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|. IEJM Y 3AJTAYA TACHUTLIMHBI (MOIYJIS)

Llenb — popMupoBaHrEe CUCTEMBI 3HAHUI B 00JIACTH KOJJIOUTHOW XUMHUH, Pa3BUTUE YMEHUS
aHaJIM3a MPUPOIHBIX U TEXHOTCHHBIX MIPOIECCOB C UCIOIB30BAaHUEM OCHOBHBIX 3aKOHOB
KOJUTOMTHOM XUMUU JIJISl HCTIOIB30BAHUS HX B IPOPECCHOHATBHON JACSITEILHOCTH.

3anauu:
J (dbopmMHpOBaHUE CUCTEMBI 3HAHUN B OOJIACTH KOJJIOUIHON XUMHH;
J pa3sBUTHE YMEHHMH aHaJIM3a TMPHPOJHBIX M TEXHOTCHHBIX MPOIECCOB C
MCIIOJIH30BAHUEM OCHOBHBIX 3aKOHOB KOJUIOMTHON XUMHUH;
J YCTAQHOBJICHHE B3aMMOCBS3U SIBJICHUH OKPY’KAIOIIEr0 MUpPa Ha OCHOBE 3aKOHOB
KOJIJIOUJHON XUMMH;
J UCTIOJIb30BAaHUE YMEHHMH W HaBBIKOB  CHCTEMAaTH3allMd 3HAaHUN B 00JacTH
€CTECTBEHHBIX HaYK;
J (GopMHpoBaHHE IOAXOAOB K PEUIEHHIO SKOJIOTMYECKMX U COLMAIbHO-
SKOHOMMYECKUX MPOOIIeM;
o OPUMEHEHHUE IOJYYEHHbIX 3HAaHUH M METOJOB MCCIEJOBAaHUS A U3yYCHHS

MPUPOAHBIX OOBEKTOB B Y4eOHOH U MPOQecCHOHAIBHOMN 1eATeIbHOCTH

Il. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

2.1. VYuyeOnas nucuuIUiMHAa (MOAYJb) OTHOCHUTCS K 4YacTW Mporpammbl,  (opmupyemoit
y4acTHUKaMU 00pa30BaTeNIbHBIX OTHOIICHUN

2.2. 1ng vu3y4yeHHs] NAHHOW yueOHOW AUCHMILTUHBI (MOJYJsl) HEOOXOAMMBI 3HAHUS, YMEHUS U
HABBIKH, (OPMUPYEMBIC TTPEIIICCTBYIONTUMH TACITUTUTHHAMH :

b1.B.13 Ilpukmnannas xumus,

b1.0.28 Metonuka 00y4eHHsI 1 BOCTUTAHHS (XHMHS),

b1.0.30 ®dusnueckas XuMus

2.3. [lepedenp mOCIEAYOMNX YYEOHBIX JTUCIUIUIMH, JJII KOTOPBIX HEOOXOJWMBI 3HAHUS,
YMEHHMsI U HaBBIKU, GOpPMUPYEMbIE TaHHOU yu4eOHOU JUCIIMILITUHOMN:

b1.B.10 buoxumus

I1.TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA JUCIUIIJIMHBI (MOAYJIS)

[lepeueHp IaHUpPyEMBIX Pe3yIbTATOB 00YUEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C UHAUKATOPAMHU JOCTHKEHUS KOMIIETEHLIUN

Komnerenuus NuaukaTopbl KOMIETEHIUI Pe3yabTaThl 00y4eHHUs

IIK-1 Cnocoben NJK-1.1. AHanu3upyeT u TpaMOTHO 3Haem:

oceausams u u3naraet 6a3oBble PEIMETHbIE TEPMUHOJIOTMUECKHU armapaT

UCNONb306aMb HAyYHO-TEOPETHIECKUE JIVCTIATUTHHBI

bazoevle HaAy4HO- IpeaCcTaBIeHNUs 00 N3ydaeMbIX ymeem:

meopemuyecKue 00BEKTax, MpoIeccax U SBICHUSX. TUTAHUPOBATh UCTIOIH30BAHNE

3HAHUA U NAK-1.2. lemoHCcTpHpYyET 3HaHUU AMCLUIUIMHBI IIPU

npakmuyecKue CTeMANbHBIC YMEHUS TIPOBEICHHS MPEToIaBaHU K XMMHH B IIIKOJIE

YMeHUs: no XUMHUYECKOTO M UCCIIEOBAHUS enaoeem:

npeomemy (dKCTIepUMEHTa) M UCTIOJIb3YET B HaBBIKAMH pa3pabOTKH U

npogheccuonanvroll | CBOEH Meaaroruueckou AesiTeIbHOCTH. | TPOBEACHUS YUEOHBIX 3alaHHH ¢

oesamenbHoOCmu HENBI0 Pa3BUTHS 00yJarOIINXCS B
yueOHOI1 1 BHEYy4eOHOH
JIeSITeTThHOCTH .




IV. COAEP)KAHUE U CTPYKTYPA JUCHUITVIMHBI

4.1. O6beM TUCUMILIMHBI (MOYJIs1) U BUIbI Y4eOHOH padoThI

. Bcero yacos / Cemectp (-b1)
Buj yueoHoii pa6oThl 324eTHDIX ¢MHHIL X
Oun
AyIuTOpHBIE 3aHATHS (BCEro) 48 48
B tom uucie: - -
Jlextuu (JIek)/(Dnextp) 20 20
[Tpaktrueckue 3ausatus (I1p)/ (Dnektp) 28 28
JlaGopaTtopHbie padoTs (J1ab)
KouncyabTauuu (Kouc) 2 2
CamocrositenbHas padora (CP) 50 50
Bun mpomexyrouHolt arTectauuu - (3ayer,
3a4y 3a4
sK3aMeH), yackl (KoHTposb)
Kontpons (KO) 8 8
KonrakTHas pa6ora, Bcero (KOHT.paﬁ)* 58 58
OO0miast TpyA0EMKOCTh:  3aU€THBIC €IMHUIIBI 108 108
qachl 3 3

4.2. Conep:kaHue y4e0HOT0 MaTepHAJIA TUCHUIIUHBI
Pasznen 1. BBenenue

Tema 1. KostonaHass xumus Kak pasjaen pu3n4eckoil XuMum

Konmonnnas xumusi kak paszznen (QU3NYECKOW XHMHH, HW3Y4YalolUi CBOWMCTBAa BEIIECTB B
JIUCTIEPCHOM COCTOSTHUM U TIOBEPXHOCTHBIE siBJICHUs. VICTOpHUST pa3BUTHSA KOJUIOUTHON XUMHH.
Uccnenosanus T. I'pama, [Ix. ['u66ca, A. DitHireitna, M. CMOIyX0OBCKOTO.

DopMHUpPOBAHUE TETOCTHOTO XMMHUYECKOTO MHPOBO33pPEHHUsI 00 OKpykaroieM Hac mupe. Poib
KOJUTOMIHOM XUMUU B MOATOTOBKE YUUTENSI XUMHUU U OMOJIOTHH.

Tema 2. /lucnepcHble CHCTEMBbI

I[I/ICI'IepCHI)Ie CHUCTEMBbI U TIOBCPXHOCTHBIC SIBJICHUSA. TepMOZ[I/IHaMI/IKa MMOBEPXHOCTHBIX SIBIICHUM.
JlucriepcHble CUCTEMBI, MX Kiaccu(UKauus, METOJAbl W YCIOBUS moiydeHus. KosutonmHoe
COCTOSTHUE BeIleCTBA. | €TepOreHHOCTh M JUCHEPCHOCTh KaK OCHOBHBIE IMPHU3HAKU OOBEKTOB
KoytouaHoi xumun. Kiaccudukanus KOJMTOMTHBIX CHCTEM IO CTENEHH JAUCIEPCHOCTH U IO
xapaktepy MexdazHoro B3auMojencTBui. CBOOOIHOAMCIIEPCHBIE U CBS3aHHOAMCIIEPCHBIE
cucteMbl. BepxHuili M  HWKHMH  TOpenensl  AMCIEpcHOCTH.  ['pybonucnepcHble U
BBICOKOOUCIICPCHBIC CHUCTEMBI. Mepa N CTCICHb JUCIICPCHOCTHU, YHACJIbHAasA ITOBEPXHOCTH.
W3MeHeHne yIenbHONM TOBEPXHOCTH M IOBEPXHOCTHOM HHEPrUM C POCTOM  CTENEHU
JMCTIEPCHOCTH.

Knaccugukanuss IUCHEPCHBIX CHUCTEM IO arperaTHOMY COCTOSHUIO JUCHEepCHOM ¢a3bl U
JMCIIEPCUOHHON cpebl (30/1M, CYCIIEH3MH, SMYJIbCHH, IEHBI, a3pP0O30JIU, TBEPJble KOJUIOMIHBIE
pacTBOpPBI, IOPUCTHIE TEJIA, TEIH).



JIno¢unbHbie 1 TMO(GOOHBIE UCTIEPCHBIE CUCTEMBI.
MounexkymnsipHbIe KOIIOUIBL.
Posb aucniepcHBIX cUCTEM B IPUPOE U TEXHHKE.

Pa3nes 2. [loBepXHOCTHBIE SIBJICHUSI

Tema 1. OcHOBHBIE MOHATHS (PU3UKOXUMHUM MOBEPXHOCTHBIX SIBJICHUH

OcHoBHbIE TOHATHS PU3NKOXUMHUH TOBEPXHOCTHBIX SIBJICHUMN: copOIus, aacopOuusi, abcopOrus,
aacopOeHT, amcopbar, xemocopOrus, aecopOrus. [lopepxHocTHas cBoOOHAsS dHEprus. Turbl
a7cOpOLIMOHHBIX B3aUMOJACUCTBUI — JOHOPHO-aKUENTOPHOE, XUMHUYECKOE, MEXMOJICKYISIPHOE
(BanAepBaaIbCcOBO) (T.€. CUJIBI: OPUEHTAIIMOHHBIE, TUCIIEPCUOHHBIC, MHAYKIIMOHHBIE). Y AelIbHAast
aacopOuus, aOCoJOTHasT W OTHOCUTENbHAas ajcopOuus. 3aBUCUMOCTb aaCcOpPOIMH  OT
bu3nUecKoil 1 XMMHYECKON MPUPOJIBI aICOPOCHTA U aJIcOpOTHBA, OT AAaBJICHHS, KOHLIEHTPAIHH.
N3otepmbl, n300apel, n3octepsl. YpaBHeHue Dpeinymxa. MeTonbl U3MepeHus ajacopOIuu.
3HaueHue cOpOIMOHHBIX SBICHUN

Tema 2. Teopuu aacopOumu

Teopus u ypaBHeHue uzotepmsbl Jlenrmiopa. Ctynenuatas ancop6uus. [loTeHnmansHas Teopus
[Tonsian. Teopus monmcnoiHOW ancopoumm bpyHayspa, Ommera u Temrepa. KanmumispHas
KOHJICHCALIMs, 3aBUCUMOCTh CTEIICHU 3alOJHEHHs Mop OT JaaBieHus rasza. Iletns rucrepesuca.
Tennora agcopOiuu. AKTUBUpPOBAaHHAS ancopOLMsi, €€ POJjb B KaTajauie. XeMOCOpOIHus Kak
YaCTHBIN ciy4yail ak THBUPOBAHHOM aicopOIuu

Tema 3. AxcopOuusi Ha TBepPAbIX aCOPOEHTAX

[Tomyyenue  ancopbentoB. [lpupoaHbie ancopOEHTHI, WX HCIOIb30BaHKHE (AKTUBHUPOBAHHBIC
YIJIM, TN, HeoNuThl. AcopOIus Ha TBEPIBIX TelaX M3 pacTBOPOB. BrusiHue Ha ancopOIuio
IPHUPOJBI  CPElbl, CBOWCTB ajacopOeHTa. AjacopOuus d3neKkTpoiuToB, mnpaBuio DasHca.
HonoobmenHas aacopOuus. Micnonb30BaHue HOHUTOB JIJIS1 OYMCTKHU M IEMUHEPATU3aIUU BOJIBI.

