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Pabouas mporpamMmMa coctaBjeHa Ha OCHOBE:

1.

oW

®denepanabHbli  TOCYJApCTBEHHBI  CTaHAAPT  OCHOBHOIO  OOIIEro
oOpa3oBaHus, YTBEpXkKIEH MpUKa3oM MuHucTepcTBa 00pa30BaHUs U HAYKH
Poccutickoit @enepanuu ot 17mas 2012 . Noe 413

3akoH Poccuiickoit @enepaiuu «O06 00pazoBaHuU» (CTAThA 7).

Yueonsiit ian MBOY r.Upkyrcka COIL Ne 7 Ha 2023/2024 y4eOHbIi TOI.
[Ipumepnass  mporpamma (OCHOBHOTO 001Iero oOpa3oBaHUs, CPEAHETO
(momHOTO0) 001IeT0 0OPa30BaHMS) IO (XUMUH).

[TpumepHas nporpamma 1o xumuu 10 knace 1u., 11 kmacc 14. B

Henento O.C. 'abpuensin

B pe3ynbrare uzydeHust yueOHOro npeamera «XuMus» Ha YPOBHE CPEIHETO

oO1rero oOpa3oBaHus yJaliuecs OBJIaCIOT:

JINYHOCTHBIMHM pe3yJbTaTaMU  OCBOCHHS  INpeaMera «XHUMHSD  SBISIOTCS
CJIEIYIOLIUE YMEHHUS:

OCO3HaBaTh €AMHCTBO M LIETOCTHOCTh OKPY>KAIOIIETO MHUPA, BO3MOKHOCTH
€ro M03HABAEMOCTH U 0OBSICHUMOCTU Ha OCHOBE JIOCTHKEHUIN HAYKH;
CTpPOUTh COOCTBEHHOE I[€JIOCTHOE MHUPOBO33PEHHE HAa OCHOBE M3yUEHHBIX
bakToB;

OCO3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K CAMOOOPa30BaHHUIO, B TOM YHUCIIE U
B paMKax, CaMOCTOSATEILHOMN IeATeIbHOCTH BHE IIKOJIBI;

OIICHWBATh MOBEICHUE C TOYKH 3PEHUS XUMHYECKOW O€30MacHOCTH (TEKCTHI
W 3aJlaHusl) U KU3HEHHBIE CUTYallMM C TOYKHU 3peHusi Oe3omacHOro odOpasa
YKU3HHU M COXPAHCHHUS 3I0POBBS;

OIICHUBATh KOJIOTMYECKUI PUCK B3aMMOOTHOIIICHUH YEIOBEKa M TIPUPOJIBI.
GbopMHpPOBAaTH JKOJIOTHYECKOE MBINIJICHUE: YMEHHE OIICHHBATh CBOIO
NEATEILHOCTh M TIOCTYIIKM JAPYTHX JIIOJICH ¢ TOYKH 3PEHHSI COXpaHCHUS
OKpY’KaloIel Cpeibl - TapaHTa KU3HU U 0Jaronoayyus Jioaen Ha 3emIie;
OCO3HAaBaTh  COBPEMEHHOE  MHOTooOpa3ue  THUIIOB  MHUPOBO33PEHHUS,
OOIIECTBEHHBIX, PEJIIUTUO3HBIX, ATEUCTUYECKUX, KYJIbTYPHBIX TPAIUIUH,
KOTOPBIE OTPEEIISIIOT pa3Hbie 0OBSICHEHUS TPOUCXOISIIETO B MUPE;
YUUTHCSI TIPU3HABATh MPOTHBOPEYMBOCTh U HE3aBEPIIEHHOCTh CBOUX
B3TJISI7I0B HA MUP, BO3MOKHOCTh UX U3MEHEHUS;

YUUTHCSI UCTIOJIB30BaTh CBOM B3TJISIAIbI HA MHUP JUIsl OOBSICHEHUS Pa3IMYHBIX
CUTYaIlMi, PEIICHUS BO3HHUKAIONMUX TPOOJEM M HM3BICUCHUS KU3HCHHBIX
YPOKOB;

OCO3HaBaTh CBOM MHTEPECHI, HAXOIUTh U U3y4aTh B yUCOHHUKAX IO Pa3HBIM
npeaMeTaM MaTtepuall (M3 MakCMMyMa), UMEIOIINK OTHOIIGHHWE K CBOUM
UHTEpecam;

UCIIOJIB30BaTh ~ CBOM  HWHTEPECHl I BBIOOpAa  WHAMBUIYaJIbHOMN
o0pa30oBaTeNbHON TPACKTOPUU,IIOTECHITMANBHOM Oyaymieit mpodeccuun u
COOTBETCTBYIOIIETO MPOGUILHOTO 00pa30BaHMUS;



MPUOOPETATh OMBIT YYACTHUS B JieiaxX, IPUHOCSIINX TOJb3Y JTIOSM;

VYUTBCA CAMOCTOSITEIbHO BBIOMpPATh CTWIb TOBEJAEHHUS, IPUBBIUKH,
obOecrieunBaroIIve Oe30MacHbBIM 00pa3 >KM3HM M COXPAHCHHUE 3/0POBbS —
CBOET0, a TAKXKE OJIM3KUX JIIOACH U OKPYKAIOITUX;

YYUTBCSA CAMOCTOSATEIILHO IPOTUBOCTOSITH CUTYAIUsIM, TTPOBOIIMPYIOIIUM Ha
MOCTYIKH, KOTOPBIE YTPOXKaIOT 0€30IMaCHOCTH U 3/I0POBbIO;

BBIOMpATh MOCTYNKH, HAIICJICHHBIC Ha COXpaHEHHE U OEpPEeKHOE OTHOIIECHUE
K TpHUpOJE, OCOOCHHO J>XUBOW, HM30erass MPOTHUBOIIOJIOXKHBIX ITOCTYIKOB,
ITOCTETICHHO y4ach n ocBauBas CTpaTEeruio palMOHAIBLHOTO
MPUPOJIONIOIH30BAHUS;

YUUThCA YOeXKIaTh JApPYyrux JioJed B HEOOXOJUMOCTH  OBJIAJICHUS
CTpaTeruei parmoHaIbHOTO MPUPOI0IOIb30BAHUS;

UCITOJIP30BaTh  DKOJIOTHYECKOE MBINUICHWE [T BBIOOpa  CTpaTeruu
COOCTBEHHOTI'O IMOBECHHUS B KAYECTBE OJTHOM M3 IIEHHOCTHBIX YCTAaHOBOK.

