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1. Ilesim 1 3272494 OCBOEHUS JUCHUIIIUHBI
Henv oucyunauno:
LIEJIBI0 MPETIOAaBaHUs JUCITUTUIMHBI SBIISICTCS (JOPMHUPOBAHUE Y CTYJICHTOB 3HAHHUU B 00JIaCTH
XMMUH, NTOJTy4eHHe (PyHIaMEHTaIbHOTO 00pa30BaHUs, CIIOCOOCTBYIOIIETO
Pa3BUTHIO JTUYHOCTH.
3adauu OuCUUnIUHDL.

— H3YYCHHE OCHOBHBIX XUMHUYECKUX SIBJIICHU;

— oBnajeHue (QpyHIaMEHTAIbHBIMU TMOHATHUSIMH, 3aKOHAMH W TEOPHSAMH XUMHUU, XUMHUUYECKOU
TEPMOJAMHAMHUKYN, KHHETUKH, PABHOBECHS U PACTBOPOB, IICKTPOXHMMHYECKHX IPOIECCOB,
CBOIMCTB METAJIOB U HEMETAIIOB, & TAK)KE METOAAMH XUMHUYECKUX U (PU3HKO-XHUMHYECCKUX
HCCIICIOBAHMI;

— OBJIQJICHWE METOJaMH M IpHEMaMH PEIICHHUs] KOHKPETHBIX 3a/lad W3 pas3lIMyHbIX oOsacTei
XHAMHUU;

- (1)OpMI/IpOBaHI/Ie HaBBIKOB HpOBCIIeHI/ISI XUMHUYCCKOT'O BKCHepI/IMeHTa, YMCHI/HI BBIACIATH KOH-
KPETHOE XMMHUYECKOE COJIepKaHWe B MPHUKIATHBIX 337a4ax yd4eOHOH M mpodeccnoHaIbHON
JIEeITEIbHOCTH.

2. MecTto qucuuninnsbl B crpykrype OIIOII BO

Cornacno PYII nucuunnuna «Xumusi» uzydaercs B 1 cemectpe.

JlucuuiuHa OTHOCUTCS K 00s3aTeNbHBIM JIUCHUIUITMHAM 0a30Boii yactu Omoka blydeGHoro
IUIaHa 1O HampasiieHuto noArotoBku 11.03.04 DnexTpoHMKa M HAHORJIEKTPOHMKA (COBPEMEHHBIE
nH(OPMALIMOHHBIE TEXHOJIOTUU B DJIIEKTPOHHON TEXHUKE).

JlucummiuHa npenojaeTcsl MoCpeICTBOM YTEHMsI JIEKUUN U MPOBENEHUS 1a00paTOPHBIX 3aH -
THM.

Ha nekuusix n3nararotcst OCHOBHbIE IOJO0XKEHHUS TEOPETUYECKOTO0 MaTepHara.

JlaGoparopHble 3aHATHS 00€CIEeYHBAIOT MPAKTUYECKOE OCBOCHHE JIEKIIMOHHOTO MarepHaa,
pa3BUTHE y CTYJIEHTOB CAMOCTOSITEIbHOCTH M TBOPYECKOTO MOAX0/1a TPU BBHIOJHEHUH J1a00paTop-
HBIX paboT, OCBOCHHE MPUHIIUIIOB U METOIMK MPOBEICHUS IKCIEPUMEHTA, MPaBUI UCTIOIb30BaAHUS
HOPM TEXHUKH 0€30MacHOCTU B XUMUUYECKON J1abopaToOpuHu.

3. TpeGoBaHusi K pe3yJibTaTaM OCBOCHHUS COJeP:KAHUS JMCIUIIIHHBI

Ilpoyecc usyyenus oucyuniunvl HAnNPasien Ha QopMUpPosanuUe 1eMenmos cledyiouux Komne-
menyuii B cootBeTcTBUU ¢ @PI'OC BO u OIIOII BO no nanHoMy HalipaBiI€HHIO TOATOTOBKH:

OIIK-1. Crioco6eH HCIoNIb30BaTh MOJOKEHHSI, 3aKOHBI U METOJIbl €CTECTBEHHBIX HAyK U MaTe-
MaTHUKH U1 PeIeHNUs 3a]]a4 HHKEHEPHOU e TEIIbHOCTH.

OIIK-B.1.1 CnocoOeH onmpenenuTh MaTeMaTHYeCKUi anmapar JUuls pelieHus 3a1a4d MHXKEeHep-
HOM JESTEIBHOCTH.

OIIK-B.1.2 Cnoco0GeH HUCHoIb30BaTh TEOPETUUECKHUE 3HAHMS B O0JACTH €CTECTBEHHBIX HAYK
JUIS pellieHus 3a]1a4 TEOPEeTUUYECKOr0 U MPUKIIATHOTO XapaKTepa.

OIIK-B.1.3 Cnoco0eH npuMeHsATh (yHAaMeHTalIbHbIEe 3aKOHbBI MPUPOJIbI U OCHOBHBIE (U3HYe-
CKH€ ¥ MaTeMaTH4eCcKHe 3aKOHBI Ul pellieHus 3a7a4 B 00JacTu podeccruoHaIbHOMN 1eATeIbHOCTH.

OIIK-2. CnocobeH caMOCTOSTEIbHO NMPOBOAUTH SKCIEPUMEHTAJIbHBIE UCCIEIOBAaHHUS U HC-
10JIb30BAaTh OCHOBHBIE NMPUEMBbI 00paOOTKHU U MPEACTAaBICHUS OTYyYECHHBIX TaHHBIX.

OIIK-B.2.1. CnocobeH paccMaTpuBaTh BO3MOKHbIE BApHAHTHI PELICHUS MMOCTABICHHOM 3aja-
YH, OL[CHUBATh UX JTOCTOMHCTBA M HEJTOCTATKHU.

OIIK-B.2.2. Cnoco0OeH MpoBOAWTH BHIOOP HAMIYYIIEro crocoda MpOBENEHHH SKCIepUMeH-
TaJIbHBIX HCCIIEOBAaHUM.

OIIK-B.2.3. Cnocob6eH npeacTaBisTh 00paboTaHHBIE C OLIEHKOH MOrPEIIHOCTH Pe3yabTaThl

AKCIIEPUMEHTAJIbHBIX HUCCIIEI0BAHUN.

B pesynbpTraTe nuzydeHus: AUCIUTUTHHBI 00YJArOITUIHCS JOJIKEH:
3HaTh:
- OCHOBHbIE XuMuyeckue nousatus (31);
- OCHOBHBIE IpaBUJIa HOMEHKJIATYPbl XMMUUYECKUX COEANHEHUH (32);



- OCHOBHBIE 3aKOHBI XHMHH, XUMUUECKOU TEPMOAMHAMUKH, FJICKTPOXUMUU U KUHETHKH (33);
- CYIIHOCTbh YY€HHUS O MEPUOJUYHOCTU U €0 POJib B MPOTHO3ZUPOBAHUM CBOMCTB XMMUYECKUX HJie-
MEHTOB U UX coeauHeHun (34);
- KBAaHTOBO-MEXAHHYECKOE CTPOCHHE aTOMOB, MOJICKYJI U XUMUYECKOH CBs3H (35);
- OCHOBHBIE KJIaCChl HEOPTAHMYECKHUX BEIIECTB, CBOMCTBA MX TUIIMYHBIX MpeacTaBuTenei (36);
- XMMHUIO 3JICMEHTOB U UX coeauHenuit (37).
Ymern:
- IPUMEHSATHh XUMUYECKUE TEOPUHU U 3aKOHBI, KOHIICTIIIUN O CTPOCHUU U PEAKIIMOHHOW CIIOCOOHOCTH
Heoprannyeckux Bemects (Y1),
- KpUTHUUYECKHU OIIEHHWBATh CBOU JIOCTOMHCTBA U HenocTaTku (Y2);
- MPOBOAMUTH PACUETHI IO TEPMOXUMHYECKUM ypaBHEHHAM peakiuid (Y 3);
- Ipe/ICKa3bIBaTh TEPMOJIMHAMUYECKYIO BOZMOKHOCTh IIPOTEKAHUS XUMUYECKUX peakuuil (Y4);
- pemaTh pacueTHble 3aga4u (Y5).
Baaners:
- HaBBIKaMH PabOThI ¢ pacYeTHBIMH (OPMYJIaMH, peliaTh pacyeTHbIC M AKCIIEPUMEHTAJIbHBIE 3a/1a91
o xumun (B1);
- croco0aMu OpUEHTALMH B MPO(PECCUOHANBHBIX UCTOUYHUKAX MHPOpMAIUu (3KypHalbl, CAalThI, 00-
pazoBaTeiibHbIe nopTaisl) (B2);
- crmoco0amMu MOJIeTTMPOBaHUs dKCIIEpUMEHTa 1o Xxumuu (B3).

4.Coaep:kanue H CTPYKTYPa IMCUHUILIHHBI (MO1YJIsS1)

Taonuuya 1. Codeprcanue oucyuniunvl (Mooyna) «Xumuay, nepeuenv OYeHoOUHbIX CPeOCme u
KOHMPOUPYEMbIX KOMNEmeHYUl

Kon
KOHTPO-
m Ie) ®opma
Ne Ey TeKyllle-
HaumenoBanue Mo
pas- Copaepixanue pasgena ro
pasjaena KOMIIe-
aena KOH-
TeHIHH
TPOJIA
(i ee
YACTH)
1 Crpoenne atoma CocraBHbI€ 4acTu aTOMa.
AtomHOe s71po. OCHOBHBIE KOJMYECTBEHHBIE
XapaKTEpUCTHKHU aToMa: aToMHas Macca, 3apsa | OIIK-1 YK,
anpa. KBaHTOBO-MexaHMUecKass MOJENb aToMa. T
Ileproanueckuil 3aKOH M CHCTEMA DJIEMEHTOB 13
. MenneneeBa, 3IE€KTpOHHBIE (OPMYIIBI
aTOMOB Y MOHOB.
2 XumMuveckas Tunbsl xumuyeckoil cBsizu. KoBaseHTHast CBA3b U YK,
CBsI3b M Me:kMoO- | e€ Buabl. CBolicTBa M CIOCOOBI 00pa30BaHUSL. T,
JIeKYJISIpHbIE OOMeHHBIN U JOHOPHO-aKIenTopHbIi MexaHu3Mbl | OIIK-1 A3

B3aHMOJIelicTBHsI | 00pa30BaHMs KOBaJEHTHOU CBsi3u. OCHOBHEBIE TIO-
JokeHus: MeTojia BaeHTHBIX cBs3elt (MBC). Oc-
HOBHBIE XapaKTEPUCTHUKUA XWMHUUYECKOW CBS3H -
JUTMHA, HANpaBJICHHOCTh W 3Heprus. KpaTtHocTs
CBsI3U. BaneHTHbIE yIIIbL.

I'mOpunmzanus aromMHbIX opOuTanei. Tumbl rH-
OpuaM3auy. G- U T- CBS3H. Meron Monexy-
nsapubix opoutaneit (MO JIKAO). OcHoBHbIE MO-
noxenus meroga MO.

Hownsl. Monnas ca3p. CBoMiCTBA MOHHOM CBS3H.
[lonsipuzanus MOHOB M WX MOJISIpU3YIOIIEE JAei-
ctBue. BimstHue >TrX (pakTOpoB Ha CBOWCTBA Be-




IIIECTB.
Merannmuueckass cBsI3b. Metamel. Ilonsatue o
30HHOM TEOpUM TBEPAOrO TeJa. Bonopoanas
CBsI3b U €€ OCOOCHHOCTH. MEKMOINICKYIsIpHAs |
BHYTPUMOJIEKYJISIpHAs: BOJIOPOJIHbIC CBA3U. Bius-
HUE BOJOPOJHOM CBSI3U Ha CBOMCTBA BEIIECTB.
ATOMHas, UOHHAs, MOJICKYJISIpHAs U MeTalIn4e-
CKHE pEHIETKU. 3aBUCUMOCTh CBOMCTB KpHUCTall-
JIMYSCKHUX BEIIESCTB OT TUIIA XUMHYSCKOM CBSI3H.
MexmonekynspHoe B3zaumoaencteue. OpueHTa-
IMOHHOE, UHAYKTUBHOE M JIHCIEPCUOHHOE B3au-
MOJCHCTBHE.

JJIeMEeHTBI XH-
MHUYeCKOil Tep-
MOAMHAMHKH

BHyTpeHHSsIs SHEpTHs ¥ SHTAJIBIIUS CHUCTEM.
[TepBblii 3aKOH TEPMOIMHAMUKH.
TennoBoii 3¢ ekt XuMuIeckoi peakuii. Ik30- U
SHAOTEPMUYECKUE peakluu. TepMOoXuMHUYecKHe
ypaBHeHHUs. 3akoH ['ecca u cieacTBue U3 Hero.
[TonsiTrie 06 SHTpONUH. DHTPOINHUS U TEPUO-
nudeckuii 3akoH. [lonstus o6 »sHeprum ['mbGOca
00pa30oBaHMUs BELIECTB, KaK MEpbl PEaKIIMOHHOU
CIIOCOOHOCTH. DHTANBIUWHBIA M SHTPONUUHBIN
¢dakropsl mpoueccoB. Kpurepuii camonpusBoib-
HOTO TMPOTEKAHUS XUMHUYECKUX peakluid B H30-
0apHO-N30TEPMUYECKUX YCITOBUSX.

OIIK-1

VK,

JIP,
3

XumMunueckas
KHHETHKA U XH-
MHUYecKoe paB-
HOBeECHE

Ckopocth peakuuu. CKOpPOCTh peakuuu B
TOMOTE€HHBIX U I'€TEPOreHHBIX CUCTEMAX.

@DaxTophl, BIUSIOMIMNE HA CKOPOCTh XUMUYE-
CKHX peaKklHi. 3aBUCUMOCTb CKOPOCTH XHMHYeE-
CKHUX peakUui OT KOHIEHTpAlUu pearupyronmux
BeLIECTB. 3aKOH JeicTBus Macc. KoHcraHTa cko-
pOCTH peakuu U ee (PU3NYECKUH CMbICH. 3aBU-
CUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMHU OT TEM-
neparypbl. IlpaBuno Baut — Todda, Temmnepa-
TYpHBIH KO3((HUIIUEHT CKOPOCTH PEaKIUH.

[IpencraBienre o0 TEOpUM AKTHBHBIX CTOJIK-
HOBEHHH. DHEPIusi akTUBALIUH .

3aBUCHUMOCTb CKOPOCTH XMMHMYECKOH peak-
MU OT TEeMIIepaTypbl, JHEPIUH aKTUBALUU U JH-
TPOIINU aKTUBALlMU. Y paBHEHUE AppeHuyca.

Karanmusz. Karanutuyeckue peakmuu. Oco-
OEHHOCTHU KaTaJIMTUYECKHUX MPOLIECCOB.

Teopust TOMOT€HHOTO U FeTEepPOreHHOT0 Kara-
nu3a. ABTokaranu3. PepMEHTaTHBHBIA KaTajus.
KucnotHo-ocHoBHOM katanu3. Karamuzaropsl u
WHTHOUTOPHI.

XUMHUYECKOE paBHOBECHE
HeobOpaTumble 1 oOpaTHMble XHMHYECKHE MpPO-
necchl. VCTHHHBIE W KaXyIIHecs: pPaBHOBECHS.
I'omorenHsle u rereporeHHsle paBHoBecHs. KoH-
CTaHTa paBHOBECHs.  PaBHOBECHBIN BBIXOJ MPO-
NYKTOB peakiuu. BiusHue paznuyHbiX (HakTopos
Ha XumHueckoe paBHoBecue. I[Ipunuun Jle—
ITarensbe.

OIIK-1

VK,

JIP,
3

PacTBopbl.

Wctunnpie pactBopel. Knaccudukarus pac-

OIIK-1

YK,




AUCIIEPCHBIEC CH-
CTEMBbI

TBOpOB. Ilpormeccrl, compoBoxkaaroume o0pa3o-
BaHHe pacTBOpoB. Teopust pactBopoB. CosbBara-
usi. PactBopeHune kak (pU3MKO-XUMHUYECKUH Ipo-
necc. Pusnueckas teopust pactBopos. IlonsTue
00 uneasbHOM pactBope. CriocoObl BbIpaXKEHUS
KOHLIEHTPALlUU PacTBOPOB.

PacTBOprMOCTb. 3aKOHOMEPHOCTH PacTBOpPHU-
MOCTH Ta30B B IKHIKOCTAX, ABYX >KHIKOCTEH,
TBEPJbIX BELIECTB B >KMIKOCTAX. 3akoH I'eHpwu.
BnusiHue Ha pacTBOPUMOCTH MPUPOIBI KOMIIO-
HEHTOB, TemuepaTypbl M JasieHus. Ilepexpu-
CTaJIJIM3alUU U SKCTPAKLHS.

Paz6aBiieHHbIE paCTBOPBI HEJIEKTPOIUTOB.

Ocmotnueckoe nasneHue. YpaBHeHue BaHt-
I'odpda. O6parublii ocMoc. JlaBieHue HACHIICH-
HOTO0 Iapa HaJ pacTBopoM. 3akoH Paymns. Temne-
patypel KuIeHus U Kpuctasumsauuu. Kpuocko-
s ¥ 30yJUITMOCKOIUSL.
Hucnepchble cucremsl. Kiaccudukauusa auc-
nepcHbix cucreM. Cycnen3uu u smyiabscuu. Koi-
JIOUJHBIE PACTBOPHI. Y CTOWYMBOCTh KOJUIOMIHBIX
pactBopoB. CTpoeHHE€ KOJUIOMJIHOW YacTHIBI U
Muneibl. JInoduneHbie U JTMOGOOHBIE KOJUIOU-
npl. 3omu U renu. llentusanus, koarymsmus, ce-
JUMEHTalus KotonoB. KossouaHbsle pacTBOpEI
B nipupoze u TexHuke. CopOus 1 copOLMOHHbIE
nporeccel. XpomoTorpagus

JIP,
13

DJIeKTPOXHUMH-
yecKHe IMpolec-
Cbl. DJIEKTPOJIN3.
Koppo3uss  me-
TAJJIOB

BaxHele OKMCIUTEIN U BOCCTAHOBUTEIIN.
H3MeHeHHne  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
CBOMCTB BEILIECTB B COOTBETCTBHUHM C IOJIOKEHUEM
2JIEMEHTOB B TIpymnmax M nepuopax. CreneHb
OKHCJICHUS.

Knaccudukanus OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIBHBIX peakuuid. Tumel OKHCIH-
TEJIbHO-BOCCTAHOBUTEIILHBIX PEAKIUN.

OcHOBHBIE METOJbl COCTABJICHUSI ypaBHEHUU
OBP.

Binsane temneparypsl, KOHIIEHTPALlUNA pea-
TEHTOB, UX MIPUPOBI, CPEABI U APYTUX YCIOBUM HA
nporexkanue OBP.

YpaBHeHuE HepHncra. OxucauTenpHo-
BOCCTAHOBUTENBHBIN mNoTeHnHan. Hanpasnenue
MIPOTEKAHUs OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKkuuid. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIN
JKBUBAJICHT.

OBP kak ucTtouHHK 3arpssHeHus cpenbl. Mc-
nosib3oBanue OBP 111 O4MCTKM CTOYHBIX BOJ,
o0e33apaKMBaHUsl BO3/yXa M BOJAbI, 00E€3BPEKHU-
BaHM TOKCUHOB. PaBHOBECHE Ha IpaHULIE METalI
— pacTBOp. DJEKTPOAHBIN moTeHnuan. Bomopo-
HBI DJIEKTPOJ CpaBHEHHs. Psan HanpskeHum,
(bakTopbl, ONpeAeAIoNe NOJ0KEHNE MeTalljia B
psAly HanpsbkeHH.  XMMHWYECKHE HCTOYHUKHU
NEKTPUYECKOro TOKa. ['aJlbBaHMYECKHE DJIEMEH-

OIIK-1

VK,

JIP,
13



http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7
http://mch5.chem.msu.su/rus/school/zhukov/18a.html#7

Tel. CTaHgapTHBIC MOTEHLUANIBI OKUCIUTENCH 1
BOCCTAHOBUTENIEH. DIEKTPOABIKYIIAs CHJIA Tallb-
BAaHMYECKOTO JIeMeHTa. Pacuer u3amMeHeHus sHep-
run ['m60ca B peaknusx. 3aBUCUMOCTb OKHCIH-
TENIbHO-BOCCTAHOBUTEIBHBIX ~ ITOTEHIHAJIOB  OT
KOHIICHTPALIMU peareHToB. Y paBHeHue HepHera.

AKKYMYJISITOPBI M Cyxue OaTapeu.
3akonsl dapaznes. DIEKTPOIU3 pacIlIaBOB U
BOJIHBIX PAacTBOPOB 3JIEKTpoJuTOB. KartoaHble
n a”ojHble mpoueccsl. [loreHnman pasmoxe-
Hus. SIBneHue nepeHanpsbkeHus. [IpaxTuue-
CKO€ 3HAYEHUE IEKTPOJIN3a.

DNEeKTPOIN3-UCTOYHHUK BBIJICTICHUS SAOBUTHIX U
YIYILIUBBIX Ta30B, 00pa3oBaHUE arpecCHBHBIX
cpen.

Kopposusi MetanioB U METOIbI 3allUThl OT HEeE.
DIEeKTPOXUMUYECKAsE KOPPO3Us

KaK 3arpsi3HUTENb cpeibl oouTaHusi. OCHOBHBIE
METO/IbI 3aIIUTHI OT KOPPO3HH.

