[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:

OV0: Haymosa Haranus AXSAHIATEPCTBO OBPA3OBAHUS MOCKOBCKOM OBJIACTU

JlomKHOCTD: PeE(m:)’llaPCTBeHHOC 06pa308aT<

FIBHOC yupek/aeHHe Bbiciiero odpazosanus MockoBCko# 061actu

Hara noanncarnns RAGEIRGBEKUIA IOCY IAPCTBEHHbI OBJIACTHOW YHUBEPCUTET

YHMKaNbHbIA NPOrPaMMHbIN KNHOY:
6b5279da4e034bff679172803da5b7b559fc69e2

(MI'OY)

buosnoro-xumuuecknii dakysrer

Kadezpa reoperiueckoii u npukiagnoii xumun

Cornacosano ynpasienuem opranusamnum u
KOHTPOJIS KauecTBa 00pa3zoBaTebHOMN

ACATEILHOCTH [Tporokon «22_; HIOHS) %O,R_IQ.NQS , 7
«22» nions 2021 r. | g0 Nl i22. )
Havanbnuk ynpasnenus A l]pencenaTené X 3 , S
/TE. Cycnun / ’g\ o'l O-,A.';lllec. oBa /
AL .

CornacoBano yueGHO-MeTOMMYECKON KOMMCCHEH

OHOI0ro-XUMHYECKOro (akyibrera

[Iporokon ot «17» uions 2021 r. Ne 7

[peacenarens YMKom

PabGouas nporpamma aucummiannm
Oprannueckas xumus

Hanpagienue noarorosku
06.03.01 buonorus

Mpopuas:

BuoMeaHLMHCKHE TeXHOTOHH

Keaandpuranus
Bakamasp

®opmbl 00yuenns
Ounan

PekomensioBano  kadenpoit TCOPETHYECKOH ™
NPUKIAIHOW XUMHH

; [Iporokosn ot «10» mions 2021 r. Ne 11
Z

““M.10. Jlsnuna / 3as. Kadeapoi O

//H.B. Bacuibes /

MbrTuim
2021



ABTOP-COCTABUTETb:

BacunbeB Hukonaii BanentunoBuu, 1.X.H., Ipod., 3aBeAyromuid kadeapoid TeOpeTHIecKoi u
MPUKIIATHON XUMUH;

HporanoBa Tartesina CepreeBHa, cTapumuii mpemnogaBaTenb Kadeapbl TEOPETHUYECKOH U
MIPUKIIAJHON XUMUH;

[TomukaprioBa Jlrogmuina BUKTOpOBHA, acCHCTEHT Kadeapbl TEOPETUYECKOW W MPUKIATHON
XUMUH,

Tummna ExkarepuHa AJieKCaHIIPOBHA, aCCHUCTEHT Kadeapbl TEOPETUYECKOW M TMPUKIIAJTHON
XUMUHU

PaGouas nporpamMma auciumuinHbl «OpraHudeckas XUMHS» COCTaBJICHA B COOTBETCTBHHU
¢ TpeOoBanusiMu DenepanbHOr0 rOCYAapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIAPTa BBICILIETO

oOpa3oBanusi mo HampasieHuto noarotoBku 06.03.01 buonorus, yTBep:KIEHHOTO MPUKA30M
MUHOBPHAYKHM POCCHUU Ne 920 ot 07.08.2020

JlvcuuIuinHa BXOIUT B 00s3aTenbHyto yacTh bioka 1 Jluciuniauns! (MOyn) U sABIsETCS
00s3aTeNbHON ISl U3yUYEHUS.

I'ox Havana nmoaroToBkH (Mo yueOHOMY 1any) 2021



CoaeprkaHue

1. INTAHUPYEMBIE PE3VJIBTATBI OBYUEHMS .......c.coiiiiiiiiiiii e 4
2. MECTO JIMCLIMIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITIPOTPAMMEBI ..o, 4
3. ObBbEM U COAEPKAHUE JUCIUIIIIHDBL ........coooiiiiiiiii e 5

4. VYYEBHO-METO/IMYECKOE OBECITEYEHUE CAMOCTOSTEJILHOM PABOTBI OBYYAIOIINXCH ....6
5. ®OH/] OLIEHOYHBIX CPEJICTB JUIS ITPOBEJEHNS TEKVIIEN Y TPOMEXXY TOYHOI

PN u ol N 8170708 (0301 1% (0 1% 188 1% 15 1O 13
6. YUEBHO-METOJMYECKOE 1 PECYPCHOE OBECIIEUYEHUE JJUCIIUATIIAHBI .........vooovve. 29
7. METOJMYECKUE YKA3AHUS IO OCBOEHUIO JIUCIIUTIIIHDL ... 29
8. MH®OPMAIIMOHHBIE TEXHOJIOT WU JISI OCYIIECTBJIEHIST OBPA3OBATEJILHOT'O

TIPOLIECCA TIO JIACIIUTIITITHE ......ovoooooveeeeeeeeeeeeeeeeeeeeee e eeees s eeeeeeeees e seeesseeeeeseeeeseeeeseseseee s 30

9.  MATEPHAJIBHO-TEXHUYECKOE OBECITEHEHUE JUCLIATIIIIMHBI .......cocociiiiiiiiiiiiiic 30



1.INTAHUPYEMBIE PE3YJIbTATBI ObYUYEHUSA

1.1. [leab AMCHUILIAHBI

dopmupoBaHue 3HaHUH 00 OOLIMX 3aKOHAX, CBA3BIBAIOIINX CTPOCHHE U CBOMCTBA OPraHUYECKUX
BEIIIECTB, U3YUYEHHUE ITyTEeH CHHTE3a U PEaKIIMOHHON CIIOCOOHOCTH OPraHUYECKHX COSAMHEHHH, a
TaKXe UX MPUMEHEeHUs B (pr3HKe, OMOJIOTUHU, MEAULIMHE, TPOMBIIICHHOCTH.

3agauM AUCUMILIUHBL:

— O3HAaKOMHTbH C OCHOBHBIMHU KJIaCCaMH OPraHMYECKHX COSAMHEHHH, a TAKXKE C UX
($U3NUECKUMU ¥ XUMUYECKHMHU CBOWCTBAMH, ITyTSMU CHHTE3a,

— copmMupoBaTh NpeiCTaBIEHUE O TEHETUYECKON B3aMMOCBS31 OPraHUYECKUX BELIECTB;

— O3HAaKOMHTb C MEXaHM3MaMHU psJla XUMUUYECKUX PEeaKLui, TaKuX, Kak HyKJeo(puibHoe U
3J1eKTpO(UIBHOE 3aMELICHNE U ITPUCOETMHEHNE, STMMUHUPOBAHKE;

— O3HAaKOMHTH C OMOJIOTHYECKON POJIBI0 OPTaHUYECKUX COCAMHEHUH, NX y4aCTHEM B
00pa3oBaHUM U HYHKLIHOHUPOBAHUM OMOJIOIMUYECKUX CTPYKTYP;

— 00y4HTbH IPOBOJUTH AaHAJIU3 CTPOCHUSI OPTaHUUECKOTO COCTMHEHNUS (BHIIET
0COOEHHOCTH YTJIIEPOTHOTO CKEJIETa, OMPEACIATh (DYHKIIMOHAIBHBIC TPYIIIIHI),
IPOTHO3UPOBATh CBOMCTBA OPraHMUYECKUX BELIECTB IO OCOOEHHOCTSM CTPOEHHSI, a TAKKE
HAXOJUTh HanOoJee palioOHAIbHBIC TyTH CUHTE3a OPTaHMYECKUX BEIIECTB;

— 00y4HTh HOHUMAIO XUMHYECKUX CBOWCTB OPraHMUECKUX COECIMHEHUN uepe3 MeXaHU3MBbI
pEaKIM;

— 00y4HTh OCHOBHBIM METOJaM pabOThI C OPraHUIECKUMH BEIIECTBAMHU.

1.2. Ilnanupyemble pe3yJbTaThbl 00yUeHHUs

B pesynbrare ocBoeHMs NaHHOW IUCHMIUIMHBI Y OOydarommxcss (popMHUPYIOTCS CIEAyroLIHe
KOMITETEHIIUH:
OIIK 6. Cnoco0eH ucnoib30BaTh B NPO(ECCHOHAIBHOM AESATEIbHOCTH OCHOBHBIE 3aKOHBI
Gu3uKN, XUMHUH, HAYK O 3emiie U OMOJOTHH, IPUMEHITh METOABl MAaTEMaTHYECKOTO aHAIN3a U
MOJICIUPOBAHMSI, TEOPETUYECKUX U SKCIIEPHUMEHTAIBHBIX HMCCIE0BAHUM, MPUOOpETaTh HOBBIE
MaTeMaTHYECKUE M eCTECTBEHHOHAYYHbBIE 3HAHUS, MCIIONIb3YSl COBPEMEHHBIE 00pa3oBaTeIbHBIE U
UH(POPMALIMOHHBIE TEXHOJIOTHH.
HIIK 5. CrocobeH npuMeHATh COBPEMEHHYIO anmaparypy s KaMepalbHOM 00padoTKu pod

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM NPOI'PAMMBI

JuctuninHa BXOIUT B 00s3aTenbHy0 dacTh broka 1 Jlucturuivael (MOAYNIH) U SBISETCS
00s3aTeNbHOM ISl U3yUYEeHUS

JlucuuruiiHa omMpaeTcss Ha 3HAHWA, IIOJIYYEHHBIE B PE3YJbTaTe OCBOSHHS TaKHX
JTUCITUILIAH Kak «Xumusy, «dusukay, «buodusukay, « TexHHKa XUMUYECKOTO HKCIIEPHUMEHTA.

OcBoenne kypca «OpraHudeckass XUMHS» HEOOXOAUMO JUIsI HW3Y4YEHHUS AUCITUTUIHH
«buonoruyeckas XuMus», «AHaTUTHUYECKass XUMHUS» «DUNONOTHS U OMOXUMHUS PACTECHUII,
«XuMmusi (HU3NOIIOTHYECKU-aKTUBHBIX BemecTB», «CHHTE3 (hapMaleBTHUECKUX IPETapaToBy,
«XUMHYECKass TOKCUKOJIOTHUS», a TaKXKe JJIsl HallMCaHUs UCCIIeI0BATENbCKUX padoT, BHITYCKHON
KBaJIM(UKAIIMOHHOM pabOThl U YCIENIHON TOoCceaAyIoe npopeccuoHalbHON AESITETbHOCTH.

OBnanenue MatepuanoM Kypca «OpraHudeckas XUMHUs» MOKET CIIOCOOCTBOBAThH YCTIEIIHOM
paboTe B 00J1aCTH MPUKIIATHON KOJIOTHH, OMOTEXHOJIOTUH, MOJICKYJIIPHON OMOJIOTHH.



3. OFbEM U COIAEPKXAHUE JUCHUITJIMHBI
3.1. O0BbeM TUCHUIIINHBI

IToka3arens 00beMa TUCHMIIINHBI Kon-Bo yacos
OO0BeM IUCIUILIMHEI B 3a4ETHBIX €OUHHIAX 7
O0beM OUCIUILIMHEL B 4acax 252
KonrakTHas pabdora: 98,5

Jlexmuu 32
JlaGopaTopHbie 3aHITHS 64
KoHTakTHBIC Yachl HA MPOMEKYTOYHYIO ATTECTAIHIO: 2,5
3auer 0,2
DK3aMeH 0,3
[Tpenpk3amMeHAIMOHHAS KOHCYJIBTAIUS 2
CamocrosiTenpHas padbora 136
KoHTtpouns 17,5

®dopma NpoOMEKYyTOYHOU aTTEeCTallMU — 3a4eT BO 2 ceMecTpe Ha 1 Kypce, aKk3ameH B 3 ceMmecTpe
Ha 2 Kypce.

3.2. Conep:kaHue TUCHUIIHHBI
ITo ouHoii popme 00yueHnust

Bunabr
3aHATUH
HaumeHoBaHue pa3jaesioB (TeM)

III/ICIII/IH.TII/IHLI C KPaTKHM COJI€pKaHUuEM

€ 3aHATUA

Pasznen 1. TeOpeTI/I‘-ICCKI/Ie MPCACTABJICHU OpraHH‘leCKOﬁ XUMHH.

Pasnen 2. [IpeaensHbie yriieBogopoasl. AskaHbl. [IMKI0aTKaHBI.

Paznen 3. HerpenenbHble yriieBoA0poibl. AJIKEHbI. AJIKaJUEHBI.

Paznen 4. HerpenienbHble yriieBOA0PO/ibl. AJIKMHBI.

Pa3nes 5. Apomaruueckue yrieBoJopoJibl.

Pasznen 6. FaﬂOFeHHPOI/BBOHHBIC YTJICBOJOPOAOB.

Pasznen 7. Criuptel. @EHOIBI.

Paznen 8. KapOoHuibHbIE COEMHEHUSI.

Pa3nea 9. KapGonossie kucnotsl. [Ipon3BoHbie KapOOHOBBIX KUCIIOT.

Pa3znen 10. Yriuesoanl.

Paznea 11. AMUHEL

Paznen 12. ['eTeponukinnyeckue COCTUHEHUS.

Pa3zgen 13. Agxanounsl.

RIvjo|slo|ojo|lo|v o) so|ol s JlaGopaTopHbI

Blir|w|dvw wwwlkwN|w win| JTeknam
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4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOATEJBbHOM PABOTHI

OBYYAIOIIUXCA

TeMBbI aJ151
CaMOCTOATEJILH
0ro U3y4yeHust

HN3y4yaemblie BONPOCHI

Koanue
CTBO
4acoB

DopmMbl
caMoCTost
TeJbHOMI
padoThI

Metoanue
CKHe
o0ecreueH
us

DopmMbl
OTYETHOC
™

Paszgea 1.
Teopernueckue
MIPEICTABJICHUS
OpraHn4eCcKOn

XUMUHU.

1. BBeneHue B OpraHu4ecKyro
xumuro. O0mue
MIPEICTaBIICHUS O CTPOCHUH
OpPTaHUYECKUX MOJICKYJ H
METOJIaX WX HCCIIEeOBAHUS.
2. 3HaveHue OpraHunIeCcKOi
XFMHH IS Pa3BUTHA
OMOXUMHH, OMOJIOTHH,
9KOJIOTHH U CETIBCKOTr0
XO3sCTBa.

3. Oprannyeckass XUMUs KaK
OCHOBA JJIS1 CO3/JaHUsI HOBBIX
MaTepHaioB, IECTUII/IOB,
JICKapCTBEHHBIX BEIECTB.
Opraandeckas XUMUS 1
9KOJIOTHSL.

4. Teopus XUMHUIECKOTO
ctpoenust A.M. bytneposa.
5. BaneHTHBIE COCTOSTHUS
aToma yriepoja.
I'ubpuauszanys.

6. Turbl XUMAYECKHUX CBS3CH U
9NIeKTPOHHBIE AP PeKTh B
OpPraHUYECKUX COCTMHEHUSX.
7. ToMonuTH4ecKuil u
TeTePOIUTUICCKUH pa3phIB
cBsI3ell. PeakIIMOHHbBIE YaCTHUIIBI
(pamukansl, KapOOKATHOHBI,
kapOanuonsl). [lorarue o
HYKJICO(pHITBHBIX U
AMEeKTPO(PUITEHBIX YaCTHIAX.
8. M3omepust opraHn4ecKkux
COEIMHEHUI.

