





1. Ilesn 1 3agaun yueOHoil aucuumiannsl «Iloaykoanouasny,
ee MecTo B yueOHOM mpouecce

Hucunmumna «lloaykommonasl» SBIsieTCs AMCLUMIUIMHON MO BBIOOPY BapHATUBHOM YacTH
OCHOBHOU 00pa30BaTeNbHOW MpPOrpaMMbl MOATOTOBKHM OakanaBpa mo Hampasiernio 19.03.03
«IIpomykTbl NUTaHMA >KMBOTHOTO MNPOUCXOXKACHUs». M3yuenue nucuuruimabl «Ilomykommonnbn
MO3BOJIUT CTYACHTAM IMOJYYUTh HEOOXOIUMBIN 00BbEM 3HAHUHN ISl PEIIeHUs] Pa3sHOOOPa3HbIX (PH3HKO-
XUMHUYECKHX 3371a4 B cBoel Oynyeii npodeccuu.

Henpto kypca «Iloaykomaouasly SBISIETCS MOJMyYeHHE 3HAHUHA CTYAEHTAMH 10 OCHOBHBIM
CBOWCTBAM KOJUIOMIHBIX MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, a TaK)kKe€ IPUPOAE U CBOMCTBaAM
PacTBOPOB BBICOKOMOJIEKYJISIPHBIX COSTUHEHHH.

OCHOBHBIMH 33/1a4aMU Kypca SIBJIIETCS] COOOIIEHUE CTyAeHTaM HeOOXOIUMONH CyMMBbl 3HAHHM
U HaBBIKOB (TEOPETUYECKUX M MPAKTUYECKHX ) JJIsI IOHUMAHUSI OCOOEHHOCTH IMPOLIECCOB B CUCTEMAX,
KOTOpbIE€ OTHECEHbl K IOJYKOJUIOMIAM M YMEHHE pEeryJUpOBaTb 3TH MPOLECCHI ISl IMOJTYYEHUS
HEOOXOUMOrO pe3yJibTaTa.

B pesynemame oceoenus oucyuniunst cmyoennm OOIiCeH 3HAMb !

— (pU3HKO-XMMHYECKHE CBOIMCTBA BEIECTBA M MATEPHAJIOB PA3IUYHBIX arperaTHbIX COCTOSTHUN
U TIPH Pa3JIMYHON CTENEHH AUCIIEPCHOCTH,

— OCHOBHBIC YCJIOBUS, BIHSIOIINE HA KUHETHKY M HANPaBJICHHOCTb NPOLIECCOB B (pH3UKO-
XUMHYECKHX CHCTEMaX;

— COBPEMEHHBIE METOAbl W MPHUOOPHI, MO3BOJSIOIIUE PETyJIHPOBATh NMPOTEKaHHE (PHU3HKO-
XUMHYECKHX MPOLIECCOB B BEIECTBAX U MAaTEpUaIax.

Cmyoenm Oondicen ymems:

— BBIOMpaTh HEOOXOAMMbIe (HH3UKO-XMMHYECKHE METOABl BO3NCHCTBHS Ha MaTepHalbl U
BemecTBa (oOpabaTeiBaeMO€ CHIPbE) AN JOCTHIKEHHUS TPeOyeMBIX pPe3yJIbTaTOB C HauOOJbIIEH
3¢ HEeKTUBHOCTEIO;

— MpPaBWIBHO PETYJHPOBATh CKOPOCTh U HANpPABJIEHUE PA3JIMYHBIX (PUIUKO-XUMHUECKUX
MPOIIECCOB B BEIIECTBAX U MaTepHasax;

— 00oCHOBaTh BBHIOOP W HCIIOJNB30BAHHE COBPEMEHHBIX NPUOOPOB M MATEPHAJOB JUIS
TOOCTIDKEHHS TPeOyeMBbIX pe3yJIbTaToB.

Cmyoenm Oondicen umenms HAGLIKU:

— paboThl B XHMMHYECKOH Ja0opaTopuM C HCIOJb30BAaHUEM pPAa3IMYHBIX NPUOOPOB,
NPUMEHSIEMBIX TIPU METONaX (PU3MKO-XMMHUYECKOTO aHAJIN3a;

— TPaBUJIBHON HMHTEPIIPETALMH TOJYUYEHHBIX PE3yJbTaTOB U PACUYETOB C HCIIOJIB30BAHHUEM
OCHOBHBIX MOJIOKEHUH CTATUCTHYECKOTO aHAJIHN3a,

— JOKYMEHTAJIBbHOrO O(OPMIIEHHSI MOJYYEHHBIX NAaHHBIX B COOTBETCTBHH C TPeOOBAHHUSIMHU
cuctembr ECKJI.

Kommemenyuu, popmupyemvie npu uzyveHuu OUCyuniIunsl:

—  CHOCOOHOCTBIO  HCIIOJIb30BaTh HOPMATHBHYKD W TEXHHYECKYK)  JOKYMEHTALHIO,
peryiaMeHThI, BETepUHAPHbIE HOPMBI U IPaBHiia B pon3BoacTBeHHOM npouecce (ITK-1).

[Inaaupyemple pe3ynbTarbl OOyUeHHs] MPH HW3yYEHUH AUCLUUIUIMHBL, COOTHECEHHBIE C
TUITAHUPYEMbIMU PE3YJIbTaTaMH OCBOEHHs 00pa30BaTENbHON MPOrpaMMBl, MPEACTaBIeHBI B TaOmUIe 1.

