MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCUMCKOM ®EIEPALINN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUs
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PABOYAS ITPOTPAMMA JUCTUTIJIMHBI
KpemHuuiioprannueckue coeIMHEHUS
Hamnpasnenue noarorosku 04.04.01 Xumus
Marucrepckas nporpamMmma
«Xumnueckas unxenepus (coemectao ¢ CUBYP)»
®opma MOArOTOBKU OYHAS

Kkypc 1 cemectp 2

Jekuuu 4 gac.

npakTuieckue 3ansatus 0 yac.

naboparopusie padotsr 30 gac.

B TOM 4YHCJie ¢ ucnojb3oBanuem MAO nek.4 /mp.  /mab.  dac.
BCET0 4acOB ayJAUTOPHON Harpy3ku 34 wuac.

B TOM 4ucie ¢ ucrnoiab3opanueM MAO 4 gac.

camocrosTenbHas padora 29 yac.

KOHTPOJIb 45 yac.

DKk3aMeH 2 ceMecTp

PaGouas mporpaMma cocTaBiieHa B COOTBETCTBHM ¢ TpeOoBaHMsAMH DenepanbHOro rocyAapCTBEHHOTO
00pa3oBaTenbHOr0 CTaHAapTa 1Mo HarmpaBieHUio moAroToBKH 04.04.01 «XuMus» yTBEpKIEHHOTO TIPUKAa30M
MunncrepctBa oOpa3oBanus 1 Hayku PO ot 13.07.2017 Ne 655.

PaGowas  mporpamma  oOcyxngeHa Ha  3acemaHud  Kadeapsl  oOmIeH, HEOPraHWYECKOW U
aneMmeHnTooprannueckoi xumun IIEH nporokon Ne 5 ot «05» ssuBapst 2021 r.
3aBenytomias kadeapoi

ob1melt, Heopraumdeckou u AnmeMenToopranmdeckoi xumun IEH x.x.H., nonent Kamyctuna A.A.

CocraBurens: K.X.H., JoueHT Kpacunkas C.I

BiaguBoctok
2021



O6opoTHas CTOPOHA TUTYJAbHOTO JucTa PITY |

I. PaGouas mporpaMma nmepecMOTpeHa Ha 3acefaHUH Kadeapnbl:
IIpoTokom OT « » 20 1. Ne
3aBenytommii kKadeapoit

(moxmuce) (1.0. damunms)

II. PaGouasi nporpaMMa nepecMoTpeHa Ha 3aceaHnu Kadeapbl:
IIpoTokom ot « » 20 r. Ne
3aBenytrommii kKadeapoit

(Tmoxrmcek) (N.0. dammms)



. Ilean m 3axa4M 0CBOCHUSI AUCUMILIMHBI:
Heas:
[Ipunobperenne 3HaHMII 00 OCHOBHBIX CBOMCTBAaX M METOJAX CHUHTE3a

KPEMHUHNOPTaHUYECKUX COCIMHEHUM. [ToaroroBka K BBIIIOJIHEHUIO
npohecCHOHANBHBIX (YHKIUI B HAYYHOH €SI TEITbHOCTH.

3apaum:

1. ®opmupoBaHUE NPAKTUUECKUX U TEOPETUUECKUX CUCTEMATHUECKUX 3HAHUH B
00JacT CHHTE3a KPEMHUHOPraHMYECKUX COEIMHEHUN U UCCIIEJOBaHMS UX CBONCTB
COBPEMEHHBIMU (PU3UKO-XUMHUUYECKMMH METOJIaMU.

2. @opmHpOBaHHE 3HAaHMM O COBPEMEHHOM  COCTOSSHUUM  XUMHUU
KPEMHUMOPraHWUYECKUX  COCAMHEHWH, TEHJICHUMSIX Pa3BUTHS  HaIpaBJICHHUS,
BO3MOYKHOCTH TPUMEHEHUSI M MCIHOJb30BaHUS MOJYYAaEMBIX COCOUHEHUH U
MaTepHaJIOB HAa X OCHOBE.

3. ®opmMHpoBaHUE 3HAHWN, YMEHUN M HAaBBIKOB IO CHUHTE3y U HCCIIECJOBAHUIO
KPEMHUUOPraHUYECKUX COCAMHEHUM, OCYIIECTBICHUIO SKCIIEPUMEHTA 10 OYHCTKE U
aHAIM3y IIOJIYYEHHBIX COCAUHEHUM, CaMOCTOSITEJIBHOMY aHaJU3y IOJYYEHHBIX
pPE3yJIbTATOB.

4. ®opMHpPOBAHHE HABBIKOB OOpPAOOTKH MOJTYYEHHBIX JAHHBIX C MOMOIIBIO
BCIIOMOT'aTEJIbHBIX KOMITBIOTEPHBIX MpOrpamMM (peaakToOpbl XUMHUYECKHX (OpMyI,
JaHHBIX XpOMaTorpaduu, CIEKTPOCKOIIUY U T.1).

JUis yCHemHOro H3y4deHus AUCLMILIMHBL y OOydarolmuxcs JOJIKHBI OBbITh
c(OpMUPOBAHBI CIEAYIOLIUE NPEABAPUTEIbHbIE KOMIIETCHIINU:

— 3HaHME OCHOBHBIX PAa3/EJIOB HEOPTraHWYECKOH, OpPraHnyeckol U (U3HYECKOU
XAMUH.

— 3HaHMSA M YMEHHS [0 XMMHH BBICOKOMOJEKYJSIPHBIX M KOOPIMHALMOHHBIX
COEUHEHUH, (PU3UKO-XUMUUYECKUM METO/1aM HCCIIeI0BaHUS BEILIECTB.

— VYmenue paboTaTh € XUMHUYECKMMH TMporpaMMaMud 10 00paboOTKe TaHHBIX
(U3UKO-XMMHUYECKOTO HCCIIEOBAHUS BELIECTBA.

— HaBbIKA U yMEHHUE pabOThl C XUMUYECKON JTUTEPATYPOMd, IJEKTPOHHBIMU Oazamu
JAHHBIX.

B pe3ynbrare uzydyeHus: JaHHOW AUCIUIUIMHBL y 00y4aromuxcst popMupyroTcs
CJIEAYIOIINE KOMIIETEHIINN

Koa 1 HaumeHoBaHue
npogeccHoHATLHOIM Ko u HaumeHoBaHue
Tun 3aaavd KOMIIETCHIIU U (pegyﬂ},TaT HHINKATOPA TOCTH/KCHUSA

OCBOCHHS) KOMIIEeTeHIIUHU




HayuHo-uccnenoBarenbckuil

ITK-1 Criocoben
MJIAHUPOBATh padOTy U
BBIOMPATH a/IeKBaTHBIC
METO/Ibl PEIIeHUs HayYHO-
UCCIIeIOBATENBCKUX 33/1a4 B
BBIOpaHHOM 00J1acTH
XUMHH, XUMHYECKOM
TEXHOJIOTHH UITU CMEKHBIX
C XUMHEHN HayKax

I1K-1.1 CocrasisteT o01unit
IUIaH MCCIIENOBAHUA U
NeTalIbHBIE IIAHBI OTAEIBHBIX
cTagui

I1K-1.2 Beibupaer
AKCIIEPUMEHTATBHBIC U
PacYETHO-TEOPETUUYECCKHE
METO/IbI PEIICHUS
MOCTABJICHHOW 3a71a9l HCXOJISI
U3 UMEIOIIUXCS
MaTepHAIbHBIX U BPEMEHHBIX
pecypcoB

HayuHo-uccnenoBarenbckuil

IIK-3 CnocoGeH Ha OCHOBE
KPUTUYECKOI0 aHaIN3a
pesyinbratoB HUP u
HUNOKP ouenusars
IIEPCIIEKTUBBI X
MIPaKTUYECKOIO
IIPUMEHEHHUS U
MIPOJOJIKEHHSI paboT B
BBIOpaHHOM 001acTH
XUMHH, XUMUYECKON
TEXHOJIOTMH UIIU CMEKHBIX
C XMMHUEH HayKax

[1K-3.1 CucremaTusupyer
nH(OpMaIKIO, MOJTYUYEHHYIO B
xonxe HUP u HUOKP,
aHAIM3UPYET €€ U
COTIOCTABJISIET C
JTUTEPaTYPHBIMU JaHHBIMU

I1K-3.2 Onpenensier
BO3MO>KHBIE HAIIPABJICHUS
pa3BuTHs paboT 1
MEePCIEKTUBBI TPAKTUUECKOTO
MPUMEHEHHUS MTOJTyYEHHBIX
pe3yIbTaTOB

TexHomornueckuii

IIK-7 Cnocobden
OTIpEeeISATh CIIOCOOBI,
METO/IbI U CPEACTBA
PELIEHHS TEXHOJIOTUYECKUX
3a7a4 B pamMKax
npukinaaaeix HUAP u
HUOKP

IIK-7.1 I'oTOBHUT neTaIBLHEIE
IUIAHBI OTAEIBHBIX CTaIUH
npukinagaeix HUP u HUOKP

I1K-7.2 T'oToBHUT
JIOKYMEHTAITHIO TI0
MOJATOTOBKE, TPOBECHUIO U
pe3yJibTaTaM MPUKIIATHBIX
HHP u HUOKP

[TK-7.3 Ilpemraraet
TEXHUYECKUE CPEACTBA U
METO/bI UCTIBITAaHUH (U3
HaboOpa UMEIOIIUXCS ) IS
pelleHus MOCTaBIEeHHBIX 3a7a4
B paMkax npukiaaasix HUP u
HUOKP

[1K-7.4 TIpoBOOUT NCTIBITAHUS
WHHOBAIIMOHHOHN MPOIYKIIUH

KO}_I 1 HAMMCHOBAHUC MHAUKATOpA JOCTUKCHUS

HaumenoBanue moxasareinst OLICHUBaHUA

KOMMETEHIIUU (pe3ympTaTa 00yUEHUs 10 AMCITUTLIHHE)
. 3HATh NPaBWIA IJIAHUPOBAHUSA UCCIIECI0OBAHMUS
IIK-1.1 CocraBager o0mmuii  UIa” p P a
YMeTh TUIaHMpPOBATh  HMCCIEAOBAaHWE W BBIICIATH
UCCIIEIOBAHUA W JICTAJIbHBIE  IUIAHBI

OTIENBHBIX CTAAUNA

OTACIBHBIC CTaAUH UCCIICAOBAHUA
Bnagets HaBBIKaMu IJIAHUPOBAHUA HCCJICHOBAHUSA U




KO)_I 1 HAMMCHOBAHUC MHAUKATOpPA JOCTUKCHUS

KOMIICTCHIIUH

HaumeHoBaHue mokaszarens OlcHUBAHHS
(pe3ynpTaTa 00yUEHUS 0 AUCITUTLINHE)

JCTAJIbHOI'O IIJIaHbI OTACJIBHBIX CTaI[I/Iﬁ

[1K-1.2 BeiOupaet 3kcriepuMeHTaIbHbIE U
pacyeTHO-TEOPETUYECKHE METO/IBI
pelIeHHsI TTOCTABICHHOW 3a7auydl HCXOMS
U3  UMEIONMUXCS  MaTepuajbHBIX |
BPEMEHHBIX PECYPCOB

3HaTh SKCIEPUMEHTAIbHBIE U PACUYETHO-TEOPETHUUECKUE
METO/BI, HEO0OXOIUMBIE JUTSL BBIITOJTHEHUS
3KCIepuMeHTanbHOM yactu BKP

YMeTh BBIOMpaTh OSKCIEPUMEHTAIbHBIE U PacyeTHO-
TCOPCTUUCCKHUEC MCTOJbI PCHICHUA MOCTaBJICHHOMN 3aJa4u
HCXONsl U3 HMEKIIMXCA MATepUaJbHbIX U BPEMEHHBIX
pecypcoB

Brnagerr HaBblkaMu BBIOOpa OKCHEPUMEHTANbHBIX H
Pac4eTHO-TEOPETUIECKUX METOJIOB peLIeHus
[OCTaBJICHHOM  3aJayd  HCXOAs U3  UMEIOLIUXCSH
MaTepHUalIbHBIX U BPEMEHHEIX PECYPCOB

[1K-3.1 CucremarusupyeT HHHOPMAIHIO,
nosrydyeHHyto B xoge HUP nu HUOKP,
aHAIIM3UPYET €€ U COMOCTABIISIET C
JUTEPaTypHBIMU JTaHHBIMU

3HaTh METOJIOJIOTHIO CUCTEMATU3aLMU U aHAIN3a
nHpopmanuu, norydeHHoi B xone HUP u HUOKP
VYMeTb conocTaBisaTh HHPOPMALIHIO, TOTYUYEHHYIO B XOI€
HWP u HUOKP c nurepaTypHbIMU JaHHBIMU

Biagets HaBbIKaMy CUCTEMATHU3ALMK U AaHAJIA3A
nHpopmanuu, norydeHHor B xone HUP u HUOKP u
COIIOCTABJICHHUS C JINTEPATYPHBIMU JAHHBIMU

[1K-3.2 OnpenensieT BO3MOKHBIC
HAalpaBJICHUs pa3BUTHS paboT U
MEPCIEKTHUBBI IPAKTUIECKOTO
NPUMEHEHHS IOTY4YEHHBIX Pe3yIbTaTOB

3HaTh METOJIOJIOTHIO OIPEICICHIS BO3MOYKHBIX
HaIpaBJICHUN Pa3BUTHUSI HAYYHO-UCCIICAOBATEILCKOM
paboThl

YMeTb onpeaessaTh BO3MOKHBIC HAITPABJICHUS Pa3BUTHS
paboT M MEePCIEKTUBEI MPAKTUICCKOTO MPUMEHEHUS
MOJTyYCHHBIX PE3yJIbTaTOB

Bragets HaBBIKAMU MTPAKTHIECKOTO TPHMECHECHHUS
MOJIYYEHHBIX PEe3yJIbTaTOB

TIK-7.1 I'oTOBHUT IeTaIBHEIE IIAHEI
OTAENbHBIX cTaauil npukiagabix HUP u
HUOKP

3HaTh METOL0JIOTHUIO HOATOTOBKH IUIAHOB OTAEJIHLHBIX
craauii npuknaaasix HUP 1 HUOKP

YMeTh MPOBOAUTH MOJATOTOBKY JI€TATbHBIX MIJIAHOB
otnenbHbIX craauid npukiaagaeix HUP u HUOKP
BirageTs HaBBIKAMH MOATOTOBKH JIETAIBLHEIX IJIaHOB
otnenbHbIX craauid npukiaagaeix HUP u HUOKP

[1K-7.2 T'OTOBUT TOKYMEHTAIIHIO TIO
MOJITOTOBKE, IPOBEICHUIO U pe3yJIbTaTaM
npukiaaaeix HUP u HUOKP

3HaTh OCHOBBI O(POPMIIEHUS JOKYMEHTAIUH 110
IIOATOTOBKE, IPOBEACHUIO U PE3YJIbTATAM IPUKIIAIHBIX
HUWP u HUOKP

YMeTb rOTOBUTH JOKYMEHTALUIO 10 IIOArOTOBKE,
MIPOBEACHUIO U pe3ysbTaraM npukiaaabix HUP u
HUOKP

Biramers HaBbIKaMHM OATOTOBKYU JOKYMEHTALIMH 110
MIPOBEACHUIO U pe3ysbTaraM npukiaausix HAP u
HHMOKP

[1K-7.3 [Ipemnaraer TeXHUUECKUE
CPEICTBAa U METO/IbI UCTIBITAHUM (13
Habopa UMEIOIINXCS) IS peIIeHUs
MOCTABJIEHHBIX 3a/1a4 B PaMKax
npukiagaeix HUP u HUOKP

3HaTh TEXHUYECKHUE CPEJCTBA U METO/IbI UCIIBITAHUHN JJIs
peuieHus 3a1a4 B pamkax npukiaaaasix HUP u HUOKP
YMeTh NPUMEHATh TEXHUYECKHUE CPEACTBA U METOJIBI
WCIBITAaHUMN AJIs PELIEHUS 3a7a4 B paMKaX IMPHUKIIAaIHBIX
HUP u HUOKP

Bnagets HaBbIKaMy pellIeHUs IOCTABIEHHBIX 33134 B
pamkax npukiaaasix HUP u HUOKP ucnons3ys
TEXHUYECKHE CPEJICTBA M METOJIbI HCTIBITAHUM (M3 HabOpa




Kon n naumeHoBaHuEe MHAMKATOPA JOCTUKEHUS HaunmMeHnoBaHue nmokasarens olleHUBaHUS
KOMIIETCHIINU (pe3ynbrata 00y4YEeHUs 10 AUCIUTUTHHE)

MMEOIINXCS)

3HaTh METO/bI U CIIOCOOBI IPOBEICHUS HUCIIBITAHUS
MHHOBALMOHHOM MTPOyKIIUU

[1K-7.4 ITpoBOAUT UCHIBITAHUS YMeTb NPOBOAUTH UCTIBITAHNUS HHHOBALIMOHHON
MHHOBALIMOHHOM MTPOyKIIUU IPOLYKIUU

Bnagets HaBbIKaMy TPOBENEHUS UCTIBITAHUS
MHHOBALMOHHOM NTPOyKIUU

I[J'I)I (l)OpMI/IpOBaHI/Iﬂ BBIIICYKAa3aHHBIX KOMHeTCHHI/Iﬁ B paMKax IUCHUILIINHBI
((KpCMHHﬁOpFaHHHGCKHG COCIMHCHUA» IMPUMCHAIOTCA CICAYOIune MCTO/bI
aKTUBHOTO/ HHTCPAKTHUBHOT'O 06y‘IGHI/ISI: HpO6JI€MHaH JICKIOMA,  JICKIHA -
BHU3YyaJIU3al:.

1. TpymoémkocTb IMCHMIUIMHBI M BUAOB Y4eOHbIX 3aHATHH 110 TUCHUIJIMHE

OO6mrast TPyAOEMKOCTh TUCITUIUIMHBI COCTaBiseT 3 3auéTHble enuaunbl 108
aKaJCMHYCCKHX Yaca).

(1 3aueTHas enUHUIIA COOTBETCTBYET 36 aKaJeMUUYECKHUM Yacam)

Bumamu yuyeOHBIX 3aHATHM M pabOThl O0O0y4Yaromlerocs MO JUCUUILIINHE
SABJISIIOTCSL:

O6o3HaueHue Buppl yueOHBIX 3aHATHN ¥ pabOTHI 00y4aomerocs
Jlex Jlexuyu
JIp JlabopaTopHblie paboThI
CP CamocrosTenbHas paboTa 00y4aroLerocs B Mepruoi TEOPETUYECKOro 00y4eHus
KoHTpoth CamocTosTenbHast paboTa 00yyarouerocs u KOHTaKTHas paboTa oOyuaronierocs
C MPenoAaBaTesIeM B EPUOJ] MPOMEKYTOYHON aTTeCTalluu

CTpyKTypa TUCITUATIITUHBI.
dopma 00ydeHus1 — OUHasl.

KommuecTBo 4acoB 1o Bujgam
yUeOHBIX 3aHATHIA U pabOTHI

o
& oOyuyaromerocs Dopmsbl
HanmenoBanue paszaena 3 .
QO
Ne S MIPOMEKYTOUHOU
TV CLUTIIUHBI 5
O aTTecTanuu

JIab

v
=S

Jlex
CP
Kontposnb

PA3JIEJI 1. Beenenue B

1| 9P 2 1| 2 | - | -]6] -
«KpemHuniioprannueckue

coeauHeHus» (2 vac.)

PA3JIEJI 2. Cunte3 n
2 CBOMCTBA 2 3 28 i ) 23 i

KPEMHHMOPraHU4EeCKUX
COCIMHEHUI




| HUToro: | | 4 [ 30 | -] -[29] 45 | 9K3aMeH |

I1l. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOHN YACTH
KYPCA
Jleknnonnsble 3ausitus (4 yac.)

PA3JEJI 1. Beenenne B kypc «Kpemuuiioprannyeckue coegunenus» (1 yac.)

HpenMeT H 3a/1a91 Kypca <<erMHm‘710praanec1me cCoeaANHCHUN»

C ucnonvzosanuem memooa UHMEPAKMUBHO20 O00YYeHUs NpoOleMHas
nexyus (2 uac.)

