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MOSACHUTEJIBHASA 3ATIMCKA

PaGouas mporpaMmMa TO XHMHWM Ha YpPOBHE CpPEIHETO OOIIero oOpa3oBaHUsA
pazpaborana Ha ocHOBe DenepanmpHOrO 3akoHa or 29.12.2012 No 273-®3 «O6
obpazoanun B Poccuiickoit dDeneparun», TpeOOBaHUNW K pe3yjbTaTaM OCBOCHHUS
dbenepanbHON 00pa3zoBaTenbHON MporpaMMbl cpenHero oomero oopazoBanusi(P@OIl COO),
npecTaBleHHbIX B DeiepaibHOM rocy1IapcTBEHHOM oOpazoBaTesnbHOM cTangapte COO, ¢
yuetoM KoHIenuu mnpenojaBaHusi y4yeOHOTO mpeaMera «XuMHUs» B 00pa3oBaTelIbHbBIX
opranm3anmsix Poccuiickoit denmeparnuu, peaM3ylOIIMX OCHOBHBIE 00pa30BaTeIbHBIC
MpOrpamMMbl, U OCHOBHBIX MOJIOkeHHH «CTpaTeruu pa3BuTusi BocnuTaHusi B Poccuiickoi
®deneparuu Ha niepuoA 10 2025 roma» (Pacnopsikenue [paBurenscta PO ot 29.05. 2015
No 996 - p.).

XuMHsI Ha YpPOBHE YIiIyOJCHHOTO H3y4Y€HHs 3aHHMAET Ba)XHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOTO oOpaszoBanmsi yuamuxcs 10 «kmacca. M3ydenume mpeamera,
peanuzyemMoe B yCIOBHIX AU EepeHIIMpOBAaHHOTO, MPOPUIHLHOTO O0y4YeHHUs, MPU3BAHO
obecrieunTh 00IIe00pa30BaATENbHYI0 M OOIIEKYJIbTYPHYIO TIOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOMUMYIO JJIsl aJlalTalldd UX K OBICTPO MEHSIOUMMCS YCJIOBHUSIM JKU3HH B
colyMe, a TakXKe MJid MPOJOJDKEHHUST OOy4eHHsT B OpraHu3alusx MpoQecCHOHATBLHOIO
00pa3oBaHusl, B KOTOPHIX XUMHUS ABJISIETCA OAHOW U3 TPUOPUTETHBIX JUCIUILINH.

B nporpamme mo XuMuu Ha3HaueHHE MpeaMera «XUMHS» MOJIydaeT MOoJApOOHYIO
WHTEPIIPETALNUI0 B COOTBETCTBUU C OCHOBonoJararomumu mnonoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COAEpX aHUs, Pe3yJbTaToB O00y4YeHUs W TpeOOBaHM K
YPOBHIO TOJTOTOBKM BBIITYCKHUKOB. (CBUIIETEILCTBOM TOMY SIBJISIFOTCSI  CJICIYIOIIME
BBITIOJTHSIEMbIE TPOTPAMMOM MO XUMHH (HYHKIIUU:

e UHGOPMAIIMOHHO-METOUYECKAs, peaTu3alusi KOTOpOH 0OeCreyrnBaeT MOTyYeHUE
MPEICTABIICHUS O LIEJISAX, COJIEPKaHUM, OOIIEH CTpaTeruu 00y4YeHus, BOCIIUTAHUS U
pa3BUTHS OOydYalOIUMXCS CpPEACTBAMM MpeaMeTra, H3y4yaeMoro B paMKax
KOHKPETHOTO MpoQus;

e OpraHU3alMOHHO-TUTAHUPYIOIIasi, KOTOpas MpelyCMaTpuBacT  OMNpPEACIICHUE:
MPUHITUTIOB CTPYKTYPUPOBAHUS M TOCJIENOBATEILHOCTH W3yYEHUS Yy4eOHOTO
Marepualia, KOJIMYECTBEHHBIX M KAYECTBEHHBIX €r0 XapaKTEPHUCTHUK; MOAXOJO0B K
(bOpMHUPOBAHUIO CONEPKATEIHHOW OCHOBBI KOHTPOJISI M OIIEHKH OOpa30BaTEIIbHBIX
JOCTUKEHUM OOYyYarolMXcsli B paMKax HMTOTOBOM aTTecTaluu B (opMe eauHOTO
roCyJIapCTBEHHOTO AK3aMEHa M0 XUMUH.

[Iporpamma aJist yrityOa€HHOTO U3YUYEHUS] XUMUH:

e YCTaHABIMBAaCT WHBAPUAHTHOE TMPEIMETHOE COjep)KaHue, oO0A3aTENbHOE IS
U3Y4YCHHUSI B paMKax OTIEIBHBIX MPOQUiIeH, MmpeaycMaTpUBaeT paclpeeicHue U
CTPYKTypUpOBaHME  €ro IO  KjaccaM, OCHOBHBIM  COJIep>KaTeIbHBIM
JMHUSIM/pasziesiaM Kypca;



e JacT MpHUMEpPHOE pachpesesieHne Y4eOHOro BPEMEHH, PEKOMEHIYEeMOTo st
U3YYEHUS OTJEIbHBIX TEM;

e TIpeljaraeT MPUMEPHYIO MOCIEOBATEIbHOCTh M3YUYEHHUS yueOHOro MaTepuana C
Y4EeTOM JIOTMKH TIOCTPOCHHSI Kypca, BHYTPHUIPEIMETHBIX W MEKIPEIMETHBIX
CBSI3EH;

e JaCT METOJAMYECKYIO HHTEpIpETaluio Iejed W 3aJad U3ydeHUus MpeaMeTa Ha
yrayOJCHHOM YPOBHE C YU4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
obmero  oOpa3oBaHHs, COJEPKATEIbHON  XapaKTEPUCTHUKU  IUIAHUPYEMBIX
pE3yJNbTATOB OCBOECHMSI OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl CPETHETO OOLIErO
oOpa3oBaHus (JJUYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TaAKXKE C YUCTOM
OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATENIBbHBIX JIEUCTBHM oOydaromierocs 1o
OCBOCHHIO COJIEP KaHUS IPEIMETA.

[Io BcemM Ha3BaHHBIM IIO3WIUSAM B TMpOTpaMMe IO XUMHUHU TPETyCMOTpPEHA
PEEMCTBEHHOCTh ¢ OOY4YEHHEM XMMHHM Ha YPOBHE OCHOBHOIro 00miero oOpa3zoBaHus. 3a
npeneiaMd  yCTaHOBJIIGHHOM MPOTrpaMMOM 1O XUMHH 00s3aTelIbHONW (MHBApUAHTHOM)
COCTABJISIIONIEH COJlepKaHUsl y4yeOHOro mpenMera «XUMHUS» OCTAaeTCs BO3MOXKHOCTD
BBIOOpA €ro BapUaTUBHOM COCTABJISIIOIIECH, KOTOpasi JOJDKHA OMPEIENISIThCS B COOTBETCTBUU
C HaIpaBJICHHEM KOHKPETHOrO Mpoduiis 00y4eHUsl.

B coorBercTtBUM ¢ KoHuentyailbHbIMH MoJiokeHuAsMU PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOr0 W YIUIYOJICHHOTO YpOBHEW B cucreMe auddepeHnpoBaHHOTO
o0y4yeHHs Ha ypOBHE CPEIHEro 00Iero oOpa3oBaHUs XMMHUS HA YPOBHE YIIIYOJICHHOTO
U3Y4YeHUs HAMpaBJIEH HAa peaM3aliil0 MPEEeMCTBEHHOCTH C TOCIEAYIOIIMM 3TarnoM
MOJYYEHUs] XMMUYECKOTO O0pa3oBaHUsl B paMKaxX H3Y4YEHHs CIEIHaTbHBIX €CTECTBEHHO-
HAyYHBIX W XUMUYECKUX JUCHUIUIMH B By3aX W  OpTraHM3alUsiX CPEIHEro
npodeCCHOHAILHOTO 00pa3oBaHMs. B  93Tol CBsI3M H3yYeHHE TMpeaMeTra «XHUMHS)
OpPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha paclIMpeHue U YIIIyOJeHHE TEOPETUUYECKON W
NPaKTUYECKOH TMOATOTOBKH OOYy4YarOIIMXCSA, BBIOPABIIMX OMNPEACICHHBIA MPOpUibh
0o0yueHusi, B TOM UYHCIEC C TMEPCHEKTUBON MOCIEAYIONIEr0 MOJYYeHUS XUMHYECKOTrO
o0pa3oBaHMs B OpraHu3aiusax npodeccuoHaibHOro oobpazoBanus. Hapsay ¢ aTum, B cBeTe
tpeboBanmii PI'OC COO K mIaHUPYEeMBIM pe3yibTaTaM OCBOCHHs deaeparbHON
00pa3oBaTebHON MPOrpaMMBbI CPEIHETO 00IIero o0pa3oBaHus U3yUEHUE MIpeaMeTa
«XUMUs» OPUEHTHUPOBAHO TAK)KE HA PEIICHUE 3a7a4 BOCIIUTAHUS U COIIUATBLHOTO Pa3BUTHSI
oOydaromuxcsi, Ha (POPMHUPOBAHHE Yy HUX OOIIEHHTEIJICKTYyaJbHBIX YMEHUH, YMEHHI
parMoHaIM3aIi y4eOHOTO TpyZa M OOOOIICHHBIX CIIOCOOOB NEATEIBHOCTH, MMEIOIUX
MEKIUCIUTUIMHAPHBIN, HAAPEIMETHBIN XapaKTep.

CocCTaBAIOMUMY NPpEeaIMeTa « XUMHUS» Ha YPOBHE YIUIYOJICHHOTO U3YUCHHUS SIBIISIOTCS
yIIyOseHHbIE Kypehl — «Opranudeckas xumus» U «OOIass 1 HeopraHuyecKas XUMUS).
[Tpu ompenenennn MOAXOA0B K OTOOPY M CTPYKTYPHOM OpTaHM3AIMU COJACPKAHUS ITHUX



KypCOB B IIpOrpaMMe 0 XUMHUH 32 0CHOBY NpHHATHI osoxkeHuss @I'OC COO o paznuuusx
0a30BOT0 M YIIIYOJICHHOTO YPOBHEH M3y4EeHUS IIPEIMETA.

OcHoBy conepkanus KypcoB «Opranndeckas xumusi» u «OOMmas U HeopraHudeckas
XUMUS» COCTABISET COBOKYINHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIMXCS K
0a30BOMY YpOBHIO M3y4Y€HHUs MpeAMeTa. JDTa CUCTeMa 3HaHUM MOJydaeT ONpeJeiIeHHOE
TEOPETUYECKOE JIOTIOJHEHUE, MO3BOJSIONIEe OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINN
00beM (pakTosoruueckoro mMarepuaia. Tak, Ha yriiyOJICHHOM YpOBHE M3YyYEHHs MpeIMeTa
oOecrieyeHa BO3MOXKHOCTb 3HAUUTEIBHOTO YBEIMUEHHUS 00bEMa 3HAHMM O XUMHUYECKHX
JJIEMEHTAaX M CBOWCTBAX HMX COCJAMHEHWH HA OCHOBE pACIIUPEHHUS H YIIIyOJIeHUs
NPEACTABICHUM O CTPOEHUU BEMIECTBA, XUMHUYECKOM CBA3M U 3aKOHOMEPHOCTSX
IIPOTEKaHUsl PEAKUUH, PAaCCMaTPUBAEMBIX C TOUYKM 3PEHHMS XUMHUYECKOW KHHETHKU MU
TepMOANHAMUKH. HM3ydeHne mnepuoaudyeckoro 3akoHa u llepmognyeckorl CUCTEMBI
XUMUYECKUX  3BJIEMEHTOB  0a3upyeTrcsi Ha COBPEMEHHBIX KBAaHTOBOMEXAHUYECKUX
NPEACTABICHUSX O CTPOEHUU aToMa. XHUMHUYECKas CBSI3b OOBSCHSIETCS C TOYKH 3PEHUS
HHEPreTUUECKUX M3MEHEHUH MpH ¢ 00pa30BaHUU U pa3pyLICHUH, a TAKXKE C TOUKHU 3PCHUS
MEXaHU3MOB €¢ 0Opa3oBaHud. M3ydeHHe THUIIOB peakuuil AONOoJHsAETCs (OopMHpOBaAaHHEM
MPEACTABICHUN 00 3JIEKTPOXUMHYECKUX MPOLECCAX U JEKTPOJIM3€E PaCIJIaBOB U PACTBOPOB
BeIECTB. B Kypce opraHm4yeckoil XMMUU NPHU PACCMOTPEHUHU PEAKIIMOHHOM CIOCOOHOCTU
COCIMHEHUM yjenseTrcss oco0oe BHUMaHUE BompocaM 00 3JIEKTpPOHHBIX 3¢ dekTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIAX U MEXAHU3MaX PEAKLUH.

