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1 Hesn u 3axa4y N3y4YeHUs] T CHUILIMHBI (MOLYJI51)

1.1 Ilean ocBOeHUST TUCHUILIMHBI

CdhopmMupoBaTh IEIOCTHOCTh BOCHPUSATHS XMMHH, MOKA3aTh €€ TECHYIO CBS3b C
AKHU3HEIEATEIIbHOCThI0 OMOJIOTHUECKUX CHCTEM, PpAacKpbITh XUMHYECKHME U  (hU3MKO-
XMMHUYECKHE AacCIeKThl IMpEeBpaIleHUl MOJeKyJa — KIeTKa — OHoJormyeckas CUCTEMa.
BaxubiM 1151 6MOJIOTOB sABIsETCS OOY4YeHHE TI'PaMOTHOMY BOCHPHATHIO XHMHYECKUX
SBJICHUW B MHpPE, B TOM YHCJIE BOMOJOTHUECKUX 00BEKTaX, IOITOMY OCHOBHOE BHHUMAaHHUE
yIelneHo OoTOOpy caMblX OOIMX M HPUHUUIHMAIBHO BaXXKHBIX 3aKOHOMEpPHOCTEH B
IPOTEKaHUU IPOLECCOB B XMMMUYECKHUX CHCTEMax, B YCTAaHOBJIEHHMM CBSI3€H MEXIy
COCTaBOM, CTPOEHHEM U CBONWCTBAMM BEIIECTB.

1.2 3agaun AMCHUILIMHEI

CdopMupoBaTh y CTYJICHTOB:
® 3HaHME OCHOBHBIX 3aKOHOB XMMUH, 3aKOHOMEPHOCTEHITPOTEKAHUSI XUMUUECKUX ITPOLIECCOB;
® AaHAITM3UPOBATh U KIACCU(PHUIIMPOBATH XUMHUYECKHE CHUCTEMBIU MPOTEKAIOIINE B HUX PEAKIIUU;
e yMEHHE MPECKA3bIBaTh CBOMCTBA BEIIECTB HAa OCHOBE 3HAHUS UXCTPOECHUS U IPUHILIUIIOB
XMMHUYECKUX MPEeBPALLCHUI;
eIpe/CTaBJIEHNE O HauboJiee IIaBHBIX JOCTHKEHUIX U MPoOIeMaXxCOBPEMEHHON XUMUH, €€
MPAKTUYECKUX BO3MOXKHOCTSIX;
® HaBBIKM 3KCIEPUMEHTAIbHON paboThl B J1abopaTtopuy,;

1.3 MecTo AucuuminHbl (MO1yJs) B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl

JucuurumHa «XUMEs» OTHOCHUTCSI K 00s3aTeNIbHOW YacTH, (popMuUpyeMOl y4aCTHUKaMHU
oOpa3oBatenbHbIX oOTHOmeHUH bioka 1 "Jucuumausasl (Mmomynu)" y4yeOHOro IuUlaHa IO
HanpaBienuto moarotoBku — 06.03.01 buonorums (GakamaBpmar) OasupyeTcss Ha IIKOJBHBIX
3HAHUSX Kypca XUMHUH, GU3UKHU (Ta30BBIE 3aKOHBI, CTPOCHUE aToMa U JIp.) .

JlaHHasi IUCUUMIUIMHA SBISETCS TPEALIECTBYIOIIEH Ul JUCLMIUIMHBL  «OKOJOTHUS»,
«buoxumus ¢ OCHOBaMH MOJIEKYJIApHON OHoorun», «OCHOBBI COBPEMEHHOI'O €CTECTBO3HAHMS U
ap.

B cootBercTBUM ¢ pabounM yuyeOHBIM IJIJaHOM JAMCLHMIUIMHA M3ydaeTcss Ha 1 kypce mo
ouyHOH opme oOyueHus. Buag npoMexxyTOUHOMN aTTecTaluu: 3a4er.

1.4 IlepeyeHb IUIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs] MO AUCHHMILIMHE (MOIYJIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

N3yuenne naHHON yuyeOHOM TUCIUIIIMHBI HApaBlIeHO Ha (POPMUPOBAHHE Y O0yUarOIUXCs
CIEAYIOIUX KOMIIETEHIIHIA:

Kon u HanmeHoBaHMe nHIMKaTOpa™ Pe3ynbrarel 00y4ueHus MO AUCHUIIIINHE
JOCTH>KEHHS] KOMIIETEHIIUU
OIIK-6. CrniocobeH uCIoyib30BaTh B MPOGECCHOHATBHON MESITEIbHOCTH OCHOBHBIE 3aKOHBI
bu3MKYM, XUMUH, HAYK 0 3emiie U OMOJIOTHH, TPUMEHSATh METOIbl MAaTEMAaTUYECKOTO aHallu3a ’
MOACIINPOBAHUA, TCOPETUUCCKUX U OKCIICPUMEHTAJIBHBIX I/ICCHG}IOB&HI/If/i, HpI/IO6peTaTI) HOBBIC
MaTeMaTHYECKHUEe U €CTECTBEHHOHAYUYHBIC 3HAHUSI, UCIIONIB3YSl COBPEMEHHBIE 00pa3oBaTeIbHbIC
1 MTHPOPMAIMOHHBIE TEXHOJIOTUH;

NOIIK-6.1. UmeeT npencraBieHus 00 3HaeT OCHOBHBIE IIOHSATHSI M 3aKOHBI OOIIEH,
COBPEMEHHBIX HalPaBIECHUAX (HU3HKH, HEOPraHU4YECKOH, OpPraHUYECKOU XUMUH,
XMMHH ¥ HayK 0 3eMJle, aKTyaTbHBIX 3aKOHOMEPHOCTHU NpPOTEKaHUSI  XUMHUYECKUX

MIPOIIECCOB, METO/IBI Ka4yeCTBEHHOTO i
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Kon n nanmeHoBaHue nHIUKATOpa™

JOCTHIXKCHUSA KOMIICTCHIIHN

Pe3ynbraThl 00ydeHust Mo JUCITUTIIINHE

npoOsieMax OMOJIOTMUYECKUX HAYK U
NEPCHEKTHUBAX MEKIUCUUIUINHAPHBIX
HUCCIEeN0OBaHUN

KOJIMYCCTBEHHOTO aHaIM3a, (PU3HMUYECKHE METOIbI
HCCIICIOBAHMS,

YMeeTr nmpoBOAUTH
3aKOHaM XHMHHU,

pacyeTbl 1O OCHOBHBIM
MOJIB30BATBCI  XMMHUUYECKOM
CHUMBOJINKOM; MIPUMEHSTh 3HAHUSA
GyHIaMEHTAIBHBIX ~ Pa3/eNiOB  XUMHUH  JUIS
ONMCAHUS SBJICHUH, MPOUCXOISAIIMX B KUBOU
KJIETKE, B OMOJIOTMYECKUX CHUCTEMaX, MPUMEHSTh
MOJYyYCHHbIC 3HAHUA IO XHUMHHM [UJIsl PELICHUS
poecCHOHANILHBIX 33]1a4;

Brnaneer crnocoOHOCTbIO BHEAPSTH JAOCTHKEHUS
XMMUU TIPH peIIeHUH NPOo(HeCcCHOHAIBHBIX 3a/1a4

NOIIK-6.2. Hcnons3yer B
npoQecCHOHAIbHON NeSATeTbHOCTH
HaBbIKM  IpOBEIEHUS  JabOpaTOPHBIX
UCCIIC/IOBAaHM, COBPEMEHHBIE METOIbI
XUMHH,  QU3UKH,  MaTeMaTHYecKOro
MOJCIIUPOBAHUSI M MaTeMaTH4YeCKOU
CTaTUCTHKH, a TaKK€ COBPEMEHHBIE
oOpa3zoBaTenbHble U HH(POPMAIMOHHBIC

TCXHOJIOT'HH.

3HaeT OCHOBBI XHMMHYECKOTO JKCIICPUMEHTA,
CTaHJapTHBIC METOIUKHU XAMHUYECKUX
HCCIIEN0BaHUN, CHHTETHYECKHE U aHAIUTHYECKHE
METO/Abl TIOJYYCHHMs] M aHaIU3a XUMHYECKUX
BEIIIECTB U PEAKIIHIA;

VYMmeer 0€30macHO IT0JB30BATHLCI XUMHYECKHMHU
p€akKTuBaMu W XHMHYCCKUM O60py,HOBaHI/IeM;
MMPOBOAWTDL SKCIICPUMCHTAJILHBIC MCCIICAOBAHUA WU
AHAJIM3UPOBATDH PC3YJIbTATHI

Bnageer HaBblkamMu pabOThl B XUMHUYECKOU
1abopaTOpUM U TEXHOJIOTHUYECKUX YCJIOBHSIX, C

XUMUYECKUMH  pPEaKTUBAMU U  XHUMHUYECKUM
000py1I0BaHEM

NOIIK-6.3. JleMOHCTpUpYyeT BilaJeHUE | 3HAET HOPMBI TEXHUKH 0e301MacHOCTH,

METOJaMH CTaATUCTUYCCKOI'0 OLCHUBAHUSA | METOJOJIOTHIO XUMUH, (1)I/ISI/I‘IGCKI/IG u

1 IIPOBEPKU T'HIIOTE3, IPOTHOZMPOBAHUA | xyMUUYECKHME CBOWMCTBA BEMIECTB, BO3MOXHBIE

TEPCTIEKTHB ¥ COUMAIBHBIX MOCIEACTBUH | pycky

cBOEH npodeccuoHaIbHON

JeSITEIbHOCTH. YMeeT  NpOrHO3UpOBaTh  MEPCHEKTHUBB U
COLIMAJIbHBIE MOCIIEACTBHUS MCII0JIb30BaHUs

JIOCTH>KEHUN COBPEMEHHOW XUMUHU

Brnaneer cnocoOHOCThIO NMPUHMMATh TPAMOTHBIE,
HayyHOo  OOOCHOBaHHbIE  IpodeccuoHaNbHbIE
peleHus

Pesynprathl 00OyueHHs MO AWUCLMIUIMHE JOCTUTAIOTCS B PaMKax OCYILECTBIEHHUS BCeEX
BUJIOB KOHTaKTHOW M CaMOCTOSITEIbHOM paboThl 00y4yaroluXcsi B COOTBETCTBUU C YTBEPKIEHHBIM

y‘{e6HLIM IIJIAaHOM.

I/IH)]I/IKaTOpI)I JOCTHXKXECHUA

KOMITIETEHITHI

cuuTaroTcss  cHOPMHUPOBAHHBIMU

JOCTUIKCHUU COOTBCTCTBYIOIIUX UM PE3YJILTATOB 06yqu1/151.

npu



2. CTpyKTYypa H coepKaHue TUCHUILINHBI

2.1 Pacnpenesienre TPYA0EMKOCTH TUCUUIJIMHBI IO BUIaM padoT
OOmiast Tpy10€MKOCTh JUCHUIUIMHBI COCTAaBIsACT 7 3adeTHbIX enuuuil (252 wyaca), ux
pacripeielieHue 1Mo BuaaM padoT MpeCTaBICHO B Ta0JIUIIE

Buns padot Bcero Dopma o0yueHHs
4acoB OYHas
1 2 3
ceMecTp ceMecTp ceMecTp
(gacser) (gacer) (gackr)

KonTakTHas padoTa, B TOM 4ncJie: 107,6 37,2 33,2 37,2
AyauTOpHBIE 3aHATHS (BCero):
3aHITHS JIEKIMOHHOTO TUIA 44 16 12 16
71a00paTOPHBIC 3aHATUS 50 18 14 18
HNuasi KOHTaKTHas pagoTa:
KonTponb camocTosTebHOM padoTh
(KCP) 13 3 7 3
ITpomexyrounas arrecranus (MKP) 0,6 0,2 0,2 0,2
CamocrosiTesibHasi padoTa, B TOM 144.4 348 748 348
qucie:
OdopmiieHre 1ab0paTOpHBIX paboT 4 12 4
CamocTosATeNnbHOE H3yUeHHEe
TEOPETHUYECKOTO MaTepHaia 10 24 10
CamocTosiTeNIbHOE pelIeHue 3a1a4 6 14 6
IToaroroBka K TeKyHmieMy KOHTPOJIIO 54,4 14,8 24,8 14,8
Kontpoias:
IToaroroBka K 3K3amMeHy - - -
O6masn qac. 252 72 108 72
TPY0€MKOCTh B TOM 4YHCJIe

KOHTAKTHAasI 107,6 37,2 33,2 37,2

padora

3a4. e]1 7 2 3 2

2.2 ConepxxaHue QM CHUUILTHHBI

Pacnpenenenne BuIoB ydeOHON pabOTHI M HX TPYJOEMKOCTH TI0 pa3JieaM JAUCIUTLTHHBL.
Paszensl (TeMbl) QUCHMILIMHBL, H3ydaeMble B lecemectpe (0uHO# (hopMbl 00yUueHMS)

KonmaecTBo gacoB

AynutopHas BueaynuTopHas
Ne HaumenoBanwue pa3nenoB (Tem) yATOp YAHTOP
Bcero pabora pabota
JI I13 JIP CPC

1 Bsenenne. OCHOBHBIE MOHATHUS U 3aKOHBI XMMHH. KIJ1aCCHI 8 - 4 4

" |HEOpPraHWUYECKUX COCTUHECHUI
2 Crtpoenne BemecTBa. [leproaudeckuii 3aKOH U iepuondeckas |6 2 - 4

" |cucrtema snemenTtoB J[.M. MenneneeBa. XumuuecKas CBSI3b.
3 DHepreTrka XMMHYECKHUX MPOIIECCOB. XMMHUYECKast TEPMOINHAMUKA | © 2 - 4

" |M XUMHYeCKOe paBHOBECHE.
4, |Xumnueckas knHeTHKa. Karamms. 10 2 4 4
5. |PactBopbl. Peakim B BOJHBIX pacTBOpax. 10 2 4 4
6 XuMus KOMIUIEKCHBIX coennHeHnii. Komiuiekcoobpa3oBaHue B 6 2 - 4

" |pactBOpax.
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OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE MPOLECCHI, UX 8 2 2 4

7. |3aKOHOMEpPHOCTH M MX POJb B OMOJOTUYECKUX CHCTEMaX.

DIEeKTPOXUMHUIECKHUE MPOLECCHI.

8. |O030p CBOICTB 3JIEMEHTOB M X BKHCHIIINX COCITUHCHUIA. 14,8/ 4 4 6,8
HUTOI'O no pazoeram oucyuniurvl 16 18 34,8
Konrpons camocrositensHo# pabotsl (KCP) 3 - - - -
IIpomexxyrounas arrecranus (MKP) 0,2
[ToaroroBka K TeKynieMy KOHTPOJIIIO -

OO0u1ast TpyI0EMKOCTb IO JTUCIUTUINHE 72
Pa3zens! (TeMbl) TUCHUIUIMHBI, H3y4aeMble B 2 cemectpe (04HON GOpMbI 00yUeHUs)
KonnuectBo 9acos
Ne HaunmenoBanue paznenos AymaTopHas Bueaymrop
Bcero pabora Has paboTa
J I3 | JP CPC
Xumudeckoe paBHOBecre. KOHCTaHTBI XUMHUYECKOTO

1 12 2 10

paBHoBecus. [Ipuniun Jle-IlaTense.

2 | IIpotonutiueckas teopus. bydepHsie pacTBOPHI. 11 1 10

3 Peaknmu KoMIIekcooOpa3oBaHUs U OKHUCIUTEIBHO- 12 2 10

BOCCTaHOBHTEIbHBIC PEaKIIHH.

4 ITpo6ooT6op. MeTpoornieckne OCHOBBI XMMHUIECKOTO 11 1 10

aHanM3a

5 | TurpuMerpudecKkuil aHATIH3. 20 2 6 12

6 [ToTeHIIOMETPIYECKUE METO Bl AaHATIH3a 16 2 4 10

7 CIeKTPOCKOITMIECKHE METO Bl aHATN3A. 18,8 2 4 12,8
HUTOI'O no pasoenam oucyuniurvl 12 14 74,8
Konrpons camocrositensHo# padots! (KCP) 7 - - -
IIpomexxyrounas arrectanus (UKP) 0,2
[ToaroTroBka K TEKyIeMy KOHTPOIIIO -

OO0mast TPyAOEMKOCTh 10 TUCTIATUTHHE 108
Paszernsl (TeMbl) JUCIMILUIMHBI, H3y4aeMble B 3 ceMectpe (04HOM (GOopMbI 00yUICHsI)
KomuectBo yacos
Ne HaumenoBanwue pasnernoB (Tem) AyTopHas Brcayuropra
Bcero pabora st pabora
J n3 | Jp CPC

1 Beenenne. Ctpoenue atoma yrirepona. ['uopunuzamnus. Teopus 8 - 4 4
XMMHYECKOTO CTPOCHHSI.

2 YrneBonopoabl. AJKaHBL: HOMEHKJIATypa, CHHTE3, CBOICTBA, 6 2 - 4
TIPUPOJTHBIE HCTOYHHUKH

3 Henpenensaeie yrneBogoposl. CTpoeHHe KpaTHBIX CBS3EH, 6 2 - 4
peaKIuy NPUCOESTNHEHHS.

4 ApomaTrueckue yrieponopoasl. Ctpoenue, coiictsa. [lonsitue 10 2 4 4
apOMAaTUYHOCTH.

5 CrmpTsl, (heHOIBI 1 IPOCTHIE 3(UPBL: CUHTE3, CBOKCTBA, 10 2 4 4

' |HOMEHKIIaTypa, OMOJIOrHIecKast POlib.

