MMHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA30OBAHU S POCCUICKOM
OENEPALINN
(benepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHHs
"CAHKT-IIETEPBYPI'CKUI TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOI'O TIPUBOPOCTPOEHU A"

Kadenpa Ne 5
YTBEPXIAIO
PykoBoauTens 00pa3oBaTenbHON IPOTPAMMBI
K.T.H.,JIOII.

(IOJKHOCTB, y4. CTENEHb, 3BaHUE)
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I'on npuema 2024
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JIuct cornacoBanus pabodel MporpaMMbl TUCHUILIMHBI

[Iporpammy cocraBui (a)
Jlo1., K.T.H. vﬁw4.06.2024 T.1. ®omuuaena

(IOJDKHOCTB, yU. CTENICHb, 3BaHUE) (mozmucs, 1ata) (MHULHATBL, (aMYIIHS)

[Iporpamma omoOpeHa Ha 3acenanuu kadeapsl Ne 5

«24» urons 2024 r, nporokon Ne 02-06/2024

3aBenyromuii kadeapoit Ne 5
JI.T.H.,JIOII. / / 24.06.2024 E.A. ®ponora

(yu4. cTeneHb, 3BaHUE) W (moanuck, nara) (MHULIMAITB, PaMUITHS)

3amecTuTeNnb TUPEKTOpa HHCTUTYTa Ne3 110 MeToAn4YeCcKOoi paboTe

Crapniyii IpenoaBaTeib ‘/ / —  24.06.2024 H.B. PenietHukoBa

(IOMKHOCTB, yU. CTCTICHb, 3BaHHE) \“l<7 /J (moxmuck, naTa) (MHATHATBI, HAMIITHS)



AHHOTALNS

JucuunnuHa «XUMUs» BXOAUT B 00pa30BaTENbHYIO MIPOrPaMMy BBICHIETO 0Opa30BaHUS
— TporpaMMy CHEIHaJUTeTa IO HaMpaBJICHUI0 TMOATOTOBKHW/ croeruansHoct 13.05.02
«CriennuanbHbple AIEKTPOMEXaHUYECKHE CUCTEMBD» HAMPABICHHOCTH «DIEKTPOMEXaHUYECKUE
CUCTEMBI CICIIHANILHBIX YCTPOUCTB U u3enuit». Jluctuminna peanu3yercs kadempoit «NoSy.

JlucuuniuuHa HalleJaeHa Ha (GOpMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIIUX KOMIETEHIIUHI:

OIIK-3 «CnocobeH MPUMEHSTh COOTBETCTBYIONIUHN (U3UKO-MaTEeMAaTHUECKUN armapar,
METO/bl aHaJIN3a W MOJEIMPOBAHUSA, TEOPETUUYECKOIO M SKCHEPUMEHTAIBHOTO HCCIEIOBaHUS
IIPU PEIIeHUH TPOPECCHOHATBHBIX 331249

OIIK-5 «CrocobeH Mcroyib30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX M JJIEKTPOTEXHUYECKUX
MaTepUajoB B pacueTax mapamMeTpoB M PEKUMOB 00BEKTOB PO(ECCUOHATLHON e TEIbHOCTIDY

ConepxaHve AUCLUIUIMHBI OXBATHIBAET KPYI BONPOCOB, CBSI3aHHBIX C O3HAKOMJICHHEM
UCTOPUU XHUMHUHM, a TaKXKe€ C OCHOBHBIMU HAINPABICHUAMH M TEHICHUUSAMH Pa3BUTHUS
COBPEMEHHON XUMHH. JTa HayKa H3ydaeT MaTepUaIbHBIA MHUpP, 3aKOHBl €ro pa3BUTHI,
CHENU(PUIECKYI0 XUMHUYECKYI0 (GOopMy IBMKEHHS MaTepuu. B mporecce HM3ydeHUS XUMUU
BbIpa0aThIBaE€TCs HAYYHBIM B3IJIS[ HA MUP. 3HAHUE XUMUU HEOOXOAMMO Ui IJI0JOTBOPHOMN
TBOPUYECKOH JeATeNhbHOCTH OakaiaBpa JIOO0N HAmNpaBIECHHOCTH. 3HAHWE XHMHUU MO3BOJISET
chopMHpPOBAaTh COBPEMEHHOE HAyudHOE MPEACTaBICHHE O MaTepHH, BEIIECTBE KaK OJHOM U3
BHUJIOB JIBHKYILEWCS MAaTEPUU, MEXAHU3ME TPEBPALICHUN XUMUYECKUX COCIMHEHUM, CBOMCTBAaX
MaTepHaloB O XMMHUYECKHX IPOIEccax B COBPEMEHHOMN TexHMKe. [Ipu m3yueHunm Kypca Xumuu
HEOOXOJIMMO TIPOYHO YCBOHWTH OCHOBHBIC 3aKOHBI, OBIIAJCTh TEXHUKOW XHMUYECKUX PaCUYETOB,
BbIpa0OTaTh HAaBBIKM CAMOCTOSTEIBLHOTO BBIMOJTHEHHUS XUMHUYECKUX JKCIHEPUMEHTOB U
0000menuss  dakrtoB. [loHMMaHMEe  3aKOHOB XHMHH TIOMOXET CTYACHTY B pPEIICHUU
9KOJIOTMUECKUX TpobiieM. 3HaHME Kypca  XUMHUHM HEOOXOIMMO ¥ s MOCIEAYIOIIEro
YCHENTHOTO U3YyYEeHHSI CHeIUATbHBIX JUCIUIUIMH.

[IpenogaBanue AUCUMIUIMHBI TpeayCMaTpUBAaeT ciexyromme (OopMbl OpraHU3alUuU

y4e0HOro Mpoliecca: JIEKIHH, 1abopaTopHbIe pabOoThI, CAMOCTOSTENIbHAS paboTa 00yJaroIerocs.

[IporpaMMoii AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIUE BUIBI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCTIIEBAEMOCTH, IIPOMEKYTOUHAS aTTecTaus B popme audepeHIInpoBaHHOTO 3a4eTa.

OO6mast TpyJ0EMKOCTh OCBOCHHS JAUCITUIUIMHBI COCTABIsET 3 3a4eTHBIX eauHUIbI, 108
4acoB.

S3bIK 00yUYEHHUS 110 AUCITUTUTHHE «PYCCKUHN »



1. TlepeuyeHb MIIAHUPYEMBIX PE3yIbTATOB OOYUCHUS MO TUCITUTUIHHE
1.1. Ilenu npenomaBaHusi AUCIUTLIIAHbBI
Ilenp MaHHOW NHMCIMIUIMHBI — YCBOCHHE CTYJICHTAMH TCOPETHYCCKUX OCHOB OOIIEH XHWMHH,
XUMUW BaXHEHIIMX DJIEMEHTOB M WX HEOPTaHMYECKUX COCIUHCHHH, (OpPMHPOBAHHE
XUMUYECKOTO MBIIUICHUS Y CTYACHTOB, PAa3BUTHE HABBIKOB KCIOJIb30BAHUS CBEICHHUM O
(OUBUKO-XMMHUYECKUX CBOMCTBAX pAa3IMUYHBIX CHCTEM JJIsi CHHTE3a COOTBETCTBYIOIIHMX
COCIMHCHM, BBINIOJIHCHHE TEPMOJMHAMHUYCCKHUX W KHHETHYCCKHUX pacyeToB. IIpmoOpereHue
HEKOTOPOT'O ONBITa JKCICPUMEHTAIBHBIX HCCICIOBAHUN IS pa3pabOTKH  HOBBIX METOJIOB
CHHTE3a U MPUJAaHUS MaTepuaiaM 3aJlaHHON CTPYKTYphI, U KOMILIekca cBOMCTB. [IpencraBnenue
BO3MOJKHOCTH CTYJCHTaM Pa3BUTh M MPOJIEMOHCTPUPOBATH HaBBIKM B 00JIACTH MHHOBAITMOHHBIX

TEXHOJIOTHUH.

1.2. JlucumrmuivHa BXOJUT B COCTAaB 00s3aTENLHON YacTH 00pa30BaTEIHHON MPOTPaMMBbI
BhICIIeTO oOpasoBanums (nanee — OIT BO).
1.3. TlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHSI IO TUCITUIUINHE, COOTHECCHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.
B pesynbrare m3ydeHus AWCHHUILTAHBI OOYyYAIOIIUNACSA AODKEH 00JaJaTh CIeIyHONIMME
KOMIETSHIMSIMHU WM WX YacTsMHU. KoMIeTeHIMY U HHIUKATOPhI UX JIOCTH)KEHUS TPUBEJCHBI B

Tabiuue 1.

Ta6mmma 1 — [lepeyeHb KOMIIETCHIIMI W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnmna)

Ko n svaumenoBanue

KOI[ N HAMMCHOBAHUC MHUKATOpa

KOMIIETCHIIMH KOMIIETCHIIMH JOCTHKEHHS] KOMIIETEHIIUU
Oo6menpodeccuonansubie | OIIK-3 Crniocoben OIIK-3.B.2 BnageeT HaBbIKAMH
KOMIIETEHIINH IIPUMEHSITD IIPUMEHEHHS OCHOBHBIX 3aKOHOB

COOTBETCTBYIOIIHI OpraHUYECKON U HEOPraHUYECKON

(U3HKO-MaTeMaTHYECKUN
armapar, MeTO/IbI
aHalm3a u
MO/ICITUPOBAHHUS,
TEOPETUYECCKOTO U
OKCIICPUMCHTAJIIBHOT'O
HCCIIeIOBaHUS TIPU
pelmeHnn

PO eCCHOHATBHBIX
3a1a4

XAMUU, TPUPOJBI XUMAYECKOU CBSI3U
9JIEMEHTOB; HCIIOJIE30BAaHNS OCHOBHBIX
METOJIOB XMMHUYECKOI'0 MCCIICIOBAHMS
BEIIECTB U COeTUHECHUI

Oo6menpodeccuoHaIbHBIC
KOMIICTCHIINU

OIIK-5 Cnocoben
HCIIOJIF30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX U
3H€KTpOT€XHI/I‘I€CKI/IX
MaTepHuajoB B pacueTax
rapameTpoB U PEKUMOB
00BEKTOB
npo¢eCCuOHATBHON
JESATEIbHOCTH

OIIK-5.3.1 3Haet o0nacTu MPUMEHEHUS,
CBOMCTBA, XapaKTCPUCTHKU ¥ METOJIbI
WCCIIEIOBaHUS STIEKTPOTEXHUUECKUX U
KOHCTPYKIIMOHHBIX MaTePHAIIOB

—  «Dusuxay

2. Mecro aucuuruinssl B cTpykrype OI1
JuctumnanHa MokeT 6a3upoBaThCsl HA 3HAHUSAX, paHee MPUOOPETEHHBIX 00YyYarOITUMUCS
MIPU U3YUYEHUH CIEAYIOIUX TUCITUILINH:

— «Maremaruka. Teopust BEpOATHOCTEN U MaTeMaTUYECKask CTAaTUCTUKA
— «MaremaTuka. MareMaTu4ecKuil aHaIN3»




3HaHus, MOTyYSHHBIE TPH U3YYEHUH MaTepuala JaHHOW AUCHIUIUINHBI, HIMEIOT KaK
CaMOCTOSITENIbHOE 3HAUYEHHUE, TaK U UCIIONIb3YIOTCS MPH U3YUYEHUH IPYTUX AUCIUILINH:
— «Teopernyeckast MEXaHUKa

— «O0m1ast SHEpreTHKa

— «lIpuknagHas MexaHuKa»

— TexHocdepHas 6€30MaCHOCTHY

3. O0beM U TPyA0EMKOCTh TUCHIUTLTAHBI
JlaaHbIe 00 00ImIEM OO0BbEeMe AMCIUILUIMHBI, TPYIOSMKOCTH OTACIbHBIX BHIIOB Y4eOHOU
paboTHI 1O TUCIUTUTHHE (M paclpele]ICHHE dTOW TPYIOEMKOCTH IO CEMECTPaM) MPEICTABICHBI B
Tabimue 2.

Ta6ymia 2 — O0beM U TPYJIOEMKOCTh JTUCITUTIINHBI

Bun yuebHo# paboThl Bceero TpynoemkocTs 11O
cemMecTpam
No2
1 2 3
Oowas mpyooemkocms oucuunaunst, 3E/ (uac) 3/ 108 3/ 108
H3 Hux uacoe npakmuueckoii H0020MmMoBKu
Ayoumopnuie 3anuamus, BCETo vac. 51 51
B TOM YHCJIE:
snexuuu (JI), (gac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(Jac)
naboparopubie padboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padora) (KII, KP), (uac)
JK3aMeH, (Jac)
CamocmosmenvHnas paboma, Bcero (Jac) 57 57
Buo npomesxcymounon ammecmayuu: 3auet, | Hdudd. Hudd. 3au.
mubd. 3ader, sk3amen (3auer, udd. 3ay, 3au.
JK3.¥%)

5 o
HpI/IMeanI/Ie: KaHIAUJATCKHUU 3K3aMCH

4. ConepxaHue TUCIUTIITUHBI
4.1. PacmnpeneneHue TpyJ0€MKOCTH AUCITUIIIMHBI TI0 pa3iesiaM U BUJaM 3aHSTHIM.
Pazaenbl, TeMBbI TUCITUTIITUHBI U UX TPYJOEMKOCTh TPUBECHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUTIINHBI, HX TPYAOEMKOCTh

Pa3nensl, TeMbI JUCLHMIUIMHBI Jlexkmuu | 113 (C3) JIP KII CPC
(dac) (gac) (qac) (dac) (dac)
Cemectp 2
Pasnen 1: Beenenue B XUMUIO 2
Paznen 2. CTpoeHue BeliecTsa 10 5
Pazpen 3. Xumunueckue cucrembl. OOrume 5 2
3aKOHOMEPHOCTU XUMHYECKHX IPOIIECCOB.
Pazger 4. OKUCIIMTEIBHO-BOCCTAHOBUTEIILHEIC 2 2
peakiuu
Paznen 5. CBOMCTBA MPOMBIIIJIEHHO- BAKHBIX 6 6
SJIEMEHTOB U MX COCIUHEHUN
Hroro B cemectpe: 9 17 74
Hroro 34 0 17 0 74




[IpakTnueckas
00yJaronuMucs

MIOATOTOBKA  3aKJIIOYAaeTCd B  HEMOCPEICTBEHHOM  BBINOJIHEHUU
ONpEAENEHHbIX  TPYNOBBIX  (YHKIMH, CBA3aHHBIX ¢  Oya;yuieu

l'IpO(bCCCPIOH&J'IBHOfI ACATCIIbHOCTBIO.

