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HOACHUTEJBHAA 3AIINCKA

Pabouasi mporpamMmma 1o XMMHUHU Ha YPOBHE CpEHEro oOiiero oOpa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepannny», TpeOOBAaHUN K pe3yJbTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMBbl CPEIHETO oO1ero
obpazoBanusa(POIl COO), npencraBieHHbIX B DepepadbHOM TOCYJapCTBEHHOM
obpazoBatenpHoM craHaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTeNbHBIX OpraHu3aunusx Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX ToNoXkeHu «CrTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoa 1o 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XUMHSI Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME E€CTECTBEHHO-HAy4yHOro oOpa3oBanusa ydamuxcs 10 kmaccoB. U3yuenue
npeaMeTa, pealn3dyemMoe B yCloBUsIX AuddepeHnrpoBaHHOTO, MNPOGUIHLHOTO
oOy4eHusi, MPU3BaHO 00ECIeunuTh OO0IIC00Pa30BATENBHYI0 M OOIIEKYJIBTYPHYIO
MOATOTOBKY BBIMYCKHUKOB IIKOJIbI, HEOOXOIUMYIO JJIS aJanTaluud UX K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM KU3HU B COLUYME, a TAKXKe JIJISl MPOJIOJKEHHS] O0yUEeHUS
B OpraHu3anusx npodeccuoHaIbHOTrO 00pa30BaHMs, B KOTOPHIX XUMHS SIBISICTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B mporpamMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» I0Iy4daeT
NOAPOOHYI0  MHTEPHPETAlMI0 B  COOTBETCTBUM C  OCHOBOMOJIArarolIMMHU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBJICHHOCTH IIeJIeH, coaep KaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SBJSIOTCS CIEAYIOIIME BBINOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaau3alus KOTOpoHh oOecrneynBaeT
NOJIy4YeHHE NPEACTaBICHUS O LEeNAX, COAEpX aHuW, OOLIed cTpaTeruu
oOy4eHMsI, BOCTIUTAHUS U PA3BUTHS 00yJarONTUXCs CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeJeNieHre: MNPUHILIMIIOB CTPYKTYpUPOBAHUS W TOCIIEN0BATEIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0JI0B K (HDOPMUPOBAHUIO COJNIEPKATEILHOW OCHOBBI
KOHTPOJII U OIEHKH O0pa30BaTEIbHBIX IOCTIKCHHM OOydYaroImuxcs B
paMKax HTOrOBOM arrectaliud B (OpME €IAMHOr0 TrOCYJIapCTBEHHOIO
’K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHABIMBAaE€T WHBAPHAHTHOE MPEAMETHOE COJAEPKAHHE, 00s3aTENBHOE
JUIS W3y4yeHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeMETHBIX, MPEAMETHBIX), a TaKXKe C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUN  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEP)KaHMs y4eOHOro MpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPENEsThCsl B COOTBETCTBUU C HAINpPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHuenryainbHbIMH mnoJioxkeHusmu ProOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJEAYIOIIMM  A3TanoM  MOJYYEHUS  XHUMUYECKOIO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHsD» OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO HAa pacllUpeHHe U  YIUIyOJieHue TEOpeTHYeCKO u
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonansHoro oopasoanus. Hapsiay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k mnaHUpyeMbIM pe3yJbTaTaM OCBOCHHS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCITUTAHUS W COIHAIBHOTO Pa3BHUTHs O0ydaromuxcs, Ha (GOpPMHUPOBAHUE y HUX
OOIIEMHTEIUICKTYaIbHBIX YMEHHM, YMEHHA DAIMOHATU3ANNA Yy4eOHOTO TpyJa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocTaBisionuM MpeaMeTa « XUMEs» Ha YPOBHE YIIyOJIEHHOrO M3ydeHus d
10 kmacce sBusercs yrayonéuueli Kypc «Opranuueckas xumusi». [lpu
OTIPEJICIICHHUH TIOJIXO0/I0OB K OTOOPY M CTPYKTYPHON OpTraHU3AINK COJICPIKAHUS ITUX
KypPCOB B IPOTrpaMMe IO XUMHUH 3a OCHOBY INpuHATHI nojioxkeHns PI'OC COO o
paznuuusix 0a30BOro U yriyoJIEHHOTO YPOBHEW U3YUYEHUs MIPEAMETA.

OcHoBy coaepkanus Kypca «OpraHudeckas XHUMHs»  COCTaBJISIET
COBOKYITHOCTb MPEAMETHBIX 3HAHUIN U YMEHUH, OTHOCAIUXCS K 0a30BOMY YPOBHIO
U3y4eHUsA TpeAMeTa. OJTa CcHCTeMa 3HAaHMM MOJy4aeT  OIpeneiaéHHOe
TEOPETUYECKOE JOINOJHEHUE, MO3BOJIAIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO
Oonbpmii 00bEM (haKTOJIOTUYECKOTO MaTepuaiia. Tak, Ha YIrIIyOJIEHHOM YpPOBHE
U3y4eHUs TMpeAMeTa oOecledeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEIUYCHUS
00BEMa 3HAHWI 0 XUMHYECKUX DJIEMEHTAX U CBOMCTBAX MX COSIUMHEHUN Ha OCHOBE
pacIIMpeHUs ¥ YTIIyOJICHHUs TIPEACTABICHUH O CTPOCHHUM BEIIECTBA, XUMHUYECKOU
CBS3M M 3aKOHOMEPHOCTSX NPOTEKAHHS PEeaKIUil, pacCMaTpUBAEMbIX C TOYKH
3peHUs XUMHUYECKON KUHETUKU W TepMOAUHAMUKU. M3ydeHue mepuoaudeckoro
3akoHa W llepmogudeckoil CHCTeMBl XMMHUYECKHX JJIEMEHTOB Oa3upyercs Ha
COBPEMCHHBIX KBAaHTOBOMEXAaHWYECKHX TPEACTABICHUSIX O CTPOSCHHWU aroma.
XuMuueckasi CBsi3b OOBSICHSETCSI C TOUKU 3PEHUS DHEPTETUUECKUX U3MEHEHUI NPy
e€ 00pa3oBaHMM W pa3pyIICHUH, a TakKXKe€ C TOYKH 3PEHUS MEXaHU3MOB €€
oOpa3zoBanus. M3yueHue THUMNOB peaknuii gomojHseTcs (HOPMHUPOBAHUEM
MPEJCTaBICHUN 00 AMEKTPOXUMUYECKUX MPOIECcax M AJIEKTPOJIU3E PacIlIaBOB U
pacTBOpPOB BEHIECTB. B Kypce OpraHnYecKOM XUMHH TIPU PaCCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTH COEIMHEHHM yAensercs oco00e BHUMaHHE BOIPOCAM
00 dJeKTpOoHHBIX d(QerTax, 0 B3aUMHOM BIUSHUM aTOMOB B MOJEKyJIaX H
MEXaHU3MaxX PEaKIUu.

