MMHUCTEPCTBO HAVKH U BBICIIIET'O OEPA30BAHU S POCCUMCKOM ®EIEPALINN

®denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE YIPEKACHUE BRICIIIETO 00pa30BaHUs
«JlanbHeBOCTOYHBIN (eaepaibHbII YHUBEPCUTET

(ABDY)
IIKOJIA ECTECTBEHHBIX HAYK

«COI'JTACOBAHO» «YTBEPXIAIO»
PykoBoaurens OIT z yromui kadenpoit OomieH,
/} /// & - HYCCKOU H DJIEMEHTOOPraHHYECKOM
/ XH y o
a\ /é“v / Kpacunxas C.I. pna Va4 Kamyctuna A.A.
(moxnuck)
SIHBapst 2021 r.

PABOYAS ITPOI'PAMMA JTUCHUTTIJIMHBI
KpemHuuiioprannueckue coeIMHEHUS
Hamnpasnenue noarorosku 04.04.01 Xumus
Marucrepckas nporpamMmma
«DynnamenTtanbHas xumus (coBmectHo ¢ UX JIBO PAH u TUBOX JIBO PAH)»
®opma MOArOTOBKU OYHAS

Kkypc 1 cemectp 2

Jekuuu 4 gac.

npakTuieckue 3ansatus 0 yac.

naboparopusie padotsr 30 gac.

B TOM 4HCJIe ¢ ucnojib3oBanuem MAO nek.4 /mp.  /mab.  yac.
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 HarmpaBlieHUio moAroToBKH 04.04.01 «XuMus yTBEpKIEHHOTO TIPUKA30M
MunncrepctBa oOpa3oBanus 1 Hayku PO ot 13.07.2017 Ne 655.

PaGowas  mporpamma  oOcyxngeHa Ha  3acemaHud  Kadeapsl  oOmIeH, HEOPraHWYECKOW U
aneMmeHnTooprannueckoil 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 TUTYJIbHOIO Jucta PITY |

I. PaGouasi mporpaMma nmepecMoTpeHa Ha 3acefaHUH Kadeapbl:
IIpoTokom OT « » 20 1. Ne
3aBenytommii kKadeapoit

(Tmommicek) (N.0. ®avmmms)

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

(Tmoxrmce) (N.0. damumms)



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

KPEMHUHNOPTaHUYECKUX COCIMHEHUM. [ToaroroBka K BBIIIOJIHEHUIO
npodeccHoHaNbHBIX (YHKIIUI B HAYYHON JAESITETbHOCTH.

3apaum:

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

2. @opmHpOBaHHME 3HAaHMM O COBPEMEHHOM  COCTOSSHUUM  XUMHUU
KPEMHUMOPraHWUYECKUX  COEAMHEHHWM, TEHICHUMSIX Pa3BUTHS  HaIpaBJICHHS,
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 KOMIIBIOTEPHBIX MpOrpamMM (peaakTopbl XUMHYECKHX (OpMyI,
JaHHBIX XpOMaTOrpa(uu, CIEKTPOCKOIUH 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 XMMHHM 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

Kon n HammeHoBaHue
npogeccHoHATLHOIM Ko u HaumeHoBaHue
Tun 3apaq KOMIIETCHIINH (pe3y1bTaT UHANKATOPA NOCTHKECHUSA

OCBOCHHS) KOMIIETeHIIHUH




Hayuno-uccnenoBarensckuii | [IK-1 Criocoben I1K-1.1 CocrasisteT o01unit

IJIAaHUPOBATh paboTy U IUTaH UCCIIEIOBaHUS U
BBIOMpATH a/ICKBAaTHBIE JIeTalbHBIC IJIAHBI OTJEIbHBIX
METO/Ibl pEIICHUS HAyYHO- | CTaauil

HCCIIEIOBATENBCKUX 3a/1a4 B
BBIOpaHHOM 00J1acTH
XUMHH, XUMHYECKOM
TEXHOJIOTMH WJIA CMEKHBIX
C XUMHEHN HayKax

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

Hayuno-uccnenoBarensckuii | IIK-3 Cnioco6en Ha ocHoBe | I1K-3.1 CucremaTusupyer

KPUTHYECKOTO aHaIn3a UH(POPMAIIHIO, [TOTYYEHHYIO B
pe3yapratoB HUP u xonxe HUP u HUOKP,
HUOKP onenuBath aHaJIM3UPYET €€ U
MEPCIIEKTUBBI KX COIIOCTABIISIET C
[PaKTHYECKOTO JIUTEPATYPHBIMH JIAHHBIMA
NpUMEHEHHS 1
HPOJOIDKEHHS PaboT B T1K-3.2 Onpenensier
BBIOpAHHOH °6HaCTI:I BO3MOYKHBIC HATIPABICHUSI
XHMHH, XHMHYECKON pa3BHTHS PABOT H
TEXHOJIOTHH ML CMEXKHBIX | epcrieKTHBbI PAKTHYECKOTO
C XHMHCH HayKax NPUMEHEHHS TIOJTyYEHHBIX
pe3yIbTaTOR

KOIL U HAMMCHOBAHUC MHAUKATOpA JOCTUKCHUS
KOMIICTCHIIMH

HaumMeHoBaHue moka3arens OLEeHUBAHUS
(pe3ynbTaTa 00y4eHUs 10 AUCIUILTHHE)

IIK-1.1 Cocrasager oOmmii  miag
UCCIIEIOBAHUSA W JETAJIbHbIE  IUIAHBI
OTAEJIBbHBIX CTAIUN

3HaThb IMpaBUJia INIAHUPOBAHUSA UCCIICAOBAHUA

YMmeTh IJIaHUPOBATb HUCCICIOBAHUC 151 BBIACIIATDH
OTACIBHBIC CTaAUH UCCIICAOBAHUA

Bnagets HaBbIKamu IJIAHUPOBAHUA HUCCICAOBAHUSA U
JCTAJIBHOI'O IIJIaHbI OTACIBHBIX cTagui

I1K-1.2 BeiOupaet skcrepuMeHTaIbHbIE U
pacyeTHO-TEOPETUIECKHUE METO/IBI
peleHus] MOCTaBICHHOW 3aaydl HCXOMS
W3  HWMCIOIMXCS  MaTepUAIBHBIX U
BPEMEHHBIX PECYPCOB

3HaThb OKCIICPUMCHTAJIBHBIE W PACYCTHO-TCOPCTUYCCKUC
METO/IBI, HEO0OXOTUMBIE JUIS BBIITOJIHEHUS
3KcnepuMeHTanbHoM yactu BKP

YMeTh BBIOMpaTh OKCIEPUMEHTAIBHBIE U PacyeTHO-
TCOPECTUUCCKHUEC METOJbl PCIICHUA MOCTaBIECHHOMN 3aJa4uu
HUCXOAS W3 HMEIOIIUXCS MaTEpPUAJIbHBIX W BPEMEHHBIX
pecypcoB

Brnagerp HaBblKaMH BBIOOpa DKCHEPUMEHTANBHBIX H
PACUCTHO-TCOPETUICCKUX METOA0B PEIICHUA
IOCTABJICHHOM  3aJayd  MUCXOAs W3  UMEKOLIUXCSH
MaTepHUaJIbHBIX U BDEMEHHBIX PECYPCOB

[1K-3.1 CucremarusupyeT HHOOPMAIIHIO,
nosryueHnyto B xoge HUP n HUOKP,
aHATIM3UPYET €€ U COMOCTABIISIET C
JUTEPaTypHBIMU JTaHHBIMU

3HaTh METOJI0JIOTHIO CUCTEMATU3ALMHU U aHAIN3a
nHpopmanuu, noayuenHo B xoge HUP u HUOKP
YMeThb conocTaBisaTh HHPOPMAIIHIO, TOTYUEHHYIO B XOI€
HUWP nu HUOKP ¢ nurepaTypHbIMU JaHHBIMU

Bragets HaBbIKaMy CUCTEMATHU3ALMK U aHAJIN3A
uHdopmanuu, noaydeHHo B xoge HVUP u HUOKP u




Kon n naumeHoBaHuEe MHAMKATOPA JOCTUKEHUS HaunmMeHnoBaHue nmokasarens olleHUBaHUS
KOMIIETCHIINU (pe3ynbrata 00y4YeHUs 10 AUCIUTLTHHE)

COITIOCTABJICHUS C JIMTCPATYPHBIMH JaHHBIMHA

3HaTh MCTOHOJIOTHUIO OIIPCACIICHHUA BO3MOXXHBIX
HaHpaBJ’IeHI/Iﬁ Pa3BUTHUA HaquO'HCCHCHOBaTCHBCKOﬁ

[1K-3.2 OnpenensieT BO3MOKHBIE paboThI

HAalpaBJICHUS Pa3BUTHA PadOT U YMeTh onpenensiTh BO3MOXKHBIE HAITPABJICHUS Pa3BUTHUS
MEPCHIEKTUBBI IPAKTUIECKOTO paboT U MepCHEeKTUBHI MPAKTHYECKOTO TPUMEHEHHUS
NPUMEHEHHS IOTy4YEHHBIX pe3yIbTaTOB MOJY4YEHHBIX PE3yJIbTaTOB

BJIaIIeTL HaBbIKaMHU IMPAKTHYCCKOI'0 MPpUMCHCHUS
ITOJIYUYCHHBIX PE3YJIFTATOB

I[J'I)I (l)OpMI/IpOBaHI/Iﬂ BBIICYKAa3aHHbIX KOMHGTCHHI/Iﬁ B paMKax IUCHUILIIWHBI
((KpCMHHﬁOpFaHHHGCKHG COCIMHCHUA» IMPUMCHAIOTCA CICAYOIHne MCTO/bI
aKTUBHOT'O/ HHTCPAKTHBHOI'O 06y‘{eHH$IZ HpO6JI€MHaH JICKOMA,  JICKIHA -
BHU3YyaJIU3al:.

1. TpymoémkocTb IMCHUMILIMHBI M BUAOB Y4eOHbIX 3aHATHH 110 TUCHUIJIMHE

OO6mrast TpyA0EMKOCTh JUCIUIUIMHBI COCTABISIET 3 3auéTHble enuHunbl 108
aKaJCMHYCCKHX Yaca).

(1 3aueTHas enUHMIIA COOTBETCTBYET 36 aKaJeMUUYECKHUM Yacam)

Bumamu yuyeOHBIX 3aHATH W pabOThl OO0y4Yarollerocs MO JIUCUUILINHE
SABJISIIOTCSL:

O6o3HaueHue Bunpl yueOHBIX 3aHATUH U pabOThI 00ydaromerocs
Jlex Jlexuyu
JIp JlabopaTopHblie paboThI
CP CamocrosTenbHas paboTa 00y4aroIerocs B Mepruoi TEOPETUYECKOro 00y4yeHus
KoHTpoth CamocTosTenbHast paboTa 00yJaronerocs u KOHTaKTHas paboTa o0yuaronierocs
C MPenoAaBaTesIeM B EPUOJ] MPOMEKYTOYHON aTTeCTalluu

CTpyKTypa TUCITUTIITNHBI:
dopma 00ydeHus: — OUHasl.

KomnuecTBo 4acoB 1o Bujgam
yU4eOHBIX 3aHATHIA U pabOTHI

o,
= oOyuyaromerocs DopMbl
HaumenoBanue pasnena 3 .
Ne S MIPOMEXKYTOUHOU
TVCIIATUTHHBI 5
O aTTecTaluu

v
=S

JIab

Jlex
CP
Kontposnb

PA3JIEJI 1. Beenenue B
1| pe 21| 2 | -|-]86] -
«KpemHuniioprannueckue
coeauHeHus» (2 vac.)
PA3/IEJI 2. Cunre3 n
CBOMCTBA




KPEMHHUMOPraHU4EeCKUX
COCTMHEHUN
Hroro: 4 30 - - 29 45 JK3aMEH

I11. CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOHN YACTH
KYPCA
Jlekunonnwplie 3ausaTus (4 gac.)

PA3JIEJI 1. Beenenne B kypc «Kpemuuiioprannyeckue coeannenus» (1 yac.)

HpenMeT H 3a/1a91 Kypca <<erMHnﬁ0praaneCKue cCoeaANHCHUN»

C ucnonv3osanuem Memooa UHMEPAKMUBCHO20 O00yYeHUs npooOieMHas
nexyus (2 uac.)

Beenenne. [Ipeamer u 3agaun Kypca «KpeMHHMHOPraHWUYECKUE COCIUHEHUSY.
Hctopust pa3sBUTHS NMPEACTABICHUM O XMMUU KPEMHHUUOPTaHUYECKUX COECIMHEHUU.
Kpemnuii. Homenkimarypa KOC. PacnpocTpaHeHHOCTh M HaXOKIECHHE B NPUPOJIE.
Brienenne, NpOMBIIUIEHHOE PONU3BOACTBO U TEXHOJIOTHYECKOE IPUMEHEHNE.

Texnuka Oe3zonmacHOCTH B J1A0OpPATOPUM CHUHTE3a KPEMHUHOPTraHUYECKUX
COCJIMHEHUM, TEXHUKA J1ab0paTOPHBIX PaboT.

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

C ucnonvzoeanuem memooa UHMEPAKMUBHO20 OO0yYeHUA JleKyus —
suzyanuzayus (3 uac.)

Ho.ﬂyqe}me M BblJIEJICHUE THAPHUI0B, FAJIOT€HUI0B, THIPOraJorecHu10B KpeMHHUA .

Cumanbl u  opraHocunanbl. IIpgMoll  CHHTE3  OpPraHOXJIOPCHIIAHOB.
['unpocununupoBanue oJepUHOB. XHUMHUYECKHUE CBOWCTBA OPTraHOXJIOPCUIIAHOB.
Coenunenusi. Cumunmabl. ['wapunbl kpeMHus (cuiiadbl). [aloreHuabl KpeMHUS U
POJICTBEHHBIE KOMILICKCHI.

