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|. Heau u 3aaa4u gucHunanHbl (Moayas): Llenb — hopMupoBaHre cUCTEMBI 3HAHHUH B 00JIaCTH
KOJIJIOPI,Z[HOﬁ XUMHUH, PASBUTHC YMCHUS aHAJIM3a MIPUPOAHBIX U TCXHOICHHBIX MPOHCCCOB C
HUCIIOJIBb30BaHHUECM OCHOBHBIX 3aKOHOB KOJIJIOI/II[HOI;'I XUMHUHU HJIA UCIIOJIB30BAaHUA UX B
npodeCCHOHATBLHOMN 1eATENbHOCTH.

3agaun:

e (QopMHpOBaHUE CUCTEMBI 3HAHUN B O0JIACTH KOJJIOWIHON XUMHU;

® pa3BUTHEC YMEHWI aHAW3a MPHUPOJIHBIX U TEXHOTCHHBIX MPOILECCOB C HCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB KOJIOWJHON XHUMHU;

® YCTAaHOBJIGHHME B3aMMOCBS3M SIBICHUM OKpPYKAIOIIETO MHpa Ha OCHOBE 3aKOHOB
KOJIJIOUIHOM XUMHU;

® UCIOJB30BAaHUE YMEHUU M HABBIKOB CHUCTEMATH3aI[MU 3HAHUI B 0OJIACTH €CTECTBEHHBIX
HayK;

e (QopmMHpOBaHUE IMOAXOJOB K PEIICHHIO SKOJOTUYECKUX M COLIUATBHO-YKOHOMHUYECKUX
npo0Jem;

® TPUMCHCHHUE TIOJYYCHHBIX 3HAHWA U METOJOB MCCIICIOBAHUS ISl H3yYCHUS TPUPOTHBIX

00BEKTOB B yueOHOI 1 npodeccrnoHalbHOM 1eATeTbHOCTH

Il. Mecto aucuumnunsl B cTpykType OITOIT:

2.1. YuyeOnas ngucuuruiiHa (MOIYJb) OTHOCHTCS K YacTH MPOTPaMMEI,
Y4aCTHUKaMU 00pa30BaTeIbHbIX OTHOILIECHHH

2.2. JIns u3y4eHus: NaHHOW y4eOHOW AMCHUIUTUHBI (MOIYJIsi) HEOOXOIMMBI 3HAHUS, YMECHUS U
HaBBIKH, (POPMHUPYEMBIE IPEILIECTBYOIIMMU AUCHUIUIMHAMM :

b1.B.13 Ilpuxiiagnas xumus,

b1.0.26 Metonrka 00y4eHHsI U BOCOUTAHUS (XUMHUS),

b1.0.28 Pemienue npakTuueckux 3aaad

2.3. Ilepedyenp mnocnenyommx y4eOHBIX AUCHUIUIMH, JUIS KOTOPBIX HEOOXOJUMBI 3HAHMA,
YMEHMSI U HaBbIKU, (OpMUpPYEMBIE JaHHON y4eOHON AMCLUIIIMHOM:

b1.B.10 buoxumus

bopmupyemoit

I11. TpeGoBaHus K pe3yJbTaTaM 0CBOCHUS JMCUHUILIMHBI (MOLYJI51):
[lepeueHp TIaHUPYEMBIX PE3yIBTATOB 00YUEHHUS 10 TUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIX C MHIUKATOPAMU JIOCTHKEHUS KOMIIETEHIINH

Komnerenny HNuaukaTopbl KOMIETEHIHI Pe3ynbTaTsl 00y4eHus
us
1IK-1 Cnocoben | UIK-1.1. Ananusupyer u 3Haem:
oceausams u | TPaMOTHO H3JNaraeT 6a3oBbIe TEPMUHOJIOTMUECKHI ammapar
UCNOIbL3068aMb MpeIMETHBIE HAyYHO- JVCIIATUTHHBI
bazoevle  HAYuHO- | TEOPETHUECKHUE MPE/ICTaBICHUS ymeem:
meopemuyecKue 00 u3ydaeMbIX 00BbEKTax, IUTAHUPOBATh HCIIOJIb30BAaHUE 3HAHHN
3HaHUs u | mporeccax U SBJICHUSX. JUCLUUIUIMHBI ITPU MPETIoIaBaHUH XUMHUU
npakmudecxkue NJK-1.2. lemoHCcTpHpYyET B IIIKOJIE
YMeHus no | crienuanbHble YMEHUS enadeem:
npeomemy 8 | MPOBEICHUS XUMUYECKOTO U HaBBIKAMU pPa3pabOTKU U TPOBEICHHUS
npogheccuonanvHol | UCCIenoBaHus (IKCIIEPUMEHTa) U | YICOHBIX 3aJlaHUl C TEThI0 Pa3BUTHS
oesamenbHOCmMuU HCIIOJIB3YET B CBOEH o0yyaromuxcs B yueOHO u
MeIarOrMYeCKON AEATEIbHOCTH. BHEY4YEOHOM JIeSITeTbHOCTH




IV. COAEP)KAHUE U CTPYKTYPA JTUCHUITJIMHBI

4.1. O6beM TUCHMILUINHBI (MOAYJIs1) U BUAbI Y4eOHOH padoThI

Bua yueOHoii padoThI Bceero Cemectp (-b1)

4acoB /
3aY€eTHBIX
eMHHIL
Oun

AyauTOpHBIE 3aHATHS (BCEro) 48 48

B Tom uucine: - - - - -

Jlexmmu (JIex)/(DmexTp) 20 20

[Tpaktuyeckue 3austus (Ip)/ (Dnextp) 28 28

JlaGopaTtopHbie padoTs (J1ab)

KouncyabTauuu (Kouc) 2 2
CamocrositeanHas padora (CP) 50 50
Bua nmpomexxyTrouHoi artrecTanuu (3a4yer, dK3aMeH), | 3a4 3a4

yacsl (Kontpoip)

Kontpoms (KO) 8 8

KonrakTHas pa6ora, Bcero (KOHT.paﬁ)* 60 60

OO0m1as TpyA0€MKOCTb: 3a4€THBIE CIMHUIIBI 108 108
9Jachl 3 3

4.2. Conep:xanue y4e0HOr0 MaTepuaJIa JMCHUIIHHbI

Pasnea 1. BBenenue

Tema 1. KosutonaHas xumMus Kak pasjaes pusndeckoin XumMuu

Komnouanas xumus Kak paszjen (U3MYECKOM XHMMUHM, HM3y4arollui CBOMCTBa BELIECTB B
JUCIIEPCHOM COCTOSIHUM U TOBEPXHOCTHbIE sABJIeHUS. VcTopusi pa3BUTHUS KOJJIOMTHOW XMMHHU.
Uccnenosanus T. I'pama, [Ix. ['u66ca, A. Ditnmreitna, M. CM0OITyX0BCKOTO.

CDOpMI/IpOBaHI/Ie HEJIOCTHOI'0O XUMHUYCCKOTIO MUPOBO33PCHUA 00 OKpYyKaromeM Hac MHpPE. Pons
KOJ'IJ'IOI/IZ[HOI\/'I XWMHHU B MIOATOTOBKE YUUTCIIA XUMUHU U O1oJI0THM.

Tema 2. /lucnepcHble CHCTEMbI

JlucniepcHbIE€ CUCTEMBI U TIOBEPXHOCTHBIE ABJICHUS. TepMOAMHAMUKA IOBEPXHOCTHBIX SIBJICHUMU.
JlucriepcHble CHCTEMBI, MX KiaccM(uKalus, MeToJIbl W YycioBHs moiydeHus. Kosutounnoe
COCTOSIHME BelecTBa. ['€TeporeHHOCTh M JUCIEPCHOCTh KaK OCHOBHBIE NMPU3HAKU OOBEKTOB
KoytousiHOM xumun. Knaccupukanus KOJUIOMIHBIX CHCTEM I10 CTENEHHM JUCIIEPCHOCTH U TI0
XxapakTepy MexdazHoro B3aumojeicTBus. CB0OOOAHOAMCIEPCHBIE U CBS3aHHOIMCIIEPCHBIE
cucteMbl. BepxHuii W  HWKHUA T@penensl  AucHepcHocTH. ['pybonucnepcHble U
BBICOKOJMCIIEPCHBIE CHCTEMBI. Mepa M CTENeHb AMCIEPCHOCTH, YAENIbHAas IOBEPXHOCTD.




