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AKTYaJIbHOCTb M 0COOCHHOCTH IPOrPaMMBbI
B nacrosiee BpeMs NPOUCXOAUT YCUJIEHUE XUMU3ALMKU OOJBIIMHCTBA chep
KU3HU YEJIOBEKA, HO yCIEXU OPraHMYEeCKOM XMMHUH HUCIIONb3YIOTCS 0€3 0CO3HAHUS
HE00XOIUMOCTHU I'PaMOTHOTO MPUMEHEHHS BELIECTB U MaTEPUAJIOB.
JlononuutensHas ooOiepa3BuBatomas nporpamma «OpraHudeckass XUMHsS B

Bonpocax U 3amavyax» (mamee — Ilporpamma) HampaBieHa Ha pa3BUTHE
MPEACTAaBICHUA O XHMHM3ME IPOLIECCOB B MPUPOJIE U TEXHUKE, HA H3y4YEHUE
KOJIMYECTBEHHOW CTOPOHBI XMMHUYECKHX MpoueccoB. OOydeHue Mo IporpaMme
crocoOCTBYeT (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHMUSI, HHTEIUICKTYAIbHOMY U
TBOPUECKOMY Pa3BUTHIO OOYyYalOUIMXCSl C LEJIbI0 Ppa3BUTHS  TBOPUYECKOIO
mpinieHusi.  Ilporpamma  «Opranuueckas XuMHsL B BOIOpOcax M 3ajadax»
npelycMaTpUBaeT COYETAHWE TEOPETUUECKUX 3aHATUH C HWHAMBUAYAJIbHBIM
BBIMOJTHEHUEM YyUYEOHBIX MPAKTHUYECKUX PabOT, MOTUBHPYIOLIUX O0YyYaIOUIUXCs HA
U3y4YeHHE XUMHUHU.
Ienaroruyeckas nesaecoodpasnoctsb IlporpamMmmel

3HaHMS M TPAKTUYECKUE YMEHHS, NMPUOOpPETEHHBIE B XOA€ OOyuYeHHS IO
nporpaMMe, MOTYT BIIOCJIEJICTBUM HCIIOJNB30BAaThCA  OOYyYAIONMIMMUCS  JJIA
NPEJICTABIICHUSI CBOUX YUYEOHBIX JOCTHKEHUI HA MYHMIIMIAJIBHBIX MEPOTPUITHIX
(omuMmnuazax M KOHKypcax COOTBETCTBYIOIIEH HaNpaBIEHHOCTH), CIOCOOCTBOBATH
Pa3BUTHIO MHTEpeca K HAYyYHOW JESATEIbHOCTU M MOATOTOBKH K TMOCTYIUICHHIO B
BY3bl Ha (PaKyJIbTEThl XMMHYECKOTO, MEIUIIMHCKOTO MPOUIIS.
Heas u 3agaun [IporpamMmmsbl
Heas IporpaMMbl: 00y4UTh METOJIMKAM XUMUYECKOTO IKCIIEPUMEHTA, IIprUeMam
U METOJOM PEIIeHUS 33]a4 M0 OPraHu4YeCKON XMMHH; Pa3BUBATh NTO3HABATEIbHBIC
UHTEPEChl, HHTEIUIEKTyalbHble W TBOPYECKHME CIIOCOOHOCTH OOydYaloIIMUXCsS B
IpoIecce N3YUYEHHUS] OPraHNYEeCKON XUMUMU.
3apaum IIporpammsi.
Oobyuarwmmue

[} TOTOTHUTH MIKOJIbHBIE 3HAHUS 110 OPTaHUYECKON XUMUU;

[} 00yunTh IpHEMaM M METOJIaM U3YUYECHHS CBOMCTB OpraHUYECKHUX BEIIECTB.
PasBuBarouue

[} pa3BUTH TBOPUECKOE MBILUICHHE, HEOOXOUMOE I PEeIeHus 3a1a4
B PaMKax OpraHU4eCKOro CUHTE3a;

[] pa3BUTHE YMEHHI JIOTUYECKU MBICIUTh, YCTAHABINBATD CBSI3U C APYTMMU
IIpEIMETAMY;

(] chopmupoBaTh yMEHHUS IUIAHUPOBATh SKCIEPUMEHT, OIUCHIBATh
pE3yJIbTATHI, AEJIaTh BHIBOABL;

[ pa3BUTh YMeHHE 00paliaThCsa ¢ XMMUYECKUMH NpUOOpamus;

[] cmoco6¢cTBOBaTh (HOPMUPOBAHUIO €CTECTBEHHOHAYYHOTO MHUPOBO33PEHHUSL.
BocnurarenbHble

[] BocriuTaHKE KYJIbTYphI IPA OOpALIEHUH C BELIECTBAMU;

[] opueHTanuss Ha BBHIOOPp M OCBOCHHME MEIULMHCKHX, WHKEHEPHBIX
npodeccuii.

Bospact o0yuaromuxcs mo Ilporpamme



JlononuutenbHas oOepa3BuBaromas mnporpamma «OpraHudeckass XUMHs B
BOIIpOCAaxX M 3ajlauax» paccuuTaHa Ha KOHTUHIEeHT oOydaroniuxcs 16 - 17 nert, He
MMEIOIINX MPOTHUBONOKAa3aHUM 1O 30POBBIO.

DopMbI U PEKUM 3aHATHI.

DopMa 3aHATHH — IPYIIIOBas.

3aHATUA POBOAATCA 1 pa3a B HEAEINIO IPOJOKUTENBHOCTBIO 1 Haca.

I'pynnoBast  (Oecena  »BpUCTHYECKas, 3allldTa MPOEKTOB, MPAKTUYECKOE
HKCIIEPUMEHTAIBHOE 3aHATHE, MPAKTUYECKOE 3aHSATHE IO PEIICHHIO PAaCUETHBIX
3a/1ay, JIKIUs, OJIMMIINAJIa, CEMUHAD).

Cpoxk peanuzanuu I[Iporpammsbl — 1 roa. OO0miee KOIMYECTBO YYEOHBIX YacoB,
3aIUTAaHUPOBAHHBIX HA BECh Nepuoj oOydeHus, 34 yaca.

Ilnanupyembie pe3yjbTaThbl 00y4YeHMsI.
Oopaszosamenvhuie:
[Tocne 3aBepiiennst o0y4yenus no [Iporpamme obygaromuecs: 6yayT 3HATh:

[] oOmme XuMHUYECKUue CBOMCTBA TOMOJIOTHYECKUX PSJIOB B 3aBUCUMOCTU OT
CTPOEHUS;

[] crocoObl ToyueHus B Ja0OpaTOpPUM U MPOMBIILICHHOCTH, CBOMCTBA M
IIPUMEHEHHE OCHOBHBIX THUIIOB YTJIEBOJIOPOJIOB, CIHUPTOB, (DEHOJIOB, ajabIETHIOB,
KETOHOB, KAPOOHOBBIX KHCIIOT, CIIOKHBIX 3(UPOB, a30TCOACPKAITUX COSTUHEHUI;

[ mpakTH4eckoe 3HaueHHe Haubojee pacrnpoCTpaHEHHBIX MpeCcTaBUTEIECH
KJIACCOB OPTAHMYECKUX BEIIECTB, IIMPOKO UCIOJIB3YEMBIX B TOBCEITHEBHOMN KU3HH,
UX COCTaB, CBOMCTBA, CIOCOOBI MPUMEHEHNS;

[]  cmocoObl 0e30macHOro oOpalieHus ¢ TOPIOYUMH M TOKCUYHBIMHU
BEILECTBAMM.