Beenenue. [Ipeamer n 3agaun kypca «KpeMHUHOPraHWMYECKHE COECIUHEHUS.
Hctopust pa3sBUTHS NMPEACTABICHUN O XMMUU KPEMHHUUOPTaHUYECKUX COECIMHEHUU.
Kpemnuii. Homenknarypa KOC. PacnpocTpaHeHHOCT M HaXOXKIECHHUE B NPUPOJIE.
Brienenne, NpoOMBIIUIEHHOE POU3BOACTBO U TEXHOJIOTHYECKOE IPUMEHEHNE.

Texnuka Oe3zonmacHOCTH B J1A0OPATOPUM CHUHTE3a KPEMHUHOPTraHUYECKUX
COCJIMHEHUM, TEXHUKA J1ab0paTOPHBIX PaboT.

PA3JEJI 2. Cunre3 u cBOWCTBAa KpeMHUHOPTaHNYeCKHX coeTHHeH i (3 yac.)

C ucnonv3oeanuem memooa UHMEPAKMUBHO20 OO0YUEHUA TeKYyusi —
suzyanuzayusi (3 uac.)

HOJIy‘-IeHI/Ie M Bbl1€JICHHE TNAPUI0B, TAJJOT€HUA0B, THIPOrajJOr¢cHu/10B KPEMHHS .

Cumanbl u  opraHocuinanbl. [IpsAMON  CHHTE3  OpPraHOXJIOPCHJIAHOB.
['unpocununupoBanue oyepUHOB. XHUMHUYECKHE CBOWCTBA OPraHOXJIOPCUIIAHOB.
Coenunenusi. Cununmabl. ['wapunbl kpeMHus (cviiadbl). [aloreHuabl KpeMHHUS U
POJICTBEHHBIE KOMILICKCHI.

CuHTe3 oOpraHmirajoreHcwianoB ¢opmyabl RpSiXsn ¢ ucnosib3oBaHueM
MeTALJIOPraHNYeCKUX COoeIMHEeHUI:

Cunres KPEMHHUMOPTaHUYECKUX COeINHEHNH B3aMOJIENCTBUEM
MarHMHOPraHWYECKUX  COCAUHEHWM ¢  rajoreHuaamMu  kpemHus.  CuHTe3
KPEMHUUOPTAaHUYECKUX COCIUHEHUH  B3aMMOJICMCTBUEM  MarHUMOPTaHUYECKUX
COCIMHEHUN C AJIKOKCHU- U rajionajikokcucuiianaMu. CUHTE3 KpeMHUUOPTraHUYECKUX
COCJIMHECHUN B3aUMOJICVCTBUEM JINTUAOPTAHUNYECKUX COCAMHECHUN C TaJOTE€HUIaMH 1
TUIPUIAMU KPEMHUSI. Cunres KPEMHHUUOPTaHUYECKUX COCIUHCHUH
B3aUMOJICICTBUEM HATPUUOPTaHUYECKUX COCIMHEHUM C TAJIOTCHUIAMU KPEMHHS.
CuHTE3 KPEMHUMOPTraHMYECKUX COCTUMHEHUN B3aUMOJICHCTBUEM IMHKOOPTaHUYECKUX
COCIMHEHUN ¢ TaJOreHUJIaMHd KpEeMHUS M UuX Ipou3BoAHbIMU. CHHTE3
KPEMHUUOPTaHUYECKUX  COCIMHEHUN  B3aMMOJICMCTBUEM  [IMHKOOPTaHHUYECKUX
COCIMHEHUH ¢ TeTPaaIKOKCUCHUIaHAMHM M aJIKUJI(apHIT)aJKOKCHUCHIaHAMM.



CuHTE3 rIIPOKCONPON3BOIHBIX OPTraHWICHIAHOB popmyiibl RnSi(OH)sn

IMuaponus ankun(apwn)ragonacuinaHoB. ['uaponn3 ankumi(apuin)adKoKCHUCHIIA-
HOB. [muponu3 ankwi(apwi)areToKCHCHIaHOB. [ Maponu3  ankui(apuil)aMHHO-
CUJIaHOB. [MApOJIN3 MPOAYKTOB PEAKIIUM MAarHMMOPraHUYECKOTro CUHTE3a. Peakuun
pacuieIuieHus]  TeTpa3aMElIEHHBIX CUJIaHOB. [ WIponn3  ayKkui(apui)CUIIaHOB,
coaeprKamux cesazu Si-H.

KpemHuiiopranuyeckue mnoJiuMepbl: KJIaccu@ukanusi, CrnocoObl IOJIy4YeHMS,
XUMHUYecKue U pusnyeckue coucra. [l pumenenue:

KpeMHHlOpraHnueckre COeIMHEHUs U MOJIUMEPBI HA UX OCHOBE (CUIIMKOHBI).
[Tonmnopranocunokcanbl. CUIMKOHOBBIE KHIKOCTH (IIOJIMMEPHBIE METHIICUIIOKCAHBI,
MeTUIAN(pEHMICIOKCaHbl). CHUIMKOHOBBIE Kay4yKH (JIMHEWHbBIE TOJUIUMETHII-
cunokcanbl). CriocoObl MOTyYeHUs] TOTHOPTaHOCHIOKCAHOB. [lomopranocuia3aHsl.
Crioco0b!I OJTy4eHUs: OJMOPTaHOCUIIA3aHOB.

dusznyeckue CBONCTBA KPEMHMMOPTraHUYECKUX IIOJIMMEPOB. XHUMHUYECKUE
CBOMCTBA KPEMHUNOPIraHUYECKUX IOIUMEPOB. [IpruMeHeHne KpeMHUMOPTraHUYECKUX
NoJIMMEpOB. MeTonbpl  MOAM(PUKALMK  MOBEPXHOCTH  KPEMHUHUOPraHWUYECKUMHU
coenuHeHusAMH. lccnenoBaHne cocraBa W CTPYKTYPbl KPEMHMHMOPTaHUYECKUX
COEJIMHEHU C MPUMEHEHUEM (PU3UKO-XUMUYECKUX METOJIOB aHAIM3A.

IV. CTPYKTYPA U COJEPKAHUE IPAKTUYECKOH YACTH
KYPCA

JlabopaTtopHubie padoTts (30 uac.)

JlabopaTopHas padora Nel. Texnuka Oe3onmacHocTu. O0uue npueMbl pa-
00THI M0 KPEeMHHUHOPraHUYEeCKOMY CHHTe3y. TexHMka J1a0opaTOpHbIX PadoT.
Benenue sjaboparopHoro :kypHaJa (2 yac.)

O3HaKOMUTH CTYJIEHTOB C MpaBUJIaMHU COOJIOACHHSI TEXHUKH O€30MacHOCTU B
nabopaTopuu CHUHTE3a KPEMHHUUOPTaHUYECKUX COCMHECHUN, TEXHUKOU
1ab0paTOpHBIX padboT, MpaBUIAMH BEACHUS J1a0OPATOPHOTO Ky pHAJIa

JlaGopaTtopubie padorsl NeNe 2 - 6 CuHTe3 KpeMHHHOPraHMYeCKHX
coequnenuii (18 gac.)

[To3HAaKOMHUTH CTYJEHTOB CO CHOCOOAMM TOJYyY€HUsI, BBIACICHUS U OUYUCTKHU
KPEMHUUOPTAaHUYECKUX COCTUHEHUM.

MeTtoa: npoekToB. PabGoTa B rpymre.

JlabopaTtopubie padorbl Ne 7 — 8. HMccienoBanue cocTaBa M CTPYKTYPbI
KPEMHHUHOPraHUYECKUX COeJIUHEHHMH ¢ NpUMeHeHHueM (PU3NMKO-XUMHUYECKUX
MeTo10B aHau3a (6 gac.)



I103HaKOMUTB CTYJEHTOB C METOJUKAMMU OIIPEACIICHUS COACPKAHUS SJIEMEHTOB
B KPEMHHMMOPraHMYECKUX COEAMHEHUSAX: TPAaBUMETPUUYECKUN, (POTOMETPUUYECKHM.
HccnenoBarh CTPYKTYpY KPEMHHMOPraHUYECKUX COEAMHEHUNW C INPUMEHEHHEM CO-
BPEMEHHBIX CIIEKTPAIbHBIX METOJIOB.

Jlaboparopuasi padora Ne 9. Mertoapl Moau(pUKANMH TOBEPXHOCTH
KPEeMHHIIOPraHHYeCKNMH coeuHeHusiMu (4 Jac.)

ITo3HaKOMUTH CTYOCHTOB C MCTOdaMH MOIII/I(i)I/IKaHI/II/I ITOBCPXHOCTHU
KpCMHHﬁOpI‘&HH‘IGCKHMH COCIUMHCHUAMU

V. CTPYKTYPA, COAEPXKXAHUE, YUYUEBHO-METOAWYECKOE

OBECIIEYEHUE CAMOCTOSITEJBHOM PABOTBI OBYUAIOIIUXCSH

Y4ebHo-MeToAnuecKoe 00eCIeueHre CaMOCTOSTEIHHOM Pab0Thl 00yUYarOIIHMXCs
no nucuuruinae « KpeMHuiopraHudeckue COeIMHEHMS BKITIOYAeT B ceOs:

iaH-rpaduK BBIMOJHEHUS CAMOCTOSITENIbHON PabOThl MO JIUCLUILIMHE, B TOM
Yy CJie IPUMEPHBIE HOPMbBI BDEMEHH Ha BBINIOJIHEHUE 10 KAXIOMY 3aJaHUIO;

XapaKkTepUCTUKY 3aJlaHUil JJI1 CaMOCTOATENIbHOW paboThl 0O0YyYarOIIUXCS |
METOIMYECKUE PEKOMEHIAIINU T10 UX BBIIIOJHEHUIO;

TpeOOBaHMS K MPEACTABICHUIO U OPOPMIIEHUIO PE3YJIbTATOB CAMOCTOATEIbHON
paboThI;

KPUTEPHUH OLICHKHU BBITIOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

Ilnan-rpaduK BbINOJHEHHUS CAMOCTOATEIbHOI PA0OTHI 0 TUCHUILIUHE

. ITpumepHbIe
Ne JaTra/cpoxn Bua camocrositeibHOM P P
HOpMBbI BpeMeHHn Ha | DopMa KOHTPOJIS
/0 | BLINOJHEHHS padoTbI
BBLINOJIHEHUE
IIposepka
TOTOBHOCTH K
IToaroroBka k
nabopaTopHOMY

1. 1 Henens BBITIOJIHEHU O 6 yac.

. 3aHSATHIO Ty TEM
nabopaTopHoii paboTsr Nel Y

IIPOBEPKH OTUETA
(TIP -6)

Pabora Hax mpoekTom 1o
TemaMm paznena No2.

Onenka gokiana
JlaGopatopHbIM paboTam 2 H a a

2. 2-6 Henenu 16 yac. (YO-3)
— 6. I[ToaroroBka oT4yeTa 1O (ITP-9)
MPOEKTY - HTOTOBOTO
JIOKJIA/IA.
IIposepka
[ToaroroBka K TOTOBHOCTH K
3 7 Henens BBITIOJHEHAIO 4 e, nabopaTopHOMY
nabopaTopHoi paboThr No 3aHATHUIO MTyTEM
7-8 IIPOBEPKHU OTUETA
(TIP -6)

4. 8 Henens [TonroroBka K 3 yac. ITpoBepka




BBIITOJIHCHHUIO T'OTOBHOCTH K

nabopaTopHoi paboThr Ne9. 1abopaTOpHOMY
HOHFOTOBKa K UTOT'OBOMY 3aHATUIO IYTEM
TECTy MPOBEPKH OTUETA.

(TIP -6) Tect (ITP-1)

BKSaMeH, BOIIPOCHI K

o. 9 Henens [ToaroroBka K 3K3aMeHy 45
HK3aMEHY

MeToanuyeckue yKa3aHusi IPH CAMOCTOATEILHOM MOAT0TOBKE K TOKJIANY,

Npe3eHTAlNU, HANIMCAHUIO pedpepaTa.

N3yuuB rpaduk BHIMOJTHEHUSI CAMOCTOSITENIbHBIX padOT, ClIeyeT NPaBUIbHO €€
OpraHu30BaTh. PEKOMEHIyeTCS HM3y4HTh CTPYKTYpPy KaXXIOTO 3aJaHus, OOpaTHUTh
BHUMaHHE Ha TpaduK BBIMOJTHCHUS pPabOT, OTYETHOCTh IO KaXKIOMY 3aJaHUIO
MPEOCTABISACTCS B MOCIEIHIO HEEII0 corjlacHo rpadguky. OOpaTUTh BHUMAaHUE,
YTO UTOTH CAMOCTOSITEIbHOM paOOThl BIUAIOT HA OKOHYATEIBHYIO OLIEHKY 10 UTOraM
OCBOCHUS YUEOHOUN AUCIUTLIINHEI.

Paboma ¢ numepamypoti.

[Ipu BeIMOSHEHWM psfa 3agaHuid TpeOyeTcs paboTaTh C JUTEpaTypOH.
PekomenmyeTcss MCHoJIb30BaTh PA3IMYHBIE BO3MOXHOCTH PabOTHI C JUTEpaTypOil:
¢douasl HayuHou OubOmmoreku JIBDY (http://www.dvfu.ru/library/) u apyrux
BEJyIIIMX BY30B CTpPaHbl, a TaKXe JOCTYNHBIX JUIsl KCIOJB30BaHUS HAYYHO-
OMOTMOTEUHBIX CUCTEM.

B npomecce  BBINOJHEHHS ~ CAMOCTOATENBHOM ~ pabOTB, B  TOM
YHUCJI€ MPU HAMMCAHUHM 3CCE PEKOMEHAyeTCs padoTaTh CO CIEIYIOIMMHU BHUIAMHU
W3JaHUH.

a) Hayunble wu3gaHus, mNOpeIHa3HAYCHHbIC IS HaydYHOU paboThl U
COJIeprKalllie TEOPETHUUYECKUE, DKCIEPUMEHTAJIbHBIE CBEJICHUSI 00 HCCIICIOBAHUSX.
Onu MoryT myOiauKoBaTbesl B popMe: MOHOTpaduii, HaydHbIX CTaTel B >KypHanax
WM B HAYYHBIX COOpHUKAX;

0) YueOHas iuteparypa noapas3aeisieTcs Ha:

- yueOHble u3naHus (yueOHUKH, ydeOHble TOCOOMS, TEKCTHI JICKIUi), B
KOTOPBIX COJEPKUTCA HanbOoJjiee MOJTHOE CUCTEMHOE W3JIOKEHUE JUCIUIUIMHBI WIIH
KaKOro-TO €€ pa3Jiena;

- CIIPaBOYHUKH, CJIOBAPU U DHIMKJIONEIUN — H3IAaHUs, COACpIKAIIUE KPATKHUE
CBEJICHUS HAYYHOTO WJIM TPUKIAJHOTO XapakTepa, HE TMpeaHa3HAYCHHBIC IS
CIUTONTHOTO YTeHHS. VX 11e1h — BO3MOXHOCTh OBICTPOTO TOJYYCHHSI CaMbIX OOIIUX
MPEAICTaBJICHUH O TIPEIAMETE.

CylecTBYIOT 1Ba ME€TO/1a paObOTHl HAJl UCTOYHUKAMMU:

— CIUIONTHOE YTEHHE 00s3aTEbHO NMPY U3YYEHUN YueOHHKa, TJIaB MOHOTrpaduu
WU CTaThM, TO €CTh TOr0, YTO MMeeT yueOHoe 3HaueHue. Kak mpaBwiio, 31ech
TpeOyeTCcsi MOBTOPHOE YTEHHUE, NI TOro 4TOOBbl MOHATH HamucaHHoe. CTapaiiTech
IpU  CIUIOIIHOM YTEHUM HE TMPOMYCKaTh KOMMEHTApUM, CHOCKH, CIPaBOYHBIC
MaTepualibl, TaK KaK OHU IIPeAHA3HAUYCHBI JIJIs MOSICHEHUN U TIOMOIIU. AHAIU3UPYHTE
PUCYHKHU (KapThl, AHMarpaMMbl, rpaduKu), cTapailTech MOHITHh, KAaKU€ TEHICHIIUU U
3aKOHOMEPHOCTH OHH OTPAXKaIOT;

— METO]1 BHIOOPOYHOTO YTEHUS JOTIOTHSAET CIUIONTHOE YTEHNE; OH MIPUMEHSIETCS




JUISL IOMCKOB JTOTIOJIHUTEIIbHBIX, YTOUHSIONINX HEOOXOAMMBIX CBEJICHUH B CIOBapsX,
SHUUKIIONEAMIX, MHBIX CIPABOYHBIX H3JAHUAX. OTOT METOJ KpalHe BaKeH I
MOBTOPEHHUS U3YUYEHHOT'O U €r0 3aKPEIUICHHs], 0COOCHHO IIPH MOJArOTOBKE K 3a4ETy.

JIiist Toro 9TOOBI KaKIIbIi METOA TpUHEC HanOoabmui 3pdekt, HeoOXoaUuMOo
¢ukcupoBaTh Bce BaXXKHBIE MOMEHTEHI, CBSI3aHHBIE ¢ MHTEepecyroleld Bac Temoii.

Te3nucbl — 3T0 OCHOBHBIE NOJIOKEHHUSI HAYYHOT'O TPYJa, CTaThU WIH JIPYroro
IPOM3BENIEHUS, a BO3MOXHO, W YCTHOTO BBICTYIUICHUS; OHU HECYyT B cebe
OonbMi 00beM HHOpMAIMHM, HEXenu IUlaH. [IpocTble Te3HMChl JAKOHWYHBI IO
dopMe; CIOKHbIE — IOMHMMO TJIABHOM aBTOPCKOM MBICIM COJEP)KAaT KpaTKoe €€
O0OOCHOBaHME M JI0Ka3aTeiabCTBAa, MPUAAIOIIME Te3ucaM OoJiee BECOMBIM U
yOeauTeNnbHbIi XapakTep. Te3uchl MPOYUTAHHOTO MO3BOJISAIOT INIy0KE PACKPBITH €T0
coJepkaHue; o0yuvasch H3JIaraTh CyTh IPOYMTAHHOIO B TE3UCHOW (opme, BBbI
CyMEETE BBLICIATh U3 MHOYKECTBA MBICIECH AaBTOPOB CaMbl€ IVIABHBIE U LIEHHBIE U
nenatb 0000IEHMS.

KoHCcneKT — 3T0 crnoco0 caMOCTOSATENbHO U3JIOKHUTh COACPKAHWE KHUTH WU
CTaThbU B JIOTMYECKOM MOCIeN0BATENbHOCTH. KOHCIIEKTUPYST KaKOW-TMOO MCTOYHUK,
HAJI0 CTPEMUTHCS K TOMY, YTOObI HEMHOTHMH CJIOBaMH CKa3aTb 0 MHOToM. B Tekcte
KOHCIIEKTa >KeJIaTE€JIbHO MOMECTUTh HE TOJBKO BBIBOJIBI WJIM TMOJIOKEHUS, HO M UX
apryMEHTUPOBAHHbBIE JOKa3aTeNbCTBA ((haKThl, HU(PHI, HUTATHI).

[lucaTh KOHCIEKT MOKHO M MO MEpEe H3y4YEeHHUs NpPOU3BEACHHS, HampUMep,
eclii mpopadaThIBaeTCs MOHOIpadust UM HECKOJBKO JKYpHAJIbHBIX CTAaTEH.

CocraBisis TE3UCHl WM KOHCIIEKT, BCEI/A JIEJAaNUTEe CChUIKM Ha CTPAHMIBI, C
KOTOPBIX BBl B3sUIM KOHCHEKTUPYEMOE MOJIOKEHHE WK (aKT, — 3TO MOMOXKET BaM
COKpAaTUTh BpEeMsI Ha MOMCK HYKHOTO MECTa B KHUT€, €CJIM BO3HUKAET MOTPEOHOCTh
rimy0xe pa3o0paThCsi C U3JAraeéMbIM  BOIPOCOM HJIM YTO-TO YTOYHHUTH MpPH
HaIMCaHUM MMCbMEHHBIX padoT.

MeToanyeckue pPeKOMEHJAUMM 10  BbINOJHCHUIO  3aJaHMU I
CaMOCTOAITeIbHOM PA0OTHI U KPUTEPHHU OLICHKH.

