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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
®enepanuu Ha niepuoy 10 2025 roma» (Pacnopsixenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npo@uibHOrO O0Oy4YeHHs, TPHU3BAHO OOecHeunTh O0O0IEe00pa30BATENbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3alusax NpodeccuoHaIbHOTrO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
HOJPOOHYI0  MHTEPIPETALMI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHHUS] M TpeOOBAaHWUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peajau3anusi KOTOpoill oOecredynBaer
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuIIs;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHHUs Y4eOHOro MaTepualia, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €T0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYEHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e Ja€T IMpHUMEpPHOE pachpeieiieHue y4eOHOTO BpPEMEHHU, PEKOMEHIYEeMOTIo
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 IIeJIe U 3a/lay U3yYeHUs MpeaMeTra
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, MPEAMETHBIX), a TaKXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs 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 TpefeilaMyd YCTAaHOBJIEHHOW MPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJKHA OIpPEeNeNsiThCS B COOTBETCTBUM C HAmpaBiICHHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC 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  MOCJHEAYIOIIMM  ATaloM  MOJYYEHUS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 93Toll CBs3M H3yueHHE TMpeaMeTa «XUMHs OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIIIyOJeHHE TEOpEeTUYeCKOM U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro 00pasoBanus. Hapsmy ¢ aTum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay



BOCIIUTAHUSA U COLMANBHOIO Pa3BUTHS OOydarommxcs, Ha (popMHUpOBaHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCSA YIUIyOsn€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpeNeiIEHHOE TEOPETHYECKOE [ONOJHEHHUE, IO3BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUN Ha OCHOBE PACIIMPEHUS U YriIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyerci  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomoJiHgeTcs  (opMHpOBaHMEM  MPEACTaBICHUN 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PeaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSIHUE CMEXHbIE IIpeaIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YEeHUU IMpelMeTa B JaHHOM cllyyae akLEeHT OyJeT ciaenaH Ha OOILIHOCTH
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS



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

B TO Xe BpeMsa B COAEpKaHMM IIpeaAMETa Uil KIIACCOB XWUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K MPUMEPY, TaAKUE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXAHHUS], TUILEBAPEHUS.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX € Y4YE€OHBIMM MpEIMETaMH, BXOJAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOT'O M CpeAHEro obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE 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 H3yd€HHUs MpeaMeTa Mpenojaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled pojii B OOeCreYeHUu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIEH KyJbTypbl UY€IOBEKa, a TAKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB M TEOPUM XHMHUHU, COBPEMEHHBIX IPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JAUCIIEPCHBIX CUCTEMaX, 00 00muX
HAYYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOJICTRA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMEIONMX €CTECCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCIICICTBUI
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOU3BOJICTBOM, HCIOJB30BAHUEM U  IepepaboTKon
BEIIICCTB;

yIOIyOJIeHHe  TPEJCTaBICHWA O  HAyYyHbIX  METOJaX  IIO3HaHWS,
HEOOXOJUMBIX JJII TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JISATEITBHOCTH M MTOBCETHEBHOM YKH3HHU.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIHUTAHUE YOEKIAEHHOCTH B TIO3HABAEMOCTU SIBICHUU MPUPOJIBI,
YBOKEHHUS K TMpOLEcCYy TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYyYEHHMIO W TIO3HAHUIO, CIHOCOOHOCTEH K
CaMOKOHTPOJIO W  CaMOBOCIHMTAHWIO  HA  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pPa3BUTHE MO3HABATEIBHBIX HUHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOILICHHSI K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

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

OO1ee 9ncio 9acoB, MPEAYCMOTPEHHBIX IS M3YUCHHUS XUMHUU HA yTIyOJICHHOM
YpOBHE cpemHero obmiero obpaszoBanus, coctaBisier 10 kimacce — 102 gaca (3
yaca B HEJIEIII0)



COAEPXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenMeT 1 3HaU€HNE OPraHUYECKON XUMUH, IPEACTABICHUE O MHOTOOOpa3HH OpraHN4YECKUX COETUHEHUI.

DNEKTPOHHOE CTPOCHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSIHUA. BalleHTHbIE BO3MOXKHOCTH aToMa
yriaepoja. XMMHUYECKasl CBA3b B OPraHUYECKHX COEAUHEHUSX. THUIMbl TMOpUIM3allMM aTOMHBIX OpOHUTalIel yriiepoja.
Mexanusmbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3UM (OOMEHHBIH M JTOHOPHO-AaKLENTOPHBIN). THIBI NEpeKpbIBAaHUS aTOMHBIX
opburaney, 6- u n-cBa3u. OauHapHas, ABOWHAsA U TpoHHas cBs3b. CIIOCOOBI pa3pbiBa CBA3EH B MOJIEKYJaX OPraHUYECKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, Hykjieopuie U ANeKTpopue.

Teopust cTpoeHHs opraHmyeckux coeauHeHnit A.M. bytiiepoBa M COBpEMEHHBIE MPEACTABIEHUS O CTPYKType
MOJIEKYJl. 3HAUYEHHE TEOPHUH CTPOEHUS OPraHUYECKUX COCIUHEHUW. MONEKYsIpHbIE MW CTPYKTYpHbIE (HOPMYJIBL.
CrpykrypHble (GOpMyJibl pa3IMYHBIX BHJIOB: pa3BEPHYyTas, COKpalléHHas, ckeneTHas. M3omepus. Buasl uzomepuu:
CTPYKTypHasi, IPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PPEKThl B MOJEKYyJaX OPraHUYECKUX COCAMHEHUN (MHAYKTUBHBIN U
ME30MEpHBIN 3P PEeKThI).

[IpencraBnenne o kiaccu@ukauuu opraHuyeckux BemiectB. [loHsATHe 0 ¢QyHKUMOHANBHOW rpymme. ['omomorus.
['omonornyeckue psaasl. CucreMaTudeckas HoMeHkIaTypa opranudeckux coenuuenuii (IUPAC) u TpuBuaibHbIe Ha3BaHUS
OTJEJBHBIX MIPEACTABUTENCH.

OcobeHHocTn W KiIaccu(UKalMg OpPraHudeckux peakuuid. OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE pEaKIUU B
OPraHUYECKON XUMUHU.

DKCneprUMEHTAIbHBIE METObl U3YUEHHUsI BEUIECTB U UX MPEBpAIICHUI: 03HAKOMIIEHUE ¢ 00pa3laMu OpraHHUYeCcKuX
BEILECTB U MaTepHUAJIaMU Ha UX OCHOBE, OIBITHI IO MPEBPALIEHUIO OPraHUYECKUX BEIIECTB IPU HarpeBaHWHU (TUIABJICHHE,
oOyTaMBaHUE U FTOPEHHE), KOHCTPYUPOBAHHE MOEIICH MOJIEKYJl OPTaHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanbl. ['oMonorudeckuil psa ajkaHoB, obOmias ¢opMmysia, HOMEHKIATypa W H30MEpHUs. OJIEKTPOHHOE H
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKAHOB, SP>-rUOpHAN3aIis aTOMHBIX OpPOUTAJIEH YIiepoa, 6-CBsa3b. du3ndeckue
CBOWCTBA AJIKAHOB.



XHWMHUYECKUE CBOMCTBA AJIKAHOB: PEAKIMM 3aMEILECHUSA, U30MEpPU3ALMU, JETUAPUPOBAHMS, LUKIN3ALUN, TUPOIU3a,
KpekuHra, ropenus. [IpencraBinenue o MexaHu3Me peakiuii paJuKaabHOTO 3aMELICHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YEHUs U TPUMEHEHUE AIKAHOB.

[Muknoankanel. OOmas ¢dopmyna, HOMEHKIaTypa U u3zomepus. OCOOEHHOCTH CTPOCHHUS M XMMHUYECKHX CBOMCTB
MaJbIX (LMKJIOMPOIAH, IUKI00yTaH) U OOBIYHBIX (IIMKIJIOMEHTAH, IUKIOTeKCaH) MUKIoanKaHOB. CrocoObl MOJIyYeHUS U
IIPUMEHEHUE [IUKIIOATIKAHOB.

