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ITosicHuTeILHASA 3aNUCKA

PaGouas mporpamMMa ITUCIUMIUIMHBI COCTaBIieHa B cOOTBeTCTBUU ¢ Tpeboanmsimu OI'OC mo
Hanpasienuto noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMsI HpOQHISIMU
noarotoBku). HampasneHnocts «Xumusi» u «buonorus».

PIT «Heopranuueckas XuMHUs» TMPEACTABISAET COOONH COBOKYIMHOCTH JUJAKTUYCCKUX
MarepuaioB, HANpaBICHHBIX HAa  pea3alMi0  COJEPKATEIbHBIX, METOJAMYECKUX U
OpraHW3allMOHHBIX YCIOBHM mOAroroBku mno Hampasienuto 44.03.05 Ilemarormyeckoe
oOpazoBanue (¢ AByMs podrsiMu moArotoBku). HanpasinenHocTh «Xumus» u «bromorusi».

JlvcuunianHa OTHOCUTCS K OTHOCUTCS K BapuatuBHOM yacTu biioka 1.

TpynoeMKoCTh AUCIUIUIMHBL: 7 3.€./ 2524.

KOHTaKTHas pabora:

3aHATHSA JIEKIIMOHHOTO THIa — 304.

naboparopubie 3aHATHS — S04.

WHas KOHTakTHas pabora — 0,64.

CP - 118u.

KOHTPOJIb — 53,44,

KunroueBbie ciioBa: XMMHUYECKUE BJIEMEHTHI, nepuoandeckor cucreme .M. Menneneesa,

rpynima, NOArpyIa, epHo, METAIIbI, IEJIOYHbIE METaJUIbl, HEMETAJUIbI, KUCIOTHI, OCHOBaHHS,
aM(pOTEPHOCTb..

CocraButens: K.X.H., foueHt Ouepet H.IL



1. Hesn u 3a1a4M AUCHUILUIMHBI B TEPMHUHAX KOMIIETEHIIUIA.

N3ydeHne AUCIMILTUHBI HATIPABIEHO HA () OPMUPOBAHUE CICAYIOMINX KOMITCTECHITHI:
- CcrmocoOHOCTBhIO HCHOJB30BaTh BO3MOXKHOCTH 00pa3oBaTeNbHON cpeabl Al JAOCTHIKEHUS
JUYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX Pe3ylIbTaTOB OOy4YeHHUS U OOECIeUeHHUs KadecTBa
yueOHO-BOCIIUTATENBLHOTO Mpoliecca CpecTBaMu MpernoaaBaeMbix nmpeameron (I1K-4).

[TokazaTensiMu KOMIETEHIUHN SABIISIFOTCS:

3HAHMSA- OCHOBHbIE XMMUYECKHE MOHATHUSA: BEIIECTBO, XMMUYECKUHA JIEMEHT, aTOM, MOJIEKYIa,
OTHOCHUTENIbHBIE aTOMHAsi M MOJICKYJSIpHAsE MacChl, MOH, aJUIOTPOIUS, M30TOIBI, XHMHUYECKas
CBSI3b, JIEKTPOOTPHIATEIBHOCTh, BaJEHTHOCTb, CTEIEHb OKHCICHMS, MOJIb, MOJISIpHas Macca,
MOJISIPHBI 00BEM, PACTBOPHI, AIIEKTPOIUT M HEIIIEKTPOIHT, HIECKTPOIUTHUECKAS JUCCOLUAIIHS,
OKHCJICHME W BOCCTaHOBJICHUE, TEIUIOBOM 3((eKT peakluu, CKOPOCTh XUMHUYECKOM peaxiud,
KaTaJn3, XUMAYECKOE paBHOBECHE;

-OCHOBHBIE€ 3aKOHbl XMMHHU: 3aKOH COXPAHEHHs MacChl M SHEPIHMM, KPaTHBIX OTHOIICHHUH,
IIOCTOSIHCTBA COCTaBa, 00bEMHBIX OTHOILICHUIA;

- of0mue CcBeIeHHS O XUMHUYECKOM »JJeMEHTe (Ha3BaHHe, XUMHUYECKUIl CHUMBOI,
OTHOCUTEJIbHAsI aTOMHAasi Macca), TEPMUHOJOIMIO M HOMEHKJIATYpy BaXXHEHMIIMX XHUMMUYECKHX
COCIMHEHH;

-[I0JIOKEHUE XHMMHUYECKOro sinemeHra B llepuoauueckoil cucteme (IMOPSAKOBBIM HOMED,
NepUOJ, FpyMIa, MOArpyIa);

-CTpOEHHME aToMa 3JeMEHTa (3aps A1Ipa; YUCIO MPOTOHOB U HEHUTPOHOB B S/IpE; YMCIO
JIEKTPOHOB; MX paclpelelieHue IO SHEpPreTMYeCKUM YPOBHSAM, IOJYPOBHSM U aTOMHBIM
opouransm);

-CBOMCTBAa IPOCTOrO BELIECTBa, 00pa3yeMoro JaHHBIM 3JIEMEHTOM (METajul, HeMeTalll,
arperaTHoOe COCTOSTHHE IIPY OOBIYHBIX YCIOBUSX, THII XUMUYECKON CBSI3U B BELIECTBE);

-BBICIIMH OKCHUJ M COOTBETCTBYIOIIUN eMy I'MApOKcUA ((hopMyibl, BAICHTHOCTh U CTENEHb
OKHCJICHHS 3JIEMEHTA B COSIMHEHHH ), UX KHCIOTHO-OCHOBHbIE CBOMCTBA;

-BOZIOPOAHOE coenuHeHue ((popmyina, BaJCHTHOCTb M CTENEHb OKHUCIEHHs 3JIeMEHTa B
COEIMHEHUM ); APYrHe COeMHEHNUs dIeMeHTa ((hopMyJIbl, KATHOHHAS WJIM aHUOHHAsA hopMa).

-IPUPOJTY ¥ TUTTBI XUMUYECKOH CBSI3H;

-METOJIOJIOTHIO TMPUMEHEHHS] TEPMOJMHAMHYECKOTO ¥ KHHETHYECKOTO TIOAXOJIOB K
OTMCAaHHUIO XUMHYECKHX MPOIIECCOB;

-crieU(pUKy CTPOEHHS U CBOMCTBA KOOPAMHAIMOHHBIX COETUHEHUH;

-OCHOBHBIE MpaBWJIa OXpaHbl TPyAa U TEXHUKHU O€30MacHOCTU MpHU paboTe B XMMHUYECKON
nabopaTopuH.