CuHTe3 opraHmirajoreHcwiaHoB d¢opmyabl RpSiXsn ¢ ucnojib3oBaHuEeM
MeTAJIOPraHNYeCKUX COoeIMHEeHUI:

Cunre3 KPEMHUUOPTAaHUYECKUX COCIMHECHU I B3aUMO/ICICTBUEM
MarHMHOPraHWYECKUX  COCAUHEHWM ¢  rajoreHuaamMu  kpeMHus.  CuHTE3
KPEMHUUOPTAaHUYECKUX COCIUHEHUH  B3aMMOJICMCTBUEM  MarHUMOPTaHUYECKUX
COCIMHEHUN C AJIKOKCHU- U rajioniajikokcucuiianaMu. CUHTE3 KpeMHUUOPTraHUYECKUX
COCIMHEHUHN B3aUMOJCUCTBUEM JINTUMOPTAHUYECKUX COCAUHEHUN C TaJOTEHUIAMU U
TUIPUIAMU KPEMHUSI. Cunres KPEMHHUUOPTaHUYECKUX COCIMHCHUM
B3aUMOJICICTBUEM HATPUUOPTaHUYECKUX COCIMHEHUM C TAJIOTCHUIAMU KPEMHHS.
CuHTE3 KPEMHUMOPTaHMYECKUX COCMHEHUN B3aUMOJICUCTBUEM IMHKOOPTaHUYECKUX
COCIMHEHUN ¢ TaJOreHUJIaMd KpEeMHUS W UuX Hpou3BogHbIMU. CHHTE3



KPEMHUMOPraHUYECKUX  COCAUMHEHUN  B3aUMOJECUCTBHEM  IIMHKOOPTaHUYECKHUX
COEJIMHEHUI C TETPAATKOKCUCUIIAHAMH U aJIKHJI(apHIT)aTKOKCUCHIIAHAMU.

CuHTe3 rUIPOKCONPON3BOIHBIX OPTraHUICHIAHOB popmyiibl RnSi(OH)sn

IMuaponus ankun(apwn)ranonacuinaHoB. ['uaponu3 ankui(apuin)adKoKCHUCHIIA-
HOB. ['maponu3 anmkui(apuii)aneToOKCHUCHIaHOB. [Maponn3 — ankui(apui)aMUHO-
CHJIaHOB. [ MApONIN3 MPOIYKTOB peaklid MarHMMOPTraHUYEeCKOro CHHTe3a. Peakinun
pacuieryieHusl  TeTpa3aMelICHHBIX CHJaHOB. [ HWApOIW3  ajdKuiI(apuiI)CHUIIaHOB,
coaeprKamumx cesazu Si-H.

KpemHuiioprannyeckue mojauMepbl: Kiaaccupukauus, CrnocoObl MOJYyYeHU,
XUMH4YecKue U pusndeckue cpoiicrea. [lpumenenue:

KpemHuiioprannueckre COeIMHEHUs U MOJMMEPHI HA UX OCHOBE (CHIIMKOHBI).
[Tonmmopranocunokcanbl. CUIMKOHOBBIE KMJKOCTU (IOJUMEPHBIE METHIICUIOKCAHBI,
MeTmiaueHmicuaokcanbl). CHIMKOHOBBIE Kay4dyKH (JMHEMHbIE MOJUAUMETHI-
cunokcanbl). CriocoObl MOTyYeHUsT TOJTHMOPTaHOCHIOKCAaHOB. [lomopranocuia3aHsl.
Crioco0b!I OJTy4eHUs! OJMOPTaHOCUIIa3aHOB.

@u3n4ecKue CBOMCTBA KPEMHUHMOPTaHUYECKUX ITOJIMMEPOB. XHMHUYECKHE
CBOMCTBa KPEMHUMOPTraHUYECKUX MOIUMEPOB. [IprMeHeHne KpeMHUMOPTaHUIECKUX
NoJIMMEpPOB. MeTronbl  MOAM(PUKALMK  MOBEPXHOCTH  KPEMHUUOPraHUYECKUMHU
coenuHeHusAMHu. MccnenoBaHue cocraBa M CTPYKTYPhl KPEMHHUMOPraHUYECKUX
COEIMHEHUH ¢ MPUMEHEHUEM (PU3UKO-XMMHUECKHX METOJI0OB aHaJIN3a.

IV. CTPYKTYPA U COJEP)KAHUE MMPAKTUYECKON YACTH
KYPCA

JlabopaTtopHubie padoTts (30 uac.)

JlabopaTopnas padora Nel. Texnuka Oe3onmacHocTu. O0uue npueMbl pa-
00Tbl M0 KPEeMHHUHOPraHW4ecKOMYy cHuHTe3y. TexHuka J1a0opaTopHBIX padoT.
Benenue sjaboparopHoro :kypHaJa (2 yac.)

O3HaKOMUTH CTYJICHTOB C TIPaBHJIAMU COOJIOACHHS TEXHUKH 0€30MacHOCTH B
JabopaTtopuu CHUHTE3a KPEMHUUOPTaHUYECKUX COCIMHECHUH, TEXHUKOU
1abopaToOpHBIX padboT, MpaBUIIAMH BEACHUS J1a0OPATOPHOTO KypHAJIa

JlaGopaTtopubie padorsl NeNe 2 - 6 CuHTe3 KpeMHHHOPraHMYeCKHX
coeqnHenmii (18 yac.)

[To3HaKOMHUTH CTYJIEHTOB CO CIIOCOOAMM TOJYyYCHHUS, BBIICICHUS U OYUCTKU
KPEMHUUOPTAHUYECKUX COCTUHEHUM.

Metoa: npoekToB. PabGoTa B rpymrie.



JlaGopaTopusbie padoTbl Ne 7 — 8. HMcciieqoBanme coctaBa M CTPYKTYPbI
KPEeMHHMHOPraHMYEeCKUX COeIMHEHNH ¢ TNpUMeHeHneM (PU3NKO-XUMHUYECKUX
MeToa0B aHajm3a (6 yac.)

[To3HAaKOMUTH CTYJIEHTOB C METOJANKAMHU OIPEEICHUS COJIEPKAHUS IIEMEHTOB
B KPEMHHHOPraHMYECKUX COCAMHEHUSX: TPAaBUMETPUUYECKUN, (HOTOMETPUUYECKHM.
HccnenoBarh CTPYKTYpy KPEMHUHOPTaHUYECKUX COCAMHEHHUN C MPUMEHEHUEM CO-
BPEMEHHBIX CIIEKTPAIBbHBIX METOOB.

Jlaboparopuasi padora Ne 9. Mertoapl Moau(pUKANMH TOBEPXHOCTH
KpeMHHiiOPraHu4ecKuMu coequHeHusiMu (4 gac.)

ITo3HakOMUTH CTYACHTOB C METOJaMH MOI[I/ICI)I/IKaHI/II/I IMOBCPXHOCTH
KpCMHHﬁOpF&HH‘-ICCKHMH COCIUMHCHUAMU

V. CTPYKTYPA, COIAEPXKXAHUE, VYUYEBHO-METOAWYECKOE

OBECHEYEHUE CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIUXCA

VY4eOHO-MeTOANYECKOE 00ECIEUEHUE CAMOCTOSITELHON paboThl 00yUYaroIUXCsl
1o nucuuruinHe «KpeMHuiiopraHn4eckue COeIMHEHMS BKIIIOYAeT B ceOsl:

1aH-rpauK BBIMOJHEHUS CaMOCTOSITEIbHOM pabOThl MO JUCUUILIMHE, B TOM
YUCIIE IPUMEPHBIE HOPMBI BDEMEHU Ha BBITIOJHEHHUE 110 KAXKIOMY 3aJaHUIO;

XapaKTePUCTUKY 3aJaHUil JUIs CaMOCTOSITENIbHOM paboThl oOOyuarommxcs u
METOANYECKUE PEKOMEHIALMU 110 UX BBIIIOJIHEHUIO;

TpeOOBaHUS K MPEJICTaBICHUIO U O(QOPMIICHUIO Pe3yIbTaTOB CaMOCTOSTEIbHON
paboTHI;

KPUTEPHUH OLIEHKHU BBIMOJHEHUSI CAMOCTOSITEIbHON PaOOTHI.

Ilnan-rpadguk BbINOJHEHHS CAMOCTOATEIbHON PA0OTHI 110 JTUCHMILIUHE

. IpumepHbIe
Ne JaTta/cpoku Bua camocrositesibHOM P P
HOPMBI BpeMeHH Ha | Dopma KOHTPOJIs
n/n | BHINOJIHECHHUS padoThI
BBINOJIHEHHE
IIpoBepka
TOTOBHOCTH K
IToaroToBka k
nabopaTopHOMY

1. 1 Henmensa BBITIOJIHEHHUIO 6 yac.

. 3aHATHIO ITyTEM
nabopaTopHoi paboThr Nel y

[IPOBEPKH OTYETA
(TIP -6)

PaboTa Hax mpoexkTom 1o
TeMaM paszena Ne2.

Ouenka noknana
JlabopaTopubiM paboTam 2 H a a

2. 2-6 Hexenu 16 gac. (YO-3)
— 6. [TogroroBka oTyeTa Mo
(TTP-9)
MIPOEKTY - UTOTOBOTO
JIOKJIa/1a.
[Toaroroska k [TpoBepka
3. 7 Henenst 4 4ac.

BBITTOJTHCHHTO T'OTOBHOCTH K




nabopaTopHoii paboTbr No nabopaTopHOMY

7-8 3aHATHIO ITyTEM
MIPOBEPKHU OTUYETA
(TIP -6)
IIpoBepka
IToaroroBka k POBCP
TOTOBHOCTH K
BBITIOJTHEHUTIO 1360DATODHOM
4, 8 Henens nabopaTopHoi paboThl Ne9. 3 yac. PaTOPHOMY
3aHATHIO IyTEM
IToaroroBka K UTOrOBOMY
recty MIPOBEPKHU OTUETA.
(TIP -6) Tect (ITP-1)
DK3aMeH, BOIPOCHI K
5. 9 Henens [ToaroToBka K 3K3aMeHy 45 ’ p

9K3aMCHY

MeToanyecKkue yKa3aHusi PU CAMOCTOATEILHOM MOAT0OTOBKE K I0KJIANY,

npe3eHTAllMU, HANIMCAHMIO pedepara.

N3yuuB rpaduk BHIMOTHEHUSI CAMOCTOSITEIIbHBIX pa0OT, CIEyeT MPaBUIbHO €€
OpraHu30BaTh. PEKOMEHIyeTCsl M3y4HUTh CTPYKTYpPY KaXXJIOro 3aJaHusi, OOpaTUTh
BHUMaHHE Ha TpaduK BBINOJIHEHUS pabOT, OTUYETHOCTh MO KaXIOMY 3aJaHUIO
MPENOCTABIISICTCA B TMOCIEIHIO HENEN0 corlacHo rpaduky. OOpaTuTh BHUMaHUE,
YTO UTOTM CAMOCTOATEIBHON pabOThl BIUSIOT HA OKOHYATEIBHYIO OIIEHKY 10 UTOTaM
OCBOCHHUSI Y4ECOHOU JUCITUTIIIMHBI.

Paboma ¢ numepamypoii.

[Ipu BeIMOSHEHMM psga 3agaHuid TpeOyeTcsa paboTaTh C JUTEpaTypoOH.
PexoMenayeTcsi MCIONb30BaTh Pa3iMYHbIE BO3MOXHOCTH PabOTHI C JHUTEPATYPOI:
dounpl HayyHou OwOmmorexku JIBDY (http://www.dvfu.ru/library/) u nmpyrux
BEIyIMX BY30B CTPaHbl, a TakXKe JJOCTYNMHBIX IS WCIOJb30BAHHUS HAyYHO-
OMOJIMOTEUHBIX CUCTEM.

B npoumecce  BBINOJHEHHUS ~ CaMOCTOATENBHOM  pabOTB, B  TOM
YHUCJIe MPU HAMMCAHUHM 3CCE PEKOMEHAyeTcs padoTaTh CO CIEIYIOIMMHU BHUIAMH
U3aHUuM.

a) Hayunble wu3maHus, TmNpeaHA3HAUYCHHBIE JUIsI HAy4dyHOM pabOThl W
cCoJeprKallle TEOPEeTHUYECKUEe, SKCIIEPUMEHTAIbHbIE CBEACHUS OO0 HCCIEI0BaHUSX.
Onu moryT myOnmkoBaThbesi B ¢opme: MOHOTrpaduii, HaydHBIX CTaTel B >KypHaiax
WM B HAYYHBIX COOpHUKAX;

0) YuebOnas nurepaTypa moapasiensercs Ha:

- y4eOHble u3gaHus (y4eOHUKH, ydeOHble TOCOOMS, TEKCThl JIEKIUH), B
KOTOPBIX COJEPIKUTCS Hanboyiee MOJHOE CHCTEMHOE H3JIOKEHHE AUCIMIUTUHBI WIIH
KaKoTr0-TO €€ pa3Jiena;

- CTMPABOYHUKH, CIIOBAPU U SHIUKIONEINU — WU3JIaHUs, COIEpIKaIUe KpaTKue
CBEJCHHUS HAYYHOTO WJIM TPUKIAAHOTO XapakTepa, HE TMpeAHa3HAuYCHHBbIC s
CIUIOIIHOTO YTeHHs. VX 11eh — BO3MOXHOCTh OBICTPOTO TOJIYYCHHS CaMbIX OOIIMX
MPEICTABJICHUH O TIPEAMETE.

Cy1iecTByIOT ABa METO/1a pabOThI HaJl UCTOYHUKAMMU:

— CILJIONIHOE YTeHHE 00s3aTEIHHO MPU U3YUYCHUH YUYeOHUKa, T1aB MOHOTpaduu
WIM CTaThU, TO €CTh TOr0, YTO WMeeT y4yeOHoe 3HaueHue. Kak mpaBuio, 31ech
TpeOyeTcss MOBTOPHOE YTEHHE, JJII TOTO YTOOBI MOHATH HamucaHnHoe. CTapailTech




OpU CIUIONIHOM YTEHWH HE TMPOIMyCKaTh KOMMEHTapHH, CHOCKH, CIIPAaBOYHBIC
MaTepHuaJbl, TaK KaKk OHU TIPEeIHA3HAYCHBI JJIS TIOSICHEHUHN ¥ TIOMOIIN. AHATU3UPYITE
PUCYHKHU (KapThl, AMArpaMMbl, rpaduKu), cTapaiTech MOHATh, KAaKUE TEHIACHIIUU U
3aKOHOMEPHOCTH OHU OTPAXKaIOT;

— METOJT BRIOOPOYHOT'O YTEHUS JOTIOJTHAET CIUIONTHOE YTEHUE; OH PUMEHSIETCS
JUTSI TIOWCKOB JTOTIOTHUTEIBHBIX, YTOYHSIIONUX HEOOXOIUMBIX CBEJICHUN B CIIOBApSX,
SHITUKIIOTICANSIX, MHBIX CIPABOYHBIX H3JAHUAX. DTOT METOJ KpalHE BaKeH IS
MOBTOPCHMSI M3YYEHHOTO U €T0 3aKPEIUICHUS, 0COOCHHO TIPU MOATOTOBKE K 3a4eTy.