Tabmua 1 — Ilnanupyemble pe3ysibTaThl OOyUYEHUs MPU W3YYEHUH AUCLUILIUHBI, COOTHECEHHBIE C
TJIAHUPYEMBIMH PE3yJIbTaTaAMH OCBOEHUST 00Pa30BaTEIbHOM MPOTrPaMMBbl

Hammenosanue
Kozasr Kon
Ne | pasncna (otana) dhopMUPYEMBIX ITnanupyemsiii peayapTar MOKA3aTeS
/' yueOHOM PMHPYCMET Py pesy
KOMIICTCHIIAH OCBOCHHUS
JUCITUTLTAHBI
1 | Ionykomnonasr. | ITK-1 3Hamb:
OcHOBHBIC — ¢usurko-xumuueckue cBovictBa Bemectea u | 3(TIK-1)1
MPEACTABUTETN MaTCPUAJIOB PA3TUYIHBIX ArPETaTHBIX COCTOSHUH H
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MOJYKOJUIOU 0B
, IX CBOMCTBA

TIPH PA3TMIHON CTETICHN AUCIIEPCHOCTH.

Vuemn:

— BBHIOHpaTh HEOOXOMUMBIC (H3HKO-XUMHUCCKHE
METOABI BO3ACHUCTBHS HA MaTCpHAIbl U BELICCTBA
(oOpabaTpiBacMOE  CHIPBE)  JJIsI  AOCTHKCHUS
TpeOYEMBIX  PE3YIbTATOB c HanOonbIIeH
3 HEKTHBHOCTBIO;

— TMPaBWIbHO  PEryIHPOBaTh  CKOPOCTh U
HANPaBJICHHC PA3NUYHBIX  (PH3UKO-XUMHUYCCKHUX
MPOLIECCOB B BEIIECTBAX U MATCPHANAX;

— o0ocHOBaTh BBHIOOP U  KCMOJb30BAHHUC
COBPEMCHHBIX MNPUOOPOB W MaTCPHANOB AN
JOCTIKEHHS TPEOYEMBIX Pe3yIbTATOB.

V(ITK-1)1

V(ITK-1)2

V(ITK-1)3

Braoemn:

— paboTel B XUMHYCCKOH maboparopuu ¢
HCNOIb30BAHHEM Pa3IHMYHBIX mpuGOPOB,
MPUMEHIEMBIX TPH METOAAX (PU3HKO-XHMHICCKOTO
aHaIU3a;

— TMOpaBWIbHOM HHTEPHpPETALMU  MOIYYEHHBIX
pE3yJIBTaTOB W PACYCTOB C  HCIOJb30BAHHCM
OCHOBHBIX TOJIOXKCHUH CTATHCTHICCKOTO aHAIN3A;
— JMOKYMCHTAJbHOTO OQOPMIICHHS MOIYYCHHBIX
JaHHBIX B COOTBECTCTBHUU C TpC6OBaHI/I$IMI/I CUCTCMbI

ECK/I,

B(IIK-1)1

B(IIK-1)2

B(IIK-1)3

CTpyKTypHEIC
HOJTYKOJITOH IBI
%

MOJTU TUCTICPCHEI
€ CHCTEMBI

IIK-1

Sname:

— (U3UKO-XUMUYCCKHUEC CBOWCTBA BCIICCTBA U
MaTCpHuaJIoB PA3TIUYIHBIX ArpCraTHBbIX COCTOSHUH H
MPH PA3TUIHON CTCTICHU AUCIICPCHOCTH,

— OCHOBHBIC YCJIOBU:, BJIMAKOINIUC Ha KUHCTUKY U
HAIPaBJICHHOCTh MPOLICCCOB B (duzuko-
XUMHUYCCKUX CUCTCMAX,

- COBPEMEHHBIE METOBI H pUOOPEL,
MO3BOJISAIOLIUE PErYIUPOBATh MPOTCKAHUE (DU3UKO-
XUMHYCCKUX  MPOLECCOB B BCIISCTBAX U
MaTepuaax.

3(IK-1)1

3(IMK-1)2

3(IIK-1)3

Vuemo:

— BBHIOHpaTh HEOOXOMUMBIC (HIHKO-XUMHUCCKHE
METOABI BO3ACHUCTBHS HA MaTCpHaIbl U BELICCTBA
(oOpabaTpiBacMOE  CHIPBE) ISl AOCTHKCHUS
TpeOYEMBIX  PE3YIbTATOB c HanOonIbIIeH
3 HEKTHBHOCTBIO;

— TMPaBWIbHO  PEryIHPOBaThH  CKOPOCTh U
HANPaBJICHHC PA3NUYHBIX  (PH3UKO-XUMHUYCCKHUX
MPOLIECCOB B BEIIECTBAX U MATCPHANAX;

— o0ocHOBaTh  BBHIOOP H  HKCIOJB30BAHHUC
COBPEMCHHBIX MNPUOOPOB W MaTCPHANOB A
JOCTIKCHHS TPEOYEMBIX Pe3yIbTATOB.

V(ITK-1)1

V(TIK-1)2

V(ITK-1)3

Braoemn:

— paboTel B XHUMHYCCKOM malboparopuu ¢
HCNOIb30BAHHEM Pa3IHMYHBIX mpuGOPOB,
MPUMEHSIEMBIX TPH METOAAX (PU3HKO-XHMHICCKOTO
aHaIN3a;

— MOpaBWIbHOM HHTEPHpPETALMU  MOIYYCHHBIX
pE3yJIBTaTOB W PACUCTOB C HCIOJIb30BAHHCM
OCHOBHBIX TOJIOXKCHUH CTATHCTHICCKOTO aHAIIN3A;
— JMOKYMCHTAJbHOTO OQOPMIICHHS MOIYUYCHHBIX
JaHHBIX B COOTBCTCTBUU C TpC6OBaHI/IHMI/I CUCTCMbI

