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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mnporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkH/ crenuanbHocTd  15.03.06
«Mexarponnka W poOOTOTexHMKa»  HampaBieHHOCTH  «lludpoBoil  WMHKUHUPUHT
POOOTOTEXHUYECKUX KOMILJIEKCOBY. Jlucuumiuna peanusyercs kadenpoit «NeSy.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIOLUIMX KOMITETCHIIUIA:

OIIK-7 «CrocoOeH TpUMEHSATh COBPEMEHHBIC SKOJOTUYHBIE M O€30MacHbIC METOJIbI
paloOHaIbHOIO UCIIOJIb30BAaHUS ChIPBEBBIX U SHEPTETUYECKUX PECYPCOB B MALTMHOCTPOESHUI

CoaepxaHve AUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBSI3aHHBIX CO3HAKOMJIEHUEM
UCTOPUM XHUMHHM, a TaKXKE€ C OCHOBHBIMU HAIPaBICHUSIMHM W TEHICHIUSAMH pa3BUTUS
COBPEMEHHOM XUMHH. OJTa HayKa H3ydaeT MaTepUaJIbHbIA MHUp, 3aKOHBl €ro pa3BUTHS,
cnenn(uyeckyro XUMHUYECKyl0 (GOpMy JABIKEHHS MaTepuu. B mporecce H3y4deHHS XUMUU
BbIpa0aThIBaeTCSl HAYYHBIM B3IJISAJ HA MUP. 3HAHHE XUMHUH HEOOXOAMMO AJIsl IUIOJOTBOPHOM
TBOPYECKOH JesTenpHOCTH OakanaBpa JIOOOH HANpaBlIeHHOCTH. 3HAHWE XUMHUH I103BOJISET
c(hopMHUpPOBAaTh COBPEMEHHOE HAyuyHOE MpPEJCTaBJICHHE O MAaTEpUU, BEIIECTBE KaK OJHOM W3
BHJIOB JIBHXKYILEHCS MAaTEPUM, MEXaHU3ME MPEBPALECHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAX
MaTepHaloB O XMMHUYECKHX IMPOLEccax B COBPEMEHHOU TexHHKe. [Ipu m3yueHnu Kypca XuMuu
HE0OXOMMO IPOYHO YCBOMTH OCHOBHBIE 3aKOHBI, OBJIQJIETh TEXHUKOW XMMHUYECKUX PACUETOB,
BbIpa0OTAaTh HABBIKM CAMOCTOSATEIBHOTO BBIMOJTHEHHUS XUMHUYECKUX OKCIEPUMEHTOB U
0000mienust  ¢akroB. [loHMMaHWMe  3aKOHOB XHMHUH TIOMOXET CTYACHTY B pEIICHUH
9KOJIOTHYECKUX TMpoOsieM. 3HaHME Kypca  XUMHUU HEOOXOIMMO M s MOCIEIYIOIIEro
YCHEIIHOT0 U3yYeHUs CIIeLMATbHbIX AUCLUIIINH.

[IpenogaBanre AMCUMILIUHBI TpeIyCMaTpPUBAEeT Cleayromue ¢GOpMbl  OpraHU3AIUN
y4eOHOro mporiecca: JEKIHUU, J1abopaTopHble pabOThI, CaMOCTOSTENbHAS padoTa CTYICHTA,
KOHCYJIbTAIUH.

[TporpaMMoil NHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIIME BUIbl KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs arTecTanus B GopMe dK3aMeHa.
OO61mas TpyA0eMKOCTh OCBOEHUS IUCHUTUIMHBI COCTABISIET 3 3a4eTHHIX eMHUIIBI, 108 Jacos.
SA3bIK 00yUeHUS 10 AUCIUTUTMHE «PYCCKUI.



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUILTUHE
1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

Lenb JaHHOW TUCHMIUIMHBI — YCBOCHHE CTYIEHTaMU TEOPETHUYECKUX OCHOB OOIIEH XUMHUU,
XUMHUHM BRKHEUIIMX OJIIEMEHTOB W WX HEOPTraHWYECKUX COCAMHCHHIA, dbopMupoBaHue
XUMHUYECKOT'O MBIIIJICHHS Y CTY/I€HTOB, pa3BUTHE HaBBIKOB UCIIOJIB30BAaHUS CBEACHHM O (hU3HKO-
XUMHUYECKHX CBOMCTBaX pa3IUYHBIX CHCTEM Ui CHHTE3a COOTBETCTBYIOIIUX COCAMHCHHIA,
BBIMIOJTHEHHE TEPMOJAMHAMUYECKUX W KUHETHMUYECKHUX pPacueToB; MPHOOpETEHHE HEKOTOPOTo
OTbITAa OKCICPUMEHTANBHBIX HCCICAOBAaHUN ISl pa3pabOTKM  HOBBIX METOJIOB CHHTE3a,
OpUJaHus MarepuajiaM 33JaHHOM CTPYKTypbl U KOMILUIEKca cBoicTB. IlpencraBnenue
BO3MOXXHOCTH CTYyJICHTaM Pa3BUTh M MPOJEMOHCTPHPOBATh HABBIKM B 0OJIACTH WHHOBAIIMOHHBIX
TEXHOJIOT U

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeuyeHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare m3ydeHus AUCHUILIUHBI O0yYaIOIIUICS JOJDKEH 0071aJaTh CIIEIyFONIHMH
KOMIETSHIMSIMH WM UX YacTsMu. KoMIeTeHIIMN U MHAWKATOPHI UX JIOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHb KOMIETEHINH U UHAUKATOPOB UX JIOCTHXKEHUS

Konn
Kareropus (rpymnmna) Konx n HanMeHOBaHME HHIMKATOpA
HalMEHOBaHME
KOMIIETEHIIUU JOCTHXKEHUS] KOMIIETCHLIUU
KOMIICTECHIINH
OIIK-7 Cnocoben
HIPUMEHSTh
P OIIK-7.3.1 3HaeT cnocoObl NpUMEHEHUS
COBPEMEHHbIE
COBPEMEHHBIX 3KOJOIMYHBIX U 0€30IaCHBIX
HKOJIOTUYHBIE U
METOJIOB PallMOHAILHOTO UCII0Ib30BaHUS
Oesomacnie CBIPBEBBIX U SHEPIETUUECKUX PECYPCOB B
ObmenpodeccnoHanbHbIE | METOIBI p p peeyp
KOMITETEHIIHH AI[MOHAJILHOTO MATTHAOCTPOCHHH
P OIIK-7.Y.1 ymeeT NIpUMEHATh COBPEMEHHBIE
UCTIOJIb30BaHUS
METOJIbI ISl pa3paboTKN MaJIOOTXOIHBIX,
CBIPHEBBIX U
sHEeprocOeperaroIux U 3KOJIOTHUECKU
DHEPreTUUECKUX .
YHUCTBIX MATMHOCTPOUTENLHBIX TEXHOJIOTUI
pecypcoB B
MaIIMHOCTPOSHUHU

2. Mecro nucuumniaunsl B cTpykrype OI1
HucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYaIOITUMUCS
MIPU U3YUYEHUH CIIETYIOLUX TUCIUILINH:
— «MaremaTtuka. MareMaTH4eCKuil aHaIus3»,
— «Duzukay
— «be3omacHOCTh KUZHEAEATETHHOCTHY,
3HaHUs, MOJyYEHHbIE NPU HM3YYEHHHM MarTepuaja JaHHOW JUCHUIUIMHBL, MMEIOT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS TPU U3YUYEHUU APYTUX AUCUUTUINH:
— « MarepuanoBeneHue»
—«H)XeHepHast SKOJIOTUsD»
—« DIEKTPUYECKHE MAITUHBI»

3. O0beM U TPyJ0EMKOCTb JUCLIUIUIUHBI
JHanable 00 o0meM oObeMe TUCIUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4eOHOM
paboThI 10 TUCIUIIMHE (M paclpeielieHne 3TOH TPyA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.




Ta6mmma 2 — O6beM U TPYJI0EMKOCTh JUCITUTITUHBI

TpynoemMkocTh 1o
Bun yueGHoM paboThI Bcero cemMecTpam
No2
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacos npakmuyeckoii H0020MoeKu
AyoumopHnuvie 3anamus, BCETO vac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 34 34
npaktuyeckue/cemunapckue 3aastus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
CamocmoamenvHnas paboma, Bcero (dac) S7 o7
Buo npomesxcymounoi ammecmayuu: 3auer,
madd. 3ager, sk3amer (3auer, Judd. 3auq, Hudbd. Hudd. 3au.
k3. %) 3au.

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpezenenue TpyA0€MKOCTH JTUCIUIUIMHEI IO pa3/einaM 1 BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIHILIMHBI, UX TPYA0EMKOCTh

Paznenbl, TeMBI TUCIUTUIMHBI Jlexkmmu | I13 (C3) JIP KII CPC
(dac) (dac) (dac) (dac) (dac)
Cemectp 2

Pasnen 1: BBenenue B XUMHIO 2 5 7
Tema 1.1.IToHsATHE BemecTBa u 1 1 1
XUMHYECKON peakIni, OCHOBHBIC
oTpeieNeHusl.
Tema 1.2 2 3

CTCXI/IOMeTpI/I‘-ICCKI/Ie 3aKOHBI.
CDYH,I[aMeHTaJ'IBHBIC IOHATHSA U 3aKOHBI

XAMUH.
Tema 1.3.CriocoOs1 onpeieneHus 1 2 3
KOJIMYECTBA BEIECTBA, 3aKOH

3KBUBAJICHTOB.

Paznen 2: CtpoeHue BemniecTBa 10 - 10
Tema 2.1. OcHOBHEIE CBEIEHUS O 2 2

CTPOCHUHU ATOMOB; KBAHTOBBIC YHCJIA.




Tema 2.2. Ilepuoanueckuii 3aK0H
J.N.Menneneena.

Tema 2.3. Xumuueckas CBI3b, BUIBI
XAMHYECKOH CBA3U.

Tema2.4. MeToJ1 BaJICHTHBIX CBSI3€EH,
KOBAJICHTHAS CBS3b.

Tema2.5. Metoa MONEKyJISPHBIX
opOuTanei.

Tema2.6. HeBasieHTHBIE THUIIBI CBSI3EH:
HOHHAs CBSI3b, METAJUIMYECKASI CBA3b,
BOJIOpOJIHAs CBsI3b, CHIIbI BaH-1ep-
Baannsca.

Pazzen 3:XuMuueckue CUCTEMEI.
OO61mue 3aKOHOMEPHOCTH XUMHUYECKHUX
MPOIIECCOB.

14

20

Tewma 3.1. DHepreTuka XMMH4YECKUX
MIPOLIECCOB, BHYTPEHHSS SHEPTHS,
SHTAJIBINSA, YHTPOIIHSL.

Tema 3.2. sneprus I'nu60ca,
HaNpaBIEHHOCTh XUMHUYECKUX
MPOIIECCOB, XMMUYECKoe U (pazoBoe
paBHOBeECHE.

Tema 3.3. CKOpOCTb XMMHUYECKON
peaKuuu 1 METO/bI €€ PeryIupoBaHus,
3aKOH JIEUCTBHS Macc,

Tema3.4. DHeprus aKTUBaIUH,
ypaBHEHUE AppeHnyca, npaBwio BaHt-
l'odda, xatanuzarops! u
KaTAIUTUYECKUE CHCTEMBI.

Tewma 3.5. PacTBOpBI, AMCHIEPCHBIE
CHUCTCEMBI, CIIOCOOBI BBIPpAXXCHUA COCTaBa
pacTBOpOB,

Tema3.6. DneKkTpoauTHIeCKas
JUCCOIMAIMs, BOJHBIE PACTBOPHI
3JEKTPOJIUTOB, BOAOPOIHBIN
MOKa3aresb, peakiuu oOMeHa,




TUAPOIIU3 COJICH.

Tema3.7. CpoiicTBa pa30aBICHHBIX 2 4

PacTBOPOB HEINEKTPOJIIUTOB, BOJIHBIC

PacTBOPBI ANEKTPOJIUTOB, 3aKOH

pazbasnenust OcTBambaa, 3aKOHBI

Paymns.

Paznen 4. OcHoBbI 4 8 14

ANMEKTPOXUMUYECKUX TPOIECCOB.

Tema 4. 1.0KUCIUTENIBHO- 1 2

BOCCTAHOBUTEIIHHBIC PEAKIIHH

Tema 4.2 . XUMHUYECKHNE UCTOYHHKHU 1 4 4

ANEKTPUYECKOTO TOKa. ['apbBaHUYECKHE

AJIEMEHTHI.

Tema 4.3. DnexTpoin3, 3aKOHbI 1 4

®apanest.

Tema 4.4. Koppo3sus u 60pb0a ¢ Hel. 1 4 4

Pazgen 5:CBoiicTBa MPOMBIIIEHHO- 4 6

BROXHBIX 3JICMCHTOB U X COCIUHEHUN

Tewma 5.1. Knaccel xuMuyeckux 2 4

COCAMHEHMM, CBOMCTBA IPOMBILIJIEHHO

Ba)KHBIX DJIEMEHTOB U UX COCTMHEHUN.

Tema 5.2. Xumuueckas 2 2

uneHTudukanus. Metoab

XUMHYECKOTO UCCIICJIOBAHMS M aHATH3a

BEILIECTB U UX IPEBPALLECHUMN.

