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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, HEOOXOIMMO, 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 b1.5.20 «Kommonanast xumusi» BXOAUT B 06a30ByI0 4acth bioka 1 «/lucuuminHel
(Momynu)» yaeOHOTO TuTaHa 1Mo HarnpasieHuto nmoarotoBku 04.03.01 Xumus.

Nzydennro nucrummabl «KosonaHas XUMHs» TOKHO MPEAIIeCTBOBATh H3yUEHUE JTUC-
numnH: b1.6.05 «Marematuka», b1.b.07 «®usuka», b1.5.08 «BBenenune B TepMOIUHAMUKY»,
b1.b.10 «®u3nueckue meroasl ananuza», b1.5.12 «Heopranuueckas xumusi», b1.b.13 «Ananu-
THueckas xuMusa», b1.b.15 «®usznueckas XuMusi».

1.4 TpeGoBaHusA K pe3yJIbTATaM OCBOCHUS COIEPKAHUS TN CHUNITUHBI
N3yuenne naHHOW y4eOHOW AMCIUIUIMHBI HAMPaBIEHO Ha (OPMHPOBAHHUE Yy OOYUAIOIIMXCS
cinenyromux komnerenuuii: OIIK-1; OIIK-2; ITK-1; I[TK-3, T1K-5.

HOB bynnamen-

HOU XVMHUH

pa3ziesoB KOJLIO-

No Wunexc | Conepxanue koMm- | B pe3ynbrare usydenus ydeOHOM UCIUIUIMHBL 00y4a-
[y, | KOMIE- | meTeHIMH (v eé IOLIUECS TOJKHBI
TEHIUN JacTH) 3HATh yMeTbh BJIAJIETH
1. OIIK-1 | cnocOOHOCTBIO UC- | TEOPETUUECKUE UCII0JIb30BATh METOaMH U
MOJIb30BaTh TOJNY- | OCHOBBI  (PyHJA- | TEOPETHYECKUE | MPUEMaMHU TI0-
YEHHBIE 3HAHMS | MEHTAJIBHBIX pa3- | OCHOBHI (yHMIa- | HCKa, o0pa-
TEOPETUYECKUX OC- | JIEJNIOB KOJIJIOW- | MEHTaIbHBIX 00TKH,  aHa-

au3a Ipu  pe-

TAJIBHBIX PAa3JIeIOB UIHOM  XWMHU | IIEHUH  TIPO-
XUMHMHU TIpU pelle- Opu  peuieHuu | peccuoHamb-
HUU  Tipodeccuo- npodeccuo- HBIX 3a/1a4

HaJbHBIX 3a4a4

HaJBbHBIX 3a1a4




THIBaTh PE3YJIbTATHI
HAyYHBIX dKCIEPU-

UTIBI PaOOTHI CO-
BPEMEHHOM Hay4-
HOM anmnaparypsl

TaJIbHBIE J1aH-
HBIE C IIOMOLIBIO
COBPEMEHHBIX

No Wunexc | Conepkanue koM- | B pesynbTare nzydenust yaeOHOM TUCHUIUIMHBI 00yYa-
[y, | KOMTIe- | TeTeHImH (wm eé FOIIUECS TIOJDKHBI
TEHIIUU 4acTH) 3HATh yMeTh BJIAJIeTh
2. OIIK-2 | BnageHWEM HaBbl- | OCHOBHBIE 3aKO- | II0JIb30BAThCS criocobamu 1o-
KaM{d TPOBEACHUS | HOMEPHOCTU TO- | XUMUYECKOH MO- | IyYeHUsl U HC-
XUMHYECKOTO JKC- | BEIEHUSI KOJUIO- | CyIol U 000pYy- | ClieZJOBaHHUS
NEPUMEHTa, OCHOB- | UAHBIX CHUCTEM U | TOBAaHHEM; JUCTIEPCHBIX
HBIMH CHHTETHYE- | METOJbI MX WC- | aHATU3UPOBATh | CHCTEM
CKUMU U aHAJIUTHU- | CJIEIOBaHUS U UHTEPIpETH-
YECKUMU METOIAMHU poBaTh  MOXY-
MOJIy4YeHUsI U WUC- YeHHbIE JKCIIe-
CIIETOBaHUS XUMHU- pUMEHTAIILHEIC
YECKUX BEIECTB M pe3yNIbTaThI.
peaKuuit
3. ITK-1 CITOCOOHOCTBIO BBI- | OCHOBHBIC 3aKOHBI | TPUMEHSATh OC- | HABBIKAMH T10-
MOJIHATh CTAHAAPT- | XUMUU, T[IPaBWJIA | HOBHBIC TIPUEMBI | TyU4EHUS U CTa-
HbIE oOIepanuu 1o | 0e30MmacHoOd  pa- | paboOThl B XMMH- | OMIIM3AIIUN
npearaeMbiM Me- | 0OTBI ¢ XHUMHYe- | YeCKOM Jlabopa- | MUCIEPCHBIX
TOUKAM CKUMHU U Jalbopa- | TOpUH; BBINOJ- | CUCTEM,
TOPHBIM 000PYZO- | HATH CTaHAAPT- | 00pabaThIBaTh
BaHUWEM, OCHOBHI | HbIE OIEpaluu | IKCIIEPUMEH-
TEOpUU XUMHUYE- | IO TpejJiarae- | TalbHBIC JaH-
CKOTO  JKCHEpHU- | MbIM METOJUKaM | Hble C IOMO-
MEHTA B KOJUIOW/I- | IPU  BBITOJHE- | IIbI0 KOMIIBIO-
HOM XUMUH HUU J1ab0paTop- | TEPHBIX TEXHO-
HBIX paboT, 00- | moruit
pabaThIBaTh dKC-
MEPUMEHTab-
HblE JaHHbIE C
MOMOIIIbIO  CO-
BPEMEHHBIX
KOMIBIOTEPHBIX
TEXHOJIOTHI
4. TIK-3 BJIQJICHUEM CHUCTe- | QU3UKO-XUMHUYe- | UCIOJIb30BaTh HaBBIKAMH pe-
MOM  (yHIOaMeH- | CKHME OCHOBBI IO- | OCHOBHBIE  3a- | IEHUS  KOH-
TaTbHBIX XHMHYE- | BEPXHOCTHBIX SIB- | KOHBI KOJUIOHWJ- | KPETHBIX TEO-
CKUX IOHSATUU JICHUH; HOM XUMHH [JI | pETUYECKUX U
OCOOCHHOCTH aJI- | OMHUCAHUSI CTPO- | IKCIIEPUMEH-
copOLMM Ha pa3- | €HUS U CBOMCTB | TaJbHBIX 3a/1a4
JUYHBIX TpaHu- JTUCTIEPCHBIX CH-
1axX pa3JesnoB CTeM, a TaKxke
¢a3; ocodeHHO- 00BSICHEHUS
CTH (PU3UKO-XH- cenupuku  Ux
MUYECKHUX JHC- MOBEICHUS
MEPCHBIX CUCTEM
U pacTBOPOB TI0-
JMMEPOB
5. [IK-5 CIIOCOOHOCTBIO TIO- | TEOPETUUECKUE o0pabaThiBaTh METOJaMH pe-
JTy4dath U 00paba- OCHOBBI U TIPUH- | SKCIIEPUMEH- TUCTPAIHU 1

00paboTKu pe-
3yJIbTATOB XH-
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No Wunexc | Conepkanue koM- | B pesynbTare nzydenust yaeOHOM TUCHUIUIMHBI 00yYa-
[y, | KOMTIe- | TeTeHImH (wm eé FOIIUECS TIOJDKHBI
TEHIIUU 4acTH) 3HATh yMeTh BJIAJIeTh
MEHTOB C TTIOMO- JUTSI TIPOBEJICHUST | KOMIIBIOTEPHBIX | MHUYECKUX IKC-
IIbI0 COBPEMEHHBIX | HAYYHBIX UCCIIE- | TEXHOJOTHi NEPUMEHTOB
KOMIIbIOTEPHBIX IOBaHUU
TEXHOJIOTHI

2. CTpyKTYpa H cofepKaHue TUCHHILIUHBI.

2.1 PacnipeaesieHne TPyA0EMKOCTH AUCHHUILIMHBI IO BHAaM padoT.

O6mast TpPyI0EMKOCTh TUCIUTIIMHBI cocTaBisieT 4 3a4.en. (144 ygaca), X pacnpenencHue
10 BUJaM paboT MPEACTaBICHO B TaOIHIIe

Bun yueGHOM paboThI Bcero CemecTpbl
JacoB ("gacer)
7 - - -
KonrtakTHasi paboTa, B TOM 4ncJje:
AyauTOpHBIE 3aHATHS (BCEro): 72 72 - - -
3aHAaTHA IEKIIUOHHOTO THUIIA 36 36 - - -
JlaGoparopHbie 3aHATHS 36 36 - - -

3aHATHSI CEMUHAPCKOTO TUIIA (CEMUHAPBI, IPaKTHYE-
CKHE 3aHSITHS)

Nuas koHTaKTHas padora:

Kontponb camocrositensHOM padotsl (KCP) 4 4 - - -
[Tpomexxyrounas arrecranust (VMIKP) 0,3 0,3
CamocrosiTesibHas paboTa, B TOM 4nce:
ITpopaboTka y4eOHOro (TEOpEeTHUECKOro) MaTepuaa 33 33 - - -
[ToaroroBka K TEKylemMy KOHTPOJIIO 8 8 - - -
KouTtpoJs:
IToaroroBka Kk sK3aMeHy 26,7 26,7 - - -
OO01ast Tpy10€eMKOCTh yac. 144 144 - - -
B TOM "HCTe KOHTaKTHAs | - 63 | 763 _ _ _
pabdora
3a4. e/l 4 4 - - -

2.2 CTpyKTypa AMCUMIIMHBI:
Pacnipenenenue BuoB yueOHOM pabOTHl M UX TPYAOEMKOCTH I10 Pa3zesiaM ITACIUILTAHEIL.
Paznensl nucuuruinHel, n3ydyaemsle B 7 cemecTpe:



KonnyecTBo yacos
Buea-
Ne HauMmeHOBaHKE Pa3IeiioB AYRMTODHas  yIHTOp-
Bcero pabora Has pa-
6ota
J | 113 JIP | CPC
1 2 3 4 5 6 7
1. |OcHOBHBIEC CBOWCTBA MOBEPXHOCTEH paszzaena a3 16 | 4 - 6 6
2.  |SIBneHMs KamWJUIIPHOCTH U CMAayMBaHMUSI. 18 | 6 - 6 6
3 AIcOpOLIMOHHEBIE CJION U X BJIIMSIHUE Ha CBOMCTBA 13 6 i 6 6
JIUCTIEPCHBIX CUCTEM
4.  |DmeKTpUUYeCKHe CBOMCTBA AUCTIEPCHBIX CHCTEM. 18 | 6 - 6 6
5. |YCcTOMYMBOCTH UCIIEPCHBIX CUCTEM 18 6 - 6 6
6. CtpykTypoobpa3oBaHue, PEOJIOTHHECKHE 1 CTPYK- 15 | 6 i 6 6
TYpPHO-MEXaHUYECKHE CBOMCTBA JIUCIIEPCHBIX CUCTEM
7 KonnonnHo—zmMquCKHe OCHOBBI OXpaHbI 7 ) i i 5
OKPY>KaIOIIEeH Cpebl
Umozo no oucuyuniune: 113 | 36 - 36 41
2.3 ConepsxkaHue pa3aejioB JUCHUINIMHBI:
2.3.1 3aHATHSA JIEKIIMOHHOT0 TUIIA
No HaumenoBanue Conepane pasiena dopma TEKyIIEero
paznena KOHTPOJIS
1 2 3 4
1. |OcHoBubIe cBoiicTBa mo- |[ToBepxHOCTHas 3Heprus ['m60ca n moBepx-| YCTHBIN Ompoc
BEPXHOCTEH pazfena (a3 |HOCTHOE HATsbKeHHE. MeToMbl OnpeeeHUs
MMOBEPXHOCTHOTO HaTsKeHUs. KpaeBoil yroii.
3aBUCHMOCTh TOBEPXHOCTHOTO HAaTSKEHUS
oT TeMmneparypel. CBsA3b MNOBEPXHOCTHOM
sHeprun ['mb0ca U MOBEPXHOCTHOM DHTAIIb-
NUU. DHTANBIUSA CMAaYUBaHUS U KO3 PHLu-
€HT TUIPOPUITHLHOCTH.
2. |SIBneHus KanwUISIpHOCTH |TepMOAMHAMUYECKHE YCJIOBHUSI cMadrBaHMs | TecT, KOJIOKBUYM
Y CMaYUBaHHUS U pacTekaHusi (IIOJHOTO CMauWMBaHUs) Ha
TBEPABIX M KHUJIKHUX MMoBepxHOCTsIX. Konmue-
CTBEHHBIC XapaKTEPUCTUKA CMaYUBAHUS:
KpaeBoil yroJ, TerjaoTa cMayluBaHus, padora
anrezun. M30uparensHoe cMaunBanue. JIno-
¢bunpHbIe U TMO(HOOHBIE TOBEPXHOCTH. Posh
SBJICHUI CMauuBaHus B )KUBOH npupoze. Ka-
nwuigspHoe  nasineHue. [lepBbiii  3aKoH
Jlannaca. 3aBUCUMOCTH JaBiI€HUS HACHIIICH-
HOTO Mapa U PacTBOPUMOCTH OT KPHUBHU3HBI
MOBEPXHOCTU pa3fena COCYIIECTBYIOIIUX
(a3 (3akon Tomcona (Kenbuna)). Camonpo-
M3BOJIBHBIC TPOIECCHl COOMPATENHHOU pe-
KPUCTAJUIM3aLUHA, H30TEPMUUECKOU Tepe-
TOHKHM BEIIECTBA, KallWJUIAPHOW KOHJEHCa-
1uu. Ponb KanmIsipHBIX sSIBIICHUH B OHOIIO-
THH U arpOTEXHUKE
3 |AxacopOmmonHsie ciion 1 |AnmcopOuusi Ha TpaHule pazaena ¢as. Ilo-| Ycrsiit onpoc,
WX BJIMSHUE HA CBOWCTBA |BEPXHOCTHO-AKTHBHEIE, MTOBEPXHOCTHO-
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AUCTICPCHBIX CUCTEM

WHAKTUBHBIE U TOBEPXHOCTHO-HEAKTUBHBIC
BelecTBa. M3oTrepMa moBEpXHOCTHOTO HATS-
xenus. YpasHenue [lIumkosckoro. [ToBepx-
HOCTHasi akTUBHOCTb. IIpaBuno [lrokio —
Tpaybe. MoHOMoOJIEKyIIpHAs afCcopOIus,
ypaBHEHUE H30TEPMBI azcopouun
JIburmiopa, @perinanuxa. [lonumonekysp-
Has agcopOuus. KanuuispHas KOHIeHCaIwus,
abcopOIHsI, XeMOoCOopOIHsI.

KOHTpOJIbHAsS pa-
oora

DNeKTpUYeCcKre CBOMCTBA
JUCTIEPCHBIX CUCTEM.

DNEeKTPOKMHETUYECKUE SIBJICHUS: AIIEKTPO-
dbope3, IEeKTPOOCMOC, TMOTEHIUATIBI CEIU-
MCHTAllUU U HpOTGKaHI/ISI. COBpeMeHHI:Ie
MIPEACTABJICHUS O CTPYKTYpPE ABOMHOTO 3JICK-
TPUYECKOTO CIIOS Ha rpaHuile pazaena das.
DJIEKTPOKUHETUYECKUI TOTEHIIUAI.

Tect, KOJIIIOKBUYM

Y CcTOWUUBOCTH quUcCIIepC-
HBIX CHCTEM

ArperaTtuBHasi U CeJMMEHTAIIMOHHAS yCTOMU-
YUBOCTh JIUCIEPCHBIX CHCTEM. ATrperarus-
Hasl yCTOWYMBOCTH JTMO(POOHBIX AUCTIEPCHBIX
cucteM. Dddexkr Mapanronu-I'mdoca (3¢-
(dexTHUBHAs ~ YOpYroctb  aacOpOIMOHHBIX
CJI0EB) Kak (pakTOp CTAOWIM3AIUU TUICHOK,
neH, sMmyibcuit. Crabunmsupyroiee aei-
CTBHE NBOWHBIX TU(D(PY3HBIX CIIOEB MOHOB.
CTPYKTYpHO- MEXaHH4YeckHuil O6apbep mo Pe-
OuHACpY Kak (DaKTOp CUIBLHOW CcTaOmiIm3a-
un. Koarymsamust muopoOHBIX 30J1ei 3Iek-
TPOJUTAMH: OCHOBBI Teopuu Jlepsiruna-
Jlannay-®epses-OBepOeka. IIpaBuno
[ynpue-I'apau. 30HBI YCTOWYHMBOCTH NP
nepesapsiike KOJJIOUHBIX YacTHIl.

YceTHBIN onpoc,
KOHTpPOJIbHAs pa-
6ota

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

Tunsl qucniepcHBIX CTPYKTYp. JucnepcHbie
CTPYKTYpHI, (GOPMHUpYIOIIHECS B PacTBOpax
BBICOKOMOJIEKYJISIPHBIX COeMHEHUI. Peoo-
TUYECKUE CBOWCTBA AUCHEPCHBIX CHUCTEM.
YpaBHeHue OUWHINTEWHA; TPUYUHBI aHOMA-
JIUU BS3KOCTHU JTUCIEPCHBIX CUCTEM, ddek-
TUBHasg Bs3KocTh. [lomHas peonoruueckas
KpUBasi AUCHEPCHOU CUCTEMBI C KOAryJssiu-
OHHOM CTPYKTYpOU

Tect

Kommonguo-xuMmuaeckue
OCHOBBI OXpaHBbI OKpYXka-
IOLLEH Cpeabl

CriocoObl 04MCTKH THIPOChEphl (BOIBI) OT
KOJUTOMJHBIX  3arpsi3HEHUN  (KoaryJsius,
bnokynsays, KoanecueHus, GuIbTpoBaHUE
u  yapTpaduiasTpanus, UeHTpudyruposa-
HHE).

OuncTka BOJBI OT MOBEPXHOCTHO-aKTUBHBIX
Y Pa3TUYHBIX TOKCUYHBIX BOJIOPACTBOPUMBIX
3arpsi3HEHUN (TEHHAs cemaparus, ajuacopo-
II1sl, HIOHHBIM OOMEH, BBeIeHUE aMopdu30-
BaHHBIX 3apOJbIIIeH KpUCTAITU3alUU, CO-
JIIOOMIA3ALHA).

VYceTHBII onpoc




2.3.2 3aHATHS CEMHHAPCKOI0 THIIA
CemuHapckue 3aHiTHs y4eOHBbIM IUIAHOM HE NPEyCMOTPEHBI.

2.3.3 JlaGopaTopHble 3aHATHSA

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

1. YeronuuBoCcTh | [MCIIEpCHOHHBIN aHAIN3 CYCIIEH3UM METO- | C/iada OT4eTa IIo Jia-
JTUCIIEPCHBIX CU- |IOM CEIMMEHTAIlMU B TPAaBUTAI[MIOHHOM OopatopHoii paboTte
CTEM noJe

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

CTEM

3. AncopburonHsie | XpomaTorpaduueckoe pa3ieIeHue CMeCH cJada oT4eTa 1o Ja-
CJIOU U WX BJIUS- |[MOHOB C TIOMOIIbIO HOHOOOMEHHBIX CMOJT OGopaTopHoi paboTe
HUE Ha CBOMCTBa
JTUCTIEPCHBIX CH-

CTEM

4. Ancopbunonnsie |MccnenqoBanue aacopOIMy U3 BOJIHOTO pac- | cjaada oTdeTa Io Jia-
CJIOM M MIX BJIMSI- |TBOpA HA aKTUBHOM YTJIE OoparopHoii paboTte
HUE Ha CBOMCTBA
JUCTIEPCHBIX CH-

CTEM

5. Onektpuueckue |OnpeneneHue 3IeKTPOKMHETHYECKOro o- | c/1aya OTyeTa Io Jia-
CBOICTBa UC-  |TEHLIMAJIa METOAOM AJIEKTPOOCMOCa OopatopHoii paboTte
MIEPCHBIX CUCTEM.

6. Onektpuueckue |OnpeneneHue 3JIeKTPOKMHETHYECKOro To- | c/1aya OT4YeTa Io Jia-
CBOMCTBA IUC-  |TEHIIMAJIa METOAOM dJIeKTpodopesa O6opaTopHoii paboTe
MIEPCHBIX CUCTEM.

7. CrpykTypoobpa- |OnpeneneHiue KpUTHISCKON KOHIIEHTpAIlMU | c/ada OTdeTa 1o Jia-
30BaHHUE, PEOJIO- |MUIIEITI0O00pa3oBaHus B pacTBopax [IAB OopatopHoii paboTte
TUYECKHE U
CTPYKTYpHO-MeE-

XaHUYECKHe
CBOICTBA JHC-
NEPCHBIX CUCTEM

8. Crtpyktypoobpa- |Onpenenenue n303IeKTPHIECKON TOUKU cJayda oT4eTa Io Ja-
30BaHuUeE, peoJio- |pacTBOpa >KEeJaTUHBI MO 3aBUCUMOCTU MYyT- | OopaTopHOii paboTte
TUYeCKue U HocTH 0T pH cpenbl
CTPYKTYpHO-Me-

XaHUYECKHE
CBOMCTBA JIHC-
MIEPCHBIX CUCTEM

9. AncopOumonnsie |MccrnenoBanre 30H KOAryJIsIiuu cIada oT4eTa II10 Jia-
CJIOU M MIX BJIHISI- OopatopHoii paboTte
HUE Ha CBOMCTBA
JUCTIEPCHBIX CH-

CTEM
10.  |AncopOuuonnsie |M3ydyeHne Koarymsiiuy THAPO30Js THAPOK- | cAada oTyeTa Io Ja-
CHUJa JKeJesa OGopaTopHoi paboTe




CJIOM M UX BJIMSI-
HUE Ha CBOMCTBa
JTUCTIEPCHBIX CH-
CTEM

11. |YcroiuuBocth |M3ydeHHe KMHETHUKHM KOAJECUEHIIMY 10 Bpe- | clladya OT4eTa 1o Jia-
JTUCTICPCHBIX CH- [MEHH >KU3HH Karelb OopatopHoii paboTte
CTEM
12.  |CtpykrypooOpa- |CTpyKTypHO-MEXaHHYECKHE CBOMCTBA IUC- | ClIadya OTYeTa Mo Jia-
30BaHHE, PEOJIO- [[IEPCHBIX CUCTEM O6opaTopHoii paboTe
TUYECKHE U
CTPYKTYpHO-Me€-
XaHUYECKHE
CBOMCTBA JIHC-
MIEPCHBIX CUCTEM

2.3.4 llpumepHasi TeMaTHKa KypCOBBIX pa0oT (IIPOeKTOB)
KypcoBsie paboThI (IpOEKTHI) Y4COHBIM IJIAHOM HE TIPETYCMOTPEHBI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eCIeYeHUs JJIi CAMOCTOSATeIbHOIH pPadoThI
00y4YyaIuXcs Mo JUCHUILINHE (MOIYJIIO)

[TepeueHsb yueOHO-METOIUIECKOTO 00ECTIEYCHHST TUCITUTUIUHEI I10

No Buxg CPC N
BBITIOJTHCHUIO CAMOCTOSITEIbHON PabOThI
1 2 3
1. IToaroroBka K BEI- 1. MeTtoau4eckre peKOMEHIAIMH 10 MTOJATOTOBKE OTYETa 1O J1abo-

MIOJTHEHHUIO U 3aIUTE |paTOpHOil paboTe, yTBepKAeHHBIE Kadeapoi GU3NIecKoil XUMHH,
nmabopaTopHbIX padoT |mpoTokos Ne 2 ot 30.08.2017 r.