Oco0oe 3HayeHWe WMEET TO, YTO Ha COJCp)KAHUE KYpPCOB XHMHHU
yIIyOIEHHOTO YPOBHS M3YYCHHS JIJIsl KJIACCOB OMPENEIEHHOTO TPpoduIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYypy U XapakTep JOIMOJHEHHH K oOIeld cucreme
MPEIMETHBIX 3HAHWM) OKA3bIBAIOT BIMSHHUE CMEXKHBIEC TIpeIMeThl. Tak, Hampumep,
B COJCpP)KaHUU MpeaMeTa i KJIACCOB XUMHKO-(U3UYECKOro npoduiis 0oJbIioe
3HaueHUe OyIyT MMETh AJIEMEHThl yueOHOro martepuana no odmed xumuu. [Ipu
U3YYCHUU TIpeJAMeTa B JAaHHOM Ciy4yae akIeHT OyJeT cIeinaH Ha OOIIHOCTh
METOJIOB MMO3HAHMS, OOITHOCTh 3aKOHOB U TEOPUW B XUMUU U B (PU3UKE: aTOMHO-
MOJIEKYJIIpHAsi Teopusi (MOJEKyJsipHasi Teopusi B (U3HKE), 3aKOHBI COXPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
Oononoruyeckoro npoduiast OOJBLINI yAEIbHbIM Bec OyneT UMETh OpraHudeckas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJKH, YIJIEBOJAbI, HYKICHHOBBIC
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnane ¢opMupoBaHHs OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obnactel «EcTecTBeHHO-Hay4yHbIE HpeaMeTb», «MartemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7aueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMHUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Penienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPENCTABICHUNA: O MaTepUaJIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 3[J0POBBIO U IIPUPOTHOM Cpee;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TE€OPUUM XHMMHUH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMHUYECKUX PEAKUUM, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO MMOHUMaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
I'PaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHMS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBbI CpeIHEro oOmero oOpa3oBaHUs NPHU W3YUYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTaHUE YOEXKJAECHHOCTH B TMO3HABAEMOCTU SIBJICHUW MPUPOIbI,
YBOKEHHUS K TMPOLeCCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueI0OBEYECKUX IICHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9nciIo 4acoB, MPEAYCMOTPEHHBIX JIJIsI U3YYCHUSI XUMHUH HA YTITyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aToMa yriaepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYeCKUX COeAMHEHUU. MOJNeKyIsapHble U  CTPYKTYpHbIE  (HOPMYIIBL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiIacCU(UKALUS OpPTraHUYECKUX peakiuuil. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OTBITHl MO MPEBPAIICHUI0 OPTraHMYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBneHue, oOyIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENeH MOJIEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01Iast popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JErHIpUPOBaHUs, LIUKIU3ALNH, IUPOJIN3a, KPEKUHTa, TopeHus. [Ipeacrasienue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, IIMKJIOTeKCaH) HUKIOATKaHOB. CrocoObl MOJIyYeHHS H
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
rudpuan3aiys aTOMHBIX opOuTtaneil yriepona, o- U m-cBi3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakuy Ha JBOWHYIO CBsI3b. CIOCOOBI MOJyYEHHS] U TPUMEHEHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX JUeHOB. CrIocOObI MOMYyYEHUS U TPUMEHEHUE aJIKaUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
ruOpuan3anus aTOMHBIX opOuTaneit yriepoaa. dusmdeckrue CBOWCTBA aJKUHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatudeckue yriaeBoaopoasl (apeHsl). ['omomoruueckuil psj apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3pl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:



MEPETOHKA, KPEKUHT (TEPMUYECKUN, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMEIleHHUs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PAaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiIaccoB (oOecuBeYMBaHUE OPOMHON WM
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMmJjeHue ¢ Kojuiekuusamu «Hedpts» u «Yromby», ¢
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMY4YeHHS W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U uzoMmepus. OcobeHHOCTH (HUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienre 0 MexaHu3Me peakUuuid HYKICOPUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHHE MOJEKYIbl, B3aUMHOE BJIUSHHE TUJIPOKCOTPYIIbI U
O0eH3oapHOTO snpa. duszndeckue cpoiicTBa (peHosa. OCOOEHHOCTU XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpymIibl. ['oMosiorudeckue psifbl albJeruj0B U KETOHOB, 00IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTydYeHUs U IPUMEHEHUE aJIbJCTU/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJENbHBIX KapOOHOBBIX KHUCIOT. BomoponaHbie CBS3H MEXITY
MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psia, oOwas Gopmyna, U30MEpUS H
HOMEHKJIaTypa. PU3NYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1esiouHoi cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COAEPIKAIIUX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mas xapaktepuctuka yriaeBoaoB. Kinaccudukainus yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuasl). MoHocaxapuIpl: TJIOKO3a, (pyKTO3a, rajgakro3a, puodo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUUYECKHE CBOMCTBA ITFOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbJICTHIHOMN
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHHE B KU3HEIEATEIBbHOCTH OpraHu3Ma. Jlucaxapuisl: caxaposa, MajbTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M UEJUTIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLICHUN:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHpPTa JUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUATIOB), KAaYECTBEHHbIE pEaKUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ Tuipokcuaom meau(ll), Bzaumoneincrue
KpaxMaJila ¢ MOJIOM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYEeCKUEe MPOU3BOJHbIE amMmmHuaka. Krnaccudukanus aMUHOB:
anupaTUYeCKue ¢ apoOMATHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30THUCTOM KHUCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHEHHe anudaThdyeckux aMuHoB. [lonyueHue aHuiIMHA U3
HUTPOOEH30Ia.

