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1. Heau v 3ag0aum M3y4eHUs JUCHUIIMHBI (MOTYJIS)
1.1 Ilean ocBOeHUS TUCHUILIHHBI
Lens n3ydeHus: JUCIUTUIMHBI ABJISICTCS (JOPMHUPOBAHUE Y CTYJAECHTOB OOIIETO
MPEACTABICHUS O CTPOCHUH BEIIECTB, MX XUMUYECKUX CBOMCTBAX U 3aKOHOMEPHOCTSIX
MIPEBPAIICHHH, YTO JIOJDKHO 00eCTIeunTh (POPMHUPOBAHUE IIEIIOCTHOTO HAYYHOT'O MUPOBO33PCHUS,
TEOPETHUYECKOTO MBIIIJICHHUS U TOBBIIICHUE KYJIbTYPHOT'O YPOBHS CTYJE€HTA, O0OYJAFOIIMXCS 110
TEXHUYECKHUM CIIENUATHHOCTSIM.

CcdopmupoBaTh 3HaHUS OCHOBHBIX MOHATHH U 3aKOHOB XUMHH, CBOWCTB
BKHEHIINX BEIIECTB, OKPY>KAIOIINX Y€JI0BEKa B [IOBCEIHEBHOU KU3HU, IPUPOJE,
IIPOMBIIIJIEHHOCTH, IOHUMAaHUE CyTH XUMUYECKUX NPEBPAILEHUI, YMEHUHA IIPUMEHATD
MOJTy4YCHHbIE 3HAHUS TPH PEIICHUH MPO(ECCHOHATBHBIX 3a/1a4.

1.2 3agauy JTUCIUILITMHBI

CdopmMupoBaTh y CTYJEHTOB:

¢ 3HaHUE OCHOBHBIX 3aKOHOB XUMHH, 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TPOIECCOB;

® AHATM3UPOBATH U KIACCU(PHUIIMPOBATH XUMHUUECKUE CHCTEMBI U MPOTEKAIONINE B HUXPEAKIINH;

e yMEHHE NPEeJICKa3bIBaTh CBOWCTBA BEIIECTB HA OCHOBE 3HAHHS UX CTPOCHUS U MPHHIIUIIOB
XMMHYECKHX TPEBPAICHNN;

e [Ipe/ICTaBJICHHE O HanOoJIee TIABHBIX JOCTHKEHUSIX U TPOOJIEMaX COBPEMEHHOM XUMUH, €€
MPAKTUYECKUX BO3MOXKHOCTSIX;

® HaBBIKM JKCIIEPUMEHTAIHHON paboThI B Jab0paTopuy;

e yMeHHe paboTaTh ¢ yueOHOM, HAYYHOH U CIIPABOYHON JIMTEpPaTypoi

1.3 MecTo IMCUMIJIMHBI (MOAYJIfA) B CTPYKTYpe 00pa3oBaTeJbLHOM MPOrpaMMbl
JucuumnuHa «XuMHs» OTHOCUTCS K 00s3aTenbHoi yacTu brioka 1 "/luciumiusel (Moxynn)"
yueOHoro miana cnenuaibHOCTH — 21.05.03 - «TexHOIOoT s re0IornYecKoi pa3BeIKm,
cnenuanuianus «I eodusndyeckre MeTOAbl TOUCKA U Pa3BEIKU MECTOPOKIACHHI MOJIE3HBIX
HCKOIIAEMBIX» U YUTAETCS B TIEPBOM CEMECTPE U 0a3UPyETCs Ha MIKOJIBHBIX 3HAHUSIX Kypca
XUMUH, (PU3UKHU (Ta30BBIE 3aKOHBI, CTPOGHUE aToMa | JIp.) .

JlanHasg JAWCHMIUIMHA  SBISETCA NPEALIECTBYIOIIEW s JucuuIiuiiH — «l'eosorusi»,
«HedrenpomsbicioBas reosiorus», «IKojgoruyeckas reopusnka» u Jp.

B cooTBeTcTBHM ¢ paboynM y4eOHBIM IJIAHOM TUCIMIUINHA H3y4daeTcs Ha 1 Kypce 1Mo O4HOM
dbopme oOyuenus. Bug npomMexyTo4HON aTTecTalliu: IK3aMeH.

1.4 IlepeyeHb MIAHUPYEMBIX Pe3yabTATOB 00y4eHUsI N0 JMCHHUILIUHE (MOY.I10),
COOTHECEHHBIX € INIAHMPYEeMbIMH pe3yJibTaTaMU 0CBOEHHUS1 00pa30BaTeIbHON NPOrpaMMbl

N3yuenune manHOM yueOHOM MUCIMILIMHBI HAMPaBIeHO Ha (opMUpOBaHUE Y 00 YJIArOIITUXCSI
CHEAYIOUIUX KOMIETEHIIHI:

Kon n HanmeHoBaHMe HHAWKaTOpa™ PesynpTaTel 00y4eHNs O JUCITUIIINHE
JOCTUKEHHS
KOMIIETEHIINH

OIIK-3. Crioco6eH NpuMeHsITh OCHOBHBIE MOJI0KEHH s QyHIaMEHTAIbHBIX €CTECTBEHHBIX HAYK U HAYYHBIX TEOPUi

IIPY TPOBEICHUN HAYYIHO-HUCCIIEAOBATEIBCKUX PAabOT MO M3YyUCHHUIO U BOCIPOM3BOACTBY MHHEPAIHHO-CHIPHEBOH

0asbl

HNOIIK-3.1. Bianeer OCHOBHBIMH | 3Ha€T OCHOBHBIE 3aKOHBl XUMHH, 3aKOHOMEPHOCTHU

TIOJIOKEHUIMU q)YHlIaMeHTaJ'II)HBIX MMPOTECKAaHUA XUMHUYECCKUX MPOLECCOB, METOIBI aHAJTU3a

CCTECTBEHHBIX HAYK M HAYYHBIX TEOPHIA. XUMUYSCKUX ?emeCTB, XUMHUUYECKHUX MPOLECCOB U HAYYHBIX
HCCIIeIOBAaHUI
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KOIL 1 HAMMCHOBaHUC I/IHﬂI/IKaTOpa*
JOCTHKCHUA
KOMIICTCHIINH

P€3yJ'IBTaTI)I O6y‘{€HI/ISI 10 JUCLUITIIMHE

YMeeT NpoBOAUTH PAcUEThl 10 OCHOBHBIM 3aKOHAM XHMUH,
MOJTb30BATHCS] XUMUIECKOH CHMBOJIMKOHN; KOJTMIECTBEHHOONINCATh
MPOLIECCHI, COMPOBOKAAIOIINECS H3MEHEHHEM (DH3HIECKOTO
COCTOSIHMSI I XUMHYIECKOTO COCTaBa B CHCTEMaX Pa3IMIHON
CJIO’KHOCTH; IPUMEHATH

COBPEMEHHBIE HAyYHBIE METOBI TO3HAHMS IIPHPOIBI NBIIAACHHE
VMM Ha yPOBHE, HEOOXOMMOM JUIS pELICHUs TPO(ECCHOHATBHBIX
3aj1a4

BrnanmeeT crmocoOHOCTBIO BHEAPATH MOCTHIKCHUS XUMUH IPH
penieHrH NpodecCHOHATBHBIX 3a]1a4; CIIOCOOHOCTBIO TPUHUMATH

rpaMOTHBIC, HAYYHO 0OOCHOBaHHEIC
po¢heCCHOHATBHBIC PCIICHHS

HOIIK-3.2. [Ipumensier OCHOBHBIE
TIOJI0KEHUS (hyHIaMEHTAITFHBIX
€CTeCTBCHHBIX HAayK M HAyYHBIX TCOPHH
IpU TPOBENEHUM pabOT MO HM3YYCHUIO H
BOCIIPOU3BOJICTBY MHHEPAIbHO- CHIPHEBOMN
0a3bI

3Haet HOPMBI TCXHUKH 6€3OHaCHOCTI/I, MCTOOOJIOTHIO XHWMUH,
(1)I/ISH‘I€CKI/IC H XUMHUYSCKHEe CBOMCTBA BCLICCTB, BOBMOXXHBIC PHUCKH,
OCHOBBI XUMHYCCKOT'O SKCTIECPUMECHTA, CTaHAAPTHBIC

METOAUKH XUMHUYECKUX HCCIICIOBaHUM

YMeeT NpuMEeHsTh 3HaHus pyHJaMeHTaNbHBIX Pa3/IeIOB XUMUU
JUIs1 OIMCAHUS IPOLIECCOB U SIBJICHUM, IPOUCXOASIIUX B IIPUPOJIE;
6€301acHO MMOJIb30BATHCS XUMUIECKUMH PEaKTHBAMH 1
XMMUYECKUM 000pYI0BaHHEM;IPOBOUTE SKCIIEpUMEHTAIbHbIE
HCCJIEI0OBaHUS U

aHAJIM3UPOBATh PE3YJILTATHI; IPUMEHSTH II0Jy4E€HHBIE 3HAHU 110
XUMHH JUISL pelieHust NpodecCHOHANBHBIX 3a/1ay

Bnaneer HaBbikamMu pabOTBl B XMMHYECKOH J1abopaTtopuu |
TEXHOJIOTUYECKUX YCIOBHAX, C XHMHYCCKHMH pPEaKTUBAMH H
XHUMHYECKIM O0OpYIOBaHMEM; METOJAMH XHMHYECKOTO aHah3a
OKpY’Karolleil cpelibl JUTs BBIBICHUS €€ BO3MOXKHOCTEH H PecypcoB
C LEeNbI0 UX HCIONB30BaHUSA B

pamkax mpodecCHOHATLHON IeATeTbHOCTH

PesynbTaThl 00y4eHHs 10 TUCIMIUIMHE JOCTHTAIOTCS B PAMKaX OCYIIECTBICHHUS BCEX BHJIOB
KOHTAaKTHOM W CaMOCTOSITETIbHONH pPa0OThI OOYYaIOUIMXCS B COOTBETCTBUU C YTBEP)KICHHBIM
y4EOHBIM IUIaHOM.

WNHanukaTopsl JOCTHKEHUS] KOMIETEHIIUH CYMTAIOTCS CPOPMUPOBAHHBIMU TIPH TOCTHKECHUN
COOTBETCTBYIOIINX UM PE3yIbTATOB OOYICHUSI.

2. CTpyKTYpAa U coep:KaHue TUCIIUTITNHBI

2.1 PacnipenesieHne TPYA0EMKOCTH THCIIHILIHHBI 110 BUaM padoT

O6m1ast Tpy10EMKOCTh TUCIMIUIUHBI COCTaBIISAET 3 3aueTHBIX eAuHUI] (108 yacoB), ux
pacmpesieneHue mo BuaaM padoT IpeCTaBICHO B TaOIHIIe

Bungp! pabot Bcero Dopma 0byueHHS
4acoB OYHast
1 2
ceMecTp ceMecTp
(gacer) (gacer)
KonrakTHas padora, B TOM 4ncie:
AyIuTOpHBIE 3aHATHS (BCEro): 50 50
3aHATHS JIEKIUOHHOTO TUTIA 16 16 -
J1a00paTOpHBIE 3aHATUS 34 34 -
HNunas xonTakTHasi padora:
KonTpons camocTosiTensHO#H paboTsI 5 5 )
(KCP)
Ipomesxyrounas arrecrarus (MKP) 0,3 0,3




CamocrosiTeJbHasi padoTa, B TOM 20 20 )
gucie:
OdopmiieHue 1a00paTOpHBIX paboT 8 8 -
CaMoCTOATENbHOE H3YYeHUE 4 4 )
TEOPETHYCCKOTO MaTepHasa
CamocCTosITeNIbHOE pellIeHHe 3a1au 4 4 -
IToaroToBka K TeKyuiemy KOHTPOJIO 4 4 -
KonTpoinb:
[loaroroBka K 3K3aMeHy 357 35,7 -
Ooasn qgac. 108 108
TPYA0EMKOCTh B TOM 4HCJIe

KOHTAKTHAas 52,3 52,3

padora

3a4. el 3 3

2.2 Conep:xkanue JUCHUILIHHBI
Pacnipenenenuie BuoB yueOHON pabOThI U UX TPYAOEMKOCTH 110 pa3jienaM AUCLUILIUHBL.
Pa3zzenbl (TeMbl) TUCHUIUIMHBI, 3y4aeMbie B 1cemectpe (04HOI (opMbI 00yUICeHHUS)

KonuuecTBo yacos
Breaynut
AynutopHas YA
No HaumenoBanue paznenoB (Tem) opHas
Bcero pabora
pabota
JI 13 JIP CPC
1 Beenenrie. OCHOBHBIC TOHATHS ¥ 3aKOHBI XUMHUH. Kitaccer 4 | - 2 2
" |HeopraHuuYecKHX COCIUHEHUMH
2 Crpoenne BemmecTBa. [lepronndecknii 3aK0H U IIepHOANICCKAS 812 4 2
" |cuctema snemenToB .. MenneneeBa. XuMudeckas CBA3b.
3 DHepreTuka XMMHYECKUX MPOIIECCOB. XUMUYECKast TEPMOJIMHAMUKA | 4 2 - 2
" |¥ XMMHUYeCcKOe paBHOBECHE.
4. | Xumundeckas kuHeTHKa. Katamis. 8 2 4 2
5. | PactBopbI. Peakimy B BOTHBIX PacTBOPaX IEKTPOIIHTOB. 12 2 8 2
6 XuUMus KOMIUIEKCHBIX coelnHeHnH. KoMmiekcoobpa3oBaHue B 4 2 - 2
" |pacTBOpax.
OKHUCIUTENTFHO-BOCCTAHOBUTEILHBIC PEAKIIUU HX POJIb B 8| 2 4 2
7. |npupojie .DNeKTPOXUMHUYECKHE CBOMCTBA PACTBOPOB.
DNeKTpoIIu3.
8. | O030p CBOWCTB 2IECMEHTOB ¥ MX BAYKHEHIIINX COCIMHEHHIA. 12 4 4 4
9 |Mertoxsl aHaNMU3a BEILECTB 10 - 8 2
HTOI'O no pazoeram oucyuniuHol 70 16 34 20
KonTpoins camocrosrensHoi padotsl (KCP) 2 - - - -
IMpomesxyrounas arrecrauus (MIKP) 0,3
IMoxroToBka k SK3aMeHy 35,7
O0mast TpyI0eMKOCTb T10 JUCIUIUTHHE 108

[Mpumeuanne: JI — nexiun, [13 — npaktudeckue 3anstus / cemunapsl, JIP — maboparopHble 3aHATHS,
CPC — camocrosTenbHas paboTa CTyieHTa

2.3. Conep:xanue pa3aesioB (TeM) THCHUIIMHbI
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HaumenoBanue pa3zzena
(Temsr)

Copeprxanue paszena (TeMbl)

DopMa TeKy1ero
KOHTPOJIS

Beenenne. OcHOBHEIC
MTOHSATHUS U 3aKOHBI
xumun. Kimaccsr
HEOPraHUYECKUX
COeMHECHUI

IIpenmer u 3agaun xumuu OCHOBHBIC OHATHS U 3aKOHBI XMMHUU.
Posnb xumMuy B Hay4HO-TEXHUYECKOM nporpecce. PazButue
XMMUH B MEXXIUCIUIUTMHAPHBIX HAyIHBIX 001acTsx. [Ipobiemsl
skosioruy. HoBble HanpaBiaeHUs: COBPEMEHHONW XUMHUHU U
XMMHUYECKOH TEXHOIOTHH . HHTETPallii U CHHTE3a
€CTECTBEHHOHAYUYHBIX 3HaHUM Kitacchl HEOpranuyeckux
COEJMHEHUI: OKCU/IbI, KUCIOTHI, OCHOBAHMS, COJIH.

YcrHbin
ornpoc
K/PNel
JIP

CrtpoeHue BellecTBa.
Ilepuoauueckuii 3aKoH
Y TIepUoAnYECKas
CUCTEMA 3JIEMEHTOB
J.1. Menneneena.
XumMuueckast CBSI3b.

