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1. HEJIb U 3AJTAYU OCBOEHUA JTUCLHUIIJIMHBI

L]env: dopMupoBaHUE U Pa3BUTHE Y CTYACHTOB HAyYHOTO XMMHUYECKOTO MBIIIJICHUS Ha
OCHOBE CHUCTEMHOTO MOJAX0Ja, COBPEMEHHBIX METOAOJIOIMH U JOCTUKEHHN TEOPETHUYECKON W
NPUKIATHOW HAyKH; YMEHHIl M HaBBIKOB HKCIIEPUMEHTAIbHOW pPa0OTHI, KaK OCHOBBI ISt
Pa3BHUTHUS TBOPUYECKOTO MOTEHIMANIA OYIYIIETO YUYUTEIsT OMOJIOTUU M XUMUH.

3aoauu:

1. dopmupoBarh TeopeTndecKkuil GyHAAMEHT COBPEMEHHON XUMHUH KaK €IHMHOMN, TOTHUYECKH
CBSI3aHHOM CHCTEMEI,

2. pacUIMpUTh W 3aKpeNuTh 0a30BbIC TMOHITHS XHUMHH, HEOOXOAMMBIE UIsl AallbHEHIIEero
U3YyYEHHUS Pa3INYHbIX o01acTeld XUMHUH, OMOJIOTHH, SKOJIOTHH;

3. ¢opmupoBaTh npeacTaBieHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS HPUPOJBI, O
XUMHYECKOM KapTUHE MHpa; O B3aUMOCBS3M XHMHYECKHUX, OWOJIOTMYECKUX U
(hM3HUECKUX MPOIIECCOB; O POJIM XUMHUHU B PEIICHUU TII00ATBHBIX TPOOJIEM YEIOBEYECTBA;

4. pa3BUBaTh CIIOCOOHOCTH K OJKCIIEPUMEHTAJIBHOM, WCCIEeNIOBATEILCKOW paboTe u
NOTPeOHOCTH K CAaMOCTOSITEIbHOMY PUOOPETEHUIO 3HAHUH.

2. MECTO JJUCHUAILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHON INPOI' PAMMBI

Jucuumnnuna «O01as 1 HeopraHudeckass XUMUs» SBIIIETCS YaCThI0 YYEOHOrO IJIaHa 10
HanpasieHuto noarotoBku 44.03.05 Ilemarormueckoe oOpazoBaHue (¢ IBYyMs NpoduisiMu
noaAroToBku), npobunu «buonmorns w Xumus». Hucnumamaa bB1.0.08.02.01 «Oo6mas u
HEOpraHwueckas Xxumus» BkiIoueHa B brmok b.1 «/lucuurmmmubl (MODynu)» U SBISETCS
coctaBHOM "acThio pasnena b1.0. «O6s3arensHas yactb», 51.0.08 «I[IpeameTHO-MeTOAMYECKUT
Monaynab 1o mpodmmo Xumus». ucumrmumba peanusyercs B HTICIIM wHa kadenpe
€CTECTBCHHBIX HAYK.

[Ipu u3yyeHun AaHHOW MUCUMILIMHBI CTYJEHTHl MCIOJB3YIOT 3HAHUS, YMEHUS U BUJIbI
JeATeTLHOCTH, C(OOPMUPOBAHHBIC B MPOIECCE M3YUCHUS TIpeAMeTa «XUMHUS» Ha MPEAbIayIeM
ypOBHE 00pa30BaHMUS.

3. PE3VJIBTATBI OCBOEHUSA JUCHUIIJINHBI

JucuuninuHa HarpaBieHa Ha GOpPMUPOBAHNE U PAa3BUTHE CIEAYIOUINX KOMIETEHIIMHA:

Koa n Kox u HaumeHoBaHMe Jeckpunropsbl
HaUMEHOBaHMeE HHINKATOPA JOCTUKEHUA
KOMIIETCeHIIMH KOMIIeTEeHIIM U
IK-1. Cnocoben | [TK-1.1. 3Haet cTpykTypy, coctaB | 3Haer HNOHATHHHBIN anmnapar
OCBauBaThb |y IUJAKTHYECKUE (105050500031 JUCHUITIINHBI
HCIIOJIb30BaTh IpeIMETHOM oOmactu | YMeer  IIPUMEHATH OCHOBHBIE

TEOPETHUUCCKUE 3HAHUS
u MPAKTHYECKUE
YMEHUS ¥ HAaBBIKH B
MpeIMETHON  o0nacTh

(npenonaBaeMoro npez[MeTa). IIOHATHUA MW 3aKOHBI XMMHHU UIA
PEIICHUA 3a4a4,

TEOPUH CTPOEHHUA aroMa JUId
OOBsICHEHHS  CBOMCTB  aTOMOB

npu peleHuu

XUMHUYECKUX DJIEMEHTOB "
npoQecCHOHABHBIX .
3a7aq 3aKOHOMEPHOCTE W3MEHEHUSI HUX

CBONCTB B [Iepuonnueckoi
cucteme JI.1. Menaeneena;
pacKpbIBaTh CBOMCTBA BEILIECTB B
3aBUCHUMOCTH OT THIIa XMMHUYECKOM
CBSI3U




Baageer HaBbikamMu PabOTBI 1O
MIOUCKY u CUCTEMATHU3ALNH
JOTIOJIHUTENBHOH — MH(OpMauu
P TOJArOTOBKE K CEMHHAPCKUM
3aHATUAM U J1a0OpaTOPHBIM
paboTam

I[IK-1.2. VYmeer oCylECTBIATh
0TOOp y4eOHOTO CONepKaHus IS
€r0 pealn3allid B Pa3IMYHBIX
hopmax o0Oy4deHus B
COOTBETCTBUH C TpeOOBaHHUSIMHU

d1ocC O0.

3Haer TPoOJIEMBI W  KIIIOYCBBIC
ITOHATHUA COBpeMeHHOfI XUMHUHU

YMeer caMOCTOSATENBHO MOAOUPATH
WUTIOCTPATUBHBIA ~ Marepwan s
HW3y9aeMbIX SIBJICHUH

Baageer  KyJbTypodl — MBIIUIEHMS,
CIIOCOOHOCTBIO K 0000IIIECHUIO,
aHaIN3y, BOCIPUATHIO HH(POPMAIINH,
TIOCTAaHOBKE IIEJIM U BRIOOpY MyTel ee
JIOCTHKEHHS

TEXHOJIOTUH OOy4YCHHMH,
yycliie ”HPOPMAIIMOHHBIE.

IIK-1.3. [lemoHCTpUpYyET yMEHHE

pa3pabaThiBaTh pa3uYHbIC
(hopMbI 3aHATUH,
MPUMEHSATh METOJbI, MPHUEMBI W

B TOM

3uaer Hay4HYIO METOA0JIOTHUIO
JOUCLHUILINHBI

Ymeer HUCIIOJIb30BaTh
TEOPETUYECKUE 3HAHUSA B
00BSICHEHNH MPAKTHYECKUX
METOMOB MOJYUYECHUS XUMHUYECKUX
COCIMHEHHH, a TaKXKe
nepepadboTKu u YTWIN3ALUU

OTACHBIX JIJISl OKPY>KAIOIICH Cpebl
BEIIECTB  (TSDKENble  MEeTallbl,
KHCJIOThI, OCHOBaHHS)

Baangeer HaBbIKAMH
AKCTICPUMEHTATLHON paboThI,
00CyX/1eHUs HaYYHBIX
XUMUYECKHUX npobem B
JUCKYCCHSIX, ¢dbopmupoBaHus
COOCTBEHHOM MO3ULUHU u

OTCTauBaHUA ee B crope,
HUCTIONB3ysl Pa3JINYHbIE CBEICHUS
JUISL apryMEHTalUU

4. CTPYKTYPA U COAEP) KAHUE JUCIIUIIJIMHBbI

4.1. O0beM JUCHUIIMHBI U BU/IbI KOHTAKTHONH M CAMOCTOSATEJIbHOI PadoThI
OOmiass TpyIOEeMKOCTh TUCHHIUIMHBI cocTaBisieT 12 3au. en. (432 wyaca), cemecTpbl
U3y4eHUs - 1, 2, pacrpeeneHue 1mo BuaaM padboT MpeACcTaBlIeHO B TA0JIHIIE.

dopma o0yueHust
Bup paGotsl Ounas
1 cemectp 2 cemecTp
OO0mas Tpy10eMKOCTb JUCIHUILUIUHBI IO 216 216
y4eOHOMY IIJIaHy
KonTakTHasi padoTa, B TOM YHCIIEC: 70 104
Jlexkun 24 36




