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1. lTosicHuTEILHASA 3aIMCKA

YueOHblii Kypc «XHMHS: TeOpHSI M NMPAKTUKA» CO3JaH B LEIAX OOECIEYECHHUs NpPUHIUMA
BapHATUBHOCTH U Yy4yeTa WHJIMBUIYAJbHBIX MOTPEOHOCTEW OOy4arommxcs W OpHU3BaH
peann30BaTh CIEAYIONIYI0 (YHKLIHIO — BOCIOJIHUTh H3Y4YEHHE IMpeaMera «XuMHus», He
BKJIFOUEHHOTO B y4eOHBIN IUIaH 00IIe00pa30BaTeIbHOM OpraHU3alui B MPEIMETHYIO 00J1acTh
«EcTecTBeHHBIC HayKW» KakK 0053aTENIbHBIA MPEAMET B COOTBETCTBUE B BHIOPAHHBIM MPOdUiIeM
00y4eHwusl.

YueOHblil Kypc «XHMHUSI: T€OPHS M MPAKTHKA» HA YPOBHE CPEIHEr0 OO0IIEro oO0pa3oBaHHS
ABIIIETCSL KypCOM IO BbIOOPY 0oOyuaroluxcs B peAMeTHOI obactu « EcTecTBeHHBIE HAYKHY.
[Iporpamma yueOHOTO Kypca «XHMHUSI: TEOPHS W MPAKTHKA» UIsI 00pa3oBaTeIbHBIX
OpraHM3alyii, peamu3ylouX MOporpaMMbl CcpeaHero obmero oOpa3oBaHus (danee —
[Iporpamma), pa3zpaboTaHa B COOTBETCTBUM CO CJIEAYIOIIMMH HOPMAaTHBHO-TIPABOBBIMH
JIOKYMEHTaMHU:

[1 ®enepanbublii 3akoH Poccuiickoit @enepanuu ot 29 nexadps 2012 roma Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepanumy» (C I3BMEHEHHUSIMU U JIOTTOJTHEHUSIMU );

[1 ®epepanbHbIi TOCYIApPCTBEHHBI 00pa30BaTelIbHBIA CTaHAAPT CpPEAHEro  OOILIero
00pa3zoBaHus, YTBEPXKIEHHBIN TpHKa3oM MuHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoi
Oenepannn ot 17 mas 2012 1. Ne 413 (¢ U3BMEHEHUSMH U JTOTIOJTHEHUSIMH );

[1 Tlopsimok OpraHu3aliii U OCYIIECTBJIICHUS 0Opa30BaTENbHOUN JCATEIBHOCTH 10 OCHOBHBIM
00mieo0pa3oBaTeIbHBIM MIPOrpaMMaM — 00pa30BaTElbHBIM IPOTpaMMaM HadadbHOTO OOIIEro,
OCHOBHOT'O OOIIIET0 M CPEIHETO O0IIEro 00pa3oBaHusl, yTBEPXKICHHBIM MPHKa3oM MUHOOpHAYKH
Poccun ot 30.08.2013 roza Ne 1015 (c u3sMEHEHUSIMU U TOTIOJTHEHUSIMHU);

[1 CanlluH 2.4.2.2821-10 «CaHuUTapHO-3IHIEMHOIOTHYECKHE TPEOOBAaHHUS K YCIOBUSIM U
opraHuzanu oO0y4yeHHss B 0OmIeoOpa3oBaTeNnbHbIX YyupexaeHusx» (nanee — CanlluH),
YTBEP>KIACHHBIM TOCTAaHOBIIEHWEM [J1aBHOIO TOCYIapCTBEHHOTO CaHHTapHOro Bpaua P®D or
29.12.2010 Ne 189 (c u3MEHEHHUAMU U TOTIOJTHEHHUSIMH ).

[Iporpamma y4eOHOTo Kypca 00ecreYnBaeT:

0011eo0pa3oBaTenbHy0, O0MEKYIbTYPHYIO COCTABISIONIYIO MPU MOJYYEHUH CPEIHETO OOIIero
06pa3OBaHI/I$I;paSBI/ITI/I€ JIMYHOCTHU 06yqafonmxca, ux ITIO3HABATCIIbHBIX HUHTCPCCOB,
UHTEJUICKTYyaJIbHOU M IIEHHOCTHO-CMBICIIOBOM Cephl;

pPa3BUTHE HABBIKOB CaM0O00pa30BaHMs U CaMONPOEKTUPOBAHUS;

yrIIyOJieHHEe, pacIIUpPEeHUE U CUCTEMAaTH3aIMI0 3HAHUH B BBIOPAHHOW 00JIaCTH HAyYHOTO 3HAHHS
Wi Buaa A€ATCIbHOCTH,

COBEPILICHCTBOBAHUE HMEIOIIETOCS W TNPUOOPETCHHE HOBOTO OIbITA  TO3HABATEIBHOM
JeATENIbHOCTH, TIPO(ECCHOHATBHOTO CAMOOTIPEICIICHHS 00YYaIOIIMXCS.

[TporpaMMa KOHKPETHU3UPYET COJEpKaHHE TmpeaMera «XHMHUSD» U JaeT TMPUMEPHOE
pacrpeziesieHue yueOHBIX YacoB MO COACPIKATEIbHBIM KOMIIOHEHTAM U pa3jieiiaM/TeMaM.

JlaHHas mporpamma TrapaHTUpyeT oOecreueHHe eIMHCTBa 00pa30BaTEIbHOTO MPOCTPAHCTBA 3a
CUCT NPCEMCTBCHHOCTHU, HUHTCTpAlUH, MMPEAOCTABICHHA PaBHBIX BO3MOXKHOCTEM M KadecTBa
0o0pa3oBaHUs, MOXXET WCIOJIB30BaThCs 00pa30BaTEIbHON OpraHu3aluell npu pa3padoTke
00pa3oBaTeIbHON IPOrPaMMbl KOHKPETHOM OpraHU3aIliH.

Conepxxanune [IporpaMMbl CTPOUTCS C YYETOM PETHMOHAIBHBIX OCOOCHHOCTEH, YCIOBHUU
0o0pa3oBaTeNbHBIX ~OpraHu3alMii, a TaKKe C Yy4Y4eTOM BOBJICUCHHS OOYYArOIIMXCS C
OTPaHUYCHHBIMU BO3MOXKHOCTSIMHU 3]I0POBBSI.

OchnosHast yenb n3y4eHus: yaeOHOro Kypca « XMMHSI: TEOPHUs M MPAKTHKAY

(dbopMHpOBaHUE MPEICTABICHUI 0 XMMUYCCKON COCTABJISIONICH €CTECTBEHHO-HAYUHOW KapTHHBI
MHpa, OBJIAJICHUC BaXXHEUIIIMMU XUMHUYECKUMU IMOHATHUAMU, 3aKOHAMHU U TCOPUAMU.

