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]_le.]]b OCBOCHHUSA NUCHHUIIINHDbI

[lenpto mpenojaBaHus JUCUUIUIMHBL SBJSIETCS TOJNMYYEHHUE 3HAHUM, HEOOXOAMMBIX IS
IUIOZIOTBOPHON JESITEIBHOCTH CIELUANNCTa. XUMUA (QOPMHUPYET TEXHOJIOTMYECKOE MHUPOBO33pEHUE
CHCLMAIIMCTOB  JJIi  MX  NPOU3BOJICTBEHHO-TEXHOJOTHYECKOM UM IPOEKTHO-KOHCTPYKTOPCKOM
po¢ecCUOHATILHOMN 1EATEIbHOCTH.

3ajaun M3y4eHUs AMCLUIUIMHBL M3Y4YEHHUE OCHOBHBIX 3aKOHOB U IMOHATUH OOLIEH XUMMH JUIS
aHaJIM3a MPOLECCOB, UCIIOIB3YEMBIX B MAIIMHOCTPOCHUH, a TAKKE BBIITOJIHEHUE XMMUYECKUX PACYETOB C
HCIIOJIB30BAHUEM CIIPABOYHOM JIMTEPATYpPBI, IOMOTAIOIIKME pELIaTh BOIPOCHl HAIEKHOCTH MATEPUAIIOB U
KOHCTPYKLIHH.

Mecto y4eOHoii AucuunInHbl B cTpykrype OOII BO

W3ydeHne kypca «XHMHH» CBSI3aHO C HEOOXOJUMOCTHIO 3HAHUI OCHOB MaTeMaTHKH, (DHU3HKH,
MH(OPMATUKH, IIUPOKOE HCIOJIb30BAaHUE, KOTOPBIX HE TOJBKO AAaET BO3MOXKHOCTH HamOojee TOYHO
BBIPA3UTh TEOPETUYECKHE 3aKOHOMEPHOCTH, HO U SBJISETCS HEOOXOIUMBIM HWHCTPYMEHTOM UX
yCcTaHOBJIEHMs. J[7s OCBOEHHS IUCHMILTUHBI «XUMHUS» HEOOXOAMMBI 3HAHWE, YMEHHE U BIIAJICHHE
MaTepuajioM MO MPEIUICCTBYIONIMM JUCHUIIMHAM B COOTBETCTBHM C TPEOOBAHMSIMU OCBOCHUS
MPOrpaMMBbl: MaTeMaTuKa; Qpu3nka.

Komnerennumn odyuyaromerocsi, popMupyembie B pe3yJibTarTe
OCBOEHUS TUCHHILIMHBI

B mnpomecce ocBoeHHMS JaHHOW AMCHUIUIMHBL Yy CTyAeHTa (HOPMHUPYIOTCA —CIIEAYIOIIHE
KOMITETCHIINH

YHUBEpCAJIbHbBIE:
Koa xomnerenuumn HaumenoBanue Nuaukatopsl JOCTHXKEHUS KOMIIETCHITUU
KOMIICTCHITUN
VKE-1 Cnocoben nucnonb3oBath | 3-YKE-1 3HaTh: OCHOBHBIE 3aKOHBI
3HAHUA €CTECTBEHHOHAYYHBIX C€CTCCTBCHHOHAYYHBIX JUCITHUIIIINH, METO/bI
JMCIUTIINH, npuMensTp | MATEMATHUECKOTO  aHAM3a M MOJICIIMPOBAHMS,
TEOPETUUECKOTO i AKCIIEPUMEHTAILHOTO
METOALl  MaTEeMaTHYECKOTO
HUCCIEIOBAHUS
aHalisa M- MOACHHPOBAHUAL, | v yi'E_-1 Vmers: ucmons3oBaTh MareMaTHIecKue
TEOPETUICCKOI'O 1 | MeTombl B TEXHUYECKUX OPUITOXKCHUSAX,
9KCIIEPUMEHTAJIIBHOT'O paccUnThIBaTh OCHOBHBLIE YUCJIOBBIE
HCCICA0BaHUS B | XapaKTepUCTUKHN CIIyYailHbIX BEJIWYHMH, pelaTh
IOCTABIIEHHBIX 33129aX OCHOBHEIC 3aJa4d MAaTeMaTH4YECKOH CTaTHCTUKU,
peuiaTh TUIOBBIE pACUETHBIC 3a/1a4n
B-YKE-1 Brnanmers: MeTomamMu MaTeMaTHYECKOTO
aHaJM3a ¥ MOJEIMPOBAHMS; METOJAMU pPEIICHUS
3a7a4 aHajuuM3a W pacyera  XapaKTEPUCTHK
(U3MYECKUX CHCTEM, OCHOBHBIMH IpHUEMaMHu
00paboTku AKCTIEPUMEHTATLHBIX JTAHHBIX,
METOJaMU paboThI v MPUKIIaTHBIMU
MIPOTPAMMHBIMHU TTPOTYKTAMU
VYKII-3 Cnocoben  craButh  cebe | 3-YKII-3 3HaTh: OCHOBHBIE MIPUEMBI
00pa3oBaTeNbHBIE ENH IO a3 pexTuBHOTO YIpaBJIEHUS COOCTBEHHBIM
BOSHHKAIOUTHE  JKM3HEHHBIe | BPEMEHEM, OCHOBHBIC METOIMKH CaMOKOHTPOII,
CaMOPa3BUTHUS U CaMOOOpa30BaHUs HA TPOTSHKCHUH
3a/1auu, MOJOUPATH CITOCOOBI N
BCe JKM3HM C HCIIOJIb30BAaHHEM IHM(PPOBBIX




peleHHs u cpencTBa
pazBuTHs (B TOM 4YHCIEC C
UCTIOIb30BaHUEM U POBBIX
CPENICTB) TPYTUX
HEOOXOIUMBIX KOMIICTCHITUN

CpeAcTB
V-VYKII-3 VYmMerb: 3¢ ¢deKkTUBHO IUTAaHHUPOBATH H
KOHTPOJHPOBATH COOCTBEHHOE BpeMms,
WCTIOJh30BATh METO/IBI CaMOperyJISInH,

CaMOpPa3BUTUS W CaMOOOy4YeHHsS B TEUCHHE BCEi
KHU3HU C UCIIOJIb30BaHUEM LU(PPOBBIX CPEICTB

B-VKII-3 Bunagers: MeTrogamMu  yIpaBlICHUS
COOCTBEHHBIM BPEMEHEM, TEXHOJIOTHSIMHU
MPpUOOpPETEHUs, HCIOJIb30BAaHUS W OOHOBJICHHS

COLIMOKYJIBTYPHBIX U MPO(ECCHOHATBHBIX 3HAHUM,
YMEHHI, 1 HABBIKOB; METOJIMKAMU CAMOPa3BUTHUS U
camMoo0pa3oBaHUsl B TEUYEHHWE BCEM IKU3HU C
MCTOJIb30BAHUEM LIU(POBBIX CPEICTB

obmenpodeccuoHalbHbIE!

Jl KOMIIETEHLIUT VMEHOBaHHU HJIUKATOPBI TOCTUKEHUS KOMIIETEHLIMU
Konx xommere HaumenoBanue WNupukaro OCTHIKE KOMIIETE
KOMIIETCHIIUU
OIIK-1 Criocoben npuMmeHaTh | 3-OIIK-1 3HaTh: OCHOBBI €CTECTBEHHOHAYUYHBIX U
€CTECTBEHHOHAY4YHbIE u O6H_IeI/IH)KeHepHBIX JUCHUIIINH, METOA0OB
OBIIeHHKEHEpHble  3HAHMs, | MATEMATHUECKOIO aHAM3a H MO/IEIMPOBAHHA
V-OIIK-1 YMerb: NpuUMEHSATh OCHOBHBIE 3aKOHBI
METOJbl  MaTEMaTH4YECKOIo
€CTECTBEHHOHAYYHBIX u OOIICMHKEHEPHBIX
Hallu3a U M HWPOBAHUSA
aHamsa OACTHPOBARMA, | oy rprmum pu peLeHnu CTaHIapTHBIX
TEOPETHICCKOTO 1| npodeccnoHa IbHBIX 3a1a4
9KCIEPUMEHTATIBLHOTO B-OIIK-1 Bnamers: MaTeMaTHYECKUM allapaToM;
WCCIIEIOBAHUS B | METOJAMH TEOPETHYECKOTO U IKCIEPUMEHTAIIBHOTO
1podeCCHOHATBHOI UCCIeNOBaHUs  OOBEKTOB  MpodheCcCHOHATBHOU
JEATEIIbHOCTH ACATCIBHOCTH
3agaum BOCIMTAHMS, peajiu3yeMble B PAMKAX 0CBOCHMS IV CIUNIJIHHBI
. Hcnons3zoBanue Bosinieuenue B
Hampasnenue/ | Co3naHue ycioBHid,
BOCIIMTATEIBLHOIO MOTEHIMAJIA Pa3HOIUIAHOBYIO
LU o0ecrneunBaromux .
y4eOHON JUCIUTUTMHBI BHEYYEOHYIO JIeATEIbHOCTh
[Mpodeccrona | bopmuposanue KyabTypsl | Vicrons30BaHue BOCIHTATENLHOTO 1.Opranusanust Hay4HO-
IBHOE U HCCJIEIOBATEILCKON U HNOTEHLIMAA JUCLUIUINH MIPAKTUYECKUX KOH(pEpEeHINNA U
UHXCHEPHOU po¢eCCHOHATBHOTO MOAYIIS IS BCTPEY C BELYIIUMH
TPYAOBOE .
nesrenpHOCTH (B16) (hopmMupoBanus GOPMHPOBAHUE CIIEMAIIACTAMH MPEAITPUATUI
BOCIIUTaHUE

KYJIbTYPBI HCCIIEA0BATEILCKON U
MHKCHEPHOU JIeSITeNbHOCTH 3a CUET
MPAKTHYECKUX CTYIEHYECKUX
HCCIIE/IOBAaHUI COBPEMEHHBIX
IMPOU3BOJICTBEHHBIX CUCTEM;
HpoeKTHOﬁ JACATCIIBHOCTU CTYJACHTOB
o pa3paboTKe U ONTUMHU3ALUN
TCXHOJIOTHYCCKUX CUCTEM, CBSI3aHHOM
C peIlICHHEM PeaabHbIX
IIPOMU3BOJICTBECHHBIX 3a1a4,
MIPOXOXKACHHUS Yepe3 pa3HooOpa3HbIe
UTPOBEIC, TBOPUYECKUE, (DECTHBATBHEIC
(hopMeI, TpeOyroIue aHAIN3a
CJIO)KHOTO 00BEKTA, TOCTAHOBKU
OTHOCHTEIILHO HETO
npeoOpa30BaTeNbHBIX 33aa4 IS HX
ONTUMAJIBHOTO PCHICHUA.

ropojia ¥ BeTepaHaMH aTOMHOM
oTpaciu.

