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AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkw/ crenuanbHoctd  23.03.01
«TexHonorusi TPaHCIOPTHBIX MPOILIECCOB» HAMPABIEHHOCTH «Opranuszanus TIEepeBO30K U
yIpaBJICHUE B €AMHOM TPAHCIIOPTHOM cucteMey. Jucuummaa peanusyercs kadeapoit «NoSy.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYFOIINX KOMITETSHIUH:

OIIK-1 «CnocobGeH NpUMEHATh E€CTECTBCHHOHAYYHBbIC M OOICHH)KCHEPHBIC 3HAHMS,
METO/IbI MATEMATHYECKOTO aHAIM3a ¥ MOJACIMPOBAHUS B TPO(HECCHOHATLHOU JIEATEIIBHOCTI

OIIK-2 «CrnocobeH ocCymecTBIATh NPO(EeCCHOHATBHYIO JCATEIBHOCTh C YYETOM
SKOHOMHUYECKUX, IKOJIOTMUYECKUX U COIMAIbHBIX OTPaHMYCHHI Ha BCEX ATanax >KU3HEHHOTO
[UKJIA TPAHCIIOPTHO- TEXHOJIOTUYECKUX MALTUH U KOMILJIEKCOB)

CopepxaHrie TUCIUIUIMHBI OXBATBHIBA€T KPYT BOMPOCOB, CBS3aHHBIX C MPUOOPETCHHEM
0a30BBIX 3HAHUI 00 OOIIMX 3aKOHAX M 3aKOHOMEPHOCTSX XUMHYECKHX MpPEBpalleHUd U HX
MPaKTUYECKUM TPUMEHEHUEM TPHU BBINOJHEHUU HWHXCHEPHO-XMMUYECKUX pacueToB B
npodeccuoHanpHOM nearenbHoCcTH. (ObecreueHue MOATOTOBKU CTYJIEHTOB K H3YYCHHIO B
MOCJIETYIOIIUX CEMECTPAX Psiia CICIHAIBHBIX JUCIUIUINH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOTr0 mporecca: JEeKIHNH, JIabopaTopHbie padoThl, CAaMOCTOSITeNIbHAs paboTa 00yyaroerocs,
KOHCYJIbTaIlIH.

[IporpammMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONINE BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B opme AuddepeHInpOBaHHOTO 3a4eTa.

OO0mast Tpya0eMKOCTh OCBOSHUS AMCIMILIUHBI COCTABIsACT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Ilenu npenopaBaHUsl TUCUUILUIMHBI - YCBOGHUE CTYJIEHTAMH TEOPETUUYECKUX OCHOB
o0mieil XuMHUH, XUMUHM BaXHEHILINX AJIEMEHTOB U UX COeIUHEHUI, GOPMUPOBAHNE XUMUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB HCIIOJIL30BAHUS CBEICHUHN O (PM3MKO-XUMHYECKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
TEPMOJMHAMHYECKUX M KHHETHYECKUX pacueToB. [IpuoOpeTeHne HEKOTOPOro  OMbITa
9KCIIEPUMEHTAIBHBIX HCCIIEOBAHUNA ISl pa3paOOTKH HOBBIX METOJOB CHUHTE3a U MpPHUAAHUS
MaTrepualiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJI€HTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 10 AUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHUs AUCHUILTUHBI OOYYaroIIMICS MOJDKEH o0JiafaTh CIEAYIOMIMMU
KOMIETCHIMSIMH WM UX YacTaMH. KoMneTeHIMy U MHAUKATOPhI X JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

Kareropus (rpymnmna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIUKATOpa
KOMIIETCHIIMH KOMIIETCHIIMH JOCTUKECHHS] KOMIIETEHIIUU

OIIK-1 Coocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC

u oomenmkenepapie | OINK-1.B.1 Bnageer HaBbIKaMu

Ob6menpodeccuonanbHble
KOMIICTCHITHH

3HAHUSI, METO/IbI
MaTeMaTH4YCCKOIo
aHaJM3a u
MO/ICJIMPOBAHUS B
npodeccuoHaNbHOM
JCSITeTIbHOCTH

TEOPETHYECKOTO M IKCIIEPUMEHTATBHOTO
UccieqoBaHus 00BEKTOB
PO eCCHOHAIBHON IEATETHHOCTH

Ob6menpodeccuonanbHbIe
KOMIICTCHIINU

OIIK-2 Cnocoben
OCYUIECTBJIATh
npodeCCHOHATBHYIO
JIeSTeIbHOCTD C
y4ETOM
SKOHOMUYECKHX,
IKOJIOTUYECKUX U
COOUAJIBHBIX
OTpaHMYCHUH Ha BCEX
dTarlax Xu3HCHHOI'O
IIMKJIa TPAHCIIOPTHO-
TEXHOJIOTHUYCCKUX
MalliH 1
KOMIIJIEKCOB

OIIK-2.3.1 3HaeT OCHOBBI dKOHOMHYCCKUX,
AKOJIOTUYECKHUX U COIMATbHBIX
OTpaHWYeHUH, 1 HHHOPMAITMOHHBIC
TEXHOJIOTUH MPHU PELICHUH 3a/1a4

PO eCCHOHAIBHON e TETHHOCTH

2. Mecro nuctuIuIHHbEL B cTpykType OI1

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

3HaHUs, TMOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOM JAMCIMUIUIMHBL, MUMEIT Kak
CaMOCTOATECIIBHOC 3HAUYCHUE, TAK U I/ICHOHLSYIOTCX HpH H3yquI/II/I npyrnx JUCHUIIIINH:
— «MarepuanoBeaeHue»,

— «OKOJIOTH.




3. O0BeM u TpyIOEMKOCTh TUCITUTLIHMHBI
JlanHbie 00 00mEM O0beMe JMCIUILUIMHBI, TPYIOSMKOCTH OT/ACIBHBIX BHIOB Y4EOHOU
paboThI 1O TUCIUILIMHE (K paclpeieieHue 3TOH TPYA0EMKOCTH 10 CeMeCTpaMm) MpeCTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYAOEMKOCTh IUCIUILTUHBI

TpynoemMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoi no020moeKu
AyoumopHnusie 3anamus, BCEro vac. ol ol
B TOM YHCIIC:
nekimu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amed (3auer, dudd. 3au, M. Hudod. 3au.
ks, ) 3au.

*k
IIpumedanue: kaHaUAATCKHI 9K3aMEH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEJICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, X TPYAOEMKOCTh

Pa3znenbl, TeMBI TUCIIUTTAHBI Jlexumn I13 (C3) |JIP KII CPC
(uac) (uac) (uac) (uac) (gac)
Cemectp 1

Pazgen 1. BBenenue B XxuMuro 1 5 4
Tema 1.1. Ilonstme BemectBa u |1 1 1
XUMHYECKOH  pEakiuu,  OCHOBHBIC
oTpeJieNIeHusl.
Tema 1.2. CTexuoMeTpuiecKrue 3aKOHBI. 2 1
dyHIaMEHTABHBIC TTOHATHS U 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJIMYECTBA BEIIECTBA, 3aKOH
SKBHBAJICHTOB.
Pa3nen 2. Ctpoenue BemecTBa 10 - 11




Tema 2.1. OCHOBHBIE CBEIEHHUA O
CTPOCHHH aTOMOB; KBAaHTOBBIC YHCIIa

Tema 2.2. Ilepuoanueckuii 3akon [1.1.
Menneneena.

Tema 2.3. Xumuueckas CBSI3b, BHIBI
XAMHYECKOMH CBS3U.

Tema 2.4. Metroj BaJCHTHBIX CBS3CH,
KOBAJICHTHAS CBS3b.

Tema 2.5. Merox MOJCKYJSIPHBIX
opoOwuraneii.

Tema 2.6. HeBajieHTHBIE TUIIBI CBS3€EM:
HOHHAS CBS3b, METAINYECKAS CBS3b,
BOZOPOJHAs CBsI3b, CHJIBI BaH-aep-
Baannca.

Pazgen 3. Xumuyeckre CHCTEMBI.
OO0mue 3aKOHOMEPHOCTH XHMHYECKUX
IIPOIIECCOB.

15

12

Tema 3.1. DHepreruka XHMHUYECKHX
MPOIIECCOB,  BHYTPCHHSSI  DHEPrHs,
SHTAJIBITNS, YHTPOITHS.

Tema 3.2. DHeprus ['n66ca,
HaIPaBJICHHOCTh XUMUYECKUX
MPOIECCOB, XHMHUYECKoe H (hazoBoe
paBHOBECHE.

Tema 3.3, CkopocTh XUMHUYECKOU
pEeaKIu U METOJIbI €€ PEeryJUpOBaHUs,
3aKOH JEUCTBUS Macc.

Tema 3.4. DHeprus  aKkTHUBAIWH,
ypaBHeHUE AppeHnyca, npaBuiao BaHT-
T'odoa, KaTaJIu3aTopsl "
KAaTaJTUTHYECKHE CUCTEMBI.

Tema 3.5. PacTtBOphl, auCHEepcHBIE
CHCTEMBI, CTIOCOOBI BEIPAKCHHS COCTaBa
pacTBOpOB.

Tema 3.6. DIEKTPOIUTHYECKAS
JUCCOIMAIMs,  BOJHBIE  PACTBOPHI
3IIEKTPOIUTOB, BOJIOPOIHBIN
MOKa3aTeb, peakuuu oOMeHa,
TUIPOJIA3 COJIEH.

Tema 3.7. CpoiicTBa pa30aBIEHHBIX
pPacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHEIC
pacTBOpHI 3JIEKTPOJIUTOB, 3aKOH
paz06aBnenuss ~ OcTBanb/ia,  3aKOHBI
Paymns.




Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX 4 8 16
MIPOIIECCOB

Tema 4.1. OKHUCIUTEINHLHO- 1 4
BOCCTAaHOBUTEIIHHBIC PEAKITHH.

Tema 4.2. XuMUYECKHE HWCTOYHUKHU 1 4 4
INMEKTPUYECKOTO TOKA. ['anhbBaHUYECKHE

9JIEMEHTHL.

Tema 4.3. Dnektponu3, 3aKOHBI 1 4
QDapanes.

Tewma 4.4. Koppo3sus u 60pb0a ¢ Hel. 1 4 4
Pazgen 5: CpolicTBa TPOMBIIIUICHHO- 4 14

Ba’XHbIX 2JICMCHTOB U UX COCZ[I/IHGHI/Iﬁ

Tema 5.1. Kitaccel xuMudeckux 2 7
COCIMHEHMM, CBOMCTBA IPOMBILIICHHO
Ba)KHBIX DJIEMEHTOB U UX COCIUHEHUN.

Tema 5.2. Xumuueckast 2 7
UICHTH(UKAIHS. Mertoabl
XAMHYECKOr0 MCCIIENOBAHUI M aHaIM3a
BEIICCTB M UX MPEBPAICHUH.

Hroro B cemectpe: 34 17 57

Uroro: 34 0 17 0 57

[IpakTuueckass MOArOTOBKA 3aKJIOYAETCSI B  HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0yyarolMMHUCs  OIpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
pohecCuOHATLHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Ta6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO IUKJIA

Howmep pasznena Haspanue u copepkaHue pa3/iesioB U TEM JICKIMOHHBIX 3aHATHN

Pazgen 1 Beenenne B XuMuio.

Tema 1.1. IToHsATHE BellecTBAa U XUMUUECKON PEAKIIMU, OCHOBHBIE ONIPEICICHUS.

Tema 1.2. Crexuomerpuieckue 3akoHbl. DyHAaMEHTAJbHBIC TIOHATHS M 3aKOHBI
XUMUH.

Tema 1.3. Crioco0OsI onpeenieHrs KOJMYECTBA BEIECTBA, 3aKOH YKBUBAJICHTOB.

Paznen 2: CTpoeHue BelecTa

Tema 2.1. OCHOBHBbIE CBEICHUSI O CTPOEHUHU aTOMOB; KBAaHTOBBIE YHCIIA.

Tema 2.2. CoBpemenHas HopMyJIMpOBKa MEPUOUUECKOTO 3aKOHA. MeTaNInIyHOCTh U
HeMeTaTn4HOCTh. [lonsTue nepuoanunoctu. Tabnumna J.M. MenneneeBa
Kak Tpaduyeckoe BbIpa)K€HHE MepHoauYecKoro 3akoHa. CTpykTypa
MIEPUOINYECKOMN CHCTEMBI (mepuopl, TPy, MOATPYTIIBI).
Ilepuoauyueckoe W3MEHEHUE CBOWMCTB 3JIEMEHTOB M UX COCIUHEHUN Kak
CIEJICTBUE TIEPUOJUYECKOTO TOBTOPEHHUS CXOAHBIX KOH(pUryparuit
BaJICHTHBIX OpOUTael aTOMOB.




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

Tema 2.3.

Xumudeckas CBSI3b, BUIb XUMHYCCKOM CBS3H.

Tema 2.4.

Meron BanentHbix cBsizeit (MBC). o- u =m- cBsasu. Kparnbeie cBsizu.
I'eomerprueckas Gopma Monekyn. 'mOpuamsamus opourtanei (sp-, Sp’-,

sp3-).

Tema 2.5.

OcCHOBHBIC TIOJIOKEHUS METOAA MOJIKYJISIpHBIX opOutaneir (MMO).
CaasbiBaronue 1 paspoixisitomne MO. KpaTHOCTb CBSI3U C TOUKH 3PEHHUS
MMO. DHepreTuueckue JuarpamMmmal.

Tema 2.6

HeBaneHnTHble TUIBI CBsI3€il: MOHHAsg CBsA3b, METAUNIMYECKasi CBS3b,
BOJZIOpO/HAs CBs3b, CWIIbI BaH-nep-Baanbca.

Pasnen 3

Xumuyeckue cucteMbl. OOIIHe 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

OHepreTuka XUMUYECKHUX IMPOLECCOB, BHYTPEHHSS HSHEPrUs, TEIJIOBOU
3¢hdexT XuMUYeCKNX peakiui, 3aKOHbl TEPMOJUHAMHUKU. DHTPOIUS, Kak
(GYHKIMS COCTOSIHMSI, SHTAJIbIINS. XUMUYECKUM MOTEHIHMAIL.

Tema 3.2.

Ouneprus ['n60ca, HarpaBIEHHOCTh XUMUYECKUX ITPOLIECCOB, XUMUUECKOE U
¢a3oBoe paBHOBECHE.

Tema 3.3.

CKOpOCTh XMMHUYECKOM pPEaKUUH U METOAbl €€ PEeryJupOoBaHMs, 3aKOH
NENCTBUA Macc.

Tema 3.4

OHeprust akTUBAlMM, YypaBHeHUe AppeHuyca, npasuwio Baut-T'odda,
KaTajau3aTopbl M KaTaIUTUYeCKUe CcucTeMbl. OCHOBHOW IOCTyJaT
XUMHUYECKON KMHETUKH, KUHETUYECKOE ypaBHEHME. BinsHue TeMneparypbl
Ha CKOpPOCTb XMMMYECKOW peakiuu, ypaBHeHHEe AppeHnyca. MexaHusm
IIPOTEKAaHUs KaTAIUTUYECKUX PEeaKUil. XMMUYECKOE PaBHOBECUE IPUHIUII
Jle Illarense.

Tema 3.5

PacTBOpbl, AMCHEpCHBIE CUCTEMBI, CIIOCOOBI  BBIPAXKEHHMSI COCTaBa
pacTBOpoB. TepMoaMHAMHUECKHE XapaKTEPUCTUKH Ipoliecca 00pa3oBaHus
pactBopoB. CuibHBIE M Ci1a0ble 3JEKTPOJUTHI, MOHHBIE pPaBHOBECUS B
BOJIHBIX pacTBOpax, IPOU3BEIEHNE PaCTBOPUMOCTH.

Tema 3.6

ONEKTPOIUTHYECKAs UCCOLMALNSA, BOJHBIE PACTBOPBI 3JIEKTPOJIUTOB,
BOJIOPOJIHBIN IIOKA3aTeNb, PEaKIIUU 0OMEHA, TUAPOIU3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBJICHHBIX PACTBOPOB HEINEKTPONUTOB, KomnuraruBHble
CBOIICTBa PaCTBOPOB, 3aKOHbI PayJis.

Pasznen 4.

OCHOBBI QJICKTPOXUMHUYCCKUX IMPOLECCOB.

Tema 4.1.

[TousiTue o creneHu okucieHus. OKHUCIEHWE U BOCCTaHOBJIEHUE,
OKUCJIUTEb M  BOCCTAaHOBUTENb. CBSA3b MEXIYy OKHCINUTEIbHBIMU
(BOCCTaHOBUTENBHBIMU) CBOWCTBAMU aTOMa M BEJIMYMHON €ro CTENeHU
OKHCJICHHUS. OKHCAUTENBbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTD.
Knaccupukanus OBP. Meroasl paccTtaHoBKM — KOd(D(PUIIMEHTOB B
ypaBHeHusax OBP. Bausnue cpeast Ha OBP.

Tema 4.2.

XUMUYECKHE HUCTOYHUKU  3JIEKTPUYECKOTO ToKa. [ anbBaHHuYeckue
QJIEMEHTHI,  CTaHAAPTHBIE  DJIEKTPOJIHBIE  MOTEHUMaNbl.  JIBOMHOMN
3JIEKTpUYeCKni citoi. YpaBHeHne HepHcera. PaBHOBECHBIN. DIIEKTPOIHBIN
noreHuuan. CTaHIapTHBIN BOJOPOIHBIN dJEKTPOA.

Tema 4.3.

Onektponu3 Kak BbHyXkAeHHas OBP. Peakuun, nporekaromue Ha
WHEPTHBIX U aKTUBHBIX 3JIEKTPOJAX B Pa3IMYHBIX PACTBOpax. DIEKTPOIH3
pacmiaBoB. 3akoH Papanes. Beixon no toky. [IpencraBnenue o KHHETHKE
IEKTPOJHBIX  MPOLECCOB.  DIEKTPOJUTHYECKOE  NOJY4YEHHE U




Howmep paznena HasBanue u cozepkaHue pa3/ieiioB U TEM JIGKIIMOHHBIX 3aHATHI

paduHupoBaHre MeTau10B. OCHOBBI raJIbBAHUYECKUX METOJI0B HAaHECEHUS
METAJUIMYECKUX ITIOKPBITHH.

Tema 4.4 Koppo3us kak cinencrsue OBP. Tumnbl koppo3uu. DJIEKTPOXUMHYECKAS
KOppO3usi. Oxucaurenu. OneKTpoHbIE IIPOLIECCHI pu
ANEKTPOXUMHUUYECKON KOPpPO3UHU. 3aBUCHUMOCTh CKOPOCTH KOPPO3UH OT
IpUPOJIBI METalyla U XapakTepa KOppOo3HMOHHOW cpensl. Kopposus mnpu
KOHTAKTE pPa3HbIX MeTaIOB. MeTo bl 3aIIUTHI OT KOPPO3HH.

