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Kypc BHeypouHOH nedaTenbHOCTH «XHMHSA: TeOpUsl W NMPAKTHKA» Ha YpPOBHE
cpeaHero oOmiero oOpa3oBaHUsl SIBISETCS KypcOM IO BBIOOpPY OOYy4YaromIuXxcsl B
npeaMeTHON 00nacTu «ECcTecTBEHHbIE HAYKNY.

Copnepxxanue yueOHOro Kypca «XHMHS: TeOpUsi M HNPAKTHKA)
MPEICTABIICHO JIMHEWHBIM CITIOCOOOM MOCTPOECHUS YUEOHBIX TPOTPamMM.

[Iporpamma y4ueOHOTO Kypca IpeACTaBICHA CIEAYIOINMHU
COJIepKaTEIbHBIMA KOMIIOHEHTAMH :

Benenue;

YraeBogoposl;

Kucnopoaconepxanme opraHM4ecKue BEIIECTBA;

A3oTcoaepKanue OpraHnyeCcKre BeIIeCTBa;

Crpoenue aroma u nepuogudeckuii 3axon (.M. Menneneena;

CrpoeHue BelecTBa;

XUMHUYECKHUE PEaKIINH;

BemiecTBa 1 X CBOMCTBA;

XUMHS B )KU3HUA 0OIIECTBA.

MECTO B YYEGHOM IIVTAHE
[Iporpamma kypca «XuMusi: TEOPHUsi M MPAKTUKA» pacCUUTaHA HA
KJlacce mpeamnosiaraercs BoiaeauTh mo 34 gacop B 10-11 kmaccax (1 wac B Henento,
34 y4yeOHbIe Heaenu, 68 4acos ).

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA
[Inanupyemsble pe3yabTaThl OCBOEHUS MIPOTrpaMMBbl Y4eOHOTO (JIEKTUBHOTO)

Kypca «XHMHUA: TeOpUs W MPAKTHUKA» YTOUHAIOT U KOHKPETU3HPYIOT oOIIee
NOHMMAaHHUE JHUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX PEe3yJbTaTOB KakK C
MO3UIUN OpPTaHM3aIMU X JOCTIKEHUS B 00pa30BaTEIbHOMN NEATETbHOCTH, TaK U C
MO3UIUH OLIEHKU JOCTHKEHUS ITUX PE3YIbTATOB.

PesynpraThl u3yueHuss y4deOHOro (dJIEKTMBHOIO) Kypca IO BBIOOpY
00y4YaromuXcs JOJKHBI OTPAXKaTh:

pa3BUTHE JIMYHOCTH OOYYAIOUIUXCS CPEACTBAMHU MpejiaraeMoro s
U3y4deHHs yueOHOTo IpeaMeTa, Kypea: pa3BuTue o0Iel KyIbTyphl 00y4Yaromuxcs,
ux MHUPOBO33pPEHUS, [IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, pa3BUTHE
MO3HABATEIbHBIX, PETYISATUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH, TOTOBHOCTH
U CIIOCOOHOCTH K CaMOPa3BUTHIO U TPO(HECCHOHAIIBHOMY CaMOOIIPEIEIICHHUIO;

OBJIaJICHWE CHCTEMATHYECKMMH 3HAHMSIMH U TPUOOpETEHHE  OMbITa
OCYILIECTBIICHHS LIEJECO00PA3HON U Pe3yJbTATUBHOM JEATEIbHOCTH;

pa3BHUTHE CIIOCOOHOCTH K HETIPEPHIBHOMY CaMOOOPa30BaHUI0, OBJIAICHHIO

KITFOUYEBBIMA ~ KOMIIETEHTHOCTSIMH,  COCTABJISIIOINIMMH  OCHOBY  yYMCHWSI:
CaMOCTOSITETILHOMY TPHOOPETCHUIO W HMHTETPAIMHM 3HAHWUN, KOMMYHUKAIMH W
COTPYIHHUYECTBY,  JIP(DEKTUBHOMY  pemieHuto  (pa3pemieHuio)  mpoosem,

OCO3HAHHOMY  HCHOJIb30BaHHIO HMH(GOPMALMOHHBIX ©  KOMMYHHMKAIIMOHHBIX
TEXHOJIOTU, CAMOOPTaHU3AIMHY U CAMOPETYIISIIUN;

obecrieueHUE AaKaJAEeMUYECKOH MOOMIBHOCTH M (WJIHU) BO3MOXKHOCTH
MoJIep>KUBAaTh N30paHHOE HalpaBlieHUE 00pa30BaHUs;

obecrnieueHue MpoPpeccuoHaIbHON OpUEHTAIUU O0YYaIOLIUXCSI.

lInanupyemvle 1uunocmuvle pe3yibmamol



JIMYHOCTHBIC Pe3yNbTaThl BKIIOYAIOT:

POCCUNCKYIO TPaXXIAHCKYIO0 UACHTUYHOCTD (MICHTU(UKAIMS ceOsl B KAUECTBE
rpaxaanrHa Poccuu, ropaocTb 3a JOCTURKEHUS PYCCKUX YUCHBIX, 32 PYCCKYIO
HayKy, OCO3HAHUE U OIIYIIEHUE JIMYHOCTHOU COPUYACTHOCTH CY/Ib0€ POCCUKCKOTO
Hapoaa). Oco3HaHHOE, YBaXUTEILHOE U J0OpOXKEIaTeIbHOE OTHOIICHUE K
HCTOPUH, KYJIbType, PEIUTHH, TPAJAUIIHUAM, S3bIKaM, IIEHHOCTAM HapoJoB Poccun u
HapOJIOB MUDA;

c(OPMHUPOBAHHOCTh  LIEIOCTHOTO  MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHON MPAKTUKU;

c(OpMHPOBAHHOCTh LIEHHOCTU 3J0POBOTO M 0€30MacHoro obpasza >KU3HU;
WHJIMBUTyaJIbHAsI M KOJUICKTUBHAS O€30MaCHOCTh B UPE3BbIYANHBIX CUTYAIIHX;

c(hOpMUPOBAHHOCTh OCHOB DKOJIOTMYECKOW KYJIBTYpPbI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO SKOJIOTHUYECKOTO MBIIIICHUS;

OCBOCHHOCTh COIMAJIBHBIX HOPM, TMpaBWJ TMOBEACHUs, poyieil u dopm
COIMAILHOM KM3HM B TPYIIAaX U COOOIIECTBAX;