JlabopaTopHbIe pabOTHI 46 68
CamocTosiTeJibHasi padoTa 137 103
[loaroToBKa K dK3aMEHY 9 9
4.2. YueOHO-TeMAaTHYeCKHH MJIaH JUCIUILIMHbBI
KonTakTHas pabota OlLieHOYHEIE OlLIeHOYHEIE
Haunmenoranue Bcero | Jlekumu | Jlabopar. | CamocT. | cpeacTBa s cpencTBa s
pa3aciioB U TEM qacoOB pa60TBI pa60Ta TEKYLICTO MMpOMEIKYTOYHO
JUCIHUITIIINHBI KOHTPOJIA U aTTeCTallnuu
1. Beenenue. 30 4 6 20 TecT-ompoc Htoroserii
ATOMHO- YcTHBIT B TECT
MOJIEKYJISIPHOE MUChMEHHBINA |  Bompocsl k
yueHue. OCHOBHbIE OTBET 3K3aMEHY
XUMHYECKHE OHATH
M 3aKOHEI
2. Teopernueckue 50 8 12 30 Tecr-ompoc
OCHOBBI obmen YCTHBIN U
xumun. CTpoeHue u MMMCHMEHHBIN
CBOMCTBA aTOMOB. OTBET
XuMudeckas CBSI3b
3. Kimaccudukanms u 36 4 10 22 Otuer o
HOMEHKJIaTypa nabopaTopHO
HEOPraHUYECKUX it pabore
COCIUHEHMI. YcTHBIN B
OcHOBHEIC CBOHCTBA MHUCHMEHHBIN
OCHOBHEIX KIJIACCOB OTBET
HEOPTaHUYECKHUX
COCAMHEHMUI
4. PacTBOpBI. 44 4 10 30 OtueT no
DNIEKTPOAUTHYECKAS nabopaTopHO
JIUCCOIAAIIHSL. it pabote
YcTHBIN 1
MUCHMEHHBIN
OTBET
5. OKHCIUTEIBHO- 47 4 8 35 OTuer 1o
BOCCTaHOBUTCIILHEIC nabopaTopHO
peakmuu it pabote
YcTHBIN 1
MMMChMEHHBIHN
OTBET
6. DIIeMEHTHI 94 18 34 42 OTuer 1o
TJIABHBIX OATPYTII nabopaTopHO
MePUOIUIECKON it pabote
CHUCTEMBEI U X YcTHBIN B
COEIMHEHUA MMMCbMEHHBIN
OTBET
7. KoMmminekcHbIe 19 4 4 11 OTuer 1o
COCJTMHEHUS nabopaTopHO

1 paboTe




YcTHBEIN B
MMCHEMEHHBIH
OTBET
8. DJIeMeHTHI 94 14 30 50 OTueT 1o
MO0OOYHBIX MOATPYIIT J1a00paTOPHO
EPUOANYECKON i pabore
CHCTEMBI U UX YcTHBRIN B
COCIMHCHUS MMUCbMEHHBIN
OTBET
ITonroroska u ciaua 18 - -
JK3aMeHa
Bcero nmo qucuumninHe 432 60 114 240

TunoBele 3amaHusg OO TEKYLIEr0 KOHTPOJS W TPOMEXKYTOYHOM aTTecTaluu 110
JUCLUIIINHE, KPUTEPUM M IIKAJIbl OLEHUBAHMS, 4 TAKKE METOAUYECKHE PEKOMEHIALUU IS
oOy4aronuxcs MpeACcTaBIeHbl B IPUIIOKEHNHU K pabouell mporpaMMe AUCHUIIINHBL.

4.3. ConepxaHue TMCUUILIAHBI

Pasnen 1. BBenenne. ATOMHO-MOJIEKYJIsipHOe YueHHe. OCHOBHbIE XUMHYECKHE MIOHATHS H
3aKOHBI.

Tema 1. Mecro HeopraHmdeckoil XuMHHM B cucTeMe HayK. OCHOBHbBIE pa3feibl
Heopranuueckor xumuu. Kpatkuii 0630p pa3BUTHS HEOPraHUYECKON XUMUU. 3HaYECHUE XUMUU B
JKA3HU YEJIOBEKA, B3AMMOCBS3b XMMUYECKON HayKU U IMPOMBILIJIEHHOCTH. POJIb HEOpraHuyecKou
XUMUU B MOATOTOBKE YUUTEIISI XUMUU U OMOJIOTHH.

Tema 2. OCHOBHBIE XMUMHMUYECKHE MOHATUSA M 3aKOHbl. BO3HHMKHOBEHHE U pa3BUTHUE
aTOMHO MOJIEKYJISIDHOTO Yy4deHHUs. Pa3BUTHE MNpENCTaBICHUNA O KOPITYCKYJSIPHOM CTPOCHHH
BemiectBa.Pabotet M.B. JlomoHocoBa, arommcTuyeckas rumote3a J[lanbroHa. OcHOBHbBIE
MOHATHS ATOMHO-MOJIEKYJISIPHOTO YYEHHS: aTOM, MOJIEKYJa, XUMHUYECKUN AJIEMEHT, MPOCTOE U
CIIOKHOE BellecTBO, xumuueckas (opmyna. Pasmepbl u maccel atromoB. OTHOCHTENbHas
aToMHasi Macca. ATomMHasi equHuIa Maccbl. OTHOCUTENbHAS MOJIEKYJIsIpHas macca. MoJb Kak
eMHUIA KoJimyecTBa BemecTBa. Yucno ABoraapo. MossipHas macca. XUMHUECKasi peakius Kak
MpPEBpAIICHUE BEIICCTB. Y PaBHECHUE XUMHUECKOM PeaKIiu. 3aKOH COXPAHEHUS MAcChl BEIIECTB
Ipy XUMHYECKUX peakiusix. OCHOBHBIE 3aKOHbI CTEXUOMETPUHU. 3aKOH MOCTOSHCTBA COCTaBa.
3aKoH KpaTHBIX OTHOIIEHUH. OOBSICHEHHWE JTUX 3aKOHOB C TMO3WIIMK aTOMHO-MOJIEKYJISIPHOTO
ydeHus. ['paHuIpl NPUMEHUMOCTH 3aKOHOB. JlanmbTOHHMIBI ¥ OepTOUIHMIBL. 3HAYEHUE
COCIMHEHUI IIEPEMEHHOI0 COCTaBa B COBPEMEHHOM TEXHHKE. XUMHUYECKHM OKBUBAJICHT
31eMeHTa. BaneHTHOCTh 3nemMeHTa. DKBUBAJIEHTHAs Macca. 3aKOH HYKBUBAJIEHTOB. XUMUYECKUE
SKBUBAJIEHTHl CIJIO)KHBIX BEIIECTB. 3aKOH OOBEeMHBIX oTHomeHuil ['ei-Jltoccaka. 3akoH
ABorazipo. MonbHbIii 00beM ra3a. MeTonbsl OmNpeaencHUs] MOJIEKYJISPHBIX MacC BEIIECTB,
HAXOJIAIIUXCS B Ta3000pa3HOM COCTOSIHMM. PacdeTsl Mo XuMU4ecKuM GopMysiaM U ypaBHEHHUSIM
pEeaKLni.

Pa3ne. 2. TeopeTnueckne 0CHOBbI Heoprannyeckoil xumuu. CTpoeHune u cBoiicTBa
aToMOB. XUMHYeCKasi CBA3b.

Tema 3. DkcriepuMeHTaIbHBIE OOOCHOBAHMS IPEICTABICHUH 00 aromMe Kak CIOXKHOMN
cucteme. OTKpbITHE AeKTpoHA. PammoakTBHOCTh. OCHOBHBIE XapakTEPUCTUKHU O-, - H Y-
nyuer. Mognens aroma Tomcona. OnbiTel Pesepdopna nmo paccessHuto a-uactuil. [lnaneraphas
Mozenb aroma. Ee ngocTouHcTBa M HenocTaTKd. [IpeAmnochbulky pa3pelieHus: BHYTPEHHHX
MPOTUBOPEUYNH ITAHETapHOU Moaenn. KopnyCKyIsspHO-BOTHOBOM Ayanu3M u3iydeHus. KBaHThbI.
VYpaaenus [lnanka. O6bsicuenue dotorddexra DitHmTeiiHOM. POTOHBI. CHEKTPHl aTOMOB.
Teopus atoma Bomopona mo bopy. OObscHeHHe cIiekTpa aToma Bojopoaa. BHyTpeHHue




IPOTUBOpEUHs TeopuHr aToMa Bojopona 1o bopy. [lonbiTku ux ycrpanenus. KopryckynspHo-
BOJIHOBOH Ayanu3m uactuil. Bomusl ne bpoitna. Ilpunuun nHeompenenenHoctu [ eiizenOepra.
[Tonsatne o BomHOBOM ypaBHeHuHW llIpéauHrepa mjisi cTalMOHApHBIX COCTOSTHUM. ['paHuWuHas
IIOBEPXHOCTh. Y3J0Bas NOBEPXHOCTh. KBaHTOBO-MeXxaHMYecKkass MOJEIb aTOMa BOJOPOJA.
KBaHTOBBIE UnClIa KaK mapaMeTpbl, ONPEAETSIONINE COCTOSIHUE IEKTpoHa B aToMe. [ 1aBHOE (1),
opouransHoe (1), MmarauTHOEe (m) KBaHTOBbIe uncia. Mx dusmueckmii cmpicn. [loHsTHE 00
3JIEKTPOHHOM oOnake. AtoMHbie opouTanu (AO). OcHOBHOE W BO30OYXICHHOE COCTOSHUE, BH]I
aTOMHBIX S-, p-, d-, f-opOuraneil. YriaoBOil M MarHUTHBIE MOMEHTBHI SJIEKTpOHa (CIHMH) U
CIIMHOBOE KBAaHTOBOE YMCJI0. EMKOCTB 3JIEKTPOHHBIX CIIOEB.

