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1 Heau n 3a1a4u M3y4eHUs IUCUUILTHHBI
1.1 Heap AuCHUNIMHBI

Hens yueOHOM quctuminHbl «KotongHas XuMusi» COCTOUT B OCBOCHUHU CTYJIEHTaAMH TEOpe-
TUYECKHUX W IKCTICPUMEHTAIbHBIX OCHOB KOJIJIOMIHOM XMMHH, a TAKKE OCOOCHHOCTEH MOBEICHHS
JUCIIEPCHBIX CHUCTEM U M3YYE€HHE MOBEPXHOCTHBIX SIBIICHUN, MPUMEHEHHE ITUX OCHOB B IPAKTH-
YECKOH JeSATEIbHOCTH Y€JIOBEKA.
1.2 3agauu AMCHUILINHBI

3amaun y4eOHOW MUCIMIUIMHBI COCTOST B MOJTYYEHUN MPOGEeCcCHOHATBHBIX 3HAHUH, OCBO-
€HUU MPAKTHYECKUX HABBIKOB U YMEHUI B 00JIACTH KOJIJIOUTHOW XUMHUH. B paMKax AUCIMITTNHBI
«Konnmonanast Xumusi» u3yqaroTcst HyHIaMeHTaIbHbIE 3aKOHBI, 0€3 KOTOPHIX HEBO3MOYKHO TTOHH-
MaHHE€ COBPEMEHHBIX TEXHOJIOTMYECKUX MPOIECCOB, MPUMEHIEMBIX B MPOMBILIIEHHOCTH, B CTPO-
UTEIBCTBE, a TAK)KE MPH 3alUTe OKpYyKaromeh cpenbl. JlucrnepcHbie CHCTEMBI IUPOKO PaCIIpPo-
CTpaHEeHBI B IpUpoie (BO3AyX, BOAA, ITOUBA) M B TeXHOC(hEpe, ¢ HUMU CBSI3aHbI CIOXKHEHIIINE IKO-
JIOTUYECKHE MPOOJIeMBI (TIPOMBIIICHHBIE BEIOPOCHI, CTOKH, OTXOIbI POU3BOJICTBA U T.JI.).

K ocHOBHBIM Bompocam, H3ydaeMbIM B JaHHOM Kypce, OTHOCSITCS: CBOMCTBA I'paHHUIl pa3-
nena a3 (Mexda3HbIX TOBEPXHOCTEN); IOBEPXHOCTHBIC SIBJICHUS (aacOopOInsi, CMaYrBaHue, Ka-
NUUISPHBIC SBICHUS W 3JIEKTPOIIOBEPXHOCTHBIE SIBIICHUS); MyTH M yCJIOBHS 00pa3oBaHUS UC-
MEPCHBIX CHUCTEM, UX MOJIEKYJSIPHO-KHHETHYECKUE U ONTHYECKHUE CBOMCTBA; YCTOMYMBOCTH U IBO-
JIOIUSL TUCTIEPCHBIX CHCTEM, CTPYKTYpOOOpa3oBaHUE U PEOJOTHYECKHE CBOWMCTBA JHCIEPCHBIX
CHUCTEM; N3yUYeHHUE MyTe U CIIOCOOOB YIpaBIeHUS CBOWCTBAMH JUCIIEPCHBIX CHCTEM.

[ToBepxHOCTHBIE SIBICHUS (CMauyuBaHUE, aACOPOIIUs, KOATYIISIIHS) JIeKAT B OCHOBE 00JIb-
IIIOTO YHUCJIa TPOMBIIUICHHBIX MPOIEeCCOB: (IoTamus, OTCTauBaHue, GUIbTPAIKs, TPaHyIUPOBa-
HUE, CYIIKA U JAp. YHUBEPCATHLHOCTh TUCIIEPCHOTO COCTOSIHHS BEIIECTBA ONpeensieT GpyHaaMen-
TaTbHOCTh M MEXIUCIUIUIMHAPHOCTh KOJUIOUTHOM XUMHUHU, €€ POJIb U 3HAYCHUE JJIA psga ecTe-
CTBEHHBIX HAYK: ['€OJIOTUH, IOYBOBEICHHUS, OMOIOTHH, MEAUIIMHBI, MATEPUAIOBEICHHUS.

3HaHUe 3aKOHOMEPHOCTEH, MPUCYIINUX AUCTIEPCHBIM CUCTEMaM, HE0OXOIMMO, KaK JIJIs OTl-
THUMM3ALUU TEXHOJIOTHYECKUX MTPOLIECCOB, TaK U AJI MOJYYSHHs Pa3IuYHbIX MAaTEPUAJIOB C 3a1aH-
HBIMH CBOWCTBAaMH: TIOJIMMEPOB, JICKAPCTB, MUIIEBLIX MPOAYKTOB, CMa30YHBIX MaTEpPHAJIOB, Iie-
MEHTa, KepaMUKH, OyMaru, a TaKkKe IMpu PEeICHUH BOITPOCOB OXPAHBI OKPYKAIOIIEH Cpebl.

1.3 MecTo THCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeIbHOM MPOrpaMmbl
Huctummaa b1.0.28 «KomnmonnHas XuMusi» BXOTUT B 00s3aTenbHY0 4acTh bioka 1 «Jlucmu-
TUTUHBI (MOAYJIH)» yaeOHOTo Mi1aHa mo HampasieHuio noarotroBku 04.03.01 Xumwust.

Nzydennro nucrummnabl «KommonaHas XUMHUs» TOKHO MPEAIIeCTBOBATh H3yUEHUE JTUC-
numnH: b1.0.12 «Maremartuka», b1.0.17 «®usuka», b1.0.13 «BBenenue B TepMOAUHAMUKY»,
b1.0.21 «®u3nueckue metoasl ananuza», b1.0.15 «Heopranunueckas xumusi», b1.0.19 «Ananu-
THUecKkast XuMus», b1.0.24 «Puzndeckast XUMHUS».

1.4 TpeGoBaHusA K pe3yJIbTATaM OCBOCHUS COIEPKAHUS TN CHUNITUHBI
N3yuenne naHHOW y4eOHOW AMCIUIUIMHBI HAMPaBIEHO Ha (OPMHPOBAHHUE Yy OOYUAIOIIMXCS
cienyromux komrnerenuunii: OIIK-1; OIIK-2.

CKHUX OJBKCICPpHUMCH-

HOU XVMHUH

pa3esoB KOJIOo-

No Kon Conepsxanue koM- | B pe3ynprare uzyueHust yueOHON TUCIMITIIMHBI 00y4a-
[y, | KOMIE- | meTeHIMH (nmm eé IOLIMECs JOJKHBI
TEHIIUU YaCTH) 3HATh yMeTh BJa/1eTh
1. OIIK-1 | cnocoOeH aHANM3H- | TEOPETHUECKUE HCII0JIb30BaTh cucreMoii QpyH-
poBaThb W MHTEpP- | OCHOBBI (yHJa- | TEOPETUUECKUE | AJAMCHTAIBHBIX
OPEeTUPOBATh  pe- | MEHTAJIBHBIX pa3- | OCHOBBI (hyHIA- | XUMHUECKUX
3yJAbTaThl XHMHUE- | JENOB  KOJJIOMA- | MCHTAIbHBIX HNOHSATHH, 3Ha-

HUSAMH OCHOB-

TOB, HAOIIOIEHUN U WJHOM  XHMHUH | HBIX Pa3JeiaoB
U3MEPEHUIN IpU  PEUIEHUHU | KOJUIOMAHOU
npodeccuo- XUMUHA

HaJBbHBIX 3aja4,

METOAJaMU n




IATh C CcoO0IIomIe-
HUEM HOpPM TeX-
HUKA  0e30macHO-
CTH  XHUMHWYECKUH
OKCIIEPUMEHT,
BKJIIOYasg  CHHTE3,
aHaJIu3, U3y4YeHUe
CTPYKTYpPHI n
CBOMCTB BEIIIECTB U
MaTepuayioB,  HC-
CJI€IOBaHHE  TPO-
IIECCOB C WX Yy4a-
CTHEM

HOMEPHOCTHU T0-
BEJICHUS  KOJUIO-
UJHBIX CUCTEM M
METOJBl MX HC-
CJIeIOBAHUS

XMMHYECKOH I0-
cynoi u obopy-
JIOBaHUEM;

aHaJIM3UPOBATH
U UHTEPIPETH-
poBaTh  MONy-
YEHHBIE DJKCIIE-
pYUMEHTAJIbHBIE
pE3YIIbTaTHL.

No Kon Conepxanne koM- | B pesynbrare uzydenus yueOHONW JUCIUILTUHBI 00y4da-
LI KOMIIC- | IIeTeHIUU (WIH ¢& IO ECS JOJIKHBI
TEHIIUU 4acTH) 3HATh yMeTh BJIAJIeTh
KOJIMYECTBCHHO npueMamMu I10-
OIMCHIBATh SIB- | MCKA, obpa-
JICHUS, TIPOUCXO- | OOTKH, aHa-
JSIIMe B KOJUIO- | IW3a MpU  pe-
HUOHBIX CHUCTC- | HICHUHN Inpo-
Max beccruoHab-
HBIX 3aJ1a4
2. OIIK-2 | cnocoGeH TPOBO- | OCHOBHBIE 3aKO- | TIOJIb30BAThHCS croco0amMu 1o-

JY4YCHUS U HC-
CIeI0BaHUS
JUCTIEPCHBIX
CHCTEM; TEXHH-
Kol  mabopa-
TOPHBIX PaboT;
METOJaMH 0e3-
OmacHouW  pa-
0OTBI B XHUMH-
yecKkor J1a0o-
paTopuu

2. CTpyKTypa M coaep:KaHue JMCIHILIMHBI.
2.1 PacnpenesieHue TPYA0EMKOCTH TUCIHMIIMHBI M0 BUAaM PadoT.
OOm1ast TpyI0EMKOCTD TUCIMILIMHBI cocTaBisieT 4 3au.en. (144 vaca), ux pacnpezaeneHue
10 BUJaM paOOT MPEICTABICHO B TAOJIUIIE

Bun yueGHOM paboThI Bcero CemecTpbl
JacoB ("gacer)
7 - - -

KonrtakTHasi paboTa, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro): 72 72 - - -
3aHAaTHA IEKIIUOHHOTO THUIIA 36 36 - - -
JlaboparopHbie 3aHATHS 36 36 - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMUHAPHI, TPaKTHYE-
CKHE 3aHATHS) i i i i i
Nuas koHTaKTHas padora:
Kontponb camocrositensHOM padotsl (KCP) 4 4 - - -
[Tpomexxyrounas arrecranust (VMIKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4nce:
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepruaa 33 33 - - -
[ToaroroBka K TEKylemMy KOHTPOJIIO 8 8 - - -
KouTtpoJs:
IToaroroBka Kk sK3aMeHy 26,7 26,7 - - -
OO01asi Tpy10€eMKOCTh yac. 144 144 - - -

B TOM "HClIe KOHTaKTHas | - 63 | 763 _ _ _

pabora

3a4. e/l 4 4 - - -




2.2 CTpyKTYypa IMCUMIUINHBI:
Pacnpenenenue Bu0B yueOHON pabOTHI M MX TPYAOEMKOCTH IO pa3jeiaM AUCUUIUINHBL.
Paznenbl nucuuIuivHbl, U3ydyaemsbie B 7 ceMecTpe:

KonuuecTBo yacoB
Bnea-
Ne HaumeHoBaHMe pa3zieoB AYRHMTOpHAS  yIHTOD-
Bcerg pabora Has pa-
6ora
J | 1I3 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBHBIE CBOMCTBA MOBEPXHOCTEH pa3jena (a3 16 | 4 - 6 6
2.  |SIBneHMs KanWUISIPHOCTH U CMayMBaHMsI. 18 | 6 - 6 6
3 ACOpOLIMOHHBIC CIIOW U MX BIHSHHUE HA CBOMCTBA 15 | 6 i 6 6
JUCTIIEPCHBIX CUCTEM
4.  |OnexkTpuyecKkue CBOWCTBA AMCIIEPCHBIX CUCTEM. 18 | 6 - 6 6
5. |YCTOWMYMBOCTH TUCIIEPCHBIX CUCTEM 18 6 - 6 6
6. CrpykTypoobpa3oBanue, PEOJIOTHHECKHE 1 CTPYK- 15 | 6 i 6 6
TYpHO-MEXaHNYECKHe CBOMCTBA AUCIIEPCHBIX CUCTEM
7 Konnom[Ho—)vanquKHe OCHOBBI OXPaHBI 7 ’ i i 5
OKpYKarolien cpeibl
Hmozo no oucuunnune: 113 | 36 - 36 41
2.3 Conepsxanue pa3aesioB JUCHUIIMHBI:
2.3.1 3aHATHSA JeKIIMOHHOI0 THUIA
Ne HanmenoBanue Coneprsanme paszena dopma TEeKyIIEero
paznena KOHTPOJIS
1 2 3 4
1. |OcHoBubIe cBoiicTBa mo- |[ToBepxHOCTHas 3Heprus ['m60ca n moBepx-| YCTHBIN onpoc

BEpPXHOCTEH pazaena das3

HOCTHOE HaTsHKEHHE. MeTOIbl OIpeieIeHUs
MMOBEPXHOCTHOTO HaTsKeHUs. KpaeBoil yroii.
3aBUCUMOCTh TIOBEPXHOCTHOTO HATSKEHUS
oT TemMmeparypbl. CBsA3b MNOBEPXHOCTHOM
sHeprun ['m66ca U MOBEpXHOCTHOM HTAIIb-
AW, DHTAIBIHS CMAYMBaHUA U KO3 P DUIIN-
€HT THIPO(PHIBHOCTH.

