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1. IlepedyeHb MUIAHMPYEMBIX Pe3yJbTATOB 00yUeHUS MO AUCIHHUILINHE,
COOTHECEHHBIX € INIAHMPYeMbIMH pe3yJjbTaTamu ocBoeHus OIIOII BO

IICJILIO H3YICHUA NTUCHUIIJIUHBI ABJIACTCH:

- q)OpMI/IpOBaHI/IG y BBIITYCKHHUKA AUATICKTUKO-MAaTCPUAIIUCTUICCKOTI'O
MHUPOBO33PCHUA U PA3BUTHUSA XUMHUYCCKOI'O MBIINIJICHUA,

- U3y4YEHHUE CBOMCTB TEXHUYECKUX MATEPUAIIOB U MPUMEHEHHUE 3TUX 3HAHWUW MPHU
W3YyYCHUH CHEUUAIBHBIX JUCHUAIUIMH W B JAJbHEUIIEH MIPOU3BOIACTBEHHOU
JIEATEIILHOCTH.

B nporiecce n3yueHus JUCHUIUIMHBI « XUMUS» 3aKIabIBA€TCS OOIIEHAYYHBIN U
npodecCuOHAIbHBIN dbyHIaMEHT, dhopmupyroTcs OCHOBHBIC MIPHUEMBI
MI03HABATEIbHOU JeATeNbHOCTU. CTyACHTHl JOJKHBI OBJAJETh OCHOBHBIMU
HAYYHBIMH TIOJIO)KCHUSIMH COBPEMEHHOM XHUMHWYECKOM HAyKH, XUMHYECKUMU
MOHATUSAMHU U 3aKOHAMH, METOJIaMU XMMHUUYECCKHMX HCCICIOBAaHUN U aHAI13a.

B nponecce 00yueHusi CTyJeHT pUOOpPETAET U COBEPIICHCTBYET CIECAYIOIINE
KOMIICTCHITUH:

YuusepcajibHbie komnereHuun (YK):

YK-2 Crnocoben ompenensTh Kpyr 3aJad B paMKax TIOCTABIICHHOW IENH W
BBHIOMpaTh ONTUMAJIbHBIE CIIOCOOBI WX PEIICHUS, HMCXOJS U3 JCHCTBYIOIIMX
MPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U OTPAHUYCHUH;,

O6menpodeccnonanbubie komnerennuu (OIIK):

OIIK-2 - CrmocobeH MNpUMEHSATh OCHOBHBIE METOJIBI, CIIOCOOBI W CpPEACTBa
MOJYyYSHUsI, XpaHEHHUs, TIepepaboTKu HWHPOpMaUMu MpH pEIIeHUd 3aaad
poheCCHOHAIBHON JICITEIIBHOCTH,

OIIK-7 - CnocobeH NpUMEHSATH COBPEMEHHBIE JKOJIOTMYHBIE M O€30MacHbIe
METO/Ibl PAIMOHAIBHOTO UCTIOJIb30BAHUS CHIPEBBIX U YJHEPTETUUECKUX PECYPCOB B
MalIMHOCTPOEHUH;

OIIK-10 - CnocobeH KOHTpONMpOBaTh W OOECreYrBaTh MPOW3BOACTBEHHYIO H
IKOJIOTUUECKYI0 0€30MacHOCTh Ha pabounx MecTax.

OCHOBHBIMH 332/1a4YaMM JAUCHMIUVIMHBI SBISETCA - OBJaJeHUE Oa30BBIMU
IIOHATHUSIMU COBPEMEHHOM XHMMHM M H3y4YEHME Ha JOTOM OCHOBE CBOWCTB
COCIMHEHUM.

Ilokaszarenb  OCBOCHMS  KOMIIETEHUMH  OTPAXalT  CIEAYIOLIUE
WHJAKATOPBI:

Tpynosbie aeiicTBus:

- aHANIM3UPYET 3ajauy, BbIIENsA €€ 0a30BbI€ COCTABIIAIOIINE;

- pacCMaTpUBaEcT U NpPEAIaracT BO3MOXKHbBIE BAPUAHTHI PELLICHUS
IIOCTABJICHHOW 3a/1a4l, OLIEHUBAs UX JOCTOMHCTBA U HEOCTATKU;



- IPEAYCMAaTPUBAET MEPHI M0 COXPAHEHUIO U 3AIIUTE 3KOCUCTEMBI B XOE
CBOEH 00IIECTBEHHOU U NMPOGEeCCHOHAIBHOU JIeSITEIHbHOCTH;

- BBIOMpAeT TEXHUUECKHE CPEICTBA KOHTPOJIS U peaInu3aiuu
MIPOU3BOJICTBEHHON U IKOHOMHUYECKOM 0€30IacHOCTH Ha pabounX MECTax.

Heo0xoaumblie yMeHuUs:

- yMeeT npu 00paboTke nHPopMauu oTIM4YaTh GakThl OT MHEHUH,
MHTEPIpETaLUid, OIIECHOK, (POPMUPOBATH COOCTBEHHBIE MHEHUS U CYKJICHHUS,
apryMEHTUPOBATH CBOM BBIBOJIbI U TOUKY 3PECHHUS;

- YMEET OCYIIECTBIATH MOUCK MH(MOPMAIUH JJIs PEIICHHUS] TOCTABICHHON
3aJlayyl 10 Pa3IMYHBIM TUIIAM 3aIIPOCOB;

- BJIaJIe€T OCHOBHBIMU METOIaMH OpraHU3aliy 0€30MaCHOCTH
KA3HEICSATEIBHOCTH JII0JIEHN, UX 3aIMUTHI OT BO3MOXKHBIX MOCJIEACTBUI aBapui,
KaTacTpod, CTUXUIHBIX OECTBUIA.

HeoO0xoaumbie 3HAHMS:

- 3HAET MPaBWJIa U MTOAXOBI K IOUCKY, HHTEPIIPETALMU U PAHKUPOBAHUIO
uHpopMaluu, TpedyeMoi Juisl pelieHns OCTaBIEHHON 3a/1a4H;

- 3HAeT NpaBWJIa CHCTEMHOrO0 MOJAXO0Ja NIpH pa3pabOTKE W NPUHATHU
YIIPABJICHYECKUX PEIICHUM.

- 3HAeT HOPMATHUBHBIE JOKYMEHTHl B cQepe NpOU3BOJACTBEHHOW U
HKOJIOTUYECKOM 0€30MaCHOCTU U METOJIbI KOHTPOJIS UX COOJIIOICHHUS.

2. Mecto aucunmiinnsl B ctpykrype OIIOII BO

JlucrumiinHa OTHOCUTCA K O0S3aTeNbHBIM JTUCHUIIMHAM BapHATHUBHOM
yacTu Onoka 1 OCHOBHOW mpodeccHoHANBHONM 00pa30BaTENIbHON MPOrPaMMBI IO
HarpasieHuto moaArotoBku 15.03.06 «MexaTpoHuka u poOOTOTEXHUKAY.

HucruminHa — peanusyercs  kKadeapodt  YmpaBieHHS  KauyeCTBOM |
CTaHJApPTU3ALNH.

JucuuminHa 6a3upyeTcsl Ha 3HAaHUAX MIKOJbHOW MPOTPaMMBbI 110 XUMUH.

3HaHUA W KOMIIETEHIIMM, TIOJYYEHHbIE TPU OCBOCHUU JUCIUTLIAHBI
«XuMus» SIBISIOTCS 0a30BBIMM TPU  HM3Y4YEHUU JUCHMIUIMH: «be3zonacHocTh
KU3HENIEeATeNIbHOCTHY, «MatepuanoBeneHue», «TexXHOJOTUs KOHCTPYKIIMOHHBIX
MatepuanoB» «be3onacHOCTh TEXHOJOTMYECKHX MPOLECCOBY, MPOXOKICHUS
npaktuku (HUP), rocymapcTBeHHOW WTOroBOM aTTeCTallid W  BBITIOJHEHUS
BBIITYCKHOM KBaJIM(UKATMOHHOW paboThl Oakanaspa.

3. O0beM AUCHMILIMHBI U BUABI Y4eOHOIi padoThI
OO01mast TPyA0EMKOCTh OCBOCHUS JUCIUTUIMHBI JJIT O9HON (HOpMBI 00yUYECHHSI
cocTaBIsieT 3 3aueTHbIe enuHuIbl, 108 vac.
Tabmuma 1

Buabi 3ansTuii Bcero Cemectp | Cemectp Kypc Kypc

yacoB 1 2

OO01mas TPpy10eMKOCTh 108 - 108




OYHASA ®OPMA OBYUYEHUA
AyIUTOpPHBIE 3aHATHS 48 - 48
Jlexmmm (JI) 16 - 16
[TpakTuaeckue 3arstus (I13) 16 - 16
JlaGopaTtopusie padoTs (JIP) 16 - 16
CamocrosiTejibHas padoTa 60 - 60
KypcoBbie padoTbI - - -
(mpoeKThI)
PacyerHo-rpapuueckue - - -
padoThI
KonTposbnas padora + + +
Texyumii KOHTPOJIb Tect Tect Tect
3Hanmii (7-8, 14-15unenensn) 2 2 2
Bujx uTOroBOro KOHTpoJIst JK3aMeH 9Kk3aMeH | JK3aMeH

4. Coneprxkanue TUCHMILTHHBI

4.1. TeMbl JUCHUIIMHLI U BUALI 3aHATHHI

Tabmuma 2
HaumenoBanue TeM Jlekuum, IlpakTH- JlaGopa- 3aHATHA B Kon
yac. YyecKue TOpPHBIE HHTEpaK- | KoMIIe-
3aHATHA, 3aHATHA, THBHOM TEeHIMii
qac. yac. dopme, uac
YK-2
Tema 1. OcHOBHBIE 3aKOHBI 5 9 5 OIIK-2
xumuu. CTpoeHue aToma. 2 OIIK- 7
OI1K-10
Tema 2.Ilepuoguueckuit YK-2
3akoH J[.1. Mennaeneena. 4 4 4 OIIK-2
XuMuveckas CBA3b. 4 OIIK- 7
KomniekcHble coeTMHEHUS. OI1K-10
YK-2
Tema 3. 3akoHOMEpHOCTH OITK-2
IIPOTEKAHUS XUMUYECKUX 4 4 4 2 OIIK- 7
MPOLIECCOB. OIK-10
Tema 4.PacTBOpbL. YK-2
['uaponus couneit. 4 4 4 ) OIIK-2
DNEKTPOXUMHUYECKUE OIIK- 7
nporieccel. OBP. OI1K-10
Tema 5. Komnouneie YK-2
CHUCTEMBI. OIIK-2
Oprannueckue CoeIMHEHHUS. 2 2 2 2 OIIK- 7
[Tonumepsl. OIIK-10
buoxumumyeckue npoueccsl.
Hroro: 16 16 16 12




4.2. Conep:xaHue TeM JUCHMILTAHBI

Tema 1.0cHoBHbIE 3aK0HBI XUMuH. CTpOEeHHE aTOMA.

a) Beenenue. Ilpenmer u 3agaun xumuu. QOCHOBHbIC NMOHATHS U 3aKOHbI
XHMMH.

MecTOo XMMUH B CHCTEME E€CTECTBEHHBIX HayK. [IpenMeTr u 3agauvl XUMHH.
CBs13b XUMHH € POOJIEMaMH OKpYyXarolen cpepl. [IOHATHS: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJA, MNPOCTOE U CIOXKHOE BEIIECTBO. SIBIEHHME aAJUIOTPONMH.
Pacnipenenenne XUMHUYECKHX JJEMEHTOB B 3€MHOM KOpe, MOPCKOM BOJIE.
OTHOocHTeNIbHAsT aTOMHasi Macca, MOJIEKYJISIpHas Macca, KOJWYECTBO BEIECTBA
SKBUBAJICHTA, MOJSIpHAs Macca, MOJISIpHBIM 00BbEM Tra3oB, MOJISIpHas Macca
HKBUBAJICHTA, 3aKOH ABOraJipo. 3aKOH COXPaHEHHUs MacChl BEUIECTBA B XUMUUYECKUX
peakuuax. 3aKOH COXPaHEHHUs SHEPTUU. 3aKOH MOCTOSIHCTBA COCTAaBA. 3AKOH KPATHBIX
OTHOIIIEHUH. 3aKOH O0BEMHBIX OTHOIIECHUN. PacueTsl mo xumuueckum Gopmyiam u
YPaBHEHUSIM.

0) CTpoenue aTtoma

OcHOBHBIE 3Talbl Pa3BUTHS MNPEACTABICHUNA O CYHIECTBOBAHUU M CTPOCHUH
atoMoB (Mojenb TomcoHa, ombiTel Pesepdopna). CrnekTpbl aTOMOB Kak HCTOYHHK
uHdopmaiuu o0 Ux cTpoeHur. KBaHTOBO-MeXaHUYECKask MOJIEb CTPOEHHUSI aTOMOB.
OnekTpoHHble  (QOPMYJIBI M DJEKTPOHHO-CTPYKTYPHBIE  CXE€MbI  aTOMOB.
XapakTepucTuKa aTOMHBIX OpOHMTalleldl C MOMOIIbI0 KBAaHTOBBIX 4wuceln. lIlpaBuna
I'ynpa, [laynu, KiieukoBCKOro, 3aKOH HAMMEHBIIEH SHEPTUM.

Tema 2. Ilepuonnyeckuii 3axkon .. MenaeneeBa. Xummnueckasi CBsi3b.
KommiekcHblie coeIMHeHUs.

a) [lepuoauyeckuii 3axkoH /.M. MennesneeBa.

[Tepuonnueckuit 3axon (I13) J[.M. MenneneeBa u €ro TpakTOBKA Ha OCHOBE
KBAaHTOBO - MEXAHUYECKON Teopuu cTpoeHus atomoB. Ctpykrypa Ilepuoanueckoit
cucrembl 3nementoB (IICD): mepwoawl, Tpymmbl, cemeiicrBa, s-, p-, d-, f-
Kinaccudukaiusa 3yeMeHToB (050ku). [[MMHHONEPUOAHBIH W KOPOTKOTEPUOIHBIN
BapuanThl [1CO. Ilepuoandeckuil xapakTep U3BMEHEHUS CBOWCTB aTOMOB 3JIEMEHTOB:
pagnyc, SHEPrusi MOHU3ALMM, JHEPrus CPOACTBA K JJIEKTPOHY, OTHOCHUTEJIbHAs
anekTpooTpunatebHOCTh (020). Omnpenenstomnias pojib BHEHMTHUX DJISKTPOHHBIX
0o0O0JIOYEK [JIi XHMMHYECKHX CBOMCTB »3ijemeHTOB. Ilepumoanueckuii xapaktep
W3MEHEHHUSI CBOMCTB TMPOCTHIX BEIIECTB, OKCHUJIOB M BOJOPOJIHBIX COEAUHECHUH
DJIIEMEHTOB.

0)XuMu4ecKkas CBS3b.

