AHHOTaNINA

JucuummmHa « XUMHUS» BXOAWT B 00pa30BaTEIbHYIO MPOrPaMMy BBICIIETO 00pa30BaHUS
— mporpamMMmy OakamaBpuaTa II0 HampaBlIeHUIO TMOAroToBkw/ crenuanbHoctd  23.03.01
«TexHonorusi TPAHCIOPTHBIX MPOILIECCOB» HAMPABIEHHOCTH «OpraHnuszanus TIMEepeBO30K U
yIpaBJICHUE B €AMHOM TPAHCIIOPTHOM cucteMey. Jucuummaa peanusyercs kadeapoit «NoSy.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CISIYIONINX KOMIICTCHITHIA:

OIIK-1 «CnocobGeH NpUMEHATh ECTECTBEHHOHAYYHbIE M OOIIEHH)XEHEPHBIC 3HAHWSI,
METO/IbI MATEMATHYECKOT0 aHAIM3a H MOJACIMPOBAHUS B TPO(HECCHOHATILHON JIEATEITHBHOCTI

OIIK-2 «CrnocobeH ocCymecTBIATh NPO(EeCCHOHATBHYIO JCATEIBHOCTh C YYETOM
SKOHOMHUYECKUX, IKOJIOTHUYECKUX M COIMAIbHBIX OTpaHUYCHUN Ha BCEX ATanax >KU3HEHHOTO
LUKJIA TPAHCIIOPTHO- TEXHOJIOTUYECKUX MALITUH U KOMILJICKCOB)

CopepxaHrie TUCIUILUIMHBI OXBaTHIBAET 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 CTYIEHTOB K H3YYCHHIO B
MOCJIETYIOIIUX CEMECTPAX Psiia CICIHAIBHBIX JUCIUIUINH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpUBaeT ciexyrompe ¢GopMbl OpraHu3aluu
y4eOHOro mporecca: JEKINH, JIabopaTopHbie padoThI, CAaMOCTOSITeNIbHAs paboTa 00yyaromerocs,
KOHCYJIbTaIlIH.

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

OO0mast TpyA0eMKOCTh OCBOSHUS AMCIMILIMHBI COCTaBIsET 3 3adeTHhIX 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 BaXKHEHIIINX 3JIEMEHTOB M UX COSAMHEHH, (OPMUPOBAHHUE XUMHUYECKOTO
MBIIUICHHUS Y CTYJCHTOB, Pa3BUTHE HABBIKOB HCIIOJIb30BAHUS CBEICHUH O (PM3HKO-XUMHYECKHX
CBOMCTBaxX pa3iIMYHBIX CHUCTEM JJIsi CHHTE3a COOTBETCTBYIOIIMX COEIWHEHUH, BBIOJIHEHUE
TEPMOJMHAMHYECKUX ¥ KHHETHYECKUX pacueToB. [IpumoOpereHne HEKOTOpOro  OIbITa
9KCIIEPUMEHTAIBHBIX HCCIIEOBAHUNA ISl pa3paOOTKH HOBBIX METOJOB CHUHTE3a U MpPHUAAaHUs
MaTrepualiaM 3aJaHHOW CTPYKTYpbl, M KOMIUIEKCa CBOMCTB. IIpencraBieHne BO3MOXKHOCTH
CTYJI€HTaM pa3BUTh U MPOJAEMOHCTPUPOBATH HABBIKU B 00JIACTH MHHOBAIIMOHHBIX TEXHOJIOTHHA.

1.2. JlucumminHa 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 AUCHUILIMHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyroIuMu
KOMIETSHIMSIMH WM WX YacTaMu. KoMneTeHIy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeueHb KOMIETEHINN U UHAUKATOPOB UX JIOCTHXKEHUS

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

OIIK-1 Cnocoben
MPUMCHSITh
€CTeCTBEHHOHAYYHbIE
u oomenmkenepapie | OINK-1.B.1 Bnageer HaBbIKaMu
Ob6menpodeccnoHanbHble | 3HAHUS, METO/IbI TEOPETUYECKOTO U IKCIIEPUMEHTAIHLHOTO
KOMIICTCHITHH MaTEeMaTHYECKOTO UCCJICIOBAHMS OOBEKTOB

aHanM3a u npoecCHOHANBEHOM e TEIbHOCTH
MOJICTTUPOBAHUS B
npodeccuoHaNbHOM
JIESITSIIBHOCTH

OIIK-2 Cnocoben
OCYUIECTBJIATh
npodeCCHOHATBHYIO
JIeSTeIbHOCTD C
YYETOM
SKOHOMUYECKHX,
Ob6menpodeccnoHanbHble | KOJTOTHYECKUX U
KOMIICTCHIINU COOUAJIBHBIX
OTpPaHUYCHUH Ha BCEX
Tanax XU3HCHHOI'O
IIUKJIa TPAHCTIOPTHO-
TEXHOJIOTHUYCCKUX
MaIliH 1
KOMIIJICKCOB

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
JluctumimHa MOXKeT 0a3upoBaThCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
MIPU U3YYCHHUH CIICTYIONTUX TUCIIUIUINH:
3HaHUs, TMOJYyYEHHbIE NPU M3YyUYEHUHM Marepuana JaHHOM JAMCIMUIUIMHBL, MUMEIT Kak
CaMOCTOATENIbHOE 3HAYCHUE, TAK M UCIIOJIB3YIOTCS ITPU U3YUYEHUU APYTUX AUCUUTUINH:
— «MarepuanoBeaeHue»,
— «OKOIOTHUSI»,




— «Mertponorusy,
— «MHpOpMaIIMOHHBIE TEXHOJOTUN Ha TPAHCTIOPTEY,
— «Teopust TpPaHCIIOPTHBIX MPOLIECCOB U CUCTEM).

3. O0BeM U TPYJ0EMKOCTh JUCIUTUINHBI
Jannaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCcTpam) IPeACTaBICHEI B
Tabnuie 2.

Tabmuna 2 — O6beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpynoeMKoCTh 110
Bun yuebnoit pabotbl Bcero ceMecTpam
Nel
1 2 3
Oowan mpyooemkocmep OuUCUUNJIUHDL, 3/ 108 3/ 108
3E/ (1ac)
U3 Hux uacoe npaKmuyecKoi no020moeKu
AyoumopHhuie 3anamus, BCETo vac. o1 ol
B TOM YHCIIE:
nekiuu (JI), (dac) 34 34
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie padboTsl (JIP), (dac) 17 17
KypcoBoii nmpoekT (padota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (dac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, Hudd. Hudd. 3au.
k3. F*) 3au.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue Tpy10€MKOCTH TUCHIUTUIAHEI IO pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabauna 3 — Pa3aensl, TeMbl AUCUUILINHBL, X TPYAOEMKOCTh

Paznensl, TeMbl IUCIUTIIIMHBI Jlexunn I13 (C3) |JIP KII CPC
(gac) (dac) (dac) (dac) (dac)
Cemectp 1

Paznen 1. Beenenue B XUMHIO 1 5 4
Tema 1.1. Tlonstme BemectBa u |1 1 1
XUMHUYECKOH  peaklud,  OCHOBHBIC
oTpesieNIeHusl.
Tema 1.2. CTrexuoMeTpuiecKrue 3aKOHBI. 2 1
@dyHaMeHTaIbHBIE TOHATHS W 3aKOHBI
XUMHUH.
Tema 1.3. CnocoObl onpeneneHus 2 2
KOJINYECTBA BEIIIECTBA, 3aKOH
HKBUBAJICHTOB.
Pa3nen 2. Ctpoenue BemecTBa 10 - 11




Tema 2.1. OCHOBHBIE CBEIEHUI 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
opbOwuraneil.

Tema 2.6. HeBajieHTHBIE THIIBI CBS3EH:
HOHHAS CBI3b, METANINYECKAS CBS3b,
BOZOPOJHAs CBsI3b, CHJIBI BaH-aep-
Baannca.

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

15

12

Tema 3.1. DHepreruka XHUMHUYECKHX
MPOIECCOB,  BHYTPCHHSS  DHEPrHs,
SHTAIBITHS, YHTPOTIHSL.

Tema 3.2. DHeprus I'u606ca,
HaIPaBJICHHOCTh XUMHYECKHX
MPOIECCOB, XHMHUYECKoe H (ha3oBoe
paBHOBECHE.

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

Tema 3.4. DHeprus  aKkTHUBAIWH,
ypaBHEHHE AppeHuyca, MpaBwio BaHT-
Tododa, KaTaJan3aTopsl "
KaTaJINTHYECKHE CUCTEMEL.

