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1. IEPEYEHBb COKPAIIIEHUH, NCIIOJIb3YEMBIX B TEKCTE PABOYEIL ITPO-
I'PAMMBI U CITUTIINHBI
1. OIIOII - ocHoBHas npodeccuonanbHas 06pa3oBaTeNbHAs IIporpamMma

2. VK — yHuBepcaibHas KOMIETEHINSI

3. OIIK — obmenpodeccroranbaas KOMIECTEHIHS

4. IIKO — obs3aTenbHast mpodecCHOHAIBHAS KOMIIETEHIIIS
5. 3.e. —3aueTHAS eUHUIA

6. ®I'OC BO — denepanbHEL rocyapcTBEHHBIN 06pa30BaTeNbHBIH CTaHIapT BBICIIIETO 00-
pasoBaHus -

7. PIIJ1 — paGouas mporpaMMa IUCIHATITHH
8. ®OC — hoHI OLEHOYHEIX CPeCTB

9. Ilp — mpakTiyecKoe 3aHsITHE

10. JIab — maboparopHoe 3aHsITHE

11. Jlex — mexiun

12. CP — camocTosTensHnas pabora

2. OCHOBHAS XAPAKTEPUCTHUKA JTUCHUILINHBI

Trn MUCIMIITMHEL IO XapaKTepy €€ 0CBOSHHUS — JUCIHIIIHHEA 0613aTeIbHA T OCBOCHYS Ha 1
Kypce OakamaBpuara, 2 ceMecTp 00yUeHHSL.

I]en» océoenus oucuunnunoi:

- hopmupoBanHe y 00ydarommxcs 3HAHUH, YMEHHH U HABBIKOB B 0OIACTH bu3HUecKoi u Kol
JIOMITHON XUMUH JJIsl IPUMEHEHUS UX B JalbHeNmel mpohecCHOHaTBHON NesTeMBHOCTH.

3aoauamu OUCUUNNUHBL AGNAIOMCA:

- 00y4eHne 00yqaroImuxCcst OCHOBaM (DH3MUESCKOM XUMHH, B TOM THCIIE paszenam -
XAMHYECKOH TEPMOJNHAMUKY ¥ KHHETHKH; KOJUIOUIHBIM CBOHCTBAM GHONOTHYECKIX CHCTEM:;
IPEOCTaBICHIE 00yJaromuMes 3HaHHH 06 0COGEHHOCTSIX CBA3EH MEXITy XHMUUCCKAMH 1
(pU3HIECKUMHE SBICHUSIME B TEDMOIMHAMIYECKIX, KOJUIOUTHBIX B GHOIOTHIECKIAX CHCTEMaX;

- ofecnieuenne BHITONMHEHUS 00YYarOIUMICS Ta6opaToOpHOro IIPaKTHKYMa, HILTFOCTPUPYIO-
IIEro CYIMHOCTH U METOMBI (QU3MUECKOM U KOJUIOUIHON XUMHUH,

- IPUBUTHE 00YYarOIMMCS IPAKTHIECKHX HABBIKOB B CAMOCTOSTENBHOH MOATOTOBKE, OPraHH-
3alMU W BBIIONHEHHH J1a0OPaTOPHBIX METONOB aHAN3a, BKIIOYAS MCIIONb30BAHHE COBPEMEHHBIX

mpubOPOB U 060PYIOBAHHS.

3. INTAHUPYEMBIE PE3VJIBTATBI OBYUEHWS IO JUCIAILIMHE (MOLY JIIO),
COOTHECEHHBIE C INIAHUPYEMBIMHU PE3YVJIBTATAMU OCBOEHUS
OBPA30OBATEJbHOW ITIPOTPAMMBI

IInanupyemele pe3yapTaThl 00YUEeHUs IO UCIUMLIMEE (MOJYIIO), COOTHECEHHBIE C MHINKA-
TOPaMHU JOCTHKEHUS KOMIIETEHIIHIA:



KO}I H HAUMMEHOBAHHWE HHAUKATO-

Ne Koa n HanmeHoBaHHe
Pa AOCTHKEHHSI KOMIETEHUHH PesynbTaThbl 06y4eHuns M0 AUCHUIJIHHE
n/n KOMIIETEHLMH (IK)
1. VK-1. CnocoGen ocymecte- | M-1yk1 3HATb 0CHOBHEIE 33KOHBI 3H4Th: OCHOBBI HU3HYECKOM XUMUY, B TOM YHCIIE

JIATB TIOUCK, KPUTUYECKUH
aHallu3 U CUHTE3 HHGopma-
LIMH, IIPAMEHSATE CUCTEMHBIN
TOAXOM JTs PELISHHS 10~
CTABJICHHBIX 33134

CCTICCIBCHHOHAYYHBIX MTUCIUITIUH

pasnensl: XUMUYECKas TEPMOTHHAMKKA U KHHETHKA;
KOJUTOMIHEIE CBOKCTBA OHONOTHYECKUX CUCTEM;
0COOEHHOCTH CBA3EHM Mek Iy XUMUUSCKUMH U QU3H-
YECKUMH SBIEHUSMHU B TEPMOTMHAMUYECKHUX, KO-
JIOMIHEIX U OHONOrM9eCKUX CHCTEMax

WO-2yk1 YMeTh IPHMEHSTE METO-
Bl IOHCKA, AHATH3a ¥ CHHTE3a
UHOPMALUH [T PEIIEHNS 110~

CTABNEHHBIX 337184

YMeTh: BRITIONHEHATH Nab0paToOpHEIN IPaKTHKYM,
UITOCTPUPYIOILMH CYI[HOCTh U METOABI (hH3ude-
CKOH U KONIOMIHON XMMUY, B TOM YHUCTIE C UCIOTb-
30BAaHMEM TIPOTPaMMHOr0 00ECIIeHeHNs ITs IPOBe-
JeHNs 00pabOTKH TIOMyYEeHHBIX TAaHHKTX

UJ1-3yx., Bnagers uudopmanueit
JUIS PELICHUS TIOCTABIICHHBIX 338044

Branets: MeTonamu ¢usudeckolt i KOILTOATHON
XVMMUH, IPHEMAMH [IPUTOTOBNEHUS PSAKTABOB IS
NPOBEIEHUS XMMUUECKUX HCCISTOBAHMM, METO1aMH
noKckda MHGOPMAIMY, B TOM YHCTIE C UCIIONB30Ba-
_HHEM IIPOTPaMMHEIX NIPOJYKTOB

2 OIIK-6. CriocoGer Ucmoms-
30BaTh B PO eccHOHAE-
HOU eITeNbHOCTH OCHOB-
HBIE 3aKOHEI QU3UKH, XH-
MWH, Hayk 0 3emie u O6uo-

JIOTHH, IPAMEHATE METO,TRI

MaTeMaTHIECKOro aHanu3a u

MOJIETHPOBAHHUS, TEOPETH-

YECKHUX U IKCIICPHMEHTAITE-

HBIX UCCTIENOBAHUH, TIPHOG-

perars HOBBIE MaTeMaTude-
CKUE U ECTECTBEHHOHAYY~
HEBIE 3HAHWS, UCITONE3YS
COBpEMEHHEIEe 06pa3oBa-

TENBHbIE ¥ HHOPMAIHOH-

HEIEe TEXHOIOIUH

W-1omx.¢ 3041 Ga30BEIE TOT0KC-

HHS B 00611aCTH MaTeMaTuky, Gusu-

K4, XUMHH, HayK 0 3emIie u 6uomo-
TUH

3HaTh: OCHOBHEIE KOHIEIIIIMH ¥ METOIIBI, COBPEMEH-
HEIE HAMPARIEHNUS MaTeMaTHKH, QU3NKH, XUMUHU U
Hayk 0 3eMIie, akTyalbHEIe IPoONeMEl OHONoru4e-
CKUX HayK U MEPCIEKTUBEI MEK THCLHUTUINHAPHBIX
HCCIIe[0BAHUH

NA-2 omi.s YMETE aHATH3UPOBATH

JIaHHEIE 3KCIIEPUMEHTAJIBHBIX UC-

CIIENOBAHUH U JAHHBIE U3 IPYTUX
HACTOYHUKOB

VMers: mpoknaccuHIMpoBaTh U 06paGoTarh Mate-
MATHUYECKH, B TOM YHCIIE C UCTIONIE30BAHKUEM MIPO-
IPaMMHEIX IIPOXYKTOB, PE3yIBTATH IPOBEICHHbIX

IKCIIEPUMEHTOB

U-3 51k Branets MeToiamMu mMa-
TEMaTU9ECKOro aHaNu3a U MOJIeTIH-
POBaHWA, BRISBICHUEM UMCIOIUXCSA

CBSI3EH M 3aKOHOMEPHOCTEH

Bnaners: MeToIaMu MaTEMATHIECKOT0 aHanu3a i
MOOCITHPOBAHWS, HAXOXKICHUEM CBs3eH MOXKOY pas-
JIMYHBIMH ABJICHUAMH, COBPEMEHHBIMUA 06pa3oaa-
TENBHBIMHA H HH(I)OPM&LIHOHHBTMI/I TEXHOJIOTHAMH

4. MECTO JUCHUILIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJILHOMH ITPO-

I'PAMMBbI

Jucrunimvaa «@usnueckas U KOJUIOWIHAS XUMHSL» OTHOCHTCS K OoKy 1 — JIMCIHTUTHHEL

(Momymm), 6a3oBas 4acTh

THI TUCIUIUINHEL 110 XapaKTepy €€ OCBOCHUS — MTUCIIUIUINHA 00s3aTeIbHa 11 OCBOSHUS Ha 1
Kypce OakanaBpuara, 2 ceMecTp 00ydeHus.

S. OFBEM JUCIIUATIVIMHBI (MOLY JIST)

OO0t 06seM AUCIUIIMHEEL (Monyiis) «Duzmueckas M KOIIOUIHAT XUMHUSIY

cocTaBieT: 3 3.e. , 108 gacos.

DopMa KOHTPOII — 3a4UeT:

- 3a4eT IPOBOJUTCA: B 2 ceMecTpe 1 Kypca.

Bun yuebHoit paGoTs!

Beero, gac.

