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HHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamma y4yeOHOM AUCHUIUIHHE « XUMUS» MIPEIHAa3HAuCHA JUIS U3yYEHUS! XUMUU
B IICHTPE-KOJUIeKE MpUKIaaHbIX kBamudukanrin ®I'6OY BO Muuypunckuii ['AY, peanusyromem
0o0pa3oBaTeNpHyI0 IporpaMmy cpeaHero obmi¢  oOpa3oBaHUsS B Ipeleiax OCBOCHHUS OCHOBHOM
npodeccnoHanbHOM 00pa3oBarenbHON porpammni CITO Ha 6a3e 0CHOBHOTO 0011ero 00pa3oBaHus
IIPU OJIFOTOBKE KaJIpOB 1o crienuanbHocTu 35.02.05 ArpoHoMus.

PabGouass mporpamma paspabotana Ha ocHoBe TpeboBanuit DPI'OC cpenHero o61Iero
00pa3oBaHMs, MPEIBbABIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPE3ylbTaTaM OCBOCHHUS y4eOHOM
JTUCHUIUIMHBL «XUMHS», B COOTBETCTBHH C METOIMYECKUMH DPEKOMEHIAIMSIMH T10 pear3aliu
cpenHero oOmero oOpa3oBaHHs B Tpeeliax OCBOCHUS O0pa30BATEIbHOW MPOTPaMMBI CPETHETO
npoeCCHOHATILHOTO 00pa3oBaHKsl Ha 0a3e OCHOBHOTO OOINEro 0Opa3oBaHMS, YTBEP)KICHHBIMU
MunuctepctBoM npocsetienus: Poccuiickoit @enepanuu 14.04.2021 rona.

Conepxanue mporpamMMmbl «XHMHS» HalpaBICHO Ha JOCTH)KEHUE CIETYIONUX IeJleif:

* (opmMupoBaHHE y OOYy4arONIMXCS YMEHHUS OICHHBATH 3HAYMMOCTh XHMHUYECKOTO 3HAHUS JUIS
KakJIOro 4eI0BEKa;

* (hopmupoBaHue y 00ydaromUXCsl EIOCTHOTO MPEACTaBICHHUSI O MUPE U POJIM XUMUU B CO3JIaHUU
COBPEMEHHOM E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA; YMEHHS OOBIACHATH OOBEKTHI U MPOIECCHI
OKpY>KarollleW JIEUCTBUTEILHOCTU: IMPUPOAHOM, COLMAIBHOM, KYJIBTYPHOW, TEXHUYECKOM CpEmbI,
WCIIONB3YS AJIs1 3TOT0 XMMUYECKUE 3HAHMUS;

* pa3BUTHE y 00YJAIOIIMXCS YMEHUHN pa3indaTh (PaKThI U OIICHKH, CPABHUBATH OIECHOYHBIC BHIBOJIBI,
BHUJIETh UX CBSI3b C KPUTEPHUSIMHU OLIEHOK U CBSI3b KPUTEPHUEB C OMPEICICHHON CUCTEMOM IIEHHOCTEH,
(bopMynHpOBaTh M 0O0OCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* npuoOpeTeHre OOy4YaIIMMHCS OMbITa Pa3HOOOpPA3HOM  JNESATENbHOCTH, TO3HAHUS W
CaMOINO3HAHUs; KIIOUEBbIX HABBIKOB, NMEIOIINX YHUBEPCAIbHOE 3HAUEHUE ISl Pa3JIMUHBIX BUIOB
JEATEIbHOCTH (HABBIKOB PEIICHUs MPOOJIeM, NMPUHATHS PEIICHHUM, TTOMCKA, aHalln3a U 00paboTKH
nH(pOpMaIlY, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUMN, COTPYIHUYECTBA, 0€30MaCHOTO
oOpallleHusi C BEIIeCTBaMHU B TTOBCETHEBHOM KU3HH).

B nporpammy BKIIIOUE€HO cojfiep)KaHKE, HAMIPABIEHHOE HA (JOPMUPOBAHUE y 00YUAIOIIUXCS
KOMIIETCHITNH, HEoOXOoMuMEBIX JIg kadecTBeHHOro ocBocHus OIIOII CIIO na 0a3e OCHOBHOTrO
o0miero o0pa3oBaHUsl C MOJYyYEHHUEM CpEeAHEro oOIIero oOpa3oBaHUs; MPOTpaMMbl MOATOTOBKU
CHEIMAIMCTOB CPEIHEro 3BeHa o crenuanbHocTd 35.02.05 ArpoHoMmus.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCHUNIJIMHBI «XUMUS»

XuMHUs — 3TO HayKa O BEIIEeCTBaxX, MX COCTaBe M CTPOCHHMH, CBOMCTBAX WM MPEBPAICHHSIX,
S3HAYCHUHU XHUMHWYCCKHUX BCHICCTB, MATCPHAJIOB H MPOHCCCOB B HpaKTI/I‘I€CKOI>'I JCATCIIbHOCTHU
YeJI0BEKa.

Conepxanne o0me00pa3oBaTebHON Y4eOHOW MHUCIMIUIMHBI «XWUMHS» HaMpaBlIeHO Ha
YCBOCHHUEC 06y‘IaIOHII/IMI/ICSI OCHOBHBIX HOHSITHf/i, 3aKOHOB U TeOpI/Iﬁ XUMHHU; OBJIAJCHHUEC YMCHUAMU
Ha6J'IIOJIaTB XUMHUYCCKUEC ABJICHUSA, ITPOBOANUTH XUMHAYECKUU OKCIICPUMCHT, IMPOU3BOAUTH PAaCHCThI
HAa OCHOBE XUMHUYECKMX (GOpMyl BEMIECTB W  YpPaBHEHHH  XUMHYECKHX  PEaKIIUu.

B mporecce uzydeHuss XuMun y oOydaroluxcsl pa3BUBAIOTCS MO3HABATEIIbHBIE WHTEPECHI U
WHTEJUIEKTYyallbHbIE CIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITENILHOM MPUOOPETCHUsS 3HAHWUN TI0
XUMHH B COOTBETCTBHH C BO3HHKAIOUIUMH >KU3HEHHBIMU TIPOOJIEMaMu, BOCIIUTHIBAETCSI OepeskHOe



OTHOIICHMS K MPUPOJIe, TOHUMAaHKE 37J0pOBOro 00pa3a KU3HU, HEOOXOAUMOCTH MPEAYNPEKICHUS
SIBIICHUIH, HAHOCSIIUX Bpe. 3JI0POBBIO u OKpYyXaromien cpene.

OHM OCBaMBAaIOT NMPUEMbI TPAMOTHOTO, 0€30MaCHOTO HUCIOJIb30BAHUS XMMUYECKHX BEIECTB
U MaTepualioB, INPUMEHSEMBIX B OBbITY, CEIbCKOM XO3fiCTBE M Ha IPOU3BOJCTBE.

Peanuzanus AeIyKTHBHOIO MOAXOJAa K U3YYEHHIO XHMHUH CIIOCOOCTBYET Pa3sBUTHIO TAKUX
JIOTMYECKUX ONEpaluil MbIIIJIEHNUs, KaK aHajdu3 W CUHTE3, O0000LIeHHEe M KOHKpEeTH3alus,
CpaBHEHME u aHaJorus, cucreMaTu3anus u Kkjaccuukanus u ap.

Wzyuenne Xumuu UMEEeT CBOM OCOOCHHOCTH B 3aBHCHUMOCTH OT HpoQuis
poheCCHOHATTLHOTO 00Pa30BaHMS.

B comepxanum y4eOHOW MUCHUIUIMHBI s cneruanbHocTH 35.02.05  ArpoHoMus
€CTeCTBEHHOHAYYHOTO NMpOoduist mpohecCHOHATFHO 3HAYMMBI KOMIIOHEHT HE BBIICJICH, TaK Kak
BCE €ro CcoJiepKaHue sBISAETCs NPOQUWIBHO OPUEHTHPOBAHHBIM M HOCUT HPOGECCHOHAIBHO
3HA4YMMBIH Xapakrep.

B npouecce m3yueHHs XMMHUU TEOPETHUYECKHE CBEJIEHHS IOIMOJHIIOTCS AEMOHCTPALUAMH,
7a00paTOPHBIMM  OIBITAMU W TMPAKTHUYECKUMM 3aHATUAMU. 3HAUUTEIBHOE MECTO OTBOJIUTCS
XMMHUYECKOMY JKCHepuMeHTy. OH OTKpbIBaeT BO3MOXKHOCTb (DOPMHUpPOBATh y OOYyYarOLIUXCS
CTelMaNbHbIE TPEAMETHBIE YMEHUs: paboTaTh C BEIIECTBAMH, BBIMOJIHATH MPOCThIE XMMUYECKHE
OTBITHI, YYUTH OE30MIaCHOMY ¥ SKOJIOTUYECKH TPAMOTHOMY OOpAIIeHHIO C BEIIECTBAMH,
MaTepHajlaMH U TpOoIleccaMy B OBITY M Ha IPOM3BOJICTBE.

Jlig opraHu3anyy BHEAYyJIUTOPHOM CaMOCTOSITEIbHOW pabOThl 00yYaroIIMXCsl MpeICTaBiIeH
IIPUMEPHBIii HepevyeHb pedeparon (tokJs1a10B), WH/IUBUAYaJIbHBIX IIPOEKTOB.

B mpouecce n3ydyeHuss XMMUU BaXHO (OPMHPOBATH MHGOPMALMOHHYIO KOMIIETEHTHOCTb
obyyaromuxcs. [loaToMy npu opraHuzanuy caMOCTOSTENIbHOW pabOThl aKLEHTUPYETCS BHUMaHUE
oOyyarolmuxcss Ha IOMCKe HH(poOpMalMM B cpeacTBax Maccmenua, MHrepHere, ydeOHOW u
CTIEMAIBHON JTUTEPATYPE C COOTBETCTBYIOIUM O(OPMIIEHUEM U MIPECTABICHUEM PE3yJIbTaTOB.

B mporpamme 3HakoM * BbIIeNeH Marepuan, KOTOPBHIA OTBOAWTCS HAa CaMOCTOSATEIBHOE
M3y4deHue 00yJarouMucs.

N3ydyenne oOmieoOpa3oBarenbHOM  yuyeOHOW AMCHMIIMHBL  «XUMHSD»  3aBEpIIAETCS
MOJIBEICHUEM UTOTOB B (JOpME 3K3aMeHa B MEPBOM ceMecTpe U Au(epeHIMpOBaHHOTO 3aueTa BO
BTOPOM CEMECTPE B paMKax NMPOMEXYTOUHOM aTTecTaluy CTyIeHTOB B mpolecce ocBoeHus: OITOIT
CIIO no cnennansHOocTH 35.02.05 ArpoHomus.

MECTO YYEBHOM JUCIHHUIIIIMHBI B YYEBHOM IIVTAHE
VYuebHasi nTucHMIUIMHA «XHUMHs» BXOJUT B COCTaB IpeaMeTHou obOnactu 9.4. EctecTBeHHBIE

Hayku ®I'OC COO um  obmeobpazoBarensHoro mmkia [IIICC3 cnemmansrocTH 35.02.05
ArpoHomust (6a30Basi MOATOTOBKA).

PE3YJIbTATHI OCBOEHUSA YYEFHOM JUCITATLIAHBI

OcBoeHue COJCPpIKaHUA y"-IC6HOI71 JAUCIHUITIINHBI «XI/IMI/IH», oOecrieunBaeT JOCTHIKCHHUC
CTYACHTaAaMH" CICOYIOIIUX PE3YIbTATOB!:
* TIUYHOCMHDbBIX .



- YyBCTBO T'OPJIOCTH U YBa)KEHHUS K UCTOPUU U JOCTHKEHHUSIM OTE€YECTBEHHON XMMHUYECKOW HAYyKH;
XMMHAYECKH TPAMOTHOE TIOBEJICHHE B PO(PECCUOHATBHOM JESITEIBHOCTH U B OBITY TP O0OpaIieHuu
C XUMHUYECKHUMHU BELIECTBAMH, MaTepuatamMu u IIpoLeccamu;
- TOTOBHOCTh K MPOJO/DKEHUIO O00pa30oBaHUs U IOBBILICHUS KBaJIU(UKAUMK B H30paHHON
poeCCUOHATILHON AEATENbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XUMHUYECKUX KOMIIETEHLUH B
3TOM;

- YMEHHUE UCII0JIb30BaTh JOCTH)KEHUSI COBPEMEHHON XMMHUYECKOM HayKU U XUMUYECKUX TEXHOJIOTUI
JUISL TIOBBILICHUS COOCTBEHHOT'O MHTEJUICKTYAIbHOTO Pa3BUTHs B BHIOpAaHHOW MpodeccHOoHaIbHON
NeSITENIbHOCTH;

* MemanpeomMemHuuix:

- WCIIOJIb30BAaHME  pPa3IMUHBIX  BUJOB  I103HABATEIbHOW  JAESITEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJbHBIX oOllepaluil (MOCTaHOBKM 3aJaud, (OpMYJIMPOBAHUS THUIOTE3, aHaIU3a U
CHHTE3a, CPAaBHEHUs, 0000IIEHMs], CUCTEMAaTU3alluH, BbISIBICHUS IPUYUHHO-CIIECTBEHHBIX CBA3EH,
IIOMCKA aHAJIOroB, ()OPMYJIMPOBAHUS BBIBOJIOB) Ul PELIEHUs MOCTaBJIEHHON 3a7a4yM, IPUMEHEHHE
OCHOBHBIX METO/IOB MO3HaHUs (HAOIIOACHUS, HAYYHOI'O SKCIIEPUMEHTA) Ui U3YyUeHUs Pa3IUUHbIX
CTOPOH XMMHUYECKMX OOBEKTOB M IPOLECCOB, C KOTOPHIMH BO3HUKAeT HEOO0XOAUMOCTh
CTaJIKUBATHCS B POPECCHOHATIBHOM cdepe;

- HCIIOJIb30BAHME Pa3IMYHBIX HCTOYHMKOB JUISl MOJYYEHHMsS] XUMHUYECKOW MH(pOpMaluu, yMEHUE
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl IOCTUIKEHHUS XOPOIINX PE3YJIbTaTOB B MPO(ECCHOHATLHOU cdepe;
npeomMemHuix:

- ¢(hOpMUPOBAHHOCTb IPEJICTABICHUA O MECTe XUMHMM B COBPEMEHHOM Hay4yHOM KapTHHE MHpA;
[IOHMMaHHUE POJIM XMMUHU B (POPMUPOBAHUU KPYro3opa U (PyHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUIsl peLIeHUs IPAaKTUYECKUX 3a/a4;

- BJAJEHHE OCHOBOIOJAralOUIMMU  XUMHUYECKUMH  MOHATUSAMH, TEOPHUSIMH, 3aKOHAMHU
U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJb30BAaHUE XUMHUYECKONW TEPMHUHOJOTMENH U CHUMBOJIMKOW;
- BJIQJICHME OCHOBHBIMH METOJIaMU HAyYHOIO T[IO3HAHHUSA, HCIHOJIb3YEMBIMU B XUMHHU:
HaOJIt0/IeHUEM, ONMCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHUEM 00pabaThiBaTh, OOBSICHSTH
pe3yNbTaThl MPOBEIEHHBIX OIBITOB U JI€JaTh BBIBOJBI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSThH
METO/IbI MIO3HAHUS npu peLeHnn PaKTUYECKUX 3ajau;
- c(hOpMHUPOBAHHOCTb yYMEHHUS J1aBaThb KOJIMYECTBEHHBIE OLEHKM M MPOM3BOJIUTH PACUeThl IO
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSM;

- BIIQJICHHE MpaBWJIAMM TEXHHKH O€30IacHOCTU IPH MCIOJIb30BAaHUM XUMHUYECKUX BEIECTB;
- c(opMHPOBAaHHOCTh COOCTBEHHOW MO3MIMM [0 OTHOLIEHUI0 K XUMHUYECKOW HH(popMaluuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.



Conepxanue o0ueo0pa3oBaTe/ibHOM Y4eOHOU IMCHUIIMHBI XUMMS

BBenenue
HaquHe METOAbI IIO3HAHUSA BCIICCTB U XUMHUUYCCKUX HBHGHHﬁ. POJIB C-)KCHepI/IMeHTa
u TEOpUU B XAMUU. 3HaueHue XUMUU pH OCBOECHUU npogeccuu.

1. Oprannyeckasi XumMus
1.1. IIpeomem opzanuueckoii xumuu. Teopusa cmpoenusn opzanuueckux coeOuHeHuil

IIpeamer opranudveckoid xumuu. [loHsATHE 00 OpraHWYECKOM BEIIECTBE W OPTaHMYECKOU
xumuu. *KpaTkuil ouepk UCTOPUM pa3BUTHUS OpraHUYECKOHW XMMHMM. Butanusm u ero kpyuieHue.™
OcCoOEHHOCTH CTPOCHMSI OpraHMYEeCKHX coeauHeHud. KpyroBopor yriepoma B Tpupoje.
Teopust crTpoenust oprannyeckux coeauHeHuid A.M.byrnepoa. Ilpeamoceuiku co3paHus
Teopun crpoeHusa. OCHOBHbIE IOJIOKEHUS Teopun crpoeHuss A.M.byrnepoa. Xumuueckoe
CTPOEHHE M CBOMCTBa opraHuyeckux BemiecTB. [lonstue 00 mzomepun. CriocoObl 0TOOpakeHUs
cTpoeHusi MoJiekyasl (popmyinsl, Mozaenu). 3HaueHue teopuu A.M. ByrtnepoBa [uist pa3BUTHSA
OpPraHUYeCcKOM XMMHUU U XUMHUYECKUX MPOTrHO30B. CTpoeHre aToMa yriepoaa. JJIeKTPOHHOE 00JIaKko
u opburtanb, S- U p-opOuTanu. DJIEKTPOHHBIE U 3JIEKTPOHHO-Tpaduueckue ¢(opMysbl aToMa
yriepoja B OCHOBHOM U BO30YXIEHHOM cocCTOsiHUsAX. KoBajgeHTHas XuMHYecKas CBSI3b U €€
KJIaCCU(UKALUS 110 CIIOCO0Y TepeKphIBaHus opOuTaneit (o- U m-cBs3u). [loHATHE THOpUAM3AIIH.
Paznuunele Tumbel rHOpHan3anuu UM (GopmMa aTOMHBIX OpOWTaliel, B3aWUMHOE OTTAJIKHUBaHHE
rUOpUAHBIX OpOUTarel M MX PaclojOKEHHUE B IMPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM
sHepruu. ['eomeTpuss Moisekyn BewiecTB, OOpa30BaHHBIX AaTOMaMH Yriepoja B Pa3IMYHBIX
COCTOSIHUSIX THOPUIU3ALHH.

Kanaccudukanna opranmyeckux coeamHeHuii. Kiaccuduxanuss opraHMYecKuUX BeEIIECTB
B 3aBHCUMOCTH OT CTpoeHHUs yrieponHoi uenu. [loHsTne (QYHKIMOHATBHONH TPYIIIHL.
Knaccudukanus ~ opraHmyeckux  BeWIECTB 1O  TUINY  (YHKUMOHAJIbHOM  TpyMIbI.
OCHOBBI HOMEHKJIaTypbl OPraHMYECKMX BELIECTB. TpuBHANbHBIE Ha3BaHUA. PanuoHanbHas
HOMEHKJIAaTypa KaK IIPEIECTBEHHNLIA HOMEHKJIaTypPbl IUPAC. Homenknarypa
IUPAC: npunnunsl o0pa3oBaHMs Ha3BaHUI, CTapUIMHCTBO (DYHKIMOHANBHBIX TpYNH, HX
o0o3HaueHne B  mpeduxcax U cypdukcax  Ha3BaHUNW  OPraHUYECKUX  BEILECTB.