Paznen 5. CBoiicTBa IPOMBIIIIEHHO- BaXHBIX AJIEMEHTOB U UX COCAMHEHUM.

Tema 5.1. Knaccel XMMHUYECKHMX COEIMHEHUM, CBOWCTBA MPOMBIIIJIEHHO Ba)KHBIX
JJIEMEHTOB M UX coeauHeHud KommosunuoHHsle matepuansl. Kepmersl,
dymepeH, KapOuH. CoenuneHus THIIA KpayH-3(HUpPOB.

CynpaMoneKkysipHble  TOPGUPHHOBBIE  CUCTEMBI U KOMILUICKCHI
KaJIMKCApeHOB. MOJIEKYJISIpHBIE U CYTIPAMOJIEKYJISIPHBIE MAIIMHBI.

Tema 5.2. Xumuueckass uaeHTU(UKAMsA. MeToabl XMMHYECKOTO HCCIICOBAHUS U
aHaJii3a BEILECTB U UX IpeBpaileHuid. KauecTBeHHBIN M KOJIMYECTBEHHBIN
a”Ham3

4.3. llpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/EHBI B TAOJIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

3 aux Ne
Ne | Tewms! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydO0EMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYTOEMKOCTb TPUBEICHBI B TAOIHIIE 6.

Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYA0EMKOCTb

N3 Hux Ne
Ne HanmeHnoBanme 1abopaTopHBIX padoT TpynoemKocTs, | MPakTHHECKOH | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 1
1 | Crexuomerpuueckue 3aKOHBI. 2 1
OyHpaMeHTaTbHBIE TOHSATHS W 3aKOHBI
xuMud. CriocoObl ompeneneHus: KOJIn4ecTBa
BEIIECTBA
2 | DxBuBaneHT. 3aKOH SKBUBAJICHTA 3 1
3 | TermmoBoit 3¢ddexr (IHTANBIHA) XUMUIECKOI 4 3
peakuuu
4 | Xumuueckue peakuuu, BBI3BIBAOIIINE 4 4
AIIEKTPUUYECKHIMA TOK. DJeKTpOoIHbIE
MTOTEHITHAIIBI ¥ SJICKTPOIBHIKYIIIHAE CHITBI
5 | Koppo3usi metaios 4 4




Beero | 17 |

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOIHEHUE KyPCOBOW PabOTHI

Y4eOHbIM IJIaHOM HE TIpeyc

MOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aroUIXCs
Buiel camocTosiTennbHOM paboThI U €€ TPYJ0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabmuua 7 — Buasl caMoCTOsITeNIbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 1,
Bun camocrositensHoi# paboTh
qac qac
1 2 3
W3ydeHne TeoOpeTUIecKoro MaTepuaia
20 20
qucuuriaHel (TO)
[ToaroroBka K TEKyIIEMYy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
IToaroroBka K mMpoOMeEXyTOYHOU 17 17
arrectanuu (I1A)
Bcero: o/ o/

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUTHHE (MOTYJTIO)
Y4eOHO-MEeTOIMYECKHE MaTepUalibl JIUIsl CAMOCTOSITENILHOW pabOThl 00yYaroIIuXcs yKa3aHbl B

.. 7-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHUBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Iudp/
URL anpec

bubnuorpaduyeckas ccpuika

KonmuectBo
AK3EMILISIPOB
B OMOIMOTEKE

(kpome
ANIEKTPOHHBIX
9K3EMILISIPOB)

https://znanium.ru/catalog/product/1
022478

B.T. UBanos, O.H. I'eBa. - Mockaa:
KYPC: UHOPA-M, 2019. - 556 c. - ISBN
978-5-905554-40-7. - Teker :
JJIEKTPOHHBIN.

HBanos, B. I'. OcHOBBEI XUMHH: YUEeOHUK /

https://znanium.com/catalog/product
/2083699

[Moany6nsbIx, JI. I1. O6mas xumus :
yuebHoe nocobue / JL.II. [ToayOHbIX. —
Mocksa : UHOPA-M, 2024. — 178 ¢c. —
(Bricuiee obpaszosanue). - ISBN 978-5-
16-019036-5. - TekcCT : 2IEKTPOHHBIH.

https://e.lanbook.com/book/211658

Axwmeros, H. C. JJaGopatopHsie u
CEMUHAPCKHE 3aHITHS 110 00IIeH U
HEOPTaHMYECKON XUMUH : ydeOHOE
nocooue / H. C. Axmeros, M. K.




Asuzosa, JI. 1. bagpiruna. — 6-¢ u3g.,
crep. — Cankt-IlerepOypr : Jlans, 2022.
— 368 c.— ISBN 978-5-8114-1716-2. —
TeKCT : eKTPOHHBIH.

https://znanium.com/catalog/product | boprieBckuii, A. 5. ®uzrueckass XUMHS :
/1916115 y4eOHHK : B 2 ToMax. Tom 1. Obmas u
XUMHYECKas TepMoauHamuka / A. 5.
Bbopesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + lon. maTepuasl
[DnexTponHsbIi pecypc]. — (Bricmiee
obpazosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Teker :

JJIEKTPOHHBIN.

https://e.lanbook.com/book/271322 | Crace, H. ®@. Pemienune 3amau mo oomieit
xumun / H. @. Crace, A. B. KoprryHos.
— 4-e u3n., crep. — Cankr-IlerepOypr :
Jlans, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4. — TekcT : SIEeKTPOHHBIM.

7. IlepeyeHb AIMEKTPOHHBIX 00OPA30BATEIBHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTu «HTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKALIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX OOpa30BaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAMOHHOU ceTr «MHTepHeT»
URL anpec HaumeHnoBanue

https://www.xumuk.ru/ | Caiit 0 XumMuu

http://www.hemi.nsu.ru/ | OcHOBbI XUMHH: 00pa30BATEIBHBII CANT JJISI CTYJICHTOB

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mpoOrpaMMHOr0 0O€CHEUEHUs, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOTO MpoLecca M0 AUCLHUILINHE.
[lepeueHpb ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacranieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHS

Ne m/m HanmenoBanue

1 MS Office u MS Windows

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX pu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[Tepeuens WMCTHONB3yEeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabmmuite 11.

Tabauna 11— Iepeuenb HHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.




Ta6mmma 12 — CoctaB MaTepuabHO-TEXHHYECKOM 0a3bl

Ne HanmeHnoBaHue cOCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JTEKIIMOHHAS Ay IUTOPHUS 32-01 (I'acremno,15)

Crenpanu3upoBaHHas XUMUYECKas J1a00paTopus ¢
UCIOJIb30BaHUEM JIEMOHCTPALIMOHHBIX 1JIAKATOB,
1a00paTOPHBIX CTEHJIOB U YCTAHOBOK JUISI OTIPE/ICICHUS
HKBHUBAJICHTA METAJUIA, U3MEPEHUS 3JIEKTPOJHBIX MOTEHIHAIIOB,
CKOPOCTH KOPPO3UH METAJIJIOB; AHAJTUTUUECKHUE U DJIEKTPOHHBIE
Bechl; JabopaTtopHble pH-MeTpbl, HeHTPUDYTU U KATOPUMETP

33-02, 33-04
(I'acremno,15)

10. Onenounble cpencTBa s MPOBEACHUS TPOMEKYTOUHOM aTTeCTAI[MN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOUYHOH aTTECTAllUU
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHUSI IPOMEKYTOYHON aTTeCTaIluN

Bu npoMexxyTOUHOM aTTecTaluu

Hepequb OICHOYHBIX CPpCACTB

HuddepennmpoBaHHbIi 3a4€T

Cnucok BOMpOCOB;
TecTrl.

10.2. B kauectBe

KPUTEPHEB OLECHKA YPOBHS C(HOPMHUPOBAHHOCTH (OCBOCHHS)

KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajulbHas IIKajla OLEHKH Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabauie 14. B TeueHue cemecTpa MOXKET MCIOJIB30BATHCS

100-0ayuipHas  mkaia

MOﬂyanO-pCﬁTHHFOBOﬁ CHCTCMBbI yHI/IBepCI/ITeTa, IIpaBujIa

HCIIOJIBb30BaHUA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM

['VAIL
Tabauna 14 —Kpurtepuu ouieHKH ypoBHS ¢)OPMHUPOBAHHOCTH KOMIETEHUUHN
OneHka KOMITETEHIIMH X .
5o Tbras Lk apaKTEepUCTUKA CPOPMUPOBAHHBIX KOMITETEHIIUIA

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHan;
— YBEPEHHO, JIOTUYHO, [TOCJIEJOBATEIBHO U TPAMOTHO €70 U3J1aracr;

COTIIHOD — ONHUpasiCh Ha 3HAHMSI OCHOBHOM M JOMOJHUTEIHHOU JIATEPaTypHl,

GATTCHOY TECHO IPUBS3bIBAET YCBOECHHbIE HAYYHBIE MOJIOXKEHHS C MPAKTUYECKON
JESATEIILHOCTBIO HAIPABJICHMS;
— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIE€ UM UJIEH;
— JIeJaeT BBIBOJBI M 0000IIEHHUS;
— cBOOO/IHO BJIaJIEET CUCTEMOM ClIeIMaIN3UPOBAHHBIX TOHSTUH.
— o0yuaroluiicss TBEpI0 YCBOMIJI MPOTrpaMMHBIN MaTepua, rpaMOTHO U
[0 CyIIECTBY H3JIara€T €ro, ONUpasChb Ha 3HAaHUSA OCHOBHOMU
JUTEPaTypHl;

«Opomoy — HE JIOMYCKAeT CYIECTBEHHBIX HETOUHOCTEI; }
— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C NPAKTHYECKON JAESITEeIbHOCTHIO

«3aUTEHO»
HarpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— BJIaJIe€T CUCTEMOM ClIelaTIu3uPOBAHHBIX OHSTUH.
— o0yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOM NMPOTpaMMHBINA MaTepual,
[0 CYILIECTBY M3JaraeT €ro, ONMMpasch Ha 3HAHUSA TOJIBKO OCHOBHOM

«yIOBJIETBOPUTENIGHO» | JINTEPATYPHI;

«3aUTEHO» — JIOIyCKaeT HeCYIECTBEHHbIE OIIMOKN M HETOYHOCTH;
— HCTIBITHIBACT 3aTPyJHEHHsS B TMPAKTHUYECKOM NPUMEHEHHWU 3HAHUH
HaMpaBJICHUS;




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

— cJ1abo apryMeHTHPYEeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHSAETCS B OPMYITUPOBAHUHN BBIBOJIOB M 000OIICHUI;
— YaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATU3UPOBAHHBIX OHATUH.