Ankenbl. ['oMonoruueckui psii ankeHoB, oOmiast ¢opmylia, HOMEHKIATypa. DJEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJI aJIKEHOB, SP’-rMOpWaM3alds aTOMHBIX opOuTaieil yrmepoga, - W m-cBsasu. CTpyKTypHas
reomeTpuyeckas (muc-tpaHc-) uzoMepus. @Dusnueckue CBOMCTBAa alKEHOB. XHWMHUYECKHE CBOICTBA: pPEaKIHMU
IIPUCOCANHEHNs, 3aMCIICHUSA B O-II0JIOKECHUE IIpU JBOWHOW CBSA3M, NOJMMEpU3alMUM U OkucieHus. lIpasuiio
MapkoBHuKoBa. KauecTBeHHbIE peakliMi Ha JBOMHYIO CBsA3b. CIIOCOOBI MOTYyYEHUS U IPUMEHEHUE aJTKEHOB.

Ankanuenbl. Knaccudukanus ankagueHOB (CONPSDKEHHBIE, HW30JMPOBAHHBIE, KyMmyauposanuvie). OCOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUS U XMMHMUYECKHUX CBOMCTB CONpPsDKEHHBIX OueHoB, 1,2- u 1,4-mpucoeaunenue. [lonumepusanus
conpsKEHHBIX JUeHOB. CriocoObl MOTy4YeHHs U TPUMEHEHUE aJIKaIueHOB.

Ankunbl. ['oMonornyeckuii psij ajkuHOB, o0mias GopMyina, HOMEHKIATypa M HM30Mepus. IJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aIKUHOB, SP-ru0puan3aius aToOMHbIX opOuTaieil yriepoaa. dusnyeckue cBoWcTBa
AJKWHOB. XHMHWYECKHE CBOWCTBA: PEAKLUMH INMPUCOEAWHEHUs, AUMEPU3ALMU U TpUMEpU3aluU, OKUCIeHUsA. KucioTHeie
CBOMCTBa aJKUHOB, WMMEIOIIMX KOHIIEBYIO TPONHYIO CBs3b. KauecTBEHHbIE pEaKIMd Ha TPOWHYIO CBI3b. CHoCOOBI
NOJIYYEHUS] U IPUMEHEHHE AJIKMHOB.

ApomaTudeckue YrieBoJopoabl (apeHbl). ['oMosormdeckuil psini apeHoB, oO0mmas QopMyna, HOMEHKIATypa u
U30Mepusl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJEKysbl OeH3ona. dusnyeckue CBONCTBA apeHOB.
XUMUYECKHE CBOMCTBA OEH30JIa W €ro TOMOJIOTOB: PEaKIUU 3aMElIeHHs] B OEH30JIbHOM KOJIbLIE U YTJIIEBOJOPOIAHOM
panukane, peakiuu MpPUCOEeIUHEHUs, OKUCIIeHHe romMosoroB OeHzona. IIpeacraBienue o0 OpHEHTHpYIOLIEM IEHCTBUU
3aMecTUTeNe B OCH30JbHOM KOJbIE Ha MPUMEPE AIKWIBHBIX PaJUKaloOB, KapOOKCHIBHOM, TMIPOKCHILHOM, aMUHO- U
HUTPOTPYIIIIbI, aTOMOB TaJIor€HOB. OCOOEHHOCTH XUMHUYECKUX CBOWCTB cTupoia. [Tonmumepusamus crupona. CrnocoObl
MOJIYYEHHUS] U IPUMEHEHNE ApOMATHUYECKUX YTIIEBOJOPOIOB.



[Tpuponusiii ra3. Ilomyrasie HedTanbie ra3pl. Hedth u e€ mpoucxoxnenue. KaMeHHBIN yroib U MPOAYKTHI €TO0
nepepadoTku. CrocoObl mepepaboTkn HedTH: TEePeroHKa, KPEKWHT (TEPMUYECKHM, KaTaUTUYCCKUN), pU(DOPMUHT,
nupoiu3. [IpoxykTel nepepadoTku He)TH, UX TPUMEHEHUE B IPOMBIIUICHHOCTH U B OBITY.

['eneTrueckas CBSA3b MEXIY PA3IMUYHBIMU KJIACCAMHU YTIIEBOAOPOIOB.

DNEKTPOHHOE CTPOCHUE TAIOTEHIPOM3BOIHBIX YIJIEBOIOPOI0B. Peakiiuu 3aMmenieHus rajJjoreHa Ha TuApOKCOrpymiy,
HUTPOTPYIITY, IUAHOTPYIIY, aMUHOIrpynmy. [lelicTBHe Ha TaJOreHNPOM3BOJHBIE BOJHOIO M CIMPTOBOTIO pPacTBOpa
ménoun. BzaumopeiicTBue nUrajioreHalKaHOB C MarHMeM M LHUHKOM. [IoHSITHE O MEeTarioOpraHnyecKUX COETUHEHUSIX.
Hcnonp30BaHue rajJoreHIponu3BOAHBIX YTIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYECKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOAbl M3YyUYEHHS BEHIECTB M MX MPEBpAICHUN: H3yuyeHHEe (U3HMUECKUX CBOMCTB
YIJIE€BOJIOPOAOB (PacTBOPUMOCTh), KAaUECTBEHHBIX PEaKIMH YIJIEBOJAOPOJOB pA3JIMYHBIX KJIAcCOB (0OeclBeUnBaHUE
OpOMHOI WM HMOAHOW BOABI, pacTBOpa MEpMaHraHaTa Kajus, B3aUMOJEHCTBUE alETUJIEHA C aMMHUAYHBIM PacTBOPOM
okcuna cepedpa(l)), kauecTBeHHOE OOHApYKEHUE YIJIEpOJia U BOJOPOJa B OPTraHUUECKUX BEIIECTBAX, MOJYYEHUE ITHIICHA
U U3YYCHHE €ro CBOICTB, O3HaKOMJeHHE C¢ Koyuekuusmu «HedTs» u «Yrome», ¢ oOpa3namu miacTMacc, KayudykKoB U
PE3HHBI, MOJIETUPOBAHUE MOJIEKYJI YIJIEBOJOPOIOB U raJOr€HIIPOU3BOAHBIX YIVIEBOIOPOOB.

Kucaopoacoaepxanue opranuieckue coeJuHeHMs.

[IpenenvHbie oqHOaTOMHBIE CIUPTHI. CTPOCHUE MOJIEKYJ (Ha TpUMepe METaHoJIa U 3TaHoJa). ['oMoIorudeckuil psi,
obmas Qopmyna, uzoMepusi, HOMEHKJaTypa W Kiaccudukanusa. Pu3nuecKkue CBOMCTBA MpPENENbHBIX OAHOATOMHBIX
crupToB. BomopoaHbie CBs3M MEXKy MOJIEKYJIaMU CIIUPTOB. XUMUYECKUE CBOMCTBA: pEaKLUK 3aMEIIeHUs, JeruapaTaluu,
OKHCJICHUS, B3aMMOJICUCTBHE C OPraHMYECKUMU U HEOpraHWYeCKMMH Kuciotamu. KadecTBeHHass peakius Ha
OJIHOATOMHBIE CHUPTHI. JleficTBUE ATaHONa U METaHOJIa Ha OopraHu3M uenoBeka. CrocoObl MOJIy4eHHUS W NMPUMEHEHUE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie a¢upsl, HOMEHKIATypa U n3oMepus. OcCoOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoOroatoMHble COUPTHI — STWUJICHTJIUKOJb U TIuliepuH. U3nyecKrue 1 XUMHUYECKUE CBOMCTBA: PEAKIIUY 3aMEIIICHMUS,
B3aMMOJICUCTBUE C OPTaHUYCCKUMH W HEOPTAaHUYECKUMHU KUCIOTaMH, KQUeCTBEHHAs! PEaKIlis Ha MHOTOATOMHBIEC CITUPTHI.
[IpencraBnenre o MexaHU3ME peakuui HykKJIeo(uiabHOTO 3amenieHus. [lelicTBue Ha opraHu3Mm 4yenoBeka. CrnocoObl
MOJIyYeHUS] U MPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enos. CTpoeHHe MOJEKYJbl, B3aUMHOE BJIHMSHUE THIPOKCOTPYIIbI U O€H30/1bHOTO siapa. dusnueckue CBONCTBA
¢denona. OcoOEHHOCTH XUMUYECKUX CBOMCTB (eHoNa. KauecTBennsie peakiuu Ha penon. TokcuanocTs Ppenona. CriocoOs
noJjiydeHus: U npuMeHeHue gpenorna. GenHonpopMaibaeTruaHass CMOIA.