Tema 3.5. PacTtBOphl, AuCHEepcHBIE
CHCTEMBI, CTIOCOOBI BEIPAKEHHS COCTaBa
pacTBOpOB.

Tema 3.6. DNEKTPOIUTHYECKAS
IVCCONMAIUSl,  BOJHBIE  PacTBOPHI
3JIEKTPOJIUTOB, BOJIOPOJTHBIN
MoKa3areb, peaxkumn oOMeHa,
TUAPOJIU3 COJIEH.

Tema 3.7. CpoiictBa pa30aBICHHBIX
pacTBOPOB  HEDJIEKTPOJIUTOB, BOJIHBIE
pacTBOpPHI JNIEKTPOJIUTOB, 3aKOH
pa3baBnenus  OcTBajiba,  3aKOHBI
Paymns.




Paznen 4. OCHOBBI 3JIEKTPOXUMUYECKUX 4 8 16
MIPOIIECCOB

Tema 4.1. OKHUCIUTEIBLHO- 1 4
BOCCTAHOBUTEIIHHBIC PEAKITHH.

Tema 4.2. XuUMUYECKHE HCTOYHHKH 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 3JICMCHTOB 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 MOATOTOBKA 3aKJIOYAETCSl B  HENOCPEICTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCs  OIpENeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npoQeCCHOHATBHON 1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHH.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 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. IToHsTHE BelecTBa U XUMUUYECKON PEAKIIMU, OCHOBHBIE ONIPEIECIICHUS.

Tema 1.2. Crexuomerpuueckue 3akoHbl. DyHIAMEHTAIbHBIC TOHSTHS U 3aKOHBI
XUMUH.

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

Paznen 2: CTpoeHue BelecTa

Tema 2.1. OCHOBHBIE CBEICHUSI O CTPOEHUU aTOMOB; KBAHTOBBIE YHCIIA.

Tema 2.2. CoBpemenHas (HopMyJIMpOBKa MIEPUOTUUECKOTO 3aKOHA. MeTaNInyHOCTh U
HeMeTaTn4HOCTh. [lonsTue nepuoanunoctu. Tabnumna J.M. MenneneeBa
Kak Tpaduyeckoe BbIpa)K€HHE MepHoauYecKoro 3akoHa. CTpykTypa
MIEPUOINYECKOMN CHCTEMBI (mepuopl, TPYIIIBI, MOATPYTIIBI).
[lepuoauueckoe HW3MEHEHUE CBOMCTB DJIEMEHTOB 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.

Xumudaeckasl CBSI3b, BUIbI XUMHUYCCKOM CBSI3M.

Tema 2.4.

Meron BanentHoix cBsizeit (MBC). o- u m- cBsasu. Kparnbeie cBsizu.
I'eomerprueckas Gopma Monekys. I'mOpuamsamus opourtaneit (sp-, Sp>-,

sp3-).

Tema 2.5.

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

Tema 2.6

HeBaneHnTHble TuIBI CBsI3€il: MOHHAs CBSI3b, METAJUIMUECKAasl CBSA3b,
BOJZIOpO/HAs CBs3b, CWIIbI BaH-nep-Baanbca.

Pasnen 3

Xumuyeckue cucteMbl. OOIIHe 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1.

OHepreTuka XUMUYECKUX IIPOLECCOB, BHYTPEHHSS JHEPrus, TEIUIOBOM
3¢h(}exT XuMUYeCKNX peakiui, 3aKOHbl TEPMOAMHAMUKH. DHTPOMUS, Kak
(GYHKIMS COCTOSIHMSI, SHTAJIbIINS. XUMUYECKUM MOTEHIHMAIL.

Tema 3.2.

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

Tema 3.3.

CKOpOCTh XMMHUYECKOM pEaKUUMU W METOAbl €€ PEryJMpOBaHUs, 3aKOH
NENCTBUA Macc.

Tema 3.4

DHeprus akTUBallUM, YypaBHEHHEe AppeHuyca, mnpaBuio Banr-I'odda,
KaTaJII/ISaTOpI)I nu KaTaJINTUYCCKUC CUCTCMBI. OCHOBHOﬁ HOCTyJIaT
XUMHUYECKON KMHETUKU, KHHETUYECKOe ypaBHeHHe. BiusHue teMneparypbl
Ha CKOPOCTb XMMHUYECKOW peakluu, ypaBHeHHE AppeHuyca. MexaHu3m
MIPOTEKAHUS KaTATUTHYCCKUX peaKIuil. XMMUYECKOe PAaBHOBECHE TTPUHITUIIT
JIe Illatenne.

Tema 3.5

PacTBOpbl, AMCHEpCHBIE CUCTEMBI, CIIOCOOBI  BBIPAXKEHHMSI COCTaBa
pacTBopoB. TepMoaMHAMHUYECKHE XapaKTEPUCTUKH Ipoliecca 0Opa3oBaHus
pactBopoB. CuibHBIE M Cl1a0ble 3JEKTPOJUTHI, MOHHBIE PaBHOBECHUS B
BOJIHBIX pacTBOpax, IPOU3BEIEHNE PaCTBOPUMOCTH.

Tema 3.6

DNEKTPONUTHYECKAsT IUCCOLMAIUs, BOJHBIE PACTBOPHI 3JIEKTPOJIUTOB,
BOJIOPOJHBIN MTOKAa3aTeNb, PEAKIIMN 0OOMeEHa, THAPOIIU3 COJIEH.

Tema 3.7

CaoiicTBa pa30aBJICHHBIX PACTBOPOB HEINEKTPONHUTOB, KomnuraruHble
CBOIICTBa PaCTBOPOB, 3aKOHbI PayJis.

Pasznen 4.

OCHOBBI QJICKTPOXUMHUYCCKUX IMPOLECCOB.

Tema 4.1.

[TousiTue o creneHu okucieHus. OKHUCIEHWE U BOCCTaHOBJIEHUE,
OKUCJIUTEIb M  BOCCTAaHOBHUTENb. CBA3b MEXAY OKHCINTEIbHBIMU
(BOCCTaHOBUTEIBHBIMHU) CBOWCTBAMU aTOMa M BEJIUYMHON €ro CTENEeHH
OKHCJICHHUS. OKHCAUTENBbHO-BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTD.
Knaccupukanus OBP. Meroasl paccTtaHoBKM — KOd(D(PUIIMEHTOB B
ypaBHeHusax OBP. Bausnue cpeast Ha OBP.

Tema 4.2.

XUMUYECKHE HUCTOYHUKM  JJIEKTpUYECKoro Toka. [ampBaHunyeckue
QJIEMEHTHI,  CTaHAAPTHBIE  DJIEKTPOJIHBIE  MOTEHUManbl.  JIBOMHOMN
3JIEKTpUYeCKni citoi. YpaBHeHne HepHcera. PaBHOBECHBIN. DIIEKTPOIHBIN
noreHuuan. CTaHIapTHBIN BOJOPOIHBIN dJEKTPOA.

Tema 4.3.

OnekTponau3 Kak BbIHyXkJAeHHas OBP. Peakuun, nporekaromue Ha
MHEPTHBIX U aKTUBHBIX JIEKTPOJAX B Pa3IMUHBIX PacTBOpPax. DIIEKTPOJIU3
pacmiaBoB. 3akoH Papanes. Beixon no toky. [IpencraBnenue o KHHETHKE
IEKTPOJHBIX  MPOLECCOB.  DIEKTPOJUTHYECKOE  NOJY4YEHHE U




Howmep pasznena

Ha3zBanue u conep:kanue pa3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

paduHupoBaHre MeTa/uI0B. OCHOBBI FaJIbBAHUYECKUX METOJIOB HAaHECEHUS
METAJUIMYECKUX ITOKPBITHH.

Tema 4.4

Koppo3us kak cinencrsue OBP. Tumbl koppo3uu. DJIEKTpOXUMHUYECKAS
KOppO3usi. Oxucaurenu. OneKTpoHbIE IIPOLIECCHI pu
ANEKTPOXUMHUUYECKON KOPpPO3UHU. 3aBUCHUMOCTh CKOPOCTH KOPPO3UH OT
IpUPOJBI METallla U XapakTepa KOPpPO3HMOHHOHM cpenbl. Kopposus npu
KOHTAKTE pPa3HbIX MeTaIOB. MeTo bl 3aIIUTHI OT KOPPO3HH.

Paznen 5.

CsoiicTBa IMPOMBIIIJICHHO- BAXKHBIX 3JICMCHTOB U UX COGI[I/IHCHI/II;'I.

Tema 5.1.