6 KapOoHHIbHBIE COSTMHEHHS: allbICTH/Ibl, KETOHBI, KAPOOHOBBIE 6 2 - 4
KHCJIOTBI ¥ UX IPOU3BOJTHBIE.

7 AMUHBI, aMUHOKHUCJIOTHI, IENTHIBI, Oesikn. CTpOeHUE, CBOWCTBA U 8 2 2 4
($yHKIHN.

8 YraeBoawl. CtpoeHue, Kiiaccudukaryst, Gu3nko-XuMHIECKHe 14,8 4 4 6,8

" |cBoiicTBa. OnITHYECKast H30MEpHsL.
HTOI'O no pazdenam oucyuniutol 16 18 34,8




Konrposus camocrositesnsHo# pabotsl (KCP) 3 - - - -
[Tpomexyrounas arrecrauus (MKP) 0,2

[ToaroroBka K TeKylnieMy KOHTPOJIIIO -

OO0urast TpyI0EMKOCTb 10 JTUCIUTUINHE 72

[Tpumeuanue: JI — neknum, [13 — mpakruueckue 3aHatus / cemuHapsl, JIP — maboparopubie
sansaTus, CPC — camocrositenpHas paboTa CTyIeHTa

2.3 Conep:xaHue pa3iesioB (TeM) IUCHUILTHHBI
2.3.1 3ausaTHd JeKINOHHOI0 THIIA

1 cemecTp

HaunmenoBanue paznena

(DopMa TEKyILIErO

Ne (Tembl) Copneprxanne pasnena (TeMbI) KOHTPO
1| Benenue. OcHOBHBIE ITpenmer u 3agaun xumur OCHOBHBIC TIOHATHSI ¥ 3aKOHBI XUMUH. | Y CTHBIN
MOHSTHUS U 3aKOHBI Ponp xumMun B Hay4HO-TEXHHYECKOM Mporpecce. PazBuTue omnpoc

xumuu. Kitaccer XVMUH B MEXIUCIUIUIMHAPHBIX Hay4HbIX 00nacTsx. [Ipobnemsr  |KP,
HEOPTraHUYECKUX skosioruy. HoBble HampaBieHUs: COBPEMEHHONW XUMUHU U JIP
CoeIMHeHHi XMMUYECKOH TeXHOJIOTHH . HHTETpallui ¥ CHHTE3a
€CTECTBEHHOHAYYHBIX 3HaHUH Kiaccel HeopraHuueckux
COEJIMHEHUH: OKCUIbI, KUCIOTHI, OCHOBaHMSI, COJIH.
2| Ctpoenue BeliecTsa. BomnHoBBIE CBOICTBA 3JIEKTPOHOB B aTOMeE. Y paBHeHueae bpoilisa. |YcTHbIN
[lepuonuueckuit 3akoH | OCHOBBI KBAHTOBO-MEXaHUYECKON TEOPUH CTPOCHHUS aToMa. or1poc,
U TIepuoudecKas BonHoBast ¢pynkuus. KBantoBbie umcia.
CHCTEMa DIIEMEHTOB ATomHEIE S, p, d, f - opOuTanm. 3anomHeHNE YIEKTPOHAMHU
.M. Menpeneesa. atoMHBIX opouTaneit (AO). [IpaBmio [Taymu. [Ipasumo Xyrna.
XUMHYECKAs CBA3b. [lepnoanueckuii 3axon [1.M1. Menaeneesa. [lepuonnyeckas
cucTeMa 31eMeHTOB. [lepuoauuecku H3MEHSIONIMECs. CBOWCTBA
3JIEMEHTOB, UX CBSI3b CO CTPOCHHUEM HIICKTPOHHBIX 000I0UCK
aTOMOB. Paguychsl aTOMOB, HEPTHsl HOHU3aLlUH, 3aKOHOMEPHOCTU
B U3MCHEHUH 3TUX BeJWYMH. [lonojkeHHe XMMUYECKOT0 3JIeMEeHTa
B IIEPHOMUECKON CHCTEME KaK ero IilaBHeHIas XapakTepuCcTHKA.
Xumuueckas cBsi3b. [lepekpriBaHHEe aTOMHBIX OpOMTajel Kak
ycioBue o0pa3zoBaHus cBs3u. [IoHsITHE O METO/IE BaJICHTHBIX
DnekTpooTpuIaTeabHOCTh. CBOHCTBA KOBaJICHTHOH U
WOHHOW  cBsizedl. Pasmmumsa B ¢usmueckux CBOMCTBax
BEIIECTB C HOHHOW, KOBAJIEHTHOW U METAITMYECKON CBS3BIO
Bonopoanass cBs3p. XuMuueckas CBA3b B KpPHUCTaJUIAX
(aromHas, HOHHaA, MOJIEKYJISIPHAs KpHUCTaJJIN4ecKa
CTPYKTYpa). IIpencraBnenue 0  monuMopduzMe
Me:xMoneKyIsipHble CUIIbI B3AUMOIECHCTBUSL.
XuMmuueckasi CBS3b B KOMIUJICKCHBIX COEAMHEHHSX. THUIHUYIHbIC
KOMIUIEKCO00Pa30BaTeIi U JINTaH/IbL.
3 | OHepreTuka XUMHYECKHX | DHEpreTHKa XUMHUYECKHX peakiuil. TepMoauHaMudeckue Vel
MporeccoB. XUMHUYecKas | cuCTeMbl. DYHKIIMH COCTOSHUSA (SHTAIBINA, SJHTPOIH, paboTa Omnpoc

TEpMOJUHAMUKA 1
XUMHUYECKOC PABHOBECHUE.

sHeprus). DHeprerudeckre 3(PpHeKTrl XUMUIECKUX PEaKIui.
[TepBoe Ha"ya0 TEPMOJUHAMUKH. DHTAIBIUS 00Pa30BAHUS
BeliecTBa. 3aKoH ['ecca 1 ero UCIoIb30BaHMUE IS
TEPMOXUMHUECKUX pacdéToB. CTaHIAPTHBIE COCTOSHUS
Bemectsa. [TonsTre 06 sHTpOonIMY. BTOpOii 3ak0oH
TepMoaMHaMUKH. V300apHO-H30TepMUYECKUIA TIOTEHIIAAI
(aneprus ['n60ca) xak KpUTEpHi U ABMKYIIAst CHIIa
CaMOIIPOU3BOJIBHOIO MPOTEKAHUS IPOLIECCOB B 3aKPBITOI
cucreme. Ob6paTtumble M HEOOPATUMBIE PEAKITIH. XUMUIECKOe
paBHOBecHe. 'oMo- u reteporennsie paBHOBecHusa. KoHcTanTa
paBHoBecus. [Ipunnun Jle-IllaTtense, ycnoBue npUMEHUMOCTH.
CwMmeneHue paBHOBeCHs. Y CJI0BHsI (Pa30BOT0 PaBHOBECHS
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XUMHYeCKast KUHETHKA.
Karamms.

CxopocTb xuMudeckodl peakiuu. DakTopsl, oOmpeaensouye
CKOPOCTh pEakIuH. 3aKOoH JeHCTByOmUX Mmacc. [lopsmok u
MOJIEKYJsIpHOCTh peaknud. [IpaBmmo Bant-T'odpda. [Horarue o6
SHEPTrHs AKTUBALMHU U aKTHBUPOBAHHOM KOMIUIEKCE.
KaranuzaToppl, KaraauTUyecKue  peakuuu.  ABTOKATaIu3.
@epMEHTATUBHBIM KaTanu3. 1'0OMO- M Te€TEepOreHHbIH KaTaaus.
Llennble  peakmmu. IlocimemoBaTenbHBlE W MapauIeNbHbBIC
peaxIuu.

VcTHBIN
Ompoc
JIP

PactBopsl. Peakuuu B
BOJHBIX PacTBOpPax.

JucnepcHsle cucteMbl UX kKiaccudukanus. TepMoauHaMudecKas
HEYCTOWYHMBOCTh F€TEPOTCHHBIX AUCIIEPCHBIX CHCTEM.
[ToBepxHOCTHBIE siBIIeHHS U ancopOius. CyCrlieH3uH U SMYIbCHH.
KosutonaHeie pacTBOpBI M MX CBOMCTBA. 30JM U TEJIH.
Koarymsius. A3po30:u, JbIMBI, TyMaHbl. ['a30BbIe pacTBOPBHI.
[MaprmansHoe naBnenue. 3akoH JlanbToHa. XUMHUYECKast TEOPUS
pactBopoB J[.J1. MenneneeBa. PactBopenue kak pu3uxo-
XUMHYeCKHid Tporecc. PactBopumocTts BemecTB. CriocoOb!
BEIpaKeHUS KOHIeHTpanuu. 3akoHsl Payms, ['eapu. Ocmoc.
3akon Bant-T'odda.

OCHOBHBIE TTOJIOKECHUS TEOPUH IMEKTPOITUTHICCKOM
muccormanuy. CHIbHbIE U C1a0ble AeKTponnThl. CTeleHb
JUCCOIMaIiy U akTopsl Haeé Biustomme. Koncranra
JTUCCOIMAITUH U (haKTOPHI Ha e€ BIHSIONINE. 3aKOH pa30aBICHHUsL.
[lonsarue o TCOPUU CUIbHBIX 3JICKTPOJIUTOB. AKTI/IBHOCTL,
K03((ULNEHT aKTUBHOCTH, HOHHAsI CHJIa PacTBOpa.

Honnoe npoussenenue Boasl. Bogopoansiii mokasarens (PH).
IToHSTHS O KMCIIOTHO — OCHOBHBIX MHAWKATOpax. [ waponms
coneir. HeoOpatumerii rugponus. CTereHs 1 KOHCTaHTa
ruaponn3a. BimstHne TemnepaTypsl U pa30aBiieHHsI Ha CTEIICHb
rugponmsa. bydepHsie pacTBops! 1 ux cBoiicTBa. [Iponssenenue
pactBopumoctH (I1P). YcmoBus BeImageHns ocaaka

Y CTHBIN
Ompoc
JIP

XuMusT ~ KOMIUIEKCHBIX
COEIMHEHUI.
KommexcoobpazoBanue
B pacTBOpax.

Koopaunanuonnas teopust Bepuepa. Jluranael. Tunst
KOMILIEKCOB. JIeHTaHTHOCTB. XenaTsl. [Ipupoga XUMHYECKHX
CBsi3el B KOMIUIEKCHBIX coequHeHusX. HomeHknarypa
KOMIUIEKCHBIX CO€JMHEHUN. MarHuTHbIe CBOICTBA COEAMHEHU.
BbuosnemenTsl. buonuranasl. O6mas xapakTepucTHKa
KOOPAWHAIIMOHHBIX COeAMHEHHH OMOMETaJIOB ¢ OMOJIMraHAaMu.

VcTHBIN
Ompoc

OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIE
MPOLECCH, UX
3aKOHOMEPHOCTH U HX
poJib B
OHMOJIOTHYECKHX
cucTeMax.
DIEeKTPOXUMHUYECKHUE
MPOIECCHI.

OKHCIUTENEHO-BOCCTAHOBUTENLHBIE MPOLIECCH. BrusiHue
KHCIIOTHOCTH CPEJIbl Ha MPOYKTHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peaknuii. OneHKa TepMOANHAMHYECKON
BO3MOXXHOCTH NPOTEKAHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuui. DNEeKTPOAHbIN NoTeHIMa. P HanpspKeHUs METalIoB.
CraHgapTHbIE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE TOTEHLIUAMBI.
lanpBannyeckwuii anement. DJ[C ralbBAaHUYECKOTO AJIEMEHTA.
DNIEKTPOIU3 PACIIIIABOB U BOAHBIX PACTBOPOB COJIEH.3aKOHBI
Dapages.

YcerHbn
Ompoc
JIP

0030p CBOICTB
9JIEMEHTOB M UX
Ba)KHEHIIINX COEJIMHEHNH.

Knaccudukanuss ¥ pacmpoCTpaHEHHOCTh  XMMHYECKUX
JJIEMEHTOB B OpraHu3Me M OKpyxkarowmei cpexe. Poib
3JIEMEHTOB-OPTraHOT€HOB M HMX COEIMHEHHUH B PACTUTEIBHOM H
KUBOTHOM MHpe. MeTamisl )KU3HH MX POJb B PACTUTEIHHOM H
KUBOTHOM MHpe. Makpo- W MHKpPOIIEMEHTH B CpeAe H
OpraHu3Me 4eJoBeKa.

Boaopoa. O wmecre Bomopona B Ilepuoguueckoil cucrteme.
H3oTtonmsl Bomopona. ®Pusnmyeckue U XUMHUYECKHUE CBOMCTBA
Boznopoaa. CoenquHeHUs: BOAOPOAA C METalIaMl U HEMETaJUIaMU.
Boga. CtpyxTypa u cBoiicTBa Bojbl. Boza kak pacTBOpUTENb
lagorenpl.  OOmas  xapakrepuctuka.  [amoreHl — Kak
okucauTeny. BogopoaHele U KUCIOPOIHBIE KUCIOTHI FaJOr€HOB.
OTHOCHTENbHAS  YCTOMYMBOCTH  KHCIOPOAHBIX  COCAMHEHUH
raJoreHoB. brnoxummudaeckasi pojib TaJIOTEHOB.

YcerHbIn
Ompoc
JIP
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Kucaopoa. M3orons! kucnopona. DNeKTpOHHOE CTPOECHUE U
CBOMCTBa MOJEKYJIbI Kuciopona. Kucimopon u mpupona. O30H.
O3zonupoBanne, OKCHIBI B THAPOKCHUIBI. 3aKOHOMEPHOCTH B
W3MEHEHHHU CBOWCTB OKCHIOB, THAPOKCHAOB B PSAAAX M IPYIIIAX.
Ilepnoguueckoit cuctemsl. [lepokcunsbl.

Xaabkorenbl. OOmas  XapakTEpHCTHKA. Cynbduns.
PacTBOpUMOCTH CyIbp(QUIOB. BoccranoBurensHas
AaKTUBHOCTH CyJib(puaoB. [lomydeHue, cBOHCTBa U IPUMEHEHUE
okcunoB  ceppl.  CepHas M CcepHHUCTas  KHCIOTHI.
ComnocTtaBiieHHE CUIbl KUCIOTHOCTH U NPOUYHOCTH CEpPHOH U
cepHucToit kucioT. OKucIUTENbHAas aKTUBHOCTb CEpHOMH
kuciaotel. Conu cepHoit kucnorel. KBacusl. Tepmuueckas
YCTOWYHBOCTH CyibdaToB. Posb cepbl B Onomosekynax.

A3ot u ¢ocdop. Obmas xapakrepuctuka. A3or. CTpoeHHEe H
MPUYMHA OTHOCHTENbHON MWHEPTHOCTH MOJEKYJBI a30Ta. A30T B
npuposne. AMMmuak. PaBHoBecue B BOAHOM pacTBOpE aMMMaKa.
KucnoponHsle coequHEHHS a30Ta. ODHEPreTHKa MONydYCHUS |
CBOIicTBA  OKCHIAa  a30Ta.  A30TcoACpKallue  KHCIIOTHIL.
BzaumopeiictBue  a30THOM  KHCIOTBI €  METaJlaMH K
HeMeTaJulaMi. A30THble ynoOpenus. CBoWCTBa W pPOIb
XMMHUYECKHUX CBsI3el a30Ta B OMOMOJIEKyax.

®dochop. Dochopubie  kucIOTH. OCHOBHOCTH  (POCGHOPHBIX
kucinotT. @Docdarel. PactBopumocts u ruaponu3 (ocdartos.
®dochunet  meramioB. Dochop B mpupoae. DochopHbie
ynobperns. CBoiicTBa M POib XMMHYECKHX CBsizel (ocdopa B
OmoMoIeKynax,

VYraepoa. Kpemuumil. OOmas xapakTepuctuka.  YTiepona,
Momudpukamus  cBobogHoro yriaepoga. CBsi3b  CTPYKTYphI €O
cBoiicTBaMH. Yromb Kak amcopOeHT. [lomyueHme wu cBoHcTBa
OKCHIIOB yriepoaa. MoHookenn yriepona. KapOoHMIBI MeTauIoB.
Juokcun ytia pona. PaBHoBecue B BOJHBIX pacTBOpax AMOKCHAA
yraepona. KapOonatel. KapOoHaTHOE paBHOBEcHE B IPHUPOJC.
CBolicTBa XUMUYECKUX CBS3€H yriepoja B OMOMOJICKYyIax.
Kpemuuit. Xumudeckue u U3NUECKHE CBOWCTBA KPEMHHUSL.
Kucnoponsie coeanaenns kpeMHus. KpeMHIeBbIe KUCTIOTHL.
'Cunukartsl, [ Maponn3 cummkaTos.

Ilenounbie MeTaIbl. CpaBHUTENbHAS XapaKTEPUCTHKA IETOUHBIX
METAUIOB. XapakTepUCTHKa aTOMOB M HOHOB  IIEJIOYHBIX
MeTamoB. OKCHIBI, IEPOKCUIBI U THAPOKcHIbl. [lonydenne u
cBoiicTBa coneil. buonornueckas ponb Hatpus U kaaus. Kanuiineie
yIoOpeHus.

Bepuiiuii, marumii. IllenouyHosemesnbHble Meramabl. OOrmias
XapaKTEepUCTUKAa JJIEMEHTOB BTOpPOM rpynnsl. Baknelniue
coenuHeHust Oepwiuinsi ¥ MarHus. [waponus comedd Oepuiutus
Marausl. [llenognozemenpabie MeTaIuibl. OKCHUIBI, THAPOKCH/IBI M COJIH
LIEJIOYHO3EMENIbHBIX METALIOB. Poilb  COEMHEHMM KalbLusl H
Mar"us B ’)KUBOM OpTraHU3ME.

Xumusi d-31emeHToB. DU3MUECKHe CBOWCTBA, MPOCTHIX BEIIECTB.
CreneHn OKUCIEHHsA. 3aKOHOMEPHOCTH B M3MEHEHHU CBOWCTB
HOPOCTBIX BEIECTB M COEIUHEHHH MEpPEeXOAHBIX JJIEMEHTOB B
nepuojax W TIpymmax.  llepexoiHple  SNEMEHTHI  Kak
KoMIuieKkcooOpazoBaten. OcoOCHHOCTH XUMHHM 0-3JIEMEHTOB MO
CPaBHEHUIO C XUMUEH S, P-JIEMEHTOB.

IMomrpymma xpoma. OOmas XapaKTepUCTUKA  DJIEMEHTOB
TIOATPYTIIIBI XpoMma. duznyeckue u
xuMudeckne cBoicTBa xpoma. Coenmumnenune  xpoma (II):
OKCHUJI, TUAPOKCUJ, CONU. XpOMAaThl U

Juxpomatbl. OKHCIHTENbHAsST aKTHBHOCTh coeuuenuit xpoma (VI).
Baxneiimme coequHenns MonmuO/ieHa 1 Boib(pama. bromorndeckas
poIb,
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IMomrpynma mapranma. OOmas — XapakTepUCTHKAa — JIEMEHTOB
noarpynmsl - Mapranna. OKCHABI M THUAPOKCHABI MapraHia.
YCTOHYMBOCTh COEIUHEHUN pa3IuYHOW CTENEHH OKHUCICHMS
Mapraiua. MaHraHaTbl M IepMaHraHatel. BiusiHue cpeapl Ha
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHYIO  AKTUBHOCTb  COEAWHEHUI
Maprasua. buonoruueckas poyib COSAMHEHUI MapraHia.

OneMeHTHl BOocbMoOW moarpynmbel. OOmas —xapaKTepHCTHKA.
Kenezo. Okxcuapl U THIPOKCHUABI kene3a. Iuaponmus u
yCTOWYMBOCTB cojiei xene3a. @epputsl. deppatsl. KoMiiekcHbie
coenuHeHust  keneza.  CoenuHeHMs — KoOambTa M HHKENHS.
Bronorudeckast posib (-31eMEeHTOB ceMelcTBa Kele3a.

2 cemecTp

HaumeHnoBanue pazaena

ConeprxaHue pasnena

®opma
TEKYIIEro
KOHTPOJIS

XUMHYECKOE paBHOBECHE.
KoHCTaHTBI XMMHUYECKOTO
paBHoBecus. [Ipunnun Jle-
[MaTense.

Xummueckoe paBHOBecHe. KOHCTaHTBI XMMHYECKOTO PpaBHOBECHS.
BelpaxkeHne A1 KOHCTAHT paBHOBECHUS B Cllyd4ae TIOMO- U
reTepOreHHBIX paBHOBecHH. 3akoH AeHCTByIOIMX Macc. CMelieHue
xumuueckoro paBHoBecus. IIpunnun Jle-Illatense. Bnusnue
TeMIIepaTyphl, 1aBJICHUSA U KOHLIEHTPAI[MM PEareHTOB Ha XHUMUYECKOe
paBHOBECHE.

VcTHBIN
orpoc,
KP

[Tporonutnyeckas Teopus.
Bydepusie pacTBOpHI.

OOmme cBenenus o pactBopax. PactBopumocts. BoaHbie n HeBOAHbIE
pacTBopuTeNnu. XuMuYeckas (TUApaTHas) TEOpPUS  PAcTBOPOB
H.N.Menneneesa. I'uapatsl, conbBaThl, Kpuctaioruaparsl. oHHOE
COCTOSIHME 3JIEMEHTOB B  pacTBopax. CBOWCTBa BOABI  Kak
pactBoputenst. CrocoObl BBIpRKEHHS KOHLEHTPAIMA PacTBOPOB.
CuiibHble W caOble JIEKTPOIMTHL. 3akoH paszdasieHus OcBayibia.
Kommonnueie pactBopsl. Kommomagaoe cocTosiHHE B HPUPOTHBIX
cucTteMax.  AdpO3OJIbHBIC  3arpsA3HEHHS  OKPYKAIOMEH  Cpessl.
IIporonutudeckas teopus (Teopus bpencrena-Jloypu). PaBHoBecue B
CHCTEME KHCJIOTa — COIpPSDKEHHOE OCHOBaHME M PACTBOPHUTED.
KoHcTaHTa KHCIIOTHOCTH M OCHOBHOCTH. KHCIIOTHBIE M OCHOBHBIC
cBoiicTBa pacTtBopureneil. KoHcranra aBTompoToimsa. BomopomHsrid
nokaszarenb. BiusHMe NMpUpOJsl PacTBOPUTENS HAa CHIYy KHCIOTHI U
ocHoBaHUA. bydepHbie pacTBOpel M uX cBoictBa. Pacuer pH
OydepHbIX pacTBOpoB. bydepHas emrocts. Tumbl 0ydepHbIX cucTeMm,
1X Ha3HAUYEHHE B aHAJIM3E.

