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I{erlro ocBoeHarr,4rrcqfirrnuHhr <<XuNlns)) .{Br_f, Soprr,rnpoeanue ycryAeHToB ct4 creMlr rounereHqr.rfi An_E ocBoerrn fre6Hhrx
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o6pa6orra pe3yJrrTaroB 3Kcrreprl MeuT€urruhrx [ccJr
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C ATOMOB;

KOMIIJIEKCHbIE

KATAJII'3 Kl

CI4JIbHbIC I4

r,re B pacrBopax
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pelllaroTc.s cneAyroqr4e :

- lr3) {eHae [epr4oAr{qecKoft cucrelrrr gJreMeHToB r,r
- r43freHr{e xlrurzqecroft cBfr3r Lr MexaHIz3MoB ee o6paso

COEAIIHEHI,III;

- r43fleHze xultnqecxof TepMoAr.rHaMLI Ktr vl
paBHoBeC}Ie;

- r43)nreHlre pacTBopoB, I{X XapaKTeprrcTr4Ka, BIiAEI
cna6rre gJreKTpoJrlITEI, pacrBopH HegJIeKTpoJrIrroB,
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4 CTPyKTypA r,I coAEpxAHr4E Alrcqulnr4Hbr

4.1 O6repr Arrcqtltr.[llHbr r{ BrrAbr yve6nofi pa6orrr
O6niaa rpy4oeruKocrb Ar,rcrlr4nJrnHH cocraBr.fier 2 3aqerHbre e1nnu\u, j2

Aflq orrHofi Qopuu ooyqeHus

Bra4 yve6nofi pa6oru

Tpyaoeur
AIlCrlr4trlll

rcTb

tIbI
Ceuecrp
(ror-no

HeAenL B
ceuecrpe)

Bcero
qacoB

o
KO

I

pa

IT,EM

ITAIff
oir
ioru

2
( 18)

AyArlropgrre gausrr,rq (ncero) 28 z8 28
B TOM T{I-ICNE: -Ilexunu (JI) 10 0 10

Jla6oparopsue pa6oru (JIp) 18 8 18
Cavrocrosre.nrnar pa6ora cryaenTa (CpC) (ecero), r rorr.r
qECIE: 44 65 44

cPc
B CeMeCTpe:

Zsyrenr,re ronpocoB, Bbrnocr,rMbrx Ha
cztMocToqTeJIBHOe I43yqeHu e

18 l8
llo4ror:onra r nbrnoJlrreHuro r,r 3arrlr4Te
ra6oparopnrx pa6or 18 18

3AIIET 8 0 25 8

PrlA npoprencyroqnoft arrecraqrlr,r (gauer, rxlauen) 3aqeT 3aqeT
O6qaq rpyAoeMrcocrr, q. 72 2 72
O6qas rpyaoeuxocrr, raqernsre eAuuuql,r 2 2

AJrfl 3aorrHoft Qopnru ooyqeHufl

BrE4 yue6nofi pa6oru

Tpyaoertmoc

At4CrII.IIInr,rH

rb

'I
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(ro:r-ao

HeAen6 B
ceuecrpe)

Bcero
qacoB

O6r
KOEl

HC

na6<

EM

AKT

v

TT,I
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(18)

Ayarlr:opnrre gagqrnq (ncero) o 6 6
B TOM qHCJIC: Jlerqnr.r (JI) 2 2 2

Jla6oparopnue pa6oru (JIP) 4 4 4
CalrocrosremHar pa6ora cryAeHTa (CpC) (ncero), n rou
III4CIE: 66 0,t 5 66

CPC
B CeMeCTpe:

l{:yvenr,re BonpocoB, B6rHocr.rMbrx Ea
caMocToqTerbHoe I43rleHLIe 46 46

flo4rororra r rErloJrHeur4ro r,r 3arurrre
:ra6oparopnrx pa6or 16 16

CPC c ceccuro 3AIIET 4 0,2 ) 4
Bua npouenryroyuoft arrecraquu (saqer, enrauen) 3aqeT 3aqer
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r eMEr neKrIrIoHHbD( 3arulTr4fi

CrpoeHue arolra lr Tlepr{oruqecxarr clrcreMa
3,'reMeHToB A. 1,1. MeH.UereeBa.
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I eM6I IeKIIIIOHHTX garr-f,Tl,Ift

CI,ICTEMA 9JIEMEHTOB

Terurr na6oparopnrx pa6or
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4.2 T euaru\ecKrzfi rtrau JreKrlr{oHnbrx zall-rvir
OIIHOII

3aorrHofi

4.3 TeNrarr,r.recKr,Ift rrJIaH na6oparopHbrx 3aHf,TLIft

oqHofi

Aflfl 3aoqHofi Qopruur o6y.reH[q



Terrrlr na6oparopnrrx pa6or

AI4MI,IqCCKA' KI,IHETHKA II
fi uaccorofi 4o:ra

4.4 T ev'atu\ecKuft rrJraH [paKTurrecKr{x (ceulrrrapcxr,rx) saFlf,:ruft
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pa6oru _ Ha.gnanue
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3aoqHofi MBI OovqeHuq
Horrlep

pa3Aena
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BI.r4 cavocroareluroft Da6orur Haseanrie
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O6:reu,
aKaA.rlacbI

