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IlosicHuTeILHAS 3aNMUCKA

Axmyanvnocms u 0COOEHHOCMb NPOSPAMMDBI
B macrosmiee BpeMs MPOMCXOIUT YCHUIICHHUE XUMH3alUH OOJBITMHCTBA C(ep JKU3HU YesIOBEeKa, HO YCTIEXH OPTraHWYECKOW XMMHUU
HCITOIB3YIOTCS 0€3 0CO3HAHMUS HEOOXOJMMOCTH TPaMOTHOT'O MPUMEHEHUS BEIIECTB U MAaTCPHAJIOB.

JlononHutenbHast oOuiepa3BuBaromias nporpamma «OpraHudeckas XUMHs B Bolpocax M 3agadax» (mamee - Ilporpamma)
HalpaBJIiCHa Ha pa3BUTHE MPEACTABICHUNA O XMMH3ME MPOIIECCOB B MPUPOAEC M TEXHUKE, HA W3YYCHHE KOJIMYECTBEHHOW CTOPOHBI
XUMHYECKHUX MporeccoB. O0yueHne mo mporpamme CrocoOCTBYET (POPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHSI, WHTEIUICKTYabHOMY U
TBOPYECKOMY Pa3BUTHIO O0YUAIONIUXCS C IEJIbI0 Pa3BUTHUSI TBOpUYECKOTrO MbImieHus. [Iporpamma «Opranuueckass XuMusi B BOIIPOCax U
3aa4ax» MpeayCcMaTpUBaeT COUYETAHUE TEOPETHUECKHX 3aHATUNW C WHIMBHAYAJIbHBIM BBHITIOJHEHUEM YUYEOHBIX MPAKTUYECKHX pPadoT,
MOTHUBHPYIOIIUX 00yUYaIOIUXCS HA H3yUYCHUE XUMHUH.

lledazoeuueckas yenecoobopasnocmo Ilpocpammoi

3HaHUI U MPAKTUICCKUC YMCHMH, HpI/IO6peTeHHBIe B XOAC O6y‘~ICHI/IH mo mnporpamMmme, MOryT BIOCICACTBHH HCIIOJIb30BATHCA
O6y‘-IaIOHII/IMI/ICH A1 IIPEACTABJIICHUA CBOHUX y‘-Ie6HBIX JOCTHKCHUN Ha TOpOACKHUX MCPOIIPUATHUAX (OJII/IMI'II/IaI[aX U KOHKYpCax
COOTBGTCTByIOH_[Cﬁ HaHpaBHeHHOCTI/I), CIocoOCTBOBATH Pa3sBUTHIO HHTCPECCA K Haquoﬁ ACATCIBHOCTU U IIOATOTOBKH K ITOCTYIINICHHUIO B
BY3bI Ha @aKynBTeTBI XUMHUYCCKOro, MCANIUHCKOTO 1 MHXKCHCPHOT'O l'IpO(l)I/IJI}I.

Ieas u 3apauyu [Iporpammel

Heas IIporpaMmmpl: 00y4UTh METOMKAM XUMHUYECKOTO SKCIEPUMEHTA, MpUeMaM M METOJOM PEIICHMsI 3aJad M0 OpraHuYeCcKou
XUMUH; Pa3BUBATh MO3HABATEIILHBIC MHTEPECHI, HHTEIUICKTYAIbHBIE M TBOPYECKHE CIOCOOHOCTH OOYYAIOIMMXCS B MPOIECCE M3YyUCHUS
OPraHUYECKOU XUMUHU.

3amauyu IIporpammel

Obyyarowue



° JOITIOJIHUTH IIKOJIBHBIC 3HAHUA I10 OpFaHI/I‘leCKOﬁ XUMHUN,

. 00y4YuTh IpUEMaM U METOJIaM U3yYCHHS CBOMCTB OPTAaHUYECKUX BEIICCTB.
Paszeusarowue
. Pa3BUTh TBOPYECKOE MBIIUICHUE, HEOOXOAUMOE JIJIsl pELICHUS 3aa4

B paMKax OpraHNM4YCCKOIro CMHTE3a,

° Pa3BUTHE YMCHI/Iﬁ JOIrM4YCCKHU MBICIUTDL, YCTAHABJIMWBATL CBA3U C APYTHUMHU IIPCIMCTAMMU,

° C(l)OpMI/IpOBaTL YMCHHU: MMIIaHUPOBATH OKCIICPHUMCHT, OIIMCBIBATh PE3YIIbTAThI, ACJ1AaTh BHIBO/LI,
° Pa3BUTb YMCHUC 06paHIaTI)CH C XUMHNYCCKUMHU HpI/I60paMI/I;

° CIocoOCTBOBATH q)OpMI/IpOBaHI/IIO CCTCCTBCHHOHAYYHOTI'O MUPOBO33pPCHUA.

Bocnumamenvhoie

° BOCIIMTAHHUC KYJIBTYPBI IIPpH 06p8.HIeHI/II/I C BCIICCTBAMH,
° OpUCHTAlIMA Ha BI>I60p U OCBOCHHC MCIUIHNHCKUX, HHKXCHCPHBIX npoq)eccnﬁ.

Bo3spact oboyyarommxcsa no [porpamme

JlononHuTenpHas oduiepa3BuBaromas nporpamma «OpraHudeckas XMMUSL B BONpOcax M 3aJaydax» pacCUUTaHa HA KOHTHUHIEHT
oOyyvaromuxcs ot 15 1o 17 ner, He UMEIOLIKX MPOTUBONIOKA3aHUM IO 3/I0POBBIO.
DOpMEI U PEKUM 3aHIATHH.

dopma 3aHATHN - TPYIIIOBas.

3aHATHA POBOIATCA 2 pa3a B HEJEIIIO MPOIOJKUTENIBHOCTBIO 4 Haca.

I'pynnoBas (Oecena 3BpucTUYECKas, 3alllUTa IPOESKTOB, IPAKTUYECKOE 3aHATHE, JIEKIUS, OJIMMIINAA, CEMUHAP).

Cpok peanuzauuu [Iporpammel - 1 roa. OO1iee KoIMYeCTBO yueOHBIX YacOB, 3alJIAHUPOBAHHBIX Ha BECh Mepuoja oOyueHus, 156

qgaca.

IInanupyemble pe3yabTaThbl 00y4eHHUS.

[Tocne 3aBepienust 00yuenus no [Iporpamme oOyyaromuecs OyayT 3HATD!



. 001I1e XUMUYECKUE CBOMCTBA TOMOJIOTHYECKHUX PSIOB B 3aBUCHMOCTH OT CTPOCHUS;

. CrocoObI MOJyYCeHHSI B JTA0OPAaTOPUU M MPOMBINIICHHOCTH, CBOMCTBA W NMPUMEHEHHE OCHOBHBIX THIIOB YTJICBOJIOPOIOB,
CIIUPTOB, EHOJIOB, alTbJIETU0B, KETOHOB, KAPOOHOBBIX KUCJIOT, CJIOKHBIX A(DUPOB, a30TCOACPIKAIINX COCTUHEHU;

. MpaKTUYECKOEe 3HauYeHUE Haubojee paclpoOCTPAHEHHBIX TMPEICTABUTENICH KIACCOB OPraHWYECKHUX BEIIECTB, IITUPOKO
WCIIOJIb3YEMBIX B ITOBCEIHEBHOM JKM3HU, UX COCTaB, CBOMCTBA, CIIOCOOBI MPUMCHEHNS,

. CrocoObI 6e30macHOTo 00paIeHUs C TOPIOYMMHU U TOKCHYHBIMU BEIICCTBAMH.