Q0muit 00’beM THCHHIIHHBI

108




KonrakTHas paGora:

54
JEKIHHA 18
34HATHS CEMMHAPCKOTO TUIIA, B TOM YHCTIE: 36
NPaKTUYECKHE 3aHATHS, BKTHOYAsS KOIOKBHYMEI 24
na0bopaTopHLIE 3aHATHS 12
JPYTHE BUJIBI KOHTAKTHON paboTel 2,3
CamocTosTe/bHast paGoTa o6yyanmuxes: 51,7
U3YYEHHe TEOPETUYECKOro Kypea -
BRIIONHEHHE NOMAIIHKX 3anaHui (PI'P, pemrerue sanaq, odopm- -
JeHue NabopaTopHEIX paloT U apyroe)
APYTHE BUIBI CAMOCTOATENEHOM paGoTE 51,7
IIpoMexyTounas aTTecTanus: 2
3a4eT 2
LPYTHE BUIBI TPOMEXKYTOYHOHR aTTeCTalliu -
5. COAEPXKAHHUE NUCUUILJIUHBI (MOY JIS)
Pasgennl nucuMIIHHBI (Momyns):
Ounast popma 06yuenns
3aHSITHS CeMHHAPCKOro THIA,
Niele?- HaumeHnoBaHue pasznena Jexcuun, Hac. CP, HnaK
qac. IIpakTHyeckne JaGopatophe | ¢
3aHATHS, KOJI-
3aHATHS
JIOKBHYMBI
VK-1.1.1;
YK-1.2.1
VK-1.3.1
1. Dusmdeckas XUHMHS 8 10 6 24 OITK-6.1.1;
OIIK-6.2.1;
OIIK-6.3.1
VK-1.1.1;
VK-1.2.1
VK-1.3.1
2 Konnounwnas xumus 10 14 6 277 OIK-6.1.1;
OIIK-6.2.1;
OIIK-6.3.1
VK-1.1.1;
VK-1.2.1
VK-1.3.1
Hroro: 18 24 12 51,7 OIIK-6.1.1;
OIIK-6.2.1;
OIIK-6.3.1
Copnepsxanue QUCHHIUIMHEI (MOTYJIs) 10 BHAAM 3aHATHIA:
JICKHI/IOHHLIC 3AHATUHA
Nepiaz- Haumenosanue O6benm,
pasgena quCUHII- Tema jekuun
aea qac.
JIMHBI (MOTyJIst)




Dusnueckas Xu-
MHs

Tepmonunamudeckne cuctemel. TepMudeckoe paBHOBECHE CHCTE-
MEL Temmeparypa. TepMoInHAMUYECKE TAPAMETPHI CHCTEMEL
YpasHenue cocTosHWS. IHTEHCUBHEIE H SKCTCHCUBHEIE BETMYMHEL.
OGpatumele 1 HeoGpaTUMEIE IIponeccs. DYHKIMH COCTOSHHSL. Hy-
JNICBOH 3aKOH TepMOIMHAMHUKH. [1epBEIi 3aK0H TEPMOTHHAMUKI.
BuyTpennss sHeprus. Ouransmms. 3akon [ecca 1 ero creicTsns.
Tennors! croparms. Ternotel 06pa3zoBanws

Bropo#i 3akoH TepMOTHHAMUKE. DHTPOMHS. Y paBHEHNHE BTOPOro
Ha4ana TEPMOJIMHAMUKH 1T 00PaTUMEIX M HeoGpaTUMEIX TIporiec-
coB. TernnoeMKoCTs; H30XOPHAS U H306apHas TEI0eMKOCTH. BTo-
POit 3aKOH TEPMOIMHAMUKH B BEDOATHOCTHOM actekTe. DopMyia
Bonbumana. [Toctynat [Tnanka. OyHuaMeHTansHOe YpaBHEHHE
I'nG6ca 1 ero cBolcTBA. VCIOBYS PABHOBECHS M KPHTEPHI CaMO-
[IPOU3BOJIBHOIO POTCKAHNS MPOUECCOB, BRIPAKCHHBIE YEPE3 Xapak-
TEPUCTAIECKHE QYHKIMH. XMMUIECKIE IOTCHIMANTR], X OTIpeIee-
HHUE U CBOMCTRA.

OcHoBHEIE CBOMCTBA PACTBOPOB. PasnuuHbie CHOCOGE BEIP@XCHHS
Coctara pacTBOPOB. [laBNeHHe HACHIIEHHOIO Mapa pacrBOpPOB. 3a-
kol Payiist 1 otknorenus ot sakona Payis. Kpuockoms u 36yimo-
ckomust. OcMOTHYECKHUE SBICHNS, OCMOTHYECKOS IABICHHE B GHO-
JIOTHIECKUX KUAKOCTAX. YpaBHeHHe Baut-T'odda.

3aKkoH NEHCTBYROIMX MacC. Pa3iiMyHELe BHIE KOHCTAHT PABHOBECHS
U CBA3b MCWAY HAMH. XWMHYECKOE PABHOBECHE B HISAaNbHBEIX U
HEHICANBHBIX CHUCTeMax. PacTBopel anektpoimros. OCHOBHEIE ITO-
TOXKCHAS TEOPHH AppeHUyca, HENOCTaTKd 3Tod Teopmu, CTeleHs
JUCCOLMALMY U U30TOHUYECKUH kK03d duivent.

®a30BRIC paBHOBecHS. ['eTeporcHHble CHCTEMEL JWarpamma co-
crosuus BoJpL IIpaBuno ¢a3 uGGca. J[ByXKOMIIOHEHTHEIE CHCTE-
MEL PasnuuHple JMATPAMMEI COCTOSIHHS ABYXKOMIIOHEHTHEIX CHC-
TEM U MX aHajlM3 Ha OCHOBE IpaBuia (a3. PaBHOBECHEBIC COCTABEI
napa 1 xxuaKocTd. 3akonel [n06ca-KoHoBanosa, AseoTporsl.

OCHOBHEIE MOHATHS XMMHHECKOW KHHETHKH. IIOPSIOK peaKLUA.
MonexynspHOCTS STEMEHTAapHEIX peakuuit. KUHETHdeckui 3akoH
NEHCTBYIOIMX Macc U o6nacTh ero mpumenumoctd. HeoGparuMole
peaKUMy TIEPBOTO, BIOPOTO M TPEThEro mopsijka. CIOKHBIE peak-
1ud. DHEPrUs aKTHBATIMH. 3aBHCHMOCTE CKOPOCTH PEaKLMM OT TeM-
HepaTypel. YpaBHEHHEe AppeHuyca. Teopus aKTHBMPOBAHHOIO KOM-
mnexca. OCHOBHBIE [IOHATUS KaTanu3a

Konnownnas xu-
MHS

OcHoBHBIE 3a7audl ¥ HANPABICHAS KONIOMIHON XMMUH KdK CAMO-
CTOSTENBHOM 06macT GusrKo-xuMudeckod Hayku. Knaccudukars
TOBEPXHOCTHEIX ABJICHUH. Y CIOBHSA BO3HMKHOBEHHUSA, 0COOBIE CBOM-
CTBa MCIIEPCHEIX CHUCTEM KaK CHCIEM C IPEJENBHO PasBUTOM I10-
BCPXHOCTBIO pa3mena Mexay asyms bazamu. Knaccuduxanmsa mo-
BEPXHOCTHRIX sBeHUH. Knaccuukamps DucnepcHeIX cucreM 10
Mek(Pa3HbM, MONCKYIAPHBIM B3aMMOJAEHCTBUAM, IHCIEPCHOMY H
arperarHoMy coctogHMIO (a3. O6pasoBaHME KONTOUIHBIX CHCTEM
(koHmeHCalMA U AUCTIEprupoBanue). JIBa Npu3Haka 0GBEKTOB KO-
JIOWITHOM XAMHUHM — I€TEPOTEHHOCTE U TUCIIEPCHOCTD - U UX GTHHCT-
BO. OTZeNbHEIE BHJIBI NUCTISPCHBIX CHCTEM. I pyGoancepCHBIe CHe-
TeMsl. CyclieH3uu. OMYIBCHH, WX KIacCHQUKALNL U METOMIBI TIONTy-
genns. Ob6palenne $ha3 B sMyIbCHUSX.

IToBepxHOCTHAS HEPTHSA B OOIIEM YpaBHEHMH 1-T0 M 2-r0 Hayan
TEPMOIMHAMUKH. [IOBEPXHOCTHO® HATSHKEHHE Kak Mepa SHEprHu
I'uG6ca  mewdasHod  moBepxHocTH.  YpapHeHue  ['uGGea-
Iensmronbua ais BHyTpeHHEH (ONHOK) SHEPIHM TOBEPXHOCTHOLO
cosi. MeXaHu3M caMONPOM3BOIEHOTO YMEHBIIEHHS IOBEPXHOCTHOM
SHEPTHH ¥ (POPMHPOBAHMS MOBEPXHOCTHOTO C10s. JUCIEPCHOCTE U
TEPMOJIUHAMUYECKIE CBOMCTBA TEIl.

Howsue ancopbuuu. AncopGentT u agcopbar. CrpoeHue ancopGiy
OHHOTO CIIOS HA TPAHMIE PaCcTBOP-Ta3. AXCOpOLMS U BRI3RIBAEMOE €H0)
TIOHWAKCHHUE TOBEPXHOCTHOIO HATSKEHWSA. ANCopOIvs M3 Ta30BOH
{a3el u u3 pacteopa. Teopus ancopGumm Jlemrmiopa. YpaBHEHHG
ancopbruu T'uGbea.

IloBepxHOCTHAS SHEPTHA M [IOBEPXHOCTHOE HATSKEHHUE HA TPAHMIAX
paszena ¢as. AncopGLus U BRI3BRIBASMOS G0 TIOHHKESHUE TIOBEPXHO-




CTHOro HarsxeHHUs. I[I0BEpPXHOCTHO-aKTUBHEIE U MHAKTHBHEIE BEIE-
crea. YpasHeHne I 'uG0ca. MzoTepMa MOBEPXHOCTHOTO HATSIKEHMS U
€€ CBs3b C H30TEPMOM ancopOimy. MeToNB! ONpENeNneHus IOBepX-
HOCTHOTO HatTskeHWs. KoNmonnHele CROHCTBA PacTBOPOB MOBEpX-
HOCTHO-aKTMBHEIX BelllecTB. KpuTudeckass KOHIEHTPAUMS MULEIIIO-
obpazoranns — KKM. Tums!l I[TAB. Mrima. Komtounsoe pacrsope-
nue. Comobunuszauns B Muuennax u Genkax, CTpoeHHE MUIENI
TUApOQHUIBHEIX 3071e# (PacTBOPOB MEIN) B Pa3sHBIX cpelax. [ uiapo-
bumpHO-mMnoGUILHELT GanaHc.