2. OpraHuzauus U NpoBeJeHHe
MPEAMETHBIX OJIMMITHAT 1
ydacTHe B KOHKypcax
npodeccHoHaIbHOTO MacTEPCTBA.




CTpykKTypa u cofep:kaHne y4eOHOH JUCIUILIMHBI
Jucuunnuza mnpenojaercs cryieHTam B 1-m cemectpe. OOmiasi TpyAOE€MKOCTh TUCIUIUIMHBI
COCTAaBJISICT 2 CAUHHMIIEI, 72 aK. Jaca.

Kanenaapuslii miian
ouHas Gopma

Ne HaumenoBanue Bunpl yueGHO# ATTecTanus MakcumanbHBIN
paznena (Tembl) JIEATEIIbBHOCTH paszzaena Oarmn
JUCITATITUHBI (dac.) (bopma)* 3a pazaen™™

bI
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o

JTaGopaTopHbIe
[IpakTueckue

Jlexun

a3aed1 1 — «OCHOBBI XUMHW»

CoBpemMeHHbIE
ACTICKTBI Pa3BUTHS
XUMHUHU.

1 OcCHOBHBIC 8 2 6
MIOHSTHUS U 3aKOHBI
xumuu. CtpoeHue
aToma
[Iepnonnueckas

cucreMa KM Nel-9
JJIEMEHTOB B CBETE (MMCbMEHHO)
TEOPHH CTPOCHUS 2/
6/2 4

aToMma. 2 Ji

XuUMHYecKas CBS3h (ycTHO)
U CTPOCHHE

MOJICKYIT
Kucnotno-
OCHOBHBIC U
3 OKHUCIIUTEIBHO- 1912 | 2 4/ 5
BOCCTAHOBUTEIIbHBI 2
€ CBONCTBA

BEIIIECTB
XuMudeckas
4 KUHETHKA U 12 2 4 6
paBHOBECHE

30

Pa3ne 2 — «ueKkTpoxXumMus»

3aKOHOMEPHOCTH

MPOTEKAHUS
XUMHYECKUX KU Ne2-16

peakuuii. (MMCbMEHHO)

2 Xumuueckas 30
TePMOJAMHAMUKA Pl

MerTasbl. 4 | g (ycTHO)

6 | Dmexrpoxumuyeck | 18/6 6

1€ CHCTEMBI.




l'anbBaHMYECKUE
JJIEMEHTHI.
DIIEKTPOJIN3 COJIEH.
Koppo3zus
METAJLJIOB. o/
7 MeToabl 3aIuThI 8/2 6
METAJJIOB OT
KOPPO3UH
Buja npomMekyTOYHOM 72/ | 16/ | 16/
aTTecTALMH 12 6 6
* - COKpaIlleHHOe HauMEHOBaHKUE OPMbI KOHTPOJIS

40 3 40

** - cyMMa MaKCHUMAaJIbHBIX OaJIJIOB JI0bKHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3a4eT U (WIIH) SK3aMeH
CokpanieHHOe HAUMEHOBaHHE (POPM TEKYIIIEro KOHTPOJISI U aTTECTAIUU Pa3/IeNIOB:

O0o3HaUYeHHE ITostHOEe HAMMEHOBaHUE
KU1 KoHTpouib 110 uroram
pil| Joknan
3 3auer

ConeprxaHue JeKIHOHHOI0 Kypca

Tema nexkuuun. Bonpocekl, orpadarbiBaeMble Ha JIEKIUH Bcero Y4ebHo-
4acoB | MeTOAHYecKoe
ol0ecrieyeHune
1 2 3
Jleknusi 1. CoBpeMeHHbIe acHeKTbl pa3BUTHA XUMHUH. OCHOBHBbIE 2 1-7
NOHATHSA U 3aKOHbI XuMuHu. CTpoeHHne aToma
1. Yenexu cOBpEMEHHOM XUMHUH.
2. OcHOBHBIEC TOHATUS XUMHUU: XMMHUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
MPOCTHIE U CIIOKHBIE BEIIECTBA, aOCONIIOTHAS U OTHOCHUTEIbHAsI aTOMHAas
Macca, abCONIOTHasE M OTHOCHUTENbHAs MOJEKYJSpHas Macca, eIMHHIA
U3MEpPEHUS KOJIMYECTBA BELLIECTBA — MOJIb, MOJIIPHAsI Macca BELIECTBA.
3. OcCHOBHBIE 3aKOHBI XMMHMH: COXPAaHEHHS MacChl W DHEPruw,
MIOCTOSIHCTBA COCTaBa, IPOCTBIX OOBEMHBIX OTHOLIEHHs, ABOrajapo,
SKBHUBAJIEHTOB.
4. Teopus crpoenus atoma. CocraB aToMHOro sapa. M3oTomnbl, n306apsl.
KBanToBBIE UncIa.
5. lIpunnun [Taynu. IIpasuino XyHna.
6. [IpyHIMI HauMEHBIIEN PHEPTUH, ITpaBuIIa KiieukoBCKOro.
7. OnekTpoHHbIe KOH(Urypanuu aToMoB U HOHOB. CemelicTBa
XUMHUYECKHUX DJIEMEHTOB.
Jlekuus 2. Ilepuoamueckasi cucreMa 3J1eMEHTOB B CBeTe TeOpUM 2 1-7
CTpoeHHs aToMa. XUMHUYecKasi CBSA3b U CTPOEHHE MOJIEKY.JI.
1. Ilepuogmueckuit 3akon .M. Menaeneesa u ABa 3tamna e€ro pa3BUTHA.
2. CTpyKkTypa NMEpUOIUYECKON CHUCTEMBI 3JIEMEHTOB: MEPUOIbI, TPYIIIIbI.
3. BasieHTHOCTb.
4. OcHOBHBIE BUJIbI U XapaKTEPUCTUKH XUMUYECKOHN CBS3H.
5. KoBasienTHas cBsa3b. MoHHas cBs3b. J|OHOpHO-akLENTOpHHAs CBA3b.
Bognopoanas cBs3b. MeTtannnueckast CBsI3b.




Jlexkuus 3. Kucj10THO-0CHOBHbIE " OKHCJIUTEJIbHO-
BOCCTAHOBHTEJbHBIE CBOIICTBA BEIIECTB

1. OKHCIUTETBLHO-BOCCTAHOBUTEIBHBIEC PEAKIIUU.

2. CtemneHb OKHUCIICHHS.

3. [Iporiecchl OKUCTEHUS U BOCCTAHOBJICHUSI.

4. CocraBieHUe YpaBHEHMM  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKiuu: METOJOM 3JEKTPOHHOTO 0OanaHca, HOHHO-IJIEKTPOHHBIM
METOOM.

1-7

Jlekuus 4. XuMn4yeckasi KHHETHKA U PaBHOBecUe

1. Xumunueckass KHHETHKA.

2. 'oMoreHHbIe MPOLIECCHl U UX CKOPOCTh. [ eTeporeHHble peakiuum U ux
CKOPOCTb.

3. 3aBHCHMOCTb CKOpPOCTH XMMMYECKOH peakuuu OT KOHILEHTpalui
pearupymoIuux BELECTB, 3aKOH AEHCTBHSI MacC, KOHCTaHTa CKOPOCTH. 4.
Bnusiaue TemmnepaTypsl Ha CKOPOCTh XMMHUYECKHUX peakuuil (MpaBHIIO
Bant-T'odda, ypaBHeHue Appennyca).

5. Oneprus aktuBauuu. Karanus. Katanuzatopsl.

6. Xumnueckoe paBHOBecue cucrteMbl. OOpaTumble U HEOOpaTUMBbIE
peaxiuu.

7. Konctanta paBHOBeCHs TOMOT€HHBIX U T€TEPOreHHBIX MPOLIECCOB.

8. CMmenienne xumuueckoro papHosecus u npunuuin Jle [larense.

1-7

Jlekuust 5. 3aKOHOMEPHOCTH TPOTEKAHUS XHUMHUYECKHUX PeaKmuid.
XumMuyeckasi TEpMOTUHAMUKA

1. OCHOBHBIE MOHATHS XUMHYECKON TEPMOTUHAMUKH.

2. BHYTpeHHsis DHEpPrus W OSHTAIbNUS cHCTeM. [lepBbIii 3aKoH
TEPMOUHAMHKH.

3. TeroBoi 3P heKT XUMUYECKON PEaKIIH.

4. TepMOXUMHYECKHE YPABHECHUS MTPOIIECCOB.

5. DHeprus ['m60ca v HanPaBIEHHOCTh XUMUYECKHUX PEAKIIHIA.

6. YCII0BUS CaMOIIPOHU3BOJIEHOTO MPOTEKAHHUS XUMUIECKIX PEAKITUH.

Jleknus 6. Metajuisl. DJIeKTPOXUMHYECKHe CHCTEMBI.
I'anbBaHu4YecKkue 3j1eMeHThl. DJIEKTPOJIU3 COJICH.