BonHoBbIe cBOIiCTBA 3JIEKTPOHOB B aTOME. Y paBHEHUEE
Bpoiing. OcHOBBI KBAHTOBO-MEXAHUYECKOHN TEOPUU CTPOCHUS
aToma. BonHoBas pynkums. KBaHToBbIe uncia.
ATOMHBIE 8, p, d, f - opbuTanu. 3amonHEeHNE AIEKTPOHAMHA
aTtoMHBIX opouTainei (AO). [Ipasuio [Taymu. [IpaBuno XyHna.
[lepnoanueckuii 3axkon .M. Menneneesa. [lepuonnueckas
cucTeMa 3JIeMEHTOB. [leprnoauieckn H3MEHSIOIHECs CBOHCTBA
3JIEMEHTOB, UX CBSI3b CO CTPOCHHEM JIEKTPOHHBIX 000JI0UEeK
aToMOB. Pagnychl aTOMOB, 3HEpTUsa HOHU3ALHH,
3aKOHOMEPHOCTH B U3MEHEHUH 3THX BenuduH. [lonoxxeHue
XMMHYECKOT0 3JIeMEHTa B IEpUOIUUECKON CHCTEME KaK ero
IJIaBHENIIAs XapaKTePUCTUKA.
Xumunueckas cBsi3b. [lepekpbIBaHNE aTOMHBIX OpOHUTAIEH KaK
ycioBue obpa3zoBanus cBs3u. [lonsitue o MmeTone
BaJIEHTHBIX CBsI3EH (BC). T'mOpunmzarms aTOMHBIX
opOuTaneil. THITBI XUMHYIECKOH CBSI3M: KOBAJICHTHAs, HOHHAS
MeTaUTMYeCKasl. IMoTeHuman MOHM3AINH.
DneKkTpooTpULaTeNbHOCTb. CBOMCTBA KOBaJIEHTHOU U
WOHHOH  cBs3eil.  Pasmmumsa B pusmdeckux
CBOMCTBaXBEILECTB C HIOHHOM, KOBAaJEHTHON U
METaJLIN4ECKOU CBsA3bI0 Bomopoanas
CBSI3b. Xumuueckasi CBSI3b B KpHCTaJUIax
(aromHas, HOHHAS, MOJIEKYJIIpHAs
KpHUCTaJUTHYECKa
CTPYKTYpa). [IpencraBnenne o
nuzomopduzme.
MexMomeKyIsIpHbIE CHITBI B3aUMOJICHCTBHSL.
XUMHYEcKast CBA3b B KOMIUIEKCHBIX COCANHEHUIX. THIIHMYHbBIE
KOMILIEKCO00pa30BaTeIl 1 JIUTaHbl.

noauMopduzme

YcrHbin
ompoc,
K

T

DHepreTuKa XMMHUYECKUX
MPOLECCOB. XUMHYECKAs
TEPMOJIMHAMUKA U

XMMHYECKOE PAaBHOBECHE.

DHepreTuka XMMHYECKUX peakiui. TepMoauHaMIYecKue
cucteMbl. DYHKIIUH COCTOSHUS (SHTAIBIINSA, SHTPOIHUS, paboTa
9Heprus). DHepreTudeckue dPPEeKThl XUMHUECKUX PEaKIHil.
[TepBoe HavamoO TEPMOJUHAMUKHN. DHTAIBINS 00pa30BaHU
BelllecTBa. 3aKOH l'ecca U ero UCIOIb30BaHUE JUIs
TEPMOXUMHUYECKUX pacd€éToB. CTaHIAPTHBIE COCTOSHUS
Bemectsa. [TonsTre 06 sHTponIMY. BTOpOii 3akoH
TepMoMHaMUKH. V300apHO-H30TepMUYECKUIA TIOTEHIIAAI
(aneprus ['n66ca) xak KpUTEpHi U ABMKYIIAst CHIIa
CaMOIIPOU3BOJIBHOTO MPOTEKAHUsI IPOLIECCOB B 3aKPBITON
cucreme. O6paTuMble U HEOOpAaTUMBbIE PeaKH. XUMHUYECKOE
paBHOBecHe. 'oMo- u reteporensslie paBHoBecus. KoncTanTta
paBHoBecus. [Ipunnun Jle-1llarense, ycnoBue NpuMEHUMOCTH.
CwMmernieHue paBHOBeCHsL. Y cIIOBHS ()a30BOTO paBHOBECHS

Ycraei
Omnpoc

XHUMHYeCKas KHHETHKA.
Karanmus.

CkopocTb XuMHUecKod peakuuu. DakTopsl, ONpeAesIOIUe
CKOPOCTb peaklMU. 3aKOH JAeHcTByrommx Macc. llopsaok u
MOJIEKYyJIsIpHOCTh peakuuu. [Ipasuno Bant-I'odda. Ilorstre 06
SHEPTUs aKTHBALNN U aKTUBHPOBAHHOM KOMILIEKCE.
KaranusaTopsl, karanuTudeckue peaxkiuu. ABTOKaTalus.

VT
Onpoc
HP’

T




DepMeHTaTUBHBIN KaTaau3. ' 0oMO- U reTeporeHHbli KaTanus.
Hennble peakuuu. IlocrmemoBaTenbHble U MapajvielibHbIE
PEeaKIuu.

PactBopbl. Peakiu B
BOJHBIX PacTBOPax
JJIEKTPOIIUTOB.

JlucnepcHbIe CHCTEMBI MX KIIACCU(HUKALIHSL.
TepMmoauHaMHUyeCKasi HEYCTONYUBOCTh T€TEPOr€HHBIX
JCIIEPCHBIX cucTeM. [IoBEpXHOCTHBIE SIBICHUS M aACOPOIHSL.
Cycniensun n sMynscud. KommonaHeie pacTBOPHI M HX CBOICTBA.
3o u remm. Koarymsmus. A3po30iH, I6IMBI, TYMaHBL ['a30BBIe
pactBopsl. [lapruansHoe naBnenue. 3akoH JlanbpToHa.
Xumuueckas teopust pactsopos .M. Menzaeneesa. PactBopenue
Kak (M3MKO-XMMHUUYECKHH Tporecc. PacTBOpUMOCTh BELIECTB.
CriocoObI BeIpaXkeHHs KOHIIEHTpauuu. 3akoHsl Payns, ['enpu.
Ocmoc. 3akon Bant-T'odda.

OCHOBHBIE TOJI0XKEHUS TEOPUH AEKTPOTUTHUECKOH
muccormanui. CHiibHBIE U ciladble AMeKTponuThl. CTeTeHb
Jucconuanuy U paktopsl Haeé Bnusronue. Koncranra
JIUCCOIMAITIH M aKTOPBI Ha €€ BIHSIONINE. 3aKOH pa30aBIICHNUS.
[ToHsiTHE O TEOPHH CHIIBHBIX 3JIEKTPOJINTOB. AKTHBHOCTD,
K03()(UINEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOpA.

Honnoe npomsBenenue Boasl. Bogopoarsiii nokaszarens (PH).
[ToHATHS O KMCIIOTHO — OCHOBHBIX UHIMKaTOpax. ['uaponus
coneil. HeobpaTtumelii rugponn3. CTeneHs U KOHCTaHTa
ruaponnsa. BiusHue TeMmneparypsl M pa30aBieHus Ha CTENeHb
rugponmsa. bydepHsie pacTBopsI 1 uX cBoiicTBa. [IponsBeneane
pactBopumoctH (I1P). YcmoBus BeImageHns ocaaka

VcrHbIi
Omnpoc
JIP
K/PNe2

Xumust KOMIIJICKCHBIX
COCIMHCHMUIA.
KomrmnekcoobpazoBanune
B pacTBOpax.

Koopaunannonnas teopust Bepuepa. Jluranasr. Tumst
KOMIUIEKCOB. JleHTanTHOCTB. Xenatsl. IIpuposa xummueckux
CBA3€H B KOMILIEKCHBIX coequHeHusXx. Homenknarypa
KOMIUIEKCHBIX COETUHEHNI. MarHUTHbIE CBOMCTBA COEAUHEHUH. .

YcrHbein
Omnpoc

OKHUCIUTENBHO-
BOCCTaHOBUTEILHBIC
PEaKIyn, UX POJIb B
HPUPOJIE .
DIeKTPOXUMUYECKHE
CBOHCTBA PacTBOPOB.
DNEeKTpOoIIu3.

OKHCIUTENLHO-BOCCTAHOBUTENBLHBIEC Peakiiuu. BiusHue
KHCJIOTHOCTH CPENbI Ha MPOIYKTbl OKUCIUTENBHO-
BOCCTaHOBUTENbHBIX peakuuil. O1ieHKa TepMOJIMHAMUYECKON
BO3MOYXHOCTH TMPOTEKAHMSI OKUCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakuuii. DNEeKTPOAHBIN MOTEHINAI. P HanpsHKeHus
MeTaioB. CTaHIAPTHBIE OKUCIUTENIbHO-BOCCTAHOBUTEIILHBIE
noTeHyaibl. [ansBannueckuii aemeHT. O/]C ralbBaHUYECKOTO
9JIeMEHTa. DJEKTPOJIN3 PACIUIaBOB U BOJIHBIX PACTBOPOB

coneil. 3akonsl Dapajes.

YcrHbein
Omnpoc
JIP

T

0O0630p CBOKCTB
3JIEMEHTOB M X
Ba)KHEUIIINX COETMHEHUI.

Kiaccudukarms U paclpoCTPaHEHHOCTh
3JIEMEHTOB B OKpY>Karollen cpere.

Bopopoa. O mecte Bogopona B [lepuoanueckoit cucreme.
N3oromsl Bogopoa. dusnueckre 1 XMMHUYECKHE CBOMCTBA
Bosioposa. CoeJMHEHNMS BOOPOIA C METAJUIAMH M HEMETAJTaMH.
Bopna. Ctpykrypa u cBoiicTBa Boabl. Bosa kak pacTBOpUTEINb
lamorennl. OOmas  XapakTepucThuka.  [aJoreHsl  Kak
OKHCIUTENHN. BomopoiHbIE M KUCIOPOIHBIE KHUCIOTHI TaJIOTCHOB.
OTHOCHTENbHAS ~ YCTOMYMBOCTH  KHCIOPOTHBIX  COCTMHEHHH
raJOTE€HOB.

Kuciopoa. M3oromsr kucimopona. DIEKTPOHHOE CTPOCHHE U
CBOMCTBa MOJEKYJIBl Kuciopona. Kucmopon u mpupona. O30H.
OzonupoBanue, OKCHABI B TUAPOKCHUIBI. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOICTB OKCHIOB, TUAPOKCUAOB B psiiaX U rpynmax.
[Tepuoauueckoit cucremsl. [lepokcuabl.

Xa/IbKOreHBbI. O6mas XapaKTEPUCTHUKA. Cynbdupl.
PactBopumocTs Cynb(hHIOB. BoccranosurenbHas
aKTHBHOCTH cynbdunoB. ITonyuenue, cBolicTBa M NpUMEHEHHE
okcuJ0B cepbl. CepHas U CEpHUCTAs KUCIOTHI.

XUMHUYCCKUX

Y CTHBIN
Onpoc
JIP




CormocraBiieHHE CHIIBI KUCJIOTHOCTH M IPOYHOCTH CEPHOH H
cepaucToil  kucnor. OKHCIAWTENbHAs AaKTHBHOCTH CEPHOM
kucnoTel. Comm cepHodt  kucimoTel. KBacmpl. Tepmuueckas
YCTOIYUBOCTE CYNB(HATOB..

A3ot u (ocdop. Obmas xapakrepuctuka. A3oT. CTpoeHne u
MPUYMHA OTHOCUTENBHONW MHEPTHOCTH MOJEKYINBI a30Ta. A30T B
npupoae. AMMuak. PaBHoBecue B BOJHOM pacTBOpPE aMMHakKa.
KucnoponHsle coenuHeHHs a30Ta. JHEPreTHKa IONYy4YeHUS H
cBOMcTBA  OKcHAa  a30Ta.  A30TcolepXalue  KUCIOTHL
B3anmopeiicTBrE a30THOW KUCIIOTHI C METAJUIAMH K HEMETaJJIaAMHU.
A30THBIE yIOOpEHHSI.

®dochop. DochopHbie KucIOTE. OCHOBHOCTH  (hocHOpHBIX
kucior. @ocdarel. PactBopumocts M ruaponus ¢ocdaros.
®ocounsr  meramioB. Dochop B mpupome. DochopHsie
yrnoOpeHws.

VYraepoa. Kpemumii. OOmas xapakTepucTHka. YTiIepoja,
Momundukamus cBobomgHoro yriaepoma. CBs3b CTPYKTYpHI CO
cBoiicTBaMH. YTOibh Kak ancopOeHt. [lomydeHwe M cBoCTBa
OKCHJIOB yriepona. MoHookena yriepona. KapOoHmsr MeTaos.
Juokcun ytin pojaa. PaBHoBecue B BOJHBIX pacTBOpax AUOKCHIA
yraepozaa. Kapoonatel. KapbonaTHoe paBHOBecHE B IPUPO/IE.
Kpemuuii. Xumudeckre U pu3ndecKue CBOMCTBA KDEMHHUSL.
Kucnopoansie coeaunenns kpemuus. KpeMHUEBbIE KUCTOTBL
'Cunukatsl, ' napoIN3 CUINKATOB.

IlenounbleMeTamIbl. CpaBHUTENbHAS XapAKTEPUCTHKA IETOYHBIX
METAUIOB. XapaKTepUCTHKa aTOMOB M HOHOB  IEJIOYHBIX
MeTaiuioB. OKCHIBI, TEPOKCHIBI U TUAPOKCHIBI. [lomydenue n
cBoiicTBa corneil. KanwitHeie ymoOpeHus.

Bepunnnii, maruuii. Illesjouno3emMenbHbIe MeTaMIbl. O0mas
XapaKTEepPUCTHKA JJIEMEHTOB BTOpPO Tpynmel. Baxreiimme
coefMHEHUsl Oepwutust W MarHus. [uuaposu3 comneil Oepuinius
maraus. [{enounozemensHbieMeTauibl. OKCHITBL, THAPOKCHIIBI HCOIN
HIETIOYHO3EMENIBHBIX METAJIIOB.

9 |Metoasl anama | Kimaccudukarust YUCTOTHI ~ BemlecTBa.  MeTojbl YcTHbIi
BCIICCTB aHaliM3a BEIIECTB: XUMUYECKHE, PU3HUSCKUE U (PUIUKO- Onpoc
XUMHUUIeckre MeTopl CrieKTpaibHble MeTOIbl aHanu3a: Y @- JIp
, UK-, SIMP . PeHreHOCTpYKTYPHBIH aHAIH3
2. 3.2 JlabopaTopHbie padoThI
No Hamverosanue HaumenoBanue 1abopaTopHBIX padoOT Dopma Texymiero
paznena KOHTPOJISI
1 2 3 4
Beenenune. OcCHOBHBIE TIOHATHSH JlaGopatopHas pa6ora Ne. 1.IHCTpyKTaX 1O Omyem no
1. | saxonsl xumun. Knaccer TEXHUKH 0€3011acHOCTH. nabopamopHou
HEOPTaHUYECKUX COETMHEHHH «OCHOBHBI€ KJIaCChl HEOPTaHUYECKHX pabome
coequHeHn». Permenne 3anauq. K/P Nol
CrpoeHue BelecTBa. Komnoksuym o teme: CtpoeHue aToma. K, T
2 ITeproanyeckuii 3aKoH 1 Xumnueckas cBs3b. [lepuoguueckas cucrema
NICpuoOANICCKas CHCTCMa 37€MEeHTOB. TecTUpOoBaHUE MO TEME.
anemenToB JI.11. Menzeneesa.
Xumuueckas CBs3b.
3 | Xumnueckas kuHetnka. Karamis JlaGopaTopnas padora Ne2 Omuem no
«XUMHuecKasi KHHeTHKa. XUMHYECKOe nabopamopHou
paBHOBecue». Pemenue 3agau pabome, T




4 PactBopb1. Peakmmu B BOTHBIX JlaGopaTopnas padora Ne 3 Omuem no
pacTBopax «IpuroToBieHne pacTBOPOB 3aJaHHON AabopamopHou
KOHLEeHTpauuu. TutpoBanuey. Pemenue 3agau pabome,K/P Ne2
JlaGopaTopnas padora Ned Omuem no
«ONEeKTPONUTHIECKAs! JUCCOLHALIMSL. nabopamopHot
Bydepusie pactBops», «['mapomu3s comneit. PHy. pabome
5 OKHCITUTEIBHO - JlaGopaTopnas padora Ne 5 Omuem no
BOCCTAHOBUTEJILHBIC «OKHCIHUTENIBHO- BOCCTAHOBUTEILHEIC peaKknuu. ﬂa60pam0pyozj
peakun. NeKTPOXUMUYECKUE I"ambBaHNIECKHIT SIEMEHTY. pabome, T
CBOICTBa pacTBOPOB
6 Xumus  snemeHtoB  u - uX JlaGopaTopHas paGora Ne 6 Omuem no
COEIMHEHUI. Kommekcuplg «OOIue cBOHCTBA METAIIOB, HEMETAIIIIOB U UX 1abopamopHou
COCIUHECHUS COCTMHCHUI pabome
7 MeTo/pI aHaTN3a BEIIECTB JlaGopaTopuas  paGora Ne7 Omuem no
«KauecTBeHHBICPEAKIIMN HA KATHOHBD nabopamopHot
pabome
JlagoparopHast  padora Ne§ Omuem no
«KauecTBeHHBICPEAKIMN HA aHHOHBI » 1aOOpamopHot
pabome
JlaGopatopnas  pabora Ne9 Omyem no
«OmnpeneneHue >KeCTKOCTH BOJIBI) 1abopamopHot
pabome

3amuTa nadopatopHoii pabotsl (JIP), Bemonnenue kypcooro mpoekta (KII), kypcooit
paboter (KP), pacuerno-rpaduueckoro 3amanusi (PI'3), marmmcanue pedepara (P), scce (D),
kosutokBuyM (K), rectuposanue (T) u T.4.