KapOoHwibHbIE COEIUHEHUST — albJCTUIbl W KETOHBL. JEKTPOHHOE CTPOCHUE KapOOHUIIBHOM TpPYIIIbI.
['oMonorudeckue psijpl ajlbJIETHAOB M KETOHOB, oOmias gopmyiia, u3oMepus U HOMeHKIaTtypa. dusnueckue CBOMCTBA
IbJIETUIOB U KETOHOB. XHMHYECKHE CBOMCTBA albJErMIOB M KETOHOB: peakUuu MpucoenuHeHus. OKucieHne
aJIbJIETU0B, KAUECTBEHHBIE PEAKIIMK HA aibAeruibl. CriocoObl MOJYyYEHUS U IPUMEHEHUE alIbIETU0B U KETOHOB.

OHOOCHOBHBIE TpeNebHble KapOOHOBBIE KHCIOTHl. OCOOEHHOCTH CTPOCHHUS MOJIEKYJ KapOOHOBBIX KHCIIOT.
N3omepust u HoMeHkiatypa. du3nueckre CBONWCTBAa OJHOOCHOBHBIX MpEAENbHBIX KapOOHOBBIX KHUCIOT. Bomoponnbie
CBSI3M MEXAY MOJIEKyJIaMU KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, PEAKIMs dTepUPUKALIIY,
peakiuyu C Yy4YacTHEM YIJIEBOAOPOAHOTO pajaukaia. (OCOOEHHOCTH CBOMCTB MypaBbUHOW KHCJIOTHL. IloHsaTHe o
IPOU3BOIHBIX KApOOHOBBIX KHUCIOT — CIOXHBIX 3(upax. MHorooOpa3zue kapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB
HENPEJENbHBIX M apOMaTHYECKUX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCJIOT, TMJIPOKCHUKApOOHOBBIX KHUCIOT.
[TpencraBuTeny BBICIIMX KapOOHOBBIX KHUCJIOT: CT€ApUHOBAs, MAJIbMHUTUHOBAs, OJEUHOBAs, JUHO/IE8AS, JUHOJIEHOBAS
KUCIIOTHL. CIOCOOBI OJIy4eHUS] M MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Crnosxuble 3¢upbl. ['oMonoruveckuit paa, odmas popmysa, n3o0Mepusi 1 HoMeHkIaTypa. Ousndeckue U XUMHUYECKUE
CBOMCTBA: TUAPOJIN3 B KUCIION U HIEJOYHOM CpeIE.

Kupwi. Crpoenue, (usmyeckne M XUMHUYECKHE CBOMCTBA >KMPOB: THAPOJMA3 B KHUCIOM W IINETOYHOM Cpefe.
Oco0OeHHOCTH CBOMCTB KUPOB, COJEPKAIINX OCTATKHU HEMPEIEIbHBIX JKUPHBIX KUCIOT. JKupsl B mpupo/ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOTOIIEE JCHCTBHE.

OO6mias xapakTepucTuka yriaeBojoB. Kmaccudukaius yrieBooB (MOHO-, IM- U Toaucaxapuabl). MoHocaxapubL:
TIII0K03a, (PpyKTO3a, ramakrosa, pudbo3a, Ae30kcuprudo3a. Gu3ndyeckue CBOMCTBA M HaXOXAeHUE B npupoje. GOoToCHHTES.
XHWMHUYECKHE CBOWCTBA MIFOKO3bI: PEAKLIUU C YYACTHEM CIIUPTOBBIX M aJbIETHIHOM IPYIII, COUPTOBOE U MOJOYHOKHUCIIOE
Oposxenue. [IpuMeHeHmne riIrOK03bl, €€ 3HaYeHHE B KU3HEIEATENIbHOCTH OpraHu3Ma. Jucaxapuipl: caxapos3a, MajabTo3a U
JakTo3a. BoccranapnuBarolue U HEBOCCTaHaBIMBAIOIIKE Iucaxapuabl. [ uaponus aucaxapuaos. HaxoxaeHue B npupose
u npuMeHenue. [lonucaxapuabl: Kpaxmaln, IIIMKOTE€H U Leiunosio3a. CTpoeHne MakpoMOJEKYJd Kpaxmaia, TNIMKOTeHa U
1eJuTr003bl. Ou3nueckre CBOMCTBA KpaxMalia U LEJUTIOI03bl. XUMUYECKUE CBOMCTBA Kpaxmala: THAPOJIn3, KAYeCTBEHHAS



peakiusi ¢ HOAOM. XUMHUYECKHE CBOMCTBA IIEJUIIONIO3BI: THAPOIU3, MOJydeHue 3(upoB Ieiono3bl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBII HIENK).

DKCIepUMEHTAIbHBIE METO/IbI U3YUYCHUS BEILIECTB U UX MPEBPAICHUN: PAaCTBOPUMOCTh PA3INYHBIX CIIUPTOB B BOJE,
B3aMMOJICHCTBUE 3TAHOJIA C HATPUEM, OKHCIIEHUE ITWJIOBOTO CHUPTA B albJAECTH] HA PACKAIEHHON MEOHOW MPOBOJIOKE,
OKHUCJICHHUE HSTHJIOBOTO CHUPTA IUXPOMATOM Kajusi (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), KaueCTBEHHbBIC
peaknuu Ha aipAeTuabl (¢ THapokcuaoMm nuammuHcepeOpa(l) wm rumpokcumom menu(ll)), peakrus rimnepuHa C
ruapokcusiom meau(ll), xumuyeckue CBOWCTBA PacTBOpPA YKCYCHOM KHCJIOTBI, B3aMMOJIEHMCTBHE PAcCTBOpPA IIIFOKO3bBI C
ruapokcuiom meau(ll), B3aumoaeiicTBue kpaxmasua ¢ HOJOM, PEIIeHHEe SKCIIEPUMEHTAIIBHBIX 33J1a4 10 TeMaM «CIUupThI U
denonb, «KapooHoBbie KUCTOTHI. CIOXKHBIE YDUPBD».

A3oTcoaepxaliue OpraHu4ecKue CoeAUHEHM.

AMHHBI — OpraHMYecKue MpoU3BOAHbIE aMMHaka. Kiaccudukanus amMHHOB: alu(aTHUYECKUE U apOMaTHUYECKHUE,;
NEepBUYHbIC, BTOPUYHBIE U TpeTuuHble. CTpoeHHE MOJIEKYJ, 00mmas (Gopmyia, U30MepHs, HOMEHKIATypa U (pu3znyeckue
cBOMCTBAa. XMMHUYECKOE CBOWCTBA aln(aTMUeCKMX aMHHOB: OCHOBHBIE CBOWCTBA, aJKUIUPOBAHHE, B3aWMOJICHCTBHE
MEPBUYHBIX AMUHOB C a30TUCTOUN KUCIOTON. CONMM aIKUJIaMMOHHS.

AHWIVH — IPEACTAaBUTENb AMUHOB apoMaTnyecKkoro psaa. CtpoeHne aHwinHA. B3anMHOe BIMsiHME TPYIIT aTOMOB B
MoJieKyJie aHuiauHa. OCOOEHHOCTHM XMMHYECKUX CBOMCTB aHWiIMHA. KauecTBeHHbIe peakuuu Ha aHWIMH. CrocoOsbl
NOJIyYeHUS U PUMEHEeHHEe anudaTruyeckux aMuHoB. [loyuenune anuivHa u3 HUTPOOEH30J1a.

AmuHokuciotel. Homenkiarypa u wuzomepusa. OTIenbHblE NPEACTABUTENIA O-aMHUHOKHWCIIOT: TJIMLWH, aJlaHWH.
du3nyeckre CBOMCTBA aMUHOKHUCIIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPTaHUYECKUX COCAMHECHHUM,
peakius MOJUKOHAEHCAluU, O0pa3oBaHME NENTUAHOW CBs3U. buonormyeckoe 3HaueHue amMuHOKUCIOT. CHHTE3 H
TUAPOJIN3 MENTUIOB.

benku kak npupoaHbie oauMepsl. [lepBudHas, BTOpUYHAS U TPETHYHAS CTPYKTypa 0enkoB. XMMHUYECKHUE CBOMCTBA
OEJIKOB: TUIPOJIU3, ICHATYpallrs, KaueCTBCHHBIC PEaKIIMU Ha OCIIKH.

DKCnepUMEeHTAIbHBIE METOJbl M3YYCHHS BEIIECTB M WX MPEBPAIICHUI: PAaCTBOPEHHE OCIIKOB B BOJE, JCHATYpPAIlUs
O€JIKOB MpPY HarpeBaHUU, [[BETHbIE PEAKI[MU Ha OEJIKH, pEelIEHUE HKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM «A30TcoIepIKalie
OpraHUYEeCcKre coequHEeHUs» U «Pacnio3HaBaHre OPraHUYECKUX COEAUHEHUID.

