banmakoBckuit HKEHEPHO-TEXHOJIOTHIECKUA HHCTUTYT — (prumrall (heaepaTbHOTO
rOCy/IapCTBEHHOI'0 aBTOHOMHOT'O 00Pa30BaTEIbHOTO YUPEKIEHUS BHICIIET0 00pa30BaHus
«HannoHabHbIN Hcclie1oBaTeNbCKui saepHbld yHuBepcuter « MUDN»

@aKyJapTET aTOMHON YHEPTETUKH U TEXHOJIOTUN
Kadenpa «®us3nka u eCTeCTBEHHOHAYYHBIC JUCIUILUTHHBDY

PABOYAS ITPOI'PAMMA

IO IUCHUILINHE «XUMUI»

HanpasieHnune mnoaroroBKu

08.03.01 «CtpoutenbcTBo»

OcHoBHas1 HpO(l)eCCI/IOHaJILHaSI oﬁpazoBaTeanaH InporpamMmma

«HpOMBIH.U'ICHHO@ U I'PAKIAHCKOC CTPOUTCIILCTBO»

Kpaindukanusi BINYCKHUKA

bakanasp

®opma o0yueHuUs1

Ou4Ho-3204yHad

bamakoBo



I.l'e.m; OCBOCHMA NTHUCHHUITJINHBI

Ienbro mpenogaBaHust JUCHUILUIMHBI SBJISIETCS MOJTy4YeHUE 3HAHUN, HEOOXOAUMBIX /IS IJIOJOTBOPHOM
JEeATeNIbHOCTH Crenuaiucra. XuMus (opMHUpPYeT TEXHOIOTHYeCKOe MUPOBO33PEHUE CIIELUATINCTOB ISl UX
IIPOU3BOJCTBEHHO-TEXHOJIOTNYECKOH U IIPOEKTHO-KOHCTPYKTOPCKON MPOQeCCHOHATBHOMN eI TeIbHOCTH.

3amaun M3y4YeHUs IUCLUIUIMHBL HM3yYeHHE OCHOBHBIX 3aKOHOB M MOHATHH OOIIeH XuUMHM IS
aHaJIM3a MPOLECCOB, UCIOJIb3YEMBIX B MAIIMHOCTPOEHUH, & TAK)KE BBIIOJHEHHE XMMHUUYECKUX PACUETOB C
HCIIOJIb30BAHUEM CIPAaBOYHON JMTEPATYphl, OMOTAOIME PElIaTh BOMPOCH HAAEKHOCTH MaTEpPHAJIOB U
KOHCTPYKIUH.

Mecrto yueOHoi# nucuumiuesl B crpykrype OOII BO
W3yuenune kxypca «XuMHUU» CBA3aHO C HEOOXOIMMOCTHIO 3HAHWW OCHOB MaTeMaTHKH, (U3HKH,
MH(OPMATHKHU, IIUPOKOE HCIIONb30BAHME, KOTOPBIX HE TOJBKO Ja€T BO3MOXKHOCTH Hanboljiee TOYHO
BBIPA3UTh TEOPETUUYECKUE 3aKOHOMEPHOCTH, HO U SBISETCI HEOOXOOUMBIM HHCTPYMEHTOM HX
ycTaHOBJEHUA. JlJii OCBOEHMS] IOUCLUIUIMHBI «XUMHS» HEOOXOAMMBI 3HAaHUE, YMEHHUE M BIaJCHUE
MaTepHajIoM MO NMPEALIECTBYIOIUM AUCIUIUIMHAM B COOTBETCTBUH ¢ TPEOOBAHUSAMHU OCBOCHHUS IPOTPAMMBI:
MaTeMaTHKa; Qpu3MKa.

Komnerenuuu odyuaromerocsi, popmupyembie B pe3yJibTare
0CBOEHMS TMCUMILINHBI

B nporecce ocBoeHMs JTaHHOM NUCHUIUIMHBL y CTyAeHTa (POPMUPYIOTCS CIEAYIOIINE KOMITETSHI]HH:

YHUBEPCAJbHBIE:
Kon xommereHmu HanmenoBanue NHaukatopsl JOCTUKEHUS KOMITETEHITUN
KOMITETCHIINHU
VKE-1 Cnocoben ucnoan30Bath | 3-YKE-1 3HaTh: OCHOBHBIC 3aKOHBI
3HAHHUS €CTECTBEHHOHAYYHBIX | CCTCCTBECHHOHAYYHBIX JUCLIUTIIINH, METOBI
JUICITTIHH, npuMensTy | MATEMATHYECKOTO  aHaM3a M MOJEIMPOBAHHS,
METOMB  MATEMaTHYECKOro TEOPETUYECKOTO u AKCIEPUMEHTAIHLHOT O
HCCJICIOBAHUS
aHaimsa W MONCIMPOBAHUA, | v yKE_| VmeTs: HCMONB30BATh MATEMATHUECKUE
TCOPETUICCKOrO n METO/IbI B TEXHUYECKUX NPUTTIOKCHHUAX,
SKCIICPUMCHTAIILHOT' O pacCYMThLIBATh OCHOBHBIC YHCJIOBbIC
HCCJIEIOBAHUS B | XapaKTEepPUCTUKH CIy4YalHBIX BEJIMYMH, pEIIaTh
[OCTABJICHHBIX 3a7a9aX OCHOBHBIC 3aJ]Jaul MaTEeMaTUYEeCKOH CTaTHCTUKH;
peuaTh TUIOBBIE pacyETHBIC 3aa4H1
B-YKE-1 Bnamers: meromamMu MaTeMaTHYECKOI'O
aHalM3a M MOJEIMPOBAHUS; METOAAMU pPEUICHUS
3aJa4  aHajlM3a W pacyera  XapaKTEPUCTHK
(¢u3NUEeCKNX CHCTEM, OCHOBHBIMH IIpUEMaMH
00paboTkH AKCIEPUM EHTAIbHBIX JIaHHBIX,
METOaMU paboThI c MIPUKJIATHBIMU
MPOrpaMMHBIMU TTPOTYKTaMU
YKII-3 Cnocoben  craButh  cebe | 3-YKII-3 3HaTh: OCHOBHbBIE MIPHEMBI
oGpasoBaTensHbie nmemn mox | dPdexTruBHOrO yHopaBJieHUs COOCTBEHHBIM
BO3HMKAIOI[HE  JKM3HCHHpe | BPEMEHEM, OCHOBHBIC METOJMKHM CaMOKOHTPOII,
3a]149H, MOXGHPATH CTIOCOGHI caMf)pasBHTHﬂ ¥ caM0o0Opa30BaHMsI HA MPOTHKEHUU
BCE KU3HM C WCIOJIb30BAaHUEM IM(PPOBBIX
pelieHus u cpencTBa cperncTs
pasBUTHA (B TOM 4YHCIC C | V.VKI[-3 Ymerh: 3P(EKTHBHO IUIAHHPOBATH K




UCIOJb30BaHUEM LH(PPOBBIX
CpPE/CTB) JIPYTHX
HEOOXOMMBIX KOMITETEHIIU I

KOHTPOJIHPOBATh coOCTBEHHOE BpeMs,
UCI0JIB30BaTh METO/IbI caMOperyJisiiuu,
CcaMoOpa3BUTUSI U CaMOOOy4YeHHS B TEUYCHHUE BCEH
JKU3HU C UCIIOJIb30BaHUEM I (DPOBHIX CPENICTB

B-VKII-3 Bnagerp: MeTomamMu  ympaBieHUs
COOCTBEHHBIM BpEMEHEM, TEXHOJIOTHSIMH
NPUOOPETEHMS, HCIOJIb30BAHUS W OOHOBJICHUS

COIIMOKYJIBTYPHBIX U NPO(ecCHOHANBHBIX 3HAHUH,
YMEHHH, U HaBBIKOB; METOAUKAMU CAMOPA3BUTHUS U
caMooOpa3oBaHUs B TEUEHUE BCEH JKU3HU C
MCIOJIb30BaHUEM LIU(POBBIX CPEACTB

obmrenpodeccuoHaIbHBIE:

KO}I KOMIICTCHII U

I/IH}II/IKaTOpBI JOCTHXXCHHUA KOMIICTCHIITUN

OIIK-1

HaumenoBanue
KOMIIETEHIINU
CrocobeH pemath 3aaadu

npodeccruoHanbH oM
IEATEIIbHOCTH Ha  OCHOBE
KCIIOJIb30BaHUS
TEOPETUUYECKUX u
MPaKTUYECKAX OCHOB
€CTECTBCHHBIX u

TEXHUYCCKUX HAYK, a4 TaKiKCe
MaTeMaTU4YCCKOro arrnaparta

3-OIlK-1 3HaTh: OCHOBBI TEOPETHYECKUX H
MPAKTUYECKUX €CTECTBEHHBIX U TEXHUYECKHUX HAYK

V-OIIK-1 YMmers: pemars CTaHAApTHHIE
npodeccuoHanpHble  3aJa4d ¢ IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX u 00 IIIENHKEH €PHBIX
3HaHWH, METOI0B MAaTEMaTHYECKOT O anapara

B-OIIK-1 Brnaners: HaBBbIKAaMU peleHus
CTaHIaPTHBIX 3a1a4 npodeccuoHaIbHOM
eI TCILHOCTH Ha  OCHOBE  HCIOJb30BaHHUSA
TEOPETUUYECKHUX u MPAKTUYECKUX OCHOB

CCTCCTBCHHBIX M TEXHHYCCKHUX HAYK, a TaKXKe
MAaTEMaTUYCCKOro arrmapaTta

33}13‘-[]/1 BOCIIMTAHMA, PCAJIU3YEeMbIC B PAMKaX OCBOCHHUSA TUCHUIIJIMHBI
B IpouecCcc OCBOCHUA I[aHHOfI AU CHUTIIIMHBL pCATM3YIOTCA CJICAYIOIMINEC 3a0a91 BOCIIMTAHUSA!