4.2. ConepxaHue pa3iesioB U TEM JICKIIMOHHBIX 3aHITHI.
Copep:xanue pa3felioB U TeM JEKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0nuiie 4.

Ta6n1z1ua 4 — CO,Z[Cp)KaHI/IC pasaciioB U TEM JICKIHHMOHHOT'O ITHKJIA

Howmep paznena

Ha3zBanue u conep:kanue pas3aesioB U TEM JEKIIMOHHBIX 3aHATHI

Pasnen 1 BBenenue B xumuio.

Tema 1.1. [TonsiTHe BellecTBa U XUMHYECKOM PEaKIuu, OCHOBHbIE
ONPEACIICHUS.

Tema 1.2. CrexnoMerpuueckue 3akoHbl. OyH1aMEHTaIbHbIE IOHATUS U
3aKOHBI XUMUHU.

Tewma 1.3. CriocoObI onpeieNieHus KOJTMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.

Paznen 2: CrpoeHne BeniecTBa

Tema 2.1. OCHOBHBIE CBEJICHUS O CTPOCHUN aTOMOB; KBAaHTOBBIC YHCIIA.

Tema 2.2. ITepuoaunueckuii 3akon JI.M1.Menneneesa, csa3b [1.C. co
CTPOEHUEM aTOMa.

Tema 2.3. XuMudecKas CBS3b, BUJIBI XUMHUYECKON CBS3U.

Tema 2.4. MeTto/1 BaJICHTHBIX CBSI3€H, KOBAJICHTHAS CBS3b.

Tema 2.5. MeTo MONEKYISIpHBIX OpOUTaiei.

Tema 2.6 HepaneHTHBIC THIIBI CBA3€H: HOHHAS CBSI3b, METAIINUCCKAs
CBSI3b, BOJIOPOAHAs CBS3b, CUIIbI BaH-nep-Baanbca.

Paznen 3 Xumudeckue cucteMbl. OOIIHe 3aKOHOMEPHOCTH XUMUYECKIX
MPOIECCOB.

Tewma 3.1. DHepreTuka XUMUYECKHUX MTPOLIECCOB, BHYTPEHHSIS SHEPT U,
TeTI0BOM 3(pPeKT XuMUIeCKHX peakiuii, 1-i, 2-i, 3-it 3aKoHBI
TEPMOJMHAMHKH, DHTPOTHSI, KaK (P)YHKIIHS COCTOSIHUS, YHTAIBITHUS.
XUMHUYECKUW MOTEHIINAT.

Tema 3.2. sHeprus 'nbbca, HanpaBIEHHOCTh XMMHUECKUX MPOIIECCOB,
XHUMHYECKoe U (Pa30BOE paBHOBECHE.

Tema 3.3. CKOpOCTh XMMUYECKOHN peaKUu U METO/IbI €€ PEryJIMpOBaHUs,

3aKOH JEHUCTBUSI Macc.




Tema 3.4 OHeprus akTUBAlLlUY, ypaBHEHUE AppeHHyca, MpaBUIIO
Bant-T'odda, kaTanuzaTopsl 1 KaTAIUTHUYECKUE CUCTEMBI.
OCHOBHOI NIOCTYJIAT XUMUYECKON KUHETUKH, KHHETUYECKOE
ypaBHeHMe. BiusHue TemnepaTypbl Ha CKOPOCTbh XUMUYECKOH
peakuuu, ypaBHeHUE AppeHnyca. MeXaHu3M NpOoTeKaHUs
KaTaJUTHYECKUX peaknid. XMMUYECKOe paBHOBECHE IPUHIIUIT
Jlelllarense.

Tema 3.5 PacTtBOpBI, TUCTIEpPCHBIE CUCTEMBI, CITIOCOOBI BBEIPAKEHHS COCTaBa
pacTBopoB. TepMoaMHaAMHUYECKHUE XapaKTePUCTUKH Mpoliecca
o0pa30BaHMs paCTBOPOB. CUJIbHBIE U CJIa0bIE AIEKTPOJIUTHI,
WOHHBIC PABHOBECHS B BOJAHBIX PACTBOPAX, MPOU3BEACHUE
PacTBOPUMOCTH

Tema 3.6 DIIEKTPOJIMTUYECKAS AUCCOIMAIINS, BOIHBIE PACTBOPHI
3JIEKTPOJIMUTOB, BOJAOPOIHBIN TTOKA3aTelb, peakliuu 0OMeHa,
TUAPOIIU3 COJIEH.

Tema 3.7 CBoiicTBa pa30aBICHHBIX PACTBOPOB HEINEKTPOJIHUTOB,
KonnuraTuBHble CBOMCTBA pacTBOPOB, 3aKOHbI Payis.

Paznen 4. OCHOBBI JIEKTPOXUMHUYECKUX TPOIIECCOB.
Tema 4.1. OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC PEAKITHH
Tema 4.2. XUMHUYECKUE UCTOYHUKH AJIEKTPUUECKOTO TOKA. ['ambBaHnYECcKue

3JIEMEHTBI, CTAHIAPTHBIC AJIEKTPOIHbIE TOTEHINANBI. [{BOMHOM
3JIEKTpUYECKUI cilor. YpaBHeHue HepHcTa. PaBHOBECHBIN.
ANEKTPOAHBIN noTeHan. CTaHAapTHBIA BOAOPOIHBIN JIEKTPOLI.

Tema 4.3. DIIeKTpoJIn3, 3aKOHbI Dapajes

Tema 4.4 Kopposus u 6opnda c HEd.

Paznen 5. CBoiicTBa IPOMBIIIIEHHO- BAKHBIX 3JIEMEHTOB U UX COSAMHECHUU.
Tema 5.1. Kitacebl XMMHUYECKHX COEIMHEHNH, CBOMCTBA TPOMBIILIIIEHHO

BaXHBIX DJIEMEHTOB M UX coeTuHeHNH KoMIOo3uImoHHbIe
Matepuansl. Kepmetsl. Xumust metamioB (Al,Fe, Sn,Pb,Mo)
Xumus Hemetamuion: C,S1,S , ¢pymiepen, kapous. TorumBa
(TBEpIOE, KHUIKOE, Ta30BOE), CMa30YHbIE MaTEPUAIIbI, MOTOPHBIE
Macia.

Tema 5.1. Xumuueckast uaeHTuGukanus. MeTopl XUMHYEeCKOTO
HCCIIE0BAHUS U aHAJIM3a BELECTB U UX IPEBPALIECHUN.
KauecTBeHHblii 1 KonuyecTBeHHbIN aHanu3.(I' paBuMeTpUYECKUi,
TUTPUMETPUUECKHUN, KOMIUIEKCOHOMETPUYECKUI METOBI
aHaam3a).




4.3. Tlpaktuueckue (CEeMHUHAPCKUE) 3aHATUSA

TeMsbl MPAKTUYICCKUX 3aHATUH B UX TPYAOCMKOCTDb IPUBCACHBI B Ta6J'II/II_Ie 5.

Tabmuia 5 — [IpakTudeckue 3aHITHS U UX TPYJIOEMKOCTh

Ne | Temsl npaktuueckux | ®opmel mpakTuueckux | TpyaoeMKoOCTb, W3 mux Ne
/1 3aHATHI 3aHATHI (qac) MPAKTUYECKOM | pasierna
MOATOTOBKH, | AUCIIMIT
(Jac) JIUHBI
Y4eOHBIM IIIaHOM HE MPETYyCMOTPEHO
I
Bcero
4.4. JlabopaTOpHBIC 3aHATHUS
Tembl Ta00paTOPHBIX 3aHATUH M UX TPYIOEMKOCTh PUBEACHBI B TAOIUIIE 6.
Ta6ymia 6 — JlabopaTopHbIe 3aHITHS M MX TPYIOEMKOCTh
Ne HanmeHnoBanwue 1abopaTopHbIX paboT TpynoemMKkocCTs, N3 Hux Ne
/T (gac) MpaKTUYECKOU | pasmena
MOATOTOBKHU, | AUCIUI
(Jac) JIUHBI
Cemectp 2
1 CrexnomMeTpuiecKue 3aKOHBbI. 2 1
DyH/IaMEHTAJIbHBIE TTOHSATHUS U 3aKOHBI
xumun. CriocoObl onpeieieHns KOJIM4ecTBa
BEIECTBA
2 OKBUBAJICHT. 3aKOH YKBHBAJICHTA 3 1
3 TenoBoit 3¢ exT (FHTANBINSA) XUMUYECKON 4 3
pEeaKLUU
4 XUMHUYECKUE PEAKIMH, BbI3BIBAIOIINE 4 4
AIEKTPUUYECKUN TOK. DIEKTPOAHbBIE
HNOTEHUHUAIbI ¥ 3JIEKTPOABUKYIIINE CUIIbI
5 Kopposus metasnion 4 4
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOTHEHHE KYPCOBOM pabOThI

VY4eOHbIM MJIaHOM HE MPEyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs

Bunpl camocTosTenbHON pabOThI U €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0muie 7.

Ta6ymia 7 — Buasl caMOCTOSITEIBHON pabOThI M €€ TPYT0EMKOCTh
Bua camocrositesHOM paboThI Bcero, | Cemectp 2,
qac yac
1 2 3

N3ydeHue TeopeTuyecKoro Marepuaia 20 20

JuciuiuinHEL (TO)

[ToaroroBka K TeKyIeMy KOHTPOJIIO 20 20

ycreBaemoctH (TKY)




IToaroroBka K MpOMEXyTOYHOMI 17 17
arrectanuu (I1A)

Bcero: 57 57

5. Ilepeuenp yueOHO-METOIUUECKOTO 00ECIICYCHHUS

JUTS CAMOCTOSITENIEHOW PabOThI 00yUYaIOMIMXCSI IO TUCIHUIUTHHE (MOJIYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHalbl Al CaMOCTOSTENbHON paboThl OOYyYarOMIMXCS YKa3aHbI B

.. 7-11.

6. IlepeueHb neyaTHBIX U FIEKTPOHHBIX YUEOHBIX U3TaHUI

[lepeuenp mevaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUN TIpUBEIeH B Tabmuie 8.
Tabmuna 8— IlepedeHb MEYaTHBIX U DJICKTPOHHBIX YUCOHBIX M3IAHHIMA

[Mudp/ URL aapec

bubnuorpaduyeckas ccpuika

KomnuectBo
IK3EMILISIPOB B
ouoIHoTEKE
(xpome
AIIEKTPOHHBIX
9K3EMILISIPOB)

https://urait.ru/bco
de/512502

Tunxa, H. JI. O6mas xumus B 2 T.: y9eOHHUK JIJIs BY30B /
H. JI. 'munka ; mon penaknueii B. A. [lonkosa,

A. B. babkoBa. — 20-e uzn., nepepad. u jon. — MOCKBa :
WznarensctBo KOpaiit, 2023. — 353 ¢. — (Bricmiee
obpazopanue). — ISBN 978-5-9916-9353-0

https://urait.ru/bco
de/432806

OO0m1as 1 HeopraHU4ecKas XuMus. 3aIa4HUK : y4eOHOe
rmocobue i akagemuyeckoro 6akanaspuara / C. C.
babkuna [u np.] ; mox penakuueit C. C. badkunoii, JI. /1.
Tomunoii. — Mocksa : U3gatensctBo Opaiit, 2019. — 464
c. — (bakamaBp. Akagemuueckuii kypc). — ISBN
978-5-534-01498-3. — Tekcr : anekrponHnsiii // IbC
Opaiit [carit]

OKHCIUTENbHO-BOCCTAaHOBUTEIIBHBIEC MPOIIECCHI : [
DnekTpoHHBIHN pecypc] : yuedbnoe nmocodbue / T. E. Kpbutosa,
T. 1. ®omuuena ; C.-IlerepO. roc. yH-T a9pOKOCM.
MPUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIC JaH. -
Cankr-ITetepoypr : U3a-o 'VAIL 2019. - 77 c.

e.lanbook.com>bo
0k/172907

I'ypos, A. A. Xumust: Teopus U mpakTuka. Metamisl u
crutaBbl : yueObnuk / A. A. T'ypos, I1. B. Cnutuxos, K. H.
Mennbix ; o penakuueit A. A. ['ypoBa. — 2-e uzj., ucmp.
— Mockgsa : MI'TY um. H.D. baymana, 2019.