XuMHuA »JjeMeH-
TOB-  HeMeTaJ-
JIOB

Bogopoa. DnemeHTs! epBoi U BTOPOW TpyIml.
DneMeHTHl MOArpYIIbl 60pa. DIEeMEHTHI MOA-
rpynmsl Gropa. DJIEMEHTHl MOATPYIIBI KHC-
JI0pOJia. DIEMEHTHI OATPYIIIBI KPEMHHS.

OIIK-1

JIP,
VK,

13

O61mue CBOM-
CTBa METAJJIOB U
ciiapoB. Iloay-
YyeHue MeTaJl-
JIOB. Jlerkue
KOHCTPYKIMOH-
HbI€ MeTaJLJIbI

dusznyeckue CBOMCTBAa METALIOB. XUMHYECKHE
CBOIMCTBAa METAIOB, HMX BOCCTAaHOBHTCIIHHAS
CIOCOOHOCTh.  BzammopelicTBue  pa3iuyHBIX
METauIOB  JIpyr ¢  gpyrom.  Dusmko-
XUMHYECKHM aHaIW3 METAIMYECKHUX CILIaBOB.
HNuTepmeTaminyeckie COCIMHEHUSI U TBEPAbIC
pacTtBOopbl MeTayioB. Mcmosib30BaHUE MeTall-
JINYECKUX CIUJIABOB M TOKPBITUA B TEXHUKE.
Pacripoctpanenue u Gpopmbl HAXOXKACHUS Me-
TAJUTMYECKUX JIEMEHTOB B mpupoje. M3pieue-
HUE MeTauoB U3 pya. OCHOBHBIE METO/IbI BOC-
CTAQHOBJICHUSI METAJIOB. JIEKTPOJIUTUUYECKOE
padburupoBaHue. 30HHAS TUIABKA.

[IpoGnema 5erkux KOHCTPYKIIMOHHBIX MaTepua-
noB. Maruuili u Gepuumid. AmromuHui. TutaH.
Oco0eHHOCTH CBOWCTB MarHus, OSpUIUIHS, allto-
MUHUS W TUTaHa, HAXOXJCHUE B MPHUPOJIEC, BBIJIC-
JIeHHe B CBOOOJIHOM BHJIC U B BHJIC COCIUHEHUI.
Hcronp30BaHKe JIETKUX METAJIOB B TEXHHUKE.

OIIK-1

YK,

JIP,
3

Xumus d-
JIEMEHTOB

[Toarpynna Bananusi: CBOWMCTBA, MOITYyYECHHE
U TpUMEHEHHE. BaxuHellne COeIUHEHUS BaHa-
ous, HuoOms u  TaHTajga.  OKHCIUTEIBHO-
BOCCTAaHOBUTEJbHEIE U KUCIIOTHO-OCHOBHEIE CBOM-
CTBA MPOCTHIX BEHIECTB, OKCUIOB U THAPOKCUIOB.
Menanko-Ouonorndyeckasi poiib 3TUX JJIEMEHTOB U
ux coenuHeHui. [IpobreMbl sKoI0THH.
[Moarpynna xpoma: OOmas XxapakTepu-
ctuka. IlomydeHuwe, CBOWCTBA W NPUMEHEHHE.
OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC CBOMCTBa
coenuHeHnil. KucioTHO-OCHOBHBIE CBOMCTBA MPO-

OIIK-1

VK,

JIP,
13




CTBIX BEILECTB, OKCUIOB U THIPOKCUIOB.

[Moarpynmna mapranma: O0IIas xapakTepu-
ctuka. IlonydeHuwe, CBOWCTBA W NPUMEHEHHE.
OKHCIUTEIBEHO-BOCCTAHOBUTEILHBIC CBOIiCTBA.
KucnoTHO-OCHOBHBIE  CBOMCTBA MPOCTHIX  Be-
LIECTB, OKCUJOB U T'MIPOKCUAOB. BaxHelume co-
SIIMHEHUS.

[Moarpynna meau: OOmas XapakTepUCTHUKA.
Baxueiinme coetuHeHA.

[Moarpynmna muaka: OOImIas XxapakTepUCTHKA.
[Tonydyenue u cBoiicTBa. Bakneilmme coeauHe-
HHSL.

Keneso, kobanbT, HUKENb: OOmas xapakre-
pUCTHKA METAJUIOB CEMEUCTBA M UX COCIUHECHUM.
Oco0EHHOCTH HMX  CBOMCTB, OKHCIMTEIBHO-
BOCCTAHOBUTEIBHEIC CBOMCTBA COCAMHCHUM Me-
TtajuioB. Haxoxnenue B mnpupoje, BbIJEICHUE B
CBOOOJHOM BHJIE U MCIIOIb30BaHUE B TCXHHKE.

10 JJleMeHTBI  Op-
raHu4YecKoM Xu-
MHH

[lonaTus 06 OpraHMYECKUX IMOJUMEpPAX M OJHUIO-
Mepax. MeToapl cuHTe3a U OCOOEHHOCTU BHYT-
PEHHEro CTPOEHUS U (PU3UKO-XUMHUECKUE CBOM-
CTBa IIOJIUMCPOB. KOHCTPYKIII/IOHHI)IG IracTu4de-
ckue Macchl. [lonuMepHble MOKPBITHS U KIIEH.
HOJII/IMepI/I3aIII/IOHHI)I€ CMOJIbI ITOJIU3TUIICH, ITIOJIN-
IPOIMJIEH, HOJIUCTUPOIL, Te-
(J10H, TONMBUHWIXJIOPU/I, TIOJTHAKPUIIATEI, Kaydy-
KH;

HOJ'H/IKOHI[GHC&III/IOHHBIG CMOJIHI.

OIIK-1

YK,

A3

Ha usyuyenue kypca orBonutcs 144 yvaca (4 3.e.), U3 HUX: KOHTakTHas pabota 34 4., B TOM
quclie JIEKIUOHHBIX — 17 yacoB; J1abopaTOpHBIX 3aHATUHN — 17 4acoB; caMocTosTeNIbHAs paboTa CTy-
neHTa 83 Jaca; 3aBeplacTcs 9K3aMEHOM.

CTpykTypa AucHUNIMHBI (MOAYJIA) « XMMHA»

Tabauya 2. Obwas mpydoemkocms OUCYUNIURBL cOcmasisiem 3 3auemuvle eOunuybvl (144 yacos)

Bun pabotsr 1 cemectp
OO0mas Tpy10eMKOCTH 144
KonTakTHas pa6ora 34
Jlexuuu (JI) 17
JlabopaTtopusie padoTs (JI3) 17
[Tpaktueckue 3arstus (I13) -
CamocrosiTejibHas padora: 83
CaMoCTOsATeIhbHOE U3YUYCHUE PA3/ICTIOB 47
CamMonoroToBka (TipopadoTKa U MOBTOPEHHUE JIEKIIMOHHOTO MaTepHaa 1
MaTepuasna y4eOHUKOB U Y4EOHBIX MOCOOUH, MOArOTOBKA K TaOOPATOPHBIM 3a- 36
HSATHSM, KOJUIOKBUYMaM, PyOSKHOMY KOHTPOJTIO | T.1.),
IHoaroroBka u capauya 3K3aMeHa 27

Tabnuya 3. Jlexyuonuwle 3ausamusi

Ne i/

Tema




1 CTpOCHI/IC aToMa. HepnozmquKa;I CHUCTEMA XUMHYCCKHUX DJICMCHTOB.

CBs3H.

Xumudeckas CBsI3b U MCKMOJICKYIISIPHBIC B3aHMOHCﬁCTBHH. THIIBI XUMHYSCKOM

DeMEHThl XUMHYECKON TEPMOANHAMHKHU

N WL

YCCKOI'0O PaBHOBCCHSI.

Xumudeckass KHHETHKA U XUMHAYECKOE PpaBHOBECHCE. HpI/IHHI/IHI)I CMCIICHUA XUMMU-

(91

PactBopbl. CiocoObl BeIpakeHUsI KOHLIEHTPALIUK PACTBOPOB.
JlucniepcHble CHCTEMBI.

CKHEC 3JICMCHTBI.

DNeKTpOXUMHUUECKHE Mpouecchl. DnekTponu3. Kopposus meramios. ['anbBanuue-

XHMHUS 3JIEMEHTOB-HEMETAJIJIOB

IOIMOHHBIC MCTAJLJIbL

OO0uue cBoiicTBa MeTaIOB U CILIaBoB. [lonydeHne meramios. JIerkue KOHCTPyK-

O o [ &

Xumus d-dJIeMEeHTOB

—
)

DJIEMEHTBI OPraHUYECKON XUMUU

Tabnuya 4. [lpakmuueckue 3aHamus He NpedyCMOMpPEHbL.

Tabauya 5. JlabopamopHwvie pabombi

No Tema
n/n
1 Onpenenenre MOJEKYJISIPHON MacChl YIIIEKHUCIIOrO rasa.
2 Onpenenenye MOJISIPHOM MacCchl 5KBUBAJICHTA MeTaslia.
3 CKOpOCTh XMMHUYECKUX PEaKIUU U (GaKTOPHI BIUSIONINE HA Hee. | OMOTeHHBIH U re-
TEPOTEeHHBIN KaTalu3.
4 DNEeKTPONUTHYECKAs JUCCOLMAIIHS. DIEKTPOIIHU3.
5 OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
6 XUMUYECKUE CBOKCTBA MEeTAILTOB. Koppo3susi.
7 XUMUYECKHE CBOMCTBA raJIOTCHOB
8 bop, anmromuHumii, UX COEAMHEHUS, CBOKWCTBA.
9 Yraepon, KpeMHUI, UX COEUHEHUS U CBOWCTBA.
10 OJ10BO, CBHHEII, KX COCIUHEHUS U CBOMCTBA.
11 CBoiicTBa IIUHKA U KaJIMUSI, UX OKCHUJIOB M TUJIPOKCHIOB.
12 Maruuii, Meib, X COSINHCHHUS U CBOMCTBA.
13 Xpom, ero COeIMHEHUS U CBOMCTBA.
14 Maprasen, ero COeIMHEHNs U CBOWCTBA.
15 Keie3o, ero coeMHEHNs U CBOMCTBA.
16 KobGanbT 1 HUKENb, MX COCTMHEHUS U CBOMCTBA
17 Kucnopocoaepxkaiiue opraHM4eckue COeIMHEHUS

Tabnuya 6. Camocmosmenvroe usyuerue pazoenos OUCYUNIUHBL(MOOY )

Ne pazne-

BOHpOCLI, BBIHOCHUMBIC Ha CAMOCTOATCIIbBHOC U3YUCHUC

1 KoBanentHast cBsi3p u e€ Buabl. CBoiicTBa U crocoObl oOpasoBanus. OOMEHHBIA U J10-
HOPHO-AKIIENITOPHBIN MeXaHU3Mbl 00pa30BaHuUsl KOBAJIEHTHOM CBSI3U
2 Kputepuii camMonpou3BOJILHOTO MPOTEKaHWsT XUMHUYECKHX peakuuil B H300apHO-

N30TCPMHUYCCKUX YCITIOBUAX
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3 3akoH aeiictBus Macc. KoHCTaHTa CKOPOCTH peakiuu U ee PU3NYECKUN CMBICI. 3aBUCH-
MOCTh CKOPOCTH XMMHUYECKOH peakiuu ot Temmepatypsl. [Ipasuno Bant — l'odda, Tem-
nepaTypHbIi KO3 UIHEHT CKOPOCTH PEAKIHH.

4 Ocmotnueckoe pnaBieHue. YpaBHeHue Bant-I'odda. OOpartHbiii ocmoc. JlaBneHue
HACBIIIIEHHOTO Mapa Haj pacTBOpoM. 3akoH Payis. Temmeparypbl KUIICHUS U KPUCTAJUTH-
3aruu. Kpruockomnust u 30yITHOCKOITHSL.

5 VYpaBuenue Hepucra. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN MMOTeHIMaN. Hampapnenue
MPOTEKAHUS OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX peakiuii. OKHCIIUTENBHO-
BOCCTAHOBUTEJIbHbBIN SKBUBAJICHT.

6 HNuTepMmeTaminueckre COeAMHEHUSI U TBEP/ble pacTBOPBI MeTaILIOB. Vcnosb3oBaHue Me-
TaJUIMYECKUX CIUIABOB U MOKPHITUI B TeXHUKE.KepMeThl 1 X UCTIOJIb30BaHUE
7 [IpobGnema JIeTKMX KOHCTPYKIIMOHHBIX MaTepuayioB. MarHuii u Oepuiuidid. AJTIOMUHHMA.

Tutan. OcOOCHHOCTH CBOWCTB Marwsi, OSpHIUINs, alIOMUHUS U TUTaHA, HAXOXKICHHUE B
MIPUPO/IE, BBIJICTICHUE B CBOOOJHOM BHU/IC M B BUJIE COCIMHEHHM. VICIIONb30BaHNE JIETKUX
METAaJJIOB B TCXHUKE.

8 [Toarpynna xpoma: OOmas xapaktepuctuka. llomyueHue, cBOiiCTBa M NpPHUMEHEHUE.
OKHUCIITUTETBHO-BOCCTAHOBUTEIILHBIE CBOWCTBA coeqrHEHMI. KHUCIOTHO-OCHOBHBIE CBOII-
CTBa MPOCTHIX BEIIECTB, OKCUJIOB U THIPOKCHUJIOB.

5. OneHoYHbIE MATEPHUAJIBI VISl TEKYLIET0 U Py0esKHOIr0 KOHTPOJIS yCIIeBAeMOCTH U ITPOMEXKY-
TOYHOM aTTEeCTAIIHU

KoneuHbIMU pe3ynabTaTaMH OCBOEHUS MPOTPAMMBbl AUCIMILIUHBI SIBISIOTCS CHOPMHUPOBAH-
HbIE KOTHUTHUBHBIC JCCKPUIITOPHI «3HATHY, KYMETbY, «BIAJCTh)», PACIUCAHHBIC 110 OTIACIHHBIM KOM-
neteHIusaM. @opmMupoBaHe 3TUX AECKPUIITOPOB MPOUCXOIUT B TEUCHHUE BCETO CEMeCTpa Mo dTanam
B PaMKax pa3jMYHOTrO BU/IA 3aHATHH U CAMOCTOSTEILHON PaOOTHI.

B xome w3yueHUs AUCUUIUIMHBI MPEIYCMATPUBAIOTCS MeKyuull, pyoedcHvili KOHmpoib U
NPOMENCYMOYHAS AMMeCmayus.

5.1. Oyenounvle mamepuansl 01 mexkyujeco Konmpois. Llenv mexyweco Konmposus — OleHKa
pe3ynbTaTtoB pabOThl B CEMECTpE U 00ecledeHre CBOEBPEMEHHON OOpaTHOM CBSA3M, IS
KOPPEeKIHU 00yueHHs], aKTUBHU3ALMU CAMOCTOSITENIbHON paboThl oOyuaromierocs. OObek-
TOM TEKYIIETO0 KOHTPOJIS SIBISIFOTCSI KOHKPETU3UPOBAHHbBIE pe3ysbTaThl 00yueHus (yueo-
HBIE IOCTUKEHUS) IO TUCLUUTUINHE

Texywuii konmpons yCIeBaeMOCTH 00ECIIeUNBAET OLIEHUBAHNE X0/1a OCBOCHUS JUCIUILINHBI

«XUMHS» U BKIIOYAET: OTBETHl HA TEOPETUUYECKHE BOMPOCH HAa TAOOPATOPHBIX 3aHATHIX, PELICHHE
pacueTHBIX 3a/1a4 U BBINOJIHEHHE 33JaHUN Ha TaOOPaTOPHBIX 3aHATUSAX, CAMOCTOSATEIBHOE BBIMOIHE-
HUE WHAWBUAYAIbHBIX IOMAIIHUX 3aJaHuil (HampuMmep, pelieHue 3aaad) ¢ OTYETOM (3alUTOi) B
YCTaHOBJIEHHBINA CPOK.

OneHka KauyecTBa MOATOTOBKHA HAa OCHOBAHUM BBIITOJIHEHHBIX 3aJaHUI BEJIETCS MpenojgaBaTe-

neM (C 00CYKJIEHHEM pe3yIbTaTORB), 0aUThl HAUMCISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aIaHHUS.

Texymii KOHTPOJIb YCIIEBAEMOCTH CTYAEHTOB OCYILECTBIISIETCSI B COOTBETCTBUU C OAJIIIBHO-

perUTHHTOBOM cucTemon arrectanuu odoydaroruxcst mo OITOIT BO KBI'Y.

5.1.1.Bonpocel_no _memam_Oucuyuniunvt «Xumua» (KOHTPOJIMpPYeMble KOMIIETCHIUH
OIIK-1)

Tunossble 3a1aHus 1)1 CAMOCTOSATEIbHOM PadoThI

Samanue 1:

Uemy paBeH 3apsij g/ipa U YUCIIO SJIEKTPOHOB B aTOMax CIEAYIOIIUX 3eMeHToB: yriepoa C, cepa S,
mens Cu, 6apuii Ba, cepebpo Ag?

HazoBute s1eMeHT, B A/ipe aToMa KOTOPOTro coaepkutcs 11 mpoToHOB.

HazoBure s51eMeHT, B aTOM€ KOTOPOTO COJEPKHUTCS 26 AIEKTPOHOB.

UYeMy paBHO 4HCIIO HEHTPOHOB B aTOMaX ClIeAyomux u3oronos: °N, 1°Sn, 235U?
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Hanumure cuMBOIBI H30TOMOB 0JIOBA, ATOMBI KOTOPBIX cojaepkar 66, 68, 69, 71, 72 neitpoHa.
Omnpenennure MOJIEKYISIPHYIO MacCy BOJIbI, MOJIEKYJIbI KOTOPOU COAEpKAT TSXKENbBIN U30TOI
BOJIOpOJIa — JACHUTEPHUN.
DJleMeHT MeJlb CYIIECTBYeT B BHie AByX u3otonos: &*Cu u Cu. Conepsxanue B mpupose mepBo-
ro uzororna paBHO 73 %, BToporo — 27 %. Beruucinte OTHOCUTENIbHYIO aTOMHYIO MacCy MEu.
UYemy paBeH MOPSAIKOBBII HOMED JIEMEHTA, MACCOBOE YHCIIO OJHOTO U3 U30TOIIOB KOTOPOI'O
paBHO 31, a YKCI0 HEUTPOHOB paBHO 167
Snpo aroma HEKOTOPOTO 3JIEMEHTA COAEPKUT 31 HEUTPOH; YHUCIIO AIEKTPOHOB B aTOME paBHO 26.
HazoBute 311eMeHT, U30TOMOM KOTOPOTO SBJISAETCS AaHHBIN aTroM. HanuimuTe cuMBOII 3TOT0 U30TOMA.
CKOJIBKO 3JIEKTPOHOB Y IPOTOHOB BXOAUT B COCTAaB aTOMa 3JIEMEHTA, KOTOPBI HAXOAUTCA: a) B 5-M
nepuojie u B modounoit noarpynme VI rpynmsr; 0) B 4-m nepuoje u B rinaBHou noarpymme 11 rpyn-
TbI?
Uewm onpenenstorcss XMMUYECKUE CBOWCTBA 3JIEMEHTOB?
[TonuuHseTcs u ABMXKEHUE AJIEKTPOHA 3aKOHAM Kilaccuueckoi MexaHuku? Kak Ha3piBaeTcs pa3zien
(bU3HUKHN, KOTOPBIM U3yYaeT IBUKEHIUE MUKPOYacTUIl?
Urto Ha3bIBaeTCsI aTOMHOU OpOUTAIIBIO?
Uro xapakrepusyeT riaBHoe kBaHToBoe uncio? Kakue 3HaueHus oHo mpuHuMaeT? UTo Ha3bIBaeTcs
SHEpPreTUIecKuM ypoBHeM? UeMy paBHO 4KCiI0 OpOUTaNIel Ha JAHHOM SHEPreTUIECKOM YpOBHE?
Urto Ha3bIBaeTCs AMEKTPOHHOU 000JI0UKOM (3IEKTPOHHBIM ClIoeM)?
Urto xapakTepusyeT nodouHoe (opOuTanbHOE) KBaHTOBOE uncio? Kakue 3HaueHus: OHO TPUHUMAET
JUTSL KKJIOTO SHEPreTUYECKOr0 YPOBHS?
Kakyto ¢popMy HMEIOT U Kak Ha3bIBAIOTCSl OPOUTAIH, TSI KOTOPBIX TOOOYHOE KBAHTOBOE YHCIIO
paBHo: a) 0; 6) 1?
Kak HazpiBaroTcs opouTany, st KOTOPBIX MOO0YHOE KBAHTOBOE YKMCIIO paBHO: a) 2; 6) 3?7 Uro Takoe
SHEPIreTUYECKUI IOlypOBEHb?
Yemy paBHO 4MCIIO TOJAYPOBHEN Ha JAaHHOM SHEPIreTUYECKOM YpOBHE?
Uro xapakTepu3yeT MarHuTHOE KBaHToBOe uncio? Kakue 3HaueHHUs OHO MPUHUMAET ISl KasKI0TO
HHEPreTUIECKOT0 MoAypoBHs? UeMy paBHO YUCIIO OpOUTAJICH HA SHEPTETHYECKOM TOypPOBHE?
YeM oTMyaroTCs APYT OT Apyra opOUTaNH, HaXOIAIIUECcs Ha OJTHOM HOypOBHE?
Uro xapakTepu3yeT CHMHOBOE KBAHTOBOE YHUCIIO?
Kakue 3HaueHust OHO IPUHUMAET?
Kax ¢popmynupyercs npunnun [aynu?
Kakue 3nmeKkTpoHbI Ha3bIBAIOTCA: a) CIIAPEHHBIMU; 0) HeCTIapEHHBIMU?
Kaxoii npuHIMn onpesenser NopsAa0K 3al0JHEHHS aTOMHBIX opouTaieil anektponamu? Kak on
bopmynupyercs?
Uro Takoe OCHOBHOE COCTOSIHME aToma?
B kakoMm nopsiike 371€KTPOHBI 3aIIOJIHSIOT SHEPTETUUYECKHUE TOLYPOBHNU?
UYem onpenensercs sHEprusi NOypoBHs corjiacHo npasuity Kieukosckoro?
Kak popmynupyercs npasuio I'ynna?
Urto noka3bIBatOT 3JE€KTPOHHBIE (HOPMYIIBI ATOMOB?
UTo moka3bIBaloT MIEKTPOHHO-Tpaduueckue GopMyisl aTOMOB?
B aromax kakux 37€MEHTOB TPOUCXOINUT «IIPOCKOK IEKTpOHA» ¢ 4s- Ha 3d- mogypoBeHs? YUem oH
o0ycnoBieH?
Kakoii Tun rubpuauzanuu xapakrepen uist: a) kpemaus B SiCly; 6) maruust B MgBr2; B) antoMuHus B
A1Br3? HapucyiiTe cxemMbl IepeKpbIBaHUs MIEKTPOHHBIX 00JIAKOB B JaHHBIX MoJyieKynax. KakoBa
reoMeTpuyeckas GopMa 3TUX MOJIEKY? SBISIOTCS JIM OHU MOJISPHBIMU WIJIH HETIOJIAPHBIMU?
Kaxkue u3 crienyronmx MOJIeKy SBISIIOTCA MOJSIPHBIMU U Kakue — HenodsipHbiMu: OF2, MgBr),
PCI, BC13, H2S, A1Br3? Iouemy?
Monekyna okcuaa yraepozaa (IV) C0z umeer nuneiHyto hopmy. CKONBKO G- U T-CBSI3eH B ATOU
Mosekyne? Kakue snekTpoHHbIe 00J1aka aTOMa yIIepo/ia YIacTBYIOT B 00pa30BaHUM THX CBSI3E?
ABnserca mu monekyna CO2 nonspHONM UM HETTOJIAPHOU?
Kakue u3 cnegyronmx peakiuuii SBISIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMHU:
a) KOH + CuCl2 — KCI1 + Cu(OH)2;  6) KBr + Cl, — KC1 + Bry;
B) Fe(OH); — Fe20; + H20; r) Pb(NO3)2 — PO + NO> + O7?
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3ananue 2:
3aKOHYUTE YpaBHEHUS CIEAYIOMINX MPOIIECCOB:

