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1. IlepeuyeHb MUIAHUPYEMBIX Pe3yIbTATOB 00y4eHHsI N0 JUCIUIITIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMH pPe3y/IbTaTaMH 0CBOCHHMsS 00pa30BaTe/IbHON MPOrpaMMbl

B pe3ynbraTe ocBoeHus 00pa3oBaTeIbHON MPOrpaMMbl 00yUaIOIIHIICS TOJIKEH OBJIaIETh
CJIEYIOIIMMU PE3yIbTaTaMu O0yUYEHHUS 110 TUCIUTUINHE!

Pe3synbraThl 00yueHUs ®opmupyemast komrereHus (c ykazanueM | [Ipum
KOJIa) eJa-
HHE
3HAHMA 3HaTh: TOTOBHOCTBIO K CAMOPA3BUTHIO,
OCHOBHBIE TEOPUUH METOBI camMopeann3aluy, UCTI0JIb30BaHHIO
CMEKHBIX OTpaciel 3HaHUl 1 TBOpUecKoro norenuuana (OK-7);
0COOEHHOCTH BUIOB
npodecCrOHaIBHOM JesITeNbHOCTH,
METOJMKY OpraHu3aluu 1
MIPOBEICHUS HAyYHOH paboTHI U
peleHus NPaKTHYEeCKUX 3a1a4
3HaTh: CHOCOOHOCTBIO HCIIOIB30BATh
- coziepkaHue 0a30BbIX CHELMAIN3UPOBAHHbIC 3HAHUS
OIIpeIeJICHUH U TOHATUI (byHAaMEeHTaIbHBIX Pa3/1eJI0B MAaTEMATHKH,
MaTeMaTHYECKOro aHaJIu3a U GU3UKU, XUMUU ¥ OHOJIOTHUU JUIS
JUMHENHHOH anre6psl, IPOBEICHUsI UCCIIE0BAHUN B 00JIaCTH
-OCHOBHBIE MaTEMaTUYECKHE OuouHX eHepun, OMONH(POPMATUKHU U
pe3yJIbTaThl TEOPUH BeposTHOCTEH | cMexHbIX aucuuiuind (OITK-6);
Y MaTeMaTUYEeCKON CTAaTHCTHKH U
UX UHTEPIIPETALH HA YPOBHE,
JOCTaTOYHOM JJISl TIPHITOKEHHNA
Mp¥ KOHKPETHOW 00paboTKe
JTAHHBIX SKCIIEPUMEHTA;
-pyHrameHTaIbHbIE TOHATHS,
3aKOHBI ¥ TEOPHH KIJIACCUYECKOH U
COBpPEMEHHON (U3UKHY;
-TUTIBI PEAKUUI 1 XUMHUYECKUX
MIPOIIECCOB, OCHOBHbBIE METObI
OTIpEICIICHHSI UPa3/IeIeHUS
XMMUYECKHUX COeITMHEHNI
3HaTh CMOCOOHOCTBIO K TIPOBEICHHIO
— METO/Ibl, HCTIOJIb3yEeMBbIE IPU 71a00paTOPHBIX paboT € y4eTOM
MPOBEICHUH JTa0OPATOPHBIX paboT | TpeOOBAHMN TEXHUKU OE30MACHOCTH U
— TpeOOBaHUS TEXHUKH IPUEMOB OKa3aHMs IEPBOM MOMOIIH ITPU
0€301MacHOCTH TIPOBEICHHS HecuacTHBIX ciaydasx (OITK-10);
1a00paTOPHBIX PaboT;
- METOJbI OKa3aHWs NEPBON
MEIULUHCKON TIOMOIIH IIPU
HECUACTHBIX CITy4asix
YMEHHUSI CaMocCTOATENIbHOOCBANBATL HOBbIE | TOTOBHOCTBIO K CAMOPAa3BUTHIO,
METO/Ibl UCCIIEJOBAHUI U camMopeannu3aluy, UCTI0JIb30BaHHIO
alaliTUPOBATHCS K PEIICHHIO TBOpYeckoro noreximana (OK-7);
HOBBIX IIPAKTUYECKUX 3a71a4
YmMmers: CIIOCOOHOCTBIO HCTIOIb30BATh




- BBIOpaTh HEOOXOAUMYIO
COBOKYITHOCTH METOIOB aHAIN3a U
MCTOAUK ITPOBCACHUA
AHAJTUTUYECKUX U3MEPEHHUIA;
BJIAACTH NPAKTUICCKUMHU
HaBBLIKAMH BEITIOJIHEHHUS aHAIN3a
00BEKTOB, CAMOCTOSTEILHO
MIPOBECTH aHAIIN3 OTPEIACIICHHBIX
00BEKTOB C MCIOJIL30BAHUEM
XUMHYECKUX WU
(PMBUKO-XMMHYECKUX METOJIOB 1

AaThb 3aKIIIOYCHUE O pe3yJibTaTax
HAaY4YHOI'O UCCJICAOBAaHUs.

CIICIMATU3UPOBAHHBIC 3HAHUS
(GyHIaMEHTAIbHBIX Pa3eiIOB MATEMATHKH,
(U3KKH, XUMUW U OUOJIOTUU TSI TPOBEICHHUSI
uccleI0BaHui B 0071aCTH OMOMHKEHEPHH,
OnonH()OPMATHKH U CMEKHBIX THCIIUILTAH
(OIIK-6);

YMmertb

— DKCIUTyaTUPOBATh JabopaTopHOE
o0opyoBaHueE;

- HCTOJIH30BATh CPENICTBA 3ALUTHI
NIPY TIPOBEICHHUH JIAOOPATOPHBIX
pabor;

- OKa3bIBaTh MEPBYIO TIOMOIIb MIPH
OTpPABIICHHSAX, TOPAKEHUIX
AJIEKTPHYECKUM TOKOM H JAPYTHX
HECUACTHBIX CITydasix

CIOCOOHOCTBIO K MIPOBEICHUIO
mabopaTOPHBIX padOT C y4eTOM TpeOOBaHHIA
TEXHUKH 0€30MaCHOCTH U MPUEMOB OKa3aHHUS
HCpBOI\/'I IMoMOIIHY Npr HECUACTHBIX ClIydasaX

(OIIK-10);

Bnanenuns
(HaBBIKH/
OIIBIT
JESATEIBHO-
CTH)

Baagern:
Hagsikamu ObIcTpO#i aganTaruu

KM3MEHEHMSM YCIIOBUI CPENBbI,
pelieHus 3a1a4, TpeOOBaHUAMU
JOJKHOCTHBIX00A3aHHOCTEH

TOTOBHOCTBIO K CAMOPA3BUTHIO,
caMopeaTi3alii, HCTIOIb30BaHHIO
TBOpueckoro norernuana (OK-7);

Baagern:

-METOJIaMH TUTAHUPOBAHHUS
UCCIIeIOBAaHHI B 00JIACTH
OMOWH)KCHEPHH U
OMOMH(POPMATHKY;

- OCHOBHBIMH HAaBBIKAMH
CaMOCTOSITETTLHOTO TPHOOPETEHHS
HOBBIX 3HAHHIA, a TAK)Ke HAaBBIKAMH
neperayy 3HaHUH Apyrum
o0yJaronmmcs;

- HaBBIKAMU pa3pabOTKH U
co31aHus 0a3 JaHHBIX,
(hOpMyIUPOBKH 3aPOCOB,
HCIOJIb30BaHUS PECYPCOB CETU
WnrepHerT;

- METOJAaMH CaMOCTOSITENBHON
paboTsl B 1abopaTopuu

CIIOCOOHOCTBIO HCIIOJIB30BATh
CIICIMATU3UPOBAHHBIC 3HAHUS
(byHIaMEHTATBHBIX Pa3iesioB MATEMATHKH,
(GU3UKU, XUMUU U OWOJIOTHH JIJISl TPOBEICHHSI
MCCJIeIOBAaHUM B 00J1aCTH OMOMHIKEHEPUH,
OMOMH(POPMATHKHU M CMEKHBIX JUCIUATLIIHH

(OIIK-6);




Bnanets CITOCOOHOCTBIO K MIPOBEICHUIO
-TEeXHUKOM KBAITM(PHUIIMPOBAHHOTO JabopaTOPHBIX paboT C ydeToM TpeOOBaHMIA

HCIIOJIb30BAaHUSI COBPEMEHHOTO TEXHUKU 0€30IIaCHOCTH U IMPpUEMOB OKa3aHUs
Ha60paT0pH0r0 O60pyI[OBaHI/IH; HCpBOﬁ IMoOMOIIKU IMPU HECUACTHBIX CIIy4dasax
-METOIAMH CTATHCTHYECKOTO (OIIK-10);

aHaJIN3a MOJIyYEHHBIX
9KCIIEPUMEHTANIbHBIX JaHHbIX;
-MEINLUHCKUMU 3HAHUSIMH,
HEOOXOIMMBIMH IS OKa3aHUs
NEPBOM OMOIIY IIPU HECYACTHBIX
clydasix.

2. lleJb 1 MeCTO JUCHMILJIMHBI B CTPYKTYype 00pa3oBaTeIbHOI POrpaMMbl

Juctumnmna «KosmonaHas XuMHs» OTHOCHTCS K 0A30601i 9aCTH.

JucuunirHa u3ydaercst Ha 2Kypce B 3 ceMecTpe.

Jucuumnuna «KosmoniHas XUMHSI»SABIISETCS IUCHUIIIIMHON €CTECTBEHHO-HAYYHOIO
6510ka. BXOIUT B IMKJI MaTeMAaTHYECKUX U €CTECTBEHHO-HAYYHbIX JUCHMILIMH. [lepen nuzyuenuem
JTUCHUILIMHBL (MOJIYJIs1) CTYAEHT JOJIKEH OCBOMTD CIENYIOIIME JUCIUILINHBL: «Maremaruka u
MaTeMaTHYeCcKue MeTOo/ibl B Ononorun», «Mupopmaruka, COBpeMEeHHbIE HHPOPMALIMOHHBIE TEXHOJIOT I,
«Puzukay, monynu «Heopranuueckas XuMus», « AHAIUTHYECKAs! XUMUA», «OpraHudeckasi XuMus»,
«DPuznyeckas XUMHUI».

Heabrousyuenus nucuuiuinibl «KosmoniHas XUMUS SBISETCSl YCBOCHHE TEOPETUYECKUX OCHOB

KOJIJIOUJTHON XUMHHU, €€ METOA0IOIMYECKHUX MOAX010B, ((OPMUPOBAHUE IPEACTABICHUNA O BO3MOXKHOCTSIX
MPUMEHEHHS e€ 3aKOHOMEPHOCTEH U METOJIOB B YU€OHOH M MPOpECCHOHATBLHOMN IEATEIIbHOCTH OMOJIOTOB.

3. Coaep:xanue padoueii mporpaMMbl (00LeM JUCHHILIMHLI, THIIBLI U BUABLI YUYeOHBIX 3aHATHH
b 9
yueOHO-MeToAn4YecKoe ofecreyeHne CaMOCTOSATEIbHOI PadoThl 00y4aOIIMXCH)

Coneprkanne paboueli mporpaMmel npeactapiieHo B [Ipunoxenun Ne 1.



1. DoHJ OLIEHOYHBIX CpeaACTB MO AMCHHUIIJINHE

4.1. IlepeyeHp KOMIIETEHI M ¢ yKa3aHHeM 3TanoB UX ()OPMHPOBaHHs B IpoLecce 0CBOeHUsI 00pa3oBaTe/ibHOM nporpamMmbl. Onucanue
NoKa3aTteJieil M KpuTepHeB OLleHUBAHUSI KOMIIETEHII HA Pa3JIMYHbIX 3Tanax uxX (popMUPOBaHUS, ONIMCAHUE LKA OLleHMBaHUSA

OK-7 - TOTOBHOCTBIO K CaMOpa3BHUTHIO, CaMOpEain3allii, UCITIOJIb30BAHHUIO TBOPYCCKOI'0 IOTCHIAJIA

OCBOCHHC KOMIICTCHIIUH

Ilnanupyemble
pe3yJIbTaThl 00y4eHusl
(TIoKa3aTen JOCTHKCHHS

3aJJaHHOTO YPOBH:
OCBOEHHSI KOMIIETEHIIHIA)

Kpurtepnu oneHnBanus pe3yJbTaToOB 00y4YeHHs

He 3auTeHo

3a4uTeHo

IlepBblii 3Tan (ypoBeHb)

3HaTh:
OcHOBHBIE TEOpPUU U

METObI CMEXKHBIX
oTpaciiell 3HaHUl U
0COOEHHOCTH BUJIOB
npodeccroHanbHOR
JESATEIIBHOCTH,
METOJUKY
OpraHu3aluu 1
IIPOBEJICHUS HAYYHON
paloThI U pelIeHust
IIPAKTUYECKUX 33134

JlomyckaeT CyniecTBeHHbIE OIINOKH TIPH
PaCKpBITHH OCOOCHHOCTEH IPOIIECCOB
npodeccnoHaTbHOM AEATETbHOCTH CMEXKHBIX
oTpacieil 3HaHu#, He 3HaeT METOIUKH
OpraHM3alMK U TIPOBEICHUS HAyYHOU PabOThHI
U PeIleHUs] MPAKTUUECKUX 3a/1a4

Bunaneer nosHo# cucTeMOl 3HaHUN O COAEPKAHUU,
0COOEHHOCTSX MPOLIECCOB MPOLECCOB
po¢ecCUOHANBHON AEATENBHOCTH CMEKHBIX
OoTpacieil 3HaHuil, apryMeHTHPOBaHHO
00OCHOBBIBAET NPUHSTHIE PEIICHUS IPU BBHIOOPE
TEXHOJIOTHH UX peaTu3allii C yUeToM Ienen
po¢eCCHOHANBHOTO U IMYHOCTHOTO Pa3BUTHSI.

Bropoii 3Tan (ypoBeHsb)

VYMeTn:
CaMOCTOSITEIbHOOCBAN
BAaTh HOBBIC MCTOIbI
HCCIIETOBAaHUH U
a)IaHTI/IpOBaTBCSI K
PEIIEHUI0 HOBBIX
MPaKTHYECKHX 3a]1a4

3Has coziepykaHue mmporecca 00ydIeHus, He
yMEeT CaMOCTOSTEIILHO OTOUPATh U
CUCTEMAaTH3UPOBATh MOJUIEKAITYI0 YCBOCHHIO
WH(POPMAITUIO, BRIOMPATh METOJIbI U TIPUEMBI
OpraHu3aliy CBOEH 1Mo3HaBaTeLHON
JICATSIIbHOCTH

YMeeT CTpOUTh MpolLiece caMoo0pa3oBaHus C y4eTOM
BHEIITHUX ¥ BHYTPEHHUX YCIIOBUH pean3aliyy.




Tpertnii 3Tan (ypoBeHb)

Baangers:
HaBbikamu ObICTpOIA

azanTanumn
KU3MEHEHHUSIM YCIIOBUIM
Cpe/ibl, pelieHus
3a/1a4, TpeOOBaHUSIMHU
JIOJDKHOCTHBIXO00SI3aHH
ocTen

Brnaneet orenbHBIMU IprieMamMu
CaMOOPTaHH3AIINH TIPOIlecca TPYIOBOH
JIESATEIILHOCTH, HO JIOMYCKAeT CYIICCTBCHHBIC
OIHMOKH TIPU UX peajM3aiiy, He YIUTHIBACT
BPEMCHHBIX MEPCIICKTUB PA3BUTHS
po(heCCUOHATBHON IEATEIIEHOCTH.

JleMOHCTpHUpPYET BO3MOXKHOCTh TIEpeHOCA
TEXHOJIOTMH OpPTraHW3aIlny mporecca
camoo0pa3oBaHusi, cGOPMHUPOBAHHOM B OTHOMU cepe
JeSITEIIbHOCTH, Ha JIpyTre chepbl, MOTHOCTHIO
000CHOBBIBas BHIOOP MCIIOJIb3YEMBIX METOJIOB U
MIPUEMOB.