2. MeTtoauueckie peKOMEHIalliY 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. yH-T, 2018.
89 c.

3. ®puapuxcoepr, M. A. Kypc kommongHoit xumuu [Tekcer] : yueo-
uuk / 1. A. @punpuxcoepr. - U3a. 4-e, ucnp. u mgor. - CII6. [u np.]
: Jlanp, 2010. — 411 c. : un. — (YueOuuku 11 By30B. CriennaibHas
muteparypa). — bubmumorp.: c. 404. — ISBN 9785811410705

4. ©ponos, 0. I'. Kypc kommongnoi xumun [ Tekcr] : moBepx-
HOCTHBIE SIBJICHUS U JUCTIEPCHBIC CUCTEMEI : [ ydeOHUK JUIst BYy30B] /
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] :
yueonnk / M.U. I'enbdpman, O.B. Kosanesuu, B.I1. FOcTtpatos. -
CIle. : Jlams, 2017. - 336 c¢. - Pexum nocryna
https://e.lanbook.com/book/91307

2. |llogroroBka k Teky- |l. @punpuxcbepr, . A. Kypc xomnounanoit xumuu [Teker] : yued-
eMy KOHTPOJTIO Huk / JI. A. @punpuxcoepr. - U3n. 4-e, ucnp. u nom. - CII6. [u ap.]
: Jlansw, 2010. — 411 c. : un. — (Yuebnuku ans By3oB. CrienuanbHas
muTepatypa). — bubnuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc xomnounHoit xumun [Teker] : moBepx-
HOCTHBIC SIBJICHHS U JUCTICPCHBIE CUCTEMBI : [y9eOHHK 1J1 BY30B] /
0. T'. ®pomnos. - Ctep. uzn., [mepenevarka ¢ uza. 2004 r.]. -
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Mocksa : AnbsHC, 2014. - 463 c. : un. - bubmuorp.: c. 452. - ISBN
9785903034819

3. 'enbdpman, M. 1. Komnmonanast xumust [ DNeKTpOHHBIN pecypc] :
yuebnuk / M.U. I'ensdman, O.B. Koanesuy, B.I1. KOctparos. -
CIIb. : Jlans, 2017. - 336 ¢. — Pexxum mpoctyna
https://e.lanbook.com/book/91307

4. Meroauyeckre peKOMEHIAIUY K OpraHUu3aliui ayJUTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSATENHHON) padOThI CTYIEHTOB: METO M-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. [lounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnonap: Ky6anckuii roc. yu-t, 2018.
89 c.

3. [ToaroroBka k mpo-
MEKYTOYHOM aTTe-
cTaluu (3K3aMeH)

1. ®punpuxcoepr, . A. Kypc xomtonnnoit xumuu [Teker] : y4ueo-
Huk / JI. A. @punpuxcoepr. - Uzn. 4-e, ucnp. u nom. - CII6. [u ap.]
: Jlanw, 2010. — 411 c. : un. — (Yuebnuku nus By3oB. CrienuanbHas
muTepatypa). — bubnuorp.: c. 404. — ISBN 9785811410705

2. ®ponos, 0. I'. Kypc xomnounnnoit xumun [Teker] : moBepx-
HOCTHBIC SIBJICHHS U JIUCIICPCHBIE CUCTEMBI : [ y9eOHHK AJI BY30B] /
1O. T'. ®pomnos. - Crep. uzn., [mepenevarka ¢ uza. 2004 r.]. -
Mocksa : AnbsHC, 2014. - 463 c. : un. - bubnuorp.: c. 452. - ISBN
9785903034819

3. 'enbdpman, M. 1. Komnmonanast xumust [ DNeKTpOHHBIN pecypc] :
yuebnuk / M.U. I'ensdman, O.B. Koanesuy, B.I1. KOctparos. -
CIIb. : Jlans, 2017. - 336 ¢. — Pexxum mpocryna
https://e.lanbook.com/book/91307

4. Meroanyeckre peKOMEHIAIUY K OpraHu3alui ayJUTOPHON 1
BHEAyIUTOPHOH (CaMOCTOSATEIHHON) padOThI CTYIEHTOB: METO M-
yeckue ykazanus / coct. T.I1. Cropoxenko, T.b. Ilounnok, A.B.
becnanos, H.B. Jlo3a. — Kpacnomap: Ky6anckuii roc. yu-t, 2018.
89 c.

Y4eOHO-METOAMYECKHE MaTepuajbl I CAaMOCTOATEILHONH pabOThl O0YYalOIUXCs W3
YKCJla MHBAJINU/IOB U JIML C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocrasnstorcs

B (hopMax, aJanTHPOBAHHBIX

K OTPaHUYEHUSIM UX 3/I0POBbs U BOCIPUATHS HH(POPMALIUU:

JUist L ¢ HapyLEHUsIMU 3PEHUS:

— B TIeYaTHOM popMe YBEITUICHHBIM MIPUPTOM,
— B popMe IEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina,

JIist UL ¢ HapyLIEHUsIMHU CIIyXa:

— B TIe4aTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.
Jlnig au1 ¢ HapyIIeHUSIMA OIIOPHO-JBUTATEILHOTO anmnapara:

— B meyaTHoi opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTAa,
— B popme ayamnodaiina.

3. O0pa3oBaTe/ibHbIEC TEXHOJIOTHH

st hopMupoBaHus TpodecCHOHATBHBIX KOMIIETCHIIMN B MPOLIECCe OCBOCHHS Kypca HC-
MOJIb3YETCsl TEXHOJIOTHS TPOo(dhecCHOHaTbHO-Pa3BUBAIOIIET0 00yUEHHs, TpelycMaTpUBalolas He
TOJIBKO Mepeaady TEOPETHUECKOr0 MaTepuasa, HO U CTUMYJIMPOBaHUE MO3HABATEIbHBIX 1EUCTBUI
cTyneHToB. [Ipu npoBeeHnH JIEKIIMOHHBIX 3aHATUH UCIOIb3YIOTCS MYIbTUMEIUNHBIE ITPE3eHTa-
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uu. B pamkax mabopaTOpHBIX 3aHATHN NPUMEHSIOTCS METO/IbI IIPOSKTHOTO O0yUYSHHS U UCCIie-
JIOBATEIbCKHAE METOABI. B mponecce caMOCTOATENBHON NEATENBHOCTH CTYIEHTBI HAXOMAT U aHa-
JTU3UPYIOT MEPEOBYI0 HAYYHO-TEXHUYECKYI0 MH(POPMALUIO, HCIIOJb3Ysl UMEIOLIYIOCs JIUTEpa-
Typy ¥ UH(OpPMAIIMOHHBIE TEXHOJIOTHUH.

Cemectp Bun 3ansarui Hcnonb3yemble HHTEpaKTHBHBIE 00pa3o- | KomnyectBo
(JI, ITP, JIP) BaTeJILHBIE TEXHOJIOTUHU JacoB
1 MynpTUMENUNHBINA KOMIUIEKC, B COCTaBE 36
MIPOEKTOP, IKpaH, HOYTOYK.
113 Y4eOHBIM IIIAHOM HE MPEIYCMOTPEHBI. -
7 BrimonaeHne mabopatopHbIX paboT B Ma-
JBIX Tpymnmax; o0paboTka pe3yibTaToB
JIP SKCIIEPUMEHTa W TPEICTABICHUE TONY- 36
YEHHBIX JAHHBIX B BUJE TpaUKOB U Tab-
T
Hroro: 72

4. OneHO4YHbIE CPEACTBA JJIsl TEKYIIEr0 KOHTPOJIS yCIeBAeMOCTH H NMPOMEKYTOUYHOI
aTTecTaluu
4.1 ®oH O1IEHOYHBIX CPEJCTB /sl MPOBeIeHHUsI TeKYIIel aTTecTaluu

Tekymuit KOHTPOJIb MPOBOAUTCS B (popMe YCTHOTO Ompoca Mo pa3jenaM ydeOHOM mpo-
IpaMMBbl, BBITMIOJIHEHUS! TECTOB, KOJUJIOKBUYMOB, PEIICHUs KOHTPOJIBHBIX padoT, 3aIuThl J1abopa-
TOPHBIX padOT U BHYTPUCEMECTPOBOM aTTECTALNH.

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

TecToBBIE 3a1aHUSA COCTOUT U3 PsAA TEOPETHUECKHUX BOIIPOCOB IO TEMATUYECKUM Pa3ie-
JaM paboueil mporpaMmbl y4eOHOW AMCHUTUINHBL

Cucrema OLEHOK BBINOJIHEHH KOHTPOJIBHOTO TECTUPOBAHUS:

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

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

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

ITpumep TeCTOB M KOHTPOJIBHBIX pabOT MO OTAEIBHBIM TEMaM JIEKIUH ISl IPOMEKYTOU-
HOT'O KOHTPOJISl 3HAaHUH CTYIECHTOB.

4.1.1 Ilpumepsl TeCTOB:

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

1. Kanunnsipuele siBiieHus: 00yCIIOBIEHBI BIUSIHHEM
1. nucriepcHOCTH Ha /1aBJICHUE HACHIIICHHBIX MTApPOB
2. IUCTIEpCHOCTU Ha BHYTPEHHEE JIaBJICHHE
3. AMCIIEPCHOCTU Ha pacTBOPUMOCTD
4. TUCTIEPCHOCTH Ha OBEPXHOCTHOE HATSKEHHE
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2. G — IOBEPXHOCTHOE HATSHKEHUE JKUJIKOCTH; I'y — PAANYC MEHHUCKA KUAKOCTH; p — TNIOTHOCTh
YKUJKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — YyCKOpEeHHE CBOOOAHOTO maieHust. BeicoTa moaHs-
THS KUJIKOCTH B Kamuuisipe co chepudeckumM MEHICKOM h paBHa

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

3. 6 — MOBEPXHOCTHOE HATSXKEHUE KUJKOCTH; Iy — PAJNYC MEHUCKA KUJIKOCTH; p — INIOTHOCTD
JKUJKOCTH; Po — IUIOTHOCTH Ta30BOM (a3bl; g — YyCKOpPEHHE CBOOOAHOTO maieHust. BeicoTa moaHs-
THS KUJKOCTH B KallWJUSIPE C MWIMHAPUYECKIM MEHHUCKOM h paBHa

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

4. IIpaBuIbHOE COOTHOLIEHHUE MEKIY BbICOTAMU MOJHITHSA KHUIKOCTU B CTEKITHHOM KalWUIsIpe
(hk) 1 Mexny cTekJIsIHHBIMU TU1acTUHaMHU (hrr), €cau TnaMeTp Kanuuisipa paBeH PacCTOSHUIO
MEXy IUIACTUHAMU (KalUJUIAp YU IUTACTHHBI YACTUYHO MOTPYKEHBI B OJIHY U TY K€ KHUJIKOCTb).