JInst Toro 4ToOBI KaXXIbIi METOJ MpUHEC HanOodbmui 3¢hdeKT, He0OX0TUMO
(duKCHpOBaTh Bce BaKHBIE MOMEHTEHI, CBSI3aHHBIC C MHTEpeCyrolel Bac Temoii.

Te3ucel — 3T0 OCHOBHBIC TOJIOKEHHUSI HAYYHOTO TPYJa, CTaTbU WM JPYTOro
NPOW3BENCHUSA, a BO3MOXHO, W YCTHOTO BBICTYIUICHHUS; OHM HECYyT B cebe
Ooonpmii 00beM uHbOpMaIUK, Hexenu 1iaH. [IpocThle Te3ucChl JaAaKOHUYHBI TIO
dopme; CIOXKHbIE — MOMHUMO TJIABHOM aBTOPCKOW MBICIM COJEpP)KAT KpaTKoe ee
00OCHOBaHWE ¥ JOKA3aTelIbCTBA, TMPHUAAIONINE Te3ucaM Oojiee BECOMBIM W
yOemUTeNbHBIN XapakTep. Te3nuchl MPOYUTAaHHOTO TIO3BOJISIIOT TIy0Ke PacKPBITh €T0
comepkadue; o0ydasch H3Iaratb CyTh IMPOYMTAHHOTO B TE3WCHOW (opme, BB
CyMeeTe BBIICIATh M3 MHOXKECTBA MBICIICH aBTOPOB CaMble TJIABHBIC W IICHHBIC U
nenarb 0000IEHus.

KoHcIekT — 3T0 crmoco0d caMOoCTOSATETHLHO W3JIOKHUTh COACPKAHWE KHUTH WITH
CTaThbU B JIOTMYECKOM MocienoBareabHOCTH. KOHCIEKTUPYsl KaKoW-TuO0 MCTOYHUK,
HAJI0 CTPEMUTHCS K TOMY, 4YTOObI HEMHOTUMHM CJIOBaMU CKa3aTh 0 MHOTOM. B Tekcte
KOHCIIEKTa JKEJIaTeJIbHO MOMECTUTh HE TOJBKO BBIBOJBI WJIM TOJIOKEHUS, HO U HUX
apryMEHTUPOBAHHbBIE JOKa3aTeNbCTBA ((haKThl, ITUGPHI, IUTATHI).

[lucaTh KOHCIEKT MOXKHO M MO Mepe H3y4YeHHUsS MPOW3BEACHUS, HAIpUMED,
ecyu npopadaThIBaeTCsi MOHOTpadus WU HECKOJIBKO KYPHAIBHBIX CTATEH.

CocraBiisis TE3UChI WM KOHCIIEKT, BCET/Ia JIeJalTe CChUTKM Ha CTPAHMIIBI, C
KOTOPBIX BBI B3SUTM KOHCTICKTHPYEMOE TOJIOKEHUE WM (DAKT, — ATO MMOMOXKET Bam
COKPAaTHTh BPeMs Ha MOWCK HY)XHOTO MECTa B KHHTE, €CJIM BO3HHUKACT MOTPEOHOCTH
riyoke pa3o0paTbcsi € M3JIAra€MbIM  BOMPOCOM WJIM YTO-TO YTOYHUTH IIPH
HaITMCaHUW MTMCHMEHHBIX pa0oT.

MeToanueckue pPeKOMEHJANMM 1O  BBINOJHEHUIO 3aJaHMi IS
CAMOCTOAITEIbHOI PA0OTHI U KPUTEPHHU OLIEHKH.

3amanue Ha TOM K 1abopatopHoMy 3aHsaTHIO Ne 1
[IpocmoTpeTs Marepuan JEKIWHA, YYeOHMKH W METOJUYECKOEe IocoOue W
MOJATOTOBHUTHCS K BBHITIOJIHCHUIO 3aJJaHUH J1a00paTOpHOM pabOTHI.
3agaHue Ha IOM K J1Ja00paTOpHBIM 3aHATUAM Ne 2-6
BBINMOSHUTH MPOEKT MO BBIOPAHHON TEME IO CIAEAYIONIEMY aITOPUTMY:
1.1. BriOpaTh TEMyY MpoeKTa
1.2. Oco3HaTh TEMY, LIENU U 3a]a4H IPOEKTA
1.3 CopmupoBaTh KOMaHIY MMPOCKTA
1.4 Pacipenenuth 003aHHOCTH B KOMaH/IE ITPOCKTa



2.1 Cnenath KOHCIEKT OCHOBHBIX TOJIOXKEHHUM MeTOo1a

2.2 3amaTh BOMPOCH], YTOYHHUTH MOHATHS 11€JTb, 33/1a4UH, 3TAITbI

2.3 IlpoBecTu TUTEPATYPHBINA MMOUCK ONTUMATBLHBIX METOIOB MOTYYCHUS
HAaHOMATEPUAJIOB U CBEACHUMN O XapaKTEPUCTUKAX, MOTYYCHHBIX TAKUM METOJIOM
HAaHOMATEpPUAJIOB

3.1 IToAroToBUTH COOOIIIEHNE O CYIIECTBYIOIIUX METOIaX MOTyUCHUS
HaHoMaTepuasnioB. OOCYIUTh U BEIOpATh ONTUMATbHBIA METO/,.

3.2 Ocy1ecTBUTh CUHTE3 HAaHOMATEPHUAJIOB BEHIOPAHHBIM METOI0M

3.3 UccnenoBarh NOJy4EHHOE COEAMHEHNE METOJAMH 3JIEMEHTHOT'O aHAJIN34,
YCTaHOBJICHHE COCTaBa BEILECTBA.

3.4 HccnenoBarh MOTy4YEeHHOE COEIUHEHUE C MOMOUIBI0 (PU3MKO-XUMUYECKIX
METOJ0B. Y CTAHOBUTH CTPYKTYPY BEILIECTBA

4.00paboTarh MOJy4YEHHBIE JaHHBIC, MOATOTOBUTH JIOKJIAJ] IO MOJyYEHHBIM
pe3yJibTaTam.

Tembl rpynnoBbIX ¥ HHANBUAYAJIbHBIX POEKTOB

1. Cunansl u opranocuianbsl. Metoabl cuHTE3a. XUMUYECKHUE CBOKMCTBA Op-
TaHOXJIOPCUJIAHOB.

2. CuHTE3 KpEeMHUHOPTaHWYECKUX COCIWHCHWHA B3aWMOJCHCTBHEM Mar-
HUWOPraHUYECKUX COECMHEHUI C TaJIOT€HUJAMU KPEMHUS

3. CuHTe3 rHIpOKCONPOU3BOIHBIX OpraHuiIcHiIanoB Gpopmyiabl RySi(OH)4n

4, CuHTE3 KpEeMHUHOPTaHMYECKUX COCAMHEHUN B3aWMOJICHCTBHEM ITMHKO-
OpraHUYECKUX COEIMHEHUN c TETPaAaTKOKCUCUIIAHAMHU u an-
KWI(apui1)aTKOKCUCUITaHAMH.

5. CuHTe3 KpEeMHUHOPTraHMYECKUX COCAMHEHUN B3aMMOJCHCTBUEM IIMHKO-
OpraHUYECKUX COCIMHEHUM C TaJIOTeHUIaMH KPEMHHUS U UX TIPOU3BOAHBIMU

6. Ilommopranocunazanbl. CriocoObI MOMYYEHHs] U CBOMCTBA MOTMOPTaHOCH-
JIA3aHOB.

7. HoBble myTH cuHTE3a KPEMHUHOPTaHUYECKUX MTOJTUMEPOB

8. Kpemuwuitopranuueckue noJuMepbl: XKMAYECKHUE U (PU3NYECKre CBOMCTBA

9. Meronpl MOIU(UKAIIUN TOBEPXHOCTH KPEMHHHUOPTAHHYECKUMHU COCTUHE-
HUSIMU.

10. CunukoHOBbIE XKUIAKOCTH (ITOJMMEPHBIE METUJICUIIOKCAHbI, MeTUIAU(e-
HUJICUJIOKCAHBDI)

11. CunukoHOBBIE KayuyyKH (JTMHEINHBIE TOJTUIUMETHIICHIIOKCAHBI)

12. CrexmomiacTsl

13. CTeKI0TEeKCTOIUTHI

14. CTexJI0BOIOKHUTHI



3agaHue Ha JIOM K JJa0OpaTOpHBIM 3aHATHAM Ne 7-8
[IpocMoTpeTs MaTepuan JEKUWH, y4eOHMKH M METOAMYecKoe mocodue u

MOATOTOBHUTHCS K OMPENEICHUIO COACP)KaHUS SJIEMEHTOB B KPEMHHHOPTaHHYECKUX
COEIMHEHMIX pa3HBIMU METOJaMH u HCCIIEIOBAHUIO CTPYKTYPBI
KPEeMHUHOPTraHUYECKUX COCAMHEHUM ¢ MpUMEHEHHEM (U3UKO-XUMHUYECKUX METOJIOB.

3agaHue Ha JOM K JabopatopHoMy 3aHsTHIO Ne 9

[IpocMoTpeTh MaTepHan JCKIHH, y4eOHMKM W METOJAMYECKOEe I0co0ue M
IIOJATOTOBUTHCS K MOIU(DUKALUH Pa3IMYHBIX MOBEPXHOCTEH
KPEMHUUOPTaHUYECKUMH COCTUHECHUSMH.

CrtpykTypa oT4yera no JiadopaTopHoi padore

OT4eTsl 0 Ta0OPATOPHBIM pabOTaM MPEACTABISIOTCS B dJIEKTPOHHOU (hopme,
MOJATOTOBJICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B pegakrope MSWord.

OTtyeT o pabore NOKEH OBITh 0000IIAIOIINM JOKYMEHTOM, BKIIIOYATh BCIO
UH(OPMAITUIO TI0 BBIMOJHEHUIO 3a/IaHUM, B TOM 4YHCJIe, YPABHEHUS peakiui, Tabau-
I[bI, METOJIUKY TIPOBENICHUSI J1a0OPATOPHBIX OIBITOB, CIUCOK JIUTEPATYPhl, PACUETHI U
T. 1.

CTpyKTypHO OTYeT IO J1abOpaTOpHOM paboTe, KaK TEKCTOBBIA JOKYMEHT,
KOMIUJIEKTYETCA MO CICAYIOLIEH CXEME:

e TuTynpHBIN JUCT — 00Os3aTeIbHAS KOMIIOHEHTA OTYETa, MepBas CTPAaHMIIA
oTueTa, M0 MPUHATON JJIsi JabopaTOpHBIX paboT Gopme (TUTYJIBHBINA JUCT OTUYETa
JIOJDKEH pa3MenaThes B 001ieM (aiinie, Tie mpeACTaBIeH TEKCT OTYETA);

e licxonubie MaHHBIE K BBIMOJHEHUIO 3aJlaHUN — OOs3aTelibHAsi KOMIIOHEHTA
oT4YeTa, C HOBOW CTPAHMIIBI, COICPKAT YKa3aHUE BapUaHTa, TEMBI U T.11.);

e (OcHOBHas 9acTh — MaTepUAJIbI BBHITTOJTHCHHSI 3a1aHNH, pa3ouBaeTcs Mo pyo-
pUKaM, COOTBETCTBYIOIINX 3aJIaHUSIM PabOThI, C HEPAPXUUECKOU CTPYKTYpOU: TMyHK-
ThI — TIOAIYHKTHI U T. II.

PekomeHnayeTcs B OCHOBHOM 4YacTH OTYETa 3arojioBKM pyoOpuk (moapyOpuk)
naBaTh HWCXoAsS W3 (OPMYJIMPOBOK  3amaHWK, B (QopMe  OTIJIArOJbHBIX
CYIIIECTBUTEIIbHBIX;

e BriBojabl — 00s13aTeIbHAS KOMIIOHEHTA OTYETA, CONEPIKUT 0000IIAtONINEe BbI-
BOJIBI 11O paboTe (Kakue 3a/auu perieHbl, OIleHKa pe3yJbTaTOB, YTO OCBOCHO TIPH BbI-
MOJIHEHUH PabOThI);

e (Cmucok nurepaTypbl — 00s3aTelbHAas KOMIIOHEHTa OTYeTa, C HOBOU
CTPaHMIIBI, COJEPKUT CHUCOK HMCTOYHUKOB, HCIOJb30BAHHBIX TPH BBITIOJIHCHUH
paboThl, BKJIOYAs OJCKTPOHHBIE HWCTOYHHUKU (CIIMCOK HYMEPOBAaHHBIN, B
COOTBETCTBHH C NMPaBUIIaMU OMMCaHusi onbmuorpadun).



Odopmiienune oTyera mo JadopaTopHoi padore
Otuer mo nabopatopHON pabOTE OTHOCUTCS K KATErOpUU «IHChbMEHHAs
pabota», opopmisercs o mpaBmiIaM OQOPMIICHHUS MUCBMEHHBIX padOT CTyJIECHTaMH
JIBDY.
Heobxoaumo oOpaTuTh BHUMaHWE Ha CIEAYIOIIME aCleKThl B O(opMiIeHUH
OTYETOB padoT:
- Habop TeKcTa;
- CTPYKTYpUpOBaHHUE pabOThI;
- ojopmIIeHHE 3arojIOBKOB BC€X BHUIOB (pyOpHUK-OAPYOPHUK-ITYHKTOB-
MOITYHKTOB, PUCYHKOB, TaOJIHUII, IPHIIOKCHHH ),
- odopMIIeHHE TTEPEUYHCIICHUN (CITUCKOB ¢ HyMepaIiuei Wi MapKUpPOBKOH );
- odopmileHHE TaOIHLI;
- odopmIleHHE WUTIOCTpaluii (rpaduku, pucyHku, poTorpaduu, CXembl);
- Habop u opopMIleHHE MaTEMAaTUYECKUX BhIpakeHUi (hopmyi);
- odopMIiIeHHE CIIMCKOB JUTEpaTyphl (OMONMOrpaduUecKux OINMUCAHUN) U
CCBUIOK Ha UCTOYHUKH, IIATUPOBAHUS.
Habop TekcTa ocCylecTBIs€TCS Ha KOMIIBIOTEpE, B COOTBETCTBHUH 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 OT., B TOM YKCIIE B 3arojIOBKax (B TaOIUIaX 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 MOCJEIHeNH cTpa-
HUIBI, apabckuMu 1UpamMu (MepBOM CTPAHMUILIEH CUUTAETCS TUTYJIBHBIM JIUCT,
Ha KOTOPOM HOMEp HE€ CTaBUTHCSA, HAa CIEAYIOUIEH CTpaHULE MPOCTaBIIAETCS
uudpa «2» u T. 1.).
® PEXHUM aBTOMATHUYECKOTO MepeHoca CJIO0B, 32 UCKIOYEHUEM TUTYJIBHOTO JIH-
CTa ¥ 3arojIOBKOB BCEX YpOBHEH (IIEPEHOC CJIOB AJIsl OTAEIbHOro ad3aia OJ0Ku-
pyercst cpeactBamu MSWord ¢ momoripio komanael «Dopmaty — ad3ai mnpu
BBIOOpE OMIIMH «3aMPETUTh ABTOMATUYECKUM MEPEHOC CIIOBY).
Ecnu pucyHok unu tabnuia pasMmenieHsl Ha Jucte Gopmara Oosbine A4, ux
CIEyeT YUYMTHIBATh KaK OJHY CTpaHUWIly. Homep cTpaHHIBI B JTHX Clydasx



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

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

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

JICHUA TCKCTOBBIX M JICKTPOHHBIX JOKYMCHTOB,

OTCYTCTBI/IG CbaKTI/I‘IeCKI/IX OIJ_II/I6OI(, CBA3aHHBIX C IOHMMAaHUCM TCMBI.

