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HHOACHUTEJIBHAA 3AIIMCKA

Pabouas mporpamma y4eOHON AUCHUTUIHHE « XUMUS» MIPETHA3HAUCHA IS H3y4EHUS] XUMUN
B LIEHTpPE-KOJUIe/pKe MpuKiIaaHbix kBapukanuii ®I'BOY BO Muuypunckuii [AY, peanu3syromem
00pa30BaTeNbHYI0 MPOrpaMMy CpPEAHEro OOIIero O00pa3oBaHHS B MPEIEIax OCBOCHHUS OCHOBHOM
npodeccuoHabHON o0pa3oBaTenbHOM nmporpamMmMbl CITO Ha 6a3ze 0CHOBHOTO 00IIEro oOpa3oBaHuUs
MIPU MOJATOTOBKE KaapoB mo crneruaibHocTH 19.02.05 TexHomorus OpoAMIIBHBIX MPOU3BOJICTB U
BUHOJIETHE.

Pabouas mporpamma paspaborana Ha ocHoBe TpeboBanuii ®PI'OC cpeanero oOiiero
o0Opa3oBaHUsl, MPEIbIBISIEMbIX K CTPYKTYpE, COACpPXKAHHIO W pe3ylibTaTaM OCBOCHHUS Y4eOHOI
TUCIUIUIMHBL «XUMHUS», B COOTBETCTBUU C METOJUYECCKHUMH PEKOMEHIAIUSAMH IO peallu3aluu
cpenHero ooéumiero oOpa3oBaHUs B IMpefesiax OCBOCHUS 00pa3oBaTeNbHOM MPOrpaMMbl CPETHEro
npoeCCHOHATBLHOTO 00pa3oBaHMsl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMS, YTBEP>KIACHHBIMU
MunuctepctBoM npocsenieHus Poccuiickoit @eaeparnuu 14.04.2021 rona.

Copepxanuie NporpamMMmbl «XHUMHS» HAMpaBiICHO Ha JOCTHUKEHHE CICAYIONINX IesIei:

* (gopmupoBaHue y OOy4aromMXCS YMEHHS OIICHWBAaTh 3HAYMMOCTh XMMHYECKOTO 3HAHHS JUIS
Ka)KIOT0 YEIIOBEKA;

* (hopmupoBaHue y 00ydarOIMXCsl LEIOCTHOTO NPEICTABICHNUS O MUPE U POJIM XUMHUHU B CO3JIaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpPA; YMEHHUS OOBACHATH OOBEKTHI U IPOLECCHI
OKPYJKaIOIIEH JIEHCTBUTEIBHOCTU: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOH CpEIBbI,
UCIOJIB3YS JIS 3TOr0 XMMHUUYECKUE 3HAHUS;

* pa3BUTHE y 00yUaIOIIUXCsl YMEHUH pa3anydaTh (PaKkThl U OLIEHKH, CPABHUBATh OLICHOUHBIE BBIBO/IBI,
BUJIETh UX CBSI3b C KPUTEPHUSIMHU OLICHOK U CBSI3b KPUTEPUEB C ONPEAEICHHON CUCTEMON LIEHHOCTEM,
(bopMyIMpoBaTh U1 0OOCHOBBIBATHE COOCTBEHHYIO MO3ULHIO;

* npuoOpereHHe OOy4yaroUIMMHCS ONbITa PAa3HOOOpPA3HOM  JIE€ATENbHOCTH, IIO3HAHUS U
CaMOIIO3HAHUs; KJIIOYEBBIX HABBIKOB, NMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE JUIS PA3JIMYHBIX BUIOB
JeSITEIbHOCTH (HAaBBIKOB pELICHUs Ipo0JieM, MPUHATHUS PEeleHUl, oUCcKa, aHalu3a U o0paboTKu
nH(popMalii, KOMMYHUKaTUBHBIX HaBBIKOB, HABBIKOB M3MEPEHUMN, COTPYIHUYECTBA, O€30IaCHOIO
oOpallleHus C BELIECTBAMU B MIOBCEIHEBHON KHU3HM).

B nporpaMMy BKITIOYEHO cojiepKaHKe, HAllpaBIeHHOE Ha (OPMUPOBAHUE Y O0YUaAIOIIUXCS
KOMIIETEeHIMH, HeoOxonumblx uisd kadecTBeHHoro ocBoeHus OIIOII CIIO na 0a3e OCHOBHOIO
ob1iero obpa3oBaHUs C TOJIYYEHHEM CpPEIHEro OoOIIero oOpa3zoBaHHUs; MPOrPaMMbl MOATOTOBKU
CIELNAIUCTOB cpenHero 3BeHa Mo cnenuanbHocTH 19.02.05  TexHomorust OpoOIUIIBHBIX
IIPOU3BOJICTB U BUHOJEIIHE.

OBIIASA XAPAKTEPUCTUKA YYEFHOU JUCHUTIJIMHBI «XUMUS»

XHMHs — 3TO HayKa O BEILECTBAX, UX COCTaBE U CTPOECHUHU, CBOMCTBAX M NPEBPAILECHUSX,
3HAUEHUM XUMHUYECKHX BEIIECTB, MAaTEpUATIOB U IPOLECCOB B IPAKTUYECKOW IESITEIBHOCTU
YeJI0BEKa.

Conepxanue o001e00pa3oBaTeabHON y4eOHOW TUCHMIUIMHBI «XHMHS» HAINpaBlIeHO Ha
YCBOEGHHE 00YYarOIIUMHUCA OCHOBHBIX MOHSATHH, 3aKOHOB M TEOPHUH XMMUU; OBIIAJICHUE YMEHUSIMU
Ha0It0/1aTh XUMHUYECKHE SBICHUS, TPOBOAUTh XUMUYECKUN SKCIIEPUMEHT, IPOU3BOIUTH PacueThl
Ha OCHOBE XHUMHYECKMX (OpMyNl BEIIECTB U  YpaBHEHHM  XUMHUYECKHX  peaKlUi.

B mporuiecce n3yuenus XUMHM y 00y4aronuxcs pa3BUBAIOTCS MMO3HABATEIbHbIE UHTEPECH U



WHTEJUICKTYallbHBIE CIOCOOHOCTH, MOTPEOHOCTH B CaAMOCTOSITEILHOM MPHUOOPETCHUS 3HAHWUN TIO0
XUMHH B COOTBETCTBHH C BO3HHKAIOUIUMH JKHU3HCHHBIMU TIPOOJIEMaMu, BOCIIUTHIBACTCSI OepekHOE
OTHOIICHHUS K MPUPOJE, TOHUMAaHUE 3J0POBOTO 00pasa U3HU, HEOOXOAUMOCTH MPEAYIIPEIKICHIS
SIBJICHUH, HAHOCSIINX Bpen 3JI0POBBIO U OKpYyKarolen cpene.

OHu ocBaMBarOT MPUEMbI TPAMOTHOTO, 0€30MaCHOT0 MCMIOJIb30BAaHUS XUMUYECKUX BEILIECTB
U MaTrepualioB, TMPUMEHSEMBbIX B OBITYy, CEJIbCKOM XO34HCTBE M Ha IPOU3BOJICTBE.

Peanuzaius Ae1yKTUBHOTO MOJXOJa K HM3YYEHHUIO XUMUHU CIIOCOOCTBYET Pa3BUTHIO TaKHX
JIOTUYECKUX Olepanuii MBIIUICHUS, KaK aHallu3 M CHHTE3, O0000IIeHWE W KOHKPETU3AIHS,
CpaBHEHUE u AQHAJIOTHSI, CUCTEMAaTH3aIIHS u KJ1acCUpUKALIUS u Ip.

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

B copepxanum y4eOHOW JUCIUIUIMHBI Uil creruanbHocTH  19.02.05 TexHonorus
OpOIUIBHBIX MPOU3BOJACTB M BUHOJEIHE ECTECTBEHHOHAYYHOro MNpoQmis MnpodhecCHOHATbHO
3HAYUMBI KOMIIOHEHT HE BBIJEJIEH, TaK KaK BCE €ro CcoJep)KaHue sBIsieTcs MpOo(UIbHO
OPUEHTUPOBAHHBIM U HOCUT MPO(ECCHOHATLHO 3HAYUMBIN XapakTep.

B mpouecce m3ydeHHs XMMHH TEOPETUYECKHE CBEACHUS IOIOJHSAIOTCS JIEMOHCTPALUSIMH,
1a00pPaTOPHBIMU  ONBITAMH M TMPAKTUYCCKHUMH 3aHATHSAMHU. 3HAYUTEIHLHOC MECTO OTBOIMTCS
XUMHYECKOMY JKcrepuMeHTy. OH OTKpBIBaCT BO3MOXKHOCTH (OPMHUPOBATH y OOYYAFOIIMXCS
CHeIMANIbHBIC TIPEIMETHBIC YMECHHS: pa0OTaTh C BEIISCTBAMH, BBITOJIHATH MPOCTHIC XUMHYCCKHE
OTBITHI, YYUTh OE30MaCHOMY H JKOJOTHYECKH TPAMOTHOMY OOpalICHHIO C BEIIECTBAMHU,
MaTepuajgaMH U MpolieccaMu B OBITY U Ha MPOU3BOJICTBE.

Jlyia opraHu3aliy BHEAYIUTOPHOM CaMOCTOATEIHHOW paboThl OOYYaroIIMXCS MpeICTaBIeH
MIPUMEPHBIH nepeyeHb pedeparon (oxnamoB), WHIUBUIYaIbHBIX MIPOEKTOB.

B mporecce uzyueHuss XumMu# BakKHO (HOpMUPOBATh MHPOPMAIMOHHYIO KOMIETEHTHOCTb
oOyuatomuxcsi. [To3ToMy mipu opraHU3aIluu CaMOCTOATEIBLHOW PabOTHl AKIEHTHPYETCS BHUMAHUC
oOydaromuxcsi Ha TIOMCKe HWH(pOpPMAIMU B CpeACTBax Maccmenwa, HHTepHere, y4eOHOH u
CHEIMAILHOM JTUTEPAType C COOTBETCTBYIOMIMM O(OPMIICHUEM H MPEACTABICHUEM PE3YIIbTATOB.

B mporpamme 3HakoM * BBIIETICH MaTepual, KOTOPHI OTBOIHWTCS HA CaMOCTOSTEIHHOE
u3yyeHre o0yyaromyuMucs.

N3ydyenne oOmeoOpa3oBarenbHOM  yuyeOHOW JAMCHUIUIMHBI «XUMHUS»  3aBEpIIACTCS
MOJIBE/ICHUEM UTOTOB B JOpME HK3aMeHa B MEepBOM cemecTpe U audhepeHIIMpOBaHHOTO 3a4eTa BO
BTOPOM CEMECTpE B paMKax MPOMEXKYTOYHOM aTTeCTallMK CTyIeHTOB B mpoiecce ocBoenus OITOII
CIIO no crennansHocty 19.02.05 TexHonorust OpoAMIIbHBIX TPOU3BOJCTB U BUHOJEINE.

MECTO YYEBHOW JUCIATIJIMHBI B YYUEBHOM ILIAHE

VYuebHast nucHMIUIMHA «XHUMHs» BXOJUT B COCTaB IpeaMeTHou obOnactu 9.4. EctecTBeHHBIE
Hayku ®I'OC COO wm  obmeobpasoBarensHoro nukia I[ITICC3 crmenmansHocTH 19.02.05
TexHomorust OpOMIBHBIX TPOU3BOJICTB U BHHOENME (6a30Bast MOATOTOBKA).

PE3YJbTATBHI OCBOEHUS YYEFHOM JUCIHUTILINHBI

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



- YyBCTBO T'OPJIOCTH U YBA)XKEHUS K UCTOPUHU U TOCTHIKEHUSM OTEUECTBEHHON XMMHUECKON HAYKU;
XUMHAYECKH I'PaMOTHOE TIOBEICHHE B MPO(EeCCHOHANBHOM NeSITEIbHOCTH U B OBITY IIPU 00paIIeHUN
C XUMUYECKUMHU BEIIECTBAMU, MaTepralaMy U IIPOLIECCAMU;

- TOTOBHOCTb K ITPOJOJIKEHHUIO 00pa30BaHuUs U MOBBIIIEHUS KBAIN(UKALUN B N30paHHON
poeCCHOHATILHOMN IeATEILHOCTU U 00BEKTUBHOE OCO3HAHUE POJIM XMMUYECKMX KOMIIETCHIIUN B
9TOM;

- YMEHHE HCIIOJIb30BaTh JOCTHKEHUS COBPEMEHHON XMMHUYECKON HAYKH U XUMUYECKUX TEXHOJIOTUI
JUIs1 TIOBBIIIEHHS] COOCTBEHHOTO MHTEIJICKTYAIbHOTO Pa3BUTHS B BEIOPAHHOM MpOo(decCHOHaTbHON
NeSITENIbHOCTH;

* MemanpeomMemHbvix:

- HCII0JIb30BAHUE PA3JIMUHBIX BUOB [1I03HABATEIILHOM JEATEIbHOCTU U OCHOBHBIX
HTEJUIEKTYaJIbHBIX OIepaluii (I0OCTaHOBKY 3a/1a4M, (POPMYIMPOBAHUS TUIIOTE3, AaHATIN3A U CUHTE3a,
CpaBHEHMsI, 0000IIEHUs, CUCTEMAaTU3aL1H, BbISBJICHHS IPUUUHHO-CIICICTBEHHBIX CBSA3EH, IOMCKa
aHaJIOroB, (JOPMYJIMPOBAHNUS BBIBOAOB) JUIsl PELLICHHSI TIOCTABICHHON 3ajauu, IPUMEHEHHE
OCHOBHBIX METOJIOB IIO3HAHUS (HAOJIOCHUS, HAYYHOT'O SKCIIEPUMEHTA) JUIsl H3YUEHUS pa3IMuHbIX
CTOPOH XUMHUYECKUX O0OBEKTOB U MPOLIECCOB, ¢ KOTOPHIMH BO3HUKAET HEOOXOAUMOCTh
CTaJIKUBATHCS B POPECCHOHATIBHOM cdepe;

- HCTIOJIH30BAHNE PA3TMYHBIX HCTOYHHUKOB IS TIOYYEHUSI XUMUYECKOW HHPOPMALIUY, YMEHHE
OLIEHUTH €€ IOCTOBEPHOCTH JIJISl IOCTHIKEHUS XOPOIINX PE3YJIbTaTOB B MPO(ECCHOHATBHOU cdepe;
npeomMemuuix:

- ¢(hOpMHUPOBAHHOCTD IIPECTABICHUN O MECTE€ XUMUU B COBPEMEHHOIN HayuYHOW KapTHHE MHPA;
[IOHMMaHHE POJIM XUMHUH B (POPMUPOBAHUH KPYro30pa U PYHKIIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa
JUIS PELLICHUS IPAKTUYECKUX 3a7a4;

- BJIaZICHHE OCHOBOIIOJIArAIOIMMU XUMUYECKUMHU OHITUAMM, TEOPUAMH, 3aKOHAMU

Y 3aKOHOMEPHOCTSIMHU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOW;

- BJIaJICHHE OCHOBHBIMHU METOJAMU HAyYHOT'O IM03HAHHUS, UCIIOJIb3YEMbIMU B XUMHHU:
Ha0JIt0/IEHUEM, OITUCAaHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM; YMEHUEM 00pabaThIBaTh, OObSICHSTD
pe3yNIbTaThl IPOBEIEHHBIX OIBITOB U JI€JIaTh BHIBObI; TOTOBHOCTh U CLIOCOOHOCTH MPUMEHSTh
METO/Ibl TIO3HAHUS NIPU PELLIEHUH NPAKTUYECKUX 3a/1a4;

- ¢()OpMHUPOBAHHOCTb YMEHUS /1aBaTh KOJMUECTBEHHBIE OLIEHKU U MPOU3BOANUTE PACUETHI 10
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM;

- BJIaJIEHUE MTPaBUIIaMH TEXHUKH 0€30MaCHOCTH IPU MCII0JIb30BAaHUM XMMUYECKUX BEIIECTB;

- chopMHpPOBAaHHOCTH COOCTBEHHOMW MO3UIUH 110 OTHOIIEHUIO K XUMUYECKON HH(pOpMaIuuy,
IIOJIy4a€MOU U3 Pa3HbIX HCTOYHUKOB.

Conep:xkanue 001eo0pa3oBareibHOM y4eOHOM TMCHUIIMHBI XUMUSA

BBenenune
Hayunble MeTO1bl TO3HAHUS BEMIECTB U XUMHYECKUX ABJIEHUN. PONb sSKCiepuMenTa
Y TEOPUH B XUMUH. 3HAUCHHE XUMUH MTPH OCBOCHHUH MPODHECCHH.



1. Oprannyeckasi Xumus
1.1. Ilpeomem opzanuueckou xumuu. Teopus cmpoenun op2anuyecKux coeOuHeHuil

IIpeamer oprannyeckoii xumuu. IlousTHe 00 OPraHNYECKOM BEIIECTBE M OPraHUYECKOM
xumuu. *KpaTkuil o4epk UCTOpUU PA3BUTHUSL OPraHUYECKON XUMUU. Butanusm u ero xpyuienue.™
OcoOeHHOCTH CTPOEHUS OpraHMYECKUX coequHeHuil. KpyroBopot yrieposa B npupose.

Teopust crpoenus oprannueckux coequnennii A.M.bytneposa. [Ipennocsuiku co3nanus

Teopuu ctpoeHusi. OCHOBHbIE MMOJ0KEHUS Teopun cTpoeHust A.M.bytnepoBa. Xumuueckoe
CTPOEHUE U CBOWCTBA opraHnyeckux BemecTs. [lonsrue 06 nzomepuu. Cnocods! 0ToOpaxeHus
CTPOEHUS MOJIEKYIbI ((hopMybl, MoAenH). 3HaueHue Teopun A.M. BytiiepoBa ais pa3BuTus
OpPraHUYeCKOM XMMHUU U XUMHUYECKUX IPOrHo30B. CTpoeHue aToMa yriepoia. DJIeKTPOHHOE 00J1aKo
U opOuTalb, S- U p-opOuTanu. DIEKTPOHHBIE U AIIEKTPOHHO-Tpaduueckue GopMyisl aToMa
yriepoaa B OCHOBHOM M BO30YK/IEHHOM COCTOAHUAX. KoBalleHTHast XuMu4ecKas CBsI3b U €€
KJaccu(uKanus mo crnocody nepeKpuIBaHus opouTaieil (o- u m-cBs3u). [lonsarue rubpunuzamnum.
Paznuuneie THIBI THOpHIM3aK U (OpMa aTOMHBIX OpOuTaNeil, B3aMMHOE OTTAIKMBAHUE
rUOpUIHBIX OpOUTaIel U UX PACIIOIOKEHUE B IPOCTPAHCTBE B COOTBETCTBUM ¢ MUHUMYMOM
sHepruu. I'eoMeTpust MOJIEKyI1 BelIeCTB, 00pa30BaHHbBIX aTOMaMHU yIJIEpOa B PA3IUYHbIX
COCTOSIHUSIX THOPUIU3ALHH.