3amanue Ha oM K J1abopatopHoMy 3aHsaTHIO Ne 1
[IpocmoTpeTs Marepuan JdeKUUd, Y4eOHHMKM W METOJUYECKOe IocoOue Hu
MOJATOTOBHUTHCS K BBHITIOJIHEHUIO 3aJJaHUM J1a00paTOpHOM pabOTHI.
3amanue Ha JOM K JIa00paTopHBIM 3aHATUSIM Ne 2-6
BBITIOTHUTH MPOEKT 11O BRIOPAHHOM TEME IO CIIEIYIONIEMY aJITOPUTMY:
1.1. BriOpaTh TEMy MpoeKTa
1.2. Oco3HaTh Temy, LIEIU U 3aa4u IPOEKTa
1.3 CpopmupoBaTh KOMaHIY MPOEKTA
1.4 Pacnpenenuth 00s3aHHOCTH B KOMaH/IE TPOCKTa
2.1 CnenaTh KOHCIIEKT OCHOBHBIX OJIOKEHUIN METOIa
2.2 3anaTh BOMPOCHI, YTOUHHUTH MOHATHSI 11€JTb, 33]1a4H, ITAIIbI
2.3 IlpoBecTu TuTEpaTypHBINA MOUCK ONTUMATHHBIX METOIOB MOTYUYEHUS
HAaHOMATEPUAJIOB U CBEACHUN O XapaKTEPUCTUKAX, MOJYYCHHBIX TAKUM METOJIOM



HaHOMAaTEepUaIOB

3.1 TloaroToBUTH COOOIIEHNE O CYIIECTBYIOUINX METO/IaX MOTYYCHHUS
HaHoMaTepuanoB. OOCYyIUTh U BBIOPATh ONTHUMAJIbHBIN METO/I.

3.2 OcyliecTBUTh CUHTE3 HAHOMATEPHAJIOB BBIOPAHHBIM METOZOM

3.3 WccnenoBath MoayYeHHOE COETMHEHNE METOIAMH 3JIEMEHTHOTO aHAJIN3a,
YCTaHOBJICHHE COCTaBa BEILIECTBA.

3.4 UccnenoBaTh MOJYYEHHOE COEIUHEHUE C MOMOIIBIO (PU3UKO-XUMUYECKUX
METO/IOB. ¥ CTAHOBUTH CTPYKTYPY BEIIECTBA

4.00paboTaTh MOJNy4YE€HHBIE AAHHBIC, MOATOTOBUTH JOKJIAA MO TMOJYyYEHHBIM
pe3ylbTaTam.

Tembl rpyNNoBbIX U HHAUBUIYAJLHBIX MPOEKTOB

1. Cunanbl u opraHocunanbl. MeToJpl cuHTE3a. XMMUYECKHE CBOWCTBA Op-
raHOXJIOPCUJIAHOB.

2. CuHTe3 KpPEeMHMHOPraHMYEeCKHMX COCIMHEHUI B3aUMOJIEHCTBUEM Mar-
HUNOPraHUYECKUX COCAMHEHUN C raJOoreHu1aMyu KpEMHUS

3. CuHTE3 THIPOKCOIPOU3BOIHBIX OpTraHuICHIaHOB popmyiibl RnSi(OH)4.n

4. CuHTe3 KpEeMHUHOPTraHMYECKUX COCAMHEHUN B3aUMOJCHCTBUEM IIMHKO-
OpPraHUYECKUX COETMHEHUIA C TETPaaJIKOKCUCHIIAHAMU u ain-
KWI(apui1)aTKOKCUCUIIAaHAMMU.

5. CuHTe3 KpeMHUHOPraHWYECKUX COEIMHEHUN B3aWMOJECUCTBUEM IUHKO-
OpPraHUYECKUX COCAMHEHUN C TajJOreHu1aMy KPEMHUS U UX POU3BOAHBIMU

6. Tlommopranocuiazanbl. CocoObl MOTYYEHHs] U CBOICTBA MOJIMOPTraHOCH-
Ja3aHOB.

7. HoBble myTu CHHTE3a KPEMHUHOPTAaHNYECKUX TTOTUMEPOB

8. Kpemuwmitopranndeckue moaruMepbl: XMMUYECKHE U (PU3HuecKue CBOMCTBA

9. Meroapl MOAU(HUKAIIUU TOBEPXHOCTH KPEMHUHOPTAHUYECKUMHU COCIHHE-
HUSIMHU.

10. CunukoHOBBIE KUIKOCTH (MTOJIMMEPHBIE METUJICHUIIOKCAHBI, MeTUIAude-
HUJICUIIOKCAHBI)

11. CunukoHOBBIE KayuyKH (JUHEHHBIE MOIUAUMETHICUIIOKCAHBI)

12. CrexsomiacTsl

13. CTeKI0TeKCTOIUTHI

14. CTexJI0BOIOKHUTHI

3agaHue Ha IOM K JJa0OpaTOpHBIM 3aHATHUSIM Ne /-8

[IpocmoTpeTs MaTepuan JEKIHA, YYeOHUKM W METOJUYEeCKOoe Mocooue u
MIOATOTOBUTBCS K OIPEACICHUIO COAEPKAHUS IJIEMEHTOB B KPEMHUUOPraHUYECKHUX
COEIUHEHUSX pa3HbIMHU MeTOoJaMu u UCCIIEIOBAHUIO CTPYKTYPBbI



KPEMHUNOPraHNYECKUX COETMHEHNN C MPUMEHEHUEM (PU3UKO-XUMUYECKUX METOJIOB.
3amanne Ha TOM K J1abopaTopHOMY 3aHsTHIO Ne 9
[TpocMoTpeTs MaTepuan JEKIUi, Y4EeOHHKHM U METOJUYECKOe Ioco0ue u
MOJATOTOBUTHCS K MOAM(PUKALIUH Pa3IMYHBIX NOBEPXHOCTEN
KPEMHUHOPraHUYECKUMH COCIUHEHUSMH.

CrtpykTypa oT4yera no JiadoparopHoi padore

OTueTsl 110 1aOOPaTOPHBIM paboTaM MPEICTABIAIOTCS B JIEKTPOHHOU (opme,
IOJITOTOBJICHHBIE KaK TEKCTOBBIE JOKYMEHTHI B peiakrope MSWord.

OTtyer o padoTe MOHKEH OBITh 00OOIIAIOIIMM JTOKYMEHTOM, BKJIIOYATh BCHO
uHGOPMAIIMIO TIO BHITIOJHEHUIO 3aJ]aHHii, B TOM YHCJIe, YpPaBHEHUS peakuuid, Tabau-
I[bI, METOANKY TPOBEACHMS JTa00PaTOPHBIX OMBITOB, CIIUCOK JTUTEPATYPHI, PACUEThI U
T. 1.

CTpyKTypHO OTYeT Mo JabOpaTOpHOM padoTe, KaK TEKCTOBBIM JTOKyMEHT,
KOMIIJIEKTYETCS IO CIEAYIOLIEH cXeMe:

e TurynbHbIA JHUCT — 00sI3aTENbHAs KOMIIOHEHTa OTYeTa, TepBas CTpaHUIA
oT4yeTa, M0 MPUHATON I Ja0OpaTOpHBIX padoT GopMme (TUTYJBHBIA JUCT OTYETa
JOJDKEH pa3MelaThes B 001eM (paiiiie, Tie MpeACTaBIeH TEKCT OTYETA);

e llcxonHble MaHHBIC K BBHIMOJIHEHUIO 33/laHUi — oOs3aTeNnbHasi KOMIIOHEHTa
OTYeTa, C HOBOM CTPAHUIIbl, COJIEPKAT YKa3aHUE BapUaHTa, TEMbI U T.1.);

e (OcCHOBHas 4acThb — MaTepuasbl BHINOJIHEHUS 3aJjaHui, pa3dbuBaeTcs 1o pyo-
pHUKaM, COOTBETCTBYIOIIUX 3a/IlaHUSM PaOOTHI, C UEPAPXUUECKON CTPYKTYPOM: MyHK-
TBI — TIOJIYHKTHI U T. 1.

Pexomenmyercs B OCHOBHOM YacTH OTYETa 3aroJioBKU pyOpuk (moapyOpuk)
naBaTh  HMcxoAs M3 (GOPMYJHMPOBOK  3aJaHMid, B  (opMe  OTIJIAarojibHbBIX
CYLIECTBUTENbHBIX;

e BriBoapl — 00s3aTeIpHAss KOMIIOHEHTA OTYETa, CONEPIKUT 0000IIAIONINE BbI-
BOJIBI IO paboTe (Kakue 3a7auu PelIeHbl, OI[eHKa Pe3yJbTaTOB, YTO OCBOSHO MPH BbI-
MOJIHEHUH PabOThI);

e (Cnoucok IUTEpaTypbl — OOsi3aTeNbHAs KOMIIOHEHTa OT4YeTa, C HOBOM
CTPaHUIbl, COACPKHUT CHUCOK HCTOYHUKOB, HCIOJIb30BAHHBIX INPU BBINOJIHEHUU
paboThl, BKJIIOYAsl DJIEKTPOHHBIE HWCTOYHUKHA (CIIMCOK HYMEPOBAaHHBIA, B
COOTBETCTBHH C MpaBUIIaMU onMcaHusi onbdauorpadun).



Odopmiienune oTyera mo JadopaTopHoi padore
Otuer mo nabopatopHON pabOTE OTHOCUTCS K KATErOpUU «IHChbMEHHAs
pabota», opopmisercs o mpaBmiIaM OQOPMIICHHUS MUCBMEHHBIX padOT CTyJIECHTaMH
JIBDY.
Heobxoaumo oOpaTuTh BHUMaHHUE Ha CIEAYIOIIME acleKThl B OQOpMIICHUU
OTYETOB padoT:
- Habop TeKcTa;
- CTPYKTYpUpOBaHHUE pabOThI;
- ojopmIIeHHE 3arojIOBKOB BC€X BHUIOB (pyOpHUK-OAPYOPHUK-ITYHKTOB-
MOITYHKTOB, PUCYHKOB, TaOJIHUII, IPHIIOKCHHH ),
- odopMIIeHHE TTEPEUYHCIICHUN (CTUCKOB ¢ HyMEpaIue Wik MapKUPOBKOM );
- odopmileHHE TaOIHLI;
- odopmIleHHE WUTIOCTpaluii (rpaduku, pucyHku, poTorpaduu, CXembl);
- Habop u opopMIIeHNE MaTEMAaTUYECKUX BhIpakeHUi (hopmyi);
- odopMIiIeHHE CIIMCKOB JUTEpaTyphl (OMONMOrpaduUecKux OINMUCAHUN) U
CCBUIOK Ha UCTOYHUKH, IIATUPOBAHUS.
Habop TekcTa ocyliecTBiIsieTCss Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CJIETyIOLIIMMU TPEOOBAHUAMMU:
® 1IeYaTh — Ha OJHOW CTOpOHE JHcTa Oenoit Oymaru gpopmara A4 (pasmep 210
Ha 297 MMm.);
® VHTEpPBAJI MEKCTPOUYHBIN — IOy TOPHBIN;
o 1mpudrt — Times New Roman,;
e pazmep mpudTta - 14 0T., B TOM YKCIIE B 3arojioBKax (B TabIuIax JOMMycKa-
ercs 10-12 nt.);
® BBIPABHUBAHUEC TEKCTA — IO MTUPHHEY;
® [0JIS CTpaHULBbI - 1eBoe — 25-30 MM., mpaBoe — 10 MM., BEpXHEE U HUKHEE —
20 MM,
e HyMmepanus CTPaHMII — B NMPABOM HIDKHEM YTJIy CTPAHUIIBI (I CTPAHUIL C
KHIDKHOM OPHUEHTAIIMEH ), CKBO3HAs, OT TUTYJBHOTO JIUCTA JO TMOCJIEIHEH CcTpa-
HUIIBI, apabckuMu 1Upamu (MepBOM CTPAHMUILIEH CUUTAETCS TUTYJIBHBIM JIUCT,
Ha KOTOPOM HOMEp HE€ CTaBUTHCSA, HAa CIEAYIOUIEH CTpaHULE MPOCTaBIIAETCS
uudpa «2» u T. 1.).
® PEXHUM aBTOMATHYECKOTO MepeHoca CJIO0B, 32 UCKIOYEHUEM TUTYIBHOTO JIH-
CTa ¥ 3arojIOBKOB BCEX YpOBHEH (IIEPEHOC CJIOB AJIsl OTAEIbHOro ad3aia OJ0Ku-
pyercst cpeactBamu MSWord ¢ momomipio komanael «Dopmaty — ad3ai mnpu
BBIOOpE OMIIMH «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).
Ecnu pucyHok unu tabnuiia pasMmenieHsl Ha JucTte Gopmara Oosbiie A4, ux
CIEMyeT YUYMThIBATh KaK OJHY CTpaHHUIly. HoMmep cTpaHHWIIBI B JTHX CIydasx



JIOTTyCKaeTCsl HE MPOCTABIIATh.
Crucok nuTepaTypbl U BCE NPUlOdHCeHUs BKIIIOYAIOTCS B OOIIYI0 B CKBO3HYIO
HYMEpAaIIO CTPaHUI[ pabOTHI.

Kpurtepun onieHMBaHus BbINOJHEHUS JIa0OPAaTOPHOM PadoThI
OuenuBaHue 1a00PaTOPHBIX pabOT MPOBOAUTCS 1O KPUTEPHUSIM:
[TonHOTa ¥ KayecTBO BBHIMOJHEHHBIX 3a/IaHUH;

Teopernyeckoe 000CHOBaHUE TOTYYEHHOTO PE3YIbTATa,
KauectBo oopmiieHus oTdera, UCIOIB30BaHUE MPABWII U CTAHAAPTOB O(POpPM-

JICHUA TCKCTOBBIX M JICKTPOHHBIX JOKYMCHTOB,

OTCYTCTBI/IG CbaKTI/I‘IeCKI/IX OI]_II/I6OK, CBA3aHHBIX C IOHMMAaHUCM TCMBI.

VI. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA

OneHouyHble CPECTBA -
Kontponpyemeie Konp! 1 3Tans! hopMupoBanust HaHWMCHOBaHHC
/11 pasieisl / Tembl KOMITETCHITH I TeK i
JCIIATIIAHEL YN MIPOMEXYTOYHAS
KOHTPOJIb aTTecTrauus
1. Pazgen 1. IK-1.2 3Haer: Brinmonnenne | DK3aMeHAIIMOHH
BBenenue B kypc Boibupaer  skcmepumeHTan — J1labopaTOpHOU bI€ BOIIPOCHI
«KpemHuiioprannyec 3KCIIEpUMEHTa bHBIC U pabotsl Nel. NeNel-5.
KHE COeIMHEHUS» JBHBIC U pacueTHo- [IpoBepka
pacueTHO-  TEOpEeTHYECKHE oTyeTa 1o
TEOPETUYECKHE METOIbI, nabopatopHoit
METO/IbI HeoOxoaumele  pabote Nel (TP -
pereHusI bitIc: 6)
MIOCTABJIEHHOM | BBIMOJIHEHUS
3aJ]a4M UCXOJs DKCIIEpUMEHTAI
W3 UMEIOLIUXCSA bHOMU 4acTH
MaTtepuanbHbix BKP
U BpEMEHHBIX  3HATh MpaBUIIa
pecypcoB TEXHHUKH 0e3-
OIACHOCTH NIPH
IIPOBEICHUU
XUMHUYECKHIX
OTIBITOB B 00-
JacCTU XUMUHU
KpeMHHiopra-
HUYECKHUX CO-
€IUHEHUN
Ywmeert: BeiOu-  IIpoBepka DK3aMEHaIMOHH
paTh 3KCIEpU-  OTYETa IO bI€ BOIIPOCHI
MeHTalbHble U JabopatopHoit ~ NeNel-5.
pacueTHo- pabote Nel (ITP -
TeopeTryeckue 6)
METOJIbI pellie-
HUS MTOCTAaB-
JIEHHOW 3aJ1a4u
UCXOS U3




UMCIOIIUXCsL

MaTepHUATBHBIX
Y BPEMEHHBIX
pecypcoB
Buageer: Brimonnenue DK3aMeHaIlMOHH
HaBbIKaMU BbI-  J1aOOPAaTOPHON  bIe BOIPOCHI
Oopa skcriepu- paboTel Nel. NeNel-5.
MeHTanbHbIX U [IpoBepka
pacdeTHo- oTYeTa 1o
TEOPETHUUECKHUX JabopaToOpHOI
MeToNIoB pe-  pabote Nel (ITP -
[IEHHUS T10- 6)
CTaBJICHHOM
3a/1a4¥ UCXOJIs
13 UMCIOTIUXCSI
MaTepUaIbHBIX
Y BPEMCHHBIX
peCypcoB.

2. Pazmen2.Cunresm IIK-1.1 3Haer: npaBu- BelnonHeHue DK3aMeHaIMOHH
CBOICTBa Cocrasisier Ja MIaHupoBa- JabOPaTOPHBIX  bI€ BOIMPOCHI
KpEMHUHOpPraHWYeCK OOIIMi IIaH  HUS uccheno-  pador NeNe 2 —  NoNe 6-22
WX COCMHEHUN UCCIIeIOBaHMs | BaHUsA B 007a- 6, MOATOTOBKA

W I€TaNbHbIE  CTHU XMMHUU ITpoekTa (ITP-9)
TIJIaHBI kpemuuitopra- | Jlokman (YO-3)
OTJICITBHBIX HUYECKUX CO-
cTagui €IUHEHNN
YmMeer: nnanu- BeinonHenue DK3aMeHaIMOHH
poBaTh Hccie-  JTA0OPATOPHBIX  BIE BOITPOCHI
noBaHue U BbI-  paboT NoNe 2 —  NeNo 6-22
JENSTH OT- 6, mOATOTOBKA
nenbHble cTa-  Ilpoexta (ITP-9
num uccneno- | Jokman (YO-3))
BaHUs B 001a-
CTH XUMUHU
KpeMHHUiopra-
HUYECKUX CO-
E€IMHECHUI
Brnageer: Brimonnenue DK3aMeHaIMOHH
HaBBIKaMU 1a00paTOPHBIX  BIe BOIPOCHI
rtaHupoBanust | padbot NeNe 2 —  NeNe 6-22
HUCCHeNOBaHus | 6, HOATOTOBKA
u neranbHoro  IIpoekra (ITP-9)
IUTaHBI OT- Hoxknan (YO-3)
JICJTBHBIX CTa-
Ui B 001acTH
XUMHH KPEeM-
HUWOpraHuye-
CKHX COEJIMHE-
HUI
[K-7.1 3HaTh Brimonnenue DK3aMeHaIMOHH




I'otoBuT METO/IOJIOTHIO | JTaOOPATOPHBIX  bI€ BOMPOCHI
JIeTaJIbHbIE [IOJITOTOBKH pabot NeNe 2 — | NoNe 6-22
TIJIaHBI IJIAHOB 6, MoaAroTOBKA
OTIEIbHBIX OTIEIbHBIX ITpoekTa (ITP-9)
CTaIun CTaIun Hoxknax (YO-3)
NPUKIATHBIX  [PUKIIATHBIX
HUP u HUP u
HUOKP HUOKP

YMeTts npoBo-

JIATH IIOJIrO-

TOBKY JI€Tajlb-

HBIX IJIAHOB

OTACIBbHBIX

CTagui Ipu-

kiagaerx HAP

u HUOKP

Braaners

HaBBIKAMH

IIOJATOTOBKH

JleTalIbHBIX

IJIAHOB OT-

JIeJIbHBIX CTa-

JIANA pUKIa-

ae1x HUP n

HHUOKP
[1K-7.2 3HaATL OCHOBBI | BhInosHEHUE OK3aMeHaIHOHH
I'otoBuT obopmiieHust  J1aOOPATOPHBIX  bI€ BOMPOCHI
JOKYMEHTalln  JAoKyMeHTaruu paboT NeNe 2 —  NeNo 6-22
IO TI0 10 TTOATOTOBKE, 6, TOArOTOBKA
MMOATOTOBKE, nposenenuio u  IIpoekra (ITP-9)
npoBefeHuio U pesynbtatam | Jlokman (YO-3)
pe3ylnbTataM  MPHUKIATHBIX
npuknaaaeix  HUP u
HUP u HUOKP
HHOKP YMeThb

TOTOBHUTH

JIOKYMEHTaIIUIO0

10 TIOATOTOBKE,
MPOBEJICHUIO U
pe3yJibTaTtaM
MPUKIaAHBIX
HUP u
HUNOKP
Bnanets
HaBBIKAMH
MOATOTOBKH
JOKYMEHTALUN
0 MIPOBEIE-
HHUIO U PE3YJIb-
Tatam npu-
kiagaerx HAP




n HUOKP

I1K-7.3
[Ipennaraer
TEXHUYECKHE
Cpe/icTBa U
METO/IbI
WCTIBITaHUH (U3
Habopa
MMEIOIINXCS )
JUTSL peIICHUS
MOCTABIICHHBIX
3a/1a4 B
pamKax
MIPUKJIATHBIX
HUP u
HUOKP

IIK-7.4
IIpoBoauT
HCIIBITAHUS
WHHOBAITUOHHO
W POIYKIHH

3HaThb
TEXHUYECKHE
Cpe/cTBa U
METO/IBI
UCOBITAHUN JUIS
perieHus 3aaaqy
B paMKax
MPUKJIIATHBIX
HUP u
HHUOKP Ymern
MIPUMEHSATH
TEXHUYECKHE
Cpe/CTBa U
METO/IbI
UCOBITAHUN IS
penieHus 3aaa4y
B paMKax
MPUKIIATHBIX
HUP u
HHUOKP
Braaners
HaBBIKaMH pe-
LIEHHUS 10-
CTaBJIEHHBIX
3a/1a4 B paMKax
MIPUKJIATHBIX
HUP u
HUOKP wuc-
MOJIb3YS TeX-
HUYECKHUE
CpelcTBa U Me-
TOJIBI UCHBITA-
Hu# (13 HabO-
pa UMEIOIINX-
cs)

3HaTbh METOAbI
U CIIOCOOBI
MIPOBEICHUS
HUCIIBITAaHUS
MHHOBAI[HOHHO
U IPOAYKLIHMH
YMern
MIPOBOJIUTH
HACIIBITAaHUS
WHHOBAI[MOHHO
W POIYKINH
Bnanets
HaBBIKAMH
MPOBEACHUS
HUCIIBITAHUS

Bremonnenue DK3aMeHaIMOHH
1a00paTOPHBIX  BI€ BOIPOCHI
pabot NoNe 2 —  NeNo 6-22

6, ITIOArOTOBKA

ITpoekra (ITP-9)

Hoxman (YO-3)

Brinonnenune DK3aMEHaIMOHH
71a00paTOPHBIX  bIe BOMPOCHI
pabot NeNe 2 —  NeNe 6-22

6, ITOArOoTOBKA
IMpoekra (ITP-9)
Hoxman (YO-3)




WHHOBAIIUOH-

3.