LaMOCTOtTeJIbHOe LI3y{eHue
TeopeTI4rIecKOf Cr Ma.TepLIarna

Cavocroxr:enr,noe zsyr
ocHoBHorZ a AononHI4Te
nHrepaTlpbr, [or4cK r4 c
ruQopuaqrau rro Ancq]r
rlepuolr4qecru4x neqaTH
I,rETepHeT-rcAaHr4{X, Ha
oQuqualrnrx caftron
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IJIIIHE B

,D( I,I
46
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METONI4TIECKI4E PEKOMEIIIAIII,II4
Ar4crlrrurrrHhr (MoAynfl)

5.1 PenoruenAaqlu no ncnoJrb3oBaHrrrc MarepuaJroB pai
Pa6ory c nacroxuleft pa6ovefi uporpauvoi cneAyer HarrrAe oco6oe BHItMaHrne cJleAyer o6patnrr Ea Borlpocbr,

caMocTof, TeJrbHoro I43)qeHIES.

Cneqz$ura r{3f{eHr,nr Ar{crlr4 rrnraubr 3aKJrroqaerc, B ToM.
TeopeTalrecKvx BorrpocoB, cTyAeHTy neo6xo4uuo IIp
HaBhIKr4, cB_rr3aunbre c oqenxoft KaqecrBa ceJrbcKox
[poBeAeH eM KatlecrBeuubrx pearqlrft, Harrr.sAno rroK€l3brBEIIo
KaqecrBa [pr4 pa3rLrrrHhrx ycJroBI4fix. B cessra c 9Tr,rM,
na6opatopnrrM 3aHrr?IrM, oco6oe BHLIMarrr4e neo6xo,4rauo
BblnorHeur4r KaqecrBeHHbrx opraHllqecKr4x peaxqrzft a oac
CI4IHAJIOB.

AAHHbIX TEM,

6egonacnocrr.

Bonpocbr, BbrHeceHHbIe Ha caMocTorTeJIbHVIO
qro6rr ug6exarr rpy4nocreft nprd o"",

5.2 lloxe.laHr{ff K rl3yqeHrlrc orAeJrbubrx reM Kypca
llpu zsyrenzu relr <XuuutrecKa-f, TepMoArlHrrMr4Ka>, (

paBrroBecr4e.> <<Pactnoprr.>>, <<OrzclurenrHo_BoccraHo
ocoooe BHriMaH[e cJreAyer o6paruu Ha coBpeMeHnhre rto

o6ecnequsarcqfie xlrMnqecKyro rpaMorHocrl

5.3 Pelcoiueu4arlu[ ro pa6ore c.nnreparypofi
llpaeulrnnfi no46op yre6nurou p"rorr.te"4y"rc, uperro

lexqzouurrfi rypc. Heo6xoAr4M€ur Jrrrreparypa uoxet 6rrru
MeroAr4qecr[x pa3pa6orKax rro .qaHHoMy K]?cy.

Azytal^ MarepaaJr no yre6nury, cJreAyer nepexoAurb K
TOJTbKO [OCJre ITpaBI,IJTEHOTO yfrcIJelf,Lr'^ npeAblAyrrlero,
BbrKJraAKa II BEIrIIlrCJIeHr.rr (n ront qucre Te, KoTophle B
JreKrlar4 AaHbI Anr ctlMocrorreJrbnoro nrno4a).

Oco6oe BHr{MaHr4 e cJregyer o6paurru' vJrEl{yt l uupidr'[Tb Ha olpe.4eJIeHI,Ie
Kypca. O6}..{arorqzftcr 4onxeH roApo6go pa:6aparl npriMeprr,
TaKAe OlpeAeIIeHLrA, Lr yMeTb cTpollTb aHrIJrOrAqHEre
Hyxno 4o6uearrcx roqHoro [peAcraBJrenr{, o ToM,
cocTaBJIrTb OlopHbre KoHc[eKT6r.

5.4 CoserH rro rroAroroBne K gK3aMeHy
IIpu uo4roroBKe K srsaMeny peKoMerrAyerc.rr

3aKOHCneKTupoBaTb

Mt roro
peKoMeHlyercr [plr rroAroroBre K gK3aMeuy 6onee BHr,rMareJrrHo
ucloJrrcoBaHuel.r ocHosnofi I,I AotIoJIHIlTelrnoi lvreparyphl, FIcneKToB leruufi.