Kaaccuduxanus oprannveckux coequnennii. Kimaccudukanus opraHuyeckux BEILECTB
B 3aBUCUMOCTH OT CTpOEHHUs yriiepoAHoH uenu. [loHsTue GpyHKINOHAIBHOM IPYyIIIbIL.
Knaccugukanus opraHMuecKuX BEMIECTB 10 THITY (PYHKIIMOHAIBHON TPYIIIIHL.

OcCHOBBI HOMEHKJIaTypbl OpraHMYECKHUX BelIleCcTB. TpHuBHalIbHbIE Ha3BaHUs. PaninoHanbHas
HOMEHKJIaTypa Kak npexamectseHHua HomeHknatypsl [UPAC. Homenkmnarypa

IUPAC: npuniuns! oOpa3oBaHMs Ha3BaHU, CTaPIIMHCTBO (DYHKLIMOHAJIBHBIX IPYIII, UX
obo3HaueHue B npedpukcax u cyPpdukcax Ha3BaHUH OPraHUYECKUX BELIECTB.

THunbl XMMHYECKHX CBsI3ell B OPraHN4YeCKHX COeJMHEHHUSX M CII0CO0bI UX pa3phIBa.
Knaccugukaius KoOBaJ€HTHBIX CBSI3€H 110 3IEKTPOOTPULIATEIBHOCTH CBSI3aHHBIX ATOMOB,
croco0y nepeKpbIBaHUs OpOUTalIei, KpaTHOCTH, MEXaHU3MY 00pa3oBaHus. CBsA3b MPUPOIBI
XUMHUYECKOH CBSI3U C TUIIOM KPUCTAJIIIMUYECKON PELIETKU BEIIECTBA U €ro PU3NYECKUMU
cBoiicTBaMu. Pa3ppiB XUMHUUYECKOM CBSI3U KaK Ipoliecc, oOpaTHBIN ee 00pa30oBaHUIO.
['oMonuTHYECKUI U reTepOTUTHUECKUI Pa3pbIBHI CBSI3EH, UX COMOCTaBICHNE C OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIM MEXaHW3MaMH UX oO0pa3oBaHus. [loHaTue cBoOOAHOTO panuKana,
HYKJI€O()UIBHOM U 31eKTPO(UIBHOMN YaCTHUIIBI.

Kaaccndukanus peakuuii B opranndeckoit xumuu. [{ossatre o Tnnax u MexaHusmax
peakuuii B opranudeckoit xumuu. Cyocrpar u peareHT. Knaccudukanus peakiuii o u3MEeHEHHUIO B
CTPYKType cyOcTpara (MprucoeiMHEeHUEe, OTUIETIICHNE, 3aMeLlleHHe, U30MEepU3aliis) U THITY
peareHTa (paauKaibHbIe, HYKJI€OhUIbHBIE, TeKTPOodUIbHbIE). OCOOCHHOCTH OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX pEaKLUi B OPraHUYECKON XUMUH.

CoBpemeHHbIE NPeICTaBJIeHUsI 0 XUMUYECKOM CTPOEHHHM OPraHMYecKHX BellecTB.
OCHOBHBIE HalPABJICHUS pa3BUTHA TeopuH cTpoeHus A. M. bytnepoBa. M3omepus opraHn4eckux
BellecTB U ee BuAbl. CTPYKTypHas U30MEpHsl: MEKKIIACCOBas, YTIEPOAHOIO CKeJleTa, MOJI0KESHHUS
KpaTHOH cBsA3M U (GyHKUMOHAIBHOH rpynmsbl. [IpocTpancTBeHHas H30MEpHs: TeOMETpHUECKas U
onrtuueckas. [loHaTne acumMmmeTpudeckoro eHTpa. bronornueckoe 3HaueHNE ONTUYECKOU
n3zomMepun. BzanMHoe BiIMsSHNE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX BEHIECTB. *DJIEKTPOHHBIE

3¢ dEeKTh aTOMOB U aTOMHBIX T'PYIII B OPraHMYECKUX MoJieKyaax. IHIyKIMOHHBIH 3¢ ¢exT,



MOJIOKUTEITBHBINA ¥ OTPHUIIATEIBHBIN, ero ocodeHHoCcTH. Me3zomepHbIit 3hdexT (3ddext
COTIPSIKEHHUSI ), €0 0COOCHHOCTH. ™

Jemoncmpayuu

Komnnekunu opraHndeckux BemiecTs (B TOM YHCIIE JIGKAPCTBEHHBIX MPENapaToB, Kpacuteseil),
MaTepuasIoB (IPUPOIHBIX U CHHTETUYECKUX KaydyKOB, IUIACTMACC U BOJIOKOH) U U3/EJIUN U3 HUX
(HUTEH, TKAHEH, OT/IETIOUYHBIX MaTEPHAJIOB).

Mopenu monekysn CHa, C2Ha, C2Hz, CsHs, CHsOH — 1m1apocTep>kHeBbI€ U 0ObEMHBIC.

Monenu OTTalIKUBaHWsI THOPUIHBIX OPOUTANICH C TTIOMOIIIBIO BO3AYIIIHBIX IIAPOB.
B3aumojeiicTBrue HATPUS C 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C TUATUIIOBBIM dPUPOM.

1.2. IIpedenvusie yeneeodopoovt

I'omosornueckuii psig aakanoB. [loustue 06 yrieBogopoaax. OCOOEHHOCTH CTPOCHHS
MIPEAEIIbHBIX YIIIEBOJIOPOI0OB. AJIKAHbI KaK MPEICTABUTEIN IIPENEIbHbBIX YIJIEBOJOPOIOB.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI METaHA U IPYTUX aJIKaHOB.
I"'omonornueckuii ps u usomepus napaduaon. HopmaibHOe U pa3BETBICHHOE CTPOCHHE
yriepoaHou uenu. HomeHknaTypa aakaHOB U aJKWJIbHBIX 3aMecTUTENeH. PU3NYECKUE CBOMCTBA
AJKaHOB. AJIKaHbI B IPUPO/IE.
XuMu4yeckue cBoiicTBa ajakaHoB. Peakuuu SR-Tuna: rasorenupoBanue, HUTPOBAHUE 110
KonoBanoBy. MexaHu3M peakuu XJIOPUPOBaHUs aJKaHOB. Peakuuu qeruipupoBanusi, TOpeHus,
KaTAJIMTUYECKOTO0 OKUCIICHUS alIkaHOB. KpEeKHHT aJIkaHOB, pa3JIMuHbIE BUbl KPDEKUHTa,
MIPUMEHEHHUE B MMPOMBILIIEHHOCTH. [IMpoan3 u KOHBEpCUsl MeTaHa, U30MEpHU3alUs AIKAHOB.
IIpumeHeHnue u cnocodbl MoJIydyeHus ajikanoB. O6iactu npuMeHeHus ankaHoB. [IpoMbinieHHbIE
CTIIOCOOBI TIOTYYEHHUS AJIKAHOB: MOJIy4YeHHE U3 IPUPOAHBIX UCTOYHUKOB, KPEKHHT Mapa(uHOB,
MOJTyYCHUE CHHTETHYECKOTO OCH3MHA, ra3u(uKaIus yriis, THAPUPOBAHNE AJIKAHOB.
*JlabopaTopHble crIOCOOBI OTYUYEHHS alIkaHOB: cuHTE3 Broplia, nekapOoKcuInpoBanue, THIPOIN3
KapOuia anroMUHUS. ™
Huxnoankanpl. 'oMomorudeckuii psa 1 HOMEHKIATypa UKIOATKAHOB, UX 00mIas ¢popmyna.
[lonsiTHe 0 HaNPsHKEHUH LMKIIA. M30MepHs IUKI0ATKaHOB: MEXKKIIACCOBAsi, YTIEPOJHOTO CKEJeTa,
reomerpuueckas. [lomyuenue u Gpusndeckre CBOWCTBA IUKIOATKAHOB. XUMUYECKUE CBOWCTBA
uKIoankanoB. Crienuduka CBOMCTB IIMKIOAIKAHOB C MaJIbIM pa3MepoM IHKiIa. Peakuuu
MPUCOEANHEHUS U PAIUKAIBLHOTO 3aMEIlEHUSI.
Hemoncmpayuu
Mogenu MOeKy MeTaHa, APYTruX ajJKaHOB, Pa3IMYHbIX KOH()OpPMALIUN IUKIOTEKCaHa.
[TnaBnenue napaduHa U €ro OTHOIIEHUE K BOJIE (PaCTBOPUMOCTh, TNIOTHOCTh, CMaUUBaHUE)..
I'openne Metana, npomaH-0yTaHOBOW cMecH, mapaduHa.
OTHolIeHNEe UKIIOTeKCaHa K OPOMHOM BOJIE ¥ pacTBOPY MepMaHraHaTa Kajus.
IIpakTuyeckoe 3anaTue Nel: «[lonyyenue MmeTtana u u3y4eHue ero CBOMCTB(ropeHue,
OTHOIIIEHHE K OPOMHOIi BOJIE U PACTBOPY MEpMaHTaHaTa Kalusl).HOMEHKIIATypa aJIKaHOB)
IIpakTuueckoe 3ansaTue Ne2: «OOHapyKeHHE BOABI, YTIEKHUCIOTO ra3a B IPOAYKTaX TOPEHUS
cBeur. O3HAKOMIICHHE CO CBOMCTBAMH TBEP/IBIX MapaprHOB (TIaBICHUE, pACTBOPUMOCTH,
OTCYTCTBHUEM B3aUMOJICHCTBUS ¢ OPOMHOM BOJIOM, paCTBOPAMH IIEPMaHTaHATA KaJIHsI )

1.3. Smunenoevie u ouenoswvie y21€6000po0bl
TI'omosornuyeckuii psig aJIKeHOB. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJIbI



STHUJICHA U allKeHOB. ['oMonornyeckuii psix u oomas popmyna ankeHoB. Mi3oMepust 3THIEHOBBIX
YIJI€BOJIOPOIOB: MEXKIIACCOBAsI, YIJIEPOIHOTO CKEJETA, MOJI0KEHUS KPaTHOM CBSI3H,
reomerprueckasi. OcoOEHHOCTH HOMEHKIIATYpPhl STUJICHOBBIX YIIIEBOI0POI0B, HA3BAHUS
BAKHEUIINX paauKaioB. OU3NUECKUE CBOMCTBA AIKEHOB.

XuMHYeCKHE CBOMCTBA aJIKEHOB. DJICKTPOPUIBHBIA XapaKTep peaKiuii, CKIOHHOCTh

K peakIusM IPUCOEINHEHHUSI, OKUCIIEeHUs, TonuMepu3zanuu. [IpaBuno MapkoBHUKOBa

U €r0 2JIEKTPOHHOE 000CcHOBaHMe. Peakiny raloreHnpoBaHus, THIPOraJloreHUPOBAHHUS,
ruapaTanuy, rupupoBanus. Mexanusm AE-peakuunii. [TonaTre o peakuusax nojiuMepu3aluu.
I'openue ankeHoB. Peakimu okucnenus. *Peakuus Barnepa u ee 3Hauenue st oOHapyKeHUs
HENpeeNbHbIX YTIEBOIOPOAOB, IOJYyUEHUS TTINKOIEH.™

IIpumMeHeHne U c10COOBI MOJTyYeHHs AJTKEHOB. Vcnonb30BaHuE BHICOKOW peaKIIMOHHOM
CIIOCOOHOCTH aJIKEHOB B XMMUYECKOM MPOMBITIIIEHHOCTH. [IpruMeHenue 3TusieHa u nponuieHa.
[IpoMmblinieHHBIE CIOCOOBI MOTYYEeHHsI aTKeHOB. Peakiiuu neruipupoBaus U KPEKUHTa aJKEeHOB.
JlaboparopHblie criocoObl MOTYYEHHSI aJTKEHOB.

Aakaauenbl. [TonsaTre u knaccudukanus JUEHOBBIX YIIIEBOJOPOJIOB IO B3aUMHOMY
PaCMOJIOKEHUIO KPaTHBIX CBsi3ell B MojieKyie. OCOOEHHOCTH 3JIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
CTPOEHMSI CONPSKEHHBIX AUEeHOB. [loHaTHe 0 m-31exkTpoHHol cucreme. Homenkiatypa
JMEHOBBIX YII€BOI0P010B. OCOOEHHOCTH XUMUUYECKUX CBOMCTB COINPSIKEHHBIX TUEHOB KaK
CJIEJICTBUE UX AIEKTPOHHOTO cTpoeHus. Peakiuu 1,4-npucoeaunenus. [Tonumepusanus

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

OcHOBHBIE IOHATHSI XUMHH BBICOKOMOJIEKYJISIPHBIX COe/INHEHNH (HA MpUMepe MPOIYKTOB
MOJIMMEPHU3ALHUHU AJTKEHOB, AJIKAIMECHOB H X IAJIOTeHIIPOM3BOAHBIX). MoHOMED,

MOJIMMED, PeaKlUsl MOJIUMEPU3ALIUU, CTEIIEHb MTOJIMMEPU3ALUU, CTPYKTYPHOE 3B€HO. THIbI
MIOJIMMEPHBIX LIETIEeH: IMHENHbIE, Pa3BETBICHHbIE, cluuThIe. [loHATHE O cTEepeoperyasspHbIX
nosinMepax. [lonumepsl TepMorIacTUUHbIE U TEpMOpeakTUBHbIE. [IpeacraBienue o
iacTMaccax 1 anacromepax. [lonuaTunen BEICOKOrO M HU3KOTO JaBJI€HHUs, €r0 CBOWCTBA

u npuMmeHenue. [lonumnponusieH, ero npuMeHeHue 1 cBoiicTBa.™ ["aorencoeprxaiiye nojauMepsl:
TehI0H, MONMUBUHMWIXJIOpHUA.* Kayuyku HaTypanbHbIi U cuHTeTHYecKre. COmoIruMephl
(OyTammeHCTHPONBbHBIN Kayuyk). Bynkanuzanus kaydyka, pesuHa 1 S00HUT.
Hemoncmpayuu

Mopenu MONeKyI CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX N30MEPOB AIKEHOB U AJIKAJUEHOB.
Komnekuus «Kaydyk u pe3uHay.

OObHapykeHue HenpeaeNbHbIX COETUHEHUI B KEPOCUHE, CKUITUIAPE.

O3HakoMJyIeHHEe ¢ 00pa3lamMu MOJIUATUIIEHA U OJUIIPOIUIICHA.

PacnioznaBanue o0pas3IoB ajJKaHOB U aJIKEHOB.

IIpakTnueckas padora Ne:3 «[lonyueHue sTuiIeHa U U3y4YEeHUE €Tro CBOMCTBA (B3aMMOAEHCTBHUE
3THIIeHA ¢ OPOMHOI BOJIOM, pacTBOPOM NepMaHTraHaTa Kanus. HoMeHknatypa ankeHOBY.

1.4. Ayemunenosvie y2n1e6000poosl
I'omosornyeckuii psig aJIKMHOB. DJIEKTPOHHOE U MMPOCTPAHCTBEHHOE CTPOCHUE alleTHIICHA
U Ipyrux aakuHoB. ['omonoruueckuii psan u odmas hopmyna ankuHoB. Homenkinatypa
AlETUJICHOBBIX YIJI€BOA0POI0B. M30Mepusi MexXKiiaccoBasi, yriepoJHOTO CKeJleTa, OJIOKEHUS
KpaTHOM CBSI3H.
Xumuyeckue cBOiicTBa U MpUMeHeHHe AJTKHHOB. OCOOCHHOCTH peakinii MPUCOSANHEHUS
10 TPOMHOM yraepoa-yriepoanoun csizu. Peakuus Kydeposa. [IpaBuiio MapkoBHUKOBa



MPUMEHUTEIHHO K aneTuieHaM. [loaBuxHOCTh aToMa Bo0poa (KUCIOTHBIE CBOMCTBA aJIKUHOB).

Oxwucnenue ankuHoB. Peakuus 3enunackoro. [IpuMeneHne areTuaeHOBBIX YIIIEBOIOPOIOB.

[TonuBuHMTALIETAT.

Ioayyenue aaxkuHoB. [lonydyeHne aneTuieHa MUpoIM30M MeTaHa U KapOUIHBIM METOIOM.

Hemoncmpayuu

Mogenu MOJIEKyYIbl aeTHIIeHa U APYTHX AIKUHOB.

[Tonyuenue anerunieHa u3 KapOuaa Kanblysl, 03HAKOMIIEHHE C PU3NYECKUMHU U XUMHUYECKUMHU

CBOWCTBaMH alleTUJICHA: PACTBOPUMOCTBIO B BOZIE, TOPEHUEM, B3aUMOICHCTBHEM

¢ OpoMHOI1 BO/IOM, pacTBOPOM TepMaHTraHarta kaywsi, coisimu meau (1) u cepedpa.
IIpakTnueckas padora Ne:4 «Ilonyuenue u cBoiicTBa anietTuiieHa. HoMeHkaTypa ankuHOBY.

1.5. Apomamuuyeckue y2n1ee000opoont
I'omosiornuyeckuii psia apeHoB. beH30J1 Kak IIPeICTaBUTENb apEHOB. Pa3BuTHE IPEACTABICHUN O
cTpoeHnu Oen3ona. CoBpeMEeHHbIE MPEACTaBICHUS 00 AIIEKTPOHHOM U MPOCTPAHCTBEHHOM
cTpoeHunu Oenzona. ObpazoBaHuEe apoOMaTUUYECKOM m-cucTeMbl. ['omomnoru Oex3ona, ux
HOMEHKJIaTypa, obmas popmyrna. Homenknarypa st 1u3aMeneHHbIX MPOU3BOAHBIX OeH30a!
opmo-, Mema-, napa-pacroiaoKeHue 3amectTuTeneil. Pusndeckue CBONCTBA apeHOB.
Xumuyeckue cBoiicTBa apeHoB. [Ipumepsl peakinii 21eKTpOPHIBHOTO 3aMEIICHUS:
raJJOTeHUPOBaHUS, alKmMpoBanus (katanuzatopsl Opunenst — Kpadrea), HutpoBanus,
cynb(hupoBaHus. Peakinu ruipupoBaHus U MPUCOSTUHEHHS XJIopa K 6eH30my. *Oco0eHHOCTH
XMMHUYECKHX CBOMCTB rOMOJIOTOB OeH30j1a * B3auMHOE BIMSTHIE aTOMOB Ha IIPUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakusax deKTpodmibHoro 3amerienus. OpuentanTsl | u Il pona.
IIpumeHeHne u mosyyenune apeHoB. [IpupoHbie HCTOYHUMKHA apOMAaTHUYECKUX YIIJIEBOJOPOIOB.
ApoMaTu3zaius alKaHOB U [UKII0AKaHOB. AJIKUIMpOBaHUE OeH307Ia.
Hemoncmpauyuu
[apocTepkHeBbIe 1 00BEMHBIE MOJIETH MOJIEKYJ OEH30J1a i €r0 TOMOJIOTOB.
OtHomenne O0eH3o0ia K OpOMHOM BOJIE, paCTBOPY IMEpMaHraHaTa Kajlus.