Oco0oe 3HayeHHMEe HMMEET TO, YTO Ha COJEpKaHUE KYpCOB XHUMHUH YIIIyOJICHHOTO
YPOBHSI HM3Yy4YeHHUsl Uil KIJIACCOB OMNPENENICHHOro mnpoduiig (riIaBHbBIM 00pa3oM Ha HUX
CTPYKTYpY M XapakTep JOMOJHEHUH K 0OIIel CUCTEME MPEAMETHBIX 3HAHUN) OKA3bIBAIOT
BJIUSHAE CMEXKHBIE NpeaMeThl. Tak, Hampumep, B COIAEpKaHMM IpeaMeTa Uil KJIacCOB
XUMUKO-(DU3NIECKOTO Mpoduis OoJbllioe 3HaUYeHHE OYyAyT HUMETh JJEMEHThI y4eOHOTO
MaTepuana no oomei xumuu. [Ipu M3yyeHun npenMera B JaHHOM Cllydae akIEeHT OyJler
cleNaH Ha OOIIHOCTh METOJOB MO3HAHUSA, OOIIHOCTh 3aKOHOB U TEOPUHA B XUMHUHU U B
dbu3uKe: aTOMHO-MOJIEKYJsipHas Teopusi (MOJEKYJsIpHash Teopus B (PU3UKE), 3aKOHBI
COXpaAHEHUsI MacChl U SHEPIUHU, 3aKOHbI TEPMOJMHAMHUKH, AJIEKTPOJIN3a, MPEACTABICHUSI O
CTPOEHHH BEILIECTB U APYTOE.

B TO xe Bpems B colepKaHUM MpeAMeTa i KIACCOB XUMHUKO-OMOJIOTUYECKOIrO
npoduiis OoJbIIMK yIenbHBIA Bec OyneT UMeTh opraHudeckas xumus. B stom ciydae
MPEIOCTaBISAETCS BO3MOXKHOCTh ISl 00Jiee OOCTOSITENIBHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHM3aIK KJIETKH KaK OMOJOTrHYeCKON CUCTEMBI, B COCTaB KOTOPOIl BXOIAT, K IPUMEDY,
TaKUe CTPYKTYpHbIE KOMIIOHEHTHI, KaK JUMH]IbI, OCJIKU, YIIIEBOAbl, HYKJICHHOBBIE KUCIOTHI
u apyrue. [Ipu 3TOM 3HaHHS O COCTaBe M CBOMCTBAaX IPEICTABUTEIIEM OCHOBHBIX KJIACCOB
OpraHUYEeCKHUX BEHIECTB CIIy>)KaT OCHOBOM Il  M3YYE€HHUS CYUIHOCTH IPOIIECCOB
dboToCcHUHTE3a, TbIXaHUS, TUIIEBAPEHUSI.



B mnane ¢opmupoBaHus OCHOB Hay4YHOTO MUPOBO33PEHUS, OCBOCHUS OOIIECHAYYHBIX
METOJNOB IIO3HAHUSA M ONBITA IPAKTUYECKOTO INPUMEHEHHsI HAyYHBIX 3HAHUM H3y4yeHUE
npeaMera «XUMUsS» Ha YIIIyOJICHHOM YPOBHE OCHOBAHO HAa MEXIPEIMETHBIX CBS3SX C
y4eOHBIMU TNpPEIMETAMM, BXOSAIIMMHU B COCTaB IpEeAMETHBIX obOsactelt «EcrecTBeHHO-
Hay4YHBIEC IPEIMEThI», «Martematruka u nHpopMaTHuKa» U «PycCKHil S3bIK U IUTEPATYPAY.

[Tpu u3yuenun yuebHOro mpeamMera «XuMush» Ha yriayOJICeHHOM ypOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO W CpeAHero oOmiero oOpa3oBanus (Ha 0a30BOM ypOBHE), 3amadycit
NEPBOCTENIEHHON 3HAYMMOCTHU SIBISIETCSI (JOPMUPOBAHUE OCHOB HAyKH XMMHUHU KaK 00JIaCTH
COBPEMEHHOIO €CTECTBO3HAHMS, IPAKTUYECKOM IEATEIBbHOCTH 4YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyNbTypbl. Pemienue 5Toil 3amaun Ha YriIyOJICHHOM YpOBHE
W3YUYEHHUS IPEIMETA IIPEANOIIAracT PEaIu3alIo TaKuX LENeH, KaK:

dbopMupoBaHUE  TPEJCTABIICHHIA: O  MAaTEepUAIBHOM  E€IWHCTBE  MHpA,
3aKOHOMEPHOCTAX U MTO3HABAEMOCTH SIBJICHUW TPUPOJBI, O MECTE XUMHUU B CUCTEME
€CTECTBEHHBIX HAyK M €¢ BEeAyIlel poJii B 0OECICUCHUH YCTOWYMBOTO Pa3BUTHS
YeJIOBEYECTBA: B PEIICHUHU MPOOJIEM 3KOJIOTHYECKOM, SHEPTreTUUECKON M IHUIICBOM
0€30MacHOCTH, B PA3BUTHUU MEIMIIMHBI, CO3JaHUM HOBBIX MATEPHAIOB, HOBBIX
MCTOYHUKOB JHEPTHM, B OOECIEUEHUU PAlMOHAIBHOTO MPHUPOJIONOIb30BaHUs, B
GbopMUpPOBAaHUM MHPOBO33PEHHUSI M OOILIEH KYyJIbTyphl 4YEIOBEKa, a TaKke
AKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO U IPHUPOTHOU
cpene;

OCBOCHHUE CHUCTEMBbl 3HAHUM, JIEKAIIUX B OCHOBE XUMHYECKOW COCTaBIISIIOIIEH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MHpa: (yHIAMEHTAJbHBIX TMOHATHMI, 3aKOHOB U
TEOpUM XMMHUHU, COBPEMEHHBIX MPEACTABICHUN O CTPOCHUH BEUIECTBA HA Pa3HBIX
YPOBHSAX —  aTOMHOM,  HWOHHO-MOJICKYJISIDHOM,  HAQJAMOJIEKYJISIPHOM, O
TEPMOJUHAMUYECKUX U KHHETUUECKUX 3aKOHOMEPHOCTSX MTPOTEKAHUS XUMHUYECKHUX
peakiuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpaxX MU JHUCIEPCHBIX CUCTEMax, 00
OOIIUX HAYYHBIX MPUHIMIIAX XUMHUYECKOTO MPOU3BOJICTBA;

dbopmupoBaHUe y OOYy4YarOUIMXCS OCO3HAHHOIO IOHHUMAaHUs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHUYECKUX 3HAHUM 1T OOBSICHEHUs] KJIIOUEBBIX HJEH W TpoliieM
COBPEMCHHOM XUMHH, 11 OOBSICHEHUS M MPOTHO3WPOBAHMUS SIBJICHUM, MMEIOITHUX
€CTECTBEHHO-HAYYHYIO TPUPOJY; TPAMOTHOTO PEIICHUs] TPOOJIeM, CBS3aHHBIX C
XMMHWEN, TPOTHO3UPOBAHMUSA, AaHAIM3a U OLEHKU C MO3ULUH DKOJIOTMYECKOU
0€30MacHOCTH TOCJICACTBUM OBITOBOM U MPOU3BOJCTBEHHOM JEATEIbHOCTU
YEJIOBEKA, CBS3aHHOM C XHWMHWYECKUMM MPOM3BOJICTBOM, MCIOJb30BAHUEM U
nepepabOTKOM BEIECTB,;

yrayOneHne MpeaCcTaBiIeHU O HAay4YHBIX METOJaX MO3HAHUS, HEOOXOIMMBIX JIJIst
NPUOOPETEHUS YMEHUN OpHUEHTHPOBATHCS B MHUPE BEHIECTB M OOBICHEHUS
XMMUYECKUX SIBIICHUM, WMEIOIMX MECTO B MPUPOJE, B IPAKTUYECKOU
JIESITEIbHOCTH U TIOBCETHEBHOM KU3HMU.



B mnane peanuzanuy TEepBOOYEPENHBIX BOCHHUTATEIbHBIX WU PA3BUBAOIINX (DYyHKIMN
[EJIOCTHON CHUCTEMBI CpeJIHEero o0Iiero o0pa3oBaHus MpU U3YUYEHUH MpeaMeTa « XUuMUsDH)
Ha YIITyOJICHHOM YPOBHE 0COOYIO aKTyallbHOCTh MPUOOPETAIOT TAaKUE 1IEJIN U 33]]a4H, KaK:

BOCIIUTAaHUE YOEXKJICHHOCTH B TO3HABAEMOCTH SIBICHHUI TPUPOABI, YBAXKEHUSA K
Ipolieccy TBOpPUECTBA B 00JIACTU TEOPETHUECKUX M MPUKIAJHBIX MCCIEIOBAHUN B
XUMUH, (OPMUPOBAHHE MHUPOBO33PEHHUS, COOTBETCTBYIOMIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU;

pa3BUTHE MOTHBAIMU K O0YYEHHUIO ¥ TTO3HAHUIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTaHHUIO HA OCHOBE YCBOCHUS OOIIEUEIOBEYECKUX [IEHHOCTEH;

pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEJUIEKTYaJIbHBIX U  TBOPYECKUX
criocoOHocTel oOydaronuxcs, GOpMHUPOBAHUE Y HUX CO3HATEIBHOIO OTHOIICHUS K
caMOOOpa30BaHUI0 U HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICIIHON
npo¢eCCUOHAIBHONW U OOIIECTBEHHOM JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 37I0pPOBbIO U TTOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

dbopMHpoBaHUEe YMEHHUI M HABBIKOB Pa3yMHOI'O MPUPOJIOIOJIb30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KYJBTYpbl, MPUHOOpPETEHUE OmbITa OOIIECTBEHHO-TIOJIC3HOU
DKOJIOTHYECKOHN eI TCIHLHOCTH.

OO01Iee 9nca0 YacoB, MPEAYCMOTPEHHBIX I M3yUYCHHUS XUMHUH HA YTITYOJICHHOM YPOBHE
cpeaHero obriero oopasoBanus, coctapisiet B 10 kinacce — 102 vaca (3 yaca B Heneno ).



COJEPXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBbI OPraHUYeCKOH XUMHUM.

[IpeameTr W 3HAYeHHE OPraHUYECKONW XUMHUHU, TPEJCTABICHUE O MHOro00pa3uu
OPTaHUYECKUX COCTUHECHUN.

DNEeKTPOHHOE CTPOCHHE aTroMa YIJIEpoJia: OCHOBHOE U BO30YKICHHOE COCTOSHUS.
BasieHTHBIE BO3MOKHOCTM aToMa yriepoaa. XHUMHUYECKas CBs3b B OpPraHUYECKUX
COeNMHEHMSIX. Tumel TUOpUAM3AIMM aTOMHBIX oOpOuTalield yriaepoja. MexaHU3MBbI
o0pa3oBaHMsl KOBaJCHTHOW CBsi3u (OOMEHHBIA U JOHOPHO-AaKIENTOPHBIN). THUIbI
NEPEKPHIBAaHUS AaTOMHBIX OpOUTANIEH, G- U T-CBA3U. OauHapHasi, ABOHAS U TPOHAs CBS3b.
Cnoco0Onl pa3pbiBa CBsI3€H B MOJIEKYJIaX OpraHM4eckux BemiecTB. [loHsiTue o cBOOOIHOM
paaukaie, HyKjeopuie u 3JeKTpodue.

Teopus crTpoeHuss opraHuyeckux coeguHeHud A.M. byriepoBa M COBpeMEHHbBIE
IPEACTABICHUS. O CTPYKTYpe MOJIEKYJ. 3HAYEHUE TEOPUU CTPOCHHSI OPraHUYECKHUX
coenMHeHH. MomnekynspHble W CTpPYKTypHble (Gopmynbl. CTpyKTypHBIE (OPMYJIbI
pa3IMYHBIX BUIOB: pa3BEpHYyTas, COKpaILlCHHAsA, ckeneTHas. M3omepus. Bunbl uzomepun:
CTPYKTYpHasi, MPOCTPAHCTBEHHAS. DJEKTPOHHBbIE 3(PGEKThl B MOJEKyIaX OPraHUYeCKUX
COCIMHEHUM (MHYKTUBHBIN U ME30MEPHBIN 3 (PEKTHI).

[IpencraBinenne o  kiaccupuKauud  OpraHudeckux  BemiecTB. Ilonstne o
dbyukuoHansHOM rpymme. ['omomorums. I'omomormueckue psiapsl. CucremaTudeckas
HOMeHKkIaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHble HA3BaHUS OTIIEIbHBIX
IIPEACTABUTEIIEH.

Oco0eHHOCTM W KJIacCH(PUKaLMs  OpraHuYeckux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUHA B OPTaHUYECKON XUMUHU.

