MHHUCTEPCTBO OBPA30BAHUA U HAYKH POCCUUCKOUN ®EJIEPAITUUA

denepanpHOE rOCYJAPCTBEHHOE ABTOHOMHOE 00Pa30BATE/IBHOC YUPCIKACHHC
BBICIIICI'O 0Opa30BaHUs

«/lanbHeBOCTOYHBII (eepabHbII YHUBEPCHUTET)

(IBOY)

HIKOJIA ECTECTBEHHBIX HAYK

«COI'JTACOBAHO» S AT P N «YTBEPXJIAIO»
PykoBomurens OI1 "eci8e, "4 N\ 3aBexyrommit 6a30Boii Kadeapoit

/':i/ 2 Peyros B.A. 12

(Ho;:gnp;cn) (©.1.0. pyk. OH): 1 \.\\
«ALLr_grepiGaa  200¢s,

PABOYAS ITIPOTPAMMA YUEBHOH JUCIIATIINHBI

OprasHugeckas XuMust

Hanpasaenue noarorosku 18.03.01 Xumuueckasi TeXHOJI0rust
npod b « TeXHOIOTUS XUMHUYECKUX B HedTenepepadaThIBAIOLINX MPOU3BOICTB»

®opmMa NOATOTOBKH OYHAasI

Kypc 2 cemectp 4

JICKIUH 36 4ac.

NPAKTUICCKUC 3aHATUA HCT

nabopaTopHbie paboTsl 72 uac.

B TOM 4HCIIE ¢ ucnoap3oBanuemM MAQ gex.  /mp. /nab. 18 wac.
BCET0 YacoB ayUTOPHOM Harpy3ku 108 wac.

B TOM 4HCIIE ¢ ucnoas3oanuem MAQ 18 wuac.

caMocTosTenpHast padora 144 wac.

B TOM YHCJIC HA MOJATOTOBKY K dK3amMeHy 45 wac.

KOHTPONBHBIC paboTHI (KOMH4ecTBO) 1

3a4eT 4 ceMecTp
3K3aMEH 4 ceMecTp

Pabowas mporpaMma cocTaB/IeHA B COOTBETCTBUH C TPEOOBAHHMIMH 0Opa30BaTENBPHOIO CTAHAAPTA, CaMO-
cToaTenbHO yeTaHaBmueaeMoro [IBOY, yreeprxaenHoro mpukazoM pexropa ot 21.10.2016
Ne 12132030.

PaGouas nporpamma oOcykacHa HA 3aceJaHUK Kadeapbl OPraHUICCKON XUMUH, IPOTOKOT Ne 749
(12/19) ot 12 aexabps 2019 1.

3aeeayromui (as) kageaport a.x.H., npodeccop T.M. Akumosa
Cocrasurens (n); K.X.H., goueHT barpuna H.IT. 2020 r.



Oo6opoTHas cTopoHa TUTYJABHOrO Jucta PITY /]

|. PaGouasi mporpaMma nmepecMOTpeHAa Ha 3aceJaHNH Kadeapbl:

IIporokon ot « » 20 1. Ne

3aBenyronmuii kadeapou

(monmuce) (N.0. ®amunms)

11. PaGouast nporpaMma nepecMoTpeHa Ha 3acelaHuN Kadeapsl:

IIpoTokon ot « » 20 1. Ne

SaBenyromuii kadeapoi

(noamuce) (N.0. ®amunus)



ABSTRACT

Bachelor’s degree in 18.03.01 Chemical technology

Study profile: Technology of oil processing and chemical production

Course title: Organic Chemistry

Basic part of Block B1.B.07.03, 7 credits

Instructor: Bagrina N. P.

At the beginning of the course a student should be able to:

for successful study of the discipline, the following preliminary competences
should be formulated in students: knowledge of the school chemistry course; mas-
tering the skills of the simplest chemical experiment.

Learning outcomes:

—  the ability and willingness to use the basic laws of natural sciences in
professional activities (GPK-1)

— readiness to use knowledge of the structure of matter, the nature of
chemical bonding in various classes of chemical compounds for understanding the
properties of materials and the mechanism of chemical processes occurring in the
surrounding world (GPK-3)

— the ability to plan and conduct physical and chemical experiments, pro-
cess their results and evaluate errors, put forward hypotheses and set the bounda-
ries of their application, apply methods of mathematical analysis and modeling,
theoretical and experimental research (PC-19)

— willingness to use knowledge of the properties of chemical elements,
compounds and materials based on them for solving problems of professional ac-
tivity (PC-21)

Course description: The content of the discipline covers a range of issues re-
lated to chemical equilibrium in homogeneous and heterogeneous systems. The
concept of chemical equilibrium constants, the connection of chemical equilibrium
constants. Consideration of the basic laws of equilibria and the course of reactions:
acid-base, oxidation-reduction, complex formation and precipitation. Analyzed the
theoretical foundations of titrimetric and gravimetric methods of analysis, the basic
concepts of quantitative analysis. The main methods of separation and concentra-
tion of compounds are considered. In the second part of the discipline devoted to
physico-chemical methods of analysis, theoretical and practical aspects of the fol-
lowing methods are considered: optical, electrochemical, and chromatographic.
The possibilities of using the physicochemical properties of substances and the
characteristics of processes for chemical and analytical purposes are analyzed.

Objectives of the discipline:



— acquisition of knowledge and skills that allow students to freely navigate
the world of organic compounds and practically work with organic substances;

- formation of knowledge, skills and abilities to study the basics of organic
chemistry and their application for a variety of calculations, preparation of teach-
ing materials for lessons in chemistry.

Main course literature:

1. Organicheskaya khimiya. Bazovyy kurs / D. B. Berezin, O. V. Shukhto,
S. A. Syrbu, O. I. Koyfman — Saint Petersburg. : Lan', 2014. — 240 s.

http://e.lanbook.com/books/element.php?pll_id=44754

2. Sbornik zadach po organicheskoy khimii / V. YA. Denisov, D. L.

Muryshkin, T. B. Tkachenko, T. V Chuykova — Saint Petersburg. : Khimiya,
2014. —544 s,

http://e.lanbook.com/books/element.php?pll_id=45971

3. Shabarov, YU. S. Organicheskaya khimiya / YU. S. Shabarov. — Saint
Petersburg. : Lan’, 2011.-848s.

http://e.lanbook.com/view/book/4037/pagel/

4.  Shcherbina, A.E., Organicheskaya khimiya. Osnovnoy kurs: uchebnik /
A.E. Shcherbina, L. G. Matuse NITS INFRA-M; Mn,; Nov. Znaniye, 2013. — 808
S.

http://znanium.com/catalog.php?bookinfo=415732

5. Press LLA. Osnovy organicheskoy khimii dlya samostoyatel'nogo izu-
cheniya/ I. A. Press. — Saint Petersburg. : Lan’, 2018. — 432s.

http://e.lanbook.com/view/book/71727/

6. Ivanov, V. G. Organicheskaya khimiya : uchebnoye posobiye dlya vuzov
/' V. G. Ivanov, V. A. Gorlenko, O. N. Geva. — Moscow. : Akademiya, 2010. — 621
C.

http://lib.dvfu.ru:8080/lib/item?id=chamo:404997 &theme=FEFU

7. Organicheskaya khimiya uchebnik dlya vuzov v 2-ukh kn.: kn. 1/ V. L.
Be-loborodov, S. E. Zurabyan, A. P. Luzin i dr. ; pod red. N. A. Tyukavkinoy. —
Moscow.: Drofa, 2011. - 639 s.

http://lib.dvfu.ru:8080/lib/item?id=chamo:703561&theme=FEFU

8. Organicheskaya khimiya. Zadachi po obshchemu kursu s resheniyami
ucheb-noye posobiye dlya vuzov v 2 ch./ M. V. Livantsov, G. S. Zaytseva, L. I.
Livan-tsova i dr. ; pod red. N. S. Zefirova. — Moscow.: BINOM. Laboratoriya
znaniy, 2013. - 714 s.

http://lib.dvfu.ru:8080/lib/item?id=chamo:703087 &theme=FEFU

9. Organicheskaya khimiya uchebnik dlya khimiko-tekhnologicheskikh
vuzov i fakul'tetov A. A. Petrov, KH. V. Bal'yan, A. T. Troshchenko ; pod red.
Moscow. D. Stadnichuka. - M.: Al'yans, 2018. - 622 s.



http://lib.dvfu.ru:8080/lib/item?id=chamo:777125&theme=FEFU

10. Reutov, O. A. Organicheskaya khimiya : uchebnik dlya vuzov v 4 ch. /
O. A. Reutov, A. L. Kurts, K. P. Butin. — Moscow. : BINOM. Laboratoriya znaniy,
2004, 2007.

http://lib.dvfu.ru:8080/lib/item?id=chamo:277663&theme=FEFU

Form of final knowledge control: credit, exam.
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AHHOTALIMSA

Pabouas nporpamma yueOHON qucuuIUIMHbl «OpraHudeckas XuMus» paspa-
0oTaHa 1Jig CTYAEHTOB 2-TO Kypca HampayieHus: noarotoBku 18.03.01 «Xumuue-
CKas TeXHoJorusy», npoguib «TexHonoruu HegrenepepadaTbIBAIOMINX U XUMUYE-
CKUX IpOU3BOJCTB» B cooTBeTcTBHM ¢ TpeboBanusiMu GI'OC BO u OC BO [BOY
10 IaHHOMY HAaIpaBJICHUIO.

HNucuumnraa «Opranudeckas Xumusi» otHocutes K pasaeny b1.6.07.03 nuc-
LIUIUTMH 0a30BOM YacTH y4yeOHOro MilaHa.

OO61mast TpyA0€MKOCTh OCBOEHHUS JAMCLMIUIMHBI COCTABIISIET 7 3aYETHBIX €7U-
HUILBL, 252 yacoB. YueOHBIM IJIAHOM IPETyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (36
yac.), 1abopatopHbie paboThl (72 yac.), camocTosiTeNbHast paboTa cTyaeHToB (144
yac., U3 HuUX 45 4acoB OTBeJeHbl Ha 3k3aMmeH). [lucuurimnHa peanusyercs Ha 2
Kypce B 4 cemectpe.

Huciumuaa «Oprannyeckasi XMUMHUs JJOTUYECKH U COIEPKATEIBHO CBSI3aHa
C TaKMMU Kypcamu, Kak oO0mias M HeopraHuueckas, (pu3nyeckas XUMUS U JIp.
3HaHusA, MOJYy4YEeHHble B Kypce “OpraHuyeckas XUMHUS , HCIOJB3YIOTCA MpPH
U3yYeHUH psifa  (yHAAMEHTAIbHBIX AUCHUIUIMH — «OCHOBBI  HAay4YHBIX
UCCIIEZIOBAHUN B 00JIaCTH XUMHUYECKMX TEXHOJIOTHI», «MarepuajioBefieHue B
XUMHYECKOW IPOMBIIUIEHHOCTHY, «TeopeTudyeckue OCHOBBI IPOU3BOJACTBA MU
nepepaboOTKu NOJUMEPOBY», «TeopeTHueckrue OCHOBBI XUMHUYECKOW TEXHOJIOTHH
IPUPOIHBIX SJHEPIOHOCUTENEW» U APYTHE.

Hens aucuumiauHbl:  (QopMHpOBaHME Yy  CTYJEHTOB 3HaHUM O
3aKOHOMEPHOCTSX, JIEkKAIIMX B OCHOBE CTPOCHHS M CBOMCTB OPraHMYECKHX
COEUHEHMH, OO0 OCHOBHBIX KJaccaX OpPraHMYECKUX COEIMHEHUN U uX
B3aMMOCBSI3H.

3agayu AMCUMIIIMHBI:

— npuoOpeTeHue 3HAHWM, YMEHHI M HABBIKOB, MO3BOJIIOLIUX CTYJIEHTAM
CBOOO/IHO OPHEHTUPOBATHCS B MUPE OPraHMYECKUX COCAMHEHUN W MPAKTUYECKU
paboTaTh ¢ OpraHMYECKUMU BEIIECTBAMU;

— (QopmupoBaHue 3HaHUI, YMEHUH U HaBBIKOB IO H3YyYEHHUIO OCHOB
OPraHUYEeCKOM XUMHUM M HX TNPUMEHEHHUs i1 pa3HOOOpa3HBIX pacyueToB,
IIOITOTOBKE YYEOHBIX JUAAKTUUECKUX MATEPHUATIOB K YPOKaM 110 XUMHH.

JUIs yCHEemHOTo H3Yy4YeHHs] AUCUMIUIUHBI Yy OOYyYaromuXcsl JOJKHBI OBIThH
chopMyIUPOBaHbI CIEAYIOIINE MPEIBAPUTENbHbIE KOMIETCHIINN: 3HAHUE IIKOJIb-
HOTO Kypca XUMHH; BIJIaJICHHE HAaBbIKAMHU MPOCTEHILIEr0 XMMHYECKOTO SKCIIEpH-
MEHTA.



B pesynbraTe mM3ydeHUs MAaHHON IUCIUIUIMHBI Yy CTYIEHTOB (DOPMUPYIOTCS
cnenyromue oodmenpodeccuonansubie (OIIK) u npodeccuonansubie (OK) komme-
TEHIIMH (2JIEMEHTHI KOMIIETEHIINN):

Koa n ¢popmyiupoBka Jrtansl GOpMHUPOBAHUA KOMIIETEHMH
KOMIIeTeHI[UH

OIlK-1 3Haer Teoputo cTpoeHHs! OpraHndeckux coequHeHuil A.M.

CIOCOOHOCTBIO U TO- Byrnepoga.

TOBHOCTBIO UCIIOJIb30- MexaHu3Mbl OPraHUYECKUX PEAKLIAN.

BAaTh OCHOBHBIC 3aKOHBL | yyeer PaccuuThIBATL TEOPETUYECKHE BBIXO b PEAKLIUH.

€CTECTBCHHOHAYIHBIX
JUCIUILINH B TIpodec-
CHOHAJIBHOW JIeSITENb-

[IpenckassiBaTh BO3MOXKHBIE HAIIPABJICHUS] PEAKLIUIA.

Bnaneer Merogamu cuHTE3a, OYMCTKU U UICHTU(PUKAIINHI Op-
TaHUYECKUX COCAUHEHHUI.

HOCTH
MeTto1aMu yCTaHOBIIEHHUS CTPOEHUS] OPraHUYECKUX
COEIUHEHU.

OIIK-3 3Haer DNEKTPOHHOE CTPOEHUE OPraHUYECKUX COETUMHEHNUH,

TOTOBHOCTBIO MCIIOJIb- JNEKTPOHHBIE P PEKTHI.

30BaTh 3HAHUS O CTPO- CBoiicTBa OpraHMYECKUX COEAUHEHUH.

€HUU BEIIECTBA, PU- MexaHu3Mbl OPraHUYECKUX PEaKIUi.

PONC XUMUECKON CBI- | Yyeer CHHTE3MPOBAaTh OPraHUYECKHE COEIMHEHNS PA3IIHY-

34 B pa3IM4HBIX KJac- HEIX KIACCOB.

cax XMMHIYCCKHX CO- Briiensith, ouMInaTh ¥ MAEHTU(PUIMPOBATH OpraHuye-

COUHCHHN UL IIOHU- CKHE COEeIMHEHUS.

MAaHHUS CBOIICTB MaTe-
pHAJIOB U MEXaHU3MA
XUMHUYECKHUX TPOIIEC-
COB, NMPOTEKAIOIIUX B
OKpY)KarolleM MUpe

Bnaneer HaBpikamu cuHTE3a, OYUCTKH U UIACHTH(PUKAIIUHA OP-
TaHUYECKUX COCTUHEHUN.

Hapikamu mipeicka3bIBaHHs BO3MOYKHBIX MEXaHH3-
MOB TIPOTEKAHUsI OPraHUYECKUX PEAKITUN B OKpYyXKa-
IOIIIEM MHUDE.

I1K-19 3Haer Kak crutanupoBaTh XUMHUUYECKHI SKCIIEPUMEHT TI0
CIIOCOOHOCTBIO TUIAHH- CHHTE3Y Pa3IUYHbIX COEANHEHMUH.
poBathk 1 IPOBOIUTD Vmeer [IpOBOIUTEL CUHTE3 M AHAIIU3 PA3IMYHBLIX OpraHuye-

(pusmyeckne u xuMmne- CKMX COEIMHEHHH, OLIEHUBATE PE3YJILTAT IIPOIEIaH-
CKHE DKCIIEPHMMEHTBHI, HO# PAGOTEI

MIPOBOJIUTH 00PaOOTKY
WX Pe3yJbTAaTOB H OIIe-
HUBATh MMOTPEITHOCTH,
BBIJIBUT'aTh THIIOTE3bI U
yCTaHaBIIMBATh IPAHU-
I[bI UX IPUMCHCHHSI,
MPUMEHSTh METOTbI
MaTeMaTUYeCKOTO aHa-
JIM3a ¥ MOJICIIUPOBA-
HUS1, TEOPETHYECKOTO U
AKCMEPUMEHTAIHHOTO
UCCIIeTIOBAHUS

Bnaneer MeToaamMu OnpeesIeHHs Pa3IMYHbIX OPTaHUYECKHUX
BEIIIECTB B MPUPOJIHBIX 0OBEKTaX.

MeToaamMu onpeaeieHus CTPYKTYPbl OpraHUYeCKUX
COEIUHEHUIA.

[1K-21 3Haer OCHOBHBIE CBOMCTBA OPraHUYECKUX COCAMHEHUH.
TOTOBHOCTBIO HUCITOJIb- 3aBUCHUMOCTb CBOMCTB OPTraHUYECKUX COCAMHEHUH OT
30BaTh 3HAHHUE CBOMCTB UX CTPOCHUSL.

XUMHYECKUX DJIEMEH- OCHOBHBIE METO/IbI CUHTE3a OPraHUYECKUX COEINHE-
TOB, COEIUHCHUM U Ma- HUI.




TCPHUAJIOB HA X OCHOBC YmMmeer HHaHI/IpOBaTB OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA HA

IUIsl peUIeHus 3a1a4 OCHOBE 3HaHHS CBOMCTB Pa3jIMYHbIX COCIMHECHUM.
npodeccuoHaIbHO N [Tosydars 1 MHTEPIPETUPOBATH MTOJTYYEHHBIE PE3YJIb-
NEITENILHOCTH TaThl.

Buianeer HaBpikamu 04nCTKH, OTIpeieieHus: (PU3UKO-
XUMHYECKUX CBOMCTB OPraHUYECKUX COCTUHEHUM.
HaBbikamu ycTaHOBJIEHUS! CTPYKTYPbI OPraHUYECKUX
COCIUHCHHUH.

I[JIH (l)OpMI/IpOBaHI/ISI BBINICYKA3aHHBIX KOMH@TGHL{I/Iﬁ B paMKaX JUCHHUIIIMHBI
((OpI‘aHI/I‘ICCKaH XUMUA» TPUMCHAIOTCA CIACAYIOUINEC MCTO/IbI AKTHUBHOTO/ HHTCPAK-
THUBHOT'O O6yquI/ISI: J'ICKI_II/II/I-6€C€I[BI, HpO6HCMHBIC JICKIIMH, pa60Ta B MAJIbIX T'PpYyII-
nax i1 BBIMMOJIHCHUS TBOPYCCKUX BaﬂaHHﬁ.

|. CTPYKTYPA U COJEP’KAHUE TEOPETHUYECKOM YACTHU KYPCA

Mopyabs |. BBenenme. H3omepussi M HOMEHKJIATypa OPraHMYeCcKHX
coequHeHnui (4 yac.)

Paznen |. OcHOBHbIE MOHATHS U ONpeAeJeHHs] OPraHUYecKOl XMMUM.
Buabl uzomepun (2 vac.)

Tema 1. OcHoBHbIe OHATHS U onipeaesenns (1 yac)

OCHOBHbIE TIOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUYECKUX coequHeHnilt A.M.
bytnepoBa. OcHOBHBIE OnpeeNieHUsT U TOHATH: THOPUAN3AIMS aToMa YIIJIepo/ia;
AJIEMEHTBhI-OPraHOT€Hbl, PAAUKAJIbl; TIEPBUYHBIE, BTOPWUYHBIE, TPETUYHBIE U
YeTBEpPTUYHBIE aTOMBI YIJIepOja; TOMOJOTH; CTPYKTYpHbIE U OpYyTTO (OpPMYJIBI;
KIaccuuKaIsl  OpraHMYeCKUX  peakiuid; KIacCH(PUKAIMUsI OpPraHUuYECKUX
BEIECTB; TOHATME O MEXaHMW3Max OpPraHMYECKUX peakuuil (paauKalbHBIE,
UMOHHBIE); TMOHSITHUE O peareHTax B OPraHUYECKUX peakuuax (paaukansl,
AIEKTPOPHIIBI, HYKJICODUITBI).

Tema 2. Buabl uzomepun (1 uac)

CrpyktypHass wuzomepusi (M30MEpPHUS YIVIEPOJHOTO CKEJIeTa, MOJIOKEHUS
KpaTHOW  CBSI3W, IIOJIOXKEHUSA  3aMECTUTENsl, MEXKJaccoBas  HM30Mepusi).
[IpocTpancTBeHHas HU30MEpUs (reoMeTpuyeckas, ONTHYECKasI u
koH(popmarmonnas). [Ipoexuuu @umepa u Heromena.

Pa3nen |l. HomeHknaTypa opranndeckux coequmHennii (2 gac.)

Tema 1. Cucrematunueckas (MIOITAK), panmonajbHasi 1 TPUBHAIbHAA
HOMEHKJIATypa YIJ1eBO0POA0B 1 MOHO(YHKIHOHAJILHBIX coennHennii (1 yac)

[IpuHUMIBI TOCTPOEHUSI HA3BAHUM PA3IUYHBIX KJIACCOB OPraHUYECKUX
COeIMHEHU (aJIKaHOB, aJKEHOB, AJIKUHOB, JHEHOB, APEHOB, CIIHMPTOB, MPOCTHIX
3¢upoB, ¢(EHONOB, KapOOHOBBIX KHCJIOT, CJIOXHBIX 3(HUPOB, aMUHOB) IO



CUCTEMAaTUYECKOU M palMOHAJIBHON HOMEHKIaTypaM. IIpuMepsl 3aMEHUTENBHON U
TPUBUAIIBHOW HOMEHKJIATYPBI.

Tema 2. Cucremarnueckas (MIOITAK) HOMEHKJIATypa
rerepopyHKuMoOHAJIbHBIX coeanHenuni (1 yac)

[TocTpoeHue Ha3zBaHUN CIOXKHBIX TeTepO(YHKIIMOHATBHBIX COEJUHEHUM M0
CUCTEMATUYeCKOW HOMeHknatype. (CrepeoxuMuyeckass HOMEHKJIATypa A
ontuueckux (R, S) u reomerpuueckux (Z, E) uzomepos.

Monyas 1. Yraesogopoasl (8 uac.)

Pasnen |. AlkaHbl, aJIKeHbI, IUKJI0AJIKaHbI (4 yac.)

Tema 1. ITosryueHne u XumMmuveckne cBoiicrBa ajakanoB (1 yac)

Crpoenue TpefieibHBIX YIJIEBOJAOPOAOB (THOpUAM3ANMSA; G - CBSI3HU).
[Tonydyenue mIpeeNbHBIX YIIE€BOAOPOJOB: BOCCTAHOBIICHUE HEMPEIEIbHBIX
COEJIMHEHUM, BOCCTAHOBJICHHWE TaJOT€H3aMEIICHHBIX YTIJIE€BOJOPOAOB, PpPEaKIUs
Bropiia, TepMudeckoe pasiioKeHHE KaJIbIIUEBBIX U OapUEBBIX COJIEH KapOOHOBBIX
KHUCIIOT, JIeKTpocuHTe3 1Mo Konbbe. XuMUYeckre CBOMCTBA: peaKkIuyd 3aMeSHHUSI
(ramoreHUpOBaHUE, HHUTPOBAaHHE, CYIb(OXIOPUPOBAHUE, CYIb()OOKHUCICHUE,
Cylb(pUPOBAHUE); pEaKIMU pa3IOKEHHE, H30MEpHU3allUh;, TEPMUUYCCKUN U
KaTaJINTUYECKUN KPEKUHT.

PannkanbHbIX MEXaHU3M pEAKLIUNA 3aMEILICHHUS.

Tema 2. IlosryyeHne 1 XUuMHUYeCKHE CBOMCTBA IMKJI0aJIKaHOB (1 yac)

Tema 3. IlosryueHne 1 XMMHYECKHE CBOWCTBA aJIKeHOB (2 4ac.)