a) Al° -3¢ = B) N3 - 5¢ = n) Bra + 2e =

6) S*+ 8¢ = r) Fet + le” = e) Mn*? - 5e'=

Kaxkue 3 HUX SIBIIIOTCS] TPOLIECCAMU BOCCTAHOBIICHUSA?
Kakue n3 crieayromux BemecTB MOTYT OBbITh: @) TOJIBKO OKUCITUTEISIMH; 0) TOJIBKO BOCCTAHOBHTEIIS-
MU; B) U OKUCIUTENIMU, U BoccTaHoBuTesiMU: Cr03, MgsP2, NaxCr04, SO2, KI, KNO2, LiCl04, KH,
Fe, H202, (NH4)2S?
VYKaxuTe TUI KaXKJI0M U3 CIECIYIOIHNX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI:

P + KOH + H,0 — PH3 + KH2POo;

06) H2S03 + HoS — S + H20; B) KC1O3 — KC1 + KClO4;

r) NH4sNO3; — N20 + H20; 1) Cu + HNO3 — Cu(NO03)2 + NO + H20;
e) AgNO3 — Ag + NO2 + 02; k) Fe + Cl; — FeCls.

e MeTO0M 3IEKTPOHHOIO GaNaHnca COCTABETE YPABHEHHS OKUCIIMTENIBHO-BOCCTAHOBUTEIBHBIX PE-
aKIMii, KOTOPBIE IPOTEKAIOT 110 CXEMAM:

a) HaS + K>Cr07 + HaS04 — S + Cr2(S04)3 + K2S04 + H20

6) C + HNO3 — CO02 + NO + H20

B) MnO2 + NaBi0O3 + HNO3; — HMn04 + BiONO3 + NaNO3z + H»0

r) Nal + NalOs; + H2S04 — 1> + NaxS04 + H20

) Mg + HNO3 — Mg(NO03)2 + N20 + H20

e) Pb0> + MnS0s + HNO3; — PbS04 + Pb(NO3)2 + HMnO4 + H20

) KMnO4 + NH3z — KNO3 + Mn0O; + KOH + H»0

3) K2Cr207 + HC104 + HI — Cr(C104)3 + KC104 + 12 + H20

n) HoC204 + KMnOs — C02 + K2CO3 + MnO2 + H20

K) C¢H1206 + KMnO4 + H2S04 — CO02 + MnSO04 + K2S04 + H20

HHH K@.)I(,Z[Oﬁ pCaKMu YKAXKUTE BCHICCTBO-OKUCIIUTECIIb U BCIICCTBO-BOCCTAHOBUTCIIb, ITPOLIECC
OKHCJICHHA U MMPOLECC BOCCTAHOBJICHMA.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmnozo onpoca

VYcTHBIN Onpoc SBISIETCA OJTHUM M3 OCHOBHBIX CITOCOOOB y4€Ta 3HAHUN 00YyYaromerocs o
TUCHUIUIMHE «XUMUS». Pa3BEPHYTHINA OTBET CTyAEHTA AOJKEH MPEICTaBIATh COOON CBSI3HOE, JIOTH-
YeCKU IO0CJIeI0BaTeIbHOE COOOIIEHHE Ha 3aJaHHYI0 TeMY, NOKa3blBaThb €ro YMEHHE MPUMEHSThH
orpeieneHust 1 GopMyIIbl.

B pesynomame ycmnozo onpoca 3nanus, o0yuaruiezoca OUeHU8aomca no cieoyruieil

wiKkane:
3 banna, cTaBUTCA, €CITU O0YJAFOIITHICS:
1) TonHO M3/IaraeT U3y4EeHHbIN MaTepuall, 1a€T IPABUJIBHOE ONPEIEICHUE XUMUUECKUX T10-
HATUM;
2) oOHapyXHBaeT MOHMMaHUE MaTepuaa, MOXXeT 00OCHOBATH CBOU CYXJIEHUS, TPUMEHUTD
3HAHUA Ha IPAKTHUKE, IPUBECTH HEOOXOAUMBIE IPUMEPHI HE TOJIBKO M0 YU€OHUKY, HO U
CaMOCTOSITEJILHO COCTABIICHHBIE;
3) wu3maraeT MaTepual MoCcIe10BaTeNIbHO U MPABUIBHO C TOYKHU 3PEHUSI HOPM JIUTepaTypHO-
IO S3bIKA.
2 fanna, ctaBUTCS, €CIIU 00yUarOUIHIiCs Ta€T OTBET, YAOBIETBOPAIOLIUI TEM e TpeOOBaHHU-
M, 4TO U 1711 Oanna «1», Ho fJomyckaeT 1-2 omubKH, KOTOphIe caM e UCIpaBiseT, U 1-2 Henouéra
B [TOCJIEZIOBATEIBHOCTH U SI3bIKOBOM O(OPMIIEHUH U3JIaraeMoro.

1 6anna, craButcs, ecau oOydarouuiics oOHapy>KMBAECT 3HAHUE U TOHUMaHUE OCHOBHBIX I10-
JIOKEHUH TaHHOM TeMBI, HO:

1) wu3naraer Marepuas HEMOJIHO U JOIIYCKAET HETOYHOCTH B OIIPEJICIICHUN MTOHSTHI;

2) He yMeeT JOCTAaTOYHO IIyOOKO U JOKa3aTelIbHO 00OCHOBATh CBOU CYXKICHHS U MIPUBECTH
CBOM IIPUMEDHI;

3) wu3naraet MaTepual HermocaeI0BaTeIbHO U JOMMYCKAeT OLIMOKHU B I3bIKOBOM O(OPMIIEHUH
U3J1araeMoro.

0 6annos, CTaBUTCS, €CIIM 00yUaAIOIMUICS OOHAPYKUBAET HE3HAHUE OOJIBIIIEH YacTH COOTBET-

CTBYIOIIETO pa3/ieia u3y4aeMoro MaTepuaia, J0mycKaeT OuMOKY B (POPMYITHPOBKE.
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bamer «1», «2», «3» MOTYT CTaBUTBCS HE TOJBKO 33 €AMHOBPEMEHHBIN OTBET, HO U 3a pac-
CpCl[OTO‘-IGHHBIfI BO BpCMCHH, T.C. 3@ CYMMY OTBCTOB, JAHHLIX CTYACHTOM Ha MPOTS)KCHUUN 3aHATUSA

5.1.2. Quenounvie mamepuaivl 0,11 KOHMPOJIbHOU PAdOmMbL: KOHMPOIUPYEMble KOMNEHICH-

uuu OIIK-1):

Tunoegvle 3a0anua K KOHRMPOAbHOI pabome
1
1. ChopmynrpoBaTh OCHOBHBIC T'a30BbIC 3aKOHBI.
2.Macca 107 m> azota (1.y.) paBHa 1,25 1 -107kr. Beruciure mI0THOCTh a30Ta MO BOAOPOAY H
BO3IyXY.
3. Beiuucnure MOJSPHYIO Maccy SKBHUBaJIEHTa METajlla, €ClM B €ro XJIOpUe MaccoBasi TOJs
xJyiopa 79,78%, MomnspHast Macca IKBUBaJIeHTa Xjopa 35,45r/MoIIb.
4. PaccunTaiiTe JUIMHY BOJHBI SJIEKTPOHA, ECITH CKOPOCTh JBHKEHHS dIeKTpoHa paHa 2-10° m/c.
5. Ckonbko cBoOOIHBIX d -opOuTaneit cogepkutcs B aromax Sc, Ti, V?
Hanummure snekTpoHHbIEe POPMYIIBI ATOMOB 3THX JIEMEHTOB.
2
1. lIpunuun [Taynu. [IpaBuno I'ynaa. 2 npasuna KneukoBckoro.
2. Macca 87-10"°w* napa npu 62°C u napnenuii 1,01-10° I1a pasna 0,24-107 kr. Berunciure Mo-
JIEKYJIPHYIO MacCy BEIIEeCTBa U Macca OJHON MOJICKYJIbI BEIIECTBA.
3. Boruncnute momspayro maccy skBuBajieHTa KHSO4 B cnepyrommx peakuumsax: KHSO4+
BaCl,; — BaSO 4 + KC1 + HCI
KHSO., + KOH = K»SO4 + H20.
1. Boeruncnute suepruto (3B) Bo30yxkneHus IeKTpoHa B arome Na, eclid apbl ero
TOIJIOIIAKOT (POTOH C JTMHON BonHbI 4340-10710 M.
5.DHepreTuyeckoe COCTOSIHUE BHEIIHETO 3JIEKTPOHA aTOMa OMMCHIBAETCS CIEAYIOIIUMU 3Hade-
HUSIMH KBaHTOBBIX uncell: M — 3; [ = 0; m; = 0. ATOMBI KaKux 3JIEMEHTOB UMEIOT TaKOM 3JIEKTPOH?
CocTtaBbTe 3JEKTPOHHBIE (DOPMYIIBI aTOMOB 3TUX JIEMEHTOB.
3
1 OcHOBHBIE XapaKTEPUCTHKU XUMUYECKOU CBSI3U.
2. OnpesienuTe MOJISPHYIO MacCy JBYXBaJEeHTHOTO MeTanna, eciu  14,2:107 xr
OKCH/Ia 9TOro MeTanna oopasyior 30,2-107 kr cynbdara metania.
3.Beruuciute nnuny cBsizu C-C1 B CCL4 o cneayrommm TaHHBIM: JITUHBI CBSI3ed
C-C u C1-C1 paBusl cootsercTBeHHO 1,54:101% 11 1,99-10 1M,
4. JIna aToMa ¢ 2JeKTPOHHOM cTpykTypoit 1S?2S%2P° BrmmuTte B TaONUIly 3HAUEHHS YEThIPEX
KBaHTOBBIX YHCEI: T, |, m, ms onpeneanTe Kaxkblii U3 SJEKTPOHOB B MapalljieIbHOM COCTOSTHUH
Howmep anekrpona ... 1234567
n..
I..
mj ...
ms ...
5. BeluucnuTe CpefHIO MIOTHOCTH MO BOJAOPOAY U MO BO3AYXY I'a30BOil cMecH, 00bEMHBIE J10-
71 razoB B kotopoit st CHs u CoHz paBubl 52 1 48%
4
I. O6miee nousitTue o pactBopax. PactBopumocTts. [IpaBuino CemMeHUYEHKO.
2.11pu cunrese ammuaka N2 + 3Ho <-> 2NH3 paBHOBecHe ycTaHOBWIIOCH IIPU
CJIEMYIONINX KOHIIEHTPAIUIX BEIIECTB (MOJIb/J):
Cn2 =2,5; Cuz2= 1,6; Cnu3 = 3,4. Beiunciaute KOHCTaHTY paBHOBECHSI 3TOU
peaKMu U UCXOIHbIE KOHIIeHTpauuu N2 u Ho.
3.B cocTossHMM paBHOBECHSI CHUCTEMBI
CO2 + H; <> CO +H,O
pEaKIMOHHAs CMECh MMeia 00BEMHBIN COCTaB:
22% CO2, 41 % Ha. 1 7% CO u 20% H»O.
Boranciaute Kp u Ke nis aroit peakuuu pu 1900K.
4. B xakoii macce BoJIbI ciietyeT pacTBOpuTh 30r OpomMuaa Kamust ISl IOTydeHUS
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pacTBopa, B KoTopoi Maccosas nonst KBr paBaa 6%7?
5

1. Pa3zbaBieHHbIC pacTBOPHI HEAEKTPOIUTOB. JlaBinenue napa. (1mu 3akon Payis).

2. Beruncnaute MossipHyro koHueHtpamnuio K>SO, B 0,021 koTOporo conepxkurcs 2,74 pactBo-
PEHHOTO BEIIECTBA.

3. Hanmmure BeIpaXeHHUsI KOHCTAHT PAaBHOBECHS CIEAYIONIUX OOPATUMBIX PEAKIIHIA:

1) FesO4 + 4H> <-> 3Fe) + 4H20(r)

2)4AHC1+02<->2H>0 + 2Cl1»

3)C + CO2<->2CO

4.1Ipu HEKOTOpOH TeMIEpaType KOHCTAaHTa PABHOBECUS PEAKLIUU

H>+ Br2<->2HBr paBna 1. Onpenenure cocTaB paBHOBECHOW PEAKIIMOHHOW CMECH, €CIU JJIst
peakiuu ObuTH B3sTHI 1MOs Ho 11 2 Moue Br.

Kpumepuu cpopmuposanua oyeHox no KOHmpoIbHbIM MOYKAM (KOHMPOIbHbIE padombl; KOJL10-
Keuym)

(8 OamoB) - craBUTCA 3a paboTy, BHINMOJIHEHHYIO MMOJHOCTHIO 0€3 OMIMOOK U HEJ0YETOB; 00Y-
YAIOMIMICA IEMOHCTPUPYET 3HAHHWE TEOPETUUECKOTO M MPAKTUYECKOr0 MaTepuaia 1o JIabopaTOpHBIM
pabotam, pemero 100% 3amay;

(6 GayoB) — cTaBUTCA 32 pabOTY, BBITIOJIHEHHYIO MOJTHOCTHIO, HO TIPH HAJIMYMY B HEW He Ooee
OJTHOM Herpy0oii ommOKU U OAHOTO HeaoueTa, He Oolee Tpex HenaoueToB. O0yJaroIuiics 1eMOHCTPH-
pyeT 3HaHME TEOPETUUECKOTO U MPAKTUYECKOr0 MaTepuasa Mo TeMaM J1abopaTopHbIX padoT, TOMmycKas
HEe3HAUYUTENbHbIE HETOYHOCTH MPH pellieHnH 3a1a4, perieno 70% 3anay;

(4 6amna) — craBuTCs 3a paboTy, ecim OakalaBp MPaBUILHO BBITOTHHUI HE MeHee 2/3 Bcel pa-
OOTBI WM JIOMYCTHI He Oojiee oHOM rpy0oil ommOKH U JIByX HEI0YETOB, HE OoJiee OJTHOW rpy0oil u
OJTHOW HerpyOoi ommoOKH, He OoJiee TpeX HEerpyObIX OMMOOK, OJHON HerpyOoiu. OOydwaromuiics 3a-
TPYAHSETCS C MPaBUJILHON OLEHKON MPEeNIoKEHHON 3a/1a4yM, J1aeT HEMOIHbIM OTBET, peieHo 55% 3a-
a4

(meHee 3 0ayuIOB) — CTaBUTCS 32 PadOTY, €CIU YUCIIO OMMOOK U HEAOYETOB MPEBBICUIIO HOPMY IS
OLICHKU 3 WM MPaBUJIbHO BBINOJHEHO MeHee 2/3 Bcel paboThl. OOyuaromuiicss TaeT HEBEPHYIO OLIEHKY
cutyauu, perieHo mexee 50 % 3amay.

3.1.3.Ouenounvie mamepuanvi: Tunosvie mecnosvie 3a0anus no QUCUUNIUHE «(XUMUA)

Konmpoaupyemoie komnemenyuu OIK-1.

Tecm — cucreMa CTaHIAPTU3WPOBAHHBIX 3aJIaHUM, TTO3BOJISIONIAs ABTOMATHU3UPOBATH TPOIIE-
Iypy U3MEpEHUs YPOBHSI 3HAHHUH U YMEHUI CTyIeHTA.

Tunoevie mecmoegoie 3a0anus

1. CamMmonpou3BOJIBHBIN pacmaj MOJIEKYJ paCTBOPEHHOTO (MHOT/IA - PACIUIaBIIEHHOTO) BEIIECTBa
Ha KaTHOHBI M AHHOHBI HA3bIBACTCHL. .

-1 BIIEKTPOJIU30M

- HOHHOM ITPOBOJIMMOCTBIO

-: TOMOT€HHBIM KaTaJlu30M

+: 2JIEKTPOTUTHYECKON TUCCOIMaIuen

I: T3 195 Tema 6-0-0

2. Mepoit 3JIEKTPOIUTHYECKON THCCOLMALAN IEKTPOJINUTA IPUHATO CUNUTATb...

+: CTENEHDb AUCCOLMANU

-2 MOJISIPHYIO KOHIIEHTPAITUIO PacTBOpa

-: pH pactBOpa

- KOHCTaHTY THUAPOTIU3a

4.K CUIIbHBIM 3JIEKTPOJIUTaM OTHOCHUTCH...

+: XJT0pHI HATpUA

-: CepHHCTAs KHCIIOTa

-: Cynb(UT Kaus

-: YKCyCHasl KUCJIOTa

5. YUemy paBHa konuentpaius noHoB H B pactBope KOH ¢ konnenTpanueit 0,01 Moas/m1 npu
YCIIOBUU, YTO THAPOKCHUJI KUl IPOAUCCOIIMUPOBAT HAIIETIO

+: 10-12 monw/n
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-2 0,01 monmw/1

-: 10-14 monw/n

-2 IOCKOJIbKY PacTBOP IIEIOYHOM, B HEM HE MOTYT MPUCYTCTBOBaTh HOHKI H+ (T. e. [H+] = 0)

6. Paccuuraiite pH: a) constHOM KuCTOTHI ¢ KoHIeHTpanuei 0,1 Momib/ir; 6) BOZHOTO pacTBOpa
TUIPOKCH/IA Kaliusl ¢ KOHLeHTpauuen 1,0 Mo/, cunTas, 4To yKazaHHbIE BEIIECTBA JUCCOLUUPYIOT
IIOJIHOCTBIO

-2a)7;06)7

+:a)1;0) 14

-2a)14;0) 0

-:a)2;0) 12

7. OprodocdopHas KUCIOTa TUCCOLMUPYET MO TPEM CTYICHSIM, IIPH 3TOM KOHCTAHThI JUCCOIU-
Al 10 KaXJI0W CTYIEHU CBS3aHbl COOTHOLICHUEM:

- K1> K2<K3

- K1<K2<K3

+: KI>K2>K3

-: K1<K2>K3

8. Ctenens aucconnanuu cyiabhara Hatpus B pactBope 100%, konuentpanus conu -0,4
MOJIb/11. UeMy paBHBI KOHIICHTPAIIUU AaHHOHOB M KATHOHOB B JAHHOM pacTBOpe?

