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HHOACHUTEJBbHAA 3AIINCKA

PaGouas nporpamma y4eOHOM AUCHUIUIMHE « XUMUS» MIPEIHAa3HAuUCHA JUIS U3yYEHUS! XUMUU
B IICHTPE-KOJUIeKE PUKIaaHbIX kBamudukanrin ®I'6OY BO Muuypunckuii ['AY, peanusyromem
0o0pa3oBaTeNpHyI0 IPOrpaMMy CpeAaHero oOmi¢  oO0pa3oBaHMsS B MIpeaesiax OCBOEHHUS OCHOBHOM
npodeccnoHansHOM 00pa3oBarenbHOM porpammn: CITO Ha 6a3e ocHOBHOTO 001IeTO 00pa3oBaHUS
IIPY TIOJITOTOBKE KAAPOB MO crenuanbHOCTH 19.02.05 TexHomorus OpOAUIBHBIX MPOU3BOJICTB H
BUHO/IEIIHE.

PabGouass mporpamma paspabotaHa Ha ocHoBe TpeOoBanuii DPI'OC cpemnero oOIIero
00pa3oBaHMs, MPEIBbABIAEMBIX K CTPYKTYpE, COACPKAHHIO M pPE3yJbTaTaM OCBOCHHUS y4eOHOM
JTUCHUIUIAHBL «XUMHS», B COOTBETCTBHH C METOAMYECKUMH DPEKOMECHIAIMSIMHU I10 pear3aliu
cpeaHero oOmero oOpa3oBaHHs B TpEesiax OCBOCHHS 00pa3oBaTENLHOW MPOrPaMMBbI CPEIHETO
npoeCCHOHATILHOTO 00pa3oBaHKsl Ha 0a3e OCHOBHOTO OOIEro 0Opa3oBaHHS, YTBEP)KICHHBIMU
MunuctepctBoM npocetienus: Poccuiickoit @enepaunu 14.04.2021 rona.

Conepxanue mporpaMMmbl «XHWMHsS» HAIlpaBICHO Ha JOCTHDXKEHUE CICTYIOIINX IeJIeii:

* ¢opmupoBaHue y OOy4aroUIMXcs YMEHHUS OIIEHMBATh 3HAYMMOCTh XUMHUYECKOTO 3HAHUS IS
Ka)KJI0TO YEJIOBEKa;

* (hopmupoBaHue y 00y4arOMIUXCs LEJIOCTHOTO MPEICTABICHHUSI O MUPE U POJIU XUMHUU B CO3JITAaHUU
COBPEMEHHOM EeCTeCTBEHHO-HAYYHOW KapTHHBI MUpPA; YMEHHUS OOBSICHATH OOBEKTHI U MPOIECCHI
OKpY>KalolleW IEUCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIbTYPHOH, TEXHUYECKOU CpPENbI,
WCIIONB3YS 11 STOTO XMMHUYECKUE 3HAHMS;

* pa3BUTHE y 00YJAIOIIMXCS YMEHUH pa3indaTh (PaKThI U OIICHKH, CPABHUBATH OIECHOYHBIC BHIBOJIBI,
BHUJIETh UX CBSI3b C KPUTEPHUSIMU OLICHOK U CBSI3b KPUTEPUEB C OMPEEICHHON CUCTEMOM IIEHHOCTEH,
(bopMyIHpOBaTH M 0OOCHOBBIBATH COOCTBEHHYIO MTO3UIIHIO;

* mpuoOpeTeHHe OOy4YalOUUMHUCS OMNbITa Pa3HOOOpPa3HOW JEATeIbHOCTH, T[O3HAHUA U
CaMOTO3HAHUs; KIIOUEBbIX HABBIKOB, NMEIOIINX YHUBEPCATbHOE 3HAUEHUE ISl PA3JIMUHBIX BUIOB
JeSITeIbHOCTH (HAaBBIKOB pEIIeHMs] TTPpoOsieM, MPUHATHS pelleHul, moucka, aHanmusza u o0paboTku
nH(pOpMaIlii, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB M3MEpPEHUH, COTPYIHHYECTBA, OE30MaCHOTO
oOparieHus ¢ BEIIECTBAMHU B MIOBCEIHEBHOM JKU3HM).

B nporpammy BKIIIOUE€HO cojiep)kaHUE, HAMpaBlieHHOE Ha (POopMUpOBaHUE Y 00YyJarOITUXCS
KOMIIETCHITUH, HEoOXomuMEBIX 1iIg kadecTBeHHOro ocBocHus OIIOII CIIO na 0a3e OCHOBHOTO
o0miero o0pa3oBaHUsl C MOJYyYEHHUEM CpeIHEro oOIIero oOpa3oBaHUS; MPOrpamMMbl MOATOTOBKHU
CIIELIMAIUCTOB cpenHero 3BeHa Mo crenuaidbHocTH 19.02.05  TexHomorus OpOIUIBHBIX
MIPOU3BOJICTB U BUHOJIEIIHE.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCHUTIJIAHBI «XUMUS»

XHUMHS — 3TO HAayKa O BEIIECTBAX, UX COCTaBE U CTPOCHHMHM, CBOMCTBAX W IMPEBPAIICHUIX,
S3HAYCHUHU XHUMHWYCCKHUX BCHICCTB, MATCPHAJIOB H IMPOHCCCOB B HpaKTquCKOﬁ ACATCIIBHOCTHU
YeJI0BeKa.

Conepxanne o0me00pa3oBaTebHON Y4eOHONW NUCIMIUIMHBI «XWUMHUS» HaMpaBlIeHO Ha
yCcBOEHHE 00YYalOIIMMUCS OCHOBHBIX MOHSTHH, 3aKOHOB M TEOPUN XUMHH, OBIAJCHUE YMEHUSIMU
HaOII0/1aTh XUMUYECKHE SBICHUS, TPOBOAUTh XUMUUYECKUN IKCTIEPUMEHT, MPOU3BOIUTH PACUETHI
HAa OCHOBE XHUMHUYECKMX (GOpMyl BEMIECTB W  YpPaBHEHHH  XUMHYECKHX  PEaKIIUM.

B mpouecce uzydeHuss XuMun y o0ydaroluxcsl pa3BUBAIOTCS TIO3HABATEIbHBIE HHTEPECHI U



WHTEJUIEKTYalIbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CAMOCTOSITEILHOM MPUOOPETCHHS 3HAHUN TIO
XUMHH B COOTBETCTBUH C BO3HHKAIOIIUMH KM3HECHHBIMU TIPOOJIEMaMH, BOCIIUTHIBAETCS OepekHOE
OTHOIICHHUS K MPUPOJE, TOHUMAaHUE 3J0POBOTO 00pasa U3HU, HEOOXOAUMOCTH MPEAYIIPEIKICHIS
SIBJICHUH, HAHOCSIINX Bpen 3JI0POBBIO U OKpYyKarolen cpene.

OHu ocBaMBarOT MPHUEMBI TPAMOTHOTO, 0€30MaCHOT0 MCIOJIb30BaHUS XUMUYECKUX BEILECTB
U MaTepualioB, TMPUMEHSIEMbIX B OBITY, CEIbCKOM XO34WCTBE M Ha IPOU3BOJICTBE.

Peanuzanus 1e1yKTUBHOTO MOJXOJa K HM3YYEHHUIO XUMHHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX OIepaluii MBIIUICHUS, KaK aHallu3 W CHUHTE3, O0000IIeHHWE W KOHKPETU3AIHS,
CpaBHEHUE u AQHAJIOTHSI, CUCTeMAaTH3AIIHS u KJIacCUUKALIUS u Ip.

N3ydyenne xumun UMEET CBOM OCOOCHHOCTHM B 3aBUCUMOCTH OT Tpoduis
npodeccnoHaTbHOTO 00pa30BaHMUS.

B conepxanum y4eOHOW JUCHUIUIMHBI I cnenuaiabHocTH  19.02.05 Texuonorusa
OpOIUIIBHBIX MPOU3BOJACTB M BUHOJEIHE ECTECTBEHHOHAYYHOrOo MNpoQuis MNpodecCuOHATbHO
3HAYUMBI KOMIIOHEHT HE€ BBIJEJIEH, TaK KaK BCE €ro CoJiepKaHue SBISETCA MNPOPUIBHO
OPUEHTUPOBAHHBIM U HOCUT MPO(ECCHOHATBLHO 3HAYUMBIN XapakTep.

B mporecce m3ydeHHs XMMHH TEOPETUUECKHE CBEACHUS IOIOJHSAIOTCS JIEMOHCTPALMSIMH,
a00paTOPHBIMU  ONBITAMHA ¥ TPAKTUYCCKUMH 3aHATUSMH. 3HAYUTEILHOE MECTO OTBOIMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpBIBACT BO3MOXKHOCTH (OPMHUPOBATH y OOYYAFOIIHXCS
CHeIMANIbHBIC TIPSIMETHBIC YMEHHS: padOTaTh C BEIISCTBAMH, BBIMOJIHATh MPOCTHIC XUMHUYECKUE
OTBITHI, YYUTh OE30MaCHOMY H JKOJOTHYECKH T'PAMOTHOMY OOpalieHHI0 C BEIIECTBAMH,
MaTepuajgaMH U MpolieccaMu B OBITY U Ha MPOU3BOJICTBE.

Jlyig opraHu3anyy BHEAYIUTOPHOM CaMOCTOATEIHHOUW paboThl 0OYdYaIOIIUXCS MPEICTaBICH
MIPUMEPHBIH nepeyeHb pedeparon (moxmnamoB), WHUBUIYaIbHBIX MIPOEKTOB.

B mporecce uzyueHuss XumMu#M BakKHO (HOpMUPOBATH MHPOPMAIMOHHYIO KOMIETEHTHOCTD
oOyuatomuxcsi. [103ToMy TIpu OpraHU3aIliu CaMOCTOSTEIBLHOU PabOThl AKIICHTHPYETCS BHUMaHUE
oOydaromuxcsi Ha TIOMCKe HWH(pOpPMAIMU B CpeACTBaX MaccMmenwa, MHTepHeTe, y4eOHOW U
CHEIMAILHOM JTUTEPAType C COOTBETCTBYIOMIMM O(OPMIICHUEM H MTPE/ICTABICHHEM PE3YJIbTATOB.

B mporpamme 3HakoM * BBIJIENICH MaTepHall, KOTOPBIM OTBOJMUTCS HAa CaMOCTOSITEIIBHOE
u3yyeHre o0yyaromyuMucs.

N3ydyenne oOmieoOpa3oBarenbHOM  yu4eOHOW AMCHMIUIMHBI  «XUMHUS»  3aBEpIIAETCs
MOJIBE/ICHUEM UTOTOB B JOpME HK3aMeHa B MEPBOM ceMecTpe U Au(dEepeHIIMPOBAHHOTO 3a4eTa BO
BTOPOM CEMECTpE B paMKax MPOMEXKYTOYHOU aTTeCTalluK CTyIeHTOB B mpoiecce ocBoeHus OITOII
CIIO no crennansHocTy 19.02.05 TexHonorust OpoAMIIbHBIX TPOU3BOJCTB U BUHOJEIINE.

MECTO YYEBHOW JUCIATIJIMHBI B YYUEBHOM ILIAHE

VYueOHast nuCHMIUIMHA «XUMHs» BXOJHWT B COCTaB MpeaMeTHou obnactu 9.4. EctecTBeHHBIC
Hayku ®I'OC COO wm  obmeoOpazoBarensHoro nukia I[ITICC3 crmenmansHOocTH 19.02.05
TexHomorust OpOMIBHBIX TPOU3BOJICTB U BHHOENME (6a30Bast MOATOTOBKA).

PE3YJbTATBHI OCBOEHUS YYEFHOM JUCIHUTILINHBI

OcBoeHue COJACPpIKaHUA yqe6H0171 JAUCIMITIIMHBI «XI/IMI/DI)), obecnieynBacT JOCTHIXCHHC
CTYACHTaMH CJIICAYIOIINX PE3YJIbTATOB:
* TIUYHOCMHDbBIX .



- YyBCTBO TOPAOCTH U YBAXKEHUSI K HICTOPUU U JOCTHXKEHUSAM OTEUECTBEHHOW XMMHUYECKON HaYKH;
XMMHUYECKH I'PaMOTHOE TIOBEICHHE B MPO(EeCCHOHANBHOM NeSITeTbHOCTH U B OBITY ITpU 00pallieHun
C XUMUYECKUMHU BEIIECTBAMU, MaTepUallaMi U IIPOLIECCAMY;

- TOTOBHOCTb K ITPOAOJIKEHUIO 00pa30BaHuUs U MOBBIIIEHUS KBAIU(UKALUU B U30paHHOM
IpoeCCHOHATILHOM 1€ATEILHOCTU U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKMX KOMIIETCHIIUN B
9TOM;

- YMEHHE HCIIOJIb30BaTh JOCTHKEHUSI COBPEMEHHONW XMMUYECKON HAYKH U XMMHYECKUX TEXHOJIOTUI
ISl IOBBIIIEHHSI COOCTBEHHOTO MHTEIJICKTYAJIbHOTO Pa3BUTHS B BEIOPaHHOW PO ECCHOHATBHON
JeSITENIbHOCTH;

* MemanpeomMemHvix:

- HCII0JIb30BAHUE PA3JIMUHBIX BUOB [1I03HABATEIBHOMN AEATEIbHOCTU U OCHOBHBIX
HTEJUIEKTYaJIbHBIX OIepaiuii (IOCTaHOBKY 3a1a4K, (POPMYIMPOBAHUS TUIIOTE3, aHAJIN3A U CUHTE3a,
CpaBHEHMsI, 0000IIEHUS, CUCTEMAaTH3aL1H, BbISBICHUS IPUUMHHO-CIICICTBEHHBIX CBSA3EH, IOMCKa
aHaJIOroB, (JOPMYIUPOBAHUS BBIBOIOB) [UIs PELICHUs IOCTABICHHON 3a7auu, IPUMEHEHHE
OCHOBHBIX METO/I0B II03HAHUs (HAOIIOACHNUS, HAYYHOT'O SKCIIEPUMEHTA) JUI U3YUEHHs! Pa3IMUHBIX
CTOPOH XUMHUYECKUX O0BEKTOB U MPOLIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBATHCS B PO ECCHOHATILHOM cdepe;

- HCII0JIb30BAHUE PA3IMUHBIX UICTOYHUKOB JUJISl MOTYYEHHS] XUMUYECKOW HH(POpMaIlUU, YMEHUE
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl IOCTHIKEHHUS XOPOIINX PE3YyIbTaTOB B MPO(ECCHOHATBHOU cdepe;
npeomMemuuix:

- ¢(hOpMUPOBAHHOCTD MIPEJCTABICHUNA O MECT€ XUMUU B COBPEMEHHON HAY4YHOM KapTHHE MHpA;
MIOHMMaHME POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUIS PELLICHUS IPAKTUYECKUX 3a7a4;

- BJIaZICHHE OCHOBOIIOJIArAIOIUMU XUMUYECKUMHU OHITUAMM, TEOPUAMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHNE XUMMUYECKON TEPMUHOIOTUEN U CUMBOJIUKOI;

- BJIaZICHHE OCHOBHBIMH METOJaMU Hay4YHOT'O IMO3HAHUS, UCTIOJIb3YEMBbIMU B XUMHHU:
Ha0JII0/IEHUEM, OITMCAaHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHEM 00padaThIiBaTh, OOBSICHSTD
Pe3yNIbTaThl IPOBEIEHHBIX OIBITOB U JEJaTh BBIBO/IbI; TOTOBHOCTh U CLIOCOOHOCTH MPUMEHSThH
METO/]Ibl TI03HAHUS NIPU PELLIEHUH NPAKTUYECKUX 3a/1a4;

- ¢(hOpMUPOBAHHOCTb YMEHUS /1aBaTh KOJMUECTBEHHbIE OLIEHKU U MPOU3BOIUTH PACUEThI 1O
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

- BJIaJIEHUE MTPaBUIIAMH TEXHUKU 0€30IIaCHOCTHU MPH MCIIOJIb30BaHUH XUMUYECKUX BEIIECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOM MO3UIIUMH MO OTHOIIEHUIO K XUMUYECKON HH(pOpMaIuuy,
ITOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

Conep:xkanue 001eo0pa3oBareibHOM y4eOHOM NTMCHUIIMHBI XUMUSA

BBenenune
Hayunble MeTO1bI TO3HAHUA BEIIECTB U XUMUYECKHUX SIBJIEHUN. PoJib 3KCIIepuMeHTa
¥ TEOPUH B XMUMUH. 3HAUCHHE XUMUH MTPH OCBOCHHUH MPODHECCHH.



1. Oprannyeckasi Xumus
1.1. Ilpeomem opzanuueckon xumuu. Teopus cmpoenun op2anuiecKux coeOuHeHuil

IIpeamer oprannyeckoii xumuu. IlousTre 00 OPraHNYECKOM BEIIECTBE M OPraHUYECKOM
xumuu. *KpaTtkuil ouepk UCTOPUU PA3BUTHUSL OPTaHUUECKOW XUMHUU. BuTanusm u ero kpymenue. *
Oco0eHHOCTH CTPOEHUS OpraHMYECKUX coeanHeHuil. KpyroBopor yriepoza B mpupoe.

Teopust crpoenus oprannueckux coequHennii A.M.bytneposa. IIpennocsuiku co3nanus

Teopuu ctpoeHusi. OCHOBHBIE MMOJI0KEHUS Teopun ctpoenusi A.M.bytnepoBa. Xumuueckoe
CTPOEHUE U CBOWCTBA oprannyeckux BemecTs. [lonsTue 06 nzomepuu. Cnocods! 0ToOpaxeHus
CTPOEHUS MOJIEKYIbI ((hopMyIbl, MoAenH). 3HaueHue Teopuu A.M. BytnepoBa Juist pa3BuTHs
OpPraHUYeCKOM XMMHUU U XUMUUYECKHX IPOrHo30B. CTpoeHue aToma yriepoja. DJIeKTPOHHOE 001aKo
U OpOUTalh, S- U p-opOUTAIH. DICKTPOHHBIC U AJIEKTPOHHO-Tpaduieckre Gopmyibl aToMa
yriepoaa B OCHOBHOM M BO30YK/I€HHOM COCTOSAHUAX. KoBalleHTHast XUMUYecKasi CBSI3b U €€
KJIAaCCU(UKALIUSA IO CITIOCO0Y NIEpEeKphIBAaHUS opOHTanei (G- u n-cBsizu). [loHATHE THOPHIN3AIINN.
Paznuuneie Trbl rHOpHIU3aiy U GopMa aTOMHBIX OpOUTAJIeH, B3aNMHOE OTTAJIKUBAHUE
rUOpUIHBIX OpOUTaIel U X PACIIOIOKEHUE B IPOCTPAHCTBE B COOTBETCTBUM C MUHUMYMOM
SHepruu. I'eoMeTpust MOJEKyIl BelIeCTB, 00pa30BaHHbBIX aTOMaMH yIJIEpOa B Pa3IMYHbIX
COCTOSIHUSIX TMOPUIU3AIHH.

Kaaccuduxanus oprannveckux coequnennii. Kimaccudukanus opraHuyeckux BEILECTB
B 3aBUCUMOCTH OT CTpOEHMs yriiepoAHoi uenu. [lonsTue GyHKINOHAIBHOMN IPYIIIbL.
Knaccugukanus opraHHuecKuX BEMIECTB 10 THITY (PYHKIIHOHAIBHOM TPYIIIIBL.

OcCHOBBI HOMEHKJIaTypbl OpraHMYECKHUX BElIECTB. TpuBHalIbHbIE Ha3BaHUs. PalinoHanpHas
HOMEHKJIaTypa Kak npeamectseHHua Homenknatypsl [UPAC. Homenkiarypa

IUPAC: npuniuns! oOpa3oBaHMsl Ha3BaHU, CTaPIIMHCTBO (PYHKLIMOHAJIBHBIX TPYIII, UX
obo3HaueHue B npedpukcax u cyPpukcax Ha3BaHUH OPraHUYECKUX BELIECTB.