Ycerabn
oTpoc

Peakunu
KOMILIEKCOOOpa30BaHUs H
OKHCIIUTEILHO-
BOCCTAHOBMTEIILHEIC
peaxIum.

Knaccudukamus KOMIUIEKCHBIX COCAMHEHHWH. PaBHOBecHs peakiuit
KoMIuIekcooOpazoBanus.  CTynmeHdaroe  KOMIUIEKCOOOpa3OBaHMUE.
KoncranTs! ycToitunBocTr (cTyneHyarsie n oouue). OCHOBHBIE THIIBI
COEIMHEHUH, 00pa3yeMbIX C YYaCTHEM OpPTraHMYECKHX PpEearcHTOB.
XenaTel, BHYTPUKOMIUIEKCHBIE  coefnHeHHA.  OKHCIUTEIhHO-
BOCCTaHOBUTENBHBIN NOTeHIMAN. YpaBHeHue HepHera. CTaHmapTHBIN
u (dopmanbHblli ToTeHIMaANbL. CBsI3b KOHCTaHTBl PaBHOBECHS CO
CTaHIAPTHBIMH W (QOpMaJbHBIMM NOTeHIMalamMu. Hanpaenenue
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHON peakuuu. DakTopsl, BIHAIOLINE
Ha HampaBlieHHE OKHCIUTEIHFHO-BOCCTAHOBUTEIBHBIX peakunii (pH,
KOMIUIEKCO0Opa3oBaHue, obpazoBaHue MaJIopacTBOPUMBIX
COEJIMHEHUIN).

KP

[IpoGootcop.
MeTpoJioruyecKue OCHOBBI
XMMHYECKOTO aHaJIM3a

[IpencraBurensHOCT NPOOBI; Mpoba W 00BEKT aHaiM3a; mpoda u
Meron aHanuza. OTOOp Mpod TOMOTEHHOTO M TeTEPOTeHHOTO COCTaBa.
CnocoObl  monydeHHs] CpeiHed MpoObl TBEPABIX, JKUAKHX |
ra3000pa3HbIX BEIIECTB; YCTPOMCTBA M NMPHEMBI, HCIOIb3yeMbIe MpH
9TOM; TMepBHYHAs o00paboTKa ¥ XpaHEHHE TMpod; IOo3UpyoLIHe
ycrpoiictBa. Ilotepu u 3arpsisHeHHs npu 1poOooTOope. XpaHeHHE
pOOEIL. OcHOBHBIE CTIOCOOBI  TlepeBoa MpoOBl B (opmy,
HEOOXOIMMYI0 JJisi JaHHOrO Buaa aHaimm3a. CrmocoOBl  OIEHKH

VY cTHBIN
orpoc,
KP
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NIPAaBUJIBHOCTU: HUCIIOJIb30BAaHWE CTaHAAPTHBIX 00pasloB, METOX
J100aBOK, METOZ BapbHPOBaHMS HABECOK, COIMOCTABICHHUE C IPYTHMHU
METOJAMH. Knaccuduranms MOTPEIIHOCTEN aHanu3a.
CucremaTnueckue ¥ CiIydaiiHple morpemHocTd. [lorpemHocTn
OTAENBHBIX cTagui XHMHYECKOTO aHaIn3a. OcHOBHBIE
XapaKTEPUCTUKH MeToza aHann3a: MIPaBIIIBHOCTh "
BOCIIPOM3BOAUMOCTE, KO3()(UIMEHT YyBCTBUTEIBHOCTH, IIpEIEI
OOHapy)XeHMsl, HWXKHSS M BEPXHSS TPAaHUIBl  ONpPENeNsIeMbIX
cogepkanuii. CraTucTiyeckas oOpabOTKa pe3ysbTaTOB M3MEPEHHH.
3aKOH HOPMAJIBHOIO paclpefeieHus CIy4alHbIX OIMHMOOK, t-
pactpegenenus. CpenHee, ucnepcusi, CTaHIApTHOE OTKJIOHEHUE.

TurpuMeTpuuecKuid aHaIN3.

CyniHocTs TUTpUMETpUH. TpeOoBaHus, MPEABSIBIsIEMbIE K PEaKIUsIM
B THTPUMETpUYECKOM aHanu3e. [lepBuuHbIe cTaHAApTHI, TPEOOBAHMS,
npeabsiBisieMble Kk HUM. @Dukcananel. BropuyHble CTaHAAPTHL
Kpussie TuTpoBanus. Ckadok TUTPOBaHUSA. TOUKa IKBUBAJIICHTHOCTH U
KOHEYHas TOYKa TUTPOBaHUs. 3MepuTenbHas nocyaa. Berancnenus B
TUTPUMETPUYECKOM aHaim3e. KpuBele THTpOBaHHA. THUTpOBaHHE
CHIIFHOW KHCIIOTHI CWJIBHBIM OCHOBaHWEM (WM Hao0OopoT); ciaboi
KHCJIOTHl CHJIBHBIM OCHOBaHHEM; CIIa0Or0 OCHOBAaHHUS CHJIBHOM
kuciaoTol. DakTOpHl, BIUAIOMIAE HA CKA4OK THUTPOBAHHS (BIHMSIHUC
BEJIMYMHBI KOHCTAHT KUCJIOTHOCTU HMJIM OCHOBHOCTH, KOHICHTpAIUU
KHCJIOT WJIM OCHOBaHMH, TEMIIEpPaTypbl U MOHHOW cuibl). CrocoObl
OOHapyXeHHMsT TOYKH  OSKBHUBAJIEHTHOCTH.  KHCIOTHO-OCHOBHBIE
uHIUKaTopbl. MHTEpBan nepexona MHAMKaTOpa. BeiOop mHAMKATOpA.
Komriekconomerpudeckoe TUTPOBAHUE. MeraiioxpomMHbIe
WHAUKATOPEL.  OKHCIHATENFHO-BOCCTAHOBUTENIFHOE  THUTPOBAHUE.
KpuBple OKHCIUTEIHHO-BOCCTAHOBUTEIBHOTO TUTpOBaHHA. CIocoObI
OTpeNeNIeHNs] TOYKHA  OSKBHUBAJICHTHOCTH. [lepMaHTaHaTOMETpHS.
Hopomerpus.

YcrHbIn
ompoc,
KP

IToreHunomMeTpuieckue
METO/IbI aHAIN3a

Domras XapaKTEpUCTHKA JNEKTPOXUMUYECKHUX METOJIOB.
Knaccudukanms 3meKTpoXUMHYECKHX METOJOB. DIEKTPOXUMHYECKAs
uens (sruerikm). VIHANKATOPHBIM 3JEKTPON M 3JIEKTPOJ CpPaBHEHHS.
[psmast noteHnuomerpus. M3mepenne norteHnuana. OOpatumble H

HeoOpaTHMbIe OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIE CUCTEMBL.
WNHaukaTopHbIE JIEKTPOJIBI. Honomerpust. Krnaccudukarms
HMOHOCEJIEKTUBHBIX 3JEKTPOLOB. CrexyIsTHHBIE JNEKTPOIBI.

Meraundeckue 2JeKTpobl. KodhdHIMeHT CeleKTUBHOCTH, Bpemsi
oTivka. Monomerpus u pH-MeTpus, X IPaKTUUECKOE IPUMEHEHUE.
[ToTeHOMETpHUUECKOE TUTPOBAHUE.

VcTHBIN
orpoc

CHeKTpOCKOHI/I‘IGCKI/Ie
METOAbI aHaJIn3a.

CHGKTp QJICKTPOMArnuTHOIO H3JIy4YCHUs, €ro OCHOBHBEIC
XapaKTCPpUCTHUKHU U CIIOCOOBI X BbIpaKCHUS (Z[J'H/IHa BOJIHEBI, YaCTOTa,
BOJIHOBOC qucCio, IIOTOK H3JIy4YCHUA, I/IHTGHCI/IBHOCTB).

VYierpaduonerosas, BUAMMas W HHQpaKpacHas 00JacTH CHEKTpa.
Knaccudukanms criekrpockonuueckux MeTosoB. CIEeKTphl MOJIEKYIL.
IIpencraBnenue MOJIHOM SHEPTUU MOJEKYJI KaK CyMMBI 3JIEKTPOHHOM,
KonebarenbHOM ¥ BpamarenbHod. OCOOCHHOCTH MOJIEKYJSPHBIX
CHEeKTPOB. AOCOpOLMOHHAS CIEKTPOCKONmus B Y®- u BUIAUMOMA
obmacTsx crekrpa (cnekrpodoromerpusi). CymHOCTh METOIa. 3aKOHBI
TIOTJIOIEHNUA  BJICKTPOMArHUTHOI'O H3JIy4CHUA U CIocoOBl X
BEIpakeHus. 3akoH byrepa-JlamGepta-bepa, ero maremarnueckoe
BbIpakeHue. BemuuHsl, Xapakrepusyromue noruomenue. MomspHsiit
ko3 punrenT noriomenns. OnTudeckas IIOTHOCTh. BrIGop yciioBuit
M3MEPEeHUs TOTJIOMmEHusT (A, pacTBOp CpPaBHEHHS) W IIOCTPOCHUS
rpagynpoBoyHoro rpaduka. CrnekTpopoTOMETpUYECKHH  METO.
aHanmuza.  CriocoOBbl  OmpeneneHns  KOHIEHTPalWi  BEIecTB.
dotoanekrpokonopuMeTpel ¥ criekTpodoroMeTpsl. [IpumeHeHue

CHEKTPO(YOTOMETPHH.

VY cTHBIN
orpoc,
KP, K
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3 cemecTp

IIpenmer oprannyeckoi XUMHUH. TeopHst XUMUUYECKOTO CTPOCHHUS |Y CTHBIN
Brenenne. Ctpoenne A. M. bytnepoBa. Hzomepus. Crpoenme artoma yriepona. |Ompoc
aToMa yriepoaa. T'ubpuam3amms. I'eomerpus OpraHu4eCcKux mounekya. |JIP
T'ubpunmsanus. Teopust | OnextponHsie >Pdextsl. Tumel peaknuii B opranudeckoit |KP
XUMHUYECKOT0 cTpoeHus. | xumud. Tunsl yactun. Hykneopwmsr u anekrpoduisl. KucnoTst
u ocHoBanus bpéucrena u JIsouca.
Knaccuduxanus yriaeBomoponos. HomeHknatypa opraHuueckux |Y CTHBIN
. | coenunennii. Mzomepus ankaHoB, MeTonsl JabopatopHoro u |Ompoc
VYrneBoaopoasl. AJKaHbL:
HOMCHKIATY A, CHHTE, NPOMBIIUIEHHOTO ~ TIOJIydeHHMs,  mpouecckl  nepepaborku JIP
CBOHCTBA, TPHPOTEHIE MPUPOJHOTO YIJIEBOJOPOJHOTO Chipbd. Kpekunr, pI/I(l)OpMI/IHFf
HCTOHIRE W30MEepH3aIHsL. Peaknun panuKaIbHOTO 3aMEIICHUS:
3aKOHOMEPHOCTH M MeXaHu3M. [lanoreHankanel. Peaknwusa
Bropua.
YrneBonopoasl, coAepKalluX KpaTHble CBs3U. ['eomeTpust U |YCTHBIM
3JIEKTPOHHOE CTPOEHHUE IBOMHBIX M TPOMHBIX cBszel. M3omepus |Ompoc
MOJOXKEHUsT  KpaTHOM  CBs3M, TreoMerpuueckas unzomepwus. |JIP
HomenknaTypa ankeHOB, aJKHHOB, JHCHOB, COCTaBIICHHE
Henpenenbubie . "
YIICBOIOPOTHL. CTpOCHHE Ha3BaHUil MONMHEHACHIECHHbIX  COEMHEHMUI. Xumuueckue
KATHEIX cBAse, peaKmum CBOICTBa HemnpeIeNbHBIX YTIEBOJOPOIOB, peaKuum
HPHCOCIHEHH. 3H€KTE)O(1)£/IJ‘II:HOFO U PaUKaIbHOTO NPUCOECTUHEHUS 110 ABOHHON
u TpoitHoi# cBs3u. IIpaBuno MapkosHukoBa. Peakius Kydeposa.
ITomyueHune ankeHOB: AETHIPUPOBAHME AJKAHOB, ACTHApATALUA
CHHUPTOB,  JerugporajgoreHuposanue. IlpaBuno  3aiiuesa.
Peakiiy onuro- ¥ NOJIMMEpU3AIHIH.
OCOOCHHOCTH  XMMHUYECKMX CBOHCTB OcH30ma W ero |YCTHBIH
npou3BoAHBIX. CTpoeHHEe OCH30JBHOIO KOJBIIA, COmpshkeHHe, |Ompoc
Apomaruueckue apomatnyHOCTh. Homenkmatypa apenoB. CmocoOwr momydenus |JIP
yrieBonopoabl. Ctpoenue, | apomatuueckux YB. Xumuueckue cBoiicTBa apeHOB. Peakuuu
cBoiictsa. [TonsiTne 3NEKTPOQUIBHOTO  3aMEIICHHS B  apOMaTH4ecKOM  Sfpe,
ApOMaTHYHOCTH. 3aKOHOMEPHOCTH M MEXaHW3M. BimsHMe 3amecTHTENs Ha
npouecc 3amemenus. Opuentantsl | u |l poga. CornacoBanHas u
HECOIJIACOBAHHAS OPHUEHTALIUS.
DOyHKIIMOHAIbHBIE COEJIMHEHMUS. Kucnopoaconepsxamue |YcTHbIH
coenunenus. CBOWCTBA W DJIEKTPOHHOE CTpoeHue aroma |Ompoc
CnupTsl, heHOIBI 1 KHCJIOpOAA U TMAPOKCUIbHOU rpynnsl. Homenknarypa cuupros. [JIP
npocThbie 3GUpPbL: CUHTe3, | Peakunu mo ruapokcuiabHo# rpymnmne. KucioTHOCTh cMPTOB, ee
CBOWCTBa, HOMEHKJIATypa, | 3aBUCHMOCTH OT CTPOEHUS YTIIEBOAOPOIHOTO paanKaia. MeToasl
Oronornyueckast poJib. MOJYYEHHUs] CHUPTOB B HPOMBIIUICHHOCTH W B JaOOpaTOpHH.
IMpocteie  »>duppl:  CTpoeHHME, HOMEHKJIATypa, CHOCOOBI
MOJYYEHHs 1 XUMHYECKHE CBOICTBA.
KapO6onmmsHbie Crpoenue KapOOHMITEHOM TPYIIIBL. Homenknatypa |YcTHblil
COEIMHEHUS: AIBACTHIBI, | KapOOHMIBHBIX COSANHEHNH. ANBJETH B, KETOHBI: ocoOeHHOocTH |Onpoc
KETOHBI, KapOOHOBBIE CTPOEHUSI M CBSI3aHHBIE C HUMH pa3Jinuus B cBoiicTBax. Peakmum [JIP
KHCJIOTHI M UX OKHCIICHUS U BOCCTAHOBJICHUS. Hyxneodpunsnoe |KP
MIPOU3BOJIHEIE. MPUCOEINHEHNE: PEaKUWH C KUCIOPOAHBIMM, a30THBIMH U
yriaeponubiMu Hykiaeodwmiamu. OcHoBanmsi [ludda. Peakmuun
aNbJI0JIFHO-KPOTOHOBOW KoHAeHcaruu. CTpoeHHe M CBOMCTBa
KapOOHOBBIX KHCIOT W WX coyei. [Ipom3BOgHBIE KHCIIOT:
CIOXHBIE 3(UPBl , AHTHUAPHUABL, XJIOPAHTHAPHUIAB W aMUIBL,
nojgydyeHue W cBoicTBa. CioxHO3(pUpHas  KOHAEHcAalus
Knsitzena.
AMUHBI, aMUHOKUCIIOTBI, | DJIEKTPOHHOE CTpoeHHe aToMa a3oTa. OCHOBHOCTb aMHHOB, |YCTHBIHI
HENTHIBI, OSITKH. BIUSHUE Ha Hee CTPOEHHs YIJIEBOAOPOAHOro pajaukana. |Ompoc
CrpoeHue, CBOICTBa U CompspkeHne B apomMaTtnieckux amuHax. HyxneodunbrHocts [JIP

(hyHKIHH.

aMHMHOB, AJKWIMPOBAaHWE M alWIMPOBAaHHE II0 aTOMY a30Ta.
HomenknaTypa aMiMHOB. AMUHOKHUCIJIOTHI: CTPOEHUE, CBOMCTBA U
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HOMCHKIIATypa. AMMOTEPHOCTh AMHHOKHCIOTHI B PacTBOpax.
Metonpl monydeHuss amMuHOKHCHOT: peakuus IlTpexkepa-
3enuHCcKOoTO, MeTon ['abpmdnsa. CTpoeHHe MEenTHAOB M OEIKOB.
Ientumuas cBsa3p. CBoiicTBa OENKOB, KAYSCTBCHHBIC PEAKIIUU:
KCaHTOTIPOTEHHOBas, OnypeToBas. DyHKINH OEIKOB B >KHBBIX
opraHuszMax. epMeHTHI.

8 CtpoeHue yrieBooB, crocoOsl nx kiraccupukanuu. OyHKuu B |Y CTHBIH
Yrresomgpl. CtpoeHue, JKUBBIX OpraHm3Max. XHMMHYECKHE CBOMCTBa MOHOcaxapuuoB, |Ompoc
knaccuukanys, Gusuko- | onTudeckas wu3omMepus. [lucaxapuisl: BoccTaHaBiuBatoimue u (JIP
XMMHYECKUE CBOICTBA. HEBOCCTAHABIIMBAIOLINE  caxapa, peakIMh OKUCIEHHS U
Onruueckast U30MepHsl. pacmervienust.  [lonucaxapuapl:  knaccudukanust, (yHKIWH.

I'maponus kpaxmaia.
2. 3.2 JlabopaTopHble padoThl
1 cemecTp
No HaunmenoBanue paznena TeMaTHKa 3aHSTHIA dopMa TeKyLEro
KOHTPOJIS
(cemuHApOB)
1 2 3 4
1. |OcHOBHBIE TIOHATHA H 3aKOHHI | TexHnka Ge3omacHOCTH IpH paboTe B VYceTHbll onpoc,
XUMUH. Knaccel | xumnaeckoit 1abopaTopus . Ortuer no JIP,KP
HEOpPraHW4YeCKUX coequHeHnii | Jlaboparopuas pabora Nel:
«OCHOBHBIE KJIaCChl HEOPTaHNIECKUX
COEIMHEHUIT
2. | Xumuueckas kunetuka. Karamis.  |JlaGoparopaas pabora Ne2 VYcTHBIM ompoc,
«XuMHUYecKast KHHETHKA. Otuer no JIP
XUMHYECKOE PaBHOBECHEY
3 | PactBopsl. Peakuuu B BonHbIX JlabopatopHnas pabora Ne3 VYerHbll onpoc,
pacTBopax «DNEeKTPONUTHIECKAS TUCCOLIHAIIHSI. Oruer o JIP, KP
Bydepnsie pactBopb», «'napomuscomneit. PH».
4 | OKHCIUTENBHO- UlaGopaTtopHast paborta Ne4. YcTHBIH ompoc,
BOCCTAHOBUTCIBbHBIC NIPOLECCHI, OKHCIINTENHHO-BOCCTAHOBUTEILHEIC peakuuun. Ortuet o JIP
UX 3aKOHOMEPHOCTH U uX poiab |Cocrasienue ypasHeHuit OBP: a) meton
B OMOJIOTHYECKUX CHCTEMAX. 3JIEKTPOHHOTO OanaHca; 0) METO[] AIEKTPOHHO-
DIEeKTPOXUMHUYECKHUE MOHHOTO OarnaHca
MPOIIECCHI.
5 | O030p CBOICTB 2IEMEHTOB U UX JIaGoparopHas paboTa Neb: VerHelit onpoc,
BaKHEHIINX COS/IMHEHHH «CBo¥iCTBa METAJUIOB U HEMETAILIIOBY Ortuer no JIP
2 cemecTp
Ne HanmenoBanue 1a00paTopHBIX paboT Popwma Texytero
KOHTPOJIS
1 |BsBemmBanue. [IpuroroBineHmne pacTBOPOB. Oryer o JIP
2 |Turpumerpuueckuii aHanu3. KHCIOTHO-OCHOBHOE THTPOBAHHE.
CrangapTu3zanus pacTBopoB. Maremaruueckast 00paboTKa pe3ysbTaToB Ortuer no JIP
9KCIEPUMEHTA.