Tumnbl XUMUYECKUX CBs3ed U (UBUKO-XMMHUYECKHE CBOWCTBA COCIMHEHUH C
KOBQJICHTHOM, HWOHHOM M  METAJUIMYECKOM  CBS3BIO.  DKCIEPUMEHTAIbHBIC
XapaKTEPUCTUKHU CBS3€U: DHEpPrus CBA3W, JJIMHA, HAIPAaBJICHHOCTh. MexaHu3M
oOpa3oBaHHs  KOBAJCHTHOH  CBs3u. HachImaeMoCTh  KOBAJICHTHOM  CBSI3H.
HanpaBiieHHOCTh KOBAJICHTHOM CBA3M KakK CIEJICTBUE YCIOBUS MAaKCUMAJIbHOTO
nepeKpbiBaHus opouTaneit. Curma v mu-cBsi3u U UX 00pa30BaHUE MPU NEPEKPHIBAHUH
S-, p- u d-opOuraneii. KpaTHOCTh cCBsi3eii B MeETOAC BaJCHTHBIX CBS3CH.
[Tonsipu3yeMocTh U TOJSPHOCTh KOBAJICHTHOW CBsi3u. [ mOpuam3anus aTOMHBIX
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opbutaneil. YCTOWYMBOCTh THOPHUIMZUPOBAHHBIX COCTOSHUN pa3IUYHBIX aTOMOB.
[IpoCTpaHCTBEHHOE pACMHOJIOKEHUE aTOMOB B MOJEKylax. MexKMONEKyIsIpHbIE
B3aMMOJICUCTBUSL M HUX NPUPOJA. DHEPrUs MEKMOJEKYISIPHOTO B3aUMOICHCTBHUS.
OpueHTauMOHHOE, NHAYKIIMOHHOE U TUCIIEPCUOHHOE B3aumojieiicTBrue. BomopoaHas
CBS3b U €€ Pa3HOBUIHOCTHU. brojornueckas posib BOAOPOAHOU CBSI3H.

B)KoMIjiekCHBIE cOeITMHEeHMSI.

CoBpeMeHHOE CcoOJiep)KaHhe TMOHATUSL «KOMIUIeKCHbIe coeauHeHus» (KC).
Crpykrypa KC: neHTpanbHbIii aToM, JIMTAH[bl, KOMIUIEKCHBIA MOH, BHYTPEHHSA U
BHEIIIHSS cdepa, KOOPJMHALLOHHOE YHUCIIO LHEHTPAIBHOTO aToma,
JNEHTATHOCTHIUTAaHA0B. OCHOBHBIE TmOJOXKeHHUs Teopun Bepuepa. CrnocoOHOCTH
aTOMOB Pa3JIMYHBIX AJIEMEHTOB K KOMILIeKcooOpa3oBaHuio. [Ipupona xumudeckoin
ce3u B KC. OOpazoBanue u auccoumanuss KC B pacTBopax, KOHCTaHTBI
oOpa3oBaHMsI M HECTOMKOCTH KomruiekcoB. Kmaccudukamms u HOMenkinatypa KC.
Xenarubie u Makporukinueckue KC. buonornueckas pons KC.

Tema 3.3aK0HOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MPOLIECCOB.

a) OCHOBBI XMMHYECKOIl TePMOJINHAMHUKHN. 3AKOHOMEPHOCTH NMPOTEKAHUSA
XHMHYECKHX MPOLECCOB.

OcCHOBHBIE MIOHATHUSI XUMHUUYECKOI TepMOoAMHAMUKH. [lorionienue v BolIeIeHHE
Pa3IMYHBIX BUJOB PHEPTrUU NMPU XUMHUYECKUX MpeBpaileHusx. Temrora u pabdora.
BHyTpeHHsisT  SHeprusi W DHTaNblUs  WHAUMBHUAYAJIbHBIX  BELIECTB WU
MHOTOKOMITOHEHTHBIX cuUcTeM. CTaHAapTHBIE COCTOSIHUSI BEIIECTB U CTaHJApPTHHIC
3HAYCHUS! BHYTPEHHEU AHEPIHM U SHTAJBIUU. TErIoThl XMMUYECKUX PEaKIui npu
MIOCTOSIHHOM TeMIIepaType W JIaBJIIEHUU WU o0beme. TepMOXUMUYECKUE YPaBHEHHS.
CranpapTHble SHTAIBIMK 00pa30BaHUs U CropaHus BeilecTB. 3akoH ['ecca. Pacuersl
W3MEHEHUS CTaHJAPTHBIX DHTAIBIUN XUMHUYECKUX PEeaKkuuil U (PU3NKO-XUMHUYECKUX
npeBpalleHnii Ha ocHOBe 3akoHa ['ecca. IloHsiTme 00 »HHTpONUMU Kak Mepe
pa3ynopsI04eHHOCTH CUCTEMBL. DHeprus ['u66ca Kak KpUTEpUi
CaMOITPOU3BOJIBHOTO MPOTEKAHUS MPOLECCa U TEPMOJUHAMUYECKOM yCTOMYMBOCTH
XUMHUYECKUX coenuHeHuN. TaOmuipl cTaHmaapTHBIX dHepruii ['m6Oca oOpazoBaHuUs
BEILECTB.

0) XumMnieckoe paBHOBeCHe.

OOpatumbie U HEOOPATUMBIE XUMUYECKHUE PEAKITUU U COCTOSIHUE XMMHUYECKOTO
paBHOBecusa. 3akoH geictBytommux Macc (3/IM). Koncranta xumudeckoro
paBHOBECHS U €€ CBS3b CO CTAaHAApTHBIM M3MEHEHHeM 3Hepruu ['mbOca mporecca.
OnpeneneHue HaNpaBlICHUs IPOTEKAHUSI PEAKIIUU B CUCTEME IPHU JTAHHBIX YCIOBUAX
MyTEM CPaBHEHUSI COOTHOIICHUS MPOU3BEICHUM KOHIIEHTPAIMNA B JAHHBIX YCIOBUSIX
W 3HAYEHUsS KOHCTAHTHl PAaBHOBECHS. 3aBUCUMOCTb »Hepruu ['nbOca mpouecca u
KOHCTaHTbl paBHOBecus OT Temneparypsl. llpunoun Jlelllarense. VYcnoBus
OJIHOCTOPOHHETO MPOTEKAHUS PEAKIUH.

Tema 4. PacrBopsbl. I'maposu3 coJieil. DileKTpOXUMHYECKHE NPOILECCHI.
OKHCJIUTENBbHO-BOCCTAHOBUTEIbHBIE peakuun (OBP).

a)PacTBopbl. DieKTpoauTHYECKas qucconuanus. ['mapoans coueid.

OCHOBHBIE ONpENETIEHUs: PACTBOP, PACTBOPUTEIb, PACTBOPEHHOE BEILIECTBO.
PactBopumocTh. PacTBOpBI Ta3000pa3HbIX, JKUIKUX U TBEPIBIX BemiecTB. Bomga kak
OJIMH U3 HamboJee PacIpOCTPAHEHHBIX pacTBopuTeseil. HeBoaHble pacTBOpUTETN U
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pactBopbl. [Iporiecc pacTBopeHHs Kak (HU3UKO-XUMHUYECKOE SBICHHE. 3aBUCUMOCTD
"CBOMCTBO pacTBOpa — KoHIeHTpauus'". 3akoH Bant — ['odpda 06 ocMoTHyueckom
naBineHuu. Teopust anekTpoiuTudecko nuccormanuu (Appennyc C., KaGmykos
N.A.). Tunpomus coneir. Teopuu KUCIOT W ocHOBaHuU (AppeHuyca, Jlprouca,
bpencrena—Jloypu). KoOHCTaHTBI KHCIOTHOCTM W OCHOBHOCTH. AMdoTepHbie
AIEKTPOIHUTHI (aM(OJIUTHI).

Ponp ocmoca B mpupoxe. Ilmazmonus, remonus, typrop. ['mmo- , u3zo- u
TUIIEPTOHUYECKUE PACTBOPBI. Te€Ooprsl pacTBOPOB CHIIBHBIX 3JEKTPOJHUTOB. MoHHas
CHJIa PAacTBOPOB, KOAI(DPUITMEHT aKTUBHOCTH W aKTUBHOCTh MOHOB. [Ipom3BeneHue
pactBopuMoctu. Monusanms Boxbel. MoHHOe mnpousBeneHune BoAbl. BomopoaHblit
nokasaresnb. pH pacTBOPOB CHIIBHBIX KUCIOT U OCHOBAHUM.

0)JJiekTpoxumMuveckue npoueccbl. OKHCINTENTbHO-BOCCTAHOBHUTEIbHbIE
peakuuu.

DOneKTpoHHasT TEopUs OKHUCIUTEIbHO-BOCCTAaHOBUTENbHBIX (OB) peakiuii.
OKUCINTETPHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA JJIEMEHTOB U HMX COCJUHECHHUU B
3aBUCUMOCTH OT IIOJIOKEHUS dJIeMeHTa B lleproanueckor cucreme 3JIEMEHTOB U
CTEIIEHH OKHUCIICHHUS 3JIEMEHTOB B coequHEHUIX. CONpsKEHHbIE Mapbl OKUCIUTEIb—
BOCCTAHOBUTEIIb. OKHUCANTETBHO-BOCCTAHOBUTEIIbHAS JIBOVICTBEHHOCTb.
CranpgaptHoe wu3MeHeHue »3Hepruu [mb0ca OKUCIUTENIbHO-BOCCTAHOBUTEIHHOU
peakuMd W  CTaHJAPTHBIE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  MMOTEHIMAJIBI
(3nexTpoaHble noTeHIManbl). OnpeneneHue HanpasieHus nporekanus OB peakuuii
no pasHocty OB mnoreHumanoB. BriusHWE cpeapl W BHEIIHMX YCIOBUM Ha
HANpaBJICHUE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKIMA W XapakTep
00pa3yIoluXCcsl MPOAYKTOB. DJEKTPOJU3 PACTBOPOB M PACILUIABOB AJIEKTPOJIUTOB.
3akonbl @Papanes. [lpumenenue snextponuza. Kopposus wmetamwioB. CrocoObl
3alIUTHl OT KOPPO3HH.

Tema 5. Koanouanbie cucrembl. Oprannueckue coenuHenus. Iloaumepsi.
buoxummnyeckue nmpoueccsl.

a) Kosutonanblie cucTeMbl.

[Tonsitue o KowIOMAHBIX cucTeMax. OCOOEHHOCTH KOJUIOMIHBIX PAaCTBOPOB:
JUCIIEPCHOCTh, TeTeporeHHoCcTh. KoiumomaHeie 4vacTuubl U cuctembl. CtpoeHue
KOJUTOMIHBIX yactull. Komsowabpl B mpupojae W ux 3HadyeHwe. Kinaccudukarms
nucIiepcHBIX cucteM. [loBepxHOcTHBIC siBiIeHUA. AjncopOius. CopOrus. AGcopOmms.
VYpaBuenue JIrnrmropa.

0)Heopranuueckue coeqMHeHHs U MX CBOMCTBA.

Oxkcupapl, Ux kiaccudukaius U CBOMCTBa. PacTBOpuMBbIE M HEPACTBOPUMBIC
OCHOBAHUs, UX CBOMCTBA M MOJIy4eHUE. BECKNCIOPOIHBIE U KUCIOPOI0COAEPIKALINE
kucnotel. HomeHnkmatypa, cBoiictBa M mnosydeHue. Conm: cpelHHe, KHCIIbIE,
OCHOBHBIC, CMEIIIaHHbIE, JBOWHBIC, KOMIUIEKCHbIE. HOMeEHKnarypa, CBOMCTBA,
nonydyeHue.  Kilaccel  HEOpPraHMYEeCKMX  COCIMHEHWM B CBETE€  TEOpUU
AIEKTPOJUTUIECKON TUCCOLUALUN.

B) Oprannyeckue coeIuHEeHMsI.

Teopuss xumnueckoro ctpoeHust A.M.BytiepoBa. 3aBUCMMOCTH CBOWCTB
OpPraHUYECKUX BEIIECTB OT UX cTpoeHus. Knmaccudukaius opraHnuecKux BeHIECTB:
aIUKIINYECKUe, KapOOIUKIMYECKHE, TEeTEPOIMKINYECKHEe COCAUMHECHUS. AJIKSHBI



(onedunsl), romonornyeckuit psa. Homenknatypa, nzomepusi. CriocoObl MOTydeHHUS.

Ankanuenbl. OOmias Qopmynia, HOMEHKJIATypa, KiacCU(PUKalus, COMPSKEHHbIE

cuctemsbl cBsizel. [lonmyyenue ankagueHoB (Oyrtaauena-1,3, u3onpeHa, XJIOpoIpeHa).

Hed1b. Xumuueckuii u aeMeHTHBIN coctaB HePTH. CriocoObl epedoTku HedTH.
r)[loaumepsl. Buoxummn4yeckue NPouecchHI.

OcCHOBHBIE ~ TIOHSATHSI ~ XMMHUU  BBICOKOMOJIEKYJSIDHBIX  COEIMHEHUM.
Opranuueckre, HEOPraHUYECKUE, HIEMEHTOPIaHMYECKHUE BBICOKOMOJICKYJISIPHBIC
coequHenus. Knaccupukanus nomumepos. [lonmuMepusanus M NOJUKOHACHCAIUS.
CononnmMepusanus. Matepuansl, Moxy4aeMble Ha OCHOBE nojaumepoB. [IpuMeHnenue
MOJINMEPOB.

OOMeH BelecTB B OpraHU3Me U CBS3b OpraHu3Ma ¢ BHemHed cpenoit. OOMeH
yIJEBOJIOB, JUMUAOB, OenKkoB. B3anMocBsa3p oOMeHa OElIKOB, KUPOB U YIJIEBOJOB.
BoiHblil 1 MUHEPAJIBHBIM OOMEHBI.

5. [lepeyeHb yueOHO-METOAMYECKOTO oDecTieYeHUs 1JIsl
CaAaMOCTOATEILHOM PA0dOTHI O TUCHMUILIJIMHE

1. «Meroaudeckue ykazaHus Jisi OOyJarOIIUXCs 10 OCBOSHUIO AUCITUTIIIUHBD).
2. «lukn mexmmin.
3. «TecTsI 110 XUMUAN.

6. @OoHI OUEHOYHBIX CPeACTB /Jsi NPOBeJeHHs TPOMEKYTOYHOI
arrecTalui 00y4arouxcs N0 JMCHUILIMHE
CrpykTypa (oHIa OLEHOYHBIX CPEICTB JUIsl MPOBEICHUS MPOMEKYTOUHOMN
aTTecTallMy 00y4YaroIIMuXCcs M0 AUCHUIUIMHE NTpuBeaeHa B [Ipunoxenun 1.

7. IlepevyeHb OCHOBHO¥ U JONOJHUTEILHOMH Y4eOHOI JTUTEPATYPBHI,
HEe00XO0AMMOii 17151 0CBOCHUS TMCUHUIIIIMHBI

OcHoBHas JauTeparypa:

1. Axwmeros, H. C. O0mas u Heopranudeckas xumus : yueonuk / H. C.
AxmeroB. — 11-e u3n., crep. — Cankrt-IletepOypr : Jlansb, 2020. — 744 c.
— ISBN 978-5-8114-4698-8. — Tekcr : anexTponHsii // JlaHs :
AIEKTPOHHO-ONOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/130476
(mata obpamenus: 01.10.2020). — Pexxum goctyma: ajis aBTopu3.
II0JIb30BAaTEIIEH.