N3meHeHne ynenpbHOM IOBEPXHOCTM M IIOBEPXHOCTHOM DHEPrUU C POCTOM  CTEIECHU
JUCTIEPCHOCTH.

Knaccuukanuss TUCIEPCHBIX CHCTEM II0 arperaTHOMY COCTOSHHUIO JUCIEepcHON (as3pl u
JUCIIEPCUOHHOM cpeibl (3011, CYCIIEH3UH, IMYJIbCUM, IIEHBI, a3PO30JIH, TBEPAbIE KOJUIOUAHbIE
pacTBOpPBL, HOPUCTHIE Tella, TEH).

JInopunbHbIE U THOPOOHBIE TUCTICPCHBIE CUCTEMBI.

MonekynsapHble KOJUTOUbI.

Ponp nucnepcHbIX cUCTEM B IPUPOJAE U TEXHUKE.

Pa3nes 2. [loBepXHOCTHBIE SIBJICHUS

Tema 1. OcHOBHBIC NOHATHS (PU3UKOXHUMHH NOBEPXHOCTHBIX SIBJICHUI

OcHOBHBIE TMOHATHS (U3UKOXMMUHM IIOBEPXHOCTHBIX SIBIGHUH: copOuus, aacopOuus,
abcopOrust, amcopOeHT, ancopbar, xemocopbuwms, aecopOuus. IloBepxHOocTHas cBOOOHAsS
sHeprusa. Tumbl aacOpOIMOHHBIX B3aUMOICWCTBUI — JOHOPHO-AKIENITOPHOE, XMMUYECKOE,
MEXMOJIEKYJIIpHOE  (BaHAEpBaaabCcOBO) (T.€. CHJIBL: OpPHEHTALMOHHBIE, JMCIEPCUOHHBIE,
UHAYKIUOHHBIE). YaenpHas ajacopOuus, aOCONIOTHAs W OTHOCHUTENbHAs — aicopOLMs.
3aBHCUMOCTH aicopOunu OT (GU3NIECKON M XMMHUYECKON TPUPOABI aicopOeHTa U aacopOTHBa,
OT JaBJIeHUs, KOHLEHTpauuu. M3orepmbl, m300apsl, u3octepsl. YpaBHeHue DpeitHanuxa.
Mertoabl u3MepeHus aacopouuy. 3HaueHue COpOLIMOHHBIX SBICHUIN

Tema 2. Teopun aacopoumnu

Teopus u ypaBHeHue uzotepmsbl Jlenrmiopa. Ctynenuatas ancop6uus. [loTeHnmansHas Teopus
[Tonsuu. Teopus monmcnoitHoi ancopbuuu bpyHayspa, Ommera u Temrepa. KanumnspHas
KOH/JICHCAllMsl, 3aBUCUMOCTb CTEIICHU 3aIlOJHEHUs MOp OT JaBiieHMs rasa. llems rucrepesuca.
Temnota agcopOuuu. AKTUBHPOBAaHHAs aacopOlus, €€ pojib B Karaiau3e. XeMOocopOuMs Kak
YaCcTHBIN cllyyail akTUBUPOBAHHOM a/icopOLIUu

Tema 3. AxcopOuus Ha TBepABIX agcopOeHTaX

[Tonyyenne  ancopbenToB. Ilpupoanbie ancopOEHTHI, WX HUCIOJIb30BaHUE (AKTHBHPOBAHHBIE
YIJIM, Telu, HeoJnuThl. AfcopOius Ha TBEpIBbIX TelaX M3 pacTBOpOB. BiusiHue Ha ajncopOruio
OpUPOIBI  CPeIbl, CBOWCTB aacopOeHTa. AncopOuus 3JeKTpoauToB, npaBwio QDasHca.
HNonoobmenHas aacopOuus. Mcnoap30BaHne HOHUTOB JIJIsl OYMCTKHU M IEMUHEPAIU3allid BOJIbI.

Tema 4. AxcopOuusi Ha rpaHMLe )KMIKOCTh — ra3

VYaenpbHas MOBEPXHOCTh, CBOOOJHAsI MMOBEPXHOCTHAsI HHEPIHsi, MOBEPXHOCTHOE HATSKEHHE U
METOJIbl €r0 OIPENEICHMsS: MO KANWUIIPHOMY HOIHATHIO XUAKOCTH, CTAJarMOMETPHUYECKH,
METOJIOM HauOOJbIIEr0 JABJIEHUS IY3bIPbKOB, METOJOM OTphIBa Kosblia. AncopOuus Ha
IpaHulle Ta3-)KUJIKOCThb, ypaBHeHHe ['1n00ca. CTpoeHHe MOJEKYJbl MOBEPXHOCTHO-aKTHBHBIX
BemiecTB (ITAB), ux Bunsl. [IpaBuno TpayOe. CTpoeHre MOHOMOJIEKYIISIPHOTO aJICOPOIIMOHHOTO
CIIOS Ha TpaHULE TIa3-)KUJIKOCTb, MOHOMOJIEKYJIApHBbIE IUIEHKH. OIpenencHue JIUHEHHBIX
pasmepoB moiiekyn I[IAB. VpaBuenuwe IlIumkoBckoro. MeXNOBEPXHOCTHOE HATSHKEHUE.
Pacrexanne OAHOM JKMIKOCTH IO TOBEPXHOCTH Jpyrod, Kod(h(GUIMEHT pacTeKaHUS.
[IpenynpexnaeHue 3arpsi3HEHUS BOJIOEMOB CUHTETUYECKUMHU JieTeprenTaMu. 3HaueHue [1AB.
CmauuBaHue, KpaeBol yroi cmaunBanus. Aarezus. Ypasaenue [pamnpe-tOnra.



Tema S. Xpomarorpagus

Knaccugukanus METOoB IO arperaTHOMy COCTOSIHUIO (a3 M IO METOJUKE IPOBEACHUS
sKcnepuMenTa. llposBurenbHast (3/MI09HTHAsA), (poHTaNbHAs, BbITeCHUTENbHasA. OOmactu
IPUMEHEHUs XpoMaTorpadpuu

Pa3zgea 3. JIuogoOHBbIE KOJLIOUIBI

Tema 1. [HoaykoJsonabl
PactBopsl  mbuL.  ['mapodunpHO-munouiabHbll  Oamanc. KpuTuueckass  KOHIEHTpalus
muneniooopazosanus. Comoodusarys. Moromue BemecTBa 1 TEOPHs MOIOIIETO JeHCTBHS

Tema 2. MoJieKyJISIpHO-KHHETHYECKHE CBOWCTBA TUCIEPCHBIX CHCTEM

Huddy3us u ocMoc B KOMIOMAHBIX cucTteMax. CpeaHuid CABHI 4YacTHIbl. 3akoHbl Puka u
OUHIITENHA. CenuMeHTanus, dbopmyna Crokca, CeIMMEHTAIlMOHHBIN aHaIn3.
Yabrpanentpudyrupoanne. @opmyna Jlamnaca-Ileppena. bpoyHoBckoe nBmwkenue. Teopuun
OitnmreliHa W CMOJIYXOBCKOTO. OKCIEpUMEHTalIbHasi MpoBepka Teopun lleppeHom,
Ceenbeprom u BectrpeHom.

Tema 3. OnTuyeckue cBOICTBA TUCHEPCHBIX CHCTEM

Ceeronoriomenue. 3akoHbl JlamOepra u beepa. Konopumerpus. CaetopaccenBaHue,
onanecueHnus, 3¢pdexr Tunpmansa. 3axon Pemes. Hedemomerpus. VYipTpamukpockonus u
ANIEKTPOHHAsI MUKPOCKOIIHSL.