B(IIK-1)1,

B(IIK-1)2

B(IIK-1)3
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| | | ECKJL. |

2. MecTo AMCLMIIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI NPOrpaMmsl
2.1. Ceasb ¢ npedutecmeyomumu OUCUUNIUHAMU

VYcnemHoe OBlafeHHE MPenNMeToM Oa3upyeTcsli Ha 3HAHUSIX CTYAEHTOB IO CIENYHOLINM
TVCLUTUTUHAM:

— @usnyeckass U KOUIOWAHAA XHUMHUS (OCHOBBI XHUMHYECKOW TEPMOAMHAMUKH, (ha30oBoOe
pPaBHOBECHE, CBOWCTBA JUCTIEPCHBIX CUCTEM),

— OcHoBbI O0WIEl M HEOPraHMYECKOW XUMHH (CTPOCHHE BEIIECTBA, XUMHYECKasl CBS3b,
KMHETHKA XUMHUYECKOW PEeaKIHH, y4Y€HHE O PABHOBECHH, TEOPHUS PACTBOPOB, 3JEKTPOIUTHUECKAS
IMCCOLMALINS, OCHOBBI AJIEKTPOXHMUN);

— AHanuTHYeCKast XUMUS B (PU3UKO-XMMHUYECKHE METO/IbI aHaJH3a (KOHLIEHTPALHs PaCTBOPOB,
METO/Ibl KaYeCTBEHHOTO W KOJUYECTBEHHOTO aHaNN3a, (PU3UKO-XUMHUYECKHE METOIbl AHAIM3bl U
npubOpBI METOZIOB);

— @muka (MOJEKYJSIPHO-KUHETUYECKAsh TEOpHsl Ta3oB, TEOPHs TBEPAOrO M JKHUAKOTO
COCTOSIHHMS, 3JIEKTPOCTATHKA, ONTHKA).

2.2.Céa3b ¢ nocitedyiomumu OUCHURTUHAMU

HenocpeacTseHHOE NPUMEHEHHE 3HAHUM, MOJYUYEHHBIX B PE3yJIbTATe U3YYEeHUsS NUCLIUILINHBI
«ITonykonnouas», CTYAE€HTBI MOTYT UCIIOJIB30BATh B CIECAYIOIUX TUCLUILINHAX !

— OCHOBBI OMO3HEPTETHKH;

— OCHOBBI OMOTEXHOJIOTHH;

— Hay4Hbie 0CHOBBI TPOU3BOACTBA PHIOHBIX MPOIYKTOB,;

— Hay4unble OCHOBBI TPOU3BOACTBA MSCHBIX POAYKTOB;

— OU3UKO-MEXaHUYECKHE CBOWCTBA ChIPbs U FOTOBOW MPOIYKLIHH.

3. Copep:xanue TUCHUILIHHBI

3.1. Pacnpeodeiienue yuednsix 4aco6 no MoOyiam OUCHUNIUHbL
4 kypc, 7 cemecmp ouHOl (hopme 00yyeHUs

Haumenosanue guoa Moayas 1 Moayasb 2 Hroro
YUeOHOoIl Hazpy3Ku
Jlexuun 8 9 17
JlabopaTopHble 3aHATHS 17 17 34
IIpakTuueckue 3aHATUA HE HE

MPEeIyCMOTPEHBI | MIPeyCMOTPEHbI

CamocrosiTenbHast padora 57

Kypcosast pabota -

3auer ¢ OLEHKOI +

Htoro B 3aueTHBIX CAMHHIax

Hmozo uacoe 108

5 kypc 3aounoil hopmvr 00yuenus
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HanmeHoBanue BuAa yueOHOH HATPY3KH Hroro

Jleknuu 8

JlabopaTopHble 3aHATHS 8

IIpakTuueckue 3aHATUA -

CamocrosiTenbHast pabora 88

Kypcosast pabota -

KonTponeHas pabora -

3auer ¢ OLEHKOH 4
Htoro B 3aueTHBIX eIUHULIAX 3
Hroro uacos 108

3.2.Cooepotcanue oucyuniunvl no MoOyIAM

JAuMcuunJanHapHbiii moayas 1.
IIponomKNUTENbHOCTD U3YUEHUsI MOAYJIA 8 HENENb.

Paznea 1. lloaykoinonansl. OCHOBHBIE NMPEIACTABHTEH MOJYKOJJIOHI0B, HX CBOICTBA

Jlekuus 1.1. Knaccndukanus noaykoJ110u108, HX 0CHOBHbIE CBOHCTBA 2 yaca)

YcnoBust 00pa3oBaHMs TMONYKOJUIOMAOB. BnmsHue BHEIHUX (PakTOpOB Ha CBOWCTBA
nonykosuionaos. I[lonykomymonael Kak 3JIEKTPOJNUTHL. AHHOHOAKTHUBHBIE M KATHOHOAKTHBHBIC
MOJIYKOJUTOUBL.

Jlexuus 1.2. OTaenbHble NPeACTABUTEH MOJYKOJJIOHA0B (2 yaca)

Mpeiia u moromue cpeactsa. JKumkue u monykuakue Mbiaa. AHaoHoakTuBHbe [IAB, mnx
cBoiictBa. Cynb(pOKUCIOTH, HUX TMOBEPXHOCTHOAKTHUBHbIE CBOicTBa. HewnoHorenusie I[IAB.
Ocobennoctu munemsipuoii  crpykrypsl [IAB. ComoOunmszamust B pactBopax [IAB. Moromee
nericteue [TAB.