Kiaccbl XMMUYECKHX COEQUHEHUH, CBOWCTBA IPOMBILUIEHHO Ba)XHBIX
AJIEMEHTOB U UX coeauHeHnid Kommosunuonsusle martepuanbsl. Kepmersl,
dymepeH, KapOuH. CoenuneHus THIIA KpayH-3(HUpPOB.
CynpamosiexkyysipHble  MOp(GUPHHOBBIE  CUCTEMBI U KOMIUIEKCHI
KaJIMKCApeHOB. MOJIEKYJISIpHBIE U CYTIPAMOJIEKYJISIPHBIE MAIIMHBI.

Tema 5.2.

Xumudeckass uaeHTHU(UKAIUA. MeToJlbl XUMHUYECKOTO0 HCCICIOBAHUS U
aHaJjii3a BEILECTB U MX IpeBpalleHuil. KaueCTBEeHHBIN M KOJIUYECTBEHHBIN
a”Ham3

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

Tabmuna 5 — [IpakTuyeckue 3aHATHs U UX TPYIOEMKOCTb

3 aux Ne
Ne | Tems! npaktuyeckux | POpMBbI MPAKTUYECKUX | TpPYydO0EMKOCTh, |MPAaKTHYECKOH |pasiena
/o 3aHATHI 3aHATAI (gac) MOJTOTOBKH, | TUCIIMII

(gac) JIUHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJTOEMKOCTb IIPUBECHBI B TaOIUIIE 6.

Tabauna 6 — JlabopaTropHble 3aHSITHS U UX TPYJIOEMKOCTh

N3 aux Ne
Ne HaumeHnoBaHue 1a00paToOpHBIX paboT TpyJOEMKOCT®, | PAKTHHECKOH | pasieiia
/1 (dac) MMOATOTOBKH, | JUCIIHAI
(gac) JIMHBI
Cemectp 1
1 | Crexnomerpuueckue 3aKOHBI. 2 1
@dyHiaMeHTaIbHBIE TOHATHS W 3aKOHBI
xumuH. CrocoObl OmpeneNneHns KOoJIn4decTBa
BEIIECTBA
2 | DKBHBaJCHT. 3aKOH YKBUBAJIICHTA 3 1
3 | TernoBoit 3¢pdexr (3HTANBNUA) XUMUUECKOH 4 3
peakuuu
4 | Xumuueckue peaxuuu, BBI3bIBAIOIINE 4 4
AIIEKTPHYECKHH TOK. DIEeKTpOTHBIE
MOTEHIMAIIBI ¥ 3JIEKTPOJIBUIKYIIIHE CHUITBI




3 ‘ Koppo3sust Mmeramios

Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHITOITHEHUE KyPCOBOW PabOThI

VY4eOHBIM IJIAHOM HE MPEyC

MOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunbl caMmocTosiTenbHON pabOTHI B €€ TPYI0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabauna 7 — Buabl camocToaTenbHOM paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrosiTensHOM paboThI
qac qac
1 2 3
H3ydeHue TeopeTHuecKoro MmaTepuania 20 20
nucuuriuiel (TO)
Kypcoroe npoektuposanue (KII, KP)
Pacuerno-rpaduueckue 3ananus (PI'3)
Bremonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 20 20
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotel 3a04HNKOB (KP3)
[ToaroroBka K MPOMEXYTOUHOMH 17 17
atrecrauuu (ITA)
Bcero: 57 57

5. [lepeuyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON PaboThl 00yUaroMUXCsl 0 JUCHMILIMHE (MOYIIIO)
Y4eOHO-MeTOAMYECKHE MaTepHUasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHb neUaTHBIX U DJICKTPOHHBIX YUeOHBIX M3IaHUH MPUBEIEH B Ta0IUIE 8.
Tabnuua 8— [lepeyeHb Me4yaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUN

ludp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso
IK3EMILIPOB
B OMOIMoTEKE

(kpome
AJEKTPOHHBIX

9K3EMIUIIPOB)

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

[Moamy6nsIx, JI. I1. O6mmas xumus :
yuebnoe nocodue / JLIL. [MoxnyOHbIX. —
Mocksa : UHOPA-M, 2024. — 178 ¢. —
(Bricmiee obpaszoBanue). - ISBN 978-5-
16-019036-5. - TekcT : 3JeKTPOHHBIH.

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

Axwmeros, H. C. JlabopaTopHbie 1
CEMUHAPCKHE 3aHITHS 110 00IIeH U
HEOPTaHMYECKON XUMUH : YIeOHOE




noco6ue / H. C. Axmeros, M. K.
Aswnsosa, JI. 1. bBageiruna. — 6-¢ u3g.,
crep. — Cankr-IletepOypr : Jlans, 2022.
— 368 ¢. — ISBN 978-5-8114-1716-2. —

TeKcT : 3IeKTPOHHBIN.

https://znanium.com/catalog/product | bopresckwii, A. 5. ®u3rueckas XUMHUS :
/1916115 yueOHuK : B 2 Tomax. Tom 1. OOmias u
XUMHYECKast TepMoarHamuka / A. .
bopmiesckuii. — Mocksa : UHOPA-M,
2023. — 606 c. + Jlomn. MmaTtepuaibl
[DnexTpoHHbIH pecypc]. — (Briciuee
obpasosanue). — DOI 10.12737/19870. -
ISBN 978-5-16-018556-9. - Tekcr :
AJIEKTPOHHBIMN.

https://e.lanbook.com/book/271322 | Crack, H. ®@. Pemienune 3ama4 o oomiei
xumun / H. @. Cracse, A. B. KopuryHos.
— 4-e u3n., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 168 ¢. — ISBN 978-5-
507-45529-4. — TeKcT : ANEeKTPOHHBIH.

7. IlepeyeHb IMEKTPOHHBIX 00OPa30BATEIBHBIX PECYPCOB
MH(OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHON ceTu «HTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcos MH(pOpPMaLOHHO-
TEJICeKOMMYHUKAIIMOHHONW ceTu «UWHTepHeT», HEOOXOAMMBIX [Jii OCBOCHHUS TUCIHUILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb JIEKTPOHHBIX OO0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIOHHO-
TEJIEKOMMYHUKAIMOHHOU ceT «HTepHeT)
URL agnpec HanmenoBanune

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

http://www.hemi.nsu.ru/ | OcHOBbI XUMHH: 00pa30BATEIBHBII CANT JJIS CTYJACHTOB

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI
8.1. [lepeyeHp mporpaMMHOr0 o0OeCHeueHHs,, HCIOJIb3yEMOI0 MpH OCYLIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeuyeHp ucnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAIMOHHO-CITPABOYHBIX CUCTEM,HCITOJIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTHHE

[lepeuens WCHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TIPEJCTaBICH B
Tabmmuie 11.

Tabnuna 11— Iepeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a




CocraB MaTepUaIbHO-TEXHUYECKONW 0a3bl, HEOOXOAMMOW Uil  OCYIIECTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, TIPECTaBIeH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)
1 | MynasTuMenuiiHas JEKIMOHHAS Ay IUTOPHUS 32-01 (I'acremno,15)
Criennanu3upoBaHHasi XUMHUYECKas Ta00paToOpus C 33-02, 33-04
UCIOJIb30BaHUEM JIEMOHCTPALMOHHBIX I1JIAKATOB, (I"'actemnno,15)

1a00paTOPHBIX CTEHIOB U YCTAHOBOK JUISI OTIPE/ICICHUS
HKBHUBAJICHTA METAJUIA, U3MEPEHHUS 3JIEKTPOJHBIX MOTEHIHAIIOB,
CKOPOCTH KOPPO3UU METAJIJIOB; AaHAJTUTUYECKHUE U 3JIEKTPOHHBIE
Bechl; JabopaTtopHble pH-MeTpbl, HeHTPUDYTH U KATOPUMETP

10. OueHouHbIe cpeACTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IPOMEKYTOYHOM aTTECTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bun HpOMG)KyTO‘IHOﬁ aTTCCTallun Hepequb OICHOYHBIX CPCACTB

JuddepenumrpoBaHHbIii 324ET Cnucok BOIpOCOB;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHue cemecTpa MOXKET UCIOJIb30BATHCS
100-0annpHast ~ mKajma ~ MOJIYJIbHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

XapakreprcTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayutbHAs mIKaIa PaKTep (bopep

— oOyuaromuiics TiayOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepHai;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BAaTEIbHO U TPAMOTHO €TI0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTENBHOH JHUTEPATYPHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTUIECKOM
JeSITeIbHOCTBIO HAIlPABICHMUS;

— yMeJl0 000CHOBBIBAET M apTyMEHTUPYET BbIIBUTaeMbIe UM UJIEH;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— CBOOOIHO BJIAJICET CHCTEMOH CTIEMAIM3HUPOBAHHBIX MMOHSITHH.