SIBnenus KalmnuJIJIApHOCTHU
n CMadYuBaHUs

TepMmoauHaMUUYECKHE YCIOBUSI CMAauyMBAHUS
U pacTeKkaHus (IIOJHOTO CMayuMBaHUA) Ha
TBEPJBIX U KUAKUX OBepXHOCTAX. Konmnye-
CTBEHHBIE XapaKTEPUCTUKH CMayUBaAHMUSL:
KpaeBoil yro, TeIioTa CMadynuBaHus, paboTa
aare3uu. Mz0uparenpHoe cMaunBaHue. JIno-
¢unbHBIe U THO(OOHBIE TOBEpXHOCTH. Pob
SIBJICHUM CMauMBaHUs B )KUBOM npupoje. Ka-
NUUIIpHOe  faBieHue. llepBelii  3aKkoH
Jlannaca. 3aBUCUMOCTH JaBiI€HUS HACHIIICH-
HOTO Iapa M pacTBOPUMOCTH OT KPHBHU3HBI
MOBEPXHOCTU pa3fena COCYIIECTBYIOIIUX
(a3 (3akon Tomcona (Kenbuna)). Camonpo-
W3BOJIbHBIC TPOIECCHl COOMPATENHLHOU pe-

Tect, KOJIIOKBUYM




KPUCTAJUTU3alUA, HW30TEPMHUUYECKOU TIepe-
TOHKM BEILIECTBA, KANWJUISIPHOM KOHJIEHCa-
uu. Ponb KanmuuISIpHBIX SIBJICHWH B OMOJI0-
TUU U arpOTEXHUKE

ACOpOITMOHHBIC CITON U
HUX BIIMSHHUE Ha CBOMCTBA
JUCTIEPCHBIX CUCTEM

AncopOrius Ha rpaHuie pasnena das. Ilo-
BEPXHOCTHO-aKTHBHBIE, MOBEPXHOCTHO-
WHAKTUBHBIE U TOBEPXHOCTHO-HEAKTUBHBIC
BelecTBa. M30TrepMa moBEpXHOCTHOTO HATS-
xenus. YpasHenue [lIumkosckoro. [ToBepx-
HOCTHasi akTUBHOCTb. IIpaBuno [lokio —
Tpay6e. MoHOMoOJIEKYyIIpHAs afCcopOIus,
ypaBHEHUE H30TE€PMBI ajcopOIuu
JIburmiopa, @perinanuxa. [lonumonekysp-
Has agcopOuus. KanuuispHas KOHIeHCaIus,
abcopOIHsI, XeMOoCopOIIHsI.

YcrHblit onpoc,
KOHTpOJIbHAS pa-
oora

DNeKTpuYeCcKre CBOMCTBA
JUCTIEPCHBIX CUCTEM.

DNEeKTPOKMHETUYECKUE SIBJICHUS: AIIEKTPO-
dbope3, IEeKTPOOCMOC, TMOTEHIUAIBI CEIU-
MEHTaluu | nporekaHus. CoBpeMEHHbIE
MIPEACTABJICHUS O CTPYKTYpPE ABOMHOTO JJICK-
TPUYECKOTO CIIOS Ha rpaHuile pazaena das.
DJIEKTPOKUHETUYECKUI TOTEHIIUAI.

TecT, KOJIIIOKBUYM

Y CcTOWYHUBOCTH quUCIIepC-
HBEIX CHCTEM

ArperaTuBHas U CeJMMEHTAIIMOHHAS yCTOMU-
YUBOCTh JIUCIEPCHBIX CHCTEM. ATrperatrus-
Hasi yCTOWYMBOCTH JTMO(POOHBIX AUCTIEPCHBIX
cucteM. Dddexkr Mapanronu-I'mdoca (3¢-
(deKkTuBHAsT  YNPYrocTh  aaCOPOIIMOHHBIX
CJI0EB) Kak (pakTOp CTAOWIM3AIMU TUICHOK,
neH, sMmyibcuit. Crabunmsupyromee aei-
CTBUE NBOWHBIX TU(D(PY3HBIX CIIOEB MOHOB.
CTPYKTYpHO- MEXaHH4YeckHuil O6apbep mo Pe-
OuHACpY Kak (DaKTOp CUIBLHOM cTaOmiIm3a-
un. Koarymsamust 1uooOHBIX 30J1ei 3Iek-
TPOJUTAMH: OCHOBBI Teopuu J[lepsiruna-
Jlannay-®epses-OBepOeka. IIpaBuno
[lynpue-I'apau. 30HBI YCTOWYHUBOCTH NP
nepesapsiike KOJJIOWHBIX YacTHIl.

YcTHBIN onpoc,
KOHTpOJIbHAs pa-
6ota

CrpykTypoobpa3oBaHue,
pPEOJIOTUYECKUE U CTPYK-
TYPHO-MEXaHUYECKHE
CBOMCTBA IUCIIEPCHBIX CU-
CTEM

Tunsl qucniepcHBIX CTPYKTYp. JucnepcHbie
CTPYKTYpHI, (GOpMHUpYIOIIHECS B PacTBOpax
BBICOKOMOJIEKYJISIPHBIX COeMHEHUI. Peoo-
TUYECKUE CBOWCTBA AMCHEPCHBIX CHUCTEM.
YpaBHeHue OUWHIITEWHA; TPUYUHBI aHOMA-
JIUU BS3KOCTH JTUCIEPCHBIX CUCTEM, ddek-
TUBHasg Bs3KocTh. [lomHas peonoruyeckas
KpUBasi AUCIEPCHOU CUCTEMBI C KOAryJssiu-
OHHOM CTPYKTYpOU

Tect

Kommonguo-xuMmuaeckue
OCHOBBI OXpaHBbI OKpYXka-
IOLLEH Cpeabl

CriocoObl 04MCTKH THIpOChEphl (BOIBI) OT
KOJUTOMJHBIX  3arpsi3HEHUN  (KoaryJsius,
brokynsays, KoanecueHus, GuIbTpoBaHUE
u  yapTpaduiabTpanus, UeHTpudyruposa-
HHE).

Ouncrtka BOJBI OT MOBEPXHOCTHO-aKTUBHBIX
Y Pa3ITUYHBIX TOKCUYHBIX BOJIOPACTBOPUMBIX

VYcTHbII onpoc
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3arpsi3HEHUN (TIEHHAs cemaparus, ajuacopo-
II1sl, MIOHHBI OOMEH, BBeIeHUE aMopQu30-
BAaHHBIX 3apOJIBIINICH KPUCTAJUTM3alUU, CO-

JIOONIN3ALIH).

2.3.2 3aHATHSI CEMUHAPCKOI0 THIA
CemuHapckue 3aHsTHs y4eOHBIM TUIAHOM HE MPEyCMOTPEHBI.

2.3.3 JlabopaTopHbIe 3aHATHS

No Hammenosanue HaumenoBanue nabopatopHbIx padoT Popwa Texymero
paznena KOHTPOJIS
1 2 3 4

1. YeronuuBoCcTh | [MCIIEpCHOHHBIN aHAINU3 CYCIIEH3UM METO- | Ciada OTdeTa IIo Jia-
JUCIIEPCHBIX CU- |IOM CEIMMEHTAIlMU B TPAaBUTAI[MIOHHOM O6oparopHoii paboTte
CTEM noJe

2. AncopOunonnsie |MccnenoBanre B3auMOCBS3H MEXIy TOBEPX-| Cada OTYeTa 1o Jia-
CJIOM M VX BJIMS- |HOCTHBIM HATSHKEHUEM M afcopOnueit OopatopHoii paboTte
HUE Ha CBOMCTBA
JUCTIEPCHBIX CH-

CTEM

3. AncopburonHbie | XpomaTorpaduueckoe pa3ieIeHue CMECH cJayda oT4eTa 1o Ja-
CJIOU U WX BJIUS- |[MOHOB C TIOMOIIbIO HOHOOOMEHHBIX CMOJT O6opaTopHoii paboTe
HUE Ha CBOMCTBa
JTUCTIEPCHBIX CH-

CTEM

4. Ancop6umonnsie [MccrnenoBanue ancopouuu U3 BOJHOTO pac- | cava OTyeTa 1o Jia-
CJIOU U WX BJIHUS- |[TBOpa Ha aKTUBHOM YTJIe O6opaTopHoii paboTe
HUE Ha CBOMCTBa
JTUCTIEPCHBIX CH-

CTEM

5. Onektpuueckue |OnpeseneHue 3MeKTPOKUHETHUECKOro Io- | cAadya oT4yeTa Io Jia-
CBOWCTBA UC-  |TEHIIMAJIa METOAOM DJIEKTPOOCMOCa 6oparopHoii paboTe
MEPCHBIX CUCTEM.

6. Onektpuueckue |OmnpeneneHue 3JIeKTPOKMHETHYECKOro o- | c/1aya oT4yeTa Io Jia-
CBOMCTBA IUC-  |TEHIIMAJIa METOJO0M dJIeKTpodopesa O6opaTopHoi paboTe
MIEPCHBIX CUCTEM.

7. CtpykTypoobpa- |OnpeneneHiue KpUTHISCKON KOHIIEHTpAIlMK | c/ada OTdeTa 1o Jia-
30BaHHE, PEOJIO- |MUIIEITI0O00pa3oBaHus B pacTBopax [IAB OoparopHoii paboTte
TUYECKHE U
CTPYKTYpHO-MeE-

XaHUYECKHe
CBOMCTBA JuUC-
MEPCHBIX CUCTEM

8. Crtpyktypoobpa- |Onpenenenue n303IeKTPHIECKON TOUKU cJada oT4eTa 1o Ja-
30BaHueE, peoJio- |pacTBOpa >KEeJaTUHBI MO 3aBUCUMOCTU MYyT- | O0opaTopHOii paboTte
TUYeCKue U HocTH 0T pH cpenbl
CTPYKTYpHO-Me-

XaHUYECKHE
CBOMCTBA JIUC-
MIEPCHBIX CUCTEM




9. AncopOunonnsie |MccnenoBanre 30H KOAryJIsiiu cIada oT4eTa I10 Jia-
CJIOU M KX BJIHISI- OopatopHoii paboTte
HHE Ha CBOMCTBa
I[I/ICHepCHI:IX CHU-

cTeM
10.  |AxncopOuuonnsie |M3ydyeHne Koarymsiiuy THAPO30JIs THAPOK- | cAada oTyeTa Io Ja-
CJIOW U WX BJIUS- [CHJIA )Kele3a O6opaTopHoi paboTe

HUE Ha CBOMCTBa
JTUCTIEPCHBIX CH-
CTEM

11. |YcroiuuBocth |M3ydeHHEe KMHETHUKHM KOAJECUEHIMH 10 Bpe- | clladya OTYeTa 1o Jia-
JTUCTICPCHBIX CU- (MEHH JKU3HH Karelb OopatopHoii paboTte
CTEM
12.  |Ctpykrypoobpa- |CTpyKTypHO-MEXaHHYECKHE CBOMCTBA IUC- | ClIadya OT4eTa Mo Jia-
30BaHHE, PEOJIO- [[IEPCHBIX CUCTEM OGopaTopHoi paboTe
TUYECKHE U
CTPYKTYpHO-Me-
XaHUYECKHE
CBOMCTBA JIHC-
MIEPCHBIX CUCTEM

2.3.4 llpumepHasi TeMaTHKa KypCOBBIX padoT (IIPOeKTOB)
KypcoBsie paboThI (IpOEKTHI) Y4COHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs Il CAMOCTOSITeIbHOIH padoThI
00y4yarIuXxcs Mo JUCHUILINHE (MOIYJIIO)

[Tepeuens yueOHO-METOUIECKOTO 00ECTIEYCHHST TUCITUTUIUHEI T10

No Bung CPC o
BBITIOJTHCHUIO CAMOCTOSTEILHOU PadOThI
1 2 3
1. IToaroroBka K BEI- 1. MeToauveckue peKOMEHIalluy 0 MOATOTOBKE OTYEeTA 10 J1ab0-

TIOJTHCHUIO U 3aIllUTe [paTOPHOM paboTe, yTBepKAeHHBIC Kadeapoi pu3ndecKon XuMuH,
naboparopubix pabot|mpotokon Ne 2 ot 30.08.2017 r.