Xumusi. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI, CTPOCHHE
BEIIECTBA, TEPMOJINHAMIKA, KHHETHKA, PACTBOPHI,
ANIEKTPOXUMUS: [DNEeKTpOHHBIH pecypce] : yueOHoe mocodue
/ T. E. Kpsinosa, T. . ®omuuesa ; C.-Ilerepb. roc. yH-T
a’pOKOCM. IPHUOOPOCTPOCHHUS. - DICKTPOH. TEKCTOBBIE JaH. -
Cankr-ITetepoypr : MU3a-o I'VAIL 2020. - 148 c.

54 X45

Xumus : yueOHuk 11151 By30B / A. A. I'ypoB [u ap.]. - 2-¢
u3n., crep. - M. : Uzn-so MI'TY um. H. O. baymana, 2004. -
784 c.

15

https://znanium.co
m/catalog/documen
t21d=425379#:~:tex

OO6m1as u Heopranuveckas xumus : B 2 T. T. 1 : 3akoHbI
KOHIICTIIIMH : y4eOHOe mocobue / mox pen. akagemuka PAH
A. 10. IluBanze. - 2-e u3n. - Mockga : Jlabopatopust 3HaHHI,



https://urait.ru/bcode/512502
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://e.lanbook.com/book/172907?ysclid=llnsr5ce1o905109997
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/

t=http%3A//pilotL. | 2022. - 495 c. - (YuebHukK /i BeiciIel mikobl). - [SBN
Z.ru/files/10512/ 978-5-93208-576-9. - Tekcr : anekTponnbiid. - URL:
https://znanium.com/catalog/product/1984044

54 E55 OcHoBBI 001ICH XUMUM : yueOHoe mocodue / B. 1. 20
Endumos. - 2-e uza. - M. : UHOPA-M, 2017. - 256 c.

https://urait.ru/bco | Xumus : yueOHuk as By30B / FO. A. Jlebenes,

de/536017 I'. H. ®agees, A. M. T'ony6es, B. H. lllarioBan ; mox obmiei
penakuueii I'. H. ®aneeBa. — 2-¢ u3., nepepad. u g01m. —
Mocksa : M3natensctBo IOpaiit, 2024. — 431 c. —
(Beicmiee obpaszoBanue). — ISBN 978-5-534-02453-1. —
Tekcr : anextponHsiii / OOpa3zoBarenbHas maThopma
IOpaiit [caiit].

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTn «IHTepHeT»
[lepeuenn ANEKTPOHHBIX 00pa30BaTENIbHBIX pecypcoB
UH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON ceTn «MHTepHeT», HEeOOXOAUMBIX AJIsi OCBOCHHUS
JTUCITUTUTAHBI IPUBEACH B Ta0HIIe 9.

Tabnuna 9 - [Tepeuenn 3JIEKTPOHHBIX 00pa3zoBaTebHBIX pecypcoB
HHOOPMAIMOHHO-TSJICKOMMYHUKAIMOHHON ceTh «IHTEepHET
URL anpec HaumenoBanue
https://xumuk.ru/ Calit 0 XumMuu

http://www.hemi.nsu.ru | OcHOBBI XUMHH: 00Opa30BaTEIbHBIN CANT 7151 CTY/IEHTOB

8. IlepeueHb HHPOPMAIIMOHHBIX TEXHOJIOTHHA
8.1. IlepeueHb MNPOrpaMMHOIO OOECIEUEHHUs, HCHOIB3YEeMOro IMpPHU OCYIECTBICHUH
00pa30oBaTeNBLHOrO NpoIiecca M0 AUCLHUIIHHE.
[lepedyeHp UCONB3yEeMOro MPOrPaMMHOT0 obecrieueHus npejacTasieH B Tadbauie 10.

Ta6mmia 10— Ilepeders nporpaMMHOTO oOecTiedeHus

Ne i/t HaumenoBanue

MS Office 2010-2013 u MS Windows

8.2. Ilepeuenn HH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM,HCITOJIb3YEeMBIX pH
OCYIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIUILTHHE

[TepeueHb HMCHOIB3YEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IIPEJCTaBICH B
Tabmuie 11.

Ta6mmma 11— Ilepeyerr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBauune

He npenycmotpeno

9. MarepuaiabHO-TeXHUYECKas 0aza
CoctaB MaTepHalbHO-TEXHMUYECKOH 0a3bl, HEOOXOAMMOW [UISI  OCYIIECTBIICHUS
00pa3oBaTeNLHOTO MpoIiecca 10 AUCIHUILTUHE, IPeCcTaBicH B Tabuiel?2.

Ta6ymma 12 — CocraB MaTepuaibHO-TEXHHUSCKOM 0a3bl


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
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017
https://urait.ru/bcode/536017
https://xumuk.ru/
https://xumuk.ru/
http://www.hemi.nsu.ru
http://www.hemi.nsu.ru
http://www.hemi.nsu.ru
http://www.hemi.nsu.ru
http://www.hemi.nsu.ru

Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun

T/T1 MaTepHaTbHO-TEXHUICCKOMN 0a3bl (Ip1 HEOOXOTUMOCTH )
1 | JlekroHHast ay IMTOPUS C UCIIOJIb30BAaHUEM lNacremno 15
JIEMOHCTPAIIMOHHBIX Ta0uIl U cxeM, [lepronnveckoit cucTemMbl 32-01

xuMHuaeckux eMenTos [[.11.MeneneeBa, 00pa3ioB
MHHEPAIOB, MOJICJICH NPOCTPAHCTBEHHBIX PEIIETOK.

2 | Crnenuanu3upoBaHHass XUMHUYECKas 1a00paTOpHsi C l'acrenno 15
UCIIOJIb30BAaHUEM JEMOHCTPALIMOHHBIX IJIAKATOB, 33-02
71a00paTOPHBIX CTEHI0B M YCTAHOBOK JUISl ONIPEEIICHUS 33.04

JKBHUBAJIEHTa METAJLIA, U3MEPEHHUS JIEKTPOJAHBIX ITOTEHIIUAIOB,
CKOpPOCTH KOPPO3UHU- METAIIIIOB - MUJUTUBOJIBTMETPHI;
AQHAIUTUYECKUE U JIIEKTPOHHBIE BECHI; 1a00paTOpHBIE
pH-MeTpsI, IeHTPUdYTH B KaJTOPUMETP.

10. OnenouHsle CpeaCcTBa AJS MPOBEACHUSI IPOMEKYTOUHON aTTeCTalluu
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUIA IPOBEIEHUS MPOMEXKYTOUYHOW aTTECTAaLUU
00ydJaronuxcs no JUCIUTIINHE TPUBEeH B Tabimie 13.
Tabmuua 13 — CocTaB OIEHOYHBIX CPEACTB AJISl IPOBEICHHSI TPOMEKYTOUHOM aTTeCTallH

By mpoMeXyTOuHON aTTeCTalliu IlepeueHb OIEHOYHBIX CPEICTB

JuddepeHumrpoBanHbIN 3a4ET Crnucox BONpocos;
TecTsl.

10.2. B kadecTBe KpHUTEpHUEB OIIGHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHS)
KOMITCTCHIIMA 00yYaronuMuUCcs NPUMEHSETCSA S-OayibHas IMKajga OICHKH C(HOPMHPOBAHHOCTH
KOMITETCHIINM, KOTOpasi puBeieHa B Tabnuie 14. B TedeHne cemecTtpa MOXKET MCIOJIb30BAThCS
100-6annpHass  MmKaida  MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHHBEpPCUTETa,  IpaBUIIA
UCIIOJIb30BaHUsl KOTOPOW, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJbHBIM HOPMAaTUBHBIM aKTOM
I'VAIL
Ta6mmia 14 —Kpurepuu ornieHku ypoBHs chOPMHUPOBAHHOCTH KOMITETCHITUHA

O11eHKa KOMITETEHINN XapakrepucTrka c(hOpMHUPOBAHHBIX KOMITCTCHITUIMA
S5-OasuThbHasI IIKaJIa
«OTJITIHO» — o0yuaromuiicss T1yOOKO U BCECTOPOHHE YCBOWJI MPOTrPAMMHBIN
«3a4TEHO Marepuan;

— YBEPEHHO, JIOTUYHO, IIOCJICA0BATCILHO U TPaMOTHO €r0 H3jaraecr;

— OIHMpasch Ha 3HAHUS OCHOBHOM M JOMNOJHHUTCIBHOH JIMTEPATYpHL,
TECHO MPUBSA3LIBAECT YCBOSCHHBIC HAYyYHBIC TMOJIOKEHHS C MPAKTHUYECKON
JIeATEIIbHOCTHIO HAIIPaBIICHHUS;

— yMeJi0 00OCHOBBIBACT U apTYMEHTHPYET BBIABUTACMbIC UM UICH;

— JIeJIaeT BBIBOABI M 0000IIEHNS;

— CBOOOJHO BJIAJIEET CHCTEMOM CIICIIHAIN3UPOBAHHBIX MOHITHM.

«XOPOITIO» — o0y4Jarontuics TBEpJ0 YCBOMJ MPOTPaMMHBIA MaTepuai, rpaMOTHO U
«3a4TECHOY 10 CYIIECTBY H3JIaraeT €ro, ONUpasCh HAa 3HAHUS OCHOBHOM
JIUTEPATYPHI,

— HE JIONyCKAeT CYIIeCTBEHHBIX HETOYHOCTEH;

— YBS3bIBAET YCBOCHHBIC 3HAHHMS C IIPAKTUYECKON JCATEIBHOCTHIO
HAIIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIC ITOJIOKEHUS,

— JIeJaeT BBIBOJIBI U 0000IICHHUS;

— BJIAJIEET CUCTEMOM CIIEI[HATN3UPOBAHHBIX OHSITHH.




«YIOBJICTBOPUTCIIBHO))
<Ga4YTCHO»

— 00yJaronuiicss YCBOMJI TOJIBKO OCHOBHOM IIPOIpPaMMHBIA MaTepHall,
0 CYIIECTBY H3jJaraeT €ro, OmUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JINTEPaTYPhI;

— JOMYCKAaeT HECYIIECTBEHHbIC OIMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPyJHEHUS B IIPAKTUUECKOM IPUMEHEHUHM 3HaHUM
HaIpaBJICHUSI;

— ¢1abo apryMeHTHUPYET Hay4dHbIC ITOJI0KCHHS,

— 3aTpyaAHsIeTCS B (hOPMYJIHUPOBAHUU BBIBOJOB M 000OIICHUI;

— JACTHYHO BJIAJIECT CUCTEMOM CIICHHATN3HPOBAHHLIX ITOHITHIA.

«HEYJIOBJICTBOPUTEITLHOY
«HE 3aYTCHO

— o0ydJaronuics HE YCBOMJ 3HAYUTEIBHOW YacTH IPOrpaMMHOIO
Marepuaia;

— JIOMYCKAEeT CYIIECTBEHHBIC OIIMOKHA M HETOYHOCTH IIPH PaCCMOTPEHUHN
mpo0JieM B KOHKPETHOM HaIIpaBIICHUH,

— UCHBITBIBAET TPYAHOCTH B MIPAKTHYECKOM IMPUMEHEHHNH 3HAHUIL;

— HE MOJKET apryMEHTHPOBATh HAyYHBIC MOJIOKCHHS;

— He GOPMYJIMPYET BBIBOJIOB M 000OIIEHUI.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UM UHBIC MATEPHUAJIbI.
Bomnpocs! (3agaun) 11 s5K3aMeHa rpecTaBieHsl B Tadmue 15.

Tabnuna 15 — Bonpocs! (3aaaun) 1 9K3aMeHa

Ne i/t

ITepedenp BonpocoB (3a7au) i SK3aMeHa Kon
HHIMKaTOpa

Y4eOHBIM IUIAHOM HE IPEAYCMOTPEHO

Bompocsr (3amaun) s 3aueta / qud . 3aueta npeacraBieHsl B Tadbmuie 16.
Ta6ymia 16 — Boripocs! (3amaun) miist 3auera / audd. 3auera

Ne /m [Tepeuens BompocoB (3agayu) st 3aueta / qnud . 3auera Kon
WHINKATOpa
l. ChopmynupyiiTe OCHOBHBIE TIOJIOKEHUSI KBAHTOBOW MEXaHUKH: OIIK-3.B.2

1. 3anummure ypaBHeHue I[lmaHka, maiiTe OOBSCHEHHWE IOHATHIO
KBaHTOBAsI SHEPT U

a. JaitTe XapaKTEPUCTUKY u omnpezeeHue TIOHSTHIO
KOPITyCKYJISIPHO-BOJTHOBOM TyaJIM3M
0. 3anummre YpaBHeHue [le-bpoiins, NaluTe TOHATHUE UTUHEI

BOJIHBI [le-bpoiis.
2.3anummure
HeonpeaeaeHHOCTH ['eiizenoepra, (H3NYECKUI CMBIC .

MAaTEMATUYCCKOC COOTHOLICHHUC HpI/IHI_II/IHa

2. ChopmynupyiiTe omnpeneneHue MOHITHS «aTom», aTromHoe samapo, | OIIK-3.B.2
naiite omnpeaeneHue, yKaXUTe Ha COCTaB AaTOMHBIX sIZIEp.
ChopmynupyiiTe omnpeneneHue U MOHATHE BOJHOBON (YHKIIUH.

3. 3anumure

[IpuBenure

VpaBuenne Illpenunrepa mms aroma Bomopoxa. | OIIK-3.B.2
Chopmymnupyiite MOHSATHE BOJIHOBOHM  ¢yHkiuu, Jlaite
onpeneneHue KBaHTOBBIM uymciaMm, uX (GU3HYECKUN CMBICII.