N3YTIEHIIIO

IIporpaMMbr
C O3HAKOMJIEHI',

BbIHECEHHbIE IIJI'.

troMkrMo Lr3rreHat
rlpaKTr4qecKI,re

oft npo4yrqzu, c
I43MEHEHI{C IiX
lo.4roToBKe K

yAeJr.rrrb MeToAr4Ke

AHAIHTI,IqCCKIiX

ecKafl KI,IHeTLI Ka 14

IIpoqeccbr)),

AbI B II3JIOXEHI{I4

3KOnOrurqecKyro

9M, II}IT€IIOTII{M

yKa3aHa B

ll

TAKXC

IIIeMy Borrpocy
o na 6yrrrare nce

yqe6 orryuleHbr lrlrLl HA

HoBHbrx uon_{raE
KOTOPEIC IIO{CH'IOT

IIpr{Mep caMocTosTeIbHO,
qTo rur. llolesso

eHHO r,r3rILrT6 r,r

AfoToBKy.
Ha BorrpocBr

[3)Ar{T6 pa3AeJrbr c



- Pexuu Aocryfla:

KOHcrreKroB na6oparopnrx pa6or, pecypcon lfnrepner.

6 OCHOBHA.f,, AOITOJIHTITEJIbHA' JIIITEPATyPA.
OEECIIETIEIII4E TI PECYPCbI IIH@OP

TEJTEKOMMyHT4KATII4OHTTOfr cETrr
6.1 Ocnonnas Jrlrreparypa:

Aocryna: https ://1ib.rucont.rul efd/ 63g229
6.1.2 Ocuoerr o6rqefi r4 Heopraur4qecxoft xurr,rnr.r [31IO. KnrorerHa. - I4sg. qentp OfAy, ZOll _ 505. 3 c.

^ 6.1.1 Xu:o,tus : yre6noe noco6rze [OlerrponHu fr pecypc] /
Carturona, JI. B. 3anporr,reroBa. - Cattrapa, pfal CfCXa, Zbl

TPAMMHOE
OHIIO-

lL Baxaena, O. JI.

- 211 c. - Pexulr

unuft peclpcl / E.
Pexanr Aocryna:

6.2.{ono.nnureJrbrrafl Jrr{Teparypa :
6.2.1 Baxaesa H. lI. Heopra""q"cr- *ur""

pecypc] / H. lI. Baxaera, O. JI. Canru osa. _ Kzneru :

Jllib
o.z.z .^IdMLIfi, HeOpraHI,IqeCKajI U aHaJIIdTLIqeCKalf,

ISnerrpounnft
2016. - 173 c.

MeTOA. yKA3AHlrfr

. KnefiNreHosa. IO.
- Pexzrra Aocryrra:

1 [3nexrponnrrfi
Pexunr Aocryrra:

Pack 1;

ian Edition;

CI{CTEM

ISnerrponuuft

] - Pexzu

[3nexrponnnff pecypc] / B. A. Buxpeea, O. B. Maproeqena,
B. Enranoxsatosa .- lleHga : pZO lIfCXA,2Ol2 ._ 66 c. :
https ://lib.rucont.rulefd/ I 94409

6.2.3 O6:lps xprvrvtfr: xparxvft xypc lerqvrfi Arur cryA.
Pecypcl I f. E. PxsaHosa. - 2011 9g c.

6.3 Ilporpanrrunoe o6ecne.reHne:
6.3. 1. Microsoft Windows 7 llpo(pecclrou urbtas. 6. 1.760 1 Servi
6.3.2. Microsoft Windows SL 8.1 RU AE OLp NL;
6.3.3. Microsoft Office Standard 2010;
6.3.4. Microsoft Office crau4aprnuft 2013;
6.3.5. Kaspersky Endpoint Security Arur 6r.r3ueca _ cran4aprnufi
6.3.6. WinRAR:3.x: Standard License - educational _EXTI
6.3.7.7 zip (coo6ognufi 4ocryn).

6.4 Ilepe.renr unsopnraquouHo_cflpaBorrnbtx
npoQeccuonaJrbnbrx 6as gannrrx:
6.4.1 llopran $yn4arr,reura:rBuoro xr4Mr{qecroro o6pa_son anur. p
pecypc] - Pexnnr locDma: http://www.chemnet.ru ;
6.4.2 Konrnrrorepuzur ra6nnqa Mengeleera f3.nemponnufi
Aocryra: http://www.per.iodictable.ru ;
6.4.3. Haqzona-nrnuft quspouofi pecypc <pyronr>

Aocryrra: http://rucont.ru/catalog
pecypcl - Pexzu



7 MATEPIIAJIbHO-TEXIII4[TECKOE OEECIEIIEHI4E CUIIIIJIIIHbI
Ne

n./L
Har.ruenogarrue cneqna,rrnrx *
nouerqenafi u nouerqeuufi alx

caMocrosremuoft pa6orrr

Ocuarqeunocrr cneqt
loMeIrIeHI.rt IJrt caM

.a:mrrrx noueulenuft r,t

rcroarerirnofi pa6orn
1 V.re6Har ay Ard-ropr4fr ArrA [poBeAeHr4,

3aHrrnfr JreKrIr,roHH oro Tnn4 rrpoBeleHr4e
zaasrufr ceMlrHapcKoro ru n4 KypcoBoro
npoeKTlpoBaJrr,rr (BbmoJrneur,r,
K)?coB6rx pa6or), rpyrrrroBrrx 14

r.rHlr4Br,rlyan;Hbrx Kor{Cylrra4ufi,
Teryrr{ero KoHTponr z nporuexyrouuofi
aTTecTaIII4IZ.

aya. 1309 Cattapcxaa o61., z. Ruuena,
n.e.m., Vcmu-Ruuenacxui, yn.Vue6nan d.