DKCHepUMEHTAIBHBIE METObI H3YUYEHHUsI BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
¢ o0pa3uaMuM OpraHMYECKMX BEIIECTB M MaTepUalaMdM Ha UX OCHOBE, ONBITHI IIO
NPEBPAILICHUIO OPraHWYECKUX BELIECTB IMPU HarpeBaHuMW (TUIaBJIICHHE, OOYTIMBaHUE U
TOpEHNE), KOHCTPYUPOBAHUE MOJIEIEH MOJIEKYJI OPIraHUYECKUX BEILIECTB.

YraeBoaopoasl.

Ankanbl. ['omoyiormdeckuii psn ajdkaHoB, oOmias ¢Gopmysia, HOMEHKJIATypa H
M30MEpHs. DJIEKTPOHHOE K IMPOCTPAHCTBEHHOE CTPOCHHE MOJEGKYN alKaHOB, SP°-
ruOpuan3alns aTOMHBIX opOuTaneit yriepoaa, 6-cBa3b. Ousnyeckrue CBOMCTBA aJIKaHOB.

XHWMHYECKME  CBOMCTBAa  QJKAaHOB:  pEaKkUMM  3aMELIEHUS,  W30MEpPU3ALNH,
JNETUAPUPOBAHUS, UMKIN3ALNM, NUPOJM3a, KpeKkuHra, ropenusa. IIpencraBienue o
MEXaHU3ME PeaKlMi paguKaIbHOTO 3aMEILECHHUS.

Haxoxnenue B npupoje. CriocoObl MOTydeHHs U IPUMEHEHNE aJIKaHOB.

[uknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzomepus. OcobeHHOCTU
CTPOCHUS W XUMHUYECKHX CBOWCTB MaIbIX (IMKJIOMPOIIAH, ITUKIOOYTaH) M OOBIYHBIX
(UMKJIONEHTaH, I[MKJIOreKcaH) IMKIoaikaHoB. CrnocoObl TOMY4YEeHUS U MPUMEHEHHUE
LMKJIOAJIKaHOB.



Ankenbl. ['omonornueckuii psjg ajkeHoB, o0mas Qopmyna, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MONEKYN AIKCHOB, SP°-THOPUIH3ALIS
aTOMHBIX OpOHUTasNel yrieposa, o- U n-cBsi3u. CTpyKTypHast U reoMeTprueckast (Iuc-TpaHc-
) wu3omepus. Du3MUeckwe CBOWCTBA allKCHOB. XHMHYECKHE CBOWCTBA: PEaKIuU
MPUCOCUHEHHUS, 3aMEICHUS B O-TOJIOKEHHE TPHU JIBOMHON CBSI3M, MOJMMEpPHU3ALNHN U
okucienusi. IlpaBumino MapkoBHukoBa. KauecTBeHHbIE peakIMM Ha JIBOMHYIO CBS3b.
Crioco0Obl ToTyueHus: ¥ MPUMEHEHHUE aTKEHOB.

Anxaguensl. Krnaccudukamuss — ankaaueHoB  (CONPSDKCHHBIE,  HM30JUPOBAHHBIC,
Kymyauposanuvie). (OCOOEHHOCTH JIIEKTPOHHOTO CTPOCHUS W XUMHUYECKHX CBOMCTB
COMNPSDKCHHBIX aueHoB, 1,2- u 1,4-npucoenunenue. [loammepuszanus CONPS>KEHHBIX
nueHoB. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKaUeHOB.

Anxusbl. ['omosnormyeckuid psn ajakuHOB, oOmas ¢opMmyrna, HOMEHKJIaTypa U
U30MepHUsl. OJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKMHOB, SP-
ruopuau3anms aToOMHBIX opOuTaneil yriaepojga. @Du3znyeckue CBOWCTBA AJIKHHOB.
XVWMHUYECKHE CBOWCTBA: pPEAKUMU NPUCOCAUHEHUS, IUMEPU3ALMM W TPUMEPHU3ALNH,

okucieHus. KHCIOTHbIE CBOMCTBAa QJIKMHOB, HMMEIOIIMX KOHLEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CITOCOOBI MOMYyUYE€HUS U TPUMEHEHUE ATKUHOB.

ApomaTtudeckue yriaeBoAoponabl (apeHsl). l'oMosiormueckuil psia apeHoB, o00Ias
dbopmyna, HOMEHKJIATypa W H30MeEpHUs. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJbl OeH301a. Pu3ndeckue CBOMCTBA apeHOB. XMMHUYECKHE CBOMCTBA OEH30J1a U €T0
TOMOJIOTOB: PEAKIMHM 3aMelIeHUs B OEH30JbHOM KOJIbLIE M YIJIEBOJOPOJIHOM paJMKale,
peakuuy NpPUCOEAUHEHUs, OKHUCIeHHuE ToMoioroB Oenzona. IlpeacraBienue 00
OPUEHTUPYIOIIEM JIEHUCTBUU 3aMeCTUTENIEH B OCH30JIbHOM KOJbIE Ha MPUMEPE aTKUIIbHBIX
paauKaioB, KApOOKCUIIbHOM, THPOKCUIBHONW, aMUHO- U HUTPOTPYMIIbl, aTOMOB T'aJIOT€HOB.
OcoOeHHOCTH XUMHUYECKUX CBOMCTB crupoia. Ilomumepusamus crupona. CrnocoOsl
NOJIYYEHUS U IPUMEHEHHE apOMATUYECKUX YIJIEBOIOPOOB.

[Tpuponuseiii ra3. IlomytHeie HedTaHble Ta3bl. HedTh M €€ MpOHUCXOXKIECHHUE.
Kamennslii yroib © HOpoAyKThl ero mnepepaboTku. CrnocoObl mnepepadoTku HedTu:
NEPEroHKa, KPEKUHT (TePMHUUYECKHUI, KaTAIUTUYECKUi), pu@opMuHr, nuposaus. [IpoaykTsl
nepepadoTku He(TH, UX IPUMEHEHNE B TPOMBIITUICHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXK/Y Pa3JIMYHBIMU KJIacCaMH YIJIEBOIOPOIOB.

DIEKTPOHHOE CTPOEHHUE TaJIOreHIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakuuu 3amenieHus
rajloreHa Ha THJIPOKCOTPYIIITY, HUTPOTPYMIY, [IMaHOTPYIIy, aMHUHOrpymy. JeiicTBue Ha
raJIOT€HIPOU3BOIHBIE BOJHOIO W CHUPTOBOIO pacTBopa IICIouH. B3ammopeicTBue
JUTAJIOT€HAJIKAHOB C MarHUEM M [IUHKOM. IIoHATHE 0 METAIIIOOPraHUYECKUX COEAMHEHUSX.
Hcnonb3oBaHue rajaoreHInpou3BOAHBIX YTIEBOJAOPOAOB B OBITY, TEXHUKE M IPHU CUHTE3E
OpraHUYEeCKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJIbl M3YyYEHHs BEIIECTB M MX IPEBPAIICHMI: H3ydEHHE
(¢u3nyecKuXx CBOMCTB  YIJIEBOAOPOJIOB (PacTBOPUMOCTH), KAUYECTBEHHBIX PEAKIHil
YIJIEBOJIOPOAOB PA3NIUYHBIX KiaccoB (oOeciBeYnBaHME OpPOMHOW WM HOAHON BOJBI,
pacTBOpa IMEpMaHraHaTa KaJlis, B3aWMOJCICTBHE alETUIEHA C aMMHUA4YHbIM PACTBOPOM
okcunaa cepebpa(l)), kauecTBeHHOE OOHApy)XEHHE YTiepoja U BOJOPOJia B OPTaHHMYECKUX
BEIECTBAX, MOJYyYEHUE ITUIICHA U U3YYEHUE €TI0 CBOMCTB, O3HAKOMJIEHHE C KOJUIEKIUAMHU



«HedpTtp» u «Yromp», ¢ oOpa3namMu IJIaCTMacC, KaydyKOB U PE3HHbI, MOJEIHPOBAHUE
MOJIEKYJI YTIEBOAOPOI0B U TAJIOT€HIIPOU3BOJHBIX YIIEBOA0POIOB.

Kucnopoaconepxanue oprannieckue coeinHeHHUsI.

[IpenenbHble ofHOATOMHBIE CUPTHL. CTpoeHrue MOJEKyN (Ha mpuMepe MeTaHoja U
sTaHosa). ['omonoruueckuit psig, oOmas ¢dopmyna, U30Mepusi, HOMEHKIATypa u
kiaccudukanysa.  Du3nUECKHUE  CBOMCTBA  NPEACITBHBIX  OJHOATOMHBIX  CIIHPTOB.
BopopoaHbie CBSI3M MEXIy MOJIEKYJIaMH CIOUPTOB. XUMHUYECKHE CBOWMCTBA: PEaKLUU
3aMEILICHUs], JErUApaTallii, OKHCICHUS, B3aUMOJCHCTBUE C OPraHUYECKUMHU U
HEOPraHUYECKUMHM Kuciaoramu. KauyecTBeHHass peakuuss Ha OJHOATOMHBIE CIUPTHI.
JleficTBue »5TaHONa W MeETaHoJa Ha oOpraHu3M 4yenoBeka. CrnocoObl MONyYeHUS U
MPUMEHEHHUE OJITHOATOMHBIX CITUPTOB.

[Ipoctbie »dupsl, HOMeHKIaTypa U uzoMmepus. OcoOEHHOCTH (PUBHYECKHX U
XAMHUYECKUX CBOWCTB.

MHOroaToMHbI€ CIUPTHI — ATUJICHTJIMKOIb U TaulepuH. Ou3ndyeckue U XUMHUYECKUE
CBOWCTBA: pPEaKlMH 3aMEIICHHUs], B3aUMOJICHCTBUE C OPraHUYECKMMHU M HEOPTaHUYECKUMU
KHCJIOTAaMHM, KA4e€CTBEHHAsl pEaklUsi Ha MHOToaToMHble cnupThl. lIpencraBnenue o
MEXaHU3ME peakUuuid HYKJICO(DHIbHOro 3amMelleHus. JlelicTBME Ha OpraHu3M 4eJIOBEKa.
Cnoco0Obl NOJy4eHUsl ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3AUMHOE BIIUSIHUE THAPOKCOTPYNIBI U OCH30JIbHOTO
anpa. dusnueckue cBoiicTBa (eHonma. OCOOCHHOCTH XUMHUYECKHUX CBOWMCTB (peHora.
KauectBennble peakiuun Ha ¢eHon. TokcuuHocTh (eHona. CrnocoObl TONYYCHHUS U
npuMeHeHue ¢penona. @eHonpopmanbaeruaHas cMoJIa.

KapOoHWIbHbIE COEMHEHUS — albJETHAbl M KETOHBL. OJIEKTPOHHOE CTPOEHHUE
KapOOHMJIBHOW Tpyniibl. ["'oMoJoruyeckune psabpl allbJerHa0B U KETOHOB, 001mas gopmya,
M30MEpHUsd U HOMEHKJIaTypa. Dusnueckrue CBOMCTBA ajbJICTUI0B U KETOHOB. XHUMHYECKUE
CBOWCTBA aJbJErUJ0B M KETOHOB: peaKUuMu NpucoenuHEHUs. OKHUCICHHE albIEeTHJIOB,
KaueCTBEHHBIC PEAKIIMU Ha albaerubl. CriocoObl MOTyYeHUs] U MPUMEHEHUE allbJACTUIOB U
KETOHOB.

OHOOCHOBHBIE NpeieTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOCHHUS MOJIEKY
KapOOHOBBIX KHUCJIOT. 30oMepus u HOMeHKIaTypa. dusndeckue CBOMCTBA OJHOOCHOBHBIX
MpeNeNbHBIX KapOOHOBBIX KUCJIOT. BOJOpPOMHBIE CBS3M MEXIy MOJEKYJIaMH KapOOHOBBIX
KHUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peakius dTepuUKALINU, PEAKIIUH C
y4acTUEM YIJIEBOJOPOIHOTO paaukaiga. OcoOEHHOCTH CBOWCTB MYPAaBbHUHOW KHCIIOTHI.
[loHaTre O TPOU3BOJHBIX KAPOOHOBBIX KHCJIOT — CIIOXHBIX 3(pupax. MHorooOpasue
KapOOHOBBIX KHUCIOT. (OCOOEHHOCTHM CBOWMCTB HEMPEACIbHBIX M  apOMATHYECKUX
KapOOHOBBIX  KHCIIOT, JUKApOOHOBBIX  KHUCIOT, TUIPOKCUKAPOOHOBBIX  KHCIIOT.
[IpencraBuTeny BBICIIMX KapOOHOBBIX KHCJIOT: CTE€APUHOBAS, TAJTbMUTHHOBAS, OJICMHOBAS,
JIUHONIe8as, NUHONEHO06asi KUCIOThl. CHOCOOBl MOJYy4YEHUS W MPUMEHEHHE KapOOHOBBIX
KHUCJIOT.

Cnoxusie d>¢upsl. [omonormueckuit psn, od6mas Qopmyna, u30MepUs U
HOMEHKJIaTypa. Puszndecknue U XMMUYECKUE CBOMCTBA: TUAPOJIM3 B KHCJIOW M LIETOYHOU

cpene.