Tema 4. IlepBble TONBITKH KIAaCCH(PHUKAIMN XUMHUYECKUX JJIEMEHTOB. OTKpBITHE
nepuoguyeckoro 3akoHa /.M. MenneneeBbiM. [IpuHIMI MOCTPOEHUS €CTECTBEHHOM CHUCTEMBI
JJIEMEHTOB. OKCIIEPUMEHTAJIbHOE IOATBEP)KIECHUE TEOpeTHUECKUX mnpeackazanui JI.U.
MenaeneeBa. Bornpockl, mocTaBieHHbIE TEPUOJUYECKUM 3aKOHOM U TIEPUOJUYECKON CHCTEMOM,
UX pa3pellieHue C MO3ULUN MPeACTaBICHU 0 cTpoeHuu aToMoB. CoBpeMeHHas (OpMyJIUPOBKA
nepuoauyeckoro 3akoHa. Ilepuoauueckas cucTeMa Kak €CTECTBEHHAas CHCTEMa 3JIEMEHTOB.
Paznuunbie ¢dopMmbl mepuomudeckux Tabmui. Mx gocTtomHcTBa W HemocTatku. [lepuofsi,
rPYNIbl, HOATPYNIbI. BHYTpeHHSA 1 BTOpUYHAA NEPUOANYHOCTh. CBA3b MOJOKEHUS JIEMEHTA B
MEePUOJNYECKON CHCTeMEe C JJICKTPOHHBIM CTpOoeHHEeM ero atoma. OCOOEHHOCTH 3JEKTPOHHBIX
KOH(HUTypamuii aTOMOB 3JIEMEHTOB TJIABHBIX M TOOOYHBIX MOJArPYIIL. DJIEMEHTH s-, p-, d-, f-
ceMelcTB.CBS3b CBOMCTB 3JEMEHTOB C UX IIOJIOXKEHUEM B MEPUOAUYECKON CcHUCTEME.
[leproauyecku U HENMEPUOINYECKU U3MEHSIONINECS] CBOMCTBA 3JIEMEHTOB. MI3MeHeHue BeJIMYHH
paauycoB, SHEPTUM HMOHU3ALMH, CPOJACTBA K 3JEKTPOHY U AJIEKTPOOTPHUIIATEIIbBHOCTH aTOMOB
3JIEMEHTOB C POCTOM 3apsfoB UX siep. B3risaabl Ha CyIIHOCTh XUMHUUYECKON CBSI3M. OCHOBHBIE
XapaKTEPUCTUKA XUMUYECKOW CBSI3U: JIMHA, SHEPrusi, HANpaBICHHOCTb. BaleHTHBIA yTOI.
OCHOBHBIEC THIIEI XUMHAYECKON CBSI3H.

Tema 5. B3riogasl Ha CyIIHOCTh XUMHYECKOH CBsA3M. (OCHOBHBIE XapaKTEPUCTUKU
XUMUYECKOM CBSI3M: JUIMHA, DHEPrUs, HAMNPABICHHOCTb. BaneHTHbIM yros. OCHOBHBIE THIIBI
XUMHUYECKON cBA3M. KoBasieHTHas cBsA3b. KBaHTOBO-MEXaHMUYECKHE METOJbI €€ TPAKTOBKH.
Meton BanentHbix cBsizet (MBC). ®usnueckas uaes mMerona: oOpa3oBaHHE IBYXIIEHTPOBBIX
JBYX2JIEKTPOHHBIX CBSI3€H, NPHUHLUII MakcHMajabHOro mnepekpsiBanus AQO. J[Ba mexaHu3Ma
o0pa3oBaHMsl KOBAJIEHTHOW CBSI3U: OOOOIIEHUS HECIApPEHHBIX AJIEKTPOHOB Pa3HBIX aTOMOB U
JIOHOPHO-aKLENTOpHBIH ~ MexaHu3M. (CBOWMCTBa  KOBAJEHTHOM  CBS3M:  HACHIIAEMOCTb,
HaNpaBJIE€HHOCTh, MOJsApU3yeMOCcTh.HachlllaeMoCcTh KOBaJIeHTHOM CBsi3u. KoBalleHTHOCTH
atromoB onemeHtoB I, II, III mepmomos. HampaBineHHOCTH KOBajieHTHOW CBs3u. Teopus
HalmpaBJIeHHbIX BasleHTHocTed. ['mOpuamszamus AO. VYcinoBus ycTOWYMBOW THUOpUIM3aLUN
aTOMHBIX opOutanedl. Tumel rubpuaM3alUu U TreoMeTpur Mojekyid. llomspHocTh cBsized u
MOJISIPHOCTh MOJIEKYJ. JIMMOJBHBII MOMEHT CBSI3H, G- U T-CBsA3U. KpaTHOCTH CBs3u. PakTopsl,
BIIMSIOLINE HA IPOYHOCTH CBA3M. IlonspusyeMocTs koBaneHTHOH cBs3u. [Ipumenenne MBC nis
ONMCAaHUA AIEKTPOHHOIO CTPOECHUS KOMIUIEKCHBIX COoeIMHEHMU. [IpocTpaHCTBEHHOE CTpoeHue
KOMIUIEKCOB. THITBI KPUCTANIMYECKUX PELIETOK, 00pa3yeMbIX BEIECTBAMHM C KOBAJECHTHOU
CBA3bI0 B MOJIEKyJaX, cBoilcTBa 3Tux BemectB. MonHas cBs3b. Ee cBoiictBa. O6Gnacth
IIPUMEHUMOCTH HWOHHOW Mojenu. HMonsble Kpucrammueckue pemerku. Ilompusanus u
HOJISIpU3YIolllee JIeHCTBUE HMOHOB, MX BIUSHUE Ha CBOMCTBa BemiecTB. CBOMCTBa BEIIECTBa C
HMOHHBIM THUIIOM CBS3U. BaleHTHOCTH, CTEIIEHU OKUCIIEHHS U KOOPAMHALMOHHBIE YHUCIIa aTOMOB B
COCIMHEHUAX C PA3JIMYHBIM THUIIOM CBSI3U. XMMHMYECKas CBSI3b B KOMILIEKCHBIX COCIMHEHMIX —
TEeOpUst KPUCTAIIIMYECKOTO nosist. BonoponHas CBA3b. MexMonexysipHas u
BHYTPHUMOJIEKYJISIpHAsl BOJOPOAHBIE CBSI3U. BiMsiHuE BOAOPOIHOM CBSI3M HAa CBOMCTBA BELIECTB.
Ponb BOOpO/IHOM CBSI3W B OMOJIOTMYECKUX Mpoueccax. Metamumyeckas cBsi3b. OcoOEHHOCTH
JJEKTPOHHOI'O CTPOEHUSI aTOMOB 3JIEMEHTOB, CIIOCOOHBIX K 00pa30BaHUIO METAJUITMUECKOMN CBSI3H.
MeKMONEKyJISpHbIE B3aUMOACUCTBUA. JIUIIONB-IUIIONb, AUIONb-UHAYLMPOBAHHBIA [UIIOJb,
JVCIIEPCUOHHBIEC B3aUMOICUCTBUSI.



Paznen 3. Knaccudukauusi 1 HOMEHKJIATYpa HEOPraHU4eCKUX coeJuHeHnid. OCHOBHbIE
CBOICTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COeIMHEeHHUH.

Tema 6. Knaccudukarus 1 HOMEHKIaTypa HEOPTaHUYECKUX COCTMHCHUM.
Knaccudukanus npocThIX U CI0XKHBIX BelecTB. bunapusie coenunenus. [ uapunsl. OKCuapl,
NEPOKCUIBI, TAIOTEHUIbl, HUTPUbI, KapOuasl U T.11. HoMeHkaTypa OMHapHBIX COEAMHEHUN.
TpexanemenTHble coequHenus, ruipokcuabl. Kucnorel. Conu. KuciaotHele, OCHOBHBIE U
amdoTtepHbie okcuabl. HoMenknatypa okcuioB. OcHoBanusi. OIHO- 1 MHOTOKHUCIIOTHBIE
ocHoBanus. llenoun. Homenknarypa ocHoBanuii. Kucnotel: 6ecKHCIOPOIHBIE U KUCIOPOIHBIE.
OnHO- 1 MHOTOOCHOBHBIE KHCIOThl. HOMeHkaTypa kuciot. CoJid: CpeiHUE, KUCIIBIE;
ocHOBHbIe. CMelIaHHbIe U ABOMHbIE coni. HoMeHkiaTypa coneil.

Pa3znen 4. PacTBopbl. DJIEKTPOJNTHYECKAS TUCCOIHAIUSA.

Tema 7. MexanusMm mporiecca pacTBopeHus. ['muparamusi npu pacTBOpeHHH. PaboTbl
. N.MenneneeBa no Teopun pacTBOpoB. CBsA3b TEIUIOTHI PACTBOPEHHUS BEILIECTBA C DHEPTUEH
KPUCTAJUIMUYECKOM PElIeTKU U TEIJIOTOW TUApPATALMK MOJEKYJ BELIECTBA WM MPOIYKTOB €ro
JUCCOLUALUY.