[Tocne 3aBepmienust 0oydenwus mo [Iporpamme oOydarommuecs OyayT yMeTh:

° YCTAaHABJIMBATb CTPYKTYPHO-JIOTHYCCKUC CBA3U MCKIY BCCMHU KJIIACCaMU OPIraHNYCCKUX BCIICCTB,
° COCTaBJIATh YPABHCHUA peaKIIHI?I Pa3HbIX THUIIOB;

° IIaHUPOBATb U OCYHICCTBJIITHL CUHTE3 OPTAHUYCCKOT'O BCIICCTBA,

° N3y4daTb CBOMCTBA OpPTraHUYCCKUX BCUICCTB,

° COCTAaBJIATHh LCIIOYKH npeBpameHI/Iﬁ;

° YCTaHABJINBATb CTPOCHUC OPIraHUYCCKUX MOJICKYJI;

° peuiaTh pa3jIMIHbIC THUIIBI pACHCTHLIX 3a1a4 I10 OpFaHquCKOﬁ XUMMHH.

Copaep:xanue IlporpaMmMbl




YueOHblil (TeMATHYECKHUIT) MJIAH

HaunmenoBanue pa3nenos u
TeM

Bcero

qacCoB

B ToMm uuncie

Teopus

[Ipak

THKa

dopma
arrecTanuu/
KOHTPOJIS

Tema 1. Beenenue B
OPraHNYECKYH XUMHUIO

18

8

10

1.1.

Oprannueckas XUMHsl - 3TO
YBJIEKATENBHO.
JlononHUTENbHbIEC IITPUXU K
BAKHEUIIIUM OTKPBITHSIM.

BXOJHOE

TECTUPOBAHUE

1.2.

OTH OpraHNYECKUE MOJICKYIIBI.
CocTtaB OJIMH - CBOICTBa
pasHbIC.

1.3.

[l Ipakmuueckasn. paboma Ne 1.
MonenupoBaHue MOJIEKYJT
OpPraHUYEeCKUX COETUHEHH.

1.4.

DJIEMEHTAPHbBINA aHAIU3
OpraHNYECKUX BEIIECTB.

1.5.

llpakmuueckas paboma Ne2.
OnpeneneHue 31€MEHTapHOrO
COCTaBa OPraHUYECKUX
coenuHeHul (yriepoaa,
BOJIOPOJIA).

TBOPYECKHUI

OTUCT

1.6.

B3aumHoe BausiHHE aTOMOB B

MOJICKYJIC.




1.7.

MOJIEKYJIE.

[l Ipaxmuueckas paboma Ne 3.
B3anMmHOE BIUSHHE aTOMOB B

1.8.

Ilpakmuueckas paboma Ne 4,
[lonyuenue metana
TUPOJIN30M arleTaTta HaTpusl.

1.9.

Ipaxmuueckasn paboma Ne 5.
B3aumopericTBue rekcana ¢

10J1a U3 BOJHBIX PACTBOPOB.

OpoMoM. DKcTpakmusa OpoMa n

TBOPYECKUU

OTUCT

Tema 2. Xumus
YTJIEBOJIOPOJIOB

32

20

12

2.1.

AHKaHI)I, OUKJIOAJIKAaHBbI,

CrpoeHue u puzndecKue
CBONCTBA.

AJIKCHBI, aJIKWUHbI, aJIKOJHUCHBI.

2.2.

Ilpakmuueckas paboma Neb.

HedTb 1 oxpyxaroias cpena.

OTHUCT

2.3.

[TpupoaHbIe UCTOUYHUKH
yIJI1€BOAO0POIOB.

2.4.

AJIKaHbBI, ITUKJI0AJKaHEI,

XUMHUYECKUEe CBOUCTBA U
IIPUMEHCHUE.

aJIKCHBI, aJIKUHBI, aJIKOIMCHDI.

2.5.

Ipaxmuueckasn paboma Ne7.
OrnpeneneHune TeroThl
CrOpaHus TOILIMBA.

OTUCT

2.6.

Kpekunr Hedru.

2.1.

Ipaxmuyeckas paboma Ne 8.
KpekuHr cMa304HbIX Macell.

OTUCT

2.8.

[l Ipaxmuyeckas paboma Ne 9.
Jlennonumepu3zanus
MOJIMITUIICHA.

OTUCT

2.9.

Kayuyk. UcTopust OTKpBITHS.







2.1 Knaccudukamus 2 2
3 apOMATHYECKUX
" | YII€BOAOPOIOB.

Konnencuposannbie
YTJIE€BOJIOPOIBI.

2.1 | ben3on. 2 2

4,

2.1 | T omomnoru 6en3ouna. 2 2

d.

2.1 | IMpaxmuueckan pa6oma Ne 11. 2 2 OTHCT

6 W3ydenne cBOWCTB OeH301a U

" | Tonyona. Pemenue 3ananuii Ha

LEMOYKHU MTPEBPALICHUH.

3 Tema 3. 24 13 11
Kucnopoaoconepxaiuue
OpraHUYECKHE COETUHEHUS

3.1. | Criupre1. TIpenensubie 2 1 1 OT4eT
OJIHOATOMHBIE CIIUPTHI.
Ipakmuueckas paboma Ne 12.
N3ydyeHne XuMHUYECKUX
CBOWCTB JTaHOJIA.

3.2. | MHOroaToMHbIE CITHPTHL. 2 1 1 OTHCT
ApomaTH4eCKHE CITUPTHI.
Ipaxmuueckasn paboma Ne 13.
KauecTBenHbIe peakiuu Ha
STHJICHIJIMKOJIb U TJIULIEPUH.

3.3. | ®eHobI. 2 2

3.4. 2 1 1 OTYeT

[Ipumepsl CUHTE30B acupuHa
U MapareramoIia.
Ilpaxmuyeckas paboma Ne 14.
KauectBeHHbIE peakunu Ha
(beHobI.







OJTHOOCHOBHEIE KHCITOTHI.
JIByXOCHOBHBIC KHCIIOTHI.
KapOoHOBBIE KHCITOTHI.

3.8.

Ipaxmuueckasn paboma Nel6.
[Tonydyenue ykcycHOM
KUCIOThI. I3yueHne cCBOMCTB
YKCYCHOM U OCH30MHOMI
KHCIIOTHI.

OTUCT

3.9.

CrnosxxHble 2(UPHI.
Howmenknarypa nzomepus,
MOJTyYEHHUE U CBOMCTBA
CIOXHBIX 3GUPOB. Kuph.
Ipakxmuueckas paboma Ne 17.
[lonyuenue u cBoCcTBa
3(UPOB YKCYCHOM KHUCIIOTHI.
OMBbLUIEHHE )KUPOB.

OTUCT

3.1

VYraeBoapl. MoHOCaxapupbl.
['mroko3a. {ucaxapusl.
Caxapo3a. [lonucaxapupl.

3.1

Ilpakmuueckasa paboma Nel8.
Brinenenne kpaxmaia u3 Myku
U €ro OOHapyXeHUe.
Pacno3naBanue cnuBoYHOIro
Maclia ¥ MaprapuHa.
O6Hapy>KeHHe TIIOKO3HI B
Aro/ax M 1ioaax.
Ipaxmuyeckasn paboma Nel9.
[Tony4yeHue CBEKIIOBUYHOIO
caxapa.

OTHUCT

Ipaxmuueckasn paboma Ne20).
DKCIIEpPUMEHTAIIBHOE PELIEHUE
3a7a4 Mo TeMe «YTJIEBOBDY.

TBOPYECKUU

OTUCT

Tema 4. OcHOBa XU3HUA

10

. [AMUHBI.

IIpaxmuyeckas paboma Ne 21.

OTUCT







(GyHKIIMOHANBHBIX TPYIII B

pacTBOpax aMHHOKHCIIOT.

4.3.

benku.

IIpaxmuueckas paboma Ne 23.
Obpatumas u HeoOpaTuMas
JeHATypaIus OeKa.
PactBopenune u ocaxxaeHue
6enkoB. L[BeTHBIE peakIun
OEITKOB: KCAaHTOIIPOTEHHOBASI U
OuyperoBas.

OTUCT

4.4.

HYKJ'ICI/IHOBLIC KHCJIOTHI.
buorexHoorus 141 I'CHHas
HMHXCHCPHA.

4.5.

Ilpaxmuueckas paboma Ne 24.
AJKanoubl U TyOUIbHBIC
BelecTBa. /lpakmuueckas
paboma No25.
Nnentudukanus
OpraHUYECKUX COCTMHEHUM.