Kupsi. Ctpoenue, puznueckiue 1 XMMUYECKHE CBOMCTBA JKUPOB: THAPOJIN3 B KUCIOM
U 11enouHoil cpene. OcoOEHHOCTH CBOMCTB KHUPOB, COJEPKAIINX OCTATKU HEMpPEIeTbHBIX
KUPHBIX KUCTOT. JKupsl B mpupoe.

Mpblia Kak coM BBICHIUX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE IHCTBHE.

OO6mast xapaktepucTuka yriaeBoaoB. Kiaccudukanus yrineBogoB (MOHO-, TU- U
noyiicaxapubl). MoHocaxapuabl: I1I0K03a, GpyKTO3a, rajlakTo3a, prudo3a, 1e30Kkcupubdosa.
@usznuecKkue CBOWCTBA M HaxXOXAeHWe B mpupone. PoTocHHTE3. XMMHYECKHE CBOWCTBA
[JIFOKO3Bl: PEaKUMM C YYaCTHEM CIHPTOBBIX W QJIBAECTHIHOW TIPYIIN, CHUPTOBOE U
MOJIOYHOKHUCIOE OposkeHue. [IpuMeHeHHe TiIIoKO3bl, €¢ 3HAYCHUE B JKU3HEACSATEIbHOCTU
opranu3Ma. Jlucaxapuuapl: caxapo3a, MallbTO3a U JIAKTO3a. BoccraHaBiauBaronme Hu
HEBOCCTAHABJIMBAIOIIME Iucaxapuapl. ['naponns qucaxapuaoB. Haxoxaenue B npupoae u
npumeHenue. [lonrcaxapuabl: Kpaxmal, IITMKOreH U Heiroiio3a. CTpoeHrne MakpOMOJIEKYJT
KpaxMaJla, TJIMKOT€HA W UEeJUI0I03bl. (DHU3MYEeCKHE CBOMCTBA KPAXMAJIAa W LEJUIFOJIO3BI.
XVMMHMYECKHE CBOMCTBA Kpaxmayia: THApPOJIM3, KAYEeCTBEHHAs pEakuus C  HOJOM.
XUMUYECKUE CBOMCTBA LIEUIIONIO3bL: TUAPOIIN3, MTOIydeHHE 3(UpoB Leunono3bl. [lonsTue
00 HUCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN IICIK).

OKCIIEpUMEHTAJIBHBIE ~ METOABI  M3YyYEHHUS BEIIECTB W WX  IPEBpALICHUM:
pPacTBOPUMOCTh DPa3jIWYHbIX CHOUPTOB B BOJE, B3aMMOJCHCTBUE OTAHOJA C HATPHUEM,
OKHMCJIEHUE ATUJIOBOTO CIIMPTA B aJIbJIETU]] HA PACKAJICHHON MEAHOW MPOBOJIOKE, OKUCIICHHUE
TWJIOBOTO CIHPTa JUXPOMATOM Kajiusi (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB),
KaueCTBEHHbIE pEaKklUUW Ha aibAeruabl (c  ruapokcuaoM nuammuHcepeopa(l) wu
ruapokcuom meau(Il)), peakuus rnmuepuna c¢ ruzgpokcugom menu(Il), xummueckue
CBOWMCTBA pACTBOPA YKCYCHOW KHCIOTBI, B3aMMOJEWCTBHE pPAacTBOpa TJIOKO3Bl C
ruapokcugom  menu(Il),  B3ammomeilicTBMe — Kpaxmania € HOJOM,  pEIICHHE
IKCIEPUMEHTAIbHBIX 3a7a4 1o TemaMm «Cnuptel U (eHonb», «KapOOHOBBIE KHUCIIOTHI.
CrnosxHbie 23GupbD».

A3oTcoaep:kalye OpraHnyecKue coeJMHeHus.

AMHMHBI — OpraHMYecKHe MNPOU3BOJHbIE aMMuaka. Krnaccudukanuss aMHHOB:
anudaTUyecKue M apoMaTUYECKHUe; NMEpPBUUYHbIC, BTOPUYHBIE W TpeTuuHble. CTpoeHue
MOJIEKYJ, oOmas Gopmyna, u30oMepus, HOMEHKIATypa U (U3WYECKUe CBOWCTBA.
XHWMHUYECKOE CBOMCTBa ann(aTHYCCKMX aMHUHOB: OCHOBHBIC CBOMCTBA, aJIKHIMPOBAHWE,
B3aMMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. COJI aKUIAMMOHMUS.

AHWIMH — NOpPEACTaBUTENb AMHUHOB apoMaTthdeckoro psga. CTpoeHHe aHWIIMHA.
B3aumHoe BiMsHHE Tpynn aToOMOB B MoJieKyne aHuWinHAa. OCOOEHHOCTH XUMHYECKHX
cBoiictB aHunuHa. KauecTBeHHble peakiuu Ha aHWiauMH. CrnocoObl MNOJMy4YeHUS U
npUMeHeHne anudarnyeckux aMuHoB. [lonydeHre aHuInHa U3 HUTPOOEH3071a.

AmunHokuciotel. HoMmeHnknatypa u wu3omepus. OTHOENbHbIE NPEACTABUTEIN O
AMUHOKHCIJIOT: TVIMUMH, ajaHuH. @Dusnyeckue CBONCTBA aMHUHOKHUCIOT. XHUMHUYECKUE
CBOICTBA AaMHMHOKHUCIOT Kak aM(pOTEpHBIX OPraHUYECKUX COCIUHEHHM, peakuus
NOJMKOH/ACHCALMK, O0pa3oBaHWe TENTHIHOM  CBs3u. buojormueckoe  3HadYeHHE
aMUHOKHUCHOT. CUHTE3 U THJIPOJIN3 MIENITH/IOB.



benku kak npupoaHble ToauMepsl. [lepBudHas, BTOpUYHAS M TPETHYHAS CTPYKTypa
OenkoB. XMMUYECKHE CBOWMCTBA OEIKOB: TUIPOJIN3, ICHATYpPAIHs], KAYECTBEHHBIE PEAKITUU
Ha OEJKU.

DKCHepUMEHTAIBHBIE METOJBI U3YUYCHHUS BEIIECTB W MX MPEBPAIICHUN: pacTBOPEHUE
OCIIKOB B BOJC, JCHATypalus OCJIKOB IPU HarpeBaHHWM, I[BETHHIC pEaKIMM Ha OCIKH,
pEIICHUE DSKCIEPUMEHTAIBHBIX 33Jlad 10 TeMaM «A30TCOACpIKAIIUe OpraHUYCCKUE
coennHEeHMs» U «Pacmo3HaBaHne OPraHUYECKUX COCTMHCHHI.

BbicokoMouteKyJIsIpHbIE COeTUHEHMUS.

OCHOBHBIC TTOHSITHSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COSAMHEHUM: MOHOMED, MOJIUMED,
CTPYKTYPHOE€ 3BEHO, CTEIICHb IMOJMMEPHU3AINH, CPEIHSI MOJICKyJsipHas Macca. OCHOBHBIE

MECTOObI CHHTC3a BBICOKOMOJICKYJIAAPHBIX COGI[I/IHGHI/Iﬁ — IMOJIMMCPHU3 AN u
IMIOJIMKOHACHCALI M.

HOHI/IMepHBIC MaTCpHraJbl. IInacTmaccel (HOJ’II/IBTI/IJ'IGH, ITOJIUITPOITAJICH,
IMOJIMBUHUJIXJIOPU/T, MOJIUCTHUPOJI, MMOJIUMCTUIIMETAKPWJIAT, HOJ'II/IKap6OHaTBI,

novdTWIeHTepedTanaT). Y TUIN3alus u nepepadboTka rmiacThka.

OnactoMepbl: HaTypajbHBIH KayyyK, CHHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOIPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOMOK, IIEPCTh, WICIK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CAHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumepsl crnenuanbHOrO HazHayeHus (TeJOH, KeBiap, 3JIEKTPOIPOBOISAIINE
MOJINMEPHI, OMopasiiaraeMble MOJIUMEPHI).

DKCHepUMEHTAIBHBIE METObI M3YUYEHHUsI BELIECTB U UX MPEBPALICHUI: 03HAKOMIICHHE
¢ oOpa3uaMH MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, Kay4dyyKOB, pPEILICHUE
AKCIEPUMEHTAIIbHBIX 3a/1a4 N0 TeMe «Pacro3HaBaHue MIacTMacC U BOJIOKOH.

Pacuernrie 3agaun.

HaxoxneHrne momnekyyispHOM (OpMyJbl OPraHUYECKOro COEAWHEHHUS MO0 MacCOBBIM
JOJIAIM  BJIEMEHTOB, BXOJSUIMX B €ro COCTaB, HAXOXKIEHUE MOJIEKYJISPHOU (QOpMyIIbl
OpraHUYeCKOTO COEAMHEHHS Mo Macce (00BbEMY) MPOAYKTOB CTOPAHMS, MO KOJIUYECTBY
BenlecTBa (Macce, 00bEMY) NPOAYKTOB PEaKIIMK U/UIM UCXOAHBIX BEIIECTB, YCTAHOBICHHUE
CTPYKTYpPHOI (OpMYJIbl OpraHMUECKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHUX CBOWCTB WIIH
Croco0OB TMOJYYEHUs, OMpeAesieHue JIOJIM BbIXOAAa MPOJYKTa pPEaKIMU OT TEOPETUUYECKU
BO3MOYHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpU M3ydYeHHH opraHnyeckod xumuu B 10
KJIacCe OCYILECTBISIETCS Yepe3 HCIOJb30BaHME KaK OOIIMX €CTeCTBEHHO-HAyYHBIX
NOHATUH, TaK M MOHATUH, MPUHATBIX B OTACJIBHBIX IPEIMETAX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OO0111e ecTeCTBEHHO-HAYyUYHbIE TIOHSTHS: SIBJICHUE, HAYUHBIM (DaKT, rumnoresa, Teopus,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(pUKALMs, HAOIIOeHUE, U3MEPEHUE, IKCIEPUMEHT, MO/IENb,
MOJICJINPOBAHUE.

@usuka: Marepusi, aTOM, IEKTPOH, NMPOTOH, HEUTPOH, MOJIEKYJIA, YHEPIETUYECKUU
YpOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHo€ COCTOSHUE BEUIECTBA, (U3MUECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, JHEPTHSI, Macca.



buonorus:  kjerka,  opraHm3M,  JKocucTremMa,  Ouochepa,  Meraboiusm,
HACJIEICTBEHHOCTh, aBTOTPOGHBIA M TreTepoTpOdHBI THUN TOHUTaHHUA, OpOXKEHUE,
doTocuHTE3, IBIXaHUE, OCIKH, YTICBOIbI, XKUPbI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: mone3Hble HCKOMaeMbIe, TOILIHBO.

TexHoNOrHsI: NHIIEBbIE NPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIUE
CpeICTBa, MaTepPHaJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 XUMHWHN HA
YTIJIYBJIEHHOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBETCTBUM € CHCTEMHO-IEATEIBHOCTHBIM ITOAX0JI0M B CTPYKTYPE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHUS IMpenMeTa «XUMHUsS» Ha ypOBHE CpelHero oOmiero oOpa3oBaHUs
BBIJICJICHBI  CIICAYIOIIME COCTABJISIONIME: OCO3HAHHE OOYyYaroUMMHUCA POCCHUUCKON
IPAKIAHCKON HMIAEHTUYHOCTH; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH H
CaMOOMPEEICHNIO; HaJN4Me MOTHUBAllMM K OOYYEHHIO; TOTOBHOCTh M CIOCOOHOCTH
o0Oy4aromuxcsi PyKOBOJCTBOBATHCS MPHUHATHIMU B OOIECTBE MpaBUIaMH U HOPMaMu
MOBEJICHUS; HAJIMYUE MPABOCO3HAHMS, SKOJOTMUECKON KYyJIbTYphI, CIIOCOOHOCTH CTaBUTh
€U U CTPOUTD )KU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE  pE3yJbTaTbl ~ OCBOGHMs  HpeaMera  «XUMUsD» OTpaXKaroT
c(hOpMHUPOBAHHOCTH ONBITA MO3HABATEIBHONW U MPAKTUYECKOU JEATEIbHOCTH 00yUYarOIINUXCS
B IIpolLIecce peann3alnuu o0pa3oBaTeNbHOMN 1ESITEIbHOCTH.