-yMeHHMs - Ha3bIBaTh HEOPTraHMUYECKUE BEUIECTBA MO «TPHUBHAIBHON» WIIM MEXTyHAPOIHOH
HOMEHKJIATYPE;

-ONpeAeNsATh: BAJCHTHOCTh M CTENEHb OKHUCICHHS XHUMHYECKHX DJJIEMEHTOB, THII
XMMHUYECKOM CBSI3W B COEAMHEHUSX, 3apsil HOHA, XapakTep cpelbl B BOAHBIX pacTBOpax
HEOPTaHNUYECKUX COCIMHEHUH, OKUCIUTENh H BOCCTAHOBUTEID;

-XapaKTEepPHU30BaTh: MJIIEMEHTHI B MEPHOIaX U TPYIIIAX 10 WX MOJ0KEHUIo B [leproamueckoit
cucreme J[.M. MenneneeBa; oOuiye XMMHUYECKHE CBOMCTBA METAIJIOB, HEMETAJUIOB, OCHOBHBIX
KJIAaCCOB HEOPTAaHMYECKUX COCAMHEHHIA,

-00BSACHATH: 3aBUCUMOCTh CBOWMCTB BELIECTB OT HX COCTaBa M CTPOEHUS; IPUPOIY
XUMHAYECKOH CBSI3M  (MOHHOM, KOBAJEHTHOH, METaUIMYEeCKOH), 3aBUCUMOCTh  CKOPOCTHU
XUMHAYECKON pPEeaKIIuH U TOJIOKESHHUS XUMUIECKOTO PAaBHOBECHS OT PA3IMIHBIX (PaKTOPOB:

-BBITIOJHSTh XUMHUYECKUH SKCIIEPUMEHT TI0 PACTIO3HABAHUIO BAKHEHWINX HEOPTaHWYECKHX
BEIIIECTB;

-IPOBOJIUTH CAMOCTOSITEIbHBI MOMCK XMMUYECKOH HH(pOpMAlMU C HUCHOJIb30BAHUEM
Pa3IUYHBIX UCTOUYHUKOB (HAYYHO-TIOMYJIAPHBIX M3AaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
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Internet).

-paboTaTh ¢ XMMHUYECKUMHU pPEAKTUBAMH, PACTBOPUTEIISIMH, JIAOOPATOPHBIM XHMHUYECKHUM
o0opynoBaHUEM;

-IPOU3BOJMUTH  pAacyeTbl, CBA3aHHbIE C IPUTOTOBICHHEM pPACTBOPOB  3aJaHHOM
KOHIICHTPALMU, OIpEJIEeIIEHUeM TEPMOJMHAMUYECKUX W  KHHETHUYECKHUX  XapaKTEPHCTUK
XUMHAYECKHX IPOLECCOB, OMPEACICHUEM CTEXHMOMETPHH XMMUYECKHX PEaKIMii; OIpeaesieHueM
ycJI0BHM 00pa30BaHUs OCaIKOB TPYJHO PACTBOPUMBIX BELIECTB U JIp.;

-MCIIOJIb30BaTh MPUHIUI NEpUoIUYHOCTH U [lepuonndeckyro cuctemy JUIsl peaCcKa3aHUs
CBOWCTBA MPOCTHIX U CIOKHBIX XMMUYECKHX COSAMHEHHUH U 3aKOHOMEPHOCTEH B X U3MEHEHUH;

-IPOBOAUTH IPOCTON y4eOHO-MCCIEeI0BATENbCKIM SKCIIEPUMEHT HAa OCHOBE BIIAJICHUS
OCHOBHBIMM IIpUE€MaMH TEXHUKHU palboT B 1abopaTopuu;

-TIPOU3BOMTH OLEHKY IOTPEITHOCTEH Pe3ynbTaTOB (PU3UKO-XUMHUYECKOTO IKCIIEPUMEHTA;

-0OpMIIATH PE3yIbTAThl AKCHEPUMEHTANBHBIX U TEOPETHUYECKUX paboT, (HOopMyIHpOBATH
BBIBO/IbI.

HaBpIkn - BiaseTh METOJAaMM OIPEICNICHUS] BO3MOXKHOCTH IPOTEKaHHUS XUMHYECKUX
MIPEBpAILCHUH B PA3JIMYHBIX YCIOBUSIX U OIEHKH WX MOCIEICTBHIA;

-BJIQJIETh TEOPETHUECKUMH METOJAMU OIMCAHUs CBOMCTB MPOCTBIX U CIOXHBIX BEIIECTB Ha
OCHOBE UX N0J0XeHUs B [leproauueckoil cucteMe XUMHUECKUX 3JIEMEHTOB;

-BJIaJIETh clloco0amMu 0e30MacHOro OOpaleHUs] ¢ TOPIOUYMMHU M TOKCHUYHBIMHM BELIECTBAMH,
nabopaTOpHBIM 000pyI0OBaHUEM;

-BJIaIETh METO/IaMH [TPUTOTOBJIEHUS PACTBOPOB 33 JaHHON KOHIIEHTPAIHH.

-BJIaIETh OCHOBHBIMH IIPUEMaMH MPOBEICHHS (PU3UKO-XUMUYECKUX U3MEPEHU;

-BJIQIETh METOJAaMH KOPPEKTHOH OLIEHKH IMOTPEUIHOCTEH MPU MPOBEACHUU XHUMHUYECKOTO
IKCHEPUMEHTA;

-BJIaIETh  HKCIIEPUMEHTAIBHBIMA METOJAMU  OINpPENAETCHUs XHMUYECKUX CBOMCTB U
XapaKTepUCTUK HEOPraHUYECKUX COCIUHEHUH.

2. O0beM AUCHHUILINHBI (MOYJIs1) 110 BUAAM y4eOHOH padoThbl.

Tabnuma 1. O0beM IUCHUTIIHHBI (MOIYJIS)
(oO1rast TpyA0€MKOCTh B 3a4ETHBIX €AMHUITAX: 7)

Bunel yueGHoi paboThI Bcero |Pacnpenenenue no
JacoB  |[ceMecTpaM B yacax
3ceM |4 cem
OO01ast TpyA10€MKOCTh TUCITUTUTMHBI 252 180 72
KonTakTHas paboTta 80,6 50,3 30,3
Jlexuuu (JI) 30 16 14
[Tpaxtuueckue 3ausatus (I13)
Cemunaps! (C)
Jlaboparopubie paboTs! (JIP) u npyrue Buabl ayAUTOPHBIX 3aHITUN 50 34 16
KT 0,6 0,3 0,3
CamoctositensHas padota (CP) 115 |103+26,7| 12+26,7
+53,4
Kypcogas pa6ota (KP) 3 3
By ©TOroBOro KOHTPOJIS 9K3aMEH | 3K3aMeH




3. Conep:xaHue TUCHUIINHBI (MOIYJIsA)

Tabnuua 2. Pacnpenenenue 4acoB 1o TeMaM U BUaM y4eOHOH paboTh

Ne
paznena
(Momynst

)

HaumenoBanue paznienoB (Moayseil)
U TEM TUCHUITIINHBI

O0BeM B gacax

Bcero

JIP C I13

CPC

3 cemecTp:
Monayab Nel Teoperuueckue
OCHOBBI HEOPTAHMYECKOI XUMMH.
BeniecTsa u ux cBoMcTBa
[Tepuonuueckas cucrema . 1.
MemneneeBa U 3JIEKTPOHHOE
CTpPOEHHE aToMa. XUMUYECKas
CBSI3b U CTPOCHUE MOJIEKYI.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
[ocTOSITHCTBO cOCTaBa BEIIECTBA.
3aKOH COXpaHEHUsI MaCChl
BEIIECTBA. XUMUYECKHUE YPABHEHUSI.
THUIBI XUMUYECKUX PEAKIIUM.

36

(S e

30

MoayabNe2 Peaknuonnas
CIIOCOOHOCTL BellecTB. XMMHUS
MeTasioB. Coqepikanue pasaena:
XapaKTepUCTUKA METAJIOB 110
nonoxxenuro B [ICX0O;
METaJIJINUYECKOE COCTOSHHE
BemecTBa. OCOOEHHOCTH
PJIEKTPOHHOTO CTPOEHUSI aTOMOB
METAJIJIOB.