[Ipy w3yyeHUM MOUCUMUIUIMHBI TPUMEHSETCS DJIEKTPOHHOE OOy4YeHHE, IUCTAHIIMOHHBIC
oOpa3zoBarenbHbIe TeXHONIOTHH B cooTBeTcTBHH ¢ DT'OC BO.

2.3.3 [IpumepHasi TeMATHKA KYPCOBBIX padoT (MPOeKTOB)
KypcoBas pabota He npegycMOTpeHa Y4eOHbBIM MIIaHOM

2.4. TlepeyeHb y4eOHO-METOIUYECKOT0 O0eCeUYEeH NS IJIS CAMOCTOSITEIbHOI PadoThI
o0yyaromuxcs Mo JMCHHUILIHHE (MOY110)

Bug CPC

[Tepeuensb yueOHO-METOAMUECKOTO 0OECTIEUeHNS TUCIIATUIHBI 10
BBITIOJTHEHUIO CAMOCTOSITENILHOU paboTh

Odopmiienue 1adopaTopHbIX padoT

1. Ky3uenosa C.JI., Ctopoxenko T.I1../ JTabopaTopHEIiA IpakTHKYM (115t
CTYACHTOB | Kypca reolorTHaecKoro (pakynpTeTa Mo CHenuatbHOCTH:
21.05.03 - «TexHOMOrHst Te0J0rnIecKoi paspeaku»), Kyol'Y, r
Kpacnonap, 2016r. 88 ¢

2. TlpakTukyM 10 OOIIeH XUMHUH y4e0HOe TOocoOme IS
akagemuueckoro Oakamaspuata / H.JI. 'muaka, B. A. ITomkos, A.

B. baokos, O. B. Hecrepona. - Mockga : IOpaiit, 2019. - 248 c. -
URL:Pexxum nocryma : https://www.urait.ru/viewer/praktikum-po-
obschey-himii-487283#page/24

CamocTosTenpHOe 3ydeHne
TEOPETUYECKOr0 MaTepuana

1. T'nunka, H. JI. OOrmias xumust : y4eOHUK Jist By30B /

H. JI. I'muuka ; mox penakuueit B. A. Ilomkoga,

A. B. badkosa. — 20-e u3., nepepad. u mporn. — Mocksa :
WznarensctBo FOpaiit, 2025. — 717 ¢. — (Briciuee
obpaszoBanne). — ISBN 978-5-534-19092-2. — Texkcr :
anexTpoHHsI // ObpazoBarenbHas mardopma FOpaiit

[caitr]. — URL.: https://urait.ru/bcode/569090

2. Tenbman, M. Y. Xumus : yueouuk / M. U. I'ensdman, B. I1. FOcrpaTos.
4-¢ w3n. — Cankt-IletepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-
8114-0200-7. — TexkcT : 31eKTpOHHBIN // JIaHb : AIEKTPOHHO-
OnOIMOoTEYHAs CUCTEMA.
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URL.: https://e.lanbook.com/book/210221

3.Ipecc, Y. A. OcHoBbl 061mei xumun : yaeGHoe nocooue / Y. A. Ipecc.
— 2-¢ u31., nepepab. — Cankr-IletepOypr : Jlanb, 2022. — 496 ¢. —
ISBN 978-5-8114-1203-7. — TekcT : 3nMeKTpOHHBIH // JIaHb : 31eKTpOHHO-
ouonnoTeynas cucrema. — URL: https://e.lanbook.com/book/210965

3 |CamocrosTenpHOE peleHue 3a1a4 COOpHHK TECTOB U 3371a4 M0 Kypcy XUMHUH : yueOHoe mocodue / E. A.
AmnanbeBa, A. B. Banbkos, M. A. ['naronesa [u ap.]. — Mocksa : HUAY

MU®U, 2014. — 144 ¢c. — ISBN 978-5-7262-1960-8. — Tekct
SIeKTPOHHBIN // JIaHb : 311eKTpOHHO-0ubaroTeunas cucrema. — URL:
https://e.lanbook.com/book/103243

4 | IloaroToBKka K TeKyIIeMy KOHTpor0 | [ToAroToBKa K TeKyIIeMy KOHTPOITIO, IPOMEKYTOYHOH U rOCYJIapCTBEHHOM
WUTOTOBOM artecTanuu: Meroandeckue ykasanus / B.B. Munenkosa, A.B.
Mawmonosa, A.B. Konosanosa. — Kpacromap: Kybancknii roc. yH-T, 2018
Metomuueckie  PEKOMEHIAIMK K  OpraHM3allil  ayJAUTOPHOW |
BHCAYTUTOPHOMU (CAMOCTOSITEIBHO) pabOTHI CTYICHTOB: METO TMICCKHE
ykazauus / coct. T.I1. Cropoxenko, [1.b. [Tounrok, A.B. becrranos, H.B.
Jloza - Kpacnomap: Ky6anckuii roc.yH-T, 2018, 89c.

VYyebHo-MeToANYECKUE MaTEPHAIIBI JIsl CAMOCTOATEIbHON paboThl 00yUYarOIIMXCS U3 YUCIIa
WHBAJIUJIOB M JIUI[ C OTPAaHUYCHHBIMH BO3MOKHOCTSIMU 3710poBbsi (OB3) mpenocramisitorcst B
dhopMax, amanTHPOBAHHBIX K OTPAHUYCHHSIM HX 3JJOPOBBS M BOCIIPUATHS HH(DOpPMAIIHH:

JUiist 11 ¢ HapyIICHUSIMH 3PEHHUS:

— B Mie4aTHOM opMe yBEITHMUEHHBIM MIPU(TOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA,

— B (hopme ayauodaiina,

— B IeyaTHOM (popme Ha s13bIke bpaiis.

J17ig U1 ¢ HApYIICHUSMHU CITyXa:

— B 1e4yaTHoi (opme,

— B (hopMe JIeKTPOHHOTO JOKYMEHTA.

Jjig U1l ¢ HapyIIeHUsIMU OITOPHO-/IBUTaTENIbHOTO ammapara:

— B 1e4yaTHoi (opme,

— B (popMe AIIEKTPOHHOTO JOKYMEHTA,

— B popme ayanodaiina.

JlaHHBIN TIepeYeHb MOKET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTU OT KOHTHHTEHTA
00yYaroIInXCsl.

3. Oo0pa3oBaTe/ibHBbIE TEXHOJIOTHH, MPUMeEHsiEMbIe TPH OCBOCHHH U CIHIJIHHBI
(Mmony.Jist)

OO0pa3oBarenbHble TEXHOJIOTUU: METO IPOOJIEMHOT0 U3JI0KEHHSI MaTEepUaa, Kak JIEKTOPOM,
TaK M CTYACHTAMU; CAMOCTOATEIbHOE YTEHHE CTYAEHTaMU Yy4eOHO-METOAMYECKON U CIPaBOYHOM
JUTEpaTypel W TOCHeayromeid CBOOOJHOW JHUCKYCCHM TIO OCBOGHHOMY HUMH MaTepuany,
UCIOJIb30BaHUE, WJUIIOCTPATUBHBIX  BHJIEOMATEPHAIIOB C  MOMOIIBIO  MYJbTUMEAUIHOIO
000pyI0BaHUS, TEXHOJIOIUH JTMYHOCTHO-OPUEHTUPOBAHHOTO O0YUYEHHUS, MO3BOJISAIONINE CO3/1aBaTh
MHIUBUAYaJIbHbIE 00pa30BaTeIbHbIE TEXHOJIOTHUH.
[lepeuncnennpie 00pazoBaTeIbHbIE TEXHOIOTUH PEATU3YIOTCS:
- TOpH  YTEHMM JIEKUMM C  HCIOJIb30BAaHUEM  MYJIbTHUMEIMHHBIX  NPE3CHTAUUA U
JI€MOHCTPAIIMOHHOT O’KCIIEPUMEHTA;
- IpU AMAIOrOBOM (opMe MPOBEIACHUS JEKIHMOHHBIX 3aHATUHA C HCIOJIb30BAHHUEM HIIEMEHTOB
MPAKTUYECKUX 3aHATHH, TOCTAHOBKOW M pelIeHHeM MPOOJEMHBIX U CUTYAallMOHHBIX 3aJlaHUll;- IpU
MPOBEICHUU JTaOOPAaTOPHBIX PA0OT BKIIOYAIOLINX TIYOOKYI0 CaMOCTOSTEIbHYIO MPOpaboOTKy
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TEOPETHYECKOTO MaTepHana, W3YYeHHE METOAMKH TIPOBEACHHUS pPabOThl W  IIIAHUPOBAHUS
SKCHepuMeHTa. B HekoTophlIXx  J1abOpaTOpHBIX  paboTax  MPUCYTCTBYIOT — 3JIEMEHTHI
UCCIIeI0BATEIBCKON pabOTHI.

Umenue nexkyuii 10 JaHHON AUCLUIUIMHE PEKOMEHAYETCS NPOBOAMUTH C MCIOJIb30BAHUEM
MYJIbTUMEUHHBIX MTPE3EHTALUH U IEMOHCTPALMOHHOTO YKCIIEPUMEHTA.

Mynomumeoutinaa npezenmayus, TO3BOJSIET IPENOJABATENI0 YETKO CTPYKTYPUPOBATH
MaTepHal JIEKIUH, SJKOHOMUTh BpeMs, 3aTpaunBacMoe Ha U300pakeHUe C MCIIOIb30BaHUEM Mella U
JOCKH CX€M, Hanucanue GopMyIt U Ipyrux CIOKHBIX OOBEKTOB, YTO JTa€T BO3MOKHOCTh YBEIHYHUThH
o0beM u3nmaraemMoro Matepuana. Kpome Toro, mnpeseHTanusi MO3BOJISIET OUYEHb XOPOIIO
WILTIOCTPUPOBATH JIEKIUIO HE TOJIBKO CXEMaMU M PUCYHKaMH, KOTOPBIE €CTh B Y4€OHBIX IOCOOMSIX,
HO M TOJIHOIBETHBIMU (hOTOTpaUsIMH, PUCYHKAMH, TOPTPETAMH YUYEHBIX U T.1. MynbTuMeuiiHas
Ipe3eHTalHsl MO3BOJIICT OTOOPa3nuTh (HU3MUECKHE M XMMUYECKHE MPOLECCHl B JWHAMUKE, YTO
MO3BOJISICT  3HAYUTEIBHO  YIYYIIUTh BOCHpPUATHE Marepuana cryiaeHtamu. CTyaeHTam
MPEIOCTABISACTCS BO3MOKHOCTh KOIMPOBAHUS MPE3EHTALUH IS BHITOJHEHUS CaMOCTOSTEIBHON
paboThI, MOJATOTOBKH K TEKYIEMY, IPOMEKYTOYHOMY H HTOTOBOMY KOHTPOJTIO (3K3aMEHY).

Jemoncmpayuonnstit Xumuyeckuii IKCnepUMeHm OTHOCUTCS K CIOBECHO-HAIJISAJHBIM
MeTonaM OOy4YeHHUsS W TMPOBOJMTCS IMPHU YTCHUH JICKLIHUH, a TaKKe MPOBEICHUU J1abopaTOpPHBIX
3aHATUI TIpernojaBareneM, JTa0OPaHTOM WM, B HEKOTOPBIX CIydasX, OJHUM HIN HECKOJIbKUMH
CTyleHTaMH. JIeMOHCTPAllMOHHBIA JKCIIEPUMEHT NPOBOAUTCS B COOTBETCTBHU C Y4eOHOM
IporpaMMoil TO0 KOHKPETHBIM pasfenaM (MOAYNsSM) JHCHUIUIMHBL  JleMOHCTpamuOHHBIH
IKCIIEPUMEHT TI03BOJISIET TPENoJaBareNto ChopMUpOBATh WHTEPEC K HpPEAMETY y CTYACHTOB,
OOYYHTB MX BBITIOJHATH ONPEACTICHHBIE ONEPaIliy C BEIIECTBOM, IpUEMaM TEXHUKH J1a00paTOpPHOTO
IKCTIEPUMEHTA. JIeMOHCTPAMOHHBIA SKCHEPHUMEHTa - HCTOYHHK MPUOOPETaEMBIX CTY/ICHTOB
3HAHWH, HABBIKOB, YMEHHI; CPEACTBO NPEAYNPEKACHHS OMMOOK M 3a0IyXICHUH, KOPPEKUUH
3HaHU#, CMOCO0 TMPOBEPKHM HWCTHHHOCTH BBIIBUTAEMBIX THUIIOTE3, pEIICHUs Yy4YeOHBIX W
uccienoBaTeabckux — mpobmem. K OCHOBHBIM — TpeOOBaHUSM,  HPEABSIBISAEMBIM K
JIEMOHCTPAIIMOHHOMY JKCIEPUMEHTY, CIIeyeT OTHECTH: HArJISIHOCTh; MPOCTOTa; 0E30MacHOCTb;
Ha/IeXHOCTh; HEOOXOJJUMOCTb 00BsCHEHU dKcIiepuMeHTa. JIF000i OMBIT JOJIKEH COMPOBOKIATHCS
KOMMEHTapUsMH TIperofaBaTess. Bo3HUKaromye may3sl MOXKHO HCIOIB30BATh IS OPraHU3aIlUuH
JMajgora co CTYACHTaMH, BBIACHEHMS YCIOBHM TPOBENEHMS SKCIEPUMEHTa M IPU3HAKOB
XUMAYEeCKHX peaknuii. HeoOxoamma mocTaHOBKA LENH OTBITA - JUIS YeTrO MPOBOJMTCS OIBIT, YTO
HE00X0/MMO NOHATh B pe3ynbTaTe HaOIroAeHUH 3a skcnepuMenToM. CrenyeT onucaTh Npuodop, B
KOTOPOM TIPOBOJMTCS OIBIT, YCIOBHH, B KOTOPBIX OH MPOBOJIMUTCS; JaTh XapaKTEPUCTHKY
peaktuBaM. HeoOxoauMo opraHu30BaTh HAOMIOACHHUS 32 ONBITOM CTYAEHTAMHU JUIS BBISBIICHHS
MIPU3HAKOB PEAaKIMH M TPOBENEHHUS aHaln3a W MOMOYb CTYACHTaM CJeJaTh COOTBETCTBYIOIIHE
BBIBOJIbI U TeopeTHueckoe obocHoBaHue. [Ipu paboTe B MajIO4YMCICHHBIX IPYMIAxX LEeIecoo0pa3Ho
WCTIOJIH30BATh JIUATOTOBYIO (hOpPMY ITPOBEACHUS
JEKIIMOHHBIX 3aHSATHH C HCIOJB30BAHWEM DJIEMEHTOB NPAKTUYECKUX 3aHATHH, NMOCTAaHOBKOH WU
peleHreM npoOIeMHBIX U CUTYallMOHHBIX 3a/laHUH U T.11.