[Tocne 3aBepuiennst o0ydenus no [Iporpamme obydaromuecst OyayT yMeThb:

® YCTaHABIMBAaTh CTPYKTYPHO-JOTMYECKHUE CBSI3M MEXKIY BCEMH KIIaCCaMU
OpraHUYECKUX BEIIECTB;

® COCTaBJISITh YPABHEHHUSI PEAKIINN pa3HbIX TUIIOB;

® [JJAHUPOBATh U OCYILECTBIISITh CHHTE3 OPraHUYECKOTO BEILIECTBA;

® 13y4yaTh CBOMCTBA OPraHUYECKUX BEILIECTB;

® COCTaBJISITh LIETIOYKH MPEBPAIICHUN;

® YCTaHABJIMBATH CTPOCHUE OPTAHUYECKUX MOJIEKYI;

® pPElIaTh Pa3IMYHbIC TUIIBI PACYETHBIX 33124 10 OPraHUYECKON XUMHUH.
Juunocmmnuoie:

1. Pa3Butue HaBBIKOB OCYLIECTBIICHUS XMMHUYECKOTO SKCIIEPUMEHTA,
MPUPOJIOOXPAHHOW JAESTEIbHOCTH, NPOBEACHUS  PAcCYeTOB M0 XUMUUYECKUM
YpaBHEHHUSIM.

2. YMeHHE CaMOCTOSITENbHO OMpEeNessaTh Iedu OOy4YeHHs, CTaBUTh U
dbopMynupoBaTh HOBBIE 3ajlaud B ydeOe U TMO3HABATEIBHON JIESITEIBHOCTH,
pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEIbHON JIEITEIILHOCTH B U3YUCHUU
OPraHU4eCKON XHUMU, IIPUPOIOOXPAHHOMN IESITEILHOCTH

3. Oco3HaHHOE, YBAXKUTEIHLHOE M JOOPOKEIaTeIbHOE OTHOIICHHE K JAPYyromMy
YeJIOBEKY, €ro MHEHUIO, MUPOBO33PEHUIO, KYJIbTYpE, SI3BIKY, BEpE.



Memanpeomemnmubwie:

1. ®opmupoBaHre U Pa3BUTHE SKOJOTMYECKOTO MBIILJIEHUS, YMEHHE NMPUMEHATDH
€ro B II03HABATCIbHOW, KOMMYHHUKATUBHOM, COLMAJIBHOM IIPpaKTUKE U
npogecCuoHaIbHON OpUEHTAIUH.

2. YMeHue OpraHu30BbIBaTh yUeOHOE COTPYIHUYECTBO U COBMECTHYIO
JESATENbHOCTh C YYHMTEIIEM W CBEpPCTHHKaMU; padOTaTh WHIWBHIYyaJIbHO U B
rpyIe:

HaXOJUTh OOLIEee PEIICHNE U pa3peliaTb KOHPIUKTHI HA OCHOBE COIVIACOBAHUS
MO3ULUHI U y4yeTa UHTEPECOB; (POPMYIHPOBATH, APTYMEHTUPOBATH U OTCTAUBAThH
CBO€ MHEHUE.

3. YMeHue COOTHOCHTh CBOM JEWCTBHS C IUIAHUPYEMBIMH pe3yibTaTaMH,
OCYILECTBIIATL KOHTPOJIb CBOEU JEATEIBHOCTH B IIPOLECCE JAOCTHKEHHUS
pe3ynbTaTa, ONnpeAessiTh COCOObl JEHCTBUM B paMKax MPEIIOKEHHbBIX YCIOBUN U
TpeOOBaHUN, KOPPEKTUPOBATh CBOM JEHCTBUS B COOTBETCTBUM C M3MEHSIONICHCS
CUTYyalEH.

Conepxanne IIporpammbi
Y4yeOHblil (TeMATHYECKHM) IJIAH

Ne HanmeHoBaHMe pa3je/ioB U TeM Bcero uacos/ ®opma
TOM 4HCJIe arrecTanuu/
KOHTPOJIs
BCer | Teop | mpak
Tema 1. BBeieHue B OpraHu4ecKy0 XuMHio 3 1 2
1.1 | Opranndeckast XMMHs — 3TO YBJIEKATE€IbHO. DTH 1 1 BXOJHOE
opranuueckre MoJiekysbl. CocTaB OJUH - TECTUPOBaHUE

CBOICTBA pa3HbIE.

1.2 | llpakxmuueckas. paboma Ne 1. MoaenupoBaHue 1 1 TBOPYECKUI OTYET

MOJICKYJI OPraHHYCCKUX COCI[I/IHCHI/Iﬁ

1.3 | BsaumMHOe BIMSHHE aTOMOB B MOJICKYIIE. 1 1

2. Tema 2. Xumusi yrjieBojiopoaoB 4 2 2

2.1 | AnkaHbl, IUKI0AJKaHbI, aJIKEHBI, aJIKUHBI, 1 1
ankoaueHsl. CTpoeHUE U CBOMCTBA

2.2 | IlpupoiHble HCTOYHUKHU YTIIEBOJOPOJIOB. 1 1

2.3 | llpakmuueckas paboma Ne2 Heptb u 1 1 TBOPYECKUI OTUET
OKpY’Karollas cpeja.

2.4 | Apensl. Teopus apoMaTUuHOCTH [Ipakmuueckas 1 1 TBOPYECKUI OTYET
paboma Ne 3 V3yyeHue cBoiCTB OeH30J1a U
Tostyona. Pemenue 3aganuii Ha LIETIOYKU
[IpEBpALICHUN.

3. Tema 3. Kuciaoponoconep:xamue 8 2 6
OpraHuyYecKHe coeJUHEeHus

3.1 | Cruprsl. [IpenensHble 0THOATOMHBIE CIIMUPTBHI. 1 1 TBOPYECKUNA OTUET
Ipakmuueckasn paboma Ned Nzyuenue
XMMHYECKUX CBOMCTB dTaHOJA.

3.2 | MHOroaToMHbI€ CIIUPTHI. ApOMaTHUECKHUE 1 1 TBOPUYECKUN OTUET

cnupthl. [lpaxmuueckas paboma Ne 5
KadecTBeHHbBIC peakIuu Ha YTUJICHIJIMKOJIb U
TJIUICPUH.

3.3 | ®enonbl. Anpaeruasl. KetoHsl. ALEToH. 1 1




3.4

Ipaxmuuecxas paboma Ne6 N3yuenue
XUMUYECKUX CBOMCTB hopMasibaeruia u
OeH3aJbIeTuIA.

TBOPYECKUI OTYET

3.5

[IpenenbHble U ApOMATUYECKHUE OJTHOOCHOBHbBIE
KHCTOTHI. J[ByXOCHOBHBIE KUCIOTHI. KapOoHOBBIE
kucioTel. Cnoxueie 3puprel. Homenknarypa
M30MepHsl, IOJIyYE€HUE U CBOMCTBA CIOKHBIX
a¢upoB. Kupsl.

3.6

Ipakmuueckasn paboma NeTllonydeHune yKCyCHOM
KHUCJIOTHI. [3ydeHne cBOMCTB YKCYCHOM U
OEH30MHON KUCIIOTHL.

TBOPYECKUI OTYET

3.7

Ilpakmuueckas paboma Ne8. Boinenenue
KpaxMaja U3 MyKH 1 ero OOHapyXeHHe.
Pacrnio3HaBaHue CIMBOYHOTO Macja U MaprapiHa.

TBOPYECKUI OTYET

3.8

Ipaxmuuecxas paboma 9 OGHapyKeHUE
TJIFOKO3BI B SITOJIaX M IJIOJIAX.