THunbl XMMHYECKHX CBsI3ell B OPraHN4YeCKNX COeIMHECHHUSX M CII0CO0bI NX pa3phIBa.
Knaccugukaius KOBaJ€HTHBIX CBSI3€H 110 3IEKTPOOTPUIIATEIBHOCTH CBS3aHHBIX aTOMOB,
crnoco0y nepeKpbIBaHUs OpOUTalIel, KpaTHOCTH, MEXaHU3MY 00pa3oBaHus. CBs3b MPUPOIBI
XUMHUYECKOH CBSI3U € TUMIOM KPUCTAIIMUYECKON PELIETKU BEIIECTBA U €r0 PU3NYECKUMU
cBoiicTBaMu. Pa3pbiB XUMHUUYECKOM CBSI3U KaK Ipoliecc, 0OpaTHBIN ee 00pa30oBaHUIO.
['oMonuTHYecKuil ¥ reTepoTUTUUYECKUI pa3phIBbI CBS3EH, X COMOCTaBICHUE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MEXaHW3MaMM UX oOpa3oBaHus. [lonaTue cBobOgHOIO panuKana,
HYKJI€O(UIBHOMN U 31eKTPO(UIBHOMN YaCTHUIIBI.

Kaaccndukanus peakuuii B oprannmdeckoit xumuu. [{ousatre o TMnax u MexaHusmax
peakuuii B opranudeckoit xumuu. Cyocrpar u peareHT. Knaccuukanus peakiuii mo n3MeHEeHHIO B
CTPYKType cyOcTpara (mpucoeAMHEHUE, OTUIETIIICHNE, 3aMelLlleHne, U30MEepU3aliis) U THITY
peareHTa (paauKaabHbIe, HYKJIeOhUIbHBIE, TeKTpoduIbHbIe). OCOOCHHOCTH OKUCIUTENHHO-
BOCCTAaHOBUTEJbHBIX pEaKLUi B OPraHUYECKON XUMUU.

CoBpemeHHbIE NPeICTaBJIEHUs] 0 XUMUYECKOM CTPOEHHHM OPraHMYecKUX BellecTB.
OcCHOBHBIE HalPaBJICHUS pa3BUTHA Teopuu cTtpoeHus A. M. bytnepoBa. M3omepus opraHn4eckux
BellecTB U ee BuAbl. CTpYKTypHas H30MEpHsI: MEKKIIACCOBas, YTIEPOAHOIO CKEJIEeTa, OJ0KEHUS
KpaTHOH cBsA3M U (GYHKUMOHAIBHOI rpynmbl. [IpocTpancTBeHHast H30Mepus: TeoMeTpUyecKas u
onrtuueckas. [loHaTne acummerpudeckoro eHTpa. bronornueckoe 3HaueHNE ONTUYECKOM
nu3zomepun. BzanMHoe BIMsHHUE aTOMOB B MOJIEKYJIaX OPraHMYECKUX BEIIECTB. *DIEeKTPOHHBIE

3¢ dEeKTh aTOMOB U aTOMHBIX I'PYIII B OPraHMYECKUX MoJieKyaax. MIHIyKInOHHbIH 3¢ ¢exT,



MOJIOKUTEITBHBINA ¥ OTPHUIIATEIBHBIN, ero ocodeHHocTH. Me3zomepHbIit 3hdexT (3ddext
COTIPSIKEHHUSI ), €r0 0COOCHHOCTH. *

Jemoncmpayuu

Komnnekunu opraHndeckux BemiecTs (B TOM YHCIIE JIGKAPCTBEHHBIX IPENapaToB, KpacuTeneil),
MaTepuasoB (IPUPOJHBIX U CHHTETUYECKUX KayqyKOB, IUIACTMACC M BOJIOKOH) U M3/ICTTUN U3 HUX
(HUTEH, TKAHEH, OT/IETIOUYHBIX MaTEPHAJIOB).

Mopemu monekyn CHa, C2Ha, C2Hz, CsHs, CHsOH — 1m1apocTep>KkHEBbIE U 0ObEMHBIE.

Mopenu OTTaIKUBaHMsI THOPUIHBIX OPOUTANICH C TTOMOIIBIO BO3IYIIIHBIX IIAPOB.
B3aumopeiicTBue HATPUS C 3TAHOJIOM M OTCYTCTBUE B3aUMOJICHCTBUS C TUITUIOBBIM dPUPOM.

1.2. IIpedenvuoie yeneeodopoowvt

I'omosornueckuii psig aakanoB. [lonstue 06 yrieBogopoaax. OCOOEHHOCTH CTPOCHUS
MPEAENIbHBIX YIIIEBOIOPOI0OB. AJIKAHbI KaK MPEICTAaBUTEIN IIPEAEIbHbIX YIIIEBOJOPOIOB.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIb METaHA U IPYTUX aJIKaHOB.
I'omonornueckuii ps u usomepus napaduaon. HopmaiibHOe U pa3BETBICHHOE CTPOCHUE
yriepoaHon uenu. HomeHknaTypa aqkaHOB M aJKWIbHBIX 3aMecTUTeNnell. @u3ndeckre CBOMCTBa
AJKaHOB. AJIKaHbI B IPUPO/IE.
XuMuuyeckue cBoiicTBa ajnkaHoB. Peakuuu SR-Tuna: ramoreHnpoBanue, HUTPOBAHUE 110
KonoBanoBy. MexaHu3M peakuu XJIOPUPOBaHUs aJKaHOB. Peakuuu qeruipupoBanusi, TOpeHus,
KaTAJINTUYECKOTO0 OKHUCIIEHUS allkaHOB. KpeKHHT ajikaHOB, pa3/InyHbIe BUAbl KPEKUHTA,
IIPUMEHEHHUE B POMBILIIEHHOCTH. [IMpoan3 u KOHBEepCcusi MeTaHa, U30MEpU3aLUs AIKAHOB.
IIpumeHeHnue u cnocodbl MoJydyeHus ajJkanoB. O0nactu npuMeHeHus ankaHoB. [IpoMbinieHHbIE
CTIIOCOOBI OTYYEHHUS AJIKAHOB: MOJy4YSHHE U3 IPUPOAHBIX UCTOYHUKOB, KPEKUHT NTapauHOB,
MOJIyY€HUE CUHTETUYECKOr0o O€H3MHA, Ta3u(pUKaIs yIJisl, THAPUPOBAHUE AJIKAHOB.
*JIabopaTopHbIe CITOCOOBI MTOJIyUYEHUs AIKaHOB: cUHTE3 Bropia, qexapOoKcuinnpoBaHue, THAPOIN3
KapOuia antoMUHUS. ™
Huxaoankanpl. 'oMoIorudyeckuii psa 1 HOMEHKIATypa IUKI0ATKaHOB, HX o0IIast popmyrna.
[TonsiTHe 0 HaNpsHKEHUH LUKIIA. M30MepHs IUKI0AIKaHOB: MEXKKIIACCOBAasi, YIIEPOJHOTO CKEJEeTa,
reomerpuueckas. [lomyuenue u Gpusndeckue cCBOWCTBA IUKIOATKAHOB. XUMUYECKUE CBOMCTBA
UKIoankaHoB. Crenuduka CBOMCTB IIMKIOAIKAHOB C MaJIbIM pa3MepoM LuKIa. Peakiuu
MPUCOEANHEHUS U PAIUKAIBLHOTO 3aMEIlEHUSI.
Hemoncmpayuu
Monenu MOeKya MeTaHa, APYTruX ajJKaHOB, Pa3IMYHbIX KOH()OpPMALIUK IUKIOTEKCaHa.
[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIe (PACTBOPUMOCTH, TUIOTHOCTh, CMaUUBaHUE)..
I'openne Metana, npomnaH-0yTaHOBOW cMecH, mapaduHa.
OTHoIlIIEHNE IUKIIOTeKCaHa K OPOMHOM BOJIE M pacTBOPY MEpMaHraHaTa KaJusl.
IIpakTnueckoe 3anaTue Nel: «[lonydyeHne MeTaHa 1 U3y4eHHE €r0 CBONCTB(TOpEHUE,
OTHOIIIEHHE K OPOMHOIA BOJIE U PACTBOPY MEpMaHTaHaTa KaJusl).HOMEHKIIATypa aJIKaHOBY
IIpakTnuyeckoe 3ansitue Ne2: «OOHapykeHUE BOJBI, YIJIEKUCIOTO ra3a B MPOIYKTax TOPEHUs
cBeun. O3HaKOMJIEHHE CO CBOMCTBAMU TBEP/IbIX NapaduHOB (TIaBJIeHUE, PACTBOPHUMOCTD,
OTCYTCTBHEM B3aUMOJICHCTBUSI C OPOMHOM BOJIOH, paCTBOpaMH TIEpPMaHTaHATA KaJIHsI)»

1.3. Smunenoevie u ouenoswvie y21e6000poobl
I'omosornuyeckuii psig aIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI



STHUJICHA U allKeHOB. ['oMonornyeckuii psix u oomas popmyna ankeHoB. Mi3oMepust 3THIEHOBBIX
YIJI€BOJIOPOIOB: MEXKIIACCOBasI, YIJIEPOIHOIO CKEJETA, MOJI0KEHUS KPaTHOM CBSI3H,
reomerpuueckasi. OcoOEHHOCTH HOMEHKIIATYpPhI STUIICHOBBIX YIIIEBOI0POI0B, HA3BAHUS
BAKHEUILNX paauKaioB. OU3NUECKUE CBOMCTBA AIKEHOB.

XuMHYeCKHe CBOMCTBA aJIKEHOB. DJICKTPOPUIBHBINA XapaKTep peaKIfii, CKIOHHOCTh

K peakIusM IPUCOEINHEHHUSI, OKUCIIEeHUs, TonuMepu3zanuu. [IpaBuno MapkoBHUKOBa

U €T0 2JIEKTPOHHOE 000CHOBaHMe. Peakiny raioreHnpoBaHus, THIPOraloreHUPOBAHNUS,
ruapaTanuy, rupupoBanus. Mexanusm AE-peakuunii. [Tonatue o peakuusax nojiuMepu3aluu.
I'openue ankeHoB. Peakimu oxucnenus. *Peakuuns Barnepa u ee 3nauenue Juist o0OHapyKeHUS
HETpeAeTIbHBIX YIIIEBOJI0POIOB, OIYUYSHHS TIIUKOJICH. *

IIpuMeHeHne U c1OCOOBI MOJTyYeHHs AJTKeHOB. Vcronb30BaHuEe BHICOKOM peaKIIMOHHOM
CIOCOOHOCTH aJIKEHOB B XMMUYECKOM MPOMBIIIEHHOCTH. [IprMenenue 3TusieHa u nponuieHa.
[IpomblieHHBIE CIOCOOBI MOTYYeHHsI aTKeHOB. Peakiiuu neruapupoBanus U KpeKUHIa alKeHOB.
Jlaboparopublie criocoObl MOTYYESHUSI aJTKEHOB.

Auakaauenbl. [TonsTre u knaccuduKkanus JUEHOBBIX YIIIEBOJOPO/IOB IO B3aUMHOMY
PaCTOIOKEHUIO KPaTHBIX CBsi3ell B MojieKyie. OCOOEHHOCTH 3JIEKTPOHHOTO U MMPOCTPAHCTBEHHOTO
CTPOEHMSI CONPSKEHHBIX AMEeHOB. [loHaTHe 0 m-35exkTpoHHOoM cucteme. HomenkiaTypa
JMEHOBBIX YI€BOI0p010B. OCOOEHHOCTH XUMUUYECKUX CBOMCTB COINPSIKEHHBIX TUEHOB KaK
CJIEJICTBUE UX AJIEKTPOHHOTO cTpoeHus. Peakuuu 1,4-npucoenunenus. [lonmumepusanus

nueHoB. CriocoObl OJIy4eHHS JUSHOBBIX YIIIeB010po10B: padboTtsl C.B.JIebenena, neruapupoBanue
AJIKAHOB.

OcHOBHBIE IOHATHSI XUMHH BbICOKOMOJIEKYJISIPHBIX COeINHEHUH (HA MpUMepe MPOIYKTOB
MOJIMMEPHU3ALHNHU AJIKEHOB, AJIKAIMEHOB M MX IAJIOTeHIIPOM3BOAHBIX). MoHOMED,

MOJIMUMED, PeaKLUsl MOJIUMEPU3ALIUU, CTEIIEHb MOIUMEPHU3ALUN, CTPYKTYPHOE 3B€HO. THIIbI
MOJINMEPHBIX LIEeTIE: IMHENHbIE, Pa3BETBICHHbIE, clIuThIE. [loHATHE O cTEepeoperyaspHbIX
nonuMepax. [lomumepsl TepMonacTUUHbIE U TepMOpeakTUBHbIE. [IpeacTaBienue o
miacTMaccax 1 anacromepax. [lonuaTuieH BHICOKOIO M HU3KOTO JaBJI€HHUs, €ro CBOWCTBA

u npuMmeHenue. [lonumnponuieH, ero npuMeHeHue 1 cBoicTBa. ™ ["aorencoaep:xaiiie nojauMepsl:
tednoH, monuBUHMWIXJIOpUA. * Kayuyku HaTypanbHblid U cuHTeTHUYecKrEe. COmomuMepsl
(OyTamueHCTUPONBbHBIN Kayuyk). Byiakanuzanus kaydyka, pesuHa 1 S00HUT.
Hemoncmpayuu

Mopenu MOneKyI CTPYKTYPHBIX M POCTPAHCTBEHHBIX N30MEPOB AIKEHOB U AJIKAUEHOB.
Komnekuus «Kaydyk u pe3uHay.

OObHapykeHue HenpeaeNbHbIX COETUHEHUI B KEPOCUHE, CKUITUIAPE.

O3HakoMJyIeHHEe ¢ 00pa3lamMu MOJIUATUIIEHA U OJUIIPOIUIICHA.

PacnioznaBanue o0pas3IoB ajJKaHOB U aJIKEHOB.

IIpakTnuyeckas padora Ne:3 «[lonyueHue sTHiIeHa U U3yYEHUE €TO CBOMCTBA (B3aUMOEHCTBIE
3THIIeHA ¢ OPOMHOI BOJIOM, pacTBOPOM TNepMaHTraHaTa kanus. HoMeHki1aTypa alikeHOoBY.

1.4. Ayemunenosvie y2n1e6000poosl
I'omosornyeckuii psig aJIKMHOB. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE alleTHUIICHA
U Ipyrux aakuHoB. ["'omMonoruueckuii psaa u odmas hopmyna anknHoB. Homenkinatypa
AlETUJICHOBBIX YIJI€BOA0PO10B. M30Mepusi MexXKi1accoBasi, yriepoJHOTO CKeJIeTa, OJIOKEHUS
KpaTHOM CBSI3H.
Xumuyeckue cBOiicTBa U MpUMeHeHHe AJTKHHOB. OCOOCHHOCTH peakinii MPUCOSANHEHUS
10 TPOMHOM yraepoa-yriepoanon cBszu. Peakuus Kydeposa. [IpaBuiio MapkoBHUKOBa



IIPUMEHUTENBHO K anerwieHam. [TonBuxHOCTE aToOMa BoJOpo/ia (KUCIOTHBIE CBOMCTBA QIKMHOB).

Oxucnenue ankuHoB. Peakius 3enuHckoro. [IpuMeHeHne aneTHiIeHOBBIX YIIIEBOAOPOIO0B.

ITonmBuHMNALIETAT.

IHosyuenne ankunoB. [lonyuenue anieTuieHa NUpoaIu30M METaHA U KapOUIHBIM METOIOM.

Hemoncmpayuu

Mopenu MOJEKyJIbl alleTUIICHA U IPYTUX AJIKUHOB.

[Tonmyyenue aneruiena u3 kapouaa KajibLusl, 03HAKOMIICHUE C (PU3MUECKUMH U XUMUYECKUMHU

CBOMCTBAaMH alleTUJICHA: PACTBOPUMOCTBIO B BOZIE, TOPEHUEM, B3aUMOAEHCTBUEM

¢ OpOMHOM BOJOH, paCTBOPOM IepMaHraHara kauus, consamu menu (I) u cepedpa.
IIpakTnueckas padora Ne:4 «IlosnyueHue u cBoiicTBa aneTuiieHa. HoMeHkiaTypa ankuHOBY.

1.5. Apomamuyeckue y2neeo0opoont
I'omosiornuyeckuii psia apeHoB. beH30JI KaKk IIPeICTaBUTENb ApEHOB. Pa3BuTHE NIPEACTABICHUM O
cTpoeHnu Oen3ona. CoBpeMeHHbIE MPEACTaBICHUS 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHun Oenzona. ObpazoBaHue apoMaTUUECKOM m-cucTeMbl. ['omMomoru 0en3ona, ux
HOMEHKJIaTypa, obmas popmyna. Homenknarypa st 1u3aMeneHHbIX MPOU3BOAHBIX OEH30a!
opmo-, Mema-, napa-pacroiaoKeHue 3amectuteneil. dusndeckue CBONCTBA apeHOB.
Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakinii 21eKTpOPHIBHOTO 3aMEIICHUS:
raJJOTeHUPOBaHUS, alKWMpoBanus (katanuzatopsl Opunens — Kpadrea), HuTpoBanus,
cyab(hupoBaHus. Peakiuy ruiprupoBaHus ¥ MPUCOSTUHEHUS XJIopa K 6eH3ormy. *OcobeHHOCTH
XUMHUYECKHUX CBOMCTB rOMOJIOTOB OeH30J1a * B3auMHOe BIMsSHUE aTOMOB Ha IIPUMEPE TOMOJIOrOB
apeHoB. OpueHTalus B peaklusx 3JekTpouiibHoro 3amenienus. Opuenrtantsl [ u 11 pona.
IIpumeHeHne u mosyyenune apeHoB. [IpupoHbie HCTOYHUKHA apOMAaTHYECKUX YIIIEBOJOPOIOB.
ApoMaTtu3zaius aqKaHOB U IUKII0AKaHOB. AJIKUIIMpOBaHUE OeH3071a.
Hemoncmpauyuu
[HlapoctepkHeBbIE 1 00BEMHBIE MOJIETH MOJIEKYJT OEH30J1a U €r0 TOMOJIOTOB.
OTtHomenne O0eH30J1a K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kajius.

1.6. IIpupoouvie ucmouHuKku y21€6000p0006
Hed¢rs. Haxoxaenue B npupoae, coctaB u Gpu3nYeCcKue CBOWCTBA HEPTH.
TorumBHO3HEpreTUyeckoe 3HaueHue HepTu. [IpombinienHas nepepadorka HeGTu. PexTrduxanus
He(TH, OCHOBHBIE (PpaKIMK ee pa3/iesieHHs], UX UCTOIb30BaHue. BropuuHas nepepaboTka
HePTenpoayKTOB. *PekTrdukanus Mazyra Ipu yMEHbIIEHHOM JaBieHun.* KpekuHr
HedTenpoaykToB. Pasnuunblie Buabl kpekunra, padotsl B.I'.IllyxoBa. M3oMepu3anus alnkaHoB.
ANKuIpoBaHUe HENPeaeIbHBIX YIiieBoA0po0B. Pudgopmunr neprenpoaykron. Kauectso
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.
IIpupoaHbIii U MONYTHBIN HePTAHOM ra3bl. CpaBHEHHE COCTaBa IPUPOJHOTO U MOITYTHOTO
ra3oB, UX MPAKTUYECKOE UCIIOIb30BAHUE.
*KameHHbIH yroJyib. OCHOBHbBIE HAlPABJIEHUS MCIIOJIb30BaHU KaMeHHoro yris. KokcoBanue
KaMEHHOT0 YIUIs, BAXKHEUIINME POAYKTHI HTOI0 IPOLEcca: KOKC, KAMEHHOYTOJIbHAsl CMOJIA,
HazcMobHas Bojga. CoeTMHEHMs, BBIAEIAEMbIE N3 KAMEHHOYTOJIBHOM CMOJIbL. [IpoayKThl,
MoJIy4aeMble U3 HaJICMOJIbHOU BOJIBL. *
DKOJIOTHYECKHE acTeKThl TOOBIYH, EpepabOTKH U HCII0JIb30BAaHHS TOPIOYHUX UCKOTAEMBbIX.
Hemoncmpayuu
Komneknuus «IIpupogHbie MICTOYHUKH YTIIEBOIOPOIOBY.
CpaBHeHHe Mpo1leccoB TOpeHUs He(TH U IPUPOJHOTO rasa.