Tema 4. JeKkTprUyecKHe CBOMCTBA INCIEPCHBIX CHCTEM

DIEeKTPOKMHETHYECKUE SIBJICHUS M UX 3HayeHue. Pa3BuUTHE NMpENCTaBIECHUNA O CTPOEHUU
JIBOMHOTO 3nekTpudyeckoro cios. Teopum ['enbmronsua, ['tom-Yenmena, Ultepna. Dnexrtpo-
KMHETUYECKUI MOTEHIMA, 3aBUCUMOCTh OT KOHLEHTPALIMU BHEIIHETO pactBopa. [lepesapsaka.
MuuennsipHast TeOpusi CTpOEHHUs 30J1eid. MeToibl onpeeneHus 3apsaaa 4acTUll 30J1eH.

Tema 5. Kuneruueckasi 4 arperaTUBHAasi yCTOMYMBOCTh, KOATYJISIHs JJUO(OOHBIX 301€H.
Koarynsauus snekTponutaMu: nopor Koaryiasiiuy, KpUTUYECKUN MOTEHUUAN, U303JIEKTPUUECKOE
cocrosinue, npasuna [yneua-I'apau, epsruna-Jlangay. Koarynsius cMechr0 3JIEKTPOJIUTOB,
HENpPaBWIbHbBIE DPsiibl. Teopuu 31eKTpoNUTHON Koarymsiuuu. Teopus ycronuusoctu JIJIPO
(Hepsirun, Jlannay, ®@epseit, OBepoek). [laBnenue u ero cocrapisomme. [ eTepokoarynsiuus u
reTepoarysaIus, CIIOHTaHHAs KOATyJSIUs, KOaryJsius Mo AeicTBueM (pu3ndeckux GakTopoB
Crabunuzanus 1 3amuTa KoJUIOUI0B, €€ POJlb.

Tema 6. PeoJsiornueckue cBoiCTBa KOJUIOUIHBIX CHCTEM

3akonsl Herotona u Ilyazeiinsa. Omnpenenenue Bs3kocTU. HbIOTOHOBCKHE M HEHBIOTOHOBCKHE
CUCTCMBI. HaprDKeHI/Ie caBuUra. YPaBHeHI/Ie BI/IHFaMa. CI/ICTGMBI C KO&FYJ'IHHI/IOHHLIMI/I 158
KOHICHCAIIMOHHO-KPUCTAJUTH3AIMOHHBIMI ~ CTpyKTypamu. ['‘eneobpa3zoBanue. Tukcorpormus,
CHUHEpE3HC.

Tema 7. Mexanuueckoe M 3JEKTpUUYECKOe ApoOJIeHHeE, JUCIIEPTUPOBAHNE YIIBTPA3BYKOM.
Metoap! (pu3nyeckoi KOHAECHCAIIMH: METOJI KOHACHCAIMHA MapoB, METO]] 3aMEHbl PACTBOPUTEIIS.
MeTtoapl XMMHUYECKON KOHJEHcAluW. BinsHWEe KOHUEHTpAallMM pPEareHTOB Ha XapakTep
oOpasyroieiicss nucnepcHoi cuctemsl. [lentuzanus. Ouuctka aucnepcHbIX cucteM. [luanus,
ANIEKTPOINATIU3, YIbTPAllEHTPUGYTUPOBAHNE, YABTPAQUIbTPAITHSI.



Pa3nen 4. I'py0oaucnepcHblie CHCTEMBI

Tema 1. AspoaucnepcHbie CHCTEMbI

Knaccugukanus no arperaTHOMy COCTOSIHMIO, 110 pa3Mepy 4YacTHIl, [0 METOJaM IOJIy4eHHs.
EcTecTBEHHBIE M HMCKYCCTBEHHBIE adpO30JIM, MX CBOMCTBA, arperaruBHas YCTOMYMBOCTb U
paspyuieHue. 3HaueHue aspo3oieil. [Ioponiku, ux TEKy4ecTh, CKIIOHHOCTD K KOAryJIsLUH

Tema 2. CycneH3uu, IMYJIbCHH

CriocoObl TONy4eHusi, CBOWMCTBAa M TNpHMEHeHHe cycrneHs3mid. Kimaccudukanus smynbcuii 1mo
KOHLIGHTpaluu H XapakTepy [IWUCIEPCHOHHON cpenbl. OMmynbratopbl. KoanecueHuus.
Oo6parienne (a3 smynbcuii. 3HaYCHUE SMYIBCUI B HAIICH )KU3HU

Tema 3. Ilenbl, IIeHKHU U TBepAble 3011
KpatHocTh neHbl, Bpems >kU3HM IeHbl. [leHooOpa3oBarenu M MEHOracUTENH. 3Hau€HHE IIEH,
¢notauus. TBepabie 30/1U: CTEKIIA, SMaAJIA, MUHEPAJIbI, TOPHBIE TIOPO/IbI, CILUIABEI

Paszgea S. JIuopuibHbIe KOJIOUABI

Tema 1. BoicokoMoJIeKyJ/IsIPHbIE COeIMHEHHS

@®opMbl MaKpOMOJIEKYJl — JIMHEHHbIE, Pa3BETBICHHbIC, CIIUThIE. [ MOKOCTH MaKpOMOJIEKYII.
Monayns ynpyroctu. CTeki1000pa3HO€, BBICOKOJIACTUYHOE, BSI3KOTEKYdee M KPUCTAIIIMYECKOE
COCTOSIHHE.

Knaccupukamuss BMC 1o XUMHUECKOMY COCTaBy: HEOPraHMYECKHE W OpPTaHWYEeCKHe; II0
COCTaBy OCHOBHOM LENHU: TOMO- M TETEPOLENHbIC; I0 IPOUCXOKIACHHUIO: IPUPOJHBIE U
CUHTETUYECKHE.

Tema 2. Metoas! noaydenus BMC
Mertoabl monydeHus: NOIMMEpHU3alMs U MOJMKOHJCHCAUS; METO/Abl OYMCTKM U pa3/eeHus:
JMaTN3, IEKTPOINAIIN3, IICKTPOACKAHTAIHS, YIbTpaQUIbTpaIys, yabTpaleHTpu(yrupoBatue,
BbIMauMBaHUE, BblcanuBaHue. [lonuaucnepcHocT W MoJeKyidspHas Macca. MeToabl
OIpENIENIEHUS] MOJIEKYIISIPHONU MacChI.

Tema 3. PactBopsl BMC

Oco6ennoctu pactBopoB BMC. HaOyxanue u pactBopenne BMC. Tepmoannamuka HaOyxaHus.
OBonnenue. ConbBatanus. WuTerpanbHas u  AuddepeHnranbHas TEIUIOThl PacTBOPEHUS.
Konrtpakuus, nasnenne HaOyxanus. CreneHb HaOyXaHUs, CKOPOCTh HaOyXaHUs, 3aBUCUMOCTh
CKOpPOCTH M CTENEeHM Hal0yxaHUs OT paszauyHbIX (akTopoB. JIMoTponHelil psag. Dopmsl
CYIIECTBOBAHUS PACTBOPUTENS B IOJIMMEpPE — CBOOOHAS U CBsI3aHHAs BOJIA, €€ POJib

CaoiictBa pactBopoB BMC. Ocmoruueckoe nasineHue pactBopoB BMC, ocMoTHueckoe
OIIpeZicNIEHNE MOJIEKYJIIpHOW Macchl. Peonormdeckue csoiictBa pactsopoB BMC. Vpasuenue
[lITaynuHrepa U €ro NpUMEHEHHUE MJIsI OMPEACIICHUSI MOJEKYJISIPHOM Macchl. Y CTOMYMBOCTD
pactBopoB BMC. Koauepsanus. JInorponsslii psz.

[Tonuanextponutel. IOHNWTHI, HYKJIEMHOBBIE KUCIOTHI, OEIKH KaK MPUMEPHI MOJIUAIEKTPOIUTOB.
W302neKTpuyecKoe COCTOSSHUE M HU302JIEKTpUYECKas TOYKa, METOABI €€ OIPEHCIICHUs.
[TonuanekTponuThl Kak GIOKYISIHTHI.

Tema 4. CtpykTypooOpa3oBaHue

Crynam, ux knaccuduxanus. Metonsl nosyueHust reneil. CHHEpe3uC, ero poyib B KHU3HH U
MPOMBIIUIEHHOCTH. XpYINKUEe Tenu. ['mcrepe3uc npu OBOJAHEHMM. ONAacTH4YHblE renu. ['enn
noaudaekTpoauToB. CoiicTBa reneil. Auddysus u xumMuyeckre peakluuu B reiasx. MeMOpaHbI.
IIporomnasma. [lepnoanueckue KOJUTOUAHBIE CTPYKTYPHI.