Tunbl XMMHYeCKHX cBfi3el B OPraHMYecKHX COeJIMHEHHSIX U CHoco0bl MX pa3pbiBa.
Knaccudukanys KOBaJNEHTHBIX CBSI3eH IO  DJIEKTPOOTPULIATENIBHOCTH CBSI3aHHBIX aTOMOB,
croco0y TEepeKphIBaHUs OpOWTalield, KpPaTHOCTH, MeXaHu3My oOpa3zoBaHus. CBs3b NTPUPOIBI
XUMHUYECKOH CBSI3M C THUIIOM KPUCTAJUIMYECKOW pELIETKH BEIIeCTBA M €ro (QpU3M4eCKUMHU
cBoWcTBaMM. Pa3pblB  XHMHYECKOH CBsSI3M Kak Ipolecc, oOpaTHBI ee 00pa30BaHUIO.
'oMonauTHYECKMI M TeTEepPOIMTUYECKUN pa3pbIBbl CBs3€i, UX COIMOCTaBIEHHE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MeXaHW3MaMH UuX oOpa3oBaHus. IloHsATHE CBOOOAHOrO pajuKaia,
HYKJIEO(UIBHON U 3JIEKTPO(PUIBHON YaCTUIIBI.

Kaaccndukanusa peakumii B opranmveckoi xumuu. [loHATHEe 0 THmax M MexaHM3Max
peakimii B oprannyeckoit xumun. Cyocerpar u pearent. Kiaccudukanus peakuuii mo M3MEHEHHUIO B
CTpyKType cyOcTpata (NpucCOeIWHEHHE, OTIIEIJICHHe, 3aMeleHHe, H30MepHu3alus) U TUIY
peareHTa (paauKanbHBIC, HYKJI€O(HMIbHBIC, 3TeKTpoduabHbIe). (OCOOCHHOCTH OKHCIUTEIHHO-
BOCCTAaHOBUTEJIbHBIX pEaKLUN B OPraHUYECKON XUMUH.



CoBpeMeHHbIe TMpeACTABJEHUS] O XHMHYECKOM CTPOEHHM OPraHU4YecKHX BellecTB.
OcHOBHbIE HalpaBJIeHUs pa3BUTHUs Teopuu cTpoeHust A. M. byrnepoBa. M3omepust opraHu4eckux
BelIeCTB U ee BUAbL. CTPYKTYpHasi U30MepHsi: MEXKKIIACCOBasi, YIIIEPOAHOTO CKEJeTa, MOJIOKECHHUS
KpaTHOH cBsi3W M (QyHKIMOHANbHOW rpynmsl. IIpocTpaHcTBeHHass n3oMmepusi: reoMeTpuyeckas u
ontuyeckas. [loHsATHE acUMMETPUYECKOTro LeHTpa. buonoruuyeckoe 3HauyeHUE ONTUYECKOU
nzomepuu. B3anMmHOe BIIMSHHE aTOMOB B MOJIEKYJAX OPraHUYECKUX BELIECTB. *DJIEKTPOHHBIE
3¢ deKTsl aTOMOB M ATOMHBIX TIPYNI B OpPraHUYECKMX MoJeKynax. MHIYKUMOHHBIM 3¢dexT,
MOJIOKUTENBHBI M OTPHUIATENbHBIA, €ro ocoOeHHOCTH. Me3oMmepHblii 3ddext (3hdekT
COTIPSIKCHHUSI ), €r0 OCOOCHHOCTH. ™

Hemoncmpayuu

Konnekuun opraHmdyeckux BelIeCTB (B TOM YHCIE JIEKAPCTBEHHBIX IpENapaToB, KpacuTeNei),
MaTepuaioB (MPUPOJHBIX U CUHTETUYECKUX Kay4dyKOB, IIACTMACC M BOJIOKOH) U W3JCIUU U3 HUX
(HuTEH, TKAHEH, OT/IEJIOUYHBIX MATEPUAJIOB).

Mogenmu wmonekyn CHs, CoHs, CeHe, CeHs, CH:OH — 1mmapocTepKHEBblE H OOBEMHBIE.
Mopgenn  OTTaJKMBaHUS TUOPUAHBIX  OpOWUTaNel C  MOMOIIBIO  BO3JYIIHBIX  IIApOB.
B3aumMopneiicTBre HATpUsi ¢ 3TaHOJOM M OTCYTCTBHE B3aMMOCWUCTBHUSI C JAMATHIIOBBIM S(PHPOM.

1.2. Ilpedenvuble yeneeo0opoovt

I'omonornuecknii psin ankanoB. llonarue 00 yraeBomopomax. OcoOEHHOCTH CTPOEHUs
MpeleibHbIX  YITIEBOJAOPOJOB. AJIKAaHBI KaK TPEACTaBUTENH TMPEIENIbHBIX YIIeBOJOPOJIOB.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa M JpPYrUX ajKaHOB.
I'omonornueckuii psin u uzomepust mnapapuHoB. HopmanbHOoe M pa3BETBIEHHOE CTPOEHHUE
yriepoaHor uenv. HoMeHknaTypa ajllkaHOB M QJIKMJIbHBIX 3amecTutTenieid. dusnyeckue CBOMCTBA
AJKaHOB. AJIKaHbI B IPUPO/IE.

Xumuyeckue cBoiicTBa ajikaHoB. Peakiunm SR-Tuna: ramoreHupoBaHue, HUTPOBaHUE IO
KoHoBanoBy. MexaHu3M peakiuy XJIOpUPOBaHMS alKaHOB. Peakuuu aeruapupoBaHusi, TOpeHus,
KAaTaJUTHUYECKOTO OKHUCICHUS alKkaHOB. KpeKWHT alkaHoOB, pa3iW4yHble BHIbI KPEKUHTA,
IPUMEHEHHE B MPOMBIIUICHHOCTH. [IMponM3 W KOHBepcusi MeTaHa, M30MEpU3alus aJKaHOB.
IIpumenenne u cnocodbI MoJyuyeHus ajJkaHoB. O0nacTu npUMeHeHus ainkaHoB. [IpoMbliieHHbIE
CHOCOOBI TONY4YEHHs aJKAHOB: IOJYYEHHWE W3 NPUPOJHBIX HMCTOUYHUKOB, KPEKHUHI MapapuHOB,
MOJIyUEHUE  CHUHTETHYeCKoro OeH3WHa, rasudukauus yris, TUIPUPOBaHHE  aAJIKAHOB.
*JlabopaTopHble cIOCOObI MOMYUYEHHs aJKaHOB: CUHTE3 Bropia, nexapOoKCHUIMpOBaHUE, THIPOJIN3
KapOuaa amroMUHUS.*

Huxnoankanpl. ['oMonornueckuil psii ¥ HOMEHKJIATypa LMKIOAIKAHOB, WX oOmas Qopmyrna.
[ToHATHE O HampsDKEHUM LUKIA. V30MepHs IUKIOATKaHOB: MEXKKIIACCOBasl, YIIIEPOAHOTO CKEJeTa,
reomerpuueckas. Ilonyyenne u Qusnueckue CBOWCTBA LUKJIOANKAHOB. XUMHMYECKUE CBOMCTBA
nukioankaHoB. Crnenuduka CBOWCTB IUKIOATKAHOB C MajbIM pa3MepoM IHKiIa. Peakuuu
MIPUCOEANHEHUS U PAJIUKAIBLHOTO 3aMEeIleHUSI.

Hemoncmpayuu

Mopnen MoJeKyl MeTaHa, JApPYruX allkaHOB, pa3IMYHBIX KOH(pOpMalui HUKIOTreKcaHa.
[InaBnenne mapaduHa M €ro OTHONIEHHE K BOJE (PacTBOPUMOCTH, IJIOTHOCTh, CMadyHBaHUE)..
I'openue MeETaHa, npornaH-0yTaHOBOM cMmecH, napaguHa.
OTHomeHHe IMKJIOTeKcaHa K OpoMHOW BOJe MW pacTBOpYy IlepMaHraHatra  KaJus.



IIpakTnyeckoe 3ansitue Nel: «IlonydeHne MeTaHa M U3y4EHUE €TI0 CBOMCTB(TOpEHUE, OTHOILIEHUE
K OpoMHOW BOAe M  pacTBOpPY  IMEpPMaHTraHaTa  KaJus).HOMEHKJIATypa  ajKaHOB»
IpakTunuyeckoe 3ansitue Ne2: «OOHapyXeHHE BOJBI, YIJIIEKHCIOrO Ta3a B MPOAYKTaX TOPEHUs
cBeud. O3HAKOMJICHHE CO CBOWCTBaMH TBEpIbIX HapadUHOB (IUIABJICHUE, PACTBOPUMOCTH,
OTCYTCTBHEM B3aUMOJIEHCTBHsI ¢ OPOMHOM BO/I0OH, pacTBOpaMM I€pMaHIaHaTa KaJlus)»

1.3. Dmunenoswvie u ouenogwie y2ieeo000poovl

I'omonornuecknii psix ajJKeHOB. DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYIIbI
STHJICHA W alKeHOB. ['omonornyeckuii psan u obmias ¢opmyia ainkeHOB. VM3oMepus STHICHOBBIX
YIJIEBOJOPOJOB:  MEXKKJIACCOBas,  yIJIEPOJHOTO  CKEJleTa, IIOJIOKEHUS  KpPaTHOM  CBS3H,
reomerpuyeckas. (OCOOCHHOCTM HOMEHKJIATYpbl ATHJIEHOBBIX  YIJIEBOJIOPOJAOB, Ha3BaHUS
BAKHEUILINX paauKaoB. duznueckue CBONCTBa AJIKEHOB.
XuMHYeCKHe CBOMCTBA AJKEHOB. OJCKTPOPWIBHBIM XapakTep peakiuid, CKIOHHOCTh
K peakuusiM [pPUCOCIUHEHMs, OKHUCIEHMs, mnoiaumepusauuud. IlpaBuno MapkoBHUKOBa
U €ero DSIeKTpOHHOe oOocHOBaHHMe. Peakuuu TramoreHUpoBaHUs, TUIPOraTIOTeHUPOBAHUSA,
ruapatauuy, rugpupoBanus. Mexanusm AE-peakumii. Ilonstue o peakuusx MNOIMMEpU3ALIUU.
I'openne ankeHoB. Peakuuu okucnenus. *Peakuus Barnepa u ee 3HaueHue JUisi OOHapy>KeHUs
HENpeeNbHbIX YTIEBOI0POAOB, IOJYUYEHUS TJIMKOIEH.™

IIpumeHenne u cmocoObI TMOJYYeHUS] AJKEHOB. lIcronb30BaHHE BBICOKOW PEAKIIMOHHOM
CIIOCOOHOCTH aJKEHOB B XUMHYECKOW MPOMBIIUIEHHOCTH. [IprMeHeHue 3TulieHa W MPOIUIICHA.
[IpoMbInIeHHBIE CITOCOOBI MOTYYEHUS allKeHOB. Peakiuu AerupupoBaHus U KPEKUHTa aJKeHOB.
JlaboparopHblie criocoObI MOTYYEHUSI aJTKEHOB.

Aakanuenbl. [lonstue u knaccudukaus JAMEHOBBIX YIJIEBOJOPOAOB IO  B3aUMHOMY
PacroJIOKEHUIO KpaTHBIX CBs3ell B Mosiekysie. OCOOEHHOCTH 3JIEKTPOHHOIO U MPOCTPAHCTBEHHOTO
CTPOCHHs CONPSIKEHHBIX JueHOB. [loHATHe o0 m-dnekTpoHHOM cucreMe. Homenknartypa
JMEHOBBIX YIJIeBOOPOIOB. OCOOEHHOCTH XUMHUYECKUX CBOMCTB COMPSDKEHHBIX JUEHOB Kak
CIIEICTBUE MX OJIEKTpOHHOrO cTpoeHus. Peakuuum 1,4-npucoenunenus. [lonumepusanus
nueHoB. CrocoObl MOTy4YeHHsI TMEHOBBIX YIIIeBOA0po10B: paboTel C.B.JIeGenena, neruapupoBaHue
AJIKAHOB.

OcHOBHbBIE NMOHATHS XMMHH BBICOKOMOJIEKYJISIDHBIX COeMHeHHMI (HA mpuMepe NPOAYKTOB
NOJMMEPHU3AIMU  AJKEHOB, AaJKAaJIMeHOB W HMX TaJOreHnpou3BOAHbIX). MoHomep,
MOJUMEp, peakuus NOJIMMEPU3AIUU, CTENEHb MOJUMEPHU3aLNH, CTPYKTYPHOE 3BEHO. THIIbI
MOJUMEPHBIX LENE: JMHEWHbIC, pa3BETBIEHHbIC, clUThie. [lOHATHE O CcTepeoperyIapHbIX
nonumepax.  [loaumepsl  TepMmMOIUIaCTHYHBIE W TepMOpeakTuBHbIE. IIpencraBienne o
IIacTMaccax M 2jactoMepax. [lonMdTWIIEH BBICOKOTO W HH3KOIO JIABJICHHUSA, €r0 CBOMCTBA
u npuMmeHenue. [lonumpomnuieH, ero IpuMeHeHre U cBoicTBa.* ["anorencoaepxaiiye moJIuMephl:
tehnon, mnonuBHHWIXKIOpUA.* Kaydyku HartypanpHbld U cuHTeTHuYeckue. Cormonumepsl
(OyTamueHCTHPOIbHBII Kay4yK). Bynkanuzanus Kayyyka, pe3uHa u H0OHUT.
Jemoncmpayuu

Mogenu MOJEKyn CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX H30MEPOB AJKEHOB U AJIKAJUEHOB.
Komneknust «Kayayk u pesumHa». OOHapyKeHHE HENpPEIeIbHbIX COCAMHEHHH B KEPOCHHE,
CKHIMApE.



O3HakoMIiIEHHE c oOpasnamu MIOJINATHIIEHA u MOJIUIIPOIMJIEHA.
Pacrnio3naBanue 00pa3IoB aJIKaHOB M AJTKEHOB.

IIpakTuuyeckas padora Ne3 «[lomyueHue 3TuiIeHa | M3y4YCHHE €rO CBOICTBA (B3aMMoOJEHCTBHE
3THIIeHa ¢ OPOMHOI BOJIOM, pacTBOPOM NepMaHraHaTa kainus. HomMeHknatypa ankeHOB».

1.4. Ayemunenosuvie y2neeo00poovt

I'omosiornueckuii psii aJKUHOB. OJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE alleTHUIICHA
W Jpyrux ankuHOB. ['omomormueckuit psig u obmas Qopmyna ankuHOB. HoMeHkmaTypa
AUETUJICHOBBIX YIJIEBOAOPOAOB. M30MepHs MeXKKIaccoBas, YIIEPOJHOIO CKEJIEeTa, IOJIOKEHUs
KpPaTHOU CBS3U.

XuMHYeCKHEe CBOWCTBA W NpPHMeHeHHe AJKHHOB. OCOOCHHOCTHM pEaKIUi TPUCOCIUHCHHUS
0 TPOMHOM yriepoA-yriaepoaHo cBsa3u. Peakums Kyueposa. IlpaBuno MapkoBHUKOBa
MPUMEHHUTEIBHO K aneTuieHaMm. [loaBmxHOCTE aTomMa BojopoAa (KUCIOTHBIE CBOICTBA aJIKHUHOB).
Oxucnenue ankuHoB. Peaxknus 3enuHckoro. IlpuMmeHeHHE alETUIIEHOBBIX —YIJIEBOJOPOJIOB.
[lonuBuHMNanETAaT.

IMoayyenue ankuuoB. [lonydeHue ameTwieHa NHUPOIM3OM METaHA M KapOWIHBIM METOJIOM.
Hemoncmpauyuu

Mopenn MOJIEKYJIbI aleTuiIeHa u OpyTUx AJIKUHOB.
[Tonydenue aneTruieHa U3 KapOuja KaiblHsi, O3HAKOMIICHHE C (DU3MYECKUMHU U XMMHYECKUMU
CBOMCTBAMM  alleTWJI€HA:  pPacTBOPUMOCTbIO B  BOJE, TOPEHHMEM,  B3aUMOJCHCTBUEM
c OpomHOW BOJOI, pacTBOpoM mepMmaHranara kamus, comsmu wmemu (I) u  cepedpa.
IIpakTnyeckas padora Ne:4 «[lonyuenue u cBoiicTBa anetTuiieHa. HomMeHkaTypa aakuHOBY.

1.5. Apomamuueckue y2n1e6000poovt

I'omosiornueckuii psix apeHoB. beH30J Kak NpeACTaBUTENb apeHOB. Pa3BuTue mpeacTaBieHuil o
crpoeHun OeH3ona. CoOBpEeMEHHbIE MPEACTaBIECHUS OO0 3JIEKTPOHHOM U IPOCTPAHCTBEHHOM
cTtpoeHun Oenszona. OOpa3oBaHME apoMaTHYeCKOM m-cuctembl. [omomorn OeH3ona, UX
HOMEHKJarypa, obmas Qopmyna. Homenknarypa uis Ju3aMelleHHBIX NPOMU3BOJHBIX OeH30ia:
opmo-, Mema-, napa-paclojoXkKeHue 3amectuTenel.  DU3NMYECKHME  CBOWCTBA  apEHOB.
Xumuyeckue cBoiicTBa apeHoB. [lpumepbl peakuuii  37I€KTPOPUIBHOTO  3aMelEHUS:
raJIorTeHUPOBAHUSA, alKUIupoBaHus  (karamuzatopel Ppunens — Kpadrca), HuUTpoBaHuUS,
cynbupoBanus. Peakuuu ruapupoBaHUs W MPUCOEAMHEHUs XJopa K OeH3omy. *OcobeHHOCTH
XUMHUYECKUX CBOMCTB rOMOJIOrOB OeH3oia * B3anMmHOe BIMsSHHE aTOMOB Ha IMPHUMEpPE FOMOJIOIOB
apeHoB. OpueHTauuss B peakuusx siekTpopuibHoro 3amemieHus. Opuentantsl | m Il pona.
IIpumenenne u moJiydyeHue apeHoB. [IpupoaHble MCTOUYHUKM apOMaTHUYECKHX YIIIEBOJOPOIOB.
Apomaruzanus aJIKaHOB " LIUKJIOAJIKAHOB. AnKnnpoBaHue OeH3oua.
Hemoncmpayuu

[MapocrepxHeBble U 00OBEMHBIE  MOJENM  MOJIEKYd O€H30la W €ero  IOMOJIOTOB.
OTtHoleHue OeHzona K OpoMHOI BOJIE, pacTBopy nepMaHraHaTa KaJusl.

1.6. IIpupoonvie ucmounuku y2neeo00pooos
Hedrs. Haxoxaenue B mpupoje, CcocTaB M (U3UYECKHE  CBOWCTBA  HEPTH.

TornmBHO3HEpreTHyeckoe 3HayeHue HepTu. [Ipomplnuiennas nepepadorka Hedtu. Pextudukarys
He(TH, OCHOBHBIE (paKLMU €€ pasJeNeHus, MX MHCIoab30BaHue. BropuuHas mnepepaboTka



HepTenpoayKToB.  *PexkTudukanus Mazyra TMpH  yYMEHBUICHHOM  JaBiieHUu.*  Kpekunr
HedTenpoaykToB. Pasnuunbie BuIbl KpekuHra, padotel B.I'.IllyxoBa. M3omepusanus aikaHOB.
AJKWIMpPOBAaHUE HEMPEAEIbHBIX YIrieBoIopoaoB. Pudopmunr nHedrenponykroB. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

Ipupoanubiii 1 monyTHbIH HedTAHOH ra3bl. CpaBHEHHE COCTaBa MPUPOJHOTO M IOIMYTHOI'O
ra3oB, UX MPAKTUYECKOE HUCIIOJIb30BAHHUE.

*Kamennblii yroab. OCHOBHBIE HaIlpaBJICHHS HCIOJB30BaHUs KaMmeHHOro yrisi. KokcoBanue
KAMEHHOI'O yIUIsl, Ba)KHEWIIME NPOAYKTHI 3TOr0 IIpolecca: KOKC, KaMEHHOYIOJbHasi CMOJIa,
HajcMmoibHas Boaa. CoenuHEHus, BbIIEISEMblE W3 KAMEHHOYIOJbHOM cMojbl. [IpoaykThl,
[10JIy4aeMble U3 HaJICMOJBHOM BOJBL. ™

DKOJIOTUYECKHE AacCIeKThl J00bIuM, MepepadOoTKM M HCHOJIb30BAHUS TOPIOYMX HCKOIAEMBIX.

