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1. O0beM TUMCHMIIIUHBI:

Bcero: 2 3a4eTHBIX €qUHUIIBI TPYAOEMKOCTH (72 akaJeMUYECKUX Yaca)

Ounas popma

OuyHo-3204HAas

Buj yueoHoii padoThI Ha Bcro Cemectp | Ha BCIO Cemectp

AUCIHUILI AHCIUTILI

HHY 2 HHY 2
AyauTopHbIe 3aHATHS (BCEro 16 16 16 16
4acoB),
B TOM 4HcCJIe:
Jlexum 6 6 6 6
JlaGopaTopHbIie pabOThI - - - -
[IpakTryeckue 3aHATUS 10 10 10 10
CamocrosiTeJbHas padoTa (Bcero 56 56 56 56
4acoB),
B TOM 4HcCJIe:
Kypcogas pabora - -
KypcoBoii npoekt - -
Pacuetno-rpaduueckue paboTsl - -
(KOHTpoOJIbHAs paboTa)
Hayuno-uccienoBarenbckas pabora - -
[ToaroroBka k 3aueTy 18 18 18 18
Jlpyrue BUJbl CAMOCTOSITENIbHOM pabOoThI 38 38 38 38
Bua npomexkyTouHoii aTTecTAlINH 3au. 3au. 3au. 3aug
(3a4eT, IK3aMeH):
OO0masi Tpy10€eMKOCTh M CHUILIUHBI U 72 72 72 72

TPYA0EMKOCTH 110 CeMeCTPaM B Yacax:




2. MecTO TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl

1 Jucuunmmaa «Choer.riaBel (U3HYECKUX W XUMHUYECKUX HAyK» OTHOCUTCS K
o0s3arenpHOM yactu b1 - O0s3arenpHbIe TUCHATUINHEL.

2 Kpartkoe conmepkaHue TUCHUIUIMHBL: [IpuMeHeHue 3aKOHOB (M3MKU W XUMHUU IS
OMOJOTUYECKHX MPOLECCOB. DIEMEHThl XUMHUUECKON TEPMOJAMHAMUKHI U OMOIHEPTeTUKHU. XUMUS
OMOreHHbIX J3JIeMEHTOB. PaBHOBecusi B JkuIkuX cpenax. OCHOBHBIE THIBI XUMHUYECKHX
paBHOBECHUIl U TMPOLIECCOB B JKU3HENEATENbHOCTU. AncopOnusi Ha TpaHHIax paszzaena ¢as.
Kunkue KpucTamwibl, crnemupuKa CTPYKTYphl H (DU3UKO-XUMHUYECKHUX CBOMCTB. Dusuko-
XUMHUYECKHE METO/bl aHanu3a B Ouosoruu. [lepcrekTUBbI UCCIeIOBAaHUM B CMEXHBIX 00JacTsIX
(GU3HUKY, XUMUH U OMOJIOTUH.

3 OcBoenue 0OOy4arOUUMUCS TUCHUILUIMHBI «Crel.raaBbl (U3HUYECKUX U XUMUYECKUX
HayK» ONMHPAETCA Ha 3HAHUS, YMEHUS, HABBIKM U KOMIIETCHIIMH, IPUOOPETEHHBIE B pe3yJbTaTe
OCBOEHMS IIPEAIIECTBYIOIMNX AUCIIUIUINH:

- MaremaTuKa;

- ®u3ukKa;

- buomnorus;

- Xumus

4 3HaHus, YMEHUS U HABBIKH, MIOJTyYE€HHBIE MPU OCBOCHUU AUCIUIUINHBI «CIiell.TI1aBbl
bU3NYECKUX U XUMHUECKUX HAYK), SBISIOTCS HEOOXOAUMBIMU JIJIs1 OCBOSHUS TUCHUTIINH:
- ®Ou3noNIorHus U ONOXUMHSI OaKTepuit

- [IpombInneHHass MUKPOOHONIOTHS M OMOTEXHOIOTUS

- Yuenwne o Ouocdepe

-Okonornyeckas (pU3HOIOTHsSI

- CoBpeMeHHBIC METOIbI (PU3MOJIOTUICCKIX UCCIICIOBAHMIA,

- DKcniepuMeHTanbHask PU3NOIOTHS;

3. [lnanupyemble pe3yJibTaThl 00y4eHHs

[lenbto ocBoeHus: yuyeOHON AMCUMIIUHBI «Croer.riaaBbl (PU3MYECKMX W XMMHUYECKUX
HayK» SIBJISIETCS MPUOOpEeTeHne 3HAaHUM M yMEHHH B 00JIaCTH COBPEMEHHOM (M3MKU U XMMMH,
OKa3bIBAIOUIMM CYIIECTBEHHOE BJMSHHE HAa pa3BUTHE OHOJIOTMYECKOM HAyKH,  YMEHHE
aHAJTM3UPOBaTh (U3UYECKYI0 M XHMHYECKYI0 HH(OPMALHMIO, IMOJb30BaThCsi TEOPETHUECKUMHU
OCHOBAMH, OCHOBHBIMH IOHSTHUSMH, 3aKOHAMH M MOACISAMH (U3UKA W XUMHH, OBIIAJCHHE
MeTofaMu 00paOOTKM W aHaiu3a MHGOpMaIMM, MeToJaMH (U3NYECKUX U XHUMHUYECKHX
UCCJIEIOBaHUM, HEOOXOIUMBIX Ul OCYIIECTBIIEHUS HAy4yHO-HCCIIEI0BaTENbCKOM, Hay4dHO-
MHHOBAI[MOHHOW, OpraHU3allMOHHO-YIPABICHYECKON, IeJarorn4eckoil W MpOCBETUTENbCKON
IEeSITENLHOCTH B 00J1aCTH OMOJIOTHH.

3amauaMi OCBOEHHS JTUCHMIUIMHBI «CHell.rnaBbl (U3NYECKHX M XHMHUYECKUX HayK»
ABIIIOTCS: ONpEJIeTIeHne MecTa OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAayK; YMEHHUE MOJIb30BAThCA
OCHOBHBIMH MOHATUSAMH M 3aKOHAMU XUMHU U (QU3UKU MPU pEIIEHUH OMOJIOTHYECKUX MpoOiIeM;
pa3BUTHE TPEJCTABICHUNH O COBPEMEHHOM COCTOSHUU M IEPCHEeKTHBaX pa3BUTUS (U3MKH U
XUMHUU U UX MECTE€ B CTPYKType OMOJIOTMYECKUX HayK; pa3BUTHE CIIOCOOHOCTH HCIIOJIB30BaTh
MOJIyUE€HHbIE 3HAaHHA B 00JacTH MO3HABaTENbHON M mpodeccnoHalbHOM chephl; TOHMMAaHUE
HEOO0XO/IMMOCTH U CIIOCOOHOCTH MpUOOpETaTh HOBBIE 3HAHUS C MCIIOJIB30BAaHHEM COBPEMEHHBIX
HAy4YHBIX METOJIOB U BJIaJICHHE MU Ha YpOBHE, HEOOXOIUMOM JUIsl PELICHUS 3a]a4 MMEIOIINX
€CTeCTBEHHOHAYYHOE COJEp)KaHUE M BO3HMKAIOIIUX IPH BBIMOJHEHUU NPOGECCHOHATBHBIX
byHKIMMA
Komnerennuu, popmupyemMbie B pe3ysibTaTe OCBOSHUS TUCIUITIIMHBIL:
OIIK-7 - Cmocoben B cdepe cBoelt MpOoQPEeCCHOHAIBHONW IEATETBHOCTH CaMOCTOSATEIHLHO
OTIpeNeNATh CTPATeTHuI0 U MpOOJIEeMaTHKy HCCIEJOBAHUN, MPUHUMATh PEIICHUS, B TOM YHCIE
MHHOBAIlMOHHBIE, BHIOMpAaTh U MOAM(UIMPOBATH METOABI, OTBEUaTh 3a KadecTBO padoT u
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BHE/IPEHHE HUX pe3yjibTaToB, oOecneunBaTh MEphl MPOM3BOJACTBEHHOH O€30MacHOCTH TpHU
pELICHUH KOHKPETHOM 3a/1a4H.

B pe3ynbrare u3yueHus AUCUUILIMHBI 00 yYaOLUICS JT0JKEH:

3HaTh: OCHOBHbBIE HAIIPABJICHHUS B COBPEMEHHOW XMMMHU U (U3UKE, IPOOIEMbI U TEOPUHU;

OCHOBHbBIE HAIIPaBJICHUsI MOJACPHU3ALIMU U PAa3BUTHS HAY4YHBIX MCCIEI0BAaHUN U oOpa3oBaHUs B
P®; meronsl uccnenoBanus B chepe cBoeil npodecCHoHaIbHON NesITEIbHOCTH U BO3MOXHOCTH
X MOJIU(UKAINH; MEPbI MPOU3BOACTBEHHON 0€30MaCHOCTH NPU BBIMOJHEHUH XUMHUYECKUX U
(GU3NYECKUX IKCIEPUMEHTOB.

YMeTb: caMOCTOATENBHO BBIABISATH MEPCIEKTUBHBIE MPOOJIEMBI, ONPEILNIATh CTPATETUIO
U Ipo0JieMaTHKy HCCIeNoBaHUN B cdepe cBoel NpodecCHOHATBHOM JEATENBHOCTH C
UCTIOJIb30BAaHUEM 3HAHUS OCHOB (PM3MUECKUX M XMMUYECKHX HAyK; IPUHAMATh PEUICHUs, B TOM
Yycjie UHHOBAIL[MOHHBIE, U KOOPAMHUPOBATh BBIIIOJHEHHUE 3a/laHUM IpU PYKOBOJCTBE IPYIION
UCCIieIoBaTeNeii; BEIOUpaTh U MOAU(PUINPOBATh (PU3NIECKHE M XUMUYECKUE METOJIbI; OTBEYATh
3a KayecTBO pabOT M BHEApPEHHE HX pe3yJbTaTOB, MPEACTAaBIATh IOJIYUYEHHBIE PE3YJbTaThl;
o0ecrieynBaTh MEpPhI MPOU3BOACTBEHHON 0€30IIaCHOCTH NP PEIIeHUH KOHKPETHOM 3a1a4u.