Ilpu nposedenuu nabopamopnozo npakmukyma HEOOXOIUMO CO3JaTh YCIOBHS JUIs
MaKCHUMaJIbHO CaMOCTOSTEILHOTO BBIIIOJIHEHUSI CTYACHTaMH J1JabopaTopHbIX padoT. [Tosromy mpu
MIPOBEICHUH JTA00PATOPHOTO 3aHATHS MPETIOIaBATEII0 PEKOMEH TyeTCs:

1. IIpoBenenue skcrpecc-onpoca (B yCTHOM WM TeCTOBOW (hopMe) M0 TEOPETUUECKOMY
MaTepHuany, He0OX0IMMOMY JJIsl BBIIIOJHEHUS PAOOTHI (C OLEHKOM).

2. IlpoBepka IUIaHOB BBIOJHEHUS Ja0OPATOPHBIX padOoT, MOATOTOBICHHBIX CTYJACHTOMB
paMKax caMOCTOSITETbHON pabOThI (COLIEHKOM ).

3. Ouenka paOoThI CTY/I€HTA B J1a0OPATOPUHU U MOTYUEHHBIX UMPE3YIIbTAaTOB(C OLIEHKOMN).

4.  TlpoBepka oTueTa O BHIIIOJHEHHOM 1abopaTopHoii paboTe (¢ oreHkoii). JlabopatopHbie
3aHATUSA (PaOOTHI) TPOBOATCS MOCIE U3YyUEHHUS OMPENETIEHHOTO pa3jena (MOayms). DTO 3aHATHA,
KOHTPOJIMPYIOIIUE 3HAHUS, YMEHUS U HaBbIkH. JIto0as nabopaTopHas paboTa J0JKHA BKIIIOYATh
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rIIyOOKYI0 CaMOCTOSITENIbHYIO MPOpadOTKy TEOPETHUECKOr0 MaTepuana, H3yudeHHEe METOIUK
MPOBEJICHUS M IUIAHUPOBAHUE SKCIEPUMEHTa, OCBOCHHE M3MEPUTENIbHBIX CPENICTB, 00pabOTKy U
MHTEPIPETAIMIO HKCIEPUMEHTANBHBIX JaHHBIX. lIpm 3TOM dYacTh paboT MOXKET HE HOCHUThH
00s13aTeNbHBIM XapaKTep, a BBIIOJIHATHCS B PaMKaxX CaMOCTOSITENbHOM paboThl Mo Kypcy. B psn
paboT 1enecooOpa3HO BKIIOYHMTH pPa3Aeibl C JIOTOJHUTEILHBIMH JJIEMEHTAMHU HAYYHBIX
UCCIIEIOBaHMM, KOTOpbIE MOTPEOYIOT YIiyOJIeHHONH CaMOCTOATEIbHOM TPOPaOOTKH TEOPETUYECKOTO
MaTepuaia. BeimonHeHne 1abopaTOpHBIX paboT CTYACHTaMH JIOJIKHO YIOBJIETBOPATH CIEAYIOIINM
TpeOOBaHUSM:

. CTYAGHTHl  JOJDKHBI TIOHUMATh CyTh ONbITAa (9KCIIEPUMEHTa) W  3HATh
MOCJIEI0BATEIHHOCTD BBIMOJIHEHHSI OTACIBHBIX ONEPalHii M0 UHCTPYKIINH;
coOroaaTh JO3UPOBKY PEaKTUBOB U MTPaBUia padOThI C HUMU;
yMeTh cOOMpaTh MPUOOPHI IO PUCYHKAM (CXeMaM) U IPaBUIIBHO paboTaTh C HUMU;

. HEYKOCHHUTEIbHO BBINNOJHATh MpaBUJia TEXHUKU OE30MacHOCTH IMPHU OOpaIleHUU C
o0opynoBaHueM, NpuOOpPaMu U peakTUBAMU;
rpaMOTHO 0OPMIISITH OTYET O MPOBEIEHHOM SKCIIEPUMEHTAILHOM padoTe.

[Ipu 3amuTe nmabopaTopHOi pabOThI (CAaue OTYETAa O €€ BBIIOJHEHUHU) CTYIEHT JIO0JKEH
yMeTb OOBSICHATH LI€TH, 33J1a4M, X0 MPOBEACHUS paboThl, €€ pe3yibTaThl, CACIaHHbBIC BBIBOBI, a
TaK)X€ OCHOBHbIE KOHCTPYKTHUBHbBIE OCOOEHHOCTH HUCIOJIb3YEMOTO 000PYJOBaHUS.

B Hacrosimee BpeMsi COBEpIICHCTBOBAHHE XHWMHUYECKOTO H3KCIEPUMEHTa, B OCHOBHOM,
3aKIII0YaeTCsl B MOACPHHU3AIMK NMPHOOPOB, ammaparoB, CO3MaHHUS OOOPYHOBaHUS it pabOTHI ¢
MajbIMU KOJIMYECTBAMU M, K COXAJIEHWIO, B MEHBIIECH CTENEeHH OHO HAIEJIEHO Ha pa3paboTKy
MPUHIUIHAIBPHO HOBBIX XHMHUYECKUX ONBITOB, KOTOPHIE JajdM Obl BO3MOXHOCTH NPUMEHSTH Ha
ypoKax MpoOJieMHbIE W HCcenoBaTeNbckiue (OpMbl OpraHu3alnuu y4eOHOUl nesTenbHOCTH. B
IpoLecce MPOBEACHUS ONBITOB CTYACHTHI PACLIMPSIOT CBOU IPEJCTaBICHUS O BEIIECTBAX, HMX
CBOMCTBAX, COBEPIICHCTBYIOT MPAKTUYECKHUE YMEHHUS.

3anamus 6 AKMUGHBLIX U UHMEPAKMUBHBLIX (Popmax PEKOMEHAYETCsl IMPOBOJUTH C
UCIOJIb30BAHUEM KOMIBIOTEPHBIX CHUMYJISLUH, MOCTAaHOBKM NPOOJIEMHBIX M CHTYallMOHHBIX
3aganuid. [IpoBeneHne 3aHsTHI B aKTUBHBIX M HHTEPAKTUBHBIX (hOpMax JOJDKHO OBITH HAIPABICHO
Ha MHTEHCU(HKAIMIO y4eOHOro mpoliecca, yBelIMYeHHe JOCTYTHOCTH 3HaHUM, HaBBIKOB U YMEHU,
aHayn3 ydyeOHOW MH(pOpMaluu, TBOPUECKUN MOJIXOJ K YCBOGHHMIO ydueOHOro marepuana. B xone
NIPOBECHUST 3aHATHH CTYAEHTHl JOJDKHBI YYUThCS (DOpMyaupoBaTh COOCTBEHHOE MHEHHE,
MIPaBWJIbHO BbIPaXKaTh MBICIH, CTPOUTH JI0KA3aTEIbCTBA CBOCH TOUKHM 3pEHUS, BECTH AMCKYCCHUIO,
CIIyLIATh APYTOro 4eJoBeKa, yBaXKaTh albTEPHATUBHOE MHEHHE, YTO JJOJDKHO (POPMUPOBATH HABBIKH,
HeoOXoIuMBble OyAylleMy CIEeUUalucTy B NpodecCHOHAIbHOM aAestenbHOCcTU. Peammzanus
aKTUBHBIX U MHTEPAKTUBHBIX METOJIOB MPHU U3YUEHUU Kypca
«XUMHS» BO3MOKHA Ha JICKITMOHHBIX U JIA0OPATOPHBIX 3aHATHAX TyTEM MIPOBEACHUS
JMCKYCCHM, HCIIOJIB30BAHNS KOMIIBIOTEPHBIX CUMYJISLIUHI, TOATOTOBKE U 3alIUTe peepaTUBHbIX U
UCCIIeI0BaTEIbCKUX PabOT.

Camocmoamenvnaa paboma - 5170 HanboJee BaXKHBIH MyTh OCBOEHUS CTYJEHTAMU HOBBIX
3HAHWUW, YMEHUN U HAaBBIKOB B OCBOCHUHU JUCUUIUIMHBL. OOpa3oBarenabHas 1eJb CaMOCTOATEIbHON
palboThI - OCBOEHHE METOJOB XMMHUYECKOW HAayKH, SKCIEPUMEHTAJIbHBIMU YMEHUSIMH; YMEHUSIMHU
paboTaTh ¢ yueOHON U Hay4YHOH JIUTEpaTypOil; IPOU3BOAUTH PACUETHI; MMOJIb30BATHCS XUMUYECKUM
a3bIkOM. BocnurarenbHas 1ens - (QOpMHpPOBAHUME YEPT JIMYHOCTH CTYAEHTa, TPYAOIo0us,
HACTOMYMBOCTH,  TOBApPHUINECKON  B3auMomnoMomu. Pa3BuBaromias  1elib - pa3BUTHE
CaMOCTOSITENTbHOCTH, WHTEJUIEKTyaJlbHBIX YMEHHH, YMEHHME aHaJIM3UpOBaTh SBJICHUS M JAeJaTb
BbIBOJIbI. CaMocTosATenbHas paboTa MOXKET ObITh MCTOYHMKOM 3HAHMM, CIIOCOOOM MX MPOBEPKH,
COBEPILLICHCTBOBAHMS M 3aKpEIUICHUs] 3HAHWN, YMEHMH U HaBBIKOB. DTOT BHJ JAEATEIbHOCTH
CTYIEHTOB (OpMHUpYETCS MOJ KOHTpojeM mpenoaasarens. [Ipu opranuszanum BHEayAUTOPHOM
CaMOCTOSITENIbHOW pabOThl 1O JUCHUILIMHE IMPEroJaBaTeNlio PEKOMEHAYETCS HCIOJIb30BaTh
cnenyronue GOpMbI:
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. BBINOJIHEHHUE JOMAIIHUX 33/1aHuil pa3HOOOpa3HOro XapakTepa. JTo - pelleHue 3ajady;
noa00p M M3y4YeHHE JUTEPATYPHBIX MCTOYHHUKOB; MOAOOP WILIIOCTPATHMBHOTO U OMHCATEIBHOTO
MaTepuaa 1o OTAeIbHBIM pa3zenaMm Kypca B cetu MHTepHer;

. BBINOJIHEHUE WHAMBHYaTbHBIX 33aJJaHUN, HAIIPABJICHHBIX HA PAa3BUTHE Y CTYACHTOB
CaMOCTOSITEJIbHOCTY M MHHULMATHBBL. MHAMBUAYyanbHOE 3aJaHUE MOXKET IOJIydaTh KaK KayKIbld
CTY/ICHT, TaK ¥ YaCTb CTYJICHTOB TPYTIIIHI.

B axtuBHO# (hopme BhImoHsIeTCS 00Ccy)aeHue JadopaTopHbIX (JIP) 1 KOHTPOIBHBIX paboT
(KP).

OO1KM BEKTOPOM M3MEHEHHUS! TEXHOJIOTMH OOYy4eHHUs JOJDKHBl CTaTh aKTUBU3aLUs
CTYy/ICHTa, TIOBBIIICHHE YPOBHS €ro MOTHBAIlMM M OTBETCTBEHHOCTH 32 KayeCTBO OCBOCHHSA
00pa3oBaTeNbHON IPOTrPAMMBI

B mponecce mpoBeneHHs JEKIHMOHHBIX 3aHATHH M J1a0OpPaTOPHBIX pabOT MPAKTHKYETCS
LIMPOKOE HCIOJIb30BaHUE COBPEMEHHBIX TEXHMYECKHX CPEICTB (IIPOCKTOPBI, MHTEPAKTHBHBIC
nocku, Uutepuer). C ucnonb3oBanneM MHTepHETa OCYHIECTBISETCS OCTYN K 0a3aM JaHHBIX,
MH(POPMAaLMOHHO-CITPABOYHBIM U TTOMCKOBBIM CUCTEMaM

Jlist U1, ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI IPEIYCMOTPEHA OpraHU3allHs
KOHCYJIbTALIMH C UCII0JIb30BAaHUEM 3JIEKTPOHHOMN MOYTHI.

AnantuBHble 00pa30BaTeNIbHBIE TEXHOJIIOTUH, IPUMEHAEMBbIE ITPU U3YYEHUN TUCLUILUIMHBI —
TUTSL JIAIL C OTPAaHUYSHHBIMH BO3MOKHOCTSIMU 3/I0OPOBbS IIPEyCMOTPEHA OpTraHU3aIHsl KOHCYIIbTAIUi
C UCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OueHOYHBbIE CPEACTBA /IJIsl TEKYIIEr0 KOHTPOJIsSl yCIIeBaeMOCTH U IPOMEKYTOYHOM
aTTeCcTALNH

OneHoUHBIE CpeACTBAa NPEAHA3HAYCHBI JUISI KOHTPOJS M OLEHKH 00pa30BaTEIIbHBIX
JOCTHKEHUHM 00yUaroIuXxcsi, OCBOMBIINX ITPOrpaMMy Y4eOHON AUCHUIUTUHBI «XUMUS.

OneHouHble CpeACTBa BKJIIOYAET KOHTPOJIBHBIE MaTepUalbl JUIsl MPOBEICHUS TEKYUIero
KOHTPOJIA B GOopMe TECTOBBIX 3aJJaHUil, 1Ta00PATOPHBIX pabOT, KOHTPOJIBHBIX Pa0dOT, KOHTPOJIbHBIX
BOIPOCOB U MPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB K IK3aMEHY.

CprKTypa OLHCHOYHBIX CPEACTB NJH TeKyHIeﬁ u ﬂpOMe)KyTO‘IHOﬁ aTTreCcTalnum

Ko n HammenoBanue HaumeHoBaHMe OIIEHOUHOTO CpeCcTBa
Ne PesynbraTel 00y4eHus >
i HHIUKaTOpa (B cooTBeTCTBIH ¢ 11, 1.4) Texymmii [IpomexyTodnas
(B cootBercTBUH C 11. 1.4) KOHTPOJIb aTTecTalus
HOIIK-3.1. Braneer | 3HaeT  OCHOBHBIE  3aKOHBI  XHUMUH, | Bonpocwi 0ns Bonpocwi k
OCHOBHBIMH TIOJIOKCHUSIMH 3aKOHOMEPHOCTH MPOTEKaHUs | YCMHO20 Onpoca 9K3AMEHY
(yHIaMEHTAITBHBIX XUMHYECKUX TPOIIECCOB, MeTonasl | no meme, JIP
€CTECTBEHHBIX HayK U | aHaiM3a  XUMHUYECKHX BEILIECTB,
HaYUHBIX TEOPHl. XUMHYECKUX vnpoueccos 1 HAY4YHBIX
HCCIIEOBAHUI
‘YMeeT NpoBOIUTh PacueThl IO OCHOBHBIM | Bonpocul 015 Bonpocul k
3aKOHAM XHMUH, MOJIL30BATLCS | YCIMHO20 ONpoca 9K3aAMEHY
XAMHYECKOM CHMBOJIMKOH; | no meme,
KOJINYECTBEHHO  OMHCaTh  MpoOUecchl, | JIP,
COIIPOBOKIAFOIINECS n3meHenneM | KP,
(hM3HUYECKOTO COCTOSTHUS U XUMHUYECKOTO | T
cocTaBa B CHCTEMax  pas3jIMYHOMN
CJIOHOCTH; IPUMEHSATH
COBpPEMEHHBIE Hay4HbIe METO/IbI
MO3HAHUS MIPUPOJBI U BJIaJIeHUE UMU Ha
YpOBHE, HEOOXOTUMOM JJIsl PEIICHUS
npo¢eCCHOHAIBHBIX 33134
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Braneer cnocoOHOCTBIO BHEIPSTH Bonpocul 0na
JOCTIIKEHUSI XUMUH [IPH PEICHUH YCmHO20 onpoca
npo¢ecCHOHANBHBIX 33/1a4; no meme
CIIOCOOHOCTBIO NIPUHUMATH TPAMOTHBIE,
HayYHO 0OOCHOBaHHEIE
podecCHoHaNTbHBIC PEIICHHS