Pazgen 2. Cunres u
CBOICTBa
KpEMHUMOpraHu4yecK
HUX COeOUHEHUN

Paznen 2. Cunres u
CBOMCTBa
KPEMHHMIOpraHU4ecK
HUX COeOUHEHUN

[1K-3.2
Onpenensier
BO3MOIKHBIE

HaIpaBJICHUS
pa3BUTHS

paboT u

MEPCICKTHUBBI
MPAKTUIECKOTO
MIPUMEHCHHSI
IMMOJIYUYCHHBIX
pe3yIbTaToB

[1K-3.1
Cucrematusup
yer
UH(OpMaILHIO,
MOJTYYCHHYTO B
xoae HUP u
HUOKP,
aHATU3UPYET
ee u
COIOCTABIISIET
c
JTUTEPaTypHBIM
U TaHHBIMU

HOM IIPOIYK-

1017071

3Haer: MeTo- | Brimonnenue DK3aMEHaIlMOHH
JIOJIOTHIO 7a00paTOPHBIX  bI€ BOMPOCHI
onpeneneHus  paboT NeNe 7 —  NeNe 6-22
BO3MOYKHBIX 8, [IpoBepka

HAIpaBJIEHUH  OTYETOB MO

pa3BUTHSA n1abopaTopHOit

Hay4YHO- pa6ore (TTIP -6)

UCCIeI0Ba-

TEJIbCKOM pa-

OOTBI

Ywmeer: onpe- | BeinonHeHue DK3aMEHaIlMOHH
JIeNISITh BO3- 71a00paTOPHBIX  BIE BOIPOCHI
MOYHBIE pabot NeNe 7 —  NeNe 6-22
Hanpasinenuss 8, [IpoBepka

pa3BUTHUA pa-  OTYETOB IO

00T U nep- nabopaTopHOi

CITEKTHBBI pa6ore (ITIP -6)

MIPAKTUIECKOTO

MPUMEHEHUS

MOJTy9ICHHBIX

pe3yJIbTaTOB

Brnazneer: cno- Brinonnenue DK3aMeHaIMOHH
CcOOHOCTbBIO 71a00paTOPHBIX  bI€ BOIPOCHI
ONpeNEsATh pabot NeNe 7 —  NeNe 6-22
BO3MOYKHBIE 8, [IpoBepka

HANpaBlIEHUs  OTYETOB MO

pa3BuUTHA pa-  J1abopaTOpHOU

00T 1 ep- pa6ore (ITP -6)

CIICKTHUBEI

MPAKTUIECKOTO

MIPUMCHCHHUS

MOJTy4YEeHHBIX

pe3yJIbTaToB

3HaeT: MeTO- | Boimonnenue DK3aMeHaInOHH
JIOJIOTHIO CU-  TaOOpaTOpHON  bIe BOIPOCHI
cremaru3a  paboTel Ne 9, NeNe 23-31

u aHanu3a uH- | [IpoBepka

(dhopmanuy, oT4eTa 1o

MOJIy4eHHOH B | TabopaTopHOit

xone HUP u  pab6ore (ITP -6)

HUOKP Tecr (T1P-1)

VYmMeert: comto- | BemonHenne DK3aMeHaIMOHH
CTaBJISATh UH-  J1a0OpaTOpPHON  bIe BOMPOCHI
dbopmarnmro, paboter Ne 9, NeNe 23-31
nonydeHnyto B | [IpoBepka

xone HUP u oTdYeTa 110

HUOKP c nu- naboparopHoit




tepatypabiMu | pabote (ITP -6)

JTaHHBIMU Tecr (I1P-1)

Bnaneer: Brimosnnenue DK3aMeHaIMOHH
HaBbIKAMU CH- J1a00paTOpHONl  bIe BOIPOCHI
cremaru3au  paboTsl Ne 9, NeNe 23-31

u a”Hanu3a uH-  [IpoBepka

¢dopmarnmu, oTyeTa 1o

MOJIYYCHHOW B JTaOOpaTOpHOU
xone HUPu  paGore (ITP -6)
HUOKP u co- Tecr (ITIP-1)
IIOCTABJICHUS C
JIUTEepaTypPHBI-
MU JaHHBIMU

TumoBbie KOHTPOJIBHBIC 3aJaHMsI, METOAMUECKAE MaTEPHAIIbI, ONPEICIISIFOIINE
MPOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHUM U HAaBBIKOB M (MJIM) OIbITA JIEATEIbHOCTH,
a TaKkKe KayeCTBEHHbIC KpPUTEPHUU OIICHUBAHUS, KOTOPBIC OIHUCHIBAIOT YpPOBEHb
chOpMHPOBAHHOCTU KOMIIETEHIUH, TIpeicTaBiieHsl B pazzaene VI,

VIl. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

OcHoBHas JuTEpaTypa
(3/1eKTpPOHHBIE U TeYATHbIE U31aAHMS)

1. YUepnpiies, E. A., Xumus 37IeMEHTOOPTaHUYECKUX MOHOMEPOB U TTOJIUMEPOB:
ydueOHOe mocoOue NIl XUMHKO-TexHosiorndeckux By3oB / E. A. Uepnsimes, B. H.
TananoB; [pen. JI. U. TI'anunkas] - M.: Komoc, 2011. - 439 c. Pexum nocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:756739&theme=FEFU

2. DOnpmen6Opoiix, K. Metamnoopranndeckast xumust / K. DnpienOpoiix ; mep. ¢
HeMm. HO. ®@. Onpynenko, JI. C. Ilepexkanuna. M.: BUHOM. JlaGopatopus 3HaHUH,
2011. - 746 C. Pexum JI0CTymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668051&theme=FEFU

3. buomeramnoopranndeckas xumus / pen. XK. XKaysn ; nep. ¢ anrn. B. I1. -
yenko, K. B. 3aiinieBa / Mocksa : BUHOM. Jlabopatopus 3uanwmii , 2013. — 494c.
Pesxxum noctyna: http://lib.dvfu.ru:8080/lib/item?id=chamo:760911&theme=FEFU

4. I'punyxa, H. Xumus snemenToB. B 2 1.: [T. 1]/ H. I'punByn, A. DpHiuo ; niep.
c anri. : B. A. Muxaiinos, E. B. CaBunkuna, 0. 1. Azumosa [u ap.] - Mocksa bU-
HOM: Jlabopatopuss  3nanmii, 2008. - 607 «c¢. Pexum nocryna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:274592&theme=FEFU

5. Metroasl OIIP u SAMP B opraHnueckoil U 3J1€MEHTOOPTaHHUYECKON XHUMHHU.
DnekrponHoe yueoHoe mocodue. / B.K. Uepkacos, F0.A. Kypckuii, K.A. KoxxaHos,
M.II. by6nos, B.A. Kyponaros - Hmwknauit Hosropoa: Hukeropoackuit rocyHuBep-
curert, 2010. - 53 ¢. Pexxum gocryma: http://window.edu.ru/resource/052/74052



http://lib.dvfu.ru:8080/lib/item?id=chamo:756739&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:274592&theme=FEFU
http://window.edu.ru/resource/052/74052

JlonoJiHUTEIbHAS JIUTEPaTypa
(me4yaTHbIE U JJIEKTPOHHbIE U31aHMS)

1. Obmas oprannyeckast Xumus. T. 6 . CoeTuHEHUS CeJeHa, TeUTypa, KpeMHUS
u 6opa / nep. ¢ aurin. B. I'. JIesu, M. I'. Bunorpanosa, B. A. Kokopekunoii. Mocksa :
XuUMUs , 1984. — 544 C. — Pexum JOCTyTIA:
http://lib.dvfu.ru:8080/lib/item?id=chamo:113545&theme=FEFU

2. Meroast DIIP u SIMP B oprannyeckod W 371€MEHTOOPTAHUYECKOW XHUMUU:
antekTpoHHOoe yueOHoe nocoome / B.K.Uepkacos, FO.A Kypckuii, K.A. Koxanos u

np.- Hwxkuuit Hosropon: Hmkeroponckmii  ynuBepcuter, 2010 — 53 c.
http://window.edu.ru/resource/052/74052

3. Xumus kpemunst: Yueonoe nmocodbue / U.C. benocronkas. - M.: UTHOPA-M,
2004. - 64 c. http://znanium.com/bookread.php?book=82503

4. Jlucnukus, I'. B. XuMusi mpUBUTHIX MOBEPXHOCTHBIX MATE€pPUAIOB [DJEK-
TpoHHbldt pecypc] / I'. B. Jlucuukun u ap.: nox pex. I'. B. Jlucuukuna. - M. : ®U3-
MATIJINUT, 2003. - 592 c. http://znanium.com/bookread.php?book=438206

5. O0mMii MPakTUKYM IO XUMHUU HEOPTaHUYECKUX U AJIEMEHTOOPTAHUYECKUX

coequHeHni. YueoHoe mocodue. / H.II. [lankuu, A.A. Kanycruna, A.B. Annkos-
ckuii, 1.B. Ceuctynosa, B.1O. [TonskoB — Bmagusocrok: U3za. JIBI'Y, 2003. — 45 c.

6. [IpakTUKyM O XMMHUHU SJIEMEHTOOPTaHMYECKUX COCIUHEHUN. YueOHoe Mo-
cooue. / H.I1. lllankun, A.A. Kanycrtuna, .B. CBuctynona, B.B. baxenos — Buna-
nuBoctok: M3a. JIBI'Y, 2009. — 57 c.

7. Eropoukun, A. H. DnekTpoHHOE CTpOEHUE OPTraHWYECKUX COCAMHEHUMN
KpeMHus, repmanus u onosa / A.H. Eropoukun, M.I'. BopoukoB HoBocuOupck:
N3n. CO PAH. 2000. - 563 c.

8. AnukoBckuid, A. B. CHHTE3 3J1eMEHTOOPTaHNYECKUX COCTUHCHHH. Y4eOHOe
nocoobue / A.B. AmuxoBckuit, C.I'. Kpacunkas, B.B. BacunseBa. BnaauBoctoxk.
JB®Y. 2013. — 72 c. Pexxum pocryma: https://bb.dvfu.ru

ITepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«HHTepHET)

1. http://e.lanbook.com/

2.  http://www.studentlibrary.ru/

3. http://znanium.com/

4. http://lwww.nelbook.ru/

5. Cailt MOCKOBCKOTO TOCy1apCTBEHHOT0 yHUBepcuTera uM. M.B. JIoMoHo-
cosa: http://www.chem.msu.su/rus/weldept.html

6. Caiit Poccuiickoro XuMHUKO-TEXHOJIOTUYECKOTO YHUBepcuTeTa um. J[.1.
Memnneneesa: http://www.pxty.ru/

7. Hayuno-anextponHas 6ubanoreka: http://elibrary.ru/



http://window.edu.ru/resource/052/74052
http://znanium.com/bookread.php?book=82503
http://znanium.com/bookread.php?book=438206
http://www.nelbook.ru/
http://www.chem.msu.su/rus/weldept.html
http://www.pxty.ru/
http://elibrary.ru/

8. Emunoe OKHO JI0CTyIa K o0pa3oBaTeIbHBIM pecypcam:
http://window.edu.ru/

9. ®enepanpHbiil moptan "Poccuiickoe odpazoBanue": http://www.edu.ru/

10. 0a3a ma”HHBIX O BEIEeCTBaX W UX cBoiicTBax http://www.chemspider.com/

IlepevyeHb HHGOPMALMOHHBIX TEXHOJIOIHIA M MPOrPAMMHOI0 00ecIeYeHUsI
[Tnardopma snekTpornoro odoyuenus Blackboard JIBD®Y: https://bb.dvfu.ru/

VIIl. METOJAUYECKHUE YKA3AHMS IO OCBOEHUIO
JUCHUATIIMHBI

IlnanMpoBaHue M OpraHu3anusi BPeMEHH, OTBEJECHHOI0 HAa H3y4YeHHe
AUCHUIIMHBI. [IpUCTYnHTh K OCBOEHWIO NHUCLUMIUIMHBI CIEAYET HE3aMEIJIUTEIbHO
B CaMOM Hayaje ydeOHOro cemectpa. PexoMeHIyeTCcsl H3yuuThb CTPYKTYpy H
OCHOBHBIE 10JIOKeHUsI Paboueli mporpaMMbl AUCHUIIINHBL. OOpaTUTh BHUMaHHUE, YTO
KpOME ayJWTOPHOM paboThl (IEeKIUM, Ja0OpaTOpHbIE 3aHATHs) IUIAHUPYETCA
camMoCTosITeNIbHAsE pad0Ta, UTOTM KOTOPOW BIUSAIOT Ha OKOHYATEIbHYIO OLEHKY IO
UTOTaM OCBOCHHA Y4yeOHOM AWCHMIUIMHBL. Bce 3amanus (ayIuTOpHBIE U
CaMOCTOATENIbHBIE) HEOOXOAMMO BBINOJHATh W MPEJOCTABIATH Ha OLEHKY B
COOTBETCTBHUHU C TPAPUKOM.

B nmpouecce wu3ydueHus MarepualoB Y4YeOHOro Kypca IIpeasararorcs
cienyomue GopMbl paboT: YTEHUE JIEKIUH, J1a00paTOpHbIe 3aHATHS, 3aJaHus IJis
CaMOCTOSATEIbHON paOOTHI.

Jlexyuonnvie 3anamusi OPUEHTUPOBAHBI HA OCBEIIEHHWE BBOJHBIX TEM B
KKl pa3ies Kypca W NpHU3BaHbl OPUEHTHPOBATH CTYACHTOB B MPEIIaracMom
MaTepuaie, 3ajJ0KUTh HAay4YHbIE M METOHOJIOTMYECKHE OCHOBBI [JIsl JlajJbHEHIIeH
CaMOCTOATENbHON pabOThI CTYIEHTOB.

Jlabopamopnvie 3anamus aKUEHTUPOBAaHbl Ha HauOoJiee MPUHLUIHUAIBHBIX U
npoOJEeMHBIX  BOMpPOCaX Kypca W TNPU3BAHBl CTUMYJIUPOBATh  BBIPAOOTKY
IIPAKTUYECKUX YMEHUMU.

Oco00 3HauMMOM I MPOPECCHOHATBHON MOATOTOBKU CTYACHTOB SBIISETCS
camocmoamenvHas paboma no Kypcy. B xoxe 3Toit paboThI CTYIEHTHI OTOMpAIOT
HEOOXOAMMBIA MaTepuai 1Mo U3y4aeMoMy BOIIPOCY M aHaIM3UpyroT ero. CtyaeHTtam
HEO0OXOMMO 03HAKOMHUTHCSI ¢ OCHOBHBIMU MCTOYHUKAMH, 0€3 KOTOPBIX HEBO3MOKHO
MOJIHOLEHHOE MTOHUMAaHKEe MPOOJIEMaTUKH Kypca.

OcBoenne Kypca CHocoOCTBYeT pa3BUTHIO HABBIKOB OOOCHOBAaHHBIX H
CaMOCTOSITENIbHBIX OIICHOK (akToB M KoHuenuuid. [loaTomy Bo Bcex (opmax
KOHTpPOJII 3HaHWM, OCOOEHHO TMpH cJadye 3adera, BHUMaHHE oOOpamaercss Ha
MOHMMAaHHE MPOOJIEeMaTUKH Kypca, HA YMEHHE MPAKTHUYECKH MPUMEHSATh 3HAHUS U
JieaTh BBIBOJIBI.


http://window.edu.ru/
http://www.edu.ru/
http://www.chemspider.com/
https://bb.dvfu.ru/

PaGora ¢ Jureparypoii. PekoMeHAYeTCs MCIOJIb30BaTh Pa3JIUYHBIC
BO3MOXKHOCTH pabOTBl C JuTeparypoil: (oHmel HaydHOW OuOmmorekn JIBOY
u snexkTpoHHble ouommoreku (http://www.dvfu.ru/library/), a Taxke qocTymHbIe IS

UCTIONIb30BaHUS APyTUe HAyYHO-OMOTUOTEUHbIE CUCTEMBI.
IToaroroBka nmpoexKTa 1o 3aJaHHOM TemMe

1.1. Beibpath TeMy npoeKTa

1.2. Oco3HaTh TeMy, LIEJIU U 3a7a4u IIPOEKTa

1.3 ChopmupoBaTh KOMaHIy MPOEKTa

1.4 PactipenenuTh 0053aHHOCTH B KOMaH/I€ MPOEKTa

2.1 CnenaTh KOHCIIEKT OCHOBHBIX OJIOKEHUIN METOIa

2.2 3anath BONPOCHI, YTOYHUTH NOHSITHS 1I€J1b, 3a/1a4H, TAIbI

2.3 IlpoBecTu muTEpaTypHBIA MOUCK ONTUMATBHBIX METO/IOB MOTYUYCHUS
KPEMHUHOPTraHNYECKUX COEAUHEHUN U CBEJEHUN O XapaKTEPUCTUKAX, MOJTYYEHHBIX
TaKUM METOJIOM COEIUHEHHUI

3.1 IloaroToBUTH COOOIIEHUE O CYIIECTBYIOUIMX METOJIaX MOIYYCHHUS
KPEMHUUOPraHUYeCKUX coeMHeHn. OOCYaUTh U BBIOpaTh ONTUMAJIBHBIA METO/I.

3.2 OcyIIecTBUTh CUHTE3 KPEMHUHOPTAaHUYECKUX COSAMHEHNI BEIOpAHHBIM
METO/I0M

3.3 HccnenoBath MOIYyYEHHOE COEUHEHUE METOIAMH 3JIEMEHTHOTO aHAJIN3a,
YCTaHOBUTB €TI0 COCTaB.

3.4 UccnenoBaTh MOMYYEHHOE COCIUHEHUE C MOMOIIBIO0 (PU3UKO-XUMUYECKUX
METO/IOB. Y CTAHOBUTH CTPYKTYpPY BEIECTBA

4.00paboTarh MOIMyYEHHBIE JAHHBIE, MOArOTOBUTH pedepar Mo MOJTyYeHHBIM
pe3yJbTaTam.