PactBopuMoCTh TBepIbIX BemecTB B Boje. Koaddumment pacTBopumMocTH U €ro
3aBUCUMOCTh OT Temieparypel. KpuBble pacTBOopuMocTH. HachilleHHBIT pacTBOp Kak
JUHAMUYEeCKasi paBHOBECHAs cucteMa. [lepechliilieHHble pacTBOPBI M YCIOBUS UX YCTOMYMBOCTH.
Kpucrannoruapatsl.

Tema 8. Konuentparust pactBopoB. CrocoObl BBIPaKEHHS KOHLEHTPAIMM PACTBOPOB.
MaccoBas 105151 paCTBOPEHHOT0 BenlecTBa. MoiisipHas, HOpMaJIbHAsI, MOJISIbHAS KOHLIEHTPALUK.

Pacuerbl ans  OPUTOTOBIEHUST PACTBOPOB  pA3JIMYHOM  KOHUEHTpAlMU, TEXHHUKA
0e301acHOCTH MpU PadbOoTe C PACTBOPAMH KUCJIOT U IIEIOYEH.

Tema 9. OmnexkrpoauTsl U HEINEKTPOIUTHL. OCHOBHBIE IIOJIOKEHUS  TEOpUU
3JEKTPOJIUTUYECKON Jaucconuanuy. MexaHu3M IHCCOLUMAlMK BEIIECTB C Pa3jJu4HbIM THUIIOM
XMMHMYECKOM CBSI3U. Posib DOJNSIPHBIX MOJIEKYJI BOJABI B Mpoueccax aucconuauuu. Mo
TUIPOKCOHUS, DHEPreTuKa Mpouecca AUCCOHAIHH.

CreneHpb ANEKTpONUTHYECKOW nucconmanuu. CulbHbIE U cHa0ble AIIEKTPOIIUTHL.
®DakTOpPHI, BIUSIONINE HA CTETICHD TUCCOIUAIINN

[IpumeneHne 3akoHa JEHCTBHS Macc K MPOIECCY IUCCOIMANUU CIAOBIX AIIEKTPOIUTOB.
Koncranta nucconmanuu. CmelnieHHMe paBHOBECUS AUCCOLMAIMM CIAOBIX DJIEKTPOJIUTOB,
Kucnotel, ocHOBaHUs1, COMU B CBETE TEOPUH SJIEKTPOJIUTHUECKOW Auccounuanuu. CTyneHdaras
nuccormaius. AMd@orepHble THApPOKcUIb. MoHHOe mnpousBenenne Boabl. [IpomsBenenue
PacTBOPUMOCTHU. Y CIIOBHUSI 00pa30BaHMs U PACTBOPEHUS OCAIKOB.

Peakuuu B pactBopax 31ekTponuToB. HampaBieHHOCTh OOMEHHBIX pPEeakifil B pacTBOpax
3JIEKTPOJIUTOB.

Peakuuu ruaponuza. I'maponu3 coneil. Peakuusi cpenbl B BOJHBIX PacTBOpax CoOJIEH,
OOpaTuMblii 1 HEOOPATUMBIN THIPOIU3 COJEH, CTENeHb W KOHCTAHTa TUAPOIH3a, (HAKTOPHI,
CMEIIAIIIME paBHOBECHE TUApPOIM3a. MexXaHu3M Mpolecca THIPOJIU3a COojled ¢ MOo3ULuu
MPOTONUTHYECKON TeopuH. Posb rugponnsa B OMOIOTHYECKIX, XUMUYECKUX MPOIIeCCaX.

Pa3znen 5. OKuCINTEIBHO-BOCCTAHOBUTEIbHbIEC PEAKIIHH.

Tema 10. Peakuuu, naymiue ¢ "3SMEHEHHEM U 0€3 U3MEHEHHS CTENIEHN OKHUCIICHUS aTOMOB
anemeHToB. Kiaccudukainus OKHCIUTENIbHO-BOCCTAHOBUTENBHBIX peakiuil. OKuciautenu u
BoccTaHoBUTeNU. [IpaBuna coOCTaBlIeHHSI YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakiuii MeToasl anekTpoHHOro Oamanca. Pomnb cpeapl B MNPOTEKAaHUH OKHUCIUTEIBHO-
BOCCTAaHOBHUTEIBbHBIX MTPOIIECCOB.

Tema 11. HaHpaBHeHHOCTB OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

IlonsiTre 0 raTbBaHUYECKOM 3JIEMEHTE. BO3HMKHOBEHHE CKayKa IMOTCHIKMaJIa Ha I'paHUIIC
MCTaJ'IJ'I—BOI[HHﬁ pacTBOp €ro CoJIu. CTaHI[apTHI)Ie SJICKTPOAHBIC ITOTCHIIUAJIBI. PH,Z[ HaprI)KCHI/Iﬁ
MCTAJJIOB. CTaH}IapTHBIG OKHCIHUTCIBbHO-BOCCTAHOBHUTCIIbHBIC ITOTCHIIMAJIBI. HaHpaBJ'IeHHOCTI)



OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX ~ PEAKIMHA B  PacTBOpaxX. J3HAYEHUE OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUM B )KUBOM M HEXKMBOW MPUPO/IE.

DNEeKTpoNn3 Kak OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIM IpoLiecC. DNEKTPOJIN3 PACIUIABOB.
DIEKTPOJIN3 BOAHBIX PACTBOPOB KHUCIIOT, LIEJI0UEH, COJIEH U ero MPakTUYeCKoe 3HAaUCHHE.

Pa3nen 6. DiaemenTs! riaBHbix noarpynn Iepuoguveckoii cucreMbl XUMHUYECKHUX
yemeHTOB /.. MeHnaeneena.

Tema 12. Bogopona. I'anorensl. AToMm Bogopo/ia, n30Tonsl. Paciipoctpanenue Bogopoaa B
npupojie. OCOOCHHOCTH TIOJIOKEHHUS B MIEPUOTUIECCKON CUCTEME. XapaKTEPUCTUKA MOJIEKYJIBI C
MO3UIMI METOJOB BAJCHTHBIX CBS3€H W MOJEKYJSIPHBIX OpOWTallel: SHEprus, IMHA U
KpaTHOCTh cBsi3U. [lomydeHne Bogopoaa B 1ab0paTopuu ¥ MPOMBIIIIIEHHOCTH, €ro (hu3ndeckue u
XUMHUYECKHe CBOMCTBa. TexHHKa 0€30MacHOCTH MpHU padboTe ¢ BOAOPoaoM. Bogopoa — TorimBo
Oymymiero. MONEKyJISIpHBIH W aTOMapHBIA BOAOPOJA Kak BoccTaHOBHTENb. CoeauHeHUs
BOJIOPO/Ia C METAJNIaMHU M HEMETAJVIAMH: CTENEHb OKUCIICHUS aTOMOB 3JIEMEHTOB B MOJIEKYJIax U
IpUPOJAa XUMHUECKON CBSI3M B HMX, KHCIOTHO-OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE
cBoiicTBa. [IpuMeHeHre Bo1opoia B MPOMBINIUIEHHOCTH. Bogopoa — TommuBo Oyay1ero.

Bonma. CoctaB U 37€KTPOHHOE CTPOEHHE MOJIEKYJ BOJbl. XapaKTEPUCTHUKA BOJOPOIHOMH
CBs3U. BiusHME BOJOPOIHONW CBSI3M Ha (DU3MYECKHE M XUMHUYECKHE CBOWMCTBA BOJOPOJIHBIX
COeTMHEHUI. PoJIb BOOPOIHBIX CBS3€H B OMOJOTMYECKHX IMpoIeccax. ACCONMAIMS MOJICKYJ
BOJIbl. PU3HMYECKUE CBOWCTBA BOJABI. B3aMMOAEHCTBUE C MPOCTBIMU U CIOKHBIMHU BEILIECTBAMM.
Tsoxenast Boja, ee CBOWMCTBA, MonyueHue u npumeHeHue. Boma B mpupone. CriocoObl OUMCTKH
BObI. [Ipo0Giema yucToi BOMBIL.