O6pa3zoBanue He(YTAHOM TUIEHKN Ha TOBEPXHOCTU BOJIBL.
Karanutuaeckuit KpekuHr napaduHa (Wi KepoCcHHa).
PacTBOpHMOCTH pa3nuyHbIX HEPTEPOAYKTOB (OCH3MHA, KEPOCHHA, TU3EIBHOTO TOILINBA,

Ba3eNMHa, nmapaduHa) Ipyr B Apyre.

1.7. I'uopokcunvnwvle coeounenus

Crpoenne u kiaaccuukanus cnuproB. Kinaccudukanus cnupToB 10 TUITY YTIIEBOAOPOIHOTO
paaMKaiia, Yuciay TMIPOKCUIBHBIX TPYIIIT U TUILYy aTOMa yIJIepo/ia, CBA3aHHOIO C TUAPOKCUIBHON
Ipynnoi. 1eKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIBHOM TpyIibl. BiusHue
CTPOEHUS CIIUPTOB HA UX (PU3NYECKHE CBOWCTBA. MEXMOIIEKYIISIpHAsE BOJOPOIHAS CBSI3b.
I'omonoruyeckuii ps IpeleabHbIX OJHOATOMHBIX CIUPTOB. M30Mepus 1 HOMEHKIaTypa
AJIKaHOJIOB, UX o0mIas Gopmyia.
XHMHYeCKHEe CBOICTBA AJIKAHOJIOB. PeakiinoHHast CioCOOHOCTD MpeIebHBIX OJJHOATOMHBIX
cnupToB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPTAHMYECKUX U HEOPTaHUYECKHUX
coequHeHmi, coaepxamux OH-rpynmy: Kuciaor, ocHOBaHUH, aM(pOTEPHBIX COeTMHEHUI
(Bobl, ciupToB). Peakinm, moaTBep:kIaolue KUCIOTHbIE CBOMCTBA clipTOB. Peakiuu
3aMEeLIEHUS THIPOKCUIIBHON Ipynibl. MexMoeKysipHas AeruapaTanus CIUPTOB, YCIOBUS
o0pazoBaHust MPOCTHIX APUPOB. ClI0KHBIE Y3PHUPHI HEOPTAHHUECKUX U OPTAaHMYECKUX KUCIIOT,
peakuuu 3Tepupukannu. OKUCIEHNE U OKUCIUTENIBHOE IErHIPUPOBAHUE CIIUPTOB.
Crnoco0blI moJryueHust CIMPTOB. [ 'uaposin3 rajoreHankaHoB. ['uapaTanus aakeHoB, YCIOBUS €€
npoBeqeHus. BoccraHoBieHre KapOOHUIBHBIX COSTMHEHUH.
OT1aesibHBIE IPEACTABUTENN AJTKAHOJI0B. METaHOJ, €ro NPOMBIIUIEHHOE NOJIyYeHHUE U
MIPUMEHEHHE B IPOMBINITICHHOCTH. bronorunueckoe aeiicteue metanomna. Cnernuduaeckue
CHOCOOBI MOTYYeHHs 3TUIOBOTO cnupra. dusnonaoruueckoe AecTBrUe ITaHOMA.
MHoroaromublie cniupThl. M30Mepust 1 HOMEHKIIaTypa NpeACTaBUTENEH IBYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XMMUYECKUX CBOMCTB MHOIOQTOMHBIX CIIUPTOB, X KAUECTBEHHOE
oOHapyxeHue. OTAeNnbHbIE TPEICTaBUTENN: STUICHIJIMKOIIb, TJIUIEPUH, CIIOCOOBI UX MOTYYEeHHUS,
MIPaKTUYECKOE IPUMEHEHHE.
®eHo.1. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue GeHosa. Bzaumuoe BnusHue
apOMAaTUYECKOT0 KOJbIla U TUAPOKCUIBHON TpyNIbl. XUMUYECKHE CBOMCTBA (peHoa KaK (GyHKIUs
€ro XMMHUYECKoro cTpoeHusi. bpomupoBanue enona (kauecTBeHHas peakiys), HITPOBaHUE
(MMKpUHOBas KUCIJIOTA, €e CBOWCTBA U MpuMeHeHue). OO0pa3oBaHHe OKPAIIEHHBIX KOMIUIEKCOB C
nonom Fe®". TIpumenenne denona. Ilonydenue peHona B MPOMBIIIIEHHOCTH.
Hemoncmpayuu
Monenu MoeKys CIUpTOB U (PEHOIIOB.
PacTBOprMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJIS, TJIMLEpUHA, (heHoIa.
Peakuus ¢penona ¢ popmanbaeruiom.
KavecTBeHHbBIE peakiiuy Ha (PEHOII.
3aBHCHUMOCTH paCTBOPUMOCTHU (PEHOJIA B BOJIE OT TEMIEPATYPHI.
B3aumoneiicTBre (heHOMA ¢ paCTBOPOM IIETOYH.
Pacnio3naBanue BOJHBIX PacTBOPOB (heHOJIa U TIUIEpUHA.

IpakTuyeckasi padora NeS: « M3zydyenne cBOMCTB CIUPTOB (PaCTBOPUMOCTH B BOJIE,
OKHCJIEHHUE), TOJIy4eHNEe AUITUIOBOIO Apupa, TiauiepaTa MeIn»
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1.8. Anvoecuowvt u kemonwi

T'omosornueckue psibl aJIbIerHI0B U KeTOHOB. [loHsATHE 0 KAPOOHUITHHBIX COSTMHECHUSX.
DIEeKTPOHHOE CTPOeHUE KapOOHMIbHOM rpynmbl. i3oMepHst 1 HOMEHKIATypa albJIerHI0B U
KeTOHOB. OU3NUecKre CBOMCTBA KAPOOHUIIBHBIX COSUHEHUH.
XHMHYeCKHE CBOICTBA aJIbAerH10B U KeTOHOB. PeakiinonHas cnocoOHOCTh KapOOHMIIbHBIX
coelMHEeHMH. Peakiiuy OKUCIeHUs aabIeru10B, KAYECTBEHHbBIE PEAKIIMU Ha aJIbJICTUIHYIO TPYIIILY.
Peakuuu nonukonaencauuu: oopazoBanue GpeHonoGopManbIeruIHbIX CMOI.
IIpuMeHeHne U MoyYeHHe KAPOOHWIbHBIX coeuHeHni. [[puMeHenune abIerui0B 1 KETOHOB B
OBITY U IPOMBILUIEHHOCTH. AJIbACTUIBI U KETOHBI B pupo/ie (3¢upHbIe Macia, pepOMOHBI).
[Tosrydenne kapOOHUIIBHBIX COSTMHEHUN OKUCIIEHUEM CIIHUPTOB, TUAPATAIIUCH aJTKUHOB,
OKHCJIEHHEM YTIIeBOA0PO10B. OTeNbHbIE MPEACTABUTENH alIbJICTUI0B U KETOHOB, Clielu(uYecKue
CTOCOOBI MX TOJTYYEHHUS U CBOICTBA.
Hemoncmpayuu
[apocTepkHEeBbIE U 0ObEMHBIC MOAETH MOJICKYJI AJIbJIETUIOB U KETOHOB.
[TonyyeHue ykCyCHOro ajibp/ieruja, OKUCICHHE 3TaHOJIa XPOMOBOW CMECHIO.
KauectBenHbie peakiiiy Ha albJIETHAHYIO TPYIIITY.

IpakTuyeckas padoraNe6: «I3yyeHne BOCCTAHOBUTEIBHBIX CBOMCTB albJACTUIOB: PEAKLUS
«cepedpsiHOTO 3epKaay, BoccTaHOBIeHHE Tuapokcuaa meau (11)».

1.9. Kapoonoewvie kuciomst u ux npou3zeoonvie
I'omonornueckuii psig npeaeIbHbIX O/ITHOOCHOBHBIX KapOOHOBBIX KUCJIOT. [loHsATHE O
KapOOHOBBIX KUCIIOTAX U UX Kiaccu(UKaLUs. DIESKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE
KapOOKCHIIbHOM rpynnbl. ['oMosiornyeckuil psj npeesibHbIX 0JJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa U u3oMepusi. MexMOoeKyJIsspHble BOAOPOAHbIE CBA3H KAPOOKCUIIBHBIX
TPYIII, UX BIUSHUE HA PU3NUECKUE CBOHCTBA KAPOOHOBBIX KUCIIOT.
XumMHu4ecKHe CBOiCcTBa KApOOHOBBIX KHCJIOT. Peakiuu, WIUTIOCTPUPYIOIINE KACIOTHBIE
CBOMCTBA U UX CPAaBHEHHUE CO CBOWCTBAMU HEOPraHUUYECKUX KucioT. OOpa3oBaHue
(GYHKIMOHATIBHBIX TPOU3BOIHBIX KapOOHOBBIX KUCIOT. Peakiiuu stepupukanui. AHTUAPUIBI
KapOOHOBBIX KUCJIOT, UX MOJTyYEHHE U IPUMEHEHHUE.
Crnoco0blI mosry4yeHnst KapOOHOBBIX KHCJI0T. OTae/IbHbIC IPEACTABUTE/IM H UX 3HAYCHHE.
OO6mme crmocoOb! MOTYYEHUsT: OKUCIIEHNUE aJTKaHOB, AJIKEHOB, IEPBUYHBIX CITUPTOB, alIbJIETH/IOB.
Baxueilimme npeacraBuTenn KapOOHOBBIX KHCIIOT, UX OHOJOrHYecKast posb,
crenu(puUecKre crocoobl MOJy4yeHus, CBOMCTBA U IPUMEHEHUE MYPaBbUHON, YKCYCHOM,
MAJIBMUTUHOBOW U CTEAPUHOBOM; aKPUJIIOBOM M METAKPHUIIOBOM; OJIEMHOBOM, JINHOJIEBOU U
JIMHOJIEHOBOI; 11[aBEIEBOI; OCH30MHON KUCIIOT.
Caosxnbie 3¢upbl. CTpoeHHe 1 HOMEHKJIATypa CI0XKHBIX 3(UPOB, MEXKKIIACCOBAsI H30MEPHS C
KapOOHOBBIMU KHcIOTaMU. CIIOCOOBI MOJTyueHust CII0KHBIX 3(upoB. OOpaTUMOCTb peakliuu
TepupUKaMU U (aKTOPbI, BAUSIOIME Ha CMELIeHHEe paBHOBecHs. *O0pa3oBaHHE CIIOKHBIX
nonnapupos. [Monustunentepedranar. Jlapcan kak npeacTaBUTENb CHHTETUYECKUX BOJIOKOH. *
XUMHUYECKUE CBOMCTBA U MPUMEHEHUE CIOKHBIX I3(PHPOB.
Kupsl. XKups! kak ciaoxHbie 3pups! riaurepruHa. KapooHOBbIe KUCIOTHI, BXOSIINE B COCTaB
KHUPOB. 3aBUCUMOCTb KOHCUCTEHIIH JKUPOB OT UX COCTaBa. XMMHUECKHE CBOMCTBA JKUPOB:
TUIPOJIN3, OMBUICHUE, THpUpOBaHKe. bruonornueckas posib JKUPOB, UX UCIIOJIb30BAHUE B OBITY U
IIPOMBIIIJIEHHOCTH.
Coun kap060HOBBIX KMCJI0T. Mbiia. CriocoObl Moy4eHus coiei: B3auMOoecTBHE KapOOHOBBIX
KHCJIOT ¢ METAJIJIAMH, OCHOBHBIMHU OKCHJIaMH, OCHOBaHMSIMH, COJIIMU; LIEJIOYHON THIPOIIN3
CIIOKHBIX 3(hpoB. XUMUYECKHE CBONCTBA COJIE KapOOHOBBIX KHCIIOT: THAPOJIU3,PEaKIIUH HOHHOTO
oOMeHa. Mbuia, CyIIHOCTh MOIOLIETo AeiicTBUsA. OTHOIIEHHE MbLJIa K )KECTKOH BOJIE.
*Cunrernueckue Moroue cpeacrsa — CMC (neTepreHTsl), UX MPEUMYILIECTBA U HEJJOCTATKU. *
Hemoncmpayuu
3HaKOMCTBO C (PU3NYECKUMU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KUCIIOT.
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OTHo1IEHNE pa3IMYHBIX KAPOOHOBBIX KUCIIOT K BOJIE.
CpaBHenue pH BOIHBIX paCTBOPOB YKCYCHOM M COJISIHOM KHCJIOT OJJMHAKOBOW MOJIIPHOCTH.
[Tonmy4yeHue NpUsATHO MAXHYIIETO CIOKHOTO Ypupa.
OTHOIIEHUE CAMBOYHOTO, MOJICOTHEYHOT'0, MATMHHOTO Macell ¥ MapraputHa K OpoMHoOH
BOJZIC U PACTBOPY IIEPMaHraHaTa KaJlus.

IIpakTnuyeckas padora Ne7: «B3aumoseiicTBue yKCyCHOM KMCI0THI ¢ MeTauiamu. [lonydenne
3¢upa yKCYCHOM KUCIIOTBI».

IpakTnyeckas padora Ne§: «llomydenue cioXHBIX 3PUPOB. OMBUICHHE KHPa»

1.10. Yznegoown
IHonsitue 06 yriesoaax. Kinaccudukanus yrieBogoB. MoHO-, - U TIOJIUCAXaAPHUIbI,
MPEACTaBUTENM KaXA0U IPYIIIIbI YIJIeBOI0B. bromoruueckas posib yriieBo10B, UX 3HaYCHUE
B )KM3HU YeJIOBEeKa 1 00IeCTRa.
Momnocaxapuabl. CTpoeHHE U ONITUYECKast H30MepHsi MOHOCaXapuaoB. VX kiaccupukanus mo
YHCITy aTOMOB YIJIepoJa U MpHupoae KapooHuIbHOM rpymibl. @opmyinbel @uiiepa u Xeyopca ais
n300paXkeHsI MOJIEKYJl MOHOcaxapuaoB. OTHeceHne MOHOcaxapuaoB K D- u L-psany. Baxuelimue
Mpe/ICTaBUTENN MOHO3. ['II0K03a, CTpoeHue ee MOJIeKYIbl U pu3nyeckue cBorcTBa. TayTomepusi.
XUMUYECKHE CBOMCTBA TIIFOKO3BI: PEaKINH 0 albJETUIHON rpymIie («cepeOpssHOTo 3epKaiay,
OKHCJICHHE a30THON KUCIIOTOM, THIpHUpOBaHue). Peakiinu ritoko3sl KaKk MHOTOQTOMHOTO CIIHPTA!
B3aMMOJICIiCTBHE ITI0KO3bI ¢ TuapokcuioM menu (1I) mpu komHaTHON TemrepaTrype 1 HarpeBaHUU.
Pasnuynbie THIBI OpokeHus (CnupToBOe, MoJouHOKHKCOE). [ Moko3a B mpupoje. buonorunueckas
POJIb U IpUMEHEHHE IITI0K03bl. PPYyKTO3a Kak U30Mep IH0K03bl. CpaBHEHNE CTPOEHUS MOJIEKYJIbl U
XUMHUYECKHUX CBOMCTB INIIOKO3bI U GPYKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOTIOTHYECKas POJib.
[Tento3bl. Pubo3a u ne3okcrupudo3a Kak mpecTaBUTENN alba0neHTo3. CTpoeHre MOJIEKYII.
Hucaxapuabl. Ctpoenue qucaxapuaoB. Criocod cousieHeHus UKI0B. BoccTranapnuBatomue u
HEBOCCTAHABJIMBAIOIIME CBOWCTBA AMCAXapUIOB KaK CJIe/ICTBUE CowleHeHUs nukiia. CTpoeHue u
XUMHUYECKHE CBOICTBA caxaposbl. *TeXHOIOrnueckre OCHOBBI IPOU3BOJICTBA
caxapo3bl.®* JlakTo3a U ManbTO3a KaK U30MEPHI Caxapo3bl.
IMosmcaxapuabl. O61iee cTpoeHue nonucaxapuaoB. CTpoeHne MOJIEKYIbI KpaxMaia, aMuio3a u
amuonekTuH. du3nueckue cBOICTBa Kpaxmala, ero HaXx0XkJIeHUe B IPUPOJIE U OHosIornyecKas
pouib. ['ukoren. Xumuueckue cBoiicTBa kpaxmaiia. CTpoeHUE 3JIEMEHTAPHOTO 3B€HA LEJUII0JIO03bI.
Bnusinue crpoenust monuMepHon 1enu Ha (pU3n4ecKue 1 XUMUYECKHUE CBOMCTBA LEIITIOO03BI.
I'uponu3 1emnmoa036l, 00pa3oBaHUe CIOKHBIX 3(PUPOB ¢ HEOPTAHMUECKUMHU U OPTaHUYECKUMU
kucnotramu. [loHaTHE 00 UCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IeNKe, BUcko3e. HaxoxaeHue B
MPHUPO/Ie U OMOOTHYECKask POJIb HEeJUT0I03bl. CpaBHEHHE CBOIMCTB KpaxMala U HEJTI0I03bI.
Hemoncmpayuu
OO0pa3ibl YrieBo0B U U3EINUN U3 HUX.
B3aunmogeiicTBre TIII0K03bI ¢ YKCUHCEPHUCTON KUCIOTOM.
OTtHolteHne pacTBOpoB caxaposbl U ManbTo3bl K Cu(OH), npu HarpeBaHum.
O3HakomieHHE C PU3NUECKUMHU CBOMCTBAMHU KpaxMaa H IeJITI0I03bI.
Halyxanwe 1eiono3sl 1 Kpaxmana B BOJIE.
Kontekuust BOJIOKOH.
IIpakTuyeckas padora Ne9: « XuMu4ecKre CBONCTBA YIIIEBOAOB (PEaKIus «CepeOpsTHOTO
3epKaja TI0KO03bl, B3auMoeicTBre ¢ Tuapokcuaom meau (1), nefictBue ammuagyHoro pactsopa
OKcHJa cepedpa Ha caxapo3y, Hojia Ha Kpaxma)y.