Yve6lrae ay4r.uopraa na
yKoMITJIeKTOBaHHaf cII€
rrae6enrro, (cro:IBr, :ra.ux
xaQeapa), rexHr.rqecKur
o6yrenur (npoerrop, e.

85 nocaaowrrx necr,
lr4arrl3rpoBanHoft
r, yre6nar gocra,
Iz cpe,{crBaMr]
paa, uoyr6yr<).

2 Y.re6Har ay4urtopufl. Anr npoBeaeur4,
3afifrTv6r JreKrU4oHHoro tltna, garrs, 4fi
ceMr.rHapcKofo -ffiIla, KypcoBoro
lpoe(rr,rpoBaHr4a (armoJrueur,r,
K)pconhrx pa6or), rpynnoBrD( vl
rzuAr.rBr{Ayanbnbrft roncynrraqrafi,
reryrleft u npoMexyrorrHofi arrecraur4r4.
ayA. 1013 Cattapcxan o6t., z. Kuaenu,
n.e.m., Vcmu-Ruuenacxufi., yn. Vue6nan d.

Y.re6Hafl ay N4-roplrr. He
yKoMnneKToBaIIHtuI

ue6enrro (cronrr, na
TexHnqecKr4Mrr cp€
(rounrrorep, npoeKrop,

48 noca4ovurx rr,recr:a,

cneql,Ia,'ru 3r.rpoBarHofi
rrcra, yre6uaa 4ocna);
qcrBaMrz o6yrenrzr
orpar{).

J flollrerqenlre Ang carrocr:osreruHofi
pa6oru ayA. 3310a (.ura;rrnrnl gan).
Cauapcxan o6n., a. Kuuena, n.z.m. Vcma-
Ruuenacrcu , yn. Cnopmueuaa, d. 8A.

floveuleuue ua 6 nocal
yKoMIJIeKTOBaIIHOe CI]el
uebelrro (r<ounrrorepnr
ocHa.qeHHoe KoMrrbroTel
(6 pa6ouux cranqzft), n
<I4nrepner> v o6ecnew
gireKrpoHrrlro zurpopuar
o6pa:onaremnlro cpe41

)qHhIX MECT,

[4arri3r.rpoBaHHofi
re croJr6r, ctytttt) u
rnoft rexnrzxofi
)AuroqeHHofi K ceru
earcrqefi Aocryn B

I{OHHO-

YEIIBEDCHTETA.

8 @OHA OqEHOrrHbrx CPEACTB AJrq IIpoBEnEHr[
IIPOMEXYTOIIHOff ATTECTAIII,II4

8.1 Buarr rl Qopvrbr KonTpofls no AucrlurrJrrrHe
Koutponr ypoBul ycBoeuubrx 3*anpri4, ocBoeHHhrx yMeHtr

HaBhrKoB (una.qeHr.rfi) ocyqecrBJrreTcr B p€rMKax TeKyu{ero
KOHTpOJTT B cooTBeTCTBI{r4 C lIOnOXeHfieM O TeKyrIIeM KOHTpOJT(
aTTecTaIIlru o6r{aroqr4xc.s.

Teryrqr,rfi KoHTpoJrb ocBoeulr.rr KoM[ereurlr4fi rro Ar,rculrrrJl
r43)nreHr.r[ TeopeTl,rqecKoro MaTepIzaJIa, BbrnoJrHeHnv 3altalFlvi..
3aHrTI,If,X. Teryrqerr,ry KoHTponro IoAJIe)KI,IT noceuaeMocl
ayAr.rTopHErx 3aEs.fLri4 u pa6o"ra Ha 3aHrTr4rx.

TEKYIIIEfr I4

I.I [p[o6peTeHHbrx
rlpoMexyToqHoro

II npoMexyTorrHoft

.e [poBoAr4TCr IIpI,I
Ha Jra6opaTopHhrx

o6f{arcuI14 Mr.rc{



Irlrorogoff oqenroi ocBoeur4, Ar4crllrrrJrr4Hapulrx
o6yrenraa rro AlrcqurrJr]zHe rBJrrercf, flpoMexyroqH€ur ar
[poBoAlrMoro c yqeToM pe3yJrbTaToB TeKyrrlero KoHrpoJr_rr.

5. Xlllrvrr,rqecxa.f, Kt4HeT[r(a l1 paBHoBecrre.

1

2.

3.

4.