MeTanpeaMeTHbIMU pe3yJibTaTaMH ~ M3y4eHUS] Kypca «XuMHUA»  SBISETCA
dbopMHpoBaHrEe YHUBEPCAIBHBIX YueOHbIX aeicTBuil (YVY /).

Perynsarusabie YV /I:

CaMOCTOATENLHO OOHApYXHBaTh U (OPMYIUPOBATH yUEOHYIO MpOOIiEeMy,
OTIPEJICIISTH 11eJIb YUeOHOM e TEIbHOCTH, BEIOUPATh TEMY MPOEKTA;
BBIJIBUTATh BEPCUM PELICHUs MPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTaT,
BBIOMpaTh W3 TPEAJIOKEHHBIX U HCKaTh CaMOCTOATENIBHO CpEJICTBA
JIOCTUKEHUSI 11JIH;

COCTaBJIITh (MHAMBUIAYAJIbHO WJIM B TPyMNIeE) IUIaH PEUIeHUs MNpoOJIeMbl
(BBITIOJIHEHUSI TIPOEKTA);

paboTass 1m0 TIUIaHY, CBEpSITh CBOM JCHUCTBUS C MEIbIO U, TpHU
HEO0OXOJIMMOCTH, UCTIPABJISITH OIIMOKH CAMOCTOSITENIBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BHIPAOOTAHHbBIE
KPUTEPUH OLICHKU;

noadupaTh K Kaxaou mpoOsieme (3ahade) aJeKBaTHYIO €l TEOPETHYECKYIO
MOJIEJb;

paboTtas Mo MPEIOKEHHOMY M CaMOCTOSATENIbHO COCTAaBJICHHOMY ILIaHY,
UCIIOJB30BaTh HApSAy C OCHOBHBIMH W JOMNOJIHUTEIbHBIE CpPEICTBA
(cipaBoYHAas TUTEpPATypa, CIOKHBIE MPUOOPHI, KOMITBIOTED);

MJIAHUPOBATh CBOIO MHMBUAYAJbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;
CBOOOJIHO  MOJIb30BaTbCSl  BBHIPAOOTAHHBIMU ~ KPUTEPUSIMHU  OLIEHKH U
CaMOOIIEHKHM, HCXOJsl U3 IeJd U UMEIIIMNXCS KPUTEPUEB, pazinyas
pe3yJbTaT U COCOOKI ICHCTBHUI;

yMETh  OLIEHUTh  CTENEeHb  YCHENIHOCTH  CBOCM  HMHAWBUIYyATbHOMN
oOpa3zoBaTeIbLHOMN AEATEILHOCTH;

JlaBaTb OIIEHKY CBOMM JIMYHOCTHBIM KadeCTBaM M YepTaM XapakTepa
(«KaKOB $1»), ONpPENEIATh HAMPABJICHUS CBOETO Pa3BUTHUS («KAKUM sl XOUYy
CTaTh», «Y4TO MHE JIJIsl ’TOTO HAJIO CAEIIATHY).

[To3HaBaTesbHbIE Y Y /I

aHAM3UPOBaTh, CPAaBHUBATh, KJIACCH(PHUIIUPOBATH U 0000maTh (PaKTHl H
SIBJICHUSI, BBISIBJISITH TIPUYUHBI U CIEACTBUS MTPOCTHIX SIBICHHUI;




OCYIIECTBIISATh CPAaBHEHHE, CEPUAIIAIO U KIIACCU(PHUKAIINIO, CAMOCTOSATEIHLHO
BBIOMpAsi OCHOBAHUS U KPUTEPUH JIJIsl YKA3aHHBIX JIOTHUECKUX OIepaluii;
CTPOUTH KJIACCU(PUKAIIMIO HA OCHOBE JUXOTOMHUYECKOTO JIeJIeHUs (Ha OCHOBE
OTpHUIIAHUS);

CTPOUTH  JIOTUYECKOE  PaCCYXKJIEHHE, BKIIOYAIOIIEe  YCTAaHOBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3CH;

co3JaBaTh CXEMAaTUYECKHE MOJEIM C BBIJACICHUEM CYIIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA;

COCTaBJISITh TE3UCHI, PA3JTUIHBIC BU/IbI TNIAHOB (TIPOCTHIX, CIIOXKHBIX U T.11.);
npeoOpa3oBbIBaTh MHPOPMAIIUIO W3 OJHOTO BHJA B Apyrou (Tabnuiy B
TEKCT H IIp.);

BEIYMTHIBATH BCE YPOBHU TEKCTOBOI HH(POPMAIIHH;

aHaJIM3UpOBaTh, CpPaBHUBATh, KiIaccu(uuupoBaTb W 0000IIATH MOHATHS:
JlaBaTh ONpE/eNICHuE MOHATHUSM Ha OCHOBE HM3YUYEHHOIO Ha Pa3IMYHBIX
npeaMeTax yd4eOHOro Marepuaja, OCYIIECTBIISITh JIOTHYECKYIO OTEPAIUI0
YCTAaHOBJICHHUSI  POJIO-BUAOBBIX  OTHOIIEHUW, 0000IIaTh TMOHATUA —
OCYHIIECTBIISAThH JIOTHUECKYIO OIEpaIuio Mepexoja OT MOHSATUS C MEHBIIUM
00BEMOM K MOHSTHUIO C OOJIBLIITUM 00BEMOM;

CTPOUTH  JIOTUYECKOE  PACCYXKJEHHE,  BKIIOYAIOIIEe  YCTAHOBJICHUE
MPUYUHHO-CJICICTBEHHBIX CBA3EH;

Co37aBaTh MOJIECIIN C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA,
npeoOpa3oBbIBaTh MOJACIA C IETbI0  BBIABICHHS OOIIMX 3aKOHOB,
OTIPEISIISIIONTNX TAHHYIO TIPEAMETHYIO 00J1acTh;