KOMIIETEHIHMA: ONK-6¢nocoGHOCTBIO HCMOMB30BaTh CIIEMMATM3UPOBAHHbIE 3HAHUS (DYHIAMEHTAIBHBIX Pa3IeiOB MATEMATHKH, (QU3UKH, XUMUH U
OMOJIOTHH /IS IPOBEJIEHHS UCCIIEJOBAHMI B 06J1aCTH OMOMHKEHEPUH, GUOMH(DOPMATHKH M CMEKHBIX JUCIIMILIMH

OCBOCHHE KOMIICTCHIIUH

Ilnanupyemsle
pe3yJIbTaThl 00y4eHust
(TToxa3aTenu TOCTHKEHUS

3a8JJaHHOTO YPOBHS
OCBOCHHS KOMITCTCHITHI)

Kputepuu ouennBaHus pe3yJbTaToB 00y4eHHs

He 3auTeHo

3a4uTeHo

IlepBblii 3Tan (YypoBeHb)

3HaTh:

- coiepKaHue 0a30BbIX
OmnpeAeeHUu
MOHATHI
MaTeMaTHYECKOT o
aHaIu3a v JIMHEMHON
anreOpsl,

-OCHOBHbIE
MaTeMaTHU4eCcKHe
pe3ynbTaThl TEOPUU
BEPOSTHOCTEHN U
MaTeMaTHYECKOU
CTaTUCTUKH U UX
HWHTEpPIpPETALNH Ha
YPOBHE, JOCTATOYHOM
JUTS TIPAJIOKEHUM TIpU
KOHKPETHOU
00paboTKe TaHHBIX

3arpyaHseTcs B ONpeaeseHnH 0a30BbIX
MOHATHH ¥ (POPMYITHPOBKE OCHOBHBIX 3aKOHOB
CMEXHBIX C XUMHUEHN €CTECTBEHHOHAYYHBIX
nuciumiiuH. He ymeer periate THIIOBbIE 3a/1a4u
13 0a30BBIX KYPCOB €CTECTBEHHOHAYUHBIX
JuctumiuH. He MoxeT npuBecTr mpuMepsl
WCIIOJIb30BaHMsI MaTeMaTHYECKOTO arapara
MIPY PEIICHUN 3a/1a4

Nwmeet geTkoe, IEIOCTHOE MIpeICTaBICHE 00 00X
3aKOHOMEPHOCTSIX CMEKHBIX C XUMHEH
€CTECTBEHHOHAYYHBIX JUCIUILIMH U CIIOCO0axX X
UCIIOJIb30BaHMSI ITPH PEIICHUH MTPO(EeCCHOHATBHBIX
3a/1a4. YMeEeT pemniaTh 3aa9d MOBBIIEHHON
CJIOKHOCTH 13 0a30BBIX KYPCOB
€CTECTBEHHOHAYYHBIX JUCITUTUINH

Nwmeet ueTkoe, 1IEIOCTHOE MPEACTABICHHUE O
croco0ax MCII0JIb30BaHUsI MAaTEMaTHYECKOI O
ammapara mpy pemeHny 3a1ad




3KCTIEPUMEHTA;
-hyHIaMEHTAJILHbBIE
TTOHATHS, 3aKOHBI 1
TEOPUU KIACCUUECKOUN
1 COBPEMEHHOMU
¢buzukwy;

-TUTIBI PeaKIuil U
XUMUYECKUX
MIPOIIECCOB, OCHOBHBIE
METOJIbl OTIPEACIICHUS
vpaszieneHus
XUMUYECKUX
COEIMHEHUM

Bropoii 3Tan (ypoBeHb)

YMmerh:

- BEIOpaTh
HEO0XOUMYIO
COBOKYITHOCTh
METOIOB aHaJIH3a U
METOMK MPOBEACHUS
AHATTUTUYECKUX
U3MEPEHUil; BIaIeTh
MPaKTUYECKUMU
HaBBIKAMH
BBITIOJTHEHHS aHAJIH3a
00BEKTOB,
CaMOCTOSITETIHHO
MIPOBECTH aHAJIH3
OIpeAEIEeHHbIX
00OBEKTOB C
UCTIOJIb30BaHUEM
XUMUYECKHUX HITH
(U3UKO-XMMHUYECKUX

MECTOAOB U AAaTh
3aKJIFOUCHHUEC O




pe3yjibTaTaxX HAYYHOI'O

Tperuii 3Tan (ypoBeHb)

HCCIIEIOBAHMS.
Baanern: He BrnameeT HaBBIKAMH I10 IIPOBEIECHHIO Biiageer HaBbIKAMU 110 MPOBEAECHHUIO UCCIIEN0BAHUIA
-METOJaMH UCCIIeI0BaHU# B 001acTH OMOMH)KCHEPHH U B 00sacT OMOMHXEHEPUHU B OMONH(OPMATHKH.
IUITAaHUPpOBaHUA ounonndpopmaTuku. He Brageer HaBbIKaMu BiasieeT HaBBIKAMHM KPUTHYECKOTO aHAIM3a y4eOHOM
. yq
u .
gCHeHOBaHHH B MOMCKA y4eOHOM JINTEPATyphI, B T.4., C UH()OPMAIMH, B T.Y., C UCIIOIb30BAHUEM

obiactu 3

UCIIOIBb30BAHUEM DIIEKTPOHHBIX PECYPCOB SIIEKTPOHHBIX PECYPCOB, BIIaJE€ET OCHOBHOMN
OMOMH)KEHEPHH U P . PeECypeos, . P pv YPCOB,

. YAaCTHYHO BJIAJIEET OCHOBHOM TEPMHUHOJIOTHEN. TEPMHUHOJIOTHEH. B mosHOM 00BbeMe Biiaaeer

O6uonH(pOpPMaTHKH; B
- OCHOBHBIMHY He BiazeeT naxke OTAEIbHBIMUA HABBIKAMU HaBbIKAMH MHOTOCTaUMHOIO CHHTE3a, OCHOBHBIMU
HABBIKAMH TOJIy4€HHUs CIIOKHBIX BELIECTB, OOIMMH METOJIaMM TMarHOCTHKH BEIECTB (MaTEpHAIIOB) U
CaAMOCTOSATEIIHLHOTO mpeaACTaBJICHUAMU O criocodax ux JNAarHOoCTHUKHU MCTOdaMH O6pa6OTKI/I PE3YIbTATOB SKCIICPUMCHTA

nproOpeTeHNst HOBBIX
3HAHUM, a TaKXKe
HaBbIKaMU Mepeaayn
3HAHUU IPYTrUM
oOyJaronmmcs;

- HaBBIKaMU
pa3paboTku u
co3aHust 0a3 JaHHbIX,
(bopMyITHPOBKH
3a1pocoB,
HCIOJIb30BaHUS
pecypcoB cetu
WnrepHerT;

- METO/IaMHU
CaMOCTOSTENbHON

paboTsl B 1aboparopuu

1 00pabOTKH Pe3yabTATOB IKCIIEPUMEHTA
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KOMIIETEHI A:OIK-10 cnoco6HOCTBIO K MPOBEAEHHIO TaG0PaTOPHBIX PAbOT ¢ y4eTOM TpeGOoBaHMi TeXHUKH Ge30IaCHOCTH U IIPHEMOB OKa3aHHs
TIEpBOii MOMOMIY TIPH HECYACTHBIX CITydasx

OCBOCHHC KOMIICTCHIIUHU

Ilnanupyemble
pe3yJIbTaThl 00y4eHusl
(TIoKa3aTeNn JOCTHKCHHS

3aJJaHHOTO YPOBHS
OCBOCHUSI KOMITETECHIIHII)

Kpurtepnu oneHnBanus pe3yjbTaToB 00y4YeHHs

He 3auteHo

3auTeHo

IlepBoIii 3Tan (YypoBeHb)

3HaTh

— METO/JIBI,
UCTIOJIb3YEMBIE TIPH
MIPOBEICHUH
nabopaTopHbIX paboT
— TpeOOBaHUS TEXHUKH
6e30macHOCTH
MIPOBEICHUS
nabopaTOpHBIX padoT;
- METOJIbl OKa3aHUs

MEepPBOM MEAUIIUHCKOMN
TTOMOIIIH TTPU
HECUYACTHBIX CIIy4asx

3HaeT pparMeHTapHO METOIBI TUTAHUPOBAHUS U
MpoBeIcHHS 1a00paTOPHBIX PpaboT, TPeOOBAHHMS
Tb u MeToapI OKa3aHus MEPBOA MEAUIIUHCKOMN

MOMOILHU [TPU HECUACTHBIX CIy4asx

3HaeT cTaHIapTHHIC U HECTAHAAPTHBIE METOIBI
IUTAaHUPOBAHUS IKCIIepUMenTa, VimeeT 1ienocTHoe
NpeACTaBICHUE O METOIaX IUIAHUPOBAHUS U
IpoBeIeHNs Tab0paTOpHBIX paboT, TpeboBanwmii Th u
METOJIOB OKa3aHMs IEPBON MEIULIUHCKON MOMOLIN
IIPU HECYACTHBIX CIIydasx

Bropoii 3Tan (ypoBeHb)

YMmertb

— 9KCIUTyaTUPOBAThH
nmaboparopHoe
o0opytoBaHueE;

- UCTIOJIB30BaTh
CpeZCTBa 3aIIUTHI IPU
MIPOBEICHUH
1a00paTOPHBIX PaboT;
- OKa3bIBATh MEPBYIO
MIOMOILb TIPU
OTpaBJICHUSX,
MOPaKEHUSIX

QJICKTPUYCCKHUM TOKOM

He ymetn

— 9KCIUTyaTHPOBATh JIAbopaTopHOe
o0opynoBaHue;

- UCTIOJIB30BaTh CPEJICTBA 3ALUTHI IPH
NPOBEICHIH JTa00PaTOPHBIX PadoT;

- OKa3bIBaTh MEPBYIO TIOMOIIb IIPH
OTPAaBIICHUSIX, MOPAKEHUSIX IIECKTPUICCKUM

TOKOM U JPpYIruX HECHACTHBIX ClIydasax

YMeeT npaBUIIbHO JKCILTyaTUPOBATh
naboparopHoe obopynoBanue; MmMeer 1eaocTHoe
IpeCTaBIeHHe 00 UCTIOIB30BAHUN CPEJICTB
3alIUTHI P TPOBEACHHUH JIAOOPATOPHBIX PAdOT;
Croco0eH OKa3aTh MEPBYIO MOMOIIIb IIPU

OTPABJICHHUAX, ITOPAKCHUAX IJICKTPUICCKUM TOKOM
W APYIrux HECYACTHBIX ClIydadax
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" JpYrux HECYAaCTHBIX

CITydasx
Bnaners He BrnageeT ciocoOOHOCTHIO UCIIOIB30BATh [Toka3bIBaeT yBEpEHHOE BJIaICHUE TEXHUKON
-TEeXHUKOM COBPEMEHHOE JIab0paTOpHOE 00OPYAOBAHUE; | HUCIIOJIL30BAHHS COBPEMEHHOIO JIAOOPATOPHOIO
KBUTH(UITUPOBAHHOTO | -METOJAaMH CTATHCTUICCKOTO aHAIH3a 000pYyI0BaHUS; B IOJTHOM 00BbEME BiIaJICCT
HCITOJIB30BaHUS MOJTyYEHHBIX SKCTIEPUMEHTAIBHBIX TaHHBIX; METOJIaMH CTaTUCTHYECKOTO aHaIN3a MOMyYEeHHBIX
COBPEMEHHOTO -MEIULUHCKUMU 3HAaHUSAMU, HEOOXOJUMBIMU | DKCIIEPUMEHTAIBHBIX JaHHBIX;
na6opaTopHoro IJI1 OKa3aHUsA HepBQf/'I IIOMOLLH IIpU -MCIUIWHCKUMHU 3HAHHUAMU, HCO6XOI[I/IMI)IMI/I JJIA
obopyoBanus; HECUACTHBIX CITyYasX. OKa3aHMs NepBOW MOMOILHU [TPU HECUACTHBIX
-METO/IaMH CoTyHanx.

TpeTnii 5Tan (ypoBeHs) CTATUCTUYECKOTO
aHaJIN3a MOJTyYeHHBIX
AKCIIEPUMEHTATBHBIX
JIAHHBIX;
-MEAUITUHCKUMH
3HAHHUSIMU,

HEOOXOIMMBIMH JUIS
OKa3aHus MepBOi
MTOMOIIIH TIPH
HECUYACTHBIX CITyYasiX.

DopMa NPOMEKYTOYHOI0 KOHTPOJIS — 32a4€T, KPUTEPHH OLleHUBAHUSA /ISl HIKAJIBI: «3auTeHo», «He 3auTeHo».

Kputepusmu oneHuBaHUS SBISIOTCS Oaiiibl, KOTOpPbIE BBICTABJSIOTCS IMperojaBaTesieM 3a BHUIBI ACSITEIbHOCTH (OIEHOYHBIE CPEICTBA) MO
UTOTaM U3y4YeHHsI MOJyJeH (pa3[esioB TUCIUILINHGI), TEPEUNCICHHBIX B PEUTHHI-TUIaHE JTUCHMIUIMHBI (TEKYIIUH KOHTPOJIb — MakcuMyM 50 Gaios;
pyOEXKHBIN KOHTPOJIb — MakcUMyM 50 6aioB, moompuTenbHble 0amibl — MakcuMyMm 10).

[IIkanpl OLlEeHUBAHUAAJSA 3a4ETa:

- 3auTeHo — oT 60 10 110 peittuHrossix OamioB (BKIt0Yast 10 mooupuTeabHbIX 6AIOB)

- He 3auTeHO — 0T 0 710 59 peHTUHTOBBIX OaJIIOB.

12




4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.

MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHUBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHI Ui
Orarsl Pe3ynbrarel 00yueHus Komnerennus OneHouHsble
OCBOEHUS CpelcTBa
3HaHus 3HaTh: TOTOBHOCTBIO K Hnousuoyanvhuiii,
OCHOBHBIE TEOPUUH METO/IBI | CAMOPA3BHUTHIO, 2PYNnogotl Onpoc,
CMEKHBIX OTpaciel 3HaHuK 1 | CaMopeain3alnu, KOHMPONIbHAA
0COOEHHOCTH BHIOB HCIIONIb30BAHHIO paboma, mecm,
npo(hecCHOHaNbLHOM TBOpHeCioro OK-7); onraem no
JeSITeTbHOCTH, METOJUKY moTerupana ( ' 1a60pamopHot
OpraHU3aLVK U IIPOBEACHUA pabome
Hay4YHOU pabOTHI M pEIICHUS
MPAKTHYECKUX 337139
3HaTh: CIIOCOOHOCTBIO HUnousuoyanvhuiii,
- coaeprkaHue 0a30BbIX UCIIONIb30BaTh 2PYNnogotl 0npoc,
OIpeAeICHUIA U MOHATHI CIeMATH3UPOBAHHBIC KOHMPOIbHASL
MaTeMaTHUYCCKOI'O aHaJln3a U 3HaHUA pa60ma, mecm,
JMHEHHOM anredpsl, (byHIaMeHTalIbHbIX omuem no
-~OCHOBHBIC MaTEMAaTHUYCCKUC pa3aciioB MaTEMATHKU, ﬂa60pam0pH01/7
pe3ynbTaThl TEOPUH (bu3uKN, XUMUU U pabome
BEPOSITHOCTEN U OMOJOTHH JUIS
MaTEMaTUYeCKON CTATUCTUKU | MPOBEICHHUS
U MX UHTEPIIPETALNH HA UCCIICJOBAaHHH B
YPOBHE, IOCTATOYHOM JUIsI obmactu
MPUIOKCHUI TIPU OMOWHXKEHEPHH,

KOHKPETHOH 00paboTke
JTAHHBIX SKCIIEPUMEHTA;
-pyHaMeHTaIbHbIE TOHATHS,
3aKOHBI U TEOPHH
KJIACCUYECKOU U
COBpPEMEHHON (U3UKHY;
-TUIIBI pEaKLui U
XMMHUYECKHX MPOLIECCOB,
OCHOBHBIE METO/bI
OIIpeIeJICHUS] PA3/eIeHUs
XMUMUYECKUX COCTUHEHUI

OMonH(OPMATHKH U

CMECXKHBIX TUCIIUIIIINH
(OIIK-6);
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3HaTh CIOCOOHOCTBIO K Hnousuoyanvhulii,
— METO/Ibl, HCIIOTIb3yEeMbIE MIPOBEICHUIO 2PYnnosotl onpoc,
IIPY IPOBEJICHUN n1abopaTOpHBIX paboT ¢ | konmponvHasL
1a00paTOPHBIX padboT y4eTOM TPeOOBaHMIA paboma, mecm,
— TpeOOBaHUS TEXHUKU TEXHUKHU 0€30MaCHOCTH | omuem no
0€30IacHOCTH MPOBEICHUS Y IPHEMOB OKa3aHHs 1a6opamopHoti
nabopaTOpHBIX padoT; MIEPBOIl MOMOIIHU TPH pabome
- METO/Ibl OKa3aHHs EePBOi HECYACTHBIX CITydasx
menuupackoii momorw npu | (OIK-10);
HECYACTHBIX CITydasx
YMenus CamocCTOsITeIbHOOCBANBATh TOTOBHOCTBIO K Hnousuodyanvhsiil,
HOBBIE METO/IbI CaMOpa3BHUTHIO, 2PYNnoeotl Onpoc,
UCCIICJOBAaHHUHN U caMopeaH3alum, KOHMPONbHASL
aIalITUPOBATHCS K PEIICHHIO | UCIIOJIb30BAHUIO paboma, mecm,
HOBBIX MIPAKTUUECKHX 337]a4 | TBOPYECKOTO omuem no
norenmana (OK-7); 1a60pamopHoti
pabome
YmMmets: CIIOCOOHOCTBIO Hnousuoyanvhoiii,
- BEIOpaTh HEOOXOTUMYIO HCIOIIb30BaTh 2PYNnoeotl onpoc,
COBOKYITHOCTH METO/I0B CICIMATM3UPOBAHHBIC KOHMPOJIbHAS
aHaJIn3a U METOIUK SHaHHA pa60ma, mecm,
MPOBEICHUS aHATTUTUYECKUX (yHramMeHTaIBHEIX omuem no
W3MEpEHHIA; BIasIeTh pas3/IesioB MaTeMaTHKH, nabopamopHoil
NPaKTHYECKMMHU HABBIKAMH (usmxcn, xumum 1 6
OMOJIOTUH IS paoome

BBITIOJIHEHHS aHATTU3a
00BEKTOB, CAMOCTOSTEILHO
MIPOBECTH aHAIU3
OTIpeIeTICHHBIX 0OBEKTOB C
WCIOJIb30BaHUEM
XUMHUYCCKUX NIN
(U3UKO-XUMUYECKHX

METOAOB U AaTh 3aKJIIFOUYCHUC
0 pE3yJibTaTaX HAYYHOTO
HUCCICOA0OBaHUA.

MIpOBECACHUS

HUCCIIENOBAHNI B 00J1aCTH

OMOMHXEHEPHH,
OronHGOPMATHKH H
CMEXHBIX JHCIHILUINH
(OIIK-6);

14



YmeTb CIOCOOHOCTHIO K Hnousuoyanvhulii,
— DKCIUTYyaTUPOBAaTh NpPOBEACHUIO 2PYnnoeotl onpoc,
nabopaTopHoOe 1abopaTopHbIX paboT ¢ KOHMPOIbHAS
S rexamot Gesonacnocr | P00 e
- UCIIOJIb30BaTh CPCACTBa omuem no
HPUEMOB OKa3aHHs .
3aLIUTHI TP TPOBEICHUN PHCM(C 1a6opamopHoll
1abGOpaTOPHBIX paboT; TICPBON TIOMOLIH IpH pabome
- OKa3bIBATh TIEPBYIO TOMOIIIb HST_‘;ECIBH’_IX ciyHasx
MIPU OTPABJICHHSX, ( -10);
MOPaKEHHSIX SJICKTPUIECKUM
TOKOM M JJPYTHX HECYACTHBIX
cirydasix
Bnanets Baagers. TOTOBHOCTBIO K Hnousuoyanvhoiii,
HaBBIKAMU HaBbikamu ObIcTpOif CaMOpa3BUTHIO, 2PYNnnoeou onpoc,
aJanTauuu K U3MEHEHUSM camopeanusanny, KOHMPONbHAA
YCIIOBHIA CPeJIbl, pEIeHHS UCTIOIBE30BAHMIO paboma, mecm,
TBOPYECKOTO
3a/1a4, TPeOOBAHUAMU p (OK-T7): omuem no
. | moTeHumana - 7
JIOJDKHOCTHBIX 00s13aHHOCTEH ’ nabopamophot
pabome
Baaners: CIIOCOOHOCTBIO Hnousuoyanvhoiii,
-MCTOJaMM IIJIAHUPOBAHMUS HCIIOJIb30BATh zpynnoeozi onpoc,
HCCIIeIOBaHuI B 001aCTH CIICHHaTN3UPOBAHHBIC KOHMPOIbHAS
OMOMHXEHEPHU U SHaHHUA paboma, mecm,
6HOMH(pOPMATHKH; byHIaMeHTaIbHBIX omuen no
- a3/1eJI0B MATEMaTHKU .
OCHOBHBIMH HaBBIKAMHU g) J 1a6opamopHoll
CaMOCTOSITENILHOTO VISHKH, XMMUH 1 pabome
nproOpeTEeHNs] HOBBIX Gronornn s
3HaHW, a TAaK)Ke HaBbIKAMU TpOBECHHA
. HCCIIe/IOBAHUIT B 00IaCTH
nepeiauy 3HaHUu# Ipyrum
OMOMHXEHEPHH,
oOyJaronmmcs;
OronHGOPMATHKH H
- HaBBIKAMHU pa3pabOTKH U
643 HAHHELX CMEXKHBIX JIUCHUIUIAH
HUSI
co3za A ) (OIIK-6);
(OopMyYITMPOBKH 3aIIPOCOB,
UCTIOJIb30BaHUs PECYPCOB
cetu MHTEpHET;
- METOJJaMH
CaMOCTOSITENILHON paboTHI B
naboparopuu
Brianers CIIOCOOHOCTBIO K | MHOusuoyanvmsill,
-TeXHUKOH IPOBEJICHUIO 2pynnoeou onpoc,
KBaMH(QHUITIPOBAHHOTO 1abOpaToOpHBIX - PaboT  C | woumponbuas
COBPEMCHHOI'O omuem no
PUEMOB OKa3aHUsI .
11a00PaTOPHOro PHeN 1abopamopHoll
O60py):[0BaHI/Iﬂ; nepsou IIOMOIIN nmpu pa60me
-METO/IaMH CTAaTHCTHUecKoro | HECHACTHBIX ciryHasx
(OIIK-10);

aHaJin3a IMOJIYUYCHHBIX
OKCTICPMMCHTAJIbHBIX
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JIAHHBIX;

-MEIALMHCKUMU 3HAHUSIMH,
HEOOXOIMMBIMU IS
OKa3aHUs NepBOX MOMOILU
MIPH HECYACTHBIX CIIydasix.

4.3. Peitmunz-nnan OucyuniuHbl
(npu neodxooumocmu)

Pewitunr—1nan JAUCHUIUIMHEBI ITPEACTABJICH B ITPUIIOXKCHUA 2.

IIpumep KOMILIEKTAa TECTOBBIX 3aIaHUM
MHNHOBPHAYKH POCCHUHU
®I'BOY BO «BALLIKNPCKUI FOCYI[APCTBEHHI)H71 YHUBEPCUTET»
XUMUNYECKUU ®AKYIIBTET
KA®E/IPA BBLICOKOMOJIEKYJISAPHBIX COEI[I/IHEHI/Iﬁ )41 OBH.[EfI XUMHWYECKOU
TEXHOJIOT' U

KommiaekTr TecToBbIX 3ajaHui

o guciuiuinae Kosmonanas xumus

Bapuanr 1

1) Hannuune cBOOOIHOM MOBEPXHOCTHOM SHEPTUH HA TpaHHuIe pas3nena (a3 00yCIOBICHO ...
1. NOBBILIEHHON KOHIIEHTPAIMEN MOJIEKYJ BEIIECTBAa B TOBEPXHOCTHOM CI10€;

2. cTpemIIeHMEeM MOJIEKYJI BeIIECTBa EPEXOAUTh U3 00beMa Ha TOBEPXHOCTb;

3. IMHAMHYECKUM PaBHOBECHEM, YCTAHOBUBIIMMCS Ha TpaHuUIle pa3zaena das;

4. HECKOMIIEHCUPOBAaHHOCTHIO MOJIEKYJISIPHBIX CHJI B TIOBEPXHOCTHOM CJIOE.

2) Vkaxure PUCYHOK, 0Tpa>1<a}0m1/1171 MOBEACHHUEC PTYTHU B CTCKIITHHOM KaITUJLIAPEC

™ -
_ e
J%\H J i bt %
a & g -

3) Ina TTAB ...
1. -99 g urso; 2. ~99 gur<o;

dC dC

do ] do
3. ——>0ul>0; 4, ——=0uTI>0.

dC dC
4)Ha nmoBepXHOCTH UOHHBIX KPUCTAJLJIOB aJICOPOUPYIOTCS ...
1. aHMOHEI;
2. KaTUOHBI,

3. MHOTO3apsiHbIE UOHBI;
4. MOHBI, BXOJSIIME B COCTaB KPUCTAIIA.

5) Arperatom Munemisl, obpasyromeiics cormacHo peakiun KySOs+BaClygss)—BaS04+2KCl,

SABIIACTCA ...
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1. KZSO4; 2.BaSO4; 3KC|, 4.BaCI2.
6) HaubombIiiee Koaryaupyroinee AeicTBUE Ha 3016 AQl, MOIydeHHBIN IPU CIIMBAHUHN OJHHAKOBBIX

o6wsemoB 0,01M pactBopa AgNOs3 u 0.02M pactBopa KI, okassiBaer ...
1)ClI;  2)AI3"; 3)S04%; 4) Ca*.

7) Koarynupyrolee aeiicTBHE 3JCKTPOJIMTA BO3PACTACT C YBEJIMUCHHEM 3apsijia HOHOB, HMCIOIINX
OJIMHAKOBEIA 3HAK C ...

1. npoTuBOMOHAMU; 2. MULIEIION;

3. wonamu nuddy3HOTO CIIOSK; 4. KOJUIOUJHOW YaCTHIICH.

8) MeToa mOJy4eHHUs: TUCIEPCHOM CHCTEMBbI, OCHOBAHHBIH Ha JAPOOJICHUU KPYIHBIX YaCTHI[ Ha
0oJsiee MeNIKHE Ha3bIBAETCA ...

1. koarynsuuei; 2. KOHJICHCAIIUEH;

3. IMCeprupoOBaHUEM; 4. TManu3oM.

9) I'pyboaucriepCHbIE CHUCTEMbI, B KOTOPBIX  JHUCIEPCHOW CpPEHOil SIBISCTCS JKUAKOCTh, a
JCTIEPCHOM (pa3oii — TBepAOe BEIIECTBO, HA3BIBACTCS ...
1. sMynbcusiMu; 2. cycneH3UsIMU; 3. IeHamMu; 4. a3po30JIsIMHU.

10) K rpy6oaucriepCHbIM CHCTEMaM HE OTHOCSITCA ...
1. a»pozonu; 2.30m4; 3. CYCIICH3UU; 4. SMyJbCHH.

11) 3aKOHYHUTE PEAKIUIO U HAMTUIIUTE (POPMYITY MHUILEILIBI, OJTYUYCHHOH MO PEaKIHH:
AICl;3 ;6. +NaOH =

12) Pacniummute cTpoeHUE MUIIEIUIBI, MTOTYYSHHON 1O peakuu B Borpoce 11.

13) K kakomy 371eKTpoay Oy/eT ABUraThCsl KOJUTOMIHAS YaCTHIIA IPH dIieKTpodopese?

1) x anony; 2) kK Katony; 3) ABMKEHME OTCYTCTBYET; 4) OecnopsiioYHO ABUTAETCS
14) Kakoif MeTOI HCITOB30BaH, €ciik BoaAHBIH 30116 CU(OH), monyden mobaBieHreM K
pasbasierroMy pactBopy CuSQO,; Heckonmpkux kamenb NaOH?

1) runponus; 2)mentusauus; 3) peakius oOMeHa;
4) OKHCIIUTEIbHO-BOCCTAHOBUTENIbHAS PEAKITUS

Kpumepuu oyenxu:
- «20-25 6annosy evicmasnsiemcs cmyoeHmy, eciiu CmyoeHm nPAasuibHO Peuil 6ce 3a0aHuUsl,
NPOOEMOHCIMPUPOBAT 3HAHUE (DYHKYUOHATILHBIX BO3MONCHOCEL, MEPMUHOTIO2UU, OCHOBHBIX
IEMEHMO8, YMeHUe NPUMEHAMb MeOPemuyecKue 3HAHUSL NPU 8bINOIHEHUY NPAKMULECKUX 3a0aHUU;
- «15-19 6annoe» evicmasnaemcs cmyoenmy, eciu cmyoenm pewiun 10 3adanuti, npu smom
00s3amenbHo peuteno 3aoanue Nell u Nel2, npooemoncmpuposan 3Hanue hyHKYUOHAIbHBIX
B03MONCHOCTET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO8, YMEHUe NPUMEHSIMb MeopemuiecKue
3HAHUSL NPU BBINOIHEHUU NPAKMUYECKUX 3A0aHUL, OOHAKO NPU 8bINOTHEHUU NPAKMUYECKOU Yacmu
pabomsi OonyuieHvl OuUOKU,
- «6-10 bannos» evicmasnsemcst cmyoenmy, eciu CmyoeHm pewun 7 3a0anuil , npu 3mom 3a0anue
Nell evinonneno npaguibHo.
- «0-5 bannosy evicmasnisemcs cmyoenmy, eciu cmyoeHm He pewiun 43a0anus uiy npu peueHuu
odonyweHul epybvie ouUudOKU

Jﬁ[ﬁ’fﬂﬂ’fﬁfz,

Cocmasumernw B.B. Yepnosa
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IIpumep KoMIIeKTa 3aaHUi 1JI51 KOHTPOJIBbHOH PadoThI

MHWHOBPHAYKU POCCUN
®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
XUMUYECKU ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHMI U OBIIEN XUMUYECKOH
TEXHOJIOI'MHA

KommuiekT 3aganuii 1Jisi KOHTPOJIbHON padoThl
no qucuuiuinae Kosonanas xumus

Tema 1.JlucnepcHocts
1. TlpunsiB, 9TO B 30J1€ cepebpa Kakaas yaCTHIIA MPEACTaBIsIeT Co00i KyO ¢ JinHoM pedpa | =
4-10® w, ONPEACIINTE, CKOJBKO KOJUIOMIHBIX YACTHUI[ MOXKET MOJYYUTHCS U3 110 xr cepeOpa.
Brerurcnute cyMMapHYIO MOBEPXHOCTh IMOTYYCHHBIX YaCTHUI] U PACCUUTANTE TTOBEPXHOCTH OJHOTO
KyOuka cepebpa ¢ maccoi 1- 10 xr. IlnoTHOCTH Cepebpa pasHa 10,5 10%kr/v®,

Tema 2. MexMoJieKkyJIsipHbIe B3aMMOJACHCTBHS.
Kore3usi, aaresusi cmaunBaHue, pacTeKaHue.
2. Boma B30onTana ¢ O€H30JIHBIM PACTBOPOM aMIJIOBOTO criupTa. Halaure moBepXHOCTHOE
HATSDKEHHME Ha TpaHule pasfena (a3, eclii MOBEPXHOCTHOE HATHKEHHE OCH30JIBHOTO pacTBOpa
CIIMPTa ¥ BOJIbI HA TPAHUIIE C BO3JIyXOM COOTBETCTBEHHO paBHbI 0,0414 1 0,0727 I[>I</M2.