3 |Ompexenenue )eCTKOCTH BOABI METOIOM KHUCIOTHO-OCHOBHOTO THUTPOBAHHS. Ortuer no JIP

4 |CrangapTu3anys pacTBOpa MepMaHranaTa Kainus. OnpeneneHne coaepkaHust Oruer 1o JIP
xenesza(ll) MeTooM OKHCITUTENEHO-BOCCTAHOBUTEILHOTO THTPOBAHMS.

5 |Onpenenenune o0IIei KECTKOCTHA BOJBI METOJOM KOMIUIEKCOHOMETPUIECKOTO Oruer o JIP
TUTPOBAHMA.

6 |Omnpenenenue pH pactBopoB. IToTeHIIMOMETpUYECKOE ONPENEeICHHE HUTPAT- Oruer 1o JIP
MOHOB B IPUPOAHBIX BOJAX.

7 |CnexTpooTOMETPHIECKOE OIPE/IeIEHHE HUTPUT-HOHOB B IIPUPOAHBIX BOJAX. Ortuer no JIP
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3 cemecTp

1 Bsenenwne. Ctpoenue atoma JlaboparopHas pabora Nel. KauecTBeHHbIi aHaimm3 | Y CTHBIHA ompoc,
yrieponaa. FI/I6pI/I,I[I/ISaI_[I/I$[. Teopm OpPraHMYECKHX BEIIECTB. Ortuer o JIP
XMMHYECKOTO CTPOEHMUSI.

2 |YreBogopo/sl. AJIKaHsI: JlaboparopHast pabora Ne2. [Tomydenne u cBoiictBa | Y CTHBIH 0OI1Ipoc,
HOMEHKJIATypa, CHHTE3, CBOKCTBA, | yIJIeBOAOPOIOB. Ortuet o JIP

NPUPOHBIE UCTOYHUKH.
HernpenenbHbIe YII€BOIOPOBI.
CrpoeHue KpaTHBIX CBsI3eH,
peaKkuuy MPUCOETNHEHUS.
|ApOMaTHIECKHE YTIICBOIOPOIBL.
Crpoenne, coticTa. [TonsTre

ApOMAaTHYHOCTH.

3 |Cnuprel, Genonsl ¥ npoctsie 3¢upsl: | Jlaboparopras padora Ne3. Kucnopopconepxamme | Y CTHBIH onpoc,
CHHTE3, CBOMCTBA, HOMEHKJIATypa, COCIMHEHMUSL. Oruer o JIP
Oronornaeckast poiib.

Kap6OHI/IHLHBI€ COCOINHCHUA:
aJIbACTHUIbI, KCTOHBI, Kap6OHOBLIe
KHUCJIOTBHI U UX MPONU3BOJHBIC.

4 |AMUHBI, aMUHOKHCIIOTHI, IENTUBL, | JlabopaTopHas pabota Ned. Asorconeprkalye Vernerii onpoc,
oemku. CTpoeHue, CBOWCTBA H COCIMHEHMUSL. Ortuet o JIP
dhyHKIHN.

5 [Yrnesombl. CTpoeHue, JlaGoparopHas pabora Neb. VrieBobi VcTHBI ompoc,
KJIacCU(pUKaIys, PHU3UKO-XUMHUUCCKUC Oryer o JIP

cBoiicTBa. OnTHYeCKast U30Mepusl.

3amuTa nadoparopHoi padotsl (JIP), Beimonnenue kypcoBoro mpoekta (KII), kypcoBoit
paboter (KP), pacuerHo-rpadmueckoro 3amanmsi (PI'3), mammcanme pedepara (P), acce (D),
koutokBuyM (K), rectuposanue (T) u T.1.

[Ipy W3ydYeHWHM TUCIHHMIUIMHBI TPUMCHSCTCS JJICKTPOHHOE OOy4YeHHE, IUCTAHIIMOHHBIC
oOpa3zoBaTenbHble TexHoJIoruu B cooTBeTcTBHH ¢ PI'OC BO.

2.3.3 IlpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
KypcoBas paGoTa He nmpenycMOTpeHa y4eOHBIM MIJIaHOM

2.4. TlepeuyeHb y4eOHO-METOIUYECKOr0 oOecrevyeHusl sl CAMOCTOATEILHONH PadoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOYJIIO)

ITepedenp yueOHO-METOUIECKOTO 00ECTICYEHHSI TUCITUTUIUHEI 110
Ne Bun CPC BBITOJIHEHHUIO CAMOCTOSATENIEHONW PabOTHI

1 |Odopmienue 1abOpaTOPHBIX pabOT Axwmertos, H. C. JJabopaTtopHbie 1 CEMHHAPCKHE 3aHATHS IO O0IIeH 1
HeopraHnyeckou xumuH : yueonoe nocobue / H. C. Axmetos, M. K.
AsmsoBa, JI. U. baneirmaa. — 6-e u3g., crep. — Cankr-IletepOypr : Jlansb,
2021. — 368 c. — ISBN 978-5-8114-1716-2. — TekcT : 37€KTpOHHBIH //
Jlans : anexTpoHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/168686

I'pann6epr, U. U. Oprannueckast xumust. [IpakTndaeckue paboTsl 1
ceMUHapCcKHe 3aHATH | yaeoHoe mocooue / Y. U. I'panndepr, H. JI. Ham.
— 7-e m3., crep. — Cankr-IletepOypr : Jlans, 2019. — 360 ¢. — ISBN
978-5-8114-3902-7. — Texkcr : 25IeKTpOHHBII // JIaHb : 31eKTPOHHO-
oubnmoreynas cucrema. — URL: https://e.lanbook.com/book/121459

2 |CaMoCTOSATEeNIbHOE U3YUYCHHE Eropog, B. B. O6riast xumust : yaeOHuk a1 By308 / B. B. Eropos. — 2-¢
TEOPETUYECKOTO MaTepuana u3., crep. — Cankr-IletepOypr : Jlans, 2021. — 192 ¢. — ISBN 978-5-
8114-6936-9. — TekcT : neKTpoHHBIH // JIaHb : JIEKTPOHHO-
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ouonmoreunas cucreMa. — URL: https://e.lanbook.com/book/153684..
IOpogckas, M. A. OCHOBBI OPTaHUIECKOW XUMHH : yaeOHOe mocodue / M.
A. YOpogckas, A. B. Kypkua. — 4-e m3n. — Mocksa : Jlaboparopus
3HaHuH, 2020. — 239 c. — ISBN 978-5-00101-757-8. — Tekcr :
AEKTPOHHBIH // JIaHb : 35IeKTpOHHO-OMOMMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/135515

UynpeianHa, J[.A. AHanuTHYECKas XUMHES: yae0. mocobue /
J.A.YUynpsiauna, JIL.U. [Tune. — M-Bo 00pa3oBaHus U HAyKU
Poc.®exnepanyn, Kybanckuii roc.yH-T. — KpacHogap: KybGanckuit
rocyapcTBeHHbIN yHuBepcureT, 2018. - 108c.

3 |CamocTosTeNnsHOE pPElICHUE 3a1au COOpHHK TECTOB U 33[1a4 M0 Kypcy XUMHUH : yueOHoe mocodue / E. A.
AmnanbeBa, A. B. Banbkos, M. A. ['maroneBa [u ap.]. — Mocksa : HUSY
MU®DU, 2014. — 144 c. — ISBN 978-5-7262-1960-8. — Teker :
3JeKTPOHHBIH // JIaHb : 37eKTpOHHO-ONOIHOTeUHast cuctema. — URL:
Pexxum pmocryma : https://e.lanbook.com/book/103243

Tpasens, B. ®@. 3agaun o opraHndecKkoil XuMuH : yaeoHoe mocobue / B.
®. Tpasens, A. 0. Cyxopykos, H. A. [Toxxapckas. — 2-¢ u3a. — MockBa
: JTJaboparopwus 3Hanwmit, 2020. — 267 ¢. — ISBN 978-5-00101-895-7. —
TekcrT : 25eKTpOHHBIH // JIaHb : 3JeKTPOHHO-OMOIHOTeYHAs CHCTeMa. —
URL.: https://e.lanbook.com/book/151499

4 |TloaroToBKka K TEKyIeMy KOHTpoIto |MeToandeckre peKOMEHIAINH K OpTaHU3aIiH ayJUTOPHOU U
BHEAyIUTOPHOI (CaMOCTOSTEIbHOM) pabOThl CTYJCHTOB: METOMYECKHUE
ykazanus / coct. T.I1. Cropoxenko, I1.b. [Tounnok, A.B. becnanos, H.B.
Jloza - Kpacuonap: Kyb6auckuii roc.yH-T, 2018, 89c.

VY4eOHO-MeTOIUYECKUE MaTepHallbl JUIsl CaMOCTOSATENbHOM paboThl 00ydarolIUXCs U3
YHCJIa MHBAIK/IOB U JIUL C OFPaHMYEHHBIMH BO3MOXKHOCTSAMU 3710poBbs (OB3) npenocrasnstorcs B
dopmax, amanTHpPOBaHHBIX K OTPAHUYCHUSM X 370POBBS M BOCTIPUSATHS HH(POPMAIIHH:

JUist I ¢ HapyILEHUSIMU 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B ¢popMe ayauodaiina,

— B reyatHo (opme Ha si3bike bpaitns.

JIist L ¢ HapyIeHUs MU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O IOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBIA TepeyeHb MOXET ObIThb KOHKPETH3HpPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa
o0ydJaronuxcs.

3. OOpa3oBaTesibHble TEXHOJIOTHMH, TPUMeEHsieMble TPU OCBOEHUM IMCUMILIUHBI
(Mmomyuis)

B cBa3u ¢ tpedoBanmsivu @I'OC BO mo nanpasienuto noarotoBku 06.03.01-buosnorus
peanu3anysi KOMIIETEHTHOCTHOTO TIOJXO/a TIpeIycMaTpUBaeM IIMPOKOE HCIIOIb30BaHUE B
yd4eOHOM TIpoIiecce aKTUBHBIX W WHTEPAKTHBHBIX (OPM TIPOBENEHUS 3aHATHHA. TeXHOIIOTHUS
WHTEPAKTHBHOTO OOYUYEHHS 3aKIIFOYAeTCs B TOM, YTO Ha MPOTSHKEHWH BCETO YYEOHOTO BPEMEHH
POUCXOTUT OOMEH MHEHHSMH, BBICHYINIMBAIOTCS W OOCYXIAIOTCS PAa3HBIE TOYKU 3PEHHUS
crynentoB. OpraHuzanus W3y4eHHsS Marepuaja Kypca OCYIIECTBISIETCS Ha OCHOBE CHCTEMHO-
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JEeSTEIbHOCTHOTO MOAX0/1a U PEKOMEH Al mo3TanHoro (OpMUPOBAHUS YMCTBEHHBIX JIEHCTBUIL.
Jlekuun HOCST MOTUBALIMOHHO-TIO3HABATEIbHBINA XapaKTep.

Juist moseiieHnst  3G(HEKTUBHOCTH Yy4eOHOTO TPOIECca HCIONB3YIOTCS —CIEAYIONUe
o0Opa3oBaTeNbHbIe TEXHOJIOTUU: MH()OPMAITMOHHO-PA3BUBAIOIINE TEXHOJIOTHUH, HANPABJICHHbBIC Ha
(GbOpMUPOBAaHUS CHCTEMBI 3HAHUM, 3aIIOMUHAHUS U CBOOOIHOE orepupoBaHue uMu. Vcmonb3yercs
MeTOJ TpPOOJIEeMHOTO H3JIOKEHUS MaTepuaia, CaMOCTOSTENbHOE H3Y4YeHHE Marepuaa,
MPUMEHEHHUE HOBBIX HH(POPMAIIMOHHBIX TEXHOJIOTUN JJIS CAMOCTOSTEIILHOTO TIOMIOJIHEHU ST 3HAHU.

[TpoGieMHas neKLKg HAYUHAETCSI C BOPOCOB, C TOCTAHOBKU MPOOJIEMBbI, KOTOPYIO B XOJ€
U3JI0KEHUsI Marepuana HeoOxoaumo pemmth. [IpoOiemMHBIE BOMPOCHI OTIMYAIOTCS OT HE
NpoOJIEMHBIX TEM, YTO CKpBITas B HUX IpobiieMa TpedyeT He OJHOTHIIHOIO PELIEHUs, TO €CThb,
TOTOBOM CXEMBI PEIICHUS B TPOIILJIOM OTIBITE HET.

Jlexuu-nuanoru v mpoOIeMHbBIE JICKITUH MTO3BOJISIOT BKIIOYATh HHTEPAKTUBHBIC SJICMEHTBI
B MPOLIECC MPENOIaBaHMs, CIOCOOCTBYIOT IPUOOPETEHUIO HE TOJIBKO 3HAHHM MO TEME JICKIIUU, HO
Y HaBBIKOB HCCJIEIOBATENBCKON U aHATUTUYECKOU eI TEIbHOCTH.

Jlexiuu B Qopme Npe3eHTalUd C HUCIOJIb30BaHUEM MYIbTUMEIUITHON ammaparypbl
oOecrieunBaroT 0oJiee BBICOKMI YpOBEHb IOHHMMAHUS CIIOKHBIX CTPYKTYp, CXEM B3aHMMOCBS3EH
OTJICIbHBIX 3JIEMEHTOB.

OOpa3zoBaTebHBIE  TEXHOJOTHUU: METOJA  NPOOJEMHOTO  H3JIOKEHUS  MaTepuana;
CaMOCTOSITENIbHOE YTEHUE CTYJACHTaMH Y4eOHO-METOAMYECKOW W CIPaBOYHOW IUTEPATyphl H
nocieayomeil cBoOOJHOM AMCKYCCMHM II0 OCBOGHHOMY HUMHU Matepuany. lcnonbs3oBaHnue,
WUTIOCTPATUBHBIX BUAEOMATEPUATIOB C MTOMOIIBI0 MYJIbTUMEINITHOTO 000pyA0BaHUS. TEeXHOIOTHH
JUYHOCTHO-OPUEHTHUPOBAHHOTO  OOYYCHHs, TO3BOJIIOIIME  CO3/1aBaTh  WHIAWMBUIAYAIbHBIC
o0pa3oBaTeNbHbIe TEXHOJIOTHH.

[lepeuncnennbie 00pa3oBaTeIbHbIE TEXHOJIOTUU PEATTUZYOTCS:

- OpU YTCHUH JIEKIHUU C WCIOJIb30BAaHUEM MYJIbTUMEIUNHBIX TPE3eHTAUud U
JEMOHCTPALIMOHHOT'O SKCIIEPUMEHTA;

- TIpU AMATIOTOBOM (hopMe MPOBEIEHUS JIEKIIMOHHBIX 3aHSATUN C TOCTAHOBKOM U pelIeHHEM
POOJIEMHBIX U CUTYAI[MOHHBIX 33JIaHUH;

- TpU TIPOBEJIEHUU TaOOPATOPHBIX PabOT BKIIOYAIONIIUX TIIYOOKYIO CaMOCTOSTEIbHYIO
npopabOTKy TEOpPEeTHUUECKOro MaTepuaia, HU3y4YeHHE METOAMKU MpOBeNeHUs paboThl H
TUTAHUPOBAHUS SKCIIEPUMEHTA.

Jlemoncmpayuonnlil Xumudueckuti sKkcnepumenm OTHOCUTCS K CJIOBECHO-HATJISIIHBIM
MeTo/iaM O0Oy4YeHHUsI | MO3BOJISIET MPENoJaBaTeN0 chopMUPOBATH HHTEPEC K MPEIMETY Y
CTYJICHTOB, OOYYHTH WX BBITIOJHATE ONPEACIICHHBIC OTEPAIH ¢ BEIIECTBOM, TPHEMaM TEXHHUKHU
naboparopHoro 3kcnepuMenTa. OCHOBHBIE TpeOOBaHUS, MPEAbIBISIEMbIE K JEMOHCTPALIUOHHOMY
AKCIIEPUMEHTY: HAIJISIIHOCTb; MPOCTOTA; 0€30M1aCHOCTh; HAJIE)KHOCTh; HEOOXOIUMOCTb
00BSICHEHUS IKCTIEPUMEHTA.

IIpu nposedenuu nabopamopnuix 3ansamuti HEOOXOAUMO CO3AaTh YCIOBUS AJIs
MaKCHMaJIbHO CAMOCTOSTENILHOTO BHIMOTHEHUS CTyIeHTaMH TabopaTopHbIX padbot. [losromy npu
MIPOBEJCHUH JTAOOPATOPHOIO 3aHATHS PEKOMEHIYETCS:

1. IlpoBeaenwue sKcmpecc onpoca (B YCTHON WM TECTOBOHM opMe) IO TEOPETUUECKOMY
MaTepuaity, HeOOXOJUMOMY JUIsl BBIITOJIHEHUS paOOThI (C OLIEHKO).
2. IlpoBepka MIaHOB BBIMOTHEHUS Ta00OPATOPHBIX PabOT, MOATOTOBIECHHBIX CTYIEHTOM B paMKax
CaMOCTOSITENIbHOM pabOTHI.
3. Omenka pabOTHI CTY/ICHTA B JIA0OPATOPUU U MOJTYICHHBIX UM PE3yIbTATOB (C OIEHKOM).
4. TIpoBepka oT4eTa O BHIIIOJHEHHON J1ab0OpaTOpHOI paboTe (C OIEHKOM).

JlaboparopHsble 3aHATHS (pabOThI) MPOBOAATCS MOCIE U3YUEHUS ONPEAECTIEHHOTO pa3/ena.
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B npomecce mpoBeneHUs JIGKIMOHHBIX 3aHATUH M J1a0OpPaTOPHBIX pabOT MPAKTUKYETCS
IIMPOKOE MCIIOJIb30BAaHUE COBPEMEHHBIX TEXHUYECKUX CPEICTB (IIPOEKTOpBI, MHTEPAKTHBHBIC
nocku, Uutepuer). C ucnonbp3zoBanueM HHTepHETa OCYIIECTBISETCS JOCTYN K 0a3aM JaHHBIX,
UH(POPMALIMOHHO-CIIPABOYHBIM U IIOUCKOBBIM CHCTEMAM.

AnantuBHbIe 00pa30BaTEIbHBIC TEXHOJIOTHH, TPUMEHSIEMbIE PH U3yYCHUN JUCIUTUINHBI —
JUIsL  JMII C OIPAaHUYEHHBIMM BO3MOXHOCTSIMH  3I0pPOBbsl IPEAYCMOTPEHA OpraHM3aLys
KOHCYJIBTALIMM C UCIOJIb30BAHUEM JIEKTPOHHOM IIOYTHI.

1. OuneHouHble cpeacTBa JJf TEKYyLIero KOHTPOJIA YCHEeBAeMOCTH M MPOMEKYTOYHOM
aTTrecTaluu

OneHouyHble CpeACTBa MpEAHA3HAUYEHBI [UJIsi KOHTPOJS M OIEHKH O0pa3oBaTeIbHBIX
JOCTIDKEHUH 00y4Jaronmuxcsi, OCBOMBIIMX MPOrpaMMy y4eOHOM JUCIUTUIMHBL « XUMUS.