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

Ne| HaumeHoBaHue pa3jaeia/TemMbl Buabl yueOHoi padoThl, OueHo4yHbIE dopMupyemblie Bcero
BKJIIOYasl CAMOCTOSITEIbHYIO padoTy cpeacTBa KOMMETEHIIHI (B
1| 00y4aroIHUXCH, MPAKTHYECKYIO (MHAUKATOPBI) yacax)
/ NMOATOTOBKY (NP HAJINYMH) U
1| TPYA0EMKOCTH (B 4acax)
Hpakr. | Jla6.
Jlexnun P CPC
3aHAATHS | 3aHATHS
1 | Pa3pea 1. Tema 1.
BBeagenue Konnongnas 1 1 5 OTueT 1O 4
XHMHUA KaK pa3je a ec
pas MIPAKTUICCKUM TIK-1 (MJTK-1,
$usznyeckoi XumMuu paboTawm, penieHue
. NJK-2)
Tema 2. 3aJ1a4, YCTHBIN
JAucnepcHbie 1 2 2 onpoc 5
CHCTEMBI
2 | Pa3zmea 2. Tema 1. OcHOBHEIE
IToBepXHOCTHBIE | MOHSITUS
SIBJICHUS PpusuKoxXuMHun 1 1 2 4
MOBEPXHOCTHBIX
SIBJICHUM
Tema 2. Teopun 1 2 5 5
ajacopouuu
Tena 3 Otuer no
Auco 6 st 1A MPAKTUICCKAM MK-1 (MAK-1,
Acoport 1 2 2 pabotam, perieHue NJIK-2) 5
TBePABIX
3aja4, TECT
ajzcopOeHTax
Tema 4.
A
ACOpOIMs HA 1 1 2 4
rpaHuile >KHJIK0CTh
—ra3
Tema S. 1 1 5 4
Xpomarorpadus




Pazpea 3.
JInuodoodHbIE
KOJIJIOU/bI

Tema 1.
onyko10Mab1

Tema 2.
MouJieRyasipHoO-
KHHEeTHYeCKHe
CBOMCTBA
AHUCIEPCHBIX
CHCTEM

Tema 3.
OnTuyeckue
CBOMCTBA
JAMCIIEPCHBIX
cucTeM

Tema 4.
JJIeKTpUYeCKHue
CBOMCTBA
AUCTEPCHBIX
CHCTEM

Tema 5.
Kunernueckasi u
arperaTuBHasi
YCTONYUBOCTD,
KOAryJIsiuus
JN0(OOHBIX 30J1€i.

Tema 6.
Peosornueckue
CBOMCTBA
KOJJIOUIHBIX
CHCTEM

Tema 7. MeToabl
NOJIY4YeHUd U
OYHCTKH
KOJJIOUIHBIX

OTyer 1o
MPaKTUYECKUM
pabotawm, penieHue
3a/1a4, Ompoc

TK-1 (UJIK-1,
UJIK-2)




CHUCTEM

Paznean 4. Tema 1.
I'py6oaucnepcH | A3poaucnepcHbie 1 1 2 4
ble CHCTeMBI CHCTEMBI
Tena 2. Otuer no
Cycnensun, 1 2 3 MPAKTUYECKUM IK-1 gI/IZ[K-l, 6
MYTbCHH pabotam, ompoc, NJK-2)
Tema 3. Ilennbl, PELICHHE 33124
IUIEHKH ¥ TBepable | 1 1 2 4
30J14
Pa3pea 5. Tema 1.
JInopunbHbIe Bobicokomonexkyasp | 0,5 1 3 4,5
KOJLJIOM/IBI HbIe COeTUHEHNSs
Otuer no
Tema 2. Metonnt 0,5 2 3 MPAKTUICCKAM 55
noaydenusi BMC ’ paboTaM, ompoc MK-1 (MAK-1, ’
Tema 3. PacTBopbI 1 2 3 pemeHné sanau ’ NJK-2) 6
BMC 3a4€T ’
Tema 4.
Ctpykrypoodpasos | 1 2 3 6
aHmne
.| HTOI'O (B 4acax) 20 28 50 98




IIpuMepHBbI epeyeHb NPAKTHYECKUX PadoT

[TosrydeHre U OYMCTKA KOJIOUTHBIX CHCTEM

[Tonyuenue nuoGUIBHBIX KOJUIOUIOB

[Tensr

Omnpenenenue cpegHero pa3mepa 4acTUll 301

Omnpenenenne N303JIEKTPUIECKON OUKH KETaTUHBI

Koarynsums muodunbHbIX 1 THO0POOHBIX KOJIJIOWIOB
Omnpenenenue nopora Koaryasiun. BzanMuas koarymsnus
3amMTHOE JEUCTBUE KenaThHa

Omnpenenenue 3HaKa 3apsaa KOJUIOUTHON YaCTHIIBI

1O Omnpenenenue ko3P puIneHTa MOBEPXHOCTHOTO HATSYKEHUS BOIBI
11. IloBepxHOcTHBIE siBIeHU. CMaunBaeMOCTb

12. [ToBepXHOCTHBIE ABJIECHUSA. ACOpOIHUs

13. AncopOriust yKCyCHOM KHCIOTHI yTIiIeM

14. BniusiHHE 37€KTPOJIMTOB Ha MIPoIiecC HaOyXaHus

15. Onpenenenue BA3KOCTH )KUIKOCTH KaMIIIIPHBIM BUCKO3UMETPOM

CoNoOR~WNE

4.4. MeToauyeckue yKa3aHus 0 OPraHU3alMH CAMOCTOSATEIbHOI padoThl CTY/1eHTOB
B pamkax u3ydaemoll TUCHUILUIMHBI MpeIaraloTcs cieayronpe (HopMbl CaMOCTOSTENbHON
paboThI:

e VYuyeOHoe 3a/1aHHe - B IOPYUYEHUS TIPETIOIaBaTelNsl CTY/IEHTY, B KOTOPOM COJEPKUTCS
TpeOOBaHUE BBHIMOIHUTH KAaKUE-TUOO yueOHbIE (TEOPETHUECKHE M TMPAKTUYECKHUE)
neiictBusi. KpuTepuu OIEHKH 1O KakKJOMY 3aJaHUI0 TPENOoJaBaTeNlb BBICTABISET
JOTIOJTHUTEIIHHO.

e Oruyer - HaNMCAaHKE OTYETA 10 MPAKTHYECKUM padoTam

e [Ilouck marepuanoB B cetu HTepHeT M B OMO/IMOTEeKe — IO TpEIIaraeMon st
CPC Teme cTyneHT OCYIIECTBIISIET MOUCK COBPEMEHHBIX BO33PEHUH, OMUCAHUI TOUYEK
3pEHMN Pa3JINYHBIX aBTOPOB.

e CocraBjieHne npe3eHTaNMii — MOATOTOBKA (aiina mpe3eHTanuu He MeHee 10 craifnoB

C WILTIOCTPALIMSIMH, CChLITKAMU Ha UCTIOJIb3yeMble UCTOYHUKH (HE MeHee 3-X).
[Tpu BeIMonHeHuu 3ananuii mo CP MOXHO BOCTIOIB30BaTHCS CIAEAYIONIEH JTUTEPATYPON:

1.  Xwumwus nucnepcHbix cucteM: YueOHO-meroandeckoe nocodue/ Coct. E.E. Mcromuna. —
Upxytck: U3a-Bo «Acnipunt», 2017.- 120 c.

2. Komnoumgnas xumust: YuebHo-metoauueckoe nmocodbue/ Coct. E.E. Mcromuna. — UpkyTck:
N3n-Bo «Acnipunt», 2019.- 92 c. ®usnueckas xumusi: YueOHO-MeToIu4YecKoe nocodue. /
Cocr. E.E. Ucromuna. — Upkyrck: U3a-Bo «Acmpunr»,2021. — 84 c. ISBN 978-5-
6046586-3-5

4.5. IlpumepHasi TeMaTHKA KyPCOBBIX PadoT (Ip0eKTOB) (MPHU HAJTUYUM) YUEOHBIM TUTAHOM
HE MPEyCMOTPEHO HAMMCAHUE KYPCOBBIX padOT (MPOEKTOB).