JIM4HOCTHBIE  pE3yJIbTaTbl ~ OCBOEGHMsI  HpeaMera  «XUMUsD» OTpaXKaroT
c(OpPMUPOBAHHOCTH OIBITA T03HABATEIBHON U MPAKTUUECKOH EATEIbHOCTH 00yUYarOIIUXCsl
B IIPOLIECCE pealn3alui 00pa30BaTEeNIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaIaHCKOTr0 BOCTIUTAHUS:

OCO3HaHUS OOYYAIOUIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TpaB M OO0S3aHHOCTEW,
YBaXXEHUS K 3aKOHY U ITPaBOMNOPSIAKY;

IIPEICTABIICHHS] O COLMAIBHBIX HOPMax M MPAaBHIIAX MEKIMYHOCTHBIX OTHOUIEHUH B
KOJUJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTU MPHU CO3AaHUM Y4YEOHBIX
MPOEKTOB, PEIICHWH YYEOHBIX W II03HABATENbHBIX 3a/1ay, BBIOJHEHUH XHMHYECKUX
JKCIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHThI
JIPYTUX MPU aHAIU3E PA3IMYHbBIX BUJIOB YUEOHOH AESTENbHOCTH;

2) IaTPHOTHYECKOTO BOCIIMTAHUSA:

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY W HAYYHOMY HACIEOUIO OTEYECTBEHHOU
XUMUH,;

YBa)XEHUS K MPOLIECCY TBOPUYECTBA B 00JACTH TEOPUHU U MPAKTHUECKOTO MPUIOKECHHUS
XUMUH, OCO3HAHUS TOTO, YTO JIaHHBIE HAYKW €CTh PE3yNbTaT IJIUTEIbHBIX HAOIIOACHUI,
KPOITOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOMCKOB, IOCTOSHHOTO TPY/Ja YUYCHBIX U IPAKTUKOB;

WHTEpECAa W II03HABATEJIbHBIX MOTMBOB B IIOJIYYEHUU W MOCIEAYIOIIEM aHaJIU3e
uHGOpPMAaIIMHU O IEPEOBBIX TOCTHKEHUSX COBPEMEHHOMN OTE€UeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOI'O CO3HAHUS, ITUYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OLIEHHMBATh CHUTYallUH, CBSI3aHHbIE C XUMHUYECKUMH SIBICHUSMH, U
IIPUHAMATh OCO3HAHHBIE PELICHUS, OPUECHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE€ IMOBEICHHE U MOCTYNKH CBOMX TOBAPHILEHW C MO3UIUN
HPaBCTBEHHBIX U ITPABOBBIX HOPM M C YYETOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

4) popmupoBaHUs KYJbTYPbI 310POBbSI:

MOHUMAaHUsl LIEHHOCTEH 370pOBOr0 M 0e30macHoro oodpasa >KM3HU, HEOOXOAMMOCTU
OTBETCTBEHHOT'O OTHOLIEHUS K COOCTBEHHOMY (DM3UYECKOMY U TICUXHUYECKOMY 3/I0pPOBBIO;

COOJIIO/IEHUS TPaBHII 0€30IM1aCHOT0 OOpallleHUsI ¢ BEIIECTBaMU B OBITY, TOBCEAHEBHOM
JKU3HHU, B TPYJIOBOU IEATEIBHOCTH;

MOHUMAaHUSI UEHHOCTH MPaBWJI MHAUBUIYAIBHOIO U KOJUIEKTUBHOTO 0€30I1aCHOrO
IIOBEJICHMS B CUTYalUsAX, YTPOKAIOIMINX 30POBBIO U )KU3HH JIFOAEH;

OCO3HaHMS MOCJIECTBUM U HEMPUITHUS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS aTKOToJs,
HApPKOTHKOB, KypEeHHUS);

5) Tpy10BOr0 BOCHIUTAHUS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTU B YYEOHO-HUCCIEA0BATEIbCKON JEATEIbHOCTH,
0OILIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTUX BUIAX ACSATEIbHOCTH;

YCTAHOBKM HAa aKTHMBHOE yYaCTHE B PEIICHHM NPAKTHUYECKUX 3a7a4 COLMAIbHOMN
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUEHHIO PO eccuil pa3IuyHOro pojaa, B TOM 4Hcie Ha
OCHOBE NPUMEHEHUA NMPEAMETHBIX 3HAHUM MO XUMUHU;

YBaXKEHHUS K TPYLY, JIIOAAM TPyAa U pe3yJbTaTaM TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIMBHIYAJIbHOW TpPACKTOpUU OOpa30BaHUf,
Oyaymeil mnpodeccun M peanu3allid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C Y4Y€TOM
JUYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMHH, UHTEPECOB U MOTPEOHOCTEN 00I11eCTBa;

6) IK0JI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTUYECKH  II€J€CO00pa3HOro  OTHOIIEHHUS K MPUPOJIEe KaK  HCTOYHUKY
CYILIECTBOBAHMS KM3HU Ha 3€MJIE;

MOHUMAHUSI  TJIOOAJIBHOTO  XapakTepa  OJKOJOTHMYECKMX  MpoljieM,  BIUSHUSA
SKOHOMMYECKHX ITPOLIECCOB HA COCTOSIHUE NTPUPOIHON U COLMATIbHON CPELBI;

OCO3HAHUSI HEOOXOJUMOCTH WCIOIb30BaHUSA JOCTHXKEHUW XUMHUHM [JIsl pEelIeHUs
BOIIPOCOB PALIMOHAIIBHOTO IIPUPOIOIIOIb30BAHU;

AKTUBHOTO HENPUATHS ACUCTBUM, IPUHOCAILINX BPEL OKPYX AKOLIEH IPUPOIHOUN CpeELE,
YMEHMUS MIPOTHO3UPOBATH HEOJIaronpusiTHbIC JKOJIOTUYECKHE IIOCJIEACTBUSA
MPEANPUHUMAEMBIX IEMCTBUM U NPENOTBPALATh UX;

HaJM4usl Pa3BUTOTO DKOJOTHYECKOTO MBIIUICHUS, YKOJIOTUYECKON KYJIbTYpHI, ONbITA
NEATEIIBHOCTH JKOJIOTMYECKON HAIPAaBJICHHOCTH, YMEHHMS PYKOBOJICTBOBATHCS HMHU B
M03HABATEJIbHON, KOMMYHHUKATUBHOM W COLMAIbHOM MPAKTUKE, CIIOCOOHOCTH M yYMEHHS
aKTUBHO MPOTHUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHPOBO33pPEHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHA HAYKH H
00111eCTBEHHON MTPAKTUKH;

MOHUMAaHUS CHeNUu(pUKN XUMUU KaK HayKH, OCO3HAHHUS e¢ poyid B (HOPMHPOBAHUU
palMoOHAIbHOTO HAYyYHOTO MBIIUICHUS, CO3JaHUM LEJIOCTHOTO TMPEACTaBICHUS 00
OKpY’KAlOIlEM MHpPE KakK O €IMHCTBE IPUPOABI M YEJIOBEKA, B MO3HAHWM NPHUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHUuU IPOo0JIeM COXpAHEHHS PUPOITHOTO PABHOBECHS;



yOEXKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJII COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHUCTUYECKOW HAIMpPaBJIEHHOCTH M BAaXXHOM poONMM B CO3MaHUU HOBOM  0asbl
MaTepuaIbHOW KyJIbTypbl, B PpEUICHHH TJI00aTbHBIX MPOOJEM YCTONYMBOTO pPa3BUTHS
YEJIOBEUECTBA — CHIPHEBOM, SJHEPIeTUUECKOM, MUIIEBOM M 3KOJOTMYECKOM 0€30IacCHOCTH, B
Pa3BUTUU MEIUIMHBI, OOECHEYEHUH YCIOBUM YCHENIHOTO TpyAa M DKOJIOTHYECKU
KOM(OPTHOM >KMU3HU Ka)kI0r0 YieHa OOIIeCcTBa;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH: NOHMMAaHHUS CYIIHOCTH METOJOB ITO3HAHUA,
UCITIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MMOIYYaeMbl€ 3HAHUS
JUIsL aHanu3a W OOBSICHEHWS SIBICHUW OKpYKAIOUIEro MHpa W MPOUCXOASAIIMX B HEM
U3MEHEHUH, YMEHHUs JieJlaTh 0OOCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAy4YHBIX (PAKTOB U
MMEIOIIUXCS JaHHBIX C IIEJIbIO TOyUYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS PELICHUS
po0JIeM B peaNIbHBIX KU3HEHHBIX CUTYaLIUSX;

MHTEpeca K O3HAHUIO, UCCIIEI0BATEIbCKON ACSITEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY OOPAa30BaHUIO M CaMO00Opa30BaHUIO, K
AKTUBHOMY TIIOJIyYCHHIO HOBBIX 3HAaHUH II0 XMMUU B COOTBETCTBUM C IKU3HEHHBIMU
MOTPEOHOCTIMU;

UHTEpeca K OCOOCHHOCTSIM TpyAa B paznuHblXx cdepax npodhecCHOHATbHOU
NEeSATEIbHOCTH.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIE pe3yJabTaThl OCBOCHUS IPOTPAMMBI 110 XUMHUU HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUS BKIIIOYAOT:

3HauYMMBbIe 711 (OPMHUPOBAHUS MUPOBO33PEHUST O0YHAIOIINXCS MEKIUCIUTIIMHAPHbBIE
(MeXIpeIMETHBIE) O0IIEHayUHbIe MOHITHS, OTPAXKAIOIIUE 1IETOCTHOCTh HAyUYHON KapTHUHBI
MUpPa U CHEHU(PUKY METOJOB NO3HAHMS, UCIIOIb3YyEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEILECTBO, DHEPrUs, SABJICHHE, MPOLECC, CUCTEMAa, HAay4yHbId (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOPHSl, UCCIEAOBAHNE, HAOIIOIEHUE, U3MEPEHHE, IKCIIEPUMEHT U
Apyrue);

YHUBEpCalbHble  y4yeOHble  JeWcTBUS  (IIO3HaBaTeNIbHbIE, KOMMYHUKATHUBHBIE,
peryisTuBHbIE), obOecrneuuBaroue (QopMupoBaHUE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COLIMAJILHOW KOMIIETEHIIMH 00Yy4arOIIUXCS;

CHIOCOOHOCTh  OOYHYAIOIIMXCS HCIIOJIb30BAaTh OCBOEHHBIE MEXIUCHUIUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHUSI U YHUBEpCAIbHbIE Y4eOHbIE NEHCTBUSA B MO3HABATEILHON U
COLIMAJIBHOM TPAKTHUKE.

MeTtanpeameTHbIe pe3yNbTaThl OTPaXarOT OBJAJCHHUE YHHUBEPCAIbHBIMU Y4EOHBIMU
NI03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JIEUCTBUSMU.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
1) 6a3oBble JJOrMYeCKHe AeHCTBHUSA:
CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyalU3UpPOBaTh MPOOIEMy, paccCMaTpUBATh €¢
BCECTOPOHHE;



OINpENENATh LENN AEATEIbHOCTH, 3aJaBasl MapaMeTpbl U KPUTEPUU UX JOCTUKEHMS,
COOTHOCHUTB PE3YJIbTAThI IESITEIIBHOCTH C OCTABJIIEHHBIMU LEISIMU;

UCITIOJIB30BaTh MPU OCBOEHUU 3HAHUW MPUEMBI JIOTMYECKOIO MBILUIEHUS: BBIIEIATH
XapaKTEpHbIE NPHU3HAKH TMOHATUH M YCTAHABIMBATH HMX B3aHMMOCBS3b, HUCIOJIb30BATh
COOTBETCTBYIOILIME MOHATHS U1 OOBSICHEHUS OTAENIbHBIX (DAaKTOB U SIBJICHUI;

BbIOMpaTh OCHOBAHMSA U KPUTEPUM Ul KIACCU(UKALMU BEIIECTB M XUMHUYECKHUX
peakuuii;

yCTaHaBJIMBATh NPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY U3y4aeMbIMU SBJICHHUIMU;

CTPOUTH JIOTUYECKHE pacCyX ACHHsS (MHAYKTHUBHBIC, NEAYKTHBHBIC, 110 aHAJIOTUN),
BBISBJISITH  3aKOHOMEPHOCTM W NPOTHUBOPEUYMS B  PACCMaTPUBAEMbIX  SIBJICHMSX,
(opMyIMPOBATH BBIBOJIbI U 3AKJIFOUEHUS;

OPUMEHATH B NPOLECCE TMO3HAHUS HCIONb3yEMblE B XUMHUU CHMBOJIMYECKUE
(3HAKOBBIE) MOJEINH, NMPEOOPA30BBIBATH MOJEIBHBIE MPEACTABICHUS — XUMUYECKUN 3HAK
(cMMBOJI) 3J€MEHTa, XUMHU4YecKas (QopMylia, ypaBHEHHE XHUMHUYECKOM peakUuu — MpU
pelIeHNN YYEOHBIX IIO3HABATEJIbHBIX M MPAKTUYECKUX 3ajad, MNPUMEHSATh Ha3BaHHBIC
MOJIECJIBHBIE MTPEACTABICHUS JUISl BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILECTB
Y XMMUYECKUX PEAKIUH.

