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AHHOTaNINA

JucuuiuimHa « XMMHsD» BXOJIUT B 00pa3oBaTeNIbHYIO MPOTrPaMMy BBICIIETO 0Opa3oBaHuUs
— mporpamMMmy OakamaBpuaTa II0 HampaBleHUIO MoAarotoBku/ crenuanbHoctd 11.03.03
«KoHCcTpyrpoBaHHE M TEXHOJIOTHSI AJIEKTPOHHBIX CPEICTB » HANpPaBICHHOCTH/CICHUATU3ANN
«IIpoekTupoBaHME U TEXHOJIOTUS 3JIEKTPOHHO-BBIUMCIUTENBHBIX CPEICTBY. JlucuumianHa
peanuzyetcs kadeapoit «NeSy.

JlucuuiuinHa HaueseHa Ha JOpMHUPOBAHUE Y BBIITYCKHHUKA CIIETYFOIMX KOMITETEHIIHNA:

OIIK-1 «CniocobeH ucnoabp30BaTh MOJIOKEHHUS, 3aKOHBI 1 METOJIbl €CTECTBEHHBIX HAYK U
MaTeMaTHKH JUIsl pellieHHs 3a]ja4 MH)KEHEPHO! JAeATeIbHOCTI

OIIK-2 «CriocobeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
UCIOJIb30BaTh OCHOBHBIE IPUEMBI 00PAOOTKHU U MPECTABICHUS MTOJIyYEHHBIX JaHHBIX»

ConepxaHue IUCUUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C O3HAKOMIIEHHEM
UCTOPUM XUMHM, a TaKK€ C OCHOBHBIMM HAlpaBICHUSAMH U TEHACHUUSAMM pPa3BUTUSA
COBPEMEHHOM XUMHHM. OTa HayKa HW3ydYaeT MaTepHajbHBI MHp, 3aKOHBI €ro pPa3BUTHA,
cneunuyeckyro XUMHUYECKylo ¢GopMy ABWKEHHs MaTepud. B mpouecce H3ydyeHHMs XUMHU
BbIpa0aThIBACTCSl HAYYHBIH B3I HAa MUpP. 3HAHWE XHUMHUA HEOOXOAMMO MIJIsi IJIOJOTBOPHOU
TBOPYECKOH JesATeIbHOCTH OakajaBpa JIOOOr0 HalpaBlIeHUs] MOJrOTOBKHM. 3HAaHHE XHUMHUH
MO3BOJISIET CPOPMUPOBATH COBPEMEHHOE HAy4YHOE MPEICTABICHHE O MaTepWH, BEIIECTBE Kak
OJITHOM M3 BHUJIOB JBIKYIICHCS MaTepuy, MEXaHU3Me MPEBpAIEHU XUMHUECKUX COeINHEHUH,
CBOMCTBAaX MaTEpHAIOB O XMMHUYECKHX IIPOLECCaX B COBPEMEHHOM TexHHMKe. IIpu m3ydeHun
Kypca XUMHUM HEOOXOAMMO IIPOYHO YCBOMTb OCHOBHBIC 3aKOHBI, OBJIAZIETh TEXHUKOM
XUMHYECKHX pPAacyeTOB, BBIPAOOTAaTh HABBIKM CAMOCTOATEIBHOTO BBIMOJHEHHUS XUMHYECKUX
9KCHEpUMEHTOB U 0000mmeHuss (akroB. IloHMMaHHE 3aKOHOB XUMHM IOMOXET CTYJEHTY B
pEIIEHNH SKOJOTHYECKUX MpoOsieM. 3HaHUE Kypca XUMHUHU HEOOXOAWMO M JIJISl TIOCIETYIOIIETO
YCIIEUIHOT0 U3YUYEeHUS CHeLUaTbHbIX AUCIUIINH.

[TporpaMMoil TUCHMIIMHBI MPEIyCMOTPEHBI CIEAYIOIINE BHIBI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUYHAsI aTTecTalus B popme AU PepeHIIMPOBAHHOTO 3a4eTa
(1 cemectp).

OOmiast TpyAOEMKOCTh OCBOCHMS IAMCLUIUIMHBI COCTaBiseT 3 3ayeTHbIX eauHuis, 108
4acoB.

SI3pIK 00y4EHUS 10 TUCIUITIIMHE KPYCCKUHN »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

1.2. lenbto mpenonaBaHus  JUCHMIUIUHBI  SABISETCS  YCBOEHHE  CTyACHTaMU
TEOPETUYECKHX OCHOB OOIICH XWMHUHU, XUMHUU BXHEHIIMX JJIEMEHTOB U WX HEOPTaHUYECKUX
coeuHEHUH, (OPMUPOBAHHME XMMHYECKOTO MBIIUICHUS Y CTYJIEHTOB, pa3BUTHE HABHIKOB
UCTIOJIb30BAaHUS CBEACHUN O (DU3MKO-XMMHUYECKHUX CBOWCTBAX PA3IMUYHBIX CHUCTEM JUIs CHHTE3a
COOTBETCTBYIOIIUX COEIUHEHUH, BHITOJHEHNE TEPMOAMHAMUYECKUX U KHHETHUYECKUX PACUETOB;
npruoOpeTeHre HEKOTOPOTO OMbITa KCIIEPUMEHTAIBHBIX UCCIEIOBAaHUN I pa3pabOTKH HOBBIX
METOJIOB CHHTE3a, MpHAaHUsS MaTepuajliaM 3aJaHHOM CTPYKTYpbl U KOMILIEKCa CBOWCTB.
[IpencraBienre BO3MOXHOCTH CTY/AE€HTaM pa3BUTh M MPOJAEMOHCTPUPOBATh HABBIKM B O0JIACTH
WHHOBAIIMOHHBIX TEXHOJIOTUH.

1.3. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHOMN MPOTPaMMBI
BhICIIeTo oOpasoBanus (naiee — OIT BO).

1.4. TlepeueHb MIAHUPYEMBIX PE3yJIbTATOB 00YUEHUS O JUCUUIUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus DUCHUILIMHBI OOYyYalOUIUiics AODKEH 00JaiaTh CIeTyOIuMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U HHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B

Tabymune 1.

Tabnuna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna)
KOMIIETEHIIUU

Kon n
HanNMEHOBaHUE
KOMIIETEHIINU

KOI[ 1 HAUMCHOBAHUC MHIUKATOpA
JOCTHIXXCHUA KOMIICTCHIIMHN

Ob6menpodeccuonanbHble
KOMTICTCHITHH

OIIK-1 Cnocoben
HCII0JIb30BaTh
MOJIOKEHHS, 3aKOHBI
U METOJIbI
€CTECTBEHHBIX HAyK
U MaTeMaTUKHU IS
pelieHus 3aaaq
WHKEHEPHOU
JIeITeIIbHOCTH

OIIK-1.3.1 3HaeT ¢pyHIaMeHTaIbHbIE
3aKOHBI PUPOIbI U OCHOBHBIE (hU3HUECKUE
MaTeMaTU4YECKHE 3aKOHBI

OIIK-1.Y.1 ymeet npuMeHsTh PU3NIECKUE
3aKOHBI U MATEMAaTUYECKH METOIbI JIJIs
pelieHus 3a1a4 TEOPETUYECKOTO U
MIPUKJIATHOTO XapaKTepa

OIIK-1.B.1 BmageeT HaBBIKAMH
WCIIOJIb30BaHUS 3HAHUHN €CTECTBEHHBIX HAYK
¥ MaTeMAaTUKH MPU PEIICHUH MTPAKTUIECKUX
3aja4

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
CaMOCTOSTENIEHO
MIPOBOJUTH
IKCTIEPUMEHTAIBHBIC
HUCCJICIOBAHMUS 1
UCIIOJIb30BATh
OCHOBHBIC ITPUEMBI
00paboTKU U
Npe/ICTaBICHUS
NOJTYYEHHBIX JTaHHBIX

OIIK-2.3.1 3HaeT OCHOBHBIE METOABI U
CpEeJICTBA MPOBEIACHUS SKCIIEPUMEHTAIbHBIX
UCCIJIEJOBAaHNM, CUCTEMBI CTAaHIAPTU3ALUHU U
cepTuduKaIuu

OIIK-2.¥.2 ymeer Hax0auTh U KPUTUYECKU
aHaJIM3UPOBATh UHPOPMALIHIO,
HEOO0XO0IUMYIO JUI PEeLIeHNs OCTaBIEHHON
3aaun

OIIK-2.B.1 Bnageer cnocodamu 00pabOTKH
Y TIPEJCTABIICHUS MTOJIyY€HHBIX JAHHBIX U
OLICHKH MOI'PEUIHOCTH PE3yIbTaTOB
U3MEPEHUI

2. Mecro nucnuIuiHHbEL B cTpykType OI1

I[I/ICL[I/IHJ'II/IHa MOXET 6aBI/IpOBaTBCH Ha 3HaHUAX, paHCC HpI/I06peTeHHLIX 06y‘-IaIOH_[I/IMI/IC$I
IMpU U3YUYCHUM CIICAYIOINX JUCHUIIIINH:

— «Maremartukay,
— «Pu3uKay,




3HaHUs, TOJYyYCHHBIC TPH HM3YYCHWHM Marepuajga MaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U UCIIOJIB3YIOTCA ITPU U3YUCHUHN APYTUX OUCHHUILINH!

— «OKoJ0THUsdY,

— «be30omacHoCTh KUZHEACATCILHOCTH,

3. O0BeM U TPYA0EMKOCTh TUCIUILIAHBI
Jlanaple 00 00meM o0beMe MUCHUIUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI MO TUCHHUIUIHHE (M pactpeeieHue ITOi TPYA0EeMKOCTH 110 CEMECTpaM) MPECTABICHBI B

Tabnuie 2.
Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIINHBI
TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmo OUCHUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHhusie 3anamus, BCETo vac. ol ol
B TOM YHCIIC:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesrcymounon ammecmayuu: 3aqet, | dudd.
aud¢. 3auer, sx3ameH (3auet, Judd. 3au, Ik3.) 3a4., g sau.,

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUIUIMHEI 10 pa3/ielaM U BUIaM 3aHSATHI.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYIAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILTUHBL, X TPYAOEMKOCTh

Jlexkuu | I13 (C3) JIP KII CPC

P
a31€J1bl, TEMbI JUCITUITIINHBI (‘-IaC) (‘IaC) (qac) (qac) (qac)

Cemectp 1

Paznen 1. Beenenue B Xumuto

Tema 1.1. Ilongrue BeniecTBa u
XUMHYECKON PEaKIH, OCHOBHBIE
oTpeieNIeHusl.