+: 0,4 u 0,8 MOJB/JT COOTBETCTBEHHO

-2 0,3 1 0,18 MOJIB/TT COOTBETCTBEHHO

-2 0,14 u 0,56 M0OJIB/TT COOTBETCTBEHHO

-: 0,44 u 0,28 MOJIB/TT COOTBETCTBEHHO

20. IToreniuan BOAOPOTHOTO IEKTPOAA 3aBUCHUT OT

+: KoHlLleHTpaluu HOHOB BOAOPO/a B pacTBOpE

-: laBnenust BoJjopo/ia B ra3oBoi (aze

-: Temneparypsl

- AKTUBHOCTH UOHOB

21. Cymma Bcex K03 (HUIIMEHTOB B MOJICKYJISIPHOM YPaBHEHUH PEAKIIHN
CrCl3+NaClO+NaOH=Na>CrOq4+ ... paBHa

+: 31

- 14

- 12

-2 10

22.: B aToMe renusi BaJICHTHBIE 3JIEKTPOHBI pa3MEIIECHbI 10 OpOUTAISAM

-2 1sl

-1 281

- 1s2

+: 252

23. Yucno BaJeHTHBIX AJIEKTPOHOB Yy aTOMa KaJIbLIMS

+:

4.0OKuCIUTETHHO-BOCCTAHOBUTENBHBIE MTOTEHINAIIBI 3aBUCST OT
-: KoHIIeHTpaluu OKUCIUTENBHOM U BOCCTAHOBUTENBHON (hOPM BEILIECTB
-: TEMIIEpaTypbl
+: pH cpensl
-: [Ipupons! pactBopuTEs
-: JlaBnenus
25. VI3 nepeuynciieHHbIX HI)KE BEIECTB CAMBIM CHJIBHBIM OKHUCIUTENEM SIBISIETCS ...
-: [InaBuKkoBas kuciaoTa
+: ¢pTop
-1 KUCJIOpOJ
-: IJIaTUHA

AUJNH
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26. CtenieHb OKUCIICHHS KUCIOPOa: a) B BOJie, 0) B MEPOKCHJIE BOJOPOIa COOTBETCTBEHHO PaB-
HBI

- 252

- -2, 42

+:-2; -1

- +2;0

27.: CreneHu OKHCIECHHUS XpOMa: a) B XpoMaTe Kanus, 0) Tuxpomare Kajausi COOTBETCTBEHHO
PaBHHI ...

+: 4+6; +6

-1 +6; +3

-2 +3; +6

-:-6; +6

I: T3 250 Tema 7-0-0

28.0TMmeTbTE MTpaBUIIbHBIN OTBET

K peakiusiM BHyTpUMOJIEKYJISIPHOTO B3aUMOIEHCTBUS OTHOCSATCS

+ 2KCIO, ——2Cl+30,

_. 2Na+Cl, ——2NaCl
. CaCO, ——Ca0 + CO,
_. 2NO, + H,0— HNO, + HNO,

29. OT™MeTbTE NIPABUIBHBIN OTBET

- + 2+
B HOHHOM ypaBHEHHH MnO, +H,0,+H"™ - Mn™ +0,.

+: 26
- 43
- 28
-1 48
30. OTMeTbTe IPaBUIIBLHBIN OTBET

" cyMMa Bcex K03 duumeHToB paBHa

CymMa K03d(HIHEHTOR B peaKilHH K,Cr,0, +KI +H,50, — I, +Cr,(50,), +.

- 27

+:29

- 17

- 19

31. OTMeTbTe IPaBUIIBHBIN OTBET

ITpu nonagaHuy XKene3HON CTPYKKH B CUIIbHO HAarpeTYI0 KOHLIEHTPUPOBAHHYIO CEPHYIO KHCIIO-
TY BO3MOXEH CIEAYIOLINN MPOLIECC

-: Fe+H>SO4=FeSO4+H> T

-: Fe+2S04=FeSO4+H> T
-: XKene3o maccuBHpyeTCsl KOHIEHTPUPOBAHHON CEPHOM KUCIOTOM, TOATOMY PEAKIIHS HE TTPO-
HUCXOJUT

+: 2Fe+6HS04=Fex(S04)3+3S0, T +6H,0

32. I'eometpust nona NH4+ onmceiBaercs purypoit

+: Tepadip

-1 KBaJIpaT

-: TpeyronsHas nupamuia

-: YceueHHas nupamuia

33. Kakoii MeTa1 He pearupyeT ¢ OXJIaKICHHOW KOHIEHTPUPOBAHHON a30THOM KUCIOTOM?

-: Cu

+: Fe

-1 Ag

+: Al

34. [Ipu B3aMOACICTBUM KOHLIIEHTPHUPOBAHHON a30THOW KUCIOTHI C IIMHKOM B Ka4€CTBE Ta30-
00pa3HOTro MPOIYKTA MOTYYEH ...

" paBHa
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-: Kucnopon

-: Bogopon

+: Okcup azora (IV)

-: AMMuak

35. Ilpu B3aumoielicTBUM pa30aBIeHHON a30THOM KHUCJIOTHI C ME/IbIO B KQ4E€CTBE ra3000pa3HOTO
MPOAYKTA MOJTYYEH ...

-: Bomopon

-: Oxcup azora (IV)

+: Okcun azora (1)

-: Menpb He pearupyeT ¢ a30THOM KUCIOTOM, MOCKOJIbKY HaXOAUTCS B PSAY aKTUBHOCTH METal-
JIOB MpaBee BOJIOpoaa

36. Ilpu B3auMoaelicTBUM pa30aBICHHON a30THOM KHCIOTHI C MEJIbIO B KAUECTBE ra3000pa3Ho-
ro MPOJYKTa MOJIYYEH ...

-: Bogopon

-: Okcup azora (IV)

+: Okcup azora (1)

-: Menp He pearupyer ¢ a30THOM KUCIOTOM, TOCKOJIbKY HAXOAUTCA B Py aKTUBHOCTH METaJ-
JIOB IIpaBee BOJIOPOAA

37.: Ilpu anekTponu3e paciiaBa XJOpuaa HaTPHs HAa aHOJIE BBIIETIIOCH 56 11 xiopa. Macca 00-
Pa30BaBIIETOCS] METANIMUECKOTO HATPUS PaBHA ...

+: 1151

-2 100r

-2 120r

-: 2 MOJIb

38.Xumuueckue cBOICTBa BOJOPO/Ia B HAMOOIbIIEeH CTEIIEHH HAalIOMHUHAIOT CBOMCTBA ...

+: ['asioreHoB

-: Xpoma u Maprasia

-: brlaropoiHbIX Ta30B

+: [1{en0YHbIX METAIIOB

40. PactBopsI mienoueii criocoOHBI pearupoBaTh CO CIAEAYIOIMIMMH MPOCTHIMH BEIIECTBAMU

-: Clp, S, N2, Brp, Si

- C,0,, P, Fy, Si

-: I2,Zn, Cu, S, Mn

+: By, S, P, Si, Zn

41. CKOIBKO TPaMMOB THAPOKCHAA KAIbIIMS MOKHO MOTYYHUTh U3 6,4 T kapOuaa Kanbius?

+:74r

- 148

- 3,7r

-: 'mapokcua Kanplius NOMy4yaroT He U3 KapOuaa Kanblus, a U3 KapOoHaTa Kallblus

44. Hanbonee ycToM4MBBIE CTETIEHU OKHUCIEHMSI XJIOpa B COETMHEHU X

-1 +6

+: +7

+: +1

+: -1

- +3

47. I'anmoreHoBOAOPO, KOTOPBIM MOJY4atOT B TPOMBIILIEHHOCTH CUHTE30M U3 3JIEMEHTOB

+: HCl1

-: HF

-: HBr

-: HI

-: HAt

48. CaMblil cUITBbHBIN BOCCTAHOBUTENb CPEIN TAJIOT€HOBOIOPOIOB

+: HI

-: HCl
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- HF

-: HBr

- HAt

49.I1pu naceimennn Boanoro pacrsopa KOH xmnopom npu tremnepatype 100C obpa3zyercs
+: KCl

+: KCIO

-: KCIO3

-: KCIO2

-: KCIO4

50. Ilpu B3auMoaelcTBUN yIiiepoia ¢ KOHIIEHTPUPOBAHHOM CEpHON KHUCIOTOM BBIIEINIOCH

13,44 n ra3oB (H.y.). Paccuuraiite Maccy yrieposa, BCTYIHUBIIETO B PEAKIIHIO
- 1,0r

-20r
+:24r
-2 3,6T
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51. Camono3HaHnue CyObeKTOM CBOMX BHYTPEHHHUX MCUXWYECKUX aKTOB U COCTOSHUN Ha3bl-
BaeTcsl. ..
1. ycranoBko#
2. ODMOLIUEN
3. pednexcueit
4. Perynsinueit
52. OrueHKa TUYHOCTH caMoOM ce0s, CBOMX BO3MOYKHOCTEH, KaueCTB MU MECTa CPEIU APYrux
JIOJIeH Ha3bIBAETCHL....
1. uHTpOCTIEKLINEH
2. pednexcueit
3. IpUTsA3aHUEM
4. caMOOIIEHKOH
53. IlpeacraBienue JUYHOCTH O ceOe, O TOM «KAKOH 5 €CThb» — 3TO s — KOH-
LM

1. uneanbHas
2. (hanTacTHUECKAS
3. BO3MOKHas
4. peasnbHas
54. Co3HaTelbHOE JIeHCTBUE, OLIEHUBAEMOE C TOYKH 3PCHHSI HPAaBCTBEHHOTO CaMOOIIpe-
JIEJICHUS YelI0OBEKa, Ha3bIBACTCA. . .
1. ycraHoBKO#M
2. IepeXKMBaHUEM
3. moctynkom
4. moBeeHUEM
55. Eciii npu4uHBI MOCTYNKOB YEJIOBEK YCMaTPUBAET B HE3aBUCAIIUX OT JIIOJEH 00CTOS-
TENbCTBAX, TO EMY CBOICTBEHEH JIOKYC KOHTPOJISL.
1. BHEIITHMM
2. cyObeKTUBHBIN
3. BHyTpeHHUI
4. 00bEeKTUBHBIN
56. VYTBepkleHue, OTpakaroliee MOHMMaHUe UHTEIJUIEKTa B TICUXOJIOTHH, - ITO ...
1. MHTENIEKT — 3TO CIIOCOOHOCTH a/IaNITUPOBATHCS K YCIOBUSM OKPYKAIOIIEH CPeIb
2. MHTEJUIEKT — 3TO TO, YTO U3MEPSAETCS TeCTAMHU HHTEIJUICKTA
3. UHTEIJIEKT — 3TO Pe3yAbTaT MBIILICHUS
4. MIHTEJUIEKT — 3TO YMEHHUE pelIaTh HeCTaHIapTHBIC 337291
57. Cucrema CIOKUBIIUXCS B3TJISI0B HA OKPYXKAIOMIMI MUP U CBOE€ MECTO B HEM Ha3bIBa-
ercsl. ...
1. camoco3HaHueM
2. MUPOBO33pEHHUEM
3. camoomnpeeneHueM
4. yoexx1eHremM
58. OrcrauBaHue TNYHON TOUKU 3PEHUS SBISETCS MOBE/ICHUEM YeJIOBEKa.
1. TMIHOCTHBIM
2. 6ecco3HaTeNbHBIM
3. MTHOUBUIHBIM
4. KpeaTUBHBIM
59. Mnadopmaruzaiys COBPEMEHHOTO 00pa30BaHMs 3aKITFOYACTCS B ...
l. MUPOKOM U MAaCCOBOM HCIOJIb30BAHUU BBIYUCIUTEIHLHON TEXHUKH W HHPOPMAIMOH-
HBIX TEXHOJIOTHI B TIPOIIECCe OOYUICHUS YeIoBeKa
2. yCUIJIEHUU B3aMMOCBS3H TEOPETUUECKON U MPAKTUYECKON MOATOTOBKH MOJIOJIOTO YeJI0-
BeKa K COBPEMEHHOM KH3HEIeATECITHHOCTH
3. yCUIIEHUH B3aUMOCBSI3H TEOPETUUYECKON M MPAKTUYECKOM MOATOTOBKH MOJIOJIOTO Yel0-



BEKa K COBPEMEHHO KH3HECATEIIbHOCTH

4. opueHTany 0oOpa30BaTENbHONW CHUCTEMBI Ha pEalM3alMIo, MPEXKIe BCEro, rocyaap-
CTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTA

60. B KOrHUTHBHYIO COCTABIISIOIIYIO CAMOCO3HAHUS BXOJIAT. . .

1. ynpaBnenue coboi

2. mpe3eHTarus ceost

3. 3HaHHE JTUYHOCTH O cede

4. OTHOIIEHHE JINYHOCTH K cebe

Kpumepuu ghopmuposanun ouenok no mecmoegvim 3a0aHUAM:

(6 6am0B) — MOMY4arOT 00yYarOUIHEcs ¢ MPAaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTO-
Bble BoIpockl. BeinonHneno 92-100 % npenyioxkeHHbBIX TECTOBBIX BOIIPOCOB;

(5 6anoB) — moy4aroT 00yJaroNIMecs ¢ MPaBUIBHBIM KOJINYECTBOM OTBETOB HA TECTO-
BbIe BOIIPOCkl 67-91 % oT 001ero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(4 Oamna) — moy4aroT OOydYaromuecs ¢ MPaBWIBHBIM KOJIMYECTBOM OTBETOB Ha TECTO-
BEIE BOIIPOCHI 51-66% 0T 001Iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(3 Gamna) — momy4aroT 0Oyyaromuecs MPaBUIbHBIM KOJHYECTBOM OTBETOB HA TECTOBBIC
Borpockl 34-50% ot o0miero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

(2 Gamna) — moy4aroT 00ydaromuecs NPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl 17-33% ot obmiero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

(1 Gamn) — moxy4aroT 00yYaroUIMecs: NPaBHIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBHIC
Bonpockl MeHee 17% ot obmiero oobeMa 3aJJaHHbIX TECTOBBIX BOIIPOCOB.

5.1.4.Ouenounvie mamepuanwi: Jlabopamopusie 3auamus no oucuunaune «Xumusy
Konmpoaupyemote komnemenyuu OINK-1.

Kpumepuu ¢hopmupoeanus oyenok no 1a60pamopuvim 3aHAMUAM:
[To xaxmoif paboTe CTYyIEHT JOJDKEH MPEACTaBUTh OTUET, COACPIKAIIMNA Ha3BaHUE PAOOTHI
U pacreyaTKy pe3yibTaToOB BHITIOJHEHUS 3aJjaHHii. 3a BHIMOIHEHHUE U 3aIIUTY JIa0OPATOPHBIX pa-
00T cTyIeHT MOXeT HaOpath 18 6amioB (1o 3 Gamia B K&Kyl PEHTHHTOBYIO TOUKY).

5.2.0uenounvie mamepuanwvt o1sa npomexncymounou ammecmayuu. llenvio npomedsrcy-

MouHOU ammecmayuy O JUCHUILUIMHE SIBISCTCS OLICHKA KaueCTBA OCBOCHHS JTHCIUILIN-

HBI 00 yYarOIIMMHUCS.

[IpomexyTouHas aTTecTaius MpeaHa3HaueHa Al 00beKTUBHOTO MOATBEPKICHHS U OIle-
HUBAHUS JIOCTUTHYTBIX PE3yJbTaTOB OOYUEHHMs TIOCJIE€ 3aBEPIICHUS W3YUYEHUs JIUCIUIUIMHBIL.
OcymecTBisieTcs B KOHIIE CEeMeCTpa U MpeCcTaBisieT co00il UTOTOBYIO OLIEHKY 3HAHUH MO AucC-
[UININHE «XUMHI» B BUAE DK3aMeHa.

[IpomexyTouHas aTTecTalus MOXET MPOBOJUTHCS B YCTHOM, MUChMEHHOW (dopMme, U B
dbopme TecTUpOBaHUS.

Bonpocel, BBIHOCHMBIE HA IK3aMeH(Kormpoaupyemovle komnemenyuu OIIK-1).

Oco0eHHOCTH ANEKTPOHHOTO CTPOEHHS ATOMOB B IVIABHBIX M MOOOYHBIX MOATPYIIaX.

Tunbl xumuuecko cBsi3u. KoBaneHTHas cBsi3b U e€ BUbL. CBOMCTBA M crTOCOOBI 0Opa30oBaHuUs.
OcCHOBHBIE TIOJIOKEHHUSI MeToJa BalieHTHhIX cBsizert (MBC). BaneHTHOCTH aTOMOB ¢ MO3UIUHU
MBC. I'ubpuan3anus aTOMHBIX OpOUTAIEH.

Nonsel. MonHas cBsa3b. CBOMCTBA HOHHOM CBA3U. Kpucrammueckas pemerka. ATOMHas, HOHHAs,
MOJIEKYJISIpHAs U METAITIMYECKHE PEIIETKU. 3aBUCUMOCTh CBOWCTB KPUCTAJUIMUECKUX BELIECTB
OT THUIIA XUMHAYECKON CBSA3H.

Mertamibl 1 HemeTaibl. OKCH/IbI, KUCIOThI, OCHOBAaHUS M cosid. be3pasnuunble U coieobpaszy-
folue okcuabl. OKCUIbI OCHOBHBIE, KUCIOTHBIE U aMoTepHble. MI3MeHeHne CBOWCTB OKCHUIOB B
3aBHCHUMOCTH OT IOJIOKEHHsI aToMa B IIepuouueckoil cucteme. Kuciaotsl, ux kinaccuduxanus u
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HOMEHKJIaTypa. MI3MeHeHue CBOMCTB KUCIOT B 3aBUCUMOCTH OT MOJIOKEHHS LIEHTPAJIbHOTO aTo-
Ma B IEPUOJANYECKON CHUCTEME.

BryTpeHHsst 2Heprusi U dHTaNbNUs BemecTBa. [loustue 00 suTponuu. [loHsTHs 00 sHepruu
['n60ca 0O6pa3oBaHus BEMIECTB. DHTAIBIIUWHBINA U SHTPONMHHBIA GaKkToOpsl mporeccoB. Hampas-
JICHUE CaMOMPOU3BOJIBHOTO MPOTEKAHUSI XUMUUYECKUX PEAKIIUM.

Cxopoctb peakuuu. CKOpOCTh peaklMd B TOMOT€HHBIX M IE€TEPOreHHBIX cucTemax. McTuHHas
CKOpOCTh peakuuu. PakTophl, BIAUSIONIME HA CKOPOCTh XMMHUYECKUX pEakUuil. 3aBUCUMOCTh
CKOPOCTH XHMMHMYECKUX PEaKLM OT KOHIEHTPALMM PEarupyroluX BEIIECTB. 3aKOH JEUCTBUS
macc. KoHcTaHTa CKOpOCTH peakiuu u ee GU3NIECKUN CMBICI.

3aBUCUMOCTh CKOPOCTH XHMHYECKOW peakiuu oT Temreparypbl. [IpaBuino Bant — Todda.
DHeprusi aKTUBALUH U TETJIOBOH 3(h(H)EeKT XUMUYECKOH PeaKIvu.

3aBUCUMOCTh CKOPOCTH XUMHUYECKON pEaklMHU OT TEMIIEPaTypbl, SHEPTUHU aKTUBALMU U SHTPO-
MWW aKTUBAIMU. Y paBHEHUE AppeHuyca.

Karanus. Katanutuueckue peakiuu. OCOOEHHOCTH KaTaIMTUYECKUX IpoleccoB. Teopus romo-
TE€HHOT'0 U TETEPOr€HHOr0 KaTajin3a.

HeoOpatumbie 1 oOpaTuMble XUMUYECKHE MPOLIECChl. | OMOTeHHbIE U TeTepOreHHbIe PaBHOBE-
cusi. Koncranra paBHOBecus. BiusHue pa3nmuyHbix (DAaKTOPOB HA XHMHUYECKOE PAaBHOBECHE.
[Tpunumn Jle—Illarense.

PactBopumMocTs. BinsiHue Ha pacTBOPUMOCTH MPUPOJIBI KOMIIOHEHTOB, TEMIIEPATyphl U JIaBJie-
Hud. JlaBneHue HaChIILIEHHOrO Mapa Haj pacTBopoM. 3akoH Paynsa. Temneparypsl kuneHus u
KpucTaJmM3anuu. Kpruockonus u 30yUTHOCKOIIHS.

Teopus snekTponutuyeckoit aucconuanuu Appernyca. CuiabHbIie U cliadbie 3JeKTpoiauThl. CTe-
NEeHb AJIeKTpruecKoi aucconnanuu (D/]) u ee cBs3b ¢ n30TOHMUECKUM Koddurrentom. Kon-
CTaHTa quccoluanuu. 3akoH pasdasnenus OcTBanbna. Jluccoumanus Boabl. 3aKOH AEHCTBYIO-
ux Macc. MoHHoe npousBeienne Boabpl. BogopoaHbli moka3arelb.

[Tporonus (ruaponus) coneil. loHHbIe ypaBHEHHS peakluy MpoToiu3a (Tuaponusa). Paznuynbie
tunsl ruaponu3a. Koncranra u crenens npotonusa (ruapoiusa). Ee 3aBUCHMOCTh OT KOHIICH-
Tpauuu u Temreparypbl. HeoOpatumslit mporonus (ruaponus). [Ipomeccs mporonusa (THaApo-
Ju3a) B IPUPOJIE.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiu. 3MeHeHne OKUCIUTENIbHO-BOCCTAHOBUTEIbHBIX
CBOMCTB BEIIIECTB B COOTBETCTBHH C IMOJOKEHHEM DJIEMEHTOB B IpyIax u nepuojax. CreneHp
OKuceHus. TUnbl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. BiusHue temrepaTypbl, KOH-
LEHTpALUU PeareHToB, UX MPUPOJIbI, CPeAbl U APYTUxX yciaoBuil Ha npotekanue OBP. Hampasie-
HUE€ MPOTEKAHUS OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEaKIMi. XMMUYECKHE UCTOUYHHUKHU SJIEK-
TPUYECKOTO TOKA - TaJIbBAHUYECKHUE DIIEMEHTHI.