2. MeToanyeckne peKOMEHIalNU K OpraHu3aluy ayAuTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSATEIHHON) paOOThI CTYIEHTOB: METOIH-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacaonap:Ky6auckuii roc. yH-T, 2018.
89 c.

3. ®puapuxcoepr, M. A. Kypc kommmongHoit xumuu [Tekcer] : yueo-
uuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u nor. - CII6. [u mp.]
: Jlanp, 2010. — 411 c. : un. — (YueOnuku 11 By30B. CriennaibHas
muteparypa). — bubmuorp.: c. 404. — ISBN 9785811410705

4. ©®ponos, 0. I'. Kypc kommonanoi xumun [ Tekcr] : moBepx-
HOCTHBIE SIBJICHUS U JUCIIEPCHBIC CUCTEMEI : [ y4eOHUK JUIst BY30B] /
1O. I'. ®ponos. - Ctep. uzn., [mepeneyatka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

5. 'ensdman, M. U. Komnouanas xumus [DneKTpoHHBIH pecypc] :
yueonunk / M.U. I'enbdpman, O.B. Kosanesuu, B.I1. FOcTtpartos. -
CIle. : Jlams, 2017. - 336 c¢. - Pexum nocryna
https://e.lanbook.com/book/91307




2. |llomrortoBka k Teky- |l. ®puapuxcoepr, . A. Kypc kommongHoit xumuu [Tekcr] : yueo-
eMy KOHTPOJTIO uuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u nor. - CII6. [u np.]
: Jlanp, 2010. — 411 c. : un. — (YueOuuku 11 By30B. CriennaibHas
muteparypa). — bubmumorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 1O. I'. Kypc komnmouanoi xumun [ Tekct] : moBepx-
HOCTHBIE SIBJICHUS U JUCTIEPCHBIC CUCTEMBI : [ ydeOHUK JUIst BY30B] /
1O. I'. ®ponos. - Ctep. uzn., [mepeneyatka ¢ uza. 2004 r.]. -
Mocksa : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. 'enspman, M. U. KomnongHas xumus [DneKTpoHHBIN pecypce] :
yueonuk / M.U. I'enbpman, O.B. Kosanesuy, B.I1. FOctpatos. -
CIIG. : Jlans, 2017. - 336 c. — Pexum mocryna
https://e.lanbook.com/book/91307

4. MeTtonu4eckue peKOMEHAALNN K OpraHU3aluy ayAUTOPHON U
BHEAYJIUTOPHOH (CAaMOCTOATEILHOMN) pabOThI CTYICHTOB: METOTH-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacaonap: Ky6anckuii roc. yu-T, 2018.
89 c.

3. |lloaroroBka k mpo- |1. ®puapuxcoepr, . A. Kypc kommongHoit xumuu [Tekcr] : yueo-
MeXyTOuHOU arte- |HUK / [|. A. @punpuxcoepr. - M3x. 4-e, ucnp. u nomn. - CII6. [u ap.]
cranuu (PK3aMeH) : Jlanp, 2010. — 411 c. : un. — (YueOuuku 11 By30B. CriennaibHas
nuteparypa). — bubmumorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 1O. I'. Kypc komnmougnoi xumun [ Tekct] : moBepx-
HOCTHBIE SIBJICHUS U JUCTIEPCHBIC CUCTEMBI : [ ydeOHUK JUIst By30B] /
1O. I'. ®ponos. - Ctep. uzn., [mepeneyatka ¢ uza. 2004 r.]. -
Mockga : AnbsaC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. 'enspman, M. U. KomnongHas xumus [D1eKTpoHHBIN pecypce] :
yueonuk / M.U. I'enspman, O.B. Kosanesuy, B.I1. FOctpatos. -
CIIG. : Jlans, 2017. - 336 c. — Pexum mocryna
https://e.lanbook.com/book/91307

4. MeTtonn4eckue peKOMEHAALNN K OpraHU3aluy ayAUTOPHON U
BHEAYJIUTOPHOH (CAaMOCTOATEILHOMN) pabOThI CTYICHTOB: METO/TH-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [Tounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacaonap: Ky6anckuii roc. yu-T, 2018.
89 c.

VY4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYyYaroLUIMXCs U3
YHCIla UHBAJIUOB U JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 370poBbs (OB3) nmpenocrapisitorcs
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSAM HX 37I0POBbS M BOCHPUATHS HH(OPMAITIH:

Jlnis au1 ¢ HapyIIeHUSIMU 3PEHUS:

— B [1€4aTHON (hopMe YBEIMYECHHBIM HIPUPTOM,

— B popMe IIEKTPOHHOTO TIOKYMEHTA,

— B opme ayamodaiina,

Jjig U1 ¢ HapyIIeHUSIMU CiyXa:

— B meyaTHoi (opme,

— B popMe IIEKTPOHHOTO TOKYMEHTA.

JUnist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO anmapaTra:

— B TIe4aTHOU opme,

— B (hopmMe 2IEKTPOHHOT O TOKYMEHTA,

— B (hopme ayauodaiina.



3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

st hopMupoBaHus TpopecCHOHATBHBIX KOMIIETCHIIMN B MPOLIECCe OCBOCHHS Kypca HC-
MOJIb3YETCsl TEXHOJOTHS TPOo(hecCHOHaTBbHO-Pa3BUBAIOIIET0 00yUeHHs, TpelycMaTpUBaloas He
TOJIBKO IepeAavy TEOPETUUECKOT0 MaTepHalia, HO U CTUMYJIMPOBAaHUE 103HABATENbHBIX JEHCTBUIM
CTyZ1eHTOB. [Ipu poBeIeHNH JTEKIIMOHHBIX 3aHATUN UCIIONIb3YIOTCS MYJIbTUMEANINHBIE IPE3EHTA-
uu. B pamkax mabopaTOpHBIX 3aHATHN NMPUMEHSIOTCS METOJIbI IIPOSKTHOTO O0yUYeHHS M UCCIIe-
JIOBaTENbCKHE METOMIBI. B mporecce caMoCTOATENbHON AEATEIbHOCTH CTYACHTBI HAXOJAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMALUIO, MCIIONIb3Ysl UMEIOLIYIOCs JIUTEpa-
Typy U HH()OPMALIMOHHBIE TEXHOJIOTHH.

Cemectp Bupn 3ansarui Hcnonb3yeMble HHTEpakTHBHBIE 00pa3o- | KomnyectBo
(JI, ITP, JIP) BaTeJILHBIE TEXHOJIOTUU JacoB
1 MynpTUMENUNHBIA KOMIUIEKC, B COCTaBE 36
MIPOEKTOP, PKpaH, HOYTOYK.
113 Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI. -
7 BrimonaeHne mabopaTopHbIX paboT B Ma-
JBIX Tpymnmnax; o0paboTka pe3yibTaToB
JIP SKCIIEPUMEHTa W TPEACTABICHUE TONY- 36
YEHHBIX JAHHBIX B BUJE TpaUKOB U Tab-
T
Hroro: 72

4. OueHoO4YHbIE CPEACTBA AJIsl TEKYIIEro KOHTPOJIS yCIeBAeMOCTH H MPOMEKYTOUYHOI
aTTecTaluu
4.1 ®oH O1IEHOYHBIX CPEJCTB /sl MPOBeeHUsI TeKYIIel aTTecTallu

Tekymuit KOHTPOJIb MPOBOAUTCS B (popMe YCTHOTO Ompoca Mo pa3jenaM ydeOHOM mpo-
I'pPaMMBbl, BBIMIOJIHEHUS! TECTOB, KOJUJIOKBUYMOB, PEIICHUs KOHTPOJIBHBIX padoT, 3aIuThl Jabopa-
TOPHBIX pabOT U BHYTPUCEMECTPOBOM aTTECTALMH.

N3ydyeHne QUCHUIUIMHBI 3aBEPLIAETCS dK3aMEHOM, Ha KOTOPOM IIPOBEPSIETCS] YCBOCHHE
3HAHUI U yMEHUH IPUMEHATh 3TU 3HaAHUA 1S 3PPEKTUBHOIO UCIIOJIb30BAHNS OCHOBHBIX 3aKOHOB
KOJIJIOUIHOM XMMHHU B CBOEH MPO(PECCHOHATBHOMN eI TETbHOCTH.

TecToBbIE 3a1aHUSA COCTOUT U3 PsAA TECOPETHUECKHUX BOIIPOCOB IO TEMATUYECKUM Pa3ie-
JaM pabouei mporpaMmbl y4eOHOW AMCHUTUINHBL

Cucrema OLEHOK BBINOJIHEHHUS KOHTPOJIBHOTO TECTUPOBAHUS:

— «OTJIIMYHO» — KOJIMYECTBO MPaBUIIbHBIX OTBETOB OT 85% 1o 100%;

— «XOpOIIO» — KOJMYECTBO MPABUIBHBIX OTBETOB OT 70% 10 84 %:;

— «yJIOBJIETBOPUTEIIBHO» — KOJIMYECTBO IIPABUIIBHBIX OTBETOB OT 55% 110 69%.

ITpumep TecTOB M KOHTPOJIBHBIX pabOT MO OTAEIBHBIM TEMaM JEKIHUH ISl IPOMEkKYyTOU-
HOT'O KOHTPOJISl 3HAaHUH CTYAECHTOB.

4.1.1 Ilpumepsl TeCTOB:

TECT1
nucrumrHa "Kommongaaa xuMust”
[ToBepxHOCTHBIE SIBICHUS U JUCIIEPCHBIE CUCTEMBbI
OCHOBBI TEpPMOJMHAMUKHU TOBEPXHOCTHBIX SIBJIICHUU
JlucriepcHOCTh M TEPMOAMHAMUYECKHE CBOMCTBA TEI
Kanunnspuele sisnenus, ypasHenue JKropena

1. Kanunsipuble siBiieHus: 00yCIIOBIEHBI BIUSIHHEM
1. mucrIepCcHOCTH Ha /1aBJICHUE HACHIIIEHHBIX ApOB
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2. IUCIEPCHOCTH HAa BHYTPEHHEE JIaBICHUE
3. AMCIIEPCHOCTU Ha PaCTBOPUMOCTD
4. TMCIIEPCHOCTH Ha IOBEPXHOCTHOE HATSKEHHE

2. G — IOBEPXHOCTHOE HATSHKEHUE JKUJIKOCTH; I'y — PAANYC MEHHUCKA KUAKOCTH; p — TNIOTHOCTh
YKUJKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — yCKOpPEHHE CBOOOAHOTO maieHust. BeicoTa moaHs-
THS KUJIKOCTH B Kamwuisipe co chepudeckumM MEHIUCKOM h paBHa

20 o 20 o
r, 4y no- e np- e
1 2 3 4

3. 6 — MOBEPXHOCTHOE HATSKEHUE KUJKOCTH; Iy — PAJNYC MEHUCKA KUJIKOCTH; p — INIOTHOCTD
YKUJIKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — YCKOpPEHHE CBOOOAHOTO maieHust. BeicoTa moaHs-
THS KUJKOCTH B KallWJUISPE C MWIMHAPUYECKIM MEHHUCKOM h paBHa

20 o 20 o
r, 4y n2- oyl np- e
1 2 3 4

4. IIpaBUIbHOE COOTHOLIEHUE MEKIY BbICOTAMU MOJHITHSA KUIKOCTU B CTEKIITHHOM KalWUIsIpe
(hk) 1 Mexny cTekIsIHHBIMY TU1acTuHaMHU (hrr), €ciau 1uaMeTp Kanuuisipa paBeH pacCTOSHUIO
MEXy IUIACTUHAMU (KalUJUIAp U IUITACTUHBI YACTUYHO MOTPYKEHBI B OJIHY U TY K€ KHUJIKOCTb).