V. YueOHo-MeTOAMYECKOE 1 HH(POPMALIMOHHOE O00ecredeHne TUCIUIIIHHBI (MOYJIs1):
Ilepedens urepaTypsl:

a) OCHOBHasI JIUTepaTypa:

1. Cymm b. 1. OcHOBBI KO/UTOUIHON XuMuH : Y4eb. mocodbue / b. I. Cymm. - 2-e uza., crep. -
M. : Axanemus, 2007. - 239 c. (30 7k3.)

2. llykun E. JI. Komtongnas xumus : y4e0. 1jis 6akajiaBpoB : JIs BY30B 110 criell. "Xumus'" u
Hanp. "Xumusa" / E. JI. Ulykun, A. B. Ilepuos, E. A. AMenuna. - 7-¢ u3a., ucnp. u Aom. - M. :
IOpaiir, 2014. - 444 c. ( 5 7K3.)

3. BonnpipeB A. U. ®usndeckas U KOJUTOUIHAS XUMHESL: y4ueO. uis ¢.-X. By30B / A. U. Bonnbipes.
- 2-e w31, nepepad. u gom. - M. : Beicm. mik., 1983. - 408 c. (38 7k3.)

4. Kysueno B. B. ®usudeckas u koyutouanast xumust [Tekcr] : yue6. mis reon. crei. By3os / B.
B. Ky3nernos. - 2-¢ u3z., nepepab. u jgom. - M. : Beicur. mik., 1968. - 390 c. ( 17 3k3.)

5. Hlykun E. /. Komnmougnas xumust [ DIIeKTPOHHBIN pecypc] : yueb. muist 6akanaBpoB, Tl CTY/.
By30B / E. A. AMenuHa. - 6-¢ u3A. - DJEKTPOH. TeKCTOBbie maH. - M. : IOpaiir, 2012. -
(bakanagp). - ObC "Opaiit". - Heorpanuu. goctyr.

6. Hurmarymnun. H. T'. Ilpaktukym mo Qu3ndeckoil W KOJJIOMIHOM XUMHH [DIEKTPOHHBIH
pecypc] : 2018-04-11 / H. I'. Hurmarymnus, E. C. TanueBa. - 1-e u3n. - DJIEKTPOH. TEKCTOBEIC
nad. - [b. m.] : Jlans, 2018. - 116 c. - Pexxum goctyma: https://e.lanbook.com/book/104853. -
OBC "Jlanp". - HEOrpaHUY. JOCTYII.

7. Komnounnas xumus [Tekct] : yue0.-meron. mocobue / Upkyt. roc. yu-1, Ilen. un-t, Kag.
ecTecTBeHHOHay4. aucuuiuidH ; cocT. E. E. Ucromuna. - Upkyrck : Acnpunr, 2019. - 92 c. :
Tabmn. ; 21 cm. - bubaumorp.: c. 92. (15 3k3.)

0) CIHCOK ABTOPCKUX METOAHYECKHX Pa3padoToK
1. Xumus TUCTIEPCHBIX cHCTeM: Y4ueOHo-MmeToauueckoe nmocodue/ Coct. E.E. Uctomuna. —

Upxkytck: M3a-Bo «Actpunty, 2017.- 120 c. (10 3x3.)
2. Kommonmnas xumus: Yuebno-meroauaeckoe nocooune/ Coct. E.E. MUcromuna. — UpkyTck:
N3n-Bo «ActpunT», 2019.- 92 ¢. (10 3K3.)

B) 6a3bl TaHHBIX, HHPOPMAIMOHHO-CIPABOYHbIE H IOMCKOBBIE CHCTEMBI:
catalog.iot.ru — karanor o0Opa3oBaTelabHBIX pecypcoB ceTn HTepHeT
www.ed.gov.ru — caiit @eaepabHOr0 areHTCTBa 1Mo 00pa3oBaHui0 MUHKHCTEPCTBAa 00pa30BaHMUS
u Hayku PO

DIIeKTPOHHBIE ajipeca OMOINOTEK.

http://library.isu.ru/ - Hayunas 6ubanorexka UT'Y.

Cepsep BUHUTH, Mocksa http://www.viniti.msk.su/

Cepsep PUHKIID, Mockaa http://www.extech.msk.su/gnc/vxod.htm

Cepsep Mexaynapoanoro HaygHoro ¢onaa, Mocksa http://www.isf.ru/

Cepsep HayuHoii 6nbanorexn MI'Y, Mockaa http://www.lib.msu.su/

Cepsep "Axanemropoaok", HoBocubupck http://www.nsc.ru/

Cepsepsl PAH, Mocksa http://www.ras.ru/ , ftp://ftp.ras.ru/, gopher://gopher.ras.ru/



VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI

6.1. [Tomemenust u 000pya0BaHUE

[lomemenuss —  ydeOHble ayauTOpUM JJisi  TNPOBEACHUS  Y4EOHBIX  3aHATHUH,
npeaycMoTpeHHbIX yueOHbIM turanoM OITOIT BO GakanaBpuara, ocHaiieHbl 000pyJI0BaHUEM U
TEXHUYECKUMH CPEJICTBAMU O0YUYCHUSI.

[Tomemenust s CaMOCTOATEIBHOM pabOThl O0yYaIOUIMXCS OCHAIIEHbl KOMIIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTHIO MOAKIIOUEHUS K ceTh «VHTepHeT» W oOecrmeueHueM JOoCTyma B
3JIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3zoBarenbhyto cpeny @PI'bOY BO «UT'Y».

OobopynoBanue

WutepakTrBHbIN yaeOHbIH koMiuteke Smart Technologies Board 685 ix/ix60.

Xumunyeckas naboparopust Ha 10 mect ¢ 1abopaTopHbIM 000pyIOBaHUEM: BBITsDKHBIE HIKa(BbI,
doroanekrpokanopumerpsl, Becbl OHAUS SPU-401, pH-merpsr (3), Mukpockonsl «bromamy,
Mtk (2 1mT), BOAsSHBIE OaHW, MarHuTHas Memanka, Bechl «Acculad VIC-300d3»,
aKBaAUCTWILIATOP, NpHOOp s Ccymkd mnocyael, Taomummsr J[.M. MenngeneeBa (oaHa—
AJIEKTPOHHAs), TaOIUIIBI PAaCTBOPUMOCTH (OAHA IEKTPOHHAsS), J€MOHCTPAIMOHHbBIE KOJUICKIIUU
(5 mT.), KOMIUIEKT MOJIEJIEH KPUCTALUTMYECKUX PEIIETOK, BOJOHArpeBaTesb (1 mT.), XuMudeckas
nocyzaa, npubop uig 3eKTponusa coneld, Bempsamurens B-24, TepmomMeTp 3eKTpOHHBIN, OaHs
KoMOnHMpoBaHHas1 1aboparopHast BKJI ,qocka 1 CyIIKY XUM. TIOCYIbI.

TexHHUYeCKHE CPEACTBA 00YUeHHUA

KomneroTepHast TexHUKa, MOAKIIOYeHHas K ceTu «MHTepHeT» ¢ 00umm noctynom B D11OC
ury

JleMoHCcTpanmoHHOE 000pYAOBaHUE, y4eOHO-HATISAHbIE TOCOOUS, XMMHUYECKas TIOCy/a,
XUMUYECKHE PEAKTHUBBI.