Crtpoenne ankeHOB (rubpuauzaiusi; ¢ U m- cBsizu). [lonmydeHue ankeHOB:
peakiumn NEeruApUpPOBaAHUS, JeruapaTalu, JIerajoreHupOBaHUS,
JETUIPOTaJIOTEHUPOBAaHMsI. XUMHYECKHE CBOWMCTBA: PEAKIMH DJIECKTPOPUIHHOTO
OpPUCOENNHEHUsT  (TaJOTEHUPOBAHHWE, TUJPOTraJlOTeHUPOBAHUE,  T'HApATALMS,
OPUCOEIVNHEHUE CEPHOM  KHUCIOThI); paJuKaldbHble peakuuu (aJUIHIbHOE
raJIorTeHUpOBaHue, TMepekucHbld d¢dekr Kapama); peakuuu  OKUCICHUS
(okucnenue no IlpunexaeBy, no Baruepy, 030HHpOBaHHE, OKUCIECHUE CHIIBHBIMU
OKHUCIIUTENSIMHA ); peakuuu noauMmepusanuu. [IpaBuno MapkoBHUKOBA.

Paznen |l. AnkuHbBI, IMeHBI U apeHbI (4 Yac.)

Tema 1. [Tosryuyenne u xumuveckue cBoiicTBa aakuHoB (1 gac)

Ctpoenue ankuHOB (ruOpuaM3alvsl; 6 U 7- CBsI3M). llonydeHue aaKuUHOB:
peaKiuu JAEeTUJIPUPOBAHUA, JETUAPOraIOr€eHUPOBAHUSA;, IOJIYyYEHUE M3 METaHa,
KapOuaa KalblHs;, TMOJTYyYEHUE TOMOJIOTOB aleThuiIeHa. XHWMHYECKHE CBOWCTBA:
peakiumn MPUCOEANHEHUS (rumpupoBaHue, TUAPOrajJoreHUpPOBAHUSA,
rajioreHUpoOBaHuUs, THUAPATALNK, TPUCOCANHEHUS CIUPTOB); PEAKIIMU 3aMELICHUS;
peaKIuu NOJIMMEPHU3ALINU, OKUCICHUS.

Tema 2. IlosryueHne U XuMu4eckne cBoiicTBa aueHoB (1 yac)



Crpoenne aueHoB (ruOpuamn3anus; G U T- CBSI3U, AUEHbl KyMYJIUPOBAHHBIE,
CONMpsDKEHHbIE W u3oJaupoBaHHble).  [lomyyeHue  OUEHOB:  peakUHH
JIETUJIPUPOBAHUS, JNETUAPOraIoreHupoBaHus; peakius Jlebenea. Xumuueckue
CBOICTBA COMNpPSKEHHBIX JMEHOB: peakuuu mnpucoenunenus (1,2- u 1,4-
MPUCOEIMHEHNE); peaKlrs TUMEPU3alliu1; TUEHOBbII CUHTES.

Tema 3. [losryueHne 1 XuMHYeCKHe CBOicTBa apeHoB (2 Jac.)

Crpoenue apeHOB (rubpuauzanusi; ¢ U 7- cBs3u). llomydeHue apeHOB:
peakuuyd JETHIPUPOBAHUS; TPUMEpHU3aLUs aleTuiIeHa. XUMHUYECKUE CBOMCTBA:
peakuud  3INEKTPOPUIBHOTO  3amelieHus (raJoreHMpoBaHUE, HHUTPOBAHUE,
cyab(dupoBaHue, AIKWIMPOBAHUE, ALWIUPOBAHHE);, PEAKIUH MPUCOETUHEHUS;
peakuuu OOKOBBIX Lieniel (OKUCIIEHUE, paIuKaIbHOE 3aMEIEHHUE).

Monyas I11. Kucioponconep:xkamue coennaenusi (12 gac.)

Paznen |. CniupThl, peHoJIbI, KapOOHWIbHBIE coequneHns (6 yac.)

Tema 1. IlonyyeHue M XMMHYECKHE CBOHCTBA CNMPTOB M (eHOJI0B
(2 uac.)

Oonoamomusie cnupmoel. llomydyeHue CHOUPTOB: TUIpaTalMs aJKEHOB,
BOCCTAHOBJICHHE KApOOHWJIBHBIX COEJUHEHUM, TUIPOJIU3 TaJOreHaJKaHOB,
CJIOXHBIX 3(DUPOB, peakiuy KapOOHWIbHBIX COEIMHEHU C peakTuBaMu [ puHbspa.
Crouptet kak cnabsle O-H xucnmorel. Cronuptel kak ocHoBaHus Jlbrouca.
XHWMHUYECKHE CBOMCTBA CIIUPTOB: 3aMEILICHHE THAPOKCUIBHOM TPYIIIBI HA TAJIOTEH,
MEXaHu3M | CTEPEOXUMHSI  3aMELICHHUS. Heruaparanuss  CIHMPTOB.
[leperpynnupoBku C TUAPUTHBIM CIBUTOM. PerponunakonnHoBas
neperpynmnupoBka. OKHCIIEHHE CTUPTOB.

Jleyxamomuvie  cnupmoi.  llonmydeHne ©U  XMMHUYECKHE  CBOMCTBA:
OKHUCTUTENbHOE pacuieruieHue 1,2-nquonoB. [InHakonMHOBas neperpynirupoBKa.

Demnoavi. [Tonyuenue: n3 rajioreH3aMeIeHHbIX OEH30JIOB, n3
apeHCynb(GOKUCIOT, U3 COJIeH AMA30HHS, U3 H3OMPOMMIOEH307a. XUMHUYECKHE
CBOMCTBA: peaKIMH JJIEKTPOPHUIBHOTO 3aMEIIEHHs] B apOMaTUYECKOM sIpe
¢denonoB u HadTONOB (TamOreHUpPOBAHUE, CYIb(PUPOBAHHE, HUTPOBAHHUE,
HutposupoBanue ), C- m O-ankunupoBaHue (HEHOIATOB, KapOOKCHIUPOBAHUE
deHonaToB MmenouHbIX MeTaioB. KonaeHcarmusi (eHOIOB ¢ KapOOHWIBHBIMU
coenunenusamu. Oxucnenne GenonoB. KucmoTasle cBoiicTBa (heHonoB. Brnusuaue
3aMeCTUTEJIeH Ha KHUCIOTHBIC CBOMCTBA (DEHOJIOB.

Tema 2. [TosrydeHne u XuMuYecKne KApOOHWIbHBIX coeTHHeHMii (2 yac.)

[lonyueHue: OKHUCIEHUE AQJIKEHOB, CIUPTOB, pPEAKUUUA MPOU3BOJHBIX
KapOOHOBBIX KHCIOT. CTpoeHune KapOOHWIBHOW TPyMIbl, €€ TMOJSIPHOCTh U
nossipuzyeMoctb. CpaBHenue cBoiicTB nBoiHOM C=C u C=0O cBszei. Kero-
€HOJIbHAS TayTOMEpHsi. XUMUYECKHNE CBOMCTBA: HYKICO(UIBbHOE MPUCOCIHMHECHHE
o KapOOHWIbHOW rpymmne ( MPUCOEAUHEHHUE BOJIbI, CIUPTOB, MEpKaNTaHOB, 1,2-



ATaHAMTHONA, OUCyNnb(dUTa HATpHsl), OOUIME TNPEACTABICHUS O MEXaHHU3ME.
Kucnotueif u ocHOBHOM Kkaranu3. Peakiuum KapOOHUIBHBIX COEIUHEHUH C
a30TUCTBIMU  HykJeopunamu. IleperpynnupoBka bekmana. Peakuus c
METAIJIOOPTaHUYECKUMU COECIMHEHUSAMH. beH30nHOBas KOHAeH caus. Peakuuu mo
METWJIEHOBOW TPYyMIE: FaJOT€HUPOBAHUE, AJbJO0JIBHO-KPOTOHOBAsI KOHJACHCALMS B
KHCIIOW W OCHOBHOM Cpele, MEXaHU3M peakuuu. JlucrnponopuroOHHpPOBAHUE
anbAeTuI0B. BocCTaHOBIEHNE U OKUCIICHUE aJIbAETUI0B U KETOHOB.

Tema 3. Iloryuyenune u cBOiCTBa MPOCTHIX I¢upoB U xuHOHOB (1 yac)

IlIpocmuvie s¢upwi. Tlonydenue mOpocThIX 3PUPOB U3 CIUPTOB, AJTKECHOB,
aJKOroJIATOB. XHMMHMYECKHE CBOMCTBAa: O0pa3oBaHUE OKCOHUEBBIX COJEH,
pacuieriende kuciotamu. ['maponepokcuasl. Kpayn-agupsl. Ilonydyenue wu
NPUMEHEHUE B CHHTETUUECKOM MPAKTHUKE.

Xunonelr. IlonmyyeHue XWUHOHOB: OKHCJI€HHE (DEHOJIOB, apOMATUYECKHUX
amMuHOB. Peakiiuu nmpucoenuHeHus: 1o KapOOHWIBHOW TPYyIIIE, 10 ABOWHOMN CBS3H.
Peakuuu 3ameneHus, BOCCTAHOBJIEHUS.

Tema 4. Tuoananoru cnupToB, peHo10B, NpocThIX IPupos (1 yac)

Tuonvr (mepxanmanwet). IloaydyeHWe THOJOB W3 AJKWITAJIOT€HHUIIOB U
ruapocyibhuaa Hatpus. XUMHUYECKUE CBOMCTBA: B3aUMOJCHCTBUE C IIEIOYaMU
(KUCIIOTHBIE CBOWMCTBA), OKHUCJIEHUE B AUCYIbGUILI (Ciadble OKHCIUTENN),
Cynb()HUHOBBIE U CYTb()OHOBBIE KUCITOTHI.

Tuoghenonvi. O0MUE cBefeHUs 0 THODEHOIAX U TUATKIICYIbpuaax.

Paznen |1. KapooHoBble KHCJIOTHI M HX MPOU3BOAHbIE (6 Yac.)

Tema 1. Ilonyyenme ¥ CBOWCTBAa OJHOOCHOBHBIX HpeaeJbHbIX
KapOoHoBBIX KucaoT (1 yac)

[lony4yeHnne OMHOOCHOBHBIX KapOOHOBBIX KHCJIOT: OKHCJICHHE aJIKaHOB,
QJIKEHOB, AJKWHOB, apEHOB, CIUPTOB, KapOOHUIBHBIX COCJUHEHUW; THUIPOIIU3
IPOU3BOJIHBIX KapOOHOBBIX KUCIOT. CTpoeHHE KapOOKCHIbHOU Tpyniibl. PU3HNKo-
XUMUYECKHE  CBOWMCTBA  KHUCJOT: JUCCOLMALIMS,  acCOLMalMs,  BIUSHHUE
3aMecTuTeNlel Ha KHUCIOTHOCTh. JlekapOokcuianpoBaHue KapOOHOBBIX KHUCIOT.
OTHOcHTeNbHAsA peaKIMOHHAs CTIOCOOHOCTh MPOM3BOAHBIX KapOOHOBBIX KHCJIOT B
peaKugIX MPUCOSTUHEHUS HYKICO(PUIBHBIX PEareHTOB M0 KapOOHUIIBHOW TPYIIIIE.
OOmue mnpeacTaBiIeHUsT O MEXaHU3ME MPUCOEIMHEHUS-OTIIEIUIeHuA. Peaknuu
3aMelIeHNs 110 YTIIEBOJOPOJIHOMY PAJUKAIY.

Tema 2. IlonydyeHue M CBOMCTBA NPOU3BOAHBIX KAPOOHOBBIX KHCJIOT
(1 gac)

[Ipou3Bo/iHbIE KAPOOHOBBIX KHUCIOT: COJHM, AHTUAPHUJIBI, TAJIOr€HAHTUAPUIBI,
amMuza, CIOXHBIE d(hupsl, HUTPWIBL. [lomydeHne, XUMUYECKHE CBOWCTBA W
B3aMMHBIE [TEPEX0/Ibl MPOU3BOIHBIX KAPOOHOBBIX KUCIOT.

Tema 3. [losryyeHHe U1 XHMHYECKHE CBOHCTBA OKCHKHCIOT (1 vac)



[TonyyeHnue: UMaHTHAPUAHBIA CHUHTE3, THUIPOIU3 TAJOTE€H3aMEIICHHBIX
KapOOHOBBIX KHUCJIOT, MPUCOETUHEHHE BOJIbI K HEMPEeIeIbHbBIM KapOOHOBBIM
KHCJIOTaM. XUMHUYECKAE CBOWCTBA: JETHApATAlUs OKCHKUCIOT, JIAKTUIBI,
JAKTOHBI. Peakiuu no ruApOKCUIIbHON M KapOOKCHIIBHOM Ipyniam.

Tema 4. OnTnyeckasi K30MepHsi BAHHBIX KucJoT (1 yac)

Onrudeckass U30MEpUsi COCAMHEHHU C ABYMS aCCUMETPUYECKHMHU ATOMaMHU
yraepona. Crtepeon3oMepUsi BHUHHBIX KHCIOT.  AHTHUIOIBI, JIHACTEPEOMEPHI,
Me3o(dopma, patiemartsl. Pazenenue paiemMaToB Ha ONTHYECKUE aHTUIIOIbI.

Tema 5. IloyyeHune M XHMHYECKHE CBOMCTBA [BYXOCHOBHBIX KHCJIOT
(1 gac)

[lonyyeHue 1iaBeneBOW, MaJOHOBOM M SIHTapHOM KUCIOT. Peakumu
JIEeKapOOKCWIIMPOBAHUs, TMOJy4YeHUE Mpou3BOAHbIX. CHHTE3bl Ha  OCHOBE
MaJIOHOBOTO 3upa.

Tema 6. ITosryueHre 1 XMMHYeCKHe CBOWCTBa oKcokucIoT (1 yac)

[lonydyenue: OKHCIIEHHE OKCHUKHCIOT, CIOXHO3(UpHAS KOHACHCAIUS.
Mexanu3sMm  ciokHO3pUpHOM  KoHaeHcanuu. KeTo-eHonbHass  TayTomMepus
aneTroykcycHoro  s¢dupa.  Peakumu = KeTOHHOW W €HOJBHOM  (opm.
HatpaneroykcycHoiii 3¢up, cuHTe3sl Ha ero ocHoBe. KHCIOTHOE M KETOHHOE
paciienieHrne aleToyKCycHoro sgupa.

Monyan V. A3oTconep:kammue u Npupoanbie coequHenus (12 yac.)

Pa3nen |. Harpocoenunenns, amunbl (4 yac.)

Tema 1. IlosydyeHue u cBoiicTBa aanM(PaTHYIECKUX HUTPOCOEIUHEHUM
(1gac)

[Tonydyenue: peakuuy HUTPOBAHHUS AJKAHOB, PEAKUMU 3aMELICHUS TaJIOreHa
Ha HUTpOrpymniy. XUMHUYECKAE CBOWCTBA: PEAKLMU BOCCTAHOBIICHUS, PEAKLUU C
HIeJI0YaMH, ¢ KapOOHWIBHBIMU COCTMHEHHUSIMHU.

Tema 2. IlosyyeHne M CBOICTBA APOMATHYECKMX HHUTPOCOETUHEHMH
(1uac)

[Tomyyenue: HUTpOBaHHE apeHOB. XMMHUYECKHE CBOWCTBA: BOCCTAHOBJICHHE
HUTPOTPYNIIBI € KHUCJIOW MW Meno4Hoil cpenpl. (CBolcTBa MPOAYKTOB
BOCCTaHOBJICHHUS: HUTPO30COEIUHEHUM, ApUITUAPOKCUIIAMUHOB,
A30KCHCOEIMHEHHNM, a30- U THAPA30COEANHEHUN.

Tema 3. IlonyyeHue HW XUMHYECKHe CBOICTBAa ajupaTHUecKHUX H
apoMaTH4YeCKUX aMHHOB (2 4Jac.)

Knaccudukanusa amunoB. IlonyyeHue u XumMudeckue CBOMCTBA. AMUHBI Kak
ocHoBaHus. CpaBHEHHE OCHOBHBIX CBOMCTB anu(aTUYECKUX U apOMATHICCKUX
aMHHOB. BinsiHue 3aMecTuTeNIe B apOMaTHUYECKOM sIpe Ha OCHOBHOCTh AMUHOB.
B3anmojelicTBue MEpPBUYHBIX, BTOPUYHBIX U TPETUYHBIX anu(PaTUYECKUX U
apOMAaTUYECKUX aMHHOB C A30THUCTOM KHUCJIOTOW. OKUCIECHUE U TaJOr€HUPOBAHUE



aMuHOB. Peakuuu 371eKTpoQUIBLHOTO 3aMENICHUs B SIAPE apOMATUYECKUX AMUHOB.
AunnupoBaHre aMuHOB. 3amuTa aMuHorpytmnsl. CyiabdamMuHbie Tpenaparsl.

Paznen |l. Conu nuazonusi. ApoMaTnyecKue rerepouukibl (4 yac.)

Tema 1. ITosryuenune u cBoiicTBa coJieil nuazonus (14ac)

Apomatnyeckue auazocoenuHeHus. CrtpoeHue. [Tomyyenune peakuen
JTMA30TUPOBAHMS apOMATHUYECKUX aMUHOB. (CBOMCTBA: pPeakiMu C BBIICICHUEM
azora, peakiuu 0Oe3 BbIJeICHUS a30Ta (BOCCTAHOBJIEHHE, Aa30COYCTAHUE).
A3ocoueTtaHue Kak ~ peakius  JAJIEKTpoWIbHOrO  3aMmenieHus. A30-
JIMA30COCTABIISIIONIME, YCIOBHSI COUYETaHMS C aMuHaMU U (EHOJIaMHU.
A3okpacurenu.

Tema 2. [TosryueHune U cBoiicTBa a3ocoeqnHennii (14ac)

[TonyueHnue: peakius a30COYETAHUS, BOCCTAHOBIICHHE apOMaTUUYECKUX
HUTPOCOCIMHEHUHN, KOHJICHCAIMs HUTPO30COCIMHEHUN C apOMaTHYECKUMHU
aMuHaMu. Peakiiuy BOCCTaHOBIICHHS, OCH3UIMHOBAS TIEPErPYITUPOBKA.

Tema 3. IlosryyeHue u cBOIiCTBA NATUYJIEHHBIX IreTePoOUNKJIIOB (14ac)

Knaccudpukanus  rerepouukiaoB. Poiap  rereponukioB B OpHUPOJE.
[IaTruneHHple TETEPOLMKIIBI ¢ OJHUM rerepoaroMoM (dypaH, THodEH, TUPPOI).
[Tomyuenne: w3 1,4-mukapOOHMIIBHBIX  coequHeHui, peakius HOpbesa.
XUMHUYECKHE CBOWCTBA: pEAKIMU AIEKTPOPMIBHOIO 3aMEIIeHUs, OpPUEHTAIIMS
anekTpodunbHoro 3amemienus. [luppon xak NH -kucnora. ITlupponkanuii u
NUPPOJIMATHUNTANIOTEHUIBI, HMX PEAKIMU C JJIEKTPOPUIBHBIMH peareHTaMH.
®ypan B peakunu Junbca-Anbpaepa.

Tema 4. IlosrydyeHne U CBOICTBA IIECTHYJIEHHBIX reTeponnkyion (14yac)

[lony4yeHne u XMMHUYECKHE CBOMCTBA MUPHUAMHA: PEAKIMH IEKTPOPUIHLHOTO
U HYKICOPWIHHOTO 3aMEIICHHs, PEaKlUUd NPUCOSIUHEHUS, BOCCTAHOBJICHUS H
OKHUCIICHUS. N-okuch mnupuauHa. OOmKE TOHATUS O TETEPOIMKIaX ¢
HECKOJIbKUMHU TeTepoaToMaMu, a TAKKE O MOJULMKINYECKHX KOHAECHCUPOBAHHBIX
rerepounkiax. [lypruHoBble 1 MUPUMHUANHOBBIE OCHOBAHUSI.

Paznen |ll. AMunokucaorsl. beaku. Yriuesoasl. O0uue npeacraBieHus
0 HYKJIEMHOBBIX KHCJI0TaX (4 yac.)

Tema 1. IlosryuyeHue u cBoiicTBa aMmuHOKHCJI0T. Beakn (2 yac.)

Knaccudukamus amunokucnor. I[lpupojiHble aMUHOKUCIOTHI H  HX
crepeoxumusi.  He3zameHumble  aMUHOKHUCIOTHL.  CTpO€HHME  aMUHOKHUCIOT
(OumonsipabIit MOH). AMQOTEpHBIN XapakTep, O0pa3oBaHUE COJEH MO KaKIOu
byakimoHanpbHOW  rpymnme.  OTHOIIEHWE  aMHHOKHCIOT K  HarpeBaHMIO.
Oco0EHHOCTH XMMHUYECKHX CBOWCTB aMHUHOKHUCIOT - OOpa3oBaHHUE MENTHAHBIX
csa3erd. Ilemrumel. [loamamMuaHble BOJOKHA - KampoH, HaWimoH. OOmmue
MpEACTAaBICHUST O COCTaBe U CTpoeHuu OenkoB. IlepBuuHas, BTOpUYHAsA U
TPETUYHAsA CTPYKTYPhI OEIKOB.



Tema 2. YriaeBoasl (1 yac)

OO6mue mnpeacTaBieHUs O KiacCU(UKalMKM YriaeBOJOB (MOHOCAXapHbl,
nucaxapuabl, nojocaxapunabl). Kriaccudukamuss monocaxapunoB. Komapuato-
LeMHasi TayToMepusi MoHocaxapuaoB. CBOICTBAa MOHOCAXapuJ0B: MyTapoTaius,
SMUMEpU3aIis, OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  peakiuu, oOpa3oBaHUE
03a30HOB, AlWJIMPOBAHHE M AJIKUIUPOBAHUE, peaKIuu OpoxxeHus. Jucaxapuisl
BOCCTAHABJIMBAIOIIME M HEBOCCTaHaBinuBaromue. OOIMEe NpeaACTaBICHUS O
nojMcaxapuaax.

Tema 3. HykiennoBble KucjaoThl (1 yac)

OO61ue npeacTaBieHusi O CTPOCHUH U cOCTaBe HYyKJIenHOBBIX KucioT (JIHK u
PHK). Crpoenue HYKICOTHIOB UM HYKJICO3UJOB: a30THUCThIE OCHOBAHUS U
MOHOCaXapHu/Jibl, BXOJISIIINE B COCTAB HYKJIICMHOBBIX KUCJIOT.

1. CTPYKTYPA U COJIEP’KAHUE ITIPAKTUYECKON YACTH
KYPCA

[IpakTryeckas 4acTh Kypca COCTOUT U3 JAOOpPaTOPHBIX PabOT, HA KOTOPBIX
BBIPA0ATHIBAIOTCS IKCIIEPUMEHTATOPCKKE HABBIKK (72 4ac.)

[lepen xaxmoi 1abopaTopHON pabOTON MPAKTUKYETCS MOBTOPEHUE OCHOBHBIX
TEOPETUUECKUX BONIPOCOB, HEOOXOAUMBIX JUIsl TIOATOTOBKU K 9K3aMEHY U JJIsl BbI-
HOJTHEHUSI paOOTHI.

JlabopaTopHblie padoTsl (72 yac.)

JlaGoparopnass paGora Nel. Texnuka 0e30macCHOCTH. IJIeMEHTHBIN
aHajm3 (2 yac.)

JlaGopatopnass paGora Ne2. Pa3sronka cmecH JBYX KHIKOCTEH.
OnpeesieHHe MOKAa3aTes1 MPeJIOMJIEHHUS MOJIyYeHHbIX ¢ppakuuii (2 yac.)

JlaGoparopHass padora Ne3. OmnpenesjieHne OTHOCHTENLHOW TJIOTHOCTH
NoJy4eHHbIX ppakuuii ¢ IOMONIbI0 MUKHOMeTPA (2 yac.)

JlabopaTtopHnas paGora Ned. Ilosyyennme u BbijejieHHe OeH30HHOM
KHMCJI0THI (2 yac.)

JlaGopaTtopHasi padota Ned. Ilepexkpucrajuinzanus 6€H30HHOM KHUCIOTHI

(2 gac.)

JlabopaTtopHas padora Ne6. OmnpeneseHne TeMnepaTrypbl ILUIABJIEHUSA
0eH30HOI KHCJI0THI (2 Jac.)

JlaboparopHasi padora Ne7. Ilosryyenue OpomucToro 3tuia (5 yac.)

JlaGopaTopHas padora Ne 8. Ouncrka 6pomucToro ITuia (5 yac.)

Jlaboparopuast padora Ne9. Ilosryuenue 6ensonadroJia (5 yac.)



Jlabopatopnas  padora  NelO0. IloaymMukpomepeKpucCTALIN3ALUS.
Omnpenenenue reMneparypsl iiasjenus 0ensonadroaa (S yac.)