1. Ctpoenue, criocoObl MOTy4EHUs], CBOMCTBAa METAIIIIOB.

2. PaBHOBecHe Ha TpaHUIIE METAII-PACcTBOP.

3. DnextpoaHblil noTeHuuan. CTaHIapTHBIA BOJOPOIHBIIN 3JIEKTPO/I.

4. P cTaHIapTHBIX 3JEKTPOAHBIX TOTEHIIMATIOB.

5. YpaBHenue HepHcera.

6. ['anbBaHUYECKHIA DIIEMEHT.

7. DNEKTpOABUAKYIIAs CUJIA DJIEMEHTA.

8. DnexTponu3 pacruiaBoB. PacTBopuMble U HEpaCTBOPUMBIE aHOBI.

9. DOnexrponus pactBopoB. Karomnele W aHOOHBIE NPOLIECCH IIPH
AIIEKTPOJIM3€E BOJIHBIX PACTBOPOB JIEKTPOIUTOB.

10. 3akonsr Dapanes.

Jleknusi 7. Koppo3uss meranaoB. MeToabl 3alIMTHI METAJJIOB OT
KOppoO3uM

1. Koppo3ust MeTasmios.

2. Knaccudukarmss KOppO3MOHHBIX MPOIIECCOB.

3. Xumuueckasi KOppo3usi.

4. DnekTpoXuMu4ecKasi KOpposHusl.

1-7




5. MexaHu3M JIEKTPOXUMUYECKON KOPPO3HUH.

6. Bunpl genonspuzamuu.

7. 3amuTa METauIoB OT KOPPO3HUH.

8.3a1uTHBIE TOKPHITHS: METAJUINYECKUE U HEMETaNINYECKUE.
9. DnexTpoXxuMHUYECcKas 3allluTa: IPOTEKTOPHAs U KaTOHasl.
10. THruOUTOpHI KOPPO3UHU

Ilepeyenb npakTHYECKHUX PadoT

Hepeqeﬂb NMPaAKTUYECKUX paﬁoT - HE MPEAYCMOTPEHBI y‘leﬁHLIM IJIAHOM

Ilepeuens 1abopaTopHbIX padoT

Tema s1a6opaTopHoii pa6oTsl. Bonipockl, oTpadéaTbiBaemMble Ha Bcero Yu4eOHo-
J1a0OpPaTOPHOM 3aHATHHU 4acoB MeTOANYeCcKoe
olecneyeHue
1 2 3
Tema: «KHCJIOTHO-OCHOBHBIE H OKHCJIHTEJIbHO-BOCCTAHOBUTEIbHbIE 4 5-7,9
CBOICTBA BelEeCTB»
OKHCANTENbHO-BOCCTAHOBUTEIbHBIC PEAKIINH
Tema: «XumMHYecKkass KHHETHKA M PaBHOBeCHe» 4 5-7,8
XHMMHYECKOE PABHOBECHE M CKOPOCTh XMMUYECKOUN peaKIuu
Tema: «MeTaJbl. DJIeKTPOXUMHUYECKHE CHUCTEMBbI. 4 5-7,10
l'anbBaHN4YeCKHE 3JIEeMEHTBI. JJIEKTPOJIN3 COJIei»
CaoiicTBa BoJibl. PacTBOpBL.
Tema: «Mertanibl. DJIeKTPOXUMHYeCKHe CHCTEMBI. 4 o-7
l'anbBaHNM4YeCKHE 3JIEeMEHTBI. JJIEKTPOJIN3 COJIei»
DIEeKTPOoan3
3agaHus 1151 CaMOCTOSITeIbHON PadoThI CTY/ICHTOB
Bomnpocsl 111 CaMOCTOATEIBHOI0 H3y4YeHUs (3a1aHus) Bcero Yu4eOHo-
Yacos MeTOANYeCKoe
o0ecrieyeHue
1 2 3

CoBpemeHHBIC acCHeKTbl pa3BUTHS XMMHU. OCHOBHBbIC NMOHATHA M 6 1-7

3ak0Hbl XMMUH. CTpoeHne atoma CBsi3b XMMUU C APYTMMHU HAyKaMH.

Apyrux
MIPOMBIIIJIEHHOCTH. XUMHUYeckue pacueTsl. CamocTosTenbHas padora

3HaueHue XHUMHUH B  CTPOUTENBCTBE U OTpacisix
110 OCHOBHBIM 3aKOHOM XMMMH. VcTOpHs pa3BUTHSA NMPEACTABICHUM O
ctpoeHnn aroma. llepBele moxenu crtpoeHus aroma. [lonAtne o
KBaHTOBOM MexaHHKe. CocTaBl€HHE 3JIEKTPOHHBIX M TpapUuecKux

(dbopMyI aTOMOB U HOHOB




Ilepuonnueckasi cucreMa 3J1eMEHTOB B CBeTe TEOPUHM CTPOEHMSA
atoma. XMMHYeCKas CBSI3b M CTPOEHHE MOJIEKY.I.

JlnanekTuyeckuil  XapakTep MNEpPUOJUYECKOr0 3aKOHA. 3HA4YCHUE
MEepPUOANYECKON CHCTEMBbI 3JeMEHTOB. OrmpeneneHue IMOJI0KECHUS
JJIEMEHTAa B IIEPUOJMYECKON CHCTEME 3JIEMEHTOB I10 3JIEKTPOHHOM
dopmyne. PagmoakTHBHOCTh. DHEPreTUYECKUE AMArpaMMBl TOMO- H
TeTePOSICPHBIX JIByX-aTOMHBIX MOJEKYJ M HOHOB, COCTOSIIHUX W3
aTOMOB DJIEMEHTOB BTOporo mepuona. Pacuerbl UIMHBI CBS3H.
BzaumopeiictBue mexay wmomekyinamu. KomriuiekcooOpazoBaTenu u
murangel.  Kpucramimueckue cuctembl. THUIBI  KPUCTAJUTMUECKUX
pelieTok. ArperatHoe cocTosiHHe BeliecTBa. Da3oBbie MpeBpaLCHUS
BelIeCTBa

1-7

Kucs10THO-0CHOBHBIE U OKMCJIUTEJbHO-BOCCTAHOBHUTEIbHbIE
CBOMCTBA BelleCTB

OCHOBHBIE KJIACCHI HCOPraHNYCCKUX COGI[HHGHHfl. CamocrosTelbpHas
paborta TO KJaccaM HEOPraHWYECKUX COCAWHCHHMN. THUIUYHBIC
OKUCIUTENIM M  BOCCTaHOBUTENU.  HampaBneHue — npoTekaHus
OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKLuu. Onpenenenue
SKBUBAJICHTOB OKUCJIUTENS U BOCCTAaHOBUTENS. Poiib cpeabl B mponeccax
OKHUCJICHUSI-BOCCTAHOBJICHUS

XuMuyeckass KHHeTHKA M paBHOBecHe

MonekyJIIpHOCT, M NOPSAAOK peakuuid. BiusHue karamms3atopa Ha
ckopocTh peakiuu. CroxHble peakuuud. DopmanpHas KUHETHKA.
O¢dextuBHoe Bpems peakuuu. KBasupaBHOBeCHOE NpUOIIMKEHHUE.
ConpsokenHple  peakuuu. KBasucraumoHapHoe MNpUOIMKEHHE IS
IIOCJIEZI0BATENbHBIX PEAKLIUN

1-7

3aKOHOMEPHOCTH NMPOTEKAHUA XUMUYECKUX peakuuii. XuMHYecKas
TePMOIMHAMMKA

OHeprerudeckue 3PpPexTsl XUMHUUECKUX peakiuid. Tepmoxumus. 3aKoH
I'ecca. Terora oOpa3oBaHus XUMHUYECKUX coeauHeHHuil. [loHsTHe 00
SHTPONMH. 3aBUCHMOCTb JHTPOIIMM M DSHTAIBIIMM OT TEMIIEPATYpPHI.
VYopsI0UEHHOCTh CTPYKTYPBI BEILIECTBA U SHTPOIIHS.

Mertannbl.  JJeKTPOXHMHYECKHe cHcTeMbl. [aJdbpBaHM4eckue
3J1€MEHTBI. JJIEKTPOJIH3 COJIeil.

Poxnenune snexrporexHuku. Ilpumenenue snexrposmsa. Ilomyduenue
METAJUIOB C MCIOJIB30BAHUEM DJIEKTPOIM3a. OJEKTPOIUTBI U HX
ceoicTBa. ['anpBanm3anms. [IprMeHeHME raabBaHMYECKUX ITOKPBITHH.
KoHueHTpalnoHHble rajJbBaHUYECKUE DJIEMEHTHI.

1-7

Koppo3us meramnos. Meroabl 3aliUTHI METAJVIOB OT KOPPO3UH
Mertaiisl. OcHoBHBIE ANNEKTPOXUMUYECKUE MTOHSATHSL.
OnexTpoxumuueckue mponecchl COCTaBlI€HHE CXEM TallbBaHUYECKUX
aneMeHToB U pacdeT DJIC. AkkymynsaTopbl. OCHOBHBIE METO/IbI 3AILUTHI
OT KOPPO3UH.

CymHocTs 31eKTponu3a Poinb BTOPUYHBIX MPOLECCOB MPH IEKTPOIIU3E.

[TpakTHyeckoe NPUMEHEHUE IEKTPOIIH3a.

1-7

PacuerHo-rpadgmyeckasi paboTa He peIyCMOTPeHa Y4eOHbIM INIAHOM




KypcoBas pabdora He nmpeaycMOTpeHa y4eOHbIM IJIAHOM

Oo0pa3oBaTte/ibHbIE TEXHOJIOTUH

[lpm peamnzanmuu ydeOHOro Marepuaiga Kypca «XHMHS» HCHOJB3YIOTCS  pa3IWYHbIC
o0pa3oBaTeNbHbIE TEXHOJOTHH, CIIOCOOCTBYIOIIME CO3AAHUIO aTMOC(epbl CBOOOTHOW M TBOPUYECKOU
JMCKYCCUU KaK MEXY MPENoIaBaTeIeM U CTYAEHTaMM, TaK U B CTYAEHUYECKOU rpymme. Llenpto npu 3Tom
SABJISICTCA BBIpa6OTKa Y CTYACHTOB HABLIKOB U KOMHGTGHHHﬁ, IIO3BOIAKOIIUX CaMOCTOATCIIBHO BCECTHU
UCCIICI0BATEIbCKYIO H HAYyYHO-TIEIarOTHUECKYIO padoTy.