1.6. IIpupoouvie ucmouHuKku y21€6000p0006
Hed¢rs. Haxoxaenue B npupoae, coctaB u pu3nYecKue CBOWCTBA HEPTH.
TornmBHO3HEpreTUyeckoe 3HaueHue HepTH. [IpombinienHas nepepadorka HepTu. PexTrduxanus
He(TH, OCHOBHBIE (PpaKIMK ee pa3/iesieHHs], UX UCTOIb30BaHue. Bropuunas nepepaboTka
HepTenpoayKTOB. *PexTH(uKanus Ma3yTa Ipu yMEHbIIEHHOM J1aBieHun.* KpekuHr
HedTenpoayKkToB. Pasnuunblie Buabl kpekunra, padotsl B.I'.IllyxoBa. M3oMepu3anus alnkaHoB.
AJNKuIMpoBaHUe HENIPEAEIbHBIX YriIeBOA0POo0B. Pudopmunr nedprenpoaykros. KauectBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.
IIpupoaublii ¥ nonyTHLIN HeTsAHOM ra3sl. CpaBHEHHE cOCTaBa MPUPOIHOTO U MOMYTHOTO
ra3oB, UX PAKTUYECKOE UCIIOIb30BAHUE.
*KameHHblIil yroJyib. OCHOBHbIE HAaIIPAaBJICHUS UCIOIb30BaHUS KaMeHHOTo yrist. KokcoBanue
KaMEHHOT0 YIUIs, BaXKHEHUIINME IPOAYKTHI ITOI0 IPOLEcca: KOKC, KAMEHHOYTOJIbHAsL CMOJIa,
HazcMobHas Boja. CoeTMHEHMs, BBIAEIAEMbIE U3 KAMEHHOYTOJIBHOM CMOJIBL. [IpoayKThI,
MoJTy4aeMble U3 HaJICMOJIbHOU BOJIBL. ™
DKOJIOTHYECKHE acTIeKThl JOOBIYH, TEPEepPadOTKH U MCIIOIB30BaHHS TOPIOUNX HCKOIAEMBIX.
Hemoncmpayuu
Komnekuus «IIpupoaHbie MICTOYHUKH YIIIEBOJOPOIOBY.
CpaBHeHHe Mpo1leccoB TOpeHUs He(TH U IPUPOJHOTO rasa.



O6pa3zoBanue He(TAHOIM TUIEHKN Ha TOBEPXHOCTH BOJIBL.
Karanutuaeckuit kpekuHr napaduHa (Wi KepoCcHHa).
PacTBOpHMOCTH pa3nuyHbIX HEPTEPOAYKTOB (OCH3MHA, KEPOCHUHA, TU3EIBHOTO TOILIMBA,

Ba3eNMHa, nmapaduHa) Ipyr B Apyre.

1.7. I'uopokcunvnwvle coedounenus

Crpoenne u kiaaccuukanus cnuproB. Kinaccudukanus cnupToB 10 TUIY YTIIIEBOJAOPOTHOTO
paaMKaila, Yuciay TMIPOKCUIIBHBIX IPYII U THUILy aTOMa yIJIepo/ia, CBA3aHHOIO C THIPOKCUIIbHOU
Ipynnoi. 1eKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE TMAPOKCUIBHOM Ipynnbl. BnusHue
CTPOEHUS CIIUPTOB HA UX (PU3NYECKHE CBOWCTBA. MEXMOIIEKYIISIpHAsE BOAOPOIHAS CBSI3b.
I'omonornyeckuii ps npeieabHbIX OJHOATOMHBIX CIUPTOB. M30Mepust 1 HOMEHKIIaTypa
AJIKaHOJIOB, UX o0mIas Gopmyia.
XHMHYeCKHEe CBOICTBA aJIKAHOJIOB. PeakiinoHHast cioCOOHOCTD MpeIebHBIX OJJHOATOMHbBIX
cnupToB. CpaBHEHUE KUCIOTHO-OCHOBHBIX CBOMCTB OPTAHMYECKUX U HEOPTaHUYECKHUX
coequHeHui, coaepxkamux OH-rpynmy: Kuciaor, ocHoBaHUH, aM(OTEPHBIX COeTMHEHUI
(Bobl, ciupToB). Peakium, moaTBep:kIaolue KUCIOTHBIE CBOMCTBA ClIUPTOB. Peakiiun
3aMeLIEHUs THIPOKCUIIBHON IpynIbl. MexXMoeKysipHas AeruapaTanus CIUPTOB, YCIOBUS
o0pa3oBaHus MPOCTHIX APUPOB. CrI0KHBIE YPUPHI HEOPTAHHUECKUX U OPTAaHMYECKUX KUCIIOT,
peakuuu 3repupukannu. OKUCIEHNE U OKUCIUTEIBHOE IErHIPUPOBAHUE CIIUPTOB.
Crnoco0blI moJryuyeHust CIMPTOB. ['uaposin3 rajoreHankaHoB. ['uapaTanys aJkeHoB, YCIOBUS €€
npoBeaeHus. BocctaHoBiieHrne KapOOHUIBHBIX COSTUHEHUI.
OT1aesibHBIE IPEACTABUTENN AJTKAHOJI0B. METaHOJ, €ro NPOMBIIUIEHHOE NOJIyYeHHUE U
MIPUMEHEHNE B TPOMBINIICHHOCTH. bronorndeckoe aericteue metanomia. Crnenuduueckue
CHIO0COOBI MOTYYeHHs 3TUIOBOrO crupra. dusnonaoruueckoe AecTBUe ITaHOMA.
MHoroaromublie ciupThl. M30Mepusi 1 HOMEHKIIaTypa MPEeACTaBUTENEH IBYX- U TPEXaTOMHBIX
cnupToB. OCOOEHHOCTH XMMUYECKHX CBOMCTB MHOIOQTOMHBIX CIIUPTOB, X KAUECTBEHHOE
oOHapyxeHue. OTAeNbHbIE IPEICTABUTENN: STUIICHIJIUKOIIb, IIMIIEPUH, CIIOCOOB! UX MOTYYEHHUS,
MIPaKTUYECKOE IPUMEHEHHE.
®eHo.1. DIIEKTPOHHOE U TPOCTPAHCTBEHHOE CTpoeHue (GeHosa. BzaumHoe BnusHue
apOMAaTHUYeCKOr0 KOJbIla U THAPOKCUILHON TpyNbl. XUMUYECKHE CBOMCTBA (peHoa KaK (GyHKIUSA
€ro XMMHUYEeCKoro cTpoeHusi. bpomupoBanue enosna (kauecTBeHHas peakiiysi), HITPOBaHUE
(MMKpUHOBas KUCIJIOTA, €€ CBOWCTBA U puMeHeHHe). OO0pa3oBaHHe OKPAIIEHHBIX KOMIUIEKCOB C
nonom Fe®*. [Ipumenenue denona. [lomydyenne GeHosna B MPOMBIIIICHHOCTH.
Hemoncmpayuu
Monenu MoeKys CIUPTOB U (DEHOIIOB.
PacTBOpUMOCTH B BOJIE aJIKAHOJIOB, ATHJICHTJIMKOJIS, TJIMLEPUHA, (heHoIa.
Peakuus ¢penona ¢ popmanbaeruiom.
KayecTBeHHbBIE peakiiuu Ha (HEHO.
3aBHCHUMOCTH paCTBOPUMOCTHU (hEHOJIA B BOJIE OT TEMIEPATYpHI.
B3aumoneiicTBre (heHOMA ¢ paCTBOPOM IIETOYUH.
Pacnio3HaBanue BOJHBIX PacTBOPOB (heHOJIA U TIUIEpUHA.

IIpakTuyeckasi padora Ne5: « M3zydeHne cBOMCTB CIUPTOB (PaCTBOPUMOCTH B BOJIE,
OKHCJIEHNUE), MOIy4eHHUEe AUITUIIOBOrO Adupa, TIUIepaTa Mean»
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1.8. Anvoecuowvt u kemonwi

T'omosornueckue psibl aJIbIerHI0B U KeTOHOB. [loHsATHE 0 KAPOOHUIIHHBIX COSTMHECHUSX.
DIEeKTPOHHOE CTPOeHUE KapOOHMIbHOM rpymnmbl. I3oMepHst 1 HOMEHKIATypa ajlbIerHI0B U
KeTOHOB. Pu3nuecKre CBOMCTBA KapOOHWIIBHBIX COSIUHEHUH.
XHMHYeCKHE CBOICTBA aJIbAerH10B U KeTOHOB. PeakiinonHas cnocoOHOCTh KapOOHMIIbHBIX
coeMHEeHMH. Peakiiuyu OKUCIeHus aabIeru10B, KAYECTBEHHbBIE PEAKIIMU Ha aJIbJICTUIHYIO TPYIITY .
Peakuuu nonukonaeHcanuu: oopazoBanue GpeHonoGopManbIeruIHbIX CMOI.
IIpuMeHeHne U MoTyYeHHe KAPOOHWIbHBIX coeMHeHui. [[puMeHenue anbaeru10B U1 KETOHOB B
OBITY U IPOMBILUIEHHOCTH. AJIbACTUABI U KETOHBI B Ipupoe (3¢upHbie Macia, GepoOMOHBI).
[Torydenne kKapOOHWIBHBIX COCTMHEHU OKHCIIEHUEM CIIMPTOB, THApPATAIICH aJTKUHOB,
OKHCJIEHHEM YTIIeBOA0p010B. OTeNbHbIE MPECTABUTENN allbJICTUIOB U KETOHOB, clienuduueckue
CTOCOOBI UX TOTYYEHHUS U CBOICTBA.
Hemoncmpayuu
[apocTepkHEeBbIE U 0OBEMHBIE MOAETH MOJIEKYJI AJIbJICTUAOB U KETOHOB.
[TonyyeHue yKkCyCHOro ajb/eruja, OKUCICHHE 3TaHOJIa XPOMOBOW CMECHIO.
KauectBenHbie peakiiy Ha anbJIETHAHYIO TPYIIITY.

IIpakTuyeckas padoraNe6: «3ydeHre BOCCTAHOBUTEIbHBIX CBOWCTB aJIbJICTHJIOB: PEAKIIUS
«cepedpsiHOTO 3epKaay, BoccTaHOBIeHHE Tuapokcuaa meau (11)».

1.9. Kapoonoewie kuciomsl u ux npou3zeoonvie
I'omonornueckuii psig npeaeIbHbIX O/ITHOOCHOBHBIX KapOOHOBBIX KUCJIOT. [loHsATHE O
KapOOHOBBIX KUCIIOTAX U UX KiIacCUpUKALMs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE
KapOOKCHIIbHOM rpynnbl. ['oMosornyeckuil psji NpeesibHbIX 0JJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT, UX HOMEHKJIaTypa U u3oMepusi. MexMOoeKyJIsspHble BOAOPOAHbIE CBA3H KAPOOKCUIIBHBIX
TPYIII, X BIUSHUE HA PU3NUECKUE CBOHCTBA KAPOOHOBBIX KUCIIOT.
XumMHu4ecKkHe cBOMCcTBa KAPOOHOBBIX KHCJIOT. Peakuuu, WITIOCTPUPYIOIINE KACIOTHBIE
CBOMCTBA U UX CPAaBHEHHUE CO CBOWCTBAMU HEOPraHMUYECKUX KucioT. OOpa3oBaHue
(GYHKLIMOHATIBHBIX IPOU3BOIHBIX KAPOOHOBBIX KUCIIOT. Peakiiuu stepupukanui. AHTUAPUIbI
KapOOHOBBIX KUCJIOT, UX MOJYyYEHHE U IPUMEHEHHUE.
Crnoco0blI mosry4yeHnst KapOOHOBBIX KHCJI0T. OTae/IbHbIC IPEICTABUTE/M H UX 3HAYCHHE.
OO6mme crmocoOb! MOTYYEHUs: OKUCIIEHNE aTKaHOB, AJIKEHOB, TIEPBUYHBIX CITUPTOB, alIbJIETHIOB.
Baxmuelimme npeacraBuTenn KapOOHOBBIX KMCIIOT, UX OMOJ0rHYeckas poib,
crenu(puUecKre croco0bl MOJy4yeHus, CBOMCTBA U IPUMEHEHUE MYPaBbHUHON, YKCYCHOM,
MaJIbMUTUHOBOM U CTEAPUHOBOMW; aKPUIIOBOM U METAKPUIIOBOM; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBOI; 11[aBEIEBOI; OCH30MHON KUCIIOT.
Caosxnbie 3¢upbl. CTpoeHHe 1 HOMEHKJIATypa CI0XKHBIX 3(UPOB, MEXKKIIACCOBAs H30MEPHUS C
KapOOHOBBIMU KHcIO0TaMU. CIIocOOBI MOJTyueHust CII0KHbBIX 3(rupoB. OOpaTUMOCTh peakliuu
TepupUKaMU U (aKTOPBI, BIUSIONME Ha CMELIeHHe paBHOBecHs. *O0pazoBaHMe CI0KHBIX
noninaupos. [Monmustunentepedranar. Jlapcan kak nmpeacTaBUTENb CHHTETUYECKUX BOJIOKOH.™
XUMHUYECKUE CBOMCTBA U PUMEHEHUE CIOKHBIX I(PHPOB.
Kupsl. XKupsl kak ciaoxkHbie 3pups! rauiepruHa. KapOooHOBbIE KUCIOTHI, BXOSIINE B COCTAB
KHUPOB. 3aBUCHUMOCTb KOHCUCTEHIIUH JKUPOB OT UX COCTaBa. XMMHUYECKHUE CBOMCTBA )KUPOB:
TUJIPOJIN3, OMBUIEHUE, THpUpOBaHKe. bruonornueckas posib )KUPOB, X UCIIOJIb30BAHUE B OBITY U
IIPOMBIIIJIEHHOCTH.
Coun kap60HOBBIX KMCJI0T. Mbiia. CriocoObl Moy4eHus coiel: B3auMOecTBHE KapOOHOBBIX
KHCJIOT ¢ METAJUIAMH, OCHOBHBIMHM OKCHJIaMH, OCHOBAHUSIMH, COJIIMU; IIEJIOYHOM THIPOIN3
CIIOKHBIX 3(hpoB. XUMUYECKHE CBONCTBA COJIE KapOOHOBBIX KUCIIOT: THAPOJIU3,PEaKIIii HOHHOTO
obMeHa. Mbuia, CyIIHOCTh MOIOLIETo AeicTBUs. OTHOIIEHHE MbLIa K )KECTKOH BOJE.
*Cunretnueckue moromue cpenctsa — CMC (aeTepreHTsl), uX MPeruMyIIecTBa U HEAOCTaTKU. ™
Hemoncmpayuu
3HaKOMCTBO C (U3NYECKUMHU CBOWCTBAMHU BaKHEHIINX KapOOHOBBIX KUCIIOT.
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OTHo1IEHNE pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.
CpaBHenue pH BOIHBIX paCTBOPOB YKCYCHOM M COJISIHOM KHUCJIOT OJJMHAKOBOM MOJIIPHOCTH.
[Tomy4yeHue NpUsATHO MaXHYIIETO CIOKHOTO pupa.
OTHOIIEHUE CAMBOYHOTO, MOJICOTHEYHOT'0, MATMHHOTO Macell ¥ MapraputHa K OpoMHoOH
BOJZIC U PACTBOPY IIEPMaHraHaTa KaJus.

IIpakTnyeckas padora Ne/: «B3aumoseiicTBue yKCyCHOM KMCIO0THI ¢ MeTtaiamu. [lonydenne
3¢upa yKCYCHOM KUCIIOTBI».

IpakTnyeckas padora Ne8: «llomydeHue cioXHBIX 3PUPOB. OMBUICHHE KHPa»

1.10. Yznegoown

IHonsitue 06 yriaesoaax. Knaccudukanus yrieBogoB. MOHO-, - U TIOJIUCAXAPHUIbI,
IIPEICTaBUTENN KayKJOU IpyMNIIbl yIiIeBOJ0B. buonoruueckas poib yrieBoJoB, UX 3HAUEHUE
B )KM3HU YeJIOBEeKa U 00IeCTBa.
Momnocaxapuabl. CTpoeHHE U ONITUYECKasi H30MepHsi MOHOCaxapuaoB. X kiaccudukanus mo
YHCIIy aTOMOB YIJIepoja U Mpupoe kKapooHuabHOH rpymibl. @opmyibl Duiiepa u Xeyopcea st
n300pakeHusI MOJIEKYNT MOHOcaxapu10B. OTHeceHne MOHocaxapuIoB k D- u L-psiay. Baxkneiimue
MPeICTaBUTENIN MOHO3. ['TII0K03a, CTpOeHHUE ee MOJIEKYIbl M (pu3ndeckue cBoicTBa. TayToMepus.
XUMUYECKHE CBOMCTBA TIIFOKO3BI: PEaKIUH 0 albJIETUIHON rpymIie («cepeOdpssHOTo 3epKaiay,
OKHCJIEHHE a30THON KUCJIOTOM, THAPHUpOBaHuE). Peakinu riiroko3bl KAk MHOTOATOMHOTO CIIUPTA:
B3aMMO/IeIiCTBHE III0OKO3bI ¢ ThipokcuioM menu (1I) mpu komHaTHON TemrepaTrype U HarpeBaHUU.
Pasznuunbie THIBI OpokeHus (CnupToBOE, MoJouHOKHUCIOE). [ Moko3a B mpupoje. buonorundeckas
POJIb U IPUMEHEHHE ITI0K03bl. PpyKTO3a Kak U30Mep III0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U
XUMHUYECKHUX CBOMCTB INIIOKO3bI U (PYKTO3bl. DpYyKTO32a B IPUPOJE U €€ OUOIOrnuecKas poJb.
[Tento3bl. Pubo3a u ne3okcupudo3a Kak mpecTaBUTENU albA0NeHT03. CTpoeHHE MOJIEKY.
HMucaxapuabl. Ctpoenue qucaxapuaoB. Crocod cousieHeHus UKI0B. BoccTanapnuBatoime u
HEBOCCTAHABJIMBAIOIIME CBOMCTBA AUCAXapHI0B KaK CJIeICTBUE cowleHeHUs nukiia. CTpoeHue u
XUMHUYECKHE CBOICTBA caxapo3bl. *TeXHOIOrHuYeCcKre OCHOBHI IPOU3BO/ICTBA
caxapo3bl.* JlakTo3a 1 MaJIbTO3a KaK U30MEPHI CaXapo3bl.
Iosmcaxapuapl. O61iee cTpoeHue nonucaxapuaos. CTpoeHHe MOJIEKYIIbl Kpaxmaia, aMuio3a u
amwiionekTuH. du3nueckue cBOCTBa Kpaxmaia, €ro HaXx0XkJIeHUE B IPUPOJIE U OMoJIornyecKas
pouib. ['mukoren. Xumuueckue cBoiicTBa kpaxmaia. CTpoeHUe 3JIEMEHTApPHOIO 3B€HA LEJUIIOJIO03bI.
Bnusinue crpoeHust monuMepHon 1enu Ha (pU3nueckue 1 XUMUYECKUEe CBOMCTBA LEITIOJIO3BI.
I'uponu3 1emnmoa03sl, 00pa3o0BaHUe CIOKHBIX 3(PUPOB ¢ HEOPraHMYECKUMH U OPTaHUYECKUMU
kucinoramu. [loHsTHE 00 UCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IleJKe, BUCKo3e. HaxoxieHue B
MpHUPO/Ie U OUONOTHYECKask POJIb HEJUT0NI03bl. CpaBHEHHE CBOMCTB KpaxMala U IeJITI0I03bI.
Hemoncmpayuu
OO0pa3ibl YrieBo0B U U3EINUN U3 HUX.
B3aunmogeiicTBre TIII0K03bI ¢ YKCUHCEPHUCTON KUCIOTOM.
OTtHoleHne pacTBOPOB caxaposbl M ManbTo3bl K Cu(OH), npu HarpeBaHum.
O3HakoMJIeHHE ¢ (PU3UYECKUMHU CBOMCTBAMM Kpaxmalia U 11eJUTH0JI03bI.
Halyxanwe 1emono3sl 1 Kpaxmana B BOJIE.
Komnexnust BOJIOKOH.