Onruueckyie CBOMCIBA KOJUIOMAHETX cHCTeM. (CBeTopaccesHue B
KONNMOUOHEIX CUcTeMax. 3akoH Penmes u ero awanus. OmTuueckas
MIIOTHOCTE OKPAIIEHHBIX CHUCIEM M ypaBHeHue byrepa-JlamGepra-
bapa. OmnTudeckde METOIBl HCCTENOBAHUS JHUCIEPCHEIX CHCTEM.
Hedenomerprs xak METOZ ONPENETEHHUS KOHUSHTPAIME U IUCIIEPC-
HOCTH B KOTJIOHTHRIX CHCTEMAX,

MonekynapHO-KHHETHIECKUE CBOHCIBA JUCTIEPCHEIX CHCTEM. Bpo-
YHOBCKOE IIBUKSHHE M €r0 MONEKYNIPHO-KHHETUYECKas TPUPOIA.
JMuhdysus B UCTMHHBIX PACTBOPAX W B KOMJIOMOHEIX CHCTEMAX.
Ocmotndeckoe TaBicHHE.

OnexTpudeckde cBOHciBa MUCHEpCHBIX cucteM. OGpa3soBaHue
JBoitHOro snekrpudeckoro cinos (ADC). CrpoeHHE KOMTOUIHEIX

MHULEeII THApodoOHEIX 307¢H.

ONEKTPOKMHETHYECKHE SBICHUL: JIEKTpodopes, 3MeKIpoocMoc,
MOTEHLWAIl TEICHHA, IOTEHLMAT CeMMMeHTalHn. CTpoeHue IBOMHO-
IO 3MEKTPHIECKOTO CI0s. DNEKTPOKUHETHIeCKH moTeHman. Koa-
TyNSUps SJIEKTPOMUTAaMH. TeOpHH KOarynsnud. ATperaTuBHas U
CeIMMEHTAIMOHHAs YCTOMINBOCTh THUCHIEPCHEIX cucteM. Crabumu-
33U U MeNTU3alis. 3HAUYCHHE 3MEeKTPOKUHETHYECKOrO TOTESHIIHA-
na 1 cTpoeHus Audbdy3HOro cios B SBICHUSX KOATYNALWH U cTabu-
nm3anuy gucnepcHerx cucteM. Iparuno Illynsne-Iapmu. @akTopsr,
ofecrieunBaroNIe KUHETHYECKYI0 YCTOMIUBOCTE JIHOGOOHEX CHC-
TeM. OCHOBBI TEGOPHUH YCTOWYMBOCTH M Koaryminuu. Kpurepui
nmuouIBHOCTH U THodOOHOCTH cUcTeM 1o Pebunnepy.

Anresust. Cmauuranue. CTpyKTypHO-MexaHHYeckue CBONCTBA JHC-
NEPCHRIX CHCTEM. Pa3sBUTHE MpPOCTPAHCTBEHHBIX CTPYKTYp B JIHC-
nepcHeIX cucTeMax. I'enu. KoarymsTUBHEIE M KPHCTANNU3AHOHHEIE
cipykrypsl. Cunepesuc. Tukcorpormmst. TepMommHamudeckas yc-
TOMYHMBOCTE JTHOQUIBHEIX CHCTEM M (PaKTOpHI, €€ 00yCIOoBIMBAIO-
IIHE: Manoe MOBEPXHOCTHOS HATSKEHUE U SHTPOTMHHBIA dakTop.
Ilonstne o BRIcOKOMONEKYIIPHRIX coenuHeHnax (BMC) u ux pac-
TBOpax. Ilpupoaneie u cuHTernyeckue BMC. MexanusM pacTBope-
Hust BMC. HalyxaHue kak 0CMOTUIECKUI TIPOLEce

IIpakTHyeckue 3aHATHS

Ne pas-
aena

HaumenoBanue
pazaesia AMCLMN-
JIMHBI (MOAYJIsT)

Tema 3aHsITHS, KpaTKOe colepAaHUe

Yac.

O4YHO

Du3nUeCKas Xu-
Mus

OcHoBsI TepMonvHaMukH. 3akoH ['ecca. Peurenue 3amagq

Pacyer TennoBex 3¢ (eKTOB PaCIBOPEHUS XOPOLIO PACTBOPUMEIX
comel

Pemienne 3amay Ha TEMIOEMKOCTE, 1 U 2 Ha4ana TEPMOTUHAMUKHAL

Ipadiraeckoe n aHATHTUYECKOS ONPENIGTICHAE SHEPTUN aKTHBALIUH
BA3KOCTHOI'O MOTOKA.

Tecruposanue 0o QU3MIECKON XUMHAR




Konnounnsre cuctemsl. Knaccubukanus. IeTeporeHHOCTs U Iuc-

2
MIEPCHOCTH
Crpoenne MuIienn runpodobHEIX 306 2
CamoctostensHas paGora. Knaccudukarus qucmepcHeX CHCTEM, 2
cTpoenue munen, feiicrsie [TAB B pactsope.
3 Konnounxas xu-
4 MUL Omnpenenenue KKM ITAB Ha 0cHOBE HaHHEIX [0 Mek(a3HOMY Ha- 2
TSAKEHHUIO Ha FPAHUIIE TOTYOI/Boaa
Huddysus, ocmoc. Pewenwe sanag 2
TectupoBaHHe 110 KOMTOHIHON XUMUA 2
3ayer 4
JIaGopaTopHbIe paGoThI
Yac.
Ne pas HanmenoBaHue
z;e[;]a pasaeJa QJuCLHII- Tema 3aHATHS, KpaTKoe co/lepRaHUe
JIMHBI (MOIyJIs)
04HO
OmnpeneneHue KOHCTAHTHI KATOPAMETPa 2
1 Duzuueckas Xu- Kanopumetpudeckuit METO]] OIPENETEHNS TEIOBEIX 3P eKTOB 2
’ MU PacTBOPEHUS
Buckosumerpus. OnpeneneHue BI3KoCTH KAIKOCTEH 2
JIP. ITomy4eHue U CBOUCTRA KOMITOU/IHBIX PaCTBOPOR 2
Konnounxas xu- o
3. ﬁﬂ JIP. Koarymsiust runpodobHRIX 305eit 2
JIP. AncopOIvs Ha TBEP/IEIX MOBEPXHOCTIX 2
CamocTtosnTensHas paGora o0ydaromerocs
HaumenoBanue
Oo0Bem,
pa3zesia JUCLMII- Tema 3ansaTus Bug CPC i
JIMHHBI (MOIyJIsl)
H3yuenue Teoperuyeckoro Mare-
Hynesoe nauano tepmoauuaMu- | puana. U3yueHue BUACONEKLIAH,
ku. [lepBoe Ha4ano TepMOINHA- |PA3MELLEHHBIX B OTKPBITOM JOCTY- 6
MUKH ne (Rutube, Coursera u ap.). [ox-
rOTOBKA K 3aHATUSIM
: H3yueHne TeopeTudecKoro Mare-
Ontponus. Bropoe Havyamno tep- ) -
puana. M3yueHue BUIEONEKLIMH,
MoguHamukd. Iloctynat [Tnan- AMEIICHHEIX B OTKDEITOM JIOCTY 6
3MEC 4 I\ oCry=
@u3pdcckas Xi- | ka. KpUTCpWH POTCKAHNS pas- |- TP
- ne (Rutube, Coursera u zap.). I[Tox-
1. MU JMYHBIX IIPOLIECCOB
TOTOBKA K 3aHATHIM
H3yueHue TeopeTUueckoro Mare-
Vpasuenune Baur-T'odda. i p o
U ) puana. M3y4yeHne BUIGOTEKLIH,
3akoH IeHCIBYIOLMX Mace. 3a- | * ;
s Pa3MELLEHHBIX B OTKPBITOM JOCTY-~ 6
koHbI 'n00ca-Konoranora. Ile-
nie (Rutube, Coursera u zp.). Iox-
PEronka e
TOTOBKA K 3aHATHSIM
Xumuaeckas kuHetuka. Kara- | M3ydenue 1e0perMyeckoro Mare- 6

JIN3. TGOpHﬂ AKTUBUPOBAHHOI'O

puana. M3yuenue BUICOMCK LA,




KOMIUIEKCA Pa3MELIECHHBIX B OTKPEITOM JOCTY-
ne (Rutube, Coursera u np.). [Tox-
TOTOBKA K 3aHATUAM

Hsyuenne Teopernueckoro Mare-
OcHoBHBIE 00BEKTEl KOTOU- | prana. U3ydeHue BUASONCKLMH,
HOM ximun, CriocoBel ompenie-  |pa3sMEIEHHBIX B OTKPBITOM A0CTY- 6
JeHHS yReNbHOM mosepxHocTr. | 1e (Rutube, Coursera u ap.). [Toa-
TOTOBKA K 3aHSATUSIM

Hsyuenne TeopeTuueckoro Mare-
prana. M3ydeHue BuIcomeKImH,
Pa3MEIIEHHBIX B OTKPBITOM JTOCTY-~ 6
ne (Rutube, Courscra u ap.). [Toa-
TOTOBKA K 3aHSATHIM

[ToBepxHOCTHAS SHEPTHA U TIO-

BEPXHOCTHOE HaTseHHe, Tep-

MOIMHAMHIECKHE ACITEKTHI 1O~
BEPXHOCTHEIX SIBTICHUMH

H3y4eHne Te0peTUIecKOro MaTe-
OIICKTPOKMHETUYECKUE ABNCHUS. | puana. U3y4eHue BUACOISKLHMN,
2 Komnonnnas xu- | Crpoenue JOC. TeopHu koary- |pa3MeLleHHRX B OTKPEITOM IOCTY- 6
MuUs JISIIMH, ne (Rutube, Coursera u ap.). [Tox-
TOTOBKA K 3aHATHIM

Monexynspao-kuHeTuuecke | M3yuenue TeopeTUYeckoro MaTe-
CBOWCTBA, ONITUYECKAE CBOMCTBA | puaia. V3yueHue BUOeOTeKLAH,

IHCIEPCHEIX cucieM. ONTUYe-  |pasMeIICHHEIX B OTKPBITOM JOCTY- 6
ckue pusnko-xuMudeckne Meto- | 1e (Rutube, Coursera u np.). IToa-
B TOTOBKA K 3aHATHAM