JJeKTpOHaMH, aaite noHsatus I[lpmHnmmy 3anpera Ilaynw, [IpaBury
Xynna, npasuiny KiedkoBcKoro.

IPpUMCPLI  3aIIOJIHCHUA ATOMHBIX op6HTaneﬁ

4. Chopmynupyiite nousitue Ilepuogmueckoit cuctembl anmemenTos. | OIIK-3.B.2
[aiite onpenenenue Ilepuonnueckomy 3akoHy MeHnaeneeBa, U
chopmynupyiite  coBpeMeHHOe ompeaeneHue Ilepuoamueckoro
3akoHa. [Jlalite omnpenenenuwe rpynmnsl, nepuoga B IIC. Jaiite
00BbCHEHHE TaKUM TOHSTHSM, KaK aHAJIOTH, B YEM 3aKITIOYAETCS C
CYThb 3TOM 3aKOHOMEPHOCTH.




ChopmynupyiiTe U maiiTe omnpeneieHUE TaKUM TMOHATHUAM, Kak
pamdyc aToMOB W HWOHOB, DSHEPIMM  WOHM3AIUH, CPOJICTBO K
JJIEKTPOHY, AIIEKTPOOTPHIIATENILHOCTB,
OKHCITUTEIbHO-BOCCTAHOBUTEIbHAST ~ CITOCOOHOCTB. [TpuBenute
MpUMEPbl U OOBSICHUTE 3aKOHOMEPHOCTh HM3MEHEHUSI CBOWCTB I10
MIEPUOJTy U T10 TPYIIIE.

OIIK-3.B.2

ChopmynupyiiTe MOHITHE XUMUYECKON CBs3U. HazoBuTE OCHOBHBIE

xapakrepuctukn  X.C. OnummMre  KBaHTOBO-MEXAHUYECKHE
MIPEACTABJICHUS O MPUPOJIE XMMHYECKOUN CBs3HU, Teopus [eltiepa u
JlonnoHa, naiTe MOHATHE OOpa30BaHMS JIByXaTOMHOW MOJIEKYJIBI.
Jlaiite 0OBbsicHEHHME METOJy BaJEHTHBIX CBA3eH, ykaxure THnbl XC.
IIpuBenure npumepsl. KoBaneHTHas CBsA3b, JaTb OIPEIEICHHUE,
IIPUBECTH NIPUMEPBL.

OIIK-3.B.2

ChopMynupyiiTe MOHATHE XUMUYECKON CBsSI3U. HeBaJIeHTHBIE THITBI

XMMHYECKOM CBSI3U: METAJUIMYECKas, [ailTe ONpEAeICHUE TaKOU
CBS3M W  OOBSICHUTE MEXaHU3M OOpa30BaHUs ATOH XHMHYECCKOM
CBSI3H.

OIIK-3.B.2

Jalite ompeneneHUe YHHMBEPCAIBHOMY KBaHTOBO-XMMHUYECKOMY
MeTOoAy  omucaHus  xumudeckoil  csizm  (MMO)  mertony
MoJieKyJspHbIX opbutaneit wim (JIKAO), mpuBeaute mpumepsl u
OTIPEJICTTUTE TOPSIOK CBSI3M, MAarHUTHBIE CBOMCTBA.

OIIK-3.B.2

ChopMynupyiiTe TMOHATHE THOPHAM3AIMA aTOMHBIX OpOHTAJICH.
[Tepeuncnure Bunbl rubpuan3anuii. Jlaiite onpeneneHne MOHITHS O
MOJSAPHOCTH  MoOJIeKyJd. IlpuBeaure mnpuUMepsl NOJSIPHOW U
HEMOJISIPHOM MOJIEKYJIBI.

OIIK-3.B.2

10

ChopmynupyiiTe ompenelneHue paauoakTHBHOCTH. HaszoBure
BO)XHEHIIIME CBOMCTBA PAJUOAKTUBHOTO H3Iy4eHHUSI. o -,3- , ¥ -
HU3JTyYEHHUS. [aiite OIIpeeIIeHne OCHOBHOI'O 3aKOHa
panuroakTuBHOrO pacnazna. Jlaiite ompenenenue Koncrante pacnana

(M)

OIIK-3.B.2

11.

ChopmynupyiiTe mnoHATHE XUMHUYECKOH TepMoauHaMHKHU. JlaiiTe
OTpe/eNIeHUE TOJNHOW YHEPTHMH CHCTEMBI, ¢ (U3UYECKUN CMBICI,
chopMyupyiTe TMEpBbId 3aKOH TEPMOJAMHAMUKH. HAIUIINTE
ypaBHEHUE NEPBOT0 3aKOHA TEPMOJAMHAMUKH.

OIIK-5.3.1

12.

ChopmynupyiiTe mMOHATHE XUMHUYECKOW TepMoauHamMukH. Jlaiite
OTIpe/ieNIeHUE CBSI3aHHOW DHEPTHH CUCTEMBI, €€ PU3NICCKUI CMBICT,
chopMynupyiiTe  BTOPOM  3aKOH TEPMOJUHAMHUKHU, HAMMIIUTE
ypaBHEHUE BTOPOT0 3aKOHA TEPMOIMHAMHUKH.

OIIK-5.3.1

13.

Chopmynupyiite noHaTHe XHUMHUYECKON TepMoAMHAMUKH. JlaiTe
orpeneneHue cBoOomHON sHeprun ['mb0Oca e€ usmueckuii cMbICH,
HanmuImuTe ypaBHeHHe [uO0Oca, yKaXuTe KpPUTEPUHl MPOTEKaHUS
peakuuii. 3anuIIUTe YacCTHYI0 MPOU3BOJHYIO  YUYUTHIBAIOIIYIO
3aBUCHUMOCTh 2Hepruu ['md6ca oT coctaBa cuctemsl. JlaiiTe moHATHE
XHMMHUYECKOr0 MOTCHIIHAIIA.

OIIK-5.3.1

14

ChopMmynupyiTe TOHATHE XAMUYECKOW KUHETUKHU. JlaiiTe
ONpPEACIICHUE OCHOBHOTO TMOCTyJlaTa XHMHUYECKOM KUHETHKH.
ChopMynupyiTe MOHATHE MOJEKYIIPHOCTH PEAKIUU M TOpsIKa
pEeaKuuu. [lepeuncnure QakTopsl BIUAIONIME HA CKOPOCTH
XMMHYECKOM peakiuu.  YpaBHeHHE  AppeHuyca, ypaBHEHUE
Bant-I'odda.

OIIK-5.3.1

15.

ChopmynupyiiTe TOHATHE  pacTBopa. HazoBHTe  OCHOBHBIC
XapaKTePUCTUKHU pacTBopa. JlaiTe MOHITHE O CITocoOax BHIPAKCHUS

OIIK-5.3.1




KOHIIEHTPAIMH PacTBOPOB, KaKWE€ BUJIbI KOHIICHTPAIIHIA CYIIECTBYIOT.
Hanummre dopmynsl ais ux pacaéra (M, N, Cm, T, ¥, )

16

ChopmynupyiiTe omnpeneneHne MOHITHS «KOJUTUTaTUBHBIE CBOWCTBA
pacTBopoB». [laiiTe omnpeneneHue TakuM MOHIATHUIM, Kak Iuddysus,
ocMoc, ocMmoTtudeckoe naBieHue. Cdopmynupyiite 3aKOH
Bant-I'odpda wu 3aKOHBI Payna. VYkaxure 3aBUCHUMOCTH
TEMIEPATypbl KPUCTAIUIM3AUMU U KHUIIEHHS OT KOHLEHTpaluuu
pacTBoOpA.

OIIK-5.3.1

17

ChopmynupyiiTe TOHSITHE 30HHOW TEOPUM KPHUCTAJUIOB, JaiiTe
OmpeNeJieHue  pealbHbIX  KpuctawioB. [lalite  ompenenenue
HECTEOXUMETPUUECKUX COCIUHEHUM WU COCTUHEHUN NEPEMEHHOTO
COCTaBa, NPUBEAUTE PUMEPHI KPUCTAIIOB NEPEMEHHOT'O COCTABA

OIIK-5.3.1

18.

Chopmynupyiite nonsitue pactBopa. /JlaiiTe ompezeneHue coctaBy
pactBopa. Kakue arperatHble cOCTOSHUS pPacTBOpoB Bbl 3Haere
Kunkue pactBopbl. JlaiiTe ompeneneHne U (PUINUECKUI CMBICI
TaKOr'0 SIBJICHUS, KaK, DJIEKTPOJIMTUYECKAs JUCCOLMALINS PACTBOPOB.
[IpuBeauTE NPUMEPHI.

OIIK-5.3.1

19

ChopMynupyiTe IOHATHE  JJICKTPOJIUTA,  JIAWTE OIPEACICHUS
CHWJIIBHOTO M cjaboro anekrposura. JlaiiTe ompenencHue CTENeHH
nuccouuanuu. [lpuBenure npumepsl. 3anuiuTe 3aKoHbl Payns mis
3JCKTPOJIUTOB, H30TOHNICCKHI KO hUIHeHT, hU3NISCKUN CMBIC]I.

OIIK-5.3.1

20.

ChopMmynupyiiTe TOHATHE:  BOJAOPOJHBIA TOKaszatenb.  JlaiiTe
onpeaeseHue MOHHOTO TPOU3BEICHUS Bonbl. Hanumure
ypaBHEHUE JUIsl pacy€Ta BOJOPOIHOIO MOKA3aTeENsl.

OIIK-5.3.1

21.

ChopmynupyiiTe  ompenelieHHe TaKUX TOHATHH Kak: [wmaponm3
coJieli, MOHHO-OOMEHHBIC PEAKIIUU, MEPEUUCIIUTE BUJIBI THIPOIH3a,
mpUBeAUTE MpUMepbl (Tpu Tuma ruaponusa). Ompenenute pH-
pacTBOpPOB  T'MAPOJIU3A, JaiiTe  ONpeAeseHue  COBMECTHOIO
THIPOJIN3a, IPUBEINUTE IPUMEPHI.

OIIK-5.3.1

22.

ChopmynupyiiTe OHSATHE TPOU3BEIACHUSI pacTBopuMocTu. JlaiiTe
ompeneneHue  mpouecca  pactBopeHus. Jlaiite  ompeneneHue
HACBIIICHHBIX pacTBOpoB. JlaliTe omnpeneeHue KOHCTaHTBI
pPAcTBOPHUMOCTH, BBHIYHCICHUE PACTBOPUMOCTH B MOJIB/JI, T/1I,

OIIK-5.3.1

23.

ChopmynupyiiTe TOHATHE OKHUCIUTENTbHO-BOCCTAHOBUTEIBHBIX
npoueccoB.  Jlaiite omnpeneseHUe OKHUCIHUTENb, BOCCTAaHOBUTEIND,
MPUBEAUTE MPUMEPHI U YKAXKHUTE, B KAKUX CIy4YasX MOXKET OJWH U
TOT K€ DJEMEHT BBICTYNIATh KAaK OKHUCIMTENIb WIM Kak
BOCCTaHOBHTEIIb.

OIIK-5.3.1

24.

ChopmynupyiiTe TmOHATHE «DIEKTPOAHBIM TOTCHIHMA». JlaiiTe
ompenenacHue W (U3NISCKUNM CMBICT ABOMHOTO  3JIEKTPUUECKOTO
cnosi.  OObsicHATE SBJICHHsS CKauka MOTeHNMana.  Hamwmure
ypaBHeHue Hepncra.

OIIK-5.3.1

25

ChopMynupyiiTe TNOHATHE TaJlbBAaHUYECKOIO DJJICMEHTa, JaiTe
ONpPEACIICHUE TOHATHUS «AJEKTPOI» B JIICKTPOXUMHUHU, HAIMMIIUTE
ypaBHeHue HepHcra, ykaxuTe, Kakuhe Mpolecchl IPOTEKalT Ha
KaToJle, a Kakhe Ha aHoJe. 3aluIIuTe  TOKOOOpPa3yHOIIyI0
pEaKIMIO ISl TAIbBAHUYECKOIO 2JIEMEHTA U CXEMY T'aJIbBAHUYECKOTO
sneMeHTa. JlaliTe ompenesieHHe 3JIEKTPOJUTUYECKOTO KIHYa, €ro
(bU3UYCCKUN CMBICII.

OIIK-5.3.1

26

ChopmynupyiiTe MOHATHE DBIEKTPOJIM3a PACIJIaBOB M PacTBOPOB,
JalTe OMNpeJeNieHHe JSTOTO SBIEHUS,  HANMIIUTE  MPOLECCHI
MpPOTEKAIIMe Ha aHojAe W Ha Kartoje. Hamumurte ypaBHEHue

OIIK-5.3.1




@apaznes AJ 3IEKTPOIN3a, OOBSICHUTE (PUIUUECKUIM CMBICHT ,JalTe
OIIPEJICIEHUE NIEKTPOXMMUYECKOI0 SKBUBAJICHTA.

27. ChopmynupyiiTe moHsaTHe KOppo3us metauioB. Hazosute dakropsl, | OTIK-5.3.1
BIMSIONINE Ha KOppo3uio MeTawioB. OOBACHUTE MEXaHHU3M
KOPPO3UOHHBIX TMporieccoB. Ha3zoBute cmocoObl 3amuThl  OT
KOPPO3HUHU.