JlabopaTopHas padora Ne 11. Aba0/bHO-KPOTOHOBAsE KOHAEHCAIMS
(5 yac.)

JlabopaTopHasi paGora Nel2. YrueBoaopoabl. 3ajaua no yriieBoaopoaam
(5 uac.)

JlaGoparopnas pabora Nel3d. Couprsel. Denouabl. KapOoHuiabHbIe
coeqMHeHHUs. YTeBoabl (5 yac.)

JlabopaTtopuas padora Neld. Kucaorbl. AMHHBI. AMHHOKHCJIOTHI.
3agaua mo O-coaep:kammum coequHenusam (5 gac.)

JlaGoparopuass padora NelS. IMoanydenume 2,4-IHOI' kapOOHMIBHBIX
coeHeHUil. XpomaTorpadus Ha 3aKpeNJieHHOM cJioe copoenTa (5 yac.)

JlabopaTopHas padora Ne 16. IlonyyeHue u uaeHTH(UKANNUS ANHTOHA
(5 uac.)

JlabopaTtopHass paGora Nel/. Ikcrpakumus. Xpomartorpagusi Ha
He3aKpeIJIeHHOM cJioe copOenTa (5 yac.)
JlabopaTtopHas pa6ora Nel8. Kosionounas xpomarorpagpus. Paznenenne

ABYXKOMIIOHEHTHOM cMecH KpacuTresei (5 yac.)

I1l. YYEBHO-METOIMYECKOE OBECIIEYEHHE
CAMOCTOSTEJBbHOM PABOTHI OBYUAIOIINUXCS

YyeObHO-MeTOIMUEeCKOE 00ecTedeHuEe CaMOCTOSATENIbHOW paboThl 00ydaro-
IMUXCSI 110 AUCHUIUINHE «OpraHnndeckas XUMUsS» TpeacTaBieHo B [Ipunoxennn 1
U BKJTIOYAET B ceOsi:

TUTaH-Tpa UK BBITOJHEHUSI CAMOCTOSATEIHHONW padOThI IO JUCIUTUINHE, B TOM
qHCIIe TIPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOJTHEHHE 0 KXKIOMY 3aJJaHUIO;

XapaKTepUCTUKa 3aJaHuN IS CaMOCTOSITENIbHOM PabOThl 00y4aromuxcs u
METOIMYECKHE PEKOMEHIAIINH 10 MX BHITIOJTHCHHIO;

TpeOOBaHUs K MPECTaBICHUIO U OQOPMIICHUIO PE3YIHTATOB CAMOCTOSTEN b-
HOU paboTHI;

KPUTEPUH OIEHKH BBIMOJTHEHUSI CAMOCTOSATEILHON pabOTHI.

IV. KOHTPOJIb JOCTUXXEHUA LEJIEA KYPCA

No Kontponupyemsie Konp! u 3Tanst OueHouHbIE CpeACTBa

n/n paszensl / TeMbl dbopmupoBaHus TeKYIIUN IIPOMEXKYTOYHA
JMCLUTUTUHEI KOMIIETEHIIHH KOHTPOJIb s aTTecTalys




Mogyns 1. OIIK-1 3Haer ATtTecranus B
Beenenue. CobecenoBaHu | COOTBETCTBUU C
Wzomepus u e (YO-1), peUTHHT-
HOMEHKJIaTypa BEITIOJTHEHHE TJTAHOM
OPraHuYeCKUX KOHTPOJIBHOU
coenuHeHui (4 yaca) pa6ortsr (ITP-2)
Pazgen 1. OcHoBHBIE YwMmeer Brimonnenue ATtTecranus B
MTOHATHS U KOHTPOJBHOH | COOTBETCTBHUHU C
OTIpeieNIeHusI. pa6ortsr (ITP-2), | peiiTunr-
Pasnen 2. 3aIUTa OTYEeTa | IIAHOM
Howmenknarypa o
OPraHuYeCKUX nabopaTopHOH
COCIMHEHUH. paboTe (ITP-6)
Bnaneer Brinonnenue ATtTecranus B
KOHTPOJIBHOU COOTBETCTBHH C
pa6ortsr (ITP-2), | peliTunr-
3alIUTa OTYEeTa | TUTAHOM
1o
nabopaTtopHOit
pa6ore (ITP-6)
Monyinsb 2. OI1K-3 3Haer CobecenoBa- ATtTecTanus B
YTIIeBOI0POIbI aue (YO-1), COOTBETCTBUHU C
Paszien 1. BBINOJIHEHHE peiTHHr-
AnKaHBI, aJKCHBI, .
S KOHTPOJILHOH | IJITAHOM
Paszen 2 pa6otsl (ITP-2)
AJIKHHBI, TUCHbI 1 YwMmeer Beinonnenue ATtTecTranus B
apeHbl KOHTPOJIBHOH | COOTBETCTBHH C
pa6otsl (ITP-2), | peiitunr-
3alIiTa OTYeTa | IJIAHOM
o
nabopaTopHO
pa6ore (ITP-6)
Brnaneer Beinoaenue ATtTecranus B
KOHTPOJILHOH | COOTBETCTBHH C
pa6otsl (ITP-2), | peiitunr-
3alUTa OTYEeTa | IIAHOM
o
nabopaTopHO
pa6orte (ITP-6)
Mogyns 3 TIK-19 3HaeT CoOecenoBa- ATTecTanus B
Kucnopozaconepxa- aue (YO-1), COOTBETCTBUHU C
M1 COCAMHCHNA BBITIOJIHEHHE peiTuHr-
Pazgen 1. ”
CrimpTeL, (erotsi, KOHTPOJBHON | TUIAaHOM
KapOOHMIILHBIE CO- pabotet (ITP-2)
Ymeer Brinomnaenne ATtTecTanus B




HHA O HYKJIICHHOBBIX
KHCJIOTax

pa6otsl (ITP-2),
3alMTa 0TYeTa
o
nabopaTopHO

pa6ore (ITP-6)

eIMHCHUS KOHTPOJBHOH | COOTBETCTBHUHU C
Pasnen 2. pa6otsl (I[1P-2), | pedTuHr-
Kapborosere kucio- 3alIUTa OTYETa | IIaHOM
TBI M UX TIPOU3BO/I- o
HBIC
1abopaTopHOi
paboTe (ITP-6)
Bnaneer Brinonnenue ATtTecranus B
KOHTPOJIBHOU COOTBETCTBHH C
pa6ortsr (ITP-2), | peiiTunr-
3alIUTa OTYETa | TUIAHOM
o
n1abopaTopHOi
paboTe (ITP-6)
Monyns 4. IK-21 3Haer Cobecenona- ATtTecranus B
A3zoTcoepxamue u aue (YO-1), COOTBETCTBUU C
MIPUPO/THBIE BEITIOJTHEHHE perTHHT-
COCTMHEHUS KOHTPOJIBHOH | TUTAHOM
Pazmen 1. pa6otsl (ITP-2)
Hurpocoenunenus, Vmeer Boinonnenne | ATrecranus B
aAMUHBI KOHTPOJBHOH | COOTBETCTBHUHU C
Paznen 2. pa6otsl (I1P-2), | pedTuHr-
Conu uazoHusl. 3alUTa OTYeTa | IUIAaHOM
ApomaTtuyeckue re- o
;ZEOSEI;HH 11abopaTopHO
AMII[/IHOKI/ICJ'IOTBI. patore (I1P-6)
Bestki. YIIeBoIbl. Bnaneer Brinmonaenune ATttecTanus B
O6mrme npejicTaBe- KOHTpOHBHOI;'I COOTBETCTBUH C

PEUTHHT-
MJIaHOM

Tumnosbie KOHTPOJIBHBIC 3alaHUA, MCTOANYCCKUC MATCPHUAJIbI, OIIPCACIIAIOIINC

MpOLIEAYPHl OLIEHUBAHUS 3HAHWUW, YMEHHI U HAaBBIKOB U (WUJIM) ONbITA AEATEIbHO-
CTH, a TaKKe KPUTEPUHU W TOKa3aTeIu, HeOOXOAUMbIE NIl OLEHKH 3HAHWM, yMme-
HUM, HaBBIKOB M XapaKTePU3YIOIIME dTanbl (OPMUPOBAHUS KOMIIETEHIIUNA B MPO-
11lecce OCBOCHUSI 00pa30BaTEIbLHON POrpaMMmBbl, npeacrapiieHsl B [Ipunoxenun 2.

V. CIUCOK YYEBHOM JUTEPATYPbHI U UHOOPMAILIUOHHO-
METOANYECKOE OBECIHHEYEHUE JUCHUIIJINHBI




OcHoBHas uTEpaTypa
(31eKkmpoHHble U neuamuvle U30aHus)

1. Oprannueckas xumus. bazossiit kypc / 1. b. bepe3un, O. B. Illyxro, C. A.
Coip0y, O. U. Koitbhman — CII6. : Jlans, 2014. — 240 c.

OBC «Elanbook.com»:

http://e.lanbook.com/books/element.php?pll_id=44754

2. COoopauk  3amad no opranuuecko xumuu / B. S. [enucos, . JL
MypsiikuH, T. b. Tkauenko, T. B UyiikoBa — CII0. : Xumus, 2014. — 544 c.

3BbC «Elanbook.comy:

http://e.lanbook.com/books/element.php?pll_id=45971

3. Mla6apos, 0. C. Oprannueckas xumus / F0. C. [lla6apos. — CIIG. : Jlans,
2011. — 848 c.

OBbC «Elanbook.comy:

http://e.lanbook.com/view/book/4037/pagel/

4, llep6una, A.3., Oprannueckas xumusi. OCHOBHOUM Kypc: ydueOHHK / A.D.
[ep6una, JI. I'. Maryce HUL| UH®PA-M; MH,; Hos. 3nanue, 2013. — 808 c.

3BC «Znanium.comy:

http://znanium.com/catalog.php?bookinfo=415732

5. [Ipecc M. A. OcHOBBI OpraHUYECKON XUMUU NIl CAMOCTOSITEIHLHOTO U3yYe-
aust /[ U. A. Tlpecc. — CII6. : Jlans, 2018. — 432c.

3BbC «Elanbook.comy:

http://e.lanbook.com/view/book/71727/

6. UBanos, B. I'. Opranuyeckas xumus : yueoHoe nocooue st By3oB / B. T'.
Npanog, B. A. I'opnenko, O. H. I'eBa. — M. : Akagemus, 2010. — 621 c.

OK Hb JIBOV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:404997&theme=FEFU

7. Opranuueckass XuMus y4eOHUK I BY30B B 2-yX kH.. KH. 1 / B. JI. bemno-

ooponos, C. D. 3ypabsH, A. II. JIy3un u ap. ; nox pen. H. A. TrokaBkuHon. — M.
Hpoda, 2011. - 639 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:703561&theme=FEFU

8. Oprannueckass XUMHs. 3aJadd 10 OOIIEMy KypCy C peHIeHHSIMHU ydeOHOe
nmocobue st By30B B 2 4./ M. B. JluBanmnos, I'. C. 3aiiniea, JI. M. JIuBanmosa u
ap. ; mox pea. H. C. 3epupoa. — M.: BUHOM. JlaGopaTtopus 3uanuii, 2013. - 714
C.

OK HB JIBOYV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:703087 &theme=FEFU



http://e.lanbook.com/books/element.php?pl1_id=44754
http://e.lanbook.com/books/element.php?pl1_id=45971
http://e.lanbook.com/view/book/4037/page1/
http://znanium.com/catalog.php?bookinfo=415732
http://e.lanbook.com/view/book/71727/
http://lib.dvfu.ru:8080/lib/item?id=chamo:404997&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:703561&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:703087&theme=FEFU

9. Oprannueckass XUMHsI YYEOHUK JUJII XMMHKO-TEXHOJIOTMYECKUX BY30B U
¢dakynbreToB A. A. Iletpos, X. B. banesan, A. T. Tpowmenko ; nox pea. M. Jl.
Cragnuuyka. - M.: Anbsac, 2018. - 622 c.

OK Hb JIBOV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:777125&theme=FEFU

10. PeytoB, O. A. Opranuveckas XuMHs : y4eOHUK Uit By30B B 4 4. / O. A.
Peytos, A. JI. Kypu, K. I1. Bytun. — M. : BMUHOM. Jla6opaTtopus 3nanuii, 2004,
2007.

OK Hb JIBOV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:277663&theme=FEFU

JonmosHuTEABHAS JJUTEPATYPA

(newammvle u 2/1eKMPOHHbLE UZOAHUS)

1. Apremenko, A.W. Opranndeckass XUMHsl JJIsl HEXUMUYECKUX HaNpaBICHUN

MOJIFOTOBKH: yueOHoe nocooOue/ AN ApTEMEHKO.
Cankr-IlerepOypr: Jlans, 2013. — 605 c.
OK Hb JIBDY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:777164&theme=FEFU

2. Oprannueckas xumus: Yue0. mocooue / E.B. ®denopenko, 1.B. boromoo-
Ba. - M.: PUOP, 2007. — 348 c.

OBbC «Znanium.comy:

http://znanium.com/catalog.php?item=tbk&code=62&page=16

3. AbakymoBa H.A., beikoBa H.H. Opranuueckas XuMHUS ¥ OCHOBBI
ounoxumun. Yacte 1: YuebHnoe nmocooue. — Tambos: TI'TY, 2010. — 112 c.

Enunoe okHo moctyna k m”HGOPMAIIMOHHBIM pecypcaM OHJIAMH:

http://window.edu.ru/resource/049/73049

4, BBeneHue B OpraHUYecKyr XuMHI0: ydeOHoe mocobue / JI.I'. Kum, A.B.
Kypasnéra, T.B. Tropuna, E.A. Ponuonosa. - Uensounck: U3a-so FOYpI'Y, 2009.
— 164 c.

Enunoe okHO mocTyma Kk mHGOPMAIIMOHHBIM pecypcam OHJIANH:

http://window.edu.ru/resource/472/77472

5. Kemuna, H. FO. Opranndeckass XuMusi 1 XUMUS OWOJIOTHYECKN aKTUBHBIX Be-
miecTB. Yacts 1: YuebHoe mocobue. — [len3za: TII'TA, 2012.— 102 c.

HS9b «eLIBRARY.RU»:

http://e.lanbook.com/view/book/62677/

6. Kenmuna, H. FO. Opraandeckass XuMust 1 XUMUsI OMOJIOTHYECKH aKTUBHBIX Be-
mectB. Yacte 2: Yuebnoe mocodue. — [lensa: I[1I'TA, 2012.— 104 c.

HS9b «eLIBRARY.RU»:

http://e.lanbook.com/view/book/62678/



http://lib.dvfu.ru:8080/lib/item?id=chamo:777125&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277663&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:777164&theme=FEFU
http://znanium.com/catalog.php?item=tbk&code=62&page=16
http://window.edu.ru/resource/049/73049
http://window.edu.ru/resource/472/77472
http://e.lanbook.com/view/book/62677/
http://e.lanbook.com/view/book/62678/

Iepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM
cetu «AHTepHeT»

1. Jlanb. DnexkrpoHHo-0mOMMoTeuHas cucrema. Caiit ObC «Elanbook.com»:
http://e.lanbook.com/

2. OBC «KoHcynbTaHT CTylneHTa». DIEeKTpOHHAsE OMOIMOTEKa TEXHUYECKOTO
By3a Caiit ObC «KoncynpTanT crymenta»: http://www.studentlibrary.ru/

3. DIeKTpOHHO-0MOIHOTEeYHAs cucrema Znanium.Com.Caiit 9bC
«Znanium.comy: http://znanium.com/

4. HOJIBYK. DOnektponHass O6ubauorexa. CalT »leKTpOHHON OuUOIMOTEKH
HOJIBYK: http://www.nelbook.ru/

VI.METOANYECKHUE YKA3AHUSA 11O OCBOEHHWIO JUCHUIIJIMHBI

Pexomenganum 10 IJIAHUPOBAHUI0O W OPraHU3alUM  BPEMEHH,
OTBEICHHOI0 HA U3yYeHHe JUCHUIINHBI.

JI7g  KadeCcTBEHHOrO YCBOEHHS MaTepuana pPEKOMEHAYETCS —CIIEAYHolas
[10CJIEOBATEIIBHOCTD JEUCTBUI:

1. Tlocemates Bce nexkuuu. [Ipm NOArOTOBKE K 3aHATHUSIM II0JIb30BATHCA
KOHCIIEKTaMH JIEKIIMM U PEKOMEHIYEMOU JINTEPATYPOH.

2. [IpopabaThiBaTh MaTepUaibl JEKIIMHA KAy HEJEIIO.

3. BeimonHsaTe noMamiHue 3aiaHus U oQOpMISTH OTYET MO JabopaTopHOM
paboTe BOBpEMSI.

Pexomenaanuu no padore ¢ auTepaTypoil.

TeopeTnueckuid MaTepuall yCBaumBaeTCA JIyylle, €CJIM JIONOJHUTENIBHO K
KypCy JEKIUN UCTIONIb3YETCsI OJJUH U3 OCHOBHBIX PEKOMEHIYEMbIX YU€OHUKOB.

Vil. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHUIIJIMHBI

Peanuzanust quctuuinHbl TpeOyeT HANHUYUS JCKIIMOHHOW ayJUTOPHUH, OCHA-
IICHHOW MYJIbTUMEIUUHBIM 000pyIOBaHHEM, U YU4eOHONH XMMHUYECKOW J1abopaTo-
pun.

OcHaienue y4ueOHOU nabopaTtopuu: CIIPaBOYHBIE MaTepuasbl,
METOIMYECKHUE YKa3aHUS, BBITSHKHBIE CHUCTEMBI, CYIIMJIBHBINA MIKad, XuMUYECKas
nocyna, peaktuBbl. OOopymoBaHue: ra3oBble Xpomartorpadbl C IUIAMEHHO —
WOHU3AIUOHHBIM JETEKTOPOM W JETEKTOpOM Mo TerionpoBoaHocTr, UK-Dypre
cuektpodoromerp Vertex 70 ¢ mpucTaBKOW KOMOHMHAITMOHHOTO pPacCEHBAaHMS
RAM I, UK-®Dypee crnektpometp Spekctrum BX (Perkin Elmer), nBysiydeBoii


http://e.lanbook.com/
http://www.studentlibrary.ru/
http://znanium.com/
http://www.nelbook.ru/

ckaHupyroomuii cnekrpoporomerp Y®d\Bumumoro mmanozona Cintra 5 (JBC
Scientific equipment).



[Ipunoxenue 1

MUHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKOM ®EJEPALIMNA

denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEIIbHOE YUPEKICHHE
BBICIIEr0 00pa30BaHuUs

«/lanbHeBOCTOUYHBIN (heaepabHbIH YHUBEPCUTET)
(AB®DY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOIMYECKOE OBECHHEYEHUE CAMOCTOSITEJIbHON
PABOTbBI OBYYAIOLHINXCHA
1o JucunIuvinie «Oprannyeckas XuMmsi»
Hanpasienune nmoarorosku 18.03.01 Xumuueckasi TeXHOJI0T sl
npoduins «TexHoIoruss XUMUYECKUX U HedTenepepadaThIBaIOIIUX ITPOU3BOJICTBY
dopma NOATrOTOBKH OYHAS

BaaauBocToK
2020



Ilnan-rpauk BbINOJHEHHSA CAMOCTOATEIbHON PadOThI 110 JUCUHMILINHE

Ne Jara/cpoxn Bua camocrositenn- | IlpumepHbie ®opMa KOHTPOJIA
BBINOJIHEH NS, HOii padoThI HOPMBbI BpeMe-
n/n Hemeas HM HA BBIINOJI-
HeHHe, Yyac
Nzyuenne onpene- 8 Pabora Ha mpakTuye-
JICHHOM TEMBI 110 TUIa- CKHUX 3aHSATHUSIX
1 1-2 Hy.
2 3 Brimonnenue nomari- 7 BrimonHenHast noMar-
HETOo 3aJaHus Hssl paboTa.
Odopmiienue otuera 7 OdopmiieHHBIN OTUET
3 4 1o JabopaTtopHoi pa- 1o 1abopaTopHOH pa-
oore. oore.
N3yuenue onpene- 7 Pabora Ha npakTuye-
4 56 JICHHOH TEMBI TI0 TUIa- CKUX 3aHSTHSIX.
HY.
5 7 Brimonnenue momari- 7 BrimosHenHass nomari-
HETO 3aJ]aHusl. HsIst paboTa.
Odopmiienue oTyera 7 OdopmiieHHBIN OTYET
6 8 1o 1abopaTopHOH pa- 1o 1abopaTopHOH pa-
6ore. oore.
N3yuyenue onpene- 7 PaboTa Ha mpakTuye-
! 9-10 JICHHOW TeMBI 1O I1J1a- CKUX 3aHATHUSX.
HY.
8 11 Bremoaxenue gomMar- 7 BreimoanenHas momari-
HEro 3aaHusl. HsIsl paboTa.
Odopmnenue otuera 7 OdopmaeHHBIN OTYET
9 12 1o n1abopaTtopHoi pa- 1o 1abopaTopHOH pa-
oore. oore.
N3yuyenue onpene- 7 PaboTa Ha nmpakTuye-
10 13-14 JICHHOW TEMBI 1O I1J1a- CKUX 3aHATHUSX.
HY.
11 15 Boinonnenue nomari- 2 BrinosinenHas jomarni-
HETo 3aJaHusl. Hsis paboTa.
Odopmienue oTyera 7 OdopmiieHHBIN OTYET
12 16 o n1abopaTtopHoi pa- 1o n1abopaTopHOH pa-
oore. oore.
N3ydenue onpene- 7 Pabora Ha npaktuye-
13 17 JICHHOW TEMBI 1O I1J1a- CKUX 3aHATHUSX.
HY.
Odopmiienue otuera 7 OdopmieHHbIit OTYET
14 17 1o 1abopaTopHOii pa- 1o jJabopaTopHOii pa-
bore. ooTe.
15 18 [ToaroroBka k 3K3a- 45 DK3aMeH

MEHY




TpeboBaHusi K MNpenCTAaBICHUIO U O(DOPMIIEHUIO PE3yJIbTaTOB CAMOCTOS-
TENbHOW pabOThl; KPUTEPUU OLEHKU BBIMOIHEHHUS CAMOCTOSTEIbHON KpUTEPUU
OLICHKU BBIIIOJHEHUS] CAMOCTOSITENIbHOW pabOThl HAXOASTCS B COOTBETCTBUHU C
[Tpukazom Ne 12-13-850 ot 12.05.2018 r. O0 yrBepxkaenuu llonoxenus o ponmax
OLICHOYHBIX CPEACTB 00pa30BaTEIbHBIX MPOrPaMM BbICIIETO 00pa30BaHUsA — IMPO-
rpamMmM OakanaBpuara, CieuainuTeTa, Maructparypsl JIBOY.

XapaKkTepuCTHKA 3aJaHUH IS CAMOCTOATEIbHOI padoThl CTYACHTOB H
MeETOAUYECKHE PEKOMEHIAUH 110 UX BHINOJTHEHHUIO

Tema 1. U30mMepusi 1 HOMEHKJIATYPA OPraHUYECKHX COeIMHEHM I

IIpu paccMOTpeHUM 3TOM TEMBI OCHOBHOE BHUMAaHUE YACINUTh pa3ieiaMm:

1. Bunbl uzomepun (CTpyKTypHasi U IPOCTPAHCTBEHHAs ).

2.  Homenknatypa  cucrematuueckas  (MIOITAK),  panumonanbHas,
TPUBUAJIbHAS, 3aMEHUTEIbHAS.

CrnenyeT ycBOUTh OCHOBHBIE MTOHATHUSA:

CmpyxkmypHule uzomepsbt — 3TO COEAUHEHHUSI, KOTOPbIE UMEIOT OJUH U TOT K€
KaueCTBEHHbII M KOJMYECTBEHHBIM COCTaB, HO pa3JIMYHOE CTPOCHHUE W
OTIMYAIONINECS N0 (PU3NYECKUM U XUMUYECKUM CBOWCTBaM. Hanpumep: 6ymen u
YUKI00ymaw, 5mManon U OUMemuaiossill dQup, nponuH U NPonaoueH, nponaHoeasl
Kucioma u memuiayemam.

IIpocmpancmeennvie uzomepvl Ui Cmepeousomepvl - ITO COCIUHECHMS,
KOTOpBIE UMEIOT OAMH U TOT K€ KaYECTBEHHBIM M KOJIMYECTBEHHBII COCTaB, OJJHO U
TO )€ CTPOCHHE, HO OTJINYAIOLIUECS PACIIOIOKEHUEM aTOMOB WJIM I'PYIII aTOMOB
B mpoctpaHcTBe.  OCHOBHBIE  BHABI  IIPOCTPAHCTBEHHOM  HM30MEPHH:
reoMeTpuyeckas, ontudeckas, KoHpopmanuonHas. Hanpumep: yuc- u mpauc 2-
Oymenvl, Yuc- u mpanc OUMemuIYyuUKIonpOnaHbl.