IMousTre o BricOKOMONeKyIsp- | Usydenue Teoperndeckoro Mare-
HeIX coenuHennax (BMC) nux | puana. Usydenune Bujgeonekimii,
pactsopax. [IpupoJHEIE U CHH- | Pa3MELUECHHEIX B OTKPBITOM JOCTY-
tetuyeckue BMC. Mexanusm | e (Rutube, Coursera u zxp.). Iloz-
pacteopenus BMC. HaGyxanue TFOTORKA K 3aHATHAM
KaK OCMOTHYECKHH npoiece

3,7

6. IEPEYEHHh OCHOBHO! ¥ JJOIIOJHUTEJLHON YUYEEHOI
v JUTEPATYPBI, HEOBXOAUMOMH JJIsI OCBOEHUS JUCIIAILINHBI
OcHoBHas INTEpPAaTYpA:

1. Temsdman, M.U. Komnongnas xumus/ M. U. T'ensdman, O. B. Kosanesuy, B. I1. IOct-
partoB. - 5-e m3., ctep. - CII6.: Jlams, 2010. - 332 c.: puc. - (YueGuuku mis Bysos. Crrer.
ur.). - ISBN 978-5-8114-0478-0

JJIeKTPOHHbIE H3TAHUS:

1. Adanacees, b. H. ®msmaeckas xumus : yueGuoe mocobue / B. H. Adanacses, I0. I1. Axyo-
Ba. — Canxr-IlerepOypr : Jlaup, 2012. — 416 ¢. — ISBN 978-5-8114-1402-4. — Texcr :
SNIEKTPOH-HBIH  //  JlaHP :  3JeKTpoHHO-OHONMMOTewHas  chucteMa. —  URL:
https://e.lanbook.com/book/4312 (ma-Ta obpamenus: 24.07.2021). — Pexum AocTyma:
aBTOPH3. II0JIL30BATENCH.

2. bopmerckuii, A. 5. ®usnueckad xumug. Tom 1. Obmas ¥ XUMHYIeCKas TepMOJIUHAMHUKA :
yuebnuk / A.Sl. Bopmesckuit. — Mocksa : UHOPA-M, 2017. — 606 c. + J[om. MaTepHakl
[Onex-TpoHHBIA pecypc; Pexum mocryma: https:/new.znanium.com]. — (Bricmee o6pa3oa-
uue: baka-naBpuar). — www.dx.doi.org/10.12737/19870. - ISBN 978-5-16-011785-0. - TexcT

anekTpoH-HbIA. - URL: https://znanium.com/catalog/product/543133 (mara o6palueHus:
24.07.2021). — Pe-»xuM mocTyIia: 1Mo MOIIHCKE.

3. @usudeckas U KOJIOUIHAS XUMUS. [IpakTHKyM : yueGHoe mocobue / I1. M. Kpyrimaxos, A. B.
Hymaesa, H. I'. Bunkosa, H. B. Komesa. — Canxr-IletepGypr : Jlams, 2013. — 288 ¢. —
ISBN 978-5-8114-1376-8. — TexcT : aneKTpoHHBIHA // JIaHb : 31eKTpOHHO-OMOIHOTedHAs CHC-
tema. — URL: https://e.lanbook.com/book/5246 (mata obpamenus: 24.07.2021). — Pexum
JOCTYTIA: JIUIsl aBTOPH3. MIOJIB30BATEIEH.

4. Opunpuxcbepr, [. A. Kypc xommonaao xumun : yaeOHuK 1y By30B / . A. ®punpuxcbepr.
— 5-e m3x., crep. — Cankr-IletepOypr : Jlanp, 2021. — 412 ¢. — ISBN 978-5-8114-8425-6.




— Texcr : omextpomHBIT // JlaHe : 3JeKTpOHHO-OMOMHOTewHas cuctemMa. — URL:
https://e.lanbook.com/book/176683 (mata obpamenus: 24.07.2021). — Pexxum mocTyma: 1
aBTO-pH3. OJTB30BATEIIEH.

JlonoJTHHUTEILHAS JUTEpaTypa:

1.

Eropos, B.B.  Xumwmueckas cunepretvka ((Qusmdeckas ¥ KOJIOHIHAS XHMHS CaMO-
OPraHU3YIOIIMXCS HAHOCHCTEM): yueb. HocoOue VLT CTYyACHTOB XHM., OHOJL., ME. U C.-X. BY-
30B. Ilo Hamp. (cmer.) "Betepunapua” (xamud. (ctem.) "cmermamuct")/ B.B. Eropos; Pem.
A.C. benmanoscku#t, Pen. B.M. Kepmenromsn; Muncensxoz P®, MIABMubB
M. K.M.Cxpsbuna. - M.: 3o0BerKaura, 2014. - 167 c.: rpad., puc., Tabn., doto. - ISBN 978-
5-905106-15-6

Duznyeckas ¥ KOIIOMAHAS XUMHA: y4e0.-MeTo/. mocobue ms cTynerToB BE® u TAC/ M.C.
IapekoBa, ML.II. Myxamenxymnosa, V1.B. Munaepa, C.IO. 3aiines; MCTABMub - MBA uw.
K.U. Ckpsbuna. - M.: MTABMubB - MBA um. K.U. Ckpsi6una, 2016. - 78 ¢: wi, Tabmn. - Bub-
morp.: ¢. 77. - ISBN 978-5-86341-427-0

JJIeKTPOHHbIE H3TAHHA:

1.

3apy6un, [I. I1. ®usndeckas xumus : yuel. mocobue / JI.I1. 3apy6bun. — Mocksa : THOPA-
M, 2017. — 474 c. + J[lom. wMatepuanbl [DIeKTPOHHBIN pecypc; PexuM mocryma:
https://new.znanium.com]. - (Bricmree obpazoBanwe: bakanmaBpuar). —
www.dx.doi.org/10.12737/20894. - ISBN 978-5-16-010067-8. - TexcT : amexTpoHHsLL. - URL:
https://znanium.com/catalog/product/469097 (nara oGpamenus: 24.07.2021). — Pexum m10cTy-
IIa: 110 TIOJITHCKE.

[Tommosa, A. A. ®usnyeckas xumus : yueOHOe mocobue / A. A. ITomosa, T. B. ITomosa. —
Canxr-IlerepOypr : Jlams, 2015. — 496 ¢. — ISBN 978-5-8114-1796-4. — Texkcr : diek-
TPOHHEIA /! Jlanp : JIIEKTPOHHO-0HOIMOTeUHAs cucTema. — URL:
https://e.lanbook.com/book/63591 (mara obpamenus: 24.07.2021). — PexuM mocTyma: s
aBTOPU3. MOTH30BATENEH,

Tumnosbie pacueTsl o Gu3HUECKOR U KOIUIOUIHOM XUMuY : yae6HOe mocodue / A. H. Bacioko-
Ba, O. IL. 3anaunna, H. B. Haconosa, JI. U. [Tepenénkuna. — Canxt-Iletep6ypr : Jlans, 2014.
— 144 c¢. — ISBN 978-5-8114-1605-9. — TexkcT : anekTpoHHBIH // JIaHB : 3IEKTPOHHO-
Oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/45679 (mata o6parneHus:
24.07.2021). — Pexum m1ocTyma: [jis aBTOPH3. MONB30BATENEH.

Ousudeckas xumus. Teopus u 3amadn [DIeKTpoHHBIA pecype] : yueb. mocobme / FO.IT. Axy-
JI0-Ba [m Ip.].- CIIo6: JlaHb, 2018.- 228 C.- Pexxum JOCTyIa:
https://e.lanbook.com/book/110903.

7. HEPEYEHb PECYPCOB HH®OPMAIIMOHHO-TEJEKOMMYHUKAIIHOHHO
CETH «MHTEPHET», HEOBXOAUMBIX JJIsI OCBOEHHMA JUCITAITINHBI

Ne HanmenoBanue Cchliika Ha pecypce JocTynHocTh
HndopmanuoHHO-crIpaBOYHBIE CHCTEMBI
1.
OJIeKTPOHHO-OHO.THOTEYHbIE CHCTEMBI

1. OneKTpOHHO-6HOTHOTEYHAS CHCTEMA hitps:/e lanbook.com Pexum moctyma: Uit asTopus.
«JlaHp» MOJIB30BATENEH

2. OneKTpOHHO-OMOMHOTEYHAS CUCTEMA hitps://www.book.ru Pesxum mocTyna:nis asTopus.
«Book.ruy» MOJNIB30BATENEH

3. OneKTpoHHO-GUBMHOTEYHAS CHCTEMA hitps//znanium.com Pexum noctyna: nns asTopus.
«ZNANIUM. COM» NONB30BATENEH

4. | PYKOHT : HannoHaNBHBIH IU(POBOIi pe- hitps://rucont.ru Pewxum moctyma: i asropus.




cype

TONTB30BATENEH

IHpodeccrnonanbHbie 6a3bI JAHHBIX

1. PubMed

https://pubmed.nchi.nlm.nih.gov/

Pexum JOCTyTIa: OJId asTOpu3.