1.11. Amunsl, amunoxkuciomel, 6e1Ku
Kaaccuduxanus u usomepusi amuHoB. [lonstue 06 amunax. [lepBuyHbie, BTOPUYHbBIE
U TpeTHU4HbIe aMUHbI. Kiaccudukaris aMuHOB IO TUITY YTIIEBOJAOPOIHOTO pagrKaia u
YHCITy aMUHOTPYIII B MoOJIeKyJe. ['oMonorndeckue psasl MpeieabHbIX alndaTHIecKux u
apOMaTUYECKUX aMHUHOB, N30MEPHUsI © HOMEHKJIATypa.
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XuMHUYeCKHe CBOICTBA AMUHOB. AMUHBI KaK OpraHMY€CKUE OCHOBAHUS, UX CPABHEHHUE C
aMMHUAKOM U IPYTUMHU HEOPraHUYECKUMHU OCHOBaHUSIMU. CpaBHEHHE XUMUYECKUX CBOMCTB
anrdaTHIECKUX U apOMaTHYECKUX aMUHOB. O0pa3oBaHre aMUI0B. AHUJIMHOBBIC KPACUTEIIH.
*[ToHsiTHE O CHHTETHYECKUX BOJOKHAX. [loauaMuasl ¥ MOJIMAMUIHEIC CHHTETHYECKHE BOJIOKHA. *
IIpumeHenne u mosryyenune aMmuHoB. [lonydenne amuHoB. Paboter H. H. 3ununa.
AMUHOKUCIOTHI. [ToHsATHE 00 aMHHOKHCTIOTAX, UX Kiaccudukamnus u crpoenue. Onrudeckas
HU30MEpUs 0-aMHUHOKUCIIOT. HOMEHKIaTypa aMUHOKHUCIIOT. JIBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCIIOT U €€ NPUUYMHBI. bunosigapHubsie noHbl. Peakunn konaeHcauuu. [lentuanas
CBs3b. *CHHTETUYECKUE BOJIOKHA: KAlpOH, YHAHT. *

Knaccudukanus BonokoH. [TonydeHrne aMUHOKHUCIIOT, UX TIPUMEHEHUE B OMOJIOTHYeCKas

byHKIHS.
Beaku. benku kak mpupoaasie nonumepsl. [lepBudnHasi, BTopuyuHas, TPETUYHAS U Y€TBEPTHUHAS

CTPYKTYpPHBI 0e1K0B. PUOPWILIPHBIC U TJIO0YISpHBIC OCIKU. XUMHUECKHE CBOMCTBA OCIIKOB:
TOpeHwue, JeHATypalus, THIPOIN3, KAYeCTBCHHBIC (I[BETHBIC) peakiuu. buonornueckue QyHKIIUN
0enkoB, nx 3HaueHue. benku kak komnoHeHT nuiy. [Ipobiema 6eaKOBOro rojoiaHus U MyTH ee
penieHusl.
Hemoncmpauyuu
B3anmoneiicTBre aHUIMHA U METUJIAMUHA C BOJOW M KUCIIOTAMH.
OxpaimrBanue TKaHel aHMJIMHOBBIMU KPACUTEIISIMHU.
OO6HapykeHue QyHKIIMOHATBHBIX TPYII B MOJICKYJIaX aMHHOKHCJIOT.
Helitpanu3zanus menoun aMUHOKHCIOTOM.
Heltpanuzanus KuciaoTbl aMUHOKHCIOTOM.
PactBopenue u ocaxaenue 6eIKoB.
IIpakTnyeckas padora Nel0: « OGpazoBanue coseil anwimHa. bBpoMupoBaHue aHIINHAY.
IIpakTuyeckas padora Ne 11 «/lenarypanus Oenka. L{BeTHble peakiinu OEIKOBY.

1.12. A30mcodepicaujue zemepoyuknuyeckue coeounenus. Hykneunoewie kuciomul.

HyxkJienHoBbIe KM CI0TBI. HyKII€MHOBBIE KUCIOTHI KaK IPUPOAHBIE TOIMMepbl. HykieoTuael,
ux ctpoenue, npumepbl. AT® u AJI®, ux B3auMorpeBpalieHne u poJib 3TOTO MPoIiecca B MPUPO/IE.
[onstue JIHK u PHK. Crpoenne JIHK, ee nepsuunas u BTopuuHas ctpykrypa. Paboter @.Kpuka u
J.Yorcona. KommiemeHTapHOCTh a30TUCTBIX ocHOBaHM. Permmukarus JJTHK. OcobennocTu
crpoenust PHK. Tunst PHK u nx 6uonornyeckue ¢pynkuuu. IlIoHsTHE O TPOMUHOM KOz€ (KOJOHE).
buocunTes 6enka B )kuBoM kieTke. ['eHHast nHxkeHepus u OuorexHonorus. TpaHcreHHble (OpMbl
pacTeHHi U KUBOTHBIX.
Hemoncmpayuu
Mopaenn MONEKyII BAKHEUIIUX TeTEPOLUKIIOB.
Kosneknus rerepoluKINYecKuX COEUHEHUN.
Monaens Mmonekynsl JIHK, nemMoHCcTpaius npuHIMna KOMIUIEMEHTAPHOCTH a30TUCTBIX OCHOBAHMIA.
OO0pa31bl IPOTYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PacTEHUH U )KUBOTHBIX.
JlexapcTBa 1 mpenapaThl, H3rOTOBJICHHbBIE METOAAMU T€HHOW MH)KEHEPUU U OMOTEXHOJIOTHH.

1.13. Buonozuuecku akmugnble COeOUHEHUSA

®epMmenThl. [ToHaTue o pepmeHTax Kak 0 OMOJIOTHUECKUX KaTalIu3aTopax OEIKOBON MPUPO/IBI.
OCOOEHHOCTH CTPOEHUS U CBOMCTB B CPAaBHEHUU C HEOPTaHWYECKUMHU KaTau3aTOPaMHU.
*Knaccudukanus pepmeHToB. OCOOEHHOCTH CTPOEHHSI U CBOMCTB (PEPMEHTOB: CEIEKTUBHOCTD U
3¢ (HeKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (PEPMEHTOB OT TemnepaTypsl v pH cpenbl.* 3Hauenue
(dbepMeHTOB B OMOJIOTHH U TPUMEHEHHE B TPOMBIIIIIEHHOCTH.
Buramunsl. [lonsarue o Butamunax. Ux kinaccudukanus u odoznauenue. Hopma norpedienus
BUTaMHHOB. BogopacTBopumslie (Ha mpumepe ButamuHoB C, rpyninsl B u P) u sxupopactBoprmMblie
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(na mpumepe ButamMuHOB A, D 1 E). ABUTaMMHO3bI, TMIIEPBUTAMHUHO3bI U TMIIOBUTAMUHO3BI, UX
npopUIIaKTUKA.

T'opmonsl. [ToHsTHE O TOPMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX, BHITOIHSIOMINX
SHAOKPUHHYIO PETYISILHIO )KU3HEIeATeIbHOCTH oprann3mMoB. Knaccudukanus

TOPMOHOB: CTEPOU/IbI, IPOU3BOIHBIE AMUHOKHUCIIOT, MTOJIUIENTUIHbIC U OEJIKOBBIE TOPMOHBI.
OTtnenbHbIE IPEACTABUTENN: 3CTPATNOIL, TECTOCTEPOH, UHCYJIUH, aJIpEHAJIUH.

JlekapcrBa. [lonarue o ekapcTBax Kak XUMHUOTEPANEBTUYECKUX Mpenaparax. KpaTkue
HCTOPUYECKHE CBEJICHUSI O BOSHUKHOBEHUHU U Pa3BUTHH XUMHUOTEpanuu. [ pyIibl 1eKapCTB:
cynabhaMuabl (CTPENTONNT), AHTUOMOTHKY (ICHUIIUIUIVH ), aHTUTTUPETUKH (ACTTUPUH),
aHAJIbIETUKU (aHAJIbIMH). MexaHu3M JelCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaTos,
CTPOEHHME MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB HA OCHOBE aHAJIN3a XMMHUYECKOI'O CTPOEHHUSI.
AHTHOMOTHUKY, UX KJIaCCU(pUKAIUS IO CTPOSHUIO, TUITY U CIIEKTPY JeiicTBuUs. bezonacHbie
CHOCOOBI MPUMEHEHUS, JIEKAPCTBEHHBIE (POPMBI.
Hemoncmpayuu

CpaBuenue ckopoctu paznoxenus H2Oz o aelictBueM dpepMeHTa Kataiaa3bl U HEOPTaHUUECKUX
karanmzaTopoB: KI, FeCls, MnO..

OO0pa31ibl BATAMUHHBIX [IPETIapaToOB.

[TonuBuTaMHUHBI.

Crnaiinpbl pororpaduil )KUBOTHBIX C pa3IUYHBIMU (JOpPMaMU ABUTAMUHO30B.

Craiigsl ¢ n300pakeHnEM CTPYKTYPHBIX (hOpMYIT 3CcTpaaroia, TECTOCTEpOHA, aAPEHAIHA.
B3anmopeiictBue aapenanuna ¢ pacteopom FeCls.

Cnaiinel ¢ popmynamu amua cyiab(GaHUIOBOM KUCIOTHI, AUTUAPOPOIUEBON U  TUAPODOINEBOI
KHCIIOT, OCH3WINEHUIIWIUTNHA, TETPALIMKIINHA, aCIUPHHA.

IIpakTuyeckas padora Ne 12: «OOGHapyxeHre BUTAaMUHA A B MIOJCOTHEYHOM Macle.

Ob6napy>xenue ButamuHa C B s50JJOY4HOM COKE.

2. OBIIAS U HEOPTAHUYECKASA XUMUS
2.1. Xumusa — nayka o eeujecmeax

CocraB BemecTBa. Xumuueckue »dieMeHTH. CrHocoObl CyIIECTBOBAHUS XHUMHUYECKUX
9JIEMEHTOB: aTOMBI, TIPOCThIE W CIIOKHBIC BEIIeCTBA. BelmiecTBa MOCTOSHHOTO U TEPEMEHHOTO
cocTaBa. 3aKOH MOCTOSIHCTBA COCTaBa BEHIECTB. BellecTBa MOJEKYISIPHOTO M HEMOJIEKYISPHOTO
CTPOCHHUS.

HN3mepenue BemecTBa. Macca aTOMOB M MOJIEKYJl. ATOMHAasi €IMHULIA MacChl. OTHOCUTENbHBIE
aTOMHasi U MOJIEKyJsipHass Macchl. KoimuecTBO BemiecTBa M €AMHUIIBI €r0 M3MEPEHUsS: MOJb,
MMOJIb, KMOJIb. Yucno ABoraapo. MossipHast Macca.

*ArperaTHble COCTOSIHUSI BelIeCTBA: TBEpIOe (KPUCTALIMYECKOE U aMOp(HOE), KHUIKOE U
razoo0passoe. *
3akoH ABoragpo W ero cieacTBus. MOJSpHBIA 00BEM BEIIECTB B Ta3000pa3HOM COCTOSIHUH.
OObennHeHHbIH ra3oBbIil 3aK0H U ypaBHeHHe MeneneeBa—Knaneiipona.

*CMmecu BeulecTB. Paznuuuga Mexay cMecsIMH M XMMHUYECKUMH COEIMHEHUsIMU. MaccoBasg u
00BbeMHAas IO KOMIIOHEHTOB CMECH. *

*N3yueHne MeTo10B OYMCTKHU BeIIecTBa (MepeKprucTauM3anis, GuiIbTpoBaHue»™*
Hemoncmpayuu
OMBITHL, WJUTFOCTPUPYIOIITHE 3aKOH COXPAaHEHHS MacChl. HeKoTophie BemecTBa B KOJIMUECTBE 1 MOJTh.
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HaGop mozneneit aroMoB 1 MoJieKyJl. Mozienb MOJIIPHOTO 0ObeMa ra3os.
IIpakTnueckas padora Nel3: «Pemienue pacyeTHbIX 3a/1a4 110 ONPEAETICHUIO COCTaBa U
KOJINYECTBA BEILECTBAY.

2.2. Cmpoenue amoma

ATOM - cJ10:KHAsA yacTuna. J[okazareabcTBa CIOKHOCTH CTPOEHUS aTOMa: KaTOAHbIE U
peHTreHOBCKHUE JIydd, (oTodh(HEKT, paiuoaKTUBHOCTD, dJIeKTposn3. [[manerapHast Moiens aToMa
3.Pesepdopna. Ctpoenne aroma o H.bopy. CoBpemeHHbIe NpeCTaBlIEHUs O CTPOCHUHU aTOMa.
KopnyckyssipHO-BOJIHOBOM IyaJIu3M 4aCTHUL MUKPOMUPA.

CocTaB aTOMHOIO saApa — HYKJIOHBI: TPOTOHBI M HEUTPOHBL. M30TOmBI W HYKIUABIL.
Y CcTOWUHUBOCTH SALIED.

DJIeKTPOHHAsT 000J104Ka aToMoB. [loHsATHE 00 3JIEKTPOHHON OPOUTATU U DIIEKTPOHHOM
obmake. KBaHTOBBIE umcnia: TJIaBHOE, oOpOuTasbHOE (MOOOYHOE), MArHUTHOE U CIIMHOBOE.
Pacnipenienienrie  37M€KTPOHOB IO HSHEPreTHUECKUM YPOBHSAM, MOAYPOBHSIM U OpOUTAIAM B
COOTBETCTBUHU C MPHUHIMIIOM HaWMMEHbIIEH sHepruu, npuHiunom I[laynu u mnpaBunom ['yHna.
DNEeKTPOHHBIE KOH(UTYpAIIH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

BaneHTHblE BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.
DJeKTpoHHAs KiacCu(UKAIHS XUMHUYECKUAX JIEMEHTOB: S-, P-, d-, f-31eMeHThI.

IIpakTuyeckas padora Nel4: «CocraBiieHrue JIEKTPOHHBIX U Tpadudeckux (Gopmyrn aTomMoB,
oTpesieNieHUE CTENeHEeH OKUCICHUS».

2.3. Ilepuoouueckuit 3axon u Ilepuoduueckas cucmema Xumuueckux 3J1eMeHm 08
. HU. Menoeneesa

*OrkpbiTue Ilepuoamueckoro 3akoHa. Ilpeanoceuiku: HakomjieHHE (PaKTOJIOTHYECKOTO
matepuana, pabotel mpenmectBeHHukoB (M.B. [leGepeitnepa, A.D. Illankyprya, J[[x.A.
Heronenaca, JL.IO. Meiiepa), cbe3nq xumukoB B Kapicpys, nuuHocTtHble KauectBa JI.U.
Menneneea. Otkpsitue [I.11. MenneneessiM Ilepuoanueckoro 3akoHa. ™

Ilepuonnuecknii 3akoH M cTrpoeHue aroma. M3orombl. CoBpeMEHHOE MOHATHE XHUMHUYECKOTO
anementa. CoBpeMeHHas (opmynupoBka [lepuoanyeckoro 3akona. [lepuonndeckas cucrema u
ctpoeHre aroma. DU3MYECKHH CMBICH IOPSAKOBOIO HOMEpPA 3JIEMEHTOB, HOMEpPOB TPYyNIbl U
nepuoga. Ilepuonnueckoe N3MEHEHUE CBOMCTB 3JIEMEHTOB: Pajuyca aTOMa; SHEPTUU MOHU3ALUY;
ANEKTPOOTPHULATENbHOCTU. [IpUUMHBI M3MEHEHHS METaNIMYeCKUX M HEMETAIJIMYECKHX CBOWCTB
3JIEMEHTOB B TpyINax M IMepuojiax, B TOM 4Hciae OONBIIMX M CBEpXOOJbIIUX. 3HAaUEHUE
[Iepnonnueckoro 3akona u Ilepuonnueckon cuctemMbl XUMHUYECKUX 3i1eMeHTOB J[.M. MeHneneeBa
JUISl pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKON KApTUHBI MUpA.

demoncTpauuu. Pasnuunsie BapuanTbl Tabnuubl I[lepuogudeckoil CUCTEMBl XHUMHYECKUX
anemenToB J[.. Menaeneena.

2.4. Cmpoenue eewgecmea

IlonsiTHe © XMMHUECKOl cBsI3M. TUIBI XUMHUUYECKMX CBS3€M: KOBaJCeHTHAs, HWOHHafi,
METAJUINYECKasl U BOJIOPOAHAS.

KoBasienTHasi xuMunueckasi cBs3b. J[Ba MexaHu3ma oOpa3oBaHUS ATOW CBSA3M: OOMEHHBIH U
JIOHOPHO-aKIENTOpHbIA. OCHOBHBIE MMapaMETPhl TOTO THIA CBS3M: IJMHA, IPOYHOCTb, YTOJI CBS3H
WJIM BAJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJEHTHOW CBSI3U: HACBIIIEHHOCTh, NOJAPU3YEMOCTh
U TPOYHOCTh. DIEKTPOOTPUIATENLHOCTh W KiaccU(UKAIMS KOBAJEHTHBIX CBSI3€d IO ITOMY
MpU3HAKY: TOJSpHAs M HENOJISIpHAs KOBAJICHTHBIE CBA3U. [lONSIPHOCTH CBSI3M M MOJSPHOCTH
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MOJIEKYJIbl.  KpaTHOCTh KOBA@JICHTHBIX CBS3€H W KiIacCHPUKAIMSA WX IO ITOMY IPU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOWHBIE, IOJTYTOPHBIE.

*TuUnbel  KPUCTAUIMUECKMX PEHICTOK Y BEIIECTB C JTHM THUIIOM CBS3U: aTOMHBIC H
MOJIeKYJIsIpHbIe. DU3NYECKUE CBOMCTBA BEUIECTB C STUMU KPUCTAJUIMYECKUMU PEIIETKAMU. *

HNonnas xumMuveckasi CBA3b, Kak KpallHUH clly4all KOBAJICHTHOM MOJSIPHON  CBA3M MexaHu3m
o0Opa3oBaHusl MOHHOH CBsi3U. VIOHHBIE KPUCTAIUTMUECKUE PEIICTKH M CBOWMCTBA BEIICCTB C TAKUMH
KpUCTaJUIaMHU.

Mertainyeckasi XuMH4YecKasi CBsI3b, KaK 0COOBIN THIT XHMHUYECKOH CBS3H, CYIIECTBYIOIINUN B
MeTaulaXx M cIuiaBaXx. Ee oTiIWuYmMsa M CXOJCTBO C KOBAJCHTHOM M HMOHHOHN cBs3saMHu. CBolicTBa
METaJUIMYECKOM CBs3U. MeTalTnyeckue KPpUCTANTMYECKUE PEIIETKA U CBOMCTBA BEILIECTB C TAKUMHU
KpUCTaJIaMHU.

Boaopoanas xumu4eckasi ¢Bsi3b. MexaHu3m oOpa3oBaHus Takoil cBs3u. Ee kiaccudukanms:
MEKMOJICKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAs BOAOPOIHBIE CBSI3U. MOJIEKYJISIPHBIE KPUCTAININYECKUE
pelIeTKH JJIsd 3TOro Tuma CBsi3h. PU3NMYECKHE CBOWCTBA BEUIECTB C BOJOPOAHOM CBS3BIO.
buonornueckas posib BOJIOPOIHBIX CBSI3€H B OPraHU3AIUU CTPYKTYP OHOIIOIMMEDPOB.

*Kommiekcooopa3oBanue. [loHsTHe O KOMIUIEKCHBIX coeAuHEeHUsX. KoopauHanuoHHOE
YHCIIO KOMIUIEKCooOpa3oBarens. BHyTpeHHsas u BHemHsAs cdepa KomiuiekcoB. Homenknatypa
KOMINIEKCHBIX COeAUHEHUN. X 3HaueHne. *

JdemoncTpanuu. Mojaenu MOJNEKYJ pa3IMyHOM apXUTeKTypbl.  Mojaenn KpUCTAIUIMYECKUX
PELIETOK Pa3InYHOTO THUIIA.
IpakTuyeckas padora Nel5: « KauectBenHsle peakimu Ha noHbl Fe?" n Fedy.

2.5. HHoaumeput

Heoprannveckue nmosmmmepsl. [lonmMepsl — IpocThie BELECTBA C ATOMHOW KPUCTAJLIMYECKON
PEIIETKOW: aIOTPONHBIE BUIOM3MEHEHHUs yriepoaa (anmMmas, rpadur, KapOuH, QymiepeH —
B3aMMOCBSI3b THOpUAM3AMN OpOWTANIEH Yy aTOMOB yrjiepoja C MPOCTPAHCTBEHHBIM CTPOCHHEM
IJIOTPOTIHBIX MOAM(UKAIMIT); CEeJeH M Teyp LEenoyeyHoro ctpoeHus. Ilonumepsl — CloXHBIE
BEIIECTBA C aTOMHOM KPUCTAJUIMYECKON PELIeTKOM: KBapll, KpeMHE3eM (JIMOKCHJIHbIE COECAMHEHUS
KPEMHHUS), KOPYH/I (OKCH aJTFOMHHUSA) U aTFOMOCHIIMKATHI (TI0JIEBBIE HINATHI, CI0AA, KAOJIUH).

*MuHepansl U ropuele mopoabl. Cepa muiacTuueckas. MuHepandbHOE BOJOKHO — acOecT.
3HaueHue HEOPraHM4YEeCKUX MPHUPOJHBIX MOJUMEPOB B (HOPMUPOBAHMM OJHOM M3 T€OJIOIMUECKUX
o0osiouek 3emiu — Iurocepsl.™

Opranuyeckue noauMepsl. CriocoObl MX MOMYYEHHS: PEaKUUH MOJMMEPH3alMU M PEeaKLuu
MOJINKOHAEHCAUU. CTpPYKTYphl INOJMMEPOB: JIMHEWHBIE, PA3BETBIECHHBIE M IPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TOJIMMEPOB: BYJIKAHMU3ALUSA KaydyKoB, ayOjeHHe O€NKOB, OTBEpXKIEHHUE
MOJINKOH/ICHCAIIMOHHBIX MTOJIHMEPOB.