AmuHokucIoTel. HoMenknaTypa u uzomepusi. OTAenbHbIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlus MOJUKOHICHCAUHU, O0pa3oBaHUE MENTUIHON CBA3M.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakiuu Ha O€NKH, pelIeHHWEe OKCICPUMEHTAIbHBIX 3aJad [0 TeMaM
«A30TCOoJepKalllue  OpraHWYecKhe  COCAMHEHUS» U «Pacnio3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TedioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE HSKCIEPUMEHTAIbHBIX 3amad 1o Teme «Pacno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYEeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0nue ecTeCTBeHHO-HAYYHbIE TIOHSTHUS: SABJICHUE, HAYUYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HDHEPreTUYECKUM ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSTHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTE3, IBIXaHHWE, OEIKW, YIJIEBOABI, JKUPHI, HYKIECHHOBBIE KHCJIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

INIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XVUMHNN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B cooTBeTcTBHM € CHCTEMHO-IEATEIBLHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIICIEHBI CJCAYIONIME COCTABIAIONIME: OCO3HAHUE
OOYYaIOIIMMHUCS POCCHUMCKON TPaKJAHCKOW HMJIACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOTIPEICTICHUI0; HATMINEe MOTHBAITUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOpPMaMHU T[OBEJCHUSA, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTh CTaBUTh IIEJIM U CTPOUTH
YKU3HCHHBIC TITaHBI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPakaroT
c(hOpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
OOy4JaroIIMXCs B MPOIECCE peaTu3aiii 00pa3oBaTEIbHON JEATEILHOCTH.

JIn4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpaKaroT
c(OPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYECCKOW JEATECIHLHOCTH
oOyyJarommxcsi B MPOIEcce peanu3aiuu o0pa3oBaTeIbHON AESTEIbHOCTH, B TOM
YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAaHMS 00YYaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBaXEHUS K 3aKOHY M MTPABOTIOPSIKY;

MPEACTABIICHUS] O CONMAIBHBIX HOpPMax M TIpaBUaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JCSATEIHHOCTA TIPH CO3JAHUU
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W IMO3HABATENLHBIX 3a/a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUYCOHOU AEATEIHHOCTH;

2) NaTPUOTUHYECKOT0 BOCTTUTAHUS:

IIEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY HM HAydYHOMY HACIICIUIO
OTE€YE€CTBCHHON XMMUH;



yB@XEHHUS K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
MPUJIOKEHUS XWMHHM, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yibTaT
JUTNTENIBHBIX ~ HAOMIOJEHNUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IMOUCKOB,
MTOCTOSTHHOTO TPY1a YYEHBIX U MPAKTUKOB,;

WHTEpECa M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaim3e MHPOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0O TTOBEJICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJCHUE M IOCTYIIKM CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

MOHMMAaHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOIIEHHUS K COOCTBEHHOMY (PU3MYECKOMY HU
IICUXUYECKOMY 3JI0POBBIO;

coOJroicHUs1 TpaBwil 0Oe30macHOrO OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCIEACTBUN W HEMPUATHS BPEIAHBIX MPUBBIYEK (YIOTPEOIICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3ajaay
COLIMAJIbHOM HAIPaBJIEHHOCTHU (B paMKax CBOETO KJacca, MIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YUYEHMIO MPOQPECCHl pa3IuyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS IPEAMETHBIX 3HAHUI IO XUMHUHU;

YBaXEHUS K TPYyLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU IeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanus, Oyaymiedi mpodeccun u peanus3ari COOCTBEHHBIX IKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
moTpeOHOCTEH 00IIeCTBa;

6) ’K0JI0rN4eCKOr0 BOCIIMTAHUSA:



HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILLECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIOOATBLHOIO XapakTepa SKOJIOTHYECKUX MpOoOJieM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMAIBHOW CPEJIbI;

OCO3HAHMUS HEOOXOJUMOCTH HCIIOJNb30BAHUSA JOCTHXKEHUW XUMHH  JUIS
pELICHUsI BONPOCOB PAMOHAIBHOTO IMMPHUPOIOIIOTIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOUIEH
NPUPOIHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPUSTHBIE KOJIOTMYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJIOTHUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOU
MPAKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MIPOTUBOCTOSITH HJIEOJOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKH U OOIIECTBEHHOM MPAKTUKU;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
dbopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpECTaBICHUS] 00 OKPYKAlollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOSXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH IS COBPEMEHHOU
UMBWIN3ALMU: B €€ TyMaHUCTHUYECKON HAMpaBICHHOCTH W BaXHOM pOJIK B
CO3JaHUM HOBOW 0a3bl MaTepUaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npo0JjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBON M DKOJIOTHYECKOW 0€30MacCHOCTH, B Pa3BUTHH MEAMIIMHBI, 00€CTIeUeHNN
YCJIOBUM YCHEIIHOTO TPYJia U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBCHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MOJIy4aeMbl€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM N3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XHUMHYECKHWE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K NO3HAHUIO, UCCIIEI0BATEIbCKON AEATEIBHOCTH;



TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIIOJyYEHHIO HOBBIX 3HAaHUN 10 XUMUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTAM Tpy/Aa B pazNuyHbIX chepax npodeccruoHaIbHOM
NEeSATETLHOCTH.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe pe3yIbTaThl OCBOCHHS TTPOTPAMMBI TI0O XMMHH Ha YPOBHE
CpeaHero o01ero 00pa3oBaHUs BKIIIOYAIOT:

3HaYUMBIE i1 (QOPMHUPOBAHHMS ~ MHPOBO33PEHHS  OOYYAIOIIUXCS
MEKIUCITUTUTHHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIE TIOHATHS, OTpPaKaoIINe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CIEeONU(PUKYy METOJO0B TIO3HAHUS,
HCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHs, SBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJ0OBaHNe, HAOIOIEeHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCaJbHbIe Y4eOHbIC NeWCTBUs (TO3HABAaTEIbHBIC, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecreynBaroIne dbopmHpoBaHue (YyHKIHMOHATBHOM
TPaMOTHOCTH M COITMAIbHON KOMITETEHIIUU 00y4aroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCaJIbHBIC YYCOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