1. hxk = hn

2. hx = 2hn

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

5. hk = (1/4)hn

5. YMeHblIeHNE pasinyca KPUBU3HBI BOTHYTOIO MEHUCKA KUAKOCTU B KallWIUIAPE
1. yBenuuuBaeT BBICOTY KANMMUISIPHOTO MOJHATHS
2. yMEHBILAET BBICOTY KAMMJUISIPHOTO MOJHATHS
3. HE U3MEHSET BBICOTY KalUUIAPHOTO MOJAHATHS

6. YBenuueHue pacCTOSIHUSA MEXy IUIACTUHAMU, YaCTUYHO OIYIEHHBIMH B CMAuUBAIOIIYIO
KUJKOCTh

1. yBenMUMBaET BBICOTY KANMMIUISIPHOTO MOJHATHS

2. yMEHBILAET BBICOTY KAMMJUISIPHOTO MOJHATHS

3. HE U3MEHSET BBICOTY KallUUIAPHOTO MOAHATHS

7. PucyHOK, Ha KOTOPOM MPaBHJIbHO MOKa3aHO MOJIOKEHUE U (popMa MEHHMCKA BOJIbI B KaIlHJI-
Jsipe, UMEIOIIeM THAPOPHIBHYIO TOBEPXHOCTD

2. PucyHOK, Ha KOTOPOM MPABHIILHO MOKAa3aHO MOJI0KEHUE U (POpMa MEHHCKa BOJIBI B KaITHII-
asipe, UMEIoIeM TUAPOPOOHYIO TOBEPXHOCTD.
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9. Ha mpencTaBiieHHOM pUCYHKE MOKa3aH MEHHCK JKUIKOCTH B KaMILISIPe, UMEIOIIeM THO(IIIb-
HYIO MOBEPXHOCTh. 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; Gr-r U Grx — TIOBEPXHOCTHBIE HATSKEHUS HA Tpa-
HUI[AX TBEPJOrO Tella C Ta30BOH (a30il U KUAKOCTHIO, COOTBETCTBEHHO; 0 — KpaeBoii yrou. JXKuu-
KOCTb HE OyJIeT CaMONIPOU3BOJILHO MPOMUTHIBATH TIOPUCTOE TEIIO TIPH YCIOBUH

as ds Grr > Grox 0 < 90°
dV >0 dV <0
1 2 3 4
TECT2

nucrumnia "Kommongaaa xuMust”
[ToBepxHOCTHBIE SIBICHUS U JUCIIEPCHBIE CUCTEMBbI
AncopOnyst ra30B U IMapoB Ha TOBEPXHOCTHU TBEPABIX TEI
AncopOrust Ha OTHOPOTHOU MOBEPXHOCTH
3akoH ['enpu, ypaBHenue Jlenrmropa

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

1. BBIYKJIBIM 110 OTHOIIECHHUIO K OCH abciucc

2. BOTHYTBIM IO OTHOIIICHHUIO K OCH a0CIIHCC

3. TMHEUHBIM

2. 3akoH ['enpu cobmrogaeTcst
1. Ipu BBICOKOW KOHILIEHTpAIMH (AaBICHUM ApOB) ajcopOara
2. IpY HU3KOM KOHIIEHTPAIINH (JIaBICHUH MTapoB) ajcopbara
3. B cpenHeil yacTu U30TepMBI acopOLIuU
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3. YpaBHeHue JIeHrMiopa UCMoJib3yeTcs B Cllydyae
1. HeJTOKaIM30BaHHOM aICOPOIMH HA YHEPTETHUECKU OJTHOPOTHON TTOBEPXHOCTH
2. TOKaJU30BaHHOU aJCOPOITMY HA YHEPTETUUECKH HEOTHOPOIHOM MMOBEPXHOCTH
3. JIOKaTM30BaHHOM aJIcCOPOLNY HA YPHEPTETUUYECKU OJJTHOPOIHOM MMOBEPXHOCTH
4. KanWUISIPHOW KOHJEHCAIINU

4. YpaBaenue JIeHrMopa MOXeT ObITh UCITOIB30BaHO TIPH aIcOPOIIMK Ha
1. MUKpOTIOPUCTBIX aIcCOPOCHTAX
2. aacopOeHTax ¢ MepexoHbIMH MOPaMH B 00JIACTH BBICOKUX JIaBJICHHI MapoB

3. MaKpoOIOPUCTHIX aacopOeHTax

K
A=A P

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

1. ckopocTu amcopOIuu

2. aIcopOIIMOHHOTO PAaBHOBECHS

3. KOHAEHCcalun

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

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

7. A — ancopbuus; Ax — MakcUManbHas aIcOpOIHs; 6 — cTeneHb 3ar0THEHHSI TOBEPXHOCTH aJICOP-
OenTa; K — KOHCTaHTa aIcOpOIIMOHHOTO PAaBHOBECHS; C — PAaBHOBECHAsI KOHIICHTpAIHS ajcopoara.
VYpaBuenue Jlenrmiopa B 00J1aCTH HU3KUX KOHIEHTPAIMA TPUHUMAET BUJL

K
A=Kc A=Asc 0= A-Kc 0= Kc 0= —
1+ Kc

1 2 3 4 5

8. A — ancopOuus; p — paBHOBECHOE JIaBJIEHUE 1apa; Ps — IaBICHUE HACBILEHHOT'O Mapa.
PucyHok, Ha KOTOpPOM MPaBHJIBLHO MOKa3aH OOLIHMIA BU H30TepMbI ajicopbunu Jlenrmiopa.

A[ HAF A[ pfAT/ AW
p lp p p

P/ps

1 2 3 4 5

9. A — aacopbmus; A, — MakcuMasibHas agcopomus; K — koHcTaHTa aicopOIMOHHOTO paBHOBE-
CHSI; 0L — YTOJl HAKJIOHA TPSIMOM; C — paBHOBECHAsi KOHIIEHTpaIus ajcopbara.

PucyHnox, Ha KOTOpOM TIpaBUJIBLHO MOKa3aHa U30TepMa aJACOPOITMU B KOOPAUHATAX JTMHEHHOM
¢dopmbl ypaBHeHus JleHrMiopa.

4%. tgm:K 1."2& tgm:lf‘% Cf;& tgm:lf‘qm AMC tgm:lf‘qm]

oL o QL

_ M

c 1/e c
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4.1.2 Ilpumep KOHTPOJIBHOI padoThI:

KonrtponsHas pabdora 1

no pucuuruinie «Kosonanast xumusi»
1. Ilo xkakoMy ypaBHEHHIO MOXHO PAcCUUTATh ITOJIHYIO IOBEPXHOCTHYIO 3Hepruto? Kakue nan-
HbIe He0OXOIMMBI JIsl TAKOTO pacueTa?
2. Kak BA#sieT AUCNIEPCHOCTH BEIIECTBA HA €T0 PEAKIIMOHHYIO CIIOCOOHOCTD, JaBlICHHE Tapa,
PacTBOPUMOCTb, KOHCTAHTY PaBHOBECHUSI XMMHUECKOHN peakiun?
3. Ucnone3ys ypaBHenue bOT, paccunraiite ynenbHyI0 MOBEPXHOCTh aICOPOEHTA MO JaHHBIM
00 angcopOruu 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 crekiny npu 293 K , ecnm u3BecTeH kpaeBod yron O
=130". TToBepxHOCTHOE HaTsbkeHHe PTyTH 475 MJIx/M°>. Haiianre koddduumeHT pacTekaHus
PTYTH IO TOBEPXHOCTHU CTEKIIA.

4.2 ®oH/1 OLIEeHOYHBIX CPE/ICTB /ISl IPOBeAeHUs MPOMEKYTOYHON aTTeCTAUM

dopma KOHTPOJIS IS IPOBEACHUS TPOMEXYTOYHOH aTTECTAIMU MO AUCIUILTHHE — IK3a-
MeH. CTyneHTBl 0053aHbl CAAaTh SK3aMEH B COOTBETCTBHH C PACIIUCAHHEM M y4EOHBIM IUIAHOM.
DK3aMeH SBISIeTCS: OPMON KOHTPOJISI YCBOCHHS CTYJACHTOM YYEOHOH MpOrpaMMbl 1O JHCIH-
mHe. Jlo caaum sK3aMeHa CTyJIeHT JI0JDKEH BBIITOJIHUT J1a00paTopHbIe M KOHTPOJIbHBIE Pa0OTHI.
3amuTa 1a00paTOPHBIX padOT OCYIIECTBISIETCS B TEUCHHE CEMECTpa IOCIIE BBITIOITHEHUS IKCITe-
PUMEHTAIBHOM YacTu pabOThl HA OCHOBAHUHU MPOBEPKU MHUCHMEHHOTO OTYETa U YCTHOTO /U
MACBMEHHOTO OIpoca 00yJaromuXCcs Mo TeMe JIabopaTopHoi padoThl. [Ipu aTOM Homyckaercst Ha
ouHOU (hopme oOydueHust nponyck He Oosee 20% 3aHATHH, ¢ 00s3aTeNBHON OTPAOOTKOM MPOITY-
HICHHBIX Ta00paTOPHBIX paboT. CTYIEHTHI, Y KOTOPBIX KOJIMYECTBO MPOIMTYCKOB MPEBBIIIACT YCTa-
HOBJICHHYIO HOPMY, HE BBIITOJHUBIINE BCE BHUJIBI PA0OT U HEYIOBIETBOPUTEIHHO pabOTaBIINE B
TEUYEHUE CEMECTpa, MPOXOIAT COOECeIOBaHUE C IPEIOAaBaTesieM, KOTOPBIA ONpAIIuBaeT CTY-
JICHTa Ha TPEMET BBISBICHUS 3HAHUS OCHOBHBIX MOJIOKEHUH TUCUUIUIMHEL. [ cnaun sx3aMeHa
00yJaromuics TOJKEH IaTh YOBICTBOPUTEIBHBIC OTBETHI HA BCE BOTIPOCHI.

Pexomenayercs cienyromue KpUTeprUn OLEHKH TEOPETHYECKUX 3HAHUM Ha 3K3aMEHE.

O1cHKa «Hey0081emeopumeibHO» BBICTABISICTCS B TOM CIlTydae, €CIIH CTYJIEHT JIEMOH-
CTpUpYET:

- MOBEPXHOCTHOE 3HAHUE TEOPETHYECKOTO MaTepHaa;

- HEe3HAHHE OCHOBHBIX 3aKOHOB, MOHATHHA M TEPMUHOB y4eOHOM AMCUUIUIMHBI, HEBEPHOE
OTIEPUPOBAHUE MU,

- TpyOBI€ CTUIIUCTUYECKHE U PEUYEBbIC OIINOKH.

O1ieHKA «)0061€meopumebHO» CTaBUTCS CTYyICHTaM, KOTOPbIE IPHU OTBETE:

- B OCHOBHOM 3HAIOT Y4€OHO-TIPOrpaMMHBIN MaTepuall B 00bEMe, HEOOXO0IUMOM JUTS TIPEJI-
CTOsIIIeH y4eObl U paboThI 1O PO EeCcCuu;

- B IIEJIOM YCBOWJIM OCHOBHYIO JIUTEPATYPY;

- B OTBETAX Ha BOIIPOCHI HMEIOT HAPYIICHUS B MTOCIIEIOBATEIPHOCTH U3JI0KEHUS YIeOHOTO
MarepHaia, JeMOHCTPUPYIOT TOBEPXHOCTHbIE 3HAaHUS BOIIPOCA;

- IMEIOT KpaTKHE OTBETHI TOJIBKO B paMKax JICKIIHOHHOTO Kypca;

- IPUBOMAT HEUYETKUE (POPMYIMPOBKH OCHOBHBIX MTOHATUH U 3aKOHOB;

- IMEIOT CYIIECTBEHHBIC MTOTPEUTHOCTH U TPYObIe OIIMOKU B OTBETE Ha BOIPOCHI.

O1eHKa «xopouto» CTaBUTCS CTYACHTaM, KOTOPBIE IIPH OTBETE:
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- 00HapYXHMBAIOT TBEPIOE 3HAHHE MPOIPAMMHOI0 MaTepuasa, KOTOPbIM U3JIaraloT CUCTE-
MaTU3UPOBAHO, TIOCIIEIOBATEIIFHO M YBEPEHHO;

- YCBOWJIM OCHOBHYIO M HauboJee 3HauuMyI0 JJOMOJHUTEIbHYIO JINTEPATYPY;

- IOIYCKAIOT OTAEIbHbIC OIPEITHOCTH M HE3HAYUTENIbHBIC OIINOKH IIPU OTBETE;

- B OTBETaX HE JOMYCKAET CEPbE3HBIX OLIMOOK U JIETKO YCTPAHSET OT/IEIbHBIE HETOUHOCTH
C TTOMOIIIBIO JIOTIOJTHUTEIILHBIX BOITPOCOB TPETIOIABATEIIS.