*Knaccugukanys noJuMepoB Mo pa3INdHbIM pU3HaKaMm. *

Hemoncrpaumnu. Kosmekiuu miactMace, KaydyykOB, BOJIOKOH, MHUHEPAJIOB M TOPHBIX IOPOJ.
MunepanbHOE BOJIOKHO — acOecT U u3aenus u3 Hero. Mozaenu monekyn 6enkos, [JHK, PHK.

IIpakTnueckas padora Nel6: «Pemienne s3kcrieprMeHTaIbHbBIX 3a/1a4 Ha UACHTU(PHUKALIUIO
IJIACTMACC, BOJIOKOH (pacTBOPUMOCTb, 3IEKTPOIIPOBOUMOCTb, FOPIOYECTh, OTHOLIEHHE K
pacTBOpaM KUCJIOT, MIEIOYEH U OKUCTUTEIICH )».

2.6. /lucnepcuvte cucmemol

IlonsaTHe 0 AucnepcHbIXx cucremax. Kimaccudukanus JUCHEPCHBIX CHCTEM B 3aBUCHUMOCTH OT
arperaTHOTO COCTOSIHUSI TUCIIEPCHOHHOM Cpelbl M TUCHEpPCHOM (a3bl, a Takke M0 pa3Mepy HX
yactull. ['pyboaucrnepcHble CHUCTEMBI: SMYJIbCHUM M CYCNEH3MH. TOHKOIMCIEpPCHBIE CHCTEMBI:
KOJUIOM/IHbIE (30JIM M TeJIi) U UCTUHHBIE (MOJIEKYJISpHBIE, MOJIEKYJISIPHO-UOHHBIE U WOHHBIE).
OS¢ dext Tunnans. Koarynsuus B KOJUIOUAHBIX pacTBopax. CHHEpE3HC B TelsX.
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3HavyeHUe TUCTIEPCHBIX CUCTEM B JKUBOM M HEKUBOUM MPUPOJIE U MPAKTUUYECKOUN KU3HU YEJIOBEKA.
OMyJIbCHUH W CYCIIEH3MM B CTPOUTENbCTBE, MULIEBOM M MEIUIMHCKOW IPOMBIIIJIEHHOCTH,
KOCMETHKE.

*BHONOrNYeCcKre, METUIIMHCKAE U TEXHOJOTHYECKUE 30JI. 3HAUCHUE Telel B OpraHu3aIuy KUBOH
Matepuu. buonornueckue, nuieBbie, METUIIMHCKUE, KocMeThyeckue renu. Cunepesuc kak (pakTop,
ONPEACIAIONMI CPOK TOJHOCTH MPOAYKIMM Ha OCHOBE reineid. CBepThIBAaHME KpOBU Kak
OMOJIOTMYECKH CHHEPE3HC, ero 3HayeHue. *

JdeMoHcTpanuu. Buabl IMCIEPCHBIX CUCTEM M MX XapakTepHble Npu3Haku. lIpoxoxkneHue myya
CBETa 4Yepe3 KOJUIOUIHBIC U UCTUHHBIE pacTBOphI (3 dext Tunmams).

2.7. Xumuueckue peaxuyuu

Knaccupukanuss XuMHYECKMX peakluili B OPraHUYeCKOd M  HEOPraHM4YecKOH XMMUM.
[TonsTEe 0 XMMUYECKOM peakuuu. Peakuuu, uaymme ¢ U3MEHEHUEM COCTaBA BEUIECTB: MO YHUCIY U
XapakTepy pearupyrommx U oO0pa3yoluXcs BellecTB (pa3iioKeHHUs, COSAMHEHHUS, 3aMellleHus,
oOMeHa); TI0 M3MEHEHHIO CTETICHEH OKHCIICHUS AJIEMEHTOB (OKHCIIUTEIHbHO-BOCCTAHOBUTEIIBHBIC U
HE OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIE pEaKIMH); MO TemaoBoMy dbdekty (3k30- ¢
HAOTEpMHYECKHE); To (a3e (roMo- W TeTEepOreHHbIC); IO HAIpaBJICHHUIO (OOpaTUMbIC U
HeoOpaTUMbIe); 1O HCIIOJIb30BAHUIO KaTanu3aropa (KaTaJuTHYeCKHEe M HEKaTaMTUYECKHE); I10
MeXaHu3My (paJuKaibHbIe, MOJICKYJIIPHBIE U HOHHBIE).

BeposiTHOCTH NpOTeKaHMS XMMHYECKHX peakuuil. BHyTpeHHss1 SHeprusi, SHTAJIbIIUA.
TennoBoii 3 ekt xumuueckux peakiuil. Tepmoxumuueckue ypaBHeHus. CTaHAapTHas! SHTAIbIUS
peaknuii 1 obpa3oBanus BemiecTB. 3akoH I'. M. I'ecca m ero ciaeactBus. DuTpornus. TermoBoi
3 (HeKT XUMUYECKHUX peakiuid. TepMOXUMHUYECKUE YPaBHCHHUS.

Ckopocts xumuuyeckux peaknuii. Ilonstue o ckopoctu peakuuii. CKOpocTb Tomo- U
TeTEPOreHHOM peakIui. DHEPTUs aKTUBALIUH.
@akTophl, BIMAIOIIME HAa CKOPOCTh XMMHYECKON peakuuu. [Ipupona pearupyrommx BeIECTB.
Temneparypa (3axoH Bant-I'opda). Konuentpaumsa. Kartanmszaropsl M Katanu3: Tromo- H
TFEeTEPOTeHHBIN, UX MEXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPTAaHUYECKUMHU KaTaJIU3aTOPaMHU.
3aBUCHUMOCTH CKOPOCTH PEAKIINI OT MMOBEPXHOCTH COMPUKOCHOBEHUS PEArMPYIOIIUX BEIIECTB.
O0paTtumMocTh XMMHMYECKHX peaknuii. Xumuuyeckoe paBHoBecue. [loHsTHE 0 XMMHYECKOM
paBHOBecHH. PaBHOBECHBIE KOHIEHTpAUHH. [[MHAMUYHOCTE XMMUYECKOTO paBHOBeCHs. DaAKTOPBHI,
BIUSIIONIME HA CMEIICHHE pPAaBHOBECHUS: KOHIIEHTpAlMs, JaBlieHUE, TemmepaTypa (mpunHium Jle
[Tarenke).

JemoncTpanuu. Peakiuy, uaymme ¢ o0pa3oBaHHEM 0CaJIKa, ra3a M BOJIbl; CBOICTBAa METAJIIOB,
OKHCJIEHUE aJIbJIerH/1a B KUCJIOTY U COUPTa B albJierul. Peakiiuu ropeHus, 3aMenieHus,
COeIMHEHUs], 0OMEeHa; peakIy YHI0TEPMHUUYECKIE Ha PUMEPE PEaKIK Pa3IoKeHusI.
B3anMozeicTBre IUHKA C pacTBOpPaMU COJITHON M CEPHOW KUCIJIOT IIPU Pa3HbIX TeEMIEparypax,
Pa3HBIX KOHLEHTPALUAX COJITHON KUCIIOTBI; pa3okKEeHHE IEPOKCHIAa KUCI0pOoIa
¢ momoIksto okcuaa maprania (IV), karamgasbsl CBIpOTO Msica U CHIPOTO KapToders.
3aBHCUMOCTh CTENIEHH JIEKTPOIUTUYECKON TUCCOIUAIIMN YKCYCHOM KUCIOTHI OT pa30aBiIeHHUs.
IIpakTnueckas padora Nel7: «Peakiuu, uaymume ¢ 00pa3oBaHUEM 0CaKa, T'a3a U BOABDY

2.8. Pacmeopul

ITonsaitue o pacrBopax. ®Pu3MKO-XMMHUYECKas NPUPOJA PACTBOPEHUS M  PacTBOPOB.
B3aumopeiicTBue pacTBOpUTENS U PacTBOPEHHOro BemlecTBa. PacTBopuMocTs BemiecTB. CriocoObl
BBIPQ)KEHUSI KOHLEHTPAIMM PACTBOPOB: MAcCOBasi J0JIA PACTBOPEHHOIO BelIECTBa (IPOIIEHTHAs),
MOJIIpHasl.

Teopust 3JIEKTPOTUTHYECKOH qUccOnManuu. MexaHu3M AUCCOLMAlMY BELECTB C pa3IUYHbBIMU
TUIIAMU XUMUYECKUX CBSI3EH.
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*Bkian pycCKHX Y4YEHBIX B Pa3BUTHE INPEACTABICHUM OO0 3JIEKTPOIUTUYECKOM AMCCOLMALMH.
OCHOBHBIE TOJIOKEHUS TEOPUH IEKTPOIUTHUECKON AUCCOLUAIIH. *
CreneHp 3JEKTPOJUTHYECKON aucconranuu U (pakropbl ee 3aBUCUMOCTH. CHIIBHBIE U CpellHUE
anekTposnutThl. Jlucconmauus BoAbl. Bonxopoanslii mokasarens. Cpena BOJHBIX pacTBOPOB
JIEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PACTBOpaX 3JIEKTPOJIUTOB.

I'uaposn3 kak oOMeHHBIN nporecc. HeoOpaTuMelii ruIpoIn3 OpraHMueCKUX U HEOPraHMYECKUX
COCUHEHMH U €ro 3HaYCHHE B IPAKTUYECKON ACSITEIbHOCTH YEJIOBEKA.

OO6partumslii rugponus coneid. CtyneHvatsiid Tuaponus. [lpakTuueckoe mpuMeHEHHE THIPOIN3A.

I'maponu3 opraHnyeckux BelecTB (OeNIKOB, )KUPOB, YIIIEBOAOB, MONUHYKIE0TU0B, AT®) u ero
Ouosiornyeckoe U mpakTuyeckoe 3HaueHne. OmMpuieHue XupoB. Peakuus srepuduxanuu.
Hemoncmpayuu
CpaBHEHHE 3JEKTPOIIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB. CMEIlIEHUE paBHOBECHS IUCCOLIMALIMN
cy1adbIX KUCIOT. IHAMKATOPBl M M3MEHEHUE UX OKPAcKH B pa3HbIX cpenax. ['maponns kapOoHAToB,
Cynb(aToB U CHIIMKATOB LIETOYHBIX METAJUIOB; HUTpaToB cBuHLA (II) mim nunkKa, Xmopuna
aMMOHHS.

IIpakTuyeckas padora Nel8: «IIpurorosienue pacTBOPOB PA3IUYHBIX BUAOB KOHLIEHTPALIUN.
IpaxkTnyeckas padora Nel9: «['uaposnu3 coseil pa3IuyHOTO TUTIAY.

2.9. OxucnumensvHo-60CCMAHOBUMEILHBIE peakuuu. 3ﬂel<mpoxumuqea<ue npoueccslt

OKHCIMTE/IbHO-BOCCTAHOBUTE/IbHbIe peakuuu. CreneHb okucieHus. BoccranoBurenu u
okuciurenu. OKucIeHME M BOCCTaHOBIEHHE. BakHeilline OKHCIUTENIM U BOCCTAHOBUTEIH.
BoccranoButenpHble  CBOMCTBA  METAWJIOB — HOPOCTHIX  BemlecTB. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBAa HEMETAJNIOB — IPOCTBIX BelecTB. BoccTaHOBUTENbHBIE CBOWCTBA
BEIECTB, OOpa30BaHHBIX »JJIEMEHTaMHU B HU3MIEH (OTPULATENBHON) CTEMEHU OKHUCIICHUS.
OKuCIUTENbHBIE CBOMCTBA BEIIECTB, OOPa30BAaHHBIX HJIEMEHTAMHU B BBICIIEH (ITOJIOKUTEIHHOM)
cTerneHn okucieHus. OKHCIUTENbHbIE U BOCCTAHOBUTEIbHBIC CBOICTBA BEIIECTB, 00pa30BaHHBIX
AJIEMEHTAaMU B IPOMEXKYTOUHBIX CTETICHSIX OKHCICHUSI.

MeToapl  COCTaBIEHMS YPAaBHEHMM  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX peakuuid. Meron
ANEKTpOHHOro OanaHca. BiusHue cpenpl Ha NPOTEKaHUWE OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIX
ITPOLIECCOB.

XHMHYeCKHe HCTOYHUKHU TOKA. DJIEKTPOAHbIE TOTEHIIUAIIBI.

Psin craHAapTHBIX 3JEKTPOIHBIX MOTEHLIUAIOB (IEKTPOXUMHUYECKHH PsiJl HANPSHKEHUI METalIoB).

*["ampBaHUYECKHUE 3JIEMEHTHI M IPUHIUIBI UX PabOTHI. *

*JJIeKTPOJIN3 pacIUIaBOB M BOJHBIX PacTBOPOB 3JIEKTPONMTOB. lIpormecchl, mpoucxondmme Ha
KaTo/e M aHo/e. YpaBHEHUS 3JIEKTPOXMUMHUECKUX IPOLECCOB. DJIEKTPOIN3 BOJHBIX PAaCTBOPOB C
WHEPTHBIMHU DJIEKTPOAAMH. OJEKTPOIU3 BOJHBIX PacTBOPOB C PACTBOPUMBIMU DIIEKTPOJAMHU.
[IpakTHueckoe NpUMeHEHHUE EeKTPoIn3a. *

JemoHcTpanun. BoccraHoBieHHME AMXpoMaTa Kajlds JTWIOBBIM CHUPTOM. OKHCIUTENBHBIE
CBOMCTBAa a30THOM KHUCJIOTHL. OKHCIUTENbHbIE CBOICTBa AuUXpoMara kamus. BsaumopneiictBue
a30THOM KUCJOT ¢ MeJIbl0. OKUCIUTENBHBIE CBOMCTBA IEPMAHIaHaTa Kalusl B pa3JIUYHbIX CPEax.
IIpakTuyeckass padora Ne20: «CocraBiieHHE YpaBHEHMH OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii».

2.10. Knaccugpuxayusn sewgecme. Ilpocmole seugecmea

Kaaccndukannsa Heopranmveckux BemecTB. [IpocTeie u cnoxHble BemecTBa. OKCHIBI, X
kinaccupukanua. ['mapokcuasl  (OCHOBaHMS, KHUCIOPOJCOAEPXKALIUE KHUCIOTHI, aM(OTepHbIe
rugpokcuabl). Kucnotsl, ux knaccudukanus. OcHoBanus, ux kinaccudukanus. Conm cpemHue,
KHCITbI€, OCHOBHBIE U KOMIUIEKCHBIE.

Mertanasl. [lonoxenune meraioB B Ilepuoandeckoit cucremMe U OCOOCHHOCTH CTPOEHHUS UX
atoMmoB. [IpocTeie BemiecTBa — METaUIBl: CTPOEHHWE KPUCTAUIOB M METAJUIMYECKas XUMUYECKas
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cBsa3b. OOmue ¢GU3MYECKHE CBOMCTBA METANIOB M WX BOCCTAHOBHUTEIIbHBIC CBOMCTBA!
B3aUMOJICHCTBUE C HEMETAUIaMH (KUCJIOPOIOM, TaJIOT€HAMH, CEpOii, a30TOM, BOJIOPOJOM), BOJIOM,
KHCIIOTaMH, PAacTBOpAMHU COJIeH, OpPraHWYECKUMHU BeIIeCTBaMHU (CHUPTAMU, TajoreHaKaHaMU,
(dbeHomoM, KucjaoTaMu), co menodyamMu. OKCHIIBI U TUAPOKCUIBI METAJUIOB. 3aBUCUMOCTH CBOWCTB
3TUX COECJUHEHUW OT CTENEHEH OKHCJIEHUS METaUIOB. 3HAUEHHE METAJLUIOB B MPUPOJE U KU3HU
OpraHU3MOB.

Koppo3uss merasuioB. Ilonstue xoppo3un. XuMHUYECKas KOpPPO3MUsS. OJIEKTPOXUMHUYECKAs
Koppo3us. CriocoObl 3alUTH METAJIIOB OT KOPPO3HUH.

*OO0mue crnocodObI MOJIyYeHHsl MeTAIOB. MeTauibl B npupoge. MeTaulyprusi U €€ BHJIbL:
MUPO-, TUAPO- U SIEKTPOMETALTYPrus. DIEKTPOJIN3 PACINIABOB U PACTBOPOB COSTUHEHUN METAJIIIOB
U €ro MpakTUYecKoe 3HaueHue. *

Hemertamnsl. [TonoxeHne HEMETAUIOB B IEPUOAMYECKON CUCTEME, OCOOCHHOCTH CTPOCHUS HX
aTOMOB. DJIEKTPOOTPULIATEIIBHOCTb.

brnaropoansie ra3pl. DJIEKTPOHHOE CTPOEHHE ATOMOB OJIATOPOJHBIX T'a30B M OCOOEHHOCTH HX
XUMHUYECKUX U (PU3NUECKUX CBOMCTB.

Hewmerannsl — mpocTeie BemiecTBa. ATOMHOE€ W MOJIEKYJSPHOE HMX CTPOCHHE. AJUIOTPOTIHS.
XUMHYECKHE CBOMCTBA HeMeTauioB. OKHUCIUTENIbHBIE CBOWCTBA: B3aUMOJECHCTBUE C METajlaMH,
BOJIOPOJOM, MEHEE  JJICKTPOOTPUIATEIBHBIMA  HEMETa/UIaMH, HEKOTOPBIMU  CIIOKHBIMU
BellecTBaMu. BoccTaHOBUTENbHBIE CBOWMCTBA HEMETAIUIOB B PEAKIMAX C (PTOPOM, KUCIOPOAOM,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTESAMHU (A30THOM M CEpHOM KUCIOTaMH H JIp.).

Hdemoncrpanun. OOpasupl mpencTaBUTENEeld KJIacCOB  BeHIECTB. MOJENH KpUCTaIIMYECKUX
pemetok  MerayuioB. Komlekius METalIoB € pa3HbIMA  (PU3MYECKUMH  CBOWMCTBAMHU.
B3auMogeiicTBue uTHsI, HATPUS, MATHUS U JKEJle3a ¢ KUCIOPOAOM; HIEJIOYHBIX METAILIOB C BOJOM,
cnupTaMu, (pEeHOJIOM; IIMHKA C PAcTBOPAMU COJSHOM M CEpHOM KHUCJIOT; Keje3a C pacTBOPOM
MEJIHOTO KyIopoca. 3amuTa METauioB OT KOPPO3UHU: O0pas3lbl «HEPKABEEK», 3aIIUTHBIX
MOKPBITUH. MoJienu KpUCTANTMYECKUX PEIISTOK Hoja, ainMasa, rpadura.

IIpakTuyeckas padora Ne21: «B3zaumoaeiicTBue conieil ¢ MeTaiaMu»

2.11. Ocnosnpie Knaccel Heop2aHUYECKUX U OPAHUYECKUX COCOUHEHUTL

Bonoponnbie coennnenust Hemera/uioB. [lonydyeHne aMMuaka u XxjaopoBojopona . Puznueckue
cBoiicTBa. OTHOIIIEHNE K BOJIE: KMCJIIOTHO-OCHOBHBIE CBOMCTBA.

Oxcuabl M aHrmapuabl Kap0oHOBBIX KucaoT. HeconeoOpasyromue u coneoOpasyrolue
okcuabl. KucnotHele okcuipl, ux cBoiicTBa. OCHOBHBIE OKCHIBI, UX CBONCTBA. AMpoOTEpHbIE
OKCH/JIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCH/I0B METAJIJIOB OT CTEIIEHN OKUCJICHUS.