HOIIK-3.2. IIpumensier | 3HaeT HOPMBI TEXHUKH OE€30MACHOCTH, JIP Bonpocwi k
OCHOBHBIE TIOJIOKECHHUS | METONOJIOTHIO  XUMHH, (U3UIECKUE U T IK3AMEHY
(byHIaMeHTaIbHBIX XUMHUYECKHe CBOICTBa BEILIECTB,
€CTECTBEHHBIX ~ HAayK U | BO3MOXHBIE pHCKH, OCHOBBI
HayYHbIX  TEOPHH  TIPU | XUMHYECKOTO 9KCIICPHIMEHTA,
NPOBEJCHUH  paboT MO | CTaHAApTHBIE METOJUKM XHUMUYECKHX
U3yUYCHHUIO U | UcclenoBaHUI
BOCIPOU3BOJCTBY YMeeT NpUMEHATh 3HaHUS Bonpocwi ona Bonpocwi k
MHHEPaJIBLHO-CHIPBEBOM 0a3bl | (hyHIaMEHTaJbHBIX PA3ZEIOB XUMHUH UL | YCHHO20 ONpocd IK3AMEHY
ONKCaHMS MPOLIECCOB U SBJICHUH, no meme
MPOUCXO/ISIINXB MIPUPOE; Oe30MacHO JIP,

I10JIb30BAaThCsI XUMHWYCCKUMU
pCakTuBaM U XUMHUYCCKUM
06opynoBaHUeM; TPOBOAUTD
OKCIIEPUMCHTAJILHBIC UCCIICJOBAHUA U
aHAJIM3UPOBATEL PE3YNIbTATHI; MPUMEHSITE
TMOJYYCHHBIC 3HAHUA 110 XUMUU I
petieHus npodeCCHOHANBHBIX 3a/1a4

BrnaneeT HaBbIKaMu paOOTHI B JIP
XUMHYECKON JTabopaTopuu 1
TEXHOJIOT'MYCCKUX yCJ'IOBI/ISIX, C
XUMHYECKUMU pEaKTUBAMHU U
XUMHYECKIM 000pYIOBaHIEM;
METOAAaMU XUMHUUYCCKOI'0O aHaJInu3a

OKpY Karolel cpepbl Jis BBISBICHUS €€
BO3MO>KHOCTEN U pECYPCOB C LIETBIO UX
HCIOJIb30BaHUS B paMKax
podecCHOHANEHON A TeTbHOCTH

TunoBbie KOHTPOJILHBIEC 32JAHUS WJIM HHbIE MAaTEPHAJIbI, HCOOXOAUMBIE JIsl OLCHKH
3HAHM, YMEHH, HABBIKOB H (MJIM) ONBITA AeATEIbHOCTH, XapaKTePU3YyIOLIMX 3TANbI
(opMHupoOBaHUSS KOMIIETEHIIHIT B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrPaMMbl

Texymuii KOHTPOJIb OCYIIECTBIISIETCS B YCTHOM U MUCBbMEHHOMN (hopMe B mporecce
MIPOBEICHUS JIEKIIMOHHBIX 3aHATUHN U JIa0OPATOPHBIX pabOT, MPH BHIIOJIHEHUH KOHTPOJIBHBIX paboT

IIpumepHBIii NepeYeHb KOHTPOJIbHBIX BOIIPOCOB MO OTAEIbHBIM TEMaM JMCHUTIMHBI
Tema 1: Bseoenue. Ocnog Hble 3akonbl xumuu. Kiaccer neopeanuueckux coeourenull

. IIpenmeT u 0OBEKT U3yUEHUST XUMHH.

Hepqu/IanTe OCHOBHBIC 3aKOHBbI XUMHWH

3. HazoBute Kiacchl HCOPTraHNYCCKUX COCIUHEHHH .

=

ok wn

Tema 2: CmpoeHue amoma u XumuyecKkdas ceés3v.
KBanToBO-Mexannueckas MoJienb CTpOoeHUsI atoMa.6.KBaHTOBBIE urciia UX GU3NIECKU
CMBICII.
Atomusle S, p, d, f-opOuranm.
[TpuHIUIIBI 3aMO0THEHNE DJIEKTPOHAMU aTOMHBIX OpOUTaIe
.ChopMmynupyiite mepuogUIecKuii 3aKOH.
Crpoenue nepuoanueckas cucrema snemeHToB [[.M. Menneneesa.
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[Tepeuncnute TUIIBI XUMUYECKOW CBS3H.
TToustue o meTone BC u MO.

Tema 3 : Duepeemura Xumu4eckux npoyeccos. Xumuieckas mepmMoOUHaMuKa U XuMu4eckoe
pasHosecue

Yro Takoe TepMOJAMHAMHUYECKAs] cucTeMa?

HazoBure TMIIBI TEPMOAMHAMUYECKUX CUCTEM.

[epeuncnure QyHKIIMH COCTOSHHA.

Yro Takoe cTaHAAPTHHIE TEPMOJAMHAMHUYECKUE MapaMeTpbl 00pa3oBaHUs BEIIECTB?
OOBsCHUTH BO3MOYKEH JIM BEUHBIA JBUTATEIb.

Kakue peakuuu Ha3bIBarOTCS 3K30TEPMUYECKUE U DHIOTEPMUUYECKHE?

Kak onpegenuts BO3MOKHOCTD IPOTEKAHUS XMMUYECKON peakiuu?

Tema 4. Xumuueckas kunemuxa. Kamanus.

Kakue gakTopsl BIUSIOT HA CKOPOCTh XUMHUYECKON peakiuu?

[Touemy oporocTosiiue KaTaau3aTopbl HCIIONb3YIOT B TEXHOJIOTUYECKUX MPOIIECCaXu
SKOHOMUKH MPEITPUATHI

Kak ucnionbsyto [punnun Jle-1llatense qy1st cMelieHNs: paBHOBECHBIX MPOILIECCOB BCTOPOHY
BBIXOJa MPOJIyKTa?

Tema 5: Pacmeopwi. Peakyuu 6 600HbIX pacmeopax 371eKmpoaumos.
[TpuBenuTe MPUMEPH AUCTEPCHBIX CHUCTEM.

Onuiure CBONMCTBA PACTBOPOB.

N3 xakux cTaauil COCTOUT MPOLECC PACTBOPEHHUS.

Kaxkwne ¢akTopbl BIUSIOT Ha MPOIIECC PACTBOPEHUS?

. UeM oTiM4aroTCs UeallbHbIE pACTBOPHI OT peabHbIX?

10 Kaxkue BemiecTBa OTHOCATCS K DJICKTPOIUTAM?
11. TTouemy 37€KTPOIUTHI TPOBOJSIT TOK?

9. YUem CUIIBHBIE AIEKTPOIUTHI OTINYAIOTCS OT CIa0bIX?

10. ITouemMy KOHCTaHTa IUCCOLMAIMHA HE MPUMEHUMA K CHIIBHBIM DIIEKTPOJIHTAM?
11. ITouemy ¢pu3. pacTBOpsl  3aMep3aroT MpU Oosee HU3KOM Temmeparype?

o e

Tema 6 : Xumus komniekcuvix coeounenuti. Komniexcoobpasoeanue 6 pacmeopax.
1. CtpoeHre 1 HOMEHKIIATypa KOMIUIEKCHBIX COSTMHEHHI d-3JIEMEHTOB. .

2. XuMHuecKas CBS3b B KOMIUIEKCHBIX COETUHEHHI.

3. Meton BC o reomMeTpu ¥ MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COSTMHEHUIA.
4. OO0m1ast XapaKTepUCTUKA KOOPAMHALIMOHHBIX COETUHEHH.

5. Paccmotpets cTpoeHue reMoriioonHa KpoBu

6. Kak ompenenuTh MarHUTHBIE CBOMCTBA KOMILIEKCOB?

Tema 1: OxucrumenbHO-60CCMAHOGUMENbHBLE PEAKYUU, UX POTb 8 NPUPOOE.
Dnexmpoxumuueckue npoyecchwl.
Kak paccunrtars BO3MOXHOCTH TpoTekanust OBP?

Kaxk co3nath raibBaHW4YeCKUH AJIEMEHT, UMest OJIUH BHI MeTasuia?
[Touem Henb3s MONYYNTH AKTUBHBIE METAJUTBI U3 BOJHBIX PACTBOPOB AIEKTPOIHUTUICCKIM
nmyrem?

Tema 8: O630p ceoticms 31eMeHMO8 U UX BANCHEUUUUX COCOUHEHU.
1.ITouemy meTtasmibl OecTsT?
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[Touemy mMeTasnabl TPOBOAAT TOK, a HEMETAJUIBI - HET?
I'ne B nepuoanueckoit cucreme anementoB .M. MenneneeBa HaXoaATCS METAJLIIbl UHEMETAILIIbI?
Kakue BemecTBa OTHOCATCS K MakpO- U MUKpPO3JIEMEHTam?
Kakue Meramibl Ha3bIBalOT METaUIAMH KU3HU?
[Toyemy KOMIIJIEKCHBIE COJM J 3JIEMEHTOB SPKOOKpALICHHbIE?

Tema 9. Memooul ananusza eewecmas
YeM XUMUYECKHE METO/IbI aHAJIM3a OTJIMYAOTCS OT (PU3HUYCCKUX U PUIUKO-XUMHUECKUX ?

IIpumepHbie OmyIeTbI K KOHTPOJBHBIM padoTram
Teml: OcHosHble noHamus u 3axKoHvl xumuu. Kiaccel neopeanuueckux coeounenutl
1. Bprauciaute MOISPHYIO Maccy ras3a, eciim Macca 280 mit ero npu Temneparype 21 °C u
nasiennu 2.026-10° 11a paBHa 0,65 1.
2. Bpruucnure MOISpHYIO MacCy SKBUBaJIeHTa MeTasuia, eciiu 0,2 T ero BHITECHUIIN U3
KUCJIO0THI 78 M1 Bogopoaa, uamepeHHoro npu 17 °C u gaBnenun 98642 Ila.
3. T'ne comepxutcs 6ombiie monekyn: B 1 11 xmopa npu 23 °C u napnenuu 98 500 [1a unu B 1
1 okcupa yriepoaa npu 55 °C u naBnenuu 10 600 I1a?

Tema 4 : Pacmeopwi. Peakyuu 6 600HbIX pacmeopax
1. B Bogxe maccoii 200 r pactBopuin cosib Maccoi 20 r. OnpeennTs MacCOBYIO JIOJIO
BEIIECTBA COJIA B PaCTBOPE, MPUHSB IUIOTHOCTH BOJIBI PaBHOM 11/Mi1.
2. OrmpenenuTs Maccy BOBI, KOTOPYIO HE00X0auMo mpubaBuTh K 220 T. pacTBOpa KHCIOTHI €
MaccoBoi goseit 80%, aToOsI mosryanuts 60% pacTBop.

3. Haiitu maccy meanoro kynopoca CuSOs*5H2 O HeoO6xoaumyto At pUroTOBIEHUS 1 11
pactBopa , conepxkamiero 10% 6e3Bonnoit comu. [TnotHocTh 10% pactBopa 1,084 v/mut.

4. Jns veirpanuzanuu 60 mi HoSO4 motpe6oBanock nodasuts 20 vt 0,3 H menoun KOH.
Onpenenutb MOJIIpHOCTH pacTBopa H2SO4,

IIpumepHbIii MepeyeHb Ja00PATOPHBLIX PadOT MO OTAEIbHBIM TeMaM JHCHUILIHHBI
Jlabopamopnaa paboma— >TO BaXXHBIA dJIEeMEHT y4deOHoro mporecca. iMeHHo Ha
TaKUX 3aHATHSAX CTYJICHTHI OIYUYarOT MPAKTUUYECKUE YMEHUS U HAaBBIKU pabOTHI ¢ mpubopamu,
ydqaTrCda CaMOCTOATCIBHO IPOBOJUTH OIIBITBI U ACJIATh COOTBCTCTBYIOIIHME BBIBOJBI IIO HX
pe3ylbTaTaM, 4To, HECOMHEHHO, Oy/IeT CTOCOOCTBOBATH JIYUIIIEMY YCBOCHHUIO U 3aKPETJICHHIO.

Pesynprarel 51abopaTopHBIX paboT OGOPMIISAIOTCS B OTYETHl IO J1IA0OPaTOPHBIM
npaktukymam. Otdyer 10 Ja0opaTopHOil  paboTe€  CONEPKUT  TEOPETUUYECKYI0 |
SKCIEPUMEHTAJIbHYIO 4acTb. B TeopeTHdyeckol 4acTH HM3Jaralorcsi TEOPETUYECKHE OCHOBBI
M3y4aeMbIX XHMHUYECKHX IIPOIECCOB. B AKCIEepUMEHTaNbHOW 4YacTH TPHUBOIAUTCS IIEIIb,
Ha3BaHME M METOJMKAa BBINOJHEHUS XUMHMUYECKOTO onbITa. [Ipn HEOOX0IMMOCTH MPUBOASTCS
pacuéTbl ¥ COCTAaBIISIOTCS YpPaBHEHHMS XUMHUUYECKHX peakuuil. B KoHIle KaXIoro orbiTa
bopmynupyeTcs BEIBOI.

Kpumepuu oyenusanus omuemosg no nabopamopusvim pabomam:

— OLIEHKA ‘3a4TE€HO” BBICTABJISIETCS CTYAEHTY, €CIIM OH MPAaBUJIbH O MPUMEHSET
TEOPETHUYECKHE ITOJIOKEHUS Kypca IPH PEIICHUH MTPAKTUYECKUX BOTIPOCOB, BIIaZCeT HEOOXOAUMBIMU
HaBBIKAMHU ¥ IPHEMaMH MX BBITIOJHEHUS;

— OIIEHKa ‘‘HE€ 3auyTeHO’ BBICTABISETCS CTYJIEHTY, €CJIM OH HE€ 3HaeT
3HAYMTEJIbHOI YacTH MPOrpaMMHOT0 MaTepuaja, B Ja0opaTOPHOM IPAKTHKyMe JTOIyCKaeT

CYIIECTBCHHBIC OIHI/I6KI/I, 3aTpyAHSACTCA O0BSICHUTH pacd€THYIO 4YacCThb, 000CHOBaTh BO3MOIKHOCTD
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ee peaju3ally, a TaKKe HEyBEpEHHO, C OOJIBIIUMHU 3aTPyAHEHUSIMU BBIMOJIHIET 3aJaHUS UITU
HE CIIPABJISETCS C HUMH CaMOCTOSATEIbHO.

Jlabopamopnas paboma Ne. 1. Ocnognble Knaccol HeOpeaHu4yeckux coeoOuHeHutl

3HAaKOMCTBO C TEXHHMKOW O€30MacHOCTH Npu paboTe B XUMHUYECKOW J1abopaTopuu.
Jmarnoctuueckoe tectupoBanue. [Ipu BeIMOTHEHHH T1a00paTOPHON pabOThI M3YYAIOTCSI CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTraHMYECKUX COCAUHEHUHN U CIIOCOOBI UX MOTYy4YeHHs. Y MEHHE OCYILIECTBUTh
LIETIOYKHU ITPEBPALLCHUM.

KontponbHoii pabote Nel o reme: «OCHOBHBIC OHITHS U 3aKOHBI XHUMHUI

Jlabopamopnasa padoma No2:. Ckopocmb XUMUYECKUX PEAKYUll U XUMUYECKOe PABHO8ecue

[Ipu BeIMOTHEHNH TA00PATOPHOM PabOTHI N3yYaeTCs 3aBUCUMOCTD BIMSIHUSI KOHIIEHTPALIUU
pearupymouux BellecTB, TEMIEPaTyphl, KaTallu3aTopa Ha CKOPOCTh XMMHUECKOM peaKIiy, a TAKkKe
BIIMSIHME KOHIIEHTpAIIMU Ha XUMHUYECKoe paBHOBecue. Pemenue 3a1a4u. TectupoBanue TemMe 3aHATUS.

Jlabopamopnaa padoma Ne3. [Ipucomoenenue pacmeopos 3a0AHHOU KOHYESHMPAYUU.
Tumposanue. 1lpnoOpeTaroTCsl YMEHUSI MPUTOTOBJIEHUS PAacTBOPOB 33JaHHOW KOHLEHTPALUU II0
pacueTy Macchl BeIECTBa, HEOOXOAMMOM [JIsi MPUTOTOBJICHUS pacTBOpa (MOJSpHAs, MaccoBas
noJis1). TOYHOCTh MPUTOTOBJICHUS PACTBOPOB OMPEAETSAETCS 10 U3MEPEHUIO TNIOTHOCTH KHIKOCTEH
C TOMOIIbIO apeomerpa. TUTpOBaHHME MOJYYEHHOTO pacTBopa. O3HAKOMJICHHE C TEXHHMKOU
KHCJIOTHO- OCHOBHOT'O THUTPOBAHUSI PAaCTBOPOB C HEM3BECTHOW KOHIIEHTpAIlMEW PACTBOPEHHOTO
BemlectBa.Pemenue 3agau. Kontponsnas padota Ne2 mo teme: «PacTBOpbI».