COTIIMYHO»
(GauTCHO»

— oOyyJaronuics TBEpI0 YCBOMII MMPOTPAMMHBIN MaTepuai, TPaMOTHO H
M0 CYILIECTBY WU3JlaraeéT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHYECKOW NEATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— BJIQJICET CUCTEMOM CIICIMATU3UPOBAHHBIX MOHSITHM.

«XOpOLLIO»
«3a4TEHO




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

JIUTEPATyPBHI;

«YOOBJICTBOPUTCIIEHO

«3a4TEHO»
HallpaBJICHUS,

— cJ1abo apryMEHTHPYET Hay4HbIC MTOJIOKCHHUS,

— o0yyaroluiicss yCBOWJI TOJBKO OCHOBHOW MpPOrpaMMHBIN MaTepua,
[0 CYILIECTBY M3JaraeT €ro, ONMpasch Ha 3HAHUS TOJIBKO OCHOBHOM

— JOIIYCKa€T HECYIICCTBCHHBIC OIINOKHU U HETOYHOCTH,

— UCHBITBIBACT 3aTPYAHCHHA B IPAKTHYCCKOM IMPHUMCEHCHUHN 3HAHUM

— 3aTpyaHseTcs B JOPMYITUPOBAHUU BBIBOJIOB H 0000ILIEHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOM CelIMaTu3UPOBAHHBIX MTOHSITHH.

MarepHana;

— JIONMyCKaeT  CYIICCTBCHHBIE  OIIUOKU U
«HEYJIOBIICTBOPUTEITLHOY

«HE 3a4YTCHO»

— He GOPMYJIUPYET BBIBOJIOB M 0000IIEHUI.

— oOyyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOIO

HCTOYHOCTH npu

paccMOTpCHHUN HpO6J'ICM B KOHKPCTHOM HalIPaBJICHHU,
— UCIBITBIBACT TPYAHOCTHU B IMIPAKTUYCCKOM IIPUMCHCHHN N 3HaHHI>i;
— HC MOXCT apIryMCHTUPOBATH HAYUYHBIC ITOJIOKCHU A,

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTSPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne i/m [lepeuens BompocoB (3a1a4) AJis IK3aMeHa

Kon
WHJIUKaTOpa

Y4eOHBIM IIAHOM HE MPEAYCMOTPEHO

Bompocsr (3amaun) st 3aueta / mudd. 3auera npepacraBieHsl B Tabmuie 16.

Tabmuna 16 — Bonpocs! (3agaun) nms 3auera / audd. 3agera

No [Tepeuens BompocoB (3amay) as Audd. 3adera
n/m

Kon
WHJUKaTOpa

1 ChopmynupyiiTe TOHATHE KBAHTOBO-MEXaHWYECKOr0 MOJX0Ja K
ONHMCAaHUIO NOBENEHUs 3JIeKTpoHa. Onpenennrte BEpOSTHOCTHBIN
XapakTep JIBUKEHUS u KOPITYCKYJISIPHO-BOJIHOBYO
JIBOMCTBEHHOCTD.

OIlK-2.3.1

2 Oxapakrepusyiite aroMHyto opoutans (AQO), e€ sHepruro u
dbopmy.  ChopmynupyiTe TMOHSATHE  KBAHTOBOTO  YHCIHA.
[Tepeuncnure Tunsl AO. JlaiiTe onpeesieHre KBAaHTOBOM STUCHKH.
Chopmynupyitte npunnun I[laymu. CdopmynupyiiTe mnpaBuio
Xynga. Chopmynupyiite npaBuiio KiedkoBckoro.

OIlK-2.3.1

w

Beranciute MoJsipHytO Maccy cepHOi KucnoThl (H2SO04).

OIIK-1.B.1

4 Ckonpko JUTPOB  XJIOpOBOJOpoAa  oOpasyercs  MpH
B3auMoJieiicTBuM | MoJib Bojiopoja ¢ 1 Mok XJjopa.

OIIK-1.B.1

5 ChopmynupyiiTe COBpEeMEHHOE TIOHHMMaHUE TEPUOANIECKOTO
3aKOHAa. YKaXUT€ OCHOBHBIE IPUHLMIIBI IEPUOJAUYECKOU
cucteMbl anemeHToB [[.M. Menneneea. Onummre CTPYKTypy
NEPUOINYECKOI cUCTeMBI (IEPUOJIbl, TPYIIBL, HOATPYIIIHI).

OIIK-2.3.1

6 Chopmymnupyiite MEPUOJUYHOCTh W3MEHEHUS CBOICTB
2JIEMEHTOB: PAJUyC aTOMOB M MOHOB, 3HEPIUH HOHM3ALMH,
CPOJICTBO K 3JIEKTPOHY, 3JEKTPOOTPULIATEIIBHOCTb,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHAST ~ CIIOCOOHOCTh.  BpIsiBHUTE
CBA3b CBOMCTB AaTOMOB C IojnoxkeHneM B llepuogmyeckoin
CUCTEME.

OIIK-2.3.1




OHpe,Z[G.HI/ITC YHCJIO BAJICHTHBIX 3JICKTPOHOB B ATOMC MOHI/IGI[CHEI.

OIIK-1.B.1

VYKakure OCHOBHBIE THUIIBI XUMHUECKOW cBsa3u. Chopmynupyiite
MOHSTHE KOBAJIEHTHOM CBs3W. OnNuUIIUTE BUIbI KOBAJICHTHOM
cBsA3U (OOMEHHBIN U JOHOPHO-AKIIENTOPHBIN).

OIIK-2.3.1

Chopmynupyiite metos BasieHTHBIX cBsizeit (MBC). Onumute 6-
U - cBsi3u. OXapaKTepU3yiTe MOHSATHE KPATHBIC CBS3H.

OIIK-2.3.1

10

OxapakTepu3yiTe HEBAJICHTHBIC THUIIBI CBsS3€H: HWOHHAs CBS3b,
MeTaJuIMuecKasi CBs3b, BOJOPOJHAs CBs3b, CHJIBI Ban-nep-
Baainnbca.

OIIK-2.3.1

11

Chopmynupyiite Teopuro THOpUAM3AIMM W €€ BIUSHUE Ha
reoMeTpuI0 MojieKysl. OnuIuTe NOJSPHOCTh U MOJSIPU3YEMOCTh
KOBAJIEHTHOM CBSI3U U MOJIEKYJI.

OIIK-2.3.1

12

ChopmynupyiiTe OCHOBHBIE MOJOXKEHHUS METOJa MOJICKYJISPHBIX
opoutaneii (MMOQO). JlaiiTe omnpeneieHue CBS3BIBAIOIIUM H
pazpeixisiromiumM MO.  ChopmynupyiiTe MOHATHE KpPaTHOCTU
CBsI3M ¢ ToukH 3peHuss MMO.

OIIK-2.3.1

13

Oxapakrepusyite BUIbl MEKMOJIEKYJSIPHBIX B3aUMMOJEHCTBUM.
[IpuBenuTe NpUMEPHI ITUX B3AUMOJECHCTBHMN.

OIIK-2.3.1

14

CdhopmynupyiiTe  MOHATHE  XHMHUYECKOH  TEPMOJIUHAMHKH.
ChopmynupyiiTe moHSATHE HSHTaNbNUM. JlaliTe omnpenencHue
3akoHy [lecca.  CdopmynupyldTe  TOHATHE  DHTPOIIUH,
OXapaKTepU3YHTE ee U3MEHEHHUE B Pa3IMIHBIX Iporeccax. Jlaiite
onpeeraeHue cB0001HOM dHepruu I 'ndoca.

OIIK-2.3.1

15

[Ipu B3ammopelictBuu 6,3 1 xene3a ¢ cepoit Beiaeawioch 11,31
k/x Ttermnmorel. OmnpenenuTe TEIUIOTY 00pa3oBaHUs Cyiabhuaa
)Kenesa FeS.

OIIK-1.B.1

16

IIOHATHUC XUMHYECKOH KHHCTHUKU.
Oxapakrepusyirte KOHCTaHTY CKOpOCTH pEaKIHu.
Chopmymupyiite mnpaBuno Baur-I'odpda. Oxapakrepusyiite
noHATUe Xumuuyeckoro papHoBecus. [lpunmun Jle laTensbe.

Chopmynupyiite

OIIK-2.3.1

17

OObscHUTE YyBEIMYEHUE CKOPOCTH peakuuu (TemIepaTypHBIH
KO3 QUIMEHT paBeH 3) NpH NOBbIIEHUN Temrepatypsl ot 300°C
10 340°C.