TIONB30BATENIECH

Pecypcel ®I'BOY BO MI'ABMub — MBA um. K.M. Ckpsabuna

1. O6pasorarensHpii mopran MTABMub -
MBA nmenn K.U. Ckpsabuna

https /portal mgavm.ruw/login/index.php

PexuM mocTyna: Uit aBTropus.
MONIK30BATENEH

Mertoan4deckoe obecreueHue:

OtcyTcTBYeT

7. IEPEYEHBb TIPOI'PAMMHOI'O OBECIIEYHEHHA
JIdneH3M0HHOEe W CBOOOAHO pacHpocTpaHseMoe IporpaMMHoe olecredenue, B
TOM YHCJIe 0T€YeCTBEHHOI0 IPOU3BOACTBA:

IpaBoobranarens [10 (Ha-

JocTymHOCT (JIMLIEH3H-

Ccrinka Ha EMuHbIN peectp pocCUACKUX

Ne Hawmmenosanue uMeHoBanue Buanensia [10, | onnoe, cBoGonHO pac- | mporpamm ans O9BM u B] (ipu Hanmu-
CTpaHa) IPOCTpaHsieMOe) Y1H)
OrniepallnOHHAs CHUCTEMa 000 «IO6uTex», CBo6oHO pacrpocTpa- ; e ) .
1. R 3 v o CHER DREERED https://reestr.digital.gov.ru/reestr/307624
UBLinux Poccuiickas @enepaims HAEMOE
OducHEIE IPATOKCHHSL 000 «Ammu ITapTHEP» CrofiomHo pacmpoctpa- P 5 o
2. s PHIO7C G APTHEP?, QROJIHO Pacipoctp https:/reestr.digital. gov.ru/reestr/308464/
AlterOffice Poccutickas Qeneparius HSeMOe
Komnanwus «JJoktop Beb» ; 5% I
3. Anrtusupyc Dr. Web. N A — JIunensuonHOE https:/reestr.digital.gov.ru/reestr/301426,

Poccntickas @enepanns

8. OHEHOYHBIE CPEACTBA

OteHOYHBIE CPECTBA UL IPOBEACHHUS TEKYIIEro U IIPOMEKYTOIHOIO KOHTPOIIA 3HAHHUHI 110
qucrumnae «Du3pdeckas ¥ KOIUIOWAHAS XMMES» TPEICTaBICHBI B BuAE (OHAA OIEHOYHBIX
cpencte (manee — ®OC) B [punoxkeHnH K HacTosmed pabouelt mporpaMMe IACHUIIMHEL (MOMY-

).
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE U CIIUITJINHbI
Ne n/m | Bun ayautopHoro ¢goHaa OcHalleHHOCTh
CrenyanbHble IOMELLEHHUS]

1. VuebHas ayauTOpUs ANs OcHalmeHa CrienruaTn3upoBanHoi yuebHoi MeOenpro. OCHALIEHA TEXHUIECKUMH
MIPOBENEHNUS 3aHSTUH cpencTsamu o0ydeHus: HOYTOYK, 9KpaH, MyIbTHMeIMHHOE 000pyNOBAHHE,
JEKUHOHHOro Tuna Ne 5

2. VueGHBIe ayqUTOPHUH [T OcHaulens! Crenianu3uporadHoil yae6rol Mebenpio. OCHAIIEHB! TEXHUIECKUMH
MPOBENEHHUS TabOPATOPHEIX U cpencreamMu 0OydeHus: MaGopaTopHOe 000pYNOBAHME U MOCY/A JUIL BBITOTHEHHUS
MPAKTUUECKUX 3AHATHH, 1a00paTOPHEIX PaboT, BECKL, BRITSKHOH Ikad.

TPYIIIOBRIX U HHAUBHIYAITBHBIX
KOHCYJIbTALlUH, TEKYIIEro
KOHTPOMS ¥ IPOMEKYTOHHOH
aTTeCcTaluu
Ne 406, 404, 402
TToMenieHns A7 CaMOCTOSITeNbHOM paboThl 00ydaoIHX s

3. Tomemenue gns OcHaleHsl KOMITBIOTEPHOM TEXHMKOW C BO3MOMKHOCTBIO MOAKTIOYCHUS K CEIH
CAMOCTOSTENIBHOM paboThl «HutepHeT» W obecniedeHneM ROCTyIa B OIEKTPOHHYIO HH(pOPMAIMOHHO-
oGyuaromuxcs - Ne 413, 06pa3oBaTeIbHYyIO Cpeny AKaneMuH
YUTANBHEIN 3a1 GHOMHOTEKH
AxkaneMun







IIpunooscerue

OOHJ ONEHOYHBIX CPEJCTB
TEKYIIero KOHTPOJIA / MPOME:KYTOYHOH aTTecTaluu 00yd4aromuxcst
npu ocsoennn OOII BO, peamusyrwomeis ®T'OC BO

Kageopa

xumuu umenu npogeccopoe C.H. Agoncrozo, A.I" Manaxosa
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1. OHEHKA PE3YJIbTATOB OCBOEHUSA JACITATIINHBI (MOLY.JIS)

OwueHka ypoBHS y4eOHBIX TOCTHKEHHH 06YHaIOMIXCS 10 IUCIHILIAHE (MOIYIIO) OCYIIecT-
BJII€TCS B BUJIE TEKYINETO KOHTPOJIA yCIEBAEMOCTH U IIPOMEKYTOYHON aTTECTAllHH.

Texymmii KOHTPOJIb ycHeBaeMOCTH IO JHCUMILIMHE (MOIYJII0) OCYIIeCTBJISIETCS B

popmax:
1. Ompoc
2. Teet

3. CamocTosTensHas padoTa
4. KontponsHas pabora

ITpome:xyTounas aTTecTanMs IO JUCHUIIINHE (MOXYJII0) OCYyIeCTBsIeTcA B hopmMax:

1. 3ager

2. COOTHOIIEHME MMOKA3ATEJIEN 1 KPUTEPHEB OIIEHUBAHUSI KOMIIETEH-
A1 CO HIKAJIO OEHUBAHWS 1 YPOBHEM UX C®@OPMHUPOBAHHOCTH

Ilnanupyemsle pe3yin-

Kpurtepuu oneHHBaHMS pe3yibTATOB

IIkana onennBanus

Yposensb chopmupo-

TaThbl 00y4eHHus Mo ofyueHust BaHHOH KOMIeTeHIHH
ANCLMILTHHE
YK-1
3uath: I'my6Goxue 3HaHus 06 OCHOBHBIX 3aKOHAX OtnnuHo Bricoknit
OCHOBHEIE 38KOHBI €CTe- €CTECTBEHHOHAYIHBIX JUCLUTUTHH
CIREHEORAYTHER JAc- He cymecTBeHnbIe 011MbKM B IpeICTaBIc- Xopouro IloRpmeHHEI
THIERE HMH 00 OCHOBHBIX 3aKOHAX ECTECTBEHHOHA-
YHHBIX TUCIUTIIHH
@parMeHTapHEIE IpeacTaBiIeHus 06 oc- Y HOBIETBOPHTENTHHO [Toporoserit
HOBHBIX 3aKOHAX €CTIECTBEHHOHAY YHBIX
JACLMIUTHH
OtcyTcrane suanut HeynornersopurensHo He copmuporan
OCHOBHBIX 3aKOHAX €CIECIBEHHOHAYYHEIX
JTUCLUILIAH
C(I)OpMI/IpOBaHHOC YMCHHUEC aHAITU3UPOBATH OTHH‘IHO Bricokuii
JIAHHBIE IKCIIEPUMEHTAIBHEIX UCCIET0OBa-
HUH ¥ JaHHBIC U3 IPYIMX UCTOYHUKOB
B menoM yeneursoe, Ho comepikatuee oT- Xoporro TIORBIMIEHHEI
Ymern: JeNBHBIE TPOGENTEl YMEHUE aHATU3HPOBATE
AHATU3UPOBATE JAHHEIE JAaHHBIC 3KCIICPUMEHTAIBHBIX UCCIIEI0Ba~
3KCIEPUMEHTATEHEIX HUH U TAHHEIE U3 IPYTUX UCTOUHUKOB
WCCTIETOBAHMH U JaHHBIS VMETh 4aCcTUYHO aHATU3UPOBATE JAHHEIE Y IOBIICTBOPATEIBHO ToporoBsii
M3 IPYTUX WCTOYHUKOB IKCIEPUMEHTANEHRIX UCCTIETOBAHUM U
JIAHHBIE U3 APYTHX UCTOYHHKOB
He YMEHHE aHAJIM3UPOBATH JAHHEIC JKCIIC- HCYJIOBII@‘[BO]DI/ITCJ‘IBHO He C(bOpMI/IpOBaH
PUMEHTAIIBHEIX HCCEI0BAHNM U TaHHEIE U3
IPYI'YX HCTOYHHKOB
Bnagern: VCnewnoe 1 CUCTEMATUIECKOE TIPUMEHe- OTIUYHO Bricokuit
undopmarimeit 1is pe- HYE HHPOPMALIMH IS PELICHNS [IOCTAB-
IIEHUS [TOCTARMIEHHRIX JICHHBIX 3a1a9
3amay Brnanenue ucnonezoBaHueM HHGOPMAITMA Xoporo TloBEIEHHLH
JUISl PELLCHMS TOCTaBICHHEIX 38084
@parMeHTapHOE BIAIEHHE UCTIOIB30BaHH~ V IOBIETBOPHTETEHO IToporoBsrit
eM MHDOPMALMK TS PEILEeHHS TI0CTaRIeH-
HEIX 337184
OTC)’TCIBHC HaBBIKOB UCITOJIB30BAHUS UH- HeyﬂOBneI‘Bopmen‘BHo He CQ)OPMHPOBHH

dopManuy 1 PELUICHHS IOCTABIEHHEIX
3amay

OIIK-6




3HaTh:
6a30BbIe 3HAHUS B 06-
JIACTH MaTEMATUKH, Qu-
3UKH, XUMHH, HAYK O
3emite ¥ 6HOTOTUU

TiyGokue 3HaHMs 3HaHs B 06TacTH MaTe-
MaTvKy, QU3KKH, XMMHH, HayK 0 3eMiIe U
Ouonorun

OT1irynao

Bricokuii

He cymecteennsle ommMbky B 3HAHMIX B
00MacTH MaTeMaTukn, QUINKH, XWMUH, HayK
0 3eMre U OHONOruu

Xopouro

TloBriiennsIi

®parMeHTapHEIE IPEACTARTEHHUS O 3HAHKIX
B 00TaCTH MaTeMATHKH, QH3UKH, XHMHH,
Hayk 0 3emiie 1 6HONoruy

VYnornersoputensHo

ITopororerit

Ortcytereue 3aaHuit
B 0071aCTH MATeMATHKH, QDH3WKH, XHMUH,
Hayk 0 3eMie U GHONOruM

HeynornersopurensHo

He chopmuposan

Ymerts:
[IPUMEHATH METOIEI Ma-
TEMATUUECKOr0 aHaIu3a

W MOIESTHPORAHUS

ChopMupoBaHHOE yMEHUE IPUMEHSTE Me-
TOJTBI MATEMATHYECKOTO aHANTM3a ¥ MOIETH-
pOBAHHS

OTnyyHO

Bricokwuit

B nenom ycneutsoe, Ho comepikaliee oT-
JeNEHEIE TIPOGENBI YMEHHE MPUMEHSTh Me-
TO/TH MATEMATUUYECKOr0 aHATK3A H MOJIETH-

pOBaHMS

Xopouo

TToBeIIEHHBIH

YMers yacTUYHO NPpUMEHATL METOARI MaTe-
MATHYECKOr0 aHanmMs3a u MOIEeTTUPOBAHUS

Y HOBACTBOPHUTENBLHO

Ioporogerit

He YMEHUE IPUMEHATE METOIBI MATEMATH-
YECKOI'0 aHanusa u MOIENAPOBAHMSA

Heynosnersoputensno

He copmuporan

Bnaners:
Metonamu MaTeMarude-
CKOI'0 aHanusa | MoJie-
JIMPOBAHVS, BRISBICHUEM
MMEIOLIUXCS CBY3EH 1
3aKOHOMEPHOCTEH