Tema 4. AxcopOuusi Ha rpaHuLe JKHIAKOCTD — a3

VYienbHas MOBEPXHOCTb, CBOOOJHAsSI MOBEPXHOCTHAs SHEPrus, MOBEPXHOCTHOE HATSKEHHE U
METO/bl €r0 OMNpPENENCHUs: MO KAMWIISPHOMY IMOJHATHUIO XKUAKOCTH, CTAlTarMOMETPUYECKH,
METOJIOM HauOOJBIIET0 JaBJICHUs IYy3bIPHKOB, METOJOM OTphIBa KOJjbIa. AjcopOuus Ha
TpaHUIle Ta3-KHUAKOCTh, ypaBHeHHe [Hnb6O0ca. CTpoeHHe MOJEKYIbl MOBEPXHOCTHO-AaKTHBHBIX
BemecTB (ITAB), ux Bugsl. [IpaBuno Tpay6e. CtpoeHne MOHOMOJIEKYJIIPHOTO aICOPOIIMOHHOTO
CI0S Ha TpaHHUIE Ta3-KUAKOCTb, MOHOMOJIEKYJSIpHbIE IUIeHKH. OrnpeaesnieHne IUHEHHBIX
pasmepoB wmoisiekyn IIAB. VYpasuenue IIumikoBckoro. MeXIOBEpXHOCTHOE HATsHKEHHE.
Pactexkanue OAHOW JKUAKOCTH 1O TOBEPXHOCTH JPYroi, KOIPPHUIMEHT pacTeKaHUs.
[IpenymnpexaeHue 3arpss3HeHUs BOJJOEMOB CHHTETHYECKUMU JieTeprentamu. 3Hauenue [TAB.
CmaunBaHue, KpaeBoil yroy cMauuBanus. Anresus. Y pasaenue [panpe-FOnra.

Tema S. Xpomarorpapus

Knaccudukanus MeTofoB MO arperaTHOMy COCTOSHUIO (a3 U MO0 METOJMKE IPOBEICHUs
sKcnepuMeHTa. IIposButenbHast (3MI09HTHAsA), (poHTaNbHAs, BbITeCHUTeNbHas. OOnactu
pUMEHEHHUs Xpomarorpadpuu

Paszgea 3. JIuogoOHBbIE KOLITOUABI
Tema 1. Ilonykosiouab

PactBoper  mbin1.  ['mapodunbHO-munodunpHb  OamaHc. Kputuueckas — KOHIEHTparus
MuresiooopazoBanus. ComroOuzanus. MorIme BelmecTBa u TEOPHUs MOIOIIETO JACHCTBUS



Tema 2. MoJieKky/JIsIpHO-KMHEeTHYeCKH e CBOICTBA JUCIEPCHBIX CHCTEM

Hudbdy3us 1 ocMoc B KOUIOMIHBIX cucTteMax. CpemHuid caBur dactuipbl. 3akoHbl Duka u
OWHIITENHA. Cenumenranus, dopmyna Crokca, CeUMEHTAllMOHHbII aHaus.
Yabsrpanentpudyrupoanue. @opmyna Jlammaca-Ileppena. bpoyHoBckoe amxkenue. Teopuu
OiHmreiinHa u CMOJIYXOBCKOTO. OKCIEpUMEHTalbHas mpoBepka Teopuu IleppeHom,
Crenbeprom u Bectrpenom.

Tema 3. OnTuyeckue CBOMCTBA JUCIIEPCHBIX CHCTEM

Cseronornouienue. 3akoHbl Jlambepra u beepa. Konopumerpus. CeropaccenBaHue,
onanecueHnus, »hdexr Tunmans. 3akon Penes. Hedemomerpus. YipTpamMHKpocKomus u
AJIEKTPOHHASI MUKPOCKOIIHSL.

Tema 4. DiekTpHYeCKHEe CBOMCTBA JMCIEPCHBIX CHCTEM

DNEKTPOKMHETUYECKUE ABJICHUS M MX 3Ha4YeHHE. PazBuTHE NMPENCTAaBICHUM O CTPOCHUU
JBOIHOrO 3nexkTpuueckoro ciosi. Teopuu I'enbmronbua, I'ton-Uenmena, Llltepna. Dnekrpo-
KMHETUYECKUI MOTEHIMAJl, 3aBUCUMOCTh OT KOHLIEHTPALlMM BHEUIHETO pacTBopa. Ilepesapsaka.
MunennsapHas Teopus CTpOCHUS 3051ei. MeTobl onpeieneHus 3aps1a 4acTULl 30J1€H.

Tema 5. Kuneruueckasi 4 arperaTuBHasi yCTOMYMBOCTb, KOATYJISLHs JJUOPOOHBIX 301€H.
Koarynsuus snekTponuraMu: nopor Koaryjasluu, KpUTUYECKUH MOTEHIHAll, H303JEKTPUUECKOe
cocrosinue, npaswia lynena-I'apau, Hepsaruna-Jlannay. Koarynsnus cMecbro 3J1€KTPOJIMTOB,
HEeNpaBWIbHbIE pPsiibl. Teopuu 31eKTponuTHOM Koarymsiuuu. Teopus ycroituusoctu JJIDO
(depsirun, Jlanpay, ®@epseii, OBepbek). Jlapnenue u ero coctapismomue. ['erepokoarynsnus u
reTepoaAryJsIsIys, CIOHTAHHAs KOAryJISIHs, KOaryJsaus Mo JeiicTBrueM GU3NIecKuX (GakTopoB
Crabunusanys 1 3aIuTa KOJUIOUI0B, €€ pOJlb.

Tema 6. Peojiornyeckue cBOMCTBA KOJJIOUIHBIX CHCTEM

3akonsl Herotona u Ilyazeiins. Omnpenenenue Bsi3kocTH. HbIOTOHOBCKHE M HEHBbIOTOHOBCKHE
cucrteMbl. Hanpspkenue caura. YpaBHeHue bunrama. CucTeMbl C KOAryJasiUMOHHBIMH U
KOH/ICHCAIIMOHHO-KPUCTATU3AIIMOHHBIMUA ~ CTPYKTypaMmu. ['eneoOpazoBanue. TuxcoTpormnus,
CHHEPE3HUC.

Tema 7. Mexanudeckoe M JJIEKTpUUYECKOE APOOIEHUE, JUCTIIEPTUPOBAHUE YIIBTPA3BYKOM.
Metoas! ¢pu3NUECKON KOHIEHCAIIMU: METOI KOHACHCAIUI MapoB, METOJ] 3aMEHBI PACTBOPUTETIS.
Meroabpl XUMHUYECKON KOHAECHCAlMU. BiusHME KOHLEHTpaluMu pPEareHTOB Ha XapakTep
obOpasyromeiicst nucriepcHoi cuctemsl. [lenTuzarus. O4ncTka AHUCTIEPCHBIX cucteM. Juanms,
AIIEKTPOAUATIN3, YIbTpAlleHTpUDyTupoBaHue, yabTpauiIbTpams.

Pa3nesn 4. I'py0oaucnepcHbie cHCTEMBI

Tema 1. AspoaucnepcHbie CHCTEMbI

Knaccugukanus mno arperaTHoMy COCTOSIHHIO, 110 pa3Mepy YacTHll, [0 METOJaM IOJy4eHUs.
EcTecTBEeHHbIE M HCKYCCTBEHHBIE a’PO30JIM, MX CBOMCTBA, arperaruBHas YCTOWYMBOCTb M
paspyuieHue. 3HaueHue a’xpo3osieil. [Topoiiku, nx TeKy4ecTb, CKIOHHOCTh K KOAryJIsiuu

Tema 2. CycneH3um, IMyJIbCHH

CriocoObl ToNydeHus, CBOMCTBa M TNpHUMeHeHHe cycrneH3uid. Kiaccudukauus smynbcuil mo
KOHIIGHTpalluu H XapakTepy JIHUCIIEPCHOHHOM cpeabl. Omynbsratopbl. KoanecneHnusl.
Oo6parenne a3 sMmynbcuii. 3HaYeHUE SMYIBCUI B HAIlleH )KU3HU

Tema 3. Ilenbl, IIEHKHU U TBepabIe 3011
KpaTtHocTh meHbl, Bpems xHU3HU MeHbl. [leHooOpa3zoBaTenn M meHOracUTeNnu. 3Hau€HUeE IIEH,
¢notauus. TBepablie 30/14: CTEKIIA, SMaAJIM, MUHEPAJIbI, TOPHBIE TOPO/IbI, CIJIABBI



Paszgea S. JIuopuibHbIe KOJIOHABI

Tema 1. BeicokoMoOJIeKYJ/ISIPHbIE COeIMHEHHS

@DopMbl MaKpOMOJIEKYJ] — JIMHEHHbIE, pa3BETBIIEHHbIC, CIIUTbIE. ['MOKOCTH MaKpOMOJIEKYII.
Mopayns ynpyroctu. Crexknoo0pa3HOe, BBICOKOJIACTUYHOE, BA3KOTEKYyYee U KPUCTAIIMUECKOE
COCTOSIHHE.

Knaccupukanus BMC 1o XUMHUECKOMY COCTaBy: HEOPraHMYECKHE W OpPraHUYecKHe; II0
COCTaBy OCHOBHOM LENU: TOMO- M TE€TEPOLENHbIC; I0 IPOUCXOKICHUIO: INPUPOAHBIE U
CUHTETUYECKHE.

Tema 2. MeTtoas! noayyenus BMC
Mertoabl nonydeHus:: NONMMEpHU3alns U HNOJMKOHICHCALMs; METO/bl OYUCTKU U pa3]esICHUs:
JMaN3, IEKTPONAIIN3, IICKTPOACKAHTALMS, YIbTpaQUIbTpaLys, yabTpaleHTpudyrupoBatme,
BbIMauMBaHUE, BblcanuBaHue. [lommaucnepcHocTh W MoJeKydsipHas Macca. Metoabl
OIIpPENIENIEHUS MOJIEKYIIIPHON MacChI.

Tema 3. PactBopsl BMC

OcobGennoctu pactBopoB BMC. HaGyxanue u pacrsopenne BMC. Tepmonnnamuka HaOyxaHusl.
OBomuenne. ConpBaranus. HHTerpanpHas W audQepeHnranbHas TEIIOTHl PACTBOPCHHUS.
Kontpakuus, naBinenue HaOyxanus. CrerneHb HaOyxaHHs, CKOPOCTh HaOyXaHUs, 3aBUCUMOCTb
CKOPOCTM U CTeleHW HaOyxaHHs OT pa3nu4HbIX (akTopoB. JlmorpomHbid psia. Dopmbl
CYIIIECTBOBAHMsI pACTBOPUTEIIS B MOJIMMEPE — CBOOOIHAS U CBsI3aHHAs BOJIA, €€ POJIb

CaoiictBa pactBopoB BMC. Ocmoruueckoe nasineHue pactBopoB BMC, ocmoruueckoe
omnpeneseHue MOJEKYJIsIpHOH Macchl. Peonornueckue cpoiictBa pactBopoB BMC. VpaBHeHue
[[ITaynuHrepa U €ro NpUMEHEHUE I ONPEAEIICHUSI MOJIEKYJIAPHOW MacChl. Y CTOMYHMBOCTH
pactBopoB BMC. Koauepsauus. JInoTponHslii ps.