IIpakTuyeckas padora Ne9: « XuMudeckre CBONCTBA YIIIeBOAOB (PeaKIus «CepeOpstHOro
3epKajia» IIIOK03bl, B3auMoieiicTBHe ¢ ruapokcuaoM meau (I1), meficTBue aMMHa4HOTO pacTBOpa
OKcuja cepeOpa Ha caxapo3sy, Hoja Ha Kpaxmai)y.

1.11. Amunsl, amunoxkuciomel, 6e1Ku
Kaaccuduxanus u usomepusi amuHoB. [lonstue 06 amunax. [lepBuyHbie, BTOPUYHBIE
U TpeTHYHbIe aMUHbI. Kiaccudukarus aMuHOB TIO TUITY YTIIEBOJAOPOIHOTO pajrKaia u
YHCITy aMUHOTPYIII B MoOJIeKyJe. ['oMonorndeckue psasl MpeieabHbIX alndaTHIecKux u
apOMaTUYECKNX aMUHOB, H30MEpHUs 1 HOMEHKJIATypa.
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XuMHUYeCKHe CBOHCTBA AMUHOB. AMUHBI KaK OpraHMYE€CKUE OCHOBAHUS, UX CPABHEHHUE C
aMMHUAKOM U IPYTUMHU HEOPTraHWUYECKUMH OCHOBaHUSIMHU. CpaBHEHHE XUMUYECKUX CBOMCTB
anudaTHIECKUX U apOMaTHYECKNX aMUHOB. O0pa3oBaHre aMUI0B. AHUJIMHOBBIC KPACUTEIIH.
*TloHsATHE O CHHTCTUYCCKHUX BOJIOKHAX. IToanaMubl ¥ moJiMaMHAHEIC CHHTETHYCCKUE BOJIOKHA. *
IIpumeHenne u mosryyenune aMmuHoB. [lonydenne amuHoB. Paboter H. H. 3ununa.
AMUHOKUCIOTHI. [loHsATHE 00 aMHHOKHCTIOTAX, UX Kiaccudukamnus u crpoeHue. Onruueckas
HU30MEpUs 0-aMUHOKUCIIOT. HOMEHKIaTypa aMUHOKHUCIIOT. JJBOMCTBEHHOCTh KMCIOTHO-OCHOBHBIX
CBOWCTB aMHUHOKHUCIIOT U €€ NPUYMHbL. bunoiisspabie noHbl. Peakunu konaeHcanuu. [lentuanas
cBs3b. *CHHTETHYECKHUE BOJIOKHA: KalPpOH, YHAHT.™

Knaccudukanus BonokoH. [TonydeHrne aMUHOKHUCIIOT, UX TIPUMEHEHUE B OMOJIOTHYeCKas

byHKIHS.
Beaku. benku kak mpupoansie nonumepsl. [lepBudnasi, BTopuyHasi, TPETHYHAS U YeTBEPTHYHAS

CTPYKTYpHBI 0eIK0B. PUOPUILIPHBIC U TIIOOYISIpHBIC O€IKW. XUMHUUECKHE CBOMCTBA OCIIKOB:
TOpeHHe, JeHATYpallUs, THIPOIN3, KAYeCTBCHHBIC (I[BETHBIC) peakiuu. bruonorndeckue GpyHKINN
0enkoB, nx 3HaueHue. benku kak komMnoHeHT nuiy. [Ipobiema 6eIKOBOro rojiolaHus U MyTH ee
pElIeHUS.
Hemoncmpauyuu
B3anmoneiicTBre aHUIMHA U METUJIAMUHA C BOJIOW U KUCIIOTAMH.
OxpairBanue TKaHel aHUJIMHOBBIMU KPACUTEISIMHU.
OO6HapykeHue QyHKIIMOHATBHBIX TPYII B MOJICKYJIaX aMHHOKHCJIOT.
Helitpanu3zanus menouyn aMUHOKHCIOTOM.
Heltpanuzanus KucioTel aMUMHOKHCIOTOM.
PactBopenue u ocaxaenrue 6enKoB.
IMpakTnyeckas padora Nel(0: « OOpa3oBanue coyiell aHWIMHA. bpoMUpOBaHUE aHWIIHHAY.
IIpakTuyeckas padora Ne 11 «/lenarypanus Oenka. [{BeTHble peakiiuu OEIKOBY.

1.12. A3omcoodepicaujue 2emepoyukiuueckue coeounenus. Hykneunogie kuciomol.

HyxkJienHoBbIe KHCI0TBI. HyKII€MHOBBIE KUCIOTHI KaK IPUPOAHBIE ITOIMMeEphl. HykieoTuael,
ux ctpoenue, npumepbl. AT® u AJI®, ux B3auMoIrpeBpaIieHle u posib 3TOro MpoIecca B IpUpoIe.
[Tonstue JIHK u PHK. Crpoenune JIHK, ee nepsuunas u BTopuuHas cTpykrypa. Paboter @.Kpuka u
JI.Yotcona. KommieMeHTapHOCTH a30TUCTBIX ocHOBaHMH. Pemnmukanusa JIHK. Ocobennoctu
crpoenust PHK. Tunsl PHK u nx 6uonornyeckue ¢pynkuuu. IloHsTHE O TPOMUHOM KOz€ (KOJOHE).
buocunTes 6enka B )KUBOM KieTke. [ 'eHHast nHXKeHepus u OuorexHosorus. TpaHcrenHsle GopMbl
pacTeHHi U )KUBOTHBIX.
Hemoncmpayuu
Mopaenu MONEKyJI BAKHEUIIUX TeTEPOLUKIIOB.
Kosneknus rerepoluKInIecKuX COeMHEHUN.
Monaenps Mmonekynsl JIHK, neMoHCcTpaius npuHImna KOMIIEMEHTAPHOCTH a30TUCTBIX OCHOBAHMIA.
OO0pa31bl NPOYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PacTEHUH 1 )KUBOTHBIX.
JlexapcTBa 1 mpenapaThl, U3rOTOBJIEHHbBIE METOAAMU T€HHONW MH)KEHEPUU U OMOTEXHOJIOTHH.

1.13. Buonozuuecku akmuenbvie coeOuUHeHUA

®epMmenThl. [ToHaTue o pepmeHTax Kak 0 OMOIOTHYECKUX KaTalnu3aTopax OeIKOBONH MPUPOIBI.
OCOOEHHOCTH CTPOEHUS U CBOWCTB B CPAaBHEHUU C HEOPTaHWYECKUMHU KaTaTu3aTOPaMHU.
*Knaccuduxanus pepmeHToB. OCOOEHHOCTH CTPOEHHUS U CBOMCTB (DEPMEHTOB: CEEKTUBHOCTH U
3¢ (HeKTUBHOCTh. 3aBUCUMOCTb aKTUBHOCTH (PepMEHTOB OT TemnepaTypsl v pH cpeabl.* 3HaueHue
(GbepMeHTOB B OMOJIOTHH U IPUMEHEHNE B TPOMBIIIIIEHHOCTH.
Butamunsl. [lonsarue o Butamunax. Ux knaccudukanus u odoznauenue. Hopma norpebienus
BUTaMMHOB. BogopactBopumsie (Ha nmpumepe ButamMmuHoB C, rpyninsl B u P) u sxkupopactBopumbie
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(na mpumepe ButamMmuHOB A, D u E). ABUTaMHHO3bI, TUIIEPBUTAMHUHO3BI ¥ THIIOBUTAMUHO3BI, HX
npopUIIaKTUKA.

T'opMmonsbl. [ToHATHE 0 TOPMOHAX KaK OMOJOTUYECKH AKTHBHBIX BEIIECTBAX, BHITIOTHSIONIUX
SHAOKPUHHYIO PETYISILHIO )KU3HEIeATeIbHOCTH oprann3mMoB. Knaccudukanus

TOPMOHOB: CTEPOU/IbI, IPOU3BOIHBIE AMUHOKHUCIIOT, MOJIUIENTUIHbIC U OEJIKOBBIE TOPMOHBI.
OTtnenbHbIE MPEACTABUTENN: 3CTPAANOII, TECTOCTEPOH, MHCYJINH, aIpEHAJINH.

JlexapcrBa. [lonarue o iekapcTBax Kak XUMHUOTEPANEBTUYECKUX Mpenaparax. KpaTkue
HMCTOPUYECKHUE CBEACHUS O BOSHUKHOBEHUH M PA3BUTUU XUMHUOTEpaIuu. [ pynmbl 1ekapcTs:
cynabhaMuabl (CTPENTONNT), AHTUOMOTUKY (MICHULIUIUIVH ), aHTUTTUPETUKH (aCTIHPUH),
aHAIBIeTUKU (aHAIBIMH). MeXaHu3M JeHCTBUS HEKOTOPBIX JICKAPCTBEHHBIX MpPENapaTos,
CTPOEHHE MOJIEKYJI, IPOTHO3UPOBAHUE CBOMCTB HA OCHOBE aHAJIN3a XMMHUECKOIO CTPOEHHUS.
AHTHOMOTHUKY, UX KIIACCHU(pUKAIUS IO CTPOSHUIO, TUITY U CIIEKTPY JeiicTBus. bezonacHbie
CHOCOObI MPUMEHEHUS, JIEKAPCTBEHHbIE (POPMBI.
Hemoncmpayuu

CpaBuenue ckopoctu paznoxenust HoO, o nelictBueM dpepMeHTa Katanasbl U HEOPraHUUECKUX
kartanuzaTopoB: KI, FeCls, MnO,.

OO0pa31ibl BATAMUHHBIX [IPETIapaToB.

[TonuBUTaMHUHBI.

Crnaiinpl pororpaduil )KUBOTHBIX C pa3IMYHBIMU (POPMAMU ABUTAMUHO30B.

Craiigsl ¢ m300pakeHneM CTPYKTYPHBIX (hOpMyIT 3cTpaanoia, TECTOCTEpOHa, aApeHAIIHA.
B3aumopeiicTBue aapenanuna ¢ pacteopom FeCls.

Cnaiinel ¢ popmynamu amuja cyiab(GaHUIOBOM KUCIOTHI, AUTHAPOPOIUEBOM U TUAPODOINEBOI
KHUCIIOT, OCH3WINEHUIIUIUTMHA, TETPALMKINHA, AaClUpHUHA.

IIpakTuyeckas padora Ne 12: «OOGHapyxeHre BUTAMUHA A B MOJCOTHEYHOM Macle.

Oo6napyxenue ButamuHa C B sI0JJOYHOM COKE».

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

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

HN3mepenue BemecTBa. Macca aTOMOB M MOJIEKYJl. ATOMHasi €IMHULIA MacChl. OTHOCUTENbHBIE
aTOMHasi U MOJIEKyJsipHasi Macchl. KoJMuecTBO BelIecTBa M E€AMHUIIBI €r0 M3MEPEHUsS: MOJIb,
MMOJIb, KMOJIb. Uucno ABoraapo. MonsipHas Macca.

*ArperaTHble COCTOSIHMS BellleCTBA: TBEPAOC (KPUCTALIMYECKOE M aMOPGHOE), KHUAKOE U
razoo0pasHoe. *
3akoH ABoragpo W ero cieacTBus. MoOJspHBIA 00BEM BEIIECTB B Tra3000pa3HOM COCTOSHUH.
OObennHeHHbIH ra3oBbIil 3aK0H U ypaBHeHHe MeneneeBa—Knaneiipona.

*CMmecu BeulecTB. Paznuuuga Mexay cMecsIMA M XMMHUYECKUMH COEIMHEHUsIMU. MaccoBasd u
00BbeMHAas IO KOMIIOHEHTOB CMECH. *

*N3yueHne MeToI0B OYMCTKHU BeIIecTBa (MepeKprCTaIN3aIs, (GUITETPOBAHUE»*
Hemoncmpayuu
OMBITHL, WIUTFOCTPUPYIOIITUE 3aKOH COXpaHEeHHs Macchl. HekoTophie BemecTBa B KOIMYECTBE 1 MOITh.
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HaGop mozneneit aroMoB 1 MoJieKyJl. Mozieab MOJIIPHOTO 00beMa ra3os.
IIpakTuuyeckas padora Nel3: «Pemenue pacueTHbIX 3aj1a4 MO OMPEICIICHUIO COCTaBa U
KOJINYECTBA BEILECTBAY.

2.2. Cmpoenue amoma

ATOM - cJ10:KHAsA yacTuna. J[okazareabcTBa CIOKHOCTH CTPOEHUSI aTOMa: KaTOIHbIE U
peHTreHOBCKHUE JIydd, (oTodh(DEKT, paIluOaKTUBHOCTD, dNIeKTposn3. [[maneraprast Moaens aToMa
3.Pesepdopna. Crpoenne aroma o H.bopy. CoBpemeHHbIe MpeCTaBlIeHUs O CTPOCHUHU aTOMa.
KopnyckyssipHO-BOJIHOBOH IyaJIi3M 4aCTHUIL MUKPOMMPA.

CocTaB aTOMHOIO saApa — HYKJIOHBI: TPOTOHBI WM HEUTPOHBL. M30TONMBI W HYKIUABL.
Y CcTOWUHUBOCTH SATIEP.

DJIeKTPOHHAsT 000J104Ka aToMoOB. [loHsATHE 00 3JIEKTPOHHON OPOUTATU U DIIEKTPOHHOM
obnake. KBaHTOBbIC uYHMCia: TJaBHOE, OpOUTAIbHOE (MOOOYHOE), MArHUTHOE U CIIMHOBOE.
Pacnipenienienrie  37M€KTPOHOB IO HHEPreTHUECKUM YPOBHSAM, IOAYPOBHSIM U OpOUTAIAM B
COOTBETCTBUHU C MPHUHIUIIOM HauMMEHbIIEH sHepruu, npuHuunom Ilaynu u npaBunom ['yHna.
DNEeKTPOHHBIE KOH(MUTYpAIIMH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.

BanieHTHBIE BOBMOXHOCTH aTOMOB XUMUYECKUX AJIEMEHTOB.
DeKTpoHHAs KiIacCu(UKAIIHS XUMHUYECKUAX JIEMEHTOB: S-, P-, d-, f-31eMeHThI.

IpakTuyeckas padora Neld: «CocraBieHue IEKTPOHHBIX U rpaduyeckux (Gopmys aTOMOB,
oTpe/ieNieHUE CTENEeHEeH OKUCICHUS».

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

*OrkpeiTue Ilepuoamueckoro 3akona. Ilpenmnoceuiku: HakomieHHE (PAKTOIOTHYECKOTO
Matepuana, pabotel mnpenmectBeHHUKOB (M.B. leGepeitnepa, A.D. Illankyprya, JIx.A.
Heronenaca, JL.IO. Meiiepa), cbe3nq xumukoB B Kapicpys, nuuHocTtHble KauectBa JI.U.
MenneneeBa. Otkpoitre .. Menaeneesim [lepuogunueckoro 3akona.*

Ilepuonnuecknii 3akoH M cTrpoeHue aroma. M3oromsl. CoBpeMEHHOE MOHATHE XMMHUYECKOIO
anementa. CoBpemeHHas (opmynupoBka [lepuoanueckoro 3akona. Ilepuoanyeckas cucrema u
ctpoeHre aroma. DU3MYECKHH CMBICH IOPSAKOBOTO HOMEpPA 3JIEMEHTOB, HOMEpPOB TPYNIBI U
nepuona. I[leppuognyeckoe U3MEHEHUE CBOWCTB DJIEMEHTOB: paJnyca aTOMa; SHEPIUHM MOHMU3ALUU;
JNEKTPOOTPULATENBHOCTH. [IpUYMHBI U3MEHEHHsSI METAUIMYECKUX W HEMETAUIMYECKUX CBOMCTB
3JIEMEHTOB B TpyIlnax M Mepuojax, B TOM 4YHciae OONBIIMX M CBEPXOOJbIIUX. 3HAaUEHUE
[Iepnonnueckoro 3akona u Ilepuonnueckon cuctemMsl XUMHUYECKUX 3i1eMeHTOB J[.M. MeHneneeBa
JUISl pa3BUTHS HAYKU U IOHUMAaHUSI XUMUYECKON KApTUHBI MUpA.

JdemoncTpauuu. Pasnuunsie BapuaHThl TaOnuubl [lepuogudeckoil CHUCTEMBl XHUMHYECKUX
anemeHToB J[.. Menaeneena.

2.4. Cmpoenue eewecmea

IlonsiTHe © XMMHUECKOl cBsI3M. TUIIBI XUMHUUYECKMX CBS3€M: KOBaJCHTHAs, HWOHHasi,
METAJUINYECKasl U BOJIOPOIAHAS.

KoBasienTHasi xuMunueckasi cBs3b. J[Ba MexaHu3ma oOpa3oBaHUS ATOW CBSA3M: OOMEHHBIH U
JIOHOPHO-aKIENTOpHbIA. OCHOBHBIE MMapaMeTPhl TOTO THNA CBS3U: IJIMHA, IPOYHOCTb, YTOJ CBSI3U
WJIM BAJICHTHBIN yrojl. OCHOBHBIE CBOMCTBA KOBAJIEHTHOW CBSI3U: HACBIIIEHHOCTh, NOJAPU3YEMOCTh
U TPOYHOCTh. DIEKTPOOTPUIATENLHOCTh W KiacCU(UKAIMS KOBAJEHTHBIX CBSI3€d IO STOMY
MpU3HAKY: TOJSpHAs M HENOJISIpHAs KOBAJICHTHBIE CBA3U. [IONSIPHOCTH CBS3M M MOJSPHOCTH
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MOJIEKYJbl.  KpaTHOCTh KOBQJICHTHBIX CBS3€H W KiIacCHPUKAIMS WX IO ITOMY IPHU3HAKY:
OJIMHAPHBIE, IBOMHBIE, TPOWHBIE, IOJTYTOPHBIE.