8.2 Tunonrre KoHTpoJrbHbre BaAanrlq r{Jrn r.rubte Marep
Aflq oqeHnrl pe3yJrbraroB ocBoenrlq oOpasoeare.nrnofi np,
yve6nofi Ar{cqr{nJrrrnbn

O4euovnwe cpedcmea dnn npoeedeuua merEr4eil
Tenmr la6oparoprox pa6or

1. Texnara 6egonacnocru. Bxo4nofi KoHTpoJrr. 3anon sxeusane
2. Csoficrsa coe4unenraft gJreMeHToB r{ r{x rroJroxenr4e B [epaoA
3. XvNlu.recra.{ cBr3b r{ oJreKTpoHubre (lopuynrr oJreMeHToB.
4. lls aeueune [apaMerpoB xr.Ilrnqecrof KrrHerr.rKLI rl paBHor

6. flpuroronleHr.re pacrBopa 3aIauuofi ruaccoeofi aorrz (o/o).
7. Brrpaxenue cocraBa pacrBopor. Tnnrr ru4polzaa coleE
8. CocrasreHue oKacJrr,rreJrbHo-BoccraHoBarenlurrx peaxqr,rfi.
9. lI:yrenr.re oKI,rcJrr4TeJIbHo-BoccrauoBr,rreJrEHbrx peaKuafr .

Kprareprul u nmana oqemmam.rx la6oparopHbx
- orleHKa <<Barrrelro>) BhrcraBJlrerc, o6y.ratorqrarucx,

BJIa,qeIoT TeOpeTurIecKlIM MaTepI4aJIOM, TOqHO BLrIIoIH_rIoT
pa6orrr, o6ocnosrrsaror pe3yJr6Tar6r a AeJ:raror BlrBoAbI,
3a'I.aHI,jq:.

- orIeHKa <<He 3aqreHo> BbrcraBJrrercx o6yrarorqlru
OCHOBOIIOJIaTaIOUIIMLI 3HaHr.UrMu [o [OCTaBneHHoMy BOrrpOcy
cnoux otrr.r6oK flocJle HaBoArrul Bo[pocoB.

O-qenouu ote cp ed cmea dnn npo eedeu un np otneucymouuo fi
3aqer no AI{crII{[JII4He fipoBoAl{Tcf, no BotlpocaM

Iepevens BonpocoB K 3arrery

Ilpe4uer xrrMutr. Mecro xuuzra B cr.rcreMe ecrecrBeHHBIX Ha
TexHr.rKe, ceJrEoKOM XOS.{ICTSe. 3xololl.rqecrcre npo6lerrarr >

Ocnoaurre [oH.rITrzrI r.r 3aKou6r xavrzu (trloneryn"r, uror"r, ,
cocraBa BeulecrBa, 3aKoH coxpaHenwr MaccEr! gaxon Aso
o6relt ra:a, 3aKoH oKBI4B€ eHToB).
Ocnonnue KJraccbr HeopraHrrrrecrlzx coe4r.rnenrafi (xlaccudtr
HoMeHKJrarypa, cnoco6u [orf{eHl4r, xl4Mur{ecKr,re ceoftcrBa)
Ocnonnue coBpeMeuHbre [peAcraBJIeHId, o arpo""r, uro*u.
aroMubrx qacrl4rl. Crpoenze x4pa. Macconoe .rzcro. lfgoro
gJIEMCHTA.

(pesylrrarou
r Qoprr,re gK3aMeHa,

neobxoruntre
rpaMMbr B paMKax

B

ecrofi clrcterrae

ouu ceo6o4Ho
ra6oparopnoft

OJIHIIIOT TI,IIIOBbIE

He BJra,4ero[IrzM
He 14 cnpaBllf,rotqr,rM

Ponr xran4au s

IIOCTOf,HCTBO

r.t nrorupurrf

I4CTI{KA

Atorr.rHa"f, N{acca



5.

6.

finoftcraeunocrb npr4poA6r gneKrpoua. Aroltrrre op6
gHepferriqecKrre cocrollHrdt gJreKTpoHa. KsaHroerre .rucra.
Ocrosnrre cBeAeHr4r o crpoeHrrr{ arova. 3anolnenze oo6

xaparTep r.rx figN{eHenraft . 3na.reHue nepr{oAr.rqecKoro 3aK
Batrenrnocm gJreMeHToB. Ocnoeuoe a nos6yx4ennoe
BaJreHTHbrx cs_fisefi.

3onnas reoprrtr MeraJrJIoB. Meranarr. .{zelerrpnxrl r4 rroJrvr
Sneprerr,rrca xr{MLIqecKrD( peaKrlLtfi . ?nranrrnfi.tr r r"arno"ofi
3aron fecca.
llonlrue o6 enrponzu r,r gHeprr4r4 fiz66ca. Bropoft saroH
rpr,rrepr.rfi HarrpaBJIeHr,rr xlzrrtuqecroI peaKur4r4.

Cropocm r{ MexaHr,r3M peaxqnft. 3asuczNloctr cKopocrll
Sarropoe.

8.

9.

21.

22.
LJ.
.,4

25.

27.
28.

