3auMoJieiicTBUs. BelecTBa MOJIEKYJISIPHOTrO U HEMOJIEKYJIIPHOTO CTPOEHUS.
Tunsl KpUCTAIUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELECTB OT TUIIA

KPUCTAIUIMYECKOUN PEIIETKH

Xumuueckass — peakmus.  Kiaccudukanumss  XMMHYECKUX — peakiuil B

= HEOPraHUYeCKOW U OPraHNYECKOM XMMHUH. 3aKOH COXPAaHEHHS MacChl BEILIECTB
1.6 CkopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3UYHbIX (PaKTOPOB
1.7 TennoBsie 2 hekTh XUMHUYECKUX peakiuii. TepMoXuMHiecKkre ypaBHEHUS
18 OOpatumbie peaknuu. XUMHYECKoe paBHOBecHe. DakTOphl, BIUSIONINE Ha
' COCTOsIHME XUMHUecKoro pasHosecus. [Ipuanun Jle [larense
DnexTponuTuyeckas auccounanus. CHUIbHbIE U cnalblie dnekTponauTsl. Cpena
1.9 BOJHBIX PAcTBOPOB BEIIECTB: KucCIas, HeWTpaibHas, mienodHasd. CreneHb
JHCCOIayn. Peaknyiu MOHHOTO 0OMeHa
110 I'moponus coneit. MoHHOE mpou3BeAeHHUE BOABL. BOAOpOIHBIN IMOKa3aTesb
' (pH) pacTBOpa
CrocoObl  BBIpOKEHUSI  KOHIIGHTPAllUM  PAcTBOPOB:  MaccoBas  JOJIA
1.11 pacTBOPEHHOTO BELIECTBA, MOJSIpHAs KOHUEHTpauus. HacelmeHnHele u
HEHACBIIIEHHbIE PACTBOPbI, PACTBOPUMOCTh. Kpucramioruaparsl
1.12 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. [loBeeHue BelecTs B cpeaax
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¢ pa3ubIM 3HaueHueM pH. MeTobl 351eKTpoHHOTO OanaHca

1.13 DIEKTPOJIN3 PACTBOPOB U PACILIABOB COJICH
2 OCHOBBI HEOPTaHUYECKON XUMHHU
21 Knaccudukanus HEOPraHUYeCKUX COCIMHECHUM. Homenkiarypa

HCOPraHN4YCCKUX BCIICCTB

XUMHUYECKHUE CBOMCTBA BAXKHEUIIMX METAUIOB (HATpWUMl, Kalul, KaabIuH,
2.2 MarHui, aJlOMUHHMA, [IMHK, XpOM, XKeJIe30, Mellb) U UX coeauHeHui. OO0mue

CIIOCOOBI IMOJIy4YCHHA MCTAJIJIOB

XUMHUYECKUE CBOWMCTBA BAXKHEWIIMX HEMETAJUIOB (TaJIOTCHOB, CEphI, a30Ta,
2.3 dbochopa, yraepoma W KpeMHHS) W HMX COCOUHEHHWHA (OKCHJIOB,

KHCIIOPOJICO/IEPKALUX KUCIIOT, BOAOPOJHBIX COSAMHEHN)

I'enermueckas CBA3b HCOPTraHNYCCKUX BCIICCTB, IPUHAAJICIKAIINX K

24

Pa3JIMUHBIM Ki1acCaM

)5 WNnentudukarus HEOPraHWIeCKuX coeTMHeHni. KauecTBeHHbIC peakiiuu

Ha HEOPTraHWYECKUE BEIIECTBA M NOHBI
3 OCHOBBI OPraHUYECKON XUMUU

OCHOBHbBIE TOJIOXKEHHUSI TEOPUU XUMHYECKOI'O CTPOCHUS OPraHMYECKUX
coenuHennii  A.M. bytiepoBa. VYTIJIepoIHBIA CKEJIET OpPraHUYeCKOu
31 MoJieKysbl. KpaTHOCTh XMMHMUYECKOW CBSI3M. S- M P-CBSI3U. Sp3-, sp2-, Sp-
' rudpuan3auy opouTaneil aToMoB yriiepoJa. 3aBUCUMOCTh CBOMCTB BEILLIECTB

OT XUMHYECKOIO CTpPOEHMs Mojekyid. ['omonoru. I'oMoONOrM4ecKkuil psia.