*TuUnbel  KPUCTAUIMYECKUX PEHICTOK Y BEIIECTB C OJTHM THUIIOM CBSI3U: AaTOMHBIE U
MosiekyIispHble. Du3nyeckne CBOWCTBA BEMIECTB C 3TUMH KPUCTALTMYECKUMH pelIeTKaMu. *

HNonnas xumMuveckasi CBA3b, KaK KpallHUH clly4all KOBAJICHTHOM MOJSIPHON  CBsA3M MexaHu3m
o0pa3oBaHMsl HOHHOHM CBs3U. MIOHHBIE KPUCTAITMYECKUE PEIIETKH M CBOMCTBA BEUIECTB C TAKUMHU
KpHUCTaJUIaMHU.

Mertainyeckasi XuMH4YecKasi CBsI3b, KaK 0COOBIN THIT XHMHUYECKOH CBSI3H, CYNIECTBYIOIINUN B
MeTaulaX M cIuiaBaXx. Ee oTiIuumMsa M CXOJICTBO C KOBAJCHTHOM MW HMOHHOHN cBsa3sMHu. CBolicTBa
METAJUINYECKOMN CBSI3H. MeTammnyeckue KpUCTANIMYECKUE PEIIETKH U CBOKMCTBA BEIIECTB C TAKUMU
KpUCTaJUIaMHU.

Bopopoanas xumu4eckasi ¢Bsi3b. MexaHu3m oOpa3oBaHus Takoi cBs3u. Ee kimaccudukanus:
MEKMOJICKYJISIpHAsE U BHYTPUMOJIEKYJISIpHAs BOAOPOIHBIE CBSI3U. MOJIEKYJISIPHBIE KPUCTAININYECKUE
pelIEeTKH I 3TOro Tuma CBs3u. POU3MYECKHE CBOWCTBA BEUIECTB C BOJOPOJHOM CBS3BIO.
buonornueckas posib BOIOPOIHBIX CBSI3€H B OPraHU3AIMU CTPYKTYP OHOIIOIMMEDPOB.

*Kommiekcooopa3zoBanue. [loHsTue o KOMIUIEKCHBIX coeAuHeHusix. KoopauHanuoHHOE
YHCIIO KOMIUIeKCooOpa3oBarens. BHyTpeHHsas u BHemHss cdepa komiuiekcoB. HomeHknatypa
KOMINIEKCHBIX COCAUHEHUN. 1X 3HaueHne. ™
JdemoHcTpanuu. Mojenu MOJNEKYJ pa3IMyHOM apXUTEKTypbl.  Mogenu KpUCTAINIMYECKUX
PELIETOK Pa3IuYHOTO THUIIA.

IIpakTuyeckasi padora Nel5: « KauecTBeHHBIC peakiiiy Ha HOHBI F ¢’ u Fe¥y.

2.5. HHoaumeput

Heoprannveckue nmosmmmepsl. [lonmMepsl — IpocThie BELECTBA C ATOMHOW KPUCTAJNIMYECKON
PEIIETKOW: aIOTPONHBIE BUIOM3MEHEHHUs yriepoaa (anmMmas, rpadur, KapOuH, QymiepeH —
B3aMMOCBSI3b THOpUAM3AMK OpOWTANIEll Yy aTOMOB yriepoja C MPOCTPAHCTBEHHBIM CTPOCHUEM
QJIJIOTPOTIHBIX MOAMDUKAIMIN); CEeJIeH M Teyp LenoyeyHoro ctpoeHus. Ilonumepsl — ciloxHbIE
BEIIECTBA C AaTOMHOM KPUCTAJUIMYECKON PELIETKOM: KBapll, KpeMHE3eM (JIMOKCHJIHbIE COEAMHEHUS
KPEMHHUS), KOPYH/I (OKCU aJTFOMUHHUSA) U aTFOMOCHJIMKATHI (TI0JIEBbIE IINATHI, CI0AA, KAOJIUH).

*MuHepansl U TopHble mopojbl. Cepa miuacthdeckas. MuHepalbHOE BOJIOKHO — acOecT.
3HaueHue HEOPraHM4YeCKUX MPHUPOAHBIX MOJUMEPOB B (HOPMUPOBAHMM OJHOM M3 T'€OJIOIMUECKUX
o0osiouek 3emin — nurocepsl.™

Opranuyeckue noauMepsl. CriocoObl MX MOMYYEHHS: PEaKUUH MOJMMEPH3alMU M PEeaKLuu
MOJINKOHAEHCAUU. CTpPYKTYpsl INOJIMMEPOB: JIMHEWHBIE, PA3BETBICHHBIE M MPOCTPAHCTBEHHBIE.
CTpyKTypHpOBaHHE TIOJMMEPOB: BYJIKAHU3ALUSA KaydyKoB, ayOjeHHe O€NKOB, OTBEpXKJIEHHUE
MOJINKOH/ICHCAIIMOHHBIX MTOJIHMEPOB.

*Knaccugukanys noJuMepoB Mo pa3IudHbIM pU3HaKaMm. ™
Hemoncrpaumnu. Kosekiuu miactMace, Kay4yKoOB, BOJIOKOH, MHHEPAJIOB U TOPHBIX MOPOJI.
MuHepanbHOE BOJIOKHO — acbecT U u3zienus u3 Hero. Mozaenu monekyn 6enkos, JIHK, PHK.

IpakTnuyeckas padora Nel6: «Pemenne skcriepuMeHTANBHBIX 3a7a4 Ha WICHTH(PUKAIHIO
TUIACTMAcC, BOJIOKOH (PacTBOPUMOCTb, DIIEKTPOIIPOBOAMMOCTh, TOPIOYECTh, OTHOIICHHUE K
pacTBOpaM KHUCIIOT, IET0YeH U OKUCITUTEIICH ).

2.6. /lucnepcuvte cucmemol

IlonsaTHe o AucnepcHbIXx cucremax. Kimaccudukanus JUCHEPCHBIX CHUCTEM B 3aBUCHUMOCTH OT
arperaTHOTO COCTOSIHUSI JUCIIEPCHOHHOM Cpelbl M TUCHEpPCHOM (a3bl, a Takke M0 pa3Mepy HX
yactull. ['pyboaucrnepcHble CHUCTEMBI: SMYJIbCUM M CYCIEH3MH. TOHKOAMCIEPCHBIE CHCTEMBI:
KOJUIOM/IHbIE (30JIM U TelIi) U UCTUHHBIE (MOJIEKYJISpHBIE, MOJIEKYJISIPHO-UOHHBIE U HWOHHBIE).
OS¢ dext Tunnansa. Koarynsuus B KOJUIOWAHBIX pacTBopax. CHHEpE3HC B TesX.
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3HavyeHUe TUCTIEPCHBIX CUCTEM B JKUBOUM M HEKUBOU MPUPOJIE U MPAKTUUECKOM KU3HU YEJIOBEKA.
OMyJIbCHUH W CYCIIEH3MM B CTPOUTENbCTBE, MULIEBOM W MEAUIMHCKOW IPOMBIIIJIEHHOCTH,
KOCMETHKE.

*BHONOrNYecKre, METUIIMHCKAE U TEXHOJOTHYECKUE 30JI. 3HAUEHUE Teleld B OpraHu3aluy KUBOH
Matepuu. buonorunueckue, nuiieBble, METUIIMHCKUE, KocMeThyeckue reau. Cunepesuc kak GpakTop,
ONPEACIAIONMI CPOK TOJHOCTH MPOAYKIMM Ha OCHOBE reieid. CBepThIBAHME KpPOBU 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  HEOPraHM4ecKOM XMMUM.
[ToHsiTHE O XMMUYECKOU peakuuu. Peakiuu, uaymme ¢ M3MEHEHUEM COCTaBa BEILECTB: 110 YUCITY U
XapakTepy pearupyrommx U o0pa3yroluxcs BellecTB (pa3iioKeHHUs, COCAUHEHHUS, 3aMelleHus,
oOMeHa); TI0 U3MEHEHHIO CTETICHEH OKHCIICHUS JIEMEHTOB (OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE U
HE OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIE pEaKIHMH); MO TemaoBoMmy dhdexty (9k30- H
HAOTEpMHYECKUE); TO (a3e (roMo- W TeTEepOreHHBIC); IO HAIpaBJICHHUIO (OOpaTUMbIC U
HeoOpaTHMbIE); MO HCIIOJIb30BAHUIO KaTanu3aropa (KaTaauTHYeCKHEe M HEKaTaTMTUYECKHE); IO
MeXaHu3My (pauKaibHbIe, MOJICKYJIIPHBIEC U HOHHBIE).

BeposiTHOCTH NpOTeKaHMs XMMH4YECKHX peaknuil. BHyTpeHHss1 SHeprusi, SHTAJbIIUA.
TennoBoii 3 ekt xumuueckux peakiuit. Tepmoxummuueckue ypapHeHus. CTaHIapTHas! SJHTAIbIIUS
peaknuii U1 obpasoBanus BemiecTB. 3akoH I'. M. I'ecca m ero cnexctBus. DHTponus. TermoBoi
3 (HeKT XUMUYECKHUX peakiuid. TepMOXUMHYECKHUE YPaBHEHUSI.

Ckopoctb xuMuuyeckux peakuuii. Ilonstue o ckopoctu peakiuil. CKOpocTb Tomo- U
TeTEPOreHHOM peaKIuu. DHEPTUs aKTUBALIUH.
@akTophl, BIMSIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu. [Ipupoga pearupyromux BeLIECTB.
Temmeparypa (3akon Bant-I'opda). Konmenrpamus. Karamuszaropel W Katamus: TOMO- U
reTePOreHHbIM, X MeXaHU3Mbl. DEPMEHTHI, UX CPABHEHUE C HEOPIAaHMYECKUMHU KaTalM3aTOPAMH.
3aBHUCHMOCTH CKOPOCTH PEAKIIMI OT MMOBEPXHOCTH COMPUKOCHOBEHHS PEarupyOIINX BEIIECTB.
O0paTtumMocTh XMMHMYECKHX peakunuii. XumMuuyeckoe paBHoBecHe. [loHsTHE O XMMHYECKOM
paBHOBecHH. PaBHOBECHBIE KOHIEHTpAUMH. [[MHAMUYHOCTh XMMUYECKOTO paBHOBECHS. DaKTOPBHI,
BIUSIIONINE HA CMEIICHHE pPAaBHOBECHUS: KOHIICHTpAlMs, JaBlieHue, TemmepaTypa (mpunuun Jle
[Tatenke).

JlemoncTpauuu. Peakiuu, uaymme ¢ o0pa3oBaHUEM 0CaJKa, ra3a U BOJbI; CBONCTBA METAJLIOB,
OKHCJICHUE QJIbJIETU/IA B KACIIOTY ¥ CIIUPTA B aJIbJieru. Peakunu ropeHus, 3aMenieHus,
COeIMHEHUs], 0OMEeHa; peakIy YHI0TEPMHUECKUE HA IPUMEPE PEaKIH Pa3JI0KEHUs.
B3anMozeicTBre HMHKA C paCTBOPAMU COJITHOM M CEPHOM KHMCIIOT IIPH pa3HbIX TEMIEpaTypax,
Pa3HBIX KOHUEHTPALMAX COISTHON KUCIOTHI; Pa3IoKEHHUE MEPOKCUIA KUCIOpoaa
¢ momoIksto okcuaa mapranina (IV), karamgasbel CBIpOTO Msica U CHIPOTO KapToders.
3aBUCHUMOCTh CTETIEHU AJEKTPOIUTUIECKON JUCCOIUAIIMN YKCYCHON KUCTIOTHI OT pa30aBieHUs.
IpakTuyeckasi padora Nel/: «Peaknuu, uaymme ¢ o0pa3oBaHHEM 0CajKa, ra3a U BOJIBI»

2.8. Pacmeopul

ITonsaitue o pacrBopax. ®Pu3MKO-XMMHUYECKas NPHUPOJA PACTBOPEHUS M  PacTBOPOB.
B3aumopeiicTBue pacTBOpUTENS U PacTBOPEHHOIO BemlecTBa. PacTBopumocTs BemiecTB. CriocoObl
BBIPQ)KEHUSI KOHLEHTPAIMM PACTBOPOB: MAccoOBasi JI0JII PACTBOPEHHOI'O BellecTBa (MPOLIEHTHAA),
MOJIIpHasl.

Teopust 3JIEKTPOTUTHYECKOH qUccOnManuu. MexaHu3M AUCCOLMAlMY BELECTB C pa3IUYHbBIMU
TUTMIAMU XUMHUYECKUX CBSI3EH.
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*Bkian pycCKHX Y4YEHBIX B Pa3BUTHE INPEACTABICHUM 00 3JIEKTPOIUTUYECKOM AMCCOLMAIMH.
OCHOBHBIE TOJIOKEHUS TEOPUH IIEKTPOTUTHUECKON AUCCOLUAINH. *
CreneHp 3JEKTPOJUTHUYECKON aucconuanuu U (akropsl ee 3aBUCUMOCTH. CHIIbHBIE M CpeJHUE
anekTposnuThl. Jlucconumanus BoAbl. Bonmopoausiii mokaszatenb. Cpela BOJIHBIX pPacTBOPOB
JIEKTPOIUTOB. Peakiiun oOMeHa B BOAHBIX PacTBOpax 3JIEKTPOJIUTOB.

I'uaposn3 kak 0OMeHHBIN nporecc. HeoOpaTuMelii ruIpoIn3 OpraHMuecKX U HEOPraHUYECKUX
COCIUHEHUH U €ro 3Ha4YCHHUE B IPAKTUYECCKOU JESATEIIBHOCTH YEJIOBEKA.

OO6parumslii ruaponns coneid. CtyneHvaTsiid Tuaponus. IlpakTuueckoe mpuMeHEHHE THIPOIN3A.

I'maponu3 opraHnyeckux BemecTB (OeKOB, )KUPOB, YIIIEBOI0B, MOJIMHYKIEe0THA0B, AT®) u ero
Ouosorn4yeckoe U mpakTudeckoe 3HaueHne. OMpuIeHue XupoB. Peakuus srepuduxanuu.
Hemoncmpayuu
CpaBHEHHE 3JEKTPOIPOBOAHOCTH PACTBOPOB 3JIEKTPOJIUTOB. CMEIIEHNE PAaBHOBECUS AUCCOLUALINU
cy1abbIX KUCIOT. HAMKATOpBl M U3MEHEHUE X OKPAcKH B pasHbIX cpefax. ['uaponaus kapOoHATOB,
Cynb(aToOB U CHIIMKATOB LIETOYHBIX METAJUI0B; HUTpaToB cBuHLA (1) nnm nuHka, xopuaa
aMMOHHS.

IIpakTuyeckas padora Nel8: «[IpurorosiieHre pacTBOPOB PA3INYHBIX BUIOB KOHIICHTPAITUN.
IIpakTuyeckasi padora Nel9: «['uaponus cosield pa3IudHOrO THITAY.

2.9. OKuCJmmenbno-soccmanoaumeﬂbublepeakuuu. 3ﬂel<mpoxumuqea<ue npoueccslt

OKHCINTE/IbHO-BOCCTAHOBUTE/IbHBIC peakuuu. CreneHb oxucieHus. BoccranoBurenn u
okuciaurenu. OKHCIEHME M BOCCTaHOBJIECHUE. BaxHellMe OKHUCIMTENM M BOCCTAaHOBUTEIIU.
BoccranoBuTenbHBIE  CBOMCTBA METAJNIOB  —  IPOCTBIX  BewlecTB.  OKUCIMTENbHBIE U
BOCCTAaHOBUTEJIbHBIE CBOMCTBA HEMETAJNIOB — IPOCTHIX BelIeCTB. BoccTaHOBUTENbHBIE CBOWCTBA
BEIIECTB, OOPa30BaHHBIX »JJIEMEHTAaMH B HU3IIEH (OTpULATEIbHON) CTENEHH OKHCIIECHHUS.
OxucauTenbHble CBOMCTBA BELIECTB, OOPAa30BAaHHBIX 3JEMEHTaMU B BbICHIEH (IIOJIOKUTEIHHOMN)
cTerneHu okucieHus. OKUCIUTENbHbIE U BOCCTAHOBUTENIbHBIE CBOMCTBA BELIECTB, 0Opa30BaHHbBIX
AJIEMEHTAaMU B IIPOMEXKYTOUYHBIX CTETIEHIX OKHCICHUS.

MeTtoabl  COCTaBJIEHUS YpaBHEHHH  OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuil. Meroa
ANEKTpOHHOro OanaHca. BiusgHue cpenpl Ha NPOTEKAHUWE OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIX
ITPOLIECCOB.

XHMHUYeCKHe HCTOYHUKHU TOKA. DJIEKTPOAHbIE TOTEHIIUAIIBI.

Psin craHAapTHBIX 3JEKTPOIHBIX MOTEHIUANOB (IEKTPOXUMHUYECKHUH Psiji HApsKEHUH METaJIOB).
*T"anbBaHMYECKHE AIEMEHThI U MPUHIIMIIBI UX PabOThL. ™

*JJIeKTPOJIN3 pacIUIaBOB M BOJHBIX pPacTBOPOB 3JIEKTPONMTOB. IIpormecchl, mpoucxondmme Ha
KaToJle U aHOoJe. YPAaBHEHMs DJIEKTPOXUMHUUYECKUX IPOLIECCOB. DIIEKTPOJIU3 BOIHBIX PACTBOPOB C
WHEPTHBIMHU DJIEKTPOAAMH. OJEKTPOJIU3 BOJHBIX PAacTBOPOB C PACTBOPUMBIMHU AJIEKTPOJAMHU.
ITpakTHyeckoe NpUMEHEHUE IIEKTPOIn3a. ™

JemoHcTpanun. BoccraHoBieHHME AMXpoMaTra Kajlds ATWIOBBIM CHUPTOM. OKHUCIUTEIBHBIE
CBOMCTBAa a30THOM KHUCJIOTBL. OKHCIWTENbHBIE CBOICTBa AuUXpoMmara kanus. BzaumonelictBue
a30THOM KUCIIOT ¢ Mebl0. OKUCIUTENbHBIE CBOMCTBA ITEpPMaHraHaTa Kajaus B pa3Ju4YHbIX Cpelax.
IpakTuyeckass padora Ne2(: «CocraBiieHHE YypaBHEHHH OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakun».

2.10. Knaccugpuxayus sewyecme. Ilpocmole sewecmea

Kaacenpukanus Heopranmyeckux BemectB. [IpocTteie u cioxHbie BemiecTBa. OKCUABI, UX
kinaccudukanms. ['uapokcuapl (OCHOBaHMS, KHCIOPOJCOEpKANIUE KHUCIOTHI, aM(oTepHbIe
ruapokcuabl). Kucnotel, ux knaccuduxarnus. OcHoBaHus, ux kinaccuduxarus. Comu cpemaHue,
KHUCJIbIE, OCHOBHBIE U KOMIIJIEKCHEBIE.