Kucnorsl oprannyeckne u Heopranmdeckue. KucioTsl B cBeTe T€OPUU  AJIEKTPOJIMTHUECKON
aucconnanuu. Kuciaotsl B cBere mpoTonuTuueckoil teopuu. Kiaccupukanus opraHMYecKuX MU
HEOpraHuuyeckux KuciaoT. OOmmMe CcBOWCTBa KHUCIOT: B3aUMOJCHCTBHE OpPraHMYECKUX U
HEOPraHMYeCKUX KUCIIOT C MeTaJUIaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCUIAMU M THIPOKCUAAMH,
C coyisiMHM, 00pa30oBaHUE CIOKHBIX 3PUPoB. OCOOEHHOCTH CBOWCTB KOHIIEHTPUPOBAHHOMN CEpHON U
A30THOU KHUCIIOT.

OcHoBanusi opraHnyeckue W  Heopranmuyeckue. OcHOBaHMSI B  CBETE€  TEOPUU
NMEKTPOIUTUYECKOW  nucconmanuu. OcCHOBaHMSI B CBETE€  IPOTOJUTUYECKOW  TEOPHUH.
Knaccugukanus opraHn4eckux 1 HEOPraHMUECKUX OCHOBAaHUM. XUMHUYECKUE CBOWCTBA ILeI04ed U
HEPaCTBOPUMBIX OCHOBaHMI. CBONCTBA OECKUCIOPOIHBIX OCHOBAaHUI: aMMHaKa M aMHHOB.

AM@oTepHbIe OpraHuyecKkHe W HeOpraHnyeckue coeluHeHusi. AMQOTEepHbIE OCHOBaHUS B
CBETE IMPOTOJUTHYECKON Teoprur. AMMOTEPHOCTh OKCUAOB U THUIPOKCHUOB NEPEXOTHBIX METAIJIOB!
B3aMMO/JIEICTBHUE C KMCIOTaMU U ILEJI0YaMH.

Conu. Kraccudukanus u XuUMHYECKHE CBOWCTBa cojeil. OCOOEHHOCTH CBOWMCTB COJEH
OpPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.
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I'enernyeckasi ¢BA3b MEXKIY KJIACCAMH OPraHMYeCKHX M HEOPraHMYECKHX COeJHHEHHH.
[loHsATHE O TEHETUYECKOW CBA3UM M TEHETHMYECKUX pPsAaX B HEOPIaHWYECKOW U OPraHUYECKOU
xumuH. ['eHeTHuyeckue psiibl U T€HETUYecKas CBSA3b B OPTaHUYECKOW XMMUHU. EIMHCTBO Mmpa
BEILECTB.

Hemoncmpauyuu

Konnexnuu KUCI0THBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB, IEMOHCTPAIIHS UX CBOMCTB.
B3aumMoneiicTBre KOHIIEHTPUPOBAHHBIX a30THOM U CEpHON KUCIIOT, a TaKKe pa30aBIeHHON a30THON
KHMCJIOTBI C MeJIbl0. B3anmoznencTBre pacTBOpa ruIpOKCUAA HATPUS C KUCIIOTHBIMU OKCUIAMU,
aM(pOTEepHBIMU THAPOKCUIAMH (THIPOKCUAOM LIMHKA). B3aumoaelicTBue aMmuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OCylLIECTBIIEHHUE TIEPEXOIOB:
Ca —» CaO — Caz(POs)2 —» Ca(OH):

P — P20s — H3POq4
Cu - CuO — CuSO4 — Cu(OH)2 -» CuO —» Cu
CoHs0H — CoHs — CoH4Br *

IIpakTuyeckas padora Ne22: «Ilonyyenue ammuaka, CO2, uX CBOMCTBa».

2.12. Xumus snemenmos

S-DIJIEMEHTBI.

*Bonopoa. JlBoiicTBeHHOEe ToNoXKeHUe Boaoponaa B Ilepmoamueckoit cucteme. WM3oTorb
Bojopoaa. Tsokenas Boma. OKHUCIMTENbHBIE U BOCCTAHOBUTEJBbHBIE CBOMCTBA BOJOpPOJA, €rO
IoJIy4ueHue U npuMeHeHue. Posb Bogopo/ia B )KMBOM U HEKUBOM npupoze.™

*Boga. Ponp Bombl Kak cpegooOpa3yroliero BEIIeCTBAa KIETKH. DKOJIOTUYECKUE aCTEeKThI
BOJIOIOJIb30BaHUS. *

duemeHThl |A-rpynmnsl. lenouynsie metamibl. OOmas xapakTepUCTUKa MIENIOYHBIX METAIJIOB
Ha OCHOBaHUM ToyIokeHHs B [lepuommueckoil cucreme anementoB .M. MeHneneeBa u CTpoeHUs
atoMoB. [lonydenue, ¢usmyeckre W XUMHUYECKHE CBOWCTBA IIEIOYHBIX MeTayioB. KaTHOHBI
HIEJIOYHBIX METAJIJIOB KaK BayKHEHWIas XuMUUYeckast opMa UX CYIIECTBOBAHUS, PETYJIATUBHAS POJIb
KaTUOHOB KallUsl W HaTpUs B JKUBOW KieTke. [IpuponHble CO€NMHEHMs] HATpUA U Kalus, HX
3HAYEHUE.

JuiemenThl |IA-rpynnel. O0mas xapakTepucTHKa MIETOYHO3EMENbHBIX METAJUIOB U MarHus Ha
ocHOBaHMM TosnokeHus B Ilepuonnueckoit cucreme snementoB .M. MenneneeBa u CTpoeHUs
aToMoB. Kanb1uii, ero nomyuenue, pu3ndeckue 1 XUMUIECKHE CBOMCTBA. BaxkHeiliue coeIMHeHMs
KaJIbIIMSl, MX 3HaUYCHUE U TpuMeHeHune. Kanbuuii B nmpupoe, ero 6uosiorndeckas poib.

p-OJEMEHTBL.

AunoMuHMI. XapakTepuUCTHKa AJIIOMUHMS Ha OCHOBaHUM IosoxeHus B [lepmoandeckoit
cucteme snemenToB JI.M1.MenzaeneeBa u ctpoerus atroma. [lonydenue, puznueckne U XUMUYECKUE
CBONCTBA aTIOMUHUS. BaxkHelme CoeAMHEHNS aTlOMUHUSA, UX CBOMCTBA, 3HAYEHUE Y IPUMEHEHHUE.
[IpupoauHble coenMHEHNS ATFOMUHUS.

JuemenTbl IVA-rpynnsl. Yriepon u kpemuuil. OOmiasi xapakTepucTHKa Ha OCHOBAHUU HX
MOJIOKEHUS B Ilepmommueckoin cucreme J[.M. MenneneeBa u crpoenus aroma. lIpocrtsie
BellecTBa, oOpa3oBaHHBIE STUMHU JJIEMEHTaMH. Yriepoig u ero amwioTponus. CBolicTBa
QIJIOTPOTNHBIX MOAM(HKAIMN yriiepoja, X 3HaYeHHe U npuMeHeHne. OKCHUIBI U THAPOKCHJIBI
yriepoja U KpPEeMHHS, UX XUMHUYecKHhe cBoMcTBa. COJM yrojJbHOW M KPEMHHUEBBIX KHUCIOT, MX
3HAYEHUE U IPUMEHEHHUE.

* CunMkaTHas TPOMBIIUIEHHOCTH [Ipupogo00pasyrormias posib yraepoa ajis >KHBOM U KPEMHUS
— 7Sl HE)KUBOU TIPUPOJIBL.*

*Tamorenbl. OOmas xapakTepUCTHKA TaJOT€HOB Ha OCHOBAaHWW WX TIOJOKCHHUS B
[Tepuonnueckont cucreme anemeHToB [[.M.MenzaeneeBa nu CTpoeHHs1 aTOMOB. [ aJIOr€HbI — IPOCTHIE
BEILIECTBA: CTPOCHHE MOJIEKYJ, XUMUYECKHE CBOMCTBA, MOJY4YEHUE M NpUMEHeHue. Baxneunmme
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COCMHEHMS] TaJIOTeHOB, HX CBOICTBa, 3HaYeHHE U MpHUMeHeHue. [aloreHbl B MpUpPOJE.
Bbuonoruyeckast poJib rajJoreHos.*

*Xajabkorenbl. OOmas XapaKTepUCTHKA XalbKOT€HOB Ha OCHOBAHUU HX TIOJIOKEHUS B
IIepuonnueckoir cucreme snementoB JI.MI. MenneneeBa um crpoeHuss aroMoB. XaJbKOTI'€HBI —
npocTeie BeuecTBa. Ayutotponus. CTpoeHHe MOJIEKYJ aJlJIOTPOITHBIX MOAU(UKAIINI U X CBOWCTBA.
[Tonmy4yenue u nMpuMEHEHHE KUCIOPOAA U Cepbl. XaJIbKOTEHBI B IPUPOJIE, UX OMOJIOTHYECKas poiib.*

JuiemeHThbl VA-rpynnsbl. O01as xapakTepuCTUKa JIEMEHTOB TOM IPYyMIbl HAa OCHOBAaHUU HMX
nonoxenuss B Ilepuogmueckoit cucreme siementroB JI.MI. MengneneeBa M CTpOEHUS aTOMOB.
CrtpoeHue MOJEKylbl a30Ta W aJIOTPONHbIX Moaupukamuii ¢ochopa, ux duznueckue u
XuMu4eckue cBoiicTBa. Bomopoansie coemuuenust snemeHToB VA-rpynmbel. Okcuzabl a3ora
dbocdopa, coorBercTByromue uM Kuciaotbl. Comu 3Tux Kuciaor. CBoHCTBa KHCIOPOIHBIX
coenuHeHUil azota u (ocdopa, ux 3HadeHHe U mpuMeHeHue. A3otr u ¢docdop B mpupone, ux
Ouosoruueckast poib.

d-DaeMeHThI.

OcoOeHHOCTH CTpOeHHsI aroMOB O-37eMeHTOB. Menb, IIMHK, XpOM, JKEJIe30, MapraHell Kak
MPOCTHIE BEIIECTBA, WX (PU3MUECKHME M XMMHYECKHE CBOMCTBAa. HaxokaeHue 3TUX METauIOB B
npupoje, Mx mnoiydeHue u 3HadeHue. CoeauHeHHs O-3JIEMEHTOB C Pa3IMYHBIMH CTCTICHAMHU
OKHUCJIEHUS. XapakTep OKCHJIOB U TUAPOKCUIOB 3THUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTENEHU
OKHCIICHUS MeTallja.

Jemoncmpayuu. Konnekuuu TMpOCThIX BELIECTB, OOpa30BaHHBIX JJIEMEHTAMHM Pa3JIMYHBIX
ANEKTPOHHBIX cemeiicTB. Komnmekuuu MuHEpansoB M TOPHBIX MOpoA.  XHMHYECKHE CBOWCTBA
BOJIOPOJIa, KKCIOpO/a, cephl, hocdopa, raoreHoB, yriepogaa U IPYTUX BEIIECTB.

IpakTuyeckas padora Ne23: «B3aumoaelicTBUe aTlOMUHMS C PACTBOPAMM KHUCIIOT U IIETOYEH.
OxpalvBaHue IIaMEHU KaTHOHAMMU LIEIOYHBIX U IIETIOYHO3EMENIbHBIX METATIIOBY.

IIpakTuyeckas padora Ne24: «[lonyueHue ruipoKkcuia aTlOMUHNS U UCCIIEJOBAHUE CBOMCTBY.

IIpakTnyeckas padora Ne25: «CBoiicTBa kKapOOHATOB U THAPOKAPOOHATOBY»

2.13. Xumus ¢ xncuznu oouiecmea

XuMus 1 NPOU3BOACTBO. XUMUYECKAs MPOMBIIUICHHOCTh U XUMUYECKHUE TEXHOJIOTHH.
ChlIpbe 111 XUMUYECKOM TPOMBIIIUIEHHOCTU. Bogia B XMMU4ECKO# MPOMBIIIIIEHHOCTH. DHEPTUsl 115
XUMHUYECKOTO MTPOU3BOCTBA. HayuHbIe MPUHIIUIIBI XUMHUYECKOTO MTPOU3BOCTBA. 3aluTa
OKpY’Karolllel cpeibl U OXpaHa TpyJa MpH XUMHUYECKOM NMPOU3BoicTBE. OCHOBHBIE CTAANHU
XUMHUYECKOTO MTpon3BoAcTBA. CpaBHEHME MPOU3BO/ICTBA aMMHAaKa U METaHOJIA.

Xumus B ceJIbCKOM X035cTBe. XUMH3alMs CEIbCKOr0 X0341CTBAa U €€ HAIPABIICHHUS.
Pactenuns u mouBa, NOYBEHHBIN MOMIOMIAOIIUN KOMIUIEKC. XHUMU3alUs )KUBOTHOBOICTBA
*¥Y nobpenus u ux kinaccudukaims. XuMHUECKHUe CPEeICTBA 3alIUThI pacTeHui. OTpUIlaTeNbHbIE
MOCJIEACTBHS IPUMEHEHUS IECTULIUOB U OoprOa ¢ HUMU. *

XHUMHS M IK0JIOTHSI. XUMUYECKOe 3arps3HEHHe OKpYyxKatoliei cpeabl. Oxpana ruapocdepsl OT
XUMHUYECKOTO 3arpsizHeHus. OXpaHa MOYBBI OT XMMHUYECKOT0 3arpsi3HeHus. OxpaHa atMocdepsl oT
XUMHUYECKOTO0 3arps3HeHust. OxpaHa (iaopsl U payHbl OT XUMUYECKOTO 3aTrPS3HEHUSL.
buorexHonorus u TeHHass HH)KEHEPUS.

*XuMUSs M NOBCeIHEBHAS )KM3Hb YeJIOBeKa. JlomamiHss anTteka. Moroliye U YuCTsIIIe
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMU HacEKOMBIMU. Cpe/icTBa TMYHON TUTHEHBI K KOCMETHKHU.
Xumust v ivia. MapKupoBKH YIIAKOBOK IMHIIEBBIX U THTHEHUYECKHUX MTPOIYKTOB U YMEHHUE MX
YUTaTh. DKOJOTHUS KUIHUIA. XUMUS ¥ TeHETHKA YeloBeka. ™
Hemoncmpayuu
Mopenu npou3BOACTBA CEPHOM KUCIOTHI M aMMHAaKa.

Konnexnust ynoOpeHuit 1 meCTUITUIOB.
OO0pa3ubl cpeAcTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX MPENapaTOB.
IIpakTuyeckas padora Ne26: «OnpenesieHUE OpraHMYECKUX BEMIECTB B JICKAPCTBEHHBIX
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npenapatax. MccrnenoBanus cocraBa cpeicTB OBITOBOM XUMHUI

TeMbl peepaToB (10KJIA/10B), MHAUBHAYAJIBHBIX IPOEKTOB

* bUOTEXHOIOTHs U TeHHasl HHXKeHepuss — TexHosiorun X XI Beka.

* HanoTexHOIOrMs KaK NPUOPUTETHOE HAIIPABIECHUE PA3BUTHS HAYKH U IIPOU3BOJICTBA
B Pocculickoint @enepanuu.

» CoBpeMeHHbIE METO/IbI 00€33apa’kKUBAHUS BOIBI.

* AJITOTpONIUSL METAJIOB.

* Xuznsb u gesrenpnocts . M.Menneneena.

* «[IeprogmueckoMy 3aKoHy Oy/ylee HE TPO3UT Pa3pPYIICHUEM. . .»

* Cunre3 114-ro snementa — TpuyMd pOCCUNUCKUX (PU3UKOB-SACPITUKOB.

* 130To01s1 Bogopoa.

* lcnonp30BaHue paInOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

* PeHTreHOBCKOE M3Ty4eHUE U €ro UCIIOJIb30BaHNE B TEXHUKE U METUIIUHE.

* [[11a3ma — 4yeTBepTOE COCTOSIHUE BELIECTBA.

» AMopdHBIE BelIecTBa B MIPUPOJIC, TEXHUKE, OBITY.

» OxXpaHa OKpYXarollen cpeibl OT XUMHUUECKOT0 3arps3HeHus. KoanuecTBeHHbIE XapaKTepUCTUKU
3arpsAA3HEHUS OKPYXKAIOLIEH CPEBI.

* [Ipumenenue TBepAOro u ra3oodpasznoro okcuna yriepona (IV).

* 3aimuTa 030HOBOT'O 3KpaHa OT XMMHUYECKOT'O 3arps3HEHMSL.

* ['pyboaucniepcHbie CUCTEMBI, UX KJIAcCHU(UKAIUS U UCIOIb30BaHUE B MPOJecCHOHAIBHON
NESITEIbHOCTH.

* KocmeTnueckue reinu.

* [IpumeHeHnE CYCIIEH3UM U AMYJIbCUN B CTPOUTEIILCTBE.

* MuHepalibl ¥ TOpHbIE IOPOJIbI KaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpyYT Hac. TUIBI pacTBOPOB.

* Bona kak peareHt u cpeia Il XMMUYECKOTO IIpoLecca.

* )Kusznb u gestenbHocTh C.AppeHuyca.

* Bkiiag 0TeUeCTBEHHBIX YUEHBIX B PA3BUTHE TEOPUU AJIEKTPOTUTUUECKON TUCCOLUALINH.
* YcTpaHeHHe )KECTKOCTH BOJIbI Ha MMPOMBIIIIICHHBIX TPEATNPUATUSIX.

 CepHasi KUCTIOTa — «XJIE0 XMMHUYECKOM MPOMBITIIIEHHOCTHY.

* Mcnionb30BaHNE MUHEPATIBHBIX KUCIOT HA MPEANPUITHIX PA3TUYHOTO TPODUIIS.

* OKCUJBI U COJIM KaK CTPOUTENIbHBIE MAaTEPUAIIBI.

* Hcropus rumca.

* [IoBapeHHast cOJIb KaK XUMHUYECKOE ChIPhHE.

* MHoronukuit KapOOHAT KAJIBIHS: B IPUPOJIE, B MPOMBIILIEHHOCTH, B OBITY.

* Peakmiu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTyansHoe MoiemupoBaHUE XUMHUYECKUX TTPOIECCOB.

* DJIEKTPOJIN3 PaCTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIlJIaBOB AIEKTPOJIUTOB.

* [IpakTyeckoe MpUMEHEHHE AIEKTPOIIn3a: padUHUPOBAHUE, TATHBAaHOIIJIACTHKA,
raJbBaHOCTETHUS.

* Vctopus morydeHust ¥ IPOU3BOACTBA ATFOMUHUS.

* DIIEKTPOIUTHIECKOE TIONyueHUE U padUHUPOBAHUE MEJIH.

* Xuznsb u gesrenpHOCTS . JI9BH.

* Posib MeTasioB B HCTOPUU YEJIOBEUECKOM MBUIIM3AIMU. VIcTOpust 0TeuecTBEHHOM
yepHOU MeTauryprui. COBpEMEHHOE METAJUTYPrU4eCKO€e MPOU3BOJICTBO.

* Mctopust 0Te4eCTBEHHOM 1IBETHOM METAJLTypruu. Pojib MeTaioB U CIJIaBOB B
Hay9HOTEXHUYECKOM TIporpecce.
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» Koppo3ust MeTaioB 1 criocoObl 3alIUTHI OT KOPPO3UH.

* lnepTHBIE 1M 0J1aropoHbIE ra3bl.

* Poxparomue coiam — rajoreHsl.

* McTropust LIBEACKON CITUYKH.

* Mcropusi BOSHUKHOBEHUS U Pa3BUTHUS OPTaHUYECKOW XUMUH.

* )Kuznb u gestensHocth A. M. bytieposa.

* Butanusm u ero kpax.

* Posib 0TE4ECTBEHHBIX YUEHBIX B CTAHOBJICHUM U PA3BUTUU MUPOBOW OPraHUYECKON
XUMHH.

» CoBpeMEHHbBIE IIPEJICTABICHUS O TEOPUH XUMUUECKOIO CTPOECHHUSI.

* DKOJIOTHYECKUE ACTIEKThI UCII0JIb30BaHUs YIJIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKTHI MEXKTYHAPOIHOTO COTPYAHUUECTBA 10 UCII0JIb30BAHUIO
YTIIE€BOJLOPOIHOTO CHIPBS.