OIIK-1.B.1

18

CIOCOOBI
HazoBure

Cohopmynupyiite mnoHsTHE
BBIpKECHUS KOHIICHTpALi
KOJIJIMTaTHBHbBIE CBOMCTBA PacTBOPOB.

pacTBOpOB.  YKaXHUTe
pacTBOpPOB.

OIIK-2.3.1

19

OObsicHUTE TIOHI)KEHHE TEMIIepaTypbl 3aMep3aHusi pacTBopa C
YBEIMYEHUEM  KOHUEHTPAlMM  PAacCTBOPEHHOTO  BELIECTBA
OTHOCHUTEJIbHO YUCTOTO PACTBOPHUTEIIS.

OIIK-1.B.1

20

OxapakTepu3yiiTe MOHATUE OUCIIepcHON cucteMsbl. [IpuBeaute
kinaccupukanuio — aucrnepcHbix  cucreM.  Cdopmynupyiite
MOHATHE HACHIIEHHOTO pacTBopa. CdopmynupyiiTe MmoHsATHE
PacTBOPUMOCTH.

OIIK-2.3.1

21

VKakuTe pazauuus MEXAY pPAacTBOPAMM 3JIEKTPOJIMTOB U
HEINEKTPoIUTOB. CHOPMYITUPYHTE TEOPHUIO DIIETPOIUTUUECKOU
mucconnanun  (TOZ) Appenuyca. IlpuBenute MexaHU3M
JIMCCOLIMAIUH.

OIIK-2.3.1

22

Chopmynupyiite Teopun KHUCIOT U OCHOBaHUU. Omnuiute
AIEKTPOJIUTHYECKYIO aucconanuio  Boawl. CdopMmynupyirte
MOHATUS HWOHHOTO IIPOU3BEAEHUS BOJABI M  BOJOPOJHOIO
ITOKa3aTelIsl.

OIIK-2.3.1




23 OxapakTepu3yiTe NOHATHE NPOU3BEIEHUS PaCTBOPUMOCTH.
[IpuBeauTe mnpaBuia 3alUMCH YpPAaBHEHUM HWOHHBIX pPEaKIUH.
OnuimmMre ruIpoan3 cojaeil U NPUBEAUTE IPUMEPHI.

OIIK-2.3.1

24 Omnpepenure KOJUYECTBO KAaTHOHOB B pacTBOpe, eciau B 1 I
BOJHOTO pactBopa cojepxutcs 0.05 Mosib HUTpaTa aMMOHHUSL.

OIIK-1.B.1

25 Chopmymnupyiite TTOHSTHE 0 CTETNeHU OKHCIICHUS.
OxapakTepu3yiTe TOHATHS OKHCICHHE U BOCCTAaHOBJICHHUE,
OKHCIIUTEIh U BOCCTAHOBHTENb. YKAKUTE METOJIbI PACCTAaHOBKHU
KO3 PHUIIHEHTOB B YPaBHEHHUAX OKHUCIJIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEaKITHA.

OIIK-2.3.1

26 Oxapakrepusyiite = NOHATHE  BJEKTPOJHOTO  IOTEHLHUANA.
OxapakTepu3yiTe SBJICHUE JBOWHOTO HICKTPHUECKOTO CIIOS.
VKa)kuTe  3aBHCUMOCTb  DJICKTPOJHOTO  IOTEHIMaga  OT
TEMIIEPaTypbl U KOHLIEHTpAMK. YKaxuTe ypaBHeHue Hepucera.

OIIK-2.3.1

27 Omnpenenure DJIC rambBaHUYECKOrO 3JEMEHTA, COCTOALIETO U3
’KEJIE3HOTO0 U CepeOpsSHOro AIEKTPOJOB, MOrpykEHHbIX B 0,1M
pactBops! ux HUTPaToB (E°(Fe2+/re)=—0,44B, E%ag+/aq=0,80B).

OIIK-1.B.1

28 Cdhopmynupyiite moHsTue 3iekTponu3a. llpuBeaure peakiuw,
MPOTCKAOIMKUEC Ha HWHEPTHBIX W AKTUBHBIX OJICKTPOJAax B
pa3nuyYHbIX pacTBopax. OxapakTepu3yuTe IeKTPOIU3 pacTBOPOB
u paciiaBoB. Chopmynupyiite 3akon Papanes.

OIIK-2.3.1

29 OOGocHyiiTe BbIJIeJICHHE BOAOPOA IIPH SIEKTPOIIH3E BOIHOTO
pactBopa Hutpara Hukens (Ni(NOz)2) (37eKTpoabl yroibHbIC).

OIIK-1.B.1

30 Oxapakrepusyiite TUIbl KOoppo3uu. CHopMymupyiTe MNOHATHE
BJIEKTPOXUMHYECKOM  KOPPO3HH.  YKAXUTE€  DJIEKTPOJHBIE

MIPOLIECCHI MTPH IJICKTPOXUMHUECKON KOPPO3HH.

OIIK-2.3.1

IlepeyeHp Tem Uil KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUSI KypCOBOH pabOThI

MpeICTaBICHBI B Tabwuie 17.

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

Ne n/m »
KypCOBOM paboThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHbIM MJIAHOM HE IPEYCMOTPEHO

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

npeJcTaBiIeHbl B Ta0nuie 18.

Tabnuua 18 — IIpumepHbIii iepeueHb BOIIPOCOB ISl TECTOB

Ne [IpuMepHBIil TepeyeHb BOIIPOCOB ISl TECTOB Kon
n/n MHAMKATOpa
1. | DHepruio >1eKTpOHA MOJTHOCTHIO XapaKTEPU3YIOT KBAHTOBBIE YUCHA ... OIlK-2.3.1
a.t muwmeg; b.nu me ;
C.Mmeums; dnu (;
e. Lums
2. | B arome, anexTponHas popmyia KOTOPOTO OIlK-2.3.1
15%2522p°3s?3p°3d1%4s24p®4d35s2, ... BaeHTHBIX SMEKTPOHOB ...
a. 13; b. 2;
c.9; d. 11;
e.5
3. | BasieHTHBIE JEKTPOHBI aTOMa PaMsl XapaKTepU3YIOTCs 3HAUYCHUSIMU OIIK-2.3.1




KBAaHTOBBIX yncen N = ... u £= ... (BnucaTb yucaa 7 u 0).

CHI/IHOBaﬂ BAJICHTHOCTDH DJICMCHTA TC B OCHOBHOM COCTOSHHHN paBHa
a. 5; b. 1; C.2;
d.3; e. 4

OIIK-2.3.1

CnocoOHOCTh OJJHOTO M TOTO %€ BEIIECTBA CYIIECTBOBAThH B BU/JIE
KPUCTAJJIOB C Pa3IMYHBIMH THIIAMHU KPUCTAJUTMYECKOMN PEIICTKH
Ha3bIBAETCH ... (BOUCATH C/I0BO OTUMOPHU3M).

OIIK-1.B.1

B aToMe XMMHUYeCcKOro 3JIEMEHTA . ... TPHU P-3JICKTPOH Ha BHCUIHCM
JHEPrETUYECKOM YPOBHE.
a. Sc; b. Se;
d. Ge; e. Si

c. Sb;

OIIK-2.3.1

KI/ICJ’IOTHBIM OKCHUIOOM ABJISICTCA ...
a. MnOz; b. Mn20O7;
c. MnO ; d. Mn20O3

OIIK-2.3.1

Pacnionoxxuts sanements! ||A noarpynmnsl B nopsiike yCuiIeHus
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

OIlK-2.3.1

CYIHGCTBOBaHI/Ie XUMHWYCCKUX DJICMCHTOB B
MOJIEKYJIAPHBIX JHOO KPUCTAUTHYECKUX (hopmax
...(BIHCaTb CNOBO AJUTOTPOITH).

IByX WM Oojee
IIPOCTOr0 BEILECTBA

OIIK-1.B.1

10.

B xnopuze kanbiust CaCly ... xumuueckas cBsi3b.
a. JOHOPHO-aKIETITOPHAS;

b. HemonspHas KOBaJICHTHAS;

C. OJISIpHAst KOBAJICHTHAS;

d. monnas;

€. MeTaJuTHyecKast

OIIK-1.B.1

11.

JIOHOPHO-aKIeNTOpHAs XUMHYECKas CBSI3b IMEETCS B ... .
a. kpucraiute gpropuaa mutus 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?;
d.sp?d®;  e.sp’d

c.sp®;

OIIK-1.B.1

13.