Htoro B cemectpe: 34 17 S7

Uroro: 34 17 57

[IpakTHdeckass TMOATOTOBKA  3aKIIFOYACTCS HEMOCPEACTBEHHOM  BBITIOJTHCHHUH

0o0ydJalmUMUCS  OMNpPENCTCHHBIX  TPYIOBBIX CBSI3aHHBIX Oymyuieit

po(heCCHOHATBHOMN eI TeIbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.

Coneprxanne pas3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B Ta0uIE 4.
Tabnuna 4 — ConeprkaHue pa3eioB U TeM JEKIIMOHHOTO [TUKIIa




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIITMOHHBIX 3aHATHH

Pasnen 1

BBenenue B xumMuio.

Tema 1.1.

IlonsTre BenecTBa 1 XUMHYCCKOM pE€aKknry, OCHOBHBIC ITOHATHUSA U ONIPEACTICHUA.

Tema 1.2.

Crexnomerpuueckue 3akoHbl. DyHITaMEHTaIbHbIC MOHATUS M 3aKOHBI XUMHH:
3aKOH COXPaHEHMS MacChl, 3aKOH IIOCTOSHCTBA COCTaBa BEIECTBA, 3aKOH
KpaTHbIX OTHOIICHUH, 3aKOH OOBEMHBIX OTHOLICHWHA. 3akoH ABOTapo,
CIIC/ICTBHS 3aKOHA ABOTaJIpo.

Tema 1.3.

CriocoObl orpeziesieHHsi KOJUYECTBA BEIIECTBA, 3aKOH 3KBUBaJIEHTOB. Pacuér M’
(MOJSIPHBIX MacC SKBUBAJICHTOB) JJIsi IMPOCTHIX BELIECTB, OKCHJIIOB, KHCIOT,
OCHOBaHMH, conei. PakTop IKBUBAIECHTHOCTH.

Paznen 2:

CtpoeHue BelecTBa.

Tema 2.1.

OCHOBHBIE CBEIEHHMS O CTPOCHMM aToMOB; KBaHTOBO-MexaHWYecKas MOJEIb
atoma. OpOwuranb, KBaHTOBBIC UKcla, ypaBHenue Llpénunarepa, ypaBuenue Jle-
bpoiins, ypaBuenue Ilnanka, mnpuHuun HeompenenéHHoctu ['eiizenbepra.
DnekTpoHHO-rpaduueckue GOpMyIIbl.

Tema 2.2.

[lepuonnueckuii 3axkon J[.M.Menneneea, cBs3p I1.C. co cTtpoeHumeM artoma.
[lepuonpl, TpyImmbl, AUaroHajgbHas 3aBUCHUMOCTb. 3aKOHOMEPHBIC W3MEHEHUS
CBOMCTB 2JIEMEHTOB U coequHeHUH (3¢ (EeKTUBHBIN paanyc, SHEPTUU UOHU3AIUU
Y CPOJICTBA K DJIEKTPOHY, IJIEKTPOOTPHUIATEIHHOCTB).

Tema 2.3.

XuMu4eckasi CBsSI3b, BHIBI XMMHUYECKOW cBs3H. B030yxaéHHOE M HOpMaibHOE
cocrostHue  aroma. [uOpmamszanuss  3JI€KTPOHHBIX  o0OnakoB.  CrocoObl
NEePEKPbIBAHUS  AJIEKTPOHHBIX OOJIAKOB, CHIMa- IH-JIEJIbTa-NePEKPHIBAHUS.
[TpocTpaHcTBEHHAs CTPYKTYpa MOJICKYIL.

Tema 2.4.

MeTo BaJIeHTHBIX CBsi3ed, CIMOCOO OOpa3oBaHUs KOBAJIEGHTHOW CBS3H METO]
Jlonnona u I'eittiepa. I1oJisipHOCTH CBA3M CBOMCTBA KOBAJEHTHOW CBSI3H.

Tema 2.5.

Meron MonekyisipHbIX opOutanei. I[lopsimok u sHeprus csizu. CBs3bIBaOLINE
U Pa3phIXJISIONINE OPOUTAIIH.

Tema 2.6

HeBaneHnTHble THUIIBI CBS3€M: MOHHAS CBS3b, METAJNIMYECKAs CBS3b, BOJOPOIHAS
CBsI3b, CHJIbI Ban-nep-Baansca. KommuiekcHbie coequHenus. Poiab KOMIUIEKCHBIX
COCAMHEHUM B TMPUPOAE U TEXHUKE. Teopus KpPUCTAIIIMYECKOTO IIOJIS.
KonaeHcrnpoBaHHOe cOCTOSIHME BellecTBa. TBep/ble BEIIECTBA.

Paznen 3

XHUMHYECKHE CUCTEMBI. O6H.[I/Ie 3dKOHOMCPHOCTU XUMHYCCKUX ITPOLECCCOB.

Tema 3.1.

DHepreTuka XUMHYECKHX MPOLIECCOB, BHYTPEHHSISI DHEPIHUsl, TEIUIOBON 3deKT
XUMUYECKUX peakuui, 1-il, 2-i, 3-i 3aKOHBl TEPMOJAMHAMHUKH, DHTPONUS, KAK
(GYHKIMS COCTOSIHUSA, SHTAIBIUS. XUMUYECKUMA MMOTEHIHAT.

Tema 3.2.

sHeprusi ['mb0ca, HampaBIEHHOCTh XUMHUYECKHX IPOLECCOB, XHMHUYECKOE H
(hazoBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKON peaklMi U METOJIbl €€ PEryJIMPOBAHUS, 3aKOH JIEHCTBUS
Mmacc. YpaBHenue ['ynbOepra u Baare. MonekynapHOCTh peakiyu, MOPSAIAOK
peakuuu. 3aBUCHUMOCTh CKOPOCTH XHMHUYECKOM pEaKIUH OT KOHIIEHTPAIlHH.
KoHcTanTa ckopocTy (PM3NYEeCKUN CMBICIL.

Tema 3.4

OHeprus aKkTHBallUM, ypaBHeHHE AppeHuyca, mpaBwio Baurt-I'odda,
KaTaJM3aTopbl U KaTaluTHUecKue cucrteMbl. OCHOBHOW MOCTYJAT XUMHUYECKOU
KHHETHKH, KWHETHYeCKOe ypaBHEHHE. BimsHue Temrmeparypbl Ha CKOPOCTb
XMMHUYECKOM peakiuH, YypaBHeHHE AppeHuyca. MexaHu3M MPOTEKaHHs
KaTAIMTHICCKUX peakimid. XuMudeckoe pasHoBecue npuHnun Jle-Illarenne.

Tema 3.5

PacTBOpBI, AMCIIEPCHBIE CHCTEMBI, CHOCOOBI BBIPAKEHHSI COCTaBa PAaCTBOPOB.
TepMonnHaMuyeckue XapakTepUCTUKH TIpolecca OOpa30BaHUS PacCTBOPOB.
CHJIbHBIE U CJ1a0ble AJIEKTPOJIMTHI, HOHHBIE PAaBHOBECHS B BOJHBIX PAcTBOPAX,
MIPOU3BEICHNE PACTBOPUMOCTH

Tema 3.6

3J'ICKTpOJ'II/ITI/I‘-ICCKaSI JUCCOoIManms, BOAHBIC  PACTBOPLI  BJICKTPOJIMTOB,




Howmep
pazzena

HazBanwne u COACPIKAHUC Pa3aCIIOB U TEM JICKIITMOHHBIX 3aHATHH

BOJIOPOJIHBIN IIOKA3aTeNb, PEaKLIUU OOMEHA, TUAPOIIN3 COJICH.

Tema 3.7

CpoiicTBa pa30aBlIeHHBIX PacTBOPOB  HedJeKTpoiauToB, KosumratuBHbie
CBOWCTBa  pacTBOpoB, 3akoHBl Paymsa. Kpuockomus — DOyIIHOCKOIUS.
OcMmoTnyeckoe napienne. 3akoH I 'eapu. M3otonndeckuii KodppuimenT.

Pasnen 4.

OCHOBBI 3JIEKTPOXUMHUYECKHX ITPOLIECCOB.

Tema 4.1.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHCKTpOHHBIﬁ 6anch, MOJ'IHpHBIC
MAacCChbl OKBUBAJICHTOB OKHCJINTCIIA 1 BOCCTAHOBUTCIIA.

Tema 4.2.

XUMUYECKHE HCTOYHHMKH D3JIEKTPHUUECKOro ToKa. ['allbBaHMYECKHE 3IIEMEHTHI,
CTaHJAPTHBIC DJIEKTPOIHBIC IOTCHUUAIbL. J[BOMHOM JJIEKTPUYECKUN CIIOH.
VYpaBunenue Hepucrta. PaBHOBECHBINA. 3JEKTPOJHBIA MOTeHIMAN. CTaHAapTHBIN
BOJOPOAHBIN 3JIEKTPOLL.

Tema 4.3.

OnexTponus, 3akoHbl Papanes KaTtogHble M aHOAHBIE MPOLIECCHI PACTBOPOB U
pacIaaBoB AJIEKTPOJIUTOB.

Tema 4.4

Koppo3us u 6oprba ¢ Hell. YpaBHEHUS KOPPO3UHHBIX IPOLECCOB C KUCIOPOAHOM
U BOJIOpOJIHON fenossipu3anueid. CriocoObl 3alMThl OT KOPPO3UU — XUMUYECKUE,
AJEKTPOXUMHUUYECKHE (METa/NIMYeCKHe- KAaTOJAHbIC, aHOJHBIC TOKPBITHUSA).
JlernpoBaHue METAJJIOB.

Paznen 5.

CroiicTBa IMPOMBIINIJICHHO BaXXHBIX 3JICMCHTOB U HUX COGHHHGHHﬁ. IMOJIYyYCHHC
MeTaJlJIoB. MeTallIndyecKHe CIIaBbl U KOMIIO3UTEI.

Tema 5.1.

KHaCCBI XUMHNYCCKHUX COCI[HHCHI/Iﬁ, CBOfICTBa HpOMI)IIHJIeHHO BAKHBIX 3JICMCHTOB
U ux coenuHeHnii KoMmo3umnuoHHble MaTeprainbl. KepMeTsl. XUMHUS METaAIJIOB
(Al,Fe, Sn,Pb,M0) Xumus uemeramnos: C,Si,S , dymiepen, kapoun. TorumBa
(TBEépIOE, JKHMIKOE, Ta30BOE), CMa304HbIE MAaTEpHAIIbl, MOTOPHBIE MacJa.

Tema 5.2.

Xumnyeckas uaeHTtudukanus. MeTosibl XUMUYECKOIO UCCIIEI0OBAaHUS M aHAIU3a
BEUIECTB M HX INpeBpaiieHUd. KayecTBEHHBI M KOJMYECTBEHHBIN aHAIIU3.
(I'paBumeTpuyeckuii, THTPUMETPUUECKHUM, KOMIUIEKCOHOMETPUYECKHIT METO/IbI
aHanm3a).

4.3. IlpakTtuyeckue (ceMUHApPCKUE) 3aHATUSA
TeMbl MpaKTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 5.

Ta6n1/1ua 5— HpaKTI/I‘leCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 aux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYyJOEMKOCTh, |MPAaKTHYECKOH |pa3ierna
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | JUCIIHAIL
(gac) JIUHBI
Y4eOHBIM MIaHOM HE MPEIyCMOTPEHO
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00opaTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabHIIE 6.
Tabnuna 6 — JlabopaTopHbIe 3aHAITHS U UX TPYJIOEMKOCTh
W3 aux No
No TpymoeMKko | mpakTHYECK asnen
HaumenoBanne nabopatopHbIXx padboT pya p N pasi
/I CTb, (4ac) ot a
[MOATOTOBK | JHCIIHI




‘ ‘ ‘ u, (4ac) ‘ JIUHBI
Cemectp 2
1 | Crexuomerpuueckue 3akoHbl. DyHaamMeHTaIbHbIE 2 1
MOHATHS U 3aKOHBI XUMUHU. CrIocOOBI OnpeieNieHUs
KOJINYECTBA BELIECTBA.
2 | Onpenenenue M’ skBUBajIeHTa METaJLIA. 3 1
Omnpenenenne  TemnoBoro  3¢ddexkra  peakuuu 4 3
3 | HeWTpaIu3aIum.
4 N3mepenne u pacyeT 3JIeKTPOAHBIX TTOTCHIIMAIOB 4 4
MetayyioB U DJIC ragpBaHUYECKUX DJIIEMEHTOB.
XuMuyeckass U DJIEKTPOXUMHUYECKas KOppo3us, 4 4
HccnenoBanne KOPpO3UH METAIOB M OIpeesiCHUE
WHTUOUTOPHOTO Y dexTa
Bcero 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00y4aromuxcs
Bunbr caMmocTosTenbHON pabOTHI M €€ TPYA0EMKOCTh IIPUBEICHBI B TA0IHUIIE 7.