Tema 3.AncopOuusi Ha rpaHHIe TBep0e TeJIO-Ta3. YpaBHEeHHe H30TePMbI a/ICOPOLINHU
JIBHTMIOpA.
3. Ilo skcriepuMeHTaIbHBIM TaHHBIM ancopOuuu (enona Ha wonure npu 298 K rpapudeckn
OIIpeJIeNINTe KOHCTaHThl ypaBHEHUs JI9HrMIOpa, MOJB3YSACh KOTOPBIMH, IOCTPOMTE H30TEPMY
azcop6iuu JIrHrMropa.

C-10% monb/n 3,0 6,0 7,5 9,0

A-10%, Kr/Kr 0,70 1,05 1,12 1,15

Tema 4.AncopOuusi Ha TPaHKMILIE PACTBOP-Ta3.

4. Berarcnute aacopOIHMIO MaclIssHOM KUCIOTHI HA TIOBEPXHOCTH BOJHOTO PacTBoOpa ¢
Bo3iyxoM 1ipu 293 K u konnentparuu 0,5 MoJIb/J1, €CliM 3aBUCUMOCTb TMTOBEPXHOCTHOT'O HATSXKEHUS

OT KOHLIEHTPAIMK BhIpaxkaeTcs ypasHenueM Illumkosckoro: o=0-16,7 1073 In(1+ 21,5-C) .
0

Tema 5. DieKTPpOKMHETHYECKHE SIBJICHUS

5. HaiinuTe BenmuunHy 3JIEKTPOKMHETUYECKOTO TOTEHIMANa Ui CYCIIEH3UH KBapla B BOJE,
€CJI TIpHU JEeKTpodopese YacTHIlbl NepeMenaTes K aHoqy. Cmemienue rpanuisl 3a t = 30 Mun
cocrtaBuio 5,0 cM. HampsokeHHOCTB 3eKTpuyeckoro mnossa H = 10-10? B/m. Jusnexrpudeckas
IIPOHMIIAEMOCTH cpefbl € = 81, BA3KOCTb Cpeasl 7 = 1-10°H-c/M?.

Tema 6. CTpoeHHne KOLUIOMIHBIX MHIEJLT

6. 3omp cynbduga Melmbska AspS; TOIY4eH NPOIMYCKAaHHEM CEepOBOIOPOAa dYepe3
pa30aBIICHHBII pacTBOP OKCHaa MbIIIbsIka AsyO3;. CTaOMIM3aTOPOM 30JIs SBJISETCS CEPOBOJIOPOI.
Hanumure peakuuio oOpa3oBanust 3018 U ¢opmyrny Munemwisl. Onpeaenure 3HaK 3apsjaa
KOJJIOWTHOM YaCTHIIEL.

18



Tema 7. Koaryasinust 110¢o0HBIX 30J1eil 2JIeKTpoJuTaMH. BbIOOp HOHa-KoaryJIsiTopa
1. Hanumure ypaBHeHHe peakuuu o0pa3zoBanus ruapo30is1Cu3 BemecTBAUB.
2. Hanummre ¢dopmyny munemisl obpazoBaBmierocs rufpo3oiasiCrpu yCloBHH, UYTO
BEIIECTBOAB3STO B M30bITKE. YKAKUTE 3HAK 3apsaa KOJJIOUTHONIACTHIIBI.
VYKa)KUTE 2JEKTPOJUT-KOAryJIsiTop, 001a1aloui MEHbIIUM ITOPOTOMKOATYJISILIUH.
BewectsoA(136.) BewecrsoB M'maposonsC INEeKTPOAUT-KoarynaTop

Nal AgNO; Agl NaF, Ca(NOs),, K,SO,4

Tema 8. Pacuer moporos koaryJisiiuu

8. PaccumTaiiTe KOHIIEHTPALMU OHJIEKTPOJUTOB, BbI3BABIIMX Koarysamuio 10,0 mur 30
cynbduaa MblIbsika AsSyS;, €CliM MpU NPWIMBAHUHM HIDKEYKa3aHHBIX OOBEMOB pPacTBOPOB
3JIEKTPOJIUTOB, UX MOPOTM KOAryJsIUU CIAEAYIOIINE:

dneKTponut KNO, Mg(NOs), AI(NO;);
V, Mn 12,5 0,9 0,8
7, monb/n 50 0,09 0,008

Omnpenenute 3HAK 3apsga KOUIOMTHOW dYacTuipl. Hanwmure ¢GopMmyrny MHUIEIUTBI 3015
cyiabduna MbImbsika As;S3, MOIYYEHHOTO IMPOIYCKAaHUEM CEPOBOJOPOA 4epe3 pa30aBICHHBIN
pacTBOp OKcHIa MbIIIbsika AsyOs.

Kpumepuu oyenxu:

- «20-25 6annos» evicmasnsemcs cmyoenmy, eciu cmyoeHm nPAasuibHO peuil 6ce 3a0a4l,
peuerue pazeeprHymoe ¢ NOSICHEHUAMU, NPOOEMOHCIMPUPOBAL 3HAHUE (PYHKYUOHATbHBIX
B03MOJCHOCTET, MEPMUHOLO2UU, OCHOBHBIX JJIEMEHMO8, YMeHUe NPUMEHAMb MeopemuiecKue
3HAHUsL NPU 6BINOJIHEHUU NPAKMUYECKUX 3A0AHULL,

- «15-196annose» evicmasisemcs cmyoenmy, eciu CMyOeHm pewu 6ce 3a0ayul, peueHue
Pa36epHymoe ¢ NOSICHEHUSIMU, NPOOEMOHCIPUPOBAT 3HAHUE YYHKYUOHATILHBIX BO3MONCHOCELL,
MEPMUHONIO2UU, OCHOBHBIX INEMEHMO8, YMeHUe NPUMEHAMb meopemuyecKue 3SHaHus npu
8bINOJHEHUU NPAKMUYECKUX 3A0AHUL, 0OHAKO NPU GbINOJIHEHUU NPAKMUYECKOU Yacmu pabomul
oonyujeHvl OUUOKU;

- «10-14 6annoersvicmasnsiemcs cmyoenmy, eciu cmyoenm He pewun 1-3 3a0avu unu npu
pewieHuu 0onyujervl epyovie ouudKY, peuerue 0aHo ¢ NOACHEHUIMU, NPOOEMOHCMPUPOBATL 3HAHUE
DYHKYUOHATLHBIX 603MONCHOCMEU, MEPMUHONOSULU, OCHOBHBIX INEMEHMO8, YMEHUE NPUMEHIMb
meopemuyecKue 3HaHUsA NPU BbINOJHEHUU NPAKMUYECKUX 3A0AHULL.

- «0-9 6annos» evicmasnsemcs cmyoenmy, eciu cmyoenm e pewiun 4-6 3a0aq unu npu
peutenuy 0onyuenvl 2pyovie ouubKu, peuienue oCmatbHulX OaHO ¢ NOACHEHUAMU

J%[{{ﬂﬂ’f@,

CocraBurens B.B. YepHnosa
MHWHOBPHA VKN POCCUU
®I'BOY BO «BAIIKNUPCKUN T'OCYJJAPCTBEHHbBI YHUBEPCUTET»
XUMWYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHWI U OBILEN XUMWYECKOH
TEXHOJIOT' MU

Bonpocsl 111 MHAMBUAYAJbHBIX, TPYNIIOBBIX ONPOCOB
10 JUCIHUILINHE
no aucnumirae KosionaHas XuMus
Tema Nel.
BBenenne.
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1. [Tpenmet komutonaHON XUMUN. OCHOBHBIE pa3eiibl U HANIPABIICHUS KOJUIOUIHONW XUMUH,
00beKThl W 1enu um3ydeHws. Kiaccudukanus AUCHEPCHBIX CHCTEM: IO pa3MepaM YacTHll, 0
arperaTHOMy COCTOSIHMIO JHCIIEPCHOW a3kl M JAUCIEPCUOHHON Cpelbl, MO KOHIIEHTPAIIUU.
KonnyecTBeHHBIE XapaKTEPUCTUKH TUCIIEPCHOCTH: UCIIEPCHOCTh, PAINYC KPHUBH3HBI, yIEIbHAS
MOBEPXHOCTb.

2. [lonsaTHe O TEPMOAMHAMUYECKH YCTOMUYMBBIX (JIMOMUIBHBIX) W TEPMOJWHAMHYCCKH
HeycToHuMBBIX (Tnodobubix) nucnepcHbix cucremax (JIC). OcoOeHHOCTH HaHOIUCTIEPCHOTO
(KOJUTOMAHOTO) COCTOSTHUSI BEIIECTBA. YHHUBEPCAIBHOCTh JHUCIIEPCHOTO COCTOSIHHSI BEIECTBA.
Ornpenenstoniasi pojib NOBEPXHOCTHBIX SIBJICHUN B IUCIIEPCHBIX CUCTEMAX.

3. B3anMocCBs3b KOUIOWTHOM XUMHUU C IPYTUMH XUMHUYECKUMH TUCIUIUIMHAMU, ¢ (DU3UKOH,
OuoJioruei, reoJoruel, NOYBOBEICHUEM, MEAUIIMHON. 3HAUEHHE KOJUIOMIHOM XHUMHUU B OXpaHe
OKPY’KAIOIIIEH CPEIbI.

MouiekyasipHbie B3aUMO/IeiiCTBHS U 0CO0bIe CBOMCTBA
MoBepXHoOCTel pa3aena gas.

1. VYcnoBue cyliecTBOBaHUS yCTOMYMBOW TIpaHULbl paszziena (a3 B OJHOKOMIIOHEHTHOU
cucreme. CBoOoaHass MOBEpXHOCTHas »dHeprus. IloBepXHOCTHOE HaTsDKEHUE, CWIOBas U
SHEpreTUyYecKas TPaKTOBKH, eAMHULIBI u3Mepenus. Oneit [ronpe. [Ipuunnbl nosiBieHus: cBOOOAHON
IOBEPXHOCTHOM SHEPIUu Ha rpanulie paszaena gas3. OCOOeHHOCTH TEPMOIUHAMUYECKOIO COCTOSHUS
BEIIECTBA B IIOBEPXHOCTHOM cjoe. lloHATHE O NOBEpPXHOCTH pas3pblBa U  pa3lesiolIen
HOBEPXHOCTU. MeTO/ M30BITOYHBIX TEPMOJUHAMUYECKUX (QYHKIHMI (G, €, 1) OBEPXHOCTHOTO CIIOSI
no ['u66cy. OO0OOIIEHHOE ypaBHEHHE IIEPBOTO M BTOPOTO 3aKOHOB TEPMOIMHAMHKHU IS
HOBEPXHOCTH pazfena ¢as.

2. Bnusiaue Temmepatypsl Ha W30BITKA TEPMOJMHAMUYECKUAX (DYHKIMI MOBEPXHOCTHOTO CIOS
HEaCCOLMMPOBAHHBIX kHUAKocTel. Kpurnueckas temneparypa no Menuneneesy.
3. CBsi3b NOBEPXHOCTHOM SHEPrUM C MEKMOJIEKYJSIPHBIMU B3aUMOJAECUCTBUAMU B 00bEMeE

KOHJICHCUPOBaHHOM (ha3pl (9HEpruei cuensaeHus MOJeKyld, TemIoTol cybaumanuu, padboToi
koresun). [IpaBuno Credana. Buyrpennee nasnenue no PeObunnepy, ero cBsizb ¢ MOBEPXHOCTHBIM
HaTsDKEHHEM U (PU3MYeCKMMM XapaKTepUCTHKaMM BellecTBa (MOJyJeM YIPYrocTH, HAealbHOM
npoyHOCThI0O U T.1.). Koncranta ['amakepa, ee cBs3b ¢ pabOTON KOre3WM W TMOBEPXHOCTHBIM
HaTSDKEHHEM. BKiajx QUCIEpCMOHHONM M HEAMCIIEPCUOHHOM COCTAaBISIONIMX MEXMOJIEKYJISIPHBIX
B3aMMOJICHCTBUI B MOBEPXHOCTHOE HaTsKeHHe. OCOOEHHOCTH IpaHullbl pasjiena ga3 TBepAbIX Tell.
Crieruduika nposiBeHus cBOOOTHON OBEPXHOCTHON SHEPTUU TBEP/IBIX TEI.

4. Oco0eHHOCTH TOBEPXHOCTHU pazjiena KOHACHCHPOBAHHBIX (a3 B JBYX KOMIIOHEHTHBIX
CUCTEMAX. CBs3b  Mex(a3HOTO TOBEPXHOCTHOI'O HATSHKEHUS C  MEXMOJIEKYISIPHBIMU
B3auMozeiicTBusiMu B oObeme (a3. PabGora anresun. Ilonstue 00 »>HepruMm cMeUICHUS
KoMIOHeHTOB. ClokHasi KOHCTaHTa ['amakepa, ee CBs3b C MeX(a3HbIM IOBEPXHOCTHBIM
HaTsDKeHueM. MexdaszHoe mnoBepxHocTHOe Hatsbkenue 1o Dyoxcy, [Ixepudanxko u [ymy.
OMnupudeckoe npaBuio AHToHOBa. PabGora aare3um Ha rpaHuie paszaena ¢a3 mpHu BOIUIOIIEHUH
npaBuiia AHTOHOBA.

5. BnusiHue KpuBU3HBI IOBEPXHOCTH HA PaBHOBECHE B OJHOKOMIIOHEHTHBIX CUCTEMaX. 3aKOH
Jlannaca. KanmmmnspHoe nasinenue. KanmmuisipHoe MOOHATHE JKHUIKOCTH, ypaBHeHue JKropeHa.
3aBUCHUMOCTb JABJIEHUS Iapa OT KPUBHU3HBI IOBEPXHOCTU KHUAKOCTU. YpaBHeHHE ToMcoHa
(KenbBuna). Kanumnsapaast konaeHcanus. M3orepMmuueckas MeperoHka BeEIIECTBA. 3aBUCUMOCTb
pPacTBOPUMOCTH OT KPUBU3HBI IOBEPXHOCTH JUCIIEPCHBIX YacTull. Y paBHeHue ['nd6ca - OcTBasipaa
- OpenHunxa.

6. CmaunBanue. KpaeBoit yron. BeiBox ypaBHenust FOnra. CooTHolieHue Mexay padoTamu
aJre3ud M KOre3Wu NMpH CMauuMBaHUU. TeruioTa cmauumBaHus. M30uparenpbHOoe cMauuMBaHUE Kak
METOJ  XapaKTEePUCTHUKH  TOBEPXHOCTH  TBEPABIX Tel  (MMOPWIBHBIX M JHO(POOHBIX).
TepMoanHaMuyecKue YCJIOBUS TOJHOTO CMauMBaHUA (pacTekaHue). BiusHue mepoxoBaToCTH U
3arpsi3HEHUs IOBEPXHOCTH HAa cMadyMBaHMe. [ McTepe3snc cMauynuBaHusl.
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7. MeTtoabl M3MEpEeHHUsl MOBEPXHOCTHOTO HATSIKEHUS Ha JIETKO IOJABIDKHBIX TpaHHLax ¢das.
Crarnueckue U TOJNyCTaTUYECKHE METOJAbl: HHCTPYMEHTaJbHOE OQOpMIICHHE, YCIOBHS
JKCIEpUMEHTa, pacueTHble (popmyinbl. [loHsTHEe O mUHaMuYeckux MeTtomax. OmnpeneneHue U
OILIEHKa CBOOOIHOM MMOBEPXHOCTHOM SHEPTUU TBEP/IBIX TEII.

Tema Ne2.
AncopOuusi Ha MOBEPXHOCTH pa3aena ¢as.
Bansinue agcopOIMOHHBIX CJIOEB HA CBOMCTBA IUCIIEPCHBIX CHCTEM.