OneHouyHbIe CpPEeACTBAa BKIIOYAET KOHTPOJIbHBIE MaTepuajbl JJIsl MPOBEICHUS TeKYIero
KOHTpPOJIAs B (QopMe TECTOBBIX 3aJaHMii, JTabOpaTOpHBIX pabOT, KOHTPOJIBHBIX padoT,

KOHTPOJIbHBIX BOIIPOCOB U IIpOMG)KyTO‘IHOfI aTrrecranvu B Q)opMe BOIIPOCOB K 3a4CTYy.

CprRTypa OLHCHOYHBIX CPEACTB AJs TeKyIHeﬁ H HpOMe)KyTO'lHOﬁ aTreCTalumn

Kox 1 HanmeHoBaHME HanMmeHoBaHHE OIIEHOYHOTO CPeJICTBA
Ne Pesysprarel 00y4eHus
WHAMKATOpA . [IpomexyTounas
n/n (B cooTBeTcTBMU C 1. 1.4) Texymuii KOHTPOJIb
(B cooTBeTcTBUH C 1. 1.4) aTTecTalus
HOIIK-6.1. Umeet 3HaeT OCHOBHBIE TIOHSTHS M 3aKOHBI | Bonpocwl 01 Bonpocwi k
npeacTaBIeHHs 00 o0lILel, HeOpraHU4YeCKOW, OPraHUuYecKOl | ycmuoeo onpoca no | 3auemy
COBpPEMEHHBIX XUMHUH, 3aKOHOMEPHOCTH IMpoTeKaHusa | meme, JIP
HAIPABICHISIX GU3UKY, XUMHUYECKHUX MPOIIECCOB, METO/IbI
XUMHUH 1 HayK 0 3emre, KayeCTBEHHOTO M KOJIMYECTBEHHOTO
AKTYATBHBIX POGTEMAX aHam3a, (uzngeckue METOIBI
OHMOJIOTUYECKHX HAYK U MCONONOBARMA,
YMeeT mpoBOIUTE pacueThl IO OCHOBHEIM | Bonpocwi 04
MePCIIEKTHBAaX
3aKOHAM XUMHH, TIOJIB30BATECS | YCHIHO20 ONpOCa NO
1 Memnncuﬂnm:map HBIX XUMHUYECKOM CHUMBOJIUKOH;  NpUMEHSATH | meme, JIP,KP
HccaenoBaHnl 3HaHUS  (pyHIZaMEHTAJIbHBIX  PAa3JCIIOB
XAMHW I ONHWCAaHWSA  SBJICHHUH,
TNPOUCXOSAIIUX B IKUBOW KIETKE, B
OMOJIOTHUECKHX CHCTeMax, MPUMEHITh
MOJlyYeHHBIE 3HAHUSA TI0 XUMHUHU IS
peleHust mpoQecCHoHaIbHBIX 33a4;
Brnaneer CIOCOOHOCTBIO BHEApsTH | JIP
JOCTKEHUS] XMMHUM TpU  pEHICHUU
poeCCHOHATBHBIX 3a7ad
HOIIK-6.2. Ucnonr3yeT B | 3Haer OCHOBBI xumuueckoro | JIP Bonpocwi k
npodeccroHabHOM SKCIIEPUMEHTA, CTaHIApPTHbIE METOIUKHU 3auemy
JIesITEIbHOCTH HaBbIKH XUMHUYECKHUX HCCIIeIOBaHUH,
MIPOBEJICHUS CUHTETHYECKHUE U aHATUTHYECKHUE METOJIbI
nabopaTOPHBIX MOJIyY€HHUsT M  aHalIM3a  XUMHYECKHUX
2 | uccieJoBaHUH, BEILECTB U peakluil;
COBPEMEHHBIE METOIbI Ymeer Oe3omacHo noJsis3oBarecs | JIP
XUMUH, PU3UKH, XUMHUYECKUMH PEAKTUBAMH M XUMUYECKUM
MaTeMaTHYECKOTO 000pyIOBaHUEM; MIPOBOIUTH
MOJICIIUPOBAHMS U SKCIIEPUMEHTAIbHBIC  HCCIICNOBAaHUS U
MaTeMaTHYECKON AHAIM3UPOBATH PE3YIIbTATHI
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CTaTUCTUYECKOIO
OIICHUBAHHS W TPOBEPKU
THUIIOTE3,

BO3MOXHBIE PUCKH

CTaTUCTHUKH, a TaKXKe Brnaneer HaBbIKamu pabOThI B XUMHYECKOH | JIP

COBPEMEHHBIC nabopaTopuu u TEXHOJIOTHYCCKUX

o0pa3oBaTenbHBIC H YCIIOBHSIX, ¢ XUMUUECKUMH PEaKTUBAMH U

WHPOPMALINOHHBIE XIMHYECKIM 000pyJOBaHUEM

TEXHOJIOTHU

HOIIK-6.3. 3HaeT HOPMBI TeXHWKH Oe3omacHocTH, | JIP Bonpocwi k
JeMoHCTpHpYyeT METOJIOJIOTHIO ~ XMMHUH, (HU3HYECKHEe U 3quemy
BJIaICHUC MCTOAAMH | XYMHUYECKHE CBOICTBa BEIIECTB,

YMeeT MpOrHO3HMPOBATH IIEPCHEKTUBBI U

Bonpocwi ona

3 MIPOTHO3UPOBAHUS COLMANIbHBIE TIOCIIEACTBUS UCIIONB30BAHUS | YCIMHO20 ONpOCcd no
[IEPCIIEKTUB U | JOCTUKEHUH COBPEMEHHON XUMUU meme
COLUANIBHBIX Brmameer  cmocoOHOCTBIO — TPUHHUMATH | Bonpocsi 014
MMOCIEACTBHHA CBOCH IPaMOTHEIE, HAYYHO 000CHOBAHHBIE | YCMHO20 ONpoca no
npodeccHoHaTbHOM npohecCHOHAIbHBIE PELICHUS] meme
JIeATEeIbHOCTH.

Nooakwd

agrwpdE

TunoBbie KOHTPOJIbHbIE 32/IaHUS UJIM UHbIE MATePUAJIbl, HeOOXOAMMBIE 1JI51 OLlEHKHU
3HAHM, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEJIbHOCTH, XapaKTePU3YyOIIHUX 3TANbI
(opMupoBaHUA KOMIIETEHINH B MIpoLiecce OCBOEHHs 00Pa30BaTeILHOI MPOrpaMMbl

Texkymmii KOHTPOJb OCYHIECTBISIETCS B YCTHOM W THCHBMEHHOH (opme B mporecce
IPOBE/ICHUS JIEKIIMOHHBIX 3aHATUNH W Ja0OpaTOPHBIX pabOT, NMPH BBINOJHEHUM KOHTPOJIBHBIX
pabor.

Ilpumepnulii nepeuens KOHMPOILHBIX 6ONPOCOE NO OMOEILHBIM MEMAM OUCUUNTIUHDL
1 cemecmp
Tema 1: Beeoenue. OcnogHnbie 3aKoHbl Xumuu. Kiaccol neopeanuueckux coeounenuti
1. IIpeameT 1 0OBEKT U3YyUECHUS XUMHUU.
2. TlepeunciauTe OCHOBHBIE 3aKOHBI XMUMHH
3. Ha3oBute Ki1acchl HEOPraHUYECKUX COEIMHEHUN

Tema 2: Cmpoenue amoma u XumuyecKkas Ces3b.
KBanTOBO-MexaHu4eckass MoOJienb CTpoeHUs aToMa.6.KBaHTOBBIE uncia UX PU3NUECKUN
CMBICIL.
ATtommusie S, p, d, T - opOuranm.
[TpuHIMIIBI 3aTIOJIHEHNE YJIEKTPOHAMHU aTOMHBIX OpOUTaIeH
.ChopmynupyiiTe nepuogunuecKuii 3aK0oH.
Crpoenue nepuoaudeckas cucrema snemeHToB /.M. Menneneesa.
[lepeuncnure TUIIBI XUMUYECKOU CBS3H.
[Tonstue o metone BC u MO.

Tema 3: DHepeemuxa Xumuyeckux npoyeccos. Xumudeckas mepmooOUHaMUKa U XuMuieckoe
pasHogecue
Uro Takoe TepMOIMHAMUYECKasl cucTeMa?
Ha3zoBute TUIIBI TEPMOTMHAMUYECKUX CUCTEM.
[Tepeuncnure GyHKIUU COCTOSIHHUSL.
Uto Takoe cTaHIApPTHBIC TEPMOIMHAMUYECKHE MapamMeTpbl 00pa30BaHUS BEMIECTB?
OOBSICHUTH BO3MOYKEH JIM BEUHBIN JBUTATEb.
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6. Kakue peakumu Ha3bIBAIOTCS YK30TEPMHUYECKHE M IHIOTCPMUUYECCKUE?
7. Kak onpeiennuTh BO3MOXKHOCTD ITPOTEKAHUSI XUMUYECKON peakiun?

Tema 3: Xumuyeckas kunemuxa. Kamanus.

Kaxkue (hakTopsl BIUSIIOT Ha CKOPOCTh XUMHUECKON peakiuu’?

2. Tlouemy moporocrosinue KaTaau3aTopbl UCIOJIB3YIOT B TEXHOJIOIHYECKHUX MPOLIECCaXU
SKOHOMMKHU NPEATPUITAN

3. Kak ucnonezyro [Ipunuun Jle-Illarense 11 cMelieHUs] paBHOBECHBIX NTPOLIECCOB BCTOPOHY
BBIXOJIa TIPOJYyKTa?

=

Tema 4 . Pacmeopul. Peakyuu 6 600HbIX pacmeopax

[TpuBenuTe nmpuMepsl JUCIEPCHBIX CHCTEM.

OnummuTe CBOMCTBA PaCTBOPOB.

N3 xakux cTagui COCTOUT MPOLECC PACTBOPEHUS.

Kakue ¢akTopsl BIUSIOT HA MIPOLIECC PACTBOPEHUS?

Yem oTimyaroTcs UaeaabHble pACTBOPHI OT PEabHbIX?

Kakue BemiecTBa OTHOCATCA K 3JIEKTpOIUTAM?

[ToueMy 31€KTPOINUTHI HIPOBOASAT TOK?

9. UeM cHIIbHBIE SIIEKTPOIUTHI OTIUYAIOTCS OT ClIa0bIX?

10. IToyeMy KOHCTaHTa TUCCOIMALIMU HE MPUMEHHMA K CHIIbHBIMAJICKTPOIUTAM?
11. [ToueMy pu3nOpacTBOPHl 3amMep3aroT Mpu OoJiee HU3KOM Temmeparype?

NG~ wWN

Tema 5 : Xumus komniekcHulx coeounenul. Komnnexcoobpazosamnue 6 pacmeopax.

1. CtpoeHre 1 HOMEHKJIATypa KOMIUICKCHBIX COSIMHEHU 0-2JIEMEHTOB. .

2. XuMHYeCKas CBSA3b B KOMIUIEKCHBIX COEIMHEHUM.

3. Merox BC o reomeTpuu ¥ MarHUTHBIX CBOMCTBaX KOMIUIEKCHBIX COCAMHEHUI.

4. O0miast xapaKTepUCTHKa KOOPAMHAIIMOHHBIX COSAMHEHUI OMOMETaNIOB ¢ OMOTUTaHIaMU.
5. PaccMmoTpeTs cTpoeHne reMorio0rnHa KpoBU

6. Kak onpenenutb MarHUTHbIE CBOMCTBA KOMILJIEKCOB?

Tema 6: OxucaumenvHoO-860CCMAHOBUMENbHBLE NPOYECCHL, UX 3AKOHOMEPHOCMU U UX POJIb 8
buonocuueckux cucmemax. InekmpoxumuiecKue npoyeccol
3. Kak paccunrtaTth BO3MOXXHOCTb npoTekanus OBP?
Kak co3naTe rasibBaHM4EeCKUM 3JIEMEHT, UMEsl OAUH BUJT MeTasa?
[Touem HeNb3s MOMYYNTh AKTUBHBIE METAJLIBI U3 BOJHBIX PACTBOPOB AJIEKTPOJIUTHYECKUM
nyrem?

o s

Tema T: O630p c6oticme 21eMeHMO8 U UX BAHCHEUUUX COCOUHEHUII.
1.ITouemy metansl OaecTsT?
[Touemy mMeTaibl TPOBOJAT TOK, & HEMETAILIBI - HET?
I'ne B mepuogmueckoii cucrteme snemeHToB J[.1. MeHeneeBa HaxXoAsATCA METaJIbl MHEMETAJIIbI?
Kakue BemecTBa OTHOCITCS K Makpo- U MHKPOAJIEMEHTaM?
Kakne meramisl Ha3pIBAIOT METaJIJIaMU KU3HH?
[loueMy KOMILIEKCHBIE COJIM [ DJIEMEHTOB SIPKOOKpAIIEHHBIE?

agbrwbdE

3 cemecmp
Tema 1: Beenenne. Ctpoenue atoma yriepoaa. [ ubpunnzamus. Teopus XUMUIECKOTO CTPOCHHS.
1. Yto Takoe rubpuauzanus? Kakue TUIIBI THOPUAU3AINH XapaKTePHBI U1 aTOMa yriepoja B
OpFaHI/I'-IeCKI/IX COG)II/IHGHI/ISIX?
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Kak tun rubpunuzanuu BIuseT Ha FTeOMETPUIO MOJIEKYI?
Urto takoe nzomepusi? Kakue cymecTByrOT BUAbI HK30MEPUH U YEM OHH OTINYAIOTCS?
[aiite onpeneneHne KUCIOTHOCTA U OCHOBHOCTH 110 bpéncreny u JIstoucy.

Tema 2 YrieBogoposl. ANKaHbl: HOMEHKJIATypa, CHHTE3, CBONCTBA, IPUPOIHBIEC HCTOYHHKHU
[Touemy anmkaHbl 00JIaAIOT MEHBIIIEH PEAKIIMOHHOM CIIOCOOHOCTBIO, YEM JIPYTHE YIIIEBOIOPOIbI?
[Touemy peakiuy TraJlOTeHUPOBAHUS ATKAHOB HHUIUUPYIOTCS CBETOM?

[Touemy moBeicHHE UKIIONPOIIaHa U ITUKJI00yTaHa 3aMETHO OTJIMYACTCS OT APYTUX
[UKJIOAIKAHOB?

Yro Takoe okTaHoBoe unciao? Kakue nporeccel HedrenepepaOOTKH HAIIPABJICHBI HA €r0
MOBBIIIEHHE?

Tema 3: HempenenbHble yriieBogopoibl. CTPOCHHE KPATHBIX CBSI3EH, peaKIMK MPUCOSIMHCHHUS.
B yem ocHOBHOE OTIIMYME B CBOMCTBAX MpPEIEIbHBIX U HEMPEIEIbHBIX YTIEBOI0POAOB?
[Touemy ankensl 00Ja0aI0T TEOMETPUUECKON N30Mepueii?

Kak ¢popmynupyercs npaBuno MapkosHukoBa? [louemy peakiuu 371eKTpodUIbHOTO
MPUCOSANHCHUS MY ITOYUHSIOTCS?

OO6bsicaute nepekucHsiit 2P dext (3pdext Xaparma).

Tema 4: ApomaTtnueckue yrieBogopoabl. Ctpoenue, cBoiictBa. [loHsTHE apOMATHYHOCTH.
Uro Takoe apoMaTUYHOCTh?

OO0BbscHUTE, TOYeMy OEH30J1 HE IPOSIBIISIET CBOMCTB HEMPEACNIbHBIX COeIMHEHUHN (B OOBIUHBIX
YCIIOBUSX).

Yro Takoe 31eKTpoHHbIE 3(P(PEKTHI 3aMECTUTENCH U KaK OHU BIUAIOT Ha OEH30JIbHOE KOJIBIIO?
Kakue npoaykThl ojryyarcsi B pe3yjibTaTe HUTPOBAHUS aHUJIUHA?

CornacoBaHo Jiu BIHUSHUE 3aMECTUTENEH B X016 OpOMHPOBAHUS -aMUHOOCH30MHON KUCIIOTHI?

Tema 5: Cnupmoi, penonsi u npocmole dQhupbvl: cunmes, c6oUCMEA, HOMEHKIAMYpd,
buonocuueckas pono.

Kakue 6uosnornuecky akTHBHBIE BEILIECTBA, OTHOCAIIMECS K CIIUPTaM U ()eHoJIaM, BbI 3HaeTe?
B uem cocTouT OTIMYKE MKy CIUPTaMH U (peHoJIaMu?

[Touemy ¢enon 6pomupyercs naxe pa30aBICHHBIMU PacTBOPaMU OpoMa IPU HUZKUX
Temneparypax?

Kak MokHO nosy4ats ankuipeHuIoBbie 3UpbI?

B kakux ycioBusiX NpOMCXOAUT paclIeIIeHne NPOCThIX 3(UpPOB?

Tema 6: KapbonunvHble coeOuHenus: anboe2uobl, Kemouvl, KapOOHOBble KUCIOMbL U UX
npouU3BoOHbIe.

Kak ¢ momolIpo KaueCTBEHHON PeakIii OTIIMYUTh alleTaabIeru]] OT alleToHa?

Yewm o0ycrioBieHa pa3HUIla B PEAKIIMOHHON CITIOCOOHOCTH alIbJIETHAOB U KETOHOB?

Kak 00BSICHUTH BBICOKYIO KHCIIOTHOCTh KAPOOHOBBIX KHCIOT?

KakoBa poiib MUHEpaIbHBIX KHCIIOT B IpoIiecce 3TepupuKanum?

Tema 1: Amunsl, amunoxkuciomol, nenmuosl, oerku. Cmpoenue, c8oucmea u QyHKYuu.
Yem 00yca0BIeHa OCHOBHOCTh U HYKJICO(DUIBHOCTh aMUHOB?
OO0BsicHUTE, TOUEMY TPUITHIIAMUH 00J1a/1aeT OOJBIIIEH OCHOBHOCTHIO, UeM aMMHAK, a
TpudeHunaMuH — Kpaiine ciaboe ocHoBaHUE?
Kakwne nmunbl Ha3piBatOT ocHoBanusmMu [udda?
[Touemy pacTBOp IUIIMHA UMEET HENTPAIbHYIO PEAKLIUIO, A JIN3UHA — ILEI0YHYI0?
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. Kakue Oenku BCTynaroT B KCAHTOMPOTEUHOBYIO PEaKIUio?

Tema 8: Yeneeoowi. Cmpoenue, knaccuguxayus, pusuxo-xumuveckue ceovicmea. Onmuieckas
uzomepus.

. Kakue QpyHKIUY BBINOTHSIOT YIIIEBOABI B )KUBBIX OpraHU3Max?

. [Touemy anb103bI — 3HAYUTENBHO OOJICE CHIIbHBIE BOCCTAHOBHUTEIHN, YEM KETO3bI?

. Kak otmuuts B pactBOope caxapo3y OT GpyKTO3bI C MOMOIIBIO KAYeCTBEHHOW pPeaknuu?

. B yem orTnmume xpaxmana oT rimkorena?

. Ilouemy pepMeHTATHBHBIN THAPOIN3 KpaxMaja MPOTEKAET 3HAYUTEIBHO ObICTPEE KUCIOTHOTO?

IHpumepnvie Ounemvt K KOHMPOJALHLIM padomam

1 cemecmp

Teml: Ocnosuvie nonamus u 3axousl xumuu. Knaccot HeopeaHu4YecKkux coeournenuil

1.

2.

3.

Brruucnauts MosisipHyro Maccy rasa, eciiv Macca 280 mi ero ipu temneparype 21 °C u
nasiennn 2.026-10° 11a paBHa 0,65 1.