MaTrcpuaia,

— IONyCKaeT  CYUIECTBEHHbIE  OLIMOKU U
«HEY/IOBJIETBOPUTEILHO

«HEC 3a4TCHO»

— He GOopMYJIMPYET BBIBOJIOB H 0000IICHUI.

HETOYHOCTHU

paccMOTpeHHH pobJIeM B KOHKPETHOM HarpaBlICHUH,
— UCIIBITBIBACT TPYAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;
— HE MOXET apryMEHTUPOBAaTh HAYYHbIE ITOJI0KCHUS;

— o0yyJaromuiicss He YCBOWJI 3HAYUTENBHOHW 4YacTH MPOrPaMMHOIO

npu

10.3. TunoBbie KOHTPOJIbHBIC 3aaHUsI WA MHBIC MAaTEPUAIIBI.
Bompocsr (3amaun) a1 9K3aMeHa MpeicTaBiIeHbl B Tabmuie 15.

Tabmuna 15 — Bonpocs! (3agaun) 1s 9K3aMeHa

Ne i/m [Tepedyens BompocoB (3a1a4) 1Sl IK3aMeHa

Kon

VHJIUKaToOpa

Y4eOHBIM IJIAHOM HE IPEIYyCMOTPEHO

Bomnpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) mms 3adera / qudd. 3adera

No [Tepeuyens Bonpocos (3amay) 11 audd. 3adera
/11

Kon

WHJIHKaTopa

1 ChopmynupyiiTe TOHATHE KBAHTOBO-MEXaHUYECKOTO MOJX0Ja K
OMHCAHUIO TOBEACHUs 3JIeKTpoHa. Omnpenennure BEpOSITHOCTHBIN
Xapakrep JBHIKCHMUS u KOPILY CKYJISIPHO-BOJIHOBYIO
JIBOMCTBEHHOCTD.

OIIK-2.3.1

2 OxapakrepusyiiTe aToMHyto opoutanp (AO), e€ sHepruio u
¢dbopmy. ChopmynupyiiTe TMOHSATHE  KBAHTOBOI'O  YHCIHA.
Ilepeuncnure Tunel AO. JlaiiTe onpeneneHe KBaHTOBON STYEUKH.
Chopmymupyiite npunuun Ilaymu. ChopmynupyiiTe npaBuio
Xynpa. Chopmynupyiite npasuio KiaeukoBckoro.

OIIK-2.3.1

3 Berurcanre MoJisipHyt0 Maccy cepHoit KucioThl (H2SOy).

OIIK-1.B.1

4 YKaXuTe, CKOJIBKO IJMTPOB XIJIOPOBOIOpPOAa 0Opasyercs Mpu
B3auMoieicTBUU 1 MoJb Bogopoaa ¢ 1 MoJb XJiopa.

OIIK-1.B.1

5 Cdhopmynupyiite coBpeMEHHOE NOHUMaHHE MEPUOANYECKOTO
3aKOHAa. YKaXXUT€ OCHOBHBbIE MPHHLMIIBI MEPUOJAUYECKON
cucreMmbl anemeHToB J[.M. MenneneeBa. Onummre CTpyKTypy
MEPUOANYECKON CUCTEMBI (IIEPHOIbl, TPYIIIbI, OATPYIIIIHI).

OIIK-2.3.1

6 ChopmynupyiiTe  NEpUOAMYHOCTH  W3MEHEHHUS  CBOWCTB
AJIEMEHTOB: pPaJNyC aTOMOB M HMOHOB, JHEPTHU HWOHHU3AIINH,
CPOACTBO K 3JIEKTPOHY, 3JEKTPOOTPUIIATENIBHOCTb,
OKHCITUTEIFHO-BOCCTAHOBUTENIbHAS ~ CITOCOOHOCTh.  BhIsiBUTE
CBA3b CBOMCTB aToMOB C TonoxeHueM B llepuoguyeckoit
CUCTEME.

OIIK-2.3.1

7 OmpenenuTe YUCIIO BaJICHTHBIX AJIEKTPOHOB B aTOME MOJIHO IeHA.

OIIK-1.B.1

8 YKaKUTe OCHOBHBIE TUIIBI XUMUYECKOU cBsizu. Chopmynupyite
MOHSATHE KOBAICHTHOW CBs3U. ONUIIMTE BUIBI KOBAJICHTHOU
cBsi3H (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN).

OIIK-2.3.1




Cdhopmynupyiite Mmetos BaneHTHBIX cBsizeit (MBC). Onumute o-
U 7- CBsI3U. OXapaKTEepU3yUTe MOHATHE KPAaTHBIE CBA3H.

OIIK-2.3.1

10

OxapakTepu3yiiTe HEBAJICHTHBIC THUIIBI CBSI3€W: MOHHAs CBS3b,
METaJUIMYecKas CBsA3b, BOJIOPOJHAs CBs3b, CWJIbl Ban-nep-
Baansbca.

OIlK-2.3.1

11

Chopmynupyiite Teopuro THOpUAM3AIMM U €€ BIUSHUE Ha
FEOMETPHUI0 MOJIEKYJ. ONMUIIUTE MOJIIPHOCTh U TOJISIPU3YEMOCTh
KOBQJICHTHOM CBSI3U U MOJIEKYIJL.

OIIK-2.3.1

12

Cdhopmynupyiite OCHOBHBIE MOJIOKEHHUSI METO/Ia MOJICKYJISIPHBIX
opoutaneii (MMO). JlaiiTe omnpeneiaeHue CBSI3BIBAIOIIMM U
paspexistioriuM MO.  Chopmynupyiite TOHATHE KpPaTHOCTH
CBSI3U C TOYKH 3peHust MMO.

OIlK-2.3.1

13

OxapakTepu3yiTe BUIbI MEKMOJICKYJISIPHBIX B3aUMOICHCTBUN.
[IpuBeguTe NpUMEPHI ITUX B3aUMOJICHCTBUMA.

OIlK-2.3.1

14

ChopmynupyiiTe TOHATHE XUMHUYECKOM  TEPMOJMHAMHKHU.
Coopmynupyiite nonsitue »sHTanbnuu. Jlaiite ompeneneHue
3akony l'ecca.  CdopMmynupyite  MOHSATHE  SHTPOIHH,
OXapakTepu3yiTe ee U3MEHEHHE B PA3IHUHbIX mporeccax. [aiire
onpezeseHue cBo0o1HoM sHepruu I'ndoea.

OIIK-2.3.1

15

[Ipu B3ammopelictBuu 6,3 r xene3a ¢ cepoil Beiaenmwioch 11,31
k/x Ttermnmorel. OmnpenenuTe TEIUIOTY 00pa3oBaHUs Cyiabhuaa
)Kenesa FeS.

OIIK-1.B.1

16

MIOHSITHE XUMHYECKOM KHUHETUKH.
Oxapakrepusyirte KOHCTaHTY CKOpPOCTH peaKIuH.
Chopmynupyiite mnpaBuno Bant-I'odhda. Oxapakrepusyiite
NOHsATHE XUMU4ecKoro paHoBecus. [Tpunnun Jle IlaTense.

Chopmymnupyiite

OIIK-2.3.1

17

OObsicHUTE yBEJIMYEHHUE CKOPOCTH pPEAKLUMU (TeMIlepaTypHbIN
ko3¢ dULKEHT paBeH 3) npu noBblIeHUH TeMieparypsl ot 300°C
1o 340°C.

OIIK-1.B.1

18

CIIOCOOBI
HazoBure

ChopmynupyiiTe TOHATHE PACTBOPOB. YKaKHUTE
BBIPAKECHUS KOHIIEHTpaLUi pacTBOpOB.
KOJUTUTaTUBHBIE CBOWCTBA PACTBOPOB.

OIlK-2.3.1

19

OOBsicHUTE TOHM)XEHHE TeMIIepaTyphbl 3aMep3aHHs pacTBOpa C
YBEJIMUYEHUEM  KOHLIEHTPAllUM  pPAacTBOPEHHOIO  BELIECTBa
OTHOCHUTEJIBHO YUCTOTO PACTBOPUTEIIS.

OIIK-1.B.1

20

OxapakTepu3yiiTe TMOHSATHE IUCIIEpCHOM cucteMbl. [IpuBeguTe
knaccupukanuo  AucnepcHslx — cucteM.  Cdopmynupyiite
MOHSATHE HACBHIMIEHHOTO pacTtBopa. ChopMynupyiTe TMOHSATHE
pPacTBOPUMOCTH.