1. hxk = hn

2. hx = 2hn

3. hk = (1/2)hg
4. hx = 4hn

5. hx = (1/4)hn

5. YMeHblIeHHE pasinyca KPUBU3HBI BOTHYTOIO MEHUCKA XKUAKOCTU B KallWIIIAPE
1. yBenuuuBaeT BBICOTY KANMMUISIPHOTO MOJHATHS
2. yMEHBILAET BBICOTY KAMMJUISIPHOTO MOJHATHS
3. HE U3MEHSET BBICOTY KallUUIAPHOTO MOAHATHS

6. YBenuueHue pacCTOSIHUSA MEXy IUIACTUHAMH, YaCTUYHO OINYIIEHHBIMH B CMAuUBAIOLIYIO
KUJKOCTh

1. yBenMUuMBaEeT BBICOTY KANMMIUISIPHOTO MOJHATHS

2. yMEHBILAET BBICOTY KAMMJUISIPHOTO MOJHATHS

3. HE U3MEHSET BBICOTY KallUUIAPHOTO MOAHATHS

7. PucyHOK, Ha KOTOPOM MPaBHJIbHO MOKa3aHO MOJIOKEHUE U (popMa MEHHCKA BOJIbI B KaIHJI-
Jsipe, UMEIOIIeM THAPOPMIBHYIO TOBEPXHOCTD
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2. PucyHOK, Ha KOTOPOM MPaBUILHO MMOKA3aHO MOJOXKEHUE 1 (popMa MEHHCKA BOABI B KaIUJI-
JsIpe, UMEroIeM THAPOGOOHYIO TOBEPXHOCTD.

9. Ha mpencTaBieHHOM pUCYHKE MOKa3aH MEHHCK JKUIKOCTH B KaMILISIPe, UMEIOIIEM THO(IIIb-
HYIO IOBEPXHOCTh. Kakoil n3 OTMEUYEHHBIX Ha PUCYHKE YIJIOB PABEH YTy cMauuBaHus? (rx — pa-
JYyC KaluJuIsIpa)

l.a 2.P 3.7 4. ¢

k=]

ds

10. d¥V - KPUBHU3HA MOBEPXHOCTH XKUJKOCTH; Grr U Grx — TIOBEPXHOCTHBIE HATSKEHUS HA Tpa-
HUI[AX TBEPJOrO Tella C Ta30BOi (a30il U KUJAKOCTHIO, COOTBETCTBEHHO; 0 — KpaeBoii yroiu. JXKuju-
KOCTb HE OyJIeT CaMOIIPOU3BOJILHO MPOMUTHIBATH TIOPUCTOE TEJIO TIPH YCIOBUH

as ds Grr > Grox 0 < 90°
dV >0 dV <0
1 2

TECT2
nucrumnia "Kommongaaa xuMust”
[ToBepxHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBbI
AncopOuust ra30B ¥ MapoB HA MOBEPXHOCTU TBEPJIBIX TEJ
AncopOrus Ha OTHOPOTHOU MTOBEPXHOCTH
3akoH ['enpu, ypaBHenue Jlenrmopa

1. B cooTBeTcTBHM C 3aKOHOM [ '€HpY HaYaIbHBIA Y9aCTOK H30TEPMBI afCOPOITH (TIPH MaJTbIX
KOHI[EHTPAIUSX WU JaBICHUSX) JOHKCH OBITh

1. BBIYKJIBIM 110 OTHOIIECHHUIO K OCH abciucc

2. BOTHYTBIM IO OTHOIIIEHHUIO K OCH a0CIIHCC

3. TMHEHUHBIM

2. 3akoH ['enpu cobmrogaercs
1. Ipu BBICOKOW KOHILIEHTpAIMH (AaBJICHUM ApOB) ajcopOara
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2. Ipy HU3KOM KOHIIEHTPALMH (JaBJIIEHUH MapoB) ajcopOaTa
3. B cpeAHel 9acTu U30TEPMBI aICOPOITIHI

3. YpaBHeHue JIeHrMiopa UCnoJib3yeTcs B cllydyae
1. HeJOKaIM30BaHHOM aICOPOIMH HA YHEPTETHUECKU OJTHOPOTHON TTOBEPXHOCTH
2. TOKaJU30BaHHOU aJCOPOITMY HA YHEPTETUUECKH HEOTHOPOIHOM MOBEPXHOCTH
3. JIOKaTM30BaHHOM aJIcCOPOLMY HA YPHEPTETUUYECKU OJJTHOPOTHOM MOBEPXHOCTH
4. KanWUISIPHOW KOHJEHCAIINU

4. YpaBaenue JIeHrMopa MOXeT OBITh UCITOIB30BaHO TIPH aIcOpPOIMK Ha
1. MEUKpOTIOPUCTHIX aIcCOPOCHTAX
2. agcopOeHTax ¢ MepexoHbIMH MOPaMH B 00JIACTH BBICOKUX JIaBJICHHI MapoB

3. MaKpoOIOPUCTHIX aacopOeHTax
Kp

5. Koncranra K, Bxozdias B ypaBHeHHue JIeHrmMopa “1+Kp , IPECTABISAET OO0 KOH-
CTAaHTY

1. ckopocTu ancopOIuu

2. aIcopOIIMOHHOTO PAaBHOBECHUS

3. KOHAEHCcalun

6. IIpaBriIbHOE COOTHOLIEHHE MEXy KOHCTaHTaMu ypaBHeHU! Jlenrmiopa (A, K) u I'enpu (Kr)

1. A K=Kr
2. Au/K=Kr
3. K/Kr=Ax
4. Kr/K = Aw

7. A — ancopbuus; Ax — MakcUMabHas aIcOpOIHs; 6 — cTeNeHb 3aN0THEHHSI TIOBEPXHOCTHU aJICOP-
OenTa; K — KOHCTaHTa aIcOPOIIMOHHOTO PAaBHOBECHS; C — PAaBHOBECHAsI KOHIICHTpAIHS ajcopoara.
VYpaBuenue Jlenrmiopa B 00J1aCTH HU3KUX KOHLEHTPAIMA TPUHUMAET BUJL

K
A =Kec A= Asc 0 = A.Kc 0 = Kc g=_—F
1+ Kc

1 2 3 4 5

8. A — ancopOuus; p — paBHOBECHOE JIaBJIEHUE 1apa; Ps — JaBICHUE HACBILEHHOT'O Mapa.
PucyHok, Ha KOTOpOM MPaBHJILHO MOKa3aH OOLIHMIA BUA HU30TepMbI ajicopbunu Jlenrmiopa.

A [ 1/A F A [ p/A T/ A W
p lp p p p/ps

1 2 3 4 5

9. A — aacopbuus; A, — MakcuMasibHas aacopomus; K — koHcTaHTa aicopOIMOHHOTO paBHOBE-
CHSI; 0L — YTOJl HAKJIOHA TIPSIMOM; C — paBHOBECHAsi KOHIIEHTpaIus ajcopbara.

PucyHnox, Ha KOTOpOM IIPaBUIILHO MOKAa3aHa U30TepMa aJACOPOITMU B KOOPAUHATAX JTMHEHHOM
¢dopmbl ypaBHeHus JIeHrMIopa.
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A tga=K /A tga=1/A,, /A tgo=1/A, Acl tga=1/A.)

o o o

_ Nl

c 1/e c

4.1.2 IIlpumep KOHTPOJIBHOI PpadoThI:

KonrtponsHas padora 1

no puciuruinie «Kosmonanast xumusi»
1. Ilo xkakoMy ypaBHEHHIO MOXHO PAcCUUTATh ITOJIHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue nan-
HbIe HE0OXOIMMBI JIsl TAKOTO pacueTa?
2. Kak BA#sieT AUCIIEPCHOCTH BEIIECTBA HA €0 PEAKIIMOHHYIO CIIOCOOHOCTD, JaBlICHHE Tapa,
PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUSI XMMHUECKOHN peakuuu?
3. Ucnone3ys ypaBHenue bOT, paccunraiite yenbHyI0 MOBEPXHOCTh aICOPOEHTA MO JaHHBIM
00 angcopOrnu a3ora:
p/ps 0.1 02 03 04
A-10°, m® /xr 0.31 0.71 0.93 1.09
[Inomane, 3aHMMaemMasi MOJIEKYJION a30Ta B IJIOTHOM MOHOCIOE, paBHa 0,16 HM?, TUTOTHOCTh
azora 1.25 kr/m>.
4. PaccumnTaiite paboTy aare3uu pTytd K crekiy npu 293 K , ecnm u3BecTeH kpaeBod yron O
=130". TToBepxHOCTHOE HaTsbkeHHe PTyTH 475 MJIx/M°>. Haiianre koddduumeHT pacTekaHus
PTYTH IO TOBEPXHOCTHU CTEKIIA.

4.2 ®oHJ OLIEeHOYHBIX CPE/ICTB /ISl MIPOBEAeHUS MPOMEKYTOYHON aTTecCTAUH

dopma KOHTPOJIS IS IPOBEACHUS MPOMEXYTOYHOH aTTECTAIMU MO AUCIUILTHHE — IK3a-
MeH. CTyneHTBl 00513aHbl CAAaTh SK3aMEH B COOTBETCTBHH C PACIIUCAHHEM M y4EOHBIM IUIAHOM.
DK3aMeH SBISIETCST OPMON KOHTPOJISI YCBOCHHS CTYJACHTOM YYEOHOH MpOrpaMMbl 1O JHCIH-
rHe. J{o caaun fK3aMeHa CTY/ICHT JI0JKEH BBIITOJHUTD JIA0OPATOPHBIC M KOHTPOJIbHBIC pAOOTHI.
3amura 1a00paTOPHBIX padOT OCYIIECTBISIETCS B TEUCHHE CEMECTpa IOCIIE BBITIOITHEHUS IKCITe-
PUMEHTAIILHOIN YacTu paOOThl HA OCHOBAaHHWH MPOBEPKH MHUCHMEHHOTO OTYETa M YCTHOTO W/WMIU
MACBMEHHOTO OIpoca 00yJaromuXcs 1Mo TeMe JIabopaTopHoi padoThl. [Ipu aTOM Homyckaercst Ha
ouHOU (popme oOydueHus nponyck He Oosee 20% 3aHATHH, ¢ 00s3aTeNBHON OTPAOOTKOM MPOITY-
HICHHBIX JTa00paTOPHBIX paboT. CTYIEHTHI, Y KOTOPBIX KOJIMYECTBO MPOITYCKOB MPEBBIIIACT YCTa-
HOBJICHHYIO HOPMY, HE BBIIIOJTHHUBIIKE BCE BUJBI PA0OT U HEYAOBIETBOPUTEIHHO pabOTaBIINE B
TEUYEHUE CEMECTpa, MPOXOIAT COOECeIOBaHUE C IPEIOAaBaTeieM, KOTOPBIA ONpAIIuBaeT CTY-
JICHTa Ha TIPEIMET BBISIBIICHUS 3HAHHUS OCHOBHBIX ITOJIOKEHUH JUCIUTUTAHEL. J{11st ciaun sx3aMeHa
00yYaromuncs T0JKEH AaTh yJOBICTBOPUTEIbHbBIE OTBETHI HA BCE BOIPOCHI.

PexomeHyeTcs cienyromume KpUTEpUr OLIEHKH TEOPETHUECKUX 3HAHUH Ha SK3aMCHE.

OneHka «HeyoosenemeopumenbHo» BbICTABISIETCS B TOM CIIy4ae, €CJIM CTYAEHT JE€MOH-
CTpUpYET:

- MOBEPXHOCTHOE 3HAaHUE TEOPETUYECKOI'0 MaTepHaa;

- HEe3HAHWE OCHOBHBIX 3aKOHOB, MOHSATHI ¥ TEPMUHOB y4eOHOW AMCHIUTUINHBI, HEBEPHOE
OTIEpUPOBAHUE UMU;

- TpyObI€ CTHIINCTUYECKHUE M PEUEBBIC OLTUOKH.

O1ICHKA «)0061€mM60pUmeIbHO» CTaBUTCS CTYICHTaM, KOTOPbIC TP OTBETE:

- B OCHOBHOM 3HAIOT y4e€OHO-IPOrPaMMHBINA MaTepHall B 00bEMeE, HEOOXOIMMOM IS TIPE]I-
cTosiiiel yueObl U paboThI O Ipodeccuu;
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- B LIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETax Ha BOMPOCHI UMEIOT HApPYIIEHHsI B TOCIIEA0BATEIBHOCTH U3JI0KEHUS y4eOHOTO
MartepHaia, IeMOHCTPUPYIOT TOBEPXHOCTHbIE 3HaHUS BOIIPOCA;

- IMEIOT KpaTKHUE OTBETHI TOJIBKO B paMKax JIEKIIMOHHOTO Kypca;

- IPUBOJAT HEYETKUE POPMYITHUPOBKH OCHOBHBIX MTOHATHI U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIE MOTPEIIHOCTH U IpyOble OIMOKHN B OTBETE HA BOIPOCHL.