2) 6a30BbIe HCCJIEI0BATEIbCKHUE NeiiCTBHUS:

BJIAJIETh OCHOBAMH METO/I0B HAy4YHOI'O IT03HAHMS BEIIECTB U XUMUYECKUX PEAKLIU;

bopMynaMpoBaTh LEAM W 33Ja4d HMCCIEIOBAaHUS, HUCIOJb30BaTh IOCTABJICHHBIE U
CaMOCTOSITENIbHO C(POPMYJIMPOBAHHBIE BOMPOCHl B KAaYECTBE WHCTPYMEHTa IO3HAHUS U
OCHOBBbI Ji1 (POPMUPOBAHUSI TUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMbIX
CYXKJICHUM;

BJIAJETh HAaBBIKAMHM CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS M MPOBEACHHS YUYEHHUYECKHX
SKCIIEPUMEHTOB, COBEPILIEHCTBOBaThH YMEHHS HaOIIOJaTh 3a XOJOM  Mpolecca,
CaMOCTOSITENIbHO IIPOTHO3UPOBATh €ro pe3yibTar, (pOpMyIpoBaTh 000OIEHUS U BBIBOJIBI
OTHOCHUTEJILHO JTOCTOBEPHOCTH pPE3YJIbTaTOB MCCIEAO0BAaHUS, COCTaBISATh OOOCHOBaHHBIN
OTYET O MPOJAENIAHHOMN padoTe;

npuoOpeTaTh ONBIT YYEHUYECKOM MCCIIEOBATENBCKON U MPOEKTHOW AESITENIbHOCTH,
IPOSIBIISATH CLIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIbBHOMY IMOMCKY METOJOB PEIICHUs
PaKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JINYHbIX METOA0B ITO3HAHMUS.

3) pa6ora ¢c uHpopMaIueii:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHGPOPMALMK (HAYYHO-TIOMYJIpHAs
JUTEpaTypa XUMUYECKOIO COJEpXaHus, CIpaBOYHbIE MocoOus, pecypcbl MHTepHera),
aHAJIM3UPOBaTh MH(POPMAIMIO Pa3IMYHBIX BHUJIOB M (OPM MpEACTABICHUS, KPUTHUYECKH
OLICHUBATh €€ JIOCTOBEPHOCTh U HEMTPOTUBOPEYUBOCTH;

bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTh Pa3IUYHbIE METOABI MPU MOKMCKE U OTOOpE
uH(popMaIu, HeOOXOIUMOI JIJIsl BBIMOJHEHHUST yU€OHBIX 3a/1a4 ONPEACICHHOTO TUIIA;

npuooOpeTaTh OTIBIT UCIIOJIb30BaHUS MH(pOPMaLMOHHO-KOMMYHHUKATUBHBIX
TE€XHOJIOTUNA U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpaTh ONTHUMANbHYIO (OpMy mMpeAcTaBlieHUs HHPOPMAIIH
(cxembl, rpaduKu, TMarpaMMbl, TaOIUIbI, PUCYHKH U APYTHE);



UCTOJIb30BaTh HAYYHBIM S3BIK B KAauyeCTBE CpEJICTBA MpPU paboTe ¢ XUMHUYECKOU
uHboOpMaIuel: MPUMEHATh MEXIpeaMETHbIE ((PU3UUYEeCKHe U MaTeMaTHYeCKHE) 3HAKU U
CUMBOJIBI, (hopMyIIbl, a0OpEeBUATYPHI, HOMEHKIIATYPY:;

HCII0JIB30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIIAHOCTH.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHH:

3a/1aBaTh BOIMPOCHI IO CYIIECTBY 0OCYK/Ia€MOM TEMBI B X0/ JTUAIoTa U/ WK
JIMCKYCCHH, BBICKA3bIBaTh HJICH, (DOPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTEITHLHO
BBITIOJIHECHUS MPEIJIOKECHHOMN 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEH  pe3yJabTaTOB  IO3HABATEIBHOW  JEATEIHHOCTH,
MOJIYYCHHBIX CaMOCTOSITEIbHO WM COBMECTHO CO CBEPCTHHKAMHU TIPU BBITIOJIHCHUU
XUMUYECKOTO OJKCIEPUMEHTa, TMPAKTUYCCKONH pabOThl 10 HCCICAOBAHHWIO CBOWCTB
U3y4aeMbIX BEIECTB, peau3aluu y4eOHOro MpoeKTa, U (POpPMyIHUpPOBATH BBIBOJBI IO
pe3ynbTaTaM MPOBEICHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS TMO3WLUNA B  XOJ€
00Cy>KJIeHHs] 1 OOMEHA MHEHUSIMU.

PeryasiTuBHbIC YyHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

CaMOCTOATENFHO  TUTAHUPOBAaTh U OCYIIECTBIATH  CBOKO  TO3HABaTEIbHYIO
JeSITEIbHOCTD, OTPEAeTsis €€ LeIN U 3aJaud, KOHTPOJIUPOBATh U M0 MepPEe HEOOXOIUMOCTH
KOPPEKTUPOBATh TMPEAJIaraeMblii aJTOPUTM JEUCTBHH TPU BBIMOJHECHUH YYCOHBIX W
UCCJIEIOBATENLCKUX 3aj1a4, BeIOUpaTh HaubOosiee 3(P(HEKTUBHBIN CIOCO0 WX pEHICHUs ¢
Y4ETOM TOJIYYSHHS] HOBBIX 3HAHHUM O BEIIECTBAX M XUMUUYECKUX PEAKITUSX;

OCYLIECTBJISATh CAMOKOHTPOJIb I€ATEIbHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE PE3yNbTaThl OCBOCHUS MPOrPAMMBI MO XUMHUH Ha YTIyOJICHHOM YpOBHE
Ha YPOBHE CpeHEro oO0Iero oOpa3oBaHUs BKIIOUYAIOT crienuduueckue s y4eOHOro
npeaMera «XHUMHsD) HaydHble 3HAHUS, YMEHHS M CIOCOOBI JIEHCTBUH IO OCBOEHHUIO,
MHTEPHpPETAlUd U MPeoOpa30BaHUI0 3HAHUM, BUIbI ACSATEIBHOCTU MO MOJYYEHHUIO HOBOTO
3HaHUS U NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTyaIUsiX, a TAKXKE B PEalbHbIX
KU3HEHHBIX CUTYyallUsiX, CBA3aHHBIX C XUMHEH. B mporpamMmme mo XWMHUM TpeIMETHBIE
pE3yNbTaThl IPEACTABIIECHBI IO FO1AM HU3yYEHHUS.

10 KJIIACC

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «Opranndeckast XUMHUs» OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEACTABICHUN: O MECTE W 3HAYEHUM OPraHUYEeCKON XUMHUU B
CHUCTEME €CTeCTBEHHBIX HAayK M €¢ pPOJU B OOECMEeYEHHWH YCTOWUMBOTO Pa3BUTHUS
YEJIOBEUECTBA B PEUICHUU TPOOJIEM IKOJIOTHUECKOM, SHEPTETUUECKONU U TTHIIEBOM



0e30MacHOCTH, B Pa3BUTUHM MEJIMLIMHBI, CO3/IaHUU HOBBIX MaTe€pHaioB, HOBbIX MCTOUYHUKOB
HEPruH, B O0OECIEYECHUH PAIMOHAIBHOTO TPUPOAOIOIb30BaHUA, B (HOPMHPOBAHUH
MUPOBO33pEHUSI M O0IeH KyJIbTypbl YENOBEKa, a TAKKE JKOJIOTMYECKH OOOCHOBAHHOTO
OTHOLLUEHUS K CBOEMY 3[I0POBbIO U IPUPOJIHOM CPEJIE;

BJIAJICHUE CUCTEMOW XHMHWYECKHUX 3HAHUM, KOTOpPAs BKJIIOYAET: OCHOBOIIOJIArAIOIINE
HOHSATHUS — XUMHUYECKHUN 3JIEMEHT, aToM, SIIPO U 3JICKTPOHHAs 000JIouka aroma, s-, p-, d-
aTOMHbIE OpOUTANIH, OCHOBHOE M BO30YXICHHOE COCTOSHHUSI aTOMa, THOpUAM3AIMS
aTOMHBIX oOpOWTaneil, NOH, MOJIEKYyJa, BaJCHTHOCTh, SJEKTPOOTPUIATEILHOCTb, CTEICHb
OKHUCJICHUS, XUMHYECKasi CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIM 00BEM, YIIIEpOAHBIN
ckener, (GyHKUMOHANbHAS TpyNmna, paguKall, CTPYKTypHble (opMyibl (pa3BEpHYTHIE,
COKpallICHHbIE,  CKEJIETHbIE),  HU30MEpUs  CTPYKTypHas W IIPOCTPAHCTBEHHAS
(reomeTpuueckasi,  ONTHYECKAsl), W30MEpbl, T'OMOJOTMYECKHA  psAA,  TOMOJIOTH,
YII€BOAOPOABI, KHUCIOPOJA- M a30TCOAEP)KAIIME OPraHMYECKHE COEIMHEHHS, MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAUHEHUS; TEOPHUH, 3aKOHBI
(nepuonuueckuit 3akoH Jl. 1. MenneneeBa, Teopus CTPOCHHsI OPraHUYECKUX BELIECTB A.
M. bytiepoBa, 3aKOH COXpaHEHHsI MAacChl BEUIECTB, 3aKOH COXPAHEHUS MU MPEBpAILEHUS
DPHEPIruM MPU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUN SA3BIK XUMHH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIME B OCHOBE MIOHUMAHUS PUYUHHOCTH U CUCTEMHOCTH
XUMUYECKUX  SIBJICHUM; MPEACTABICHUS O MEXaHM3Max XHMHMYECKHUX  PpEaKiui,
TEPMOJIMHAMMYECKUX M KHHETHYECKHX 3aKOHOMEPHOCTAX KX IPOTEKaHUs, O B3aUMHOM
BJIUSIHUM aTOMOB W TPYNI aTOMOB B MOJIEKYJaX (MHIYKTUBHBIA U ME€30MEPHBIN 3((DEKTHI,
opueHTaunThsl I u 11 pona); dakronornueckue cBeiCHUS O CBOMCTBAX, COCTABE, MOTYUYECHUH U
0€3011aCHOM HCIOJb30BaHUU BAKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NESTEIbBHOCTH YeJIOBEKa, OOIIMX HAay4HBIX MPHUHIMIIAX XHMUYECKOro IMPOU3BOJCTBA (HA
puUMepe MPOU3BOJICTBA METAHOJIA, IepepadOTKH HEeDTH);

cOPMHPOBAHHOCTh YMEHUM: BBIABIATH XapaKT€pHblE MPU3HAKA  TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOLIUE MOHATUS MPU OMHCAHUU
COCTaBa, CTPOEHUS U CBOWCTB OPraHUYECKUX COCTUHEHUM;

c(hOpMHPOBAHHOCTH YMEHUIA:

UCIIOJIB30BaTh XMUMHUYECKYK0 CHUMBOJMKY JUI COCTaBJIEHUS MOJIEKYJAPHBIX U
CTPYKTYPHBIX (pa3BEpPHYTHIX, COKPAUICHHBIX W CKEJNETHBhIX) (OpMYJ OpraHUYeCcKuX
BEIECTB;

COCTABJISITh yPAaBHEHUS XUMUYECKHX pEaKIUil W pacKpblBaTb MX CYIIHOCTb:
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEICTBOM COCTaBIEHUSI 3JIEKTPOHHOTO
OanmaHca 3THUX peaKlMid, peakuuil MOHHOTO OOMEHa MYTEM COCTABJIEHUS WX TMOJHBIX U
COKpAIICHHBIX HOHHBIX YPaBHECHHUI;