YenemHoe ¥ CHCTEMATUYECKOE BITANEHHE
MCETOOAMU MATEMATUIECKOIrQ aHallr3a, BhI-
SIBIICHUE UMEIOLLMXCA CBsA3el U 3aKOHOMeEp-

HOCTeM

OTnuyno

Bricokuii

Brianenne MeTo1aMu MaTeMaTHIECKOIO
AHAIIN32, BRITBICHHEM HMEIOMUXCS CBSA3EH 1
3aKOHOMEpPHOCTEH

Xopomro

TToBrnueHHRIH

DparMeHTapHOE BIIAIEHUE BLITRISHUEM
MMEIOLIMXCS CBA3EH U 3aK0HOMEpHOCT el

Y I0BNETBOPHUTENLHO

Iloporogerit

OTCyTCIBHE HABBIKOB BRISBICHHS HMEEO-
MUXCS CBA3¢H M 3aKOHOMEPHOCTel

HeynoBneropurensno

He chopmuporan

3. TEKVIIUA KOHTPOJb U  IIPOMEKYTOYHASI ATTECTAIIUS
OBYYAIOIIUXCSA IO JUCHUTLINHE (MOJY JIKO)
Texymuii KoHTpo.IL ycreBaeMocTH 06ydJaromuxcs:
Ne Haumenosanue pasgena qucuu- | ®opma Tekyiero OeHoMEErS CHeTERd WIK
n/m TJTHHBI (MOYJist) KOHTpOJIsI - per
1. Ompoc 1. Bank Bompocos k ompocy VK-1.1.1.
2. Teer 2. BaHK TECTOBEIX 3anaHuit VK-1.2.1.
3. CamocrosTens- 3. BapuaHTsl 3amauuii X camo- VK-1.3.1.
1. Du3HIEcKas XUMUSL = 5 L .
Has paboTta CTOATENBHOU paboTte OIIK-6.1.1;
4. Koutponsnas 4. BapuaHTEI 3amaHuii K KOH- OIIK-6.2.1;
paGota TPONBHOMA pabote OIIK-6.3.1
1. Ompoc 1. BaHK BOIIPOCOB K OMpoCy VK-1.1.1.
2, Tecr 2. DBaHk TecTOBRIX 3amaHuit VK-1.2.1.
2 R 3. Camoctosrens- 3. BapuaHThI 3amauHuii kK camo- YK-1.3.1.
’ SR Rkt Has paborta CTOATEMBHOU paboTte OIIK-6.1.1;
4. Konrponnuas 4. BapuaHThl 3amaHWi K KOH- OIIK-6.2.1;
pabota TposBHOH paGoTe OIIK-6.3.1

IIpomesxyTounas arrecranus:
Cmocob mpoBeneHus MPOMEKYTOYHOH ATTECTAIIUHN:

- 3a4€T MPOBOAMTCA BO 2 ceMecTpe 1 Kypca;




Ilepedens BUIOB ONEHOYHBIX CPENCTB, HCIOJB3YEMbIX IS IIPOMEKYTOUHON aTTECTAIMH 110
JUCLUILIAHE (MOJTYITIO):

1. bBask BompocoB K 3aueTy

4. OHEHOYHBIE MATEPUAJIBI JUISI ITIPOBEJEHUS TEKYIET'O KOHTPOJIS
W ITPOMEKYTOYHOM ATTECTALIUA OBYYAIOIIUXCH IO ATUCIHUILJIMHE (MO-

AYJIIO)

Onenounbie MaTepHAIIBI AIsl TEKYNIET0 KOHTPOJIS yCIEBAEMOCTH:

- KOMIIJIEKT BOIIPOCOB ULt otipoca 1o aucuumiuae ([Ipmioxkenwne 1);

- KOMIUIEKT TECTOBBIX 3alaHui o qucuummae ([Ipunoxenue 2).

- BAPMAHTHI 3aJJaHuH [T CAaMOCTOSTENBHOM M KOHTpOIIbHOM paGoTer (IIputoxenne 3)

OueHouHBIE MaTePHAJIBI /ISl IPOMEKYTOYHOMN ATTECTAIMH:
- KOMIITIEKT BOIIPOCOB K 3a4eTy 1o aucuuiumae — ([pumioxenne 4);



Ipunoosicenue 1

KomnuiexT BorpocoB 1st onpoca mo qucuuiInge (mMomy.1r0)

ITepeueHb KOHTPOJIBHBIX BOIIPOCOB UL OLEHKH KOMITCTEHIIAN (YK-1, OIIK-6):

Pazgen 1. ®Pusnueckas XumMus

3ananue 1. OCHOBHBIE 3aKOHBI TEPMOIHHAMHEKH,
3ananue 2. Tepmonunamudeckue Gynxuun. Kpurepun npotexanus CaMOIIPOU3BOJIFHBIX MIPOIIEC-

COB.

3anamue 3. 3aKoH AeHCTBYIOMHUX Macc. KOHCTaHTHI paBHOBECHS XUMIUECKIX peakuui.
3aganue 4. DIEKTPOIHBIE IOTEHIMATEL Y CTPORCTBO rabBAHMIECKOTO 3IEMEHTA,
3amanue 5. CKOPOCTh XUMUYECKOH PEaKIHHL. ITepuox momypacnana.

3ananue 6. [lonsrre Tennoemxoctu. M30xopHas i H306apHas TEMIOEMKOCTb.

3ananue 7. QepmeHTaTHBHBIN Katamu3. Koncranta Muxasmmca-MeHTex.

3ananue 8. DHePrus aKTHBAIMHA. 3aBHCHMOCTH CKOPOCTH PEAKIIHH OT TEMIIEPaTypHL.
3amanue 9. luarpaMma cOCTOSHUS BOIBI C TOUKH 3penus npasmia ¢a3 ['mboea.
3ananue 10. ITpocTEIe U CIOXKHEIE PEAKIIHH.

hal Pt o F 0
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Paszpen 2. Kostonaaast xumust

OCHOBHEIE pa3/iesbl KOJUIOUIHOH XUMUH.
Cr1oco65I HOITydeHHsI KOJIOUTHBIX CHCTEM.
OTnvyne IUCIEPCHOHHBIX ¥ KOHACHCAIIHOHHEIX METO0B IIOJTyYeHHS
Croco6b!I OYHCTKH KOJIOUAHBIX CHCTEM
OcHOBHBIE IPU3HAKH 0OGBEKTOB KOILUIOMAHON XUMHUH - T€TEPOTEHHOCTD U TUCTIEPCHOCTD.
Knaccudukarus nucnepcHbIX cicTeM.
Jlanason pa3sMepoB MUCIEPCHEIX M KOJUIOUIHBIX CHCTEM.
MexanusM caMOIpOU3BONBEHOTIO YMEHBIICHHS ITOBEPXHOCTHON 3HEPTHH.,
OnTuyeckre CBOMCTBA KOJIOUIHDIX CHCTEM.
. YpaBHeHue Pernest, ero ananmus.
. ABcopOIHs CBETa B HCTHHHBIX U KOIOMIHEIX pacTBopax.
. CTpoenue KOITOMIHBIX YaCTHI THO(GUIBHBIX 307EH.
. AzicopOuust Ha TpaHHIe TBEPAOE TENIO - PACTBOP.
. AZICOpOITHSI BIIEKTPOIUTOB.
. ObpazoBanue JBOKHOTO NEKTPHIECKOTO CIIOS. IIpaBuiio ITanera-@asnca.
. Crpoenne Munest runpodobHBIX 301Iei.
. JloBepxHOCTHOE HaTKEHNE
. aKTOPEI yCTOMYHBOCTH UCIEPCHBIX CUCTEM.

19. Benku kax mpumep BMC. Ctpoenue. M3031eKTprueckas ToUKa.
20. Smymbcuu, MX THIBL VICHIONB30BaHAE B IPOMBIILIEHHOCTH.

OtmeTka KpuTepuu ouennsanus

OTJIYHO 00y4aroluiics 9eTkO BRIPAKAET CBOIO TOUKY 3PSHHMS T10 PaccMaTpPUBAEMBIM BOIIPOCAM, IIPUBOIS COOT-
BCTCIBYIOLME MPHMEpEI

X0pOoIIo 00y4arOUIuHCs JOMyCKAST OTAEBHEIE TTOIPEIIHOCTA B OTBETE

YIORIETBOPUTEIHEHO 00yuaroiuicss 0GHapyKUBAET IPOGEIIEL B 3HAHUSX OCHOBHOTO y4eGHOro ¥ HOpMaTUBHOTO MaTEPHANa

HEYIOBIETBOPUTEIEHO obyqaromuiics 0GHAPYKHBACT CyLieCTBERHBIE POGENHI B 3HAHMSTX OCHOBHBIX IIOJIOKEHUH JUCIIATIITH-

HET, HEYMEHUEC C IIOMOLUBIO NPETIOAABATELS IOy YUTh IIPABMITEHOE PEILCHUE KOHKPETHOM npakiydde-
CKOY 3amayn




Ipunooicenue 2
KoMnuekT TecToBBIX 3axanuii mo AMCHMILIMHE (MOXYJIIO)

TecToBbIe 3a/1aHUS IS OIIEHKH KOMIIETCHITHHU (VK-1, OIIK-6):

Paznen 1. ®uznveckas xumMus

I'eTeporeHnas cucremMa — 3T0*:

1. cuctema, BHYTpH KOTOPOH HET HOBEPXHOCTH paszena;

2. cucTeMa, COCTOSIIIAs U3 HECKOBKYX Pa3ieleHHbIX bas;

3. cuctemMa, 0OMEHHUBAIOIIASCS C OKpYKaroIleH cpenoit TOIbKO Maccoit;
4. cucTeMa, HMEIOIIAst BHYTPH IOBEPXHOCTh pasnena

Pusnveckuii cMplca 3Heprau 'nGea 3axmouaerces B CJIeqyIomeM:

1. Dro o6muii 3armac SHEPTHH CHCTEMBL,

2. DTo0 Ta 3HEPrus, KOTOPas OCTAHETCS B CHCTEME TIOCIIE IIPOTEKaHMs KaKoro-1ubo mporecca;
3. DTO 3HEPrus, KOTOPYIO CHCTEMA MOKET OTHIATH B 1300apHO- H30TEPMUUYECKUX YCIOBHAIX,
4. DTO 5HEPrHUs, KOTOPYIO CHCTEMA MOYXKET OTHATh pu V=const u T=const.

