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AHHOTALINA

JucnuminHa «XuMus» BXOAUT B 00pa30BaTENIbHYIO MPOrpaMMy BBICIIETO 00pa3oBaHUS
— mporpaMMy OakamaBpuaTa IO HAampaBJICHHIO TMOAroToBKH/ croeruansHoctd 25.03.02
«TexHuueckass HSKCITyaTallusi aBUALIMOHHBIX 3JIEKTPOCHUCTEM M MHUJIOTaXKHO-HABUTAI[MOHHBIX
KOMILJIEKCOB» HAmpaBJICHHOCTH «TexHuueckoe OOCIy)KUBAaHHUE ¥ PEMOHT aBUOHUKUY.
Jucnurmmaa peanusyercst kadempoid «NeSy.

JucnumirHa HateneHa Ha OPMUPOBAHUE Y BBITYCKHUKA CIIEAYIOIMX KOMIETEHIIUM |

OIIK-1 «CriocobeH ucnoib30BaTh OCHOBHBIE 3aKOHBI MATEMATUKH, €MHUIIBI U3MEPEHUS,
(GyHIaMEHTaJbHblE NPUHLMIBI U TEOPETUUYECKUE OCHOBBI (PU3UKHU, TEOPETUUYECKON MEXAHUKH,
TUJIPaBJINKH, UMEIOIIME OTHOLICHHE K TEXHUYECKOMY OOCITY)KUBAHHUIO BO3IYIIHBIX CYIOB)

OIIK-6 «CrniocobeH MpUMEHSITh OCHOBHBIE METOJIbI aHAJIN3a COBPEMEHHBIX TCHCHIIHI
Pa3BUTHS MaTEpUAIOB, TEXHOJOTMHM MX IPOM3BOJACTBA M AaBUALlMOHHOM TEXHWKU B CBOEHU
npodeccuoHanbHON AeSTETbHOCTH

ConepxaHue JUCHUIUIMHBI OXBATHIBAET KPYr BOMPOCOB, CBSI3aHHBIX C O3HAKOMJIEHUEM
UCTOPUU XHMHH, a TaKkKe C OCHOBHBIMH HAMPABJICHUSIMH ¥ TEHJCHIIUAMU Pa3BUTHS
COBPEMEHHOW XMMHMH. OTa HayKa H3y4aeT MaTepHallbHbIii MHp, 3aKOHBI €ro pa3BUTHS,
crenuuYecKyro XUMHUYecKyro (opMmy IBHKeHUs MaTepuu. B mporecce u3ydeHUS XUMHHU
BbIpa0aThIBAeTCsl HAy4YHbIM B3NS Ha MUpP. 3HAHUE XMMHUU HEOOXOAMMO IJIsl TJIOJOTBOPHOM
TBOPUYECKOM JesATeNbHOCTH OakajmaBpa JIO0OrO HAmpaBJICHHWS MOATOTOBKU. 3HAHHE XUMHU
MO3BOJISIET CPOPMHUPOBATH COBPEMEHHOE HAydyHOE MPEJCTABICHHE O MAaTEpPHH, BEIIECTBE KaK
OJIHOM M3 BMJIOB JIBIMIKYILEHCS MaTepuU, MEXaHU3ME MPEBpPALICHUNH XUMHYECKUX COEIMHEHU,
CBOMCTBAaX MaTepHallOB O XMMHUYECKHX IpoIleccax B COBpeMeHHOHN TexHuke. [Ipu uzydeHuun
Kypca XUMHH HEOOXOAMMO NPOYHO YCBOUTH OCHOBHBIC 3aKOHBI, OBJIQJICTh TEXHUKOH
XMMUYECKHX pacueToB, BBIPAOOTaThb HAaBBIKK CAMOCTOSITEIBHOTO BBINOJHEHHUS XUMHYECKUX
JKCIIEpUMEHTOB U 0000mmeHus ¢akroB. [loHHMMaHue 3aKOHOB XMMHHU IMOMOXET CTYJICHTY B
pEIIEHUH PKOJIOTMYECKUX MpoOsieM. 3HaHHE Kypca XMMHUM HEOOXOJUMO U JUISl MOCIEAYIOIIETO
YCHEMHOTO U3YYeHUsI CHEeIUaTbHBIX JUCITUTIIIUH.

[lpenogaBanue AUCHMIUIMHBI TPEIyCMAaTPUBAET cCienyonme (OpMbl OpraHU3aIlNu
y4eOHOTO Tpoliecca: JISKINHU, JTabopaTOpHbIE padOThI, CAaMOCTOSITeNIbHAs padoTa 00yJaroIerocs,
KOHCY/JIbTAIINH.

IIporpaMMoOil AUCUUIUIMHBL IPEAYCMOTPEHBI CIEAYIOUME BUIbl KOHTPOJIS: TEKYLLMM
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTanus B popme aAudpepeHIINPOBAHHOTO 3a4eTa.

OOmast TpyI0eMKOCTh OCBOCHHS TUCHUILIMHBI COCTABISIET 3 3a4eTHBIX enauHuIbl, 108
YacoB.

SI3bIK OOyUIEHUS 110 JUCIUTIIINHE «PYCCKU



1. Tlepedens miIaHUPYEMBIX PE3yJIbTATOB OOYUEHUS MO AUCITUTLIMHE

1.1. llenu mnpenogaBaHusl AWCUHUIUIMHBI — YCBOCHHE CTYIECHTAMH TEOPETHYECKUX OCHOB
o0Ie XUMUH, XHMHU BKHEHIIMX JJIEMEHTOB M WX HEOPTaHWUYECKMX COCIUHCHHH,
dbopMUpOBaHHE XHMHUYECKOTO MBIIUIEHUS y CTYJIEHTOB, pa3BUTHE HABBHIKOB
WCIIONBb30BAHUS CBEACHUM O (PU3MKO-XUMHYECKUX CBOMCTBAX PA3IMYHBIX CHUCTEM JUIS
CHHTE3a COOTBETCTBYIOIIMX COCAWHEHHWH, BBIIIOJHEHUE TEPMOJUHAMUYECKAX U
KAHETUYECKUX PAacueToB;, MNPHOOPETEHHE HEKOTOPOTO OIbITa SKCIIEPUMEHTAIBHBIX
WcCceIoOBaHUM s pa3pabOTKM  HOBBIX METOJIOB CHUHTE3a, MPUJIAHUS MaTepHaliaM
3aIaHHOM CTPYKTYPBI U KOMIJIEKCa CBOMCTB. lIpencraBinenne BO3MOKHOCTH CTYACHTaM
Pa3BUTh U NMPOJAEMOHCTPUPOBATH HABBIKK B 00J1aCTH MHHOBAITMOHHBIX TEXHOJIOTHH.

1.2. JlucuuniwHa BXOAWUT B COCTaB 00S3aTENBHOM YacTH 00pa30BaTEIbHOM MTPOTPaMMBbI

BhIcIIero obopazoBanus (nanee — OIT BO).

1.3. TlepeveHb MIAHUPYEMBIX PE3YILTATOB OOYUCHUS MO AUCITUTIINHE, COOTHECEHHBIX C

nJaHupyeMbIMu pesyabTaramMu ocBoenus OIT BO.

B pe3ynbTaTe HU3YUYCHUA OUCHUIIINHDBI O6y‘l£lIOH.[PIfIC5I JOJIKCH O6J'I&I[8.TB CJICOAYIOIIINMU
KOMIICTCHIUAMHU HJIN WX YaCTsIMH. KOMHCTGHI_II/II/I U MHIUKATOPLI UX JOCTHKCHUA ITPUBCICHLI B

Tabmume 1.
Tabnuua 1 — IlepeyeHpr KOMIIETEHIIMI U WHIMKATOPOB UX JOCTHKECHUS
Kareropus (rpymnma) Koz u Koa n HaumMeHOBaHWEe HHAMKATOPA
HAaMCHOBAaHUE
KOMITETCHIIM U JIOCTHIKCHHUS KOMIICTCHIIUH
KOMIICTCHIIUH
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBHBIE 3aKOHEI,
HCII0JIb30BaTh ITOJIOKCHHS U METOJIbI BBICIIICH
OCHOBHBIC 3aKOHBI MaTeMaTUKH, METOJIbI (hopMaTH3alluu
MaTEeMaTHKH, MPUKITATHBIX 33/1a4, BOZHUKAIOIMX B XOJI€
SIUHUIIBI podeCcCHOHATILHOMN JIEATEIPHOCTH
U3MEpPEHMUS, OIIK-1.3.2 3HaTh 3aKOHBI (PU3UKH U XUMHUHU
(byHIaMeHTaJIbHBIC JUTSI OI[EHKH 3HAYEHUM ITapaMeTpoB

MPUHIUIIBI U
OO0menpodeccHOHATBHBIE | TEOPSTHUCCKIE
KOMITETCHITUU OCHOBBI (PM3HKH,
TEOPETUUYECKON
MEXaHUKH,
TUIPaBIUKH,
UMEIOIIE
OTHOILIICHUEC K
TEXHHYECKOMY
00CITy)KUBAHUIO
BO3AYIIHBIX CYI0B

(GU3HYECKUX CUCTEM

OIIK-1.Y.4 ymeTp aHanmu3upoBaTh
XUMHUYECKHE MPOLIECCHI, TPOUCXOIAIIME TTPU
B3alMO/JICIICTBUH BELIECTB, PACCUUTHIBATH
BO3MO>XHOCTHU UX IPOTEKaHUs

OIIK-1.B.1 Bnaaets MeTOIAMU PELICHUS
IIPUKIAIHBIX 33/1a4, BOZHUKAIOLMX B XOJ€E
po(heCCHOHAIBHOM IeSTETBbHOCTH, a TAKKE
pacueTa 3JIEMEHTOB aBUAIlMOHHBIX
KOHCTPYKIIMI Ha IIPOYHOCTb, )KECTKOCTh U
YCTOWYHBOCTh

OIIK-6 Cnocoben
MIPUMEHSTH
OCHOBHBIE METO/IbI
aHajmsa
COBPEMEHHBIX
OOmenpodeccuoHaabHbIE | TCHACHIIUN Pa3BUTHSA
KOMITETCHIIM U MaTepuanos,
TEXHOJIOTHH UX
MPOU3BOJCTBA U
aBUAIlMOHHOMI
TEXHUKHU B CBOEH
npodeccrHOHATBLHOMN

OIIK-6.3.1 3HaTh COBpeMEHHbIE MaTepUaIbl
JUTSL IeTaJIed MalliH W TeHACHIIUH Pa3BUTHUS
TEXHOJIOTUH MPOU3BOACTBA aBUALIMOHHOMN
TEXHUKU U MaTepuaIoB

OIIK-6.Y.1 ymers BBIOMpATH U
palMOHAJIBHO UCIOJIB30BaTh COBPEMEHHBIE
MaTepHuaibl Il IeTale MaliH

OIIK-6.B.1 BiageTs MeToquKaMu BeIOOpa
COBPEMEHHBIX MAaTEPUAJIOB JUIsl AeTalel
MalH




| nestenbHOCTH |

2. Mecto qucuuiuinHb B cTpykrype OI1

Jucnumminaa MokeT 0a3upoBaThCs Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YIAFOIIMMICS
MPU U3Yy9CHUU CIACAYIONMX TUCIHUIIINH:

— «MaremaTukay,

— «Dusukay,

3HaHMS, TOJYYCHHBIC TPH HM3Y4EHWHM Marepuaiga JaHHOW JMCIIUILUIMHBI, UMEIOT Kak
CaMOCTOATEIBHOE 3HAYEHUE, TaK U MOTYT UCIIOJIb30BATHCA MPU U3YUYEHUU APYIrUX TUCHUILIU H:

— «OKOJIOTHSM»,

— «be30nacHOCTh KU3HEACITCILHOCTH Y.