Hemoncmpayuu

Komnexknust «[IpupoaHple HCTOYHUKH YIIIEBOIOPOI0B». CpaBHEHHE MPOIECCOB TOPEHUS HEPTH H
npupogHoro  rasa.  OOpa3oBaHue  HE(PTIHOM  TUIGHKM  HAa  TOBEPXHOCTH  BOJIBI.
Karamutnueckuii  kpekuHr mapaduHa (WM KepocuHa).  PacTBOPUMOCTb  pa3IMYHBIX
He(TEenpOayKTOB (6en3uHa, KEpOCHHa, JIN3EIIBHOTO TOIUIMBA,

BaselnHa, mapaduHa) Ipyr B IpyTe.
1.7. I'uopokcunvhsvle coeounenus

Crtpoenne u kiaaccupukanus cnuproB. Kiaccupukanus cnupToB MO THUILY YIIEBOJOPOIHOTO
paaMKaa, Yucily THIPOKCHIIBHBIX TPYII U TUITy aTOMa YIJepoja, CBS3aHHOTO C THIPOKCHILHOM
rpynmnoi. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOEHUE THAPOKCUIBHON Tpymnmbl. BnusHue
CTpOCHHS CHHPTOB Ha HX (u3HUecKkue CBOHCTBA. MEXMOJIEKYIsIpHAas BOJIOPOAHAS CBS3b.
'omosiornueckuii psii  NpeAesbHBIX OJHOATOMHBIX cHUpTOB. M3oMepuss U HOMEHKJIATypa
QJIKAHOJIOB, UX 00mmas opMyIa.

XHMHYeCKHe CBOMCTBA AaJKAHOJOB. PeaklMOoHHAs CIOCOOHOCTb MpPEAETbHBIX OJHOATOMHBIX
cnuptoB. CpaBHEHHME KHCIOTHO-OCHOBHBIX CBOMCTB OpraHMYeCKMX U  HEOPraHMYECKUX
coeauHeHuil, coaepxammx OH-rpynmy: KuCJIOT, OCHOBaHUM, aM(OTEpHBIX COETUHEHUH
(Boapl, cmupTOB). Peakiuu, MOATBEP)KAAIONIME KUCIOTHbIE CBOMCTBA CHHUPTOB. Peakiuu
3aMeUIeHUs] TUIPOKCUIBHOW Tpynmnbl. MeXMONeKynspHas Ieruapatainus CIUPTOB, YCIOBHS
oOpa3zoBaHus MpOCThIX 3(upoB. CioxkHbIE PUPHl HEOPraHMYECKUX M OPraHWYECKUX KHCIIOT,
peakuuu  srepuurkanuu.  OKHUCIEHHME U OKUCIMTEIbHOE  JETHAPUPOBAHUE  CIIUPTOB.
Cnoco0bl mosryuyeHusi cnuMproB. ['maponu3 rajgoreHaqkaHoB. ['maparanus ajakeHOB, YCIOBUS €€
npoBeaeHus. BocctaHoBiieHne KapOOHMIIBHBIX COETUHEHUI.

OtaenbHble NPEACTABUTENN AJKAHOJIOB. MeTaHON, €ro NpPOMBIIUIEHHOE IOJydyeHUue U
IpUMEHEHHEe B TPOMBINUIEHHOCTH. buonoruueckoe neiictBue MetaHona. Crenuduueckue
CrocoObl  TOJy4eHuss  STWioBoro  cnupra.  Pusmonoruueckoe  ACWCTBUE  3TaHOIA.
MHoroaToMusble cnupThl. M30Mepuss 1 HOMEHKIATypa MpeACTaBUTENCH JBYX- U TPEXaTOMHBIX
cupToB. OCOOEHHOCTH XHMMHUYECKMX CBOHCTB MHOTOATOMHBIX CHHUPTOB, HX KaueCTBEHHOE
obHapyxeHue. OTAenbHbIE MPEICTABUTENN: YTUICHIJIMKOIb, MIMLIEPHUH, CIOCOObI UX MOJTY4eHus,
MIPaKTUYECKOE IPUMEHEHHE.

®eHos1. DJEKTPOHHOE U  TPOCTPAHCTBEHHOE CTpoeHHWe (eHonma. BzaummHOoe BiUsSHUE
apoOMaTHYECKOI0 KOJIbLIa ¥ TMIPOKCHIIBHOM Ipynmbl. XMMHUYECKHE CBOMCTBA (heHosa Kak (QYHKIUSI

10



€ro XHMMHYECKOTO CTpoeHHs. bpomupoBanue ¢eHona (kKauyecTBEHHas peakius), HUTPOBAHUE
(MMKpUHOBasi KUCIIOTA, €e CBOMCTBAa M NpuMeHeHue). OOpazoBaHME OKPAIIEHHBIX KOMIUIEKCOB C
wonom  Fe®'. [Mpumenenne  ¢enona.  Ilomydenwe  ¢eHoONa B MPOMBIIUICHHOCTH.
Hemoncmpayuu
Mogenu MOJIeKyJ CIUPTOB U (DEHOIIOB.
PacTBOpUMOCTh B BOJI€ QJIKaHOJOB, ATHJIEHIJIUKOJS, ThulepuHa, (enomna. Peakuus denona c
dbopmanbaerunoM. KauectBenHble peakuuu Ha (eHOJ. 3aBUCHUMOCTH PAacTBOPUMOCTH (heHosa B
BOJIE OT Temrieparypsl. BzaumozeiictBue (eHona ¢ pacTBopoM mienodd. Pacrmo3HaBaHue BOJHBIX
pacTBOpoB (peHOIA U TIIULIEPUHA.

IpakTuyeckass pa6ora Neb: « H3yueHue CBONCTB cHUPTOB (PacTBOPUMOCTH B BOJIE,
OKHCJICHHE), TTOJTy4YeHHE AUITHIIOBOTO 3(pupa, TIHIepaTa MeIn».

1.8. Anvoezuowot u kemonwt

I'omonornueckne psiabl ajabAernioB U KeTOHOB. [loHATHE O KapOOHMIIBHBIX COEIUHEHUSX.
DJEeKTPOHHOE CTpOeHHE KapOOHWIbHOM Trpynmbl. M3omepuss ¥ HOMEHKIATypa ajbAECTHUIOB U
KETOHOB. dusnyeckue CBOKCTBA KapOOHMIBHBIX COEMHEHHUI.
XumMHuyecKHe CBOMCTBAa ajbJerji0B M KeTOHOB. PeakimoHHas crocoOHOCTh KapOOHUIIbHBIX
COCIMHEHMH. Peakunyu OKHMCIIEHHs alberu10B, KAa4eCTBEHHbIE PEAKIIMU Ha AJbJCTUAHYIO TPYIILY.
Peaknun MOJIMKOH/ICHCALINH: o0Opa3oBaHue (benonopopmanbIeruIHbIX CMOIL
IIpumeHeHne U Mosy4yeHne KapOOHWIBHBIX coeJuHeHMil. [I[puMeHeHre anbaeruoB U KETOHOB B
ObITYy M TPOMBIIUIEHHOCTU. AJBAECTUIBI U KETOHBI B mpupone (3pupHble Macia, (pepoMOHBI).
[lonyuyeHne KapOOHUJIBHBIX COEAUHEHMM OKHUCIEHHEM CIHMPTOB, TUApATalMel  aJKUHOB,
OKHCJIEHHEM YTIeBO10poA0oB. OTenbHbIe MPEACTaBUTENH ANbJICTHIOB U KETOHOB, crienuduueckue
CTIOCOOBI MX TIOJTYYEHHUS U CBOICTBA.

Hemoncmpauyuu

[TapocTtepxxkHEBBIE u 00BEMHBIC MOJICJIH MOJIEKYJT aJIbJICTUI0B u KETOHOB.
[Tonyuyenue YKCYCHOT'O aJbJeruaa, OKHUCJICHUE 3TaHoJja XPOMOBOI1 CMECBIO.
KauecTBeHHbie peakuun Ha ANbJETUIHYIO rpymnmy.

IIpakTuyeckas padora Ne6: «3ydeHre BOCCTAaHOBUTENBHBIX CBONCTB albJACTHAOB: PEAKIUSI
«cepedpstHOTO 3epKajiay, BoccTaHoBNeHue ruapokcuaa meau (11)».

1.9. Kapoonoewie kuciomul u ux npou3soonvle

I'omotormueckuii psiA NpeaejJbHBIX OJHOOCHOBHBIX KapOOHOBBIX KucJaor. Ilonsatue o
KapOOHOBBIX KHCJIOTaX M HUX KIaccUPUKaMs. DIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCWJIBHOW Tpynmnbl. ['oMoslorndyeckuil psJ MpelenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHMCIIOT, UX HOMEHKJIaTypa U U30MepHs. MeXMOJIEKYIIsIpHbIE BOJIOPOAHbBIE CBA3M KapOOKCHUIILHBIX
rpymni, ux BIIMSTHUE Ha ¢buznyeckue CBOICTBa KapOOHOBBIX KHCJIOT.
XHMHYeCKHe CBOHCTBAa KapOOHOBBIX KHCJIOT. Peakiuu, WUIIOCTPUPYIOMINE KHUCIOTHBIE
CBOWCTBA M HX CpaBHEHHE CO CBOWCTBAMM HeopraHuueckux Kucior. OOpa3oBaHue
(YHKIIMOHAJIBHBIX TPOU3BOJIHBIX KapOOHOBBIX KHCHOT. Peaknuum srepuduxanuu. AHTHIPHUIBI
KapOOHOBBIX KHCIIOT, UX TIOJTY4YE€HUE U TPUMEHEHHE.

Cnoco0bl mosydeHHs1 KapOOHOBBLIX KHCJIOT. OTaesbHbIEe NPEACTABUTENH U MX 3HAUYEHHe.
OOmre crnocoObl MOMyYeHUs:: OKUCICHHE alKaHOB, aIKEHOB, NMEPBHUYHBIX CIIUPTOB, AJbJCTUIOB.
Baxneiimne MIPEACTaBUTEIN KapOOHOBBIX KHUCJIOT, nx ouonoruyeckas poJib,
cneuupuyeckue CrocoObl TOJIYYEHHUs, CBOMCTBA W NPUMEHEHHE MYpPaBbUHOM, YKCYCHOM,
MMaJJbBMATHHOBOM W CTEapUHOBOW; AaKPWJIOBOM MW METAaKpUJIOBOM; OJEUHOBOM, JIMHOJEBOU H
JIMHOJICHOBOM; II1aBeJICBOM; OCH30MHOI KUCIIOT.
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Caoxnbie d¢upbl. CTpoeHHEe W HOMEHKJIATypa CIOXKHBIX A(HUPOB, MEKKIACCOBAS H30MEPHS C
KapOOHOBbIMU KuCIOTaMU. CrocoObl MOJMYYEHHS CIOXHBIX 3(gupoB. OOpaTuMOCTh peakuuu
sTepupUKalMi U (aKTOpbl, BIUAIONIME Ha CMelleHue paBHoBecus. *OO0pazoBaHME CIIOXKHBIX
nonmddupos. [lonmustunenrepedranar. JlaBcaH Kak MPEACTaBUTENb CHHTETHYECKHX BOJOKOH.™
XUMHUYECKUE CBOICTBA U IPUMEHEHUE CIOKHBIX IPUPOB.

Kupbl. Kupbl kak cnoxssle 3¢upsl raunepuHa. KapOoHOBBIE KHCIOTHI, BXOASIINE B COCTaB
KUPOB. 3aBHCHUMOCTb KOHCUCTCHLIMHM JKMPOB OT HMX COCTaBa. XHMMHUYECKHE CBOMCTBA JKUPOB:
THIPOJIN3, OMBUICHUE, THIAPUpPOBaHue. bronornyeckas poib )KUPOB, UX HUCHOJIB30BaHUE B OBITY U
IIPOMBILIJICHHOCTH.

Couu kap0oHOBBIX KHCA0T. Mbuta. CriocoObl MOJyYeHHsI COJIEH: B3aMMOACHUCTBUE KapOOHOBBIX
KHCIOT C METa/llaMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHMSIMHM, COJISIMHU; ILEJIOYHOW THAPOJIN3
CIIOKHBIX 3(pupoB. XMMHYECKHE CBOMCTBA COJIEeH KapOOHOBBIX KUCIOT: THAPOIN3,pPEAKIUH HOHHOTO
obmeHa. Mpblna, CymHOCTh Morouiero jaedcTBus. OTHOLIEHME MbUIA K JKECTKOH BOJE.
*Cunrernueckue momwiue cpeacrsa — CMC (merepreHTsl), UX NPEUMYLIECTBA U HEJLOCTaTKU.™

Hemoncmpayuu

3HAaKOMCTBO c (buznuecKkuMu CBOWCTBaMHU BOKHENIINX KapOOHOBBIX KHUCJIOT.
OTtHomeHne pa3IMYHBIX KapOOHOBBIX KHCIIOT K BOJIE.
CpaBaenne pH BOIHBIX pPacTBOPOB YKCYCHOW M COJITHOW KHCJIOT OJMHAKOBOW MOJISIPHOCTH.
[Tonyuyenue MIPUSATHO MaxHYIIEro CJI0KHOT'O a¢upa.

OTHOLIEHHE CIMBOYHOIO, IIOJICOJIHEYHOI'O, MAIIMHHONO Macel W MaprapuHa K OpoMHOMI
BOJIE M pacTBOPY I€pMaHIraHaTa Kausl.

IIpakTnueckas padora Ne/: «B3aumozelicTBue yKCyCHOW KUCIOTHI ¢ MeTayuiamu. [lomyuenue
3¢upa yKCYCHOM KUCIIOTBI».

IpakTnyeckas padora Ne8: «[lomydeHue Ci0XKHBIX 3PHPOB. OMBUICHHE KHPa»

1.10. Yeneeoowt

Ilonsitue 00 yraesogax. Kiaccudukaums yrieBogoB. MoHO-, 1u- W MOJHMCAXapUblL,
MPEACTAaBUTENN KaXXJIOW TpyIIbl YrJIeBOAOB. buonornueckas poiib yriaeBOAOB, UX 3HAUYECHHE
B )KM3HU Y€JIOBEKA U 0OILECTBA.

Momnocaxapuabl. CTpoeHHe M ONTHYECKas H30Mepus MoHocaxapuaoB. VX knaccudukanus mo
YUCITy aTOMOB YIJIepoja U Mpupoje KapOoHmIbHOU rpymnmbl. Dopmynsl Ouiepa u Xeyopca Jist
n300pakeHus] MOJIEKy MOHocaxapu1oB. OTHeceHre MoHocaxapuaoB kK D- u L-psny. Baxneiimme
MpeACTaBUTENN MOHO3. [J1I0K03a, CTpoeHHE €€ MOJIEKYNbl U (PU3nYecKue CBOMCTBA. TayToMepus.
XUMHUYECKHEe CBOWCTBA TIIIOKO3BI: PEAKLUHU IO ajbJAETHIHOW Tpymme («cepeOpsiHOro 3epkaiay,
OKHCJIEHHE a30THOHM KHUCIIOTOM, ruapupoBaHue). Peakiuu riroko3bl Kak MHOTOQTOMHOI'O CIIMPTa:
B3aUMOJIEHCTBHE TITIOKO03bI ¢ ruapokcuaoM meau (II) mpu koMHaATHOH Temreparype U HarpeBaHHH.
Paznuunbie Tumbl OpoxkeHus: (cnupToBOE, MOIOYHOKUCTOE). ['roko3a B mipupoje. buonornueckas
POJIb U IPUMEHEHNUE TIIIOKO3bl. PPyKTO3a Kak U30MEp TIII0K03bl. CpaBHEHUE CTPOEHUS MOJIEKYJIBI U
XUMHUYECKHUX CBOMCTB TUIIOKO3bl U (QpykTo3bl. DpykTO3a B mpupoge U ee OHOJIOruvecKasl poib.
Ilento3pl. Pubo3a u ne3okcupub03a Kak MpeiCTaBUTENM albJoneHTo3. CTpoeHue MOJIeKyII.
Mucaxapuabl. Ctpoenue aucaxapuioB. Crioco0 couwleHeHHs LMKIOB. BoccTanaBnuBawoomue u
HEBOCCTAHABIIMBAIOIIME CBOMCTBA JUCAXapUAOB KaK CIECICTBUE COwIeHeHUs 1ukiaa. CTpoeHue u
XUMHYECKHE CBOICTBa caxapo3ssl. *TexHoJIOTHYECKre OCHOBBI IIPOM3BOJCTBA
caxapo3bl.* JlakTo3a ¥ MabTO3a KaK U30MEPhI CaXapo3bl.

IMoaucaxapuabl. O6mee cTtpoeHue nosnucaxapuaoB. CTpoeHHe MOJIEKYJbl Kpaxmalia, aMuiio3a U
amwionektuH. dusnueckne CBOICTBa KpaxMmaia, €ro HaXxOoXJE€HHE B MpHUpoJie U Ouosormyeckas
poab. I'nmukoreH. Xumuueckue cBoiicTBa kpaxmana. CTpOEHHE JIEMEHTAapHOIO 3BEHA LIEJUIIOJIO3BL.
Bnusinue crpoeHus moimMepHOM Lenu Ha (U3MuUecKHe M XHMMHUYECKHE CBOMCTBA IIEJUTOJIO3BI.
I'uaponus 1emnoao3sl, 00pa3oBaHUE CIOKHBIX 3(PHUPOB C HEOPTaHUUYECKUMHU U OPraHUYECKHUMHU
kucnoraMu. [loHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IleNKe, BUckose. Haxoxnenue B
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npupoae u Ouosioruyeckass posib LEeTof03bl. CpaBHEHHE CBOWCTB Kpaxmajga U IEJUTIOIO03BI.
Jemoncmpayuu

OOpa3ipl  yraeBoAoB W H3JENMH W3 HUX. B3auMojeicTBHe TIIOKO3bI € (PYKCHHCEPHHCTOU
KUCIOTOM. OTHOIIEHHE pacTBOpPOB caxapo3bl M ManbTo3bl k Cu(OH), npu HarpeBaHumu.
O3HakoMJIeHHE c buznueckumMu cBOiicTBaMH Kpaxmasna u LEJLTIOO3BI.
HalOyxanwue 1euioo3sl 1 Kpaxmaia B Boje. KoJUIeKIus BOJIOKOH.

IIpakTuyeckasi padora Ne9: «XuWMHYECKHE CBOHCTBAa YrIEBOAOB (peakmus «CepeOpSHOTro
3epKayia» TIII0KO03bI, B3auMojeiictBue ¢ ruapokcuaoM meau (1), meiictBue amMmmuayHOro pactsopa
OKcHjIa cepeOpa Ha caxapo3sy, Hoja Ha Kpaxmai)y.

1.11. Amunsit, amunoxkuciomsl, 6eaKu

Knaccupukanmusi u  usomepusi amuHoB. [lonstue 00 amwmuax. IlepBudHble, BTOPUYHBIC
U TpeTHuHble amuHbL. Kiaccudukanus aMHHOB [0 THUIY YIJIEBOJAOPOJHOTO paguKkaza u
YHUCIly aMHHOTPYNNI B MoJieKysie. [oMonoruueckue psapl MNpeAeNbHBIX adupaTHUYeCKUX U
apoOMaTUYECKUX aMHUHOB, H30MEPHUSI 1 HOMEHKJIATYpa.

XuMu4eckne CBOMCTBA aMHMHOB. AMUHBI Kak OpPraHMYECKUE OCHOBAHHS, MX CpPaBHEHUE C
aMMHUAKOM U JPYTMMH HEOPraHWYeCKMMH OCHOBaHUsSMU. CpaBHEHHE XHWMHUYECKHX CBOWCTB
anudaruyeckux M apoMaTHUeckux aMuHOB. OOpa3zoBaHue aMuAOB. AHUIUHOBBIC KPACHUTENH.
*TlonsiTue O CUHTETUYECKUX BOJOKHAX. [lommamMubpl U MoauaMuHbIE CHHTETUYECKHUE BOJIOKHA.™
IIpumenenne u mnosaydyenne amMuHoB. Ilonmyuenume amuuoB. PabGorer H. H. 3ununa.
AMUHOKUCIOTHI. [loHATHE 00 aMHHOKHCIOTaX, WX KiIaccH(UKaius U cTpoeHue. OnThueckas
n30Mepus 0-aMUHOKHMCIOT. HomeHkiaTypa aMMHOKHUCIOT. [IBOMCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOWCTB aMHHOKHCJIOT M €€ NpU4uHbl. bunosspasie nonbl. Peakuuu konaeHcauuu. [lentuanas

CBSI3b. *CHHTETUYECKHE BOJIOKHA! KaIpoH, DHAHT.™
Knaccudpukanuss BonokoH. [lomydyeHne aMHHOKHCIOT, WX NpPUMEHEHHE W OHOJIOTHYecKas
GbyHKIHS.

beaxku. benku xak npupojHble monuMepsl. [lepBuuHas, BTopuuHas, TPETUUHAS U YETBEPTUUHAS
CTpYKTyphl OenkoB. DubOpwisipHble W TI00yaspHbIE OelKu. XUMHUYECKHEe CBOMCTBa OENKOB:
TOpEeHHE, JICHATypaIus, THAPOIIN3, Ka4eCTBCHHbBIC (I[BETHBIC) peakiuu. buomornyeckue GpyHKIAN
0enkoB, uX 3HaueHue. benku kak KoMmoHeHT nuiy. [Ipobiema GeNKOBOrO TOJOJAaHUS U MYTH €€
peleHus.