[TonuanexTponutel. IOHNUTHI, HYKJIEMHOBBIE KUCIIOTHI, OEIKU KaK MPUMEPHI MTOJIUAIEKTPOIUTOB.
N3030neKkTpuyeckoe COCTOSTHUE M HM303JEKTPUYECKass TOYKAa, METOIbl €€ ONpeleiIeHUsI.
[TonuanekTponuThl Kak (IOKYISIHTHI.

Tema 4. CTpykTypooOpa3oBaHue

Crynau, ux knaccupukanus. Mertonsl mosyueHus reneil. CuHepe3uc, ero posib B KU3HH U
IPOMBIIIIEHHOCTH. XPYIKHE rend. ['ucrepe3nc mpu OBOJHEHUHU. OJIaCTUUHbIE renu. l'emum
noaudaekTponuToB. CoiicTBa reneil. Auddysus u xumuyeckre peakluu B reiasx. MeMOpaHbl.
IIporomnasma. [lepnoanueckue KOJUIOUIHBIE CTPYKTYPHI.



4.3. Pa3nenbl M TeMbl JUCHUIIMH (MOAYJeid) U BUAbI 3aHATHI

Buabl yueOHo# padoThl,
No BKJIIOYasl CAMOCTOSITEIbHYIO PaGoTy
00y4aKIIHUXCS, IPAKTUHYECKYI0 dopmMupyemblie Bcero
OueHouHble
n HaumeHnoBaHue pa3jesia/TeMbl NMOATOTOBKY (NP HAJINYMH) U KOMIETEeHIHH (B
cpeacTBa
/ TPYA0EMKOCTH (B 4acax) (MHAUKATOPBI) yacax)
n ) po— pakr. JIao. CPC
3aHAATHSA | 3aHATHUS
1 | Pa3pea 1. Tema 1.
Otuer o
BBenenne Konnougnas xumus 1 1 5 DAKTIICCKIM 4
KaK pasjaeJ P [K-1 (MAK-1,
N paboTtam, perieHne
(u3HYecKoii XHMUH - NJIK-2)
Tema 2. lucniepcHble 3aRa, YOTHbH
’ 1 2 2 orpoc 5)
CUCTEMBI
2 | Paznen 2. Tema 1. OcHoBHBIE
IloBepXxHOCTHBIE | MOHATHS
SIBJICHUS puzukoxummuu 1 1 2 4
NMOBEPXHOCTHBIX
SIBJICHUT
Tema 2. Teopumn 1 2 5 5
agcopouum Otuer no
Tema 3. Ancopouus MPAKTUYECKUM MK-1 (MAK-1,
HA TBEPABIX 1 2 2 pabotam, perieHue NJIK-2) 5
agcopOeHTax 3a/1a4, TeCT
Tema 4.
AncopOuus Ha 1 1 2 4
rpaHuile ;KHJAKOCTh —
ra3
Tema S.
Xpomarorpadus ! ! 2 4
3 | Pa3nmen 3. Tema 1. 1 1 2 OrTueT 1O IK-1 (MAK-1, 4
JInuogoodHbIE IMonykossionabl MPAKTUYECKUM NJIK-2)




KOJLJION/BI

Tema 2.
MouJieRyasipHoO-
KHHETHYeCKHe
CBOMCTBA
AUCHEPCHBIX CHCTEM

Tema 3.
Ontuuyeckue
CBOliCTBA
JAHCIEPCHBIX CHCTEM

Tema 4.
JJIeKTpUYeCKHue
CBOMCTBA
AUCIEPCHBIX CHCTEM

Tema S.
Kuneruveckasi u
arperaTuBHasi
YCTOMYHMBOCTD,
KOAryJIsiuus
Jn0(OOHBIX 30J1€H.

Tema 6.
Peosornueckue
CBOlCTBA
KOJIJIOMAHBIX CHCTEM

Tema 7. MeToabl
MOJIyYeHUA U
OYHCTKH
KOJLUIOMAHBIX CHCTEM

paboTtam, perieHue
3aj1a4, Onpoc

Paznea 4.
I'pybdoaucnepcH
ble CHCTEMBbI

Tema 1.
AspoaucnepcHbie
CHCTEMBbI

Tema 2. CycneHn3uu,
IMYJIbCHH

OTuer o
MPAKTUYECKUM
pabotam, ompoc,
pelieHue 3aaa4

TK-1 (MJIK-1,
WJIK-2)




Tema 3. Ilensl,

IUIEHKH U TBep/ble 1 1 2 4
30014
5 | Pa3nmex 5. Tema 1.
JInopunbHbie BoicokomosekyasipH 0,5 1 3 4,5
KOJLJIOM/IBI ble COe/INHEeHNS
Otuer o

Tema 2. MeTonnt 0,5 2 3 PaKTHYECKUM 55
nojy4ienuss BMC ’ paboTaM, ompoc IIK-1 (MAK-1, ’
Tema 3. PacTBopbI 1 5 3 pemeHné 3az[aq’ NJK-2) 6
BMC 3a4€T ’
Tema 4.
CTpykTypooépa3oBa 1 2 3 6
HHE

HUTOI'O (B yacax) 20 28 50 98

Ilepeuenn npakTu4eckux pador

[Tony4yeHue 1 04NCTKA KOJUIOMIHBIX CUCTEM

[Tonryuenue 1MOQUIBHBIX KOJUIONI0B

I1enbr

Omnpenenenue cpeHero pasmepa 4acTUIl 3051

OnpeneneHue N303JIEKTPUIECKON OUKH KeTaTHHBI

Koarynsiuust nuo@uiibHbIX U TMOPOOHBIX KOJIJIOUI0B
Omnpenenenue nopora Koaryasnuu. Bzanmuas xoaryssuus
3amuTHOE IeHCTBUE KeIaTHHA

Omnpenenenue 3HaKa 3aps/a KOUIOMTHONW YaCTHIIbI

10 Onpenenenne k03P GUIIHEHTA TOBEPXHOCTHOTO HATSHKEHUS BOJIBI
11. TToBepxHOCTHBIE ABNeHU. CMaunBaeMOCTh

12. TToBepXHOCTHBIE SIBIICHUSI. AJICOPOIIHS

13. AncopOuust yKCyCHOM KHCTIOTHI yTiieM

14. BaustHue 37eKTpOIUTOB Ha Mpoliecc Ha0yXxaHust

15. Omnpenienenue BSI3KOCTH KUJKOCTH KaNUJUIIPHBIM BUCKO3UMETPOM

CoNoUA~AWNE




4.4. MeroanveckHe yKa3aHHMsA 110 OPraHU3alliH CAMOCTOSAITeJIbHOI padoThI CTY1eHTOB

B paMkax u3ydaeMoi JUCIUIIIMHBI MPEIaratoTcs cieayronme GopmMbl CaMOCTOATETLHON

paboTHI:

e YyeQOHoOe 3aJaHMe - BUJ [IOPYUYEHUS MIPENIOIaBATENS CTYICHTY, B KOTOPOM COIAEPKUTCS
TpeOOBaHUE BBIOJHUTH Kakue-IMOO y4yeOHbIe (TEOpEeTHYECKHe U MPAKTHYECKUE)
nerctus. Kpurtepun OLEHKHM MO KaXJAOMY 3aJaHUIO IPENOAABATENb BBICTABISAET
JIOTIOJTHUTEIBHO.

e Ortuyer - HalKMCaHUE OTYETA MO MPAKTUYECKUM paboTam

e [Ilouck marepuasioB B cetu HTepHeT M B OMO/IMOTEKe — [0 MpeiaraeMou s
CPC TeMe CTYIEeHT OCYUIECTBIISIET TOMCK COBPEMEHHBIX BO33PEHMM, ONMUCAHUNA TOYEK
3pEHMI pa3JINYHBIX aBTOPOB.

e CocraBJjieHHe Mpe3eHTaIMii — TOATr0TOBKa (aiiina nmpe3eHTanuu He MeHnee 10 ciaiigos

C WUIIOCTPALMSIMU, CChIIIKAMU HA UCIIOIb3yEeMble HCTOYHUKH (HE MEHEE 3-X).
[Ipu BeImonHeHuu 3a1anuii o CP MOXHO BOCIOIB30BaTHCS CIACAYIOLIEH JTUTEPATYPON:

1. Xwumwus nucniepcHBIX cucteM: YueOHo-meroamueckoe nocodue/ Cocr. E.E. Ucromuna. —
Npkytck: U3a-Bo «Acnipunty, 2017.- 120 c.

2. Komnoumnas xumust: YuebHo-meToauueckoe mocodbue/ Coct. E.E. Mcromuna. — UpkyTck:
N3n-Bo «AcnpuHTty, 2019.- 92 c. ®uszndeckas xumusi: Y 4eOHO-METOIUYECKOE mocooue. /
Coct. E.E. Uctomuna. — Upkyrck: U3n-Bo «Acnpunt»,2021. — 84 c. ISBN 978-5-
6046586-3-5

4.5. IIpumepHasi TeMAaTHKAa KYPCOBBIX PadoT (MP0eKTOB) (MPH HATUYNH) YUCOHBIM ILUIAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX pabOT (MIPOEKTOB).

V. YYUEBHO-METOJUYECKOE U ”THOOPMALIMOHHOE OBECIIEYEHUE
JTUCLUILIMHBI (MOLYJIS)

Ilepeyenns uTeparypsbl

a) OCHOBHasl JIUTepaTypa:

1. Cymm b. I. OcHoBBI KommonaHOM xumun : Yue6. mocodue / b. [I. Cymm. - 2-e usn., crep. -
M. : Akanemus, 2007. - 239 c. (30 3k3.)

2. Wyxun E. JI. Konnoungnast xumus : yueb. 1 6akanaBpoB : JUIsl By30B Mo crerl. "Xumus" u
Hanp. "Xumuga" / E. JI. lllykun, A. B. Ilepuos, E. A. AMenuna. - 7-e u3a., ucnp. u gon. - M. :
FOpaiit, 2014. - 444 c. ( 5 3K3.)

3. BonneipeB A. N. ®usndeckas U KOJUTOWIHAS XUMHES: y4eO. uis ¢.-X. By30B / A. U. Bonnbipes.
- 2-e u3n., nepepad. u goi. - M. : Beicmr. mik., 1983. - 408 c. (38 7k3.)

4. Ky3uenoB B. B. ®usudeckas u koyuiouHas xumus [Tekcr] : yued. ais Teodl. Crell. By30B /
B. B. Ky3Henos. - 2-e u3z., nepepab. u gomn. - M. : Beicur. mk., 1968. - 390 c. ( 17 7k3.)

5. llyxkwn E. JI. Komnounnas xumus [ IneKTpoHHBIN pecypc] : yuel. mist 6akanaBpoB, ISl CTY/I.
By30B / E. A. AmenuHa. - 6-¢ u3a. - DJEKTPOH. TeKCTOBBbIE naH. - M. : IOpaiit, 2012. -
(bakanaBp). - ObC "lOpaiit". - Heorpanud. goctyr.