Cxema nepeKpbIBaHUs aTOMHBIX OpOUTaNel B MOJIEKYJIE ... UMEET BU]I
a. BeBrs;

c. BBr3;

e. SiBry

b. BHs3;
d. BeH;;

OIlK-2.3.1

14.

DK30TEepMHUYECKAS PEAKIINS XapaKTEPU3yETCS YCIOBUEM ...
a. AH=O0; b. AH >0;

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

e. AS >0

OIIK-2.3.1

15.

@opmysia Uisi pacuera W3MEHEHUs HHTAJbIIMM B XOJI€ XUMHYECKOU

OIlK-2.3.1




peakuuu, nporekawoiei no ypasHenuto 2A + 3B = C + 4D, umeer Bun:

a. AH® = (AHc + AHp) - (AHa + (AHg):

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

16.

Peaknus, mnporekaHue KOTOPON  COMPOBOXKIAETCS  IMOTJIOMICHUEM
SHEPrUH, Ha3bIBACTCH ... (BIMCATDH C/I0BO SHAOTEPMUYECKOIN).

OIIK-1.B.1

17.

PaBHOBecue B cucteme
C (tB) + 2 H2 (1) 2 CHa (1) (AH® = -74,9 x/[>)X) MOXXHO CMECTHTH BIIEBO

a. YBenuueHueM KoHueHtpauuu CHy;
b. YMmensiienuem kounenrpanuu CHa |
C. YBenuueHneM KoHueHTpauuu Ho;

d. IToBEIIIIEHUEM TABIIEHUS;

e. [loHmxkennem TemMneparypsbl

OIIK-2.3.1

18.

YcoBreM XUMUYECKOTo paBHoBecus siBisieTcsi AG = (Bnmcatp umcio 0).

OIIK-1.B.1

19.

BripaxkeHue Ji1si KOHCTaHThI PABHOBECHS CUCTEMbI 00PAaTUMBIX PEaKIUii
2N2(r) + O2(r) <> 2 N20 (r) umeer Buf ... (OTBET a)

_INOE ., INO]
N,I'[0,] N, 10;]
=INFIO .y INOF

[N, [N.]

OIIK-1.B.1

20.

TemnepatypHblit K03 HUIIUEHT peakliu, CKOPOCTh KOTOPOH MPH MOBBI-
meHuu temneparypsl Ha 50° ysenuumiiack B 1024 pasa paseH ...
(Boucathb yucno 4).

OIIK-2.3.1

21.

MonexynspHo# (opMoii KpaTKOTO HOHHOTO YPaBHEHUS
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.

CepoBomopoHas kucnora (H2S) B3aumoeiictyer ¢ ...
a. CuSOq4
b. K2SO4
c. HCI
d. H2SOq
e. NaCl

OIlK-2.3.1

23.

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

OIIK-1.B.1

24,

VYkaxute HaOOP BEIMIECTB, B COCTaB KOTOPOTO BXOJAT TOJHKO TUITUYHBIC
OKHCJINUTENH 32 CYET AaTOMOB S .

OIIK-1.B.1




a. SO; H2SO3; KHSOs3 ;
b. SO3; H2SO4; KHSOq ;
c. H2S; NazS; SO ;

d. S; SOs; SO2;
e.NaxS04; NazS03; SO2

25. | Peaknusd ... He ABISIETCA OKUCIUTEIILHO-BOCCTAHOBUTEIBHOM. OIIK-2.3.1
a. CO2 +2 NaOH =Na,COs3 + H.O
b. Si + C = SiC
c. N2 +202=2N0O2
d.2Fe + O, = 2FeO
e. 2Na+2H,0 = 2NaOH + Hp
26. | Bogopoausiii mokasarens (PH) 0.01 M pactBopa a30THOM KHCIOTHI OIIK-1.B.1
paBeH ... (BmucaTh YUCIO 2).
27. | Beicuiyto cTereHbh OKUCIICHHS XJIOP MPOSIBISET B ... OIlK-2.3.1
a. HCIO
b. HCIOs
c. HCIO:
d. HCIO4
e. HCI
28. | Peakuus ... OTHOCHTCS K THITY MEKMOJCKYJISIPHBIX OKACIUTEIBHO- OIlK-2.3.1
BOCCTAHOBUTEIIbHBIX PEAKITUA.
a. MnO2 + HBr — MnBr2 + Br; + HO
b. Bro + NaOH — NaBrO + NaBr + H20
c. NaBrO — NaBrOs + NaBr
d. NaBrOsz — NaBrOs + NaBr
29. | IIpu paboTe ragbBaHMUYECKOTO HJIEMEHTA B CTAHAAPTHBIX YCIOBUAX OIIK-1.B.1
MIPOUCXOIAT MPOIIECCHI MPEBPAICHUST XHMHUYECKON SHEPTUN PEarcHTOB B
... (BIHCaTh CIOBO DIIEKTPUUECKYIO).
30. | IIpomecc Fe?* + 2e = Fe® nponcxomuT B TanbBaHMUECKOM SIEMEHTE . .. 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 3nexTponu3e BOJHOTO pacTBOpPA ... HA HHEPTHBIX JIEKTPOIaxX OIlK-2.3.1
BBIJICJISTFOTCS TOJIBKO BOJIOPOJT M KHCIIOPO.
a. ZnCly; b. KF;
c. ZnSOq4 ; d. KClI;
e. CuSO4
33. | [Ipu snexTposu3e BOJIHOTO PACTBOPA ... HA AIEKTPOIAAX MPOUCKOIAT OIlK-2.3.1

npoueccel: 2H,0 + 2e = H; + 20H7, S _2e=%0




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

34.

IIpu s;mekTponu3e BOAHOIO PacTBOpPA ... HA MHEPTHBIX JJIEKTPOAAX
BBIACIAKOTCA TOJIBKO METAJIJI U KHUCJIIOPO.

a. MnSQOq ; b. MgSO4

c. MnCl; ; d. AICl3

e. MgCl

OIIK-1.B.1

35.

[Ipu 27€KTPOXUMHUUECKON KOPPO3UH B CUCTEME ““‘MarHUM — 0JIOBO” B
KHCJIOHN cpejie Ha KaToJie oopasyercs ...

a. Mg?* ; b. Sn°;

c. Sn?*; d.OH ;

e. Ho

OIIK-1.B.1

36.

Opnocroponnsii  auddy3uss  MOJEKyJI  pacTBOpPUTENs  uepes
MOJIYTIPOHUIIAEMYI0 MEMOpaHy B KOJJIOWIHBIN pacTBOp Ha3bIBAETCH ...
(BIIMCaTh CJIOBO - OCMOCOM).

OIIK-1.B.1

37.

[Ipu 21€KTPOXMMHUECKON KOPPO3HUH B cucTeMe "LIMHK - cepedpo” B
KHCJIONH cpejie Ha aHoje oOpasyercs ...
a. Zn** b. Ag* c. Hy d. OH e. Zn°

OIIK-1.B.1

38.

HJ'ISI 3alIUTHI KaIMUsL OT KOPPO3UH BO BJIA’JKHOM BO3AYXE B KAYCCTBC
KaTOIHOTI' O HOKpI)ITI/DI MO>XXHO HUCIIOJIB30BAaThH ...

a. Al; b. Mn;

c.Co; d.Cr;

e. Mg

OIIK-2.3.1

39.

[Ipu 27€KTPOXUMHUECKON KOPPO3UH B CUCTEME “IIMHK — CBUHEL B
HeHTpasbHOM cpejie Ha aHo/e o0pa3zyeTcs ...

a. Zn**; b.0;

c. Pb*; d. OH";

e. H

OIlK-2.3.1

40.

B cocraB nmpoaykToB KOHTakTHOU Koppo3un Cr u Ag B KUCIIOH cpene
BXOJIUT ...

a. Cr(OH)3

b. Ag20

c. comu xpoma (111)

d. conu cepebpa (1)

e. Hy

OIIK-1.B.1

41.

Wuctpykuus: Ilpounrtaiite TeKcT, BbIOEpHTE NPABHIBHBIA OTBET U
3aMUIIATE apTYMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETA.

Ha snexrponax B ranbBanuueckoM snemente Zn | HoSO4 | Pb mpotekaror

IMPOLECCHI ...

a.Zn’—2e =7Zn*; 2H* +2e = H»

b. Pb® — 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;

OIIK-1.B.1

42.