TBOPYECKUI OTYET

Tema 4. OcHoOBA KU3HHU

Awmwunsl. [Ipakmuueckas paboma Ne 10
BsanMonelicTBie aMMHaKka U aHWJINHA C COJISTHOMU
KHCJIOTOM. Peakiust aHmimHa ¢ OpOMHOM BOJOM

TBOPYECKUI OTYET

4.2

AMUHOKUCIOTHL. [Ipakmuueckas paboma Ne 11
AmuHOKHCIOTHI. JIOKa3aTeNbCTBO HATUYMS

(b YHKIIMOHATBHBIX TPYII B pacTBOpax
aMUHOKHCJIIOT.

TBOPYECKUI OTYET

4.3

benku. Ilpakxmuueckas paboma Ne 1 O6patumas u
HeoOpaTtumas aeHarypamus oenka. PactBoperue u
ocaxxeHne 0eiakoB. [[BeTHBIE peakiuu OCIKOB:
KCAaHTOIIPOTEHHOBAsI U OMypeTOBast

TBOPYECKUN OTYET

4.4

HyxknennoBbie KuciaoTsl. buotexnosorus u
Te€HHas HHXEHEPHSI.

4.5

IIpakxmuueckasa paboma Wnentudukanus
OpPraHUYECKUX COCAMHEHHM

TBOPYECKUN OTYET

Tema 5. Buojornyecku akTUBHbIE
OpraHnvyecKue coenHeHust

5.1

®epmenTsl. Poiib hepMeHTOB B KU3HEACATEHh
OCTH UBBIX OPTraHU3MOB U HAPOJHOM XO3SIHMCTBE.

5.2

Ipakmuuecxas paboma . PaznoxeHue nepokcuia
BOJIOpOJIa KaTajaa3ol ChIpOTro MsCa U ChIPOTO
KapToders.

TBOp‘{eCKI/Iﬁ OTUYCT

5.3

ButaMuHsI. HapymeHH;I, CBA3aHHBIC C
BHUTaMHUHaMU: aBUTAMHWHO3bI, THIIOBUTAMHWHO3bI 1
TUIICPBUTAMUWHO3GI.

5.4

Ilonstue o FOpMOHAX KakK r'yMOpaJIbHBIX
peryiaropax XKu3HeACATCIIbHOCTH KUBBIX
OpPraHnu3MOB.

3aueT o npou
CHHOMY pa3Jeiy
IIPOrpaMMBbl

Tema 6 Pemienue 3a1a4 1no opraHnyeckoi
XUMHUH

6.1

Haxosxnenue MoneKkynsipHOi (opMyIibl BelecTBa
110 U3BECTHOMY 2JIEMEHTAPHOMY COCTaBY.

6.2

Haxosxnenue MoneKkynsipHO# (opMyItbl BelecTBa
110 MPOJYKTaM CTOPaHUSL.

NunuBunyansHoe
pelieHue 3auay

6.3

Haxosxnenue MoeKkynsipHOi (opMyIibl BelecTBa




10 U3BECTHOM 00IIIel popMyiie U MacCoOBOM J0JIe
OJTHOTO M3 DJICMEHTOB.

6.4 | HaxoxaeHue MoJeKyasipHor (opMyiiel BemecTa | 1 1
110 €r0 peaKMOHHOMN CIIOCOOHOCTH.

6.5 | Beruncnenue maccel (00beMa) mpoaykTa peakuuu | 1 1 WNupuBunyansHoe
10 U3BECTHOU Macce (00beMy) UCXOAHOTO pelieHue 3aaa4
BEIIECTBA, COAEPIKAILEr0 NPUMECH.

6.6 | Beruucinenne maccel (0ObeMa HITH KOJIMYESCTBA) 1 1

MPOAYKTA PEAKIIMH, €CIIU OJTHO U3 Pearupyronmx
BEIECTB JIAaHO B U30BITKE.

6.7 | Beruucienne MaccoBO WK 0OBEMHOM J10JIN 1 1 NunuBunyansHoe
BBIXOJIa MPOJIyKTa PEaKMu OT TEOPETUUECKH pelieHue 3aaa4d
BO3MOXHOTO.

6.8 | Beruucienne cocraBa cMmecu Bemiects (%) 1 1 3ader 1o nmpou
BCTYIUBILICH B PEAKIIHIO. €HHOMY pa3Jieny

MPOTrpaMMBbI

7 OKHCIUTENBHO -BOCCTAHOBUTE/IbLHBIE PEAKIMU | 2 2
B OPraHMYeCKOi XUMHH

7.1 | OxkucnuTeNnb, BOCCTAHOBUTEH, MPOTIECCHI 1 1

OKHCJICHUA U BOCCTAHOBJICHHS B PCAKIUAX C
Y4aCcTUEM OPraHNYCCKUX BCIICCTB.

7.2 | CocraBneHre ypaBHEHUH OKHCIUTEIHHO - 1 1 3ader 1o npowu
BOCCTaHOBUTEJBHBIX pPEaKLUH. C€HHOMY pazJeny
IPOrpamMMBbl
Hroro: 34 12 22

Conep:kanne y4eOHOro (TeMAaTHY€CKOro0) IjiaHa
Tema 1. BBegeHue B OpraHnyeckyro XuMuio (34acos).
Opranuyeckas XUMHs - HayKa W y4eOHbIN mpeameT. iMeHa ydeHBIX, BHECIIUX
BKJIaJl B Pa3BUTHE OpPraHn4ecKoil XuMuu. OCHOBHBIE TTOJIOKEHUSI TEOPUU CTPOCHUS
OPTaHUYECKUX COCITMHECHUU.
[Ipeanoceuiku co3gaHus TeOopur CTpoeHHs. (OCHOBHBIE TMOJOXKEHUS TEOPUU
ctpoenus A.M. bytiepoBa. XuMHUUECKOE CTPOCHHUE M CBOMCTBA OPraHUYECKUX
BemiecTB. [lonsitue 06 m3omepuu. CriocoObl OTOOpPaKEHUSI CTPOSHUSI MOJICKYIIBI
(bopmynbl, moxenu). 3HadueHue Teopunm A.M. byrtnepoBa s pa3BUTHS
OpraHUYECKOM XUMHUHM W XUMHUYECKUX MNPOTrHO30B. CTpOEHHE aToMa yriepoia.
DNEKTPOHHOE 00JIAKO M OpOUTANb, S- U p-OpOUTANIH. DIEKTPOHHBIE U SJIEKTPOHHO-
rpadudeckue (Gopmynbl aTomMa yriepoja B OCHOBHOM U BO30YXICHHOM
cocrosinuax. KoBajeHTHas XMMUUYECKasl CBSI3b U €€ KiacCHU(UKAIHS 1O CIOCO0y
MEePEKPBIBAHUS OpOuTANe («CUrMa» W «mu» - cBsi3u). [loHsTHE THOpMAM3AIUY.
Paznmuunbie THOBI THOpHAM3anMu U (GopMa aTOMHBIX oOpOwWTajeil, B3aMMHOE
OTTAJIKUBAHUE THUOPHUIHBIX OpOUTANIEM M WX PACHOJIOKEHHUE B TMPOCTPAHCTBE B
COOTBETCTBUM C MHUHUMYMOM JHEpruv. l'eoMeTpuss MOJEKYyJd BEILIECTB,
00pa30BaHHBIX aTOMaMH yTiepoja B PA3IMIHBIX COCTOSIHUSIX THOPHUIA3AIIH.