TBOPYECKUN

OTHUCT

Tema 5. Bbuonornuecku
AKTUBHBIC OPraHUYECKHE
COETMHEHUS

12

5.1.

®epmenThl. Ponb (hepmeHTOB B
KUZHEEATENBHOCTH KUBBIX
OpraHU3MOB U HAPOJHOM
XO35MCTBE.

5.2.

Ilpakmuueckasa paboma Ne

26. PaznoxxeHue nepokcuaa
BOJIOpPO/A KaTajaa3ol ChIPOTro
MsICa U CBIPOTO KapTodes.
Ilpakxmuueckasn paboma Ne

27. CMC, coaeprramumx
SH3UMBI. VcTibITanme cpembl
pactBopa CMC uHAMKATOPHOI

AYVvNMATOTT

OTUCT







5.4.

[TonsiTHE O TOPpMOHAX Kak

TYMOpPaJIbHBIX PEryJIATOpax
KU3ZHEACSITEIbHOCTH )KUBBIX
OpraHU3MOB.

5.5.

JlekapcTBa. JIekapcTBeHHas
XUMUSA: OT HATPOXUMUH 10
XUMHUOTEPATIUH.
HapxoTnueckue Beniectna.

Ipaxmuueckas paboma Ne29.
3HaKOMCTBO ¢ 0Opa3iamMu
rpenapaTroB JOMAIIHEH,
1a60paTOpHOI U
ABTOMOOMJIbHOW aNTCUKH.

Tema 6. MckycCTBEHHBIE U
CUHTETHYECKHE MOJTUMEPHI

6.1.

I/ICKyCCTBeHHI)Ie IMOJINMCPHI.
I/ICKYCCTBGHHI)IG BOJIOKHA.
CHUHTETHYECKUE IMOJIMMCPBI.

JOKJIa 1

6.2.

[IpencraBurenu
CUHTETHYECKHX IIacTMAacC:
HOJIMATUIIEH, MTOJIUMIPONUIIEH U
HOJIMBUHUIIXIJIOPU/IL.
CuHTeTHYeCKHE BOJIOKHA!
JIaBCaH, HUTPOH M KaIlpOH.

TCCTUPOBAHUC

6.3.

Ipaxmuuyeckas paboma Ne 30.
Pacrnio3naBanue ninacrmace u
BOJIOKOH.

OTUCT

Tewma 7. Peuienue 3amau no
OPraHUYECKOU XUMUU

42

42

7.1.

3amaun Ha BBIBOJ XMMHUECKHUX
dbopmyn

7.1.

Haxoxnaenne MonexyasspHOU
(bopMyIIBI BEIIECTBA 110
U3BECTHOMY 3JIEMEHTAPHOMY
COCTaBY.

7.1.

Haxoxnaenne MonexyasspHOU

A’\f\ﬂ“ AX7TTIT Y DATITA/ATDNN TIN







7.2.

10

10

Brluncnenus no ypaBHeHUAM

XUMHYECKUX PEAKLIAN C
y4aCTHEM OPTraHUYECKUX
BELIECTB

7.2.

Brrancnenus maccel
(konmuyecTBa, 00beMa)
BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY (Macce, 00beMy)
OJTHOTO W3 BCTYIHBIIUX B
PCAKIUIO WK TIOJTYYUBIITHXCS
BEIIIECTB.

Brrancnenue maccel (00bema)
MIPOYKTa PEaKIINH 110
U3BECTHOM Macce (00beMy)
UCXOHOTO BEIIECTBA,
coJiepKallero NpuMecH.

Brruncnenue maccel (00bema
WJIH KOJTMYECTBA) MPOTYKTa
peaKIuu, €CJIM OJHO U3
pearupyronMx BEemEeCTB JaHO
B U30BITKE.

Brruncienue MaccoBoM UIIH
00BEMHOM JIOJIM BBIXOa
MPOAYKTA PEAKIIUH OT
TEOPETUYECKHA BO3ZMOXKHOTO.

. | BeluuiciieHMEe coOCTaBa CMeECH

BeniectB (%) BcTynuBiIed B
pEaKIHIO.

3a4yer
(MHAMBU TyaIT
BHOE
peleHue

3a/1a4)







7.3.

I" a30BbIE 3aKOHBI. YpaBHEHUE
Knannepona - Menneneena.

2 OGbeMHas J0JIA rasa.

7.3.| Beuncnenne 3a4eT

3 KOJMYECTBEHHOI'O COCTaBa
ra30BbIX CMECEH.

1.4, OxucauTensHo -
BOCCTAHOBUTEJIbHBIEC PEAKIINI
B OPraHN4eCKOM XUMUH

7.4.| Oxkucnurenb,

1 BOCCTAHOBHUTEJIb, IPOIIECCHI
OKHUCIICHUS U
BOCCTAaHOBJICHUS B PEAKIUAX C
y4acTHEM OpraHUYECKUX
BEILECTB.

7.4.| Cocrapnenue ypaBHeHHit

5 OKHUCIIUTEIBHO -
BOCCTAHOBUTEJIBHBIX PEAKLIUM.

7.4.| Pacyersl 1o YPaBHEHUSIM 3a4eT

3 OKHCIIUTENBHO -
BOCCTAHOBUTEJIBHBIX PEAKLIUM.

1.5.] T eHernueckast CBSI3b MEXIY
KJIACCaMH OPTaHUYECKHUX
BEILECTB

7.5.| Cxemsl mpeBpamieHuii

1 OTPaXKAOIIHNX
TEHETUYECKYIO CBS3b MEXKIY
YIJIEBOJIOPOJAMU U
KHCJIOPOJICOAEPKALIUMHU
OpraHNYeCKUMU
COCIMHEHUSIMH: OTKPBITHIE,
3aKpBITHIE.

7.5. FYPRHLT rrnpnnarnpnmf/'r




CBA3HU MCXKOY X CXEM
YIiI€eBO40pOaaMH U HpeBpameHHf}I
KUCIIOPOICOAEPIKALIMMI
OpraHN4YC€CKHMH BCUICCTBAMMU.

7.6. | BpluncieHus mo 4 4
TEPMOXUMUYECKUM
YPAaBHEHUSIM pEaKIUi

7.6.| T epmoxummdeckue 2 2

1 | YpaBHenus peaKInii.

TemnoBoit 3g ekt peakuu.
OHTAJIBNUSL.

7.6. | Pacuers! TeroBoro 3¢ dekra 2 2 3a4er

o | DEaKIUH 1O TAHHBIM O
KOJIMYECTBE OJIHOTO U3
YYacTBYIOIIUX B PEAKIIUU
BEIIECTB U KOJIMYECTBY
BBIICIIAIOIIEHCS
(TorJIomIaroIIeiics ) TeTUIOTHI.

7.7, | Xumus u Ku3Hb (3371291 U3 2 2 3a4uer
MTOBCETHEBHOMW KWU3HU)
Hroro: 156 61 95

Conep:kanue y4eOHOro (TeMaTu4eckoro) njiaHa

Tema 1. BBegenne B OpraHu4ecKy0 XMMHUIO .
Oprannyeckasi XuMusl - HayKa U yuyeOHbIN npeameT. MiMeHa yueHbIX, BHECIIMX BKJIaJ B pa3BUTHE OpraHMuecKor XuMuu. OCHOBHbIE

IMOJIOKCHHUA TCOPHUU CTPOCHUA OPTraHUICCKHUX COG,Z[HHGHHIZ.