Hemoncmpayuu

B3aumogeiicTBue aHuWiIMHA W METWJIAaMHMHA C BOAOW W kucimoTamu. OKpammBaHUe TKaHEH
aHWIMHOBBIMU KpacutensiMu. OO0HapykeHne (PyHKIIMOHAIBHBIX TPYII B MOJIEKYJIaX aMUHOKUCIIOT.
Helrtpanuzanuss  menoun  amMuHOKMCIOTOM.  HeWrpanmzanmss  KHCIOTBI  aMHHOKHCIIOTOM.
PactBopeHue u ocaxaeHne 6enKoB.

IIpakTnyeckas padora Nel0: « O6pazoBanue coseil anmiMHa. bBpoMupoBaHue aHUIIMHA.
IIpakTnueckas padora Ne 11 «/lenatypanus 6enka. L[BeTHbIe peakiiuu OEIKOB.

1.12. A30mcooepicanjue zemepoyuknuueckue coeounenus. Hykneunogie kuciomal.

Hyxnennosble KucjaoTbl. HykieMmHOBBIE KUCIIOTHI Kak NMPUPOAHbIE MonuMepsl. HykieoTusl,
ux crpoenue, npuMepsl. AT® n AJID, nx B3anMonpeBpalleHue U posib 3TOT0 IpoLEecca B IPUPOE.
[Tonsarue JIHK u PHK. Crpoenue IHK, ee nepBuunas u BropuuHas cTpyktypa. Pabotsr @.Kpuka u
J.Yorcona. KommiuemeHTapHOCTh a30THCTBIX ocHOBaHumi. Perumkamus JIHK. OcobenHoctn
ctpoerust PHK. Tunst PHK u ux 6uonoruueckue ¢pyukuuu. [ToHsTHE O TPOUYHOM KO/€ (KOJIOHE).
buocunTe3 Genka B *KUBOM KieTke. ['eHHas MHXKeHepus U OUOTEXHOJIOTHA. TpaHcreHHble (POpMBbI
pacTeHUH U KUBOTHBIX.
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Jemoncmpayuu

Mognen MoJIeKyJd BaKHEHWIIMX TIeTepOLUKIIOB. KoJuleKius TreTepolUKIMYEeCKUX COEIUHEHHM.

Mogens monekyibl [ITHK, nemoHcTpanus npuHIuIia KOMIDIEMEHTAPHOCTH a30THUCTBIX OCHOBAHMIA.

OOpa3ubl  OPOAYKTOB  NUTaHWsI M3  TPAHCTeHHBIX (QOpPM  pacTeHUH U KUBOTHBIX.

JlexapcTBa ¥ mpenaparbl, U3TOTOBJIEHHbIE METOJAMU TE€HHOW HHXKEHEPUU U OHOTEXHOJIOTHH.
1.13. Buonozuuecku akmueHvle cOeOUHEHUA

®epMmenThl. [lonstue o ¢epMeHTax Kak O OMOJOTHMUECKUX KaTaluu3aropax OENKOBOW MPHPOIBL
OcoOeHHOCTH CTPOEHHsI W CBOMCTB B CpPaBHEHHMHM C HEOPraHMYECKUMH KaTaau3aTOpaMHu.
*Knaccuduxanms dpepmeHTOB. OCOOCHHOCTH CTPOEHUS U CBOMCTB (DEPMEHTOB: CEIEKTUBHOCTH U
3G HEKTUBHOCTD. 3aBUCUMOCTh aKTUBHOCTH (hepMEHTOB OT Temreparypsl u pH cpensl.* 3nauenue
bepMeHTOB B ouosorun " pUMEHECHUE B MIPOMBIIIICHHOCTH.
Buramunsl. [lonstie o BuramuHax. Mx knmaccudukamus u o6o3Hayenue. Hopma morpebiieHus
BUTAMHHOB. BomopacTBopumblie (Ha npumepe ButamuHoB C, rpymnmnsl B u P) u sxupopactBopumbie
(na mpumepe ButamMuHOB A, D u E). ABUTAaMHHO3bI, TUIICPBUTAMHHO3bI U TUIIOBUTAMHHO3bI, MX
npoduIaKTHKa.

Topmonsbl. [loHATHE O TOpMOHAX Kak OWMOJOTMYECKH AKTHBHBIX BEIIECTBAX, BBIMOJHSIONINX
SHIOKPUHHYIO PETyIISAIuIo KHU3HENIEATSITbHOCTH OpTraHU3MOB. Knaccudukanms
TOPMOHOB: CTE€POUIBI, IMPOU3BOJHBIC AMHHOKHUCIIOT, TOJUANENTHIHBIE W OEIKOBBIE TOPMOHBI.
OtnenbHbIC IPECTaBUTEIN: ACTPaanoI, TECTOCTEPOH, WHCYJIHH, aJIpeHaJIMH.
JlekapcTrBa. [loHsATHEe O JieKapcTBax Kak XHUMHOTEpANeBTUYSCKHX IMpernaparax. Kparkue
HUCTOPUYECKHE CBEICHUS O BO3HHMKHOBEHUM W Pa3BUTHH XWUMHOTEPANMH. [ PyIIbI JIEKapcTB:
cyabbamMuabpl  (CTpenTonui), AaHTUOMOTUKH  (TMEHUIWUIMH), AaHTUINUPETUKH  (aCHHUpUH),
AHAJBTeTUKU (aHAIBIMH). MeXaHu3M JICHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX IPENaparos,
CTPOCHHE MOJIEKYJ, MPOTHO3MPOBAHHE CBOMCTB HAa OCHOBE aHAM3a XHMHUYECKOTO CTPOCHHUSI.
AHTHOMOTHKH, HMX KIacCH(UKALUs IO CTPOCHHIO, THIy W CIEKTpY JeiicTBusa. besomacHbie
CTIOCOOBI IPUMEHEHHS, JIEKAPCTBEHHBIE ()OPMEI.

Hemoncmpayuu
CpaBnenue ckopoctu paznoxenus HoO; mox neiictBueM epmeHTa KaTanazbl U HEOPraHUYECKUX
KaTaJnu3aToOpOB: KI, FeCls, MnO,. O6pa3isl BUTaMUHHBIX IIPENapaToB.
ITonuBUTaMUHBL.
Craiizel dororpaduit KMBOTHBIX c Pa3INYHBIMU bopmamu aBUTAMUHO30B.

Cnaiinpl ¢ M300paK€HHUEM CTPYKTYPHBIX (OpPMYN 3CTpaauojia, TECTOCTEPOHA, aJlpeHalIMHA.
B3aumogeiictBue agpenanuna ¢ pactBopoM FeCls. Cnaiinel ¢ hopmynamu amuia cynbhaHUIOBOM
KHMCIIOTBI, TUTHApO(OoIreBod U TUIpodOIMeBON KHUCIOT, OCH3WINEHUIWINHA, TETPalUKINHA,
acrnHpuUHa.

IIpakTnueckass padora Ne 12: «OOHapykeHHe BHUTaMHHa A B MOJCOJIHEYHOM Macle.
Oo6Hapyxenue suramuHa C B 50JJ04HOM COKE».
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2. OBIIHAA ® HEOPTAHUYECKASA XUMUA
2.1. Xumusa — nayka o eeujecmeax

CocraB BemecTBa. Xumuyeckue djeMeHTH. CrnocoObl CyIIECTBOBAHUS XHUMHUYECKUX
3JIEMEHTOB: aTOMBbI, MPOCTBIE W CIIOKHBIE BellecTBA. BemiecTBa MOCTOSTHHOTO U TEPEMEHHOTO
cocTaBa. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB. BellecTBa MOJIEKYISPHOTO U HEMOJEKYJISIPHOTO
CTPOCHHUS.

H3mepenue BemecTBa. Macca aTOMOB U MOJIEKYJ1. ATOMHasi eAMHUIIA Macchl. OTHOCUTEIbHBIE
aTOMHasi U MOJIEKYJisipHass macchl. KoiMuecTBO BeliecTBA M E€AMHUIBI €r0 HU3MEPEHUSs: MOJb,
MMOJIb, KMOJIb. Hnciio ABorazipo. MoJisgpHas macca.

*ArperaTHble COCTOSIHHSI BellleCTBA: TBepAOoe (KPUCTALIUYECKOE M aMOp(hHOE), KUIKOE U
razoobpasHoe. *
3akoH ABorajpo W ero cieAcTBUS. MOISpHBIA O0BEM BEIIECTB B Ta3000pa3HOM COCTOSIHHH.
OObeTMHEHHBIN ra30BBIN 3aKOH U ypaBHeHUE MeneneeBa—Knaneipona.

*Cmecu BemlecTB. Pa3zinuuns MexJy CMECSIMU M XMMHUYECKUMH COeAMHEHUsiMU. MaccoBasi u
o0BEMHas 10JI1 KOMIIOHEHTOB cMecH. *

*3yueHre METOA0B OYMCTKH BEHIECTBA (MIEPEKPUCTAIUIN3ALNS, PUIBTPOBaHUE) ™

Hemoncmpayuu
OMBITHI, WJUTIOCTPUPYIOLIUE 3aKOH COXpaHEeHHsI Macchl. HekoTopklie BemiecTBa B KOJIUYECTBE 1 MOJIb.
HaGop  mMopenmeldi  aTOMOB W MOJICKYIL Mogenb ~ MomspHOro  oObemMa  Ta3oB.

IIpakTHueckass padora Nel3: «PemeHue pacdyeTHBIX 3a1ad IO OIPEAEICHUIO COCTaBa U
KOJINYECTBA BEILECTBAY.

2.2. Cmpoenue amoma

ATOM - ciaoxkHasg 4YacTtuua. J[okaszaTtenbcTBa CIOXKHOCTH CTPOCHHMS aroMma: KaTOJHbIE H
pEeHTreHOBCKUE Ty4d, GoTod(hdeKT, paanoakTUBHOCTD, 1eKTpoiu3. [lnanerapHas Mosens aroma
3.Pezepdopna. Ctpoenune aroma no H.bopy. CoBpeMeHHbIE MpeACTaBIEHUS O CTPOCHUU aTOMa.
KopnyckyssipHO-BOJIHOBOM JyaJIn3M 4aCTHUL MUKPOMUPA.

CoctaB aTOMHOrO sapa — HYKJIOHBI: TIPOTOHBI M HEWTpPOHBL. M30TOmBI W HYKIUIBI
Y CcTOWUHUBOCTH SATIEP.

DJIeKTPOHHasi 000/10uKka aToMoB. [loHATHE 00 HIEKTPOHHON OpPOUTAIM U BIIEKTPOHHOM
obOnmake. KBaHTOBBIE umMcna: TriaBHOE, OpOUTaIbHOE (MOOOYHOE), MAarHUTHOE U CIIHMHOBOE.
Pacnipenenenue 31€KTPOHOB IO HHEPreTUUYECKUM YPOBHSAM, IMOJYpOBHSAM M OpOUTAIsAM B
COOTBETCTBUM C TNPUHIUIIOM HauMEHbIleH SHepruu, npuHuunoMm I[laynu u mnpasuiom ['yHpa.
DJNeKTpOHHBIE KOH(PUTypallui aTOMOB XMMUYECKHX 3JIEMEHTOB.

BaneHTHbIE BO3MOKHOCTH aTOMOB XMMHUECKHUX 3JIEMEHTOB.
DneKTpoHHAs KiacCH(DUKALUS XMMHYECKUX 3JIEMEHTOB: S-, P-, d-, f-3eMeHTHI.

IpakTuyeckas padora Neld: «CocraBneHue HIEKTPOHHBIX U rpaduyeckux (Gopmys aTOMOB,
ONpEeICIICHUE CTENIEHEN OKUCICHUSI».

2.3. Ilepuoouueckuit 3axon u Ilepuoduueckas cucmema Xumuueckux 3J1eMeHmM o8
J.U. Menoeneesa

*OrkpbiTHe Ilepmoanmyeckoro 3akona. Ilpeamocbulku: HakomiieHHE (HaKTOJIOTHYECKOTO
Matepuana, pabotel mnpenmectBeHHUKOB (M.B. [leOepeitnepa, A.D. Illankyprya, JIx.A.
Heronenaca, JLIO. Meiiepa), cbe3n xumukoB B Kapicpys, nuuHocTHble KadectBa J[.M.
Menneneesa. Otkpeitue .. Menaeneessim [lepuogndeckoro 3akona.*
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Ilepuonuveckuii 3akoH M cTpoeHue aroma. M3orombl. COBpEMEHHOE MOHATHE XUMHUUYECKOTO
anementa. CoBpemenHas GopmynupoBka [lepuogumaeckoro 3akona. [lepuoaudeckast cuctema u
ctpoeHrue aroma. DU3WYECKUN CMBICT TMOPSAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEPOB TPYIMIbl U
nepuona. Ilepuoauyeckoe M3MEHEHUE CBOWCTB AJIIEMEHTOB: pajJiiyca aToOMa; YHEPTrUud MOHHU3AIUU;
AIEKTPOOTPHUIIATEIPHOCTU. [IpUYMHBI M3MEHEHHS] METAUIMYECKUX M HEMETAUIMYECKHX CBOWMCTB
JJIEMEHTOB B TpyNmax M TMEpUoJiaX, B TOM 4YHCIE OONBIIMX U CBEPXOONbIIUX. 3HAUCHUE
[Tepuonuueckoro 3akona u Ilepuoamyeckoin cucrembl Xxumuyeckux snementoB .M. Mennaeneena
JUTSl pa3BUTHS HAYKU U IOHUMAHUSI XUMUYECKON KapTUHBI MUpA.

JdemoncTpauuu. Pasnmuuneie BapuaHThl TaOiauiel [leprogndeckol CHCTEMBl XHMHYECKHX
anemenToB JI.11. Menjeneena.

2.4. Cmpoenue eewecmea

IlonsiTHEe © XMMHUECKONl cBsI3M. TUIILI XUMHWUYECKMX CBSI3CHM: KOBaJCHTHAs, WOHHAad,
MeTaJUIM4ecKasi ¥ BOAOPOIHAs.

KoBasnenTHass xumMu4eckasi cBsi3b. /[Ba MexaHm3ma oOpa3oBaHMs STOW CBSI3U: OOMEHHBIN U
JOHOPHO-aKUENTOpHbIA. OCHOBHBIE MMApaMETPhl TOTO THIA CBS3U: JJIMHA, IPOYHOCTh, YTOJ CBSI3H
WU BJICHTHBINA yroyl. OCHOBHBIE CBOMCTBA KOBAJICHTHOM CBSI3H: HACHIIIICHHOCTb, MOJIIPU3YyEMOCTh
U TPOYHOCTb. DJIEKTPOOTPUIATENLHOCTh W KiaccH(UKAIMS KOBAJEHTHBIX CBSI3€H IO STOMY
MpU3HAKY: TOJSpHAs M HENOJISIpHAs KOBAJCHTHBIE CBA3U. [IONSPHOCTH CBS3M M MOJSPHOCTH
MonleKynnbl.  KpaTHOCTh KOBaJeHTHBIX CBs3ell M Kiaccuukamus HX MO 3TOMY MPHU3HAKY:
OJIMHAPHBIE, IBOWHBIE, TPOMHBIE, I0JyTOPHBIE.

*Tunbl  KPUCTAIUTMUECKUX PEIIETOK Yy BEIIECTB C OJTHUM THUIIOM CBSI3H: AaTOMHBIE U
MoJieKkyIspHble. Du3nyeckne CBOWCTBA BEMIECTB C 3TUMH KPUCTALTHYECKUMH pelIeTKaMu. *

HNonHasi XuMu4ecKas CBAI3b, KaKk KpallHU Clly4yail KOBAJICHTHOM MOJSIPHOW  CBsI3M MexaHu3m
o0Opa3oBaHMs MOHHOU CBsi3U. VIOHHBIE KPUCTAIUTMUECKUE PEIICTKH W CBOMCTBA BEIICCTB C TAKHMMH
KpUCTaJUIaMH.

Mertainyeckasi XuMHYecKasi CBsI3b, KaK OCOOBIN THIT XHMHYECKOHN CBS3H, CYIICCTBYIOIIHMIA B
MeTajulax W ciuiaBax. Ee oTinuus M CXOJACTBO C KOBAJICHTHOW M MOHHOW cBs3saMu. CBOMCTBa
METAJUTNYECKOMN CBSI3H. MeTamnyeckue KpUCTaNIMYECKUE PEIIETKHA U CBOKMCTBA BEIIECTB C TAKUMU
KpUCTaJIaMH.

Bonopoanas xummnueckasi cBsizb. Mexanusm oOpa3oBanus Takou cBsizu. Ee kimaccudukanus:
MEKMOJIEKYIJISIPHAS U BHYTPUMOJIEKYJISIPHAs BOAOPOAHBIE CBSI3U. MOJIEKYIISIPHBIE KPUCTALIIMYECKUE
pelIeTKN I 3TOro Tuma CBs3u. (PU3NYECKHEe CBOWCTBA BEUIECTB C BOJOPOJHON CBS3bIO.
buonoruueckas poib BOJIOPOAHBIX CBA3€H B OpraHU3allid CTPYKTYp OMOMOIUMEPOB.

*KomnuiexcooOpazoBanue. [loHsTHE O KOMIUIEKCHBIX coenuHeHusx. KoopaumHanuoHHoe
YHCIIO KOMIUIEKCooOpa3oBarens. BHyTpeHHsas u BHemiHss cdepa KomIiuiekcoB. HomeHknatypa
KOMIUIEKCHBIX coeMHeHnit. X 3Hauenune.™
HdemoncTpauuu. Mozaenu MOJNEKYyl pa3jdyHOM apXUTEKTYypbl.  Mozenn KpUCTAIIMYECKUX
PELIETOK pa3InYHOTO THUIIA.

IIpakTnyeckas padora Nel5: « KauecTBeHHbIe peakliiy Ha HOHBI Fe®* u Fe**.

2.5. Ilonumepur

Heopranuveckue mosmmepsl. [lonmmepsl — MpocTsie BelecTBa ¢ aTOMHOM KPUCTaJUIMYECKOU
pElIeTKOM: aJuIOTpONHbIE BUIOM3MEHEHMs yriiepoja (anmmas, rpadur, kapOuH, QymiepeH —
B3aMMOCBSA3b THOpHAM3alMU OpOuTalied y aTOMOB YIJIepoJa C MPOCTPAHCTBEHHBIM CTPOECHUEM
AJUTOTPOMHBIX MOJTU(UKAIMIA); CENIeH U TeJULyp LEMO4YeyHOro cTpoeHus. Ilomumepsl — ClloKHBIE
BEIIECTBA C aTOMHOM KPUCTAJUIMYECKOW PELIeTKOM: KBapll, KpeMHE3eM (JIMOKCHIHbIE COEAMHEHUS
KPEMHHUS), KOPYH/I (OKCHJ aJTFOMUHUSA) U aTFOMOCHIIMKATHI (TI0JIEBbIE IINATHI, CI0AA, KAOJIUH).
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*Munepasnibel U TopHbIe Topoabl. Cepa TmutacTuueckas. MuHepadbHOE BOJOKHO — acOecT.
3HaueHue HEOPraHWYEeCKUX MPHUPOJHBIX MOJUMEPOB B (HOPMUPOBAHMM OJHON M3 T€OJIOTMUYECKUX
obomnouek 3emin — urochepsr.*

Opranuyeckue nojauMepsl. CriocoObl MX MOMYYCHHS: PEAKUUH MOJMMEPH3AIMU M PEaKLIUU
noNuKoHAeHcauu. CTPyKTypbl IMOJMMEPOB: JMHEHHBIE, PA3BETBICHHBIE U IMPOCTPAHCTBEHHBIE.
CTpykTypupoBaHHE MOJMMEPOB: BYJIKaHHU3alUs KaydyKoB, AyOiieHHe O€JIKOB, OTBEpPKICHHE
MTOJIMKOHACHCAIIMOHHBIX MOJIUMEPOB.