Brnajnerb: HaBbIKAMH CaMOCTOSATENBHOTO ONPEAENCHHUs. CTpaTerud M NpoOJeMaTUKU
MCCIICIOBaHMIA; OTIBITOM O0OOIIEHHS U aHATIN3a HAYYHOW ¥ HAYYHO-TEXHUYECKOH HH(OpMAINH B
cdepe XUMUUECKUX U (PU3NYECKUX HAYK

Nuaukaropel u JIECKPUIITOPBI JacTu COOTBETCTBYIOLLIEH KOMIICTCHITNH,
dbopmupyemoit B mporecce  U3y4eHHS — OUCHUIUIMHBI  «Crei.ryiaBbl  (U3HUECKUX U
XAMHYECKUX HAYK», OLEHUBAIOTCSA NPU MOMOIIM OLEHOYHBIX CPENICTB.

[Inanupyemsble pe3yiabTaThl 00yueHHs M0 AUCUUILINHE «Criel.Iy1aBbl PU3NYECKUX U XUMMHUECKUX
HayK», UHAUKATOPbI
noctuxenust komnereHuil OIIK-7, nepeyeHb OLEHOYHBIX CPEICTB

No Kon HaumeHnoBanue Kon [Inanupyemblie HaumMmenoBanue
n/m HHAUKATOpa HHIUKATOpa TUTAHUPYEMOTO pe3yabTaThl 00yUCHHS OLIEHOUHBIX
JOCTHOKEHHSI JTIOCTHYKEHUS pesynbTara
KOMIICTCHIINU KOMITCTCHITHU o0yueHHs Cpencrs
1. N-1onk.7 3HaTh: ocHoBuble | 3 (UO-1onk.7) 3Haer: ocHOBHbIE | Bompockl K
HaTPaBJICHHUS B HaMpaBJICHUsI B | pyOCKHBIM
COBPEMCHHOM XMMHUHU H COBPEMEHHOW XMMHUHU H | KOHTPOJISIM,  OTYETHI
¢usuke, npobiemMbl U ¢usmke, mpobieMbl H | 1O MPaKTUYECKUM
TEOpHH; OCHOBHBIE TEOPHH; OCHOBHBIE | paboTam
HaTIpaBJICHUS HATIpaBJICHUS
MOJICPHU3AIIH u MOJICPHHU3AIIH u
pa3BUTHA HAYYHBIX pa3BUTHS HAYYHBIX
HcCleI0BaHui U Hccie10BaHui u
oOpazoBanus B P®; obOpazoBanuss B PO;
METOJBI UCCIICOBAHMS METOIBI HCCJIeIOBAHUS
B chepe cBOEH B coepe cBOeH
po¢eCcCHOHATBHOM poheCCHOHATIBHOM
JCSITEIBHOCTH u JESITeBHOCTH u
BO3MOKHOCTH ux BO3MOXKHOCTH ux
Moau(UKAIUN;,  MEpPbI MOAU(UKAIIUN;,  MEPBI
MIPOU3BOJICTBEHHOM MIPOU3BOJICTBEHHOM
0e30macHOCTH npu 0e30macHOCTH npu
BEITTOJTHCHUH BEITIOJTHCHUH
XAUMHUYIECKHX u XUMHYCCKHX u
¢busnyecKnx (busHYeCKuX
9KCICPUMCHTOB. 9KCIICPUMCHTOB.




2. NI-20mk.7 YMmeTs: Y (MO-20m1x.7) VYwmeer: Bomnpocst K
CaMOCTOSATEIFHO CaMOCTOSTEITFHO PyOEKHBIM
BEISIBIIAT BEISBIISTh KOHTPOJISIM,  OTYETHI
MIEPCIICKTHBHEIC MIEPCIICKTHBHEIE o MIPAKTHIECCKIM
MpoOIeMBI, OIpENeIIATh MpoOIeMBl, ONPENeNsiTh | paboTaM
CTPAaTeTHIO u CTpaTETHIO u
poOIeMaTUKy pobIeMaTHKy
uccienoBaHuil B cdepe HCCIIeIOBaHUN B cdepe
cBoel cBOCH
npodeccHOHANBHOMN podecCHOHANBHOMN
JEATEIbHOCTH c JeATEILHOCTH c
UCIIOJIb30BAaHHEM UCIIOJIb30BAaHHEM
3HaHMSA OCHOB 3HAHMSA OCHOB
¢bu3mIecKuX u ¢u3mIecKux u
XAMAYIECKUX HayK; XAMHAYIECKUX HayYK;

MIPUHUMATH pPEIICHUS, B MIPUHUMATD PEUICHUS, B
TOM qucie TOM qHcIe
WHHOBAIOHHEIE, u WHHOBAIMOHHEIE, u
KOOPAWHUPOBATH KOOpAWHUPOBATH
BBIIIOJIHEHHE  3aJlaHUl BBITIOJIHEHHUE  3aJlaHUH
npu PYKOBOJICTBE npu PYKOBOJICTBE
IpyINIION TpyIION
HCCIe0BaTeNeH; HcclieioBaTese;
BBIOMpATh u BBIOMpATh u
MOIUPHUIIPOBATH MOIU(pHUIUPOBATH
¢usngeckue u ¢$usndeckue "
XAMHUYCCKHE  METOIIBI; XAMHYECKHE  METOFI;
OTBEYATh 3a KadeCTBO OTBEYaTh 3a KadeCTBO
paboT u BHeApEeHHE WX paboT U BHeApeHHE UX
pe3yIBTATOB, pe3yIbTaTOB,
NIPE/CTABIATh NPE/ICTABIATh
MOJTy4eHHbIe HOJTyYeHHbIE
Ppe3yNbTaThl; Ppe3yNbTaThl;
obecrieunBaTh MepBbl obecrieunBaTh  MephI
IIPOU3BOJICTBEHHOM IIPOU3BOJCTBEHHOU
0e30MacHOCTH npu 0e30MmacHOCTH npu
pelIeHNH  KOHKPETHOM pelleHNr KOHKPETHOH
3a1aun. 3a1a4n.

3. NI-30mk.7 Baaners: HaBeikamu | B (UA-3omx.7) Bnaners: HaBBIKamMH | Bompockr K
CaMOCTOSATEIIEHOTO CaMOCTOSTEITFHOTO PyOeKHBIM
OTIpE/ICITICHHUS CTPATECTHH OTIpeIeIIeHUs KOHTPOJISIM, ~ OTYETHI
u npoOneMaTuKu CTpareruu u | mo NPaKTHYECKUM
UCCJIEJOBAaHUH; OIBITOM npoOJIeMaTHKH paboram
0000IIeHNs W aHaIM3a HCCIICIOBAHUM; OITBITOM
HAyYHOH W  HAy4HO- 0000IIeHNsT M aHaII3a
TEXHUYECKOU HaydYHOM © Hay4yHO-
nHpopmanmu B chepe TEXHUUYECKOHN
XUMHUYECKHUX u uHpopManuu B cdepe
¢du3nYecKnX HayK XMMHUYECKHX u

(U3MYECKUX HAYK

4. Copep:kaHue QU CHUTIIHHbBI
4.1. Yueono-memamuyeckuit niau:
Ounasn u ouHo-3a04Han hopma 0dyueHus

PyGex
JMCLIUILIN

HTudp
paszena,

Haumenoanue paszjiena, TeMbl
JTUCHUTUTUHBI

KonmdecTBo 9acoB 1mo BumaM yaeOHBIX
3aHATHNI




OuoJornyeckas pPOJIb 3JIEMCHTOB.
ACIICKThI XMMHH JJICMCHTOB.

DKOJIOTUYECKUE

Hbl TEMbI [Mpaktuyeckue | JlaGopaTopHbIe
JIMCLIAILITN Jlexmun
HBI 3aHATHUS paboTHI
DJIEMEHTHI XUMUYECKOMN
P1 TEPMOJAUHAMUKHU u 1,5 -
OMOPHEPreTUKU
Py6ex P2 Xumusi OMOTE€HHBIX 3JIEMEHTOB 2 -
1
P3 PaBHOBecHS B )KUIIKUX Cpeaax - 2 -
OCHOBHBIE THUIIBI XHUMHYECKUX
P4 pPaBHOBECH U MPOLIECCOB B - 2 -
JKU3HEEATEIIbHOCTH
PK'1 0,5
P5 Ancopbumst  Ha  TpaHHUIAX »
pasnena ¢a3
buonornueckass poiyib KUAKUX
KpUCTAJUIOB,  CTPYKTypa H
P6 ’ - 1,5 -
(U3UKO-XUMHUYECKHE
CBOICTBA.
PyGex
2 P7 DU3UKO-XUMUYECKHE METOJbI )
aHayiu3a B OMOJIOTUH
PK 2 0,5
IlepcriekTuBBl  HCCIIEIOBAHUI
P8 B CMEXHBIX 00JacTsIX (pU3MKH, 2 - -
XUMHUU U OMOJIOTHH.
4.2. Cooeporcanue nexyui:
Mudp
pasaena, HanmenoBanmne Tpynoe
TEMBI pasagciia, TEMbl HanmenoBanue u COACPIKAHUE JICKIIUN MKOCTD,
AHCLUILI IUCIIUIIIINHBI 4yacel
HUHBbI
P2 | Xumus OWOreHHBIX | XMMHAYECKUE OJJIEMEHTHI B OKpYyXKarmehd cpeae U | 2
3JIEMEHTOB OpraHM3Me 4YeJOBeKa. XHWMHYECKHE CBOMCTBA U

rpaHUIaxX

dba3

P5 AncopOrust

na | Ancopbrust [TAB Ha mMOABMXHBIX TpaHHIAxX paszena | 2
¢da3. VYpasaenne [ub60ca. MunemiooOpa3oBaHue B
U ToauMopQHbIE
npupojaa
cpene.
JInmocomsl

paznena
pactBopax IIAB.