MPEACTaBIATh HH(GOPMAIIMIO B BUJIE€ KOHCIIEKTOB, TAa0JIUII, CXeM, rpadUKoB;
npeoOpa3oBbiBaTh MHGOPMAIMIO M3 OJHOTO BHJIAa B JPYrod U BBHIOMPATH
ya00Hyt0 11 ce0st popmy pukcaruu u npeacTaBieHust THGOpMaIUH;
MOHUMAsl TO3UIIUIO JIPYroro, pa3judarh B €ro pedd: MHEHHE (TOYKY
3peHus), 10Ka3aTeIbCTBO (ApPryMEHThI), (PaKThl U T.1.;

caMOMYy CO3/1aBaTh UCTOYHUKU WH(OpPMAIMU pa3HOTO THUMA U JUIsl Pa3HBIX
aynuTopuil, coOmonath  WMHOOPMAIMOHHYIO TUTHEHY W IIpaBuUiIa
nH(OPMAITMOHHON O€30TTaCHOCTH;

YMETh HCIOJIb30BaTh KOMIBIOTEPHBIE W KOMMYHHKAIIMOHHBIE TEXHOJIOTHUU
KaK MHCTPYMEHT JUIsI TOCTH>KCHHSI CBOMX LIEJICH;

KommynukatuBnabie Y Y /I

CaMOCTOSATEIILHO OpPTraHW30BBIBATh yUEeOHOE B3aUMOJCUCTBHE B TPYIIIC
(ompenenaTh OOIIME IENH, PACIPEACNIITh POJH, JTOTOBApUBATHCS APYT C
JIPYroM U T.11.);

OTCTaWBasi CBOIO TOYKY 3PCHHS, MPHBOJUTH apryMEHTHI, TOJATBEpPXAas UX
bakTamu;

B JINCKYCCUHM YMETbh BBIJIBUHYTh KOHTPAPTyMEHTHI, iepepa3zupoBaTh CBOIO
MBICJIb (BJIaJICHUE MEXAaHN3MOM DKBUBAJICHTHBIX 3aMEH);

YUUTHCSI KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO, C JOCTOMHCTBOM
IPU3HABAaTh OIMMOOYHOCTH CBOETO MHEHHS (€CIM OHO TaKOBO) H
KOPPEKTUPOBATH €T0;




MOHUMAsT TO3UIUIO JPYTrOro, pas3iudyarh B €ro pedyu: MHEHHEe (TOUYKY
3peHHsl), 10Ka3aTeIbCTBO (apryMeHThI), PakThl U T.1.;

YMETh B3TJSHYTh HA CHUTYaIlMI0 C WHOW TO3WIMH W JOTOBAPUBATHCS C
JFOBMH HHBIX TTO3UITUH.

IIpeamMeTHbIE pe3yabTaThl

pacKkpbIBaTh Ha MPUMEPAX POJIb XUMHUH B POPMUPOBAHUHN COBPEMEHHOMN
HAay4YHOU KapTUHBI MUPA U B MIPAKTUYECKOU IEATEIIBHOCTH YEJIOBEKA;

ACMOHCTPUPOBATDh HA ITPUMCPAX B3aUMOCBA3b MCKIY XUMHUEH U APYIruMu
CCTCCTBCHHBIMU HAYKAMMH,

pacKpbIBaTh HA IPUMEPaAX MOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOCHUS
A.M. bytneposa;

noHuMath ¢puzudeckuii cmuica [lepuoanueckoro 3akona JI.M. MenneneeBa
1 Ha €ro OCHOBE OOBACHSITH 3aBUCUMOCTE CBOMCTB XUMHUUYECKHUX DJIEMEHTOB
1 00pa30BaHHBIX UMHU BEIIECTB OT DJIEKTPOHHOTO CTPOCHUS aTOMOB;

OOBSICHSITH MPUYUHBI MHOTO00Opa3usi BEIIECTB HA OCHOBE O0IIUX
MpEeCTaBICHU 00 UX COCTaBE U CTPOCHUU;

NIPUMEHSTH MTPaBHJIa CUCTEMATHUECKON MEKTyHApOTHOW HOMEHKIIATYPhI
KaK CpeCTBa pa3IrueHUs U UICHTU(PUKAIINY BEIIECTB 110 MX COCTaBY U
CTPOCHHUIO;

COCTABJISITh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (DOPMYJIBI OPraHUYECKUX
BEILECTB KaK HOCUTEJNIEH HH(POpMALIMU O CTPOCHHUH BEIIECTBA, €TO
CBOMCTBAX U MPUHAIECKHOCTH K ONPEICICHHOMY KJIACCY COCANHEHUM;

XapaKTCPHU30BaATb OPIraHUYICCKUEC BCIICCTBA 110 COCTAaBy, CTPOCHUIO U
CBOI?'ICTBaM, YCTaHaBJIIMBATh IPUYHNHHO-CIICACTBCHHBIC CBA3HU MCIKIAY
JaHHBIMU XapaKTCPUCTUKAMH BCIICCTBA,

MIPUBOIUTH NMPUMEPHl XUMHUYECKUX PEaKINi, PAaCKPBIBAIOIIUX XapaKTEPHBIC
CBOMCTBA TUITMYHBIX MPEICTABUTENICH KIIACCOB OPTaHUICCKUX BEIIECTB C
HETBI0 MX UICHTHU(MUKAIIMNA U 00BSCHEHHS 00JIaCTH MMPUMECHCHUS;

IMPOTHO3UPOBATH BOSMOKHOCTDL IPOTCKAHHUA XUMHUUYCCKUX peaKquI Ha
OCHOBE 3HaHHUM O THUIIAX XMMHUUYECKOM CBSI3U B MOJICKYJIaX pCarcHTOB U UX

pPEeaKIMOHHON CITIOCOOHOCTH;

HCII0JIB30BAaTh 3HAHUA O COCTABC, CTPOCHHUHN U XUMHWYCCKHX CBOMCTBAX
BCIICCTB IJIA 0e301macHoro IIPUMCHCHHA B HpaKTI/I‘{eCKOfI ACATCIIBHOCTH,