2. Epoxwuna, H. 1. I{uki nekiuii o XMMuM : y4eOHO-METOANYECKOE TTocoOue
/ H. . Epoxuna. — Koponés : MI'OTVY, 2019. — 115 ¢. — ISBN 978-5-
00140-391-3. — TekcT : aneKTpOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTe HAs
cucrema. — URL.: https://e.lanbook.com/book/140937
(mata oopamenusi: 01.10.2020). — Pesxxum noctyma: njist aBTopus.
M0JIb30BATENIEN

3. O6mas xumus. Teopus u 3aaaun : yaeonoe nocodue / H. B. Koposun, H.
B. Kynemos, O. H. 'onuapyk [u ap.] ; nox penakiueii H. B. Koposuna, H.



https://e.lanbook.com/book/130476
https://e.lanbook.com/book/140937

B. Kynemosa. — 4-¢ u3n., crep. — Cankr-IletepOypr : Jlanb, 2020. — 492
c. — ISBN 978-5-8114-5813-4. — TekcT : 25ieKTpoHHBIH // JIaHb :
AIEKTPOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/145839

(mara obparmienus: 01.10.2020). — Pexxum moctyna: Jjisi aBTOPH3.
II0JIb30BaTEIIEH.

JonosHuTeIbHAS JIUTEPATypa:

1.

AHanmuTndeckas XuMus. MeToabl HACHTH(UKAIIMK U OTIPEICIICHUS BEIIECCTB:
yaeOHuK 17151 By30B / M. . Bynaros, A. A. T'anees, A. 1. JIpoOrieB [u
np.] ; mox pemakiueit JI. H. MockBuna. — 2-¢ usn., crep. — CaHKT-
[TerepOypr : Jlans, 2020. — 584 c. — ISBN 978-5-8114-5931-5. — TekcT :
AJIEKTPOHHEIH // JIaHb : anekTpoHHO-0nOmMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/146616

(mara o6pamenus: 01.10.2020). — Pexum goctyna: A aBTOPU3.
II0JIb30BAaTEIIEH.

I'enbdman, M. U. Komouanas xumus : yueonuk / M. U. I'enbdman, O. B.
Koanesuu, B. I1. FOctpaToB. — 7-¢ uzn., crep. — Cankr-IleTepOypr :
Jlanp, 2020. — 336 c. — ISBN 978-5-8114-5699-4. — Texcr :
AJIEKTPOHHBIH // JIaHb : anekTpoHHO-O0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/145851

(mara oopamenus: 01.10.2020). — Pexum goctyna: A aBTOPU3.
ITOJIb30BATENEN.

Marnos, B. A. Komtongnas xumus. I10BepXHOCTHBIE SIBIEHUS U
aucnepcHbie cucteMbl. CloBapb-CIPAaBOYHUK : yueOHOe nocodue / B. A.
Marnosg, B. H. HaymoB. — Cankr-IletepOypr : Jlans, 2020. — 180 c. —
ISBN 978-5-8114-4075-7. — Texkct : anekTpoHHbIH // JIaHb : 27IeKTPOHHO-
onbmmnoreunas cucrema. — URL: https://e.lanbook.com/book/133889
(mata oopamenus: 01.10.2020). — Pexxum moctyna: st aBTOPH3.
IIOJIb30BATEIIEH.

PexoMenayemasi iureparypa:

bareipmmn, H. H. Xumudeckas kuHeTuka. Permenue oOpaTHBIX 3a1ad :
yuebHoe nocobue / H. H. Bateipiiun, X. 9. Xapnamnuau, H. M.
Hypynnuna. — 2-e usn., ucnp u gon. — Cankt-IletepOypr : Jlanb, 2020. —
176 c. — ISBN 978-5-8114-4432-8. — Tekcr : a1eKkTpoHHbIH // JlaHb :
AIEKTPOHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/145847
(mara oopamenus: 01.10.2020). — Pexxum gocTyma: 1t aBTOPHU3.
MOJIb30BATEINEH.

IMameena, O. C. ®usnyeckas 1 KOJUIOUHAS XUMUS : yaeOHoe mocooue / O.
C. I'ameeBa. — 5-¢ uzn., crep. — Cankr-IletepOypr : Jlans, 2020. — 328 c.
— ISBN 978-5-8114-4869-2. — Tekcrt : anmekTpoHHbIH // JIaHs :
AIEKTPOHHO-OnOMmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/126711

10


https://e.lanbook.com/book/145839
https://e.lanbook.com/book/146616
https://e.lanbook.com/book/145851
https://e.lanbook.com/book/133889
https://e.lanbook.com/book/145847
https://e.lanbook.com/book/126711

(mara obpamenus: 01.10.2020). — Pexum goctyna: ajis aBTOPH3.
II0JIb30BATEIIEH.

3. Tapxos, K. FO. O0mas n Heopranndeckas xumus. OKHUCIUTETHHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIUU U XUMUYECKOe paBHOBecHe. COOpHUK
3a1anuii U BapuaHToB : yueOHoe nocodue / K. FO. TapxoB. — CaHkr-
[TerepOypr : Jlanb, 2019. — 80 c. — ISBN 978-5-8114-3302-5. — TekcrT :
AIIEKTPOHHBIN // JIaHb : 37eKTpoHHO-O0MOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/111891
(mara oopamenus: 01.10.2020). — Pexum goctyna: i aBTOPU3.
ITOJIb30BATENEN.

4. Ouznyeckas xumus. Teopus u 3anaun : yuedHoe mocodue / 1O. IL.
Axynoga, C. I'. U3otoBa, O. B. [Ipockypuna, 1. A. UepenkoBa. — 2-¢ u3n.,
uctp. — Cankr-IlerepOypr : Jlanp, 2020. — 228 ¢. — ISBN 978-5-8114-
5340-5. — TexkcT : anmeKTpoHHBIH // JIaHb : AIEKTPOHHO-OMOINOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/139289
(mara obpamenus: 01.10.2020). — Pexum goctyna: A aBTOPU3.
II0JIb30BATEIIEH.

5. Xumus 3IEMEHTOB U coe/IMHeHu : yueOHoe nocobue / B. M. Epmornaena,
B. M. I'opuikoBa, JI. E. Cneiabko, H. H. JIBynuuanckas. — 2-e uzj., crep.
— Camnkr-IlerepOypr : Jlanp, 2020. — 208 c¢. — ISBN 978-5-8114-5507-
2. — TexcT : anexTpoHHbIl // JIaHb : AIEeKTPOHHO-OMOINOTEYHASI CHCTEMA.
— URL: https://e.lanbook.com/book/142362

(mata oopamenusi: 01.10.2020). — Pexxum ocTymna: s aBTOpH3.
ITOJIb30BATEIIEH.

8. Ilepeyennb pecypcoB HHPOPMAIHOHHO-TEJIEKOMMYHHUKAIIMOHHOM CETH
«/HTEpHEeT», HE0OXOAUMBIX [IJISI 0OCBOCHHS IUCIUIIINHBI

Poccwuiickas rocynapcTBeHHAsI WWW.rsl.ru
oubMoTexa

bubnroreka o ecrecTBeHHBIM Haykam  http://www.benran.ru
PAH

Bcepoccuticknii HHCTUTYT HaydYHOU U http://www.viniti.ru
texHuuyeckoil unpopmannu (BUHUTHN)

['ocynapcTBennas nmyoimynas HaydHo-  http://www.gpntb.ru
TEXHUYECKasi OMOIMoTeKa

Hayunas snekrponnas 6ubnuoreka http://www.elibrary.ru
eLIBRARY

YHuuBepcurerckas 6ubauoTexa http://www.biblioclub.ru
DNeKTPOHHO-OMOIMOTEYHAs CUCTEMA http://znanium.ru
Znanium

DJACKTPOHHBIN KaTAJI0r OUOIHOTEKU http://unitech-

MI'OTY «TexHOIOrmuyecKum mo.ru/library/resources/electronic-

11


https://e.lanbook.com/book/111891
https://e.lanbook.com/book/139289
https://e.lanbook.com/book/142362
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http://www.viniti.ru/
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http://znanium.ru/
http://unitech-mo.ru/library/resources/electronic-catalogue-fta
http://unitech-mo.ru/library/resources/electronic-catalogue-fta

VHUBEPCUTET catalogue-fta

9. Metoan4yeckne yKazaHus JJisl 00y4alomuxcs M0 0CBOEHHIO
AUCHUILIMHBI (MOAYJIs1)
Mertoauueckue ykazaHus JUisi 00y4YaroIIUXCsl MO OCBOCHUIO JUCIUTLIIMHBI
npuBeieHsbl B [Ipunoxenun 2 k HacTosed padboueid mporpaMme.

10. Ilepeyenb MHPOPMALUMOHHBIX TEXHOJIOTHI, HCIIOJIb3YyEMBbIX
IIPH OCYLIECTBJICHUH 00Pa30BaTEJBLHOIO NPOLecca 10 AUCHHUILIMHE (MOLYJII0)

[Tepeuens nporpammuoro odecrneucHus: MSOffice, Power Point.

NudopmanmoHHbie CripaBOYHbIE CUCTEMBI:
DNEeKTPOHHBIE PECYpPChl 00pa30BaTEILHOM Cpeibl Y HUBEPCUTETA.

11. Onucanue MaTepraJIbHO-TEXHUYECKOI 0a3bl, HEOOXO0AMMOI
JJIS OCYLECTBJIEHHSI 00pa30BaTEeJIbLHOI0 MpoIecca Mo AMCIUIUInHE (MOIYJII0)

JIeKUMOHHbIE 3AHATHA:

- AyJIUTOPUSI, OCHAIIICHHAS MPE3EHTAIIMOHHON TEXHUKOU (MPOEKTOpP, FKPaH);

- KOMIUIGKT Mpe3eHTalMi/CIaliloB — IEeMOHCTPAIIMOHHBIX MaTEPHUAJIOB IO
pasnenam kypca B Power Point.

IIpakTnyeckue 3aHATHUS:

- Aynutopus, OCHaIllGHHAs MYJIbTUMEIUUHBIMU CpPEACTBaMU (IIPOEKTOP,

KOMIIBIOTEpP, DKpaH), JAEMOHCTPAIlMOHHBIMU MaTepuajiaMu (HArJIsIHbBIMU

MOCOOUSIMH);

- pabodee mecTo mpemnogaBarens, ocHamenHoe [IK ¢ moctymom B ceTh
HNnTepher.

[IpoBeneHre KOMIIBIOTEPHOTO TECTUPOBAHUS MOMKET OCYIIECTBIIATHCS B
KOMIIBIOTEPHOM KJIACCE€ YHUBEPCUTETA, & TAKXKE C UCIIOIb30BAaHUEM BO3MOXKHOCTEN
nH()OPMAITMOHHO-00yYatoIe Cpebl.
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Hpunoxenne 1

HUHCTUTYT PAKETHO-KOCMUYECKOM
TEXHUKU U TEXHOJOI'M MAIIIMHOCTPOEHU A

KA®DE/IPA YIIPABJIEHUA KAYECTBOM U CTAHAAPTU3ALIUU

®OH/J OONEHOYHBIX CPEJACTB IS TIPOBEJAEHUSA
MNPOMEXYTOUYHOM ATTECTAIIUM OBYUYAIOIIIUXCS 11O
JAUCHUIIJINHE
«XHUMMUA»

(ITpusio:xkenue 1 k padoueii mporpamme)

Hanpasiienue noaroroBku: 15.03.06 «MexaTrponnka u pod00TOTEXHHUKA»
Hpo¢uis: MHTEIIIEKTYa IbHBIE CUCTEMBI YIIPABJICHHUS
YpoBeHb BbICLIEro 00pa30BaHus: faKanasp

®opma 00y4yeHHUsA: OUHas

Koponés
2022
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1. IlepeyeHb KOMIETEHUMI ¢ YKAa3aHHEM 3TANOB UX
(¢popmMupoBaHus B mpouecce 0CBOeHNUs1 00pa3oBaTeJIbHOMI

MporpaMmal
Ne | Unpekc Conepxanue Paznen B pesynbraTe u3ydeHus paszena JUCLUIUIMHEL,
n/m | Komre- KOMIIETEHINH JUCLUIUINHBI, obecrieunBaronero GopMUpoBaHHE KOMIETCHIUH (MM ee
TEHIUU (unm ee wacTn)* obecrieunBaro 4acTH), o0y4Jaromuiics npuooperaer:
1817078
q)OPMHsOBaHH TpynoBbie Heob6xonumeie Heob6xonumbie
JEeHCTBHSA YMEHUS 3HAHMA

KOMITCTEHIINU

(wn ee JacTh)

1 VK-2 Criocoben Temsr 1...5 Bnanets YMeTh NpUMEHATh 3HATh BHUIBI
OTIPEIETATh KPyT METOJIaMHU OCHOBHBIC IIOHATHSA | PACTBOPOB U
3a7a4 B paMKax OTIHCAHUS JNEKTPOXUMHU- cpen, TIOHATHE
MIOCTaBJIEHHOU XUMUYECKUX YyecKux npoueccon, | pH-cpensl,

L[eTIN U BBIOUpaTh paBHOBeCH B METOBI 3aKOHOMEPHOCTHU
ONTUMAaJbHBIE pacTBOpax ypaBHuBaHug OBP | anexkrpoxumu-
CrocoOBI UX JNIEKTPOJIUTOB, IPY peIIeHUH YECKHUX
peleHus, UCX0asa oTnpeieNneHust npodeccuo- MPOIIECCOB,
13 AeHCTBYIOLINX HanpaBJIeHUSI HaJIbHBIX 3a]1a4 METOBI
MIPaBOBBIX HOPM, nporekanus OBP | moBblieHHOM YpaBHUBaHUS
HUMEIoLUXCSA 10 Pa3HOCTH CJIIOXHOCTH OBP,
pecypcoB u IIEKTPOIHBIX KIIacCU(UKAIHIO
OTpaHWYCHUH MOTEHINAJIOB IS KOJUTOMIHBIX

pemeHus CHCTEM

npodeccrnoHabH

BIX 3a/1a4 U

cojiepKaTeIbHON

HHTEpIpeTaluu

MOJTy4EHHBIX

pe3yIbTaTOB

2 OIIK-2 | Cnocoben Temsl 1...5 Bnagets YMeTh NpUMEHATh 3HaThb OCHOBHBIE
MIPUMEHSTh HaBBIKAMHU OCHOBHBIE 3aKOHBI 3aKOHBl  XUMHH,
OCHOBHBIC METO/IbI, pemeHus XMMHUH U CTPOCHHE | JJIEKTPOHHOE
CIIOCOOBI u npodeccHoHaIBH | aToMa Mpu CTPOEHHE aTOMOB
cpezncTBa BIX  3a7ad  C | pelICHHUH " MOJIEKYI,
MOJTy4YeHHS, WCTIONIb30BAaHUEM | MPO(ECCHOHANBHEl | 3aKOHOMEPHOCTH
XpaHeHUs, [Teproanueckoro | x 3amad HpPOTEKaHUs
nepepabOTKH 3aKOHa, OCHOB | TIOBBIIICHHOH XUMHUYECKUX
uHQOpPMALUN  NIpH XMMUYECKOM CJIO’KHOCTH MPOIIECCOB
pereHnn 3a1a4 CBA3M U 3aKOHOB
npodeccnoHamTbHOMI TEPMOJIMHAMUKH,