Co3nanue Hcnosab3oBanue Bosieyenue B
Hanpasienune ycJ10BMii, BOCIUTATEIbHOIO Pa3HOILIAHOBYIO
/uean odecneYnBaOIIM NMOTECHIHAIA y4eOHOH BHeY4YeOHYI0
X AUCHUTINHBI AeSITeIbHOCTh
[Ipodeccuonan - popmupoBanue Ucnons3oBanue 1.Opranu3zanus Hay4YHO-
BHOE U KYJIBTYPbI BOCIIUTATENbHOIO IOTEHIMAA IIPAKTUUYECKUX KOH(pepeHui
TPYyJI0BOE HCCIIeI0BATEIbCKO JUCUUILIINH 1 BCTpeY C BEAyLIMMHU
BOCIIUTaHUE 1 ¥ MTH)XEHEepH Ol po¢heCcCHOHATIBHOTO MOLYJIS CrelaIuCTaMu
JIesITeIbHOCTH U1 GOpMUPOBAHUS MpeaNpUATUil TOposa U
(B16) WH)KEHEPHOT'O MBIIIIICHHUS U BeTepaHaMH aTOMHOMN

WHXEHEPHOH KYJbTYpHI 32
CYET MPAKTHIECKUX
CTYIEHYECKHUX UCCIIEIOBAHUI
COBPEMEHHBIX

ONTUMU3ALUH
TE€XHOJIOTHYECKUX CUCTEM,
CBSI3aHHOM C PEIICHUEM
peasbHBIX MPOU3BOICTBEHHBIX
3a/1a4; NPOXOXKJIEHUS Yepe3

oTpaciy.

2. Opranuzanus u
MPOBEICHNE MPEIMETHBIX
OJIMMITHA] ¥ YJacTHE B

MPOU3BOACTBEHHBIX CHCTEM; KOHKYypcax
IPOEKTHON A TENbHOCTH po(heccuOHAIBLHOrO
CTYZI€HTOB IO pa3paboTKe U MacTepCTBa.

3.YuyacTue B €XeroIHbix
aKLMIX CTYJIEHYECKUX
CTPOUTEHHBIX OTPSIOB.




pa3zHoo0Opa3HbIe UTPOBEIE,
TBOpYECKHUE, PeCTUBATHLHBIC
(dbopMbI, TpeOyrolMEe aHaIHU3a
CII0’KHOr0 00BEKTA,
MIOCTAHOBKU OTHOCHUTEJILHO
HEro npeodpa3zoBaTeIbHBIX
3a7a9 JUIL UX ONTHMAJILHOTO
peleHusl.

CTpykTypa M coaepskaHue Y4eOHOM TUCUUIIIMHBI
JlucuunnuHa mpernojgaeTcs cryaeHtaM B 1-M cemectpe. OOmas TpyIOEMKOCTh IHCIUILIAHBI
COCTaBJISICT 2 CAMHUIILI, 72 aK. Jaca.
Kanenpapusblii niian

No HanmenoBanue Bunpl yaeOHoM ATtTecranus MakcuMalibHBIN
paznena (TeMbl) NeSITETbHOCTH pasnena Oain
JACITUTITHBI (dac.) (bopma)* 3a pazmen®*
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[IpakTnyeckue

JlaGopaTopHbie

Jlexmuu
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asjaea 1 — «OCHOBBI XUMH K

[lepuonnueckas
crucTeMa
JJICMEHTOB B CBETC
TEOPUU CTPOCHUS
aToMma.
XUMHYECKas CBI3b
U CTpOCHUE
MOJIEKYJI

1 Kucnorno-
OCHOBHEIC U
OKHCJIUTEIIEHO-
BOCCTaHOBHUTEIILHBI
2 € CBOMCTBaA 26 | 3 5 18
BEIIECTB
Xumnaeckas
KUHETHUKA U
paBHOBecHE

20 | 2 18

KN 30
(MUCHMEHHO)

Pasznea 2 — «Di1eKTPOXHUMHUSD)

Meramnsl.
DIEKTPOXUMHYECK

Hne€ CUCTEMBI. 26/ K1

2 3 lanbBaHHU4UeCKE 412 | 4/2 18 30
4 (MMCbMEHHO)
3JIEMEHTHI.

DIIEKTPOIIU3 COJICH.

Bua npomesKyTo4HOi 72l 9/2 | 9/2 54 3 40
aTTecTaluu 4




* - COKpallleHHO€ HaUMEHOBaHUE (POPMBbI KOHTPOJIS
** - cymMMa MakcHUMallbHBIX 0aioB gomkHa ObITh paBHa 100 3a cemecTp, BKItOUas 3a4eT U (UJIK) dK3aMeH
CokpaiieHHOE HauMeHOBaHKEe (HOPM TEKYIIETr0 KOHTPOJIS U aTTECTAlluU Pa3elioB:

Oo06o3Hauenue ITo1HOE€ HANMEHOBAHME

K1 KonTposns o uroram

3 3auer

Copep:kaHue J1eKIHOHHOIO Kypca
Tema nexuun. Bonpocsl, oTpadarbiBaemMble HA JTEKIHH Bcero YuebHo-

4acoB | METOIHYECKOE
of0ecrneuenue
1 2 3

Jexkuua 1. Hepnozmqecmm cucremMa J3JEMEHTOB B CBE€TC TEOpUU 2 1-7

CTPOCHUs aTOMA. XHUMHYeCKasi CBA3b U CTPOCHUE MOJIEKY.I.

1. Ilepuonunueckuii 3akoH J[.M. MenneneeBa u aBa 3Tana €ro pa3BUTHSL.
2. CTpyKTypa NepuoOgUYECKOM CUCTEMBI 3JIEMEHTOB: MEPUOJIbI, TPYIIIHI.
3. BaaeHTHOCTb.

4. OCHOBHbIC BUIbI U XapaKTEPUCTUKN XUMHUYECKOU CBSI3H.

5. KoBasnientHast cBsi3b. MloHHas cBsA3b. JlOHOpHO-aKIENTOPHHAS CBS3b.
Bonoponnas cBsizb. MeTtammueckasi CBA3b.

Jekuusa 2, 3. Kuc10THO-0CHOBHBIE u OKHCJIHUTEIbHO- 3 1-7
BOCCTAHOBHMTE/IbHbIE CBOCTBAa BelecTB. XMMHU4YeCKasd KMHETHKA U
paBHOBecHe

1. OKMCIHUTENBHO-BOCCTAHOBUTEBHBIEC PEAKLIUH.

2. CTerneHb OKUCIICHHUS.

3. IIpoueccol OKUCIEHUS U BOCCTAHOBJICHUS.

4. CocraBieHue ypaBHEHUU  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuu: METOJIOM JJEKTPOHHOro OallaHca, HWOHHO-3JICKTPOHHBIM
METOJIOM.

5. XuMudeckasi KHHETHKA.

6. 3aBHCHUMOCTh CKOPOCTH XHMHYECKOH pEaKIMd OT KOHIIEHTpaIui
pearupyronux BeuecTB, 3aKOH A€l CTBUS MacC, KOHCTaHTa CKOPOCTH.

7. KoHcTaHTa paBHOBECHS TOMOI'€HHBIX U T€TEPOr€HHBIX IIPOLECCOB.

8. CMelieHre xumuieckoro pasHoBecus u npuHuuin Jle Ilatense.

Jlekust 4, 5. Meramabl. JJeKTPOXHMHYECKHE  CHCTEMBI. 4 1-7
l'anbBaHUYecKHe J1eMeHTbI. DJIEKTPOJIU3 COJIei.
1. Crpoenue, criocoObl OJIy4€HUs, CBOWCTBA METAJJIOB.

2. PaBHOBeCHE Ha IpaHUIIE METAJUI—PACTBOP.

3. DnekTpoauHsiii noteHman. CTaHgapTHBINA BOAOPOIHBIN JIEKTPO/I.

4. Psin cTaHIapTHBIX 3IEKTPOAHBIX TOTEHIMAJIOB.

5. Ypasuenue HepHcra.

6. ['aIbBaHMYECKUI DJICMEHT.