3. OO0beM U TPYIOEMKOCTh U CHUTIITUHBI
Jannasle 06 obmemM oObeMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAEIBbHBIX BUAOB y4eOHOMH
pabOTHI 1O TUCIUIUINHE (M pacTIpesieNieHHe 3TOH TPYJOEMKOCTH 110 CEMECTpaM) IPEACTABIICHBI B
Tabmuie 2.

Tabmuma 2 — O0BEeM U TPYIOEMKOCTh JTUCITUTLIAHBI

TpynoemMKocTh 1O
Bun yue6HOl paboThI Bcero cemecTpam
Nel
1 2 3
Obwasn mpyooemKkocmsp OUCUUNTIUHDL, 3/108 3/108
3E/ ("ac)
U3 nux uacoe npakmuueckoil H0020MO0O8KuU
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHUCJIE:
nexuu (JI), (dac) 34 34
npakrtuueckue/cemunapckue 3ansatus (113),
(uac)
nabopaTtopHbie paboTsl (JIP), (1ac) 17 17
KypcoBoii mpoekT (pabora) (KII, KP), (vac)
9K3aMeH, (4ac)
Camocmoamenvhasn padoma, Bcero (4ac) 57 57
Buo npomesxcymounon ammecmayuu:. 3ayer, Tad
mudd. 3ader, sk3amen (3auver, Judd. 3auq, ’ Hudd. 3au.
i %) 3au.

£33

IIpuMmedanue: KaHAUAATCKUI SK3aMeH

4. CopneprxaHue MUCITUTUIAHBI
4.1. PacnpeneneHue TPyIOEMKOCTH AUCIUIIIUHEI IO pa3feniaM U BUIaM 3aHITHM .
Paznenbl, TeMbI TUCHHUTUIMHBL U UX TPYAOEMKOCTh TPUBEICHBI B TabHIe 3.

Tabnuna 3 — Pa3nensl, TeMbl AUCITUTUIMHBI, UX TPYAO0EMKOCTh

Paznernbl, TeMbI TUCIHTITHHBI Jlexunn 113 (C3) 1P KT CPC
’ (gac) (uac) (gac) (gac) (gac)
Cemectp 1
Paznen 1. BBenenue B xumuio 1 5 10

Tema 1.1. Ilonsatue Beuecrsa u
XUMUYECKON peaki[iy, OCHOBHBIE 1 1 2
oIpeieNIeH U .




Tema 1.2. CTexuoMeTpuyECKUE 3aKOHBI.
OyHAaMeHTaIbHbIE TOHATUS U 3aKOHBI
XUMUH.

Tema 1.3. CiocoObI onpeneneHus
KOJINYECTBA BEUICCTBA, 3aKOH
3KBUBAJICHTOB.

Pa3znen 2. CtpoeHnue BemiecTBa

10

11

Tema 2.1. OCHOBHBIE CBEAECHUSI O
CTPOEHHUH aTOMOB, KBAHTOBBIC YK CJIA

Tema 2.2. Ilepnoanueckuit 3akon 1.1
Menneneena.

Tema 2.3. XuMnuueckasi CBSA3b, BUJBI
XUMHYECKOH CBS3H.

Tema 2.4. MeToJ BaJICHTHEIX CBSI3CH,
KOBAJICHTHAS CBSI3b.

Tema 2.5. Metoa MOJEKYIIpHBIX
opOuTanei.

Tema 2.6. HeBasieHTHBIE THITBI CBSI3EH:
HOHHAs CBSI3b, METAJNINYECKas CBS3b,
BOJIOPOJHAsA CBSI3b, CUJIbI BaH-ep-
Baanrbca.

Pazmen 3. XuUMHYECKHE CUCTEMEIL.
OOmme 3aKOHOMEPHOCTH XUMHYECKUX
MPOLIECCOB.

13

16

Tema 3.1. DHepreTuka XMMHUYECKUX
IIPOLIECCOB, BHYTPEHH ISl SHEPTHS,
SHTAJIBIIHS, SHTPOIUS.

Tema 3.2. Dueprus ['nb0ca,
HaIpPaBJICHHOCTh XUMHYECKUX
MPOIIECCOB, XUMUYECKoe U (ha3oBoe
paBHOBECHE.

Tema 3.3. CKOpPOCTh XMMHUUYECKON
peaxuy ¥ METO/Ibl €€ PETYIUPOBaHUS,
3aKOH JIEHCTBHUA Macc

Tema 3.4. DHeprus akTuBalWH,
ypaBHeHUE AppeHuyca, mpaBuiio Bant-
l'oda, xaramuzaTopsl u
KaTATUTUYECKHE CUCTEMBI.

Tema 3.5. PacTBOpBI, MCHIEPCHBIE
CHCTEMBI, CIIOCOOBI BRIPAKEHUSI COCTaBa
pacTBOpOB,




Tema 3.6. DiiekTpoauTHYECKas
Aaucconuranysa, BOOAHbIC paCTBOPLI
3JIEKTPOJIMTOB, BOJOPOIHBIN 2 3
MOKa3aTesb, PEakiuu 0OMeHa,
TUIPOJIA3 COJIEH.

Tema 3.7. CBolicTBa pa30aBICHHBIX
PacTBOPOB HE3JIEKTPOIUTOB, BOIHBIE

PacTBOPBI SJEKTPOIUTOB, 3aKOH 1 2
pa36aBnenusi OcTBaybaa, 3aKOHBI

Payus.

Paznen 4. OCHOBBI AIEKTPOXUMUYECKUX 4 8 10
MPOIECCOB

Tema 4.1. OkucnuTENHHO- 1 3
BOCCTAHOBUTEJIbHBIE PEAKIIUU.

Tema 4.2. XumMuyeckue UCTOUHUKA

3JIEKTPUYECKOTO TOKA. ['abBaHMYECKHE 1 4 3
3JIEMEHTHI.

Tema 4.3. DyeKTponun3, 3aKOHBI 1 5
Dapanes.

Tema 4.4. Koppo3us u 60pb0a ¢ HEl. 1 4 2
Pa3znen 5. CBoiicTBa NPOMBILIIIEHHO- 6 10

BaXXHBIX 3JICMCHTOB U UX COCI[I/IHCHI/Iﬁ

Tema 5.1. Knaccbl xummdeckux
COEIMHEHH, CBOHCTBA TPOMBIIITIEHHO 3 6
B)KHBIX JJIEMEHTOB M UX COCMHEHUH.

Tema 5.2. XumMnueckast
uneHTuukanus. Metos 3

4
XUMHYECKOTO MCCIICIOBAHUS U aHATTN3a

BEIICCTB U UX MPEBPAIICHHH.

Hroro B cemectpe: 34 17 S7
HUroro: 34 0 17 0 57

IIpakTnueckass NOATOTOBKA — 3aKIKOYAcTCsl B HEMOCPEICTBEHHOM  BBIIIOJIHEHUH
Oo0yJaoIMMHCS ~ ONpPENENeHHBIX  TPYAOBBIX  (YHKIUN,  CBS3aHHBIX C  Oymaymen
pOo(eCCHOHANBHOM JIESTENbHOCTHIO.

4.2. CopnepxaHue pa3ieiioB M TeM JCKIIMOHHBIX 3aHSTHH .
CojeprxaHue pasJielioB U TeM JICKIIMOHHBIX 3aHATHH MPUBEACHO B TabmuIie 4.

Tabnuna 4 — ComepxaHue pa3esioB U TEM JICKIIHOHHOTO ITUKIIa

Homep

Ha3Banue u conepxanue pazenoB U TEM JIEKIMOHHBIX 3aHATUI
pasnena

Pasznen 1 | BBenenue B xumMuro.

Tema 1.1. IlonsiTue BemecTBa u XHMHUYECKON pC€aKin, OCHOBHBIC OIIPCACIICHU .




Howmep

Ha3panune n COJACPIKAaHUEC pa3aCIOB U TEM JICKIHMOHHBIX 3aHATHH

pazznena

Tema 1.2. | Crexuomerpuueckue 3akoHbl. DyHTaMEHTATbHbIE TOHSATUS U 3aKOHBI XUMUH.

Tema 1.3. | CriocoObI onpeiesieHUs KOJIMYEeCTBa BEIIECTBA, 3aKOH 3KBUBAJICHTOB.

Paznen 2 | Ctpoenue BermecTBa

Tema 2.1. | OCHOBHBIE CBEJICHHS O CTPOCHUHU aTOMOB; KBAaHTOBBIE YK CIIA.

Tema 2.2. | Tlepuonnveckuii 3akon JI.MI. MengeneeBa, CBS3b MEPHOANYECKON CHCTEMBI CO
CTPOCHHEM aToMa.

Tema 2.3. | Xumuueckas CBsI3b, BUAbl XUMUYECKOH CBS3U.

Tema 2.4. | MeToy BaJICHTHEIX CBSI3¢H, KOBAJICHTHAS CBS3b.

Tema 2.5. | MeToa MOJNEKYISIPHBIX OpOUTANICH.

Tema 2.6 | HeBaseHTHBIC THIIBI CBSI3€H: MOHHAS CB3b, METAIMYECKAasl CBS3b, BOJOPOIHAS
CBSI3b, CUJIBI BaH-nep-Baanbca.

Paznen 3 | Xumuueckue cucrempl. O01ME 3aKOHOMEPHOCTH XUMUYECKUX MTPOIIECCOB.

Tema 3.1. | DHepreTnka XUMHUYECKMX MPOIECCOB, BHYTPEHHSSI JHEPrHsi, TEIIOBOW 3ddext
XUMUYECKUX peakuui, 1-i, 2-U, 3-i 3aKOHBI TEPMOJUHAMHUKH. DHTPOIU, Kak
(GyHKIHS COCTOSHUS, YHTANBINS. XUMUYECKUH MTOTSHIUAT.

Tema 3.2. | Duepruss Tub0Oca, HaMpPaBICHHOCTh XUMHUYECKHX IPOIECCOB, XUMHYECKOC U
(hazoBOE paBHOBECHE.

Tema 3.3. | CKOpOCTh XMMHMYECKOW pPEaKIUd M METOIBI €€ PEryIMpPOBaHUs, 3aKOH JICHCTBHS
Macc.

Tema 3.4 | DHeprus akTuBaIuu, ypaBHeHHe AppeHuyca, npasuio Bant-T'odda, karamnzaTops
U KaTaIUTHYECKHE CcHUCTeMbl. (OCHOBHOW TMOCTYJaT XUMHUUYECKOWM KHHETHUKH,
KUHETHYECKOE ypaBHEHUE. BimsHue TtemmepaTypbl Ha CKOPOCTbh XHUMHUYECKOU
peakuuu, ypaBHeHHE AppeHuyca. MexaHU3M TPOTEKAHUS KATATUTUYECKUX
peakuuii. XumMudeckoe paBHoBecue npuHuui Jlelllarensbe.