OcHogHble 3a0ayu:



OBJIAICHUC MCTOJAMHM HAYYHOI'O IIO3HAHUSA IJIA 00BICHEHHS XHMUYECKHUX SBJICHUH W CBOMCTB

BCIICCTB, OLUCHKU POJIM XHUMHUU B PA3BUTHU COBPCMCHHBIX TEXHOJOTUH U MOJIYYCHHUHN HOBBIX

MaTCpHraIOB,

BOCIIUTAaHHUEC y6e)KI[eHHOCTI/I B IIO3UTHBHOM pojin XUMHUH B KHU3HU COBPECMCHHOI'O O6H.[CCTBa,

H606XOI[I/IMOCTI/I T'paMOTHOI'O OTHOHICHUA K CBOEMY 3JOPOBBIO Oprn(anmeﬁ cpeac,
MNPUMCHCHUC T1O0JTYYCHHBIX 3HAHMUI JUIA 0€30IaCHOr0 HCIIOJIb30BAHUS BCIICCTB U

MaTepuasoB B OBITY, CEIbCKOM XO3SIMCTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTUUECKUX 3a/1ad B
MOBCE/IHEBHOM JKU3HH, MPENyNpPEexJACHUs SBICHUIN, HAHOCSIIUX BpPEI 370POBBIO 4YEJIOBEKa U
OKpYXalollleu cpere.

2. H.TIaHI/IpyeMbIe pe3yJbTaThbl 0OCBOCHUA yqeﬁﬂoro nmpeamMera

[Tnanupyemble pe3yabTaTbhl OCBOESHHS MPOrpaMMbl Y4eOHOTO Kypca « XHMUS: TeOpUsl U
NPAKTHKA» YTOUHSIOT U KOHKPETU3UPYIOT 00Ilee NOHUMAHNUE JIMYHOCTHBIX, METAIPEIMETHBIX
U TIPEJMETHBIX Pe3yJIbTaTOB KaK C MO3HMIMN OpPraHU3allMM WX JIOCTH)KEHUS B 00pa30BaTEIbHOM
JeSITeIbHOCTH, TaK U C MO3ULUI OLIEHKH JOCTHKEHHS 3THUX Pe3yJIbTaTOB.

PesynbpTarel u3ydeHus yueOHOro (JIEKTMBHOIO) Kypca IO BbIOOpY oOOyuarommxcs
JIOJKHBI OTPakaTh:

pa3BUTHE JUYHOCTH OO0YYAIOUIUXCS CPEACTBAMHU MPEAJIaraéMoro i U3yuyeHus: yueOHoro
npeaMera, Kypca: pa3BUTHE OO0LIeH KyJIbTypbl 00y4aroImuxcs, UX MUPOBO33PEHUs, LIEHHOCTHO-
CMBICIIOBBIX YCTaHOBOK, DPa3BUTHE ITO3HABATENBHBIX, PETrYJATUBHBIX M KOMMYHHKATHBHBIX
CHOCOOHOCTEH, TOTOBHOCTM M CHOCOOHOCTH K CaMOpa3BUTHIO M NPO(ecCHOHATBHOMY
CaMOONPEIEIEHHUIO;

OBJIQ/ICHUE CUCTEMATHUECKUMHM 3HAaHUSMH U IPUOOPETEHUE OINbITa OCYIIECTBICHUS
11eJ1€c000pa3HON U Pe3yIbTaTUBHON AESITEIbHOCTH;

pa3BUTHE CHOCOOHOCTH K HENPEPhIBHOMY CaMOOOpPa30BaHMIO, OBJIAJCHUIO KIFOUEBBIMU
KOMIIETEHTHOCTSIMH, COCTABJISIOIIUMH OCHOBY YMEHHS: CaMOCTOSTEIBHOMY NMPHOOPETEHUIO U
UHTETpaluy 3HAaHUHA, KOMMYHHUKAllMM M  COTPYJIHUYECTBY, J(PPEKTUBHOMY pEIICHUIO
(pa3peteHuro) po0Jem, OCO3HAHHOMY  HCIOJIb30BaHUIO WHOOPMALIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH, CAaMOOPTraHU3allui U CaMOPETYJISILINH;

o0OecrieyeHrne akaJeMU4eCKOd MOOWIBHOCTH U (MJIM) BO3MOXKHOCTH MOJAJEP>KUBAThH
u30paHHOE HarpaBlieHHne 00pa30BaHus;

obecrieueHre MpoPecCHOHATBHON OPUEHTAIIMH 00yYarOIIHXCA.

IInanupyemvle nuuHOCmHbIE pe3yIbMAamMbl

JIMYHOCTHBIE PE3yJIbTATHI BKIIOYAIOT:

POCCHICKYI0 TPaKJaHCKYI0 MJIEHTHMYHOCTh (MAeHTH(UKauus ceds B KayecTBe
rpaxnanuaa Poccuu, ropaoCcTh 3a TOCTHKEHUST PYCCKUX YUCHBIX, 32 PYCCKYIO HayKy, OCO3HAHHE
U OLIYUIEHWE JHUYHOCTHOM CONpPUYACTHOCTH cyabOe poccuiickoro Hapona). Oco3HaHHOE,
YBOKHUTEIFHOE U OOPOXKETaTeIbHOe OTHOUICHHE K MCTOPUH, KYJIbTYpe, PEIUTUHU, TPAAHUIIUIM,
A3bIKaM, LIEHHOCTSIM HapoA0oB Poccun 1 Hapo10B Mupa;

c(OPMHUPOBAHHOCTH 1IE€JIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY
YPOBHIO pa3BUTHs HayKH U OOIIECTBEHHON NMPaKTHUKH;

chOpMHUPOBAHHOCTh  IIEHHOCTH  3JI0pOoBOro W  Oe3omacHoro oOpasza  KHU3HH,
WH/IMBUyallbHAs M KOJJICKTUBHAsI 0€3011aCHOCTh B YPE3BbIYaWHBIX CUTYAlIUsX;

c(OpMUPOBAHHOCTh OCHOB 9KOJIOTUYECKOU KYJIBTYpBI, COOTBETCTBYIOIIIEH
COBPEMEHHOMY YPOBHIO SKOJIOTHYECKOTO MBIIIUICHUS;