I/ISOMepI/IH 1 U30MCEPhbI

10 ITonatue o ¢ysxnuoHansHOW rpynmne. OpueHTanmoHHble  3((eKThI

3aMEeCTUTEIIEN

Hpe,[[CTaBJ'IeHI/Ie 0 KJ'IaCCI/Iq)I/IKaI_II/II/I OpTraHUYCCKUX BCUICCTB. HOMCHKHaTypa
33 OpraHU4YCCKUX COeUHEHUI (CI/ICTeMaTI/ILIeCKaSI) U TpHUBUAJIBHBIC HA3BAHHUA

BOXHEHIIMX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BEILIECTB

CBoOoaHOpaUKANBHBIH W HOHHBIM MeXaHW3Mbl peakuuu. [loHsiTHE O

34
Hykieopuie u anekrpoduie. [Ipasuno MapkoBuukosa. [IpaBusno 3aiiiieBa

AJIKaHBI. XUMUYECKue CBOICTBA aJIKaHOB: raJOr€eHUPOBAHHUE,
JNETUIPUPOBAHUE, TEPMUUYECKOE pA3JI0KEHUE, KPEKHHI, H30MepU3alus,
3.5 roperne. [lomydyenune ankanoB. [luknoankanel. Cnenuduka CBOHCTB
LMKJIOAJIKAaHOB C MaJlbIM pa3MepoM LHuKia. Peakuuu NOpUCOENMHEHUSA U

PaauKaJIBHOI'O 3aMCIICHUA

36 AJKCHEL XHUMHUYECKHE CBOICTBA: pcaknuun MPpUCOCAUHCHUSA

(raoreHupoBaHue, THUAPUPOBAHUE, THUIPOTATIOTEHUPOBAHUE, THUIpaTalus),
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ropCHusA, OKHUCJICHHUA W IMOJIUMCPU3AlIUU. HpOMBHJ_UIeHHLIC n na6opaTopHLIe

CIIOCOOBI IMOJIy4YCHH aJIKCHOB

Ankanuensl. XMMUUECKHE CBOICTBA aJKaJUEHOB: pEaKLUU NPUCOEINHEHUS

3.7 (ruapupoBaHue, TaJOTEHUPOBAHUE), TOPEHUs U MoiauMepusanuu. [lomyuenue
aJIKaJIneHOB
AJIKUHBI. XuMuyeckue CBOICTBA: peakuuu MPUCOCANHEHUS

(raoreHMpoBaHUe, TUAPUPOBAHUE, TUApATALUS, THUIPOraJOr€HUPOBAHUE)
3.8 KaK CII0co0 MoJTydeHH sl IOJIMMEPOB U IPYTHX MOJIE3HBIX MPOAYKTOB. Peakiinu
3aMmemieHus. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATypHOTO

IIaMCHU JIs1 CBAPKU U PE3KHU METAJLIIOB. HpI/IMeHeHI/Ie allCTHUJICHa

Apenbl. XHUMHYECKHE CBOWCTBa O€H307la: pEaKUHUHU AIEKTPOPUILHOTO
3aMelIeHHs, PUCOeANHEHUs (THAPUPOBaHUE, TajloreHupoBaHue). Peakius
3.9 ropenus. OcoOEHHOCTH XUMHUYECKUX CBOMCTB ToJiyosia. [lomydyenue Genzomna.
Oco0eHHOCTH XMMHYECKHX CBOWCTB cTHpoia. l[lommmepusamus CTUpPOIIA.