9. Crtoco0bl yCTaHOBJICHHUS
CTPOEHUS OPTaHHYECKHIX
MOJIEKYJI: DJIEMEHTHBIN U
(yHKIMOHATBHBIN aHAIN3,
(PU3MKO-XMMHUYECKUE METOJIBI
(AIMP, UK- n Y-
CIEKTPOCKOMHS,
PEHTI€HOCTPYKTYPHBIH
aHaIIN3).

10. Knaccuduxarust
OpraHUYeCKUX COCAMHEHUH.

Pabora c
JUTEPATyp
ol u
WNHurepuer
pecypcam
"

Pexomenny
eMas
JarTeparypa
HNurtepHer-

pecypcsl

Bremmonne
HHE
JIOMAIlTHH
X
3aJaHIH,

pedepar

Paznea 2.
[IpenenvHble
YTJI€BOJOPOBI.
AJKaHBI.
[ukmoankaHsl.

1. l'omonoruueckuit psijg
ankaHoB. Haxoxxnenue B
MIPUPOJIE, IPUMEHEHHE.
OcobeHHOCTH H30MEpHUH,
HOMEHKJIaTypa.

2. MeTtoabl nony4eHus
QJIKAHOB!

Pabora ¢
JUTEPATYP
oM u
HNutepner
pecypcam
u

Pexomenny
eMast
nuTeparypa
Nurtepuer-
pecypcsl

Bremomnne
HHE
JIOMAITHH
X
3aJ]aHuH,
JTOKJIaI,




a) 63 M3MEHEHHUS YIIIePOIHOM
uenu (TUAPUPOBAHKE
HETpeIeabHBIX YTIIEBOIOPOIOB,
BOCCTaHOBJIEHHE
rajoreHajakaHoB;

0) C yMCHBIIICHUEM LIETTH
(1IesoYHOe TUTaBIICHUE COJICH
KapOOHOBBIX KHCJIOT - PeaKIns
Hioma), B) ¢ yBeTMICHUEM
uenu (peaknus Bropua-
[lopkiruna, 3MeKTPOIU3 CoNel
KapOOHOBBIX KHCIIOT - PEaKIUs
Kons6e).

3. X¥MHYECKHE CBOMCTBA
AIIKaHOB (MEXaHU3M PEaKITHiA
paAnuKaIbHOTO 3aMEIICHHS,
0COOEHHOCTH
TaJIOTeHUPOBAHUS, OKUCIICHHS,
CyTb(POOKHICTICHHUSA,
Cynb(hOXJIIOPUPOBAHHS,
HUTpoBaHus 1o KoHosasosy,
napo¢a3HOro HUTPOBAHHUS,
TEPMUYECKOTO U
KaTaJTUTHUECKOTO KPeKUHra).4.
Iuxnoankansl. HomeHkiarypa
nukioB. Kiaccudukanms
OUKITAYECKUX YTIIEBOIOPOIOB.
CrpoeHHe IUKII0ATKaHOB.

VY cTONYUBOCTD IIUKJIIOB.
XUMHUUYeCcKUe CBOMCTBA
OUKITAYECKUX YTIIEBOIOPOIOB
Pa3JIMYHOTO CTPOCHHS.

npe3eHTa
st

Pa3pen 3.
HenpenensHusbie
YTJIEBOJOPOBI.

AJKeHBI.

AJKagueHsl.

1. Ankensl. ['omonornyeckuit
PA aIKEHOB, HAX0XKICHHUE B
HpUpoje, MPUMEHEHHE.
Oco6eHHOCTH H30MepHH,
HOMEHKJIaTypa, METOBI
TONTy4YeHHS (TIPOMBIIUICHHBIC 1
nabopaTopHEIE,
CTEPEOCENIEKTUBHOE MOJTYUYEHHUE
IUC- ¥ TPAHC). XUMHIUYCCKHUEC
CBOICTBA: MEXaHU3M PEAKIUI
EKTPODUIEHOTO 3aMEIEHHS
PEeTHOCENeKTHBHOCTE Ha
MIpUMepax raJloreHNPOBAHUS,
THIPOTATOT€HUPOBAHHUS,
ruapaTanuu. Mexanusm
peaxkuuii paiuKaJIbHOTO
NIPUCOEAUHEHHUSI 110 KPATHOM
CBSI3U Ha pUMepe
THAPOOPOMHUPOBAHHUS TIO
Kapamry. Mexanusm peakuuit
paauKaibHOTO 3aMEICHHUS B
AITUIBHOE TO0JI0KEHUE.
Oco6eHHOCTH MATKOTO
okucienus (mo Baraepy) u
JKECTKOr0 OKHcIeHUs. Peakuu
MOJINMEPU3ALIUH AJIKEHOB.

2. AnKaTueHsl.
Knaccugukarms TueHOBBIX
yII€BOAOPOAOB.
Homenknarypa. YraeBoaopos
C COMPSKEHHBIMU JIBOWHBIMU
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Pa6ora c
JUTEpPATyp
ol u
WNHurepuer
pecypcam
u

Pexomenny
eMas
JTeparypa
WNuTtepHer-

pecypcsl

Brmmomnne
HHUE
JIOMAIITHH
X
3aJaHuH,
JTOKJIaI,
Mpe3eHTa
s




CBSA3SIMH: IUBHHUJI, U30IIPEH.
IIpupona conpsxeHusl.
CriocoOsI TTOJTy9eHUS
JTUBHHMJIA U M30IIPEHA.
dusnyuecKue CBOMUCTBA.
XHUMHYECKUE CBOMCTBA JUEHOB
C CONPSKEHHBIMHU TBOIHBIMH
CBs3AMU: peakiyn 1,2- u 1,4-
npucoeauHeHus. MexaHu3m
NEKTPODUIEHOTO
MIPUCOEINHEHUS K TUEHAM.
JuenoBsIit cuntes3. Peakiuu
nonuMepuzanuu. [IpupoaHbiit
1 CHHTETHYECKHUH KayqyKH.

Pasznen 4.
Henpenenbubie
YTJIEBOAOPOABI.

AJKUHEL

1. OcobeHHOCTH CTPOCHHUS
TPOMHOM CBSI3U, CBOMCTBA U
0COOCHHOCTH THOpHUIN3AINH
SP-THOPHUIHOTO

aToma yriepoja.

2. HaxoxeHue aqKuHOB B
MPUPO/IC, IPUMCHEHHE.
M3omepusi, HOMEHKIaTypa.

3. [IpoMpblTIEeHHBIE U
11a00paTOPHBIC METOBI
nosydeHus (KapOuIHBINA METO,
CHHTE3 Yepe3 PEeaKTHBEI
Houwnga u npyrue comn
AIIKHHOB,
JETUAPOTAIOTCHUPOBAaHUE
TeMHUHABHBIX W BUIIMHAJIBHBIX
JIUTaJIOTEHAIKAHOB,
JIeTaIOTeHUPOBAHUE
TeTparaJoreHaaKkaHoB,
JeTUpaTaIis TeMHHAIBHBIX
JTUOJIOB).

3. XuMUYecKre CBOWCTBA:
PeaKIyH EKTPOPIIEHOTO
MIPUCOETUHEHNUS (OCOOCHHOCTH,
OTJIIHYUS OT AIKCHOB), PEaKIINU
HYyKIJIeO(pHIBHOTO
MIPUCOCTUHEHUS (PEaKITHS
®aBopCcKOro, B3auMOIEUCTBUE
C CHHUJIbHOM KHCTIOTOM B
NIPUCYTCTBUU €€ COJIEH,
B3aMMO/ICHCTBHE C COISIMU
KapOOHOBBIX KHCIIOT),
nposiBiienne C-H kucnotHocTH
TEPMHUHAJIBHBIX ATKHHOB
(B3aMMoJeHCTBHE C
KapOOHHMIIbHBIMHU
COCJIMHEHUSIMH, 00pa30BaHME
COJICH, aleTHIICH-aJIICHOBAs
MeperpyniupoBKa
®DaBOPCKOT0), peaKIuu
JUMEPU3AIAH U apOMaTH3AIUH
arieTWICHA ¥ TePMUHAIBHBIX
QIKWHOB, PEaKIINN OKHUCICHUS
1 PEerHOCETICKTHBHOTO
BOCCTAHOBJICHHSI.

Pa6ota ¢
JTUTEPATYP
on u
WNHuTtepner
pecypcam
i

Pexomenny
eMas
JaTeparypa
HNurtepHer-

pecypcsl

Brmmonne
HHUE
JIOMAIlTHH
X
3aJlaHuH,
JIOKJIaI,
Ipe3eHTa
s

Pazpgea 5.

1. ITonsitue 06 apoMaTHYHOCTH
1o XIOKKEJII0, IpaBuIa
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Pabora ¢

Pexomenny

Brinonne




ApoMatndeckue
yIJ1€BOJIOPO/IBI.

ApPOMATUYHOCTHU U UX
obocHOBaHue. JHEprus
cTabunu3aiuu (pe3oHaHca).

2. F'omonormueckuii ps
6enzomna. OcobeHHOCTH
CTpoeHus OEH30JILHOTO KOJIBIIA,
¢dopmyna Kekye n
COBpEMEHHAsI 3aIiCh.
Knaccudukarus apeHos.

3. Meronsl nony4eHus (13
OCH30ITHOI KHCIIOTHI U e¢
conei, cunres Bropua-
durryura, aTKUINPOBAHHE
6enzona o @punenro-
KpadTtcey-I'ycraBcony, cuates
o 3eTMHCKOMY, CHHTE3 TI0
Permre).

4. XuMHYECKUE CBOWCTBA:
PeaKIyH EKTPOPIIEHOTO
3aMeIIeHus (MeXaHu3M,
BJIMSIHUE 3aMECTUTEIIEN Ha
HaIpaBJICHUE ICKTpodua,
KiaccuduKaIys 3aMecTHTeNeiH)
Ha IpUMepax peaKuui
TaJIOrCHUPOBAaHUs,
HUTPOBAHUS, CYNEOUPOBAHHUS,
ATKHIINPOBAHUS U
armpoBanus o Opunento-
Kpadtcey.

5. [IpaBuia opueHTaINH:
OpPHUCHTAHTHI IIEPBOTO H
BTOPOT'O pojia: 00BSICHEHHE
OpHUEHTALMU 3aMECTUTENEH
JIECTBUEM CTaTUUECKOTO U
JUHAMUYECKOTO (DaKTOpOB,
corjlacoBaHHas 1
HECOTJIaCOBAaHHASI OPUCHTAITHS
JIBYX HJIM HECKOJIBKUX
3aMecTHUTENEN B
apoOMaTHYeCKOM KOJIbIIE.

6. PagukanbHble peakiuu
apeHOB, PEaKINH OKUCIICHHS C
paspylLIeHHEeM U COXpaHEHHEM
OEH30JIEHOTO KOJIBIIA.

JTUTEpaTyp
ol u
HNutepner
pecypcam
u

cMas
IATeparypa
WurepHer-
pecypchl

HUE
JOMAITHU
X
3aJaHuH,
npe3eHTa
1,
pedepar

Pazneu 6.
l"asnorennponss
OJIHbIE
yTJIEBOAOPOIOB.

1. Homenxkiarypa, nzomMepus u
0COOEHHOCTH CTPOCHUSI.

2. O6ure MeTo Bl CHHTE3a
raJoreHajJKaHoB: 3aMelleHNe
aToma BOJOpO/ia, PEaKInu
MIPUCOEIMHEHHSI IO KPATHBIM
CBSI35IM, 3aMellIeHHE
THJPOKCIIILHOM TPYTIITBI
CIIMPTOB, 3aMeIIeHHE
KHCJIOPOJIa KETOHOB,
JeKapOOKCUITUPOBAHUE
MIPOU3BOIHBIX KapOOHOBBIX
KHCJTIOT.

3. [IpuanHBI BRICOKOM
PEaKIMOHHOHN CTIOCOOHOCTH
raJOTeHAJIKaHOB.

4. Peakuuu HykieouibHOTO
3aMEIEeHNUs B CHHTE3E
pa3JIMYHBIX KJIACCOB (CIIUPTOB,

Pabota ¢
JTUTEPATYP
on u
WNHuTteprer
pecypcam
u

Pexomenny
emas
JATEpaATypa
Wntepner-
pecypcsl

Brmmonne
HHUE
JIOMAIITHH
X
3aJaHuH,
JTIOKJIad




IIPOCTBIX M CIIOKHBIX 3(UPOB,
THOJIOB, THO(HPOB, AMUHOB,
HUTPHUIOB U IPYTHX
(yHKIMOHATBHBIX
TIPOU3BOJIHBIX).

Pa3zgen 7.
CroupTsl.
Ddenonrl.

1. Homenknatypa u
KJIacCH(UKAIUS CITUPTOB.
OmHOATOMHBIE CITUPTHI:
¢u3ndeckne CBONCTBA,
XUMHUYECKHUE CBOUCTBA!
pEaKLuy CO IEeIOYHBIMU
MeTaIaMHu,
MarHMHOPTaHUYeCKUMH
COE/IMHEHHSIMH,
rajJoreHOBOJOPOIaMH;
o0pa3oBaHMEe IPOCTHIX H
CJIOXHBIX 3(DHPOB;
JETHAPATAINS; OKHCIICHHUE U
JETHIPUPOBAHUE.
KavecTBeHHbIEC peakiuy Ha
CIIUPTBL.

2. MHOroaToOMHBIE CITUPTHI:
OTUJICHTJIUKOJIb, MIUIICPUH
(monyueHue, CBOUCTBA,
IIPUMEHEHHUE).

3. Menuko-61osoruueckoe
3HAYCHHE COCTUHEHHH C
TUAPOKCWIBHOM IPYMIION U UX
IIPUMCHEHHE.

4. Crpoenue ¢eHONA U
ANIeKTpOHHBIE () (HEKTHI B €ro
Mmornekyie. CpaBHeHHE
peaKkIMOHHON CIIOCOOHOCTH
(eHOJIOB M CIIUPTOB.
XuMu4eckue cBoicTBa (heHona
10 TUAPOKCUIIBHOM IpyIIe U
aApOMaTHYECKOMY KOJIbILY.
[Mpumenenne deHona u ero
TIPOU3BO/IHBIX.

5. ®eHONbHBIE COETUHEHUS U
OKpYyaromas cpena. Meanko-
Oronornyeckoe 3HaYCHUE
(heHoI0B.

10

Pabota c
JUTEPATYP
on u
HNuTepuer
pecypcam
u

Pexomenny
eMas
JATEpATYpa
WHurepHer-
pecypcbl

Bremomne
HHE
JIOMAITHH
X
3aJJaHuH,
JIOKJIazg

Pa3pea 8.

KapOonusbHble

COCIUHECHNA.