28. ChopmynupyiiTe  TOHITHE cramu.  HaszoBute ocHoBHbIe | OIIK-5.3.1
KOHCTPYKLIMOHHBbIE ~MeTalutbl. CBoiicTBa AnoMUHHS, Xpoma,

XKenesa, ux mnosydeHue u papUHUPOBAHUE, HCIOIH30BAHUE B
CaMOJIETOCTPOEHHH U PUOOPOCTPOCHUH.

29. ChopmynupyiiTe mOHATHE TOIUMEPOB, cTpoeHHe mnoiumepoB u | OIIK-5.3.1
CHocOoObl  MONyYeHHs, HA30BUTE MPHUMEHEHHE TOJMMEPOB B
TTPOMBIIIIIICHHOCTH

30. ChopMynupyiiTe TOHATHE XUMHUYECKOW wuaeHTU(duKanuu Bemects, | OITK-5.3.1

Hazosute METOJABI KOJIHMYECCTBEHHOI'O aHajin3a. Kakne BUbI
NMHCTPYMCHTAJIbHOI'O aHaJIn34a Bbl 3HACTC.

Taobmuua 17 — e

IlepeyeHr TeM JUIi KypCOBOIO MPOSKTHPOBAHMS/BBIIOJHECHUS KypCOBOM pPabOThI
MpeICTaBICHBI B Tabmuie 17.

PEUCHD TEM JJII KYPCOBOTO MPOCKTUPOBAHUSI/BBITIOJHEHUS KyPCOBOM pabOThI

Ne i/t

KYyPCOBOM pabOThI

[TpumepHBIii TepeueHs TeM ISl KypCOBOTO MTPOEKTUPOBAHMUSI/BBITIOTHEHUS

Y4eOHBIM INTAHOM HE IPEAYCMOTPEHO

Bompocel 11 mpoBeneHUsT NPOMEXYTOUHOM aTTecTallMM B BHJE TECTUPOBAHMS
npeJcTaBieHbl B Tadnuie 18.
Tabauna 18 — IlpumepHblii nepeyeHb BOIIPOCOB JAJIsl TECTOB
Ne n/mt IIprMmepHBIii IepeueHb BOIPOCOB ISl TECTOB Kon
WHANKATOpa
1. | IlpounTaiiTe 3aaHKe U 3AMUIIUTE Pa3BEPHYTHII 00OCHOBAHHBIN OTBET OIIK-3.B.2

Kakue kBaHTOBBIE UKCIIa MOJTHOCTHIO XapaKTEPU3YIOT SHEPTUIO
AIIEKTPOHA

Omanon omeema. B keanmoeoti mexanuxe kaxcoas AO onpedensemcs
mMpems K8AHMOBbIMU YUCTIAMU. Il -2]IABHOE KBAHMOBOE YUCIO,
onpeodensiem oowuil 3anac dHepeuu (npurumaem 3uadenus 1,2,3 u m.o.
00 ©)

[ -opbumanvHoe K8AHMOBOE YUCIO Onpedeisien OpOUMAaIbHbIll MOMEHM

KOuuecmea 08udcenull d1ekmpona (npurnumaem 3uavenuss 0,1,2,3 u m.o.

00 n-1). Kaxcoomy 3nauenuio enagnoco KeaHmoBo2o 4ucid,
coomeemcmayem n 3HaueHull opoumanIbHO20 KAHM0o6020 ducaa l.
OpbumanvHulil MOMEHM KOAUYeCmaea 08uxcerutl, smo eekmop, (L) eco
abCoNOMHAsL 8EIUYUHA NPUHUMAEM CIPO20 ONPEOelEHHbLe KBAHMOBbLE
3Hauenus. Taxum obpasom, o0bo3HaueHue 1106020 NOOYPOBHSI
onpeodensaemcsi 08yMs KEAHMOBIMU YUCIAMU, 2TIAGHBIM U OPOUMATbHBIM
K8aHmMosbiMu yuciamu. L

M~ yaenumnoe keanmosoe wucno onpeoensiem 803MONCHbIE 3HAYEHUS
npoeKyuu OpoUmManIbHO20 MOMEHMA KOIUYeCmEa O8UNCEHUS JIeKMPOHA
Ha uUKCUposanHoe HanpasieHue 8 NPOCMpaHcme.

R _CI’ZMH080€ KBAHMOBOE YUCIO — COOCMBEHHBLI MASHUMHBILL MOMEHM
UMNYyabca, NPOEeKyusd sekxmopa CNUHA Ha onpedeﬂéﬂﬂoe HanpaejileHue




1
_+ —
mg =" 5
BHeuIHe20 NOJisl, MOXCem NPUHUMAMb 3HAYEHUs ,
Takum 0Opazom nOIHYI0 dHEPSUIO INEKMPOHA XAPAKMEPUZVIOM.

n -2jideHoe KeaHnmoeoe 4Yucio u l—0p6umaﬂbﬂoe KeaHmoeoe 4ucio

[MpounTaiite 3aanue, BbIOEPUTE MPABUIILHBIA OTBET U
apryMEHTHPYWUTE ITOT BHIOOP.

B aTome, anekrponHas popmyiia KOTOpOro
1s22822p%3s23p®3d!04s24p®4d35s2, ... BaJIEHTHBIX DJIEKTPOHOB ...

a. 3; b. 2;

c.9; d.5;

ApaymenmuposarHwlii omeem.:

CoenacHo s1eKmpoHH020 NACNOPMA , ONPeOeUM NeMeHm, SMo HUOOUL,
Ha GHeWHell INeKMPOHHOU OpOUMANU HAX00AMCsL 2 CRAPEHHbIX
9NeKMPOHA HA 5s° - n00yposne , Komopwie 8030VHcOasCh Nepexoosm Ha
5-p! nooyposenv a maxaice 3 anexmpona na 4d*-nodyposne, maxum
obpazom 5 necnapennvix snekmponos(5s'5pl4d’) onpeoensiom
KOJIUYECMBO 8ANICHMHBIX DJIeKMPOHOS.

IIpaBuabHbII 0TBET: d

OIIK-3.B.2

[IpounTaiiTe TEKCT, BBIOEPUTE MPABWIBHBIA OTBET U 3aIUIINTE
MOCJIC0BATEIHHO YJIEMEHTHI B IMTOPSIJIKE YBEITHUCHUS
CIIMHOBAJICHTHOCTH JIJIS CJICAYIOIINUX DJIEMEHTOB B BO30YKJIEHHOM
COCTOSTHHH.

a.Al; b. Mn;

d. Be; e. As

K04 npasuivbHo2o omeema: d, a,e,b

OIIK-3.B.2

[IpounTaiiTe TEKCT M YCTAHOBUTE COOTBETCTBHUE. K KaX 1011 MO3UIINH,
JIAHHOH B JIEBOM CTOJIOIIE, IOJOCPUTE COOTBETCTBYIOIIYIO TTO3UIIUIO B
mpaBoM cToJione. Ha BHEIITHEM 2JIEKTPOHHOM YPOBHE HAXOJUTCS :

a. Sc; OIIK-3.B.2
b. Sb;
d. Ge;
e. Si

Kllro4 npaesujlibHoco omeema.

a b d e

4 5 2 2

OIIK-3.B.2

[IpouutaiiTe TEKCT, BHIOEPUTE MPABUIbHBIC BAPUAHTHI OTBETA U
3alUIINTE apryMEHThl, 000CHOBBIBAIOIINE BHIOOP OTBETOB.

W3 mpenmokeHHOTro MepevHs BEIIECTB BRIOEPHUTE BEIIECTBA MOHHOTO
CTPOEHHS B KOTOPOM IPUCYTCTBYET KOBAJICHTHAsS MOJIIPHAs CBSI3b:

1. Xnmoposogopoa, 2.Kapbonar natpus, 3. Okcua cepsl (1V), 4. AMMmuax,
5. Cynbdar xeneza(lIl)

[IpaBunbHbIN OTBET:2,S.

O6ocHoBanue: MOHHYIO KPUCTAJUIMYECKYIO CTPYKTYPY UMEIOT BEIlleCTBa
B y3J1aX KOTOPBIX HAXOATCS MOHBI, HO CIIOKHBIE HOHBI 00pa3yIoTCs U3
3JIEMEHTOB C pa3HOM 3JeKTpooTpuaresbHoCcThI0. Kak 1o CO32- B
kapOoHate Hatpus u SO42- B cyibdare xemesa, IJ1e MeKIy KUCI0POIOM
Y 3JIEMEHTOM KOBaJICHTHAsI MOJISIpHAs CBsI3b. TakuM 00pa3oM cosu

OIIK-3.B.2




UMEIOT HOHHYIO CBSI3b, HO CJIOKHBIE HOHBI BHYTPH KPUCTAJUIOB UMEIOT
KOBAJICHTHYIO NOJIIPHYI0. OCTaJIbHBIE IPEAJIOKEHHBIE BELIECTBA UMEIOT
MOJIEKYJISIPHBIE CTPYKTYPBI

[TpounTaiiTe TEKCT U 3alUIIUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
Jaiite onpenenenre BOJIHOBOM (PyHKINU, YKaXKUTE €€ PU3NIECKUI
CMBICIL.

OmanonHolii omeem:3aKoHbl 0BUINCEHUS YACMUY 8 KBAHMOBOU MeXAHUKe
svipadicaiomces ypasnenuem Lllpéouneepa. 9mo ypasnenue
npeocmasisiem cooot oughgepeHyuanvHoe ypasHeHue 8 YacmHulx
NPOU3BOOHBIX. DMO YpasHeHUe ONuUcbl8aem nosedeHue 1eKmpona 6
amome, mo ecmb C8A3bl8aAem IHEPIUIO0 CUCTEMDBL C €€ 80JIHOBLIM
oguocenuem. Taxum obpasom eonnosas (yuxkyus (¥ )xapaxmepusyem
8EPOSIMHOCMb HAX0NHCOCHUSL INEKMPOHA 8 NPOCMPAHCMEe, MO eChb
QusuvecKuti cmuici, 5mo 061acms 8 NPOCMPAHCmee, 20e 8epOSIMHOCHb
HAX04#COEHUsL INeKMPOHA MAKCUMANLHO, M) 001acmb HA3bl8aem
opbumansio.

OIIK-3.B.2

[IpounTaiiTe TEKCT, BHIOEPUTE MPABMIBHBIA OTBET U 3aITUIINTE
apryMeHTHI, 000CHOBBIBarOIIUE BHIOOP. Pacmonoxkuth 3meMeHTh 1TA
MOATPYMIIBI B MOPSIAKE YCHICHHUS] METALNTHYECKUX CBONCTB:

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

Apeymenmuposannwiii omeem. C ysenuueHuem amomHo20 paouyca
VBeNUUUBAIOMCs 60CCMAHOBUMENbHbIE CEOLUCIA, MO eCMlb
Mmemannuyeckue, paouyc ¢ [ICO 6 noopynne ceepxy 6HuU3 y8eiutuusaemcsi,
COOMBEMCMBEHHO U MEMANTUYHOCb YEEUUUBACCS

Ilpasunvuviii omeem. a

OIIK-3.B.2

[IpounTaiite TekcT, BEIOEPUTE IPABUIBHBIN OTBET U 3alMILINTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BEIOOP OTBETA

B xnopune kanpuus CaCl, ... Xumuyeckasi CBs3b.

a. HETIOJIsSIpHAsl KOBAJICHTHAS;

b. moysipHas KOBAJICHTHAS;

C. HOHHas;

d. metamumyeckas

Omeem: Honnas;

Obocnosanue omsema.:CaCl,, a3mo conv 06paszasannas s1emeHmamu ¢
As3/0 >1.9, cea3b uoHHAA

OIIK-3.B.2

[TpounTaiiTe TEKCT U YCTAaHOBHUTE MOCIEAOBATEILHOCTh METAJLIOB,
KOTOpBIE BOCCTAHABIMBAIOTCS HA KATOJIE IIPU AJIEKTPOJIN3E PACTBOPOB
coneit: 1.Cynbdat menu,

2. Hutpar cepebpa,

3. Cynbdar xkenesa,

4.Cynbdar nuHKa

lpasuneHeiti omeem:2,1,3,4.

OIIK-3.B.2




10.

[IpounTaiite TekcT, BRIOEPHUTE MPABIILHBIC BAPUAHTHI OTBETA U
3alUIINTe apryMEHThl, 000CHOBBIBAIOIINE BEIOOP O0TBETOB. M3 uncna,
YKa3aHHBIX B PSIY 2JIEMEHTOB BBIOEPUTE DJIEMEHTBI, JJIT KOTOPBIX
XapaKTepHa MOCTOSIHHAS CTENEHb OKUCIIECHUS.

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

npasunvhull omeem 1,5.

Obocnosanue: Ha enewnetl 31eKmpoHHOU OpOuUmanu y Kauus Haxooumcs
MONILKO 0OUH IJIeKMPOH , NOIMOMY OH MOJCem 0moaeams e2o u
nposenams cm ok +1, y kanvyusa 2 s1Kmpona oH Modicem omoasamay
MONLKO 2 21eKMPOHA U NPOABIAMb CM oK +2.

OIIK-5.3.1

11.

[TpounTaiiTe TEKCT U 3aIHILNUTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET.
Jaiite onpeneneHne raibBaHUUECKOro HJIEMEHTA.

Omanon omeema: I anveanuueckuil 21emenm, 5mo yCmpoucmeda, npu
HOMOWU KOMOPO20 XUMUYECKAs IHEP2Usl NePexooum 6 d1eKmpuieckyro
3a cuém OKUCIUMENIbHO-80CCMAHOBUMENILHO20 npoyeccd. Ycmpoucmeo
npeocmasasiem cooou 08a I1eKmpo0d MEMANTUYECKUX, INeKMPOIUM U
anekmpoaumuyeckul kuoy. Ha sanexkmpooe (kamooe) npomexaem
npoyecc 60CCMAHOBIEHUs KAMUOHO8 HA dneKmpooe( anooe)npoyecc
OKUCTeHUs MemaJlid.