VI. KOHTPOJIb JOCTUXEHUS LEJEN KYPCA

OneHouyHble CPECTBA -
Kontponupyenmeie 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 | DK3aMeHAIMOHH
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
TEOPETUUYECKHE METOIbI, nabopatopHoit
METO/IbI HeoOxoaumele  pabote Nel (TP -
pereHusI bitIc: 6)
MIOCTABJIEHHOM | BBIMOJHEHUS
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 DK3aMeHaIMOHH
HaBbIKaMU BbI-  J1aOOPAaTOpPHON  bI€ 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- BeinonHeHue DK3aMeHaIMOHH
CBOICTBa Cocrasisier Ja MIaHupoBa- JabOPaTOPHBIX  bI€ BOIPOCHI
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 Hcciae-  JTA0OPATOPHBIX  BIE BOIIPOCHI
noBaHue U BbI-  paboT NoNe 2 —  NeNoe 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-
HUU

3. Pazgen 2. Cunrte3 IK-3.2 3HaeT: MmeTo- | Brlnonnenue DK3aMeHaIMOHH




CBOICTBA Onpenenser | I0JOTHIO 7a00paTOPHBIX  BI€ BOIPOCHI
KPEMHUAOPTaHUYECK =~ BO3MOXHBIE | ompeaeneHus  padbor NeNe 7 —  NoNe 6-22
WX COCIMHEHUN HampaBlieHUus: BO3MOXHbIX 8, [IpoBepka
pa3BUTHA HANpaBJICHUH  OTYETOB IO
pabot u pa3BUTHS nabopaTopHOI
NEePCICKTUBBl = HAYYHO- pa6ore (ITP -6)
MPAKTUYECKOTr0 HCCIe10Ba-
IIPUMEHEHHUsI | TEJIbCKOU pa-
MOJyYEHHBIX = OOTBI
PE3YIRTATOB | v\ et onpe- | BreimonHeHue DK3aMEHaIlMOHH
JIENSTh BO3- 7a00paTOPHBIX  bI€ BOMPOCHI
MOYKHBIC pabot NoNe 7 —  NeNo 6-22
Hanpasnenuss 8, [IpoBepka
pa3BUTHUA pa-  OTYETOB IO
00T U nep- nabopaTopHOi
CITEKTHBBI pa6ore (ITIP -6)
MPAKTUYECKOTO
MPUMEHEHUS
MOJTYYSHHBIX
pe3yJIbTaTOB
Biiageer: cio-  BeinosiHeHue DK3aMeHaIMOHH
COOHOCTBIO 71a00paTOPHBIX  bIe BOMPOCHI
OTPENIETATh pabot NeNe 7 —  NeNe 6-22
BO3MOJKHBIE 8, [IpoBepka
HANpaBJICHUS  OTYETOB I10
pa3BUTHUA pa-  J1TabOpaTOpHOU
00T 1 iep- pa6ote (TIP -6)
CHEKTHUBbI
MPAaKTUYECKOTO
PUMEHEHUS
MIOJTYYeHHBIX
pe3yabTaToOB
Paznmen 2. Cunresn  I1K-3.1 3HaeT: MeTO-  BrImonHeHue DK3aMEHAIlMOHH
CBOICTBa CucremaTusup JOJOTHIO CU-  J1a0OpaTOpHON  ble BOIPOCH
KPEMHUNOPraHUYECK yeT creMaTu3anuu | padboTsl Ne 9, NeNe 23-31
UX COCIMHEHHUU uH(popmanrio, U aHanusa uH- I[IpoBepka
MOJyYeHHYI0 B | (popmaLuy, oT4era 1o
xone HUP u MOJIyYeHHOH B 1abopaTopHOI
HUOKP, xone HUPu  pa6ore (TP -6)
aHamusupyer | HMOKP Tect (ITP-1)
cen VYmMeert: comto- | BemonHenne DK3aMeHaIMOHH
COMOCTABIACT ¢ apnsaTs nH- 71a00paToOpHOl  ble BOMPOCHI
¢ dbopmarnmro, paboter Ne 9, NeNe 23-31
JTHTCPATypHBIM nony4yeHHyto B IIposepka
1 TaHHBIMU xone HUP u oT4eTa 1o
HUOKP ¢ nu- maGoparopHoii
TeparypHsiMu  padote (I1P -6)
JTAHHBIMA Tect (ITP-1)
Bnaneer: Brimonnenune DK3aMEeHaIMOHH

HaBBIKaAMH CH-

nabopaTopHOi

bIC BOIIPOCHI




creMaTu3auu  paboTsl Ne 9, NoNe 23-31
u aHaim3a uH- [IpoBepka

dbopmaryu, oTYera 1mo

MOJTyYSHHOH B | 1abOpaTopHOU

xone HUP u  pabGore (ITP -6)

HUOKP u co- Tect (I1P-1)

TIOCTaBJICHUS C
JIMTEPATyPHbI-
MU JTaHHBIMH

TumnoBble KOHTPOJIbHBIC 3aJ]aHUs, METOANYECKUE MaTEpPHUalIbl, ONPEICISIONIIE
MPOIIEAYPHI OLICHUBAHUS 3HAHWM, YMEHHU U HABBIKOB U (MJIM) OIbITA JACSITEILHOCTH,
a TaKX€ KayeCTBEHHBbIE KpPUTEPHUU OLICHUBAHMS, KOTOPBIE OIKCHIBAIOT YPOBEHD
c(hOpMHPOBAHHOCTH KOMIIETEHITNH, TIpencTaBiieHsl B pa3aene VI,

VIl. CIIMCOK YYEBHOM JIUTEPATYPbHI U HH®OPMAIIMOHHO-
METOINYECKOE OBECIIEYEHUE JUCHUIIJINHBI

OcHoBHas JuTEpaTypa
(3/1eKTPOHHBIE U NeYATHbIE U3TAHNS)

1. Yepnbimes, E. A., XuMus 3J1eMEHTOOPTraHUYECKUX MOHOMEPOB U MOJIUMEPOB:
yueOHOe mocoOue il XUMHKO-TexHosorndeckux By3oB / E. A. Uepnsimes, B. H.
TananoB; [pen. JI. U. Tamunkas] - M.: Komoc, 2011. - 439 c. Pexum nocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:756739&theme=FEFU

2. Onpien6opoiix, K. Metanmnooprannueckas xumus / K. DnbieHOpoix ; mep. ¢
Hem. 1O. ®@. Onpynenko, JI. C. Ilepexkanmuua. M.: BUHOM. JlaGopatopus 3HaHUMH,
2011. - 746 C. Pexum JI0CTymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:668051&theme=FEFU

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

4, I'punByxa, H. Xumus snemenTos. B 2 1.: [T. 1]/ H. I'punByxn, A. DpHito ; niep.
c anri. : B. A. Muxaiinos, E. B. CaBunkuna, }O. 1. Azumona [u ap.] - Mocksa bU-
HOM: Jlabopatopuss  3nanmii, 2008. - 607 «c¢. Pexum nocrymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:274592&theme=FEFU

5. Metonper DOIIP u SAMP B opranudeckoil U 3J1€MEHTOOPraHUYECKON XUMUHU.

DnekrponHoe yueoHoe mocodue. / B.K. Uepkacos, F0.A. Kypckuii, K.A. KoxxaHos,

M.II. by6nos, B.A. Kyponaros - Hwknauit Hosropoa: Hukeropoackuit rocyHuBep-

curer, 2010. - 53 c¢. Pexxum gocryma: http://window.edu.ru/resource/052/74052
JlonoiHMTEIbHASA JTUTEPATypa

(meyaTHbIE U YJIEKTPOHHbIE U3IAHMS)


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

1. O6uias opranuveckas xumus. T. 6 . CoelMHEHUs CeJeHa, TeJUTypa, KpEeMHHUS
u 6opa / ep. ¢ aurin. B. I'. JIesu, M. I'. Bunorpanosa, B. A. Kokopekunoii. Mocksa :
Xumust , 1984. — 544 C. — Pexxum JIocTymna:
http://lib.dvfu.ru:8080/lib/item?id=chamo:113545&theme=FEFU

2. Meroast DIIP u SIMP B opraHnyeckod W 371€MEHTOOPTAHUYECKOW XHUMUU:
anekTpoHHoe yueOHoe mocodue / B.K.Uepkacos, FO.A Kypckuii, K.A. KoxaHoB u
np.- Hwxuauit Hosropon: Hwxkeropoackuit 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. Jlucnukuz, I'. B. XuMHsSI TPUBUTHIX MOBEPXHOCTHBIX MATEPUAIOB [DJeK-

TpoHHbld 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. OOt MpakTHUKyM [0 XUMUU HEOPTaHMYECKUX U IJIEMEHTOOPTaHUYECKUX
coequHeHni. YueoHoe mocodue. / H.II. Ilankun, A.A. Kanycruna, A.B. Annukos-
ckuii, 1.B. Ceuctynosa, B.1O. [TonskoB — Bmagusocrok: U3za. JIBI'Y, 2003. — 45 c.

6. [IpakTHKyM 1O XUMHHU DJIEMEHTOOPTAaHMYECKUX COCAUHEHUH. YueOHOoe TO-
codue. / H.II. llankun, A.A. Kanyctuna, U.B. CBuctynona, B.B. baxenos — Buna-
nuBoctok: M3a. JIBI'Y, 2009. — 57 c.

7. Eropoukun, A. H. DnekTpoHHOE CTpOEHUE OPraHUYECKUX COCAMHEHUMN

KpemHus, repmanus u onosa / A.H. Eropoukun, M.I'. BopoukoB HoBocubupck:
N3n. CO PAH. 2000. - 563 c.

8. AnmukoBckuid, A. B. CHHTE3 3J1eMEHTOOPTaHNYECKUX COCTMHCHHUH. Y4ueOHOe
nocoobue / A.B. AmuxoBckuit, C.I'. Kpacunkas, B.B. BacunweBa. BnaauBocToxk.
JB®Y. 2013. — 72 c¢. Pexxum pocryna: https://bb.dvfu.ru

Ilepeyennb pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
«AHTEpHET

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

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

3.  http://znanium.com/

4.  http://www.nelbook.ru/

5. Cailt MocKOBCKOTO ToCcyAapCTBEHHOT0 yHUBepcuTera uM. M.B. JloMoHo-
coBa: http://www.chem.msu.su/rus/weldept.html

6. Caiit Poccuiickoro XuMHuKO-TEeXHOJIOTUYECKOTO YHUBepcuTeTa um. JI.1.
Menneneesa: http://www.pxty.ru/

7. Hayuno-anextponHast 6ubnmmoreka: http://elibrary.ru/

8. Enmmnoe OKHO J0CTymna K 00pa3oBaTeIbHBIM pecypcam:

http://window.edu.ru/
9. ®enepanpHbiii moptan "Poccuiickoe oopazoBanue": http://www.edu.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/
http://window.edu.ru/
http://www.edu.ru/

10. ©0a3a maHHBIX O BElIECTBAX U UX cBoMcTBax http://www.chemspider.com/

IMepeyens HHPOPMANMOHHBIX TEXHOJIOTHII M IPOrPAMMHOI0 00ecneyeHus
[Tnardopma snexTporHoro ooydenus Blackboard JIBDY: https://bb.dvfu.ru/

VIll. METOIWYECKHE YKA3AHMS IO OCBOEHUIO
JUCHMUILIAHBI

I[lnanupoBanue W OpraHu3anus BpPeMEeHH, OTBEJEHHOT0 HAa H3y4YeHHe
AUCHUIIMHBI. [IpUCTYNHTh K OCBOEHWIO NHUCHUMIUIMHBI CIEIYET HE3aMEIJIUTEIbHO
B CaMOM Hayaje ydeOHOro cemectpa. PexkoMEHAyeTCsl U3Yy4YHUTh CTPYKTYpy H
OCHOBHBIE TTOJIOKEHUSI Paboueil mporpaMMbl AUCHUIUIMHBL. OOpaTUTh BHUMaHUE, YTO
KpOME ayJIUTOpPHOW paboThl (JEKIHUH, JTa0OpaTOPHBIE 3aHSITHS) IUIAHUPYETCS
caMOCTOATeNbHAsA pabdoTa, UTOTH KOTOPOM BJIMSIIOT HAa OKOHYATEJIBHYIO OIIEHKY IIO
UTOTaM OCBOCHUS Yy4uyeOHOW aucHuIUIMHBL. Bce 3amanus (aynuropHble U
CaMOCTOATENIbHbIE) HEOOXOAMMO BBINOJHATh M MPEJOCTABIATH HA OLEHKY B
COOTBETCTBHUHU C TPAPUKOM.

B npouecce wu3yueHus MarepuaroB ydyeOHOrO Kypca MpenararoTcs
cienyromue (Gopmbl pabOT: YTEHUE JIEKUUH, JJaDOpAaTOPHBIEC 3aHATHS, 3aJaHUS JJI
CaMOCTOSITENIbHOM pabOTHl.

Jlexyuonnvie 3amamus OPUECHTUPOBAHBI HA OCBEIICHHE BBOJHBIX TEM B
KOXIbIA pa3iesl Kypca W MPU3BAaHbl OPUEHTUPOBATH CTYJIEHTOB B IMpEjaracMom
MaTepuaie, 3ajJ0KUTh HAy4HbIE M METOAOJOTMYECKHE OCHOBBI JUIsl JajdbHEHIIeH
CaMOCTOATENbHON pabOThI CTYIEHTOB.