1. AncopOuusi Kak CaMOINPOHM3BOJIbHOE KOHIICHTPUPOBAHHE Ha MOBEPXHOCTU pasjnena ¢as
BEIIECTB, CHIDKAIONIMX Mex(a3Hoe HaTshKeHue. TepMoaMHAMUKa Tpolecca  afCOpOIHH.
N36piTouHast u mosHast ancopOuus. YpaBHeHue ancopOimu ['mb0ca.

2. [ToBepxHoctHo-akTuBHBIE (ITAB), mNOBEPXHOCTHO-HEAKTUBHBIC U TIOBEPXHOCTHO-
MHAKTHUBHBIE BemecTBa. OTHOCUTEIBHOCTh MOHATHUS «IIOBEPXHOCTHAs] AKTUBHOCTb)
(3aBHCHMOCTB OT IPUPOABI KOHTAKTHPYOMHX (a3). [loBepXHOCTHO-aKTUBHBIE METAJLIBI.

3. 3aBUCUMOCTh TOBEPXHOCTHOTO HATSDKEHHMsS pPacTBOpPOB OT KoHUeHTpauuu [IAB.
[ToBepxHocTHas akTuBHOCTH [TAB. PacueT usorepmsl aacopOLuy U HOBEPXHOCTHOW aKTUBHOCTH I10
M30Te€pME MOBEPXHOCTHOrO HaTshkeHus. OnpeneneHue MolneKysipHbix KoHCTaHT [TAB. JIBuxyias
cuna mponecca aacopomuu. Ypaaenue lllumkoBckoro. YpaBuenue JleHrmiopa, ero cBsizb C
ypaBHeHueM ['n66ca, llIumkoBckoro.

4. N3menenne mnoBepxHOCcTHOW akTuBHOCTH [IAB B romonormueckom psay I[IAB.
Tepmoannamuyeckoe obocHoBaHHMe mpaBwia TpayoOe-/lrokimo. Pabora ancop6uuu. YcioBue
BEITIOJTHEHMS 1 oOparieHus mpaswia Tpayoe-/lokio.

5. Crpoenue wmoHocinoeB pactBopumbix IIAB. JIByxmepHoe cOcCTOsSSHME BeLIECTBa B
MIOBEPXHOCTHOM CJIO€, OpPUEHTAILMsI MOJIEKYJI B Pa3peKEHHBIX U HACBIMICHHBIX CIOSIX. YpaBHEHUS
cocrosiHust MoHocnosi [TAB (uaeansHoro nByxmepHoro rasa mno ®onsmepy).

6. [ToBepxHOoCTHBIE MIIeHKU HepacTBOpUMbIX [IAB. IToBepxHOCTHOE (IBYXMEPHOE) /1aBIICHUE,
METOJBl €ro u3MepeHHs. M30TepMbl MOBEPXHOCTHOTO JaBiieHHA. OCHOBHBIE THIIBI IUIEHOK:
razoo0pasHble, KUIKUE, TBEpbIe. YCIOBUS Mepexoda IUVIEHKH OT OJHOTO COCTOSIHUSL K JPYTromy.
YpaBHEHUE COCTOSIHUS JBYXMEPHBIX aJCOPOILIMOHHBIX c10eB 10 OpyMKUHY.

7. Oprannueckue [TAB. Knaccudukamus [TAB mo monexymsipHOMYy CTpoeHHIO (aHHOHO- U
KaTHOHO-aKTUBHBIE, aM(OIMTHBIE, HEHMOHOTeHHBIE). Bricokomonekynspusie IIAB (mpumepsl,
ornuuust oT HU3KOMOJeKyJsipHbIXx I[TAB). Knaccupukauus ITAB nmo mexaHusmy ux JeicTBus
(cMauMBarenu, AucHepratopel, Moromue BemecTBa). Ob6mactu npumeHenus I[TAB. Ilpo6iema
o6uopaznaraemoctu [1AB.

8. Ancop6uus ITAB Ha rpanuiie pasjena KOHIACHCHPOBaHHbIX (a3 (Ha IrpaHHIe pasjena
KUJKOCTh-KUIKOCTh U TBEPAOE TEJIO-KUAKOCTH). [IpaBuno ypaBHeHus: mojsipHocteit PeOunnepa.
[Tonsatue o rugpodmnsHo-munodpuiasHOM Oanance (I'JIb). Momuduuupyromee neiicrsue I1AB:
ruapopminzanus U ruapododusanys NOBEpXHOCTEH. YNpaBieHHE CMauMBAaHHUEM B IIpoIeccax
dnoTanuu.

Tema Ne3.
OOpa3oBaHue TUCIIEPCHBIX CUCTEM.
JInopunbHbie 1 110(OOHBIE TUCTIEPCHbIE CHCTEMBI.

1. [Tonsatne NHOQUIBHBIX  JUCHEPCHBIX  cHcTeM. TepMmoaMHaMuKka  0Opa3oBaHUs
TMO(GUIBHBIX KOJUIOMAHBIX cucTteM. Kputepuii camonpoun3BoJIbHOTO AucnieprupoBanus Pebunnepa-
[lykuna. YcaoBust 00pa3oBaHus TUO(UIBHBIX CHCTEM.

2. MunennoOpa3oBaHue B pactBopax ITAB. Kputnueckas KOHIIEHTpaLUs
murnemooopazoanus (KKM). OcHoBuble Metonsl ompenenenus KKM. Dwmnupuueckue
3akoHoMepHOCTH u3MeHeHuss KKM 1 MuHUMalbHOTO 3HaueHUs MOBEPXHOCTHOIO HATSHKEHUS Ha
rpanuue paszaena [IAB - Bo3nyx B romosiornueckux psgax [TAB.
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3. CrtpoeHue mpsAMBIX U 00paTHBIX MUIIEIUT MPU Pa3IHYHbIX KOHIEeHTpanusx [TAB. Murnemisl
[Naptnu-Pebunaepa u Mak bena. CmenaHHbIe MHUIICIIITBI.

4. TeopMomHaMUKaMHULIEITIOO0pa30BaHUs:  TEIUIOBBIE  APQEeKTh, auarpamMmma  (a3oBBIX
COCTOsSIHUH, TemneparypHas 3aBucuMocth KKM; Touka Kpadra. Touka momyTHEHHS.

5. Comrobunuzanust B pactBopax [TAB. OTHocuTenpHas CONIOOWIM3ANMNS, 3aBHCUMOCTH OT
TeMIeparypsl 1 KoHeHTpamuu. Como0min3anys B HeBOJHBIX cpenax. [IpakTuueckoe npruMeHeHne
MULEIUISPHBIX CUCTEM (B XMMUU, CHHTE3€ [IOJIUMEPOB, OuoJsioruu, MoroIee IeHCTBHE).

6. [lonstne  nanodobubix  3omeil.  TepmonuHamMuka W KHUHETHUKAa  T'OMOTE€HHOTO
3apopiieodpazoBanus mo ['no6cy-Donbmepy. Pabota oOpa3oBanus yacTuil AucriepcHoi (asbl B
npoueccax KpHUCTaUIM3allluyd W3 PacTBOPOB, KOHACHCALMU IEPECHIIICHHOTO Mapa, KUIEHUS U W3
pacmaBa. J{uddy3noHHBIN M KUHETHYECKHUN PEXUM IMPOIecca pOCTa YACTHIl AWCIIEPCHON (a3bl.
['ereporenHoe obpazoBaHue HOBOH (a3bl. BausHue cmMaunBaHUsS M HIEPEXOBATOCTH MOBEPXHOCTH
Ha paboTy oOpa3oBaHUs YacTUI] HOBOW (a3zbl. COOTHOIIEHHE MEXAYy paboTaMu TeTepOreHHOro U
TOMOT'€HHOT'0 3apO/IbIIIC00Pa30BaHMsl B 3aBUCUMOCTH OT yria 0.

7. JlucniepralluOHHBIE METOAbl TMOJIYYEHMs] JUCIEPCHBIX CHUCTEM (30J1€H, 3MYJIbCHM, IIEH,
asposzosiet). JlucmeprupoBaHuE TBEPABIX TeNl Kak (PU3UKO-XMMHUUYECKUN Mpolecc oOpa3oBaHUs
HOBOW moBepxHOCcTH. Teopus ['puddurca: ycimoBue CcaMONPOU3BOIBLHOTO PACHPOCTPAHCHHUS
TpemuH. JpdexT PeOunnepa: n3mMeHeHrne MPOYHOCTH U TIIACTUYHOCTH, KaK CIIEJCTBUE CHIDKEHUS
MOBEPXHOCTHOW SHEPrHMM TBEPIBIX Tel. TepMOoAMHAMUYECKHE YCIOBHSA mposBieHus 3ddekra
Pebunnepa. BrnusiHue XuMU4ecKOW HPUPOIBI TBEPABIX TE€N M KHUJIKOCTEH Ha BO3MOXKHOCTH €r0
nposisienus. [Ipaktuueckoe npunoxenue 3¢ dexra Pebunaepa. [lentuzanus.

8. Konnencannonusie crnocoObl MOTy4YeHHUS AMCIEPCHBIX CHCTEM. XUMHYECKHe U (DU3HKO-
XUMUYECKHE CIIOCOOBI KOHJICHCALMH. Y CIIOBHUS, HEOOXOAMMBIE JIJIsl TIOJIYUEHUS 30JIeH, B Mpoiiecce
XUMHYECKHX peakiuii (mpumepsl). Meroabl TMOMy4eHHS MOHOAUCIEPCHbIX 3ojeil. [lyru
yIpaBJIEHUS CTENIEHBIO TUCIEPCHOCTH.

Tema Ned.
DJIEKTPONOBEPXHOCTHBIC SIBJICHHSI B JHMCIEPCHBIX CHCTEMAaX.
1. JIBoitHo# anexrpuueckuii cinoit (I3C). [Ipuunnsl obpazosanus [I3C. TepmoauHaMudyeckoe
paBHOBECHE NTOBEPXHOCTH pa3zena (a3 ¢ y4eToM IEKTPUIECKON SHEPIHH.
2. Crpoenne JIDC: momenb muiockoro konjaeHcatopa  (I'enbMrosbl), y4deT TeIJIOBOTO

JBIDKEHUSI MOHOB (Mozenb ['yu - Uenmena); posib XUMUYecKO# npupo ikl noHOB (Teopust LlltepHa).
OO6uwmit U DJIEKTPOKMHETUYECKUM MOTeHUualbl. M3MeHeHne nmoTeHnuana B 3aBUCHUMOCTH OT
paccTosiHUA OT TOBEPXHOCTH JJs CHJIBHO M CJIa00 3apsyKEHHBIX IOBEPXHOCTEH; BIMSHHE
KOHLEHTPALUU U 3apsA]1a HOHOB JIEKTPOJIUTA.

3. DONEeKTPOKMHETUYECKUE SIBJICHUS: 3JEKTpodope3; 3JIEeKTPOOCMOC;  MOTEHLHUANl TEUeHUs;
NoTeHIMan ocenanus YpaBHeHue ['enpMmromsia-CmonayxoBckoro. @axkTopel, BIHAIOIIAE Ha
MHTEHCUBHOCTbh 3JIEKTPOKMHETUYECKUX SBICHUM. DIIEKTPOKMHETUYECKUH MOTEHLMal, TIpaHuIa
CKOJNIbKEHUS. MeToasl onpeneneHuss AIIEKTPOKMHETHUYECKOro mnoreHuuana. IIpaktudeckoe
MPWIOKEHUE JJIEKTPOKMHETUYECKUX SIBJICHUN. OJIEKTPOKANWUISPHbIE SBJICHHS. YpaBHEHUE
JIunmnMana.

4. Crpoenne wmunenn ruaposoneid. Bnusuue wunnuddepeHTHrIx M HeWHIU(PGEPEHTHBIX
anektposintoB  Ha crtpoenue  JIOC. Ilepesapsnka 3oseld 1OJ JEHCTBUEM DIIEKTPOJIUTOB.
N3osnektpudeckas Touka. BrausHue pasznuuHbX (AaKTOpoB Ha OOUIMI M AJIEKTPOKMHETHUECKUN
noteHuan (pa3daBieHne U KOHIIGHTPUPOBAaHUE 30151, Auanu3, pH, Temmneparypa).

S. WNonnsiit oOMeH. YpaBHenue Hukomnbckoro. Jlnorponusie psiybl. MoHOOOMEHHBIE CMOJIBI.
I[Tporeccel HOHHOTO OOMEHa B MIPUPOJIE U TEXHUKE (ITPUMEPBI).

Tema Nes.
YCcT0iunBOCTh U 3BOJIOLMS JUCIIEPCHBIX CHCTEM.
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1. [Tonatue 00 arperaTMBHOW W CEIUMEHTAIMOHHOW YCTOWYMBOCTH IUCIEPCHBIX CHUCTEM.
[Ipouecchl, BeayluMe K TMOTEPE arperaTMBHON YCTOMYMBOCTH: HM30TEPMUYECKAs TEPETrOHKa,
KOQJIECLIEHIUsI, KOaryysinus. Ponb TEmIOBOro JBHKEHUS B CEAUMEHTALMOHHOM M arperaTMBHOU
YCTONYUBOCTH.

2. @DakTOppl arperaTMBHOM YCTOWYMBOCTH JMCIEPCHBIX CUCTEM. TepMoauMHaMuyecKas
YCTOMUYMBOCTh TOHKHX IUICHOK. PackimHuBaromiee npasienve 1o Jlepsaruny. MouekynspHas
COCTaBJIAIOLIAs PACKIMHUBAIOLIETO JaBJICHUS, YIET MOJIEKYJSIPHOM NPUPOABI KOHTAKTUPYIOLIUX
dba3 u QopMbl YacTul] (TOHKHE IUICHKH M C(HEPUUYECKUE YaCTHUIIBI). DJIEKTPOCTaTHYECKas
COCTABJISAIONIAs] PACKIIMHUBAIOIIETO JIABJICHUS, €€ CBsA3b cO cTpoeHueM auddysnoit yactu [13C.
PacknuuuBaroniee naBieHHE s CHJIBHO M chnabo 3apspbkeHHOM moBepxHoctu. [lpupona
YCTOMYUBOCTH JTUCTIEPCHBIX CHCTEM, CTaOMJIM3UPOBAHHBIMU JU(PQY3HBIMH CIOSMH IO TEOPHU
JIIDO.

3. @DakTophl CTAOWIM3AIMHA JTUCIEPCHBIX CUCTeM. ODQPQEKTUBHAS YIPYTOCTh TUICHOK C
ancopormonHeiMu ciosimu [TAB. Dddexter ['n66ca u Mapanronu-I'mb0ca. DinekTpocraruueckas
COCTaBJIAIONIAs PACKJIMHUBAIOLIETO aBieHus no Jlepsaruny. I'mapoanHaMuyeckoe COnpoTUBIIEHUE
MPOCIOMKHA Cpelbl BBITEKAHUIO, BSA3KOE  COCTABJISIIOLIEE  PACKIMHUBAIOUIETO  JIaBJICHUS.
CrpykrypHo-Mexanuueckuid 0apsep (CMB) mno PeOunnepy. YcinoBus, onpenensomme BbICOKYIO
s dextuBHOCTE CMbB. Peosnorudeckue cpoiictBa aacopOuuoHHbX cioeB [TAB. DHTponuiHbIif
¢axTop. CmemanHbie (HPaKTOPHI.

4. OcHoBbl Teopu# yctounBocTH U koaryasiuu JJJIDO. OcoOeHHOCTH KOarysiliiuK 3071ei
AIIEKTPOJINTAMHU, UX OOBsicHeHUs ¢ Touku 3peHus Tteopun JJIPO. Ilopor koarymsauuu u
KPUTUYECKOE 3HAYEHUE HIIEKTPOKMHETUYECKOIO MNOTEHLIMala ¢ TOYkH 3peHus teopun [JJIDO.
3aBUCHMOCTh IIOpOra KOaryJsiiMM OT pa3Mepa U 3apsia Koaryiaupyromero mosa. Koarymsmus
CWIBHO U cnabo0 3apspKeHHbIX 3oJieil. KoHIeHTpalroHHAs W HEHTpaIu3alMOHHAs KOAaryJsIusl.
O6ocuoBanme npasuna lynene-I'apnu u kputepus Ditnepca-Kopda B Teopun JJIDO. Arnenue
«HETPABWIBHBIX» PAJIOB IIPU KOATYIISLUU.