1) 6a30Bble JIOrHYecKue AeHCTBHSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU JIEITEIbHOCTH, 3aJaBas MapaMeTpbl W KPUTECPUH HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICISITh XapAaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH UX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBIICHU;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHM;

YCTAHABJIMBATh MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEXIYy H3y4aeMbIMU
SIBJICHUSIMU,



CTPOUTH JIOTUYECKUE pacCykAeHus (MHIYKTUBHbBIC, JCIyKTUBHBIC, IO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUYCHUS;

MPUMEHSTH B IMPOIEcCe MO3HAHUS UCIOJIb3yeMble B XUMUU CHUMBOJIMYECKHE
(3HAKOBbBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJEMEHTa, XUMHUYeckas ¢GopMyla, YypaBHEHHE XUMHYECKON
peakiuu — MPH PEIICHWH Y4YeOHBIX MMO3HABATEIbHBIX W MPAKTHUECKUX 3aj/ad,
NPUMEHSTh Ha3BaHHbIE MOJICJIbHBIC TIPEJICTABIICHUS ISl BHISABICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB M XUMUYECKHUX PEaKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKHX
peaxkuuu;

(GopMyIMpOBaTh LEIH U 3a/1a4l UCCIEA0BaHUs, UCIIOIb30BaTh IOCTABICHHbBIE
U CaMOCTOSATEIbHO CQOPMYJIUPOBAHHBIE BOMNPOCHl B KauecTBE HMHCTPYMEHTA
MO3HAHWUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3BI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXJICHUN;

BJIQ/IETh HABBIKAMH CAMOCTOSITEIbHOTO IUIAHHUPOBAHUS W  TPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOII0JaTh 32 XOIOM
npolecca, CaMOCTOSATENbHO IPOTHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
000O0IIeHHS ¥ BBIBOABI OTHOCUTEIHLHO IOCTOBEPHOCTH PE3YIbTATOB UCCIIETOBAHUS,
COCTaBJISITh OOOCHOBAHHBIM OTYET O MPOJEIAHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIEeNOBAaTENbCKOW U MPOEKTHOU
JESTEIIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
INOUCKY METOJIOB pELIECHUS NPAaKTHUYECKUX 3a7ay, HPUMEHEHUIO pa3IMYHBIX
METO/IOB TIO3HAHU.

3) pabora ¢ uHpopmaunmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HUCTOYHHUKAX HWHPoOpManuu (HAYy4HO-
NOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE MOCOOus,
pecypcbl HTEpHETa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
pEeICTaBICHHUS, KPUTHYECKU OILICHUBATH e JOCTOBEPHOCTH u
HEMPOTHUBOPEYHBOCTH;

(GbopMyIupoBaTh 3aMpoChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMaNKK, HEOOXOJMMOW [JI1 BBIMIOJHEHHS yYE€OHBIX 3ajad
OIPEIIECIIEHHOTO TUTIA;

npuoOpeTaTh OMBIT HCIOJIB30BAaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMYy  TNpEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);



WCIIOJB30BaTh HAYYHBIM SI3bIK B KAyecTBE CpEACTBa mpu padbore cC
XUMUYECKON uHGOpMAIMel: TPUMEHATh MEXIpeAMETHbIe ((u3udyeckue w
MaTEMaTUYECKHUE) 3HAKKU U CUMBOJIBI, (hOpMYITbl, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMYCCKHUC CPCACTBA HATTIAAHOCTH.

KOMMyHl/IKaTI/IBHl)Ie YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHHZ

3aJ1aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOM MPEJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYIIaTh C TPE3CHTAIMEH pe3yIbTaTOB ITO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEIILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBHIMIOJTHEHUHT
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BELIECTB, peaanu3aluu yueOHOTro NpoeKTa, U PopMyIUpPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/ICHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIISITh CBOIO IO3HABATEIBHYIO
JEATEIIbHOCTh, OMpenensis €€ [eau M 3ajadyd, KOHTPOJIUpOBaTh M IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATHh TMpEAjaraéMblii ajiroput™M JACHUCTBUN MpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj7ay, BbIOMpaTh Haubosee
3¢ dexTuBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKHUX PEAKIIUSAX;

OCYLIECTBIISITh CAMOKOHTPOJIb JEATEIBHOCTH HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIEC pe3yabTaThl OCBOCHHS MPOTrpaMMBbI [0 XMMUU HA YIi1yOnEHHOM
YPOBHE Ha YPOBHE CPEIHEro O0IIero oO0pa3oBaHMs BKIIIOYAIOT ClELM(pUUECKHE
JUIs yaeOHOTro npeaMeTa «XUMHUs HayyHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUIA
[0 OCBOEHHIO, MHTEPIPETAMU U MpeoOpa3oBaHUIO 3HAHHUM, BUABI EATEIHHOCTH
1O TOJYYEHHIO HOBOTO 3HAHMS M NMPUMEHEHHIO 3HAHUW B Pa3IMYHBIX Y4€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C XUMUEH. B



IpOrpaMMe II0 XUMHHM NPEAMETHBIE PE3YyJbTAaThl IMPEACTABIEHB IO TOJIaM
W3YUYCHUS.

10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

C()OPMUPOBAHHOCTh NPEJACTABICHUN: O MECTE W 3HAUYEHUU OPraHUYECKON
XUMHH B CHUCTEME €CTECTBEHHBIX HayK M €€ POJM B OOECIEUEHUH YCTOWYUBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEUICHUU MPOOJIEM SKOJIOTMUYECKOM, SJHEPIeTUYECKON U
NUIIEBO 0€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX MCTOYHHUKOB SHEPIUH, B oOecrieueHnn pPalMOHAIEHOTO
IPUPOJIONIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTYpHI
YellOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3JI0POBBIO U IPUPOJHOM CPENIE;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHWUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMUYECKUH JIEMEHT, aTOM, SIAPO U SJIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIC OpOWTANM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHMSI aToMa, THOpuaM3alMs aTOMHBIX OpOuTaned, HWOH, MOJEKyJa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHHS, XUMHYECKasl CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
rpynna, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpalllEHHBIE,
CKEJIETHBIE), M30MEpHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YTJIEBOIOPOIbI,
KHCIIOPOJ- U a30TCOJAEpKAIllMEe OPraHWYECKHE COEIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS; TEOPUHU, 3aKOHBI
(nepuognueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OPTraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
Y TpEBpalICHUs DSHEPrUM TMPU XUMUYECKHX PpEAKIUSAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
NOHUMAaHUsI TPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHUX SIBIICHUM; MPEACTaBICHUS
O MEXaHU3Max XWMHUYECKHMX pEaKLui, TEPMOJWHAMMYECKUX M KHUHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHMs, O B3aMMHOM BJIMSIHUM aTOMOB M T'PyII aTOMOB
B MOJIEKYyJIax (MHAYKTUBHBIA U Me30MepHBIN 3pdexToi, opueHTanTs! | u Il pona);
(baKToJOTMYEeCKUe CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
UCIOJIb30BaHUU BaXXHEHMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUECKOH
NESTENIbHOCTH ~ 4YeJIoBeKa, OOIMMX  HAYYHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJIa, epepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKU TOHSTHM,
yCTaHaBJIMBATh MX B3aWMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHUS MpPU
ONMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTAaHMYECKUX COEANHEHU;