O1eHKa «0maUuYHO» CTaBUTCS CTYJICHTaM, KOTOpPbIE IPU OTBETE:

- OOHapYKUBAIOT BCECTOPOHHEE CHCTEMAaTHUECKOE U TTyOOKOe 3HAaHNE TPOrPaMMHOTO Ma-
Teprana (3HaHHe OCHOBHBIX MOHATUH, 3aKOHOB M TEPMUHOB Y4€OHOH NUCIUIUIMHBI, YMEHHE OTIe-
pUpOBATH UMH);

- U3JIAraloT MaTepua JOrMYHO, MOCIE0BaTEIbHO, PA3BEPHYTO U YBEPEHHO;

- M3JIaTal0T MaTepHal ¢ I0CTaTOYHO YETKUMH (HOPMYIINPOBKAMH, OATBEPKAAEMBIMH TPa-
dukamu, uppaMu UM IPUMEPAMU;

- BJIJICIOT HAYYHBIM CTHJIEM PEUH;

- IEMOHCTPUPYIOT 3HaHHE MaTepHuala JIEKUUH, 0a30BbIX yYEOHUKOB M JIOTIOJIHUTEILHON
JUTEPATYPHI.

4.2.1. Bonpochbl K IK3aMeHY:

1. TIpenmer kommougHoM xumuu. [Ipu3Haku 0OBEKTOB KOJUIOMIHOW XUMHUH. [loBepxHOCTHAas
sHeprus. KonnuecTBeHHbIE XapaKTEpUCTUKU aucniepcHocTH. Kiaccudukaus qucnepcHbIX
cucreM. Komtonanas XumMusi 1 XUMUYeCKas TEXHOJIOTHSI.

2. TloBepxHOCTHOE HATSHKEHHE: TEPMOAMHAMHUYECKOE ONpeieieHne, GU3NUECKUN CMbICI, BIHS-
HUE TPUPOABI B3auMMOJAEHCTBYIOHNMX (a3. BriBoa ypaBHEHHUs U TOJHOM (BHYTpEHHEH)
SHEPTHH MTOBEPXHOCTHOTO cios (ypaBHeHHe | nOOca-I" enpmromnniia). 3aBUCUMOCTh TEPMOIH-
HaMHUYECKHX MMapaMeTPOB MOBEPXHOCTH OT TEMIIEPATypHhI.

3. Meron n36siTkoB ['1606ca. BeiBog pyHIaMeHTaIbHOTO acopOIIMOHHOTO ypaBHeHust [ nooca.
I'n66coBckas agcop6umst. YactHoe BhIpaxkeHue ypaBHeHHs [ m60ca. [loBepXHOCTHAS aKTHUB-
HOCTb; IOBEPXHOCTHO-AKTUBHBIE U TOBEPXHOCTHO-WHAKTHUBHBIE BEILIECTBA.

4. Anres3us U cMauMBaHUE; olpeesieHus. Y paBHeHue Jronpe st paboTsl aare3uu. Yroi cMa-
yuBaHus U ypaBHeHue FOunra. Ypasuenue /ronpe-tOnra nis padots! anresnn. Bausuaue [IAB
Ha aJre3uio U CMauynuBaHUE.

5. IlpaBuno ¢a3 ['mb66ca u aucrepcHOCTh. BiusiHue KpUBH3HBI MOBEPXHOCTH (IUCIIEPCHOCTH)
Ha BHYTpPEHHEE J1aBJIeHHE Tel (BbIBOJ U aHalu3 ypaBHeHUs Jlannaca). Kanwisipabie siBneHus
(ypaBHeHue JKiopeHa).

6. BuusHHe AUCTIEPCHOCTH HA TEPMOIUHAMUYECKYIO PEaKIIMOHHYIO CIIOCOOHOCTh. BBIBOA ypaB-
HEHUS KanwusipHoH KoHaeHcanuu KenbBuHa. BiusiHue qucnepcHoCcT Ha paCTBOPUMOCTD U
KOHCTAHTY PaBHOBECHSI XUMUYECKOMN peaKIuu.

7. Mertoapl Moxy4eHHs] AUCTIEPCHBIX CUCTEM: TUCIEPrUpOBAHUE W KOHJIEHCAIMs. YpaBHEHUE
Pebunnepa st paboThl AUCHEPTHPOBAHUSA. AJCOPOIIMOHHOE MOHIKEHHE MPOYHOCTH (3(-
dext Pebunnepa). Konaencarus pusndeckas nu xumudeckas. DHeprus [ m60ca odpazoBaHus
3apo/bliIa HOBOH (pa3bl IPU TOMOT€HHOW KOHIEHCALIUH; POJIb TIEPECHIIIECHUS.

8. Kraccudukanus mexanusmon agcopouuu. [Ipuposa ancopOMOHHBIX CHIT K KX OCOOCHHOCTH
npu pusudeckoi aacopOunu. BeiBo ypaBHEHUS ISl SHEPTHH TUCTIEPCUOHHOTO B3aMMO/IEH-
CTBHUS aToMa ajicopbata ¢ ajacopoberToM. M3otepma, nzocrepa, H30MUKHA aICOPOIIAH.

9. MounomornekyssipHas aacopO1us, popma u3orepMsl agcopouuu. Ypasuenue ['enpu. OcHOB-
HBIE TTOJIOKEHUS Teopuu JICHrMIopa, BBIBOJT ypaBHEHUS U €ro aHanu3. JInneitHas Gopma ypas-
HeHus Jlenrmropa.

10. Teopust monmmumonekymsipHoi aacopouuu BOT: mcxomHble MOJI0KEHUS, BBIBOJ YpPaBHEHUS
U30TepMBbI U ero aHanus. Jluneitnas ¢opma ypasHenus BOT. Onpenenenue yaenbHOH mo-
BEPXHOCTH aJICOPOCHTOB, KaTaJIN3aTOPOB U JP.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

KonnuecTBeHHbIE XapaKTEPUCTUKH MTOPUCTHIX MATEPHAJIOB: IOPUCTOCTD, yEIbHAs TOBEPX-
HOCTB, pa3mep mop. [lopucTeie Tena KOpmycKyIsIpHO#H, KPUCTALTHYECKON U TYOUaTOl CTPYK-
TYpBl, METOIBI UX nonyueHus. Knaccugukanus nop no JlyOuHuHY U T€OpUH a1cOpOLIUH.
AgncopOnust Ha MOPUCTHIX aacopOeHTax. Teopus KanWUIIpHOU KoHAeHcaruu. KanumisapHo-
KOHJICHCAIIMOHHBINA ructepes3nc. PacueT u Ha3HaueHUE UHTETpalbHON U U depeHnanbHON
KPUBBIX pacrpezeneHus: o0bema mnop mno ux pasmepam.

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

OcobeHHocTH ancopOIM Ha MUKPOTIOPUCTHIX afcopOeHTax. O000ImeHHOe YpaBHEHHUE TEO-
pun JlyounuHa (Teopus 00beMHOT0 3aII0JHEHUSI MUKPOIIOP), YaCTHBIE CIIy4aH 3TOTO ypaBHE-
Hus (ypaBHeHue JlyomHuna-PagymkeBuda). Pacuer obmero oobemMa MUKpPOTIOp IO U30TEPME
azcopOuu.

Ocob6ennoctu ancopouuu [TAB Ha rpanuiie pasaena pacTBOp-BO31yX. 3aBUCUMOCTD MTOBEPX-
HOCTHOT'O HaTsDKEeHUs oT KoHueHTpauu [IAB npu cobmonennn 3akona I'enpu. [ToBepxHOCT-
HOE JaBJICHUE a/ICOPOIIMOHHOM MJIEHKU. Y paBHEHUE COCTOSHUSA ABYMEPHOTO ra3a Ha TIOBEpX-
HOCTH JKMJKOCTH; pa3JIMYHbIE arperatHble COCTOSHHS aJCOPOLMOHHBIX IUICHOK. Bechl
Jlenrmiopa u onpezaenenue pazmepon mosiekyn [TAB.

HNonoob6menHnas aacop6uust. [Ipuponnsie n cuHTeTHUECKUE HOHUTHL. Kitaccudukanus HoHu-
TOB I10 KUCJIOTHO-OCHOBHBIM cBoicTBaM. [lonHas u quHamMuyeckas ooMeHHble eMKocTH. KoH-
CTaHTa paBHOBECHUSI HOHHOTO 0OMeHa, ypaBHeHne Hukomiabckoro.

BbIBO ypaBHEHMS AJI1 CKOPOCTH OCAXKJICHHUSI YaCTULl B TPAaBUTALIMOHHOM TI0JIE. Y CIIOBHS CO-
6monenus 3akoHa Ctokca. CelMMEHTALMOHHBIN aHANIM3, pacyeT U Ha3HAYCHHE KPUBBIX pac-
MIpPEAEIICHNs YaCTHULl IO pa3MepaM.

[Ipupona 6poyHoBckoro aBwxkeHus. [loHsATHE U onpeieneHre CPeaHEKBaIPAaTUIHOTO CIBUTA
1o BbIOpaHHOMY HampaBiieHUI0. B3auMocBs3b MKy CpeAHEKBaAPAaTUYHBIM CIBUTOM H KO-
s punmentom nuddys3un (BeIBoA 3aKkoHA DHHINTEHHA-CMOITYXOBCKOT0). DKCIIEPUMEHTAb-
Hasl MPOBEPKA 3aKOHA.

CennmMeHTalimoHHO-11(p(y3HOHHOE paBHOBecHE (TUIICOMETPUYECKUN 3aKOH). BeiBoz ypaB-
HeHus. PakTophl, BIUAIOIINE HA CEAMMEHTALIMOHHYIO YCTOMUUBOCTD TUCIIEPCHBIX CUCTEM.
Mexanusmbl 00pa3zoBaHus ABOHHOrO 3iekrpudeckoro ciost (JI9C). CooTHOmEHUS MEXTY
3JEKTPUYECKUM IOTEHLIHAJIOM M NOBEPXHOCTHBIM HaTsDKeHUEM (ypaBHeHHMs Jlunmmana).
DneKTpOoKaNnWUISIpHbIE KPUBBIE U onpeaenenne napamerpos J10C.

O6mme npencrasnenust o Teopusix crpoenust JIDC. YpaBuenue Ilyaccona-bonsiimana mist
muddysnoit yactu J1IC u ero perieHune s ciaydast ciabo3apsHKeHHBIX TOBEPXHOCTEH. YpaB-
Henue ['yu-UYenmena.

Cospemennas teopusi ctpoerus JIIC (teopus LlTepHa); pons cneunduyeckoit aacopOum,
nepe3apsiaka nosepxHocTu. [Ipumepsr o6pazoBanus [IDIC. Ctpoenne Mumeisbl (GopMyItsl
JA3C).

DJIEKTPOKMHETUYECKHUE SABJICHUA. DJIEKTPOKMHETHUYECKUM MOTEeHIHAI. YpaBHeHHe CMoy-
XOBCKOTO JUISI 3JIEKTpoOcMoca U dnekTpodopesa. DPheKThl, HE yIUThIBAGMble YpaBHCHHEM
CMOITyXOBCKOTO (ITOBEpXHOCTHAsI MIPOBOAUMOCTD, 3JEKTPO(POpeTUIecKoe TOPMOKEHHE, pe-
JIaKCAIIMOHHBIHN 3D PeKT).

JIBa Buja yCTOMYMBOCTH AUCHEPCHBIX cucTteM. JInoduibabie 1 1H0opoOHBIE cucTeMbl. Kpu-
Tepuit mnodunsHOCTH 0 Pebunnepy-llykuny. Tepmoannamuueckue 1 KuHeTHUYECKHE (ak-
TOPBI arperaTUBHON YCTOMYMBOCTH TUCHEPCHBIX cucTeM. [IpumMeps! TnoduiabHbIX U 110 00-
HBIX AUCIIEPCHBIX CUCTEM.

JInodunsubie nucnepcHbie cuctembl. Kiaccudukanms u obmias xapakrepuctuka [TAB. Tep-
MOJMHAMUKA U MEXaHW3M MuIlesuiooopazoBanus. Ctpoenue muneiut [IAB B BOAHBIX U yrite-
BOJOPOAHBIX cpeaax. ComoOunu3anus.
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26.

27.

28.

29.

30.

31.

32.

33.

34.