Jlabopamophvie 3ansamusi akKUEHTUPOBaHbl Ha HamOoJiee MPUHIMIUAIBHBIX U
npoOJEeMHBIX BONpPOCaX Kypca W TNPU3BAHbl CTHUMYJUPOBATh  BBIPAOOTKY
MIPAKTUYECKUX YMEHUMU.

Oco00 3HauMMOM I MPOPECCHOHATBHOM MOATOTOBKU CTYAECHTOB SBIISETCS
camocmosmenvras paboma Mo Kypcy. B xone sToll paboOThl CTylE€HTHI OTOMpAIOT
HEOOXOMMBIA MaTepual 1Mo U3y4aeMOMY BOIIPOCY M aHAJIM3UPYIOT ero. CTyaeHTam
HEO0OXOMMO 03HAKOMHUTHCSI ¢ OCHOBHBIMU MCTOYHUKAMH, 0€3 KOTOPBIX HEBO3MOKHO
MOJIHOLEHHOE MTOHUMAaHKEe MPOOJIEMaTUKH Kypca.

OcBoeHne Kypca CHOCOOCTBYET Pa3BUTHUIO HABBIKOB OOOCHOBAaHHBIX W
CaMOCTOSITENIbHBIX OLICHOK (akToB M KoHuenuuid. [loaTomy Bo Bcex (opmax
KOHTPOJISI 3HaHWH, OCOOEHHO TpM clade 3adeTa, BHHUMaHHE oOpalmiaercs Ha
MOHUMAaHUE MPOOJEMATUKA Kypca, Ha YMEHHE MPAKTHUYECKU MPUMEHSATHh 3HAHUS W
JI€TIaTh BBIBO/IBI.

PaGora ¢ Jureparypoii. PekoMeHIyeTCs HCIOJb30BaTh Pa3IMYHBIE
BO3MOXXHOCTH palOOThl C JuTeparypoil: ¢GoHasl HayuyHou OuOnuorexku J[BOY


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

U 3aekTpoHHble onbdanoreku (http://www.dvfu.ru/library/), a Tak:ke moCTymHbIe 1S

WCITOJIb30BAHUS APYTHE HAYYHO-ONOIHMOTEYHBIC CHCTEMBI.
IHoaroroBka nmpoekTa 1o 3aJaHHOM TeMe

1.1. BriOpaTh TEMY IIpOEKTa

1.2. Oco3HaTh TeMy, LIEJIU U 3a7a4u IIPOEKTa

1.3 CpopmupoBaTh KOMaHIY MPOEKTA

1.4 Pacnipenenuth 00s3aHHOCTH B KOMaH/IE IIPOEKTa

2.1 CnenaTh KOHCIIEKT OCHOBHBIX IOJ0KEHHI METO1a

2.2 3anaTh BONPOCHI, YTOUYHUTD MOHSTUS 1EJb, 3a/1a4d, STaIlbl

2.3 IlpoBecTu TUTEPATYPHBINA MMOUCK ONTUMATBHBIX METOIOB MOTYUYCHUS
KPEMHUHOPTraHUYECKUX COCAUHEHUN U CBEJCHUN O XapaKTEPUCTUKAX, MOJTYYECHHBIX
TaKUM METOJIOM COCIUHECHUM

3.1 [ToaroroBuTh COOOIIEHHE O CYIIECTBYIOIIMX METOIaX MOTYUYCHHS
KpEeMHUHOPraHu4ecKux coeauHeHuit. OOCyIUTh U BHIOPATh ONTUMAIBHBIN METOI.

3.2 Ocy11ecTBUTh CUHTE3 KPEeMHUHOPTaHUUECKUX COCTMHEHUN BRIOpAHHBIM
METOJIOM

3.3 HccnenoBaTh MOTYyYEHHOE COCTMHEHUE METOAAMH JIEMEHTHOTO aHAIN3a,
YCTaHOBUTH €TI0 COCTaB.

3.4 VccnenoBaTh MOJIYYEHHOE COCAMHEHHE C MTOMOIIBI0 (hU3UKO-XUMHUUECCKUX
METOJIOB. Y CTAaHOBUTbH CTPYKTYPY BeIlIECTBA

4.00paboTarh MOIMy4YEHHBIE AHHBIC, MOATOTOBUTH pedepar Mo MOJTyYeHHBIM
pe3ysbTaTam.

IToaroroBka aokJaja mo 3aJaHHOM TeMe

BriOpath Temy nokiana
Oco3HaTh TEMy, 1€ U 3a]1a4 JOKIaaa
[IpoBecTn IMTEPAaTYPHBIN HOKUCK IO TEME JOKIIAAa
CnenaTh KOHCIEKT OCHOBHBIX IOJIOXKEHHH JTOKJIaa

ok W e

[ToATOTOBUTH MPE3CHTALIUIO.

IloaroroBka npe3seHTalUM K J0KJIALY

TexHosorus co3nanus NPE3CHTALMU COCTOUT U3 TPEX ITAOB:
ITepseiit oTamn: I1naHupoBanue Npe3eHTALNHU.

ITimranupoBaHue BKIIOYAECT:

1. Onpenenenue nuemnu.

2. Onpenenenue 3a1a4y Mpe3eHTAIUH.

3. [TogGop HEoOX0UMOI HHPOPMAITHH.

4. [InannpoBaHUE BBICTYIUICHUS U OIpeie]IeHre He0OOX0IMMOTO BPEMEHHU.
5. ®opMUpPOBAHKE CTPYKTYPHI IIPE3CHTALIUY.

6. [IpoBepka JIOrMKM OJa4YX MaTepHUaa.

7. IloaroroBka 3aKkJIIOUEHHUS.


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

Btopoii stamn: PazpaboTka npe3eHTaium.

PazpaboTka npe3eHTanuu BKIIOYAECT:

1. I[Touck cCOOTBETCTBUSI METOAOJIOTMYECKUX TPeOOBAHUIN MOJTOTOBKH CIANI0B
C MPOEKTUPYEMBIMH CJIAJIaMHU TPE3CHTALINY.

2. ObecnieueHre BEpTUKATLHON U TOPU30HTAIBHOM JIOTHKH COJICPIKAHUS.

3. PazpaboTka nu3aiiHa.

4. Be160p oNTUMAJILHOTO COOTHOIIIEHHUS TeKCTa U Irpaduyeckoil HHpOpMaIUH.

Tpetuii stan. OTiaaKa ¥ MPOBEPKA MPE3CHTALINH.

IMoaroroBka Kk J1a00PATOPHBIM 3AHATHSIM.
3amanne Ha OM K J1abopatopHoMy 3aHITHIO Ne 1
[IpocmoTpeTs Matepuan JEKIUH, Y4eOHUKH U METOJUYECKOEe IocoOue Hu
MOJATOTOBUTHCS K coOeceqoBaHUI0 MO Teme paszziena Nel u BBITIOJIHEHUIO 3aJlaHU
1abopaTopHOI pabOTHI.
3amanue Ha JOM K J1a00paTopHbIM 3aHATUsIM Ne 2-6
BBINOMHUTH MPOEKT MO BHIOPAHHON TEME IO CIAEAYIOUIEMY aIrOPUTMY:
1.1. BriOpaTh TEMY IpOEKTa
1.2. Oco3HaTh TeMy, iU U 3a4a4u ITPOEKTa
1.3 CpopmupoBaTh KOMaHIy MPOEKTA
1.4 Pacripeienuth 00s13aHHOCTH B KOMaH/I€ TIPOEKTa
2.1 CnenaTh KOHCIIEKT OCHOBHBIX IOJIOKEHUIN METOa
2.2 3aiaTh BONPOCHI, YTOUYHUTH OHATHS 11€J1b, 3a]Ia4U, dTAIbI
2.3 IlpoBecTr TUTEPATYPHBINA MMOUCK ONTUMATBHBIX METOIOB ITOTYYCHUS
HAaHOMATEPHUAJIOB U CBEJICHUHN O XapaKTEPUCTUKAX MOJYICHHBIX TAKUM METOIOM
HAaHOMAaTEpPUAJIOB
3.1 IToAroTOBHUTH COOOIIEHNE O CYIIECTBYIONMNX METOIAX TOTyUCHHUS
HaHoMmaTepuanoB. OOCYIUTh U BEIOPATh ONTUMATBHBIA METO/I.
3.2 Ocy1iecTBUTh CHHTE3 HAHOMATEPHUAJIOB BEIOPAHHBIM METOJIOM
3.3 UccnenoBarh NOJIy4EHHOE COEIMHEHNE METOJJAMH 3JIEMEHTHOTO aHaJu3a,
YCTaHOBJICHHE COCTaBa BEILIECTRA.
3.4 UccnenoBaTh MOIYUYEHHOE COCAMHEHUE C MOMOIIBI0 (DHU3UKO-XUMUUECKUX
METOJIOB. Y CTAaHOBUTH CTPYKTYPY BeIlIECTBA
4.00paboTath MOJYyYECHHBIC JaHHBIC, MOATOTOBUTH JIOKJIAJ IO MOJYYEHHBIM
pe3yibTaTam.
3agaHue Ha JJOM K JJa00paTOpHBIM 3aHATHSIM Ne 7-8
[IpocmoTpeTs MaTepuan JeKIHi, Y4eOHUKHM W METOJUYECKOe Mocodue u
MOATOTOBUTHCS K OMPECICHUIO COACPKAHUS AJIEMEHTOB B KPEMHUHOPTraHMYECKUX
COCTMHEHUSX pa3HBIMU METOIaMH u UCCJICIOBAHHIO CTPYKTYPBI
KPEMHUUOPTaHUYECKUX COCTMHCHHM C MPUMEHEHNEM (PU3UKO-XUMUICCKUX METOJIOB.



3aaHue Ha IOM K JlabopaTOpHOMY 3aHATHIO Ne 9

[TpocMoTpeTs MaTepuan JEKIHH, Y4eOHHKM M METOAMYECKOe I0COoOue U
MOJITOTOBUTHCS K Mo (UKAIH pa3IMYHBIX MOBEPXHOCTEH
KPEMHUNOPTaHUYECKUMU COCTUHEHUSIMH.

IMoaroroBka k 3k3ameny. K cpaue sk3ameHa JIomycKaroTcsl OOydaroluecs,
BBITNIOJIHUBIINE Bce 3a7aHus (J1a0OpaTOpPHBIE, CAMOCTOSITENBHBIE), IPEIYCMOTPEHHBIE
y4eOHOW MporpaMmol JUCUUIUIMHBI, IOCETUBLIME HE MeHee 85% ayauTOpHBIX
3aHATUH.

IX. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

TUCTUTILITAHBI
% IlepeueHb TULIEH3UOHHOTO

Haunmenosanne crienuanIbHbIX * | OCHAIIEHHOCTH CIICIHAIbHBIX

. o . N MPOTPaMMHOTO 00ECTICUEHUS.
MOMENICHN W TOMEIIEHWH IS | TOMEIIEHUH W IOMELICHUH A1

. . PeKBU3HUTHI HOATBEPIKIAFOLIETO
CaMOCTOATEILHOM PaboTHI CaMOCTOATEILHOM PaboThI
JIOKyMEHTa

690922, TIlpumopckuii  Kpaid, T. Microsoft Office - nuuensus
BnaguBocTok, OCTpOB Pycckwit, Standard Enrollment Ne 62820593.
mocenok Asike, 10, kopmyc L, ayn. L Jara oxoxnganus 2020-06-30.
607. MynbpTUMeInitHOE 000PYAOBaHHKE:
VYuebHas aymutopus s nposenaeaus | KK-manens 47", Full HD, LG M4716
3aHATUH JIEKIIUOHHOT'O TUIIA, CCBA - 1 . ITapTs! 1 cTynBA

IPYIIOBBIX U UHAUBUYAJIbHBIX
KOHCYJIbTallUii, TEKYIIEr0 KOHTPOJIS U
IIPOMEXKYTOUHOM aTTEeCTalMU.

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

690922, TTpumopckii Kpai, r. NK\KP cniekrpomerp BRUKER\Vertex

Bnagusoctok, octpoB Pycckuii 70— I mr;

nocenok Asike, 10, kopnyc L, 1462 E?:FTPO@OTOMGTPY(D\BHH Cintra 5 -1
71a00paTOpHsl aTOMHOHN CIIEKTPOCKOITHH criexpodotomerp YP\BHJT Shimadzu
1 MOJIEKYJIAPHBIX METOJOB aHAIN3A: 2550 — 1 wwrr.-

cextop UK, KP ciekrpomerpun, YO u
BH/] cnexTpockonuu, CEKTop
TEPMOaHaIu3a

UK mukpockon BRUKER Hiperion — 1
mtT.; Mmukpoxanopumerp DSC 60
SHIMADZU — 1 wrt.;

nepusarorpad DTG 60H SHIMADZY —

1 mrr.;
690922, ITpumopckuii kpaif, T.
Bnagusoctok, octpoB Pycckui, DHeproaucnepcuOHHbII
nocenok Asikc, 10, kopmyc L, aya. L PEHTTeHO(ITyOpECIICHTHBIH
474, cnekrpometp Shimadzu DX800HS.-
JlabopaTopust MOJEKYISIPHOTO lr.; ICPE 9000 smMuccroHHBIN
aHanM3a: 1abopaTtopus aTOMHOU CIEKTPOMETP C MHIYKTUBHO CBS3aHHOM
CHEKTPOCKOIIMH ¥ MOJIEKYJIIPHBIX mra3Moii — 1 mr.;
METOZOB aHAJIM3a: CEKTOp 3JIEMEHTHOTO | BOZOpOAHKIN TeHepaTop Parker — 1 mi.
aHaIn3a

Hentpudyra SIGMA 2-16P, neun

MydenpHas, 3 mKkada BEITSHKHBIX IS
690922, [TpumopcKuii Kpai, T. pa6otsl ¢ JIBXK, cronemnnma -
Buagusoctok, octpos Pycckuid, FRIDURIT 20 (8 kommekte) JIAB-
nocenok Asike, 10, kopryc L, aya. L PRO I, ucnapurens poranuoxHsii 1P-
842. LJIT, mikad BEITSOKHOMN ST MBITBS
JlabopaTopus crienuaIu3upPOBaHHBIX nocybl, cronenHuna - TRESPA, 2
MPaKTUKyMOB yamm pazmepom 430*380*285, mkad

BBITSDKHOH JUIsl paOOTBI C KHCIIOTAMH,
crosrerranna - VITE (B kommuiekTe)




JIAB-PRO IIIB, BakyyMHBII
cymmnbHbIi mkad Vacucell 22,
AJIEKTPOHHBIE aHAUTHYECKUE BECHI,
mkad i 6amtonos JIAB-PRO IIIMbB
60.35.165, marautHas memanka MR
30001 (Heidolph. I'epmanus) ¢
nmogorpesom 1o 300 C, Hacoc
BaKyyMHBII IUIACTUHYATO-POTOPHBIN
2HBP -5IM, BaKyyMHEIi1 arperar,
CTOJIBI JJAOOPATOPHBIE U CTYJIIbS