S. 3aBUCUMOCTb CKOPOCTH KOAryJIILIMU OT KOHIEHTpAUH 3JeKTpoauToB. Kuneruka ObicTpoit
koarysuu o CMoiayxoBckoMy. OCHOBHBIE MOJIOKEHUSI TEOPUH MeIeHHOH Koaryssiuuu (DPykce).
Opro- ¥ mnepukuHeTHYecKas Kkoarynsuus. @DIOKyIsALUs, TeTepoKoarysiuus, aaaryssius.
[IpuMeHeHre KoarynssHTOB U (IIOKYISIHTOB JJIsSi OYUCTKU BOJBI.

6. Ansposonu. Knaccudukarust aspo30iieil o arperaTHOMY COCTOSHHUIO YacTHI[ JUCTIEPCHOM
¢da3pl. MeToasl monydeHHs adpososield. MoneKyIsipHO-KHHETHYECKHEe CBOWCTBA a’3pO30JIeH.
Oco0OeHHOCTh 3JIEKTPUYECKUX CBOWMCTB a3p030Ji€i, MPUYMHBI BO3HUKHOBEHMS 3JIEKTPHUUECKOIO
3apsa Ha MOBEPXHOCTH YacTull. PakTopbl yCTOWYMBOCTH a’po3oiiell. CrocoObl M 0COOEHHOCTH
paspymeHust a’pososieil. IIpakthueckoe wucnonb3oBaHue al’po3oned. Ponbs  ajposoneit B
3arpsI3HEHUU OKPYIKAIOILEN Cpebl.

7. Omynbeun. Knaccudukanus, ompeneneHue Tua SMYJIbCUM U CTENEHU JUCHEPCHOCTH
Karesb JUCTepCHOM ¢a3bl. OMynbratopsl, npuHIun Beidopa [TAB s crabunuzanuu npsiMbIX U
obpatubix smynbcuil. [IpaBuno bankpodra. Ponmp  I['JIB monexynst IIAB B crabunmzanum
smynbcun. OOpamienue ¢a3 B aMynbeusax. OakTopsl cTaOUIU3ALNN dMYIbCHI. MeToAbI TOTy4eHHs
Y pa3pymieHus SMysbcuil. [IpakTudueckoe NpruMeHEHUE SMYIIbCUM.

8. [Tensl. Ctpoenue neH, ux kinaccudukanus. Kpataocts nen. IlenooGpazoBaTenu mepBoro u
BTOPOTO pAJa. 3aBUCUMOCTh YCTOMYMBOCTU NEHBI OT KOHLEHTpalUK NeHooOpa3zoBaTens. BausHue
DIIEKTPONIUTOB Ha TeHooOpasytomyto crnocobHocts I[IAB. Ilennbie mieHku. ®DakTopbl
ycroiunBocTu meH. lloHatne o uepHbIX IieHKaX. CrnocoObl MOMY4YEHHs] W pa3pyLICHHUs TIEH.
[TpakTHUeckoe NpUMEHEHUE TIEH.

Kpumepuu oyenxu :
- «5 6annog » 8vICMABIAEMCI CIYOEHMY, eClu CIyOeHm 0al NOJIHble, PA36ePHYMble OMEenbl
Ha 8ce meopemuyecKue 60npocsl, NPOOEMOHCMPUPOBAT 3HAHUE DYHKYUOHATbHBIX
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B03MONCHOCIMEU, MEPMUHONOUU, OCHOBHBIX IJIEMEHMO8, YMEHUE NPUMEHAMb meopemuiecKue
3HAHUS NPU 8bINOJIHEHUU NPAKIMUYECKUX 3A0AHULL

- «4 banna» evicmagnaemcsa cmyoeHmy, eciu CmyOeHm pacKpblil 8 OCHOBHOM meopemuyecKue
80NPOCHI, 0OHAKO OONYUEeHbl HEMOYHOCMU 8 ONpedeleHUU OCHOBHbIX noHamull. Ilpu
8bINOJHEHUU NPAKMUYECKOU Yacmu pabomsl OONYujeHbl HeCyuwecmeeHHble OUUOKU,

- «3 bannay evicmasnaemcs CmyoeHmy, ecliu npu omeeme Ha meopemuyecKue 60npocsl
CcmMyO0eHmoM OONYUWEeHO HECKOIbKO CYUWEeCMEEHHbIX OUUDOK 8 MOIKOBAHUU OCHOBHBIX NOHAMULL.
Jlozuxa u nonHoma omeema cmpaoarom 3aMemubiMu U3bAHAMU. 3amemHubl npobebl 8 3HAHUU
OCHOBHBIX Mem0008. Teopemuueckue ONPOCHL 8 YEL0M U3N0ACEHbL OOCMAMOYHO, HO C
nponyckamu mamepuana. Mmeomcs npuHyunuaibHvlie ouubKY 6 102UKe NOCMpPOoeHUs omeema
Ha eonpoc. Cmyodenm He peull 3a0a4y Uiy npu peueHuu OOnyujeHvl 2pyovie ouuoKu,

- «0-2 6annay» evicmasnsemcs cmyoenmy, eciu omeem Ha meopemuiecKue 60npocsl
ceudemenbcmeyem 0 HeNOHUMAHUU U KPAliHe HeNOIHOM 3HAHUU OCHOBHBIX NOHAMUL U MEMOO08.
Obnapyoicueaemces omcymcmaue Hagblko8 NPUMEHeHUs MeopemuyecKux 3HaHutl npu
8bINOIHEHUU NPAKMUYECKUX 3A0AHU.

ﬁ[ﬁff?ﬁf@,

CocraBurenb B.B. UepHona
MMHOBPHAYKH POCCHH
®I'BOY BO «BAIIKNUPCKUI T'OCYJIAPCTBEHHbBI YHUBEPCUTET»
XUMHWYECKUN ®AKYJIBTET
KA®EJIPA BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN U OBILEN XUMWYECKOH
TEXHOJIOTUH

Ilaan opopmiteHust 1a60paTopHO padoThI
no aucturuinae Kosonanas xumus

HasBanue naboparopnoii pabots (JIP)

Llenu nposeneHust 1abopaTopHOil pabOTHI

Onucanue xo/1a IpOBEAEHUS paObOTHI

O06paboTka FKCIIEpUMEHTATbHBIX JAHHBIX

[Toctpoenne HeoOX0UMBIX TpapUKOB (IPU YCIOBUH UX HEOOXOAUMOCTH)
BriBoapbl.

Kpumepuu oyenxu:

- «5 bannosy evicmasnsemcsi cmyoenmy, eciu cmyoenm ogopmui JIP 6 nornom coomsemcmeuu ¢
NPEOCMABIEHHbIM NAAHOM, NOJYYeHbl NPABUTbHBLE IKCNEPUMEHMATbHbIE OAHHbLE, 8b1600bL
000CHOBAHUDL,

- «4 bannay evicmasnsiemcs cmyoenmy, eciu cmyoenm ogopmu JIP 6 nonnom coomeemcmeuut ¢
npeoCmasieHHbIM NIAHOM, NOJLYYeHbl IKCNEPUMEHMATbHble OAHHbLE C He3HAYUMETbHbIMU
oumuUdOKaAMuU, 8b18600bl1 0OOCHOBANDL,

- «3 bannay svicmasnsemcs cmyoenmy, eciu ogpopmienue JIP 6 ne nonnom coomeemcmeuu ¢
npeoCmasieHHbIM NIAHOM, NOJLYYeHbl IKCHEPUMEHMATIbHbIE OAHHbIE C He3HAYUMENbHLIMU
owuUOKamu, nPpU HANUCAHUU 8bIBO00E OONYUWEHbl He3HAYUMEeTbHble OUUOKU,

- «0-2 6annay» evicmasnsemcs cmyoenmy, eciu ogpopmienue JIP ne 6 coomsememaeuu ¢
npeoCmasieHHbIM NIIAHOM, NOJLYYeHbl IKCHePUMEHMAIbHble OAHHbLE C 3HAYUMENbHbIMU OUUOKAMU,
npU HANUCAHUU 8bIBO008 OONYUWEHbL SHAUUMETbHbIE OUWUOKU, OOHAPYIHCUBAEMCS OMCYMCMEUe
HABIKOB NPUMEHEHUS. MeOPemUYecKUX 3HAHULL NPU 8bINOJHEHUU NPAKMUYECKUX 3A0AHULL.

J%[ff/?ﬂ’f@,

CocraBurens B.B. YepHnosa
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no

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.

20.
21.
22.
23.
24,
25.
26.

27.

28
29

MWHOBPHAYKHN POCCHUHN
®I'BOY BO «BAIIKMPCKUN TOCYJAPCTBEHHBI YHUBEPCUTET»
XUMHNYECKUI ®AKYJIBTET
KA®EJIPA BRICOKOMOJIEKYJISIPHBIX COEJIMHEHNI 1 OBILEN XUMWYECKOM
TEXHOJIOI'MA
Bomnpocsbl k 3auery
no aucuuruinae Kosonanas xumus

Oco0ble CBOMCTBA KOJJIOUIHOIO COCTOSIHUS. OCHOBHBIE IPU3HAKU O0BEKTOB KOJUIOMIHOM XUMUU.
Knaccugukarus 1ucnepcHbIX CUCTEM.

OCHOBBI TEpMOJIWHAMHUKH TOBEPXHOCTHBIX sBiIeHWH. CrymeHune TepMoauHaMudeckux (yHKIui B
IIOBEPXHOCTHOM CJIO€.

BuyTtpeHHee naBiieHue, €ro CBs3b ¢ IOBEPXHOCTHBIM HAaTSKEHUEM U JPYTUMHU MaKpOCKOMMYECKUMU
XapaKTEepUCTUKAMU BEILIECTB.

BnusHue temmepaTypsl Ha TEpPMOAWHAMHYECKHE (YHKIHMH TIOBEPXHOCTHOTO CJIOSI B YHCTHIX
OJTHOKOMIIOHEHTHBIX YKUIKOCTSX HA TPAHUIIE C COOCTBEHHBIM MApOM.

IToBepxHocTHOE HaTskeHue. OnbiT [ronpe.DakToOph! BIKAIOIINE HA TIOBEPXHOCTHOE HATSKCHHUE.
Mex¢pazHoe HaTsDKEHHME Ha IMOBEPXHOCTH pas3ziefia HACBIEHHBIX PACTBOPOB JBYX B3aUMHO
OTpaHMYEHHO PaCTBOPUMBIX >kuIKOCTEN. [IpaBuino AHTOHOBA.

CoboaHas sHeprus TBepAbIX Teil. Crnenndurka nposiBieHus.

Kannmsproe nasnenue. 3akoH Jlamnaca.

3aBUCHUMOCTh  JABJIGHHS  HACBIIIEHHONO Mapa OT KPUBM3HBI IIOBEPXHOCTH  paszjela
cocymiectByronmx (as. 3akon Tomcona-KenpBuHa.

Craruyeckue METO/bl ONpeieaeHHs (M3MEPEHUs) TOBEPXHOCTHOI'O HATSKEHHUS.

[TonycTatnyeckue METOABI U3MEPEHMSI IOBEPXHOCTHOI'O HATSKEHUS.

OneHka NOBEpXHOCTHOM YHEPTUU TBEPABIX TEIL.

BnusiHue HEOJHOPOIHOCTH U IIEPOXOBATOCTH TBEPABIX IOBEPXHOCTEN Ha CMauYlBaHHUE.
TepMoaMHaMHUYECKHE YCIIOBUS CMAuMBaHMS M PACTEKAHUS HA TBEPABIX M JKMJIKHX MOBEPXHOCTSX.
KonnuecTBeHHBIE KPUTEPUN CMAUYNBAHUS.

I'unpoduneHeie u TuapOodoOHBIE MOBepXHOCTH. M30upaTrenbHOEe cMaulBaHUE.

I'ucrepesuc cmaunBaHusl.

BriBoa agcopbiimonHoro ypaBuenus [ udoca.

I[TAB u IIMB Ha pa3Hbix Mex(da3HbIX NOBEpXHOCTAX. [IpaBuio ypaBHUBaHHUS NOJSPHOCTEN
Pebunnepa.

[Tpencrasiaenue o ruapodmiIbHO-TUIOPHIEHOM OanaHce Mmonekyn [TAB.

Pabora agcop6uuu. [IpaBuno Tpay6e-/l1okio, ero TeopeTnaeckoe 000CHOBaHUE.

Ycnosus npumennmMocty npasuia Tpay6e-/lrokino. O6pamienue npasuna Tpayoe-lroxio.
Knaccudukanus [1AB no monexynspaomy crpoenuto. [Ipumepst [TAB.

Knaccudpukanusa [IAB mo mexanusmy aeiicTBusi (cMaymBaTeNd, JUCIEPraTopbl, CTaOMUIN3ATOPHI,
MOIOIITHE CPENICTBA).

[ToBepxHocTHass akTuBHOCTH IIAB. Pacuer moBepXHOCTHOW aKTHBHOCTH 1O H30TEpMeE
MIOBEPXHOCTHOT'O HATSYKEHUS.

Pacuer wu3oTepmbl ajcopOuuM 1O H30TepME MOBEPXHOCTHOrO HaTshkeHus. OnpernencHue
MOJIEKYJISIpHBIX KOHCTaHT [TAB.

Crpoenue aacopoumonusix cinoes [TAB. I'a3000pa3nsble, xxuakue u TBepbie mieHku [TAB.

. IByXMEpHO€E COCTOSIHUE BEILECTBA B IOBEPXHOCTHOM CJIOE. Y PaBHEHHE IBYXMEPHOI'O COCTOSHUSA.

. DKcriepuMeHTallbHas IPOBepKa ypaBHeHUs ajfcopOuuu ['ndoca.
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30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.

42.
43.
44,
45.
46.
47.
48.

49.
50.

51.
52.

53.
54.

55.

56.

57.

58.
59.

60.

Pacuer monekynsipabix KOHCTaHT [TAB 1o ypaBHEHHMIO IByXMEPHOI'O COCTOSIHUSA BEIIECTBA.
VYpasuenue [lnmkoBckoro. @Pu3ndeckuil CMbICI KOHCTAHT ypaBHeHUs [lInmkoBckoro.

CBs3pb ypaBHeHu# Iumkosckoro u Jlenrmiopa.

OcobeHHocTH aicopOLIMK HOHOB U3 PACTBOpA HA TBEPAOH MOBEPXHOCTH.

JInopunumzanus u nuododusanus noBepxHocTen, npumenenune [IAB ans ynpasieHus npoueccamu
CMa4MBaHMUsL.

Bnusaue ancopounonnsix cinoeB ITAB Ha cmaunBanue.

Konnonano-xumuueckue 0CHOBBI (hIIOTALUH.

ONEeKTPOKUHETUYECKUE SIBICHUA: 3EKTpodope3, 3IEKTPOOCMOC, MOTEHIHUAIbl CeAMMEHTAllUd U
IIPOTEKaHUSI.

Cospemennas teopus ctpoenus 9C muodoOHbIX 305ei.

W3mepenne U pacyeT DBJIEKTPOKMHETHYECKOrO IOTEHUuana. YpaBHeHHe ['enbmronblia-
CMOI1yXOBCKOTO.

Juddyznas yacts I3C ans cuiibHO U ¢1a00 3apsHKEHHBIX TOBEPXHOCTEH.

Bausinue nnauddepeHTHbIX 351ekTponuToB Ha crpoeHue JJIC u BenmuunHy 371eKTPOKMHETHYECKOTO
noTreHuuana. Ypasaenue Hukosabckoro.

Bausuue  cneumduueckoil  agcopOuuu  HMOHOB — MHAU(PQEPEHTHBIX  JJIEKTPOJIMTOB  HA
AJIEKTPOKUHETUYECKUN U TEPMOJINHAMUYECKUIN TTOTEHIIUAIIBI.