Brruucnaure MoJsipHYIO Maccy KBUBAJICHTA MeTaslIa, eciiv 0,2 T ero BRITECHUWIH U3
KHUCJIOTHI 78 mMil Bojopoaa, uamepeHHoro npu 17 °C u gaBnenun 98642 Ila.

['me coneprkutcs Gonbie Monekyir: B 1 1 xmopa nipu 23 °C u gasiernu 98 500 ITa wm B 1
1 okcupa yriepoaa npu 55 °C u nanenuu 10 600 I1a?

Tema 4 : Pacmeopul. Peakyuu 6 600HbIX pacmeopax

1.

2.

B Bome maccoii 200 r pactBopuiu coiib maccod 20 r. Ompenenutb MacCOBYIO JIOJIIO
BEIIIECTBA COJIU B PACTBOPE, MPUHSB IUIOTHOCTH BOJIbI paBHOM 1T/MIL.

Onpenenuth Maccy BOJbI, KOTOPYIO HEOOXOIUMO NMPUOaBUTh K 220 T. pacTBOpa KUCIOTHI C
MaccoBoit goneit 80%, 4To6s! momyuuts 60% pacTBop.

Haiitn maccy meanoro kymopoca CuSOs4 *5SH2 O HeoOXoauMyro Uit MPUTOTOBICHUS | 1
pactBopa , coaepxariero 10% 6e3Boanoit comu. [TnotHocTs 10% pactBopa 1,084 r/mi.
s meitpanuzaun 60 Mot HoSO4 motpeboBaniock no6asuts 20 M 0,3 H mrenoun KOH.
Omnpenenutb MoNsipHOCTh pacTBopa H2SO4,

3 cemecmp

Tema 1 : Beeoenue. Cmpoenue amoma yenepooa. I ubpuousayus. Teopus xumuueckoeco cmpoeHus.

1.

2.

B 4eMm 3akir04aroTCsl OCHOBHBIE TIOJIOKEHUS TEOPUN XUMUYIECKOTO CTPOeHUs A. M.

bytneposa?
Omnpenenurte TN THOpUAN3ALIMU yKa3aHHOTO aToMma. Kakyro KoHurypamnuio oH nMeet?
/\
H3C_C_CH3 2 —_ _— _
4 O0——C——0 CH3;—CH,—CH,

CH,

3. Kakue anextponHbIe 3(h(HEeKTH MPOSBISIET YKa3aHHbIH aToM (rpymma)? [Tokaxure

nerctBre YPPEKTOB CTPEIKaMHU.
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CHs
HsC——C——CF;4 CH3;—CH=—CH—NO,

CH,
4. V300pa3ute Bce M30MEpPhI T'eKCaHa.

Tema 6 : Kapbonunvhsie coeOunerus: anboeudwl, KemoHbl, KapOOHO8ble KUCIOMbL U UX
npouU3BoOHbIe.

1. HazoBure cienyromnine COEAMHEHUS 10 CUCTEMATUYECKON WU palliOHAILHON

HOMEHKJIAType:
(6]

H,C o) 0 |
3 C

o
4 || | o
CH—C H,C C cl
/ \ SeH, e, Q/
HaC H

Cl
2. H3obpazute CTPYKTYpHI COSANHEHUIA:
JTVATUIIKETOH, 2-MEeTHIIIHKIOTeKCaHKapOOHOBas KUCIIOTTA, 1-0poMOyTaHoOH-2,
-MeTUIOCH3aIIbICT U
3. OcymecTBuTE NPEBpAIICHUS:
H,0 CrO;  CgHNH,
CHg —>= A —> B — C

H,S0,  H,S0,  -H,0

4. Ompenenute CTPYKTYpHYIO (POpMYITy KETOHA, €CIIH OH COIEPKUT 22,22% KHCIopoa Mo
Macce. Bo CkosbKo pa3 nmapbl JaHHOTO KETOHA TSHKEJIEE BOJASHBIX TapoB?

IIpumepHbIii nepeveHb JAOOPATOPHBIX PadoT MO OTAEIbHBIM TeMaM JAUCHUILINHBI

Jlabopamopuasa paboma— >TO BaXXHBII 2JIEMEHT y4eOHOro mpoiecca. UMmeHHo Ha
TaKUX 3aHATHUSIX CTYIASHTHl TOIY4YarOT NPAKTUYECKHE YMEHHS M HaBBIKM palbOThl C
npubopaMH, y4yaTrcs CaMOCTOSITEIbHO NPOBOJUTH OIBITHI M JieJaTh COOTBETCTBYIOIIHE
BBIBOJIBI 10 MX pe3yJibTaTaM, 4TO, HECOMHEHHO, Oy/JIeT CIIOCOOCTBOBATH JIYUIIIEMY YCBOCHUIO
1 3aKpPEIJICHUIO.

Pesynbrarel nmabopaTOpHBIX pabOT O(OPMISIOTCS B OTYETHI IO JIaOOPATOPHBIM
npaktTukymaMm. Otuer 1o JabopaTopHOM  paboTe COAEPKUT TEOPETUYECKYID U
AKCIIEpUMEHTAJIbHYIO 4acTb. B TeopeTHueckol 4acTH HM3JIararoTcsi TEOPETHUYECKHE OCHOBBI
M3y4aeMbIX XMUMHUYECKMX MPOLECCOB. B AKCIEpUMEHTANIbHON 4YacTU HPUBOJAUTCS LEIb,
Ha3BaHME M METOJIMKA BBIINOJIHEHUS XMMHYECKOro ombita. [Ipu HeoOX0auMOCTH NMPUBOJIATCS
pacu€Thl M COCTAaBIISIIOTCS ypaBHEHUS XHMHUYECKUX peakuuil. B KOHIle KaXXJI0ro ormbITa
(dhopmMyIUpyeTCs BBIBO/I.

Kpumepuu oyenusanus omuemog no nabopamopuvim pabomam:

— OILICHKA ‘“‘3aU4TEHO” BBICTABIIAETCS CTYACHTY, €CIIU OH MPABUJIbH O NPUMEHSET

TEOPETHUYECKHE TIOJOKEHUsS Kypca INpH pPEHIeHUH MPaKTUYECKUX BOIIPOCOB, BIIAJIEET
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HEO0OXOUMBIMU HaBbIKAMU U MTPHUEMAaMH UX BBIITOJIHEHUS;

— OlLICHKa ‘“‘H€ 3auTE€HO~ BBICTABJISAECTCS CTYJIEHTY, €CJIM OH HE 3HaeT
3HAYUTEIPHON YacTH MPOTPAaMMHOr0 Marepuaia, B JIADOpaTOPHOM MPAKTHKYME IOIyCKaeT
CYLIECTBEHHbIE OIIMOKHU, 3aTPyAHSAETCS OOBACHUTH pACUYETHYIO YacTh, OOOCHOBATh
BO3MOXKHOCTh €€ peaju3allid, a TakKe HEYBEPEeHHO, C OOJIBIIMMH 3aTpyAHEHUSIMU
BBINOJIHSIET 3aJaHUsI WIM HE CHPABJISETCS C HUMU CaMOCTOSITENIBHO.

1 cemecmp
Jabopamopuaa paboma Ne. 1.OcnosHvle Knaccol HeopeaHuuyeckux coeoOuHeHull

3HAaKOMCTBO C TEXHHUKOW O€30MacHOCTH NpH padoTe B XUMHUUYECKOH JIabopaTOpHH.
Juarnoctudyeckoe TtectupoBaHue. [lpu BBIMOIHEHWUH JTa0OpPaTOPHON pabOTHl H3ydAIOTCS
CBOMCTBa OCHOBHBIX KJIACCOB HEOPraHUYECKHX COEAMHEHHIl U CIOCOObl HUX MOJYYECHHUS.
YMeHue ocylmecTBUTh LEMOYKH PEeBPAILlCHUH.

Jlabopamopnasa paboma Ne2: Cxopocmb XuMuueckux peakyuii U XumMuieckoe pasHosecue.
Kamanus.

[Ipu BbIMONHEHUU Ja0OpaTOpHOl pabOTHl U3ydaeTCs 3aBUCUMOCTH  BIIMSHHS
KOHIIEHTpALIMM pearupyrolux BEIIeCTB, TEeMIEpaTyphl, KaTajau3aTopa Ha CKOPOCThb
XUMHUYECKOM pEeaKkIiny, a TAK)Ke BIUSIHUE KOHIIEHTPAIIMH Ha XUMHUYECKOE PaBHOBECHE.
Jlabopamopnasa paboma Ne 3 Dnexmponumuyeckas ouccoyuayus. [uoponus coneti. PH

DopMUpYIOTCS yMeHHUS paboThl C pacTBOpaMU DIJIEKTPOIUTOB. M3yuaercss BiHsHUE
KOHIIEHTPAIIMU Ha CMEIIIEHNE PaBHOBECHS CJIab0Oro AJEKTPOoIUTa. 3HAKOMCTBO CO CBOHCTBAMH
OydepHbIx pacTBOpoB. [IpnobpeTaercs HaBbIk onpeneneHus pH pacTBopoB coseil, cMelieHre
paBHOBeCHUs TMAPOJIU3A COJIEH.

Jlabopamopnasn paooma Ne4. OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIC PEAKIINH.

dopmupoBaHue yMeHHUs cocTaBieHus ypasHenuit OBP: a) meTos anexTporHoro Oananca; 0)
METO/] JIEKTPOHHO-HMOHHOTO OanaHca
Jlabopamopnasa paboma Ne 5. « Ceoticmea memaios u Hememasiog

dopmupoBaHUE YMEHUN pabOTHI ¢ MeTaUIaMU MPHU UX PACTBOPEHHUH B BOJE, PACTBOpaX
KUCJIOT, MIeJI0Yed, NpU CIUIaBJICHUU. M3y4uTh KHUCIOTHO-OCHOBHOW U OKHUCIUTEIIBHO-
BOCCTAaHOBHUTEJIbHBIN XapaKTep BAXKHEUIINX COEAUHEHUN METAJIIIOB.

dopmupoBaHue yMEHUH pabOThI C HEMeTallaMd M WX COEAMHEHUsAMHU. V3yueHue
OKHUCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB HEMETAJIOB U UX COECIMHEHUH.

3 cemecmp
Jlabopamopnas paboma Nel. «Kauecmseennulii ananus opeanuieckux 6euecmey

3HAKOMCTBO C TEXHUKOI Oe3omacHOCTH Iipu paboTe B maboparopun opraHuueckoi xumuu. B
X0Jle pabOThI U3y4YaIOTCs METOJIbl ONPEEICHNs KaueCTBEHHOIO0 COCTaBa OPraHUYECKUX BEILECTB,
bopMHUPYIOTCS YMEHHUS padOTHI C OPTaHUYECKUMHU PEareHTaMu H JIa00paTOPHOU MOCY 0.
Jlabopamopuasn padboma Ne2. «Ilonyuenue u ceoticmaa yene6000p0008»

dopMHUpOBaHUE YMEHHUS CHUHTE3WPOBATh MPOCTEHIINE OpraHUYecKue BemiecTBa. M3yueHue
CBOICTB U METOJIOB MOJYyYEHUS AJIKAHOB, AJIKEHOB, AJIKUHOB, aPEHOB.

Jaoopamopnasn pavoma Ne3. « Kucropoocooepoicawue coeOuHenussy

W3ydaercs peaklMOHHAash CIIOCOOHOCTh CIHUPTOB, (EHOJOB, aJIbJETHJI0B, KETOHOB,
KapOOHOBBIX KHCJIOT M WX MPOU3BOAHBIX. DOPMUPYIOTCS HAaBBIKM KAa4€CTBEHHOTO CPAaBHEHMS
CBOMCTB OpraHU4YEeCKNX COETMHEHUI, YCTAHOBJICHHS B3aUMOCBSI3U «CTPYKTYpa-CBONCTBO
Jlabopamopuasa paboma Ned. «A30mcoodepaicawyue coeouHenus

DopMHUPYIOTCS HABBIKM KA4€CTBEHHOTO aHaldn3a OWOJOTHYECKUX OOBEKTOB, H3YYaArOTCS
CBOIICTBa aMHHOB, aMHUHOKHCIIOT, OEIIKOB.

Jlabopamopuasa paboma Ne5. «Yzne600v1»
N3yyaroTcss XUMHUYECKHE CBOMCTBA MIPOCTHIX M CIIOKHBIX YIIIEBOI0B. DOPMHUPYIOTCS yMEHUS
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pa6OTBI ¢ OMOJIOTHYECKH aKTHBHBIMU BECIICCTBaAMH, N3 KAYCCTBCHHOI'O aHaJIn3a.

3ayeTHO-3K3aMeHANMOHHbIE MATEPHUAJIbI IJIS1 IPOMEKYTOUHOM aTTecTaluu (3a4er)
Bonpocsl 1151 noaAroroBku k 3avery (1 cemectp)

1.OcHOBHBIE NOHSTHS U 3aKOHBI XUMUU. POJIb XMMUHU B HAyYHO-TEXHUUYECKOM IPOTPeECCE.

2.. OCHOBBI KBaHTOBO-MEXaHUYECKON TEOPUHU CTPOCHMSI aTOMA.

3.KBanToBbIC yKcia. ATOMHBIC S, P, d, f - opOuTam.

4.1IpyHLMIIBI 3aII0JTHEHHE 3JIEKTPOHAMHU aTOMHBIX OpOUTaNIEH.

5.Ilepuoanueckuii 3axoH. [lepuoanueckas cucrema aemenTos .M. Menzneneesa.
Knaccudukarus snementos ( S-, p-,d-, ).

6. Xumnueckas cBa3b. [lonarue o merone BC u MO.

7. KoBasieHTHas1 cBsi3b. CBOMCTBA BELIECTB C KOBAJIEHTHOU CBSI3bIO.

8. loHHas cBA3b. DIIEKTPOOTPULIATEIBLHOCTD JJIEMEHTOB.

9..BopopoaHas CBsI3b U €€ CBOWCTBA.

10. Cs3b B MeTaiiax. CBOMCTBA BELIECTB C METAJUIMYECKOU CBS3BIO.

11.Tunbl KpUCTAJUIMYECKUX PELIETOK U CBOMCTBA COEIMHEHUI.

12.3onHas Teopus. IIpoBOAHUKH TOKA, HOTYIPOBOJIHUKHU U JUIIEKTPUKH.

13. MexMOoeKyIsIpHbIe CHIIBI B3aUMOICHCTBHSL.

14. OcHOBHBIE KJIACChl HEOPTraHUYECKUN COCTMHEHUH.

15. Tepmoaunamuueckue cucteMbl. DYHKIIMY COCTOSHUSA.. DHTAJIBIINSA, SHTPOINSI, BHYTPEHHSS
SHEprus — napaMmeTpsl COCTOsIHUA BenlecTB. CTaHJapTHbIE TEPMOAMHAMUYECKHE ITapaMeTPhbl
00pa3oBaHus BEIIECTB.

16.11epBrIif 3aKOH TEPMOAMHAMUKH.

17..Oueprerrueckue 3 (HEeKThl XUMUYECKUX peakiuuil. TepMoXuMHuecKue ypaBHEHHs. 3aKOH
['ecca u ero ucnoab30BaHKE AJIs TEPMOXUMUYECKUX PAaCUETOB.

18.ITonsiTre 00 3HTpONHK. DHTponHUs (Ha30BOro nepexona. Bropoii 3aKoH TepMOTUHAMUKH.
19.1306apHO-n30TepMHUUECKHi oTeHInal (3Heprust [ m60ca). HanpapiieHne npoTtekaHus
XUMHYECKHUX PEaKIUM.

20. CkopoCTh XUMHUECKON peakluu 1 (pakTophl Ha €€ BIMAONINe.3aBUCUMOCTh CKOPOCTH
peaKIu OT KOHIIEHTPAllMU. 3aKOH JCUCTBYIOIIMX Macc.

21.. 3aBUCUMOCTB CKOPOCTH peakiuu oT Temrneparypsl. [IpaBuno Bant-I'ododa.

22.IlonsiTve 0 TEOPUU AKTUBUPOBAHHOI'O KOMIUIEKCA. DHEPTUs aKTUBALIUH.

23.I'oMOreHHBIN U TeTEPOreHHbIN KaTannu3. ABToKaTanu3. GepMeHTaTUBHBIN KaTalln3.
24.06patumble U HeOOpaTuMble peakiuu. Xumuueckoe pasHosecue. [Ipuniun Jle-llatense.
Cwmerienue paBHoBecusi. KoHcTaHTa paBHOBECHUS M (DAKTOPBI HA €€ BIMSIOLIHE.
25.lucniepcHble cucTeMbI M UX Kiaccudukamus. [loHaTHS 00 uieanbHBIX U PEAIbHBIX PACTBOPAX.
26.Xumnueckas teopus pactBopos /I.M1. Menneneea. O61ue cBoiicTBa pacTBOpPOB.

27. KonnuraTtuBHbIe CBOMCTBA pacTBOPOB 3aKOHbI Payrs.

28. Ocmoc. 3akoH Bant-I'odpda. Ocmoc B npupoje. MU3oToHnveckuit ko3 HuiueHt.
29.I1pencraBieHne 0 MEXaHU3ME AIEKTPOJIUTHUECKON AUCCOLMAIMM B BOJHBIX PACTBOPAxX.
Crenenp auccolUany U GakTOPbI HA €€ BIUSIOIINE.

30.3akoH pazbasnenust OcBanbaa. Koncranra aucconuaniuu U pakTopsl Ha €€ BIUSIOUIHE.
31 Boga ee ponb B pupoae. MonHoe npousBeaeHue Boasl. Bogopoansiii nokasarens ( PH )
pacTBopa.

32. BydepHbie pacTBOPHI U UX CBOWCTBA.

33. TloHsiTHE O TEOPUU CUIIBHBIX 3JIEKTPOJIUTOB. AKTUBHOCTh, KO3 PUIIMEHT aKTUBHOCTH, NOHHAS
CHWJIa pacTBOpA.

34. T'unponus coneit. HeoOpaTumeriii rusponus. CTeneHs U KOHCTaHTa THApoIn3a. BiausHue
TeMIIepaTypbl U pa30aBiIeHUs Ha CTENIEHb THIPOIIU3A.
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35. IIpousBenenue pacrBopumoctu (I1P). YcnoBus Beinanenus ocaaxa.
36.0KkHUCIUTENTEHO-BOCCTAaHOBUTENbHBIC peakinn. Kiraccudukarms.

37.21eKTpoXUMHYECKHE CBOMCTBA pacTBOPOB. CTaHIAPTHBIN 3JEKTPOHBIN OTEHIIUAN U
dakTopbl Ha Hero Biustonye. Y pasHenue HepHera.

38. 'anpBanunueckuit anement. IJ{C raabBaHUYECKOTO 3JIEMEHTA.

39.0nexTponu3 pacmiaa u BogHoro pactopa NaCl. 3akonsr dapajest.

40. CTpoeHHE ¥ HOMEHKJIATYpa KOMILJICKCHBIX COCTUHECHUH d-371eMEHTOB.. XMMHUYECKasl CBS3b B
KOMIUIEKCHBIX COETMHEHUH.

41.Meton BC o reoMerpuu U MarHUTHBIX CBOMCTBAX KOMIUJIEKCHBIX COSIUHEHUH.
42.0061mas xapakTepuCTHKa KOOPAMHALMOHHBIX COEIMHEHUN OMOMETAIIIOB ¢ OMOJIUTaHJaMHU.
43. O6mas xapaktepuctuka d-3yieMeHTOB. XUMHUYECKUE CBOMCTBA. Poiib jkese3a , HUKeNs U
XpoMa B OpraHH3Me YeJIOBEKa.

44, [llenoynkle MeTaIbl. XUMUYCCKHE CBOMCTBA.

45. lllenoyno-3eMeIbHBIC METATbl. XUMHUYSCKHUE CBOMCTBA

46.Bonopos. Ousnveckrue 1 XUMUYECKHE CBOMCTBA.