OOmiasi  xapakTepuCTHKa aTOMOB  JJIEMEHTOB M IPOCTBIX  BelIecTB.  Mepsl
MPEIOCTOPOKHOCTU Tipu pabote ¢ ramorenamu.dtop. PacmpoctpaneHwe ero B mpupoze,
noyiydeHue, Qusnyeckue u xumuueckue cpoiictBa. CoemuHeHus ¢ropa. DTOPOBOAOPOI.
[Monyuenne u cBoiicTBa. Accouuanusi MoJekyl. @DTopoBOAOPOIHAS KHUCIOTAa, (DTOPUIBL.
[Tpumenenue ¢ropa u ero coenunenuit. Xmop. Haxoxnenue B mpupojae, uzoronsl. CrnocoObl
MONyYeHUsl XJopa, ero (U3MYecKue W XHUMUYECKHE CBOWCTBA. MeXaHHM3M B3aUMOJCHCTBUS
XJIOpa € BOJAOPOAOM. XJIOPOBOAOPOJ, COJISIHAsE KUCIIOTA: CIOCOOBI MONy4YeHHs, (U3nuecKkue u
XUMHUYECKHE CBOMCTBA, MpUMEHEeHHE. B3anmoselicTBie Xjiopa ¢ BOJOM, IIeI04aMu U JIPyTUMHU
CIIOKHBIMU  BemlecTBaMu. Kucnopognsle coeauHeHus XJjopa. XJIOpPHOBATHCTas KHCIIOTA,
TUIOXJIOPUTHI, OeNMUIbHASI U3BECTh. XJIOPHOBATAasl M XJIOpPHAs KUCJIOTHI U MX COJH. bepToneTroBa
cosib. CpaBHEHUE CHJIbI, TIPOYHOCTH M OKHCIIHTEIBHBIX CBOWCTB KHUCJIOT xjopa. [Ipumenenue
XJI0pa ¥ ero coemuHeHnii. OXpaHa OKpyKarolllell cpebl OT 3arps3Henuil xiopom. bpom. Mo
Pacnipoctpanenne B mpupone, momydeHue, (U3HMUECKHE M XUMHUYECKHE CBOMCTBA MPOCTHIX
BeliecTB. bpomoBoopon 1 #o10Bo10pOa, OPOMOBOIOPOIHAS M HOTOBOJOPOIHAS KHCIOTHI, UX
comu. Ilomyuenue, cBoiicTBa, mpuMeHeHue. CpaBHUTEIbHAs XapaKTEPUCTHKA  CHJIbI
rajioreHOBOJIOPOJHBIX KHUCIOT U BOCCTAHOBHUTENIbHBIX CBONCTB HX aHUOHOB. KucnmopomHsie
coenuHeHUs: OpoMa u iona. OOmiasi XxapaKTepUCTHKA COECIUHEHHH TaJIoT€HOB JAPYT C JIPYTOM.
Buonorudeckast poiib IPOCTHIX BEIIECTB U COSUHEHH, 00pa30BaHHBIX TaJIOTCeHAMH.

Tema 13. DnemenTs! rnaBHoM noarpymnmnel VI rpymnmst

OOmiast xapakTepUCTHKa aTOMOB 3JEMEHTOB M TPOCThIX BemiecTB. Kuciopon.
N30TONHBIN cOCTaB MPUPOIHOIO KHUCIOpOAA. XUMHUYECKas CBSA3b B MOJIEKYJIE KHCIOPOJa ¢
no3uuuii MBC u MMO, OObsicHeHne mnapamarHeTusma kuciopona. CrocoObl HOIydeHHs
KHUCIOpoJia, ero (Qusuueckue U XUMHYeCKHe cBoiicTBa. Kucimopon Kak OKHUCIUTEb.
B3aumoneiicTBue ¢ KUCIOPOJOM IPOCTBIX U CIOKHBIX BEILECTB, AJUIOTponus kuciopoaa. O30H,
€ro CBOMCTBa, MOJIydeHHE, oOpa3oBanue B npupoze. [Ipumenenne kucinopona. Poib kuciopona
B npupoze. Bozayx. [Ipobnema uucroro Bo3nyxa. Bogopoausie coenunenus kuciaopoaa. Boxa u
IIEPOKCHUJ BOJOPOJA, COCTAB M DIIEKTPOHHOE CTPOCHHE HMX MOJIEKYJ. TepmMoaMHaMHu4ecKas
YCTOHYMBOCTb, KUCJIOTHO-OCHOBHBIE U OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA IIEPOKCHUIA
Bozopoaa. [lonyuenne, CBOMCTBA M IPUMEHEHNE TEPOKCUOB METAILIOB.



Cepa. Cepa B mpupone. AyoTponus cepbl. PU3MYECKHE CBOWCTBA €€ Ba)KHEUIIMX
Monupukanmii. XUMHUYECKHE CBOWCTBA W MPAKTUYECKOE MPHUMEHEHHE cepbl. BomopoaHbie
coenuHeHus: cepbl. CepoBomopoA: ToNyudeHue, (U3MUecKue | XHMHYECKHE CBOMWCTBA.
dusnonornyeckoe Jeiicteue cepoBozopoga. CepoBOAOpoAHAs KHCIOTAa U CYJIb(HIBL
BoccranoBuTenbHBIE CBOWCTBA CEpOBOAOPOAA U CyIb(umoB. KuciopomHubie cOeTMHEHUS CEPHI:
CTpOEHHE MOJIEKYJI, XapaKTep BaIeHTHBIX cBs3eil. Oxcua cepsol (IV): pusznyeckue u XumMuueckue
CBOMCTBA, CIOCOOBI TOJNyYeHHS. XWUMHUYECKHE CBOMCTBA CEPHHUCTOM KHCIOTHI. TuocepHas
KHUCTI0Ta, THOCYNb(aThl, ux mpakTHueckoe 3HadeHwe. Okcun cepbl (VI): duswmueckue u
xumudeckne cBoiicTBa. CepHas kuciora. CBOWCTBa KOHIEHTPUPOBAHHOW M pa30aBICHHOU
CEpHOM KHUCIOTHL. B3amMopnencTBue ¢ MeTaulaMu, HEMETAJUIAMH, CJIOKHBIMU BEILIECTBAMM.
[IpaBuna oOpalieHus] ¢ KOHIICHTPUPOBAHHON CEPHON KHCIOTOW. XUMH3M CITOCOOOB TMOTyYEHUS
cepHoii kucnoThl. IIpobrema oxpanbl okpyxkaromei cpenbl. OneyMm M IMUpOcepHast KUCIOTA.
Couu cepHOM KUCTOTHI. bruonoruueckas posib Cephl.

Cenen temnyp: Gpu3uvecKkre U XUMHUECKHUE CBOMCTBA, 3HAUCHUE, BOJJOPOIHBIC U KUCIOPOIHBIC
COCJIMHEHMS CeJIEHAa U TeJUTypa. XapaKkTep U3MEHEHUSI CBOMCTB BOJIOPOIHBIX COEIUHECHMI
3JIEMEHTOB B MOATPYIIIE: MPOYHOCTh U MOJISIPHOCTh MOJIEKYJI, BAJICHTHBIE YIJIbI, CHUJIA
COOTBETCTBYIOIIUX KUCJIOT, BOCCTAHOBUTENbHBIE CBOMCTBA AHMOHOB KUCIIOT. [IpakTudeckoe
MIPUMEHEHHUE CEJIEHA U TeJUTypa U UX COCIMHEHUM.

Tema 14. Dnementsl rnaBHOM moarpynmbl V rpynmsl OOmias xapakTepUCTHKAa aTOMOB
3JIEMEHTOB U IIPOCTHIX BeUIeCTB. A30T. A30T B IpUpoAe. XUMUYECKas CBA3b B MOJIEKYJIE a30Ta C
no3uniit MBC. ®usnueckue u xumuueckue cBoictBa. OCOOEHHOCTH B3aUMOIECHCTBHS a30Ta C
kuciaopoaoM. CrocoObl monyyeHHs, NpuMeHeHue azoTra. CoeqUMHEHHUs a30Ta C BOAOPOIOM.
AMMHaK. DJIEKTPOHHOE CTPOCHHE U reoMeTpust MojieKyia. CriocoOsl nmomyueHus. @u3nyueckue u
XUMHYECKHE CBOWcTBa ammuaka. CHocOOHOCTh aMMHaka K B3aWMOJCWUCTBUIO TIO JOHOPHO-
aKLENITOPHOMY MEXaHU3MYy: B3aUMOJCHCTBHUE C BOJOM, C KUCIOTaMH, COIM aMMOHUs. [1poayKTsl
TEPMUYECKOTO PA3JIOKEHUsI COJIed aMMOHMsS. AMMHJIBI, HUTpUABl MeTaoB. [uapasuH u
TUIPOKCHIIAMUH: CTPOCHHE MOJIEKYJl, XUMUYECKHE CBOICTBAa. A30THCTOBOAOPOIHAS KHCIOTA.
Kucnoponnbsie coeaunenus asora. OKcuabsl a30Ta: CTPOCHHME MOJIEKYJ, YCTOWYMBOCT,
noJiyueHue u coictBa. Monekyna okcuna azota (1) ¢ mozunuit MMO. A3zoTuctast KUcloTa,
HUTPUTHL. A30THas KHCJIOTa. OJIEKTPOHHOE CTpPOEHHE, TeoMeTpusi MoseKyibl. CrocoObl
MOJIyYEHUSI a30THOW KHCJIOTHI. XMMHYECKHE CBOMCTBAa a30THOW KHUCIOTHI. B3amMmopeicTBue c
MetauiamMu M Hemetamiamu. Hutpatel. TepMmuueckoe pasnokeHue HUTpaToB. buonoruueckas
ponb azora. Docdop. Baxueimme npUpPOAHBIE COCIUHEHHS, TMOIMy4YeHUE. AJUTOTPOITHBIE
BunousMeHenust gocdopa, ux cpoiictBa. TokcuuHocTh Genoro docdopa. Dochuabl MeTamIOB.
Coenunenus docdopa ¢ BogopoaoM, pochuasl. CpaBHEHHE T€OMETPUH MOJIEKYJI M CBOWCTB
¢dochuna m ammuaka. Kucnoponausie coenunenust ¢ocdopa. Oxcuasl pochopa. PochopHbie
KHCIIOTBI: CTPOEHUE MOJIEKYJ, OCHOBHOCTb. VI3MeHeHHe YCTOMUMBOCTH, KHUCIOTHBIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB B psAy OKCOKUCIOT (ocdopa. Meradocdatsl,
nonmudocdarel. Comu  opTrodochOopHON KHUCIOTH, WX TPUMEHEHHE. buojoruyeckas poib
¢dochopa. DocopHbie ynodpenus. MpIbsK, CypbMa, BUCMYT. PacmpocTpaHeHHOCTh HX B
npupojie, nonydeHue. CpaBHUTEIbHAS XapaKTEPUCTHKA (PU3UUYECKUX M XMMHUYECKHUX CBOMCTB
MBIIIbSIKA, CYpbMbl W BUCMyTa. WX okcuabpl W rugpokcuasl, noiydeHue. CpaBHEHUE
OKHCITUTEIHFHO-BOCCTAHOBUTEILHBIX CBOWCTB COCAMHEHUN MBIIIbAKA, CYPbMbI, BHCMYTa B
creneran okucienus (III), (V). dusmonmornyeckoe AEWCTBUE MBIIIbIKA M €r0 COSAMHECHUHU.
[IpakTryeckoe 3HAYCHUE MBIIIBAKA, CYPbMbI, BACMYTA.