Acummempuueckuii amom yaiepooa — aTOM YIJIEpOJia, COEAMHEHHBIM ¢
YETBIPHMS Pa3IUYHBIMU 3AMECTUTEIISIMH.

OcHogHble NpuHYUnvl NOCMPOEHUS HA36AHUS COEOUHEHUN NO PA3TUYHbIM
HOMEHKAAMYPaM:

Cumemamuueckas Homenknamypa: BbIOWpaeTcs camas JJUHHAs LEllb,
HYMEpPYETCS C YYETOM pPaCHOJIOKEHHMSI M CTapIIMHCTBA 3aMECTUTENECH, HaIudMsl
KpaTHBIX CBSI3EH; MEpeurciIeHre 3aMecTUTeNell HUAeT Mo ai(aBUTy; OCHOBA
(KONM4eCTBO aTOMOB YTJIEPO/ia B LIENH) AA€TCs OJUH pas3.

Payuonanvnas nomenknamypa: BBIOUPAIOT NPOCTEHIIMN IMPEACTABUTEIND
TOMOJIOTMYECKOr0 psAJia JAHHOIO Kjacca COEIMHEHUN (3TO OCHOBA), U YKa3bIBAIOT
KAKH€ 3aMECTUTENIM CBSA3aHBI C 9TOM OCHOBOMW; MEPEUYHUCICHUE 3aMECTUTENEH MUIET
110 MEpE UX YCI0KHEHUS.



R,S-HOMeHK/IaTypa ONTHYECKUX H30OMEPOB, Z,E-nomenknatypa
r€OMETPUUECKUX H30MEPOB.
BblyunTh Ha3BaHUs paJMKaiOB U TaOIMIy CTAPIIMHCTBA 3aMECTUTENEH.

Ilpumepwt 3a0anuii:

1. Kakne w3 mMepedyuCIICHHBIX BEIICCTB SBJSIOTCS MEKKIACCOBBIMH
n3omepamu?

a) 1-Oytanos u AUATUIOBBIN 3pup  6) 2-OyTuH u 1,3- Oyranuen

B) 2-OyTuH u 1-0yTeH r) OyTaH U HUKJIOOyTaH

2. Kakue U3 mepeuncieHHbIX HUKE BUIOB U30MEPHH (TIOTIAPHO) OTHOCSTCS K
CTPYKTYPHOU U30MepHUu?

a) u30Mepusi  YIJIEPOJHOTO  CKeJeTa W H30MEpHs  TOJIOKEHUS
(GYHKITMOHATBHON TPYIIITHI

0) u3OMepHs MOJIOKEHUSI KPATHOM CBSI3U U MEXKKJIACCOBast U30MEPUS

B) HM30MEpUS MMOJIOKEHUS KPATHOM CBSI3M M ONTHYCCKAs HM30MEpHs

I') WU30MEpHs YIIEPOJHOrO CKeJieTa U TeOMETPUIECKass H30MEepus

3. Kakue u3 mepedrclICHHBIX BEIICCTB SABJIAOTCA u3omepamu? K kakomy
BUJTY H30MEPUU OTHOCSITCSI 3TH U30MEPHI?

a) 3-METWIINEHTaH U 2,3-TuMeTUIOyTaH

0) rekcaH u 2,2-TUMETWIOyTaH

B) M3OIEHTaH U 3-METHJINECHTaH

I') OKTaH U IUKIOOKTaH

4. Kakue BUIBI U30MEPUM XapaKTEPHBbI U CKOJIBKO ONTHYECKUX HM30MEPOB
cymiecTByet mis 2,3,4,5-TeTparuipoKCUIieHTaHam s ?

KoHTposibHbIE BONIPOCHI

1. Kakue BUIbI H30MEPUU CYLIECTBYIOT?

2. K kakomy BUJly U30MEPUU OTHOCUTCSI MEKKIIACCOBAs U30MEPHUsi?

3. CoenuHeHHs] KaKuX KJIAcCOB SIBJISIIOTCS MEXKJIACCOBBIMU HM30MEpaMu
kap6oHoBbIX kuciaot? Keronos? HenpenenbHbIx ciupToB?

4. Kak mepeuucnsrorcsl 3aMEeCTUTEIN B CUCTEMAaTUYECKOM U palMoHaIbHON
HOMEHKJIaTypax?

5. CKOJIBKO ONTHYECKHX H30MEPOB CYIIECTBYET JJISI COEAUHEHHUS C OJHUM
acuMMeTpuueckuM atroMoM yriepoaa? JIBymsa? Tpemsa?

3aganus 1JIs CaMOCTOSITEJILHOIO PeleHUst
1. Hamwucartp Bce n3zomepsl coctaBa C7Hie, CsHi2, CeHio, CsH120, CsHio0,
CsH100o.



2.  CKOJIBKO ONTUYECKUX H30MEPOB CYIIECTBYET msa: a) 2-Opom-3-
xsopOyTaHais, 0) 3-TUAPOKCUOYTaHOBOM KHUCIOTHI, B) 2-THIPOKCU-3- METUII-O-
OKCO-4-XJIOpIIEHTAaHOBOM KUCIIOTHI.

3. Hanwucarbs CTpyKTypHYIO (OpMYITY METUIITHUANPONMIN300YTHUIMETAaHA
Y Ha3BaTh €ro MO CUCTEMATUYECKON HOMEHKJIATYpe.

4. Hamwucate cTpykTypHYyI Gopmyly 2-MeTwiI-3-u3onponui-l-nenteH-4-
WH ¥ Ha3BaTh 3TO COEJIMHEHHUE MO pallMOHAIBLHOW HOMEHKIIATYpE.

5. H300pa3uth 11000 allkaH C Pa3BETBICHHBIM YTIJIEPOIAHBIM CKEIETOM.
VYka3aTh B HEM MEPBUYHbBIC, BTOPUYHBIC U T.J. aTOMBI yTJIEPO/Ia.

6. H3o0pa3uth Bce M30MEpHI T'€NTaHa U HA3BaTh UX IO PALMOHAIBHON M
CUCTEMaTHYECKON HOMEHKIIaTypaM.

/. W300pa3uth Bce M30MEphI OKTaHA, COJEp)KAIME YETBEPTUYHBIE aTOMBI
yraepoaa. Ha3zpath ux mo panmoHalibHON HOMEHKJIATYpeE.

8. Jlatb ompeneneHue MOHATUIO «paguKal» B HOMEHKIaType. Pagukaibl
NEepPBUYHBIE, BTOPUYHBIC U TPETUYHBIC. MOXKET JIK ObITh paJIMKal YeTBEPTUUHBIM ?

9. Hamnwmcarp 1 Ha3BaTh BCe pajvKaibl MIporaHa, OyTaHa v MeHTaHa.

10. Hamucatb u Ha3BaTh paguKalibl BCEX YIVIEBOJOPOJOB, HMEIOIINE
crienuanbHble Ha3BaHUs (BUHWII, OCH3WII, ajlIii, MPONaprui U T.1.).

11. Papukanbl nepBUYHBIC, BTOPUUHBIE U TpeTUYHBIE. M300pa3uth m000i u3
paJNKaIoB U Ha3BaTh €ro.

12. M3oOpa3uTh Bce paauKalbl TOIYOJIa U HA3BaTh UX.

13. Hamucatp Bce u30Mepbl JIO0OTO YIJIEBOJOpPOAA M Ha3BaTh IO JBYM
HOMeHKIatypaMm. Hampumep, yrimeBogopoa coctaBa CsHip (asnikensl u
nukiioankanbl), CsHg (ankunsl u quenst), CgHig (apenst).

14. TIlo nazBanuto (MIOITAK wim paunoHanbHOMY) HamucaTh CTPYKTYPHYIO
dopmyny u Ha3BaTh IO Jpyrod HOMEHKimarype. Hampumep: wu300pa3uTh
CTPYKTYPHYIO (hOpMYITy HECUMM.BUHUIATHHWIATUIICHA U HAa3BaTh 9TO COCIMHEHUE
0 CHCTEeMaTHYCCKOW HOMEHKJIAType; WM H300pa3uth CTPyKTypHYyIO 2,4.4,5-
TEeTpaMETUJITENTaHA U Ha3BaTh M0 PAllMOHAIILHON HOMEHKIAType.

Tema 2. Crioco0bI noJIydyeHusI U XUMHYECKHE CBOMCTBA YIJI€eBOJ0PO10B

[Ipu paccMoTpeHUU 3TOI TEMbl OCHOBHOE BHUMAaHUE yIEIUTh pa3/iesiaMm:

1. Tubpuan3zaius aToOMOB YIJIepo/ia B allkaHaX, aIKEHAX, aIKNHAX U apeHaXx.

2. CtpoeHue yriaeBoA0poa0B (G- U T- CBSI3H).

3. [Nonmy4enwue yrieBogopoA0B B MPOMBIIIJIEHHOCTH U B TA0OPATOPHH.

4. OCHOBHbBIE pEaklMM alKaHOB (paguKaJbHOE 3aMEIlECHHE), aJKEHOB
(anekTpoPuIbHOE TPUCOCAMHEHUE, OKUCICHHUE, NOJIMMEpHU3alusi), aJIKUHOB
(mpucoenuHEeHWE, 3aMElIeHUWE BOJOpPOJAa MpH TOWHOW  CBSI3U), ApPEHOB
(anekTpoPuIIbHOE 3aMENIEHUE B KOJIbLIE, pEaKIIMU OOKOBBIX IIENEl).



IIpumepwvr 3a0anui:

1. Kaxkune peakuum xapakTepHbl I AJIKAHOB?

a) 3aMmelieHuss 0) U30MepHU3aluKi  B) MPUCOCTUHEHUS T )MOJIUMEPU3AIU

2. B Kakux yclOBHSX MPOTEKAET PEAKIUS XJIOPUPOBAHUS METAHA?

a)IIpH OCBEIICHUU ©) MpU HarpeBaHUM B)IIPU KOMHATHOM TeMmIiepaType

I') IPU KOMHATHOM TeMneparype B MPUCYTCTBUU BOAbI

3. Kakue BemiecTBa mosiydyaroTcsl MpU HAarpeBaHUU CMECU OpOMdITaHa U
OpoMMeTaHa ¢ METaNIMYECKUM HaTpueM ?

a) OyTaH, TIpomaH, 3TaH U OpoMuz HaTpust ©) OyTaH, MpoOIaH U 3TaH B)

OyTaH M 3TaH T) IEHTaH U OPOMUJ HATPHUS

4. Kakue peakunu XxapakTepHbI 1JIsl aIKEHOB?

a) MPUCOEMHEHMS], MOJIUMEPHU3aUU  0) MPUCOECTUHEHUSI, OKUCIECHUS

B) 3aMEIEHUs, MOJIMKOHEHCAMU T) MOJMKOHJICHCALIUU, Pa3JI0KEeHUs

5. Kakwue BemecTBa mory4aroTcs mpu BzaumozencTeun 1,3-0yTtaauena c 1
MOJIh Opoma?

a) 3,4-nubpom-1-06yren u 1,4-mubpom-2-0yteH  0) nmpeumyiiecTBeHHO 1,4-
nubpom-2-0yten  B) cmech 3,4-nuOpomOyTana u 1,4-nubpom-1-Oyrena

r) cmech 1,4-mubpombyrana u 1,2-nubpom-1-0yrena

6. B kakux ycloBUsAX alleTUIEH pearupyeT ¢ BOJIOM?

a) IPH HarpeBaHUU B KUCJIOH cpefe B mpucyrceTBuu coiieit prytu (1)

0) mpu HarpeBaHuMU C pPa30aBICHHOW CEPHOM KHUCIOTOW B MPUCYTCTBUU
cyibdata prytu (11)

B) TIpW HArpEeBaHHUM B KUCIIOU Cpejie

I') aleTWICH C BOJOI HEe pearupyet

7. C KakMMH BEIIECTBAMU pearupyer ToayoJi?

a) c OpoMoM 0e3 KaTaausaTopa Ipu OCBEICHUH

0) ¢ XJIOpOM TIpH HarpeBaHUU B MPUCYTCTBUH Xjopuaa xenesa (I111)

B) C BOJOPOJOM IPU KOMHATHOM TeMIiepaType u 0e3 KaTtaauzaropa

r) ¢ OpoMoM mpu KOMHATHOHM Temmeparype u 06e3 KaTanu3aTopa

8. C xakuMu BEIIeCTBAMU pearupyet 0eH301?

a) C XJIOpOM IIpU HarpeBaHHUU 0) ¢ XJOpOM TIpU HarpeBaHUU B
MPUCYTCTBUU XJIOPHUJIA AIIOMUHUS B) C IEPMAHTAaHATOM KaJlds B KUCIION cpefie

r) ¢ OpoMOM IIpU KOMHATHOHN TemIepaType

KoHTpoabHBIE BONIPOCHI

1. T'uOpuan3anus aToMOB YTJIepo/ia B alkaHaxX, aIKeHaX, aTKMHAX U JTUCHAX ?
2. Kakue peakunu XapakTepHbI JJIsl aJIKaHOB, aJIKEHOB, aJTKWUHOB U apEHOB?
3. Kakue ankaHsbl JTyyliie He moxy4yaTh peakiuei Biopua?



4. Cdopmynupyiite mpaBuiio 3aifiieBa  (OTIICIUICHHUE BOABI WU
raJIor€HOBOJ0POJIOB), IIPABUIIO MapkoBHUKOBa ( PHUCOETMHEHNE
HECHUMMETPUYHBIX PEareHTOB K KPATHOH CBS3M).

5. Kak nosiy4nTh roMOJIOTH alleTUIICHA U3 alleTHIIeHa?

6. [louemy nnsa OeH3zosia Oojee XapakTEpPHBbl PEAKIMU 3aMElIeHUs, a HE
MIPUCOETUHEHHUS ?

3agaHus 15 CAMOCTOATEIbHOT0 pelleHust

1. TonyuuTs OyTaH U3 JOOBIX OPraHUYECKUX COEAMHEHHH, coaepxaimx 2,
3,4 u 5 atoMoB yriepoja (4 peakiun).

2. lonyunts 2,3-nuMeTnnOyTaH U3 JIOOBIX OPraHUYECKUX COEAMHEHHI,
coaepxkamux 3,4,6 u 7 atoMoB yriepoja (4 peakiun).

3. U3 Oyrana nonyuuTh u300yTuiieH (0€3 peakiuu JeruapupoBaHusl).

4. U3 1-6yTeHa nonyduth 2-OyTeH.

5. Jlns mpomana HamucaTh peakiuio HUTpoBaHHs 1o KoHoBaJioBYy u B
napoBoi ¢ase.

6. U3 nponana nonyuuts 2-Opommpornad u 1-OpommnponaH.

7. Kakue mnoGouyHble NPOAYKTHI OOpPa3yrOTCS MPHU CYIb()OXIOPUPOBAHUU
nponaHa?

8. Hamumcatp peakuuio noimMepusanuu n300yTUICHA.

9. Kakue mpoyKThl MOXHO MOJTYYUTh IPU OKUCIICHUH 2-0yTeHa pa3HbIMU

10.6bu1 MOTYyYeH UCXOHBIN TTOJIUMED?

11.oxucnurenssmu? Ykazath yCIOBHs MPOBEIACHUS PEAKIIUU.

12. Kakue npomykTsl 00pa3yroTcsl MpU OKUCICHUU CUMM.TETPAdTUIITHIICHA
Pa3TUYHBIMUA OKUCITUTEISIMU ?

13. Ilpu OKHUCIEHHHM KAKOTO aJKeHa MOJIyYEHBI: a) JIBE€ MOJIEKYJIbl YKCYCHOM
KHUCIIOTHI, 0) 1Be MOJIEKYJIbI alleTOHA, B) alle€TOH M YKCYCHasl KUCI0Ta?

14. byzner nu 001aaaTh ONTUYECKON aKTUBHOCTBIO MPOJIYKT OKUCIICHHS ITUC-
2-0yTeHa MepMaHTaHaTOM KaJlis B HEUTpaIbHOU cpesie?

15. TIlonyuuth 2,5-AUMETWITEKCAH W3 JIIOOBIX OPraHUYECKHUX COCIMHCHMIA,
coaepxamux 4,5,8 n 9 atoMoB yriepoza (4 peakiun).

16. Kakue 13 mepeyucieHHbIX aTKaHOB MOKHO TOJy4yaTh peaknuen Bropra:
W30IICHTaH, 2,5-TUMETUITeKCaH, HEOIIeHTaH, OyTaH, 2,2-TUMeTUI0yTaH?

17. V3 neHTaHa MNOIy4YUTHh U3OMPEH.

18. Ilpu o30HHMpoOBaHWM mMoNMMepa ObUT TMOMy4deH OyTanmuanb. M3 kakoro
MoHoMepa Hanucats peakuuio nonuMmepusanuu 1,3-0yranreHa.

19. Kakue mpoaykThl MOTYT OBITh TOJNYyYEHBI MpU B3aumojnerictBum 1,3-
neHraauena ¢ 1 Moab 6poma? YkaszaTh yCIOBUS TPOBEACHUS PEAKIUU.

20. N306pa3uTh MPOAYKTHI MUKJIOIUMEpU3ann u3onpeHa. Hazpath ux.



21. U3 kapOuja kanpuus Noxy4uTsh 2-0yTHH, 1-0yTHH, 3-IEHTHH.

22. I3 nponuHa NOJIy4uTh: a) IPOMAaHOH, 0) MpoNaHab.

23. Ha3zBaTh IpOJyKT, KOTOPBIN MOJIYYUTCS IPU B3aUMOJICUCTBUH U30IPEHA C
alEeTWICHIUKApOOHOBOM KHUCIOTOM. VYkazarb JueH u aueHopuin. Kakwue
COCMHEHMsSI MOTYT BBICTYNATh B POJIU IM€HA U AueHO(MIa?

24. K nponuHy npucOeauHUTh 2 MOJIb XJopoBoaopoaa. [IpoaykT Ha3BaTh u
OOBSICHUTh, KaK WIET NpHCOeANHEHHE (TOKa3aTh JCWCTBHUE DJICKTPOHHBIX
3¢ eKkToB).

25. Kak MOXHO pa3iuuyuTh MNOpPONUH, mnponeH u mnpoman? Hanwucarsb
Ka4eCTBEHHBIC PEaKIInH.

26. Kak MOXHO pa3nuuuTh |-eHTHH U 2-TIeHTWH. HamucaTth KayecTBEHHBIE
peaxIum.

27. Haucatp  peakuuio  B3auMoAeWcTBUA  |,3-IMKIIONIEHTaauMeHa  C
MaJICHHOBBIM aHTHIIPUIOM. YKa3aTh YCIOBHSI POBEICHUS PEAKIIHH.

28. Hanucatp peaknuio 2-xyop-1,3-0ytaauena ¢ nponeHaieMm. Bo3mMoxHo iu
o0Opa3oBaHHEe CTPYKTYPHBIX H30MEPOB B JaHHOU peakmuu? Ha3BaTh STH MPOTYKTHI.

29. Hanucate  peaknuto  unsca-Anpaepa s 1,3-rekcaaweHa U
TeTparaHodTHiIeHa. [IpoayKT peakiuu Ha3BaTh.

30. M300pa3uTh yCTOWUMBYIO KOH(MOPMAIMIO TPOAYKTa MPUCOCTUHEHUS
OpomMa K LIUKJIOTeKCEHY.

31. U3 nponeHa noay4uth 1-MeTHI-2,2-ANXIOPIHUKIONPOTIEH.

32. llonyuuts 4-metun-l-mukiorekced. OOpaboTaTh ero OpOMHONM BOJOM.
J1J1st MOTy4eHHOT0 MPOAYKTa N300pa3uTh HauboJee yCTONYNBYIO KOH(OPMAIHIO.

33. Kakoil m3oMep MOIydHuTCsl TPU B3aUMOJCUCTBUH: 1) IHKIONMpOIEHA C
OpoMoM, 2) ipy OKUCJICHUH ITUKIIONIpOTieHa 1o Baruepy.

34. N300pa3uth KOHGOPMAITUOHHYIO (OPMYJITY ITUC- U TPaHC-IACKAJIUHOB.

35. Hanucatp peakiuio NpuCcOeIUHEHUS OpoMa K METHIIITUKIIOOyTaHy.

36. ITomyuuTs HMUKIOMPOIIaH, UKIO0YTaH, MUKIONEHTAH W ITUKIOTEKCAaH U3
JTH0OBIX OPraHUYECKUX COCTUHEHHH ( IO JIBE PEAKIMU [Tl KaKI0TO COSTUHEHHUS).

37. U3 xapOuia Kanblys MOIYIUTh M-XJIOpOCH30JICYIb()OKUCITIOTY.

38. Kakne u3 mnepeuuciIeHHbIX COEIUHEHUH MpOSBISAIOT apoMaTHYECKHE
cBOiCTBa: HaTATWH, IIUKIOTEKCAANEH, (PypaH, IIMKIOMPOIICH.

39. U300pa3uTh 1 HA3BaTh BCe M30Mephl apeHoB cocTtaBa CoHio.

40. Ucxons u3 OeH3oja, MOIYYUTh BCE M30MEpPHbIE HUTPOTONyoIsbl. Kakue
KaTaau3aToOPhl UCIIOJIB3YIOTCS B OTUX PEAKIIHIX?

41. Hanucath peakuuio OpOMHUpPOBAaHHS HJTHIOEH30Ja: a) B MPUCYTCTBUU
XJIopuja xene3a, 0) Ipu HarpeBaHUH.

42. Harucath Bce HW30MEPHI, KOTOpHIE IMOJydYaTcs Mpu OpOMHUPOBAHUH M-
XJIOPTOJTYOJia B PA3IMYHBIX YCIOBUSX.



43. I3 OeH30la TOJYYUTh CTHUPOJ UM HAmUCaTh [JIsi HEr0 PeaKIuio
MOJINMEPU3ALIHH.

44. Kakue mpoayKThl MOJYYarOTCAd NPU OKHUCIEHHWU TOJyoja, KymoJa, M-
KCHJI0JI1a?

45. K npoaykTy peakiuu H30MpeHa C 2-O0yT€HOM MPUCOEIUHUTH OpOM.
N3006pa3uth Haubosee ycTONYMBYIO KOH(POPMALIKIO MOTYYEHHOTO IPOIYKTA.

46. o-MeTminponmiOeH307 HarpeTh B MNPUCYTCTBUU IE€pMaHraHaTa Kajus.
[lony4yeHHslii TPOAYKT 0O0pabOTaTh CMEChIO a30THOM M CEPHOM KHCIOT.
N300pa3uth Bce oOpasyromuecs: IpoayKThl U Ha3BaTh HUX.

Tema 3. Kucaopoaconep:kammue OpraHn4ecKue coeInHeHUs

[Ipu paccMOTpeHHH 3TOM TEMbl OCHOBHOE BHUMAHUE yIETUTh Pa3eiiaMm:

1. Crpoenue GyHKIMOHANBHBIX TPYII U MOJISPU3ALUIO CBSI3EM B MOJIEKyIax
CIUPTOB, KAPOOHMIBHBIX COETUHEHUH, KapOOHOBBIX KHCIIOT.

2. Tumbl peakiuii, KOTOpbIE XapaKTEPHBI ISl 3TUX KIACCOB COSTUHEHUH.

3. Cnoco6bl cMHTE3a CIUPTOB, KAPOOHUIBHBIX COCTMHEHUIA.

3aganus 1JIs CaMOCTOSITEJILHOTO PeleHUsl

1. U3 nponiena nony4uTh: a) 1-npomnanod, 6) 2-mponaHoi, B) 2-mporeH-1-o1.

2. U3 nponieHa nojqy4uTh IIIUIIEPUH.

3. U3 aTaHa nony4yuTh 3TUIICHIJIMKOIb IBYMS CIIOCOOAMHU.

4. lns 1-OyraHona HamMcaTh peaklUid C OpPOMOBOAOPOJOM,  HATPHUEM,
TUIPOKCUIOM HATPUSI.

5. CpaBHUTH KHUCJIOTHBIC CBOWCTBa: a) ¢eHoaa, M-MeTwipeHonma W M-
HUTpodeHosa, 0) M- U T-HUTPOPEHOIIOB.

6. CpaBHUTh KHCIIOTHBIE CBOMCTBA OYTHJIOBOTO, BTOP.OYTHJIOBOTO U
TPET.OyTUIIOBOTO CITUPTOB.

/. CpaBHUTH KHCJIOTHBIE CBOMCTBA dTaHONA M dTWiEHTHKoIA. [logTBepauTh
BBIBOJI YPABHEHUSMHU PEAKIIUNA.