OO6mme puzndeckue U XUMHIECKHe
CBOICTBa METAJLJIOB.
DIEKTPOXUMUYECKUN P
HaIpsHKEHUH METaJIOB.
XapakTepuctuka Mmetaios [A, ITA
PYII U UX COCTUHEHUN (IIeI0YHbIC
1 IIEIIOYHO3EMETbHBIC SJIEMEHTHI ).
XUMUYEeCKHe CBOMCTBA METAJIIOB B
NX COSIMHECHUMN:

bop, anroMUHAN.

XpoMm, Mapraser

Mens, Cepebdpo.

JKene3o0, k00aabT, HUKEIb.

[{unk. Kagmuii. PTyTs.
JlanTaHOMIBI. AKTHHOWIEL.

117+26,7

14

30

73+26,7

KT

0,3

\Umoeo:

180

16

34

103+26,7




4 cemecTp:
MoayabNe3
O01mas xapakTepucTUKa
HeMeTAJI0B. XUMHUA S- H P-
3JIEMEHTOB.
XapakTepuCcTUKa HEMETAJIOB  IIO|
monoxxenuro B IICXD. OOmas
XapaKTePUCTHKA aTOMOB TIPOCTBHIX
BemiecTB. KHCIIOTHO-OCHOBHEIE ]
OKHCIIMTEIIbHO-BOCCTAHOBUTCILHEIC
CBOMCTBA HEMETAILIIOB.
duznueckue u XUMHYECKHE

71,7 14 16

15426,7

CBOWCTBA BOJOPOJA.

CoenuHenus BoJIOpOJia ¢ MeTauIaMH
151 HEMETaJUIaMHU. [Ipupona
XUMUYECKOH CBsi3M B HUX. CBOMCTBA
COJIIHOW KHCJIOTBI.

P-snemenTsl VIIrpyniisl - rajgoreHsl
dTop, xJ10p, OpOM, HOI.
XanpKOreHbl. JJEMEHTHI TJIABHOM
noarpynnsl VI rpynmnsl. Kucnopon,
€ro  NOJYy4YEeHUE U CBOMCTBA,,
OKCHU/IbI, IEPOKCUIBI.

Cepa u ee BaXKHEUIINE COCAMHEHUS,
CepHas KUCIIOTa U €€ COJIN.

OO611ast XapakTepUCTHKA SJIEMEHTOB
MOATPYIIHBI a30Ta. A30T, aMMHUaK,
Conu ammoHus. OKCUJIBI a30Ta.
AzoTHast kuciorta. Coiu a30THOM
KHCJIOTBI.

docdop u ero coenMHEHHUS.
Yriepoa, KpeMHUI, yroJabHas
KHCJIOTa, €€ COJIH.

KT

0,3

KypcoBbie paboThbl

3

\Umoeo:

72 14 16

15+26,7

\Bceco:

252 30 50

115+54

4. CamocTosiTeJibHAsA pad0oTa CTY1CHTOB.

Tabnuma 3. ConeprxaHue caMOCTOSATENbHON pabOThI CTY/IEHTOB

/o

Bun camoctoaTenbHOM
paboThI

Pa3nensl unmu TeMEbl
paboueiil mporpammsl

dopma
OTYETHOCTHU

[Unousudyanvroe domawnee Knaccudukanus, HOMEHKIATypa, IOJyYeHHE

b4l

[Ipe3enranus 1o

TCPMOAUHAMHUYCCKUC PACUYCThBI

3adanue CBOICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX|[TEME
COCIMHEHUN

\Pechepam CrexuomeTpuyeckue  pacyersl; pacuersl ¢ ([Ipe3eHTanms mo
UCIIOJIb30BAHUEM TOHSATUM O KOHIIGHTpPAluU [TeME
pacTBOPOB.

\Pechepam CtpoeHre aTOMOB M  XUMHYECKas CBA3b; |[Ipe3eHTanus no
CTPOEHHE MOJIEKYJL. TeMe

\Pechepam DHepreTuka XWMHUYECKHX peakiui. XuMuko- [([Ipe3eHTarus mo

TCMC




\Pechepam

DHepreTuka XUMHUYECKUX peakuuil. XHUMHKO-
TEPMOJUHAMHYECKHE PACUETHI.

[Ipe3enTanus mo
TEME

\Pechepam

Pacuer ckopocTe XMMHYECKMX pEaKUUd U
COCTaBa PAaBHOBECHBIX CMECEH.

[Ipe3enTanus no
TeMe

\Pechepam

Pacuetsl Ha ocHOBe 3aKk0HOB Payns u Bant-I'odda
Uil pa30aBICHHBIX PAacTBOPOB HEMIEKTPOJIHUTOB;
OIIpeIeTICHNE MOJIEKYIIIPHBIX MacC BEILECTB.

[Ipe3enranus o
TEME

\Pechepam

CocrapieHue ypaBHEHHH  peakIuii MOHHOTO
oOMeHa M ruapoin3a; pacyer BeiauuuH pH B
pacTBopax Cia0bIX, CHIIBHBIX JIEKTPOJIUTOB.

\Pechepam

PacueTsl C HUCIIOJIB30BAHHNEM MMOHSTHMI (0)
pPacTBOPUMOCTU U MPOU3BCACHHUU PACTBOPUMOCTH
A paCTBOPOB  MAJIOpPACTBOPHUMBIX  CHJIBHBIX

QJICKTPOJIUTOB.

[Ipe3enTanus mno
TEME

[Ipe3enranus o
TEME

\Pechepam

OKHCJIUTCIIBHO-
METOAaMU

CocraBiieHue
BOCCTAHOBUTEJIBHBIX
3JICKTPOHHOIO OajlaHca.

YpaBHEHUH
peakiuii

[Ipe3enranus o
TeMe

\Pecpepam

CocraBrieHue peakiuili aekTponu3a. Pacuers c
UCII0JIb30BaHuEM 3akoHa Papajes.

[IpezenTanus no
TEME

Camonoozomoska

BzaumocBs3b OKHUCIHUTCIIBHO-
BOCCTAaHOBHUTCIIbHBIX CBOICTB 3JICMCHTOB C
IIOJIOKCHUEM QJICMCHTA B HepHO,Z[H‘IeCKOﬁ

cucteme sneMmeHToB J[.M1. Menneneera.

JOKJIag

Camonoozomoska

MexaHu3M  BO3HUKHOBEHHS  3JIEKTPOAHOTO
NOTEHIMajJa Ha TIpaHMIEe METaJlI-3JIeKTPOJIUT.
Bausinue pasnuuHbIX (DaKTOpPOB Ha BEITUYUHY
ANIEKTPOJHOIO NMoTeHIHana. Y pasHenue HepHera.
W3mepeHue 9IEKTpPOAHOrO moTeHuuana. Psn
CTAaHAAPTHBIX SJICKTPOJHBIX ITOTCHIHUAJIIOB.

JOKJIag

Bcero yacos

115

4.1 Tembl KypcoBbIX padoT (IIPOEKTOB).
1. Hlenounsie metamibl. CrIocoObl UX MONYYEHUs, XUMUYECKUE CBOWCTBA U IIPUMEHEHHUE.

e A

9.

10.
11.
12.
13.

14.
15.

CrniocoOslI moNTydeHus, XUMUYECKHE CBOMCTBA U IPUMEHEHHUE TaJOTEHOB U UX COSAMHEHHIA.
AB30T 1 ero coeIMHECHUS.