DNEKTPONIN3 pacIljIaBOB M BOJHBIX PACTBOPOB JEKTPOIUTOB. KaToqHbIe M aHOJHBIE MPOLIECCHI.
Koppo3sust MmeTanioB u MeToibl 3aUThI OT Hee. OCHOBHBIE METOIbI 3AIUTHI OT KOPPO3UH.
OO0mmas xapakTepuCTHKa AJIEMEHTOB MoArpynmbl Meau. CBOMCTBO, MOMydYeHUE U MPUMEHEHHE.
Baxneitimme coenuHeHus menu, cepedpa u 3010ta. OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIE CBOM-
cTBa. KHCIIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEIIECTB, OKCHIOB U THAPOKCUJIOB.

OO0mas xapakTepucTHKa 3JEMEHTOB MoArpynmbl muHKa. OOmas xapaktepuctuka. CBOWUCTBO,
MOJIy4YeHUE U NpuMeHeHue. BakHeillne coenHeHHs 37€MEHTOB MOATrpyNbl UHKA. OKUCIH-
TEJIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX BEHIECTB, OK-
CUJIOB Y TUJIPOKCHUJIOB.

OO0mias XxapakTepUCTHKA AJIEMEHTOB MOATPYNIbl Xxpoma. [lomydeHnue, cBOWCTBa M IPUMEHEHHE.
OKHMCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOMCTBA cOequHEHUN. KHCIOTHO-OCHOBHBIE CBOMCTBA
MIPOCTHIX BEMIECTB, OKCUIOB U THIPOKCHIOB.

OO0mmas xapakTepuCTHKa AJIEMEHTOB MOArpyNIbl Mapranna. [lomydenue, cBOCTBa U IpUMEHeE-
Hue. OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA. KHCIOTHO-OCHOBHBIE CBOMCTBA MPOCTHIX
BEILECTB, OKCUJOB U THUIPOKCUI0B. BaxkHelme coeIMHeHMs!.

bop u amomunwmii. [lonydenue u cBorictBa. OKHCIUTETHFHO-BOCCTAHOBUTEIHHBIE CBOMCTBA MX
coenuHeHui. [IpuMeHeHne CrIaBoB Ha OCHOBE aTFOMUHMS.
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VYrnepon u kpemuuii. Ilomydenne u cBoiicTBa. Baxueilmme coenuHenus. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA COEIMHEHMI.

OCHOBHBIE TIPEJICTABUTEIIN MPEACIbHBIX YIIIeBOI0POI0B. Mi30Mepusi 1 HOMEHKIIATypa.

CniocoOblI Moy4eHus, XUMUYECKHE CBOMCTBA MPUMEHEHHE TTOJIMMEPOB U OJIUTOMEPOB.

6. Meronuyeckue MaTepuaJibl, ONpeaeaolnue Npoueaypbl OleHNBAHUSA 3HAHU,
yYMeHHii, HABBIKOB U (MJIM) ONbITA 1eSITeIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJICHTOM [0 AUCHUIUIMHE BKIHOYAET
JIB€ COCTaBJISIOLINE:

— nepeas cocmasnAawas — OUeHKa PeryisipHOCTH, CBOEBPEMEHHOCTH M KauecTBa BbI-
MOJTHEHHUSI CTYIEHTOM Y4eOHOW padoThl MO U3YYCHHIO JUCHUIUIMHBI B TEUCHHE NEpUoJia U3yde-
HUS TUCIMIUIMHBI (CEMecTpa, WM HECKOJIbKHX ceMecTpoB) (cymma — He 6onee 70 6amnoB). ban-
JBI, XapaKTEepHU3YIOIIUE YCIEBAEMOCTh CTYJIEHTa MO JUCLUIUIMHE, HAOMPAIOTCS UM B TEUCHHE
BCEro nepruoja 00y4eHus 3a U3y4eHue OTAEIbHBIX TEM U BBINOJIHEHHE OTAEIbHBIX BUI0B PaloT.

— 8mopas cocmasnAwas — OUeHKa 3HaHUU CTyJeHTa 110 pe3yJbTaTaM IMpOMeEKYTOUHOU
artecranuu (He 6onee 30 —6ayioB).

Kputepuem onieHku ypoBHS c(hOPMHPOBAHHOCTH KOMIIETCHLIMN B paMKax y4eOHOU uc-
UUTUIHHBL «XUMUsD» B | ceMecTpe SBIETCS IK3aMEH.

Kpumepuu ¢hopmuposeanusn ouenok no npomexicymounoll ammecmayuu:

Ouenka «omauunon— om 91 0o 100 6ann06 — TeopeTnvecKoe coJiepKaHnue Kypca 0CBO-
€HO TMOJIHOCTBIO, 0e3 MPo0esoB, HEOOXOMMbIE TPAKTHUECKHE HABBIKU Pa0OTHI C OCBOCHHBIM Ma-
TepuanoM chopMupoBaHsl. Bee mpeaycMoTpeHHbIE TPOrpaMMoil 00ydeHus: yaeOHbIe 3a/1aHus
BBITMIOJTHEHBI, KAYECTBO MX BHIOJHEHHS OLEHEHO YHCIIOM 0aJlIoB, OJIM3KUM K MAaKCUMAaJIbHOMY.
Ha skx3ameHe cTyIeHT 1eMOHCTpUpPYET MIyOOKHe 3HAaHUS IIPEYCMOTPEHHOI0 MPOrpaMMoin Ma-
Tepuasna, yMeeT YeTKO, TAKOHUYHO U JIOTUYECKH MOCIIEeIOBATEIbHO OTBEYATh Ha TOCTABIICHHBIE
BOIIPOCHI.

Ouenka «xopouio» —om 81 00 90 6annoe — TeopeTUYECKOE CoJIepKaHUE Kypca 0CBOE-
HO, HE0OXOIUMBbIE TPAKTUUYECKHE HAaBbIKU PA0OTHI CPOPMUPOBAHBI, BHIIOJHEHHBIE yUEOHbIE 3a-
JAHUA coJiepKaT He3HaunTeNbHble oOKkU. Ha sK3aMeHe cTyIeHT JeMOHCTPUPYET TBEpAOe
3HAHUSI OCHOBHOTO (MPOTPAaMMHOT0) MaTepHalia, yMEeT Y€TKO, TPaMOTHO, 0€3 CYyIIIeCTBEHHBIX
HETOYHOCTEH OTBEYaTh Ha MOCTaBJIEHHbIE BOIIPOCHI.

Ouyenka «yoosenemeopumenvno» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPKAHNE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAUMBbIE MPAKTUUYECKUE HABBIKM pabOThl chOopMUPOBaHBI
YAaCTUYHO, BBITIOJTHEHHBIE YUeOHbBIE 3a/laHusl cojiepkaT rpyobie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepHualla, OTBEThI COJEpXkKaT HETOYHOCTH, ciIalo
apryMeHTHPOBaHbl, HAPYIIEHA MOCIE10BAaTEIbHOCTh U3JI0KEHHS MaTeprasia

Ouenka «neyooenemeopumenvno» — om 36 00 60 641106 — TEOPETUUECKOE COJEPKA-
HHUE Kypca He OCBOEHO, HEOOXOMMBbIE MPAKTHUYECKHE HAaBBIKM paboThl HE c(hOPMUPOBAHBI, BbI-
MOJIHEHHBIE Yy4eOHble 3aJaHusl cojaepKaT IpyOble OIIMOKH, JOMOJHUTENbHAST CaMOCTOSITeNbHAs
paboTa HaJ MaTepuanoM Kypca He MPUBEJET K CYIIECTBEHHOMY MOBBIIIEHUIO KaueCTBa BbIMOJI-
HeHUs yueOHbIX 3a7aHuil. Ha sKk3aMeHe CTylIeHT AeMOHCTpUPYET He3HaHHE 3HAUNTEIbHON 4acTu
IPOTPaMMHOI0 MaTepuaa, CyIIeCTBEHHbIE OIIMOKH B OTBETAaX Ha BOIPOCHI, HEYMEHHUE OpUEH-
TUPOBATHCSA B MaTepuaje, He3HAaHUE OCHOBHBIX MOHITHH JUCIUIUIUHBI (IPUIIOKEHUE 2).

Tabaunna 7. Pe3yJbTaThl 0CBOCHHUS y4eOHOM TUCHHUILINHBI, OJJIeKALME IPOBEPKe
(mpuioxenue 3)

Buo ouenounozo ma-
OcHoeHble nokazamenu
Pe3ynomamul 00yuenusn OUCHKIL mepuana, obecnequsaroujue
(Komnemenyuu) % dopmuposanue komnemen-
pe3yibmamosg ooyuenusn -
uui
OIIK-1. Crioco6eH nc- 3namop:
MOJIB30BAaTh MOJIOKEHUS, 3a- — CcoJIepXaHUE  MPOLIECCOB TurnoBkie OLIECHOYHbBIE
KOHBI I METOJIBI €CTECTBEH- CaMOOPraHu3alMd M caMo00- | MATEPHAIIBI I CAMOCTOSI-

23



HBIX HAYK U MAaTEMAaTHKH [
peLIeHUs 3a/1a4 UHKCHEPHOU
JESATEIIBHOCTH.

pa3oBaHMS;

— OCOOCHHOCTH M TEXHOJO-
T'mnu pcajiM3alluid 3STUX TIIPO-
IIECCOB C IIENIbI0 COBEPIICH-
CTBOBaHMS CBOeil mpodeccuo-
HAJILHOM JeSITEIbHOCTH.

TEILHOUN pabOThI (pazoen
5.1.1)
TUTIOBBIC TECTOBBIC 3a-
naHus (pazoen 5.1.3.);
TUTIOBBIC OIICHOYHBIC
MaTepHaIbl K SK3aMEHY
(pazoen 5.2.)

Ymems:

— CaMOCTOATEIILHO CTPOHTh
mporecc OBJaJAcHUS HHPOP-
Marmuel, HEOOXOIUMOU ISt
BBITTOJTHCHHS npodeccro-
HAJILHOH JIeSITCIILHOCTH.

— IlnanupoBarh 1enu H
YCTaHABIMBATh  MPHUOPHUTETHI
IpU BBIOOpPE CITOCOOOB MPHHS-
TUS PEIICHUN C y4eTOM JIUY-
HOCTHBIX KAaueCTB U BPEMCH-
HOM TIEPCTIEKTUBBI JOCTHIKE-

OneHo4yHbIe MaTepUabl JJIs
CaMOCTOSITEIILHOU Pa0OTHI
(TUMOBBIE 3a/1a4M pazien
5.1.1.);

TUTIOBBIC TECTOBHIC 3a-
nanus (pasgen 5.1.3.)

TUTIOBBIC OTICHOYHBIC
MaTepHralibl K 9K3aMeHY
(pazoen 5.2.)

HUS, OCYIICCTBJICHHUS  Jesi-
TENHHOCTH.

Bnaoemo:
— Ilpuemamu camoperyJis- TunoBbIe OLIEHOYHBIE

[[UU SMOLMOHANBHBIX U (PYHK-
[MOHAIBHBIX COCTOSTHUN TpH
BBITIOJTHEHUH npocdeccuo-
HAJILHOH NIESITEILHOCTH;

— TexHONOrUAMM OpraHu3a-
IIMU TIpoIiecca caMoo0pa3oBa-
HUS;

— Ilpuemamu 1nenenonara-
HUs BO BPEMEHHOHM IEpCIeK-
THUBE;

— Cnocobamu  TIaHUpPOBA-
HUS, CaMOKOHTPOJII M CaMoO-
OIIEHKH JIEATEIbHOCTH.

MaTepHabl sl CAMOCTOSI-
TEJILHOMN pabOThI (pazden
5.1.1)

TUTIOBBIE TECTOBHIE 3a-
nanus  (pazoen 5.1.3.);

nabopamopHbvie 3aHsi-
mus(5.1.4.)

TUTIOBBIEC OIICHOYHbBIE
MaTepHaIIbl K SK3aMEHY
(pazoen 5.2.)

3HaTh:
- OCHOBHBIC XMMHUYECKHE IIO-
HATHUS;
- OCHOBHBIE IIPaBUJIa HOMEH-
KJIATYpbl XHMHYECKHX COCJIH-
HEHMHI;
- OCHOBHEIEC 3aKOHBI XHMUH,
XUMHUYECKON TEPMOJIMHAMUKH,
ANEKTPOXUMUU U KUHETHKU;
- CYIIHOCTh YY€HHUsS O MepHuo-
JTUYHOCTH M €Tr0 POJb B MpPO-
THO3UPOBAaHUU CBOWMCTB XWH-
MHMYECKUX DJIIEMEHTOB U HX
COE€IUHEHMI;

TunoBeie OLIECHOYHBIE
MaTepuaibl A CaMOCTOS-
TeNbHOU paboThl (pazoen
5.1.1)

THUTIOBBIC TECTOBHIC 3a-
naHus (pasoen 5.1.3.);

nabopamopmbvie 3aHsi-
mus(5.1.4.)

TUTIOBBIC OIICHOYHBIE
MaTepUasbl K SK3aMEeHY
(pazoen 5.2.)
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- KBaHTOBO-MEXaHUYECKOE
CTPOEHHE aTOMOB, MOJICKYJ U
XHUMHUYECKOH CBSI3H;
- OCHOBHBIE KJIaCChl HeEopra-
HUYECKUX BEIIECTB, CBOMCTBA
WX THUIUYHBIX TPEICTAaBUTE-
JIeit;
- XHMHIO JIEMECHTOB U HX CO-
€IUHEHUN.

YmMerh:
- TNPUMEHATh XUMHYECKHE
TEOPUH U 3aKOHBI, KOHLIETILIUH
O CTPOEHUHU M PEaKIMOHHOU

CIIOCOOHOCTH HEopraHuye-
CKHX BEIIECTB;
- KPpUTUYCCKU OLCHUBATH

CBOM JOCTOMHCTBA M HEMIO-

CTaTKH;

- MIPOBOJIUTH PACUETHI TIO Tep-

MOXHMHYECKHUM YpaBHEHUSIM

peaKuuii;

- MpeJCKa3bIBaTh TEPMO/IMHA-

MHUYECKYI0 BO3MOXKHOCTH IIPO-

TEKaHWS XHMHYECKUX peak-

1,

- peliaTh pacyeTHbIC 3aJa4H .
Baanern:

- HaBBIKaMH PabOTHI C pacyerT-

HBIMH  (OpPMYJIaMH, pelIaTh

pacyeTHble M  OIKCHEPUMEH-

TaJIbHBIC 33J[a9U 110 XUMHH;

- crmoco0amMM OpHEHTAllMM B

MpOPECCUOHANIBHBIX ~ UCTOY-

HUKax HMHpopManuu (KypHa-

JIBI, CAlThI, 00pa30BaTEIbHBIC

HOPTaJIbl);

- cnoco0aMu MOJETUPOBaHUS

IKCTIEPUMEHTA 110 XUMUH .

Turnossie OlEHOYHBIC MaTe-
pHAIIBI 1711 CAMOCTOSATEIBLHOM
pabotel (pazden 5.1.1)

TUTIOBBIC TECTOBEIC 3a-
nanus (pazoen 5.1.3.);

nabopamopHbvie 3aHs-
mus(5.1.4.)

TUTIOBBIC OIICHOYHBIC
MaTepUabl K 9K3aMEHY
(pazoen 5.2.)

TumnoBble OlleHOYHBIE MaTe-
pHAITBI JIs1 CAMOCTOSITETLHOU
pabotsl (paszoen 5.1.1)

TUTIOBBIE TECTOBBIE 3a-
naHus (pasoen 5.1.3.);

nabopamopHbvie 3aHs-
mus(5.1.4.)

TUTIOBBIC OTICHOYHBIE
MaTepuaibl K 9K3aMEeHY
(pazoen 5.2.)

7. YueOHO-MeTOANYeCKOe o0ecnedeHre I CIMIIIMHbI
7.1. Ocnosnas rtumepamypa
1. 'muuka H.JL. O6mas xumust: yaeOHuK it OakanaBpoB-18-e u3a. mepepad. u gom. — M.:13n.
FOpaiit:, 2015. - 898c.
2. I'nunaka H.JL. 3agaun u ynpakHeHHs 1o oO1iel XuMuu: yuel.-pakTuy. nocooue s Oaka-
naBpoB. 14-e u3z. mepepad. u gon. — M.: Uzn. FOpaiit, 2014. — 236 c.
3. Kapos A.A., Ompoesa P.3., XKunosa C.b., Xacanos B.X., Mup3oes P.C. Xumus xoopausa-
UOHHEIX coenuuennii. Meroa.mocoone- Hanpbunk: Kab.-bank. Yu-1, 2012. -64c.
4. 9bC KBI'Y - http://lib.kbsu.ru/ElectronicResources/ElectrinicLibrary.aspx
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7.2. Jlononnumenvras iumepamypa

. Kapos A.A., Mykoxesa P.A., Koukapos XX.A. u np. OOmiast 1 HeopraHu4decKast XUMHUSL:

Vuebnoe nocoodue. -Hanpunk Kab.-bank. Yu-1, 2013. -63c.

. . [NaBmoB H.H. O6mas u Heoprannueckas xumusi. — M: JIpoda, 2014.
. Koposun H.B. O6mas xumus. — M.: Beicmas mkona,2014.
. Jlyunnckuit I'.Il. Kypc xumun. OOmias Xumusi, XMMHsI KOHCTPYKIIMOHHBIX MaTepraaoB. —M.:

Bricmiag mkona,1985.

. Tpetwsixos FO.Jl. Heopranuueckas Xumusi. XuMuUs 3JIEMEHTOB: Y YeOHHK JJI BY30B: B 2 KHU-

rax. -M.: Xumus, 2008.

. Heopranmueckas xumus. B 2 kaurax// [lox pen. F0.J1. TperbsikoBa. - M.: ACADEMA, 2004.

O 0 3 O\

. Ipaiisep 3.1. Heoprannueckas xumus. B 2 tomax. - M.: Mup,2004.
. http://www.consultant.ru/
. http://www.garant.ru/

7.3. Ilepuoouueckue uzoanus(eazema, 6eCMHuUK, OIOJIEMEHb, HCYPHATL.)

Kypuanbl

1. ’)KypHan HeOpraHu4ecKkoi XuMuu

2. XKypnain o6uieit XxumMuu

3. Xypnan ¢uzndeckoit Xumuu
7.4. Humepnuem — pecypcol
1) http://www.chem.msu.su/rus/teaching/thermo/welcome.html

2) http://www.chem.msu.su/rus/teaching/shevelkov2.pdf

3) http://www.chem.msu.su/rus/teaching/fasa/welcome.html

4) http://www.chem.msu.su/rus/teaching/leenson/zadaniya/zadaniya.pdf

5) http://www.openkbsu.ru/moodle/course/view.php?id=116

6) OBC biblio-online.ru
7) CnpaBouHas npasoBas cucrema «Koncynsrantllmtocy. URL: http://www. consultant.ru
8) Cospemennvim npoghpeccuonanvnvim 6azam 0annvlx: (011 eCmecmeeHHo-
Mamemamu4ecKux HanpaesieHuil)

Ne Haumeno- Kparkas xapakrepucTuka Anpec YcaoBus
n/n BaHHe 3JIeK- caiiTa A0CTyna
TPOHHOTO pe-
cypca
1. 9B PI'b ONEeKTPOHHBIE BEPCUU http://www ABTOpPHU-
885898 moyHBIX TEKCTOB IUCCEpTALUN .diss.rsl.ru 30BaHHLIN JO-
u aBTopedeparo u3 ¢ponaa Poccuii- CTym U3 6uob-
CKOH ToCyJapCTBEHHOM OMOIMOTEKH JUOTEKH
(x. 112-
113)
2. «Web of ABTOpHUTETHAS MOJUTEMaTHYe- http://www Hoctyn o
Science» ckas pepepaTuBHO- .isiknowledge.c IP-anpecam
(WOS) oubnrorpaduyeckas 1 HAyKOMETPHU- om/ KbI'y
yeckasi 6a3a JaHHBIX, B KOTOPOW MH-
JIekcupyrores okono 12,5
THIC. )KYPHAJIOB
3. Sciverse PedepatuBHas u ananuTHueckas Oa- Hoctym o
Scopus u3na- [3a JaHHBIX, COJIEPIKAIIAS http://www IP-anpecam
TEIbCTBA «JIb- 21.000 peneH3upyeMbIx .scopus.com KBI'Y
3eBup. Hayka u | xxypuanios; 100.000 kaur; 370 kHUXK-
TEXHOJIOTUM» | HBII cepuil (MPOI0IKAIOIINXCS U3/a-
HUN);
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
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http://www.scopus.com/
http://www.scopus.com/

6,8 MJTH. TOKJIaJI0OB U3 TPYIOB
KOH(epeHIIHi

4. Hayunas DnexTpoHHas OUOIMOTEKa HaYyY- http://elibr [ToHbIN
3JIeKTPOHHAsl | HBIX yOJIMKAIUi - TTOJHOTEKCTOBBIE ary.ru JIOCTYTI
oudamoreka | Bepcuu okoiio 4000 HHOCTpAaHHBIX U
(HOB PO®H) | 3900 oTeuecTBEHHBIX HAYYHBIX XKYP-
HaJoB, pedepatsl myonmukanuii 20 ThI-
CSTY JKYpHAJIOB, a TaKkKe onucanus 1,5
MJTH. 3apyOeXKHBIX U POCCUUCKHX JHC-
cepTaluii.
2800 poccuiicKux KypHaJIOB Ha
0€3B0O3ME3/IHOI OCHOBE
S. ba3a nan- Hanmonanenas uHGopMaumoHHO- http://elibr ABTOpU-
HBIX Science | aHaJIUTHYECKas CUCTEMA, AKKYMYJIH- ary.ru 30BaHHBIH J10-
Index (PUHII) | pyromias 60o1ee 6 MHUJIJTMOHOB ITyOIH- CTYII.
KalMid pOCCUKCKUX aBTOPOB, a TAKXKE ITo3Bonsier
uH(pOopMaIIKo 00 UX IUTUPOBAHUU U3 JOTIOJHSTD U
6omnee 4500 poccHIICKUX KYPHAJIOB. YTOUHSTH CBE-
JEHUs O my0-
JTUKALUAX yde-
HeIX KBI'Y,
UMEIOIITNXCS B
PUHI]

6. Hanwmo- OObenuHEHHBIN AJIEKTPOHHBIN Ka- https://H36. Hocryn ¢
HaJIbHAs 3JIeK- | TajJor (JOHIO0B POCCUICKIX OHOIHO- pd 3JICKTPOHHOTO
TPOHHAas1 O0M0- | TEK, COJEp KAILUN YUTAIBHOTO
auoreka PI'b | 4 331 542 s31eKTpOHHBIX JOKYMEHTOB 3ay1a OuoJIMO-

00pa3oBaTeNbHOTO U HAYYHOTO Xapak- teku KbI'Y

TCpa 110 pa3JIMIHbIM OTPaACJIAIM 3HAHUM

7.5. Memoouueckue ykasanusi no nposedenuio pa3iuitsblx y4eOHbIX 3aHamull, K Kypcogot pabo-
me u Opy2um 8UOaM CAMOCMOAMENbHOU pabombi.