[Ipeanoceuiku co3gaHust Teopuu cTpoeHns. OCHOBHBIE MOJO0XKEHUS TeopuH cTpoeHus A.M. bytiepoBa. XUMUYeCKOe CTPOCHUE U



CBOMCTBa opraHndeckux BemecTB. [lorsTre 00 n3omepuu. CriocoObl 0TOOpaKEHHS CTPOSHUS MOJICKYIIBI ((popMyIIbl, MOenH). 3HAUYCHHE
teopun A.M. ByTiepoBa misi pa3BUTHUS OPraHUYECKOM XMMHUU M XMMHYECKHX MPOTrHO30B. CTpoeHHE aToma yriepoaa. DJIEKTPOHHOE
obnmako u opburtanb, S- W P-opOuTanu. DJNEKTPOHHBIE U JJNEKTpOHHOTrpaduueckre ¢GOpMyNbl aToMa yriepoJa B OCHOBHOM U
BO30YXJICHHOM COCTOSIHUSAX. KOBaJeHTHAss XMMHYECKasi CBSA3b U €€ KiIaccu(uKamms mo croco0y MepeKpbIiBaHUS opOuTaiell («curma» u
«rm» - cBszu). [loHsTre ruOpumu3anuu. PasnmuyHble TUNBI THOpUAM3aliui U (GopMa aTOMHBIX OpOMTANIeH, B3aMMHOE OTTaJIKWBAaHUE
THOPHUJIHBIX OpOUTANICH W MX PACIIONIOKCHHE B MPOCTPAHCTBE B COOTBETCTBHH C MUHUMYMOM DHEPIrHH. | €OMETpHsi MOJICKYJ BEIIECTB,
00pa30BaHHBIX aTOMaMH YTJIEPOJia B PA3TUYHBIX COCTOSHUIX THOPHIN3AIINH.

XUMHUYECKOE CTPOCHHE KaK TMOPAIOK COCIWHEHWS W B3aUMHOTO BIUSHHUS aTOMOB B MoJiekyhax. CBOMCTBO aTOMOB yriepoja
00pa30BBIBaTh MPSMBIC, PA3BETBICHHBIC U 3aMKHYTBIC LICMH, OPJAWHAPHBIC U KpaTHbIC CBsA3U. ['oMosorus, u3omMepusi, GyHKIIMOHAIbHBIC
IPYIIbl B OPraHUYECKUX COCIUHCHHSX. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHUYECKOTO CTpoeHHs. Kiaccudukaiiys opraHHUECKHX
coenuHeHnid. OCHOBHBIC HAIIPABIICHUS PA3BUTHS TCOPUU XUMUYECKOTO CTPOCHHUS.

lIpakmuueckas paboma Ne 1 MoaenupoBaHue MOJIEKYJI OPraHUYECKUX COSAMHEHUN

llpakmuueckaa paboma Ne 2 OnpeneneHue 3J€MEHTAPHOIO COCTaBa OPraHMYECKUX COEIMHEHMH (yriepona, BOAOPOJA, a3o0Ta,
rajoreHoB).

llpakmuueckas paboma Ne 3. BzaumHoe BIIMSTHUE aTOMOB B MOJIEKYJIE.

llpakmuueckas paboma Ne4. 1lonydeHre MeTaHa IUPOJIU30M alleTaTa HaTpusl.

llpakmuueckas paboma Ne 5. B3aumoelicTBue rekcana ¢ OpoMom. DKCTpakius Opoma U Hoja U3 BOJHBIX PaCTBOPOB.
Tema 2. Xumus yriieBoaopoaoB

[lonsitue 00 yrneBogopoaax. OCOOEHHOCTH CTPOEHHUS MPEIENbHBIX YII€BOAOPOJIOB. AJKaHbl KaK MPEICTaBUTEIN MpeleabHBIX
YTJIEBOJIOPOJIOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI METaHA U JAPYIUX aJIKaHOB. ['OMOJIOTrHYecKuil psaa U H30Mepus
napapuHoB. HopManbHOe M pa3BETBIEHHOE CTPOEHUE YriepoAHod uenu. HoMeHkiaTypa ankaHOB W aJKWJIBHBIX 3aMECTHUTEJIEH.
DuU3NYECKUE CBOMCTBA AJIKAHOB. AJIKaHbI B IPUPOJIE.

Peakiun 8c-tumna: ranorenupoBanue (pa6orsl H.-H. Cemenona), autpoanue no KonosanoBy. MexaHu3Mm peaxkiuu XJI0pUpOBaAHUS
ankaHoB. Peaknuu neruapupoBaHusi, TOPEHUS, KaTAIUTUYECKOTO OKHCJICHUS ajkaHOB. KpeKWHI ankaHOB, pa3liMyHbIC BUJIbI KPEKHHTA,



NPUMCHCHHUEC B IIPOMBIIIJICHHOCTH. HI/IpOJ'H/IS M KOHBEPCHA METaHa, U30MCPU3alMAd aJIKaHOB.

DIIEeKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIBI ATHUJICHA W alKeHOB. ['omMoorudeckuii psm 1 oomas ¢hopmysia aJTKkeHOB.
N3omepus STUIICHOBBIX YTIIEBOJOPOJOB: MEXKKIACCOBAasA, YIVIEPOAHOIO CKEJIETa, MOJOXKEHHUS KpPAaTHOM CBSI3M, TE€OMETPUYECKas.
OcoOCHHOCT HOMEHKJIATYPBhI 3THJICHOBBIX YTJIEBOJIOPOJOB, HA3BaHUS BAXHEUIUX paauKaaoB. DU3HYECKHE CBOWCTBA aJIKCHOB.
DneKkTpoUIBHBIA XapaKTep peakKIuii, CKIOHHOCTh K PEaKIUsAM MPHUCOCIUHCHUS, OKUCICHUS, oJuMepu3anuu. [IpaBuino MapkoBHUKOBa
M €ro 3JICKTPOHHOE 00OCHOBaHHWE. Peaknnu ramoreHupoBaHMS, THAPOTAIOTCHUPOBAHUS, THApaTaluu, TuApupoBanus. Mexanusm AE-
peakuui. [loHsTHE O peakuusx NoauMepu3alnuu. ['opeHue ankeHOB. Peakimym OKUCIECHUS B MSITKMX M KECTKUX YCJIOBUSX. Peakmus
Barnepa u ee 3HaueHus 11 0OHAPYKEHHUS HEMPEICIbHBIX YIJIEBOIOPOI0B, MOJTYYSHHUS TITUKOJICH.

SHGK’I‘pO(l)I/IJ'II)HI-Jﬁ XapaKTCp peaKHHﬁ, CKJIOHHOCTb K PpPCaKOUAM IPUCOCANHCHHA, OKUCICHUSA, ITOJIMMCPHU3ALNN. HpaBI/IJ'IO
MapKOBHI/IKOBa n €ro 3JICKTPOHHOC 000CHOBaHHE. PeaKHHPI raJIOrCHUpPOBAaHUA, THAPOTaJIOTCHUPOBAHHUA, THAPATAOIUN, TUAPUPOBAHUA.
Mexanusm Ae-peaKuHﬁ. ITonsaTue o pPCaKIuAX IMOJIMMCPHU3AITNN. FOpeHI/IC AJIKCHOB. PCaKHHH OKHCJICHUA B MATKUX U JKCCTKUX YCIIOBUAX.

Peakuus BarHepa n €€ 3HAUYCHUA AJIs1 06Hapy>KeH1/m HETIPCACIbHBIX YITICBOAOPOA0B, ITOJTYUCHUA TJIUKOJICH.

[lonsTie u knaccupukanus AMEHOBBIX YIJIEBOJIOPOIOB IO B3aUMHOMY PacIOJIOKEHHUIO KPAaTHBIX CBsI3el B MojieKyse. OcoOeHHocTH
AJNIEKTPOHHOTO M MPOCTPAHCTBEHHOT'O CTPOEHUS COMPSIKEHHBIX NUEHOB. IloHsATHE O I-371€KTpoHHOH cucteme. HoMeHKnaTypa IHeHOBBIX
yriaeBoaopoaoB. OCOOEHHOCTH XUMHMUYECKUX CBOMCTB CONPSDKEHHBIX AUEHOB, KaK CIEACTBHE MX 3JEKTPOHHOrO crpoeHus. Peakuuu 1,4-
npucoeauHenus. [lonumepusanust queHoB. CriocoObl MONy4YeHUs] JUEHOBBIX YIiaeBoAoponoB: padotel C.B. Jlebenea, neruapupoBaHue

AJIKaHOB.