Jlexuus 1.3. BoicokomoJuieKy asipHble coequHeHus: (2 yaca)

BricokoMoseKyisipHbIE COCIUHEHMsS, UX CBOWCTBAa B 3aBUCHMMOCTU OT YCJIOBUH MOJyYCHHUS,
XUMHYECKOTO CTPOEHHST U AarperaTHoro CocTOsiHuA. BsA3KOCTb pacTBOPOB  MOJYKOJUJIOWIOB.
JuHaMu4eckast 1 KHHEMaTUYECKask BSI3KOCTh. Te€Ky4eCTh PaCTBOPOB MOJTYKOJJIOUIOB.

Jlexuus 1.4. BA3kocTh pacTBOPOB MOJYKOJIJIOHAOB (2 1aca)

CTpykTypHasi BS3KOCTb PacTBOPOB TMOJYKOJUIOMIOB. BiusHue conbBatalid Ha BSI3KOCTh
noNykoJutouaoB. CTPYyKTypHpPOBaHHBIE CUCTEMBI, Kjaccudukamusi cucteM. KoaryisiiuoHHbIE U
KOHJEHCALMOHHbIE cuUCTeMbl. TukcoTpormst ©  cuHepe3uc. CTPYKTypHO-MEXaHHUYECKHE U
YOPYTOIUIaCTUYECKUE CBONCTBA CUCTEM.

JlaGopaTopHoe 3ansaTue 1.1. OnpenejieHue U303/1eKTpHIECKOil TOUKHN OeakoB. 1 yacTe (4
4yaca) MPOBOIUTCA B BUAE PadOThI B MAJIBIX TPyIIax

Copepxanue: IlpurotoBnenne OydepHBIX cMecell C€O CTaHIapTHBIM 3HadueHuem pH.
Buecenne B npurotoBjieHHble OydepHbie cmecu 1% pacTBopa aap0ymuHa, 1% pacTBopa skenatrHa
u 0,4% pactBopa kazeuna. [locne AMUTENbHOM BBIIEPIKKUA OMPEAETICHUE U303JIEKTPUIECKON TOUKHU
UCCIIEIOBAHHBIX OEJIKOB.

JlaGopaTopHoe 3ansaTHe 1.2. OnpeaejieHue U303JeKTPHIECKOIl TOUKH 0eJIKOB. 2 yacThb (4
4yaca) MPOBOAUTCA B BUAE PadOThI B MAJIBIX TPYIIIax

OmnpeneneHue ¢ MOMOIIBIO (POTOKOJOPUMETPA CTENEHH MYTHOCTH MOJIyYEHHBIX PACTBOPOB
B 3aBUCHUMOCTH OT BpPE€MEHU BbIAEpPKKU. CpaBHEHHUE TOJYUYEHHBIX MJAHHBIX IO BEJIUYHHE
U303JIEKTPHUECKON TOUKH OEJIKOB C pe3yJIbTaTaMu IO MEePBOH 4acTH pabOTHI.

JlaGopaTopHoe 3ansaTHe 1.3. Bsa3skocTts Ko/uTOMAHBIX pacTtBopoB. 1 uyacte (4 uaca)
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MPOBOIUTCS B BUI€ paOOTHI B MAJIBIX TPYIIIAX

C nomompto Bucko3uMerpa BITK-2 onpenenuTs BSI3KOCTb OEIKOBBIX PaCTBOPOB JKEJIATHHA,
anpOyMHUHA U Ka3eMHa Pa3IMYHON KOHLEHTPALNH MPH KOMHATHOH TeMmeparype.

JlaGopaTopHoe 3aHsaTHe 1.4. BsA3KoCTh KO/LIOMAHBIX PpacTBoOpoB. 2 4Yacth (S uaca)
MPOBOIUTCS B BU/IE€ PAOOTHI B MAJIBIX TPYIIIAX

C nomompto Bucko3uMerpa BITK-2 onpenenuTs BSI3KOCTb OEIKOBBIX PaCTBOPOB JKEJIATHHA,
anbOyMUHA W Ka3eWHa Pasiu4YHON KOHLEHTpauuu npu temneparype S0°C. Paccunrarh BenHUUHY
KMHEMAaTHYECKOH BSI3KOCTH il OENKOBBIX PAacTBOPOB, OMNPEIENIHTh €€ 3aBUCUMOCTh OT
TEMIIEPaTypbl, OOBSICHUTD PA3JIMUUE B MOKA3ATEISIX UCCIEIOBAHHBIX PACTBOPOB.

CamocTosiTesibHAs padoTa CTYAEHTOB MO MoayJio 1.

1. IIpopaboTka TEOPETHYECKOrO MaTepUaa.
2. OdopmiieHre OTYETOB MO JTAdOPATOPHBIM padoTam.
3. IToaroToBka k 3ammuTe Ja00OpaTOPHBIX padoT.

JAMCUUNJIMHAPHBIN MOAYJb 2.
IIpopomxuTenbHOCTb U3y4EHUs MOAYJIA 9 Henens.

Pa3zpen 2. CTpyKTYypHBIE NOJIYKOJJIOHABI H NOJHAHCIIEPCHbIE CHCTEMbI

Jlexnus 2.1. Illoayko/uionabl Kak CTPYKTYPHBbIE CHCTeMBblI (24aca)

OOpaszoBaHue W pa3pylieHHe CTPYKTypHbIX cucteM. Oddext Pebunnmepa. Hedopmarms
CTPYKTYPHBIX CHCTEM U WX peiakcanus. Paszmuuue Mexay KUIKUMH U TBEPAbIMU TeJlaMU B
3aBHCHUMOCTH OT MEPHOAA pellakcannu. THKCOTPOIUS B CTPYKTYPHBIX CUCTEMAX.