BbicokomoJieKyIsIpHBbIE COeTUHEHMUS.



OCHOBHBIE MOHATHUSI XUMUU BBICOKOMOJICKYJIIPHBIX COCAMHEHUN: MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJMMEPHU3ALINK, CPEHss MOJeKysipHas macca. OCHOBHBIE METOJAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCIUHEHHN —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonmumepubie Martepuanbl. [lmactmaccbl  (MONMMATUIICH, MOJMOPONUICH, MOJUBUHWIXJIOPUA, MOJUCTUPOIL,
MOJIMMETUIIMETAKPUIIAT, MOJUKAPOOHATHI, MOMUATIIICHTepedTanaT). Y Tuiau3anus u nepepadboTka MiacTUKa.

DnacToMephl: HaTYypallbHbIA KayuyyK, CHHTETHUECKHE KayuyyKd (OyTaJHeHOBBIN, XJIOPOMPEHOBBIA, U30MPEHOBBIN) U
CWJINKOHBI. Pe3nHa.

Bonokna: HatypasibHbIE (XJIOMOK, IEPCTh, MIENK), UICKyCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CHHTETUYECKUE
(KarpoH U JlaBCcaH).

[Tonumepsl crnenualbHOTO Ha3HaueHUus (TedIOH, KeBiap, DJIEKTPONMPOBOJAIINE TOJUMEPHI, OHOpazIaracMble
MOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METO/IbI M3YyUEHHS BEIIECTB M WX MPEBPAIICHUIN: O3HAKOMIICHHE ¢ OoOpasliaMu MPUPOIAHBIX U
UCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KayudyKOB, PEIICHHE 5SKCIIEPUMEHTAIbHBIX 3aad 1o Tteme «Pacrno3HaBaHue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MosiekyasipHOi (HOpMyIibl OPraHUYECKOrO0 COCIMHEHUS 10 MACCOBBIM JIOJISIM DJIEMEHTOB, BXOJSIINX B
€ro COCTaB, HAXOXKJICHUE MOJICKYJISIPHOU (hOPMYJIBI OPraHUYECKOTO COCIMHEHUS 10 Macce (00bEMY) MPOTYKTOB CTOPaHUs,
M0 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMHU W/WIM UCXOJHBIX BEIIECTB, YCTAHOBIEHUE CTPYKTYPHOM
(bopMyIIBI OPraHUYECKOTO BEIECTBA HA OCHOBE €r0 XUMUYECKUX CBOMCTB WJIM CIIOCOOOB TOJIYYCHHUS, OMPEICIICHNE JOIU
BBIX0/1a MPOYKTA PEAKIIUU OT TEOPETUUYECKU BO3MOKHOTO.

MexnpeaMeTHble CBA3H.

Peanuzanus MEXNpPEIMETHBIX CBA3EH MPH HU3YUYCHUM OpraHuveckod Xxumuu B 10 Kiacce OCYLIECTBIISIETCS 4epe3
UCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX TMOHSATHUN, TaK W TOHSITHH, MPUHATHIX B OTACJIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TOHATHS: SIBJICHHE, Hay4dHbIA (DaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJIU3, CUHTE3,
Kjaccudukanus, HabIoIeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIeJIb, MOJICIUPOBAHUE.



dwu3nka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJICKYJIa, SHEPTETUUECKHUI YPOBEHB, BEIIECTBO, TEIIO, O0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, (PM3UUCCKHE BEIMUNHBI, €IMHUIIBI M3MEPEHUs, CKOPOCTh, YHEPTHSI, Macca.

buonorus: kieTtka, opraHu3M, 3KocHUCTeMa, Ouocdepa, MeTadOIM3M, HACIEICTBEHHOCTb, AaBTOTPO(HBIA U
rerepoTpoHBIN THIT TIUTaHHs, OpO’KeHHE, (POTOCHHTE3, JbIXaHWE, OCIKH, YIJIEBOJBI, KHPbI, HYKICUHOBBIC KHUCIIOTHI,
(bepMEeHTHI.

['eorpadusi: mose3Hble HCKOMAaeMble, TOTINBO.

TexHOoNmoTHsA: THIIEBBIE TPOAYKTHI, OCHOBHI PAIMOHAILHOTO IMHTAHUS, MOIOIIME CpPEICTBA, MaTepHUalbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

[INTAHAPYEMBIE PE3VIJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XUMHWNU HA VYIJIYBJIIEHHOM YPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIBTATbBI

B COOTBETCTBUM C CHCTEMHO-IESITEILHOCTHBIM TOAXOJOM B CTPYKTYpE JHUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS
npeaMera «XUMHUS» Ha ypOBHE CpefHero oOIiiero oOpa3oBaHUsI BBIJEICHBI CIEAYIONIUE COCTABJISIONIME: OCO3HAHUE
00yYarOIUMUCI POCCUNUCKOW TPaKIaHCKOW HIAECHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH H
CaMOOIIPECIICHUIO;, HAIMYUE MOTHUBAIIMA K OOYYEHHIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATHIMA B OOINCCTBE IIpaBWJIAMHM M HOPMaMH IIOBEJICHMS; HaJW4YUE TPABOCO3HAHMS, SKOJIOTHYCCKOW KYJIBTYPHI;
CIIOCOOHOCTh CTABUTD LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBHI.

JInyHOCTHBIE pPe3ybTaThl OCBOCHHUS TpeaMeTa « XUMHUs» OTpakaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOM JEATEeTbHOCTH 00YUYarOIIUNXCs B MPOIECCe peaau3aiuu o0pa3oBaTeIbHON AeTeTbHOCTH.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaxaroT COPMUPOBAHHOCTH OMbBITA MMO3HABATEIILHON U
MPAKTUYECKON JCSITEIBHOCTH OOYyYaronIuXcsi B MPOIECCe pean3aiii 00pa30oBaTeIbHOU NEATeTLHOCTH, B TOM YHCIIE B
YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHMS O0YYAIOIIMMUCS CBOMX KOHCTUTYITMOHHBIX TIPAB M 00S3aHHOCTEH, YBAXKCHUS K 3aKOHY U TTPABOTIOPSIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM ACSATEILHOCTH MPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPYECTBA B 00JIACTU TEOPUU W MPAKTUUYECKOTO MPUIOKEHUS XUMHUHU, OCO3HAHUS TOTO, YTO
JTAaHHBIE HAYKH €CTh PE3yJIbTaT JUIUTENIbHBIX HaOJ0JICHUN, KPOMOTIMBBIX IKCIEPUMEHTATBHBIX MOUCKOB, MOCTOSHHOIO
TpYya YYEHBIX U MPAKTUKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMH, CBSI3aHHBIC C XMMUYECKUMU SIBIICHUSIMU, U TTPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y C Y4ETOM OCO3HAHMS MTOCIIEICTBUN IOCTYTKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEW 310pOBOr0 M 0e30MacHoro o0pasa KM3HU, HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOILIEHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOmoeHns npaBuil Oe3omacHoro oOpallleHusi C BellecTBaMU B OBbITYy, IMOBCEAHEBHOW JKHU3HH, B TPYIOBOIi
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUITHUS BPEIHBIX MPUBbIYEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHHUs!);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE y4aCTHE€ B PEIICHHH MPAKTHYECKHUX 3a]1a4 COLMAIIbHON HANpPaBICHHOCTH (B paMKaxX CBOEIrO
KJ1acca, IIKOJIbI);

UHTEpeca K NPAKTUYECKOMY H3Y4YEHHIO Mpodeccui pa3judyHOro pojia, B TOM YHUCIE Ha OCHOBE NPUMEHEHUS
MPEAMETHBIX 3HaHUI M0 XUMUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 001I1ecTBa;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH L[EIECO00Pa3HOr0 OTHOIEHUS K MPUPOE KaK HICTOYHUKY CYLIECTBOBAHHUS KU3HU HA 3eMJIE;

NOHMMAaHUS TJI00AJILHOTO XapaKTepa dKOJIOTMYECKUX MPo0sieM, BIUSHUS YKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
IIPUPOJHOM U COLIMATIBHOW CPEIb;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJIaronpUsITHbIE YKOJIOTHYECKUE TTOCIICCTBUS MPEANPUHUMAEMBIX ACHCTBUHN U MPEIOTBPAIATh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTMYECKOIO MBINUICHUS, IKOJIOTMYECKON KYJIbTYpPBI, ONbITA AEATEIbHOCTH 3KOJIOTMYECKOM
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CITIOCOOHOCTH M YMEHUSI aKTUBHO MTPOTUBOCTOSITh UJI€0JI0THH XeMopoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