JIno¢unbHbIe AUCTIEpCHBIE cucTeMbl. ICTHHHO pacTBopuMBbIe U KosutouHble [TAB, ux kiac-
cudukanusa. MunennooOpa3zoBaHue, CTPOCHHE MUIEIUT, MeTo bl onpenencHuss KKM. dak-
topsl, Biaustomne Ha KKM nonubix u HenoHHbix [TAB.

JInodobubIe qucniepcHbIe cucTeMbl. DAaKTOPHI arperaTUBHON YCTOMYMBOCTH JIMO(HOOHBIX CH-
creM. brictpas u MeanenHas koarymsus. Kuneruka koarynsiuuu no CMOIyXOBCKOMY (BBI-
BOJ| ypaBHeHUs1). OnpeeneHne KOHCTAHTbI CKOPOCTH U BPEMEHU MOJIOBUHHOMN KOATyJISLIUH.
3aBUCHUMOCTD YHCIIa YACTHUI] PA3HOTO MOPsI/IKa OT BPEMEHH.

Teopus IJIDO. PackinHuBaromiee JaBI€HUE U €0 COCTABIISIIOIINE. Y pPaBHEHUE ISl SHEPTUU
AIIEKTPOCTATUYECKOTO OTTAIKUBAHUS TPU B3aMMOJCHCTBUH CIa003apsHKEHHBIX MTOBEPXHO-
creid. [ToTeHImanbHbIe KPUBBIE B3AMMOACHCTBUS YaCTHIL ISl arperaTUBHO YCTOMYMBOW U He-
YCTOMUYMBOU JUCIEPCHBIX CUCTEM.

[Ipupona cusl IPUTSHKEHUS U OTTAJIKMBAHUSA MEXAY YaCTUIIAMHU B JUCIEPCHBIX CHUCTEMaX.
YpaBHEeHHE 751 SHEPTUHN TPUTHKEHUS Mexny yactuiiamu. Koncranra ['amakepa u ee ¢puzu-
YECKUU CMBICI. AHAJIN3 3aBUCUMOCTH CYMMAapHOUM YHEPTUHU B3aUMOJICUCTBUS YaCTHI] OT pac-
CTOSIHUSL MEXIY HUMH.

®DakTOpBI arperaTUBHON yCTOWYUBOCTH JTUO(POOHBIX JUCHIEPCHBIX CUCTEM. DJIEKTPOJIUTHAS
KoaryJsitus (KOHLIEHTpAllMOHHAsi M HeWTpanu3auuoHHas koaryisiuus). [Ipasuno ynbiie-
["apau u 3akon [epsruna. CriocoObl crabunu3anuu JHO0(HOOHBIX JUCTIEPCHBIX CUCTEM.
Crtpykrypoobpa3zoBanue B cooTBeTCTBUU ¢ Teopueit [1JIDO. KoarynsimoHHO-THKCOTPOITHEIE
Y KOHJICHCALIMOHHO-KPUCTAININ3aMOHHbIE CTPYKTYpBI. [lepexon oqHuX CTPYKTYyp B IpyTHE.
Knaccudukanuss TUCHIEPCHBIX CHCTEM II0 PEOJIOTUYECKUM (CTPYKTYPHO-MEXaHUUYECKUM)
CBOMCTBAM.

Heroronosckue xxunkoctu, ypasHeHus Herotona u Ilyaseiinsa. Meroas! u3MepeHus BA3KOCTH.
YpaBHeHue DUHINTEHA JIsI BA3KOCTH AUCIEPCHBIX CUCTEM, YCIOBHS €r0 MPUMEHEHUS.
Peonornueckuii METOA UCCIIEIOBaHUS CTPYKTYp B AUCHEPCHBIX cucTeMax. Peonornueckue
Mozenu uaeansHbix ten (Mmogenu ['yka, Hetotona, Cen-Benana-Kynona). Kpusbie Teuenus
PEATBbHBIX KUAKOOOPA3HBIX U TBEPIOOOPA3HBIX CTPYKTYPHUPOBAHHBIX CHCTEM.
KomnoniHo-XxuMHYecKre OCHOBBI OXPaHbl OKPYKAKOLIEH CpeJIbl.

4.2.2 TIlpumep 3K3aMeHAIIMOHHOTO OuJIeTa:

DenepajibHOE TOCYIAPCTBEHHOE OI0IKETHOE 00pa30BaTe/ibHOE YUpexKIeHue
BbICIIEr0 00pa30BaHUA
«Ky0aHCcKHil rocy1apcTBeHHbIl YHUBEPCUTET»
Hanpagsnenue noarorosku 04.03.01 Xumus
Kadenpa puznueckoit xumun
Jucnunimnna «KosjiouaHass Xumusi»

DK3aMeHaAHOHHBIN ouiaer Ne 1

1. HMonoobmennas ancopbuus. Ilpupoanbie n cuHTeTHUecKue HOHUTHL. Knaccudukanms

MOHUTOB IO KHUCJIOTHO-OCHOBHBIM cBoicTBaMm. [lomHas M auHamuyeckas OOMEHHBbIE
emkoctu. KoHncranra paBHoBecust HOHHOTO 0OMeHa, ypaBHeHHe Hukoabckoro.

2. KoninonaHo-XMMHUYECKHE OCHOBBI OXPaHbl OKPYKAIOIIEH Cpeibl.

3aBenyrouuii kadenpoit
JI-p XUM. HayK, podeccop B.1. 3a6omorkuii

OreHOYHBIC CPEICTBA IS WHBAJIU/IOB U JIMII C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3J10PO-

BbsI BBIOMPAIOTCS C YYETOM MX MHAWBUAYAIBHBIX MCUXO0()U3NIECKUX OCOOCHHOCTEH.
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— IIpU HEOOXOMMOCTH UHBAIMIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
HPEIOCTABIISCTCS AOTIOIHUTEIBHOE BPEMS [T IOATOTOBKH OTBETA HA HK3aMEHE;

— IIpU TPOBEJICHUH IPOLETYPHl OLICHUBAHUS PE3YJIbTATOB 00YUYEHUSI WHBAIMIOB U JIMII C
OTPaHMYECHHBIMU BO3MOYKHOCTSMH 3I0POBbBsSI ITPEAYCMAaTPUBACTCS MCIIOIb30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAMBUIYATbHBIMH OCOOCHHOCTSIMU;

— NIpH HEOOXOIUMOCTH ISl 00YJAIOMINXCS ¢ OTPAHMYCHHBIMU BO3MOKHOCTSMH 37I0POBbSI
U MHBAJIMJOB MIpOIlelypa OLCHUBAHUS PE3yJIbTATOB OOYUEHHS IO TUCLUIUIMHE MOXXET MPOBO-
JITHCS] B HECKOJIBKO JTAIOB.

[Tporetypa olieHUBaHUS Pe3yJIbTATOB 00YUYEHUS MHBAIUIOB U JIUII C OTPaHMYEHHBIMH BO3-
MOKHOCTSIMH 370POBBSI I10 AUCLUITIIMHE (MOJIYJIIIO) IIpeTyCMaTpUBAET PEeI0oCTaBIeHHE HH(pOpMa-
K B hopMax, alanTHPOBAHHBIX K OTPAaHUUYEHHSIM UX 3/I0POBbs U BOCIIPUATUS HHPOPMALIUH:

JU7st UL ¢ HapyIICHUSIMH 3PSHUS:

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

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JUnist a1 ¢ HapyIIEeHUsIMH CITyXa:

— B IIe4aTHOU ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JU7st U1 ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO ariapara:

— B meyaTHoi (opme,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

5. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHON Yy4eOHOM JTUTEPATYPbI, HEO0XOAUMOM I
OCBOECHUS TUCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHast JIuTepaTypa:

1. ®punpuxcoepr, . A. Kypc xomnonnnoit xumuu [Teker] : yueOnuk / JI. A. @puapuxcoepr. -
W3n. 4-e, uctip. u pom. - CII6. [u ap.] : Jlaas, 2010. — 411 c. : wr. — (YueOHUKH 7151 BY30B.
CrennanpHas 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., [mepeneyatka ¢ uza. 2004 r.].
- Mockga : AnesaC, 2014. - 463 c. : uin. - bubmuorp.: c. 452. - ISBN 9785903034819

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

5.2 Jlono/iHUTeIbHAS JTUTEpATypa:

1. lyxkwun, E. JI. Konnougnas xumus [Tekcrt] : yaeOHHK 17151 OaKaJIaBpOB : YYCOHHK TSI CTYCH-
toB By30B / E. JI. lllykun, A. B. Ilepuos, E. A. Amenuna. - 7-e u3z., ucrp. u gon. - Mocksa :
Opaiit, 2014. - 444 c. - (bakanaBp. ba3zomwiii kypc). - bubmumorp.: c. 433. - ISBN
9785991627412.

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

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

4. Ceprees, I'. b. Hanoxumus [Tekct] : yuebroe nmocodue ans cryaentos / I'. b. Ceprees. - [3-¢
u3a.]. - M. : Kawxknsrit qom "Yausepcutet”, 2009. - 334 c. : wi. - bubnuorp. : ¢. 307-333. -
ISBN 9785982276216
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5. Pycanos, A. . Munemnoo0pa3oBaHe B pacTBOpax MOBEPXHOCTHO-aKTUBHBIX BEIECTB [Dek-
TpoHHBIN pecypc] : Monorpadwust / A. 1. Pycanos, A. K. lll¢kun. - Cankt-IlerepOypr : Jlanp,
2016. - 612 c. — Pexxum gocryna https://e.lanbook.com/book/76283

6. Pycanos, A. U. Jlekiuu o TepMoIMHAMHUKE TTOBEPXHOCTEH [ DIEKTPOHHBIN pecypce] : yueOHoe
nocobue / PycanoB A. W. - CII6. : Jlaws, 2013. - 240 c. — Pexum pocryma
https://e.Janbook.com/reader/book/6602/#1

5.3. [lepuoauyeckue U3TaHUA:

1. Komnonansiii xypnan - u3n. MAUK «Hayka/Htepnepeonuka», Pleiades publishing. ISSN
PRINT: 0023-2912 (Beixogut 1 pa3 B 2 mecsua).

2. Bectnuk MI'Y.Cepusa2: Xumus - uzg. MI'Y um. M.B. JlomonocoBa ISSN 0579-9384 (Beixo-
Ut 1 pa3 B 2 mecsina).

3. W3BecTus BBICIINX YY€OHBIX 3aBEACHUI : HAy4.-T€XH. )KYpPH. XUMHUS U XUMUYECKasi TEXHOJIO-
rusi/ UBaH. roc. XuM.-TeXHOJ. YH-T. - UBaHOBO :. ISSN 0579-2991. (BpIxoauT exeMecsqHo).

4. «3Bectusa Axanemun Hayk. Cepus xumuueckas» JKypHan Poccuiickoil akagemun Hayk Wn-
nexc 70357 (BBIXOOUT €KEMECIUHO).

6. Ilepeuenr pecypcoB HMH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTH «UHTep-
HeT», He00XOAMMBIX /115l OCBOCHUS TUCHMUILINHBI (MOTYJIs1)
http://elibrary.ru/ Hayunas snekTpoHHas OMOJIMOTEKA.
http://webofknowledge.ru/ Undpopmannonno-ananutuaeckas 6aza Web of Science.
http://www.ecolife.ru XKypHnan "DKonorus u Ku3Hb".
http://www.chemnet.ru Xumudeckass HHPOPMAIIMOHHAS CETh.
http://www.gpntb.ru/ - ['ocynapcTBeHHas MyOJIUYHAs HAyYHO-TEXHUYECKass OnOIroTeka
(T'TIHTB).
http://www.sciencedirect.com/ — DeKTpOHHas KOJUICKIUS HAyYHON U TEXHUYECKOM MTOTHO-
TEKCTOBOM 1 dubnuorpaduueckoit napopmaruu ScienceDirect.
7.  http://www.springer.com/ DIeKTpOHHBIE )KypHAJIbI U3AaTEIbCTBA Springer.

e

N

7. MeToan4yeckue yKazaHus 1Jis1 00y4AKIIUXCS 110 OCBOEHHU IO TN CHUIIIHHBI (MOTYJIs1)

Oobuwgue pekomenoayuu.