Crioco05b1 MOJIYUCHHUA U TPUMCHCHUC apOMATHUUCCKUX YITICBOAOPOJ0B

Crouptel. [IpenenbHble OIHOATOMHBIE CIUPTHL. XHMHYECKHE CBOWCTBA:
B3aUMOJCHCTBHE C HaTpUeM KaK CHOCO0 yCTaHOBJICHHS  HAJIHYHS
THIIPOKCOTPYNIBI, C TaJOT€HOBOAOPOAAMU KaK  CIIOCOO  TONy4eHUs
3.10 pacTBopuTeliel, BHYTPHU- U MEXMOJEKyJspHass Jerujaparauus. Peakuus
ropenus. [lomydenne staHona: peakuusi OpOKEHHS TIFOKO3bI, THApaTaIlHs
STUJICHA. ODTUJICHIVIMKONb M TIUIEPUH Kak MPEeACTaBUTENIN MpPEIesIbHBIX

MHOTI'0AaTOMHBIX CITMPTOB

311 ®enon. XumMudeckue cBoiicTBa eHoma (peakluud ¢ HaTpUeM, THIPOKCHIOM
Hatpusi, opomom). [Tonyuenue dhenomna

Anbreruasl. XHUMHYECKHE CBOMCTBA  MPEACIBHBIX  aJbACTUIOB:
TUIPUPOBaHNE; KAUECTBEHHbIE PEaKIMU Ha KapOOHWIbHYIO TpyMNIly (peakius
310 «cepeOpsHOro 3epkaniay, B3aumozeiictBue ¢ rugpokcugom wmeau (II).
' IlosnyyeHne mNpenenpHBIX anbJETHA0OB: OKHUCIEHHE CIHMPTOB, TUApATalus

alleTuieHa. AIIETOH Kak IpeJICTaBUTENb KETOHOB. OCOOEHHOCTH peaklIuu

OKHCJICHH all€TOHa

KapOoHOBBIE KHCITIOTBI. XUMHUUYECKHE CBOWCTBA TMPEACIBHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCIOT. OCOOEHHOCTM XHMMHMUYECKHUX CBOWCTB MYypaBbHUHOMN
3.13 KkucnoThl. [lomydeHue mMpenenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT:
OKHCJICHUE AJIKAHOB, AJIKEHOB, NEPBUYHBIX CIMUPTOB, aJbJIErMA0B. Bpicmiue

IpeaACIIBHBIC U HEMMPEACIIbHBIC Kap60HOBI)Ie KHCJIIOTHI

314 Crnoxuble >pupel U Kupbl. CrnocoObl TMONy4eHHUS CIOXHBIX 3(HUPOB.

Obpatumocth peakuuu sTepudukanuu. [IpumeHeHune ciaoXHbBIX 3(QUPOB B

42

[okyMeHT co3aaH B anekTpoHHow copme. Ne 32 ot 02.03.2026. NcnonHutenb: Xabubynnud N.A. B SINNEKTPOHHbIA
CrpaHuua 42 u3 45. CTpanuua cosaara: 02.03.2026 15:55 =¥ TATAPCTAH



MUIIEBON ¥ MappIOMEpHON MPOMBIIUIEHHOCTH. JKHUPBI KaK CIOXKHBIE 3(HUPHI
IJIMLEpUHAa U BBICIIMX KapOOHOBBIX KHCIOT. XUMHUYECKHE CBOWCTBA KHUPOB:
TMJIpUpOBaHUE, OKUCJIeHUe. ['Maponus, win oMbUIEHHE, )KHUPOB KakK CIOCO0
MIPOMBIIIJICHHOTO TIOJY4YEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. MBIIA Kak