* VicTopust OTKpBITHS U pa3padOTKU T'a30BbIX M HEPTIHBIX MECTOPOXKAeHH B Poccuiickoi
denepanuu.

* Xumusi yriaeBoJA0POIHOTO ChIPbS U MOsI Oyayias mpogeccusi.

* YIIIeBOAOPOJHOE TOILIMBO, €0 BUJIbl ¥ HA3HAYCHHUE.

* CUHTETUYECKUE KayuyyKU: UCTOPUS, MHOIO0Opa3ne U NepCreKTUBDI.

* Pe3suHOTEXHMUYECKOE MPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
* CBapo4HOE MPOU3BOJCTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.

* HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aUMOBBITOJIHOTO MEX/IYHAPOAHOTO COTPYJHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu conepkaHust 001e00pa3oBaTeNbHON y4eOHON NUCHUIIMHBI «XUMHS» B
npenenax ocBoenust OIIOII CIIO mo cmenmanbHoct 19.02.05  TexHomorus OpOIMIBHBIX
IIPOM3BOJICTB U BUHOJIEJINE MAaKCUMallbHas yyeOHasi Harpys3ka o0yJaroluxcs coctaBiseT — 289 yac,
B TOM uHciae aynutopHas (oOs3arenpHasi) yuyeOHas Harpy3ka oOydaroluXcs, BKIIOYast
IpaKkTUYecKHe 3aHATHs, - 192 yaca, BHeayAUTOpHAs caMocTosATeNbHas pabora oOydaronmxes - 82
yaca, KOHCYyJIbTaluu — 15 Jacos.
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TemaTn4yeckui miaan

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

BBenenne 2 2 -

1. Opraanyeckasi XUMHSI 88 64 24

1.1. Ilpeamer opranuueckoin

XuMUHU. Teopus CTpoCHHs

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. Apomarnyeckue 4 4 -

YIIIEBOIOPOIBI

1.6. ITpupogHbIE UCTOYHUKH 2 2 -

YTIICBOIOPOJIOB.

1.7. I'ugpokcunbHbIC 8 6 2

COCUHEHMUSI.

1.8.Asipnerunapl ¥ 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. AzoTocoaepaiue 2 2 -

TeTePOIMKINYECKHUE COSTUHEHUSI.

1.13. Bruomornuecku akTUBHBIE 6 4 2

COCAUHEHMSL.

2.001mas 1 HeOPraHMyecKas 102 74 28

XumMus

2.1. Xumust — HayKa o BeIllecTBaxX 6 4 2

2.2. Ctpoenue atoma 6 4 2

2.3. Ilepyonueckuii 3aKOH U 4 4 -

Ilepnonnueckas cucrema

XUMHYECKHUX deMeHTOB JI.1.

Menpaeneena

2.4. CtpoeHue BeniecTna 8 6 2

2.5 ITonumepsr. 6 4 2

2.6. JluciepcHbIE CUCTEMBI. 2 2 -

2.7. XMHYECKHE PEAKIIUU 8 6 2

2.8. PactBOpBL. 14 10 4

2.9.OKHCIIUTENHHO-BOCCTAH. 8 6 2

peakiuu. DINeKTPOXUMUYECKUE

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. XuMus 31€MEHTOB. 12 6 6
2.13.XumMus B )KU3HA 00IIECTBA. 4 2 2
JnddepennupoBanublii 3a4eT 2 2 -
UToro 192 140 52
KouncyabTanuu 15
BHeayauTopHasi caMoCTOsITEIbHAS 82
padora:
IIOATOTOBKA BBICTyHJICHI/Iﬁ 110 3aIaHHBIM (62)
TeMaMm, JOKJIaa0B, pedeparos, scce.
IToaroroBka MHAMBUAYAJIBHOTO MPOEKTA
C MCIOJIb30BaHUEM HH(POPMAITHOHHBIX (20)
TEXHOJOTHUH
BCEI'O 289

XapakTepuCcTHKAa BUIOB [IeATEJIbHOCTH 00yYAOIINXCSH

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, XUMUYECKUH 3JIEMEHT, aTOM, MOJICKYJIa, OTHOCUTEJIbHBIC
aTOMHasl U MOJIEKYJIIpHAsi MacChl, HOH, aJUIOTPOIINS, U30TOIBI, XUMHUECKas CBSI3b,
3EKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIICHUS, MOJIb, MOJIIPHAs
Macca, MOJSIPHBIH 00beM Ia3000pa3HbIX BEIIECTB, BEIIECTBA MOJICKYIISIPHOTO
HEMOJICKYJISIPHOTO CTPOCHHUSI, PACTBOPBI, HJICKTPOJIUT U HEAIICKTPOIIMT,
IEKTPOIUTHYECKAS AUCCOIMAIINS, OKHCIUTENb U BOCCTAHOBUTEIb, OKHCICHUE 1
BOCCTAaHOBJICHHUE, TEIUIOBOH A (PEKT peakunu, CKOPOCTh XUMUIECKON peaKin,
KaTaJli3, XUMHYECKOE PABHOBECHE, YIIIEPOIHBII CKeJeT, (YHKIMOHAIbHAS TPYIINA,
H30MEpHsi, TOMOJIOTHSI

OCHOBHBIE 3aKOHBI
XUMUH

DopmynupoBaHIe 3aKOHOB COXPAHECHHMS MacChl BEIIECTB M TOCTOSTHCTBA COCTaBa
BEIIIECTB.

YcTaHOBKA IPHUNHHO-CIIEICTBEHHOM CBA3HM MEX/Y COJEPKAHUEM dTHX 3aKOHOB U
HaMCaHUEM XUMHUYECKUX (hOpMYJI U ypaBHEHHUH.

YcTaHOBKA 3BONIOIIMOHHON CYITHOCTH MEHJICIIEEBCKOM U COBPEMEHHOI
hopmynupoBok nepuonndeckoro 3akoHa /. 1. MenneneeBa. O0bsicHeHHE
(hM3MIECKOT0 CMbICTIA CHMBOJIMKH NEPUOINIECKOI TaOIUITBI XUMHUYECKUX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JI€MEHTa, TIEPUOA, TPYIIIHI) H
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBSA3M MEKIY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMHU H3MEHEHHUSI CBOMCTB 3JICMEHTOB W 00Pa30BaHHBIX MMH
BEIIIECTB B IEPHOIAX U TPyIIax.

XapaKTepHuCTHKA 3JIEMEHTOB MAIIBIX W OOJIBIINX TIEPHOIOB TI0 UX TTOJIOKESHUIO B
[lepuoanueckoit cucreme 1. . Menneneena

OcHoBHbBIE TEOPUH XUMUH

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

XapakTepucTUKa BaXKHEHUIIINX TUTIOB XUMHUECKUX CBSI3€M U OTHOCUTEIILHOCTH
9TOM TUIIOJIOTHUH.

OO0BsICHEHHE 3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTAaBa U CTPOCHHSI
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
OpraHUYeCcKUX COSAUHEHHUN U XapaKTepUCTHKA B CBETE ATOW TEOPUU CBOUCTB
OCHOBHBIX KJIACCOB OPraHUYECKHX COCTUMHEHHUI

Ba:xHeililmue BemiecTrBa
M MaTepHUaJibl

XapaKTepHuCTHKa COCTaBa, CTPOCHHSI, CBOUCTB, ITOJYYCHHUS ¥ IPHUMCHCHHS
BaxHeHmMX MetayuioB (IA u II A rpymm, amoMuHES, KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Mpodwuiie u HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHUN.
XapakTepuCcTHKa COCTaBa, CTPOCHNUS, CBOICTB, MOTYYCHUS U TPUMEHEHNS
BakHeimux HemeramioB (VIII A, VITIA, VIA rpymm, a takxke azota u pocdopa,

25




yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHSI, CBOWCTB, IOJIyYSHHUS! U IPUMEHEHUS
BO)XHEHIINX KIACCOB YIJIEBOIOPO/IOB (AIKaHOB, IUKJIOAJIKAHOB, AJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYNMBIX B HAPOIHOXO3SHICTBEHHOM TIJIaHE
[IpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKa BaXKHEHIINX MIPEICTaBUTENEH APYTUX KI1acCOB
OPTaHUYIECKUX COCTUHEHHMI: METAHOJIA U 3TAHOJA, CI0KHBIX 3(PHUPOB, XKUPOB,
MBI, TBICTHAOB ((popManbIeTHAOB U alleTaIbIeTH A ), KETOHOB (alleToHa),
KapOOHOBBIX KHCIIOT (YKCYCHON KHCIIOTHI, AJISI €CTECTBEHHO-HAYIHOTO MPO(HIIL
MpeICTaBUTENCH IPYTUX KIAcCOB KUCIIOT), MOHOCAXapHIOB (TJIFOKO3BI),
JcaxapuioB (caxaposbl), MoJrcaxapuIoB (Kpaxmasa v HeNJI0I03bl), aHHIIHHA,
AMHHOKHCIIOT, OEJIKOB, HCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH, Kay4yKOB,
IacTMace

XuMH4ecKHii I3bIK
U CHMBOJIMKA

Hcnonp3oBanue B yueOHOM U MPpodhecCHOHATEHON ICATCIIEHOCTH XUMHYCCKIX
TEPMUHOB U CHIMBOJIUKH.

Ha3Banue n3y4eHHBIX BEIICCTB 110 TPHUBUAIBHOMN HIIH MEXKITyHAPO THON
HOMEHKJIATYpE M OTPaKCHHUE COCTaBa dTHX COSANHEHHH C IIOMOIIHI0O XHMUIECKUX
hopmy.

OTpakeHHe XUMHYECKIX TPOIIECCOB C IIOMOIIBI0 YPaBHECHHI XUMUIECKUX
peakuuit

XuMHUyecKHue peakuuu

OOBsIcCHEHNE CYITHOCTH XMMHYECKHX ITporneccoB. Knaccudukanms XuMHIecKnux
peakLui 110 pa3IMYHbIM IIPU3HAKAM: YHMCIIy U COCTaBY IIPOAYKTOB U PEAarcHTOB,
TeII0BOMY 3G GEeKTyY, HalpaBIcHHIO, (ha3e, HATUIHIO KaTalu3aTopa, N3MCHCHHUIO
CTETCHEl OKHMCIICHUsI QJIEMEHTOB, 00pa3yIoINX BEIleCTBA.

YcTaHOBKa MPU3HAKOB OOILET0 M Pa3IMYHOTO B THIIOJIOTHHU PEaKIUH A1
HEOPraHUYECKON U OPraHu4eCKOM XUMUU.

Kraccudummkaryst BemecTs 1 MPOIECCOB C TOUKH 3PCHUS OKHCIICHUSI -
BoccTaHOBIEeHUsI. COCTaBICHNE ypaBHEHUH Peaknii ¢ TOMOIIBIO METO/Ia
351eKTpoHHOTr0 Oananca. OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMHUYECKON
PEaKLH 1 MOJI0KEHHUS XUMHIECKOTO PABHOBECHS OT Pa3IMUHbBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInoiHeHHEe XUMHUYECKOTO IKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHH C MPABUIIAMHE
0€e301IaCHOCTH.
HaGumioienue, Gukcalys ¥ ONMCaHUE PE3YJIbTATOB MPOBEJIEHHOTO YKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[IpoBeneHue caMOCTOSATEIIFHOTO IOUCKA XUMIYECKOW HHPOPMALIUH C
WCIOJIb30BaHNEM PA3JIMYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX U3/IaHUH,
KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTA).

Hcnonb30BaHre KOMIBIOTEPHBIX TEXHOJIOTHHA st 00paO0TKH U Tiepeaun
XUMUYECKOI nH(OPMAIIMK U €€ TPESICTABJICHHI B Pa3 JUUHBIX (POopMax

Pacuerbl N0 XUMHUYECKUM
¢opmysiam 1 ypaBHEeHUAM

YcTaHoBKa 3aBUCHUMOCTH MEXIY KaUeCTBEHHON M KOJMYECTBEHHOH CTOpOHAMU
XUMHUUYECKUX 0OBEKTOB U MPOIECCOB.
Pelienne pacyeTHbIX 3a/iau 110 XUMUYECKUM (OpMYJIaM M YpaBHEHHSIM

IIpodunbHoe n
npogdeccHoOHAILHO
3HAYHUMOe
cofiepkaHue

OOBsACHEHNE XUMHUECKUX SBJICHUH, TPOUCXOIAIMNX B IPUPOE, OBITY U Ha
npousBojcTBe. OmpeeseHne BO3MOKHOCTEH MPOTEKAHUS XHMAIECKAX
MpPEeBPALICHUH B Pa3IMUHbIX YCIOBUSX.

Co0toieHre mpaBmil 9KOJIOIMYECKH TPAMOTHOTO TIOBEJICHHS B OKpY’KaroLel cpeje.
OneHka BIMSIHAS XUMUYECKOTO 3arpsi3HEHUS] OKPYKAIOLIEH cpejibl Ha OpraHu3M
YeJI0BEKa U IPYTUe KUBbIE OPTaHU3MBbI.

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

[TonroToBka pacTBOPOB 3aaHHOW KOHIIEHTPAIMH B OBITY M Ha IPOM3BOJICTBE.
KpuTndaeckas orieHka JOCTOBEPHOCTH XUMHUECKOH HHPOPMAIIH, TOCTYHAIONISH 13
Pa3HBIX HCTOYHHUKOB
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Y4eOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKOoe o0ecreyeHue
NMPOorpamMmel 0011e00pa30BaTEILHOM Y4eOHOH TUCIUTIIHHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPEOyeT HAMUYHS yIeOHOH Tab0paTOpH XHMUH,
ka0.Nel6/16a.

OCHAIIIEHHOCTh:

1) HOYTOYK, KOMIIBIOTED, MYJIbTHMEAUNHBIN TPOCKTOP, IKPaH, CTOJ KOMITBIOTEPHBIH,

NpUHTEP J1a3epHbIid, MDY, rpadonpoekTop, XuMUUYECKasi MUKpoJiadbopatopus, [udpoBoit
MUKPOCKOII, KOJUIEKIIUU, HAOOPHI peaKTUBOB, XUMHUYECKas TIOCY/Ia, JEMEHCTPAIIMOHHBII
XUMHUYECKHH CTOJI, Ka(bl, CTEH b, JUCTUIUISTOP U JPYyroe 000py10BaHUeE.

BOoo~NoOR~WNE

P OO ~NOOUOITRWN PP

PR R RPR R
~NoO ordhWDNE O

2) 3JCKTPOHHBIC PECYPChI JUCIUTUIAHBI
[Ipe3enTanmu:
3aKOHBI ¥ IOHATUS XUMUH.
Juccomuanus.
Yraepon.
Azot
A3oTtHag Kuciora
[IpousBoaCcTBO aMMHaKa
AJTIOMUHUI.
Keneso.
Kax npumMupuTh METAILTypruto ¢ PUPOI0it?
CnupTsl, GeHOIBI

. AJII)I[GFI/II[I)I, KE€TOHBI.

Kap6oHOBBIE KHCTOTHI.

. YIJ1eBobl.
. AMmuHokuciaoTel. benku.
. AMUHBL

16. Metaisbl.

17. KucinoTHble JOXIH.
18. Bnusinue staHona.

19. Ankorons.

20. YkcycHas KUCIoTa.
21. Tlonumepsl.

22. @epMEeHTBHI.

23. ButamuHbI.

24. 'OpMOHBL.

25. Bogna.

26. [Tonumeps! 1 BOJIOKHA
27. YKcycHas KHCI0Ta
28. XUMUS ITUIIH.

29. Yto MbI mbeM? (XUMHUS HATTUTKOB)
30. XumMus BOKpYT Hac.

DJIEeKTPOHHbIE YPOKHU H TeCThI (Ha INCKAX):

. Ctpoenue aToMOB

. THIbl XUMHYECKUX CBS3CH.

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

. Okcuapl HEMETaJI0B U METAJLIIOB.

. Kucnotsl, kinaccudukanus, 1uccoruanusi.
. CBolicTBa OCHOBAHUM.

. I'nmc.

. Okcupn kpemuus. Ctekio.
. Merauisl.

. COG,Z[I/IHGHI/ISI yriepoaa. M3BeCTHAKOBEIE Mnopoabl, 3HAYCHHUC.

. MCTaJ'IJ'ILI, pacinpoCTpaHCHUC, MMOJIYYCHUC, CBOICTBa.

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

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHUE.
. DTHIIEH — HEeNpeIeTbHbBIN YIIIeBOI0PO/I, cTpoeHue. CBOMCTRA.
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18. HonusTunen u apyrue MIACTUKM.

19. Auerunen u ero cpoiicTaa.

20. TIpupoaHbIe HCTOYHUKH YIIIEBOAOPOIOB.

21. Yrons. HedTb 1 ee cBoiicTpa.

22. Criuptel. MeTanon u stanoi. CBoiicTBa, 3HaUEHHE.
23. Kap6oHOBBIE KUCIIOTHI, 0COOEHHOCTH CBOKMCTB, JMCCOLUALIHSL.
24. Mbina ¥ IeTepreHThL.

25. Ddupsl, n0IyYEHNE, HEKOTOPhIE CBOKCTBA.

26. Xupsl, cTpoenue, cBOHCTBa

27. CtpyKTypsl GEIKOB.

28. Kpaxma.

29. Lenmomno3a.

30. YrneBompl. I'mokosa. ®pykro3a. CTpyKTYypsl GEIKOB.
31. Mynbtumenuitnas oOyyarorias nporpamm «1C: Penetutop. Xumus»,
YueOHbIe TaOIUIIBI
1. KommiekT Tabiui «OpraHudecKre BEIeCTBaY.
2. KoMmruiexT Ta0iuil 1o HEOpraHu4eCKol XUMUH.
3. KomrmuiekT ta0murn « XUMHUSA B CEIBCKOM XO3SICTBEY
Y4eOHO-MeToIMYecKOoe 00ecreYeHHe

1. Ilpumepnas mporpaMma y4eOHOM TUCITUTUIMHBI « XUMUSI»

2. MeToaudecKe yKa3aHusl 10 BBITOJIHCHUIO CAMOCTOSTEIIBHBIX PabOT 10 TUCITUTUIHHE
«XuMHus» 17151 00y4aroIUXCsl IEPBOTO Kypca.

3. Meroandeckue peKOMEHAAIMH 10 OPTaHU3aIllMd TIPOEKTHOM JEATEIbHOCTH B MPOIECCE
W3Y4YEHUS JUCUUIUIUHBI «XUMUS.
4. O6o0maronmii MPoeKT «XUMHSI H MbI». MEeTOANYECKHE PEKOMEHIAITUH 110

OpraHu3aly MPOEKTHOM JAESITENIbHOCTH B MPOLIECCE U3YUYEHUS TUCHUILITUHBI « XUMHUSI.

5. Meroanueckas pa3paboTKa ypoka — 3a04HOM 3KCKYPCUU IO XUMHUH «B Mupe MeTamion»
(o0o0maromui ypok).
6. Metoauueckas pazpaboTka Hrpsl —dcTadeThl 0 XUMUH «B Mmouckax YucToi BOABI».
7.Metoaudeckas pa3paboTKa JeJI0BOM Urpbl IO XUMUU «YUepHasi MeTaJlTyprusl.

CruiaBbl xene3ar.
8. Meroaunueckue pexomenaauu as npenoaasarenein CI1O «9komornyeckuii  acriekT Ha
YpOKax XUMHUU».
9.Metoauueckasi pa3paboTKa UTPhI C MCIIOIB30BAHUEM KOMITHIOTEpHOM mpe3eHTanuu «lIporre
MIPOCTOTOY.

10.Meroanueckue pekomeHaanuu «OpraHu3anus BHEKJIACCHON pabOThI O XUMHUM.
11.Metoanueckue peKOMEHIAIUU «DKOJIOTUYECKUI acTIeKT BHEKJIACCHOM pabOThI O XUMUNY.
11. Meroaunueckuit goknan «OpraHu3anus KOMIbIOTEPHON MOJAECPKKU MPU U3y4YEHUU
XUMUW.