OIlK-2.3.1

21

VKakuTe pazauuus MeXAYy pPacTBOPaMH JJIEKTPOJIUTOB U
HERNEKTPoIUTOB. CHOopMyIHUpYyHTE TEOPUIO 3IIETPOIUTHUECKOM
muccounanuun  (TOJ]) Appenuyca. IlpuBenure MexaHu3Mm
JMCCOLIUAIINH.

OIlK-2.3.1

22

ChopmynupyiiTe TeOpuH KHUCIOT U OCHOBaHWM. Omnwumure
ANEKTPONIUTUYECKYIO JAucconuanuio Bonbel. Cdopmynupyite
MOHSATHS HWOHHOTO TIPOU3BEIAEHUS BOJABI M  BOJOPOJHOTO
MOKa3aTesl.

OIIK-2.3.1

23

OxapakrepusyiTe NOHATHE NPOU3BEIEHUS PaCTBOPUMOCTH.
[IpuBenuTe mnpaBuia 3amMCH YPAaBHEHWM HWOHHBIX pPEaKIIHM.
OnummMre rUIpoan3 CoJIeil U IPUBEAUTE IPUMEPHI.

OIIK-2.3.1

24

Omnpenenute KOIUYECTBO KAaTHOHOB B pacTBoOpe, eciau B 1 1
BOAHOrO pactBopa coaepxurcs 0.05 Moap HUTpaTa aMMOHHMSL.

OIIK-1.B.1




25 Chopmymnupyiite MOHSITHE 0 CTEINEHU OKHUCIICHUS.
OxapakTepu3yiTe TMOHATHS OKHCICHHE ¢ BOCCTaHOBJICHHUE,
OKHCJIUTENb U BOCCTAHOBUTENb. Y KaXXUTE METO/bl PAaCCTaHOBKHU
K03 dULIEeHTOB B YpaBHEHUSIX OKHUCJIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUM.

OIIK-2.3.1

26 OxapakTepu3yiTe  HOHATHE  DJIEKTPOAHOrO  MOTEHLHMAA.
OxapakrepusyiTe SIBI€HHE [BOMHOIO 3JEKTPUUECKOIO CIOA.
VKaxure  3aBUCUMOCTb  3JIEKTPOJHOIO  IMOTEHLIHana  OT
TEMIIepaTypbl M KOHLEHTpAaLMHU. YKaxuTe ypasHeHue HepHera.

OIIK-2.3.1

27 Onpenenure D/C raapBaHUYECKOTO 3JEMEHTA, COCTOSIIIErO M3
KEJIE3HOTO U CepedpsSHOro 3JIEKTPOJO0B, MOrpyxkeHHsx B 0,1M
pacTBopbl ux HUTPaToB (E%(Fe2+/re)=—0,44B, E°(ag+/ag)=0,80B).

OIIK-1.B.1

28 Chopmynupyiite monsitue 3nekTponusa. [IpuBeaute peakiuw,
NPOTEKAIOIIMe Ha HWHEPTHBIX M aKTUBHBIX OJIIEKTPOIaX B
pa3IUyUHBIX pacTBOpax. OXapakTepu3ynTe AIEKTPOIU3 PACTBOPOB
u paciiaBoB. Chopmynupyiite 3akon dapanest.

OIIK-2.3.1

29 OO6ocHyiiTe BBICTICHUE BOJOPO/Ia TIPH AJICKTPOIIH3E BOTHOTO
pactBopa Hutpara Hukess (Ni(NOz)2) (37eKTpoabl yroabHbIC).

OIIK-1.B.1

30 Oxapakrepusyiite Tunbsl Koppo3uu. Chopmynupyiite moHsATHE
BJIEKTPOXMMHYECKOM  KOPPO3HH.  YKAXKUTE  JJIEKTPOJHBIE
MIPOLIECCHI ITPH JIEKTPOXUMUYECKON KOPPO3HH.

OIIK-2.3.1

[lepeuenr TeM [l KypcOBOTO MPOECKTUPOBAHUSA/BBIIIONHEHUS KYpCOBOM pabOTHhI

MpeICTaBICHBI B Tabwuie 17.

Tabnuua 17 — IlepeueHb TeM JJIsi KYPCOBOTO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThl

Ne i/nt b
KypCOBOM paboThI

[TpuMepHBIii IepeYeHb TeM Il KyPCOBOTO MPOSKTUPOBAHUS/BHITTOIHEHHS

Y4eOHBIM MJIAHOM HE IIPEIYCMOTPEHO

BOHpOCI)I AJId OpPOBCACHUSA HpOMC)KYTOqHOﬁ arreécrallin B BHUAC TCCTUPOBAHUA

npeJicTaBiIeHbI B Ta0nuie 18.

Ne [IpuMepHBIi TepedeHb BOIIPOCOB ISl TECTOB
n/n

Konx
MHJIUKATOpa

1. | DHepruto 371eKTpOHA MOJHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE YUCIA ...

alumg; b.nu mg ;
C.M¢umMms; dnu {;
e. L ums

OIlK-2.3.1

2. | B atome, anekTpoHHas GopMyIIa KOTOPOTO
1522522p°3s23p°3d194524pP4d°35s2, ... BaEHTHBIX PNEKTPOHOB ...
a. 13; b. 2;

c.9; d. 11;

e.5

OIlK-2.3.1

3. | BasleHTHBIE 31€KTPOHBI aTOMA PaJNs XapaKTepU3yIOTCs 3HAYCHUSAMHU
KBAaHTOBBIX yrcen N = ... u £= ... (BnucaTb yucaa 7 u 0).

OIIK-2.3.1

4. CnuHoBas BaJEHTHOCTh 3JIEMEHTA |C B OCHOBHOM COCTOSTHHH paBHaA ...

a. 5; b. 1; c.2;
d.3; e. 4

OIlK-2.3.1

5. CrocoOHOCTh OJTHOTO M TOTO e BEIIECTBA CYIIECTBOBAThH B BUJIC
KPUCTAJIJIOB C Pa3IMYHBIMH TUTIAMHU KPUCTAJUIMYECKON PEIICTKH

OIIK-1.B.1




Ha3bIBAETCH ... (BOUCATH CI0BO MOTUMOPHU3M).

B aTroMe XMMHUY€ECKOI0O DJIEMEHTA . ... TPU P-3JICKTPOH Ha BHCUIHCM
JHEPrETUYECKOM YPOBHE.

a. Sc; b. Se; c. Sb;

d. Ge; e. Si

OIIK-2.3.1

KucinoTHeIM OKCHIOM SIBIISETC ...
a. MnOg; b. Mn207;
c. MnO ; d. Mn2O3

OIIK-2.3.1

Pacnionoxxuts snemenTs! ||A moarpynmel B MopsSaKe yCHICHHS
METAJUINYECKUX CBOMCTB:
a. Be, Mg, Ca, Sr, Ba, Ra;
b. Mg, Be, Ca, Ra, Sr, Be;
c. Ca, Mg, Be, Sr, Ra, Ba;
d. Sr, Ra, Ba, Ca, Be, Mg;
e. Ra, Ba, Sr, Ca, Mg, Be

OIIK-2.3.1

CymiecTBOBaHME XMMHUYECKHUX OJEMEHTOB B JBYX MM OoJjee
MOJICKYJISIPHBIX JINOO KPHUCTAILUTMYECKUX (hopMax IPOCTOrO BEHIECTBA
...(BOHMCaTb CNOBO AJUIOTPOMH).

OIIK-1.B.1

10.

B xnopuze kanbiust CaCly ... xumuueckas CBsi3b.
d. TOHOPHO-aKLCIITOPHAsI,

b. HemospHas KOBaJIEHTHAS;

C. mMoJsIpHas KOBAJICHTHAS,

d. nonnas;

€. METAJUINYECKAs

OIIK-1.B.1

11.

JIOHOpHO-aKIENTOPHAS] XUMUYECKas CBSI3b UMEETCA B ... .
a. kpucrasie ¢propuaa autus LiF;

b. monekye 6pomoBoopoaa HBr ;

C. kpuctaute noBapennoii conu NaCl;

d. katrone rugpokconus HzO™ ;

€. MoJiekyJie apcuHa AsHs .

OIlK-2.3.1

12.

B monekyne stena H.C=CHz ... Tun rubpuansanuu neHTpaibHOro
aroma C.

a. sp; b. sp?; c.sp®;

d.sp?d®;  e.sp’d

OIIK-1.B.1

13.

Cxema HGEiGKpHBaHI/IH ATOMHBIX Op6HTaﬂeI>’I B MOJICKYJIC ... UMCECT BUJ

a. BeBry; b. BHs3;
c. BBr3; d. BeHy ;
e. SiBrs

OIlK-2.3.1

14.

3K30TepMI/I‘-IeCKa$I pCaKknus XapaKTCprU3yCTCsd YCIOBHUEM ...
a. AH=0; b. AH>0;

c. AH<O0; d. AS<0;

e. AS >0

OIIK-2.3.1

15.

QdopMyna s pacuera MU3MEHEHHUS SHTaJbIIMM B XOJI€ XUMHYECKOU
peakuuu, nmpoTekaromen no ypapienuwo 2A + 3B = C + 4D, umeer Buxu:

a. AH? = (AHc + AHp) - (AHa + (AHg);
b. AH® = (AHc + 4 AHp) - (2 AHa + 3 AHg):
c. AH? = (2 AHa + 3 AHg) - (AHc + 4 AHp);

OIlK-2.3.1




d. AH? = (AHc + 4 AHp) + (2 AHa + 3 AHE);
e. AH® = (AHa + AHg) + (AHc + AHp)

16.