JIESITENIBHOCTH coziepKaTeIbHON
HHTEpIpEeTalnu
MOJTYYSHHBIX
pe3yJIbTaToB

3 OIIK-7 | Crocoben Temsr 1...5 Bnanets YMeTb NpUMEHSTh 3HaTh BUJIBI
HIPUMEHSTD METOAAMU OCHOBHBIE [TOHATUSL | PACTBOPOB U
COBpPEMEHHBIE ONHCAHUS 3NEKTPOXUMU- cpel, MOHATHE
HKOJIOTHYHBIE u XAUMHUYIECKHIX YecKHX mporeccoB, | pH-cpensr,
6e3omacHbIe paBHOBECHI B METOMBI 3aKOHOMEPHOCTH
METO/BI pacTBopax ypaBuuBauug OBP | snexkrpoxumu-
PanroHaIHLHOTO ANIEKTPOIIUTOB, IIPY peIIeHUH YECKHUX
HCTIOIb30BaHUS OTIpe/ieIeHUs npodeccro- MPOIIECCOB,
CBIPBEBBIX u HaTpaBJICHUSI HaJBHBIX 337129 METOBI
DHEPreTUYECKUX npotekanus OBP | moBeimenHoH YpaBHUBaHU
pecypcoB B 10 Pa3HOCTH CJIO’)KHOCTH OBP,
MAaIIUHOCTPOECHUHI EKTPOAHBIX KJ1accu(UKaIuio
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MOTEHIUAI0B AT KOJIJIOUAHBIX
pemeHust CHCTEM
npodeccruoHaNbH
BIX 337124 U
cozlepKaTeIbHON
MHTEPIPETALIH
MOTY4SHHBIX
pe3yIbTaTOB
4 OIIK- | Cnocoben Tewmsr 1...5 Bnagers YMeTb NpUMEHATh 3HaTh OCHOBHBIE
10 KOHTPOJIMPOBATh U HaBBIKAMU OCHOBHBIE 3aKOHBI 3aKOHBl  XUMMHH,
obecrieynBaTh pelneHus XUMHU U CTPOCHUE | 3JEKTPOHHOE
MPOU3BOJICTBEHHYIO npodeccHoHaIbH | aToMa Mpu CTpOEHHE aTOMOB
U 3KOJIOTUYECKYIO BIX  3a7ay  C | peIIeHUuHu u MOJIEKY,
0e30IacHOCTb Ha UCIIONIb30BaHUEM | TPO(ECCHOHANIBHEI | 3aKOHOMEPHOCTH
pabounx MecTax ITeproandaeckoro | x 3amad HPOTCKaHUS
3aKOHa, OCHOB | TIOBBIIICHHOH XUMHUYECKHX
XUMHUYECKON CJIOKHOCTH TIPOLIECCOB
CBSI3M W 3aKOHOB
TEpPMOJMHAMUKH,
coJieprKaTeNbHON
HHTEpIpeTaluu
MOJTy4EHHBIX
pE3yNIbTaTOB

2. Onucanue nokasareJieil 1 KpUTepHeB OlleHNBAHUS KOMIIETEHIINH HA
Pa3JIHYHBIX 3Tanax ux GopMupoBaHus, ONIMCAHNE KA OIlEHUBAHUS

Kon xomnereHmu WHcTpyMeHTHI, Orarsl ¥ oKa3aTelb [Ikana 1 KpUTEPHUHU OLICHKU
olieHHBaroIUecHOPMH | OLIEHUBAHHS KOMIETECHIIUH
POBaHHOCTh
KOMITCTEHIINU
YK-2 [MucemenHoe 3aganne | A) nonHOCTHIO | 1. [IpoBoauTCs B hopme
OIIK-2 copMupoBaHa MHUCbMEHHOM paboThI
5 6a10B 2.Bpemsi, 0OTBEIEHHOE Ha IPOLEAYPY
B) yacTnuno | — 90 MUH.
chopmupoBana Hesieka — 0.
3-4 panna Kpurepun oneHku:
C) He copmupoBaHa 1.CooTBeTcTBHE OTBETA
2 Gauia U MeHee YpOBHIO (hopMHUPOBAHHUS
komnereHmu (0-5 6axmoB).
MakcumanbHas cymma 6ajmioB - 5
OarioB.
Pe3ynbraThl OLIEHOUHOM MPOLETYPHI
MIPEICTaBISAIOTCS 00yUJaloUMCs B
CpOK He o3/1Hee | HeJenu mocie
MPOBEJICHUSI TPOLIEAYPHI — JIJIsI
TeKyIero Koutpousi. Onexka
MIPOCTABIISIETCS B JJICKTPOHHBIH
JKYpHAJL
OIIK-7 ITucbmenHoOe 3a1aHKE A) nosHocThIO | 1. [IpoBoguTcst B hopme
chopmupoBana MMMCEMEHHOU PaboTHI
5 6as10B 2.Bpemsi, 0TBEICHHOE Ha POLEAYPY
B) qacTiuno | — 90 MUH.
cthopmupoBana Hesieka — 0.
3-4 6ayna Kpurepuu oneHku:

C) He chopmupoBana

2 0a/s1a M MeHee

1.CooTBeTcTBHE OTBETA
YpOBHIO (popMupOBaHHS
komnereHimu (0-5 6axmoB).

15




MakcnManbHas cymMMa 0ajioB - 5
0aJuioB.

Pe3ynbTarhl OLleHOUHOI TpoLE Ty P
MPEACTABILIIOTCS] 00OYJArOLIIMCS B
CpPOK He mo3jHee 1 Hexenn nmocne
MIPOBEICHUS IPOLEAYPHI — IS
TeKymiero KoHrposs. OneHka
MIPOCTABISAECTCA B DJICKTPOHHBIH
KYpHaI.

OIIK-10 [MucemenHoe 3aganne | A) nonHOCTRIO | 1. [IpoBomnTCsSt B hopme
copmupoBaHa MMUCHMEHHON paboTHI
5 dannoB 2.Bpewmsi, 0TBeieHHOE Ha POLIEAYPY
B) yacTuano | — 20 MHH.
chopmupoBaHa Hesska — 0.
3-4 6asna Kpurepun oneHku:

1.CooTBeTcTBHE OTBETA
YPOBHIO (hOPMHUPOBAHUS
kommnereHimu (0-5 0asoB).

C) He chopmupoBaHa

2 0aJI1a ¥ MeHee

MaxkcumanpHas cymMMa 0amioB - 5
6aoB.

Pe3ynbraThl 011eHOUHOM MpOLETypBhI
MIPEACTABILIIOTCS 00OyJarOLIHMCS B
CpOK He Mo3jaHee | Henenu nocie
MPOBEACHUS NPOLENYPBI — IS
TeKyl1lero KoHTpoisi. OueHka
IIPOCTABIIACTCS B 2JICKTPOHHBIN
KypHaJL

3. TunoBble KOHTPOJIbHbIE 32]aHUs UJIH HHbIE MATEPHAJIbI,
He00X0uMBbIe 1JI51 OLleHKN 3HAHU, YMEeHHU i, HABHIKOB H (WJIH) ONbITA
AeSITeJIbHOCTH, XaPAKTEPU3YIIMX ITanbl GOPMHUPOBAHMS
KOMIIeTeHIUI B MpoIecce 0CBOEHUs 00pa30BaTe/IbHOI MPOrPaMMBbI

IIpuMepHas TeMaTHKa NUCbMEHHBIX 3aJaHUM

«CTPOEHUE ATOMAY.
Bapuanr 1
1. lopo amoma 3apsidiceno nonoxcumenbHo 61a200aps HATUYUIO 8 HEM.
a) MPOTOHOB,  0) HEUTPOHOB, B) DJICKTPOHOB,  T') KATHOHOB.

2. B kaxoii ¢opaze peub udem 06 snemenme 800opooe:

a) Bogopoa B 14,5 pa3a yierde Bo3myxa, 0) MaccoBas J0Js1 BOJOPOJA B BOJIE

coctaBysteT 11,11%,

B) oOBeMHas J0JI BOAOPOAa B cMecHu Ta3oB cocraBisieT 20%, T) BOJOPOI B

CMCCH C KHCJIOPOJAOM HJIM BO3AYXOM B3PLIBOOIIACHA.

3. Hucno opoumaneii na gnewineM SHepeemMuyecKkOM YPoGHe amoma a3oma

PAasHo:
a) OJHOMY, 0) Tpem, B) YETBIPEM, I) [ATH.
4. @opmy 0b6veMHOU 80CLMEPKU UMeem OpOUmMany .

a) s, o)p, B)d, n)f.
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5. Yucno snepcemuueckux yposHeli 68 amome XUMUUECKO20 dleMeHmda
cosnaoaem:

a) C TOPSIIKOBBIM HOMEpPOM, 0) C HOMEPOM TPYIIIbI, B) C OTHOCHUTEILHOMI
aTOMHOW Maccoii, T) ¢ HOMEpOM TepHoIa.

6. InekmpoHHas KOH@uypayus 15%25%2p°®3s%3p°®3d%4s%4p?
coomeemcmayen amomy:

a) TUTaHa, 0) KaJbllys, B) TepMaHUs, I') [IUHKA.

7. K kaxomy cemeticmay S — d/1eMeHmMo8 OMHOCUMCAL:

a) KUCIOpoJ, ©O) remuid, B)XpoM,  T) HEOJHM.

8. Maxcumanvhan eanenmuocms amoma yenepooa 8 6030YHCOEHHOM
COCMOSAHUU PABHA:

a) OJHOMY, 0) IByM,  B) TpeM, I') YETBIPEM.

9. Yucno c60600ubix opdoumarneii 6 amome Xiopa 8 OCHOBHOM COCMOSHUU
PasHo:

a) OJTHOMY, 0) Tpewm, B) IISITH, T') HYJIIO.

10. Haubonee spro ebipasicenvl MemaiiuyecKue c8OUCMaa y 31eMeHma.

a) Kanusi, 0) KaJIblMs, B) MarHus, T') HATPHSI.

11. Onemenm, 2NeKMPOHHASL KOHQUeypayusi KoOmopozo... ... 3s%3p”,
PACNONIOdCEN.

a) BO BTOPOM IE€PHOJIE, 0) B TpeTheM NEpHOJIE, B) B  YETBEPTOM
nepuoe,

') B IIIECTOM NIEPUOJIC.

12. Haubonee spro nememaniuueckue c0UCMBA BbIPANCEHBL Y DIeMEeHmMA C
9NIeKMPOHHOU KOHGhu2ypayuei:

a) 1s',  6) 1s°2s%2p, B) 1s°25°2p°, r) 1s°25%2p°.

13. Yucno anekmponog ma 6HeuiHeM SHEPeemuieckom YpOGHe amomMo8 6
pAoy:

N—P —As-Sb - Bi:

a) yBEIMYMBACTCS, 0) YMEHBINAETCS, B) HE HU3MEHSETCS, I') HU3MEHSETCS
MEPUOINYECKH.

14. Kakoui u3z nepeuucnieHHviX 271eMeHmMO8 o0bpazyem 6ce mpu Mmund
OKCUOO0B: OCHOBHDIIL, AMPOMEPHDBILL, KUCTIOMHDBILL:

a) xpoMm, 0) cepa, B) KaJIbIUH, T') aTIOMUHHM.

15. Pacnpeoenenue 6aieHMHbIX IEKMPOHO8 8 AMOME COOMBEmMcmayem
KonQueypayuu  ...NSNP. Dopmynel  aemyuezo  8000POOHO20 COCOUHEHUs. U
8bICULE20 OKCUOA IMO20 INNeMEeHMA COOMBEMCMBEHHO !

a) H29 u 902, 6) 9H4 n 902, B) 3H4 u D0 F) 3H2 u D0.

Bapuanr 2

1.Onpeoenume xumuuecxkuii 3n1emerm no cocmagy e20 AamoMHOU 4acmuysl —

18p, 20n, 18e:

a) F, 0) Ca, B) Ar, r) Sr.

2. O6wee uucio snekmponos y uona xpoma Cre':
a)s’,  6)Si°,  B) O, 1) Ne"

3. Bocemn IJIEKNIPOHOB HA BHEULHEM IIEKNTPOHHOM CJ10€ UMeem.
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a) omHOMY, ©0) Tpewm, B) YETHIPEM, T) MSTH.
4. Makcumanvroe 4ucio 31eKmpoHO8, 3aHUMArWux 3S — opoumanis, pasHo:
a) 1, 0)2, B)O, r) 8.
5. Yucno opbumaneii na f-nooyposne:
a)l, 0)3, B)S, 1)7.
6. K p- anemenmam omuocumcs:
a) KpeMHH#, 0) MarHuii,  B) BOJAOPO], ') XpOM.
7. Onemenm, amomvl KOMOpPO2O UMEOM INeKMPOHHYIO KOHDUSYPAYUIO
15°252p°35°3p°3d'%4s'- smo:
a) K, 0) Ca, B) Ba, r) Na.
8. Ps0 anemenmos, obpazyrowux okcuowst ¢ oowetl popmynoi RO:

a) Ba, Sr, Ca, 0) P, N, As, B) C, Si, Ge, 1) B, A, Ga
9. HaumeHnvwiuii paouyc amoma cpeou npueeoeHHulx 31eMeHmo8 umeem:
a) Mg, 0) Ca, B) Si, r) Cl

10. U3 npusedennvix nudice snemenmog 3 — 20 nepuooa Haubosee SAPKo
BbIPAJICEHHbIE HEMEMALTUYECKUe CBOUCMBA UMeem.:
a) Al, 0) S, B) Si, r) Ar.
11. Ilopsoxosvili HOMep d1eMeHmOo8 8 NepuoouUvecKkol cucmeme
onpeoensemcsi:
a) 3apsIOM spa aToMa,  0) YUCIIOM 3JIEKTPOHOB B HAPYKHOM CJIOE,
B) YHCJIOM DJICKTPOHHBIX CJIOEB B aTOME, T') YUCJIOM HEUTPOHOB B aTOME.
12. Ilapa onemenmos, umerwwux Ccxo00HOe CMpoeHue 6HeuHe20 U
npeodBHeuHe20 IHEePLeMULECKUX YPOBHEIL.!
a) Bu Si, 0)S u Se, B) Ku Ca, r) Mn u Fe.
13.  Uszomon oiceneza, 6 si0pe xomopozo coodepaicumcsi 28 HeumpoHos,
obo3Havaom:
a) *'Fe, 6) “°Fe, B) 'Fe, 1) °Fe.
14. P50 snemenmos, pacnoiodcennvix 8 nopsoke YCUieHus: Memaiiudeckux
ceoucms:
a) Sr—Rb-K, 6) Be—-Li-K, B)Na-K-Ca r)Al-Mg-Be.
AlS. Amgpomepnuvim s615emcs cuOpoKcuo, Gopmyna Komopozo.
a) Be(OH),, ©0) Mg(OH) B) H,SiO3, r) Ba(OH),.