Meranabl. [lonoxenne meramioB B [lepuogudeckold cucteMe M OCOOCHHOCTH CTPOCHHS HX
aToMOB. [IpocThie BemiecTBa — METAJIIBI: CTPOCHUE KPUCTAIIOB M METAJUIMYECKAsT XUMUYECKas
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cBsa3b. OOmue ¢GU3MYECKHe CBOWCTBA METAJIOB M WX BOCCTAHOBHUTEIIBHBIE CBOWCTBA:
B3aUMOJICHCTBUE C HEMETaIaMH (KUCJIOPOIOM, TalOT€HAMH, CEpOil, a30TOM, BOJIOPOJOM), BOJOM,
KHCIIOTaMU, PAacTBOpPAaMHU COJIeH, OpPraHWYECKUMHU BeEIeCTBAaMHU (CHUPTaMHU, TrajoreHalKaHaMU,
deHomom, KucaoTaMu), co mmenodamu. OKCHIBI U TUAPOKCUIBI METAJUIOB. 3aBUCUMOCTHh CBOMCTB
3TUX COECJUHEHUW OT CTENEHEH OKUCJIEHUS METaUIOB. 3HAYEHHE METAJIOB B MPUPOJE U KU3HU
OpraHU3MOB.

Koppo3uss merasuioB. I[lonstue koppo3un. XuMHYECKass KOpPpO3US. OJIEKTPOXUMHUUYECKAs
Koppo3us. CriocoObl 3alUTh METAJIOB OT KOPPO3HUH.

*OO0mue crnocodObl MOJyYeHUsi MeTa/IoB. MeTtauibl B npupoge. MeTautyprusi U €€ BHJIbL:
MUPO-, TUAPO- U SIEKTPOMETALTYPrusi. DIEKTPOJIM3 PACINIABOB U PACTBOPOB COSUHEHUN METAJIOB
U €ro MpaKkTUYeCKoe 3HaUeHue.*

Hemerasubl. [lonoxxeHne HeMETaUIOB B MEPUOAMYECKON cUCTEME, OCOOCHHOCTU CTPOEHHUS MX
aTOMOB. DJIEKTPOOTPHULIATEILHOCTb.

brnaropogabie razpl. DJIEKTPOHHOE CTPOCHHE aTOMOB OJIATOPOJHBIX Ta30B U OCOOCHHOCTH HX
XUMHUYECKUX U (PU3NUECKUX CBOMCTB.

Hemerannbl — mpocTteie BemiecTBa. ATOMHOE W MOJIEKYJSIPHOE HMX CTPOCHHE. AJUIOTPOIHSL.
XUMHYECKHE CBOKCTBA HeMeTauioB. OKUCIUTENbHBIE CBOWCTBA: B3aUMOJCHCTBUE C METaJIaMH,
BOJIOPOJOM, MEHEE  JJICKTPOOTPUIATEIBHBIMH  HEMETa/lIaMH, HEKOTOPBIMU  CIIOKHBIMU
BellecTBaMy. BoccTaHOBUTEIbHBIE CBOMCTBA HEMETAJUIOB B PEAKIHIX C (PTOPOM, KUCIOPOAOM,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTEISAMHU (A30THOM M CEpHON KUCIOTaMH | JIp.).

Jdemoncrpanun. OOpasubl IpeacTaBUTENled KIAcCOB  BeHIECTB. MOJENH KPUCTANTMYECKUX
pemetok  MerayuioB. Koilekiusi METaIOB C  pa3HbIMH  (PU3MYECKHUMHU  CBOWCTBAMH.
B3aumMopeiicTBue nuTHsl, HaTPUs, MATHUS U JKeJie3a ¢ KUCIOPOAOM; HIEJIOYHBIX METaUIOB C BOJIOH,
cnupraMu, (pEeHOJIOM; IIMHKA C PAacTBOPAMU COJSHOM M CEpHOW KHCIOT; JKejle3a C pacTBOPOM
MEJIHOTO KyIopoca. 3amuTa METauiIoB OT KOPPO3UHU: OOpas3ibl «HEPKABEEK», 3aIIUTHBIX
MOKPBITUH. MoJienu KpUCTAIMYECKUX PEIISTOK HOoa, ainMasa, rpadura.

IIpakTnueckas padora Ne2l: «B3zaumopeiicTBue coleil ¢ MeTatiaMu»

2.11. OcHognule Knaccol HeopeaHUYUECKUX U OP2AHUYECKUX COCOUHEHUI

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

Oxcuabl W aHruapuabl KapOoHOBBIX KucI0T. HeconeoOpasyromue u cosieobpasyromnue
okcuabl. KucnorHele okcuipl, ux cBoiicTBa. OCHOBHBIE OKCHUJABI, UX CBOMCTBa. AM{QOTEpHbIE
OKCH/JIbI, UX CBOMCTBA. 3aBUCUMOCTb CBOMCTB OKCH/IOB METAJIJIOB OT CTEIIEHU OKUCIJICHUS.

Kucnorsl oprannyeckne u Heopranmdeckue. KucioTsl B cBeTe TEOpUU  AIIEKTPOIUTHUECKON
aucconnanuu. KucioTsl B cBeTe MpOTONMTHYECKOM Teopuu. Kiaccuukamuss opraHMyecKux Hu
HEOpraHuyeckux Kuciaor. OOmmMe CBOWCTBa KHUCIOT: B3aUMOJCIHCTBHE OpPraHUYECKUX U
HEOPraHMYeCKUX KUCIIOT C MeTaJUIaMU, OCHOBHBIMU M aM(OTEPHBIMU OKCUIAMU M THIPOKCUAAMH,
C coyisiMH, 00pa3oBaHUE CIOXKHBIX 3PUPoB. OCOOEHHOCTH CBOWCTB KOHIIECHTPUPOBAHHOM CEpHON U
A30THOM KHUCIIOT.

OcHoBanusi opraHnyeckue W  Heopranmuyeckue. OcHOBaHMSI B CBET€  TEOPUU
EKTPOINTUYECKOW — nucconmanuu. OcCHOBaHMSI B CBET€  IPOTOJUTUYECKOW  TEOPHUHU.
Knaccugukanus opraHn4eckux 1 HEOpraHMYeCKHX OCHOBaHMNA. XMMHUYECKUE CBOMCTBA IIesIouei U
HEPaCTBOPUMBIX OCHOBaHMI. CBONCTBA OECKUCIOPOIHBIX OCHOBAHUMN: aMMHaKa M aMHUHOB.

AMdoTepHble OpraHuyecKkue U HeOpraHuyeckue coeluHeHusi. AMQOTEepHbIE OCHOBaHUS B
CBETE IMPOTOJUTHYECKON Teoprur. AM(OTEPHOCTh OKCHIOB U TUAPOKCUIOB TIEPEXOTHBIX METAIJIOB!
B3alMOJIEICTBUE C KMCIOTAMHU U IIEJI0YaMHU.

Comu. Kiaccudpukammss u Xxumudeckue cBoicTBa cojieii. OCOOEHHOCTH CBOWCTB CoOJei
OpPraHMYECKUX U HEOPTraHUYECKUX KUCIIOT.
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I'enern4yeckasi ¢BA3b MEXKIY KJIACCAMH OPraHMYeCKHX M HEOPraHMYECKHUX COCJUHEHHIA.
[loHsATHE O TEHETHYECKOW CBA3M M TEHETHYECKUX PsaX B HEOPraHMYECKOM U OPraHUYECKOU
XUMHMH. ['eHeTHueckue psiibl U T€HEeTUYecKas CBS3b B OPTaHUYECKOW XMMHUU. EIMHCTBO Mmpa
BEILECTB.

Hemoncmpauyuu

Konnexnuu KUCI0THBIX, OCHOBHBIX M aM()OTEPHBIX OKCUIOB, IEMOHCTPAIIUS UX CBOMCTB.
B3aumMoneiicTBre KOHIIEHTPUPOBAHHBIX a30THOM U CEPHOM KUCIIOT, a TaKKe pa30aBI€HHON a30THOM
KHMCJIOTBI C MeJIbI0. B3anmoznencrsre pacTBOpa ruIpOKCUIA HATPUSL C KUCIIOTHBIMU OKCUJAMU,
aM(pOTEpHBIMU THAPOKCUIAMH (THIPOKCUAOM LIMHKA). B3anmoaelicTBiue aMmmuaka ¢
XJIOPOBOJIOPOJIOM U BOJIOM.

* OcyIecTBIeHNE TTePEX0/I0B:
Ca— CaO —> Cag(PO4)2 e d Ca(OH)z

P> P205 —> H3PO4
Cu - CuO —» CuSO4 — Cu(OH); -» CuO —» Cu
C,Hs50H — CyH4 —» CoH4Brs *

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

2.12. Xumus snemenmos

S-DIJIEMEHTBI.

*Bomopoa. /[[BoiicTBeHHOe TmoJoxkeHue Boaopona B Ilepuomgmueckoit cucreme. M3oTombl
Bojopoaa. Tsokenas Boma. OKHUCIUTENBHBIE U BOCCTAHOBUTEIBHBIE CBOMCTBA BOAOPOJAA, €ro
IoJiyueHue U npumeHeHue. Poib Bogopoia B )KMBOW U HEXXUBOU IIpUpoje.™

*Boga. Ponp BoAbl Kak CpeqooOpasyroliero BellecTBa KIETKH. OKOJOTMYECKHE AaclEKThI
BOJIOTIOJIL30BAHMS. *

JuemeHThl |A-rpynnsbl. Hlenouynsie metamibl. OOmias XxapakTepuCTUKa MIEIIOYHBIX METAIJIOB
Ha OCHOBaHUM ToJIo)KeHHs B [lepuonmueckoil cucreme snementoB .M. MenneneeBa u CTpoeHUs
atoMoB. [lonydenue, ¢usmyeckre W XUMHUYECKHE CBOWCTBA IIEIOYHBIX MeTayioB. KaTHOHBI
IIEJIOYHBIX METAUIOB KaK BRKHCHINAs XMMHUYeCKas popMa X CYIIECTBOBAHUS, PETYJISTUBHAS POJIh
KaTUOHOB KaJlusl W HaTpus B JKUBOW KieTke. [lpupoaHble coenvHEHMs HATpus W Kalus, HUX
3HAYEHUE.

JuiemenThl |IA-rpynnel. O0mas xapakTepucTHKa IIETOYHO3EMENbHBIX METAJUIOB U MarHusi Ha
ocHOBaHMM ToyokeHus B [lepuomnueckoit cucreme snemeHtoB /.M. MenaeneeBa U CTpoeHUs
aToMoB. Kanpuwii, ero nonmyuenue, puandeckiue 1 XuMUYecKue cBOKWCTBA. BaxkHelne coeTuHeHMs
KaJIbIIMSl, MX 3HAUYCHUE U TpuMeHeHune. Kanbuumii B nmpupoe, ero 6uosorndeckas poib.

p-OJEMEHTBL.

AunoMuHMI. XapakTepuUCTHKa AIIOMUHMS Ha OCHOBaHMM noyiokeHus B  [lepmoamndeckoit
cucteme >nemenToB JI.M.MenneneeBa u ctpoerus atroma. [lonydenue, puznyeckue U XUMUYECKUE
CBONCTBA aTIOMUHUS. BakHeime coeAMHEeHNS aTllOMUHUA, UX CBOMCTBA, 3HAYEHUE U IPUMEHEHHE.
[IpupoauHble coenMHEHNS ATFOMUHUS.

JuemenTbl IVA-rpynnsel. Yriepon u kpemuuil. OOmias xapakTepucTHKa Ha OCHOBAHMM MX
MOJIOXKEHUS B Ilepmommueckoin cucreme J[.M. MenneneeBa u crpoeHuss aroma. IIpoctsie
BEIIIECTBA, OOpa3OBaHHBIE JTUMU OJJIEMEHTaMHu. YTieponx u ero amwioTpornusa. CBoiicTBa
AIJIOTPONHBIX MOAM(HKAIMN yriepoja, UX 3HadeHWe U npuMeHeHne. OKCHUIbI U THAPOKCHJIBI
yriepoja U KpPEeMHHS, WX XUMHYeCKhe cBoMcTBa. CONMM YrojJbHOM M KPEMHHUEBBIX KHUCIOT, MX
3HAYEHUE U IPUMEHEHHUE.

* CunMkaTHas TPOMBIIUIEHHOCTH [Ipupogoo0pasyromias posib yraeposa ajs >KHBOW U KPEMHUS
— 711 HE)KUBOW TIPUPOJIBL. ™

*Tamorenbl. OOmas XxapakTepUCTHKA TajJOT€HOB Ha OCHOBAaHUM WX TIOJIOKEHUS B
[Tepuonnueckont cucreme anemenToB [[.M.MenneneeBa u cTpoeHusi aTOMOB. ['aJIor€Hbl — IPOCThIE
BEILIECTBA: CTPOCHHUE MOJIEKYJ, XUMUYECKHE CBOMCTBA, MOJYYEHUE M NpUMEHEHue. Baxueiimmne
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COCMHEHMS] TaJIOTeHOB, HX CBOICTBa, 3HAa4YeHHE U TMPUMEHEHHE. [aloreHsl B MPUPOE.
Bbuonoruyeckast poJib rajJoreHos.*

*Xanabkorenbl. OOmas XapaKTepUCTHKA XalbKOI€HOB Ha OCHOBAHUM HX TIOJIOKEHUS B
IIepuonnueckoin cucreme snementoB JI.JMI. MenneneeBa M cTpoeHUs aroMOB. XalbKOIEHBI —
pocThie BeulecTBa. Amutorponus. CTpoeHre MOJIEKYJ aJlJIOTPOITHBIX MOAU(PHUKAIUI 1 UX CBOMCTBA.
[Tonmy4yenue u nMpuMEHEHHE KUCIOPOAA U Cepbl. XaJIbKOTEHBI B IPUPOJIE, UX OMOJIOTHYECKas poiib.*

JuiemeHThl VA-rpynnbl. O01as xapakTepuCTUKa JIEMEHTOB TOW IPYyMIbl Ha OCHOBAaHUU HMX
nonoxenusd B Ilepuoguueckoir cucreme snementoB JI.MI. MenneneeBa M CTPOEHHsS aTOMOB.
CrtpoeHue MOJEKylIbl a30Ta W aJJIOTPONHbIX Monaupukamuii ¢ochopa, ux duznueckue u
XuMu4eckue cBoiicTBa. Bomopoansie coemunenust snemeHToB VA-rpynmbel. Okcuabl a3ora
dbocdopa, coorBercTByomue uM KuciaoTbl. Comu 3Tux Kuciaor. CBoHCTBa KHUCIOPOIHBIX
coeauHeHuil azota M (ocdopa, ux 3HaYeHHe U mpuMeHeHue. A3otr u ¢docdop B mpupone, ux
Ouosoruueckast poib.

d-DyeMeHTBL

Oco0OeHHOCTH CTpOeHHsI aroMOB O-3jeMeHTOB. Menb, IMHK, XpOM, JKele30, MapraHeil Kak
MPOCTHIE BEUIECTBA, UX (PU3MUECKHME M XMMHUYECKHE CBOMCTBA. HaxoxkIeHHe 3THX METalJoB B
npupoje, Mx mnojiydeHue u 3HadeHue. CoeauHeHHs J-3JIEMEHTOB C Pa3IMYHBIMU CTETICHSIMHU
OKHUCJIEHUs. XapakTep OKCHJIOB U THUIPOKCUIOB 3TUX 3JIEMEHTOB B 3aBUCUMOCTH OT CTEIEHU
OKHCIICHUS MeTallja.

JMemoncmpayuu. Konnekuuum MpOCThIX BELIECTB, OOpPa30BaHHBIX JJIEMEHTAMH PA3JIMYHBIX
ANEKTPOHHBIX cemeiicTB. Komnmekuuu MuHEpansoB M TOPHBIX MOPOJ. XUMUYECKUE CBOHCTBA
BOJIOPOJ1a, KHCIIOpPO/a, cephl, hocdopa, raoreHoB, yriepoga U APYIHX BEIIECTB.

IIpakTuyeckasi padora Ne23: «B3aumoaeiicTBue aTlOMUHMS C pACTBOPAMH KHUCJIOT U IIEJIOYEH.
OxpalrBaHue IIaMEHHU KAaTHOHAMM LIEIOYHbBIX U IIETOUHO3EMENbHBIX METAIIOBY.

IIpakTuyeckas padora Ne24: «[lonydyeHne ruipoOKCUa aTFOMUHUS U UCCIEIOBAHUE CBOWCTBY.

IIpakTnyeckas padora Ne25: «CoiicTBa KapOOHATOB U THAPOKAPOOHATOBY»

2.13. Xumus ¢ yncuznu oouecmea

XuMus 1 NTPOU3BOACTBO. XUMUYECKAsl MPOMBIIUICHHOCTh U XUMHUYECKUE TEXHOJIOTHH.
ChlIpbe 111 XUMHUYECKON TPOMBIIUIEHHOCTH. Bojia B XMMU4EeCKO# MPOMBIIIIIEHHOCTH. DHEPTUsl 15
XUMHUYECKOTO MPON3BOICTBA. HayuHbIe MPUHITUITBI XUMHUYECKOTO MMPOU3BOICTBA. 3alluTa
OKpY’Karolllel Cpeibl U 0XpaHa TpyAa MpU XUMUUYECKOM MTPOU3BOACTBE. OCHOBHBIE CTaANHN
XUMHUYECKOTO TTpon3BoIcTBA. CpaBHEHHE MPOU3BOJICTBA aMMHaKa U METaHOJIA.

Xumus B ceJIbCKOM X03sicTBe. XUMH3alMs CEIbCKOr0 X0341CTBA U €€ HAIPABIICHHUS.
Pactenuns u mouBa, NOYBEHHBIN MOMIOMAIIUN KOMIUIEKC. XUMHU3aAIHS )KUBOTHOBOICTBA
*V nobpenus u ux kiaaccuduxaims. XUMHUYECKUE CPEICTBA 3aIIUTHI pacTeHui. OTpuaTenbHbIe
MOCJIEACTBHS PUMEHEHUS IECTULIUIIOB U OoprOa ¢ HUMU. *

XHUMHS M IK0JIOTHSI. XUMUYECKOe 3arps3HEHHe OKpYyxKatoliei cpeabl. Oxpana ruapocdepsl OT
XUMHUYECKOTO 3arpsisHeHus. OXpaHa MOYBBI OT XMMHUECKOT0 3arpsi3HeHus. OxpaHa atMocdepsl OT
XUMHYECKOro 3arps3HeHus. OxpaHa (hiaopsl U payHbl OT XUMUYECKOTO 3arPS3HEHUS.
buorexHonorus u reHHast HHXKEHEPUS.