6. Hurmarymua. H. T'. Ilpaktukym 1o ¢u3n4eckod M KOJJIOMAHOM XUMHHU [DIEKTpOHHBIN
pecype] : 2018-04-11 / H. T'. Hurmarymus, E. C. INaaueBa. - 1-e w3, - DIEKTPOH. TEKCTOBBIC
nad. - [b. m.] : Jlanb, 2018. - 116 c. - Pe:kum moctyna: https://e.lanbook.com/book/104853. -
ObC "Jlanp". - HEOrpaHUY. JOCTYII.

7. Komnounnnas xumus [Tekct] : ydeb.-meron. mocobue / Upkyt. roc. yu-1, Ilen. un-1, Kad.
eCTeCTBeHHOHay4. nucturuiH ; cocT. E. E. Ucromuna. - Upkyrck : Acnpurr, 2019. - 92 c. :
Tabn. ; 21 cm. - bubnuorp.: c. 92. (15 73x3.)



0) CMHCOK ABTOPCKUX METOAMYECKHUX Pa3padoToOK
1. Xumus gucniepcHbBIX cucteM: YudeOHo-meToanueckoe mocoowme/ Cocrt. E.E. Mctommna. —

Upxkytck: U3a-Bo «Acnipunt», 2017.- 120 c. (10 3k3.)
2. Komnonnnas xumust: YdeOHo-meroamueckoe nocoome/ Cocr. E.E. Mcromuna. — MpkyTck:
N3n-Bo «Actpunt», 2019.- 92 ¢. (10 3Kk3.)

B) 0a3bl JaHHBIX, HH(GOPMAIHOHHO-CIIPABOYHbIE M TOMCKOBbIE CHCTEMBbI !
Hayunas snekrponnas 6ubnuorexka eLIBRARY.RU (3apyOexHble 1 0OT€UeCTBEHHBIE KypPHAIIBI)

http://www.viniti.ru  pedeparnBHO-OHOIHOTCUHAS 06aza gamapix BUHUTU PAH 1o
€CTECTBEHHBIM HayKam

http://www.chemsynthesis.com/ ChemSynthesis - 0a3a maHHBIX XHMHYCCKHX  BEIIECTB,
COIEPKUT TAaK)Ke HHPOPMAIIMIO M0 METOJaM UX CHHTE3a M (PU3HIECKUM CBOMCTBAM, TAKMM Kak
IJIOTHOCTD, TOYKA IUIABJICHUS, TOYKA KAIICHUS U T.1.

http://www.chem.msu.su/rus/handbook/redox/welcome.html ba3za maHHBIX M0 HEOpraHUYECKOM
XUMHH B cBOOOTHOM focTyrne Ha caiite "Chemnet" Xumuueckoro ¢gakynsrera MI'Y.

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBbI

6.1. Ilomemenus 1 000pyI0BaHHE

[Tomemenuss —  y4yeOHBIE aymIuUTOPHHM IS TPOBEIACHHA  y4eOHBIX  3aHSTHH,
npenrycMoTpeHHbIX yueOHbsiM tianoM OITIOIT BO 6akanaBpuara, ocHaieHbl 000pyA0BaHUEM U
TEXHUYECKUMU CPEJICTBAMH 00ydeHUSI.

[Tomemenust is CaMOCTOATEIbHOM PabOThl OO0YYAIOMIMXCS OCHAIEHBI KOMITHIOTEPHOM
TEXHUKOH C BO3MOXXHOCTBIO TOAKIIOUeHHsI K cetn «HTepHEeT» M oOecledeHreM 0CTyIa B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa3oBarenbHyto cpeny PI'BOY BO «UT'Y».

OoOopynoBanue

WNuTepakTuBHbIN yuebnbiit komruieke Smart Technologies Board 685 ix/ix60.
Xumunueckas nabopatopust Ha 10 mect ¢ 1abopaTopHbIM 000pyIOBaHUEM: BBITSDKHBIE HIKa(BbI,
dorornekrpokanopumerpsl, Becbl OHAUS SPU-401, pH-metpst (3), Mmukpockons! «buomxamy,
mwuTku (2 mT), BoAsSHBIE OaHW, MarHuTHas Memanka, Becbl «Acculad VIC-300d3»,
AKBAIUCTIILIATOP, Npubop Ansg cymku mnocyasl, Tabmuusr J.W. MenneneeBa (oaHa—
AIIEKTPOHHAsT), TAOIHIIBI PACTBOPUMOCTH (OIHA AJIEKTPOHHAs), IEMOHCTPAIIMOHHBIE KOJUICKIIHN
(5 mT.), KOMIUIEKT MOJieNiel KPUCTAIITMYECKUX PEeIIETOK, BojoHarpeBaTenp (1 miT.), Xumudeckast
nocyja, mpudop st AIEKTpoau3a coneit, Beimpsmurens B-24, TepMomeTp 37eKTpOHHBIN, OaHs
KoMOuHHMpoBaHHas nadoparopHast BKJI ,mocka 1st CylmIKy XUM. TTOCY/BI.

TexHnuyeckue cpeacTBa 00y4eHust

KomMmmbroTepHast TeXHUKA, MOAKIIOYeHHAs K ceTu «HTepHeT» ¢ 001UM T0CTYIIOM B
SUOC Ur'y

JleMOHCTpalMOHHOE 000pyI0BaHNe, Y4eOHO-HArJIsIHbIe TOCOOUS, XUMHUECKast TOCyAa,
XUMHUYECKHE PCAKTUBEI.

6.2. JInueH3uOHHOE H MPOrpaMMHoOe obecrieueHue
Microsoft Office Profissional PLUS 2007 (Homep Jlunensun Microsoft 43037074, 6eccpouno),
Antuupyc Kaspersky Free (exxeronno oonosnsiemoe [10, 6eccpouno)


http://www.viniti.ru/
http://www.chemsynthesis.com/

VII.OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B oOpa3oBarensHOM TpoIlecCce HCHONB3YIOTCS AKTHUBHBIE M HHTEPAKTUBHBIC (POPMBI
NPOBEJCHUS 3aHATHH (KOMIIBIOTEpHBIE CHMYJISIMU, MAEIOBBIE W POJIEBBIE HWIPHI, pPa30oop
KOHKPETHBIX CHUTYyallMii, TPEHUHTH, TPYIIOBbIE JUCKYCCHM), Pa3BUBAIOILKE y OO0yYaroluxcs
HAaBBIKOB KOMAaHJHOW pabOThl, MEXJINYHOCTHOH KOMMYHHMKALMM, NPUHATUS PpEIICHUH,
JUJIEPCKUX KAauecTB U (POPMUPYIOIINE KOMITETCHIINH.

HanmeHoBaHMe TeM 3aHATHH ¢ HCI0Jb30BaHHEM 06pa30BaTeJ’[LHLIX TEeXHOJOT Uil

Bun ®opma / Metoas! unTepakTiBHOrO | Koi-Bo
Tema 3ansaTus
3aHSTHS 00y4eHus 4acoB
BBoanas nekuus, nekuus-
Brenenne A T, 1
1 uHdopmarnus (mHGOpMaITMOHHAS),
[ToBepxHOCTHBIE WHTEPAKTUBHAS JICKIHS (JICKIUS-
2 | sBineHUs Juaor), JeKiusa-oecena ¢
OTIOPHBIMU KOHCTICKTAaMH OCHOBHBIX
JInoooOubIe Koymonaer | Jlekmus P . ) 20
3 MIOJIOXKEHUH TeMBI (pa3zena);
['pybonucniepcHbIe NudopmanmonHo-
4 | cucreMsl KOMMYHUKATHBHbIE TEXHOJIOTUH,
TEXHOJIOTHH MPOOIECMHOTO 00yUeHUs
5 JInousibHBIE KOJUIOMIBI
1 Beenenue
[ToBepxHOCTHBIE TexHonorus pa3BUBaoIIEro
2 | sBreHUs o0ydeHUsI, TPAKTHYECKUE 3aHATHUS C
[TpakTudeck | aneMeHTaMHu 0OpaTHOM CBS3U
JInooOHBIC KOILTOUTBI p p ’ 28
3 0C€ 3aHATHE | TEXHOJIOTUU IPOOIEMHOTO
['pybonucnepcHbie o0OyueHusl, TEXHOJIOTUS
4 | cucreMsl HCCIIEIOBATENbCKOr0 00y4eHus
5 JInounsHbIE KOJIOUIBI
Wroro yacos 48

VIILLOOEHOYHBIE MATEPHUAJIBI UISA TEKYIHEI'O KOHTPOJIA
YCHEBAEMOCTHU U TIPOMEXYTOUYHOM ATTECTAIIUM

8.1. OueHo4HbIe cpeAcTBa A5 NPOBEJAEHUs TeKYIIero KOHTPOJIA yCIeBaeMOCTH

I1K-1

1. YcraHOBHTE COOTBETCTBUE MEXKAY THUIIOM AUCIEPCHON CHCTEMBI U €TO

XAPaKTCPUCTHUKAMU

Tun qucnepcHoi cucTemMbl

XapakrepucTuKa

1. Cycnien3ust

A. rpy0onucriepcHas cuctemMa, B KOTOpOH Karui KUIKOCTH
PaBHOMEPHO paclpeeICHbl B )KUIKON TUCIEPCUOHHON cpenie

2. DOMynbcust

b. rpy0onucnepcHas cucreMa, B KOTOPOH TBEP/IbIE YACTUILIBI
pPaBHOMEPHO paclpeesIeHbl B JKUIKON TUCIEPCUOHHON Cpelie

3.Ilena B. ToHKOqMCIIEpCHAs CUCTEMA, B KOTOPOM TBEPABIE WU
KHJIKME YaCTHIIBI PABHOMEPHO pacIipe/iesieHbl B
ra3z000pa3Hoii cpesie

4.A3po301p I'. nucnepcHas dasa - ra3 u 1ucnepcruoHHas cpefa -

KUJIKOCTh

1-b; 2-A; 3-T'; 4-B.



2. Hanumure B mpaBWJIBHOM MOCJIEI0OBATEILHOCTH ATallbl 3acTyiHeBannss BMC

1) Bo3aeiicTBHE 100aBOK MTOCTOPOHHKX BEIECTB, CIOCOOCTBYIOIIMX 00pa30BaHHIO
JIOTIOJTHUTEIBLHBIX XUMUYECKUX CBA3EH MEXKTY MAKPOMOJICKYJIAMU — «CITHBAFOIIIX
MOCTHKOBY;,

2)IPOSIBIICHNE MEXKIY COMMKAIOITUMHUCS YaCTUIIAMHU CHJI MEXKMOJIEKYIISIPHOTO
HPUTSKCHUS;

3) oObearHEHHE MAaKPOMOJIEKYIT IO/ BIMSHUEM BO3HUKAIOIINX MEKIY HUMHU
BOJIOPOJIHBIX CBSI3€H;

2-3-1

3. [laiiTe onpeneneHue CHHEPE3UCY
(3T0 mpouecc cCaMONpPOU3BOJILHOI0 Bbl/IeJI€HHUS JKUIKOCTH U3 reJisl)

4. JluctiepcHasi CHCTeMa, YCIOBHOE 0003HAUCHUE KOTOPO#T /T Ha3bIBACTCS
(aspo3oiib)

5.Kakoii MeToj HcClleIoBaHUs U aHaJIM3a OCHOBAH Ha SIBJICHUU acopOIun?