VYyeOHast paboTa Mo AUCUMITIUHE «XHUMHS» COCTOUT M3 KOHTAaKTHOW pabOTHI (JEKIUH,
1a00paTOpPHBIE 3aHSATHS) U CAMOCTOSATEIHHON paboThl. J[07s KOHTAKTHOW y4uyeOHOU paboThl B
o0mieM oObeMe BpeMEeHH, OTBEJACHHOM MMl U3YUeHUs AUCIUILTUHBI, cocTaBiseT 23,6 % (B ToM
Yyucie JIEKIMOHHBIX 3aHsaTuit — 11,8%, nabopatopubix 3austuii — 11,8%), gons camocTosiTeNnb-
HOU paboTel — 57,6 %. CooTHOIIEHNE JEKIIMOHHBIX, JTa00paTOPHBIX U CAMOCTOATEIbHBIX 3aHS-
TAW K OOIIEMy KOJIMYECTBY YacOB COOTBETCTByeT yueOHoMy Tutany HampaBnenus 11.03.04
DnekTpoHuKa U HaHOANeKTpoHHKa (CoBpeMeHHbIe WH(POPMAIMOHHBIE TEXHOJIOTHU B DIIEKTPOH-
HOM TEXHHKE)

Jlist mOATOTOBKM K J1a00paTOPHBIM 3aHATHIM HEOOXOIMMO PacCMOTPETh KOHTPOJIbHBIE
BOIPOCHI, IPU HEOOXOIUMOCTH 00PATUTHCS K PEKOMEHYEMOU JTUTepaType.

Memoouueckue pekomenoauuu no U3y4eHuI0 OUCUURIAUHBL «XUMUA» 0713 0OYUAIOUUXCA
Lens xypca «Xumus» - GOPMUPOBAHKE Y CTY/ICHTOB 3HAHUH B 00JIACTH XHUMUH, MIOJTYyICHHE
byHIaMeHTaIbLHOTO 00pa30BaHMsl, CTIOCOOCTBYIOIIETO PA3BUTHIO JIMYHOCTH.

[Ipuctymas Kk W3y4eHUIO AMCIUIUIMHBI, 00y4YaromeMycss HEOOXOIUMO O3HAKOMHUTBHCS C
TEMaTUYECKUM TUUIAHOM 3aHSTHH, CIUCKOM PEKOMEHIOBAaHHOW yueOHOW nureparypbl. Cremgyer
VSICHUTH TTOCJICIOBATEIILHOCTD BBITIOJHEHUST WHIMBUIYATbHBIX YIeOHBIX 3aJlaHUi, 3aHECTH B
CBOIO pabouyr0 TETpaab TEMBI U CPOKH MPOBEIACHHS TabopaTopHbIX padoT. Ilpu uzydenuu auc-
[MUTITAHBI 00YYaroIIUecs] BBIMOJTHSIOT CIEAYIONIME 3aJaHus: H3Yy4aloT PEKOMEHOBAHHYIO OC-
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HOBHYIO U JIOTIOJHUTEIHHYIO JIUTEPATYPY; MUIIYT KOHTPOJIbHBIE PAOOTHI, YIACTBYIOT B BBIMOJ-
HEHUM Ja00paTOPHBIX 33JaHUNH. YPOBEHb U ITyOMHA YCBOEHUS TUCHUIUIMHBI 3aBUCSIT OT aKTHB-
HOW M CHCTEMaTH4YecKOW paboThl Ha JIEKIUAX, U3YYEHUS PEKOMEHJOBAHHOW JIMTEPATypHhl, BBI-
MTOJIHEHHS] KOHTPOJIbHBIX TUCbMEHHBIX 3aJaHU.

Kypc u3yqaercst Ha JIeKUMSX, IPH CAMOCTOSTEILHOW M MHAMBUIYAIbHOHN pabore 00yua-
foruxcs. OOydaromuiics 17 MOJHOTO OCBOCHHS MaTepuaia JODKEeH He MPOIyCKaTh 3aHITHS U
AaKTUBHO Y4YacTBOBaTh B y4eOHOM mporecce. s MakcumanbHOW 3((HEKTHBHOCTH H3yYCHUS
HEO0OXOIUMO MOCTOSHHO BECTH KOHCIEKT JIEKIIM, 3HaTh PEKOMEHAYEMYIO MPENoaBaTesieM JIH-
TEpaTypy, NO3BOJISIONIYIO JOMOJHUTH 3HAHUS U JYYIe TOArOTOBUTHCS K Ja00paTOPHBIMH 3aHSi-
THSIM.

B cootBeTcTBHM ¢ Y4eOHBIM IUIAHOM Ha KaXyI0 TEMY BBIJEIIEHO HEOOXOJMMOE KOJInYe-
CTBO YacOB JIaDOPAaTOPHBIX 3aHATHM, KOTOPbIE MPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMU, PEKO-
MEHJ0BAaHHBIMHM K U3YUYEHUIO IO OIpe/eIeHHbIM TeMaM. [Ipy MOAroToBKE K 3aHSTUSIM CIEAYET
PYKOBOJICTBOBATbCSI KOHCIEKTOM JICKIIMH W PEKOMEHJOBAHHOW JIMTEparypoi. TemaTudeckuil
IUTaH AUCLUIUIMHBI, Y4€OHO-METOINYECKUE MaTEPHUAIIbl, @ TAKKE CIIMCOK PEKOMEHI0BAaHHOM JIH-
TepaTypbl MpUBEEHBI B paboueil mporpamme

Memoouueckue pekomenoauuu npu pabome Ha0 KOHCHEKMOM 80 6peMA NPOBEOCHUS

neKyuu

B npouecce neKIIMOHHBIX 3aHATUN 11€1€co00pa3HO KOHCIEKTUPOBATh Y4eOHBIM MaTepu-
an. Jlns 5Toro MCHojb3yIOTCs OOLIMe M YTBEPAMUBILIKECS B MPAKTUKE MpaBUiia, U MPUEMbI KOH-
CIIEKTUPOBAHMS JICKIUI:

KoHcnektupoBanue JeKIui BeOETCS B CIELHMATBHO OTBEACHHOW ISl 3TOr0 TETPalM,
KKIBIA JIMCT KOTOPOM JOHKEH MMETh I0JIs, Ha KOTOPBIX JENAl0TCS MOMETKH U3 PEKOMEH0-
BAHHOMW JIUTEPATYyphl, NOMOJHIIOLUME MaTepral NPOCIYIIaHHOW JIEKIIUHU, a TAaK)Ke MOJYepKUBa-
IOIIHE 0COOYIO BAKHOCTh TE€X HIIM MHBIX TEOPETHUECKUX TOJIOKCHUH.

[lenecooOpa3Ho 3amuChIBaTh TEMY U IUIAH JIEKIUN, PEKOMEHIYEMYIO JIMTEPATYPY K TEME.
3anucu paszenoB JIEKIMU JT0JKHBI UMETh 3ar0JI0BKH, I10J[3ar0JIOBKU, KpacHble CTPOKH. JlJis BbI-
JICJIEHNsl pa3JIeNiOB, BBIBOJIOB, ONPEICIECHUN, OCHOBHBIX MJIEH MOYKHO MCIIOIb30BaTh L[BETHBIC
KapaHJany 1 (JIoMacTephl.

HazBanHble B JEKIIUU CCHUIKM HA TIEPBOMCTOYHUKHU HAJ0 MMOMETUTDH Ha MOJISAX, YTOOBI MpH
CaMOCTOSITENIbHON pa00Te HAaWTH M BNHCATh UX. B KOHCIIEKTE JOCIOBHO 3alUCHIBAIOTCS OMpE/Ie-
JICHUS TIOHSATUH, KaTeroOpuil ¥ 3aKOHOB. OCTallbHOE TOIKHO OBITH 3aMKMCAHO CBOMMU CIIOBaMH.

Kaxxnomy cryneHTy HeoOX0AMMO BbIPAaOOTATh M MCIOJIB30BaTh JOIYCTHUMbIE COKpallle-
HUS HauboJiee paclpoCTPAHEHHBIX TEPMUHOB U TIOHSATHH.

Memoouueckue pekomenoayuu no nOO20mMoeKe K 1a00pamopHvim 3aHAMUAM

JlaGopaTopHble 3aHATHS — COCTaBHAasi 4acTh y4eOHOro mpoliecca, rpymmnonas ¢opMa 3aHs-
TUW TPU aKTUBHOM Y4acTHUU CTYAEHTOB. OHHM CIIOCOOCTBYIOT YIiyOJI€HHOMY M3Yy4eHHIO HauOo-
Jiee CJIOKHBIX MPOOJIeM HAayKH U CIyXaT OCHOBHOM (hOpMOil OJIBEICHUSI UTOTOB CaMOCTOSTENb-
HOU paboThl oOydarommxcs. VX 1enbio sABseTcs yriayOJieHHue W 3aKperIeHHe TeOPEeTHUYECKUX
3HAHUHU, TOJYYEHHBIX O0YYaroIIMMUCS Ha JIEKIUSAX U B MPOLECCE CAMOCTOSITEILHOTO U3yUYEeHHS
y4eOHOro Marepuaia, a, clieIoBaTeIbHO, (POPMHUPOBAHNE Yy HUX ONPEACICHHBIX YMEHUH 1 HaBbI-
KOB.

XKenatensHO MpU NOATOTOBKE K J1a00OPATOPHBIM 3aHATHUSM 110 JUCHUIUIMHE OJJHOBPEMEH-
HO HCITI0JIb30BAaTh HECKOJIBKO HCTOUYHUKOB, PACKPBIBAIOIINX 3aJJaHHbIE BOPOCHI.

Ha naGopaTopHbIX 3aHATHAX 0Oy4aroIuecs: y4aTcsl IpaMOTHO U3jaraTh MpoOIeMbl, CBO-
00JTHO BBICKA3bIBaTh CBOM MBICIH U CYXKJEHHUS, PACCMaTPUBAIOT CHUTYalMH, CIIOCOOCTBYIOILIUE
Pa3BUTHIO MPO(HECCHOHATEHOW KOMITIETEHTHOCTH.

Memoouueckue pekomenoayuu no OpeaHU3AUUU CAMOCMOAMENbHOU PAadombl

CamocrositenpHast pabota (mo B.M. [lamo «camMOCTOSITENbHBIM — YEIOBEK, MMEIOIIHIA
CBOM TBepble YOeKIeHUs») OCYLIECTBIIIETCA MTPU BceX popMax 00ydeHHsI: OYHON U 3a0YHOM.

CamocrosarenbHass pabora oOy4aroImuxcs - CHOCO0 aKTHUBHOIO, IIEJICHAINPABICHHOTO
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nproOpeTeHus CTYACHTOM HOBBIX Ui HETO 3HAHUHN U YMEHUH 0e3 HEeMmOoCpeACTBEHHOTO Y4aCTHs
B 9TOM MpoIiecca npemnoaaBaresieid. [loBpileHrne poi caMOCTOSITEIbHONW padOThl 00yUYaIOIIHUX CS
IPY IPOBEICHUH PA3IMYHBIX BUAOB yUeOHBIX 3aHATUN MPEATIOIIATaeT:

—  ONTHUMH3ALUIO METOAOB O0yUYeHUs, BHEAPEHUE B YUeOHBIH MpPOIlecC HOBBIX TEXHOJIO-
Uil 00y4eHus], MOBBIIAOIINX MPOU3BOAUTEIBHOCTD TPYAA MPENOAaBaTelNs, aKTUBHOE UCIIONb-
30BaHuEe MH()OPMAIIMOHHBIX TEXHOJOTHI, MO3BOJISIOMIMX OOydarolemMycs B yJ0OHOE AJisi HEero
BpeMs OCBaWBaTh YUeOHBIN MaTepHa;

—  IIUPOKOE BHEIPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOJUKH MPOBEACHUS MPAKTUK U HAyYHO-HCCIIEA0BATEIbCKOM
paboThl 00yUarOIIUXCsl, MOCKOJIbKY UMEHHO 3TH BHJIbI Y4eOHOM paboThl B MEPBYIO OYepeb ro-
TOBSIT 00YYAIOIIKXCS K CAMOCTOATEILHOMY BBIITOJTHEHHIO MTPO(ECCHOHATBHBIX 33/1a4;

—  MOJEpHM3AIMI0 CUCTEMbl KYPCOBOI'O U JUIUIOMHOTO MPOEKTUPOBAHHUA, KOTOpas
JIOJI’KHA MOBBIIIATH POJIb CTYJIEHTA B MOAOOpe MaTepuasa, MoMCcKe MyTel peleHus 3aaauy.

CamocrosTenbHas paboTa MPUBOAUT CTYIEHTA K MOJYYEHUIO HOBOTO 3HAHHUSA, YIOPSIA0-
YEHUIO U YIITYOJICHHUIO UMEIOIINXCS 3HAHUM, (JOPMUPOBAHUIO Y HETO MPO(ecCHOHAIBHBIX HaBbI-
KOB 1 yMeHui. CamocTosiTenbHast paboTa BRITOTHSET Psi ) yHKIIHNA:

—  pa3BUBAIOLIYIO;

—  uHPOPMAIMOHHO-00y4aIOUIYIO;

—  OPUCHTHPYIOIIYIO U CTUMYJIHUPYIOIIYIO;

—  BOCHHTHIBAIOIIYIO;

—  HCCIIEZ0BATEIbCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CJAEAYIOLINE BUJIbI CAMOCTOSATEIbHON PabOTHI:

1. TlpopaGotka yueOHOro Marepuaina (IO KOHCIIEKTaM, Y4eOHON M Hay4yHOU JUTepaTy-
pe);

2. BrimonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUK;

3. Pabota c TecTamu U BOpocamu JijIsl CaMOIIPOBEPKH;

4. BrlnonHEeHNE UTOTOBOM KOHTPOJIBHON pabOTHI.

CryneHTaM peKOMEHyeTcsl C CaMOro Havajia OCBOEHHS Kypca paboTath ¢ IUTepaTypol 1
npeiaraeMbIMU 33JJaHUSIMU B (JOpME MOATOTOBKHU K OYEPEIHOMY ayAUTOpPHOMY 3aHsTuio. [Ipu
ATOM aKTYyaJIM3UPYIOTCS UMEIOIINECS 3HAHUS, a TaKKe co3gaercs 0aza JUisl yCBOEHUSI HOBOI'O Ma-
TepHala, BOSHUKAIOT BOMPOCHI, OTBETHI HA KOTOPBIE CTYJEHT MOJIYyYaeT B ayAUTOPUH.

Heo0xo1muMo 0oTMETUTH, YTO HEKOTOPBIE 33JaHUS 111 CAMOCTOSITENIbHON paboThI 10 Kyp-
Cy MMEIOT ompefeseHHylo crenuduky. [Ipy ocBoeHMH Kypca CTYyAEHT MOXKET IHOJb30BaThCs
OuOIMOTEKON By3a, KOTOpas B MOJIHOW Mepe o0ecreueHa COOTBETCTBYIONIEH JIUTepaTypoi. 3Ha-
YUTENHHYIO MOMOIIL B TOJATOTOBKE K OYEPETHOMY 3aHSATHIO MOXET OKa3aTh HMMEIOIIUKHCS B
y4e0HO-METOINYECKOM KOMILJIEKCE KPATKUM KOHCHEKT JIeKIMi. OH e MOXET UCI0JIb30BaThCs U
JUTSL 3aKpeTIeHUs] TIOJTyYeHHOTo B ayIuTopuu Marepuana. CamocTodTenbHas padoTa CTYJICHTOB
IPeyCMOTPEHA y4EOHBIM IJIAHOM U BBINOJIHSIETCA B 0053aTeIbHOM NOpSAAKE. 3adaHusl peio-
JKEHBI TI0 KaXKJI0M M3ydyaeMoil TeMe W MOTYT TOTOBUThCS MHIUBUAYalIbHO WiH B rpymme. Ilo
HEOOXOUMOCTH CTYJEHT MOXET oOpaliarhcsi 3a KOHCY/IbTAallUe! K MpenojaBaTento. BrinonHe-
HUE 33JaH1i KOHTPOJIUPYETCS U OLIEHUBACTCS MPEIOIaBaTeIIeM.

Jljis ycrenrtHoro caMoCTOSITENIbHOTO M3y4YeHHUs] MaTephalla Cero/iHs MCIOJb3YIOTCS pas-
JMYHBIE CPEICTBA OOYUEHHUs, Cpeld KOTOPHIX 0C000€ MECTO 3aHUMAIOT MH(OPMAIIMOHHBIE TEX-
HOJIOTHH Pa3HOTO YPOBHS W HANpPaBIEHHOCTH: JCKTPOHHBIC YUEOHUKH W KYpCHI JIGKIHH, 0a3bl
TECTOBBIX 3aJaHWi WM 3a1a4. DJICKTPOHHBIA YUeOHUK MPEACTABISET COOOM MporpaMMHOE Cpe-
CTBO, TO3BOJISIONIEE MPEACTaBUTh JJIS W3YYEHUS TEOPETUUYECKHH MaTepuai, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATENIbHYIO TBOPUYECKYIO paboTy, IIOMOrarolee cTyleHTaM U
IpenoAaBaTelo OLEHUTh YpPOBEHb 3HAHWU B ONpeAeNIeHHOW TeMaTHKe, a TaKKe CoJeprKaliee
HEOOXOUMYIO CIPaBOYHYI0 HH(POPMAIUIO. DJIEKTPOHHBIA YUeOHHMK MOXKET WHTETPHpPOBATH B
ce0e BO3MOYKHOCTH PAa3IUYHBIX MEIarOrMYeCKHX IMPOTPAMMHBIX CPEICTB: OOyYaromuX Ipo-
rpaMM, CIIPaBOYHHKOB, YI€OHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIINX MPOTPAMM.

Jliga ycrienHoW opraHu3alliii CaMOCTOSITENIbHOM paboThl BCe aKTUBHEE MPUMEHSIOTCS
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pasHooOpa3Hble 00pa3oBaTeIbHbIE pecypchl B c€TH MHTEpHET: CUCTeMbl TECTHPOBAHUS IO Pas3-
JMYHBIM O0JIaCTSIM, BUPTYyaJbHbIE JIEKIUH, J1a00PaTOpUH, IIPU ITOM I10JIb30BATEIIO JOCTATOYHO
UMETb KOMITBIOTEp U MOJKII0YeHHE K MHTepHeTy A TOro, YTOOBI CBS3aThCS C IpenojaBaTe-
JeM, peliaTh BBIYMCIUTEIbHBIC 33aJjaud U NOJy4aTh 3HaHUA. Vcnonb3oBaHue ceTell yCHIMBaeT
POJIb CaMOCTOATENBHON pabOThI CTYJEHTa U MO3BOJISICT KapAMHAIBHBIM 00pa3oM U3MEHHUTH Me-
TOJIUKY IIPETIO/1aBaHusl.