c(OpPMUPOBAHHOCTH YMEHHIA:

WCITIOJIP30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX W CKEJIETHBIX) (POPMYIT OPTraHUIECKUX
BEIIECTB;

COCTaBJISITh YPABHEHUSI XMMHUYECKUX PEAKIMi U PACKPbIBATh UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMi  MOCPEACTBOM  COCTaBICHHS
AIIEKTPOHHOTO ©OanaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

U3TOTaBJIMBATh MOJIENIM MOJIEKYJl OPTaHUYECKUX BEIECTB ISl MILTIOCTPAIlUU
WX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS,;

c(hOpPMHPOBAHHOCTh YMEHUMW: yCTaHABJIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OPraHUYECKUX BEIIECTB IO HUX COCTaBY U CTPOCHHIO K OIpeAeaEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA TI0 CHUCTEMaTUYECKOMN
HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE Ha3BaHUS I OTIEIbHBIX
IpEICTaBUTENICH OPraHWYECKUX BEHIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,
ATUJICHTJIMKOMb, (EHOJ, (opMalbAeTUll, aleTadbACTHa, alleTOH, MypaBbHHAas
KHCIIOTa, YKCYCHAsI KHCJIOTA, CTEAPUHOBAS, OJICMHOBAS, MaJbMUTHHOBAS KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (GPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpPTraHUYECKUX COCIWHCHHUSX (KOBAJICHTHAs W WOHHAs CBsA3b, OG- U T-CBSA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI TPUMEHATH TOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepH30BaThb  COCTaB, CTPOCHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHMYECKUX BEIIECTB: AJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJIKaIUEHOB,
QIKWHOB, apPOMAaTHYECKHUX YTJIICBOJAOPOJOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KHCJIOT, MMPOCTHIX M CIOXHBIX 3(DUPOB, )KUPOB, HUTPOCOSAMHCHUIN U
aMUHOB, aMHHOKHUCIIOT, OEJIKOB, YTJEBOJAOB (MOHO-, IH- W TOJHCAXapHJoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XMMHYECKHUX PEaKIUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, YMCHHS TIOATBEP)KIATh Ha KOHKPETHBIX IpPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KpPaTHOCTH ¥ THUITa KOBAJICHTHOU CBSI3U (G- U T-CBSI31), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYMI aTOMOB B MOJICKYJIaX;



c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
Coipbsi (HEe(Th, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TIPOAYKTOB MepepaboTKH;

c(hOpMHUPOBAHHOCTh BIAJCHUS CUCTEMON 3HAHMM O €CTECTBEHHO-HAayYHBIX
METO/aX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUHU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) M YMEHUS TPUMEHSTH 3TH 3HAHUS,

chOpMHPOBAHHOCTh YMEHUS MIPUMEHSTH OCHOBHBIE orepanuu
MBICJIUTENILHON JESTEIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,
CUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBS3€U — I U3YYCHUS
CBOMCTB BEIIIECTB U XUMUYECKUX PEaAKIUH;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSMU W TIPEJCTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHUPA,
UCIIOJIb30BAaTh CUCTEMHbIC 3HAHUS M0 OPraHUYECKOW XUMHUU NIl OOBSICHEHUS U
MIPOTHO3WPOBAHUS SBJICHUH, UMEIONUX €CTECTBEHHO-HAYIHYIO TIPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TIPOBOJUTH PACUETHI 10 XUMHUYECKHUM
dbopMyamM U ypaBHCHHUSIM XUMHUYECKUX PEAKIUH C MCIOJIb30BaHUEM (DH3UICCKUX
BENMYMH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEI[ECTBA C KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XUMUYECKON
(GbopMysIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSM XHMHUYECKHX 3JIEMEHTOB,
MPOYKTaM CTOpaHUs, TUNIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHATU3UPOBATH U OLIEHUBATH
C TO3UIMH  DKOJOTHYECKOM  O€30MacHOCTH  MOCHIEACTBHUS  OBITOBOM U
MPOU3BOJICTBEHHOM JIEATETLHOCTH YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKoi
BEIIECTB, MCIOIb30BaTh MOJYICHHBIC 3HAHUS JIJISl IPUHATHS TPAMOTHBIX pEIICHUHN
po0JIeM B CUTYaIMIX, CBSI3aHHBIX C XUMUCH;

c(hOpPMHPOBAHHOCTh YMEHHUI: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJUTH
XUMUYECKUNA DKCIEPUMEHT (TIOJIy4eHHE U HU3y4YeHHE CBOMCTB OPraHUYECKHUX
BCII[ECTB, KAYECTBEHHBIC pEaKIWH YTJIEBOJOPOJOB pPAa3IUYHBIX KJIACCOB U
KHCIIOPOJICOICPKAIMUX OPTaHMYECKUX BEIECTB, PEIICHHUE JKCIEePUMEHTATbHBIX
3alad 10 PACIIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMyIMpoBaTh IIEb HUCCJCAOBAHMS, NPEICTABIATh B paslIuyHON Gdopme
pe3ybTaThl SKCTICPUMEHTA, aHAJTU3UPOBATH U OLICHUBATH X JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKHU I1€J1eCO00pPa3HOTO TOBEACHHS B OBITY H
TPYJOBOM NIEATEIHOCTH B IIEJIIX COXPAHEHUS CBOETO 370POBBS, OKPYXKAIOIIEH
IIPUPOIHOM CPEIbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABATh OIACHOCTh TOKCUYECKOTO JEHUCTBUS HAa JKHUBbIE OPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHaJTM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHHUSI OPraHUYECKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

chOpPMHPOBAHHOCTh YMEHUMN: OCYHIECTBIISITh IEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUN B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAs
JauTepaTypa, CpecTBa MaccoBoi uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHAIM3UPOBaTh XUMHUUYECKYI0 MH(MOpMaIuio, rnepepadarbiBath €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C ITOCTABJICHHOM y4eOHO 3a1aueH.
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Tema ypoka