MOHUMAaHUs CHenuUKH XUMHUM KaK HAyKd, OCO3HaHMs €€ poiu B (OPMHPOBAHUU DPAIMOHAILHOTO HAyYHOTO
MBIIJICHUS, CO3/JaHUM LEJIOCTHOTO MPEJCTAaBIEHUS 00 OKpYKaloUeM MHpPE KaK O €IMHCTBE NPUPOAbl M YEJIOBEKa, B
MO3HAHUU MTPUPOTHBIX 3aKOHOMEPHOCTEN U pelIeHUH MPo0OJieM COXPaHEHHUs MPUPOTHOTO PABHOBECHS;



yOexXAEHHOCTH B O0COOOH 3HAUYMMOCTH XHMHUHU [UJIsl COBPEMEHHOM UUBWIM3AIMM: B €€ TyMaHUCTHUYECKOH
HANpPaBJIEHHOCTH W Ba)KHOW POJIM B CO3JaHUHM HOBOHM 0a3bl MaTepHAIbHON KYIbTYpHI, B PEUICHUHU TII00aIBHBIX MpoOiIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIMHBI, 00ECTIEYEHNH YCIIOBUN YCHENIHOTO TPYyJa U AKOJIOTHYECKH KOM(OPTHOU KU3HHM Ka)KJA0ro 4ieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAHHUs CYIIHOCTH METOAOB ITO3HAHUSA, HCIOJIb3YyEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIOJb30BaTh MOJyYaeMbl€ 3HAHUS Ui aHalIu3a U OOBSCHEHHS SIBJIICHUW OKPYXAIOLIEro Mupa u
OPOUCXOASAIIMX B HEM HW3MEHEHMH, YMEHHUS JejaTb OOOCHOBAHHBIE 3aK/IIOUEHHS Ha OCHOBE HAy4YHBIX (aKTOB U
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO UCHOJIb30BaTh XUMUUYECKUE 3HAHUS JUJIsl pELICHUsI TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYyalusX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN IESITENbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETPEPHIBHOMY O0pPa30BaHUIO U CAMOOOPA30BAHUIO, K aKTUBHOMY IOJIYYE€HHIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUHU C )KM3HEHHBIMU OTPEOHOCTIIMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIC pe3yiabTaThl OCBOCHHSI TMPOTPaMMbl IO XMMHH Ha YPOBHE CpEeIHEro oOmero oOpa3oBaHUs
BKJTFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOllleHayYHbIE TIOHATHS, OTPAXAIOIIME IICJIOCTHOCTh HAYYHOW KapTHHBI MHUpa M CICNU(PUKY METOAOB ITO3HAHMS,
UCITOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepus, BEIISCCTBO, DHEPTHUs, SBJIEHHUE, MPOIECC, CUCTEMa, HAYYHBIA (HaKT,
TIPUHITUII, TUITOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS, UCCIICIOBaHNE, HAOIIOICHHIE, N3MEPECHHE, SKCTICPUMEHT U JPYTHE);

yHUBEpCaIbHbIC yueOHBbIC IehcTBUS (TIO3HABATENbHBIE, KOMMYHUKATHUBHBIC, PETYJSITUBHBIC), 00ECIICUHBAIOIINE
dbopmupoBanre PyHKIIMOHATEHON TPAMOTHOCTH U COIIMAIBHON KOMITETEHIIUHA 00YJarONuXCs;



CIIOCOOHOCTh OOYYaIOIMUXCS HCIOJIB30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKHE 3HAHUS U
YHUBEpCAIbHbIC YUECOHBIEC ICHCTBUS B TO3HABATEIHLHON U COI[MATILHOMN MTPAKTHKE.

MeranpenMeTHble  pE3yJbTaThl  OTPAKAIOT  OBJAJACHUE YHHUBEPCAJbHBIMU  YYEOHBIMH  TO3HABATEIbHBIMU,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMCTBHSA:

CaMOCTOSITEeIILHO (hOPMYJIMPOBAThH M aKTyaJHU3UPOBaTh MIPoOIeMy, pacCMaTprUBaTh €€ BCECTOPOHHE;

ONpeAcisATh 1IeJU JACATEIbHOCTH, 3aJaBas NHapaMeTpbl M KPUTEPUH HUX JTOCTHKEHHUS, COOTHOCUTH PE3YJbTAThI
NEeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JJOTUUECKOTO MBIIIJICHUS: BBIJEIATh XapaKTepHbIC IPU3HAKU MOHSITUI
U YCTaHABJIMBATh MX B3aMMOCBS3b, MCIIOJH30BaTh COOTBETCTBYIOIINE MOHATHS JJI1 OOBICHCHUS OTICIBHBIX (DAKTOB M
SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHUU ISl KJIacCU(UKAIIMY BEIIECTB U XUMUUECKUX PEAKIIUIA;

YCTaHABJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKYy U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, JCAYKTHUBHbBIC, MO AHAJIOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKTIOUCHHUS;

MIPUMEHSTH B MPOIIECCE MO3HAHUS MCIOJIb3yeMbIe B XUMHUHM CUMBOJUYECKHUE (3HAKOBBIE) MOJICIH, IMPEOOPa30BhIBAThH
MOJICIbHBIE TPEJCTABICHUSI — XUMHUUYECKUN 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUYECKOU
peakiuy — MpU PEIICHUH Y4eOHBIX IMO3HABATENIbHBIX M TPAKTUUYECKUX 3a7ad, MPUMEHSATh Ha3BaHHbBIE MOJIEIbHbIC
MPEACTABIICHUS 1JI BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB N3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBble HcCIeA0BATEIbCKIE eiiCTBHSI:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUM;

dbopmynupoBaTh LM U 3aJa4d  HUCCJICIOBAHMS, HCIOJB30BaTh IOCTABICHHBIE M  CAaMOCTOSITEILHO
chopMyIMpOBaHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUS U OCHOBHI JIJIs1 (POPMUPOBAHUS TUIIOTE3HI O TTPOBEPKE
MPAaBUWIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;



BJAJETh HABBIKAMU CaMOCTOSITEJIBHOIO  IUIAHUPOBAaHUS M  NPOBEJICHUA  YYCHUYECKUX  OIKCIEPUMEHTOB,
COBEpIICHCTBOBATh yMEHMsI HAOMIOAATh 3a XOJOM TMPOIEcca, CaMOCTOSTENbHO TPOTHO3UPOBATH €ro pe3ysbTar,
dopMynupoBath 0000IIEHUS M BBIBOABI OTHOCHUTEIHBHO JOCTOBEPHOCTH pE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH
000CHOBaHHBIN OTUET O MIPOJICTIAHHON PadoTeE;

npuoOpeTaTh ONBIT YYEHUUYECKOW HCCIEeIOBATEILCKOW M IMPOEKTHOM JeATEIbHOCTH, MPOSBISTH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTHUPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HWHMOpManuu (HaydHO-MOMYJApHAs JIUTEpaTypa XHUMHUYECKOTO
COJIep’KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHanmm3upoBaTh MH(OPMALMIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTb;

dbopMyIHpOBATH 3aIIPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI MIPU MOUCKE U 0TOOpe MH(MOPMALIMK, HEOOXOIUMON 1JIs
BBITMIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEeIEHHOTO THIIA;

MpUOOPETaTh OMBIT MCIOJB30BaHUSI WHMOPMAIITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUM MU PA3TUYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTHUMANIbHYIO (opMy mnpencTtaBieHuss uHGopmauu (CXeMbl, rpaduku, JUarpaMmbl,
TaOJHILIbI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAYyYHBIH fA3BIK B KadeCcTBE CpEJICTBAa IMpU padboTe ¢ XUMUYECKOM uHpopManueil: MNpUMEHSThH
MeXIpeaMeTHbIe ((HU3NUeCKre U MaTeMaTHUeCKUE) 3HAKU U CUMBOJIBI, (POpMYITbI, a00peBUATYpPHI, HOMEHKIIATYPY;

HCII0JIB30BATh 3HAKOBO-CUMBOJHNYCCKHUC CPCACTBA HATI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE Yy4eOHbIe JeHCTBHS:

3a71aBaTb BOIIPOCKHI I10 CYIICCTBY O6CY)I(I[3€MOﬁ TEMBI B X0J€ AHaI0ra W/ JAUCKYCCHH, BBICKA3bIBATh UCH,
q)OpMYJII/IpOBaTB CBOM MMPCIJIOKCHUA OTHOCHUTCIIbHO BLINTIOJIHCHUSA HpeﬂHO)KeHHOﬁ 3aJa4H,