Tema 3.5 | PacTBOpbI, MUCHEPCHBIC CHUCTEMBI, CIIOCOOBI BBIPAKEHHS COCTaBa pPacTBOPOB.
TepMoauHaMuYecKue  XapakTepUCTHKH  Tpolecca oOpa3oBaHUs  PacTBOPOB.
CuibHbIe U clla0ble D3JICKTPOJUTHI, MOHHBIC PAaBHOBECHS B BOJHBIX PacTBOpax,
IPOU3BEACHUE PACTBOPUMOCTH

Tema 3.6 | DiexrponuTrUvecKkas IUCCOLUAIUS, BOTHBIC PACTBOPHI JICKTPOJIIMTOB, BOJIOPOIHBIH
MoKa3aTelb, Peakiuu OOMEeHa, TUIPOIU3 COJICH.

Tema 3.7 | CpoiicTBa pa30aBIeHHBIX PACTBOPOB HEIJIEKTPOIUTOB, KoIUraTHBHBIC CBOWCTBA
pacTBOpPOB, 3aKOHBI Payns.

Paznen 4. | OCHOBBI ANEKTPOXUMUYECKHX MPOI[ECCOB.

Tema 4.1. | OKuUCIUTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

Tema 4.2. | XuMudeckne WMCTOYHMKHA DJICKTPUYECKOrO TOKA. [ albBaHUYECKHE DJIEMCHTBI,
CTaHJAPTHBIE DJIEKTPOJHBIC ITOTEHUMANbl. JIBOWHOM DJIEKTPUYECKUM  CIIOM.
VpaBueune HepHcrta. PaBHOBecHBIM. DnekTpoaHbiii moTeHuuan. CTaHAapTHBIN
BOJIOPOJIHBIHN 3JIEKTPOI.

Tema 4.3. | Duekrponus, 3akoHbl Papanes.

Tema 4.4 | Koppo3us. MeTos! 3al1MThl OT KOPPO3UH.

Paznen 5. | CBolicTBa NpOMBIITICHHO- BaXXHBIX 3JIEMEHTOB U UX COCTUHEHUMN

Tema 5.1. | Kimacchl XAMHUYECKHX COSAMHEHH, CBOMCTBA ITPOMBIIIIIEHHO BAXKHBIX 3JICMEHTOB M




Howmep N
HazBanue u conep:xanue pa3aesoB U TEM JEKIHOHHBIX 3aHATUN

pazznena
ux coenuHeHuid Komnosurmonusle marepuansl. Kepmersl, ¢ymiepeH, kapOuH.
Coeaunenus tuna kpayH-3¢gupoB. CynpaMoieKyaspHble TOPPUPUHOBBIE CHCTEMBbI
Y KOMILJIEKCHI KaIMKCAapeHOB. MOJEKYIISIpHBIE U CYNIPAMOJIEKYJIIPHbIE MalMHBbI.

Tema 5.2. | Xumuueckass uaeHTHPHUKAIUA. MeETOIBl XMMHUYECKOTO HCCICIOBAHUS M aHaIn3a
BEIIECTB U UX NpeBpalicHuil. KauecTBEHHBIN U KOJIMYECTBEHHBIN aHAIU3

4.3. Tlpakrudeckue (CeMUHAPCKHUE) 3aHSTUS

Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh MPUBEJCHBI B Ta0nuIe S.

Tabnuua 5 — [pakTuyeckue 3aHATUS U UX TPYLOEMKOCTb

N3 aux Ne
No | Tewmsl npaktuueckux | DopMbl IpakTUYECKUX | TpydoeMKOCTh, |MpPaKTUYECKOH | pasaena
/11 3aHATHI 3aHATHH (gac) IMOATOTOBKU, | TMCITHII
(gac) JIUHBI
VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO
|
Bceero
4.4, JlabopaTopHBbIE 3aHATHS
Tembl 1a60PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTh NPUBEICHBI B Tabnuie 6.
Tabnuua 6 — JlabopaTopHble 3aHATHS U UX TPYAOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTopHBIX paboT TpyAtO@MKOCTE, | MPAKTHHECKOH | pasiena
/11 (gac) MMOATOTOBKU, | JUCIIHII
(gac) JIUHBI
Cemectp 1
1 | CrexuomeTpuyecKkue 3aKOHBI. 2 1 1
DyHIaMEHTATBHBIC TTOHSATHS W 3aKOHBI
xuMuu. CriocoObl OIpeIeIeH s KOJIMYecTBa
BEIIECTBA
2 | DxBUBaJIEHT. 3aKOH SKBUBAJICHTA 3 2 1
3 | TermoBoit 3hekT (FHTANBINS) XUMUIECKOI 4 2 3
peakiuu
4 | XuMUYECKHE PEaKI[UH, BHI3bIBAIOIINEC 4 2 4
ANEKTPUYECKUN TOK. DIIEKTPOIHbIE
TTOTSHITUAJIBI M DJICKTPOABHIKYIIME CHIIBI
5 | Kopposus meranios 4 2 4
Bcero 17 9

4.5. KypcoBoe npoeKkTrpoBaHue/ BHIOIHEHUE KypCOBOH PabOTHI

VY4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa o0ydJaronmxcs

Bu el caMoCTOSTEIbHOM pa6OTI:>I " €€ TPYAOCMKOCTb IIPUBCIACHLI B Ta6n1/1ue 7.




Tabnuna 7 — Bugbl caMoCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bceero, | Cemectp 1,
Bun camoctosTensHO# paboThl
qac qac
1 2 3
N3yuenue TeopeTnyeckoro Marepuaa
47 47
mucuutauHb (TO)
Kypcosoe npoexruposanue (KI1, KP)
Pacuetno-rpaduueckue 3amanus (PI'3)
Beimonnenune pedepata (P)
[ToaroroBka K TEKylEeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
Homammee 3ananue (/13)
KoHnTposibHbIe paboThl 3a0uHKKOB (KP3)
[ToaroroBka K MpoOMeXyTOYHOU
arrectaruu (I1A)
Bcero: 57 57

5. TepedyeHb y1eOHO-METOIUIECKOTO OOCCIICUEHUS
JUTSI CAMOCTOSITENTEHON PabOThI 00YJaIOIMXCS MO TUCIUIIINHE (MOIYITIO)
Y4eOHO-MeToANYeCKue MaTepuanbl A CaMOCTOSTENbHOM paboThl OOY4arONMXCS YKa3aHbI B
ma. 7-11.

6. IlepeueHb eYaTHBIX U IEKTPOHHBIX YIEOHBIX HU3TaHUI
[lepeueHp MEYAaTHBIX U AJIEKTPOHHBIX YUeOHBIX M3/IaHUH MPUBEIEH B Tabnuiie 8.
Tabmuma 8— Ilepedens mevyaTHBIX U AJEKTPOHHBIX YI€OHBIX U3AaHUN

KomuectBo
SKEMILTPOB B
Mudp/ URL aapec bubnmorpaduueckasi cChlka onomorere (Kpome
WICKTPOHHBIX

SK3EMILISIPOB)

Xumusi. OCHOBHBIE
CTEXMOMETPHYCCKAE 3aKOHBI,
CTPOEHHE BEIECTBA,
TEpPMOJIMHAMIKA, KHHETHKA,
pacTBOPEI, AIEKTPOXUMHUSL: YIdeOHOE
nocodbue/ T. E. Kpsinosa, T. W.
®omuuena; C.-Ilerep0. roc. yH-T
A3POKOCM. MPUOOPOCTPOCHUSL. -
Cankr-IlerepOypr: Uzn-so I'VAIL
2020. - 148 ¢

54K85

T. 1. ®omuuera, OCHOBHLIE
3AKOHBI XUMUU. VYuebHO-
METOANYECKOE [T0CO0Hue I
CTY/IEHTOB BCEX CIIEIIHAIBHOCTEH 1
Bcex Hanpasienuil. CI16.: TYAIL,
2021. 28 c.

54P76

T.N. ®omuuera, XM
CTpoeHue aToma U XuMUYecKas
CBSI3b

VueOHO0-MEeTOIUUECKOE IT0CO0He

54P76




JUISL CTYZICHTOB BCEX
CIIEIINAJILHOCTEN U BCEX
Hanpasienuid. CI16.: TYAII, 2022.
34 c.

54E78

Epoxun IO.M. Xumug mis
npodeccHii U CreUalIbHOCTEN
TEXHUYECKOIO M €CTECTBEHHO-
HAay4HOTO MpodHIICH: YUeOHUK [1s
CIIO]/ 1O. M. Epoxun, U. b.
Kosaiesa. - 7-¢ u3n., crep. -
Mocksa : Akagemus, 2020. - 496 c.
: L. - (IIpodeccnonanpHOE
oOpa3oBaHue.
OO01meoOpa3oBaTeIbHEIE
NUCLHUIINHEI). - Bubmuorp.: c. 492.
HNmeet rpud PT'AY "denepanbHbli
WHCTUTYT Pa3BUTHUS 00pa30BaHUS

14

https//urait.ru/bcode/512502

I'muuxka, H. JI. O0Omas xumus B 2 T.
Tom 1 : yueOHUK [1st BY30B /

H. JI. 'nuBKa ; mox penakuuen

B. A. IlonkoBa, A. B. babkoBa. —
20-e u3., mepepad. u 01, —
Mocksa : U3parensctBo HOpaiir,
2023. — 353 ¢. — (Bericiee
oOpazosanue). — ISBN 978-5-
9916-9353-0. — Tekcr :

AJIEKTPOHHBIN

https://e.lanbook.com/book/104946

OOmas xumus. Teopus u 3ama4u :
yuebHoe nocobue / H. B. KoposuH,
H. B. Kynewos, O. H. I'onuapyk [u
ap.] ; mox penakuueid H. B.
Koposuna, H. B. Kynemosa. — 3-¢
n3., crep. — Cankr-IlerepOypr :
Jlanp, 2018. — 492 ¢. — ISBN
978-5-8114-1736-0. — Texkcr :
3JIEKTPOHHBII

https//urait.ru/bcode/444652

IIpakTHUKyM 110 OOIIEH XUMUH .
yaeOHOe mocobue It
aKaJieMU4YecKoro Oakamaspuara /
H. JI. I'munka, B. A. Ilonkos,

A. B. Ba6kos, O. B. HectepoBa. —
Mocxksa : MI3gatenscTtBo FOpaiiT,
2019. — 248 c. — (bakanasp.
AKkaneMHU4ecKuil Kypc). —

ISBN 978-5-9916-4058-9. — Tekct

: DIIEKTPOHHBIN

https//urait.ru/bcode/512755

Huxonsckuii, A. b. O6mas u
Heopranuueckas Xxumus B 2 T. Tom
2 : yueOHHK 1151 BY30B /

A. b. Huxonbckuii,

A. B. CyBopos.

6-e u3n., ucnp. u




nor. — Mocksa : M3naTenscTBO
Opaiit, 2023. — 378 ¢. —
(Brbiciiee obopazoBanue). —

ISBN 978-5-534-09096-3. — Texkct

: DJIEKTPOHHBIN

I'ensdman, M. U. Xumus : yaeOHUK
/M. WU. T'envpman, B. IT1
IOctparoB. — 4-¢ uzn. — CaHKT-
https://e.lanbook.com/book/210221 ITeTepOypr : Jlansp, 2022. — 480 c.
— ISBN 978-5-8114-0200-7. —
Tekcr : 31eKTpOoHHBIM // JIaHb :
3JIEKTPOHHO-O0MOIMOTeYHAs
cucrema.