7. DNEeKTpOABMXKYIAsl CUJIa AJIEMEHTA.

8. DnekTposm3 paciaBoB. PacTBopuMbIe 1 HEPACTBOPUMBIE aHOIBI.

9. DOnextponu3 pactBopoB. KaromHble W aHOAHBIE MPOLECCHl MPHU
AIIEKTPOJIM3€ BOJHBIX PACTBOPOB AIICKTPOIUTOB.

10. 3akonsr Dapajes.




IlepeyeHb NpakTUYeCKHUX PadoOT

Hepeqeﬂb MPAKTUICCKHUX paﬁoT - HEC MIPEAYCMOTPEHBI y‘leﬁHbIM IJIAHOM

IHepeyennb 1a00paTOPHBIX PadoT

Tema sabopaTopHoii pa6oTsl. Bonpocsl, oTpadaTrbiBaeMble HA Bcero YuyedHo-
J1adopaToOpPHOM 3aHSITHH 4acoB MeToAu4YecKoe
oOecneyeHue
1 2 3
Tema: «Kncj10THO-0CHOBHBIE M OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE 3 5-7,8
CBOICTBA BeLECTB
XUMHUYECKOE PABHOBECUE U CKOPOCTh XUMHUYECKON PEAKITUU
Tema: « KHCJI0THO-OCHOBHBIE H OKHCJIUTEJILHO-BOCCTAHOBUTEILHLIE 2 5-7,9
CBOMCTBA BEUIECTB
XuMHYecKast KHHETUKa U PABHOBECHE»
OKHCIIUTENbHO-BOCCTAHOBUTEINIbHbBIE PEAKIIUU
Tema: «MeTrasibl. DJIeKTPOXUMHYeCKHe CHCTEMBI. 4 5-7, 10
l'anbBaHUYecKHe 1eMeHThI. JJIEeKTPOJIU3 Coeil»
DIIEKTPOIIN3
3aganus 1J1sl CAMOCTOATEIbHOM PadoThI CTYI€HTOB
Bomnpocsl 1151 caMoOCTOSITEILHOTO U3y4eHusl (3aaHusl) Bcero Y4yeoHo-
Yacos MeTOAnYecKoe
o0ecnevyeHue
1 2 3
Ilepuoguyeckass cucremMa 3J€MEHTOB B CBET€ TEOPHMH CTPOCHHA 18 1-7

aroma. XUMHYeCKasi CBA3b U CTPOEHHE MOJIEKY.JI.
CBsi3b XUMUU C IPYTUMHU HayKaMu. 3HaU€HHE XUMHH B CTPOUTEIHCTBE U

JIPYyTrux
CamocrosiTenbHas paboTa MO OCHOBHBIM 3aKOHOM XMMHH. Mctopus

OTpaciiAX  NPOMBIIUIEHHOCTH.  XUMHYECKUE  PACUETHI.

pa3BUTHS TIPEACTABICHUH O CTpOeHMH aToma. llepBeie Momenu
ctpoeHusi atoma. [loHaTHe O KBaHTOBOW MexaHuke. CoCTaBJICHHE
JNEKTPOHHBIX M Tpaduyeckux (OpMysl aTOMOB U HMOHOB. 3HAUYEHUE
HEepUOINYECKOM PannoakTHBHOCTB.
DHepreTHUecKre auarpaMMbl TOMO- U TeTepOsSAEPHBIX JABYX-aTOMHBIX

CHCTEMBI JJIEMEHTOB..
MOJIEKYJT U HOHOB, COCTOSIIIUX U3 aTOMOB 3JIEMEHTOB BTOPOTO MEpUO/a.
JJIMHEI BzaumoperictBue
KomriekcoobpazoBarenu u
pemeTok. Pa3oBble MPEBpaleHUsI BEIlIeCTBa

Pacuerni CB3H. MCXKAY MOJICKYJIaMHU.

JIMIraHabl. Tunbr KpUCTAJUIMYCCKUX




KHC/10THO-OCHOBHBbIE Hu OKHCJIUTECJIBbHO-BOCCTAHOBUTC/IBHbLIC 18 1-7
CBOMCTBA BellleCTB. XUMHYeCKasi KHHETHKA U paBHOBECHUE
OCHOBHBIE KJIACCBI HCOPraHU4CCKuX COCJIMHEHUM. CamocrosTenbpHas

pabora 1O KjJaccaM HEOPraHMYECKHUX COCNMHEHHH. TunuyHbie
OKHCIIMTENIM W  BoccraHOBUTEeNW.  HampaBiaeHue — mporexaHus
OKHCJIUTENIbHO-BOCCTaH OBUTEIBHBIX peaxuuil. Omnpenenenue
SKBUBAJICHTOB OKHCIIMTEJIS U BOCCTAHOBUTENA. Poib cpensl B mporeccax
OKHUCJICHUS-BOCCTAHOBJIEHUs. MOJEKYJISIPHOCTh U TMOPSAOK PEaKIHM.
BmusiHne kaTtanmu3aTopa Ha CKOPOCTh peakuud. CIOKHBIE pPEaKIUU.
®dopmanbHas KHHETHKA. DddexTuBHOE BpeMs peakuuu.
KBa3upaBHOBECHOE NpUOIIKEHUE. CornpsieHHbIe peakuuH.
KBaszucrannonapHoe npubinkeHue I MociIeJ0BaTeIbHbIX PeaKIIUii

Meranabl.  JileKTpoxumMmu4eckue cucrembl. [anbBaHumuyeckue 18 1-7
3J1eMeHTbI. DJIEeKTPOJIU3 CoJiei

Poxnenue nsnexktporexHuku. [lpumeHenue snektponusa. [lomyuenue
METAJJIOB C HCIOJIb30BAHUEM DJIEKTPOJIM3a. OJIEKTPOJIUTBI U UX
cBoiictBa. ['ampBaHuzanus. [IpuMeHeHUE TalbBAHUYECKAX MOKPBITHH.
KonnenTpamnmnonapie ralbBaHUYECKUE AJIEMEHThI. AKKYMYJISTOPBIL.

PacueTHo-rpaduueckasi pabora He NpeAyCMOTPEeHA Y4eOHBIM IJIAHOM
KypcoBasi padoTa He npegycMoTpeHa Y4eOHbIM IJIAHOM

Oo0pa3oBare/ibHbIE TEXHOJIOTHH

[Ipu peanuzanum  y4eOHOro Mmarepuana Kypca «XUMHS»  HCHONB3YIOTCS  pa3jUyHbIe
o0pa3oBaTeiIbHbIE TEXHOJIOTUH, CIIOCOOCTBYIOIIME CO3/aHUI0 aTMocdepbl CBOOOAHOW ¥ TBOPUECKOM
JUCKYCCUU KaK MEXIy IpErnoAaBaTelieM U CTyJIEHTaMH, TaK U B CTyAE€HUYecKol rpymme. Llensro npu sTom
ABJIIETCS BBIPAOOTKA y CTYJEHTOB HAaBBIKOB M KOMIIETEHIWI, IO3BOJSIOIIMX CAMOCTOATEIBHO BECTH
HCCJIEZIOBATENbCKYIO M HAYYHO-TI€IarOrn4ecKyto padoTy.

AynuTopHBIE 3aHATHS IPOBOIATCA B BHUAC JIEKUMKM ¢ ucnonb3oBaHueM [IK M KOMIBIOTEpHOrO
IIPOEKTOpa, MPAaKTUYECKUX 3aHATHH, ¢ ucnonb3oBaHueM 11K nmpu nposenenun pacueroB. CaMoCTOSATEIbHAS
paboTa CTyI€HTOB IIPOBOAUTCS 0] PYKOBOJCTBOM IPENOaBaTeIe!, ¢ OKa3aHUEM KOHCYJbTallUi U IOMOLIU
IIPU OJTOTOBKE K KOHTPOJIbHBIM pab0TaM, BHINOJIHEHUH JOMAIIHUX 3aJaHUH

DoH/ OLEHOYHBIX CPEACTB

@OH/A OLEHOYHBIX CPEICTB IO AMCLUUIIMHE OOECIeYHMBAET HPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ysibTaToB 00yueHHs (KOMIETEHUMH M HMX HHIAUKATOPOB) IOCPEICTBOM MEPONPUATHIl TEKYIIEro,
PYOEXKHOI0 ¥ IPOMEKYTOUHOTI'0 KOHTPOJIS IO IU CLUILIKHE.