4, MeTtoanueckne  MaTepuajibl, omnpeaeisiiomue  NPOUEAYPbI
OLCHUBAHUS 3HAHWI, YMEHHUI, HABBIKOB W (WJH) ONBITA JAeATEJIbLHOCTH,
XapaKTepPU3yIuX 3Tanbl GopMUpPOBaHUS KOMIIETEHIIU

@opMON KOHTPOJIS 3HAHUW 110 OUCUUIUIMHE «XUMUSA» SBISAIOTCS JIBE

TEKYIIHE aTTECTAIlMA B BHJIC TECTOB M OJIHA IIPOMEKYTOUHBIC aTTECTAIWs B BUJIC
sK3aMeHa B yCTHOU (popme.
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Kon

KOMIIETEHI]
Henens M Copnepxa
Bun ui, Cpok
TEKyIIIe HHE
o OLICHOYH | OLIEHHWBAIO oLeHOH TpeboBanus k ciaun Kpurepun oLieHKH 1O COEPKAHIIO U
KOHTDO oro mui oro BBIITOJTHEHHIO (menmens Ka4eCTBY C yKa3aHHEM 0alioB
p cpeacTBa 3HaHMA, ceMecTpa)
TSt cpencTBa
YMEHUS,
HaBBIKH
B tectupo | YK-2 20 Kommeroteproe | Pesynmpr | Kpurepum OIEHKH — OmpenensroTcs
BaHME OIIK-2 BONIPOCO | TECTHPOBAHHE,; aTbl MPOLIEHTHBIM COOTHOIIEHHUEM.
COOTBET
OIIK-7 B BpeMs tectupoB | He siBka -0
CTBUH C 0
- OIIK-10 OTBEIEHHOE Ha aHus Y 10BAETBOPUTENBHO - or 51%
pOM npoueaypy -30 | mpemocra | mpaBHIIBHBIX OTBETOB.
MUHYT BisitoTcst | Xopomo - ot 70%.
yueOHO 0
o B JICHb Otinano — ot 90%.
nposeae | MakcumanbHast oneHKa — S5 0asuIoB.
po1ec
HUS
ca
npouexny
pHI
tectupo | YK-2 20 KomnerorepHoe | Pesynbr | Kpurepum OLEHKM — ONpenemnsioTcs
B BaHNE OIIK-2 BONPOCO | TECTHPOBAHME; aTbl MPOLIEHTHBIM COOTHOIIEHHUEM.
COOTBET OIIK-7 B BpeMs, tectupoB | He siBka -0
CTBUH C OIIK-10 OTBEIECHHOE Ha aHus VY 10BIETBOPUTENBHO - or 51%
rpaduk npouenypy — 30 | npenocra | mpaBHIBHBIX OTBETOB.
oM MUHYT Bisioress | Xopomo - ot 70%.
y49e0HO B JICHb Otinano — oT 90%.
TO npoBesne | MaxcumanbHas oleHKa — 5 6ajioB.
Tpo1rec HUSA
ca IpoIesy
pHI
Oxzamen | YK-2 3 DK3aMeH Pesynbr | Kpurepun onenku:
OIIK-2 BOIpoca | MPOBOJUTCS B aThl «OTIUIHOY:
OIIK-7 W 3ana4ya | ycTHOM opme, | mpemocrta | - 3HaHHE OCHOBHBIX MOHSTHIA
OIIK-10 IIyTeM OTBeTa BIIIIOTCS | MpeaMera;
Ha BOTIPOCHI B JICHb | - YMEHHE HCIIONH30BATh U MPHUMEHATH
Ounera u npoBeac MOJIydeHHBIC 3HAHUS HA TIPAKTHKE;
peuieHue HUS - paboTa Ha NPaKTUYECKUX 3aHATHUSIX;
3a7a4u. 9K3aM€HA | - 3HAaHUE OCHOBHBIX Hay4HBIX TEOPUH,
Bpewms, H3Y4aeMBIX IIPEAMETOB;
OTBCACHHOC Ha - YETKUU, TPAMOTHBINA OTBET Ha
B Hpouenypy — BOIIPOCHI.
0,35 yaca Ha «Xopomoy:
COOTBET §
CTyACHTA. - 3HaHUE OCHOBHBIX  IIOHATHU
CTBUH C HDeIMeTa:
rpaduk pea ;
om - YMEHHE UCIONB30BaTh U IPUMEHSThH
MOJTy9YCHHBIE 3HAHUS Ha MPAKTHKE;
y49e0HO
o - paboTa Ha MPAKTUYECKUX 3aHATHUIX;
- 3HaHHME OCHOBHBIX HAYYHBIX TEOPHH,
mpolec
ca H3y4aeMBbIX MIPEIMETOB;

- XOpOIIUM, HO YaCTUYHBIN OTBET HA
BOIIPOCHI.

«Y10BJ1€TBOPUTEIbLHOY:

- IEMOHCTPUPYET YaCTUYHBIE 3HAHUS
10 TEMaM JUCLUIUINHBI,

- HE3HaHWE HEYMEHHE UCTIOIb30BaTh U
MIPUMEHSAThH MOJyYECHHbIE 3HAHUS Ha
MIPaKTHKE;

- paboTai Ha MPAKTHYSCKUX 3aHATHIX
«HeynoByieTBOPUTEIBHO»:

- IEMOHCTPUPYET YACTUYHBIE 3HAHUS
10 TeMaM JUCLMILINH;
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- He3HaHHE OCHOBHBIX TIOHATHH
npenMerTa;

- HEyMEHHUE UCIIONB30BaTh U
MPUMEHSTH OJyYSHHBIC 3HAHUSI Ha
MIPaKTHKE;

- He paboTas Ha IPAKTHIECKUX
3aHATHSAX;

- HE OTBEYAET Ha BOIIPOCHI.

Htorooe HauuciieHHE OasIOB MO JUCUUILIMHE OCYIIECTBISETCS B
COOTBETCTBHH C pa3pabOTaHHOM M BHEAPEHHOUN OaIbHO-PEUTHHTOBOM CHCTEMOM
KOHTPOJII U OICHMBAHMS YPOBHS 3HAaHUM U BHEY4eOHOW cCO3UJATEIBHOU
AKTUBHOCTU 00YYarOIINXCS.

4.1. TunoBbie BOIIPOCHI, BBIHOCUMBIC HAa TECTHUPOBAHUE

TecTel HCHONB3YIOTCA B pEeXUME NpoMexyToyHoro koHTposs. Ilo dopme
3aJlaHuid BbIOpaHBI 3aKPbIThIE TECTHI (C BEIOOPOUYHBIM OTBeTOM). Kaxkaomy Bompocy
COOTBETCTBYET OJINH BAPUAHT OTBETA.

XUMHYECKHUI )JIEMEHT. ATOM U €ro CTPOeHHUe

1. XUMUYECKHIl AJIEMEHT — 3TO COBOKYIMHOCTh aTOMOB, O00JaJarolIux
OJIMHAKOBBIM (OJMHAKOBOM ):

YHCJIOM HEUTPOHOB B sIAPE

3apsaoM szipa

YHCJIOM HYKJIOHOB B SiZIpe

aTOMHOM Maccou

2. XUMHUYECKUH DIIEMEHT — JTO:

BHJ aTOMOB C OJJUHAKOBOM MacCOH

BHJI aTOMOB C OJIMHAKOBBIM YHCJIOM MPOTOHOB B SJIpe

BU/JT aTOMOB C OJMHAKOBBIM YHCIIOM HEHTPOHOB B SIpE

AIEKTPOHENUTpaIbHAs YacTHUIlA, COCTOSIIAS U3 MOJIOKUTEIBHO 3apsHKEHHOTO
sJipa ¥ OTPHUIATEIBHO 3apPsHKCHHBIX AJICKTPOHOB

3. XUMUYECKHI 2JIEMEHT MPEICTaBIsAET COO0N COBOKYITHOCTh ATOMOB C:

OJINHAKOBBIMH MACCOBBIMU YMCIIAMHU

OJINHAKOBBIMH 3apsiIaMH sI€p U pa3HbIMH MACCOBBIMH YU CJIAMU

OJIMHAKOBBIMHU 3apsiIaMH siJIep U OJJMHAKOBBIMUA MAaCCOBBIMU YHCIIAMU

OJIMHAaKOBBIMH MACCOBBIMU YHCIIAMU U PA3HBIMU 3apsaMu sifiep

4. XUMHYECKUN DIIEMEHT TMPEACTABISIET CO0OM COBOKYITHOCTH AaTOMOB,
UMEIOIIHX:

B sI/Ip€ OJJMHAKOBOE KOJIMYECTBO HEUTPOHOB

B SJIp€ OJJMHAKOBOE KOJIMYECTBO MPOTOHOB U HEUTPOHOB

OJIMHAKOBYIO 3JIEKTPOHHYIO (POPMYIy U OJMHAKOBOE HIIM PA3IMYHOE YHUCIIO
HEUTPOHOB

OJINHAaKOBOE MacCOBOE YHCIIO

5. XMMHUYECKHM 3JICMEHTOM Ha3bIBACTCS COBOKYITHOCTb aTOMOB, UMCHOIIHUX:
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OJIMHAKOBOE pPACHPENECICHUE 3JIEKTPOHOB MO SHEPreTUYECKHM YPOBHSIM H
MOJYPOBHSIM, @ TAKKE OJMHAKOBOE WJIM PA3INYHOE YHUCIIO HEUTPOHOB B sIApE

OJIMHAKOBOE MaCcCOBOE YHUCIIO

OJIMHAKOBOE KOJIMYECTBO MPOTOHOB

Pa3IMYHOE YUCIIO ME30HOB U ITPOTOHOB B SIPE

6. K n3otonam OoTHOCATCS XUMHUYCCKHUE QJICMCHTHEI, Apa KOTOPBIX COACPIKAT:
OJMHAKOBOC YUCJIO IIPOTOHOB U HGfITpOHOB

OAMHAKOBOC 4YHUCJIO HCﬁTpOHOB, HO pa3HOC YUCJIO IIPOTOHOB

OJMHAKOBOC YHCJIO IIPOTOHOB, HO pa3HOC 9YUCJIIO HGﬁTpOHOB

Pa3HOC YUCJIO ITPOTOHOB U HeﬁTpOHOB

7. B XMUYEeCKUX 3JIEMEHTaX, Y4aCTBYIOIIHNX B PEAKIIUSX:

B A/Ipax YMEHBIIAETCS YUCIIO TPOTOHOB

B A/Ipax BO3pPACTAET YHUCIIO HEUTPOHOB

WU3MEHAETCS NIepepacipeiesICHUE JIEKTPOHOB BO BHEITHUX U (WJIH)
MPEABHEIIHUX 3JIEKTPOHHBIX CJIOSX

B A/Ipax U3MEHSETCS YUCIIO ME30HOB

8. Ilpu QopMupoBaHUU CIIOKHBIX OpPraHUYECKUX CHCTEM, a TeM OoJjee
OMOCHCTEM, PEIIAIONIYI0 pOJib B OTOOpPE XUMHUYECKHX 3JIEMEHTOB ChIrpajia
(cbIrpanu):

CIIOCOOHOCTB 3JIEMEHTa 00pa30BbIBATH MPOYHBIE YIHEPTOEMKHUE CBSI3U

CHOCOOHOCTH AJIEMEHTa 00pa30BbIBATh MOHHBIE U JJOHOPHO- aKLIENTOPHBIE
CBSI3U

TCOXUMHYECKHUE YCIOBHUS

CHOCOOHOCTB AJIEMEHTa 00Pa30BbIBATH SHEPToAC(HULIMTHBIE HENOJSPHBIE
KOBaJICHTHBIE CBSI3U

9. B mepeune xumuyeckux saemMeHToB: Bogopon (H), marpmit (Na), mean
(Cu), xeneso (Fe), mutuii (Li), marauii (Mg), oioso (Sn), dpochop (P), xpom (Cr),
Oapuii (Ba), mmuk (Zn), amomunuii (Al) u 6op (B) — umciao 3meMEHTOB ¢
TIOCTOSTHHOM BaJICHTHOCTBIO COCTABIISICT:

IIECTh

CeMb

BOCEMb

JICBSITH
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10. IcKycCTBEHHO XMMUYECKHE 3JIEMEHTHI ObUIN NOJYyUYEHBI B PE3YJIbTATE:
(U3UKO-XMMHUYECKUX TPEBpaILleHUI

TEPMOSIIEPHBIX pEAKIUN

SHAOTEPMHUYECKNX XUMHUECKUX PEAKIIAN

DK30TEPMUYECKUX XUMHUUECKUX PEAKIIUI

11. JIst TOHATHS «aTOM» CIPABEIMBO YTBEPKICHUE — aTOM:

3TO MeNbyaiiasi HeeIUMas YaCTHUIIA BEIECTBA

ATO MeNbyailiasi XMMUYECKH JIeIMMasl YaCcTHUIlA BEILECTBA

€CTh HOCUTEJIb XMMUYECKHUX CBOWCTB XMMHUYECKOTO 3JIEMEHTA

COCTOUT U3 3NEKTPOHEUTPATBHBIX HYKJIOHOB U OTPULIATEIBHO 3aPSKEHHBIX
DIIEKTPOHOB

12. Beg macca atoMa cocpeioTOYEHA B:
AIIEKTPOHHOMN 000JI0UKe

MOJIOKUTEIIBHO 3aPSKEHHOM SIIPE
AJIEKTPOHEUTPATILHOM SIIpE

HEUTPOHHOM COCTABJISAIONIEH YACTH siApa

13. Atom npezcTaBisieT coO0l €IMHYI0 KBAaHTOBO-MEXaHUUYECKYIO CUCTEMY,
COCTOSIIIYIO U3:

AIpa WMEIOLIEr0 HEUTPAIBHBIA 3apsA] W OTPULIATENBHO 3apsyKCHHOU
AIEKTPOHHON 000JI0UKHU

OTPULATENBHO  3apPSHKEHHOTO  siipa M MOJIOKUTEIBHO  3apsyKEHHOMN
HO3UTPOHHON 000JIOUKH

MOJIOXKUTENIBHO ~ 3apsSDKEHHOTO  s/jpa M OTPHULATENIBHO  3apsDKEHHOU
AIEKTPOHHOM 000I0UKH

OTPULIATEIBHO  3apsSOKEHHOTO  sfapa MW OTPHULATENIBHO  3apsyKEHHOMH
AIEKTPOHHON 000JI0UKHU

14. AToM ecTb OAJNEKTPOHEUTpandbHAsi MHKPOCHCTEMA, MOJYMHSIOMIASCS
3aKOHOM:

CTaTUCTUYECKUM

BEPOSATHOCTHO-CTATUCTUYECKUM

JMHAMUYECKUM

KBaHTOBBIM

15. SInpa aTOMOB XMMHUUYECKHUX JIEMEHTOB:

DIIEKTPOHENTPAJIbHbI

MMEIOT MOJIOKUTEIbHBIN 3apsiI

HMMEIOT OTPULIATETbHBIN 3apsi]l

3HaK 3apsja sapa 3aBUCUT OT MACChl aTOMa U @aTOMHOT'O pajuyca

16. 3apsan saep XUMUYECKUX 3JIEMEHTOB U3MEPSIETCS B EAUHUIAX 3apsiia:
ME30Ha

KBapka

MPOTOHA

HEUTPOHA
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17. cocTaB aTOMHBIX SA€P BXOMST:
HEUTPOHBI, TPAaBUTOHBI U (POTOHBI
MIPOTOHBI U HEUTPOHBI

MIPOTOHBI, A-YACTHULIBI U AJIEKTPOHBI
HEUTPOHBI U HEUTPUHO

18. [IpOTOHBI U HEUTPOHBI, BXOJSIIIHNE B COCTAB AaTOMHBIX SIAEP, COCTOAT U3:
HEUTPHUHO

ME30HOB

JIETITOHOB

KBAapKOB

19. Tpu kBapka, BXOJSIIMX B COCTAB MPOTOHA, CBA3aHBI MEXy COOOH MoseM:
(hOTOHHBIM

TPaBUTAIMOHHBIM

3JIEKTPOHHO-TIO3UTPOHHBIM

TJIFOOHHBIM

20. BzammormpeBpalieHUS B aTOMHBIX SJIpaX IIPOTOHOB M HEHTPOHOB
IIPOUCXOJIST MPU HEMOCPEICTBEHHOM yYaCTHH:

ME30HOB

$hoTOHOB

I'PaBUTOHOB

a-4aCTHI]

JIEKTPOHBI U 3JIEKTPOHHBbIE 000J10YKH

1. B arome XHUMHYECKOTO »JJIEMEHTa JJICKTPOHBI MpPEOBIBAIOT B
HSHEPreTUYECKOM COCTOSTHUU:

Pa3IMYHOM BO BCEM DJIEKTPOHHOM O0JIaKe

OJIMHAaKOBOM BO BCEM 3JIEKTPOHHOM 00JIaKe

OJIMHAKOBBIM TOJIBKO B MpeJiesiax JaHHOTO AJIEKTPOHHOTO YPOBHS
OJIMHAKOBOM TOJIBKO B MpeJiesiax JaHHOTO AJIEKTPOHHOTO MOAYPOBHS

2. B aroMe XMMHYECKOTO JJIEMEHTa JJICKTPOHBI HAXOMSIT Ha aTOMHOU
opOuTe (aTOMHBIX OpOUTAX):

OIHOMW U TOM K€ JJIsl BCEX DIJICKTPOHOB

Pa3IMYHOM ISl BCEX JJIEKTPOHOB

OJIHOM M TOM € JJISl 3JIEKTPOHOB JAHHOTO YPOBHS

OJIHOM M TOM € JJISl 3JIEKTPOHOB JAHHOT'O MTOLYPOBHS

3. Cuna 3JeKTpOCTaTUYECKOTO MPUTHKEHUS MEXKTY DJICKTPOHOM H SIAPOM
110 OTHONICHHIO K PACCTOSIHUIO MEXIY HUMU:

oOpaTHO MPOMOPITMOHATIbHAS

o0paTHO MPOMOPIIMOHANIEHA KBAIpaTy

PSAMO MPOTOPIIHOHATBHAS

PSAMO MPONOPIIHOHATBHA KyOy
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4. C yBenmu4eHHEM paanyca aTOMHOU OpOUTANIM SHEPTHsI SJICKTPOHA!