[Tpon3BOICTBO MUHEPAIBHBIX YIOOpEHUH.

Teopus 37AEKTPOTUTUYECKON JUCCOIMAIIIH.

Xumuueckas cBa3b. Kpucramimueckue pemeTky.

Teopus OBP.

[TpouzBoacTBO cTEKIa U XpycTalisa. OUHKO-XUMHUYECKUE METO/IbI aHAJIN3a MBIIIbSIKA, €ro
coJiepkaHue B 00bEKTaX OKPYKAIOIIEH CPEeIbI.

XUMHUUECKHE U OMOIOTHYECKHE CBOMCTBA CBUHIIA U €r0 COETUHEHUI.

XuMuueckue u OMOJI0THUECKHE CBOMCTBA KaAMUS U €r0 COSIUHEHUI
DUBNKO-XUMHUUYECKHE METO/IbI aHAJIN3a PTYTH, €€ UICTOYHUKH U MTYTH MOCTYIUJICHUS B
OKPY>KaloIYIO Cpeny.

MonsipHast KOHIIEHTpALMs WIA MOJISIPHOCTB. [IpUroToBiaeHne pacTBOpoOB C 3aJaHHOM
MOJISIPHOCTBIO.

DOKBUBAJICHTHASI KOHIICHTPAIHs (I HOPMAJIbHOCTH). [IpUroToBiieHre pacTBOPOB € 3aJaHHOU

HOPMAaJIbHOCTBIO.

Mertoas!l BEIpa)KEHHS U DKCIIEPUMEHTAILHOIO ONPEACIICHNS] KOHIEHTPALMU PacTBOPOB.
[IpumeHeHne KUCIOTHO-OCHOBHBIX OY(EpHBIX PaCTBOPOB B XUMUYECKOM aHAIM3E, UX
KJ1accupUKalus, CyITHOCTb AEMCTBUSI U CIOCOOBI MPUTOTOBIICHUS.



16. IlpuroroBieHue pacTBOPOB € 3aJaHHOW MPOLEHTHON KOHIIEHTpALUEH.

17. Kanuii 1 HaTpHil: 2JIEKTPOHHOE CTpOeHNE, PU3UKO-XUMHUIECKHUE CBOMCTBA, OMOJIOTHUYECKAs POJIb.

18. Kanpiuii u MarHuii: 3J1eKTpOHHOE CTPOEHUE, (PU3NKO-XUMHYECKUE CBOMCTBA, OMOIOTHYecKas
pOJIb.

19. Mox: anmexTpoHHOE CTpoeH!e, (PH3HKO-XUMHUUECKHE CBOACTBA, GHOIOTHYECKas POJIb.

20. CeneH: IEKTPOHHOE CTPOCHHE, (PU3UKO-XUMUIECKIE CBOMCTBA, OMOIIOTHYECKAS POJIb.

21. docdop: 2neKTpOHHOE CTpOoeHHE, (U3UKO-XUMHUECKHE CBOMCTBA, OMOJIOrHYecKast poib.

22. O6mue cBOMCTBA U CIIOCOOBI MTOTYYEHUSI METAIJIOB.

23. CpaBHHTEIIbHAS XapaKTEPUCTUKA CBOMCTB 3JIEMEHTOB TJIABHOW U MOOOYHOM moarpynmsl VI
TPYTIIbL.

24. O6m1as XxapakTeprucTHKa METAJJIOB TriaBHOM noarpymisl I u [Irpynmel. JKecTkocTh BOIBI U
CIOCOOBI €€ yCTpaHEHUSI.

25. JKene3o u ero coenunenus. [Ipumenenune u 6uoaoruueckast poiib XKeje3a u €ro COeAUHEHHH.

26. O0u1as xapakTepUCTUKa HEMETAIIOB U UX COeIMHEHUH. MIX OKMCINTENbHO-BOCCTAHOBUTEIbHAS
AKTUBHOCT.

27. AzotHsble, kanuiiHbie U pocopHbie ynodpenus. CBoiicTa, mpumenenne. OcoOeHHOCTH
(bochopHBIX YIOOpEHUI.

28. KucinoTHo-0CHOBHBIE CBOMCTBA OKCHJIOB U TUPOKCUIOB MapraHilia, TEXHEIUS 1 pEeHUsI.
[Ipumenenue u 6GHOJIOTHUECKas POJIb MapraHiia.

29. DnexTpoHHas KOH(UTryparus U KoBaJleHTHOCTh d-31ementoB [V nepuona.

30. AnroMunmii 1 ero coequHeHus. KoMIiekCHbpie COeTMHEHUST ATFOMUHUS.

31. ®uU3NKO-XUMHUYECKHE CBONCTBA MarHus U €ro OMOJIOTUYECKasi POJib.

4.2 TlepeyeHb y4eOHO-METOAUYECKOT0 o0ecneyeHusl AJIs CAMOCTOSITEIbHOI padoThl
o0yuyarumuxcst

1. Heopranmueckas xumus. YdeOHoe mocoOue Ui BHEAYyJUTOPHOM paboThl /
B.B. Cepruesckuii, E.A. AnanbeBa, T.B. )KykoBa u np. - 2-e uzn., ucnp. u gon. - M.
MHU®U, 2007. - 100 c. - ISBN 978-5-7262-0786-5 ; To xxe [Dnekrponnsiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=231106

2. AmnapueB, A.M. O6mas xumus. COOpHMK 3aJaHHi C NpUMepamMH peLIeHUH
yuebHoe nocodue / A.W. Anapues, JI.LU. Adponuna. - HoBocubupck : HI'TY, 2013. - 119 c. -
To xKe [DNEeKTPOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book &id=228947

3. TuBanoBa, JL.I'. JleMOHCTpallMOHHBIN 3KCIIEPUMEHT B XMMHHU : ydeOHOe mocodue /
JLT. TwusanoBa, T.}O. Koxyxosa, C.II. T'oBopuna. - Kemepoo : KemepoBckuit
roCyAapCTBEHHBIN YHUBEPCUTET, 2010. - 86 c.
http://biblioclub.ru/index.php?page=book&id=232816

4. llypsiruna, JI.U. MeToas! ONTUMU3AIMN XUMUYECKOTO IKCIIEPUMEHTA : y4eOHOe

nocobue / JL.W. typsiruna, 3.I1. Cyposoii. - KemepoBo: KemepoBckuii rocy1apcTBEHHBIN
yausepcutet, 2009. - U. 1. CraTucTiueckuii aHaian3 SKCIEPUMEHTA. - 58 c.
http://biblioclub.ru/index.php?page=book&id=232734

CoBpemennbie npodeccuonanbubie 0a3pl (CIIB/) u nHpopManMOHHbIE CIIPABOYHbIE
cucremsbl (UCC)

1.  DnexkTpoHHBIE pecypchl Ha OCHOBE JUIEH3MOHHBIX 10roBopoB @PI'BOY BO «AI'Y»

OBbC «YHuBepcurerckast OnbimnoTeka oniaita» www.biblioclub.ru
OBC AT'Y http://adygnet.bibliotech.ru

9BbC «Opaiit» www.biblio-online.ru


http://biblioclub.ru/index.php?page=book&id=231106
http://biblioclub.ru/index.php?page=book&id=228947
http://biblioclub.ru/index.php?page=book&id=232816
http://biblioclub.ru/index.php?page=book&id=232734
http://www.biblioclub.ru/
http://adygnet.bibliotech.ru/
http://www.biblio-online.ru/