1) xpomatorpadus

2) CIIEKTPO(HOTOMETPHSI
3) HOJISIPUMETPUS

4) pedpakToMeTpus

6. I1o OTHOLIEHNIO K KOJJIOWAHBIM pacTBOpaM CIIPaBeIMBO CIEAYIOIIEE:
1)myTHBIE

2) rereporeHHbl

3) npo3pavyHbI

4) pacceuBaloT CBeT;

5) 4acTUIbl BUIHBI B ONTHYECKUI MUKPOCKOII

Kpurepun onenuBanus:
[Tpu Hammuun 90-100% npaBUIBHBIX OTBETOB CTYJIEHT MOTYYaeT OLUEHKY «OTINYHO»,60-
90% - «xoporoy, 40-60% - «ya0BIETBOPUTEIBLHO

11.2. OneHo4Hble MaTEePHAJIBI VI TEKYIIET0 KOHTPOJIS

TemaTnka yCTHOTO M NIMCBMEHHOI0 ONPoca

MK-1 (MJAK-1, UJIK-2)
1. [Ipeamer xomnouaHou xumun. Kakue Borpocsl oHa u3ydaer?
2. O1IEHUTHh MECTO KOJIJIOUTHON XMMHUH B TEXHOJIOTHUHU.
3. Ponb aucnepcHBIX CHCTEM U TOBEPXHOCTHBIX SIBIEHUN B MPUPOJE M TEXHUKE U CBA3b
KOJUIOWJTHOM XMMHH C 3aIIUTON OKPYXKAOIIEH CPEBI.
4. Knaccuduxanus ¥ Ha3BaHUs TUCHEPCHBIX CHUCTEM IO arperaTHOMY COCTOSIHHIO JAHCIIEPCHOMN
(ba3bl 1 TUCTIEPCUOHHON CPEIbI.
5. Knaccudukaius IUCTEPCHBIX CHCTEM [0 pa3Mepy YacTHIl, BHIY IUCIEPCHON ¢a3bl u
JIUCTIEPCUOHHOM CPEbI.
6. YaenbHas IJIONIA/Ib MOBEPXHOCTU. BhIpaskeHue yaenbHON MOBEPXHOCTU YAaCTHI] MPABUIbHON
dbopmbl (11apooOpa3HBIX WM MUIWHIPHYECKUX ) Yepe3 X TeOMETPHUECKHUE TTapaMeTpHhI.
7. KonnougHble cuUCTeMbl KakK pa3HOBUAHOCTh AUCHEPCHBIX cucTeM. WX oriauume oT
MOJIEKYJISIPHO-TUCIIEPCHBIX CUCTEM U OT IPyOOUCTIEPCHBIX.



8. MoHoucnepCHbIE U MOJIUANCIEPCHBIE CUCTEMBI. XapaKTEPUCTUKA MOIUANCIEPCHBIX CUCTEM
C TIOMOIIIBIO CPEHUX MapaMeTPOB pa3mepa.

9. Kak oxapakTepu3oBaTh pa3Mepbl YaCTHUI] HEITPABUIHLHON HITH HEONpenenEHHON (HopMBbI?

10. Kakue Benmu4MHBI pa3MepOB YAaCTUIl M YAEIbHOM IUIONIA/IM MOBEPXHOCTH XapaKTEPHBI IS
KOJUIOM/IHBIX CUCTEM?

11. JInopoOHBIE M MHOGUIBLHBIE CHCTEMBI. VIX mpuMepHI.

12. IlpoucxoxaeHue H30BITKA MOBEPXHOCTHOH HIHEPTUU B TETEPOreHHBIX cucreMax. CBs3b
yII€IbHOM MOBEPXHOCTHOM 3HEPTUHU C TOBEPXHOCTHBIM HATSHKEHUEM.

13. TloBepxHOCTHOE HaTsHKeHHEM Ero BbIpaXKeHHE Yepe3 TepMOAWHAMHYECKHE (YHKIHUU
COCTOSIHUSI B OJTHOKOMIIOHEHTHOMN CHCTEME.

14. DxcriepuMeHTaIbHbIE METO/IbI N3MEPEHUS TTIOBEPXHOCTHOT'O HATSKEHUSI KUAKOCTEH.

15. ChopmynupyiiTe NPUHIMI CHUXEHUS IMOBEPXHOCTHOW SHEPTHH 3a CYET YMEHBIICHHS
wiomaau moBepxHoctu pasaena (az. Chopmynupyiite TOT K€ NPUHIUN IS YMCHBIICHUS
MOBEPXHOCTHOTO HATSYKEHHUSI.

16. Ilpoucxoxxaenue kanwuisipHoro naasieHuss. Ero cBsa3p ¢ 3akoHom Jlamumaca. Onwuiure
OTIBITHI, JIEMOHCTPUPYIOILIUE CYIIECTBOBAHUE KAaMWIUISpHOTO naBieHus. I[lpuBenure mpumepbl
€ro NpHUMEHEHUS.

17. Anresusi, ayrore3usi 1 kore3usi. Kak oOBbSICHUTH SIBIEHUS CMayMBaHUS M HECMA4MUBAHUS C
MIOMOUIbIO OHATUN aATe€3UU U KOTe3uu ?

18. PaBHOBeCHas pabOTHI aare3un U €€ CBSA3b C M30BITOYHON MOBEPXHOCTHON SHEPTUECH.

19. KpaeBoii yros cMauMBaHUs U €r0 SKCIEPUMEHTAIIbHOE OIIPE/IETICHHE.

20. Anresuss KUAKOCTH M cMauuBaHue. [ uapodoOHble (IMohoOHBIE) W THUIPOPHIbHBIC
(MO MITBHBIC) TOBEPXHOCTH.

21. CBs3b KpaeBoro yria CMauyuBaHUs C TOBEPXHOCTHBIM HATsHDKEHHUEM Ha TpaHMIlax pasjena das
KHUJIKOCTB/TBEp/asi TMOBEPXHOCTh, KHJIKOCTH/BO3AYX M BO3IYX/TBephas NOBepXHOCTh. Kak
00BSCHSIETCS 3Ta CBA3B C MOMOIIBI0 MEXaHUYECKOTO HIIM TEPMOAMHAMUYECKOTO paBHOBECHH.

22. 3aBUCHMOCTb JIaBJICHUS M1apa OT KPUBU3HBI IOBEPXHOCTH KUAKOCTH.

23. O0bsAcHeHNE KanWUIIPHON KOHICHCAIIMU C MIOMOIIBI0 ypaBHeHus KenbBrHa.

24. AncopOuus u e€ nerkyme cuiabl. OObICHEHNE C TOUKU 3PEHUSI MEKMOJIEKYIISIPHBIX CHII.
25. V3MeHeHHe MOBEpXHOCTHOTO HATSHKEHUS MPH aZICOPOIIUH.

26. U3orepma ancopbuuu ['m06ca u e€ anamm3. [Ipumepbl pasHOro BIMSHHS KOHLEHTpPALUU
pacTBOpPOB Ha M30TEepMy aacopOuuu ['ndoea.

27. Temnora aacopouuu. JduddepennuanbHas v HUHTErpalibHAsl TEIUIOTHI aaCcOpOIMU U HX
3aBHCHUMOCTB OT KOJMUYECTBA aJCcOPOMPOBAHHOTO rasa.

28. MoHoMoneKysApHas W TOJIUMOJIEKYJsipHas ancopOuuu. ['paduueckoe wu3odpaxkeHue
Pa3INYHBIX U30TEPM AJCOPOIHH.

29. ®usnueckas aacopoius u xemocopouus. [IpuMepsl 3TUX BUIOB aACOPOITUH.

30. Kiaccudukanus mnopuctsix ajacopOeHToB. OTimume aacopOIMM B MHKPONOpax OT
a7copOLMHU Ha MIIOCKOW MOBEPXHOCTH.

31. Kakue BemecTBa Ha3bIBAaIOTCS NOBEPXHOCTHO-aKTMBHBIMH? Kak cBsi3aHa NOBEPXHOCTHAs
AKTUBHOCTb C XUMHUYECKUM cTpoeHueM moiekyn? [Ipusennure npumepsl.

32. 3aBUCHUMOCTb IMOBEPXHOCTHOI'O HATSDKEHUS OT KOHLIEHTPALMHM MOBEPXHOCTHO-aKTHUBHOIO
BenlecTBa. AHanu3 ypaBHeHus llIumkoBckoro.

33. IIpaBuno Tpay6Ge. Ero unreprperaius 1 WITIOCTPUPYIOIIUE TPUMEPHI.

34. BiustHue JUTHHBI YTIIEBOIOPOIHOM 1ienn Ha agcopOruio [TAB. OcoO0eHHOCTH 3TOTO BIMSIHUS
IpHY aIcOpOLIMU Ha IPAHUIIE KHUJIKOCTB/Ta3 U KHUJIKOCTb/>KUAKOCTb.

35. Teopus MoHOMOJIEKYIISIpHOM ancopOuu JIsurMiopa u reopust [lomsHu.

36. Kak mnepeiitu ot ypaBHeHusa llIumkoBckoro k ypaBHeHHIO JIHrMIOpa C IOMOIIBIO
ypaBHeHus ['106ca? Kakue napaMeTpsl 3TUX ypaBHEHUI CBsI3aHbI MEeXAY co00it ?

37. OcHOBHBIE TOJOXEHUS Teopuu JIBHrMIOpa. DKClepUMEHTAIbHOE OIpe/eeHue
ko3¢ ¢umeHToB ypaBHeHus JIaHrmiopa.

38. Cs13b npeenbHOM acopOIMK ¢ TUIONIAIbI0 TOBEPXHOCTH a/ICOPOEHTA.



39. Ocobennoctu ctpoenusi monekyn I[TAB. Mx opueHTamust B aAcOpOIMOHHOM CJIIO€ Ha
rpaHuIax pasuaena ¢as.

40. VYpaBuenus I'enpu, JIourmiopa n @péilHanuxa st aacopOUuM Ta30B Ha TBEPIBIX
HIOBEPXHOCTSIX.

41. BnusiHue mpUpPObI PaCTBOPUTEIIS U MPUPOIBI MOBEPXHOCTH acOpOeHTa Ha aacopOLuio U3
pacTtBopa.

42. Tlouemy ruapodoOHbIe BemiecTBa (yroib, rpadur) mydine aacopOUpPYyHOT MOBEPXHOCTHO-
akTuBHbIe BenlecTBa (IIAB) 3 BOAHBIX pacTBOPOB, a rMAPO(UIbHbIE BEIECTBA (CUIMKAreib) —
U3 YIJI€BOJIOPOAHBIX PACTBOPOB?