U3rOTaBIMBATh MOJIEIM MOJEKYJ OpPraHMYEeCKUX BEIIECTB I WILTIOCTPALMU HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh ~ yYMEHUI:  YCTaHABIMBATh  MNPHUHAJIECKHOCTh  M3YUYEHHBIX
OpPraHMYECKUX BEIIECTB IO MX COCTaBYy U CTPOCHUIO K OMPEICICHHOMY KIAcCCy/TpyIe
COCIMHEHWH, JaBaTh MM Ha3BaHWs 1o cucremarndeckoi Homenkiatype (IUPAC) wu
NPUBOJUTh TPUBHAIbHBIE Ha3BaHUA [JIS1 OTACIBHBIX IPEACTABUTENECH OpPraHUYECKUX
BEILECTB (3TUJIEH, AllETUJIEH, TOJIYOJ], TJULEPUH, dTUICHIIMKONb, (eHO0II, PopMaIbIeTu/,



alleTaabJeru, alleTOH, MypaBbHHAsI KUCIIOTA, YKCYCHAsl KUCJIO0Ta, CTEAPUHOBAsl, OJIEMHOBAS,
NaJIbMUTUHOBAS KHUCIIOTHI, TJIMIMH, ajlaHUH, MaibTo3a, (PPyKTO3a, AHWINH, JAUBUHHIL,
U30IIPEH, XJIOPONPEH, CTUPOJ U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHS OMpPENESATh BHJI XMMHUYECKON CBSI3U B OPTaHUYECKUX
COEIMHEHUX (KOBAJCHTHAsl U MOHHAs CBSA3b, G- U M-CBS3b, BOAOPOJHAS CBS3b);

c()OPMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIOKEHUS TEOPUU CTPOCHUS OPTaHUYECKUX
BeniecTB A. M. byTtnepoBa /i 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BELIECTB OT UX COCTaBa
Y CTPOEHUS;

c(OpMUPOBAHHOCTh yYMEHMI XapaKTEepHU30BaTh COCTaB, CTPOCHHUE, (PU3MUecKkue u
XMMHYECKUE CBOMCTBA TUIHMYHBIX MPEICTABUTENEH pa3IUYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJKAHOB, IMKJIOAJIKAHOB, AJIKEHOB, AQJKaJMEHOB, AJIKMHOB, apOMaTHUYECKHUX
yIJI€BOJOPOAOB, CHUPTOB, AalbJETHJ0B, KETOHOB, KapOOHOBBIX KHCIJIOT, MpPOCTBIX U
CJIOKHBIX 3(PUPOB, KUPOB, HUTPOCOECTUHEHUN U aMHUHOB, aMHUHOKHCIIOT, OEJIKOB, YIJIEBOJIOB
(MOHO-, - M MOJUCAXapUIOB), WUIIOCTPUPOBATH IE€HETUYECKYIO CBA3b MEXAY HUMU
YPaBHEHUSIMA COOTBETCTBYIOLIMX XUMHYECKUX PEAKLUUN C MCIOJb30BAHUEM CTPYKTYPHBIX
bopmyur;

c(OPMHPOBAHHOCTh YMEHHUS MOJATBEPKIAaTh Ha KOHKPETHBIX MpPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CITIOCOOHOCTH OPraHUYECKUX COCTUHEHUN OT KPAaTHOCTH U THUIIA
KOBAJICHTHON CBSI3M (0- WU T-CBSI3M), B3aMMHOIO BIIMSIHHSI aTOMOB M TPYII aTOMOB B
MOJIEKYJIaX;

c()OPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTh MCTOYHUKU YTIEBOJOPOIAHOIO ChIPbS
(HedTh, MPUPOJIHBIN ra3, yroiyb), CHOCOOBI €ro NepepadoTKU U MPAKTUYECKOE TPUMEHEHHUE
IPOIYKTOB NEPEPabOTKU;

Cc()OPMUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHHM O €CTECTBEHHO-HAyYHBIX METOAaxX
NO3HaHUsI — HaOMIOACHUM, U3MEPEHUH, MOJAEIUPOBAHUH, HKCIEPUMEHTE (peallbHOM U
MBICJICHHOM) M YMEHHSI IPUMEHSTh 3TH 3HAHUS;

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHSATh OCHOBHBIE OMNEPALMH  MBICIUTEIbHON
NEeSATEIbHOCTH — aHAJIU3 U CUHTE3, CpaBHEHHUE, 0000IEHNEe, CUCTEMATU3AUIO, BBIABICHHE
NPUYUHHO-CIEJICTBEHHBIX CBSA3€H — Ui W3Y4YEHUs CBOMCTB BEIIECTB U XHUMHUYECKUX
peaKuunii;

C(OPMUPOBAHHOCTh yMEHMI: BBISBIATH B3aMMOCBA3b XUMHUYECKHX 3HAHUM C
NOHATUSIMUA WM TPEACTABICHUSIMU JPYTUX E€CTECTBEHHO-HAYYHBIX NpPEeIMETOB s Oosee
OCO3HAaHHOTO TOHHMMAHMS CYIIHOCTHM MAaTe€pUalbHOTO €IWHCTBA MHpA, HCIOJIb30BaTh
CHUCTEMHbIE 3HAaHUS [0 OPraHWYECKOW XMMHHM MJii OOBSICHEHHS W NPOTHO3UPOBAHMS
SBJICHU, UMEIOIUX €CTECTBEHHO-HAYYHYIO IPUPO.LY;

c(OPMUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUYCThl MO XUMHYECKUM (opMysiaM u
YpaBHEHUSIM XUMHUYECKUX PEaKUUid C HCIOIb30BaHMEM (PU3NYECKUX BEIWYMH (Macca,
00bEM ra3oB, KOJIMYECTBO BEILECTBA), XapaKTEPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHOU
CTOPOHBI: PacdeThl MO HAXOXKJICHUI0O XUMHUYECKOH (OpMyINbl BellecTBa MO H3BECTHBIM
MacCOBbIM  JIOJISIM ~ XMMHYECKHX JJIEMEHTOB, NPOAYKTaM CropaHusi, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

C()OPMUPOBAHHOCTh YMEHHUI: NPOTHO3UPOBATH, AHAIM3UPOBATH M OLEHUBATH C
NO3UIMI 3KOJIOIMYECKOM O€30MacHOCTH MOCIEACTBHS OBITOBOM M MPOM3BOACTBEHHOMN



NEeSATEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ nepepaboTKON BEIIECTB, UCIIOIb30BATh MOJYUYEHHbIE
3HAHUS JJIs1 IPUHATUS TPAMOTHBIX PEIIeHUH MpoOIeM B CUTYalHsIX, CBI3aHHBIX C XUMUEH;

C(OPMUPOBAHHOCTh ~ YMEHHUH: CAMOCTOSITENbHO IUIAHUPOBATH M  MPOBOJUTH
XUMUYECKUN SKCHEPUMEHT (MOJyYEeHHUE M HM3YYEHHE CBOMCTB OpPraHUYECKUX BEUIECTB,
KaueCTBEHHbIC PEAaKIUU YTIEBOAOPOJOB PA3IUYHBIX KIACCOB M KHUCIOPOACOIEPKAIIUX
OpraHUYEeCKUX BEIIECTB, PEIICHUE JKCIEPUMEHTAIBHBIX 3a/ad [0 pPACIO3HABAHUIO
OpTraHUYECKUX BEIIECTB) C COOJIFOJICHUEM MPABWI OE30MaCHOTO OOpAIICHUs C BEIIeCTBAMMU
U JabopaTopHbIM 000pyAOBaHKEM, (HOPMYITHPOBATH 1€Ib UCCIEIOBAHUS, MPEACTABIATH B
paznmuyHOM  ¢opMe pe3ynbTaThl dAKCIEPUMEHTa, AaHAIU3UPOBATh U OIEHUBATH HX
JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHHIA:

cOOJII01aTh MPaBUJIA 3KOJOTHUYECKH LEIECO00pa3HOro MOBEAECHUS B OBITY U TPYAOBOM
JEATEIbHOCTH B LEJSIX COXPAHEHHS] CBOETO 3/JI0POBbS, OKPY’KAIOIIEH MPUPOIHON Cpenbl U
JOCTH)KEHHSI €€ YCTOMYHUBOTO Pa3BUTHSL;

OCO3HaBaTh OMACHOCTb TOKCHYECKOTO JIEUCTBHS Ha )KMBBIE OPTaHU3MBI OIPEEICHHBIX
OpraHUYECKUX BEUIECTB, IOHUMAsl cMbIc nokazarens 1TK;

aHAJIM3UpPOBaTh  1€1€CO00pPa3HOCTh NPHUMEHEHUST OpPraHWYEeCKUX  BELIECTB B
IPOMBIIIUIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TI0Jb3a;

c(hOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATD IICJICHANIPABICHHBIN MOMCK XUMHUYECKOM
uH(popMalMu B Pa3IMYHbIX MCTOYHUKAX (HayyHas W ydeOHO-Hay4yHas JUTEparypa,
cpeactBa MaccoBod uH(popmauuu, WHTEpHET M Jpyrue), KpUTUYECKH aHAIM3UPOBATH
XUMHUYECKYI0 HH(pOpMaIUIo, IepepadaThiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C
MOCTaBJICHHOW y4eOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosmuecTBo yacoB
Kourp | Ilpak | JJIeKTPOHHBIE
Ne oabHbI | THYec | (UHppOBbBIE)
HaumMeHoBaHue pa3ieoB U TeM MPOrpamMMbl
n/n Bcero | e KHue o0pa3oBaTe/ibHbIE
padoTt paGor | Ppecypchl
bl bl
Pa3nen 1. TeopeTnyeckue OCHOBbI OPraHUYeCKOH XUMHUH
11 [Tpeamer opranuueckoit XuMuu. TeopHs CTPOCHUSI OPraHUYECKUX COCTUHEHUH 3
' A. M. Bytieposa
Hroro mo pazneny 8
Pa3nen 2. YraeBoaopoabl
2.1 [IpenenbHble yrieBoOpOAbl — aJIKaHBbl, IIUKIOAIKAHBI )
2.2 HenpenenbHble yriaeBOAOPOIbI: AIKEHBI, aJIKaIUEHbI, ATKUHBI 14 1
2.3 Apomaruyeckue yriieBoJ0po/ibl (apeHsl) 8
2.4 [TpupoaHbIE HCTOYHUKH YTIIEBOIOPOJIOB U UX MepepadboTKa 4
2.5 l"aymoreHpon3BOIHBIC YTIIEBOIOPOIOB 4 1
Hroro no paszneny 35
Paznen 3. Kuciiopoacoaep:kamue opraHuveckie coeIuHeHUs
3.1 Cnuptsl. Oenon 11 1
39 KapOonunpHble coelMHEHMS: albIerubl U KeToHbl. KapOOHOBBIE KUCIIOTHI. 21 1
' Crnoxuble 3¢upbl. Kupsl
3.3 VYriaeBoasl 9 1
Hroro no pazneny 41
Paznen 4. AzoTcoaepskaniye opranndecKue coeIMHeHUs!
4.1 AMUHBI. AMUHOKHCIIOTHI. benmku 12 1 2




Hroro no pazaeny

12

Pa3nen 5. BoicokomosiekyJisipHble COeTUHEHHsI

5.1 BBICOKOMONEKYIISIPHBIE COCIMHEHUS 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102




ITIOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KosnyecTBO 4acoB J1eKTPOHHBbI
Hara e ungposbie
Ne MpakTn
Tema ypoka KouTpoabn u3syye  oOpa3zoBare
n/n Bceero yeckue
ble padoThbI HUA bHbIE
padoThI
pecypchl

1 [Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH, IPEJCTABICHUE O 1

MHOT000Pa3uu OPraHNICCKUX COCTUHECHUHN
5 DIEeKTPOHHOE CTPOEHHE aTOMa yriepoaa (OCHOBHOE U BO30YKICHHOE 1

cocTosiHUS ). BaneHTHbIE BO3MOKHOCTH aToMa yriepoaa
3 XuUMHUYECKasi CBSA3b B OPTaHUYECKUX COCAMHEHUSX. MeXaHU3MBbI 1

00pa3oBaHMs KOBAJIEHTHOH CBSI3H, CIOCOOBI pa3pbiBa CBs3EH
4 Teopus cTpoeHus opraundeckux coequuenuid A. M. byrieposa 1
5 Buabl nzoMepun: CTpykTypHasi, IpOCTPAHCTBEHHAs. DJIEKTPOHHBIE 1

3¢ eKTH B MOJIEKYyIaX OPraHUYECKUX COCTMHEHUN
5 [Ipencrasnenue o kaacCuPUKAIIUU U CUCTEMaTHYECKasi HOMEHKJIATypa 1

(IUPAC) opraHnveckux BEHIECTB

Knaccudukanms peakiuii B OpraHn4ecKol XuMuu 1

CucremaTu3aius 1 00001IeHHE 3HAHUI 110 TeMe
9 AJIKaHBI: TOMOJIOTMUECKUH psiJl, 001mas hopMynia, HOMEHKIIATypa U 1

M30MEpHs], AIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
10 ®uU3NYECKNEe U XUMUYECKHE CBOMCTBA AJIKAHOB 1
11 Haxoxnaenue ankanoB B mpupojie. CriocoObl MOTy4YeHHs U TPUMEHEHUE 1

aJIKaHOB
12 [uxnoankansl: o0mas hopmysa, HOMEHKJIATypa U H30MEpPHsi, 0COOCHHOCTH 1

CTPOCHHS U XUMHUYECKHUX CBOWUCTB, CIIOCOOBI MOTYYSHHs U TPUMEHEHHE

Pemrenue pacu€THBIX 3a71a4 HAa ONPeIeNIEHNE MOJICKYIIIPHON (hOPMYJIBI
13 OpPraHUYECKOT0 BEIECTBA 10 MACCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, 1

BXOJALIUX B ero coctaB. Cuctemarusanus U 00001IeHIe 3HAaHUI IO TeMe




AJIKEHBI: TOMOJIOTHYECKH psijl, oOmas ¢popMysa, HOMEHKIIATypa,

14 AJEKTPOHHOE U ITPOCTPAHCTBEHHOE CTpOeHUE MOJIeKy. CTpyKTypHas u 1
LUC-TPAHC-U30MEPUS AIIKEHOB

15 du3nYecKre 1 XUMUYECKHE CBOIMCTBA alikeHOB. [IpaBuio MapkoBHUKOBA

16 CriocoOblI TOJTy4eHHS M IPUMEHEHHE aJIKCHOB

17 [Ipaktuyeckas padora Ne 1 mo reme "IlonydeHue 3TuineHa 1 U3y4eHHUE ero 1
CBOMCTB"