Tema 1.2. CrexuoMeTpUUECKNE 3aKOHBI.
OyHIaMEeHTabHbIE TOHATHS U 3aKOHbBI
XUMUH.

Tema 1.3. Crioco0Os!I onpeseneHus
KOJIMYECTBA BEIIECTBA, 3aKOH
3KBUBAJICHTOB.




Paznen 2. CtpoeHue BeliecTra

Tema 2.1. OcHOBHBIE CBEIEHUS O
CTPOCHUH aTOMOB, KBAHTOBBIC YHUCIIA

Tema 2.2. [lepuoanyeckuii 3axon .M.
Menneneesna.

Tema 2.3. XuMHu4ecKas CBA3b, BUIbI
XUMHUYECKOH CBSI3H.

Tema 2.4. MeToJ1 BaJICHTHEIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Metoa MONEKyJISIpHBIX
opOuTaiei.

Tema 2.6. HeBasieHTHBIE THIIBI CBSI3EH:
HOHHAs CBSI3b, METAJNIMUCCKAS CBA3b,
BOJIOPOJIHAS CBSA3b, CHIIbI BaH-zaep-
Baannbca.

10

Pazmen 3. XumMuueckue CUCTEMBI.
OO011re 3aKOHOMEPHOCTH XUMHUYECKHUX
MIPOIIECCOB.

Tema 3.1. DHepreTrka XMUMHYECKUX
NPOIIECCOB, BHYTPCHHSS DHEPT U,
SHTAITBITNS, YHTPOITHS.

Tewma 3.2. Oueprus ['u66ca,
HAIPaBIEHHOCTh XUMHYECKHUX
IPOIIECCOB, XUMHUYECKOe U (pa3oBoe
paBHOBeEcCHE.

Tema 3.3. CKOpOCTb XMMHYECKON
peakuuu U METObI €€ peryIupoBaHus,
3aKOH JIEHCTBUS Macc

Tema 3.4. DHeprus akTuBalu,
ypaBHeHUE AppeHnyca, mpaBuio BanT-
I'odda, katanuzaropsl u
KaTAJINTHYECKHAE CHCTEMEL.

Tema 3.5. PacTBOpBI, JUCIEPCHBIE
CUCTEMBI, CIIOCOOBI BBIPAXKEHUS COCTaBa
pacTBOpOB,

Tema 3.6. DnexTponuTnueckas
JIVICCOIIMAIINSI, BOJHBIE PACTBOPHI
AIIEKTPOJIUTOB, BOJOPOIHBIN
MoKa3aTelb, peakiiuu 0OMeHa,
TUAPOIIU3 COJIEH.

13

21




Tema 3.7. CoiicTBa pa30aBiIeHHBIX
pPAcTBOPOB HERJIEKTPOJIUTOB, BOJHBIE
PACTBOPBI AMEKTPOIUTOB, 3aKOH
pa3baBnenus OCTBaiIb/a, 3aKOHbI
Payns.

Paznen 4. OCHOBBI JIEKTPOXUMUYECKUX
MPOIIECCOB

Tema 4.1. OxucauTeabHO-
BOCCTAaHOBHUTEJIbHBIE PEAKIIIH.

Tema 4.2. XuMuueckue HCTOUYHUKU
AIEKTPUUECKOTO TOKa. ['anbBaHUUYECKHE
3JIEMEHTEL.

Tema 4.3. DnekTpoiin3, 3aKOHbI
®Dapanest.

Tema 4.4. Kopposust u 60pb0a ¢ Hel.

Paznen 5. CBolicTBa NpOMBIIIIIICHHO-
Ba)KHBIX DJIECMCHTOB M UX COCJIMHCHUHN

Tema 5.1. Kitaccel XUMHUYECKHAX
COCIMHEHUI, CBOMCTBA MPOMBIIIUICHHO
BAXKHBIX 3JIEMEHTOB U UX COEAUHEHUM

Tema 5.2. Xumuueckas
uneHTudukanus. MeTtob
XHUMHYECKOI'0 UCCIICAOBAHUS M aHAIN3a
BEILECTB U UX IPEBPALLECHUMN.

Uroro B cemectpe:

34

17

S7

Hroro:

34

17

57

4.2. CopneprxaHue pa3/ieioB U TeM JIEKIMOHHBIX 3aHATHA.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEEHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3acJIOB U TCM JICKHMOHHOI'O NHUKJIa

Howmep o
pasnena Hassanue u copepxanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
Paznen 1 | BBeaeHue B XUMHIO.
Tema 1.1. | [ToHsITHE BelleCTBA 1 XUMHYECKON PEAKIIMU, OCHOBHBIC OIPEIAECITICHHUS.
Tema 1.2. | Crexuomerpuueckue 3aKoHbl. OyH/IaMEHTAJIbHBIE TTOHITHS U 3aKOHBI XUMUH.
Tema 1.3. | CiocoObI onpe/ieieHrs KOJTMYeCTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.
Paznen 2 | Crpoenue BemiecTBa
Tema 2.1. | OCHOBHBIE CBEJIEHUS O CTPOEHNUN aTOMOB; KBAaHTOBBIC YHCIIA.
Tema 2.2. | [lepuoanueckuii 3akon [[.JMI. MeHneneeBa, CBs3b TEPUOJNYSCKON CHCTEMBI CO
CTPOEHUEM aTOMa.
Tema 2.3. | XuMmudeckas CBS3b, BUJIBI XUMHUUYECKOM CBS3U.
Tema 2.4. | MeTon BaJIeHTHBIX CBSI3€H, KOBaJICHTHAS CBSI3b.
Tema 2.5. | MeToa MOJEKYISPHBIX OpOUTAIICH.
Tema 2.6 | HeBasieHTHbIE TUIBI CBSI3€M: MOHHAs CBSI3b, METANIMYECKAsl CBSI3b, BOJOPOJHAs




Howmep

Ha3zBanue u conep:kanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

paznena
CBsI3b, CWJIbI BaH-nep-Baansca.

Paznen 3 | Xumudeckue cucrembl. OOmIMEe 3aKOHOMEPHOCTH XMMUYECKHX TTPOLIECCOB.

Tema 3.1. | DHepreTrka XUMHYECKHX MPOIECCOB, BHYTPEHHSSI SHEPrusi, TEIUIOBOH 3¢ ekt
XUMHYECKUX peakiui, 1-il, 2-i, 3-i 3aKOHBl TEPMOAMHAMHMKH. DHTPOIMS, KaK
(GYHKIUST COCTOSIHHSI, SHTATBITNS. X UMUYCCKHUI MOTCHITHAI.

Tema 3.2. | Oneprus ['mbO0ca, HampaBIEHHOCTh XHMHYECKHUX IIPOIECCOB, XHMHYECKOE U
dazoBoe paBHOBECHE.

Tema 3.3. | CKOpoCcTh XMMHYECKON PEAKIUMU U METObl €€ PEryJUPOBAHMSI, 3aKOH JEHCTBUS
Mmacc.

Tema 3.4 | DHeprus akTuBaLuM, ypaBHeHHe Appenunyca, npasuwio Bant-I'odda, katanuzarops
W KaTaluThudeckue cucreMbl. OCHOBHOW TOCTYyJaT XUMHUYECKONM KUHETHKH,
KHHETHYECKOE ypaBHEHHE. BiusHue Temmeparypsl Ha CKOPOCTh XUMHUYECKOUH
peakuuu, ypaBHeHHE AppeHuyca. MexaHU3M NPOTEKAHUS KaTAIUTUYECKHX
peakuunii. Xumuueckoe paBHoBecue npuHuun Jlelllarenbe.

Tema 3.5 | PacTBOphl, AMCIIEPCHBIE CHCTEMBI, CIOCOOBI BBIPAXKEHHS COCTaBa pPacTBOPOB.
TepMoaMHAMUYECKUE  XapaKTEpUCTHKU Mpoliecca 00pa3oBaHUS  PAaCTBOPOB.
CwibHble W clla0ble 3JIEKTPOJIUTHI, MOHHBIE PAaBHOBECHS B BOJHBIX pacTBOpax,
MIPOU3BEJICEHNE PACTBOPUMOCTHU

Tema 3.6 | DnekTpoiuTUUECKas: TUCCOLMALNS, BOAHBIE PACTBOPHI 3JIEKTPOIUTOB, BOAOPOIHbBIN
[I0Ka3aTelb, peakui 0OMeHa, THIPOIN3 COJIEH.

Tema 3.7 | CoiicTBa pa30aBJIEHHBIX PAaCTBOPOB HEINEKTPOIUTOB, KoinuratuBHbIe CBONCTBA
pacTBOpPOB, 3aKOHBI Pays.

Paznen 4. | OCHOBBI DJIEKTPOXUMHUYECKUX MTPOIIECCOB.

Tema 4.1. | OKUCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

Tema 4.2. | XUMHUECKHME MCTOYHUKH BJIEKTPUUYECKOTO TOKa. [‘anbBaHWYECKHE 3JIEMEHTHI,
CTaHJAPTHBIC DJIEKTPOAHBIE TMOTECHUHMAIbI. J[BOMHOW JJIEKTPUYECKHH  CJIOM.
VpaBuenne HepHcra. PaBHOBecHBIM. DnekTpoAHblii mnoreHuuan. CTaHaapTHBINA
BOJIOPOJIHBIN AJIEKTPO/I.

Tema 4.3. | Dnexrponus, 3akoHbl Papajes.

Tema 4.4 | Kopposusi. MeToibl 3a1IUTEI OT KOPPO3HH.

Pazgen 5. | CoiicTBa MPOMBIIIUIEHHO- BaYKHBIX 3JIEMEHTOB U UX COSIUHEHUN

Tema 5.1. | Knaccel XUMUYECKMX COETMHEHUM, CBOMCTBA MPOMBIIIEHHO BaXKHBIX 3JIEMEHTOB U
ux coeauHennii KommosunmonHsie Marepuanbl. Kepmersl, ¢yiiepeH, KapOuH.
Coenunenus Tuna kpayH-3¢upoB. CynpaMoyieKyIsapHbIe TOPPUPHUHOBBIE CHCTEMBI
Y KOMILJIEKChI KAJIMKCApEHOB. MOJIEKYJISIPHBIE U CYTIPAMOJIEKYJIIPHBIE MAIIHBI.