OreHKa «Xopouto» CTaBUTCS CTYICHTaM, KOTOPBIE TIPU OTBETE:

- 00HapyXMBAIOT TBEP/IOE 3HAHKE NMPOTPAMMHOI0 MaTepHala, KOTOPBIA U3JIaratoT CUCTe-
MaTU3HPOBAHO, MTOCIIEIOBATEIBHO U YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HanboJiee 3HaUUMYIO JOIOJHUTEIBHYIO JUTEPATypy;

- JIOITYCKAIOT OTJENIbHBIEC IOTPEIIHOCTY U HE3HAYUTEIbHbIE OIIMOKH MPH OTBETE;

- B OTBETaxX HE JOMYCKAeT CEPhE3HBIX OIMOOK U JIETKO YCTPaHSET OTAENIbHbIE HETOUHOCTH
C TIOMOUIBIO JTOTIOJIHUTENLHBIX BOIPOCOB MPENOIaBaTEIs.

OneHka «omauyHo» CTaBUTCS CTyJE€HTaM, KOTOpbIE IIPU OTBETE:

- OOHapy>KUBAIOT BCECTOPOHHEE CUCTEMATUYECKOE U ITyO0KO€ 3HAaHHE IPOTrPaMMHOI0 Ma-
Tepuasa (3HaHHe OCHOBHBIX MOHATUH, 3aKOHOB U TEPMUHOB YU4e€OHON JUCIMIUIMHBI, YMEHHUE OIle-
pUpOBaTh UMH);

- M3JIaraloT MaTepuall JOTMYHO, MOCJIEI0BATENbHO, PA3BEPHYTO U YBEPEHHO;

- U3JIATal0T MaTepua ¢ TOCTATOYHO YETKUMHU (POPMYITHUPOBKAMHU, TIOATBEPIKIACMBIMU I'Pa-
bukamu, udpamMu WK IPUMEpPaMu;

- BIAJICIOT HAYYHBIM CTHIIEM PEUH;

- IEMOHCTPUPYIOT 3HaHHE MaTepHasa JeKIui, 0a30BbIX YUYEOHUKOB U JTOTIOTHUTEIbHOM
JTUTEPATYPHI.

4.2.1. Bonnpochl K 3K3aMeHY:

1. TIpeamer xommouaHou xumuu. [Ipu3Haku 0OBEKTOB KOJIOMIHOW XUMHH. [loBepXHOCTHAS
sHeprus. KonmndecTBeHHBIE XapaKTepUCTUKU aucniepcHocTH. Knaccudukanus aucrepcHbIX
cucteMm. KotonaHas XuMusi 1 XuMU4ecKasi TEXHOJIOTHSI.

2. TloBepXHOCTHOE HATsHKEHUE: TEPMOJANHAMHUYECKOE OIpeiesieHue, (PU3NIECKUN CMBICI, BITUS-
HUE TPUPOABI B3amMojelcTByomux ¢a3. BbrIBoj ypaBHEHHs ISl MOJHOW (BHYTPEHHEH)
SHEPTUHU MOBEPXHOCTHOTO cios (ypaBHeHue [ n66ca-I"enpmronbua). 3aBUCUMOCTD TEPMOIH-
HAMHUYECKHX apaMeTPOB MOBEPXHOCTH OT TEMIIEPATYPHI.

3. Meroa u36siTkoB ['106ca. BeiBoa (yHIaMeHTaNbHOTO acopOIIMOHHOTO ypaBHeHus [ nb0ca.
['u60coBckas amcopOuus. YactHoe BeIpakeHHe ypaBHeHUs [ nO0ca. [ToBepXxHOCTHAS aKTHUB-
HOCTb; IOBEPXHOCTHO-AKTUBHBIE U TOBEPXHOCTHO-NHAKTHUBHBIE BEILIECTBA.

4. Anresws ¥ CMayMBaHUE; onpeencHus. Y paBHenue Jlonpe 1t paboTel aare3uu. YToi cMma-
ynBaHus U ypaBHeHue FOura. Ypasuenue [ronpe-FOura st pabotsl aare3uun. Biausuue [TAB
Ha a/IF€3UI0 U CMauYUBaHHE.

5. TpaBuno a3z ['m66ca u qucnepcHOCTh. BiusiHue KpUBHU3HBI MOBEPXHOCTH (JUCIEPCHOCTH)
Ha BHYTpPEHHEE JaBJICHHE TeJl (BBIBOA U aHanu3 ypaBHeHus Jlamnaca). Kanumisipaeie sBieHus
(ypaBHenue JXKropeHa).

6. BrausHHe AUCIEPCHOCTH HA TEPMOJIMHAMUYECKYIO PEAKIIMOHHYIO CITIOCOOHOCTh. BBIBO ypaB-
HEHUS KawuIsipHOU KoHAeHcauu KenbBuHa. BiysiHue qucnepcHOCTH Ha paCTBOPUMOCTD U
KOHCTaHTY paBHOBECHUSI XMMHUYECKOI peakinu.

7. Mertoapl NONy4eHHs] AUCIIEPCHBIX CUCTEM: JUCHEPIUPOBAHUE U KOHJIEHCAIUs. Y paBHEHUE
PeGunnepa st paboThl AuicieprupoBaHus. AJICOPOIIMOHHOE TOHIMKEHHE MPOYHOCTH (-
dext Pebunnepa). Konnencamnus gusnueckas u xumudeckas. JHeprust [ m66ca odpazoBanus
3apojipliia HOBOM (ha3bl MPU TOMOTEHHOM KOHJIEHCAIIMH; POJIb TIEPECHIILICHUSI.

8. Kunaccudpukanus mexanu3moB agcopouuu. [Ipuposa aacopOIMOHHBIX CHIT U UX OCOOEHHOCTH
npu pusndeckoit aacopOuuu. BeiBoa ypaBHEHUS AJIsl SHEPTHH TUCTIEPCUOHHOTO B3aUMO/IEii-
CTBHI aToMa azicopbara ¢ agcopoertom. MzoTepma, nzocrepa, H30MHUKHA a1COPOIIHH.

15



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

MonomonekynsapHas aacopouus, Gopma nzorepmsl afacopoun. YpasHenue ['enpu. OcHOB-
HBIE TIOJIOKEHUS Teopuu JICHrMIopa, BBIBOJT ypaBHEHUS U ero aHanu3. JInneitHas Gopma ypas-
HeHus Jlenrmropa.

Teopus momumonexkynspHor amcopouuu bOT: mcxomHbIe MONOXKEHUS, BBIBOJ YpaBHEHUS
U30TepMBbI U ero aHanus. Jluneitnas ¢opma ypasHenus BOT. Onpenenenue yaenbHOH mo-
BEPXHOCTH aJICOPOCHTOB, KaTaJIU3aTOPOB U JP.

KonnuecTBeHHbBIE XapaKTEPUCTUKHN MTOPUCTHIX MATEPHAJIOB: IOPUCTOCTD, yEIbHAs TOBEPX-
HOCTB, pa3mep nop. [lopucTeie Tena KOpmycKyIsIpHOH, KPUCTALTHYECKON U TYOUaTOl CTPYK-
TYpBbl, METOIBI UX nonyueHus. Knaccugukanus nop no JlyOuHUHY U TE€OpUH a1cOpOLIUH.
AncopOnust Ha MOPUCTHIX aacopOeHTax. Teopus KanmWIIIpHOU KoHAeH caruu. KanumisapHo-
KOHJICHCAIIMOHHBINA ructepe3nc. PacueTr u Ha3HaueHUE UHTETpalbHON U U depeHInanbHON
KPUBBIX pacrpeziesieHus: o0bema mop Mo ux pasmepam.

[orenmaneHas Teopus agcopOuuu [lonsau. AncopOIMOHHBINA MOTEHIIMAN. XapaKTePUCTH-
yeckasi KpuBas aacopOuuu. TemnepaTypHasi HHBApUAHTHOCTh U apUHHOCTh XapaKTEePUCTU-
YECKUX KPUBBIX.

OcobenHocTH aacopOIMM Ha MUKPOTIOPUCTHIX afcopOeHTax. O000ImEeHHoe ypaBHEHHUE TEO-
pun JlyounuHa (Teopus 00beMHOT0 3aII0JHEHUSI MUKPOIIOP), YaCTHBIE CIIy4aH 3TOTO ypaBHeE-
Hus (ypaBHeHue JlyomHuna-PagymkeBuda). Pacuer obmero oobemMa MUKpPOIIOp IO U30TEPME
azcopOuu.

Ocob6ennoctu ancop6iuu [TAB Ha rpanuie pasaena pacTBOp-BO31yX. 3aBUCUMOCTD MTOBEPX-
HOCTHOT'O HaTsDKEeHUs oT KoHueHTparuu [IAB npu codmonennu 3akona I'enpu. [ToBepxHOCT-
HOE JaBJICHUE a/ICOPOIIMOHHOM MJIEHKU. Y paBHEHUE COCTOSIHUSA ABYMEPHOTO ra3a Ha TIOBEpX-
HOCTH JKMJIKOCTH; pa3JIMYHbIC arperatHbleé COCTOSHHS aJCOPOLMOHHBIX IUICHOK. Bechl
Jlenrmiopa u onpezaenenue pazmepon mosiekyn [TAB.

HNonoob6mennas aacop6uust. [Ipuponusie n cuHTeTHUECKUE HOHUTHI. Kitaccudukanus HoHu-
TOB I10 KUCJIOTHO-OCHOBHBIM cBoicTBaM. [lonHas u quHamuyeckas ooMeHHble eMKocTu. KoH-
CTaHTa paBHOBECHUSI HOHHOTO 0OMeHa, ypaBHeHne Hukomiabckoro.

BbIBO ypaBHEHMS [JI1 CKOPOCTH OCAXKJICHUSI YaCTHUIl B TPAaBUTALIMOHHOM T10JIE. Y CIIOBHS CO-
omonenns 3akoHa Ctokca. CelMMEHTALMOHHBIN aHANIM3, pacyeT U Ha3HAYCHHE KPUBBIX pac-
MIPEAEIICHNs YaCTHUIl IO pa3MepPaM.

[Ipupona 6poyHoBckoro aBwxkeHus. [loHsATHE U onpeieneHre CpeaAHEKBAIPAaTUIHOTO C/IBUTA
1o BbIOpaHHOMY HampaBiieHUI0. B3auMocBs3b MKy CpeAHEKBaAPAaTUYHBIM CIBUTOM U KO-
s punmentom nuddy3un (BeIBoA 3aKkoHA DHHINTEHHA-CMOITYXOBCKOT0). DKCIEPUMEHTAb-
Hasl MPOBEPKA 3aKOHA.

CennmMeHTaliMoHHO-1M(p(y3HOHHOE paBHOBecHE (TUTICOMETPUYECKUN 3aKOH). BeiBoz ypaB-
HeHus. PakTopsl, BIUAIOIINE HA CEAUMEHTALIMOHHYIO YCTOMUUBOCTD TUCIIEPCHBIX CUCTEM.
Mexanu3mbl 00pa3zoBaHus ABOHHOTO 3jekrpudeckoro ciost (JJ9C). CooTHOImEHUS MEXTY
3JIEKTPUYECKUM IOTEHLIHAJIOM M MOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHeHHMs Jlunmmana).
DneKTpOKaNnWUISIpHbIE KPUBBIE U onpeaenenne napamerpos J10C.

O6mme npencrasinenust o Teopusix crpoenust JIDC. YpaBuenue Ilyaccona-bonsiimana mist
muddysnoit uactu J19C u ero perieHue s ciaydast ciabo3apsHKeHHBIX ITOBEPXHOCTEH. YpaB-
Henue ['yu-Yenmena.

Cospemennas teopusi ctpoerus JIIC (teopus LltepHa); pons cneunduyeckoit aacopOum,
nepe3apsiaka nosepxHocTu. [Ipumepsr o6pazoBanus [IDIC. Ctpoenne Mumemibl (GopMyIisl
JA3C).

DJIEKTPOKMHETUYECKHUE SABJICHUA. DJIEKTPOKMHETHUYECKUM MOTEeHIHAI. YpaBHeHHe CMOy-
XOBCKOTO JUISI 3JIEKTpoOocMoca H dnekTpodopesa. DPeKTsl, HE yIUThIBAEMble YpaBHCHHEM
CMOITyXOBCKOTO (ITOBEpXHOCTHAsI MIPOBOAUMOCTD, 3JEKTPO(POpeTUIECKOe TOPMOKEHHE, pe-
JIaKCAIIMOHHBIHN 3D PeKT).
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

JlBa BU/a YCTOMYMBOCTH JUCHEPCHBIX cucTeM. JInodunsHble n muodobHsle cuctemsl. Kpu-
tepuit muodunbHOCcTH o Pebunnepy-1llykuny. TepMogunaMmuyeckne u KUHETHYECKHE (ak-
TOPBI arperaTuBHON yCTOMYMUBOCTHU TUCTIEPCHBIX cucTeM. [IpuMepbl TMOGUIbHBIX 1 TH0(O0-
HBIX JTUCIIEPCHBIX CUCTEM.