18 Pemrenue pacu€THBIX 33124 Ha ONpEACTICHUE MOJIEKYISIPHON (hOPMYITBI 1
OpPraHUYECKOTO BEIIEeCTBA

19 AJKagueHbl: CONPSHKEHHBIE, U30JIMPOBAHHbBIE, KYMYJIUPOBAaHHEIE. 1
OCOoOEHHOCTH IIEKTPOHHOTO CTPOCHHS

20 XUMHYECKUE CBOMCTBA CONPSIKEHHBIX TMEHOB

21 CriocoObl MoNTyueHus: ¥ MpUMEHEHHUE aTKaIeHOB
AJIKWHBI: TOMOJIOTHYECKUHN PsiJl, 001mIast hopMylia, HOMEHKIIATypa,

22 ANIEKTPOHHOE M ITPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI, (PU3UYECKHE 1
CBOMCTBA

23 XUMHUYECKHE CBOMCTBA AJIKHHOB 1

24 KauecTBeHHBIE peakiny Ha TPOHMHYIO CBA3b 1

25 CrniocoOblI osTy4eHHs U IPUMEHEHHUE aIKHHOB 1

26 Pemrenue 3amaq: pacyeTsl M0 ypaBHEHHIO XUMHYECKON PEaKIIUU 1

27 CucremaTu3aius 1 00001IeHHE 3HAHUH 110 TeMe 1
ApeHBbI: TOMOJIOTHYECKUH Psif, 001mast popMyiia, HOMEHKIIATypa.

28 DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJ O€H30J1a U TONIYoJIa, 1
ux (pu3nYecKue CBOMCTBA

29 XUMUYECKHE CBONCTBA APEHOB: PeaKlUU 3aMeIICHUS 1

30 XUMHUYECKHE CBOICTBA apEeHOB: PEAKIIUU MPUCOEAUHEHHS, OKHCIICHHUE 1
rOMOJIOTOB OeH3071a

31 Oco0eHHOCTH XUMUYECKUX CBOMCTB CTUPOJIA 1

39 Pemienue pacu€THbIX 33124 Ha ONpeAeIeHUEe MOJIEKYISIpHON (hOpMYIIbI 1

OpPraHn4Y€CKOro BEIICCTBA




33

CriocoObl MoTydeHus: ¥ MpUMEHEHUE apeHOB

34 I'eneTnueckas CBA3b MEXY pa3IMUHBIMU KJIACCAMH YTJIEBOIOPOIOB

35 PacuéTel o ypaBHEHUSAM XUMHYECKUX peakiuil. CucremaTu3auus u 1
00001IeHNe 3HAaHUH 110 TeMe

36 [Tpupoansiii ra3. [lomyTHble HEQTIHBIE Ta3bl

37 KameHnHbI# yrois 1 IpoayKThI €ro nepepadoTKu

38 Hed1s 1 cioco6sl e¢ nepepadboTku. [Ipumenenne npoaykToB nepepadoTKu 1
HepTH

39 I'enernueckas cBsI3b MEX]y Pa3IMUHBIMU KJIACCAMH YTJIEBOJI0POOB 1

40 ["anoreHonpou3BOIHBIE YTIEBOAOPOAOB: JIEKTPOHHOE CTPOECHUE; PEAKIIUN 1
3aMellleHus rajoreHa

41 JlelicTBue 11e704€el Ha rajJoreHnpon3BoHble. B3anumoneiicteue 1
JUTAIOT€HAIKAHOB C MAarHUEeM U IIMHKOM

42 Cucremartu3zanus u 00001IeHIe 3HAaHUH 10 pa3neny "YTriaeBogopoan!"”

43 KonTponbHas pabota no reme "YrieBogopoabr"”
[IpenensHbIe OAHOATOMHBIE CITUPTHI: TOMOJIOTHYECKUH psifl, 00IIast

44 dhopmyna, cTpoeHHE MOJIEKYJI, ©30MEPHsI, HOMEHKJIATypa, Ki1acCupuKaIus, 1
¢u3nueckue cBoicTBa

45 XUMHUECKUE CBOMCTBA MPEIEIBHBIX OJJHOATOMHBIX CITUPTOB

46 CriocoOblI osTy4eHHs U IPUMEHEHHNE 0JTHOATOMHBIX CIIHUPTOB

47 [IpocTeie 3gupbl: HOMEHKIATypa U U30MepHUs, 0COOEHHOCTH (PU3NUECKUX U 1
XUMHUYECKUX CBOMCTB

48 MHOTroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIUIEPUH, X QU3NIECKHE U 1
XUMUYECKHE CBOWCTBA

49 CriocoObI TosTy4eHHs ¥ MPUMEHEHNE MHOTOATOMHBIX CITUPTOB 1

50 ®deHou: CTpOoeHUE MOJIEKYJIbI, (PU3UUEcKre CBOMCTBA. TOKCHYHOCTD (heHoa 1

51 XUMHUYECKHE CBOMCTBA (peHoIa 1

52 CrniocoOblI osryyeHus U npuMeHeHue exosna 1

53 [MpakTryeckas padora Ne 2. Penenne sKcriepuMEHTATBHBIX 32129 TI0 TEMe 1

"Crupthl 1 peHombI"




54

Cucrematuzanys 1 0000IIEHNE 3HAHUI 110 TEME

AJbIeruapl ¥ KETOHBI: AJIEKTPOHHOE CTpOeHHE KapOOHUIIBHOM IPyIIIbI;

> rOMOJIOTHUYECKHE psifibl, 001as popMynna, H30MepHs 1 HOMEHKJIaTypa

56 Anbaernjipl 1 KETOHbL: (PU3HYECKHe CBOWCTBA; PEAKIIMK PUCOEANHEHUS

57 Peakiium OKuCIIEHUS ¥ KaUeCTBEHHBIE PEAaKIIUHU alIbJACTHIOB U KETOHOB

58 CriocoObI OJTY4eHHS aJIbICTUIOB M KETOHOB

59 OIHOOCHOBHEIE MTpeIeTbHbIC KAPOOHOBBIE KUCIOTHI, 0COOCHHOCTH
CTPOEHUS UX MOJIEKYI

60 N3omepust u HOMEHKIIaTypa KapOOHOBBIX KUCIIOT, UX (PU3UUYECKHE CBOWCTBA

61 XUMHUYECKUE CBOMCTBA MpeIebHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT

62 OcobeHHOCTH CBOMCTB MypaBbHUHON KUCIOTHI. MHOT000Opa3ne KapOOHOBBIX
KHUCIIOT
OcoOeHHOCTH CBOMCTB: HEMPEACTbHBIX U APOMATHUECKIX KapOOHOBBIX,

63 TUKapOOHOBBIX, THPOKCHKAPOOHOBBIX KUCIOT. [IpencraBurenu BeICIIMX
KapOOHOBBIX KUCIIOT

64 [ToHsiTHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT

65 CrniocoOblI 1osTy4eHHs U MpUMeHeHHe KapOOHOBBIX KHCIOT

66 CrnosHble 23¢upbl: TOMOJIOTHYECKU psif, 001as popmysa, U30MEpHs U
HOMEHKJIaTypa

67 du3nyeckue U XMMHYECKHE CBOWCTBA 2(PUPOB

68 Perrenune pacu€THBIX 3a1a4: M0 YpaBHEHUIO XUMHUECKOW PEeaKIny, Ha
oIpeJieJIeHUue MOJIEKYJIIPHON (POPMYIIbI OPraHNYECKOTO BEIECTBA

69 [MpakTryeckas padora Ne 3. Pemenne sKcriepiMEHTATBHBIX 32,129 TI0 TEMe
"KapOoHoBsie Kuciotsl. CroxkHbie 3pupsr”

70 XKupsl: ctpoenue, pusnueckre 1 XUMHUYECKUE CBOMCTBA (THIPOIH3)

71 Oco0eHHOCTH CBOMCTB KHUPOB, COAEPIKALIUX OCTATKH HETIPeIeIbHBIX
XKHUPHBIX KHCIOT. JKUpBI B IpUpoJIe

7 MBpblL1a KaK COJIHM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIEe JIeCcTBHUE.
[Tonsite o cuaTeTHYECKUX MoroImx cpeacTBax (CMC)

73 ['eneTnveckas CBs3b YIJIEBOIOPOI0OB M KHCIOPOICOACPIKAIITIX




OpPraHN4Y€CKUX BCIICCTB

74 Pacy€rbl 10 ypaBHEHUAM XUMUYECKUX PEAKLUI

75 CucreMaruzanys 1 0000IIEHNE 3HAHUI 110 TEME

76 OO01mmas xapakTeprcTHKa YTIeBOI0OB U KiaccuuKaus yrieBoaoB (MOHO-,
I~ ¥ TIOJIUCaXapu/ibl)

77 MoHocaxapuabl: (pu3nUecKre CBOMCTBA U HAXOXKJEHUE B IPUPOJIE

78 [TpumMeHeHue TII0K03bI, €¢ 3HAUCHHUE B )KU3HECITEIPHOCTH OPraHu3Ma

79 Jucaxapuibl: caxapo3a, MajabTo3a U JlakTo3a. HaxoxxaeHue B npupoje u
MPUMEHEHHE AUCAXaPH]IOB

80 [onmucaxapuapl: CTpOSHHE MaKpPOMOJIEKYJ, GU3NIECKHE K XUMUYIECKHE
CBOMCTBA, IPUMEHEHUE

81 [TonsiTre 00 UCKYCCTBEHHBIX BOJIOKHAX

82 Pemenue pacueTHbIX 33724 Ha ONpPEENICHHE JOJIH BBIXO/a MPOYKTa
peaKIMu 0T TEOPETUUECKU BO3MOXKHOTO

83 CucremaTtu3zanus 1 000011IeHNE 3HAHUH 110 pa3lieny

84 KonrtponsHas padora no teme "Kucnopoaconepxaiiiue opraHndeckue
coennHeHnsa"”

85 AMUHBIL: KJTacCUPUKALMS, CTPOCHUE MOJIEKYJI, 0011as hopmyra, H30Mepus,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBa

86 XUMHUYECKUE CBOIMCTBA anu(paTUYECKUX aMHUHOB

87 AHWIVH: CTpOSHHE aHUJIMHA, OCOOCHHOCTH XUMHUYECKUX CBOMCTB aHUIIMHA

88 CriocoOblI mosTy4eHus u MpUMeHeHHe ann(aTHIecKuX aMUHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIaTypa U u3oMepus, Gpu3nyeckue CBOUCTBA.
OTnenbHbIE TPECTABUTENN (.-AMUHOKUCIOT

90 XUMHUYECKHE CBOICTBa aMUHOKHUCIIOT, X OMOJIOTMYECKOE 3HAUCHHE
aMMHOKHUCIIOT. CHHTE3 U TUPOJIN3 NENTHIOB

91 Benku kak npupoIHbIE MOJIMMEPBI; CTPYKTYPHI OEIKOB

92 XuMu4eckue cBoMcTBa OEIKOB

93 A3oTcozeprkalye reTepolrKiIndeckue coequHenus. HykienHoBble

KHCJIOTBI: COCTaB, CTPOCHUC U ouooruyeckas POJb




[TpakTrueckas padora Ne 4. Pemenne skcriepuMeHTABHBIX 33724 10 TEME

94 " " 1
A3oTconepikaliie OpraHn4eckiue CoeAMHEHUS

95 IIpakTuueckas padora Ne 5. Penienne skciepruMeHTalbHbIX 3a/1a4 110 TEME 1
"Pacnio3HaBanue OpraHUYeCcKUX COeAMHEHUN"

96 KontposbHas padora mmo reme "A30TcoaepKaiirue OpraHuaecKue 1
coequHeHus"

97 OCHOBHBIE MOHATUS XUMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHUM U METObI 1
UX CUHTE3a —II0JIMMEPHU3alus U MOJIUKOHIEH AL

98 [Tmactmaccel. YTunu3zanus U nepepadoTka riacTuka

99 DnacToMephl: HATypadbHBIA CHHTETUYECKUE Kayuyku. Pe3una

100 Bonokna: HaTypalibHbIE, HCKYCCTBEHHbIE, CHHTeTHUecKHe. [lommumepnt 1
CHEIHabHOTO Ha3HAUCHUS

101 [IpakTryeckas padora Ne 6. Pemenne skcriepuMEeHTAIBHBIX 33,124 110 TEME 1
"Pacnio3HaBaHue maacTMacce U BOJIOKOH"

102 O06o0mIeHne U cUCTeMaTH3aIMsI H3YYEHHOTO MaTepraia 1o TeMe 1
"BricOKOMONEKYISIpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102