1. Knaccudukarms.
Homenknarypa. M3omepus.

2. CtpoeHne KapOOHMITBHOM
TPYIIEI U 00Imas
XapaKTEepUCTHKA pEeaKIMOHHOM
CIIOCOOHOCTH.

3. XUMHYECKHE CBOMCTBA
KapOOHHMIBHBIX COCAHHCHHH.
Peaknuu HykI1I€0QHIBHOTO
MIPUCOETUHEHHUSL.
BzaumopeiicTBue ¢
a30TCOJEPKAIIUMHU
coelMHeHnsIMU. Peakun
KOHJICHCAIIMH C yJaCTHEeM
aJbJIErUI0B U KETOHOB.
Oxucnenne KapOOHUITBHBIX
coenuHeHUH. BoccTaHoBenue
aJbJIETUI0B U KETOHOB.
Peaxnus Kannunuapo.
KauecTBeHHbIe peakuu Ha

10

Pabota ¢
JTUTEPATYP
on u
WNHuTteprer
pecypcam
u

Pexomenny
eMasn
JuTeparypa
Wntepner-
pecypesl

Brmmomnne
HHUE
JIOMAITHH
X
3aJaHuH,
JTIOKJIad
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KapOOHHIIbHBIC COCTUHCHUS.
Peakuuu, oTIHUarOIIKE
aNIbJIEruabl U KETOHBI.

4. HenpeenpHBIE anbIeTHABI U
keToHbl. OCOOEHHOCTH
CTPOCHUS I XUMUIECKHAX
CBOICTB.

5. benzanpaerua, anerodeHoH
1 OeH30()CHOH KaK
MPEJICTABUTEIIA APOMATHUCCKUX
aJbIErUI0B U KETOHOB.

6. XMHOHEI.

7. Meauko-01oI0ru4eckoe
3Ha4YeHHE (POpPMaJIbICTH A,
YpOTpOIIHA, XJIOpaIbIAApaTa
1 IPYTHX KapOOHMIBHBIX
COEIMHEHUI.

Pa3nen 9.
KapGoHoBsie
KHCJIOTBI.
IIpousBoaHbIe
KapOOHOBBIX
KHCJIOT.

1. [IpenenbHbIE OTHOOCHOBHBIE
KHUCJIOTHI: KIaCCUPUKAIIHS,
HOMeHKJatypa. CTpoeHue
KapOOKCHIIBHON TPYIIIHI.
BuusiHue opranuueckoro
paaukana Ha CTETIeHb
JICCOLMAIH KapOOHOBBIX
KHUCIIOT. ACCOIMAIIUS MOJIEKYJT
kucsot. CriocoOBbl OJTy4YeHusl.
dusnyecKue CBONCTBA.
XUMHUYECKHUE CBOMCTBA.

2. OyHKIIMOHATBHBIE
MIPOU3BOTHBIE KapOOHOBBIX
kucot. XKupsl. Mpuia.
Bbuonoruueckoe 3HaueHue
KapOOHOBBIX KUCJIOT U UX
MIPOU3BOIHBIX.

3. IlpenenbHbIe TBYXOCHOBHBIE
KHUCIIOTHI: 001I1as
XapaKTePUCTUKA XUMUYECKUX
cBoMcTB. OTHEIbHBIE
MIPECTaBUTEIN: IaBEIICBAs
KHCJIOTHI U €€ TIPOU3BOHEIE;
MaJIOHOBAsi KUCIIOTA U €€
3(UpHI; aAUIMUHOBAS KUCIOTA U
MOJINAMUTHOE BOJIOKHO.

4. HenpenenpHbIe KapOOHOBBIE
KHUCIIOTBI: CTPOCHHE U
peaknuoHHas cmocoOHOCTh Ha
NIpUMEPE aKpUIOBOU U
METaKpWJIOBOM KUCIIOT.
dymapoBas 1 MaJeHHOBas
KHUCJIOTBI.

5. bensolinas kuciaoTa Kak
MPeICTaBUTENb aPOMATUYECKUX
KapOOHOBBIX KHCIIOT: CTPOCHHE,
METO/IbI MOTYUYECHHUS U
XUMHUYECKHE CBOMCTBA

6. OKCHKHCIIOTEHI.
Crepeonzomepus Ha IpuMepe
OKCHKHCIOT. OTAETbHEIC
MIPEICTaBUTENI OKCUKHCIIOT:
TJINKOJIEBAsl KHMCIIOTa,
MOJIOYHAsI KHCIIOTa, I0JI0YHAS
KHUCJIOTa, BUHHBIE KUCIOTHI. MX
OMOXMMHUYECKOE 3HAYCHUE.

12

Pa6ota ¢
JTUTEPATYP
on u
WNHuTtepner
pecypcam
i

Pexomenny
eMas

JuTeparypa
WHTepHer-

pecypcbl

Bremomae
HHUE
JIOMaITHH
X
3aJaHNH,
JIOKJIaJI,
Mpe3eHTa
s
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7. AbJIeTHIO- U KETOKUCIIOTHIL.
[MupoBuHOTpagHAS KHCIOTA:
TOJy4eHue, CBOMCTBA U
OHMOIIOTHYECKOE 3HAUCHHUE.

8. KapOoHOBBIE KHCIOTHI 1
OKpY’KaroIas cpesa.

Paznea 10.
VTieBoanl.

1. Pacnipoctpanenue B
npupoze. Kimaccupukarms
YTJIEBOJIOB.

2. MoHocaxapusl ¥ UX
IIpoU3BOHbIE. BaxkHeuue
aJIBJIONIEHTO3BI U
anborekcossl. CTpoeHue,
MTMpaHO3HbIE U PypaHO3HbBIE
LOUKIEL, 0- A 3-aHOMEPHL.
Kondopmanus
TIIIOKOITMPaHO3bI. SIBeHne
myTapoTtauuu. CBoiicTBa
MOHOCAXapuI0B Kak
MIOJIMOKCHANBAETHIOB Ha
IIpUMepe II0Ko3bl. Peakiuun
YAJIMHEHUA U YKOpauuBaHUsA
nenu, [IpuHnune
YCTaHOBJIEHUS CTPYKTYPEI
MOHO3. ['IMKo3u bl U UX
3HauYeHHE B OMOJIOTHH.

3. Hucaxapunel. CTpoeHue.
BoccranasnuBaromniye u
HEBOCCTaHABJIMBAIOIINE
Jarcaxapuibl. XUMHYECKHE
CBOMCTBA, HAXOX/ICHHE B
pupoe.

4. TTomucaxapuasl. Kpaxman,
LIEJIII0JI03a, 1eI00103a:
CTPOEHHE, CBOICTBA,
6uosoruueckoe

3HAYCHUC U IPUMCHCHUE.

Pabota c
JUTEPATYp
on u
HNuTepuer
pecypcam
u

Pexomenny
emas

auTeparypa
Wnrepuer-

pecypcbl

Breimonne
HHE
JIOMaIIHN
X
3alaHUH,
Mpe3eHTa
s

Paznen 11.
AMUHBI.

1. Knaccudukarms n
HOMEHKJIATYpa aMHHOB.

2. CTpoeHre aMUHOTPYIIIIbI.
3. 3aBUCHMOCTbH
HYKJICO(HITBHBIX U OCHOBHBIX
CBOWCTB aNmi(paTUIeCKUX
aAMUHOB OT CTPOEHHUS. AMUHBI
KaK KMCJIOTBI 1 OCHOBAaHHS.
CpaBHUTENIbHAS
XapaKTePUCTHKA KUCIOTHO-
OCHOBHBIX CBOMCTB
MEPBUYHBIX, BTOPHYHBIX U
TPETHYHBIX AMHHOB.

4. OCHOBHBIE CIIOCOOBI
MOJTyYCHHS aTN(aTHICCKIIX
aMHHOB.

5. KauecTBeHHbIE peaky Ha
MepBUYHbIE, BTOPUYHBIE U
TPETHYHBIC AMUHBI.

6. AHWJIMH KaK TPeJICTaBUTEIb
apOMaTHUIECKIX aMUHOB.
CtpoeHne aHWINHA, B3aUMHOE
BIMSTHUE aMUHOTPYIIIBI U
apoOMaTHIEeCKOTrO KOJIbIIA.
XuMHUECKHE CBOMCTBA:
peakluy N0 aMUHOTPYIIIE U 10

Pabota ¢
JTUTEPATYP
on u
WNHuTteprer
pecypcam
i

Pexomenny
emMas
JuaTeparypa
WnrepHer-
pecypcbl

Brmoiae
HHUE
JIOMaITHH
X
3aJaHNH,
Mpe3eHTa
s
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apOMaTHYECKOMY KOJIbILY.
Kpacurenu Ha ocHOBe
aHWJIMHA.

Cynbs¢aHunoBas KUCIIOTA.
CynbhaHIIaMHIBL

7. buonoruyeckoe 3Ha4EHHE
aMHHOB ¥ UX TIPOU3BOJHBIX.

Paznea 12. 1. 'erepouuknnyeckue
[eTepoLuKIIIe coenuHeHUS (TIATH- 1
LICCTUYJICHHBIC), UX
CKHUC
KkimaccuuKaIus u
COCINHECHU. HOMEHKIIATYpa,
HaXOXJICHHE B IPUPOJIE.
CtpoeHue 1 CriocoObI
HOJII)Y%HM T Pabora ¢ PexomenL Brmomnae
IIECTHYJIEHHBIX F€TEPOLMKIOB. JINTEPATyp y HHC
OcobeHHOCTH B (PH3HUYECKUX U 8 o U cMadt JOMaIIHU
XUMHYECKHX CBOHCTBAX. HNurepner JTeparypa X
OTtaenpHBIE IPEACTABUTENH, UX pecypcam WurepHert- 3a/1aHui,
IIPUMEHEHUE. peCypChI
2. lllectuusieHHbIC 1 AOKIIan
TETEePOIUKIIBI C ABYMS
reTepoaToMaMu.
3. [lypuHOBBIE U
MUPUMHUIUHOBBIC OCHOBAHHUS.
Hyxneosunsl. Hykneoruast.
ATO.
Paznea 13. Brimonne
AJIKaIONIBI. Pabora ¢ HUE
1. Knaccuduxanms muteparyp | DEKOMEHLY | nonarmy
;H Ij\a;III?aPJIIﬂOO;I.[BI rPYIIbI MypHHA 8 Ofi 1 o X
3. Ankanouasl TpymIbl Wnrepuer Hﬁiig;:gfa afaHn,
MMUPUINHA U TATCPUINHA. pecypcamMm pecype pe(bepaT,
u npe3eHTa
ous

136

5. ®OHJ] OIEHOYHBIX CPEJICTB JJIsSI MPOBEJEHUS TEKYIIEA U

MPOMEXYTOYHOM ATTECTAIIMHA MO JUCITATIJIMHE

5.1. IlepeyeHp KOMIIETEHI M ¢ yKa3aHHEM ITanoB UX (OPMHPOBaHHS B IpoLecce
0CBOCHUs 00pa30BaTEJIbHON MPOrpaMMbl

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN

Otansl GOPMHUPOBAHUS

OIIK 6 Cnioco6eH ncnomib30BaTh B MPohecCHOHATHLHON
NESATETbHOCTH OCHOBHBIC 3aKOHBI (PH3UKH, XHMHH, HAYK
o 3emie W OWONOTUH, TPUMEHATH  METOJIBI
MaTeMaTHYeCKOT0  aHalu3a ©  MOJCIUPOBAHHS,
TEOPETUYECKUX U IKCIEPUMEHTATbHBIX MCCIICIOBAHUIA,
npuodpeTaTh HOBBIE MaTeMaTHIECKUE u
€CTECTBCHHOHAYYHBIC 3HAHUA, HCTIONB3YS
COBpPEMEHHBIE 00pa3oBaTe/IbHbIC W WH(OPMAIIHOHHBIC
TEXHOJIOTHH

1.PaboTa Ha y4eOHBIX 3aHATHUSAX
(J1exunu, 1abopaTOpPHBIE 3aHATHSA)

2.CamocrosiTenbHas padora

(JIOMaIHHI/Ie 3alaHus, HallTMCaHUuEC

pedepara, T0KIaI0B U Jp.)

13




MK 5

CnocobeH TpPUMEHSTh
anmaparypy Ui KaMepajabHOi 00paboTKu mpod

COBPEMEHHYIO

1.PaboTa Ha y4eOHBIX 3aHIATHIX
(;mexium, 1a00paTOpHbIEC 3aHATHS)
2.CamocTosiTennbHas paboTa
(TomaliHue 3a7jaHKsl, HallMCAaHUE

pedepara, 10KITAI0B | Ip.)

5.2. Onucanue nokaszarejed U KpuTepueB OLEHUBAHUS KOMIIETEHUMH HA Pa3JIMYHbIX
Tanax ux popMupoBaHus, ONMCAHNE IKAJ OLleHMBAHUS

Ouern YpoBeHb Jran Ixama
BacMble dbopMUpOBaHUS . Kpurepun
COMIIET chopMupo Onucanue rnokasarenei S — OLICHHUBA
BaHHOCTH HUS
SHITUHN
OIIK 6 | Iloporossl | 1. Pabora Ha 3HAMb: Ompoc, [xana
i y4eOHBIX - 0 CTPOCHUHU OPTraHUYECKUX | TECTUPOBAH | OLIEHUBA
3aHATUAX COEIMHEHUH Pa3TUYHbBIX ue, HUS
2. KJIaCCOB; JOKJIaI, omnpoca
CamocToATenbH | - B3aUMOCBSI3b cTpoeHus U | npe3entanu | Llkama
as pabora PEaKIIMOHHOMN CIIOCOOHOCTH | 51, 3aIlIuTa OLICHMBA
OpPraHUYECKUX COCAMHEHUN. | BHIMOJIHEHH | HUS
ymemy: BIX TECTUPO
- KJ1accuuIupoBaTh 1abopaTopH | BaHUA
OpraHUYECKHUE COETMHEHUS | BIX paboT [Mkana
B 3aBHCHMOCTH OT MX OLICHHUBA
CTPOEHUS U PEAKIIMOHHOMN HUS
CHOCOOHOCTH; JOKJIaaa
- UCIIOJI30BaTh [IIxana
KOJINYECTBEHHbBIE OILICHHMBA
3aKOHOMEPHOCTH HUS
XUMHUYECKUX peaKIui AJis BBITIOJTHE
ONITUMAIIEHOW pean3aun HUS
XMMHUYECKHX MPOLIECCOB nabopar
OpraHMYEeCcKOro CUHTE3a. OpHOM
paboThI
[Ixana
OLIEHUBA
HUS
IIPE3EHT
aIun
[Tponsuny | 1. Pabota Ha ymemy: Ompoc, [ITxana
TBII y4eOHBIX - KJ1accu(uIUpoBaTh TECTUPOBAH | OLICHHMBA
3aHATUAX OpraHWYECKHEe COCTUHEHUS | Me, 3aluTa | HUs
2. B 3aBHCHMOCTH OT MX BBITIOJTHEHH | Oompoca
CaMocTOosITeIbH | CTPOEHUS M PEAKIIMOHHOM BIX [Mkana
ast pabora CIOCOOHOCTH; 1abopaTopH | OLlEHUBA
- UCTIOJIb30BATh BIX paborT, | HUA
KOJIMYECTBEHHbBIE JIOKJIaJ, JOKJIaja
3aKOHOMEPHOCTH npe3eHTtarm | [lkana
XUMHUYECKHUX PEaKIUH st 1, peepar | oneHUBA
ONTUMATILHOW peann3ainun HUS
XUMHUYECKHUX MPOIECCOB BBITOJIHE
OpPraHMYECKOI0 CUHTE3A. HUS