Jlabopamopuas paboma Ne 4 Dnexmporumuueckas ouccoyuayusi u 2UOPoIU3 coell.
DopMUPYIOTCS yMEHUs PabOTHI C paCTBOPaMH 3JIEKTPOIUTOB. M3yuaeTcs BIUsSHUE KOHIICHTPAIIUU
Ha CMeEIIeHUE paBHOBECHUS ciaboro anekrpoinuta. [Ipuobdperaercs HaBbIk onpenenenus pH
PacTBOPOB COJICH, CMEIIEHHE PAaBHOBECHS THIPOIN3a coJicii. 3HAKOMCTBO CO CBOHCTBAMU
Oy(epHBIX pacTBOPOB.

Jlabopamopnasa paboma Ne 5. OxucnumenbHo-60CCMAHOBUMENbHBIE PEAKYUU.
I'anveanuyeckul s1emeHmy.

O3HaKOMIJIEHHE C pacTBOpAMU TUIINUIHBIX OKHCIUTENEH M BOCCTAHOBHUTEIICH. I/I3yquI/Ie yCHOBHf/’I
MMPOTCKAaHWA U CPEAbI HA IPOTECKAHUC OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ. O3HaKoMIJIEHHEC THITAMH
OBP. Cocrasnenue ypaBuenuit OBP: a) Mmeton snekrpoHHOTO OanaHca; 6) METOJ 3JI€KTPOHHO-HOHHOT'O
6ananca. [ anveanuveckuli snemenmy. TecTUpOBaHUE TI0 TEME.

Jlabopamopnasa pavoma Neb6. Oowue ceoticmea Memanios, HEMemailos U Ux COeOUHeHULL.
dopmupoBaHue yMEHHI pabOThl HEMETalIaMUd M UX COeTUHEHUSMH. V3yueHrne OKHCIUTENbHO-
BOCCTAHOBUTEJIBHBIX CBOWCTB HEMETAJJIOB U UX COCAMHEHUH.

dopMupoBaHrUe yMEHUW pabOTHI C METAJUIaMU TPU WX PACTBOPEHUM B BOJIE, PACTBOpPAX
KHUCJIOT, IIeJIouei, Mpu ChjaaBieHUU. M3yuyuTh KHCIOTHO-OCHOBHOM W  OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIN XapaKTep BaKHEUIINX COCIMHEHNN METaJUIOB.

Jlabopamopnaa paboma Ne.7 Xumuueckue memoovl ananiuza eewecms. Kauecmeennvle
peaxkyuu HaKkamuoHbwl.

O3HakoMJICHHE C XMMHUYECKUMH METOJaMH aHajdn3a BemecTB. KauyecTBEHHbIE peakiuu Ha
KaTHOHBIL. M3yueHune npo yKTOB B3aUMOACICTBUSA UX C KAUECTBEHHBIMU aHMOHAMH. POpMUpOBaHUE
YMEHUS MMPOBOJIUTH KAYECTBEHHBIN aHAJIN3 BEIIECTB.

Jlabopamopnas padoma Ne8 Xumuueckue memoowl ananuza eewjecms . « Kauvecmeennule
peaxkyuu Ha AHUOHbL »

O3HakoOMIJICHHE C KAYECTBEHHBIMH PEAKIUSIMHA Ha aHUOHBI. V3yueHne nmpoayKToB
B3aMMO/JICHCTBUSUX C KAUECTBEHHBIMU HOHaMU. DOPMUPOBAHNE YMEHHUS TPOBOAUTH Kau€CTBEHHBIM
aHaJIu3 BEIIECTB.

Jlabopamopnas paboma Ne9.Onpeodenenue scecmkocmu 600bi.

dopmMupoBaHUE YMEHUS ITPOBOIUTH HAYYHO-HCCIIEI0BATEIHCKYIO PadOTy IO
U3YYCHUIO O0IIEeH U BpEMEHHOMXECTKOCTH BOJIBI.
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TecrupoBaHus o reMaM
Tema 1 u 2: Beeoenue. Cmpoenue amoma u xumuueckas céazo. Knaccel neopeanuueckux

coeouHenutl
1. VYcraHOBHTE COOTBETCTBHE MEKTY (POPMYJIOH YaCTHIIBI U €€ IIEKTPOHHON KOH(HUTyparrei.
OGOPMVYJTAYACTULIBI SJIEKTPOHHA A
KOHOUT'YPALIA
A) P 3 1) 1s22522p63523p3
p) PO 2) 1522522p03523pP
B) P 3) 1522522p0352
r) p*3 4) 15%25%2p0
2. VloHHast CBSI3b OCYIIECTBIISIETCS B BEIIECTBE, (POPMYiIa KOTOPOTO

1) H2

2) NaCl

3 Li

4 He
3. YcraHoBHTE COOTBETCTBHE MEXK/y HA3BAHMEM COETMHEHUS U BUIOM X UMHUYECKOM
CBAI3H
HA3BAHUWE COEJMHEHUA B CBA3U
A) amroMHHUI 1) nonnas
b) xnopun kanpus 2) KOBQJICHTHAs HETIOJIIPHAsI
B) xnop 3) KOBaJIeHTHAs MOJISIPHAS
I') ammuax 4) Metayyeckas

4. Ykaxure CANHUIY USMEPCHU KOJINYCCTBA BCIICCTBA:

) r
)  Mmoib
3 kr
4  aewm.
5. U3 npuBeneHHBIX HUXE (HOPMYII COJIel BHIOEPUTE KUCIIYIO COJIb:
) K2S04
2 NaH2PO4

3 (NH4)2[Fe(S04)2]
4) [(Cu(OH)]2C0O3

6 .YcraHoBUTE COOTBETCTBUE MCKAY Ha3BAaHUCM BEIICCTBA U KJIAaCCOM (prHHOﬁ) BC€IICCTB, K
KOTOPOMY OHO ITPUHAIJICIKHUT.

KIIACC(T'PYIIIA) EHIECTB
A) TUAPOKCHU]T ATTFOMUHHUS 1) kucnas conb
b) runpokapOoHat Kanbuus 2) KUCIIoTa
B) cepoBogopo ( pactBop) 3) ocHOBaHHE
I') ruapoxcun HaTpust 4) am(poTepHBIN THAPOKCH]

5 cpenHsist conb
7. Tlpu HOpMaTBHBIX YCIOBHUAX 2 MOJIb KUCIOPO/1a 3aHUMAET 00beM (B JIUTPAXx ), paBHBII
1) 11,2 2) 44,8 3) 112
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4) 22,4

8. B peakuurio ¢ cepHoit kucnotoit Berynwiio 20 T ruapokcuia Hatpus. Paccunraiite maccy
obpazosasiieiics comu. (2NaOH + H2S504 = Na2S0O4 +2H20)

1) 38

2) 355

3) 42

4) 46,3

9. HamummTe ypaBHEHHS PEAKIHiA, CIIOMOIIBIO KOTOPBIX MOXKHO OCYIIIECTBHUTH CIICAYIOIINE
TIPEBPAIICHHSL:
Fe — cynwdar xenesa (II1)— rugpockuy xenesa (III)— Fe 2 0 3

10. 3anmana cienyromas cxema mpeBpalieHuid BeIeCTB:
+X +Y
CO2—->K2CO3—-KHCO3
Omnpenenure, Kakue U3 yKa3aHHBIX BEIECTB SBJISIOTCS BemecTBaMu X u Y.

KCl(p-p)
K 20

4 HCI(I/I36BITOK)

5 CO2 (p-p)
3anummuTe B TaOIUILy HOMEpa BHIOPAHHBIX BEIIECTB MO COOTBETCTBYIOIIMMHU OyKBaMHU.

X Y

1)
2)
3 H
)
)

Kpumepuu oyenxu mecma: npaBmiibHbIX 0TBETOB 90-100% - «oTamunrOY, OT 75 % 1o 90%-—
«xopotio», ot 95 % 10 75%— «ymoBIETBOPUTEIBHOY, MeHbIIE 55 % - «HEeYI0BIETBOPUTETHHO.

TectupoBanus no reme 4: Ckopocmo Xumuueckux peakyutl U XumMuieckoe pagHosecue
1 VkazaTh MaTeMaTH4eCKOE BhIpaK€HHE CKOPOCTH MPSIMOI peakuuu:
3Fe + 4H20 (1) «»Fe304 + 4H2
1) v =k[Fe]® [H20]* 2) v =k[Fe] [H20]; 3) v=k[H20]*
4) v = [Fe]*[H201% 5) ¥ = k[Fe] [H20]°
2. Kak n3meHurcs KoHIEHTpaus Kaxaoro koMrnoHenra B cucteme N2 + 3H2«+-2NH3 npu
YBEJIMUEHUH KOHILIEHTPALUK a30Ta.

1) yBenuuurcs, [NH3] yBemuuurcs;2)ymenbmures, [NH3] ymenbmmrcs;
3)yMeHBIIHTCH, [NH3] yBenuunrcs;4)yBennanTcs, [NH3] ymenbimTes;
5)yMeHbIIUTCS [NH3] He uzmenwurcsi.

3 Kak moBnusieT OBbINIEHHE TaBJICHUS HA COCTOSTHUE XUMHUYECKOTO PABHOBECHSI B

cucteme: C + H20(map) <» CO +H?2
1) paBHOBecHEe CMECTHUTCS BIIPABO; 2) PABHOBECHE CMECTHUTCS BJICBO;
3) paBHOBeCHE HE HAPYIIUTCS.

4. Kax TmoBITHsIET TIOHWKEHHUE TEMITEPATYPBI Ha COCTOSTHAE XUMHYECKOTO paBHOBecHs B cucTeMe:2NO

+ 02— 2NO2; AH<0
1) paBHOBecHe HEe HAPYIIUTCS;2) PABHOBECHE CMECTHUTCS BJIEBO;
2) paBHOBECHE CMECTHUTCS BIIPABO.

Kpumepuu ouenxku mecma: npaBmiibHbIX 0TBeTOB 90-100% - «otimuanO», 0T 75 % 1m0 90%—
«xopoIIo», ot 55 % 10 75%— «ymOBIETBOPUTENHHOY, MEHBIIE 55 % - «HEYIOBIECTBOPUTEIHHO
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N2

TecTupoBanus no reme /. OkuciumenbHo-60CCMaHO8UMENbHbLE PEaKyUU
K kaxomy Tuny peakiuii OTHOCUTCS JaHHAsl peakuus’?
KOH+C12 —KCIO3 + KC1 + H20

peaKust MEKMOJIEKYIIIPHOTO OKHMCIIEHHUS — BOCCTAHOBIIEHUS,
peaKkuursi BHyTPUMOJIEKYJISPHOTO OKUCIEHUSI — BOCCTAHOBJICHUS;
peakius AUCIIPOIIOPIIHOHUPOBAHMSL.
ATOMBI Kakoro 9JICMCHTA, UBMCHAA CTCIICHb OKHUCJICHUA, OKUCIISAJIUCh B pCaKIIUU:
Pb(NO3)2 — PbO + NO2 + 02

CBUHIIA; 2) a30Ta; 3) KUCIopoaa; 4) CBUHIIA M a30Ta; 5) a30Ta U KUCIOPOIa.
CKOJIBKO DJIEKTPOHOB OTAAET HOH Cr3ts PEaKIHH:

Cr** + Br2 + OH — CrOf~ + Br+ H20 1) 1;2) 2; 3) 3; 4) 4; 5) 5.
CKOJIBKO MOJIEKYJT @30THOM KHCIIOTHI YYACTBYET B KAUECTBE OKUCIUTEIISI BPEAKIIUH:
FeS +HNO3—Fe(NO3)3 + S + NO + H20
1) 1;2) 3;3) 5; 4) 10; 5) 15.
B kakoii cpejie OCyIIECTBISIETCS PEAKIHS, TIPOTEKAIOIIAS [T0 CXEME:

MnO2 + KC103 +... = K2MnO4 + KC1 +...

Kpumepuu ouenxu mecma: npaBmiibHbIX 0TBETOB 90-100% - «otmuarO», 0T 75 % 1m0 90%—
«xopomro», oT 55 % no 75%— «ymoBieTBOpUTENHEHOY», MEHbIIE 55 % -«HEYI0BIECTBOPUTEIHHO.

3a‘IETHO-3K3aMeHaHI/IOHHLIe MaTepHuaJabl 1Jisd HpOMe)KyTO'—lHOﬁ aTrecTalnumn

Bonpoch! 1Jis1 IOATOTOBKH K IK3aMeHY

1. OCHOBHBIE MOHATHA U 3aKOHBI XUMUH. POJIb XUMUM B HAYYHO-TEXHUYECKOM Iporpecce.

2.. OCHOBBI KBAHTOBO-MEXaHHUYECKOW TEOPUH CTPOCHHS aTOMA.

3. KBanToBBIC unicna. AtomHbie S, P, d, T - opOuranm.

4. TIpUHIIMTIBI 3aITOTHEHHE SJICKTPOHAMHU aTOMHBIX OpOUTAJIEH.

5. [lepuonuuecknii 3akoH. [Ieprnoauueckas cucrema snemenTos /I.11. Menneneesa.
Krnaccudukarus snementos ( s-, p-,d-, ).

6. Xumuueckas cBs3b. [lonstue o meroge BC u MO.

7. KoBanenrtHas cBsi3b. CBOMCTBA BEIIECTB C KOBAJIEHTHON CBS3BIO.

8. MloHHas CBA3b. DIEKTPOOTPULIATETBLHOCTD JIEMEHTOB.

9..BonopoaHast cBsA3b U €€ CBOMCTBA.

10. Cps3b B MeTayutax. CBOMCTBA BEIIECTB C METAJUINYECKOH CBS3bIO.

11. Tunb! KPUCTAJUIMYECKHUX PEHIETOK U CBOMCTBA COETMHEHHI.

12.3onnas Teopus. [IpoBoAHUKHN TOKA, TOITYIPOBOAHUKH U JUIIEKTPUKH.

13. MexMonekynsipHble CHITbI B3aUMOICHCTBUSL.

14. OcHOBHBIE KJ1acChl HEOPraHUUECKUN COEMHEHUI.

15. Tepmonunamuueckue cucteMbl. DyHKIIMM COCTOSHUS. DHTANBIINSA, SHTPOIIUS, BHYTPEHHSIS
SHEPIHs — MapaMeTPhl COCTOSTHUA BeriecTB. CTaHIapTHBIE TEPMOAMHAMUYECKUE TTapaMeTPhI
o0pa3oBaHMs BEIIECTB.

16. ITepBbIii 3aKOH TEPMOTTHAMHUKH.

17. Ouepretnueckue 3¢ppexTsl XuMuueckux peakuuil. TepMoxuMudeckue ypaBHeHHs. 3aKOH
I'ecca u ero ucnoib30BaHKE IS TEPMOXMMUYECKUX PAacUETOB.