OCO3HAHHOE, YBKHUTEJIbHOE U J00pOKEIaTelIbHOE OTHOIIEHUE K JIPYroMy
YEJIOBEKY, €r0 MHEHHUI0, MUPOBO33PEHHUIO, KYJIbTYpPE, S3bIKY, BEpe, T'PaKIaHCKOUN
no3uluk. ['OTOBHOCTh W CHOCOOHOCTH BECTH JUAJOT C JPYTUMU JIOJABMHU U
JIOCTUTATh B HEM B3aUMOIIOHUMAaHU;

Pa3BUTOE MOPAJIBHOE CO3HAHUE W KOMIIETEHTHOCTh B PEIICHWU MOPaJTbHBIX
po0JieM Ha OCHOBE JIMYHOCTHOTO BBIOOpa, (POpMUpPOBaHNE HPABCTBEHHBIX UYBCTB
U HPABCTBEHHOTO MOBEACHHS, OCOZHAHHOTO U OTBETCTBEHHOTO OTHOIICHHS K
COOCTBEHHBIM MOCTYIIKaM;

ACTETHUYECKOE, SMOIIMOHAIEHO-IIEHHOCTHOE BUJICHUE OKPY’KAIOIIETO MUPA;
CIIOCOOHOCTDH K AMOLIMOHATHHO-IIEHHOCTHOMY OCBOEHHUIO MUPA.

IInanupyemvie memanpeomemuvie pe3yibmamol

MeranpenMeTHbIE Pe3yIbTaThl BKIIOYAIOT TPU TPYIIIbl YHUBEPCAIBHBIX
y4eOHBIX JICHCTBHIA.

Pecynamuenvie ynusepcanvnvie yueonvie oeticmaus

CaMOCTOSATEIIFHO OINpPEAEATh IeNH, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, IO
KOTOPbIM MOYHO OIpPEIAEINTh, YTO 1eJIb JOCTUTHYTa; OIEHUBATh BO3MOYKHBIE
MOCJEACTBUS IOCTUKEHHUS MOCTABICHHOM L[ENU B
JESTETHPHOCTH, COOCTBEHHOM >KM3HU U JKU3HU OKPYKAIOIIMUX JIFOJIEH, OCHOBBIBASICH
Ha COOOPaKEHUSIX ITUKU U MOPAIIH;

CTaBUTh H (HOPMYyIUpOBaTh COOCTBEHHBIE 3a/llayd B 00pa3oBaTEIbHOMN
JESITETHPHOCTH U )KU3HCHHBIX CUTYAIUsX;

OIICHWBATh PECYpPChl, B TOM YHCJIE€ BpeMs W Jpyrue HeMaTepHaIbHBIE
pecypcbl, HEOOXOUMBbIE TSl JOCTHXKEHUS TOCTABIICHHOW LIEJIH;

BBIOMpATh MYyTh JOCTHIXKCHUS 1€, MJIAHUPOBATH PEIICHHE MOCTaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTepUAbHBIC U HEMATEPUAIbHBIE 3aTPAThI;

OpraHu30BbIBaTh A((PEKTUBHBI TOUCK PECypCcoOB, HEOOXOMUMBIX IS
JOCTH>KEHUS TOCTABIICHHOM 11€J1H;

COMNOCTABJISITh TOJYYCHHBIA pe3yJdbTaT JESITEJIbHOCTH C TIOCTaBICHHOMU
3apaHee LENbIO.

lloznasamenvivie ynusepcanbHvle yueonvie 0eucmeust



HCKaTh U HAXOJUTh OOOOIIEHHBIE CIIOCOOBI PEIICHUsS 3a7ady, B TOM YHCIIE,
OCYIIECTBIIITh Pa3BEPHYTHIH MH(DPOPMAIIMOHHBIN MOUCK U CTaBUTh Ha €r0 OCHOBE
HOBbIE (yueOHbIE U TO3HABATEIBHBIC) 3a]1a4H;

KPUTUYECKU OIEHMBATh W HHTEPIPETUPOBATH HH(OOPMALUIO C Pa3HBIX
MO3UIINM, pacrno3HaBaTh W (UKCUPOBATH MPOTUBOPEUHS B HHPOPMAITMOHHBIX
HMCTOYHUKAX;

UCIIOJIB30BaTh  Pa3lUYHbIE  MOJCIBHO-CXEMAaTUUYECKUE  CpeACTBa IS
MPEACTABJIEHNUS CYIIECTBEHHBIX CBS3€M M OTHOLICHUW, a TAKXKE MNPOTUBOPECUMH,
BBISIBIICHHBIX B MH(OPMAIMOHHBIX UCTOUYHHUKAX;

HAXOJIUTh YU TMPUBOJAUTH KPUTHUECKHUE apTyMEHTHI B OTHOIICHUU JEUCTBUMN U
CYXXJICHUH JAPYTroro; CIOKOWHO U Pa3yMHO OTHOCUTBHCSI K KPUTUUECKUM 3aMEUYaHUsIM
B OTHOIIEHUM COOCTBEHHOI'O CYXJICHHUS, pacCMaTpuBaTh HX KakK pecypc
COOCTBEHHOI'O Pa3BUTHS;

BBIXOJIUTh 32  paMKd  ydyeOHOro  TpeaMeTa U OCYIIECTBIATH
IIeJICHAIPABIEHHBIA TIOMCK BO3MOKHOCTEH ISl IIUPOKOTO TEpeHoca CPEeICTB U
CIT0COOOB JICHCTBHS,

BBICTPaNBaTh MHAUBUIYATBHYIO 00Pa30BaTEIIbHYIO TPACKTOPHIO, YIUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIEC OTPAHUUYCHHUSI; MEHSTh
U yJIepKUBATh Pa3HbIE TTO3UIIMH B TIO3HABATEILHON JEATEIHHOCTH.