12. Metonnueckuii nokinan «lIpoekTHo-HCCIea0BaTENbCKAS JEATEIIBHOCTh KaK CPEJACTBO
pa3BUTHUS ECTECTBEHHOMN MO3HABATENbHON aKTUBHOCTH O0YYAIOIIETOCS M €70 CaMOpEaTU3aIIHI.
Metoauueckasi pa3paboTKa UTPhI C MCIOJIb30BaHMEM KOMITbIOTepHOU mpe3eHTanun «IIpome
MIPOCTOTOY.

13. TecToBble 3aaHUS IS IIPOMEKYTOIHOTO KOHTPOJIS 3HaHUH (Moaynu 1,2,3,4)

14. Bompochl k 3a4€Ty 10 IUCLUIIINHE.

15. Dx3aMeHaMOHHBIE OMIETHI IS JUCITATLINHEL.

16. ®oH/T OIIEHOYHBIX CPEJICTB MO YICOHOM TUCIUTIINHE «XHUMHS».

17. KoMIIJIEKT UHCTPYKIMOHHBIX KapT ISl MPOBEAEHUS TPAKTUUECKHUX 3aHATUH MO JUCHUILIIMHE
«XUMHU.
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18. KoMIUIEKT JIEKIMI IO TUCIIHUILIAHE.

JIUTEPATYPA
OcHOBHBIC MCTOYHUKU:

1. Xumust: yaeOHHUK Ui cpeaHero mpodecCHOoHANIbHOIO 00pa3oBaHMs [31eKTPOHHBIH pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. I'ony6es, B. H. [llamoBai; mox obmieit pexakiueit I'. H.
®daneeBa. — DIEKTPOH. JaH. — 2-€ U3, nmepepad. u mom. — Mocksa: U3znarensctBo FOpaiiT,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

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

cpenHero mnpodeccHuoHaIbHOTO o0pa3oBaHus [3nekTpoHHBIN pecype]/ H. JI. T'munaka; mon
penakuueir B. A. IlonmkoBa, A. B. babkoBa. — DnekrtpoH. man. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Pesxkum mocryma: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OneitnuxoB, H. H. Xumusa. Aaroputmsl pemieHus 3aiad U TECThl: yueOHOE MocoOue s
cpenHero npodeccrnoHabHOTO 00pa3zoBanus [dmekTponHbiil pecype]/ H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOI. — DIEKTPOoH. AaH. — Mocka: M3narensctBo FOpaiit,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heopranunueckas xumus. [Ipaktukym: ydeOHO-TpakTHYecKoe mocobue
[anexTponnsiit pecype]/ C. H. Cmapsirun, H. JI. barnasen, Y. B. [laiinakoBa. — DieKTpoH. naH.
— MockBa: M3parensctBo  IOpaiit, 2022. — 414 c¢. — Pexum pgocryna:
https://urait.ru/bcode/509103.

3.Tymukwn, E. WM. XuMmMus B CeIbCKOM XO3sHCTBE: y4eOHOE MocoOue s CpEeaHero

npodeccuoHaabHOro oopasoBanus [dnekTporubiii pecype] / E. Y. Tynukud. — DJIEKTPOH. IaH.
— 2-e¢ m3A., ucnp. u gon. — MockBa: U3marensctBo FOpaiit, 2022. — 184 c¢. — Pexum
noctyna: https://urait.ru/bcode/491664.

3.2.1 UndopmannoHHblie U HM(PPOBBIE TEXHOJOTMH (IPOrpaMMHoe o0ecnieyeHue,
coBpeMeHHbIe npodeccuoHaNbHbIE 0a3bl JAHHBIX M HHPOPMALMOHHbIE CIIPABOYHbIE
CHCTEMBbI)

VyeOHass gucnuIuiiHa (MOJYyJb) TNPEIyCMaTpPUBAeT OCBOCHHE HMH(MOPMAIMOHHBIX U
UGPOBBIX TEXHONOTUH. Peanu3anus nudpoBbIX TEXHOIOTHI B 00pa30BaTeIbHOM IPOCTPAHCTBE
ABJIIETCS OJHOM M3 BaKHEWIIMX Ieneil o0pa3oBaHMs, Jarolled BO3MOXHOCTb pPa3BUBATH
KOHKYPEHTOCIIOCOOHbIE KadecTBa O0yJaromuxcs Kak OyaylIIMX BbICOKOKBAIH(UIIMPOBAHHBIX
CIELUAIHUCTOB.

[TudpoBble TEXHOJIOIMH MPEAYCMATPUBAIOT Pa3BUTHE HAaBBIKOB 3(P(PEKTHBHOro pereHus
3aJa4  IpOoQECCHOHAIBHOIO, COLUAIBHOIO, JIMYHOCTHOTO XapakTepa ¢ HCIOJIb30BaHUEM
Pa3IMYHBIX BHUJOB KOMMYHUKAIIMOHHBIX TeXHONOTHH. OcBoeHHe HU(POBBIX TEXHOJOTHH B
pamMKax JaHHOW JUCHMIUIMHBI (MOZYJsl) OPHUEHTHPOBAHO Ha CHOCOOHOCTH O€30MacHO U
Ha/JIeXaluM  o0pa3oM  Mojy4yaTh JOCTYH, YIpaBiATh, MHTErPUPOBaTh, OOMEHHBATHCH,
OLICHMBAaThb M CO3JaBaTh HMH(POPMAIMIO C TMOMOIIBIO MHU(PPOBBIX YCTPOMCTB U CETEBBIX
texHosoruil. dopmupoBanne MUPPOBON KOMIETEHTHOCTH Mpearnosiaraer padoTy ¢ JaHHBIMH,
BJIa/IEHE UHCTPYMEHTAMHU JUIsI KOMMYHHUKAIUH.

3.2.2 JJ1IeKTPOHHO-0HO0JINOTEeYHbIEe CUCTEMBbI  0a3bl JAHHbBIX

1. OO0 «OBC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3aHme yCIyr OT
03.04.2024 Ne 6/u (CeteBas ayeKTpoHHasi OMOIHOTEKA)
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2. baza jmaHHBIX 37eKTpoHHBIX HMH(popMarmonHbiX pecypcoB @PI'BHY ITHCXB (morosop
Mo 00ECIeUeHUI0 JO0CTyNa K AJIeKTPOHHBIM HH(popMmanmonHbiM pecypcam PI'BHY ITHCXb
gyepes TrepmuHan yaanennoro pocryna (TY ®T'BHY [THCXB) ot 09.04.2024 Ne 05-YT/2024)

3. DnekTpoHHas 6ubnuoTevHas cucrema «HanmonansHbI udpoBoii pecypc «PyKkoHT»:
Kosnekmuu «ba3oBsiii MaccuB» U «Konoc-c. Cenbckoe xo3siictBo» (https://rucont.ru/) (morosop
Ha OKa3aHHWe YCIyT M0 MpeaocTaBiIeHuIo qoctymna oT 26.04.2024 Ne 1901/bI122)

4. 000 «AnektponHoe m3narensctso FOPAUTy (https://urait.ru/) (1oroBop Ha oka3aHue
YCIYT IO TPEIOCTaBICHUIO JOCTyna K oOpaszoBarenbHOU Iuiatrdpopme OOO «DnaeKTpoHHOE
wspatenserso FOPAUTY ot 07.05.2024 Ne 6555)

5. DnekrponHo-Oubnmoreunas cucrema «Bepuaackuity (https://vernadsky-lib.ru)

(moroBop Ha 6€3B0O3ME3HOE UCIIOIB30BaHME Mpou3BeaeHH oT 26.03.2020 Ne 14/20/25)

6. baza mannbix HOB «HarnmonanbHas snekrponnas oubimoreka» (https://rusneb.ru/)

(moroBop o moakroueHuu Kk HOb u npenocraBnennu nocrymna k oobexkram HOb ot 01.08.2018
Ne 101/HDb/4712)

7. CornamieHse 0 COTPYIHHYECTBE IO OKa3aHUIO OHOIMOTEYHO-UH(OPMALMOHHBIX H
COIIMOKYJIbTYPHBIX YCIYT TIOJIb30BATEISIM YHHMBEPCHUTETA W3 YWCIA HHBAJIUAOB [0 3PEHUIO,
CIa0OBUASIINX, UHBAIUIOB IPYIMX KaTErOpUil C OTpaHMYEHHBIM JOCTYNOM K HHpopmanuu,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IiockonedatHoro Tekcta TOI'BYK «TambGoBckas
obnacTHas YHUBEpCalbHas Hay4Hast 6ubIHnoTeKa WM. A.C. [lymkuna»

(https://www.tambovlib.ru) (cornamenue o corpyaauuectse ot 16.09.2021 Ne 6/1)

3.2.3 UndopManimoHHbIE CIPABOYHBbIE CHCTEMBI
1. CnpaBounast npaBoBast cucrema Koncynprantllinroc (IoroBop mocTaBky, aianTaluy U
conpoBoxkaeHus dk3eMIusIpoB cucteM Koncynprantllmtoc ot 11.03.2024 Ne 11921 /13900/2C)
2. DnexTpoHHbIM mnepuoanueckuil cnpaBoyHuk «Cucrema I'APAHT» (moroBop Ha
yciyru no conpoBoxaeHuo ot 15.01.2024 Ne 194-01/2024)

3.2.4. CoBpeMeHHbIe NMpodeccuoHaIbHbIE 0a3bl JAHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(POPMAIMOHHO-00pa30BaTeIbHON
nporpammel «Pocmeron» (moroop ot 15.08.2023 Ne 542/2023)

2. baza nannpix Hayunoli snextponHoil Oubmuorexkn eLIBRARY.RU — poccuiickuii
MH(OPMaLlMOHHO-aHAIMTUYECKUI TopTall B O0JIaCTH HAyKH, TEXHOJIOTUH, MEIUIMHBI U
obpazosanus - https://elibrary.ru/

3. ITopTan oTkpeITHIX HaHHBIX Poccuiickoit denepanuu - https://data.gov.ru/

4. OrtkpoiTie JaHHble @enepanbHOl CcayXObl TOCYJApCTBEHHON CTAaTUCTUKH -
https://rosstat.gov.ru/opendata

3.2.5. JIuneH3M0HHOE ¥ CBOOOHO PACIPOCTPaHsieMOe POrpaMMHOe odecrneyeHne, B TOM
4yKc/ie 0Te4eCTBEHHOI 0 POM3BOACTBA

Ne HaumenoBanue PazpaboTunx JlocTynHOCTb Ccroinka Ha Enunstit PexBusutThI
o (JIMLEeH3HOHHOE, | peecTp POCCHUICKUX HOATBEPXKAAIOLLETO
(mpaBooGnanare cBOOOTHO nporpamm a1 OBM JIOKyMeHTa (TIpu
JIb) pacnpoctpansiem | u BJ] (mpu HamM4mmN) HaJTYHUH)
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oe)

Microsoft Windows, Microsoft JIueH3noHHoe - JluneHsus
Office Professional Corporation o1 04.06.2015 Ne
65291651 cpok
JICUCTBUsSI: OECCPOUHO
AHTHBUpYCHOE AO JIuuensuonnoe | https://reestr.digital.g | CyGnuueH3noHHbIH
OpOrpaMMHOE «Jlaboparopust ov.ru/reestr/366574/? norosop ¢ OO0
obecrieueHme Kacmepckoro sphrase_id=415165 «Codrekcy» oT
Kaspersky Endpoint (Poccus) 24.10.2023 Ne 6/4,
Security mst Om3Heca CPOK JEHCTBHSA: C
22.11.2023 mo
22.11.2024
MoitOduc 00O «Hogsie JIuuensuonHoe | https://reestr.digital.g Konrpakt ¢ OO0
CraHOapTHBIN - o0nauHble ov.ru/reestr/301631/? «PyOuxon»
OducHsIii makeT TEXHOJIOTHI sphrase_id=2698444 o1 24.04.2019 Ne
JULst paboTHI € (Poccus) 03641000008190000
JIOKYMEHTaMH 12
M IIOYTOH CPOK JICHCTBHUSL:
(myoffice.ru) 6eccpovHO
OducHbrit maker AO «P7» JIuuensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
«P7-Oducy ov.ru/reestr/306668/? «Codrere»
(meckTorHas Bepcusi) sphrase_id=4435041 ot 24.10.2023 Ne
03641000008230000
07
CpOK JEHCTBHUSA:
O6eccpodHo
OnepairoHHas 00O "Bazaner | Jlumensuonnoe | https://reestr.digital.g Konrpakt ¢ OO0
cucreMa «AIbT cB0OOOIHOE ov.ru/reestr/303262/? «Codrekcy
O6pazoBanue» MIPOTrPaMMHOE sphrase_id=4435015 ot 24.10.2023 Ne
obecrieueHne" 03641000008230000
07
CpOK JEHCTBHUS:
OGeccpodHo
Iporpammuas AO JIuuensuonnoe | https://reestr.digital.g JInieH3nOHHBIH
cucreMa JuIst «AHTHIUIATHAT ov.ru/reestr/303350/? Jorosop ¢ AO
OOHapyKeHHs (Poccust) sphrase_id=2698186 «AHTHILIATAAT OT
TEKCTOBBIX 23.05.2024 Ne 8151,
3aUMCTBOBaHHU B CPOK JICUCTBUS: C
Y9eOHBIX U HAyIHBIX 23.05.2024 no
pabortax 22.05.2025
«AnTtumiaruat BY3»
(https://docs.antiplagia
us.ru)
Acrobat Reader Adobe Systems CBoboHO - -
- IPOCMOTP pacrpocTpaHsem
nokymenros PDF, oe
Djvu
Foxit Reader Foxit CeobozaHo - -
- IPOCMOTP Corporation pacrpocTpassem
nokymeHnToB PDF, oe
DjvU
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3.2.6. Pecypcbl nHGOPMALMOHHO-TEIeKOMMYHUKANIMOHHOM ceTn « AHTepHET»

CDTOwiki: 6a3a 3Hanuit mo nudposoii Tpanchopmanuu https://cdto.wiki/

3.2.7. llnpoBble HHCTPYMEHTHI, IPUMeEHsIeMbIe B 00pa30BaTeILHOM TpoLecce
LMS-miardpopma Moodle
Buptyansnas nocka Mupo: miro.com
Bupryanpnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
O6naunsie cepBuckl: Snnekc./Juck, O6mako Mail.ru
Cepsucol onpocos: Suaekc.opmel, MyQuiz
Cepsucel Buaeocsssu: Suaekc. Texemoct, Webinar.ru
CepBHC COBMECTHOH paboOThl Haj mpoekTamu Uit HeOompmmx rpynm  Trello
http://www.trello.com

3.2.8. [IndpoBbie TEXHOJIOTHH, IPUMEHsIEMble IPU U3YYCHUH M CUHUILVINHBI

Ne [{u¢poBble TEXHOJIOTUH Bunpsl yaeOHOW paOOTHI, BBIITOIHSAEMBIE C
IpUMEHEHHEM LM (PPOBOI TEXHOIOTUU
1.| O6nauHble TEXHOIOTUU WHauBuayanbHble 3a0aHus
2.| Bonpe nanHele WHuBuayanbHble 3a0aHus
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Pabouas mporpamma paszpaboraHa Ha OCHOBE (heAepallbHOTO TOCYJapCTBEHHOTO
oOpasoBarenbHOro cTaHaapra cpennero oomero oopazoanus (OPI'OC COO), yTBepKIEHHOTO
[Tpuka3zom MunucrepcTBa o6pazoBanust 1 Hayku PO ot 17 mas 2012 r. Ne 413; B cooTBeTCTBUU
C METOJIMYECKUMHU PEKOMEHIAIMSIMHU 110 Peau3aliu CpeHero ooero oopazoBanus B npeaenax
OCBOCHHS 00pazoBaTEIbHON MPOrpaMMBbl CPEeIHETO MpOo(ecCHOHATBFHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTI'0 00111€r0 00pa30BaHusl, YTBEP)KICHHBIMH MUHUCTEPCTBOM NpocBelieHus Poccuiickoi
Oepnepaunn 14.04.2021 rona.

ABTOp:
BenoycoBa O.A., mpenogaBatens BbICHICH KBaTHM(PHUKAIIMOHHON KaTETOPUHU LIEHTPa—KOJUIeIKa
npukiaaaeix kpamdukanuii ®I'bOY BO Muuypunckuii [AY,

Penensenr:
Oununnosa T.W. npenojaBarens BbICIIEH KBATU(PHUKALMOHHON KaTErOpuHM LEHTpa—KOoJIIekKa
npukinaaHeix kBanupukanuii ®I'6OY BO Muuypunckuit 'AY

[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo6pa3oBareabHbIX AUCHUTUIIMH

npotokos1 Ne 9 ot «17» anpens 2020 r.

[IporpaMmma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOAMYECKON KOMHCCHUU LIEHTpa-KoJuleIKa
npukinaaHeix kBanupukanuii ®I'6OY BO Muuypunckuit 'AY

npoTokoa Ne 8 ot «20» ampens 2020 r.

[Iporpamma ytBepkaeHa Pemennem YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA

npoTtokod Ne 8 ot «23» ampenst 2020 r.

[Iporpamma nepepaboTaHa U I0TMOJIHEHA B cOOTBeTCTBUM ¢ TpeboBanusimu GI'OC COO
[Tporpamma paccmoTpeHna Ha 3acenanuu LIMK o0mieo6pa3zoBaTenbHbIX JUCHUIUINH

npotokoa Ne 9 ot «19» ampenst 2021 1.

[Tporpamma paccMOTpeHa Ha 3acellaHUM y4eOHO-METOMUYECKOW KOMHUCCHM IIEHTpa-KoJJIemka
npukiagHeix kBanupukanuii ®I'bOY BO Muuypunckuit 'AY

npoTokos Ne 8 o «21» anpena 2021 r.

[Iporpamma ytBepkeHa Pemennem YueOHO-METOIUYECKOTO COBETA YHUBEPCUTETA

npoTokoia Ne 8 ot «22» anpens 2021 r.

[Tporpamma nepepaboTaHa 1 J0MOJIHEHA B cOOTBeTCTBUHU ¢ TpeboBaHusmMu GI'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK o61ieo6pa3oBaTebHBIX AUCITUTUIMH

npotokoa Ne 9 ot «18» anpens 2022 r.

[TporpamMma paccMoTpeHa Ha 3ace/laHui y4eOHO-METOJUUECKOH KOMUCCHH LIEHTpa-KoJUIeka
npukiaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

poTokoa Ne 9 ot «20» anpens 2022 r.

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

[Iporpamma nepepaboTaHa U IOTOJIHEHA B cCOOTBeTCTBUH ¢ TpeboBarusmu OI'OC COO
[Tporpamma paccmoTpena Ha 3acenanuu LIMK o6mieo6pa3zoBatenbHbIX JUCHUIUINH

poTtokoa Ne 11 ot «16» nrons 2023 r.

[Tporpamma paccMOTpeHa Ha 3aceJaHuU Y4eOHO-METOANYECKON KOMUCCUH LIEHTpa-KOJUIeKa
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npuknaaaeix kBanupukanuit ®I'BOY BO Muuypunckuii [AY

npoTokoa Ne 11 ot «17» utonst 2023 r.

[Tporpamma yrBepxkaeHa Pemenrnem Y4eOHO-METOAMYECKOTO COBETa YHUBEPCUTETA
npoToKoa Nel0 ot «22» uronst 2023 r.

[Iporpamma nepepaboTaHa U IOMOJIHEHA B COOTBETCTBHH ¢ TpeboBaHusiMu ®I'OC COO
[Tporpamma paccMmoTpeHa Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATIINH

poTokoa Ne 9 ot «16» anpens 2024 r.

ITporpaMma paccMOTpeHa Ha 3acelaHui y4eOHO-METOJUUYECKONH KOMUCCUH LIEHTpa-KoJUIeka
npukiaaHeix kpamdukanuii ®I'bOY BO Muuypunckuit [AY

npoTokoi Ne 9 ot «17» anpens 2024 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA
npoTtokoi Ne 8 ot «18» anpens 2024 r.

Opurunain noipkeH xpanutbest B LIMK o6mieo0pa3zoBaTeabHbIX TUCHUTIIIMH
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