8. 3 meTaHa moiay4nuTh M-METUI(EHOIL.

9. Kakne mpoayKThl MONY4YalOTCA MPU BHYTPUMOJEKYISIPHON JETHUIpATAIINH
a) 3-merun-3-penun-2-OytaHona, 0) wnuKIoOnponuiakapouHona. IM300pa3uth
MEXaHHU3M PEaKInu.

10. Hammcatp peakiuu 3(3-trunpoxcu-4ruapokcumeTmidenrn)-1,2-
nponasauoyia c¢: a) OpoMHOM BOAOW, O) THAPOKCHIOM HATpus, B) HaTpUEM
METaJUIMYECKUM, T) TUAPOKCUIOM MEJH, ) XJIOPHBIM KEIC30M.

11. Kakue 3upsl nojgydarcsi, €ciidi CMECh METAaHOJIA U ATAaHOJa HArpeTh B
MPUCYTCTBUU CEpHOU KUCHOTHI? M300pa3uTh MEXaHU3M pPEaKIIUU.



12. Kakue mpoAyKThl MOJYYarOTCA MPHU MEKMOJEKYIAPHON AeTUapaTaliuu
1-nukiorekceHuaKapouHona?

13. C mnoMompl0 KaKUX peakuuid MOXKHO Ppa3IuuuTh (EHON U
IIUKJIOTeKCaHOM, (eHOT 1 OEH3UIOBBIN CIUpT?

14. Kak MOXHO pa3lIWyUTh HTWICHIJIIUKOIb W 3TaHOJ, MpomnaHoi-1 wu
TIIULEPUH?

15. Ha3zBaTh mpOAyKTHI, KOTOpbIE 0Opasyrorcs: 1) mpu B3auMOJEUCTBUU
MUHAKOHA C TETPAAIETATOM CBUHIIA, 2) PU HATPEBAHHUH C CEPHOI KUCIOTOH.

16. Hamucarp peakuuio aeruaparauuu 2-meTui-3-¢penun-2,3-0yrtanauona.
N300pa3nuTh MEXaHW3M NMUHAKOJIMHOBOH MEpPErpymnmupOBKH.

17. C moMoupl0 Kakux peakiui MOKHO pa3inuuTh 1-O0yTaHon, 2-0OyTaHo
U 2-METWI-2-TIPOIAHOIL.

18. Hamucarp peakuuto OpomupoBanus: 1) 2,6-numerundenona, 2) 2,4,6-
TpuMeTHI(heHoma.

19. Hamucarp peakuuto HUTpoBaHus: 1) denona, 2) 4-metundenona.

20. TIpemmoxute crocod CUHTE3a CAJTUIIMIOBOW KHCIIOTHI, CAIUIIMIOBOTO
CTIMPTA, alleTUIICATTUIIIOBOI KUCIIOTHI.

21. Hamwucarbh peakiuuu OKHUCICHMS CleAyroumx cnuprtoB: 1) 3-mermin-1-
OyraHnona, 2) 3-metun-2-Oyranona, 3) 2-MeTwiI-2-0yTaHojia. YKa3aTh peareHThI
JUTSL OKHCIICHUS.

22. Hamucarp peakiuio (eHojla ¢ YKCYCHBIM aHTHAPUIIOM B IIEJIOYHOM
cpene (1o aHanoruu ¢ peakuuen norydeHus heHonopmaibaeruIHbIX CMON).

23. Hcxons u3 MeTaHa MOJYyYUTh STAHTUOJ (3TUIMEpPKAINTAaH).

24. Kakue coequHEHUs MPOSBISIIOT 00Jee KUCIBIE CBOMCTBA CHHUPTHI WIH
tuoibl? [louemy? HanmcaTs ypaBHeHHE peaklinid METAaHTHOJA C MIEJI0YbIO.

25. U3 sTaHTHONA MOJYYUTH TUATUICYIBGU (aHATIOT AUAITHIOBOTO 3(dupa)
U IVMDTUIAUCYTBGU.

26. U3 npomneHa Mmojay4duTh MPOIMAHOH U MPOTaHaIb.

27. VI3 xapOuma KaibIs TOJYYUTh alleTOH.

28. 3 NMKIIOTEKCEHA MOJYyYHUTh IUKIONSHTAHOH.

29. W3 nukIiIoreKcaHoHa MOIYyYUTh [UKIOIEHTAHOH.

30. Hammcate u Ha3Bath Bce m3omepbl coctaBa CgHgO (kapOoHMIBHBEIC
COEIMHEHUSA ).

31. Crnenyromme COEIMHEHHUS PpACHOJOXKUTh B PsI MO  YBEJIUYCHHUIO
AKTUBHOCTH B PEAKIUSX MPUCOCAWHEHHS MO KapOOHWIBHOW TPYIIE: YKCYCHBIH
anplerull, XJOPYKCYCHBIM anpJeruj, MNOpolaHaib, |-XxjopnpomnaHainb, 2-
XJIOPIIPOIIaHANIb, TPUXJIOPYKCYCHBIM albAEru/l, alleTOH, rekcaxyiopaneToH, 1,1,1-
TPUXJIOPAIIETOH.



32. Kakoe U3 yKa3aHHBIX KapOOHWJIBHBIX COEJUHEHUN Oo0Jiee aKTUBHO B
peakuuaX HyKICOPUIbHOIO MPUCOEANHEHUS: HIUKIONEHTAHOH WM JTUATUIKETOH ?
[Touemy?

33. HanwucaTh peakuuio mpornaHais C 3TUJIOBBIM CIHUPTOM (COOTHOILIECHHE
1:2). B xakux yclOBHsIX IPOXOAUT MEpBas CTaIus peaKIiu, B KAKKUX BTOpasi?

34. HanucaTh MeXaHHW3M pEaKIMH METWIITHIKETOHA C OSTUJICHTIUKOJIEM.
JI1s1 KakuXx 1eJIe UCIOJIb3YETCS 3Ta PEaKIus?

35. Jlns UMKIONEHTAaHOHA HAamUcaTh peakiuio ¢ 1,2-3TaHIUTHOJIOM B
kuciou cpene. [Ipoaykr peakiuu nporuapupoBaTh.

36. U3 Genzanpaeruaa noyduTsb TOIyo (3 crocoba).

37. Hanwucarp peakuuio NOponaHoHa ¢ MeTuiamMarHuiiopomuaom. Kakwue
KapOOHUJIbHBIE COEIMHEHHUS JOJKHBI BBICTYNATh B POJU cyOcTpaTa, 4YTOOBI
TIOJTYYUTh NTEPBUYHBIN ¥ BTOPUYHBIN CITUPT?

38. Hamucarp peakiuto a1000r0 KapOOHUIBHOTO COSTUHEHHSI C aMMHUAKOM,
NEePBUYHBIM  aMHUHOM, BTOPHYHBIM aMHUHOM, THAPA3UHOM, 3aMEIICHHBIM
TUAPA3UHOM, THIPOKCHIAMMUHOM (Hampumep: anetoGeHoH ¢ (QEeHWITHApa3HH,
aeton u MetwiamuH).  Kak Ha3biBatoTcss mpoaykThl peakiuu? CKOJIbKO
IPOCTPAHCTBEHHBIX U30MEPOB CYIIECTBYET JJIsSI MPOAYKTOB?

39. OxcuMm nm060ro KapOOHWUJILHOTO COCIMHEHHUS HArpeTh B MPUCYTCTBUH
CEpHOM  KHUCIOTHl  (HampuMmep:  OKCHUM  IIMKJIOT€KCaHOHa,  OyTaHOHa,
METWIM3ONPONMWIKETOHA WM  ATWIIHUKIONeHTUIKeToHa). Kak  HazbiBatoTcs
npoaykThl peakunn? Kak Ha3piBaeTcs 3Ta peakuus?

40. HanmcaTh peakuui0 IUKIOTeKCaHOHa ¢ JauMeTwiamMuHOM. Kak
HA3bIBAETCS MPOJYKT peakuuu?

41. Kakwue npoayKThl OJYYar0TCs IPH OKUCICHUH METHIIOyTaHOHA?

42. Tlpu OKHUCIEHHH KaKOTO KETOHA TIOJY4Y€HBI CJIEAYIOIIME BEIIeCTBA:
TPET.OyTUIIOBBI  COMPT, aleTOH, 2,2-AUMETWINpONaHoBas  KHCIOTa, 2-
METHJINPOINAaHOBAsI KUCJIOTA?

43. 2-MerunnponaHaidb HarpeTb B IIeno4yHo cpeme. M300pa3uth
MexaHu3M peakuuu. Kak Ha3piBaeTcs 3Ta peaxius?

44, HamucaTh peakui0  aldbJ0JbHO-KPOTOHOBOM  KOHJCHCALIMU IS
CIEeAYIOIINX COEAMHEHU: 1) yKCycHOro anpaerujaa, 2) mnpomaHaisi, 3) cMecH
ATaHajs U MPOMUOHOBOrO albAETH/A.

45. benzanpneruJ HarpeTb B MOPUCYTCTBUM Tuapokcuaa Oapus. Kak
Ha3bIBACTCS OTA PEAKIIMS?

46. HanmmcaTh peakuuiO adbAOJBLHO-KPOTOHOBOM  KOHJICHCAIIUU ISt
CIIEYIONINX KapOOHWIBHBIX COCIMHEHUN: aleToHa u OeH3anbpaeruaa, Gypdypoina
Y UMKJIONEHTaHOHA, OCH3albJIerua U IUKIOTE€KCAaHOHA.



47. W3 xapbupa kanblus MOMyyuTh OyTaHOH. [[ns OyraHoHa HamucaTh
PEaKIuIo C IMaHOBOI0poAoM. Kak Ha3bIBaeTCs MPOAYKT PEeaKIiu?

48. 1lpu OKHCIEHMHM KaKOro KETOHAa IOJY4YEHbl TPET.OyTHJIOBBIM CHOUPT U
2,2-TMMETUINPOIIaHoOBasl KUCJI0Ta?

49. @ypdypon (mnam OeH3aIbIETWJ) HArpead B MPUCYTCTBUU IUAHM]I-
annoHa. Kak HaspBaeTcs mponaykT peakuuu? H300pa3uTh MeXaHHU3M OTOM
peaKIum.

50. MHcxons u3 GeH30J1a MOTYUYUTh 0-0€H30XUHOH (IT-O€H30XHUHOH).

51. Hamucarth peakuuo n-6€H30XHHOHA C XJIOPOBOJAOPOIOM.

52. HammcaTh ¥ Ha3BaTh BCE M30MEPHI KHCIOT M CIOXKHBIX dPUPOB 00IIEH
(I)OpMy.]IBI C4H802 u CngOg.

53. OObsicHuTe, MoOYeMy B psay KapOOHOBBIX KHCJIOT HET ra3000pa3HbIX
BemiecTB? [loueMy mepBbie MPENCTAaBUTENH TOMOJIOTHYECKOTO psiga KapOOHOBBIX
KHCJIOT XOPOIIIO paCTBOPHUMEI B BOJIE.

54. PacmoyioXuTh B Sl N0 yBEIWYCHHUIO KHCJIOTHBIX CBONCTB: YKCyCHas
KUCJIOTa, MYypaBbUHAs KHUCIIOTA, XJIOPYKCYCHAash KHCJIOTA W TPUXJIOPYKCyCHas
KHCJIOTA.

55. TMomyuuts 2,2-TUMETHUITPOIAHOBYIO KUCIOTY U3 2-METHIIIIPOIICHA.

56. IlomyuuTh Bce TPOW3BOJAHBIE JIIOOONW KapOOHOBOM KHCIOTHI, yKa3aTh
yCIIOBUS MPOBEACHUS PEAKIUH.

57. W300pa3uTh MEXaHU3M peakIMu ATepuPUKalUd Ha TPUMEpPE pPEeaKinu
OyTaHoJIa ¢ TPOITMOHOBOM KHUCIIOTOM.

58. Hanwmcath peakiuio NpUCOEAUHEHUST OpPOMOBOAOPOJa K aKpPUIIOBOM
kuciote. [TokazaTe nelicTBUE 2IEKTPOHHBIX 3(H(PEKTOB B MOJICKYIIE.

59. Kakas U3 KUCJIOT HposiBIsieT Oojee CUIIbHBIE KUCIOTHBIE CBOWCTBA: M-
HUTPOOEH30iHAss wiK T-HUTpoOeH3oiHas? Iloyemy? OOBSCHUTH, HUCIONB3YS
PE30HAHCHBIE CTPYKTYPHI.

60. Kak MOXHO pa3nuuuTh MypPaBbUHYIO U YKCYCHYIO KUCIOTHI? Hanumure
YPaBHEHUSI pEAKIUN.

61. Ilomyuute aTUNdOpPMHUAT TPEMS CIOCOOAMH.

62. Jlis sTunanerara HaWIIMTE PEAKIHIO CIIOKHO-2(UPHON KOHISHCAIINH.
N300pa3ute MEXaHNU3M 3TOU peaKIiHy.

63. M3 ameroykcycHoro nsdupa MONIY4YUTh OYTaHOH, 2,5-T€KCaHIHOH,
SHTAPHYIO KUCIIOTY.

64. M3  pwdtunoBoro  3dupa  AAWNHUHOBOW  KHUCIOTHI  TOJYYHUTE
[IUKJIOTICHTAaHOH. M3 IIUKJIOMeHTaHOHA TTOJTYIUTE THAPOKCUKHUCIIOTY.

65. Hammcarts cTtpyktypHyto popmymny BemectBa odmieit Gpopmynsr CoHgOp,
€CJIM U3BECTHO, YTO OHO CYIIECTBYET B BUJE JIBYX IMPOCTPAHCTBEHHBIX N30MEPOB,



B3aMMOJICHCTBYET C HATPUEM, a MPHU OKUCICHUH JAaeT OCH30HHYIO U IIABEJIECBYIO
KHCJIOTHI.

66. 13 OeH30MHON KHCIOTHI MOIYyYUTEe OCH30 U AUPEHUII.

67. Coenunenne cocraBa C3HgO», He pearupyeT ¢ MeTaNIMYECKUM
HaTpueM. [Ipu HarpeBaHWM NAHHOTO BEIIECTBA C BOAOW B MPUCYTCTBUHU KUCIOTHI
MOJy4aloT JIBa TMPOAYKTa, OJAMH M3 KOTOPBIX JAeT PEaKIHH «CepeOpsHOro
3epkana». [Ipeanoxxure CTpyKTypy 3TOr0 coeAnHeHus. HamummTe Bce ypaBHEHHS
peaxiuii, Ha30BUTE BCE BEIIECTRA.

68. W3 MalloOHOBOM KHCIIOTHI MOJIYYUTE MACIAHYIO, YKCYCHYIO, SHTAPHYIO U
3-(heHUIIPONEHOBY IO KUCIIOTHI.

69. U3 yKCyCHO# KHCIIOTHI OTYyYUTE METHIAMHUH U STHUIIAMUH.

70. W3 sHTapHOW KHUCIOTHI MOJTYYUTh OPOMCYKIIMHUMHUJ] M BBECTH €TO B
PEaKIHUIO C MPOTIEHOM.

71. W3 aneTriieHa OMyYUTh 2-THIPOKCHIIPOTIAHOBYIO KHUCIIOTY.

72. W3 meraHa, He WCIONB3Ys JIPYTHX OPraHUYECKHX BEIIECTB, MOJTYyYUTH
METHIIOBBIN dPUP 2-TUAPOKCH -2-METHIIIIPOTIAHOBOM KUCIIOTHI.

73. W3 aneroHa MoJIy4HTb 3THIOBBIN 3¢Up 3-THIAPOKCU-3-METUIOYTaHOBOM
KUCJIOTHI.

74, ]Jlns  2-TUAPOKCUIIPONIAHOBOM  KHUCJIOTHI ~ HAMHMCaTh  PEAKIHUI0  C
TUMETHICYIH(GATOM U C METAHOJIOM B KUCJION Cpejie MPU HarpeBaHUH.

75. Kakue mpoJyKThl MOJyYaroTcsl NMpU HarpeBaHUU JIIOOBIX 2-, 3-, 4- u 5-
TUIPOKCUKAPOOHOBBIX KUCIOT?

76. OO6nagaeT 1M ONTHYECKON AKTHMBHOCTHIO 2-XJIOp-3-OpoMOyTaHIHuOBasI
kucnora? CKOJIbKO M30MEPOB CYIIECTBYET ISl 3TOro coenuuenusa? M3o00pa3uth ux
B BUJIE TpoeKuii duiiepa.

/7. Byner nu o0namath ONTUYECKOW aKTUBHOCTHIO MPOJIYKT OKHUCICHUS MO
Baruepy tpanc-OytenanoBoii kuciaoTei? M3o00pa3uth mnpoeknuu HproMena s
UCXOAHOTO M KOHEYHOrO MPOAYKTOB W TMpoekiuio duiiepa mjis KOHEYHOTO
MPOYKTA.

78. CKOJBKO W30MEPOB CYIIECTBYET IS 2,3-TUTHIPOKCUOYTaHIUOBOMN
KUCIOTHl. 1300pa3uTh UX, Ha3BaTh.

79. Byner nu 06anaTh ONTHYECKON aKTUBHOCTHIO TIPOYKT MPUCOCTUHCHHUS
Opoma Kk nuc-Oyrenauano? M300pa3ute npoekiuu HproMeHa mIsI MCXOTHOTO H
KOHEYHOT0 MPOAYKTOB M Mpoekiuio duiepa 1151 KOHEYHOTO MPOIAYKTA.

80. WM3o0pasuts npoeknuto dumepa R-2-ruapokcunponaHOBON KUCTOTHI.

81. W3o00pa3uth JAMHEHHYIO, MUKIMYECKYIO (DOPMBI 000N aTbI0TeKCO3bI
(KeToreKcossl).

82. Tlouemy CBEXEMPUTOTOBICHHBIM PACTBOP TIFOKO3BI HE JAET PEaAKITUU
«cepeOpsiHOTO 3epKaja»?



83. Kakoit aucaxapu SBJISICTCS BOCCTaHABJIMBAIOIUM
(HEeBOCCTaHABIMBAOIINM ) ?

84. Kpaxman u 1e/I003a SABISIIOTCS MNPOAYKTAMU TOJHMKOHACHCAIUU
rioKko3bl. [louemy ux ¢usndeckue cBOMCTBA pa3anyaroTCs?

85. MU3o0pasuth CTpYKTYypHYIO (GOPMYITY TPHALETUIIEITIOIO03HI.

86. Hamucarts peakiuio pud03sl (1€30KCUPUO03bI) ¢ GEHUITHUAPASUHOM.

Tema 4. A3oTcoaep:kaiue OpraHmyecKue coeJNnHeHus

[Ipu paccMoTpeHuun 3TOM TEMbl OCHOBHOE BHUMAaHUE yICIUTh pa3/ieiiaMm:
1. Ctpoenue u noJyisipu3aius CBs3ed B HUTPOTPYIIE, aMUHOTPYIIIIE.

2. Peakuuu, xapakTepHble JJIs HUTPOCOCIUHEHUN HAMHUHOB.

3agaHus AJ1 CAMOCTOATEIbHOI0 pellieHus

1. HariucaTh u Ha3Bath Bce m3omephl coctaBa CsHi1N. Ykazare nepBudHbIe,
BTOPUYHBIC U TPETUYHBIE AMUHBI.

2. Hammucate u Ha3BaTh Bce u3zoMepbl coctaBa CgHiiN (apomaTtmyeckue
aMUHBI). YKa3aTh MEPBUYHbBIC, BTOPUYHBIC U TPETHUHBIC AMHUHBI.

3. Hanucate 1 Ha3BaTh Bce uzoMephl coctaBa C4HoNO,. YkazaTh nepBUUHEIE,
BTOPUYHBIE U TPETUYHBIE HUTPOCOECIUHEHUS.

4. ITosicHUTh, TOYEMY BOAHBIE pAaCTBOPbl AMHUHOB H3MEHSIOT OKpPAacKy
WHJIUKATOPOB?

5. CpaBHUTh OCHOBHOCTH CIEQYIOIIMX BELIECTB: AaAMMHUAK, J3TUJIAMUH,
TUATUIIAMUH U TPUATUIAMUH. MOKHO JJaBaTh JIIOOBIE BEIIECTBA.

6. [lonyunTs mnOponuiaamMuH, CBOOOJHBIM OT TNPUMECH BTOPUYHBIX H
TPETUYHBIX AMUHOB.

7. Ucxons 3 kapOuia Kaublys MOTYYUTh 3-METHIIaHUITUH.

8. Hammucatp peakiuu: a) MeTUJIaMHHA C CEPHOM KHUCIIOTOM, 0) TUATHUIIAMUHA C
dbochopHOI KUCTOTOM.

9. Hamucatp peakiiuio METHJIAMUHA C IIUKJIOTEKCAHOHOM.

10. Hamwmcatp peaknuio AMMETHIAMHHA C IIUKJIOTIEHTAHOHOM.

11. Hamwmcatp peaknuu HUTPOITaHA, 2-HUTPONpPONAHA © 2-METHI-2-
HUTPOMPOIIAHA C THAPOKCHIOM HATPUS.

12. Pasnmenuth cMech HUTPOOECH30/1a M1 HUTPOITAHA.

13. Hammcatp peakuuu |-HUTpomponaHa W 2-HUTPOIMPONAHA C YKCYCHBIM
abJACTHJIOM.

14. Pa3nuuuth HUTPOOEH30J U HUTPOLMKIOIEKCaH.

15. Yro siBnsieTcst 60Jiee CUIIbHBIM OCHOBAHUEM HUTPO- WJIM METUJIAHUINH ?

16. Kaxk paznuunth aHWIWH U OCH3UIaAMUH?

17. W3 aHuinHA NOJYYUTh N-HUTPOAHUIIUH.



18. Hanucats u Ha3BaTh Bce uzomepsl coctaBa C4HgO2N (aMHUHOKUCTOTHI).

19. Tlouemy aMUHOKHCIOTHI MMEIOT BBICOKHE TEMIIEPATyphl IJIABICHUS U
XOPOIIO PacTBOPSIIOTCS B Bozie?

20. W3 xapOuaa KaubLMs NOJYYUTh AMUHOYKCYCHYIO KUCIOTY (TJIULUH).

21. W3 nponeHa noiy4uTh 2-aMUHOOYTaHOBYIO KHCIIOTY.

22. JlokazaTb aMm(OTEpHBIN XapaKTep aMUHOKUCIOT YPABHEHUSIMU PEaKIIHil.

23. TlonayuuTh anaHWITIHIMH 0€3 IPUMECH APYTUX AUNEITHIOB.

24, Kakue  TOpOAyKThl  NOJYYarOTCs  NpU  HArpeBaHuu: a)  2-
AMUHOIIPONTMOHOBOM  KUCJOTHI, ©) 3-aMUHOOYTaHOBOW  KHUCJIOTHI, B) 5-
aAMUHOT€KCAaHOBOMW KHUCIIOTHI?

25. Hcxons u3 2-HUTpOMpONaHa CHHTE3UPOBATH TUU3OTPOTHIIOBBINA d(uUp.

26. Tlonyuuts 1-dpTop-3-x50pOEH30I U3 OCH307a.

27. Vcxons u3 6eH301a MOAyYUuTh OCH3UIUH.

28. Hcxons u3 6eH3ofa noiayuutsh 1-uoa-3-gropOeH3oi.

29. Hcxons u3 6eH307a MONyIuTh 4-H0oA(EeHWITHAPA3HH.

30. Ucxonas uz Oensona onyuuts 1,3,5-TpubpomMOeH3011.

31. BBecTH B peakIuio a30COUYCTAHHS AHWIWMH W 3-HUTPOAHWINH. BrIOpaTh
a30- U AMa30KOMITOHEHTHI. [[0sSCHUTB.

32. Hcxons uz 0eH30J1a MOTYyUYUTh 4-THAPOKCH-3'-HUTPOA300€H30.

33. C nomourpio XUMHYECKUX peakuuid paznuuuth N,N-TuMeTHIaHWINH U
2,6-TMMETUIIaHUIINH.

34. W3 kakux BELIECTB NOIyYeH 4-MeTokcH-41-1manoazo0eH3o.

35. M3oOpasuth ® Ha3BaTh BCE H3OMEpHBIE a) MeTuiadypaHbl, O)
TUMETHIIUPPOIIBI, B) METUIITHITHO(DEHBI.

36. JlokaszaTh apoMaTHYECKHI XapaKTep mupposa, hpypaHa u THOheHa.

37. Kakoii u3 3TUX reTepoIKIOB 10 CBOMM CBOMCTBaM HambOoJiee 0JIM30K K
oenzony? [louemy?

38. Uro 03HaUaeT TEPMUH «CBEPXaPOMATUUYHOCTHY?

39. Hcnonb3ys pe3oHaHCHBIC CTPYKTYpPBHI, TOSICHUTh B KaKOE IMOJOKEHUE B
ANIpe UAET Peakius dIEKTPOPMIBHOTO 3aMEICHHS B TUPPOJIE.