Tabmmua 7 — Buasl caMoCTOsTeNIbHOW PabOTHI U €€ TPYI0EeMKOCTh

Bun camocTosTennbHOM paboThI Bcero, wac | Cemectp 1, uac
1 2 3
V3ydeHne TeopeTHIecKoro MaTepraina
32 32
qucturaHel (TO)
Pacuerno-rpaduueckue 3ananus (PI'3) 2 2
IToaroToBka K TEKyIeMy KOHTPOJIIO 7 7
ycrneBaemoctu (TKYVY)
Jomamaee 3amanune (J13) 10 10
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTAlUN 6 6
(T1A)
Bcero: 57 57

5. [lepeuyenn yueOHO-METOIUYECKOTO 00ECTICUCHUS
JUIS CAMOCTOSITENIbHON PabOoThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl ISl CaMOCTOSITEIbHON paboThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepedyeHb MeUaTHBIX U DJIEKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B TaOIHUIE 8.
Tabnuua 8— IlepeyeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUHN

Konunuectso
HK3EMIUISIPOB B
O6ubanoreke
(xpome
AIIEKTPOHHBIX
9K3EMILISPOB)

[Mudp/ URL anpec bubnunorpaduueckas ccplika




https://urait.ru/bco

Iunka, H. JI. O6mast xumust B 2 T.: y4eOHHK JUIsl BY30B /

de/512502 H. JI. I'munka ; mox penakiuei B. A. ITonkosa,
A. B. babkoBa. — 20-e u3z., nepepab. u gomn. — Mocksa :
MznarensctBo KOpaiit, 2023. — 353 ¢. — (Bricmiee
obpaszosanue). — ISBN 978-5-9916-9353-0
https://urait.ru/bcod | O6mas 1 HeopraHudeckas XuMus. 3aJa4HuK : yueOHOe
e/432806 nocobwue ist akagemudeckoro 6akanaspuara / C. C.

babkuna [u np.] ; mox penakuueit C. C. badkunoi, JI. /1.
Tomunoit. — Mocksa : U3natensctBo FOpaiit, 2019. — 464
c. — (bakamaBp. Akanemudeckuii kypc). — ISBN 978-5-
534-01498-3. — Tekcrt : anekrponnsii // ObC KOpaiit
[caiiT]

OKHUCIUTENBHO-BOCCTAHOBHUTENBHBIE MTPOLIECCHI : [
DneKkTpoHHBIN pecypc] : yuednoe nocodue / T. E. Kpbuiosa,
T. . ®omuuena ; C.-Ilerepd. roc. yH-T a3pOKOCM.
npuOOPOCTPOCHHUS. - DIEKTPOH. TEKCTOBbIE J1aH. - CaHKT-
[TerepOypr : U3a-so I'VAIIL, 2019. - 77 c.

e.lanbook.com»ybo
ok/172907

I'ypos, A. A. Xumusi: Teopus U npakTuka. Metamibl u
crabl : yueOHuK / A. A. I'ypos, I1. B. Ciiutukos, XK. H.
Mennsbix ; moa pegakuuen A. A. ['ypoBa. — 2-e us., ucmp.
— Mocksa : MI'TY um. H.D. Baymana, 2019.

Xumus. OCHOBHBIE CTEXUOMETPUUECKHE 3aKOHBI, CTPOCHHE
BELIECTBA, TEPMOANHAMUKA, KHHETHKA, PACTBOPBI,
ANEKTPOXUMHUS: [ DIEKTPOHHBIN pecypc] : yuebHoe mocobdue /
T. E. Kpsuiosa, T. . ®omuuesa ; C.-Ilerep0. roc. yH-T
a’POKOCM. IPUOOPOCTPOEHUS. - DIEKTPOH. TEKCTOBHIE JIaH. -
Canxkr-IlerepOypr : M3a-Bo I'VAIL 2020. - 148 c.

54 X45

XuMmus : yueOHUK a7s By30B / A. A. 'ypoB [u 1p.]. - 2-e
u3., ctep. - M. : U3n-Bo MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen

1?1d=425379#:~:tex

t=http%3A//pilotL
Z.ru/files/10512/

OO6m1as u Heopranuveckast Xxumus : B 2 T. T. 1 : 3akoHBI 1
KOHIENINH : yueOHoe mocodue / moa pen. akagemuka PAH
A. 1O. HuBamze. - 2-e u3z. - Mocksa : Jlabopatopus 3HaHUA,
2022. - 495 c. - (YueOHUK 151 BBICIICH mKoJbl). - ISBN
978-5-93208-576-9. - Texkcr : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/1984044

54 ES5

OcHoBbI 0011e# XUMHH : yuebHoe rmocodue / B. 1.
Endgumos. - 2-e uzn. - M. : UHOPA-M, 2017. - 256 c.

20

https://urait.ru/bcod
e/536017

Xumus : yueOHuk i By3os / FO. A. JleGenes,

I'. H. ®anees, A. M. I'ony6es, B. H. [llanoBan ; moja o61ieit
penakmueii . H. @aneeBa. — 2-e u3z., nmepepad. u gom. —
Mocksa : U3natensctBo FOpaiit, 2024. — 431 ¢c. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anextponHsIii / OOpa3zoBarenbHas miaTGopma
FOpaiit [caiiT].

Ilepeuenn

7. IlepedeHb 2IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn « THTepHeT»
UH(pOPMAaIMOHHO-

SJICKTPOHHBIX O6pa30BaTeJ'ILHBIX

pecypcoB

TEJICKOMMYHUKAIIMOHHONW ceTn «MHTepHeT», HEOOXOAMMBIX I OCBOCHHS JTUCITUILIAHBI
npuBeseH B Tabmuie 9.



https://urait.ru/bcode/512502
https://urait.ru/bcode/512502
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://znanium.com/catalog/document?id=425379#:~:text=http%3A//pilotLZ.ru/files/10512/
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENBHBIX PECypcoB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAMOHHOU ceTtu «HTepHEeT»

URL anpec Haunmenosanue
https://xumuk.ru/ Caiit 0 XumMuu
http://www.hemi.nsu.ru OCHOBBI XUMUU:

00pa3oBaTeNbHBIHI
CaWT JJIA CTYICHTOB

8. Ilepeuenpb nHPOPMAITMOHHBIX TEXHOJIOTUH
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUCHHS, MCHOIB3YEMOIO IPHU OCYIIECTBICHUU
00pa30BaTENILHOTO MpOoIEcca 10 JUCIUIIIHHE.
[Tepeuenp uCMoNIB3yeMOro IPOrpaMMHOTO oOecTieueH s peacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHr mporpaMMHOTO 00€CTICUCHHS

Ne i/ HanmMeHnoBaHue

MS Office 2010-2013 u MS Windows

8.2. [lepeuenn MH(POPMAIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMbIX npu
OCYIIECTBICHIH 00pa30BaTEILHOrO MpoIiecca Mo AUCIUITITHHE

[lepeyeHp uCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUIINHE, IPpecTaBieH B Tabiauuel 2.
Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)
1 | JlexuuoHHas ayAUTOPUS ¢ UCTIOIb30BAHUEM l"acrenno 15
JIEeMOHCTPAIIMOHHBIX TabiuIl 1 cxeMm, [leprnomudeckoii cuctembl 32-01

xumuueckux snemeHToB JI.M1.Menaeneesa, o0pa3ion
MHHEPAJIOB, MOJICJIEN MPOCTPAHCTBEHHBIX PEUIETOK.

2 | Cnenuanu3upoBaHHas XUMHYecKas JabopaTopus ¢ I'acremno 15
UCIOJIb30BaHUEM JIEMOHCTPAI[MOHHBIX IJIaKaTOB, 33-02
71a00paTOPHBIX CTEHJIOB M YCTAHOBOK JUIsl OTIPE/IeICHUS 33-04

SKBHMBAJIEHTA METAJUIA, U3MEPEHHUS 3JIEKTPOIHBIX MOTEHIHAJIOB,
CKOPOCTH KOPPO3HH- METAJVIOB - MUJIJIMBOJIBTMETPHI;
aHAJIMTUYECKHUE U JIEKTPOHHBIE BeChI; JabopaTopHbie pH-
METPBI, HIEHTPUPYTH U KATOPUMETP.

10. OI_ICHO‘-IHBIG cpeacTBa Ajisd MPpOBCACHU A HpOMC)KyTO‘-IHOﬁ arTeCTalun



https://xumuk.ru/
http://www.hemi.nsu.ru/

10.1. CocTaB OIICHOYHBIX CPEACTBUISI TPOBEICHUS TMPOMEKYTOYHOW AaTTeCTAINH
o0ydaromuxcs Mo AUCHUTUINHE MPUBEACH B Tadnuie 13.
Ta6muna 13 — CocTtaB OlIEHOYHBIX CPEACTB ISl IPOBEICHHS POMEKYTOYHOH aTTeCTalluu

By npomMexxyTOYHON aTTecTaluu [TepedyeHb OIICHOYHBIX CPEACTB

JuddepeHmpoBaHHbIN 3a4ET Crincox BOIpPOCOB;
TecTsr;

10.2. B kauecTBe KpUTEpHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA OOYyJYaIOMMUCS MPUMEHSICTCS S-0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-0annpHast ~ mKajma ~ MOIYJIbHO-PEUTHMHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuna 14 —Kputepuu ouieHKH YpoBHsI chOPMHPOBAHHOCTH KOMIIETEHLIUN

Or11eHKa KOMITETEHIUI

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMI
5-0ayupHad mIKama PAKTEp (bopmp

— oOyyvaromuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCJICJIOBATEIIFHO U TPAMOTHO €T0 H3JIaracT;

— ONMMpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOU IJIUTEPATYyPHI,
TECHO MPHUBS3bIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHHSI C TPAKTUYCCKOMN
JICSITCIIbHOCTBIO HAIPABJICHMUS,

— yMeJ0 000CHOBBIBAET U apTYMEHTHUPYET BBIIBUTACMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— CBOOO/IHO BJIAJIEET CHCTEMOM CIIENHMATN3UPOBAHHBIX OHITHIA.

«OTIIMYHO»
<Ga4YTCHO»

— 00y4JaroIuiicst TBEPIO YCBOMII IIPOTPAMMHBIN MaTepuall, TPaMOTHO U
[0 CyIIECTBY H3JIaracT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAa€T YCBOCHHBIE 3HAHUS C MPAKTUYECKOH JesITeNbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI M 000OIIEHHS;

— BIIaJICET CUCTEMOM CIICIIUATU3UPOBAHHBIX OHSATHMH.

«XOpOoLIO»
(GavTCHO»

— o0yyarouuiicss yCBOMWJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepual,
[0 CYLIECTBY M3JIaraeT €ro, ONMpascChb Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEPATYPBHI;

— JIONyCKaeT HECYIIECTBEHHbIE OIMOKN U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMEeHTUPYET Hay4yHbIE ITOJI0KEHUS;

— 3aTpyJiHsAeTCS B (POPMYIUPOBAHUN BBIBOJOB U 000OIICHMIA;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHSITHII.

«YHAOBJICTBOPUTCIIEHO»
(GavTCHO»

— o0OyJaromuicss HE YCBOWJI 3HAYUTEIILHOM 4YacTH MPOrPaMMHOTO
MaTepuana;

— IOMyCKaeT  CYUIECTBEHHbIE  OMMOKA W  HETOYHOCTH  MPH
paccMOTpEHHH MTPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITHIBACT TPYJHOCTH B PAKTHYECKOM IMPUMEHCHUH 3HAHHIA;,

— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;

— He (hOPMYJUPYET BBIBOJOB M 000OIICHHUH.

«HCYOOBJICTBOPUTCIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/IaHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3amaun) nist sKk3ameHa mpeIcTaBieHbl B Tabmwmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa




Ne mi/mt [Tepedyens BompocoB (3a1a4) s IK3aMeHa

Kon
WHMKATOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

Tabauna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3agyera

Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.

Ne i/t

[Tepeuens BompocoB (3ama4) ams 3adera / qudd. 3auera

Kon
WHJIUKAaTOpa

1.

CdopmynupyiiTe OCHOBHBIC TIOJIOKEHUSI KBAHTOBOW MEXaHUKHU:

1. 3anummure ypaBHeHuwe I[lmaHka, naiite OOBSICHEHUE MOHSITHIO
KBaHTOBAsi YHEPT U

a. Jlaiite  XapakTepUCTUKy U  OINpeJeNieHue  IMOHSATHIO
KOPILyCKYJISIPHO-BOJIHOBOW Iy aJIU3M

6. 3anummurte YpaBHenue [e-bpoins,  maiite TOHATHE JIUHBI
BOJIHBI Jle-bpoiins.

2.3anummure MaTeMaTU4eCcKoe COOTHOIIIEHUE [Mpunnuma
HeonpeneneHHoCcTH [ 'eli3endepra, (GpU3MUECKuii CMBICI .

OIIK-7.3.1

ChopmynupyiiTe onpeneneHue TMOHATUS «aTOM», aTOMHOE SJIpo,
JaiiTe ompeneleHue, YKaKUTe Ha COCTaB AaTOMHBIX SIJEP.
ChopmynupyiiTe ompeseneHue U MOHATHE BOTHOBON (HYHKIIUH.

OIIK-7.3.1

3anumute YpaBHenue Illpeaunrepa gy aroma BoJopoja.
Chopmynupyiite IIOHATHE BOMIHOBOM  dyHkiuu, Jlaiite
ompenenenne KBaHTOBBIM umciaaM, WX (U3HYECKHA  CMBICIL.
[TpusBenure IPUMEPBl  3AII0JHEHUS aTOMHBIX OpOuTasei
JNEKTpOHaMM,  gaute mnoHatus  [lpunnumy 3anpera Ilaynm,
[TpaBmity Xynna, npasuily Kieukosckoro.