Tema 5.2. | Xumuueckass uaeHTuduKanusa. MeToasl XMMHUYECKOTO HCCICIOBAHUS M aHaIu3a

BCIICCTB U UX HpCBpaLLICHHf/'I. KaduecTBeHHBIN M KOJIUYESCTBEHHEINA aHAIN3

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJIOEMKOCTb IIPUBEIEHBI B TAOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/ILICCKI/IC 3aHATUA U UX TPYJOCMKOCTb

Ne | Tewmsl npaktudeckux | @opmel npakTH4ecKux | TpyIoeMKOCTb,

n/;[

N3 Hux No
MIPaKTUYECKON

3aHATUN 3aHATUH (dac) pasnena




MOJATOTOBKH, |IHUCIUI
(gac) JIUHBI
VY4eOHbIM MJIAHOM HE IPEAYCMOTPEHO
| |
Bcero
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJAOEMKOCTh PUBEICHBI B TabIUIIE 6.
Tabnuna 6 — JlaBoparopHble 3aHATHS U UX TPYJIOEMKOCTh
N3 Hux No paznena
No TpynoeMKoCTb, | IPaKTHYECKON AUCTIHIL
i HaumenoBanue nabopaTopHbIX paboT (uac) HOFOTOBKI, J—
(dac)
Cemectp 1

1 | CrexuoMeTpruecKue 3aKOHBHI. 2 1

OyHIaMEHTALHBIC TOHATHUS ¥ 3aKOHBI

xumuH. CrocoObl ornpeieieHnsi KOJTU4eCcTBa

BEIICCTBA
2 | DxBUBaJICHT. 3aKOH YKBUBAJICHTOB 3 1
3 | TerutoBoi 3 deKT (FHTATBITHS ) XUMUYECKON 4 3

peakuuu
4 | XuMHUYECKHE PEAKIINH, BhI3bIBAIOIIUE 4 4

AIIEKTPUICCKUHN TOK. DIEKTPOTHBIC

MOTEHLUAJBI ¥ SJIEKTPOIBUKYIIIUE CHUITBI
5 | Kopposust meTasiioB 4 4

Bcero 17

4.5. BeInonHeHne KypcoBOro NpoeKkTa/ KypcoBoil paboThl

VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIIIXcs
Bunasl camoctosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B TabnuLe /.

Tabnuna 7 — Bunbel camocTosaTenbHONU paboThI U €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 2,
Bun camocrositensHOI paboThl
qac qac
1 2 3

N3y4yeHne TeopeTHUECKOro MaTepuana 47 47
quciuminiel (TO)
KypcoBoe npoektrposanue (KII, KP)
PacuetHo-rpaduueckue 3ananus (PI'3)
Brinonnenue pedepara (P)
[TonroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jowmamrnee 3amanue ([13)
KonTponbubie pabotel 3a0uHuKOB (KP3)
[ToaroToBKa K MPOMEKYTOUHOM 10 10




arrectanuu (I1A)

Bcero:

57 57

5. IlepeyeHb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUTSL CAMOCTOSITENIbHOW PabOThI 00yUYaIOIIUXCS 1O TUCIMILIHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHBI B

IL.II. pa3zaennoB 6-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX N3JaHUN
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YUeOHBIX M3/IaHUI MpHUBEIeH B TadIuIe 8.
Tabnuua 8— [lepeyeHb Ne4yaTHbIX U JIEKTPOHHBIX YUEOHBIX U3AaHUN

Iudp/ URL anpec

bubnmuorpaduyeckas ccpuika

Komuectso
9K3EMILTSIPOB
B OMOITMOTEKE
(kpome
ANEKTPOHHBIX
IK3EMILUISIPOB)

54K85

Xumusi. OCHOBHBIE
CTEXHOMETPUYECKUE 3aKOHBI,
CTPOCHUE BEIECTBA,
TEPMOJMHAMHKA, KHHETHKA,
PacTBOPHI, AIIEKTPOXUMHUSI:
yuebHoe nocobue / T. E. Kpsinosa,
T. 1. ®omuuena; C.-Iletep0. roc.
YH-T a9POKOCM. IPUOOPOCTPOESHHUSI.
- Cankr-IlerepOypr: U3n-Bo
['VAIIL 2020. - 148 ¢

54P76

T. 1. ®omuuera, OCHOBHBIE
3AKOHBI XUMUU. YuebHO-
METOAUYECKOE IMOCOOHe JIs
CTYJICHTOB BCEX CIIEIIMATBLHOCTEN U
Bcex HampasieHuit. CI10.: ['YAII,
2021. 28 c.

54P76

T.1. ®omuueBa, XMUMUA
Crtpoenue aToma u
XUMHUUECKas CBS3b

Y4ueOHO-MeTOAUUECKOE ITOCOOHE
JJIA CTYI[CHTOB BCEX
CIIEIIMAIbHOCTEH U BCEX
nanpasienuii. CI16.: VAT, 2022.
34 c.

54076

T. N.®omuueBa, XuMusi.
PactBopsl: yue6.-meTos. nmocodue /
T. N. ®omuuena. — CII6.: 'YAII,
2023. 32 c.

54d76

domuueBa T.N. XUMHSL.
OKHCIUTENLHO-
BOCCTAaHOBUTEIIbHBIE CUCTEMBI;




YyebHO-MeTOAUUECKOE  IOCOOHE

hilas: | CTYJEHTOB BCEX
cIieaabHOCTEN u BCEX
HaIlpaBJICHUMN.

T.U. ®omuuea.-CII06.:
I'VAII 2024. -47 c.

54d76

T. . ®omuueBa. XuMUs.
Xumuaeckas
TEPMOJMHAMUKA: yueO.-
meron. nmocobdbue / — CIIO.:
I'VAII 2025. - 40 c.

54E78

Epoxun FO.M. Xumus nis
npodeccuii U crienuarbHOCTEH
TEXHHYECKOTO ¥ €CTeCTBEHHO-
Hay4YHOT0 npoduiel : yueOHUuK
[z CIIO] / FO. M. Epoxwun, U. b.
Kosasnesa. - 7-e u3n., crep. -
Mocksa : Axagemus, 2020. - 496
c. : mi. - (IIpodeccuonanpHoe
obOpasoBaHmUe.
O6meo0pa3oBarebHbIE
JUCIUTIINHEL). - bubmuorp.: c.
492.

Nwmeer rpudp ®PIr'AY
"®enepanbHbIl HHCTUTYT
pa3BuUTHs 00pa3oBaHU

14

https://urait.ru/bcode/388983

PC)KI/IM JZ[OCTyHaZ JUIA aBTOpI/I3OBaHHHX
MOJIL30BaTeNIeH.

I'muuka, H. JI. O0masa xumus
B 2 1. Tom 1! yueOHUK mJIsa
By3oB / H. JI. I'muura; mox
pea. B. A. Ilomkoma, A. B.
Babxrosa. — 20-e u3z., mepepad.
u gorr. — M.: FOpaiir, 2023. 353

https://urait.ru/bcode/388983

Pexxum poctymna: i aBTOpU30BaHHBIX
I0JI30BaTENEH.

Huxronsckuit, A. B. O6maa u
HeopraHnJecKkas XUMUa B 2 T.
T. 2! yuebHMK 1151 By30B / A.
b. Huxonwsckuiz, A. B.
CyBopoB. 6-e m3m., HCIp. U
mom. M.: FOpaiir, 2023. 378 c.

https://urait.ru/bcode/384671

PC)KI/IM )IOCTyl'[aI JJIA aBTopI/ISOBaHHHX
MOJIL30BaTENIEH.

Kasur, B. H. ®usuuecrkas
xumua / B. H. Kasun, E. M.
I1mce,

A. N. Pycaxos. M.: IOpaiir.



https://urait.ru/bcode/388983
https://urait.ru/bcode/388983
https://urait.ru/bcode/384671

2025.183 c.
TeKcT : 2IEeKTPOHHBIN

https://urait.ru/book/obschaya-i-
neorganicheskaya-himiya-zadachnik-
395699

Pexxum pgoctyna: 111 aBTOpU30BAHHBIX
MoJIb30BaTeNICH.

OO01mas 1 HeopraHu4YecKasi XUMUSL.
3a/auyHuK : yueOHOe mocooue st
akagemuieckoro Oakanaspuara/C.
C. babkuna [u ap.] ; mox pexn. C.
C. babkunoi, JI. JI. TomuHOM. —
M. : U3narensctBO FOpaiit, 2016.
— 464 c. — (bakanasp.
Axanemudeckuii kypc). — ISBN
978-5-9916-8973-1.

https:// uralt.ru/bcode/513730

Pexum nocTyma: s aBTOPH30BaHHBIX
IT0JI30BATENICH.

Tymurun, E. 1. Xumusa. B 2 q.
Y. 1. Oomasa u
HeopTraHuJYecKas XAMMUS:
VUEOHUK JIJIST CpeIHero
mpodecCruoHATBLHOTO
obopasoBanusa / E. U. Tynurus.
M.: FOpaiir, 2023. 385 c. Teker
. 9JIEKTPOHHBIN

Koposun H.B.O0mas xumusi,

54 K68 yueOHuK U1t BY30B.M.:Bricin 34 5x3
mk.2005.-558c.
I'ypoB A.A., bagaes @.3.,
Oguapenko JLII., [llanosan B.H.,

54 X45 Xumus. Y4eOHUK 1Jig By30B.2-€ 15 3k3

n3a. crepeorun.-M.:N3a-s0 MI'TY
uM baymana, 2004.-784c¢: ni.

http://e.lanbook.com/book/50685

Anumos, A. M. Cepus: Xumusa
/" A. M. Amumos, T. M.
Axwmeros, A. X. Boaxos. CII0.:

PexumM J1ocTyna: JUis aBTOPH30BAHHBIX Jlaup, 2022 T.
nosb30BaTeNneH. https://www.lablrint.ru/
books/893694.
AxmeroB, H. C. O0Omaa wu
HeopraHuveckas XUMUA-

http://e.lanbook.com/book/50685

PexxuMm pocTyma: 111 aBTOPU30BaHHBIX
M0JI30BATENEH.

yueonuk misa By3oB / H. C.
Axmetos. CII6.: Jlams, 2025.
744 c. Texkcr: asieKTpoHHBIN //
Jlaun: 9JIEKTPOHHO"
OmOIMoTEeUHAS CHCTEMA.

https://www.lablrint.ru/books/633986

Pe)KI/IM )IOCTyHaI JJIs1 aBTOpI/ISOBaHHBIX
MOJIb30BaTENIEH.