40. TlosicHuTh, MoueMy QypaH U TUPPOJT anu10GOOHBI.

41. W3 ameroykcycHoro s¢dwupa momyduTsh 2,5-gumertwinnuppon, 2,3,4,5-
TETPaMETUITHO(EH.

42. CpaBHUTH OCHOBHOCTH MUPPOJIA ¥ MTHUPPOJIUIAHA.

43. W3 mmppoiia MONMYYUTh 2-METWIMHPPON (dYepe3 CTaauio 00pa3oBaHHS
MAPPOIIKAIIHS ).

44. Hanwucate peakuuio pypaHa u akpoJjieuHa (MpoIeHas) Mpyu HarpeBaHUU.

45. Hanwucate peakuuto pypaHa ¢ MaJIEMHOBBIM aHTHUAPUJIOM.

46. HamucaTe peakiyio mupposia ¢ METHIMArHUHOPOMHIOM.



47. w3 THOQEeHa MOIYYUTh 2-THOPEHKAPOOHOBYIO KUCIIOTY.

48. Hanumcate W Ha3BaThb  BCE  HM30MEPHbIE  METWUJIIUPHJIMHBI,
JTUMETUIHPUUHBI.

49. OOBICHUTH APOMATUUYECKUI XapaKTep MUPUAUHA.

50. W3 nupuanHa noayyuTh 2-METUINUPUAMH.

51. Hcnone3ys  pe30OHaHCHBIE  CTPYKTYpbl, TOSCHUTb  HalpaBJICHHE
ANEKTPO(UIBHOTO U HYKIEO(PHUIBHOTO 3aMEIIECHUS B TUPUANHE.

52. CpaBHUTH JETKOCTb AIEKTPOPUIBHOTO U HYKICO(DUIHHOTO 3aMEeIIeHUS B
OeH30JIe U TUPUUHE.

53. Hamucath peakiiuu MUpUIMHA C: ) CEPHOU KUCIOTOU, 0) TUIPOKCHUIOM
Kajusi, B) aMUJ0M HaTpHsl.

54. W3 nupuauna nonyuuTb N-okuch nupuauHa. lloscHuth, moyemy wu
anekTpoduibHoe U HykieoduibHOoe 3amelnieHne B N-OKMCH NUpUIMHA UIET B
noJjiokeHue 2 win 4 (pe30HaHCHbBIE CTPYKTYPHI).

55. U3 nupuanHa noiayyuTh 2-HUTPOTTUPUJIKH.

TpedoBaHus K npeacTaBJIeHNI0 U 0pOPMIICHUIO Pe3yJIbTATOB
CaMOCTOSITEJIbHOM PadoThI

Pemenue 3amanuii mpoBOAUTCA CTYACHTAMU WHIUBUIYAIbHO U OLICHUBAETCS
1o MATHOAJUILHON CHCTEME.

['oToBBIE pacueTHBIC 3a7aHuUs MPEACTABISIOTCS B AJIEKTPOHHOU (opme, moa-
TOTOBJICHHBIC KaK TEKCTOBBIC TOKYMEHTHI B peaakTope MSWord.

Pemenue nomKHO BKITIOYATH BCIO MH(OPMAIIMIO IO BBHITOJHEHHIO 3aJJaHUs, B
TOM YHCJIEe, YPaBHEHUS peakluii, rpad Ky, pacueTsl U T. 1.

CTpyKTypHO pelieHue 3aJaHui, KaK TEKCTOBBIN JTOKYMEHT, KOMIUJIEKTYEeTCsS
10 CIICAYIOIIEH CXEME:

TuTynbpHBIA TUCT — 00s3aTeNbHAS KOMIIOHEHTa (TUTYJIBHBIM JIUCT OTYETa
JIOJKEH pa3MeniaThes B o0mieM (aiisne, rae mpeIcTaBieH TEKCT 0TUeTa).

Hcxonubie naHHBIE K BBITTOJHEHHUIO 3aJaHUN — 00s3aTeNbHAs KOMIIOHEHTA
0TYeTa, C HOBOM CTPAHMIIBI, COJIEPKAT YKa3aHUE TEMbI, HOMEpa 3aJIaHus | T.1.).

OcHOBHasT dYacTb — TMOAPOOHOE pelieHne, TPH HEOOXOJUMOCTH C
YpaBHEHUSIMU PEakIui, rpadukaMu u T.1I.

Ogopmnenue.

Heobxonumo oOpaTuTh BHUMaHHWE Ha CICAYIONIHAE ACTEKTHl B OQOpPMIICHUU
paboT:

- Habop TEeKCTa,;

- CTPYKTYypHUpOBaHUE padOThI;



- ojopMieHHE 3arojIoBKOB BCEX BHUAOB (pyOpUK-MOAPYOPHUK-TTYHKTOB-
MOJIMYHKTOB, PUCYHKOB, TaOJIUL, IPUIIOKEHHI);

- odopmileHHE NTEpEeUNCICHH (CITUCKOB ¢ HyMepalue Wil MapKHUPOBKOH );

- ojopmieHue TabauL;

- odopmieHue wutrocTpanuii (rpaduku, pUCyHku, Gororpaduu, CXemsl);

- Habop u opopmieHHE MaTEMaTHUYECKUX BhIpakeHU (popMyin);

- odopmieHHE CIUCKOB JUTepaTyphl (OuOnImorpaduuecKkux ONUCAHUN) U
CCBUJIOK Ha UCTOYHHKH, ITATUPOBAHHUS.

HabGop TekcTa ocyiecTBiasieTcs Ha KOMIbIOTEPE, B COOTBETCTBUU CO CIIENY-
IOLMMHU TPEOOBAHUSIMU:

— Tie4yaTh — Ha OJIHOM CTOpoHE jucTta Oenmoit Oymaru ¢opmara A4 (pazmep
210 Ha 297 MMm.);

—  WHTEpBaJl MEXXCTPOUYHBIN — MOTYTOPHBIA;

— wpudt — Times New Roman;

— pasmep mpudra - 14 nT., B TOM YKCIe B 3arojioBKax (B TabiuIax AOIyc-
kaercs 10-12 nr.);

—  BBIPAaBHHUBAHHUE TEKCTA — 10 IIUPUHEY;

—  TI0JIS CTPaHMIIBI - JeBoe — 25-30 mMm., mpaBoe — 10 MM., BepxHEee U HUKHEE

—20 MM.;

— HyMepalusi CTpaHHI] — B IPaBOM HUKHEM YTy CTPaHHULbI (IJIs CTPAHUIL C
KHIDKHOM OpHeHTaIuein), CKBO3Hasi, OT TUTYJIBHOTO JIUCTA JI0 MOCJIEAHEeN CTpaHu-
1bl, apaOCKUMU 1MdpaMu (MEpBOM CTpAaHULIEH CUMTAETCA TUTYJIBHBIN JUCT, HA KO-
TOPOM HOMEpP HE CTABUTHCS, HA CIEAYIOLIEH CTpaHuIle IpocTaBisieTcs mudpa «2»
UT. 1.).

— PpEeXHUM aBTOMATHYECKOrO IMEPEHOCa CJIOB, 32 MCKIIOYEHHEM TUTYJIHHOTO
JIUCTA U 3aroJIOBKOB BCEX YPOBHEH (IEPEHOC CIOB ISl OTAEIBHOTO ad3ara OJI0KH-
pyetcst cpenctBamu MSWord ¢ nomorsio komanasl «Popmat» — ab3all Ipu BbI-
Oope OMIINU «3aMPETUTh ABTOMATHYECKUIN TTEPEHOC CIIOBY).

Ecnu pucyHok ninu tabnuia pazMenieHsl Ha aucte ¢popmara 6onbiie A4, ux
ClIeyeT YYUTHIBaTh Kak OJHY cTpaHuily. HoMmep cTpaHMIBI B 3THX Cllydasx J0-
MyCKaeTcs He MPOCTABIIATb.

KpuTepuu ouieHKH BBINOJTHEHHSI CAMOCTOSATEIbHON padoThl

Ouenka «OTANYHOY

A) 3amaHue BBIMOJHEHO MOJHOCTHIO.
b) [oxpo6HO omucaHbl Bce EHCTBHS.
B) OTBeThI Ha Ka)KJ10M 3Tare BEPHBHI.
I') I'pamoTHOE OdopmIiieHHE.



Onenka «Xopomio»

A), b) - Te ke, 4T0 U 1ipu o1leHKe «OTIUYHOY.
B) HetouHoCTh B KOHEYHOM 3Tare 3a/1aHusl.
I') I'pamoTHOE OopmIteHHE.

OneHka «Y 10BJIETBOPUTEIBHOY

A), b - Te xe, 4To U nipu o1ieHKe «OTIUYHO.

B) HeTtounocTu B 0TBeTaX HECKOJBKUX ATAIIOB 3aJaHHS.
I') 'pamoTHOE OopmIteHHE.

Ouenka «HeynoBieTBOpUTETBHOY

A) IlporpamMma He BBINOJHEHA MOJTHOCTHIO.
b) OtBeThl HEBEpPHBI HA BCEX ATAlax.

B) HerpamoTtHoe odopmieHue.
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IHacmopt ®OC

Koa u ¢popmyiupoBka Jrtanbl GOpMHUPOBAHUA KOMIIETEHMH
KOMIEeTeHIUH

OIlK-1 3Haer Teoputo cTpoeHHs OpraHndeckux coequHeHuit A.M.

CIIOCOOHOCTBIO M TO- Byrneposa.

TOBHOCTBIO UCIIOJIb30- MexaHu3Mbl OPraHUYECKUX PEAKLIAN.

BaTh OCHOBHBIC 3aKOHBL | yyeer PaccuuThIBATH TEOPETUYECKHE BBIXOIbI PEAKLIUH.

CCTCCTBCHHOHAYTHBIX [Mpe/ckaspiBaTh BO3MOKHBIE HAIIPABIIEHHS PEAKIIUIA.

JUCIUIUINH B TIpodec-

N Bnaneer Meronamu cuHTE3a, OYMCTKU U UACHTU(PUKALIUH OP-
CUOHAIBHOM JIeATEIb-

TaHUYECKUX COECIUHEHMIA.

HOCTH
MeTto1aMu yCTaHOBIIEHUS CTPOEHUS] OPraHUYECKUX
COCIMHEHUM.

OIIK-3 3Haer DNEKTPOHHOE CTPOEHNE OPraHUYECKUX COEANHEHUH,

TOTOBHOCTBIO MCIIOJIb- JNEKTPOHHBIE P PEKTHI.

30BaTh 3HAHUS O CTPO- CBoiicTBa OpraHMYECKUX COEAUHEHUH.

€HUU BEIIECTBA, IPU- MexaHu3Mbl OPraHUYECKUX PEaKIUi.

POJIC XUMUHCCKOU CBA- | Yyeer CHHTE3UpOBATh OPraHUYECKUE COEINHEHUS Pa3JIny-

31 B pa3JIMYHBIX KJI1aC- HBIX KJIACCOB.

CaX XMMHYIECKHUX CO- BbiaensTh, ounmarh ¥ HAeHTHGUIMPOBATH OpraHHye-
CIMHCHHUH JJIA ITOHH- CKHE COETMHEHUA.

MAaHHUS CBOIICTB MaTe-
pHAJIOB U MEXaHU3MA
XUMHUYECKHUX TTPOLIEC-
COB, NMPOTEKAIOIIUX B
OKpY)KarolleM MUpe

Bnaneer HaBpikamu cuHTE3a, OYNCTKH U UACHTU(GUKAIIIHT Op-
TaHUYECKUX COCTUHEHUN.

HaBbikamu nipecka3bIBaHUsI BO3MOKHBIX MEXaHH 3~
MOB MPOTEKAHUSI OPTaHUYECKUX PEAKIIUI B OKpYKa-
IOIIIEM MHUPE.

ITK-19 3Haer Kak crutanupoBaTh XUMHUYECKHI SKCIEPUMEHT TI0
CIIOCOOHOCTBIO TUIAHH- CHHTE3Y Pa3InYHbIX COEIAUHEHUI.

poBath 1 POBOANTH Vmeer [IpoBOAUTE CUHTE3 ¥ AHAIIM3 PA3JIMYHBIX OpPraHuYe-
usndeckue u XuMHYe- CKHMX COEIUHEHUM, OLICHUBATh PE3YIILTAT IPOIEIIaH-
CKHE DKCIIEPUMEHTHI, HOit paGOThI

MPOBOJIUTH 00PabOTKY
WX Pe3yJbTAaTOB H OIIe-
HUBATh MMOTPEITHOCTH,

BBIJIBUTaTh THIIOTE3bI U

Brnageer Metonamu onpeieneHus pa3Iu4yHbIX OpraHUueCKUX
BEIIECTB B MPUPOJHBIX 0OBEKTAX.
Metoaamu onpeeneH s CTPYKTYpbl OpraHMYeCKUX

yCTaHABIIUBATH ITPAHH- COCHUHCHHH.

1Bl KX PUMEHEHHSI,

HOPUMEHSATH METOIbI

MaTeMaTHYeCKOro aHa-

JM3a U MOJIEITUPOBaA-

HUSI, TEOPETHIECKOTO U

3KCIIEPUMEHTATBHOTO

HCCIIeIOBAHUSI

IK-21 3Haer OCHOBHBIE CBOCTBA OPraHUYECKUX COCANHEHHIA.
TOTOBHOCTBIO HCIIOJTb- 3aBHCHMOCTh CBOMCTB OPTaHHYECKHUX COCIMHEHUI OT
30BaTh 3HAHUE CBOWCTB MX CTPOCHHUSL

XUMHYECKUX DIICMCH- OCHOBHBIE METO/IbI CHHTE3a OPTraHMIECKUX COENHE-
TOB, COCIMHEHUI U Ma- HUI.

TCpUAIOB Ha NX OCHOBC | Yyeer [TnaHupoBaTh IKCIIEPUMEHTATIBHBIC UCCIICIOBAHUS HA

JUI PCIICHUS 3aa4

OCHOBE 3HaHHS CBOICTB PAa3INYHBIX COCIUHEHHUMN.




npoheccuoHaIbHON [TonyuaTe 1 UHTEPIIPETUPOBATD M1OJIYYEHHBIE PE3YIIb-
JESITEIbHOCTH TaThI.
Buianeer HaBpikamu 04nCTKH, OTIpeieneHus (PU3UKO-

XUMHYECKHUX CBOMCTB OPraHUYECKUX COCIMHEHUM.
HaBbikamMu yCTaHOBIICHHS CTPYKTYpPbI OpraHHYeCKUX
COCVHEHUH.

Ne Kontponupyemsie Konp! u sramnst OneHouHbIE CpesicTBa

n/m pas3aensl / TeMBI dbopmupoBanus TEKYIIUN IIPOMEXYTOUHAas

JUCIATUTAHBI KOMITCTCHITHIA KOHTPOJIb aTTecTauus

1 Mopyns 1. OIIK-1 3Haer ColecenoBanue | ATrecTanus B
Beenenue. (YO-1), COOTBETCTBHUHU C
Nzomepus u BBITIOJTHEHHE PEUTHHT-IUIAHOM
HOMEHKJIaTypa KOHTPOJIBHOM
OpraHUvecKuX pa6ortsr (TTP-2)
coeIMHEeHUH (4 "aca) VYwmeer Brmonnenue ArtTtecTanus B
Pazgen 1. OcHoBHBIE KOHTPOJIBHOM COOTBETCTBHUU C
MIOHATHS U pa6otsl (ITP-2), | peiTuHr-mIIaHOM
OTIpe/IeNIEHUSI. 3aluTa OT4eTa
Pasznen 2. o
Howmenknarypa nabopaTopHO
OpraHuYeCcKuX paborte (ITP-6)

COCIMHEHUM. Bnaneer Brimonnenune ATtTtecTanus B
KOHTPOJIbHOU COOTBETCTBUH C
pa6otsl (ITP-2), | pedTHHr-TUIaHOM
3aluTa OT4YeTa
o
nabopaTopHO
pa6ore (ITP-6)

2 Monyns 2. OIIK-3 3Haer CoOecenoBanne | Arrecramnys B
VYTI1eBOI0POIbI (VO-1), COOTBETCTBUH C
Passien 1. BBITIOJTHEHUE PEITUHT-TIIIAHOM
AIKaHbI, aJKCHBI, .

S KOHTPOJIBHON

Pasmen 2 pa6otsl (ITP-2)

AJIKMHBL, TUCHBI 1 Ymeer Beinosinenue ATtTecranus B

apeHbI KOHTPOJIBHON COOTBETCTBUHU C
pa6otsl (ITP-2), | pedTHHI-IIAHOM
3aluTa OTYeTa
1o
nabopaTopHOI
pa6orte (ITP-6)

Brnageer Brimonnenue ATTectanus B
KOHTPOJIbHOM COOTBETCTBUHU C
pa6otsl (I1P-2), | peiTuHr-manom
3aIIuTa oT4eTa




1o

1abopaTopHOI

pa6ote (ITP-6)
Mopyns 3 IK-19 3Haer CoOecenoBanue | ATrecTaius B
Kucnopoaconepia- (YO-1), COOTBETCTBHUH C
IHE COCAMHCHIA BBINOJIHEHHE PEUTHHT-TUIAHOM
Paznen 1. .
CriupTsl, (heHOTIBI, KOTTPOILHOM
KapOOHHUJIBHBIE CO- paboter (I1P-2)
eIMHEHHS YmMmeer Brinosnenue ATTecranus B
Pazgen 2. KOHTPOJIBHOU COOTBETCTBUH C
KapOoHoBBIE KHCIIO- pa6ots! (ITP-2), | pedTHHT-IIIaHOM
TBHI M UX TIPOU3BO/I- 3aIIHTa OTYETA
HBIC o

n1abopaTopHOi

pa6oTe (ITP-6)

Bnaneer Brinonnenue ATtTecranus B

KOHTPOJIbHOU COOTBETCTBHH C

pa6otsl (ITP-2), | pe#TuHr-mIIaHOM

3alUTa OTYeTa

o

nabopaTtopHOit

pa6ore (ITP-6)
Monyns 4. [1K-21 3HaeTr CobOecenoBanne | Arrecramnus B
A3zoTconepxaiue u (YO-1), COOTBETCTBHUU C
MIPUPOIHBIE BBITIOJTHEHHE pPEUTHHT-TUIaHOM
COEIUHEHUS KOHTPOJIbHOU
Pazmen 1. pa6otsl (ITP-2)
Hurpocoennnenus, YMmeer Beinonnenue ATtTecranus B
aMUHBI KOHTPOJIBHON COOTBETCTBUHU C
Paznen 2. pa6otsl (ITP-2), | peTuHr-TUIAaHOM
Conu tuazoHusl. 3aluTa OT4YeTa
ApomMartuyeckue re- o
;ZI;O];;H;HH nabopaTopHO
AMII[/IHOKI/ICJ'IOTBI. patore (I1P-6)
Benki. YIIIeBOIbl. Brnageer Brimonnenue ATTectanus B
O6H_[I/Ie npeJcTaBiie- KOHTpOHBHOﬁ COOTBCTCTBHU C

HHUA O HYKIICHHOBBIX
KHCJIOTax

pa6otsl (ITP-2),
3aIl[UTa OTYEeTa
o

nabopaTopHOI
pa6orte (ITP-6)

PEUTHHT-TUIAHOM

IlIka/a oeHUBaHUS YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHUUI




Kox u ¢pop-

MYJHUPOBKA | IJrTanbl GOPMUPOBAHUS KOM- Kpurepu MokasaTenn
KOMIIeTeH- neTeHUnHu
1010
OIlK-1 3HaeT (mopo- 3HaeT OCHOB- | 3HaHue OCHOB- | CrocOOHOCTH MCII0JIB30-
CTIOCOOHO- rOBBIN ypoO- HBIE 3aKOHbI HBIX 3aKOHOB BaTh OCHOBHBIE 3aKOHBI
CTBIO U I'O- BEHb) OpraHUYecKON | OpraHuYecKoi €CTECTBEHHOHAYYHbIX
TOBHOCTbBIO XUMHH U IpY- | XUMUHU U BO3- JUCLUIUIMH B CBOEH Ipo-
HCIO0JIb30- T'UX ecTe- MOKHOCTH UX (eccrOHaIbHOU JesITeNb-
BaTh OCHOB- CTBEHHOHAy4- | MCIOJb30BAaHUS | HOCTH
HbIE 3aKOHBI HBIX JUCLIU- B mIpodeccuo-
€CTECTBCH- IIJIMH HaJILHOU Nies-
HOHAY4HBIX TEJIbHOCTU
JUCLMILIMH B | ymeeT (Tpo- 3Haer u ymeeT | 3HaHuE OCHOB- | CrlOCOOHOCTh M yMEHUE
npo(eccuo- | IBUHYTHIN) UCIIOJIb30BaTh | HBIX 3aKOHOB HCII0JIb30BAaTh OCHOBHBIE
HaJIbHOM Jie- OCHOBHBIE 3a- | OPraHUYECKOU 3aKOHBI OPTaHUYECKOU
ATEIbHOCTU KOHBI eCcTe- XUMUU U UC- XUMHH U IPYTUX ecTe-
CTBEHHOHAy4- | MOJIb30BAHUE UX | CTBEHHOHAYYHBIX AUCIIH-
HBEIX JTUCITH- B CBOEH paboTe | IJIMH B CBOEH JCSITEIHHO-
IJIMH B TPO- IIpU NpoBeie- CTH
deccroHamb- HUU PA3INYHBIX
HOM JiesiTeNb- | SKCIIEPUMEHTOB
HOCTH
BIIajieeT (BbI- Hcnone3yer 3nanue ocHOB- | COCOOHOCTH UCTIOIB30-
COKUH) OCHOBHBIE 3a- | HBIX 3aKOHOB BaTh OCHOBHBIE 3aKOHBI
KOHBI OpraHu- | OpraHUuYecKOn OpPraHUYeCKON XMMHUU B
YECKOW XUMHUU | XUMUHU U UC- CBOEHU NEATEIBHOCTH U
U IpyTux M0JIb30BAHUE UX | YMEHHE UHTEPIPETUPO-
€CTECTBEHHO- | MU MpOBee- BaTh pe3ysbTaThl HA OCHO-
HAy4YHBIX IUC- | HUH KCIIEPH- BE€ ITHX 3aKOHOB
IUIUIMH B MEHTOB U UH-
npodeccuo- TeprpeTanuu
HAJIBHOM €S- | MOJyYEHHBIX
TEIbHOCTH pe3yabTaToOB
OIIK-3 3HaeT (mopo- OOGmanaer 3Ha- | 3HAHUE CTPOE- CnocoOGHOCTh MCTIOJIB30-
HCIO0JIB30- TOBBIN ypoO- HUSIMU O CTPO- | HUSI OpraHude- | BaTh 3HAHUSA O CTPOCHUU
BaTh 3HAHUS | BEHb) €HUU Bellle- CKUX COEJMHE- | BEIeCTBa, IPUPOJE XUMU-
0 CTPOEHUU CTBA, MPUPOJE | HUIA, TPUPOIbI YEeCKOU CBSI3U ISl TIOHU-
BEIIECTBA, XUMHYECKON XUMHYECKON MaHUs CBOMCTB MaTepHa-
MIPUPOJIE XH- CBSI3H B pa3- CBSI3M B pa3Niny- | JIOB M XUMHYECKUX MPO-
MUYECKOU JMYHBIX KJIAac- | HBIX KJaccax [[ECCOB, MPOTEKAIOIINX B
CBSI3H B paz- cax OpraHu4e- | OpPraHUYECcKUuxX IpHUpojie
JTUYHBIX CKUX COEIMHE- | COCIUHEHUH U
KJlaccax Xu- HUU ¥ BO3- BO3MOYKHOCTH
MHUYECKHUX MOKHOCTH HC- | MCIIOJIb30BaHUS
COEMHEHU I M10JIb30BaHUA JTUX 3HAHUU