OIIK-7.3.1

Chopmynupyiite nonstue Ilepuonnyeckoil CHCTEMBI 3JIEMEHTOB.
Haiite onpenenenne Ilepmogmueckomy 3akoHy MeHneneeBa, u
chopmynupyiTe  coBpeMeHHoe ormpeneneHue I[leproanueckoro
3akoHa. Jlaiite ompenenenue rpynmsl, nepuoga B IIC. [aiite
00BbCHEHHE TAaKUM TOHATHSAM, KaK aHAJIOTH, B YEM 3aKITI0YAeTCs C
CYTb 3TOH 3aKOHOMEPHOCTH.

OIIK-7.3.1

Cohopmynupyiite u naiite omnpeneneHue TakKUM HOHATHSAM, Kak
paauyc aToOMOB M HMOHOB, DHEPrMM  HMOHU3ALUHU, CPOJACTBO K
JIIEKTPOHY, ANEKTPOOTPHULIATEIBHOCTb, OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHASL  CIIOCOOHOCTb. [IpuBenure mnpuMepsl u
OO0BSICHUTE 3aKOHOMEPHOCTh HW3MEHEHMsI CBOMCTB M0 MEPUOJY U
10 rpyIIe.

OIIK-7.3.1

Cohopmynupyiite mnonstue xXuMH4Yeckod  cBa3u. HazoBute
ocHoBHBIe  XapakTepuctukn  X.C.  Onummre  KBaHTOBO-
MEXaHUYECKUE IIPEACTaBICHUS O IPUPOLAE XUMHYECKOW CBS3H,
teopusi ['eiitiepa u JloHgona, maiite moHsTHE 0Opa3oBaHUS
JIByXaTOMHON MoJieKyJibl. [laiite oObsicHEeHHEe MeTOay BaJeHTHBIX
cBszeit, ykaxure tunsl XC. [IpuBeaure nmpumepsl. KoBaneHTHas
CBS3b, aTh ONPEJEICHUE, IPUBECTHU IIPUMEPHI.

OIIK-7.3.1

ChopmynupyiiTe TOHATHE XUMHUYECKON CBs3M.  HeBameHTHBIE
TUIIBl XMUMUYECKOM CBS3M: METAIIIMYECKasl, JalTe ONpENEIICHUE
TakoW CBS3U U OOBSICHUTE MEXaHW3M oOpa30BaHUSl dITOU
XUMHYECKOHU CBSI3H.

OIIK-7.3.1

[aiite omnpeneneHue YHUBEPCAIBHOMY KBaHTOBO-XMMHYECKOMY
METOy  ONucaHusi xumudeckod cBm3u (MMO) wmeromy
MoJieKyJsipHbIX opoutaneit wim  (JIKAO), npuBenute npumepsl u

OIIK-7.Y.1




OMpCACIIMTC MOPAJAOK CBA3U, MAITHUTHLIC CBOMCTBA.

ChopmynupyiiTe MOHATHE THUOPUAM3AIMA AaTOMHBIX OpOUTaseH.
[Tepeuncnure Buapl THOpuAN3anuii. [laiite onpenencHue MOHATHUS
0 mnoisgpHoctd Moiiekyd. [lpuBenute npumepbl MNOJNSIPHONW H
HEIMOJSIPHON MOJIEKYJIBI.

OIIK-7.3.1

10

Cdopmynupyiite onpeaeneHue paaunoakTuBHOcTH. HazoBute
Ba)XHEHIIME CBOMCTBA PAJAMOAKTHUBHOIO M3JydeHus. o -fB- , y -
U3JIy4CHHUS. [Hante ompeneIeHue OCHOBHOTO 3aKOHa
panuoakTUBHOro pacnajga. Jlaiite onpenenenue KoHcranTe
pacrazaa (A)

OIIK-7.V.1

11.

Chopmymnupyiite noHATHe  XUMHUYECKOH  TEPMOJMHAMUKH.
JaiiTe ompeneneHue IMOJHOW SHEPTHMU CUCTEMBI, €€ (QU3NUECKUit
CMBICT, cOpMyIUpyHTE TEpBbIM  3aKOH  TEPMOJUHAMHUKU.
HAIUIIWTE YPAaBHEHUE NIEPBOr0 3aKOHA TEPMOIMHAMUKHU.

OIIK-7.V.1

12.

Cdopmynupyiite noHsATHe  XMMHUYECKOH  TEpMOJUHAMUKH.
JaiiTe omnpeneneHne CBA3aHHONW SHEPTHH CUCTEMBI, € PU3NIeCKuit
CMBICII, chOopMyIHpyHTe BTOPOI 3aKOH TEepMOJUHAMUKH,
HAIMUMIIXUTC YPABHCHHUEC BTOPOr'0 3aKOHA TCPMOAMHAMUKH.

OIIK-7.V.1

13.

Chopmynupyiite noHsaTue XHUMHYECKOH  TEePMOIAMHAMMKH.
Haiite onpenenenue cBoOoaHOM »Hepruu ['nb6ca e€ puznueckuit
CMBICI, HaNMWIIUTEe YypaBHeHHEe [nOOca, yKaxuTe KpuTepuit
NpPOTEKAHUsI  peakuuil. 3amuIIuTe YacTHYI  MPOU3BOIHYIO
YUUTBHIBAIOIIYI0 3aBUCHUMOCTh dSHepruu [ubOca 0T cocTaBa
cucremsl. [laiite noHsATHE XUMUYECKOr0 MOTEHIHAJIA.

OIIK-7.V.1

14

ChopmynupyiiTe MOHSTHE XAMUYECKOW KHUHETHKH. JlanTe
ONPEAEICHUE OCHOBHOIO IIOCTYyJaTa XUMHUYECKOM KHHETUKH.
ChopmynupyiiTe TOHATHE MOJEKYJISIPHOCTH pEAKIHUU U MOPSAKa
peaKuum. [lepeuniciure QakTopsl BIUAIONIME HA CKOPOCTh
XUMUYECKON peakiuu. YpaBHEHUE AppeHuyca, ypaBHeHHE BaHT-

Todda.

OIIK-7.V.1

15.

ChopmynupyiiTe moHsTHE  pacTBopa. HaszoBuTe  OCHOBHBIE
XapaKTepUCTHKU  PACTBOPA. JlaiiTe TIOHATHE O cIocoOax
BBIPQXCHHS KOHIICHTPAIUK PACTBOPOB, KAKUE BHJIBI KOHIICHTPAIUI
cymiectBytoT. Hanummre dhopmyisl it ux pacuéra (M, N, Cm, T,

L o)

OIIK-7.3.1

16

Chopmymnupyiite OTpeNeTIEHue TOHSATHS  «KOJUIUTATUBHBIC
CBOICTBa pacTBOpOB». JlaliTe ompeneneHne TaKUM IOHATHAM, Kak
muddysusi, ocmoc, ocmotuueckoe nasienue. Chopmynupyiite
3akoH Bant-Todpda u 3akonsr Paynsa. Ykaxure 3aBUCHMOCTD
TEMIEPATypbl KPUCTAJUIM3ALUM M KUIEHUS OT KOHLEHTpPaluu
pacTBopa.

OIIK-7.Y.1

17

ChopmynupyiiTe MOHATHE 30HHONH TEOPHH KPUCTAJUIOB, JaiTe
ONPENCIICHUE pEANbHBIX KpucTaLioB. Jlaiite  ompeneneHue
HECTEOXUMETPUUECKHUX COeIMHEHNH UIIN CoeIMHEHNH
IIEPEMEHHOTO  COCTaBa, MPUBEIUTE IPUMEPHI  KPHUCTAJIOB
MIEPEMEHHOT0 COCTaBa

OIIK-7.¥.1

18.

Cdopmynupyiite nonstue pactBopa. /[laiite onpenenenue coctaBy
pactBopa. Kakue arperatHble cOCTOSHHUS pacTBOpoB Brl 3Haere
XKunkue pactBopsl. JlaiiTe ompeneneHue U (pU3HMUECKUI CMBICT
TaKoro ABJIEHUS, KaK, OJJIGKTPOJIMTUYECKAs] JHUCCOLMALIUS
pactBopoB. IIpuBenure npuMepsl.

OIIK-7.3.1

19

ChopmynupyiiTe TOHSITHE DIEKTPOJIUTA, JalWTe OMpeelieHue

OIIK-7.3.1




CHJIBHOTO M ciiaboro anekrpoinuta. JlaiiTe ompeaereHue CTENEHU
nuccounanuu. [IpuBenure npumepsl. 3anuimmnTe 3aKoHbl Payms aist
AIIEKTPOJIUTOB, M30TOHMUECKUI KO DUIIMEHT, PU3HMUECKUI CMBICI.

20.

ChopmynupyiiTe TOHATHE.  BOJAOPOMHBIM TOKaszarenb. Jlaiite
olpezeeHue WOHHOTO TMpou3BeneHus  Bojabl. Hanwummre
ypaBHEHHUE JJis pacuéTa BOJOPOIHOTO MOKa3aTelsl.

OIIK-7.V.1

21.

ChopmynupyiiTe ompenencHue TakuX NOHATHN Kak: ['maponm3
COJIEH, MOHHO-OOMEHHBIE PEaKIuH, NIEpEeUnCINTE BH/IbI
TUAPOIN3a, MPUBEAUTE TpPUMEPHl (TpU THUHA TUAPOIU3A).
Onpenenure PH- pacTBOpoB TUIpOdM3a, JaiiTe ompeieeHue
COBMECTHOTI'O THJIPOJIN3a, IPUBEAUTE TPUMEPHI.

OIIK-7.3.1

22.

ChopmynupyiiTe TOHATHE TPOU3BEIACHUS pacTBOpUMocTH. JlaiiTe
ompezeNeHue mpouecca pactBopeHus. Jlaiite  onpeneneHue
HACBIIICHHBIX pacTBOpoB. JlaiiTe ompezeneHue KOHCTAHTHI
pPacTBOPUMOCTH, BBIUYMCIICEHUE PACTBOPUMOCTH B MOJIB/JI, I/JI,

OIIK-7.V.1

23.

Chopmynupyiite mnoHsitie  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
npoueccoB. JlaiiTe ompenelieHUe OKUCIUTENb, BOCCTAHOBUTEIIb,
MPUBEANUTE IPUMEPHI U YKKUTE, B KAKUX CIydasxX MOXKET OJUH U
TOT XKe DJIEMEHT BBICTYIIATb KaK OKHUCIINTCJIb 150) 050 KaK
BOCCTAHOBUTEb.

OIIK-7.3.1

24,

Chopmynupyiite moHSATHE «INEKTPOJHBIN MOTeHIHAMY. JlaiTe
ornpezeneHue M (PU3NYECKUN CMBICT JTBOMHOTO  3JIEKTPHUUECKOTO
cnosi.  OOBsICHUTE SIBJICHUS CKayka TOTCHIWana. Hamwmure
ypaBHeHue HepHcra.

OIIK-7.3.1

25

ChopmynupyiTe TMOHATHE TalbBAaHUYECKOTO JJIEMEHTA, JanTe
OmpefieNieHue MOHITHUS «AJEKTPOA» B DIIEKTPOXUMUU, HAMHIINTE
ypaBHeHue HepHcTa, ykakuTe, Kakue MPOIECChl MPOTEKAIT Ha
Karole, a Kakue Ha aHojJe. 3alHIluTe TOKOOOpPa3yIOIIyIo
peakuuoo i1 TajdbBaHMYECKOro  3JEMEHTa M CXEeMy
rajlbBaHUYECKOIO  3JIEMEHTA. Haiite  omnpeneneHue
AJIEKTPOJIMTUYECKOrO KJIIH0Ya, ero (PU3HUYECKUN CMBICI.

OIIK-7.Y.1

26

ChopmynupyiTe MOHATHE DJIEKTPOJIM3a PACIJIaBOB U PAaCTBOPOB,
JalTe OMNpeNeleHUEe H3TOr0 SABJICHHS,  HANMIIATE  IPOLIECCHI
MpOTEKAIoNMe Ha aHoJe W Ha Karojae. Hamumure ypaBHEHHE
®dapanes A dIEKTPONH3a, 00BICHUTE (PU3UIECKUN CMBICT ,JaiiTe
ONpEJIETICHUE DJIEKTPOXUMHUYECKOTO SKBUBAJICHTA.

OIIK-7.Y.1

217.

ChopmynupyiiTe TOHITHE KOPPO3HUS METAIJIOB. HazoBute
GbakTophl, BIUAOIIME HA KOPpO3ur MeTaioB. OOBACHHUTE
MEXaHHU3M KOPPO3MOHHBIX MpoIleccoB. HazoBuTE criocoOBI 3aIIUTHI
OT KOPPO3HH.

OIIK-7.V.1

28.

Chopmynupyiite  monsTue crami. HaszoBure  OCHOBHBIE
KOHCTPYKLUHOHHbIE MeTayibl. CBoiicTBa AJIOMUHHUSA, XpoMa,
XKeneza, ux mnomyyeHue W padUHUPOBAHHE, HCIIONb30BAaHUE B
CaMOJIETOCTPOEHUH U IPUOOPOCTPOEHUH.

OIIK-7.Y.1

29.