43. UonuTtel. UX npaktuueckoe npuMeHeHue. [IpuMepb HOHUTOB.

44. CtpykTypa MaTpullbl KATHAOHUTOB U aHUOHUTOB.

45. I'mapodunbHbie 1 THAPO(POOHBIE TOBEPXHOCTH. [ napoduim3aius moBepXHOCTEH.

46. MonexyJspHO-KMHETUYECKUE SIBIICHUS U UX MIPOSBICHUE B KOJIJIOUIHBIX CUCTEMAX.

47. BpoyHOBCKOE IBUKEHHE U €0 KOJIMYECTBEHHBIE XapaKTEPUCTUKH.

48. Onumwmre siBinenue 1uddy3un U NpuBeInuTe €€ MPUMEpHI.

49. Yto saBnsercs ABMWXKYyIIeH cuiod auddysun? M3mnoxute 1 mpoKOMMEHTUpYITE 1-bIii 3aKOH
duka.

50. Uro mnoHuMmaercs NOJ YCTOWYMBOCTBbIO JHUCHEPCHBIX CHCTEM M YeM OTJIMYAETCs
CeIMMEHTAllMOHHAsT (KMHETUYEeCKas) YCTOMYMBOCTb OT AarperaruBHOM yCTOMYMBOCTH 7
[IpuBeaure npuMepbl yCTOMYMBOCTH M HEYCTOWYMBOCTH IMPUMEHUTEIBHO K Pa3IMYHBIM
00JacTsIM MUIIEBOM TEXHOIOTHH.

51. CkopocTh CEIUMEHTAlMM B I0JIe TSDKECTM W B LEHTpUdyre. 3aBUCUMOCTb OT CBOWCTB
JCTIEPCHOM (pa3bl M JUCTIEPCHOHHON CPEIBL.

52. OnpeneneHue pa3sMepoB YacTUL CYCHIEH3UI 110 CKOPOCTH UX CEUMEHTAIMU B MOJIE TSHKECTH.
['paHuIbl IPUMEHUMOCTH 3TOTO METO/IA.

53. PaBHOBecHE ceJUMEHTAIMH B [10JI€ TPABUTAILIMOHHBIX CHJI U B I10JIE LIEHTPOOEKHBIX CHIL.

54. Onumure sBIEHHE ocMoca. UYTO CIYXKHUT ABMXKYIIEH CUJION OCMOCa M OT Yero 3aBHCHUT
OCMOTHYECKOE J1aBjieHue?

55. Kakue siBineHust HaOMIOAAIOTCS MPU MPOXOXKIECHUU CBETa yepe3 AUCIepcHyto cuctemy? Uro
Ha3bIBACTCsI ONAJIECLEHIIMEN?

56. Hanmumure ypaBueHue Paness m mpoananmusupyite ero. Kak ¢ ero momomipio 0OBSICHUTH
roixyoyro okpacky Heba?

57. Ins Kakux BEIWYUH Pa3MEpPOB YaCTUIl M I KaKMX KOHUEHTPALM 30J€d CIpaBeIIMBO
ypaBHeHue Panes?

58. IIprunHbBl BO3HUKHOBEHUS 3JIEKTPUUECKOTO 3apsja Ha MOBEPXHOCTH pasneina (a3 TBEpIoe
TEJI0/pacTBOp.

59. CtpoeHue 1BOMHOrO 3JIEKTPUUECKOr0 CJIOS U pacIpe/ie]IeHHE dJIEKTPUUECKOT0 OTEHIMala B
teopusx ['ensmromnsua u I'yn-Hanmena.

60. IIpoTHBOMOHBI M MOTEHUMAJONPEACHAIONINE HOHBL. BiusHME WX KOHLEHTpalUU Ha
pacnpezeneHue 3eKTpuieckoro norennuana B JJ9C.

61. Ctpoenue nBOiHOTrO 3neKkTpudeckoro ciost B teopusix ['yn-Hanmena u lltepna. Brnusuue
MOHHOM cWIIBI U crienuudeckoit agcopouu Ha JI9C.

62. Onummure sBieHue snekTpodopesa. IlpuBenure KOIMUYECTBEHHBIE XapaKTEPUCTHKU 3TOTO
sBIeHus. B Kakux ciydasx anekrpodopes oTcyTcTByer?

63. JIzeTa-norenuuai B reopun JJ9C 1 ero 3aBUCUMOCTb OT KOHIIEHTPALUX TIPOTUBONOHOB.

64. DnexTpodopeTndeckas NOJBMKHOCTD U €€ CBS3b C J[3€Ta-MIOTEHIIUAIOM.

65. DnexTpoocMoc.

66. OnuiuuTe SIBJIEHNS NOTEHLMAA CEAUMEHTALMN U TIOTEHI[MaJIa TEYEHUSI.

67. Uro o3HavaeT TEpMHUH 'arperaTMBHas YCTOMYMBOCTBH'? Kak cBsA3aHa arperaTtuBHas
YCTOMYMBOCTBD C 13€Ta-MNOTEHIIUATIOM?

68. Uro HazbpiBaeTcs Koaryisnuedl u duokymnsaiueii? Uto MokeT BBI3BIBATH 3TH MPOILECCHI?
Kakue ciocoObl 3aUThl OT KOAryJsui U3BECTHBI?



69. OcHoBHble mnonoxeHus teopun JIJIDPO. 3aBUCUMOCTH HHEPrUM B3aMMOICHCTBUS
3apsKEHHBIX TOBEPXHOCTEN OT PACCTOSTHHS MEXKLy HUMH.

70. BinsHME NOTEHUMANIONPEIEISIFOIINX HOHOB U IPOTUBOMOHOB Ha SHEPrUI0 B3aUMOJIEHCTBUS
3apsKEHHBIX TOBEPXHOCTEH.

71. Ilopor koarynsuuu. Ero 3aBucuMocTs 0T 3apsiaa npoTuBoMoHOB B Teopuu JJIDO.

72. CTpyKTYpHO-MEXaHMUYECKHH (cTepuueckuii) (HakTop YCTOHYMBOCTH JHOPOOHBIX CHCTEM.
[TprMepsl MEXaHUUECKOM 3aIUThI IUCIIEPCHBIX CUCTEM B IMUILIEBBIX IPOAYKTAaX.

73. PackiinmHUBAaroOIME JaBJICHHUE.

74. B yem 3akitouyaeTcsi NPUHLMI KOJUIOMAHOM 3amuThl? [lpuBeaute mnpumepbl KOJIOMIHOM
3alUTHI.

75. Kunetnueckas Teopus koaryasauuu CMOIyXOBCKOTO.

76. Bpemsi TOJOBMHHOM KOATyJIsIIMU U KOHCTAaHTa CKOPOCTH B T€OpUU CMOITYXOBCKOTO.

77. beicTpast u MeauieHHas Koarynsauus. Ux oobscaenne B teopun JJIDO.

78. JlucnepraninoHHbIe METOJbl MOJIY4YEHHUs TUCIEPCHBIX cucTeM. Pabora nucneprupoBaHus u
CTENEHb TUCIEPTUPOBAHUS.

79. AncopbunonHoe noHmxeHue npodHoctu. Ilpumenenue [TAB st cHMKEHMS IPOYHOCTH
(3bdexr Pebunmepa).

80. KoHteHCcallnOHHbIE METObI MOIY4YEHUS TUCIIEPCHBIX CUCTEM. PoJib cTeneHu nepechlieHms.
81. [lonyyeHrne MOHOAMCIIEPCHBIX U MOJIMJUCIEPCHBIX CUCTEM KOHACHCALMOHHBIMU METOJAMH.
Posnb crenenu nepechlieHnus 1 CKOPOCTH KOHAECHCAIUH.

82. Kakue MeTobl OUMCTKU U KOHLIEHTPUPOBAHUS 30J1€ U3BECTHBI?

83. Uro Takoe AManu3 M yTO Takoe 3jieKTpoauanni? ONUIINTEe NMPUHIMIIUAIBHBIE CXEMbI 3THUX
npoueccos. [IpuBeanre npuMepsl IPUMEHEHHUS.

84. Ynprpadunsrpauus. Konctpykuus u geiictBue yabTpaduiIbTpOB.

85. CrocoObl 04YKMCTKa BOJBI U BO3yXa OT AMCIIEPCHBIX YACTHUL. 3HAYEHHE ITUX CIOCOOOB IS
OXPaHbl OKPY’KaIOIIeH Cpebl.

86. OnumuTe siBjaeHue reaeodpazoBanusi. CHHEPE3UC U €ro JIBHKYIINE CHIIBI.

87. B ueM orinume cycneH3uu ot nactsl? IlpuBeanTe npuMeps! NUILEBBIX MACT.

88. [lenbl. Ux cTpyKTypa U cTpoeHue 3JIeMEHTapHOU SYEHKU.

89. Mexanusm pa3pymenus neld. Kak yckopurts paspylieHue neHsl?

90. Yem BbI3BaHO U30BITOUYHOE JaBJIEHNE BHYTPHU My3bIpbKoB neH? Kakue (hakTopsl onpenenstor
YCTOMYHMBOCTD IEH?

91. Urto Ha3bIBaeTCs KpaTHOCTHIO NMEHbI? OT Yero 3aBUCUT KPATHOCTD IEH.

92. Crabunu3aTopsl eH. MexaHu3M uX JeHCTBUSL.

93. CiocoObl OTy4YeHUs eH U IPUMEHEHUE UX B MUIIEBON TPOMBIIITIEHHOCTH.

94. ®notanus. [IpuHIKIIBL, 0COOEHHOCTH U MPUMEHEHUE (PIIOTAIUH.

95. OxapakTepu3yiiTe a’p0o30Ju KaK AUCIEPCHBIE CUCTEMBbI THMA T/T U */T. UTO Takoe IbIM,
IIBLJIb, TYMaH, CMOT, a3pO30JIbHAs MeHa?

96. Kak oOpa3ytorcs adposzonu? IlpuBenure mnpumepbl 00pa3oBaHUs a’po30Jieid Ha
OPENIPUATHIX THINEBOM INPOMBINUIEHHOCTH. YTO HaspiBaeTcsd IPeneabHO-AOIYCTUMON
KOHIICHTpaLUEN a3po30JIs.

97. YcToiunBOCTh a3p030J1€eil.

98. IlepeMenienne a’po30Jieid B BO3AYIIHOM MTOTOKE U OCAXAEHUE adPO30JIeH Ha MPEHsTCTBUSAX.
[THeBMOTpaHCIOPTOM.

99. Vkaxute NpUUYUHBI JIEKTPU3ALUN U B3PBIBOONACHOCTH a’p0O30JIel HAa NMPUMEPE MYYHOU U
CaxapHOU IBUIH.

100. Ounctka a3po30J€eil B IMKJIOHAX U TKAHEBBIX QUIbTpPaX.

101. Kak nmepeBecTH MOPOLIOK B a3pO30JIbHOE COCTOSIHUE? UTO Takoe ICEBIOOKUKEHHE U TIE
OHO OCYIIECTBISETCA?

102. Kak kimaccupuuupyroTcst SMyJIbCHH B 3aBUCUMOCTH OT KOHILIEHTPAILIMHM JTUCIIEPCHOM (a3bl.
Kak onpenensieTcst KOHIEHTpaLUs JUCTIEPCHOM (Pa3bl IMYIbCHU?



103. Uro Ttakoe mpsmMbie u oOparHbeie sMmynbcuu? Kak ocymiectBisiercs oOpamie—Hue ¢as
sMmyabcun? Kak onpeaenuTs TUIT SMYIbCUH SKCIIEPUMEHTAIBHO ?

104. CBs13b YCTOHYMBOCTH IMYIIBCHIA C BETHUMHON MEXK(PA3HOTO HATSIKCHUS.

105. Mcnionb30BaHuE 3MYIIbCUI B MUIIEBON U Tap(PIOMEPHON TPOMBIIIUICHHOCTH.

106. T'JIb u ero mpumenenue npu Bbibope IIAB mis crabunmszanuu mpsMBIX M OOpaTHBIX
SMYJIbCHI.

107. Kakue (hakTopel arperaTMBHOM yCTOWYMBOCTH XapakTepHbl A smyibcun? Yrto
Ha3bIBAETCS KOAJIECLIEHIIMEN U TOMOTeHU3aIuei?