*Knaccuukanus moiaMMepoB 10 pa3IudHbIM IpU3HAKaM. *

JemoncTpanun. Koieknuu IiacTMacc, KaydyKoB, BOJIOKOH, MHHEpPAJIOB M TOPHBIX IOPOA.
MuHepanabHOE BOJIOKHO — acOecT U u3enus u3 Hero. Mojaenu monekyin o6enkos, JIHK, PHK.

IIpakTnyeckas padora Nel6: «Pemenne sKkCiepuMEeHTANBHBIX 337a4 Ha UACHTU(PHUKAIIIO
[UIACTMACC, BOJIOKOH (PacTBOPUMOCTb, JICKTPOIIPOBOAMMOCTh, TOPIOYECTh, OTHOIICHHUE K
pacTBOpaM KHUCIIOT, IEI0YeH U OKUCIIUTEIICH ).

2.6. /lucnepcuovle cucmemsl

Ilonsitue o aucnmepcHbIX cucremax. Krmaccudukanus IuUCHepcHBIX CHCTEM B 3aBUCHMOCTH OT
arperaTHOr0 COCTOSIHUSL JUCIIEPCUOHHOM Cpelbl W TUCIEpPCHOM (a3bl, a Takke IO pa3Mepy HuX
yacTull. ['pyOoaucriepcHbIE CHUCTEMBI: AMYJIbCHHM M CYCIICH3HH. TOHKOAMCIIEPCHBIC CHUCTEMBI:
KOJIJIOUJHbIE (30JIM U TeIM) U UCTHHHBIE (MOJEKYJSpHBIE, MOJEKYIIPHO-UOHHBIE M HOHHBIC).
OS¢ dext Tungans. Koarymsuus B KOJUIOMAHBIX pacTBopax. CHHEpE3HC B TesX.

3HayeHHe JUCNIEPCHBIX CHCTEM B XXHBOW M HEXHMBOW MPUPOJIE U MPAKTUYECKON KU3HU YEJIOBEKA.
OMyJIbCHH W CYCIICH3MH B CTPOUTENBCTBE, IHUIIEBOH M MEIWIUHCKONW MPOMBIIIICHHOCTH,
KOCMETHKE.

*BbroNornuecKre, MEIUIIMHCKUE U TEXHOJIOTUYECKUE 30JIM. 3HAYCHHE Teliei B OpraHnu3alluy >KUBOH
Mmatepuu. buonoruueckue, nuuieBble, MEAULMHCKUE, KOcMeTH4Yeckue reiau. Cunepesuc kKak (akrop,
OTIPENIENIAIONINI CPOK TOAHOCTH MPOAYKIIMM Ha OCHOBe reineil. CBepThIBAaHHE KpPOBH Kak
OMOJIOrNYEeCKUN CUHEPE3HC, ero 3HaYeHue. *

JdemMoHcTpanuu. Buabl IHCIEPCHBIX CHCTEM M HMX XapakKTepHble npu3Haku. [IpoxoxzaeHue yyda
CBeTa 4Yepe3 KOJUIOUIHBIC U UCTUHHBIE pacTBOphl (3 dext Tunmams).

2.7. Xumuueckue peakyuu

Kanaccnpunkannsa XMMHYECKHX peaknuil B OPraHMYeCKOM M HEOPraHM4YecKOW XMMMH.
[TonsTre 0 XMMHUYecKoM peakuuu. Peaknuuy, uaymuye ¢ ©3MEHEHHUEM COCTAaBa BEUIECTB: 110 YHUCITY U
XapakTepy pearupyronmx M oOpasyroUIMXcs BeHeCTB (pa3lioKEHHs, COeIMHEHMs, 3aMelleHus,
oOMeHa); IO U3MEHEHHUIO CTENEHEH OKHCIIEHUSI JIE€MEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENIbHbBIE U
HE OKHCIHUTEIbHO-BOCCTAHOBUTENbHBIE pPEaKLMU); TO TemioBoMy 3ddexkry (9k30- u
SHAOTEpMHUYECKHE); MO (a3e (roMo- M TeTEepOreHHbIE); IO HalpaBleHHIO (oOpaTUMble U
HEOOpaTUMBIE); MO MCIOJIB30BAaHUIO KaTaau3aTopa (KaTaIUTHYECKHE U HeKaTaJIUTUYEeCKHe); IO
MeXaHU3MYy (paauKaabHble, MOJEKYJISIPHbIE U HOHHBIE).

BepossiTHOCTH NpPOTEeKaHHsT XHMMHYECCKMX peakKuuil. BHyTpeHHsS dHeprus, OSHTaJbIIMA.
TennoBoii 3 ekt xummuueckux peakiuil. Tepmoxumuueckue ypapHeHus. CTaHapTHas! SHTAIbIIUS
peaknuii 1 obpasoBanus BemecTB. 3akoH ['. M. I'ecca m ero ciexctBus. DHTponus. TermmoBoi
3¢ (DHeKT XUMHUYECKHUX peakiuid. TepMoXUMHUYECKUe YpaBHEHHUS.

Cxopoctb xumuyeckux peakuuii. I[lonsatue o ckopoctn peakumid. CKOpocTb TOMO- U
TFETEPOreHHOMN peakli. JHEPrUus aKTUBAIUU.
@akTopsbl, BIMAKIINE HAa CKOPOCTh XMMHMUYECKOW peakuuu. [Ipupona pearupyromux BeLIECTB.
Temmneparypa (3akon Bant-T'odda). Konmenrpamums. Karanmzatopsl W KaTanm3: TOMO- |
TETEPOreHHBIN, UX MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPIAHMYECKUMHU KaTaJIU3aTOPAMHM.
3aBUCUMOCTh CKOPOCTH peakluii OT TOBEPXHOCTU CONMPUKOCHOBEHUS PEarupyroIInX BEIIECTB.
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O0paTuMOCTh XMMHYECKHX peakuuid. XumMmuuyeckoe paBHoBecue. [loHITHE O XUMHYECKOM
paBHOBecHM. PaBHOBECHBIE KOHLEHTpaLuu. [JMUHAMUYHOCT XUMUYECKOrO paBHOBeCUs. (DaKTOpHI,
BIUSIIOLIME HA CMEIICHHE pPAaBHOBECHUS: KOHIIGHTpalMs, AaBlieHue, TemmepaTrypa (nmpunuun Jle
[llaTense).

JemoncTpanuu. Peakiuu, uaynye ¢ oOpa3oBaHHEM OCaJlka, ra3a U BOJIbl; CBOWCTBA METAJLIOB,
OKHCJICHUE albJeryuJa B KHUCIOTYy W CHUpTa B anbAerui. Peakuuum ropeHus, 3aMelleHUs,
COeMHEHUs, OOMEeHa; peakUMH HHIOTEPMHUYECKHE Ha IpUMEpPEe pPEaKLHUU Pa3I0KEHHUS.
B3auMozeicTBue MHKAa C pacTBOPAMU COJISSHOM M CEpPHOM KHUCIOT IIPU PA3HBIX TEMIIEPATypax,
pa3sHbIX  KOHLECHTpAaUMsAX  COJSIHOM  KHCIOTBI;  pa3jIOKEHHE  IEPOKCHUAA  KHCIOpOoJa
c mnomompblo okcuma Mapranma (IV), kartamaspl CBIpOro Msca W CBIPOTO  KapTO(ers.
3aBUCUMOCTb CTENIEHH IEKTPOIUTUYECKOHN TUCCOLUALNN YKCYCHOM KHCIOThI OT pa30aBiIeHHUs.
IIpakTnyeckas padora Nel7: «Peaxuu, uaymue ¢ 00pa3oBaHUEM OCAIKa, ra3a U BOIBI)

2.8. Pacmeopul

IlousaTHe o0 pacrBopax. @OU3NKO-XMMHUYECKAss IIPUPOJA PACTBOPEHHS M PaCTBOPOB.
B3aumoneiicTBue pacTBopuTeNs U pacTBOPEHHOro BeulecTBa. PactBopuMocTs BemiecTB. CriocoObl
BBIPQKEHHUSI KOHIIEHTPAIMK PAacTBOPOB: MAaccoBasi J0Jii PACTBOPEHHOIO BellecTBa (IPOLEHTHAs),
MOJIIpHasl.

Teopus 3J1eKTPOJIUTHYECKON JUCCOUANMU. MeXaHN3M AUCCOLMALMY BEIIECTB C PA3IMYHBIMU
TUIIAMU XUMHAYECKUX CBS3EH.

*Bkiag pycCKHX YUYEHBIX B Pa3BUTHE TPEACTABICHUH 00 AJIEKTPOIMTUYECKON IHCCOIMAIINY.
OCHOBHBbIE MOJIOKEHUS TEOPUH IEKTPOIUTHUECKON AUCCOLUAIMU. *

CreneHp 3JEKTPOTUTHYECKON TUCCcOlManuu U (hakTopbl ee 3aBUCUMOCTH. CHIIBHBIC U CpEIHHE
neKTposnThl. Jlucconumanuss BoAbl. Boxopoassiii mokasatens. Cpela BOIHBIX pPacTBOPOB
ANEKTPOIUTOB. Peakiiun oOMeHa B BOJHBIX pacTBOPax 3JIEKTPOIUTOB.

I'uaposmn3 kak oOMeHHbIN npouecc. HeoOpaTuMelii ruipoin3 OpraHMuecKuX U HEOPraHMYECKUX
COCIMHEHMH U €r0 3HaYCHUE B IIPAKTUYECKON JEATEIbHOCTH YEI0BEKA.

OO6patumslii rugposnns conei. Ctynendarsiii rugponus. Ilpaktuyeckoe npuMeHeHue ruiposnsa.

['unponu3 opraHMuecKux BellecTB (OENKOB, )KUPOB, YIIEBOI0B, NOIUHYKIE0TH10B, AT®) u ero
Ouosiornyeckoe U mpakTuyeckoe 3HaueHne. OMpuieHue kupoB. Peakuus srepuduxanuu.
Hemoncmpayuu
CpaBHEHHE DIIEKTPONPOBOJHOCTH PACTBOPOB MIEKTPOJUTOB. CMEILIEHNE PABHOBECUS JUCCOLUALINN
ci1abpIX KUCHOT. IHAMKAaTOphl M U3MEHEHUE UX OKPAaCKU B pa3HbIX cpefax. [ uaponns kapOoHATOB,
Cynb(aToB M CHIMKATOB IIEIOYHBIX MeTalIoB; HuUTpaToB cBuHOA (II) wnm 1nmHKa, XJjopuna
aMMOHMUSI.

IIpakTnyeckas padora Nel8: «IIpurotoBiaeHne pacTBOPOB Pa3IUUHBIX BUI0B KOHIIEHTPALIUNY.
IpakTnyeckas padora Nel9: «'naponus coneld pa3IuIHOTO THUIIAY.

2.9. OKuCﬂumeﬂbuo-eoccmanosumeﬂbuuepeam(uu. 3J1el<mpoanultec1<ue npouyeccsl

OKuUCINTE/IbLHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okxucieHus. BoccranoBurenn u
okuciurend. OKHCIEHME M BOCCTaHOBJEHHE. BakHelIMe OKHUCINUTENM W BOCCTAaHOBUTEIM.
BoccraHoBuTENbHBIE  CBOMCTBA METAJIOB — HIPOCTBIX  BewlecTB.  OKUCIMTENbHBIE U
BOCCTAaHOBUTEJIbHbIE CBOWCTBA HEMETANIOB — IPOCTHIX BellecTB. BoccTaHOBHUTENbHBIE CBOWCTBA
BEIIECTB, OOPa30BaHHBIX »JJIEMEHTaMH B HHU3IIEH (OTpULATEIBHON) CTENEHH OKHCIICHHUS.
OxucauTeNnbHbIE CBOMCTBA BEIIECTB, 0Opa30BaHHBIX 3JE€MEHTaMU B BbICHIEH (ITOJIOXKUTEIHHOMN)
cTerneHu OokucieHus. OKUCIUTENbHBIE U BOCCTAHOBUTENIbHBIE CBOWMCTBA BEIIECTB, 00Pa30BaHHBIX
AJIEMEHTaMU B IPOMEXKYTOUHBIX CTETICHSX OKHCIEHUS.
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MeTtoabl  COCTaBJICHHSI YpPaBHEHUH  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiui. Meton
SJICKTPOHHOT'O Gancha. Bnusiaue Cpcabl Ha MNPOTCKAHHUC OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIX
MIPOLIECCOB.

XuMu4ecKHe HCTOYHUKH TOKA. DJIEKTPOJIHbIC TOTCHIUAIBI.

Psn cTanapTHBIX 1EKTPOAHBIX MOTEHIIUATIOB (AJIEKTPOXUMUYECKUH PsJl HAPSHKEHUI METaIOB).
*TaibBaHUYECKUE 3JIEMEHTHI U IPUHIIMIIBI X PabOTHL ™

*JJIeKTPOJIU3 PACIUIaBOB M BOJHBIX PACTBOPOB 3JEKTPOIHUTOB. lIpomecchl, mpoucxondiye Ha
KaTo/€ M aHo/€. YPaBHEHUS 3JIEKTPOXMMHUECKUX IPOLECCOB. DJIEKTPOIU3 BOJHBIX PAaCTBOPOB C
WHEPTHBIMHU 3JIEKTPOAAMH. DJEKTPOJIU3 BOJHBIX PAaCTBOPOB C PACTBOPUMBIMU DIIEKTPOJAMHU.
[IpakTHyeckoe MpUMEHEHHUE IIEKTPOIn3a. *

JemoHcTpanun. BoccraHoBieHHME AMXpOMara Kajlds ATWIOBBIM CHUPTOM. OKHMCIUTEIBHBIC
CBOMCTBAa a30THOM KHUCJIOTBL. OKHCINTENbHbIE CBOICTBA JUXpoMara Kanus. BzaumonelictBue
a30THOM KHCJIOT ¢ Melbl0. OKUCIUTENIBHBIE CBOMCTBA IEPMaHIaHaTa KalKsl B pa3JIU4HbIX CPElax.
IIpakTnueckas padora Ne20: «CocrtaBieHHE YpPaBHEHHMI OKHCIHUTEIbHO-BOCCTAHOBUTENIBHBIX
peaKuuii».

2.10. Knaccugpuxayua eewiecme. Ilpocmuie gewgecmea

Kaaccndukannsa Heopranmveckux BemectB. [Ipocteie u cioxHble BemecTBa. OKCHIBI, X
kinaccupukanusa. ['mapokcuabl (OCHOBaHUS, KHUCIOPOACOAEpXKAIME KHUCIOTHI, aM{QOTepHbIE
runpokcuabl). Kucnorsl, ux knaccugukamus. OcHoBaHus, nx kinaccupukanus. Conu cpemHwue,
KHCJIIbIe, OCHOBHBIE U KOMIUIEKCHBIE.

Meranasbl. [lonoxenue meramioB B [lepuoaudeckoid cucteMe U OCOOEHHOCTH CTPOEHMS MX
atoMoB. [IpocTeie BemiecTBa — MeTaJUIbl: CTPOEHUE KPUCTAIJIOB M METaNIMYECKas XUMHUYECKas
cBsi3b. OOmme (Qu3MUecKue CBOWCTBA METANIOB M HMX BOCCTAaHOBHTEIBHBIE CBOMCTBA:
B3aUMOJICHCTBHE C HEMETaJUIaMu (KHCIOPOJOM, raJIoreéHaMM, Cepoid, a30TOM, BOJIOPOJIOM), BOJIOH,
KHMCJIOTaMH{, PAacTBOPAMHU COJIEH, OPraHWYECKUMH BEIECTBAaMHU (CHUPTaMHU, TrajloreHajJKaHaMu,
beHonoMm, KucinoTamu), co mesnodyamu. OKCUAbI U THAPOKCUIBI METAJIOB. 3aBUCHUMOCTh CBOMCTB
3TUX COEIUMHEHUI OT CTENEHEW OKHUCIIEHHS METAJJIOB. 3HAUE€HUE METAJUIOB B MPHUPOJAE U KU3HU
OpPraHHU3MOB.

Koppo3usi meramnoB. I[lonstue koppo3uu. XuMHUUYECKas KOpPpO3Us. IJIEKTPOXUMHUECKAs
Kkoppo3ust. CriocoObl 3alIUThl METAJIIOB OT KOPPO3HUHU.

*O0mue cnocoObl MOJy4eHHs MeTali0B. MeTtamasl B mpupoje. MeTamnyprust U €e BUIBIL:
IIUPO-, TUAPO- U NIEKTPOMETAIUTYPrHsl. DJIEKTPOJIN3 PACIUIABOB U PaCTBOPOB COEIUHEHUI METAIIOB
U €ro MPaKTUYECKOe 3HaUeHue.*

Hemeranuasbl. [TonoxxeHne HeMETaUIOB B MEPUOANYECKON CUCTEME, 0COOEHHOCTH CTPOEHHS MX
aTOMOB. DJIEKTPOOTPHUIATEIbHOCTb.

bnaroponHbie raspl. DJIEKTPOHHOE CTPOEHHE aTOMOB OJIarOpOJHBIX Ta30B M OCOOEHHOCTH MX
XUMHUYECKUX U PU3NUECKUX CBOMCTB.

Hewmeranmnsl — mpocTele BemiecTBa. ATOMHOE M MOJIEKYJISIPHOE HMX CTPOCHHE. AJUIOTPOINMA.
XuMuueckue cBoiicTBa HeMeTaUIoB. OKHUCIUTENLHBIE CBOMCTBA: B3aMMOIECHCTBHE C METAJJIAMU,
BOJAOPOJOM, MEHEEe  DJIEKTPOOTPHULATEIbHBIMA  HEMETAZIaMM, HEKOTOPBIMH  CIIOKHBIMHU
BellecTBaMi. BoccTaHOBUTENbHBIE CBOMCTBA HEMETAJUIOB B PEAKIMIX C (PTOPOM, KUCIOPOAOM,
CJIO’KHBIMU BEILECTBAMU-OKUCIUTENIMH (A30THOM U CEpHON KUCIOTaMU U Ip.).

JdemoncTpauuu. OOpa3ipl mpencTaBUTENed KIacCOB — BEmIeCTB. Mojaenu KpUCTALTUYECKUX
pemierok  MetayioB.  Koseknuss MeTalsioB € pa3HbIMH  (U3UYECKUMHU  CBOMCTBaMH.
B3aumopaeicTBue aUTHsI, HATPUS, MarHus U >KeJie3a ¢ KUCIOPOI0OM; LIEIOUYHBIX METAIIOB C BOJAOH,
cnupTaMu, (PEeHoJOM; IIMHKAa C PAcTBOPAMU COJSTHOM M CEpHOW KHCIOT; JKejle3a C pacTBOPOM
MEIHOro Kyrnopoca. 3ammra MeTaioB OT KOPPO3MM: OOpasllbl «HEP>KaBEeEK», 3aIlMTHBIX
MOKPBITHI. Mojenn KpUCTaJUTMIeCKUX PENIeTOK Ho/Ia, ainMasa, rpadura.

IIpakTnuyeckas padora Ne2l: «BzaumoseiicTBue cosnel ¢ MeTaaMmu»
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2.11. OcHognule Knaccel HeOpeaHUYUECKUX U OP2AHUYECKUX COCOUHEHUIL

Boaopoanbie coenmHenusi HemeTaJ10B. [lonyuenne ammuaka u xiaopoBoaopoaa . dusnyeckue
cBoiicTBa. OTHOIIEHHE K BOJE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl W aHTHAPHIABLI KapOOHOBBIX KHCJAOT. HeconmeoOpazyromue u cosneodpasyromiue
okcuabl. KucnmoTtHele okcuapl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, MX CBOHCTBA. AMpoTepHbBIE
OKCHU/Ibl, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCHUJOB METAJIOB OT CTEIIEHU OKUCIICHHUS.