JInodpunbHbie aucnepcHsle cucreMbl. Kimaccugukanus u obmas xapakrepuctuka [TIAB. Tep-
MOJAMHAMUKA U ME€XaHU3M MuIlesmtooopa3zoBanus. Ctpoenue munieit [TAB B BogHBIX U yriie-
BOJIOPOJHBIX cpenax. Comoonmu3arus.

JInodunsHbIe TUCTIEpCHBIE cUCcTeMbl. MIcTHHHO pacTBOpuMbIe U KoutouaHbie [TAB, ux kmac-
cudukanms. MunemioodpazoBanue, CTpoeHue MHULET; MeToab! onpeneneHuss KKM. dak-
Topsl, Biustomue Ha KKM nonHbix 1 HemoHHbIX [TAB.

JIno¢poOHbIe nucnepcHbIe cucTeMbl. PaKTOPBI arperaTUBHON YCTOHUNBOCTH JTHOPOOHBIX CH-
creM. beicTpas n megenHas koarymnsiuus. Kunernka koarynsiuu 1o CMOJTYyXOBCKOMY (BbI-
BOJ ypaBHeHHs). OnpeienieHne KOHCTaHThl CKOPOCTH M BPEMEHH NOJIOBUHHON KOATYJISLIUU.
3aBUCHUMOCTD YHCJIA YACTHUL PA3HOTO MOPsI/IKa OT BPEMEHH.

Teopus JJIDO. PacknuHuBaro1iee 1aBjI€HUE U €70 COCTABIIAIONINE. Y paBHEHUE I SHEPTUH
AIEKTPOCTATUYECKOTO OTTAJIKMBAHUS MPHU B3aUMOJIECHCTBUU CIa003apsKEHHBIX MOBEPXHO-
crell. [loreHnMabHbIE KPUBBIE B3aMMOIECHCTBYS YaCTHULL IS arperaTUBHO YCTOMYUBOU U HE-
YCTOMYMBOU TUCTIEPCHBIX CUCTEM.

[Ipupona cuil NpUTSKEHUS U OTTAJIKUBAHUS MEXAY YacCTHIIAMM B JIUCIEPCHBIX CHUCTEMAX.
YpaBHeHHe A7 SHEPTUHN NPUTHKEHUS Mex 1y yactuiaMu. Koncranra ["amakepa u ee ¢puzu-
YECKUH CMBICI. AHAJIN3 3aBUCUMOCTH CYMMapHOM SHEPIHMH B3aUMOJEHCTBUS YaCTULl OT pac-
CTOSIHUSI MEXIY HUMH.

@DaKTOpbI arperaTuBHON YCTOHYMBOCTH JTHUO(OOHBIX AMCIEPCHBIX CHCTEM. DJIEKTPOIUTHAS
Koaryysinusi (KOHIEHTPAMOHHAsT U HehTpanu3anuoHHas koaryssuus). [Ipasuno [lynbie-
I'apau u 3axon lepsiruna. CriocoOb! cTabunu3aniy TM0(OOHBIX TUCTIEPCHBIX CHCTEM.
CrpykTypoobpa3oBaHue B cooTBeTcTBUHU ¢ Teopueit JJJIPO. KoarymsimoHHO-TUKCOTPOTTHBIC
Y KOHJIEHCAIMOHHO-KPUCTAJIJIN3allMOHHbBIE CTPYKTYpHI. Ilepexon onHUX CTPYKTYyp B IpyTHE.
Knaccudukanus AUCIEPCHBIX CHCTEM IO PEOJOTHYECKHM (CTPYKTYpPHO-MEXaHUYECKUM)
CBOWCTBaM.

HproToHOBCKHE )XUAKOCTH, ypaBHEHUsI HbtoToHa 1 [1yaseitns. Metoibl u3MepeHus BI3KOCTH.
VYpaBHeHne DUHIITENHA 1S BA3KOCTU AUCIIEPCHBIX CUCTEM, YCIOBUS €r0 IPUMEHEHHS.
Peonoruyecknii MeTo1 MCCIEeOBaHUs CTPYKTYP B JIHMCIEPCHBIX cucTeMax. Peonormueckune
MoJIelM naeanbHbIX Ten (Moaenu I'yka, Herotona, Cen-Benana-Kynona). Kpusble TeueHus
pEATbHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CTPYKTYPHUPOBAHHBIX CHCTEM.
KomnonaHo-xuMuyeckue 0CHOBBI OXpaHbl OKPYXKarolle cpeibl.

4.2.2 Illpumep 3K3aMeHALMOHHOTO OMJIeTa:

DenepaibHOE TOCYAAPCTBEHHOE OKIZKETHOE 00pa30BaTe/ibHOE YUpeKIeHne
BbICIIEr0 00pPa30BaAHUSA
«Ky0aHnckuii rocy1apcTBeHHbI YHUBEPCUTET»
Hanpasnenue noarorosku 04.03.01 Xumust
Kadenpa ¢pusuueckoit xumun
Jducunniamnna «Koajiongnass XuMus»

IK3aMeHALMOHHBIN Omiaer Ne 1

1. Honoobmennas ancopOrus. [Ipuponmspie W cuHTeTHUYecKHe HOHMTHI. Kiaccudukanus

MOHHUTOB TIO KHCIOTHO-OCHOBHBIM cBoiicTBaMm. [lomHas u auHamudeckas OOMEHHBIE
emkocTH. KoHcTaHTa paBHOBECHSI HOHHOTO 0OMeHa, ypaBHeHne Hukonbckoro.

2. KonnonaHo-XMMUYECKHE OCHOBBI OXPaHbl OKPYXAIOIIEH CPEbl.
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3aBeayromuii kadeapoit
II-p XMIM. HayK, mpodeccop B.N. 3abonouxuit

OreHOUHBIE CpeNCTBA JJIsl MHBAIMOB M JIUI C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3J10PO-
BB BBIOMPAIOTCS C YIE€TOM MX MHAWBUAYAIBHBIX IICUXO(PHU3UIECKUX 0COOCHHOCTEH.

— IpU HEOOXOMMOCTH UHBAIMIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
HPEIOCTABIISACTCS JOTIOIHUTEIBHOE BPEMS [T IOATOTOBKH OTBETA HA HK3aMEHE;

— IIpU TPOBEJICHUH TPOLETYPHl OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS WHBAIMIOB U JIHII C
OTPaHMYCHHBIMU BO3MOYKHOCTSMH 3I0POBbBSI ITPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKIX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBHUIYATbHBIMH OCOOCHHOCTSIMU;

— NIpH HEOOXOIUMOCTH ISl 00YJAIOMINXCS ¢ OTPAaHMYCHHBIMU BO3MOKHOCTSMH 37I0POBbSI
U MHBAJIMJOB IpOIlelypa OLCHUBAHUS PE3yJIbTATOB OOYYEHHS IO TUCLUIUIMHE MOXET MPOBO-
JIUTHCS] B HECKOJIBKO JTAllOB.

[Tporeypa olieHUBaHUS Pe3yJIbTATOB 00YUYEHUS MHBAIUIOB U JIUII C OTPAaHMYEHHBIMH BO3-
MOKHOCTSIMH 370POBBSI I10 AUCLUITIIMHE (MOJIYJIIIO) IIpelyCMaTpUBAET PEe0CTaBIeHIE HH(pOpMa-
1M B hopMax, alanTHPOBAHHBIX K OTPAaHHUYEHHSIM UX 3I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUst a1 ¢ HapyIIEeHUsIMH CITyXa:

— B TIeYaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anlapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

S. IlepeyeHb OCHOBHOM M IONIOJTHUTEJIbHON Yy4eOHOM JTUTEPATYPbI, HE00XO0AUMOM IS
OCBOECHUS TUCUMILINHBI (MOTYJIs1)

5.1 OcHoBHast JIuTepaTypa:

1. ®punpuxcoepr, . A. Kypc xomnonnnoit xumuu [Teker] : yueOnuk / JI. A. @puapuxcoepr. -
W3n. 4-e, uctip. u nom. - CII6. [u ap.] : Jlaas, 2010. — 411 c. : wr. — (YueOHUKH 17151 BY30B.
CrennanbHas muteparypa). — bubmumorp.: ¢. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc kommongnon xumun [ TekcT] : MOBEpXHOCTHBIE SBICHUS U TUCIIEPCHBIE
cucteMsl : [yaeOHuk st By308] / FO. I'. @ponos. - Ctep. uzna., [mepenedatka ¢ uza. 2004 r.].
- Mockga : AnesaC, 2014. - 463 c. : uin. - bubmumorp.: c. 452. - ISBN 9785903034819

3. T'enbpman, M. U. Komnonanas xumust [DnekTpoHHbIi pecypce] : yueonuk / M.U. I'ensdpman,
O.B. KosaneBuu, B.Il. FOctpatoB. - CII6. : Jlams, 2017. - 336 c. — Pexxum nocryma
https://e.Janbook.com/book/91307

5.2 lonoJHUTeIbHAS JIUTEpATypa:

1. lyxkwun, E. JI. Konnougnas xumus [Tekcr] : yaeOHUK 1711 OaKaJIaBpOB : YYCOHHK TSI CTYCH-
toB By30B / E. JI. lllykun, A. B. Ilepuos, E. A. Amenuna. - 7-e u3z., uctp. u gon. - Mocksa :
Opaiit, 2014. - 444 c. - (bakanaBp. ba3zoBeiii kypc). - bubmumorp.: c. 433. - ISBN
9785991627412.

2. TumoBble pacyeTsl MO PU3NUECKON U KOJUTOMJTHOW XUMHUH [ DJIEKTPOHHBIN pecypc] : ydeOHoe
nocobue / A. H. Bactokona, O. I1. 3agaunna, H. B. Haconoga, JI. U. [lepenénkuna . - CaHKT-
[TerepOypr : Jlans, 2014. - 144 c. - Pexum JOCTyTIa
https://e.lanbook.com/book/45679#authors

3. Cymm, b. . OcHoBBI KOUTONAHOM XUMKH [ TekcT] : yueOHOE TocoOMe ISl CTYIEHTOB BY30B /
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Bb. [I. Cymm. - M. : Akanemus, 2006. - 239 c. : mi. - (Briciee npodeccuonanbHoe 00pa3oBaHue.
EcrecTBennbie Haykn). - bubnuorp.: c. 237. - ISBN 5769526343.

4. Ceprees, I'. b. Hanoxumus [Tekcrt] : yuebroe nmocodue ans cryaentos / I'. b. Ceprees. - [3-¢
u3a.]. - M. : Kawxknsrit nom "Yausepcutet”, 2009. - 334 c. : wi. - bubnuorp. : ¢. 307-333. -
ISBN 9785982276216

5. Pycanos, A. 1. Muriemmoo0pazoBanue B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BEIIECTB [ DJIeK-
TpPOHHBIHA pecypc] : moHorpadus / A. U. Pycanos, A. K. lllékun. - Cankr-IleTepOypr : Jlanb,
2016. - 612 c. — Pexxum gocryna https://e.lanbook.com/book/76283

6. Pycanos, A. U. Jlekuuu 1o TepMoIMHAMUKE TOBEPXHOCTEH [ DIIEKTPOHHEIN pecypc] : yueOHoe
nocobue / PycamoB A. W. - CII6. : Jlawp, 2013. - 240 c. — Pexum pgocryna
https://e.lanbook.com/reader/book/6602/#1

5.3. llepuoguyeckne U3TaHUA:

1. Komnmonansiii xxypran - uzn. MAUK «Hayka/aTepniepeoanka», Pleiades publishing. ISSN
PRINT: 0023-2912 (Beixoaurt 1 pa3 B 2 mecsiua).

2. Bectauk MI'Y.Cepus2: Xumus - uza. MI'Y um. M.B. Jlomonocora ISSN 0579-9384 (Bsixo-
auT 1 pa3 B 2 Mecsua).

3. U3BecTus BeICIINX YYCOHBIX 3aBEJCHUH : HAYU.-TEXH. )KYpPH. XUMHUS U XUMUYECKast TEXHOJIO-
rusi/ IBaH. roc. XuM.-TexHOI. YH-T. - IBaHOBO :. ISSN 0579-2991. (BbIX0aUT €5X€MECSUHO).

4. «M3Bectus Axanemuun Hayk. Cepusi xumuueckas» Kypnan Poccuiickoil akanemun Hayk WH-
nexc 70357 (BBIXOIUT €KEMECSIUHO).