18. ITonsitre 06 HTpONTUH. DHTpOTHS (Ha30BOTO Mepexoia. BTopoii 3akoH TepMOTMHAMUKH.
19. 306apHO-u30TepMuueckuit moteHmuan (3ueprust [ mo6oca). Hanpapnenue nporekanus
XUMHAYECKUX PEaKIuil.
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20. CxopoCcTh XMMHYECKOH peakiiuu ¥ (DaKTOPHI Ha €€ BIUSIONIHEe. 3aBUCUMOCTh CKOPOCTH
peakuuu OT KOHIEHTPALUy. 3aKOH JAEHCTBYIOIINX Macc.
21.. 3aBUCHMOCTB CKOPOCTH peakiuu oT Temneparypsl. [Ipasmio Baut-I'odda.
22.TloHsATHE O TEOPUU AKTUBUPOBAHHOTO KOMIUIEKCA. DHEPIUs aKTUBALINH.
23.'OMOTeHHBIN 1 TeTepOTreHHbIN KaTann3. ABToKaTaan3. @epMEHTaTUBHBIN KaTaIus.
24.O6paTtumbie U HeoOpaTUMBbIC peakini. Xumuieckoe paBHoBecue. [Ipuniun Jle-1llatense.
Cwmenienue paBHoBecusi. KoHcrtanTa paBHOBecHS U (PaKTOPHI HA €€ BIUSIOLIUE.
25. J[lucniepcHble cucTeMbl 1 UX Kiaccudukanus. [IoHATHs 00 M1eaIbHBIX U peabHBIX PACTBOPaX.
26. Xumudaeckas teopus pactBopoB JI.M. Menneneea. OO01iue cBOKWCTBa paCTBOPOB.
27. KonnuratuBHbIE CBOMCTBA pacTBOPOB 3aKOHBI Payis.
28. Ocmoc. 3axon Bant-T'ohda. Ocmoc B mpupone. MU3oTonnueckuit Ko3(hUImeHT.
29.1IpencraBieHue 0 MEXaHU3ME AIIEKTPOIUTUIECKOM IMCCOLUAIINN B BOJHBIX PACTBOPAX.
Crenenp aucconnanyu v GakTopsl Ha €€ BIUSIOLIHE.
30.3akoH pazbasienus OcBanbaa. Konctanra quccouuanuu U (pakTopsl Ha €€ BIUSIOLIUE.
31 Boga ee poutb B ipupoje. MonHoe npousseaenue Boabl. Bogopoausrii mokaszarens ( PH)
pacTBopa.
32. bydepHblie pacTBOPHI U UX CBOMCTBA.
33. TloHsiTHE O TEOPHUHU CHIIBHBIX AIEKTPOIUTOB. AKTUBHOCTB, KOO(PPHUIIMEHT aKTUBHOCTH, HOHHAS
CHJIa pacTBOpa.
34. T'maponu3 coseir. HeoOpaTumerii rupoan3. CTeeHb U KOHCTaHTa TUApOon3a. Biausaue
TEeMIIepaTyphl ¥ pa30aBJiIeHHs Ha CTEIICHb TUAPOIIN3A.
35. IIpomssenenue pactBopumoct (ITP). YcnoBus BeimaseHus ocajxa.
36. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiinu. Knaccuduxanus.
37. DNeKTpOXUMHUYECKHE CBOMCTBA pacTBOPOB. CTaHIapPTHBIN IEKTPOAHBIN NOTEHLIUAT U
¢akTopsl Ha Hero Biustonme. YpaBHenne HepHera.
38. I'anpBanmnveckuii ayteMeHT. DJ]C ralbBaHUYECKOTO dJIEMEHTA.
39. DnekTposu3 paciuiaBa u BogaHoro pacrsopa NaCl. 3akonsr @apajes.
40. CtpoeHHe U HOMEHKJIATYpa KOMIUIEKCHBIX COSIMHEHHH 0-2J1eMEeHTOB.. XUMUYECKasi CBS3b B
KOMIUIEKCHBIX COEAMHEHU.
41. Meton BC o reomeTpuu M MarHUTHBIX CBOMCTBAX KOMILJIEKCHBIX COETMHEHU.
42. O0u1ast XapaKTepUCTUKA KOOPIUHALIMOHHBIX COEANHEHUH.
43. O0u1as xapakTepucTrka d-3eMeHTOB. XMMHUUECKHE CBOMCTBA.
44, 1lemoyHble METAIITbI. XMMHUYECKHUE CBOMCTBA.
45. IllenouHO-3eMeNbHBIE METAJUIBI. XUMUUYECKUE CBOMCTBA
46. Bonopoa. dusnyeckue U XMMUYECKHAE CBOMCTBA.
47. Kucnopon. ®u3nyeckue 1 XuMHUYeCKHe CBOMCTBA.
48 Azot u pochop . Xumudeckue cBoiicTBa. Baxxuble coennHeHus a3ora u gocgopa B
OMOJIOTUYECKUX CUCTEMAX
49. Yrnepoxa. Xumuueckue cBoictBa. Kinaccupukaius opraHnuecKux CoeTMHEHUH
50. XumMuueckre MeTOIbI aHaMn3a BemecTB. Ou3nveckue u (PU3MKO-XMMHUYECKHE METOJIBI aHAIN3a
BEILIECTB

Kpurepun oneHnBaHus pe3y1bTaToB 00y4eHUs

OneHka 3HaHU 110 TUCIUIUINHE « XUMUS» Mpearnoaraet AugdepeHInpoBaHHbIN MTOAX0/
K CTYICHTY, YYET €ro HHIUBUAYAIbHBIX CIOCOOHOCTEH, CTENEHb YCBOCHUS U CUCTEMATU3aLuU
3HaHWH y4eOHOTO Kypca, yMEHUS JeNIaTh JI0Ka3aTeIbHbIC BEIBOIBI M 00001eH s, (HOPMUPOBAHUS
OOIIEKYJIBTYPHBIX KOMIETEHTHOCTEH

‘ OI_ICHKa ‘ KpI/ITCpI/II/I OILICHUBAHMUA I10 3K3aMCHY
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OLICHKY «OTJIMYHO» 3aCIy’KHUBAET CTYJEHT, OCBOMBIINI 3HAHUS, YMEHMS,
KOMIIETCHIIMH ¥ TEOPETHUECKUN MaTepuall 6e3 mpoOeoB; BHITIOTHUBIIHIA
BCE 3a/laHUA, MPEAYCMOTpPEHHbIe YYEOHBIM IUIAHOM Ha BBICOKOM
Ka4eCTBEHHOM YpPOBHE; IPAaKTHUYECKHE HAaBBIKA NPO(EeCcCHOHAIBHOTO
MPUMEHEHUS OCBOEHHBIX 3HaHUU chopmupoBaHbl. CTyAeHT CBOOOIHO
BJIQJIEET TEOPETHMUECKUM MAaTepuajoM (3HAaeT KaK OCHOBHBIE, TaK U
cnenupuyeckrue CHHTETUYECKHE METO/IbI, a TaKKe MEXaHU3MbI
OCHOBHBIX  peakluuid) U  Ccrmoco0eH  CaMOCTOSITENbHO  PEIIUTh
OK3aMEHAllMOHHYIO 3a1a4y.
OLIEHKY «XOpOILIO» 3acCily’>KUBAa€T CTYHAEHT, MIPAKTHYECKH IIOJHOCTBIO
OCBOUBIIIMY 3HAHUS, YMEHHUS, KOMIIETEHUUU U TEOPETUUECKUI MaTepual,
yueOHbIe 3a/laHds HE OLEHEHbl MaKCHUMAaJbHBIM YHCJIOM OasioB, B
OCHOBHOM c(opMUpOBan MNpakTUYeckue HaBbIKA. CTYAEHT XOpOILIOo
BJIQJICET TEOPETUYECKUM MaTepHalioM, 3HaeT 0a30Bble CHHTETHYECKHE
METOAbl M HMMEET IPEACTABIIEHHE O MEXaHM3Max OCHOBHBIX
CUHTETHUYECKU BaXXHBIX PEaKIUH, CIIOCOOEH CIPaBUTHCS C
HK3aMEHAllMOHHOM 3a7auel NpU HE3HAYUTEIbHOU MTOMOILIU CO CTOPOHBI
IpenogaBares.
OLICHKY «YyIOBJIETBOPUTEIBHO» 3aClIy’)KUBAa€T CTYIEHT, YaCTUYHO C
npoOenaMyd  OCBOMBIIWNM  3HAHUS, yMEHHs, KOMIIETCHIIMH U
IToporosbiii TEOPETUUECKHI MaTepua, MHOTHE YUeOHBIE 3a1aHHsI INOO HE BBIITOIHUI,
YPOBEHB «3» au00 OHM OIICHEHBI YHUCIOM OaioB OJNU3KUM K MHHUMAaJIbHOMY,
(ymoBneTBOpUTE HEKOTOpbIe MPAKTUYECKUE HaBBIKU He chopmupoBanbl. CTyAEHT 3HAET
JILHO) 0a30Bble CHHTETHMYECKHE METOAbl, OJHAKO IUIOXO pa30upaercs B
cnenupuIecKkux METoIaX U MEXaHU3MaX OCHOBHBIX
peakuMii, ¢ TPyAOM CHPABISIETCS C HK3aMEHALMOHHOM 3ajauell mpu
CYILLIECTBEHHOW IIOMOLIY CO CTOPOHBI NPENOAaBaTENs.
OLICHKY «HEYJOBJIETBOPUTEIILHOY» 3aCIYKUBAET CTYAEHT, HE OCBOUBILHMI
3HAHMS, YMEHHUS, KOMIIETCHIINM U TEOPETUUYECKHM Marepuai, ydeOHbIe
3aJaHUsl HE BBIMOJHHI, NPAKTHUECKUE HAaBBIKU HE C(HOPMHUPOBAHBI.
CryneHT He cnocoOeH pelmuTh 3K3aMEHAIMOHHYIO 3ajady Jaxe C
IIOMOIIBI0O MpemoJaBaTelss M IJIOXO BIAAEET TEOPETHUYECKUM
MaTepuaioM (HaOJI0Iat0TCs CYIIECTBEHHBIE OITMOKHU MPU 00CYKIECHUU
0a30BbIX CHHTETHYECKHX METOJIOB).

Bericokuit
YPOBEHB «5»
(oTIIMYHO)

Cpenuuii
YPOBEHbD «4»
(xoporiio)

MuHMMalIbHBIN
YPOBEHB «2)
(HeyIoBIETBOPH
TEIBHO)

OneHouHsble cpescTBa sl MHBAJIMJOB U JIML C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBBS
BBIOMPAIOTCS C YUETOM UX UHIUBUAYAIbHBIX ICUXO(PU3NIECKHX OCOOCHHOCTEM.

— MpU He0OXOUMOCTH MHBAJIUAAM U JINLIAM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
MIPEIOCTABIISAETCS AOMOJHUTEIBHOE BpeMs sl TIOATOTOBKHU OTBETA Ha SK3aMEHE;

— MU TPOBEIECHUH NPOLETYPHl OLICHUBAHUS Pe3yJIbTaTOB OOYyYEHMS MHBAJIHMIOB U JIHII C
OTPaHUUYEHHBIMA BO3MOXKHOCTSIMU 3/I0pPOBbsl IIPEyCMATPUBAETCS MCIOJIb30BAHUE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3H C UX UHIUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH I 0OYYAIOIIMXCS C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3710POBBS U
MHBAJINI0B POLEAYypa OLIECHUBAHUS PE3yJIbTaTOB O0YUYEHHS MO TUCIUIUINHE MOXKET IPOBOAUTHCS B
HECKOJIBKO 3TaIoB.

[Ipouenypa olieHWBaHUS pe3yNbTaTOB OOYyYEHHS HMHBAJIUIOB M JIMI C OTPaHUYEHHBIMH
BO3MOKHOCTSIMH  3[I0OPOBbSl 10 JTUCHMIUIMHE (MOIYJI0) NpeAycMaTpUBaeT IpeaoCTaBICHHUE
nHpopmanuu B (opMax, aAaNTHPOBAHHBIX K OrPAHUYEHUSIM HX 3I0POBbSI U BOCHPUSTUA
MH(pOpMAIHH:
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JUist JIu1 ¢ HapyIIEeHUSIMU 3peHMUS:

— B [1I€YaTHOW (pOpME YBEITMUYCHHBIM MIPUPTOM,

— B (hopMe DIEKTPOHHOTO JIOKYMEHTA.

JIyist JnLL ¢ HapyIIeHUsIMU CIIyXa:

— B TIe4aTHoOU (opme,

— B (hopMe 2JIeKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyHUIeHUs MU OIIOPHO-/IBUTATEJIBHOTO alapaTa:

— B I1IeYaTHOM ¢opme,

— B (hopMe JIEeKTPOHHOTO TIOKYMEHTA.

JIaHHBIN NepeyeHb MOXKET ObITh KOHKPETU3UPOBaH B 3aBHCUMOCTH OT KOHTHHI'€HTA
00y4aromuxcsl.

5. IlepeuyeHs yueOHOii JInTEPATYPhl, HHPOPMAIMOHHBIX PECYPCOB M TEXHOJIOT Ui
5.1. YueOnas uTeparypa

1. Taunka, H.JI. O6mas xumus : yueOuuk mas By3os/ H. JI. Tiueka ; mox pemakuumein B. A. ITomkosa,
A. B. babkoBa. — 20-e¢ u3m., mepepad. m monm. — Mocksa : M3marensctBo HOpatit, 2025. — 717 ¢c. —
(Bvicuiee obpazoBanme). — ISBN 978-5-534-19092-2. — Tekcr : anektpoHHbIH // OOpazoBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/569090

2. Tlpecc, U. A. OcHoBbl 0011l xumuu : yaue6Hoe nocodue / U. A. Tlpecc. — 2-e uzn., nepepad. —
Cankr-IlerepOypr : Jlans, 2022. — 496 c¢. — ISBN 978-5-8114-1203-7. — TeKCT : 2IeKTPOHHBIN
// JIaHb : 37EKTPOHHO-OMOIMOTEYHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/210965

3. COopHHK TECTOB M 3aJ1a4 10 KypCcy XUMHH . yuebnoe mocobue / E. A. AnanseBa, A. B. Baibkos,
M. A. I'naronesa [u ap.]. — Mocksa : HUAY MU®OU, 2014. — 144 c. — ISBN 978-5-7262-
1960-8. — Texkcr : anexTpouusii // JIaHb : 2aeKTpoHHO-0nbImoreunas cucremMa. — URL:
Pexxum noctyna : https://e.lanbook.com/book/103243

4. TlpaktukyMm mo oOmied xumuu : ydyeOHoe mocobue i akaaemudeckoro OakanaBpuarta / H.JL
I'munaka, B. A. ITonikos, A. B. ba6kos, O. B. HectepoBa. - Mocksa : FOpaiit, 2019. - 248 c. -URL.:
Pexxum nocryma : https://www.urait.ru/viewer/praktikum-po-obschey-himii-487283#page/24

5. Kysnenosa C.JI., Cropoxenko T.I1../ JITaGopaTopHblif MpakTUKyM (AJ1s1 CTYAEHTOB 1 Kypca
TeOJIOTUUECKOT0 (PaKyIbTETA MO CIEIHATIBHOCTH: 21.05.03 - «TexHOIOTHs TeOTOTHIeCKON
pasBenku»), KyoI'Y, r KpacHomap, 2016r. 88 ¢

5.2. Ilepuoauyeckas JuTepaTypa

1. Ycenexu XxuMuu - pocCUNCKUNA HAyUHBIN KypHaJI, MyOIUKYIOIIHUNA 0030pHBIE CTaThH 110
aKTyaJbHbBIM ITPOOJIEMaM XMMHUHU M CMEXHBIX HaYK.

2. XypHan opraHn4ecKoil XMMHHU - POCCHACKUN Hay4YHBIN KypHAJ, MyOIUKYIOIIHNA CTaThU
[0 TEOPETHYECKHM IMpoOsieMaM OpraHMYeCKOW XHMHH, MEXaHM3MaM pPeaKIHMi OpraHn4ecKUX
COEIMHEHMH, COOTHOIICHUAM MEXAY (HPU3MUYEeCKMMH CBOWCTBAMH, PEAKIIMOHHOM CIOCOOHOCTHIO U
CTPOEHHMEM, TI0 HOBBIM PEAKIMSIM U METOAAM IOJIyYE€HUSI OPraHNYECKUX COEAMHEHN, TI0 OCHOBHBIM
npoGiieMaM pa3BUTHUS BXKHEUIINX HAIIpaBJICHUH OPraHMYECKOTO CUHTE3a.

3. XKypnan oOmelt XUMUM — OJUH W3 KPYMHEHIINX POCCUICKMX HAyYHBIX KYPHAJIOB,
OTPaXAIOIIMX OCHOBHBIE HANPABIIEHUS PA3BUTHUSI XMMHHU, ITYOJUKYIOUIMN pabOThl, MOCBAIIEHHBIE
aKTyaJbHBIM OOILIMM BOIPOCAM XUMHUH U TpoOIeMaM, BOSHUKAIOLIUM Ha CThIKE Pa3IUYHbIX

pasaciioB XMMHH, a TAK)KC Ha IpaHHaxX XUMHUH U CMCKHBIX C Hel HayK (MeTaHHOOpFaHquCKHe
COCAUHCHUA, ODJIICMCHTOOPraHUYCCKaA XUMHUA, OPraHUYCCKHE HW HCOPraHUYCCKHUE KOMIIJICKCHI,
MCXaHOXUMMHA, HAHOXHUMUA U T. I[.).