To 0OTHOCHTCS K HHTEHCHBHBIM Tapamerpam?*

1. Temueparypa

2. Obsvem

3. Macca

4. JlaBnenwue

Ha3zoBure npaBuibnyio dpopmyauposky HysneBoro Hayaa TepMoanHAMHAKH:

1. Bo Bcex wacTsx cuCTeMBI, HaXOIsmeics B PaBHOBECUH, TEMIIEPATYPA OJHUHAKOBA,
HeBosmosxen BeuHsIif nBurarens 1-ro pona;

2
3. PaBHOBeCHEI Iporece Beera o6paTHMEI, HEPaBHOBECHBIH - HEOOPATUMEI;
4. DHTpoNHs — Mepa Xa0THIHOCTH CHCTEMEL

IK30TepPMHUIECKHM HA3BIBAETCS POIECC, B PE3YIbTATE KOTOpOro:
1. Ag>0

2. Ag=0

3. Ag<0

4. AU>0

Kaxkas ¢popmymuposka Ilepsoro Hagana TepMoguHaMuKn IpPaBHJILHA?
1. TIpuHIUI HEAOCTHKUMOCTH aGCOTIOTHOTO HYJIsS TEMIIEPATYPHIL.
2. PasHble QOPMBI 3HEPrUM [IEPEXOIAT APYT B APYTa B CTPOTr0 SKBHMBAJIECHTHBIX, BCEra ONUHA-
KOBBIX COOTHOITICHHUSIX.
3. B H301MPOBaHHBIX CHCTEMAX BCAKHE CAaMOIPOU3BONBHO IIPOTEKAIOIIUH TIPOIIECC COMPOBO-
XTACTCsl BO3PAaCTaHUEM SHTPOIIHH.
4. Ilpu COCTOSHMM PABHOBECHS B H30IMPOBAHHON CHCTEME H3MCHCHHE SHTPOIIMY PAaBHO HYJIIO.

TenoémrocTs HaeanbHOro omHoaTOMHOro rasa NIPH IOCTOSTHHOM JaBJICHHH paBHA:
1.R/2

2.R

3.3R/2

4.5R/2

Kosddunmenr mosresnoro geiicraus (3t dexTHBHOCTE) Tem10BOH MamMHBI, paGoTaromei
o nukiry Kapno, pasen:



TYFH'I/ (THan-TXTl Tl)
(TH‘d.l‘p'TXﬂﬂ)/ TX!‘U‘I
TH'dl‘p/ (Tﬂm P xnn)
(TH'dl‘p' xnn)/ Tﬂmp

9. T'asy mepenano 200 [’k TenaoThl, BHEMIHHE CHJIbI COBEPIIMIN HAX HUM paboty 400 Ix.
H3venenne BHyTpeHHell SHEPTUHU ra3a PaBHO...

1. 200 Ix
2. 600 JIx
3. 400 Ix
4. 0]x

10. TenoTa 06pazoBaHust XHMHYECKOT0 COSTHHEHHUS - ITO:
1. TerutoBo#t 3 dexT XuMIIECKOH peaKuy B3aMMOIEHCTBHS IBYX JIFOOBIX BEMIECTR
2. TemnoBo# 5dheKT XMMHUYECKON PeaKuy 00pa30BaHUs COSIMHEHNS H3 IPOCTHIX BELIECTR
3. Temnoso# 3¢ dexT 3x30TepMUIECKOH peaKIHu
4. Temnopoit 3 dexT 3HAOTEPMUUECKON PeaKITHn

Pazpgen 2. Kosutongaas xumMus

1. Kakoii pasmep 4acTui XxapakTepeH /s KOJUIOHIHOTO COCTOSIHHS BemecTBa? a) 1-2 HM; 0)
100 mM; B) 1 MkM; ) 100 MKM.

2. ®usuveckoil agcopéumeil HasbIBaeTCs: a) KOHIEHTPUPOBAHHE BEIECTBA HA [IOBEPXHOCTH
APYTOro BEIIECTBA; 6) MOTIONIEHNE BEIECTBA 06BEMOM J[PYTOT0 BEINECTBA; B) CBI3LIBAHUE BE-
IECTBA C IIOBEPXHOCTBIO IPYTOTO BEIIECTBA IIyTEM XHUMHUUECKHX CBSI3€H; I') IPUIMIIAHIE OTHO-
'O BEINECTBA K [TIOBEPXHOCTH APYTOroO.

3. IloBepxuocTHo-akTHBHBIe BemecrBa (IIAB) peificTByroT cirexyomum obpazom: a)
TOBBIMAIOT IOBEPXHOCTHYIO SHEPruio; 0) HE BIMAIOT HA IIOBEPXHOCTHOE HATSUKEHHE; B)
IIOBBIIIAIOT IIOBEPXHOCTHOE HATAKEHHE; T) TOHWKAIOT MIOBEPXHOCTHOE HATsKEHHE.

4. Ilodemy Oesiku OTHOCATCS K MO IeKTPoauTam? a) ['uapodo6HOCTE MaKpOMOIEKyT;

0) HaNM9Ke rpyI, CIIOCOOHEIX K HOHU3ALHK; B) CIIOCOOHOCTE K HAGYXaHHIO; T) B CBSI3H C JleHaTy-

pamuei.

5. K xakomy THIy IuCHEpCHBIX CHCTeM OTHOcHTes amynsenn? a) XK/T; 6) T/K; B) XK/K; 1)
I'/T.

6. B 4em mposiBJISIIOTCS 0CHOBHBIE KAY€CTBA JUCIEPCHBIX CHCTEM?

a) bonbImas ynensHas OBEPXHOCTD M M30BITOK MOBEPXHOCTHOM SHEPTHH; 6) FOMOI€HHOCT CHCTE-

MBI; B) OTCYTCTBHE Pa3jIHYHsd MEXLy OUCIEPCHOH (a3oil W IWCHEpCHOHHON cpemoif; r) Gombrmas

yAeIbHAS MOBEPXHOCTH H HEOCTATOK IIOBEPXHOCTHOU SHEPTHH.

7. Kaxoil mpusHak siBiIsieTcsi Ka4eCTBEHHOW XapaKTEPHCTHKOH JHCIEPCHBIX cHcTem? a)
JucrepcHocTh; 6) reTeporeHHOCTh; B) muddysus; I') CBETOIPOILyCKaHHUeE.

8. Yem BBI3BaH M30BITOK MOBEPXHOCTHOM JHEPIUM HA rpaHuie pasaena $pa3? a) BHyTpeHHuM
AaBICHAEM; 0) XUMUYECKOH CBA3BIO MEXKTY MOJICKYIaMH AUCIIEPCHOHHON CPEIbI;

B) HECKOMIICHCHPOBAHHOCTHIO MEXMOTIEKYISIPHOTO B3aUMOIEHCTBHS Ha TPaHHUIE pasena has;

I') BHyTpEHHEH dHeprueif aucnepcHon (Gaspl

9. Kaxue nonpl, Haxonsmuecss B pactBope KCl, axcop6upyrores ma kpucraaie AgCl? a)
Wowner xamvs; 6) HOHBI XJI0pa; B) HOHBI KAJIMS W HOHBI XJIOPa; I') HUKAKWE HOHEI He aJcopoupy-
FOTCAL.

10. ITo mpasuity Ilyasue-I'apan: a) KoaryIupyrOIuM IeHCTBAEM 061a1aeT TOT HOH 3IEKTPOIIH-
Ta, 3apsil KOTOPOTO MPOTHUBOIOIOKEH 3apAy I'paHyIbl, 6) KoaryJIupyrOM#M JeHCTBAEM 00Ia-
JlaeT TOT HMOH ODIIEKTPONIATA, 3aps]l KOTOPOrO paBeH 3apsify TpaHyibl, B) 3apsy HOHa-
KOaryJsTopa He BIHSET Ha KOaryJIHPYIOMYIO CIIOCOOHOCTB 3JIEKTPOJHTA; T') KOAryJIHpPYIOIIEe
NEWCTBUE TEM CHJIBHEE, YEM BBIIIE 3apsi/l HOHA-KOATyJISTOpa.



Kputepun ouennBanus y4eGHbIx feficTBuil 06ygaromuxcs NIPH MPOBEIEHAH TECTHPOBAHMS

Pesyinbrar TecTHpOBAHIS OLEHUBAETCS IO IPOLIEHTHOM MIKaTe OICHKH.
Kaxxnomy obyqaromemycs mpeziaraetes KOMIDIEKT TECTOBBIX 3a/IaHHi, KOMHIECTRO KOTOPEIX IPH-

paBHuBaetcs k 100%

OtmeTka Kpurtepuu ouenubanus

OTJIMYHO Gonbmre 85%6 MpaBUITEHREIX OTBETOR
X0poIIo 66-85% IPABUITLHBIX OTBETOR
YIOBIETBOPUTEITEHO 51-65% npaBUIBEHELIX OTBETOB

HEYIOBIIETBOPUTEILHO

N0/

MensIe 50% IIPABUNBEHEIX OTBETOB




Ilpunosicenue 3.
BapuanTel caMoCTOSATEILHBIX H KOHTPOJILHBIX Pa6oT 0 JUCHHILUIAHE (Mmoay.ro)

BapuaHTBI caMOCTOSITENbHIX B KOHTPOIBHBIX PaboT JUIS OIEHKH KOMIICTCHITHH (YK-1, OIIK-6):

Paszgen 1. ®uznveckass Xumust
CamocrosiTenbHast pabora (npumep)

BapuanT 1 (Bcero 10 BapuanTos)

3ananue 1. Hasosute Bee BapuaHTHI (BeCOBBIE H OGBEMHBIE) BHIPAKEHHS KOHIICHTPALIH pacTtBo-
pOB.

3apanne 2. Kak ompeemuTs MOIEKYIISIPHYIO MacCy pacTBOPEHHOI'O BEIIECTBA METOLOM KpPHOCKO-
nuu? ,

3anarnue 3. PaccauraiiTe MOIIPHOCTD, MOJAIBHOCTE M MOMNBHYIO 100 10% pacTBOpa XJIOPUCTOTO
HATPHs, ©CJIH IIOTHOCTB €T0 pacTBopa cocTasiser 1, 121 r/em’.