OCHOBHBIE TIOHATUS XUMUN BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN HA MPUMEPE NPOIYKTOB IMOJIUMEPU3ALNHN AIKEHOB, AJIKAJUEHOB U
X TAJIOIEHIIPOU3BOIHBIX. MoOHOMEp, NOJMMEp, peakuus IOJIUMEpPU3ALMM, CTEIECHb NOJMMEPU3ALUHU, CTPYKTYPHOE 3BE€HO. THIIBI
IIOJIMMEPHBIX LENEHN: JUHEWHBIE, pa3BETBICHHbBIC, cluuThIe. [IoHATHE O cTepeoperyisipHbIX nojauMmepax. Ilonmmepsl TepMoIuIacTUYHbIE U
TepMopeakTuBHbie. IlpencraBnenne o macTMaccax M djacromepax. IIonMMATUIEH BBICOKOIO M HM3KOIO JABJICHHUs, €r0 CBOWCTBA U
npumenenue. Karanuzatopsl Lurnepa-Harra. [TonunponuneH, ero npuMeHenne u cBorctpa. ["amorenconepskamiie noaumepsl: TedIioH,
nonvBuHUIXJIOpUA. Kayuyku HaTypaibHblii U cuHTeTHUeckue. CononnmMepsl (OyTaaAMeHCTUPOJIbHBIN Kayuyk). Bynkanuzamnus kayuyka,

pe3uHa 1 200HUT.

['omonornueckuil psx aKMHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE ALETUIIEHA M APYIMX AJIKWHOB. I' OMOJIOrnYecKuit



psaa u obmas ¢opmyna ankuHoB. HomeHkaTypa aleTUIEHOBBIX YIieBOAOpoaoB. M3oMepus MexKiaccoBasi, YIJEpOAHOIO CKelera,
TOJIOKEHUS KPATHOU CBSI3H.

XWMHYECKHE CBOMCTBA U MpUMEHEHNE AIKUHOB. OCOOCHHOCTH PeaKIMii MIPUCOSTUHEHHUS IT0 TPOMHOM yriepoa-yriaepoIHON CBSI3H.
Peakuust Kydeposa. IlpaBuno MapkoBHHKOBa NMPUMEHHUTENBHO K aueTuieHaMm. [loaBHMKHOCTh aToma BOoJopoJa (KHCIOTHBIE CBOMCTBA
ankuHoB). Okucienue ankuHoB. Peakuus 3enunckoro. [IpuMeHeHne aleTuieHOBBIX yIiieBo1opo1oB. [lonuBuHMIaLeTAT.

I" omonoruueckuii psix apeHoB. beH3om kak nmpeacTaBuTeNb apeHoB. Pa3BuTue mpeacTaBiennii o ctpoeHnn 0eH3omna. CoBpeMeHHbIS
MPEICTaBIEHUsI 00 DJIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuu OeHzona. OOpa3oBaHME apOMaTUYECKON JI-CUCTEMBI. [ omoioru
OeH30Jla, UX HOMEHKIaTypa, obmas dopmyna. HomeHknaTypa s IW3aMeIIEHHBIX MPOW3BOJHBIX O€H30M1a: opmo-, Mema-, Jopa-
pacrosio’keHue 3amecturesieil. u3ndyeckne CBOMCTBa apeHOB.

XUMUYECKHE CBOWCTBa apeHOoB. llpumepbl peakiuil 3JIeKTPOUIHLHOTO 3aMENICHUS: TaJOTCHHUPOBAaHUE, AIKWIMPOBAHUE
(xataimmzatopel @punens- Kpadrca), HutpoBanue, cyiabdupoBanue. Peaknum TuapupoBaHUS W NPUCOCAMHEHHS XJIOpa K OEH30Iy.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOrOB OeH30J1a. B3auMHOE BIMsIHME aTOMOB Ha MpPUMEpPE rOMOJIOroB apeHoB. OpueHTanus B
peakiusx snektpoduibHoro 3amenienus. Opuenrtantsl [ u 11 pona.

[Ipuponubie uctounuku yriaeBogoponoB. I'a3. Hedts. Kamennsiit yrons. HedTh, €e cocTtaB M CBOICTBa, HCIOJIb30BAaHHUE B
HaponHOM xo3siicTBe. IIponykThl ¢dpakimoHHOW neperoHku HepTH. [lpuponseii u nomyTHbId HedTsHOU ras3pl. Kokcoxumuueckoe
npou3BoJcTBO. OxpaHa OKpyXarouieil cpeapl mpu HedrTenepepabOTKe U TPaHCHOPTUPOBKE HedTenpoaykroB. TorumBo. Temora
cropanus Torusa. [lonustunen. Kaydyk kak npupoaHbIi NOJUMEp, €ro CTpoeHue, cBoicTBa. [Ipumenenue kayuyka. [Ipobnema cunresa
Kay4dyKa U €€ pelcHue.

Ponp oTed4ecTBEHHBIX U MUPOBBIX YUEHBIX B U3YUYEHUH XUMHH YIJIEBOJAOPOIOB.
Ipaxmuyeckasn paboma Ne 6. Paznenenue cmeceil myreM neperonku. /lpaxkmuueckas paboma Ne 7. HedTb u okpyxaromas cpena.
Ipaxmuyeckasn paboma Ne 8. OnpeneneHue TEMIOTh CropaHus Tomnusa. /Ilpakmuueckas paboma Ne 9. Jlenonumepusanus

IIOJIUDTHUIICHA.

Ilpakmuueckasn paboma Ne 10.Kayuyk: nmonydeHue, CBOMCTBA, MPUMCHECHHE.

Apenbl. Teopusi apomaruyHocTH. McTOpUsi yCTaHOBJCHHS CTPOCHHUS MOJIEKYJbl O€H30J7a, pa3BUTHE TNpEJCTaBlIeHUN 00



APOMATHYHOCTH IUKJIMYECKUX MoJekyd. Kpurepum apomarmunoctu. IlpaBunmo Xrokkens. Kriaccudukanms apoMaTHdecKux
YIJIE€BOJAOPOOB. MOHO - W TNONMIUKINYEecKue apeHbl. KoHAeHCHpOBaHHBIE YIJIEBOAOPOAbl. DeH305, €ro >3JIeKTpOHHOE U
MpoCTpaHCTBEHHOE cTpoeHue. CIocoObl TONyYeHHS W XHMHYECKHE CBOHCTBA OcH30J1a. Peakiuu 3aMenieHus W TPHUCOCIUHCHUS C
yuactueMm Oen3ona. ['omomorm OeH3oma, ux HOMeHKIaTypa u u3omepus. CrocoObl MOMydeHHS W XUMUYECKHE CBOMCTBA TOJYOIa,
KCHUJIOJIOB, KyMoJjia. B3anmMHoe BIIMsIHUE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COCAMHEHUI.

Ilpakmuueckas paboma Ne 11. 3yuenne cBOMCTB OCH301a U ToJTyoJia. Pemrenue 3agannii Ha EMOYKH MPEeBPAIICHUH.

Tema 3. Kucsiopoaocoaep:kaiiyue opranudeckue coeJuMHEHMsI .

CHI/IpTI)I. KJ'IaCCI/I(l)PIKaHI/IH, HOMCHKIJIATYpPa U U30MCPUA CIIMPTOB. Hpe)ICJ'ILHI)Ie OJHOATOMHBIC CIIUPTHI, UX CTPOCHUC, ITOJTYUCHUC U
cBoiicTBa. MeTaHosI U 9TAaHOJI, UX IIPOMBIIIJICHHOC IIPOU3BOACTBO U IPUMCHCHHUC B OPIraHNYCCKOM CHHTC3C. Hpe)]CJ'II)HI)IC MHOI'OATOMHBIC

cnupthl. [lonydeHnue, cBOMCTBA M TPUMEHEHHUE STUIICHIJIMKOJIS U TJIMIIEpPUHA.

Apomatnueckue ciupThl. PeHMIKapOUHOI U OEH3UIKapOUHOJI, UX MTOJIyYEHUE, CBOMCTBA U IPUMEHEHUE.
llpakmuueckas paboma Ne 12. 3yueHre XMUMHUUECKUX CBOMCTB 3TaHOJA.
llpakmuueckas paboma Ne 13. KauecTBeHHbIE peaKlIMM HA STUJICHIIIMKOIb U TJIUIIEPUH.