I/IHCprKI_II/IﬂZ HpO‘lHT&ﬁTC TCKCT, BBI6epI/ITC IpaBUJILHBIC BapUAHTLL
OTBCTA U 3alIMIINUTC APTYMCHTEI, 06OCHOBI)IBaIOHII/Ie BI)I60p OTBCTOB

OIIK-2.3.1




[TopsiakoBeiii HOMep anementa B Tabmume /.M. MenneneeBa paBeH
....(HECKOJIbKO MPaBUIIbHBIX OTBETOB)
a. YMCITy MPOTOHOB B €TI0 aTOME;

b.4ucity 37€KTPOHOB B €ro aToOME;
C. 3apsy sJipa aToma,

d. uncity HEUTPOHOB B €r0 aTOME;
€. MaCCOBOMY YHCITY,

f. oTHOCUTEILHOM aTOMHOM Macce.

43. | Uncrpykuus: [Ipounraiite TeKCT U yctaHoBute coorBercTBre. K kaxmoit | OIMK-2.3.1
MO3ULIMK, JIaHHOW B JIEBOM CTOJIOLE, NOJOEPHUTE COOTBETCTBYIOILYIO
MO3UIIMIO B IPABOM CTOJIOLIE).
CooTBeTCcTBHE MEXKAY 3HAaUEHUEM OpOMTAIHHOIO KBAHTOBOTO YHCIIA U
0003HaYEHUEM TOAYPOBHSI.
3navyenue opOutanpHoro ynciaa | OG03HaUeHHE MOYyPOBHS
£
0 s
1 p
2 d
3 f
g
44, | Uacrpykuus: IlpounTaiite TekcT u ycraHoBute mocienoBareiabHocTh. | OIIK-1.B.1
3anuuuTe COOTBETCTBYIOIIYIO  IIOCJIEOBATEIbHOCTh OyKB  cleBa
HaIpaBo);
Pacnonoxuts snementsl VIIA moarpynmsl B HoOpsiIKe BO3pacTaHUS
aTOMHOTO pajuyca.
a.F, Cl, Br, I, At
b.Cl, Br, I, F, At
c.Br, I, F, At Cl
d. 1, Br, F, At, Cl
e. At, I,Br,Cl, F
45. | Uncrpykuus:  IlpouwmTaiite Teker u  3anummTe  pasBepHyThiid | OIIK-1.B.1
00OCHOBAHHBIN OTBET.
[Ipu neficTBuu N30bITKA paz0aBiIeHHON cepHOM KUCIOTHI Ha 40 T KambIus
TEOPETUYECKH JOJIKHO BBIIEIUTHCS ... JI MOJIEKYJSIPHOTO BOJOpOJA.
(OtBeT BBECTH YHUCIIOM)
46. | Unctpykuusi: [lpoumraiite Tekct, BbiOepure mnpaBuiabHbli oTBeT M | OIIK-1.B.1

3aMUIIUTe apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA).

CkopocTh peakuuu (TeMmIepaTypHbli KOd(pQHUIMEHT paBeH 2) IMpH
MOBBIIEHUH TeMIiepaTypbl Ha 80° yBeIMYUTCS B ... pas.

a. 256

b. 128

c. 32

d. 16




e. 8

47. | Uuctpykmus: Ilpounraiite TekcT, BbIOepuTe mnpaBwibHbie BapuanThl | OITK-1.B.1
OTBETA U 3aIUIIUTE apTryMEHThI, 000CHOBBIBAIOIIKNE BHIOOP OTBETOB).

CUJIBHBIMH 3JICKTPOJIMTAMHU SIBJISIFOTCS BOJHBIC PACTBOPHI ... (HECKOJIBKO
[IPaBUJIbHBIX OTBETOB)

a. NH4Cl

b. KCN

c. HCI

d. HCN

e. NH,OH

f. H.0

48. | Uuactpykuus: [IpounTaiite TekcT u ycranosure coorBercTBue. K xaxmoi | OINK-2.3.1
MO3HIUH, JaHHOH B JIEBOM CTOJIOIE, IOJOEPHTE COOTBETCTBYIOIIYIO
MTO3UIIMIO B TIPABOM CTOJIOIIE)

CooTBeTCTBHE TUIIA JUCIEPCHOM CUCTEMbI M Ha3BaHUSI BEIIECTBA

Tun qucnepcHoON CUCTEMBI BemectBo
KT Tyman
T/T Jpm
'K [lena
T/K Peunoit un
KK Monoko
beron

49. | Uncrpykuust: [IpodnTaiiTe TEKCT M yCTaHOBHTE mocienoBarensHOCTh. | OITK-2.3.1
3anuImuTe COOTBETCTBYIOUIYIO — IOCICIOBAaTEILHOCTh OYyKB — cieBa
HaIfpaso);

Pacmonoxure coeMHEHMsI B IOPSIIKE BO3PACTAHUS CTCIICHN OKHCIICHUS
aToma a3orTa:

a. N2

b. N2Os

c. HNO>

d. NH3

e. NO

50. | UuaCcTpyktus:  TlpouwmTaiite Tekcr W 3anmmute  pasBepHyThiid | OINK-1.B.1
000CHOBAHHBII OTBET).
[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHI 00OOCHOBAHHBII OTBET).

[Ipu geiicTBuM M30bITKA pa30aBICHHON CEPHON KUCIOTHI HAa 24 T MarHus
TEOPETUYECKU JOJKHO BBIACIUTHCS ... J MOJIEKYJSIPHOTO BOJOPOJA.
(OtBeT BBECTH YHUCIIOM)

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCHUIUIMHE OOYyYarolUXCs 3a04HOM (OPMBI
oOydeHus1, IpecTaBIeHbl B Tabmuie 19.




Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne /it [TepeyeHb KOHTPOJIBHBIX PaOOT

He npenycmorpeHno

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX 3Tanbl (HOPMUPOBAHMS KOMIIETCHLMH, COIEpKarcs B
JOKAJIbHBIX HOpMaTuBHbIX akTax ['YAIL, pernameHTUpyrOIIMX HOPSAAOK MU MIPOLEAYpPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MIPOMEKYTOUHOM aTTecTaluy 00ydarouXcs
I'VAIL

11. Meroauueckue yKazaHus Uisi 00yYarOIIMXCs 0 OCBOCHUIO JIUCITUTUTNHBI
(Huoice npugoosamcsi pekomeHoayuu no coCmasienuto 0auHHo2o pasoeia)

11.1. Meroauyeckue yKazaHusd s OOYYaroIIMXCS 110 OCBOCHUIO JICKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
riyOOKoe W SCHOE H3JIOKEHHE y4eOHOro marepuana. HasHaueHHe COBpPEMEHHOW JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIHHIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIMX
JOCTHKEHUI HaydyHOW MbIcTU. B yueOHOM mpoliecce JEKIHsS BBIIOIHSAET METOJ0JOTHUECKYIO,
OpPTaHHU3aAIMOHHYI0 U MHPOpMAIMOHHYIO (QyHKIMU. JIeKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpPETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTHUMHU JUCIUTUTHHAMH.

[InaHupyemMble pe3ynbTaThl IPU OCBOSHUU 00YUYAIOUIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aHMOCBA3AHHBIX 3HAHUU, YpPOBEHBb
KOTOPBIX ONPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIOJIy4eHHE OIBITa TBOPUYECKOH paboThl COBMECTHO C TPENOJaBaTEIeM;

— pasBuUTHE TNPO(ECCHOHATHHO-IENOBBIX  KAadecTB, JIIOOBH K  TpeAMETy W
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIUIECHUS.

— TOsIBJIEHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIONyYeHWE 3HAHWW O COBPEMEHHOM YpPOBHE pAa3BUTHUS HAYKH W TEXHUKU U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaiIIne TOIbL;

— HAY4YUTHCS METOIUYECKH 00pabaThiBaTh MaTepuan (BBIACHSTH TJIaBHbIE MBICTU U
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, TOBTOPSATH WX B Pa3IMYHBIX
bopmyarpoBKax);

— TOMy4YeHUE TOYHOTO MOHUMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAATbCA JIEMOHCTpAllMeld CIIAaWJIoB W
WCIIONIb30BAaHMEM pa3aTOYHOTO MaTepuajga TMpH MPOBEIEHUU KOPOTKUX AHCKycCUH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENIbHBIX TEMATHK IO JTUCIUTUIHHE.

CTpyKTypa nmpeaocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

— JIEKIIMH COTTIacHO pazzaenam (Tabu.3) u temam (Tabdi.4).

11.2. Meroauueckue yKa3aHus s OOy4aroIMXCs MO BBIIOJIHEHUIO J1a0OPaTOPHBIX
pabor

B xozme BbImONHEHHS J1a0OpaTOpHBIX paboT oOyyaromuics [OJDKEeH YIIyOuTh u
3aKpENHUTh 3HAHMS, TPAKTHUYECKHUE HABBIKHM, OBIA/IETh COBPEMEHHON METOIMKOW M TEXHHKOU
HKCIIEPUMEHTAa B COOTBETCTBUH C KBAJTU(HUKAIMOHHONW XapaKTEPUCTHUKOW OO0YyYaromerocs.
Brinonnenne 1abopaTopHbIX pabOT COCTOUT M3 3KCHEPUMEHTAIbHO-TIPAKTUYECKOM, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.