14




e1a0emn: nabopar
- HaBBIKAMU CUHTE3a U OpHOH
aHanM3a paboThI
YIJIEBOAOPOAOB U UX [IIxana
MIPOU3BOIHBIX, HABBIKAMU OLICHHUBA
UACHTU(DUKAIIY U aHATH3a HUS
MIPOCTPAHCTBEHHOTO MPE3EHT
CTPOEHUS OPTaHUYECKUX anuun
MOJIEKYT, Ixana
- METO/IaMU IIOCTPOEHUs OLICHMBA
KMHETUYECKUX MOoelneit HUS
OpPraHUYeCKUX peaKIuii Ha pedepat
OCHOBE UX a
IIPEANIOIAraeMoro [IIxana
MEeXaHHU3Ma. OLICHHUBA
HUS
TECTUPO
BaHUs
JAIIK 5 | IToporossl | 1. Pabora Ha 3HAMb: Ormpoc, [xana
i y4eOHBIX - IpaBUJIa XpaHEHUs TECTUPOBaH | OIL[CHUBA
3aHATHAIX XUMHUYECKHX PEaKTHBOB, ue, HUS
2. mpaBuiia 6e30MacHoi JOKJIa], orpoca
CamocTosaTenbH | pabOThl ¢ XMMUUYECKUMU npeseHtauu | Hlkana
as pabota BELIECTBAMM, CBOICTBA g, 3alIMTa | OLIEHUBA
XUMHYECKUX COCAMHEHUH, | BHIOJHEHH | HUSA
MpaBUJIa UX CMEIINBAHUS; BIX TECTUPO
OCHOBBI IPOBE/ICHUS 71ab0paToOpH | BaHHUA
CTaHJapPTHBIX U BIX paboT [Mkana
cepTU(PUKAITMOHHBIX OLICHMBaA
HCIIBITAHUH CBIPbS, TOTOBOU HUA
MPOTYKIINH U JIOKJIaja
TEXHOJIOTUYECKUX [Mkana
IIPOLIECCOB. OLICHMBaA
ymemy: HUS
- IPUMEHSTH METOIBI BBITOJIHE
MaTeMaTHYeCKOTOo HUS
MOJIEJTUPOBAHUS MPU nabopar
aHanuse OpHOM
AKCIIEPUMEHTAJIbHBIX paboThI
JAHHBIX, IPOBOIUTH [Mkana
TEOPETUYECKHE U OLICHMBaA
JKCIIEPUMEHTAJIbHBIE HUS
UCCIIEJOBAHMSI; IIPE3EHT
- IPOTHO3UPOBATh anuu
pe3yJbTaThl SKCIEPUMEHTA,
aHaAJIM3UPOBATh
IIOJIy4YEHHBIE
AKCIIEPUMEHTAJIbHbIE

JIaHHBIE, UHTEPIIPETUPOBATH
[IOJIyYCHHBIE
JKCIIEPUMEHTAIILHBIE
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pE3yJIbTaThl, ONIUCHIBATh
CBOMCTBA MOJyYEHHBIX
XMMHYECKUX COCIUHECHUMN.
ITponsuny | 1. PaGora Ha ymemy: Omnpoc, [Mkana
TBIN y4eOHBIX - IPUMEHATh METOBI TECTUPOBaH | OLCHUBA

3aHATUAX MaTEMaTHYECKOT O ue, 3aluTa | Hus

2. MOJIEJIMPOBaHUs IpU BBIIIOJIHEHH | OIpoca

CamMocTosATeNbH | aHAIM3e BIX [Mkana

as pabota HKCIEPUMEHTAIbHBIX na0opaToOpH | OLIEHUBA
JTAaHHBIX, IPOBOJUTD BIX paborT, | HUA
TEOPETUYECKUE U JOKJIaf, JIOKJIaja
JKCIIEPUMEHTAJIbHBIE npeseHranm | [llkana
UCCIICJOBAHMS, 1, pedepar | olleHUBA
- IPOTHO3UPOBATh HUs
pE3yJIbTaThl IKCIIEPUMEHTA, BBINOJIHE
aHAIIM3UPOBATh HUs
IIOJIy4YEHHBIE nabopar
JKCIIEPUMEHTAJIbHBIE OpHOM
JlaHHBIE, THTEPIIPETUPOBATH paboThI
[IOJIy4YECHHBIC [Ixana
JKCIEPUMEHTAJIbHBIC OLICHHMBA
pe3yJIbTaThl, ONUCHIBATh HUs
CBOICTBA IOJIy4EHHBIX IIPE3EHT
XUMHUYECKUX COETUHEHUM. anuu
enadems. [Mkana
- OCHOBaMH TE€OPETHUYECKOU OLICHMBaA
OpPraHMYeCKON XUMHUHU IJIs HUs
IIPOrHO3UPOBAHUS U pedepar
MTOHMMAaHHUs TPAKTUYECKUX a
pe3ynpTaToB [IIxana
- IpUEMaMH IJIaHUPOBAHUS OLICHHMBA
U TIPOBEJICHUS HUs
AKCIEPUMEHTAIbHBIX TECTUPO
HCCIIEIOBAHMI. BaHUS

IIxaabl OeHMBAHUA
IlIkaj1a oueHNBaHKSA ONpoca
Ilokazarenb Bana
OTBeT NOJHBINA U COAECPKATEITBHBIN, COOTBETCTBYET TEME; CTYJIEHT YMEET 2

APTYMCHTUPOBAHO OTCTANBATh CBOKO TOUKY 3PCHUSA, ACMOHCTPUPYCT 3HAHUC

TEPMHUHOJIOTUN JUCHUTIIIMHBI

OtBer B [ECJIOM COOTBETCTBYCT TEMC (HC OTpaXCHbI HCKOTOPBIC aCHeKTBI); 1
CTYACHT YMECT OTCTauBaTh CBOIO TOYKY (XOTS[ apryMeHTalnusa HE BCErjga Ha

JOJIXKHOM ypOBHC); ACMOHCTPUPYCT YAOBJIICTBOPUTCIILHOC 3HAHUC
TEPMHUHOJIOTMN JUCIHUIIIIMHBI

OTBeT HEMOIHBIHN KaK 10 00beMY, TaK U 0 COACPKAHUIO (XOTA U

COOTBETCTBYET TEME); apryMEHTAallHsI HE Ha COOTBETCTBYIOILIEM YPOBHE,
HEKOTOPBIC TPOOJIEMBI C YIIOTPEOICHHEM TEPMHUHOIOTHH TUCITUTUTMHEI

MakcumanbHoe kosruecTBO 6amioB — 20 (1o 2 6ania 3a Kaxaplid Ompoc
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IIIkaJjia oeHUBAHMS BBINOJHEHHU JIA00PATOPHOH padoThI

Kpurepun oneHuBanusi

bann

PaboTa BBINOIHEHA MOJIHOCTHIO O TUIAHY U CIICJIaHbI TPABUIILHBIC BHIBOJIBI; 2

PabGota BbITIOTHEHA TPAaBUIIBHO HE MEHEE YeM Ha TIOJIOBUHY WIIH JOMYIICHA
CYIIECTBEHHAsI OIIHOKA

Pabota He BeITOIHEHA 0

MaxkcumanbHOe KOTU4ecTBO 0ayuioB — 6 (o 2 6asia 3a paboty) (2 cemectp).
MakcumanbHoe kosmuecTBO 6amioB — 10 (o 2 6ama 3a padory) (3 cemectp).

IkaJia oneHUBAHNUA JOKJIAAA

Iloka3arenn

bann

I[OKJI&I[ COOTBCTCTBYCT 3asIBIICHHOM TCEMEC, BBIIIOJIHCH C IPUBJICUCHUCM
A0CTATOYHOI'O KOJIMYECTBA HAYUHbBIX U ITPAKTHYCCKUX UCTOYHHUKOB I10 TEME,
CTYACHT B COCTOAHUH OTBCTHUTH HA BOIIPOCEHI 110 TCMEC JJOKJIaJda.

I[OKJ'I&I[ B ICJIOM COOTBETCTBYCT 3as1BJICHHOM TEMC, BLIIIOJIHCH C IIPUBJICUCHUCM
HCCKOJIbKMX HAYUYHBIX U MMPAKTUYCCKUX UCTOYHHUKOB I10 TEMEC, CTYJACHT B
COCTOSIHUMHU OTBCTUTH HAa 4aCTh BOIIPOCOB I10 TCMC OOKJIa/1a.

,Z[OKJI&Z[ HC COBCEM COOTBETCTBYCT 3asIBIICHHOM TEMCE, BBIIIOJIHECH C
KCIIOJIb30BaHUEM TOJILKO 1 mim 2 HCTOYHHUKOB, CTYJACHT JOIIyCKACT OIIINOKHU IIpu
H3JI0KCHUHU MaTCpuraja, HC B COCTOSIHNUN OTBCTUTH HA BOIMPOCHI IO TECMC JOKJIaaa.

MakcuMaabHOE KOJIHUecTBO 0asioB — 8 (1mo 2 6aia 3a JOKIIa).

HIkana oneHNBaHMS NPE3eHTAIMA

Iloka3arenn

bann

[TpencraBisiemast uHGOpMAIIHS CHCTEMAaTU3UPOBaHA, TOCIEA0BaTEIbHA
U JIOTHYECKH CBsizaHa. [Ipobiema packpsita MOTHOCTHIO. [IIMPOKO MCTIOIB30BaHBI
BO3MOXKHOCTH TexHonoruu PowerPoint.

IpencraBnsiemas nHGOPMAIHA B IIEJIOM CHCTEMAaTH3HMPOBaHa, OCIEI0BAaTEIbHA U
JIOTMYECKH CBsi3aHa (BO3MOXKHBI HeOoJbIIMe OTKIOHEHUs). IIpobGnema packpsita.
Bo3MOkHBI HE3HAUUTENBHBIC OMIMOKHU Tipu opopmiieHrn B PowerPoint (e Gomnee

JBYX).

[IpencraBnsiemass uHpOpMalMs HE CHCTEMaTU3UPOBaHA W/HWIK HE COBCEM
nocnenoBarenbHa. [IpoGiaema packpeiTa He OJHOCTHIO. BBIBOBI HE CEIAaHbI WIIN
He 00ocHOBaHbI. Bo3mokHOCTH TexHOioruu PowerPoint ucrmonb30BaHbl JIHIIIB
YaCTHUYHO.

MaxkcumanbHOe KOJM4ecTBO 0ayuioB — 8 (2 Oasuia 3a mpe3eHTaIluIo).

IIIkaJya oueHnBaHus pedepara

Kpurepuu onennBanus

bann

Coz[epxcaHHe COOTBCTCTBYIOT IIOCTABJICHHBIM MLCJIM W 3ada4aM, H3JI0KCHHUC
Matc€purajia OTINYaCTCA JIOTHYHOCTBIO U CMBICJIOBOM 3aBCPIICHHOCTBIO, CTYACHT
IMoKasaJl BJIaICHUC MAaTCpruaJIOM, YMCHUC YCTKO, apr'yMCHTHPOBAHO U KOPPCKTHO
OTBCYATH HA IMOCTABJICHHBIC BOIIPOCHI, OTCTAWBATH CO6CTB€HHyIO TOYKY 3pCHUA

12-14

CopepxaHue HENOCTaTOYHO IOJIHO COOTBETCTBYET ITOCTABJIECHHBIM LEIU U
3aJjayaM UCClIeJoBaHMs, pa0oTa BBIIOJHEHA Ha HEJOCTaTOYHO IIUPOKOMH
HMCTOYHUKOBOW 0a3e W HE yYUTHIBACT HOBEHIIHE TOCTIKEHUS HAYKH, U3JI0KECHUE
MaTepuaia HOCUT NMPEUMYIIECTBEHHO ONMHMCATEIbHBIA XapaKTep, CTYJEHT MoKa3all
JIOCTaTOYHO YBEPEHHOE BIIAJIEHUE MATEPHAIOM, OJHAKO HEAOCTATOYHOE YMEHHE
YETKO, apryMEHTHPOBAHO M KOPPEKTHO OTBEYAaTh Ha IOCTABJIEHHBIE BOMPOCHI U
OTCTanBaTh COOCTBEHHYIO TOUKY 3pEHUS

8-11
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ConepkaHre HE OTpakaeT OCOOCHHOCTH NPOOIeMATHKU HW30paHHOW TEMBI;
COACPIKAHUC paGOTBI HC TIOJIHOCTBIO COOTBCTCTBYCT IIOCTABJICHHBIM 3aj/iavdaMm,
MCTOYHHMKOBasi 0a3a sBIsieTcsl ()parMEHTApHOH W HE TO3BOJISIET KAueCTBEHHO
pEIINTh BCE TOCTaBICHHBIC B paboTe 3amaud, padoTa HE YYHTHIBAET HOBEHUIIIHE
ITOCTIDKEHHUSI MCTOPUOTpadUM TEMBI, CTYACHT II0Ka3all HEYBEPEHHOE BIIAJICHHE
MaTepruajioM, HCYMCHUC OTCTAaUBATb CO6CTBCHHyIO IIO3UIIMKO U OTBE€YATh HaA
BOTIPOCHI

PaboTta He MMeeT JOTHYHOW CTPYKTYpBI, COAep)KaHue paboThl B OCHOBHOM HE
COOTBETCTBYET T€Me, HICTOYHHKOBAs 06a3a MCCleA0BaHU SABIIAETCS HEAOCTATOUHOU
JUIsL pelIeHHs IOCTABJIEHHBIX 3ajad, CTYIEHT I10Ka3ajl HEYBEPEHHOE BiaJICHUE
MaTepuaioM, HeyMeHue GopMylInpoBaTh COOCTBEHHYIO MO3UIIMIO.

0-3

MaxkcumanpHO€E KouuecTBo 6aiuios — 14.

IIxkana omeHUBaAHUSA TCCTHUPOBaAHUSA

[TponieHT MpaBMIIBHBIX Orenka
OTBETOB

bassl

80-100% «OTJIMYHO)

8-10

60-80% «XOPOIIO)

6-8

30-50% «yJIOBJIIETBOPUTEIHLHOY

3-5

0-20% «HEYIOBJIETBOPUTEILHOY

2

MaxkcumansHoe KoinmuecTBo 6auios - 10

5.3. TunoBble KOHTPOJIbHBbIE 32/IaHUSI HJIH HHbIE MATEPHAJIbl, HE00XOMMbIe 1JIs1 OLEHKHU

3HAHM, YMEHU, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH, XapaKTePU3YyIOLIHX 3TANbI
(popMHpOBaHUSI KOMIIETCHIIUI B po1ecce 0CBOCHNS 00pa30BaTeIbHOI NPOrpPaMMblI

Ilpumepnvie memuvt 00K1a006

1. Ucropus oTKpbITHS U pa3pabOTKHU Ia30BbIX U HEPTIHBIX MECTOPOXKAeHUH B Poccuiickoi

®denepanuu.
2. YTIeBoJOpOIHOE TOTUIMBO, €T0 BH/IBI M HA3HAYCHHE.

w

YTJIEBOJJOPOIHOTO CHIPBSI.
Hcropus npupoaHOTo Kaydyka.
CoBpemeHHast HepTexumusl.
CuHTeTHYeCcKHEe MOIOIIIE BEIIeCTRA.

N ok

[Tonydyenue MetamoopraHuyeckux coenneHuit. Pabotsr Bropua, ['punbspa,
Hrkeropoackoil mKoJIbI XUMHKOB-3JIEMEHTOPTAHUKOB.
9. TanoreHnpou3BOAHBIE YIIIEBOAOPOAOB M OKPYKAIOLIAs cpelia.