*XuMus 4 MoBceIHEeBHASA KM3Hb YesloBeKka. JloManiHss anteka. Morolye U 4ucTsAIme
cpenctBa. CpenactBa 60pbObI ¢ OBITOBBIMU HaceKOMBIMU. CpeicTBa TMUHOM TUTHEHBI M KOCMETHKH.
Xumust v ivia. MapKUpoOBKH YITAKOBOK IMHINEBBIX U THTHEHUUYECKHUX MTPOJYKTOB U YMEHHUE UX
YUTaTh. DKOJOTHUS KUIHUINA. XUMUS ¥ TeHETHKA YeloBeka. ™
Hemoncmpayuu
Mopenu npou3BOACTBA CEPHOU KUCIOTHI U aMMHaKa.

Konnexuust ynoOpeHuit 1 meCTUITUIOB.
OO0pa3ubl cpeAcTB OBITOBOM XUMUU U JIEKAPCTBEHHBIX MPENapaToB.
IpakTuyeckas padora Ne26: «OnpeneneHue OpraHnIeCKUX BEIIECTB B JICKAPCTBEHHBIX
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npenapatax. MccienoBanus coctaBa cpeicTB OBITOBOM XUMUI

TeMbl peepaToB (10KJIA/10B), MHAUBHAYAJIbHBIX IPOECKTOB

* buorexHosorus u reuHas HHxeHepus — TexHonorun XXI Beka.

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

» CoBpeMeHHbIE METO/IbI 00€33apaskUBaHUSI BOJIBI.

* AJIIOTpONIUSL METAJUIOB.

* Xuznsb u gesarenpnocts .M. Menneneena.

* «[IeprogrueckoMy 3aKoHy Oy/yliee HE TPO3UT Pa3pYIICHUEM. . .»

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

* 130To0ms1 Bogopoa.

* lcnnonp30BaHue paliOaKTUBHBIX U30TOMNOB B TEXHUUECKUX LIETISX.

* PeHTreHOBCKOE M3ITyYEHUE U €r0 UCII0JIb30BaHUE B TEXHUKE U MEAUIIMHE.

* [[11a3ma — 4yeTBepTOE COCTOSIHUE BEIIECTBA.

* AMopdHBIE BeIIeCTBa B IPUPOJIE, TEXHUKE, OBITY.

» OxpaHa OKpyXarollen cpeibl OT XUMHUYECKOT0 3arps3HeHus. KoanuecTBeHHbIE XapaKTepUCTUKU
3arpsAA3HEHUS OKPYXKAIOLIEH CPEBI.

* [Ipumenenue TBepAOro u razoodpasnoro okcuaa yrieposaa (IV).

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

* ['pyboaucniepcHbie CUCTEMBI, UX KJIAcCHU(UKAIUSI U UCIOIb30BaHUE B MPO(ecCHOHAIBHON
NESITEIbHOCTH.

* KocmeTnueckue remnu.

* [IpumeHeHMe CYCIIEH3UI U OMYJIbCUN B CTPOUTEIILCTBE.

* MuHepalibl ¥ TOpHBIE TOPOJIbI KAaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKpYT Hac. TUIbl pacTBOPOB.

* Boya kak peareHt u cpeia il XMMUYECKOTO IIpoLecca.

* )Kusznb u gestensHocTh C.AppeHuyca.

* Bkiax 0TeUECTBEHHBIX YUEHBIX B Pa3BUTUE TEOPUU JIEKTPOIUTUYECKON JUCCOLUALINY.
* YceTpaHeHue KeCTKOCTH BOJIbI Ha TPOMBIIITICHHBIX MPEATNPUATHSX.

* CepHasl KMCJI0Ta — «XJI€0 XUMUUECKOH MPOMBIIITICHHOCTH.

* Mcnonp30BaHre MUHEPATIBHBIX KUCIOT Ha MPEANPUATHAX Pa3IMUYHOTO MPOQUIIS.

* OKCHUJIBI U COJIM KaK CTPOUTEIIbHBIE MAaTEPUAIIBI.

* Hcropus rumca.

* [ToBapeHHas COJIb KAK XUMHUYECKOE CHIPHE.

* MHoronMKuil KapOOHAT KaJdblLUs: B IPUPOJIE, B IPOMBIIINIEHHOCTH, B OBITY.

* Peakiiuu ropeHust Ha MPOU3BOCTBE U B OBITY.

* BupryansHoe MoienupoBaHrie XMMUUYECKUX MPOIIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOJIUTOB.

* DJIEKTPOJIN3 PACIJIaBOB AJIEKTPOJIUTOB.

* [IpakTHyeckoe NpUMEHEHUE IEKTPOoIn3a: pahMHUPOBAHKE, FAJIbBAHOIJIACTHKA,
rajIbBaHOCTET .

* Ucropus nonydeHus: ¥ NpOU3BOACTBA aTIOMUHUS.

* DIEKTPOIUTHUECKOE TIOTYUEeHNE U paQUHUPOBAHUE ME/IH.

* Xusznsb u gesrensHocTs I'. JIPBH.

* Poip MeTauioB B MCTOPUM U€IOBEYECKON LMBUIM3auuu. McTopus oredecTBeHHON
yepHOU MeTauryprui. COBpEMEHHOE METAJUTYPrU4eCKO€e MPOU3BOJICTBO.

* Mcropus oTeuecTBEHHON LIBETHOW METaJLTypruy. Posib METaIoB U CIIJIaBOB B
HayYHOTEXHUYECKOM Iporpecce.
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» Koppo3ust MeTaiioB ¥ criocoObl 3alIUTHI OT KOPPO3UH.

* neptHbIe 1iu 01aropoHbIe ra3bl.

* Poxparomue coiam — rajoreHsl.

* McTropust LBEACKON CITUYKH.

* Mcropust BOSHUKHOBEHUS U Pa3BUTHS OPraHUYECKONW XUMHH.

 )Kuznb u gestensHocth A. M. byTieposa.

* Butanusm u ero kpax.

* Posib 0TE4ECTBEHHBIX YYEHBIX B CTAHOBIICHUH U PA3BUTUM MUPOBOM OpraHU4eCKON
XUMHH.

» CoBpeMEHHbBIE IIPEJICTABICHUSI O TEOPUH XUMUUECKOIO CTPOECHHUSL.

* DKOJIOTHYECKUE ACTIEKThI UCII0JIb30BaHUs YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHUE ACTIEKTHI MEXKTYHAPOIHOTO COTPYAHUYECTBA 10 UCIOJIb30BAHUIO
YTIIE€BOJLOPOIHOTO CHIPBS.

* VicTopust OTKpBITHS M pa3pabOTKU Ta30BbIX M HEPTIHBIX MECTOPOXKAeHHN B Poccuiickoi
denepanuu.

* X¥MHUS YTICBOIOPOJTHOTO CHIPBSI M MOsI Oyayiasi mpodeccus.

* YIIIeBOAOPOJHOE TOILUIMBO, €0 BUJIbl ¥ HA3HAYCHHUE.

* CUHTETHYECKHUE KayuyyKU: UCTOPHS, MHOT00Opa3ue U MepCreKTUBEI.

* Pe3suHOTEXHMUYECKOE POU3BOCTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
* CBapo4HOE POU3BOJICTBO U POJIb XUMHUH YIJIEBOJOPOIOB B HEM.

* HedTb 1 ee TpaHCIOPTHPOBKA KaK OCHOBA B3aMMOBBITOJIHOTO MEX/TYHAPOJHOI'0 COTPYIHUYECTBA.

TEMATHYECKOE IINTAHUPOBAHHUE

[Ipu peanmuzanmu copepkaHus 00IIE0OPa30BATEIFHON Y4EOHOH TUCHUIUTMHBI «XHMHUS» B
npenenax ocBoenust OIIOII CIIO mo cmeumanbHoctd 19.02.05  TexHomoruss OpoAMIIBHBIX
IIPOM3BOJICTB U BUHOJIEJINE MaKCUMallbHas yyeOHasi Harpyska o0ydaromuxcs cocrasiser — 289 vac,
B TOM uHcie aynuTopHas (oOs3arenpHasi) y4yeOHas Harpy3ka oOydaroIIMXcs, BKJIIOYas
IpaKkTU4YecKue 3aHATHs, - 192 yaca, BHeayAUTOpHAs caMocTosTeNbHas pabora oOydarommxes - 82
yaca, KOHCYJIbTaluu — 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. Apomarunyeckue 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. Azotoconepxaiiue 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.
IloaroroBka 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 ONpeAeIeHHEe U ONEPUPOBATh CIEAYIOMIMMU XUMUUECKUMHU
MOHATUSAMHU: BEIIECTBO, XUMHUYECKUH 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIIbHbIC
aTOMHasl U MOJIEKYJIpHAsi MAaCChl, HOH, AJTIOTPOIHS, H30TOMbI, XUMHUYECKas CBS3b,
3NEKTPOOTPHULIATEIEHOCTh, BaJICHTHOCTD, CTETIEHb OKUCIICHHUS, MOJIb, MOJIIpHAs
Macca, MOJSIPHBIH 00beM ra3000pa3HbIX BEIIECTB, BEIIECTBA MOJIEKYJISIPHOTO U
HEMOJICKYJISIPHOTO CTPOCHHUS, PACTBOPBI, SJIEKTPOJIUT U HEAIEKTPOIINT,
IEKTPOIUTHYECKAS IUCCOINAIINS, OKHCIUTENh 1 BOCCTAHOBHUTEIb, OKHCICHUE 1
BOCCTAaHOBJICHHUE, TEIUIOBOH A (PEKT peakunu, CKOPOCTh XUMUIECKON peaKin,
KaTaJli3, XUMHYECKOE PABHOBECHE, YIIIEPOIHBII CKeJeT, (YHKIMOHAIbHAS TPYIINA,
N30Mepusi, TOMOJIOTHS

OCHOBHBIE 3aKOHBI
XUMUH

®DopmynupoBaHIe 3aKOHOB COXPAaHCHHUS MacChl BEIIECTB M TOCTOSIHCTBA COCTaBa
BEIICCTB.

YcTaHOBKa MPUYMHHO-CIIEACTBEHHON CBSI3M MEXKIY COJEP)KaHUEM ITUX 3aKOHOB U
HAMKMCAHUEM XUMUYECKUX (POPMYJI U ypaBHCHUH.

YcTaHoBKa 3BOJIONMOHHON CYITHOCTH MEHIETIEEBCKON 1 COBPEMEHHOM
hopmynupoBok nepuoauueckoro 3akona 1. 1. Menneneea. O0bsicHeHHE
(hU3UYIECKOTO CMBICIA CUMBOJIMKH [TEPUOTUICCKOM TAOIUIIBI XUMHUCCKUX
anemeHToB /. 1. MeHneneeBa (HOMEpOB 3JIeMEHTa, IEPUOa, TPYIIIHI) H
YCTaHOBKA MPHYMHHO-CIICICTBCHHOM CBS3M MEXKIY CTPOCHHEM aTOMa H
3aKOHOMEPHOCTSIMU H3MEHEHUSI CBOMCTB IIEMEHTOB M 00Pa30BaHHBIX UMH
BEIIIECTB B IIEPHOJIAX U TPYIIax.

XapaKkTepuCTHKA 3JIEMEHTOB MAJIBIX M OOJBIINX TIEPHOAOB TI0 UX TOJI0KECHHUIO 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 TUMIOJOTHH.

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:xHeililmue Beliecrsa
M MaTepHUaJibl

XapaKTepHuCTHKa COCTaBa, CTPOCHHS, CBOWUCTB, ITOMYYCHUS U TIPUMEHEHHS
BaxHeHmMX MetayuioB (IA u II A rpymm, amoMuHES, KeJe3a, a B €CTECTBEHHO-
Hay4yHOM Mpoduiie ¥ HEKOTOPHIX d-2JIEMEHTOB) M UX COSAMHEHU.
XapakTepuCcTHKa COCTaBa, CTPOCHNUS, CBOICTB, OTYICHUS U IPUMEHEHHUS
BaxHeimux HemeramioB (VIII A, VIIA, VIA rpynm, a Takxke azota u pocdopa,
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yrieposia 1 KpeMHHS1, BOJIOPO/A) U UX COCANHEHUI.

XapakTepucTHKa COCTaBa, CTPOCHHSI, CBOWCTB, IOJIyYSHHUS! U IPUMEHEHUS
B)XHEHIINX KJIACCOB YIJIEBOIOPO/IOB (AJIKAHOB, IUKJIOAJIKAHOB, aJIKCHOB,
QJIKMHOB, apEHOB) U MX HanOoJee 3HAYMMBIX B HAPOJAHOXO3HCTBEHHOM IUIaHEe
[IpeICTaBUTENEH.

AHanoru4Has XxapakTepUCTHKA BaXKHEUIIUX MIPEACTaBUTENEH IPYTUX KIacCOB
OPTaHUYIECKUX COCTUHEHHIA: METAHOJIA U 3TAHOJA, CIOXKHBIX 3(HUPOB, KHUPOB,
MBI, aTbICTHAOB ((hopManbIeTHAOB U alleTalbACTH ), KETOHOB (alleToHA),
KapOOHOBBIX KHCIIOT (YKCYCHOW KHCIIOTHI, AUl €CTECTBEHHO-HAYIHOTO PO(HIIsT
MpeICTaBUTENCH IPYTUX KIAcCOB KUCIIOT), MOHOCAXapHIOB (TJIFOKO3BI),
JcaxapuioB (caxaposbl), MoJrcaxapuIoB (Kpaxmaia 1 HeNJI0I03bl), 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 BEIECTB MO TPUBHAIBLHON UM MEKyHAPOTHOM
HOMEHKJIATYypE U OTPaKCHHUE COCTaBa ITHX COSTUHEHHUHN C MTOMOIIBI0 XUMUIECKUAX
hopmy.

OTpakeHne XUMHYECKIX TPOIIECCOB C IIOMOIIBI0 YPaBHECHHH XUMUIECKUX
peakuui

XuMHUyecKHue peakuuu

OOBsICHEHNE CYNTHOCTH XMMHYECKHX MporneccoB. Knaccudukanus XuMuaeckux
peakLuil 110 Pa3IMYHBIM [IPU3HAKAM: YHCIly U COCTAaBY IIPOLYKTOB U PEAreHTOB,
TeIIoBOMY 3G KTy, HaPaBICHHUIO, (ha3e, HATMIHIO KaTalu3aTopa, N3MCHCHHUIO
CTETCHEl OKHMCIICHUsI QJIEMEHTOB, 00pa3yIoINX BEIleCTBA.

YcTaHOBKA MPU3HAKOB OOIET0 M Pa3InYHOrO B THUIIOJIOTUU PEaKIHi 1is
HEOPraHUYECKON U OPraHM4eCKON XUMUU.

Kraccudummkaryst BemecTB 1 MPOIECCOB C TOYKHM 3PEHUS OKUCIICHUS-
BoccTaHOBIeHUs. COCTaBICHNE ypaBHEHUH pPeaknnii ¢ TOMOIIBIO METOA
3JIeKTPOHHOTO Oananca. OOBsICHEHNE 3aBUCIMOCTH CKOPOCTH XUMUYECKON
PEaKINH 1 MOJ0KEHHSI XUMHYIECKOTO PABHOBECHS OT PA3JIMUHBIX (PAKTOPOB

XumMnyeckuii IKCIIepUMeHT

BelInonHeHHEe XUMHUYECKOTO YKCIIEPUMEHTA B TIOJIHOM COOTBETCTBUU C TIPABHIAMHU
0€e301IaCHOCTH.
HaGuioienue, Gukcaiys 1 ONMCaHUE PE3YJIbTATOB MPOBEJICHHOTO IKCIIEPUMEHTA

Xumnyeckas nHopMaLHus

[IpoBeneHMe caMOCTOSATEIIFHOTO IOMCKA XUMIYECKON HH(pOpMaIuu ¢
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 (popMax

Pacuerbl N0 XUMHUYECKUM
¢opmysiam ¥ ypaBHEeHUAM

YcTaHoBKa 3aBUCUMOCTH MEXKY Ka4eCTBEHHON U KOJIMYECTBEHHON 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 OKPYKAFOIIECH cpellbl Ha OpraHu3M
YeIIOBeKa U IPYTHE )KUBBIC OPTaHU3MBL.

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

[TonroToBka pacTBOPOB 3aJaHHONW KOHIIEHTPAIMH B OBITY M HA TIPON3BOICTBE.
KpuTndeckas orieHka JOCTOBEPHOCTH XUMHUUECKOH HH(POPMAIIH, TIOCTYTAIONIEH U3
Pa3HBIX HCTOYHHUKOB
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Y4eOHO-MeTOAUYECKOE U MATEPHATbHO-TEXHHYECKOoe o0ecreyeHue
NMPOorpamMmel 0011e00pa30BaTEILHOM Y4eOHOH TUCIUTIIHHBI

Peanuzanus mporpaMMbl AUCHUIUIMHBI TPeOyeT HAINYHS yueOHOH 1abopaTopuu XMMUH,
ka0.Nel6/16a.

OCHAIIEHHOCTD.

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

NpuHTEP J1a3epHbIid, MDY, rpadonpoekTop, XuMuueckas MUKposradboparopusi, HudpoBoit
MHUKPOCKOII, KOJUICKIIMU, HAOOPBI pEaKTUBOB, XUMHUUECKas IOCYa, IEMEHCTPALIMOHHBIN
XUMHUYECKHH CTOJI, IKa(bl, CTEH/IbI, TUCTHIUISATOP U ApYroe 000pyI0BaHUE.

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.

. YIleBo/bl.
. AMmuHoxuciaoTsl. benku.
. AMUHBL

16. Metamibl.

17. KucioTHbIe JOXKIU.
18. Bnusinue staHona.

19. Ankoronb.

20. YKcycHas KHCIOTa.
21. ITonumepsi.

22. ®epMEeHTBHI.

23. ButramMuHsbl.

24. I'opMOHBI.

25. Bona.

26. [lonmumepsl 1 BOJIOKHA
27. YKcycHas KHCII0Ta
28. XUMuS IHUIIH.

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

DJIEeKTPOHHbIE YPOKHU H TeCThI (Ha IMCKAX):

. Ctpoenue aToMOB

. THIbl XUMHYECKUX CBS3CH.

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

. Okcuabpl HEMETAJIJIOB M METAILIIOB.

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

. Coenunenus yranepona. M3BeCTHAKOBBIE TOPO/Ibl, 3HAUCHHE.
. ['umc.

. Okcupn kpemuusi. Ctekio.
. Merauisl.

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

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

. AJIKaHbI, TOMOJIOTHYECKUH Psifl, CBOMCTBA, IPUMEHEHHUE.
. DTWJIEH — HENpeIeTbHbIN YIIIeBOA0PO I, 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. CBolCTBa, 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 oOydaromast mporpamm «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 mporpamMma y4eOHOM TUCITUTUIUHBI « X MU

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

3. Meroandeckue peKOMEHAAIMH 10 OPraHU3aIlii MPOEKTHON ACSATEIBHOCTH B MPOIIECCE
W3Y4YEHUS JUCHUIIUHBI « XUMUSI.
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 Hrpsl —dcTadeThl 0 XUMUH «B mouckax 4ucToi BOABI».
7.Metoaudeckas pa3paboTKa JeJI0BOM Urpbl IO XUMUU «YUepHas MeTaJlTyprusl.