Cas13p Mexly GOpMUPYEMBIMU KOMITETEHIUSAMU U (pOpMaMu KOHTPOJISI UX OCBOEHUS IIpeJiCTaBJIeHa B
clenyromei Tabuuie:

HaumenoBanue
No Kon n HaumeHoBaHue WHIUKATOPA Haunmenosanue

KOHTPOJIMPYEMBIX N
/1 JOCTHXKEHHUS KOMIIETCHLIUU OLIEHOYHOI'O CpeNCTBa
pazzenoB (TeMBb)

BxoaHol KOHTPOJIB

YKE-1 Bomnpoce! BXxogHOr0
KOHTpOJIs (YCTHO)

1 | BxomHO# KOHTPOIB

ATTecTanus pa3aenos, TEKYIMI KOHTPOJIb YCIEBAEMOCTH




2 Paznen 1 «OcuoBer | YKE -1; VKII-3; OIIK- 1. Hoxnan — (ycTHO)
XUMH
Kontpons no uroram
- (MICBbMEHHO)
3 Paznen 2 VKE -1; VKII-3; OIIK- 1. Hoxman — (ycTHO)
«ONEKTPOXUMUS»
KonTpons 1o uroram
- (MUCbMEHHO)
[IpomexyTouHas aTTecTanus
4 3aver VKE -1; YKII-3; OTIK- 1. Bonpocst k satery
(yctHO)

Bxo1HO#1 KOHTPOJIB TpeaHAa3HAYECH IS BBISBICHHS TPOOETIOB B 3HAHUSAX CTYACHTOB U TOTOBHOCTH MX
K TIOJyYEHHI0 HOBBbIX 3HaHUW. OLIEHOUHBIE CPEICTBA JJISI BXOJHOTO KOHTPOJSA MPEACTABIAIOT COOOM
TECTUPOBAHUE, KOTOPOE BBIIAIOTCS CTYA€HTaM B IMCbMEHHOH (opMe.

Hepeqeﬂb BOIIPOCOB BXOAHOT'0 KOHTPOJIsA

(TecTupoBanue)

1. K kucinoram OTHOCHTCS Ka)KJ10€ U3 BEILECTB, YKa3aHHBIX B PSAY

1) H2S, HNOs, HBr 3) HC1, H2S04, KCI

2) HI, HsPO4, NH3 4) HCI O4, CH4, Ha2S

2. B nopszke ycuieHHs HEMETAJUIMYECKUX CBOWCTB XMMUYECKHUE HJIEMEHTHI PACIOJI0KEHBI B
pany

1)P—»S— ClI 3)0—->S—Se

2)N— P — As 4)S —->P — Si

3. ATOM XJIOpa UMEET pacHpeesieHHe HIEKTPOHOB O CIOSIM:

1)2,8,5 3)2,8,6

2)2,8,7 4)2,8,8

4. B coenvHeHuMM ¢ BOIOPOAOM CTENEHb OKHCIIEHUS -2 BCErja HMMeEeT KaKIbld U3 JIBYX
XUMHUYECKUX 3JIEMEHTOB!

1)0O,S 3)0,C

2)S,N 4)S, Cl1

5. Peaknusi ropenusi ammuaka, ypaBuenue kotopoir 4NHs + 302 = 2Nz + 6H20 +Q, sBnsercs
peakunen

1) 6e3 u3MeHeHHs CTeIEeHEH OKUCIICHUS, KaTAIU THYECKOM, K30 TEPMHUECK O

2) c I3MCHEHUEM CTEIEeHEH OKUCIICHUS, HEKATAIM THYECKOM, YHI0TEPMUIE CKOH
3) c I3MEHEHUEM CTEICHEH OKHUCIICHNUS, HEKATaIM THYSCKOM, 9K30TEPMUIECKOI
4) Ge3 U3MEHEHHs CTENCHEeH OKUCIICHHUS, HeKaTaIu THYSCKOM, IK30TepMUYE CKOM

6. HoHbI BOIOPO/Ia M KUCIOTHOT'O OCTATKA MPH SIEKTPOIUTUYECKON qucconranuu o0pa3yroT

1) NaH2P04 u NazP04 3) HNOs u NH3

2) H2S04 u HBr 4) K2Si0z u HC1

7. B COOTBETCTBMHM C COKPAIIEHHBIM MOHHBIM ypaBHeHHMeM Cu?* + 20H =
Cu(OH), B3anMOIEICTBYIOT

1) CuS04 u Fe(OH): 3) Cu2S03 1 NaOH

2) CuClz u Ca(OH). 4) KOH u Cu,S

8. Oxcua MarHusi pearupyer ¢

1) CuO 3) HNO:s

2) Ca(OH)2 4) KOH

9. OcHoOBaHUE U COJb 00pa3yrOTCs TP B3aUMOCHCTBHH

1) Ba(OH)2 u KNOs 3) Cu(OH)2 u ZnCl;

2) NaOH u Fex(S04)s 4) KOH u H2S04



10. B mepuone HeMeTaUIMYEeCKHE CBOMCTBA XMMHUYECKHX SJIEMEHTOB C YBEIMYEHHEM aTOMHOTO
HOMEpa yCUINBAIOTCS, TIOTOMY YTO

1) He U3MEHSIETCS YHCII0 YIEKTPOHHBIX CIIOEB B aTOME

2) U3MEHSEeTCs BAJICHTHOCTB 3JIEMEHTOB B BOJOPOIHBIX COSTUHEHUSX

3) yMEHBIIACTCS YHCIIO JICKTPOHOB BHEIIHEr0 JJICKTPOHHOT'O CIIOS

4) yBeIMUYUBACTCS YUCIIO YJIEKTPOHOB BHEIIHETO IEKTPOHHOIO CJIOS

Tekymuii KOHTPOJIb — 3TO HEMPEPBIBHO OCYLIECTBIIIEMbIII MOHUTOPUHT YPOBHS YCBOCHUS 3HAHUM U
dbopMUpOBaHUs YMEHHI U HABBIKOB B TEUCHHE ceMecTpa. TeKyIuii KOHTPOIlb 3HaHWW, YMEHUI U HABBIKOB
CTYZCHTOB OCYIIECTBIISIETCS B XOJ€ YYEOHBIX (ayAUTOPHBIX) 3aHATHH, MPOBOAMMBIX IO PACIHUCAHUIO.
dopMaMu TEKYIIETO KOHTPOJI BBICTYNAKOT ONPOCH HA NMPAKTHYECKUX 3aHATHUSX, PEIICHHE KOHTPOJIBHBIX
paboTt, ToKmazs! U pedepaTsl.

IIepeyeHb TeM AJIs1 NOATOTOBKH I0KJIa/1a

1) BuorexHOJIOrUs U TeHHAsI HHXKEHEpUs - TexHonorun X XI Beka.

2) HaHoTexHOJOTMsST Kak MPHOPUTETHOE HAMpaBIICHHE pPAa3BUTUS HAyKHM U TPOM3BOJCTBA B
Poccuiickon ®enepaunm.

3) CoBpeMeHHbIE METOIBI 00€33apaXKMBAHMUS BOJIBL.

4) AmnoTponus MEeTalIoB.

5) Xwusub u gesrenvuocts .M. Menneneena.

6) «I[lepuonnyeckomMy 3aKOHY Oyaylliee He TPO3HUT Pa3pyIICHHEM. .. )

7) Cunre3 114-ro snemMeHTa - TpUyM(} POCCHHCKHX (PU3HKOB-SAECPIIMKOB.

8) U3zotormbl BogOpOIA.

9) Hcnonb30BaHUE PAIUOAKTUBHBIX U30TONOB B TEXHUYECKUX I[EISIX.

10) PeHTreHoBCKOE M3Iy4YCHUE U €r0 UCII0JIb30BAHUE B TEXHUKE U MEIUIHE.

11) Tlna3ma - 4eTBEPTOE COCTOSIHUE BEIIECTBA.

12) AmopdHbie BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

13) OxpaHa OKpysKaromiel cpebl OT XUMHUECKOTo 3arps3HeHns. KolnuecTBeHHbIE XapaKTePHCTUKH
3arpsA3HEHHS OKPY)KAIOIIEH CpeIbl.

14) Kwusub u nestenvHocts C. AppeHuyca.

15) BkJjiaa oTeueCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUH DJICKTPOIUTHUCCKOM TUCCOIMAIINH.

16) Hcnonp3oBaHre MUHEPATBHBIX KHCIOT HA TPEANPHITHIX PA3THIHOTO TTPOQHUIIS.

17) BupryaibHOE MOIEIMPOBAHNE XUMUYECKUX TPOIIECCOB.

18) DnekTponu3 pacTBOPOB JIEKTPOIUTOB.

19) DnekTponu3 paciiaBoB AJIEKTPOIUTOB.

20) IIpaktuueckoe IpUMEHEHUE ANEKTPOJIN3A: paduHHpOBaHUE, rajbBaHOIIACTHKA,
raJbBaHOCTETUSl.

21) Posmp MeTaJIOB B MCTOPUHM YEJIOBEYECKOW HMBUIM3ALUU. VICTOpHUS OTEYECTBEHHOH 4YepHOMN
MeTamypruu. CoBpeMeHHOE METaTypruieckoe Mpor3BOICTBO.

22) Ucropuss OTEYECTBEHHOM I[BETHOW MeTa/utypru. Pojib MeTajyloB M CIJIABOB B HAYYHO-
TEXHUYECKOM Tporpecce.

23) Koppo3sus MeTaioB M CIIOCOOBI 3alUThl OT KOPPO3HUH.