VIll. ®OHJAbl OHEHOYHBIX CPEJACTB



HepequL (l)OpM OLCHUBAHMiA, IPUMECHACMBIX Ha PA3JIUYIHBIX ITarax (l)OpMI/IpOBaHI/IH KOMHeTeHHHﬁ B X01€¢ 0CBOCHUSA

AUCUMILIMHBI / MOXYJISA

N KOHTpOJIHpYeMbIe OneHouHbIE CPECTBA - HAUMEHOBAHUE
0 /il pas3zaensl / TeMBbI Kopp! 1 sTamnsl hopMupoBaHus KOMIIETEHIUHA ek . IPOMEKYTOUHAS
JMCLHILTHHEI YU KOHTPOIS aTTecTaims
1. Pazgen 1. [1K-1.2 Beibupaer  3Haer: OKCIEPUMEHTAIbHBIE W PACYCTHO- BrImosiHeHue 1abopaTopHON = DK3aMeHAI[MOHHBIE
Beenenue B kypc HKCHEPUMEHTAIbHbIE U TEOPETUYECKHE METOAbl, HeoOxoaumble g paboTsl Nel. [TpoBepka Bornpockl NeNel-5.
«Kpemuuiioprannuec pacuyerHo- BBIIIOJTHEHUSI ~ SKCIEPUMEHTAJIbHOM  4YacTU  OTYETa I0 JJabopaTOpHOU
KHE COCTUHCHUS TEOPETHYCCKUE BKP pabote Nel (ITP -6)
METOJIBI PeUICHUA 7y jo0r: BEIGHpATH SKCIICPHMEHTANBHEIC 1 ITpoBepka otyera 1o DK3aMeHaI[MOHHbIE
TOCTARICHHOH 387411 pacyeTHO-TEOPETUUECKUE METOIbI pellieHust  JabopaTopHoi padote Nel Borpochl NeNel-5.
MCXOIA M3 UMCIOMHXCA 10 crapennoii 3anaun nexons u3 uvetommx- | (I1P -6)
MATCpHATIBHBIX 1 Csl MaTepUAJIbHBIX U BPEMEHHBIX PECYPCOB
BPEMEHHBIX PECYPCOB
Biageer: HaBbIKaMu BbIOOpA SKcliepUMeH- | BoinonHeHue nabopatopHoit | DK3aMeHallOHHBIE
TaJIbHBIX M PaCYETHO-TEOpeTUYeCKnX MeTo-  paboTel Nel. [IpoBepka Bonpockl NeNel-5.
JIOB pEIICHUs [TOCTABJIEHHOM 3a/1a4il UCXO/i1 | OTYeTa M0 JIabopaTOpHOM
U3 UMEIOLIMXCS MATEPUANTbHBIX U BpeMeH-  pabote Nel (TIP -6)
HBIX PECYpPCOB.
2. Pazmen 2. Cunresu  [IK-1.1 CocraBusier Brinmonnenune nabopatopHbIX | JK3aMeHAIIMOHHBIE

CBOMCTBA
KPEMHUMOpPraHu4eCcK
UX COeIMHEHNH

o0ImMi mIan
HCCIIEN0OBAHHUA U
JeTalIbHBIE TIAHbI
OTIEIbHBIX CTaInI

3HaeT: mpaBuia IMIAHUPOBAHUS UCCIIEI0Ba-
HUS B 00J1aCTH XUMHUH KpeMHUHOpraHU4de-
CKUX COEIUHEHUI

pabot NeNe 2 — 6,
MOJITOTOBKA
[Mpoekra (ITP-9)
Hoxknan (YO-3)

Bonpockl NeNe 6-22

YMeerT: nuaHupoBaTh UCCIAEIOBAHUE U BbIJE-
JISTH OTIEJIbHBIE CTaAUU UCCIIENOBAHUSA B 00-
JIACTH XUMHUHU KPEMHUUOPTAaHUYECKUX COEIH-
HEeHUM

Brimonnenue nabopaTopHbIX

pabot NeNe 2 —
6, MOArOTOBKA

[TpoexTa (ITP-9 Jloxmaz (YO-

3))

DK3aMeHaIMOHHBIE
Bonpockl NeNe 6-22

Bnag!eeT: HaBbIKaMU IIJIAHUPOBAHUA UCCIIC-
JOBaHUA U JCTAJIbHOT'O IIJIaHbI OTACIBHBIX

Brinonnenue nabopaTopHbIX

pabot NoNe 2 — 6,

DK3aMeHAIMOHHbBIE
Bompockl NeNe 6-22




Paspen 2. Cuntes u
CBOICTBaA
KpPEeMHHHOpPraHUYECK
HUX COeOUHEHUN

Pasnen 2. Cunres u
CBOMCTBa
KPEMHHMIOpraHu4ecK
HUX COeIUHEHUN

[1K-3.2 Omnpenenser
BO3MOJKHBIE
HaITpaBJICHUA pa3BUTUSA
paboT 1 MEePCTIEKTHUBBI
MPAKTUIECKOTO
NPUMEHEHHS
IMOJIYUCHHBIX
pe3yibTaToB

[K-3.1
Cucrematuzupyer
uH(pOpMalLIO,
MIOJIyYEHHYIO B XOJ€
HUP n HUOKP,
AHAIN3UPYET €€ U
COIOCTABIISIET C
JUTEPATypPHBIMH
JaHHBIMH

cTaauii B 00JaCTH XUMHUH KPEMHUHOpPTraHu-
YEeCKUX COENMHEHUN

3HAET: METOJI0JIOTHUIO OIIPEIEIEHNS BOZMOXK-
HBIX HalpaBJICHUI pa3BUTHS HAYyYHO-
MCCJIEI0BATENBCKOM paboThI

noaroroBka ITpoekra (ITP-9)
Joxman (YO-3)

BeinonHeHue 1a00paTopHBIX
pabot NeNe 7 — 8, TIpoBepka
OTYETOB T10 JIAOOPATOPHOU
pa6ore (TIP -6)

DK3aMEHAIlMOHHbIE
BoIpochl NeNe 6-22

YMeer: onpenensaTb BO3MOKHBIE HAIIPaBIIe-
HUS Pa3BUTHS padOT U MEPCIEKTUBBI IPaK-
TUYECKOI0 IIPUMEHEHHS ITOJIyYE€HHBIX pe-
3yJIbTaTOB

Bnag[eeT: CIIOCOOHOCTBIO OIIpCACIIATL BO3-
MOJKHBIC HAITPABJICHUA Pa3BUTUSA pa60T 41
MCPCIICKTHUBLI IIPAKTUYCCKOI'O IIPUMCHCHU A
MOJIYUYCHHBIX PE3YJIbTATOB

BeimosHeHHE 1a00paTOPHBIX
pabot NeNe 7 — 8, IIpoBepka
OTYETOB 10 JIabOpaTOpHOI
pa6ore (TIP -6)

BeimosHeHHE 1a00paTOPHBIX
pabot NeNe 7 — 8, IIpoBepka
OTYETOB 10 JIabOpaTOPHOI
pa6ore (TIP -6)

DK3aMeHaI[MOHHbIE
Borpockl NeNe 6-22

DK3aMeHaI[MOHHbIE
Borpockl NeNe 6-22

3HaeT: METOJIOJIOTHIO CHCTEMATHU3ALNHU 1 Brimonaenune nabopaTopHoit  DK3aMeHalMOHHBIE
aHanu3a MHGopMaIK, Noay4eHHoH B xofe | pabotsl Ne 9, ITpoBepka Bonpockl NeNe 23—
HUP u HUOKP OTYeTa 110 JIA0OPATOPHOM 31

pa6orte (ITP -6) Tect (ITP-1)

Brimonnenue nabopaTopHoii  DKk3aMeHalMOHHBIE
YMeer: conmocTaBiIsiTh HHPOPMAIINIO, TIOTY-

paboter Ne 9, TIpoBepka BOIpOCHI NeNe 23—
yeHHy!o B xone HWP u HUOKP c nurepa- .
TVDPHBIMH JAHHBIM oTYeTa 1o J1abopaToOpHO 31

P pa6ote (ITP -6) Tecr (I1P-1)

Brnaneet: HaBbIKaMM cCUCTeMaTH3alMM U aHa- BpinonaHeHue nabopaTopHoit  DK3aMeHallMOHHbIE
n3a uHpopMaryn, noxydeHHoi B xone HUP paboter Ne 9, [IpoBepka Bompockl NeNe 23—
n HUOKP u conocrasnenus ¢ nureparyp- oTYeTa 1o J1abopaToOpHO 31

HBIMU JaHHBIMHA

pa6ote (ITP -6) Tecr (I1P-1)




IlIkana oueHUBaHUS YPOBHSA C(POPMHUPOBAHHOCTH KOMIIETEHIIMMA

OueHoYHbIE CPeCTBA ISl TeKYILel aTTecTaluu

Tekymasi arrectauusi CTYJCHTOB IO JIUCHUIUIMHE «KpeMHUIOpraHu4ecKue
COEMHEHUSD MPOBOJUTCS B COOTBETCTBHM C JIOKAJbHBIMU HOPMATHBHBIMU AKTaAMU
JAB®Y wu sBugercs oOs3arenpHOM. Tekymas arrectamus IO JAUCIUILIINHE
«KpemHuiiopraHu4eckue COCIUHEHUS» TPOBOAUTCA B (GOpME KOHTPOJIBHBIX
meponpustuii  ([loknax, oTder 1o JlabopaTopHOW padoTe, TPOEKT, TECT) IIo
OIICHUBAHUIO (DAKTUYECKUX PE3yJIbTATOB OOYYECHHsI CTYACHTOB M OCYIIECTBIISCTCS
BeaymmM TpenonaBareneM. OOBEKTaMU OIEHWBAHMS BBICTYNAIOT: - Yy4eOHas
JUCHUIUIMHA (AKTUBHOCTh HA 3aHSTHUSAX, CBOEBPEMEHHOCTh BBITIOJIHEHUS PA3TUUYHBIX
BUJIOB 33JlaHUM, MOCEIIAEMOCTh BCEX BUJIOB 3aHATUN MO aTTECTYEMOU TUCLUILIUHE);
- CTEIIEHb YCBOCHUS TEOPETUUYECKUX 3HAHWM; - YPOBEHb OBJIAJICHUS NPAKTUUYECKUMU
YMEHUSMH W HaBBIKAMM 10 BCEM BHJIaM Yy4eOHOH paldoThl; - PpE3yJIbTaThl
CaMOCTOSATEIbHON paOOTHI.

|. YcTHbIi onpoc

1. Hoxnan, coobmenue (YO-3) (IIpoaykT caMocTosTeIbHOM paboThl 00yyarole-
rocsi, NpeACTaBISIONIMN COO0M MyOIMYHOE BBICTYIUICHUE MO MPEACTABICHUIO TOTyUYeH-
HBIX  pPE3yJbTaTOB  PELICHHsS  ONPEACICHHOM  y4eOHO-TIPAaKTUYECKOH, y4eOHO-
HCCIICIOBATEIHCKOM MM HAyYHOU TEMBI) - TeMbI JT0KJIa10B, COOOIICHHIA.

2. Dx3ameH (CpeacTBO MPOMEKYTOYHOTO KOHTPOJIsi) — Bompockl k 9K3aMeny,
o0pa3Iiel OUIIETOB.

TeMbl 10KJIA10B
1. Cunanbl u opraHocwianbl. MeToapl cuHTe3a. XUMUYECKUE CBOMCTBA Opra-
HOXJIOPCHUJIAHOB.

2. CuHTe3 KpPEeMHHHOPraHWYECKHMX COCIWHEHUN B3aMMOJCWCTBUEM Mar-
HUMOPTraHUYECKUX COEAUHEHUN C TaJIOT€HUIaMU KPEMHMUS

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

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

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

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

/. HoBble myTH CHHTE3a KPEMHUMOPTaHUYECKUX MMOJMMEPOB

8. KpeMHuiloprannueckue moJiMMepbl: XUMHUYECKUE U (PU3MUYECKHUE CBOMCTBA

KpuTtepun oieHKH YCTHOTO 10KJIa/1a
10-9 OGamnoB (OTJIIMYHO), BBICTABISIETCS CTYIEHTY, €CIM CTYIEHT IO TeMe



JOKJIaJja TOYHO ONPENeNui ero CoAep)KaHue U CcocTaBistonime;, paboTa
XapaKTepU3yeTCs] CMBICIIOBOM IEJIOCTHOCTHIO, CBS3HOCTHIO M IOCIEI0BATEIbHOCTD
U3JI0’KEHUS; IPUBEICHBI INTEPATypHbIE TaHHBIC, CTATUCTUYECKUE CBEACHUS; CTYACHT
BJIa/ICET HABBIKOM CAMOCTOSITENIFHOTO IIOMCKAa HEOOXOIMMOM MO TeMe OKJaaa
uHbOpMaIlMK, METOJAaMHU ToWcka HH(OpManuM, TpUeMaMd aHalu3a W BbIOOpa
TEOpETUIECKON NH(OPMALINY 110 TEME J0KIaAa; (PaKTUIECKUX OMIMOOK, CBSI3aHHBIX C
MOHMMAaHHEM U PaCKpPBITHUEM TEMBI JOKJIaJa HET.

8-7 06amioB (XOpOIIO) BBICTABISAETCS, €CIM CTYIASHT IO TeMme JOoKjIajaa
JIOCTaTOYHO TOYHO ONpPENEIHJI €ro CoAepXaHHWe | COCTaBlsionue; paborta
XapaKTEepPU3yeTCs CMBICIOBOM IEIOCTHOCTBIO, CBSI3BHOCTBIO M IOCJIEIOBATEIHLHOCTD
U3JIOKEHUS; JTOMYIICHO HE3HAYUTENBbHBIE OIMMOKKA MPH OOBSCHEHUH COJICPKAHUS
TEMBI JIOKJIaJa; TPUBEICHBI JHUTEpaTypHbIC IaHHBIC; CTYACHT BIAJCET HABBIKOM
CaMOCTOSITEILHOTO TIOMCKa HEOOXOAUMOW M0 TeMe JoKiazga uH(pOopMaluy;
(dakTHYECKUX OMMOOK, CBI3aHHBIX C TOHUMAHUEM M PACKPBITUEM TEMBI TOKJIa1a HET.