OCBOCHHOCTb COIMAJILHBIX HOPM, TIPABUII TIOBEICHUS, POJICH M (OPM COIMATTBHON KU3HH
B Ipynnax M cOOOIECTBAaX; OCO3HAHHOE, YBA)XUTEIbHOE M JOOpOXKeIaTeIbHOE OTHOILICHHE K
JPYyrOMYy YeJIOBEKY, €ro MHEHHIO, MHUPOBO33PECHHUIO, KYJIbTYpE, SI3BIKY, BEpe, TPakJaHCKOW
no3unuu. ['0TOBHOCT M CHOCOOHOCTH BECTH JHANIOT C APYTUMH JIIOJBMH U JIOCTUTaTh B HEM
B3aWMOIIOHIMAaHUS;



Pa3BUTOE MOPAIbHOE CO3HAHME W KOMIIETCHTHOCTb B PEIIEHWH MOPAJIBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (QOPMHUPOBAHWE HPABCTBEHHBIX YYBCTB W HPABCTBEHHOTO
MOBEJICHUS, 0CO3HAHHOTO M OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHBIM TOCTYITIKaM;

ACTETHYECKOE, SMOIMOHATBHO-IIEHHOCTHOE BHJICHUE OKPYKAIOIIEr0 MUPA; CIIOCOOHOCTH
K SMOI[MOHAIbHO-IIEHHOCTHOMY OCBOCHHIO MHpA.

IInanupyemvie memanpeomemmwle pe3yibmamol

MeranpeaMeTHbIe pe3yabTaThl BKIIOYAIOT TPU TPYIIBl YHUBEPCATBHBIX YUCOHBIX
JIEHCTBU.

Pezynamusnvie ynusepcanvHule yuebHvie Oeticmaust

CaMOCTOATENIbHO OIpPEACNATh IEIH, 3a/laBaTh IMapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MOYHO ONIPEACIINUTH, YTO 11€JIb TOCTUTHYTA;

OIICHUBAaTh BO3MOIKHBIC ITOCIICACTBUS JOCTHXKCHHS IIOCTABICHHON ICIU B ACATCIHLHOCTH,
COOCTBEHHOW KM3HU M JKU3HU OKPYKAIOIIMX JIFOJICH, OCHOBBIBAsSCh Ha COOOPAKECHUSIX 3THKU U
MOpaJiy;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIE 3aJa4yd B 0Opa30BATEIIbHOW IEATEIHLHOCTH H
JKU3HEHHBIX CUTYaIUsX;

OLICHMBAaTh pPECYpChl, B TOM YHCIE BpeMS M JpYrue HeMaTepUalbHbIE PECYPCHI,
HEOOXOIMMEIE JIJIS JIOCTHXKEHHMS ITOCTABIICHHOM LICNIH;

BBIOMpATh MYyTh JOCTIDKEHUS LENH, IUIAHUPOBAaTh pEIIEHUE IOCTaBICHHBIX 3ajad,
ONTUMU3HPYS MaTepUAIbHBIC U HEMATEePUATbHBIC 3aTPATHI;

Opranu3oBbIBaTh A()PEKTUBHBIA MOUCK PECYpCOB, HEOOXOAUMBIX I JOCTHXKEHUS
IMOCTaBJICHHOM 1ICIIH;

COIOCTABIIATH MOJYUYEHHBIN PE3yJIbTAT JEATEIbHOCTH C IIOCTABJICHHOM 3apaHee LENbIO.

Ilo3nasamenvHvie yHugepcaivbHvle yueOHbie 0eticmaus.

UCKaTh U HAXOJAUTh 0000IIEHHbIE CIOCOOBI pelIeHus 3a/1a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYThI HMHPOPMALMOHHBI TOUCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE W
MO3HABATEIIbHBIC) 3a/1a4H;

KPUTUYECKH OIICHUBaTh W HWHTEPIPETHPOBATH HMHQPOPMALUIO C PA3HBIX IO3HUIUH,
pacro3HaBaTh ¥ UKCUPOBATH IPOTHBOPEUYHS B MH(POPMAITMOHHBIX HCTOYHHUKAX;

WCIIOIb30BaTh PA3JIMYHbIE MOJEIbHO-CXEMAaTUYECKHE CPEICTBAa JUIsl TpEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOLIEHWH, a TakkKe MPOTUBOPEUMIl, BBISBICHHBIX B
WH()OPMAIMOHHBIX UCTOYHHUKAX;

HaxOJIUTh U MPUBOJAUTh KPUTHUECKHUE aPTYMEHTHl B OTHOIICHUH ACHCTBUN U CYXICHUMN
JIPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKUM 3aMEYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CYXKICHHS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS; BHIXOIUThH 32
paMKH y4eOHOTO TMpeaMeTa M OCYIIECTBIISThH IICJICHANPABICHHBIH TOUCK BO3MOXKHOCTEH ISt
HIMPOKOTO MEPEHOCca CPEJICTB U CIIOCOOOB IEHCTBUS;

BBICTpPaMBaTh WHIMBHUIYyaTbHYIO0 00pa30BaTEebHYIO TPAEKTOPHUIO, YUUTHIBASI OTPAHUYCHHS
CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OIPaHUYECHNS;

MEHSTh U YIEPKUBATh Pa3HbIC MO3UIIUU B TTO3HABATEILHON JESTEIHHOCTH.

Kommynuxamusnule ynugepcanvhvie yuedHvie oeticmeus

OCYIIECTBIISITh JEJOBYI0 KOMMYHUKAIIMIO KaK CO CBEPCTHHUKAMU, TaK M CO B3POCIBIMU
(xak BHYTpH 00Opa3oBaTeNbHOI OpraHM3ally, TaKk U 3a ee IMpeaesamu), MoAoupaTh MapTHEPOB
JUISL IEJIOBOM KOMMYHHUKAIIMH HUCXOMS U3 COOOPaKEHHM PEe3yIbTaTUBHOCTH B3aUMOJCHCTBUS, a
HE JIMYHBIX CUMIIATHI;

MPU OCYIIECTBJICHUH TPYIIOBONH pabOThl OBITh KaK PYKOBOJIUTEIEM, TaK W UYJICHOM
KOMaH/Ibl B Pa3HBIX POJIsiX (TeHepaTop UAEH, KPUTHK, UCIIOJHUTENb, BBICTYAIOIINM, SKCIEPT U
T.1.);

KOOPJIUHUPOBATh W BBIONHATH pPabOTy B YCIOBHUSIX pPEAlbHOTO, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BEpHYTO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHUS C MCIOJIb30BaHHEM
aJICKBaTHBIX (YCTHBIX U MMUCbMEHHBIX ) SI3BIKOBBIX CPEJICTB;



pacno3HaBaTh KOH()IMKTOTCHHBIE CHUTYallMd M NPEAOTBpamiath KOHQIMKTHL 0 WX
aKTUBHOW (ha3bl, BBICTpaMBaTh JEJIOBYI0 U 00pa3oBaTelIbHYI0 KOMMYHHKAIUIO, H30eras
JMYHOCTHBIX OIIGHOYHBIX CY>KIACHUH.