Kommynuxkamugnule ynusepcanvhvie yueonvie 0eucmeuss

OCYLIECTBIIATH JIEJIOBYIO KOMMYHHMKAIIMIO KaK CO CBEPCTHHUKAMH, TaK M CO
B3pOCJIBIMU (KaK BHYTPH 00pa30oBaTEILHONW OpraHU3allMM, TaK U 3a €€ IMpejaesiaMu),
nox0upaTh MApTHEPOB MJisi JEJIOBOM KOMMYHHUKAIIMM HMCXOAS M3 COOOpaKeHH
PE3YABTATUBHOCTU B3aUMOJAECHCTBHS, @ HE JIMYHBIX CUMITIATHIA;

IIPU OCYIIECTBICHUM TPYIMIOBON pabOThl OBITH KaK PYKOBOJIUTEIEM, TaK U
YIEHOM KOMaHAbl B Pa3HbIX poyisiX (reHepaTop UAEH, KPUTUK, HCIOJHUTEIb,
BBICTYIIAIOLIUM, SKCTIEPT U T.1.);

KOOPJIUHUPOBATH M  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEAJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BEpHYTO, JIOTMYHO W TOYHO H3JaraTh CBOK TOYKY 3pEHUS C
HCIIOJIb30BaHUEM aJIEKBATHBIX (YCTHBIX U MHUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(IMKTOTCHHBIE CUTYallMd W TMPEJOTBPAIATh KOH(IUKTHI
0 WX AaKTUBHOW (ha3pl, BHICTpaWBaTh JEJIOBYIO M  00pa30BaTEIbHYIO
KOMMYHHKAIINIO, N30€Tasi JMYHOCTHBIX OLIEHOYHBIX CYKJICHUM.

lInanupyemvie npeomemuule pe3yaibmamsi

B pesynbrate oOyuenusi no IIporpamme kypca
«XHMMHSI: TEOPHUS M MPAKTHKA» 00YyYAKOIIMACH HAYYHUTCSH

MIOHMMAaHUIO TPEIMETA, KIIFOYEBBIX TEOPUU U TOJIOKEHUH, COCTABISIOLIUX
npeaMer «XuMus», UYTO O00OecmeurnBaeTCs TOCPEACTBOM MOACIUPOBAHUS U
MMOCTAHOBKK TIPOOJIEMHBIX BOIMPOCOB, XapPaKTEPHBIX I TMPEAMETHOW o00yiactu
«EcTecTBEHHbBIE HAYKWNY;

YMEHHE pellaTh OCHOBHBIE MPAKTHYECKUE 3aJ1aud, XapaKTEpHbIC JJIs
WCMOJIB30BAHUS METOAOB U HHCTPYMEHTAPUS MPEAMETA «XUMUSY;

dbopMupoBaHUE MEKIPEIMETHBIX CBSI3€U C IPYTUMH OOJACTIMU 3HAHUSL.

OO6yuaronuics MOJy4YuT BO3MOKHOCTh HAYYUTHCS



OBJIQJICTh KJIOUEBHIMU TOHSATHUSMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX
CTPOUTCSI HayKa XHMUS, paclo3HaBaHHE COOTBETCTBYIOIIMX €H MPU3HAKOB U
B3aUMOCBSI3€M, CITIOCOOHOCTh JEMOHCTPUPOBATH PA3IUYHbIC MOAXOAbl K U3YYEHUIO
SIBJICHUH, XapaKTEPHBIX JIJIS1 U3y4YaeMOW HayKU XUMUHU;

yMEHHE peliaTh KaK HEKOTOphle TMpaKTUYeCKue, TaK W OCHOBHBIE
TEOPETHUYECKUE  3aJayd, XapakTepHble [JIi  HCMOJb30BaHUS  METOJOB U
WHCTPYMEHTApHUsl XUMUH;

HaJU4He IPEJACTaBICHUNA O XMMUU KaK LEIOCTHON TEOpHUH (COBOKYITHOCTH
TEOpHii), 00 OCHOBHBIX CBSI3SIX C HHBIMU CMEXHBIMU 00JIaCTAMU 3HAHUM.

COJEPKAHUE ITPOI'PAMMBbI

1. BBEAEHUE — 6 u

Tema 1. Ponp opranudeckux BeliecTB B oKpyskaromem mupe. [Ipaktuueckast padbota
Nel (mo BwIOOpY) «KadecTBeHHOE oOmpejeNeHne yriepoia M BOJAOpoAa B
yMaKOBOYHBIX MaTepuanax», «llosiydeHne cUMNaTHYECKUX YEPHUI M3 THUIIEBBIX
IPOYKTOBY.

Tema 2. Teopust cTpoeHusi opraHnyeckux coeauHennii A.M. BbytnepoBa. Ponp A.
M. bytiiepoBa B pa3BUTHE POCCUMCKON HAYKHU.

Tema 3. Knaccudukamus opranudeckux coeauHeHuid.  Kiaccuduxanus
XUMUYECKUX PEaKIUi B OPraHUYECKOU XUMUHU.

Tewma 4. I3oMepus opraHndecknx coequHeHnil. OCHOBbI HOMEHKIIATYPBI.

Tema 5-6. BeiBo pocTeHIIUX U MOJEKYJISIPHBIX POPMYIT OPraHUYECKUX BEUIECTB.
[IpakTHKyM IO pPEIICHUIO 3a4a4.

2. YIJIEBOJOPO/bI — 10 4

Tema 1 (7). IlpenensHble yriaeBoaopoabl. IIpakTMKymM MO COCTaBICHUIO
CTPYKTYPHBIX U30MEPOB U OCHOBAM HOMEHKJIATYPBHI.

Tema 2 (8). XapakTepucTHKa NpeAeIbHbBIX YTI€BOA0POIOB.

Tema 3 (9). IlpakTukyM 10 pelieHHrO 3a1ad. BbIBOA MOJEKYISApHBIX (GopMys
OpraHUYECKUX BEUIECTB M0 MPOAYKTaM CTOPAHMUSI.

Tema 4-5 (10-11). CpaBHuTenbHas  XapaKTEPUCTUKA  HEMPEICIbHBIX
yriieBonopooB. Poms M.M. Kyueposa u B.B. MapkoBHHKOBa B U3yYEHUH CBOMCTB
HEIPEIEIbHBIX YTIIEBOJOPO/IOB.

Tema 6 (12). Ob6mactu npuMEHEHHUS HETPENETbHBIX YriIeBOAOPOon0B. Hcropus
npupoaHoro kayudyka. Cepreii BacunmbeBuu JleGeneB m ero BKIag B CO3JaHUE
CUHTETUYECKOr0 KayuyKa.