JIJISL IOHUMa-
HUS CBOMCTB
MaTepuanoB
1 MEXaHu3Ma
XUMHYECKUX
IIPOLECCOB,

9TUX 3HAHUHN
JIUISl TIOHUMAa-
HHS CBOMCTB
Pa3JIMYHBIX
MaTEepUAJIOB

JUTsl TIOHUMaHUs
CBOMCTB pa3-
JUYHBIX MaTe-
pHUanoB

ymeeT (Ipo-

YMeer npume-

YMeHue npume-

CriocoOHOCTh TPUMEHSTh




MPOTEKAr0- JBUHYTBI) HATb 3HAHUSA O | HATH 3HAHHS O 3HAHUS O CTPOEHUH Opra-
LIUX B OKPY- CTPOEHUU BE- | IPUPOJIC XUMH- | HUYECKUX BEIIECTB, ITPHU-
KaroueM 11eCTBa, O YECKUX CBSA3EU U | POJIC XMMUYECKOU CBS3U
MHpPE MPUPOJE XHU- CTPOEHHUU Belle- | Ui HOHUMAHHS CBOWCTB
MUYECKOM CBsI- | CTBA MPHU 00b- Pa3JIMYHBIX MATEPUATIOB U
3 JUIsl IOHU- SICHEHUH XUMHYECKHX MPOLIECCOB,
MaHHS CBOWCTB | CBOMCTB pa3- MPOTEKAIOIMIMNX B PUPOJIE
pa3IMYHBIX JIMYHBIX MaTe-
MaTepHuaoB pHUAIOB ¥ XUMU-
YECKUX IIpolLec-
COB
BIIaJIeeT (BBI- [Ipumenser 3nanue cBorcTB | CoCOOHOCTh MPUMEHSITh
COKHIA) 3HaHHUS O pa3IMYHBIX Ma- | 3HAHHS O CTPOCHHH Opra-
CTPOEHUU BE- | TEPUAJIOB M M€- | HUYECKUX BEIECTB, MIPHU-
1IECTBA U IPU- | XaHU3MOB XU- pOJe XMMUYECKOM CBSI3U
poje XuMu4e- | MUYECKUX MPO- | JIJIsi MIOHUMAHUS U 00bsIC-
CKOM CBSI3H LIECCOB, MPOTE- | HEHUSI CBOMCTB PA3JIMYHBIX
JUISl IOHUMa- KAalOUMX B MPH- | MAaT€pUAJIOB U XUMHYE-
HHS CBOMCTB pOJie Ha OCHOBE | CKUX IPOLECCOB, IPOTE-
Ppa3IMYHBIX 3HaHMS CTpOe- KalolKUX B MPUPOJIE
MaTepuaoB U | HUS OpraHuye-
MEXaHU3Ma CKHX COEJINHE-
XUMHUYECKUX HUW ¥ TPUPOIbI
MPOLIECCOB XUMHAYECKOU
CBSI3U
I1K-19 3HaeT (mopo- 3HaerT, kak 3a- | CocoOHOCTh CnocoOGHOCTH 3arIaHupoO-
CIIOCOOHO- TOBBIN ypo- IIJIAHUPOBATH 3aIJIAaHUPOBATh | BaTh XUMHUUYECKHI dKCIIEe-
CTBIO IUIAHU- | BEHb) XUMUYECKAN U TIPOBECTH XU- | PUMEHT U OOBACHUTH MO-
poBath U SKCIIEPUMEHT | MMYECKHUH JKC- | JIyYEHHBIE PE3YyJIbTaThl
MIPOBOJIUTH 1 00paboTarh | MEPUMEHT, 00b-
¢buznueckue IIOJIyYEHHBIE SICHUTb I10J1Y-
U XUMUYe- pe3yabTaThl YEHHBIE PE3YJib-
CKHME DKCIIE- TaThl
PHUMEHTHI, ymeer (Tpo- VYmeer mnanu- | [Inanuposanune | CnocoOHOCTH 3alIaHUPO-
IIPOBOIUTH JBUHYTHIN) poBaTh XUMHU- | U IPOBEACHUE BaTh U IIPOBECTU XUMUYE-
00paboTKy YECKUM KCME- | XUMHUYECKOTO CKUU SKCIIEPUMEHT, 00b-
UX pe3ysbTa- PHUMEHT, OLle- | OKCIIEPUMEHTA, | ICHUTH IIOJyYEHHBIE pe-
TOB U OLICHU- HUTH MOTPELI- | TPAMOTHOE 00b- | 3YyJIbTAThI, OLEHUTH I10-
BaTh I10- HOCTH U 00b- SICHEHUE pe- IPELIHOCTH
PELIHOCTH, SICHUTh UX 3yJbTaTOB
BbI/IBUT'aThb BIIajIceT (BBI- Bnaneer I'pamoTHO U CnocoOHOCTh IPaMOTHO
TUIIOTE3bl U COKUH) HaBBbIKAMU YCIELIHO 3a- 3aIUIaHUpPOBATH U MPOBE-
YCTaHaBJIU- IIPOBEICHUS IJIAHUPOBAHHBIN | CTU IKCIIEPUMEHT, Ipa-
BaTh I'PaHU- XMUMHYECKOTO | ¥ MPOBEJCHHBIN | MOTHO OOBSCHUTH MOMY-
bl UX IIPpH- 9KCIHCPUMEHTA, | SKCIICPUMEHT. YCHHBIC PE3yJIbTAaThl U
MCEHEHU, METOIaMH1 I'pamoTHOE MPEUI0KUTh YCIIOBUS IS
IIPUMEHATH OLICHKH pe- 00BsICHEHUE MO- | UX YTYYIICHHUS.
METO/IbI Ma- 3yJbTaTOB U Jy4EHHBIX pe-
TeMaTuye- 00BsICHEHUS 3yJIbTATOB.

CKOTO aHaJIu-
3a U MOJIENH-
poBaHus,

UX TOTPELIHO-
cTen




TeOpeTHYe-

CKOT'O U JKC-
MepUMEH-
TaJbHOTO UC-
CJICIOBAHUS
[1K-21 3HaeT (mopo- OcHoBHbIE 3nanue ocHOB- | CIOCOOHOCTH UCMOIb30-
TOTOBHOCTBIO | TOBBIN ypO- CBOICTBa Op- HBIX CBOMCTB BaTh 3HAHWE OCHOBHBIX
HCIIOJIb30- BEHb) TaHUYECKUX OpraHUYECKUX CBOWCTB OPraHMYECKHUX
BaTb 3HAHUE COCIMHEHUN U | COEAMHEHUI U COCIMHEHUH U MaTepua-
CBOMCTB XU- MaTepuaJioB Ha | MaTEpUaJIOB HA | JIOB HA UX OCHOBE IS pe-
MHUUYECKHUX UX OCHOBE UX OCHOBE IICHHS CBOUX Mpodeccro-
3JIEMEHTORB, Y 3aBUCUMOCTh HaJBHBIX 3a/1a4
COETMHEHU I CBOWCTB Opra-
U Matepua- HUYECKUX CO-
JIOB Ha UX eTMHEHUH OT
OCHOBE JIJIst WX CTPOCHUSL.
pernieHus 3a-
na4 npodec- | ymeer (mmpo- VYmeer minanu- | 3HaHue ocHOB- | CIOCOOHOCTh M yMEHUE
CHOHAJIBHOW | TBUHYTHIN) pOBAaTh JKCIIe- | HBIX CBOMCTB WCIIOJIb30BATh 3HAHUE OC-
NeSITENBHO- PUMEHTAJIbHBIE | OPraHUYECKUX HOBHBIX CBOMCTB OpPraHH-
CTH WCCTEOBaHUS | COCTUHEHUN 1 YECKUX COCAMHEHUH JIIst
Ha OCHOBE MaTepUaoB Ha | TUIAHUPOBAHUS PA3TMYHBIX
3HAHUS WX OCHOBE U IKCIIEPUMEHTOB
CBOWCTB pa3- BO3MOHOCTEN
JUYHBIX CO- UCII0JIb30BaTh
eIUHEHUN 3TH 3HAHHUA B
cBoei mpodec-
CHOHAJIBLHOH Je-
ATEIILHOCTU
BIIaJieeT (BBI- Bmaneer 3HaHue cBocTB | CIOCOOHOCTH UCIIOIL30-
COKHIA) HaBBbIKaMH OPraHN4YeCcKuX BaTh 3HAHUE CBOMCTB CO-
OYMCTKH, COCIMHEHUH 1 €AMHEHUN U MaTepHAJIOB
OnpeneseHuss | MyTeu ux uc- Ha UX OCHOBE JUIs penie-
¢buzuko- M0JIb30BAHUS HUS Pa3IuvHbIX 3a]a4
XUMHUYECKUX JUTSL peLeHUs cBOel npodeccruoHanbHON
CBOWCTB U MIOCTABJIEHHBIX | ACSTEIBHOCTH
CTPYKTYpBI 3a/1a4 ¥ yMEHHUE
OpPTaHUYECKUX | OOBICHSTH IO-
COCIMHEHUH. Jy4EHHBIE pe-

3YJIbTAThI

MeToaudeckue PEKOMECHIANUH, OIIPEACIAIOIINC NPOHEAYPbI OHCHUBAHUA
PeE3yJAbTATOB OCBOCHHUSA JTHUCHUILIUHDBI

1 Bonpochl K 3K3aMeHy

OueHovHbIe CPeACTBA JJIA MPOMEKYTOYHOI aTTeCTAMU

1. OcunoBubie nonoxenus: reopuu A.M. bByrneposa. Bunbsl nzomepun.




2. IlonaTtue 00 ONTUYECKON aKTUBHOCTH. ACUMMETPUYECKHUI aTOM yriepoja.
OnTuueckue antunoel. [lpoexunn @umepa. Paniematsl. R,S-Homenknarypa.

3. 'eomeTpuyeckass u30MepHUs LMKIOATKAHOB M ajkeHoB. lluc,- TpaHc-
nzoMepsl. Z,E-HOMeHKIaTypa sl 3aMEIIEHHBIX aJTKEHOB.

4. Iluxnoankansl. Knaccudukanuss ¥ TUNBI HAOPsDKEHUM B LIMKJIOAJIKaHAX.
OcoOeHHOCTH cTpoeHMs UuKIonponaHa. «baHaHoBbie» cBA3U. CpaBHUTH
XUMHYECKUE CBOMCTBA UKIOMNPOIAaHA U UKIIOreKCcaHa.

5. Ankanbl. CTpoeHue. XHMMHUYECKHE CBOWCTBA. MexaHU3M paJMKaIbHOTO
3aMeIlEeHHs] B aJIKaHaX.

6. Ankenbl. Crtpoenue. MexaHuU3M ANEKTPOOUIBHOTO MPUCOEIUHEHHUS.

CoBpemeHHOe TOJIKOBAHUE npaBuiia MapKOBHHMKOBA. Crepeoxumus
IPUCOETUHEHUSI.
7. ANKeHBI. PanukanbHble peakiuu AJIKEHOB (mpucoenMHEHHE

O6pomMoBoiopoa 1o Kapary, amiuibsHOe raJoreHUpOBaHUE).

8. Quennl. Knaccuduxamus. Xumuueckue cBoiictBa. Peakmus [unbca-
Anbliepa ¢ alKeHaMU U aTKMHAMU.

9. Ankunsl. CTpoeHue. Peakiuu npucoeuHEeHNs U 3aMEICHUS.

10. beHzonm u HEOCH30MIHBIE aApPOMATHYECKUE COCIUHCHMUS. [TpaBuna
X1okkenst. XUMHYECKHE CBOMCTBA TOMOJIOIOB O€H30JI1a.

11. benzon. OOmmMe TMNpeaCTaBICHUS O MeXaHHU3Me DJICKTPOPUIHLHOTO
3aMellleHus. BiusiHMe 3amecTuTeNiell Ha CKOPOCTh W HAMNpaBJICHHUE pPEaKIUU.
OpuentanTsl 1 u 2 pona. CornacoBaHHas M HECOTJIACOBAHHAsI OPUEHTALIUS.

12. Cmouptel. Xumudeckue cBoWcTBa. CpaBHUTh XUMHUUYECKHE CBOWMCTBA
0JITHOATOMHBIX U MHOTOQTOMHBIX CIIUPTOB.

13. ®denoasl xkak OH-kucnorel. BiwusiHHe 3aMecTHUTENs HAa KHUCIOTHOCTH
¢dbeHomoB.

14. ®enousbl. [TonydyeHrue u XMMHUYECKHUE CBOMCTRA.

15. Anpaeruasl v KeToHbl. [loslydeHre U XMMHUYECKHUE CBOMCTRA.

16. ANbIOIBHO-KPOTOHOBAsS KOHJACHCAIIMM KapOOHHWIIBHBIX COCJIMHCHUM.
MexaHu3M peakiuu.

17. KapOGonossie kucnoTsl. [lonmyyeHne n XuMuuecKkre CBOMCTBA.

18. BzauMmHBIe TIepeX0JIbl TPOU3BOIHBIX KAPOOHOBBIX KHCIIOT.

19. Hutpocoenuuenusi: kmaccupukanmss W  XUMHUYECKHE  CBOMCTBA.
BoccranoBiieHre apoMaTHYECKUX HUTPOCOCTUHEHHU.

20. AMUHBI KaK OopraHudeckre ocHOBaHHSA. CpaBHCHHE OCHOBHBIX CBOMCTB
anmupaTHYeCKuX M apoMaTHYECKUX aMHUHOB. BiusgHue 3amectureneii B
apOMATHUYECKOM SIJIPE€ HA OCHOBHOCTh AMHUHOB.

21. BsammojeicTBHE MIEPBUYHBIX, BTOPUYHBIX u TPETUYHBIX
anudaTHYECKUX U apOMATUYECKUX aMUHOB C a30TUCTON KHCIOTOM.



22. Tlonyuyenue coineil auazoHus. MexaHU3M peakluu JAUa30TUPOBAHUS.
Peakiiuu comneit Aua3oHusl C BBIICICHUEM a30Ta.

23. Peaknuu coneid aua3zoHus Oe3 BblAeneHHs azora. [lonydeHue
a30COEIUHEHUM.

24. T'eTepolUKIMYECKUE apoOMaTHYeCKHUe CcoelauHeHus (muppoi, Qypas,
tuodeH, nupuauH). [lonyuyeHrne u XuMHU4YeCKUe CBOICTBA.

25. Tupuaun. Xumudeckue cBoiicTBa. N-OKUCH UPUIUHA.

KpuTepuu onieHKH BONPOCOB K IK3aMeHY

Ommemxa "Omauuno"

1. 'nmybokoe ¥ TMPOYHOE YCBOCHHE MaTepuana, BCE MPeIOCTaBICHHbIC
3a/1aHUs BBITIOJHSIOTCS TTPABUIIBHO.

2. OtBeT c(hOopMUPOBAH MOITHO, MPABUILHO OOOCHOBAH XOJI CYKICHHUS.

3. Marepuan u3JI0kKeH B ONpESICHHON JIOTHYECKON TMOCIIeI0BATEIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM.

4. OTBeT CaMOCTOATEIIbHBIN.

Ommemxa "Xopowo"

1, 2, 3 — anajgornyno orMeTke "OTian4uHo".

4. lonymensl  1-2  HeCyUIECTBEHHBIE  OIIMOKHU, HWCIIpaBICHHBIE IO
TpeOOBaHUIO MpEToaaBaTeNs.

Ommemxa "Yoosenremsopumenvro"

1. 3HaHue TOJBKO OCHOBHOTO MaTepHalia, HO He JieTajeil.

2. JomyrieHsl OMMOKN 1 HETOYHOCTH B OTBETAX.

3. OTBET HEMOJHBIN, XOTSI M COOTBETCTBYET TpeOyemMou riyOmHe, UMeeT
HapYIICHUS JIOTUYECKOM MMOCIe10BaTEIbHOCTH.

Ommemxa "Heyooeremsopumenvro"

1. He3Hanue wiM HEMOHMMaHUE HauOoJiee CYHIECTBEHHOW 4YacTu Y4eOHOro
MaTepuana.

2. He BpImonHEHa 3HAYMTENbHAS YacTh 3aJIaHMs, UMEIOTCS CYIIECTBCHHBIC
OIINOKH.

2 Ilpumep 3K3aMeHALMOHHBIX OUJIETOB
DK3aMEHAIMOHHBIN OWJIET COCTOMT M3 3 BOIPOCOB: a) TEOPETHUYECKHI BO-
npoc, 0) Lernoyka npeBpalleHuii, B) BOIPOC MO0 HOMEHKJIATYpe U U30MEPUU

Bbuaer Ne 1

1. TeopeTudeckuii BOMPOC U3 MEPEUHS.



AICl3 H,50, AlCl3 CBET H,O crmaBnenne  H2SO4

2. llenouka npespatienuit (7-10 crtaguit).

3. a) Hamucats u Ha3Bath Bce uzoMephl coctaBa CsHigO (kapOoHMIBHBIE CO-
EIUHCHUA).

0) /laTh Ha3BaHKE MO CUCTEMAaTUYECKOM HOMEHKJIIATYPE:

HOO

e

|
0

Buser Neo 2
1. Teoperuueckuii BONPOC U3 MEPEUHS.

2. W3 xapOuaa xanbius noixyuuts 0enzamun (A). M3 A monyyuTh aHUIMH
1 OE€H3UJIaMUH.

3. a) Hamucatp u Ha3BaTh Bce u3oMepbl coctaBa C4HgO (criupThl ¥ IpOCTHIE
a¢uph).
0) [laTh Ha3BaHUE MO CUCTEMATHYECKOW HOMEHKIIAType:

NH,

Br COOCH,

Kpurepun oneHKkH 3K3aMEeHAUMOHHBIX 0MJI€TOB

Ommemxa "Omauuno"
1. 'mybokoe ¥ TMpPOYHOE YCBOCHHE MaTepHana, BCE MPEIOCTaBICHHBIC
3aJ]aHUs] BBITIOJTHSAIOTCS TTPABUIIBHO.
2. OtBeT c(hOpPMHUPOBAH IOJTHO, IPABUILHO 0OOCHOBAH XOJ CYKJICHHS.
3. Marepuan u3JI0KE€H B OINpPEACIICHHON JOTUYECKON IOCIIEeI0BaTeILHOCTH,
JIUTEPATYPHBIM SI3BIKOM.
4. OTBET CaMOCTOSITCILHBIMN.
Ommemxa "Xopowo"
1, 2, 3 — amamornyno orMmeTke "OTianyHo".



4. lonymensl  1-2  HecylleCTBEHHbIE  OIUMOKH, HUCIpPaBIEHHBIE IO

TpeOOBaHUIO MPENOAaBaTENS.
Ommemxa "Yooenemsopumenvro"

1. BeinoJsiHeHrE TOJIBKO OCHOBHOT'O MaTepHalia, HO He JIeTaleil.

2. JlonymieHsl OIIMOKY, HETOYHOCTH B OTBETAX W HEJTOCTATOYHO MPABUJIbHbIE
(OpMyIHPOBKH.

3. OTBET HEMOJHBIA, XOTA U COOTBETCTBYET TpeOyeMoW TIiayOuHe, HUMeeT
HapyUIEHUs JOTHYECKOM MOCIe10BATENbHOCTH.

Ommemxa "Heyooeremseopumenvro"

1. He3nanue uinm HemoHUMaHue Hanbosee CyEeCTBEHHON YacTu 3a/1aHusl.

2. He BbImosiHEHa 3HA4MTENbHAs YacTh 3aJaHMs, UMEIOTCS CYIECTBEHHBIC
OIIHOKH.

OueHouHbIE CPeICTBA JIfl TEKYlIel aTTecTAlluN

1 Bonpochl coGecenoBaHuii

1.1 IIpoBepka roTOBHOCTH K JIa0OPATOPHBIM padoTam
Mepbl Npea0CTOPOKHOCTH NIPHU padoTe B JabopaTopuu

1. F,ZIG H€O6XO,Z[I/IMO IMPOU3BOAUTHE BCC OIILITHI C AAOBUTBIMHU, HCIIPUATHO IIaX-
HyYIIUMH BCUICCTBAMU, YIIAPUBAHUC KUCIIOT U paCTBOPOB?

2. I'ne HE0OXOAMMO TPOU3ZBOAUTE OMBITHI C JIETKO BOCIIJIAMEHSIFOITUMHUCS Be-
HIeCTBaMU?

3. Kakue npaBuiia He0OX0IUMO COOJIFOAATh IPH pabOTe ¢ HATPUEM U JIPYTH-
MM IIEJIOYHBIMU METauIaMu?

4. Ilpu HarpeBaHUM PaACTBOPOB B IMPOOUPKE KaAK CIEAYET €€ JIepKaTh?
5. He HaKIOHATH JNULO HAaJ HArpeBacMoOM KHUIKOCTHIO WM BBLIACISAEMBIMU
BEIIECTBAaMH BO M30€kaHUe OPBI3T HA JIUIIO.

6. Kak onpenenuTs 3amax maxydux BEIIECTB, B TOM UHCJIE W BBIICIISIONTHAXCS
rasos?

7. Kakue mpapmia He0OX0AUMO COOIOAATh MpU paboTe ¢ TBEPABIMH IIEIO-
yaMH (U3MEJIbYCHUE KPYMHBIX KYCOYKOB, HAIMOJIHEHUE IIEJIOYBI0O OCYIIUTEIbHBIX
KOJIOHOK, IPUTOTOBJICHUE CMECEH 1S CIUIaBJICHUS U T.].)?

8. Kakune mpaBuiia He0OX0auMO cOOJII01aTh NMPU Pa30aBICHHH KOHIICHTPUPO-
BAHHBIX KUCJIOT, OCOOCHHO CEPHOI?

9. Kakne mpaBuia HeE0OX0aMMO COONIOAATH TP padoTe C JISTKO BOCILIaMe-
HSIOIIUMHUCS KUIKOCTSIMU?

10. Kakne mpapmima HeoOXoaumo coOomaTh npu paboTe ¢ ocTaTkaMu Co-
€IMHCHUN PTYTH, IPYTMX TOKCHUYHBIX BEIIECTB, a TaKXKE€ COCIWHEHUN PEIKUX U
[IEHHBIX METAJIJIOB?



11. Kakue npaBusia He0OX0AMMO COOJIOAATh NpHU PadbOTe CO CTEKIIHHBIMU
npudopaMu, CoJIepKaIUMU OCTATKH Oesloro u kpacHoro (ocdopa?

12. Kakue npaBuiia He0OX0UMO COOJIIOIATh NMPU PaboTe CO CTEKIISIHHOU TO-
Cynou?

Oxazanue nepeoti nomowu 6 1aoopamopuu

1. Yro HeoOXoauMO JenaTh MpH MOMaJaHuu Ha KOXY (PYK, JUla U T.11.) KOH-
LHEHTPUPOBAHHBIX KUCIOT (CEpHOM, a30THOM, YKCYCHOU U T.A.)?

2. UTo HE0OX0UMO JIeNIaTh MPU 0KOT'e KOXKU pacTBOpAMHM IIEIOUYel WM KUC-
J10T?

3. Uto HeoOxoamMMO AenaTh MPU MONaJaHUuKU OpPBI3T KUCIOTHI WU IIEJTOYH B
riasa?

4. Uto He0OX0IMMO JCNaTh MPH OXKOTe TOPSYMMH TpeaMeTaMu (CTEKII0, Me-
TaJIIbl ¥ T.1.)?

5. Uto HeoOX0oAMMO JeNnaTh MPU OTPABICHUH XJIOPOM, OPOMOM, CEpOBOIOPO-
JIOM, OKHMCBIO yriepoja?

1.2 IIpoBepka TeOpeTHYECKOIr0 MaTepHAaJIa
Moayabs |. BBenenme. H3omMepusi M HOMEHKJIATypa OpPraHMYecKUX

coeTUHEeHUH

1. Homenknatypa (MFOIIAK u parnmonanbHas) ajkaHoB, aJlKEHOB, JAHEHOB,
UKJIOAJKAaHOB, AJIKHHOB U aApPEHOB.

2. [IpocTpaHcTBeHHAs U30MepHs (TeOMETpUUECKass U ONTHYECKas) YIJIeBOJ10-
ponoB. R,S- u Z,E-HomMeHkI1aTypa MpoCcTPaHCTBEHHBIX H30MEPOB.

3. MBomepuss W HOMEHKIATypa CHOHUPTOB, (EHOJOB, MPOCTHIX 3PHUPOB,
KapOOHWIBHBIX COCIMHEHUH, KapOOHOBBIX KUCJIOT, CIIOKHBIX 3()UPOB, aMHUHOB.

4. CTapmuHCTBO (QYHKIIMOHAIBHBIX Tpymnm. Ha3zpaHus QyHKIMOHAIBHBIX
TPYIII B IpUCTaBKe U B cyhdukce.

5. Homenxkmnatypa R,S u Z,E ans mpoctpancTBeHHBIX M30oMepoB. CTapuinH-
CTBO 3aMECTHUTEIIEH.

Monyas |l. YriaeBogopoabl
1. Tlonmy4yeHue aJIKaHOB: BOCCTAHOBJICHHWE HENPEACIbHBIX COCIMHEHUM,

rajJjoreH3aMelleHHbIX YIJIeBOAOPOAOB, peakuus Bropia, W3 HAaTPUEBBIX COJEH
KapOOHOBBIX COJIECH.