XUMHUYECKOE CTPOCHUE KAK MOPSAOK COCAUHEHHS U B3AUMHOTO BIUSHUS aTOMOB B
Monekyinax. CBOMCTBO aTOMOB yriepojia 00pa3oBbIBATh MPSIMbIE, PA3BETBICHHbBIC
W 3aMKHYTbIE LIE€NH, OpPJAWHAPHBIE M KpaTHbIE CBA3U. [ omoliorus, wuzomepus,
(GyHKIIMOHAJIBHBIE TPYIIBI B OPTaHUYECKUX COCAUHEHUSIX. 3aBUCUMOCTb CBOMCTB
BEILIECTB OT XUMUYECKOro cTpoeHus. Kitaccudukaiys opraHu4ecKux COeTMHEHUH.
OCHOBHBIE HAMPABICHUS PA3BUTHS TECOPUU XUMUYECKOTO CTPOCHHUSI.
Ilpakmuueckaa padoma Ne | MojaenupoBaHue MOJEKYJI OPraHUYECKUX
COCMHECHUN

Tema 2. Xumus yriieBoaopoaos (5 gac)

[TonssiTue 06  yrieBogopoaax.  (OCOOEHHOCTH  CTPOGHMSI  MPENENbHBIX
YIJIEBOAOPOJOB. AJIKaHbl KaK MPEACTABUTEIN TNPEIEIbHBIX YIJIEBOJOPOIOB.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl METaHa W JAPYTUX
ankaHoB. [omosiormyeckuii psng u wu3omepust mnapaduHoB. HopmanbHoe
Pa3BETBIECHHOE CTPOCHUE yIUIEpOJHOW 1enu. HomeHknaTypa anakaHoB H
AJTKWIbHBIX 3aMecTuTeiel. @u3ndyeckue CBONCTBA allKaHOB. AJIKaHbl B IPUPOJE.
Peaknuu 8-tumna: ranorenupoBanue (padorei H.H. CemenoBa), HUTpoBaHUE IO
KonoBanoBy.  MexaHu3sM  peakuuu  XJOPUPOBAHUS  allkaHOB.  Peakiuu
JNETUJIPUPOBAHUSI, TOPEHUS, KATATUTUUYECKOTO OKHCICHUS aJIKaHOB. KpekuHr
aJKaHOB, pAa3JIMUYHbIE BHUJbl KPEKHWHTa, NPUMEHEHHUE B IPOMBIILICHHOCTH.
DJIEKTPOHHOE W TPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJbl ATUJIEHA U aJIKEHOB.
['omonoruueckuit psig u obmas ¢opmyna ankeHoB. M3omMepusi STHUIEHOBBIX
YII€BOJOPOJOB: MEKKIIACCOBAsA, YIJIEPOJHOrO CKEJeTa, IOJ0KEHUS KpaTHON
CBSI3U, reOMETPUYECKAs. Ocobennoctu HOMEHKJIATYPBI ATUIIEHOBBIX
YIJI€BOJOPOJOB, Ha3BaHUsS BaXXHEHIIMX pagukaioB. DPU3NMYECKHE CBOWCTBA
QIKEHOB. OJNEKTPODWIBHBIM XapakTep peakiuid, CKIOHHOCTh K peaKiuiM
IPUCOECINHEHUSA, OKHUCIEHUs, noauMepuszauuu. lIpaBuno MapkoBHMKOBA U €ro
AJIIEKTPOHHOE 000CHOBaHUWE. Peakiiny rajioreHupoBaHus, THAPOTaJIOTeHUPOBAHUS,
rujpatauuu, ruapupoBanus. Mexanusm AE-peakuuii. Ilonsitue o peaxkuusix
noiuMepu3aunn. ['opeHne ankeHoB. Peaknnu OKHCIEHUS B MSTKHX M KECTKUX
ycnoBusix. Peakius Barnmepa m ee 3HaueHus uisi OOHApPYKEHHSI HEMPEACIIbHBIX
YIJIEBOAOPOIOB, OJIYUYEHUS TIIUKOJICH.

DOneKkTpoPMIbHBIA XapaKTep PEeaKilfii, CKIOHHOCTh K PEAKIMSIM MPUCOCTUHECHHUSI,
OKHCJIEHUsA, mnoyimmepu3auuu. [IpaBuno MapkoOBHHKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHMe. Peakiuy ralioreHHpOBaHUSA, THAPOTATOTCHUPOBAHUS, THIpATAIINH,
ruapupoBanus. Mexanusm AE-peakuwmii. [loHsiTue o peakuusix MmoauMepU3aluu.
I'openue ankeHoB. Peakuny OKHCIIEHUS B MATKUX U )KECTKHUX YCJIOBUAX. Peakuus
Barnepa u ee 3HaueHus Uil OOHApYXEHHUS HEMPEICIbHBIX YIIIEBOJOPOIOB,
MOJy4YE€HUS TJIUKOJIEH.

[lonsiTue w knaccuukausi AUEHOBBIX  YIIEBOJOPOJOB IO B3aUMHOMY
PaCIIONOKEHHUIO KpPAaTHBIX CBsi3ed B Mousiekyne. OCOOEHHOCTH 3JEKTPOHHOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUS CONPSIKEHHBIX JUECHOB. [IoHATHE O JI-3JIEKTPOHHOU
cucreMe. HomeHknaTtypa AUEHOBBIX YIrieBOAOPOA0B. OCOOEHHOCTH XUMUYECKUX
CBOWCTB CONPSKEHHBIX JUEHOB, KAaK CIEACTBUE HX 3JIEKTPOHHOIO CTPOCHMUS.
Peakuuu 1,4-npucoequnenus. I[lonumepusamust nveHoB. CrocoObl MOTyYEHHS
JIMEHOBBIX yrieBoaopoaoB: padotsl C.B. Jlebeaena, neruaprupoBaHme alKaHOB.



OCHOBHBIE TIOHATUSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN Ha MPUMEPE
IIPOYKTOB NOJIMMEPHU3ALINH AIKEHOB, AJIKAAUEHOB U UX FaJIOTC€HIPOU3BOHBIX.
['omonoruueckuii psa aJIKMHOB. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
aleTWICHa U IpYrux alkuHOB. ['oMonoruueckuit pan u odmas Gopmyiia aKHUHOB.
HomeHknaTypa aneTuiaeHOBBIX YriIeBOAOponoB. HM3omepus MexkiaccoBas,
YIJIEPOIHOIO CKEJIETA, MOJIO0KEHHS KPAaTHOU CBS3H.

XUMHUYECKHE CBOMCTBA W TMpUMEHEHUE ankuHOB. (OCOOEHHOCTH peaKIHii
MIPUCOEAUHEHNS II0 TPOMHOM yriepoa-yriiepoaHoi cszu. Peaknumsa Kyudeposa.
IIpaBuno MapkOBHUMKOBa INPUMEHUTENBHO K aneruneHam. lloaBrmkHocTh aToma
BOJIOpOJia (KUCJIOTHbIE CBOMCTBa alKUHOB). OKucIeHUE ankuHOB. Peakuus
3enmuHcKoro. lIpuMeHeHHne aneTWIEHOBBIX YIruieBoaopoAoB. [lonuBuHMIANETAT.
I'omonornueckuii psia apeHOB. beH305 Kak NpencTaBUTENb apeHOB. PasBurthe
npejncTaBieHu o cTpoeHun Oenzona. CoBpeMEHHbIE MPEACTaBICHHUS 00
ANIEKTPOHHOM M MPOCTPAHCTBEHHOM  CTpoeHuu Oenszona. OOpas3oBanHue
apoMaTuyecKkod J-cucteMbl. ['omonorn OeH30j7a, MX HOMEHKJIATypa, oO0Ias
dopmyna. Homenknarypa [jsi JU3aMEIICHHBIX TPOW3BOJIHBIX O€H305a: opmo-,
Mema-, JIopa-pacnojiokeHue 3amectureneii. PU3ndyeckre CBOMCTBA apEHOB.
XUMHUYECKUE CBOWCTBA apeHoB. [Ipumepsl  peakiuii  3JIEKTPOPUIBLHOTO
3aMeIleHMs: TaJIOTeHUpPOBaHUE, alKWIMpOBaHUE (KaTtanuzaTopel Dpuuens-
Kpadrca), HurpoBanue, cynbpupoBanue. Peaknuum  ruapupoBaHus U
npucoeuHEeHus Xjopa K 0eH3oay. OCOOEHHOCTH XUMHUUYECKUX CBOMCTB TOMOJIOTOB
Oenzona. BzauMmHOe BIMSHHE aTOMOB Ha TMPUMEPE TOMOJIOTOB apeHOB.
OpueHTtanus B peakiusix sJekrpoduibHoro 3amenienus. Opuentantsl [ u Il poxa.
[Tpuponnsie uctounuku yrieojaoponos. ['a3. Hedtb. Kamennsiit yronas. Hedsb,
€€ COCTaB M CBOICTBA, HCIIOJIB30BAaHUE B HAPOJHOM Xxo3sicTBe. [IpomyKThI
dbpakuroHHo neperoHku HedTu. I[lpuponHpli W TONMYTHBIM HEPTIHOW Ta3bl.
Kokcoxumuueckoe mpou3BojacTBo. OxpaHa  OKpyKarouied cpeasl  IpHU
He(dTenepepabOTKe © TpaHCHOPTUPOBKE HedTenpoaykTtoB. Tommupo. Pomb
OTEYECTBEHHBIX 1 MUPOBBIX YUEHBIX B U3YUEHUU XUMUHU YIIIEBOIOPOIOB.