Tema 7 (13). Ilpaktraeckas pabota Ne 2 «[lomyueHue yrieBo1opoI0B U3YICHHUE

MX CBOMCTB (M€TaHa, STUJICHA, alleTHJICHA Ha BHIOOD, C YUETOM OCHAIICHHOCTH
KaOWHeTa PeaKTUBAMM )»

Tema 8 (14). CpaBHUTEIbHAS XapaKTEPUCTHUKA LIMKINYECKUX YIIeBOAOpoaoB. Tema
9 (15). IlpakTukyM IO OCYIICCTBIICHHIO IICIIOYCK MPEBPAIICHUN C yJacTHEeM
YTJIEBOJIOPOIOB.

Tewma 10 (16). [IpupoaHbie HCTOUHHUKHU YTIIEBOIOPOJIOB.

3. KHCJIOPOACOAEPKAIIUE OPTAHUYECKHUE BEHIECTBA -13 4

Tewma 1 (17). XapakTtepucTuka CIUpTOB.

Tema 2 (18). Ilpaktuueckas padora Ne 3 «KauecTBeHHbIE peakllMy Ha CIIUPTHD



Tema 3 (19). CpaBHUTENIbHAS XapaKTEPUCTUKA CIIUPTOB U (PEHOJIOB.

Tema 4 (20). CpaBHUTENIBHAS XapAKTEPUCTUKA aJbJAETUIOB U KETOHOB

Tema 5 (21). Xapakrepuctuka KapOOHOBBIX KUCIOT.

Tema 6 (22). Ilpaktuueckast pabota Ne 4 «CBolicTBa KapOOHOBBIX KHCIIOT)

Tema 7 (23). XapakrepucTuka ciI0KHbIX 3¢upoB. XKupsl 1 macia.

Tema 8 (24). Ilpaktuueckas pabota Ne 5 «OileHKa CTENEHU HEMPEACITHbHOCTH
KUPOBY.

Tema 9 (25). Cunrernueckue motoume cpeactBa. lIpaktuueckass padora Ne 6
«Y naneHue >KUpOBBIX 3arpsI3HEHUH pa3InuYHBIMU CIIOCOOAMI»

Tema 10 (26). Xapakrepuctuka yriaeBojoB. IIpaktuyeckas pabora Ne 6
«OO0HapyKeHHE TITIOKO3bI B Ar0/1ax, PPyKTax U OBOLIAX)

Tewma 11 (27). UckyccTBeHHBIE U CUHTETHYECKHE BOJIOKHA. [IpakTuueckas paboTa
Ne 5 «PacniozHaBaHue BOJIOKOH»

Tema 12 (28). B3zaumocBs3b  yrIeBOJOPOAOB U  KHUCIOPOACOJEPKALIMX
OopraHudeckux BemecTB. [IpakTHUKyM IO OCYIIECTBICHUIO LEMOYEK MPEBPAIICHHM.
Tema 13 (29). Pemenne 3amad Ha BBIBOJ (QOPMYN KHUCIOPOACOIAEPIKAIIUX
OpraHUYeCKUX BEIECTB.

4. ABOTCOAEPXKAIINE OPTAHUYECKUE BEHIECTBA —6 u

Tema 1 (30). XapaxkTepucTuka aMUHOB.

Tema 2 (31). Apomarnueckue amusbl. Pomp H.H. 3uHMHA B OTKPBITHM HOBBIX
JIEKApCTBEHHBIX BEIIECTB U KPACUTEIEH.

Tema 3 (32). AMHMHOKHCIOTBI — amM(OTEpHbIE OpPraHUYECKHE BEIICCTRA.
HckyccTBEHHAs M CUHTETAYECKAs MUILA.

Tema 4 (33). benku U gepMeHTH, UX POJIb B TPOIECCAX KU3HEACATCIbHOCTH.
HyxkiienHOBBIE KUCTIOTHI U KU3Hb.

Tema 5 (34). BsaumocBa3b OpraHudyeckux BemiecTB. IIpakTukym 1o
OCYIIECTBJICHHIO IIEMOYEK TMpeBpamieHnii. Pemenue 3agad Ha BbIBOA (Hopmyn
a30TCOAEPKAIINX OPraHUYECKUX BEIECTB.

11 KJIACC
5.  CTPOEHHUE ATOMA U NEPUOIUYECKHWI 3AKOH .M. MEH/IEJIEEBA - 3 u

Tema 1 (36). Atom — croxHast yactuna. CoctaB aTOMHOTO si/ipa

Tema 2 (37) OnextponHass oOonouyka aroma. [IpakTHKyM IO COCTaBICHUIO
ANIEKTPOHHBIX M JIEKTPOHHO-TpadUYecKux (GPopMys aTOMOB SJIEMEHTOB MOOOYHBIX
MOATPYIII

Tema 3 (38) [lepuonnueckuii 3aKOH U MEPUOJUYECKAS] CUCTEMA XUMHUECKUX
aneMmeHToB [[.M1.Menneneesa. [IpakTnkyM 1o yCTaHOBJIEHUIO 3aBUCUMOCTH CBOWCTB
AJIEMEHTOB OT CTPOCHUS UX aTOMOB

6. CTPOEHUE BEHIECTBA — 8 u

Tema 1 (39) Ilonsatre o xumuueckoi cBsi3u. KoBajmeHTHas U HOHHAs CBS3H.

Tema 2 (40) Meraminueckass W BOAOPOJHAS CBA3U. APXUTEKTypa MOJEKYI.
Jlaboparopnas pabota «KoHCTpyrpoBaHUE MOjENEeH MOJIEKYJ (C UCIOJIb30BAHUEM
IaPOCTEPIKHEBBIX MOJIEIEH UM KOMIIBIOTEPHBIX MPOTPAMM).

Tema 3 (41) BemecrBa MOJEKYISIPHOTO W HEMOJCKYJISIPHOTO CTPOCHHUSI.
Kpucrannuueckue pemetku. [Ipeacrapnenre 3J1eKTPOHHBIX TPE3CHTALINH.

Tema 4 (42) Heopranwueckne W OpraHUYecKHe IOJUMEpBI. bBHOMOIMMEpHI.
[TpakTtuueckast padbora Ne6 «Pacnio3HaBaHue 1miacTMacc U BOJIOKOH.



Tema 5 (43) ArperatHble COCTOSIHHMS BELIECTB: ra3000pa3Hble, KUJIKUE U TBEPAbIC
BemecTBa OLEHKa BIMSHUS XMMHYECKOrO 3arpsi3HEHHs] aTMOoc(hepbl Ha OpPraHHU3M
YeJIOBEKa U JIPYTUe KUBbIE OPraHU3MBI.