IInanupyemvle npeomemmuvie pe3ynbmamol

B pesymprare oOyuenus mo IIporpamme yueOHOoro kypca ««XuUMHSI: TeOpUSl H
NPaKTHKAa» 00y4YalOLIHIiCA HAYYHTCSH !

NOHUMAHUIO MPEAMETa, KIIIOYEBBIX TEOPHH M TIOJIOKCHUH, COCTABISIONIMX IPEIMET
«XuMuA», 4TO 00ECHeUnBaCTCsI MOCPEICTBOM MOJEIMPOBAHUS W TOCTAHOBKH MPOOJIEMHBIX
BOITPOCOB, XapaKTEePHBIX LI IpeAMETHOM obnactu «EcTecTBeHHBIE HAYKN»;

YMEHHUE pellaTh OCHOBHBIE MPAKTUYECKHE 3aJaud, XapaKTEpHbIC Ui HCIOJIb30BAHUS
METOJIOB M HHCTPYMEHTApHS MpeaMeTa « XUMUs»;

(dbopMHpOBaHKE MEKIIPEIMETHBIX CBSI3€H € APYTrUMH 00IaCTIMU 3HAHUS.

OOyyaromuiicss HOJY4HT BO3MOKHOCTh HAYYHTHCS:

OBJIA/IETh KIIOYEBBIMH TOHATHSAMH M 3aKOHOMEPHOCTSIMH, Ha KOTOPBIX CTPOUTCS HayKa
XMMUS, PACIO3HABAHHWE COOTBETCTBYIOIIMX €W NPU3HAKOB M B3aUMOCBS3CH, CIIOCOOHOCTH
JIEMOHCTPUPOBATh PA3JIMYHbIC MOIXOABI K M3YyUCHHIO SBJICHHH, XapaKTEPHBIX Ui HU3ydaeMOi
HayK{ XUMUU;

YMEHHE pemaTh Kak HeKOTOPbIe PAaKTUYECKHUE, TAaK U OCHOBHBIE TEOPETHUECKUE 3a1auH,
XapaKTepHBIE JUISL UCTIOJIb30BAHUS METOJ0B U MHCTPYMEHTAPHS XUMHH;

HAJIMYHE TPEJICTABICHUI O XMMHHU KaK IeIOCTHOW TEOpHH (COBOKYITHOCTH TEOpHii), 00

OCHOBHBIX CBSI3SX C HHBIMU CMEXHBIMH 00JaCTIMU 3HAHUH.
3. Conep:xanune y4e0HOro Kypca

10 KJIACC (1 4 B HeneJ1o, Bcero 34 4)

BBenenue — 6 4

Ponp opranmueckux BemeCTB B OKpysKarowmeM mupe.Teopus CTpoeHHs OpraHUYeCKHX
coenuHenuii A.M. byrtnepoBa. Ponsr A. M. byrtnepoBa B pa3BUTHE POCCHUICKONM HayKH.
Knaccudukamuss oprannueckux coequHeHnd. Kiaccupukanuss XUMHYECKHX pEaKIuid B
opraHuueckoi xuMuu. M3oMepus oprannueckux coequHeHnii. OCHOBbI HOMEHKIIATYphl. BbiBOA
IPOCTEHIINX U MOJIEKYJSIPHBIX (OpMysa opraHuyeckux BemiecTB. [IpakTUkyM MO peuieHuro
3a/1a4.

Tema 1. Yruesogopoab: — 10 u

[Ipenenbuble yriieBogopoasl. [IpakTUKyM MO COCTaBIEHHIO CTPYKTYPHBIX M30MEPOB M
OCHOBaM HOMEHKJIATypbl. XapaKTEpPUCTUKA MpPEIENbHBIX YIIeBOAopoAoB. IIpakTukym 1o
pemieHuo 3anad. BwiBog MoneKyssipHBIX (OpMyd OpraHMYECKHMX BEUIECTB IO MPOAYKTaM
cropanus. CpaBHUTENbHAs XapaKTEPUCTUKA HENPEAEHbHBIX YyriieBonoponos. Poms M.M.
KyuepoBa u B.B. MapkoBHHKOBA B U3yUYEHHH CBOMCTB HEMPEEIbHBIX YIIIeBO10poaA0B. ObnacTi
IPUMEHEHHs HENpENenabHBIX yrieBogoponoB. Mcropus mnpuponHoro kayuyka. Ceprei
BacunneBuy JlebeneB u ero BKJIaJ B CO3JJaHME CUHTETHUECKOTO Kayuyka. [IpakTudeckas pabora
Ne 1 «lIlomyuenue yrieBooOpONOB M3Y4EHHME HX CBOWCTB (Me€TaHa, JTUJICHA, AllETHWJIEHA Ha
BbIOOpP, C Y4YETOM OCHAIICHHOCTH KaOuHeTa peakTuBaMM)». CpaBHUTENbHAs XapaKTEpUCTHKA
LUKJIAYECKUX YTIeBOAOPOAOB. IIpakTHKymM IO OCYLIECTBICHHUIO LENOYEK IPEBPALLCHUN C
Y4acTHEM YIJIEBOJOPOJOB. I [prpogHEIE HCTOYHUKH YIIIEBOIOPOOB.

Tema 2. Kuciiopogocoaep:xamue opranndeckue pemecrsa —13 u

Xapaktepuctuka crnuptoB. [Ipaktuueckass padora Ne 2 «KauecTBeHHbIE peakuu Ha
cnupThl». CpaBHUTENbHAas  XapaKTepUCTUKAa COUPTOB U ¢eHonoB.  CpaBHUTEIbHAS
XapaKTepUCTHKA albJIETHJ0B U KETOHOB. XapaKTEepUCTHKA KapOOHOBBIX KUCIOT. [IpakTnueckas
pabora Ne 3 «CBolicTBa KapOOHOBBIX KUCIOT». XapaKTEPUCTUKA CIOKHBIX 3(upoB. Kupsl u
macina. [Ipaktiuaeckas pa6ora Ne 4 «O1eHKa cTeneHu HeNpeaebHOCTH KUpoB». CHHTETUYECKHE



Moromue cpenctpa. [IpakTudeckas padora Ne 5 «Y naneHue >kupoBbIX 3arps3HEHUN Pa3TMIHBIMU
criocobamm». XapakTepuCTUKa yrieBoaoB. [IpakTuueckas padota Ne 6 «OOHapy)eHHE TIIOKO3bI
B srojax, (Gpykrax M oBomax». VICKycCTBEHHBIE M CHHTETHUYECKHE BOJIOKHA. [IpakTuueckas
pabota Ne 7 «PacnozHaBaHue BOJIOKOH». B3auMoCBA3b yriieBoJOpPOI0B U KUCIOPOACOAEPKAILINX
OpraHu4eckux BewiecTB. IIpakTMKyM MO OCYLIECTBICHMIO LIENOYEK NpeBpalieHuil. PemeHue
3a[a4 Ha BBIBOJ ()OPMYJT KHCIOPOACOACPIKAIINX OPTAaHUYECKIX BEILIECTB.