Peaknus, mnporexkaHHe KOTOPOW  COIPOBOXIACTCS  IOIJIOMICHHEM
SHEPI'uH, Ha3bIBaeTCs ... (BIUCATh C/I0BO 3HJOTEPMUYECKOIN).

OIIK-1.B.1

17.

PaBHOBecue B cucreme
C (tB) + 2 H2 (1) 2 CHa (1) (AH® = -74,9 x/I)X) MOXHO CMECTHUTH BIIEBO

a. YBenuueHueM KoHuentpauuu CHy;
b. YMensirenuem kourenrpanuu CHa |
C. YBenuueHueM KoHueHTpauuu Ho;

d. [ToBbIlIeHHEM JaBIICHHS;

e. [lonmxeHrem TemMneparypsl

OIIK-2.3.1

18.

YcnoBueM xuMHuueckoro paBHoBecus siBisietcst AG = (Bnucath uncio 0).

OIIK-1.B.1

19.

BripaskeHue 1151 KOHCTaHTHI PABHOBECHS CHCTEMBI 00OPAaTUMBIX PEaKIIHiA
2N2(r) + O2(r) <> 2 N20 () umeer Bux ... (OTBET a)
2
K - [NZZO] ’ b K - [NZO]
[N.I[O,] [N.][O,]
«<INJFIO] . _INOF

C. ;
[N,OF [N T

OIIK-1.B.1

20.

TemnepaTypHbiii KO3h(GUIIMEHT peakluu, CKOPOCTh KOTOPOIl P MOBbI-
meHur Temmeparypsl Ha 50° yBenuuminach B 1024 pa3a paseH ...
(Bmiucatp 4ucio 4).

OIIK-2.3.1

21.

MounekysipHO# pOpMOI KPAaTKOTO HOHHOTO YPABHCHHSI
Ni(OH)2 + 2H* = Ni?* + 2H,0 sBnstercs ...

a. Ni(OH)2 + HzS = NiS + 2H20;

b. 3Ni(OH)2 + 2H3PO4 = Ni3(POa4)2 + 6H20;
c. Ni(OH)2 + 2HNO3 = Ni(NO3). + 2H20;
d. Ni(OH)2 + H2SO3 = NiSO3 + 2H20;

e. Ni(OH)2 + H2COz = NiCOs + 2H20

OIIK-1.B.1

22.

CepoBopopoHas kucnota (H2S) B3aumoeiicTyer ¢ ...
a. CuSOq
b. K2SO4
c. HCI
d. H2SO4
e. NaCl

OIlK-2.3.1

23.

MaccoBas 1oy1si CObI B PacTBOpE, MOJYYCHHOM MPU PACTBOPEHHH S5 T
coJiel B 95 T BOJIBI paBHa .... (BIucaTh 5%)

OIIK-1.B.1

24,

VYkaxute HabOp BEIIECTB, B COCTAB KOTOPOTO BXOAT TOJBKO TUITHYHBIC
OKHCJIUTECIA 3a CUET aTOMOB S .

a. SO2; H2SO3; KHSOs3 ;

b. SO3; H2SO4; KHSOq ;

c. H2S: NagS:; SO ;

d. S; SO3; SOz ;

e.NaxS0Oq4; NaxS03; SO2

OIIK-1.B.1

25.

Peaknus ... He SABISETCA OKMCIUTEIbHO-BOCCTAHOBUTEIBHOM.

OIIK-2.3.1




a. CO2 +2NaOH = Na,CO3 + H:0
b. Si + C = SiC

c. N2 +202=2NO0O;

d.2Fe + O, = 2FeO

e. 2Na+2HO = 2NaOH + H»

26. | Bogopoausiii mokasarens (PH) 0.01 M pactBopa a30THOM KHCIOTHI OIIK-1.B.1
paBeH ... (BmucaTh YUCIo 2).
27. | BeiciuIyto cTereHb OKUCIICHHSI XJIOp MTPOSIBIISET B ... OIlK-2.3.1
a. HCIO
b. HCIOs
c. HCIOz
d. HCIO4
e. HCI
28. | Peakuus ... OTHOCHTCS K THITY MEKMOJIECKYJISIPHBIX OKUCIHTEIBHO- OIlK-2.3.1
BOCCTAHOBUTEIIbHBIX PEAKITUA.
a. MnO2 + HBr — MnBr2 + Br2 + HO
b. Bro + NaOH — NaBrO + NaBr + H20
c. NaBrO — NaBrOsz + NaBr
d. NaBrOs — NaBrO4 + NaBr
29. | [Ipu paboTe ranbBaHMYECKOTO 3JIEMEHTA B CTAaHJAPTHBIX YCIOBUSAX OIIK-1.B.1
MIPOUCXOJISIT MPOIIECCHI MPEBPAICHUST XHMHUYECKON SHEPTUN PEareHTOB B
... (BIIMCATH CIIOBO JIEKTPUUYECKYIO).
30. | [Ipoumecc Fe?* + 2e = Fe® nponcxoauT B ranbBaHMYECKOM JIEMEHTE . .. OIIK-1.B.1
a. Mg | MgCl2 || FeSO4 | Fe
b. Al | HCI | Fe
c. Al | AICIz || FeClz | Fe
d. Zn| Oz (H20) | Fe
e. Fe | FeSOy4 || CuSOq | Cu
31. | Ha snektponax B ralbBaHUYECKOM DIIEMEHTE OIIK-1.B.1
Fe | Fe(NOz3)2 || Pb(NO3)2 | Pb nmpoTekaroT mporeces ...
a. Fe®-2e=Fe’, Pb®" +2e = Pb?;
b. Pb°-2e =Pb*; Fe* +2e = Fe?;
c. Pb%-2e=Pb*; Pb®" +2e = Pb?;
d. Fe®-2e=Fe’; Fe* +2e = Fe?;
e. Fe®-3e=Fe*, Pb®* +2e = Pb°
32. | Ilpu anexTponu3e BOJHOIO pacTBOPA ... HA HHEPTHBIX JIEKTPoJax OIlK-2.3.1
BBIJICJIIOTCS TOJIBKO BOJIOPOJT M KHCIIOPOJ.
a. ZnCly; b. KF;
c. ZnSOq4 ; d. KClI;
e. CuSO4
33. | [Ipu snexTposIu3e BOTHOTO PACTBOPA ... HA AIEKTPOIAX MPOUCKOIAT OIlK-2.3.1
nponeccsr: 2H,0 +2e =Hp + 20H, 8% -2e=5°
a. Na2SOq; b. CdSOq ;
c. CuS; d. NazS ;
e. NaxSO3
34. [Ipu snmexkTponu3e BOJAHOTO pacTBOpa ... Ha WHEPTHHIX ’MekTpoaax | OITK-1.B.1

BBIACIAKOTCSA TOJIBKO MCTAJIT U KHUCJIOPO.




a. MnSQq ; b. MgSO4

c. MnClz ; d. AICl3
e. MgCl
35. | [Ipu 3neKTpOXUMHUYECKON KOPPO3UH B CHCTEME “‘MarHUi — 0JIOBO™ B OIIK-1.B.1
KHCIION cpejie Ha KaTojie o0pasyercs ...
a. Mg?* ; b. Sn°;
c. Sn?*; d.OH ;
e. H
36. | OgHOCTOPOHHSIS muddy3us MOJIEKYJT pacTBOpUTEIIS yepe3 | OIIK-1.B.1
MOJYTIPOHUIIAEMYI0 MEMOpaHy B KOJUIOWJHBIH pacTBOp HA3bIBAETCH ...
(BIIMCaTh CJIOBO - OCMOCOM).
37. | [Ipu 2neKTpOXUMHUYECKON KOPPO3UH B cucTeMe "IIUHK - cepedpo" B OIIK-1.B.1
KHCIION cpeJie Ha aHoje obpazyercs ...
a. Zn** b. Ag* c. Ha d. OH e. Zn°
38. | [y 3amuThl KaIMUs OT KOPPO3UHU BO BIIAYKHOM BO3JTyXe B Ka4eCTBE OIIK-2.3.1
KaTOJHOTO TTOKPBITHS MOXHO UCIIOJB30BaTh ...
a. Al; b. Mn;
c.Co; d.Cr;
e. Mg
39. | [Ipu 3neKTPOXUMHUYECKON KOPPO3HUH B CHUCTEME “IIMHK — CBUHEI[ B OIlK-2.3.1
HEHUTpaNbHOM cpejie Ha aHoze 0OpaszyeTcs ...
a. Zn%**; b.0;
c. Pb*; d.OH ;
e. H*
40. | B coctaB npoaykToB KOHTakTHOU Koppo3uu Cr u AgQ B KUCIOH cpefe OIIK-1.B.1
BXOJIHUT ...
a. Cr(OH)3
b. Ag20
c. comu xpoma (111)
d. conu cepebpa (1)
e. Hy
41. | Uacrpykuus: [lpoumraiite Tekct, BbiOepuTe mnpaBuibHbl oTBeT M | OIIK-1.B.1
3aIUIITUTE APTYMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA.
YkaxuTe, Kakue TMpOLecChl NPOTEKaloT Ha  JJeKTPoAax B
ragbBaHnueckoM anemente Zn | HoSO4 | Pb
a.Zn® 2e =Zn*"; 2H" +2e =H;
b. Ph® — 2e = Pb?*; 2H* + 2e = H;
c. Zn® —2e = Zn**; Pb?* +2e = Ph°
d. Zn® —2e = Zn?*; Zn?** +2e = Zn°
e. Pb® —4e = Pb*; 2H* + 2e = H,
42. | Uacrpykuusi: Ilpounrtaiite TekcT, BbiOeputTe mnpaBuibHble BapuanTthl | OIIK-2.3.1

OTBETA U 3allUIINUTC APpTYMCHTEI, 06OCHOBI)IBaIOHII/Ie BBI60p OTBCTOB

VYkaxute nopsakoBslii Homep aneMeHTa B Tabmuune .M. Menneneena
paBeH ....(HECKOJIbKO MPaBHILHBIX OTBETOB)
a. 9MCIIy IIPOTOHOB B €r0 aTOME;

b.‘II/ICJ'Iy OJICKTPOHOB B €I'0 aTOMC;




C. 3apsny sapa aToMa,

d. yucy HEUTPOHOB B €0 aTOME;
€. MaCcCOBOMY YHCIIY,

f. oTHOCHUTENBHOW aTOMHOU Macce.