Tema 6 (44) IlpakTrueckas padora Ne7 «llonyuenue, cobrpanue U paclio3HaBaHUE
razoB» (KUCIIOpO/ia, BOJIOPO/Ia, YTJIEKUCIIOTO Ta3a, aMMHUaKa).

Tema 7 (45) Hucnepcubie cuctembl. Kommounasl (3051 U renu). YucTeie BenecTra u
cmecu. CoctaB cMeceil. Paznenenne cmecei.

Tema 8 (46) [IpakTuKkyM Mo pacdyeTy MacCoBOM U OOBEMHOM J0JIe KOMIIOHEHTOB
CMECH.

7. XUMMNYECKHUE PEAKLHIUU — 11 4

Tema 1 (47) IlpuuuHbel MHOrooOpasusi BemiecTB. AJutoTponus. M3omepws.
[IpakTUKyM MO COCTABJICHUIO H30MEPOB OPTAaHUYECKUX COCTMHEHU.

Tema 2 (48) IlpuszHaku U yclIOBUS TMPOTEKAHUS XMMHUYECKUX peakUuid. 3aKoH
coxpaHeHHs Macchl BemecTB. Kiaccudukanys XuMUYecKux peakiui.

Tema 3 (49) OxuciIuTENbHO-BOCCTAHOBUTEIbHBIE PEAKUMU B HEOPraHUYECKOW U
opraHudeckoil xumuu. [IpakTHKyM 1O paccTaHOBKE KOIPQPUIIMEHTOB METOIOM
ANEKTPOHHOTO OallaHca.

Tema 4 (50) CxopocTs XuMHUYECKON peakiuu. PakTopbl, BIUSIONINE HA CKOPOCTh
xuMudecko  peakuuu. JlaGopatopHas paGota  «3aBUCUMOCTH  CKOPOCTH
reTepOTeHHBIX XMMHYECKUX PEaKIMil OT KOHIIEHTPAllMU PacTBOpPA, TEMIIEPATYypHI,
IUIOILAIA IOBEPXHOCTHU TBEPAOTO BEILIECTBAY.

Tema 5 (51) OOGpaTtuMocTh peakiuil. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €ro
cMelieHus. Bo3moxkHoctu npumeHeHus npuHiuna Jle Illatense B pa3inyuHbIX
cdepax xu3Hu. JlabopaTopHas pabora «CMmelieHue XUMUYECKOTO PaBHOBECHUS TIPH
M3MEHEHHH KOHLIEHTPAIlMU Pearupyromux BEHIecTBy (Ha MpUMepe peakiui MEXIy
pacTBOopamu poaaHua Kanus 1 xjaopuaa xkenesa (III).

Tema 6 (52) Teopus snekTponUTHYECKOW aucconmaruu. JlabopartopHas pabota
«INEKTPONPOBOJHOCTH PACTBOPOB KUCIIOT, IIEJIOYEH U COJIEHM.

Tema 7 (53) Kucnotel, OCHOBaHMS, COJIM B CBETE€ TECOPUHU DJICKTPOIUTUUYECKON
JTUCCOLIMALINH.

Tema 8 (54) Ilpaktuueckass pabora No§ «VoHHBIE peakuud B pacTBOpax
ANIEKTPOIUTOB. DKCIIEPUMEHTAIBHOE PELIEHUE 3aaW».

Tema 9 (55) Bona xak qunonb. OCOOCHHOCTH (PU3NYECKUX H XUMUYECKUX CBOWMCTB
BOAbl. Poiib BOABI B XMMHYECKUX PEAKIUAX M KU3HEIEATEIBHOCTH JKHUBBIX
OpraHU3MOB.

Tema 10 (56) 'mgponu3 HeopraHMYECcKHMX W OpraHuueckux coenuHeHui. Cpena
BOAHBIX  pacTBOpoB. IIpoMbllIIEHHOE  3HAYE€HHWE  MPOLIECCOB  TMAPOJIN3A.
Jlaboparopnast pabora «OrmnpeneneHue CcpeAabl PAcTBOPOB C  MOMOIIBIO
YHUBEPCAITBHON WHIUKATOPHOU OymMaru, pacTBOPOB JIaKMyca U peHOI(TaTIeHHAY.
Tema 11 (57) Xumuueckue HCTOYHUKU TOKa. OJekTponu3. lIpombliiineHHoe
3HAYEHUE MTPOLIECCOB AIEKTPOIU3A.

8. BEHIECTBA U UX CBOUCTBA -9 4

Tema 1 (58) Metasmibl. DIEKTPOXUMUYECKUN psii HANpsHKeHUH MeTanoB. CiocoObl
nonyyeHus MetajuioB. lIpencraBiieHHe BJIEKTPOHHBIX NPE3CHTAMN 10 TeMme
«MeTtannby.

Tema 2 (59) ®uznyeckre U XMMUYECKHE CBOMCTBa MeTauioB. Koppo3us Merasios.
["anpBaHOCTErUS, €€ UCIOJIB30BAHKE JIJIS 3AIUTHI METAJIJIOB OT KOPPO3HH.



Tema 3 (60) Hemeramnbl. CpolicTBa HemeTaioB. BojopogHbie cOeqUHEHUS
HeMeTauioB. OKcuAbl M aHTUAPUABI KapOOHOBBIX KucioT. IlpencraBnenue
JJIEKTPOHHBIX Mpe3eHTalul 1o TeMe «Hemeramnbry.

Tema 4 (61) Oprannyeckrue U HEOpraHUYECKUe KUCIO0Thl. [[puMeHeHne KUcor.
Tema 5 (62) Ilpaktuueckas padora Ne9 «CpaBHEHHE XUMHYECKUX CBOWCTB
COJISIHOM U YKCYCHOU KUCIIOT».

Tema 6 (63) Opranuueckue M HeOpraHudeckue ocHoBaHus. llpuMenenue
OCHOBaHUM.

Tema 7 (64) Ilpaktuueckas padora NelO0 «CpaBHeHue crnocoOOB MOJYyYEHUS U
XUMHYECKUX CBOMCTB rUApOKCcHAa HaTpus U ruapokcuaa meau (10)».

Tema 8 (65) AmdoTepHblE OpPraHMYECKHE M HEOPraHWYECKHE COCIUHCHUSI.
JIaGoparopnas padota «IlomyueHue ruipokcuia amOMUHNS U J0KA3aTEIbCTBO €T0
aM(OTEPHOCTU».