IHoaroroBka qokJjaaa 1o 3aJaHHOH TeMe

BriOpaTh Temy nokiana
Oco3HaTh TEMY, LIEAH U 3a]1a4d JOKIaaa
[IpoBecTr nmuTEpaTypHBIM HOUCK MO TEME JTOKJIaAa
Crenatb KOHCIIEKT OCHOBHBIX IMOJIOKEHUHN JOKIaaa

ok wWNhE

[1oaroToBUTH NPE3EHTALIMIO.

IHoaroroBka npe3eHTAlUM K JOKJIALY

TexHonorus co3aanus NPE3EHTAUU COCTOUT U3 TPEX ITAIOB:

Ilepseiit oTamn: I1naHupoBaHue Npe3eHTALNH.

[I;manupoBaHUE BKIIOYAECT:

1. Onpenenenue Henu.

2. Onpenenenue 3a1a4y Mpe3eHTAIUH.

3. ITox6op HeoOxoauMoi HHGOPMAIIUH.

4. TlnanupoBaHue BBICTYIICHUS U ONpeieTIeHne He00X0IUMOTIO BPEMEHH.
5. ®opMUpPOBAaHUE CTPYKTYPHI IIPE3ECHTALUU.


http://www.dvfu.ru/library/

6. IIpoBepka JIOruKM nojgaun MaTepuana.

7. IloaroToBKa 3aKIIFOYEHUS.

Bropoii atan: Pa3paboTka npezeHTaIum.

Pa3paloTka npe3eHTanny BKIOYaeT:

1. ITouck cOOTBETCTBUS METOI0JIOTMYECKUX TPEOOBAaHUM MOJTOTOBKU CIAi0B
C MPOEKTUPYEMBIMU CJIaliJaMU NPE3EHTALIUY.

2. O6ecnieueHne BEPTUKAIBHON U TOPU3OHTAIBHON JIOTUKU COJEPKaHUSI.

3. PazpaboTka nu3aiiHa.

4. Be160p ONTUMAIBHOTO COOTHOIICHHSI TEKCTa U Tpadudeckoil nHPOpMaInu.

Tpetuit atan. OTnagka u NpoBepKa NPe3eHTALNH.

IHoaroroBka K 1a00paTOPHBIM 3aAHATHSIM.
3amanue Ha JOM K J1abopatopHoMy 3aHsTHIO Ne 1
[IpocMoTpeTh Marepuan JEKIuH, y4eOHHKH W METOJIMYECKOe Iocobue W
MOJATOTOBUTHCS K coOeceqoBaHUI0 MO Teme paszziena Nel U BBITIOJIHEHUIO 3aJlaHUN
nabopatopHOil pabOTHI.
3anmanue Ha JOM K TJaOOpaTopHbBIM 3aHATHSIM Ne 2-6
BrINMOMHUTH MPOEKT MO BHIOPAHHOW TEME IO CIAEAYIOEMY aITOPUTMY:
1.1. BriOpaTh TEMY MpOEKTA
1.2. Oco3HaTh TeMy, €U U 33/1a4d MPOEKTA
1.3 CpopmupoBaTh KOMaHIy MPOCKTA
1.4 Pactipenenuth 00s3aHHOCTH B KOMaH/IE MPOEKTA
2.1 CnenaTh KOHCIIEKT OCHOBHBIX OJIOKEHUI METOIa
2.2 3apaTh BONPOCHI, YTOUYHUTH NOHATHS 1I€JIb, 33]1a41, STAIbI
2.3 IlpoBecTr TUTEPATYPHBINA MMOMCK ONTUMATBHBIX METOIOB ITOTYYCHUS
HAHOMATEPUAJIOB U CBEACHUMN O XapaKTEPUCTUKAX MOJYYECHHBIX TAKUM METOJIOM
HaHOMAaTEpPUAJIOB
3.1 IloaroToBUTH COOOIIIEHNE O CYIECTBYIOIIUX METO/IAX MOTyUCHUS
HaHomaTepuanoB. OOCYIUTh U BEIOPATh ONTUMATBHBIA METO/.
3.2 Ocy1ecTBUTh CHHTE3 HAHOMATEPHAJIOB BEIOPAHHBIM METOI0M
3.3 UccnenoBath MOJyYEHHOE COCTMHEHUE METOAaMU SJIEMEHTHOTO aHaIN3a,
YCTaHOBJICHHE COCTaBa BEILIECTRA.
3.4 UccnenoBaTh MOTYUYEHHOE COCAMHEHUE C MOMOIIBI0 (DU3UKO-XUMUUECKUX
METOJI0B. Y CTAHOBUTH CTPYKTYPY BeIll€CTBA
4.006paboTath MONYYEHHBIC TaHHBIC, MOATOTOBUTH MOKJIAJ] IO TOJYyYCHHBIM
pe3yJibTaTam.
3agaHue Ha OM K J1Ja00OpaTOpHBIM 3aHATHUSIM Ne /-8
[IpocmoTpeTs MaTepuan JeKIHUd, Y4eOHUKHM W METOJUYECKOoe Mocodue u
MOATOTOBUTHCSI K OMNPEACTICHUIO COACPKAHUSI AJIEMEHTOB B KPEMHUHOPTaHUYECKUX



COEIMHEHHUAX pa3HBIMU METOIAMHU U VICCJIEIOBAHMIO CTPYKTYPBI
KPEMHUNOPTaHUYECKUX COCTUHEHUH C MPUMEHEHHEM (PU3UKO-XUMUYECKUX METOJIOB.

3amanne Ha TOM K J1abopatopHOMy 3aHSITHIO Ne 9

[TpocMoTpeTs MaTepuan JEKIHi, Y4eOHHKM M METOAMYECKOe I0ocCoOue u
IIOATOTOBUTHCS K Mou(pUKaLUU Pa3IMYHBIX IIOBEPXHOCTEN
KPEMHUUOPraHUYECKUMH COECIUHEHUSMH.

IMoaroroBka k 3k3ameny. K cpaue sk3ameHa JTomycKaroTcsl OOydaroluecs,
BBITNIOJIHUBIINE Bce 3a7aHus (J1abOpaTOpPHBIE, CAMOCTOSITENBHBIE), IPELYCMOTPEHHBIE
y4eOHOW MporpaMMol JUCHUIUIMHBI, TOCETUBIINE He MeHee 85% ayAauTOpHBIX

3aHATHM.

IX. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

JUCHMUILIAHBI
% IlepeueHb TULIEH3UOHHOTO
HaumenoBanue crienuaIbHbIX * | OCHAIIEHHOCTH CIIEIMAIbHBIX
N o N . MIPOrPaMMHOTO 00ECTIeUeHUSI.

MOMEIICHUT W TMOMEIIEHUH IS | TOMEIIEeHUH ¥ TOMELICHUH IS

. . PexBU3UTEI TOATBEPKAAIOLIETO
CaMOCTOSATENIFHON pabOTHI CaMOCTOSATENLHOM PaboThI

JIOKYMEHTa

690922, IlpuMopckuii  Kpad, T. Microsoft Office - nunensus
BnaguBocTox, OCTpOB Pycckwit, Standard Enrollment Ne 62820593.
mocenok Asike, 10, xopmyc L, ayn. L Jara oxoxnuanus 2020-06-30.
607. MynsTHMeaHiiHOE 000PYIOBaHHE:
YuebHas ayautopus ans nposeneans | KK-manens 47", Full HD, LG M4716
3aHATUH JEKIMOHHOTO THIIA, CCBA - 1 wr. [TapThl 1 cTYNIBA

TPYNNOBBIX ¥ HHIUBUAYAIbHBIX
KOHCYJIbTallUii, TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOUHOM aTTeCTalMU.

UK cnexrpomerp SpectrumBXII
(PERKIN ELMER) — 1 mT.;

690922, TTpmopekii Kpai, . NK\KP criekrpomerp BRUKER\Vertex

BiiajMBocTOK, 0cTpoB Pycckuit 70— 1

nocenok Asikc, 10, kopmyc L, L462 E?:FTPO@OTOMHPY(D\BHH Cintra 5 -1
JTabopaTopusi aTOMHOH CIEKTPOCKOIHU crexTpodoTomerp YMBIJL Shimadzu
Y MOJICKYJIIPHBIX METOJ/IOB aHAIH3a: 2550 - | .

cexrop UK, KP cnekrpomerpuu, YO u
BU/I cniekTpocKomuu, CEKTOp
TepMOaHaIH3a

UK muxpockonr BRUKER Hiperion — 1
wrT.; Mukpokanopumerp DSC 60
SHIMADZU — 1 wrt.;

nepusarorpad DTG 60H SHIMADZY —

1 1T, ;
690922, ITpumopckuii kpaif, T.
Buagusoctok, octpos Pycckuid, OHeproauciepCHOHHBINA
nocenok Asikc, 10, kopmyc L, aya. L PEHTIeHO(ITyOpECIICHTHBIH
474, cnektpomeTrp Shimadzu DX800HS.-
JlaGopaTopusi MOJIEKYJIIPHOTO 1t.; ICPE 9000 sMuccHOHHBII
aHanM3a: 1abopaTropys aTOMHON CHEKTPOMETP C UHIYKTUBHO CBSA3aHHOU
CHEKTPOCKOIHMH U MOJIEKYJIIPHBIX wrazmMoi — 1 mr.;
METOJIOB aHAJIN3a: CEKTOP JIEMEHTHOTO | BOZOpOoHbIH reHeparop Parker — 1 .

aHaJIn3a

Llentpudyra SIGMA 2-16P, neus
MydenpHas, 3 mKkada BEITSHKHBIX IS
pabots ¢ JIBX, cronentauma -
FRIDURIT 20 (B xommiexre) JIAB-

690922, IIpumopckuii kpaif, T.
Buagusoctok, octpos Pycckuid,
nocenok Asike, 10, kopnyc L, aya. L

842. .
PRO 1, ncnaputens poranuonHsiit 1P-
JlaGoparopus crienuann3upoBaHHBIX o
1JIT, mikad BBITSKHOU AJIST MBIThSI
MPAKTUKYMOB

mocyibl, cronernauia - TRESPA, 2




yamm pazmepom 430*380*285, mkad
BBITSDKHOH JUIsl paOOTBI C KUCIIOTAMH,
crosemHuna - VITE (B kommuiexTe)
JIAB-PRO IIIB, BakyyMHBII
cymmnbHbIi mkad Vacucell 22,
AJIEKTPOHHBIE aHAUTHYECKUE BECHI,
mkad s 6amutonoB JIAB-PRO IIIMbB
60.35.165, maruutHas Memainka MR
30001 (Heidolph. I'epmanns) ¢
nmogorpesom 1o 300 C, Hacoc
BAaKyyMHBII IUIaCTUHYATO-POTOPHBIN
2HBP -5IM, BaKyyMHEIi1 arperar,
CTOJIBI JJAOOPATOPHBIE U CTYJIbS

VIll. ®OHJAbl OHEHOYHBIX CPEJACTB




HepequL (l)OpM OLCHUBAHMiA, IPUMECHACMBIX Ha PA3JIUYIHBIX ITarax (l)OpMI/IpOBaHI/IH KOMHeTeHHHﬁ B X0J1¢ oCBOCHUA

AUCUMILIMHBI / MOXYJISA

N KOHTpOJIHpYeMbIe OneHouHbIE CPEICTBA - HAUMEHOBAHUE
I /il pas3aensl / TeMbI Komp! u 3Tansr popMupoBaHUs KOMIICTCHIIUN ek . IPOMEKYTOUHAS
JCLUILITHHBI VI KOHTPOTE arTecTanus

1. Pazgen 1. [1K-1.2 Beibupaer 3HaeT:  JKCHEpUMEHTaJbHblE M  PacyeTHo- Brinonnenue DK3aMeHaIMOHH
BBenenue B kypc OKCIIEPUMEHTAJbHBIE U TEOPETUYECKHE  METOJbI, HEeOoOXoAuMble [UIsi J1abOopaTOpHOU paboThI bI€ BOIPOCHI
«KpemHuiioprannyec = pacyeTHO-TEOPETHUECKHUE BBINOJHEHU dKCIIepUMEeHTAIbHON yacTu BKP Nel. ITpoBepka otuera NeNel-5.
KHE COCUHEHUSD) METO/bl PELICHUS 3HaTh MpaBUia TEXHUKHU 0€30MaCHOCTH MU IPo- 1o 1abopaTtopHoOit

MOCTABJICHHOM 3a/1a4ll  BEJCHUHM XUMHUYECCKHUX OIBITOB B 00JIACTH XUMHUHU pabote Nel (ITP -6)

UCXOJI U3 UMEIOLIUXCS  KPEMHUUOPIaHUYECKUX COEAMHEHUIN

MATCpHATIEHBIX 1 YMeeT: BHIOUpATh SKCIIEpUMEHTaIbHBIE U pacueT- [IpoBepka otueta mno DK3aMeHalMOHH

BPCMCHHBIX pecypeoB HO-TEOPETUYECKUE METO/IbI PELICHMS IOCTaBIEH-  JabopaTopHOIl paboTe | bIe BOIPOCHI
HOM 3a7]a4¥ UCXO/Isl U3 UMEIOLUXCA MaTepraib- Nel (TIP -6) NoNel-5.
HBIX U BPEMEHHBIX PECYPCOB
Biageer: HaBbIKaMu BbIOOPA SKCIIEPUMEHTAIBHBIX  BblnonHenue DK3aMeHaIMOHH
U pacuyeTHO-TEOPETUUECKUX METOJIOB PELICHHS [T0- J1a00paTOpHOM paboThl  ble BONPOCHI
CTaBJICHHOMH 3a7auu ucxons u3 uMmeromuxcs mare- Nel. IlpoBepka otuera  NeNel-b.
pHUATIbHBIX U BPEMEHHBIX PECYPCOB. 10 J1a00paToOpHOii

pabote Nel (TTP -6)

2. Pazmen 2. Cunresu  [IK-1.1 CocraBusier Brinosnnenue DK3aMeHAalOHH
CBOMCTBA oOuuii niuax 3HaeT: npaBuJia MIIAHUPOBAHMSI UCCIIEIOBAHUS B 1abopaTopHbBIX paboT bI€ BOIIPOCHI
KPEMHHHOpPraHU4eCK HUCCIIEI0BAHUS U 00J1acTH XUMHH KpeMHUHOopranndeckux coenune- NeNe 2 — 6, moaroroBka | NeNe 6-22
UX COCIUHEHMI JIETaNbHBIC TIIAHBI HHM [TpoekTa (ITP-9)

OT/IEJIbHBIX CTA/IUI Hoxknan (YO-3)
Brinonnenue DK3aMEeHaIlMOHH
YMeeT: mIaHupoBaTh UCCIIEJOBAHNUE U BBIIEIATh 11abopaTOpHKIX PadoT bIe BOTPOCET
—_ NoNe 2 — NoNe 6-22

OTACIBHBIC CTaAUHN UCCIICAOBAHUSA B 00J1acTH XH-
MHNU KpCMHHﬁopF aHUYECKUX COCOUHEHUI

6, IoAroTOBKA
[Tpoekra (ITP-9 Jloknan
(YO-3))




Brinonnenue DK3aMeHAalMOHH

Brageer: HaBbIKaMU TUTAHUPOBAHMSI HCCIICIOBAaHUS TaOOPAaTOPHBIX paboT bI€ BOIIPOCHI

U IE€TAJILHOTO IUIAHBI OTAENbHBIX cTaauil B oOma-  NeNe 2 — 6, moaroroska | NelNe 6-22

CTU XMMHHU KPEMHUHOPTaHUYECKUX COCIMHEHUI [TpoexkTa (ITP-9) [oknan

(YO-3)

[1K-7.1 'oroButr 3HaTh METOIOJOTUIO ITOAIOTOBKHU IUIAHOB Brinonnenune DK3aMeHaIOHH
JleTalIbHBIC IJIaHbI otnenbHbIX craguil npukiaaabix HUP u HUOKP  naGoparopubix pabot BI€ BOIIPOCHI
OTIENbHBIX CTaaul YMeTh NpoBOIUTH MOJTOTOBKY AeTalbHBIX MIaHOB NeNe 2 — 6, moaroroBka | NoNe 6-22
npukiaaasix HUAP u otaensHbIX ctaauii mpukinagasix HUP u HUOKP  TIpoekra (ITP-9) Jlokman
HUOKP Brnamers HaBBIKAMH ITOATOTOBKH JeTalbHBIX 1a- (Y O-3)

HOB OTJEJBHBIX cTaaui npukiagaeix HUP u

HUOKP
[1IK-7.2 T'oToBUT 3HaTh OCHOBHI O(hOpMIIEHUS JOKYMEHTAIINH 110 Brinonnenue DK3aMeHallMOHH
JIOKYMEHTAIIUIO 110 MOATOTOBKE, IIPOBEACHUIO U PE3YyJIbTaTaM 1a00paTOPHBIX padOT bI€ BOIIPOCHI
MOAroToBKe, NnpoBeneHuto npukiaaabix HUP u HUOKP NeNe 2 — 6, mogroroBka | NeNe 6-22
U pe3yibTaram YMeTh rOTOBHUTH IOKYMEHTAIIMIO 110 moaroToBke,  I[Ipoekra (ITP-9) oxnan
npukinagaeix HUP u HPOBE/ICHUIO U pe3yibrartam npukianaeix HUPu - (YO-3)
HUOKP HUOKP

Bnaners HaBbIKaM¥ OJATOTOBKU JOKYMEHTALIMH 11O

MPOBEJICHUIO U pe3yJibTataMm npukinaaasix HAP u

HUOKP
[IK-7.3 Ipemnaraer 3HaTh TEXHUUYECKHE CPEJCTBA U METO/IbI Beinonnenue DK3aMeHaIMOHH
TEXHUYECKUE CPEACTBA M UCMBITAHUM JUIS PELIEHUs 3a/1a4 B paMKax nabopaTopHbBIX paboT bI€ BONPOCHI
metoxas!l ucnibitanuil (3 npukinagaeix HUP m HUOKP Ymers npumenste  NeNe 2 — 6, monroroBka  NoNe 6-22
Ha0Opa UMEIOLIUXCS) UII  TEXHUYECKHE CPEJCTBAa U MEeTO bl ucnbiTanmii yis  [Ipoekra (ITP-9) Jlokman
pElIeHUs IOCTABJICHHBIX  pElIeHUs 3a]1a4 B paMKax npukiaaasix HUP n (YO-3)
3a7a4 B paMKax HUOKP
npukiaaasix HUP u BrnaneTs HaBbIKaMM pEIICHUS MTOCTABICHHBIX 3a]a4
HUOKP B pamkax npukiaaabix HUP u HUOKP ncnone3ys

TEXHUYECKHE CPEICTBA M METO/IbI HCTIBITAHUM (13

Habopa UMEIOTIINXCSI)
[IK-7.4 TTpoBoauT 3HaTh METOJIbI U CITIOCOOBI IPOBEICHHSI HCTIBITAaHUsI  BrImonHeHue DK3aMeHAallMOHH