108. B wuyem 3akmiouaercs MNPHHIMN TOAOOpa M MEXaHW3M JEHCTBHS IOPOIIKOB ISt
CTAOMIIM3AIIN AMYJIbCHIA?

109. Knaccudpukamus nupunpabix (ampudunpaeix) ITAB. IlpuMepsl CHHTETHUECKHX U
npupoansix [TAB.

110. Kakue BemiecTBa W IpU KaKUX YCJIOBHSX CIHOCOOHBI 0OPa30BBIBATH MHIIEIUIBI B BOAHOM
pactBope?

111. 'mapodobHbIe B3auMOICHCTBHS U MHULIEIIIO00pa30BaHuUE.

112. Kputnueckass KOHLEHTpaLUsi MHUIEUIO00pa3oBaHusl U (aKTOphl, BIMSIONME Ha HeE.
Meroasl sxcniepuMeHTanbHOro onpenenenus KKM.

113. Onumute oOpa3oBaHHe MHIIEIUT Kak pasjeneHue (a3 B mepechilieHHOM pacTBope. Kak
o0BsicHsieTcs cymectBoBanne KKM B aToii Teopun.

114. Onummure oOpa3oBaHME MHIEUI KaK pPaBHOBECHE ACCOLMALMM MOJIEKYJI B HCTUHHOM
pactBope. Kak o0bsicusiercs cymecrsoBanue KKM B 3Toit Teopun.

115. MexaHu3M COJIFOOMIIN3AIAN.

116. Motomue cpenctBa u Morouee aeictsue. OObsCHEHNE MOIOLIETO AEHCTBUS MbLIA.

117. Ponp xomnonnaeix ITAB B muIieBoii TEXHOJIOTHH.

118. Crpoenne wmwuremn. Bimsawe wmwunemioodpa3oBaHuss Ha IEHOOOpasyrolmme U
CYCHEHIUPYIOIIHE CBOWCTBA KOJUIOMIHBIX pacTBopoB ITAB.

119. M300pa3ute cxeMbl CTPOSHUS pa3IMyHbIX MUIe/ul. OT 4ero 3aBUCUT HX pa3Mep U Gopma.
120. Mukposmyabscuu. Poib 3HTponuitHOro pakropa B UX 00pa30BaHUU.

121. Bricokomonekynsipubie coequHeHuss (BMC) u ux knaccudukanus. IIpumepsl pasHbIx
BMC.

122. Xumudeckas npupojia u CTpPOSHUE MaKpOMOJIEKYJI.

123. Kondopmanuu mnoiaumepoB. ['MOKOCTP M JKECTKOCTh NOJMMEpHBIX wemneil. HatuBHble
KoH(opMaiuu OeIKOB, ACHATYpaIlusl.

124. Ocobennoctu pactBopoB BMC kak nro¢puibHbIX cucteM. [1o kKakuM npu3Hakam pacTBOPHI
BMC oTtHOCSTCS K KOJIIOUIHBIM CUCTEMaM?

125. BpoyHoBckoe aABHKeHHE U 11 dy3Hsl TOJTUMEPOB B pacTBOPE.

126. CnocoObl ~ BbIpaX€HUS ~ MOJIIPHOW  MacChl  TMOJHMAUCIEPCHBIX  MOJIMMEPOB.
OKCIEpUMEHTAJIBHBIE METO/IBI ONIPENETICHNS CPEAHUX MOJIIPHBIX MAacCC.

127. Onpenenenue mosspHoit Mmaccel BMC MeTo10M M3MepeHrss OCMOTHYECKOTO JTaBJICHHUS.

128. IIpumeHeHne paccessHUsl CBETa AJIs ONPEAEIEHUS MOJIIPHON MacChl IIOJIMMEPOB B PACTBOPE.
129. 3aBUCHUMOCTD BA3KOCTH CYCIIEH3UH C(HPEePUUECKUX YACTULl OT KOHIEHTPALUH.

130. 3aBUCHMMOCTH BSI3KOCTH PAcTBOPOB MOJMMEPOB OT KOHLEHTpPAlMM U KOH(POpPMAaLUU
MaKpOMOJIEKYJI.

131. OtHOCUTENBHAS, YAENIbHAsA, IPUBEACHHAs U XapaKTepUCTHUECKasl BI3KOCTh. OnpezneneHue
MOJIIPHOW Macchl MOJIMMEpPA B PACTBOPE METOJOM BUCKO3UMETPHUH.

132. HaGyxaHue noJauMepoB B pacTBOpUTENAX. OrpaHHYeHHOE U HEOTpaHUYEHHOE HaOyXaHHe.
133. Kunetrka HaOyxaHUs MOJIMMEPOB.

134. TepmoanHamuka HaOyxaHHs TOJTUMEPOB.

135. Yro Ha3piBaeTcs KOHTpakuuend u cuHepesncoM ? IlpuBenute mpuMepbl HCIIOIb30BAHMS
CHUHEpE3HCa B MUIIEBOW TEXHOIOIHH.

136. OxapaktepusyiTe CBOWCTBA OEITKOB KaK MOJMAIEKTPOIUTOB.



137. TloueMy U Kak MOXXET M3MEHATHCS KOoH(popMmanus O6eiKa U BA3KOCTh PACTBOPOB OeKa MpHu
n3Menenuu pH cpenbi?

138. 3aBUCHUMOCTb CTPOEHHS JBOMHOIO 3JIEKTPUYECKOIO CJIOSl IMOJIMAJIEKTPOIUTOB OT pH
pacTtBopa. DiekTpodopes OeaKoB.

139. U3oanekTpruyeckasl 1 H30MOHHAs TOYKH OEIKa B pacTBOPE.

140. BoicaiuBaHKU€ MOJUAIIECKTPOJIUTOB. 3aBUCUMOCTh OT pH.

Kpurepun oueHuBanmusi:

OLeHKN «OTJIMYHO» 3aCIy)KUBAECT CTYACHT, OOHApYKUBIIUH CHCTEMAaTHYECKOE H
rIyOoOKoe 3HaHHE Y4eOHOro MarepHana, JAEMOHCTPUPYIOIIMH IIOJHOE M CAaMOCTOSTENBHOE
PAcCKpBITHE BOIPOCOB B 00BEME MPOTPAMMBI, CHOCOOHOCTH SICHO M TPaBHJIBHO OTBEYATh Ha
JOIMMOJIHUTCIIBHBIC BOIIPOCHI IMPpETioaaBaTejid, yMCHUC UCIIO0JIb30BATh CpaBHI/ITCJIbHBH\/JI nmoaxoa npu
U3JI0KEHUH MaTepuajia, COIPOBOXKIATh OTBET IMPUMEPAMH, YETKOE M MPAaBUIBHOE OIPEeIICHIE
HOHHTHﬁ, HCIIOJIb30BAHUC TCPMHHOB.

OIICHKH «XOPOILO0» 3aCITy’)KUBACT CTYJEHT, OOHAPYKMBIIMK TMOJHOE 3HAHHE Y4eOHOTO
MarepHaja, yCBOMBIINI OCHOBHYIO JIUTEPATYPY, PEKOMEHOBaHHYIO B IIPOrpaMMe, oKa3aBILIni
CUCTEMATUYECKUN XapakTep 3HaHUM 10 JUCLUIUIMHE, HO IpPU OTOM JOIYCTHBIIMM HE
IPUHIUIHAIBHbIE TOTPELIHOCTH

OI_IGHKa «YAOBJIETBOPUTEJIbHO» BLICTABIIACTCA, €CJIIM CTYACHT BBIIIOJIHUI 3aJlaHUC HIIU
OTBCTUJI Ha BOIIPOC, HO IIpU I3TOM ObLIH JOIIYIICHBI TPUHOHUIIMAJIBHBIC OI_HI/I6KI/I; YPOBCHb
BJIaACHUA ITIOHATUAMHA HCBI)ICOKI/If/'I, HEAOCTAaTOYHAA pa3BUTOCTh OCHOBHBIX 3HAHWH U YMGHI/Iﬁ

TecTbI
IK-1 (MAK-1, UJIK-2)

Tect Nel Copoumst
1.Konnounanas XuMusi- Hayka, U3yJaromas
e JlucniepcHble CHCTEMBI
e [loBEpXHOCTHBIE SIBIICHHUS.
e (OO0a oTBeTa BEpHbI
2. lucniepcHas Qasa- 3To
e PacnpeneneHHOe BEIEeCTBO
e BemiecTBo, B KOTOPOM paclpeaesieHo Ipyroe BEecTBO
e Majoe BenecTBo
3.K roMoreHHbIM cHCTEMaM OTHOCST
e llcTuHHBIE paCTBOPHI
e KostonaHsie pacTBOPHI
e ['pybonucrepcHble CUCTEMBbI
4.Y nenpHast MOBEPXHOCTh YAaCTHII 3aBHCUT OT
e X ¢popmbl
e X pa3mepa
e lIx o6bema B cucteme
5. Copbuus — 3T0
e [Iporecc BbieIEHNS BEIIECTB
e [Iporecc noryonieHrs BENIECTB
e (OO0a oTBeTa HEBEPHBI



6.Ancopbuus - 3T0
e [loBepxHOoCTHasI cOpOITHs
e (OObemHas copOIus
e Xumuueckas copOrus
7.BemecTBa, KOTOPHIE YMEHBIIIAIOT MIOBEPXHOCTHOE HATSKEHHUE - 3TO
® TIOBEPXHOCTHO - aKTUBHBIE BEIIECTBA
® TIOBEPXHOCTHO - HEAKTUBHBIE BELIECTBA
® TIOBEPXHOCTHO - MHAKTUBHBIE BELIECTBA
8.I'mapoduibHBIE TOBEPXHOCTH- 3TO
e Jlerko cMaumBarOTCs BOAOU
e [lnoxo cMauuBaroTCs BOJOM
e He cmauuBarorcs Bonou

Tect Ne 2 IloBepXHOCTHBIE AABJICHUSA
1.IloBepXHOCTHBIE SIBIICHUS- 3TO
® TeTepPOreHHBIC CUCTEMBI
® TIPOLIECCHl HAa TPAHUIIE Pa3/ieia KOMIIOHEHTOB CHCTEMBI
® XUMHYECKUE PEAKIHH
2. JlucriepcuoHHas cpena- 3T0
® pacnpese’eHHOEe BEIlEeCTBO
® BEIIECTBO, B KOTOPOM PACHpPEIEIICHO APYroe BEIECTBO
e QOJIBIIOE BEUIECTBO
3.Cucrembl, B KOTOPBIX YacTUIIBI (ha3bl BABOE OOJIBIIE YACTUL] CPEAbI- ITO
® LCTUHHBIE PACTBOPBI
®  KOJUIOMJIHBIE PaCTBOPbI
e rpyboAHCIIEPCHBIE CUCTEMBI
4.00611as MOBEpPXHOCTh YaCTUI] 3aBUCHUT OT
e ux opmsl
® X pazMepa
e 1X o0beMa B CUCTEME
5.lecopbuus- 310
® TIPOIIECC BBIICIICHHUS BEIIECTB
® TIPOIIECC MOTJIOMICHHUS BEIIECTB
e 00a oTBETa HEBEPHBI
6.A0copOHs- 3TO
® [IOBEPXHOCTHAas copOuus
e oOBbemHas copOuus
® XUMHYECKas copOus
7.BemiecTBa, KOTOpPBIE YBEITHUUBAIOT MIOBEPXHOCTHOE HATSHKEHUE- ITO
® [IOBEPXHOCTHO - aKTUBHBIE BEILIECTBA
® [IOBEPXHOCTHO - HEAKTHBHbIEC BEIIECTBA
® [IOBEPXHOCTHO- MHAKTUBHBIE BEIIECTBA
8.I'mapodoOHbIe TOBEPXHOCTH- 3TO
® JIETKO CMAa4MBArOTCS BOJOM
® [IJIOXO CMAuyUBAIOTCS BOAOH
® HE CMauyuBaIOTCS BOAOH