Tema 3. A3oTconepxaiiue OpraHudecKue Belecrsa — S 4

XapakTepucTuka amMuHOB. Apomaruueckue amusbl. Pons H.H. 3uHMHA B OTKpbBITHH
HOBBIX JICKAPCTBEHHBIX BEIIECTB M KpacHTeJe. AMHHOKUCIOTH — aM(pOTEpHbIE OpPraHUYeCKHe
BenlecTBa. VickyccTBeHHas M cUHTeTHYecKas nuina. benku u pepmMeHTsI, UX POJib B Mpoleccax
KHU3HEIeATeIbHOCTH. HyKIIeMHOBBIE KHCIOTHI U KU3Hb. B3anMOCBSA3h OPraHMYECKUX BEIIECTB.
[IpakTKyM O OCYIIECTBICHHIO LIETIOYEK IpeBpalieHuil. Pemienue 3amau Ha BBIBOA (GopMyl
a30TCO/IEPIKAIINX OPTraHUYECKHX BEILECTB.

11 KJIACC
(OBILIASA XUMMUS)
(14 B Heae10, Bcero 34 4)

Tema 1. Crpoenne aroma u nepuoanveckuii 3axon .M. Meneseesa - 3 4

AtoM — cinoxHas yactuna. CocTaB aTOMHOTO siipa. DJIEKTPOHHAs 000JIOYKa aTroma.
[IpakTUKyM 1O COCTABJICHHIO JJICKTPOHHBIX M DIIEKTPOHHO-TpapUUecKuX (GOpPMyJT aToMOB
DJICMCHTOB HO60‘IHI>IX noArpy1mil. HepI/IOIH/I‘-ICCKI/Iﬁ 3aKOH MW TICpHUOANYCCKasA CUCTCMaA
xumudecknx anemMeHTtoB J[.M.MenneneeBa. IIpakTMKyM 10 yCTaHOBJICHHIO 3aBUCHMOCTHU
CBOWCTB 3JIEMEHTOB OT CTPOSHHSI UX aTOMOB

Tema 2. CTpoenne BemecTBa — 8 4

IlonsitTue o xumuueckou cBs3u. KoBajneHTHas M MOHHAas cBsi3U. MerauMueckas M
BOJIOPOJ/IHAS CBsI3U. ApXUTEKTypa MoJiekyJl. JlaboparopHas padota «KoHcTpynpoBaHue moaenei
MOJIEKYJ (C HCIOJIb30BAaHUEM ILIAPOCTEP)KHEBBIX MOJEIEH MM KOMIBIOTEPHBIX MPOTPaMM).
BemectBa MOJIEKYJSIPHOTO M HEMOJEKYJSpPHOro cTpoeHus. Kpucraminyeckue pemeTki.
[IpencraBneHne 2IIEKTPOHHBIX Mpe3eHTanui. Heopranuueckne M OpraHM4ecKHe IMOJIMMEPBHI.
buononumepsr. [Ipaktuueckas pabora Nel «Pacrno3HaBaHune IuUIacTMacC U BOJIOKOHY.
ArperaTHble COCTOSIHMSI BEIIECTB: Ta3000pa3Hble, >KHUIKUME M TBepable BemiectBa OleHka
BJIMSTHUS XUMHYECKOIO 3arpsi3HEHUs aTMocdepbl Ha OpPraHU3M 4YelloBeKa M JpyIrue HKUBBIE
opranusMmsel. [Ipaktnueckas pabora Ne2 «Ilomydenue, cobupaHue M paclo3HaBaHHE Ta30B»
(xucinoponaa, BOAOPOJa, YIIIEKUCIOro ra3a, aMmmuaka). Jucnepcusie cucreMbl. Komtouas! (3011
u renu). Yucteie BemectBa U cmecu. CoctaB cmecel. Paznenenue cmeceit. Ilpaktukym mo
pacyeTy MaccoBOM U 0ObEMHOM J10JIel KOMITOHEHTOB CMECH.

Tema 3. Xumuyeckue peakuuu — 11 4

[Tpuunabl  MHOrooOpasust BemecTB. AsuoTpornus. W3omepus. Ilpaktukym 1o
COCTABJICHUI0 H30MEpPOB OpPraHUYECKUX COE€IWHEHHMW. [Ipu3HakKm MW yCIOBUS NPOTEKaHUs
XUMHUYECKHX peakIMid. 3aKOH COXpaHeHHs Macchl BemlecTB. Kiaccudukamms XUMHUECKUX
peakumii. OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUN B HEOPTaHMYECKOM M OpPraHUMYeCKOU
xumud. [IpakTukymM 10 paccTaHoBKe KO3((HUIIMEHTOB METOAOM 3IIEKTPOHHOro OanaHca.
CkopocTh XUMUYECKON peakuuu. DakTophl, BIUAIOMIME HA CKOPOCTh XMMHYECKOW PEaKIIHH.
JlaGopatopHasi pabora «3aBHCHUMOCTh CKOPOCTH T€TE€POr€HHBIX XUMHUECKUX PEaKIHi OT
KOHIIEHTpALlMN PacTBOPa, TEMIIEPATYpPhI, ILIOIIAINA TOBEPXHOCTH TBEPAOTO BEIIECTBAY.
OO6patuMocTh peakiuii. XMMHUECKOe paBHOBECHE M CIOCOOBI €ro cMmeleHus. Bo3moxHoCTH
npumenenus npunnuna Jle Illarense B pazmuunbix cdepax >xku3Hu. JlabopaTopnas pabota