OBC «Jlanp» www.e.lanbook.com
@I'BY «Poccuiickas rocynapcrsenHas oudanoreka» http://dvs.rsl.ru
OO0 «Hayunas snexkrponnas oubnuoreka» (HOb) www.elibrary.ru

Hexommepueckoe mapTHEpCTBO  «ACCOIMHUPOBAHHBIE PETHOHAJBbHBIE  OMONMOTEYHBIC
koHcopunymb» (APBMKOH) http://arbicon.ru/services/

Hexommepueckoe apTHEPCTBO «HarnmoHanbHbIH AJIEKTPOHHO-UH(POPMAITMOHHBIH
koHcoprumym» (HOMKOH) www.neicon.ru

MexayHapoaHble 0a3bl TaHHBIX HAYYHBIX M3aHUI

Web of Science https://apps.webofknowledge.com
Scopus https://www.scopus.com/search/

Elsevier («2Dmnb3eBup») https://www.elsevier.com/
Science Direct https://www.sciencedirect.com/
WzparensctBo Springer https://link.springer.com/
Nature Journals https://www.nature.com/siteindex/

Springer Nature Experiments https://experiments.springernature.com/

2. HurepHer-pecypcbl oTKpbiTOro Aocryna (Open Access)

OdunumanbHbIi caliT HAyKH U BIcIero oopazosanus PO https://minobrnauki.gov.ru/

Nudopmannonnas cucremMa "EnuHoe OKHO JocTymna K oOpa3oBaTelbHBIM pecypcam"
http://window.edu.ru/

Bbase1r nanneix MTHUOH PAH http://inion.ru/resources/bazy-dannykh-inion-ran/

S. YueOHO-MeTOAMYECKOE 0OOecnevyeHre JUCHUIIIMHBI (MOIYJIA).

Tabnuua 4. OcHOBHAas IUTEparypa

Ne bubnuorpaduueckoe onrcanue
n/m

1 Bacunesckas, E.W. Heoprannueckas xumus : yue6Hoe nocobue : [16+] / E.N.
Bacunesckast, O.1. Ceuko, T.JI. HleBunosa. — Muuck : PUIIO, 2019. — 247 c. : nin., TadI1.,
cxeM. — PexxuM nocryna: no noanucke. — URL:
https://biblioclub.ru/index.php?page=book&id=600065 (mata obpamenus: 29.03.2021).

2 |Axmeros, H. C. O0mas n Heoprannueckas Xumus : yaeOHuk s By3oB / H. C. AxmeToB.
— 12-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2021. — 744 c. — ISBN 978-5-8114-
6983-3. — Texkcr : anexTponHbi // JlaHb : 25ekTpoHHO-O0nOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/153910 (mata obpamenus: 29.03.2021).

3 |Anekcannposa, O. A. Heopranndeckas xumus. TeopeTHuecKkrue OCHOBBI U TAOOPaTOPHBII
MPaKTUKYM : ydeOHuK / D. A. AnekcanapoBa. — 3-e usg., ctep. — Cankrt-IlerepOypr :
Jlanp, 2020. — 396 c. — ISBN 978-5-8114-3473-2. — Tekcr : 21eKTpoHHbIH // JIaHb :
aNeKTpoHHO-O0nbOIMoTeunas cuctema. — URL: https://e.lanbook.com/book/130569 (nara
obpamenus: 29.03.2021).

Tabnuma 5. [lonomHuTebHAS IUTEpATypa

Ne bubnuorpaduueckoe onucanue
n/n
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http://www.e.lanbook.com/
http://dvs.rsl.ru/
http://www.elibrary.ru/
http://arbicon.ru/services/
http://www.neicon.ru/
http://www.scopus.com/search/
http://www.scopus.com/search/
http://www.elsevier.com/
http://www.elsevier.com/
http://www.sciencedirect.com/
http://www.sciencedirect.com/
http://www.nature.com/siteindex/
http://www.nature.com/siteindex/
http://window.edu.ru/
http://inion.ru/resources/bazy-dannykh-inion-ran/

Huxomnaes, JI.A. O0mas n Heopranndeckas xumus./ JI. A. Hukomaes. - M.: [Ipoceemmenue, 1982
r.

2 Kapanerssnn, M. X. Ctpoenue BemectBa. / M.X.Kapanerssanu, C.H. Jlpakun - M.: Briciuas
mkoJja, 1987

3 ['punOepr, A.A. BBenenue B XMMHIO KOMIUIEKCHBIX coenuHeHuid./ A.A.I'punbepr - M.: Xumus,
1981 .

4 BacwibeBa H.B.3agaun u ynmpaknenus mo  opranudeckor xumuu./ H.B.BacunweBa, C.B.
byxosen, JI.LE. )Kypasnesa. - M.: IIpocBeuienue, 1982 r.

5 Tepemienko, JI.M. CucteMHblid Toaxo1 K u3ydeHuto tembl «OBP» Ha 3aHATHSX MO XMMHHU B
o0meodpazoBarenbHbIX yupexaenusx./ JI. U. Tepemenko. — Maiikom, 2007

6 Hekpacos, b.B. OcnoBbl o6mieit xumun. B 2 tomax/b.B. Hekpacos.— CII0,: M3narenscTBo
«Jlaaby, 2003.

7 Koposun, H.B. O6mas xumus. / H.B. Koposun - M.: Beiciu. Ilk., 2005.

8 Vraii, J.A. O6wmas u Heoprauuueckas xumus. / S.A. Yrait.- M.: Beicuu. k., 2000.

9 Axwmeros, H.C. O6mas u Heoprannueckasi xumusi./H. C.Axmetos. - M.: Beicr. k., 1998.

10 Kapanerssan, M.X. Beenenne B Teopuro xummudecknx npomeccos./M.X. Kapanerpsnn. - M.:

Breicmias mkoma, 1975T.
11 [onb6paiix, 3.E. COopHuk 3amad u ynpaxknenuit no xumun. /3.E. T'ons0Opax. - M.: Beicmas
mkoJja, 1976r.
12 I'munka, H.JI. CoopHuK 3aaa4 u ynpaxHenuit no xumuu. /H.JI. T'nunka. - JI, Xumus, 1981 T'.
13
[lepuoanueckue n3aHus

1 Kypnan « Xumusd B mikosie» nojmnucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

2 DKypnan « Bectuuk MI'Y. Xumus» noanucka 3a 1999-2013 r.
Pexxum nocryna: http://elibrary.ru, http://old.biblioclub.ru

3 DKypnan «3Bectus By30B CeBepHoro Kapkaza. EcrecTBeHHble Haykn» noanucka 3a 1999-2013

r.
Pexxum noctyna: http://elibrary.ru, http://old.biblioclub.ru

Tabnauna 6.91eKTpoHHBIE HHPOPMAIIMOHHBIE PECYPCHI

Ne HasBanue (agpec) pecypca
n/n
1 OnexTpoHHas OubnmoTeka: http://elibrary.ru, http://old.biblioclub.ru
2 DnexTpoHHas OMOIMOTEKA MOTHOTEKCTHBIX YUEOHBIX U HAYYHBIX W3/IaHUM M0 XUMUU

venec.ulstu.ru/lib/result.php

6. MeToauyeckue peKOMeHIalMHU 10 JUCHUILINHE (MOIYJII0).
Memoouueckue pekomernoayuu npenooasamerio.
Jlis  yCHEemIHOTO OCBOEHHS CTyAEHTaMH JaHHOW JUCIUIUIMHBI PEKOMEHIYeTCs

UCIOJIb30BaTh: MPOTPaMMBbl, YYEOHHKH, y4yeOHble M METOJUYECKUE IOCOOMs, HarsIHbIe
MocoOusi, KOMITBIOTEPHBIH KIJIACC, MYJIbTUMEIUHHBI KOMIUIEKC, CETEBBIE HMCTOYHUKHU
uHpopmanuu, 6ubimoreyHsie HOHBI.