ChopmynupyiiTe MOHATHE TMOIUMEPOB, CTPOEHUE TOJUMEPOB U
CroCcoOBbI  MOJY4YeHHUs, HA30BUTEC NPUMEHEHHE IIOJUMEPOB B
MIPOMBIIUIEHHOCTH

OIIK-7.Y.1

30.

ChopmynupyiiTe MOHATHE XUMHUYECKOW HECHTU(UKAIIUN BEIIECTB,
HazoBute wMmeTonpl KonMuecTBEHHOro aHanu3a. Kakue Buabl
MHCTPYMEHTAJIBbHOTO aHAJIN3a Bbl 3HAETE.

OIIK-7.¥.1




MpeICTaBICHBI B Ta0nwmie 17.
Tabmuna 17 — Ilepeyern TeM Juisi KYpCOBOTO MPOESKTUPOBAHMUSI/BBIIOJIHEHUSI KYPCOBOI pabOThI

[lepeuenr TeM s KypcOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

No 1/ [TprMepHBIii IepedeHb TeM I KypCOBOI'O MPOEKTUPOBAHUS/BbIIOJIHEHHS
- KYpCOBOM pabOThI
VY4eOHbIM IIJIAHOM HE IPEeyCMOTPEHO
Bonpocsl 1 mpoBeneHHs IPOMEXYTOYHOH aTTecTallMd B BHJAE TECTHUPOBAHUSA

npezcTaBieHsl B Tabmuie 18.
Tabauna 18 — IlpumepHbii IepeyeHb BONPOCOB JJIsi TECTOB

Ne i/t

[IpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIUKAaTOpa

[IpounTaiite 3a1aHue U 3aNUILINTE Pa3BEPHYTHI 0OOCHOBAHHBIN OTBET
Kakmne kBaHTOBbIE UKCIIa MOJHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AJIEKTPOHA

Omanon omeema: B keanmosoii mexanuxe kaxcoas AO onpedensiemcs
mpems K8anmosulMu Yuciamu. N -21asHoe KEaHmosoe Yucio,
onpeoensiem oowull 3anac suepeuu (npunumaem 3uavenuss 1,2,3 u m.o.
00 o©)

| —-opbumanvHoe Keanmosoe Yucio onpeoeisem opoUmanrbHoili. MOMEHM
Koauuecmaa 08uxcenull d1ekmpona (npunumaem 3uavenus 0,1,2,3 u m.o.
00 N-1). Kasicoomy 3nauenuio 2nasnoco K8aHmoeo2o 4ucid,
coomeemcmayem N 3HAYEHUL OpPOUMATLHO20 K8AHM08020 uucia l.
OpbumansbHulil MOMEHmM KOauuecmea osudiceHutl, smo eekmop, (L) ezo
aAbCONOMHASL 8eNUYUUHA NPUHUMAEM CIPO2O ONPEOelEHHble KBAHMOBbLE
sHauenus. Taxum obpaszom, obosHauenue 11006020 NOOYPOBHS
onpeoensiemcsi 08YyMsl KBAHMOBLIMU YUCIAMU, 2NAGHBIM U OPOUMATTLHBIM
K8aHmogvimu yuciamu. L

M, — MazHumHoe K8AHMoBoe YUCIO ONpeoesien 603MONCHbIE 3HAYEHUS]
npoekyuu opouUmanrbHO20 MOMEHMA KOAUYECmea O8UNCEHUS IIeKMPOHA
Ha QuxkcuposanHoe Hanpaesiexue 8 NPOCMpaHcme.

My — CNUHOB0€E KBAHMOBOE YUCTIO — COOCMEEHHDLI MACHUMHBIL MOMEHM
UMNYIbCA, NPOEKYUSL BeKMOPA CRUHA HA ONPeOeNéHHoe HanpasieHue

S

-5

Taxum obpazom NOAHYIO IHEP2UIo INeKMPOHA XAPAKMEPUIVIOM

N -enagnoe Keanmogoe uucio u |-opoumanvHoe KeaHmMogoe Yucio

6HEULHE2O NnoJisd, MOHCeEN NPUHUMANTb 3HAYEHUA ms =

OIIK-7.3.1

[Ipouuraiite 3a1anue, BHIOEPUTE MPABWIBHBIN OTBET U apTYMEHTUPYHTE
3TOT BHIOOD.

B arome, 3nekTpoHHas popMysia KOTOPOTOo
15%2522p®3s?3p°3d1%4s24p®4d35s2, ... BaeHTHBIX SMEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

Apaymenmuposannulti omeem:

CoenacHo s1eKmpoHHO20 NACNOpMa , OnpeoeumM eMeHm, SmMo HUOOU,
Ha 8HewHell 91eKMPOHHOU OpOUMAnU HAx00sAmcsi 2 CnapeHHbIX
anexmpona Ha 5% - nodyposre , Komopbwle 6036yACOAACy Nepexooim Ha
5-p! nodyposens a maxce 3 anexmpona na 4d*-nodypoene, maxum
o6pazom 5 necnapennwvix 1exmpornos(5s5ptad®) onpedensiom
KOJIUYeCmB0 8AJICHMHBIX JJIeKMPOHOS.

OIIK-7.3.1




IIpasunvuwiii omsem: d

[IpounTaiite TEKCT, BRIOEPUTE MPABUIHHBIA OTBET U 3aMUIINTE
MOCJIEIOBATEIBHO 3JIEMEHTHI B TTOPSIIKE YBEJIIMUECHUST CIIMHOBAJIEHTHOCTH
JUISL CEIYIOUINX AJIEMEHTOB B BO30YXKIEHHOM COCTOSIHUH.

a.Al; b. Mn;

d. Be; e. As

Koy npasuiviozo omsema: d, a,e,b

OIIK-7.3.1

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHUE. K Ka)101 MO3UIINH,
JTAaHHOU B JIEBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TTO3UIIHIO B
mpaBoM cToJioIe. Ha BHENTHEM 2JIEKTPOHHOM YPOBHE HAXOJUTCA :

a. Sc; 1. 3 anmekTpoHa
b. Sh; 2. 4 seKkTpoHa
d. Ge; 3. 1 siekTpoH

e. Si 4. 2 anexkTpoHa
5. 5 35IeKTPOHOB
6. 6 2IEKTPOHOB

KI4Y npasuibHo20 omeema.

a b d e
4 5 2 2

OIIK-7.3.1

[TpounTaiiTe TEKCT, BEIOEPUTE MPABHILHBIC BADUAHTHI OTBETA U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 npe/y10’keHHOT0 TIepeyHs BEIECTB BRIOCPHUTE BEIIECTBA MOHHOTO
CTPOCHUS B KOTOPOM IIPUCYTCTBYET KOBAJICHTHAS TIOJISIPHASL CBS3b!

1. Xnoposogopoxa, 2.Kapbouar narpus, 3. Oxcun cepsl (1V), 4. AMmuak,
5. Cynwdart xene3a(ll)

IIpaBuibHBIN OTBET:2,5.

Ob6ocHoBanue: NOHHYIO KPUCTAIUTMYECKYIO CTPYKTYPY HMEIOT BEIIECTBA
B y3J1aX KOTOPBIX HAXO/AATCS MOHBI, HO CJIO’KHBIE HOHBI 00Pa3yIOTCs U3
3JIEMEHTOB C Pa3HOH 3eKTpooTpuIaTeibHOCThI0. Kak 10 CO32- B
kapOonare Hatpust 1 SO42- B cynbdare jxenesa, IJie Mexay KUCIOpOIOM
Y DJIEMEHTOM KOBAJICHTHASI TIOJISIPHAS CBsI3b. TakuM 00pa3oM COIu
UMEIOT MOHHYIO CBS3b, HO CIIO)KHBIE HOHBI BHYTPH KPUCTAIIJIOB UMEIOT
KOBAJICHTHYIO NOJSIpHY0. OCTaIbHBIE MPEITI0KESHHBIE BEIIECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

OIIK-7.3.1

[IpounTaiiTe TEKCT U 3aNMUILNTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
JlaiiTe onpesieneHre BOJIHOBOM (DYHKLIMH, YKQOKUTE €€ GU3NIeCKU
CMBICIL.

Omanonnwiil omeem:3aKoHbl OBUNCEHUS YACMUY 8 KBAHMOBOU MEXAHUKe
gvipascaromces ypasnenuem LlIpéounzepa. Imo ypaenenue
npeocmasisem coboti ouggeperyuaivrhoe ypasHenue 8 YaCmubix
NPOU3BOOHBIX. DMO ypasHeHUe Onucvléaen nogeoeHue d1eKmpoHa 6
amome, Mo ecmb CEA3bl8Aem IHEPSUIO CUCTNEMDbL C €€ 80THOGLIM
osudicenuem. Takum oopazom eonnosas hyukyus (v )xapaxmepuzyem
8EPOAMHOCIb HAXO0XHCOEHUS DIEKMPOHA 8 NPOCMPAHCIEe, MO eCMb
@u3zuneckull cmMulcl, 5mo 0b1acme 8 NPOCMpPAaHcmee, 20e 8ePOSIMHOCHIb
HAXox#cOeHUs 2NeKMPOHA MAKCUMATbHO, MY 001acmb HA3bleaem
opbumanvio.
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[IpounTaiite TeKCT, BEIOEPUTE MPABUIBHBINA OTBET U 3aIUILIUTE
apryMeHThI, 000CHOBBIBarOIIME BBIOOP. Pacmonoxuts smemeHTs! A
MOArPYIIIBI B OPAJKE YCUIIEHUS METAJUIMUECKUX CBOMCTB:

a. Be, Mg, Ca, Sr, Ba, Ra;

b. Mg, Be, Ca, Ra, Sr, Be;

c. Ca, Mg, Be, Sr, Ra, Ba;

d. Sr, Ra, Ba, Ca, Be, Mg;

e. Ra, Ba, Sr, Ca, Mg, Be

Apeymenmuposannwiti omeem: C ygenuueHuem amomHoz2o paouyca
VBeNUUUBAIOMCs 60CCIMAHOBUMENbHbIE CBOUCMA, MO eCMb
memannudeckue, paouyc 8 IICO 6 noopynne ceepxy 6Hu3 ygeiuuusaemcs,
COOMBEMCMBEHHO U MEMALIUYHOCTb V8EeTUYUBACHICS

IIpasunvhoviii omeem. a

OIIK-7.3.1

[IpouunTaiite TEKCT, BRIOEPUTE MPABUIBHBIA OTBET U 3aIUIINATE
apryMeHThbl, 000CHOBBIBAIOIIHE BHIOOP OTBETA

B xmopune xanpuus CaCly ... xumuueckast cBs3b.

d. HENOoJIsIpHasA KOBAJICHTHAS,

b. monspHast KoBaseHTHas,

C. MOHHad;

d. MeTamnueckas

Omeem: Honnas,

Obocnosanue omsema.:CaCly, smo conv obpaszasannas snemenmamiu ¢
As/0 >1.9, c653b uonnas

OIIK-7.3.1

[IpounTaiiTe TEKCT U YCTAHOBUTE IIOCIIEOBATEIBHOCTh METAILJIOB,
KOTOpbIE€ BOCCTAHABJIMBAIOTCS HA KAaTOJIE MPH 3JIEKTPOJIM3E PaCTBOPOB
coneii: 1.Cynbdar menwu,

2. Hutpat cepebpa,

3. Cynbdar xenesa,

4.Cynbdar nuHka

lNpaBunbHbIV 0TBET:2,1,3 /4.

OIIK-7.3.1

10.

[Ipouuraiite TeKCT, BEIOEPUTE MPABIIbHBIC BAPUAHTHI OTBETA U
3aMUIIUTe apryMEHThI, 000CHOBBIBAIOIIHE BHIOOP OTBETOB. M3 uncia,
YKa3aHHBIX B PATY 2JIEMEHTOB BHIOCPUTE JIEMEHTHI, JIsI KOTOPBIX
XapaKTepHa MOCTOSHHASA CTENEHb OKUCIICHHUS.

1.K, 2.Br, 3.1, 4.Mn, 5. Ca.

npasunvhslti omeem 1,5.

Obocnosanue:Ha eHewinell 31eKmpoHHOU OpOUMAU y Kaaus Haxo0umcs
MONLKO 0OUH IIEKMPOH , NOIMOMY OH MOACEm 0moaeamy €20 U
nposensams cm oK +1, y kanbyus 2 91KMpoHa oH Modtcem omoasamay
MONbKO 2 2]IeKMPOHA U NPOABIAMb C OK +2.

OIIK-7.3.1

11.

[IpounTaiiTe TEKCT U 3aMIIUTE Pa3BEPHYTHII 00OCHOBaHHBIN OTBET.
JlaiiTe onpenenenye raabBaHuueCcKoro dJIEMEHTA.

Omanon omeema: I anveanuueckuti 21emenm, 5mo yCmpoucmea, npu
NOMOWU KOMOPO20 XUMUYECKAS IHEP2UsL NePexooUum 8 d1eKmpuiecKyio
3a C4ém OKUCTUMENbHO-60CCMAHOSUMENLHO20 npoyecca. Ycmpoucmeo
npeocmasisiem coootl 08a 1eKMpo0a MEMALIUYECKUX, INeKMPOIUM U
anekmpoaumudeckuti kuod. Ha snekmpoode (kamooe) npomexaem
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npoyecc 60CCMAHOBIEHUsL KAMUOHO8 Ha 2leKmpoode( aHooe)npoyecc
OKUCTeHUs MemaJiid.