«CMmerieHne XHMHYECKOTO paBHOBECHS NIPU HW3MEHEHHWH KOHLIEHTPALUHU pPearupyronux
BELIECTB)» (Ha MPUMEPE PEAKIIMU MEKIY pacTBOpaMH poJaHua Kanus u xjaopuaa xenesa (I1I).
Teopust snexkTponutuyeckoil aucconuanuu. JlaboparopHas pabora «IIEKTPONPOBOIHOCTH
pacTBOPOB KHUCIIOT, ILIenoded u cotiei». Kuciorel, OCHOBaHHUS, COJIM B CBETE TEOPHUU
aneKkTponuTuyeckoit quccounanuu. [Ipaktuyeckas pabora Ne3 «MoHHBIE peaklu B pacTBOpax
AJNIEKTPOJIUTOB. DKCIIEPUMEHTANIbHOE pelieHne 3amay». Boga kak aunosib. OcoOeHHOCTH
bu3NYeCKUX W XUMHUYECKHX CBOMCTB BOJbl. Poib BOABI B XMMHYECKHX pEaKUUAX U
KU3HEICATCIIbHOCTH JKUBBIX OpraHu3MOB. [MAPOTU3 HEOPraHMYECKMX U OpPraHHYECKUX
coenquHenuii. Cpena BOJHBIX pacTBOPOB. [IpoMbllsieHHOE 3HAUYEHHE MPOLIECCOB THAPOIIN3A.
Jlabopatopnast paborta «OmnpeneneHue cpeabl pacTBOPOB C IOMOIIBIO  YHUBEPCAIbHOU
MHAUKATOPHOU Oymaru, pacTBOpPOB Jlakmyca U (eHondranenHay. XuMUUYECKHe HCTOUHHUKH TOKA.
OnexTponu3. [[poMbIIUIeHHOE 3HAYEHUE MTPOLIECCOB AIIEKTPOIIN3A.

Tema 4. BemrecTBa ux cBoiicrea —9 u

Meramipl. DNEKTPOXUMUYECKHN Pl HampsokeHWd MeTauioB. CrocoObl MOTydeHHs
MeTtaiioB. lIpeacraBieHne 3IEKTPOHHBIX Mpe3eHTalui no teMe «Metamibsy. duznueckue u
XUMUYECKHE CBOICTBA MeTauioB. Koppo3us metaioB. ["aibBaHOCTETHSA, €€ UCIIOIb30BAHUE IS
3alUTHl METAJUIOB OT Koppo3uu. Hemeramnsl. CBolicTBa HEMeTaIIIOB. BogopoaHbie coetuHeHns
HeMeTaioB. OKCHIBI M aHTUAPUIBl KapOOHOBBIX KucHoT. IIpencraBieHue >SIEKTPOHHBIX
npe3enTanuii mo reme «Hemeramisy. Oprannueckue U HeOpraHuyeckue KUciaoTel. [Ipumenenue
kucnot. [Ipaktudeckas pabora Ned «CpaBHEHHE XUMHUYECKUX CBOWMCTB COJISIHOW U YKCYCHOM
KuciIoT». OpraHudyeckue ¥  HEOPraHMYECKHe OCHOBaHMS. [IprMeHeHue OCHOBAaHMIA.
[Tpaktueckass pabora No5 «CpaBHeHHE CHOCOOOB TONYyYEHUS U XHUMHUYECKUX CBOMNCTB
ruapoKcuaa Hatpus U ruapokcunaa meau (II)». AmdoTrepHble OpraHUYecKue W HEOPTraHNICCKHUE
coenunenus. JlabopatopHas padora «[lomyuenue rugpokcuia aTlOMUHUS U JOKA3aTENbCTBO €ro
amdporepHoctn». IlpakTrdeckas padora Ne 6 «PemieHne SKCIEpUMEHTAIBHBIX 3a7ad  Ha
UACHTU(DUKAIINIO OPrAaHUYECKUX U HEOPTaHUUYECKUX COSAMHEHUI».

Tema 5. Xumus B ;KU3HH 001eCTBA

[Ipenapater  ObITOBOM xumuH. OXpaHa OKpY’KaromIed Cpeapl, COONIOIEHUE IPaBHI
UCMOJIb30BaHusl. XUMHUUECKUE BellecTBa B MenuiuHe. JlaboparopHas pabora «MccnenoBanue
JIEKapCTBEHHBIX TpenapaToB» (ompeneneHne xumudeckux BemiecTB «[nmmune», [lypreney,
«YpoTponuHe», «ALETWICATIMINUIOBOM KHUCIOTE», «ACKOPOMHOBOM KHCIOTE» U T.I.).
XuMudyeckne BCIIECTBA B CCIIBCKOM XO3SUCTBE U CTPOUTCIILCTBC. HpI/IMeHeHI/IC MHHCPAJIBHBIX
ynoOpenuil. Mcronp3oBaHHEe CTPOUTENBHBIX CMECEH, pacTBOPUTENEH, Kpacok, CIIJIaBOB U T.I1.
Xumu4deckasi IpOMBIIIUIEHHOCTh U MPoOJIeMa 0XpaHbl OKPYKAIOIIEH CPeIbl.

Ne HaumenoBanue pa3jaesioB KoauuecTBO B TOM umciie HA IPOBeCHUE
(Tem) 4acoB I10 IIpaktnyeckux | KoHTpoOJIbHBIX
nporpamme pador padot
10 knacc
BBenenue 6 1 0
1 YreBo10poibl 10 1 1
2 Kucnoponoconepxkariue 13 5 0
OpTraHWYECKUE BEIIECTBA
3 A3zoTconepxaiue 5 0 0
OpTraHWYECKUE BEIIECTBA
HTOr0 34 7 1
11 knacc
1 Crpoenue aToma " 3 0 0
nepuoanyeckuii 3akon .M.
Menpeneena




2 Crpoenue BeliecTsa 8 2 1
3 XHUMHYECKUE PEAKITUU 11 1 0
4 BemiecTBa nx cBOHCTBa 9 3 0
5 XuMu B KA3HU 0011eCcTBa 3 0 0
HUTOr'0 34 6 1
TEMATHYECKOE INIAHUPOBAHUE
10 k1ace
Ne HaumenoBanue pa3nenoB u Tem Bcero
4acoB
/1
BBenenne 6u
1. Ponp opranndeckux BEHIECTB B OKPYIKAIOIIEM MUPE. 1
2. Teopus crpoenus oprannueckux coequnenuii A.M. bytieposa. Pois A. M. 1
ByrtnepoBa B pa3BuTHE POCCUIICKON HAYKHU.
3. Knaccudukanus opranmueckux coeaunenuii. Knaccungukarus 1
XUMHUYECKHUX PEAKLNN B OPraHUYECKON XUMUHU.
4. N3omepust opranndeckux coequHeHuil. OCHOBbI HOMEHKIATYPBI. 1
5. BriBo mpocTeimmx U MONIEKYISIPHBIX (POpPMYIT OpraHUYeCKUX BEUIECTB. 1
6. [IpakTuKyM MO peleHuIo 3a1ay. 1
Tema 1. Yruesogopoast 104
7. [IpenensHble yrieBonoposl. [IpakTHKyM 10 COCTaBICHUIO CTPYKTYPHBIX 1
M30MEpPOB U OCHOBAM HOMEHKJIATYPHI.
8. XapakTepUCTHKA NMPEIETbHbBIX YIIIEBOIOPOJIOB. 1
9. [IpakTHKyM 1O perieHuto 3a1a4. BbBoJ MoneKyIapHBIX opmyi 1
OpPraHUYECKUX BELIECTB MO MPOAYKTaM CrOpaHusl.
10. | CpaBHuTeNbHAs XapaKTEPUCTUKA HETIPEIEIbHBIX YIJIEBOIOPOIOB. 1
11. | Pons M.U. Kyueposa u B.B. MapkoBHHKOBa B U3y4YE€HUH CBOHCTB 1
HeNpeAeIbHbIX YTIEBOA0POI0B.
12. | OGmactv NpUMEHEHHUS HENPEISIbHBIX YTIIEBOA0POI0B. MicTOpHs IpUpOTHOTO 1
kayuyka. Cepreit BacunbeBuu JlebeneB u ero Bkiaj B coO3/jaHNe
CHHTETHYECKOT0 KaydyKa.
13. | Ilpaxmuueckasn paboma Ne 1 «Ilonyuenue yene6o00po0os uzyueHue ux 1