Memoouueckue ykazanusi K camocmosimenbHol pabome cmyoeHmos
Iloozomoska «k nabopamopHou pabome. llpu TOATOTOBKE K JlabopaTopHOi paboTe

HEe00XO0IMMO BHUMATENIbHO U3YYHUTh TEOPETUUYECKUI MaTepuai Mo JaHHOW paboTe, TEXHUKY
BBIMOJIHEHUST DKCIIEPHUMEHTa, O3HAKOMMUTHCS C MHCTPYKIHUSAMH K TpUOOpaM, KOTOpbIE
WCIOJIb3YIOTCSL TIPH BBIMOJIHEHUH pabOThl. 3aTeM HEOOXOAMMO WM3Y4YHMTh NMPUMEPHI PacueToB,
YACHUTh XOJA paloTbhl, paccyUTaTh MacChl HAaBECOK BEIIECTB, HEOOXOIUMBIX JUIA
IIPUTOTOBJIEHUS PACTBOPOB.

Obpabomxa pezyromamos nadbopamopuvix pabom. OT4ér o mnaboparopHoit pabdote

AOJDKEH COJACPKAaThb BCC IMOJNYYCHHBIC OKCIICPUMCHTAJIBHBIC PE3YJIbTAThI, HGO6XO}II/IMI)IG
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http://elibrary.ru/
http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/
http://elibrary.ru/
http://old.biblioclub.ru/

pacuétel U BbIBOJBL. [Ipu QuKkcupoBaHuu pe3ynbTaTOB U3MEPEHHUs] 0c000e BHUMAHUE HY>KHO
o0OpaTuTh Ha COOTBETCTBUE 3amKcCH (KOJMYECTBO 3HAYANIMX MHU(PP B YHUCIE) TOYHOCTH
n3MepeHus. Pacu€robl JOKHBI collepkaTh Bce POPMYIIbl U BBIUMCICHUS C YKa3aHUEM €IMHHUIIL
u3MepeHusi. Bce pe3ynpTaThl M3MEpPEHUN HEMOCPEeICTBEHHO (GUKCHUPYIOTCS B paboueit
TETpaJid IAPUKOBON WJIM TeJIeBOM PYyYKOH. 3amuch pe3yJIbTaTOB U3MEPEHUN HA YEPHOBUKE
WM KapaHaamoM He jaomyckaercs. [Ipu odopmieHun paboT 1Mo Ka4yeCTBEHHOMY aHAIIM3Y B
KOJOHKY «PeareHT» HeoOxomuMo Boucatb Qopmyny pearenta. llpu BblmosHEHUU
BBIYHCIICHUH HEOOXOIMMO COONI0IaTh MpaBuia OKpYIJieHUs. Bce rpaduku BBITIOTHSIOTCS
TOJIbKO Ha MUJUTUMETPOBOM Oymare pasmepoM He MeHee ¢opmata AS. I'paduku o0sa3aTensHO
JIOJDKHBI  COZIEpKaTh 3aroJIOBKH, O0O3HAYEHUsI OCEW C YKa3aHUEM €IUHUIl U3MEpPEHUU U
BBITIOJTHATHCS C COOJIOJIEHUEM OIpeIeJICHHOT0 MacIiTada.

OTuéT MOMKEH MPEeNOCTaBIATHCS MPENoJIaBaTeNi0 AJisi MPOBEPKH B TEUEHUE HEICIH
ocJie BBIMIOJTHEHUS 1abopaTopHOM paboThl. HeakkypaTHO oopmiieHHBIE OTYETHI K IPOBEPKE
He mpuHuMatoTcs. lIpoBepka nmaGopaTopHOW pPabOTHI COMPOBOXAAETCS coOeceqOBaHUEM C
npernojaBaTesieM. BBIMOTHEHHBIMU  CUMTAIOTCS  TOJBKO TMPHUHATHIE MPErojaBaTesieM
naboparopHbie padoThI!

Pewenue 3aoau. llepen pemeHueMm 3aaad  HEOOXOAUMO BHHMMATEIBHO H3Y4YMTh
TEOpPeTUYECKUI Marepuan, npopadoTaTh KOHCIEKT JIEKIUH, pa3o0parh MpHUMEpbl pELIeHUs
3amad. PemieHme 3amad  peKOMEHIyeTCs HAYMHATH C HamOoJiee TMPOCTHIX, ONU3KHX K
UMEIOIIMMCST B 33/JladHMKe npumepam. M Toiabko 3aTeM MepexoauTh K pelieHuto Oosee
CIIO)KHBIX BAapHATHUBHBIX 3anad. llpm pemeHun 3agad pEeKOMEHIYeTCsl 3almcaTh KpaTKoe
yCJIOBHE 3aJlau, YpPaBHEHUsI peakluil, ucxoHble popMysbl Juid pacuéra. He pekomenyercs
WCIIOJIB30BAaTh TOTOBBIE KOHEUHBIE (POPMYIBI, KOTOPBIE BBIBOAATCS B TPUMEpaxX PEIICHHS
3agad. C MCXOQHBIX (OpMYJ HEOOXOAMMO BBIBECTH pacy€THBIE, a 3aTe€M IOJCTaBUTh B HHUX
YHCJICHHbIC 3HAa4YeHUs. TakuMm 00pa3oM, 3aluch B TETPaIH JOJDKHA COJEpXKaTh (OPMYIBI U
BCE BBIUMCIICHUS C yKa3aHHEM €JUHMII M3MepeHMs. PekomeHnayercs mpu 3amucH BeJIUYUH
94ETKO YKa3blBaTh K KAaKMM BEIECTBAM, PacTBOpaM, CMECSIM M T. 1. OHH OTHocATcs. [lpm
BBIUMCIIEHUSX HE00X0AuMo oOpalaTh BHUMaHHE Ha UX TOYHOCTb (MCIIOJIb30BAaHUE HYXHOI'O
yyclia 3Hadalux nudp) u codiroieHue NpaBuil OKPYIJICHHUS.

Buvinonnenue mecmoguix 3adanuu. llepen HauyaloMm BBINOJIHEHUS TECTOB CIIEAYeT
BHUMATEJbHO HM3YYHTh TEOPETHUECKUH MaTepual, MpopemiaTh 3aJadd 10 JaHHOH TeMe U
OTBETUTh Ha BONPOCHI, UMEIOIIMECS B yuyeOHUKe. BBINONHAS TeCThl, ciaeyeT UMETh B BUAY,
YTO OHH OBIBAIOT CIICAYIOIINX THUIIOB:

1. BriOop npaBMIIBHOTO OTBETa U3 4MCla MPEIOKEHHbIX. B 3THX Tectax HEoOXOoAMMO
BbIOpATh OJIMH MPABUIIBHBII OTBET U3 YMCIIA MPEATIOKEHHBIX.