MpeBpalieHus

MUTIEILT.
MHUIIEIITIO00pa30BaHUS

Ctpoenue
OHTponuiiHas

B

BOJHOM

Comobmm3zaius.  MUKpPOIMYJIbCHH.
(BE3UKyNbl) U CTPOEHHE OHMOJIOTMYECKHX MeMOpaH.
Munemwtsipaelii - Katanu3. MeToapl  HCClIeI0BaHUs
JIMIIOCOM.




P8

[TepcniexkTrBBI
HUCCIIEIOBAHNN B
CMEXHBIX 00JacTIX
bU3uKHA, XUMUHU U
OHMOJIOTHH.

buonornueckas XHMHSL. OH3UMOJIOT S,
OMOXMMHUYECKasi TeHETUKA, MOJEKYJspHas OHOJIOTHSA,
OMOdHEpreTKa - TIePCIEKTUBBI PA3BUTHUSI HaYK.
buonornueckas ¢buzukKa. Hcnoan3oBanue
PEHTIEHOCTPYKTYPHOTO aHaJu3a, AIIEKTPOHHOU
MHKPOCKOITHH, PAIMOCIIEKTPOCKOINH JICKTPOHHOTO U
SIGPHOTO  MArHUTHOTO ~ PE30HAHCA,  ONTHYECKOU
CIICKTPOCKOIINHU JJIS I/I3y‘ICHI/I$I GI/IOJIOI‘ NYCCKUX
MIPOIIECCOB.

4.3. Ilpakmuueckue 3anamus

QOunas u ouno-3a0unan hopma

udp
pasnena,
TEMBI
JUCIIMILIT
HUHBbI

HaunmenoBanue
pazznena, TeMbl
JOUCILMUIIIIMHBI

HanmenoBanue u conep:kaHue NPaKTUUECKUX 3aHITHIA

Tpynoe
MKOCTB,
Jachbl

P1

DJIEMEHTBI
XUMHYECKOM
TEPMOJUHAMHUKA U
OMOdHEPIreTHKU

B3anMocBs3p Mexy npoueccamu oOMeHa

BEIIIECTB ¥ SHEPTHH B )XKUBOM OpraHu3Me. XUMHUYeCcKast
TCPpMOANHAMHKA KaK OCHOBa 6H03HepF€TI/IKI/I.
OcHOBHBIE  TOHSATUS  TEPMOAUHAMHUKU.  THIIBI
TEPMOJMHAMHYECKHX CHCTEM M TporeccoB. Hauana
tepMouHaMukK. DyHKIMU coctosiHus. [IpuMeHeHne
IIEpBOro 3aKOHa TCPMOAWMHAMHUKHU K 6I/IOCI/ICTCMaM.
Kputepuu CaMOTIPOHU3BOJILHOTO MPOTCKAHHUS
MIPOIIECCOB

W paBHOBECHs. DK3EproHMYECHe U IHIACPTOHUYECKUE
nporeccsl B opranusme. [IpuHIHN SHEPreTHYecKoro
COTpsiKeHHsl. XHMMUYECKOEe paBHOBECHE. YPaBHEHHE
HU30TCPMBI XUMHUYECKOU pCaKkuumn, YypaBHCHUC

n300apbl XUMUYEeCKOW peakuuu. [IporHosmpoBaHue
CMCHICHUA XHUMHYCCKOI0 PaBHOBCCH. ITongarue o
CTallMOHAPHOM  COCTOSIHUM  JKMBOTO  OpraHH3Ma,
romeocrase u 0yhepHOM JIeHCTBUH.

1,5

P3

PaBHOBecus B
KUJIKUX Cpelax.

Ponp BOIBI M pacTBOpPOB B IKHU3HEAEATEIBHOCTH.
DU3UKO-XUMUYECKHE

CBOICTBa BOJIBI, KaK €IMHCTBEHHOTO
OuopacTBOpHUTENs.  3aBUCHUMOCTb  PacTBOPUMOCTH
BEIIECTB B BOJAE OT COOTHOLICHHS TUAPOPUIBHBIX U
ruaApodOoOHBIX CBOWCTB. BimsHMEe BHEMIHUX YCIIOBUMA
Ha pacTBOPUMOCTb. TepMoaMHaMuKa Ipouecca
pactBopenusi. KosmmuraTuBHbie CBOMCTBA
pa30aBiIeHHBIX pacTBOpoB. OCMOC, OCMOTHYECKOE U
OHKOTHUYECKOE JJaBJICHHUE.

OCMONATBHOCTE M OCMOJIIPHOCTh  OMOJOTMYECKHX
xKuakocrted. I'wmo-, rTHmep- W HW30TOHUYECKHE
pactBopbl. IlonsTHe 00 H300CMHM (JEKTPOIUTHOM
romeocraze). Pomb ocMoca B OHOJOTHYECKHX
cucremax. llnasmonus m nuronus. Ilpumenenun B
O610J0TUH 30yTMOMETPUH, KPUOMETPUH, OCMOMETPHUH.

P4

OCHOBHEBIE THUIIBI
XUMHAYECKUX

[IpoTonuTnyeckue paBHOBECHUS U MPOLIECCHI.
HMonusammsa ciaadeix KUCIOT U ocHoBaHuil. Koncranra
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paBHOBECHI u
IIPOLIECCOB B
KHU3HECATEIIbHOCTH

KHCIIOTHOCTH ¥ OCHOBHOCTH. CBSI3b  MEXIYy
KOHCTAaHTOM KHMCJIOTHOCTH U KOHCTaHTOM OCHOBHOCTH
B COTPSKEHHOU KHCIIOTHO-OCHOBHOM nape.
ApronpoTtonu3 BoAbl. KoHcTaHTa aBTONPOTONM3A.
Pacuer pH nportomutuueckux cuctemM. AMOOIUTHI,
U30JIeKTpuYeckass  Todyka.  KuCIOTHO-OCHOBHBIE
OydepHbie crucTeMbl, MEXaHU3M Oy(]epHOro AeCTBUA,
pacuet pH OydepHbIX pacTBOpoB, Oy(epHas eMKOCTb.
bydepHoe geiicTBue Kak OCHOBHOM MEXaHHU3M
IIPOTOJINTUYECKOTO roMeocTasa OopraHusma.
Bbydepnbie cucrembl kpoBu. IloHsitue o KHCIOTHO-
OCHOBHOM COCTOSIHUU OpraHHU3Ma,

Aumno3 u  ankano3. [eTeporeHHble peaklud B
pacTtBopax 3iekTponauToB. KoHcTanTta (1pousBeaeHue)
PacTBOPUMOCTH, yCIIOBUS o0Opa3oBaHUs u
pacTBopeHHUsl ocaakoB. Peakuuu, jexaiiue B OCHOBE
o0pa3oBaHHUs HEOPTaHMYECKOTO BEIIECTBA KOCTHOM
TKaHU  Tuapokcudocdara  Kampius. MexaHu3M
(GbyHKIIMOHHpOBaHUS Kaibluii-pocharnoro Oydepa.
PaBHOBecusi ¢ ydacTueM KOMIUJIEKCHBIX COEIMHEHUH.
KoncranTsl YCTOMYUBOCTH 51 HECTOUKOCTH
KOMIUIEKCHBIX MOHOB. KOHKypeHIIMs 3a uranj uiv 3a
KOMILIeKcooOpa3oBareib. [IpeacraBienus o ctpoeHun
MeTaIOPEepMEHTOB U APYTUX OHOKOMIUIEKCHBIX
COE€IMHEHUI (reMOrJIoOMH, IUTOXPOMBI, KOOajlaMuH).
OU3BHKO-XUMHUYECKHE MIPUHLUTIBI TpaHcHopTa
KHCIIOpO/ia TeMOrnoO0nHOM. MexaHu3M TOKCHYECKOTO
JIEHCTBHUS TSKEIIBIX METAJIJIOB.

PK1 Py6exHbIif KOHTpOTH 1 0,5
P6 | buonornueckas ponb | Kunkue kpucramisl.  Knaccuduxamus — sxuakux | 1,5
KUJKUX KPUCTAIUIOB, | KpucTamioB.  CTpyKTypa  JKMIKUX  KPUCTAJUIOB.
CTPYKTypa u | OnTU4eckue  CBOMCTBA  KHAKHX  KPHUCTAJLJIOB.
¢busuko-xumuueckue | buonorudeckue CTPYKTYpHlI, obnanaromue
CBOICTBA. KUAKOKPUCTALINIECKUMHA CBOWMCTBaMH. -
XJIOpPOIUIaCThl,  MbIIIEYHAss W  HEpPBHAs  TKaHb,
MeMOpaHbl, 3pHUTENbHBIE pernentopsl. [IpuMeneHnue

KUJKUX KPUCTAJUIOB B MEIUIIMHE.

P7 ®dusuKo- OU3UKO-XUMHUYECKAS ouosorus. OnTuueckas | 2
XUMUYECKUE METOJbI | MUKpOCKONUSA. PainoakTHBHBIE METOJbI aHAIM3a.
aHanu3a B Omosiornu | MemOpanHas bunpTparus u JIAanus.