AyIuTOpHBIE 3aHATHUS TPOBOMATCS B BHJE JICKIMH ¢ ncnonb3oBanueM [IK u xoMmbroTepHOTro
IPOEKTOpa, TPAKTUYECKUX 3aHATHH, ¢ wucnoib3oBaHueM [IK  mpu  mpoBeneHuMM  pacueTos.
CamocrosiTenbHasi padoTa CTYIACHTOB NPOBOJUTCS O] PYKOBOJCTBOM IMpernojaaBaTeseld, ¢ OKa3aHUEM
KOHCYJIbTAIMH U IIOMOIIY ITPH OATOTOBKE K KOHTPOJIBHBIM PadOTaM, BBIITOJIHEHUHU TOMAIIHUX 3alaHUN

B pamkax y4eOHBIX KypcOB MOTYT OBITb MpPEIyCMOTPEHbI BCTPEYH C MPEICTaBUTEISIMU
POCCHICKMX H 3apyOeXHBIX KOMIIAHWH, YHHUBEPCUTETOB, TOCYIApPCTBEHHBIX U  OOIIECTBEHHBIX
OpraHu3alMii, MacTep-KIACChl 3KCIEPTOB U CIIELIMAIUCTOB.

DoH/ OLIECHOYHBIX CPEICTB

@OHJT OLEHOYHBIX CPEJACTB MO JAUCLUUIUIMHE OOECIIEUMBAET NMPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3ysibTaToB O0y4yeHHUsl (KOMIIETEHUUH M MX HHIUKATOPOB) IOCPEJICTBOM MEPOIPHUATHI TEKYLIEro,
pyOEXKHOT0 ¥ MPOMEXKYTOUYHOTO KOHTPOJIS 1O AUCLUIIIIUHE.

CBs3p Mexay (opMUpyeMbIMH KOMIETEHUMSIMM U (OpMaMHU KOHTPOJISI HX OCBOCHHS
IpeJCTaBJIeHa B clleAyrolIel Tadnuie:

HaunmenoBanue
Ne Konx n HanMeHOBaHME HHIMKATOpa HanmenoBanue

KOHTPOJHMPYEMBIX o
n/n JOCTHO)KEHUS] KOMITeTEeHLIU I OLIEHOYHOI'O CPe/ICTBA
pa3zennoB (TeMbl)

BxoaHoi KOHTPOJIb
YKE-1 Bormpocs! BXoaHOTO
KOHTPOJISA (MTMCHbMEHHO)
ATTecTtanus pa3fenoB, TEKYIIUA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoagHO#i KOHTPOJb

2 Paznen 1 «OcuoBel | YKE -1; YKII-3; OIIK- 1. Hoxknazn — (ycTHO)
XUMHUHN
KonTpomas nmo uroram
- (MUCHbMEHHO)
3 Paznen 2 YKE -1; YKII-3; OIIK- 1. Hoxknan — (ycTHO)
«DIEKTPOXUMUS»
KonTpomas nmo uroram
- (MUCBMEHHO)
[TpomexxyTouHas aTTecTanus
4 | 3auer VKE -1; YKII-3; OIK- 1. Bonpocer « satery

(ycTHO)

BxonHo# KOHTpoONb MpeAHa3HaueH Uil BBISABICHUS MPOOEIOB B 3HAHUAX CTYACHTOB U FOTOBHOCTH MX K
MOJyYeHHUI0 HOBBIX 3HAaHUK. OIIEHOYHBIE CpEACTBA JUIS BXOJHOTO KOHTPOJS MPEACTaBISIOT COOOMH
TECTUPOBAaHUE, KOTOPOE BBIJTAIOTCS CTYJE€HTaM B MMCbMEHHON opMe.

IlepeyeHb BONPOCOB BXOAHOI0 KOHTPOJIS
(TectupoBanmue)
1. K kncinoram OTHOCUTCS Ka)XK0€ U3 BEUIECTB, YKa3aHHBIX B PSIAY



1) H,S, HNOs, HBr 3) HC1, H,S04, KCI

2) HI, HsPO4, NH3 4) HCI Q4, CHy4, HoS

2. B nopsiike ycuieHuss HEMETaJUTMUECKUX CBOMCTB XUMUYECKHUE JIEMEHTHI PACIIONIOKEHBI B
psaay

1)P—-S— CI 3)0—->S—Se

2)N— P — As 4)S —P — Si

3. ATOM XJIOpa UMEET pacCIpe/IeICHIE AIEKTPOHOB I10 CIIOSIM:

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

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

4, B coenmuHeHMn ¢ BOIOPOJIOM CTEIEHb OKUCIEHHUS -2 BCEr/la MMEET KaKIbI M3 JBYX
XAMHYECKHAX DJIEMEHTOB:

1O, S 3)0,C

2)S, N 4) S, Cl

5. Peakumst ropenus ammuaka, ypasaenue kotopoit 4NHs + 30, = 2N, + 6H,0 +Q, sBisiercst
peakuuei

1) 6e3 U3MEHEHUS CTENICHEeH OKHUCIICHHUS, KaTATUTHYCCKOM, SK30TEPMUIECKO

2) ¢ UI3MCHEHHEM CTEIICHEH OKMCICHHS, HEKATaTUTHIECKOM, HI0TEPMHUCCKOM
3) ¢ U3MEHEHHUEM CTEIICHEH OKUCIICHHS, HeKATATUTHYSCKON, 9K30TEPMUUYCCKOM
4) 06e3 U3MECHEHUS CTEIICHEH OKUCICHHS, HEKATATUTHYECKOM, DK30TEPMUIECKOM

6. Honsl Bo10po/1a M KUCTIOTHOTO OCTATKA MPH AJIEKTPOIUTUIECKOM IUCCOIUALIUNA 00pa3yroT
1) NaH,PO4 u NasPO4 3) HNO3z u NH3
2) H,SO4 u HBr 4) KzSiOg n HC1
7. B cootBeTcTBUU C COKpAILlEHHBIM MOHHBIM YPaBHEHUEM Cu* + 20H =
Cu(OH); B3anMoIeHCTBYIOT
1) CuSO4 u Fe(OH), 3) Cu,SO3 u NaOH
2) CuCl, u Ca(OH); 4) KOH u Cu,S
8. Oxkcua Maruus pearupyer ¢
1) CuO 3) HNOs
2) Ca(OH); 4) KOH
9. OcHoBaHue U COIb 00pa3yrTCs MPU B3aUMOICHCTBUN
1) Ba(OH); u KNOs 3) Cu(OH); u ZnCl,
2) NaOH u Fe»(S04)s 4) KOH u H,S04
10. B mepuoge HeMeTAIIMYECKHE CBOMCTBA XHMMHUYECKUX OJJIEMEHTOB C YBEIMYEHHUEM

ATOMHOTI'O HOMECpa YCUIIMBAIOTCS, IOTOMY YTO

1) HE U3MEHSAETCS YUCIIO QJICKTPOHHBIX CJIOCB B ATOMC

2) U3MEHSETCS BAJICHTHOCTD AJIEMEHTOB B BOAOPOAHBIX COCAUHCHUAX
3) YMCHBIIACTCA YHUCIJIO IJICKTPOHOB BHCIIHETO 3JICKTPOHHOT'O CJIOA
4) YBCIMYHUBACTCA YHUCJIO 3JICKTPOHOB BHCHIHET'O SJICKTPOHHOI'O CJIOA

Texkymui KOHTpOJIb — 3TO HEHNPEPBIBHO OCYIIECTBISIEMBIA MOHMTOPUHI YPOBHSI YCBOEHUS

3HaHUU U GOPMUPOBAHUS YMEHHUI U HABBIKOB B T€UEHUE ceMecTpa. TeKyIIHi KOHTPOJIb 3HAaHUM, YMEHUI
U HaBBIKOB CTYJEHTOB OCYILIECTBISETCS B XOJA€ YYEOHBIX (AyJUTOPHBIX) 3aHATHHA, MPOBOJUMBIX IO
pacniucanuo. GopmMamMu TEKYILEr0 KOHTPOJIS BBICTYIIAIOT OIPOCH! HAa NMPAKTUUECKUX 3aHATUAX, PELICHUE

KOHTPOJIbHBIX pa60T, JOKJIaabl 1 pe(bepaTLI.

Ilepeyenb TeM AJ1s1 MOATOTOBKH AOKJIA/1a
1) buotexHONOTHs ¥ TeHHAsI HH)KeHepHs - TexHojoruu X XI Beka.
2) HaHoTexHONOTUST KaK TPUOPUTETHOE HAIMpPABICHUE pa3BUTHS HAYKH W TPOU3BOJCTBA B

Poccuiickoit ®enepanuu.

3) CoBpeMeHHbIE METO/IbI 00€33apaKUBAHUS BOIBI.
4) ANoTponHs METAIIOB.



5) XKuznb u nesrensHoctsh J[.M. Menneneena.

6) «IlepromnueckomMy 3aKOHY OyayIlee He TPO3HUT Pa3PyIICHHEM. .. )

7) Cunres 114-ro snemenTa - TpuyMd POCCHHCKHX (HHU3UKOB-SIICPITHKOB.

8) Usoromsl Bogopoa.

9) Hcnonb3oBaHue padOAKTHBHBIX H30TOMOB B TEXHHUCCKHUX LIEIISX.

10) PeHTreHOBCKOE M3IIy4CHUE U €0 UCITIOIB30BAHUE B TEXHUKE M MEJTUIIMHE.

11) TIna3ma - 4eTBEpTOE COCTOSIHUE BEIICCTBA.