24) NuepTHbIe UK 01arOpOIHBIC T'a3bl.

25) Poxkmaroliye COJM - TaIoreHbl.

26) HVcropus MIBEICKOW CITHYKH.

27) CoBpeMeHHBIE MTPECTABICHUS O TCOPHH XUMHYECKOTO CTPOCHHUSI.

28) Xumust yrieBOIOPOAHOrO ChIPhs U MOs Oymyiias mpodeccus.

29) VriieBoa0poaHOE TOMINBO, €r0 BU/IBI U Ha3HAYCHHE.



30) CBapo4HOE MPOU3BOACTBO U POJIb XUMHUH YTIICBOAOPOIOB B HEM.

ATTectanus paszena Mo JUCHUIUIMHE MPOBOJUTCS B MUCbMEHHOH (hopMe KOHTpOibHON paboTel. Ha
paboty orBoauTcs 40 MUHYT.

ATTectanusi pasfena MO AUCIHUIUIMHE - CHUCTeMa CTaHIApPTU3MPOBAHHBIX 3aJaHUl, MO3BOJSIOMIAs
aBTOMATH3UPOBATh MPOIETYPY U3MEPEHUs YPOBHS 3HAHUN U YMEHHUI 00y4Jaronierocs.

KoHnTpoJib o nToram (KOHTpoJibHasi pa6oTa)
Bapuanr Ne 1

1. K kakuM KiaccaM HEOPraHWYeCKHMX COCIUHEHUN (OKCHUI, TEPOKCHJ, KHUCIOTa, OCHOBaHHE,
amM(OTepHBII THIPOKCU]I, COJb) OTHOCATCS ykasaHHble BemecTBa: NaOH, KCl, NaHSO4, CO,?

2. K xakum mepuojay, Tpynne u MmoAarpymnme nepuoandeckoin cucremsr J[.M. MenneneeBa oTHOCATCS
AJIEMEHTBI ITUHK U XJI0p?

3. CocTaBbTe ypaBHEHUS AJIEKTPOIUTHUECKON AUCCOIHAINH CIESTYIOIINX BEIIECTB:

H>S03 —

AlClz, —

Fe(OH)3. —

4. CoctaBbTe MOJIEKYJIIPHbIE YpaBHEHUS CIEAYIOMNX PEeaKIIUA:

MnSO4 + NaOH —

KNO3 + H2SO4 —

5. UeMy paBHa CTEIIeHb OKHCIICHUS aTOMOB MapraHma u cepsl B KMnO4 u H2S?

6. PaccumnTaiiTe MmaccoByro moio (poreHTsl) yriaepoaa B metane (CH,).

7. YcTaHOBUTE COOTBETCTBHE MEXKIY Ha3BaHUEM BEIIECTBA WM THUIIOM KPHUCTAJUIMYECKOW DPEIIETKH.
(OtBer 3anmummTe B BUJIE TOCIIEOBATEILHOCTH OYKB.)

1) Xnopun Hatpus. a) MonekynsipHas.
2) Anmas. 0) Meraumueckasi.
3) Xnop. B) MonHnas.

4) LuHK. r) ATOMHas.

(O - N T

8. Pacrionoxute GOpMyIIbI CIEAYIOMNX BEIIECTB M0 YOBIBAHUIO CTEIIEHH OKUCIICHHUS aTOMa a30Ta.
(OTBeT 3anUIIMTE B BUJIE TTOCIICOBATEILHOCTH IUPP.)

1) N2; 2) N20O; 3) NHs3; 4) N20Os.

OTBET toiiiiiiiiii e, .

9. B rpynmnax ¢ Bo3pacTaHHEM MOPSIKOBOTO HOMEpa paJlyChl aTOMOB
OTBET ot
10. Oxcuny SO2 COOTBETCTBYET mnpoxcuﬂ, bopMyIIa KOTOPOTO ...vvvveeannennnn.
Bapuant Ne 2

1. K kakuMm KjaccaM HEOpPraHMYeCKUX COeIUHEHUH (OKCHI, MEepOKCHI, KHUCI0Ta, OCHOBaHUE,
aM(OTEPHBIN THAPOKCHU]I, COJIb) OTHOCATCA yKazaHHbIe BemecTBa: NasPOas, Ba(OH)2, ZnO, H2S?

2. K xakum mepuofy, Tpymnmne u noarpymie nepuonndeckoil cucremsl .M. MenaeneeBa oTHOCATCS
2JIEMEHTBI HATPUM U KU CI0poa?

3. CocTaBbTe ypaBHEHHUS AIIEKTPOIUTHYECKON JUCCOIMALNH CICTYIOIINX BEIIECTB!

H2S04 —

HF —

Cu(OH); —

Ca(NO3), —

4. CocraBbTe MOJIEKYJISIPHBIE YPABHEHHUSI CIEAYIOIINX PEaKIIHii:

MgSO4 + NaCl —

Fe(OH), + HNO3 —

5. Uemy paBHa cTeneHb OKHCIIeHUs: aToMOoB Xjopa u hocdopa B KC1O3z u P4O10?

6. PaccuuTaiiTe, CKOJBKO MOIIb Ta3a COACPKHUTCS B 224 J1 Ta3a MpH H. y. (M3BECTHO, YTO MPH H. y. |
MOJIb Ta3a 3aHuMaert 22,4 1).



7. YcTaHOBUTE COOTBETCTBHE MEXIY HA3BAaHHWEM BEIIECCTBA M TUIIOM KPHUCTAJUIMYECKON PEIIETKH.
(OtBer 3amummTe B BUJIE TOCTIE0BATEIHHOCTH OYKB.)

1) Xnopua xanus. a) MonekyisipHasi.
2) Anmas. 6) Meramuyeckas.
3) Hog. B) MonHas.

4) XKeneso. r) ATOMHas.
OTBET toiiiiiiii i, .

8. Pacrionoxute GOpMyIIbl CIEAYIOMNX BEIIECTB M0 YOBIBAHUIO CTEIICHH OKUCIICHHUS aTOMa a30Ta.
(OtBer 3amummTe B BUJIE TIOCTEIOBATEIBHOCTH ITUGD.)

1) N2; 2) N20O; 3) NHz; 4) N2Os.

OTBET toiiiiiiiiii i, .

9. B mepuosaax ¢ Bo3pacTaHUEM MOPSIIKOBOIO HOMEPA PAJANYCHI ATOMOB .....cuvenveennennnn. .

10. Okcuny BaO cooTrBeTcTBYET rUuIpOKCHI, POPMYIIA KOTOPOTO ...''vvvennnnnn. ..

[IpomexxyTouHast aTTecTalus OCyLIECTBIAETCA B (popMe 3aueTa.
[IpomexxyTouHasi aTtrecTalysl MO JUCLHUIUIMHE B COOTBETCTBUM C Y4€OHBIM IUIAaHOM HalpaBiCHUs

IIpOBOJAUTCA B (bopMe 3ayeTa. 3ayeT IO AUCHUIUIMHE NPCACTABIIACT c000ii MTOroBOE€ MCHBLITAHHE II0
HpO(1)CCCI/IOHaJ'II)HO'OpI/IeHTI/IpOBaHHBIM npo6neMaM, yCTaHaBJIMBAOIIEE COOTBETCTBHUC ITOJAIOTOBJICHHOCTH
CTYACHTOB Tpe6OBaHI/I${M 06p330BaTCJ'IBHOFO CTaHJapTa. 3auer IMpOBOAUTCA C LCJIbIO IIPOBCPKU YPOBHA U
KadycCTBa Q)OpCI/IpOBaHHOCTI/I KOMIIETCHIIUM B paMKax COOTBCTCTBYIOIICIO OTalla U IIO3BOJIACT BBISABUTL H
OLCHUTDb TCOPCTUYCCKYIO U IPAKTHYCCKYIO ITOAT OTOBKY CTYACHTA AJIAA pCIICHUA HpO(bCCCI/IOHaJ'IBHBIX 3aJ1a4.

Bonpochl BbIX0THOT0 KOHTPOJIA (3a4eT)

1. TlpenmMeT u 3a1auu XUMUM. Y CIIEXH COBPEMEHHOM XUMUHU.

2. OcHoBHbIE MOHATUS XUMHUH. OCHOBHBIE 3aKOHBI XHMHH.

3. Crpoenuss aroma. CoctaB artoMHBIX sjaep. M3otombl, u300apsl SnepHas Mofenb aroma
(Peszepdopn). Teopus Ilmanka. Iloctynmatet bopa. KoprmyckymsipHO-BOJHOBBIE CBOMCTBA JJIEKTPOHA.
VYpaBuenue ge-bpois.

4. KBanTtoBble uucna: riaBHoe (n), opoutampHoe (), MarHuTHOe (M) M chOUHOBOE (S); HX
XapaKTEePUCTUKU U B3aUMOCBS3b.

5. lpunnun Ilaymu; cnexactBus u3 npuHiuna [laymu. [IpuHnmun HauMmeHbIed >HEpruu (mpaBuia
KneukoBckoro). [IpaBuno XyHna.