Tema 9 (66) IIpakTuueckast padora Ne 11 «Pemrenne skcniepuMeHTaIbLHBIX 3a/1a4
Ha UICHTU(PUKALNIO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHUN .

9. XMMMUs B ’KU3HU OBIIECTBA

Tema 1 (67) Ilpemapatsl ObiTOBOM xuMuU. OxpaHa OKpY’KaloIed Cpebl,
COONIOJIEHNE TMPaBWJI MCIOJB30BAHMS. XUMHUYECKas MPOMBIIUIEHHOCTh U
npo0sieMa OXpaHbl OKPYXKaIOIIEH Cpe/ibl.

Tema 2 (68) Xumuueckue BemiecTBa B Meaunuue. JlaGopatopHas pabota
«HccnenoBanue JI€KapCTBEHHBIX IIpenapaToB»  (ONpeAesieHue XMUMHYECKUX
BeniectB  «['nmmnumue», Ilyprene», «YporpomuHe», «ALETHICAIMIMIOBOM
KUCJIOTE», «ACKOPOMHOBOHN KUCIOTEN U T.1.).

TEMATHYECKOE IINTAHUPOBAHHME

No TemaTuveckoe MIIAHMPOBAHUE KoanuectBa
n/n 4acoB
1 | BBEAEHHUE 64
2. | YIVIEBOJOPOAbI 10 u
3 KUCJOPOACOAEPKAILIUE 134
" | OPTAHUYECKHUE BEIHIECTBA |
4 A30TCOJAEPXALINE OPTAHUYECKUE 64
" | BEHIECTBA




5 CTPOEHHUE ATOMA W NEPUOJUYECKHIA 3y
"| 3AKOH J.U. MEH/JIEJIEEBA
6. | CTPOEHUE BELHIECTBA 84
7. | XUMHNYECKHUE PEAKIIHN 114
8.| BEHIECTBA Y X CBOMCTBA 94
9. | XUMMUA B ’)KU3HU OBLIECTBA 44
NUTOor 70

OCHOBHBIE KPUTEPUU OHEHUBAHUA JEATEJIBHOCTH

OBYYAIOIIIUXCA

Onenka y4eOHBIX JOCTHKEHUH OOYyYarolmuxcs MPOU3BOJIUTCA C YYETOM
neiaed MpeaBapuTEIbHOIO, TEKYIIEro, 3TAHOTO M HUTOrOBOTO MEJAarornyecKoro
KoHTpoJIs o [Iporpamme yaeOHOTO (3JIEKTUBHOTO) Kypca « XUMHUSI: TEOpHsl U

NMPAKTHKA.
Ouenka TpeGoBanus
3a4TEHO 5 Boinmosinenue 3aJlaHu i TEeKylIero KOHTPOJISA

(OTJIMYHO)

(TecTOBBIE IPOBEPOYHBbIE PA0OTHI) - OTBET COJICPKUT
90-100% >11eMEeHTOB 3HAHUIA.

OueHka yCTHOI0 0TBeTa, MUCbMEHHON KOHTPOJIbHOM
padoThl (3a1aHUA CO CBOOOJHO KOHCTPYHMPYEMbIM
OTBETOM):

B OTBETE MPUCYTCTBYIOT BCE MOHATHUSI, COCTABIISIOIINE
coj/iep>KaHKe TaHHOW TeMbl (OCHOBHBIE 3aKOHBI U TEOPUU
XUMHH, 3aKOHOMEPHOCTH NPOTEKAHUS XHUMHUYECKUX
peakiui, oOllMe Hay4yHble NPUHIMIBI MPOU3BOJICTBA




HEOPraHMYECKUX M OPraHMYECKUX BELIECTB M [p.), a
CTEIEHb UX PACKPBITHS COOTBETCTBYET YPOBHIO,
KOTOPBIN IPEAYCMOTPEH roCy1apCTBEHHBIM
oOpazoBareiabHbIM cTaHAApTOM. OTBET AEMOHCTPUPYET
OBJQJICHUE  y4YAIIMMCSH  KJIKOYEBBIMH  yYMEHUSIMH,
OTBEUAIOIIMMH TpeOOBaHUSAM CTaHIapTa K YpPOBHIO
NOJTOTOBKM  BBIIYCKHUKOB  (TpaMOTHOE  BJaJICHHE
XUMUYECKUM  SI3BIKOM, HCIIOJIb30BAaHUE XUMUUYECKOU
HOMEHKJIATYPbI — «TPUBUAIIBHOW» WM MEXKIYHAPOIHOM,
yMEHHE KJIacCU(PUIMPOBATh BEIIECTBA U pPEaKIUH,
TEPMHUHOJIOTUYECKH TPAMOTHO XapaKTEepU30BaTh OO0
XUMHYECKUN TMPOLECC, OOBICHATH OOYCIOBIECHHOCTD
CBOMCTB M TNPHUMEHEHHS] BELIECTB HMX CTPOCHUEM H
COCTaBOM, CYUIHOCTh W 3aKOHOMEPHOCTHb IPOTEKaHUS
M3YUYEHHBIX BHJIOB peakivil). B oTBeTe Bo3MOXKHas o1HA
HECYIIECTBEHHAs OINOKA.

Ouenka yMeHHM# peliaTh pacyeTHbIE 32/1a4H:

B JIOTHYECKOM PACCY>KJICHUU U PEIICHUH HET OMIHOOK,
3aJlaya pelleHa paluoOHAIbHBIM CIIOCOOOM.

4
(xopor11o)

Boinonnenue 3alaHui TeKyLIero KOHTPOJISA
(TecTOBBIE MPOBEPOYHBbIE PAOOTHI) OTBET COIEPHKUT
70-89% »reMeHTOB 3HAHUH.

OueHka yCTHOTO 0TBeTa, MUCbMEHHOW KOHTPOJIbHO
padoThl (3alaHMsI CO CBOOOAHO KOHCTPYHPYEMbIM
OTBETOM):

B OTBETE MPUCYTCTBYIOT BCE MOHSTHS, COCTABISIOIINE
OCHOBY COJIEpKaHUsI TE€Mbl, HO MPU HUX PACKPBITHU
JOMYIIEHbl HETOYHOCTH, KOTOPBIE CBUIETENBCTBYIOT O
HEJJOCTATOYHOM  ypPOBHE  OBJAJCHUS  OTAECIbHBIMU
KJIFOYEBBIMU YMEHHSIMHU (OIIMOKK TIPU ONpPEETICHUU
KJ1aCcCU(UKAITMOHHBIX IIPU3HAKOB BEILIECTB,
UCII0JIb30BAHUM HOMEHKJIATYPbI, HATUCAHUY YPABHEHUI
XUMHUYECKUX pEeaKUi U T.I1.).