12) AmopdHble BelecTBa B IPUPOIC, TEXHUKE, OBITY.

13) Oxpana oOkpyKaromieid Cpeabl OT XHMHUYECKOro 3arps3HeHus. KonuuecTBeHHBIC
XapaKTEPUCTHKH 3arPS3HEHUS] OKPYKAFOIIEH CPEJIbI.

14) Xusus u gesrenpHocts C. Appenunyca.

15) BxJiag 0TE€4eCTBEHHBIX YUCHBIX B PA3BUTHE TCOPUH HIEKTPOJUTUICCKON AUCCOIHAITUH.

16) Mcnonb3oBaHre MUHEPATLHBIX KUCIOT HA MPEANPUATHSIX PA3THYHOTO MPOQHIIS.

17) BuptyanbHOE MOJECTUPOBAHUE XMMUYECKUX ITPOLIECCOB.

18) DrexTposu3 pacTBOPOB AIIECKTPOJIUTOB.

19) DreKTpoau3 pacIuIaBOB JICKTPOIUTOB.

20) IlpakTHyeckoe  TpPUMEHEHHE  3JCKTpOIM3a:  papUHUPOBaHUE,  TabBaHOIUIACTHKA,
raJbBaHOCTETHSI.

21) Ponb METaJIOB B MCTOPUHU YEJIOBEYECKOW IMBHUIM3AIMK. VICTOpHS OTEUECTBEHHOH YepHOit
MeTautyprud. COBpeMEHHOE METAJLTYPTrUYeCKOe MMPOU3BOICTBO.

22) Vcropuss OTEYECTBCHHOW IBETHOW MeTauTypru. Poiib METaloB W CIUIABOB B HAy4YHO-
TEXHUYECKOM IpOrpecce.

23) Koppo3us METaJIOB M CIIOCOOBI 3alUThI OT KOPPO3HHU.

24) VHepTHbIC WK OJAropOHBIC Ta3bl.

25) Posxnarorue coiv - rajloreHsbl.

26) Vcropus MIBEICKOM CITHMYKH.

27) CoBpeMeHHbIE TPEICTABICHUS O TEOPUH XUMHUUECKOTO CTPOCHHUSL.

28) XuMust yrieBo0POAHOTO ChIPhs M MOst Oymyiiast mpodeccus.

29) VYri1eBoJ0pOIHOE TOILTHBO, €TO BH/IbI U Ha3HAUYCHUE.

30) CBapouHOe MPOU3BOJCTBO U POJIb XUMHUH YIIIEBOOPOIOB B HEM.

ATTecTanus pasjiena 1no AUCHUILTHHE MPOBOJUTCS B MUCbMEHHOM hopMe KOHTPOIbHOM paboThl. Ha
paboty orBoautTcsa 40 MUHYT.

ATTecTanus pazjena Mo AUCHUILUIMHE - CUCTeMa CTaHAapTHU3WPOBAHHBIX 3aJaHUi, MO3BOJISIONIAS
aBTOMATHU3HPOBATh MPOLEYPY U3MEPEHUSI YPOBHS 3HAHUI U YMEHHUM 00ydaromerocs.

KoHTpoJib 10 uTOram (KOHTPOJIbHAsA padoTa)
Bapuanr Ne 1

1. K xakuM KiaccaM HEOpPTaHHMYECKUX COEAMHEHUN (OKCHM, TMEPOKCHUM, KHCIOTa, OCHOBaHUE,
amM(pOTepHBINA THIPOKCHI, COJIb) OTHOCATCS yka3zaHHbIe BemecTBa: NaOH, KCI, NaHSO,4, CO,?

2. K kakum nepuopy, rpyIie u noarpynmne nepuoanueckoi cucremsl [[.M. MenaeneeBa oTHOCATCS
AJIEMEHTHI IIMHK U XJIOp?

3. CocTaBbTe YpaBHEHHUS SJIEKTPOIUTHUECKON TUCCOIMALIMN CIENYIOIINX BEIIECTB:

HzSOg —

A1C13, -

Fe(OH)g. -

4. CocTaBbTe MOJIEKYJISIPHBIE YPAaBHEHUS CIEAYIOIINX PEaKIIHiA:

MnSO,4 + NaOH —

KNO; + H,SO4 —



5. Yemy paBHa CTENEHb OKUCIIEHUS aTOMOB Maprania u cepsl B KMnOj4 1 HpS?

6. PaccumraiiTe MaccoByo 1010 (TIPOIICHTHI) yriaepoaa B Merane (CH,).

7. YCTaHOBUTE COOTBETCTBUE MEXIY HAa3BaHUEM BEIIECCTBA U TUIIOM KPUCTAIUIMYECKOM PELIETKHU.
(OTBeT 3anmumuTe B BUJIE MTOCIIEI0BATEILHOCTH OYKB.)

1) Xnopun HaTpusl. a) MounekynspHas.
2) Anmas. 0) Meramumnueckasi.
3) Xmop. B) MoHHasl.

4) LluHK. r) ATomHasl.
OTBET! it

8. Pacnionoxute (popMyibl CAEAYIOMIMX BEIIECTB 110 YOBIBAHUIO CTEIIEHU OKHCIICHUS aTOMa a30Ta.
(OtBer 3anumuTe B BUJIE MOCIEA0BATEIHHOCTH HPP.)
1) N,; 2) N,O:; 3) NH;; 4) N,Os.
OTBET! it .
9. B rpynmax ¢ Bo3pacTaHuEM MOPSIAKOBOTO HOMEPA PaJANyChl aTOMOB
OTBET! it
10. Oxcumy SO7 COOTBETCTBYET THAPOKCH, (HOPMYIIa KOTOPOTO ...''vvenrnnnnn. ..

Bapuant Ne 2

1. K kakuM KiaccaM HEOpPraHMYECKHUX COCIUHEHHUN (OKCHJ, MEpPOKCUM, KHUCIOTa, OCHOBaHHE,
amM(pOTEepHBINA THIAPOKCHI, COJIb) OTHOCATCS yKa3zaHHbIe BemecTBa: NazPO,, Ba(OH),, ZnO, H,S?

2. K xakuMm mnepuoay, rpymnmne u mnoxarpymme nepuoaumdeckoil cucremsl [I.M. Menneneesa
OTHOCSATCS 3JIEMEHTBI HATPUI U KUCIOPOA?

3. CocraBbTe ypaBHEHHMSI NEKTPOIUTUYECKON TUCCOLUAIMN CIEAYIOIINX BEIECTB:

HzSO4 —

HF —

Cu(OH); —

Ca(NOs), —

4. CocraBbTe MOJICKYJISIPHBIC YPAaBHEHUS CIICIYIOIINX PEAKIIUNA:

MgSO4 + NaCl —

Fe(OH); + HNO3; —

5. Uemy paBHa cTeneHb OKUCIEHHs aTOMOB xj10pa U pocdopa B KC1O3z u P4O19?

6. PaccumraiiTe, CKOJIIBKO MOJb ra3a COAEPKUTCS B 224 11 ra3a mpH H. y. (I3BECTHO, YTO NIpH H. y. 1
MOJTb Ta3a 3aHuMaet 22,4 ).

7. YcTaHOBUTE COOTBETCTBHE MEXKAY HAa3BaHHEM BEIIECTBA M THUIIOM KPHCTAIUTMYECKOW PEHIETKH.
(OTBeT 3anMIIMTE B BUIE TOCIIE0OBATEIILHOCTH OYKB.)

1) Xnopun kamus. a) MonekynsipHas.
2) Anmas. 0) Merammueckas.
3) Mox. B) MoHHas.

4) XKeneso. r) ATOMHas.
OTBET! iviiiiiiee,

8. Pacnionosxute popMyIbl CASAYIOMIMX BEIIECTB M0 YOBIBAHUIO CTETIEHU OKHCIIEHUS aTOMa a30Ta.
(OTBeT 3anumuTe B BUJIE MOCIEN0BATETLHOCTH ITU(DP.)

1) N,; 2) N,O: 3) NH3; 4) N205.

OTBET it .

9. B mepuoaax ¢ Bo3pacTaHueM MOPSAKOBOTO HOMEPA PATUYCHI ATOMOB ......evvnnennn.... .

10. Okcuny BaO cooTBeTcTBYET rUAPOKCHI, POPMYIIA KOTOPOTO ...'vveevrennnne.

[TpomMexxyTouHasi aTTecTalus MO TUCIUILIMHE B COOTBETCTBHH C YYEOHBIM IJIAHOM HAIIPaBJICHUS
npoBoAuTcs B ¢dopMe 3adera. 3adeT MO JUCIUILIMHE MPEACTaBIseT cOOOW HTOrOBOE HCIBITAHHE IO
npodeCCHOHATLHO-OPHUEHTUPOBAHHBIM nmpobiaemam, yCTaHaBIIMBAIOIIEEe COOTBETCTBHE
MMOATOTOBJICHHOCTH CTYIEHTOB TPEOOBaHMUSIM 00pa30BaTEIBLHOTO CTAaHAApTA. 3a4eT MPOBOJUTCS C IEBIO



MIPOBEPKU YPOBHS U KadecTBa (POPCHPOBAHHOCTH KOMIIETCHIIMH B paMKaX COOTBETCTBYIOIIETO dTama U
MO3BOJISICT BBISIBUTH W OICHUTh TEOPETHUYECKYIO M MPAKTUYECKYIO MOATOTOBKY CTYAEHTA JJISl PEIICHHS
poeCCHOHATBHBIX 3a]1a4.

Bonpocsl BEIXOJHOT0 KOHTPOJIsI (324€T)

1. [Ipeamer u 3a7a4u XUMUU. Y CTIEXU COBPEMEHHOU XUMUMU.

2. OcHoBHbIE TOHATUSA XUMHUH. OCHOBHBIE 3aKOHBI XUMUHU.

3. Ctpoenust atoma. CoctaB aToMHbIX saep. M3otombl, u300apel SnepHas Mmonenb aroma
(Pezepdopn). Teopust Ilnanka. Ilocrymarel bopa. KopmyckyisipHO-BOJTHOBBIE CBOMCTBA AJIEKTPOHA.
VYpaBHenue ne-bpos.