OKOHOMHUYECKHE aCIICKThI MCKAYHAPOAHOI'O COTPYAHHUYCCTBA 11O UCITIOJIb30BAHUIO

DeMeHTOpraHnYecKue coequuenus. X poibs B CHHTE3€ OPraHUYeCKUX COSTMHEHUM.

10. Menuko-01oIornyeckoe 3Ha4eHUe COSTUHEHNH C THAPOKCHIIBHOM TPYIITON 1 UX

MIPUMEHEHUE.
11. Menuko-01onoru4ecKkoe 3HaueHne CIIUPTOB M (PEHOJIOB.

12. Menuko-61onoruyeckoe 3HaueHue (popmanbierua, ypoTponuHa, XjaopaabruapaTa u

JIpYTUX KapOOHWIBHBIX COEIMHEHUH.
13. ®eHoNBHBIE COETMHEHUS M OKpYIKaIoIas cpefa.
14. )Kuppl, uX cTpoeHUE, CBOMCTBA M IPUMECHECHHE.

15. ITupponbHOE KOJIBLO B IPUPOIHBIX 00BEKTaX: HOPPHUPUH, TEMOTIOOHH, XJIOPODUILI.

16. JIekapcTBeHHBIE MTpenapaThl HA OCHOBE IMECTUUIICHHBIX TETEPOIUKINYECKIX
COCIMHEHUH.

17. TlpumeHeHne TPOU3BOIHBIX a30JI0B B MEIUIIHHE.

18. Posip qua3suHOB B CO3JaHUN HOBBIX OMOJIOIMYECKN aKTUBHBIX BEILECTB.
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19. Unpon, ctpoenue u xumudeckue croiictea. Muaauro. Tpunrodan.
20. CtumynsTopsl pocTta pacteHui. MHI0MMIKapOOHOBBIE KUCIOTHI, KHHUHBI,
ruO0epeIITHHBI.

IlIpumepnvie memol npezenmayuii
XuMHS YTI€BOAOPOAHOTO ChIPBSI.
DKOJIOTUYECKHE ACIIEKThI UCII0Ib30BaHMSI YTIIEBOJLOPOJHOTO ChIPBS.
XUMHUYECKUE CBOICTBA UKIMYECKUX YIIIEBOJOPOIOB PA3INYHOIO CTPOCHHUSL.
CuHTeTHYeCKHE KayuyKH.
CoBpeMeHHast HePTEXUMHUSL.
CuHTeTHYeCKHE MOIOIIUE CPESICTBA.
JKupsbl. Mblna.
AneToyKkcycHbIN 3(hUp: CTpOSHHE U CUHTE3bl HA €T0 OCHOBE.
['muko3upl U MX 3HaYEHUE B OMOJIOTHH.
0. Ponb yrineBoJ 0B 1 MX IPOU3BOIHBIX B IIPUPOJIE.
11. Kpaxmai u kjaeTyaTka B IpUpOJI€ U TEXHUKE.
12. buorennsie amunbl. HelipomeiuaTopsl 1 HEHPOTOKCHHBI.
13. buonornueckoe 3HaYCHNE a30TCOICPKAIIUX OPIraHUIECKUX COCTMHEHUH.
14. PazHooOpa3ue opraHMyecKiX BEIECTB U METO/bl U3yYEHUsI X CTPOCHHUS.
15. 3arpsi3HeHue cpeibl OpPraHMueCKUMHU COSIMHEHUSIMU M X TpaHCchOopMaIiis B IPUPOJIE.
16. cTopust OTKPBITHS aJIKAJIOWIOB.
17. [IpumeHeHue anKanou0B B MEAULIMHE.
18. Ankanoupl MUPUAXHOBON TPYIIIHIL.
19. Ankanoupl XWHOJIMHOBOW TPYIITIHL.
20. Anxanou sl (PeHAHTPEHOBOM TPYIIIIBI.
21. Ankanoupl IypHHOBOU TPYIIIHL

BOoo~NoOR~WDNE

Ilpumepnuvie 3a0anusn 1ad0pamoprvix padom
1. Ankansl. [Tonydenue, xummuueckue cBoiicta. [IpoBennTte peakiuu, HAMUIIUTE HEOOXOTUMBIE

YpaBHEHUS PEaKIUM.

2. Ankensl. [lonydyenue, xumuyeckue cBoiicTBa. [IpoBeuTe peakny, HaUIIATE HEOOXOMbIE
YpaBHEHUS PEaKIUM.

3. Apomarndeckue yriieBooposl. Iloaydenne, XuMuuecke cBoiicTBa O€H30I1a 1 €ro
romosoros. [IpoBenuTe peakuyu, HAaMUIIUTE HEOOXOAUMBIE YPAaBHEHHSI peaKLUi.

4. Criuptel. XMMHYECKHE CBOMCTBA OJJHOATOMHBIX 1 MHOT'OATOMHBIX criupToB. [IpoBeaute
peaKIMy, HAUIIUTE HEOOXOMMbIe YPAaBHEHHS PEAKIIUH.

5. ®denomnbl. XUMHUYECKHE CBOWCTBA U MToNydeHue ¢peHosoB. [IpoBenuTe peakiuu, HamummuTe
HE00XO0/IMMBbIE YPaBHEHUS PEaKLIUH.

6. KapOonwnnbHbie coequaenus. [lomyuenne. CpaBHEHHE XUMUYECKUX CBOMCTB aJIbJIETHIOB U
keToHOB. [IpoBenuTe peakuny, HaNUIIUTE HEOOXOAUMBIE YPaBHEHHS peaKLUi.

7. KapGonogsie kucnotsl. [lomyuenue, xumuueckue cBorictBa. [IpoBenuTe peakiuu, HaUIIATES
HEO0OXOUMbIEe YPaBHEHUS PEAKIIU.

8. YrneBonbl. KauecTBeHHBIE peakIiui Ha MOHO-, IU- U TIoaKrcaxapuabl. [IpoBeanTe peakiu,
HaIWIINTE HEOOXOIMMbIE YPABHEHUS PEaKIHii.

Ilpumepnvie sapuanmul mecmosvix 3a0anuil
1. YcTanoBuTE COOTBETCTBUE MEXKy HA3BaHUEM COCTMHEHHMS M O0IIeH hopMynoin
TOMOJIOTHYECKOTO Psifia, K KOTOPOMY OHO IMPUHAIIICHKHT.
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CnH2n+2 CnHZn-Z CnH2n CnHZn—4

Oyranuen-1,3

HUKJIONpOIaH

Oyren-1

Oyranuen-1,3

HUKJIONpOoIaH

Oyren-1

2. YCTaHOBUTE COOTBETCTBHE MEX Ty (POPMYJIIOH BEIIECTBA M KIIACCOM OPraHUYECKUX
COEIMHEHUH, K KOTOPOMY 3TO BEUIECTBO MPUHA/IICIKHUT.

A) CH; CH(CHj) CH(CH3) CHjy

B) CH,~CH (CH,), CH(CH;) CH;

B) CH,~CH CH(CH3) CH=CH - CHj

AnKeHbI AnkaHbl Iluknoankanbl AnkagneHsl

A
b
B

3. 1,1- TMMeTHIIIMKIIOTeKCaH OTHOCUTCS K KIIACCy
ApoMaTH4YecKue yrieBo10pO/Ibl

AnkaaueHbl

AnkaHbl

IuknoankaHsl

4. 13 NPpEAJIOKCHHOTO MEPCUHA BBI6epI/ITe JABa BCUICCTBA, KOTOPLIC ABJISIFOTCA
CTPYKTYPHBIMH U30MepamMu OyTeHa-1.

Oyraauen-1,3

OyTuH-2

METHIIIPOIICH

Oyran

UKIO0yTaH

5. % K] NPpEAJIOKCHHOTO MEPCUHA BBI6CpI/ITe JABa BCUICCTBA, JJIsI KOTOPBIX BO3MOXKHA ITHUC-
TPaHC-U30MCPUs.

reKceH-2

Oyrua-1

2,3-1MMeTHIINIEHTaH

2,3-mumetnnoyTeH-2

1,3-auMeTHIIIKII00yTaH

6. 13 NPpEAJIOKCHHOTO MECPCUHA BBI6epI/ITe ABa YTBCPIKACHUS, KOTOPLIC XaPAKTCPHBI JIS
OTHHA.

JMHEHHOE CTPOECHUE MOJICKYJIBI

spz-m6p1/um3aum opOuTasieli aTOMOB yriiepoJia

JIBOWMHAS CBSI3b MEXIY aTOMaMH yTiepoa

HETIOJIAPHAS CBSA3b MEXIY aTOMOM YTIIEpo/ia M aTOMOM BOZOpPO/Ia

HaJIM4HE IBYX T-CBS3eH MEKIY aTOMaMH yriepoaa

7. VI3 mpesioxeHHOT 0 MepeyHsl BEIOEpPHTE /1Ba BEIIECTBA, B MOJIEKYJIaX KOTOPHIX €CTh

aToM yrjepoja B sp3-r1/16pI/mH0M COCTOSIHUH.
benzon
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Tomyon
TIponen
byraguen-1,3
OTHH

8. U3 npensnokeHHOro nepedHs BHIOEpUTE JIBE Maphbl BEIIECTB, B KaXKA0N U3 KOTOPBIX

BCIICCTBA ABJIAKOTCA rCOMCTPUICCKUMU U30MCPAMU.
neHTaaueH- 1,2 u nentaauen-1,3
Yuc-NIeHTEeH-2 U mpanc-TIeHTeH-2

Oyranoxn-1 u Oyranomn-2

2-MeTunOyTaH u 2,2-TUMETHIIPOIIaH
yuc-1,2-mUXIOPITUIICH U mparc-1,2-AuXITOpITHIICH

9. YcraHoBHTE COOTBETCTBUE MCKAY UCXOJHBIMH BCHICCTBAMU U ITPOAYKTAMH, KOTOPBIC

PEUMYIIECTBEHHO 00Pa3yIOTCs P UX B3aUMOACHCTBUH C OPOMOM.

NMPOAYKT BPOMWPOBAHNA

1)

|
2) HyC—C—CHy
3) Br—CH,—CHy—CH,

4) HyC—C—CH, B

| ».::}— Br

L~

CH;

Br

CHj

H

Br

5) CH; CHy Br
/""‘\"\____Y P Bl
6) L
1
OrtaH
Merunnponax
(1300yTaH)
[Muknonponan
I{uknorekcan

10. YcTaHoBHTE COOTBETCTBUE MEXKIY (DOPMYIIOH YriieBoaopoia U GopMyIoi
OpPTraHWYECKOTO MPOAYKTA €0 B3aUMOJICHCTBHUS C MOAKUCIEHHBIM PaCTBOPOM

NepMaHraHara Kajius.
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®OPMY/A NPOAYKTA B3AMMOAENACTBMSA
C NMEPMAHIAHATOM KANUA

A) CHy—C=CH 1) ”.‘j(-"—(|7—("“4

©OPMYJIA ¥YTNEBOAOPOOA

CH,4 0

) H.C=—C 2) CH3;COOH
CHj

' ) |
CH=CH, OH OH

= CH CH-C
.. \ /oHs 4) C4H;COOH
0y »—CH -
\_7 Nen =
o 3 5) (. N CH—CH,
N /] |
‘ OH OH
6) CyH;OH

1 2 3 4 5 6

—|w ||

N

Ilpumepnvie memol pepepamos

A.M. ByTiepoB U TeopHst XUMUYECKOT'O CTPOEHUSI OPraHMYECKUX COECAMHEHU.
HcTopuueckoe pa3BUTHE MPEICTABICHUI 00 OPraHNYECKUX BEIIECTBAX.
CoBpeMeHHOE 3HauUeHHE TEOPUH XMMUYECKOTO CTPOSHHUS.
Knaccuueckue pa6otst A.M. byTieposa.

Hayunas nedarensHocts B.B. MapkoBHuKOBa.

Bxnag M.T'. KydepoBa B pa3BUTHE OPraHMYECKON XUMHUH.
Kuznp u pesrensHocts C.B. JleGenena.

CrepeoXxnuMHUYECKre TPEICTABICHUS B OPraHUYECKOW XUMUH.
CoBpeMeHHast HePTEXUMHUSL.

10. Xumus u MeauimHa.

11. Xumnueckast 3alUTa paCTEHUH U )KUBOTHBIX.

12. OcHOBHBIE TYTH pa3BUTHsI OpraHuYecKoi xumun B Poccumu.
13. Pa3zBuTHE METOZ0B UCCIIEI0BaHUS TPUPOIHBIX BEIIECTB.

14. ®dusnyeckre METOBI HCCIIETOBAHUSL.

15. Hacrosiiee n Oyayiiee OpraHMuecKoi XUMHUH.

16. ctopust OTKPBITHS aJIKAIIOHUIOB.

17.TlpumeHeHne ankaaoua0B B MEUIIMHE.

18. Ankanouapl TUPUANHOBOM TPYIIITHI.

19. Ankanouipl XWHOJIMHOBOW TPYIIIIHL.

20. Ankanmoniel PeHAHTPEHOBOW TPYIIIIHI.

21. Ankanoupl IypUHOBOU TPYIIIBL.

CoNoOARWNE

IIpuMepHBIi nepeYeHb BONPOCOB K 3a4eTy
Teopus crpoenns opranndeckux coequHennii A.M. Bytaeposa.
KoBasienTHast cBs13b, CIOCOOBI 0Opa30BaHMS, CBOMCTBA.
[TpomerxyTouHBIE PeaKIIMOHHbIE YaCTUIIBI: CBOOOHBIE paIuKajbl, KAPOOKATHOHBI,
KapOaHUOHBI. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE.
BanenTnsle cocTosiHHS aToMa yriiepoaa. Y ciaoBus ruOpuau3anuu opouraneit. CtpoeHue
MOJIEKYJI 3TaHa, STUJICHA, alleTuiieHa, OeH301a.



~

10.
11.
12.

13.
14.

15.
16.
17.
18.
19.

20.
21.

22.

23.
24,

25.
26.

27.
28.

29.

30.
31.

32.

NunyxtuBHBIM 3D deKT, BUIBI HHIYKTUBHOTO 3¢ dekTa. [IpuMepsl BIUSHUS WHIYKTUBHOTO
s dexTa Ha GU3NKO-XMMHUUYECKHE CBOMCTBA OPraHUUECKUX BEIIECTB. DIIEKTPOHOJOHOPHBIE
U JICKTPOHAKLIETITOPHBIE TPYMIIBI (IIPUMEPBI).

Mesomepusiii 3¢ dekt, Bupl Me3oMepHOro 3¢ dexra. ConpsikeHue, BUIbI COMPHKECHUM,
npuMepsl. PesoHaHCHBIE CTPYKTYphl. DHEprus conpskeHus. OLeHKa OTHOCUTENBHOIO
BKJIaJ]a B PE30HAHC NPEAEIbHBIX CTPYKTYP.

Homenknarypa yriaeBotopoaoB U UX Npou3BOAHBIX. [IpuMepsr.

[IpenensHble yrineBogopoasl. ['omonorunueckuii psia ankasoB. HomeHnkiarypa, uzomepus,
JIEKTPOHHOE CTPOEHHUE U KOH(UTYypaLusl.

CunTeTnyeckue crocoObl MOIYYEHUS aJIKaHOB.

XUMHYECKHE CBOMCTBA alKaHOB. Peaknuu 3aMelenysi, pacuieIUIeHUs. U OKUCIICHMUS.
Peakuuu, onpenensomue CTpPOCHAE aIKEHOB, AIKUHOB U aJIKaJUCHOB.