Apenbl. Teopus apomatnyHocTU. McTOpHUsi yCTaHOBJIEHUSI CTPOEHUS MOJIEKYJIbI
OeH30J1a, pa3BUTHE TPEJCTABICHUN 00 apOMATUYHOCTH IMKIUYECKUX MOJIEKYII.
Kpurepun apomatuunoctu. [IpaBuno Xrokkens. Knaccuduxamus apoMatndeckux
yIJIEBOAOPOAOB. MOHO - W MNOJULUKIMYECKUE apeHbl. KoHaeHcupoBaHHbIE
YIJIEBOJOPOABL. bDEH30JI, €ro 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHUE.
CriocoObl mosTyuyeHus] ¥ XUMUYECKHe cBolcTBa OeH3ona. Peakuuu 3amenieHus u
NPUCOEINHEHUsI ¢ ydyacTueM Oen3zona. ['omosiorn OeH3ona, X HOMEHKIATypa U
n3oMepus. CrocoObl MOJIyYEHHST M XMMHUYECKHE CBOWCTBA TOJIYOJa, KCHIIOJOB,
KyMoJia. B3auMHO€e BIMsSHME aTOMOB B MOJIEKYJIaX OPTaHUYECKUX COEAUHCHU .
Ilpakmuueckue paoomsl. Hed1h n okpyxaromas cpeaa. 2. M3ydeHume cCBOWCTB
OeH30J1a U TOJTyoJa

Tema 3. Kuciopoaocoaep:kamue opranndeckne coequHenusi (7 gac).

Crouptel. Knaccudukanusi, HoOMEHKIaTypa U u3zomepus cnuptoB. [lpenenbHbie
OJTHOQTOMHBIE CIIHPTHI, UX CTPOCHUE, MOJTYYEHUE U CBOMCTBA. METaHOI U 3TAHOIL,
UX MPOMBIIIICHHOE NPOU3BOACTBO M IPUMEHEHHME B OPraHMYECKOM CHHTE3E.



IIpenenbHpie MHOroaroMHele cHupthl. llosydyeHue, cBoOWCTBA M NPUMEHEHUE
STUJIEHTJINKOJIS U TJINLEPHUHA.

Apomatnueckue cnuptbl. DeHUNKapOUHOI U OEH3UIKAPOMHOJ, UX MOIYYEHHE,
CBOWCTBA U IPUMEHEHUE.

®enonpl. CtpoeHue, nosydeHue U cBoMcTBa (eHosnoB. DEeHOoN U Kpe3oJibl, UX
IIPOMBIIIJIEHHOE IIOJIyYEHHE WM TNPUMEHEHUE B CHHTE3€ JIEKAPCTB, IOJIUMEPOB,
Kpacutene. [Ipumepsl CHHTE30B aclMpyHa U MapaneTaMoa.

Anpneruasl. Knaccudukanus, HOMEHKIATypa U U30Mepus aliberuaoB. CTpoeHue,
IIOJIyYEHHE W  CBOMCTBA NPEACIBHBIX M  APOMAaTHYECKUX  AJIbJIETHUJIOB.
dopmanbaeru, aeTanbIeru u OeH3alIbJeru, X MoJiydeHue, ocooble CBOMCTBA
U NIPUMEHECHHUE.

KeToHbl. HOMEHKIIaTypa, MU30MepUs KETOHOB. CIOCOObI TOJYYEHHS U CBOWCTBA
IOPEACIBbHBIX UM apOMAaTHYECKUX KETOHOB. AIIETOH, €r0 CTPOCHHE, IMOJyYCHHE,
0co0bIe CBOMCTBA U IPUMEHEHHE.

Kap6onoBbie kucnotel. Homenknarypa, uzomepus, kinaccupukanus KapOOHOBBIX
kucioT. CTpoeHHE, MOJIYyYEHHE W CBOMCTBA MPEAECIBbHBIX M apOMaTUYECKUX
KapOOHOBBIX KUCIOT. JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI. [I[puMeHeHne Kuciaot
B OPraHMYECKOM CUHTE3E.

Cnoxuble 3¢upsl. Homenknatypa uzomepusi, MoJIydeHHUE U CBOMCTBA CIOKHBIX
s¢upoB. Kupsl. YrieBobl, 3HaUEHHE YTJIEBOJOB B JKUBOW MPHUPOAEC U B >KU3HU
yesioBeKa. [ J110Ko3a - BEIecTBO € JBOMCTBEHHOM (GYHKIMEW - aabAeruI0CIUpT.
XWMHUYECKHE CBOMCTBA TJIFOKO3bl: OKHCIEHHME B TJIIOKOHOBYKO) KHCJOTY,
BOCCTaHOBIIEHHE B cOpOUT, OpokeHue (MOJOYHOKHUCIOE U CIUPTOBOE).
[IpuMeHeHuE TIIF0KO3bI HA OCHOBE CBOMCTB.

Ilpakmuueckue padomui: 1. llonydyenue, u3yuyeHne XMMHUYECKUX CBOMCTB 3TAHOJIA
2. KadecTBeHHbIE peakIMM HA OHTWICHIVIMKOIb W TiunepuH. 3. H3ydenwue
XUMHUYECKUX CBOMCTB hopmanbaeruaa u oeuzanpaeruaa. 4. [lomydeHue ykcycHOU
KHUCIIOTHI. V3ydeHue CBOWCTB YKCYCHOW W OEH30WHOW KHCIOT. 5. BrimeneHue
Kpaxmalla U3 MyKH M ero oOHapyxeHue. Pacrmo3HaBaHme CIMBOYHOrO Macia H
Mmaprapuaa. 6. OGHapy>XeHHE TJIFOKO3bI B SITOJaX M TUIOJaX.

4. OcHoBAa ku3HHU. (5 yac)

Awmumnsl. [lonstue 06 amunax. [lonmydeHre apoMaTuyeckoro aMmuHa - aHWIMHA - U3
HUTpOOEH301a. AHWIMH KaKk OpraHM4eckoe OCHOBaHME. BzanMHoe BiIusHUE
aTOMOB B MOJIEKYJI€ aHWJIMHA: OcJabjieHue OCHOBHBIX CBOWCTB U B3aUMO/ICHCTBHE
¢ OpoMHOI BoJ10H. [IpuMeHeHHe aHUIMHA Ha OCHOBE CBOMCTB.