12.| IlpounTaiite TEKCT, BEIOEPUTE NMPAaBUIbHBIN BapuaHT oTBeT U 3ammmmure | OITK-7.3.1
apryMeHTbl, 000CHOBBIBAIOIIIE BEIOOpP OTBETA.
3aKoH, KOTOPBIN TJIACHUT, YTO KOJIMYECTBO ra3a, paCTBOPEHHOTO B
XKHUJIKOCTH, MPONOPIIMOHAIBHO €r0 MapluualbHOMY JaBICHUIO!
a. 3akoH JlanbTOHA
b. 3akown I'eii Jlroccaka
C. 3akoH ['enpu
d. 3akon Payis
NpAGUIbLHBIL OMEem C.
Obocnosanue omsema. 3aKoH, no KOMOPOMY Npu NOCMOSIHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2a3a 6 OaHHOu
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEeHUI0 2MO020 2A3d HAO
pacmeopom .onucam aneautickum xumuxkom Y. I'enpu 3axon npucooen
JUWD OJI51 UOCATIbHBIX U NPEOebHO Pa30a6/IeHHbIX PACMBOPO8 U
negvicoxkux oasnenuit. Cm = K P, K — koncmanma I'enpu, -P-
napyuanvroe oagnerue, Cy — MONAPHAS KOHYESHMPAYUSL.
13.| I[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIICIOBATEILHOCTD BO3PACTAHHMS OIlK-7.3.1
3HaueHus: PH WX BOJHBIX paCTBOPOB AJISl CIEAYIOIIUX BEIIECTB:
1. Cynbdar xenesza(lll)
2. Hutpat nutus ,
3. Cunukar Kanus,
4. Cepnas kucnota
Ipasunvnoiti omeem: 4 —1—2—3.
14.| TlpounTaiiTe TeKCT W yCTaHOBUTE cooTBeTcTBHE. K Kaxmoil mosmmumu, | OITK-7.3.1
JaHHOW B JIEBOM CTOJOIlE, MOJ0EpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
IIpaBOM CTOJIO1IE
a......3s23p%3d! 4s24p°4d° 1. Sc,
b....... 4524p%40195525p35(° 2. Ge,
d........ 4s%4p%4d° 3. Sb,
T 3s23p23d° 4. Si
IIpasunvHolil omseem:
a b d e
1 3 2 4
15.| IlpounTaiite TEKCT, BBHIOEpUTE MpaBUIbHBIE BapuaHThl oTBeta U | OIIK-7.3.1

3aMUIIUTe apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

@opmyael UIsl pacdeTa U3MEHEHMsI SHTAIbIIMM U JHTPOIIMM B XOJE
XUMHYECKON peakIuu, MpoTeKaroiie no ypasuenuio 2A + 3B = C + 4D,
UMEET BUI: ...

8. AH_, = (AHc + AHp) - (AHA + (AHg);
b. AH i = (AHc +4 AHp) - (2 AHa + 3 AHg);
¢. AH . = (2 AHA +3 AHg) - (AHc + 4 AHp);

peakumn




d. AS® = (Sc +4 Sp) - (2 Sa + 3SB);

peaxium
e. Asgeamm = (ASa + ASg) + (ASc + ASp)
g. Asgeamm = (ASa + ASg) + (ASc + ASp)

Ipasunvnviti omeem: b, d.

Obocnosanue omsema.: Co2nacHo nepeomy u 6mopomy Cie0Cmeuro
3axona I 'ecca mennogou 3¢pghexm xum. peakyuu pager cymme dmaibnuil
OIIK-7.3.1npoodykmos peaxyuu ¢ y4émom cmexuomempuiecKux

K02 huyuenmos MuHyc cyMma dHaibnull UCXOOHBIX 8eUeCmE C YUEMom
cmexuomempuyeckux ko3gouyuenmos. /s snmponutinoco s¢hghexma
AHANI02UYHO.

16.

[IpounTaiiTe TEKCT U 3aIUIIKUTE Pa3BEPHYTHI 00OCHOBAaHHBIN OTBET.
Jlalite onpeneneHue pacTBopa, yKaKUTe CBOMCTBA PaCTBOPOB U
CHOCOOBI BBIPQXKEHUSI KOHLIEHTPALIUH.
Omanon omeema: Pacmeop-3mo 00HOPOOHAsS. 20MO2EHHAS CUCeEMA
cocmosawas Uz pacmeopumeis pacmeopeéHHo20 geulecmsd u npooyKmos
ux ezaumooeucmeust. (Uonvl, moaekyivt) OCHOBHOU XapaKmepucmuKoll
pacmeopa ssnsemcs e2o cocmas. Cocmas onpedensiemcs
KOHYEHMPAyUsAMU:

m

=M 100% C, =2
m_ MV MY
p—pa YWMOJAIPHAA. !
m

npoyenmnas: C

%(macc)

Cy = -
HOPMANbHAS M-V

sewecmea

C,= monw | ke
MO-]Zﬂ]ZbHaﬂ : M seujecmed ’ mpacm(i()pum&m

OIIK-7.Y.1

17.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alUILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOP OTBETA, BEIOEPUTE BbIpAXKEHUE
JUISL KOHCTAHThl PABHOBECHS CUCTEMBI OOpaTUMBIX peakuuid 1Jis
CJIEYIOLLErO ypaBHEHUs
2N2(r) + O2(r) < 2N20 (1)
__INOF - INO]
[N,I'[0,] [N ][O, ]

o kNI L INOT
[N,OJ [N, J*
Ilpasunvruviti omseem: a
ObocHosanue:ons nobou cucmemor:aA+bB—>cC+dD, Cozracro
KUHeMU4eCKOMY YPAGHEeHUI0 NPAMOLL peakyui: v =K -C* -Cle

H
D= F. Nc . CMo V=1
v=k CC CD ’, 8 MOMEHM HACMYNJIEHUSA PABHOBECUS] v v

K-C*-Cge _k-Ck-Cl %=K,

0o0paTHOM:

Taxum obpazom :

K =[C]¢-[D]¥ [A)*[B]°, credosamenvro omsem a

OIIK-7.¥.1

18.

[TpounTaiiTe TEKCT U yCTAHOBUTE MOCIIEIOBATEILHOCTD B MIOPSIIKE
yBenuueHus: Macchl pactBopéHHOTO NaSOs, BemecTBa, 00BEMBI
pPacTBOPOB OJMHAKOBBIC, TNIOTHOCTh MPUHSATH ~ 1, €CJIM KOHIICHTpAIIUs
3THX PacTBOPOB:

OIIK-7.V¥.1




a. 0,1mponientHass  b. 0.1monspHast

c. 0.1nopmaneuas  d.0.1 MonsTbHas

3anuimMre  COOTBETCTBYIOIIYIO — IOCJIEIOBATEIbHOCTh OYKB  ClieBa
HAarpaso.

Ipasunvuviti omsem: a,c,d,b

19.| IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHE. K Ka) 10 1MO3UIIHH, OIIK-7.V.1
JTAaHHOU B JICBOM CTOJIOIIE, TOI0EPUTE COOTBETCTBYIOIIYIO TIO3UIIHIO B
npaBoM ctoJione. Onpenenure 1BET HHAUKATOpa - peHondTaneHa
a. KBr 1.ManuHoBBIN
b. NaOH 2.becuBeTHbli
c. LiCl 3. Kénrerit
d. Na;CO3 4. Cunuit
NPABUNIbHLIU OMBEm
a b c d
2 1 2 1
20.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIILHBIC BAPUAHTHI OTBETA U OIIK-7.V.1

3aMUIIATE ApTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB. YKaXKUTE
raJIbBAHWMYECKUE DJIEMEHTBI, KOHIICHTPAIUS COJIeH paBHA | MOJIB/T, B
KOTOPBIX CBUHEIL BBITIOJIHICT (PYHKIIUIO aHOIA!

a. MenHo-cBUHIIOBBIM  C. CBUHIIOBO- HUKEJIEBBIN

b. CBuHIIOBO-IIMHKOBBIN 0. CBUHIIOBO-CepeOPSHbBIN

Ipasunvnviti omeem. a, d .

Obocnosanue omsema. J[ns onpedenenus anood, HeodXooumo
paccuumams pagHOBeCHblU INeKMPOOHbLL NOMEYUdl No YPaGHEHUIO
Hepucma, yuumwisas, umo konyenmpayuu coneti 00UHAKO8ble, MONCHO
UCNONIb3068aMb CMAHOAPMHDBILL 2JIeKMPOOHBIN NOMEHYUAT, |

0 _ 0 0 . 0 0
Pz ini = -0,25B Doz sy < Peyzricur Poveipp < Pag1ng
(of\qug =+0,799B (pgnp/Zn =-0,763B (/)guz*mu =+0,337B

gngz*/Pb =-0,126B gDr?n“/Ni =-0,258

¢gb2*/Pb < (pf\g*/Ag (pgbz*/Pb < (Dguz*/Cu Qﬂekmp 00, Yy Komopozco

NeKMPOOHbLL NOMEHYUA DOJlee INeKmMPOoOmpUyameibHulll, Oyoem
8bINOIHAMb DYHKYUIO AHOOA.




21.

[IpounTaiiTe TEKCT U 3aUIIUTE Pa3BEPHYTHII 00OCHOBaHHBII OTBET
Ornpenenenue, 4To ABJISIETCS KPUTEPUEM IPOTEKAHUS PEAKIUU

g peakuun A—B, xoTopas nmpakTu4yecku UIET 10 KOHLIA ONpEAeInuTe
AS peaxiuu, eciiu peakius 3K30TepMUYECcKasl.

Omanouuwviil omeem: IK30mepmMuyecKas peakyus no YClo8ur, mo ecib
AHpeauu <0, Kpumepuem npomexanus peaxyuu a61s1emcs usmMeHeHue
c60600nou  sHepeuu lubdbca, ecnu  AG<0, mo makas peaxyus
8o3modicHa coenacto ypasuenuto: AG = AHpeaquu - T'AS |, Ho max kax
AHpeayuu <0, no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
C1ed08amenbHo, CO2IACHO ypasheHuto dHepeuu lubdca, AS mooxcem
UMemb BeIUYUHY U NOJIONCUMETbHYIO U OMPUYAMETbHYIO, HO YCI08Ue

00JIIICHO OBbIMb GLINOAHENO " |AH | > |T AS| :

OIIK-7.V¥.1

22.

[IpounTaiite TeKCT U ycTaHOBUTE cooTBeTcTBUE. K Kaskoit mo3unum,
TAHHOH B JIEBOM CTOJIOIIE, TOAOEPUTE COOTBETCTBYIOUIYIO MTO3UIUIO B
paBoM crondue. [l peakuuu npu JaHHBIX YCIOBUS BO3MOXHO
IIPOTEKaHUE:

a. AH>0, AS<O0; 1. B npsIMOM HarpaBJIEHUH .
b. AH<0, AS>0; 2. B 00paTHOM HamIpaBIICHUHU.
c. AH>0, AS>0; 3. B COCTOSIHUM PaBHOBECHS
d. AH<0, AS<0

[IpaBusIbHBIN OTBET:

a b
2 1 1 1

(@]
o

OIIK-7.V.1

23.

[IpounTaiite TekcT, BEIOEpUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIME BEIOOp OTBETA.

TennoBoii 3¢ hekT XuMUUECKO! peakiiu, MpoTeKarole npu
IIOCTOSIHHOM JIaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPruu;

b. sHTanBINY;

C. sHepruu ['n66c¢a;

d.3HTpOIHH.

Omesem: b.

Omeem: Tennogou 3¢hgpexm xumuyeckoul peakyuu onpeoensiemcs
coenacHo nepsomy 3akony mepmoounamuxu. AH = AUHPAV,
C1e006amenbHO Omeem: IHMAanIbnuU.

OIIK-7.V.1

24.

[Tpounraiite TEKCT, BLIOEPUTE MpPABHIILHBIE BapUAaHTHI OTBETA W
3aIUIINTE apryMEHThI, 000CHOBBIBAIONINE BEIGOP OTBETOB
Ipomecc Fe** + 2e = Fe® mpoucxomuT B ranbBaHMYECKOM dJIEMEHTE,
KOHIIEHTPAIIHH comel 1 MoIb/m

a.Mg | MgCl; || FeSOq4 | Fe

b.Fe | FeClz || NiClz | Ni

C.Al| AICIs || FeClz | Fe

d.Fe | FeSOq || CuSO4 | Cu

OIIK-7.Y.1




IIpasunvhoviii omeem: a, C.
Obocnosanue: Ilpoyecc soccmanognenus npoucxooum Ha 31eKmpooe,

nomeyuail Komopoczo bonee 3Jl€Kmp0n0ﬂ09fCMmeﬂbelﬁ.

(/)E”B/Ni =-0,25B > (/)ge%/Fe =-0,44B BoccraoButens Ni

0 _ 0 _
Pes ey =+0,34B > Peoejpg = 0,44B BoccraHoButenp  Cu

(/)2@ a = -1,668B < (0292+ e = —0,44B BoccranoBurenp  Fe

=-0,44B Boccranosutens Fe '

=-236B < (/’Ee

0
(DMgZ*/Mg > |Fe

25.

[IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBME. K KaXa0il MO3MLHUH,
JAHHOW B JIEBOM CTOJIOIE, MOJOEpUTE COOTBETCTBYIOIIYIO MO3UIIMIO B
MpaBOM CTOJIOIE. B KOHTaKTe HAXOAATCS METAJUTBI B PA3IMYHBIX Cpelax
KaKue MpOLeCChl MPOTEKAIOT Ha KaTOJE.

a. Zn/Fe pH <7 1. Pb®* +2e = Pb°

b. Cu/Fe pH >7 2. 02 +2H,0 + 4 & -40H"
c. Pb/Fe pH =7 3. Fe?* +2e = Fe°

d. Ni/Cu pH <7 4.2H20 - 4§ — Op + 4H*
5.2H*+2& — Hy°

[IpaBusIbHBIN OTBET:

a b c d
5 2 2 5

OIIK-7.V¥.1

26.

[TpounTaiiTe TEKCT U 3aNMIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET.
[Tpu sneKTpoIM3e BOJHOTO PACTBOPA, MEPEUUCIICHHBIX HWKE, Ha
WHEPTHBIX DJIEKTPOAAX BBIICISIOTCS TOJIBKO BOJAOPOJ U KUCIOPO/I.
a.ZnCly;  b.KF; ¢.ZnSOs; d.KClI;

Omanon omeema: SneKponus, 3mo npoyeccovl npomexKawue Ha
INEKMPOOAX NPU NPOXOHCOEHUU NOCMOAHHO20 INEKMPUUECKO20 MOKA.
Convb, 00pazosannas akmueHbIM Memaiom, JeKMpPOOHbIll NOMEHYUA
MEmaia Menvbiie 2NeKmpoOnblll NOMEHYUAId 6000pooa u3 600ui( -
0,76B), nosmomy na kamooe occmanasiusaemcs 6000poo u3 600w, Ha
aHooe OKUCTAemCs KUCIOPOO U3 800bl, MAK KAK IJIeKMPOOHbl

nomeHyuan hmopuo uoHa (pg - = 12,6B > uem onexmpoonuiii
2

NOmMeHYyuan Kuciopooa us 600bl (0320,02 =+1,368B

Tpasunvhwiii omsem: b

OIIK-7.V.1

27.

[IpounTaiite TekcT, BEIOEPUTE MPABUIIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBatoIME BEIOOp oTBeTa. [Ipu snekrponuse
BOZHOI'O PACTBOPA ... HA JJIEKTPOJAX NMPOUCXOIAT IPOLECCHI:
2H,0 +2e =H; +20H, S*-2e=5°

a. NaxSOq; b. CdSOqs ;
c. CuS; d. NasS ;
e. NaxSO3

Ipasunvusiii omsem d.

Obocnosanue: Conb, 00pa308aHHASL AKMUBHBIM MEMATIOM,
INEKMPOOHBIL NOMEHYUAT MEMAIA MeHbUle NOMEHYUANA 8000POOA U3
600bi( -0,76B), nosmomy na kamooe éoccmanasiusaemcsi 8000poo u3
60001, Ha anoode okucisemcs KUciopoo u3 800bl, max KaxK 31eKmpooHblil

0 o
nomenyuan @, . =—0,48B menvue uem snexmpoonbviil

HomeHyuan (08,20,02 =+1,368

OIIK-7.V.1




28. OIIK-7.V¥.1

[IpounTaiite TEKCT U YCTAHOBUTE IIOCJIEIOBATEILHOCTD
pa3psHKEHUs BEILECTB HAa KaTOAE IPU MPOXO0XKIECHUHU IOCTOSIHHOIO
JNIEKTPUYECKOrO TOKA JJIA CIEAYIOIIHUX PACTBOPOB:

a. xmopuaa meau (1),
b.cepHoli KUCITOTHI,
c.xmopuma xenesa (1),
d..cynbdara HEKE,

Ipasunvuviti omsem: a. b. d. c.

29.| IIpounTaiiTe TEKCT, BEIOEPUTE MPABUIIbHBIC BAPUAHTHI OTBETA U OIIK-7.V.1
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIUE BEIOOP OTBETOB. J1JIs1 3aIUTHI
KaJIMHUsI OT KOPPO3UHU BO BIIAXKHOM BO3JyXe B KAYECTBE KATOTHOTO
MTOKPBITHS MOKHO MCIIOJIb30BATh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvuviti omsem: ¢, d.

ObocHosanue: KamoOonvim noKpbimuem MoAcem CAyHICums Meida,
9NeKMPOOHBLL NOMEHYUATL KOMOPO20 boJiee 21eKmMpPONOI0HCUMENbHbLL
yem 3auunaemolil Mema, CO2IACHO MadIUYbl CMAHOAPMHBIX
9NEKMPOOHLIX NOMEHYUAL08 Do.Jlee INeKMPONONIOHCUMENbHbLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

30.| [IpounTaiiTe TEKCT M yCTAaHOBUTE COOTBETCTBHE. K KaXk 101 O3HIINH, OIIK-7.V.1
JTaHHOU B JIEBOM CTOJIOIIE, ITOA0EPUTE COOTBETCTBYIOUIYIO TO3UIIMIO B
npaBoM croinoue. TemnepaTypHblii KO3(D(OUIIMEHT peakuy paBeH 3 KaK
MU3MEHUTCS CKOPOCTh XMMHUUECKON PEaKInu, €CIIU TEMIIEPATypy

U3MEHUTh:
a. moBbICHTH Ha 40° 1. 287 pa3t
b.monmsuTs Ha 40° 2.421 pa3t
C.HOBBICUTH Ha 55° 3. 81pa3?
d.rmoBsicuTH Ha 30° 4. 27 pa3?
5. 8lpaz]
NPABUNLHBIL OMEem.
a b c d
3 5 2 4

Ilpumeuanue: Cucmema oueHUBAHUA MECMOBBIX 3A0AHUIL.

1 mun) 3adanue KombuHUpOBAHHOZO MuUnA ¢ 6bIO0POM OOHO20 BEPHO20 OMEema U3 4Yemvipex
NPEONONCEHHIX U 0DOCHOBAHUEM GblOOPA CUUMAEMC sl GEPHbIM, eClU NPAGUIbHO YKA3AHA YUppa u npugeoeHvl
KOHKDEMHble ap2yMeHmbl, UCNOab3yemble npu 6vlbope omgema. I[lornoe coeénadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuvill omeem unu e2o omcymemeaue — 0 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOAbKUX 8APUAHMOE OMEEmMA U3 NPeOdlONCEHHBIX
U pasgepHymviM 0OOCHOBAHUEM BblOOPA CHUUMAEMCS 8EPHBIM, €Cl NPABUIbHO YKA3AHbL YUPpsbl U npusedensl
KOHKpEmHble apeyMenmbl, UCNOAb3yeMble npu @vlbope omeemos. Ilonnoe cosnadenue ¢ 6epHbIM OMBEMOM
oyenusaemcs 1 bannom, eciu donyweHvl owubky umu omgem omcymcemeyem — () 6annos.

3 mun) 3adanue 3aKpLImoz0 Muna Ha YCMAHOGIEHUE COOMBEMCMBUSL CUUMAENCs GePHbIM, eCau
VCMAHOBIEHbL 6Ce COOMBEMCMEUsL (NO3UYUU U3 00HO20 CMOAOYA 6EPHO CONOCMAGIEHbI C NOUYUSIMU OPY2020
cmoabya). Ilonnoe coeénadenue c 6epHbIM OmEemoMm oyeHusaemcs 1 6aniom, He@epHblll Omeem UlU e2o
omcymemeue — ) 6annos

4 mun) 3adanue 3aKpvIMO2O MUNA HA YCMAHOBLEHUE NOCAE008AMENbHOCIU CYUMAEMCsl 6EPHbIM, eClu
APABUILHO YKA3AHA 8Csi nociedosamenvHocmy yugp. Ionnoe coenadenue ¢ eepnvim omeemom oyenugaemcs 1
bannom, eciu oonyujervl outubKy unu omseem omcymemeyem — () 6annos.

5 mun) 3aoanue omxpvimozo muna ¢ pazeepHymuiM OMEEMOM CYUMAENC 6ePHbIM, eCau Omeem
cosnadaem ¢ IMAIOHHLIM RO coOepaicanuio u noaHome. Ilpasunvuviti omeem 3a 3adaue oyenusaemcs ¢ 3 6auna,
ecnu donyujena oona owuoka \ Hemounocms \ omeem npasunbHbLL, HO He Noaubll - 1 bann, ecaiu donyweno bonee 1
owubxu \ omeem nenpasuivhwill \ omeem omcymemeyem — () 6ain08.




[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEICIMIONIMEe  MPOLEAYyphl  OICHHUBAHUS
UH/IMKATOPOB, XapaKTepU3YIOIIMX dTanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JIOKaJIbHBIX HOpMaTuBHBIX akrTax [YAIIL, perlaMeHTHpPYIOIUX MOPSINOK U HPOLERypy
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IPOMEKYTOUYHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. Meroauueckue ykazaHus JUisl 00y4aroLIMXCsl 10 OCBOCHUIO AUCIUIIMHBI

[lenbto AMCUMIUIMHBL SBJISETCS — IIOJyYEHUE CTyJIEHTAaMU HEOOXOJUMBIX 3HaHUH,
YMEHUH U HABBIKOB B OOJIACTM XMMHH, YTO IMO3BOJMT UM YCIEIIHO pelaTh TEOPETUYECKUue U
IIPAKTUYECKHE 3a7auu B 00sacTu pa3paboTKy MOAeel LenblX KOHCTPYKIUI WM UX YacTel s
Ne(GUHULUY TPaBUIIBHOCTHU MPUHITHIX KOHCTPYKTOPCKUX U MPOEKTHBIX PEIIeHUH; 00ydaronuecs
JIOJKHBl OCBOUTH JIMCUUIUIMHY Ha YpPOBHE, MO3BOJISIIOIIEM UM MPUMEHUTh CBOM HaBBIKM B
pasHbIX  OONacTAX  JEATENBHOCTH  MCCIENOBATelNsd,  IOJIyYMBLIETO  IOJATOTOBKY IO
oOpa3oBaTenbHO# mporpamme OakanaBpals.03.06 «MexaTpoHHUKa U pOOOTOTEXHHUKA

11.1. Meroauueckue ykazaHus s OOYyYarOIIMXCA 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3zHAauY€HUE JICKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOMHOE, CHUCTEMHOE,
rIyOOKOe U SICHOE HW3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBPEMEHHOM JIEKIMH B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYyYUTHh BCIO MH(GOPMAIMIO TIO T€ME, a B OCBOCHUHU
byHIaMEHTaNbHBIX MpPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHUSA, HOBEHIINX
JOCTIDKCHU HaydyHOW MbICiH. B ydeOHOM mpoliecce JIEKIMS BBITIOJHSIET METOAO0JOTUUYECKYIO,
OpTraHHU3aIMOHHYI0 U UHpOopMamoHHYI0 (GyHKIMU. JIeKIHs pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00slacT 3HaHUs, €€ MpoOJIeMBbl, JaeT IEJbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBSI3b C IPYTUMU JUCHUIUIMHAMMU.

[Inanupyemble pe3yJibTaThl TP OCBOCHUH O00YUYAIOIIUMHUCS JICKIIMOHHOTO MaTepuana;

— TIOJy4YeHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OINPEIENSIETCS 1IEIEBOM YCTAHOBKOM K KaK/10M KOHKPETHOU TEME;

— TIOMy4YeHHE OMbITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeseM;

— pa3BuTHEe MpodecCHOHATBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy |
CaMOCTOSITEJIbHOTO TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TOJy4YEHUE 3HAHUUW O COBPEMEHHOM YPOBHE pa3BUTUA HAYKH M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJIMKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTU U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSITH HX B  Pa3IUUYHBIX
bopMyIIHpOBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TTOHITHUH.

JlekMOHHBI MaTepualm MOXET CONPOBOXKIAThCA JEMOHCTpaluend CclaigoB U
WCIIOJIb30BAaHUEM pPa3/laTOYHOTO0 MaTepuana TMpU TPOBEACHUM KOPOTKHUX JAUCKYCCHH 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACTBHBIX TEMATHK I10 TUCIUTUIMHE.

CTDVKTVDa OpeaoCTaBJICHUA JCKIIMOHHOIO MaTepuaa.




— BcrymieHne — 4acTh J€KIMH, LEIb KOTOPOH - 3aMHTEPECOBATh U HACTPOUTH AYJUTOPUIO HA
BOCIIpHsTHE yuyeOHOro Martepuana. B ero cocraB BXomsaT: (QOpMYyJIHMpPOBKAa TEMbI JEKIIHH,
XapakTepUCTHKa e MpOo(ecCHOHATbHOW 3HAYMMOCTH, HOBU3HBI U CTEIICHU HM3YYCHHOCTH,
LeNM JICKIWHU; W3JIOKCHHWE IUIaHa JICKI[MH, BKIIIOYAIONIETO HAUMECHOBAHUS  OCHOBHBIX
BOIIPOCOB, MHOJIEKAIINX PACCMOTPEHHIO HA JICKIMH; XapaKTePHCTHKA PEKOMEHIyeMO
JTUTEPaTyphl, HEOOXOMUMOW [JIi OpPTraHU3AIHMH CaAMOCTOSITEIBHOH pPabOThl CTYJEHTOB;
PETPOCIEKIsI-HAIOMHHAHNE O BOIIPOCAX, PACCMOTPEHHBIX Ha MPOILION JICKIHH, CBSA3b UX C
HOBBIM MAaTCcpHaJIOM, YKa3aHUC Ha €ro poJjib, MECTO U 3HAYCHHUC B [[aHHOﬁ JUCHHUILIINHE, a
TaK)Ke B CHCTEME JIPYTUX HayK.