Brusane nenamuddepeHTHRIX dekTponuToB Ha crpoenue [1DC. Tlepe3apsaka mOBEpXHOCTH.
@DakTOphbl, BAUSAIOLINE HA BEIUUNHY 31EKTPOKMHETUYECKOTO TOTEHIIUATIA.

[TpakTHueckoe NpUMeHEHUE EKTPOKUHETUYECKUX SIBICHUH.

OCHOBBI TEPMOJIMHAMMKH JUCHEPCHBIX cucTeM. PaboTa oOpa3oBaHus 4acTUIbl AUCHIEPCHON (ha3bl
IIPYU JUCIIEPrUPOBAHUU U KOHJIEHCALIUH.

OCHOBBI TEPMOJMHAMUYECKON M KMHETHUYECKOW Teopuu oOpa3oBaHUs HOBOH (azbl mo I'mbocy-
®donbMepy (roMOreHHOE 3apoAbIe00pa30BaHue).

['eteporenHoe obpa3oBaHue 3aponbliieil HOBOM (a3bl. Posnb cMaunBaHMS B CHHUXKEHHUU pabOTHI
00pa3zoBaHus 3apOBIIICH HOBOU (pa3sbl.

OuncTka KOJUIOUAHBIX cucTeM. [Inanus. Dnekrponuanus. YabTpaduiabTpanus.

MeTo/ibl KOHAEHCALMOHHOTO OOpa30BaHMs AMCIEPCHBIX CUCTEM. Y CIIOBHUS, HEOOXOOUMBIE IJIs
noJiyueHus TMo(OOHBIX 30J1€H MOCPECTBOM XUMHUECKON peakiini. CTpoeHrne MULIEIL.

ITytn ynpaBineHUs CTENEHBIO JUCIIEPCHOCTH IIPH MOJIYYEHUN KOJUIOMIHBIX CUCTEM.

Kpurepun Pebunnepa u Pebunnepa-lllykrHa camMOnpon3BOJILHOTO AUCIIEPTUPOBAHUS OOBEMHBIX
¢a3 mpu 006pazoBaHUU TUODUIHHBIX 30JIEH.

JucniepcHble cMCTeMBbI BOJIM3M KPUTUYECKON TOUKH (KPUTUYECKHE IMYIIbCUN).

JucnepraiiioHHbIE METO/IbI OIYUYEHHS KOJUIOUAHBIX CUCTEM. AJICOPOLIMOHHOE BIIMSHUE CPE/bl Ha
MeXaHU4YeCKHe CBOMCTBa TBepAbIX Tel — 3 ekt Pedunaepa. [lonusnrenu npoyHOCTH.

[lenTu3anuss Kak METOJA IMOJIyY€HUS KOJUIOMJIHBIX CHUCTEM. YCJIOBHUS pPaBHOBECHS MEXAY
Ipoleccamy MenTU3aluy U arperupoBanus. Busel nentuzanuu.

Murenoo6pa3oBaHie B BOAHBIX M HeBOAHBIX cperax. KKM. Meroas! ee onpenenenus. Touka
Kpadra.

®axropsl, Baustomme Ha KKM (aymHa pagukana, npupoga noasipHoi rpynmnsl [IBX, anekrponnTsl,
TEeMIEpaTypa u 1p.).

Conrobunuzanus B IpsIMbIX U 00paTHBIX Mulieuiax. [IpakTuyeckoe npruMeHEHNE COMOOMIN3AINH.
CenuMeHTallIOHHAS U arperaTUBHAasl yCTOMYHUBOCTh JUCHEPCHBIX cucTeM. DaKkTophl, BIUSAIOLIUE HA
CEIMMEHTAlMOHHYIO YCTONYHUBOCTb.

[Tpoueccel, Benynye K HapyIIEHUIO arperaTUBHON YCTOMYUBOCTH JUCIIEPCHBIX CUCTEM.
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61.
62.
63.
64.
65.
66.

67.

68.
69.
70.
71.
72.

73.
74.
75.
76.
77.
78.
79.

DaKkTOpbl arperaTUBHOM YCTOMYMUBOCTH TUCIIEPCHBIX CUCTEM.

O dexrsr ['m06ca u Mapanronu-I' ub6ca kak pakrop cTabMIN3AUK TIEH U SMYIIbCUH.
CTpyKTypHO-MEXaHUYECKU Oapbep 1o PeObunnepy.

PacknunuBatronee napinenue no Jepsarugy.

DJeKTpOCTaTUUECKAsl COCTABIIAIOIIAs PACKIMHUBAIOIIETO JaBICHHUS.

MexMoIleKyIsipHble B3aUMOJEHCTBUS B JMCIEPCHBIX cHcTeMaX. MoJIeKyJsipHas COCTaBIISIOLIAs
PACKIMHUBAIOLIETO JaBJICHUS.

®akTop CcTAOWIM3AIMKU JUCIIEPCHBIX CHUCTEM - THMAPOJIMHAMUYECKOE COMPOTUBIICHHE MPOCIONKU
Cpepbl.

Teopus ycroituuBoctu u koaryssiiuu JJIDO.

Oco0eHHOCTH KOaryJIsiiuu 30JeH dnekTponutamu. x oobsicHenue ¢ Touku 3penus teopuu JJIDO.
[Topor koarynsiuuu ¢ Touku 3penus teopuu JJIDO.

HeuTpanuzanmonsas 1 KOHUEHTPALIMOHHAS KOATyJIsLHSL.

[Tpasuno lynbue-I'apau u kputepuii Ditnepca-Kopda. Ux oObscHeHHEe ¢ TOUYKH 3pEHUS TEOPUU
JJIDO.

SIBneHne HenpaBUJIBHBIX PSAOB IMPHU KOAryJIsLUU 30J1€H.

Kuneruka koarynsuuu. YpaBaeHue CMOIIyXOBCKOTO. bbICTpast U MeJiJIeHHast KOaryJisLusl.
3aBUCUMOCTb CKOPOCTH KOAryJISIIUM OT KOHLIEHTPALMK 3JIEKTPOIUTA.

Anpo3onu. OcOOEHHOCTH UX CTPOCHHUS U CBOMCTBA. METOIBI pa3pyIICHHS a3PO30JICH.

Omynbenu. CTpoeHue, yCTOWYUBOCTD, METO/IbI ITOJIyYE€HUS. DMYJIbraTOpPBbI.

Oo6pamienne a3 B smynbeusx. [IpaBuno bankpodra u ero B3aumocBsi3b ¢ BenuanHoi ['JIb.

Ilenbr. CTpoeHue, yCTOMUUBOCTb, METObI ITOTYYEHUSI.

Kpumepuu oyenku:

- «3auem) 8bICMAGIAEMCs CIYOeHmy, ecliu CImyoenm 0ajl NOJHble, pa36epHymble 0OMeembl Ha
6ce meopemuyecKue 0NpoCcsl, NPOOEMOHCMPUPOBAT 3HAHUE PYHKYUOHATLHBIX B03MONCHOCHEL,
MePMUHONO2UL, OCHOBHBIX INEMEHMO8, YMEHUE NPUMECHAMb MeopemuiecKue sHanus npu
8bINOAHEHUU npakmudeckux 3aoanu. Cmyoenm 6e3 3ampyoHeHuti Omeemuil Ha 6ce
oononnumenvHvle gonpocwl. lIpakmuyeckas yacmv padomvl 6bINOIHEHA NOTHOCMbIO 0€3
HemoyHocmell U OUUOOK,

- «He 3auemy 8bICMAGIAENCsl CIYOeHmY, eClu OMEem Ha meopemudeckKue 60npocyl
ceuoemenbcmeyem 0 HeNOHUMAHUU U KpaliHe HeNnoaIHOM 3HAHUU OCHOBHBIX NOHAMUL U MEMOO08.
ObHapyoicueaemcs omcymemeue HagblKo8 NPUMEHEHUS MeopemudecKux 3HaAHUN NPU bINOJIHEeHUU
npakmuyeckux sadanuti. Cmyoenm ne cmMoz omeemums Hu Ha 0OUH OONOIHUMENbHBI 80NPOC.

Kpumepuu ouyenku (¢ oannax):

3aumeno — cmyoenmom naobpano 60 — 100 (110) 6annos 6 meuenue cemecmpa

Heszaumeno - cmyoenmom nabpano 59 — 45 6annos (6 dannom ciyuae cmyoenm omgeuaem Ha 2-4
80NpPOCA U3 NPEOCMABIEHHO2O blUe CNUCKA)

He oonywen x 3auemy - cmyoenmom nabpano 44 u menee 6an106

5. YuedHo-MeToAMUYecKOe U HH(POPMALIMOHHOE o0ecTiedeHue JUCITUTNINHBI
5.1. IlepeyeHb OCHOBHOI M 1ONOJHUTEJIbHON y4eOHOM JUTEPATYPbl, HEOOX0AMMOM A5
O0CBOCHUSA NUCHUIIJIMHBbI

OcHoBHas JinTeparypa:

a) OCHOBHasl JINTepaTypa:
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1. Mykun E.J. Kommownnas Xumus :y4eOHMK A YH-TOB M XHMHKO-TEXHOJIOT.BY30B
/E.J1.1lykun, A.B.Ilepuosa, E.A.Amenun — M.:Beicmas mkoma, (1992, 2002, 2004, 2012) c.
3umoH, Anaromumii JlaBeimoud. KommoumHas xumus : y4de6.mis By3oB / A. . 3umon, H. @.
Jlemenko ; MockoBcKkas rocy1apcTBEHHasl TEXHOJOTHYECKas akaieMus .— 3-€ U37., AOI. U UCIIp.
— M. :Arap, 2001 .— 320 c. : un. — bubmumorp.: c. 312 .— IIpenm. ykas.: c. 313 .— ISBN
5892181278

2. lenepman, M. WM. KomnoumHas xumus [DIeKTpoHHBIM pecypc| : ydeOnuk / M. U.
I'enbdman, O. B. Kopanesuu, B. I1. FOctparoB .— U3x 6-e, crep. — CII6. : Jlanp, 2017 .— 336 c.
— (YueOuuku it By30B. CrieriuanbHasi TUTepaTypa) .

JlocTyn K TEKCTY 3JIEKTPOHHOTO M3JaHMs BO3MOXKEH uyepe3 DJIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY

U3/1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-0478-0 —
<URL:<https://e.lanbook. com/book/91307#book name>>,

3. Bonkos, B. A. Komnouanass xumus. [loBepXHOCTHbBIE SBJIEHUS U JUCHEPCHBIE CUCTEMBI
[DnexkTponHbIil pecypc]| : yueOHoe mocobue / B. A. BoakoB .— WM3a. 2-e, ucnp. — CaHKT-

[TerepOypr :Jlaub, 2015 .— 672 c. — (YueOuuku /it By30B. CriennaibHas TuTeparypa) .
JlocTynn K TEKCTY AJIEKTPOHHOTO M3JaHMsI BO3MOXKEH 4epe3 DJIEKTPOHHO-OMOIMOTEUHYIO CUCTEMY

W3/1aTeNbCTBA "Jlanp" — ISBN 978-5-8114-1819-0 —
<URL.:http://e.lanbook. com/books/element php?pll_id=65045>.
4. [TpakTUKyM 110 KOJJIOMTHOW XUMHH [DIEKTPOHHBIN pecypc] : yueOHoe mocodme / M. U.

I'enedman; H. B. Kupcanona; O. B. Kosanesuu; O. B. Canumera .— CII6. : Jlans, 2005 .— 256 c.
— (YVueOnuku s By30B. CrnienuanbHas qureparypa) .— JloCTyn K TEeKCTy 3JIEKTPOHHOTO M3aHus

BO3MOXEH 4epe3 DJEeKTPOHHO-0MOIMoTeuHyto cucremy uznarenbcra "Jlanp" .— ISBN 5-8114-
0603-7 .— <URL:http://e.lanbook.com/books/element.php?pll_id=4033>.

0) 10MOJIHUTEJIbHAS JINTepaTypa:
1. IlpakTuKyM O KOJUIOMJHOW XMMHHU (KOJUIOMJIHAsI XUMHUS JIATEKCOB M IOBEPXHOCTHO-AKTHUBHBIX
BEIIECTB) : y4. MOCOOME ISl CTYACHTOB XMMUKO-TEXHOJIOTWY. criell. By30B / mox pea.P.D.Heiimana
— M. : Beicmras mikomna, 1972 — 176 c.
2. Bepexxnukos , B. H. KommongHas XuMusi OBEpXHOCTHO-aKTUBHBIX BEIIECTB [DIIEKTPOHHBIN
pecypc] : yue6Hoe nocobue / B. H. Bepexnukos , 1. U. I'epmamesa , M. 1O. Kpbicun .— CaHkr-
[TerepOypr : Jlanp, 2015 .— 304 ¢. — (YueOnuku a1 By30B. CrienuanbHas JTUTEPATYpa) .
JlocTyn K TEKCTy 3JEKTPOHHOTO M3JJaHHs BO3MOXKEH depe3 DJIEeKTPOHHO-OMOIMOTEUHYIO CHCTEMY
U3J1aTeNIbCTBA "Jlanp" — ISBN 978-5-8114-1929-6 —
<URL.:http://e.lanbook. com/books/element php?pll_id=64325>.
3. banesun, Creman AdanacreBud. [IpakTukyM 1O (HU3NYECKOW W KOJUTOMIHOW XuUMHUM : s
He1.MH-TOB 110 XUM.UOHoor.cuen. — 5-e nepepad. — M. : [IpocBemenne, 1980 .— 272c. : nmn. —
bubmuorp.:c.270 .— 0.60.
4. Tep3usin, T. B. ®usudeckast 1 KOJIJIOUHAS XUMHUS [ DIEKTPOHHBIHN pecypc] : yueb. moccobue / T.
B. Tepausin ; Ypanbckuil ¢penepanbabiii yH-T uM. niepsoro IIpesunenra Poccuu b. H. Enpunna .—
ExatepunOypr : M31-Bo Ypanbsckoro yn-ta, 2012 .— 108 c.
JlocTyn K TEKCTY AJIEKTPOHHOTO M3JaHHs BO3MOXKEH uepe3 DJIEKTPOHHO-OUOIMOTEUHYIO CUCTEMY
«YHUBEpCUTETCKAs 6ubnuoreka online» —
<URL.:http://biblioclub.ru/index.php?page=book &id=239715&sr=1>,
5.2. Ilepeuyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «AHTepHEeT» N
NPOrpaMMHOro odecrevyeHusi, He00X0AUMBbIX /ISl OCBOEHUS AU CHUILINHBI

- Libre Office (Calc, Writer, Impress, Base ut.1.)

- Skype

- BeOunap

- [Topran snekrponHoro odyuyenus bI'Y e.bsu.ru

- Cucrema quddepeHrpoBaHHOr0 HHTEpHET-00ydYeHus Hecadem
- Moodle.bsu.ru
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- JInunHbIi KaOUHET MpenoaaBaTenu win cryaeHta bI'Y http://my.bsu.ru/
- denepaabHOE HHTEPHET — TECTUPOBaHKE: IPOCKTHI «MHTEpHET-TpeHaKephl B chepe
npodecCHOHATBLHOTO 00pazoBaHus» U «DeepaibHbIi HHTEPHET-3K3aMeH B cdepe
1poheCCHOHATBLHOTO 00Pa30BaHMSI.