7. TlepeyeHb IIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
nH(QOPMaIHOHHO-TEJIEKOMMYHHUKAITHOHHOMN ceTh «HTEepHET»
[TepeuecHn AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB HH(OPMAITHOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTn «MHTepHeT», HEOOXOAMMBIX JUISI OCBOCHHUS JUCIMILIAHBI
npuBeJieH B Tabmuie 9.

Tabmuuma 9 — IlepedyeHb AJIEKTPOHHBIX OOpPA30BATENBHBIX PECypcoB HHGOPMALIMOHHO-
TEJICKOMMYHUKAIIMOHHOM ceTH «/HTepHEeT»
URL anpec HanmenoBanue
http//Aww. xumuk. ru/ CaiiT 0 XumMuu

http//Awww.hemi.nsu.ru | OCHOBBI XMKH: 00Pa30BATEIIbHBIN CAUT /IS CTYJCHTOB

8. Ilepedens MHGOPMAITMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mporpaMMHOTO O0OECHEYEeHHSs, HUCIOJB3YeMOro TMPU OCYIIECTBICHUH
00pa3oBaTENBHOTO MPOIIecca MO AUCIUTIIIHHE.
[lepeueHb MCIONB3YEeMOTO TIPOTPAMMHOTO OOecrieueHus mpeacrasiieH B Tadmuie 10.

Tabmuma 10— Ilepedenb mporpaMMHOTO OOeCTICUeHUS

Ne i/t HaunmenoBanue

1 MS Office u MS Windows

8.2. Ilepeuenp UH(POPMAIIMOHHO- CITPABOYHBIX CHCTEM,UCITOIIb3YEMBbIX npu
OCYIIIECTBJIICHHU 00pa30BaTEIBHOIO MPOIlEcca MO JUCIUTIINHE

[lepeyeHb HCHONB3yeMBIX HHGOPMAITMOHHO-CIIPABOYHBIX CHCTEM IIPEJACTaBICH B
Tabmune 11.

Tabnua 11— Ilepeyens nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npengycmotpeno

9. MarepuanbHO-TeXHUYECKast O6a3a
CoctaB  MaTepuaNbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOH  UIS  OCYIIECTBICHHS
00pa3oBaTenBLHOTO Mpollecca Mo JUCIUILINHE, MPEJCTaBIICH B Tabnuiel 2.

Tabmuna 12 — CoctaB MaTepuanbHO-TEXHUUECKON 0a3bl



https://e.lanbook.com/book/210221
http://www.xumuk.ru/
http://www.hemi.nsu.ru/

No HanmenoBanue coctaBHOM 4acTu Howmep aynutopun
n/m MaTepuaIbHO-TEXHHYECKOU 0a3bl (mpu HEOOXOAUMOCTH )

1 | MynbsrumenuiiHas JIEKUUOHHAs ayIUTOPHS ya. 'actenno, n. 15,
ayautopust Ne32-02

2 | YueOHas aymutopus s JabopaTopHbIX 3aHaTtuii. OcHamienue: | yiu. [actemno, 1. 15,
JlaGopatopHble NPUOOPHI: JIEKTPOHHBIE BeChl, mpubop g | ayautopus Ne33-04
OTIpE/ICIICHUsI MOJIIPHON MAacChl SKBHBAJICHTA MeTaJlIa, Tpubop
s onpenenenuss  OJIC  ranbBaHMUYECKOTO — 3JIEMEHTAa,
Kajmopumerp,  jaGoparopubie  PH-merpbl,  nentpudyra,
pedpakromeTp, cnekrpodoromeTp, yCTaHOBKa TUTSt
TUTPOBAHU S, MUJUTUBOJILTMET.

10. OueHoOYHBIEC CPEICTBA IS TPOBEICHUSI TPOMEKYTOYHOMW aTTeCTaIlluu
10.1. CoctaB OILIEHOYHBIX CpPEACTBIUIA TPOBEICHUS TPOMEXKYTOUHOW aTTecTaluu
o0yJaroImxcs MO JUCIUILTMHE MpUBEACH B Tabmwmie 13.
Tabmuma 13 — CocTaB OIIEHOYHBIX CPEACTB YISl IPOBEICHHS TPOMEKYTOUHOM aTTeCTAIlNU

By npomekyro4Hoi aTTecTanuu IlepedeHb OIIEHOYHBIX CPEACTB

HuddeperniupoBanHbIi 3a4€T CHrcoK BOIIPOCOB;
TecTsl.

10.2. B kauecTBe KpUTEpUEB OICHKH YpPOBHSA CHOPMUPOBAHHOCTH (OCBOCHUS)
KOMITIETEHIINH OO0ydaronmMucs MpUMEHsieTcs 5-0ajuibHas IKajda OIEHKH CPOPpMHUPOBAHHOCTU
KOMITETEHIIMH, KOTOpasi mpuBeaeHa B Tabnuie 14. B TedeHune cemectpa MOXKET MCIOJIb30BATHCS
100-6annpHass  mKaJla ~ MOJYJIBHO-PEUTHHTOBOW  CHUCTEMbl  YHHUBEPCHTETa,  IMpaBUJIA
MCIIOJIb30BAHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIMM JIOKATbHBIM HOPMATUBHBIM AKTOM
I'VAIL
Tabmuna 14 —Kputepuu orieHkr ypoBHS CPOPMHUPOBAHHOCTH KOMITETEHITHI

OI11eHKA KOMIIETEHIINHN

5-GaUTbHAs KA Xapaxreprctiia C(OPMUPOBAHHBIX KOMITCTCHIIHIT

— OOyJaronMMncss TIIYOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTtepuai,

— YBEPEHHO, JIOTUYHO, MMOCIEA0BATENBHO U TPAMOTHO €T0 M3J1araeT;

— OMUpAsCh HAa 3HAHUS OCHOBHOM M JIONMOJHUTEIBHON JIHMTEPATYpHI,
TECHO MPHUBS3BIBAECT YCBOCHHBIC HAYYHBIE IMOJIOKCHUS C TTPAKTHYECKON
JIeSITEIIBHOCTBIO HAIPaBJICHUS,

— yMeno 00OCHOBBIBAECT M ApTYMEHTUPYET BBIJIBUTAEMbBIC UM HJICH;

— enaeT BBIBOALI U 00OOIIEHUS;

— cBOOOJTHO BJIAJICET CUCTEMON CIECITHMAIM3UPOBAHHBIX ITOHSATHH.

COTIIMYHO»
<GAYTCHO»

— o0y4aronmiicsi TBEPAO YCBOUI MPOTPAMMHBINA MaTepua, rpaMOTHO H
M0 CYIIECTBY H3JIaraeT €ro, ONHUpasch Ha 3HAHUS OCHOBHOM
TUTEPATYPHL;

— HE JIONYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKON JEATCIHHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAyJHBIC TOJIOKCHHUS;

— JIeJIaeT BBIBOJBI M 00OOILEHHS;

— BIIQJICET CHCTEMOU CeIMaTIi3uPOBAHHBIX MOHITUM.

«XOPOILLIO»
<GAYTEHO»




Or1reHKa KOMIIETEHIIN o
T — XapakreprcTika COPMUPOBAHHBIX KOMITETEHITHIA
— 00y4JarolMNCcsl YCBOUJ TOJIBKO OCHOBHOM MPOIrPaMMHBIM MaTepual,
M0 CYIIECTBY HM3JIaraeT €ro, ONMHpasich Ha 3HAHUS TOJBKO OCHOBHOMU
JTUTEPATYPHI;
IOBETBOpHTETEAY | JIOTTYCKaeT HEeCYIECTBEHHbIE OMOKH U HETOUHOCTH; ]
GATICHOY — UCHBITHIBACT 3aTPyAHEHHUS B MPAKTUYECKOM IMPUMEHEHHUH 3HAHUU
HaIpaBJICHUS;
— c1abo apryMEHTUPYET HaydHBIE MOJOKEHUS;
— 3aTpyaHseTcs B GOPMYITHPOBAHUH BHIBOJOB U 000OICHMUIA;
— YaCTUYHO BJIAJIEET CUCTEMON CIIELUAIN3UPOBAHH bIX ITOHSATUH.
— OOyJaronmmicss HE YCBOWJ 3HAUUTEIBHOM YacTH IPOTPaMMHOTO
MaTepuaia,
By —— JOMYCKAaeT  CYIIECTBEHHbIE  OMMOKA W HETOYHOCTH  IpHU
e 3ATICHOR paccMOTpeHHUH MPoOsieM B KOHKPETHOM HalpaBlICHUH; 5
— UCHBITHIBACT TPYIHOCTH B MIPAKTUUYECKOM NMPUMEHEHUH 3HAHUI;
— HE MOXET apryMEHTHPOBATh HayYHBIE TTOJIOKEHHUS,
— He (opMynupyeT BBHIBOJOB U 00OOIIEHUHA.
10.3. TumoBbIe KOHTPOJIBHBIC 33/ TAHUS WJTM WHBIC MaTepUAITHI.
Bomnpocs! (3a1aun) 1 9K3aMeHa MpeacTaBieHbl B Tadnuie 15.
Tabmuma 15 — Borpock! (3amaun) mist SK3aMeHa
Kon
Ne i/m [lepeuenp BompocoB (3a1a4) IS SK3aMEeHa
WHJIMKaTopa
Y4eOHBIM MJIAHOM HE TPEIYCMOTPEHO
Bormpocs! (3aaun) s 3adera / audu. 3auera mpezacraBieHbl B Tadnuie 16.
Tabmuma 16 — Boripock! (3amaun) uist 3adera / quddd. 3adera
Ne i/ [lepedyens BompocoB (3a1a4) asus 3aueta / nud. 3adera Kon
WHJIMKaTOpa

1. PaccuuTaiite, kakoif 00beM IPU HOPMAIBbHBIX YCIOBUSIX 3aHUMAIOT OIIK-1.3.1
10 Mostb aMMuaka: .... 1. (BmucaThb 224)

2. Onpenenure TEOPETUUECKUIN BBIXO OKCHJIa MarHUs MPH CKUTAHUU OIIK-1.Y 4
48 T MarHus: cocTaBiser ... I. (Bnucathb 80)

3. Oxapakrepu3yiTe THI KPUCTAUIMYECKON PEIIeTKA MOBApEHHOU OIIK-1.3.2
conu: (NaCl) umeer ... KpUCTANIMYECKYIO PeIIETKY. (MOHHYIO)

4. ChopmynupyiiTe, KaK Ha3bIBA€TCsI CHOCOOHOCTH OJTHOTO U TOTO e OIIK-6.B.1
BEILIECTBA CYIIECTBOBATh B BHJI€ KPUCTAIIOB C PA3IMYHBIMU TUIIAMH
KPUCTAJIMYECKON PEIeTKH: Ha3bIBACTCH ... . (momumopdusm)

S. CdopmynupyiiTe, 4TO TaKO€ U30TOIBI AIEMEHTA: OHU Pa3INdaroTCs OIIK-1.3.2
YHUCJIOM ... . (HEUTPOHOB)

6. [epeuncnute cocraB sapa docdopa: coaepKuUT nporoHoBu ... | OIIK-1.3.1
HEUTPOHOB.