6. DnexTpoHHbIe U rpaduueckue GopMyibl. DIIeKTpoHHbIE aHanoru. HopmaiabHoe U BO30YyKIEeHHOE
COCTOSIHUE aTOMOB.

7. Tlepuonuueckuii 3aKoH U nepuoandeckas cucrema JI.M. Menaeneea. 3akon Mosznu. [lepuoasr u
IPYIIBI B CBETE TEOPUU CTPOEHHUS aToMa. BaneHTHOCTh aTOMOB.

8. 3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEILHBIX CBOWCTB BELIECTB B
3aBHCHUMOCTHU OT CTEIIEHU OKHCIIEHHS dJIEMEHTa, OT moyiokeHus B Tabmune .M. Menneneesa.

9. OxuciIMTeNnbHO-BOCCTAaHOBUTENbHBIE peakuuu. CteneHb okucieHus. IIporecchl OKUCIEHHS WU
BOCCTAHOBJICHHSI. THIBI OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIX peakmuil. TUNWYHBIE OKUCIUTEIH U
BOCCTAHOBUTEIH.

10. MeToapl cocTaBiieHUE YpaBHEHHH OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUU: JIEKTPOHHOTO
OanaHca, MOHHO-3JIEKTPOHHBIMH.

11. Xumnueckass cBsi3b. OCHOBHBIE BHJbI U XapaKTEPUCTUKH XHUMHUYECKOW cBsi3u. KoBaneHTHas
CBsI3b. MexaHu3M 00pa3oBaHUs KOBAJIGHTHOM CBs3M. MeTon BalleHTHBIX CBsized. HaceimaemocTs u
HaIlpaBJICHHOCTh KOBAJICHTHOMU CBs13U. [lossipHas KoBaJleHTHAs CBS3b.

12. Uonnas cBs3b. Teopus Koccens. Metannuueckas CBA3b.

13. Bomoponnas cBs3b. B3aumonelictBue Mexay MoiekyidaMmu. J{OHOPHOAKIENTOPHHAs CBS3b.



Kommnekcueie coenunenus.

14. OcHOBHbIE TIOHSATUA XUMHUYECKOM TEPMOIMHAMUKU. BHYTpeHHsSSI »HEpruss W OSHTAIbIUSA
cucteMbl. TersoBbie 3PdekTsl XUMHUYECKUX peakuuid. Tepmoxumuueckue ypaBHeHHsS. 3akoHbl ['ecca.
DHTAIBMUS 00pa30BaHUS XUMUUECKUX COCTMHECHUM.

15. CkopocTh XUMHUYECKHX pEaKIUi B TOMOT'€HHBIX CHCTEMaXxX. 3aBUCUMOCTb CKOPOCTU XMMHUYECKHUX
peakiui OT KOHIIEHTPAIMU. 3aKOH el cTBUA Macc. KOHCTaHTa CKOPOCTH peakiluy.

16. 3aBUCHUMOCTh CKOPOCTH XHMHYECKHUX pEaKIUid OT TPUPOABI U TEeMIEepaTypbl. JHeprus
axtuBanuu. [Ipasuno Baut-I'odda. YpaBHenue Appennyca.

17. CkopocTh XMMHUYECKHX pEAaKIUA B TETEPOrCHHBIX CHCTEMax. 3aKOH JEUCTBUA Macc MIJIs
reTEepOreHHBIX PEAKIUH.

18. TonsTne o KaranM3e W Karaimu3aTopax. MexaHuU3M JelcTBUs Katainm3aTopa. 19. OOpatumbie
peakuuu. PaBHOBecHOe cocTosiHue cuctembl. KoHCTaHTa paBHOBECHS JUISI TOMOTEHHBIX M TeTEPOreHHBIX
cucrteM. Ilpunnun Jle Illatense. BimmsHue naBneHuWs, TeMmIepaTypbl, KOHLEHTpaUUU Ha CMEIICHHE
XUMHUYECKOTO PaBHOBECHS.

20. JlucnepcHble cucTeMbl, MX Kiaccudukanus PacTBopbel. Xumuueckas TEOpUS pPAaCTBOPOB.
Crioco6bI BbIpaXeHHs KOJIMYECTBEHHOT0 COCTaBa pacTBOPOB. PacTBOpUMOCTD.

21. O6mme cBoiicTBa pacTBOpoB. 3akoHbl Paymnsa. OcMmorudeckoe naBieHue, 3akoH Bant-I'odda.
XUMHYECKOE PaBHOBECUE B paCTBOPAX.

22. BogHble pacTBOpPHI JJIEKTPOJUTOB. Teopus HIEKTpONUTHUECKON mucconmanuu. IIpomecc
nucconuanu. CuibHble U crnadble 2eKTponuThl. CTeneHb M KOHCTAHTa AUCCOIHMAIMH. AKTUBHOCTD.
MarnopactBopuMsbie 31eKTponuThl. [IponsBenenue pactsopumoctu (I1P).

23. DIEKTPOIIMTHYECKAs! IUCCOIUAIMs BOIbl. BOIOPOAHBIN MMOKa3aTelb cpebl. HAMKATOPHI.

24. CymHOCTh 3JIEeKTPONN3a. DJIEKTPOIM3 pacliaBoB. PacTBOpuMbIE M HEPAaCTBOPUMBIE aHOIBI.
Bropuunble mporecchl mpu 3JeKTPOIIU3e.

25. KaTtonHbple M aHOJHBIC MPOIECCHI MPH JICKTPOJHM3€ BOJHBIX PACTBOPOB DJIEKTPOIUTOB. 3aKOHBI
®apajies. Beixos 1o Toky.

26. Kopposuss metaymmoB. Knaccuduxaius KOppO3HMOHHBIX TPOIECCOB. XUMHUYECKas KOPPO3US
(razoBasi Koppo3us, KOppo3usi B HedJekTpoiuTax). KuHernka xumuueckoil kopposuu. Koadpounuent
CIUTOIIHOCTH.

27. DneKTpoXuMHUYecKass KOppo3us; ee BUAbl U CylHOCTh. Koppo3us ¢ BOZOPOIHON U KHCIOPOIHOMN
JeTIoNsIpU3alei.

28. Knaccudukanuss MeTOJOB 3alIMThl META/NIOB U CIUIABOB OT KOppO3WU. MeTamnyeckue
3alUTHBIE TOKPHITUA (KaTOTHBIE U aHOAHBIE). Hemeramyeckne 3aluTHbIE TOKPBITHSL.

29. DNeKTpPOXUMHUYECKHE METO/bI 3alIUTHI (IPOTEKTOPHAS 3aIlluTa, KaTOAHAS 3aIlIUTa).

30. M3MeHeHME CBOWCTB KOPPO3HMOHHOW CpEIbl: MHTHOMTOPHI KOPPO3MHM, HMX KJaccuPuUKanus u
MEXaHU3M JEeHCTBUS.

HIxanbl oneHKH 00pa3oBaTeIbHbIX J0CTUKEHU I

Bbanabl
(uToroBou OcBoeHue
. . . TpeGoBaHus K 3HAHUAM
PEUTUHIOBOM | KOMIETEHIHIH

OLICHKH)

100-85 [IponBunyThiii | OTBETBI Ha MOCTaBJIECHHbIE BONPOCHI IOJIHBIE, YETKUE U
YpOBEHB pa3BepHyThie. PemieHuss 3amad  JIOTMYHBI, JOKa3aTeIbHBl W
JEMOHCTPUPYIOT aHAIMTUYECKHUE W TBOPUYECKHE CIIOCOOHOCTH

CTy/ICHTA.




84-70 Cpennuit JlaroTcss MOJHBIE OTBETHI HAa IIOCTaBJIEHHBIE BOmpockl. llokaszano
YPOBEHb YMEHHUE BBIIECIATh PUYUHHO-CIIEACTBEHHbIE CBs3H. [Ipu pemennn
3a1a4 JIOMYLIEHbl HE3HAUUTENbHbIE OIIMOKH, HCIpPaBJIECHHBIE C
ITOMOILBIO «HABOJAIIMX» BOIIPOCOB IIPENOIaBaTENS.

69-60 bazoBblit OTBeTbl Ha BONPOCHI M  PpELIEHUS TOCTaBIEHHBIX 3a]ad
YPOBEHb HEJIOCTATOYHO MOJHBIE. JIOTHKa M TTOCIeJ0BaTEIbHOCTh B PEIICHUT

3aaa4 UMCIOT HapyLICHU . B otBerax OTCYTCTBYIOT BBIBOJBI.