Jlexuus 2.2. beiikn Kak moyKoJJIOHIHbIE CHCTEMBI (2 yaca)

Ctpoenne OeNnkoOB, UX 3JNEKTPOJIUTHYECKUE CBOWMCTBA. M303/ekTpuueckass Todka OEJKOB, MX
CBOWCTBA B M303JICKTPHUECKOM COCTOSIHUU. BS3KOCTH pacTBOPOB OEIKOB, X OCMOTHYECKOE JIABJICHUE.
Mexanundeckast paboTa MBIIII] KaK PeoOpa3oBaHNEe XUMUYECKONH SHEPTHH.

Jlexkuus 2.3. BoigeneHue moJyKo/LUIOHI0B H3 pacTBOPoB (24aca)

BricanuBaHie BHICOKOMOJICKYJIIPHBIX COSAMHEHUI W3 BOIHBIX PACTBOPOB. JIMOTPOITHBIE PSABI
KaTHOHOB M aHWOHOB. Pa3nuume MexIy BBICAIMBAHUEM M KOAryJsinueil. SBieHue xoauepBaluu Kak
pe3ynbTaT BeicanuBaHus. Koanepsarsl O€IKOB Kak 3apobIiiy Ku3HH (Teopust OH3arepa).

Jlexuus 2.4, lloruaucnepcHble BBICOKOMOJIEKYJIsIPHbIE coefuHeHus (3 yaca)

ITonusnexTpoauThI. CaoiicTBa pacTBOPOB MOJIN3JIEKTPOIIUTOB. [Ipumenenue
NoJM3JeKTpoauToB.  HalyxaHne TOJMOUCTIEPCHBIX — BBICOKOMOJIEKYJISIPHBIX — COCOUHEHWH, WX
arperaTMBHasi yCTOWYMBOCTb. 3actynHeBanue. CpoiicTBa crynHed. OOmue MONOKEHUS TEOpUU
pPacTBOPOB BBICOKOMOJIEKYJIIPHBIX coequHeHnd. O030p mpenacraBuTenell BBICOKOMOJEKYJISIPHBIX
COEAMHEHUI KaK MOJYyKOJUIONAOB. VX HCHONB30BaHUE B PA3JIMUYHBIX OTPACISX MPOMBIIIJICHHOCTH,
CBSI3aHHBIX C TEXHOJOTHYECKIM ITPOLIECCOM MPOU3BOACTBA MPOIYKTOB ITUTAHUS.

JlaGopaTopHoe 3ansTHe 2.1. OuHCcTKA KOJIOHAHBIX cucTeM. 1 yacTh (4 yaca) npoBOIUTCS
B BUZe pabOThI B MaJIbIX IPYIINax

[IpuroroBuTh CONEBOH pacTBOp OeNka W MPOBECTH €ro OYHCTKY METOIOM IHajh3a INpHU
pa3NUYHBIX Temreparypax. IIOBTOPUTH OMNBIT, HCHOJB3ys 3aMeHy OUaIN3aTa Kak CpencTBO
UHTEHCU(UKALNH MPOLIeCCa.

JlaGopaTopHoe 3ansTHe 2.2. OUHCTKA KOJJIOHAHBIX CHCTeM. 2 4acTh (4 yaca) IpoBOIUTCS
B BUze pabOThI B MaJIbIX IPYIINax

IIpoBecTu OUMCTKY METOAOM 3JIEKTPOJIN3A C HCIOJIb30BAHUEM BJIEKTPOAOB U MOCTOSHHOIO
Toka. IIpoBecCTH OYHCTKY, HCHOJB3ysl pPAa3IUYHBI MaTepHal MOJNYNMPOHULAEMBbIX MeMOpaH.
CpaBHUTb CTENEHb U CKOPOCTb OYHMCTKH pPAa3JUYHBIMA METOJNAMH, CIeJaThb BBIBOA 00 HX
s dexTuBHOCTH.

JlaGopaTopHoe 3anstue 2.3. Comobuamzanusi B pacrsopax IIAB. 1 uacte (4 uaca)
MPOBOANTCS B BUE PaOOTHI B MaJIbIX TPYIIaX

Onpenenuth pePpakTOMETPUIECKUM METOJOM BEIUYHHY CONIOOMIU3ALHMH B CHUCTEMAax:
BOIHBIN pacTBOp cTeapaTa HaTpus — OeH30J (Tosyou); BoaHbi pactBop CMC — Genzon (Tosyoun) B

7



3aBUCUMOCTH OT KOHLIEHTparuu OeH3oja (Toyona).

JlaGopaTopHoe 3anstue 2.4. Comobunmzanusi B pacrsopax ITAB. 2 uacte (5 uaca)
MPOBOAUTCS B BUAE PaOOTHI B MaJIbIX TPYITaxX

OmnpenenuTh 3aBUCHMOCTb CONMIOOMIN3aUU OT KOHHeHTpaunu [IAB B cucremax: BOAHBIN
pacTBOp cTeapara HaTpus — Toyayous, BoaHblil pactBop CMC — tonyon. IloBTopuTth onpenenenue
IIPU PAa3IUYHBIX TEMIEPAaTypax pacTBOPOB.

CamocTosiTesibHAS pa00Ta CTYAEHTOB MO0 MOAYJIIO 2.

1. [TpopaboTka TEOPETHYECKOrO MaTepUana.
2. OdopmiieHre 0TYETOB MO JTA0OPATOPHBIM padoTam.
3. IToaroToBka k 3ammure Ja00paTOPHBIX padoT.

4. O6pazoBaresibHbIe H HHPOPMALHOHHbIE TEXHOJIOTHH

3aHATHSA, MPOBOANMBIC B MHTEPAKTHBHBIX (POPMAX, COCTABISIFOT 67% OT ayIUTOPHBIX 3aHATHIA.