47. Kucnopon. ®usznueckrue 1 XUMUYECKHE CBONCTBA.

48 A3zot u pocdop . Xumuueckue cBoiicTBa. Baxkubie coenuaenus asora u ¢pocdopa B
OMOJIOTUYECKUX CUCTEMAX

49. Yraepoa. Xumuieckue cBoiicTBa. CoeTUHEHUS YTIIepoia ¢ KUCIOPOIOM

BonpochI /151 NOATOTOBKH K 3a4eTy (2 cemecTp)

1. KoHCTaHTBl XMMHYECKOIO PAaBHOBECHsSI, BBIPAKEHHbBIE 4epe3 KOHLIEHTPALMH, AKTUBHOCTU
KOMIIOHEHTOB PABHOBECHOM CHCTEMBI, CBA3b MEXK/y HUMHU. 3aBUCUMOCTb KOHCTAHThl XUMUYECKOIO
paBHOBecHsl OT TeMriepatypsl, npuHuui Jle [larense.

2. Xwupkume pactBopbl. CrocoOBl BBIpaKEHHUS COCTaBa pacTBOpa (MaccoBas IO, MOJISApHAs
KOHIICHTPALUS, MOJISIpHAsT KOHIICHTPALUsI SKBHUBAICHTa). DKBUBAJICHT, (DaKTOP 3KBUBAJICHTHOCTH.
3. OTKIIOHEHHs paCTBOPOB OT MACATBHOCTH, MPUIMHBL. [loHATHE 00 aKTUBHOCTH, KO PUIIEHTE
AKTUBHOCTH, MOJIBHOH JIOJIN.

4. Dnextponuthyeckas aucconuanus. Juccommanus cnaObix anektponuToB. KoHcranTa
JIMCCOIIMALINY, CBSA3b CO CTENEHbIO JUCCOIManuu (3akoH pa3basneHust Octanbaa). Aucconnarus
BOJIbl. BOOpOAHBIN ITOKA3aTENb.

5. Pacuer pH pacTBOpOB CHIIBHBIX U cIa0BIX KUCIOT U OCHOBAHUH.

6. Bydepusie pactBopsl, mpumepsl, pacder pH, oObsicHenue OydepHoro neicTsus, OydepHas
eMKOCTh. by(epHbie pacTBOpBI B AKHUBBIX OpraHU3Max.

7. OcCHOBHbIE MOJIOKEHUSI MPOTOJIUTHYECKOW Teopuu bpencrena-Jloypu, compskeHHbIE Hapbl
KHCJIOT U OCHOBaHUH, IPUMEHEHHE K PEAaKLUIM B BOJHOM PacTBOPE.

8. CtpoeHune KOMIUIEKCHBIX coequHeHUI. KOHCTaHTBI yCTOMYNBOCTH. XeIaTHBIC COSAMHCHHMSI.

9. OxkuCIMTENbHO-BOCCTAHOBUTENbHbIE peakuuu. YpaBHeHue HepHcra. CraHnapTHeIE |
dopManbHbIl OoTeHUUaANbl. CBA3b KOHCTAHTHI PAaBHOBECHSI CO CTAHIAAPTHBIMH U (POpMalIbHBIMU
noTreHuuanamu. HampasiieHne OKMCINTENBHO-BOCCTAHOBUTENIBHOM pPEaKLIUN.

10. OT6op mMpoO TOMOTEHHOTO M TeTEPOTeHHOT0 cocTaBa. CIOCOOBI MOMYYECHHUsT CPETHEH MPOOBI
TBEPJBIX, KHUJIKUX U Ta3000pa3HbIX BemecTB. OCHOBHBIE CIIOCOOBI MepeBoaa MpoOsl B Gopmy,
HEOOXOIUMYIO JUIsl JAaHHOTO BHJIa aHAIIN3A.

11. Metposnoruyeckie OCHOBBI XHUMHMYECKOro aHanuza. CucreMaTHuecKkue U CiaydaiHble
norpemHocTH.  OCHOBHBIE ~ XapaKTePUCTHKHM  METOJla  aHajiu3a:  MpPaBUIBHOCTD U
BOCIIPOM3BOAMMOCTb, KO3(p(PUIIMEHT YyBCTBUTENBHOCTH, Mpenen OOHapyKEHUs, HIKHAA MU
BEpPXHSSI TpaHUIBl oOlpeneiseMblx coaepkanuil. CraTucTuyeckas o0paboTka pe3yJabTaToB
U3MEPECHUM.

12. Turpumerpuueckuii aHamm3. KuciotHo-ocHoBHOe THTpoBaHue. KpuBsie TuTpoBanus. Beidoop
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WHJUKATOpAa.

13. KomrmiekcoHoMeTpruyecKkoe TUTpOBaHUE. MeTauIOnHANKATOPBI.

14. OxucnurenbHO-BOCCTAHOBHUTENIbHOE TUTpoBaHue. [lepmanranaromerpus. Monomerpus.

15. CyuiHocTh MOTEHIMOMETPUYECKOTO MeTona aHanuza. [IpuBectu ypaBHeHue Hepucra ans
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHOM Mapbl U MOSICHUTH CMBICIT BXO/SIINX B HETO BEJIUYMH.

16. M3mepuTenbHbIE AMEKTPOABI U AJIEKTPOAbI CpaBHEHMs. UeMm oOTIMyYaloTCs H3MEpUTEIbHbIE
AJIEKTPOJIbI OT 3JIEKTPOJIOB CPAaBHEHUS; IPUBEIUTE IPUMEPBI.

17. CymHocts MeTona mnpsiMoil moTeHmuoMeTpud. CrocoObl mepexoja OT aHaJTUTHYECKOTro
CUTHAJIa K KOHLIEHTPALUH.

18. Ilorenuuomerpuueckoe TuTpoBanue. CrnocoObl onmpeeneHuss KOHEYHONH TOYKH TUTPOBAHUS.
Kakue 31eKTpopl MPUMEHSIOT B KAUECTBE U3MEPUTEIbHBIX M 3JIEKTPOJOB CPAaBHEHUS B METOJAX
KHCJIOTHO-OCHOBHOI'O M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBAHMS.

19. Kuaccudukanusi HOHOOOMEHHBIX IEKTPOA0B. CTEKIITHHBIC AIEKTPOIBI.

20. Meraminyeckue 3JIEKTpOAbl HepBOro W Broporo pojna. Ilpusenure mpumepsl. Hamummre
YPaBHEHHSI pEaKIHii, MPOTEKAIOIINX Ha XJIOPCEPEOPSHOM U cepeOpsTHOM IIEKTPOAaX U YpaBHEHUS
HepHcTa, onuchiBaromye noTeHUUabl 3TUX 3JIEKTPOIOB.

21. B3aumMopelCTBHE SJIEKTPOMArHUTHOTO H3JIYYEHHUS C BEIIECTBOM B YIbTPa(QHOIETOBON H
BUIUMOI obnacTsax cnektpa. 3akoHn byrepa — Jlambepta — bepa.

22. TlpwuwHBI OTKIIOHEHHSI OT 3akoHa byrepa — JlamGepra — bepa.

23. IlpunnunuanbHas cxema (OTOIIEKTpOKoIopuMeTpa U crekrpodoromerpa. (OCHOBHBIC
OTJIMYUSl XapaKTEPUCTUK (HOTODIIEKTPOKOIOPUMETPA OT CHEKTPOPOTOMETpa B BHIUMOH W
yIbTpapuOIECTOBON 001aCTAX CHEKTPA.

24. OcHOBHBIE TpPHEMBI TEpeXoAa OT AHAIUTHYECKOTO CHUTHAJa K KOHIICHTPALMM B METOJIE
IpsIMON CIEKTPOHOTOMETPHH.

25. OO0mas xapakTepuCTUKa METO/1a CIIEKTPO(HOTOMETPHH.

Bonpocsl 1J11 NOAroTOBKH K 3a4eTy (3 cemecTp)

1. IIpenmer opranudeckor xumuu. Teopus xmmmdeckoro crpoeHuss A. M. Bbyrtneposa.
N3omepus.

2. Crpoenue atoma yriaepoja. Tunsl rubpuauzanuu. ['eoMeTpust OpraHMueCKUX MOJIEKYII.

3. OnexTponHble 3¢ dexTsl. Hykneodpuibl u anexrpoduinsl. Kucnorsl u ocHoBanust bpéucrena
u JIsrouca.

4. Knaccudpukanus yriaeBonoposoB. AJKaHbl: HOMEHKJIATypa, CHOCOOBI IOJTy4YeHHS,
¢u3nyeckue cBOMCTBA.

S. XWUMUYECKUE CBOWCTBA alKaHOB. Peakuum pagukanbHOro 3amenieHus. IIpormeccer
HedTenepepaOOTKH: KPEKUHT, pu(OPMUHT.

6. Anxensl. HomeHnknarypa, XuMHUuecKue CBOMCTBA, CIOCOObI MOJIy4YEHHs, T€OMETpUUecKast
MU30MEPHS.

7. Ankunasl. HomeHkatypa, XuMU4eCKrue CBOMCTBA, CITOCOOBI TIOJTYUYEHHS.

8. Ankanuensl. Knaccudukanuss nueHoBbIX coequHeHuil. HomeHkiatypa, XumHueckue
CBOICTBa, CIIOCOOBI MOJTYUEHUS.

9. Apenbl. Kputepun apomatudHocTH, mnpaBuwio Xrokkens. HomeHknarypa u crnocoOsl

MOJTyYEHUS apEHOB.

10. Peakumm apoMaTHyecKoro HJeKTpopmiIbHOro 3amemieHus. [IpaBuia opueHTalMu.
AKTHUBUPYIOIINE U I€3aKTUBUPYIOIINE 3aMECTUTEIH.

11.  Couptel. Knaccugukanus, HOMEHKIATypa U CIIOCOObI OJTyUeHHUS.

12. ®wusundveckue U XUMHYECKHAE CBOMCTBA CITUPTOB. IIpocThIe A3upEI.

13. Aunbnerunsl. HomeHnkiiatypa, XUMHYeCKHE CBOUCTBA, CIIOCOOBI MOTyYSHHS.

14. Keronsl. HomeHnknaTypa, XuMHuecKHue CBOICTBA, CIIOCOOBI MOTyUEHUSI.
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15. KapbonoBsie kucinoTsl. HomeHnknaTypa, XuMu4eckrue CBOMCTBA, CIIOCOOBI MOTYYCHUSI.

16. CnocoObl TONYYeHHUS] MPOU3BOJHBIX KapOOHOBBIX KHCIIOT: CJIOXHBIX 3(HUPOB, aMHUIOB,
AHTHUJIPHUJIOB, TAJIOTCHAHTUAPUIOB. JKUpBI, MbLIA.

17. Awmmnokucnotel. Kmaccudukanus, HomeHkiarypa. AMmdorepaocts AK, ux peakuuu 1o
aMUHO- ¥ KapOOKCUTPYIIIIaM.

18. benku. Tunsl cTpykTyp Oenka. KauecTBeHHbIE peakIiuy Ha OCIIKH.

19.  VraeBonasl. Knaccudukanus, crepeon3omepusi.

20. Xwumuueckue CBOMCTBA yrieBoJoB. OyHKIIMHU MOJIUCAXAPHUIOB B )KUBBIX OPraHU3MaXx.

Kpurepun oueHuBanus pe3yJbTaToB 00yUYeHUs

Kpurepuu onieHuBaHus 1o 3a4eTy:

Onenka 3HaHMKW O  JUCHUIUIMHE — «XHMHsS»  Ha  3a4eTe  IpeJroJiaraet
T GepeHIIMPOBAHHBIA TTOIXO0/A K CTYJACHTY, YUET €ro WHAMBHIYAIBHBIX CIIOCOOHOCTEH, CTEIEHb
YCBOCHHUS M CUCTEMATHU3AIMK 3HaHUH y9eOHOTo Kypca, YMEHHS JeNaTh JOKa3aTeIbHBIC BRIBOJIBI U
000011eHus, GOPpMUPOBaHUS OOIIEKYIbTYPHBIX H MPOPECCHOHANIBHBIX KOMIETEHTHOCTEH.

OrneHuBaeTCs HE TOJIBKO IITyOMHA TTOHUMAaHUsI OCHOBHBIX MPOOJIeM Yy4eOHOU TUCITUTUINHEI,
HO W IOCENAeMOCTh JICKIIM U CEMUHAPCKUX 3aHSATHH, aKTUBHOCTh Ha CEMUHAPCKUX 3aHATHUSIX,
COJICPKATEIIBHOCTh YCTHBIX OTBETOB M CJICIAHHBIX MTPE3CHTAIIHN.

«3aumeno» (npodsunymulit ypoeeHsy) - ONCHUBAIOTCS OTBETHI, COACPKaHUE KOTOPHIX OCHOBAHO
Ha TIyOOKOM BCECTOPOHHEM 3HAHWM IPEAMETa, OCHOBHOW W JOTOJHUTEIHHOW JIMTEPaTypHI,
U3JI0’)KEHO JIOTUYHO, apryMEHTHPOBAHO U B MOJIHOM oObeme. OCHOBHBIC TMOHSATHUS, BBIBOIBI U
00001eHuss cPopMyaHpoBaHbl yOeaUTeNbHO W JoKazarenbHO. CTYIEeHT yMeeT MpaBHIBHO
OOBSICHATh MaTepHall, WUTIOCTPUPYS €ro MPUMEPAMHU

«3aumeno» (noevleHHbLIL YPOGEHb )- OLICHUBAIOTCS OTBEThI, OCHOBAHHBIC HA TBEPJOM 3HAHUH
npeMeTa, OCHOBHOM JIMTEPATyphl, C HE3HAYUTEIBHBIMH MPOOEIaMH B 3HAHUSAX JTOTIOJIHUTEIHLHON
auTeparypbl. BO3MOXHBI HEIOCTATKH B CHUCTEMAaTH3allM WM B OOOOIIEHWH MaTepuaa,
HETOYHOCTH B BbIBOJIaX. CTYy/IEHT TBEP/IO 3HAET OCHOBHBIE KATETOPUU YI€OHOM TUCITUTUINHEI.
«3aumeno» (nopozoewlii ypoeeny) - ONEHUBAIOTCS OTBETHI, KOTOPHIE 0a3MPYyIOTCS HA 3HAHUH
OCHOB

npeaMeTa, HO MMEIOTCS 3HAYMTENbHBIE MPOOEeNbl B YCBOCHHHM MaTepuaia, 3aTPYyAHEHUS B €ro
W3NIO)KEHUU M CHCTEMAaTH3alluM, BBIBOABI Ca00 apryMEHTHUPOBAHBI, B COICPKAHUH JOIMYIIEHBI
TEOPETUUECKHUE OLTUOKH.

«He 3aumeno» - OIICHUBAIOTCS OTBETHI, B KOTOPBIX OOHAPYKEHO HE 3HAHHE OCHOBHBIX MPOOIEMU
KaTeropui TpeaMeTa COTJIacHO y4eOHOW MpOTrpaMMBbl, COJIEp)KaHHEe OCHOBHOTO MaTepualia He
YCBOEHO, 000011IeHUI 1 BBIBOJIOB HET. CTY/IEHT HE MOKET MJIM OTKA3bIBAETCSI OTBEYATh Ha BOMPOC

OrneHOYHBIC CPEICTBA JUISI HHBAJTUIOB U JIUI] ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI
BBIOUPAIOTCS C YYETOM MX WHIUBUAYAIBHBIX MCUXO0()U3MUECKUX OCOOCHHOCTEMH.

— TIpY HEOOXOMMOCTH WHBAJIHJIAM H JIUIIaM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbS
MIPEIOCTABIISIETCS OMOIHUTEIBHOE BPEeMs JUIsl TOATOTOBKH OTBETA HA SK3aMEHE,

— TIPU TIPOBEJICHUH TIPOIEAYPHI OICHUBAHUS PE3yJbTATOB OOYUCHUS WHBAIUIOB W JIUI] C
OTPaHWYEHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI TPEAYCMATPUBAETCS HCIMOJIB30BAHUE TEXHUYECKUX
CPEJICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUAYATHHBIMH OCOOCHHOCTSIMU;

— TIpH HEOOXOAMMOCTH JIJIsl 00YYaOIIUXCsl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS U
WHBAJIMJIOB MPOIICTypa OICHUBAHUS PE3YJIbTATOB OOYUCHHS 10 JUCITUIUIMHE MOXET TTPOBOJAUTHCS
B HECKOJIBKO JTaroB.

[Ipouenypa oleHWBaHUS Pe3yJbTATOB OOYUYCHHS] WHBAIWIOB M JIUI] C OTPAaHUYCHHBIMHU
BO3MOXXHOCTSIMU 3JIOPOBbSIl TI0 JUCHUIUIMHE (MOXYINIO) TMpeAyCMaTpUBaeT MpeaoCcTaBlIeHUE

27



uHpopMmanuu B (GopMmax, aJaNTHPOBAHHBIX K OTPAHUYCHUSM UX 3JI0POBbSI M BOCHPHUATHS
nHpopmanuu:

JJist U1 ¢ HapYIICHUSIME 3PCHUS

— B Ie4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st I ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHoM opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. Ilepevennb y4eOHO JIUTepaTypbl, HHPOPMALNMOHHBIX PeCypPCOB H T€XHOJIOTHil

5.1. YueOHas quTeparypa
['muaka H.JL. O6mas xumus : yaeOHuK aist 6akanaspoB / H. JI. T'nunka ; mox pen. B. A. ITonkoga,
A. B. bab6koga. - 19-e uza., nepepa0. u nom. - Mocksa : FOpaiit, 2014. - 900 ¢
Eropos, B. B. O6mast xumus : yueOHuk 1 By308 / B. B. EropoB. — 2-¢ u3n., crep. — CaHKT-
[TerepOypr : Jlanp, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — Tekcrt : anmekTpoHHbIH // JIaHb
: BIIEKTpOHHO-O0MOanoTeuynHast cucrema. — URL: https://e.lanbook.com/book/153684
COopHUK TECTOB U 3a/1a4 10 Kypcy XuMmuH : yueOHoe nocodue / E. A. AnanbeBa, A. B. Banbkos,
M. A. I'naronesa [u ap.]. — Mocksa : HUAY MU®U, 2014. — 144 ¢c. — ISBN 978-5-7262-
1960-8. — Tekct : anmekTpoHHbIH // JIanb : 3nekTpoHHO-OMOIKoTeuHas cucrema. — URL:
Pexxum noctyna : https://e.lanbook.com/book/103243
Axwmetos, H. C. JIabopaTtopHble 1 ceMUHAapCKUE 3aHATHUS 110 001Iei 1 HEOpraHMYeCKONH XUMUH :
yueOHoe nocobue / H. C. Axmeros, M. K. A3uzoBa, JI. 1. Bagsiruna. — 6-¢ u3., crep. — CaHKT-
[MetepOypr : Jlaub, 2021. — 368 c¢. — ISBN 978-5-8114-1716-2. — TeKcT : 31eKTpOHHbI# // JIaHb
: BIIEKTPOHHO-OnOmoTeynas cucrema. — URL.: https://e.lanbook.com/book/168686
3osoToB 10.A. BBe/ieHre B aHAIUTUYECKYIO XUMHIO [ DIEKTPOHHBINA pecypc]: yueOHoe mocooue/
10.A. 3o50T0B. — DniekTpon.aaH. — Mocksa: M3natenscTBo «JlabopaTopus 3HaHuin», 2016. — 266¢.
— Pexxum socryna: https://e.lanbook.com/book/84079
Brnacosa, E.I'. AHanuTudeckas XUMus: XUMHUYECKHE METO/IbI aHaIK3a [ DIeKTPOHHBIN pecypc]:
yuebnuk / E.I'. BnacoBa, A.®. KykoB, 1.®. Konocona, K.A. Komaposa; noa pen. [lerpyxuna
O.M., Kysnernonoii JI.b. — Dnektpon.gad. — Mocksa: M3natenbctBo «Jlabopatopusi 3HAHHIY,
2017. — 467¢c. — PexxuM poctyma: https://e.lanbook.com/book/97407
YynpeinunHa, JI.A. AHanutuueckas xumus: yue0. mocodue / JI.A. Yynpeauna, JI.W. [Tuns. — M-Bo
ob6pasoBanus u Haykn Poc.Deneparuu, Kybanckmii roc.yH-T. — KpacHonap: Kybanckuii
rOoCyJIapCcTBEHHBIN yHuUBepeuret, 2018. - 108c.
. [lTabapos, 0. C. Opranunueckas xumusi / [llabapos, FO. C. Opranudeckas xumus : yueOHuk / 1O.
C. [llabapoB. — 5-e u3x., crep. — Cankr-IletepOypr : Jlanp, 2021. — 848 ¢. — ISBN 978-5-
8114-1069-9. — Tekcrt : anekTpoHHBIH // JIaHb : aneKkTpoHHO-O0nbmmorevnas cucrema. — URL:
https://e.lanbook.com/book/167911
. TpaBenp, B. ®. Oprannyeckas xumus : yuebHoe nocoodue / B. ®@. TpaBenb. — 7-e uza. — Mocksa
: JJaboparopus 3uanuii, 2020 — Tom 1 — 2020. — 401 c¢. — ISBN 978-5-00101-746-2. —
Tekcr : anexTpoHHbIN // JIaHb : 31eKTpOHHO-O0MOMMOTeUHast cucrema. — URL:
https://e.lanbook.com/book/151522

TpaBenb, B. ®. 3anaun no oprannyeckoil xumuu : yueOHoe nocodue / B. @. TpaBens,

A. 1O. Cyxopyxkos, H. A. Tloxkapckas. — 2-e u3a. — Mocksa : JIaboparopus 3uanmii, 2020. —
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267 c.— ISBN 978-5-00101-895-7. — TekcT : 351eKTpOHHBIH // JIaHb : 3J1eKTpOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/151499

11. I'pannbepr, . U. Opranndeckas xumus. [IpakTrueckue pabOThl 1 CEMHHAPCKUE
3aHATHSA : yueOHoe mocooue / Y. U. I'pannbepr, H. JI. Ham. — 7-e u3n., crep. — CaHKT-
ITerepOypr : JIanb, 2019. — 360 c. — ISBN 978-5-8114-3902-7. — TekcT : 3yIeKTpOHHBIH // JlaHb
: BIIEKTPOHHO-O0nOmoTeunas cucrema. — URL.: https://e.lanbook.com/book/121459

5.2. llepuoanyeckasi JJuTEpaTYypa

1. Ycnexu XMMuM - pOCCUHUCKHUIN HAYyIHBIH KypHAII, yOJUKYIOIHUA 0030pHBIC CTATHHU 110
AKTyaJIbHBIM MPOOJIeMaM XUMUHU B CMEXHBIX HAYK.