4. KBanToBble uwmcia: rinaBHoe (n), opOutanbHoe (1), MarHuTHOEe (M) W cnuHOBOE (S); WX
XapaKTEPUCTUKU U B3aUMOCBSI3b.

5. Ipunuun Ilaynu; cnenctust u3z npunuuna Ilaynu. Ilpunuun Haumensiel 3Hepruu (mpasuia
KineukoBckoro). IlpaBuiio Xynaa.

6. DnexTtpoHHnble u rpaduyeckue GopMynbl. OIEKTpOHHbIe aHajord. HopmaneHoe u
BO30Y>KJICHHOE COCTOSTHHE aTOMOB.

7. Ilepuoaudeckuii 3aKoH U nepuoaudeckas cucrema J[.M. Menneneesa. 3akon Mosznu. [Tepuoabr
U TPYNIBI B CBETE TEOPUU CTPOCHUS aTOMa. BaleHTHOCTh aTOMOB.

8. M3MeHeHne KHUCIOTHO-OCHOBHBIX M OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB BEIIECTB B
3aBHCUMOCTH OT CTEIICHH OKHCIICHHS JIEMEHTA, OT MmoyiokeHus B Tabnmune J[.1. Menneneesa.

9. OxuCIUTENHPHO-BOCCTAHOBUTENbHBIE peakiuu. Cternenp okuciaeHus. [Iporecchl OKUCIIeHUs U
BOCCTAHOBJICHUS. THIBI OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX peakuui. TUIHYHBIE OKHUCIUTEIN W
BOCCTAHOBUTEIIH.

10. Metonsl  cocTaBleHHME  YpPaBHEHHH  OKUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX  pEaKLHUU:
ANEKTPOHHOTO OallaHCca, HOHHO-3JIEKTPOHHBIN.

11. Xumunyeckasi cBsi3b. OCHOBHBIE BUIbI M XapaKTEPUCTHKU XUMHUYeCKOW cBsi3u. KoBanmeHTHas
CBsI3b. MexaHu3M 00pa30BaHMsS KOBAJICHTHOHM CBs3H. MeToi BaleHTHbIX cBsized. Hacklmaemocts u
HaIpaBJIEHHOCTh KOBaJIEHTHOM CcBs3U. [lonsipHast KoBaJeHTHAs CBA3b.

12. Wonnas cBs3b. Teopust Koccemns. Merammdeckas CBs3b.

13. BomopomHas cBsizb. B3ammopelicTBHEe MEXIy MoOJieKylamMH. JJOHOPHOAKIENTOpHHAs CBS3b.
KomriekcHbie coetuHeHusl.

14. OcHOBHBIE TOHATHUS XWUMHUYECKOW TEPMOJAMHAMUKH. BHYTpeHHSST SHEprus M HHTAIbIUS
cucrembl. TemoBble 3(h(PeKThl XUMUUECKUX peakiuil. TepMoxXxumMHueckue ypaBHeHHUs. 3akoHbI I'ecca.
DOHTanbnus 00pa3oBaHUs XUMUUYECKUX COSAMHEHUN.

15. CkopocTb XMMHYECKMX pEaklMii B TOMOI€HHBIX CHCTEMax. 3aBUCHUMOCTb CKOpPOCTH
XUMHUYECKUX PEaKIMi OT KOHLIEHTpaluU. 3aKoH JeicTBus Macc. KOHCTaHTa CKOPOCTH peakltu.

16. 3aBHCUMOCTh CKOPOCTH XHUMHUYECKHX PEAKIMH OT MPHUPOIBI M TEMIEpaTypbl. DHEPTHUs
aktuBaiuu. [Ipasuno Bant-T'opda. Ypasuenue Appennyca.

17. CxopocTb XMMHYECKUX pEaKIMi B TeTEPOTreHHBIX CUCTEMax. 3aKOH JAEWCTBUSA Macc JUIs
TeTEePOreHHBIX PEAKIINM.

18. IlonsTHe o KaTanu3e U Karanu3aTopax. MexaHu3Mm neicTBus karanuzaropa. 19. OOparumbie
peakuuu. PaBHOBECHOE cocTosiHME cucTeMbl. KOHCTaHTa paBHOBECUS AJI1 TOMOTE€HHBIX U T'€TE€POr€HHBIX
cucteM. [Ipunmun Jle Illatenbe. BiusiHue naBnenusi, Temmneparypbl, KOHLEHTPALlUM Ha CMEIECHUE
XUMHUYECKOTO PABHOBECHS.

20. JucnepcHble cucTeMbl, WX Kiaccupukanus PacTtBopbl. XWMHUYecKas TEOpPHUS PAaCTBOPOB.
CriocoObI BEIpayKEHUS KOJIMYECTBEHHOI'O COCTaBa pacTBOPOB. PacTBOpUMOCTB.

21. OOmme cBOMCTBa pacTBOPOB. 3akoHBI Payns. OcMoTudeckoe aaBiieHue, 3akoH Bant-I'odda.



XUMHUYECKOE PAaBHOBECHE B PAaCTBOpaX.

22. BogHbie pacTBOPBI JJIEKTPOJIUTOB. TeOpHsS DIIEKTPOIUTHYECKON muccommarnuu. Ilpomecc
nucconuanui. CuibHble W ciiadble 3JeKTpOoiauThl. CTeneHb U KOHCTAaHTa AUCCOLUAIUN. AKTUBHOCTD.
ManopactBopumsie 3aeKTposuThl. [IpousBenenue pacrsopumoctu (I1P).

23. DneKTpoJMTUYecKas Iuccolnanus Boasl. Bonopoanslit mokazaTensb cpebl. UHAMKATOPHI.

24. CymHOCTh DJIEKTPONIM3a. DJIEKTPOJIM3 PaACIIaBOB. PacTBOpUMBIE M HEPAaCTBOPUMBIC aHO/IBI.
BropuuHbie mpoIiecchl U AIIEKTPOIIH3E.

25. Karomuple W aHOAHBIC MPOLECCHl NPU BIIEKTPOIM3E BOIHBIX PACTBOPOB JIEKTPOJIUTOB.
3axonbl @apazes. Boixoq no Toky.

26. Kopposust meramnoB. Knaccudukanus KOppO3MOHHBIX MPOLECCOB. XUMHUYECKas KOPPO3US
(razoBasi KOppo3usi, KOppo3us B HednekTposiuTax). Kunernka xummueckoil kopposuu. Kosddumment
CIUIOIIHOCTH.

27. DIeKTpoXUMHUYecKasi KOppo3Ms; ee BHIbl U CymHOcTh. Koppo3usi ¢ BOJOpPOIHON U
KHMCJIOPOJIHOM JETIOISAPU3ALUEH.

28. Kmaccudukamusi METOMOB 3aIllMTHl METAVIOB M CIUIAaBOB OT KOPPO3WH. MeTauimuecKue
3aIUTHBIC TOKPHITHUS (KaTOAHBIC ¥ aHOAHBIC). HeMeTamnyeckue 3auTHBIC TOKPBITHS.

29. DIEKTPOXUMHUYECKUE METOBI 3alTUTHI (IIPOTEKTOPHAS 3aIIUTa, KATOIHAS 3aIIUTa).

30. M3meHeHne CBOMCTB KOPPO3WOHHOM CpeJbl: MHTMOUTOPHI KOPPO3MH, MX KiIacCH(PUKALMSI U
MEXaHU3M JIEUCTBUS.

HIxaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

Bbanasl Ouenka (6ana
(uroroBoit 3a OTBET Ha
PEUTHHTOBOM 3ayere)
OIICHKH)

TpeOoBanus K 3HAaHUAM

— OueHka «3a4T€HO» €CIM OH UMEET 3HAHHsS OCHOBHOIO MaTepHana, €CIH OH
MPOYHO YCBOWJ MPOrPaMMHBII MaTepral, NOCIe0BATENBHO, YETKO U JIOTHIECKH
CTPOHHO €ro W3JaracT €ro Ha 3adeTe, BajeeT HEOOXOIUMBIMU HaBBIKAMH H
IIPMEMAMHU UX BBIIIOJIHEHUS, YMEET TECHO YBSI3bIBATH TEOPHUIO C IIPAKTUKOU

—  YueOHble JOCTHKEHHS B CEMECTPOBBIIl EPHO U PE3yJibTaTaMU PyOEeKHOTO
KOHTPOJISI JEMOHCTPUPYIOT JOCTATOUHYHO CTEIEHb OBJIAJCHUS IPOrPaMMHBIM
MaTEpUAIIOM.

«3aumeHo»

100-65 - 35 6annos

— OueHka «HE 3a4YTEHO» BBICTABISAETCA CTYAEHTY, KOTOpPBIH HE 3HAeT
3HAYUTEIbHON YacTH MNpPOTPaMMHOTO MaTepHaja, JOMyCKaeT CYIIeCTBEHHBIC
ommOku. Kak mpaBuiio, OlleHKa «HE 3a4TEHO» CTABUTCS CTYAEHTaM, KOTOpbIE HE
«He 3a4MeHO » MOTYT TpOJODKMTH  OoOydeHne 0e3  JIONOJHUTENBbHBIX  3aHATHH IO
- 0 bannos COOTBETCTBYIOIIEH TUCIUITIHHE.

— YueOHBIE JOCTHXEHHS B CEMECTPOBBII MEPHOA M PE3YNIbTaTaMH PyOEeKHOTO
KOHTPOJISI IEMOHCTPHUPOBAIM HE BBICOKYIO CTEII€Hb OBJIAJEHUS IPOrPaMMHBIM
MaTepraJioM 110 MUHUMaJIbHOH TUIaHKE.