Hcnonp3yembie HHTEPAKTUBHBIE KonuuecTBo yacos

oOpa3oBaTeNbHbIE TEXHOJOTHU

Bun 3anatus

JlaboparopHsble Pabora B ManbIx rpymmax 34
paboThI
Hroro 34

S. Iloka3aTen, KpUTEPHH OLEHKH C(POPMHPOBAHHOCTH KOMIETEHLHH, IKAJIA
OLICHUBAHHS PE3yJbTATOB 0CBOCHHS KOMIETEHUHH 10 YPOBHSIM OCBOCHHS

YpoBeHBb [Noxa3zaremu 1 KpUTEPHUH OIICHKH C(HOPMHPOBAHHOCTH IMxama
Kpurepuu ocBocHuA
OCBOCHUS KOMIICTCHITHH OIICHMBAHUS
OOy4aeMblif TEMOHC €T CIOCOOHOCTh K TOJTHOH
Komnemenyus Y TPHpY
CaMOCTOSITEIFHOCTH (JOIYCKAFOTCSI KOHCYJIBTAIMH C
chopmuposana.
MPEnoAaBaTeIeM IO COIYTCTBYIOIIMM BONPOCAM) B
BBIOOpE cmoco0a  PEImICHWS HEW3BECTHBIX WM
JeMoHCTpUpyeTCS N N
. HECTAHJAPTHBIX 3aJaHMH B  paMKax  y4cOHOH
. BBICOKHH YPOBCHB N N COTJIMHO»
[TpoxBuHY THIH JUCHUIUTHHBI C WCIIOJIb30BAHHEM 3HAHUI, YMEHUN U
CaMOCTOSITEIIFHOCTH, . 3aYTCHO
BRICOKASL HAGbIKOG, TIONYUCHHBIX KAK B XOJC OCBOCHUS JAHHOW
V4IeOHO TUCIMIUINHBL, TAK X CMEKHBIX THUCIIHILIHH.
aTanTHBHOCTH
TIPAKTHICCKOTO
HABBIKA
Komnemenyus CrmocoOHOCTh  OOYYAFOIICTOCH —MPOJCMOHCTPHPOBATH
cqhopmuposana. CaMOCTOSITEIIBHOC TIPUMCHCHHUC 3HAHUMN, YMEeHUN u
HAGbIKOG TIPH PCUICHUM 3aJAHWH, AHAJOTHYHBIX TEM,
JleMoHCTpHpYETCSL | KOTOPbIC TIPEACTABILLT MPEnoaAaBaTeIb pu
S JIOCTATOYHbIA MOTCHIMATLHOM (opMupoBaHUH KOMITCTCHITHH, «XOPOIIO»
YPOBEHBb MOATBEPIKAACT HAJIHYHE c(hopMHPOBAHHOH 3a4TECHO
CaMOCTOATEILHOCTH | KOMIICTCHITHH, IPHIEM HA 00JIcE BHICOKOM YPOBHE.
YCTOIYHUBOTO
TIPAKTHICCKOTO
HABBIKA
Komnemenyus Ecan o0ydacMbIii ACMOHCTPHPYET CAMOCTOSTCIHHOCTD
cqhopmuposana. B TPUMCHCHHUH 3HAHUN, YMEHUN U HAGLIKOE K
PEIICHUIO YICOHBIX 3aJaHHH B TIOJTHOM COOTBETCTBHH C
JemoHcTpupyercss | 00pa3moM, JAHHBIM IPENOJABATENICM, IO 3aJAHHSAM, | «YIOBJICTBOPUTEIH
IToporossrit HEAOCTAaTOYHBIN peIIcHHE KOTOPBIX OBLIO MOKA3aHO IPEIOJABATEIEM, HO»
VPOBCHB CIeAyET CUMTATh, YTO KOMICTCHIMS C(HOPMUPOBAHA, HO 3aYTCHO
CaMOCTOATEILHOCTH | €€ YPOBEHb HEIOCTATOYHO BHICOK.
TIPAKTHICCKOTO
HABBIKA




HecnocoOHOCT 00y1aeMoro CaMOCTOATCIHHO
MPOACMOHCTPHUPOBATh HAIMYUC 3HAHUN TIPH PEIICHUU
Kovnemenyus ne 3aJaHHH, KOTOpEIE ObLIH MPEICTABICHBI
MPEIOAAaBATCIICM BMECTE C OOPa3IOM HX PCIICHHSA,
C(ﬁOp Muposana OTCYTCTBHC CAMOCTOATCIbHOCTH B NMPUMCHCHUHA
yMenus K HCIOJIB30BAHHIO MCTOAOB OCBOCHHUA CHCYAOBJIICTBOPHUTC
Huskuit JleMORCTPHpyeTC yucOHOH JUCIUTUTHHBI H HCCTIOCOOHOCTH JIBHO»
OTCYTCTBUC CAMOCTOATCIIHLHO NPOABUTH HABBIK TIOBTOPCHUA 3aYTCHO
CAMOCTOATCIHOCTH pEIICHUA TMOCTABACHHON 3aJa4M MO CTAHAAPTHOMY
H MPAKTHICCKOTO o0pasiy CBHUJCTECIbCTBYOT 00 OTCYTCTBHH
HABBIKA c(hOpMHPOBAHHOH KOMIICTCHIHH.
6. OueHoYHbBIE CpPeaCcTBA 1JIs POBEAEHHs MPOMEKYTOYHON ATTeCTALIUH
Llepeuens 60npoco6 umo206020 KOHMPOJISL 3HANHUT
1. OCHOBBI KOJIOUIHOM XUMHUHU.
2. O01uye cBOHCTBA KOJIJIOUIHBIX CHCTEM.
3. Buabl yCTOMYMBOCTH KOJUTOUAHBIX CUCTEM.
4. MeToapl NOJy4YeHUsI KOJUTOUHBIX CUCTEM.
5. Juddysust u cenuMeHTanus KOJUIONIHBIX CUCTEM.
6. Jlnanus KOJJIOMAHBIX CUCTEM.
7. OnTuyeckye CBOMCTBA KOJIJIOUIHBIX CHCTEM.
8. JIBOIHOM 3JIEKTPUYECKUH CJIOH, €ro CTPOEHUE.