COJIK BBICHIHUX Kap6OHOBBIX KHCIIOT

XHUMHUYECKHE CBOMCTBA TIJIIOKO3bl: PEAaKLUHUU C Yy4acTUEM CIHUPTOBBIX U
aJIbJIETMIHOM TPYIII U MOJIOUHOKHUCIIO0E OpokeHue. [Ipumenenne rintokossl, eé
3HauUeHUE B IKU3HeAeATeIbHOCTHM opraHusma. J[lucaxapunapl: caxaposa,
MaibTO3a. BoccTaHaBiaMBaiole W HEBOCCTAHABIMBAIOIINE JHUCAXapUIbL.
315 IM'maponus nucaxapupos. Ilomucaxapunbl: kpaxman, rmMkoreH. CrtpoeHue
. MaKpOMOJIEKYJl KpaxMmaia, TJIMKOTeHa U LeJUI0103bl. Pu3nueckue cBOWCTBA
Kpaxmalia ¥ MeJUTIOJIO3bl. XUMHYECKHe CBOMCTBA Kpaxmana: THIPOJIH3,
KauecTBEHHas peakius C HoA0M. XHMHUYECKHE CBOMCTBAa IIEJUIIOIO3bI:
THIIPOJIA3, TOIy4YeHHue 3(PUPOB LEIUTI0N03bl. [loHsATHE 00 HMCKYCCTBEHHBIX

BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK)

AMHHBI. AMHHBI KaK OpPraHMYECKHE OCHOBAHMS: PEAKIHH C BOJOM,
KHCJIOTaMH, PEaKIus ropeHus. AHWIMH KaK MPEACTaBUTEh apOMAaTHUYECKUX
3.16 aMUHOB. XMMHMYECKHE CBOMCTBA aHWJIWHA: B3aMMOJCHCTBHE C KHCJIOTaMH,
OpoMHOI BOJIOW, okucieHue. [lomyueHne aMHHOB AIKWJIMPOBAHUEM aMMHAKa

1 BOCCTAHOBJICHUEM HUTPOIIPOU3BOJHBIX YIJICBOAOPOAOB

AMUHOKHUCIOTHL U OelKH. AMMHOKUCIOTHI Kak aM(OTEpHbIE OpraHu4ecKue
317 coequHeHusi. OCHOBHBIE aMHUHOKHCIIOTHI, 0Opasyroniie Oenku. XuMU4YecKue
CBOWCTBa OE€JKOB: THUIPOJIM3, JEHATypalus, KaueCTBEHHbIE (I[BETHBIC)

pCaKkuuu Ha OcKH

CrpoeHne M CTpyKTypa MOJIMMEPOB. 3aBUCHUMOCTb CBOWCTB IOJMMEPOB OT
318 cTpoeHHs] MoJieKyJ. OCHOBHbBIE CITOCOOBI MOJYUYEHUS! BBICOKOMOJIEKYJISPHBIX
COETMHEHUI: peakuuu MOJIMMEPHU3aLUU u MOJINKOHIEHCAIIUH.

Knaccugukanus BoJI0OKOH

3.19 WNnentudukanus opraHnyecKkux coeAMHeHNn. Pemienne

AKCMEPUMEHTAJIbHBIX 33/]a4 Ha PaCllO3HABAHME OPTaHMUYECKUX BEILECTB
3.20 ['eneTnyeckas CBsI3b MEXKIy KacCaMHl OPraHMYECKUX COCTMHEHUM
4 XUMUS U )KU3Hb

41 Xumus B TOBCEAHEBHOW >Ku3HM. [IpaBuia Oe3omacHOil pabOTHI ¢ €IKUMH,

TOpHOYMMU U TOKCHYHBIMH BCUICCTBaAaMU, CPECACTBAMU OBITOBOI XUMHUHU

Xumusi U 310poBbe. XHUMHS B MEOULMHE. XUMHSA M CEIBCKOE XO3SMCTBO.
4.2 X¥MHA B MPOMBIIUIEHHOCTH. XUMUS U DHEPreTHKA: MPUPOIHBIN U MOMYTHBII

He(TAHOI Ta3bl, UX COCTaB U UCTONb3oBaHue. CocTaB HETH U €€ mepepadoTKa
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(IpUpOIHBIE UCTOYHUKHU YTIIEBOIOPOJIOB)