6.2. J/IuleH3MOHHOE M MPOrpaMMHoOe ofecrevyeHne

Microsoft Office Profissional PLUS 2007 (Homep JIuuensuu Microsoft 43037074, 6eccpouro)
AntuBupyc Kaspersky Endpoint Security 10.1 (Popyc KonrtpaktNe04-114-16 ot 14

HosA0ps 2016 r KES Cuer NePCL3-000147 wu AKT or 23 Hosbps 2016 T

JIn.Ne1B08161103014721370444)

VI1.OBPA3OBATEJIBHBIE TEXHOJIOTI'MN
B oOpazoBarenbHOM mpolecce HCIOJIB3YIOTCS AKTUBHBIE M HHTEPAKTHUBHBIE (HOPMBI
IPOBEJCHUS 3aHATHI (KOMIBIOTEPHBIE CHMYJISIUHM, JEJIOBBIE U PpOJIEBBIE WIpHI, pa3zdoop
KOHKPETHBIX CUTYallUil, TPEHUHIHU, TPYMNIOBbIE AMCKYCCHM), Pa3BHBAIOIIUE Yy OO0YyYaroluxcs
HaBBIKOB KOMaHJHON pPalOThl, MEXJIUYHOCTHOW KOMMYHHMKAIMM, TIPUHATUS pEIICHUH,
JUJIEPCKUX KauecTB U (POPMUPYIOIHE KOMIIETEHIIUH.

VIIL.OHEHOYHBIE MATEPHUAJIBI U151 TEKYIIEI'O KOHTPOJISA
YCHEBAEMOCTH ¥ TIPOMEXKYTOUYHOM ATTECTAIIAM

8.1. OueHouHble cpeACTBA /1Jisl MPOBEAEHUS TEKYIIEro KOHTPOJISI yCIeBaeMOCTH

TecroBble 3a1aHus 111 BXOJHOTO KOHTPOJIS
TK-1 (VJIK-1, UJIK-2)
Bomnpoc Nel
Kakoe BemiectBo cienyer 100aBUTh K BOJIE, YTOOBI TOBEPXHOCTHOE HATSHKCHHE
MOJYYEHHOTO PacTBOpPa 0Ka3aJioCh OOJIBIIE, YEM Y BOBI?
(a) coyM KUPHBIX KUCIIOT
(b) MOBEpXHOCTHO-aKTUBHOE



(c) MOBEPXHOCTHO-HEAKTUBHOE
(d) mOBEpXHOCTHO-MHAKTUBHOE
(€) MHOT0aTOMHBIE CLIUPTHI

Bomnpoc Ne2

3akoHunTe onpeseneHue: «KOHIeHTpUpOoBaHKE BEIIECTBA HA IIOBEPXHOCTH paszzaena das
HA3bIBACTCH . . . . . . »

(a) abcopOrueit

(b) ancopOumeit

(¢) necopOrueit

(d) axcTpaknuei

(e) nHBepcuUe

Bomnpoc Ne3

Kakum ternoBsiM 3G (HEeKTOM COMTPOBOXKIACTCS a1copOIus?
(a) TeroBoit 3P PeKT OTCYyTCTBYET

(b) Ternora BeIACISICTCS

(c) TerioTa moryIonaeTCs

Bormpoc Ne4

B xakux koopAnHaTaX CTPOUTCS U30TEpMa aJCOPOIIUU U3 PaCTBOPOB?
(@) C-p

(b) p—A

(c) C-A

(d) A-p

(e) T-V

Bompoc Ne5

Kaxo# MeTo/1 HCCIeJOBaHUS M aHAITN3a OCHOBAH Ha SIBICHUH aICOPOIHH?
(@  xpomarorpadus

(b)  cmekTpodoromerpus

(c)  momspumerpus

(d)  pedpakTomeTpus

Bompoc Ne6

Kaxoe ypaBHEHHE OMUCHIBACT KOTMUYECTBEHHYIO 3aBUCHMOCTh CKOPOCTH PEaKIUK OT
TeMIeparypbl?

(@  Baur-Todda

(b)  OctBampaa

(c)  Hepucra

(d)  Appenuyca

() T'mb6ca

Kpurepun onenuBanus:
[Tpu nammauu 90-100% mpaBUIIBHBIX OTBETOB CTYICHT MOJIY4YaeT OMEHKY «OTIHIHO»,00-

90% - «xoporioy, 40-60% - «ya0BIETBOPUTEIHLHO

11.2. OuieHOUYHBIE CPEACTBA JUIsl TEKYIIETO KOHTPOJIS



TemaTHKa yCTHOIO M NMCbMEHHOI'0 OIIPOCa
[K-1 (MAK-1, UAK-2)

1. [Ipeamer xomtouaHoM xumuu. Kakue Borpocsl oHa u3ydaer?
2. OLeHUTh MECTO KOJUJIOUTHOM XMMHUH B TEXHOJIOTHUU.
3. PoJib qucCnIEpCHBIX CUCTEM U MIOBEPXHOCTHBIX SIBJICHUHN B IPUPOJIE U TEXHUKE U CBSI3b
KOJUJTIOMTHOM XMMUU € 3alIUTON OKPYKAOUIEH CPEeIbl.
4. Knaccuukanust 1 Ha3BaHUS TUCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO AUCTIEPCHON
(a3pl U IUCIIEPCUOHHON CpPEJIbI.
5. Kimaccugukarys IUCTIEpCHBIX CHCTEM I10 pa3Mepy YacTHUll, BUY AUCTIEPCHOM (a3bl u
JMCTIEPCUOHHOM CpeJibl.
6. Y nenpHas III0I1a b IOBEPXHOCTH. BolpaskeHue yaenbHON NOBEPXHOCTH YaCTHI] PABUIBLHON
(dopmbl (11apo0Opa3HBIX UM LMIMHAPUIECKUX ) YePE3 UX T€OMETPUYECKHE TapaMeTphl.
7. KonnouiHple cuCTEMBI KaK pa3HOBUIHOCTb AUCIIEPCHBIX cUcTeM. VX oTimune ot
MOJIEKYJISIPHO-MCIIEPCHBIX CUCTEM U OT IpyOOIUCIIEPCHBIX.
8. MoHoaucIIepCHBIE U MTOJIUIUCIIEPCHBIE CUCTEMBI. XapaKTEPUCTUKA NOJUANCIIEPCHBIX CUCTEM
C MIOMOUIBIO CPEIHUX [TapaMETPOB pa3Mepa.
9. Kak oxapakTepr3oBaTh pa3Mepbl YaCTHUI] HEITPABUIHLHOMN HITH HEONpenenEHHONU (HOpMBbI?
10. Kakue BenMUMHBI pa3MepOB YaCTUILL U YAEIbHOM IO 1 TOBEPXHOCTH XapaKTepHBbI JIs
KOJUIOMJIHBIX CUCTEM?
11. JInopoOHBIE M MTHOPUIBLHBIE CHCTEMBI. IX IpUMepHI.
12. TIporcxoxieHue U30bITKa IOBEPXHOCTHOM SHEPTUH B F€TEPOreHHbIX cuctemax. CBs3b
yJIeIbHOM MOBEPXHOCTHOM SHEPIHHU C MOBEPXHOCTHBIM HATSHKEHUEM.
13. IloBepxHOCTHOE HaTsbKeHHEM Ero BelpakeHue yepe3 TepMOAMHAMUYECKHE (QYHKIIUU
COCTOSIHUSL B OJJTHOKOMIIOHEHTHOM CUCTEMeE.
14. DxcriepuMeHTaIbHbIE METO/Ibl H3MEPEHUS TOBEPXHOCTHOTO HATSKEHUSI KUAKOCTEH.
15. ChopmynupyiiTe NpUHLUI CHUXKEHUS TTOBEPXHOCTHOM 3HEPTHH 33 CUET YMEHbILICHHS
IUTOIIAAN TTOBEPXHOCTH pazaena ¢a3. CopMynupyiiTe TOT )K€ IPUHIUI [T yMEHBIICHUS
IOBEPXHOCTHOT'O HATSKEHMSL.
16. IIponcxoxieHue KanmuIsipHOro AasyieHus. Ero cBs3b ¢ 3akoHoM Jlamnaca. Onummre
OTIBITHI, IEMOHCTPUPYIOILME CYILIECTBOBAHUE KaMJUIAPHOTo AaBieHus. [Ipuseanure npumepsl
€ro NpUMEHEHUSI.
17. Anresus, aytore3ust u kore3us. Kak oObsSCHUTD SBJICHHUS CMauMBaHUS U HECMAYMBAHUS C
MOMOIIbIO OHATUN aATe€3UU U KOTe3uH ?
18. PaBHOBecHas pabOTHI aAre3uu U e€ CBsI3b C M30BITOUHOM MOBEPXHOCTHOM SHEPTUEH.
19. KpaeBoii yron cMaurMBaHUs U €r0 SKCIEPUMEHTAIBHOE OIpe/IeTICHHE.
20. Anresus *KMIKOCTU U cMaunBaHue. ['uapodpoOHbie (110hoOHbIe) U THIPOPUIbHBIE
(JInouIIbHBIE) TOBEPXHOCTH.
21. CBs13b KpaeBOTo yria CMauMBaHUs C MOBEPXHOCTHBIM HATsDKEHHEM Ha FpaHuIax pasjena ¢a3
KUJKOCTH/TBEpAasi IOBEPXHOCTb, XKHUAKOCTH/BO3/IyX U BO3AYyX/TBepAasi MoBepXHOCTh. Kak
0OBSICHAETCS 3Ta CBSI3b C MOMOILBIO MEXaHUYECKOTO UM TEPMOJANHAMHUYECKOTO PABHOBECHH.
22. 3aBUCHMOCTb JIaBJICHUS Mapa OT KPUBU3HBI IOBEPXHOCTH KUAKOCTH.
23. O0bsicHEeHUEe KaWUIIPHOM KOH/IEHCAIUU C TIOMOIIIbIO0 ypaBHeHHs KenbBuHa.
24. AncopOuus u e€ neuxkymye cuiabl. OObICHEHUE C TOUKH 3PEHUSI MEXKMOJIEKYJIIPHBIX CHIL.
25. VI3MeHeHre TOBEPXHOCTHOTO HATSKEHHSI ITPH a1COPOIIHH.
26. N3otepma ancop6biuu ['n66ca u e€ ananus. [Ipumeps! pa3HOro BIUSHUS KOHIICHTPAIUH
pacTBOpPOB Ha M30TEepMy aacopOiuu ['nbdoea.
27. Tennora ancop6ruu. JuddepennnansHas 1 HHTErpaibHAS TETUIOTHI aJICOPOITUN U UX
3aBHCUMOCTB OT KOJMYECTBA aJCOPOMPOBAHHOTO rasa.
28. MoHoMomNeKyIsIpHas ¥ OTUMOJIEKYIIsspHas aacoporuu. ['padudeckoe nzodpaxeHue
Pa3IMYHBIX U30TEPM AJCOPOIIHH.
29. ®usnueckas aacopomus u xemocopouus. [Ipumepsl 3TUX BUIOB aACOPOITHH.