OIIK-5.3.1

12.

[Ipouunraiite TEKCT, BBIOEPUTE NMPABWIbHBIA BAPUAHT OTBET U 3AMUILIUTE
apryMeHTbl, 000CHOBBIBAIOIIIKE BEIOOpP OTBETA.

3aK0H, KOTOPBIN TJIACUT, YTO KOJIMYECTBO raza, pPACTBOPCHHOTO B
KUAKOCTH, IPOMOPIMOHATIBHO €ro NapluuaibHOMY J1aBICHUIO:

a. 3aKkoH /lanpTOoHa

b. 3akon I'eit JIroccaka

c. 3akoH ['enpu

d. 3akon Payns

NPAGUILHBIL OMEEm C.

Obocrosanue omseema: 3aKoH, N0 KOMOPOMY NPU NOCMOSHHOU
memnepamype pacmeopumocms (KOHYeHmpayus) 2asa 8 OaHHoU
HCUOKOCIU NPAMO NPONOPYUOHATILHA OABNEHUI0 91020 2A3d HAO
pacmeopom .onucan aneautickum xumuxom Y. I'enpu 3axon npucooen
UMD OJI51 UOCAIbHBIX U NPEOEIbHO PA30asIeHHbIX PACMBOPO8 U
nesvicokux oaenenuti. Cyy = K -P, K — xoncmanma I'enpu, -P-
napyuanvroe oasnenue, Cy— MONAPHAA KOHYEHMPAYUSL.

OIIK-5.3.1

13.

IIpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTh BO3PACTAHUS
3HaueHus pH UX BOAHBIX paCTBOPOB ISl CIAEAYIOMIMX BEIIECTB:

1. Cynbdar xxeneza(Ill)

2. Hurpar nutus ,

3. Cunmkart Kajaus,

4. CepHas KHCJIOTa

Ipasunvrovii omeem: 4 —1—2—3.

OIIK-5.3.1

14.

[IpounTaiiTe TEKCT M YCTAaHOBUTE COOTBETCTBHE. K KaKIOW IMO3HIUH,
JIAHHOM B JICBOM CTOJIOIE, TTOJOEPUTE COOTBETCTBYIONIYIO IO3HIIMIO B
MIPaBOM CTOJIOIIE

OIIK-5.3.1




a...... 3s23p%3d! 4s24p°4d° OIIK-5.3.1
b....... 4524p®4d'05s25p35d°
d........ 4524p?4d°

€ 3s23p23d°
IIpasunvroiii omeem:

a b d e
1 2 4

[98)

15.

[IpounTaiiTe TekcT, BbIOEpUTE MpPaBHIbHbIE BapUaHThl OTBETAa U
3aMUIIUTE APTYMEHTHI, 000CHOBHIBAIOIINE BBIOOP OTBETOB.

@opmynbl ISl pacdeTa W3MEHEHHS SHTANBIIMU U SHTPONHH B XOJe
XUMHUYECKON peakluu, rporekaroiieit mo ypasuenuto 2A + 3B =C +4D,
UMEEeT BUI: ...

AH?
a peaxn — (AH. + AHp) - (AH, + (AHp);

AH?
b. peakiit = (AHc + 4 AHp) - (2 AHA + 3 AHp);

AH?
c. peakiit — (3 AH, + 3 AHg) - (AHc + 4 AHp);

A 0
d SpeaKL{I/H/I =(Sc +4 Sp) - (2 Sa +3Sp);

AsgeaKuHH
€. = (ASA + ASB) + (ASC + ASD)

0
g. Aspea“um" = (ASA + ASg) + (ASc + ASp)
Ipasunvnoviii omeem: b, d.
Obocnosanue omseema. Coenacho nepeomy u 6mopomy ciedCcmeuro
3axona I'ecca mennogou 3¢hghexm Xum. peakyuu pager cymme dmaibnuil
NPOOYKMO8 peaKyuu ¢ y4émom CmexuomMempuieckux Kodg@duyuenmos
MUHYC CYMMA IHATLNULL UCXOOHBIX BeUeCmE C YUEMOM
cmexuomempuyeckux koagouyuenmos. /i sumponutinoeo sghghexma
AHANIOSUYHO.

OIIK-5.3.1

16.

[TpounTaiiTe TEKCT U 3aIUIINTE PA3BEPHYTHIII 00OCHOBAHHBIN OTBET.
[aiiTe onpeneneHre pacTBopa, YKaxuUTe CBOMCTBA paCTBOPOB U
CIocoOBI BBIPAKEHHSI KOHIIEHTPAIIUA.

Omanon omeema: Pacmeop-3mo 00HOPOOHAs 20MO2EHHAS CUCmeEMA
cocmosawas U3 pacmeopumeins pacmeopeéHHO20 6eujecmsd u nPpooyKmoa
ux e3aumoodelicmaus. (uousl, moaexyivl) OCHOBHOU XapaKmepucmuKou
pacmeopa ssnsemcs e2o cocmas. Cocmas onpeoeisiemcs
KOHYEHMPaAYUsMu:

__m
Cyge y=—100% c, -

npoyenmuas: M pa

n
vV M-V
JMONAPHAA: )

m

Cy=—

HoOpMAalbHAA: , MOJIANIbHAA:

-1
@9% F m;SCU.ICCT Ba /

BCIICCT Ba PpacT BOPHUT €It

OIIK-5.3.1

17.

[IpounTaiiTe TEKCT, BLIOCPUTE MPABUILHBINA OTBET M 3AIUIIHNTE

OIIK-5.3.1




APTrYMCHTHI, O60CHOBI>IB3.IOHII/I€ BI>I60p OTBC€Ta, BI>I6€pI/ITe BBIPAKCHUC
JJIs1 KOHCTAaHThI PaBHOBECHS CUCTEMBI O6paTI/IMI>IX peaKHI/Iﬁ JJIsL
CJICAYIOUIETO YPaBHCHUSA

2 N2 (1") + 02 (I‘) — 2 NzO (F)

_INOF e INO)
N, T[0,] , DAY

_INJIO o JINOF

N,OF N,T

lIpasunvroiti omeem: a
Obocnosanue:ons mooot cucmemvi:aA+bB—cC+dD, Coenacrno

D= - . OA -, g
KUHemu4eCKomy ypaeHeHuro npﬂMoupeaKL;uu:D k CA CB ’ -

b=Kk-Cl.C™,
OHK'3~I['6O6paTHOI711 ¢ ° , 6 MOMEHmM Hacmynﬂeﬂu;l paemoeecuﬂ
- - k_ K
v= 5 kCMCr kCECy KT

> E

Taxum obpazom :

K =[C]¢'[D]Y [A]*[B]®, credosamenvro omeem a

18.

[IpouuTaiiTe TEKCT U YCTAHOBHUTE MOCIEIOBATEILHOCTh B IOPSIKE
yBeIU4YEeHUs Macchl pacTBOpEHHOTO Na,SO,, BemecTBa, 00bEMBI
pPacTBOPOB OAMHAKOBBIE, INIOTHOCTh MPUHSATE ~ 1, €ClTu KOHIICHTpAIHs
STUX PacTBOPOB:

a. 0,1mpouentnass  b. 0.1monspHas

c. 0.1mopmansnas  d.0.1 momsutbHAS

3anmuiuTe COOTBETCTBYIONIYIO  IOCIIEOBATEIbHOCTh OYKB  ClieBa
HaIpaso.

IIpasunvrwviii omeem: a,c,d,b

OIIK-5.3.1

19.

[IpounTaiiTe TEKCT U YCTAHOBUTE COOTBETCTBHUE. K Ka) 1011 O3UIINH,
JIAHHOH B JICBOM CTOJIOIIC, IOJOCPUTE COOTBETCTBYIOIIYIO ITO3UIIUIO B
npaBoM cToJione. OnpenenuTe BET HHAUKATOPA - (peHoapTaaeHa

a. KBr OIIK-5.3.1
b. NaOH
c. LiCl

d. N212CO3

NPABUTLHDLU OMEEM.:

a b c
2 1 2 1

OIIK-5.3.1

20.

[IpounraiiTe TEKCT, BRLIOEPUTE MPABHIbHBIC BAPUAHTHI OTBETA U
3aMUIINATE apPTYMEHTHI, 000CHOBBIBAIONIHE BEIOOP OTBETOB. Y KQXKHUTE
rajgbBaHUYECKHE JICMEHTHI, KOHIICHTpAIHs cojieii paBHa 1 Mob/i1, B
KOTOPBIX CBUHEI] BBIITOJTHACT (DYHKITUIO aHOJIA!

a. MenHo-cBUHIIOBBINM  ¢. CBHHIIOBO- HUKEJIEBBIM

b. CBuHIOBO-IIMHKOBBINH d. CBUHIIOBO-cepeOpsHBIi

Ilpasunvroviti omeem: a, d .

Obocnosanue omseema. /s onpeoenenusi anooa, HeodXooumo
paccuumams pasHOBeCHblll HNeKMPOOHBLI NOMEYUAT NO YPASHEHUIO
Hepucma, yuumwigas, umo konyenmpayuu conell 00UHAKOBble, MONCHO
UCNONIb306AMb CIMAHOAPMHBIU INeKMPOOHbIL NOMEHUUA, |

OIIK-5.3.1




0 _ 0 0 0 <"
Pz i = 0,25B P2+ /py <(p0u2*/Cu; Pozerpn < Pagrag

0 _ 0 .
Popgring = +0,799B ¢y, =—0,763B ¢’ . =+0,337B
0 _ 0 _
P2 /pp = —0,126B Pz i = —0,25B
0 Lo 0 o
Prpze/pp <P agt/ae ORI N (e Dnexmpod, y komopozo

NEKMPOOHBIU NOMEHYUAT DOlee INeKMmpPoOmpuyamenbHulil, Oyoem
BbINOIHAMb (DYHKYUIO AHOOA.

21.

[IpounTaiiTe TeKCT U 3aMUIINTE Pa3BEPHYTHI 00OCHOBAHHBIN OTBET
Omnpenenenue, 4To SABISIETCS KPUTEPUEM NTPOTEKAHUS PEAKLIUU

Hns peaknun A—B, KoTOpast npakTHYECKH UIIET 10 KOHIA OINPEIEIIUTE
AS peakuuu, eciy peakus 3K30TEPMUYECKAS.

Omanonuwiii omeem. IK30MepMULECKAsi peakyus. no YClo8uro, mo echo
AHpeqipu <0 , Kpumepuem npomexanusi peakyuu sA611emcs UsMeHeHue
c60000HoUt  oHepeuu Tubdca, eciu  AG<0, mo maxas peaxyus
6803MoxcHa coenacto ypasneHuto: AG = AHpepopu - T'AS , HO max kak
AH e <0 , no ycnosuro, a peaxyusi npomexaem eciu AG < 0,
Cn1ed08amenvHo, Co2lacHo ypasHenuro sHepeuu lubodoca, AS moocem
UMemsv GeIUYUHY U NOJONCUMETbHYIO U OMPUYAMETbHYIO, HO YCA08Ue

|AH|>[TAS]|

OO0JIHCHO ObIMb EbINOJIHCHO:

OIIK-5.3.1

22.

[IpounTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaXK101 MO3UITNH,
JTAHHOM B JIEBOM CTOJIOIIE, MMOJ0CPUTE COOTBETCTBYIOITYIO MTO3UIIUIO B
paBoM CToJIONE. J[Is peakiuu mpyu JaHHBIX YCIOBHUS BO3MOYKHO
MPOTEKAHUE:!

a. AH>0, AS<O0; OIIK-5.3.1
b. AH<0, AS>0;
c. AH>0, AS>0;
d. AH<O0, AS<0

IIpaBuIbHBIN OTBET:

a b
2

—_—
=l (@)
—_—

OIIK-5.3.1

23.

[IpounTaiite TEKCT, BBIOEPUTE IPABUIBHBIN OTBET U 3aMILIUTE
apryMeHTbI, 000CHOBBIBAIOIIIME BHIOOP OTBETA.

TemoBoii 3 pexT Xxumudyeckon peakuu, MpoTeKaroIIen mpu
IIOCTOSIHHOM JJaBJICHUH, PABEH U3MEHEHHUIO:

a. BHYTPEHHEU dHEPruu;

b. sHTaAIBIINH;

c. sHepruu ['mb0ca;

d.3HTpONHH.

OIIK-5.3.1




Omeem: b.

Omeem: Tennosoui s¢hghexm xumuueckou peaxyuu onpeoensemcs
coanacHo nepgomy saxony mepmoounamuxu: AH = AU+PAV,
C1e008amenbHO 0meem: IHMAILNULU.