CruiaBbl xene3ar.
8. Meroanueckue pexkomeHaanuu ais npenonaasareneid CI1O «9konorudeckuii  acriekT Ha
YpOKax XUMHUU».
9.Mertoandeckas pa3pabOTKa UTPHI C MCIIOJIB30BaHNEM KOMITBIOTEpPHOH mpeseHTanmu «lIpore
MIPOCTOTOY.

10.Meroanueckue pekomeHaanun «Opranuszaiys BHEKIACCHOU pabOTHI IO XUMHUN.
11.Metoanueckue peKOMEHIAIUU « DKOJIOTUIECKUI aCTIeKT BHEKJIACCHOM pabOThI O XUMU.
11. Meroaunueckuit goknan «OpraHu3anus KOMIbIOTEPHON MOJAEPKKU MPU U3yUYEHUU
XUMUW.

12. Meroanueckuit noknan «lIpoekTHO-ucCcIen0BaTENbCKAs ACSITEIBHOCTD KaK CPEACTBO
pa3BUTHS €CTECTBEHHON MO3HABATENFHON aKTUBHOCTH OOYUAIOIIETOCs M €T0 CaMOpeaTn3aIiui.
Mertoaunueckasi pa3paboTKa UTPhI C MCIIOIB30BAHUEM KOMITBIOTEpHOU mnpeseHTanuu «lIpoie
MIPOCTOTOY.

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

14. Bonpoch! K 3a4eTy 10 TUCLUTLIIMHE.

15. Dk3aMeHaMOHHbBIE OUJIETHI IS JUCIIUILINHEL.

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

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 mpodecCHOHaIbHOr0 00pa3oBaHMs [3IeKTPOHHBIA pecypc]/
1O. A. JleGenes, I'. H. ®anees, A. M. 'ony6es, B. H. [llanoBai; mox obmeit pexakmueit I'. H.
®daneeBa. — DNEKTPOH. JaH. — 2-€ U3[., epepad. u nom. — Mocksa: M3narenserBo FOpaiir,
2022. — 431 c. — Pexum nocryma: https://urait.ru/bcode/491035

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

cpenHero mnpodeccuoHaIbHOTO o0pa3oBaHus [3nekTpoHHBbIN pecype]/ H. JI. TI'munaka; mon
penakuueir B. A. IlonmkoBa, A. B. babkoBa. — DnekrtpoH. maHn. — 14-e uzn. — Mocksa:
WznarensctBo FOpaiit, 2022. — 236 ¢. — Peskum mocryma: https://urait.ru/bcode/490165

JlonoTHUTeIbHbIE HCTOYHUKH:

1. OneitnukoB, H. H. Xumus. AAropuTmsl pemieHus 3afad M TECTHI: yueOHOe mocodue uis
cpenHero npodeccrnoHabHOTO 00pa3zoBanus [dmekTponHbidl pecype]/ H. H. Oneitnukos, I'. I1.
MypaBbeBa. — 3-¢ U3[., HCIP. U JOIM. — DIIEKTPOH. JaH. — MockBa: U3natenscrBo HOpaiiT,
2022. — 249 c. — Pexum nocryma: https://urait.ru/bcode/491790.

2.Cmapeirun, C. H. Heoprannueckas xumus. IIpaktukym: ydeOHO-TpakTHYecKoe mocolue

[anexTponnsiit pecype]/ C. H. Cmapsirun, H. JI. barnasen, 1. B. [laiinakoBa. — DleKTpoH. naH.
— MockBa: WMsparensctBo  IOpaiit, 2022. — 414 c¢c. — Pexum pocryna:
https://urait.ru/bcode/509103.

3.Tynukun, E. WM. Xumus B CEIbCKOM XO3SICTBE: yueOHOE MOCOOME il CpEIHEro
npodeccuoransHOr0 00pa3oBanus [uekTporubli pecype] / E. . TynmukuH. — DNEKTpoH. AaH.
— 2-e¢ m3A., ucnp. u gon. — MockBa: U3marensctBo FOpaiit, 2022. — 184 c. — Pexum
noctyna: https://urait.ru/bcode/491664.

Nudopmanuonnsie u nu¢poBbie TEXHOJIOTHH (IPOrpaMMHOe o0ecniedyeHne, COBpEeMEeHHbIe
npogeccuoHaibHble 0a3bl JAHHBIX M MHGOPMALMOHHBIE CIIPABOYHbIE CHCTEMBbI)

VYyeOHass OUCUMIUIMHA TNPEAyCMAaTpUBAeT OCBOCHHE HH(POPMALMOHHBIX M HU(PPOBBIX
TeXHOJOoruil. Peanuzanusa nu@poBbIX TEXHOIOTHH B 00pa30BaTEIIbHOM MPOCTPAHCTBE SBIISETCS
ONHOW W3  BaXHeMmmMX 1eneil  oOpa3oBaHus, Jarolmeld  BO3MOXKHOCTh  pPa3BHUBATh
KOHKYPEHTOCIIOCOOHBbIE KadecTBa OOy4arouuxcs Kak OyqyluX BbICOKOKBAaJIU(UIIMPOBAHHBIX
CIEUAJINCTOB.

[{u¢poBble TEXHOJIOTUN MPETyCMAaTPUBAIOT Pa3BUTHE HABBIKOB A(P(GEKTUBHOIO PELICHUS
3aJa4  Mpo(eCCHOHATBHOIO, COLHUAIBHOIO, JIMYHOCTHOTO XapakTepa C HCIOJIb30BaHUEM
Pa3IUYHBIX BHUJI0B KOMMYHHKAIMOHHBIX TexHOJOrui. OcBoeHHE LU(POBBIX TEXHOJIOTHH B
paMKax JaHHOM AMCIUIUIMHBI OPUEHTHPOBAHO HA CIOCOOHOCTh O€30MacHO M HaJIeXKaLIUM
00pa3oM noJryyaTh JOCTYII, YIPaBJIATh, UHTETPUPOBATh, OOMEHUBATHCS, OLIEHUBATh U CO3/1aBaTh
UHPOPMALIMIO C TIOMOIIBI0 HU(POBBIX YCTPOWCTB M CETEBBIX TexHoyoruil. dopMupoBaHue
1M(poBON KOMIIETEHTHOCTH IMPEAINoiaraeT padoTy ¢ JaHHBIMH, BJIaJIEHUE UHCTPYMEHTaMH st
KOMMYHHMKAIUH.

JIeKTPOHHO-0UOJINOTEYHAs] CUCTeMBbI M 0a3bI JAHHBIX
1. OO0 «9BC JIAHb» (https://e.lanbook.ru/) (moroBop Ha oka3zanue ycayr ot 10.03.2020
Ne OB CVY 437/20/25 (CeteBas s5eKTpoHHast OMOIHOTEKA)
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2. DnekTpoHHO-OMONMMoOTeuHast cucreMa usnarenbcTBa «Jlamb» (https://e.lanbook.ru/)
(moroBop Ha OKa3zaHHWE YCIYT IO MPEIOCTaBICHUIO JIOCTYyMa K 3JIEKTpOHHBIM u3nanusm OO0
«3narenscTBo Jlanb» oT 03.04.2023 Ne 1)

3. DaekTpoHHO-OMOIMOTEUHass cucTeMma wm3aatenbcTBa «Jlamby» (https://e.lanbook.ru/)
(moroBop Ha OKazaHHE YCIYr MO MPEIOCTaBICHHUIO JOCTYyMa K AJIEKTPOHHbIM u3aanusm OO0
«M3natenscTBO JIaub» oT 06.04.2023 No 2)

4. baza gaHHBIX 3JMEKTPOHHBIX UHPopMannoHHbx pecypcoB ®I'BHY IHHCXB (morosop
Mo 00ECIEeUeHUI0 JOCTyINa K AJIeKTpOoHHBIM HMH(popManuoHHbIM pecypcam PI'BHY ITHCXb
gyepes TepmuHan yaanennoro pocryna (TY ] ®T'BHY [ITHCXB) ot 07.04.2023 Ne 6/H)

5.  DnaexkTpoHHO-OMOaMoTeuHas cuctema  «AgriLib»  ®I'BOY BO  PrA3Y
(http://ebs.rgazu.ru/) (monoaHKUTENBHOE COTJIANICHHE HA TpeaocTaBieHue gocrymna oT 13.04.2023
Ne 6/1 x JIunenznonnomy noroBopy 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 OKa3aHWUEe YCIYT o npeaocTaBieHuro goctymna ot 04.04.2023 Ne 2702/61m22)

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. DnexkrtpoHHO-OMOIMOTeUHass cucrema «BepHamckui»  (https://vernadsky-lib.ru)
(moroBop Ha 6€3BO3ME3THOE HCIIOIb30BaHKUE Mpou3BeaeHH oT 26.03.2020 Ne 14/20/25)

9. Baza mannpix HOBb «HanmonanbHas snexktpoHHas Oubmmoreka» (https://rusneb.ru/)
(moroBop o monkmoueHun k HOb u npenocrasinenuu poctyna k oobexktam HOb ot 01.08.2018
Ne 101/HDb/4712)

10. CornameHue o COTPYJHHUYECTBE MO OKa3aHUIO OUOIMOTEUHO-MH(POPMAIIMOHHBIX U
COIIMOKYJIBTYPHBIX YCIYT TIOJIh30BaTEIISIM YHHBEPCUTETA W3 4YHCIAa WHBAIHMIOB 10 3PCHHIO,
CITa0OBUASIINX, UHBAIUIOB IPYIMX KaTErOpuil ¢ OTpaHMYEHHBIM JOCTYNOM K HH(popmanuu,
JUI, UMEIOUIUX TPYAHOCTH ¢ ureHueMm IuiockonedarHoro Tekcra TOI'BYK «TambGoBckas
obnactHas yYHHUBepcaibHas Hay4yHas Ooubnmoreka UM. A.C. [Tymkuna»
(https://www.tambovlib.ru) (cornamenue o corpyanudectse ot 16.09.2021 Ne 6/1)

I/IH(l)OpMalII/IOHHbIe CIIPaBOYHBIE CUCTEMbI

1. CopaBounas mnpasoBasg cucreMa Kouncynprantllnoc (moroBop mocTaBku H
conpoBoxkAeHUs dKk3eMIusIpoB cucteM Koncynprantllmtoc 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)

Cospemennblie npogeccuoHaNbHbIC 02351 JAHHBIX

1. ba3za 1aHHBIX HOPMATHUBHO-IIPABOBBIX AaKTOB HH(OpMaIMOHHO-00pa30BaTeNIbHON
nporpammel «Pocmeron» (moroop ot 11.07.2022 Ne 530/2022)

2. baza nannpix Hayunoli snextponHoi Oubmanorexku eLIBRARY.RU — poccuiickuii
MH(OPMaLlMOHHO-aHAJIMTUYECKUI TOopTall B O0JIaCTH HAyKH, TEXHOJIOTUH, MEIUIMHBI 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://rusneb.ru/
https://www.tambovlib.ru/
https://rosstat.gov.ru/opendata

3.2.4. JInueH3MoOHHOE ¥ CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoe odecrieyeHune, B TOM
YHCJIe 0Te4eCTBEHHOI0 IIPOM3BOJACTBA

Ne | HaumenoBanue | Pazpabotumk [10 JocTynHOCTh Ccpuika Ha PexBu3uthl
(mpaBoobiianatens) |  (IMIEH3UOHHOE, Enuneiii peectp | moareepikaa
CBOOOJTHO poccuiickux IOIIEeTO
pacrpocTpaHsiemMoe) [ mporpaMm s JOKYMEHTa
OBM u B/l (pu (npu
HaJUYHH) HaJIUYHH)
1 Microsoft Microsoft JIuneHsnonHoe - JIunensus
Windows, Corporation oT
Office 04.06.2015
Professional Ne 65291651
CpOK
JIEUCTBUSA:
OecCpovYHO
2 | AutuBupyctoe | AO «Jlaboparopus JIuuensuonnoe | https://reestr.digita | Cyomuiensu
IPOrPaMMHOE Kacmiepckoro» l.gov.ru/reestr/366 OHHBIN
obecrieyeHne (Poccust) 574/?sphrase_id=4 | morosop ¢
Kaspersky 15165 000
Endpoint «Codrekcy
Security mist oT
Ou3Heca 06.07.2022
Ne 6/H, cpok
NEUCTBUL: C
22.11.2022
o
22.11.2023
3 MoiiOduc OO0 «Hogsie JIuniensuonnoe | https://reestr.digita | Konrpakr ¢
CraHaapTHBIH - o0JiauHbIe l.gov.ru/reestr/301 000
OducHbrit TEXHOJIOTUNY 631/?sphrase_id=2 | «PyOuxoH»
MaKkeT (Poccus) 698444 oT
IUTst pabOTHI © 24.04.2019
JNOKYMEHTaMu Ne
Y MIOYTOMU 0364100000
(myoffice.ru) 819000012
CpOK
JICUCTBUS:
6eccpouHO
4 | IporpammMHas AO Jluniensuonnoe | https://reestr.digita | JTuriensronn
CHCTEMA JUIS «AHTHIIIIarnaT» l.gov.ru/reestr/303 | sr1ii qorosop
OOHapyKEHHUSI (Poccus) 350/?sphrase_id=2 c AO
TEKCTOBBIX 698186 «AHTHUIIIArU
3aMMCTBOBaHUIN aT» OT
B y4€OHBIX U 17.04.2023
Hay4YHBIX Ne 6627,
paboTax CpOK
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«AdTuniaaruar I[GflCTBI/ISIZ C

BY3» 17.04.2023
(https://docs.ant o

iplagiaus.ru) 16.04.2024

Acrobat Adobe Systems CB00601HO - -
Reader pacrpocTpaHsieMoe
- IPOCMOTP
JIOKYMEHTOB
PDF, DjVU

Foxit Reader Foxit Corporation CB00OOIHO - -
- IPOCMOTP pacupocTpaHsieMoe

JOKYMCHTOB
PDF, DjVU

3.2.5. Pecypchbl nHGOPMALHOHHO-TEIeKOMMYHUKANIMOHHOH ceTn « AHTEpHET»
1. CDTOwiki: 6a3a 3nanwuii mo unugposoii Tpanchopmarnuu https://cdto.wiki/

3.2.6. ln¢ppoBble HHCTPYMEHTHI, IPUMeHsIeMble B 00pa30BaTeIbHOM Ipolecce
LMS-tnardpopma Moodle
BuptyanbHas nocka Mupo: miro.com
Buptyansnas nocka SBoard https://sboard.online
Buptyansnas nocka Padlet: https://ru.padlet.com
Oo6uaunsie cepBuchl: Suaekc./luck, O6mako Mail.ru
Cepsucsl onpocos: Suaekc ®opmel, MyQuiz
Cepsucel BueocBszu: Suaekc reaemoct, Webinar.ru
CepBHC COBMECTHOH pabOThl Haj TpoekTamu [uis HeOombmmx rpynm  Trello
http://www.trello.com

LN~ WNE

3.2.7. HI/I(l)pOBbIe TEXHOJOTUH, IPUMEHACMBIC IPH U3YYCHUH JUCHUIIIHHBI

Ne [{u¢poBbie TEXHOIOTUN Bunel yueGHOI pabOThI, BBINOIHIEMBIE C
IpUMEHEHHEM 1M (PPOBOI TEXHOIOTUU

1. | OGsayHble TEXHOJIOTUH WHuBugyanbHble 3a0aHNs

2. | bonpimme nanHbIe WNHuBuayansHble 3a1aHUS
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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
https://cdto.wiki/

Pabouas mporpamma paszpaboTraHa Ha OCHOBE (heAepalbHOTO TOCYJapCTBEHHOTO
obOpasoBarenbHOTO cTaHaapra cpennero obmero oopazoanus (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 CpeIHETr0 MpodecCHOHAIBLHOrO 00pa3oBaHus Ha 0ase
OCHOBHOTI'0 00111€r0 00pa30BaHusl, YTBEP)KICHHBIMH MUHUCTEPCTBOM NpocBelieHus Poccuiickoi
Oepnepaunn 14.04.2021 rona.

ABTOp:

benoycosa O.A., npenoaaBateib BhICIIEH

KBaJIM(DUKAILIMOHHOM KaTeropuu

[EHTPa—KOJIJISKA PUKIIATHBIX KBATH(PUKAIUI '

OI'bOY BO Muuypunckuii ['AY, O.A. benoycosa

Penensenr:

Oumunmnora T.M. npenogaBaTelp BeIcIel KBATH(PUKAITMOHHONW KATETOPUH
[EHTPa—KOJIISKA TIPUKIIATHBIX KBATH(PUKAIUI

OI'bOY BO Muuypunckuii 'AY o T.A. ®ununmnosa

[Iporpamma paccmorpena Ha 3acenanuu [IMK o01eobpa3oBatenbHbIX AUCIUILUIAH

npoTokoa Ne 9 ot «17» anpens 2020 r.

[IporpaMma paccMoTpeHa Ha 3acellaHuu y4eOHO-METOAMYECKON KOMHUCCUM LIEHTpa-KoJuleka
npukiaaaeix kBanudukanuii ®I'bOY BO Muuypunckuii AY

npotokos Ne 8 ot «20» anpenst 2020 r.

[Tporpamma ytBepxkaeHa Pemennem Y4eOHO-METOAMUECKOTO COBETA YHUBEPCUTETA

npotokos Ne 8 ot «23» ampens 2020 r.

[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusamMu ®I'OC COO
[Tporpamma paccmotpena Ha 3acenanuu [IMK o61ieo6pa3oBaTebHBIX AUCITUTUIMH

npotokoa Ne 9 ot «19» ampens 2021 r.

[IporpaMma paccMoTpeHa Ha 3acellaHuu Y4eOHO-METOAMYECKON KOMHCCHU LIEHTpa-KoJuleIkKa
npukiaaaaeix kBanupukanuit ®I'OY 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.

[Iporpamma nepepaboTaHa U IOTMOJIHEHA B cCOOTBeTCTBHH ¢ Tpeboanusimu ®I'OC COO
[Tporpamma paccMmoTpeHa Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX AUCHUTIIHH

poTokoa Ne 9 ot «18» anpenst 2022 r.

[TporpaMmma paccMoTpeHa Ha 3acelaHui y4eOHO-METOUIECKO KOMUCCHH IIEHTpa-KOoJUIeIKa
npukiaaHeix kBanupukanuii ®I'bOY BO Muuypunckuit FAY

npoTokod Ne 9 ot «20» anpens 2022 r.

[Tporpamma ytBepxaeHa Pemennem Y4eOHO-METOANMUECKOTO COBETA YHUBEPCUTETA
npoTokoa Ne 8 ot «21» anpens 2022 r.

[Tporpamma nepepaboTtaHa 1 J0MOJIHEHA B cooTBeTCTBUHU ¢ TpeboBanusimMu ®I'OC COO
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[Tporpamma paccMmoTpeHna Ha 3acenanuu [IMK o0mieo0pa3oBaTenbHbIX JUCIUATIINH

npoTokoa Ne 11 ot «16» urons 2023 r.

[Tporpamma 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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