Y4yeOH0-MeTOoAMYeCKOe U MHPOPMALITHOHHOE O00ecTieyeHue
y4eOHOM JUCUMILTHHBI

OcHoBHas JauTEpaTypa
1. Munaesckas JI.B. O6mas xumus. {151 WHXKEHEPHO-TEXHUYECKUX HAIPABICHUN MOATOTOBKH H

crenuanbHocTeil: yuedHoe nocodue / JI. B. Munaesckas, H. A. Hleromuxuna. — Cankr-IlerepOypr: Jlansb,
2020. — 168 c. Pesxxum moctyna: https://e.lanbook.com/reader/book/126907 /#2

2. EropoB B.B. O6mas xumus: yueonuk mist BY3o0B / B.B. Eropos. — 2-¢ uzn. — Cankr-IlerepOypr:
Jlanp, 2021. — 192 c. Pexxum noctyna: https://e.lanbook.com/book/153684

3. YpsnaukoBa M.H. Xumus B 3aja4ax U ynpaxHeHUAX [ DIEKTPOHHBIN pecypc]: y4. mocodue: B 2-xX
4. — Y. 1 O6uiast u Heopranndeckas xumus / M.H. Ypsauukosa, A.A. Ypsaaaukos. - Tam6os: ®I'BOY BO
«Tam6. r1oc. yH-T wm. [I.P. [epxaBuna», 2019. - 108 c¢.  Pexum  gocryma:
https://e.lanbook.com/reader/book/156864/#4.

JlonoJIHUTeILHAS JIUTEpaTypa

4. AnexcanapoBa J.A. Heopranuueckas xumusa. Teopernyeckue OCHOBBI U JIab OpaTOpPHBIH
npakTukyMm: yuyeOHuk / D.A. AnekcanapoBa. - Caukt-IlerepOypr: Jlans, 2019. - 396 c. Pexxum pocryna:
https://e.lanbook.com/book/116356.

5. bynanos B.B., JlomoBa T.H., Priokun B.B. Xumunueckas kunetuka: yd. nocooue / B.B bynanos,
T.H. JlomoBa, B.B. Peiokun. — CII6: Jlans, 2014. — 288 c. https://e.lanbook.com/book/42196

6. bunos JI.LH. C6opHuK 3a1a4 1 ynpaxxHeHUH 1o obuieit xumuu: yuedHoe nocodue / JI.H. baunos,
NJI. Tleppunosa, T.B. CokonoBa. —  Cankr-Ilerepoypr: Jlams, 2016. — 188 c.
https://e.lanbook.com/reader/book/75504/#40.

7. Ulepbuna H.A., Tumonmua H.M. Metoauueckue ykazaHus kK JabopatopHoil pa6ore «CKOpOCTb
XUMHUYECKOM peakuu 1 XuMH4eckoe paBHoBecun». - bamakoso: BUTU HUAY MUDU, 2021. - 16 c.

8. Cunmnpina W.H. Mertonuveckne ykazanusa K JabopatopHoii pabore «OKHCIUTENbHO-
BOCCTaHOBUTEIIbHbIE peakiuny. - banakoso: BUTU HUAY MU®U, 2021. - 16 c.

9. Cunmnpma W.H., Tumommna H.M. Metoandyeckne ykazaHusi K JaOopaTOpHOH pabore
«QneKTpoIMTHYeCKas qucconuanus. - banakoo: BUTU HUSAY MU®DU, 2021. - 16 c.
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IIporpammuoe odecnnevyenne u UHTEpHET-pecypcehl:

- Ipolecc peaiu3aluy 00pa30BaTEIbHOW MPOrpaMMbl IO JUCHUIUIMHE «XUMHS» oOecreyeH
HEOOXOUMBIM KOMITJIEKTOM JIMIIEH3HOHHOT 0 TiporpaMmHuoro obecredenus « Word», «Power Point» «Excel»;

- MepeueHb pecypcoB MH(GOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON cetn «HTepHeT» HeoOXOonuMBbIX
JUIS. OCBOEHUS IU CLIUTLIIMHBIL:

1. Xumus 11 BceX: WLTIOCTPUPOBAHHBIE MaTepuaibl 0 00IIel, OpraHnYecKol U HEeOpraHUYecKoi
xumuH [DnekTpoHHbIH pecypc] — Pexxum noctyma: https://Ibz.ru/metodist/iumk/chemistry/e-r.php

2. XwumuueckMe Hayku U o0pa3oBaHue [DNeKTpoHHBIH pecypc] — Pexum mocryna:
http://www.chem.msu.su/rus/


https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684
https://lbz.ru/metodist/iumk/chemistry/e-r.php
https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2

MarepuajJibHO-TeXHHYECKOe o0ecneyeHne y4eOHOM I1CIUIINHBI

JIeKMOHHBIE  3aHATUS MPOBOASTCS B  CICHHMATU3UPOBAHHBIX  AYAUTOPHSIX, OCHAIIEHHBIX
MyJIbTUMEIUUHBIM 00opyaoBaHueM. JlabopaTopHble 3aHATUS MPOBOAATCS B JIAOOPATOPHH, OCHAIIEHHOM
CTaH/IaPTHBIMH KOMIIJIEKTAMU OTE€YECTBEHHBIX TPHUOOPOB, XUMHYECKOU MOCYbI, PEAKTUBOB.

YuyeOHO-MeToAHYeCKHE PEKOMEHIAIUH IJIfl CTYAE€HTOB

1. Vkazanus ons npocaywueanus nekyuil

[lepen HauanoM 3aHSATHII BHUMATEIBHO O3HAKOMHUTHCS C y4EOHBIM IUIAHOM TMPOBEACHUS JICKITUN U
CIIUCKOM PEKOMEHIOBAaHHOU JINTEPATyPHI.

[Tepen mocemenneM odepeHON JEKIIUU OCBEKHUTHh B MaMATH OCHOBHBIC KOHIICHIIIUU MPOUICHHOTO
panee matepuana. [loagroroButs npu HE0OXOIMMOCTH BOMPOCHI MpenoaaBatento. He Hago omacarsesi, 4To
BOIIPOCHI MOTYT OBITh TPOCTHIMHU.

Ha nexiuu ocHOBHOE BHMMaHUE CIEAYET yAeNATh He (opMysiaM U MaTeMaTHYECKUM BBIKJIAJKaM, a
COZIEPXKAHUIO N3Y4aeMbIX BOIIPOCOB, OMPEIEICHUIM U TOCTAHOBKAM 3ajad.

B mpouecce nzydeHus JIEKIIMOHHOTO Kypca HEOOXOAMMO MO BO3MOXKHOCTH YacTO BO3BpAIIATHCS K
OCHOBHBIM TMOHSITUSM M METOJaM pelleHusl 3a1ad (37eCh BO3MOXEH BBIOOPOUHBIH KOHTPOJIb 3HAHUU
CTYJEHTOB).

KenatenbHO WMCHONB30BaTh  KOHCHEKTHI  JIEKIHMH, B KOTOPBIX HCIOJB3YETCA  MPHHSTAs
IperojaBaTeseM cucreMa 0003HaueHUH.

st 6osiee moapoOHOTro M3YUEHHS Kypca ciaenyeT paboTarh ¢ peKOMEHAOBAaHHBIMHU JTUTEPATYPHBIMH
HMCTOYHUKAMU U BHOBb MOSBIISIOIIMMHUCS UCTOYHUKAMM.

2. Ykazanus ona evinoanenuss 1ab60pamopHuix pabom

CoOuro1aTh TpeOOBaHMSI TEXHUKH O0€30MaCHOCTH, JIJIS YETo MPOCIIyIIaTh HEOOXOAUMbIC pPa3bICHEHUS
0 IPaBHJIBHOCTH MOBE/ICHUS B Tab0OpaTopuu.

[lepen BeIMONHEHHEM J1a0OPATOPHOM PaOOTHI MPOBECTH CAMOCTOSITENBHO IOATOTOBKY K paboTe
W3YyYUB OCHOBHBIE€ TEOPETUUECKHE TIOJIOKEHHS, 3HAHHE KOTOPBIX HEOOXOAMMO [UJIi OCMBICIEHHOI'O
BBITIOJIHEHUSI paOOTHI.

B mporiecce BoIONHEHUST pa0OTHI ClIEAYET OCTOSIHHO O0IIATHCS ¢ MpernoaaBaTesieM, He T0MycKasl 1o
BO3MOKHOCTH HEIPAaBUJIbHBIX 1EUCTBUM.

OcHOBHBIE pe3yJIbTaThl 3KCIEPUMEHTOB HEOOXOAUMO 3a(PUKCUPOBATH B TUCHBMEHHOM BH/IE.

[Ipu cmaue 3adyeta mo paboTe MOATOTOBUTH OTYET O MpPOAEIaHHOW paboTe, rae AOJHKHBI OBITh
OTpak€Hbl OCHOBHBIE PE3YJIbTAThI U BHIBOJIBI.

3.Vkazanus 0113 6bIn0IHEHUS CAMOCMOAMENbHOU pabombl

[Tomyunts y mnpenojaBaress 3aJaHME€ W CIHUCOK PEKOMEHAOBAHHOW JmMTeparypsl. M3yuenue
TEOPETHUYECKUX BOIPOCOB CIEAYET MPOBOAMUTH MO BO3MOXKHOCTH CaMOCTOSTEIBHO, HO MPHU 3aTPYAHEHHIX
o0pamaThCs K MPernoiaBaTeso.