BBICTYNIaTh C MPE3EHTAlUEell pe3yJbTaTOB ITO3HABATENbHON JEATEIBHOCTH, IOJYYEHHBIX CaMOCTOSTEIBHO WM
COBMECTHO CO CBEPCTHUKAaMU IIPU BBINOJIHEHUU XMMHUYECKOIO SKCIIEPUMEHTA, MPAKTUYECKOW pabOThl 10 MCCIIEJOBAHUIO
CBOICTB M3y4aeMbIX BEIECTB, peaIH3allui YYeOHOTO MPOEKTa, U (POPMYIHPOBATH BBIBOJIBI IO Pe3ybTaTaM MPOBEAEHHBIX
UCCIJIETOBAaHUM IMTyTEM COTTIACOBAHUS MO3UIIUH B X0/1€ 00CYX/IeHUSI U OOMEHa MHEHUSMHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO MJIAHUPOBATh U OCYILIECTBIISITH CBOKO NTO3HABATEIBHYIO IESITEIBbHOCTD, ONIPEACIISI €€ eI U 3a]a4H,
KOHTPOJIUPOBATh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpeJjiaraeMblii alrOpUTM JCHCTBUN MpPU BHITOJHEHUU
y4eOHBIX U HCCIEIOBATEIbCKUX 3ajla4, BHIOMpaTh Hanbosiee d(PPEKTUBHBIA CIIOCOO WX PEUICHUS ¢ y4ETOM TOJIyUCHHUS
HOBBIX 3HaHHUM O BEIIECTBAX U XUMUYECKUX PEAKIUIX;

OCYIIIECTBISITH CAMOKOHTPOJIb JIESTEIHHOCTH Ha OCHOBE CAMOaHaIN3a U CAMOOIICHKH.

INMPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMEI IO XMMHH Ha YTIIYOJIEHHOM YPOBHE Ha YPOBHE CPEIHETO OOIIETo
0o0pa3zoBaHMs BKIIOYAIOT crenuduyueckue g y4eOHOro mpeaMera «XWMHUsD HAay4YHbIC 3HAHUSA, YMEHUS W CIOCOOBI
JIEUCTBUI 110 OCBOCHUIO, MHTEPIPETALMH U MPEOOPa30BaHUIO 3HAHUH, BUIBI IEATEILHOCTH TI0 MOy YSHUIO HOBOTO 3HAHUS
Y TIPUMEHEHHUIO 3HAaHWHA B Pa3IMYHBIX YYCOHBIX CHUTYaIllUsX, a TAKXKE B PEaJbHBIX KU3HECHHBIX CHUTYAIUSAX, CBSI3aHHBIX C
xuMuen. B mporpamme mo XuMuu peIMETHBIE PE3yJIbTaThl IPEICTABIICHBI 110 TOIaM U3YICHUSI.

10 KITIACC

[IpenMeTHbIE pE3yabTaThl OCBOEHUA Kypca «OpraHuyecKas XuMHUsh» OTPa)karoT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYEHUU OPraHUYECKOM XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€
poiu B 0OeCleueHUH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA B PEIICHUU MPOOJEM IKOJIOTMYECKOM, SHEPreTUYecKOu U
NUIIEBOM O€30MacHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUM HOBBIX MAaTEPUAJOB, HOBBIX HCTOYHHMKOB JHEPIHH, B



o0ecreYeHny palMoOHaAIBHOTO MPUPOIOTNIONb30BaHMs, B (DOPMUPOBAHIUH MUPOBO33PEHUS U OOIICH KyJIbTyphl YEJIOBEKa, a
TaK)Ke IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M IPUPOIAHOM Cpe/ie;

BJIAJCHUE CHCTEMOW XHMMHYECKUX 3HAHHWM, KOTOpas BKJIKOYAET: OCHOBOMNOJAralOUIME IOHATHA — XHUMHYECKHM
DJIEMEHT, aToOM, SIPO W J3JEKTPOHHas 000JoYka aroma, S-, P-, d-aTOMHBIE OpOWTAIIM, OCHOBHOE M BO30YXIEHHOE
COCTOSIHUSI aTOMa, THOpUAM3AIM ATOMHBIX OpOUTaNel, HOH, MOJIEKYJIa, BAIEGHTHOCTb, AJIEKTPOOTPULATEIbHOCTD, CTEIICHb
OKHUCJICHUS, XMMHUYECKasi CBsSI3b, MOJIb, MOJSIPHAs Macca, MOJSIpHBIA OOBEM, YTJIEPOIHBINA CKeleT, (yHKIIMOHAJIbHAs
rpynma, paaukan, CTPYKTypHble (opmyibl (pa3BEPHYTHIE, COKpPAIEHHBIE, CKEJIETHBIE), HM30MEpUsA CTPYKTypHas H
IPOCTPAHCTBEHHAsl (F€OMETPUYECKasl, OINTHUYECKas), H30MEpPbI, T'OMOJIOTMUECKUU psAJl, TOMOJOIH, YTJIEBOJOPOJBbI,
KHCIIOPOJA- M  a30TCOJACpXKAIIUE  OpPraHUYECKUE COCAUHEHHUS, MOHOMEp, IOJIMMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMsI; TEOPHH, 3aKOHbI (nmepuoauueckuit 3axoH J[. M. MengeneeBa, Teopusi CTpOEHUS
opranuveckux BeniecTB A. M. ByTtiepoBa, 3aKOH COXpaHEHHS MAacChl BEIECTB, 3aKOH COXPAHEHHUS M MPEBPALLECHUS
PHEPruM MpU XHUMHYECKUX PEAKIMIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHU SI3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHMS,
JeXallue B OCHOBE NOHHWMAHMS NMPUYMHHOCTH M CHCTEMHOCTHM XUMHYECKHMX SIBJICHHWH; MPEACTaBICHUS O MEXaHHW3Max
XUMHUYECKUX PEAKLIHNA, TEPMOAMHAMUYECKUX U KUHETUYECKHUX 3aKOHOMEPHOCTSAX MX IMPOTEKaHUsS, O B3AaUMHOM BIIMSHHUH
aTOMOB M TpYIIl aTOMOB B MOJEKyJaxX (MHIYKTUBHBIA M Me30MepHbIl 3¢ @dextsl, opuentantel | u |l poma);
(aKTOJOTMYECKUE CBEICHHSI O CBOMCTBAX, COCTABE, MOJYUYEHUU U O€30MIaCHOM UCIOJIb30BAaHUHU BAKHEHUIIUX OPTaHHMYECKHUX
BEILECTB B OBITY U MPAKTUUECKOMN AEATEIBHOCTH YEJIOBEKA, OOIIMX HAYYHBIX NPUHIIUIIAX XUMHUYECKOTO MPOU3BOJICTBA (HA
puMepe MPOU3BOJICTBA METAHOJIA, TIepepadoTKu HeTH);

c()OPMUPOBAHHOCTh YMEHHUMU: BBIABIATH XapaKTEpHble NpPU3HAKU TMOHSATHM, YCTaHAaBIMBaTh MX B3aUMOCBS3b,
UCI0JIb30BaTh COOTBETCTBYIOIIME MOHSATHUS IIPU ONMKUCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCITOJIB30BaTh XHMMHYECKYIO CHUMBOJIMKY I COCTaBJIEHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpAIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYEeCKUX BEUIECTB;

COCTABJISITh YPAaBHEHMSI XMMHYECKUX PEAKIMH W PACKpbhIBaTh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBHUTEJIBHBIX
peaklMii MOCPEACTBOM COCTABJIICHMSI DJIEKTPOHHOrO OajlaHca JTUX peakluil, peakiuil HOHHOro oOMeHa NyTEM
COCTaBJICHUS X MOJHBIX U COKPAIEHHBIX HOHHBIX YPAaBHEHUH;