MexaHu3M paguKaIbHON PEAKLUU HA IIPUMEPE PEAKIUI XJIOPUPOBAHUS NN
Cy/lb(UPOBAHUS AJIKAHOB.

[Muknoankansl. [lomydyenue, n3omepust 1 CBOMCTBA. Y CTONYMBOCTD LIUKJIOB.
I'omonornueckuii psn stuwiieHa. Homenknatypa, n3oMepus, 3JEKTPOHHOE CTPOEHUE U
METO/IbI ITOJTY4EHHUS.

MexaHu3M HOHHOM peakuy Ha IPUMEPE PEaKLMK IPUCOCIUHEHMSI TaJIOT€HA K STUIICHY.
XUMUYECKUE CBOMCTBA AJIKEHOB (PEAaKLMK IPUCOCTUHEHUS U OKUCIICHHUS).

[IpaBuno MapkoBHHKOBa (00BCHEHHE IPAaBUIA € TIO3ULUHU YCTOHUNBOCTH 00Pa3yIOLINXCS
CTPYKTYP).

MexaHu3M HOHHOM peakuy Ha IPUMEPE PEeaKLMK IPUCOEIUHEHNS] TAJIOT€HBOA0POIA K
IIPOIUJIEHY.

MexaHu3M peakliuy paJuKaabHOTO IPUCOECIUHEHHS Ha IPUMEPE IPUCOEIUHEHUS
raJIOT€HBOIOPO/1a K MPONUJICHY B pUcyTcTBUU niepekucu (3ddext Kaparma).
[TpoMBIIIICHHBIE U CHHTETHUECKUE CITOCOOBI MOTyYEHHs aTKEHOB.

PanukanbHble M HOHHBIE PEAKIIUU HA IPUMEPE PeaKIUi XJI0pUpOBaHUs METaHa U
Oyraauena-1,3.

Huenosie yriepoaopoasl. Kitaccudukanms, nonydenue. CTpoeHHe U peaKIHOHHAS
CIOCOOHOCTh COMPSIKEHHBIX alIKaHEHOB.

AJIKaJIMEHBI C CONPSKEHHBIMU ABOMHBIMU CBs3sIMU. [lomydeHne u cBolcTBA.
CunteTnyeckue Kayuyyku (oau0yTa leHOBbIH, MOTUXIOPIPONIEHOBIN U METUIKAYIYKH).
[TonyueHrne MOHOMEPOB U OCOOEHHOCTH CTPOCHUSI.

HatypanbHblil 1 cuHTeTHUECKUH Kaydyku. [lonydyenue u 0coOeHHOCTH CTPOCHHMSL.
XHAMHMYECKHUE CBOMCTBA alleTUIIeHa. Peakiny nmpucoe1TMHEeHN s, MOJIMMEpPU3aliii,
3aMmeneHus. KucioTHsle cBoWCcTBa alleTHIICHA.

[IpouzBoaHskie anerwiieHa. [lomydenue u cBoiicTBa.

DJNEeKTPOHHOE CTpOeHHE OEH30J1a U €r0 CTPYKTYpHBIE hopmyibl. M3omepust au- u
TpU3aMelleHHbIX OeH3oa. [IpaBuso apoMaTuyHOCTH XIOKKEIS.

XuMHueCcKue CBoMCTBa apeHoB. [IpaBuiio opueHTanuu A1 MOHO3aMEUIEHHBIX
MIPOU3BOJIHBIX OEH30171a.

MoHO- 1 onusIepHbIE ApOMaTUUECKNE YIIIEBOJOPOIbI U OKpYXKarolias cpeaa.
3HaueHue OPraHUYeCKOM XUMUH JIJISl pa3BUTHsI OMOXUMUU, OMOJIOTHH, SKOJIOTUU U
CEJIbCKOT'O XO351CTBA.

Opranudeckasi XuMuUsi Kak OCHOBA JUIsl CO3JJaHUSI HOBBIX MaTEpUasIoB, MECTUINIOB,
JIEKapCTBEHHBIX BellecTB. Oprannyeckas XMMUs U dKOJIOTHSI.

IIpuMepHBIi NepedYeHb BONPOCOB K IK3aMeHy

1. Teopwus ctpoenus oprannueckux coeauHeHuit A.M. bytneposa. KoBaneHnTHas cBsI3b,

crocoObl 00pa3oBaHMsl, CBOHCTBA.
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No o

10.
11.

12.

13.

14.

15.

16.

17.

18.
19.

20.
21.

22.

23.

24.

['ubpuauzanmuu atoMa yriaeposa. Y CIOBUS THOPUIU3AIIMH aTOMHBIX OpOUTAIICH.
CrpoeHne MOJIEKyJ 3TaHa, ITUJICHA, alleTUIIeHa, OeH307Ia.

Knaccudukanus oprannyeckux coeguHeHuin. OCHOBHbIE (PYHKIIMOHATbHbBIE
pou3BoHbIe, IpuMepsl. HazoBute ux no Homenknarype MIOITAK.
[TpomMexxyTouHbIE peaKlMOHHBIEC YaCTUIBI: CBOOOIHBIC paUKalIbl, KAPOOKATHOHBI,
KapOaHMOHBI.

DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE.

Knaccugukarus opraHMuecKuX peakuui.

NunykTuBHBIN 3G PEKT, BUIBI HHIYKTUBHOTO 3 dekTa, cBolicTBa. OCHOBHBIC
3aKOHOMEPHOCTH MPOSIBIIEHUSI UHAYKTUBHOTO 3 dekra. [IpuBenute npumepsl BIUSHUS
UHAYKTHUBHOTO 3(dexra Ha PU3nKo-XMMHUUYEeCKHe CBOWCTBA OPTraHUYECKHUX BEILECTB.
DNEKTPOHOOHOPHBIE U AJIEKTPOHOAKLIETITOPHBIE TPYIIIIBI (TIPUMEPHI).

MesomepHsblii 3¢ dekT, BiIbl Me30MepHOTo P dexTa (MpuBeaAnTe MPUMEPHI
COOTBETCTBYIOIIUX (PYHKIIMOHAIBHBIX rpym). ConpsbKeHre, BUABI COMPSHKEHUN,
pPEe30HAHCHBIE CTPYKTYphl. DHEprus conpsikeHus. OlieHKa OTHOCUTENBHOIO BKJIaa B
PE30HAHC MPEACIIbHBIX CTPYKTYP.

Anxkanbl. U3oMepust (cTpykTypHas u KoHpopMmanmonHas). Homenknatypa. Crioco0Obl
nosyyeHusi. ®u3nueckue cBOMCTBa.

XUMHUYECKUE CBOMCTBA aJKaHOB. MeXaHU3M paJMKalbHOIO 3aMEILICHHS aJIKAHOB.
Anxensl. Homenknarypa, Buiipl uzoMepuu (Ha KOHKPETHBIX mpuMepax). CrocoObl
MOJIyYEHUS aJIKEHOB.

Peakuuu snumunupoBanus. Mexanu3m OuMoeKysipHOro snumuHupoBanus (E2):
(dakTopbl, OIArONPUATCTBYIOIINE TpOTeKaHuto peakiuii E2. [IpaBuna 3aiinesa u
['ocmana: dhakTopbl, CIOCOOCTBYIOIINE BBIMOIHEHUIO KAXK/I0TO U3 MPaBUII (IPUMEPHI).
Peakuuu snumuHMpoBanus. MexaHu3M MOHOMOJIEKYIsipHOTro anuMuHupoBanus (E1):
(baxTopsl, 01aroNpPUATCTBYIOLINE MPOTEKAHUIO PEAKIH HIIMMUHUPOBAHUS IO ATOMY
MEXaHU3MY.

XuMHUECKUE CBOICTBA alKeHOB. Peakuinu 31eKTpoQHIbHOTO IPUCOEIMHEHUS Ha
pUMepe rajJoreHUpoBaHus, THAPOTraJOreHUPOBAHUS U THAPATAI[UHN AJIKEHOB.
MexaHu3M peakiiy JEeKTPOPUIBHOTO MPUCOEIMHEHNS Ha IPUMEPE PEaKIIUU
OpomupoBaHus AIKEHOB. PernocnenupuyHoCTh peakliuy AJEKTPOPHILHOTO
IIPUCOEAUHEHNS.

[IpaBuno MapkoBHUKOBa (00BSICHEHHE MPABUIIA C TIO3UIIMHA YCTOMUYUBOCTH
00pa3yIoIIMXCS CTPYKTYP).

XUMHUYECKUE CBOMCTBA alKEHOB. PaluKanbHble pEAKIIMU MPUCOEINHEHUS Ha IPUMEPE
PUCOETUHEHUsT OPOMOBOJIOPOa (MEXaHU3M PEaKIiK) B IPUCYTCTBUU NEPEKUCH
(@ddext Kaparra).

Anxunsl. [lonydenune aneTunesa 1 ero roMosioroB. KnuciaoTHele cBOMCTBa alIKMHOB.
XUMHYECKUE CBOMCTBA aJIKUHOB. Peakiuu 251eKTporIbHOTO MPUCOSTUHEHHS Ha
MpUMepe rajJoreHupoBaHus, THAPOTATIOTeHUPOBaHU. MeXaHu3M peaKkuu THIpaTaluu
o Kyuepony.

Juenossie yraeBogopoasl. Kimaccudukarus. [Tomyuenue.

CtpoeHue u peakllMOHHas CIOCOOHOCTh COMPSKEHHBIX alikaaueHoB. [Ipucoeannenue
raJIOT€HOBOJIOPOOB K aJIKaJueHaM.

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX JTMEHOB. Peakiiuu anexTpogriibHOTO
IIPUCOEANHEHNS CONPSIKEHHBIX IMEHOB HA IPUMEPE THAPOTraJOr€HUPOBAHNS.
Mexanu3mbl peakiuii 1,2- u 1,4-npucoegunenns. Kunetnueckuit u
TEPMOJMHAMUYECKUIA KOHTPOJIb PEAKLIUU.

Apomarnueckue coenudenus. Kputepun apomatuunoctu. [IpaBuno Xrokkens. [Ipumepst

apoOMaTUYeCKUX CTPYKTYp. OCHOBHBIE CITIOCOOBI MOTyueHHsI O€H30J1a U €r0 TOMOJIOTOB.
XUMHYECKUE CBOMCTBA OEH30J1a ¥ €T0 TOMOJIOTOB. MeXaHU3M peaKIuu
ANIEKTPO(UIIBHOTO 3aMEIICHUS Ha IPUMEPE Peakluu OpOMUPOBAHHUSL.



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

O-, m-, n-opueHTaHThl. OOBSICHEHNE OPUCHTUPYIOIIETO ACHCTBUS 3aMECTUTENICH C
YY4ETOM CTaTUYECKOTO U JUHAMHUYECKOTO (aKTOPOB (Ha KOHKPETHBIX MPUMEPAX ).
CornacoBaHHasi U HECOTJIACOBaHHAs! OpUEHTALMS (IPUBEAUTE IPUMEPHI).
["anoreHnpon3BoAHbIE yriieBo10poaoB. OcoOeHHOCTH cTpoeHus. [lomyuenue
raJIOTeHIIPOU3BOIHBIX AJKAHOB. XUMUYECKHE CBOMCTBA TaJOreHIPON3BOTHBIX AJIKAHOB.
Cruptsl. Knaccudukarus cnimptos, crpoeHue. CUpPThHI ¢ TOUYKH 3pEHUST KUCIIOTHO-
OCHOBHOMW TEOPHH.

OnHOaTOMHBIE CIIUPTHI, U30MEpHUs, HOMEHKIIaTypa. CrocoOBI OTyYEHUST OJTHOATOMHBIX
crnupTtoB. Ousnyeckre CBONUCTBA.

XUMHYECKUE CBOWCTBA OJTHOATOMHBIX CIIUPTOB: KUCIOTHO-OCHOBHBIE CBOMCTBA,
HYKJICOMITHHOE 3aMEIICHIE THAPOKCIIIBHOMN TPYIIIbI, ATKUITHPOBAHKE, JETUIPATAIUS
(MEXMOJIEeKyYIsIpHasi, BHYTPUMOJIEKYIISIpHAs ), OKUCIICHUE CIIUPTOB.

Peakniu HyK1€0(DUIBHOTO IPUCOSAMHEHHS Y OJHOATOMHBIX CIIUPTOB (IPUMEPHI).
®enonbl. Knaccudukarus. Criocodbl oaydeHus: OJHOATOMHBIX U MHOTOATOMHBIX
¢deHooB.

®uznyeckue cBoiictsa heHnonoB. CtpoeHue. GEHOIBI ¢ TOYKU 3pEHUSI KUCIOTHO-
OCHOBHOW TEOPHH.

XuMuyeckue cBoicTBa (heHOIOB (peakliuy Mo THAPOKCUIBHON TpyIIe 1
apOMaTHYECKOMY KOJIBITY).

Kap6ouumnbnsie coequnenus. CtpoeHne kapOOHWIbHOU rpymbl. [lonydyenne anpaeruios
Y KETOHOB.

Kap6onumnbnble coequHenus. Peakiuu Hyki1eo(huIbHOro NPUCOSIUHEHHS: peaKiuu
QJTBJICTHJIOB U KETOHOB C CHJILHBIMH HYKJICO(UIaMH: [IHAHTUAPUHHBIA CHHTE3,
nosryueHue Oucynb(GUTHBIX MPOU3BOIHBIX, PEAKIIMU C AMMHAKOM U €r0 MPOU3BOAHBIMU
(ruapa3zuHOM, THAPOKCUIAMUHOM, PEHWITHIPA3UHOM).

MexaHu3M NprucoeAMHEHUS] CHHUIBHOM KUCIOTHI K alleToHy. Peakuuu, oTnnyaronme
aJbJACTU/IBI OT KETOHOB.

KapOonumnbHble coeuHeHHs. XUMUYECKUE CBOWCTBA: PEAKIIUU HYKIeO(PHIBHOTO
MIPUCOCTUHECHMS. MeXaHN3M B3anMOJIeUCTBHS KapOOHWIBHBIX COSUHEHUIN CO CTIMPTAMH.
Kap6onossie kucnotsl. Knaccudukanus. Oco0eHHOCTH CTPOSHUS KapOOKCHUITbHON
TPYIIIIBL: pacTpeielieHUE JIEKTPOHHOM TUIOTHOCTH U €€ BIMSHUE HA XUMUYECKUE
CBOICTBa KapOOHOBBIX KUCTOT. [IpUunHBI yeTONYMBOCTH KapOOKCHUIAT-HOHA.
[TonBUXKHOCTH aTOMa BOJOPO/Ia y O-yIJIEPOIHOTO aToMa.

CniocoObI monydeHus KapOOHOBBIX KUCIOT (anu(paTHIeCKHX, apOMaTHUECKUX,
JTUKapOOHOBBIX ).

XUMUYECKUE CBOWCTBA KAPOOHOBBIX KUCIIOT: B3aUMOACHCTBHE KAPOOHOBBIX KUCIIOT C
Hykiaeodmiamu. Peakuun srepuduxaum, aMuIupoOBaHHs.

MexaHu3M 0-TaloreHUPOBaHUS KapOOHOBBIX KUCIOT 1o ['emnro-donbrapmy-
3eIMHCKOMY.