MIPUBOJNUTH MPUMEPHI MPAKTHUSCKOTO MCIIOIB30BAHUS MMPOTYKTOB
nepepaboTKy He(TH U IPUPOTHOTO ra3a, BEICOKOMOJICKYJISIPHBIX
COCIMHECHUH (MTOJIMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO
BOJIOKHA);



e IIPOBOAUTH OIIBITHI 11O PACIIO3HABAHUIO OPraHUYCCKHUX BCUICCTB: I'NIMIICPHHA,
YKCYCHOﬁ KHCJIOTEI, HCIIPECACIBbHBIX JKUPOB, INNIFOKO3bI, Kpaxmaja, OCJIKOB — B
COCTaBC IMMIICBLIX ITPOAYKTOB 1 KOCMCTHUYCCKUX CPCICTB,

¢ BIIQJICTh NIPABUJIAMH U MPUEMaMH 0€30MaCHON pabOThl ¢ XMMUYECKUMU
BEI[ECTBAMHU U JJaOOPATOPHBIM 000pYAOBaHUEM;

e YCTaHABIMBATh 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEAKIIMU U CMEILIEHUS
XUMHUYECKOTO PABHOBECHS OT PA3JIMYHBIX (DAKTOPOB C LIEJIBIO ONPEAECICHHUS
ONTUMAJIBHBIX YCIOBHUI NPOTEKAHUSI XUMHYECKHUX MTPOLIECCOB;

e TMPUBOAWUTH NPUMEPHI TUIPOJIA3A COJIEU B TOBCEIHEBHOM )KM3HU YEJIOBEKA;

e IIPUBOJUTH HNPUMCEPBI OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ B
IpHUPOJAC, IIPOU3BOACTBCHHLIX ITPOLCCCAX U JKUHCACATCIIBHOCTU
OpraHUu3MOB;

e TPUBOAUTH MPUMEPHI XUMUUECKUX PEAKIIU, PACKPHIBAIOIIUX OOIIHE
XUMHUYECKUE CBOMCTBA MIPOCTHIX BEIIECTB — METAIVIOB U HEMETAJUIOB;

e TPOBOJUTH PACUETHI HA HAXOXKJICHUE MOJICKYJISIPHOU (POPMYJIBI
YTJIEBOJIOPOA MO MPOAYKTAM CTOPAHUS U IO €r0 OTHOCUTEIBHON
IJIOTHOCTA U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIIUX B €I0 COCTAB;

e BJIAACTH IIpaBUIIaMHU 0e301acHoro 06pameHH;1 C CAKMMH, TOPIOYHNMHU U
TOKCHUYHBIMHU BCUICCTBAMU, CPCACTBAMUA OBITOBOH XUMUH,

e OCYIECTBIATH MOUCK XUMUYECKON MH(OPMAIIIH IO HA3BAHUSIM,
ujeHTUdUKATOpaM, CTPYKTYPHBIM (hOpMyJIaM BEIIECTB;

e KPUTHUYECKH OLICHUBATH U UHTEPIPETUPOBATH XUMUUYECKYIO HHPOpPMAIIHIO,
COJIeprKalllyoCsl B COOOIIEHUSIX CPEACTB MacCcOBOM MH(OpMaLnu, pecypcax
HNHTepHeTa, HAy4YHO-NIOMYJIAPHBIX CTAaThIX C TOUKHU 3PEHUS €CTECTBEHHO-
HAyYHOW KOPPEKTHOCTHU B LIEJIAX BBISBICHUS OMUOOYHBIX CYXKACHUHN U
(dbopMHpOBaHUS COOCTBEHHOM MO3UIUY;

o TMPEACTABIATH MYTH PELICHUS TJI00ATBHBIX MPOOJIEM, CTOSIIIUX TIEPE
YEJI0BEYECTBOM: DKOJIOTMYECKHUX, JHEPTETUUECKHUX, ChIPBEBBIX, U POJIb
XUMHH B PEIICHUN 3TUX MPOOIIeM.

Coneprxanune kypca 10 knacc 14y B Heeno

Tema KonmnuectBo vacos KonTponbsHbie
paboTHhI
Tema 1. Teopernueckue OCHOBHI | 4 1

OPraHUYECKON XMMUHU.

Tema 2. YrneBogopoasl u ux | 14 1




IMPHUPOJAHBIC KCTOYHUKHU

Tema 3. Kucnoponconepxamue | 14 1
OpraHUYECKUE COCTMHCHHUS.
Tema 4.A30Tcoaepxaine 3 1

OpPTraHUYICCKUC COCOANHCHMA.

IIpakTuyeckue padoThl. 44. (B TOM UHucIe)
[Tony4yenue 3TusIeHa U U3YUYCHHE
€ro CBOKCTB.
[lonyueHne yKCyCHOM KHUCIIOTHI U

U3Y4YEHHUE €€ CBOMCTB.

HccienoBanme cBOMCTB OEIIKOB.

CsoiicTBa OAHOATOMHBIX U
MHOT'OATOMHBIX CITMPTOB.

Hroro 354.(4  mpaxTtuueckue | 44

paboThI)

ba3oBbIil ypOBEHB

OCHOBBI OPraHMYecKOl XUMHUH

[losiBneHKE M pa3BUTHE OPraHUYECKON XUMUU Kak Hayku. [Ipenmer oprannueckon
XAMHUHU. MeCTO U 3HaU€HUE OPraHUYECKOM XMMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOEHUE KaK MOPSAAOK COEUHEHHSI aTOMOB B MOJIEKYJIE COTJIACHO
UX BaJIEHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMUUYECKOTO CTPOCHHUS
oprannueckux coenuHeHuit A.M. bytiepoBa. YriepoIHbIil CKeJIeT OpraHn4ecKon
MOJIEeKYJIbl. KpaTHOCTh XMMUYECKOW CBSI3U. 3aBUCUMOCTD CBOMCTB BEILIECTB OT
XUMHUYECKOTO CTpOeHU MoseKyd. M3omepust u uzomepsl. [lonstue o
dbyHkImoHansHOM rpynie. [IpuHiune kiaccuduKanuy OpraHudecKux
coenuHeHni. CucreMaTndecKkas MeKIyHapOaHasl HOMEHKJIATypa U IIPUHIIUIIBI
o0pa30BaHus Ha3BaHUW OPTraHUYECKUX COECTUHEHUN.