(BnmucaTb ymciaa 15 npoToHOB U 16 HEHTPOHOB)

7. [lepeuncnure, kKakue KBAaHTOBBIC YK CIIA TTOJTHOCTHIO XapaKTEPU3YIOT OIIK-1.3.2
9JIEKTPOHHYIO OpOUTaNb ..., ... H ... . (BOMCATH n, £, m)

8. Oxapakrepu30BaTh BaJCHTHBIC 3JIEKTPOHBI aTOMa KaJbI[Us OIIK-1.3.2
3HAaYCHHSIMU KBAHTOBBIX YMCeN N = ... U £= ... (BIIKCATb YUCIa 4 U
0).

9. Cdopmynupyiite Ilepuognueckuii 3akon J[.11. Menneneena. OIIK-1.3.2
OTBeT: CBOMCTBA XUMHUUECKIX AJIEMEHTOB, a TakKe (POpMbI U
CBOMCTBA COEMHEHUM 2JIIEMEHTOB HAXOIATCA B MEPUOAUYECKON




3aBHUCHUMOCTHU OT 3apsAd0B AAEP aTOMOB

10.

CdopmynupyiiTe, Kak Ha3bIBA€TCSI MUHUMAJbHAs YHEPIU,
HeoOxouMasi JUIsl OTPhIBA AJIEKTPOHA OT HEUTPAIBHOIO aroma 37O ...
. (3HEpTUs NOHU3AITUH )

OIIK-1.Y.4

11.

OI_[eHI/ITe HU3MCHCHUEC SHCPIMU HOHU3ALIUN ATOMOB: YEM B OOJIbIIeH
CTCIICHU IPOSABJIAOTCA METATITIUYCCKUC CBOﬁCTBa, .
OTBeT: TeM MEHBIIIC BEIUYHHA 9HCPIMH NOHU3alUU

OIIK-6.B.1

12.

OHCHI/ITC HU3MCHCHHUEC SOHCPIUU CPOACTBA K DJICKTPOHY aTOMOB: YEM B
OOJIBIIICH CTETIEHU MPOSBIISIFOTCS HEMETAITMYECKIE CBOMCTBA, ...
OTBeT: TeM 0oJIbllle BEIMYMHA YHEPIUH CPOJICTBA K DJIEKTPOHY

OIIK-1.V.4

13.

Oxapakrepu3yiTe XapakTep XMMHUUYECKON CBS3U B MOJICKYJIE
cenenoBogopoaa HyoSe: umeercs ... . (monsipHasi KOBaJeHTHAs)

OIIK-1.3.2

14.

Oxapakrepu3syite u3MeHeHnue suTponuu B peakunu 2Hj (1) + Oz (1)
= 2H0 (T): MOXHO OXHUJATh ... (YMEHBIICHHUS YHTPOITUH )

OIIK-1.3.2

15.

Oxapakrepu3syiiTe, Kakas peakLHs Ha3bIBAETCS IK30TEPMUUECKOM
NPOTEKaHUE KOTOPOIl COMPOBOXKIAETCS ... IHEPTHH, (BBIICICHUEM)

OIIK-1.Y.4

16.

Oxapakrepu3yiiTe, kKaKk Ha3bIBA€TCs PEAKIUs, IPOTEKAHUE KOTOPOH
COINIPOBO’K/JIAETCSI MOITIOUICHUEM DHEPIUH: ... . (3HJOTEPMHUUECKOMN )

OIIK-1.Y.4

17.

OrueHuTe BIMSHUE TEMIIEPATYphl HA CKOPOCTh XUMUYECKON PEaKIIUH.
Ha ckonbko TIpagycoB HYXHO TIOBBICHUTH TEMIEpPATypy Ui
VBEIIMYEHUSI CKOPOCTH peakuuu B 27 pa3 (TeMiepaTypHBIi
ko3¢puriueHT pasex 3)?

OTBET: noBbIaeTcs Ha 30 rpaaycos.

OIIK-1.V .4

18.

OrneHuTe BIMSHUE TEMIIEPATYphl HAa CKOPOCTh XMMUYECKOW PEAKIUU.
Bo ckonbKko pa3 yBelMUYMBaETCS CKOPOCTh PEAKIUU (TeMIlepaTypHbIi
KOo3(ULIMEHT paBeH 3) Mpu MOBBIIIEHNHN TemnepaTypsl ot 300°C 1o
340°C?

OTBeT: yBEIMUNBAETCS B 3% =381 pas

OIIK-1.V .4

19.

OueHuTe BIMSHUE TEMIEPATYPbl HA CKOPOCTh XMMUUYECKON PEAKLIUH.
Ecii  CKOpOCTh peakiuuy IpH MOBBIIEHWH TemiepaTypsl Ha 40°
yBeNU4MIach B 256 pa3, To TeMnepaTrypHblii KOIPPUIIUEHT peaKiuu
paBeH ... . (BOUCATb YUCJIO 4)

OIIK-1.V .4

20.

Oxapakrepu3yiTe COCTOSIHUE
IOMOIA CKOPOCTEN PEAKUUM.
OtBer: B cOCTOSSHMM XMMHYECKOTO PaBHOBECHS CKOPOCTH MPSIMOM
peaKiny paBHA CKOPOCTH OOPAaTHOMN peaKiuu.

XUMHUYCCKOTO PpaBHOBECHUA  IIPU

OIIK-1.B.1

21.

Oxapakrepu3yiiTe CMEIIEHHE XUMUYECKOTO PaBHOBECHS IIPU
MOHWKEHUU TeMIiepaTypsl o npuHuuny Jle-1llarense.

Otser: IIpu noHMKEHNHU TEMIIEpATYpbl XMMUYECKOE PaBHOBECHE
CMEILAeTCs] B CTOPOHY PEAKIUH, COIPOBOKIAIOIIECHCS BbIACTICHUEM
TerJia.

OIIK-1.B.1

22.

Oxapaxrepu3yiiTe 3aBUCUMOCTb TEMIIEPATYPhl 3aMep3aHusl OT
YBEIMYEHU S KOHLIEHTPALUH PacTBOPA OTHOCUTENBHO YHCTOTO
pacTBOPUTEIISL.

Otger: C yBenM4eHHEM KOHIIEHTPALlMU PaCTBOPEHHOTI'O BELIECTBA
TeMIlepaTypa 3aMep3aHus PacTBOPa OTHOCUTENIBHO YHCTOIO
pacTBOPUTEISI TOHUIKAETCSL.

OIIK-1.3.2

23.

Oxapakrepu3yiTe 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT
YBEIUYCHU S KOHLIEHTPALUH PaCTBOPA OTHOCUTEIHLHO YHCTOTO
pacTBOpUTES.

Otger: C yBenM4YeHHEM KOHIIEHTPAIIMU PACTBOPEHHOTO BEIIECCTBA
TeMIeparypa KUMEHUs pacTBOpa OTHOCUTENIEHO YHCTOTO

OIIK-1.3.2




PACTBOPUTEIIA ITOBBIIIACTCA.

24,

CdopmynupyiiTe, Kak Ha3bIBA€TCS OJHOCTOPOHHSS U (dy3us
MOJIEKYJI PacCTBOPHUTENS Yepe3 MOIYIPOHUIIAeMyI0 MEMOpaHy B
KOJJIOMAHBIH pacTBOp: Ha3bIBaeTCA ... (OCMOCOM)

OIIK-6.B.1

25.

VYKaxuTe, IpU COCTaBICHUU MOHHO-MOJIEKYISIPHOTO YpaBHEHHUSI Kak
cnenyet 3anucath (opmyny NH4OH: cienyer 3amucats B ... gopme.
(MOJIEKyISIpHOIN)

OIIK-6.B.1

26.

Oxapaxkrepusyiite 0.0001 M pacTtBopa XJIOPOBOAOPOIHON KHUCIIOTHI
3HaUE€HHEM BOJIOpoaHOTO ToKaszarens: (pH) pasen . (BmucaTb
yucio 4)

OIIK-1.3.2

27.

Oxapakrepu3yiTe OKUCIUTEIBHYIO CIIOCOOHOCTH COSAMHCHUM:
coequHeHne SO3 MOKET ObITh TOJBKO ... 33 CUET aTOMOB S.
(oxkucnuTenem)

OIIK-1.3.2

28.

OxapaxkTepu3yiTe BHUJIbl SHEPTUH, TTOJIBEPKEHHBIE ITPOIECCY
B3aMMHOTO TIPEBpaILieHUsI TPU paboTe TaTbBaHUUYECKOTO JJIEMEHTA B
CTaHJAPTHBIX YCIIOBHX.

Otger: [Ipu paboTe rajJpBaHUUYECKOTO AJIEMEHTA B CTAaHJAPTHBIX
YCIOBUSX IPOUCXOIAT IIPOLIECCHI IIPEBPALIECHUS XUMUYECKOU
SHEPTUU PEarcHTOB B AJIEKTPUUECKYIO.

OIIK-6.Y.1

29.

Oxapakrepu3yiiTe (Gakropsl, BIUSIONME HA BEIUUUHY 3JIEKTPOJHOTO
NOTEHIIMala MeTalla, ONMCaHHble B ypaBHeHUN HepHcera.

OTBeT: npupoaa MeTajuia, TeMIepaTypa, KOHIEHTpalus HOHa
MeTajlla B pacTBODE.

OIIK-1.¥.1

30.

Oxapakrepu3yiTe MpoLECcCHt, IPOTEKAIONMeN Mpu
3JIEKTPOXUMUUECKON KOPPO3UH B CUCTEME "MarHui - o0oBo" B
KUCJIOW CpeJie Ha KaToJIe.

Ortger: [Ipu 27€KTPOXUMHYECKON KOPPO3UHU B CUCTEME "MarHui -
0JI0BO" B KUCJIOH cpejie Ha Katoe obpasyercst Ho.