43. | Uuctpykmus: [IpounTaiite TeKeT 1 yctaHoBUTE cooTBeTcTBUE. K Kaxmoit | OITK-2.3.1
MO3UIUHU, JTaHHOW B JIEBOM CTOJNOIE, MOAOEPUTE COOTBETCTBYIOUIYIO
MTO3HIIMIO B TIPABOM CTOJIOIIE).
CooTBeTcTBHE MEXKAY 3HaU€HUEM OpOMTAIbHOIO KBAHTOBOI'O YKCia U
0003HaYCHHEM TOAYPOBHSI.
3HayeHue opOutanpHoro yuciaa | O0o3HaueHHe MOypOBHS
?
0 S
1 p
2 d
3 f
g
44, | Uacrpykuus: IlpounTaiite TekcT u yctaHoBuTe mnocienoBarenabHocTh. | OIIK-1.B.1
3anuiuTe COOTBETCTBYIOIIYIO  IIOCJIEOBATEIbHOCTh OyKB  CleBa
HaIpaBo);
Pacnonoxxuts snementsl VIIA moarpynmbl B HOpsSAKE BO3pacTaHUS
aTOMHOI'0 pajnyca.
a.F, Cl, Br, I, At
b. Cl, Br, I, F, At
c.Br, I, F, At, Cl
d. 1, Br, F, At, CI
e.At, I,Br,Cl, F
45. | Unctpykuus:  Ilpoumrtaiite Texct W 3anummte  pasBepHyThid | OINK-1.B.1
00OCHOBAHHBIN OTBET.
ITpu neiicTBuM U30bITKA pa30aBIeHHOM cepHOM KHCIOTHI Ha 40 T KalbIUsA
TEOPETUYECKH JOJIKHO BBIIEIUTHCS ... JI MOJEKYJSIPHOTO BOJOPOJA.
(OtBeT BBECTH YHUCIIOM)
46. | Uacrpykumsi: [lpoumraiite Tekct, BeiOepure mnpaBmwibHb oTBeT 1 | OIIK-1.B.1
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).
VYKaKuTe: CKOPOCTh peaklMu (TeMIepaTrypHblii Ko3dpUIHeHT paBeH 2)
IIPU MOBBIIIEHUH TeMrepaTypbl Ha 80° yBETUUUTCS B ... Pas.
a. 256
b. 128
c. 32
d. 16
e.8
47. | Uacrpykuus: Ilpounrtaiite TekcT, BbiOepuTe mpaBuibHble BapuaHThl | OIIK-1.B.1

OTBETa U 3allUIINTE apTyMEHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).




CunbHBIMHU 3JIEKTPOJIUTAMHU SIBIISIIOTCSA BOJHBIE PACTBOPSI ... (HECKOJIBKO
IIPABUIIbHBIX OTBETOB)
a. NH4ClI
b. KCN
c. HCI
d. HCN
e. NH4sOH
f. H.O
48. | Unacrpykuus: [IpounTaiite TekcT u ycranosure coorBercTBue. K xaxmoi | OINK-2.3.1
NO3UILIMK, JIaHHOW B JIEBOM CTOJIOLE, NOJOEPUTE COOTBETCTBYIOILYIO
MO3UIIMIO B TIPABOM CTOJIOIIE)
CooTBeTCTBHE THIIA AUCHEPCHON CHCTEMbl M Ha3BAHUS BEILECTBA
Tun qucnepcHoN CHCTEMBI BemectBo
KT Tyman
T/T Jpm
'K Ilena
T/ K Peunoii un
KK Moioko
beron
49. | Uncrpykuus: IlpounTaiite TeKCT M ycTaHoBUTe mnocienoBareabHocTh. | OIIK-2.3.1
3anumuTe  COOTBETCTBYIONIYIO — IOCIENOBATEIBHOCTH OyKB  clieBa
HaIfpago);
Pacrnionoxxure coequHeHNs B MOPSAKE BO3PACTAHUS CTEIEHU OKUCIICHUS
aToMa a3o0Ta:
a. N2
b. N2Os
c. HNO>
d. NH3
e. NO
50. | MuaCcTpykums:  IlpouwmTaiite Tekcr w  3anmmmte  pasBepHyThiid | OINK-1.B.1
00OCHOBAHHBII OTBET).
[IpounTaiiTe TEKCT U 3aUIINUTE PA3BEPHYTHI 0OOCHOBAHHBII OTBET).
[Ipu geiicTBuM M30bITKA pa30aBICHHON CEpHON KUCIOTHI Ha 24 T MarHus
TEOPETUYECKH JOJIKHO BBIIEIUTHCS ... JI MOJIEKYJSIPHOTO BOJOpOJA.
(OtBeT BBECTH YHUCIIOM)
IIpumeuanue:

3a,uaH1/Ie KOM6I/IHI/IpOBaHHOFO THIIA C BLI60pOM OAHOT'O BEPHOI'0 OTBCTA U3 MNATH HPEAJIOKCHHBIX U 000CHOBaHHEM
BBI60pa CUMTACTCsA BCPHBIM, ¢€CJIIM TIIPABUJIBHO YKa3aHa un(bpa U [OpHUBCACHBI KOHKPETHBIC AapPTyYMCHTHI,
HCIOJIb3YEMbIC TTPpU BLI60p€ otBeTa. IlomHOE COBIIaACHUC C BECPHBIM OTBETOM OLICHUBACTCS 1 6aJ'IJ'IOM, HeBepHLIfI

OTBET HUJIK €T0 OTCYTCTBUC — 0 6aoB.

3ajaHre KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJIBKHX BapHAHTOB OTBETA M3 NMPEATI0KEHHBIX U pa3BepHYTHIM
00OCHOBaHHEM BBIOOpa CUMTAETCS BEPHBIM, €CIM NPABWIBHO yKa3aHbl LUGPHl W MPHUBEJCHBI KOHKPETHBIE
apryMeHTHI, HCIIOJb3yeMBbIe ITPH BEIOOPE OTBETOB. [losTHOE coBIaieHHE C BEpHBIM OTBETOM OIleHHMBaeTcs 1 Gamiom,

€CJIM TOTYIIEHB! OMIOKH MIIH OTBET OTCYTCTBYeT — () OaynIoB.




3ajaHMe 3aKpBITOTO TUIA HAa YCTAHOBIEHHME COOTBETCTBUSI CUUTAETCS BEPHBIM, €CIUM YCTAaHOBJIEHBI BCE
COOTBeTCTBHS (IO3ULIMM M3 OJHOTO CTOJOI@a BEPHO COINOCTABJICHBI C IMO3MLHUSMH Jpyroro croibua). IlomHoe
COBIIQJICHUE C BEPHBIM OTBETOM OIleHHBAaeTCsl 1 0anaom, HeBEpHBIH OTBET MJIM ero oTcyTcTBUE — 0 OayioB

3aJaHue 3aKpBITOrO TUMA HA YCTAaHOBJIIEHUE MOCNIE0BAaTEIbHOCTH CUUTAETCS] BEPHBIM, €CIIH NMPABUIIBHO yKa3aHa BCs
nocnefoBatenbHocTh 1Udp. [ToaHOE coBmaneHue ¢ BEpHBIM OTBETOM OIEHHMBaeTCs | 0ayuioM, €ciy JOIYIICHBI
OIMOKH WIIA OTBET OTCYyTCTBYeT — () Oaios.

3a7aHie OTKPBITOTO THUIA C Pa3BEPHYTHIM OTBETOM CUMTAETCS BEPHBIM, €CIIM OTBET COBMAAACT C ATAIOHHBIM IO
COZEPIKAaHMIO 1 MONHOTE. [IpaBUIIbHBII OTBET 3a 3aIaHKe OLCHHBACTCs B 3 Gasia, eCiii JOMyLIeHa OHa OmmOKa \
HETOYHOCTH \ OTBET TIPABMIIBHBIN, HO HE TIOMHBIHN - 1 6aut, eciti gomymieHo Gosee 1 ommOky \ OTBET HEelpaBUIIbHBIH
\ oTBeT otcyTCcTBYeT — 0 HGaoB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCIUILUIMHE OOYYAIONIMXCS 3a09HOU (HOPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PabOT

Ne i/m [TepeueHb KOHTPOJIBHBIX PAabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONUE  MPOUEAYpPhl  OLCHUBAHUS
WHIMKATOPOB, XapaKTEPHU3YIOIIUX JTambl (OPMHUPOBAHHS KOMICTCHIIMMA, COJEpXKATCI B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernameHTHpPYIOMHMX MOPAJOK U MPOLEIypy
MIPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTECTAI[MH O0YYarOIIIXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik O0YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

11.1. MeTtoauueckue yka3zaHus I OOyYaroIIMXCS 110 OCBOCHMIO JIEKI[MOHHOT'O
Marepuana.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuajga — JIOTUYECKH CTPOHMHOE, CHUCTEMHOE,
riyOoKoe M sCHOE H3JIoKEeHHe ydeOHoro marepuana. HasHaueHue COBpEeMEHHOM JieKIuU B
paMKax OUCLUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(pOpPMAIMIO MO TEME, & B OCBOCHHUHU
byHIaMEHTaNbHBIX MpPOOJIEM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[O3HAHUSA, HOBEHIIHNX
JTOCTH)KCHUN HaydyHOW MbICiH. B ydueOHOM mporiecce JIEKIUsl BBITIOIHIET METOI0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 U MHPOpMAIMOHHYI0 (GyHKIMHU. JIeKus pacKkpbpiBaeT MOHATHIHBIN ammapat
KOHKpETHON oO0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE NPEJACTaBICHUE O JUCLUIUIMHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

[InaHupyemMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBSA3aHHBIX 3HAaHUW, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KayKIOW KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPUECKOI paboThl COBMECTHO € IPENoJaBaTeseM;

— pasBuUTHE NPO(ECCHOHATHLHO-IENOBBIX  KadecTB, JIIOOBH K  TpPEAMETYy U
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIILITICHHUS.