CEOUCMEN.

14. | CpaBHuUTeNbHAS XapaKTEPUCTUKA UKIMUYECKUX YIJIEBOAOPOIOB. 1

15. | Koumponvnas paboma Nel «Yzneeo000poovt» 1

16. | Ananu3 KOHTpOJIbHOK paboThl. [IpUpoIHBIE HCTOYHUKH YTIIEBOJAOPOIOB. 1
Tema 2. Kucsiopogocoaepskaniue opranHnyeckue Bemnecrsa 13 u4

17. | XapakTepuctuka CllupTOB. 1

18. | Ilpaxmuueckas paboma Ne 2 « Kauecmeenmnvie peakyuu Ha CRUPmMuLy. 1

19. | CpaBHuTeNbHAS XapaKTEPUCTHKA CIIUPTOB U (DEHOJIOB. 1

20. | CpaBHHTENbHAS XapaKTEPUCTUKA AJIbJICTUIOB i KETOHOB. 1

21. | XapakTepucTuka KapOOHOBBIX KHCIIOT. 1

22. | Illpaxmuueckas paboma Ne 3 «Ceoticmea KapOOHOBbIX KUCTIOM ». 1

23. | XapakTepucTuKa CIIOKHBIX 3¢upoB. JKUpbel 1 Maca. 1

24. | Ilpakmuueckas paboma Ne 4 « Oyenka cmeneHu HenpeoeibHOCHU HCUPOB. 1

25. | CunTeTHUYECKHE MOOIINE CpeacTBa. [Ipakmuueckas paboma Ne 5 « Yoanenue 1
HCUPOBYIX 3A2PAZHEHUL PASTUYHBIMU CNOCOOAMULY.

26. | XapakrepucTuka yrieBojaoB. [lpakmuueckas paboma Ne 6 « Obnapyaicenue 1
2NIIOKO03bl 8 200aX, PPYKMAx u 080UlaxX».

27. | VlckyccTBEeHHBIC U CHHTETHUYECKHE BOJIOKHA. [Ipakmuueckas paboma No 7 1
«Pacnosnasanue 8010K0H».

28. | B3auMOCBs3b YIIIEBOIOPOIOB U KHCIOPOICOACPIKANUX OPraHUISCKIX 1
BemiecTB. [IpakTHKyM MO OCYIIECTBIICHHUIO [IEMTOYEK MPEBPALLICHHUI.

29. | Pemenue 3aa4 Ha BBIBOJ (POPMYIT KHCIOPOICOACPIKAIINX OPTaHMIECKUX 1
BEIIIECTB.
Tema 3. A3oTcoaep:kaniue opraHu4ecKne BemecTsa Su

30. | XapakTepuCTHKa aMUHOB. 1

31. | Apomarnueckue amuHbl. Pons H.H. 3uHuHa B OTKPBITUH HOBBIX 1
JIEKapCTBEHHBIX BEIIECTB U KPACUTEICH.

32. | AMHUHOKHCTOTHI — aM(OTEepHBIE OpraHIYecKue BelecTBa. VickyccTBeHHas U 1
CUHTETHYECKas MHUIIIA.

33. | benku u GpepMeHTHI, UX POJIb B MpoIleccax Ku3HenesTenbHocTH. Hyknennoseie | 1




KHCJIOTHBI U )KHU3Hb.

34. | Hmoczoevlit ypok-noemopenue. 1
11 kaacce
Ne HanmeHnoBanue pa3zienoB U TeM Bcero
4acoB

/11
Tema 1. Ctpoenue atoma u llepuoguuecknii 3axon [{.. MenneneeBa 3u

1. AtoM — croxkHas yactuiia. CoctaB aTOMHOTO sJipa. 1

2. DnekTpoHHas 000si0uka aroma. [IpakTHKyM 1O COCTaBIECHUIO AJIEKTPOHHBIX U 1
ANMEKTPOHHO-TpaduIecKuX (GOpMysT aTOMOB JIEMEHTOB MOOOYHBIX MTOATPYIII.

3. [Teproaudeckuii 3aK0H U IEPUOANYSCKAS CUCTEMA XUMUYICCKUX 1
anemenToB J[.M1.Menneneesa. [IpakTuKyM 10 yCTaHOBIJICHHUIO
3aBUCUMOCTH CBOMCTB AJIEMEHTOB OT CTPOCHHUSI KX aTOMOB.
Tema 2. CTpoeHue BellecTBa 8u

4. [TonsiTue 0 xumuyeckoi cBsA3u. KoBaneHTHast 1 HOHHAs CBSI3H. 1

5. Mertannndeckast 1 BOAOPOHAS CBSI3U. APXUTEKTYpa MOJIEKYIL. 1

6. BemecTBa MOJIEKyIIpHOTO U HEMOJIEKYJISIPHOTO cTpoeHus. Kpucramiueckue 1
PELICTKH.

7. Heoprannueckue u oprannueckue nonumepsl. buononumepst. Ilpakmuueckas | 1
paboma Nel «Pacnosnasanue niacmmacc u 6010KOH».

8. ArperaTHble COCTOSIHHSI BEIIECTB: Ta3000pa3Hble, )KUIKKE U TBepble BemecTBa | 1
OrneHka BAMSHUS XUMUYECKOTO 3arpsi3HeHus: aTMochepsl Ha OpraHu3M
YeJIOBEKa U JIPYTHe )KUBBIE OPTaHU3MBL.