Kuciaorsl oprannyeckue U Heopranudeckue. KucioTsl B CBET€ TEOPUU  DIIEKTPOJIUTHYECKON
mucconuanui. KucinoTtsl B cBeTe mpoToiuTHueckod Teopuu. Kiaccubukanus opraHM4ecKux Hu
HEOpraHuyeckux Kuciuor. OOmme CBOWCTBA KHCIOT: B3aUMOJICHCTBUE OPraHUYECKUX U
HEOPraHMYECKUX KHUCIIOT C METaUlaMU, OCHOBHBIMU M aM(DOTEPHBIMU OKCHIaMHU U THAPOKCUAAMU,
C consiMH, 00pa3oBaHue CIOXKHBIX 3PupoB. OCOOEHHOCTH CBOMCTB KOHIICHTPUPOBAHHOW CEPHON H
A30THOM KHUCIIOT.

OcHoBaHMsl oOpraHmyecKkue W Heopranuveckme. OCHOBaHHMS B CBE€T€ TEOpPUU
JNEKTPOJUTUYECKOM  nuccoumanud. (OCHOBaHUST B CBET€  IPOTOJIUTHYECKOM  TEOpHH.
Krnaccudukanus opraHu4eckiuxX U HEOPraHUIECKIX OCHOBaHHMNA. XUMUYECKUE CBOMCTBA MIEIOYCH U
HEPACTBOPUMBIX OCHOBaHMI. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUN: aMMHaKa M aMUHOB.

AmdoTepHble OpraHnyYecKue U HeOpraHuveckue coeJuHeHusi. AMQOTEepHbIE OCHOBAHUS B
CBETE MPOTOIUTHYECKON Teopruu. AM(OTEPHOCTH OKCUIOB U TUIPOKCUIOB MEPEXOTHBIX METAIIIOB:
B3aWMO/ICVCTBUE C KUCIOTAMU U LIEIOYaMHU.

Comu. Knaccudukanuss u XumMudeckue cBoicTBa cojeil. OcoOeHHOCTH CBOWCTB coOJei
OPraHN4YeCKUX U HEOPraHUYECKUX KHUCIIOT.

I'eneTnueckasi CBsI3b MeEKAY KJIACCAMH OPraHMYeCKHX M HEOPraHMYeCKHX COeJIMHEeHHM.
[ToHsiITHE O TEHETMYECKON CBS3M M TEHETHUYECKUX psaX B HEOPraHMYECKOW W OpPraHUYECKON
xuMuu. ['eHeTmyeckue psAapl U T€HETHYECKas CBA3b B OPraHMYECKOM XuMuM. ENMHCTBO Mupa
BEIIECTB.

Hemoncmpayuu

Komnnexkunn KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCHUIOB, IEMOHCTPAITUS UX CBOMCTB.
B3anMoeiicTBre KOHIIGHTPUPOBAHHBIX a30THOM M CEpPHOM KUCJIOT, a TaK)Ke pa30aBIeHHON a30THOM
KHUCJIOTHI C Me/Ibl0. B3anmopeiicTBre pacTBOpa ruIPOKCUIA HATPUS C KUCIOTHBIMUA OKCUIAMU,
ampOTepHBIMU THAPOKCUIaMU (TUIPOKCUIOM LIMHKA). B3anMopeiicTBue amMuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OCyIleCcTBICHUE MTEPEXO/IOB:
Ca — Ca0 — Ca3(POg); — Ca(OH),

P> P205 —> H3PO4
Cu — CuO —» CuSO4 — Cu(OH); —» CuO — Cu
C2H5OH — CoH4 —» C,H4BI *

IpakTnyeckas padora Ne22: «[lonyduenue ammuaka, CO,, IX CBOHCTBa».

2.12. Xumus snemenmos
S-DIIEMEHTBI.

*Bomopoa. [[BoiicTBeHHOe TmoJoxkeHne Boaopona B Ilepuomgmveckoit cucreme. M3oTombl
Bojopoaa. Tsokenas Boaa. OKHUCIWUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOWMCTBA BOJOPOJAA, €ro
noJiyueHue u npuMeHenue. Poib Bogopoia B »KMBOW W HEXKUBOM IpUpoje.™

*Boga. Ponp BoABl Kak CpeqooOpasyloliero BemlecTBa KIETKH. OKOJOTHMYECKHE AaCIeKThI
BOJIONIOJI30BaHMS. *

JaemeHThl |A-rpynnel. enounsie metamipl. OOIIas XxapakTepUCTUKA IIENIOYHBIX METAIIJIOB
Ha OCHOBaHUM ToyiokeHHs B [lepuommueckoii cucreme anementoB .M. MeHneneeBa u cTpoeHus
atoMoB. [lomydenue, ¢u3mveckre W XUMHUYECKHE CBOWCTBA IIEIOYHBIX MeTalioB. KaTHOHBI
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IIEJIOYHBIX METAUIOB KaK BaKHeHIIas XuMudeckas opma UX CylleCTBOBaHUS, PETYISATUBHAS POJIb
KaTMOHOB KaJlusl W HATpus B JKUBOW kieTke. [lpuponHble COENMHEHMs] HATpUSA W Kalus, HX
3Ha4YEHHUE.

JaeMenThl |IA-rpynnel. O0mas xapakTepucTHKa IIEI0YHO3EMENbHBIX METAIJIOB U MarHusi Ha
OCHOBaHMM mnoJjioxkeHuss B llepuonmueckoit cucreme snementoB .M. MenneneeBa u crpoeHus
aToMoB. Kanbmwii, ero nomyuenue, u3ndecKue 1 XUMUIECKHE CBOMCTBA. BaxkHeHIne COeMHEHIS
KaJblUsl, MX 3HaYeHHe U npuMeHnenue. Kanbuuii B mpupoe, ero Onoiornyeckas posib.

p-DJIEMEHTBHL.

AsnroMuHMi. XapakTepucTHKa aJIIOMUHMS Ha OCHOBaHMM nosioxkeHuss B [lepmoanueckoit
cucreme aieMeHToB JI.M1.MenneneeBa u crpoerus aroma. [lonydenue, pusndeckue U XUMHYECKUE
CBOMCTBA aTIOMHUHMS. BakHelme CoOeIMHEHNs] AIFOMUHUS, UX CBOMCTBA, 3HAUYEHUE U IPUMEHEHUE.
[IpupoHbie cOeTMHEHUS ATFOMUHUSL.

uemenThl IVA-rpynnel. Yriaepon u kpemHmii. OO0mias xapakTepUCTHKa Ha OCHOBAaHWUU HMX
MOJIOKEHUSA B Ilepmogmueckoir cucreme [[.M. MenneneeBa u crpoeHus aroma. IIpocrteie
BellecTBa, OOpa3oBaHHBIE OSTUMHU dJEeMEHTaMH. Yriepolq u ero amioTponus. CBoiicTBa
QIOTPOITHBIX MOAM(HKAIMN yriepoaa, UX 3Ha4YeHWe W npuMeHeHne. OKCHIbI U THAPOKCHJIBI
yriaepoja M KpEeMHHs, MX XUMHU4Yeckhe cBoilcTBa. ColM YrojlbHOM M KPEMHHMEBBIX KHUCIOT, MX
3Ha4YE€HHUE U IPUMEHEHUE.

* CunukatHasi IpoMbIuieHHOCTh [Ipuponoodpasyromas posb yriepoa sl )KUBOM U KpeMHUs
— 17151 HE)KUBOW IPUPOJIBL. ™

*Tamorenbl. OOmas XapakTepUCTHUKAa TaJOr€HOB Ha OCHOBAaHWM MX TIOJIOKEHUS B
[Iepnonnueckoi cucreme anemenToB J[.M1.MeHeneeBa u CTpOEHHs aTOMOB. 1'aJlOreHbI — MPOCTHIE
BEILIECTBA: CTPOCHUE MOJIEKYJ, XUMUYECKUE CBOMCTBA, MOJyYE€HUE U NpUMEeHeHue. Baxueilmme
COCIMHEHHSI TaJOreHOB, HMX CBONCTBA, 3HAYEHHWE M TMPUMEHEHHE. [aloreHbl B MPUPOJE.
buonoruueckas pois rajoreHoB.*

*Xajapkorenbl. OOIas XapakTepUCTUKA XaJIbKOTEHOB HAa OCHOBAHMHM UX TIOJIOKEHHUS B
[Tepuonnueckont cucreme snemeHtoB .M. MennaeneeBa U CTpoeHHsI aTOMOB. XaJbKOTE€HBI —
poCThIC BemecTBa. Ayutotpornus. CTpoeHHEe MOJICKYJT aJZIOTPOITHBIX MOAU(DHUKAIINA U UX CBOWCTBA.
[TonydeHnue u nmpuMeHeHNE KUCIOPOAa U cepbl. XaabKOT€HbI B MPUPOJIE, UX OHoIornyecKas poib.™

JuiemeHThl VA-rpynnsel. O01as XapakTepUCTUKa JIEMEHTOB 3TOW I'PYyMNIbl HAa OCHOBAaHUU MX
nonoxxenuss B Ilepuommueckoin cucreme snemeHtoB [[.M. Menneneesa W CTpOEHUST aTOMOB.
CrpoeHue MOJEeKylbl a30Ta W aJJIOTPONHBIX Mojaupukamuii ¢ocdopa, ux dusnueckue u
XUMHUYECKHe CBOWCTBA. Bomopoanwie coenuHeHus sneMeHTOB VA-rpynmbl. OKCHUIbl a30Ta U
dbocdopa, coorBercTByromme uM KHCIOTBL. Comu 3TuX KHUCIOT. CBONCTBA KHUCIOPOIHBIX
coequHeHNI azota u (docdopa, UX 3HaUeHHWE M TpHUMEHeHue. A3oT u (ochop B mpupoae, ux
Ounosoruueckas posb.

d-DyIeMEHTBL.

OcoOeHHOCTH CTpOcHHsT aToMOB O-37eMeHTOB. Menb, HHUHK, XpOM, JEJIe30, MapraHeln Kak
MPOCTHIE BEIIECTBa, WX (PU3NYECKHUE M XUMHUYECKHE CBONCTBa. HaxoxaeHue STUX MeTalloB B
npupoje, ux mnoinydeHue W 3HaueHue. CoeauHeHHS O-3IEMEHTOB C pa3jIMYHBIMU CTEICHIMHU
OKHCJIEHUsl. XapaKTep OKCUIOB U THUJIPOKCHUIOB STHUX BJIEMEHTOB B 3aBUCUMOCTH OT CTENEHU
OKHWCJICHUSI MeTasla.

Jemoncmpayuu. KoNnekiuu TMPOCTHIX BEIIECTB, OOPA30BaHHBIX JIEMEHTAMH Pa3IUYHBIX
ANEKTPOHHBIX ceMecTB. Kosmekuuu MHUHEpanioB U TOPHBIX MOPOJ. XUMHYECKUE CBOMCTBA
BOJIOPOJIa, KUCIIOPOAa, cepbl, (pochopa, raJoreHoB, yriaepoaa U APYTruxX BEIIECTB.

IpakTuyeckas padora Ne23: «B3zaumonelicTBie allOMUHMS C PACTBOPAMH KHCIIOT U IIETOYEH.
OxkpammBanue MIaMeHH KaTHOHAMH IIETOYHBIX U MET0YHO3EMETbHBIX METAIITIOBY.

IIpakTuyeckas padora Ne24: «[lonydeHre rUAPOKCUIA ATIOMUHUS U UCCIIEIOBAaHNUE CBOMCTBY.

IIpakTuyeckas padora Ne25: «CpoiicTBa kapOOHATOB U THIPOKAPOOHATOBRY

2.13. Xumus 6 rcuznu oouiecmea
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XuMusi ¥ IPOU3BOACTBO. XUMUYECKAS POMBIIIJIEHHOCTh 1 XUMUUYECKHE TEXHOJIOTUH.
ChIpbe 111 XUMHYECKOM MTPOMBIIIUIEHHOCTH. BoJ1a B XUMUYECKOU MPOMBIIUIIEHHOCTH. DHEPTUS JJIsI
XUMHUYECKOT0 MPOU3BOACTBA. HayuHble NPUHIIUIIBI XUMHAYECKOTO MPOU3BOICTBA. 3alllUTa
OKpY>Kalolllei cpelibl U OXpaHa TpyJa MPHU XUMHUYECKOM MPOU3BOACTBE. OCHOBHBIE CTA MU
XUMHUYECKOTO Mpon3BoAcTBa. CpaBHEHME MPOU3BO/ICTBA aMMHUAKA U METAHOJIA.

XuMHUSA B CeJIbCKOM X03sliicTBe. XMMU3aIUs CEIbCKOI0 X035MCTBA U €€ HaIllpaBJICHMUS.
Pactenus u 1mouBa, MOYBEHHBIN MOTIOMIAIOIIMN KOMILIEKC. X UMU3aIHUs )KUBOTHOBOACTBA
*YnoOpeHus u ux kinaccupukamnus. XMMUYSCKHUE CPEICTBA 3alUThI pacTeHU. OTpUIlaTeIbHBIC
MOCIICACTBYS IIPUMEHEHUS TIECTUIIUIOB B 00ophOa ¢ HUMU. *

XuMHusl 4 IK0JI0THsl. XUMHUUYECKOE 3arpsi3sHEHHE OKpykarolieit cpenbl. OxpaHna ruapochepsl OT
XUMHYECKOTO 3arpsi3HeHus. OXpaHa MOYBEI OT XUMUYECKOT0 3arpsi3HeHus. OxpaHa atMochepsl oT
XUMHUYECKOTo 3arpssHeHus. Oxpana (Gyopsl U hayHbl OT XMMHYECKOTO 3arpsi3HCHUS.
buotexHonorus u reHHast UHXXEHEPUS.

*XuMHSA ¥ MOBCeTHEBHAsI )KH3Hb YejioBeka. JlomanHss anTeka. Moromye U YuCTSIIIS
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HACEKOMBIMU. Cpe/icTBa TMYHON TUTHEHBI H KOCMETHUKHU.
Xumus u nuia. MapkupoBKH YIIAKOBOK MUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB U YMEHUE UX
YUTaTh. DKOJIOTHS KUJININA. XUMUSI U TeHETHKA YeJIoBeKa. ™
Hemoncmpayuu
Mopenu npou3BOACTBA CEPHOU KUCIOTHI U aMMHAKa.

Komnnekuus ynobpenuii u mecTULUIOB.
OO0pasubl cpeAcTB OBITOBOM XUMUU U JIEKAPCTBESHHBIX MPENIAPaTOB.

IIpakTuyeckasi padora Ne26: «OnpenencHrue OpraHMIECKUX BEIICCTB B JICKAPCTBEHHBIX
npenaparax. MccinenoBanust cocraBa Cpe/icTB OBITOBOM XUMHUN

Tembl pedepaToB (10K/I210B), HHAMBUAYAJIbHBIX IPOEKTOB

* bUOTEeXHOIOrUs U TeHHas HHXKeHepus — TexHosiorun X XI Beka.

* HanoTEeXHOJIOIMS KaK IPUOPUTETHOE HAIIPABICHUE PA3BUTHS HAYKH U IIPOU3BOJICTBA
B Pocculickon ®@enepauun.

» CoBpeMeHHbIE METO/Ibl 00€33apa’kUBaHUSI BOJIBI.

* AIIIOTpONIUSL METAJIOB.

* Xuzns u gesarenpHocts .M. Meneneena.

* «[IeproanueckoMy 3aKoHy Oy/yliee He TPO3UT Pa3pyIICHUEM. . .»

* Cunres 114-ro anemenTa — TpuyMd poccuickux GU3NKOB-1€PIINKOB.

* 13010161 BOgOpOa.

* lcnionp30BaHue paliOaKTUBHBIX U30TOMNOB B TEXHUYECKUX LIEIAX.

* PeHTreHOBCKOE U3Iy4eHUE U €r0 UCIIONIb30BAHUE B TEXHUKE U MEIULIMHE.

* [[l1a3ma — 4eTBepTOE COCTOSIHUE BEIIECTBA.

* AMop(dHBIE BelIecTBa B MPUPO/IE, TEXHUKE, OBITY.

* OxpaHa OKpyXarollel cpelibl OT XUMUYECKOT0 3arpsizHeHus. KonnuecTBeHHbIE XapaKTepUCTUKU
3arpsA3HEHUS OKPYXKAIOLIEN CPEBI.

* [IpumeHeHue TBEpOTO U ra3000pazHoro okcunaa yriaepoaa (IV).

* 3anuTa 030HOBOI'O 9KPaHa OT XMMHYECKOT0 3arpsI3HEHHUS.

* ['pyboaucniepcHbie CUCTEMBI, HX KIIACCHU(UKAIUS U HCIOIb30BaHKE B MPodeccnoHaATbHON
NEATETBHOCTH.

» KocmeTrnueckue renu.

* [IpumeHeHne CyCIIeH3ui U SMYJIbCUI B CTPOUTEINIBCTBE.

» MuHepalbl ¥ TOPHBIE IOPOJIbI KaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.
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* Bona xak peareHT u cpena i XMMHUYECKOT0 IIpoLecca.

* )Kusznb u gestenbHocTh C.AppeHuyca.

* Bkiax 0Te4eCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUM JICKTPOIUTUYECKON JUCCOLUALINY.
* YcTpaHeHHe KECTKOCTU BOJbI HAa IPOMBILICHHBIX IIPEANPUATHSX.

* CepHast KMCII0Ta — «XJI€0 XUMUYECKOH IPOMBIIIICHHOCTH.

* Vicnionp30BaHne MUHEPATIBHBIX KUCIOT HA MPEANPHUATUAX PA3THYHOTO TPOQHIIS.

* OKCHJIBI U COJIM KaK CTPOUTEIIbHBIE MAaTCPUAIIBI.

* Hcropus rumca.

* [IoBapeHHas COJIb KAK XUMHUYECKOE ChIPBE.

* MHOrOIMKHI KapOOHAT KaNbLUs: B IPUPOJIE, B IPOMBIIIUIEHHOCTH, B OBITY.

* Peakuiuu ropenyst Ha MPOU3BOJCTBE U B OBITY.

* BupryanbHoe MOIEIMPOBAaHUE XUMUYECKUX ITPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIIaBOB AJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPOoIu3a: pahuHUPOBAHNE, FAJIbBAHOIIACTHKA,
raJIbBaHOCTETHUS.

* Mcropus nostydeHus: ¥ NpOM3BOACTBA aTIOMUHUS.

* DIEKTPOIIMTHYECKOE TIOTyICHHUE M paPUHUPOBAHUE MEIH.

* Xuznsb u gesareasnocTs I'. JIpBH.

* Posib MeTau10B B HCTOPUU 4EIIOBEYECKOM NUMBHIM3AaLMK. IcTopus oTedecTBEHHOU
4epHOU MeTaurypruv. COBpeMEHHOE METAIITYPTHUECKOE IIPOU3BOJICTBO.

* lcTopust 0Te4eCTBEHHON LIBETHOW METAUTypruu. Pojp METaioB U CIIaBOB B
HayYHOTEXHUYECKOM IIporpecce.

» Koppo3ust MeTaiioB 1 criocoObl 3alIUThl OT KOPPO3HUH.

* lnepTHBIE 1M 071aropoHbIe ra3bl.

* Poxxparomue coym — rajgoreHsl.

* Mcropus mBEACKON CIIMYKHU.

* Mcropusi BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKOW XUMHUH.

 )Kuznb u gestensHocth A. M. ByTtieposa.

* ButaimsMm u ero kpax.

* Posib 0T€4ECTBEHHBIX yUEHBIX B CTAHOBJICHUH U Pa3BUTUM MUPOBOW OpraHMYECKON
XUMHUH.

» CoBpeMEHHBIE NIPEJICTABICHUS O TEOPUH XUMUYECKOTO CTPOEHHUSL.

* DKOJIOTUYECKUE acTIeKThl UCIIOJIB30BaHUS YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMHUYECKHUE ACTIEKTBI MEXTYHAPOIHOTO COTPYAHUYECTBA IO UCIIOJIB30BAHUIO
YTJIEBOJOPOIHOTO CHIPBSI.

* VicTopust OTKpBITHS U pa3pabOTKU I'a30BbIX U HEPTIHBIX MECTOPOXKIeHUN B Poccuiickoit
denepanuu.

* XuMHUs yTIeBOAOPOAHOTO ChIpbs M MOs Oyyias mpodeccus.

* YIi1eBoA0pOIHOE TOIUINBO, €r0 BUJIBI M HA3HAYEHUE.