CaBunrkuna, E. B. O6maa u
HeopraHuJyeckas XUMHUSI: B 2 T.
T. 1! 3axkoHBI W KOHIICIIIIUHU:
yueOHUK

st BeIcIIed 1mmikosel / E. B.
Casunkuna, B. A. Muxaiiios,



https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
https://urait.ru/book/obschaya-i-neorganicheskaya-himiya-zadachnik-395699
http://e.lanbook.com/book/50685
http://e.lanbook.com/book/50685
https://www.lab1r1nt.ru/books/633986

10. B. Kucemes. M.:
JlabopaTtopuss asHammit 2023.
491 c.
URL:

I'enppman, M. U. Xumus :
yueOHuk / M. . I'enspman, B. I1.

https://e.lanbook.com/book/210221 IOctparoB. — 4-¢ u3n. — CaHkT-
[TerepOypr : Jlanp, 2022. — 480 c.

PexxuM 10CTyma: I aBTOPH30BAHHBIX — ISBN 978-5-8114-0200-7. —

nob30BaTeNel. TexcT : anexTpouHslii // Jlans :

AJIEKTPOHHO-OMOINOTEUHAS
cuctema. — URL:
https://e.lanbook.com/book/210221

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTEIBLHBIX PECYPCOB
WH(OPMAITMOHHO-TEIICKOMMYHHKAITUOHHOM ceTh « THTepHEeT»
[Tepeuenn AJIEKTPOHHBIX o0pa3oBaTeIbHbIX pecypcos UH(OPMALIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «WHTepHeT», HEOOXOAMMBIX IS OCBOSHHUS JTUCIUILIAHBI
npuBe/ieH B Tabimie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPa30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOHU ceTH «/HTepHeT»
URL anpec HaumenoBanue

http://www.xumuk.ru/ CaiiT 0 Xumuu

http://www.hemi.nsu.ru | OcHOBBI XUMHH: 0OpPa30BATEIbHBINA CAUT IS CTYICHTOB

http://chemistry.narod.ru | Mup xumumu, caiir

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeueHus, HCIOIb3yEeMOTO TPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca MO AUCIUIIUHE.
[lepeyeHbp HCMONB3yEMOTO TPOTPAMMHOTO OOECTEUYeHUs] TpPEICTaBIeH B TaliwIe
10.Tabauua 10— [TepeyeHp mporpaMMHOro obecneyeHusl
Ne HanmenoBanue
n/n

DnexTpoHHas nHpopMalmoHHO-o0pa3oBarenbHas cpena ['Y Al « MuTerpupoBanHas cpena
oOyuenus» (https://pro.guap.ru/) paspadorana corpyaaukamu ['YAII (BBeaeHa B
hkcrryaranuio npukazom ['YAIL ot 06.06.2017 Ne 05-215/17), nepederb Moaysei u ux
GbyHKIIMOHATBHOE HAa3HAYCHUE U3I0XKEHBI TI0 cchlIke https://quap.ru/it/system/iso

OdunmanbHbIi caliT 00pa3oBaTebHOM opranuzanuu B cetu «Muteprer (https://quap.ru/),
paspaboran corpyanukamu ['Y AIl (BBenen B skcruryaTanuto [Ipukaszom ['YAII ot
23.03.2023 Ne 05-145/23)

Microsoft Office 2019 (norosop I'YAII, undopmariust o TuIeH3UH IpeCTaBIeHa O
cepuike https://guap.ru/it/system/iso/po)

8.2. IlepeueHp MH(OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIlecca MO JUCIUILTHHE

[lepeuensr UCHONB3yEMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.



https://e.lanbook.com/book/210221
http://www.xumuk.ru/
http://www.hemi.nsu.ru/
http://chemistry.narod.ru/
https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

Ta6mmma 11— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CHCTEM

No Haumenosanue
/o

DneKTpOHHbIE OMOINOTEYHBIE PECYPCHI U CUCTEMBI

1 OnexTpoHHbIN Katanor oubnuorexku ['YAII ¢ noctynom k 6a3e MOIHOTEKCTOBBIX
u3panumii (https://lib.guap.ru.), moctyn yepe3 IMUHBINA KAOMHET YnuTaTeIst OHOIMOTEKU
I'VAII

2 Hayunas snekrponnas 6udaunoreka «eLIBRARY» (https://elibrary.ru/), noctym uepes
nuaHbIN Kabunet yntarens oubmmorexu 'Y AIL a takxke no IP -anpecam I'YAIIL

3 OBC «Jlanw» (https://e.lanbook.com/), noctym yepe3 TuUHBIM KaOWHET YUTATEIS
oubmmorexku ['Y Al a Taxxe no IP -agpecam 'Y AII

4 3bC Koncopuuyma aspokocmudeckux By30B Poccuu (http://elsau.ru/ suai), moctyn mo
IP-anpecam ['VAII

5 3BC Znanium (https://znanium.ru/), moctym Yepe3 JIUYHBIA KAOWHET YUTATEIIS
oubmmorexku ['YAIL a Taxxe no IP -agpecam 'Y AII

6 obpasoBatenbas miatdopma «tOpaiit» (https://urait.ru/), moctyn yepe3 TUUHBIN
kabunet ynrtarens oundmuoreku 'Y Al a taxke no IP -anpecam ['YAII

7 Hayunast snexrponnas 6ubanoreka «KubepJlenunka» (https://cyberleninka.ru/),
CcBOOOHBIN IOCTYII

I/IHq)OpMaI_II/IOHHLIe U CIIPaBOYHO-TIPABOBLIC CUCTCMBI

1 "KoncynpranT [Taroc" (www.consultant.ru) cereBast Bepcus 1j1si 00pa3oBaTeIbHBIX
opranuzanuii, noctyn no IP -agpecam ['VAII

CoBpeMeHHbIe TpodeccroHaibHbIE 0a3bl TAaHHBIX

1 denepanbubIii mopTan «Poccuiickoe obpazosannex’ (https://ro-edu.ru/), ceo6oHsIi
JOCTYII

2 PedeparuBHas 6a3za qaHHBIX PEIICH3UPYEMOW HAYYHOM JIUTEpATyphl SCOPUS
(https://www.scopus.com/), moctym 1o IP -agpecam 'Y AT

3 denepanbHOE TOCYAAPCTBEHHOE OI0KETHOE yupexaeHue «DenepanbHblii HHCTUTYT

IIPOMBITIIEHHOH cobcTBenHOCTIY (https://www . fips.ru/), cBoGoaHbIH gocTyn

Bompocsr (3amaun) st 3ageta / qudd. 3aueTa npejpacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3a1aum) ais 3aueta / qudd. 3auera

Ne n/nt Ilepeuens BonpocoB (3agau) i 3ayera / nud¢. 3adera Kox
MHIMKATOpa

1. Paccuuraiite, kakoif 00BbEM NPU HOPMAIBHBIX YCIOBUSX 3aHUMAIOT OIIK-1.3.1
10 monp amMmmuaxa: .... 1.

2. Onpenenure TEOPETUUECKUM BBIXOJ] OKCHJIA MarHus P CKUTAHUN OIIK-1.3.1
48 r MarHus: COCTaBJIsET ... T.

3. Oxapakrepu3yiTe TUIl KPUCTAJUIMUECKOM PEIIETKH IOBapEHHON OIIK-1.YV.1
conu: (NaCl) umeer ... KpUCTAJUIMYECKYIO PEHIETKY.

4. CdopmynupyiiTe, Kak Ha3bIBa€TCS CIOCOOHOCTH OJTHOTO M TOTO K€ OIK-1.B.1
BElIECTBA CYIIECTBOBATh B BUJIE KPUCTAJUIOB C Pa3IMYHBIMU THUIIAMU
KPUCTAJJIMYECKON PELIETKU: HA3bIBAETCS ... .

! ®epepanbHbiii nopran «Poccuiickoe 00pazoBaHME»: HOBOCTH, CTAaThH, SKCIEPTHbIC KOMMEHTAPUHM O PAa3BUTHU
CHCTEMBI 00Pa30BaHMS U BOCITUTAHUS

2 MenepanbHblil HHCTUTYT MPOMBILLIEHHOM COOCTBEHHOCTH MPEAOCTABIAECT JOCTYH K IOJHBIM TEKCTAM TOBAPHBIX
3HAKOB W 3HAKOB 00ciyxuBaHus PO, m300peTeHnii, MOJIE3HBIM MOJENEH, MPOMBIIUIEHHBIX 00pa3ioB PO u npyrum
pecypcaM. XpoHonorudeckuii oxsat: ¢ 1924 roga no texyuuii rof.


https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://cyberleninka.ru/
http://www.consultant.ru/
https://ro-edu.ru/
https://ro-edu.ru/
https://www.scopus.com/
https://www1.fips.ru/

CdopmynupyiiTe, 4TO TaKOE H30TOMBI AIEMEHTA: OHU PA3THYAIOTCS
YHUCIIOM ... .

OIIK-1.V.1

[Tepeuucnure cocraB siapa hocdopa: COIEPKUT ...
HEUTPOHOB.

IIPOTOHOB U

OIIK-1.V.1

[epeuncinre, KakKue KBAHTOBBIC YHCIIA MOJHOCTHIO XapaKTEPU3YIOT
DJIGKTPOHHYIO OpOUTAI ..., ... U ... .

OIIK-1.3.1

OX&paKTepI/I?)OBaTB BAJICHTHBIC 3JICKTPOHBI aTOMa KaJIbIIHUs
3HAYCHUSIMU KBAHTOBBIX YHceI N = ... u £= ...

OIIK-1.V.1

Chopmymnupyiite [lepuonnueckuii 3akon [[.11. Menneneena.