AmunokucnoTsl [lomydeHne aMUHOKUACTOT U3 KapOOHOBBIX KUCIOT M THAPOIH30M
O0enkoB. XWMHYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEPHBIX OPTaHUYECKHX
COCIMHEHUN: B3aUMOJECHUCTBUE CO WIEIOYaMM, KHUCIOTAMHM WM JpYyr C JAPYIOM
(peakuusa nonukoHaeHcanuu). [lentunnas cBs3p U nonunenTuabl. [Ipumenenue
AMHHOKHCIJIOT HA OCHOBE CBOMCTB.

benku. IlonyueHune OenkoB peakuuel MNOJUKOHACHCAMA AMUHOKHCIIOT.
[lepBuuHasi, BTOpUYHAsA U TPETUYHASA CTPYKTYpbl O€KOB. XUMHUYECKHE CBOWMCTBA
O€JIKOB: TOpEHUe, JeHaTypalus, TUAPOIU3 U I[BETHbIE peakluu. buoxumuyeckue
bynkuun OenkoB. ['eHeTMueckas CBsI3b MEXKIY KiaccaMd OpPraHUYECKHUX
coenquHeHui. HyknenHoBbie KUCHOTEL. CHHTE3 HYKJIEMHOBBIX KHUCIIOT B KIIETKE W3



HyKi1eoTu0B. OOwmuid 1iaH cTpoeHus Hykineotujaa. CpaBHEHUE CTPOEHUS U
¢yuxuuit PHK un JIHK. Poiib HyKJI€EMHOBBIX KUCJIOT B XpaHEHUU U Iepenaye
HacJeACTBeHHOW nH(popManuu. BUOTEXHOIOrHA U TeHHAs! HHKEHEPHS.
Ilpakmuueckue padomer: 1B3aumonelicTBie aMMHMaka M aHWIMHA C COJSTHOM
kucioTtod. Peakuust aHunMHa C  OpPOMHOM  BOJIOW. 2.  AMHHOKHCIIOTHI.
Jloka3aTeabCTBO HAIMYUS (DYHKIIMOHAIBHBIX IPYII B PACTBOPAX aMUHOKHUCIIOT.
3.00patumas U HeoOpaTtuMmas JeHaTypauus Oeinka. PacTBopeHne M ocaxaeHHe
oenkoB. L{BeTHbIE peakuuu O€IKOB: KCAHTOIIPOTEUHOBAs U OUypPETOBAs.

Tema 5. buosioruyecky akTUBHbIEC OpraHnyeckune coeanHenus (12 yacos).
®epmenTbl. DepMeHTHl Kak OMONOTMYECKHE KaTalu3aTopbl OENKOBOW MPUPOJIBI.
OcobOennoctu  ¢yHkuuonupoBanusi  gepmentoB. Poiap  depmentoB B
KHU3ZHEAEATEIbHOCTHU KUBBIX OPraHU3MOB U HAPOJHOM XO3SIMCTBE.

Butamunbl. Ilonstne o BuTamuHax. HapymeHwus, cBA3aHHbIE C BUTAMUHAMM:
ABUTAMHUHO3bl, THUIOBUTAMHHO3bl M THIEpBUTAaMUHO3bl. Butammn C kak
IpEACTaBUTENb BOJAOPACTBOPUMBIX BUTAMHHOB U BUTAMHH A KakK IMpPEICTABUTEIb
AKUPOPACTBOPUMBIX BUTAMUHOB.

I'opmonbl.  IloHsiTME O TOpPMOHax Kak  TyMOpPaJIbHBIX  pEryJaTOpax
KUBHENCATEIbHOCTH JKUBBIX OpPraHu3MoB. MHCYyIMH U  aJpeHalMH Kak
npencraButenu ropmMoHoB. [Ipodunaktuka caxapHoro aquadeTa.

Tema 6 Pemenue 3axa4 mo oprannvyeckoi xumuu (8 yac)

Pemenusi 3aga4 Ha BBIBOJA XHMHUYECKHX (OPMYJT OpPraHMYECKUX COEIMHEHUM
pPa3IUYHBIX KJIACCOB. AJTOPUTMBI PAcyeTOB IO XUMHYECKUM (dopMmysam:
HAXOXKJICHHE MacCOBOM JOJIM 3JIEMEHTa B BellecTBE. Pacu€rbl Ha BBIBEIICHHE
dopMynbl BeliecTBa IO aOCOMIOTHOM W OTHOCHUTEIBHOW TUIOTHOCTH TapoB
ra3000pa3HbIX BEIIECTB, M0 MPOAYKTaM CrOpaHUsl OpraHUYEeCKUX BEIIEeCTB.

Pacuér konmuecTBa BelecTBa, Macchl, 00beMa MPOIYKTa PEakluy WA UCXOJTHOTO
BEIIECTBA MO MMEIONIMMCS JTaHHBIM; PEIICHHE 3a7a4 Ha MPUMECH, Ha W30BITOK-
HeqocTaToK. PacueTsl MaccoBOM [10AM BbIXOAA MpOAyKTa peakuuu. OCHOBHBIE
3aKOHBl XMMHHU M XHMHUYECKHE (POpPMYIbI, MPUMEHSIEMbIE MPU PEIICHUH 3a/aad.
Pemenue 3amay Ha CMECHM OPraHMYECKHX BEHIECTB (ra3000pa3HbIX, JKUIKHX,
TBEPIBIX).

Tema 7 OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIUM B OPraHM4YecKoOu
XuMuH (2 yac)

OxucnuTenb, BOCCTAHOBUTENb, IPOLECCHl OKHCIEHHUS W BOCCTAHOBJIECHHUS B
XUMHYECKUX PEaKUUAX C YydacTUEM opraHudeckux Bemects. CocTaBieHHUe
YPaBHEHUW  OKHUCJIWTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuud.  Pacduetrst 1o
YPABHEHHMSIM OKHUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMM.

DopMbI KOHTPOJIS M OLICHOYHbIE MATEPHUAJIBI

JIJist MOHUTOPHHTA PE3YIHTATUBHOCTH 00PAa30BaTEIILHOTO MPOIIecca Mo MPorpaMme
«Oprannueckass XuMHsi B BOIIpocax U 3ajauax» UCIHOJb3YIOTCS CIEAYIOLINE BUIbI
KOHTPOJIA:

[] npenBapUTENIbHBIN KOHTPOJb (MTPOBEPKA 3HAHUM yUYalIMXCsl HA HA4YaJIbHOM dTarle
ocBoeHus [IporpamMmbl) — BXOAHOE TECTUPOBAHUE;

[ TeKyIIuil KOHTPOJIb (B TEUEHHE BCErO CPOKA peain3alluU MPOrPaMMBbI);



[} UTOroBBIA KOHTPOJIb (3aKIIIOUUTENbHASA IPOBEPKA 3HAHUN, YMEHU, HABBIKOB IO
utoraM peanuzauuu [Iporpammsi).

1.CobecenoBanue 1Mo M3y4yeHHOU TeMe (TeKYIIUM KOHTPOJIb).

2.Tematuueckoe TECTUPOBAHKE (TEKYUIUN KOHTPOJIb).

3.3a4er no NpoNJEHHOMY pa3feny MporpaMMsbl (IPOMEKYTOUHBIN KOHTPOJIb).
4.0neHkKa A0KJIaJ0B O0YyJarONIUXCSl HA 3aHATHSIX.

5.0ueHka ydactus oOydaromMXCS B MPEAMETHBIX OJMMIMAZax M KOHKypcax, B
MOJATOTOBKE U 3aIUTE MPOEKTOB.

Ouenka o0pa3oBaTe/IbHBIX Pe3yJbTaTOB 00yyeHus no Ilporpamme

OueHka 3HaHUN, YMEHUN U HABBIKOB, 0OYYAIOMINXCSA IO OKOHYAHUU MTPOXOKICHUS
JIOTIOJTHUTENIbHON  oOlepa3BuBatonield nporpamMmmbl  «OpraHudeckass XuUMUS B
BOMPOCAaX M 3aa4ax» MPOBOJUTCA MO CIEIYIOUUM KPUTEPUSIM:

1. 3HaHUE TEOPETUUYECKUX OCHOB OPraHMYECKON XUMHUH.