W3TOTABJIMBATH MOJIEIIA MOJIEKYJ OPTaHUYECKUX BEIIECTB VISl WIUTFOCTPAIMH UX XUMHUYECKOTO ¥ TTPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUH: YCTaHABIUBATH NMPUHAIICKHOCTh N3YUEHHBIX OPTAHUYECKHUX BEIIECTB TI0 MX COCTaBY U
CTPOCHHIO K OMPEICIIEHHOMY KJIacCy/Tpymre COCIWHEHHWH, JaBaTh UM Ha3BaHHUS IO CHCTEMATHUYECKOH HOMEHKIATYpe
(IUPAC) u mnpuBOaUTh TPUBHAIbHBIC HA3BAaHUS IS OTACIBHBIX IPEACTABUTENICH OPraHUYeCKHX BEIIECTB (ITHUJICH,
alleTUJICH, TOJYOJ, TJUIEPHUH, 3TUJICHIJIHNKONIb, (eHod, (opMabAeTua, aleTalbleruy, alneToH, MypaBbHHAs KHCIIOTA,
YKCyCHasl KHCJIOTa, CTCApUHOBAs, OJICMHOBAs, MAJIBMAUTHHOBASI KUCJIOTHI, TIUIIWH, ATaHWH, MAJIbTO3a, (PPyKTO3a, aHWJIHH,
JUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOIT U JPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUSI OMPENEATh BUJI XUMUYECKON CBS3UM B OPTaHMYECKUX COCAMHEHUSX (KOBaJICHTHas U
WOHHAs CBS3b, G- U TT-CBSI3b, BOJOPOIHAS CBSI3b);

c(hOpMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKECHHSI TECOPUH CTPOSHUS OpraHudYecKux BemiecTB A. M. bytiepoa mis
00BSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT X COCTaBa M CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh COCTaB, CTPOCHHUE, (PU3MYECKUE U XUMUUYECKHE CBOMCTBA THUITUYHBIX
MPEICTaBUTENICH PA3IMYHBIX KJIACCOB OPTaHUYECKHUX BEHIECTB: aJIKAHOB, ITUKIIOAIKAHOB, AJIKCHOB, aJKaIUEHOB, AJIKUHOB,
apOMAaTUYECKHUX YTIEBOJAOPOIOB, CIIUPTOB, ANbACTHIAOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTHIX M CIOXHBIX 3()HPOB,
YKUPOB, HUTPOCOCTUHEHN U aMUHOB, aMUHOKHUCJIOT, OCIIKOB, YTJIEBOIOB (MOHO-, M- U TTOJIMCAXAPHUI0B), WILTIOCTPUPOBATH
TCHETHYECKYIO CBS3b MEXAY HHUMH YpPaBHEHUSMH COOTBETCTBYIOIIMX XHUMHUYECKHX PpEAKIUH C HCIOIb30BAHHEM
CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUS TOATBEPXKIaTh HAa KOHKPETHBIX NpPHUMEpPax XapakTep 3aBUCUMOCTH PEaKIIMOHHOMN
CITOCOOHOCTH OPTaHMYECKHX COCIMHCHHH OT KPATHOCTH M THIIa KOBAJICHTHOM CBSI3M (G- M TM-CBSI3M), B3aUMHOTO BIIMSTHHS
aTOMOB M TPYIITT aTOMOB B MOJIEKYJaX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUYHUKH YTJIIEBOJIOPOTHOTO CHIPbs (He(PTh, MPUPOIHBIN Ta3, YroJib),
CIOCOOBI €T0 MepepabOoTKH U MPAKTHUECKOE MPUMEHEHNE MTPOIYKTOB MepepadOTKH;

c(hOpPMHPOBAHHOCTh BJIAJICHUSI CHUCTEMOW 3HAHWW O ECTECTBEHHO-HAYYHBIX METOJAaX TO3HAHUS — HaAOIOACHUH,
U3MEPCHHUH, MOJICIIMPOBAHUH, SKCIIEPUMEHTE (peaIbHOM M MBICJICHHOM) U YMEHUS TIPUMEHSTH OTH 3HAHUS;



c(hOpPMHPOBAHHOCTh YMEHHUS MPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIHTEIILHON NEATEIPHOCTH — aHAJIW3 W CHUHTE3,
CpaBHEHHME, 00OOIIEHHE, CHCTEMATU3alMIO0, BBISIBICHUE MPUYUHHO-CIEIACTBEHHBIX CBSI3€M — IS M3Y4YEHUS] CBOWCTB
BEILIECTB U XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUN C MOHATUSIMH M TPEACTaBICHUSMU
JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB i 0oJiee OCO3HAHHOTO MOHMMAHUS CYIIHOCTH MaTe€pUaIbHOTO €MHCTBA
MHUpa, WCIOJIb30BaTh CHCTEMHBIC 3HAHUA TI0 OPTaHUYECKON XUMHUU [JIsi OOBSICHEHUS W TIPOTHO3WPOBAHUS SIBICHUH,
MMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOAY;

c(hOpMHUPOBAHHOCTh YMEHUMN: IPOBOJIUTH PACUETHI IO XUMUUYECKUM (DopMyJiaM U ypaBHEHUSIM XUMHUUYECKUX PEaKIUi
C UCIOJIb30BaHWEM (PU3WYECKUX BEIMYUH (Macca, 0OBEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMUYECKON (DOPMYITBI BEIIECTBA IO U3BECTHBIM MACCOBBIM JOJISIM
XUMHUUYECKUX IJIEMEHTOB, TPOJIYKTaM CrOpaHuUsl, INIIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUM: MPOTHO3UPOBATh, AHAJIU3UPOBATH U OICHUBATh C TO3MIIUH DKOJOTHYECKOMN
0€30MacHOCTH TIOCJIC/ICTBUS OBITOBOM M TPOU3BOACTBEHHOW JEATEIHLHOCTH YEJIOBEKAa, CBSI3aHHOW C mepepaboTKon
BEIIECTB, UCIOIH30BaTh MOJYUYCHHbIE 3HAHUS ISl IPUHSTHS TPAMOTHBIX pElIeHUI MpoOJIeM B CUTYallUAX, CBSI3aHHBIX C
XUMHEH;

c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSATENIBHO TIJIAHUPOBATh U MPOBOJIUTH XUMUYECKHUI SKCIIEPUMEHT (TIOJTydeHUE U
M3y4YCHUE CBOMCTB OPraHWYECKHWX BEHIECTB, KAUYECTBEHHBIC PEAKLIHMH YTIIEBOAOPOJOB PpPAa3JIMYHBIX KJIACCOB M
KHUCJIOPOJACOJIEPKAIIUX OPraHUYECKHUX BEIIECTB, PEIICHUE SKCIIEPUMEHTANBHBIX 33/1a4 M0 PACIO3HABAHUIO OPraHHUYECKUX
BEIIIECTB) C COOJIOJIEHWEM TMpaBWJI OE30MAaCHOTO OOpalieHus C BelecTBaMH W JIA0OPATOPHBIM OOOPYIOBAHHEM,
dbopMyIUpoOBaTh 11E€JIb UCCIAEIOBAHUS, TIPEACTABIATh B Pa3IMyHON (opMe pe3ysabTaThl SKCIIEPUMEHTA, aHAM3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh TMpaBUJIa SKOJOTHYECKH IE€JIECO00pa3HOr0 TMOBEACHUS B OBITY W TPYJAOBOW ACATEIBHOCTH B IEIISAX
COXPaHEHMS CBOETO 370POBbS, OKPYKAOLIEH TPUPOAHON CPEABI U JOCTHKEHUS €€ YCTOMUYMBOIO PA3BUTHS;

OCO3HAaBaTh OMACHOCTh TOKCHMYECKOTO JICMCTBUS HA >KUBBIE OPraHU3Mbl ONPEACIEHHBIX OPraHWYECKHUX BEIIECTB,
noHuMasi cmbich nokaszarens [TJIK;



aHAJIM3UPOBATh IIEJIECOOOPA3HOCTh NMPUMEHEHHUS OPTaHMYECKHX BEIICCTB B IPOMBINUICHHOCTH M B OBITY C TOYKH
3pEHUS COOTHOIICHHS PUCK-TIOJB3a;

c(OPMUPOBAHHOCTh YMEHHUI: OCYIICCTBIIATH II€JICHANPABICHHBIA MOMCK XUMUYECKOW HH(DOpPMAIMK B Pa3TMIHBIX
UCTOYHMKAX (Hay4yHas W Yy4eOHO-Hay4yHas JUTepaTypa, CpeacTBa MaccoBod HWH(opmanuu, WHTEpHET u Apyrue),
KPUTHYCCKH aHAJU3UPOBaTh XMMHUYECKYI0 HH(OpMaiuio, mnepepadaThiBaTh €€ W HCIOJIb30BaTh B COOTBETCTBUU C
MIOCTABJICHHON y4eOHO 3a1a4eii.
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IIpencrapienue o
KJaccu(puKaum u
CUCTeMaTHYEeCKast
nomenkiarypa (IUPAC)
OpPTaHMYECKUX BEIICCTB