6. Ilepeuens pecypcoB MHGOPMALMOHHO-TEIEKOMMYHUKAIMOHHOH ceTn «MHTep-
HeT», He00XOUMBbIX /I 0CBOEHUS JUCHHUILINHBI (MO1YJI51)
http://elibrary.ru/ Haydnas snektpoHHast OnbimoTeKa.
http://webofknowledge.ru/ Madopmanmonno-ananutudeckas 6aza Web of Science.
http://www.ecolife.ru XKypnan "DKonorust u Ku3Hp".
http://www.chemnet.ru Xumudeckass ”HOOpMAIIMOHHAS CETh.
http://www.gpntb.ru/ - ['ocynapcTBeHHas myOnuyHast HAy4YHO-TEXHUUECKasi Onbnmoreka
(T'TIHTB).
http://www.sciencedirect.com/ — DeKTpOHHAs KOJIJIEKLUS HAYYHON M TEXHUYECKOM MTOJIHO-
TEKCTOBOU u Ombmorpaduaeckoit mHpopmanmu ScienceDirect.
7. http://www.springer.com/ DIeKTpOHHBIE KypHaJIbl U3/1aTEIbCTBA Springer.

AW

o

7. MeToan4yeckue yKa3aHHus A1 00y4alOIMXCsl 10 OCBOCHHUIO THCIIUIIIHHBI (MOLYJI51)

Oobuwue pekomenoayuu.

W3yuenne qUCUUIUIMHBI CIeyeT HAYMHATh C MPOpadoTKH padouei mporpamMmbl, 0coboe
BHUMaHMUE, YAEIss LesIM U 3a7jadaM, CTPYKTYpe U COJEpKAHUIO Kypca.

CamocrosTenbHas paboTa MPOBOAUTCS C LENbIO YTIYOJIeHHs 3HAHUHN 110 AUCIUILTIHE U TPEeay-
CMaTpHBAET:

- YTEHHUE CTYI€HTaMU PEKOMEHIOBAaHHOM JINTEPATYpPbl U YCBOECHHE TEOPETUUECKOIO MaTe-

pHuana JUCIUILINHBI;

- IOATOTOBKY K JIA0OPAaTOPHBIM 3aHATHUSM;

- paboty ¢ IHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K 3K3aMEHY.

[InanupoBaHNe BpEMEHHM Ha CaMOCTOSTEIbHYIO DPabOTy, HEOOXOAMMOIO Ha H3y4CHHE
HACTOALIEH JAMCLUMIUIMHBI, CTYAEHTaM JIydllle BCEr0 OCYIIECTBIATH HA BECh CEMECTD,
npeaycMaTpuBas IPU 3TOM PEryjspHOE IMOBTOPEHHME MPOMJIEHHOro marepuana. Marepuail,
MOJYYCHHBIH Ha JIEKIUAX, HEOOXOJUMO PETyJSIPHO JONOJHITH CBEACHUSIMU M3 JUTEPATYPHBIX
UCTOYHUKOB, IPUBEICHHBIX B paboueil mporpamMme JUCLUIUIMHBL.
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VYcnemHoe OCBOGHHME AMCLMILIMHBI IPEANOJAraeT akTUBHOE, TBOPYECKOE Y4YacTHE
CTYAECHTa IIyTeM IIJJAaHOMEpPHOW, TIOBCEIHEBHOW paboThl. [l OCBOEHUS JUCLMIUIMHBI
"Komnouanas xuMus" pu caMOCTOSATENIbHONW paboTe CTYAEHT TOJKEH UMETh:

1. KoHcmekT nekiuii B 0yMa>KHOM HUJTH AJICKTPOHHOM BHJIC.

2. Y4eOHHMKHU B COOTBETCTBUHU CO CIIHUCKOM JINTEPATYPBHI.

3. Terpanp nist mabopaTopHBIX PadoOT.

Paboma c koncnexmom nexyuii.

[IpocMOTpUTE KOHCIEKT Ccpa3y MOCIE 3aHATHUM, OTMETHTE MAaTEpUal KOHCIEKTa JEKIUH,
KOTOpBI BBI3BIBAET 3aTPyJHEHUS Uil TOHMMaHuA. [lombiTaiiTeCch HAaWTH OTBETHl Ha
3aTpyAHUTENbHBIE BOIIPOCHI, UCIIOJIb3YsI PEKOMEHAYEMYIO TuTeparypy. Ecinu camoctoarenbHo He
yAaJIOCh pa3o0paThcsi B Marepuaie, chopMyIupyHTe BOMPOCH W OOPATHTECh 3a MOMOIIBIO K
MPEToAaBaTeNi0 Ha KOHCYJIbTAIIMKM WM ONMXkKaimied nekuuu. PerynspHo OTBOAMTE BpeMs IS
MOBTOPEHMSI TPOMJECHHOTO MaTepuayia, IpOBEpss CBOM 3HAHUS, YMEHUS W HAaBBIKU IO
KOHTPOJIbHBIM BOITPOCAM.

Buvinonnenue nabopamopnuix pavom.

JlabopaTopHbpie paObOTHI BBITIOJHSIOTCA O0YUJaIOIMUMHUCS B MaJIBIX Tpynmnax (0ObdHO 2-3
yenoBeka). B Hawane Kypca MpOBOAMTCS MHCTPYKT@X IO TEXHUKE O€30MacHOCTH paboThl B
XUMUYECKOW J1abopaTOpud M COCTaBisieTcs rpaduK BBIMOJHEHUS JA0OpaTOPHBIX pPaboT.
Brimonnenue nabopaTopHOi paboOTHI BKIIOUAET B ¢e0s CIIEIYIONINE ITAlbI:

1) MOATOTOBUTEIBHBIN 3TaIl (CAMOCTOSTENIbHASI paboTa CTYACHTOB);

2) monmy4eHue JOIycKa K BBITIOJTHEHHUIO SKCIIEPUMEHTATILHON YacTu 1a00paTopHOM paboThI
(KOHTaKTHas pabdoTa ¢ MpenoaaBaTesieM KaX 101 MaJjloi TPYIIIbI);

3) BBINOJHEHHE 3KCIIEPUMEHTAIFHOW 4YacTH JabopaTOpHOM paldOThI MOJ KOHTPOJIEM
npernojaBaTens;

4) aHaAIM3 TMOJIYYEHHBIX PE3yIbTaTOB, (POPMYIMPOBKA BHIBOJA M IMOATOTOBKA K 3aIIUTE
nabopaTopHOi pabOTHI (MOXKET BBIMOIHATHCS KaK CaMOCTOsATEIbHAs paboTa CTyIeHTa JOMa, WIH
1101 KOHTPOJIEM MPETNOaBaTes B TeUCHHE BPEMEHH, BBIICJICHHOT0 Ha TAOOpaTOPHBIE paOOTHI UITH
B X0JI¢ MHON KOHTAaKTHOU PabOTHI C MperogaBaTesieM);

5) 3amuTa 1abopaTOpHOI pabOTH! (KOHTAKTHAs padoTa C MperoiaBaTesieM).

[Tocrne BBIMONMHEHUSI BCEX 3THUX 3TAIOB JIabopaTopHas paboTa CUUTAETCS BHIOJTHEHHOM.

IloozomosumenvHulii 5man.

[lepen 3ansTuem oOydarolmuMcs HEOOXOIMMO TOATOTOBUTCS K  BBIOJIHEHHUIO
nabopaTopHoii paboThl. TeopeTnueckast moAroToBKa HeOOX0JMMa JUISt POBECHHS SKCIIEPUMEHTA
U JI0OJDKHA TPOBOJUTHCS O0ydYarolMMHCS B TOpSAIKE caMmocTosTenbHOM paboTel. Ee crmemyer
HauMHATh BHHUMATENIbHBIM DPa300poM pykoBojacTBa K JabopaTopHoil pabote. Teopernyeckas
MOJIFOTOBKA 3aBEPILIAETCs MPEeABAPUTEIHHBIM COCTABICHUEM OTYETa B Ja0OPATOPHOM KypHAJE CO
CIIEAYIOLUM ITOPSAKOM 3aIMCE:

HazBanue paboThbl.

Lenb paGoTHI.

ObopynoBanue.

Xon paboThl, KOTOPBIA B TOM YHCJIE BKIIOYAET PUCYHKH, CXEMBbI, TaOJIHIbl, OCHOBHbIC
dbopMynbl JUIsl ONpENENeHHUs BEIUYMH, a TakKe pacdyeTHble (QOpMYINbl Ui OMNpeesIeHuUs
MOTPEIIHOCTEN U3MEPSAEMBIX BEJTMUNH.

Ilonyuenue 0onycka K 8bINOIHEHUIO IKCNEPUMEHMATbHOU Yacmu 1aO0pamopHol pabomai.

[Tpucrynas k 1aboparopHbIM paboTaM, HEOOXOAUMO MOTYUUTH Y JTabopaHTa NPUOOPHI, pe-
aKTHBBI M 000pyJ0BaHUE, TPeOyeMbIe JJIs BHIMOTHEHUS paboThl. PazoOpaThcs B Ha3HAUYECHUH Ma-
TEpUAIOB, XUMUYECKOH TOCY/IbI, TPUOOPOB U MPHHAICKHOCTEH B COOTBETCTBHH C X TEXHUYE-
CKUMHU JaHHBIMU. [1oydnTh JOMYCK K BBIMOJHEHUIO JTaOOPaTOpHOM padOoTHI y MpenogaBaTes.
Jlomyck CTyIEHTHI MOIy4aloT B Pe3y/IbTaTe YCTHOTO OIPOca MPEroAaBaTeNieM O MOPSAIKE BBIION-
HEHUS SKCTIIEPUMEHTA, MPEyCMOTPEHHOTO JaHHOU J1abopaTOpHOU paboTOM.
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Buinonnenue sxcnepumenmanbHot yacmu 1a00pamopHot pabomel N00 KOHMpPOIeM npe-
nooasamesl.

3arem oOyuaromyecs: BBIIOJIHIIOT KCIEPUMEHTAIBHBINA 3Tal J1a0opaTopHOi paboTHI, B
X071e KOTOPOTO 3alMCHIBAIOTCS BCE M3MEPEHHBIC BEIMYHMHBI ¢ 0053aTEIbHBIM YKa3aHHEM UX pa3-
MepHOCTH B yncTOBHK. He 1omyckaeTcsi MCMOJIb30BaHNE YePHOBUKOB JIJIsl 3alICU IKCIePH-
MeHTAJIbHBIX AAaHHBIX, 3aIIMCh KAPAHAALIOM H MHbIE CIIOCO0BI, JaI0lI1e BO3MOKHOCTh KOP-
PEKTHPOBKH MOJIYYeHHBIX pPe3yJbTaToOB. B ciyyae, eciu B METOIUYECKUX YKa3aHUAX K J1a0o-
paTopHO# paboTe MpeAIoKeHbI TAOIHUIIBI MUK IIA0JIOH JUIS 3aIIMCH SKCIIEPUMEHTAIBHBIX JAHHBIX,
TO 3ATOJHSIOTCS 3TH TaOIMIIbI WK 1a0JI0H. B MHOM ciiydae 3amuch SKCIiepUMEHTATbHBIX TaHHBIX
JIeTIaeTCs CTYACHTOM B ITPOM3BOJIBHOM (hopMme.

[To oxOHYaHMU BBIMOJHEHMS YKCIEPUMEHTA CTYIEHTHI JOJDKHBI IIPUBECTU CBOE padbouee
MECTO B MOPSAIOK U BBEIMBITH UCIIOJIB3YEMYIO XUMHYECKYI0 Tocyay. [locne atoro pabouee mMecto
C/IaeTCsl MPEToIaBaTeNIo K Ta0OpaHTy U B Ta00paTOPHBIH KYpHAJ CTYJ€HTA CTABUTCS OTMETKA
O BBINIOJHEHUH HKCIIEPUMEHTAILHON YacTH Ja00paTOPHOI pabOTHI ¢ 00S3aTENbHBIM YKa3aHHEM
JIaThl €€ BBITOJTHEHHUS.

Ananusz nonyueHuvix pe3yiomamos u hopmyauposKa eul00a(os).

MoskeT BBIIOJTHATHCS KaK CaMOCTOSTeIbHas padoTa CTyIeHTa JOMa, WiIH MOl KOHTPOJIEM
IpernoiaBaTess B TeUCHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHble pabOTHl UM B X0J1€ MHOM
KOHTaKTHOU paboThI ¢ npenogaBaTesnieM. CTyIeHThI TOJKHBI BHITOJIHUTE BCE HEOOXOUMBIE pac-
YeThl COrJIACHO METOJMUECKUM yKa3aHHUSIM K BBIIOJIHEHUIO J1a0opaTopHbIX pabot. B maboparop-
HOM >KypHaJie IPUBOASTCSA BCe HEOOXOIUMBbIE pAaCUEThl C YKa3aHHEM pa3MEpPHOCTEN MOJIyYeHHBIX
BEJIMYHH, a TaK)Ke BCE TpaMKU U PUCYHKH B COOTBETCTBUHU C TPEeOOBaHUS JIAOOPATOPHOTO MPAK-
TUKYyMa.