2. 3HaHue CBOMCTB, TUIOB U KJIACCOB OPraHUYECKUX BEIIECTB.
3.UccnenoBarenbckre yMEHUST W HaBbIKM B TOJYYCHHMHM W HM3YYEHUH CBOMCTB
OpraHUYeCKUX BEIECTB.

4. YMeHue peniaTh pa3inyHble TUIIBI PACUETHBIX 33]1a4 10 OPraHUYECKON XUMHUH.

Ouenka B 0asiax.

1. 3HaHMe TeopeTHYECKUX OCHOB OPraHUYeCKOH XMMMHU.

1 é6ann — munumanvnuolii ypogenv  OOydYaOMIMIICS TMOMHUT TEOPETUUYECKUIM
maTepualnl (parMeHTapHO, HE MOXKET MPUMEHUTh TOJyUYEHHbIE 3HAHUS IS
pEIIeHHs] pacyeTHBIX 3a/1ay, COCTaBIEHHUS PSIOB IMPEBPAIICHUA OPraHUYeCKUX
BEIIECTB.

2 6anna - cpeonuil yposenb OOYyUaAIOIMUICS OCBOUI TCOPETUUCCKUI MaTepHall, HO
MOJKET TMOJIb30BATHCS MOJTYYCHHBIMHA 3HAHUSIMU TOJIBKO MPH MMOMOIIH M€1arora.

3 6anna - evicokuit yposenv OOyJAIONTUNCS TTOTHOCTHIO OCBOMII TEOPETUUSCKUI
MaTepual ¥ MOXKET CaMOCTOSITEIbHO MPUMEHUTh TOJYYCHHbIE 3HAHUSA JUIS
pEIIeHHs] PAacUYEeTHBIX 3a/1ay, COCTaBICHHUS PSIOB MPEBPAIICHUA OPraHUYECKUX
BEILIECTB.

2. 3HaHMe CBONCTB, THNOB U KJIACCOB OPraHNY€CKNX BelIeCTB.

1 6ann — munumanshotii yposenv OOYJAIOMMIICT UMEET MOBEPXHOCTHBIC 3HAHMS
CBOMCTB THUIOB U KJIACCOB OPTAHUYECKHUX BEIIECTB.

2 6anna - cpeonuit yposenvr OOydJarONMIMICS 3HACT CBOWCTBA THUIIOB W KJIACCOB
OpraHMYeCKUX BEIIECTB, HO HE BCErJa MOXXET MNPUMEHUTh AOTH 3HAHHUS Ha
MIPaKTHKE.

3 6anna - evicoxkuit ypoeensb. OOyJarONIUIiCS 3HACT CBOWCTBA THUIIOB M KJIACCOB
OpPraHMYECKUX BEIIECTB, MOXKET BCET/Ia MPUMEHUTH ATH 3HAHUS HA MTPAKTHUKE.

3. UcciienoBaTeibCKHEe YMEHHUS M HABBIKH B MOJYYeHUN W U3y4Ye€HUH CBOICTB
OPraHMYecKMX BellecTB.

1 6ann — munumansnoii ypogeny  OOydarouuiica o01agaeT NEPBUYHBIMU
YMEHUSIMU Y HAaBBIKAMH B U3YYCHHUH CBOWCTB OPTaHUYECKHUX BEIECTB.



2 6anna - cpeonuii yposenv OOyudaronuiicss o0jialaeT YMEHUSIMU U HaBbIKAMU B
M3YUYEHUHU CBOMCTB OPraHUYECKUX BEIIECTB, MOXKET CAMOCTOSTENIbHO BBHITIOJTHUTH
IIPOCTOM CHUHTES.

3 6anna - evicokuii ypoeenv OOyyaromuiica 00agacT yMEHUSIMU U HaBbIKAMU B
M3YUYEHUU CBOMCTB OPTaHMYECKUX BEIIECTB, MOKET CAMOCTOSATENIBHO MIAHUPOBATh
CUHTE3BI.

4. YMeHue pemiaTb pa3jidiyHble THNBI PAcCYeTHBIX 3a/a4 MO OPraHUYecKoi
XUMHUH.

1 6ann — munumanvuvlit yposens OOydaONUNCA JTOMYCKAET CYIIECTBEHHBIE
OIMOKHU B IOTUUECKOM PACCYKJICHUH U PEIICHUU 33/1aUU.

2 6anna - cpeonuii yposenvy OOyHaIOMMICS B JOTUYECKOM PACCYKICHUH U
pElIeHHH HEe JIONMYCKaeT CYIIECTBEHHBIX OLIMOOK, HO 3ajJada peleHa
HEpALMOHAJIBHBIM MOCOOOM WM JIONYLIEHO He Oosiee ABYX HECYLIECTBEHHBIX
OImHOOK.

3 obanna - evicokuii yposenv OOydarOUUNCS B JIOTMUECKOM PACCYKICHUU U
pEIICHUH HE IOMyCKaeT OIIMOO0K, 3a7aua pelieHa paluoHaIbHBIM CIIOCOOOM.

OPTAHUBAIIMOHHO-IIEJAT'OI'MYECKUE YCJIOBUA
PEAJIM3ALIUU TPOT'PAMMBI

YueOHo-meToauueckoe odecnevyenue Ilporpammel.

Meronuka ob0yuenuss no IIporpamme «OpraHuudeckass XMMUS B BONpOcax H
3a/layax» COCTOMT U3 COYETAaHMsI CIIOBECHOTO U3JIOKEHUSI TEOPETHUYECKOro
MaTepuajia ¢ HArjsAHbIM TOKa30M WJUIIOCTPUPYIOIIETO Marepuala W IpPUEeMOB
pEelIeHHUs] TPAKTHYECKUX M pacyeTHhIX 3aaad. OOywaromuecs 3aKperuisiioT
MOJIYYCHHBIE 3HAHMS TYTEM CaMOCTOSITEIBHOTO PEIICHUs 3aad, BBITOJHECHUS
NPaKTUYECKUX paboT. Jlms pa3BUTHS TBOPUYECKOTO MBIIUICHUS W HABBIKOB
AHATMTUYECKON JICSITEIIbHOCTH MPOBOASATCS TeMaTHUYECKHE TUCKYCCHUM, MO3TOBBIC
HITYPMbI, UHTEJUIEKTYaJIbHbIE UTPBI.

DopMbI 3aHATHH

[ nexkuus

L] cemuHap

[] npakTuueckas padbora

[] camocTosiTeNnbHas paboTa
[] 3amura npoeKkToB

MarepuajibHO - TeXHH4YECKOe oOecneveHne

OpranuzallioOHHbIE  YCIIOBHS,  MO3BOJAIONIME  pEaJu30BaTh  COAEpKaHUE
JIOTIOTHUTENIBHONH  00pa3oBaTenbHON TmporpamMmbel  «OpraHuyeckass XuMHS B
BOTIPOCAX M 3a7]a4ax» MPEe/oiaraloT HaTHIne:

- yueOHOTro KabuHeTa, 000PYJOBAaHHOTO T0CKOIA;

- XUMUYECKOU J1abopaTopun, 000pyJOBAHHON BBITS)KHBIMHU HIKahamu;

- XUMHUYECKOU MOoCy/ bl OOIIEro ¥ CIeUaIbHOI0 HA3HAYCHUS,

- HarpeBaTeJIbHBIX ¥ H3MEPHUTEIIHHBIX MPUOOPOB;



- o0opynoBaHMsS JJIsi JEMOHCTpALMU PA3IMUYHBIX (U3NYECKUX M XUMHUYECKUX
MPOLIECCOB;

- KOMIIBIOTEPA C MYJIbTUMEAUNHBIM 000PY10BaHUEM.