Tema 15. DnemenTts! rnaBHoi nmoAarpynnsl IV rpynmnel. O0mas xapakTepucTHKa aTOMOB
3JIEMEHTOB M MPOCTHIX BEUIECTB. YTJIEPOoa. YIVIEpOJ B IPUPOE. AJIIOTPOIHS YIJIEPOIa: aliMas,
rpaduT, KapOUH, UX CTPYKTypa, PU3NUECKUEe U XUMUYECKHUE CBOMCTBA, IPAKTUUYECKOE 3HAUCHHE.
XapakTtep rubpuauzanuu opOuTaliell aTOMOB yriiepoJa B HUX. AKTUBUPOBAHHBIN yroiib, €ro
npuMeHeHue. XUMHUYECKUE CBOMCTBA YIVIEpoAd. XapaKTepUCTUKA BOJOPOAHBIX COCHUHEHUU
yraepoaa. KapOunel mertamioB, ux oOumias xapakrepuctuka. KuciaoponaHele coenvHeHus
yraepoga. Oxcun yraepona (II). CtpoeHue ero MosieKylsbl, XMMHUUecKue cBoicTBa. Okcua



yriepona (II) kak BoccranoButenb. dusnonornueckoe nericreue okcuaa yriaepoaa (I1). Okcun
yraepoaa (IV), ctpoeHune ero MoieKyJbl.

dusnueckne U xuMmuueckue cBorictBa. Crmoco6sl momyuenus. Oxcun yriepoxaa (IV) B
npupoae. YronpHas kuciora. KapOoHaTel W THAPOKapOOHATHI, PAaCTBOPHUMOCTb, THIPOJIU3,
TEpMUYECKast yCTOMUYUBOCTbD.

CoenuHeHns  yrimepojga € TrajoOreéHaMHM:  CTPOEGHME,  IIOJyYE€HUE,  CBOMCTBA.
Oxkcoranorenunpl  yrieponaa. Cepoyriepoa: XapakTep XHMHYECKOW CBSI3M M CBOMCTBA.
TuokapOOHATHI M THOYTOJIbHASL KUCIIOTA: TTOJyYeHHE, CTPOSHHUE, CBOWCTBRA.

Kpemuwnit u ero coenunenus. Kpemuuii B npupone. [Ipuponnbsie cunmmkatbl. CriocoObl
nojgyuyeHuss KpemHus. CBoOWCTBa KpEeMHHMS M €ro npuMeHeHue. BoJoponHble coennHeHus
KPEMHHS, OTJIMYME UX CBOMCTB OT aHAJIOTMYHBIX COCIMHEHHUU yriiepoaa. CHIMIMIBI METAJIOB.
Juokcun kpemuus. Ksapu. Kpemuuesbie kuciotel. I'epmanunii, o1oBo, cBuHell. Mx coeauHeHus.
[Tonyuenune. ®uznueckrue U XUMUYECKHE CBOMCTBA. AJutoTponus. 3HaueHrue repmanus. OKCUIbl
U TUAPOKCUIBI, MX KHCIOTHO-OCHOBHBIE M OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIE CBOWCTBA.
BoccranoButenbHbie cBoiicTBa coenuHennit onoBa (II). OkuciuTensHbIE CBOMCTBA COCTMHEHUMA
ceuHna (IV). IlpuHuun paboTel CBUHIIOBOTO akkyMyisitopa. [IpuMeHeHne onoBa, CBUHIIA U UX
COECIUHEHUN.

Tewma 16. DnemenTs! rmaBHbIx noarpyni I, II rpynn

DyieMeHThl TJaBHOW mnoarpynmsl [ rpynmel. PacmpocTpaHeHHOCTh B 3€MHOM KODE,
H30TOIIHBIM COCTaB, BAXKHEUIIINE IPUPOIHBIE COCIUHEHHUS.

OOmiasi xapakTepuCcTHKa aTOMOB JJIEMEHTOB, (U3WYECKUX U XHUMHUYECKUX CBOMCTB
NpOCThIX BemlecTB. IIpaBuna XpaHeHus: U TeXHHWKa 0E30MacCHOCTU MPH PaboTe CO IIETOYHBIMH
MeTasmamu. CriocoObl MOTyYeHHs! IETOYHbIX METaJIOB.

CBolicTBa, IOJly4€HUE U NPUMEHEHUE BAXKHEHMIINX COECIMHEHUH 3JIEMEHTOB: OKCHUOB,
TUAPOKCHJIOB, TIEPOKCUIOB, coieid. [lomydenne compl. Mepsl mpeaocTOPOKHOCTH MPU padoTe Co
11eJI04aMU. 3HaYEHUE COEIMHEHUI HATPUS U KaJIUs JUIsl )KUBBIX OPIraHU3MOB.

OneMeHThl raBHOM noarpynmnsl Il rpynmel. PacnpocTpaHeHHOCTh B 36MHOM KOpE€, U30TOIHBIN
COCTaB, BaKHEHIIME MPHUPOJHBbIE coequHEeHus. OOmas XapakTepUCTHKAa aTOMOB 3JEMEHTOB,
(hU3MYECKUX U XUMHUYECKHX CBOMCTB MPOCTHIX BEIIECTB.

[IpaBuia XpaHEHHUsS IIEIOYHO3EMEIBHBIX METAJUIOB, MEPBI IMPEAOCTOPOKHOCTH IIPH
pabore ¢ Humu. [Ipumenenune meramumyeckoro Oepusuivg u MarHus. [lomydeHue npocThIX
BEIIIECTB, 00pa3yeMbIX 3J€MEHTaMH HMOATPYIIIbI B MPOMBINUIEHHOCTH. COeMHEHHS 2JIEMEHTOB:
TUAPUABI, OKCHJIbI, THAPOKCUABI, MEPOKCUABI, cOiu. VX momyudeHue, (puanyeckue CBOMCTBA,
3aKOHOMEPHOCTH M3MEHEHUs XMMHMUYECKUX cBOMCTB. Heramenas u ramenas u3sectb. CBONCTBa,
nojy4yeHue, npuMmeHeHue. DU3NONOrH4ecKoe IEeUCTBUE COEIWHEHHM JSJEMEHTOB TIJIABHOU
noarpynmns! 11 rpynmsl. Mepbl pe1ocTOpOKHOCTH MU paboTe ¢ COCAMHEHUSMH OepuilIus U
Oapwsi.

XKectkocTh BOABI M c1IOCOOBI €e ycTpaHeHHs. OUnCTKa BOJIbI C TOMOIIbIO HOHOOOMEHHBIX
CMOJI.

Pa3znen 7. KoMnjekcHble cOoeTUHEHHUS.

Tema 17. IloHaTHEe O KOMIUICKCHBIX COCAMHCHUSAX, OCHOBHBIC IIOJIOXKCHHUS
KOOpAMHALIMOHHOW Teopun A.BepHepa. BHemHsis u BHyTpeHHss cdepa KOMIUIEKCOB.
XapakTepuctuka JnurangoB. KoopIWHAIIMOHHOE YHCIO KOMIUIEKCOOOpazoBatTens. 3apsn
KOMILIEKCHOTO #OHA. (OCHOBHBIE KJIACChl KOMIUIEKCHBIX coeauHeHud. HomenknaTtypa
KOMILJICKCHBIX COCAUHCHUMN.

3HavYeHHE MPOIECCOB KOMILJIEKCOOOpa30BaHUS B XUMHUU M OMOJIOTHH.