N3yuenne quCIUIIIMHBI CIIeAyeT HaYuHATh ¢ TPOpadOTKH pabodeil mporpaMMbl, 0co00e
BHUMaHUE, YACIss [EIsIM U 3a/1adaM, CTPYKTYpPE U COJIEPKaHUI0 Kypca.

CamocTosTenbHas paboTa IPOBOAUTCS C LB YTIyOIeH!s 3HAaHUM 110 TUCHUIUIMHE U TIpery-
CMaTpUBaET:

- YTEHHUE CTYIE€HTaMU PEKOMEHJOBaHHOM JINTEPATYpPhl U YCBOCHHE TEOPETUUECKOIO MaTe-

puana JUCIUILTAHBI,

- IOATOTOBKY K Ja0OPAaTOPHBIM 3aHATHUSM;

- paboty ¢ lHTepHET-UCTOUHUKAMU;

- IOATOTOBKA K DK3aMEHY.

[TnanupoBaHNe BPEMEHHM Ha CaMOCTOSITENbHYIO paboTy, HEOOXOJUMOTO0 HAa H3y4YCHHE
HACTOALIEH AMCHUIUIMHBI, CTYAGHTaM JIydllle BCEro OCYIIECTBISATh Ha BECh CEMECTD,
npelycMaTpuBasi IIPU 3TOM PETYISIPHOE IOBTOPEHUE IMPOMICHHOTO Marepuana. Marepuai,
MOJIyUYEHHBI Ha JIEKIUAX, HEOOXOAUMO PEryJsIpHO JOTMOJHSTh CBEACHUSIMH U3 JIMTEPATYPHBIX
MCTOYHUKOB, MPUBECHHBIX B paboyeil mporpaMme TUCITUTUIAHEIL.

VYcnemHoe OCBOGHHME AMCHMILIMHBI TPENojiaraeT AaKTUBHOE, TBOPYECKOE Yy4yacTHe
CTyJIEHTa TyTeM IUIAaHOMEPHOW, TIOBCEAHEBHOW paboThl. s OCBOCHHUS AMCIMILTAHBI
"Konnounnas xuMus" pu caMOCTOSITEIFHON paboTe CTYACHT TOKEH UMETh:

1. KoHncnexT nekiuii B 0yMa)XHOM WJIH SJIEKTPOHHOM BUJIE.

2. Y4eOHHKHU B COOTBETCTBHUHU CO CIICKOM JIUTEPATYPHI.

3. Terpanp ans 1ab0paTOpHBIX padoT.
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Paboma ¢ koncnekmom nekyuii.

[IpocMOTpUTE KOHCHEKT cpa3y MOCHE 3aHSATHUM, OTMEThTE MaTepual KOHCIEKTa JEKIUH,
KOTOPBIA BBI3BIBACT 3aTPpyJHECHMS M1 IOHMMaHusA. llomblTaiiTech HaWTH OTBETHI Ha
3aTPYJHUTEIBHBIE BOIIPOCHI, UCIOJIB3Ysl PEKOMEHYEMYIO JIUTEepaTypy. Eciin caMocTOSTENbHO HE
yJanoch pazoOparbcsi B Marepuaie, chopMyaupyiTe BONPOCH U OOpPAaTUTECh 3a MOMOIIBIO K
IPENoJIaBaTel0 Ha KOHCY/IbTAlMU WK Omkailmeil nekuuu. PerynspHo oTBoauTe BpeMs JUIs
NOBTOPEHMSI MPOMJIEHHOI0 Marepuana, MpPOBEPssl CBOM 3HAHUSA, YMEHHUS U HAaBBIKM IO
KOHTPOJIBHBIM BOIIPOCAM.

Buvinoanenue nabopamopnvix pavom.

JlaGopaTopHble pabOTHI BBIMOJIHAIOTCS 00YYarOIIMMUCS B MalbIX Tpynmnax (oObrgHO 2-3
yenoBeka). B Hauane kypca MpPOBOIUTCS MHCTPYKTaX MO TEXHHUKE O0€30MacHOCTH paboOThI B
XUMHUYECKON JIabOpaTOpUM U COCTaBIIsIeTCSl TpaduK BBIMOJHEHUS Ja0OpaTOpPHBIX pPadoT.
BrimotHeHME 1a00paTopHOM pabOTHI BKIIFOYAET B C€0s CIACAYIOIINE ITAITbI:

1) TOAroTOBUTENBHBIN 3TANl (CaMOCTOSATENbHAS paboTa CTYICHTOB);

2) moTy4eHHE JA0IMYCKa K BBIMOTHEHUIO AKCIIEPUMEHTATIBLHOM YacTH JJabopaTopHOI paboThI
(koHTaKTHas padoTa C MpernoaaBaTesieM KakJJoi Masloi TpyIIb);

3) BBIMIOJIHEHUE DJKCIEPUMEHTAIBHOM YacTh JabopaTopHOM pabOThI MOA KOHTPOJIEM
IpernoiaBaTes;

4) aHaNW3 MOJIyYEHHBIX pe3ylbTaToB, (POPMYIMPOBKA BHIBOJA M MOATOTOBKA K 3alUTE
1abopaTopHOi PabOTHI (MOXKET BBIMOIHITHCS KaK CAMOCTOSITEIbHASI padoTa CTyIeHTa JOMa, WIH
01 KOHTPOJIEM IIPETIOAaBaTesl B TEUEHUE BPEMEHH, BBIJICIIEHHOTO Ha 1a00paTOpHbIe pabOThI MIIH
B X0/1¢ MHOM KOHTAaKTHON pabOThI C MPETOIaBaTEIIEM);

5) 3amuTa mabopaTopHO pabOThl (KOHTaKTHAs paboTa C MpernoaBaTesem).

[Tocye BBIMONHEHUS BCEX 3TUX ITAINOB JIAOOpaTopHasi paboTa CUNTAECTCsl BHITOJIHEHHOM.

Iloozomosumenvnuiii sman.

Ilepen 3ansTHeM oOOyyarOmMMCS HEOOXOAWMO TMOATOTOBUTCS K  BBIIOJIHEHUIO
nabopaTopHo# paboThl. TeopeTnyeckas moAroToBKa HeOOX0uMa JIJIs TPOBEACHUS SKCIICPUMEHTA
U JOJDKHA TPOBOAMUTHCS OOYUYAIOUIMMHUCSA B TMOPSIKE CaMOCTOATENbHOM paborel. Ee cnenmyer
HAaYMHATh BHUMATEIBHBIM Pa300pOM PYKOBOJICTBA K JiabopaTropHoil pabdoTe. Teopermyeckas
MOJrOTOBKA 3aBEPIIACTCS MPEIBAPUTEILHBIM COCTABICHHEM OTYETa B TaOOPaTOPHOM KYypHAJIE CO
CJIEYIOIINUM MOPSAIKOM 3aMuceil:

HaszBanue pa0GoThbI.

[ens paboThI.

ObopynoBanue.

Xon paboThl, KOTOPHI B TOM YHCII€ BKJIOYACT PUCYHKH, CXEMBbI, TaOJIUIbl, OCHOBHBIC
dopMynbl JUIA OINpeNesieHUs] BEIUYMH, a TaKkKe pacyeTHble (OpPMYJbl A ONpeAeTeHUs
MOTPEIIHOCTENH U3MEPSAEMBIX BEIHUHMH.

Ilonyuenue 0onycka K 6blNOJIHEHUIO IKCNEPUMEHMANbHOU Yacmu 1a60pamopHol pabomal.

[Tpuctymas k 1abopaTopHbIM paboTaM, HEOOXOAUMO MOTYUUTh y JIa0OpaHTa IPUOOPHI, pe-
aKTUBBI U 000pya0BaHUE, TpeOyeMble JUIsl BRIIOTHEHUs paboThl. Pa3oOpaThcs B Ha3HAYCHUU Ma-
TEpHUAJIOB, XUMUYECKOM MOCYIbl, MPUOOPOB U MPUHAICKHOCTEH B COOTBETCTBUU C UX TEXHUYE-
CKUMH JaHHBIMU. [loJlyduTh JOMYCK K BBIMOJHEHUIO J1a00paTOpHON paboThl y MpenoaBaTes.
Jlomyck CTyIEHTHI MOJIy4aloT B pe3y/bTaTe YCTHOTO ONpoca MpenojaBaTeieM O MOpsAIKe BbINOJ-
HEHMSI SKCIICPUMEHTA, MPEyCMOTPEHHOTO IaHHOW J1abopaTopHOi paboTOM.

Buvinonnenue sxcnepumenmanvrou yacmu n1abopamopuol pabomsi n00 KOHMpOJiem npe-
nooasamesl.

3aTemM 00y4aromuecs: BBITONTHSIIOT dKCIIEPUMEHTAIBHBIN dTan J1abopaTopHOW padOThI, B
X0JIe KOTOPOTO 3aIMCHIBAIOTCS BCE M3MEPEHHBIC BEIMYMHBI C 0053aTEIbHBIM YKa3aHUEM UX pa3-
MEpHOCTH B 4icTOBUK. He omyckaeTcs: HCIOJIb30BaHHE YePHOBMKOB /JIsl 3aIMCH IKCIEepPH-
MEHTAJIbHBIX JaHHBIX, 3alIUCh KAPAHJAAIIOM H HHbIE CIIOCO0BI, 1al01IHe BO3MOKHOCTH KOP-
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PEKTHPOBKHU MOJYy4YeHHBIX Pe3yJbTaToB. B ciydae, eciii B METOAMYECKUX YKa3aHUAX K J1a0o-
paTopHOii paboTe mpeII0kKeHbI TaOIUIIbI WIIN MIA0JIOH JIJIS 3aIMCH SKCIIEPUMEHTAIBHBIX TaHHBIX,
TO 3aIIOJIHAIOTCS 3T TaOIHIIBI U 11a0JI0H. B MHOM citydae 3amich SKCIIEPUMEHTATBHBIX JaHHBIX
JIeJIaeTcsl CTYJICHTOM B TPOU3BOJIBLHOM (popme.

[To okOHYaHWH BBHITIOTHEHHS SKCIIEPUMEHTA CTYACHTHI TOJDKHBI IPUBECTH CBOE pabodece
MECTO B MOPAIOK U BBIMBITh UCHOJB3YEMYIO XUMHUECKYIO nocyny. [locie aToro pabouee mecto
CaeTcs MPEeToAaBaTeNio WK JJA00PaHTY U B 1a00PATOPHEIH KypHA CTYJEHTa CTABUTCS OTMETKA
O BBINIOJTHEHUH 3KCIIEPUMEHTANILHOM YacTH J1a00paTopHO paboThl ¢ 00sA3aTEIbHBIM YKa3aHUEM
JIaThl €€ BBITTOJHEHUSI.

Ananusz nonyueHuvix pe3yiomamos u hopmyauposKa euvl00a(0s).

MoskeT BBIOJTHATHCS KaK CaMOCTOSTeIbHas padoTa CTyIeHTa JOMa, WIN MOl KOHTPOJIEM
IpenoiaBaTess B TeUCHHE BPEMEHH, BBIJICIIEHHOTO Ha JIabopaTopHble pabOTHl MM B X0J/1€ MHOM
KOHTaKTHOU paboThI ¢ npenogaBaTesneM. CTyIeHThI TOJKHBI BHITOJIHUTH BCE HEOOXOUMBIE pac-
YeThl COrJIACHO METOJMUYECKUM yKa3aHHUSIM K BBIIOJIHEHUIO J1a0opaTopHbIX pabdot. B maboparop-
HOM >KypHaJie IPUBOASTCSA BCe HEOOXOIUMBbIE pAaCUeThl C YKa3aHHEM pa3MEpPHOCTEN MOJIyYeHHBIX
BEJIMYHH, a TaK)Ke BCE TpaMKU U PUCYHKH B COOTBETCTBHUHU C TPeOOBaHUS JIAOOPATOPHOTO MPAK-
TUKyMa.