- aBTOMaTU3WPOBaHHAsI CUCTEMa YIPaBJICHHS - 0a3a JaHHBIX «Y HUBEPCUTET

- DJIEKTPOHHBIE OMOIMOTEYHBIE CUCTEMBI: PyKOHT, 3marenbeTBo «Jlanb», KoncyapTant
CTY/ICHTA
- TecToBBIN moctym: AmericaninstituteofPhysics, Znaniun.com, Casc, Pexakiust )KypHajaoB
BMJGroup, bubaroPoccuka, 31ekTpoHHas KoJuIeKIus KHUT 1 xypHainoB InformaHealtcare,
Polpred, ScienceTranslationalMedicine, komnekmus sxypaanos BMGGroup.
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6.MaTtepuajibHO-TeXHUYeCKAsA 0a3a, He0OX0AMMAas ISl OCYILECTBJICHUS 00pa30BaTEeIbHOI0

npouecca mo IMCUMIIJINHE

HaumenoBanue Bun HaumenoBanue o0opyaoBaHusi, IporpaMMHOTO
CHeIHalN3UPOBAHHBIX 3aHATUN o0ecrnieuyeHus
ayTUTOpUi, KAOMHETOB,
nabopaTopuid
1 2 3

Xumpak  kopmyc, 10 | Jlekuun 1. ayoumopus Ne 305Vuebnas mebdenv, yuebHO-
ajzpecy: 450076, Haznusiouvle Nocoousi, 00CKa, Myabmumeoud-
PecmyOnmka npoekmop  Mitsubishi ~ EW230ST,  osxpan
Bamkoprocran, r. VYda, nacmennwiii ClassicNorma 244*183
Kuposckuit p-H, yIIL. 2. ayoumopuss Ne 310Yuebnas mebenv, yuebHo-
3akuBamunu, a. 32, outep Haznusiouvle Nocoodus, O00CKA, MyaIbmumMeoud-
B, (yuebuble aymuTopum npoekmop  Mitsubishi ~ EW230ST,  osxpan
JUIsL TIPOBEACHUS 3aHATHU nacmennwlii ClassicNorma 244*183
JIEKIIMOHHOI'O  THUIa, IS 3. ayoumopus Ne 311Yuebnas mebenv, yuebHO-
IPYIIOBBIX U Haensaouvle  nocobus,  00CKd,  NPOEKmop
WHIUBUIYaIbHBIX Mitsubishi XD 600U, 9KpaH c
KOHCYJIbTAIIMH, TEKYILETro 91eKMPONPUEOOOM Projecta 183*240cm
KOHTPOJIS u Mattewhite
MIPOMEKYTOUHOMN 4. ayoumopus Ne 405Yuebnas mebenv, yuedOHO-
aTTeCTaIUu): Hacnsouvle nocoous, 00CKa, Myabmumeoua-

1. Ayn. 405, npoexkmop  Mitsubishi XD3200U, »skpan c

2. Ayn. 310, anekmponpusodom 300*400cm SpectraClassic

3. Ayn. 311,

4. Ayn. 305
Xumbpak  Kopmyc, no | Jlaboparo | 1.Kommuekt me6enn BHP- Ne000001101041723
azpecy: 450076, | pubie 2. AxBaguctuisitop- Ne000002101041304
Pecny6nuka 3aHATHS 3.ocka ayautopHas [1A (32)3- Ne000002101067754
bamkoprocran, 1. VYia, 4.JTocka xnaccHas/2002r/- Ne000002101063164
Kuposckuit p-H, yiL. 5.Muxkpockomn- Ne000001101042472

3akuBamunu, n. 32, mutep
B, (yuebHble ayautopuu
U TPOBEACHUSA 3aHATUH

JEKIUOHHOIO THIA, JUIs
rPYHIOBBIX U
WHIVBUAYaJIbHBIX
KOHCYJIbTAllUM, TEKYILEro
KOHTPOJIS u
IIPOMEKYTOUHON
aTTecTaIuun):

1. Ayn 121

6.Hacoc- Ne000002101043342

7.PMC "Honometpusa" - Ne410134000002530
8.Mudpopmarmonssiii cren- Ne000002101063615
9.Buzko3zumetp d=0,54- MCITP00003121(10 mT.)
10.Buzkozumerp d=1,16- UCITP00003123 (5 mT.)
11.ITeproauueckas cucrema MenneneeBa-
HCITP00004726 (2mT.)

12.Ctox 2-x Tym0.- Ne 000002101060267

13.Croxn 2-x Tym0.- Ne000002101060268
14.IToacraBka-kadenpa- Ne000001101061604
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MHNHOBPHAYKHN POCCHUA

[Tpunoxenue Ne 1

®I'BOY BO «BAIIKMPCKUM IT'OCYJAPCTBEHHBIN YHUBEPCUTET»

XUMHNYECKU ®AKYIILTET

KA®EJIPA BEICOKOMOJIEKVJISIPHBIX COEJVUHEHMI 1 OBIIEN

XUMHYECKOU TEXHOJIOT' A

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

mucuuiuimabel KoiutonaHas XxumMust Ha 2 Kypce 3 ceMecTp

(HaMMEeHOBaHUE JUCITUTIIHBI)
o4gHasi

(dopma oOydeHust

Buja paGorsl

O0beM TUCHUNINHBI

O6mas tpynoemkocts aucuuruinssl (3ET / gacos) 3/108

3uUMHSIA ceccus

Y4eOHBIX YaCOB HA KOHTAKTHYIO paboTy C MperoiaBaTesieM: 36,2
JIEKLIUHA 18
MIPAKTUICCKUX/ CEMUHAPCKHUX
71a00paTOPHBIX 18
KOHTPOJIb CaMOCTOsATeNbHOI paboTsl (KCP)

npyrux (TpynmoBasi, HHIUBUIyalbHas! KOHCYJIBTAIIUS M UHBIC BUJIBI

y4eOHO e TeNbHOCTH, TPEIyCMaTPUBAIOIINE pad0Ty 00yUarOIIUXCS C

npenoaasatenaem)(DPKP) 0,2

Y4eOHBIX YacOB HAa CAMOCTOSITETbHYIO pab0Ty 00yJarOIIUXCS BKITFOUYas

noArotoBky k 3auery (CP) 71,8

®dopma(bl) KOHTpOJS: 3a4eT (3 ceMecTp)
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dopma U3ydeHHUS] MaTEPUAIIOB: JICKLIHH,

dopma TeKyIIero

OcHoBHas 1 KOHTPOJIA
MIPaKTUYECKHE 3aHATHS, CEMUHAPCKHE
5oDATODNEL PABOTL JTOTIOJTHUTEIIbHAS 3anamms o yCIIEBaeMOCTH
3aHSTHS, Ja!
Ne ’ patop P ’ auTeparypa, . (KOJITIOKBUYMBI,
Tema u conepxanue CaMOCTOATENIbHAS padoTa U TPYJ0EMKOCTh CaMOCTOSTEJIbHOU
n/m peKOMeHTyemast KOHTPOJIbHBIE
(B yacax) paboTe CTyIeHTOB
CTyaeHTaMm (Homepa paboThI,
B K | IP/CEM | JIP cp U3 CITHCKA) KOMITHIOTEPHBIC
cero TECTHI | T.II.)
1 2 3 4 5 6 7 8 9 10
3UMHSISL ceccust
1. | Beenenue. OcHoBHBIE 3amaun 1 | 18,8 4 4 10,8 OcH. nut-pa 1-4 CaMOCTOSTEIRHOE WNHnuBuayanbHbIM
HaIpaBJICHUS KOJUIOUTHOM Jom. nut-pa 1-4 | usydenne.  MeTosl orpoc.
xuMuU. OOBEKTHI KOJUIOUIHOU M3MEPEHUS Odopmnennas JIP
XUMUHU B HAaHOXHMHUH. MMOBEPXHOCTHOTO
Knaccudukanus IC. HATSHKCHUS "
Kommoungno-xummuueckue yAEIbHOU
OCHOBBL. OXpaHa OKpY>KaroIIeu MTOBEPXHOCTHOM

Cpensl
(mpoOnemHast IeK1Ius).

I'panuna pasgena ¢a3  ee
cwiooe  moine.  CrymieHue
TEPMOJMHAMHUYECKUX (DYHKIIHIHA
B MTOBEPXHOCTHOM cioe,
BIUSIHUE  TEMIlEpaTypsl  Ha
TepMOJUHaAMHUUecKne (QyHKIUN
IIOBEPXHOCTHOT'O CJI051.
[ToBepXHOCTHOE HATSHKEHUE U
MEXMOJIEKYJIIPHOE
B3alMOJICHCTBHE B
KOHJICHCUPOBaHHBIX dazax.
Mexda3zHoe HaTsKeHHUE  Ha
rpanuie AByx (a3. CBoboanas
SHEPrus TBEPIOTO Tena.
Biusaaue KPUBU3HBI
ITOBEPXHOCTU HA PaBHOBECHE B

SHEPTHUsl TBEPJIbIX TEI.
ITonroroBka k
Ompocy.

Odopmienne JIP




OJTHOKOMIIOHEHTHOM CHCTEME.
3akoH Jlannacca. Kanwuisipasie
SIBJICHUSL. CMauuBaHHE.
KomnuecTBenHBIE
XapaKTEePUCTHUKH,
n3bupareIpHOeCMaYBaHUHE.
Pomp CMaYMBaHUS B
KaWJUIIPHBIX SBJICHUSX.

AJICOPOIIMOHHOE ~ paBHOBECHE
I'm66ca. TIAB, IIMB, IIHB.
Pabora anmcop6ruu. IlpaBmio

Tpay0e-/lroxJo0. YpaBHeHue
[IIumkoBckoro.

DKcnepuMeHTalbHasi  IOBEpKa
YpaBHEHHS I'u66ca.

Omnpenenenne  MOJNEKYJISIPHBIX
koHcTaHT [TAB.
JIByxmepHoe cocrosinue [IAB B

a7ICOPOITMOHHOM cioe.
VYpaBHeHHe COCTOSIHUSA,
CTPOEHHE a71cOpOIIMOHHBIX

cioeB HepacTBopuMblx [IAB.
[Tpumenenue ITAB IS

yIIpaBJIeHUS nporeccaMu
CMAayMBaHUA W  PACTCKaHWS.
I'uapodobuzarms,
rupoQuiIn3anus

noBepxHocTell.  OcoOeHHOCTH
MOJICKYJIIPHON ajmcopOnmu 3

pacTBOpOB. ITpaBuio
YpaBHUBAHUS MOJISIPHOCTEN
Pebunpepa. Ancopbuus

ANIEKTPOJIUTOB, HU30MpaTenbHas
U HOHOOOMEHHas aacopOIHs.
MoHOOOMEHHUKH. Ponp

18

10

OcH. nut-pa 1-4
Homn. nut-pa 1-4

CamocTosiTenpHOe
U3YYCHHUE.
Knaccudukanus n
COBPEMEHHBIH acreKT
npumenenus [TAB.
Accoptument [TAB.
[TonroroBka k
orpocy.
Odopmnenne JIP

NuauBunyanbHbIN
orpoc.
Odopmnennas JIP




0OMEHHOI1 afcopOIuu

Oo6pa3oBanue nucriepcHbix | 18 10 OcH. nut-pa 1-4 CamocrositenbHoe | IHaIuBHUyanbHBIN
CHUCTEM. OCHOBBI Homn. nmut-pa 1-4 | uzyuenue. [Ipomeccol | ompoc.
TEPMOAVMHAMUYECKON u KoHieHca-tmonHoro u | Odopmiiennas JIP
KHUHETUYECKOM TEOpUH. JUCTIEPTalliOHHOTO

OOpazoBanue HOBOU (a3wl 1O obpazosanus JC B

['u66cy-donapmepy. TEXHUKE, PUPOJIC,

Jlno¢punbubIe KOJIJIOU/IHBIC TEXHOJIOTHH.

CUCTEMBI. Tepmoaunamuka. [ToaroroBka k

OO6pazoBanue TUOPUITHHBIX OTpocCy.

3onei. Kpurepuit PebOunnepa- Odopmnenue JIP

[yxuHa. Kputnueckue

OMYIIbCUH.

Murnennoo6pa3oBanue u

coMoOMIM3anus B PacTBOpax

[TAB. ®u3nKoXuMHus MOIOIIETO

neiicreus 11AB.

DnexTpuyecKue cBoiictBa | 18 10 OcH. nut-pa 1-4 CamocrostenbHoe | MHauBuAYyanbHbIN
JHMCTIEPCHBIX CHCTEM. Homn. mut-pa 1-4 u3yyeHue. Metossl | ompoc.
DNEeKTPOKUHETUYEKUE SBIICHUS. H3y4YECHUs Odopmnennas JIP
Crpoenne JOC. AIIEKTPOKUHETHYECKHUX

Huddysuonnas yacts 193C nns SIBJICHUH, UX

CHJIBHO U cJa00 3apsKEeHHBIX paKTUYECKOe

ITOBEPXHOCTEH. Binsnue IIPUMEHEHHE.

uHAn D GepeHTHBIX [TonroroBka k

HEeUHAUPPEPEHTHBIX Ompocy.

AJEKTPOJIUTOB u Odopmnenue JIP

cneunpuyeckoi aacopOouuu Ha

Qo @5 W S MMOTEHI[AAEI.

Crpoenne munemn Juo(HOOHBIX

30J1€H.

VY cTOHYUBOCTE JUCTIEPCHBIX 14 10 OcH. mut-pa 1-4 CaMocCTOSTENbHOE WNHnuBuayanbHbIM
CHUCTEM. ArperatuBHas " Hom. nut-pa 1-4 n3yudeHue. [1eHsl. OTpoc.
CeAMMEHTAlMOHHAs OMynbcun. A3po30IIn.

YCTOWYUBOCTb. ITponeccsl, [Tpumenenus B




BEIyLIUE K HapyLICHUIO
arperaTuBHOM  YCTOMYMBOCTH.
PacknuHuBarolee gaBjieHue 10
JlepsiruHy, €ro COCTaBIISFOLIME.
dakTopsl arperaTuBHOU
ycronuuBoct  JIC. OcHOBBI
teopun  koarynsuuu JJIDO.

Kuneruka KOAaryJisiLiuH.
[IpaBuno Tyneue-TI"apau,
KpUTEpHUIl Diinepca-Kopda.
Crabuinzanus 0 OOHBIX
30JIEH. ®DakTophl
CTa0WIIN3aLNH.

Ilenpl. Omynbeuu. Aspo3onu.
OcobeHHOCTH ~ CTpOEHHs U
cBOMCTBAa. MeTroasl MOIy4YeHUs
U paspyuieHus. MojekyispHo-
kuHetnueckne cBoictBa JIC.
Hudpdysusa. Ocmoc B JC.
CenuMMeHTaIlHOHHO-

1 Ppy3nOHHOE paBHOBECHE.

pa3IMYHBIX 00JaCTAX.
IToaroroBka x
OIpocy.

10 10 Iloaroroska k Tect
HAITMCaHUIO TECTa
11 11 Pemenue 3agau no KonTposbnas
3aJJaHHOMY BapUaHTy pabota
Bcero yacos: 107,8 18 18 71,8




PeliTunr-niaan puciuunianiabl «Koaaonanas XumMus

CrnenuansaocTs 06.05.01 bruounxenepuu u 6nonHpopmMaTuka

kypc I, cemectp 3

Ipuaoxenue No2

. | bama 3a Yuciao Bbanasl
Bunani yueOHOMH .
KOHKPETHO | 3aJaHuii 3a MHMHHMAJ Maxkcuman
AeATeIbHOCTH . .
e 3a/laHHe | cemMecTp bHBIH bHBIH
Monyas 1
Texkymuii KOHTPOJIb
1. A 0
yauTopHas padboTa 5 3 0 15
(Omnpoc)
2. 0
JomanrHsas padota 5 2 0 10
(opopmnenue JIP)
Py0e:kHblii KOHTPOJIb
KOHTpOJIbHAs paboTa o5 1 0 o5
(peenue 3a1ayv)
Htoro 50
Moayas 2
Texkymmii KOHTPOJIb
1. A 0
yauTOpHas paboTa 5 3 0 15
(Omnpoc)
2. 0
Jomamnss padora 5 9 0 10
(opopmnenue JIP)
Py0exHbINi KOHTPOJIb
Tect 25 1 0 25
Hroro 50
II
OOLIpHTEJIbHbIE 0 10
0aJ1I1b1
ITocemaemocTs (0271161 BBIYUTAIOTCS U3 001eH CyMMBI 0aJ1J1I0B)
1. [Tocemenune 6
JIEKIIMOHHBIX 3aHATUI
2. [Tocemenue 10
MPAaKTUYECKUX 3aHITUI
HTOoroBblii KOHTPOJIb
3auér 0