30. Knaccugukanus mopuctsix agcopoeHToB. OTianuue agcopOuy B MUKPOIIOpax oT
azcopOLMU Ha MIIOCKOH MOBEPXHOCTH.

31. Kakue BemiecTBa Ha3bIBalOTCS IOBEPXHOCTHO-aKTUBHBIMU? Kak CBsi3aHa IOBEPXHOCTHAs
AKTUBHOCTH C XUMHYECKHUM cTpoeHueM mojekyn? [Ipusennure npumepsi.

32. 3aBUCUMOCTb [TOBEPXHOCTHOI'O HATSKEHUS OT KOHLEHTPALUU IIOBEPXHOCTHO-aKTUBHOI'O
BenlecTBa. AHanu3 ypaBHeHus [lIumkoBckoro.

33. IIpaBuno Tpay6Ge. Ero unreprperaius 1 WILTIOCTPUPYIOIIUE TPHUMEPHI.

34. BousiHue JUTMHBI YTIIEBOJOPOAHOM 1eru Ha ancopOiuto [TAB. Oco6eHHOCTH 3TOTO BIUSHUS
IpY aIcOpOIMY Ha TPAHUIIE KHUIKOCTH/Ta3 U KUAKOCTH/ SKUIKOCTb.

35. Teopus MOHOMOJIEKYJISIpHOU ancopoumu JIsurmiopa u reopust [lomstHu.

36. Kak nepeiitu ot ypaBHeHus [IInkoBCKOro K ypaBHeHUI0 JISHrMIopa ¢ HOMOIIbIO
ypaBHeHus [ 166ca? Kakue mapameTpsl STUX YpaBHEHUN CBSI3aHBI MEXTy COO0H ?

37. OcHOBHBIE 10JIOKEHUS TeopuH JISHIMIOpa. DKCIIEpUMEHTAIIBHOE OIIPEIEIICHNE
koa¢dunmeHToB ypaBHeHus JIaHrmiopa.

38. Csi3b npeenbHOI acopOIMH € TUIOMIAAbI0 TOBEPXHOCTH a/ICOPOEHTA.

39. Ocobennoctu crpoenust mojiekyn [IAB. x opueHTanus B aicopOIIMOHHOM CJIO€ Ha
rpaHunax pasaena as.

40. YpaBuenus ['enpu, JIsurmiopa u @péitanuxa ajis aacopOIuy ra3oB Ha TBEPIBIX
MOBEPXHOCTSX.

41. BausiHue npupojisl pacTBOPUTENS M MPUPOIbI TOBEPXHOCTH aIcOpOEHTA Ha a1cOpOIIUIO U3
pacTBopa.

42. ITouemy ruapodoOHbIe BenlecTBa (yrob, rpadur) Jiydiie agcopOrupyoT HOBEPXHOCTHO-
aktuBHBIE BemecTBa (IIAB) u3 BOIHBIX pacTBOPOB, a THAPO(GMIEHBIC BEIIECTBA (CHIIMKATelh) —
U3 YIJIeBOJIOPOJAHBIX PACTBOPOB?

43. Nonutsl. x npaktuyeckoe npumeHenue. Ilpumepsl HOHUTOB.

44. CtpykTypa MaTpullbl KATHOHUTOB U aHUOHUTOB.

45. T'mppodunbable 1 THAPOPOOHBIE MOBEPXHOCTH. | HapoduIr3ams moBepXHOCTEH.

46. MonexynsapHO-KMHETUYECKHUE SIBJICHUS U UX MPOSBICHUE B KOJJIOUTHBIX CHCTEMaX.

47. BpoyHOBCKO€ JBUKEHHE U €r0 KOJIMYECTBEHHbIE XapaKTEPUCTUKH.

48. Onumure siBneHue qud y3uu U npuBeauTe €€ IPUMEPHI.

49. Yto aBnsercs ABMKYyIIeH cuinoi auddy3un? N3noxute 1 IpoKOMMEHTHpYHTE 1-bIil 3aK0H
duxka.

50. Uto noHMMaeTcs MoJ yCTOMYMBOCTBIO IUCIIEPCHBIX CUCTEM M YEM OTIMYAETCS
CeIMMEHTAllMOHHAs (KMHETHYECKas) yCTOMUMBOCTh OT arperaTuBHOM ycroiunBocty ?
[TpuBenuTe npUMepsl yCTOMYMBOCTH U HEYCTOMYMBOCTH IPUMEHUTENBHO K Pa3IMYHbIM
00J1aCTsM NMUIIEBON TEXHOJIOTUH.

51. CkopocTh ceTMMEHTAIIMH B I10JIE TSHKECTU U B IIEHTpUdyre. 3aBUCUMOCTb OT CBOWCTB
JMCTIEPCHOM (pa3bl M AUCTIEPCUOHHOM CpeIbl.

52. OnpexneneHue pa3MepoB YaCTHI] CYCIIEH3UH TI0 CKOPOCTH MX CEIMMEHTAIUH B M10JI€ TSKECTH.
['paHuIBl TPUMEHUMOCTH 3TOTO METO/A.

53. PaBHOBecHe ceIMMEHTALIMU B TI0JI€ TPABUTALIMOHHBIX CHJI U B M0JI€ LIEHTPOOEIKHBIX CHIL.
54. OnuuuTe siBiIeHne ocMoca. UTo CIIy’)KUT ABMXKYIIEW CUIIONH OCMOCA M OT YEro 3aBUCHUT
OCMOTHYECKOE J1aBiieHue?