Knaccudukanms peakiuii B
OPraHUYEeCKOW XUMHUHU

Cucremarusanus U 00001IeHne
3HAHUU II0 TEME

AJIKaHBI: TOMOJIOTUYECKHM PSI,
obmras popmyia, HOMEHKIATypa
Y U30MEpPHs, FJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

10

CDI/I?;I/I‘-IGCKPIG U XUMHWYCCKHUC
CBOMCTBA aJIKAaHOB

11

12

13

HaxoxeHue ankaHoB B
npupoe. CriocoOs! mosyueHus
U IPUMCHCHUC aJIKAHOB

HuknoankaHsl: 001as
dbopmyna, HOMEHKIATypa U
U30Mepusi, 0COOEHHOCTU
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI OJTyYEHUS U
NIpUMEHEHNE

Pemenne pacy€THbIX 3a1a4 HA
OIIpElIETICHUE MOJIEKYJIIPHON




14

15

(bopMyITBI OPraHUIECKOTO
BEILIECTBA [0 MACCOBBIM JIOJIIM
aTOMOB DJIEMEHTOB, BXOAIIUX B
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CONPSKEHHBIX TUECHOB
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29
3aMeIeHHs
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[IPUCOEIUHEHNS, OKHCIIEHHUE FOMOJIOrOB OeH3051a

31 Oco0EHHOCTH XMMHYECKIX CBOHCTB CTHPOJIA
Pemrenne pacu€THbIX 3a/1a4 HA OIIPEEIICHUE

32 MOJIEKYJISIPHOH (OPMYJITBI OPraHHYECKOTO
BEIIECTBA

33 Crioco0bI oy4YeHHs ¥ IPUMEHEHHNE apeHOB

34 I'eneTnyeckas cBS3b MEXKLY Pa3TUIHBIMU
KJIaccaM¥ YTJIeBOIOPOJIOB

35 Pacu€Tpl 0 ypaBHEHHSIM XUMUYECKUX PEAKIUH.
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43 KonrponsHas pabora no Teme
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[IpenenpHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTHYECKHH psl, oOmias hopmyia,

44 CTPOCHHUE MOJICKYJI, U30MEPHSI,
HOMEHKJIaTypa, Kiaccudukanus, Guandeckue
CBOMCTBA

45 XUMHYECKUE CBOMCTBA MPEIEIbHBIX
OJIHOATOMHBIX CIIHPTOB

46 CriocoObl 1osTyuyeHus: ¥ IPUMEHEHUE
OJTHOATOMHBIX CITUPTOB
[IpocTeie 3¢upbl: HOMEHKIATYpa U

47 HM30MepHsi, 0COOCHHOCTH (QU3UYECCKUX H
XUMHYECKHUX CBOMCTB
MHOroaToMHbIE€ CIUPTHI: TUIICHTIIUKOIb U

48 TJIULEPUH, UX (PU3NYeCKre U XUMHUUECKUe
CBOMCTBA

49 CriocoObl MosTyueHus: ¥ IpUMEHEHUe
MHOTOAQTOMHBIX CITUPTOB

50 @deHoJI: CTPOEHUE MOJIEKYIBL, (U3NYECKHE
cBoiicTBa. TokcHYHOCTH (PpeHOIIa

51 XuMu4eckue cBoiicTBa (heHoa

52 Crioco0bI moTy4eHus: U mpuMeHeHue GheHona
ITpakTuyeckas pabora Ne 2. Pemenue

53 HKCHEPUMEHTAIbHBIX 337a4 110 TeMe
"Crupthl 1 peHombr"

54 Cucrematusanuusa 1 0000IIeHNEe 3HAHUH 11O
Teme

55 AJBAETHABl M KETOHBI: 3JIEKTPOHHOE

CTpOeHHE KapOOHUILHOU TPYTIIIbI;




TOMOJIOTHUYECKHUE PSJIbI, 001as popmyia,
H30MepUs ¥ HOMEHKJIATypa

AJbIeruipl ¥ KETOHBI: (U3NYECKHE

%6 CBOWCTBA; peaKIy MPUCOCTUHEHUS
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59 KHCJIOTBI, OCOOCHHOCTH CTPOCHUS UX
MOJIEKYJI
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KHCJIOT, UX (pu3nyeckue cBoicTBa
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KHCIIOT
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65 CriocoObl MosTydeHus: ¥ IpUMEHEeHUe
KapOOHOBBIX KUCIIOT

66 CnoxxHbie 3(DUPBI: TOMOJIOTHYECKUH P,

obmas hopmysa, U30Mepusi U HOMEHKJIATypa




67
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74

I'eneTnyeckas cBsI3b yri€BOJOPOAOB U
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BEIIIECTB
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75
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76
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77

Mounocaxapupl: (pU3MYeCKrue CBOMCTBA U




HaxO0JICHUE B IIPUPO/JIE

HpI/IMCHCHI/Ie T'JIFOKO3HBI, e€ 3HaUYCHUE B

8 KHU3HEEATSIBHOCTH OpPraHu3Ma
Jlucaxapuipl: caxaposa, MaJIbT03a U JIAKTO3a.

79 Haxosxnenue B mpupo/ie ¥ IpuMeHEHHe
JcaxapuioB
[Tonmucaxapuapl: CTpOEHUE MAaKPOMOJIEKYI,

80 (bU3MYECKre U XMMUYCCKHUE CBONCTBA,
MIPUMEHEHNE

81 [TonsiTrie 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacueTHbIX 3a7a4 Ha OINpeIeTICHIE

82 JIOJIU BBIXO0J1a IPOAYKTA PEAKIUHU OT
TEOPETUYECKH BO3MOKHOTO

83 Cucrematusanusa 1 0000IIeHNEe 3HAHUH 110
paszzueny
KonTponbhas padota no teme

84 "Kucnopoacoaepkaiiue opraHu4ecKme
coequHeHus"
AMUHBIL: KIaccu(UKaIus, CTPOCHHE

85 MOJIeKYJI, o0mmas hopmyia, u3oMepus,
HOMEHKJIaTypa U (pr3muecKre CBOMCTBA

86 XUMHUYECKHE CBOMCTBA aTH(PaTHIECKUX
aMHUHOB

87 AHWINH: CTpOEHHE aHWIINHA, 0COOCHHOCTH
XUMHYECKHUX CBOWCTB aHUJIHMHA

88 CriocoObl mosTyyeHHs U IPUMEHEHUE
anuaTHIECKUX aMUHOB

89 AMHHOKHCIIOTBI: HOMEHKJIATYpa U U30MEPHsI,




¢usnueckue croiicTBa. OTACIbHEIC
MIPEICTaBUTEIU O-AMUHOKHUCIIOT

90

91

92

XHUMHUYECKHE CBOHMCTBAa aMUHOKHCIIOT, HX
OMOJIOTHUECKOE 3HAUCHHE aMHUHOKHCIIOT.
CuHTe3 U TUIPOJINU3 MENTHI0B

benku kak npupoIHbIE TOJTUMEPHI;
CTPYKTYpPHBI OCJIKOB

XuMHYeECKHE CBOMCTBA OEJIKOB

93

94

95

96

A30TCoAEpKAIIKE TETEPOLIMKINYECKUE
COCANHCHUA. HyKJIeI/IHOBBIG KHUCJIOTHI:
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh

[IpakTuueckas paborta Ne 4. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"A30TcoiepKalie OpraHn4ecKkue
coequHeHus"

ITpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"Pacrio3HaBaHuE OPraHUYECKUX
coeqrHeHnn"

KonrtponsHas pabora no Teme

"A30TCcoIepIKalie OpraHn4ecKue
coequHeHus"

97

OCHOBHBIE TOHATHS XUMUH
BBICOKOMOJICKYJIAPHBIX CO€IUHEHUI U
MCTOAbI UX CUHTC3a —IIOJIMMCPU3AlUA U
IIOJIMKOHACHCAllUA

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IJlacTUKa




OnacToMepbl: HaTypaJlbHbIM CUHTETHYECKHE

99 1
Kayuyku. Pe3una
Bonokna: HaTypanbHbIE, HCKYCCTBEHHEIE,

100 cuaTeTnueckue. [lomumeps! ciennanbHOTO 1
Ha3HAYCHUS
[IpakTrueckas padota Ne 6. Permenue

101 AKCIICPUMEHTAIIbHBIX 33724 110 TEME 1
"Pacnio3HaBanue riaacTMacc U BOJIOKOH"
O0600611eHre U crucTeMaTU3alus U3Y4eHHOTO

102 MaTepuana 1o Teme "BbICOKOMONEeKyIsIpHbIE 1
coenuaeHus"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