YMEHBIIAETCS

IPAKTUYECKU OCTAaeTCs 0€3 U3MEHEHUS

BO3pacTaer

pPOCT WJIM YMEHBIIECHHE 3aBHCIT OT MOJIOKeHHsI aToma B lleprnoandeckoii
CUCTEME

5. Cuna npuTsbKEHUS MEXKY JIEKTPOHOM U SIPOM B aTOMaX OTHOCHUTCS K
B3aUMOJICHCTBUIO:

CUJILHOMY

crnabomy

AIEKTPOMArHUTHOMY

I'PaBUTAIIMIOHHOMY

6. B aroMax XUMHYECKHUX 3JEMEHTOB, 4eM OoJiee NajJbHIO0 aTOMHYIO
opOuTallb 3aHUMAECT, TEM:

OOJIBITIC €T0 PHEPTHUS M MEHBIIIE CHIIA IPUTSHKCHUS K SIPY

MEHBIIIE €r0 YHEPTUS U OOJIBIIE CHIIA IPUTSKEHUS K AJIPY

MEHBIIIE €r0 YHEPTUS U MEHBIIIE CUJIa MPUTSHKEHUS K SIPY

OOJIBITIE €T0 HEPTHS U O0IBIINE CHJIAa IPUTSHKCHUS K SAPY

7. Ha nmaHHOM 3HEpPreTHYECKOM ypoBHE O-OpOHTallb MOXET COJCpPXKAaTh
MaKCUMAaJIbHOE YUCJIO JIEKTPOHOB, PABHOE:

14

10

6

18

8. Ilo BoceMb DJIEKTPOHOB Ha BHEIIHEM — TPEThEM DHEPrETHUECKOM
YPOBHE HAXOAUTCS Y KaKIOW U3 YaCTHII:

S* u Ar

Na* u Ar

F u Ne

Mg* u S

9. Ywucno 371eKTPOHOB B aTOME HEOHA PABHO YHCITY DJIEKTPOHOB B MOHAX:
N*, Na
2 -
N™ Na
_3 +
N™, Na
-2
N*, O

10. Yucno BHEIIHUX 3JIEKTPOHOB U YHCEJ IHEPTETUUECKUX YPOBHEHN y aToMa
CeJieHa, COOTBETCTBEHHO, PABHBI:

4n6

4u7

3ub

Tu’l
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11. U3 opOutaneiids, 3d, 4s u 4p paHbIle 3aMOTHIIOTCS:

3d u 4s
3dudp
4su 4p
4su 3d

12. DneKkTpoHHYI0 KOH(UTYpaIMI0O HHEPTHOTO T'a3a UMEET:
Fe3+

Ccl

Cu2+

COz*

13. DiexrponHas koHburypamms 15°25°2p°3s?3p® cooTBeTCTBYET KATHOHY:
Li*

K+

Cs"

Na'

14. DnexTponnas koHburypamms 15°25°2p°3s°3p®:
Be™, C
C™ Be
0™, Li
B, Be

15. DmektponHas  koupurypammst — 15°25°2p°3s°3p°  omHOBpeMeHHO
COOTBETCTBYET YacCTHIIAM:

Cl°, Ar, K"

Cl, K*, Ar

Na*, % Cl

S? CI, K

16. Atom HamboJiee AaKTUBHOTO  MeETalla HMMEET  DJIECKTPOHHYIO
KOH(UTypaluio:

1s°2s°2p*

15°25°2p°3s°

(1)1s°25°2p°3s°3p°4s’

15%252p°3s%3p*

17. Atom Hambojee aKTUBHOTO HEMETaJla HMMEET OJICKTPOHHYIO
KOH(UTypaIuo:

15°25%2p°3s%3p?

15%252p°3s%3p*

15%252p°35%3p°3d'%4s?

15°25%2p®3s°3p°
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18. Xumuueckuil sneMeHT, (Gopmyia BBICHIETO OKcuaa KoToporo 3,07,
MIMeEET DJIEKTPOHHYIO (POPMYIIY:

1s°25°2p°3s!

15°25%2p®3s%3p°4s!

15°25°2p®3s%3p°

15°25%2p*3s°3p°

19. Ins snexTpoHa HapyKHOTO 3JEKTPOHHOTO CJIOS aTOMa XMMHYECKOTO
9JIEMEHTa KBaHTOBBIC umcia (N, |, MmMs) cooTBeTCTBEHHO MMEIOT 3HaUeHus 3, 1,
1, +1/2. ATOoM 3TOTO 3JIEMEHTa UMEET CIEAYIONIYIO AIEKTPOHHYIO (popmyiry:

15%25%2p°3s*

15%2s%2p'3s'3p*

15%25%2p°3s%3p*

15%25%2p?3s%3p*

20. aToMa XMUMHUYECKOTO D3JIEMEHTa, HMMEIOUIETO JJIEKTPOHHYIO (POopMYyITy
15°25°2p*, kBaHTOBBIC UHCIa (N, |, MEMS) LIS MSTOTO YIEKTPOHA HAPYIKHOTO CIIOS
UMEIOT COOTBETCTBEHHO CJICYIONINE 3HAYCHUS:

2,1,-1,+1/2

2,0,0,-1/2

1,0,0,-1/2
2,0,0,+1/2

4.2. TunoBble BOIIPOCHI, BBIHOCMMBIC HA 9K3aMCH

1. OcHOBHBIE MOHSTHS U 3aKOHBI XUMUH.

2. Knaccudukarus HEOPraHWYECKHX COSAWMHEHUH (OKCHABI, KHCIIOTHI,
OCHOBAHUS, COJIM).

3. Homenkmnatypa, CBONCTBa, OJIyYeHHE HEOPTAHUUECKUX COCAMHEHUI.

4. CtpoeHue aTomMa, aTOMHBIE OpOUTAIN, KBAHTOBBIE YHCIIA.

5. Ilpasuno KneukoBckoro, 3akon ['yHna, 3ampet [laymnu.

6. Ilepumonnueckuii 3akoH u Ilepuomuueckas cucrema snementoB J[.U.
Menneneesa.

7. CBsi3b MeXIy TOJIOKEHUEM diieMeHTa B [lepruoanueckoii cuctemMe ¢ ero
CBOVCTBAMU U CTPOCHUEM ATOMA.

8. Oco0eHHOCTH AJIEKTPOHHOT'O CTPOSHHUSI aTOMOB.

9. OCHOBHBIE  THUIIBI XUMHUYECKOM CBS3W  (MOHHAsl, KOBaJICHTHas,
BOJIOpOJIHAs, MeTajuinueckas, Ban-nep-BaaabcoBbl CUIIb).

10.3aBUCUMOCTH CBOMCTB BEIIECTB OT THUIIa XUMHUUYECKOM CBS3H.

11.KoMIuiekCHBIE COETNUHEHUS.

12.0cHoBHbIe TONIOKeHUs1 Teopuu Bepuepa. Kiaccudukaius, cocras,
HOMEHKJIaTypa.

13.3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX TIPOIIECCOB.

14 ITepBblii 3aKOH TEpMOAMHAMUKHU. DHTANIBNMS. 3aKoH ['ecca.
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15.Btopoii 3akoH TepMoauHaMmuku. [lonstTue 00 »HTpomuu. DHeprus
['n60ca.

16. Xumuyeckass KHHETHKA. 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT Pa3TUUYHBIX
(haxkTopOB.

17.3akoH neicTByronmx Mmacc. KoHcTanTa CKOpOCTH peakiiiu.

18.KaTanuTtuueckue peakiuu. Mexanusm JIeMCcTBUS KaTalu3aTopoB.

19. Ucnonp3oBaHKe KaTajin3a B IPOMBIIIEHHOCTH.

20.Xumnueckoe paBHoBecue. KoHcranTta paBHOBecHsI.

21.®akTophl, BAUSIONNE HA CMEIICHUE XUMHIECKOTO PABHOBECHSI.

22 Ilpunnun Jlelllaremnse.

23.PactBOophl. MexaHU3M Mporiecca paCTBOPSHHUSI.

24.CriocoObl  BBIpOKEHHS ~ COCTaBa  pacTBOpoB  (MaccoBas  JOJsA
PacCTBOPEHHOTO BEIIECTBA, MOJISIpHAS KOHIIEHTpAIMs, MOJBSUIBHOCTh W THUTP
BEIIIECTBA B PACTBOPE).

25.3axonbl Payns, Bant-T'odda.

26.0cMocC | ero 3HaYCHHUE B IIPUPOJIE.

27.O0eKTPOJIUTBI U HEIJIEKTPOJUTHL..  Teopusi  dIEKTPOIUTUYECKON
nuccoruanuu C.Appenunyca. CTeneHb IUCCOIUalINH.

28.MonHoe npousBeieHrne BOAbl. BogopoaHbIii moKas3aTels.

29.I'maponus comeit B pacTBope.

30.Tunst ruaponu3a. CTEeHb U KOHCTAHTA THAPOJIA3A.

31.21eKTPOXUMHUYECKHE TIPOIIECCHI.

32.0KHUCIIATETFHO-BOCCTAHOBUTEIILHBIE PEAKITHH.

33.3aBUCUMOCTh OKHCIIUTEIHLHO-BOCCTAHOBUTEILHBIX CBOWCTB BEIIECTB OT
CTETICHU OKHUCJICHHS aTOMOB U WX MOJI0KEHHUS B IIEPUOTNICCKON TaOIHIIC.

34.2nekTposn3 pacTBOPOB M pactuiaBoB. 3akoHbl Dapanes. [Ipumenenue
AIIEKTPOJIN3A.

35.XuMuuecKkas ¥ dJIEKTPOXUMHUYECKasi KOPPO3HUs METAJIJIOB.

36.Cr1oco0bI 3aIUTHl OT KOPPO3HUH.

37. Teopuss xumumyeckoro crpoenuss A.M. byrtnepoBa. Knaccudukarus
OopraHu4eckux coequHeHui. OCHOBBI HOMEHKIIATYPhl OPTraHUYECKUX COSTUHEHUH.
N3oMmepus u ee BUIBI.

38.I1pupoaHbIe HCTOYHHUKH YTIIEBOJAOPOIOB.

39. Xumuuecknii cocTaB HeQTH U CIIOCOOBI ee epepaboTku. Tepmudeckuit u
KaTaJIMTUYCCKUNA KpeKUHT. OKTaHOBOE YuCiIo OeH3uHA. PudopmuHr.

40.YT1eBoopoasl (aaKaHbl, alKEHBI, aJIKaJWCHBI, aJKUHBI, ITUKIOATKAHBI,
apeHbl), WX CTPOEHHE, TOMOJIOTMYECKHE pSabl, HOMEHKIATypa, IOJy4YeHue,
PUMEHEHUE U XUMHUCCKHE CBOMCTRA.

41 Kucnopogocoaepkaiiyue OopraHu4ecKue COeAMHEHMs (CTIUPTHI, (PEHOJIbI,
abJICTU/IBI, KETOHBI, KapOOHOBBIE KHCIOTBI), WX CTPOCHUE, HOMEHKJATypa,
MOJIy4eHHUE, MPUMEHECHUE U XUMHUYECKHUE CBOMCTBA.

42.CroxHbIe 3(QUPBI, UX CTPOCHUE U IPUMECHEHHE.

43.Kupsi. Ombinenue. ['uaponus xupos. OOMEH JTUMHUIOB.

44 YrneBonpl, ux kiaccuduramus u 3HadyeHue. CTpoeHHE MOJIEKYJIbI
TJIIOKO3bI ¥ PpyKTO3blL. [Tommcaxapumpl. OOMEH yriieBOI0B.
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45.A30Tcoaepxkaiiue coeauHeHus. AmuHbl. M30Mepus, HOMEHKIATypa,
MOJIy4eHHUEe, IPUMEHEHUE U XUMUYECKHUE CBOMCTBA. AMUHOKHUCIIOTHI.

46.buonornyeckoe  3HaueHue OenkoB. Jlenarypauus. ['maparaimms.
PacnipocTpanenue 6ei1KoB B IPUPOJIE.

47.DepmeHThl. MexaHu3M JeUCcTBUS (PEPMEHTOB.

48.KoJutonaHple CUCTEMBI.

49.0c00eHHOCTH KOJUTOUTHBIX PACTBOPOB U UX POJIb B MPUPOJIEC U TEXHUKE.

50.Knaccuduxarus 1UCrepCHBIX CUCTEM.

51.CBs13b MEXly TUCIIEPCHOCTBIO U TE€TEPOT€HHOCTHIO.

52.IloBepxHOCTHBIC sIBJICHHS (aacopOuus, aare3usi, CMaduBaHUE, CBOMCTBA
[TAB). YpaBuenue JIsHurmropa.

53.Ilomumeprl. OpraHuveckie W HEOPraHUYECKHE BBICOKOMOJICKYIISIPHBIC
COEMHEHMSI, UX CTPOCHUE, KiIaccu(uKaIius.

54.CBoiicTBa MOJIMMEPOB U UX POJIb B IPUPOJIE U TEXHUKE.
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1. O0mue MOJI0KEHUSA

Heab AMCUUIIMHBI:
- (QopMmupoBaHHME Yy BBITYCKHHKA JHAJICKTUKO-MaTEPUATUCTUYECKOTO
MHPOBO33PEHUS M PA3BUTHUS XUMUUECKOTO MBIIIJICHUS;
- W3y4YCHHE CBOMCTB TEXHUUYECKUX MATEPHUATIOB M MPUMEHECHUE ITUX 3HAHUI
MIpY U3YYEHUM CHEUHMATBHBIX AUCHUIUIMH W B JaJIbHEUINIEH MPOU3BOACTBEHHOM
JICITEIHLHOCTH.