OIIK-1.B.1

10.

CdopmynupyiiTe, Kak Ha3bIBACTCS MUHUMAIbHASI SHEPT U,
HeoO0XouMasi 171l OTPBIBA AIEKTPOHA OT HEUTPAILHOI'O aTOMa 37O ...

OIIK-1.V.1

11.

OLIGHI/ITG HU3MCHCHHUEC SHCPIrMv HOHU3AIIUH aTOMOB: Y€M B OoJIbIIIEH
CTCIICHU IMPOABIAIOTCA METAJUIMYCCKUC CBOﬁCTBa, cee

OIIK-1.B.1

12.

OueHuTe U3MEHEHUE YHEPTUU CPOJICTBA K DJIEKTPOHY aTOMOB: YEM B
OoJIbIIIeH CTENEHU MPOSIBIISIFIOTCS HEMETAJUTMUYECKUE CBOICTRA, ...

OIIK-1.B.1

13.

Oxapaktepu3yiiTe xapakTep XUMUYECKOU CBSI3U B MOJIEKYJIE
cesieHoBotopoaa HoSe: umeercs ...

OIlK-1.V.1

14.

Oxapakrepu3yiite n3mMeHenue saTponuu B peakuuu 2Hz (1) + O2 (1)
= 2H>0 (T): MOXXHO OXHUJATH ...

OIlK-2.3.1

15.

Oxapakrepu3yiite, Kakasi peaklus Ha3bIBa€TCs SK30TEPMUUECKOM:
IPOTEKaHHE KOTOPOIl COMPOBOXKIACTCS ... SHEPTUH,

OIIK-1.B.1

16.

Oxapakrepu3yiite, Kak Ha3bIBa€TCsl pEaKIMsl, IPOTEKAHUE KOTOPOH
COINPOBOYKAAETCS MOTJIOEHUEM DHEPIUU: ... .

OIlK-1.V.1

17.

OreHuTe BIUSHUE TEMIEPATypbl HA CKOPOCTh XUMHUUECKOH PEaKIIHH.
Ha ckombko rpamycoB HYXHO IIOBBICUTH TEMIIEpaTypy Ul
YBEJIMYEHUSI CKOPOCTH peakiuuun B 27 pa3 (TemmeparypHbIil
K03 ¢uiueHT paseH 3)?

OIIK-2.3.1

18.

OrneHnTe BIMSHUAE TEMIIEPATYPbl HA CKOPOCTh XUMHUYECKOW peaKIui.
Bo ckonbko pa3 yBenMUYMBAETCSl CKOPOCTh PeaKIMK (TeMIepaTypHbIi
Ko3(¢uMeHT paBeH 3) npu noselieHNH Temnepatypsl ot 300°C o
340°C?

OIIK-1.B.1

19.

Ouenute BIMSIHUE TEMIIEPATYPbl HA CKOPOCTh XUMUYECKOW PEaKIIHH.
Ecnn ckopocTh peakuuy Opu NOBBILIEHWM Temneparypbl Ha 40°
yBenuuuiach B 256 pa3, To TeMnepaTypHbIil KOOQGUIMEHT peakiiu
PAaBEH ... .

OIIK-2.V.1

20.

OxapakTepu3yiTe COCTOSIHUE
MTOMOIIY CKOPOCTEW peaKInii.
OtBer: B COCTOSIHUM XMMHYECKOTO PABHOBECHUS CKOPOCTb MPSMOi
peaKIuy paBHA CKOPOCTH 00paTHOM peakluu.

XUMHUYCCKOTO paBHOBCCUSA  IIPU

OIIK-1.B.1

21.

Oxapakrepu3yiTe CMEIIEHNE XMMUUECKOTO PABHOBECUS IIPU
TOHWKEHUU TeMneparypsl o npunuuny Jle-Ilarense.

OIIK-2.B.1

22.

Oxapakrepu3yiTe 3aBUCUMOCTb TEMIIEPATYPbl 3aMEP3aHUs OT
YBEJIMYEHUS! KOHIIEHTPAIMU PacTBOPA OTHOCUTEIHLHO YUCTOTO
pacTBOPUTEIIS.

OIIK-1.3.1

23.

OxapakTepu3yiTe 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT
YBEIUYECHUS KOHLEHTPALMU PACTBOPA OTHOCUTEIBHO YHCTOrO

OIlK-1.3.1




pacTBOPUTEIIS.

24,

ChopmynupyiiTe, Kak Ha3bIBACTCS OJHOCTOPOHHSIS TP dy3us
MOJIEKYJI paCTBOPUTEIIS Yepe3 MOIyIPOHHIIaeMyt0 MeMOpaHy B
KOJUJIOWIHBIM pacTBOp: Ha3bIBACTCH ...

OIIK-1.V.1

25.

VYkaxuTe, IpU COCTABICHUH MOHHO-MOJIEKYJISIPHOTO YPAaBHEHHS Kak
caenyert 3anucarh Gopmyny NH4sOH: ciienyer 3anucats B ... popMme.

OIIK-1.3.1

26.

Oxapaxtepuzyite 0.0001 M pactBopa XJIOpOBOJOPOAHOM KHUCIOTHI
3HAYEHUEM BOJOPOAHOTO nokasateisi: (pH) paBeH ... .

OIlK-1.3.1

27.

OxapakTepu3yiTe OKHUCIUTEIBbHYIO CIOCOOHOCTh COSAMHEHUI:
coenqnuenre SO3 MOXKeT OBITh TOJIBKO ... 32 CUET aTOMOB S.

OIIK-1.B.1

28.

Oxapakrepu3yiTe BUJIbl SHEPTUH, [10ABEPKEHHBIE TIPOLIECCY
B3aMMHOI0 IIPEBpALLEHHs IPU PabOTe ralbBaHUYECKOI0 3JIEMEHTA B
CTaH/IapTHBIX YCIOBHUSX.

OIIK-1.B.1

29.

Oxapakrepu3syiite (HakTopbl, BIUSIONINE HA BEIUYUHY IEKTPOAHOTO
MOTEHI[MaIa METaJljla, ONMCaHHbIE B ypaBHeHUU HepHcra.

OIIK-2.V.1

30.

Oxapakrepu3yiiTe poLeccst, IpoTeKarolue npu
3JIEKTPOXUMHUYECKONU KOPPO3HH B CUCTEME ""MarHui - 0JioBo" B
KHUCJION CpeJlie Ha KaToJe.

OIlK-2.3.1

31

Konduryparus Kakoi u3 MpeioKeHHBIX YaCTUIl COOTBETCTBYET
IEKTPOHHON KOH(PUTYpALUKA aTOMa aproHa: OpOMHUI-HOH, HOH
KaJusi, MoH cepedpa?

OIIK-1.3.1

32

Kakoli u3 yka3aHHbIX XMMHUYECKUX 3JIEMEHTOB 00JaaeT Haubosee
BbIPQ)KEHHBIMU METAITIMUYECKUMH CBOMCTBaMU: JINTHH, aIFOMUHUA,
KaJIui, HaTpuit?

OIlK-2.3.1

33

XapakTepHbIe YepThl HEMETAIJIOB — OKUCIIUTENbHBIE CBOMCTBA.
Kaxkoe u3 yka3aHHBIX BEIIECTB 00J1aJJa€T CAMBIMHU CHIIbHBIMH
OKUCITUTEIBHBIMHU CBOMCTBAMU: U0, XJIOp, Cepa, CEIEeH?

OIlK-1.3.1

34

Kaxkoe u3 BCHICCTB ABJISICTCA OAHUM N3 OCHOBHBIX OKHUCIIHTENEN npu
KOPPO3HHU: HUTPAT HATPUS, YTICKUCIBIN Ta3, OKCH]l MarHHs,
KHCIIOPO/I.

OIlK-2.y.1

35

Kakas u3 npeyio’)keHHBIX KUCIIOT SIBJISIETCSI HEPaCTBOPUMOM B BOJIE:
cepHas, pocopHasi, consiHasl, KpeMHeBasi, yKcycHas?

OIIK-1.3.1

IlepeuyeHp TeM AJIs BBIOJIHEHUSI KypCOBOTO MPOEKTa/ KYpCOBOW pabOThl Ipe/CTaBIIEHbI

B Tadmuie 17.

Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUs. KYPCOBOT'O MPOEKTa / KypCoBOil paboThI

Ne i/
paboTHI

[TpuMepHBIii IepedeHb TeM IS BBITOJHEHHS KyPCOBOTO IIPOEKTa/ KypCOBOH

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO




Bompocel  1y1st  mpoBeneHUsT TPOMEXYTOYHOM aTTecTallud B BHJE TECTUPOBAHMUS

npeICTaBIeHBI B Ta0nwie 18.

Tabmuua 18 — IIpumepHbIii IepeueHb BOIIPOCOB ISl TECTOB

Ne IIpuMepHBIii IepeyeHb BOIIPOCOB IS TECTOB Kon
/a WHJIUKAaTOpa
1. | 3amaHue 3aKpPBHITOTO THITA C BLIOOPOM OJHOTO MPABUIIBHOTO OTBETA. 3HaTh
OIlK-1.3.1
Wuctpykums: [Ipounraiite TeKCT, BBIOEpUTE MPaBUIIbHBINA BapUaHT
OTBETA.
OxapakTepu3yiuTe MOJIHYI0 3HEPTUIO 3JIEKTPOHA C IIOMOILBbIO KBAHTOBBIX
YUCEL: ...
1) 0 um
2) nu me
3) mgums
4) nu {
Kittou ¢ npaBuibHBIM OTBETOM: 4
2.| 3agaHue 3aKpBITOrO THIIA HA YCTAaHOBJICHHE COOTBETCTBUE. 3Hartb
WNucrpykuusd: [IpounTaiite TEKCT M YCTAaHOBUTE COOTBETCTBUE. OIlK-1.3.1
Omnpexnenute aroMm, UMEIOIIEH JIEKTPOHHYIO (OPMYITY
1 22 2 63 2 63d104 2 64d35 2.
§°25°2p°3s-3p s“4p S
1) Ti
2) As
3) Nb
4) Cu
Kito4 ¢ npaBUIbHBIM OTBETOM: 3
3. | 3agaHue 3aKpHITOrO THITA C BEIOOPOM OIHOTO MPABHIILHOTO OTBETA. YMmerh
OIIK-1.V.1
Wuctpykuus: [IpounTaiite Tekct, BBIOEpUTE TPaBUIIbHBIN BapuaHT
orBeTa. OLIEHUTE ANEKTPOOTPULATEIBHOCTD YIEMEHTOB. Y Ka)KUTE
HauboJee AIEKTPOOTPULIATENbHBIN AJIEMEHT CPEIU IPEICTABICHHbIX:
1) xmop
2) ¢rop
3) cepa
4) xanwmii
Kuntou ¢ mpaBHIBHBIM OTBETOM : 2
4.| 3agaHue 3aKpBHITOrO THIA HA YCTAHOBJIEHUE NTPABUILHON YMmets
IIOCJIE0BATEIBHOCTH. OIIK-1.V¥.1

Nucrpyknpnsa: [IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIEN0BATEIBHOCTD.
Aprymentupyiite otBet. Pacnionoxxure snemenTs [IA nmoarpymnisl B
MOPSAKE YCUIICHHS] METAJLIMYECKUX CBOMCTB.