Pazjen 8. DiieMeHTHI MOOOYHBIX MOATPYIN NEPHOAMYECKOI CHCTEMBI H UX
COCIMHECHUS.
Tema 18. CpaBHUTENbHAS XapaKTEPUCTHKA CBOWMCTB 3JIEMEHTOB TJIABHBIX M TOOOYHBIX
noarpynn nepuogudeckoi cucrembl JI.M. MenneneeBa. OOmias XapakTepuUCTHKa CBONCTB



3JIEMEHTOB TJIaBHBIX MOATPYI nepuoandeckor cucteMsl .M. MenaeneeBa. 3akoHOMEPHOCTH B
W3MEHEHUHU PaJNyCOB, SHEPTUU MOHU3ALMH, CPOACTBO K JIEKTPOHY, IEKTPOOTPUIIATEIILHOCTH
aTOMOB 3JIEMEHTOB B IIEPHOJAX U B TJIaBHBIX noArpymnmnax. CoequHeHnss METAJJIOB U HEMETAIJIOB
¢ BomopojgoMm. M3meHeHue B mepuoiax W MOATPyNNax MOJSIPHOCTH M TMPOYHOCTH CBSI3U B
COEIMHEHUSX 3JIEMEHTOB C BOJOPOJOM. 3aKOHOMEPHOCTH M3MEHEHHsI UX BOCCTAHOBUTEIBHBIX
CBOWCTB.

KucinoTHo-0CHOBHBIE CBOMCTBA OKCHJIOB M THAPOKCHJIOB 3JIEMEHTOB TJIABHBIX MOATPYIII.
Oxkcuapl. CTpoeHHe, THN CBSI3M MEXJIy aToMamu. V3MeHeHHe KUCIOTHO-OCHOBHBIX CBOMCTB
OKCHJIOB 3JIEMEHTOB B IIEPHOJAX U IMIaBHBIX NoArpynnax. ['mapokcuapl. 3aBUCUMOCTb XapakTepa
JUCCOIMAIMU TUAPOKCHIOB Ha MpUMEpPaX 3JIEMEHTOB TPEThEro MEpHoja U TIaBHBIX MOATPYIII
MepPBOIA, BTOPOH, MATOU, IIECTOM, CEIbMOU TPyII.

N3MeHeHne yCTOMYMBOCTH pa3IMYHBIX CTENEHEH OKHUCIEHUS aTOMOB 3JJIEMEHTOB B
IaBHBIX noArpynmnax. OKUCIUTENbHBIE CBOWCTBA COEAMHEHUH, COAEPKAIIUX aTOMBI JIEMEHTOB
B BBICHIUX CTETICHIX OKUCIICHUS.

OO0miass XapakTepUCTUKa 3JIEMEHTOB MOOOUYHBIX NoArpymi. OCOOEHHOCTH 3IEKTPOHHBIX
CTPYKTYyp aToMOB 3yieMeHTOB d- m f-cemeiicTB. VX moyokeHHEe B TMEPHOAMYECKON CHCTEME.
CpaBHeHUE CBOWCTB aTOMOB, IPOCTHIX BEIIECTB U COETUHEHHH 3JIEMEHTOB TTIaBHBIX U TOOOYHBIX
noarpynn. OTianuue B TJIABHBIX U TMOOOYHBIX MOATPYNIAX XapakTepa W3MEHEHHUsS CBOWCTB
3JIEMEHTOB W UX COCAMHEHUH MPHU BO3PACTAHUU 3apsA0B sAep aTOMOB. MHOT000Opa3ue crerneHei
OKHUCJICHUS, MPOSBISEMBbIX aTOMaMH »JJEMEHTOB MMOOOYHBIX moarpymnm. "JlaHTanougHoe u
AKTUHOUJHOE Cokatue.

Tema 19. DnemenTsl M0OOYHON MOATPYNIHBI | rpymIie!

OOmass xapakTepucTHKa aTOMOB JJIEMEHTOB, (PU3UYECKMX U XUMHUYECKHX CBOICTB
MPOCTHIX BemlecTB. Menb, cepedpo, 30510T0. Haxoxaenue sneMeHToB B mpupojae. CrocoObl ux
noyrydeHusi. [IpumMeHeHne MeTauioB W WX CIUIABOB. BakHeHIme coenuHEeHHs] Meau, cepedpa,
3omota.  Okcuabl, TUAPOKCUIbI, conu. KommiekcHble coeauHeHus. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA COEAMHEHUN Meau, cepedpa, 3oi0ta. Ponb nonoB meau (II) u
cepebpa (I) B hpusmonorndeckux mporeccax.

OnemeHTsl No00uHOM nmoarpymnsl [1 rpynms

PacnpocTtpaneHHOCTh B 3€MHOM KOpE€, H30TOIHBINA COCTaB, Ba)XHEHIINE MPHUPOIHBIC
COCTMHCHHUS.

OO01mas xapakTepucTHKa aTOMOB 3J1eMeHTOB. DH3NYeCKe U XUMHUECKHUE CBOMCTBA MPOCTHIX
BemecTB. PU3NUECKUEe M XUMHUECKUE CBOMCTBA COCTMHEHHH 2JIEMEHTOB B CTETICHH OKHCIICHUS
+2. CoenuHeHus pTYyTH B CTETIEHU OKUCIIeHUs +1. BaxkHeillre KOMIUIEKCHbIE COeTUHEHNUS
371eMEeHTOB. PU3BHOJIOrMYECKOE IEUCTBUE COCTMHEHUM [IMHKA, KaAMUS U PTYTH.

Tema 20. DnemeHnThl M0O0OYHON TOATpyNIBl VI rpymiisl

OO11ast XxapakTeprcTUKa aTOMOB 3J1eMeHTOB. du3nueckre 1 XMMUYECKHe CBOCTBa
IpocThIX BemecTB. XpoM. IIpupoansie coequnenus xpoma. llonyuyenue. IIpumenenne xpoma u
ero craBoB. Coenunenus xpoma (11, 111, VI) — okcunpl, ruapokcuasl, conu. [lomyyenue,
¢du3nyeckue 1 XUMHYECKUE CBOICTBA. 3aBUCMMOCTb KMCIOTHO-OCHOBHBIX CBOUCTB OKCUIOB U
TUAPOKCHUJIOB XpOMa OT BEJIMYHHBI YCIOBHBIX 3aps/I0B U PaJANyCOB COOTBETCTBYIOLIUX HOHOB.
I'unpokco- u okcoxpomartsl (I11). Kommnekcusie coequnenus xpoma (I11). OxucnurensHo-
BOCCTaHOBUTENbHbIE CBOMcTBA coenuHeHuil xpoma (I1I).XpomoBbie KUCIIOTHI, MX CBOICTBA.
Xpomartsl ¥ AUXpomartsl. Y cioBus ux cymectBoBanus. Coenunenus xpoma (VI) kak
okucnurens. XpoMmoBas cMmeck. MonuOzeH u Bonbpam. x nonyuenue. CBoicTBa U
npumeHenre. OKCHUIbI U THAPOKCU B MOIHOAeHa 1 Bob(pama. MonubaeHoBas u
BOJIb(ppaMOBasi KUCIIOTHI U UX COJIU.

Tema 21. Dnementsl nodbouno noarpymnmns! VII rpymnmns

OOmiasi xapakTepUCTHKAa aTOMOB JJIEMEHTOB, (U3MYECKUX M XHMUYECKUX CBOWCTB
npocThix BemiecTB. Mapraneu. Ilpuponnele coenuHenus Maprasua. Ilomyuenue mapranina us
npupoiHbIX coenuHenui. [lpumenenne mapranna. Crutasel Mapranua. CoeAMHEHHs Maprasia.
Oxcuapl U THIPOKCHIBI MapraHua. 3aBUCHUMOCTb MX CBOMCTB OT CTENIEHU OKHCIEHHUS aTOMOB



Maprasna. CoelMHEHUs] MapraHiia BBICIIUX CTENEHEH OKHMCIEeHHA. MapraHioBUCTas KUCJIOTa U
MaprasiieBasi KUCJIOTa, MAaHTaHAThl U MepMaHraHatbl. OKUCIUTEIbHBIE CBOMCTBA MaHTAaHATOB U
NIEPMAHraHaTOB. 3aBUCUMOCTb OKHCIHMTEIBHBIX CBOMCTB niepmaHraHaroB ot pH cpensl.
Mapranern — MUKpOJIEMEHT IIUTaHUS PACTCHUM.

Texneunii u penuil. CBoiictBa penus. Ero oxcunbl u rugpokcuabl Conu. PeHeBas
KHUCJIOTA U €€ COJIM. BOCCTaHOBUTENBHBIE CBOMCTBA PEHATOB.

Tema 22. Dnementsl mobGounor moarpymmbl VIII rpymmer. OOmas xapakTepUCTHKA
ATOMOB DJIEMEHTOB, (PU3UYECKUX U XUMHUYECKUX CBONCTB MPOCTHIX BEIIECTB.

DJIEeMEHTBI CEMEICTBa jKeye3a. PacnpocTpaHEHHOCTh B 3€MHOM KOpe, BaKHEWIINE
npupoaHbie coequHeHus. [lonmyuenue xene3a npsiMbIM BOCCTAHOBJIIEHHEM OKCHAOB. CpaBHEHUE
CBOMCTB BaKHEHIMX coequHeHui kenesa, kobampta W Hukens (1) m (III), ux momydyenue u
npumenenue. @eppatel. KoMIiekcHbIe coeIMHEHUS Keme3a, KobanbTa, HuKes. buomornyeckas
POJIb COETMHEHM Kene3a, KoOanbTa, HUKEsL.