[TonroToBUTH MUCHMEHHBII OTYET O MPOJEIaHHON padoTe.

[Ipu BeIMOMHEHUH (POHTANBHBIX 33JaHUM MO YCMOTpPEHHUIO MpernojaBarens paboTa MOXeET ObITh
olileHeHa 0e3 MMCbMEHHOr0 OTYeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI, IPU YCIOBUU aKTHBHON
CaMOCTOSTEIILHON paOOThI.

[TonroToBUTH OTBETHI HA KOHTPOJILHBIE BOIPOCHI.

MeTtoan4yeckue peKOMeHIAUMH ISl PenoaBareJiei
1. Vkazanus ons npoeedernus nekyutl
Ha nepBoii BBOAHOM JICKIIUU ClIeNIaTh OOIMIT 0030p COMepIKaHKS Kypca M OTMETHTh HOBBIE METOAbI U
MOJIXOABl K PEIICHHUIO 3a7ad, PacCMaTpPUBAEMBIX B Kypce, JOBECTH JO CTYACHTOB TpeOoBaHUS Kadeapsl,
OTBETUTH HA BONPOCHL.



[lpy mOATOTOBKE K JIEKIMOHHBIM 3aHATHAM HEOOXOAMMO NPOAYMATh IUIAH €ro IPOBEICHHUS,
COJlep)KaHUE BCTYMUTEJILHOW, OCHOBHOM M 3aKJIOUMUTENBHONW YaCTH JICKIIMH, O3HAKOMHUTBCS C HOBHHKaMH
y4eOHOW M METOIMYECKOH JUTepaTyphl, MyOJUKALMsIMU MEPUOJNYECKOM Ie4aTH IO TeMe JIEKIIMOHHOIO
3aHATHS. YTOYHUTH IJIAaH IPOBEACHUS CEMHHAPCKOrO 3aHATUS MO Teme Jjekuuu. Ilepex u3noxeHuem
TEKYyLIero JEKIMOHHOIO MaTepualia HalOMHHTh 00 OCHOBHBIX HTOIax, JOCTUTHYTBIX Ha MPEIAbIAYLIMX
nekuusx. C 3Toi 1esbio 3a1aTh HECKOJIBKO BOMPOCOB ayJUTOPUU U OCYLIECTBUTh BBIOOPOUYHBIN KOHTPOJIb
3HAHUS CTYJCHTOB.

B Xome neKIMOHHOrO 3aHATHSA TpenojaBaTelb IODKEH Ha3BaTh TeMy, Y4eOHBIC BOIPOCHI,
O3HAKOMHUTH CTY/ACHTOB C IEPEYHEM OCHOBHOM M JIONOJHMUTEIbHOW JHMTEpaTyphl IO TEeMEe 3aHSTHUS.
PackpbiBast copepkaHue Y4eOHBIX BONPOCOB, AKIIEHTUPOBaTh BHHMMAHUE CTYJEHTOB Ha OCHOBHBIX
KaTerOpHsiX, SBJICHHUIX U MPOLEccaX, 0COOCHHOCTSAX MX MPOTEKaHUs. PacKpbIBaTh CYIIHOCTh M COJepKaHUE
Pa3IMYHBIX TOUYEK 3PEHHS M HAYYHBIX TOAXO0/I0B K O0BSCHEHUIO TEX MJIM UHBIX SIBJICHUH U TPOIIEC COB.

Crnenyer apryMeHTHpPOBAHO OOOCHOBAaTh COOCTBEHHYIO MO3HUIIMIO IO CHOPHBIM TEOPETHYECKHM
BonpocaM. IIpuBonuTh npumepsl. 3afaBaTh 0 XOAY H3JIOKEHMS JIEKLMOHHOTO MaTepHalla pUTOpUYECKHE
BOIPOCHI U CaMOMYy JjaBaTh Ha HUX OTBET. DTO CHOCOOCTBYET aKTUBU3AIL[MH MBICIMTEIbHON N1€ATEeIbHOCTH
CTYJIEHTOB, [TOBBIIICHUIO UX BHUMaHMs M MHTEpeca K MaTepually JIeKI1H, ee coaepkanuto. IIpenogasaTens
JOJKEH PYKOBOIUTH pabOTOl CTYyIEHTOB IO KOHCIEKTHPOBAHUIO JIEKIIMOHHOIO MaTepuala, MoJ4epKuBaTh
HEOOXOIUMOCTh OTPA)KEHHsI B KOHCIEKTaX OCHOBHBIX IOJOXEHMH M3ydaeMOH TeMmbl, 0C000 BbIAEN,
KaTeropyaybHblil anmapaT. B 3akmounTenbHON uyacTH JIeKIUMM HEOOXOIuMO chOpMyIHpOoBaTh oO0Iue
BBIBOZIBI [10 TEME, PACKPBIBAIOLINE COJIEPKAHUE BCEX BONPOCOB, NOCTABJIECHHBIX B JeKUUU. OOBABUTH IIAH
OYepeIHOro MPaKTHYECKOr0 3aHATUS, JaTh KPaTKUE PEKOMEHIALNHU 110 TIOATOTOBKE CTYACHTOB K CEMHUHADY.
Omnpenenuts MeCTO W BpeMs KOHCYJIbTAIlMM CTYJEHTaM, IIOXKEJIAaBIIMM BBICTYIHTh HA CEMUHape C
JOKJIaJIaMU U pedepaTami.

Ha nocneaneii nekuuu yaeauTs Bpems A 0030pa Hanbonee BaXKHbBIX MOJOXKEHUH, PaCCMOTPEHHBIX B
Kypce.

2. Vkasanus onsa nposedenus 1a60pamopHuIX 3aHAMUII.

CobmonaTh TpeOOBaHUS TEXHUKH OE30MACHOCTH M MPOBOAUTH HEOOXOIUMBIE PAa3bsICHEHUS O
MPaBUIBHOCTHY TIOBEJCHUS B JTaA0OPATOPHH.

[Tepen BhITOIHEHNEM J1a00PaTOPHON pabOTHI MPOBEPUTH CTEIICHbh TOTOBHOCTH CTY/IEHTOB, HATIOMHHTH
U OOCY/IIUTh OCHOBHBIC TEOPETUYECCKHE MOJIOKEHHS, 3HAHHUE KOTOPBIX HEOOXOAMMO JUIS OCMBICICHHOTO
BBITIOJTHEHUSI padoT.

B npouecce BbInOMHEHHs PabOTHI CleAYyeT MOCTOSHHO OOINATHCS CO CTyJEHTaMH, He JIOIMycKas I10
BO3MOXKHOCTH MX HENPaBWIbHBIX J1€HCTBUH.

TpeboBaTh, YTOOBI OCHOBHBIE PE3YJbTAThl AKCIEPUMEHTOB ObUIM 3a(pUKCUPOBAHBI CTyJE€HTaMHU B
MUCbMEHHOM BHJIE.

[Tpu npueme 3auera nmo pabore TpeGOBaTh OTYET O MPOJEIAHHON padoTe, rAe JOKHBI ObITh OTPa’KEHBI
OCHOBHBIE PE3yJIbTaThl U BHIBOJIBL.

3.Vkasanusa no koumponio camocmosamenvHou pabomsi cmyOeHmos

[Io ycmoTpeHuio mpemojaBaTels 3aJaHME Ha CaMOCTOSTENbHYIO pPaboOTy MOXeT ObITh
WH/IMBHTyaJTbHBIM HITH ()POHTATBHBIM.

[lpn wcmoip30BaHMHM WHAWBHIYAIBHBIX 3aJaHUi TPeOOBAaTh OT CTyIEHTAa MUCHBMEHHBIH OTYET O
IpojieslaHHoON padore.

[lpy npumeHeHWH (GPOHTANBHBIX 3aJaHUl BECTH KOJUJICKTUBHBIE OOCYXICHHUS CO CTyIEHTaMHu
OCHOBHBIX TEOPETHUECKUX TTOJI0KECHHH.

C uenbio KOHTPOJIS KauecTBa BBHIMOJHEHHS] CAaMOCTOSITENIbHOM paboThl TpeOOBaTh MHANBUAYATbHbBIE
OTYETHI (IOIyCTHMO BMECTO MUCBMEHHOT'0 OTYETa IPUMEHSTh MHINBUyaIbHbIE KOHTPOJIBHBIE BOIPOCHI).



[Iporpamma coctaBieHa B cooTBeTcTBUU ¢ TpedoBanusmu OC HUAY MU®DU u yuyeOHBIM IMJIaHOM
OCHOBHOM 00pa30BaTeNIbHON MPOrPaMMBbI.

PaGouyto nmporpaMMmy coctaBuia JOIECHT % I'epacumoBa B.M.

3y6oBa H.I'.

[Iporpamma omoOpena Ha 3acenanun YMKH 08.03.01 «CrpoutensctBo» ot 15.11.2021 rona,

npoToKoa Ne 2. i

[Ipencenarens yueOHO-METOIUYECKONH KOMUCCHH l'onmosa T.A.

PertenszenT: no1eHT
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