A) 6epunuii Be,

b) marauii Mg,

B) kanwiuii Ca,

I') crponmmii Sr

M), 6apuii Ba,

E) panuii Ra.
3anumuTe 3JEMEHTHI B IPABUIILHOM MOCIIE0BATEILHOCTH.
Kirou ¢ npaBunbHbIM oTBeTOM: Be- Mg-Ca- Sr-Ba-Ra.

3a/iaHue 3aKpBITOTrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.
Nucrpykupa:  IIpounTailTe TEKCT W YCTAHOBUTE  COOTBETCTBHE.
Cdhopmynupyiite n3MeHEHHE TEpPMOJMHAMHUYECKOW (DyHKIMM SHaNbIUU

CHUCTCMBI:

DK30TepMUYeCcKasi peakliys XapaKTepU3yeTCsl YCIOBUEM ...

N3MeHeHune sHTanbnuu Bomnpoc
CHUCTEMBI
A AH>0 1 | Dk3oTepmuueckas, c
BBIJICJICHUEM TEIlIa

b AH=0 2 | DHHEOTEpMHYECKas , C
MOTJIOIIEHUEM TETlIa

B AH<O0 3 | CucremMa HaxXOaUTCA B
PaBHOBECHH

I' |AS>0 4 | HeynopsiIou€HHOCTb CUCTEMBI
BO3pacTaeT

3anuuuTe BhIOpaHHbIE IU(PHI 107 COOTBETCTBYIOIIMMH OyKBaMU:

A b B r

Kitou ¢ npaBunbsHBIM 0TBeTOM: A-2, b-3, B-1, I'-4

YMmeTh
OIIK-1.V.1

3a/laHue 3aKphITOrO THIMA ¢ BHIOOPOM OJTHOTO MPABUIILHOTO OTBETA.

Wnctpykuusa: IlpounTaiite TekcT, BbIOEpUTE NPAaBUIBHBIA BapHaHT
OoTBeTa. BcriomMHUTE CleACTBHE M3 OCHOBHOTO 33aKOHA TEPMOXUMHUHU -
3akoHa ['ecca: pacueT HM3MEHEHMS OHTAIBIIMU B XOAE XUMHUYECKOH
peakiuu, npoTekaroiei nmo ypasaenuto 2A + 3B = C + 4D, umeer Buxn:

A)AH" poun = (AHe + AHp) - (AHA + AHg)
B)AH ' puun = (AHc + 4 AHp) - (2 AHa + 3 AHg)

B) AH ’ p-um = (AHc +4 AHp) + (2 AHA + 3AHB) I’

T)AH ' paun = (AHa + AHg) + (AHc + AHp)

Kurou ¢ mpaBriibHBIM OTBETOM: b

VYMmeTs
OIIK-1.Y.1

3a,Z[aHI/IC 3aKPBITOTO THIIA C BBI60p0M OIHOTO IMPAaBUJIBHOT'O OTBCTA.

Wnuctpykuus: [Ipounraiite TeKCT, BbIOEpUTE NMPaBUIbHBIA BapUAHT

3HaTh
OIlK-1.3.1




orBera. ChopmynupyiiTe Ha3BaHHE 3aKOHA, COTIIACHO KOTOPOMY B PaBHBIX
o0beMax pPa3InYHbBIX T'a30B, B3ATHIX MPU OJAMHAKOBBIX TEMIIEpATypax
TaBIICHUSX, COACPIKUTCS OJHO U TO K€ KOJINYECTBO MOJICKYII:

A) 3akoH ['eit JIroccaka

b) 3akon ABoranapo
B) 3axon ['enpu
I') 3akon 'ecca

Kunrou ¢ nmpaBuiibHBIM 0TBETOM: b

3a,Z[aHI/I€ 3aKpPbITOI'O THUIIA C BI)I60pOM HECKOJIBKHUX IPaBUJIbHBIX OTBETOB.

WNuctpykuus: [IpounTaiite TEKCT U BbIOEpUTE MTpaBUIIbHBIC OTBETHI. JlaiiTe
Ha3BaHUE MOHOB:
A) KaTHOHBI

b) npoTtonbl
B) anuonst
I') HelTpoHBI

Kirou ¢ mpaBunbHbIMEU OTBeTamu: A, B

3HaTh

OIlK-2.3.1

3aHaHI/Ie OTKPLITOI'O THIIA

Wuctpykuus: [IpounTaiiTe TEKCT U 3alIUILINATE PA3BEPHYTHIN
000CHOBaHHBIN OTBeT. [laiiTe onpeeneHne OCHOBHOTO 3aKOHA
TEPMOXUMHUM - 3aKOHa ['ecca- OT 4ero 3aBUCHUT TEIUIOBOU YPPeKT
peaxkuuii, NpOTeKaOIINX IPU MOCTOSHHOM 00beMe WM JJaBICHUHU:
DrtanonHslii oTBeT: TermnoBoi 3(hGeKT XUMHUUECKOH peakiuu (M3MEHeHUE
SHTAJIBIINHU B XOJI€ PEaKLMH1) 3aBUCUT TOJIBKO OT HAYAJIbHOT'O U KOHEUYHOTO
COCTOSIHMSI CUCTEMBI U HE 3aBUCUT OT IIyTH IIEPEX0AA CUCTEMBI U3 OJJHOTO
COCTOSIHMSI B JIPYTOE..

BJIAJICTh
OIIK-2.B.1

10

3a,Z[aHI/Ie 3aKPBITOTO THUIIA C BbI60p0M OOHOI'0 IPAaBUJIbHOI'O OTBCTA.

Wuctpykums: [Ipounraiite TeKCT, BbIOEpUTE MPaBUIIbHBINA BapUaHT
orsera. ChopmynupyiiTe Ha3BaHUE 3aKOHA, COTIIACHO KOTOPOMY B PaBHBIX
o0beMax pasInYHbIX I'a30B, B3ATHIX PH OJAMHAKOBBIX TEMIIEpaTypax u
JABJICHUSAX, COJEPKUTCS OJTHO U TO K€ KOJIMYECTBO MOJIEKYII:

A) 3akoH ['eii JIroccaka

b) 3akon ABoranpo
B) 3akon ['enpu
I') 3akon I'ecca

Kutou ¢ mpaBriibHBIM 0TBETOM: b

3HATD
OIlK-1.3.1

11

3a,Z[aHI/IC 3aKPBITOT'O THIIA C BLI60pOM OIHOT'O MPAaBUJIBHOT'O OTBCTA.

Wuctpykuus: [IpounTaiite Tekct, BEIOEpUTE MPABUIIbHBIN BapuaHT
otBeta. ChopmynupyiiTe onpeeseHne 3IeKTPOIHOTO MOTeHIHaa:
MOTEHIIMaJ, YCTAHOBUBIIUICS

BIIAZIETh
OIlK-1.B.1




A) Ha rpaHuIe MeX/ly IOBEPXHOCTBIO METAJlJIa U BHYTPEHHUM CIIOEM
MeTajuia.

B) Mex 1y TIOBEpXHOCTBIO METa/lIa M OJIU3JICKAIIMM CJIOEM PacTBOPA B
JIBOMHOM 3JIEKTPUYECKOM CJIOE.

B) Ha moBepxHOCTH MeTasuIa Mepes] ero norpy>keHUeM B pacTBOP.
I') npu coenvHeHnn MeTaia ¢ APyruMy MeTajljlaMu.

Kuntou ¢ nmpaBuiibHBIM 0TBEeTOM: b

12| 3amanue 3aKpBITOTO THITA C BELIOOPOM OJHOTO MPABUIIBHOTO OTBETA. 3HaTh
WNuctpyknus: [IpounTaiite TeKCT, BEIOCpUTE TPABUIIBLHBIN BApUAHT OIIK-1.3.1
otBeTa. HazoBuTe cio’kHOE BEIIECTBO, COCTOSAIIEE U3 HOHOB BOJIOPOA,
CIOCOOHBIX 3aMEeIIaThCSl METAJUIAMH U KHCIIOTHOTO OCTaTKa
A) comnb
b) xucnora
B) ocHoBanue
I') okcun
Kittou ¢ npaBusibHBIM 0TBeTOM: b
13 3amaHue OTKPBITOTO THIIA. BJIAJIETh
. . OIIK-1.B.1
Nuctpykuus: [IpounTaiiTe TEKCT U 3aUIIATE PA3BEPHYTHIM
o0ocHOBaHHBIN O0TBET. [lepeuncinnTe-OKUCIUTENbHO-
BOCCTAHOBUTEIBHBIE MPOIECCHI HAa AJIEKTPOAax Mpu padboTe
raJbBaHUYECKOT0 3JIeMeHTa co cieayrorieii cxemoii: Fe | Fe(NOa): ||
Pb(NO3)2 | Pb
Sranonnsrii oteer: Fe’ —2e = Fe?* Pb?* +2e = Ph°
14 3aganue 3aKpHITOTO THMA C BBIOOPOM HECKOJBKUX MPABHIIBHBIX OTBETOB. | BIAJETh
. OIlK-2.3.1
Wuctpykuus: [IpouunTaiite TekcT U BRIOEPUTE MPABUIILHBIE OTBETHI.
JlaiiTe Ha3BaHWE YACTHUII!
A) KaTHOHBI
b) nporons!
B) anuons1
I') neititpons!
Kitou ¢ nmpaBunbsHbiMu oTBeTamu: b, I’
15 3agaHue OTKPHITOTO TUTIA BJIAJIETh
OIK-1.B.1

Nuctpykuusa: IIpountaiTe TEKCT U 3alUIINATE PA3BEPHYTHIN
000CHOBaHHBIN 0TBET. JlaiiTe onpeneneHne OCHOBHOTO 3aKOHA
TEPMOXUMUM - 3aKOHa ['ecca- OT 4ero 3aBUCHUT TEIUIOBOU AP PeKT




peaKIMii, MPOTEKAIOLINX MPHU MOCTOSHHOM 00beMe MITH JIaBICHUU:

OtanoHHbli 0TBeT: TemnoBoii apdekt xumudeckoit peakiyu (M3MEHEHHE
SHTAJIBIINH B XOJIC€ PEAKIIMH) 3aBUCUT TOJIBKO OT HAYAJIHHOTO U KOHEYHOT'O
COCTOSIHMSI CHCTEMBI U HE 3aBHCUT OT IIYTH MEPEX0/ia CUCTEMBI U3 OJTHOTO
COCTOSIHHS B JIpyTOE.