Xpomarorpadus. Inexrpodope3. CrekTpockomnus B
YIBTPaPUOJIETOBOM, BUANMOM u OnmKHEH
uH(ppakpacHO obOmacTu crhekTpa. JlroMuHecHeHTHas
CHEKTPOCKOMHUSA. ATOMHAsI CHEKTPOCKOMHUS: aTOMHO-
abcopOrmoHHas CHEKTPOCKOMHUS u aTOMHO-
dbmyopecrieHTHas CIIEKTPOCKOTIHS, OTNTHYECKast
SMUCCHUOHHAsA  CIEKTPOCKONHUSI C  HMHAYKTUBHO-
CBSI3aHHOM TUTA3MOM.
PK 2 PyGexxHbIi KOHTPOJIH 2 0,5
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5. Metoguyeckue yKkazaHus /sl 00y4ar0IUXCs 110 OCBOCHUIO TMCIUIIIHHbI

Hucuumnuna «Crer.riaaBel GU3NYECKUX U XUMHUYECKUX HAyK» MpPErnofaeTcs B TEYCHHE
OJTHOTO CEeMEeCTpa, B BHJE JIEKIUH W NPAKTUUECKUX 3aHATHH, Ha KOTOPBIX OOydarouiuecs
JOJKHBI YIIyOUTh M YCOBEPILIEHCTBOBaTh CBOM 3HAHUS B 00dacTh (UMK U XUMUHU B
OPUMEHEHMH K  peleHuio  Ouosormueckux  mpobnem.  OOyuwarommecss — JOJDKHBI
YCOBEPILIEHCTBOBaTh M 3aKPENUTh HABBIKA PEIICHUS PACUETHBIX 337a4 U O3HAKOMUTBHCA C
paboToil COBpEMEHHBIX MPUOOPOB MPHU MPOBEACHUU (UIUKO-XUMHUECKUX METOAOB aHAIH3a.
CoBepILIEeHCTBYIOTCSI HABBIKM Pa0OTHI ¢ HAYYHOW JIUTEPaTypoil, B TOM YMCJIE Ha aHTJIMMCKOM U
JpPYT'MX MHOCTPaHHBIX sI3bIKaX, padOTbl B pa3IMYHBIX CHUCTEMAax I10 IIOMCKY Hay4HOU
JUTEPATYPHL.

B npenopmaBanum kypca “Cnen.rinaBbl (QU3MYECKHX U XHMHYECKUX HayK™
NPUMEHSIOTCS 00pa3oBaTeIbHbIe TEXHOJOTHU: MPOOJeMHas JEeKIHUs; HHTePaKTUBHAA
JEKI U, TEXHOJOTUs NpoOieMHOro oOy4YeHHsI, TEXHOJOTUS KOJUIEKTUBHOTO
B3aUMOJEHUCTBUSA.

B mpouecce ureHus JEKIUM IPENOJAaBaTE]IEM MAarucTpaHT II0JIy4aeT HOBEHIIYIO
MH(OPMALIUIO 110 Pa3BUTHIO GUBNYECKUX U XUMUYECKHUX UCCIIETOBAHUI OUOJIOTMUECKUX CHCTEM.
Marepuan cneayeT 3amuChiBaThb U OJHOBPEMEHHO OCO3HaBaTh. JIEKIMS KOHCIEKTUPYETCS
KpaTKO, C BBIIEIEHUEM OCHOBHBIX MbIcieil. OO0s3aTeIbHO 3alMChIBACTCS TeMa JIEKIWH, IJIaH,
OCHOBHBIE BOIIPOCHI, OIPEAEICHU,BbIBOAbLI. KOHCIEKTHpOBaHWE JEKUMH Ba)XXHO, TaK Kak
pa3BuBaeT yMm, OOOTam[aeT Hay4YHbIMH 3HAHUSMH M CIIOCOOCTBYET 3aKpEIUICHHIO 3HAHHIA.
KoHCnekT JeKIuii CTOMT TOoIpa3feNiaTh Ha MYyHKTHI W mnaparpadnl.  KoHCHekT nekiui
PEKOMEHyeTCsl MMPOCMATPUBaTh Cpa3y IOCiE JEKIHH U BO3BPALIATHCA K HEMY MEPUOIUYECKU
P TOATOTOBKE K ayAMTOPHBIM 3aHATHSIM. PaboTas Haj KOHCIIEKTOM JIEKIIMH HEOO0XOAUMO
MCIOJIb30BaTh YYEOHUK M PEKOMEHI0BAHHYIO MPEMNo/iaBaTesIeM JTUTEPaTypy.

[IpenycMOTpeHO UCTIOIB30BaHUE TIPOOJIEMHOM JICKIIUN U UHTCPAKTHUBHOM JICKIIHH.

Ha mnpaktuueckux 3aHATHAX OOydYarolIMecs pemIaT 3agaud, pa3OHpaioT BMeCTe ¢
npenojaBaTesieM BaXHEWUINE TEOPETUYECKUE BOMIPOCHI, U3Y4YatoT (PU3NKO-XUMHUUYECKHUE METObI
aHanu3a, IpUMEHseMble B OUOJIOTHH.

[IpenogaBaTeneM 3anjaaHUPOBAHO NMPUMEHEHHE HA 3aHATHUAX MHTEPAKTUBHBIX METOJIOB -
TEXHOJIOTUS MPOOIEMHOr0 0O0YyUEHHSI U TEXHOJIOT s KOJIJIEKTUBHOI'O B3aUMOICHCTBUS.

JUis TeKylero KOHTPOJS YCIIEBAa€MOCTH IO OYHOM OYHO-3a04HOU (opme o0ydeHus
IpernojiaBaTesieM MCIONb3yeTcss OaUIbHO-pEeMTHHIOBas CcHCTeMa KOHTPOJIS U OLIEHKHU
aKaJeMHYeCKOH aKTHUBHOCTU. JlJI1 3aKperuieHuss M YCBOEGHMsI MaTepuana IOJEe3HO aKTUBHOE
yyacTHe BO BceX (opmax OOCYXJAEHUS U B3aUMOJEHCTBMS, KaK Ha JIEKIMAX, TaK M Ha
MPAKTUYECKUX 3aHATHUSAX.

CamocrosTenbHas paboTa BKJIIOYAET M3yUEHHE OTJIENbHBIX Pa3JesioB TUCHMIUIMHBI, Ha
HUX CJeAyeT OOpaTUTh BHUMAaHUE M, MPU HEOOXOAMMOCTH, OOCYAMTH C MpernojaBaTelIeM.
CamocrosTenbHas paboTa TakKe BKIIOYAET IMOATOTOBKY K MPAKTUYECKUM paboTaM, K pyOeKHBIM
KOHTPOJISIM, TTOATOTOBKY K 3aueTy. CamocTrosiTenbHas padoTa BBITOJIHAETCS KaK M0 yueOHUKaM U
y4eOHbIM TIOCOOUSM, OPUTMHAJIBHOW COBPEMEHHOM JHMTEpaType Mo HpopuI0, TaK U C
ucnojiab3oBanuemM MHTepHET-pecypcoB.

PexomeHyemast TpyJJOEMKOCTb CAMOCTOSATENBHOM padoThI MpeicTaBleHa B TabIHIIe:

Pexomenayemblii peskMM CAMOCTOAITEILHOMH padoThI

Pexomennyemas
TPYA0EMKOCTb,
HaumenoBanue akaj. Jyac.

BH/IA CAMOCTOSATEIbHOM PadoThI OuHo-

Ounas
3a04Has
¢popma
dbopma
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CamocTosATeTbHOE H3YUYCHHE TEM:
BydepHbie cucTeMbl B )KHBBIX OPTaHU3MaX.
Knaccuueckas

MUKPOCKOIIHS.

CBETOBas,
Muxkpockonus

30H/I0Basi MUKPOCKOIIHS).
®nyopecleHTHass MUKPOCKOIIHSL.
DJIEKTPOHHAss MUKPOCKOIIHSL.

CriekTpocKonusl sIepHOr0 MarHUTHOT'O PE30HAHCA.
Macc-cnekTpocKomnus.
PEHTIeHOCTPYKTYpHBIN aHAIN3.

KOH(OKaIbHas

u  0e3nuH30Bas
CWJIOBOTO II0JI1  (CKaHMpYOIIas

24

24

HOI[]"OTOBK& K HOPaKTHYECKHUM 3aHATHIAM (HO 2 yaca Ha KaXXJa0¢€

3aHSITHE)

10

10

IToaroroBka K pyOoeKHBIM KOHTPOJISIM (110 2 Yaca Ha KKl pyoOeK)

IloaroroBka K 3a4eTy

18

18

Bcero:

56

56

6. @oHO oYeHOUYHBIX CPeOCmE 0N ammecmayuu no OUCYUNIUHE
6.1. Ilepeuenv ouenounvix cpeocme

1. BamwmbHO-peiiTHHrOBas

CUCTeMa KOHTPOJS ¥ OIEHKH aKaJIeMUYCCKOW aKTHBHOCTHU

oOyuaromuxcs B KI'Y (ams ouHOI, 04HO-3209HON (HOPMBI)

2. OT4eThl 00y4YarONIMXCs M0 MPAKTUICCKUM padoTam

3. [IpumepHBIii IepedeHb BOMPOCOB K pyOekHbIM KOHTPOsIsiM Ne 1, Ne 2 (my1st ouHOM, OYHO-

3204HOM (HOpPMBI)

4. IlepedeHb BOIPOCOB K 3a4ETy
6.2. Cucmema 6a11bHO-PElIMUHZOB0I OUYECHKU PAOOMBL 00YUAIOUUXCA RO OUCUUNTIUHE
QOunas u ouno-3aounan hopma