Aunkanbl. Cmpoenue monexyivt memara. ' OMOJIOTUYECKUN Pl AIKAHOB.
I'omonoru. Homenknatypa. M3omepust yriaepoaHoro ckejiera. 3aKOHOMEPHOCTH
M3MEHEHUS (PU3UYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMepe MeTaHa U
ATaHa): peaKIuy 3aMeleHus (TAIOTeHUPOBAHNE), TETUAPUPOBAHUS KaK CITIOCOOBI
MOJIy4YE€HUs BAXKHEMIINMX COCIMHEHUN B OPraHMYECKOM CHUHTE3€. ['opeHne merana




KaK OJWH U3 OCHOBHBIX UCTOYHUKOB TEIJIA B IPOMBIIIJIEHHOCTH U OBITY.
Haxoxaenue B mpupojie ¥ NpUMEHEHHUE alKaHOB. [IoHsamue o YukioaiKauax.

Ankensl. Cmpoenue monekyavt smuiena. 'oMoIOoruuecKkuil psj ajakeHoB.
Howmenknarypa. M3oMepust yriepoJHOro CKeieTa U MOJIOKEHHs KpaTHOM CBSI3U B
MoOJIeKyJie. XUMUUECKHEe CBOMCTBA (Ha MPUMEPE STUIICHA): PeaKINU
NpUCOeTUHEHNUs (TaIOTeHUPOBaHKE, cUOpUposanue, TUAPATALINS,
2UOpP02ao2eHUpoB8aHue) Kak cnocod nony4eHnus (pyHKIHOHAIBHBIX TPOU3BOTHBIX
yTJI€BOAOPOAOB, ropeHus. [lomumepu3zanus sTHiIeHa Kak OCHOBHOE HallpaBJICHHUE
ero ucnoib3oBaHus. [1oMUITUIIEH KaKk KPYMTHOTOHHAXKHBIN MPOTYKT XUMUYECKOTO
npousBojcTBa. [I[pumeHenne sTuieHa.

Anxanuensl ¥ kayuykd. [ToHsTue 00 ankaaueHax Kak yriieBogopoaax ¢
JIBYMsI IBOMHBIMU CBsI3aMHU. [lonumepu3zanus nuBuHuia (OyraaueHa-1,3) kax
croco0 MOJy4YeHHUs] CHHTETHUECKOTO Kayuyka. HaTypanbHbBIN 1 CHHTETHYECKUM
Kaydyku. Bynkanuzanus kayuyka. Pesuna. [IpuMeHeHre kayuyka U pe3UHBI.

Ankunbl. Cmpoenue monexynvl ayemuiena. [ OMONOTAYECKHAN psii aTKUHOB.
Homenkmnatypa. 3omepus yriepoaHoro cKejieTa v Moj0KeHUsI KpaTHOM CBSI3H B
MoJIeKyse. XMMHUUECKHEe CBOMCTBA (Ha IpUMepe alleTUIICHA): peaKIuu
MIpUCOeAUHEHUs (TaJOTeHUPOBaHUE, cUuOpuUposaHue, TUApaTaIus,
2uodpo2anozenuposanue) Kak crnoco0 nory4eHus: HOJIMMEPOB U IPYTUX MOJIE3HBIX
MPOIYKTOB. [ 'OpeHHe aneTniieHa Kak ICTOYHUK BBICOKOTEMITEPATYPHOTO TUTAMECHH
JIUIsl CBApKU U PEe3KU MeTasuioB. [IpumeneHue aleTuieHa.

Apenbl. beH3o1 Kak npeAcTaBUTENb APOMATUYECKUX YTIIEBOIOPOIOB.
CmpoeHue monexynvl 6enzona. XMMUYECKHUE CBOMCTBA: peaKIuy 3aMelIeHUs
(rajJoreHupoBaHUE) KaK Croco0 MOTyYEHUsI XUMUYECKUX CPEJCTB 3aIIUThI
pacTeHuil, NpUCOEANHEHUS (THAPUPOBAHNE) KAK JTOKA3aTEIbCTBO HEMPEAEIBHOIO
xapakTepa 0enzona. Peakuus ropenus. [I[pumenenue 6enzona.

Cnuptel. Knnaccudukanus, HoMeHKIIaTypa, U30Mepusl CUpToB. MeTaHon u
ATAHOJI KaK IPEICTABUTEIN IIPEAECIbHBIX OJHOATOMHBIX CIIUPTOB. XUMUYECKUE
CBOICTBa (Ha MpUMeEpe METaHOJIa U 3TaHOJIA): B3aUMOJICHCTBUE C HATPUEM KaK
CHoc00 yCTaHOBJICHUSI HAJTMUUS THAPOKCOTPYIIIBI, PEAKIIHS C
raJJoOr€HOBOJOPOIaMHU KaK CIIOCO0 MOJIYyUYEHUs! paCTBOPUTENEH, JeTUAPATALUS KaK
Croco0 MoJTydyeHHusl 3TUjieHa. Peakiysi ropeHus: COUPThI Kak TOILIUBO.
[Ipumenenue MetaHosa 1 3TaHo1a. PU3NOIOrMYECKOE IEHCTBUE METAHOIA U
ATaHOJIa HA OPTraHW3M YEJIOBEKA. DTUJICHTJIUKOJIb U TJIMLIEPUH KaK MPEICTaBUTEIN
IIPEAEIbHBIX MHOTOATOMHBIX CIMPTOB. KauecTBeHHas peakius Ha MHOTOATOMHBIE
CIIMPTHI U €€ MPUMEHEHHNE U1 PACIIO3HABAHUS ITIMLIEPHUHA B COCTABE



KOCMCTHYCCKHX CPCACTB. HpaKTI/I‘-IeCKOG IMPUMCHCHUC STUJICHIJIMKOJISL U
rimuepuHa.

®enon. CtpoeHue MosneKynbl peHomna. Bzaumnoe enusHue amomos 6
MoTekyie genona. Xumuyeckue c80UCMBA: 83aUMOOelicmaue ¢ Hampuem,
auopoxcuoom nampus, opomom. Ilpumenenue deHoa.