Brimonnenne mabopaTOpHBIX pabOT OO0ydYarOMIMMCS SIBJISIETCS HEOTHEMJIEMOW YacThIO
U3y4YCHUs] IUCLUUIUIUHBL, OINpeAesieMold Y4eOHBIM IUIAHOM, W OTHOCHUTCS K CPEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISTYIOIINX OCHOBHBIX 33]1a4 00y4YaroIIerocs:

— TMNpHOOpETCHHWE HAaBBIKOB WCCICIOBAaHHMS TPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JTAHHOW JUCIHUILTHHBI;

— 3aKpeIUICHHE, Pa3BUTHE W JICTAIM3alUsl TEOPETHYECKUX 3HAHWH, MOJYYCHHBIX Ha
JCKLIUSX;

— TOJy4YeHHE HOBOW MH(OpMALIUY 110 U3yYaeMO AUCIUIUINHE,

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIBHOM  paboThl ¢ J1a0OpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajaHue u TDC6OBaHI/I${ K IIPOBCACHUTO J'Ia6ODaTODHBIX Da6OT

3agaHue K BBIIOJHEHUIO J1JAOOPaTOPHOM paboThl BBIAAETCS MpenojaBaTeeM B Hayalle 3aHATUS B
COOTBETCTBUH C IJIAHOM 3aHATHH. TeMbl abopaTopHbIX paboT NmpuBEACHBI B Ta0i. 6 TaHHOMN
POTrpaMMBl.
Berinonnenue nabopatopHoil pabOThl COCTOUT U3 TPEX ATAIOB:
- AHATTUTHYECKOTO;
- pacdeTHO-rpaduuecKoro;
- KOHTPOJILHOTO B BHJIE 3aIIUTHI OTYETA.
CrpykTrypa u ¢hopma oTdeTa 0 1ab0paTOpHOM paboTe

Otuer o 1abopaTopHON paboTe AOIKEH COAepkKaTh: TUTYJIbHBINA JUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIIETOBAHHH .

Ha mumynvnom nucme ROIKHBI OBITh YKa3aHbl: Ha3BaHUE JMCLUIUIMHBI, Ha3BaHUE
nabopaTopHoil paboThl, (GaMuiaMs M UHULMAIBL IpernojaBaTens, (aMwinsg U HHULUAIIBI
CTYACHTa, HOMEp €ro y4eOHOU IpyIIibl U AaTa 3aIIUThl PaOOTHI.

Ocnosnasi uwacms JOJDKHA COJAEpXKaTh 3aJaHMe, pe3yJbTaTbl HKCHEPUMEHTAIbHO-
NPaKTUYECKOH pabOTHI, pACUETHO-aHAIUTHIECKHAE MAaTEPHAJIbI, IUCTHHT KOJa/CKpUH SKpaHa.

Bu1600w1 110 IpojiennaHHOM paboTe JOKHBI COJIepkKaTh OCHOBHBIE pe3yJIbTaThl 110 padoTe.
TpeGoBanus K 0hOPMIIEHHUIO OTYETa O Ja0OPaTOPHOU paboTe

TuTynpHBIN JTUCT OTYETA JIOJKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEJICHHOMY B CEKTOpPE
HopMaTHBHOM nokymeHTtaru ['Y ATl https://guap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOoBaHusl NMPHUBEACHBI B CEKTOpe HOpMAaTHUBHOW nokymeHTauuu ['YAII
https://guap.ru/regdocs/docs/uch

[Tpu dopmHupoBaHNUN CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumeps! odopmileHUs CIUCKAa MCTOYHHKOB
HpUBENICHBI B CEKTOpe HOpMaTuBHOM jokymeHTarmu [ 'Y ATl https://quap.ru/regdocs/docs/uch

IIpu dopmupoBaHHUU CIIHMCKA MCTOYHUKOB CTYZEHTAM HEOOXOAMMO PYKOBOJICTBOBATHCS
tpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumepsl odopmiieHus: crHcKka HCTOYHUKOB
TpUBENICHBI B CEKTOpe HOpMaTtuBHOU JokyMenTarmu ['Y Al https://quap.ru/regdocs/docs/uch

11.3. MeToauueckue yKa3aHHs sl OOYYArOIIUXCS 0 POXO0KACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSATENHHON pabOThI, O0OYUYaAIONIUICS BBIMIOIHSAET PaboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

st oOyvaroruxcst o 3a04HOM ¢GopMe OOy4eHHs, CaMOCTOSATENbHass paboTa MOXKET
BKIIIOUATh B ce0s KOHTPOIBHYIO paboTy.

B mporiecce BBITTOTHEHUS CaMOCTOSTEIBHOM paboOThI, y o0ydaromerocs GpopMupyercs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS
W HaBBIKM B YCBOCHHH W CHCTCMATH3allUH HpI/IO6peTaeMBIX 3HaHHI>1, oOecrieunBaeT BBICOKHHA


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

YPOBEHb YCIEBAaEMOCTH B TIEpUOJ OOydYEHHs, TIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
npo¢eCcCHOHATBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepuallaMK,  HANpaBJSIOIIMMU  CAMOCTOSITENBHYIO — paboty
00y4arOUUXCASBISIOTCS:

—  y4eOHO-METOMYECKUI MaTepuall 1o JUCHUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i1 00y4YaroIuxcst
1o 32049HOU (hopme 0OyIeHus).

11.4. Metoguueckue yKa3aHMsl [UIsl OOyYaroIMXCS IO IPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPEAyCMAaTpPUBAaET KOHTPOJIb KayeCTBAa 3HAHUU
00yyaroIuxcs, OCyIECTBISEMOIO B TEYEHUE CEMECTpa C IIeJIbI0 OLEHUBAHUSA XOJa OCBOCHUS
JUCLUIUIMHBI.

B TedyeHue ceMecTphl CTyACHTHI:
- 3allMIIAI0T JJabopaTopHble padoThI (4 1IT);
- BBINOJIHAIOT TECTUPOBAHMSI 110 MaTepuaiaM Jiekuuu B cpene LMS.

Jljig TeKyIIero KOHTPOJIsl YCIIEBaEMOCTH UCHOJIb3YIOTCS TECThI, IPUBEJCHHBIE B Ta0JINLIE
18.

CBoeBpeMeHHasl cjaya OTYETOB MO JA0OPAaTOPHBIM U MPAKTUYECKUM 3a/laHusM U
HOJIOKUTENBHBIN pe3ysbTaT Ha 3allUTe 3TUX PabOT MOXET YUMUTBHIBATHCS HPU IPOBEIACHUU
IIPOMEXYTOUYHOH aTTecTaluu.

11.5. Metoauueckue ykazaHus AJsi 00y4yaroUuXcs MO MPOXOXKICHHUIO MPOMEKYTOUHON
aTTECTALIUN.

B Teuenue cemectpa CTyeHTY HEOOX0IUMO caath He MeHee 50% mabopaTopHbIX padoT,
He MeHee 50% npakTu4eckux padoT, BHIIOIHUTH TECTUPOBaHUs B cpere LMS He Huke OLeHKH
"yn0oBiIETBOPUTENBHO". B cilyuae HEBBIIIOJIHEHNUHU BBIILIEU3I0KEHHOT0, CTYJEHT, IPU yCIIELIHOM
NPOXOXKJICHUH MPOMEXYTOYHOH arrecTauMu B Qopme sKk3aMeHa/aud.3ayera, HE MOXKET
MOJIyYUTh aTTECTALlMOHHYIO OLIEHKY BbIIIE "XOpoIio"

Cucrema OLIEHOK IPU MPOBEACHUU TEKYLIETO KOHTPOJIL U MPOMEXKYTOYHON aTTeCTalluu
OCYIIIECTBIISIETCS. B COOTBETCTBHU C PYKOBOJSIIUM JOKyMeHTOM opranuzaiuu PJIO T'VAIL
CMK 3.76 «llonokeHue o TEKyLIEM KOHTPOJIE yCIIEBAEMOCTH M IPOMEXKYTOUHOM aTTECTALlUU
CTYJE€HTOB M aclMpaHTOB, OOydYaromMXcsi IO OOpa3oBaTeIbHBIM IpPOTrpaMMaM BBICHIETO
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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