OYHKIMOHATBHBIE TIPON3BOIHBIE KAPOOHOBBIX KHCIOT: OCHOBHBIE CTIOCOOBI MTOTYYCHHUS
HUTPWIOB U TAJIOTEHAHTHAPUIOB. MeXaHU3M KHCIOTHO-KATATH3UPYEeMOT0 THIPOIU3a
HUTPUIIOB KapOOHOBBIX KHUCIIOT.

O yHKIIUOHATBHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT: MEXaHU3M CIIOKHOI(DUPHOH
koHJeHcauuu Kusitzena. [Iprumepsl ucnosib30BaHusl B OPraHUYECKOM CUHTE3€
MIPOU3BOHBIX JUKAPOOHOBBIX U KETOKAPOOHOBBIX KHCIIOT.

OYHKIMOHATHHBIE TIPOU3BOIHBIE KAPOOHOBBIX KUCIOT. OCHOBHBIEC CIIOCOOBI OTYUYESHHS
AHTUAPUJIOB U aMUJ0B. MeXaHU3M KUCIOTHO-KAaTATU3UPYEMOTO THAPOJIH3a aMUI0B
KapOOHOBBIX KUCIIOT.

@OyHKIMOHATbHBIE TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. OCHOBHBIE CLIOCOOBI MOTYUYESHHS
CIOXHBIX 3(pupoB. MexaHU3M KUCIOTHO-KATATU3UPYEMOTO THAPOIIHA3A CIOKHBIX

3(hupoBs.
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46. Yrneoasl. Knaccudukarus. CTpoeHHE B CBOMCTBAa MOHOCAXapHJIOB Ha IPUMEPE
III0KO3bI. TayToMepHbie (hOpMBL: TUPAaHO3HBIE U (ypaHO3HBIE ITUKIIBI, O- U J- aHOMEPBI.
Kondopmanus rirokonupanossl. SIBaeHre MytapoTauu. [ TUKO3UIHBIN THAPOKCHUIL.
I'muko3uael u ux nosnydenue. Crepeonzomepus ritoko3sl, D- u L- psaabl.

47. XuMHu4ueckue CBOICTBA: peakliuyi KapOOHUIHLHON TPYIIIbI: OKHCIEHUE, BOCCTAHOBIICHUE,
o0pa3oBaHHE 03a30HOB. Peakiiuu cCiMpTOBBIX THAPOKCUIIOB. Y JIMHEHUE U YKOPOUEHUE
nenu caxapoB. [IpyuHIIUIIBI yCTaHOBIEHUS CTPYKTYPBI MOHO3.

48. Jlucaxapuapl: IPUHIMITEI CTPOCHUS JUCAXapUI0B, BOCCTAHABIMBAIOIIIE U
HEBOCCTaHaBIUBAIOLIME nucaxapubl. OTaeabHbIe IPEeICTaBUTENN: caxapo3a, MajabTo3a,
nakrto3a. CTpoeHue, CBOICTBa, HAX0XKJACHHUE B IIPUPO/IE.

49. TMonucaxapuasl. Kpaxman. Ero cocraBHbie 4acTu — amuiio3a U aMuiIoneKTuH. CBONCTBA.
[Ipumenenue.

50. Ilemtrono3a: cTpoeHue, MOJIydeHue, CBoicTBa. [IpuMeHeHre TeITI0I03bl B TEXHUKE:
HEeJUTyIoU]T, TUpOKCWIHNH. [TomyueHue aneraTHOro 1 BUCKO3HOTO MIENKA.

51. Amunsl. Kitaccudukanms, nzomepusi, HoMeHKIatypa. CpaBHUTENIbHAS XapaKTePUCTHKA
KHCIIOTHO-OCHOBHBIX CBOMCTB MEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX AMUHOB.
HyxiieopunsHOCTS 1 OCHOBHOCTH AMUHOB.

52. OcHOBHBbIE c1IOCOOBI OJTYYEHUS] AaMHHOB.

53. Apomarnueckue amuHbl. CTpoeHue anminHa. KUCIIOTHO-OCHOBHBIC CBOMCTBA aHHIIMHA B
CpPaBHEHMHU C aU(PaTUYECCKUMU aMUHAMH.

54. XuMHuyecKrue CBOMCTBa apOMaTHYECKUX aMUHOB.

55. BzaumopeiicTBre a30TUCTON KUCIOTHI ¢ aMUHAMU. MexaHU3M peakiny JUa30THPOBAHUS.
XUMHYECKUE CBOWCTBA U YCTOMUMBOCTD coslel qua3zoHus. Peakuuu asocoueranus (Ha
puMepe).

56. ['eTeporukandeckue coeuHEHus (MSTH- U IMEeCTUWICHHBIC), UX KIaCCH(PUKAIUSI U
HOMEHKJIaTypa, HaxoJieHue B npupojie. OCOOEHHOCTH B PU3NYECKUX U XUMHUYECKUX
CBOMCTBAX.

57. Ctpoenue 1 cnocoObl NOTYYESHUS MATH- U ECTUWICHHBIX T€TEPOIMKIIOB.
58. lllecTrusieHHBIE TETEPOLMKIIBI C IBYMsI reTepoaToMamMu. [1ypnHOBEIE 1 TUPUMHUINHOBEIE
OCHOBaHMUS.

5.4. MeToanuyeckue MaTepuabl, onpeaessiiomue Npoueaypbl OLeHUBAHUS 3HAHMI,
YMeHHii, HABBIKOB U (MJIM) ONbITA AeSITeIbHOCTH, XapaAKTEePHU3YIOLIUX ITAMbI
(popMupoBanus KoMmneTeHu M.

[Tporpamma OCBOEHHS AWUCHUILIMHBI MpPEAyCMATPUBAET OMPOC, MOJATOTOBKY JOKJIana M
npe3eHTanuu, pedepara, BbIIOJHEHHE JabOpaTOpHBIX paboT, TecTUpoBaHUe. TpeboBaHUsS K
0(OpMIICHHIO U BBHIMOJIHEHHUIO BCEX MPEAYCMOTPEHHBIX B paboyel mporpaMme JUCHUIUIUH (HOopM
OTYETHOCTHU M KPUTEPUEB OIICHUBAHUS OTPAKECHBI B METOIMUECKUX PEKOMEH/IAITHSX.

Oco0eHHOCTh 1ab0PaTOPHBIX PAOOT MO AUCHHUIUIMHE 3aKII0YAaeTCsl B paboTe ¢ pa3gaToOuHbIM
MaTepHraoM, KOJUIEKIIMOHHBIM MaTepHalioM, JEMOHCTPAIMY NPe3eHTAINH, YTCHUN JIOKJIa0B U
pedepaTroB, TUCKYCCHOHHOMY OOCYXICHHMIO aKTyaJbHBIX BONpPOCOB. biaromapss Ttakomy
MOJIXOTy, OCYLIECTBIISIETCA 3aKpEIUIEHHE TEOPEeTHYECKOro MarepHalia, pacluupsieTcs Hay4dHbIN
KPYro3op M YypOBEHb 3HaHWH cTyaeHToB. Ha 1a0opaTOpHBIX 3aHATHSAX MpernojaBaTelb
OPUEHTHPYET CTYJICHTOB Ha CaMOCTOSTEIILHOCTh TP TIOATOTOBKE ¥ BBHITIOJTHEHUH WMH
nabopaTopHbix paboT. CryneHTaM 3a07aroBpeMEHHO COOOLIAIOTCS COJEpKAaHWE U 3a/]a4yd
npexacrosmend padotel. Ilepen HawanmoM paboT MPOBOAMTCS MpeaBapuTeNbHas Oecema 1o
U3y4yaeMOMYy Marepuainy, K KOTOpOH oOy4aromuecsi TOTOBATCS, HCIIOJIb3YyS OCHOBHYIO H
PEKOMEHIyeMYI0 YUeOHYIO U Hay4HYIO JIUTepaTypy, MIHTepHeT-pecypchl.

ITpu moaroToBke K 1a00paTopHBIM paboTaM HY>KHO NMpopadaThIBaTh KAXIbIM M3ydaeMblii
BOIPOC, UCXOJIS U3 TEOPETHUECKUX MOJI0KEHHUH Kypca.
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Jlokmag — IpOIyKT CaMOCTOSATEILHON paboThl 00YyJaroIIerocs, MpeacTaBIISIIONIUN co00i
nyOJIMYHOEe  BBICTYIUICHHE 110  MPEACTABICHUIO IOJYYEHHBIX  PE3YJIbTaTOB  PEIICHUS
oTpeieNIeHHON yueOHO-TTPaKTUUECKOH, Yy4eOHO-HCCIe0BATEIbCKOM UM HAYYHON TEMBI.

Hoxknan nemaercs B yctHO# popme. OO0beM aokianga — He Ooinee 5 nmuctoB Gopmara A4,
pa3mep keris —14, uaTepBan Mexay crpokamu — 1,5,

JlJiss yCTHOTO JTOKJIa/a BaXKHBIM SIBISIETCSI cOOMoIeHue pernamenTa (5-7 munyt). Kpome
TOT0, JOKJIAJ JOJKEH XOPOIIO BOCIPUHUMATHCS Ha CIyX W HE JOJDKEH COAEPKAaTh CIMIIKOM
JUIMHHBIX MIPEJUIOKEHUH, CI0XKHBIX (pa3 U T. 1.

[Ipe3enTanus — npeacTaBlieHue MaruCTpaHTOM HapaboTaHHOW MH(GOpPMaIMU MO 3aJaHHON
TeMaTHUKe B BHJAE Habopa ciaiigoB Hu crnemd(@exToB, MOATOTOBICHHBIX B BbIOpaHHOMN
nporpamMe. TeKcTOBBIN Marepuan JObKEH ObITh HANKMCaH JOCTATOYHO KPYIMHBIM Kerjiem (He
MeHee 24 pa3Mepa); Ha OJIHOM Claijie ciaeayeT pa3Meniath He Oojiee 2 00OBbEKTOB U He Oonee 5
TE3UCHBIX TOJOXKEHUH; IBET HA BCEX Clalax OAHOM MpPE3eHTAIMH J0JDKEH OBITh OJJMHAKOBBIM.
KommuectBo cnainos — 15-20.

Pedepar — mpomyKT caMOCTOSTEIBHON padOThI, MPEACTABISIONINN CcOO0H KpaTkoe
U3NIO)KEHWE B MHUCHbMEHHOM BHJAE TOJYYCHHBIX pPE3yJbTAaTOB TEOPETHUECKOTO aHaju3a
OTIpeNieIeHHOW Hay4yHOW (y4eOHO-MCCIeIOBATENbCKOM) TEMBI, TIE aBTOP PAaCKpPhIBAE€T CYTh
HCCJIETyeMOT0 BOIIPOCa, MPUBOAUT PA3IUYHbIC TOUKU 3PEHUS, a TAK)Ke COOCTBEHHOE TTIOHUMaHUe
po0OJIEMBI.

MaxkcuManbpHOe KonludecTBO OamnoB mo aucuuruinae - 100 GaminoB. MakcumanbHOe
KOJINYECTBO 0aIOB, KOTOPOE MOKET HAaOpaTh CTYJIEHT B TEUCHHE CEMECTpa 3a Pa3JINYHbBIC BHJIBI
pabot — 60 GamioB (dpopma arTecTaruu — dk3aMeH), 80 OawtoB (popma arrecranuu — 3a4er).
MakcumanbHas cyMMa 0aJljIoB, KOTOPHIE CTYJAEHT MOXET MOJIY4YUTh Ha dk3ameHe — 40 Oamios,
Ha 3ayete — 20 6ayoB.

MakcumarnbHas cymMmma 0ajuloB 3a YCTHBIE OTBEThI Ha mpakTtudeckux 3aHstusx — 20 (10
OTBETOB MO 2 Gajula 3a KaXKAbI OMpoc), 3a BBIIOJHEHHE JIAOOpaTOpHOW paboThl — 6 BO 2
cemectpe 1 10 B 3 cemectpe (3 mabopaTopHbIX paboOTh/ 5 1abopaTopHbIX paboT 1Mo 2 Gana), 3a
BBICTYIUICHHE C JOKJIaaoM — 8 OamnoB (rmo 2 Oania 3a I0KJIan:), ¢ mpe3eHTanuei — 8 6anmos, 3a
BhITIOJIHEHHE TecTa — 10 6ayioB, 3a BeImoyiHeHHE pedepaTta — 14 Gamios.

ITpomesxyTouHas aTTecTalys IpoOBOAUTCSA B JOpMeE 3aueTa U SK3aMeHa. 3a4eT U dK3aMeH
MIPOBOJISITCS TI0 BOTIpOcaM. MaKcHMallbHOE YUCIIO 0aioB, KOTOPBIE BBICTABISIFOTCS CTYIEHTY IO
uToram 3aderta, paBHsercs 20 OanaMm, mo utoram sk3amena — 40 6amiam. Ha 3adere u sx3ameHe
CTYACHTHI TOJDKHBI 1aBaTh Pa3BepHYTHIE OTBETHI HA TEOPETUYECKHIE BOIPOCHI, MPOSIBIISST YMEHUE
JieNaTh CaMOCTOATENbHbIE 0000IIEHNs M BBIBOJIBI, IPUBO/IS JOCTATOYHOE KOJTUYECTBO IPUMEPOB.

Illkana oyenusanus omeemos Ha 3aueme

Kpurepnii onieHuBanus bannsl
[TomHO packpwITO coaep)kaHWEe Marepuajga B O00beMEe MpPOrpaMMBbI; 15-20
YEeTKO M NPaBWIbHO JaHBl ONpPEIENCHHUs M PACKPHITO COJEpKaHUE
MOHATHI; BEpHO  HWCIOJB30BAHBI HAyYHBIE TEPMUHBL;, IS
JIOKa3aTelbCTBA HCIOJIb30BAHBI PA3JIMYHBIE YMEHHUS, BBIBOABI U3
HAOJIIOJIEHUN M ONBITOB; OTBET CaMOCTOSITENIbHBIM, HCIIOJIb30BAHbI
paHee npuoOpeTEeHHbIE 3HAHUSI.

PackpeiTo OCHOBHOE cojep)kaHME MaTephana; B OCHOBHOM 10-14
MPaBUJILHO JaHbl ONpPEAENICHUs] TOHATUI U HCIOIb30BaHbl Hay4HbIE
TCPMHHBI; OMpECACIICHUA HOHATHH HCIIOJHBIC, JOIMYUICHBI

HE3HAYUTENbHBIC HAPYIICHHUS MOCIEAOBATEIHbHOCTH H3JIOKCHHUS,
HeOOJIbIIINEe HETOYHOCTH IPH HCIOIB30BAHHH HAYYHBIX TEPMHHOB
WJIA B BBIBOJAX M 0000IIEHNAX U3 HAOIIOAEHNI U OIIBITOB.

YCBOGHO OCHOBHOE COJIEp)KaHHE Y4YeOHOro wmaTepuaia, HO 5-9
U3NIOKEHO  (parMeHTapHO, HE  BCerga  IOCIEIO0BaTENbHO;
OIpeICNICHUs] TIOHATUH HEJOCTATOYHO YETKHE, HE WCIIOJIh30BaHBI B
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Ka4ecTBE JOKa3aTeIbCTBA BBIBOILI M 0000IIEHUS 13 HAOIIOAEHU 1
OIIBITOB HJIN I[OHyH_[eHLI OH_II/I6KI/I HpI/I HUX HU3JTO0XKCHUH, ,Z[OHYIJ_IGHBI
OIMMOKN W HETOYHOCTH B HCIIOJIb30BAHMHM HAyYHOH TEPMHUHOJIOTHH,
ONPEAEIICHUHN TTIOHITUH.