DeHOBI. CTpOCHI/Ie, IMMOJIYYCHUC U CBOMCTBaA (I)GHOJIOB. deHoN U KpC30JIbl, UX IMIPOMBINIJIICHHOC IIOJNYUYCHUC U IIPUMCHCHHUC B
CHUHTC3C JICKApPCTB, ITOJINMCPOB, KpaCI/ITeJIGfI. HpI/IMepBI CHUHTC30B aClIMpHUHA U IMapancTamMoJia.

llpakmuueckas paboma Ne 14. KauecTBeHHbIE peaklud Ha (PEHOJIBI.

Anpperunpl. Knaccudukamnus, HOMEHKIatypa W u3oMepus anbaerujoB. CTpoeHue, MOJy4eHHE W CBOMCTBA IMpPEAETbHBIX U
apoMaTUYEeCKUX anbJerun1oB. GopManbaeru, aleTaabIerul u OeH3anbAeru, UX MoJyuYeHue, 0coOble CBOMCTBA U IPUMEHEHHE.
Ipaxmuueckasn paboma Ne 15. VI3yueHne XMMUYECKUX CBOWCTB (popMaibaerua U OeH3aIbAeraa.

KeroHnsl. HOMEHKIIaTypa, H30MEpUsI KETOHOB. CIIOCOOBI MOJIYYEHHUSI M CBOMCTBA MPEJCIbHBIX U apOMaTHUYECKUX KETOHOB. AIETOH,
€ro CTPOEHUE, NOJIy4EeHNE, 0COObIE CBOMCTBA U IPUMEHEHUE.

Kap6onoBbie kucnotel. Homenknatypa, uzomepus, kiaccudukanus KapOOHOBBIX KucioT. CTpoeHHe, MOJyuyeHHWEe U CBOMCTBa
MpeNeIbHbIX U apOMATHYECKUX KapOOHOBBIX KUCIOT. J[ByXOCHOBHBIE KapOOHOBBIE KHUCIOTHI. [IprMeHEHHE KHUCIOT B OPraHHMYECKOM

CHHTC3C.



Ilpakmuueckasn paboma Nel6. IlonydeHrne YKCyCHOM KUCIOTHI. MI3ydeHne CBOMCTB YKCYCHOW W OCH30MHON KHCIIOT.
Crnoxnsie 3¢gupsl. HoMeHKIaTYypa n3oMepusi, IoJTy4deHHE U CBOMCTBA CIIOKHBIX 3(PpupoB. KUpHL.

Ilpakmuueckasn paboma Ne 17. Tlonydenne u cBocTBa 3UPOB YKCYCHON KHCIOTHI. OMBUICHHE KHPOB.

VYrneBonapl, 3HAYCHHUE YTJCBOJOB B JKMBOW NMPHUPOJC W B JKM3HU YeIOBEKa. [ TFOKO3a - BEIIECTBO C JBOMCTBEHHOW (YHKIIHCH -
NbJCTUAOCTUPT. XUMUYECKHE CBOWCTBA TIIOKO3BI: OKHCIICHHE B TJIIOKOHOBYIO KHCIOTY, BOCCTAaHOBJICHHE B COpOUT, OpokeHue
(MoJI0YHOKHKCTIOE U cIUpTOBOE). [I[puMeHeHue TIIF0K03bl HA OCHOBE CBOWCTB.

Ilpakmuueckas paboma Nel8. BrelaeneHue Kpaxmana U3 MyKH M €ro oOHapyxeHHe. Pacro3HaBaHWe CIMBOYHOTO Maciia M MaprapuHa.
OOHapyKeHHE TITIOKO3bI B AT0/IaX ¥ IUI0AaX.

llpakmuueckas paboma Ne 19. TlonyyeHre CBEKJIOBUYHOTO caxapa.
llpakmuueckas paboma Ne 2(). JkcriepuMEHTAIBHOE pELICHUE 3a7a4 [0 TeEME « Y TJIEBObIY.
Tema 4. OcHOBa )KM3HH.

Amungl. [lonstne 00 amuHax. HonyquI/Ie ApOMAaTH4YCCKOIro amrHa - aHWJIMHA - U3 HI/ITpO6€H30J'Ia. AHMINH Kak OpTraHU4YCCKOC
OCHOBaHHE. B3anMHOEe BJIMsSHHUE aTOMOB B MOJICKYJIC aHWJIMHA: ocjiabJIeHue OCHOBHBLIX CBOWMCTB M B3aHMOJICHICTBHE C 6pOMHOﬁ BOJIOM.
HpI/IMeHCHI/IC aHUJIMHA Ha OCHOBE CBOMCTB.

llpakmuueckas paboma Ne 21. B3aumoeicTBIe aMMUaKka U aHUJIMHA C COJITHOM KUCTIoTOM. Peakius aHuiamHa ¢ OpoMHOM BOJIOM.

AmvunokuciaoTsl [lonydeHrne aMUHOKHUCIOT U3 KapOOHOBBIX KHUCIOT U TUAPOJIU30M O€KOB. XMMHUUYECKHE CBOMCTBA aMHUHOKHUCIIOT
Kak aM(OTEpHBIX OPraHMYECKUX COCIUHEHHI: B3aMMOJCHCTBHME CO IIEJOYaMH, KHCIOTaMH H Jpyr C JpyroM (peaxuus
noyMKoHAeHcanun ). [lentuanas cBs3p U nonunentuasl. [I[puMeHeHne aMUHOKHUCIIOT Ha OCHOBE CBOMCTB.

Ipaxmuuyeckas paboma Ne22. AMUHOKUCIOTHL. Jloka3aTeabCcTBO HAMMYUS (QYHKIMOHAIBHBIX TPYIIN B pACTBOPaX aMUHOKHUCIIOT.

benku. [lonydyenne GenkoB peakiuel MOJIMKOHACHCAUA aMUHOKUCTOT. [lepBuuHast, BTOpUYHASI U TPETUYHAsI CTPYKTYpPbl OETIKOB.
XUMUYECKHE CBOMCTBA OEIIKOB: TOPEHHE, IEHATypallus, THAPOJIN3 U [[BETHBIE peakiuu. buoxumuyeckue Gynkuun 0enkoB. I'eHeTnyeckas
CBsI3b MEXKY KJIaCCAMU OPraHUYECKUX COCAUHEHUN.

Ilpakmuueckas paboma Ne23. Obpatumasi 1 HeoOpatumasi JeHaTyparus Oenka. PacTBopeHue m ocaxacHue OenkoB. [[BeTHBIE peakiun



0€IKOB: KCAHTOIIPOTEMHOBAs U OMypeTOBasl.

Hyxnennosble kucioTel. CHHTE3 HYKJICHMHOBBIX KHUCIOT B KJIETKE W3 HYKICOTHAOB. OOmMIA TUIaH CTPOCHHUS HYKJICOTH]A.
Cpasuenue ctpoenus u Qynkumiit PHK u JIHK. Ponp HykIeMHOBBIX KHCIOT B XpaHEHUHU W Tepeaade HacleICTBEHHON WH(OpMAIUU.

buoTtexHonorus U TeHHAss UHKEHEPHSI.
Ilpaxmuyeckasn paboma Ne24. Ankanounsl u 1yOnIbHBIE BEIIECTBA.

Ipakxmuueckasn paboma Ne25. Unentrdukaius opraHudecKuX COSTMHCHHH.
Tema S. BuoJioru4ecKu aKTUBHbIE OPraHUYeCKHe COeTUHECHUS

q)epMeHTI)I. q)epMCHTBI KaKk OMOJOrM4YecKue KaTaJIn3aTOPbI OeJIKOBOM IIpUpPOIbI. OcoOeHHOCTH (I)YHKIII/IOHI/IPOBaHI/IH q)epMeHTOB.
Poinb (bCpMCHTOB B JKU3HCACATCIIbHOCTH JKUBBIX OPraHMu3MOB U HAPOAHOM XO3SIMCTBE.