29.

rrpr4urlnrr nauuenrruefi gHeprr{u, 3arrper llayrur, npaeuna X
Kne.rroscxoro. CeNreftcrsa gneKTpoHoB r,r enerrporurre @o17, flepvogz.recxuft sarou r,r crpyKTypa rtepuoAt4qecKof cucrel
IepraoguvHocrb r{3MeHeHr{r gJreKrpouHbrx ronQurypaqufi
llepuro4uvecrat saKoH u nepfioAr{quocrr csoftcre aroMoB
aToMa, 9Hepfr4r r4oHv3arlrcl4, cpoAcTBO K gneKTpoHy, gJrex
O6que xr4Mr,rqecKr4e csoficrsa coe4r.rHenraft gJreMeHroB r.r

10. Ocuonnrre rzflbr xzrr.ruqecroft cnxsz. Onpe4eJreHrrr. llpuuel
1 L XaparteptrcrvnaKoBareHTHofi 

"""r", r"ip."r, HalpaBneuH
HacbrrrlaeMocrL, noJrrpuocrb, 4trnolrnrrfi MoMeHT, 3.nr4na.
I u6pu pusa4un eJreKrpoHubrx op6uranefi .

KosareHlHar cuxer. .I[ua Mexaur{3Ma eerz. rtoBarreHTHiur cBr3b. llBa Mexaur.r3Ma ee o6pasoeaurir. flo
I 3. KooparaHarluoHHa, Teoprut r4 KoMtrJreKcHbr" ao"arnarr-.

Mexvonery:upubre B3atrMo Aeficryut.

2
J

4

I
I
I
15. Oco6esnocrr4 crpoeHlrf, BeIrIecrB n rasoo6paruoM, xr.IAKoM

cocrorHl,rrx. Xra4rcze KpaoralJrJrll.
16.

17.

18.

19.

20. 3asucuMocrb cKopocrlr peaKrluu or reMneparyprr. Oneprurx
ypaBuenrle Appenrayca. Karanns.
Xulruqecxoe paBHoBeckre. Koucraura xrzMlaqecKoro DaBHo
xr,IM[qecKoro paBHoBecr4fi .

Tanrr pacraopor, cnoco6rr BLlpaxeHr4r ux cocraBa.
Teopux pacrBopeH[r, .qBr{xyqr{e craJrbr rrpoqecca
Teoprrr 3neKTpoJLrrr,Hecroft 4uccoqva4iau. nnccouuauurr
coneft . llounrre ypaBneHrltr peaxqzfi . Ipllueprr.
3nexrponururrecKatr Aficcoqfiallr4r eogrr. Zonnoe [por.r3Be
ao4opo4nrrft rroKa3areJr6. llpousne4erure pacrBopr4Mocrrj.

26. luaponus corefi. Tanu. llpuaecrr.r npaMepbr.
Xecrrocrl no4rr. Ee Bv4hr, olpe.qe rrelare u ycrpaueHr4e.
Orracnrarenrno-BoccralroBr,rreJrrHhre pearrllrt. C"erre"" o
I,I BOCCTAHOBI4TEJII4.

Orzcnntenrgo-BoccranoBr4TeJrlHbre pearrlr{r4. Meto4u
flparrna cocraBreur4.s Ha nplrMepe.

KBAHTOBAHHBIC

eI{ aToMa:

ATOMOB.

HroB u)aAr,ryc

(nC3).
B gJICMEHTOB.

ogravecxzft

arorua. Mero.q

TBepAOM

BOAHt4KT't.

peaKrlr{u.

o.4uH aMr4Kr,I KaK

oT pa3Jrr4 qHbrx

Cvreulenne

, ocHorauufi r,I

e BoAEr,

enz-f,. Oxr.rcrrzrerrz

eHus OBP.



30. fanraanr.r.recxufi ereMeur, [pr4Hrlr{rr ero pa6orrr. O{C.
31. 3nerrponrr3 pacnJnaBoB ri pacrBopoB. Onerrponus c pac

HepacTBopr{MBrM aHoAOM
32. Ctangaprunfi eogopo4urrfi slerrpo4 cpaBuerrr{r. y

(Dapa4ex.

_8.3. Kptrepnu orlenrBaHr{x ypornn ceo
Oqenra pe3ynLTaroB o6yrenax .ro

33. Xr,rN,rlr.recKr{e r4crorqHr.rKr4 ToKa. Arryllynmopbr ptl3uhrx rfi[ s.W

J+.
35.

rrpr.rHrlv [u€urbnoe ycrpoficrBo r{ rrpoqeccbr npr4 pa3p.flAKe r.r
Merannrr I{ crIJIaBrI.
Kopposr,rx MeraJrJroB. Knaccz(pzxaqux. Vparuenrax
Koppo3rrn.

36. 3arqura or Koppo3r4ri MerturJroB rr clJraBoB. llpznecrrz cx KOppo3n14
MeTaJIJIOB B KLICJIOM paCTBOpe [pLI HapyUeHIII4 KaToAHOfO r{
norprrrafi.

Hepncra. 3axonrr

lpoTeKaroqEx IIpu

AHOrO

rolrnerenrluft

c(popMrzpoBaHHOCTn KOMnOHeHTOB 3HaTb,

lllrca-na o EHI{BAHV'I 3AqETA

oIrpeAeJrflm|III|e

AIZCIII4IJIIIHE
yMerb,

$oplre ypoBHt
3AJIBIEHHbIX

IUKEUIE OIICHI'BAHT4fAr4cIIu[Jrr4HapHBIX KoMrlerenqnft npoao4rdrc, rro 2_x 6arorcttoit
nyrerra arr6opotruoro KoHTpoJrr Bo BpeMrI 3arrera.