Junaktruueckoe oOecredeHue MpesrnoiaracT HaJudue TEKCTOB Pa3HOYPOBHEBBIX
3aJJaHUM, TEMAaTHUYECKUX TECTOB MO KaXXJIOMY pa3Aeiay U TeMe, MHCTPYKIUN s
BBITIOJTHEHUS TPAKTUYECKUX paboT, Tabmuubl xXumuyeckux siemeHToB JI.U.
MenneneeBa, TabJIUIIBI PACTBOPUMOCTH OCHOBAHUM, KUCIIOT, COJICH.

Tembl NpoeKTHBIX padoT

1. CriupThl: BO3/ICHCTBUE HA OPTaHU3M Ye€JIOBEKA U MPUMEHEHNE B MEIUIIUHE.
2. ®eHolt U ero TOMOJIOTH: JISHCTBUE HA OpPraHu3M YeJIOBEeKa, IPUMEHECHHUE.
3.Anpleruabl M KETOHBI: JICMCTBME Ha OpraHW3M 4YeJOBeKa M TMPUMEHEHUE B
MEJTULINHE.

4. IlpumeHeHre B MeAUIIMHE KapOOHOBBIX KUCIIOT U UX COJICH.

5. Opranuyeckue BelecTBa — TOKCUKAHTBI U aJIJIEPTeHBI B OKPYKAOIIEH cpejie.
6. Oprannyeckue BelecTBa — MyTareHbl U BeIlleCTBa-KaHIICPOTEHEI.

7. OpraHuueckue BeIlecTBa — CPEICTBA TUTUEHBI U KOCMETHKH.

8. Opranudeckue BEIIeCTBa — MUILEBBIC T00ABKH.

9. buosiornyecku aKkTUBHBIE OPraHUYECKUE BelecTBa: (PEPMEHTHI.

10. ApoMaTtu3aTopsl Ha OCHOBE CJIOKHBIX 3(UPOB.

11. beHs(a)mupeH - XUMUKO-IKOJIOTHYecKas mpodieMa COBPEMEHHOCTH.

12. U3 gero cocrout onexnaa. BoinokHa.

13. UckycCTBEHHBIE KUPBI - YTPO3a 3I0POBBIO.

14. Kodeun u ero BIUSIHUE HA 3JI0POBBE JIFOJICH.

15. MbI )kMBEM B MUPE TTOJIMMEPOB.

16. Mbui0: BUepa, ceroaHs, 3aBTpa.

192. Hed1h 1 HEDTETPOTYKTHI.

17. Opranuyeckue bl ¥ TPOTUBOSIUSL.

18. Yto Takoe HeTh U KaK OHA MOSBHIIACH Ha 3emiie?

19. Yto Takoe caxap u OTKyzAa OH Oepercs.

20. Illenk HaTypaJIbHBIM U UCKYCCTBEHHBII.

21. Dxonmoruyeckasi 0€30MacHOCTh B OBITY.

22.Mcnionp3oBaHue HEPTEIPOTYKTOB.

23. Ilonumepsl — COBpEMEHHBIE KOHCTPYKIIMOHHBIE MATEPUAIBI.
24.VIMeHHbIE peakli B OPraHUYECKON XUMUHU.

25. benkoBas OCHOBa HMMYHUTETA.



Kaaposoe odecnnieuenne IlporpamMmmel

[Tporpamma «Oprannyeckasi XiMHs B BOIIPOCAX U 3a/1a4ax» peain3yeTcs
[I€/1aroroM JI0NOJIHUTENEHOTO 00pa30BaHusl, UMEIOLIUM MTPO(ECCHOHAIBHOE
oOpa3oBaHue B 00J1aCTH, COOTBETCTBYIOIIEH HAPABIEHHOCTH MPOTPaMMBI, U
1abopaHT, 00ecneynBaIOUUi €€ IPAKTUYECKYIO YacTh.

CIIUCOK JIMTEPATYPbI

OcHoBHas JauTeparTypa:

1. benaBun WN.10. «Pemenue 3a1a4 no xumun». Y4ueOHoe mocoOue s
noctynaromux B By3bl, M., OO0 «Mucrepukc-M», 2006.

2. boukoB A.C. IInanupoBanue opranndeckoro cuuresa. - M. Hayka, 1995.

3. Bpybnesckuit A.1. «1000 3a1a4 Mo XUMHH C LIETIOYKAMHU MIPEBPAILICHUN U
KOHTPOJIBHBIMHM TECTAMH JIJISl IKOJIBHUKOB U abutypueHToB», Mu., UYII «131-Bo
FOnumpeccy, 2006.

4. Tabpuensn O.C. Opranuueckas XMMHUs B TECTaX, 3aja4ax, ynpaxxHEeHUsX. - M.:
Hpoda, 2003.

5. 'muuka H.JI. 3apaumn u ynpaxknenus no ooien xumun: Yued. mocodue s
BY30B. - JI.: Xumus, 1985.

6. 'muaka H.JI. O6mas xumus: Y4aeb. mocooue st By30B. - JI.: Xumus, 1985.

7. Ky3pmenko H.E., Epemun B.B., [TonkoB B.A Xumusi: 1715 IKOJIbHUKOB
CTapIIMX KJIACCOB M MOCTYMAIONIMX B BY3bl: Yueb. mocooue. - M.: JIpoda, 1995.
8. ITlerpoB A.A. Oprannyeckas xumus. - CI16. isan ®enopos, 2002.

9. ITy3akoB C.A. Ilocobue mo XuMuu AJid MOCTYMAIOIMKUX B BY3bl. Bompochl,
yrpaxxHeHus, 3aaaqu. O0pasiipl SK3aMeHalMOHHBIX OMIIeTOB: Y4eOHoe mocodue. -
M.: Bricmag mkoita, 2004.

JlonoJiHUTeIbHAS JIUTEpATypa:

1. I'pocce 3. Xumus s mro6o3HaTenbHbIX. - M.: IIpocBemenue, 1985.

2. Copokun B.B., 3aropckuii B.B., CBuranbko 1.B. 3agaun xummyeckunx
onnMmnuaz. -M.: M3n-so MI'Y, 2000.

3. DHOUKIONEe AU JIJId JeTeh, ToM ‘XuMmus . - M.: ABanTa miroc, 2003.
HNuTepHer—pecypcesbi:

1. MeTonuueckoe NpoCTPaHCTBO MYHHUIIMTIIATbHOTO METOJUUECKOT0 LIEHTPa
[DnexTpoHHBIN pecypc], - Pexxum moctyma: http://mosmetod.ru/centr/proekty/urok-
v-moskve.html, cBoOOHBIN.

2. «DOnementhl». Hayka: [lonmynsapHsiil caiiT o GpyngamenTanbHol Hayke. HoBocTH
HayKH, HAYYHO-TIONYJIIPHbIE CTATbH, JICKIIUHU, 337241, JIAKaThl, BUAECO, OTBETHI HA
JIETCKHE BOMPOCHI [ DNEeKTPOHHBIHN pecypc], - Pexxum goctyna: http://elementy.ru/,
cBoOoHBIN. ([laTa obpamenus: 27.08.2018 r.)

3. Xumus 15 BceX: WIUTIOCTPUPOBAHHBIE MaTepHAIIbl IO OOIIEH, OPraHUYECKON U
Heopranmdeckoi xumun http://school-sector.relarn.ru/nsm/

Xumust 1Sl BCeX: WUTIOCTPUPOBAHHBIE MaTepUalibl O O0IIEH, OpraHuYeCcKOl U
Heopranmdeckoi xumun http://school-sector.relarn.ru/nsm