CTyzneHT MOKET I0JIyyaTh BCE 3aJJaHUsl U METOAUUECKUE YKA3aHUs YEPE3 CEPBEp, UTO /1a-
€T eMy BO3MOXHOCTb IPUBECTH B COOTBETCTBHE JIMYHbIE BO3ZMOXKHOCTU C HEOOXOIMMBIMHU IS
BBITIOJIHEHUS paboT Tpyno3arparamMu. CTyJeHT UMEET BO3MOXKHOCTH BBINIOJIHATH padoTy Aoma
WIN B ayIuTOpuu. boibiioe BocuTarenbHOe U 00pa30BaTeIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM
y4eOHOM TpyJe CTYAEHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXKIAeT M MOAIEPKUBACT
BHUMAaHHME U UHTEPEC, NOBBIIIAET aKTUBHOCTh MAMATH M MBILUICHHS], I03BOJIIET CTYACHTY CBOE-
BPEMEHHO OOHAPY)KUTh U YCTPAHUThH JOMYIIEHHbIC OITMOKH U HETOCTATKU, OOBEKTUBHO OIpe/e-
JUTh YPOBEHb CBOMX 3HAHMM, MpakTHUeCKUX yMeHMH. CaMoe JOCTYMHOE U MPOCTOE CPEICTBO
CaMOKOHTPOJISI ¢ MPUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHU - 3TO PsA
TECTOB «on-line», KOTOpble MO3BOJISIIOT B PEKUME PEaIbHOTO BPEMEHM OIPEeNIUTh CBOH Ypo-
BEHb BJIQ/ICHUS MPEJAMETHBIM MAaTE€pPHAJIOM, BBIIBUTH CBOM OLUIMOKHU U MOIYYUTh PEKOMEHALUU
10 CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ aumepamypoii

Bcro nureparypy MOXKHO pa3/ieliuTh Ha YYEOHMKH M y4eOHbIC MOCOOUS, OpUTHHAIbHBIE
HayyHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MyOJIMKAllMM B MEPUOJUYECKON neyaTtu. M3
HUX MOYXHO BBIJICNIUTH JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), TOMOIHUTENIBHYIO U JINTepa-
Typy U1l YII1yOJIE€HHOTO U3YYEeHUs! IUCHUILIMHBI.

W3yuenune AUCHUIUIMHBI cIelyeT HaYMHATh ¢ y4eOHHMKA, IOCKOJIBKY YU€OHUK — 3TO KHH-
ra, B KOTOpOIl M3JI0’K€Hbl OCHOBBI HAYYHBIX 3HAHUU I10 ONPEAECIIEHHOMY IPEIMETY B COOTBET-
CTBHH C LIEJIAMH U 337jayaMH 00y4eHHsI, yCTaHOBJICHHBIMH ITPOrpaMMOH.

[Ipu pabore ¢ nuTEeparypoil HEOOXOAWMO YUUTHIBATH, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHHUS, U KaXKIbII U3 HUX UCIOJb3YETCs Ha ONPEACIECHHBIX 3TallaX OCBOEHUS MaTepuaa.

IIpeosapumenbHoe YTeHNE HANPABIEHO HA BBISIBICHHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
Y MIOMCK MX 3HAYEHUs B CIIPAaBOYHOM JInTeparype. B yacTHOCTH, IpU YTEHUM yKa3aHHOW JIUTEpa-
Typbl HEOOX0IMMO MOJPOOHENUITUM 00pa30M aHAIU3UPOBAThH OHATHUS.

Ck603HO€ umeHue pEANonaraeT MpoYTEHNE MaTepraia OoT Hadana 40 KoHua. CKBO3HOE
YTEHHE JIMTEepPaTypbl U3 NPUBEIEHHOIO CIHCKAa JaeT BO3MOXKHOCTh CTYAEHTY C(OpMHpPOBATh
CBO/JI OCHOBHBIX MOHATHH U3 N3yyaeMoi 006J1acTH U CBOOOHO BIIAJIETh UMHU.

Buibopounoe — Ha060pOT, UMEET LIENbI0 OUCK U 0TOOp Marepuana. B pamkax maHHoro
Kypca BbIOOpOYHOE YTEHHUE, KaK Coco0 OCBOEHMSI COAEp KaHUS Kypca, T0JKHO UCIOIb30BATHCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIIUM Pa3/ieiiaM.

Ananumuueckoe umenue — 3T0 KPUTUUECKUN pa300p TEKCTa C MOCIEAYIOLUIMM €ro KOH-
cnektupoBanreM. OCBO€HHE yKa3aHHBIX NOHATUH OyaeT Haubosee 3p(PEeKTUBHBIM B TOM cllyyae,
€CIIM IIPU YTEHHUU TEKCTOB CTYJEHT OyJeT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb M3 3THX
BorpocoB chopmymupoBana B ®OC B mepeune BOMpocoB i codecenoBanus. [lepedenp 3Tux
BOIIPOCOB OTPaHMYEH, MO3TOMY Ba)KHO HE TOJBKO COJAEP>KAHHME BOIPOCOB, HO CaM NPUHIUI
OCBOEHUS JIUTEPATYPHI C TOMOIIIBIO BOITPOCOB K TEKCTaM.

Lenbto uzyuaroweco 4TeHUs ABISIETCS TNTyOOKOE M BCECTOPOHHEE NMOHUMaHHE Y4eOHOMH
uH(popmannu. EcTh HECKOJIBKO MPUEMOB U3Y4YaIOIIEro YTEHHUS:

1. YteHue 1o anropuTMmy IpennojaraeTr pazoreHne uHpopMalnuu Ha OJOKH: Ha3BaHUE;
aBTOp; UCTOYHHK; OCHOBHAs WJesl TeKCTa; (haKTUYECKUI MaTepHuall; aHaJIu3 TEKCTa IIyTeM COIo-
CTaBJICHUS NMEIOLUXCS TOUYEK 3PEHHUS 10 pacCCMAaTPUBAaEMbIM BOIIPOCAM; HOBHU3HA.

2. IIpueM NocTaHOBKH BOIIPOCOB K TEKCTY UMEET CJICTYIOIIHNI alrOPUTM:

—  MEMJIEHHO IIPOYUTATh TEKCT, CTAPAsCh IIOHATH CMBICI U3JI0KEHHOTO;
—  BBIIEJIUTH KIIFOUEBBIE CJIOBA B TEKCTE;
—  IOCTapaTbCs NOHATh OCHOBHBIE UJIE€H, MOATEKCT U OOIINIA 3aMBbICe aBTOpA.
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3. Ilpuem Te3upoBaHUs 3aKiIOYacTcs B (OPMyTUPOBAHUH TE3UCOB B BHJIE MOJOKCHHIA,
YTBEPXKICHHH, BHIBOJIOB.

K 3ToMy MO>XHO 0OOaBUTH U MHBIEC TIPUEMBI: NIPHEM pedeprupoBaHus, TPUEM KOMMEHTH-
POBaHMS.

BaxHoii coctapistomeit J1It000ro COMMIHOTO HAYYHOTO M3JAHMS SBISIETCS CIIMCOK JIUTE-
paTypbl, Ha KOTOPYIO cchlaercst aBTop. IIpyn BOZHMKHOBEHMM MHTEpeca K KakoH-To o0cykae-
MO B TEKCTE MpoOJieMe BCETAa €CTh BO3MOXKHOCTh OOpPATUTHCS K CHHMCKY OTHOCALICHCS K HEl
auTepaTypsl. B aToM ciydae Bes mpoOiiema kak Obl pa30MBaeTCsl Ha COCTABISIOIINE YACTH, KaX-
Jast U3 KOTOPBIX MOKET M3Y4aThCsl OTACNBHO OT Apyrux. I[Ipu 3TOM Ba)XHO HE TEPATh U3 BUIA
00U KOHTEKCT U HE MOTPYXKaThCs YPE3MEPHO B JIETANIM, TOTOMY YTO TaKHM 00pa3oM MOKHO
HE YBHUJIETh IJIaBHOTO.

[ToaroroBka K ’K3aMeHy JTOJDKHA IMPOBOAUTHCS HA OCHOBE JICKIIMOHHOTO MaTepHaia, Ma-
TepUaia MPaKTHYECKUX 3aHATUH C 00g3aTelbHBIM OOpaIleHHEM K OCHOBHBIM y4eOHUKaM IO
KypCy. DTO MO3BOJUT MCKIIOYUTH OIIMOKM B MOHUMAHUM MaTepHaja, OOJIErYUT €ro OCMbICIe-
HHUE, TPOKOMMEHTHPYET MaTepral MHOTOYUCICHHBIMHU IPUMEPaMHU.

Memoouueckue pekomenoauuu 011 HOOZ0MOBKU K 3auemy:

3ager Bo II-M cemectpe sBnsercs GopMON UTOTOBOIO KOHTPOJIS 3HaHUIM U yMEHUH 00y-
YaIOMMXCSA M0 JIAHHOW TUCHUIUIMHE, MOJYYEHHBIX Ha JIEKUHUSAX, JJaOOpPaTOpHBIX 3aHATHSIX U B
npolecce camMoCTOsTeNbHOW paboTbl. OCHOBOHM MJIsl OINpENENICHUs] OLEHKU CIY)KUT YPOBEHb
YCBOEHHUS 00y4aroUMMKCs MaTepuaia, IpeyCMOTPEHHOI O JaHHOW paboueil mporpammoit K 3a-
4eTy JOIyCKaroTCs CTYJeHThI, HabpaBiue 36 1 Oojiee OaJIJIOB [0 UTOTaM TEKYILEro U IMPOMEXY-
TOYHOT'O KOHTPOJIS.

B mnepuon mnoaroroBku K 3auyery oOyuaromuecs BHOBb 0OpalialoTcst K y4eOHO-
METOANYECKOMY MaTepuaily U 3aKpPEIUIIOT IPOMEKYTOUHBIE 3HAHMUSL.

Ha 3auer BbIHOCHTCA MaTepual B oObeMe, IPEIyCMOTPEHHOM paloueil mporpammoi
y4eOHOI TUCIMIUIMHEI 32 CEMeCTp. 3a4eT MPOBOIUTCS B MUCHbMEHHOM / YCTHOH (opme.

Memoouueckue mamepuanst 05l CAMOCMOAMENLHOU paOOMbl, 8bINOIHEHUS 1ADOPAMOPHBIX Pa-
bom u noo2omoske K npOMeHCYMouHOU ammecmayuy

1. Kapos A.A., Xouyes 1.10., Mup3oes P.C. u ap. Xumus snemenon I A —u Il A rpynn [ICXD:
yuebHoe nocobue. - Hanpunk: Kab.-bank. yn-1, 2017. -98 c.

2. llletoB P.A., KsapoB A.A., Xaksmesa 2.B.. Koukapos XK.A., luarpammer Jlatumepa, @pocta
u Ilyp6Ge mpu M3y4eHHU OKHMCIMTEIbHO-BOCCTAHOBUTEIBHBIX IPOLECCOB: ydeOHOe mocodue. -
Hanpuuk: Ka6.-bank. yu-t, 2017. — 104 c.

3. KapoB A.A.. XKunosa C.b.. KoukapoB X.A. u ap. O61mas u Heopranuyeckast XUuMusi: 3a1aHust
U METOAMYECKHE PEeKOMEHJAIMU I CcaMOCTOsTeNbHOM paboTel. Hanpuuk: KabapauHo-
bankapckuit Yausepcuret, 2011- 55 c.

4. TxamoxoB H.U., Ksapos A.A., YUepkecos b.X., BunmmxeBa M.K. O6mast 1 HeopraHudeckas
XUMHUA: 3ajaHusd U MeToJuueckue pekoMmenaauuu. — Hanpuuk: Kabapnuno-bankapckuit YHu-
BepcuteT, 2009. —47 c.

5. Kapos A.A., Oumpoesa P.3., XKXunosa C.b., Xacanos B.X., Mup3oes P.C. Xumus xoopauna-
UOHHEIX coenuuennii. Meroa.mocoone- Hanpunk: Kab.-bank. Yu-1, 2012. -64c.

6. Ksapos A.A.. Xunosa C.b.. KoukapoB XX.A. u ap. O61mmas u Heopranuyeckast XuMusi: 3a1aHust
U METOJMYECKHE PEeKOMEHJAMH JUIi CcaMOCTOsTeNbHOM paboTel. Hampumk: Kabapmauno-
bankapckuii YauBepcurer, 2011- 55 c.

7. TxamoxoB H.U., KapoB A.A., UepkecoB b.X., Bunmmxea M.K. O0Omas u Heopranudeckas
XUMHUS: 3ajaHug U MeToJuueckue pexkoMmeHaauuu. — Hanpuuk: Kabapauno-bankapckuii YHu-
Bepcutet, 2009. —47 c.

8.Xacanos B.B., Kunosa C.b., Bunnmkesa M.K., UepkecoB 3.A. Xumus: JlabopaTopHslil mpak-
tukyM — Hanpuuk.: Ka0. - bank. yn-t, 2011. — 99c.
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9.Xacanos B.B., Kapos A.A., Xunosa C.b. u ap. Xumus Hemeramnios JlabopaTopHbIil IpakTH-
kyM — Hanpuuk.: Ka6. - bank. yu-t, 2012. — 39c.

10.KoukapoB XK.A., Ksapos A.A., TxamokoB H.W., Tem6oroB b.K. OGmas u HeopraHuveckas
XUMHUS: TabopaTopHbie padboTel — Hampumk.: Kab. - bank. ya-1, 2010. — 124c.

8. MarepuajibHO-TeXHUYECKOe o0ecriedeHne TUCIUNITHBI
8.1 TpeOoBanus K MaTepHAJIbLHO-TEXHHYECKOMY 00ecneYeHH 0

Jis peanuzanuu paGoueil mporpamMmbl JUCLUIUIMHBI UMEIOTCS CIELUAIbHbIE MOMEIEHHs IS
NPOBEICHUS 3aHATHH JIEKIIMOHHOTO M JTAOOPAaTOPHOTO THUMA, TPYMIOBBIX U WHAWBUIYAIbHBIX
KOHCYJIbTAllMM, TEKYLIETO KOHTPOJIA U MPOMEKYTOYHON aTTECTALMM, a TAK)KE MOMEILEHUS JUIs
CaMOCTOSITENIbHOW PabOThI M TIOMEIIEHUS JUIS XPaHSHHUS U TPOQPHIAKTHIECKOT0 00CITy)KUBaHUS
o0opynoanus. CrierainbHble IOMELICHNs YKOMIIJIEKTOBAaHbI ClIEUATN3UPOBAaHHON MeOebio U
TEXHUYECKUMHU CpEACTBAa OOYYEHHs, CIYKAIIUMH sl TPeICTaBlIeHUs] UH(OpMAIMK OOIbIION
ayIUTOPHHU.

JIyist ipoBeICHUS 3aHATUIN JIEKIIMOHHOTO THITA UMEIOTCS IEMOHCTPAIIMOHHOE 000pyI0Ba-
HUE U ydyeOHo-HarmsaHble nocodus. [lo aucuumnune «XuMUS» UMEIOTCS MPE3CHTAMU 0 OT-
JEIBHBIM TeMaM Kypca, To3BoJIsIoImure Hanboee 3Q(GEeKTUBHO OCBOUTH MPEICTABICHHBINA y4eO-
HBIM MaTepuanl.

[Ipu npoBeeHUN JEKIMOHHBIX 3aHATUI HCIOIB3YIOTCA:
JAUUEH3UOHHOE NPOPAMMHOE 0DecneueHue:

- IIponyktsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edi-
tion Enterprise) nmoamnucka (Open Value Subscription);

AnTHBHpYycHOe mporpamMmHoe obecneuenHue Kaspersky Endpoint Security Cran-
naptabiid Russian Edition;

€60000HO pacnpocmpansemvle npocpammbl.

— Academic MarthCAD License - maremaTuyeckoe nporpaMmMHoe obecreueHue, Ko-
TOpPOE IMO3BOJISIET BBINOJIHATH, AHATU3UPOBATh Ba)KHEHIIME MH)KEHEpHbIE pacdyeTbl U OOMEHU-
BaThCSI UMU;

—  WinZip ansa Windows - mporpaMm Jjisi ckaThs U pacliakoBKH (aitios;

— Adobe Reader s Windows — nporpamma i uyrenust PDF ¢aitnos;

— Far Manager - KOHCOJBbHBIN (pailyIoBBI MEHEIKep NIl ONEepallMOHHBIX CHUCTEM Ce-
meiictBa Microsoft Windows.

[Tpu ocymiecTBieHnr 00pa30BaTEILHOIO MpoOLEcca CTYI€HTaMU U MPENoiaBaTeseM Hc-
MOJNIB3YIOTCS cienyromye nHhopMamoHHo cipaBodHble cuctembl: DBC «Alludpoyke», 3bC
«Koncynprant cryaenra», CIIC «Koncynbrant mmocy, CIIC «"apanTy.

8.2 OcoOenHocTH peaju3anuy AUCUMILVIMHBI Ul HHBAJIUAOB M JIMI C OTPAHMYEH-
HBIMH BO3MOKHOCTSIMH 310POBbSI

Jlis CTYAEHTOB C OrpaHWYEHHBIMH BO3MOXKHOCTSIMHU 3/10pPOBbsSI CO3/IaHbl CHElHabHbIE
yCIIOBHS JUI MOJTy4yeHHUs 0Opa3oBaHus. B 1ensx J0CTyNmHOCTH MOJy4YeHHUsl BhICIIEro oOopa3oBa-
HUS TI0 00pa30BaTENIbHBIM MPOrpaMMaM MHBAJIUIAMH U JHIAMH C OTPAaHUYEHHBIMH BO3MOXKHO-
CTSIMM 3JI0POBbsI YHUBEPCUTETOM 00€CIIE€UMBACTCS:

1. AnpTepHaTuBHaAs Bepcusi odummaibHOro caiita B cetu «MHTepHeT» 1 cnaboBuas-
IIMX;

2. 115 HBATUAOB C HAPYLIEHUAMU 3peHus (caaboBUISAIINE, CIIETIBIE)

- NPHUCYTCTBHUE ACCHUCTEHTAa, OKAa3bIBAIOIIEro OOydaromeMmycs HeOoOXOAMMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHON HMHGQOpPMANMKU O PACIHUCAHUU YYEOHBIX 3aHATUHN; HaTU4He
CPEZCTB JUIsl yCUJIEHUSI OCTaTOYHOTO 3peHHsl, OpaiiieBCKOH KOMIbIOTEPHON TEXHUKH, BUJIEOYBE-
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JUYUTENCH, TporpaMM HEBH3YaIbHOTO JOCTYMNAa K MH(OpPMAIMH, POTrPaMM-CHHTE3aTOPOB PEUH
U IPYTHX TEXHHUYECKUX CPEICTB NpUeMa-repeaadn yaeOHoi nHpopMamuu B TOCTYITHBIX (hopmax
JUISL CTYZICHTOB C HAPYIICHUSIMU 3PSHUS.

3.Jl71s1 MHBAJIMOB W JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 370POBBS IO CIyXy (cia-
OocbIIIaIre, TIIyXHE):

- Ha 3a4eTe MPHUCYTCTBYET aCCUCTCHT, OKA3bIBAIOIIUI CTYIACHTY HEOOXOIUMYIO TEXHHUYE-
CKYIO TIOMOIIb C Y4ETOM MHIMBUAYAIBHBIX 0COOCHHOCTEH (OH IOMOraeT 3aHATh pabouee MecTo,
HIepEeABUTaThCS, IPOYUTATh U ODOPMHUTH 33JJaHKE, B TOM YHCIIC 3AIIUCHIBAS MO]T IUKTOBKY);

- 3a4eT MPOBOJUTCS B MUCHMEHHOM (hopme;

4. Jlns VMHBAIUAOB W JIMI] C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBS, MMEIOIIHX
HapyLICHUsS. OTMOPHO-JIBUTATEIBHOTO arapara, CO3AaHbl MaTepUAbHO-TEXHUYECKHE YCIOBUS
o0ecIeunBaroIIMe BO3MOKHOCTh OSCIPENSITCTBEHHOTO JOCTyNa O0ydYaromuXxcsi B y4eOHbIE T10-
MeILEeHHsI, 00BEKTY MUTAHUA, TyaJeTHbIE U JPYTrue MOMEUICHNs YHUBEPCUTETA, a TAKXKe MpeObl-
BaHUS B YKa3aHHBIX MOMCIICHHUSX (HAJMYUE PACIIUPEHHBIX IBEPHBIX TPOEMOB, TOPYYHEH U APY-
THX TPUCTIOCOOJICHU).

[To xenaHuIO CTYJCHTa 3a4€T MPOBOUTCS B YCTHON (opMme.

OOyuaronmecs: U3 4rcia JIMI ¢ OTPaHUIEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsI 00€CIICUEHBI
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMUA pecypcaMu B (opMax, afanTHPOBaHHBIX K OrpaHHYCHHSIM
UX 3JI0POBBSL.
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ITPUJIOKEHUE 1

JIMCT UBMEHEHMM (nonoanennii)
B paboyei mporpaMMme AMCHUILUINHBI «XHUMUS»
110 HarpasyieHUI0 1oAroToBku 11.03.04 DnexTpoHuka u HaHOAIEKTpoHUKA (COBpeMEHHbIE

MH(OPMAaLIMOHHBIE TEXHOJIOTUHU B JIIEKTPOHHON TEXHUKE)

Ha20__ -20___ y4eOHBbIi rox

Ne
n/n

yieMeHT ( IYHKT)
PIIJI

IlepeueHb BHOCUMBIX U3MEHe-
HM (JOMOJTHEeHUIT)

IIpumeuanue

OO6cyxaeHa 1 peKOMEHI0BaHa Ha 3acelaHiH Kadeapbl HeOPraHWIeCKOl 1 (HPU3NIECKON XH-

MHHN

poTOoKOJ Ne

3aBenyronmii kKageapoit

OT «

» 20 I.