[Ipenmer u
3HAYECHHUE
OPraHUYeCKOu
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MIPE/ICTABICHHUE O
MHOT000pa3uu
OpPraHUYECKUX
COCIMHEHUN

KoaudecTBO 9acoB

Bce
ro

KonTpoanb
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padoThI

IIpakTuye
cKHe
padoThI

Jara
usyude
HUS

DJIEKTPOHHBI
e uugponbie

oOpa3oBareJ
bHbIE

pecypchl

DIIEKTPOHHOE
CTPOCHHE aToMa
yriepoaa
(ocHOBHOE U
BO30YKIEHHOE
COCTOSTHUS).
BanentHeie
BO3MOKHOCTH
aToma yriepoja
XumMmuyeckas
CBS3b B
OpraHUYECKUX
COCTMHEHUSIX.
MexaHu3mbl
o0OpazoBaHUs
KOBAJICHTHOM
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OpraHUYECKUX
coenuHeHun A.
M. bytneposa

Buaer nzomepun:
CTPYKTYypHas,
IIPOCTPAHCTBEHHA
1. DNEKTPOHHbIE




3¢ deKTh B
MOJIEKYJIax
OpraHUYECKUX
COCTMHEHUN

IIpencrasnenue o

KJIacCU(UKALIUU U

CUCTCMAaTHUYCCKasl
HOMEHKJIATypa
(IUPAC)
OpTraHU4YCCKUX
BCIICCTB

Knaccudukanus
peakuuii B
OpTraHUYEeCKOU
XUMHUHI

CucreMarusaims
1 0000111eHIE
3HAHUH 110 TEME

10

11

12

AJKaHBI:
TOMOJIOTHYECKHI
pan, oduas
opmyuna,
HOMEHKJIATypa 1
U30Mepus,
3JIEKTPOHHOE U

MMPOCTPAHCTBEHHO

€ CTPOCHHE
MOJIEKYII

dusznueckue u
XUMHUUYECKHE
CBOMCTBa
aIIKaHOB

Haxoxnenme
aJIKaHOB B
pUPOJIE.
CrocoObI
MOJIYYSHUS U
MIPUMEHEHNE
aJIKaHOB
IIukmoankaHbl:
obmras popmyina,
HOMEHKJIaTypa U

[EEN




13

14

15

U30MepHsl,
0COOCHHOCTU
CTPOCHUS U
XHUMHUYECKHX
CBOJCTB,
CIIOCOOBI
MOJTYYCHHS U
MPUMEHEHUE

Pemenue
pacuéTHBIX 3a7a4
Ha OIpENIECIICHUE
MOJIEKYJIIPHOM
bopmybl
OpraHUYECKOIo
BElIECTBa 110
MacCOBBIM JI0JISIM
aTOMOB
3JIEMEHTOB,
BXOJAIIUX B €r0
COCTaB.
Cucrematuzanus
u 00oO0uIeHne
3HaHUU 110 TEME

AJIKEHBI:
TOMOJIOTHUYECKUN
psa, oOmras
opmyuna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
IPOCTPAHCTBEHHO
€ CTPOCHHE
MOJIEKYII.
CrpykrypHas u
LHC-TpaHC-
u3oMepus
AJIKEHOB

duznueckue u
XUMHYECKHE
CBOMCTBaA
aJIKCHOB.
IIpaBuno
MapKoBHHUKOBA

16

Croco0bl




IIOJIY4ECHUS U
IIPUMEHEHHUE
AJIKEHOB

17

[IpakTnueckas
pabota Ne 1 mo
teme "l[lonyuenue
STUJICHA U
U3y4YEHUE ero
CBOMCTB"

18

Pemenue
pacy€THBIX 3a1a4
Ha OIpeJIeIICHUE
MOJIEKYJIIPHOM
bopMyIbI
OPraHUu4eCcKOro
BEILIECTBA

19

20

21

AnKaaueHsl:
COIIPSIKEHHBIE,
W30JIUPOBAHHbBIC,
KyMYyJIUPOBaHHBIE
. OcobeHHocTH
3JIEKTPOHHOTO
CTPOCHUS

XUMHYeCKHe
CBOMCTBaA
CONPSKEHHBIX
JMEHOB
CrrocoObl
MIOJIyYEHUS U
IIPUMEHEHUE
aJIKaJHueHOB

22

AJKUHEL
TOMOJIOTHYECKHUI
psia, oOmras
$opmya,
HOMEHKJIATypa,
AIEKTPOHHOE U
MPOCTPAHCTBEHHO
€ CTpOCHHUE
MOJICKYII,
¢buznueckue
CBOMCTBaA




23

XUMHYECKUE
CBOMCTBA 1
AITKAHOB

24

25

26

27

KauecTBeHnnble

peaKuuu Ha 1
TPOMHYIO CBS3b
CriocoOBbl
MOJTYyYEHUS U
MIPUMEHEHHUE
aJIKUHOB

Pemenwue 3amau:
pacu€Thl O

YpaBHEHUIO 1
XUMHYCCKOM

peakuuu
Cucremaruzanus

1 000011IEHNE 1
3HAHUU I10 TEME

28

ApeHbl:
TOMOJIOTHYECKUN
psa, oOmras
hopmyuna,
HOMEHKJIATypa.
DIIEKTPOHHOE U
POCTPAHCTBEHHO
€ CTpOeHHe
MOJIEKYJI OeH3071a
U TOJIyOJIa, UX
¢duznueckue
CBOMCTBA