DNeMEeHThI CeMeiCTBa IUIATUHBI. PacnmpocTpaHEHHOCTh B MPUPOJE, UCTOPUS OTKPBHITHSL.
OcoOeHHOCTH (PU3NYECKUX M XHUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB, HUX MPAKTUYECKOE
rcnonb3oBanue. CBOMCTBA BAKHEUIIINX COCIUHEHUN 3JIEMEHTOB, X MOJIYYEHUE U IPUMEHEHUE.

5. YYEBHO-METOJIMYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE
T CHUTIIMHBI

5.1. Ilepeuenv ocno6HoIl U OONOJTHUMENLHOU TUMEPAMYDbL
OcHnognasa numepamypa

1. AxmeroB H. C. JlabopaTopHble U CEMHUHApPCKHE 3aHATHA MO 00LIe 1 HeOpraHMYeCKon
XUMHH [DnekTpoHHbI pecype] : yuebHoe mocobue / H.C. AxmeroB, M.K. Asuzosa, JL.U.
baneiruna. — Dnekrpon. gan. — CII6. : Jlans, 2014. — 368 c.

2. AxmetoB H. C. O0mas u HeopraHuyeckas XuMusi [ DIEKTPOHHBIN pecypc] : yueOHUK.
— Dnektpon. gan. — CII6. : Jlans, 2014 (2003). — 744 c.

3. Obmas xumusi. Teopus u 3amaun: YduebHoe mocodue [IIeKTpoHHBINA pecypc] : yueo.
nocobue / H.B. KopoBuH [u ap.]. — Dnextpon. nan. — Cankr-IlerepOypr : Jlans, 2017. — 492
c.

4. ITaBnoB H. H. O6mas u neoprannueckas xumus. CI16: U3a-so: "Jlans", 2011. 496 c.

Jlonoanumensnas numepamypa

1. Bopzosa JI. 1. OcHOBBI 00mIei XuMHUH [DNEKTPOHHBIA pecypc] : yaeOHoe mocobue /
JLJI. bop3oBa, H.IO. Yepnukosa, B.B. Skymes. — Dnekrpon. nan. — CII6. : Jlans, 2014. —
470 c.

2. I'muaka H. JI. O6mas xumus [Teker] : [yqe0. mocobue mist By3oB] / H. JI. ['muaka ; mox
pen. A. 1. Epmakosa. - 31.30-e, ucnp. - Mocksa : Uarerpan-IIpecc, 2005. - 727 c.

3.I'muaka H. JI. 3amaun u ynpaxxuenus no oOmieit xumuu [TekcT] : yaebHOE mocodue st
By30B / H. JI. 'nunka ; mox pen. B. A. PabunoBuua, X. M. Pybunoii. - U3n. crep. - Mocksa :
Wurepran-Ilpecc, 2005. - 240 c.

4. I'onuapos E. I'. KpaTkuii Kypc TEOpeTHYECKON HEOPTaHNYECKON XUMUU [ DIEKTPOHHBIN
pecypc] : yue6. mocobue / E.I'. 'onuapos, B.}O. Kounpamun, A.M. Xosus, 10.I1. A¢punorenos.
— OnextpoH. naH. — Cankr-IlerepOypr : Jlans, 2017. — 464 c.

5. Capraes I1. M. Heopranndeckast xumusi. [ D1€eKTpOHHBII pecypc] — DIEKTpOH. J1aH. —
CII6.: JIansb, 2013. — 384 c.

6. CeepmioBa H. JI. O6mas u HeopraHWYecKass XUMHsI: IKCIIEPUMEHTAIbHBIC 3374l 1
yHnpaxHeHUs [ DIeKTpOHHBIN pecypce] : yueb. mocooue — DnekrpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2013. — 352 c.


http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87
http://library.ntspi.ru/CGI/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=IBIS&P21DBN=IBIS&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%9B%D0%B5%D0%BE%D0%BD%D0%B8%D0%B4%D0%BE%D0%B2%D0%B8%D1%87

7.CTpoeHHE W CBOMCTBAa aTOMOB. XHMMHUecKas CBs3b [Tekct] : yueOHOe mocobue st
By30B 1o HampasieHuto 050100 EcrectBennonayunoe obpasosanue / E. A. PackatoBa ; M-Bo

obpasoBanus u Hayku Poc. ®enepanun, HuwxHeTarnn. roc. cor.-men. akaj. . - Hwkauit Tarwun :
HTT'CIIA, 2010. - 127 c.

5.2. JjexkTpoHHbIe 00pa3oBaTe/ibHbIE Pecypchbl, B T.4. nmpodeccuoHaJIbHbIE 0a3bl
JAHHBIX U HH(POPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

https://www.ntspi.ru/library/directories and f | DnexkTpoHHO-OMOIMOTEYHBIE CUCTEMBI

iles/web res/systems/ HTT'CIIN

https://www.ntspi.ru/library/directories_and f | Dnexrponnsie 6a3sr nanasix HTI'CITU

iles/web res/systems/libraris/

https://www.ntspi.ru/library/periodika/ [Mepuoauka HTT' CITA

https://iprmedia.ru OBC «Ai# [Tu Op Meaunay

https://ibooks.ru OBC «AHOYKC»

https://urait.ru OBbC HOpaiit

http://e.lanbook.com OBbC usnarensctsa «JIAHbY»

http://elibrary.ru Hayunas AJICKTPOHHAS onbmmoTeka
eLIBRARY.RU

http://www.consultant.ru «KoncynpraatlImocy

http://cyberleninka.ru HO9b «KubepJlennnka

https://polpred.ru 000 «ITommpen-CrnpaBounukmy (06a3a JaHHBIX)

https://eivis.ru 000 «MBHUCy»

www.delpress.ru «JlemoBas mmpecca

5.3. KoMmieKT mnporpaMMHOro odecrneveHust

1. Cpena snexrpornoro ooyuenus «Pycckuit Moodle» (https://do.ntspi.ru).
2. MWurepuer-tuiarpopma OHIAWH-KYpCOB cO cBOOOAHBIM kKomoM «Open edX»
(https://www.edx.org/).

3. WNuTepuer-muiardopma OHJIAH-KYpPCOB «OTKpBITOE o0Opa3oBaHHE»
(https://openedu.ru/).
4. DJNIeKTpOHHAs nH(POPMaIIMOHHO-00pa3oBaTeNbHas cpena PITIHTY

(https://eios.rsvpu.ru/).
5. [Mnardopma st opranuzanuu u npoBeacHus BeOnHapos «Mirapolis Virtual Roomy.

6. Microsoft Office.

7. Kaspersky Endpoint Security.

8. Adobe Reader.

9. Free PDF Creator.

10. 7-zip (http://www.7-zip.org/).

11. LibreOffice.

12. bpayseps Firefox, Anaexc.bpaysep.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCIIUITJIMHBbI
6.1. [Tomemenus

[Tomemenus u1d NPOBEACHUS 3aHATUH JICKIMOHHOTO THIIA, 3aHATUH CEMUHAPCKOTO THIIA,
IPYNIOBBIX M WHAMBUAYAJIbHBIX KOHCYJbTAllUH, TEKYIIEr0 KOHTPOJS U IPOMEKYTOUHOU


https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/directories_and_files/web_res/systems/libraris/
https://www.ntspi.ru/library/periodika/
http://delpress.ru/
https://do.ntspi.ru
https://www.edx.org/
https://openedu.ru/
https://eios.rsvpu.ru/

aTTecTallid, CaMOCTOSITENIbHOM pabOThl YKOMIUIEKTOBAHBI CHEIUAIM3UPOBAHHOW MeOenbio U
TEXHUYECKUMU CPEJICTBAMU OOYUCHHUS, CIYKAIIUMHU TSl TIPECTaBIICHUs yaeOHOMi nHpOopMaIHH.
[Tomerenust 11 CaMOCTOSATEIBLHOM PabOTHl  OCHAIIEHBI KOMITBIOTEPHOM TEXHHKOH ¢
BO3MOXKHOCTBIO TIOJKITIOUeHHSI K ceTh «MHTepHeT» M 00ecreueHbl JOCTYIOM B JJIEKTPOHHYIO
HH()OPMAITMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCHUTETA.

6.2. OGopynoBaHue U TeXHHYECKHE CpeacTBa 00y4eHHs

6.2.1. OGopynoBaHue, B T.4. CIICIUATU3UPOBAHHOE

CranmoHapHBI KOMITBIOTEp WM HOYTOYK, MPOEKTOp Ui MOKa3a CIalOB M BUJEO,
aKyCTHUYECKHE KOJIOHKH.

6.2.2. TexHu4eCKUe CpeICTBA O0YUECHUS

[Ipe3enTanyu JeKuui, BHIEO-TIPE3EHTAI[MHN, BUICO-JIEKIUH, y4eOHblE KHHOQUIbMBI,
ayIM03anucH, OHJIAWH-TUIaT()OPMEI.

6.2.3. YueOHbBIE U HATTIAAHBIE IIOCOOUS

[leyatHble U AJIEKTPOHHBIE y4eOHBIE MOCOOMS M HATJSAIHBIA MaTepuan: rpaduueckue
M300paKEeHHsI, CXEMBI, TaOJHUIIbI, pa31aTOYHBIA MaTeprall.