9. DnexTpOKMHETUYECKUI OTEHLUA, €r0 CBA3b C YCTOMUHNBOCTBIO KOJJIOMIHBIX CUCTEM.
10. MukporereporeHHble CUCTEMBI, X OOIIHNe CBOWCTBA.

11. Ilonykomnounsl, [TAB, mbuta, CMC.

12. BszkocTh KoJutouAHbIX pacTBoposB 1 BMC.

13. benku kak KOJUIOUAHBIE CUCTEMBI.

14. CroiicTBa cTpyKTypHBIX cucteM. OOpa3oBaHue U pa3pyIIEHHE CTPYKTYPHBIX CHCTEM.
15. BeicanuBaHHu€e BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN U3 BOJHBIX PACTBOPOB.

16. JInoTponHble psAbl KATHOHOB U aHHOHOB.

17. AABnenue xoauepsaiuu (Teopus Ouzarepa).

18. IlonunucnepcHble BEICOKOMOJIEKYIISIPHBIE COEAUHEHUS, UX MTOJy4YEHUE U CBONCTBA.
19. IlonoxkeHne TeOpUH paCTBOPOB BBICOKOMOJIEKYJISIPHBIX COETUHEHUH.

20. O6pa3oBaHue CTyIHE.

7. PekoMeHayemasi JINTEpaTypa
Ocnoenas
1. T'enbhman M. U. Kommonnnast xumusi. — CI16.: Jlanb, 2008. — 336 ¢. (27 5k3.)
Jlonoinumenvnasn

2. Koposun H.B. O6mas xumusi: yaeOuuk. — M.: Bricinas mkoga, 2000. — 558 ¢. (64 5k3.)

3. benuk B.B. ®@usndeckas u koyutonaHas XxuMust: yaeOHuK. — M.: Akapemus, 2005. — 288 c.
(30 3x3.)

4. I'muaka H.JI. Obmas xumust: Yued. mocobue. — M.: UnTerpan-IIpecc, 2003. — 728 c¢. (94
9K3.)

5. IlpakTuKyM MO KOJUJIOMIHOW XuMuU: yued. mocodbue/ mox pen. MU, T'enbpman. — CII6.:
Jlanp, 2005. — 256 c. (5 3K3.)



Ilepeuens pecypcos ungopmayuonno-meneKOMMyHUKAUUORROU cemu «Hnumepnem»

6. Xumudeckass Hayka U oOpasoBanwe B Poccum [Onekrponssii pecypc]. — URL:
http://www.chem.msu.su/cgi-bin/tkv.pl

7. Bce nnis crynenta [Dnexkrponssiii pecypc]. — URL: http://www.twirpx.com

8. HayuHo-TexHu4eckas oubnuoreka [DnexTpoHHbIH pecypc]. —
URL:http://www sciteclibrary.ru/

Yuebno-memoouueckan 1umepamypa

9.JIsanz0epr P.A. «Ilonykomnouasl» - mporpamMma Kypca M METOAWYECKHE YKa3aHUs K
U3YUYEHHIO AUCLUIUIMHBI I CTYIEHTOB HampasieHui noaroroBku 260200.62 (19.03.03) «IIpoaykTsl
MUTAHUS )KUBOTHOTO NMpoucxokaeHus», 260100.62 (19.03.02) «IIpoxyKThl MUTaHUS U3 PACTHTEIBHOTO
CBIPBST» OYHOH U 3a04HOH popm obyuennmsi. — [lerponasnosck-Kamuarckuit: Kamuatl TY, 2015, — 16
C.

8. Metoauueckue yKa3zaHusi AJisi 00y4aroUIUXcsl MO0 OCBOGHHIO JUCLUILIHHBI (MOYJIs1)

B pamkax ocBoeHHs yueOHOW MUCLMILTHHBI «/101yKONI0UObIY TIPENyCMOTPEHBI CIEAYIOLIHE
BU/IbI Y4EOHBIX 3aHSITHIL

— JIEKIIHOHHOTO THIIA,

— 1abOpPaTOPHOTO THUIIA,

— PYMIOBBIX KOHCYJIbTALH,

— MHAWBUAYaJbHBIX KOHCYJIbTALUH,

— CaMOCTOSITENIbHON paboThl,

a TakkKe MPOXOXKIEHUE aTTECTALIMOHHBIX UCTIBITAHUN MPOMEKYTOYHOHN aTTeCTaLUH.