2. MHoxecTBeHHBIN BbIOOp (0e3 MeTkn). Heo0xoauMo BeIOpaTh BCE MPaBUIIbHBIE OTBETHI
U3 YHCTa MPeI0KEHHBIX.

Buvinonnenue u sawyuma munu-npoexkmos (¢ KOMnbIOMepHOU npeseHmayuets).

B pabote Hag KaXKaAbIM MUHHU-TIPOEKTOM Y4acTBYIOT 2-3 dernoBeka. [locie BbIOOpa TeMbl
MUHH-TIPOEKTa HEOOXOOUMO, TOJB3YysACh JuTeparypod u HWHTepHeTOM, momoOparh
MOJIXOASIIYI0 METOJIMKY OIpENIeIeHNs, COIJIacoBaTh €€ ¢ MpernoiaBaTesieM U aalnTupoBaTh K
YCIIOBHSIM CBOCH KOHKPETHOW 3amadd, T. €. pa3paboTarh METOIWKY MPUTOTOBIICHHS
HEOOXO/MMBIX PEaKTHBOB, X0 pabOThl U METOAUKY 0OpaOOTKH MOJYYEHHBIX pPe3yJbTaToB.
[Tocne cormacoBaHWs aJaNTHPOBAHHOM METOJUKH C TpENojaBaTelieM Ha JIabopaTOpHOM
3aHATUM HEOOXOJIUMO IPOBECTH OIpe/esieHne M 00paboTaTh MOJIYYEHHBIE pE3yJbTaThl.
[TonydeHHbIe pe3ynbTaThl NPEACTABIAIOTCS B BUAE 0KIaaa (5-7 cTpaHuL) ¢ Mpe3eHTanuei, B
KOTOPOM JOJDKHO OBITh OTpaX€HO 00OCHOBAaHHE BBIOOpa JaHHOW METOAMKH, €€ ONHUCaHHE U
pe3yabTaThl dKCIIEPUMEHTa. B 1okiane MOmKHO OBITH OTPaKEHO ydacThe KaXIOTO 4JIeHa
TpYIIBl B peaqu3aluil MUHU-TIpoekTa. [lo pe3ynbraTaM MHHHU-TIPOEKTa JAETAeTcs YCTHOE
cooO0I1IIeHne Ha 5-7 MUH.

IIpu oLieHKe MUHU-TIPOEKTA YUUTHIBAIOTCS:

— 3HaHMA U YMEHHMS Ha YpOBHE TpeOOBaHUI NpPOTrpaMMbl aHATUTHUYECKOW XUMMHU:
3HaHUe (HaKTUYECKOTO MaTephalia, YCBOCHHE OOIIMX IMPEICTABICHHMA, TIOHSTHA, BIIQJCHUE
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TEXHUKOM XMMHYECKOTO OKCIICPUMCHTA U YMCHUCM BBIIIOJIHATH paC‘-IéTI:I.

YMeHue OpHEeHTHpPOBaThCsl B MNPOGECCHOHATbHBIX HCTOYHHMKAX HHG(OpMalUuud u

paboTaTh C HUMHU.

KynbTypa nuceMeHHOr0 U3J10KEeHUs MaTepuaa.

YMmenue opopMIISTh pe3ynbTaThl 1a00PaTOPHON pabOThI

TexHuKa BBIOTHEHHS SKCIIEPUMEHTA.

YMeHnue 4€TKO U JJOTUYHO JI0JI0KUTh OCHOBHBIE PE3yJIbTaThl PA0OTHI.

KagecTBO 1 MHPOPMATUBHOCT HIUTIOCTPALIMOHHOTO MaTepHaa.

YMeHue rpaMoTHO, YETKO OTBEYaTh Ha BONPOCHI U BECTH apryMEHTHPOBAHHYIO

JAUCKYCCHIO.

Ymenue paboTtaTh B rpyIie.
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7. Obecneyenue 00pa3oBaTeJbHOIO MpoHecca IS JHMI € OrpaHUYEeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI U HHBAJIH/I0B

B xone peanu3zanuu AUCHUIUIMHBI UCHOJB3YIOTCSA CIEIYIOLIUE JOMOJIHUTEIbHBIE METO/bI
00y4eHHs, TEKYIIEro KOHTPOJS YCHEBAEMOCTH M NMPOMEXKYTOUYHOH arrecTanuu OOydaromuxcs B
3aBUCUMOCTH OT UX UHAUBUAYAJIbHBIX OCOOCHHOCTEH:

e JUId CJICHBIX U CIA00BUASIIMX:

- JIeKIuH 0(OPMIIIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTa, JOCTYITHOTO C IIOMOIIBIO
KOMIIBIOTEPA CO CIEIMATN3NPOBAHHBIM IIPOTPAMMHBIM 00eCTIeUeHHEM;

- THCHMEHHbIC 3aJ]aHHUS BBHIMOJHAIOTCS HAa KOMIBIOTEPE CO  CIEIHATH3HPOBAHHBIM
MPOrPaMMHBIM 00ECTIEYeHHEM, MITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrieynBaeTcs HHAMBUyalbHOE paBHOMEpPHOE ocBelieHue He Menee 300 Jrokc;

- JUISL BBITMIOJIHEHUS 3aJlaHMs MIPU HEOOXOJMMOCTH IPEIOCTABISIETCS] YBEIMYMBAIOIIEE
YCTPOHCTBO; BO3MOXHO TAK)KE€ MCIIOJIb30BAaHHE COOCTBEHHBIX YBEINYHBAIOIINX YCTPOMCTB;

- MUCbMEHHBIE 3aJaHHUsT OPOPMIISIFOTCS YBETHMUEHHBIM HIPUPTOM;

- 9K3aMEH M 3au€T MPOBOJATCS B YCTHOW (hOpMe MIIM BBINOJIHAIOTCS B MUCBMEHHOM (hopme
Ha KOMIIBIOTEpE.

® JUIS MIIYXUX U CJIA00CbIIIAIUX

- JeKuuu Oo(GOPMIISIOTCS B BHUJE 3JIEKTPOHHOIO JOKYMEHTa, JIMOO MpeaocTaBiseTcs
3BYKOYCHJIMBAIOIIAs annapaTypa WHAUBUYaIbHOTO MOJIb30BaHUS;

- MUCbMEHHBIE 3aJJaHHS BBIITOJIHSAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOH (opme;

- 9K3aMeH M 3a4€T NPOBOJATCS B NUCbMEHHOW (pOpMe Ha KOMIIBIOTEpPE; BO3MOXKHO
IpoBe/ieHuE B (popMe TECTUPOBAHMSL.

e JUIs JIUL C HAPYLICHUSMU ONIOPHO-JBUTATEIILHOTO allapara:

- JIeKIMH 0(OPMIISIOTCS B BUJIE 3JIEKTPOHHOTO IOKYMEHTA, JOCTYIIHOIO C IIOMOIIIbIO
KOMITBIOTEPA CO CIEIHATN3NPOBAHHBIM IIPOTPAMMHBIM 00eCTIeYeHHEM;

- THCHMEHHBIC 3aJJaHHUS BBHIMOJHSAIOTCS HAa KOMIBIOTEPE CO  CIEIHATM3HPOBAHHBIM
MIPOTrpaMMHBIM 00eCTICYCHUEM;

- 9K3aMEH M 3a4€T MPOBOMATCS B YCTHOW (hOpMe WM BBHINONHAIOTCSA B MUCbMEHHOH (popme
Ha KOMIIBIOTEPE.