Ne | HaumeHOBaHHU Coaepxanue
e
1 | Pacupenenen Pacrnipenenenue 0amioB 3a 2 ceMecTp
ne 6aioB 3a
CEMECTPBI 110 AKTUB Pemenue
P [Mocernienue . | Pybex | PyoOe
BUJIAM Hast npobieMHoN . 9
. IToce U aKTHBHAas HBIA | >KHBIH
yueOHOM pabora CUTYAIINH I10
Bun VP: | menue pabota Ha KOHTp | KOHTp | 3auder
paboTHI, Ha 3aJJaHUI0
JIK MIPaKTUYECK 0JIb 0JIb
CPOKH ca4u JICKIIN IpenoaaBaTe
s OM 3aHSITUHU Nel Ne2
yaeOHOH u o
paboThI
(1oBoASITCH bannbHa 1
A0 CBEACHN s 2 2 5 10 10 30
00y4aINXC | oenka: CUTYyaIus
yueOHOM [Tpumeua 5*5 Ha3- | Ha4-
Bcero | Bcero 13
3aHATHH) HUS: 6 6 Bcero 25 MII3 | MII3
2 | Kpurepwuii nepecuera
6211)nn01§3 p 60 u MeHee 6aII0B — HEYIOBIETBOPUTENIBHO (HE 3a4TEHO);
A 61...73 — yIOBIETBOPUTENIHLHO (3a4TEHO);
r[l?) IfT(])lFaM 2}1160TITII B |74 90— XOpOIHO;
P 91...100 — oTnmaHO
CEMECTpE U 3a4eT
3 | Kpurepun nomycka x Jns nomycka Kk IpoOMeKyTOYHOW aTTeCTallu 110 AUCLUIUIMHE 34 CEMECTP

MPOMEKYTOUHOMN

arTeCTanuu,
BO3MOXHOCTH

o0ydJaromuiicss MOKEH HAOpaTh IO UTOTaM TEKYIIETO B pyOEKHOTO KOHTPOJICH
He MeHee 51 Oamna. B ciyyae ecnu oOyvaromuiicss Habpan meHee 51 6anna, To
K aTTeCTAMOHHBIM UCIIBITAHUSIM OH HE JIOMYCKAETCsL.
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MOJTYYICHUS
ABTOMATHYECKOTO
3a4eTa
(3K3aMeHAIIMOHHOMN
OIICHKH) TIO
JUCIIUTUINHE,
BO3MOXHOCTh
MOJTy4eHUS] OOHYCHBIX
OaoB

Jns momydyenus 3adeta Oe3 MPOBEACHHUS MPOLEAYPHl MPOMEKYTOUYHON
aTTecTaid O0ydaromeMmycsi HeoOXOmuMO HaOpaTh B XOJA€ TEKYIIEro |
pyOeKHBIX KOHTposieii He MeHee 61 Oamma. B aTom cimydae wror OaynbHON
OLICHKH, TOIy4aeMON OOYYalolIMMCsl, OIMpeAelsieTcs Mo KOJIMYecTBY Oajios,
HaOpaHHBIX MM B XOZ€ TEKyIIEro M pyOekHbIX KoHTposed. IIpu 3Tom, Ha
YCMOTpEHHE TpenojaBaTens, OalIbHas OIEeHKa O0yJarolerocs MOXET OBITh
MOBBIIICHA 33 CYET MOJyYeHHs IOMOJHHUTEIBHBIX OalIOB 32 aKaJeMHUYECKYIO
AKTUBHOCTb.

OO0yyaromuiicsi, IMEIOIUI MPaBO Ha MOydeHNe OIEHKH 0e3 TPOBEeICHUS
MpOLEeayphl MPOMEXKYTOUHON aTTECTAallMH, MOKET IMOBBICHTH €€ MyTeM cIadu
aTTeCTAllMOHHOT'O HCIBbITaHUS. B choydae momyueHus oOydaromuMcsi Ha
aTTeCTalMOHHOM wucnbiTanun 0  Oamios UTOI OaJIbHOM OLIEHKH II0
JUCLUIUINHE HE CHHUXKAeTCs.

3a akaAeMHYECKyl0 aKTHBHOCTb B XOJ€ OCBOCHHS JAWCLHILIHHBL,
ydacTue B y4eOHOH, HayYHO-HCCIIEJOBATEIhCKOW, CIIOPTUBHOW, KyIbTYPHO-
TBOPYECKOW W OOIIECTBEHHOW MAEATEIHHOCTH OOydJaromeMycsi MOTYT OBITh
Ha4YHCJICHBI JOINIOJTHUTCIIbHBIC 6anm>1. MaxkcumanbsHoe KOJINYECTBO
JIOTIOJTHUTENIBHBIX 0AJIIOB 33 aKaJeMHUYECKYI0 aKTHBHOCTh cocTaBiiseT 30.

OcHoBaHMEM [UTsI TOTYYEHUS! JOIIOJTHUTEIbHBIX OaJlIOB SIBISIOTCS:
- BBIIIOJIHCHHUEC JOITOJIHUTCIIBHBIX 3aI[aHI/II71 IO AUCHUINIMHE, JOIIOJIHUTCIBHBIC
0aJuTbl HAYUCIISIOTCS TIPETOJaBaTENeM;

- ydacTHe B TEYECHHE CeMecTpa B y4eOHOH, HayJHO-HCCIIEOBATEIHCKOM,
CIIOPTUBHOM, KyIBTYPHO-TBOPYECKOH M 001ecTBeHHO fnesitensHoctr KITY.

DOpMBI U BUAIBI
y4eOHOU PabOThI JIsI
HEYCIEBaIOIINX
(BOCCTAaHOBUBIIIUXCS HA
Kypce o0ydeHus)
00y4JarOIIHMXCS JIISI
MOJTy4eHUS
HEJIOCTAIONINX 0aJIOB
B KOHIIE ceMecTpa

B cmyuae ecnm k poMeKyTOYHOH arrecTaruu (3adeTy) HabpaHa cymMma
MeHee 51 Oamia, oOydyaromeMmycss HEOOXOIMMO Ha0paTh HEIOCTAOINEe
KOJIMYECTBO OAJIJIOB 3a CUET BEIIOJIHEHUS JOMOIHUTEILHEBIX 3a0aHui, 10 KOHIIA
nmocleHeH (3a4eTHOW) HEeJIeN CeMecTpa.

JlukBugays —aKaJeMHYECKHX  3aJI0JDKCHHOCTCH, BO3HHKIIHUX  K3-3a
pa3HOCTH B yT-Ie6HBIX IJ1aHax IMmpu nepeBoJC UM BOCCTAHOBJICHUH, ITPOBOAUTCA
MyTEM BBIMOJIHEHHS JIOTOJHUTEIBHBIX 3alaHuid, GopMa U 00BEM KOTOPBIX
OTPEIENACTCS MPEoIaBaTeIIeM.

6.3. Ilpouedypa ouenuganusa pe3y1bmanos 0C60eHU OUCYUNIIUHb

PyOexxHble KOHTPOJIM MPOBOAITCA B (hOpME YCTHOTO OMpoca, 3a4eT B (opMe YCTHOTO
ornpoca (IepeyeHb BOIPOCOB K 3a4ETY).

Ilepen mpoBeaeHHEM KaKJOr0 pyOeKHOI0 KOHTPOJIS MperoiaBaTesb MpopadaThiBaeT ¢
00y4JarmMMUCS OCHOBHOW MaTepHall COOTBETCTBYIOLIUX pAa3/AeioB IUCHMIUIUHBI B (Qopme
KpPaTKOH JIEKIIUU-AUCKYCCUU.

[IpumepHBIii mepedeHb BOMPOCOB K pyOexkHOMy KoHTpoito Nel u Ne2 conmepkar
nopsinka 10 BompocoB, oOyuaromuiics JODKEH OTBETUTh Ha S5 BOMPOCOB MO BBIOODPY
IpenoaBaTers.

Ha noaroroBky nmpu pyoexxHOM KOHTpoJje oOydatomemycs oTBoauTcss 20 MUHYT.

[IpenonaBaTens OLIEHMBAaeT B Oaulax pe3ysbTaTbl OTBETOB Ha BOIPOCHI KaXKAOIO
00yyYaromerocs Mo KOJIMYECTBY NMPaBHIBHBIX OTBETOB (MakCMMalIbHO 2 Oaia 3a OJIMH BOMPOC)
Y 3aHOCHUT B BEJJOMOCTb y4eTa TeKyIlel yCIIeBaeMOCTH.

Ilepeuenp BompocoB k 3auery BkItouaeT 30 BompocoB. OOyuaromemMycs npeajgaraercs
OTBETUTh Ha 2 M3 HUX. Bpems, oTBoanmoe oOiydaromemycss A MOATOTOBKH K 3a4ery
cocrasiisieT 30 MunyT. Kaskplit Borpoc oreHuBaercs B 15 6amios.

Pe3ynbpTaThl TEKYyIIEro KOHTPOJIS YCIEBAEMOCTH M 3a4€Ta 3aHOCATCS IIPENoIaBaTeNieM B
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpask CAAETCSA B OPraHU3AllMOHHBINA OT/E]I UHCTUTYTA B JICHb
9K3aMEHa, a TAKXKE BBICTABIIAIOTCS B 3a4ETHYIO KHUKKY 00ydaroIierocs.

12



6.4. IlIpumepol oyenouHnvlX cpeocme 013 pyoelHcHbIX KOHmMPOJIell U 3auema

Ilpumepnbolii nepeuens 60npocoé K 3auemy

1. IToHsiTHE OMOTEHHOCTU XUMUYECKUX JIEMEHTOB.

2. KonnenrpupoBanue OMOT€HHBIX 3JIEMEHTOB KUBBIMU CUCTEMaMHU.

Knaccugukaiuss OMOTeHHBIX 3JIEMEHTOB MO WX (PYHKIHMOHAIBHOW POJHM U IO COAEPIKAHUIO B
OpraHusMe.

3. IlpenmeTr M MeTOABl XMMHUYECKOH TEPMOJMHAMUKU. THIMBI TEPMOIWHAMHYECKHX CHUCTEM H
IIPOLIECCOB.

4. IlepBoe HayaJl0 TEPMOAMHAMUKU. BHYTpeHH s SHEprus. DHTAIbIINA.

5.Tepmoxumuueckue npoueccsl. lIpuMeHeHme 1epBOro 3akOHa TEPMOAMHAMUKHM K
Oouocucremam.