24.| IlpounTaiite TEKCT, BbIOEpUTE NpaBUIbHBIE BapuaHThl oTBera u | OIIK-5.3.1
3aMUIIUTE APTYMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB
Iporiecc Fe?™ + 2e = Fe® mpoucxoauT B rajJbBaHUIECKOM 3JIEMEHTE,
KOHIIEHTPAIUU cojei 1 Mob/1
a.Mg | MgCl, || FeSO, | Fe
b.Fe | FeCl, || NiCl, | Ni
c.Al | AICl; || FeCl, | Fe
d.Fe | FeSO4 || CuSOy4 | Cu
Ipasunvhwiti omsem: a, c.
Obocrnosanue: [Ipoyecc soccmanognienus RpouUcxooum Ha 31eKmpooe,
nomeyuan Komopozo 6oee 31eKmponoI0HCUMETbHBII.
0 _ 0 - N
Prize i = 0,258 > Prepe = 0,448 Boccranosutems M-
0 _ 0 _ N
P e =+0,34B > Prevpe = 0,44B Boccranosurems  O8
0 _ 0 __ N
Parein = 1,668 < Prevre 0,44B Boccranosutens  FC
0
+ = _2 36B 0 = — +
P> v ’ < Pre ke 0,44B Boccranourem,
25.| lIpounTaiite TeKCT U ycTaHOBUTE cooTBeTcTBUE. K kaxmoil mosunuwm, | OITK-5.3.1
JIAHHOM B JIEBOM CTOJIOIE, MOJ0EPUTE COOTBETCTBYIOUIYIO IMO3UIIMIO B
npaBoM cToslie. B KOHTakTe HAXOAATCS METAJUIbl B Pa3IMUHBIX Cpeaax
KaKue MPOLIeCChl MPOTEKAIOT HA KAaTOJIE.
a. Zn/Fe pH <7 OIIK-5.3.1
b. Cu/Fe pH >7
c. Pb/Fe pH =7
d. Ni/Cu pH <7
IIpaBuJIbHBIN OTBET:
a b C d
5 2 2 5
26.| IIpounTaiiTe TEKCT U 3alMILUTE pa3BEPHYThII 00OCHOBAHHBIN OTBET. OIIK-5.3.1

[Tpu snekTposn3e BOTHOTO PACTBOPA, IEPEUYMCICHHBIX HWXKE, Ha
WHEPTHBIX 3JIEKTPOJIaX BBLICISIOTCS TOJIBKO BOJOPO U KHCIIOPO/I.
a.ZnCly; b.KF; ¢.ZnSO4; d.KCI;

Omanon omeema: DneKpoau3, 5mo npoyeccvl npomexaroujue Ha
NEKMPOOAX NPU NPOXOHCOCHUU NOCMOAHHO20 INEKMPUYECKO20 MOKA.
Conb, 00pazo6anHas aKMUSHbLIM MEMALIOM, JJIeKMPOOHbIU NOMEHYUA
Memania MeHvue 31eKMpPOOHbl NOMEHYUALd 8000p00a U3 800bi(
-0,76B), nosmomy na kamooe 8occmanasIU8aemcs 6000PO0 U3 800bl,
Ha anooe oxucnsemcs kuciopoo uz 600vl, max Kax 31eKmpooHbl

0 —
(PFz/zF’ =+2,6B

nomenyuanl mopuo uoHa > yem 31eKmpoOHblil

0
=+1,36B
HOMEHYUAN KUCTIOPOOd U3 80Obl Pu000, >

Ilpasunvroii omeem.: b




27.

[IpounTaiite TekcT, BBIOEPUTE IPABUIIBHBIN OTBET U 3alUILINTE
apryMeHTbl, 000CHOBBIBaOIINEe BEIOOP oTBeTa. [lpu snexTponuze
BOJIHOTO PAacTBOPA ... HAa JIEKTPOJIaX MPOUCXOISAT MPOIIECCHI:

2H,0 +2e=H, +20H", S* —-2e¢=S°

a. Na,SOy; b. CdSO, ;

c. CuS; d. Na,S ;

C. Na2803

Ilpasunvroviii omeem d.

Obocnosanue: Conb, 06pazosannas AKMUHbIM MEMAIoM,
9NeKMPOOHbIL NOMEHYUAN MeMALIA MeHblUle NOMEHYUANA 8000P00a U3
600vi( -0,76B), nosmomy na kamooe soccmarnagiusaemcsi 6000poo u3
600vl, Ha anooe oxucnsiemes kuciopoo uz 600vi, max Kaxk 31eKmpoOHbliL

o _
¢l =—0,48B

nomeHyuan MeHbuLe yem 1eKMpOOHbLIL TIOMEHYUA

(|)flzo/02 =+1,36B

OIIK-5.3.1

28.

HpO‘IHT&fIT@ TEKCT U YCTAHOBUTC ITOCIICA0BATCIBHOCTD
pa3spsKCHUA BEIICCTB HA KaTOAC IIPH HIPOXOKIACHHUHN IIOCTOSAHHOI'O
OJICKTPHUYCCKOI'0 TOKa JJIA CICAYOIMHX paCTBOPOB:

a. xaopuna meau (11),
b.cepHOIi KHCIIOTHI,
c.xyopuna xenesa (1),
d. cynwsdara Hukens,

Ipasunvnviti omeem: a. b. d. c.

OIIK-5.3.1

29.

[TpounTaiiTe TEKCT, BHIOEPUTE MPABHIIbHBIC BAPUAHTHI OTBETA U
3aMUIIUTE ApPTYMEHTBI, 000CHOBHIBAIOIIUE BBIOOP OTBETOB. [[JIsl 3aIIUTHI
KaJIMHsI OT KOPPO3HH BO BIIAJKHOM BO3JIyXE B KAYECTBE KaTOHOTO
MOKPBITUS MOYKHO HCITIOJIB30BATh ...

a. Al; b. Mn ;

c.Co; d. Cu

Ipasunvroviti omeem: c, d.

Obocnosanue: KamoOoHbIM nOKpbImuem Modcem CIyHcums Meadl,
91eKMPOOHBLL NOMEHYUATL KOMOPO2O OoJiee INIeKMPONOLONCUMEbHBLU
yem 3auuyaemoblit Memai, Co2IACHO Mabauybl CMAHOAPMHbBIX
91eKMPOOHBIX NOMEHYUAN08 DoJIee DNIeKMPONOJIONCUMETbHBLE
nomenyuanvl, y memannos: ¢. Co, d. Cu

OIIK-5.3.1

30.

[TpounTaiiTe TEKCT M yCTaHOBUTE COOTBETCTBHUE. K Kak10i mo3unumy,
JTAHHOM B JIEBOM CTOJIOIIE, IOJOEPHUTE COOTBETCTBYIOIIYIO MO3HIIHIO B
mpaBoM cTonbie. TemmnepaTypHblil kK03 GUIIMEHT peakiuu paBeH 3 Kak
U3MEHUTCS CKOPOCTh XUMUYECKON peaKIuu, €CJIU TEMIIEPATyPy
WN3MEHUTH:

a. moBBICUTH Ha 40° 1. 287 pa3?t
b.noxu3uTe Ha 40° 2.421 pa3
C.ITOBBICHTH Ha 55° 3. 81paz?t
d.moBeicuth Ha 30° 4. 27 pa3?
5. 8lpa3]
NPABUILHDILL OMBENL:
a b Cc d
3 5 2 4

OIIK-5.3.1

Hpumelmuue: Cucmema OUCHUBAHUA MECMOBbIX 3a0aHuiL:




1 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 6bIOOPOM OOHO20 BEPHO2O OMEEmd U3 Hemvlpex
NPEONOANCEHHBIX U 0O0CHOBANHUEM BbIOOPA CHUMACMCS BEPHBIM, €CIU NPAGUILHO YKA3aHA Yudpa u npuseoeHvl
KOHKpemHble ap2ymMenmbul, UCnoAb3yemble npu evlibope omeema. lloanoe coenadenue ¢ 6epHbIM OMEEMOM
oyenusaemcs 1 6anniom, Hesepuwili omeem uiu e2o omcymemesue — () 6annos.

2 mun) 3adanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONbKUX SAPUAHIMOE OMEEMA U3 NPEONONCEHHIX
U pasgepHymviM 0OOCHOBAHUEM GbLOOPA CHUUMAEMCS. 6EPHBIM, eClU NPAGUILHO YKA3AHbL YU@DPbl U NPUGeOeHbl
KOHKpemHble apZyMeHmbl, UCHONb3yeMble npu ebibope omeemos. I[loinoe cosnadenue ¢ GepHbIM OMEEMOM
oyenusaemcs 1 bannom, eciu donyueHvl owubku uru omeem omcymcmeyem — () 6annos.

3 mun) 3adanue 3aKpLImoco Muna Ha YCMAHOGIEHUE COOMGEMCMBUS CUUMAEMCs GepHbIM, eCiu
VCMAHOBIEHbL 6CE COOMBEMCMEUsL (NO3UYUU U3 OOHO20 CMONOYA GEPHO CONOCMABNEHbL C NOUYUIMU OPY2020
cmonbya). Ilonnoe cosnadenue c 6epHvlM omeemom oyeHugaemcs 1 0Oannom, HesepHulil omeem UMY €20
omcymemeue — ) bannios

4 mun) 3a0anue 3aKpeimo2o Muna Ha YCMauoGleHue Nocied08amenrbHOCMU CYUMAencs GePHbIM, eciu
NPAsUIbHO YKA3aHA 6cs nocredosamenvhocms yugp. Ilonnoe cosnadenue ¢ sepuvim omeemom oyenugaemcs |
bannom, eciu OonyujeHvl outuoKy unu omeem omcymemeyem — () 6annos.

5 mun) 3adanue omxpLImMo20 Muna ¢ pAa3eEPHYMbIM OMEEMOM CUUMACMC 6EPHbIM, eClu Omeem
cosnadaem ¢ IMANOHHBIM N0 codepdcanuto u norHome. Ilpasunvhuiii omeéem 3a 3a0anue oyenusaemcst 6 3 bania,
ecnu 0onyujeHa 00Ha ouubKa \ HemouHocms \ omeem npaguibHblll, HO He NoaHbll - 1 bann, eciu donyuero bonee 1

owubku \ omeem Henpagunvhsill \ omeem omcymemeyem — () 6annos.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaOIUXCS 3a09HON (hOPMBI
oOydeHus1, IpeICTaBJICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOIBHBIX PadOT

No i/ IlepedeHb KOHTPOILHBIX PadOT

He npeaycMoTpeHo

10.4. Metonuueckre  Marepuaibl,  ONPENCNSIONME  MNPOUEAYpPbl  OLEHUBAHUS
UHAMKATOPOB, XapaKTEpU3YIOIIUMX ATamnbl (HOPMHUPOBAHHUS KOMIETEHIIMM, coiepx arcs B
JOKaJIbHBIX HOpPMATUBHBIX akTtax [YAIIl, pernmamMeHTHUpyOmUX MOPSAOK U MPOLEAYPY
MPOBEJCHUS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXYTOUYHOM aTTecTaluy 00y4aronuxcs
I'VAIL

11. Metonuueckue ykazaHus Jisl O0yYarOIIMXCS 10 OCBOCHHIO JUCITUTITMHBI
Llenpro TUCHMIUIMHBI SBIISCTCS — IMOJIYYEHUE CTyACHTaMU HEOOXOIMMbBIX 3HAHHMH, YMCHHMA
M HABBIKOB B 00JIACTM XUMHUH, YTO TO3BOJMT MM YCIICUIHO penaTh TEOPETUYECKHUE U
MPaKTUYECKHE 33291 B 00JIACTH O0YUCHUS.

11.1. Meronuyeckue yKazaHus s OOYYalOMIMXCA IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcCHOBHOE Ha3HAaY€HUE JICKIMOHHOIO MaTepuaja — JOTMYECKU CTPOMHOE, CHUCTEMHOE,
rIy0OKoe U sSCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue COBpPEMEHHOM JIEKIMH B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
(dbyHIaMEHTaNBHBIX MPOOJIEM JUCHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHWS, HOBEHIIMX
JOCTHKEHUM HAaydyHOW MbIcTU. B ydeOHOM mporiecce JEeKIUsl BBINOIHAET METOIOJIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ MHGOPMAITMOHHYI0 (yHKIMU. JIEKIHs pacKpbIBaeT MOHSITHIHBINA ammapar
KOHKPETHOW oO0jacTu 3HaHUA, €€ MpoOJEeMBbl, JaeT LEeIbHOE MPEJCTaBICHHE O IUCIUIUIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU AUCITUTUTHHAMM.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU 00YUYaIOIUMUCS JICKIIHOHHOTO MaTepHana;

— TIOJIyYEHUE COBPEMEHHBIX, LEJOCTHBIX, B3aUMOCBA3AaHHBIX 3HAHHUM, YpPOBEHb
KOTOPBIX ONpPEEIsAeTCs 1IEJIE€BOM YCTAHOBKOM K Ka)K/10M KOHKPETHOM TEME;

— TIOJy4YE€HHE OMbITa TBOPUYECKOM pabOThl COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHEe MNpO(EeCcCHOHANBHO-NENOBBIX  KauyecTB, JIOOBM K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPUYECKOTO MBIIILJICHUSI.

— TOfBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTrO AJIsi CAMOCTOSTEILHON padoThI;



— TIONy4YeHHE 3HAHUW O COBPEMEHHOM YpPOBHE DAa3BUTHS HAYKH W TEXHUKU U O
MPOTHO3€ UX PA3BUTHS HA OJMHKAMIIINE TOMIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIE MBICIUA H
MOJIOKEHUSI, TPHUXOJAUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATH WX B  Pa3IMYHBIX
(hopmyIMpOBKax);

— TOJy4YeHHe TOYHOTrO MOHMMaHUs BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JIeKuMoHHBIA MaTepual MOXKET COMNPOBOXKIATHCA JAEMOHCTpPALME  CIIAIOB U
UCTIONB30BAaHUEM pa3aTOYHOTO MaTepuaja TMpU MPOBEACHUU KOPOTKUX TUCKyccHwil 00
O0COOEHHOCTSX MPUMEHEHHS OT/ICIBHBIX TEMATHK 10 JUCITUTIIINHE.