8.4 MeroAnqecrcrre Marep[aJrbr,
tnanufi, yuenufi, HaBf,,IKoB Il onbrra
Qopnnnponanus rcoprneresqufi

Oqeuxa zuauuit, yuenzf, HaBrIKoB, xapaKTepra3yroq€ul
rcounerenqzfi rro ALI crlt4 nJrvrre <Xa]rr,rq)) [poBoar{Tcq B
lpoMexyroquoft arrecraqlrrz.

Konrponr reryrqeft ycrreBaeMocrri o6yuarorqrxca _ re
[poBOALITCf B XoAe CeMeCTpa C rleJrbro onpeAeJIeHIrUr

orleHuBaHUq
AeflTeJIbHOCTI{, Xa pn3yrcruHx sTarrbr

$opvuponauzx
e texyqefi u

aTTecTauut -

Pesyntrar
3AIIETA

Kpurepuz

<3aqTeHo)) Boupocu pacKphlThl, r.I3Jto)KeHbI JIorErrHo
oruu6or, IroK€BaHO yMeHLIe LTJTJIIOCTp

fioroxeHrrr KoHKpeTHBIMT.I nprzMepElMr4.
npoAeMoHcTptlpoBaJr BJra"qeHr4e ocHoBHbrMr,r
ocnongof Id AoloJrurrrelrnoft Jrr{Teparyphl,
oTBeTr{Jr Ha yToqHrroqne u AotroJrHrzTeJrbHLre
He3HaalI4TeJrEHrre ourrz6rra.

oe3 cyulecTBeHHbrx

TeopeTuqecKI,re
oTBeTe cTyAeHT

MI4HaMLI, 3HaHI.I e

TaKXe rrpaBr.rJrbHo

[onycrarorcx

(He 3aqTeHo> He pacrprrto ocHoBHoe coAepxanne
o6napyxreno He3Haur,re t,rnr{ He[oHI{MaHI{e
eaxnofi 'uacrfi f{e6uoro Mareprz€ua; Ao
olpeAeJleHr{a noutruit, KoropEre He r,rcflpaBJre

HOrO MaTepI4 €Ura:

eir utru Ha[6onee
eHbr ourrz6xra B

IOCJIE HECKOJIbKI{X

ypoBHr ycBoeHr,r_f,



o6yvaloqrauu cr. suanufi.; $oprr,ruporanrax y uux yureuuir u B; CBOeBpeMeHHOfO

ulrrxcr fi nptrHfiTr4f,
'vvv/rvAruvrllr^ lvrey uu,_E nupp€K.r.llpoBKe; coBepIxeHcTBOBaHHIO
opraHr.r3arluu yreouofi pa6orrr u ona3AFL:r1rs. o6yranrqzuc fr rr1llrl.

K xonrponro rer<;rrqefi ycfieBaeMocrl{ muocsrc.[ [poBepr
HaBhrKoB o6yrarorqr,rxct:

r Ha 3aHrTIIfX (Olpoc, pelreHlze 3aAaq, oTqeTbI no

flpetroAaBarens, npono4uvofi B qac6r caMoloAforoBKrl.
3aIOJTXeHHOCT.'IM.

Konrponr 3a Bhr[oJrHeHlreu o6yraroqrr Mrrcf, Kax,Iloro
ocyIqecTBJrfiTbCS [O9Ta[HO tr cJry)KLIT OCHOBaHr,reM AJL'I npeABap
IIo Alrcur4[ntrHe.

Iportexyro.*rtur arrecrallr.rt rro AticIII{rIJrr{He rrpoBo.[I,ITcfi IIenblo
coorBercrBr4r ypoBrrr reoperrrqecKr,rx sHanuft, npaKTr4qecKr{x euuit u

3aver npono4r{Tcr rrocJre 3aBeprrleHru r43freHr,rs Ar4crlr{[Jrr{]yre6noft flpofprtIraMhr. @opva [poBeAeHrrrr 3aqera orrDe

Ar{crlr4rrJrr.rHe,rpe6onannnv <Df OC no HarrpaBJreHr{ro noAroroBKr{ Qopve savera.

(nracrrrennrrfi - no 6unetau). Oqema rro pe3yJrbraru, ,*rura - ((3aqTeHo)). I4 (He
3aqTeHO).

Bce ru4rr reKyrqero KouTpoJr.fi ocyulecrBr.srorc, Ha
BpeMir BElnoJlnerlvrfl r4HA:,vrBLrAyEIJrEHbrx saaauufr..