XuMHus ¥ 3KOJOTUS. XUMHUYECKOE 3arpsi3HEHUE OKPYKAKOWIEH CpPEIbl U €ro

nocaenctsus. Oxpana rugpocdepsl, MOYBbI, aTMOChepbl, GIIOPHI U GayHBI OT

43 XUMHUYECKOro 3arpsisHeHus. [IpoOiema OTX0I0B M MOOOYHBIX MPOIYKTOB.
AJnpTepHaTUBHBIE UCTOUHUKHU SHEPTUU
OOmue mpeAcTaBIeHUS O  MPOMBIIUICHHBIX  CIOCO0AX — MOJTYYEHHS
XUMUYECKUX BEIIECTB (HAa TMpUMepe MPOU3BOACTBA aMMMAKA, CEPHOU
4.4 kucnotbl). UY€pHas u uBerHas Merawryprus. CTekio M CHIMKaTHas
MPOMBILIEHHOCTh. [IpoMblnuieHHass opranunyeckas xumusa. CbeIpbE€ i
OpraHMYeCKOM IPOMBIIUIEHHOCTH
5 Tunel pac4ETHBIX 3a7a4
51 Pacuérbl Mmacchl BemiecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY
" BelmecTBa, Macce Wi 00BEMY OJIHOTO U3 YUACTBYIOIIUX B PEAKIIMU BELIECTB
5.2 Pacuérsl TeroBoro agexra peakuu
53 Pacuérpl 00bEMHBIX OTHOIICHUH Ta30B IPU XUMHUYECKUX PEAKIIUIX
54 Pacuérer macchel (00bE€Ma, KOTMUYECTBA BEIIECTBA) MPOJTYKTOB PEAKIIHH,
' €CJIM OJIHO U3 BEIIECTB JJaHO B U30BITKE (MMEET MPUMECH )
55 Pacuérbl maccoBoil wiin 00BEMHOMN JOIM BBIXOJA IPOAYKTA PEAKIIUH OT

TCOPCTUYCCKH BO3MOKHOI'O

Pacuérbl maccnl (00bE€Ma, KOIMUECTBA BEIIECTBA) MPOAYKTA PEAKIUH, ECIH
5.6  01HO W3 BEMIECTB JAHO B BHJIE PACTBOPA C ONMPENEIEHHOM MacCOBOM H0ei

PacTBOPEHHOTO BEIIECTBA

57 Pac4dé€Thl ¢ UCIOIB30BaHUEM MOHATHI «MacCcoBast A0JIsD», «MOJIAPpHAA

KOHICHTpaus», «paCTBOPUMOCTL»

Haxoxxnenne MoieKkysipHOi (opMyIibl OpraHUn4ecKoro BELIecTBa MO €ro
5.8 MIOTHOCTH M MacCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIIMX B €0 COCTAB, HIIH 10

MIPOYKTaM CTOPAHMS

44

[okyMeHT co3aaH B anekTpoHHow copme. Ne 32 ot 02.03.2026. NcnonHutenb: Xabubynnud N.A. B SINNEKTPOHHbIA
CrpaHuua 44 u3 45. Ctpanuua cosaara: 02.03.2026 15:55 =¥ TATAPCTAH



Jluct cornacosanua k AokymeHTy NQ 32 ot 02.03.2026
Muuymatop cornacoanua: Xabubynnuxd U.U. Qupextop
Cornacosanue nHuyuunposaHo: 02.03.2026 15:55

INucTt cornacoBaHuna Tun cornacoBaHua: nocneaoBaTesibHOe
N° (17[0} Cpok cornacosaHusA PesynbTaTt cornacosaHus 3ameyaHun
1 Xabubynnux U.MN. Moanucato

02.03.2026 - 15:55

HokymeHT co3aaH B anekTpoHHon chopme. Ne 32 ot 02.03.2026. NcnonHutens: Xabubynnux U.U. N IIEKTPOHHbIA
CrpaHuua 45 u3s 45. Ctpanunua cosgana: 02.03.2026 15:59 =¥ TATAPCTAH