16

3aiaHue OTKPBITOIO THUIIA.

Nucrpykuusa: IIpountaiite TEKCT U 3alMIINATE PA3BEPHYTHIN
000CHOBaHHBIH OTBET. [lepeunciuTe-OKUCINTENEHO-
BOCCTAHOBUTEJIbHBIE IIPOLIECCHI HA 3JIEKTPOJIax pu pabore
raJIbBAHUYECKOT0 JIEMEHTA CO CIEAYIOLEH CXEMO:

Fe | Fe(NOz3)2 || Pb(NO3)2 | Pb

dranounsiii orBer: Fe® —2e = Fe?* Pbh2* +2e = Ph°

BJIAJIETh
OIIK-2.B.1

17

3ajaHue 3aKphITOrO THIMA C BLIOOPOM OJTHOTO NMPABUIIBHOTO OTBETA.

WNuctpykuus: [IpounTaiite TekcT, BEIOEPUTE MPABIIbHBIN BapUaHT
otBeta. ChopmynupyiiTe onpeeseHre 3IeKTPOIHOTO MOTEHIHANA!
MOTEHIINAJ, YCTAHOBUBIIUICS

A) Ha rpaHuLe MEX]Ty IOBEPXHOCTbIO METAJLIA U BHYTPEHHUM CIIOEM
MeTaJla.

b) Mexkay MOBEpXHOCTBIO METallIa U OJIM3IIEKAIINUM CIIOEM PacTBOpaA B
JBOMHOM 3JIEKTPUYECKOM CIIOE.

B) Ha moBepxHOCTH MeTasia epesl ero norpykKeHueM B pacTBop.
I') npu coenvHeHnu MeTaia ¢ APyrUMU MeTaJlJIaMHu.

Krou ¢ IMpaBHUJILHBIM OTBCTOM: b

yMEThb

OIIK-2.V.1

18

3aiaHue OTKPBITOrO TUMA

Nuctpykuud: [IpounTainTe TEKCT U 3alUIINATE PA3BEPHYTHIN
000CHOBaHHBIN 0TBeT. [laiiTe onpeneneHne OCHOBHOTO 3aKOHA
TEPMOXUMHUM - 3aKOHa ['ecca- OT 4ero 3aBUCHUT TEIUIOBOH YPPeKT
peaKIMii, MPOTEKAIOLINX MPHU MOCTOSHHOM 00beMe UITH JIaBICHUU:

OtanouHblit 0TBeT: TemnoBoii a3pdekt xumudeckoit peakiuu (M3MEHEHHE
SHTAJIBIINU B XOJI€ PEaKLMH) 3aBUCUT TOJIBKO OT HAYAJIBHOTO M KOHEYHOTO
COCTOSIHMSI CUCTEMBI U HE 3aBUCHUT OT ITyTH NIEPEXOAA CUCTEMBI U3 OJJTHOTO
COCTOSIHHS B IPYTOE.

BIAZIETh
OIIK-1.B.1

19

3a,Z[aHI/IC 3aKPBITOTO THIIA C BBI60p0M OIHOTO IMPAaBUJIBHOI'O OTBECTA.

Wucrpykuus: [IpounTaiite TekcT U BEIOEPUTE MTPABUIIBHBIE OTBETHI.
VYkaxure, Kak JEUCTBYET HA CKOPOCTh XMMUYECKON PEAKIINN YBEINYCHHE
SHEPIUH AKTUBALINH

YMETh
OIlK-1.V.1




A)  He3HaunTenbHO YMEHBIIACTCS;

b) Pesko Bo3pacraer;
B) He n3mensercs
I YMeHbIaercs pe3ko;

Kuntou ¢ mpaBriibHBIM OTBETOM: [’

20

3ajaHue 3aKphITOrO TUMA C BLIOOPOM OJHOTO MPABHIIBHOTO OTBETA. 3HaTh

Wuctpykums: [Ipounraiite TeKCT, BBIOEpUTE MPaBUIIbHBINA BapUaHT OIlK-1.3.1
orBeTa. HazoBuTe ClI05KHOE BEIIECTBO, COCTOALIEE U3 HOHOB METallla U
KHUCJIOTHOT'O OCTaTKa

A) comb

b) xucnora
B) ocHoBanue
I') okcun

Kirou ¢ mpaBuinbpHbIM OTBETOM: A

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PAOOT

No /it [TepeyeHb KOHTPOJBHBIX PAOOT

He npenycmorpeHo

8.3. Meronuveckne  Marepuaibl,  ONPENCISIONIME  MPOLEAYPbl  OINCHHBAHHUS
UH/MKATOPOB, XapaKTepU3YIOIIMX dTanmbl (HOPMUPOBAHMS KOMIIETEHLMH, COAEpKarcs B
JOKaJbHBIX HOpMaTuBHBIX akTtax [VYAIIL, peraMeHTHpYOmUX MOPSIAOK U IHpOLEAypy
NPOBEIEHUS TEKYIIEro KOHTPOJIS YCIIEBaEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00ydaromuxcs
I'VAIL

9. Mertoauueckue YKa3aHus AJI 06yqa101u14xc;1 IO OCBOCHHUIO JUCHUITIIMHBI

9.1. Meromuyeckue yKazaHWUA Ui OOYYArOMIMXCSA 110 OCBOCHHIO JICKITMOHHOTO
MaTepuana

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOHHOE, CUCTEMHOE,
rIyOOKOe U SICHOE H3JIoKeHue ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKIMU B
paMKax TUCHMILIMHBI HE B TOM, YTOOBI MOJyYUTHh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
byHIaMeHTalbHBIX MpoOJeM AUCHMIUIMHBL, METOJOB HAYYHOIO T[IO3HAHUSA, HOBEHIINX
JOCTIDKEHUI Hay4dHOH MbIciau. B yueOHOM mporecce JEKIUs BBIMOIHAET METOI0JOTHYECKYIO,
OpraHU3alMOHHYI0 U MHGOpMaMOHHYIO0 (pyHKUMU. JIeKIHs pacKpbhIBaeT MOHATHIHBIN anmapaT
KOHKPETHOW o0yiacTH 3HaHus, €€ MpoOieMbl, JaeT LeJIbHOEe IMpEeICTaBlIeHUE O AUCIUILIUHE,
ITOKa3bIBAECT B3aUMOCBS3b C APYTUMHU JUCHUIIINHAMMU.

[Tnanupyemble pe3yabTaThl IPU OCBOSHUH 00YYaIOIIMMUCS JIEKIIMOHHOTO MaTepraa;




— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX ONPEEIISIeTCS LEJIEBOW YCTAHOBKOM K Ka)KI0M KOHKPETHOMU TEME;

— TOJIy4€HHE OIbITa TBOPUYECKOH pabOoTHl COBMECTHO C MPEIOIaBATEIIEM;

— pa3BuTHE NPO(ECCHOHANBLHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy |
CaMOCTOSITEJIBHOTO TBOPYECKOI'O MBIIITICHHUS.

— MOsBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON PabOThI;

— TIOJy4Y€HUE 3HAHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKW U TEXHUKU U O
IIPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— Hay4duTbhCS METOJUYECKH 00padarbiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH H
IIOJIOKEHUSA, IPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HX B PAa3JIM4YHBIX
bopmyarpoBKax);

— TOJIy4eHHE TOYHOTO MOHUMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MTOHATHUH.

JlekuMoHHBI ~MaTepual MOXKET COINPOBOXKAATHCS JEMOHCTpAlMed ClIaloB U
UCIOJIb30BAaHUEM DA3aTOYHOI0 MaTepuaja IpU IPOBEIEHHMM KOPOTKUX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHus JEKIMOHHOIO MaTepuaa:

Berynuienne — 4yacth JIeKIMH, €)1 KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH AyAUTOPUIO
Ha BocHpusATHE ydyeOHOro marepuana. B ero cocraB BXonsaT: (QOpMyIHpPOBKAa TeMbl JEKIHH,
XapaKTepUCTHKA ee MPOoPECCHOHATLHON 3HAYUMMOCTH, HOBH3HBI M CTETICHW M3yYCHHOCTH, LIEIH
JEKLUUU; U3J0KEHUE IUIaHa JIEKIMH, BKIIOYAIOUIET0O HAMMEHOBAaHUS OCHOBHBIX BOIIPOCOB,
NOJJIEKALUIMX PACCMOTPEHUIO Ha JIEKLUMHU;  XapaKTEpPUCTUKA PEKOMEHAYEMOM JHUTeparypsbl,
HEOOXOIMMOW Il OpraHu3ald CaMOCTOSATENbHOM padOThl CTYJIEHTOB; PETPOCHEKIHs-
HAallOMMHAaHHE O BOIPOCAX, PACCMOTPEHHBIX HA IMPOLUION JIEKUUHU, CBA3b HX C HOBBIM
MaTepUajoM, yKa3aHHE Ha €ro pojib, MECTO M 3HAUEHUE B JIaHHOW AMCLHUILIMHE, a TaKXe B
CUCTEME JPYTHX HayK.