OueHka yMeHMH peliaTh pacyeTHbIE 3a1a4M:

B JIOTUYECKOM PACCYKACHUH W PELUICHUU HET
CYILIECTBEHHBIXOINOOK,HO3aJauapeiieHa
HEpalMOHAIBHBIM CIIOCOOOM WJIH JIOMYIIEHO He 0oJee
JIBYX HECYIIIECTBEHHBIX OIIHOOK.

3
(ynoBiieTs
0
PHUTEIHHO)

BoinosiHeHHe — 3aJaHUM  TeKYyLIero KOHTPOJIA
(TecTOBBIE IPOBEPOYHBbIE PAOOTHI) OTBET COACPIKUT
50-69% »neMeHTOB 3HAHUH.
OueHka yCTHOroO 0TBeTa, MMCbMEHHON KOHTPOJIbHOU
pabdorel (3aaHUsI CO CBOOOJAHO KOHCTPYHUPYEMbIM
OTBETOM):
OTBET MOJIHBIM, HO P 3TOM JONYIIEHA CYIIECTBEHHAs




omnoKa 150051 OTBET HCMOJIHBIM, HECBS3HBIMN
(OTCYTCTBYIOT HEKOTOPBIE MOHATHSA, HEOOXOANUMBIE TS
pPacKpbITHs OCHOBHOT'O COJEpP’KaHUS TEMbl); B OTBETE
IPOSIBISIETCA HENOCTATOYHAS CHCTEMHOCTD 3HAHUM WU
HEJOCTAaTOYHBIN YPOBEHB BIAJEHNS COOTBETCTBYIOINMHU
KJIFOUEBBIMU YMEHUSMU.

OueHka yMeHHMH peliaTh pacyeTHbIE 32/1a4u:

B JIOTUYECKOM pAaCCYX IEHUU HET CYIIECTBEHHBIX
OIIMOOK, HO JOMYIIEHA CYyIIECTBEHHas OIIMOKa B
MaTEMaTHYECKUX pacyeTax.

HE 2 BobinosHenune 3aIaHUU TEeKyLIero KOHTPOJISA
(HeyIOBIIETB
3a4T€HO | OPUTENIBHO) | (TECTOBBIE MPOBEPOYHBIC Pa00ThI) OTBET COIEPKUT
MeHee 50% 27eMEeHTOB 3HAHUU.

OueHka yCTHOrO 0TBeTa, MUCbMEHHON KOHTPOJIBHOM
padoThI (3a1aHKUS €O CBOOOAHO KOHCTPYHUPYEMBbIM
OTBETOM):

npy OTBETE OOHAPY>KEHO HEMOHHMAaHHME YYalIUMCS
OCHOBHOT'O COJIepXaHUsi y4yeOHOro marepuasna HId
JNOMYIIEHbl  CYIIECTBEHHBIE OLINOKH, KOTOpbIE
YYaIMICS HE MOXET HUCIPABUTh IPU HABOIALIMX
BOIIPOCAX YYUTENS, IIPU OTCYTCTBUU OTBETA.

Onenka yMeHHMil pemiaTh pac4eTHbIC 3aJa4M:

UMEIOTCSl CYIIECTBEHHbIE OLIMOKHM B JIOTHYECKOM
pacCykKJICHUU U PEIICHUY; 3a[a4a HE PEILICHA.

YYEBHO-METOAUYECKOE 1 MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIbBHOU JEATEJIBHOCTH

Oobs13aTeqbHas JuTeparypa

Xumus. 10 xmacc (6a30BbIi YpOBEHB): yUeOHUK 1151 0011e00pa30BaTeIbHBIX
yupexaennii / O.C. I'abpuensn, M.: «/Ipodar, 2013. - 192 ¢

1. Xwmuma. 11 xmacc  (6a30BBIi  YpOBEHB):  y4YEOHMK IS
obmeobpazoBarenbHbIX yupexaenuii / O.C. 'abpuensn, M.: «lIpoday, 2013. -
224 ¢

JlonoiHUTEIbHAS JJUTEpaTypa

1. 'abpuensia O.C., OctpoymoB U.I". «Xumusi. MaTepuansl 17151 TOATOTOBKH
K €IMHOMY TOCY/IapCTBEHHOMY 9K3aMEHY U BCTYMHUTEIbHBIM dK3amMeHaMm B BY3b1»
— M.: JIpoda, 2008 — 703 ¢

2. Tabpuensa O.C. «Xumudeckuii HSKcrepuMeHT B tmkone. 10 kiacc:
yaeoHo-meToauyeckoe nocooue/ O.C. INabpuensn, JI.IT. Batnmunra. — M.: [Ipoda,
2005. - 208 ¢

3. I'abpuensa O.C., OcrpoymoB WN.I'., Beenenckas A.I'. «O0mas xumus B
TecTax, 3ajJadax, ynpaxHenusix. 11 kimacc: yueOHoe mocoOue st
oO1reo0pa3oBarenbHbIX yupexaeHui — M.: [Ipoda, 2009 — 216 ¢