Anpnerunsl. Metanans (hbopManbIAeTrua) U dTaHalb (aleTalbIeTH ) KaK
MIPEICTaBUTEIIN MIPEACIIBHBIX allbJIeruI0B. KauecTBeHHBIC peakuy Ha
KapOOHMIIBHYIO T'PYIIITY (peaKIus «CepeOpsTHOTo 3epKajay, B3auMOJICHCTBHUE C
ruapokcuioMm meau (I1) 1 ux nmpuMeHeHue 711 OOHAPYKESHUS MPEACTBHBIX
QJIBJICTUIOB B TIPOMBIIIJICHHBIX CTOYHBIX BOJIaX. TOKCHYHOCTH aJIbJICTHIOB.
[Tpumenenue dhopmaiibieruaa v aeTaabIeTH A,

KapOoHOBBIE KHCIIOTBI. YKCYCHasl KHCIIOTa KaK MPEACTaBUTENb NPEIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMUYECKHE CBOMCTBA (Ha MpUMepe
YKCYCHOM KUCJOTBI): peaKIMi C METAJIJIAMU, OCHOBHBIMU OKCHUJAMHU, OCHOBAHHUSIMHU
Y COJISIMU KakK IOJATBEPKIACHNUE CXOACTBA C HEOPTraHUYECKUMU KHCIIOTAMH.
Peakuus stepuduxanmu kak cnoco0 mosrydyeHus cioxHbIx 3¢upos. [Ipumenenue
YKCYCHOM KucnoThL. [IpencraBieHne o BICHINX KAPOOHOBBIX KUCIOTAX.

Crnosxnblie 3¢upsbl U KUpbl. CI0KHBIE Y3PUPHI KaK TPOTYKTHI
B3aMMOJICUCTBUS KapOOHOBBIX KUCIIOT CO cnupTaMu. [IpuMeHeHue ClIoxKHBIX
7(UpOB B MUIIEBON U MaprOMEpHON MTPOMBIITUIEHHOCTHU. JKUPBI KaK CIOXKHBIE
3(UpHI TIUIIEPUHA U BBICIINX KapOOHOBBIX KUCTOT. PacTutenbHble U 5KUBOTHBIE
JKUPBI, UX COCTaB. Pacnio3HaBaHWE PaCTUTENBHBIX )KUPOB HA OCHOBAHUH UX
HENpeAeabHOro Xapakrepa. [Ipumenenue xxupos. [ uapoaIn3 uim OMbIICHUE KUPOB
KaK CIoco0 MPOMBIIIJIEHHOTO MOTYYEHHS COJIEH BBICIIMX KapOOHOBBIX KUCIIOT.
MpbLT4 KaKk COJIM BBICHIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIIA.

VYraesoasl. Knaccudukanus yrieBogoB. HaxoxaeHue yrieBooB B
npupoze. ['nmoko3a kak anpaerugocnupt. bpoxkenne riroko3el. Caxaposa.
Tuoponusz caxaposvi. Kpaxman v eJUIr0JI03a KaK OMOJIOTHYECKHUE ITOJTUMEPHI.
XUMHUUYECKHE CBOMCTBA KpaxMalia U IEJUTH0I03bI (THIPOIN3, KaYeCTBCHHAs
peakIus ¢ HoA0M Ha KpaxMaJj U ee IPUMEHEHHE /I 0OHAPYKEHHS KpaxMaja B
npoaykTax nutanus). [I[pumenenue u 6uosiorudeckas pojb yriaeBoaoB. [lonsarue
00 HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJIOKHA.

WNnentuduxaiyst opraHn4eckux CoeMHeHu. [ enemuueckas cesa3b mexncoy
Kaaccamu opeanuyeckux coeoureHuu. TUTbl XUMHUUYECKUX Peakluii B
OPraHUYECKON XMMUHU.



AMUHOKHUCIOTHI U 6enku. CocTaB 1 HOMEHKIATypa. AMUHOKHUCIIOTHI KaKk
am@oTepHble oprannueckue coenquHenus. [lentuanas csa3p. buonornueckoe
3HAYEHHUE O-aMUHOKHCIIOT. O0J1acTH IpUMEHEHUsI aMUHOKHCIIOT. benku kak
npupoiHbie 6uononuMepsl. CocTaB U CTpOeHUE OEKOB. XUMUYECKHE CBOMCTBA
OenKOB: TUIPOJN3, NeHaTyparus. OOHapyx eHHe OeNIKOB MPU MOMOIIN
KauyeCTBEHHBIX (LBETHBIX) peakuuid. [IpeBparennst 0€IK0B MUIU B OPTaHU3ME.
buonornueckue GyHKIUU OEIKOB.

Temartnueckoe miuanupoBaHuel 1 kmacce

(1 uac B HezeIO).

Neni/m | Tema KoumuecrBo | [IpakTtuyeckue | KonTposbHbIe
4acoB padoThI pabéoTbI
1 [lepunonnueckui 10 4 14
3aKOH U CTpOECHUE
aToma.
2 XUMHUYECKHE 64 5S4 lu
peaKuuu.
1. ITomyuenue,

coOupaHue "
pacro3HaBaHHE Ta30B.

2.Pemenune
AKCIEPUMEHTATBHBIX
3aJ1a4 Mo TeMe
«MeTaniby.

3.Pemenue
AKCIEPUMEHTATBHBIX
3ajJa4 I10 TeMe
«HemeTtamibry.

4.Pemenune
AKCIIEPUMEHTAIBHBIX
3aJ1a4 Mo TeMe
«I'eneTnueckas cBsI3b
MEXy KJlaccamu
HEOPraHUYECKUX
COCIUHCHUI.

5.KayecTBeHHBIE
peaKiuy Ha
HEOpPraHUYECKHUE




BCIICCTBA U MOHBI.

3 XUMHS U KU3Hb 9y 14

Hroro 254 5 5

Copepxanue Kypca.

Tema 1. Ilepuoanyeckuii 3aKOH M CTPOEHHE aTOMA.