9. Ipaxmuueckas paboma No2 «Ilonyuenue, cobupanue u pacnosnasanue 2azosy |1
(kucnopooa, 6000pooa, yeneKucio2o 2asd, amMmMuara).

10. Hucnepcubie cuctembl. Kommou sl (3011 u renu). YucThie BelecTBa U CMECH. 1
CoctaB cMecell. Pa3znenenne cMecen.

11. | Koumponsvnaa paboma Nelno meme «Cmpoenue geujecmeay. 1
Tema 3. Xumnueckue peakuuu 11y

12. | Ilpuunaber MHOTOOOpa3us BeniecTB. Aintotponwus. M3omepus. [Ipaktukym mo 1

COCTaBJICHUIO NU30MCPOB OPIraHUYCCKUX COCIUHEHMH.




13. | Ilpu3Haku U yCIOBHS MPOTEKAHUS XUMUYECKUX PEaKIMii. 3aKOH COXpaHEHUS 1
Macchl BenecTB. Kimaccupukarms XuMHUecKux peakiui.

14. | OkucauTenbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B HEOPTaHUYECKON U 1
opranudeckoi xumuu. [IpakTukym o pacctaHoBke K03(ppULHEHTOB METOIOM
AJIEKTPOHHOTO OasiaHca.

15. | Cxopoctb xumMuueckoi peakiuu. @akTopsbl, BIUSIOLUINE HA CKOPOCTh 1
XUMHYECKON PEAKIUU.

16. | O6paruMocTh peakiuii. XHUMHUECKOE PABHOBECUE U CITIOCOOBI €r0 CMEIIECHUSI. 1
Bosmosxnoctu npumenenus npuanumna Jle Illarense B paznuunbix chepax
AKU3HHU.

17. | Teopus 371€KTPOJUTHUECKON AUCCOLALINH. 1

18. | Kucnotsl, OCHOBaHHMS, COJIM B CBETE TEOPHUHU AIICKTPOIUTUIECKON mucconuanuu. | 1

19. | Ilpakxmuueckasa paboma Ne3 «Monnvie peakyuu 6 pacmeopax 21eKmpoiumos. 1
Oxcnepumenmanvroe pewieHue 3a0ayy.

20. Bona kak qumosns. Oco0eHHOCTH (PU3UIECKIX U XUMUYICCKUX CBOHCTB BOJIBI. 1
Ponb BOJbI B XMMHUECKUX PEAKLUAX U )KU3HEIEATEIbHOCTH KUBBIX
OpraHU3MOB.

21. [M'aaponu3 HeopraHWYECKUX U OpraHuvecKux coequuennid. Cpena BOAHBIX 1
pactBOpOB. [IpoMBIlIIIEHHOE 3HAYE€HHUE ITPOLECCOB TUAPOIIU3A.

22. | XuMHUYeCcKHe UCTOYHUKH TOKa. DIeKTpou3. [IpoMelluieHHOE 3HaUeHuEe 1
IIPOLIECCOB 3JIEKTPOIH3A.

Tema 4. BemmecTBa n uX cBONCTBa 94

23. | Mertamibl. DNEeKTpOXUMHUYECKUN psiJl HaNpspKeHU MeTauioB. CocoOsl 1
IoJIydeHus: MeTayioB. [IpencraBieHne 371€KTPOHHBIX MPE3EHTALUM 110 TEME
«Metaisn.

24. | ®dusnueckue U XUMUYECKHe CBOMCTBa MeTayioB. Koppo3ust MeTanos. 1
["anpBaHOCTETHS, €€ NCIIOJIB30BAHME IS 3ALUThl METAJIJIOB OT KOPPO3HH.

25. | Hemerannsl. CBolicTBa HEMETAJUIOB. BojopoiHbIe coelnHeHNs] HEMETAILIOB. 1
Oxcupl U aHTUIPU]IBI KAapOOHOBBIX KUCIOT. [IpencraBienne 3eKTpOHHbBIX
npe3eHTanmii no reme «Hemeramibn.

26. | OpraHnyeckne U HEOpPraHWIECKHE KACIOTHI. [[pUMEeHeHne KUCIIOT. 1

27. | Illpaxmuuecxas paboma Ne4 « CpasHerue XuMuieckux c80UCme COAHOU U 1
VKCYCHOU KUCTOMY.

28. | Oprannyeckue U HeOpraHu4deckre ocHOBaHus. [[puMeHeHne OCHOBaHUIA. 1




29. | llpaxmuueckas paboma Ne5 « Cpagnenue cnocobo8 nonyyeHus: u Xumuyeckux 1
c601UCme euopoxcuda Hampus u 2uopoxkcuda meou (1) ».

30. | AmdorepHbIe OpraHn4ecKre U HEOPraHNIECKUE COSAUHEHUSI. 1

31. | Ilpaxmuueckas paboma Ne 6 «Pewenue sxcnepumeHmanbubix 3a0a4 Ha 1

udenmuqbukauwo Op2aAHUYECKUX U HeopcaHUu4eCKux COCOUHEHUIL.

Tema 5. XumMus B ;KM3HHU 001I€CTBA 3y
32. | IIpenapatsl ObITOBOM XUMUK. OXpaHa OKPY>KAIOIIEH Cpe/ibl, COOTIOACHUE 1
MIPAaBUJI UCTIOJIB30BAHUS.
33. XUMHYECKHUE BEIIECTBA B MEINUIIUHE. 1

34. XuMmudeckue B€IICCTBA B CCJIIbCKOM XO3SHCTBE U CTPOUTEIIBCTBE. HpI/IMeHeHI/IC 1

npo0ieMa OXpaHbl OKPYIKAIOIICH CPEIIbI.

MHUHCPAJIBbHBIX y,Z[O6p6HPII>i. Hcnonb3oBaHue CTPOHUTCIBbHBIX CMGCGIZ,
paCTBOpHTeHeﬁ, KpacCoOK, CIIJIaBOB U T.II. XuMuueckas IIPOMBINIIICHHOCTD U

COI'JTACOBAHO

[Tporokon Nel 3acenanus kadenps
EcTtecTBeHHO-MaTEMaTHYECKUX JUCITUTIIMH

Or« » 202 ropa

3aB. kadenpoit Hekpacosa H.A

COT'JTACOBAHO

[Tporoxon Nel 3acenanus kadenpsl
EcTecTBeHHO-MaTEMaTHYECKUX AUCIUILINH

Or« » 202 ronma

3aB. kadeapoii Hekpacosa H.A

COTI'JTACOBAHO:

3amecTtuTenb nupekropa no YBP

OT« » 202 ronma
bapanosa H.1.

COI''TACOBAHO:

3amecTuTenb nupekropa mo YBP

202 rona
bapanosa H.H1.

OT«K »
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