29

XuMU4YeCcKue
CBOMCTBA apEHOB:
peakuuu
3aMellEeHUs

30

XHUMHYECKUE

CBOMCTBA apEHOB:
peakuuu
IIPUCOEANHEHNS, 1
OKHCJIEHHE

TOMOJIOTOB

OeH3ona

31

OcobennocTr 1




32

XUMHNYCCKUX
CBOWCTB CTHpOIA

Pemenue
pacuéTHBIX 3a7a4
Ha OIIpeIeIICHUE
MOJIEKYJIAPHOM
bopmybl
OpPraHUYECKOI0
BELIECTBA

33

CnocoObl
[OJIy4YEHHUS U
[IPUMEHEHUE
apeHOB

34

I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJaccaMu
YTJIEBOAOPOIOB

35

PacuéTtrl mo
YpaBHEHUSAM
XUMHYECKHAX
peaKuuii.
Cucremaruzanus
1 00001IeHnE
3HAHUM 110 TeMe

36

[IpupoaHsbIi ras.
[TonyTHbIE
He(TSAHBIE ra3bl

37

38

KamenHs1it yroiss
U TIPOAYKTHI €T0
nepepadoTKu

Hedtb u ciocobbt
e€ mepepaboTKH.
IIpumeneHne
POIyKTOB
nepepadoTKu
HeTH

39

I'eneTnueckas
CBSI3b MEXKIY
pa3IMYHBIMU
KJaccaMu
YTJIEBOAOPOIOB




40

41

42

l'anorenonpownsBo
JHBIC
YTIIEBOJOPOAOB:
3JIEKTPOHHOE
CTPOECHUE;
peakuuu
3aMeIleHHs
rajoresa

JewcTBue
[IEJI0YEH Ha
raJIOreHITPOU3BO/T
HBIE.
BsaumoneiicTeue
JUTAIOTCHAIKaHO
B C MarHueM u
LIMHKOM

CucremMaruzanus
1 00001IeH1E
3HAHUH I10
pazaeny
"VYrineBonopoasr"

43

44

45

KonTponbHas
pabora 1o Teme
"VYrineBonopoasr"

IIpenenbusie
OJHOATOMHEIC
CIIUPTHI:
TOMOJIOTHYECKHUI
pan, oOuas
opmyuna,
CTpPOCHHUE
MOJIEKYII,
U30Mepus,
HOMEHKJIATypa,
KIIacCU(pUKaIus,
¢buznueckue
CBOMCTBaA

XuMH4ecKue
CBOMCTBa
MPEAETbHBIX
OJTHOATOMHBIX
CIIUPTOB




46

CnocoObl
[OJIy4YEHHUS U
[IPUMEHEHUE
OJHOATOMHBIX
CIIUPTOB

47

48

49

50

51

52

IIpocTeie 3¢upsr:
HOMEHKJIaTypa U
U30MepHsl,
0COOEHHOCTH
(bU3HYECKUX U
XUMHYECKHUX
CBOMCTB

MHoroaToMHEIS
CIIUPTHI:
STUJICHIJIUKOIb U
TJIULEPUH, UX
buzndeckue u
XHUMUYCCKHE
CBOICTBA

CriocoObl
MONTyYeHUs U
MpPUMEHEHUE
MHOTOaTOMHBIX
CITUPTOB

®eHo: cTpoeHue
MOJIEKYJIBI,
¢buznueckue
CBOICTBA.
Toxkcu4HOCTH
denona

XUMHYECKue
CcBO¥icTBa (peHoa
Crnioco0sl
MOJTyYeHUs U
PUMEHEHUE
denona

53

[TpakTnueckas
pabota Ne 2.
Pewenne
HKCIIEPUMEHTANIbH
BIX 3a/Ja4 10 TEME
"CnupTtsl 1




54

55

¢benonsr"

CucreMatusanus
1 000011IEeHNE 1
3HAHUH 110 TEME

Anpaerunsl 1
KETOHBIL:
JNEKTPOHHOE
CTpOCHHE
KapOOHMIHbHOM
TPYIIIbL; 1
TOMOJIOTHYECKHE
pAnbI, 001Iast
opmyua,
u30Mepus u
HOMEHKJIaTypa

56

Anpaerunsl 1
KCTOHBI:
dusnueckue
CBOMCTBA;
peaKIuu
MIPUCOETUHEHUS

57

58

Peakimmn
OKHCJIEHUS 1
KauyeCTBECHHEIC
peakuuu
abJACTUIOB U
KETOHOB
CrrocoObl
MOJyYeHUS
abJACTUIOB U
KETOHOB

59

60

OIIHOOCHOBHEIE
npeJieTbHbBIC
KapOOHOBBIE

KHUCIIOTEI, 1
0COOEHHOCTH

CTPOCHHS HX

MOJIEKYIT

H3omepus u
HOMEHKJIaTypa
KapOOHOBBIX
KUCJIOT, UX




61

¢dusnueckue
CBOMCTBa

Xumudgeckue
CBOMCTBaA
MpeAeIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX
KHUCJIOT

62

OcoOenHoctu
CBOWCTB
MYpPaBbUHOMN
KHCIIOTEHI.
MHuoroob6pasue
KapOOHOBBIX
KHUCIIOT

63

OcoOenHoctu
CBOMCTB:
HENPEICTbHBIX U
apoOMaTHYECKHUX
KapOOHOBBIX,
TUKapOOHOBBIX,
THJIPOKCUKAPOOH
OBBIX KHCJIOT.
[IpencraBurenn
BBICIIIAX
KapOOHOBBIX
KHUCIIOT

64

Ilonsarue o
MIPOU3BOTHBIX
KapOOHOBBIX
KHCIIOT

65

CriocoOsr
[OJIyYEHHUS U
IIPUMEHEHUE
KapOOHOBBIX
KHCIIOT

66

CrnoxxHble 3(hUpBI:
TOMOJIOTHYECKHI
pan, oOmas
opmyuna,
HU30MepHs 1
HOMEHKJIaTypa




67

dusnyeckue u
XUMHYECKHE
cBoiicTBa 3(hupoB

68

69

Pemenue
pacU€THBIX 3a/1a4:
10 YpaBHEHUIO
XAMHYECKON
peakiuu, Ha
orpezeneHue
MOJIEKYJIIPHOU
bopMyIbI
OpPraHUYECKOTO
BEIIECTBA