UCIIBITAaHUS MHHOBAIIMOHHOM MPOTYKIIUU 1abopaTopHBIX paboT bI€ BOIIPOCHI
MHHOBAI[MOHHOMI YMeTb NpOBOAUTH UCIIBITAHUSI MHHOBAIIMOHHOM NeNe 2 — 6, mogroroBka | NeNe 6-22
MPOAYKIUH NPOAYKIHUH ITpoekra (ITP-9) [oknan
Brnanets HaBbikamu nipoBeeHus ucnbiTanus ua-  (YO-3)
HOBAI[MOHHOM MPOAYKIUU
Pazgen 2. Cunres u I1K-3.2 Onpenensier 3HAET: METOIOJOTHIO ONPEIEIECHUS] BOZMOKHBIX Brinonnenue DK3aMeHaIOHH
CBOHCTBa BO3MO)KHbIE HAIPABJICHUs HaIlpaBJICHUN pa3BUTHUS HAYyYHO- 1abopaTopHbIX paboT bI€ BOIIPOCHI
KpPEeMHHHOpPraHUYEeCK pa3ButTHUs paboT U HCCJIEIOBATENBCKON paboThI NeNe 7 — 8, ITpoBepka NoNe 6-22
UX COCTMHEHUH MEPCIEKTUBBI OTYETOB T10
MIPAKTUIECKOTO nabopatopHoit pabote
IIPUMEHEHHUS OJIyYEHHBIX (TIP -6)
PE3yIIbTaToB YMeer: onpenensiTe BO3MOKHbIE HallpaBJICHUS Boinonnenue DK3aMeHaIMOHH
pa3BUTHA pabOT U MEPCIEKTUBBI IPAKTUYECKOTO  JTAOOPaTOPHBIX paboT bI€ BOIIPOCHI
NPUMEHEHHS OJYYSHHBIX Pe3yJIbTaTOB NeNe 7 — 8, ITpoBepka NeNe 6-22
OTYETOB I10
nabopaTopHoi pabore
(TIP -6)
Brnazgeer: cnocoOHOCTBIO ONPEENATh BO3MOXKHbIE  BblnonHenue DK3aMeHaIMOHH
HAIPaBIICHUS PA3BUTHUS paOdOT U MEPCIIEKTUBBI 1a00paTOpHBIX PaboT b€ BOIIPOCHI
NPaKTUYECKOTO IIPUMEHEHUS TTOTyYeHHBIX pe3ynib- NelNe 7 — 8, TIpoBepka NeNe 6-22
TaToB OTYETOB I10
nabopaTopHoi pabore
(TIP -6)
Paznen 2. Cuntes u  I1K-3.1 Cucremarusupyer 3HaeT: METOAOIOTHIO CUCTEMATH3AIMK U aHanu3a  BrinonHeHue DK3aMeHaIMOHH
CBOMCTBA uH(pOpMalIHIO, uHpopmanuu, nonyueHHot B xoge HVUP u HUOKP naGoparopHoii paboThl | ble BOIIPOCHI
KpeMHHIOpraHmieck mnoiiyueHHyto B xoae HUP Ne 9, TIpoBepka otuera  NoNe 23-31
HX COEIMHEHHUU n HUOKP, ananuzupyer 1o 1abopaTopHOi
€€ U COIOCTABIISET C pa6ote (TIP -6) Tect
JUTEPaTypPHBIMA (TTP-1)
AaHHBIMH YmMeet: conocTaBisaTh HHOPMAITHIO, TTOTYyYeHHYIO0 BrImonHeHne DK3aMeHaIMOHH
B xone HUP u HUOKP ¢ nuteparypHbIMU JaHHBI- J1a0OpaTOpHOM pabOThl  ble BONPOCHI
MU Ne 9, TIpoBepka otuera | NeNe 23-31




110 JTa0OpaTOPHOM
pa6ote (TIP -6) Tect
(TTP-1)

Biageer: HaBbIKaMu CUCTEMATHU3aLMK U aHAJIA3A
uHpopmanuu, nonydeHHoi B xone HUP u HUOKP
U COIIOCTABJICHUS C JINTEPATYPHBIMH JaHHBIMU

Brinonnenue
nabopaTtopHOi paboThI
Ne 9, IIpoBepka oTuera
110 1ab0paTopHOI
pa6ore (TIP -6) Tect
(TTP-1)

DK3aMeHaIOHH

bI€ BOIIPOCHI
NeNe 23-31




IlIkana oueHUBaHUS YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIMMA

OueHoYHbIE CPeCTBA ISl TeKYILel aTTecTaluu

Tekymasi arrectanusi CTYJCHTOB IO IUCHUIUIMHE «KpeMHUIOpraHu4ecKue
COEMHEHUSD> MPOBOJUTCS B COOTBETCTBHM C JIOKAJbHBIMU HOPMATHBHBIMU aKTaMU
JAB®Y wu sBugercs oOs3arenpHOM. Tekymas arrectamus IO JAUCIUILIINHE
«KpemHuiiopraHudeckue COCIUHEHUS» TPOBOJUTCA B (OpME KOHTPOJIbHBIX
meponpusTuii  ([okiax, oTder 1o JlabopaTopHod padoTe, TPOEKT, TECT) IIo
OIICHUBAHUIO (DAKTUYECKUX PE3yJIbTATOB OOYYECHHsS CTYIACHTOB M OCYIIECTBIIACTCS
BeaymmM TpenonaBareneM. OOBEKTaMU OIEHWBAHMS BBICTYNAIOT: - Yy4eOHas
JTUCHUIUIMHA (AKTUBHOCTh HA 3aHSTUAX, CBOEBPEMEHHOCTh BBITIOJIHEHUS PA3TUUYHBIX
BUJIOB 33JlaHUM, MOCEIIAEMOCTh BCEX BUJIOB 3aHATUN MO aTTECTYEMOW TUCIMIUIMHE);
- CTEIIEHb YCBOCHUS TEOPETUUYECKUX 3HAHWU; - YPOBEHb OBJIAJICHUS IPAKTUUYECKUMU
YMEHUSMH W HaBBIKAMM 10 BCEM BHJIaM Yy4eOHOH paldoThl; - PpE3yJIbTaThl
CaMOCTOSATEIIbHON paOOTHI.

|. YcTHbIi onpoc

1. Hoxnan, coobmenue (YO-3) (IIpoaykT caMocTosTENbHOM paboThl 00yyarole-
rocsi, NpeACTaBISIONIUN COO0M MyOIMYHOE BHICTYIUICHHE MO MPEACTABICHUIO TOTyUYeH-
HBIX  pPE3yJbTaTOB  PELICHHsS  ONPEACICHHOM  y4eOHO-TIPAaKTUYECKOH, y4eOHO-
HCCIICIOBATEIHLCKOM MM HAYYHOM TeMbI) - TeMbI JT0KJIa10B, COOOIICHHIA.

2. Dx3ameH (CpeacTBO MPOMEKYTOYHOTO KOHTPOJsi) — Bompockl k 9K3aMeHy,
o0pa3Iiel OUIIETOB.

TeMbl 10KJIAI0B
1. Cunanbl u opraHocwianbl. MeToapl cuHTe3a. XUMUYECKUE CBOMCTBA Opra-
HOXJIOPCHUJIAHOB.

2. CuHTe3 KpPEeMHHHOPraHWYECKHUX COCIWHEHUN B3aWMOJCHCTBHEM Mar-
HUMOPTraHUYECKUX COEAUHEHUN C TaJIOT€HUIaMU KPEMHMUS

3. CuHTe3 rHIpOKCOMPOU3BOIHBIX OpraHuicuiaanoB ¢popmyiisl RaSi(OH)4n

4, CuHTE3 KpEeMHUHOPTaHMYECKUX COCAMHEHUN B3aWMOJICHCTBUEM ITMHKO-
OPraHUYeCKUX COCMHEHUN Cc TETPAATKOKCUCHIIAHAMHA u an-
KWI(apui1)aTKOKCUCUITaHAMH.

5. CuHTe3 KpeMHUHOPTraHMYECKUX COCAMHEHUN B3aWMOJICUCTBUEM IIMHKO-
OPraHUYECKUX COCAUHEHUN C TaJlOr€HUIaMU KPEMHHUS U UX MPOU3BOIHBIMU

6. Ilomuopranocunazanbl. CriocoObI MOTYUYEHUS U CBOMCTBA MOJMOPTAHOCH-
JIa3aHOB.

/. HoBble myTH CHHTE3a KPEMHUMOPTaHUYECKUX MMOJMMEPOB

8. KpeMHuilopraHnueckue noJiMMepbl: XUMHUYECKUE U (PU3MUYECKHUE CBOMCTBA

KpuTtepun oieHKH YCTHOTO 10KJIa/1a
10-9 GamnoB (OTJIIMYHO), BBICTABISIETCS CTYNEHTY, €CIHU CTYIEHT IO TeMe



JOKJIaJja TOYHO ONPENeNui ero CoAep)KaHue U CcocTaBistonime;, paboTa
XapaKTepU3yeTCs] CMBICIIOBOM IEIOCTHOCTHIO, CBS3HOCTHIO M IOCJIEI0BATEIbHOCTD
U3JI0’KEHUS; IPUBEICHBI INTEPATypHbIC TaHHBIE, CTATUCTUYECKUE CBEACHUS; CTYACHT
BJIa/ICET HABBIKOM CAMOCTOSITENIFHOTO IOMCKAa HEOOXOJMMOH MO TeMe OKJaaa
uHbOpMaIlMK, METOJAaMHU ToWcka HH(OpManuM, TpUeMaMd aHalu3a W BbIOOpa
TEOPETUIECKON MH(OPMALINH 10 TEME J0KIaAa; (PaKTUIECKUX OMIMOOK, CBSI3aHHBIX C
MOHMMAaHUEM U PaCKpPBITHUEM TEMBI JOKJIaJa HET.

8-7 06amioB (XOpOIIO) BBICTABISETCS, €CIM CTYIASHT IO TeMme JOoKjIajaa
JIOCTaTOYHO TOYHO ONpPENEIHJI €ro CoAepXaHHWe | COCTaBlsionue; paborta
XapaKTepPU3yeTCs CMBICIOBOW IICJIOCTHOCTBIO, CBSI3HOCTBHIO M IOCIEAOBATEIHLHOCTH
U3JIOKEHUS; JTOMYIICHO HE3HAUWTENbHBIE OIMMOKA MPU OOBSICHEHUH COJCPIKAHUS
TEMBI JOKJIaJa; TPUBEICHBI JHUTEpaTypHbIC IaHHBIC; CTYACHT BIAJCET HABBIKOM
CaMOCTOSITEILHOTO TIOMCKa HEOOXOAUMOW M0 TeMe JoKiazga uH(pOopMaluy;
(dakTUYECKUX OMMOOK, CBI3aHHBIX C TOHUMAHUEM M PACKPBHITHEM TEMBI TOKJIa1a HET.

/-6 0annoB (yIOBIETBOPHUTEIBHO) BBICTABIIAETCS, €CIU CTYJIEHT €CIU CTYIAEHT
o TeMe [OKJaJa OMpeAeNTni OCHOBHOE €ro COJAEp)KaHHEe M COCTaBIISIONINE,
NOHMMaeT ©0a30BbIe TEOPETHUECKHE OCHOBBI TEeMBl JOKIaZa ; JIOMYLICHO
HE3HAYUTENbHBIE OMMOKH TpU OOBSCHEHUH COJCpXKAHUS TEMBI JOKJIaaa; He
IpUBEICHBl JINTEPATypHbIE JaHHBIC;, CTYIEHT I[OKa3bIBaeT HE JOCTATOYHOE
o0JalaHue HAaBBIKOM CaMOCTOSITEIFHOTO IMOMCKa HEOOXOAMMOW MO TeMe JOKJIaaa
uHpOpMallMU; UMEIOTCS HEe3HAyUTeNbHble (AKTHUYECKHEe OIIMOKH, CBSI3aHHBIE C
NOHMMAaHHEM U PACKpPBITHEM TEMbI JOKJIAJA.

5-1 Oamn (HEYIOBJIETBOPUTEIBHO) BBICTABIISAETCS, €CJIM HCIOJB3YeTCs MJis
JoKJIaja TeKCT O0e3 mnepepaboTKH, aHaiu3a M KOMMEHTApUEB, OTCYTCTBYIOT
NOHMMAaHHUE TEMbl; HE pacKpbhITa COAEpX)aHUEe TEMbl JOKJaja; OTCYTCTBYET
JIOTHYECKast MOCIeI0BaTeNIbHOCTh B CTPYKTYpE JOKIa/a.

I1. [IucbMeHHbIE PAGOTHI

1. Tecr (ITP-1) (Cucrema cTaHAapTH3UPOBAHHBIX 3aJaHUH, MO3BOJISIOIIAS
aBTOMATHU3MPOBATh  MPOIECAYpPY HW3MEpPEHUS YPOBHS 3HAHUH W yMCHHU
oOyuatorerocs) - ®oH/I TECTOBBIX 3aJJaHUiA.

2. Jlaboparopuass padota (ITP-6) (CpeactBo uis 3akperuieHHsT W MPAKTHUSCKOIO
OCBOCHHS MaTepualia 1O OIpeaeieHHOMYy paszeny) - Komrmutekt jgabopaTOpHBIX
3aJ1aHUN.

3. IIpoexr (ITP-9) (KoHeuHbIi MPOAYKT, MOJyYaeMbIil B pe3y/IbTaTe TUIAHUPOBAHHS U
BBITIOJTHCHHSI KOMIUIEKCa YIeOHBIX W HMCCIICIOBATEIbCKUX 3amanuii. [lo3Bosser ore-
HUTh YMEHHUsS 00yYaONUXCs CAaMOCTOSATEIbHO KOHCTPYHUPOBATh CBOM 3HAHMS B MPO-
I[ECCe PELICHUS MPAKTHUECKHUX 3aJad M NpoOJieM, OpUEHTUPOBATLCS B MH(pOpMAIIH-
OHHOM TIPOCTPAHCTBE U ypOBEHb CHOPMHUPOBAHHOCTH AHAJTUTHYECKHMX, HCCIICIOBa-
TEIbCKUX HABBIKOB, HABBIKOB IMPAKTHYECKOTO W TBOPYECKOIO MBIINUICHUS. MOXeET
BBIIOJTHATHCS B MHMBHIYAJIbHOM TOPSIKE WU TPYNNOW 00ydarommxcs) - TeMsl
I'PYNITOBBIX WU/WIM WHIUBUAYATBHBIX POCKTOB



TecTOoBBIE 3aJaHUA K TeMaM

Pa3znena 2. «CuHTe3 M CBOIiCTBa KPEMHHMIIOPraHMYECKUX COeIUHEHMID)

1.
1)
2)
3)
4)

2.
1)
2)
3)
4)

3.
1)
2)
3)
4)
4.

1)

2)

3)

COEJIMHEHU S OBLIENA ®OPMVYIJIBI SiH4HIg, HABBIBAIOTCS
OpraHOCHJIAHBI

raJIOr€HCUIIAHbI

OpraHorajgoreHCUIaHbl

T'MIPOKCOCHIIAHBI

COEJIMHEHU S OBILIEN ®OPMVJIBI R,Si(OH)s.n HASBIBAIOTCS
OpPraHOCHIIaHBI

OpPraHOTaJIOTEHCUIIAHBI

OpPTraHOTHIPOKCOCUITAHBI

OpPTraHOCHIIOKCAHBI

COEJIMHEHUE CH3Si(C¢Hs)(NH,), HA3BIBAETCS
MGTI/IJI(beHI/IJICHJIaHI/IHIII/IaMHH
MGTI/IJII[I/IEIMI/IHOCI/IJII/IJI6GH3OH
MGTI/IJI(bCHI/IJII[I/IaMI/IHOCI/IHaH

MGTI/IJ](bGHI/IJII[I/ICI/IJIaBaH

COEJUHEHME 111,555-rekcametun-3-heHuni-3-MeTUITPUCHIIOK-CaH
OTBEYAET ®OPMVIJIE

C|6H5
(CH3)2§i—CH2—§i—O—Si(CH3)3

CHj;

CH; CHs

I I
(CHy);$i-0—Si—0—Si—CHj
OCH; C¢Hs CH,

(|3H3 ?6H5
(CHy);—Si—0—Si—0—Si(CHy),
CeHs
CeHs

I
(CH3)38i-0—8i—0—Si(CHy);
CHj,



1)

3)
4)

3)

1)
2)
3)
4)

1)
2)
3)

1)
2)
3)
4)

COEJUHEHUE ®OPMVJIbI (CH3)3SiCH,CH,CH,C(O)-CH,-C(O)CsHs
HA3BIBAETCA

2,2-TAMETIIICUIIOKCH-8-(peHmT-HoHa-6,8- 1noH

1,1-tpumeTnncuini-/ -peHnIoKkTa-5, / -IuoH
2,2-numeTtwiicuna-8-henmnokra-6,8-1ruox

TPUMETHIICHIIMIIPOTII() CHUIIPOTIAaH THOH

COEIMHEHME 1,3,3,5,5-nentametwi-7, 7/ -nudeHui-1-TpuMeTr-
cunokcunukiaorerpacwiokcan OTBEHAET ®OPMVIIE

2)
Me  Me Ph Ph
./ N/
Me 070 Me 07N
e e
>SiC >Si—O0SiMe >Sic >Si—0SiMe;
Me” ~O O™ 3 Me” ~O 0™
;Si\/ Me >Si\/ Me
Ph Ph Me" Me
4)
Me  Me Ph Me
./ N/
SIL S
Ph__. O - , Me_ . O O ,
Ph/Sl\O O/Sl—OSﬂ\/[e3 M /SI\O O/Sl—OSﬂ\/[e3
Si7T Me © ~si”~  Ph
Me” Me Me” Me

TTPY B3AUMOJIEMCTBUH R'sSiH + ROC(O)H — TIOJTYYAIOTCS
R',Si(H)OR + RCHO

R'sSi-COOR + H,

R';SiOCHO + RH

R'3Si-O-CH(OR)(OH)

IT1PH1 B3AHMOI[EPICTBHH Me,SiH; + C¢Hs=CH, — TIOJIYUHAIOTCA
IMTPOAYKThI

Me,SIHCH,=CHCgHs + H,

Me,(CsHsCH,CHy)Si

MEz(CeHsCHzCHz)SiH

MeSiH(CsHsCH=CH,), + MeH

TP B3AUMOJIEMCTBHU C,HsSiHCI; + 2C,HsMgBr —
TTOJIYYAIOTCA ITPOIYKTBI

(C2H5s)sSiH + 2MgCIBr

(C2H5)sSiCl + 2MgCIBr

(C2H5),SiH-SIH(C,Hs), + 2MgCIBr

(C2H5),SIiHCI + MgCIBr + C,HsMgBr



10. ITPU B3AHMOI[EI>1CTBHH CHsCl + Si—%“— I[TOJIYUAIOTCA
IMTPOAYKThI

1) C,Hg + CuCl, + SiCl,

2) CHsCuCl + SiCly4

3)_ (CH3)ZS|C|2 + CuCl,

4) (CH3)3SI-SI(CH3)3 + CuCl

11. PEHUJIMETUJIIUXJIOPCUJIAH TUIPOJIM3YIOT BOJOM ITPU
HAT'PEBAHUU C [TIOJIYVUEHUEM ITPOAYKTOB

1) CeHsCH3Si(OH)-0-Si(OH)CH;CsHs + HCI
2)
G
%i—O H + nHCI
Cels |
4)
OMe_ Ph
O/Si\O
CH3\SI_ é_,OH + H,0 + CH;Cl
_Si

1\ ~
cs” 07 Ph

Kpurepuu ouenku recra

«3a4TeHO» — BBICTABJISETCS CTYJICHTY, €CJIM BBIMOJIHEHO OoJiee 65 % Tecta mpu
TOM OTBET TOKa3bIBa€T 3HAHME BCETO Marepuaga M CTPYKTYpbl KOHKPETHOTO
BOIPOCA, a TAKKE€ OCHOBHOT'O COJAEPKaHMUS M HOBALlMM JIEKIIMOHHOTO Kypca CTYJCHT
JEMOHCTPUPYET OTUETIMBOE BJIaJCHHE MOHSITHIHBIM aniapaToM U TEPMUHOJIOTHEH;
JIOTHYECKH KOPPEKTHOE M3JI0KEHHE OTBETA, JOMyCKAETCS y4eT OTBETA, €CIU B IIEJIOM
OTBET OTPAXKAET CYIIHOCTh MOHSATHUS U BOIIPOCA; B I[EJIOM JIOTHYECKH KOPPEKTHOE, HO
HE BCETJ]a TOYHOE M3JI0KEHUE OTBETA

«He 3auTeHO» BBICTABJISETCS CTYAEHTY, €CJIM BBIOJHEHO MeHee 65 % TecTa,
MoKa3zaHbl (PparMeHTapHbIC, TOBEPXHOCTHBIC 3HAHUS MaTepHaia pasieina, a TaKKe,
eclii TOKa3aHO HE3HaHMe, JUOO OTPHIBOYHOE MPEACTABICHUE O MOHATHUAX U TEME
BOMPOCa, OTCYTCTBUE JIOTUYECKOM CBSI3U B OTBETE.