3. Bropoe Hauaso tepmoauHamuku. OOpatumble M HeOOpaTUMble B TEPMOJUHAMUYECKOM
CMBICIIe Tpolecchl. DHTpornus. Jueprus ['mubd6ca, sneprus ['enpmromnsia. IIpornosupoBanue
HaIpaBJICHUS  CAMOIPOM3BOJIBHO  IPOTEKAIOUIMX  IPOLIECCOB B  3aKPbITOM  CHCTEME.
TepMoanHaMUYECKUE YCIOBUS pAaBHOBECHS.

4. Dueprust ['u606ca oOpazoBanus u cropanusi, sHeprus ['m60ca OUOIOTHUECKOrO OKUCIICHUS.
[TpriMephl 3K3€pProOHMYECKUX M SHIAEPrOHMYECKUX IIPOLECCOB, IPOTEKAIOLIUX B OpraHU3ME.
[TpyHLIMII SHEPrETUYECKOTO CONPSKEHHUS.

4. Xumnueckoe paBHoBecue. O0paTumble 1 HeoOpaTUMbIE IO HANIPABIEHUIO PEAKIIMU (IIPUBECTH
MIPUMEPBHI).

5.KoHCcTanTa XMMHYECKOrO pPABHOBECUSA. YPABHEHUS HW30TEPMbl XUMUYECKOW PEAKLHH.
ITporno3upoBaHue cMEUIEHUS XUMUYECKOTO PAaBHOBECHS.

6. Poib BOABI M pacTBOPOB B JKU3HENEATENBHOCTH. PU3NKO-XMMHUYECKHUE CBOMCTBA BOJBI,
00yciaBIMBAIOIINE €€ YHUKAJIBbHYIO POJIb KaK €JUHCTBEHHOI'O OMOPACTBOPUTEINSL.

7. ABTONPOTONM3 BOJIbI, KOHCTAHTAa aBTOIPOTOJIN3a, HOHHOE NPOU3BEACHHUE BOBI.

8. 3aBHCHMOCTb pPAaCTBOPUMOCTH BEIIECTB B BOJE OT COOTHOIIEHUS TUAPOPUIBHBIX U
rUApOoPOOHBIX CBOMCTB; BIUSHUE BHEIIHUX YCIOBUM HAa PACTBOPUMOCTD.

9. TepmoauHamuka npouecca pacCTBOPEHUS.

10. KomnmuraTuBHBIE  CBOMCTBAa  pa30aBiIeHHBIX  pacTBOpoB. (OcMoOC, OCMOTHYECKOE U
OHKOTHYecKoe JlaBieHne. OCMOIAIBHOCTh M OCMOJISIPHOCTh OMOJIOTHUECKUX JKuAKocTel. ['umo-,
TUIEep- ¥ U30TOHWYECKHe pacTBOPbI. [IoHsATHE 00 M300CMUM (3IEKTPOIUTHOM romeocrase). Poinb
0CcMOCa B OMOJIOTHYECKUX CHCTEMAX.

8. KommuiekcHble coemuHeHusi. OCHOBHBIC TIOHATHS KOOPJIWHAIIMOHHOW Teopun BepHepa.
[Tpupona XMMHYECKHX CBS3€M B KOMIUIEKCHBIX COEIMHEHHUAX. lIpocTpaHCTBEHHOE cTpoeHue
KOMIUIEKCHBIX COEIMHEHUH.

9. VYCTOWYMBOCTH KOMIUIEKCHBIX COEIUHEHHH, KOHCTAHThI HECTOMKOCTH (YCTOWYHBOCTH)
KOMIUIEKCOB B pacTBOpax, JIMTAaHIOOOMEHHBIE  pPEaKIMH.  XeJlaTHble  KOMIUIEKCHI.
MaxkponuKInyeckie KOMIUIEKCHI, pOJib KOMIUIEKCHBIX COSMHEHUI B OMOJIOIMYECKHX CUCTEMaX.
OU3NKO-XUMUYECKUE MPUHIMIBI  TPAHCHOPTa  KUCIOpPOJa TIeMOrIOOMHOM. MexaHu3Mm
TOKCHUYECKOTO JEHCTBUS TSKEIBIX METAJLIOB.

10. IIporonutudeckue paBHoBecusi. OCHOBHBIE MOJIOXKEHUS MPOTOJIUTUUECKON TEOPUU KUCIOT U
ocHoBanuii  (Jloypu-bpencrena): MoJekynaspHble W HMOHHBIE KHCIOTBI M  OCHOBAaHMS,
COTpsDKEHHAsl MPOTOJIMTUYECKass mapa, am@onutsl. Bomopoansiii mokaszarens pH. Koncranra
KHCIIOTHOCTH U OCHOBHOCTH.

11. Ilporonutuueckue paBHOBecus. Pacuer pH mnporomutuyeckux cuctem. AMQOIUTHI,
M303JIEKTpUYECKas TOUKA.

12. Bydepubie pactBopbl. Mexanusm OydepHoro neiictBus (¢ mpumepamu). pH Oydepnbix
cmeceil. bydepHoe neiicTBue Kak OCHOBHOM MeXaHHM3M HPOTOJUTHYECKOTO TOMEOCTa3a
opranusma. bydepHsie cuctemMbl KpOBU 1 MEXAaHU3M UX JEHCTBUS.

13. T'ereporenHsle paBHOBecus B pacTBOpax 3JeKTpoiauToB. lIpomsBenenue (kKoHCTaHTa)
pPacTBOPUMOCTH. Y CJIOBHUS 00pa30BaHMs U PAaCTBOPEHUS OCAAKOB. Peakiuu, jexalie B OCHOBE
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00pa30BaHUsl HEOPTaHWYECKOTO BEIIECTBA KOCTHOW TKaHM — TUApPOKcH(ochaTa KaabIlHsl.
MexaHu3M JelicTBHS Kaabluii- ocharHoro 6ydepa.

14. Komnouansie [TAB, ux knaccudukanus. buonorndecku Baxkubie koutonaneie [IAB (Mmbina,
dbochomunuapl, )KeITYHbIe KUCIO0TH). Munennooopa3zoBanue B pactBopax [TAB.

15. OmpeneneHre KpPUTHYECKONH KOHIEHTpAlMU MuUlleIooOpa3oBanus. buoniornyeckue
MOBEPXHOCTHO-aKTHBHbIC BellecTBa. JIMMOCOMBI (BE3UKYNbI) — TIOJyYEHHUE, CTPOCHHE,
UCIIOJIb30BaHUE B TEXHUKE, MEUIMHE, HayKe. CTpyKTypa MeMOpPaHbI B )KHBOM OpPTaHU3MeE

16. Kunkwe xpuctamibl. Krnaccudukanus Kugkux KpuctaioB. CTpyKTypa IKHIKHX
KpPHUCTAJLJIOB.

17. OnTuyeckue CBOMCTBA )KUIKUX KPUCTAJIIOB.

18. buonoruyeckue CTPYKTYphl, OONaaroIue HKUIKOKPUCTALIMYECKUMH CBONCTBAMHU. -
XJIOPOIUTACTHI, MbIIIIEYHAs! U HEPBHAS TKaHb, MEMOpPaHbI, 3PUTENBLHBIE PELICTITOPHI.

19. IlpuMeHeHune )XUIKUX KPUCTAIIIOB B MEIULIUHE.

20.Duzuko-xuMuyeckas ouonorus. Onrudyeckas MUKPOCKOIHSI.

21. Kmaccuueckasi cBeToBasi, KOH(OKaIbHas M OE3IMH30Bas MHUKPOCKOMHA. MHKPOCKOHUS
CWJIOBOTO TOJIA (CKaHHPYIOMIas 30HAOBasS MHUKpOcKomus). DiyopecreHTHass MUKPOCKOIHS.
DNEeKTPOHHAs: MUKPOCKOIIHS

22. PaaMoakTUBHBIE METO/IbI aHAIIN3A.

23. MemOpanHast puiabTpanus u Auanus. aeKTpodopes.

24. Xpomarorpadusi.

25. CnexkTpockomnusi B YIbTpa(uOIeTOBOM, BHUIMMOW W OmkHEH wuH(]pakpacHO obimactu
CIEKTpa.

26. JItoMMHECLIEHTHAs! CIIEKTPOCKOIUSI.

27. CieKTpOoCKOIUs SEPHOT0 MAarHUTHOTO PE30HAHCA.

28.Macc-creKkTpoCcKOIus.

29. ATOMHas  CHEKTPOCKOIHS: aTOMHO-aOCOpOIMOHHAs CHEKTPOCKONUS U aTOMHO-
duryopectieHTHas CIIEKTPOCKONMS, ONTHYECKas dMHUCCHOHHAS CIIEKTPOCKONHS C HHIYKTHBHO-
CBSI3aHHOM IUTa3MOM.

30. PeHTreHOCTPYKTYpHBIN aHaIU3.

IlpumepHnulit nepeuens 6onpocos:

K Pybesicnomy konmponio 1:

1. HazoBuTe OMOreHHBIE 3JIEMEHTHI

. Kax onpenenuts, OyaeT 11 XUMHYECKasi peakilis MpoTeKaTh CaMOIPOU3BOIHHO?
. KakoBbI TepMOIMHAMUYECKHE YCIOBUS XUMUYECKOTO paBHOBECHs?

Kak cmecTuTh XuMu4eckoe paBHOBECHE?

. [lepeunicnuTe aHoMaabHbIE CBOMCTBA BOJIbI

. 3anMIIMTE KOHCTAHTY aBTOMPOTOJIM3a BOJIbI

. UTo Takoe OCMOJISITHOCTh M OCMOJISIPHOCTD OMOJIOTHYECKUX JKUIKOCTEH?

. Kakne MakpolMKIN4YecKue KOMILJIEKCH BCTPEYAIOTCS B )KUBOM OparHusme?
. KakoB MexaHN3M TOKCHYECKOTO AECUCTBHSA THKEIIBIX METAII0B?