X.b. Kymxos
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Ipuio:xkenue 2
Pacnpenesienue 6a/1JI0B TeKylIero u pyoekHOro KOHTPOJIs

Cymma oannoe

Nen/n Bud xonmponn Oﬁm;;; M| 1-2 mouxa 2-1 mouka | 3-1 mouka
1- Ilocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 40.
2- Texkywiuit Konmpoip: 00 30 bannos 00 10 o. 00 10 o. 00 10 o.
Omeem na 5 eonpocos om0 00156. | om00056.|om0oo56.| omlool
0.
[Tonublii mpaBUIIBHBIA OT- | a0 15 GaynoB 560. 50. 50.
BET
Hemonueidi  mpaBuibHBIN | OT 3 1015 0. orl no50.|orl g0560. orl no5
OTBET 0.
OtBeT, cojepKaluil He- 00. 00. 00. 00.
TOYHOCTH, OIIHOKH
Botnoanenue camocmosn-
menvHuIX 3a0anuil  (pe-
wenue 3aoau, nanucanue | om 000156. | om00056. |om 00056 | om 0005
pehepamos, ooxnao, cce o
)
1. Pybesxcnvlit Konmpo.o 00 30 6annoe 0o 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE or 0- 1o 126. | ot 0- mo 46. ot 0- 1o ot 0- 1o
46. 40.
KOJUTOKBUYM or010180.| or0m066.|0r0m060. or0 106
0.
Hmozo cymma mexyuwiezo
u pybexcnozo konmpoasa | 0o 706a1106 00 230. 00 230 00 246
IlepBblit  3Tanm  (6a3o-
Bbliil)ypOBeHb) — OlleHKa | He MeHee 36 | He MeHee 12 HE MEHee | He MeHee
«Y/AOBJICTBOPHUTEJIBbHO» 0. 0. 126 126
Bropoii ytan (mpoaBuny- | MeHee 70 6.
ThIil)ypOBeHb) — OIlEHKA (51-696.) | wmenee 23 6 | menee 23 6 | menee 240
«XOpPOI0»
Tperuii 3tan (BbLICOKHUIA
YPOBeHb) - OlleHKa «oT- | He MeHee 70 | He meHee 23 HE MEHEee | He MEeHee
JINYHOY 0. 0. 236 240
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[Tpunoxenue 3

Kpurepum oueHkn kKadyecTBa 0CBOEHMS JUCUMIIIMHBI (JIJI IMCHUIIMHBI, 3aBePLIAIOIIEHCH IK3aMEHOM )
Onucanue nokasarteseid 1 KpuTepueB OLIEHUBAHUS KOMIIETEHIMA HA Pa3JIMYHBIX ITanax ux (pOpMHUPOBAHUSA
OcHOBHBIMU dTanaMu (OpMUPOBAHUS KOMIICTCHITUH MTPH U3YYCHUH CTYJICHTaMH JUCIMIUIMHBI SBIIIOTCS MOCIIeI0BaTeIbHOE (POPMHUPOBAHHE Pe-
3yJIbTaTOB OOYYEHHUs MO TUCHMIUIMHE. Pe3ynbraT aTTectanuy o0yJaromuxcs Ha pa3InyHbIX 3Tanax (GopMHUpPOBaHUS KOMIETEHIMHA NOKAa3bIBAET ypo-
BEHb OCBOCHHUS KOMIIETCHITUH 00YyJarOIIMMUCH.

KPUTEPUU U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA
CooTBeTcTBHE YPOBHEH 0CBOCHHME KOMIIETEHIIMHU IVIAHUPYEMBIM pe3yJibTaTaM 00y4eHHUs 1
PE3VJIBT KOMIIeTeH U SRR MPOJIBUHY-
Kox AT HelChopMApoEatia MOPOroBLIN 0a30BbIii ThIi
OBYYEHUA - »
KOMIIeTEeH- 10 AHCIH- IIKAJIA 10 TPAAUIUOHHON NATHOAIILHOM cHCTeMe
U nmHe (Moxy- He Hey/10BJIeTBOPH- YI0OBJIETBOPHUTE/Ib- LTI e T OTJIMYHO/
110) JOIYCK TeJbHO HO /nud.3a4er aug.3auer
IIKAJIa 0 0aJ1IbHO-PEHTHHIOBOM CHCTEeMe
350 B 36 — 60 61-80 81-90 91-100
3HaTh: Homyckaer cyiie- JleMoHCTpHpYyeT ya- JeMoHcTpHpYyeT 3Ha- Bnaneer mnon-
- CTBEHHBIE OLUIMOKM IIPU | CTUYHOE 3HAHME COJIep- | HUE COJepKaHHs U 0COOEH- | HOM CUCTEMOM
coJiep)kaHue PacKpbITUU COJEpXKa- | >KaHUS IMPOLECCOB caMO- | HOCTEH MPOIECCOB CaMOOp- | 3HAHUH O cojep-
OK-7 IIPOLIECCOB  Cca- HUS 1 0COOCHHOCTEH OpraHu3ally U caMoo0- | TaHM3alUU U caMoo0pa3o- | KaHUHM, OCOOEHHO-
Cn(;co 6. | Moopramusai’ IIPOLIECCOB CaMOOpra- pasoBaHis, HEKOTOPBIX BaHUs, HO JJa€T HEMOJIHOE | CTAX  IPOLIECCOB
Hoets k ca- | B camoo0pas3o- He | HU3LAM 1 camoo0pa- 00066}1HOCTCI/I U TEXHO- | 00OCHOBaHUE COOTBETCTBHA | CAMOOPraHHM3alluH

MOOpraHm3a- BaHWA, WX OCO-| 30BaHUS. JIOTUH peajn3aluu, HO BbIOpaHHBIX TEXHOJIOTUH | U camMooOpaszoBa-
. OeHHOCTH " HE MOXKET 000CHOBATh MX | peaJM3alliy MPOLIECCOB Ie- | HUs, apryMEHTH-
0Bpa3oBAHHIO TEXHOJIOTUH pe- COOTBETCTBUE 3aIUIAHU- JM PO ECCUOHAIBHOTO | pOBaHO  OOOCHO-
aIH3aIuy. POBaHHBIM ILIEJISAM ITPO- pocra BBIBAECT IPUHSATHIE
(beccruoHaIbHOrO COBEP- pelIeHus MpH BbI-
LIEHCTBOBAHHS. O6ope TEeXHOJIOTUH
UX pealusalyu ¢




KPUTEPUU U ITOKA3ATEJIN OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

CooTBeTcTBHE YPOBHEH 0CBOEHHME KOMIIETEHIINHU IUIAHUPYEMBIM pe3yibTaTaM 00y4eHHus 1

KPUTEPUSM UX OLICHKH

PE3VJIBT KOMIIETCHI U . . NPOABHHY-
Kox AT HE chOpMEpOBANA MOPOroBbIi 0a30BbIil ThIii
OBYYEHUA — —
KOMIIETEH- 1o qucmH- IIKAJIa 110 TPAAMIHOHHON NATHOAJJILHOM CHCTEMe
101071 nuMHe (MoaTy- He Hey/10BJIeTBOPH- YIOBJIETBOPHUTE/Ib- T T T OTJIMYHO/
110) AOIYCK TeJ1bHO HO /nud.3auer aug.3ager
LIKAJIAa M0 0aJIbHO-PEiTHHIOBOI cHcTeMe
350 - 36 - 60 61 - 80 81-90 91 -100
Y4ETOM neneun
npodeccuoHalb-
HOTO M JIMYHOCT-
HOT'O Pa3BUTHS.
Ymern: Nwmes GazoBbie [Ipu nmanupoBaHuu [Inanupyro uenu nes- I'oroB u yme-
[Inanupo- 3HaHUSA O crocobax Y YCTAaHOBJIEHUH IIPUO- TEJILHOCTH C YYETOM YCJIO- eT popmMHupoBaTh
BaTb LEIU U MIPUHATUSA PELICHUI pUTETOB, 1esel mpodec- | BUN UX JOCTHKEHUS, 1aeT [IPUOPUTETHBIE
yCTaHaBIUBATh IIPU BBINIOJIHEHNUN KOH- CHOHAJIBHOW JIEATEIBbHO- | HE MOJHOCTBIO APTYMEHTH- | LEJIH AEATEIbHO-
IIPUOPUTETHI KpETHOM mpodeccuo- CTH, HE MOJIHOCTBIO YU~ | POBaHHOE 0OOCHOBAHUE CO- CTH, J1aBas I0JI-
pu BBIOOpE He HaJIbHOM J1E€ATEIIbHOCTH, THIBA€T BHEIIHUE U OTBETCTBHUSI BHIOPAHHBIX HYIO apryMEHTa-
CHoco0OB  MIpHU- yMeer HE CIIOCOOHBI yCTaHaB- | BHYTPEHHME YCJIOBUS UX | CIIOCOOOB BBHINIOJHEHHUS A€d- | LIHIO0 IPUHUMAe-

HATHSI PEIICHUI
C y4eTOM YCIIO-
BHUI,  CPEJCTB,
JIMYHOCTHBIX
BO3MO>KHOCTEHN
U BPEMEHHOH

JINBATh IIPUOPUTETHI
MpU TUIAHUPOBAHUH 11€-
JIel cBOeH JesTenbHO-
CTH

JOCTHIXCHHUA. TCJIBbHOCTH HAMCUYCHHBIM

LEIIM

MBIM PECIICHUAM
npu BeIOOpE CI1o-
cOOOB BBINOJIHE-

HUsA ACATCIBbHOCTH.
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IEPCIICKTUBEI

JOCTUXKEHUS
OCYIIIECTBICHUS
npodeccuo-
HAJILHOU  Jed-
TEIbHOCTU

Baaners: Bimageer  ornens- Bimaneer otraenbHbI- Bianeer CUCTEMOM JlemoHCTpH-

TexHo- HBIMHU MIPHEMaMU CaMoO- | MU MpUEMaMH OpraHu3a- | IpUeMoB OpraHM3aliy | pyeT BO3MOXHOCTh

JOTUSIMU ~ Opra- opraHus3anuu oOpa3oBa- | LMK COOCTBEHHOM MO- | mpolecca caMooOpa3oBaHUs | IEPEHOCa  TEXHO-
HU3ALUU  TIPO- TEJIBHOIO TMpoIecca, HO | 3HABATEJIILHON  JIeSATENb- | TOIBKO B OMNpPEIEJICHHOW | JOTHM  OpraHu3a-
mecca €amoo00- JIOIYCKaeT CYLIECTBEH- | HOCTH, OCO3HaBasi Inep- | cepe IesTeIbHOCTH UMY Ipolecca ca-
pa3oBaHus, HbIE€ OLIMOKM TpPH UX | CIEKTUBBl  MPOdeccHo- MOOOpa3oBaHus,
npueMamMu  Iie- [e | PCAIH3AIMH, HE YUUTBI- | HATBHOTO PA3BUTHS, HO C(I)OpMHp?BaHHOﬁ
AeTONaratus Bo | . | BACT BPEMEHHBIX MEp- | HE [aBai apryMEeHTHPO- B OJHOU cdepe
BPEMEHHOU Iep- or CIEKTUB PAa3BUTHUS MPO- | BAHHOE 000CHOBaHUE NEeSATEIbBHOCTH  Ha
CIIEKTUBE, CIIO- (deccuoHambHOM  Jes- | aleKBaTHOCTH OTOOpaH- Ipyrue cdepsl,
cobamMu TIIaHU- TEJIbHOCTH. HOW Uil YCBOEHUS WH- MOJIHOCTBIO  000C-
poBaHHUs, oOpra- dopmanuu 1ensIM caMo- HOBBIBast ~ BBIOOD
HU3ALUU, CaMo- oOpa3oBaHUsl. UCIIOJIb3YEMBIX

KOHTpPOJIA U Ca-

METOAOB U IIpHUC-

MOOUEHKHU Jes- MOB.
TEJIbHOCTH.
PE3YJIbBT KPUTEPUU U ITIOKA3ATEJIN OHEHUBAHUSA PE3YJIbBTATA OBYYEHUSA
Kon AT CooTBeTcTBHE YPOBHEl 0CBOEHHE KOMIETEHIIUN MJIAHUPYEMbIM pe3yJbTaTaM 00y4eHHusl U
KOMIIETEH- OBYYEHUSA KPUTEPUAM HUX OLEHKHU
107871 110 AuCIM- KOMIIeTeHIUS . . IPOABUHY-
niauHe (Moay- He chopMHUpOBaAHA f1oporoshiu 0asoBbIi ThIN
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JI10)

IIKaJIa 1mo Tpa}II/IIII/IOHH()ﬁ NATHOALJILHOIN cCHCTEMeE

He Hey/I0BJIETBOPH- YA0BJIETBOPUTEIb- OTJIUYHO/
xopouo/ 1ud.3auer
JOIYCK TeJLHO HO /nud.3a4uer aug.3auer
IKAJI1a 10 0a/UIbHO-PEHTUHIOBO cucTEMe
0-—
36— 60 61 - 80 81-90 91 -100
35
3narTh: Oc- 3arpynHsercs B Nmeer mnpencrasiie- HNmeer mnpencraBiieHus Nmeer uerkoe
HOBHBIE TEOpe- omnpezeneHuy 0a30BbIX | HUSA O COJEPKAHUU OT- | O COJEPKaHUU OCHOBHBIX | IIEIOCTHOE Mpe-
TUYECKHE T10- NOHATUH ©  (OpPMYNH- | ACTHHBIX pa3zenos, | pa3lenoB pElIeHUHU 33/]ad B | CTaBlieHUEe 00 00-
JIOKEHUS CMEXK- POBKM OCHOBHBIX 3aKO- | CMEKHBIX C  XHUMHEH | 00JaCTH XMMHHU, PAAMOTEeX- | HIMX  3aKOHOMeEp-
OMK-1 | X ¢ XUMUEH HOB CMEXHBIX C XUMHEH | €CTeCTBEHHOHAYYHBIX HUKH,JICKTPOHUKH W HAHO- | HOCTSAX CMEXHBIX C
clocof. | CCTECTBEHHOHA- €CTECTBEHHOHAYYHBIX JMICLIUIUIAH, HO JIOIYCKa- | SJIEKTPOHUKH, 3HACT TEPMH- | XUMHUEH ecre-
HoeTs e | Y HPIX AHCLE- JUCIUIUIMH; HE MOXET | €T HETOYHOCTU B (JOPMY- | HOJIOTUIO, OCHOBHBIE 3aKO- | CTBEHHOHAYYHBIX
CTaBnﬂpTI) IUIMH, MaTeMa- NPUBECTH NPUMEPHI UC- | TUpOBKax. Mmeer mpen- | HbI U MOHMMAET CYNIHOCTH | IUCHUIUIUH M CIIO-
AIEKBATHYIO TUYECKUHl amnra- MOJIb30BaHMSA MaTeMa- | CTaBJeHHs O crocofax | o0ImMX  3aKOHOMEPHOCTEH | cofax WX HCIMOJb-
coB eMeﬁio par, HeoOxo1u- THYECKOTO ammapara | UCTIOJIb30BaHUsl MaTeMa- | 9TUX  oOjacTeld  3HAHUWSA. | 30BaHUS TIpU  pe-
Mp OBHIO MBI JTsI perie- IOpU pelleHuH 337a4d B | THUECKOro ammapaTa mpu | MiMeer mpezacraBieHue o | mIeHUM Hpodeccu-
3a31§1 a HUA npodeccu- 00J1aCTH XUMUH, PAIUO0- | pEIIEHUU 3aJad B 00Jia- | cmocobax  MCMOJIb30BAHMS | OHAIBHBIX 3a7a4 B
VO Ka TI}::{ OHAJILHBIX 33724 He | TEXHMKHOMIEKTPOHUKH | CTH  XHMHH, PajHOTEX- | MaTEMaTHYECKOTO anmapara objacTu  XUMHH,
13;0 . }f)a ocy B 00JIaCTH XH- spaer | 1 HAHODICKTPOHMKH HUKH,DJIEKTPOHUKH U | IpU peuIeHny 3a7ad B 00Ja- | paJuOTEeXHUKH,
HOBF; spanns | MPHs PanuoTex- HAHODJIEKTPOHUKHU,  HO | CTH XHMHH, PAJUOTEXHU- | SIEKTPOHUKH u
octoprux | T JIOMTyCKAaeT HETOYHOCTH B | KM,OJIEKTPOHUKA ¥ HAHO- | HAHODJIEKTPOHHKH.
. | KU,DIEeKTPOHUKH (bopMyIHpOBKaXx. AIIEKTPOHUKH. Nmeer ueTkoe 1e-
MOJIOKEHUH,
¥ HAHODJIEKTPO- JIOCTHOE npen-
3aKOHOB U
HUKU CTaBJICHHE O CIIO-
METO/1I0B
cofax  HCHOJIb30-
€CTECTBEH-
BaHUS MaTeMaTH-
HBIX HayK U
YEeCKOro arrmapara
MaTeMaTHKH

Opu pelIeHUH 3a-
a4 B 00JIaCTH XH-
MUU, PaTUOTEXHU-
KH,DJICKTPOHUKN |
HAHODJICKTPOHUKHU
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Ymern:

Pemars TH-
MOBbIC y4eOHBIC
3aJ]aud MO  OC-

YMeeT pemiatbh TH-
MOBBIC 3a7a4u U3 0a3o-
BbIX KypCOB XUMHUHU U
JIPYTHX €CTECTBEHHOHA-

YMeer pemath TH-
MOBBIC 3a7auu U3 0a3o-
BBIX KYpCOB €CTECTBEH-
HOHAYYHBIX JTUCIUTUIHH.

YMeer pematb KOMOH-
HUpPOBaHHbIE 3a]1aun U3 Oa-
30BBIX KYpPCOB €CTECTBECH-
HOHAYYHBIX JUCLUILIHH.

Ywmeer pe-
1IaTh 3a4a4y I10-
BBIIIICHHOM CJI0K-
HOCTH U3 0a30BBIX

HOBHBIM pa3fie- YMCI:Fe YYHBIX JUCIUILIMH, HO KYPCOB ecTe-
JJaM XHUMHH | JIOITYCKAET  OTHACIIbHBIE CTBEHHOHAYYHBIX
JIpPYTUX ecTe- OIIINOKHU JIMCITUTIIMH. .
CTBEHHOHAYY-
HBIX JUCIAILINH

Biaagern: Bnaneer HaBbIKaMu Bnaneer HaBnIkKamMu Bnaneer HaBnIkamMu Bnaneer

HaBrikamu noucKa y4eOHO TuTe- | BOCIPOU3BEICHHE OCBO- | CAMOCTOSTEIBHOIO M3y4e- | HaBBIKAMU KPUTH-
pabotsl ¢ y4ed- paTypsl, IMEeT O0IMe | EHHOTO YYeOHOr0 MaTe- | HUS OTIEIBHBIX Pa3JIeiOB | YeCKOTO aHaIn3a
HON JuTepary- MpEJICTaBJIICHUS O BO3- | puajia, B IIEJIOM BJIaACET y4eOHOI IUTepaTyphl U yuebHol nHpop-
pOH, OCHOBHOM MOYHOCTH MPAKTUYE- | OCHOBHOM TE€PMHUHOJIOTH- MPUMEHEHUS TEOPETHYE- MalllH, YPOBEHb
TEPMHUHOJIOTHEH CKOT'0 MCIIOJIb30BaHMS | € 0a30BBIX OCHOB €CTE- | CKHX MOJCJICH IMPU UHTEP- | BIAJCHHS TCPMH-
A TOHATHUHBIM TEOPETUYECKUX OCHOB | CTBEHHOHAYYHBIX  JUC- MpETALKU PE3YIHTATOB B HOJIOTHEH U TTOHSI-
anmaparom Oa- €CTECTBEHHOHAYYHbIX | LUILUIMH. Crioco0eH | oTHmenpHO B3sATOM 00JacTH | THIHBIM ammapa-
30BBIX ecre- JTUCIUIUINH B Ipoec- | MPeUIOKUTh  TPUMEPHI | XHUMHH, HO JOITYCKAET OT- | TOM, ITO3BOJISET
CTBEHHOHAY4- CHOHAJIBHOU JIEATENb- | UCIIOJIB30BAaHUS ammapa- JeJIbHbIC HETOUHOCTH. dbopmynupoBathb
HBIX TV CITH- He | HOCTH, HO HE B COCTOSI- | Ta MaTeMaTUKH W ecCTe- BBIBO/JIBI M y4acCT-
mvH. HaBeika- | Bnajge- | HUM UX KOHKPETU3UPO- | CTBEHHOHAYYHBIX  JIHC- BOBAaTh B JIUCKYC-
MH HCIOJIH30Ba- eT BAaTh IPUMEHUTENBHO K | IUIUIMH I PEIICHUS CHUSIX TI0 Y4eOHBIM
HUSI TeOopeTHue- MOCTaBIIEHHOM 3a/1a4ye. | 3a7a4  mpodeccuoHab- BOIIPOCaM €CTe-

CKHX OCHOB
€CTCCTBCHHOHA-
YUYHBIX  JHUCIH-
IIJINH.

HOM NesITeTbHOCTH.

CTBEHHOHAYYHBbIX
JucuuIuing. Bia-
JIeeT HaBbIKaMU
IIPUMEHEHHUS TEO-
pPETHYECKHX MOJie-
JIed TIpY IUIaHUPO-
BaHUU paboT Mpo-
deccruonanpbHOU
chepe aesTenbpHO-
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CTU U TPAaMOTHOM
UHTEpIpeTanuen
MOJTy4YEHHBIX pe-
3yJIbTATOB.
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