OcHOBHasi 4acTh - H3JIO)KEHUE COJAEP)KAHUS JIEKIIMU B CTPOTOM COOTBETCTBUHU C
IPEUIOKEHHBIM IUIAaHOM. BKIIIOWaeT packphlBalOIIMM TEMy JIEKIMH KOHLENTYaJbHBIM U
(dakThyecKui MaTepual, €ro aHaliu3 U OLEHKY, pa3JInyHble CIOCOObl apryMEHTaluud |
JI0Ka3aTeNbCTBA BBIABUTAEMBIX TEOPETUUECKHUX TIOJIOKEHUM.

3akmroueHrue - TOABEACHHE OOIIero WTora JeKiuuu, oO0O0OIIeHHe MaTepuaa,

(opMyIMpOBKa BHIBOJIOB 10 T€ME JICKIIMH; OTBETHI HAa BOIIPOCHI CTYACHTOB.
Jlns Hajuiexkalero OCBOCHUs Kypca XMMUH HCIIOIb3YIOTCS CHeMaIbHbIe HaTJIsAHbIE CPECTBA, C
MIOMOIIIBI0 KOTOPBIX MOXKHO IepellaBaTh CTyAE€HTaM HMH(OpMAIMio O BellecTBaX, 0ObEKTax U
cyumecTBe (PU3MUECKUX UM XUMHUYECKUX MpeBpalieHuil. JleMoHcTpaius oOmbITOB, MOJENU
KPUCTANIMYECKUX PEHIETOK, TaOaMIbl W IUIAKaThl C SHEPreTMYECKUMH JAuarpaMmMaMu
00pa3zoBaHus MOJIEKYJI, PEaKIuii ¢ KaTaqu3aTtopaMu U 6€3 HUX u T.1.

OcylecTBiIeHHE KOHTPOJIA 3a BEJEHUEM CTYIEHTAaMH KOHCIIEKTA JIEKIUH; OKa3aHue
CTyJ€HTaM IIOMOIIM B BEACHHUM 3alMCH JIEKIMM (AKIEHTUPOBAHUWE H3JIOKEHUS Marepuana
JIeKIMH, BBIJEJIEHUE TIOJOCOM, MHTOHALMEH, TeMIOM peuyd HauOojiee BaKHOH MH(OpMaLuy,
MCIIOJIb30BaHuUE Tay3 JUIsl 3alUCH TaOJIULL, CXEM).

Metoaunueckue ykazaHus s 00ydaroIuXcs 110 BHITOTHEHUIO J1a00paTOpHBIX paboT

9.2. Meromuveckne yKazaHHS Ui OOYYAIOMIMXCSl IO BBIOJHEHHIO Ja0OpaTOPHBIX
pador.

B xone BeImonHeHHs 1a0OpaTOPHBIX paboT oOydaomuUics AOKEH YIIIyOUTh H
3aKpEeNNUTh 3HAHUS, NPAKTUYECKUE HaBBIKM, YMETb COBPEMEHHOW METOAMKOM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTHKOM 00ydaromerocs.
Brimosnnenne mabopaTOpHBIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IIPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKOMN YacTe U KOHTPOJIbHBIX MEPOIIPUATHH.

BrimonHenue 51abopaTopHBIX pabOT OO0yYaromuMCs SIBJISETCS HEOThEMJIEMOM YacTbhio
W3YYEeHUs] JUCLUIUIMHBI, OMNpeeNseMoil y4eOHBbIM IUIAaHOM, M OTHOCUTCS K CPEACTBaM,
00ecreynBaroIuM pelIeHUe CIeTyIOINX OCHOBHBIX 3a/1a4 00y4aroIerocs:




— TIpHOOpeTeHHE HAaBBIKOB HCCIEIOBAaHMS MPOIECCOB, SBICHUA H  OOBEKTOB,
M3y4aeMbIX B pAMKaxX JaHHOW TUCIUILIMHBL;

— 3aKpCIUICHHUEC, Pa3BUTUC K JACTaIu3alusd TCOPCTUYCCKUX 3HaHI/II71, MOJIYYCHHBIX Ha
JCKITHSIX;

—  IOJIy4eHHe HOBOW MH(DOPMAIUH 110 NU3y4aeMOH JUCIUILINHE;

— T[pHOOpETCHHWE  HABBIKOB  CAMOCTOSTENbHOW  paboThl ¢ 7a00OpaTOpPHBIM
o0opyaoBaHUEM U TIpUOOpaMHu.

3ajianue ¥ TpeboBaHUs K IPOBEICHUIO 1a00PaTOPHBIX paboT

Jl1si BBITOJTHEHUS JTA0OPATOPHBIX Pa0dOT MCHOIB3YIOTCS METOAMYECKUE YKAa3aHHS M0 MX
npoBeneHuto. Jlabopatopuas pabora Kak BUA y4eOHOTO 3aHATHUS MPOBOAMUTHCS B CIEIUAIBHO
00OpYIOBaHHBIX y4eOHBIX Jsaboparopusx. HeoOXOaUMBIMH CTPYKTYPHBIMH 3JI€MEHTaMHU
nabopatopHOi pabOThl TMOMHMO CAMOCTOSITETBHOW JESTEIBHOCTH CTYJICHTOB, SIBIISIOTCS
UHCTPYKTaX, POBOJUMBII MpEeroiaBaTesieM, SKCIIEPUMEHTAIbHAS YacTh, a TAK)KE OpraHH3aIus
00CYX/IEHUSI HTOTOB BBITIOJIHEHHUS JIA0OPATOPHON PaOOTHI.

Crpykrypa 1 hopma oTyera o J1abopaTopHOU padboTe

Otuer o maboparopHOii pabore wuMeeT (GOpPMYy THIEPTEKCTOBOTO JOKYMCHTA,
COJICpKAIIEro 3aJlaHne Ha Ja0OpaTOpHYI PadOTy, KpaTKUE TEOPETUYECKHE CBEICHHS 110 TEME
paboThl, ONMHMCaHWE TPUOOPOB, HCIOJIB30BAHHBIX TPHU BHIMIOJHCHHH PAOOTHI, PE3yIbTATHI
BBIYUCIIUTEILHBIX SKCIIEPUMEHTOB, a TAK)KE BBIBOIbI 110 UTOT'aM IPOJICITAHHON Pa0OTHI.

TpeboBanus k 0HOpPMIICHUIO OTYETA O JIAOOPATOPHOU paboTe

OTuer JODKEH COJEep)KaTh THUTYJIBHBIA JIUCT, @ €ro COJCpXKaHHWE JIOJDKHO OBITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmaruBHass nokymeHTanusi, HeoOxomumas Juisi OGOpMIICHHWS, TIPUBEACHA Ha
anekTpoHHOM pecypce 'Y AIT: https://guap.ru/standart/doc

9.3. Meroauveckue yKa3aHus Il O0OYYAIONMUXCS 110 MPOXOKIACHUIO CAMOCTOSTEIILHOU
paboTsl

B Xo/ie BBITIOJIHEHUS CaMOCTOSITEIIBHON PabOThI, OOYYAIOIIUIICS BBIMOIHAET PabOTy 1O
3JIaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPETOJaBaTelisi, HO 0e3 ero HemoCpeJICTBEHHOTO
yYacTHsL.

g oOydaromuxcsl Mo 3a04Hoil opme 0O0yuyeHHs BBIIOJIHEHHWE KOHTPOJBHBIX pPadOT
SBIISIETCS DIEMEHTOM TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U CaMOCTOSITENIbHOM paboOThI

B mnporecce BBITIONIHEHHST CaMOCTOSATENBLHON pabOThl y oOydarorerocs (GpopMupyercs
1enecoo0pa3Hoe MIaHUPOBaHUE PadoUero BpeMeH!, KOTOPOE MO3BOJSET €My pa3BUBAaTh YMEHUs
¥ HaBBIKA B YCBOCHHWU M CHCTEMATH3alUU MPUOOpPETaeMbIX 3HAHUH, 00ECIeUYMBACT BBICOKUI
YPOBEHb YCICBAEGMOCTH B TEPUOJ OOYYEHHUS, TIOMOTAeT TIOJYYUTh HABBIKM TOBBIIICHHS
po(hecCHOHATBHOTO YPOBHS.

MeToauyeckMMH ~ MaTepuallaMH,  HAMpaBISIONIMMU  CaAMOCTOSITENIBHYIO — paboTy
00yyJaronuxcs, siBJISI0TCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall IO JUCIUILIHHE;

—  METOJMYECKHE YKa3aHHsI [0 BBIMTOJHCHUIO KOHTPOJIBHBIX PabOT (I 00yJaroIIuXCs
o 3a04HOU (hopme 0OydeHus).

9.4. Meromuyeckue yKazaHHS I OOYdYaONUXCS IO MPOXOXKICHUIO TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH.

Texkynuil KOHTpPOJIb YCHEBAEMOCTH NPEIyCMaTpPUBAaET KOHTPOJb KayecTBa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEUEHUE CEMecTpa C b0 OLEHMBAHUS XO0Jla OCBOEHUS
JUCLATIIINHBI.



9.5. Metonuueckne ykazaHuUs I 00y4arOUUXCs MO MPOXOKICHUIO TTPOMEKYTOUHOM
aTTeCTallHH.

[IpomexyTouHas  artectanus  OOydalOIIUXCs — MpeAycMaTpuUBaeT  OLICHUBAaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJIbTaTOB 00ydeHus no aucuuruinHe. OHa BKIIIOYAET B
cedst:

— auddepeHunpoBaHHbI 3auyeT — 3T0 ¢dopMa OLEHKU 3HAHWM, MOJyYEeHHBIX
00y4JarmuMcsl IPU U3YYEHUU JUCIHUILTUHBL, TIPU BBIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAyYHO-KCCIIEAOBATEILCKUX PAabOT U MPOXOXKACHUH MPAKTUK C ATTECTAMOHHON OLIEHKOM
«OTJIIMYHOY, «XOPOILIO», KyJA0BICTBOPUTEILHOY, «HEYAOBICTBOPUTEIILHOM.

IIpomexyrounas arrecrauus nposoautcs no ®OC, nmpusepenHomy B 1.10.3 nanHOM
paboueii mporpaMMbl T CHUTUIUHEIL.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHus
Kadeapsl

Ionmmuce
3aB.
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