[IpakTuueckas
pabota Ne 3.
Pemenue
3KCHEPUMEHTAIIbH
BIX 33J1a4 110 TEME
"KapOoHoBbIE
KHUCJIOTBI.
CroxHbie

3¢upsr"

70

JKupsr: ctpoenue,
¢buznueckue u
XUMHUYECKHE
CBOMCTBA
(ruaponus)

71

OcoOenHoctu
CBOMCTB XKHUPOB,
coJIeprKaIInx
OCTaTKH
HENpeIeNbHbIX
JKUPHBIX KHCIIOT.
Kupsl B mpupone

72

MEI1a Kak conu
BBICIIIAX
KapOOHOBBIX
KHUCJIOT, HX
MOIOIIIEE
JICUCTBUE.
ITonsTHe o
CHHTETHYECKHUX
MOJOIIHX




73

cpeactax (CMC)
I'eneTmueckas
CBSI3b
YTJIEBOJOPOOB H
KHCIIOPOJICOACPHK
ammx
OpraHUYECKUX
BCIICCTB

74

75

76

77

78

79

PacuéTrl 1o
YpaBHEHUSAM
XUMHYECKHAX
peaxkuuii
Cucremaruzanus
1 000011IEHNE
3HAHUH 110 TEME

Oouas
XapaKTEePUCTHKA
YIJIEBOJIOB U
KJaccuukanms
YTJIEBOJIOB
(MOHO-, u- 1
MOJIMCaXapHU/IbI)
MoHocaxapuibr:
¢duznueckue
CBOMCTBA U
HaXOXKJIEHUE B
pupoIe
IIpumeHeHue
TJIIOKO3bI, €€
3HAYECHUE B
JKU3HEJEITSIBLHOC
TH OpraHu3Ma

Hucaxapunsl:
caxaposa,
MajabTO3a U
JIAKTO34.
Haxoxnenue B
IpUpPOJE U
IIPUMEHEHHUE
JUCaxapuioB

80

[Tonucaxapupr:
CTpPOCHHE




MaKpOMOJIEKYJI,
dusnueckue u
XUMUYECKHE
CBOMCTBA,
MIPUMEHEHUE

81

TTonsTue 00
I/ICKYCCTBGHHLIX
BOJIOKHAX

82

Pemrenne
paC‘IGTHBIX 3a1a4
Ha ompe/elIeHIE
JOJIN BBIXOJ1a
MPOJIYKTa
pEaKIH OT
TEOPETHYCCKH
BO3MO>KHOI'O

83

CucreMarusaims
1 0000111eHIE
3HAHUH 110

paszneny

84

Kontponbnas
pabora 1o Teme
"Kucnoponconep
Kauue
OpraHUYEeCKHe
coeMHeHus"

85

86

87

AMWHBI:
KJIacCU(pUKaLus,
CTpOEHUE
MOJIEKYJI, 0011ast
bopmyna,
U30MepHs,
HOMEHKJIaTypa H
¢buznueckue
CBOMCTBa

XuMH4ecKue
CBOMCTBaA
annpaTUIECKuX
aMUHOB

AHWINH:
CTpPOEHHUE
aHWJIMHA,




0COOEHHOCTH
XUMHAYECKUX
CBOMCTB aHUJIMHA

88

CriocoOBbl
MOJYYCHUS U
IpUMEHCHHE
anmudaTHIecKux
aMHUHOB

89

AMHWHOKHUCIOTHI:
HOMEHKJIaTypa U
HU30Mepus,
¢dusnueckue
CBOIMCTBA.
OTtnenbHbIE
MIPEACTABUTENH O
aMHHOKHCJIOT

90

91

92

93

94

XuMHu4yecKre
CBOMCTBaA
aMHHOKHCJIOT, X
OHOJIOTUYECKOE
3HAYEHUE
aMHHOKHCIIOT.
Cunres u
THIPOITU3
MIENTUIOB

benku xak
MPUPOJIHBIE
MOJIUMEPHI;
CTPYKTYpPhI
0OeIIKOB
XUMHYeCKHe
CBOIicTBa OEIKOB

A3zoTcoaepikaiie
reTEePOLUKINYECK
1€ COCAUHCHUS.
Hyxnennossie
KHUCIIOTEL: COCTaB,
CTPOCHHE U
OuoJiorugeckas
poJIb

IIpakTrueckas
pabora Ne 4.




Pemenne
AKCIIEPUMEHTAIIbH
BIX 3aJ1a4 II0 TEME
"A30TcoaepKaIu
€ OpraHn4ecKue
coenuHeHus"

IIpakTrueckas
pabota Ne 5.
Pemenne
SKCIIEPUMEHTAIbH
BIX 3aJ1a4 II0 TEME
"Pacno3HaBanue

95

OpPraHu4YeCcKux
coenuHeHun"

KonTponbHas
pabora 1o Teme
96 " A30TCOoaepIKaIn
€ OpraHuYeCcKue
coeuHeHUs"

OCHOBHBIE
MMOHATHS XUMHHU
BBICOKOMOJIEKYJISI
PHBIX

97 COCTUHEHUN U
METOIbI UX
CHHTE3a —
MOJIMMEpPU3aLUs U
MTOJIMKOHIeH CaIlH
o

ITmacTmaccsl.
Yuanzanmsa u
98

nepepaboTka
IUTaCTHKA

DJIaCTOMEDPBHI:
HATYpaJIbHBIN

CUHTETUYECKHE
Kay4dyku. Pe3una

Bonokna:
HaTypaJIbHBIE,
100  WCKyCCTBEHHEIE,
CUHTETHUYECKHUE.
[Tonumepsl




101

CII€cnuaJIbHOIro
Ha3HAa4YCHUA

[IpakTnueckas
paborta Ne 6.
Pemenne
AKCIIEPUMEHTAIIbH
BIX 3a7a4 110 TEME
"Pacno3naBanue
m1acTMacc u
BOJIOKOH"

102

O06o00mmenue u
CUCTEMAaTU3aLMs
U3Y4YEHHOTO
marepuana 1o
TeMe
"BricokoMonexyn
SpHbIE
coeuHeHus"

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

102
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