OcHOBHOE cozep>KaHHe BOIIPOCAa HE PACKPBITO; HE JaHbl OTBETHI
Ha BCIIOMOTATENIbHBIE BOIPOCHI; JOMYIIEHbl TpyOble OIIMOKH B
OINPECICHUY TIOHATUH, IPU UCIIOIb30BAHUU TEPMUHOJIOTHH.

MaxkcumanbHOEe KoandecTBo 0auioB — 20

Ilkana OUCHUBAHUA OmMeemoes HA IK3AdMEHe

Kpurepuit onenuBanus

Bbanier

[TomHO packpbITO cojepkaHHe Marepuaja B 00beMe MPOrpaMMBbL;
YETKO M MPAaBHJIBHO JAaHbl OMPEIENICHUS U PACKPBITO COJIepKaHUe
NOHSTUM; BEPHO  HCIHOJB30BAaHbl HAy4YHbIE TEPMHHBL;  JUIS
JI0KAa3aTeNbCTBA MCMOJIb30BAaHbl Pa3IMYHbIC YMEHHS, BBIBOJBI M3
HAOJIIOJICHUI M ONBITOB; OTBET CAaMOCTOSITEJIbHBIM, HCIIOJIb30BAHbI
paHee MpUOOPETEHHbIE 3HAHMUS.

31-40

PackppiTo OCHOBHOE colepKaHHE MaTepuaia, B OCHOBHOM
MIPABUJIbHO JaHBI ONpEAENCHUS MOHITUNA U UCIIOJIb30BAHBI HAy4YHbBIE
TEPMUHBI;  ONpPENENCHUs  TMOHSATHH  HEMOJIHBIE,  JOIYIICHBI
HE3HAYUTENbHBIE HAPYIICHUS I[OCIEOBATEIbHOCTH H3JI0KCHHS,
HEOOJIbIIINEe HETOYHOCTU TPU HCIOIH30BAHUM HAYYHBIX TEPMHUHOB
WJIM B BBIBOJAX M 0000IIEHHIX U3 HAOIIOAECHHI U OIBITOB.

21-30

YCBOEHO OCHOBHOE coOfepXaHHe Y4eOHOro marepuana, HO
U3JIO)KEHO  (parMeHTapHO, HE  BCerga  MOCJIEI0BaTENIbHO;
ONpEAEIEHUs MMOHATUN HEAOCTATOYHO YETKHUE; HE MCIIOJIB30BaHbI B
KauyecTBE JOKA3aTeNbCTBA BBHIBOJBI U 0000IIEHUS U3 HAOTIOACHUN U
OIIBITOB HWJIM OONYIICHBI OILIMOKHU Ipru X H3JI0XKCHUU; JOIMYHICHBI
OIIMOKY U HETOYHOCTH B MCIOJB30BAHUU HAYYHOU TEPMHUHOJIOTUU,
ONPEACICHUHN TTOHITHH.

11-20

OcHOBHOE COACPIKAHUC BOIIPOCAa HE PACKPBITO, HEC HaHBI OTBCTLHI
Ha BCIIOMOTaTCIIbHBIC BOIPOCHI; MOOMYIICHBI pr6LIe OIIMOKH B
OMpCACIICHUN HOH?[TI/II71, IMPpU UCITOJIb30OBAHUU TCPMUHOJIOTHH.

0-10

MaxkcumanbHoe KonudecTBo 0auioB — 40

Hrorosas mkaia 1o JUCIMITIIMHE

HTorosas oleHKa 10 JUCHUIUIMHE BBICTABIISIETCS MPENoIaBaTesIeM C y4eToM HaOpaHHBIX
0ayyIoB B Ipoliecce OCBOCHMS JUCIMILIMHBL, a Takke 0auioB HaOpaHHBIX HA MPOMEXKYTOUHOMN

aTTeCTalluu.
YPpOBHHU OlleCHUBAHUSA basibl
OLICHKA «3aUTCHO» 41-100
OIIEHKA «HE 3aUTEHO 0-40
YPOBHHU OlleCHUBAHUSA basibl
OLICHKA «OTIHYHOY 81-100
OIIEHKA «XOPOIIOY 61-80
OIICHKA «YJIOBJIECTBOPHUTEIHLHO 41-60
OLICHKA «HEYJIOBJIETBOPUTEIHHO) 0-40

28



6. YYUEBHO-METOJWYECKOE U PECYPCHOE OBECIIEYEHUE
TACIATITAHBI

6.1.0cHoBHas IuTEpaTypa:
1. buoopranudeckas Xxumus: ydeOHoe mocobue s By3oB/ H. H. Mouynbckas,
H. E. MakcumoBa, B. B. EmenbsnoB . — 2-¢ u3n. — Mocksa :  FOpaiir, 2021. — 108 c. —
Tekcr : anextponnsiii. — URL: https://urait.ru/bcode/472222
2.  Jpwok, B.T. Opranunyeckas xumus : ydeOHoe mocobue mnsi By3oB/ B.T. [Iprok,
B.T. Kapues, B.II. Xunia.— 3-¢ um3ag. — Mocksa: HOpaiit, 2021. — 502 ¢c. — Teker :
snekrpounsii. — URL: https://urait.ru/bcode/474456
3.  HUganos, B. I'. Oprannueckas xumus. Kparkuii kypc: YueOnoe nocobue / Manos B.I'.,
I'eBa O.H. - Mocksa :KYPC, HULl UHOPA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2. -
Tekcer : anextponnsiid. - URL: https://znanium.com/catalog/product/912392

6.2. lonoiHUTeILHAS JUTEpPaTypa
1.  Apremona, 3.K. OcHOBHI 0011Ieii 1 OMOOPraHUYIECKONH XUMHH : yde0.mocodue s By30B /
9. K. Apremosa, E. B. [Imutpues. - M. : KHOPYC, 2017. - 248c. — TekcT: HenocpeCTBEHHbIN.
2.  Bbyrnepos, A. M. BBenenue Kk MOJIHOMY HM3YYEHHUIO OpraHMYECKOW XUMHH . — MOCKBA :
FOpaiit, 2021. — 440 c. — Tekcr : anexkrponnsiit. — URL: https://urait.ru/bcode/472330
3.  HoBokmanoBa, A.JI. Opranundeckas, Ouonorundeckas # (QHU3KOJUIOWJHAS XHMHS.
[TpakTukym : yuebHOe mocoOue ais By30B . — 2-¢ u3a. — Mocksa : FOpaiit, 2021. — 222 ¢. —
Tekcr : anextponnsiii. — URL: https://urait.ru/bcode/471476
4.  dunaroBa, E. A. ®yHKuuoHanu3auus OpraHUYECKUX COEIUHEHUi: ydeOHoe mocoOue. -
PocroB-na-Jlony ; Taranpor : MznatensctBo FOkHOTO (penepanpHOro yHupepcurera, 2020. -
167 c. - Teker : anekrponnsiid. - URL: https://znanium.com/catalog/product/1308451
5.  ®omunbix, B. JI. Opranuueckass XuMus U OCHOBBI Omoxummuu. [IpakTukym : ydeOHOE
nocobue ains By3os / B. JI. ®omunsix, E. B. Tapacenko, O. H. JlenucoBa. — Mockga : IOpaiir,
2021. — 145 c. — Texkcr : anekrponnsiii. — URL: https://urait.ru/bcode/472831

6.3. Pecypchl HH(pOPMAIIHOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTu « AHTepHET»

http://chemistry-chemists.com/Uchebniki/Chemistry-books-Organika.html

http://elibrary.sgu.ru/uch_lit/564.pdf

http://sev-chem.narod.ru/Books/klassy org.pdf

http://www.chem.msu.ru/rus/

https://chimfak.sfedu.ru/images/files/Organic_Chemistry/index.htm

https://dl.booksee.org/genesis/117000/de5f59bd924c9e7a3c9f8107f756bc7c/ as/[Tyukav

kina N.A., Luzin A.P., Zurabyan S.YE] Organ(BookSee.orq).pdf

7. https://himija-online.ru/ximiya-v-tablicax/organicheskaya-ximiya-v-sxemax-i-
tablicax.html

8. https://moodle.kstu.ru/pluginfile.php/208255/mod_resource/content/1/%D0%A2.%201.p
df

9. https://moodle.kstu.ru/pluginfile.php/208878/mod_resource/content/1/%D0%A2.%202.p
df

10. https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/upl.pdf

ouhkwdpE

7. METOJUYECKHUE YKA3AHMHS 11O OCBOEHUIO JUCHUIITIMHBI

1. Metoauveckre PEKOMEHIAIMU TIO0 TOJITOTOBKE M TMPOBEICHUIO MPAKTUYECKHX H
nabopaTopHbIX padoT mus HampasieHus noarotoBku 06.03.01 — Buomorws, mpoduib
«buoskonorusy, «bHOMETUIIMHCKHE TEXHOIOTUNY, KBATH(UKAIUS (CTETICHb) BHITYCKHUKA

29


https://urait.ru/bcode/472222
https://urait.ru/bcode/474456
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https://dl.booksee.org/genesis/117000/de5f59bd924c9e7a3c9f8107f756bc7c/_as/%5bTyukavkina_N.A.,_Luzin_A.P.,_Zurabyan_S.YE%5d_Organ(BookSee.org).pdf
https://himija-online.ru/ximiya-v-tablicax/organicheskaya-ximiya-v-sxemax-i-tablicax.html
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https://moodle.kstu.ru/pluginfile.php/208255/mod_resource/content/1/%D0%A2.%201.pdf
https://moodle.kstu.ru/pluginfile.php/208878/mod_resource/content/1/%D0%A2.%202.pdf
https://moodle.kstu.ru/pluginfile.php/208878/mod_resource/content/1/%D0%A2.%202.pdf
https://portal.tpu.ru/SHARED/e/ELINE/academic/PCMI/up1.pdf

Oakanasp [Tekct]. — M., 2021.
2. Meroauueckue PEKOMEHIAIMM IO BBHIMOJTHCHHUIO CAMOCTOSITEIBHBIX  paboT,
MPEAYCMOTPEHHBIX B paMKax HampabiieHus: nmoAarotoBku 06.03.01 — buonorus, mpoduiib

«buoskonorusy, «bHOMETUIIMHCKHE TEXHOIOTUNY, KBATH(UKAIUS (CTETICHD) BHITYCKHUKA
Oakanasp [Tekct]. — M., 2021.

8. HH®OPMAINMOHHBIE TEXHOJIOI'MH JJIsA OCYIIECTBJIEHUSA
OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUIIJIMHE
JIutieH3noHHOE TpOorpaMMHOE 00ECTIICUCHHE:
Microsoft Windows
Microsoft Office
Kaspersky Endpoint Security

WHdopmalroHHbIe CLIPAaBOYHBIE CUCTEMBI:
Cucrema 'APAHT
Cucrema «KouncynbrantlImroc»

[Tpodeccuonanbablie Oa3bl JAHHBIX
fgosvo.ru
pravo.gov.ru
www.edu.ru

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJINHbI
MarepuanbHO-TeXHHYECKOe 00ecTieueHre JUCIUIUTMHBI BKITIOYaeT B ceO0s:

- ydeOHble ayAUTOPUHU M TPOBEJIEHHS 3aHATHHA JIEKIMOHHOIO M CEMUHApCKOro THIIA,
KYpCOBOTO MPOEKTHUPOBAHHS (BBIMOIHEHUS! KYPCOBBIX padOT), TPYIIIOBBIX U WHAWBUIYAITBHBIX
KOHCYJIbTAllMi, TEKYLIEro KOHTPOJIA M MPOMEKYTOUHOM aTTecTallMH, YKOMIUIEKTOBAaHHbBIE
yaeOHOM MeOebIo, JOCKOM, TEMOHCTPAIIMOHHBIM 000PYy/I0BaHHEM;
- TIOMEIIEHUs Ui CaMOCTOSTEIbHOH paloThl, YKOMIUIEKTOBAHHBIE Y4eOHOH MeOenblo,
NEPCOHATBHBIMHA KOMITBIOTEPAMU C TTOJKIIIOYEHNEM K ceTH MHTepHeT u obecrieueHneM J0cTyna
K DJICKTPOHHBIM OHMOJMOTEKaM M B 3JEKTPOHHYIO HH(OPMAIMOHHO-00Pa30BaTEeNbHYIO CpPEdy
MI'OY;
- TIOMEIEHHs A XpaHeHUs U NMPO(UIAKTUYECKOTO 00CTy)KMBaHUS yueOHOTO 00OpyI0BaHUS,
YKOMIUIEKTOBaHHbIe ~ MeOenbto  (mkadwpl/cTeiuiaxku),  HabopamMu  JI€MOHCTPAIMOHHOTO
000pyI0BaHUS M YU€OHO-HATIIATHBIMU OCOOHSIMU;
- naboparopus, OCHalleHHas OOOpYIOBaHMEM: TIEPCOHANBHBIMH  KOMIIBIOTEpAMH  C
HNOJKJIIOYeHUEeM K ceTH MHTepHeT, HabopaMu JEMOHCTPALMOHHOTO 000pyIOBaHUA U y4eOHO-
HarBsIIHBIMA TocoOmsiMu. OOOpyI0oBaHME: KBapIeBbIe KIOBETHI, KBapIleBas JlamIia, IecyaHas
OaHs, BojsiHAs OaHs, MacisHas OaHs, DJIEKTPOIUIUTKH, ra30Bble TOPEJIKH, acOECTOBBIE CETKH,
TEPMOMETPBI, XOJOAMIBHUKHM JIMOMXa, Ta300TBOAHBIE TpPYOKH, OSKCHKATOPHI, IITATHUBEI,
JiepKaTeNn, pe3UHOBBIE IUTAHTH PA3IMYHOTO TUaMETpa.

K maGoparopHeIM cTOJIaM TO/BEICH MPHUPOJHBINH Ta3, BOJONPOBOJ, DIIEKTPHUYECTBO;
UMEIOTCS BBITSDKHBIE MIKa(bl Ui pabOThl C TOKCUYHBIMU U JIypHO MAaXHYIIMMHU BELIECTBaMH.
Jis mpoBeieHusT SKCIIEPUMEHTATLHOW Pa0OTHI MUCTIONB3YIOTCS TPUOOPHI: BECHI DIIEKTPOHHEIE,
npubop UIs ONpeneNeHus TEeMIepaTyphl IUIABJICHUS, pePpakTOMeTp, CHEKTpo(oToMeTp,
BBITSDKHOM 1mkad, MarHuTHas wmemanka, pH-merp, cymmnsHbii mkad. I[locyma oOmrero
Ha3HAUEHUS: NMPOOHMPKHU, CTAKaHBI, KOJOBI IJIOCKO- U KPYIJIOAOHHBIC, BOPOHKH XHMHUECKHE,
KaresbHble, aenuTenbHble. PapdopoBas mocyma: THINIM, BBINAPUTENBHBIC YAIKH, CTYIKH,
necTuku. MepHas ocy/ia: IHIHHIPbI, MEpHBIE KOJIOBI, ITUIIETKU pa3HOro 00beMa, OI0pEeTKH.
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