3amauyu TUCUMILIHHBI:

- OCBOCHHE CTyJeHTaMHU 0a30BBIX 3HAHUU TIO CIACAYIOIMIMM pa3zieiiaM OOIIeH
XAMUU: JIEKTPOHHOE CTPOCHUE aTOMOB M MOJIEKYJI; OCHOBBI TEOPUUA XUMHUYECKON
CBSI3U; OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMUYECKUX MTPOLECCOB; METOIbI
ONMMCAHUS XUMHUYECKUX PABHOBECHMH B pacTBOpax »dJEKTPOJMUTOB; OOIIHE
3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB 3JIEMEHTOB [lepnoanyeckoi CUCTEMBI U UX
Ba)KHCHUIIIMX COCOUHCHUM;

- TIOJIy4YE€HHUE CTYJICHTAaMU YMEHUN U HABBIKOB IPOBEACHUS UCCIICIOBAHUN B
00JIaCTH XMMUH, aHAJIM3a CBOMCTB XUMUYECKUX COCAMHEHUH, U MPUMEHEHHE ITUX
3HaHWUM B CBOEH MpodecCHoHaNbHON NeATEIbHOCTH.

2. Yka3aHus 10 NPOBeJAEHNI0 NMPAKTUYECKUX 3aHATHI
IpakTnueckoe 3ansTue 1.

BI/II[ IPAKTHYCCKOTO 3aHATUS . CMEULAHHAA qbopma npakmu4ecKkoco 3aHAmu-lL.
Tema n COACPIKAHUC ITPAKTHUIYCCKOT'O 3aHATHA: OcHOBHblEe NOHAMUSL U 3AKOHbL XUMUU.

1. Ponme 1 MecTO XMMHU B CUCTEME €CTECTBEHHBIX HayK. CBsI3b HAyKHu C
npobiieMaMu OKPY KaroIel CpeIbl.
2. [ToHATHS: XUMUYECKHM 3JIEMEHT, aTOM, MOJIEKYJIA, IIPOCTOE U CIOXKHOE

BEIIECTBO. SBIIEHUE aJTIOTPOIUHU.

3aKOHBI: KPATHBIX OTHOIICHHH, TOCTOSTHCTBA COCTaBa, O0BEMHBIX OTHOIICHUH,
ABOrajipo, COXpaHEHHUsI MacChl U SHEPTUH.

[Ipo1oKUTENEHOCTD 3aHATUS— 4 4.

IIpakTH4yeckoe 3anusiTUe 2.
By npakTH4yecKoro 3aHITHS . CMEeUaHHas hopma npakmuyecko2o 3aHsamusl.
Tema u comeprkaHue MPAKTHIECKOTO 3aHSATH.
Mooenu cmpoenusi amoma. Mopenu crpoenust atoma: Tomcona, Pesepdopaa, bopa u
COBpPEMCHHAs KBAaHTOBAsI MOJIEITb.
Keanmoevie uucna, npumenenne npasun: ['yapa, Ilaymu, KieukoBckoro mnpu
HAIMCAaHUU AJIEKTPOHHON KOH(UTYpallUK aToMa.
Ilepuoouuecxkuu 3axkon u Ilepuoouueckas cucmema s31emenmos J[.H.Menoeneesa:
ctpykrypa  llepuogmdeckoil  CHCTEMBI  DJIEMEHTOB:  MEPUOJBI,  TPYIIIHI,
cemericTBa.OmnpesieieHne 3aps0B  DJIEMEHTOB, PACIPEACIICHUE JJIEKTPOHOB TIO
000JI0YKaM U TO000JI0UKaM, 3aIT0OTHEHIE KBAHTOBBIX SUCEK.
Pemenue 3ama4 Ha MOCTPOCHUE ICKTPOHHBIX KOH(PUTYpAITUii aTOMOB.
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[Ipo10KUTENBHOCTD 3aHATHS— 44.

IIpakTHueckoe 3ansiTue 3.
Bun npakTuueckoro 3aHATHS: CMewanHas popma npaKmuyecko20 3aHsamusl.
Tema u cozepkaHue MPAaKTUYECKOTO 3aHATUSA: 1unsvt XuMu4eckou céA3u:
- MOHHAsI, KOBAJICHTHAs IOJISIPHASI M HENOJISIPHAs, BOJOPOAHAs, MeTaJulndecKas. Ban-
nep-BaanbcoBsl CUITHI;
- CUIMa- U T[H-CBA3M, HUX OOpa3oBaHME TMpU MEPEKPbIBAHUU OpOUTANIEH.
['uOpuanzanusa aToMHbIX opOuTaneil. OnpeneneHue Tuna XuMHUIECKOU CBSI3U.
Cmpoenue Komniekchvix coeounenuu. Teopusi Bepuepa: UEHTPAJIBHBI aTOM,
JIMTaHIbl, KOMIUIEKCHBIN HOH, BHYTPEHHsIS cpepa, KOOPAUHALMOHHOE YUCTIO.
Teopus BepHepa. HazBaHns KOMIUIEKCHBIX COECIMHEHUMM. J[EHTAaHTHOCTBIMTAHIOB.
Jucconuarys KOMIUIEKCHBIX COEAMHEHUI

[TpoaomKUTENbHOCTD 3aHATUSI— 44.

IIpakTuyeckoe 3ansiTue 4.
By nmpakTHyeckoro 3aHITHS . CMeUanHHas hopma npakmuyecko2o 3aHsmusl.
Tewma u comgepkaHue NPaKTUUECKOTO 3aHITHUS:
OcHo8Hble NOHAMUSL XUMUYECKOU mepMoouHamuku. 1 u 2 nawana mepmoouHamuKu.

1. [TonsaTus: TemaoTa U paboTa; SHTAIBIHSA U YHTPOIIHS.

2. CranmapTHBIE COCTOSIHHUSI BEIIECTB. OHTANbIMS 0Opa3oBaHUA W
CrOpaHus BEIIECTB. TepPMOXUMUYECKUE YPABHEHUS.

OCHOBBI XMMHYECKOW TEPMOJAMHAMHUKH. Pemienwe 3amad Ha oOmnpenesreHue
CTAHJAPTHON DSHTAJIBINHUM 10 3HAYEHUSM OHHTAJBIMKU CropaHuss U 0Opa3oBaHUS
BEIIICCTB.

[TpoaomKUTENbHOCTD 3aHATHUS— 4 4.

IIpakTHyeckoe 3ansiTue 5.
Bun npakTuueckoro 3aHATHS: CMewanHas popma npaKmuyecko2o 3aHsamusl.
Tema u coepkaHue MPaKTUIECKOro 3aHATUA: OCHOBbI XUMUUECKOU KUHEMUKU.
1. KoHCTaHTa XMMHYECKOTO PaBHOBECHS.
2. OmnpeneneHue HaPaBJICHUs MPOTEKAHUS PEAKIIUH.
OCHOBBI KHHETUKHA XUMUYECKUX TpoLeccoB. Pemenue 3anay.
OcHOBbl XUMUYeCKOU KUHEMUKU.
1. CKOpOCTh XMMHUYECKOUN PEAKIIUH.
2. ITpunnun Jlelllarense.
Kunernka xumudeckux npoueccon. OnpenerneHne CKOpOCTH NIPOTEKAHUS POLECCOB.
[Ipo10KUTENBHOCTD 3aHATHSI— 44.

IIpakTH4yeckoe 3ausitue 6.
By npakTHuecKoro 3aHATHUS: CMeUWanHas popma npaKmuyecko2o 3aHsAmusl.
Tema u conepkaHMe NPAKTUYECKOIO 3aHATUS:Pacmeopvi. Onekmpoaumvl u He

INEKMPONUMDBL.
1. PactBOp, pacTBOPUMOCTH, PACTBOPEHHOE BEIIECTBO.
2. XUMHUYECKOE PaBHOBECHE B PACTBOPAX.
3. Ocmoc. 3akon Baat-T'odpda 06 ocMoTHUECKOM JTaBIICHUU.
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XHUMHUYECKUE PABHOBECHS B PACTBOPAX 3JIEKTPOIUTOB. [loHsATHE OCMOCa.
[IponomKUTENEHOCTD 3aHATHSA— 4 4.,

IIpakTHyeckoe 3ansiTue /.
By mpakTUyeckoro 3aHATHS . cMeulanHas hopma npakmuieckozo 3aHamusl.
Tema wu coaepkaHWE€ MPAKTUUYECKOTO 3aHATUA:Teopus  21eKmMpoaUmuyecKou
ouccoyuayuu Appenuyca.
1. Teopus 3AEKTPOIUTUUECKON TUCCOLUALNU.
2. I'mpponus comen.
3. IlpousBenenue pactBopuMocTtH. MoHHOE mpousBeneHue BOIbL. BomopoaHbii
MIOKa3aTellb.
CocraBiieHuEe ypaBHEHUN TUCCOLUALINH, THIPOJIN3A COJICH.
[TpoaomKUTENbHOCTD 3aHATHUS— 4 4.

IIpakTHyeckoe 3ansiTtue 8.
Bun nmpakTrueckoro 3aHATHS . cMeulanHas hopma npakmuiecko2o 3aHamus.
TeMa u copepkaHue MPAKTUUECKOTO 3aHATUS: OKUCIUMENbHO-80CCMAHOBUMENIbHBIE
peaxryuu.
- DJIEKTPOHHAs TEOPUS OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIIMIA.
- YpaBHUBaHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN.
Inexkmpoaus. Kopposus memannos.
1. DnekTposn3 pacTBOPOB U PACILIABOB JIEKTPOJIUTOB.
2. Ilpumenenune 2aeKTpoaun3a.
3. Koppo3ust MeTaioB v ciocoObl 3allUTHI OT HEE.
[TpoaomKUTEeNbHOCTD 3aHATUSI— 4 4.

3. Yka3aHus no npoBeIeHNI0 J1a00PaTOPHOT0 MPAKTHKYMA

JlabopaTopHBIil TpaKTUKYM 00€CTieueH CpeICTBAMU U3MEPEHUN U IPUOOpamu,
7a060paTOPHOI MOCYAON U PEaKTUBAMH, HEOOXOAUMBIMH JIJIs1 y4€OHOTO MpoIiecca.

[lepen mpoBeneHUEM J1a0OPATOPHBIX 3aHATHH CTYACHTHI JOJIKHBI OCBOUTH
TpeOyeMbIil TECOPETUUYECKUN MaTepuand W MPOIEAYPhl BBITIOJIHEHUS J1a0OPATOPHBIX
paboT MO mMpeaBAPUTEIBHO TOJYYCHHBIM Y4eOHBIM MarepuanaMm. [loBBICHTH
3 PEeKTUBHOCT, MPOBEJACHUSI JIAOOPATOPHBIX 3aHSITUH BO3MOXHO 32 CYET
WCITOJIB30BaHUsI WH(POPMAIIMOHHBIX TEXHOJOTUH MYJIbTUMEIUHHBIX CpPEJCTB, Kak
JOTIOJTHUTEIFHOTO HWHCTPYMEHTApHs Ja00paTOPHOTO TPAKTUKYMa, PACIIHPSIONINX
JMaTia30H UCCIICIOBAHUS U aHaIn3a (PU3NICCKUX U XUMHUCCKUX 3aKOHOMEPHOCTEH.

B kauecTBe Takoro mporpaMMHOTO CpeACTBa B JaOOpaTOpHBIX paboTax IO
XUMHUH UCTIOJIB3YETCS] KOMIIBIOTEPHBIHN JTA00PAaTOPHBIN MPAKTHKYM.

JlaGopaTtopnass padora Ne 1. (2 wyac.) M3yueHue CTPOCHHS KOMILICKCHBIX
COEIMHECHUM.

JlaGopaTopnas padora Ne 2.(2 yac.) M3yuenue BIMsSHUSA TEMIIEPaTyphl HA CKOPOCTh
XAMHUYECKOU pEaKIIUu.
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JlaGopaTopuas padora Ne 3.(2 yac.) U3yuyenne runponmsa coneit. [IpousBeneHue
PacTBOPUMOCTH.
JlaGopaTopnasi padora Ne 4.(2 gac.) M3yuenue snekrpoiusa. Kopposus Merasios.

JlaGopaTtopnass pa6ora Ne 5.(2 uwac.) l3yueHWe KOJUIOWJHBIX M JUCHCPCHBIX

CHCTCM.

JlaGopaTtopnass padora Ne 6.(2gac.) I[loBepxHOCTHBIC sBICHHSA. AJCOpOIHs,
copOuusi, abcopOIus.
JlaGopaTopnasi padora Ne 7. (2uac.) [IpeaenbHbie yTiaeBOIOPOIHI.

JlaGopaTopnas padora Ne 8. (2uac.) HenpeenbHbIe yriieBOIOPOIBI.

4. YKa3zaHus 1no MPOBECACHUTIO CaMOCTOSITEJILHOM paﬁoTLI CTYACHTOB

No HaumenoBanue
i 6110Ka (pazaena) Buger CPC
JVCHUATUIAHBI

1. | OcHOBHBIE 1. IToagroToBKa K MNPAKTUYECKUM 3aHATUSAM 10
3aKOHbI XUMUHU. MaTepualiaM JICKIIUNA U y4eOHOM JIUTepaTyphl.
Crpoenue 2. BeImosTHeHHEe MMPaKTUYECKUX 3aTaHuN
aToMma. 3. CamMocTosTenpbHOE H3yUYeHUE HEKOTOPBIX BOIIPOCOB

nucuumuinabl - (KBaHTOBO-MeXaHWYecKasi MOJIECIb
CTpOEHHsI aTOMOB. PacyueThl mNO0 XHMHUYECKUM
(dbopMyaM U ypaBHEHHUSIM).

2. |Ilepuomuueckuii | 1. IloaroroBka K NPAKTUYECKUM 3aHATHSAM  TI0
3akoH J[.1. MaTepHuaiaM JIEKINK U y9eOHOM JTUTepaTyphl.
Menpeineena. 2. BrInogHeHne MpakTHYSCKUX 3a1aHui
XuMH4uecKas 3. CamocTosITeIbHOE M3yUYE€HHE HEKOTOPBIX BOIPOCOB
CBSI3b. nucuuruinabl (['mbpuan3anus aTOMHBIX OpOUTAICH.
KommunekcHsie YceToiunBOCTh  TMOPUIMZHPOBAHHBIX  COCTOSTHUI
COEMHEHMUSI. pa3IUYHBIX aTOMOB. [IpoctpancTBeHHOE

pacnoioKeHue aTOMOB B MOJIEKYJIaX.
MexXMONEKyJIApHbIE  B3aUMOJCUCTBUS UM HX
IpUpoJIa).

3 | 3akoHOMEpHO- 1. IloaroroBka K MPaKTUYECKUM 3aHATUSAM TIO
CTH MPOTEKAHUs | MaTepHayiaM JISKINK U y9eOHOH JTUTepaTyphl.
XUMHUYECKUX 2. BrlInogHeHne MpaKTHISCKHUX 3adaHui
ITPOLIECCOB. 3. CamocrosiTenbHOE W3y4YECHUE HEKOTOPBIX

BonpocoB auctuiuinabl ([loHsiTe 00 »HTpONMK Kak
Mepe pPa3ymopsiAOYEHHOCTH CHUCTEMBI. JHEprus
I'mbbca  kak  KpuTepuil  CaMOMIPOU3BOJHLHOTO
MpPOTEKaHUsI Mpolecca U TEPMOJUHAMUYECKOU
YCTOMYMBOCTH XUMHUYECKUX COCTUHCHUM.).