* CUHTeTHYEeCKHE KayudyKH: HCTOPHUS, MHOTOOOpa3ue U NepCreKTHBHI.

* Pe3anHOTEXHUYECKOE MMPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.
» CBapO4YHOE IPOU3BOJCTBO U POJIb XUMHUH YIIIEBOJAOPOJOB B HEM.

* HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aWMOBBITOIHOTO MEX/TYHAPOIHOI'O COTPYIHHUYECTBA.

TEMATHYECKOE INTAHUPOBAHHUE

[Ipu peanmmsanuu coaepkanusi 001MEe00pa3oBaTeIbHON YIEOHOW MUCIMIUIMHBI «XHUMHUS» B
npenenax ocsoenust OIIOIT CITO no cneunansroctr 35.02.05 ArpoHomust MakcUMaslbHasi yueOHast
Harpy3ka oOydarommxcs cocrapisier — 289 gac, B TOM 4mcie aynuTopHas (o0si3aTenbHast) yaeOHas
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Harpy3ka oOydJaloImxcs, BKJIOYas TMpakTHUYecKue 3aHATus, - 192 wdyaca, BHeayauTOpHas
caMmocTosiTenbHast pabota oOyyaromuxcs - 82 yaca, KOHCYabTanuu — 15 vacos.
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TemaTnyeckui mjian

HanmeHoBaHue pa3aesioB M TeM Bceero yacos JEKIMH, YPOKH IL.3.
1 2 3 4

BBenenne 2 2 -

1. Opraanyeckasi XUMHSI 88 64 24

1.1. IIpeamer opranuueckomn

XuMUHU. Teopus CTpoCHHsI

OpPraHUYeCKUX COCTMHEHUH. 8 8 -

1.2.IlpenenbHbIE YTIEBOAOPOIBI 10 6 4

1.3.9TUICHOBBIC U JUCHOBEIC 8 6 2

YTJIEBOJOPO/IBI.

1.4. AueruneHoBbIC 4 2 2

YTJIEBOJIOPOIBI.

1.5. Apomaruyeckue 4 4 -

YTJIEBOJIOPOIBI

1.6. ITpupoaHbIe HCTOYHUKH 2 2 -

YTIICBOIOPOJIOB.

1.7. I'ugpokcunbHbIC 8 6 2

COCUHEHMUSI.

1.8.Astpneruapl ¥ KETOHBI. 6 4 2

1.9. KapO6oHOBBIE KUCIIOTHI U UX 12 8 4

MIPOU3BOIHBIC.

1.10.YrneBomsl. 8 6 2

1.11. AMHuHBI, aMHHOKHUCIIOTHI, 10 6 4

O€JIKU.

1.12. AzoTocoaepkaiiue 2 2 -

TreTEPOIUKIMYCCKUE COCTUHCHUS.

1.13. Bruomoruuecku akTUBHBIC 6 4 2

COCAUHEHMSL.

2.001mas 1 HeOpPraHum4yecKas 102 74 28

XumMus

2.1. Xumust — HayKa o BelllecTBaxX 6 4 2

2.2. Ctpoenue atoma 6 4 2

2.3. Ilepyonueckuii 3aKOH U 4 4 -

Ilepnonnueckas cucrema

XUMHYECKHX deMeHTOB J[. 1.

Menpaeneena

2.4. CTpoeHue BelecTBa 8 6 2

2.5 Ilonumepsl. 6 4 2

2.6. JlucniepcHbIE CHCTEMBI. 2 2 -

2.7.XvMHYECKHUE peaKun 8 6 2

2.8. PactBOpBLI. 14 10 4

2.9.OKHCIIUTENHHO-BOCCTAH. 8 6 2

peakiuu. INeKTPOXUMUYECKUE

TTPOIIECCHI.

2.10.Knaccudukanus BemiecTs. 10 8 2

ITpocTeie BemecTna.
2.11.OCHOBHEBIE KJIACChI 12 10 2

HCOPTaHNYCCKUX COG)IHHCHHﬁ.
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2.12. XumMus 31€MEHTOB. 12 6 6
2.13.XumMus B )KU3HA 00II[ECTBA. 4 2 2
JnddepennupoBanHblii 3a4er 2 2 -
UToro 192 140 52
KouncyabTanuu 15
BHeayauTopHasi caMoCTOsITEIbHAS 82
pa6ora:
IIOATOTOBKA BBICTyHJICHI/Iﬁ 110 3aIaHHBIM (62)
TeMaMm, JOKJIaJ0B, pedepaTos, dcce.
IToaroroBka MHAMBUAYAJIBHOTO MPOEKTA
C MCIOJIb30BaHUEM HH(POPMAITHOHHBIX (20)
TEXHOJOTHUH
BCEI'O 289

XapakTepucTHKAa BUIOB J1eATEJIbHOCTH 00yYAKOIIMXCS

Copepixanune 00yueHust

XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSITEJILHOCTH CTY/A€HTOB
(HA YPOBHE Y4eOHBIX J1eHCTBUIN)

Baknenmue xuMuueckue
MOHSTHS

YMeHue 1aBaTh ONpeAeIeHUEe U ONEPUPOBATh CACAYIOIIUMH XUMHYECKUMU
MOHATUSAMHU: BEIIECTBO, XUMHUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIC
aTOMHasl U MOJIEKYJIpHAsi MAaCChl, HOH, AJTIOTPOIHS, H30TOMbI, XUMHUYECKas CBS3b,
3EKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHAS
Macca, MOJISIPHBIM 00beM ra3000pa3HbIX BELIECTB, BEIIECTBA MOJICKYIISIPHOTO
HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, SJIEKTPOJIUT U HEAIEKTPOIINT,
NIEKTPOIUTHYECKAS AUCCOIMAIINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKUCICHNE
BOCCTAaHOBJICHHUE, TEIUIOBOH A (PEKT peakunu, CKOPOCTh XUMUIECKON peaKin,
KaTaJli3, XUMHYECKOE PABHOBECHE, YIIIEPOIHBII CKeJeT, (YHKIMOHAIbHAS TPYIINA,
N30Mepusi, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUH

DopMynupoBaHIe 3aKOHOB COXPAHCHHUS MAacChl BEIIECTB M MTOCTOSTHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKa NIPUYHUHHO-CIICICTBEHHOM CBA3U MEKIY COACP)KaHUEM ITHX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (hOpMYJI U ypaBHEHHUH.

YcTaHOBKA 3BONIOIIMOHHON CYITHOCTH MEHJICIIEEBCKOM U COBPEMEHHOI
hopmynupoBok nepuoauueckoro 3akona 1. 1. Menneneea. O0bsicHeHHE
(hM3M9IECKOTO CMBICTIAa CHMBOJIHMKH MEPHUOTNIECKOH TaOIUITBI XUMHUYECKIX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JI€MEHTa, TIEPUOA, TPYIIIHI) H
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBS3M MEXKIY CTPOCHHEM aTOMa H
3aKOHOMEPHOCTSIMU H3MEHEHUSI CBOMCTB IIEMEHTOB M 00Pa30BaHHBIX UMH
BEIIIECTB B IIEPHO/IAX U TPYIIax.

XapaKkTepuCTHKA 3JIEMEHTOB MAJIBIX M OOJBIINX TIEPHOAOB TI0 MX MOJI0KECHHUIO B
[lepuoanueckoit cucreme 1. . Menneneena

OcHoOBHbBIE TEOPUHU XUMUH

YcraHoBKa 3aBUCHMOCTH CBOMCTB XUMUYECKUX BELIECTB OT CTPOEHHSI aTOMOB
00pa3yronux X XUMHUECKHUX dJIEMEHTOB.

XapaxkTepucTHKa BAXKHEUIINX TUIIOB XMMUYECKUX CBA3EH U OTHOCUTEIbHOCTH
9TOM TUIIOJIOTHH.

OOBsACHEeHNE 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJUTMYECKUX PEILIETOK.

DopMyIUPOBKA OCHOBHBIX MOJIOKEHUH TEOPUU DIEKTPOTUTHUECKON TUCCOLMALIUN
1 XapaKTEepPUCTHUKA B CBETE ITON TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCIUHEHHM.

DopMyIUPOBKA OCHOBHBIX MMOJIOKEHUH TEOPUU XUMUYECKOTO CTPOCHUS
OpraHNYeCcKUX COSAUHEHHN U XapaKTepUCTHKA B CBETE ITOW TEOPUU CBOMCTB
OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUMHEHHUI

Ba:xHeililue BeliecrBa
M MaTepHUaJibl

XapaKTepHuCTHKa COCTaBa, CTPOCHHSI, CBOUCTB, ITOJYYCHHUS ¥ IPHUMCHCHHS
BaxHeHmMX MetayuioB (IA u II A rpymm, amoMuHES, KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Mpoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHU.
XapakTepuCTHKa COCTaBa, CTPOCHNUS, CBOICTB, MOTYUYCHUS U TPUMEHEHNS
BaxHeimux Hemeramion (VIII A, VIIA, VIA rpynm, a Takke azota u pocdopa,
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yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHSI, CBOWCTB, IOJIyYSHHUS! U IPUMEHEHUS
B)XHEHIINX KIACCOB YIJIEBOIOPO/IOB (AJIKaHOB, IUKJIOAJIKAHOB, AJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYMMBIX B HAPOJAHOXO3HCTBEHHOM IUIaHE
[IpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKA BaXKHEUIIUX MIPEACTaBUTENEH IPYTUX KIacCOB
OPTaHUYIECKUX COCTUHEHHIA: METAHOJIA U 3TAHOJA, CIOXKHBIX 3(HUPOB, KHUPOB,
MBI, aTBICTHAOB ((popManbaeTHAOB U alleTalbACTH A ), KEeTOHOB (alleToHA),
KapOOHOBBIX KHCIIOT (YKCYCHON KHCIIOTHI, AJISI €CTECTBEHHO-HAYIHOTO MPO(HIIst
MpeICTaBUTENCH IPYTUX KIAcCOB KUCIIOT), MOHOCAXapHIOB (TJIFOKO3BI),
JcaxapuioB (caxaposbl), MoJrcaxapuIoB (Kpaxmasa v HeNJIJI03bl), aHUIINHA,
AMHHOKHCIIOT, OCJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX BOJOKOH, Kay4yKOB,
IacTMace

XuMH4ecKHii I3bIK
U CHMBOJIMKA

Hcnonp3oBanue B yueOHOM U MPpodhecCHOHATBHON ICATSIIEHOCTH XUMHUCCKUX
TEPMHUHOB U CUMBOJIUKH.

Ha3Banue n3y4eHHbIX BEIIECTB MO TPUBHAIBLHON UM MEKTyHapOIHOM
HOMEHKJIATYpE M OTPaKCHHUE COCTaBa dTHX COSANHEHHH C IIOMOIIHI0O XHMUIECKUX
hopmy.

OTpakeHne XUMHYECKIX TPOIIECCOB C IIOMOIIBI0 YPaBHECHHH XUMUIECKUX
peakuui

XuMHUyecKHue peakuuu

OOBsICHEHNE CYNTHOCTH XMMHYECKHX MporneccoB. Knaccudukanus XuMuaeckux
peakLui 110 Pa3IMYHBIM IIPU3HAKAM: YHMCIly U COCTAaBY IIPOLYKTOB U PEAreHTOB,
TEII0BOMY 3G GEKTY, HAIIPABICHHUIO, (ha3e, HATMIHIO KaTaln3aTopa, N3MCHCHHUIO
CTETCHEl OKHMCIICHUsI QJIEMEHTOB, 00pa3yIoINX BEIleCTBA.

YcTaHOBKA MPU3HAKOB OOIET0 M Pa3InYHOrO B THUIIOJIOTUU PEaKIHi 1is
HEOPraHUYECKON U OPraHu4eCKOM XUMUU.

Kraccuummkaryst BemecTs 1 MPOIECCOB C TOYKHM 3PEHUS] OKUCIICHUS-
BoccTaHOBIeHUs. COCTaBICHNE ypaBHEHUH pPeaknnii ¢ TOMOIIBIO METOA
3JIeKTPOHHOTO Oananca. OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMUYECKON
PEaKINH 1 MOJT0KEHHUS XUMHIECKOTO PABHOBECHS OT PAa3INYHbBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInonHeHHEe XUMHUYECKOTO IKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUH C TIPaBHIAMHU
0€e301IaCHOCTH.
HaGuioienue, Gukcaiys 1 ONMCaHUE PE3YJIbTATOB MPOBEJICHHOTO IKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[IpoBeneHMe caMOCTOSATEILHOTO MTOUCKA XUMUYECKOW HHPOPMALIUH C
WCIOJIb30BaHNEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTA).

Hcnonb3oBaHre KOMIBIOTEPHBIX TEXHOJIOTHHA st 00paO0TKH U Tiepe1adun
XUMUYECKOI nH(OPMAIIMK U €€ TPESICTABJICHHI B Pa3 JIMYHBIX GopMax

Pacuerbl N0 XUMHUYECKUM
¢opmysiam ¥ ypaBHEeHUAM

YcTaHOBKa 3aBUCUMOCTH MEXKIY KaUeCTBEHHON M KOJMYECTBEHHON CTOPOHAMU
XUMHUUYECKUX 0OBEKTOB U MPOIECCOB.
Pelienne pacyeTHbIX 3a/iau 110 XUMUYECKUM (OpMYJIaM M YpaBHEHHSIM

[podpunbHoe n
npodgeccuoHaNbHO
3HAYHUMOe
cofiepkaHue

OOBsACHEHNE XUMHUECKUX SBJICHUH, MPOUCXOIAIINX B IPUPOAE, OBITY U Ha
npousBoJcTBe. OTpeieNicHne BO3MOKHOCTEH MPOTEKAHUS XHUMIIECKIX
MIPEBPAICHUN B PA3THYHBIX YCIOBHSX.

Co0mroieHue MpaBHII SKOJIOTUIESCKHA TPAMOTHOTO TTOBEICHUS B OKPY)KAIOIICH Cpee.
Or1ieHKa BIMSTHAS XUMUYECKOTO 3arpsi3HEHUS OKPYKAFOIIESH cpellbl Ha OpraHu3M
YeIIOBEeKa U IPYTHE )KUBBIC OPTaHU3MBL.

Coburoienre paBuil 6€3011acHOTO OOpaIeHHs ¢ TOPIOYMMH W TOKCHYHBIMH
BeIECTBAMH, Ta00PaTOPHBIM 000Dy I0BAHUEM.

[TonroToBka pacTBOPOB 3aaHHOW KOHIIEHTPAIMH B OBITY M Ha IPOM3BOCTBE.
KpuTtndeckas orieHka JOCTOBEPHOCTH XUMHUECKONH HHPOPMAIIH, TIOCTYTAIONIEH U3
Pa3HBIX HCTOYHHUKOB
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Y4eOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKOoe o0ecreyeHue
NMPOorpamMmel 0011e00pa30BaTEILHOM Y4eOHOH TUCIUTIIHHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPEOyeT HAMUYMS y4eOHOH Tab0paTOpUH XHMUH,
ka0.Nel6/16a.

OCHAIlIEHHOCTh:

1) HOYTOYK, KOMIIBIOTEP, MYJIbTUMEAUNHBIN TPOCKTOP, IKPaH, CTOJI KOMIIbIOTEPHBIH,

NpuHTEP J1a3epHbIid, MDY, rpadonpoekTop, XuMuueckas MUKposradboparopusi, HudpoBoit
MHUKPOCKOII, KOJUICKIIMU, HAOOPBI pEaKTUBOB, XMMHUECKas IOCY/a, I€MEHCTPALIMOHHBIN
XUMHUYECKHH CTOJI, Ka(bl, CTEH b, JUCTUIUISTOP U JPYroe 000py10BaHHeE.

BOoo~NoOR~WNE

P OO ~NOOUOITRWN PP

PR R PR R
~N~NoO orThhWDNEO

2) 3JCKTPOHHBIC PECYPChI JUCIUTUIAHBI
[Ipe3enTanmu:
3aKOHBI ¥ IOHATUS XUMUH.
Jucconnanusi.
Yraepon.
Azot
A3oTtHag Kuciora
[Tpon3BoaCTBO aMMuaKka
AJTIOMUHUI.
Keneso.
Kax npumMupuTh METAILITypruto ¢ IPUPOI0i?
CnupTsl, HeHOIBI

. AJII)I[GFI/II[I)I, KETOHBI.

Kap6oHOBBIE KHCTOTHI.

. YIJ1eBOIbl.
. AMUHOKUCIOTHI. beku.
. AMUHBL

16. Metamibl.

17. KucioTHbIe JOXKIU.
18. Bnusinue staHona.

19. Ankoronb.

20. YkcycHas KUCIoTa.
21. ITonumepsi.

22. ®epMEeHTHI.

23. ButamuHBbI.

24. I'opMOHBI.

25. Bona.

26. [lonmumepsl 1 BOJIOKHA
27. YKcycHas KHCII0Ta
28. XUMUS IHUIIHN.

29. Yto MbI mbeM? (XUMHUS HAITUTKOB)
30. Xumus BOKpyT Hac.

DJIEKTPOHHbIE YPOKHU H TeCThl (Ha INCKAX):

. Ctpoenue aToMOB

. THIbl XUMHYECKUX CBS3CH.

. Ilepnoinueckmii 3aKOH U CTPOEHHE aToMa.
. 3aKOHBI XUMHUH.

. Okcuapl HEMETAJI0B U METAILJIOB.

. Kucnotsl, kinaccudukanus, 1uccoruanusi.
. CBolicTBa OCHOBAHUH.

. Coenunenus yraepoja. M3BeCTHAKOBBIE TOPO/Ibl, 3HAUECHHE.
. ['umc.

. Okcupn kpemuusi. Ctekio.
. Merauisl.

. MCTaJ'IJ]LI, pacnpoCTpaHCHUC, IMMOJIYYCHUC, CBOIiCTBa.

. Yraepo, aloTpOInus.
. YroabpHas KUCIIOTA.
. CMecH BellecTs.

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHUE.
. DTWIEH — HENpeIeTbHbIN YIIIeBOA0POI, cTpoeHue. CBOMCTRA.
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18. HonusTunen u apyrue MIACTUKM.

19. Auerunen u ero cBoiicTaa.

20. TIpupoaHbIe HCTOYHUKH YIIIEBOAOPOIOB.

21. Yrons. HedTb 1 ee cBoiicTBa.

22. Criuptel. MeTanon u stanos. CBoiicTBa, 3HAYEHHE.
23. Kap6oHOBBIE KUCIIOTHI, 0COOEHHOCTH CBOKCTB, JMCCOLUALIHSL.
24. Mbina ¥ IeTepreHThL.

25. Ddupsl, n0IyYEHNE, HEKOTOPhIE CBOKCTBA.

26. Xupsl, cTpoenue, cBOHCTBA

27. CtpyKTypsl GENKOB.

28. Kpaxma.

29. Lenmomno3a.

30. Yraesompl. I'moko3a. ®pykrosza. CTpyKTYpsl GENKOB.
31. MynerumenuitHas oOydaromias nporpamm «1C: Penetutop. Xumus»,
Y4eOHbIe TaOIUIIBI
1. KommiekT Tabiui «OpraHudecKre BEIeCTBaY.
2. KoMmruiekT Ta0iuil 1o HEOPraHu4eCKol XUMUH.
3. Komrmuiekt ta0mur «XUMHUSA B CEIBCKOM XO3SICTBE»
Y4eOHO-MeToIMYeCcCKoe 00ecreYeHHe

1. Ilpumepnas mporpaMma y4eOHOM TUCITUTUIMHBI « XUMUSI»

2. Meroanyeckue yKa3aHus MO BBIMOJIHEHUIO CAMOCTOSITEIBHBIX PAa0OT MO AUCIUTIIIMHE
«Xumusi» a5t 00y4daromuxcs mepBoro Kypcea.

3. Meroandeckue peKOMEHAAIMH 10 OPTaHU3allMUd TIPOEKTHOM JEATEILHOCTH B MPOIECCE
W3Y4YEHUS JUCUUIUIUHBI «XUMUS.
4. O6o0maronmii MPoeKT «XUMHSI H MbI». MEeTOANYECKHE PEKOMEHIAITUH 110

OpraHu3aly MPOEKTHON JAESITENIbHOCTH B IMPOLIECCE U3YUYEHUS TUCHUILIUHBI « XUMUS.