/-6 0annoB (yIOBIETBOPHUTEIBHO) BBICTABIIAETCS, €CIU CTYJIEHT €CIU CTYIAEHT
o TeMe [OKJaJa OMpeAeNTni OCHOBHOE €ro COJAEp)KaHHEe M COCTaBIISIONINE,
NOHMMaeT 0a30BbIE TEOPETHUUECKHE OCHOBBI TEMBl JOKIaZa ; JOMYIIECHO
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 HE3HAYUTeNbHble (PAKTUUECKUE OLIMOKH, CBSI3aHHBIE C
NOHMMAaHHEM U PACKpPBITHEM TEMbI JOKJIAJA.

5-1 Oamn (HEYIOBJIETBOPUTEIBHO) BBICTABISAETCS, €CIM HCIOJB3YETCS MJis
JoKJIaja TeKCT ©0e3 mnepepaboTKH, aHaiu3a M KOMMEHTApUEB, OTCYTCTBYIOT
NOHMMAaHUE TEMbl, HE PpACKpbITa COAEpKAaHUE TEeMbl JOKJIaga; OTCYTCTBYET
JIOTHYECKast MOCIeI0BaTeNIbHOCTh B CTPYKTYpE JOKIa/a.

I1. [IucbMeHHbIE PAGOTHI

1. Tecr (IIP-1) (Cucrema cTaHAapTU3UPOBAHHBIX 3aJaHUM, TMO3BOJISIOIIASL
aBTOMATHU3MPOBATh  MPOIECAYpPY HW3MEpPEHUS YPOBHS 3HAHUH W yMCHHU
oOyuatorerocs) - ®oH/I TECTOBBIX 3aJJaHUiA.

2. Jlaboparopnast padota (ITP-6) (CpeactBo i 3akperuieHHsT W MPAKTHUSCKOIO
OCBOCHHS MaTepHualia 1O OIpeaesieHHOMYy paszeny) - Komruiekt gabopaTopHBIX
3aJJaHUN.

3. IIpoexr (ITP-9) (KoHeuHbIi MPOAYKT, MOJyYaeMbIil B pe3y/IbTaTe TUIAHUPOBAHHS U
BBITIOJTHCHHSI KOMIUTIEKCa YIeOHBIX W HMCCIIeIOBATEIbCKUX 3amannii. [To3Bosser ore-
HUTh YMEHHUsS 00yYaroONIUXCs CAaMOCTOSATEIbHO KOHCTPYHPOBATh CBOM 3HAHMS B MPO-
I[ECCe PELICHUS MPAKTHUECKHUX 3aJad M MpoOJieM, OpUECHTHUPOBATHCS B MH(OpMAIIH-
OHHOM TIPOCTPAHCTBE U ypOBEHb CHOPMHUPOBAHHOCTH AHAJTUTHYECKHMX, HCCIICIOBa-
TEIbCKUX HABBIKOB, HABBIKOB IMPAKTHYECKOTO W TBOPYECKOIO MBIIUICHUA. MOXKeT
BBIIOJTHATHCS B MHMBHIYAJIbHOM TIOPSIKE WU TPYNIOW 00ydarommxcs) - TeMsl
I'PYNITOBBIX W/WJIA 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 OBILIEN ®OPMVYIJIBI SiH4HIg, HABBIBAIOTCS
OpraHOCHJIAHBI

raJIOr€HCUIIAHbI

OpraHorajgoreHCUIaHbl

T'MIPOKCOCHIIAHBI

COEJIMHEHU S OBIIEN ®OPMVIJIBI 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/IJI(beHI/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-TAMETIIICUIIOKCHU-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-TpuMeTrI-
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),SiHCI + MgCIBr + C,HsMgBr



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

1) C,Hg + CuCl, + SiCl,

2) CHsCuCl + SiCly4

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

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

11. PEHUWJIMETUJIAUXJIOPCUJIAH TUAPOJIN3VIOT 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 MaTepuaja M CTPYKTYpbl KOHKPETHOTO
BOIPOCA, a TAKKE€ OCHOBHOT'O COJAEpaHMsI U HOBAIL[MH JIEKIIMOHHOTO Kypca CTYJCHT
JIEMOHCTPUPYET OTUETIIMBOE BJIAJICHUE MOHATUMHBIM aIlllapaToM M TEPMHUHOJIOTHECH;
JIOTHYECKH KOPPEKTHOE M3JI0KEHHE OTBETA, JOIMyCKAETCS yUeT OTBETA, €CIU B IIEJIOM
OTBET OTPAXKAET CYNIHOCTh MOHATHUS U BOIIPOCA; B IEJIOM JIOTHYECKH KOPPEKTHOE, HO
HE BCETJ]a TOYHOE M3JI0KEHUE OTBETA

«He 3auTeHO» BBICTABISIETCSI CTYNEHTY, €CJIM BBINOJHEHO MeHee 65 % TecTa,
MoKa3zaHbl (PparMeHTapHbIC, TOBEPXHOCTHBIC 3HAHUS MaTepHaia pasieina, a TaKKe,
eclii TOKa3aHO HE3HaHHe, JUOO OTPHIBOYHOE MPEACTABICHUE O TMOHATUAX 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 COCAMHEHUN B3aMMOJSHCTBHEM MarHUHOpTaHU-
YECKUX COCIMHEHUH C TaJIOTCHUIAMU KPEMHUS



3. CuHTE3 rHAPOKCONPOU3BOAHBIX opranuicuaadoB Gopmyiasl R,Si(OH)4.,

4. CuHTE3 KpPEMHUHOPIraHUYECKUX COEIMHEHUI B3aMMOJIEHCTBHEM IMHKOOPraHuye-

CKHMX COCJIMHEHHI C TEeTPAAUIKOKCUCHIIAHAMY U aJKWII(apuil)aTKOKCUCHIaHAMMU.

5. CuHTEe3 KpeMHUHOPTraHMYECKUX COCIMHEHUIN B3aUMOJIEUCTBUEM ITMHKOOpPraHUuYe-

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

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

7. HoBble MyTH CUHTE3a KPEMHUMOPTaHUYECKUX MOJIMMEPOB

8. KpeMmuuiiopranmyeckue nojmMepbl: XUMUYECKUe U (U3MUECKUE CBOICTBA

9. Meroab! MOaUUKALIMN TOBEPXHOCTH KPEMHHUMOPTaHUIECKUMH COETMHEHUSIMH.

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

JIOKCAHBbI)

11. CunuKoHOBBIC KaydyKH (JTMHEHHBIE TTOJTHIUMETHIICUIIOKCAHBI)
12. CrexnomaacThl

13. CTEKIOTEKCTOIUTEI

14. CTeKI0BOIOKHHUTHI

K UTCPHUHN OICHKH NMPE3CHTAUN JOKJIada

Ornenka 1-2 Gann 3 GasuioB (ya0Bi.) | 4 6amI0B (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.
3axiroueHue
00OCHOBAHO.
IIpencrasn | IIpencrasinsemas [IpencraBnsemas | Ilpeacrasisemas [Ipencrasnsemas
eHue uHpopManus uHpopmanus He | UHpopMaIHs uHpopmanus
JIOTUYECKH HE | CUCTEeMaTU3HMpoBa | MOCJeloBaTeIbHa | | IOCIIEeI0BaTeNbHA U
CBsI3aHa. He |Ha u w/umum He | He CUCTEMAaTU3UPOBAH
HCIIOJIb30BaHbI rocliiefioBaTesbHa | CUCTeMaTu3upoBaHa. | a. lcmonb30BaHbI
6a3oBbIe , 6azoBbie mpod. | Mcronb3oBaHbl 0a3oBbIe
npodeccnonanbHble | Micnonp3oBan 1-2 | Ga3oBbie npodeccuoHanbHbI
TEPMUHBI. 6a30BbIX  Npod. | mpodeccuoHaNbHbIE | € TEPMUHBI.
TEPMHHA. TEPMUHBI.
Odopmnen | He  wucnons3oBansl | 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.
OtBetel Ha | Her otBetoB 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 IPOMEKYTOYHOM aTTecTAllUU
Bonpocsl K 3k3aMeny
1. TIIpenmer u 3amauu kypca «KpemHuitopranmueckue coeJuHEHUs.
2. Hcropus pa3BUTHS MPEACTABICHUNH O XUMHUU KPEMHUHOPTaHHMUYECKUX CO-
SIVMHEHNH.
3. Brimenenue, mpoOMBIIEHHOE MTPOW3BOACTBO M TEXHOJOTHUECKOE MPUME-

HEHHE KPEMHUMOPTraHUYECKUX COCTNHEHUM.
TexHunka 0€30MaCHOCTH B JJAOOPATOPUM CHUHTE3a KPEMHHHOPraHUYECKUX
COECINHEHUN.
TexHuka nabopaTopHbIX pabOT MPHU CUHTE3€ KPEMHUHOPraHUYECKUX CO-

4.

5.

eINHEHUH.

6.

7.

8.
9.

12,

Cunanbl 1 opra"ocunansl. [Ipsamol crHTE3 OpraHoxJopcuiIaHoB. ['uapo-
CHJIHJIMPOBAHUE OJIE(hUHOB.
XHAMHUYECKHE CBOMCTBAa OpraHoxyiopcuyiaHoB. CoenuHeHus. CHIMUUIBL.
['uapunbl kpeMHUs (CUIaHBI).
I"anoreHn 16l KpEMHMS U POJCTBEHHBIE COCAUHEHNUS
CuHTE3 KPEMHHUMOPraHWYECKUX COCIMHEHUN B3aUMOJECHCTBUEM Mar-
HAWOPraHUYECKUX COCIMHEHUH C TAIIONEHUIaMH KPEMHHUSI.

10. CunHTEe3 KpPEeMHMUOPTaHWYECKHX COCTUHEHHH B3aMMOJICHCTBHEM Mar-
HAWOPraHUYECKUX COEIMHEHUN C AJIKOKCH- U TaJIOMAAIKOKCHCHIAHAMM.

11. CuHTe3 KpeMHUHOPraHUYECKUX COCAMHEHUI B3aUMOJICHCTBUEM JINTUHOD-
TFaHUYECKUX COCIMHEHUH C TAJIOTEHUAMH U TUAPUAAMU KPEMHUA.

Cunres

KPEMHUWOPTaHUYECKUX

COEIMHEHUN

HATPUMOPTaHUYECKUX COEAUHEHUN C TAJIOT€HUIAMU KPEMHUSL.
13. CuHTe3 KpEeMHHMOPraHWYCCKHX COCTUHCHHM B3aMMOJCHCTBHEM ITMHKO-
OPTaHUYECKUX COCIMHECHUHN C TAIOTCHUIAMU KPEMHHUS U UX TPOU3BOHBIMH.
14. Cunte3 KpeMHUHOPraHUYECKUX COCIMHEHHM B3aWMOJICHCTBUEM IIMHKO-

OpTraHUYECKUX

KWI(apHi1)aTKOKCUCHUTIaHAMMU.
[Maaponu3 ankuia(apui)rajiouICUIaHOB.
['unponu3 ankun(apui)aakoKCHCHIIaHOB.
['unponu3 ankun(apui)alneToKCUCUIIaHOB.
[M'unponu3 ankun(apuin)aMUHOCUIIAHOB.
I'maponus npoayKToB peakiui MarHMMOpraHu4ecKoro CUHTE3a.

15.
16.
17.
18.
19.

COEIMHEHUN C

TCTPpaaJIKOKCUCHUIIaHAMHA

B3aNMOJEVICTBUEM

u aJjl-




20.

PeaKHI/II/I paCICILUICHUA TCTPAa3aMCIICHHLIX CUJIIAHOB.

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

22. KpemHuiiopraHM4ecKHe COeIUHEHUS U MOJIMMEPHI Ha UX OCHOBE.

23. Tlomuopranocunokcanbl. CriocoOBI TOTYUYEHUS TTOJTHOPTAHOCUIIOKCAHOB.

24. CUIMKOHOBBIE JKUIKOCTH (ITOJMMEPHBIE METHJICUIIOKCAHBI, METUIAN(e-
HUJICJIOKCAHBI).

25. CuIMKOHOBBIE KayyyKH (JTMHEHHBIE MOTUINMETUICHIOKCAHBI).

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

27. ®usznueckue CBOMCTBA KPEMHUHMOPTaHUYECKUX TTOJIMMEPOB.

28. XUMHYECKHE CBOWCTBA KPEMHUHOPTraHUYECKUX MOJIUMEPOB.

29. IlpumeHeHue KPEMHUHOPTaHUYECKUX TTOJIMMEPOB.

30. Mertoasl MOaUpUKALUU TOBEPXHOCTH KPEMHUHOPTaHUYECKUMU COEIMHE-

HUAMU.