5.3. UHTepHeT-pecypchl, B TOM YHCJIe COBPeMeHHbIe NPOo(ecCHOHAILHbIE 0a3bI IaHHBIX
1 HH(OpMaLIMOHHBIE CIPABOYHbIE CHCTEMBbI
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J1eKTPOHHO-0uOIMoTeYHbIe cucTteMbl (IBC):

DBC «IOPAUTY https://urait.ru/

PBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
OBC «BOOK.ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

a0 PR

IIpodeccnonanbHbie 02361 JAHHBIX:

1. Scopus http://www.scopus.com/

2. ScienceDirect www.sciencedirect.com

3. XKypuans! m3parenscrea Wiley https://onlinelibrary.wiley.com/

4. Hayunas snekrponnas oubnmmorexa (HOB) http://wwwe.elibrary.ru/

5. TlonHOTEKCTOBBIE apXUBbI BEAYIIMX 3alaJHbIX HAYYHBIX )KypHaJIOB Ha Poccuiickoi

wiargopme HayuHbIX )xypHasoB HOMKOH http://archive.neicon.ru
6. HammonanpHas 2nekTpoHHas OubmuoTeka (ZOCTYH K DIIEKTPOHHOM OuOIHOTEKe
auccepTanuit Poccuiickoit rocynapcersennoi oubnuorexu (PI'B) https://rusneb.ru/

7. Tlpesupentckas 6ubnmuorexa um. b.H. Enbumna https://www.prlib.ru/

8. DOnexrponHas koyutekiws Oxkchopackoro Poccuiickoro ®ouga
https://ebookcentral.proquest.com/lib/kubanstate/home.action

9. Springer Journals https:/link.springer.com/

10. Nature Journals https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

12. Springer Materials http://materials.springer.com/

13. zbMath https://zbmath.org/

14. Nano Database https://nano.nature.com/

15. Springer eBooks:_https://link.springer.com/

16. "JlexTopuym TB" http://www.lektorium.tv/

17. YuuBepcurerckas nHpopmarnronnas cucrema POCCHUS http://uisrussia.msu.ru

HNudopmanuonHbie cipaBoYHbIe CHCTEMBI:
1. KoncynpranT [lntoc - cipaBoyHasi mpaBoBasi cucTema (J0CTYII M0 JIOKAIbHOM CETH C
KOMIIBIOTEPOB OUOINOTEKH )
Pecypcbl cBOOOaHOTO H0CTYNA:
1. AMepuKaHCKas aTeHTHas 0a3a JaHHbIX hitp://www.uspto.gov/patft/
2. TlomHble TeKCTHI KaHAACKKUX quccepraruii http://www.nlc-bnc.ca/thesescanada/
3. KubepJlenunxka (http://cyberleninka.ru/);
4. MMHHCTEpPCTBO HayKH U BbICIIero oopasosanus Poccuiickoii denepannn
https://www.minobrnauki.gov.ru/;
5. ®enepanbhblii nopran "Poccuiickoe odopazoBanue http://www.edu.ru/;
6. Huadopmanmonnas cucreMa "EqmHoe OKHO TOCTYIa K 00pa30oBaTEIbHBIM pecypcam
http://window.edu.ru/;

n

7. Enwmnuas xomrexius HudpoBeIX 00pa3oBaTelbHBIX pecypcoB http://school-
collection.edu.ru/ .

8. ®denepanbHBIN IIEHTP HHPOPMAIIMOHHO-00Pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/);

9. IIpoexr ['ocymapcTBeHHOTO HHCTUTYTA pyccKoro sizbika uMeHH A.C. [Tymknna
"O0pa3oBanue Ha pycckom" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaIMOHHBIN opTai "Pycckuii s3p1k" http://gramota.ru/;

11. Cmyx0a TeMaTHYECKHX TOJIKOBBIX cioBapeit http://www.glossary.ru/;
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12. Crosapu u sHnmkIoneauu http://dic.academic.ru/;

13. OOpa3oBarenbHbIii moptan "Yueba" http://www.ucheba.com/;

14. 3axonomnpoekT "O6 o6pa3zoBanuu B Poccuiickoit denepanuu'. Bormpocsl 1 OTBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0OcTBeHHbIE YJIeKTPOHHbIE 00pa3oBaTeIbHble H HH(POPMALHOHHBIE PecypChl

KyoI'y:

1. CpenaMOayJILHOTO JUHAMUYECKOro o0ydeHus http://moodle.kubsu.ru

2. ba3za y4eOHbIX MJIaHOB, Y4€OHO-METOINIECKUX KOMIUIEKCOB, ITyOIUKAIUI 1
koHpepenmwmii http://mschool.kubsu.ru/

3. bubnamnorexa HHPOPMALMOHHBIX pecypcoB Kadeapsl UHHOPMAITHOHHBIX
obpasoBaTenbHBIX TexHomorui http://mschool.kubsu.ru;

4. DnextpoHHbIH apxuB nokymenToB KyoI'Y http://docspace.kubsu.ru/

5. DinekTpoHHBIE 00pa3oBaTelbHBIC pecypchl Kadenpbl WHGOPMAIMOHHBIX CHUCTEM H
TexHosioruii B oopazopanuu Kyol'Y u nayuno-meronuueckoro xxypuana "IIKOJIbBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeToauyeckue yka3zanus AJisi 00y4aroUXCs M0 OCBOEHUIO T CHMIJIMHBI (MOYJIsT)

VYcnemHoe wu3ydeHUE JUCHUILUIMHBL «XUMHUS» TpedyeT OT CTYACHTOB pPETYISIPHOrO
MOCEIIECHUS JICKIINH, 8 TAK)KE aKTHBHOU pa0O0ThI HA TPAKTHYCCKHUX 3aHITHSIX, BRITIOJTHEHHS TECTOBBIX
MIPOBEPOUYHBIX PaOOT, BHIMOIHEHHSI U 3aIIUTHI JIAOOPATOPHBIX PabOT, O3HAKOMIICHUSI C OCHOBHOM U
JIOTIOJIHUTEIbHON PEKOMEHIyEMOU JINTEpaTypOil.

[Ipy NOATOTOBKE K JIEKIITMOHHOMY 3aHATHIO CTYJACHTAM PEKOMEHIYETCs:

1) mpocMOTpETh 3aKMCH TPEAbIAYIIEH JSKIIMH U BOCCTAHOBHUTD B ITAMSITH PaHEe H3yUCHHbIH
MaTepuail;

2) 0erjo mMpOCMOTPETh MaTepUall MPEICTOSIIEH JEKINH, C b0 JYYIIero YCBOCHHS
HOBOT'O MaTepuana;

3) caMOoCTOSATENBLHO MPOPadOTaTh OTEIBHBIC PPArMEHTHI TEMBI TIPOIILION JIEKIIUH, €CITH 3TO
HE00XO0AUMO.

[Tpy KOHCIIEKTUPOBAHHH JICKITMOHHOTO MaTepHalia CTYJACHTaM HYKHO CTPEMHUTBCS KPaTKO,
CXEMaTU4HO, TOCJIEI0BATeIbHO W JIOTUYHO (PUKCHPOBATH OCHOBHBIE TIOJIOKEHUS, BBIBOJBI,
0000mIeHusT U (OPMYIMPOBKH, HE TIHITASICh 3alKCaTh BECh IPENOJaBaeMbli MaTepHall CIIOBO B
CJIOBO.

[Ipu moAroToBKE K 1a00paTOPHOMY 3aHATHUIO PEKOMEHIYETCs:

1) 03HAKOMHUTBHCS ¢ TEMOW M TUIAHOM 3aHSATHsI, YTOOBI BEISICHUTH KPYT BOIIPOCOB, KOTOPBIE
OyayT 0OCYXIaThCsl Ha 3aHSITUH;

2) mopaboTaTh C KOHCIIEKTOM JIEKIIMU IO TEeME 3aHATHS, a TaKKe O3HAKOMHUTHCS C
pPEeKOMEHIyeMOi JuTepaTypoil u (IpH HEOOXOJUMOCTH) JIOMOJHHUTEIbHBIMA HCTOYHUKAMU
nH(OpMaLUY B BUJE IEPHOINYECKUX U3IaHui 1 UHTEepHET-pecypcoB.

[Tpu BBITOTHEHUH MTPAKTUIECKON PabOTHI CTy/IEHTaM HEOOXO0JMMO OTMEYaTh T€ BOIPOCHI U
pa3ziensl, KOTOPhIe BBI3BIBAIOT Y HUX 3aTPYAHEHUS. C IETBI0 MOCIEAYIONIeH KOHCYIbTAIlNH Y

npernonaBatens. Kaxaplii CTyIeHT JOKEH CTPEMHUTbCS AaKTUBHO pPa0dOTaTh Ha MPAKTUUYECKHUX
3aHATHUSAX U YCIEUIHO BBIOJIHATH TECTOBbIE IPOBEPOUHBIE PAOOTHI.

CamocrodrenbHas paboTa Hapsly ¢ ayAUTOPHON MPEACTABISAECT OAHY U3 BaKHEHIINX (popm
yueOHoro mporecca. CamocTtodrenbHas pabora — 3TO IUlaHUpyeMass padoTa CTYAEHTOB,
BBIMOJIHAEMAs. 10 33aJaHUI0O M TPU METOAMYECKOM PYKOBOJICTBE IperojaBaTelisi, HO 0e3 ero
HernocpeACcTBeHHOro ydactusi. CamocTosTenbHas paboTa npeHa3HaueHa He TOJIBKO ISl OBJIaICHUS
MPEJCTaBICHHON TUCIMIUIMHOMN, HO U A (OPMHUPOBAHUS HABBIKOB paboTHI BOOOIIE, B y4eOHOI,
Hay4YHOU, MPOodeCcCHOHATBHON e TENHPHOCTH, CIIOCOOHOCTH TPUHUMAThH Ha Ce0sl OTBETCTBEHHOCTD,
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CaMOCTOSITENILHO PellaTh BO3HUKAIOIINE POOIeMbl, HAXOUTh IPABUJIbHBIC PEIIEHUS U T.JI.

CamocrosrenbHas paboTa BKIIOYAET: U3yUYeHHE OCHOBHOM M JIOTIOJHUTEILHOWIUTEPATYPHI,
IpopabOTKa M MOBTOPEHME JIEKLMOHHOIO Marepuasa, MOATOTOBKY K MPAKTUYECKUM 3aHSTHUSAM,
IIOATOTOBKY JOKJIaJ0B-IIPE3CHTALNM, IOArOTOBKA K TECTUPOBAHUIO U K TEKYLIEMY KOHTPOJIIO.

B ocBoeHMM IUCHMIUIMHBI MHBAJIUAAMH U JIALAMU C OIPAaHUYCHHBIMU BO3MOKHOCTSIMMU
3I0pOBbsi OOJNBIIOE 3HAYCHHE HMEET WHAMBHIyaldbHas ydeOHas paboTa (KOHCYNIbTAllMH) —
JIONOJIHUTEIBHOE pa3bsICHEHUE YUeOHOro Marepuara.

WupuBuayanbHble KOHCYAbTAlMM 1O NPEIAMETY SBIAIOTCS BaXHBIM  (PaKTOpOM,
CIOCOOCTBYIOIIMM MHIMBHyaIU3allMd OOyY€HHUs M YCTAaHOBJIEHUIO BOCIMTATEJILHOTO KOHTAaKTa
MEXIy TMpernofaBareleM M OO0yJalomMMCs WHBAJIUIOM WJIM JIMIOM C OrpaHUYEHHBIMHU
BO3MOXXHOCTSIMU 3JJ0POBBbSI.

/. MaTepuajibHO-TeXHUUYECKOe ofecrevyeHue Mo JMCHHILInHEe (MOYJI10)

HaumenoBanue crienyaibHBIX
MHOMEIICHUN

OCHaIIEHHOCTh CIEHAIBHBIX
HOMEIECHUH

[lepeueHb NTULIEH3UOHHOTO
MIPOTPaMMHOTO 00ECTICUCHHS

VYuebHble ayJIUTOPHU UL
MIPOBEJCHUS 3aHATHH JEKIMOHHOTO
Tuma Thmna aya. 322, kopn. C (ymuma
CraBpomnonbckas, 149):

Meo0enb: yueOHas mebeb
TexHUUYECKHE CPEACTBA OOYIEHHS:
9KpaH, MPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYuebnsie ayJIUTOPHU UL
MIPOBEICHUS 71a00paTOPHBIX
3aHATHH, TEKYIIero KOHTpOJSL |
MIPOMEKYTOUHON aTTEeCTALlUH Ay,
430,u 439, xopm. C (ymuma
CraBpomnonbckas, 149):

Mebenb: yaeOHast MeOeTh

VYueOHble XHMHYECKUE
nabopaTtopuu, OCHAIIICHHBIE
KOMIUIEKTHBIM n1abopaTopHBIM
0o0opymoBaHHUEM, JmabopaTOpHOM

Nocynoit 1 HabopaMH PEaKTHBOB:

VYuebHbie ayIUTOPHU JUIs
KypCOBOTO IIPOEKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX PadoT)

Kypcosas pabota HE
IpeaycMOTpeHa y4eOHBIM TUIAHOM

Jns  caMocTosTeNnbHOW  paboThl  OOy4alOIIMXCS  MPEAyCMOTPEHBl  MOMEIEHUs,
YKOMIUIEKTOBAaHHbIE CIEIMATU3UPOBAHHON MEOENbI0, OCHAIllEHHbIE KOMITBIOTEPHOM TEXHUKOH C
BO3MOKHOCTBIO MOJKIIOUYEeHUsI K ceth «VHTepHeT» M obecnedeHueM AO0CTyla B 3JIEKTPOHHYIO

HH(POPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCHUTETA.

HanMmenoBanue noMemeHui st
CaMOCTOSATENIEHON PabOTHI
o0ydJarormmxcs

OcHAaIEHHOCTD ITIOMEILEHNH IS
CaMOCTOSTENIFHON paboTHI
o0ydJarormmxcst

IlepeueHb AUIIEH3MOHHOTO
MPOTrPaMMHOTO 00ECTICUCHHS

ITomenieHne A caMOCTOATENBHON
paboThl 00yJaromuxcst (YUTATBHBINA
3an HayuHoii OMOIHOTEKN)

Meo6ens: yuebHas mebenb
Kommiekr  cnenmanu3upoBaHHOM
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Oo6opynoBanue: KOMIBIOTEPHAS
TEXHHKa C MOAKIIOYEHHEM K
nHpopManoHHO-
KOMMYHHKaIIMOHHON
«HTepHeT» U
JIEKTPOHHYIO

cetn
JIOCTYyIIOM B
nH(popManoHHO-

Microsoft Windows;

Microsoft Office

00pa3oBaTeNbHYIO cpeny
00pa3oBaTeNbHONH  OpraHU3aluH,
Be0-KaMepbl, KOMMYHHUKAL[HOHHOE
o0opynoBaHue, obOecrednBaronee
JOCTYII K CETH HHTEPHET(IPOBOIHOE
COEeIMHECHHUE U

6ecrnpoBOIHOE COCTMHEHHUE T10
texHonorun Wi-Fi)
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TloMernienne a1 caMOCTOSITEILHOM
paboTel  oOywarommxcsi aym.431

kopn. C (ynuua CraBpomojibCcKas,
149)

Mebenb: yaeOHas MeOeib
Kommnexkr  cneunanu3vpoBaHHON
MeOemH: KOMITBIOTEPHBIC CTOJBI
ObopynoBanue: KOMITBIOTEpHAs
TeXHHKa C TOAKIIOUCHHEM K
HHPOPMALMOHHO-
KOMMYHUKAIIMOHHON
«uTepreT» U
AIIEKTPOHHYIO
00pa3oBaTeIbHYI0
obpazoBaTenbHOI
Be0-KaMepbl, KOMMYHHKAIIHOHHOEC
obopynoBanue, oOecreunBaromee
JIOCTYTI K CETH HHTEPHET(IIPOBOTHOE
COEeUHEHNE u OecripoBoTHOE
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