10. Yto Takoe u303eKTpUUECcKas Touka?

©oO~NOUTAWN

K pybestcnomy konmponro2:
1. Kakue nogepxnocmno-akmuenuie geujecmaa vl 3naeme?
2. Kak 00pa3yroTcsi MALIEIUTBI?
3. buonoruueckue [TABwI
4. KakoBa cTpykTypa MeMOpaHbl B 5KHBOM OpraHu3Me?
5. KakoBbl onTH4eCKHEe CBOMCTBA KUJKUX KPUCTATIIOB
6. ['ne B MeauIMHEe UCTIONIB3YIOT )KUIKHUE KPUCTAJLIBI?
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7. MpltieyHas ¥ HepBHasi TKaHb, KaK CTPYKTYPBbI, 00J1aJat0IINe KU IKOKPUCTAIUINYECKUMHU
CBOMCTBAMH

8. Uro Takoe ¢puznko-xummuueckas ouonorus? Yem oHna 3aHuMaeTcst?

9. [IpuMeHeHue JIIOMUHECIICHIIMH B aHAJIN3€ OMOIOTNYECKUX 0ObEKTOB

10. ®u3uKo-XMMHYECKHE OCHOBBI ClIeKTpockonuu SIMP

6.5. @ono oyenounvix cpeocme

[TonHbIi OaHK 3aAaHUM 71 TEKYIIETO, PYOS)KHBIX KOHTPOJIEH U IPOMEKYTOUHOMN
aTTeCTallMU MO JUCLUMIUIMHE, TOKa3aTelId, KPUTEPUH, IIKAIbl OIICHUBAHUS KOMIIETEHIIUH,
METOJIMYECKIE MaTepHallbl, OIPEICIISIONINE TPOLEAYPbl OLIEHUBAaHUA 00pa30BaTEIbHbIX
pe3yJIbTaTOB, IPUBEACHBI B Y4€OHO-METOAMYECKOM KOMIUICKCE TUCITUTUINHBI.

7. OcHo6HaA U 0ONOJIHUMEIbHAA YUeOHAA Tumepamypa

7.1. Ocnosnasn numepamypa

1. AxmeroB H.C. OOmiast u HeopraHuveckass XUMHUS : YYeOHHK /ISl CTYIEHTOB XHMHKO-
TEXHOJIOTHYECKHX crnenuaibHoctet By3oB / H. C. Axmeros. - U3a. 6-e, ctepeoTun. - Mocksa :
Bricmiasg mkomna, 2005. - 743 c.

2. I'yceB A.W. Hanomatepuanbl, HAHOCTPYKTYphl, HaHoTexHoJoruu / A. U. I'yces. - U3zn. 2-e,
uctp. - Mocksa : DUSMATIIUT, 2007. - 415 c.

3. OOmas u HeopraHudeckas Xumusi : [B 2 T.] : y4eOHMK Uil CTYIACHTOB XHMHKO-
TexHosorudeckux By30B. T. 1. Teoperuueckue ocHOBEI xumuu / A. ©@. BopoOseB [u np.] ; mox
pen. A. ®@. BopoOweBa. - MockBa : Akaaemknura, 2004. - 371c.

4. OOwas ¥ HeopraHuyeckass XuMus : [B 2 T.] : y4eOHMK JUIsl CTYJI€HTOB BY30B, 00y4aromuxcs
[0 HAMpPaBJICHUSIM MOJATOTOBKU U CHEIHATBLHOCTAM XUMHUKO-TeXHOJIOrn4deckoro npoduisd. T. 2.
XuMu4eckue CBOMCTBa Heopranmdeckux BemiectB / A. @. Bopobses [u ap.] ; mox pex. A. .
BopoOseBa. - MockBa : Akanemknura, 2007. - 544 c.

5. OCHOBBI aHAJUTHYECKONM XMUMHH: B 2 KH. : y4eOHUK ans By30B. KH. 1. OOuiue BOmpochl.
Mertons! pazaenenus / T. A. boasmosa, I'. 1. Bpeikuna, A. B. I'apmam [u np.] ; mox pea. 0. A.
30510TORA. - 2-€ U3/, Iepepad. u jor. - Mocksa : Beicmas mkomna, 2002. - 352 c.14:

6. OCHOBBI aHAJIMTUYECKOM XUMHUHU : B 2 KH. : yUeOHMK JUIs By30B. KH. 2. MeTopl XMMHUYECKOTO
anaymsa / H. B. Anos, 0. A. Bap6ainart, A. B. I'apmamr [u ap.] ; mox pen. HO. A. 3omorosa. - 2-¢
u31l., epepad. u goi. - Mocksa : Beicmias mkona, 2002. - 494 c.

7. entusn 10.A. du3nyeckue METO/bl UCCIEIOBAaHUS B XUMHUH : YYEOHMK ISl CTYJEHTOB
BY30B, oOyyatomuxcs mo crenuanbHoctd 011000 "Xumusa" u Hanpaienuto noarotrosku 510500
"Xumus" / 0. A. Ilentun, JI. B. Bunkos. - Mocksa : Mup; Mocksa : ACT, 2003. - 683 c.

8. Ctpombepr A.I'.  ®usuueckas xumus : ydeOHuK s By3oB / A. I'. Crpomb6Gepr, . II.
Cemuenko ; moxa pea. A. I'. Ctpombepra. - 4-e uza., ucnp. - Mocksa : Bricmias mkona, 2001. -
528 c.

9. dusnyeckrue METObl UCCIEAOBAHUSI HEOPTAaHUMUECKUX BEIIECTB : yueOHOe TocoOue s
CTYIEHTOB, oOyuatomuxcs mo crenuanbHocTd 020101 "Xumus" HampaBieHUs TOATOTOBKH
020100 "Xumus" / T. I'. banuuesa [u ap.] ; mox pen. A. b. Hukonbckoro. - Mocksa : Akanemus,
2006. - 443 c.

10. [ITa6apos KO.C. Opranudveckas xumus : yaeOnuk s By30B / 10. C. [llabGapos. - 3-¢ u3n.,
crep. - Mocksa : Xumus, 2000. - 848 c.

11. Ananutmdeckas xumusg. AHammtuka 1. OOmue TeopeTHdyeckne OCHOBBHI. KadecTBeHHBII
aHanu3 [DnekTpoHHbI pecypc] / XaputonoB F0.A. - M. : IDOTAP-Menua, 2014. - 688c. -
Pesxxum moctyma: http://www.studentlibrary.ru/book/ISBN9785970429341.html

12. Ananutmueckas xumusa. AHanutuka 2. KonuuecTBeHHBIH aHanu3. PU3NKO-XUMHYECKUE
(MHCTpyMEHTalIbHbIE) METOJbl aHanmu3a [DnekTpoHHbIM pecype] / F0.5. Xapuronos - M. :
I'DOTAP-Menua, 2014. - 656¢. - Pexum J0CTyTA:
http://www.studentlibrary.ru/book/ISBN9785970429419.html
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13. Obmas xuMUYecKasi TEXHOJIOTHUs [ DNEeKTPOHHBIN pecypc]: yued. mocobue / 3akreiim A IO. -
3-e usn., nepepad. u mom. - M. : Jloroc, 2012. - (HoBas yHuBepcurerckas oubauoreka). - 304c¢.
Pexxum mocryna: http://www.studentlibrary.ru/book/ISBN9785987044971.html

14. Oprannueckast Xumus [ DneKTpoHHBINA pecypc] : yueObnuk / H. A. TrokaBkuHa U Ap.; MO Pe/l.
H. A. TwokaBkunoit. - M. : I['DOTAP-Memmna, 2015." -640c.- Pexum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785970432921.html

15. CnpaBouHUK TI0O XMMUHU [DNEKTPOHHBIN pecypc] : yuebHoe mocobue / JL.H. biunos, N.JI.
[Tepdunora, JI.B. FOmamesa, P.I'. UyBunsies. - M. : IIpocnekr, 2015. - 160c.- Pexxum gocryna:
http://www.studentlibrary.ru/book/ISBN9785392166954.html

16. ®wusmueckas xumusa. TepmoamHamuka [OnektpoHHbId pecypc] / Camem P.P. - M. :
dusmaraut, 2004. - http://www.studentlibrary.ru/book/ISBN5922100785.html

17. Xumus: YuyeOnuk misa By30B [DnektponHblil pecype] / CemenoB U. H., Ilepdunosa U. JI. -
CIIb.: XuUMU3 AT, 2017. - 656¢. - Pexum JIOCTYTIA:
http://www.studentlibrary.ru/book/ISBN978593882915.html

18. Xumus: YueOHHK s By30B [DnekTpoHHbIH pecypc] / Hukonbckuii A.Bb., CyBopoB A.B. -
CIIo.: XHUMH3IaT, 2017. -512c. - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785938083110.html

7.2. /lononnumenvnas numepamypa

1. EropoB-Tucmenko O.K. Kpucramiorpapus u KpucTaluioXumusi: y4eOHUK JJisi CTYAEHTOB
BY30B, oOyyaromuxcs no crenuanbHoctd "I'eonorus” / FO. K. Eropos-Tucmenko. - Mockaa:
Kuwxneiii oM "Yuusepcuret", 2005. - 585 c.

2. Kucenes I0.M. Xumus KOOpJAWHAIIMOHHBIX COEAMHEHUH : yueOHOE mocoOue Ui CTYICHTOB
BYy30B, o0yuaromuxcs o crenuansHocta 020101.65 (011000) "Xumus" / FO. M. Kucenes, H. A.
Job6peiauHa. - MockBa: Akanemusi, 2007. - 344 c.

3. TroxaBkuna H.A. buooprannueckass Xumusi: yaeOHHUK ISl CTYJEHTOB BY30B, 00Yy4arOIUXCs
no crenuanbHOcTsM: 040100 JleweOnoe nemno, 040200 Ilemmatpus, 040300 Menuko-
npodunaktuueckoe neno, 040400 Cromatonorus / H. A. TrokaBkuna, fO. U. baykos. - 7-e u3na.,
ctep. - Mocksa: Jlpoda, 2008. - 543 c.