4 | PacTBOpBL. 1. IloaroroBka K MPaKkTUYECKUM 3aHATUSAM IO
['moponns MaTepHraiaM JIEKIINK U y4eOHON JTUTepaTyphl.
COJIEH. 2. BpInogHeHHne MpakKTHISCKUX 3adaHui
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DJIEKTPOXUMHU-
YyecKue

nponeccel. OBP.

3.

CamMoCTOsTEIbHOE HN3Yy4YCHHUC HCKOTOPBIX

BOIpocoB auctuiuinHbl (3akoH Bant — ['odda o0
OCMOTHYECKOM JaBJIeHuU. Poiib ocMoca B mpupoJe).

5 | Kommongueie 1. llonrotoBka K NPAKTUYECKUM 3aHATUSIM  TIO
CUCTEMBI. Marepuaiam JIEKIUI 1 y4eOHON JTUTepaTyphl.
Opranuyeckue 2. BeImosiHeHHe MTPaKTUYECKUX 3aTaHuN
COCIUHCHUS. 3. CamocTosTEIPHOE M3YyUYCHHE HEKOTOPBIX BOIPOCOB
[Tonmumepsi. mucuumuinabl - (Knaccudukaruss  opraHuyecKux
buoxummnueckue BEIIECTB:  AIMKJIMYECKUE, KapOOIMKIMYECKHE,
MIPOLIECCHI. reTepolUKInYecKkue coenuHenus. Homenknarypa,

uzoMepusi. CrnocoObl MOJTYYEHUsT OPraHHUYECKUX
COCJIMHECHUH pa3HBIX KJIACCOB).

5. Yka3zaHus 1o npoBeieHHI0 KOHTPOJIbHBIX Pa0d0T A/ 00yYAIOLIMXCH
04HO hopMbI

5.1. TpeGoBaHus K CTPYKTYpe

Kaxnomy cTyneHTy npH NMOCTYIUIEHUU NpUcBauBaeTca yuyeOHblil mudp. O
yKa3aH B 3a4€THOM KHWXKKE U CTyJE€HUYeCKOM Ouiere. BapuaHT ompenensercs
3HaYEHUSIMM M U N, KOTOpble BBIOMPAIOTCS C YYETOM JBYX MOCIE€IHUX LUpp
yueOHoro mmudpa. Homepa 3amay, BXOASIIMX B BapUaHT, ONPEAEIAIOTCA
IIPENoAaBaTeIIEM.

5.2. Tpe6oBaHus K cOAepP:KaHUIO (OCHOBHOM 4acTH)

Kaxnas xoHTponpHass paboTa COACPKUT OMNPEICICHHOE KOJIMYECTBO
npuMepoB W 3adad. [lpu BBIMOJHEHUM WX HEOOXOIUMO MPUICPKUBATHCS
CJIEIYIOLIUX MPaBUIL:

1. KoHTponbHyto paboTy Ha/l0 BHITIOJIHUTH B OTACIBLHON TETpaau, OCTaBJISISA
nojist JyIsi 3aMeuaHuil mpernojaaBatresisi. B koHile paboThl HYKHO OCTaBUTH 3-4
YUCTBIX CTPAHUIIbI, KOTOpPHIE, BO3MOXHO, IIOHAI00SATCA ISl HUCHpPABICHUS
pELIEHUN.

2. B 3aronoBke pa®OThl NOKHBI OBITH Pa30OPUYMBO HAMUCAHBI: (haMUITHS,
UM U OTYECTBO, Yy4eOHBbIN mMQpp, HOMEP KOHTPOJIHHOW paboThl (ee dacTu),
HA3BaHUE JUCIMIUIMHBI. 3arojIOBOK HAJ0 MOMECTUTh Ha OOJIOKKY TeTpaau. 37ech
K€ yKa3aTh JIaTy BBIMOJIHEHUS KOHTPOJIBHOM pabOTHI.

3. Pemienne 3amau Hamo pacrosiaratb B TOPSJIKE HOMEPOB, YKa3aHHBIX B
3aJIaHUU, COXPaHAsI HOMEP 3aJ]a4 CBOET0 BapUaHTA.

4. Ilepen pelleHHMEM KaxKJIOW 3aJaud HAA0 TMOJHOCTBIO BBINKHCATh €€
yCJIOBHUE, 3aMEHUB, TJ€ HAJ0, OOIIME JaHHBIE KOHTPOJBbHBIMHU U3 CBOETO BapHaHTA.

5. Pemenus 3amga4 uznaraiite akKypaTHO, OOBSCHSSI OCHOBHBIC JEHCTBUS,

BBITIUCHIBASI HY)KHBIE (POPMYJIBI, Jiesiast HEOOXOAMMBIE YEPTEKHU.

6. Ilocne mostydeHus MpopeLeH3UPOBAHHOM PabOTHl UCIPABLTE BCE OIMIMOKHU
Y HEJI0YEThI, BIUCAB UCIIPABJICHUS Ha OCTABJICHHBIX YUCTHIX CTPAHUIIAX.
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Pabora 3acunThIBaeTCs, €CiaM OHA MPH MPOBEPKE (WU MOCIE yCTPaHEHHS
HEJIOYETOB) TMpErnoJiaBaTesieM MOJy4aeT TMOJOKUTEIbHYI0 OLEHKY (3a4er).
CryzneHTbl, HE TOJYYMBIIME 3a4eTa MO KOHTPOJILHOW paboTe, K JK3aMEeHY He
JIOMYCKAIOTCSA. 3a4eTHbIE KOHTPOJIbHBIE PAa0O0ThI 0053aTENbHO MPEAbIBISIOTCS Ha
HK3aMEHe.

5.3. TpedoBanusi k ohopmIeHHIO
O0béM  KoHTpoJbHOM pabotel — 4...10 cTpanunr d¢opmara A 4,
Hame4yaTaHHOT0O ¢ OfHOM  cTopoHbl Tekcta (1,5 wuHTepBan, wmpUPT
TimesNewRoman 14, kpachas ctpoka 1,25).

6. IlepeyeHb OCHOBHOM M JONOJHUTEILHON YUeOHOM JIMTEPATYPHI

OcHoBHas JauTEparypa:
1. Axwmetos, H. C. O0mas u Heopranuueckas xumus : yueonuk / H. C.
AxwmertoB. — 11-e u3z., crep. — Cankrt-IletepOypr : Jlanb, 2020. — 744 ¢. —
ISBN 978-5-8114-4698-8. — Texkcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/130476
(mata obpamenus: 01.10.2020). — Pexxum goctyna: 1jis aBTOpH3.
ITOJIb30BATEIIEH.
2.  Epoxwuna, H. W. Hukn nexnuit mo XumMuu : yaeOHO-METOINIECKOE TOCOOHe
/ H. U. Epoxuna. — Koponés : MI'OTVY, 2019. — 115 ¢. — ISBN 978-5-00140-
391-3. — Tekcr : anmeKTpoHHbIH // JIaHb : 2IEeKTPOHHO-OMOINOTEYHAs! CHCTEMA.
— URL: https://e.lanbook.com/book/140937
(mara obpamenusi: 01.10.2020). — Pexxum noctyma: 1jst aBTOpU3. MOJIb30BaTeNen
3. O6mas xumus. Teopus u 3agaun : yuebnoe nocooue / H. B. Koposun, H. B.
Kynemos, O. H. 'onuapyk [u ap.] ; nox penakuueit H. B. KopoBuna, H. B.
Kynemosa. — 4-e u3n., crep. — Cankr-IletepOypr : Jlans, 2020. — 492 ¢. —
ISBN 978-5-8114-5813-4. — Texcr : anekTpoHHbIH // JIaHb : 9EKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/145839
(mata oopamenus: 01.10.2020). — Pexxum goctyma: ajis aBTopu3.
ITOJIb30BATENIEH.

JlonmosiHUTEILHAS JIUTEpaTypa:
1. Anamutudeckas XuMHs. MeTOIbI HICHTU(DUKAIINN U OTIPEICTICHUS BEIIECTB:
yueOHuK a1 By30B / M. U. bynaros, A. A. I'anees, A. W. JIpoObliies [u 1p.] ;
nox pepakuueit JI. H. MockBuna. — 2-e usf., crep. — Cankr-IletepOypr : Jlanb,
2020. — 584 c¢. — ISBN 978-5-8114-5931-5. — TekcT : anmekTpoHHbIH // JIaHb :
AIEKTPOHHO-OMOmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/146616
(mata oopamenus: 01.10.2020). — Pesxxum poctyna: ajis aBTOPH3.
IIOJIb30BATENEH.
2.  T'enpdpman, M. U. Konnonanas xumus : yueonuk / M. . I'enspman, O. B.
Kogranesuu, B. I1. FOctpaToB. — 7-¢ u3n., crep. — Cankrt-IletepOypr : Jlanp,
2020. — 336 c. — ISBN 978-5-8114-5699-4. — TekcT : anexTpoHHbIN // JlaHs :
AIEKTPOHHO-OMOIMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/145851
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(mata obopamenus: 01.10.2020). — Pexum noctymna: A aBTOpU3.
I10JIb30BATEIICH.
3. Marnos, B. A. Komnougnas xumus. [ToBepXHOCTHBIC SIBICHUS U
auctepcHbie cucTembl. ClI0Baph-CIPaBOYHHUK : yaeOHoe mocodue / B. A. Maiios,
B. H. HaymoB. — Cankr-IletepOypr : Jlanb, 2020. — 180 c. — ISBN 978-5-
8114-4075-7. — TekcT : 3neKTpOoHHBIH // JIaHb : 3JIeKTPOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/133889
(mata oopamenus: 01.10.2020). — Pexxum mocTyma: 11 aBTOPHU3.
IIOJIb30BATENEN.

PexoMeHayemas qurepartypa:

1. bareipmmn, H. H. Xumudeckast kunetrka. Pemenue oOpaTHbIX 3a1ad :
yaeOnoe nocobue / H. H. bateipmun, X. O. Xapaammuau, H. M. Hypymmuaa, —
2-e u3 M., ucnp u jom. — Cankr-IlerepOypr : Jlans, 2020. — 176 c. — ISBN 978-
5-8114-4432-8. — TekcT : 2neKTpOoHHBIN // JIaHb : 2IeKTpOHHO-OUOIMOTeYHAs
cuctema. — URL: https://e.lanbook.com/book/145847

(mata oopamenus: 01.10.2020). — Pexxum noctyna: it aBTOPH3.

II0JIb30BATENIEH.
2. T'ameera, O. C. ®usudeckas 1 KOJUIOUIHAs XUMHUS : yaeOHoe mocooue / O.
C. I'ameeBa. — 5-¢ usn., crep. — Cankr-IlerepOypr : Jlans, 2020. — 328 c. —
ISBN 978-5-8114-4869-2. — Texcr : anekTpoHHbIH // JIaHb : 37IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/126711

(mara oopamenusi: 01.10.2020). — Pexxum poctyna: ajis aBTOPU3.

ITOJIb30BATENEN.
3.  Tapxos, K. FO. O6mas n sHeopranndeckast xumus. OKUCIUTETHHO-
BOCCTAHOBUTEJIBHBIC PEAKIINKA U XUMUYECKOe paBHOBecre. COOPHUK 3aTaHUM U
BapuaHToB : yueOHoe nocobue / K. FO. Tapxos. — Caunkt-IlerepOypr : Jlans,
2019. — 80 c. — ISBN 978-5-8114-3302-5. — Tekcr : anexTpoHHbI // JIanb :
AIIEKTPOHHO-OMOmMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/111891

(mata oopamenus: 01.10.2020). — Pesxxum poctyna: ajis aBTOPH3.

II0JIb30BATENIEH.
4. dusznueckas xumus. Teopus u 3agaun : yaeonoe nmocoodue / 0. I1. Akynona, C.
I'. U3otoBa, O. B. [Ipockypuna, 1. A. UepenkoBa. — 2-¢ 3., ucnp. — CaHKT-
[TerepOypr : Jlans, 2020. — 228 c¢. — ISBN 978-5-8114-5340-5. — Tekcr :
AIEKTPOHHBIN // JIaHb : aneKTpOoHHO-0MOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/139289

(mara obparmenus: 01.10.2020). — Pexxum gocTymna: ajisi aBTOPU3.

I10JIb30BATEIICH.
5. Xumusi 3JIeMEHTOB U coeluHeHull : yueOHoe nocobue / B. 1. Epmonaesa, B.
M. T'opmikoBa, JI. E. Cneiasko, H. H. /IBynuuanckas. — 2-e uzg., ctep. —
Cankr-IletepOypr : Jlanp, 2020. — 208 ¢. — ISBN 978-5-8114-5507-2. —
Texcr : anexTponHsblit // JIanb : anekTpoHHO-0MOMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/142362

(mara o6pamenus: 01.10.2020). — Pesxxum poctyna: ajis aBTOpH3.
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MOJIL30BaTEJIEH.

7. Ilepeyenb pecypcoB MH(OPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH
«HTEpHEeT», HEOOXOAUMBIX IJISI OCBOCHHS UCIUIIINHBI

1.  Poccuiickas rocynapcTBeHHas www.rsl.ru
O6ubnnoreka

2. bubmmoreka mo ecTecTBEHHBIM Haykam  http://www.benran.ru
PAH

3.  BcepoccuiicKuit HHCTUTYT HAyYHOH U http://www.viniti.ru
texHuueckort nHpopmanuu (BUHUTN)

4. TocymapcTBeHHas myOnuuHas HaydHo-  http://www.gpntb.ru
TEeXHUYECKasi OMOIMOTeKa

5. HayuHnas snekTpoHHast OnOIHOTeKA http://www.elibrary.ru
eLIBRARY
YHuBepcurerckas Oubamorexa http://www.biblioclub.ru
DJIEKTPOHHO-0MOIMOTEYHAs CUCTEMA http://znanium.ru
Znanium

8.  DIIEKTPOHHBIN KaTaJIOTr OUOJIUOTECKH http://unitech-
MI'OTY «TexHOIOTHYECKHi mo.ru/library/resources/electronic-
YHHUBEPCUTETY catalogue-fta

8. MeTtoguueckue yKazaHusi AJs 00y4arOUIUXCs 10 OCBOEHUIO
AUCHHUIUIMHBI (MOIYJIs1)
Meroanueckue ykazaHus Uisi OOyYaroHIMXCS MO OCBOCHMIO JUCHUIUIMHBI
npuBenieHbl B [Ipuoxenun 2 k HacTosel pabouei mporpaMme.

9. lepeyeHb HHPOPMATMOHHBIX TEXHOJOTHI, HCIOIb3yeMbIX
NPH OCYILIECTBJICHUH 00Pa30BATEJIbHOI0 MPOLIECCA MO JUCHHUILIMHE (MOTYJIIO)
[Tepeuens nporpammuoro odecrneucuus: MSOffice, Power Point.

NudopmarimonHbie CripaBOYHbIC CUCTEMBI:
DNEeKTPOHHBIE PECYPChl 00pa30BaTEIBLHOM Cpeibl Y HUBEPCUTETA.
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