B xone nekuuit crymeHTam clienyeT MOArOTOBUTb KOHCIEKTHI JIEKIUH: KPaTKO, CXeMaTHYHO,
MOCJIEIOBATENIbHO (PUKCUPOBATH OCHOBHBIC IIOJIOKEHHSI, BBIBOABL, (HOPMYJIHPOBKH, OOOOIIEHUS,
NOMeYaTh BayKHbIE MBICIH, BBIIENSATH KJIIOUEBbIE CIIOBA, TEPMHHBI, MPOBEPSATh TEPMHHBI, MOHATHS C
MOMOIIBIO SHLUMUKJIONEHi, CJIOBapei, CIPAaBOYHUKOB C BBIMHUCHIBAHMEM TOJKOBAHUI B TETPaib;
0003HAYUTh BOMPOCHI, TEPMHUHbI, MATEPHAJI, KOTOPbI BBI3bIBAET TPYAHOCTH, TOMETUTD U MOMBITATHCS
HaWTH OTBET B pEKOMEHAyeMoW JjurepaType. Eciu caMOCTOSTENbHO He yaaeTcs pa3odparbcsi B
marepualne, HeoOXoaumMo chopMyIHPOBAaTh BOMPOC M 3a4aTh MPEMONABATEN0 HAa KOHCYJIbTALUH, Ha
NPAKTHYECKOM 3aHITHUHU. Y IeIUTh BHUMAHHE TOHSTHSM, KOTOpble 0003HAYEHbI O0sI3aTEIbHBIMHU JJIsI
Ka)KJOH T€Mbl TUCLUTLTHHBI.

YueOHble 3aHATHA JaOOPATOPHOTO THUIA BKJIIOYAIOT B CE0sl CIENyIOIIME 3TAaIlbl HU3yueHHE
TEOPETHUYECKOH 4acTH JabopaTOpHO#l paboThl; KOHCIIEKTHPOBAHHE XOAa BBIMOJHEHHUS 1a00paTOPHOM
paboThl M MpPOBEOCHUE €€ HKCIePUMEHTAJbHONW YacTH, BBIIOJHEHHE HEOOXOAMMBIX pPacyYeTOB;
oopmiieHre otyeTa 0 mpoaeaaHHol padore; 3amuTa 1abopaTopHON padoThl.

B xome rpymmnoBbIX M WHAMBUAYaJbHBIX KOHCYJBTALMH CTYAEHTHI HUMEIOT BO3MOJKHOCTb
MOJYyYUTh KBATH(DUIUPOBAHHYIO KOHCYJBTALMIO MO OPraHU3alMH CaAMOCTOSTENbHOIO YITPaBICHHSI
COOCTBEHHOW [EsSTENbHOCTBI0O Ha OCHOBE aHali3a HMMEIOINErocs y CTyAeHTa OmbiTa OOyYeHUs,
UCIOJIb3yeMbIX Y4YeOHBIX CTpaTeruii, 4depes oOCyKIeHHE CHJIbHBIX CTOPOH M OrPAHMYECHHUI CTHJISI
yUCHMs, a TaKKe TIOHCK PEeCypcoB, MPEAOCTABSIEMBbIX BY30M [UI JOCTHIKEHHMS HaMEYEeHHBIX
Pe3yJIbTaTOB; Uil OMpPEIeSeHUs] TeMbl U MPOOJIEeMbl UCCIEIOBAHHSI, BBINOJHEHUS] MUHU-TIPOEKTOB 110
IMCLUIUIMHE, OOCYKICHUSI HAy4YHBIX TEKCTOB M TEKCTOB CTYIEHTOB, peLIieHus] yueOHbIX 3amad, IJis
MOATOTOBKM K HMHTEPAKTHBHBIM 3aHATHSIM CEMUHAPCKOrO THIIA, IJIsl MOArOTOBKH K KOHTPOJIbHBIM
TOYKaM, B TOM YHCJI€ MTOTOBOWi; AETalbHO MPOpadaThiBaTh BOZHHUKAIOLINE MPOOJIEMHbIE CHTYALHUH,
OCYLIECTBJIATH TIOMCK BAPHAHTOB HX PELICHHUS, OMNpPEAeNATh MPEHMYIIeCTBA M OrPaHUYEHHsI
UCTIOJIb3YEMbIX CPEICTB [JIsl PELIeHUs] MOCTABJICHHBIX Y4eOHBIX 3a/1a4, OOHAPYKUBATh HEOOXOAUMOCTD
U3MEHEHUs COCOO0B OpraHu3allK CBOEH paldoThI | Ap.

CamocrosiTesnbHasi padoTa CTyAeHTa M0 AUCLHUIIMHE BKIIFOYAET TAKUe BUAbI pa0OThI KaK:
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2

Knaccugukanust moinykoiOnI0B, IX OCHOBHBIE CBOHCTBA

11

OTI[GJ'IbeIe NMPEACTABUTEIN TOJTYKOJIJIOUOOB

11

BricOKOMOIEKYIpHBIE COETUHEHUS

11

Bs3kocTh pacTBOPOB MOJYKOJIJIOUJOB

[NST I ST I NS I I (S I L UNY

11

ITonykonnonnabl Kak CTPYKTYPHBIE CUCTEMBbI

11

benku xak TMOJIYKOJUIOUAHBIC CUCTCMBI

11

Brigenenue noaykoJuIOuAOB U3 pacTBOPOB

11

Rl NS B W =

HOJ’II/II[I/ICHepCHbIe BBICOKOMOIJICKYJIAPHBIC COCAUHCHUA

Hroro:

88
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JlonoHeHHsI U U3MEHEeHHUsI B padoyeil nmporpamme

JlonoHeHHsI M H3MEHEeHHUsI B pa0oyeii mporpamme 3a / y4eOHblIil roa

B pabouyto nporpammy no mucuumminae «[logykommouas nmo HanpasieHuto 19.03.03 «IIpoaykTsl

MUTAHUA ) KUBOTHOT'O IPOUCXOXKACHHA» BHOCATCSH CICAYIOLUEC JOTIOJHECHNA U U3MCHCHUS .

I[OHOJ'IHGHI/UI U U3MCHCHUA BHEC

(momxnOCTB, @.M.O., monnuce)
Pabouast mporpaMma nepecMoTpeHa 1 0100peHa Ha 3acenaHuu Kadeapsbl
«_ » 202 r
3asenyrouuii kadenpoit

(moamuce) (®HN.0)
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