Tembl IrpynmnoBbIX U HHAUBUAYAJIBHBIX ITPOCKTOB

1. Cumanbpl W opraHocwiaHbl. MeTojsl CHUHTE3a. XUMHUUYECKHE CBOMCTBa oOpra-
HOXJIOPCHUJIAHOB.

2. CuHTe3 KpeMHUHOPTaHUYECKUX COCJIMHCHUI B3aUMOICHCTBHEM MarHUHOpPTraHU-
YECKUX COCIMHEHUH C TAJIOTCHUIAMU KPEMHUS



3. CuHTE3 rHAPOKCONPOU3BOAHBIX opranuicuaanoB Gopmyisl R,Si(OH)4.,

4. CuHTE3 KpPEMHUHOPIraHUYECKUX COEIMHEHUI B3aMMOJIEHCTBHEM IMHKOOPraHuye-

CKHMX COCJIMHEHHI C TEeTPAAIKOKCUCHIIAHAMY U aJTKWI(apuil ) IKOKCUCHIIAaHAMM.

5. CuHTEe3 KpeMHUHOPTraHUYECKUX COCTMHEHUI B3aUMOJICUCTBUEM ITMHKOOpPraHuYe-

CKHX COGI[I/IHCHI/Iﬁ C raJiIorcanaaMun KpCMHUA U UX ITPOU3BOAHBIMHA

6. HOJIHOpFaHOCI/IJIaSaHLI. CriocoOsbl IMOJIYUCHUA U CBOMCTBA IMOJIMOPTaHOCHUIIA3aHOB.

7. HoBble MyTH CUHTE3a KPEMHUMOPIaHUYECKUX MOJIMMEPOB

8. KpeMmHuiiopranmyeckue nojmMepbl: XUMUYECKUe U (PU3MUECKUE CBOMCTBA

9. Meroab! MOaMUKALIMN TOBEPXHOCTH KPEMHUMOPTaHUIECKUMHU COSAMHEHUSIMH.

10. CunukoHOBBIC KUAKOCTH (TIOJMMEpPHBIE METHJICHJIOKCAHBI, METHIIU(EHMICH-

JIOKCAHBbI)

11. CunmuKoHOBBIC KaydyKH (JTMHEHHBIE TTOJTHINMETHICUIIOKCAHBI)
12. CrexnomaacThl

13. CTEKIOTEKCTOIUTEI

14. CTeKI0BOIOKHHUTHI

K UTCPHUHN OICHKH NMPE3CHTAUN JOKJIada

Ornenka 1-2 Gann 3 6ayuoB (ymoBi.) | 4 6a/wI0B (XOPOIIO) 5 GaioB
(eym.) (0TIIMYHO)
Kpurepuu CopepxaHue KpUTEpPHUEB
PackpeiTne | Tema He packpeiTa. | Tema  packpeita | Tema packpsbita. | Tema packpsITa
TEMBI OtcyTtcTBYyeT HE NOJHOCTHIO. | [IpoBeneH  aHamu3 | MOJIHOCTHIO.
3aKJIIOYEHUE 3aKIOYeHUEe  HE | TEMBI. ITokazano | [IpoBenen ananus ¢
CAENaHO WU HE | UCIOJIb30BaHUE MIPUBJICYCHUEM
000CHOBAHO. JIOTIOJTHUTEIIbHOU JOTIOJTHUTEIBHOU
MH(pOpMaLINH. JTUTEPATYPHI u
3aKIro4YeHne 3IEKTPOHHBIX
CIEJIaHO U | ICTOYHUKOB
000CHOBaHO. uHpOopMalnu.
3axiroueHne
00OCHOBAHO.
IIpencrasn | IIpencrasinsemas [IpencraBnsemas | Ilpeacrasisemas [Ipencrasnsemas
eHue uHpopManus uHpopmanus He | UHpopMaIHs uHpopmanus
JIOTUYECKH HE | CUCTEeMaTU3HMpoBa | MOCJeloBaTeIbHa | | IOCIIEeI0BaTeNbHA U
CBsI3aHa. He |Ha u w/umu He | He CUCTEMAaTU3UPOBAH
HCIIOJIb30BaHbI rocliefioBaTesbHa | CUCTeMaTU3upoBaHa. | a. lcmonb30BaHbI
6a3oBbIe , 6azoBbie mpod. | Mcronb3oBaHbl 0a3oBbIe
npodeccnonanbHble | Micnonp3oBan 1-2 | Ga3oBbie npodeccuoHanbHbI
TEPMUHBI. 6a30BbIX  Npod. | mpodeccuoHaNbHbIE | € TEPMUHBI.
TEPMHHA. TEPMUHBI.
Odopmnen | He  wucnomnw3oBansl | Mcmons30BaHb Ucnonp30Banbl [Iupoxo
ue TEXHOJOTUH POWer | TeXHOJIOTHH. TEXHOJOTUU. POWeEr | HCIoIb30BaHbI
Point. Mmuoro | Power Point | Point. TexHoioruu Power
MCII0JIb30BaHO YaCTUYHO. TekcToBbIf Point u Ip.
pa3BEPHYTOTO YactuuHo MaTepra TekcToBbIi
TEKCTOBOT'O HCIOJIb30BaH UCII0JIb30BaH Marepuan
MaTepuaia, KOTOpbIH | pa3BEpHYTHIH te3ucHo. He Oosiee | MCIosIb30BaH




3a4YUTHIBACTCS. TEKCTOBBIH 2-X oInoOoK B | TE3HCHO.
Bonbmie 4-x ommboK | MaTepuana, MPECTaBISIEMON OTCyTCTBYIOT
B IPEICTABIIIEMOM | KOTOPBIH uHpOpMaLUu. omMnOKH B
uHpopmanuu. 3a4UThIBAETCS. 3- nHpopmanuu.
4  ommbku B
MpeICTaBIsIEMON
uHpOopMaLHH.
OtBetsl Ha | Her orBetoB Ha | OTBeThl  TOJBKO | OTBETHI HAa BONPOCHI | OTBETHI Ha
BOTIPOCHI BOTIPOCHI Ha DJIEMEHTapHbBIC | MTOJIHBIC W/WIH | BOTIPOCHI TIOJTHBIE C
BOITPOCHI YaCTUYHO ITOJIHBIE MIPUBEICHUEM
MOSICHEHUH
OueHovHbIe CPeACTBA sl IPOMEKYTOYHON aTTeCTAIUU
Bonpocsl K 3k3aMeny
1. TIIpenmer u 3amauu kypca « KpemMHHOpraHudeckue CoeTMHEHUS.
2. Hcropus pa3BUTHS MPEACTABICHUNH O XUMHUU KPEMHUHOPTaHHMUYECKUX CO-
SIVMHEHNH.
3. Brimenenue, mpoOMBIIIIEHHOE MTPOU3BOACTBO M TEXHOJOTHUECKOE MPUME-

HEHHE KPEMHUMOPIraHUYECKUX COCTNHEHUM.
TexHunka 0€30MaCHOCTU B JIAOOPATOPUU CUHTE3a KPEMHUHOPTraHUYECKUX
COECINHEHUN.
TexHuka nabopaTopHbIX pabOT MPHU CUHTE3€ KPEMHUHOPraHUYECKUX CO-

4.

5.

eINHEHUH.

6.

7.

8.
9.

12,

Cunanbl 1 opra"ocunansl. [IpsMoii cuHTe3 opraHoxyiopcwiados. ['uapo-
CHJIHJIMPOBAHUE OJIE(hUHOB.
XHAMHUYECKHE CBOMCTBA OpraHoxyiopcwiaHoB. CoenuHeHus. CHIULUIBL.
['uapunbl kpeMHUs (CUJIaHBI).
I"anoreHn 16l KpEMHMS U POJCTBEHHBIE COCAUHEHNUS
CuHTE3 KPEMHHUMOPraHWYECKUX COCIMHEHUN B3aUMOJECHCTBUEM Mar-
HUWOPraHUYECKUX COCIMHEHUM C TAIIOTEHUIaMHU KPEMHHUSI.

10. CunHTE3 KpPEeMHHMMOPTaHUYECKHUX COCIWHEHUN B3aMMOJCHCTBHEM Mar-
HUWOPraHUYECKUX COEIMHEHUH C aIKOKCH- U TaJIOMAANKOKCHCUIAHAMU.

11. CuHTe3 KpeMHUHOPraHUYECKUX COCAMHEHUI B3aUMOJICHCTBUEM JINTUHOD-
TFaHUYECKUX COCIMHEHUM C TAIOTEHUIAMU U TUAPUAAMU KPEMHUA.

Cunres

KPEMHUWOPTaHUYECKUX

COE€IMHEHUN

HATPUMOPTraHUYECKUX COEAUHEHUN C TAJIOT€HUIAMU KPEMHHSL.
13. CuHTe3 KpEeMHHMOPraHWYCCKHX COCTUHCHHM B3aMMOJCHCTBHEM ITMHKO-
OPTaHUYECKUX COCIIMHECHUN C TAJIOTE€HUIaMH KPEMHHUS U UX TTPOU3BOIHBIMH.
14. CunTe3 KpeMHUHOPraHMYECKHX COCAMHEHHM B3aWMOJCHCTBHUEM ITMHKO-

OpTraHUYECKUX

KWI(apui1)aTKOKCUCHUTIaHAMMU.
[Maaponu3 ankuia(apui)rajiouICUIaHOB.
['unponu3 ankun(apui)aakoKCHCHIIaHOB.
['unponu3 ankui(apuin)aleToKCUCHIIAHOB.
[M'unponu3 ankun(apuin)aMUHOCUIIAHOB.
I'maponus npoayKToB peakiuui MarHUMOPraHMYeCKOro CUHTE3A.

15.
16.
17.
18.
19.

COEIMHEHUN C

TCTPpaaJIKOKCUCHUIIaHAMHA

B3aNMO/JENCTBUEM

u aJjl-




20.

PeaKHI/II/I paCICIUICHUA TCTPAa3aMCIICHHLIX CUJIAHOB.

21. Tuaposn3 amkui(apuin)CHUIIaHOB, COJEPIKaIIMX CBs3H Si-H.

22. KpemHuiiopraHM4ecKHe COeIUHEHUS U MOJIMMEPHI Ha UX OCHOBE.

23. Tlonmopranocunokcanbl. CriocoObI MOIYYEHUS MOJIMOPTaHOCHUIOKCAHOB.

24. CUIMKOHOBBIE KUIKOCTH (TTOJMMEPHBIE METHJICUIIOKCAHBI, METUIAN(e-
HUJICJIOKCAHBI).

25. CuIMKOHOBBIE KayyyKH (JTMHEHHBIE MOTUINMETUICHIOKCAHBI).

26. Ilomuopranocumnazanbl. CriocoObl MOJTYYEHUs U CBOMCTBA MOJMOPTaHOCH-
JIa3aHOB.

27. ®usznueckue CBOMCTBA KPEMHUHMOPTaHUYECKUX TTOJIMMEPOB.

28. XUMHYECKHE CBOMCTBA KPEMHUHOPTraHUYECKUX MOJTUMEPOB.

29. IlpumeHeHUEe KPEMHUUOPTaHUYECKHUX MOJIUMEPOB.

30. Mertoasl MOaUpUKALUU TOBEPXHOCTH KPEMHUHOPTaHUYECKUMU COEIMHE-

HUAMU.



OneHovHbIe cpeacrea AJjas HpOMe)l(yTOqHOﬁ arTrecranmmu

Kon u Pe3yabTaThl 00yuenus IIIkajia OueHUBAHKMSA NIPOMEKYTOYHOM ATTECTALMHU
HauMeHOBaHUe HEY/10BJIETBOPUTETHHO YIOBJIETBOPUTEIHbHO X0poIIo OTJINYHO
HHAMKATOpa
JOCTHKEHUSsI
KOMIIeTeHIIMH
IIK-1.1 3HaeT: npaBmiIa He 3naer nmpaBsumna Nmeet mipencTaBiieHre 0 | XOpOIIO 3HACT MpaBUja OTINYHO 3HAET IIpaBMIIa
Cocrasisiet TUIAHUPOBAHUS TUTAHAPOBAHUS TIpaBHIIaX TUTAHUPOBAHUS TUTAHUPOBAHUS UCCIIETOBAHUS
00Iui MmIan HCCIIeIOBaHUs B 00JIacTH WCCIICIOBAHUS B 00JIaCTH | IUTAHUPOBAHUS UCCIICIOBAHUS U W JIeTaabHbIe IUTaHbl

HUCCIIEIOBAaHUS U

XUMHHUN

XHUMHHN

HUCCIIEIOBAaHUS B

JCTAJIbHBIC I1JIaHbI

OTIENbHBIX CTagUN B 00JIaCTH

JeTanbHbIE KPEMHHHOPIraHUYECKUX KPEMHHHOPraHUYECKUX obnacTu XUMHA OTAEIBHBIX CTaANI B XUMUU KPEMHUHOPraHUYECKUX
IIJIaHBI COECIMHECHUI COEIMHEHU KPEeMHUHOpPraHu4eckux | 00JacTH XMMUHU COEVHECHU
OTACIBbHBIX COEIMHEHUI KPEMHUMOPTraHUYECKHUX
cTanui COETMHEHUI
He ymeet nnanupoBatb YacTuuHO ymeer Ymeer 1octatoyHo xopowo | OTIHYHO yMEET IIaHUpPOBaTh
YMeer: nIaHupoBaTh
HCCIIE0OBAaHUE U IJIAHUPOBATh IJIAHUPOBATh HCCIIEA0BAHNUE U BBIICIATH
HCCIEAOBAHUE U BBIACIATH
R — BBIJIEJIATH OTACIIBHBIE HCCIIE0OBAaHUE U HCCIIEAOBAHUE U BBIACIATh | OTHEJIBHBIC CTAUU
CTaJUU UCCIIEOBAHUS B BBIJCNISATH OTACIIbHBIE OTJENbHbIE CTaIuU WCCIIeIOBaHUA B 001acTH
WccleI0BaHuA B o01acTu o
— 001acTH XUMUU CTaJIuM UCCIICIOBAHUS B | UCCIIEOBaHMS B 00JIaCTH XUMUU KPEMHUHOPraHUYECKUX
. KPEMHHMOPraHUYECKHUX 001acTH XUMUHU XAMUHU COEJIMHEHU I
KPEMHMMOPIraHUYECKHUX . . .
N COEIMHEHU KPEMHUMOPraHUYECKUX | KPEeMHHUHMOPTraHUYECKUX
COEIMHEHUI . .
COEIMHEHUU COEIMHEHUM
Biageer: HaBRIKaMU He Bmaneet HaBeIKAMU YacTtruuHO BiajieeT JlocTaTouHO BazeeT OTINYHO BiageeT HaBbIKaMH
[IJIAHUPOBAHHUS IJIaHUPOBAHUS HaBBIKAMU HAaBBIKAMU IUIAHUPOBAHMS IIJIAHUPOBAHMSI UCCIIENOBAHMS
HCCIEAOBAHMS U IETANBHOIO | UCCIEI0BaHUA IJIAaHUPOBAHUSA WCCIIEAOBAHUS U U JETAIBHOIO IJIaHbI
IIJIaHBI OTAEIBHBIX CTAAU B HCCIIEA0BAHMS JIETaJIbHOTO IUIAHBI OTJENBHBIX CTa Ui B 00JIaCTH
00JTaCTH XUMUHU OTZEJIBHBIX CTaIUI B XUMUU KPEMHUHOPraHUYECKUX
KpPEMHHUHOPraHN4eCKUX 001acTH XUMUHU COEIMHEHUI
COEIMHEHHUH KPEMHUHOPraHN4eCcKux
COEIMHECHUI
IK-1.2 3HaeT: sKcniepuMeHTabHbIe | He 3Haer Nmeet npeacrasnenue XOpo1110 3HAET OCHOBHBIE OTnHu4YHO 3HAET OCHOBHEIE
BriOupaer U Pac4E€THO-TEOPETUUECKUE JKCIIEpUMEHTAIbHBIC U 00 OCHOBHBIX 3KCIIEPUMEHTAIbHBIE U COBPEMEHHBIE
9KCIIEPUMEHTAIb | METOABI, HEOOXOMUMBIE 11 | pACUETHO-TEOPETHYECKHE | SKCIIEPUMEHTAIBHBIE U | paCYeTHO-TEOPETHIECKHE 3KCIEPUMEHTAIbHBIE U
HBIE U PACYETHO- | BBIIIOJIHEHUS METO/IbI, HEOOXOIUMBIe pacyeTHo- METO/IbI, HEOOXOANMBIE U | PaCYeTHO-TEOPETHIECKHE
TEOPETUUECKHE 9KCIIEPUMEHTAIBHOM YacTH JUIS. BBIIIOJTHEHUSA TEOPETUYECKUE METObI, | BBIIOJIHEHUS METOAbI, HEOOXOJUMBIE AJIS
MeTojibl pemieHust | BKP 9KCIIEPUMEHTAIBHOMN HEOOXOIUMBIE ISt 9KCIIEPUMEHTAIBHOM YaCTH | BBIOJHEHUS
[IOCTaBJIEHHOU yactu BKP BBIIIOJIHEHHUS BKP JKCIEPUMEHTAIbHONU YaCTH




3a7a4d UCXOI U3 JKCIIEPUMEHTAIbHOU BKP
HMEIOIINXCS gactu BKP
MaTepHaIbHBIX U VMeeT: BLIGHDATE He ymeer BrIOMpaTh Yactuaao ymeeT YMeer 10cTaTogHo Xopomro | OTIHYHO BOCTIPON3BOIUT
BPEMCHHBIX — p 9KCIIEPUMEHTAIBHEIC U BEIOHUpAThH BEIOHMpATH AKCIIEPUMCHTAIILHBIC U
AKCTIICpUMEHTAILHBIC H
pecypcoB PacYETHO-TCOPETUUYECKUE | IKCIIEPUMEHTAIBHbBIC U SKCIEPUMEHTAIBHBIC U pacyeTHO-TCOPETUYECKUE
pacyeTHO-TEOPETUYECKUE
METObI peLIIeHHs METOIBI PEIICHUS pacyeTHo- pacyeTHO-TEOPETUICCKIC METOBI PEIICHUS
P N IIOCTaBJIECHHON 33124 TEOPETHUECKHUE METOABI | METOIBI PEIICHUS IIOCTaBJIEHHON 3aa4X UCXOIS
IIOCTaBJICHHON 3a1a4n N .
pelieHus MOCTABJICHHOM | MOCTaBICHHOM 3a/1auu W3 UMEIOIINUXCS
HWCXOIs U3 UMEIOIINXCS
3a1a4yn HUCXOIs U3 UMEIOIINXCS MaTepHaIbHBIX U BPEMEHHBIX
MaTepHUaIbHBIX U BPEMEHHBIX
MaTepHaIbHBIX U pecypcoB
pecypcoB
BPEMEHHBIX PECYpPCOB
Bnazgeer: HaBbikamu BeIOOpa | He BiajgeeT HaBbIKaMu YacTr4HO BIIaAcET JlocTaTouHo BiajgeeT OTan4HO BiIafeeT HaBLIKAMU
IKCIIEPUMEHTAITBHBIX U BEIOOpa HaBBIKAaMH BBIOOpA HaBBIKaMH BBIOOpA BEIOOPA HKCIIEPUMEHTATBHBIX
pacYeTHO-TEOPETHUECKUX AKCIIEPUMEHTAIBHBIX U SKCIIEPUMEHTATBHBIX U SKCIIEPUMEHTAIBHBIX U 1 pacYeTHO-TEOPETHIECKUAX
METOJIOB PEIICHUS PacYeTHO-TCOPETUUCCKUX | pacueTHO- PacYEeTHO-TEOPETUICCKUX METOJOB PEIICHUS
IIOCTaBJIEHHON 3a1a4u METOJIOB PEIICHUS TEOPETHIECKHUX METOMIOB | METOJOB PEIICHUS IIOCTaBJIEHHON 3aa4l UCXOIS
HWCXOIs U3 UMEIOIINXCS IIOCTaBJIECHHOH 3a1a4u pelIeHus IOCTaBICHHOW | TIOCTaBJICHHOM 3a/1aun W3 UMEIOIINXCS
MaTepUaIbHBIX U BPEMEHHBIX 3aa4u MaTepUaIbHBIX U BPEMEHHBIX
pPECypCoB. pPECypCOB.
[1IK-3.1 3HaeT: METOIOJIOTHIO He 3naeT MeTomooruto Nwmeer npeacrasienue Xopo1o 3HaeT OTIIMYHO 3HAET METOIOJIOTHIO
Cucremarm3upye | cucTeMaTH3AllWH U aHaN3a CUCTEMATU3ALNN U 00 OCHOBHBIX METOIAX METOJI0JIOTUIO CUCTEMATH3AI[MH U aHAJIN3a