IIpumepHbIe TeMbI pedepaToB

[K-1 (MAK-1)

1 PacTBOpBI )XKUIKOCTH - Tras.

2 Onpenenenne MOJIEKYJIIPHON MacChl BEILECTBA.

3 Bydepusie cmecu. MIX poss B mpupoae ¥ XUMHYECKOM aHAJH3E.
4 DOTOXMUMHUYECKUIN CMOT.

S. CenuMeHTallMOHHBINM aHAJIN3 IUCIIEPCHOCTH

6 DIEKTPUYECKHUE CBOMCTBA TUCIIEPCHBIX CUCTEM

7 VY CTONYMBOCTD U KOAryJIsUsl JUCIIEPCHBIX CUCTEM
8 TepMonrHaMuKa MOBEPXHOCTHBIX SIBJICHUM.

9 [ToBEepXHOCTHBIE ABJICHUSA: CMAaUUBAHUE

10.  IloBepXHOCTHBbIE IBJICHUA: KANMUISIPHBIC SIBICHUS

11. [ToBepXHOCTHBIE SIBJICHUS: aICOPOLIHSL.

12. DnexTpoKMHETHYECKHE SBJICHUS B AUCHEPCHBIX CUCTEMAX.
13.  JInodoOHBIE NTUCTIEPCHBIE CUCTEMBI.

14,  JluodunabHbIC TUCIIEPCHBIC CHCTEMBbI

15. VYcroiuMBOCTb M KOAryJslus JUCIEPCHBIX CUCTEM.

16.  Koarynsauus 1ucnepcHbIX CUCTEM.

17.  MuxkporereporeHHble JUCIIEPCHbIE CUCTEMbI

KpuTtepuu oneHuBaHus:
[Mpu Hammauu 90-100% npaBUIBHBIX OTBETOB CTYIEHT MOIYYaeT OLEHKY «OTIHYHO,
60-90% - «xopormioy, 40-60% - «yIOBIETBOPUTEIHHOY

Omuem no IIpakmuueckoii padome BbIIOIHACTCS B pabodell TeTpaiu.

[K-1 (MAK-2)
Oo0pa3zen padoyeii TeTpagu
[IpakTuueckas padora Ne...
Ha3zBanue onbiTa
1. YpaBHeHHE peakuuu
2. Habmonenus
3. OObscHEHNE TPOUCXOASIINX SIBICHUN

Kpurtepuu onieHKH NpakKTH4YeCKUX padoT

Onenka «5»:

Bremonaena pabGora B pamnMoOHATBHOW MOCIENOBATEIBHOCTH W IOJHOM 00BEME C
0€3yCIIOBHBIM COOJIOIGHUEM TPaBWJI JIMYHOM M OOIIECTBEHHOM O€30MacHOCTH; TI'PaMOTHO,
JOTHYHO M CAaMOCTOSTENBHO OIMCAaHBl TPOBEJCHHBIC HAOJIOJCHUS, COCTABJICHBI ypaBHEHUS
XUMHUYECKHX peakuuil ¥ cHOpMyTUpOBaHBI BBIBOABI M3 PE3YJbTaTOB OMNbITa (HaOMIONEHUIN);
HKOHOMHO HCITOJIb30BaHbl PACXOJHBIE MaTephaibl; 00ECNeueHO NOoJIepKaHue YHCTOTHI W
nopsijika Ha pabodeM MecTe; paboTa akKypaTHO odopMIIeHa.

Ouenka «4»:

JlornyHO ONHMCaHbl TPOBEJIEHHbIE HAOMIOACHUSA, B COCTABJICHHBIX YPAaBHEHUSX
XUMHYECKHX  peaKIii  JONYyIIeHBl  JBE-TPH  HECYIIECTBEHHBIE  OIMMOKH; T'PaMOTHO
c(opMyIHPOBaHbl BBIBOJBI U3 PE3yJbTATOB OIbITa (HAOIIOAEHUI); SKOHOMHO HCIIOJIb30BaHbBI
pacxoJHble MaTepHalbl; 00ECIIEYCHO TOJIep)KaHUe YHUCTOTHI M TOpsIKa Ha paboueM MecTe;
paboTa akKypaTHO o(hopMIIEeHA.



Ouenka «3»:

Bremonnena pa0oTta B palloOHalIbHOM IOCIENOBATEIBHOCTH M TOJHOM O0bEME C
0e3yCIOBHBIM COOJIFOICHHEM TIPaBHJ JIMYHOW W OOIIECTBEHHOW O€30MacHOCTH; HEMOJTHO U
HEJIOTMYHO OINMCaHbl MPOBEJCHHbIC HAONIONEHUS, B COCTAaBJICHHBIX YPABHEHUSAX XHUMHUYECKUX
peakuii JOMmymeHbl OMUOKH, KOTOPBIe CTYASHT HE MOXXET HCIPAaBUTh, HE CHOPMYITHPOBAHBI
BBIBOJIBI M3 PE3yJbTaTOB oONbITa (HAOIIOJEHMS); SKOHOMHO HCIOJB30BAaHbl PacXOHbIC
MaTepuaibl; 00ECIeUYeHO MOJIepKaHUe YHCTOTHI M TMOpsIKa Ha paboueM Mmecre; pabora He
aKKypaTHo oopmiieHa; paboTa BbinosHeHa Ha 50%.

Ouenka «2»:

BrimmonHeHa »skcrnepuMeHTalbHAsh 4acTh, HO paboTa He odopmieHa B TeTpaau; pabdbora
BBIITOJIHEHA MeHee, yeM Ha 50%.

8.2. OueHoYHBbIEe MATEPUAJIBI IJISl MPOMEKYTOYHOI aTTecTannu (B ¢popme 3adera)
[K-1 (MAK-1, UAK-2)

Bomnpocs! k 3a4ery

MonexynsipHO-KHHETHYECKUE CBOMCTBA AUCTIEPCHBIX CUCTEM
0. Onruueckue CBOWCTBA IUCIEPCHBIX CUCTEM

11. Dnextpuueckue CBONCTBA IUCIEPCHBIX CUCTEM

12. Kunernyeckas u arperaTuBHasi yCTOMYMBOCTb, KOATYJISAIMS TMO(OOHBIX 30J1EH.
13. Peosornyeckne CBOWCTBA KOJUTOMTHBIX CUCTEM

14. Mero/1pl MOMYYEHUS U OYUCTKU KOJUTOMIHBIX CUCTEM

15.  AnpoaucnepcHble CUCTEMbI

16. Cycnensuu, sMmyabcuu

17. Tlensl, JI€HKU U TBEPIBIEC 307U

18. BrbIcOKOMOJNIEKYIISIPHBIE COCTUHEHUS

19. Merons! nomyuenust BMC

20. PactBopst BMC

21. Crpykrypoobpa3zoBaHHe

22. TepMoJuHAMHKa MOBEPXHOCTHBIX SIBICHUM.

23. TloBepXHOCTHBIC SIBJICHUS: CMAaYUBaHUE

24. TloBepXHOCTHBIE SIBJICHUS: KAaIWUIPHBIC SIBICHUS

25. TloBepXHOCTHBIE SIBJICHHS: aICOPOIIHSL.

26. DIEKTPOKUHETUYECKHE SBICHUS B IUCIIEPCHBIX CHCTEMAX.
27. JlmopoOHBIE TUCTIEPCHBIE CHCTEMBI.

28. JIno¢uibHbIe AUCTIEPCHBIE CUCTEMBI

29. YCTOHYMBOCTD M KOATYJISIIUAS AUCTIEPCHBIX CHCTEM.

30. Koarynsauus AUCIEPCHBIX CUCTEM.

31. MukporereporeHHbIe TUCTIEPCHBIE CHCTEMBI

1. Komrongnas XumMus Kak paszies Gu3ndecKoil XuMUu

2. JlucnepcHbIe CUCTEMBI

3. OcHOBHBIC MTOHATHUS PUINKOXVUMHH TOBEPXHOCTHBIX SBJICHHM
4, Teopum ancopOIUn

5. AxcopOuust Ha TBEpABIX aICOPOCHTaX

6. AncopOius Ha IpaHMIIC )KUJIKOCTh — ra3s

7. Xpomarorpadus

8. Ilomykommounabt

9.

1

Hroroserit KOHTPOJIb MPEAYCMATPHUBACT HAJIWYUC KOHCICKTOB II0 BCEM JICKOUAM
JTUCLUIUIMHBL, aKTMBHOE y4YacTHE BO BCEX WHTEPAKTHUBHBIX (opMax paOOThI, BBIIOJHEHHbIE
3aJjaHus 1o camocTosTensHO padote (CP).



OneHKN «3a4TEeHO» 3aCily’)KUBA€T CTYACHT, BBIIOJHMBIIMN IpOrpaMMy Kypca B IIOJHOM
o0béme, mocetuBmMii He MeHee 70% ayAMTOpHBIX 3aHATHH, U  OOHAPYKUBILUN
CHUCTEMaTHYeCKoe W TIyO0OKOe 3HaHHME y4yeOHOro MaTepuana, JEMOHCTPUPYIOIIUH IOJHOE U
CaMOCTOSITENIbHOE PACKPBITHE BOIPOCOB B 00BEME MPOrPaMMBbl, CIIOCOOHOCTH SICHO U MPaBUIBHO
OTBCUYATh HAa AOIOJHHUTCIBHBIC BOIIPOCHI, YMCHHUEC HCIIO0JIb30BATH CpaBHI/ITCJIBHBIf/i nmoaxoa Ipu
U3JI0’)KEHUU MaTepuala, COIPOBOXKAATh OTBET MPUMEPaMH, YETKOE U MPaBUIbHOE OINpesesieHne
HOHHTHﬁ, HCITOJIb30BAHUC TCPMHHOB.

JlokyMeHT cocTaBiieH B cooTBeTcTBUHU ¢ TpedoBaHusmMu ®I'OC BO no HanpaBiieHUIO
noarotoBku 44.03.05 Tlegarornueckoe oopazoBanue (¢ 1ByMs MPOQUISIMHU MOATOTOBKH),
YTBEPKICHHBIN MpUKa3oM MHUHUCTEPCTBA 00pa30BaHUS M HAYKH

Poccutiickoit ®eneparuu Nel25 ot «22» despans 2018 r.

Pa3pabGoTumk:

I,

KaHJ.XUM.HayK, noueHt kadenpst EHJ[ [T UT'Y  “lénmic.cocend - Mctomuna E.E.

Hacmoswas npocpamma He modcem Oblmb 80cnpoussedena Hu 6 Kakou ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeueHus Kagheopvl-paspadbomyuxa npoepammel.