KonTpoanHas pa6ora (mpumep)

BapmanT 1 (mprmep - Beero 10 BapuanToB)

3amanue 1. B cMech, IONYYeHHYI0 CMEINMBAHHMEM paBHBIX 00BmemoB 0,01 M pactBopoB KI u
AgNO3 no6asrnu HexkoTopoe KomudecTBo Nal. K kakoMy a5exTposy 6yayT IIEPEMEINATECS B DJICK-
TPUYCCKOM IT0JIE YaCTHIIBI 00Pa30BaBINErOC 301117

3ananue 2. HapucyliTe H30TePMBI TOBEPXHOCTHOTO HATSKEHHS HATPATA KATIbIHSL, MAHHO3BL, CTEa-
pata Kanus, OyraHaMuHa.

3aganue 3. JlafiTe ompeseneHne MOBEPXHOCTHO-AaKTHBHEIM BEIECTBAM. [IPHBEUTE HECKONBKO
IIPAMEPOB (OTHOCHTENHHO BO/IEI).

Pazpen 2. Kostongnas xumust
CamocrosiTeasHast paGora (mpumep)

Bapnanr 1 (Bcero 10 BapuanToB)

3ananue 1. Ha3oBHTe METOIBI OIyYEHHUS BHICOKOIUCIIEPCHEIX CHCTEM.

3ananue 2. Ha3oBuTe Bce BUIEL AUCIEPCHBIX CHCTEM C TBEPIOH IUCIIEPCHOHHOM CpeIoH.
3ananue 3. UTo Takoe «KOJUIOWIHAS 3aIHTaY ?

Konrpoasnas pa6ora (mpumep)

BapwuanT 1 (Bcero 10 BapuanTOB)

3ananue 1. CTeneHs MMCCOMMALNA U U30TOHUIECKHH K0 dHImeHT. VX 3aBHCHMOCTE OT KOHIEH-
TPaLUU DIIEKTPOJIUTA.

3ananvie 2. YaenpHas U MONBHAS 3MEKTPOIPOBOIHOCTD, CBA3b MEKLY HHMH.

3ananue 3. 3akoH passenenus OcTBaIbIA.

Kputepun onenuBanns KOHTPOJIBHBIX H CAMOCTOATEILHBIX PaGoT:

OtMmeTka Kpurepnu onenuBanus

OTJIMYHO pabota BBIIONTHEHA Ge3 OIMHUOO0K M HELOYETOB, BhI-
MHOJHEHO He MeHee 85 % 3amanuit

XOPOLIO Hay4aue B paboTe He Oomnee 0qHOM HErpyOoit
OmMHMOKM B OJJHOTO Helo4yeTa, He 6oJiee TpexX HeJo-




49eT0B. J[OIDKHBI OBITE BEIIOMHEHE! 0T 67 10 84%
33JIaHNHI

YIOBIETBOPUTEILHO

IIPaBUJIBHO BBIIOIHEHO He MeHee 50% Bceit pabo-
TBI WJIH JIOIYINEHO He OoJiee OqHOM rpy6oit omuo-
KU U JIByX HEJIOYETOB, He Ooee 0{HOM rpyboit u
OZIHOM Herpy6oi# omubxy, He Oonee Tpex Herpy-
ObIX OmHMOOK, ONHOM HerpyGol OMUOKH U Tpex
HEI0YETOB, IIPY HAJTUYHH YETHIPEX-IIATH HEL0ue-
TOB.

HEYIOBIETBOPUTEIHHO

YUCIIO OMMOOK U HEJO0YETOB IPEBBICHIIO HOPMY
JULS OLIEHKY 3 MM IIPAaBUIIBHO BBIIOJIHEHO MEHES
50% Bceit paboTeI
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IIpunoxenue 4

Kommurexkt Bonpocos k 3a4eTy mo qucuuniinae (MoIy.Iio)

Bonpocs! x 3avery juis onenku komuerenmmu (YK-1 , OIIK-6):

Paszngen 1. ®usugeckas xumus

IIpenmer u 3navenue usndeckoit xumun. OCHOBHEIE pasfeisL. | 3akon TEPMOIUHAMUKH,
Tepmopunamudeckas cucTeMa i OKpykaromas cpena. COCTOSHHE CHCTeMEL MHTCHCHBHBIE
U OKCTEHCHBHBIC ITapaMeTPhl. TepMoJHHAMAYECKIE IPOLECCHL.

ATperaTHbIe COCTOSIHHUSA BemecTBa. KuHeTHdeckas SHepris 1 TEMIIepaTypa.

Buyrpennsisa sneprus. Temnora. Pa6ora. Hynmesoit 3akon TEPMOJUHAMUKHI. DHMIO- U 3K30-
TEPMHUYECKAE PEaKI[UH.

I 3axoH TepmMomHAMuKY. DHTANbINS. TEMI0Ta PeaKiH. CrangapTHOE COCTOSIHHE.,

3akoH I'ecca. DHTanmBImHMU 006pa3oBaHMs, CrOPAaHHS, pactBopenus. CilencTBus U3 3aKoHA
Iecca.

Oopmynuposku 11 3akoHa TepMoanHamuky. DETponus. Pacuer sHTponwmu. [loctymnar ITnan-
Ka.

OHTponus Kak GyHKIwMs cOCTOSHUS. CTaTHCTHIECKUN xapakTep suTtponuu. Hyneso#, I, IT u
I1I 3aKOHBI TEPMOIMHAMUKY, HX 3HAUCHHE.

CBobonuas sHeprus. KpuTepuu BO3MOKHOCTH CaMOIIPOH3BONLHOTO IIPOTEKAaHUS XUMHYE-
CKHUX peaKIui.

Xumudeckuit HoTeHIMAaN. Yenosus (hazoBoro paBHOBECHS.

Tepmomunamuxa dasosex paBroBecuit. [Ipasuno has ['u66ca. [Ipumenenne npaBuia a3 K
OTHOKOMIIOHEHTHBIM CHCTEMaM.

PactBopeI amexTponmToB. PaBHOBeCHE B pacTBOpax clIabhx 9IIEKTPONUTOB. M30TOHMUECK Ui
K03 GUIHEHT.

Pasz6aBnennsie pacTBOpEL. 3akoH Payit u ero creacTBus.

OCHOBHBIC IOHATAA XUMUYECKON KHHETHKH. MOEKyISpPHOCTD | IOPSIIOK PEAKIIAN.
ITonsTHA 0 CIOXKHBIX peakiuax. [[enHble peaKuy.

3aBHCHAMOCTb CKOPOCTH PEAKIIHH OT TEMIIEPATYPHL. DHEPIUsi aKTUBALKH. VCTOUHNKH aKTH-
BallUH.

Karanmus, MeXaHU3MEI KaTATUTHIECKAX PEaKITHi

KoncranTe! paBHOBecHs xuMudeckux peakuuit. Ipunmumn Jle-larense.

CKOpOCTh XUMHYECKHX Peakiuil. Y paBHEHUS CKOPOCTH peaxiumiit 1 u 2 OpsaKa.

Pazpen 2. Kosutongaas xumus
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10.
11.

IIpenmer u 3HaueHHe KOMIOUAHON Xumun. OCHOBHEIE Pa3IeIbL.

Croco6b!I OTyYeHHs ¥ OUMCTKH KOJUIOUAHBIX CHCTEM.

OcHoBHbIE [PU3HAKH 0OBEKTOB KOLIOMIHOMA XFMHHY - T€TEPOTeHHOCTD U JUCIIEPCHOCT.
ITpupona u KitaccubHUKaIusa TUCIIEPCHBIX CUCTEM.

MexaHu3sm caMOnpon3BONBHOIO YMCHBIIEHNS IOBEPXHOCTHOM SHEPIHHL.

OnTryeckue CBORCTBA KOJUIOUIHBIX chcTeM. PaccesHue cBeta. YpasHenue Pernest, ero ana-
3.

Abcopbuus cBeTa B KOIIOMAHBIX pacTBopax. 3akon Jlambepra-Byrepa-Bapa.

CrpoeHne KOJUIOHIHEBIX YaCTHUI THO(DUILHBIX 307I€H.

Ancopbuus Ha TpaHHIIE TBEPIOE TEIIO - PacTBOP. Ancopbuus snekTpomuToB. O6pasoBaHue
JIBOMHOTO 3JIeKTprdecKoro cios. [Ipasmio [Taneta-Dasmca.

Crpoenne Mumeit reapoGoOHEIX 30IEH.

@aKTOphl yCTOWYMBOCTH AUCIEPCHEIX CHCTEM.



12. Benxu xak npumep BMC. Ctpoenue. Msoanexrprdeckas To4ka.
13. Omyinbenn, uX THIEL VCIONB30BaHME B IPOMBIIIIEHHOCTH,

Kpurepnu onenuBanns y4eGHbIxX neficTBHit 06yuaromuxcs NPH NPOBEJAEHHH 3a9€eTa

Ormerka Kpurtepuu ouennsanus

3a9TE€HO 06yuaomuiics MoKa3al 3HAHHsA 0CHOBHBIX TIONIOKEHHIA yaeGHOM IOHUCLUIIIMHEL, YMEHHE pe-
LIaTh KOHKPETHBIC IPAKTHIECKHE 3a/[a9H, [Pe/lyCMOTPEHHbIe paGodeii mporpaMmoit, opueH-
THPOBAThCSA B PEKOMEH/IOBAHHOM CIIPAaBOYIHON JIATEPATYPe, YMEET IPABIILHO OIEHUTD I10-
JTydEHHBIC PE3YJIBTATE PACUETOB MK SKCTIEPHMEHTA

HE 3a4TEHO TIPH OTBETE 00YHAIOIIETOCs BEIABHIINCH CyIECTBEHHEIE TIPOGEIE! B 3HAHMSIX OCHOBHEIX [10-
noXeHUH yaeGHOH NUCLMILTHHEI, HEYMEHYE C TOMOIIBIO PEIOABATE NS IIOJTy4UTh Ipa-
BHIIEHOE PEIICHHC KOHKPETHOH NPAKTHYCCKON 3a1aTH U3 YHCTIA [IPeTyCMOTPEHHBIX paGodeit
MPOTPamMMOi y9e0HOU THUCIMILIAHEI