Crpoenne BemectBa. COBpEMEHHAsI MOJIENIb CTPOEHHUS aTOMa. DIEKTPOHHAs
KoHurypauus atoma. OcHogHoe U 8030VHCOeHHbIE COCMOAHUS

amomos. Knaccupukanys XUMHYIECKHX 3JIEMEHTOB (S-, P-, d-3JIEMEHTHI).
OcoOEHHOCTH CTPOCHUS SHEPIETHUSCKUX YPOBHEH aTOMOB d-AJI€MEHTOB.
[Tepuoanueckas cucrema XuMudeckux aiemMeHToB .M. MenneneeBa. @usnueckui
cMmbich [lepuoanueckoro 3akona [[.1. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH
W3MEHEHUS CBOVCTB 3JIEMEHTOB M UX COCAUHEHUM 10 TIEPUOAAM U TPYIIIIAM.
DJIEKTPOHHAS IPUPOAA XUMUUECKOU CBA3U. DIEKTPOOTPULIATEILHOCTh. BUabI
XUMHUYECKOM CBsI3M (KOBAJICHTHAS, MOHHAS, METAJUTMUECKAsl, BOJAOPOIHAS) U
MeXaHU3MbI ee oOpazoBanus. Kpucmannuueckue u amopghuvle seugecmsa. Tunwvi
KPUCMANTUYECKUX PeulemoK (AmoMHAsl, MOJEKVIAPHAS, UOHHAS, MEMANIIU4ecKasl).
3asucumocms QusuuecKux c8oUcme gewecmea om muna KPUCMaiiuiecKou
pewemxu. IIpuauHB MHOTOOOpA3Hs BEIIIECTB.

Tema 2. XumMH4yeckune peakumu.

XHWMHYECKHE peakuu. | OMOreHHbIE U reTeporeHHblie peakiuu. CKopocTh
pEakiny, €€ 3aBUCUMOCTb OT PAa3IMYHbBIX (PAKTOPOB: MPUPOIbI PEAruPYIOIINX
BEILIECTB, KOHLIEHTPALIMHU PEATUPYIOIINX BEIIECTB, TEMIIEPATYPBI, IIOIIAAH
PEaKIIMOHHON OBEPXHOCTH, HAINYNS KaTanu3aropa. Poip katan3aTopoB B
IPUPOE U MPOMBILITIEHHOM MPOU3BoACTBE. OOpaTUMOCTh peakuuil. XUMHUYECKOE
pPaBHOBECHE U €r0 CMEUIEHUE N0 ACHCTBUEM Pa3IuYHbIX (PaKTOPOB
(KOHIIEHTpALMsI pEareHTOB WM MPOIYKTOB PEAKIUH, TaBJICHHUE, TEMIIepaTypa) AJis
CO3JIaHHUsI ONITUMAJIbHBIX YCIOBUN MPOTEKAHUSA XUMUYECKUX

nporeccoB. ucnepchvie cucmemvl. Ilonamue o koanouoax (301u, 2eau,).
Hemunnvie pacmeopul. Peakuiny B pacTBOpax 3IEKTPOIUTOB. pH pacTBOpa Kak
NOKa3aTellb KUCIIOTHOCTH cpefbl. ['uaponn3 coneil. 3HauyeHue TuIposun3a B
Ouonornueckux 0OMeHHbIX npoueccax. OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE
pEeaKIuu B IPUPOJE, POU3BOACTBEHHBIX IIPOLIECCAX U JKU3HEAEATEIBHOCTH
opranu3MoB. OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA ITPOCTHIX BEIIECTB —
METaJUIOB IVIABHBIX M MOOOYHBIX MOATrPYNHH (ME/Ib, XKEJN€30) U HEMETAJIOB:




BOJIOpOIa, KHCIOPO/a, TaJOT€HOB, Cepbl, a30Ta, hocdopa, yraepoaa, KpeMHUsI.
Koppo3sust meTannoB: BUbl KOPPO3UH, CIIOCOOBI 3aIIUTH METAJLJIOB OT
KOPPO3UU. DNIeKMpOoauU3 pacmeopos u pacniagos. lIpumenenue 21eKmpoausa 6
NPOMBIUUTEHHOCTU.

Tema 3. XuMHuA 1 JKU3Hb.

Hayunbie MeTo/1bI MO3HAHUS B XUMHUH. VICTOUHMKN XUMHUYECKOI HH(DOpMAaLIHH.
[Touck nHpOpMaIHH 110 HA3BAHUSAM, HJICHTU(PUKATOPAM, CTPYKTYPHBIM
dbopmynam. MoaennpoBaHre XUMUYECKUX MPOLECCOB U SIBICHUMN, XUMUYECKUU
aHanu3 U CuHmMe3 KaKk METOIbl HAYYHOT'O MO3HAHUS.

Xumus 1 310poBke. JIekapcTBa, PepMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIC
BoAbI. [IpoOaemsbl, CBsI3aHHBIE C MPUMEHEHHUEM JIEKAPCTBEHHBIX MPETIapaToB.
Bpennbie npuBbIUKHN U (DaKTOPHI, pa3pylIaoue 370pOBbe (KypeHHe,
yIoTpeOIeHrE aJTKOToJIsI, HapKoMaHus). ParmonansHoe nutanue. [luwyesvle
0obasku. OcHOBbL NUULEBOU XUMULL.

XuMus B TOBCEHEBHOM JKU3HU. Motoiue 1 gucTsmme cpeactsa. Cpedcmesa
O0pbOBI ¢ OBIMOBLIMU HACEKOMBIMU. penelleHmyl, uHcekmuyuovl. CpeacTna
JMYHOU TUTUEHBI U KocMeTukH. [IpaBuiia 6e3onmacHoi paboThI C €IKUMH,
TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUH.

XUMUS U CeNbCKOE X035MCTBO. MUHEpAJIbHBIE U OPTAaHUYECKUE YA0OpEHHUS.
CpenctBa 3alUThl pACTEHUMN.

Xumus u sHepreTuka. [[pupoaHpie ICTOUHUKH yIIIeBOAOPOAOB. [IprpoaHsblil n
MOMYTHBIN HEDTAHOM Ta3bl, UX COCTaB U UcTob3oBaHue. CoctaB HedTH U ee
nepepadoTka. Hedrenpoaykrel. OxkTaHoBoe uncio OenzuHa. OxpaHa
OKpYyXarolen cpeabl mpu HedTenepepadoTKe U TPAHCIIOPTUPOBKE
HepTenpoIyKTOB. AJIbTEpHATUBHBIC HUCTOYHUKHU YHEPTUH.

Xumus B ctpoutenseTBe. LlemenT. beron. Iloagbop onTUManbHBIX CTPOUTENBHBIX
MAaTE€pUAJIOB B IIPAKTUYECKOU EATEIIbHOCTH YEJIOBEKA.