4. Tapmun A.Il. «Oprannueckast XuMus B TaOJMLAX U CXEMAX) —
XUMU3AAT, 2006. — 184 ¢

5. Kyzuenona H.B., Jlekun A.H. «3anaunuk no xumuu. 10 kinace» —
M..«<BEHTAHA-I'PA®», 2013. — 144 ¢

6. Jleskun A.H., Ky3nenosa H.B. «3agaunuk no xumuu. 11 xiaace»
— M..«BEHTAHA-I'PA®», 2014. — 236 ¢

7. ITnuyruna I'.B. «XuMus 1 noBceHEBHAs KU3Hb YEIOBEKa» - 2-€
u3nanue, crepeoruntoe — M.: JIpoda, 2006. — 252 ¢

8. DnexTpoHHbIe POPMBI YICOHHKOB U3 (he1epabHOTO MepeyHs
(cM. obsi3aTenbHAs TUTEpATypa)
HNuTepHer-pecypcebl

http://fcior.edu.ru/ denepanbHbiii IGHTP UHGOPMAITIOHHO-
o0Opa3oBaTeIbHBIX PECYPCOB

http://orgchem.ru/chem2/index2.htm MuTepakTHBHBIN MyIbTUMEINAA
yueOHUK «Oprannyeckasi XuMHs»

http://alhimikov.net/organikbook/menu.html DnexkrponHbIii yaeOHUK 11O
OPraHUYECKON XUMHUU

http://orgchem.ru/ MatepaktuBHbIN yueOHUK OpraHrudecKass XUMHUsI

http://www.hemi.nsu.ru/ OcHoBbl xumun. THTepHET yueOHUK

http://www.chem.msu.su DnekTpoHHast OnOIMOTEKa YUCOHBIX MaTEPHUAJIOB
0 XUMUH

http://himiya-video.com/ Buneoypoku 1o

xumuu https://chem-ege.sdamgia.ru/ Pemry EI'D

http://www.fipi.ru ®UITN

MarepuajibHO-TeXHUYECKOE o0ecrieueHne
o0pa3oBaTe/IbHOM 1eATeJIbHOCTH
Hma  peammzanum  Ilporpammbl  «XuMHSAA: TeOpusi W NPAKTHKA»
HEOOXOIMMO co3AaTh cHCTeMy ydeOHoro obopynoBanusi. CoBpeMEHHBIE
TpeOOBaHUs K CHUCTEME YydeOHOro oOOpyJOBaHUS TIPEACTABICHBI B IIPUKa3e
MunucrepctBa oOpa3oBaHusi ¥ Hayku Poccuiickoit ¢emepanuu Ne 336 or
30.03.2016 roma «O06 yTBepKIECHHH TEPEUYHS CPENCTB OOYUYCHHUS M BOCIIHTAHUS,
HEOOXOIUMBIX JIJISl peanu3alii 00pa30BaTebHBIX MPOTPaMM Ha4yaIbHOTO OOIIETO,
OCHOBHOTO OOIIETO ¥ CpeaHero ooOmero o0pa3oBaHUs, COOTBETCTBYIOIIUX
COBPEMEHHBIM  yCIIOBUSAM  OOy4YeHHUs, HEOOXOIMMOro TpH  OCHAIEHUHU
001e00pa3oBaTeIbHBIX OpPraHU3alMi B IENAX peaTu3allud MEPOMPHUSITHI 10
CONICUCTBHUIO CO3/IAaHUI0O B CYOBEKTax poccHiickoi denepanuu (UCXoAs W3
MIPOTHO3UPYEMOM MOTPEOHOCTH) HOBBIX MECT B 001Ie00pa30BaTEIbHBIX
opraHmu3anusax, KpuTepueB ero  (GopmupoBaHus ©  TpeOOBaHWA K
(GYHKIIMOHAIBHOMY OCHAIICHHWIO, a TakKKe HOpPMAaTHBa CTOMMOCTH OCHAIICHHUS
OIHOTO MecTa O0OydYalollerocs YyKa3aHHbIMH  CpEJICTBaMU  OOy4YeHUs U
BOCITUTAHUSY,



IIpuMepHbIe TEMBI IPOEKTOB:
1. Uctopus mosrydeHus ¥ IPUMEHEHHE YKCyca.
2. OpraHnYecKre BeIeCcTBa — KOHCEPBAHTHI JIJIS MTUIIEBBIX MTPOTYKTOB.
3. TexXHOJ0TUsI MOJIOYHOKHUCIION 3aKBACKH OBOILEH.
4. VccnenoBaHUe COCTaBa Pa3IUIHBIX COPTOB CIIMBOYHOTO Macia.
5. MsroToBiieHHE MACIISTHBIX KPACOK.
6. BeiOupaeM cpeACTBO JJ1s1 MBIThSI JKUPHOM MOCY/bI.
/. I3roToBJIeHNE MbUIA PYYHOH paOOTHI.
8. AHaiu3 pa3IUYHBIX COPTOB XO3IMCTBEHHOTO MBLIIA.
9. MHccnenoBaHre MOIOIIEH CITOCOOHOCTH MbLJIA B OTHOIIIEHUHW PAa3TMYIHBIX
3arpsA3HUTENICH.
10. UccaenoBanue kayecTBa MEIa.
11. Kak coxpaHuTh CBEKECTh MOJIOKA?
12. Onpenenenue mopora YyBCTBUTEIBHOCTH PEAKITUN Kpaxmalia ¢ HOJIO0M.
13. N3yuyeHue 3aBUCUMOCTH TOSBJICHUS (M UCUC3HOBEHUS) CJIAJIKOTO MPUBKYCa
KapTodelst OT TeMIIEPATYPBHI.
14. VccnenoBaHue coiep kKaHmsi aCKOPOMHOBOM KHUCIOTHI B Pa3IMUHBIX COKaX.
15. Ucropus xiedorneyeHus.
16. Ucropust uepHUI.
17. UccnenoBanue cojiep kanusi KopernHa B pa3IudHBIX Mapkax 4das u Kode.
18. NsroroBieHne TEMIEPHBIX KPACOK.
19. BiiusHue 3TUIOBOTO CIMPTA HA Pa3BUTHE PACTECHUM.
20. Tlonyuyenue u npUMEeHEHHE JKeTaTHHA.
21. Paznenenuie pacTUTENBHBIX TUTMEHTOB 3€JICHOTO JIUCTA.
22. VI3roToBjeHNE akBapeIbHBIX KPACOK U3 PACTUTEIBHBIX TUTMEHTOB.
23. VccnenoBanrue XUMHUECKON CTOMKOCTH IJIACTMACC — YITAKOBOYHBIX
MaTEPHUAJIOB JJIS MUILEBBIX MPOITYKTOB.
24. CoMHEeHUS U TpUYyM(} BEIIMKOTO OTKPBITHS.
25. Amdopsl, ampubum u... aMPOTEpHOCTS.
26. Bognas 000J104Ka IUIAHETHI.
27. Umeet 1 Boa mamMsaTh?
28. BaxxHOCTB BO3/TyXa U 3JI0POBBE UETIOBEKA.
29. DKkonoruyeckue mpooIeMbl XUMUIECKOTO MPOU3BOICTBRA.
30. Xumudeckue BeniecTBa B MOBCEIHEBHOM )KMU3HU YEIIOBEKA.