5. Meroaunueckas pazpaboTka ypoka — 3a04HOM IKCKYPCUU IO XUMUU «B Mupe Metamiosy
(o0o0miarmui ypok).
6. Metoauueckas pazpaboTka HUrpsl —dcTadeThl M0 XUMUH «B Mmouckax 4ucToi BOABI».
7.Metoaudeckas pa3paboTKa JeJI0BOM Urpbl IO XUMUU «YUepHas MeTaJlTyprusl.

CruiaBbl xene3ar.
8. Meroaunueckue pekomeHaauu as npenoaasareneid CI1O «Okonornyeckuii  acrekT Ha
YpOKax XUMHUU».
9.Metoauueckasi pa3paboTKa UTPBI C MCIIOIB30BAHUEM KOMIThIOTEpHOM mpe3eHTanun «lIporne
MIPOCTOTOY.

10.Meroanueckue pekomeHaanun «Opranuszaiys BHEKIACCHOU pabOTHI IO XUMHUN.
11.Metoanueckue peKOMEHIAIUU «DKOJIOTUYECKUI acTIeKT BHEKJIACCHOM pabOThI IO XUMU.
11. Meroaunueckuit goknan «OpraHu3anus KOMIbIOTEPHON MOJAECPKKU MPU U3y4YEHUU
XUMUW.

12. Meroanueckuit noknan «lIpoekTHO-ucCcIen0BaTENbCKAs ACSITEIBHOCTD KaK CPEACTBO
pa3BUTHS €CTECTBEHHON MO3HABATENbHON aKTUBHOCTH O0YUAIOIIETOCS M €T0 CaMOpeaTH3aIluim.
Mertoaunueckasi pa3paboTKa UTPhI C MCIIOIB30BAHUEM KOMIThIOTEpHOUM mpe3eHtanuu «lIpoie
MIPOCTOTOY.

13. TecroBbie 3aMaHus IS MPOMEKYTOUHOTO KOHTPOJIS 3HaHuH (Moaynu 1,2,3,4)

14. Bompoch! K 3a4eTy 1o JTUCLHUILIMHE.

15. Dk3aMeHaMOHHbBIE OUJIETHI IS JUCIIUILINHEL.

16. ®oH/T OIICHOYHBIX CPEJICTB MO YICOHOUW TUCITUTUINHE «XUMUS.

17. KoMIIIeKT MHCTPYKITMOHHBIX KapT JJIsl POBEACHUS MTPAKTUYECKHUX 3aHATUN IO JUCIUTIIIIHE
«XUMHU.
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18. KoMIUIEKT IEKUUH 110 TUCLUATUINHE.

JIUTEPATYPA
OcHOBHBIC MCTOYHUKU:

1. Xumust: yaeOHHUK Ui cpeaHero mpodhecCHoHaNIbHOrO 00pa3oBaHMs [371eKTpOHHBIA pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llanmoBair; mox obmieit pegakmueit I'. H.
®daneeBa. — DNEKTPOH. JaH. — 2-€ U3[., nepepad. u nom. — Mocksa: M3narenscrBo FOpaiir,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

2.'muuka, H. JI. OOmas xumusi. 3a7a4u U yIpaKHEHUsS: YIeOHO-TPAKTUYECKOEe TTOCOOHe st

cpeanero mpodeccHoHanbHOro o0pazoBaHus [31ekTpoHHbId pecypc]/ H. JI. TI'mmuka; mox
penakuueir B. A. IlonkoBa, A. B. babkoBa. — DnektpoH. man. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Peskum mocryma: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OmneitnukoB, H. H. Xumus. AJIropuTmbl pemieHus 3aad U TECThI: yueOHOe mocodue s
cpeanero npodeccrHoHaIbHOr0 00pa3zoBanus [dnmekrponHbiii pecypc]/ H. H. Onetinukos, I'. T1.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOI. — DIIEKTPOH. JaH. — MockBa: U3natensctBo HOpaiiT,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heopranmnueckas xumusi. IIpakTukym: ydeOHO-TpakTHuecKoe mocobue

[>nexTponnsiit pecypc]/ C. H. Cmapseirun, H. JI. Baruasen, U. B. JlaiinakoBa. — DIeKTpOH. IaH.
— MockBa: W3parensctBo  Opaiit, 2022. — 414 c¢. — Pexum pocryna:
https://urait.ru/bcode/509103.

3.Tynukun, E. WM. Xumus B CEIbCKOM XO3SICTBE: yueOHOE MOCOOME il CpEIHEro
npodeccroHaabHOro 00pasoBanus [nexkrponnsii pecype]| / E. M. TynukuH. — DIEKTpOH. JaH.
— 2-e¢ m31., ucnp. u gon. — MockBa: W3marensctBo FOpaiit, 2022. — 184 c. — Pexum
noctyna: https://urait.ru/bcode/491664.

Nudopmannonnbie 1 nudpoBbie TEXHOJOTHH (IPOrpaMMHOe o0ecriedeHne, COBpeMeHHbIe
npodeccuoHa/bHbIe 0a3bl JaHHBIX U MH(GOPMAIMOHHBIE CTIPABOYHbIE CHCTEMBbI)

VYyeOHass OUCUMIUIMHA TNPEAyCMAaTpUBAeT OCBOCHHE HH(POPMALMOHHBIX M HU(PPOBBIX
TeXHOJOoruil. Peanuzanusa nu@poBbIX TEXHOIOTHH B 00pa30BaTEIIbHOM MPOCTPAHCTBE SBIISETCS
ONHOW W3  BaxHeHmmMX 1eneil  oOpa3oBaHus, Jaromeid  BO3MOXXKHOCTb  pPa3BHBATh
KOHKYPEHTOCIIOCOOHBIE KadecTBa OOy4arommxcs Kak OyqyluX BbICOKOKBAJIU(UIIMPOBAHHBIX
CIEUAJINCTOB.

[{u¢poBble TEXHOJIOTUN MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB A(P(GEKTUBHOIO PELICHUS
3a7a4  Npo(EeCCHOHATBHOTO, COLUAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
pPa3IUYHBIX BHUJI0B KOMMYHMKAI[MOHHBIX TexHoJoruil. OcBoeHHe LU(POBBIX TEXHOJIOTUH B
paMKax JaHHOM AMCIUIUIMHBI OPUEHTHPOBAHO HA CIOCOOHOCTh O€30MacHO M HaJIeXKaLIUM
00pa3oM noJryyaTh JOCTYII, YIPaBIATh, UHTETPUPOBaTh, 0OMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UHPOPMALIMIO C TIOMOIIBI0 HU(POBBIX YCTPOHCTB M CETEBBIX TexHoJoruil. dopmupoBanue
1M(poBON KOMIIETEHTHOCTH IMPEAINoiaraeT padoTy ¢ JaHHBIMH, BJIaJIEHUE UHCTPYMEHTaMH st
KOMMYHHMKAIUH.

JIeKTPOHHO-0HOJINOTEYHAS] CUCTEMBbI M 0a3bI JAHHBIX
1. OO0 «3BC JIAHb» (https://e.lanbook.ru/) (morosop Ha oxaszanue yciyr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s5eKTpoHHast OMOIHOTEKA)
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2. DneKTpoHHO-OMOMMoTeuHass cucrema wu3aarenbeTBa <«Jlanby (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT IO MPEIOCTaBICHHUIO JOCTYIa K 3JEeKTpoHHBIM u3nanusm OO0
«3narenscTBo Jlanb» oT 03.04.2023 Ne 1)

3. DaexkTpoHHO-OMOMKOTEUHass cucTeMa wm3aarenbeTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHE YCIYr MO MPEIOCTaBICHUIO JOCTYIA K 3JEKTpOHHbIM u3nanusm OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. baza gaHHBIX 3JMEKTPOHHBIX UHPopMannoHHbx pecypcoB ®I'BHY IHHCXB (morosop
Mo 00ECIeUeHUI0 JO0CTyna K AJIeKTpOHHBIM HMH(popMmanuoHHbeiM pecypcam OI'BHY ITHCXb
gyepes TepmuHan yaanennoro pocryna (TY ®T'BHY THCXEB) ot 07.04.2023 Ne 6/n)

5.  DnaexkTpoHHO-OMOaMoTeuHas cuctema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHUTENBHOE COTJIANICHHE HA TpeocTaBieHue goctymna oT 13.04.2023
Ne 6/1 x JIunenznonnomy noroopy ot 04.07.2013 Ne 27)

6. DnextpoHHas 6bubnuoreynas cucrema «HanmonanbHbIH UppPOBOH pecypc «PyKOHT»:
Komnekmun «ba3ossiii MaccuB» U «Komoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHUE YCIYT M0 mpeaocraBieHuro goctymna ot 04.04.2023 Ne 2702/6122)

7. 000 «dnextponHoe u3garensctBo FOPAWTy (https://urait.ru/) (1oroBop Ha oKa3aHue
YCIYT TIO0 TPEIOCTaBICHUIO JOCTyna K oOpaszoBarenbHOW rmiathopme OOO «DneKTpoHHOE
m3narenscto FOPAUTY ot 06.04.2023 No 6)

8. DnekrpoHHo-OMOIMOTeUHass cuctema «Bepuanckuity  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCIIOIb30BaHKUE Mpou3BeaeHH oT 26.03.2020 Ne 14/20/25)

9. Baza mannepix HOB «HamnmoHanmbHast snektponHas Oubnmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHun k HOb u npenocrasinenuu poctyna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

10. Cornamenue o COTPYJHHUYECTBE MO OKA3aHUIO OUOIMOTEHYHO-MH(POPMAIIMOHHBIX U
COIIMOKYJIBTYPHBIX YCIyT TIOJh30BATEIISIM YHHBEPCUTETA W3 YHCIA HWHBAIUIOB IO 3PEHUIO,
CITa0OBUASIINX, UHBAIUIOB IPYIMX KaTErOpuil ¢ OTpaHMYEHHBIM JOCTYNOM K HH(popmanuu,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedarHoro Tekcra TOI'BYK «TambGoBckas
obnactHas yYHHUBepcajabHas Hay4YHas Ooubamoreka uM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

I/IH(l)OpMalII/IOHHl)Ie CIIPaBOYHBIEC CUCTEMbI

1. CopaBounas mnpasoBasg cucreMa Koncynbrantllntoc (moroBop mocTaBku U
conpoBoxkAeHHs dKk3eMIUIsIpoB cucteM Koncynprantllimroc ot 03.02.2023 Ne 11481 /13900/9C)

2. DnexTpoHHbIM mnepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
YCIIYTH TI0 COMPOBOXKAEHHIO OT 22.12.2022 Ne 194-01/2023)

CoBpeMeHHbBIe MPO(ecCHOHATbHBIE 0a3bI TaHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(OPMaIMOHHO-00pa30BaTeNbHON
nporpammel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)

2. baza nannpix Hayunoli snextponHoi Oubmanorexku eLIBRARY.RU — poccuiickuii
MH(OPMALIMOHHO-aHAJIMTUYECKUM MopTall B 00JIaCTU HAyKH, TEXHOJIOTMM, MEIUIUHBI U
obpazosanus - https://elibrary.ru/

3. TTopTan oTKpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTle JaHHble @enepanbHO CayXObl TOCYAAPCTBEHHOM CTATHUCTUKU -
https://rosstat.gov.ru/opendata
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https://e.lanbook.ru/
https://e.lanbook.ru/
http://ebs.rgazu.ru/
https://rucont.ru/
https://vernadsky-lib.ru/
https://rusneb.ru/
https://www.tambovlib.ru/

JIuneH3nonHoe 1 CBOOOHO pacnpocTPaHsieMoe MPOrpaMMHOe ofecnedeHne, B TOM YHCIe
0Te4yeCTBEHHOT0 MPOU3BOJACTBA

Ne | HaumenoBanue | Pazpabortumk [10 JocTynHOCTh Cchbuika Ha PexBu3uthbl
(mpaBoo6I1aIaTeNh) (JIMLIeH3nOHHOE, Enunsiii peectp | moarBep:kaaroniero
CBOOOIHO POCCHICKUX JOKyMeHTa (TIpu
pacmpocTpaHsieMoe) | Imporpamm Jjist HaJIUYHH)
5BM u B/]
(mpu HANIMYMK)
1 Microsoft Microsoft JIuneHsnonHoe - JIunensus
Windows, Corporation ot 04.06.2015 Ne
Office 65291651 cpoxk
Professional JCHCTBUSA:
0eccpovHO
2 | AnruBupycHoe | AO «JlaGoparopus JIuneH3noHHoe https://reestr.di | CyGnuieH3nOHHBII
POrPaMMHOE Kacnepckoro» gital.gov.ru/ree norosop ¢ OO0
obecrieyeHne (Poccus) str/366574/?sph «Coprekc» ot
Kaspersky rase_id=41516 | 06.07.2022 Ne 6/H,
Endpoint 5 CPOK JIEHCTBHS: C
Security mst 22.11.2022 o
OusHeca 22.11.2023
3 MoiiOduc OO0 «Hogsie JIuieH3nOHHOE https://reestr.di | Konrpakt ¢ OO0
CraHgapTHBIH - W EEIISE gital.gov.ru/ree «PyOHKOH
OducHbIi makeT TEXHOJIOTUNY str/301631/?sph | ot 24.04.2019 Ne
JUISE pabOTBI C (Poccus) rase_id=26984 | 0364100000819000
JTOKyMEHTaMU 44 012
U MTOYTON CPOK JICUCTBHS:
(myoffice.ru) 0eccpodHo
4 | TlporpammHas AO JInneHsnonHoe https://reestr.di JINIeH3NOHHBII
cucTemMa Jyist «AHTHILIATAAT gital.gov.ru/ree norosop ¢ AO
OOHapyKEHHUSI (Poccus) str/303350/?sph | «AHTHUMIaruaT ot
TEKCTOBBIX rase_id=26981 | 17.04.2023 Ne 6627,
3aMMCTBOBAaHUM 86 CPOK JIEUCTBHUS: C
B YUEOHBIX U 17.04.2023 o
Hay4YHBIX 16.04.2024
paboTtax
«AHTHIUIarUaT
BY3»
(https://docs.anti
plagiaus.ru)
5 | Acrobat Reader | Adobe Systems CBobomHO - -
- IPOCMOTP pacrpocTpaHsieMoe
JTOKYMEHTOB
PDF, DjvU
6 Foxit Reader Foxit Corporation CBobomHO - -
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https://ru.wikipedia.org/wiki/Adobe_Systems
https://ru.wikipedia.org/w/index.php?title=Foxit_Corporation&action=edit&redlink=1

- IPOCMOTP pacrpocTpaHsemMoe

JOKYMCHTOB
PDF, DjVU

Pecypcbl uHGOPMALHOHHO-TEJIEKOMMYHHUKAIMOHHOI ceTH « AHTEpHET»
1. CDTOwiki: 6a3a 3nanuii mo uudposoii Tpanchopmanuu https://cdto.wiki/

ndpoBble HHCTPYMEHTHI, IPUMeEHsieMble B 00Pa30BaTeJIbHOM Ipoliecce

LMS-tnardpopma Moodle

BupryanpHas nocka Mupo: miro.com

Buptyansnas nocka SBoard https://sboard.online

Bupryanpnas nocka Padlet: https://ru.padlet.com

Oo6naunsie cepBuchl: Auaexc./luck, Oomako Mail.ru

Cepsucel onpocos: Suaexc @opmel, MyQuiz

Cepsucel BuseocBszu: Suaekc reaemoct, Webinar.ru

CepBHC COBMECTHOH pabOThI Haj mpoekTamu JUIsi HeOombimmx rpymm  Trello

http://www.trello.com

NG~ WNE

]_Il/l(l)pOBble TEXHOJOTUH, IPUMEHACMBIC IIPU U3YYCHUHN JUCHUIIIHHBI

Ne [{u¢poBble TEXHOJIOTUH Bunbl yueOHOI pabOThl, BBINOIHIEMBIE C
pUMeHEeHHEeM U(PPOBOI TEXHOJIOTHU

1. | O6ma4HbIe TEXHOIOTUHU NuauBuyanbHbIe 3aaHUS

2. | Bonpue nanHble NuauBuyanbHbIe 3a1aHUS
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https://cdto.wiki/

Pabouas mporpamma paszpaboTraHa Ha OCHOBE (heAepalbHOTO TOCYJapCTBEHHOTO
oOpasoBarenbHOro cTaHaapra cpennero oomero oopazoanust (PI'OC COO), yTBepKIEHHOTO
[Tpuka3zom MunucrepcTBa o6pazoBanust 1 Hayku PO ot 17 mas 2012 r. Ne 413; B cooTBeTCTBUU
C METOJIMYECKUMHU PEKOMEHJALMSIMHU 10 Pealu3aliu CpeHero ooero oopazoBanus B npeaenax
OCBOCHHS 00pazoBaTEIbHON MPOrpaMMBbl CPEeTHETO MPOpECCHOHATHLHOIO 00pa3oBaHus Ha 0ase
OCHOBHOTI'0 00111€r0 00pa30BaHusl, YTBEP)KICHHBIMH MUHUCTEPCTBOM NpocBelieHus Poccuiickoi
Oepnepaunn 14.04.2021 rona.

ABTOp:

benoycosa O.A., npenogaBaresnpb BbICIICH

KBAJTM(PHKAIIMOHHON KaTeropuu

HEHTpa—KOJIJIeAKa MPUKIIAIHBIX KBATH(PUKAIUI '

®I'bOY BO Muuypunckuii 'AY, O.A. benoycoBa

Penenienr:
Owunmnosa T.W. npenonasarens BbiciIed KBaITU(PUKAMOHHON KaTeropun
LEHTpa—KOoJIJIeKa MPUKIIAJAHbIX KBanu(uKanui
OI'bOY BO Muuypunckuii 'AY

g—

T.1. ®dununmosa

[Tporpamma paccMmoTpena Ha 3acenanuu [IMK o0mieo6pa3oBareabHbIX AUCHUTUIIMH

npotokos Ne 9 ot «17» anpens 2020 r.

[IporpaMmma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOAMYECKON KOMHCCHUU LIEHTpa-KoJuIeIkKa
npukinagHeix kpanupukanuii ®I'6OY BO Muuypunckuit 'AY

npoTokoa Ne 8 ot «20» amnpens 2020 r.

[Iporpamma yrBepkaeHa Pemennem YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA

npoTokoa Ne 8 ot «23» ampens 2020 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusmMu GI'OC COO
[Tporpamma paccmorpena Ha 3acenanuu [IMK o01eobpa3oBaTenbHbIX JUCIUILUIUH

npoTtokoa Ne 9 ot «19» ampens 2021 r.

[IporpaMma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOAMYECKON KOMHUCCUUM LIEHTpa-KoJuleIkKa
npukiaaaaeix kBanupukanuit ®I'bOY BO Muuypunckuii [AY

npotokod Ne 8 ot «21» anpenst 2021 r.

[Tporpamma yTBepkaeHa PemenneM Y4eOHO-METOINYECKOTO COBETa YHUBEPCUTETA

npoTokoi Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTaHa 1 I0MOJIHEHA B cOOTBeTcTBUU ¢ TpeboBanusimu ®PI'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK o01ieobpazoBaTenbHBIX AUCITUTIINH

npotokoa Ne 9 ot «18» anpenst 2022 r.

[TporpaMma paccMOTpeHa Ha 3ace/laHui y4eOHO-METOJUUYECKOH KOMUCCHH LIEHTpa-KoJUIeka
npuknaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

poTokoa Ne 9 ot «20» anpens 2022 r.

[Tporpamma yTBepkaeHa PemenneM Y4eOHO-METOANYECKOTO COBETa YHUBEPCUTETA
poTokoa Ne 8 oT «21» anpenst 2022 r.

[Tporpamma nepepaboTaHa 1 I0MOJIHEHA B cOOTBETCTBUU € TpeboBanusimu ®PI'OC COO
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[Tporpamma paccMmoTpeHa Ha 3acenanuu [IMK o01ieo0pa3oBareabHbIX UCIUTUIH

npoTokoa Ne 11 ot «16» urons 2023 r.

[TporpammMa paccMOTpeHa Ha 3aceaHuu Y4eOHO-METOANYECKON KOMUCCUH LIEHTPa-KOJUIeKa
npukiaaaeix kpamdukanuii ®I'bOY BO Muuypunckuii [AY

npotokos Ne 11 ot «17» utons 2023 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA
npotokost NelO ot «22» utons 2023 r.
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