64-0

Y4eOHOo-MeToAuYecKoe U MH(pOpMAaHOHHOE o0ecneyeHne
yueOHOM TUCUMILINHBI

OcHoBHas JInTepaTypa
1. Munaeckas JI.B. O6mas xumus. 11 HHKEHEPHO-TEXHUUYECKUX HAIMPABICHUN TOJTOTOBKU U

cnenuanbHocTel: yyebHoe mocobue / JI. B. Munaesckas, H. A. Illeronuxuna. — Cankr-IletepOypr:
Jlanb, 2020. — 168 c¢. Pexxum mocryma: https://e.lanbook.com/reader/book/126907/#2

2. EropoB B.B. O6mas xwumwus: ydeOnuk mis BY3oB / B.B. Eropo. — 2-¢ u3n. — CaHKT-
[MerepOypr: Jlanp, 2021. — 192 c. Pexxum noctyna: https://e.lanbook.com/book/153684

3. YpsaaukoBa M.H. Xumus B 3a1a4ax M ynpaXHEHHUIX [DIEKTPOHHBIN pecypc]: yd. mocodue: B
2-x 4. — Y. 1 OOmas u Heopranuueckas xumus /| M.H. YpsmaukoBa, A.A. YpsaHukoB. - TamOOB:


https://e.lanbook.com/reader/book/126907/#2
https://e.lanbook.com/book/153684

®I'bOY BO «Tam6. roc. yu-r um. [.P. J[lepxaBuna», 2019. - 108 c. Pexum pgocryna:
https://e.lanbook.com/reader/book/156864/#4
JlonoiHUTeIbHAS JTUTepaTypa

4. AnexcangpoBa D.A. Heopranmueckas xumusa. TeopeTHdeckue OCHOBHI M JabOpaTOPHBII
pakTUKyM: yueOHuk / D.A. Anekcanapona. - Cankrt-IlerepOypr: Jlans, 2019. - 396 c. Pexxum moctyma:
https://e.lanbook.com/book/116356

5. bynano B.B., JlomoBa T.H., PeiOkur B.B. Xummuueckas kuHeTwka: yd4. mocobue / B.B
bynanos, T.H. JlomoBa, B.B. Pwiokun. — CII6: Jlans, 2014. — 288 c. — Pexum pnocryma:
https://e.lanbook.com/book/42196

6. baunor JI.LH. COopHMK 3aa4 ¥ ynpaKHEHHH 1o oOmied xumuu: ydeOHoe mocobue / JI.H.
bmunos, N.JI. Ilepdunosa, T.B. Cokonosa. — Cankr-IletepOypr: Jlanb, 2016. — 188 ¢. — Pexum gocryna:
https://e.lanbook.com/reader/book/75504/#40

7. Cununeiaa 1.H., Tapanosa C.A. MeTtoauueckue yka3zanus K jabopatopHoit padote «CKOpocTh
XMUMHAYECKOH peaKkIuy 1 XUMHUYECKOe paBHOBecHm». - banakoBo: BUTU HUAY MU®MU, 2021. - 16 c.

8. CunmupiHa W.H., TapanoBa C.A. Metoauueckue yka3zaHus K JabopaTopHoil pabote
«OKHUCINTENbHO-BOCCTAHOBUTEIIbHBIE peakuuny. - banakoso: BUTU HUAY MU®DU, 2021. - 16 c.

9. Cunmnpira W.H., TapanoBa C.A. Metoauueckue yka3aHus K JabopaTopHoil pabote
«DNEKTPOIIMTHYECKAs Aucconuans». - baimakoso: BUTU HUAY MU®DU, 2021. - 16 c.

10. Cununeina W.H., TapanoBa C.A. Meronudyeckue yka3zaHusi K J1abopaTOopHOU pabore
«Qnekrponusy. - banakoso: BUTU HUAY MUDU, 2021. - 16 c.

JIeKTPOHHO-0u0ImoTeunbie pecypesit BUTH HUAY MUDU

- AIIEKTPOHHO-0MOIMoTeyHas cucrema HUSY MUDU

- JIIEKTPOHHO-OMOIMoTeYHast cucteMa «KOHCYIBTaHT CTyIeHTay

- QIIEKTPOHHO-OMOIMOTEYHAsI chcTeMa «AHOYKC

- AIIEKTPOHHO-0MOIMoTEeYHast cuctema «JlaHby

- DIEKTPOHHO-6MbIHOTeuHas cucTeMa «FOPATITY

IIporpammHuoe odecnieuenne u MHTEpHET-pecypebl:

- IpoLiecC peanu3anun o0pa3oBaTeaIbHON MPOrpaMMBbl IO AUCHUIUINHE « XUMHUS» B COOTBETCTBUHU C
tpeboBanusimu GI'OC BO obecrieueH HEOOXOJUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrPaMMHOTO
obecrieuenus «Word», «Power Paint» «EXcel»;

- IepedyeHb  pecypcoB  MH(POPMALMOHHO-TEIEKOMMYHHUKAIIMOHHON  cetu  «HTepHeT»
HEOOXOIMMBIX JJIsi OCBOEHUS AUCLUIUIMHBIL:

1. Xumus [ BceX: WUIIOCTPUPOBAHHBIE MaTepHalbl MO OOIIei, OpraHu4eckol u

HEOPraHU4YeCKOU XUMUH [DNEeKTPOHHBIN pecypc] - Pexxum JoCTyIa:
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
2. Xumuyeckue Hayku M oOpa3oBaHue [DneKTpoHHBIH pecypc] — Pexum pgoctyna:

http://www.chem.msu.su/rus/

MarepunanbHo-TeXxHHUYeCKOe o0ecnievyeHne y4eOHOH JUCHUIIMHBI

.HeKI_[I/IOHHBIe 3aHATUA MPOBOAATCA B CICOUATIUM3UPOBAHHBIX aAYJAUTOPHAX, OCHAIICHHBIX
MYJIbTUMEIUHHBIM 00opynoBaHueM. JlabopaTtopHble 3aHATHA NPOBOJATCA B Jabopatopun «OOmas u
HEOpraHuYecKast XUMHs»: YueOHass MeOenb, yaeOHas 10cka, 000pyI0BaHHE:

1. Beompsmurens 3582 ans nabopaTopHOi paboOThI

2. Habop XMMHUYECKHX PEAaKTHBOB U ITOCY/IbI

Ika¢ BeITSKHOM ¢ BeTpoeHHBIM BenTuiaropom BEHTC 150 BKO


https://lbz.ru/metodist/iumk/chemistry/e-r.php%20%0d2

Jnst camocTosTeNnbHOW paboThl oOydaronuxcsi uMeercs: UuTanbHBIM 3a7 C BBIXOJIOM B CETh

WutepHer: YueOHast MeOelb, KOMIUIEKT MYIbTUMEAUUHOTO 000pYI0BaHNUS, IEPCOHAIBHBIE KOMITBIOTEPHI,
MOYV.

Y4eOHO-MeToAMYeCKe PEKOMEHIAUH IJIA CTY/IeHTOB

1. Vxasanus ons npocayuwusanus ieKyuil

[lepen Hayamom 3aHATUN BHUMATEIbHO 03HAKOMUTLCS C yU4€OHBIM IIJIAHOM MIPOBEICHUS JICKIUN U
CIUCKOM PEKOMEH/I0BAaHHOM JTUTEPaTyPhl.

[lepen mocemeHueM oYepeIHOM JEKIUN OCBEKUTh B MMAMATH OCHOBHBIE KOHIIETIIMU MTPOUIEHHOTO
panee marepuaina. [loqroToBuThs npu He0OOXOAMMOCTH BOIIPOCHI IIpernogaBaTento. He Hamo onacathces, 4To
BOIIPOCHI MOTYT OBITH MTPOCTHIMH.

Ha nexiuu oCHOBHOE BHUMaHUE CIIEyeT YACIATh He PopMyIaM U MAaTEMAaTHUYECKUM BBIKIIAIKAM,
a COAEpKAHUIO U3y4aeMbIX BOIIPOCOB, OIPEAECIICHUSAM U IIOCTAHOBKAM 3aj1au.

B nporecce n3ydeHus JIEKIMOHHOTO Kypca He00X0IMMO MO0 BO3MOXKHOCTH 4acTO BO3BpAIIAThCA K
OCHOBHBIM TOHSTHSIM W METOAAM pELIeHUs 3a7ay (3/1eCh BO3MOKEH BBIOOPOUHBIM KOHTPOJIb 3HAHUN
CTYJICHTOB).

XenarenbHO UCHOIB30BaTh KOHCIEKTHI JIEKUWH, B KOTOPBIX HCIOJNB3YeTCS MpPUHATAs
npernojaBaTesieM cucreMa 0003HaYeHHI.

Hnst  Oonmee moApoOHOrO W3ydeHHWsT Kypca cieayeT paboTtath ¢ pEeKOMEHJOBAHHBIMU
JTUTEPATyPHBIMA UCTOYHUKAMHU U BHOBBH MOSIBIISTFOITUMUCS HCTOYHHKAMH.

2. Vxazanus 01151 6blNOIHeHUs 1AO0PAMOPHBIX pabOm

CobOmroate TpeOOBaHMS TEXHUKM O€30MACHOCTH, [UIsI YEro IpociyllaTb HEOOXOAUMBbIE
pa3bsACHEHUS O MPABIJILHOCTH MTOBEACHUS B 1a00OpaTOpUU.

[lepen BeIMoONHEHHEM J1a00OPAaTOPHOI PabOTHI MPOBECTH CAMOCTOATEIHHO MOJATOTOBKY K padbore
U3YYUB OCHOBHBIE TEOPETUYECKUE TMOJIOKECHUS, 3HAHHE KOTOPBIX HEOOXOAMMO Uil OCMBICICHHOTO
BBITIOJTHEHUS paOOTHI.

B nporiecce BeimoHeHMs pabOTHI CIIEAYeT MOCTOSIHHO O0IIATHCS € TPenoiaBaTeieM, He TOIyCcKas
10 BO3MOKHOCTH HENPABWIBHBIX JICHCTBUML.

OCHOBHBIE pe3yJabTaThl SKCIIEPUMEHTOB HEOOX0IUMO 3aPUKCUPOBATH B MUCHbMEHHOM BHUJIE.