OIIK-6.B.1

31

KoHpurypanuus kakoi 13 IpeuI0KeHHbIX YaCTUL COOTBETCTBYET
3JIEKTPOHHON KOH(UTYpallUU aToMa aproHa: OpoMU-UOH, HOH
KaJusi, MOH cepeOpa? (BIucaTh HOH KaJIHst)

OIIK-1.3.1

32

Kaxkoii u3 yka3aHHBIX XMMHUYECKUX SJIEMEHTOB 001aaeT Hauboee
BBIPAKEHHBIMU METANINYECKMMU CBOMCTBAMU : JIMTUH, AITFOMUHU,
KaJIMi, HaTpui? (B CaTh KaIuil)

OIIK-6.Y.1

33

XapakTepHble 4epThl HEMETANIOB — OKUCIUTEIbHBIE CBOMCTBA.
Kakoe 13 yka3aHHBIX BEIECTB 00J1a/1a€T CAMbIMU CHJIBHBIMU
OKHCJTUTEIbHBIMH CBOMCTBAMHU: HO/I, XJIOP, cepa, CeleH? (BIUCaTh
x10p)

OIIK-1.3.1

34

Kaxkoe u3 BCIICCTB SABJISICTCA OOHUM M3 OCHOBHBIX OKHUCIIUTENEN npu
KOPPO3HH: HUTPAT HATPHSL, YITICKUCIBIN Ta3, OKCH MarHHUS,
KUCTIOPOJ. (BIHUCATh KUCIOPO.T)

OIIK-6.Y.1

35

Kakas u3 npeayioxeHHbIX KUCIIOT SIBJISIETCS HEPACTBOPUMOM B BOJIE:
cepHas, pocopHas, cossHas, KpeMHeBasi, ykcycHas? (BIHCATh
KpPEMHEBast)

OIIK-1.V.4

[lepeuenpr TeM i1 KypcCOBOTO MPOCKTHPOBAHMUS/BBIMOIHEHUS KypCOBOH pabOTHhI
Ipe/cTaBIeHbI B TaOmmIe 17.
Tabmuna 17 — [lepeueHb TeM J1s1 KypCOBOTO MPOSKTUPOBAHUS/BBITTOITHEHUS KYypCOBOI PabOTHI

Ne i/t

KypCOBOM pabOThI

[TpuMmepHbIil mepedeHb TeM sl KypcOBOTO MPOEKTHPOBAHUS/BBITIOTHEHHS

Y4eOHbIM MJIAHOM He ITPETYCMOTPEHO




Bompocel i mpoBeneHUS MPOMEKYTOYHOM aTTecTallid B BHUAC TECTHPOBAHUS
npeacTaBiaeHsl B Tabnuie 18.

Tabmuna 18 — [MpumepHbIi IepedeHb BOMPOCOB JIJIsI TECTOB

Ne [IpuMepHBIN TepedeHb BOIPOCOB ISl TECTOB Kon
/1 WHAUKaTOpa

1. | Oxapakrepu3yiTe MOJHYIO SHEPTUIO 3JIEKTPOHA C TOMOILIBIO OIIK-1.3.2
KBAHTOBBIX YHCEI: ...
1) L um

2) nu myg

3) M 1 Mg

4) nu {

2. | OxapakrepusyiTe aToOM, UMEIONMI JJICKTPOHHYIO (HOPMYITY OIIK-1.V¥.1
15°2522p°3s%3p®3d'%s24p°4d®5s?, o kommuecTBY BaneHTHBIX
JIIEKTPOHOB: ...

1) 3

2) 2

3) 9

4) 5

3. | OueHuTe AMEKTPOOTPULIATETLHOCTD AIEMEHTOB. YKaKUTE Haubosee OIIK-1.V.1
AJIEKTPOOTPHUIIATEIIBHBIN JJIEMEHT CPEN MPEACTABICHHBIX:
1) xmop

2) ¢rop

3) cepa

4) Kanwmii

4. | Paconoxxute aneMeHThI [IA moarpynmnel B HOpsAKE YCHICHUS OIIK-6.3.1
METATMIECKUX CBOWCTB. (Oeprmmuii Be, marauit Mg, kamenuii Ca,
crpoHIuii Sr, 6apuii Ba, paauit Ra). AprymMeHTUpYHTE OTBET
Orteer: Be, Mg, Ca, Sr, Ba, Ra. Meramuinyeckue cBoiicTBa
YCUJIMBAIOTCSI T10 TPYIITIE MEPUOTNUECKON CHCTEMBI CBEPXY BHU3.

5. | Oxapakrepu3yiiTe XuMHUYECKyto CBs3b B xitopuse kanbius CaCly; OIIK-1.3.2
1) HemoussipHas KOBaJCHTHAsI
2) mousipHas KOBaJCHTHAs
3) uonHas

4) wmeraMyecKast

6. | Onpenenure, kakoi ra3 B cTpatocepe oT(UIBTPOBBIBACT YaCTh U3 OIIK-1.3.2
COJTHEYHOTO YIBTPAPUOIETOBOTO M3ITyYCHHS U 00CCIICUNBACT
3(PEeKTUBHYIO 3alUTY OT JTYy4EBOTO MOPAKEHHUS KUBBIX CYIIECTB
1) renwmii

2) 030H

3) kuciopoma

4) wmeraH

7. | BeiGepuTe MeTaIUTYpriHYeCcKHii TIporece, B KoTopom Metaint moiyder B | OIIK-6.Y.1
PAaCIUIaBJICHHOM COCTOSHUU:
1) BbIILIaBKA

2) olOxur

3) mpoKaIMBaHHE

4) meHa pa3MelICHHS

8. | OxapakrepusyiiTe cTpoeHHE aToMa Bojoposa. Sapo aroma Bogopona | OITK-1.3.2
COCTOMT M3:
1) 1 nporon




2) 1 mporoH + 3 HeiTpoHa
3) 1 neiitpoH
4) 1 snexTpoH

ChopmynupyiiTe  HU3MEHEHHE  TEPMOJUHAMHYECCKOW  (YHKIIUHU
SHTPOIIUM CHUCTEMBI: ODK30TEpMUUECKasl peaKUus XapaKTepusyercs
YCIIOBHEM ...

1) AH>0

2) AQ>0

3) AH<0

4) AS>0

OIIK-1.Y.4

10.

BcnomHuTe ciencTtBue U3 OCHOBHOIO 3aKOHA TEPMOXMMHUHU - 3aKOHA
I'ecca: pacueT M3MEHEHHUs PHTAIBIMHU B XOJ€ XMMHUYECKOW peakiuu,
nporekaroneil o ypasuenuto 2A + 3B = C + 4D, umeer Buz;: ...

1) AH " juw=(AH ¢ + AHp) - (AHa + AHp)
2) AH' = (AHc + 4 AHp) - (2 AHa + 3 AHg)
3) AH" puu=(AHc +4 AHp) + (2 AHa + 3 AHg)
4) AH" ,.uu = (AHa + AHg) + (AHc + AHp)

OIIK-1.Y.4

11.

CdopmynupyiiTe Ha3BaHHE 3aKOHA, COITACHO KOTOPOMY B PaBHBIX
00BbeMax pasIMYHBIX TA30B, B3ATHIX MIPU OJJMHAKOBBIX TEMITEPATYPaX U
JIABJICHUSIX, COICPIKUTCS OJHO U TO JKE KOJIMYECTBO MOJICKYJL:

1) 3akon ['eii JIroccaka

2) 3aK0H ABOrajapo

3) 3axon ['eHpu

4) 3akon I'ecca

OIIK-1.3.1

12.

OxapaxkTepu3ylTe UCIOIb30BaHKE BOJIOPOIHOTO MOKa3aTeNsl s
OLICHKU KHUCJIIOTHOCTH cpelibl. Krciaora MOKET MMETh CIEAYIOIM I
ITOKA3aTeb:

1) pH=7

2) pH=9

3) pH=11

4) pH=5

OIIK-1.3.2

13.

Oxapaxrepu3syiiTe AeCTBUE HHAUKATOPOB B Cpeax C pa3jinuHoON
KUCITOTHOCTHIO: DeHomranenH B pacTBOpax IIEI0YeH CTAHOBUTCS:
1) MaJaHHOBBIM

2) CHHHM

3) KpacHBIM

4) kENThIM

OIIK-1.3.2

14.

JlaiiTe Ha3BaHUE OTPUIIATEIBHO 3aPSHKEHHBIX HOHOB:
1) KaTHOHBI

2) TPOTOHBI

3) aHUOHBI

4) HeHTpOHBI

OIIK-1.3.2

15.

JlaiiTe Ha3BaHUE MOJIOKUTENBHO 3APSKEHHBIX HOHOB:
1) KaTHOHBI

2) IlpoTtoHsr

3) aHUOHBI

4) HEUTPOHBI

OIIK-1.3.2

16.

CocraBbTe CXCMY TaJIbBAHHWYCCKOI'0 3JICMCHTA, HA KOTOPOM IIPOTCKACT

OIIK-1.V .4




KaTOJHBIN mpouecc -Fe* + 2e = Fe’
OtBer: Mg | MgCl; || FeSOq4 | Fe

17.

I[NepeuncauTe-OKHCINTENBHO-BOCCTAHOBUTEBHBIE IPOIIECCHI Ha
BIIEKTPO/IaX MPH paboTe TaIbBAHMYECKOTO 3JIEMEHTA CO CIEAYIOMICH
cxemoii: Fe | Fe(NO3)2 || Pb(NO3),2 | Pb

Otser: Fe® —2e = Fe?* Pb?* +2e =P’

OIIK-1.V.4

18.

CdopmynupyiiTe onpeneneHue 3JIeKTPOAHOTO OTEHIIHANA:
MOTEHIIUAJ, yCTAHOBUBIIMICS

1) Ha TpaHUIle MEXKTY TTOBEPXHOCTHIO METAJIa U BHYTPEHHHUM CIIOEM
MeTaa.

2) Me3K/1y OBEPXHOCTHI0 MeTAJLIA U (JIM3JIeKAIMM CJI0eM
pacTBOpa B IBOIHOM 3JIe KTPHYECKOM CJI0€.

3) Ha TOBEPXHOCTH METAJIJIa MEPE]] €ro MOrPYKEHUEM B PacTBOP.

4) Ipu COeMMHEHN U MeTaJlJIa C IPYTUMH METaJlJIaMH.

OIIK-6.B.1

19.

Oxapakrepu3yiTe MpoLecChl, IPOTEKAIOUME MTPH HIEKTPOXUMUUECKON
KOppO3UHU B cCUCTeMe "IIUHK - cepedpo". B kucmoit cpene Ha aHozC
oOpasyercs ...

1) Zn2+

2) Ag'

3) H

4) OH

OIIK-6.B.1

20.

BBI6€pI/ITe MCETalll, KOTOpLIfI MOKHO HUCIIOJIB30BAaTh B KAYECTBE
KaTOAHOTO MOKPBITUA JJIA 3allIAThI OT KOPPO3UU KaAMM:

1) Mg

2) Mn

3) Co

4) Cr

OIIK-6.B.1

21.

OX&paKTepPlSyﬁTe MMpONECCChl; B TAJIbLBAHUYCCKOM 3JICMCHTC
BoubTa, cocTosieM u3 IIMHKOBOM M MEIHOM MJIacTHH,
MOTPYKEHHBIX B PACTBOP CEPHOM KHCIIOTBHI.

YKa)KI/ITe, KakKre MmpouecChbl MPOTCKAOT HA 3JICKTPOAaX 3TOTO
TaJIbBAHUYCCKOT'O 3JICMCHTA.

1) A:Zn-28 > Zn*" K:2H" +2¢& > H;

2) A:Cu-28—Cu®"K:2H"+2& — H;

3) AiCu-2&—Cu**K:Zn*" +2& — Zn

4) A:Cu—2¢&— Cu** K:2H,0-4&— O, + 4H"

OIIK-6.Y.1

22

OueHnTe Ha OCHOBAHUU pacueTa MOJISIPHON Macchl, CKOJIBKO MOJIEH
conepxkutcs B 200 r ruipokcuaa HaTpus?

1) 9;

2) 0,5

3) 100;

4) 5;

OIIK-1.V.4

23

Omnpenenurte Ha OCHOBaHUU (POPMYI JUIsl pacyeTa BOJOPOIHBII
nokazatesns pH 0,001 M pactBopa NaOH:

1)1,

2)3;

3) 11,

4)7.