ITpu HEOOXOIUMOCTH MTpeyCMaTpUBAETCs YBETUUYEHUE BPEMEHH JUIsl TOJATOTOBKU OTBETA.

[Ipouenypa npoBeaeHUs] MPOMEKYTOUHOM aTTecTalu JiIsi 00yJarolUuXCcsl yCTaHABIMBACTCS
c yuy€ToM UX HMHIUBUAYaJIbHBIX McHXo(du3nyeckux ocobeHHocTeil. [IpoMexyTouHast aTTecTarus
MOJKET MTPOBOJIUTHCS B HECKOJIBKO JTATIOB.

IIpu mpoBeneHHM NpPOLEAYPHl OLEHUBAHUS PE3yJIbTaTOB OOYUEHHUS IpelycMaTpUBaeTCs
WCTIOJb30BAaHNE TEXHUYECKHX CPEJICTB, HEOOXOAMMBIX B CBS3M C HMHIUBUAYAJIbHBIMU
0COOEHHOCTSIMM O0YYaroluXcs. ITU CPeACTBa MOTYT OBITh MPEJOCTAaBIEHbl YHUBEPCUTETOM, WU
MOTYT HCII0JIb30BAaThCsl COOCTBEHHbIE TEXHUUECKHE CPE/ICTBA.

[IpoBenenue mpoueaypbl OLIEHUBAHHMS  pe3yabTaToB  OOy4YeHHs  JONyCKaeTcs ¢
MCMOJIb30BAHUEM JTUCTAHLIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.

ObecneunBaercs J10CTyn K MHGOPMALMOHHBIM M OuOinorpaduyeckuM pecypcam B CETH
WuTepHer aiig kaxxaoro odyyvaromerocs B popmax, aIanTHPOBAHHBIX K OTPAHUYEHUSAM UX 370POBbSI
U BOCIIPHUSTUS MH(DOPMALTUU:

e JUIA CJICTIBIX U CIAOOBUISIIHX:

- B II€4aTHOW (opMe yBETUUEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JJOKYMEHTA,;

- B popme ayaunodaiina.

e U TJIYXHX U CJIa0OCIHbIIAIINX:

- B IeyaTHoOu popme;

- B opMe 3JIEKTPOHHOTO IOKYMEHTA.

e Ui 00yYaroIuXcs C HapyIIEHUSIMH OTIOPHO-/IBUTATENILHOTO anmapara:

- B IeyaTHou popme;

- B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA;
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- B hopme ayauodaiina.
VY4eOHble ayIUTOpPUU JUIS BCEX BHUJOB KOHTAaKTHOW M CaMOCTOATENBbHOH pPabOTHI,
Hay4yHas OMOIMOTEKa M MHbIE TOMEIICHUS Uil O0Y4YEHHUS! OCHAILICHbI TEXHUYECKUMHU CPEICTBAMU
oOy4eHwUs.

8. MaTepuajibHO-TeXHHYeCKOe ofecredeHne TN CHUILTHHBI (MO1YJIs1).
MarepuanbHO-TeXHUYECKOE OOecleueHrne JUCHUIUIMHBI  IpeaycMaTpuBaeT HaIUdue
JIEKIIMOHHOW ayauTopuM, jabopatopuu oOmieli m HeopraHmyeckod xumuu (118 ayguropus),
nabopaTopuu HYTPUITUOJIOTHU U KOJIOTHH.
IIpubopwr u 0b6opyoosanue: MyIbTUMEIUNHBIN TTPOCKTOP C HOYTOYKOM, BBITSDKHOHM IIKad,

BEChl JIaDOpaTOpHBIC JJICKTPOHHBIE — 1 1mIT., Bechl JTabOpaTOpHBIE C pa3HOBecaMu — 6 TIT.,
cnekrpodoromerp I19-5300B — 2 mT., koBeThl s cniekTpodoromerpa [15-5300B, cymmnbHbIH
mkad, mydenpHas nedb, HOHOMEP, KOMOMHUPOBAHHBIC AJIEKTPOJBI [UIsl onpeneicHus pH, BoasHbIe
Oanu, HaOOp apeoMeTPOB.
XuMuyeckass IoCyAa W anmaparbl JabopaTopHOro oOMXoJa: CIUPTOBKH, TUIENIbHBIE LIUIILBL,
acOecToBBIEC CETKHU, IITATUBBI, IPEIMETHBIE CTEKIA, MPOOUPKH, TUIETKH, MPOOKH, HUXPOMOBBIE TIETIIH,
CTEKJIIHHBIE TAJIOYKH, BBIMAPUTEIbHBIC YaIlllKH, MPOOUPKOJEPKATENN, MINATENH, CKaJIbIENH,
AKCHUKATOPbI, OIOKCHI, XUMUYECKHUE BOPOHKHU, TUTIIU, XUMHUECKHUE CTAKaHbI C HOCUKOM EMKOCTBIO 200—
300 M u 100 My, mepubie numuEApsl HA 10 M1, 50 1 100 M1, CTYNKHM ¢ MecTUKaMu, OFOpeTKH Ha 25
M, nunetku Mopa Ha 5, 10, 20 u 100 mu, rpagyupoBaHHble MepHble nuneTku Ha 1, 2, 5 u 10 mu,
MepHbie koiObl Ha 100, 250 m 1000 mun ¢ mpoOkamu, koHmueckue koyiobl Ha 100 u 250 wmu,
KarneJabHUIIbI, TPYIIBL.
XUMHYECKHE PEaKTHUBbI, XpoMaTorpaduueckas Oymara, 00€330JIEHHbIE (DUIBTPHI «CHUHSS JIEHTa»,
WHAWKAaTOpHas Oymara, (uiIbTpoBaibHas Oymara,
Haznsaouvie nocodbus u mamepuansi, UCnonb3yemvle 8 yueOHOM npoyecce

1. TaOnuusl.

2 PeaxTuBbl, mpuOOpHI, XUMUYECKASI TOCY/Aa, 000PYI0BaHUE T1a00paTOPUN XHUMHUH.

3. Meroanueckue yka3zaHus K JJabopaTOPHBIM paboTaM.

KoMnuiekT IMIeH3HOHHOT0 U CBOGOHO PACIIPOCTPAHIEMOT0 MPOrPaMMHOTO
obecrieyeHusl, B TOM YHCJI€ 0TE€YECTBEHHOT0 MPON3BO/ICTBA.

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN...
Microsoft Windows Professional 8 Russian Upgrade Academic OPEN...
Microsoft Office 2013 Russian Academic OPEN...

Microsoft Office 2007 Russian Academic OPEN...

Microsoft Office Professional Plus 2010 Russian Academic OPEN...
Apache OpenOffice

LibreOffice

Google Apps

Paint. NET
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9. JIncr perucTpanum M3MeHeHHU

Howmepa nucros

Howmep OcHoBanue Pactmdpos Hata
U3MCHEH
3aMeHe anHysy | 2V BHECEHHS Hommuck | o 110 THCH [Hata BBEJICHUS
i anpx | HOBPIX | popapn | HM3MCHEHHA M3MEHEHHUs
BIX
1 9-14 IIpuBenenne B 7./ |Oueper HIL
COOTBETCTBUE C //» i 16.03.202 16.03.2021

DI oC

1
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