2. XMMUYECKHE CBOMCTBA aJIKaHOB: PEAKIIMU 3aMEIICHUsS (TaJOreHUPOBAHME,
HUTpPOBaHUE, CYJIb(OXJIOPUPOBAHKE), OKHUCICHHE, HW30MEpHU3allns, KpPEKHUHT.
MexaHu3M peakuu paJuKaJIbHOIO 3aMEIICHHUS.

3. Knaccudukarmus mUKIOIKAaHOB. BHIBI HaNpsoKeHHH B ITUKIIOATKaHAX
pa3JINYHBIX PA3MEPOB.

4. «baHaHOBBIE CBSI3W» B IIMKJIOMPOIIAHE.



5. Huxnorexcan. Kondopmanum kpecia u  BaHHbBL. CTepeoxummus
JN3aMEIIEHHBIX HUKIOT€KCAaHOB.

6. IlonyueHue anKeHOB: peakuus AETUPOraJoreHUpPOBAaHUS, JErHapaTaluy,
JerajJloreHupOBaHUS.

1. XHUMHYECKHUE CBOMCTBaA AJIKCHOB: peakuuu IIPUCOETUHEHUSA
(rajoreHupoBaHWe, THAPOraJOr€HUpPOBAHUE, THUApATalus), OKUCJIEHUS B
pPa3IUYHBIX YCJIOBUSX, MOJIMMEpHU3ALUU. MeXxaHu3M peakiuu 3JIEeKTPOPUIBLHOTO
npucoeanHeHus. Pagukanbabie peakiiuu ankeHoB. [lepexucHsiii addext Kapaina.

8. Knaccudukanus nuenos. [lonydenue conpsikeHHbIX THEHOB.

9. XuMHUecKrue CBONCTBA COMPSHKEHHBIX JUEHOB: PEAKIUU MPUCOCTUHEHUS,
OKHUCJICHHMSI, TOJIMMEPHU3ALIMHU, JUEHOBOI'O CUHTE3a.

10. TlonmyueHue  aJKMHOB: W3  QJIKEHOB,  JIUTaJOTr€H3aMEIICHHBIX
yriaeBoaopo1oB. [lonydenue anierunera u3 kapOuaa Kajablusi 1 METaHa.

11. XumMuyeckrue CBOWCTBA QJIKWMHOB: PEaKIMU MPUCOCAUHEHUS, 3aMeIlleHus,
OKHUCJICHHS.

12. Apensl W HeOCH30MJIHBIC apoMaTUYeCKue coeauHeHus. [IpuHIun
apOMaTUYHOCTH.

13. Xumuyeckue CBOWCTBA apeHOB: 1) peakluuu MO apoMaTHUYECKOMY SJIpy
(anmkunupoBaHUeE, alMIMpOBaHUE, raJIOT€HUPOBAHUS, cynb(upoBaHus,
HUTPOBaHUS), 2) peakiuu OOKOBBIX IieTeil (TaJoreHUupoBaHUE, HUTPOBAHUE,
OKHUCJICHUE).

14. Opuentantsl 1 u 2 popa. IlpaBuna opuentanuu. CorjlacoBaHHasi U
HECOTJIaCOBaHHAsl OPUEHTALIUS.

Monyas |11. Kucsopoacoaepxkamue coequHe IS
1. TlonydeHue CHUPTOB: U3 AJIKEHOB, raJOT€H3aMEIICHHBIX YTIIEBOJOPOIOB,

KapOOHWIBHBIX COCIMHECHHH (BOCCTAHOBJIEHUE, PEaKIUs ¢ peakKTUBOM | puHBspA),
BOCCTaHOBJICHHUE CIIOKHBIX 3(PUPOB.

2. XUMHYECKHE CBOWMCTBA CHUPTOB: PEAKIMH C METAIMYECKUM HATPHEM,
peakiuu 3amemienuss rpynnsl OH Ha ranoreH, peakiuu JerujapaTainuu
(MexMONeKyIsIpHas u BHYTPUMOJIEKYJISIpHAs), peakuuu OKHCJICHUS.
[IeperpynmnupoBKH B peaKIUsIX AETUAPATALIHAH.

3. CpaBHEHHE CBOMCTB MHOTOATOMHBIX U OJJHOATOMHBIX CITUPTOB.

4. Tlomydyenue (EHOTOB: KyMOJBHBIN CMOCO0, W3 TallOT€H3aMENIeHHBIX
OCH30JI0B, U3 AMHHOOEH30JI0B, U3 CYITh(OHOBBIX KUCIIOT.

5. BnusHue 3amecTruTeneld Ha KUCJIOTHBIE CBOMCTBA (PEHOJIOB.

6. Xumuueckue cBoiicTBa deHOI0B: peaknuu 1o rpymme OH (1. 3amemenne
BOJIOpPOJIA: C HATPHUEM, TMIAPOKCUAOM HATPHsl, XJIOPHBIM XKEJIE30M, allJIMPOBAHHUE,
anKwinpoBaHue; 2. 3amemienue rpynnsl OH: peakinus ¢ amMMuakoM, XJIOPUAOM



dochopa /V/), peaknuum 1O apoMaTUuueckomy slpy (raJjoreHupoBaHMUE,
HUTPOBAHME H JIP.).

7. [lonyyenne  KapOOHWJIBHBIX  COEJUHEHUH: U3  AJKHUHOB,
raJIoreH3aMelIEHHBIX yTI€BOJI0POI0B, CIUPTOB.

8. 3aBUCHMOCTbH PEaKIMOHHOW CIIOCOOHOCTH KAPOOHUIIbHBIX COEAMHEHUH OT
UX CTPOCHHS.

9. IIpucoenunenue pearentoB tuna HX u HyX, oOmas cxema peakuuw,
kartanus. Ileperpynnuposka bekmana.

10. OxkwcneHue ¥ BOCCTaHOBJIIEHHE KapOOHWIBHBIX COe€IMHEHHUU. Peakuus
JTUCTIPONIOPLIMOHUPOBAHUS.

11. ben3onHoBasi KOHACHCAIUS APOMATUUECKUX YTIIIEBOIOPOIOB.

12. T'anoreHupoBaHue U ajabA0IbHO-KPOTOHOBAS KOHIEHCAIHS.

13. Tlomyyenue kapOOHOBBIX KHUCIOT: pEAKIMH OKUCIEHUS, TUIPOIU3
TPUrajJOreH3aMeIleHHbIX YTJIEBOJIOPOIOB, THAPOJIN3 MPOU3BOJHBIX KapOOHOBBIX
KUCJIOT, peaKkiys peakTUBOB [ pUHBSIPA C YTIIEKUCIIBIM T'a30M.

14. TTonyyeHue ciokKHBIX 3QUPOB, AHTHAPUIOB, TATOr€HAHTHIPUIOB, COJIEH,
aMUJI0B, HUTPUJIOB.

15. Ctpoenune kapOOKCUIIbHOU IpyMIbl. JJuMepsl.

16. Xwumuyeckue CBOWCTBA KHUCJIOT: B3aUMOJEHCTBHE C METaJUIaMH,
JeKapOOKCHIINPOBAHUE, PEAKIIUHU TaJIOT€HUPOBAHUSI.

17. Xumuueckue CBOWCTBA U B3aUMHBIE TIEPEXOJbl MPOU3BOIHBIX
KapOOHOBBIX KUCIIOT.

18. Knaccudukanusi ruIpOKCUKUCIOT U YTIEBOJIOB.

19. Tlony4yeHnre U XUMHUYECKUE CBOMCTBA THAPOKCUKUCIIOT.

20. OnTuyeckass aKTUBHOCTh COEAWHEGHMM ¢ JByMS ©  Ooiee
ACUMMETPUYECKUMHU aTOMaMH YTJIEpO/ia.

21. CtepeoxuMust BUHHBIX KHCIIOT.

22. lTlonsTusa: AWacTepeoMepbl, SHAHTHOMEPHI, Me3odopma, TPeo- H
3pUTPODOPMBI, parieMaThl.

Monayas V. A3orcoaep:kamnue u NPUPOIHbIE COTUHEHUS

1. Tlomyyenue anudaTUyecKux ¥ aAPOMATUYECKUX HHUTPOCOCTUHEHUN
(peakuuy HUTPOBAHUS, PEAKIIMH 3aMEILICHUS TaJIOr€Ha Ha HUTPOTPYIIITY).

2. XuMUYecKrue CBOMCTBAa anmu(aTHUECKUX HUTPOCOSAMHEHUMN: pPEaKIusi C
eJI09aMH, a30TUCTOW KHCIOTOW, KapOOHWIIBHBIMU COCIUHEHUSMH, DPEAKIIUU
BOCCTaHOBJICHMUSI.

3. [lonyuenre aMMHOB: U3 HUTPOCOCIUHECHHM, AIKIIIMPOBAHUEM aMMHAaKa, W3
MPOU3BOJHBIX KapOOHOBBIX KHCIOT, M3 Aa30TCOJAEpKAIUX MPOU3BOJHBIX
KapOOHUJIbHBIX COCIMHEHUH.



4. CpaBHEHHE OCHOBHOCTH aMUHOB: a) MEPBUYHBIX, BTOPUYHBIX U TPETUUHBIX;
0) amudaruyecKkux MW apOMATUYECKHX; B) BTOPUYHBIX IUKIMYECKUX U
HEUMUKINYECKUX. BiusHue XapakTepa 3aMecTUTENs B apoOMaTHYECKOM siApe Ha
OCHOBHOCThH apOMaTUYECKUX aMUHOB.

5. XuMHUYecKue CBOMCTBAa aMUHOB: 00pa3oBaHUE COJIEH, peaKIuu ¢ a30TUCTOMN
KHCJIOTOM, aJKWIUpPOBAaHUE, AIMIMPOBAHUE, PEAKIIMU OKHCICHHS, PEaKIHUH IO
apoOMaTHUYECKOMY SIIPY.

6. [TonyueHue u peakiuu apoMaTUYECKUX AMUHOB.

/. Bnusinue 3amecturteneil B apoMaTUue€CKOM KOJIbIle Ha OCHOBHOCTh AMHUHOB.

8. MexaHu3M peakiuu Jua30TUPOBAHMUS.

9. Peakuuu comneit qua3oHus ¢ BbIACICHUEM U 0€3 BBIJCICHUS a30Ta.

10. MexaHu3M peakuuu a3ocoueTaHus. BrusHue CTpoeHHS a3zo- WU
JTMa30KOMIIOHEHTHI HAa CKOPOCTh MTPOTEKAHUS PEAKIIHH).

11. Tlomyuyenue a3ocoenMHEHUN (peakius a30COYETaHUs, pPeaKIus
BOCCTAHOBJICHUSI HUTPOCOCAMHEHUM, PEaKIUs KOHIEHCAIIMK HUTPO30COCIUHEHUM
U aMHUHOB).

12. Knaccudukaius TreTepoIukiIoB 10 pa3Mepy IHKJIa, IO CTENeHU
HEHACBIILIEHHOCTH, 110 YHCIIy T€TEPOATOMOB, MO XapaKTepy rerepoaToma.

13. TlonyyeHue NATUWICHHBIX TETEPOIUKIOB U3 1,4-TUKapOOHUIBHBIX
coenuHeHuii u no peakiuu FOpwesa. [lonydyenne Gpypana u3 ajaba0NEeHTO3.

14. Xumuyeckue cBoiicTBa (ypaHa, mupposia U THO(deHa: oliue peakiuu
(3amerneHus, IPUCOETUHEHUS) 1 OCOOCHHOCTH.

15. CriocoOsI cuHTE3a MUPUIUHA.

16. XUMHYECKHUE CBOMCTBA MUPUINHA: peakuuu 3aMeleHUS
(31eKTpOPUIBHOTO U HYKJICODUIBHOTO), PEAKIIMH MPUCOCTUHEHHUS.

17. Tlonyuyenue u cBoiictBa N-okucu nupuauHa. /[poiictBeHHbIN Xapaktep N-
OKHCH NMHUPUJIUHA.

18. M3omepus 1 HOMEHKIIATypa U CTPOCHUE aMUHOKHUCIIOT.

19. TlonmydyeHnne W XUMUYECKHE CBOMCTBA AMUHOKHCIOT: PEAKIHUU TI0
amMuHOTpymme  (aTKAJIUpOBAaHHWE,  alUMIUpPOBaHHWE,  OOpa3oBaHHE  COJEH,
JMA30TUPOBAHKE), PEAKIMH MO KapOOKCWUIBbHOUW Tpymnme (oOpa3oBaHHME COJIEH,
CIOXHBIX dS()HUPOB © APYrHX TMPOU3BOJHBIX KHUCIIOT), B3aUMOJICHCTBHE
aMUHOKHUCJIOT JIPYT ¢ ApyroM (oOpa3zoBanue nenTuaoB). OTHOIIEHHE aMHUHOKHUCIIOT
K HarpeBaHMUIo.

20. Knaccudukariss MOHOCAXapuI0B.

21. KonpuaTo-1iemHasi TayTOMEpHsi MOHOCAXapHI0B.

22. CTpoeHHe HyKJIEUHOBBIX KHCIIOT.

KpuTtepuu onieHKH BONIPOCOB cobece10BaHUA



Ommemxka "Omauuno"

1. OTBeT moOKa3bIBa€T MPOUYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB H3ydaecMOM
MpeaMETHON 00J1acTH, OTIIMYAETCS TITYOMHON U MOJTHOTON PaCKPBITUS TEMBI.

2. Marepuail MOHAT U U3YYEH.

3. Marepuan u3JI0kKeH B ONpEEICHHON JIOTHYECKON MOCIIeI0BATEIbHOCTH,
JTUTEPATYPHBIM SI3BIKOM.

4. OTBEeT caMOCTOSATENbHBIN, aPIYMEHTUPOBAHHBIM.

Ommemxa "Xopowo"

1, 2, 3— ananornyno orMmerke "OTiIU4YHO".

4. JlonymieHs! 1-2 HETOYHOCTH.

Ommemxa "Yoosenremsopumenvro"

1. YuyeOHbIii Marepuana, B OCHOBHOM, H3JIOKE€H TOJHO, HO TMPH OTOM
JOMyIIEHbI 1-2 cyliecTBeHHbIE OMMOKYU (HarpuMep, HEyMEHNEe IPUMEHSITh 3aKOHBI
U TEOPUH K 0OBSICHEHUIO HOBBIX (DAKTOB).

2. OTBET HEMOJIHBIM, XOTSI U COOTBETCTBYET TpeOyemMol TiyOMHE, TOCTPOEH
HECBSI3HO.

Ommemxa "Heyooeremsopumenvro"

1. He3Hnanuve wiM HenmoHMMaHHWE OOJBIIEH WM HamOoJiee CYIIECTBEHHOU
4acTH y4eOHOIro MaTtepuaa.

2. JlomymieHbl CyIIECTBEHHbIE OIIMOKH, KOTOPBhIE HE HUCIPABISIOTCS IOCIE
YTOYHSIOIIMX BOTIPOCOB, MaTepUall U3JI0KEH HECBSIZHO.

2 KonTposbHbie padoThl Uil TEKYIIEH MPOBEePKH

Konmponvnaa paboma no meme «N-codepocauwjue coeounenusn»

1. HanincaTh 1 Ha3BaTh Bce M30MepHbIE HUTpocoeauHenus: cocraBa C4HyoO2oN.
VYkazaTh iepBUYHBIC, BTOPUYHBIE U TPETUYHBIE HUTpOCcOeANHEeHUS. Kak pa3nnauthb
MIEPBUYHBIC U TPETUYHBIE HUTPOCOCIMHECHUS (HAMMCATh PEAKIIUH U TTOSICHUTD ).

2. U3 6en3ona nomyunth 3-¢propanmwiud (A). us coenunenus (A) Hamucath
peakuuu ¢ a) OPOMHON BOJOH, 6) XJIOPOBOIOPOAOM, B) (pocopHOM KHUCTOTOM.
Ha3Bathb Bce Mmoy4eHHbIE COEUHEHHUS.

3. 13 6eH3oma monyyuTh 3-0poM-3-XJ10pa300eH301II.

4. CpaBHUTh OCHOBHOCTh aHWJIMHA U OeH3wiamuHa. Hanucath peakiuu 3Tux
COEMHEHUH C A30TUCTOU KUCIIOTOM.

5. 13 nponana nonyuuts 1-uutpornponan (A). BocctanoButs (A) u aJis npo-
JyKTa BOCCTAHOBIICHMS HAIMMCATh PEAKIUIO C XJIOpOBoopoaoM. Ha3Batk.

I(onmpwlbmm pa60ma no memam 071 CaAMOCHOAMEIbHO20 usyuenun



1. [lonyunth IUATUNOBBIA 3GUpP M3 METaHAa W JIOOBIX HEOPTaHMYECKHX
peakTuBOB (2 BapuaHTa monyudeHus). HaszBate 3¢up 1Mo cuUcTeMaTHYECKOU
HoMeHKiaType. Hanucates 1711 taHHOTO 3upa peakiuio ¢ pa3daBiIeHHON cepHOM
KHUCJIOTOM.

2. Hanmucate hopmyny 100010 KpayH-3¢upa U Ha3BaTh €ro.

3. N3006pa3uth KOH(pOPMAIMOHHYIO bopmyny TpaHnc-1,3-
auMeTuiukiorekcana. M3 6yrana nonyuuts 1,1-gumeruniukinonponas. s 1,1-
JUMETHIILHMKIONPONaHa HAMKMCATh PEAKIIUIO C XJIOPOBOAOPOJIOM.

4. U3 stunanerara (depe3 ctaauio oOpa3oBaHUs alleTOYKCYCHOro 3¢dupa) mo-
nyauth 3,4 -nudeHun-2,5-rekcaH o .

5. 13 manoHoBoro »¢upa noiayuuTh 2-0yTEHOBYIO KUCIOTY (KPOTOHOBYIO).

Konmponwvnaa paboma no memam «lluknoanxkansi, npocmoie 3¢hupor)

1. U3 meTtaHa u m100BIX HEOPTaHUYECKUX PEAreHTOB CHHTE3MPOBATH METHUJI-
»TIII0BbIN 3¢up. HazaTs ero no cucremarnueckoi HoMeHknaType. Hanucate st
HETO PEeaKirio B ¢ KOHIIEHTPUPOBAHHOM OPOMOBOJOPOIHON KHUCIOTOM.

2. U3 nponana, xjgopodopMa U HEOpraHWYECKUX BEUIECTB MOay4yuTh 1,1,2,2-
TeTpameTuii-3,3-auxiopuukionpomnad. (CUHTE3 ¢ HCHOJIb30BaHUEM KapOEHOB).

3. Hanmcatp peakuuio AMEHOBOrO CHUHTe3a JUid OyTaaueHa u mporeHanst. K
HOJYyYEHHOMY aJIyKTy HpUCOeIUHUTh OpoM. M300pa3ute Hanbosee ycTONYUBYIO
KOH(OpMAIIIO IOJYyYEHHOTO MPOIYKTa.

4. Hanucath popmyny nroboro kpayHapupa. Hazeate ero. ['ne ucnons3yror-
Cs1 OTU COECIUHEHUS.

5. Kakue nukisl 60j1€e YCTONYMBBI: IIUKJIOMPOIIaHbl WM ITUKIorekcansl? I1o-
yemy?

Konumponvnaa paboma no meme «O-coodepircaujue coeOuHeHus

1. Ins coequHeHust A HamucaTh PEAKIUU C. OPOMHOU 8000, Hampuem, mae-
HUeM, 2UOPOKCUOOM HAMPUS, AMMUAYHBIM PACMBOPOM OKCUOA cepedpa, X10pUuooM
acenesza (111), euopoxcuoom meou (11) npu kommamuot memnepamype u npu Hazpe-
sanuu (Bcero 8 peakiuil).
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2. Kax pasznuumth NpOMaHOIN, TJMIEPUH, MPOMAaHANlb, WCIONB3YS OJHUH
PEaKTHUB.



3. Hamucarp  peakuuio  anpAOJbHO-KPOTOHOBOM  KOHJEHCAUMU TS
OeH3abAeruaa u aleToHa B COOTHoweHuun 2 : 1.

4. VI3 yKCYCHOM KHUCIOTBI MOJYYUTh MAJIOHOBYIO (IIPOMAaHINOBYIO) KUCIOTY U
JUISL He€ HaKMcaTh PEaKIMI0 METAHOJIOM B KUCIION cpene.

5. U3 anetusieHa moayduTh 4-MeTHIPEHOT.

Konumponvnaa paboma no meme «Humpocoeounenusn»
1. ITonyunth 3-OpOMHUTPOOEH30, UCXOAS U3 OEH30Ma.

2. Pa3znuuutk 1-HUTpONponaH u 1-HUTponponaH.

3. Pazgenutpb 2-HUTpONPOIAH U 2-METUJI-2-HUTPONPOIaH.

KpuTtepun oeHKH KOHTPOJIBHBIX padoT

Ommemxa "Omauuno"

1. Bce npenocTaBiieHHbIC 3aJaHUs BBITIOJHEHBI TIPABUIIBHO.

2. OtBeT c(hOpMUPOBAH MOTHO, IPABUIBHO OOOCHOBAH XOJI CYXKICHHS.

3. Marepuan U3J0KEH B OIPEACIICHHON JOTHYECKOH IOCIIEeI0BATCILHOCTH,
JTUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITETbHBIMN.

Ommemxka "Xopowo"

1, 2, 3 — amamoruuno ormetke "OTIUYHO".

4, Jlonymensl  1-2  HecylleCTBEHHbIE  OIMMOKHU, HCHpPABJICHHBIE IO
TpeOOBAHUIO MPETIO/IaBATEIIS.

Ommemxa "Yoosenremsopumenvro"

1. BeinosiHEHHE TOJILKO OCHOBHOTO MaTepualia, HO HE JeTajeH.

2. Jlomy1mieHbl OMTMOKH, HETOYHOCTH B OTBETaX M HEIOCTATOYHO MPaBHUIIbHBIC
(bopMyITHPOBKH.

3. OTBETHI HEMOJIHBIC, XOTSA U COOTBETCTBYIOT TpeOyeMou rinyOnHE, HMEIOTCS
HapYIICHUS JJOTHIECKOM MOCIeT0BATEILHOCTH.

Ommemxa "Heyooenemeopumenvro"

1. He3nanue uinm HemOHMMaHUE Hanbosee CyIeCTBEHHON YacTh 3a/1aHMUs.

2. He BbImonHeHa 3HauMTeNbHAS YacTh 3aJaHUN, UMEIOTCA CYIIECTBCHHBIC
OIHOKHU.



MeTonuquKne YKa3aHud Mo IMCHHUIIHHE «OpraaneCRaﬂ XUMUA»

JlaGopaTopHBI MPAKTUKYM SIBJISIETCSI BaXKHOM COCTABJISIONIEH €CTECTBEHHO-
HAy4YHOH NUCHUILTMHBI «OpraHuyeckas XUMHs» U MPEACTaBIeH Ja0OpaTOPHBIMU
paboTaMu, TeMaTUKa KOTOPBIX COOTBETCTBYET Mporpamme, uznoxxkennou B PITY ]I,
Kaxxnas naGopartopHas pabota mpeaBapsieTcsl ONpeneseHHeM Lejed U 3anady, a
TaKXK€ COAEPKUT HMHPOPMALMIO O METOAMKE BBINOJHEHHUSI HKCIIEPUMEHTa H
oopMIICHHS OTUeTA.

TexkcT METOAMYECKOro YyKa3aHWs IO BBIMOJHEHUIO JIA0OpATOPHBIX pPadboT
Haxoautcs B YMKIJI.

Ilepen Tem, Kak MPUCTYNaTh K BHIIOJHEHHUIO JabOpaTOpHOl paboThI,
HEO0OXOIMMO BHUMATEJbHO U3YYUTh TEOPETUUYECKYIO YACTh U MOCIEI0BATEIbHOCTD
BBIMIOJTHEHUSI JKCIEPUMEHTa, OOCYIUTh BCE TOHKOCTH MpPOBEIEHUS pabOThl U
TOJIBKO TIOCJIE 3TOr'0 MPUCTYIATH K €€ BBIIOJHEHHUIO.

OdopMIICHHBII OTYET MO BHIMOJHEHHOH paboTe HEOOXOAMMO cllaBaTh Ha
TOM K€ 3aHSATHH, €CJIM y TpenojaBaTens OyAayT 3aMedaHusi 1Mo o(pOpMIICHUIO
1abopaTopHOM paboThI, TO BCE HY)KHO UCIIPABUTb.