4. Hcnonb3oBaHue HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI MpU 00y4YEeHUN XUMUHU
[DnexkTpoHHBIH pecypc] : MeToaudeckoe mocoodue / A. @. Acnukas, JI. B. Kupcbepr. - 2-e u3zn.
- M. : BUHOM, 2012. - (MudopmaTu3zamus oOpa3oBanus). - 356¢. Pexxum nocryna:
http://www.studentlibrary.ru/book/ISBN9785996307623.html

5. .JIuunocThs mpodeccuoHana B COBpeMEHHOM Mupe [DneKkTpoHHbIN pecypc] / OtB. pen. JL.T.
Hukas, AJL  Kypanes - M.. Hucruryr ncuxomormm  PAH, 2013. -
http://www.studentlibrary.ru/book/ISBN9785927002726.html

6. PactBopsl [Dnektponnsiit pecypc] / MakapeBuu H.A., Konrenosa E.H., I'epacumona JI.B.,
Jlapuna E.}O. - Apxanrensck : WA CA®Y, 2015. - 108c. - Pexum nocryma:
http://www.studentlibrary.ru/book/ISBN9785261011057.html

7. XuMHUSI ¥ TEXHOJIOTUS MPOYKTOB TOHKOTO OPTaHMYECKOT0 CUHTE3a [ DJIeKTPOHHBIN pecypce] :
yuebHoe mocobue / C.B. byxapos, I'.H. Hyrymanosa. - Kazauns : U3gatenscteo KHUTY, 2013. -
268c. - Pesxxum moctyma: http://www.studentlibrary.ru/book/ISBN9785788214368.html

8. Xumus u ¢pusuka nonumepoB [DnekTpoHHslil pecype] / Kynesner B.H., lllepmnes B.A. - 2-¢
u3., nepepad. u gom. - M.: KomocC, 2013. 367c.- (YueOHuKHN 1 ydel. mocoOus i CTY/ICHTOB
BBICIL. yue0. 3aBeCHUN). = Pexum
nocryna:http://www.studentlibrary.ru/book/ISBN9785953204668.html

9. Dkcmpecc-o0ydeHre MO PEIIeHHI0 XUMUYEeCKUX 3afad [DneKTpoHHbI pecypc] / CeMeHOB
NH. - 2-¢ wm3na., crepeorumn. - CII6.: Xwumwmsgar, 2017. - 128c. - Pexum pocryma:
http://www.studentlibrary.ru/book/ISBN9785938082922.html

8. Yuebno-memoouueckoe obecneuenue camocmoamenbHoil padomul 00yUarOUUXCa
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http://www.studentlibrary.ru/book/ISBN9785970432921.html
http://www.studentlibrary.ru/book/ISBN5922100785.html
http://www.studentlibrary.ru/book/ISBN9785996307623.html
http://www.studentlibrary.ru/book/ISBN9785788214368.html
http://www.studentlibrary.ru/book/ISBN9785938082922.html

1. Mocransiruna JI.B. Cren.rinaBsl pU3HUECKUX M XUMUYECKUX HayK. MeToauuecKue yKazaHus
JUId TOATOTOBKM K TNPAKTUYECKUM 3aHATUAM IO JuctumianHe “Cren.riaBbl (U3MUECKUX U
XUMHUYECKH HayK’ IJIsi MaruCTPaHTOB 11 Iporpamme Maructpatypsl buonorus 06.04.01
Hanpasenennocmu: boranuka MukpoOuosnorus dusnosnorus (Ha nmpaBax pykomnucu). Kypras,
2016 - 56c.

9. PECYPCBI CETU «<MHTEPHET»,

HEOBXOJIUMBIE J1JIs1 OCBOEHUSA AUCHHUIIJINHBI
http://elibrary.ru/defaultx.asp — Hayunas snexkrponnas 6udnaunorexka ELIBRARY.RU.
http://window.edu.ru/unilib — EJJUHOE OKHO moctyna K 371eKTpOHHBIM OMOIMOTEKaM BY30B
Poccun.
http://biblioclub.ru — Yuusepcurerckas 6ubamoreka ONLINE.
http://znanium.com — DyeKTpOHHO-OUOIMOTEYHAST CUCTEMA «ZNanium.comy
http://virtuallib.intuit.ru — Bupryansnas 6ubnuorexa « MHTYUT».

10. THOOPMALIMOHHBIE TEXHOJIOT'UU,
INPOI'PAMMHOE OBECIIEYEHHUE
N UHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMbI

[Ipu yTeHNM JEKUMI UCTTONIB3YIOTCS CIANI0BBIC MPE3CHTALINY.

K omepaunmoHHOM cucreMe U NPOrpaMMHOMY  OOECIIEYEHHI0  KOMIIBIOTEpA,
UCIIOJIB3YEMOI0 IIPU IOKa3e CIIANHJOBBIX MPE3CHTALMN, NPEAbSBIAIOTCS MHUHUMAJbHBIE
TpeOOBaHMUS.

1. 3bC «Jlaup» 2. OBC «KoncynpranT cryaenra» 3. ObC «Znanium.com» 4. «['apant» —
CIIPaBOYHO-IIPABOBasl CUCTEMA

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
MartepuanbHO-TEXHUYECKOE OOEeCHedeHrne M0 peaqu3alyyd TUCLUIUIMHBL OCYIIECTBISETCS B
cootBercTBUM ¢ TpeboBanusmMu PI'OC BO no ganHoi 00pa3oBaTebHON IporpaMMme.

12. Inst cTy/1IeHTOB, 00Yy4YaIOMIMXCS ¢ HCMOJIL30BAHHEM JUCTAHIIHOHHBIX 00Pa30BaTeIbHBIX
TeXHOJIOT Ui

[Ipy wWcmonb30BaHUU DIEKTPOHHOTO OOYYEHHs] M AMCTAHIIMOHHBIX 00pa30oBaTENIbHBIX
texHosjoruil (magee 30 u JIOT) 3aHATHSA MOITHOCTHIO MM YaCTUYHO NPOBOJASTCS B PEXKHUME
onnaitH. O0beM TUCIHUIUIUHBI U paclpeeieHne Harpy3ku Mo BuAaMm paboT COOTBETCTBYET II.
4.1. Pacnipenenenue 6anaoB COOTBETCTBYET M. 6.2 MO0 MOXKET OBITh U3MEHEHO B COOTBETCTBUH
¢ pemenuem kadenpsl, B ciaydae nepexoma Ha 90 u JIOT B mpouecce obyueHus. Pemienue
Kadenpsl 00 UCMOJIb3yEMbIX TEXHOJIOTHSIX U CUCTEME OLIEHMBAHUS JOCTHKEHHUM O0ydarommxcs
NPUHUMACTCS C Yy4YETOM MHEHHS BEIyIero TMpenojaBareisi W JIOBOJUTCS IO CBEICHHS
oOydJaronuxcs.
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JIMCT

perucTpanuu u3MeHeHuil (JIONoJIHeHuil) B pado4ylo nporpaMmmy

y4eOHOM TUCUMILINHBI
«Crnen.riaBbl GU3HYECKUX U XMMHYECKHX HAYK)

N3meHeHus / 1oN0JIHEHUS B pad04yl0 MporpaMmmy
Ha20  /20__ y4eOHbIii roa:

OTBETCTBEHHBIN MPEINOJaBaTElb / d.1.0. /

V3MmeHeHus yTBepKACHBI Ha 3aceJaHuu Kadeapbl « _ » 20 r,
ITpoTokon Ne

3aBenyronmii kKageapoit « _» 20 T.

HN3menenns / nonosiHeHusi B pado4yio nporpaMmmy
Ha20 /20 yueOHbIii roa:

OTBeTCTBEHHBIN NIPETIOAABATEID / ®.1.0. /

H3meHeHus yTBepKICHBI Ha 3acelaHuu Kadeapsl «  » 20 r,
[TpoTokon Ne

3aBemyromuit kadeapoit « _ » 20 T
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[NPMJIOXEHUE 1
AnHOTanms K paboueil mporpamme JUCHUTUTHHEL
“Crnen.riaBbl Gu3n4ecKuX 1 XMMHYECKHX HAyK”

O0pa3oBarenbHON TPOrPaMMBI BBICIIETO 00pa30BaHUs
IPOrpaMMbl MarkCTPaTyphI
06.04.01 buosorus

Hanpaenennocmu: Muxpobuomnorus ®Ousnonorus

Tpynoemkocts aucuuiutuasl: 2 3E (72 akageMudyeckux yaca)
Cemectp: 2 (o4Hast 1 0O4HO-3204HasE (hopMa 00yIeHUs)
dopma IpoMeKyTOUHOM aTTecTaluu: 3ayeT

ConeprkaHue TUCIHUILIAHBI

[IpuMeHeHne 3aKOHOB (U3UKHM M XMMHUHU I OHMOJIOTMYECKUX MPOLECCOB. DIEMEHTHI
XUMHUYECKON TEPMOJIMHAMUKU M OMO3HEPreTUKu. XUMHs OMOTeHHBIX JIEMEHTOB. PaBHOBecUs B
KuAkux  cpemax. OCHOBHBIE  THUIIBI  XMMHUYECKMX  PaBHOBECHMM M IPOLIECCOB B
KU3HENEeATENIbHOCTH. AzcopOuusi Ha rpaHunax paszaena ¢as. Xuakue kpuctamisl, crnenudurka
CTPYKTYpbl M (DU3MKO-XUMHUYECKUX CBOMCTB. DU3MKO-XMMHYECKHE METO/bl aHalu3a B
6uomnorun. [lepcekTUBBI Hccae10BaHUI B CMEKHBIX 007acTsIX (PU3UKH, XUMUH U OMOJIOTHH.
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