T uH(pOpMaIHIO,
MOJTy9YEHHYIO B
xoxne HUP n
HUOKP,
aHAIN3UPYET ee U
COIIOCTABJIAET C
JIUTEPATYPHBIMHU
JTAHHBIMH

WHPOPMAIIUH, TIOTYISHHOH B

aHanm3a uHpOpMaIny,

CHUCTEMaTHU3alluu U

CHUCTEMATHU3allu U aHaJIn3a

WHPOPMAITUH, TIOTYYECHHOH B

xogne HUP n HUOKP nony4yenHoi B xone HUP | ananuza uadopmanmy, nHpopmanun, noxydeHHoi | xoge HUP u HUOKP
n HUOKP MOJIyYEHHOU B X0J1€ B xone HUP u HUOKP
HUWP u HUOKP
He ymeet conocraBisTh YacTuyHo ymeeT YMmeeT noctatouHo xopouio | OTINYHO CHpaBiseTcs ¢
MH(POPMALHIO, COIIOCTaBJIATh COIIOCTaBJIATh COIIOCTABJICHUEM
YMeer: conocTaBiATh .
nony4eHHyto B xone HUP | nndpopmanuto, UHPOPMALHIO, WHOPMALIUKH, TTIOJTyYCHHOH B
nHPOPMALIUIO, TOTYIECHHYIO
n HUOKP ¢ IIOJIYYEHHYIO B XOJI€ nonyueHHyo B xoge HUP u | xome HUP u HUOKP ¢
B xone HUP u HUOKP ¢
JIUTEPATYPHBIMU HUWP u HUOKP ¢ HUNOKP c nurepaTypHbIMH | JIUTEPATYPHBIMH JaHHBIMHU
JTUTEPATYPHBIMHU TaHHBIMU
JTaHHBIMU JIUTEpaTypPHBIMHU JTaHHBIMU
JTAHHBIMHU
Brnageer: HaBbIKaMu He BmageeT HaBbIKaMu YacTtuyHO BageeT HocrtaTouHo BianeeT OTnU4HO Bia/eeT HaBBIKAMHU
CHUCTEMAaTH3alliy M aHaJIM3a | CUCTEMAaTU3aluH U HaBBIKaMH HaBBIKaMH CHUCTEMATH3ALIMU U aHAIHU3a

nH(pOpMAaIUH, MOTyYeHHON B
xone HUP u HUOKP u
COIIOCTABJIEHUS C

aHanm3a nHpopMaIuy,
noxydenHoi B xojae HUP
u HUOKP

CHUCTEMaTH3aluH U
aHanm3a uHpopMaIuy,
TIOJIyYEHHOH B XOI€

CHUCTEMAaTH3allMU U aHAIH3a
nHGOPMAIUH, [TOJTyUYESHHON
B xoae HUP n HUOKP

nH(pOpPMAIUH, MTOTyYEeHHON B
xone HUAP u HUOKP un
COIIOCTaBJIEHUS C




JINTCPATYPHBIMH JaHHBIMHA

HUWP u HUOKP

JIMTCPATYPHBIMU JAHHBIMHA

IK-3.2
Ompenenser
BO3MOJXKHBIC
HaIpaBJICHUS
pasBUTHS paboT U
MEPCIEKTHBEI
MTPAKTHIECKOTO
MPUMEHCHUS
MOJYYCHHBIX
pe3yabTaToB

3HaeT: METOI0JI0THIO

He 3naeT MeTomooruto
ompeeacHUS BO3MOKHBIX

Nmeet npeacraBnexHue
00 OCHOBHBIX METOIAX

Xoporio 3HaeT
METOJIOJIOTHIO

OTIHYHO 3HAET MCETOJOJIOTHUIO
OnpE€aACICHUA BO3MOXHBIX

HanpaBJICHUH Pa3BUTHUS oTpeIeIICHUS ompeeNieHNsI BOBMOXHBIX | HalpaBJICHUH Pa3BUTHUS
OIIPEe/IEIICHHST BO3MOYKHBIX 9 .
. Hay4HO- BO3MOYHBIX HanpaBJICHUHA Pa3BUTHUS HaY4YHO-HCCIIEA0BATEIbCKOM
HaTpaBICHUHA Pa3BUTHUS . .
., | MCcCIenoBaTEeNbCKON HampaBJICHUH pa3BUTUS | HAy4YHO- paboTHI

HAYYHO-HCCIIEA0BATEIbCKOM .

AGOThL paboTHI Hay4JHO- HCCIIEI0BATEIBLCKON
p UCCIIE0BATENIbCKOM paboThI

paboThI

YMeer: onpeneniTh
BO3MOJKHBIEC HAIIPaBICHHS
pa3BuTHA paboT
MEPCIEKTUBEI

He ymeer onpenenste
BO3MO’KHBIE HaIlPaBJIE€HUS
pasBuTHS paboOT

YacTuuHO ymeer
OTpeesATh BO3MOXHBIE
HaIllpaBJICHUA Pa3BUTHA

pabot

YMeeT 10CTaTOYHO XOPOIIO
OTIPEIeNIATh BOZMOYKHBIE
HaIlpaBJICHUA Pa3BUTHA
paboT u MepCIIeKTUBEI

OTIUYHO COPABISIETCS C
oTnpezeNeHueM BO3MOXKHBIX
HanpaBJICHUH pa3BUTHUS paboT
U TIEPCTIEKTUB MPAKTUIECKOTO

MPAaKTUIECKOTO MPUMEHEHUS MTOJTy4YEHHbIX
MPAaKTUYECKOTO NPUMEHEHHS

MIPUMEHEHUS TMOJTYYeHHbIX | pe3yJbTaToOB
MOJTyYECHHBIX PE3YIbTAaTOB

pe3yIbpTaTOB

Baajeet: criocoOHOCTBIO
OMPEACIIATH BO3MOXKHBIC
HaTpaBJICHUS Pa3BUTHS
paboT U MepCreKTHUBBI
HpaKTI/I‘IeCKOI‘O HpI/IMeHeHI/IH
MOJTYYCHHBIX PE3YJIbTATOB

He Bnageer
CIIOCOOHOCTRIO
OTIPE/IENIATH BO3MOIKHEIE
HaTpaBJICHUS PA3BUTHS
pabot

YacTtnaHo BIagceT
CIIOCOOHOCTRIO
OTIPEIENIATH BO3ZMOKHEIE
HaMpaBJICHUS Pa3BUTHS
pabot

JlocTaTo4HO BIageeT
CHOCOOHOCTBIO OTIPEJIEIISATh
BO3MOKHBIC HAIIPpaBJICHUA
pa3BUTHA padoT U
HePCTICKTHBEI
PaKTHIECKOTO
NPUMEHEHUS MTOTYYEeHHBIX
PE3yJIbTaTOB

OTIHYHO CIIOCOOHOCTBIO
OTIPECIIATh BO3MOXKHBIC
HarpaBJICHUs Pa3BUTHS paboT
Y TIEPCTICKTUBBI
MPAaKTUYECKOTO PUMEHEHHSI
HOJ'Iy‘-IeHHBIX peSynBTaTOB

[IK-7.1 T'oToBHUT
JIeTaJIbHEIE
IUTAHBI
OTJIEJTLHBIX
cTagui
MIPUKJIATHBIX
HUP n HUOKP

3HaTh METOI0JIOTHIO
MOATOTOBKH IIJIAHOB
OTAEJIbHBIX CTagul
npuknagasix HUP u HUOKP

He 3naer Mmerononoruto
MOJITOTOBKY TIJIAHOB
OTIENbHBIX CTAIUN
npuknagasix HUAP u
HUOKP

Nwmeer npencrasiieHue
00 OCHOBHBIX METOJaX
MOJTrOTOBKY IIJIAHOB
OTIENBHBIX CTaIHN
npuknagasix HAP u
HHUOKP

Xopouio 3Haer
METOJIOJIOTHIO TIOJTOTOBKH
TUIAaHOB OTJENBHBIX CTaIUH
npuknagasix HUAP u
HUOKP

OTIMYHO 3HAET METOAOJIOTHIO
MOATOTOBKY TJIAHOB
OTIENbHBIX CTaIUH
npuxiagasix HUP u HUOKP

YMeTb NpoBOJIUTH
MTOATOTOBKY JT€TaTbHBIX
IJIAHOB OTAEJILHBIX CTaui
npuknagasix HUP u HUOKP

He ymeet npoBoauth
MTOATOTOBKY JIETAThHBIX
IUTAHOB OTIEJIHHBIX
CTa/IN{ IPUKIIATHBIX

YacTuuHo ymeer
MIPOBOJIUTH TTOITOTOBKY
JIeTaIbHBIX TUTAHOB
OTJAENbHBIX CTaIui

Vmeer A0CTAaTOYHO XOpOoLIo
IIPOBOJUTH NOATOTOBKY
JCTaJIbHBIX IIJIAHOB
OTACIBHBIX CTaI[I/Iﬁ

OTIUYHO CIPABISIETCS C
HOJITOTOBKOM JE€TaIBLHBIX
IJIAHOB OTAEJILHBIX CTaIui
npuknagasix HUP u HUOKP

HHWP u HUOKP npuxiagasix HUP u npuknagasix HUAP u
HUOKP HUOKP
Brnanerr HaBBIKaMu He Bnaneer YacTudaHo BajiceT JlocTaTouHO BazeeT OTANYHO CIOCOOHOCTHIO




MHOJATOTOBKH JE€TAILHBIX
IUTAHOB OTIEIBHBIX CTaIUI

npuknagasix HUP u HUOKP

CIIOCOOHOCTRIO
MIOATOTOBKU JETAIbHbIX
[IJIAHOB OTHENIBHBIX
CTaIu# MPUKIATHBIX

CIIOCOOHOCTRIO
MIOATOTOBKU JETAIbHbIX
[JIAHOB OTHENBHBIX
CTau# MPUKIATHBIX

CIIOCOOHOCTEIO MOATOTOBKH
JIeTaJbHBIX IUIAHOB
OTIEJIbHBIX CTAIUN
npuknagasix HAP u

IMOATOTOBKH JAETAIbHBIX
IUIAHOB OTIEIBHBIX CTaqui
npukiaagasix HUP u HUOKP

HHWP u HUOKP HHWP u HUOKP HUOKP
IIK-7.2 ToroBut | 3HaTh OcHOBHI opopmicHus | He 3HaeT MeTomonoruto Nwmeet mipencraBiieHAe Xopor1o 3HaeT OTINYHO 3HAET METOIOIOTHIO
JOKYMCHTAIIHIO JOKYMEHTAIIUH TI0 odopmiieHus 00 OCHOBHBIX METOZIAX | METOAOJIOTHIO OOPMIICHHS | OQOPMIICHHUS TOKYMEHTAIHH

IO MO/ATOTOBKE, MIOATOTOBKE, MMPOBEJIEHUIO U | JOKYMEHTALUHU 10 odopmieHus JIOKYMEHTAIUH IO IO MOATOTOBKE, POBEICHUIO
MIPOBEJCHUIO U pe3ysbTaTaM NPHUKIaJHbIX MOATOTOBKE, MPOBEIEHUIO | JOKYMEHTALUHU 110 MOATOTOBKE, MPOBEEHUIO | M pE3yJIbTaTaM NMPHUKIaJHBIX
pe3yabpTaTam HUP u HUOKP U pe3ysibTaTam MOATOTOBKE, U pe3ysbTaTam HUP u HUOKP
NIPUKJIaAHBIX npuknagasix HAP u IIPOBEICHUIO U npukinaaasix HAP u
HUP u HUOKP HUOKP pe3yJibTaTam HUOKP
npuknagasix HAP u
HUOKP
YMeTb rOTOBUTH He ymeer npoBonuts YacTuuHO ymeer VYmeet goctaToyHo xoporio | OTIUYHO crpaBisieTcs ¢
JOKYMEHTAIHIO 110 MOATOTOBKY MIPOBOJUTE NOJATOTOBKY | MPOBOJUTH MMOATOTOBKY MOATOTOBKOM JOKYMEHTAIUH
MTOATOTOBKE, MPOBEIEHUIO U | JOKYMEHTALUH 110 JOKYMEHTAIVH IO JIOKYMEHTAIVH 10 IO TTOATOTOBKE, MPOBEICHUIO
pe3ysbTaTaM MPHUKIaTHBIX MOTOTOBKE, MMPOBEJICHUIO | TIOJTOTOBKE, MOJTOTOBKE, MMPOBEJICHUIO | M PE3yJIbTaTaM MPHUKIaTHBIX
HUP u HUOKP U pe3yJIbTaTaM IIPOBEICHUIO U U pe3yJsIbTaTaM HUP u HUOKP
npuknagasix HUAP u pe3yiabTaTam npuknagasix HUAP u
HNOKP npuknaaasix HAP u HUOKP
HUOKP
Bnagers HaBbIKaMH He Bnageer YacTtuyHO BnajgeeT JocraTouHo BrageeT OTIUYHO CIOCOOHOCTHIO
MOJTOTOBKU TOKYMEHTAIlMH | CHOCOOHOCTBIO CHOCOOHOCTBIO CIOCOOHOCTBIO MTOJATOTOBKH | MOJATOTOBKU JIOKYMEHTALUH 1O
T10 TIPOBEJICHUIO U MOATOTOBKHU MOATOTOBKHU JIOKYMEHTAIINH 110 MIPOBEJICHUIO U Pe3yIbTaTaM
pe3yabpTaTtaM MPUKIIAIHBIX JIOKyYMEHTAIlUH 110 JIOKYMEHTAIlUH 110 MPOBEAEHUIO U npuknagasix HUP u HUOKP
HUWP nu HUOKP IIPOBEICHUIO U IIPOBEICHUIO U pe3yiabTaTaM NPUKIATHBIX
pe3yJibTaTtam pe3yJibTaTam HUP u HUOKP
npuknagasix HAP u npuknagasix HAP u
HHNOKP HNOKP
I1K-7.3 3HaTh TeXHHYecKkHe cpencTBa | He 3HaeT TexHndeckue Wmeer npencraBnenne | XOpoIIO 3HAET OTIHYHO 3HAET TEXHUUYECKUE
[Ipennaraer Y METOZBI UCTIBITAHUN 15 CpeJICTBA M METOIBI 00 OCHOBHBIX TEXHUYECKUE CPEICTBA U CpencTBa M METOIBI
TEXHUYECKHE peuieHns 3aja4d B paMKax WCIIBITAHUH JUTS pEIIEHUs] | TEXHUYECKUX CPEACTBAX | METOJbI HCIIBITAHUHN M VICTIBITAHUH JUJTSl peIIeHus
CpencTBa U npuknagasix HUP n HUOKP | 3anad B pamkax Y METOAAX UCTBITAHUN | pelIeHus 3ajad B paMKax 3a/1a4 B PAMKax IPUKIIATHBIX
METO/IbI npukiaaasix HUP u JUTS pEIIeHns 3a/1a49 B npukiaaasix HUP u HUP u HUOKP

WCTIBITaHUH (13
Habopa

HUOKP

paMKax NpruKJIaJHbIX

HHWP u HUOKP

HUOKP




MMEIOIINXCS ) IS

YMeTh IMPUMCHSATDH

He YMEET NPUMCHATH

YacTuuHO ymeer

YmMeer nocTaToqHO XOpo1Io

OTtnuyHo CIIPAaBJISICTCA C

peleHus TEXHUUYECKHE CPEJICTBA U TEXHUYECKUE CPEJICTBA U | IPUMEHSATH MPUMEHSTh TEXHUYECKUE NPUMEHEHUEM TEXHUUECKUX
TTOCTaBJICHHBIX METOBI UCTIBITAHUN IS METOJIBI UCTIBITAHUHN JIJIS TEXHUYECKHE CPEJICTBA CpeJICTBa U METOJIbI CpEJICTB U METOJIOB
3a7a4 B paMKax pellIeHus 3a/1ad B paMKax pelIeHus 3a1a4 B paMKaxX | U METOJbI UCIIBITAHUN WCTIBITAaHUH IJIs1 PelICHUs WCTIBITAaHUH IJIs1 PeleHUs
NPUKIaTHBIX npuknagasix HUP u HUOKP | mpuxnagasix HUP u JUIA peleHus 3a1a4 B 3a7a4 B paMKax 3a7a4 B paMKax MPUKIIaIHBIX
HUP u HUOKP HUOKP paMKax MPUKIaTHBIX npukiaagaeix HAP u HUP u HUOKP
HUP u HUOKP HHOKP
Bnanetr HaBbikamu pemienust | He Bianeer YacTtuuHo BlIageeT JlocTaTouHo BnajeeT OTAUYHO CIpaBisIeTCs
TIOCTaBJICHHBIX 3aJ1a4 B CIOCOOHOCTBIO PEIICHNsI | CIIOCOOHOCTBIO CIOCOOHOCTBIO PEIICHUS HCIIOJIb30BaHUEM TEXHHYECKUX
paMkax npukiaausix HAP n | mocTaBieHHBIX 3a7a4 ¢ peLIeHUs IOCTABJICHHBIX | MOCTABJICHHBIX 3324 CpPEACTB U METOJOB
HUOKP ucnons3ys HCIIOJIb30BaHUEM 3a71a4 ¢ HCTIOJIB3Ys TEXHUUECKUE WCTBITAHUN JJI pELIEHUS
TEXHUYECKHE CPEACTBA U TEXHUUYECKUX CPEACTB U HCIIOJIb30BaHUEM CpeICTBa U METOIbI MOCTaBJICHHBIX 3a/1a4 B paMKax
METOBI UCTIBITAHUH (13 METOI0B UCHBITAHUN TEXHUYECKUX CPEACTB U | UCIIBITAHUI npuknagasix HUP u HUOKP
Ha0opa UMEIOTIXCS) METOJIOB MCITBITAHUHN
IIK-7.4 3HaTh METOMBI M CIIOCOOBI He 3HaeT MeToabI 1 Nmeet npeacraBnenue Xopouio 3HaeT METOIbI U OTIUYHO 3HAET METOABI M
[IpoBoaut MPOBEACHUSI UCTIBITAHUS CIIOCOOBI TPOBEICHUS 00 OCHOBHBIX METOIAaX CIIOCOOBI TPOBEIEHUS CIOCOOBI MPOBEIEHUS
HUCITBITAaHUSA MHHOBAallMOHHOM MPOAYKLUMH | UCIBITAHUS MIPOBEICHUSI UCTIBITAHUSL | UCIIBITAHUS HCIIBITAaHUS HHHOBAIIMOHHOMN
MHHOBAIIMOHHOMN WHHOBAITMOHHOM WHHOBAIITMOHHOM MHHOBAITMOHHOM MPOIYKIIUHA
MIPOTYKITHH MIPOTYKIIUH MPOTYKIIUH MPOTYKIINH
YMeTh NpoBOJIUTH He ymeet npoBoauts YacTuuHo ymeer YmMmeer gocratodno xopowo | OTIWYHO CHPaBISETCS C
HCIIBITAHUS HHHOBAIIMOHHON | MCITBITAHMS MPOBOJUTh UCIIBITAHUS MPOBOJUTh UCIIBITAHUS MIPOBEICHUEM HCTIBITAHUI
MPOYKIIUHU WHHOBAITMOHHOM WHHOBAIITMOHHOM MHHOBAITMOHHOM WHHOBAIIMOHHOM MPOIYKIIMU
MPOJYKLIHH MPOJYKLIHUH MPOJYKLIHUU
Braners HaBBEIKaMU He Bnageer YacTtnaHo BiIageeT JlocTaTo4HO BIageeT OTangHO BlIageeT
MPOBEJICHUS UCTIBITAaHUS CIIOCOOHOCTRIO CIIOCOOHOCTRIO CIIOCOOHOCTBIO MPOBEIEHUS | CLIOCOOHOCTHIO ITPOBEICHHUS
WHHOBAIIMOHHOM MPOAYKIMU | MPOBEJAEHUS UCTIBITAHUS IMOJITOTOBKH JIETAJIbLHBIX | MCIIBITAHUS HUCIBITAHUSI MTHHOBAIL[MOHHOM
WHHOBAITHOHHOM IUTAHOB OTJIENHHBIX MHHOBAITHOHHOMH NPOAYKLIHNU
MPOTYKLIHUU CTaJui IPUKIATHBIX MPOIYKLINU

HHWP u HUOKP