Ilpakmuueckas paboma Ne 26 Pa3noxeHue nepoKcuaa BOA0POIa KaTaaa3oi ChIPOro Msca U CHIPOro KapTodes.

llpakmuueckasn paboma Ne 27. Cunretndeckue moromue cpencrsa (CMC), conepxkamue sH3uMbL. McnbiTanue cpenast pactsopa CMC
UHJIUKATOPHON Oymaromu.

Buramunpl. IloHsiTHE O BHTaMHHax. HapymeHI/m, CBA3aHHBIC C BHUTaMHMHaMM:. aBUTAMHMHO3bl, THIIOBUTAMHWHO3blI H
TUIICPBUTAMUHO3BI. Burtamunu C kak npeaACTaBUTCIIb BOAOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A kak MpeaACTaBUTCIIb JKUPOPACTBOPHUMBIX
BUTaMHUHOB.

llpakmuueckas paboma Ne 28. KauecTBeHHbIE peaKlIUd HAa BOJIOPACTBOPUMBIE BUTAMUHBI.

I'opMmoHnBl. [ToHsITHE O TOPMOHAX KaK TYMOPAJIBHBIX PETYIIATOPAX )KU3HEAEATEIIbHOCTH )KUBBIX OPTaHU3MOB. MHCYIJIMH U aJpeHalnH
KaK MpeacTaBuTean ropMoHoB. [IpodunakTrka caxapuoro auadera.

JlexapcTBa JlekapcTBeHHasi XMMHs: OT HUATPOXUMHUU (YequmenvHas, JNeKApCmeeHHAs aixumus) N0 XUMHUOTEpanuu. ACHUPHUH.
AHTHOUOTHKH U TUCOAKTEPHO3.

HapxoTtuueckue BemectBa. Hapkomanusi, 6ops0a 1 nmpopuiakTuka.
Ipaxmuuyeckas paboma Ne 29. 3HakOMCTBO ¢ 0Opa3laMu IIpenapaToB JOMaIIHEH, 1a0opaTOpHO 1 aBTOMOOMIBHON alTeUKH.

Tema 6. I/ICKyCCTBeHHLIe N CUHTCTUICCKHUE MMOJIUMEPDLI.



UckyccTBennbie monuMepsl. [lomydeHne MCKYCCTBEHHBIX MOJIMMEPOB KaK MPOAYKTOB XUMHUYECKON MOIU(UKAIMN TPUPOIHOTO
MOJIMMEPHOTO ChIpbsi. ICKyCcCTBEHHBIE BOJOKHA (ALlETaTHBIM IIEIK, BUCKO3a), X CBOMCTBA U NMpuMeHeHue. CHHTETUYECKHE MOJUMEPHI.
[lonyyeHrne CHHTETHYECKUX MOJMMEPOB pPEAKUHUSIMU MOJMMEPHU3ALUUM M ToJUKOHAeHcauuu. CTpyKTypa MOJUMEPOB JIMHEHAs,
pa3BETBIEHHAsT M NPOCTPAHCTBEHHasA. [IpeacTaBUTENM CHUHTETMYECKUX IUIACTMACC: IOJMATUIIEH HHU3KOTO M BBICOKOTO JAaBIICHUS,
MOJIMIPOINUIIEH U MOAMBUHUIXIOpUI. CHHTETUYECKHUE BOJIOKHA: JIABCAH, HUTPOH M KaIlpOH.

Ipaxmuueckasn paboma Ne 3(). Pacnio3HaBaHUE TJIACTMACC U BOJIOKOH.
Tema 7. Pemrenue 3a1a4 10 OPraHu4ecKOM XMMHUHU

3amayn Ha BBIBOJ] XUMHUUYECKHUX (OPMYIT

Pemenus 3amay Ha BBIBOJ XMUMHUUYECKHX (DOPMYJ OpPraHMYECKHX COCAMHCHHH Pa3IMYHBIX KIACCOB. AJTOPUTMBI PAacyeTOB IO
XUMHYECKUM (opMynaM: HaXOXKICHUE MacCOBOWM MOJIM dJeMEeHTa B BemiecTBe. Pacu€Thl Ha BbIBeleHHE (DOPMYIBI BEmIecTBa IO
abCOJIIOTHOI U OTHOCUTEIHLHON IIOTHOCTH MapOB ra3000pa3HbIX BEIIECTB, 10 MPOAYKTaM CTOpaHUsl OPTraHUYECKUX BEIIECTB.

Brruncienus o ypaBHEHUSIM XUMHUYECKUX PEAKIUi ¢ ydacTueM opranudeckux Bemects (10 1)

Pacuér konuyecTBa BelecTBa, Macchl, 00beMa MPOJIyKTa PEaKUH WM UCXOJHOIO BEIIECTBA MO0 MMEIOUIMMCS JTaHHBIM; PELICHHE
3aJa4 Ha TMPHUMECH, Ha W30BITOK-HEJAOCTaTOK. PacueThl MaccoBOil JonM BBIXOJa MpoAyKTa peakiuu. OCHOBHBIE 3aKOHBI XUMHUU W
XUMHAYecKue (popMyIibl, MpUMEHsIEMbIe TIPU PEIIeHUH 3a/1a4u. Pemenue 3amad Ha cMecH OPraHUYeCcKUX BEIIECTB (ra3000pa3HbIX, )KUIKUX,
TBEPIBIX).

PacueTsl ¢ ucnonp3oBaHue ra30BbIX 3aKOHOB

OcHOBHEBIE Ta30BbI€ 3aKOHEI. PenieHune 3a/1a4 ¢ UCII0JIb30BaHUEM I'a30BBIX 3aKOHOB, OTHOCHTEJILHOM IJIOTHOCTH T'a30B, 00bEMHOM U
MOJIBHOM JIOJIU BEIIECTB B CMECH.

OKHMCIIMTEIBHO - BOCCTAHOBUTEIILHBIC pc€aKunu B OpFaHquCKOﬁ XUMUH .

OKI/ICJ'II/ITGJ'IB, BOCCTAHOBUTCIIb, IMPOLCCChBI OKHUCJICHHUA WM BOCCTAHOBJICHUSA B XUMHUYCCKHX PCAKOUAX C YUACTHCM OPraHUYCCKUX
BCIICCTB. CocraBnenue ypaBHeHPII;'I OKHCIUTCIBbHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ. Pacuetnl 1o YPaBHCHUAM  OKHCJIUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKHHfI.



I'eneTnueckas CBs3b MCXKAY KJIaCCaMH OPraHNM4YCCKHUX BCUICCTB .
CocraBienue u PEIICHUEC LICTIOUCK HpeBpaHleHHfI, OTpaXarmux rcH€THYCCKYIO CBA3b MCXKAY KiIaCCaMH OPTraHNYCCKHUX BEIICCTB.

Brruncnenus no TepMOXMMUYECKAM YPAaBHEHUSAM PEAKIINAN .
Tepmoxumuueckue ypaBHeHus peakuuid. TermnoBoi 3¢ dekT peakiun. DHTaIbNN. PacueTsl Mo TEpMOXMMHUYECKUM YPABHEHUSM.

XUMHS ¥ )KU3Hb (337244 U3 TOBCETHEBHOM KU3HU .
3amauu ¢ MPOU3BOJICTBEHHBIM, CEJIbCKOX035HCTBEHHBIM, YKOJIOTUYECKUM COJICPKAHUEM.

®0prl KOHRmMpOJis U OUEeHOYHble Mamepuaibl

21.]'[5[ MOHHUTOPpHUHI'a PE3YJIbTATHBHOCTU OGpﬁSOB&TCJ'IBHOFO nponecca 1o IporpamMmce «OpI‘aHI/I‘-IeCKaH XUMHA B BOIIpOCax H
3aJlavax» HUCIOJIb3YIOTCA CIICAYIOIUC BUIblI KOHTPOJIA:

. NpeBapUTEIbHBIA KOHTPOJb (MPOBEpKAa 3HAHWM YyYalIMXCs HAa HAYadbHOM OJTame ocBoeHHs [Iporpammel) - BXoIHOE
TECTHUPOBAHHUE;

. TEKYIIUH KOHTPOJIb (B TEUYEHHE BCETO CPOKA peasn3alliu MpOorpamMmel);

. UTOTOBBII KOHTPOJIb (3aKJIIOUUTENbHAS TPOBEPKA 3HAHUM, YMEHUI, HABBIKOB [0 UTOTaM peanu3anuu [Iporpammer).