CTpyKTypa npeaocTaBiIeHHs JEKIIMOHHOTO MaTepuana;

— JIGKITUU COTIIacHO pazjaenaM (tadi.3) u Temam (Tadmn.4).

— Bcerymienwe — 49acTh JIKIIMH, II€JIb KOTOPOW - 3aWMHTEPECOBATh M HACTPOUTH
ayJIMTOPHUIO Ha BOCIIPHSTHE yueOHOro MaTepuaina. B ero cocraB BXOmiT: (HOpPMyIHpPOBKA TEMBI
JICKIIUU, XapaKTEepUCTHUKa ee npoecCHOHANbHOM 3HAYMMOCTH, HOBHM3HBI M CTENEHU
W3YYEHHOCTH, MM JIEKIMH;, M3J0KEHHE IUIaHA JICKIIMM, BKJIIOYAIOIIET0 HAMMEHOBAHUS
OCHOBHBIX BONPOCOB, TMOAJICKAIIMX PACCMOTPEHUIO HA  JICKIIHH, XapaKTepUCTHKA
PEKOMEHIYEMOUW TUTEepaTyphl, HEOOXOTUMOW JUIsI OpPraHU3aldKd CaMOCTOSTENILHON padOThI
CTYJEHTOB; PETPOCIHEKINI-HAIOMUHAHNE O BONPOCAaX, PACCMOTPEHHBIX Ha MPOILION JIEKIIHH,
CBSI3b HMX C HOBBIM MaTe€puajoM, YyKa3aHHE€ Ha €ro pojib, MECTO M 3HAUYC€HHE B JIaHHOU
JTUCIUIUIMHE, a TAK)KE B CUCTEME JPYTUX HayK.

— OcHOBHas 4acThb - M3JIOKEHHE COJIEpKaHUS JIEKIMH B CTPOIOM COOTBETCTBHH C
MPEUIOKEHHBIM TUTAaHOM. BKITIOUaeT pacKphIBAIOIMUA TEMY JIEKIIMM KOHIENTYaJIbHBIA H
(akTUueCcKUi Marepuall, €ro aHajJu3 U OIEHKY, pPa3JIU4YHble CIOCOObI apryMEHTalluu U
JI0OKA3aTeNIbCTBA BBIIBUTAEMBIX TCOPETUICCKUX TTOJIOKCHHIH.

— 3aioveHwe - TMOJBENEeHHE OOIero wuTora JIEKIMH, 0000IIeHne MaTepuana,
(hopMyTHpPOBKa BHIBOJIOB 110 TEME JICKIIUW; OTBETHI Ha BOIIPOCHI CTYICHTOB.

— Jlms Hajmexamiero OCBOEHUSI Kypca XMMHH UCIIONIB3YIOTCS CIEIMalbHbIe HATJIsATHbIE
CPEICTBA, C TOMOIIBIO KOTOPBIX MOXKHO TEpeaaBaTh CTyJIEeHTaM WHGOPMAIUIO O BEHIECTBAX,
00BbeKTaxX W CymiecTBE (PU3NYECKHX M XUMUYECKUX TMpeBpamnieHui. [[eMOHCTpamus OmbITOB,
MOJIETIN KPHUCTAJUIMYECKUX PEIIETOK, TAOMUIBI U IJIAKaThl ¢ SHEPreTUYECKUMH JuarpaMMaMu
00pa3oBaHMs MOJIEKYJI, peaKIuii ¢ KaTaau3aropamMu U 0€3 HUX H T.1.

Ocy1iecTBieHHE KOHTPOJS 32 BEIACHHEM CTYJEHTAaMU KOHCIEKTa JIEKUUW; OKa3aHue
CTyJICHTaM TIOMOINA B BEACHUHM 3alUCH JIEKIUH (AKIEHTUPOBAHUE H3JIOKEHHUS MaTepHalia
JICKIIUH, BBIJEICHUE TOJOCOM, MHTOHAIMEW, TEMIIOM pedd Hambojee BaKHOU HHQOpMAINH,
WCTIOIB30BAHME T1ay3 JIJIS 3aIMMCH TAOJIHI], CXEM).

11.2. MeTtonuueckne yKazaHusi i OOyYarOMIMXCA IO BBIMOTHEHUIO J1TA0OPAaTOPHBIX
pabot

B xone BeimonHeHus n1a00paTOpHBIX pPadOT oOydaromuiics AODKEH YriayOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHUM C KBaJIM(PUKAIUOHHON XapaKTEPUCTHUKON 00ydaromerocs.
Bremmonnenune  1a0opaTOpHbIX — pabOT  COCTOMT M3  JKCIEPUMEHTAIbHO-IPAKTUYECKO,
pacyYeTHO-aHAIMTUYECKON 4acTeN U KOHTPOJIBHBIX MEPOIIPUATHA.

BrimonHenue 51abopaTopHBIX pabOT OO0yYaromMMCS SIBISIETCS HEOTHEMJIEMOM YaCThIO
W3Y4YEeHMs] JMCUUIUIMHBI, OmIpeleisieMold ydeOHbIM IUIaHOM, M OTHOCHTCA K CpeACTBaM,
00ecreynBaroIUM peIIeHUE CIeTyIOIUX OCHOBHBIX 33/1a4 00y4aroIIerocs:

— TIpHOOpeTeHHE HAaBBIKOB HCCIEAOBAaHMS MPOIECCOB, SBJICHUH U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOW JUCLUILINHBL,

— 3aKpeIUICHHE, PAa3BUTHE M JETaJIM3alMs TEOPETUYECKUX 3HAHWM, IMOJyYEHHBIX Ha
JEKIUSX;

— TOJy4YeHHe HOBOI MH(OpMAIMH 110 U3yYaeMOW JUCIHUILINHE;



— TMPHOOpPETCHHWE  HABBIKOB  CAMOCTOSTENBHOW  paboThl ¢ J1abopaTOpHBIM
000pyI0BaHUEM U IPUOOPAMH.

3ajiaHue ¥ TpeboBaHUs K IPOBEJICHUIO 1a00paTOpHBIX paboT

Jl1st BRITIONTHEHUS JIA0OPATOPHBIX pa0dOT UCTIOIB3YIOTCS METOJUYECKHE YKa3aHUS M0 UX
npoBeneHuto. JlabopaTopHast paboTa Kak BHA y4eOHOTO 3aHATHS TPOBOIMTHCS B CIICIIHAIBHO
000pyIOBaHHBIX Yy4eOHBIX JnabopaTopusx. HeoOXOAMMBIMU CTPYKTYPHBIMH 3JIEMEHTaMU
nabopaTopHOM pPabOTBI TMOMHUMO CaMOCTOSITEIBHOW JESTEIBbHOCTH CTYACHTOB, SIBIISIOTCS
UHCTPYKTaX, IPOBOJAUMBIN MPENoaBaTeieM, SKCIIepUMEHTAIbHAS YacTh, a TAaKXKE OpraHU3aus
00Cy>KJI€HUS] UTOTOB BBITIOJTHEHUS JTAOOpaTOPHON pabOTHI.

Crpykrypa u dhopma oTueTa 0 1abopaTopHO paboTe

Otyer o naboparopHoil paboTre wuMeeT (GOpMy THUIEPTEKCTOBOTO JOKYMEHTA,
COJIepKaIlero 3aJaHue Ha J1abopaTopHyro paboTy, KpaTKUE TEOPETUYECKUE CBEICHUS M0 TeMe
paboThl, omucaHWe NPUOOPOB, HWCIOIH30BAHHBIX IPH BBIMOJHEHHH pPaOOTHI, PE3yJIbTATHI
BBIUHCIIUTENHHBIX YKCIIEPUMEHTOB, a TAK)KE BBIBOJIBI IO UTOTAM MPOJCIaHHON PabOTHI.

TpeboBanus k 0ohopMIECHUIO OTYETA O JIabopaTOpHOU paboTe

TUTYJIBHBIN JIUCT OTYETA AOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEIEHHOMY B CEKTOpE
HopMaTtuBHOM nokymentauuu 'Y Al https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpebGoBaHusi MpUBEACHBI B CEKTOpe HOpMaTHUBHOM nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmMHupOBaHUM CIIHMCKAa MCTOYHUKOB CTYJCHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopmieHUs: cnucka HCTOYHUKOB
MIPUBEICHBI B ceKTOpe HOpMaTuBHOM HokyMeHTauu ['Y AIL https://guap.ru/regdocs/docs/uch

ITpu dbopmupoBaHUU CNIHMCKAa UCTOYHUKOB CTYJEHTaM HEOOXOJMMO PYKOBOJCTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUs] cnucKa HCTOYHUKOB
pUBENICHBI B CEKTOpe HOpMaTuBHOM nokymeHtauuu ['Y AIL https://guap.ru/regdocs/docs/uch

11.3. Mertonudeckue yka3aHus JIsl OOYYarOMIMXCs MO MPOXOKACHUIO CaMOCTOSATEIHHON
paboThl

B Xo1e BBIIOTHEHUS CaMOCTOSTEIBHONH pabOThI, OOYUYAIONIUICS BBITIOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEIOJIAaBaTesl, HO 0e3 ero HermocpeCTBEHHOTO
y4acTusl.

B mporecce BBITONTHEHUST CaMOCTOSATEIBLHOM paboOThI, y o0ydaromerocss (popMupyercs
1esnecoo0pa3Hoe TIaHUPOBaHUe pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
1 HaBbIKM B YCBOCHHH W CHUCTCMATU3AlUU HpI/IO6pCTaGMI)IX 3HaHPII>i, o0ecrieunBaeT BBHICOKHUH
YPOBEHb YCIEBAEMOCTH B TMEPHOJ OOYYECHHs, MOMOTaeT TMOJIYYUTh HABBIKM IOBBIIICHUS
poheccroHaTbHOTO YPOBHSL.

MeTtoauyeckumMi ~ MaTepuajaMH,  HAMNpaBJSIONIMMH  CaMOCTOSITENbHYIO  paboTy
00yJaronuxcs SIBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHual 1Mo JUCITUTIINHE.

11.4. Meroanyeckne yKa3aHHs I OOYYAIOIIUXCSA TI0 TPOXOXKIACHUIO TEKYIIETo
KOHTPOJIS YCTIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIEBAEMOCTH IPEIyCMaTpUBaeT KOHTPOJb KadecTBa 3HAHUH
00yYaromuxcs, OCYIECTBISEMOTO B TEYCHHUE CEMECTpa C IIeNbI0 OLEHUBAHUS XO/a OCBOCHUS
JMCIIUTUTAHBI.

B Teuenne cemecTpa CTyIEHTHI:

-BBITIOJIHSIFOT ~ KOHTPOJIBHYIO paboTy, B pe3yJjbTaTe MPOBEpPKE, KOHTpOJbHAs pabora
JOJKHA OBITH 3aYTeHA JI0 aTTECTAIUU

- 3AIUIIAIOT JJA0OPaTOpHBIE PadOTHI (5 MIT.).

- BBITIOJTHSIOT 33JIaHUS HA TeMY JIaOOpaTOpHON pabOTHI
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11.5. MeTtonuueckne yka3aHUs I OOYYaIOIMIUXCS O MPOXOXKICHHUIO TPOMEKYTOUYHOM
aTTECTaIUU.

[IpomexyTounas  arrectanus  OOydYarOIIMXCS  MpPEAyCMaTpUBAaeT  OIICHUBAHHE
MPOMEKYTOUHBIX U OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHUs 1o aucuurimHe. OHa BKITIOYAET B
ceost:

— auddepeHIUpOBaHHBIM 3ayeT — 3TO ¢opMa OIEHKUM 3HAHHWM, TOJyYEeHHBIX
00y4aromuMcs IPH U3yUYEeHUU AUCHUILTUHBI, TOCEIEHUH JICKIIMMA, BBITOJIHEHUH J1a00PATOPHBIX
paboT, KOJIJIOKBUYMOB, OTBETa TEOPETUUECKOTO0 MaTepHalia Ha 3a4€Te C OLEHKOM «OTIUYHO»,
«XOPOILIOY», «YIOBIETBOPUTEIHHO», «HEYIOBIETBOPUTEIHHOY.

B Tedenme cemecTpa CTyIeHTY HeoOXomaumo caath He meHee 50% mabopaTopHbBIX padoT,
IPEOCTaBUTh OTYET 10 KOHTPOJIbHOM padoTe, BBITOTHUTH TeCTUpOBaHus B cpeae LMS He Hmke
OILICHKH "yIOBJIETBOPHUTENHHO". B cilydae HEBBIMOIHEHUH BBHINICU3II0KEHHOTO, CTYACHT, MpHU
YCHEIIHOM TPOXOKJIECHUM TMPOMEXKYTOUHON aTrtectaumu B ¢opme aud.3adyera, HE MOXKET
MOJYYUTh aTTECTAIIMOHHYIO OIEHKY BBIIIE "X0poiIo".

Cucrema OIEHOK ITPH MPOBEICHUH TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTaI[N
OCYILECTBIISIETCA B COOTBETCTBUU C PYKOBOASIIMM JOKyMeHTOM opranuzauuu PJIO T'YAIL
CMK 3.76 «IlonoxeHue 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAIlUU
CTYJEHTOB M AacCIHUPAHTOB, OOYyYarOMMXCS IO OOpa30oBaTENbHBIM MPOTPAMMaM BBICIIETO
obpazoBanus B ['YAII» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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JIuct BHECeHUS! HI3MEHEHUH B pabouyro MporpaMmy AUCHUTUINHBI
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