B ciydae, ecnu B xoze 1abopaTopHOil paboThl HIMEET MECTO MPOTEKaHUE XUMUYECKUX pe-
aKLWH, BCE OHU JIOJKHBI OBITH 3aIIMCaHbl B JIAOOPATOPHOM KypHaJie B MOJIEKYJISPHOM, MOJTHOM
MOHHOM M COKpAIlleHHOM HMOHHOM Buje. /lasee Ha OCHOBaHHMHM MOJYYEHHBIX PE3YJIbTAaTOB CTY-
JEHTBHI JOJKHBI CPOPMYITHPOBATh U 3aKCATh BBIBOJI, KOTOPBIN JOKEH OBITH COTJIACOBAH C 3asB-
JICHHBIMHU LIETIIMH W/WIIK 3a]1auaMu JabopaTopHOil paboThl. BeiBo noymkeH comepkars He00Xo-
JUMYIO KOJTMYECTBEHHYIO HH(OPMALIHIO.

[Tpu moaroToBKe K 3amuTe 1a00paTOpHOI paboThl HEOOXOAMMO OTBETUTH HA IPEJIOKEH-
HbIE KOHTPOJIBHBIE BOTIPOCHI, KOTOPhIE HMEIOTCS TIOCIIe KaXI0i jJabopaTopHoil paboTel. Ocoboe
BHUMAaHHE B XOJI€ TEOPETHUECKON MOATOTOBKH JIOJKHO OBITH 0OpaIlleHO Ha MOHUMaHKe (pu3mye-
CKOM CYITHOCTH TIpoliecca(oB), M3yJarONIUXCs B X0/1€ padoThl. {151 CaMOKOHTPOJISA B KaXKI0H pa-
00Te TpUBEACHBI KOHTPOJIbHbBIE BOIIPOCH], HA KOTOPbIE 00yJaromuiicss 00s3aH naTh YeTKue, mpa-
BUJIbHBIE OTBETHI.

3awuma nabopamopnoii pabomol

Jlis MOATOTOBKHM K 3alUTEe OTYETa CJeNyeT MPOAHAIU3UPOBATh SKCIIEPUMEHTAIbHBIC
Pe3yabTaThl, COMOCTABUTH UX C U3BECTHBIMU TEOPETHUECKUMHU MOJIOKEHUSIMH, CIIPABOYHBIMU HITH
JUTEpaTypHBIMU JaHHBIMU, 00OOIIUTH PE3yibTaThl UCCIEAOBAHUN B BHJIE BHIBOJIOB MO paboTe,
MOJATOTOBUTH OTBETHI Ha BOIPOCHI, MPUBOJUMBIC B METOJUYECKUX YKA3aHHUSIX K BBITOJHEHUIO
1abopaTOpHBIX paboT. 3ammTa J1abOpaTOPHBIX PabOT MPOUCXOIUT B BHIE COOECENOBAHHS C
npernojaBareneM Mo JabopaTopHoil pabore c 00s3aTenbHON NPOBEPKOW NpernojaBaTeieM
1a00paTOPHOTO JKypHANIa CcTyAeHTa. JIJisi yCremHon 3amuThl 1abopaTOpHOUW pabOThl CTYACHT
JIOJDKEH — TPEeOCTaBUTh  Ja0OpaTOpHBIM  KypHad, O(OPMIICHHBII B COOTBETCTBHHU C
YCTAaHOBJICHHBIMU  TpeOOBaHUSMH,  BKJIIOYash  HAJIWYUE  OTMETKM O  BBINOJHEHHUH
HKCIIEpUMEHTAIbHOM yacTu paboThl. B Xoae ycTHoI Gecerpl ¢ mpenoaaBareneM CTYACHT A0JKEH
IPOJEMOHCTPUPOBATh 3HAHUE 1eJIeH U 3a/1a4 BHIMOJIHEHHON padoThl, 3aKOHOB, KOTOPBIE JIEKaT B
OCHOBE HaOJII0JJaeMbIX B X0/€ padOThl ABICHUM, MPOJIEMOHCTPUPOBATh YMEHHUE aHATU3UPOBAThH
MOJIy4YeHHYI0 MH(GOpPMAIUIO U JIeJaTh Ha €€ OCHOBE BbIBOJbI. B 3TOM ciyyae B mabopatopHoM
JKypHaje Ha COOTBETCTBYIOLICH paboTe CTaBUTCA MOMETKA «3a4T€HO», POCIUCH IPEnoiaBaTes,
MpUHSBIIET0 paboTy, U AaTa 3ammuThl padoTel. [locie sToro maboparopHas paboTa CUMUTAETCS
BBINIOJIHEHHOM. Jlomyckaercss 3ammra J1abOpaTOpHBIX PabOT MHAMBUAYAJIBHO MM B COCTaBE
MaJIbIX TPy 00y4YarouIuXcsi, COBMECTHO BBINMOIHSBIINX JaHHYIO paboTy.

B ocBoeHun AMCHUIUIMHBI MHBATUJIAMU U JIUIAMU C OFPAHMYECHHBIMU BO3MOXHOCTSIMU
3I0pPOBBs OOJIBIIOE 3HAUCHNE UMEET MHANBUAYyaIbHas yueOHas paboTa (KOHCYIbTAIlUN) — JOTIOJ-
HUTEJBHOE pa3bsICHEHNE YIeOHOTO MaTepuana.
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NunuBuayanbHble  KOHCYJIBTAIIMM IO TPEAMETY SBISIOTCS BaXXHBIM  (DakTOpOM,
CIOCOOCTBYIOIIMM ~ HWHIMBUAYATU3allMK OOyYECHHs] ¥ YCTAHOBJICHUIO KOHTAKTa MEXIY
mpernoaaBaTesieM U 00yJarolMMCs WHBATUIOM WU JIMIIOM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
310POBbBSI.

8. llepeyenp MHGPOPMALMOHHBIX TEXHOJIOTHI, HCIOJb3YeMBbIX NPH OCYIIECTBJICHUH
00pa30BaTeIbLHOIO MPoIecca Mo JMCUUILIHHE (MOTYJII0) (TPH HEOOXOAMMOCTH)

ITpu npoBeieHUY JIEKIMOHHBIX 3aHATUH MCIIOJIb3YIOTCS MYJIbTUMEUIHBIC IPE3CHTALIUY.

B xozxe BeImonHeHHs 1abopaTopHBIX paboT oOyuaromuecs ucnonb3yioT 1K ans obpa-
OOTKHU pe3ysbTaTOB 3KCIEPUMEHTA U MPEICTABICHHS MTOJYyYEHHBIX AAHHBIX B BHJE IPa(UKOB U
TaOIIHII.

Jlns moucka MHPOpPMALMU NPU NOATOTOBKE K TEKYILIEMY M IPOMEKYTOUHOMY KOHTPOJIO
Heo0XxouMo Hanmuue komnbioTepa ¢ Web Opaysepom, nogkimoueHHoro k cetu "MuTepHeT" ¢ 110-
CTYIIOM K IIOUCKOBBIM CHCTE€MaM OOIIero Ha3Ha4YeHusl.

8.1 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOIO OOeceYeHUus
st 06paboTKH pe3ysbTaTOB BBHIOJHEHUS JIAOOPATOPHBIX pabOT HEOOXOAWMO HCIIOJIb30BaHHE
HpOTpamMM:

1. Microsoft Windows.
2. Microsoft Office (Word, Excel, PowerPoint).
3. IIporpammHoe obGecrieueHne IS CIIa00BUISAIITNX.

8.2 I[lepeyeHb HEOOXOAUMBIX HH()OPMAITMOHHBIX CIIPABOYHBIX CHCTEM
1. Dnextponnas 6ubnuoreynas cucrema eLIBRARY.RU (http://www.elibrary.ru/).
2. MynsTuauciuiuinHapHas pedepatuBHo-Ondmorpaduaeckas 6a3za qanubix MHCTHTYTA HAy4-
Hoit nuaopmanmu CIIA (http://apps.webofknowledge.com/).
3. CnpaBouHo-TipaBoBas cucrema «Koncynprant [Imtoc» (http://www.consultant.ru).
4. CrpaBouHas npaBoBas cuctema ['apant (http://garant.ru/).
5. Hayunas snextponnas oubnaumoreka (http://elibrary.ru/)
6. IlonHOTEeKCTOBas HayuHas 0a3a JaHHBIX MEXAyHapoIHOTrO u3narenbcTBa Elsevier.
(http://www.sciencedirect.com)
7. Scopus (SciVerse Scopus) MynbTUANCIUIUIMHAPHAS Oubnuorpadudeckas u pepepaTuBHas
0a3a qaHHBIX, CO3JIaHHAs U31aTelbckoi Kopriopanueit Elsevier (wWww.scopus.com)

9. MaTtepuajbHO-TEXHHMYECKasi 0a3a, HeoOXoaMMasi VISl OCyIeCTBJIEHUsI 00pa3oBa-
TeJbHOI'0 MPoIecca Mo JUCHUILINHE (MO1YJIIO)

3aHATUS TOJDKHBI OBITH 00€eCTIeYeHbI BCEM HEOOXOAUMBIM JIJIsl TPOBEACHUS J1a00paTOPHBIX
pabot no yuebHoit nucruruinae «KomnonaHas XxuMus», 1adopatopusi cHaOkKeHa pyKOBOJCTBAMH
JUIS BBIIOJTHEHUS JIAOOPAaTOPHBIX PaboT, yueOHO-1a00paTOpPHBIM 00OPYIOBAaHUEM, pPEaKTUBAMHU
JUISL SKCTIEPUMEHTA. B pacnopspkeHnn JOIDKHBI OBITh 1a00paTOpHBIE YCTAHOBKH JUISI HCCIIEA0BA-
HUSI OCHOBHBIX XapaKTEPUCTUK KOJUIOMIHBIX CHCTeM. J{Jsi mpoBeIeHUs JEeKIMi-BU3yaTu3alii 1
JeKIU-KOHPEPEHITUN UMEETCSl MYJIbTUMEINITHAS anmnapaTypa 1 HOyTOYK.

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHUEe TUCIUTUTMHBI (MO-

No Bun pabor
JIyJIsl) ¥ OCHAIICHHOCTh

1. Jlexmmonnsble 3ansatusa | Jlekunonnas ayautopus (ayn.234c, 126¢, 322c¢, 422c¢), ocHa-
LIEHHAs IPE3CHTAllMOHHON TEXHUKOMU (IIPOEKTOp, dKpaH, KOM-
MBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM MPOrPaMMHBIM 00ec-
neuenrem (I1O) nns neMoHcTpauuu MyJIbTUMEIUNWHBIX Tpe-
3eHTalU.
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JlaGopaTopHbie  3aHs-
THA

JlabopaTopus (328c, yKOMIUIEKTOBaHHAs CTICIIUATM3UPOBAHHOMN
MeOeNnbl0 U TEXHUYECKHUMHU CPEJCTBAMU O0y4YeHHsI, HEOOXOaH-
MBIMH JIJIs BBITIOJIHEHHS JTAOOPATOPHBIX paboT: Bechl J1abopa-
TOpHBIE, IIKa() CYIIMIbHBINA, MEIIAIKH MarHUTHbIe, pH-MeTphI-
MOHOMEPBI; KOHJIYKTOMETPBI; CHEKTPO(HOTOMETPHI, MYJIbTHU-
METpBI; He00XoAuMas JIabopaTopHas Mocyaa, IpUuOOpsl U peax-
THUBBI.

I'pynnosele  (MHAUBH-
JlyaJbHbIE) KOHCYJIbTa-
100501

Jleknmonnas aygurtopusi ¢ jaockoil (ayn.234c, 126¢, 322c,
422c¢).

CaMocrosiTenbHas pa-
oora

Kabuner myist caMoCTOSTENHHOM PabOTHI, OCHAIIICHHBI KOMITh-
IOTEPHOM TEXHUKOW C BO3MOXHOCTBIO NOAKJIIOUYECHHUS K CETH
«MHTEpHET», MPOTpaMMO PKPAHHOTO yBEJIWYEHUS U obecrie-
YEHHBIH I0CTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa3oBa-
TenbHylo cpeny yausepcurera (400c, 401c, 431c, 329¢).
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