OIIK-1.Y.4

24

CdopmynupyiiTe Ha OCHOBaHUHM OCHOBHOTO 3aKOHA TEPMOXUMUU -
3akoHa ['ecca- OT 4ero 3aBUCHUT TETLIIOBOM A(EeKT peakiuid,
MPOTCKAOIMMX MITPU MOCTOSAHHOM o0BeMe MU JaBJICHUN .

OIIK-1.YV .4




1) oT HA4YaIbHOI0 U KOHEYHOI'0 COCTOSIHUS XMMHYEeCKOM CUCTEMBbI
2) OT IPOMEXYTOYHBIX CTAAUN XUMUYECKON PEAKLUH;
3) OT HaYaJIBHOTO COCTOSIHHSI XUMHUUYECKON CHCTEMBI;
4) OT KOHEYHOTO COCTOSTHUSI XHMHYECKOH CHUCTEMBI.
25 KoncTratupyiiTe Ha OCHOBAHUY TEOPUU DIIEKTPOIUTUYECKON OIIK-1.V.1
JIICCOITUAINH, KAKHE€ M3 YKa3aHHBIX BEIIECTB SBIISOTCS CHIIbHBIMU
AIEKTPOIUTAMH:
1) HF, NaOH
2) HNO3, H3PO4
3) KOH, H,SO4
4) HCI, H,0O
26 -Knaccudunupyiite cioxHbie BemecTBa, KoTopbie coctost u3 aromoB | OIIK-1.3.1
BOJIOPO/1a, CIIOCOOHBIX 3aMEIIATHCSI HAa MOHBI METaJlIa, U KUCIOTHOTO
ocTaTKa
1) Kucaorsl
2) Comnu
3) OcHoBanus
4)  Oxcumsl
27 CdopmynupyiiTe Ha3BaHHE CIOKHOTO BEIECTBA, COCTOSIIETO M3 OIIK-1.3.1
MOHOB METaJljIa U KUCJIOTHOTO OCTaTKa
1) Kucnorsr
2) Coau
3)  Oxcuapl
4)  OcHoBaHus
28 [IponmTtocTpUPyITE, YTO TPOUCXOIUT CO CKOPOCTHIO OOJIBIIMHCTBA OIIK-1.3.1
XHUMHYECKAX PEaKIUi TIPH MOBBIIICHHH TEMITepaTypsl Ha Kaxmpie 10 °
C
1) BoO3pacTaet 5-7 pa3
2) Bo3pactaeT B 10-12 pa3
3) NoBbIMAETCH B 2-4 pa3a,
4) yMeHbIIETCs B 5-7 pa3
29 VkaxkuTe, Kak JEUCTBYET Ha CKOPOCTh XMMHYECKOW pEaKu OIIK-6.Y.1
YBEJIMYEHNE YHEPTUN aKTHBAIIUU
1) He3HauuTenbHO YMEHBIIACTCS;
2) Pe3ko Bo3pacraer;
3) He usmensiercs
4) YMeHbIAeTCs Pe3Ko;
30 OIIK-1.Y.1
Omnpenenure, 4eMy paBHIETCS CTaHJapTHAs YHTAIBIIUS 00pa30BaHUs
razoo0pasHoro Bojopoja mpu 298K:
1) +100 x/Ix/momnb;
2) -16 xJx/Moib;
3) -22 kJlx/Moib;
4) 0 x/I:x/™MoJb

[lepeueHb TeM KOHTPOJBHBIX PA0OT MO JUCHMIUIMHE OOYYarOUMXCS 3a04HON (HOPMBI

oOy4eHusi, mpeacTaBieHbl B Tabnuie 19.

Tabmuma 19 — IlepeueHb KOHTPOIBHBIX PadOT

Ne i/t

IlepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno




10.4. Meroauyeckue  MaTepHaNbl,  ONPEACIAIONME  MPOIEAYPhl  OLICHUBAHUSI
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHHUS KOMIIETCHIIMH, COAEpKATCi B
JOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL permaMeHTUpYIOIMX TMOPSAOK U MPOLEIYPY

MPOBE/ICHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTallMu O0Y4arolUmXCs
['YAIL

11. MeToauyeckue yKa3aHus J1Jisl 00y4alOMMXCS M0 0CBOE HUIO IUCIUILTHHBI

11.1. MeToanveckne yKasaHus 1JIsl 00y4aOLMXCsl 110 OCBOCHHUIO
JIEKIIMOHHOI'0 MaTepHaJia.

OcHOBHOE Ha3zHa4YeHHE JICKIIMOHHOIO MaTepuana — JIOIMYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe W SICHOE M3JIOKEHHE ydeOHOro marepuaia. Ha3HaueHuMe COBpPEMEHHOW JICKIHMH B
pamMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMALUIO [0 TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOIEeM AWCUMUIUIMHBI, METOJI0OB HAyYyHOTO IO3HAHMS, HOBEHIMX
JTOCTHIKEHUW HAaydHOW MbICTH. B ydeOHOM mpoliecce JIEKIHs BBITOIHSIET METOI0IOTHYECKYIO,
OpraHU3alMOHHYI0 U MH(OpMaloHHY0 (QyHKUMU. JIekus packpbIBaeT MOHSITUWHBIN anmapaT
KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOsieMbl, JaeT ILeIbHOE INMPEeACTaBICHHUE O IUCLUIIIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMHU JUCLHUIIIIMHAMM.

[Inanupyemble pe3yabTaThl MPU OCBOCHUHU 00yJYaIOIMMUCS JIEKIIHOHHOIO MaTepyaa;

— TIOJIy4EHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX OIPENEIACTCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPEIIOAABATEIIEM;

— pasBuTHE NpO(EecCCHOHANBHO-/IEIOBBIX  KAayecTB, JIOOBU K MpPEeaMery U
CaMOCTOSITEIBHOTO TBOPYECKOIO MBILUICHHUSL.

— TOsIBJIEHHE HEOOXOAMMOTO HHTEpeca, HEOOXOAUMOTO JIJIsl CAMOCTOSITETbH Ol paboTHI;

— TIIOJYYEHHE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHSI HAYKM M TEXHUKM U O
IPOTHO3€ UX Pa3BUTHA Ha OnMKaiime rojsl;

— HAy4YUThCS METOIUYECKH oOpabaThlBaThb MaTepuan (BBILAEIATH IVIABHBIE MBICIH U
NOJIOKEHUS, TNPUXOAUTh K KOHKPETHBIM BBIBOAAM, IOBTOPSTH HX B  pa3IMYHbBIX
hopMynHUpOBKax);

— IOJIydeHHE TOYHOI'O TOHUMaHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHII.

JIeKiMOHHBI MaTepuag MOXKET COINPOBOXAATHCSA JEMOHCTpAllMEld CIIAlIoB W
UCIIOJB30BAHUEM PA3[JaTOYHOIO Marepuaga HIpH IPOBEICHUU KOPOTKUX JUCKYcCUH 00
0COOEHHOCTSIX MPUMEHEHHUSI OTJEIbHBIX TEMATUK 10 JUCLUILINHE.

CrpykTypa mpeocTaBiieHuUs] JEKIIMOHHOTO MaTepuaa:

CrpykTypa NpenoCcTaBiICHHUS JCKIMOHHOIO MaTepuana: JICKIHHM COIVIACHO pasleliaM
(Tabn.3) u Temam (Tabmn.4).

Beryrienne — 4acTh JIEKIHH, 1I€JIb KOTOPOU - 3aMHTEPECOBATh U HACTPOUTH ayAUTOPHUIO
Ha BocHpusTHe ydyeOHOro marepuana. B ero cocraB BxomaT: (QoOpMyIMpOBKa TE€Mbl JIEKIUH,
XapakTepUCTHUKA ee MPOo(ecCHOHATBHON 3HAUMMOCTH, HOBU3HBI U CTETIEHU M3y4€HHOCTH, 11eTTH
JEKIMH; U3JIOKEHUE IUIAHA JIEKIMHM, BKIIOYAIOLIEI0 HAaMMEHOBAHUs OCHOBHBIX BOIIPOCOB,
NOMJICKAMMX PACCMOTPEHHIO HA JIEKUHMHM; XapaKTEpPUCTUKA PEKOMEHIYEMOW JIMTEPaTyphl,
HEOOXOAMMOHN Ui OpraHU3allid CaMOCTOSTENIbHOW padOThl CTYIEHTOB; pPETPOCIIEKIUS-
HAallOMMHAaHUE O BOIPOCAX, PACCMOTPEHHBIX HA MPOLUIOW JIEKIUH, CBSI3b HX C HOBBIM
MaTepuajoM, yKa3aHHE Ha €ro poJjib, MECTO U 3HAYEHUE B JAaHHOM AMCLUIUIMHE, a TAaKKE B
CUCTEME JPYIUX HayK.

OcHOBHast 4acThb - WU3JIOXKEHUE COAEPKAHMUS JIEKIUMU B CTPOIOM COOTBETCTBUM C
IPENJIOKEHHBIM IUIAHOM. BKIIo4aeT packpblBalOIMil TEMy JIEKIMU KOHIENTYaJbHBIA U
dakTHyeckuii MaTepuall, €ro aHajiu3 U OICHKY, pa3dU4Hble CHOCOOBI apryMeHTaluud H
JIOKA3aTeJIbCTBA BBIJIBUTAEMbIX TEOPETUYECKUX ITOJIOKEHUH.

3aioueHue - MOJBEAECHHE OoOLero uTora JieKnuu, o0oOleHue Marepuana,
(opMynHpOBKa BBIBOJIOB 11O TEME JIEKIIUHU ; OTBETHI Ha BOIIPOCHI CTYJICHTOB.




JIisi HaJIeKaIero OCBOSHUS Kypca XMMHHU HCIIOJB3YIOTCS CIEIUaIbHBIC HAISIHBIC
CPEICTBa, C TMOMOIIBID KOTOPBIX MOXHO TepenaBaTh CTyAeHTaM HHQOPMAIUI0 O BEIIECTBAX,
00beKTax W CylecTBe (DU3MYECKMX W XUMHYECKHX IpeBpamieHuil. J[eMOHCTpalus ONBITOB,
MOJICTH KPUCTAUTMYECKUX PEIIETOK, TAaOJUIIBI M IIAKaThl C HEPTeTHUYCCKUMH JHarpaMMaMH
00pa3oBaHUs MOJIEKY/, PEaKIMii ¢ KaTau3aTopaMu U 0e3 HUX U T.1.

OcyItecTBIIGHHE KOHTPOJISI 32 BEICHUEM CTYICHTAaMU KOHCIICKTA JICKIIMH; OKa3aHHE
CTY/ICHTaM TIOMOIIM B BEJCHHM 3allMCH JICKIIUW (AaKIICHTHPOBAHHWE H3JI0XKCHUS MaTepualia
JICKIIMH, BBIJICJICHUE TOJOCOM, MHTOHAIMEH, TEeMIIOM pedyr Haubosee BaXHOU uHQopmammu,
M CIIOJIb30BAHUE T1ay3 JUIsl 3aUCH TaOIHII, CXEM)

11.2. MeToanyeckne ykasaHus JJIsi 00y4arommxcsi 1o
BBIIOJIHE HHIO JIA00PATOPHBIX PadoT

B xome BwIMoONHEHUS Ja0OPAaTOPHBIX pabOT OOy4arONMCS JOJDKEH YIIIyOUTh |
3aKpENUTh 3HAHUs, NPAKTUYECKUE HABBIKA, OBJIAJETh COBPEMEHHOM METOJUKONM U TEXHUKOH
OKCIIEPUMEHTA B COOTBETCTBUU C KBATM(UKAITMOHHOW XapaKTePUCTUKOW OOy4aromerocs.
Beimonnenue nabopaTopHbIX pabOT COCTOUT M3 SKCHEPUMEHTAIBHO-IPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 4acTed U KOHTPOJIbHBIX MEPOIIPUATHM.