Kaxgax Qopua ronrpoJrr rro Ar4crla[rr.rHe BKJrroqaer B TeopeTuqecKr4e
Bortpoobl, IIo3BoJUIIOqlre OTIeHLITI ypOBeHb OcsOeHLIq O6 IIIr{Mact sl:.ar':'zft u

2. MnorocryneHqa.Tocrb: orIeHKa (rax upeno4aBareJreM,
rpynnrr) 14 caMoorleuKa o6yrarorqerocx, o6cyxgear.re pe3ynLl

fipaKTr,rqecKr.re ga4aur4ll. BrurBrltrcqr,te creleub csopunpo
HABbIKOB,

llpoqe4ypa orleuLrBaHr.rr roruueren4reft , o6yrarorqraxcx our Ha cneAyroqr{x
cTaHAaprax:

1. fleplr o4r,rvnocrb rrpoBe.qeHlur orleHKrz (na raxqolr
u oorraro lr,rMr4 ct

B IZ KOMNIIEKCA MED
IIo ycTpaHeHLrIO HeAOCTaTKOB.

3. E4zncrro ucuolrsyeuofi TexHoJrorlrr4 .4r.s Bcex
ycnonufi conocraBfiMocrr.r pe3ynbraroB orleHrlBaHr,rrr.

4. Co6nroAenrae fl ocJleAoBareJlrllocrr.r rrpoBeAeur4f oTIeHKLI : cMoTpeHo, qTQ
pa3Br'trne rounerenqr-rft lrAer rro Bo3pacraHr{rc r.rx yponnefi cn oc"tr, a orleHoqHbre
cpeAcTBa Ha KaxAoM 9Ta[e yqr,ITbrBaroT 3TO Bo3pao.faHr4e.

Kpamax xapaKTepr4crr,rKa nporleAyp", p"*r.uq""
npouexyrovnoft arrecrarlrrfi no Ar4crlr{rrnrrue Alri- oqe
o 6yrarorqnxc.n npeAcraBJreua s ta6rvrle:

Kparxaa xapaKTepncrr{Ka [porleA]pbr orleHr{Baurur K

4uru o6yvenux;
oft nor"rorqu.

suantft, ynreuufi rz

pa6orau);
. [o p€ynrTaraM tnpoBepKlr KarlecrBa KoHcrreKToB nerllzf I4HbIX MaTepI4EIIIOB:. no pe3yJrrTaraM orqera o6yraroquxcx n xo4e KOHCynETaTIUIl

IIo I4Merotqr{Mct

pa6or rraoxer
of arrecraqzz

BbI'BJIEHI,I'
HABEIKOB IIO

s o6ter4e pa6oveft
eruercr raQe4poft

3AH'ITI,I'IX, BO

ocru ytreuufi rz

C', BbINOJIHEHAE

KOHTpOJTT lr
rovuereuqui

Halarr,renosatiEe

or{eHoqHofo
KpaT ra-r xaparreprrcrr,rKa lpoqeAypbt orl

erenqrzfi



cpeacTBa

MecTa nr{6o y AocKr{.

Ilponogarcx s saAan"bfr cpoK, coflracHo rp
freonoro npoqecca. [Ipu BrrcraBJrenr.M :
yrtr,rrbrBaercr ypoBeHb npzo6pereuurx xouner
oo)^rarcuerocr. Kounonenr GHarbD orleHr.rl
TeopeTr,IqecKr,rME BollpocuMr, IIo coAep)r
Ar4CrIUIrJrr,rHbr, KOMrrOHerrThr (),r{eTbD rr (BJIa,4€

IparuriKoopterrTupoBaluhrMu :aganu.nnu. Ayp
HOe BpeMr, oTBe.{eHHoe cTyAeHTy, Ha fio.qfoTo
90 rr,rr.rn.

cpeacTBa B ooHne2 Onpoc uo
na6oparopnrnr
pa6omv

Boero .

urnofi
mnrrft
aTb c

Bonpocu no
relrau/pas4elalr
AIdCIIIMJII,IHbI B

paMKax

I'I3) {aeMofi
TEM6I HA

,na6oparopsou
3AIUITI,III

3 3a.rer
0ury
aqeTa
ruqr,rft

aeTcfr

AHIIIO

tL))

rrTop-
r(y -

Kounnexr
BOIpOCOB K
3arrsry



Pa6oqas nporpaMMa cocraBJreHa Ha_ocrroBaHn[ Oeaepan'roFo rocyAapcrBerrHoro
craHAapra Bbrcr[ero o6pasonanu.a (O|OC BO).

Pa6oqFo rporpaMMy pa3pa6ora.n :

npoQeccop raSe4pu <Cagono4creo, 6otauzra
goxr.6zon.Hayx Earaesa H.lI.

14 er{3rroJrorr4 t pac-reuuia>>,

//
nodnucu

Paccvrorpena v o4o6pena Ha 3aceAau'rr{ ra(pe4prr <Ca4oqo4crno, 6oraxzra

r., nporoKon Ne _P

3aee4yroqnft rca$e4poi
K. c.-x.H., Aorlenr E.X. Heqaes

CO|JIACOBAHO:

Ilpe4ce4arenr MeroAlrqecKofi rcouraccrz Ta
K.r.H., AorIeHT A.lI. Errqeulrn

Pyroro4r.r:renr OIIOII BO
K. r.H., AorIeHT O.C. Boloarrco

Ha.ramHrzx YMY
K.r.n., 4oqen:r C.B. Kpauron