1. CobeceoBanue M0 U3Y4YEHHON TeMe (TEeKYIIHM KOHTPOJIb).

2. Temarnueckoe TECTUPOBAaHUE (TEKYIIHI KOHTPOJIb).

3.3a4eT 1o NpoHAEHHOMY pa3eiy IporpaMmbl (IPOMEKXYTOUHBIA KOHTPOJIb).

4.01eHKa AOKIaJ0B 00yUalOIIMXCs Ha 3aHATUAX.

5.0ueHka yyacTtusi 00y4aromuxcsi B IPeIMETHBIX OJIMMIIMAIaX U KOHKYpPCax, B MOJTOTOBKE U 3aIIUTE TPOEKTOB.
Onenka 00pa3oBaTeIbHBIX Pe3yNbTaToB 00yueHus no [Iporpamme

OneHka 3HaHMM, YMEHHM W HaBBIKOB, OOYyYalOLIMXCS MO OKOHYAHWU NPOXOXKICHHUS JOMOJHUTEIBLHOM 00IIepa3BUBaroLIei
nporpaMmbl «OpraHudeckas XuMHs B BOIIPOcax M 3aJa4ax» IPOBOAUTCS MO CIAEIYIOIIUM KPUTEPHSIM:



1. 3HaHKME TEOPETHUECKUX OCHOB OPraHUYCCKON XMMHH.
2. 3HaHWE CBOWMCTB, THIIOB U KJIACCOB OPraHUYECKUX BEIECTB.
3. HccnenoBarenbCKkue YMEHHS W HABBIKH B IMOJTYYCHUH U U3YUYCHUH CBOWCTB OPraHUYCCKUX BEIIECCTB.
4. YMeHHe pelaTh pa3jIMYHbIC THIIBI PACUETHBIX 3a/1a4 0 OPraHuYeCKON XUMHH.
OreHka B Oanax.
OPI'AHM3ALIMOHHO-ITEAAT OI'MYECKUE YCJIOBU S PEAJIU3ALIUMU ITPOI'PAMMBI

Y4ebHo-meToanyeckoe odecnieyenne [IporpamMmer.

MGTOHI/IKa o6yquI/151 110 HporpaMMe «OpI‘aHI/I‘—IeCKaSI XUMHUS B BOIIpoCax M 3agadax»» COCTOUT M3 COYCTAHHA CIIOBCCHOI'O
N3JI0KCHUSI TCOPCTUUCCKOI'O MATCpHAJIda C HANTIAAHBIM IMOKA30M WJUIIOCTPUPYIOMICTO MATCpHUAJIda U IIPUCMOB PCHICHUA MPAKTUYCCKHUX U
paCHCTHBIX 3aaad. O6yqa}01uI/Iec;1 3aKPCIUIAIOT IIOJIYYCHHBIC 3HAHUA IIYTECM CaAMOCTOATCIBHOI'O pPCHICHUA 3a/a4, BbIIIOJIHCHUS
IMPAKTHUYCCKUX pa60T. I[J'ISI pPa3BUTHA TBOPYCCKOT'O MBIIIJICHUS W HABBIKOB aHAJIMTUYECKOMU ACATCIIbBHOCTU IIPOBOJATCA TCMATHYCCKUC
AUCKYCCHH, MO3T'OBBIC INTYPMbI, HHTCIIJICKTYAJIbHBIC UI'PHI.

@opMbI 3aHATUI

. JeKIUs
. CeMHHAp

. MpakTuieckas padbora

. camocTosiTelbHas paboTa
. 3aIUTa MIPOEKTOB

MarepuanbHO - TEXHUYECKOE 00ecrieueHne

OpraHu3alMOHHbBIE YCJIOBHS, TO3BOJIAIONINE pPEA30BaTh COJAEpKAHUE JOMOJIHUTENbHOW 00pa3oBaTeNbHOW MPOrpaMMbl
«Oprannueckasl XuMusl B BOIPOCAX U 33/1a4ax» MPEAronaratoT HaJuyue:

- yueGHOro KabnHeTa, 000PyI0BaHHOTO JOCKO;



- XUMHYECKOM 1abopaTopuu, 000pyA0BaHHOHN BHITSHKHBIMU HIKadamu;
- XUMHYECKOM MOCYAbI OOIIETO U CTICIMATFHOTO HAa3HAYCHUS;

- HarpeBaTeNbHbIX U U3MEPUTEIHHBIX TPHOOPOB;
- 000pyI0BaHUS ISl IEMOHCTPAIIUU PA3THUYHBIX (PU3NIECKUX U XUMUYECKUX TPOIECCOB;

- KOMIIbIOTEpA C MYJIbTUMEIUUHBIM 000PYIOBAHHUEM.

JlugakTuaeckoe oOecTiedeHUe MpearoigaracT HaJludue TEKCTOB PAa3HOYPOBHEBBIX 3aJIaHWM, TEMAaTHUYECKHUX TECTOB IO KaXKIOMY
paszeny U TeMe, MHCTPYKLMM N7l BBIIOJHEHUSI MPaKTUYECKUX padoT, TaOnuipl xuMudeckux sneMeHtoB .M. MenpaeneeBa, Tabnuiibl
PacTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJICH.

TembI MPOEKTHBIX padoT
1. CiupThl: BO3A€MCTBUE HA OPraHU3M YEI0BEKA U IPUMEHEHNUE B MEJIULIMHE.

. DEHOMI 1 €ro TOMOJIOTH HeﬁCTBHe Ha OpraHmu3M 4CJIOBCKa, IPUMCHCHUC.
Anbaeruapl N KCTOHBI: I[eﬁCTBHe Ha OpraHu3M YCJIOBCKA U IPUMCHCHHUC B MCIUIINHC.
. HpI/IMeHeHI/IC B MCIHUILIMHC Kap6OHOBBIX KHCJIOT U X COJICH.

2
3
4
5. Oprannueckue BeliecTBa - TOKCUKAHTHI U aJUIEPTeHbl B OKPYKAIOIIEH cpefe.
6. Oprannueckue BEIIeCTBa - MyTareHbl M BEIECTBA-KAHIIEPOTEHBI.

7. Oprannueckue BeIIecTBa - CPEJCTBA TUTUEHBI U KOCMETHKH.

8. Opranuueckue BelecTBa - NUIIEBbIE T00aBKU.

9. buonornyecky akTUBHbIE OPTaHUYECKUE BEIIECTBA: (DEPMEHTHI.

10. ApomaTu3atopsl Ha OCHOBE CIOKHBIX 3(DUPOB.

11. ben3s(a)nmupeH - XUMHUKO-3KOJIOTHYECKas MpoOIeMa COBPEMEHHOCTH.

12. 113 yero coctout oaexnaa. Bonokna.

13. VickyccTBEHHBIE KUPBI - YTPO3a 3A0POBBIO.

14. Kodeun u ero BIusiHUE Ha 30POBHE JIIOICH.

15. MBI ’KUBEM B MUPE MOJIUMEPOB.



16. Msu10: BUepa, CEeToIHs, 3aBTpa.

192. Hedtp u HeTEIPOAYKTHI.

17. Oprannyeckue si7pl U IPOTUBOSIUA.

18. Uto Ttakoe He(dTh U KaKk OHA MOSIBUJIACH Ha 3emIie?

19. Yro Takoe caxap M OTKyj/ia OH OepeTcs.

20. [lenk HATYypaJIbHBIA U UCKYCCTBEHHBIH.

21. Dxomoruueckas 0€30MacHOCTh B OBITY.

22. Hcnons3oBanue HEPTETPOTYKTOB.
23. IlonmumMepsl - COBpeMEHHBIE KOHCTPYKIIHOHHBIC MAaTEPUATTBI.
24. HNMeHHBbIE peakiny B OPraHUYECKON XHUMHUH.
25. benkoBasi OCHOBa HMMYHHTETA.
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