— OcHOBHas 4YacTh - U3JIOKCHUE COJCPKAHHS JICKIUH B CTPOrOM COOTBETCTBHH C
MMPCAJIOKCHHBIM IIJIAHOM. Bxirogaer paCKprBaIOH_[I/Iﬁ TEMY JICKIIUA KOHHGHTyaHLHBIﬁ u
(akTHUeCKUil MaTepuall, ero aHaliu3 U OLCHKY, Pa3IM4HbIe CIIOCOOBI apryMEHTALUH WU
A0Ka3aTCJIbCTBA BbIIBUTACMBIX TCOPCTUUCCKUX MOI0KCHUH.

— 3akirodeHue - MojABe/eHHe OOIIero uTora JEeKIuHu, 0000IeHne MaTepuana, popMynnpoBka
BBIBOJIOB 110 TEME JICKI[MH; OTBETHI Ha BOIPOCHI CTY/ICHTOB.

— Jlnsg Haamekalmero OCBOCHHUS Kypca XUMHHU HCIIONB3YIOTCS CICHUAbHBIC HATJIsTHbIC
CPEJ/ICTBA, C IOMOIIBIO KOTOPBIX MOYKHO TMEepeiaBaTh CTYJCHTaM MH(GOPMAIUIO O BEIICCTBAX,
00BEeKTax U cylecTBe (HU3UUECKUX U XUMUYECKHX MpeBpalleHuil. J[eMOHCTpaIysl OIbITOB,
MOACIIN KPUCTATUNITMICCKUX pCIHéTOK, Ta6JII/IIII)I 1 IUIaKaThbl C QHCPICTUYCCKUMU JUarpamMmMamMu
00pa30oBaHUs MOJIEKYJI, PEaKIUi ¢ KaTalu3aTopaMu U 0e3 HUX U T.JI.

— Ocy1miecTBieHre KOHTPOJSL 33 BEICHHEM CTYJCHTAaMHM KOHCIEKTa JISKIHH;  OKa3aHWe
CTyJACHTaM IIOMOIIM B BCACHHUH 3aIlIMCH JICKLIUH (aKHeHTHpOBaHI/IC H3JI0KCHUA MaTcpurajia
JICKLMH, BBIIEIICHHE TOJI0COM, HHTOHAIMEH, TEMIIOM pedd Haubosiee BaKHOI nHbopmarmy,
VICTIOJIb30BaHUE T1ay3 IS 3aIIMCH TaOJIUII, CXEM)

11.2. Meroauueckue yka3aHus A OOy4aroIMXcs IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabot

B xozme BbIMONHEHHs J1a0OpaTOpHBIX paboT oOyyaromuics JOJKEeH YIIIyOUTh H
3aKpenuTh 3HAHUS, NMPAKTUYECKUE HABBIKH, OBIIAJIETh COBPEMEHHONW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBaJU(HUKAIMOHHON XapaKTEepPUCTHKONW 0O0yYaromerocs.
Brinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-TIPAKTHYECKOH, pacuyeTHO-
AHAJTUTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPHUATUH.

Boinonnenue nabopaTopHbIX padOT 0O0yHarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
U3yYeHUs] JUCLMIUIMHBI, OIpenenseMoil ydueOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIIUM pelIeHre CIEAYIOMNX OCHOBHBIX 33/1a4 00y4aroerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA MPOLECCOB, SBIEHUH U OOBEKTOB,
U3y4aeMbIX B PAMKax JAaHHOW JUCIUIUIHBI;

— 3aKpeIuvleHue, pa3BUTHE U JIeTalu3alisl TEOPETHUYECKMX 3HAHHM, MOJTy4YEeHHBIX Ha
JEKIHSX;

— ToJlyueHHe HOBOW MH(OPMAIUH 110 U3y4aeMON JUCLUIUINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3amanue 1 TpeOOBaHM K ITPOBEIEHUIO Ja00PATOPHBIX padOT
3amanue u TpeOOBaHUS K BBITIOJHEHUIO JTA0OPATOPHBIX Pa0OT MPHUBEACHBI B METOAMYECKHX
YKa3aHUsIX:

— Xumus : DKBUBAJICHT. 3aKOH YKBUBAJIICHTOB : [ DIEKTPOHHBIN pecypc] :
METOUYECKHIE YKa3aHHsI [0 BRIMOJHEHUIO TabopaTtopHoit pabotsl / C.-Iletep0. roc. yH-T



a’pokocM. mpudopoctpoenus ; cocT.: T. E. KpeutoBa - Dnektpos. TekctoBsie naH. - CII6. : U3a-
Bo ['YAII, 2021. - 19 c.

- Xumus. TermnoBoi 3G dEKT (SHTATBITNA) XUMUYECKON peakIuy : [ DIeKTPOHHBIN
pecypc] : MeToaudecKe yKa3aHus K BBIIOJIHEHUIO0 JabopaTropHoii pabotsl / C.-Iletepl. roc. yH-
T adpokocM. npudbopocTpoenus ; cocT.: T. E. Kpbsuiosa. - OnekTpoH. TekcToBbie aaH. - CIIO. :
Usn-so I'VAII, 2023. - 22 c.

- XuMus : XuMUYECKHE peaKklli, BbI3bIBAIOIINE IEKTPUUECKHI TOK, JJIEKTPOIHBIE
MOTEHLUAJBI ¥ 3JIEKTPOABUKYLIUE CUIIBI : [ DIEKTPOHHBIN pecypc]| : METOIUYECKUE YKa3aHUs K
BBITIOJTHEHMIO JTabopaTtopHoi padoTsl / C.-Iletepl. roc. yH-T a3poKocM. IPUOOPOCTPOCHHUS |
coct.: T. E. KpsutoBa. - DnekTpoH. TekctoBbie AaH. - CII06. : U3a-Bo 'YAII, 2022. - 24 c.

- KpeuioBa, T. E. Xumus. Koppo3ust MmeTaiioB: : [ DIeKTpOHHBIN pecypc] yueO.-
meton. mocobue / T. E. Kpeutosa. — CII6.: I'YAII, 2023. - 36 c.

Crpykrypa 1 dhopMa otdera o 1a0oparopHoi padore
1. Ilenb paboThl.

2. JlabGopatopHoe 00opyoBaHuE.
3. OnucaHue 3KCIIEPUMEHTA.
4. OO6paboTka pe3ynbTaToB

TpeboBanus k 0ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe

TuTynpHBINA JTUCT OTYETA TOJDKEH COOTBETCTBOBATH IIAOJIOHY, IPUBEACHHOMY B CEKTOPE
HopMmatuBHOM nokymenrtaruu ['Y AIT https://quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OTYETa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
['OCT 7.32-2017. TpebGoBaHus NpHBeleHbl B CEKTOpe HOpMaTUBHOM nokymeHTtaruu ['YAII
https://guap.ru/regdocs/docs/uch

IIpu dopmHupoBaHHMN CNIHMCKAa MCTOYHUKOB CTYJEHTAM HEOOXOJMMO PYKOBOJICTBOBATHCS
tpeboBanusiMu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUs: crHcKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HopMaTuBHOU nokyMeHnTarmu ['Y Al https://quap.ru/regdocs/docs/uch.
1. BrinonHeHs! HEOOXOAUMBIE PACUETHI.

2 [TocTpoeHs! rpaduyuecKie 3aBUCUMOCTH OT 3aIaHHBIX TaPaMETPOB.
3 Crienadbl BHIBOIBL.
4 BrIMoTHEHBI KOHTPOJIBHBIC 3aJIaHKS Ha TEMY J1Ja0OpaTOPHOH pabOTHI.

11.3. Metoauueckue ykazaHus JUisi 0Oy4aroLIMXCsl M0 MPOX0XKIEHUIO CAMOCTOSITEIbHOMN
paboThI

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON pabOThI, 00YUarOUIUIiCs BBINOIHAET paboOTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoaaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

B mporiecce BBITOTHEHUST CaMOCTOSITENBHOM paboOThHI, y oOyuaromerocs: GpopMupyercs
nenecooOpasHoe MiIaHUpoBaHUE pabouero BpeMeHH, KOTOpOe MO3BOJSET UM pa3BUBATh YMEHHUS
¥ HaBBIKH B YCBOCHHM W CHCTEMAaTH3allMM TPUOOpPETaeMbIX 3HAHWH, OOECIIEYMBAECT BBICOKHMA
YPOBEHb YCHEBAa€MOCTH B NEpUOJ OOyYeHHUs, TOMOTraeT IOJY4YUTh HABBIKM TMOBBIIICHHS
po(heccCuoHaNTbHOTO YPOBHSL.

MeTtoaudyeckumMi ~ MaTepualaMH,  HAMpaBISIIONIMMH  CAMOCTOSITENIbHYIO  paboTy
00yJaronuxcs SABISIOTCS:

— y4eOHO-MeTOAMYECKUI MaTepual no AucuuIIIuHe; (16 8,9)


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

11.4. Meroauyeckue yKazaHUsA i1 OOyYaroONmIUMXCs IO TPOXOXKICHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCHEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yJaromuxcs, OCyIIECTBISIEMOrO B TEUEHHUE CEMECTpa C b0 OICHMBAHUS XOJla OCBOCHUS
JUCIUTUIAHBI.

1. 3amuTa M1abopaTopHBIX padboT

2. BeimonmHeHne mpoBepoOYHOM pabOoTHI IO TEME J1A00PaTOPHOU PabOTHI
3. pemienue 3a1a4 1Mo Teme J1a00paTOpHOIl paboTHI.

4. J151g TeKyIIero KOHTPOJIS YCIIEBAEMOCTH UCIIONIB3YIOTCS TECTHI,

npuBe/eHHbIe B Tabnume 18

11.5. Metoauueckue ykazaHus JJisi 00y4aroUMxcs MO MPOXOXKICHHUIO MPOMEKYTOYHON
aTTeCTaluu.

[IpomexyTouHas  artectanus  OOy4YalOIIMXCS — MpeAycCMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4eHHS MO AuciuiuinHe. OHa BKIIIOYAET B
ceos:

— muddepeHIMpPOBaHHbI 3ad4eT — 3TO0 ¢dopMa OIEHKA 3HAHWH, TOTYyYECHHBIX
00yyJaromuMMcs Mpyu U3y4eHUH TUCIUIUIMHBI, TOCEIICHUH JICKIIUNA, BBIMOIHEHUU JTA0OPATOPHBIX
paboT, KOJIJIOKBUYMOB, OTBETa TEOPETUUECKOT0 MaTepHalia Ha 3a4€Te C OLICHKOM  «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEILHOY, «HEYIOBIECTBOPUTEIILHOY.

1. B teuenme cemecTpa i JOMycKa K 3a4eTy CTYJIEHTY HEOOXOoAuMO craTh He MeHee 50%
nabopatopHbIX paboT, He MeHee 50% mpakThuuecKux padoT, BHIMOIHUTH TECTUPOBAHUS B
cpene LMS He Huxke oueHku "yaomierBopuTenbHO". Jlajee CTyIEHT AOIycKaeTcs K
co0eceI0BaHUIO UM UTOTOBOMY TECTHPOBAHHIO Ha 3aueTe."

2. 3aderT BBICTaBJISETCS HAa OCHOBAaHWHU BBIMIOJIHEHHBIX B TEUEHHUE CEMECTpa BCeX
nabopaTOpHBIX PabOT M HAMMCAHWU MTOTOBOTO TECTUPOBAHUS WM TPOXOXKICHUS
co0ece10BaHus.

B Teuenne cemectpa cTyneHTy HeoOxoaumo craath He MeHee 50% mabopaTopHbIX padoT, HE
meHee 50% mnpakThyeckux padoT, BBITOJHUTH TeCTUpoBaHUS B cpene LMS He Huke oueHku
"yaoBieTBOpUTENBLHO". B cilyyae HEBBINOIHEHUU BBIIIEU3TI0KEHHOTO, CTYIEHT, IPU YCIIEUTHOM
MPOXOXKACHUHM TPOMEKYTOYHOM arrectaiud B QopMme -dKk3ameHa/nud.3aueta, HE MOMKET
MOJIYYUTh aTTECTAIIMOHHYIO OLIEHKY BbIlIE "Xopomio"”

Cucrema OLICHOK MNpH MNPOBEACHUM TEKYLIErOo KOHTPOJIS W MPOMEXKYTOUHOW aTTeCTALMU
OCYIIIECTBIISIETCS. B COOTBETCTBUU C PYKOBOJSIIUM JOKyMeHTOM opranuzaiuu PJIO T'VAIL
CMK 3.76 «IlonoxeHue o TEKyIIEM KOHTPOJIE YCIEBAEMOCTH M MPOMEXKYTOYHOM aTTECTAIluU
CTYyJICHTOB M acCIUPaHTOB, OOydYarommxcsi MO 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIETO
obpaszoBanus B ['YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy TUCIUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