B ciydae, ecnu B xoze 1abopaTopHOil paboTh MIMEET MECTO MPOTEKaHUE XUMUYECKUX pe-
aKILWH, BCE OHU JIOJKHBI OBITH 3aIIMCaHbl B JIAOOPATOPHOM KypHaJie B MOJIEKYJISPHOM, MOJTHOM
MOHHOM M COKpAIleHHOM HMOHHOM Buje. Jlasee Ha OCHOBaHHMM MOJYYEHHBIX PE3YJIbTAaTOB CTY-
JEHTHI JOKHBI CPOPMYITHPOBATh U 3aKCATh BBIBOJI, KOTOPBIN JOKEH OBITH COTJIACOBAH C 3asB-
JICHHBIMHU LIEJIIMH W/WIIK 3a]jauaMu JabopaTopHOil paboThl. BeiBo noymkeH comepkath He00Xo-
JUMYIO KOJTMYECTBEHHYIO HH(OPMALIHIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOI paboThl HEOOXOAMMO OTBETUTH HA IPEIJIOKEH-
HbIE KOHTPOJIBHBIE BOTIPOCHI, KOTOPBIE HMEIOTCS TIOCIIe KaX 01 jJabopaTopHoii paboTel. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJKHO OBITH 0OpaIlleHO Ha MOHUMaHKe (pu3mye-
CKOM CYIITHOCTH TIpoliecca(oB), M3yJaroNIuXcs B X0/1€ padoThl. {151 CaMOKOHTPOJISA B KaXKI0H pa-
00Te TpUBEACHBI KOHTPOJIbHbBIE BOIIPOCH], HA KOTOPbIE 00yJaromuiicss 00s3aH JaTh YeTKUe, mpa-
BUJIbHBIE OTBETHI.

3awuma nabopamopnoii pabomoi

Jlis MOATOTOBKHM K 3alUTe OTYETa CJeNyeT MPOAHAIU3UPOBATh SKCIIEPUMEHTAIbHBIC
pe3yabTaThl, COMOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMHU MOJIOKEHUSIMHU, CIIPABOYHBIMU HITH
JUTEpaTypHbIMU JaHHBIMU, 000OILIUTH Pe3ylbTaThl UCCIEAOBAHUN B BHJIE BHIBOJIOB MO paboTe,
MOJATOTOBUTH OTBETHI Ha BOIPOCHI, MPUBOJUMBIC B METOJUYECKUX YKA3aHHUSIX K BBITOJHEHUIO
nabopaTOpHBIX paboT. 3ammTa J1abOpaTOPHBIX PadOT MPOUCXOIUT B BHIIE COOECENOBAHHS C
npernojaBaTeaeM Mo JabopaTopHoil pabore ¢ 00s3aTenbHON NPOBEPKOW NpernojaBaTeieM
1a00paTOPHOTO JKypHANIa cTyAaeHTa. JIJisi yCremHon 3amuThl J1Ja0opaTOpHOUW pabOThl CTYACHT
JIOJDKEH — TNPEeOCTaBUTh  Ja0OpaTOpHBIM  KypHad, O(OPMIICHHBII B COOTBETCTBHHU C
YCTAaHOBJICHHBIMU  TpeOOBaHUSMH,  BKJIIOYash  HAIWNYUE  OTMETKM O  BBINOJHEHHUH
HKCIIEpUMEHTAIbHOM yacTu paboThl. B Xoxe ycTHOI Oecerpl ¢ mpenoaaBaTeneM CTYACHT J0JKEH
IIPOJEMOHCTPUPOBATH 3HAHUE 1eJIeH U 3a/1a4 BHIMOJIHEHHON padoThl, 3aKOHOB, KOTOPHIE JIEKaT B
OCHOBE HaOJII0JJaeMbIX B X0/€ padOThl SABJICHUM, MPOJIEMOHCTPUPOBATh YMEHHUE aHATU3UPOBAThH
MOJIy4eHHYI0 MH(GOpPMAIUIO U JIeJaTh Ha €€ OCHOBE BbIBOJbI. B 3TOM ciyyae B mabopatopHOM
JypHaje Ha COOTBETCTBYIOLICH paboTe CTABUTCA IMOMETKA «3a4T€HO», POCIUCH IPENoaBaTes,
NpUHSBIIEr0 paboTy, U AaTa 3ammuThl paboTel. [locie sToro maboparopHas paboTa CUMUTAETCS
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BBINTOJIHEHHOM. Jlomyckaercss 3ammra J1abopaTOpHBIX PadOT MHAMBUAYAJIBHO MM B COCTaBe
MaJIbIX TPYII 00Yy4aroLINXCsl, COBMECTHO BBIMOIHSBIINX JAHHYIO padoTy.

B ocBoeHun AMCHUIUIMHBI MHBATUJIAMU U JIUIAMU C OTPAHMYEHHBIMU BO3MOXHOCTSIMU
3JI0pOBBs OOJIBIIIOE 3HAUCHUE UMEET MHIMBUIyalbHas yueOHast paboTa (KOHCYJIbTalUN) — I0MOJI-
HUTEJBHOE pa3bsICHEHNE YIeOHOTO MaTepurana.

WuauBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SBJSIOTCS BaXHBIM  (DaKTOpOM,
CIIOCOOCTBYIOIIUM ~ MHJWBHUIyalU3allud OOYyYeHUsT W YCTAaHOBICHUIO KOHTAKTa MEXKIY
npenojaBaTesieM U 00yJaromMuMCcs HHBATUAOM WM JIMIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3710POBBAL.

8. Ilepeuenb MHGOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3YyeMbIX NMPHU OCYHIECTBJIEHUH
00pa3oBaTeILHOIO NMpolecca Mo JMCUMILIHHE (MOTYJ/II0) (TPH HEOOXOAMMOCTH)

HpI/I MMPOBCACHNH JICKHUOHHBIX 3QHATUN HCIIOJIb3YIOTCHA MyHBTHMeI[HﬁHBIe MMpE3CHTAllUU.

B xone BeImonHEHHUS J1a00paTOpHBIX padoT oOydarommecs ucmnoias3ytot [IK mms obpa-
6OTKI/I PE3YIbTATOB 3KCICPUMCHTA U MPCACTABJICHUA MMOJTYUYCHHBIX NAHHBIX B BU/IC I‘pa(bI/IKOB n
TaOJINII.

Jlnst morcka HHGOPMAaLMU MPH NOATOTOBKE K TEKYIIEMY M MPOMEKYTOUHOMY KOHTPOIIIO
HeoOXoaruMo Hamu4re KoMibioTepa ¢ Web Opaysepom, moakoueHHOTO K cetr "MHTepHeT" ¢ 10-
CTYIIOM K TOUCKOBBIM CUCTCMaM OGH.IGI‘O Ha3HaA4YCHMUS.

8.1 Ilepeyenb HE0OXO0AUMOI0 MPOrPaAMMHOI0 00eCIIeYeHHU S
1. Microsoft Windows.
2. Microsoft Office Professional Plus (Word, Excel, PowerPoint).
3. IIporpammHoe obGecrieueHne IS CIIa00BUISAIITNX.

8.2 I[lepeyeHb HEOOXOAUMBIX HH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
1. Dnextponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru/).
2. MynsTuauciuiuinHapHas pedepatuBHo-ondmorpadudeckas 6a3za qanubix MHCTHTYTA HAy4-
Hoit nHopmanmu CIIA (http://apps.webofknowledge.com/).
3. CnpaBouHo-1ipaBoBas cucrema «Koncynprant [Imtoc» (http://www.consultant.ru).
4. CrpaBouHas npaBoBas cuctema ['apant (http://garant.ru/).
5. Hayunas snextponnas oubnauoreka (http://elibrary.ru/)
6. IlonHOTEeKCTOBas HaydHas 0a3a JaHHBIX MEXAyHapoHOTro u3narenbcTBa Elsevier.
(http://www.sciencedirect.com)
7. Scopus (SciVerse Scopus) MynbTUANCIUIUIMHAPHAS Oubnuorpadudeckas u pepepaTuBHas
0a3a qaHHBIX, CO3JaHHAs U31aTelbCcKoi Kopriopanueit Elsevier (wWww.scopus.com)

9. MartepuajbHO-TEXHHYECKasi 0a3a, HeoOXoaMMasi VISl OCyIeCTBJIeHUs1 00pa3oBa-
TeJbHOI'0 MPoIecca Mo AUCHUILINHE (MO1YJII0)

3aHATHUS TOJDKHBI OBITH 00€eCTIeYeHbI BCEM HEOOXOAUMBIM JIJIsl TPOBEACHUS J1a00paTOPHBIX
pabot no yuebHoit nucruruinae «KommonaHas XxuMus», 1adoparopusi cHaOKeHa pyKOBOJCTBAMH
JUIS BBITIOJTHEHUS JIAOOPAaTOPHBIX PaboT, yuyeOHO-1a00paTOpHBIM 00OPYIOBAaHUEM, pPEaKTHBAMH
JUISL SKCTIEPUMEHTA. B pacnopspkeHnn JODKHBI ObITh 1a00paTOpHBIE YCTAHOBKH JUISL HCCIIEA0BA-
HUSI OCHOBHBIX XapaKTEPUCTUK KOJUIOMIHBIX CHCTeM. J{Jsl mpoBeIeHUs JEeKIMi-BU3yaTu3aii 1
JEKIU-KOHPEPEHITUN UMEETCSl MYJIbTUMEINITHAS anmnapaTypa 1 HOyTOYK.

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIITNHBI

No Bun pabor
(MoOzyssl) M OCHAILIEHHOCTh

1. JleknmoHHbIE 3aHATUA | Y4eOHast ayaIuTOPHs I TMPOBEACHUS 3aHATUN JICKIIMOHHOTO
tuna, 350040 r. KpacHomap, yn. CraBpomnosabckas, 149,
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No 234¢, ykoMmmaeKTOBaHHAs KOMIUIEKTOM y4eOHOW MeOenu,
unTepaktuBHas qocka SMART Board, koporkookycHBIN HH-
TEPaKTUBHBIN MPOEKTOP, HOYTOYK, MEJIOBast TOCKA.

JlaGopatopHble — 3aHs-
THS

Y4eOHast ayaAuTOpus UIsl TPOBEICHUS 3aHITHIA JIa0OPATOPHOTO
tuna, 350040 r. Kpacuogap, yi. CraBponosbckas, 149, Ne 328c¢,
YKOMILUIEKTOBAaHHAsl CIELHUATN3UPOBAHHON MEOENbIO, BBITSIK-
HOM CHUCTEMOW BEHTWJIALIMH, JOCKOH, CpelCTBAaMU IMOXKAPHOU
0€30MacHOCTH U OKa3aHHs MEPBON MEIUIIMHCKON MTOMOIIH, J1a-
OopaTopHBIM 000PYIOBAaHHWEM: BECHI JIAOOpAaTOpHBIE, MKa( Cy-
IWIBHBIA, MEIIAJIKU MarHuTHble, pH-MeTpbI-MOHOMEpHI; KOH-
JTYKTOMETPBI; CIEKTPOGOTOMETPHI, MYJIbTUMETPBI, HAOOPHI XU-
MUYECKON MOCY/Ibl U PEAKTHUBOB.

I'pynnoBble (MHAUBU-
ZyallbHbIE) KOHCYJIbTa-
1007071

AynuTtopust 11l TPOBEJCHUS TPYNIOBBIX M WHAWUBUYATbHBIX
koHcynbTanuii, 350040 r. Kpacnonap, yn. CraBponosbekas,
149, No 332¢,ykoMIUIEKTOBaHHAsI y4eOHOUM MeOEbI0, MEJIIOBOM
JIOCKO#, MEPEHOCHOE MYITbTUMETUIHHOE 000pyIOBaHUE.

CaMocrosiTenbHas pa-
oora

Kabuner mist caMoCTOsSTENbHOM padOThI, OCHAIIICHHBIN KOMITh-
IOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIIOUEHUS K CETH
«MHTEpHET», MPOTPpaMMO PKPAHHOTO yBEIMYEHHUS U obecrie-
YEHHBIH I0CTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBa-
TeNnbHYI0 cpeay yHusepcurera (140, 341c, 337c, 329¢).

23