[Ipu cpade 3adera mo paboTe MOATOTOBUTH OTYET O MPOJETaHHON padoTe, TNie JOJKHBI OBITh
OTpa’keHbI OCHOBHBIE PE3YIbTAaThl M BHIBOJIBI.

3. Vkazanus ona evinonanenuss camocmosmenvHot pabomol

[TonyunTs y mpenonaBarensl 3aJaHHE€ W CIUCOK PEKOMEHIOBAHHOHN nuTeparypbl. M3ydenue
TEOPETHUYECKUX BOMIPOCOB CIEAYET MPOBOJUTH IO BO3MOKHOCTU CAMOCTOSITENBHO, HO MPU 3aTPYIHEHHUSIX
oOpamiaThCs K MPEenoaBaTelo.

[ToAroToBUTH MMCEMEHHBINA OTYET O MPOJIEIAHHON padoTe.

[Ipu BhIMONTHEHNH (POHTATBHBIX 3aJaHUN MO YCMOTPEHUIO MperogaBaTeisi padoTa MOXKET OBITh
OllcHeHa 0e3 NHCbMEHHOI0 OTYeTa Ha OCHOBE OTBETOB HAa KOHTPOJbHBIE BOMNPOCHI, NpPU YCIOBUU
AKTUBHOM CaMOCTOSITEILHON pabOTHI.

[ToAroTOBUTE OTBETHI HA KOHTPOJIBHBIE BOTIPOCHI.

MeTtoauyeckue peKOMeHAALMH A/ NPenoaaBaTe/eH
1. VkazaHnus 0113 nposedernust 1eKyuti
Ha nepBoii BBOHOM JIeKIIUU cenaTh o0t 0030p cofepxkaHus Kypca U OTMETUTh HOBbIE METO/IbI
Y MOJIXOJIBI K PELICHHIO 3ajia4, pacCMaTpUBaeMbIX B Kypce, JOBECTH JI0 CTYACHTOB TpeOoBaHUs Kadeapsl,
OTBETUTH Ha BOTIPOCHI.
[Ipy moAroTOBKE K JEKIMOHHBIM 3aHATUSIM HEOOXOAMMO MpPOAyMaTh IUIAH €ro MNpOBEACHUS,



COJIEp’KaHUE BCTYMUTEIBHOM, OCHOBHOW UM 3aKJIFOUUTENIBHON YacTH JIEKIIMM, O3HAKOMUTHCS C HOBUHKaMU
y4eOHOM M METOAMYECKOM JINTepaTyphl, MyOJUKALMSIMH IIEPUOTNYECKON MeYaTH MO0 TeME JIEKIIMOHHOTO
3aHATHUS. YTOYHUTH IJIaH MPOBEACHMS] CEMHHAPCKOTO 3aHATHUS MO Teme Jiekuuu. [lepen uznoxeHuem
TEKYIIEro JIEKIHOHHOTO MaTepuajia HallOMHUTh 00 OCHOBHBIX MTOTaxX, JOCTUTHYTHIX Ha MPEIbIIYLINX
nekuusax. C 3Toi 1enblo 3a/1aTh HECKOJIBKO BOIIPOCOB aAYAUTOPUH U OCYIIECTBUTH BHIOOPOUYHBIM KOHTPOJIb
3HAHUA CTYJEHTOB.

B Xone NEeKIMOHHOTO 3aHATHS MpPENoJaBaTelb JOJKEH Ha3BaTh TeMy, y4deOHBIE BOMIPOCHI,
O3HAaKOMHUTb CTYJEHTOB C IIEPEYHEM OCHOBHOM M JOIOJHUTEIBHON JUTEPATyphl IO TEME 3aHATUS.
PackpbiBas conepkaHue Y4eOHBIX BOINPOCOB, AKIEHTHPOBATh BHUMAaHHUE CTYJEHTOB HAa OCHOBHBIX
KaTeropusix, SBIEHUSIX U TMpoIeccax, OCOOEHHOCTSIX HX NpoTeKaHus. PackpblBaTh CYHIHOCTh H
COJIep>KaHUE Pa3IMYHBIX TOUYEK 3PEHUS U HAYYHBIX MOJXOJO0B K OOBSICHEHUIO TE€X WU MHBIX SIBICHUN U
MIPOLIECCOB.

CrnenyeT apryMeHTHPOBaHO OOOCHOBaTh COOCTBEHHYIO MO3UIHUIO IO CIOPHBIM TEOPETHUYECKUM
Bonpocam. [IpuBoauts npumepsl. 3ajaBaTh 0 X0y U3JI0KEHUS JIEKIIMOHHOIO MaTepuaia puTOpUIECKHe
BOIPOCHI ¥ CAMOMY JIaBaTh HAa HUX OTBET. DTO CIIOCOOCTBYET aKTUBU3AI[MH MBICIUTEIBHOMN 1S TETbHOCTH
CTYJCHTOB, TIIOBBIIIEHUIO WX BHHMaHUsS M HUHTEpeca K MaTepually JEKLUUU, €€ COJACpP’KaHUIO.
[IpenogaBaTens JOMKEH PYKOBOJIUTH pPAOOTON CTYIEHTOB 10 KOHCHEKTHPOBAHUIO JIEKIIMOHHOTO
MaTepuaia, NoJ4epKUBaTh HEOOXOAUMOCTh OTPAKEHUSI B KOHCIIEKTaX OCHOBHBIX IOJIOKEHUH U3yyaeMOn
TeMbI, 0c000 BBIAEISASA, KaTeropuajibHBIA ammapar. B 3aKiIrouMTeNbHONW 4YacTH JIEKIMU HEO0OXOIUMO
chopMynupoBaTh OOIIKE BHIBOIBI 10 TEME, PACKPHIBAIOIINE COJEPKAHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jiekuuu. OOBSBUTH IUJIAaH OYEPENHOTO MPAKTUYECKOTO 3aHATHUSA, JaTh KpaTKUe PEKOMEHAALHNU IO
MOATOTOBKE CTYACHTOB K cemuHapy. Onpenenutb MECTO U BpeMs KOHCYIbTALUU CTYACHTaM,
MIO’KEJIaBIIMM BBICTYIIUTh HA CEMUHApPE C JOKJIaJaMH U pedeparaMu.

Ha mnocnemnedt nekmuu yaenuTh Bpemsi il o030pa  HaumOosiee BaXHBIX —TOJIOXKECHHM,
PaccMOTPEHHBIX B Kypce.

2. Vkazanus ona nposedeHnus 1a60pamopHuIx 3aHAMULL.

Cobmoiate TpeOOBaHUA TEXHUKH O€30MacHOCTH M MPOBOAUTH HEOOXOJUMBIE Pa3bsICHEHUS O
NPaBUIBLHOCTH MOBEJICHHS B J1a00OpaTopuu.

Ilepen BbIMOTHEHHEM J1a0OpaTOpHOM pabOTHl MPOBEPUTH CTENEHb TOTOBHOCTH CTYJCHTOB,
HarlOMHUTh M OOCYAWTh OCHOBHBIE TEOPETUYECKHE IOJIOKEHUS, 3HAHHE KOTOPBIX HEOOXOIUMO JUIs
OCMBICJIEHHOTO BBIITOJIHEHUS PadoT.

B mpouecce BbinonHEHNsT pabOTHI cleAyeT MOCTOSIHHO OOIIAThCs CO CTYJIEHTaMH, HE J0IycKas 1o
BO3MOHOCTH X HEMPABWIbHBIX ICHCTBUML.

TpeboBarb, 4YTOOBI OCHOBHBIE PE3YJbTAaThl AKCIIEPUMEHTOB ObUIM 3a(UKCUPOBAaHbI CTY/IEHTAaMHU B
IIMCBMEHHOM BHJIE.

IIpu npueme 3auera mo pabore TpeOOBaThb OTYET O MPOJIEIAHHOW paboTe, Ie IOJKHBI OBITh
OTpa>KEHbI OCHOBHBIE PE3YJIbTATHI U BHIBOJBI.

3. Vkazanus no konmponio camocmosmenvHou pabomul cmyoeHmos

Ilo ycmoTpeHuto mpenojaBareist 3aJaHUe Ha CaMOCTOATENIbHYIO paboTy MOXeT ObITh
WHIUBUIYATbHBIM WU (PPOHTAIILHBIM.

[Ipy ucnonp30BaHUM MHIUBUAYAIbHBIX 3aJaHUIl TpeOOBaTh OT CTYJEHTAa MHUCbMEHHBIH OTYET O
IIPOJIeJIaHHOM paboTe.

[Ipn npumeHeHuH (QPOHTANBHBIX 3aJaHUIl BECTHU KOJIJIEKTUBHBIE OOCYKIEHHS CO CTyIEHTaMHU
OCHOBHBIX TEOPETHUECKUX MOTOKEHHM.

C umenpl0  KOHTpPOJS  KauyecTBAa  BBIIIOJHEHHMS  CaMOCTOATENBbHOM  paboThl  TpeboBaTh
UHIVBUAYAJIBHBIE OTYETHl (AOIMYCTHMO BMECTO MHCBMEHHOIO OTYETa NPHUMEHSTh WHIMBHUIYyaJbHBIC
KOHTPOJIbHBIE BOIIPOCHI).



[Iporpamma coctaBieHa B cooTtBeTcTBUU ¢ TpeboBanusmu OC HUAY MUDU u ydeOHBIM
TJIAHOM OCHOBHOM 00pa30BaTeIbHON TPOTPAMMBI.

Pabouyto mporpamMmy coctaBuia TOIEHT I'epacumoBa B.M.

Peniensent: noueHT j%ff’;%' 3y6oBa H.T'.

[TporpamMma omobpena na 3acenannu YMKH «HpOpMalmoOHHBIE CHCTEMbI U TEXHOJOTHHY» OT
15.11.2021 roxa, npotokoi Ne2.

[Ipencenarens yueOHO-METOIUYECKON KOMUCCUH O.B. Bumrax