2. XKypHan opraHu4ecKOl XUMHH - POCCUHUCKHI HAYYHBIN KypHAJ, IMyOIMKYIOUUN CTaThU
[0 TEOPETUYECKUM IIpoOJieMaM OpPraHMYECKON XHWMHH, MEXaHHU3MaM peakUui OpraHMYECKUX
COEIMHEHUH, COOTHOIICHUSAM MEXAYy (PU3NYECKUMHU CBOMCTBAMHU, PEAKIIMOHHOM CIIOCOOHOCTHIO U
CTPOCHHEM, I10 HOBBIM pEaKUMsIM M METOJaM IIOJIyYE€HUS OpPraHMYECKHUX COEIUHEHHH, II0
OCHOBHBIM Npo0JIeMaM pa3BUTUS BaKHEHIINX HAMPaBICHUI OPraHUuYeCcKOro CHHTE3A.

3. XKypnaiu oOuieil XuMUHM — OJMH M3 KPYNHEHIIMX POCCUHCKUX HAy4YHBIX >XYPHAJIOB,
OTpaKaIOIIUX OCHOBHBIE HAIIPABJICHUS PA3BUTHUS XUMUU, MYOJIMKYIOLUN pabOThl, MOCBSIIEHHbBIE
aKTyaJIbHBIM OOIIMM BOMpOCaM XHMHHM W MpoOjemMaM, BO3HUKAIOIIMM Ha CTHIKE Pa3IMYHBIX
pa3leNnoB XMMUH, a TaKXKe Ha TpaHUIlaX XUMHUHM M CMEXHBIX C HEW HayK (METaJJIOOPraHU4YeCcKhe
COCIMHEHMS, 3JEMEHTOOpPraHMYeCcKass XHMHS, OPraHWYECKHME W HEOPraHMYEeCKHUE KOMILIEKCHI,
MEXaHOXUMHSI, HAHOXUMHUS U T. ]11.).

5.3. UHTepHeT-pecypchl, B TOM 4YHCJI€e COBpeMeHHbIe MNpodeccHOHATbHbIE 0a3bl
JAHHBIX ¥ HHPOPMAIHOHHBIE CIPABOYHbIE CHCTEMBbI

J1eKTPOHHO-0ubIMoTeuHbIe cucTeMbl (IBC):

1. BBC «FOPAWT» https://urait.ru/

2. DbC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. OBC «BOOK.ru» https://www.book.ru
4
5

. DBC «ZNANIUM.COM)» www.zhanium.com
. OBC «JIAHDb» https://e.lanbook.com

IIpodeccnonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuansr nuzgarenscrea Wiley https://onlinelibrary.wiley.com/
Hayunas anekrponnas oudnnorexka (HIB) http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXMBBI BEAYILIUX 3allaJHBIX HayYHbIX )KypHaJIOB Ha Poccuiickoit
wiatdopme HayuHbIX xypHasoB HOMKOH http://archive.neicon.ru
7. HanumonanbHas »5SneKTpoHHas OuOIMOTEKa (JOCTYN K DJIEKTpOHHOW Oubimoreke
nuccepranuii Poceuiickoit rocynapctsenHoit ouonuoreku (PI'B) https://rusneb.ru/
8. Tlpesunentckas oudimorexa um. b.H. Enpumna https://www.prlib.ru/
9. Dmnexrponnas koymekmus Oxchopackoro Poccutickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
10. Springer Journals https://link.springer.com/
11. Nature Journals https://www.nature.com/siteindex/index.html
12. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols

arwn e
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13. Springer Materials http://materials.springer.com/

14. zbMath https://zbmath.org/

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

16. Springer eBooks: https://link.springer.com/

17. "Jlextopuym TB" http://www.lektorium.tv/

18. VuumBepcurerckas nnpopmarnronras cuctema POCCHS http://uisrussia.msu.ru

HNudopMmannoHHble cIPABOYHbIE CHCTEMBI:

1. Koncynbrant [Tntoc - cipaBoyHast mpaBoBasi CHCTEMa (JIOCTYI 10 JOKAIbHOW CETH C

KOMITBIOTEPOB OMOITMOTEKH )
Pecypcbl ¢cB0OGOIHOTO 10CTYNA:

1. AmepuKaHCKas naTeHTHas 0as3a JaHHbBIX hitp://www.uspto.gov/patft/

2. TlomnHble TEKCTHI KaHAJICKUX auccepraiuit http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. MMHHUCTEpPCTBO HayKH U BbIcIIero oopazoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

5. ®enepanbHblii mopTan "Poccuiickoe odpazoBanue” hitp://www.edu.ru/;

6. Mudopmanumonnas cucrema "EquHoe okHO qocTyma K 00pa3oBaTeIbHbIM pecypcam’
http://window.edu.ru/;

7. Enunas koyexius nudpoBeIx 00pa3oBaTeIbHbIX pecypcoB http://school-
collection.edu.ru/ .

8. dexepanbHBIN EHTP HHDOPMAIIHOHHO-00Pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ruf);

9. TIlIpoekt ['ocymapcTBEHHOr0 MHCTHTYTa pycckoro si3bika uMeHu A.C. [Tymkuna
"O06pa3oBanue Ha pycckoM" https://pushkininstitute.ru/;

10. CnpaBouHo-uH(pOpMaIMOHHBIH mopTai "Pycckuit si3p1k" hitp://gramota.ru/;

11. Cnyx0a TeMaTH4YeCKUX TOJIKOBBIX cioBapeid http://www.glossary.ru/;

12. Cnosapu u suimkioneauu http://dic.academic.ru/;

13. O6pa3oBatenbHbli moptan "Yueba" http://www.ucheba.com/;

14. 3akonHompoekT "O6 oOpasoBanuu B Poccuiickoit denepannn". Bonpockl 1 0TBETHI
http://xn--273--84d1f.xn--plai/voprosy i_otvety

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa30BaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPChI

KyoI'Y:

1. Cpena MoaynnbpHOTO AMHAMHUYECKoro ooydenus http://moodle.kubsu.ru

2. baza y4eOHBIX mIaHOB, y4eOHO-METOJMUECKUX KOMILIEKCOB, TyOIUKAIIMN 1
koHpepentmii http://mschool.kubsu.ru/

3. bubanoreka nHpopMaIMOHHBIX pecypcoB Kadeapbl HHHOPMAIIHOHHBIX
obpasoBaTenbHbIX TexHomorui http://mschool.kubsu.ru;

4. DnexTpoHHBIN apxuB qokymeHToB KyoIl'Y _http://docspace.kubsu.ru/

5. DOnexkTpoHHBIe O00Opa3oBaTelbHbIE pecypchl Kadeapsl HH(DOPMALMOHHBIX CHCTEM U
TexHosioruil B oOpazoanuu Kyol'Y u nHayuno-meronuueckoro xypuaia "[HLIKOJIBHBIE I'O/IbI"

http://icdau.kubsu.ru/

6. MeToauyeckue yKa3aHusi 1Jisl 00y4aIOIIHUXCS M0 OCBOEHUIO THCHUTLIAHBI (MOXYJIs1)
YcnemHoe wu3ydeHHe IUCHUIUIMHBI «TOHKMI OpraHWMYecKWii CHUHTE3» TpeOyer OoT
CTYJICHTOB PETYJSPHOTO TIOCEIICHUs JISKIM, a TaKKe aKTUBHOW padOThl HA MPAKTUUECKUX
3aHITHSIX, BBIOJIHEHUSI TECTOBBIX MPOBEPOYHBIX PAOOT, BBHIMOIHEHUS M 3aIUTHI JTA0OPATOPHBIX

paboT, 03HAKOMJIEHHUSI C OCHOBHOM U JIOMOJHUTEILHON pEKOMEHIYyeMOM JIUTEpaTypou.
IIpy NOArOTOBKE K JEKIMOHHOMY 3aHATHIO CTYJIEHTaM PEKOMEHYETCs:
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1) mpocMOTpeTh 3amuCH MpeabIaylIeld JIGKIMM M BOCCTAaHOBUTH B IaMATH paHee
W3y4YEHHBIN MaTepual;

2) 06eryio MpOCMOTPETh MaTepHall MPEACTOSAIICH JEKIUH, C IETbI0 JIyYIIero YCBOCHHS
HOBOT'O MaTepHarna;

3) caMOCTOSTENHbHO MPOpadboTaTh OTAENIbHBIE ()PArMEHTHI TEMBI MPOLUION JIEKIUH, €CIIU
3TO HEOOXOIUMO.

[Tpu KOHCIIEKTUPOBAHUHU JIEKIIMOHHOTO MaTepHaja CTYACHTaM HY>KHO CTPEMHUTHCS KPaTKo,
CXEMaTU4HO, IOCJIE0OBATEIbHO U JIOTMYHO (DUKCHPOBATH OCHOBHBIE IIOJIOKEHUS, BBIBOJBI,
0000mIeHnss U (POPMYIMPOBKH, HE THITAACH 3alUCAaTh BECh MPENOJaBacMbIii MaTepuall CIOBO B
CJIOBO.

IIpu noAroTOBKE K 7a00paTOPHOMY 3aHSTHIO PEKOMEHIYETCS:

1) 03HAaKOMUTHCS C TEMOU U IUIAHOM 3aHSTHUS, YTOOBI BBISICHUTH KPYT' BOIIPOCOB, KOTOPHIE
OyayT o0CYKIaThCs HA 3aHSITHH,

2) mopalboTaTh C KOHCIIEKTOM JIEeKIUM IO TEME 3aHSTHUS, a TaKKe O3HAKOMUTBCS C
PEKOMEHIyeMOW JUTepaTypoil W (IpU HEOOXOJAMMOCTH) JOTOJHUTECIBHBIMH HCTOYHHKAMH
uH(pOpMalliU B BUJE MEPHOIUIYECKUX M3aHuil 1 IHTEepHET-pecypcoB.

[Tpu BBIMOTHEHUH MPAKTHUECKOW PabOTHI CTyIeHTaM HEOOXOAMMO OTMEUYaTh T€ BOIPOCHI U
pas3zienbl, KOTOPhIE BBI3BIBAIOT Yy HUX 3aTPyJHEHHS. C IENIbI0 MOCIEAYIONed KOHCYIbTAlUU Yy
npernonaBatens. KakIplid CTyJeHT IOJKEH CTPEMHUTHCS aKTUBHO paboTaTh Ha MPAKTUYECKHUX
3aHATUSAX U YCIEIIHO BBIIOJIHATH TECTOBBIE MPOBEPOUHBIE PAOOTHI.

CamocrosTenbHast paboTa Hapsily ¢ ayAUTOPHOMN MPEACTaBIsAET OJHY U3 BaXKHEUIIUX Gopm
yuebHoro mpouecca. CamocrosiTenbHas paboTa — 9TO IJIaHUpyemas paboTa CTYICHTOB,
BBINOJIHSAEMAs [0 3aJaHUI0 M P METOJMYECKOM PYKOBOJCTBE IpernojaBareis, HO 0e3 ero
HenocpeAcTBeHHOro yyactus. CamocrosiTenbHas pa0oTa MpeAHa3Haue€HAa HE TONBKO JUIS
OBJIA/ICHUS TIPEACTABICHHOW TUCIUIUIMHON, HO U 111 (HOPMUPOBAHHS HaBBIKOB pabOTHI BOOOIIE, B
yueOHOM, Hay4YHOH, NPOQPECCHOHANBHON [EATEIbHOCTH, CIHOCOOHOCTH MPUHUMATh Ha ceds
OTBETCTBEHHOCTb, CaMOCTOSITEILHO peIIaTh BO3HHUKAIOIIUE MPOOJIEMbI, HAXOIHWTh IPABHILHBIE
peLeHus U T.1.

CamocTosTenbHas paboTa BKIIIOUAET: U3y4€HHUE OCHOBHOM M TOMOJIHUTEIbHOUINTEPATYPHI,
npopaboTKa M MOBTOPEHHE JIEKIIMOHHOTO Marepuana, MOATOTOBKY K MPAKTUYECKUM 3aHATHSM,
MOJTOTOBKY JI0KJIa/10B-IIPE3EHTALINN, TOJITOTOBKA K TECTUPOBAHUIO U K TEKYIIEMY KOHTPOJIIO.

B ocBoeHMH NUCHMIIIMHBI WHBAIMIAMHM M JHMLIAMH C OTPaHHMYEHHBIMH BO3MOXHOCTSIMH
310pOBbs OOJIBILIIOE 3HAYEHHE HMEET WHAMBHUAyalbHas ydeOHas palOoTa (KOHCYJIbTaluU) —
JIOTIOJTHUTEIBHOE pa3bsiCHEHUE YUeOHOro MaTtepuaa.

WupuBuayanbHble  KOHCYJBTAllMM IO  TPEIMETY  SBISIFOTCS  BaXHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM WHAMBHyadH3allMi OOy4eHHs M YCTAHOBJICHHIO BOCIHUTATEIBHOTO KOHTAaKTa
MEXIy TMperojaBaTelieM W OOydJalolmMMCS WHBAIAJAOM WJIH JIMIIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MatepuajbHO-TeXHHYeCKOe o0ecniedeHHe N0 TUCHHUILIMHE (MO1Y.110)

HanMmeHoBanue crienuaibHBIX
MOMEIIEHNI

OCHAaIIEHHOCTD CITEIUAJIbHBIX
MOMEIIEHUI

HepequL JIMIOCH3MOHHOI'O
IIpOrpaMMHOTO obecrneueHus

VYueOHble ayJIUTOPHUU ISt
MPOBEICHUS 3aHATHI JIEKIIHOHHOTO
tua TtHna ayn. 322, kopn. C
(ymuua CraBponosibekasi, 149):

MebGenb: yueOHast MmeOemb
TexHn4ecKue cpeacTBa 00YUEHUS:
9KpaH, NPOEKTOP, KOMIBIOTEP

Microsoft Windows;
Microsoft Office

VYueOHble ayJIUTOPHUU JUISt
IIPOBECHUS nmabopaTOpHBIX
3aHATUM, TEKYIIEro KOHTPOJs H
MPOMEKYyTOYHOH aTTEeCTallud ay/l.
430m 439, xopn. C (ynmma

MebGenb: yueOHast MmeOemb

DA G136 XUMHYECKHUE
naboparopuu, OCHAIIICHHBIE
KOMIUIEKTHBIM 71a60paTOPHBIM
obopynoBanuem,  nabopaTOpHOI
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CraspomnoJbckas, 149): 1oCyzoil 1 HabopaMH PeaKTHBOB!

VYueOHble ayIUTOpUU Ut
KypCOBOI'O MPOEKTHPOBAHHMS
(BBITTOJTHEHNUS KyPCOBBIX paboT)

Kypcosas pabora HE
MpeayCMOTpeHa y4eOHBIM TUIAHOM

Jns  caMoCTOATENbHOM — paboThl  OOydaroUXcs  MPeAyCMOTPEHbl  IOMEILEHHUS,
YKOMIUIEKTOBAaHHBIE CIIEHUAIM3UPOBAHHON MeOenbl0, OCHAIICHHBIE KOMIBIOTEPHONH TEXHHKOW C
BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTu «MHTepHeT» M obecrnedeHueM AO0CTyHa B 3JIEKTPOHHYIO

UH(POPMALMOHHO-00pa30BATENBHYIO CPEly YHUBEPCUTETA.

HaumMmeHoBaHue noMemeHu aisa
CaMOCTOSATEIEHONW PabOTHI
oOygaromuxcs

OcHaIIeHHOCTh TOMEIICHUH 1S
CaMOCTOSTENFHON pabOTHI
o0yJaromuxcs

[lepeueHb NHULIEH3UOHHOTO
MIPOTPAMMHOTO 00eCTICUCHHS

ITomerienue st caMOCTOSTENBLHOM
paboThI 00yJaronIuxcs (IUTAIBHBII
3an Hayunoit 6ubimorekn)

Mebenn: yaeOHas meOeib
KoMmmnekr  cnenuanuzupoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
Ob6opynoBanue: KOMITBIOTEpHAs!
TEXHHUKa C TOAKIIOYEHHEM K
nHpopMannoHHO-
KOMMYHHMKAIMOHHOM
«HTepHeT» M IOCTYIIOM B
ANIEKTPOHHYIO  MH(OPMAIOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3alnudy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBaHue, obecrmednBaromiee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COeNHEHNE "
OecrpoBOJIHOE  COEIMHEHUE  T0
texronoruu Wi-Fi)

CCTH

[Tomelenue 1151 caMOCTOATEIBHOMN
paboTel  oOyuaromuxcs ayn.431
koprn. C (ynmuua CraBpomoibCcKas,
149)

Meo0enb: yueOHas mebeb
Kommiekr  cnenuanu3upoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TECXHUKaA C IIOAKIIFOYCHUEM K
HHPOPMALMOHHO-
KOMMYHHUKAIIMOHHON
«lHTepHeT» W JOCTYIOM B
JJNIEKTPOHHYI0  WH(OPMALMOHHO-
00pa3oBaTeIbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopyznoBaHue, oOecreunBaroIee
J0CTyl K CEeTH HUHTCPHET
(mpoBoHOE COETMHEHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texunosorur Wi-Fi)

CCTHU
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