Beinmonnenue nabopaTopHbIX pabOT 0OydarommMMCs SIBJISETCS HEOTHEMIIEMOM YacTbiO
U3y4EeHUs JUCLUMIUIMHBI, OIpeleNseMOll Y4yeOHbIM IUIAHOM, U OTHOCHTCS K CpEICTBaM,
00ecTIeYyrBaOLIIM pEIIeHNE CIEIYIOIMX OCHOBHBIX 331a4 00yJaroerocs:

- IpUOOpETeHHE HAaBBIKOB HCCIEIOBAHUS IPOLECCOB, SBICHUH UM OOBEKTOB,
U3y4aeMbIX B paMKax JaHHOM IUCIUIIIMHBL,

- 3aKperuieHWe, Pa3BUTHE W JCTANMU3ALMS TEOPETHUYCCKHX 3HAHUH, MOIY4CHHBIX Ha
JEKUHUSX;

- TOJy4yeHue HOBOH MH(OpMAIUU 1O U3y4aeMOM TUCIUIUIMHE,

- [puoOpeTeHHe  HaBBIKOB  CAMOCTOSTENIbHOM  paboTel ¢ 1a0OpaTOPHBIM
obopynoBaHuEeM U MpuOOpamH.

3ananue U TpeOOBaHUS K MPOBEICHUIO JTA00OPATOPHBIX PadOT

Jiist BEITOTHEHUST Ta00paTOPHBIX pabOT MCMONB3YIOTCS METOAMYECKHE YKA3aHUS 10 UX
npoBeneHuto. JlabopatopHas pabora Kak BUJ y4eOHOTO 3aHATUS MPOBOAUTHCS B CIIELMAIBHO
000pynoBaHHBIX YyueOHBIX JabopaTopusix. HeoOXOOUMBIMU  CTPYKTYPHBIMH  3IIEMEHTAMHU
1abopaTopHOl pabOThl MOMHUMO CAMOCTOSITEIBHOM JIEATEIBHOCTH CTYIEHTOB, SBJISIOTCA
UHCTPYKTaX, MPOBOJMMBIN MpEroaaBaresieM, SKCIIepUMEeHTalIbHAs YacTh, a TAkKe OpraHu3alus
00CY)KIEHUS HTOTOB BBITIOJIHEHHSI 1a00PaTOpHOI paboTEHI.

Crpykrypa 1 dopma otdera o JadopaTtopHor padbore

OTtuer 0 mabopaTopHOU paboOTe AOJKEH COJEPKATh: TUTYIbHBIN JHCT, OCHOBHYIO 4YacTh,
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIeIOBaHHH.

Ha mumynvnom nucme ROJKHBI ObITh YKa3aHbl: Ha3BaHHE AUCLUIIIMHBI, Ha3BaHUE
nabopatopHoil paboThl, (aMuaMss M WHULMAIBL TNpenojgaBaTens, (GaMuiIus W HHULUAIBI
CTYZIEHTa, HOMEp €ro y4eOHO IpyIbl U JaTa 3aliThl paboThI.

Ocnognas uacme JOIDKHA COAEPKaTh 33JlaHUE, pPe3YabTaThl HKCIIEPUMEHTAIbHO-
IPAKTUYECKON pabOTHI, pAaCUETHO-aHATUTHYECKUE MaTepPHAaIIbl, TUCTUHT KOJIa/CKPUH SKpaHa.

Buv1600b1 10 IpOAIETIAHHON PabOTE TOTHKHBI COIEPKAaTh OCHOBHBIE PE3YIIBTATHI IO padoTe.

TpeboBaHus K 0(DOPMIIEHHIO OTYETA O JIADOPATOPHOU pabore

TuTynbHBIN JHCT OTYETa JOJDKEH COOTBETCTBOBATH IIAOIOHY, IPUBEICHHOMY B CEKTOpE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/regdocs/docs/uch

OdopmiieHre OCHOBHOM YacTH OT4YeTa JOJDKHO ObITh O(QOPMIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeboBaHusi NpUBEACHBI B CEKTOpe HOpMaTUBHOW nokymeHTauuun [YAII
https:/quap.ru/regdocs/docs/uch
Ilpu ¢QopMupoBaHMM CHUCKA MCTOYHHUKOB CTYyIE€HTaM HEOOXOJMMO PpPYKOBOJCTBOBATHCS
tpeboBanusimu crangapra 'OCT 7.0.100-2018. IIpumeps! odopmiieHHs CIHCKA WCTOYHUKOB
IpHUBEAEHBI B CEKTOpe HopMaTHBHOM mokymentanuu ['YATL https//guap.ru/regdocs/docs/uch



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

11.3. MeToauyeckue yKa3aHus JUIs1 00y4alOIMXCs MO0 MPOXO07K/1e HUIO
CaMOCTOATEIbHOH padoThI

B xo/e BBIMOJIHEHUS CaMOCTOSITETLHON PabOThI, OOyJarONMIACS BBIMOJHSIET padoTy MO
3a7]aHUI0 U TIPU METOJMYECKOM PYKOBOJICTBE IperojaBarelis, Ho 0e3 ero HernocpeaCcTBEHHOTo
y4acTus.

Jns oOydaronmxcs 1Mo 3a04HOM (opme oOydeHHUs, caMOCTOsITeNbHAs padoTa MOMKET
BKJTIOYATh B C€0SI KOHTPOIIbHYIO PadoTYy.

B mporiiecce BBIMOTHEHHSI CaMOCTOSITENTbHOM pPabOThI, y oOydarorierocst (GopmMupyercs
1eecoo0pa3Hoe TIaHUPOBaHUE PadOYero BpeMEHH, KOTOPOE IMO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOGHHHM M CHCTEMAaTHU3aLHUM NPUOOpETaeMbIX 3HAHHMM, 00ECreunBaeT BBICOKHIA
YPOBC€Hb YCIICBACMOCTH B IICPUOA 06yqu1/I$1, IIOMOTac€T IIOJYYUTH HABBIKA ITOBBLIIICHUSA
pO(eCCHOHAIBHOTO YPOBHSI.

MeroanyeckuMu  MaTepHallaMH,  HANpaBISIONMMHU  CAMOCTOSITENBHYIO  paboTy
00yJaroNMXCsl SBJISTFOTCS:

- y4eOHO-METOIUYECKU MaTepHall Mo AUCHUILIHHE.

11.4. MeToanuuyeckne yKa3aHHus I 00YYAIONMXCS M0 MPOXO0:K/Ie HUIO TEKYIIETro
KOHTPOJISl yCIIeBaeMOCTH.

Texkynmii KOHTpPOJIb YCIIEBAEMOCTH MPEAYCMATPUBAET KOHTPOJb KAaueCTBAa 3HAHUM
o0yJaronmxcs, OCYIIECTBIISIEMOTO B TEUEHHE CEMECTpa C LIEeJbI0 OLICHMBAHHS XOJa OCBOCHUS
JUCLUIIIINHBI.

Tekynmii KOHTPOJIb YCIIEBAEMOCTU CTYAEHTOB IPOBOAUTCS IIyT€M MOHUTOpPUHIA
pE3yNIbTATOB  BBIMOJHEHHUSI JTaOOPAaTOPHBIX pPadOT, KOHTPOJBHBIM BOIPOCAMU Ha 3allUTe
71a00paToOpHBIX PabOT, MyTeM MOJy4eHUs OOpAaTHON CBSA3U BO BpEeMs MIPOBEACHUS JICKIUH.

CBoeBpeMeHHas cjaada OTYETOB MO Ja0OpAaTOPHBIM M MPAKTHUYECKUM 33/JaHUsIM U
MOJIOKUTENbHBIN Pe3ylpTaT Ha 3alMTe ATHUX PabOT MOXKET YUYUTHIBATHCS MPH MPOBEACHUU
IIPOMEKYTOYHOM aTTECTAl[UH.

B Tteuenue cemectpa CTyI€HTHI:

- 3aMIEAIOT JIabopaTopHbIe padboTHI (5 mIT);

- BBITOJHSIOT TECTUPOBAHMS 10 MaTepuaiaM JIeKInu B cpeae LMS.

JIst TeKyIero KOHTPOJIsSl YCIIEBAEMOCTH UCTIOJIB3YIOTCS TECTHI, IPUBEICHHbBIE B TA0IUIIE
18.

11.5. MeToauueckue yKa3aHus AJsl 00y4aroMXcsi M0 MPOX0:K/1e HUI0
NPOME KYTOYHOM aTTeCTAlUH.

[lpomexxyrouHass ~ arrecTauust  OOYy4JalOIMXCS  NPEAYCMAaTPUBACT  OIICHHBAHUE
MPOMEXYTOYHBIX U OKOHYATEIbHBIX PE3ylIbTaTOB 00ydeHUs Mo aucuuivinHe. OHa BKIIOYAET B
ceOst:

— JuddepeHUUpPOBaHHBIA 3a4eT — 3TO (opmMa OLEHKM 3HAHUM, MOJYyYEHHBIX
o0yJaronmmMces NMpyu U3y4eHUH JUCIUILIIUHBI, IPU BHITOJIHEHUHU KyPCOBBIX ITPOEKTOB, KypPCOBBIX
paboT, HaydHO-HMCCIIeIOBATEIBCKUX PAa0OT M MPOXOXKICHUU MPAKTHK C ATTECTAlMOHHON OIICHKOU
«OTIMYHOY, «XOPOILO», «YIOBIETBOPUTEIBHOY, «HEYIOBIETBOPUTEIHLHO.

B Teuenue cemectpa cTyaeHTY HeoOxonumMo caath He MeHee 50% mabopaTopHbIX paboT,
BBIITOJIHUTh TECTUPOBAHUSI HE HUIKE OLIEHKH "yOBJIETBOPUTENHHO". B cilydae HEBBINOIHEHUH
BBIIICU3I0KEHHOTO, CTYICHT, HPH YCIEUHOM IPOXO0XKIEHUU MPOMEKYTOYHOM aTTecTaluu B
dopme mud.3auera, HE MOKET MOMYYUTh ATTECTAMOHHYIO OI[EHKY BBIIIE "XOpOIIo ",

Cucrtema OLEHOK IIPU MPOBEAECHUM TEKYLLIEI0 KOHTPOJIS U MPOMEKYTOYHOM aTTecTalnuu
OCYIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOISIMM JOKymMeHTOM opranuzanuu PO T'VAIL
CMK 3.76 «lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH MU MPOMEXKYTOUHOHN aTTECTALlMU
CTYICHTOB M AaCHUPAHTOB, OOYy4aOIMXCS MO 00pa30BaTENbHBIM IPOTPAaMMaM BBICIIETO
obpazoBanus B 'YAID» https://docs.guap.ru/quap/2020/sto_smk-3-76.pdf.
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