XUMHS ¥ 9KOJIOTUSL. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPEJIbl U €T0
nociencteus. Oxpana rugpocdepsl, mouBsl, arMochepsl, Gyiopsl U hayHbI OT
XUMHUYECKOTO 3arpsI3HCHHS.

Kanenmapno-remarnueckoe manupoBanue 10 knacc.

Ne Tema Hara [Ipumeuanue
n/m

1/1 IIpeagMeT opraHn4eCcKOr XMMHUHU

2/2 OCHOBHBIE MTOJI0KEHUS TEOPUU
XUMHUYECKOTO CTPOCHUS

A. M. BytnepoBa

3/1 AJKaHBI




412 | AnxaHbl

5/3 | AnkeHbl

6/4 | AnKeHbl

7/5 | Ankanuensl. Kayaykn

8/6 | AnkuHBI

9/7 | ApeHsl

10/8 | [IpupoaHbIi U MONYTHBIN a3kl

11/9 | Hedb1b 1 ciocoObI €€ mepepaboTKu

12/10 | KameHHBIH yToJb M €ro rnepepadoTka

13/11 | IloBTOpeHMe U 0000IIEHUE

14/12 | Koutponbnas padora Ne 1 «Teopust
CTPOEHUS OPTaHUYECKUX COCTUHECHUN
A.M. bytneposa. YrieBogopoan»

15 OnHOATOMHBIE COIUPTHI

16 OnHOATOMHBIE COIUPTHI

17 MHOroaToMHbI€ CIUPTHI

18 deHon

19 AJBIETHIBI U KETOHBI

20 KapOoHOBBIE KHCITOTHI

21 Crnoxusie 3¢upsl. XKupsl

22 VriieBoanl

23 AMMHBI

24 AMWHOKHCIIOTHI.

25 benkn

26 [Tpaktrnueckast pabora Ne 1.
Nnentudukaus opraHuIecKux
COeINHEHNH

27 [ToBTOpEeHME 1 06001ICHNE

28 Kountponbshas padota Ne2 «Kucnopos- u
a30Tcojiepxalliue OpraHuuecKue
COEJIMHEHMSD)

28 buorexHomnorus

30 [Toumepsl

31 CHHTETHYECKHE TTOJTUMEPHI

32 [Ipaktrueckas pabora No 2

33 [ToBTOpenue n o0o0ILIEHNE KYypCa.
[ToxBenenne UTOroB yaeOHOTO roja.

34 HTorosast KOHTpOJIbHAS paboTa.

34 Pe3epBHOE Bpems




KanennapHo- teMaruyeckoe rianupoBanue 11 kmacc.

No Tema ara [Ipumeuanue
/11

1/1 OCHOBHBIE CBEJICHUS O CTPOCHUHU aTOMa

2/2 [Teproauyeckas cucreMa XUMHUYECKUX
DJIEMEHTOB

J1. 1. Menneneesa B CBETE yUeHUs O
CTPOEHMH aToMa

3/3 | CpaBHenwue [Teproaudeckoro 3akoHa U
TEOPUU XUMHUYIECKOTO CTPOCHHUS Ha
bunocodckoit OCHOBE

4/4 HMoHnHas xuMu4deckas CBsi3b 1 HOHHBIC
KPpUCTATIIINICCKHC peHIéTKI/I

5/5 KoBajyieHTHAs XUMHU4YECKast CBA3b.
ATOMHBIC U MOJICKYJIIPHBIC
KPUCTAULTNYECKUE PEIIETKH

6/6 MeTanyeckas XUMHUYECKas CBSI3b

717 Bonopoanast xumudeckas CBA3b

8/8 | [lomumepsl

9/9 | JlucriepcHbIE CUCTEMBI

10/1 | Kitaccudukanust XAMUYECKUX PEaKI[Hii

11/2 | Kimaccudukanust XAMUYECKUX PEaKI[Hii

12/3 | CKOpOoCTh XUMUYECKHX PEAKITHIMA

13/4 | OGpaTUMOCTh XUMHUYECKUX PEAKITHI.
XUMUYECKOE PABHOBECHE U CIIOCOOBI
€ro CMEIEHUS

14/5 | 'uppoaus

16/6 | 'ugpoaus

17/7 | OxuCIUTEILPHO-BOCCTAHOBUTEIILHBIC
peaKIu

18/8 | DnekTpoau3 pacIuIaBoOB M PACTBOPOB.
[IpakTHUEeCKOE MPUMEHEHUE
HJIEKTPOJIN3A

19/9 | Ilpaktuueckas padora Ne 1. Pemenue
AKCIIEPUMEHTAJIBHBIX 3aJ1a4 110 TEME
«XHAMHUYECKasH pEaKIvs»

20/10 | IToBTOpEHUE U 0OOOIICHUE U3YUYSHHOTO
MaTepuaa

21/11 | KonTpompHas padota Ne 1 «CtpoeHue
BEIIECTBA. XUMUYECKasl PEAKIIUsD)

22/1 | Metaiuibl

23/2 | Hemeramisl. biaaropoabie rasbl




24/3

Kucnotsl HCOPraHu4cCKue 1
OpraHU4CCKHC

25/4 | OcHOBaHUS HEOPTaHUYECKUE U
OpPraHUYECKHE

26/5 | AmdoTepHbIe COeTUHEHHUS
HEOPTaHWYECKUE U OPTAaHUICCKUE

2716 | Comu

28/7 | IIpaktuyeckas padota Ne 2. Pemenne
IKCIIEPUMEHTAIBHBIX 33/1a4 TI0 TEME
«BeniecTa U UX CBOMCTBAY

29/8 | IloBTOpeHue U 000OIICHHE TEMBI

30/9 | KontpospHas padoTa Ne 2 «Bermiectsa u
VX CBOMCTBa»

31/1 | Xumudeckast TEXHOJIOTHUS

32/2 | Xumudeckas TpaMOTHOCTh KaK
KOMITOHEHT OOIIEH KyJIbTYPhI YEIOBEKa

33/3 | IloBTOpenue u 0000IICHHE Kypca.
[ToaBeneHne UTOroB yaeOHOro roja

34/4 | PesepBHOE BpeMms
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