— TOsBJIEHHE HEOOXO0MMOro HHTEpeca, He0OX0AUMOTO Ul CAaMOCTOSTEIbHONW PadoThI;

— TIOJy4YEHUE 3HAHMH O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKailine rofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACNSTH TIJIaBHbIE MBICTU U
MOJIOKEHUSI, TMPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
bopMyIIHpOBKax);

— TOJy4YeHHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOAUMbIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClaliioB U
UCIIOJIb30BaHMEM pa3/laTOYHOTO MaTepuajga IpH MPOBEIEHUU KOPOTKUX JUCKyCcCH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIbHBIX TEMATHK 10 JUCLUTUIMHE.

CrpykTypa npeaocTaBieHus JEKIHOHHOI0 MaTepuana:

— JICKIIMH COTJIAaCHO pazjenam (Tab:m.3) u remam (tabdmn.4).




11.2. Meroauueckue yKa3aHus A OOYyYaroIMXCS MO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BeImomHEHHsS Ja0OpaTOpHBIX paboT oOyyaromuMics [OJDKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHOH METOAMKOW M TEXHHKOU
OKCIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyYaromerocs.
Beinonnenune 1abopaTopHbIX paboOT COCTOUT M3 SKCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbIX paboT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHUs] JUCHMIUIMHBI, OIpeNensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHUe CIIeyoIINX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— [pHOOpeTeHHEe HaBBIKOB HCCIENOBaHMs IPOLECCOB, SBICHUH M  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILINHBI;

— 3aKpeIuvIeHue, pa3BUTHE U JeTalu3alys TEOPEeTHMYECKMX 3HAHWM, MOJTy4YEeHHBIX Ha
JCKIHSIX;

— TOJlyueHHe HOBOW MH(OPMAIUH 110 U3Y4aeMOH JUCIUILINHE;

— T[pHOOpeTeHHe  HaBBIKOB  CAMOCTOSTENBHOH  paboThl ¢ 1a00paTOpPHBIM
o0opyaoBaHUEM U pubopamHu.

3ajlanue u TDe6OBaHI/I${ K ITPOBCACHHUIO J'Ia6ODaTODHLIX Da6OT

3agaHue K BBIIOJHEHUIO JJaOOPaTOPHOM pabOThl BBIAAETCS MpenojaBaTeieM B Hayalle 3aHsATHS B
COOTBETCTBUU C IUIAHOM 3aHATHH. Tembl 1abopaTOpHBIX pabOT mMpuBeAeHbI B TaOs. 6 AaHHON
POTrpaMMBlI.
Berinonnenue nabopatopHoil pabOThl COCTOUT U3 TPEX ATAIOB:
- aHAJIMTUYECKOTO;
- pacdeTHO-rpaduIecKoro;
- KOHTPOJBHOTO B BUJIE 3AIIUTHI OTYETA.
Crpykrypa u ¢popma oTueTa 0 JabopaTOpHOH paboTe

Otyet 0 mabopaTopHOU pabOTE MOJKEH COJIePKATh: TUTYIbHBIN JTUCT, OCHOBHYIO YacTh,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUM.

Ha mumynbrnom nucme NOMKHBI OBITh YKa3aHbl: Ha3BaHWE JHUCLUIUIMHBI, Ha3BaHHE
nabopaTopHOil paboThl, (aMuiIMsg W HMHULIKANBI OpenojaBaTeis, (aMHIUS W HMHUIHAIIBI
CTyJI€HTa, HOMEp €ro yueOHOM! I'pyMNIIbI U J1aTa 3alUThl paOOTHI.

Ocnosnas uacms JOJDKHA COJEpXKaTh 3aJaHHe, pe3yJbTaTbl HKCHEPUMEHTAIbHO-
PAKTUYECKON pabOThI, pacueTHO-aHATUTUYECKHE MaTeprabl, INCTUHT KOJa/CKPUH dKpaHa.

Bv1600w1 110 IposienaHHON paboTe JOKHBI COJepkKAaTh OCHOBHBIE PE3yJIbTAThI 110 padoTe.
TpeGoBanus kK 0hOPMIIEHHUIO OTYETA O JIAOOPATOPHOU paboTe

TurynpHBINA TUCT OTYETA JIOJKEH COOTBETCTBOBATH I1A0JIOHY, IPUBEJICHHOMY B CEKTOpPE
HopMaTHBHOM nokymeHTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOW YacTH OT4Ye€Ta JOJKHO OBITh O(OPMIIEHO B COOTBETCTBHU C
'OCT 7.32-2017. TpeOGoBaHusI NMPHUBEACHBI B CEKTOpe HOpMaTHBHOW nokymeHTaumu ['YAII
https://guap.ru/regdocs/docs/uch

[Ipu popmupoBaHUM CIHMCKA UCTOYHUKOB CTYAEHTaM HEOOXOJUMO PYKOBOACTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmieHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokyMenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

IIpu dopmHupoBaHMU CIIHMCKAa MCTOYHUKOB CTYJEHTaM HEOOXOJMMO PYKOBOJCTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmiieHUs crHcKa HCTOYHUKOB
TpUBENICHBI B CEKTOpe HOpMaTtuBHOU JokyMenTarmu ['Y ATl https://quap.ru/regdocs/docs/uch

11.3. Metoauueckue yKa3aHus sl OOYYArOMIMXCS TI0 IPOXOKACHUIO CAMOCTOSATEIHHON
paboTHI


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

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiiCs BBITOIHSAET PabOTy IO
3a/IaHUI0 M TIPH METOJUYECKOM PYKOBOJICTBE IMPEToaBaTesi, HO 0e3 ero HernocpeCTBEHHOTO
YYaCTHSL.

B mporecce BBIMOTHEHUS CaMOCTOSITENBHONH paboThl, Y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabodero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHU W CHCTCMATHU3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHCT-II/IBaeT BBICOKHUH
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCCHOHATBLHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HaNpaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00yyJarouumxcs BISIOTCS:

— yueOHO-METOANYECKUN MaTepual Mo AUCLUILIMHE.

11.4. Meroauueckue ykazaHus JUisi OOYy4arOIIMXCSl IO HPOXOXKIEHUIO TEKYyILEero
KOHTPOJIS YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MpPEJyCMaTpUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yuaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C LIeIbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUTUIMHBL.

B Teuenue cemecTpa CTyAEHTHI:
- 3alMIIat0T JJabopaTopHble paboThl (5 1IT);
- BBIMOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiaM Jiekuuu B cpene LMS.

I[JI?I TCKYIIECTO KOHTPOJIA YCIICBACMOCTU MCIIOJIB3YIOTCA TECThI, IPUBCICHHLIC B Ta6JII/IIlC
18.

CBoeBpeMeHHass claya OTYETOB IO JIAOOPAaTOPHBIM M MPAKTUYECKUM 33JaHUSM H
HOJIOKUTEBHBIN pe3ysbTaT Ha 3allUTe 3TUX PAaOOT MOXKET YUYMTHIBATbCA IPH MPOBEICHUU
IIPOMEKYTOYHOM aTTECTALUU.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4aroUIUXCsl MO MPOXO0KICHHUIO MPOMEKYTOUHOM
aTTECTALIUN.

B Teuenue cemecTpa cTyeHTy HeoOxoauMo caath He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% mpakTuyeckux padoT, BHIIOIHUTH TECTUPOBaHUsA B cpeae LMS He HMXKe oLleHKU
"y10oBIETBOPUTENBHO". B cilydyae HEBBINIOJIHEHNUHU BBIILIEU3I0KEHHOTO, CTYJEHT, IPU yCIIEIIHOM
INPOXOXKJICHUN MPOMEXYTOUHOH arrectaunu B (opme -sK3aMeHa/nu¢.3auerta, HE MOXET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BblIIIE "X0opouio"

Cucrema OLIEHOK IPU NPOBEACHUM TEKYLIETO KOHTPOJIA U NMPOMEKYTOYHOM aTTeCTalluu
OCYIIIECTBIISIETCS. B COOTBETCTBHUU C PYKOBOJSIIUM JOKyMeHTOM opranuzamuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTPOJE YCIIEBAEMOCTH U MPOMEXKYTOYHOM aTTeCTalluu
CTYJE€HTOB M aclHMpaHTOB, OOyd4aromMxcs M0 00pa3oBaTeNbHBIM IpOrpaMMaM BBICIIETO
obpasoBanus B 'VAII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.



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

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI
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