OueHo4vHbIe cpeacrea nJjs HpOMe)l(yTOqHOﬁ arTrecranmm

Kon u Pe3ynabTaThl 00yuenus IlIkaja oueHUBAHKMA NPOMEKYTOYHOM ATTECTALMHU
HAMeHOBaHHUe HEy/I0BJ1eTBOPUTEJILHO YIOBJIETBOPUTEJIBHO XO0po1o OTJIMYHO
HHIMKATOpa
JOCTHKEHMS
KOMIIeTeHIIM U
[K-1.1 3HaeT: npaBuia He 3naer npaBuna Nwmeer npeacrasiienre 0 | X0opoulio 3HAET NpaBuia OTaM4HO 3HAET mpaBUIA
Cocrasiser IJTAHUPOBAHUS IUTAHAPOBaHUSA MIpaBHIIaX IUTAHAPOBAHUSA IUTAHWPOBAHUS UCCIIEAOBAHUS
o0muii maxn UCcIe0BaHus B 00JIaCTH UCCIIEZIOBaHUS B 00JIaCTH | TIAHUPOBAHUS WCCJIEIOBAHUS U U IeTajJbHbIE IaHbI

HUCCIIEIOBAaHUS U

XUMHHU

XUMHHN

HUCCIIEIOBAHUS B

JCTAJIbHBIC I1JIaHbI

OTIEIbHBIX CTaAUN B 00JIaCTH

JeTanbHbIE KPEMHHUOPIraHUYECKUX KPEMHHHOPraHUYECKUX obnacTu XUMHA OTAEIBHBIX CTaAUI B XUMUU KPEMHUHOPraHUYECKUX
IIJIaHBI COECIMHECHUI COEIMHEHUI KpEeMHUHOpPraHu4eckux | 00JacTH XUMUHU COEMHEHUM
OTACIBbHBIX COEIMHEHUI KPEMHUMOPIraHUYECKHUX
cTanui COETMHEHUI
He ymeet nnanupoBatb YacTuuHO ymeer Ymeert 1octatoyHo xopowmo | OTIHYHO yMeET IJIaHUpPOBaTh
YMeer: nIaHupoBaTh
HCCIIE0BAaHUE U IIJIAHUPOBATh [IJIAHUPOBATh HCCIIEA0BAHNUE U BBIICIATH
HCCIIEAOBAHUE U BBIACIATH
R — BBIJIEJISTH OTACIIBHBIE HCCIIEI0BAaHUE U HCCIIEOBAHNUE U BBIACIATD | OTAEIIBHBIE CTAJHU
CTaJUU UCCIIEOBAHUS B BBIJCNISATh OTACIIbHbBIE OTJAENbHbIE CTaIuU WCCIIeIOBaHUA B 001acTH
HCCJEOBaHUs B 00J1aCTH -
— 001acTH XUMUU CTaJIuM UCCIICIOBAHUS B | UCCIIEOBaHMS B 00JIaCTH XUMUU KPEMHUHOPraHUYECKUX
. KPEMHUMOPraHUYECKHUX 001acTH XUMUHU XUMUHU COEIVHEHU
KpPEeMHUHOPIraHUYECKUX . . .
N COEIMHEHU KPEMHUUOPraHUYECKUX | KPEeMHHUHMOPTraHUYECKUX
COEIMHECHUI . .
COEIMHEHUU COEIMHEHUM
Biageer: HaBRIKaMU He Bmaneet HaBeIKAaMU YacTtuuHOo BiajJieeT JlocTaTouHO BajieeT OTINYHO BiageeT HaBhIKaMH
[IJIAHUPOBAHHUS IJIaHUPOBAHUS HaBBIKAMU HAaBBIKAMU [LUIAHUPOBAHMS IIJIAHUPOBAHMSI UCCIIENOBAHMS
HCCIIEAOBAHMS U IETANBHOIO | UCCIEI0BAHUA IJIAaHUPOBAHUSA WCCIIEAOBAHUS U U JETAIBHOIO IJIaHbI
IJIaHBI OTAEIBHBIX CTaAUM B HCCIIEAOBAHUS JIETaJIbHOTO MJIAHBI OTIIENBHBIX CTAUN B 00JIaCTH
o0JacTu XUMHUHN OTZIEJIbHBIX CTaAUI B XUMUU KPEMHUHOPraHUYECKUX
KpPEMHUHOPraHU4eCKUX 001acTH XUMUHU COEIMHEHUI
COEIMHEHHUH KPEMHUHOPraHN4eCcKux
COEIMHEHUM
IK-1.2 3HaeT: SKcriepuMeHTalbHbIe | He 3Haer Nmeet npeacrasnenue XOpo1110 3HAET OCHOBHBIE OTnu4YHO 3HAET OCHOBHEIE
BriOupaer U Pac4ETHO-TEOPETUUECKUE JKCIIEPUMEHTAIbHBIE U 00 OCHOBHBIX JKCIIEpUMEHTAIbHBIE U COBPEMEHHBIE
SKCHEPUMEHTANb | METO/bI, HEOOXOAUMBIE Al | PACUETHO-TEOPETHYECKHE | HKCHEPUMEHTAIBHBIE U | PACUETHO-TEOPETHUECKHUE 3KCIIEPUMEHTAIbHBIE U
HBIE U PACYETHO- | BBIIIOJIHEHUS METO/IbI, HEOOXOIUMBIe pacyeTHo- METO/IbI, HEOOXOANMBIE U | PacCYeTHO-TEOPETHIECKHE
TEOPETUUECKHE 9KCIIEPUMEHTAILHOM YacTH JUIS. BBIIIOJTHEHUSA TEOPETUYECKUE METObI, | BBIIOJIHEHUS METOABI, HEOOXOJUMBIE AJIS

MCTO/bI pCIICHUSA

BKP

9KCIIEPUMEHTAILHOMN

HEOOXOUMBIE JUIS

3KCH6pI/IM€HTaJ'ILHOﬁ qaCTHu

BBITTOJTHCHU A




IIOCTaBICHHOU gactu BKP BBIITOJTHEHUS BKP 3KCIIEPUMEHTAIbHOU YaCTH
3a7a41 UCXOJIs U3 3KCIEPUMEHTAIbHON BKP
HMEIOIINXCS gactu BKP
MaTepUaTbHBIX U VMeeT BLIGHDATE He ymeer BrIOMpaTh YacTuuHo ymeer YmMmeet goctatodHo xopoiio | OTIUYHO BOCIIPOU3BOAUT
BPEMEHHBIX —_ P SKCIIEPUMEHTAIBHBIC U BEIOHUpAThH BEIOHMpATH AKCIEPUMEHTAIbHBIC U
SKCIEPUMEHTAIbHBIE U
pecypcoB pacYeTHO-TCOPETHICCKHE | IKCIICPUMEHTAIBHBIE 1 JKCTIIEpUMEHTAIBHBIC U pacueTHO-TEOPETUIECKUE
pacyeTHO-TEOPETUYECKUE
METObI DELICHHST METOIBI PEIICHUS pacyeTHo- pacyeTHO-TEOPETUICCKIC METOBI PEIICHUS
P N IMOCTaBJICHHOH 3aJa4u TEOPETUUECKUE METOABl | METOMBI PEIICHUS MOCTaBJICHHOM 3aJa4X UCXOISI
IOCTaBJICHHON 3a1a4u N .
pelIeHus IOCTaBICHHOW | TIOCTaBJICHHOM 3a/1aun W3 UMEIOIINXCS
HUCXOs U3 UMEIOIIHNXCS
3a1a4yn HUCXOIs U3 UMEIOIINXCS MaTepHaIbHBIX U BPEMEHHBIX
MaTepHaIbHBIX U BPEMEHHBIX
MaTepUATBHBIX U pecypcoB
pecypcoB
BPEMEHHBIX PECYpPCOB
Brageer: HaBeikamu BeiOOpa | He BmajgeeT HaBbIKaMu YacTUuHO BlajeeT JlocTaTo4HO BIageeT OTINYHO BllaJieeT HaBbIKAMU
IKCIIEPUMEHTAITBHBIX U BEIOOpa HaBBIKAaMH BBIOOpA HaBBIKaMH BBIOOpA BEIOOPA HKCIIEPUMEHTATBHBIX
pacyeTHO-TEOPETUICCKUX IKCIIEPUMEHTAIBHBIX U SKCIIEPUMEHTAIBHBIX U SKCIIEPUMEHTAIBHBIX U Y PacuYeTHO-TEOPETHUECKUX
METOJIOB pPEIICHHUS pacueTHO-TEOPETHYECKUX | PACUETHO- pacdeTHO-TEOPETHYECKUX METOJIOB PEIICHUS
IIOCTaBJIEHHON 3a1a4u METOJIOB PEIICHUS TEOPETHIECKHUX METOMIOB | METOOB PEIICHUS IIOCTaBJIEHHOM 3aa4X UCXOIS
HWCXOIs U3 UMEIOIINXCS IMOCTaBJIECHHOH 3aJa4u peleHus TOCTaBICHHOM | MOCTAaBICHHOM 3a/1auu W3 UMEIOIINXCS
MaTepUATHHBIX U BPEMEHHBIX 3aa4u MaTepUATHHBIX I BPEMEHHBIX
pPECYPCOB. PECYPCOB.
[1IK-3.1 3HaeT: METOIOJIOTHIO He 3naeT MeTomooruto Nwmeer npencrasiieHue Xopo1o 3HaeT OTIIMYHO 3HAET METOJIOJIOTHIO
Cucrematu3upye | cUCTEMAaTH3AIlH U aHAJN3a CUCTEMATH3ALNA U 00 OCHOBHBIX METOIaX METO/I0JIOTHIO CHUCTEMATH3AIMH U aHaJIN3a

T uHGOPMAIIHIO,
MOJTYYECHHYIO B
xoae HUP u
HHUOKP,
aHAJM3UPYET €€ U
COIIOCTaBIISET C
JTUTEPATyPHBIMU
JaHHBIMU

nHGOpPMAaLIUH, TOTYYEHHOH B

aHanu3a uHpoOpMaLuy,

cuCTréMaTu3anuu 1

CHUCTEMATHU3alli 1 aHaJIn3a

nHpOPMAaLUH, TOTYYEHHOH B

xogne HUP n HUOKP nony4yenHoi B xone HUP | ananuza uadopmanmy, nHpopmanun, noxydeHHoi | xoge HUP u HUOKP
n HUOKP MOJy4YeHHOU B XO/I€ B xone HUP u HUOKP
HUP u HUOKP
He ymeer conocTaBnsiTh YacTuHO ymeeT YMeer 1octaTo4HO XOpowo | OTINYHO CHpPAaBIISETCS C
MHPOPMALHIO, COIOCTaBJIATh COIOCTaBJIATh COIIOCTaBJIEHUEM
YMeeT: conocTaBlATh .
nony4eHnyt B xone HUP | nadpopmanuto, WHPOPMAITHIO, WHPOPMAITUKH, TIOJTy4YCHHOH B
nHPOPMALIUIO, TOTYIECHHYIO
n HUOKP c MIOJIyYEHHYIO B XOJIE nosryueHHyo B xone HUP n | xone HUP u HUOKP ¢
B xoxe HUP n HUOKP ¢
JIUTEPATYPHBIMU HUWP u HUOKP ¢ HUNOKP c nurepaTypHbIMH | JIUTEPATYPHBIMH JaHHBIMHU
JTUTEPATYPHBIMHU TaHHBIMU
JTAHHBIMHU JTUTEepaTyPHBIMHU JTAHHBIMHU
JTAHHBIMHU
Brnageer: HaBbIKamMu He BnageeT HaBbIKaMu YacTtuyHo BnajgeeT HocraTouHo BraneeT OTnHYHO BlasieeT HaBbIKAMU
CHUCTEMAaTH3alliy M aHaJIM3a | CUCTEMAaTU3aluH U HaBBIKaMH HaBBIKaMH CHUCTEMATH3ALIMU U aHAIHU3a

nH(pOpMAaIUH, OTYUYESHHON B
xoae HUP u HUOKP u

aHanu3a uHpopMaIuy,
nosny4yeHHoi B xone HUP

CHUCTeMAaTH3aluu U
aHanu3a uHdopMauuy,

CUCTEMaTHU3alluK U aHaINu3a
WH(OPMALIUH, TIOTY4YEHHOR

nHGOPMAIUH, [TOJTyYESHHON B
xoae HUP u HUOKP u




COIIOCTAaBJICHUA C
JIMTEPATYPHBIMU JaHHBIMHU

u HUOKP

MIOJIyYEHHOHU B X0J1e
HUP u HUOKP

B xone HUP u HUOKP

COIIOCTABJICHUS C
JUTEPATYPHBIMU JaHHBIMHU

IK-3.2
Ompenenser
BO3MOJXKHEIC
HaTpaBJICHUS
pasBUTHS paboT U
MEPCIICKTUBEI
MPaKTUYECKOTO
MPUMEHCHUS
MMOJTY4YCHHBIX
pe3yabTaToB

3HaeT: METOA0JIOTHIO
oTpeesieHHs BO3MOYKHBIX
HaTpaBICHUHA Pa3BUTHUS
Hay4HO-UCCIEI0BATENbCKON
paboThI

He 3HaeT MeTOmOIIOTHIO
OMpeIeTICHUS] BO3MOXKHBIX
HaIpaBJCHUHN pa3BUTHUS
HAy4YHO-
HCCIIe0BATCIBbCKOM
paboThI

Nmeet npeacrasnenue
00 OCHOBHBIX METOJ/IaX
omnpenencHus
BO3MOJKHBIX
HanpapJIeHUN pa3BUTHUA
Hay4HO-
HCCIIeI0BATEIbCKOM
paboTHI

Xoporio 3HaeT
METOA0JIOTHIO
OmpeIeTICHUS] BO3MOXKHBIX
HanpapJIeHUN pa3BUTHUA
Hay4HO-
HCCIIEI0BATEIIbCKON
paboThI

OTIUYHO 3HAET METOAOJIOTHIO
onpeeIeHUs] BO3MOKHBIX
HaIpaBJIeHUN pa3BUTHS
Hay4HO-UCCIIEI0OBATENbCKOU
paboTHI

YmMeer: onpenensiTh
BO3MO>KHbIE HaIlPaBIIEHUS
pa3BuTHA paboT U
MEPCHEKTUBbI
MPAaKTUYECKOTO NPUMEHEHHS
MIOJTyYE€HHBIX Pe3yJIbTaTOB

He ymeer onpenensts
BO3MOKHBIC HAIIPABJICHUA
pa3BuTHs paboT

YacTuuHO ymeer
OIIPEJEIATh BO3SMOXKHBIE
HaIpaBICHUS pa3BUTHUS
pabot

YMeeT J0CTaTOYHO XOPOILIO
OTIPEIeNIATh BOZMOYKHBIE
HanpaBJICHUs Pa3BUTUS
paboT u MepCIIeKTUBEI
MPaKTUIECKOTO
MPUMEHEHUS MOJTyYEHHbIX
Pe3yIbTaTOB

OTnHMYHO crpaBiseTcs ¢
oTnpezeNeHueM BO3MOXKHBIX
HanpaBJICHUH pa3BUTHUs padoT
U TIEPCTIEKTUB MPAKTUIECKOTO
MMPUMCHCHHUS ITOJTYUCHHBIX
pe3yabTaToB

Baajeer: criocoOHOCTBIO
OTIPEJIENIATH BO3MOXHBIC
HaTpaBJICHUS Pa3BUTHS
paboT U MepCreKTUBbI
MPAKTUIECKOTO PUMEHEHHSI
MOJTYYCHHBIX PE3YJIbTATOB

He Bnageer
CIIOCOOHOCTRIO
OMPEJIENIATh BO3MOXKHBIC
HaTpaBJICHUS PA3BUTHS
paboT

YacTtuuHo BiajieeT
CIIOCOOHOCTRIO
OMPEJIENIATH BO3MOXKHbIC
HaTpaBJICHUS PA3BUTHS
paboT

JlocTaTouHO BajieeT
CHOCOOHOCTBIO OTIPEJIEIISATh
BO3MOJKHBIE HAIIPABJICHHS
pa3BUTHA padoT U
TIEPCIIEKTUBBI
HPaKTHIECKOTO
NPUMEHEHUS MTOTYYEeHHBIX
pe3yIbTaTOB

OTJIINYHO CIIOCOOHOCTBIO
OTIPEIENATH BO3ZMOKHEIE
HarpaBJIeHusl Pa3BUTHS paboT
U MIEPCIIEKTUBBI
HpaKTH‘IeCKOFO HpI/IMeHeHI/IH
MOJTyYEHHBIX PE3yJIbTaTOB