55. Kakue siBjeHus: HaOIr01al0TCS P MIPOXO0XKIEHUH CBETa uepe3 JuclepcHyto cuctemy? Uto
Ha3bIBAETCS ONMAJIECHEHIUEN?

56. Hanumute ypaBHenue Panest u nmpoananusupyiite ero. Kak ¢ ero momopsto o0bsCHUTh
rony0yro okpacky HebOa?

57. JInst Kakux BEJIMYMH pa3MepOB YaCTHIL U JUI1 KAKUX KOHLEHTPALUi 30JIel CIPaBeINBO
ypaBHeHue Panes?

58. IIpuunHBI BOSHUKHOBEHHUS SJIEKTPUUYECKOT0 3apsi/ia Ha IOBEPXHOCTH pazfena (a3 TBepaoe
TEJ0/pacTBOp.



59. CtpoeHue IBOMHOIO MIEKTPUUYECKOTO CII0S U PACIIPEAETIEHUE IIEKTPUUECKOT0 MOTEHI[MAIA B
teopusax ['enpmronsua u ['yn-Hanmena.

60. IIpoTHBOMOHBI ¥ NOTEHIUAIONPEAEIIAIOIINE HOHBI. BiMsHNE NX KOHLIEHTPALUK Ha
pacrpeneneHue deKTpuyeckoro noreHnuana B JJ9C.

61. CtpoeHue 1BOMHOIO AeKTpruyeckoro cios B reopusax I'yn-Uanmena u ltepna. Bausaue
WOHHOW CHJIBI M crienidudeckoi aacoporuu Ha J[DC.

62. OnumuTe sBiaeHue dekTpodopesa. [IpuBenuTe KOTMUECTBEHHBIE XapaKTEPUCTUKH ITOTO
ABIeHU. B Kakux ciaydasx 31nexTpodopes oTCyTcTByeT?

63. /Izera-norenuuan B reopuu J9C u ero 3aBUCMMOCTb OT KOHLEHTPALMU IPOTUBOUOHOB.

64. DnexTpodopeTnyeckas NOJBUKHOCTD U €€ CBSI3b C J13€Ta-MIOTEHLUAJIOM.

65. DnexkTpoocmoc.

66. OnuiuuTe ABICHUS MOTEHIMAA CEAMMEHTAMY U IOTEHLAIa TEYEHHUS.

67. Uto 03Ha4aeT TEpMUH "arperaTuBHas ycToMuuBOCTh'"? Kak cBsi3aHa arperaTuBHas
YCTOMYUBOCTD C J13€Ta-IOTECHI[UATIOM?

68. Uro Ha3pIBaeTcs Koaryisuuei u Graokymsanueii? YTo MOKeT BBI3bIBATH 3TH MPOIECCHI?
Kakue cnioco0bl 3a1MThl OT KOAryJIsiui U3BECTHBI?

69. OcHoBHbIe nosioxxeHus reopun JJIPO. 3aBucuMocTh SHEPrUM B3aUMOIEHCTBUS
3apsKEHHBIX TOBEPXHOCTEN OT PACCTOSTHUS MEXKLy HUMM.

70. BiusiHME OTEHLUAIONPENEAONINX HOHOB U IPOTUBOMOHOB HAa SHEPTHIO B3aUMOACHCTBUS
3apsKEHHBIX TOBEPXHOCTEH.

71. Hopor koarynsiiiuu. Ero 3aBUcUMOCTD OT 3apsifa npoTuBonoHOB B Teopuu JIDO.

72. CTpyKTypHO-MEXaHUYECKHi (CTepudeckuii) (pakTop yCTOWYUBOCTU JTHO(DOOHBIX CUCTEM.
[TprmMepsl MEXaHUUECKOM 3aIUThI AUCIIEPCHBIX CUCTEM B MUILEBBIX MIPOIYKTAaX.

73. PackiinHUBAIOIME TaBICHHUE.

74. B ueM 3aKiitoyaeTCsl MPUHLMI KOJIIOUHOU 3auuThl? [TpuBennTe npuMepsl KOJIJIOUIHOM
3aIUTHI.

75. Kunetuueckas Teopus koaryasauuu CMOIyXOBCKOTO.

76. Bpemst TOJIOBUHHOM KOAryJIsiiui U KOHCTaHTa CKOPOCTU B Teopuu CMOIYXOBCKOTO.

77. Beictpast u MeieHHas Koaryssinus. x o0wsicuenue B reopun [1JIDO.

78. ucniepralluOHHbIE METO/IbI IIOJIYYEHUS AUCIEPCHBIX cucTeM. PaboTa aucneprupoBaHus U
CTENEHb TUCIEPTUPOBAHUS.

79. Ancop6urioHHOe NoHMKeHue mpoyHocTu. [Ipumenenue [TAB 11 cHUXKeHHS TPOYHOCTH
(@dpdext Pedbunnepa).

80. KonaeHcanoHHbIe METOIbI TOTYYEHHS JUCTIEPCHBIX CUCTEM. POJIb CTENEHN NTEPECHIIICHHUS.
81. [lonmydyeHre MOHOAUCTIEPCHBIX U MOJIUIMCIEPCHBIX CUCTEM KOHJIEHCAIITMOHHBIMU METO/IaMHU.
Posb cTenenu nepechleHnst U CKOPOCTH KOHIEHCALMH.

82. Kakue MeToabl OUUCTKU U KOHIIEHTPUPOBAHUS 30JIeH N3BECTHBI?

83. Uro Takoe quain3 M YTO TaKoe JIeKTpoauain3? ONHUIIUTE TPUHIUITHAIBHBIE CXEMBI THX
npoueccos. [IpuBenure npuMepsl IPUMEHEHHUS.

84. Yabrpadunsrpanusa. KoHcTpykuus u qeiicTBue ynbTpa@uibTpoB.

85. CriocoObl 04MCTKa BOJBI M BO3IyXa OT JUCIIEPCHBIX YaCTHIl. 3HaYEHUE 3TUX CIOCOOO0B /IS
OXPaHBI OKPYKAIOIIEH CPEABL.

86. OnmiuTe siBeHue reneodpasoBanus. CHHEPE3UC U €ro JBUKYILUE CUTIBL.

87. B uem otnuume cycreH3uu ot nactel? [IpuBeauTe npuMephl NUILIEBBIX NACT.

88. Ilensl. Ix cTpyKTypa U CTpOEHUE 3IIEMEHTAPHON AUEHKH.

89. MexanusM pazpymeHus rneH. Kak yckoputs pa3pynieHue neHsl?

90. Yem BBI3BaHO M30BITOUHOE JaBlIEHHE BHYTPH My3bIpbKOB NeH? Kakue (pakropsl onpeaemnsor
YCTOMYUBOCTH MEH?

91. YUrto Ha3bpIBaeTCs KPaTHOCTHIO MEHbI? OT Yero 3aBUCUT KPATHOCTH IIEH.

92. Crabunu3zaTopsl eH. MexaHu3M ux JIeHCTBUSL.

93. Crioco0Obl MOTy4eHus MeH U MPUMEHEHHNE UX B MUILEBOM MPOMBIIIIEHHOCTH.



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

95. OxapakTepu3yiTe adpo30JIM KaK JUCIIEPCHBIE CUCTEMBI THIIA T/T U XK/T. UTO Takoe JbIM,
MbLIb, TYMaH, CMOT, a3p030JIbHasi TieHa?

96. Kak oOpasytorcs aspo3onm? [IpuBenure npumepsl 00pa3oBaHus adpo30Jiei Ha
OPEIIPUATHIX NUIIEBON MPOMBILUIEHHOCTH. YTO Ha3bIBaETCS PEAEIbHO-A0YCTUMOMN
KOHIIEHTpaIuel a3po3017sl.

97. YcroitunBOCTh a3p0o30J1€eil.

98. [lepemenienue a’po30sei B BO3YIIIHOM MTOTOKE U OCAXJECHUE a3p030JIei Ha MPENSTCTBUSX.
ITHeBMOTpaHCIIOPTOM.

99. YkaxuTe NpUUMHBI AIEKTPU3ALNUH U B3PIBOOIIACHOCTH a3p030JIei Ha MpUMEPE MYYHOU 1
CaxapHOM IbUIH.

100. Ouncrtka a3po30Jeil B IUKIOHAX U TKAaHEBBIX (PHIIBTpax.

101. Kak nepeBecT# MOPOIIOK B a3p030JIbHOE COCTOSIHUE? YTO Takoe MCEeBI00KIKEHHUE U T
OHO OCYILIECTBIsIETCS?

102. Kak ki1accupuuupyroTcs SMyJIbCHU B 3aBUCUMOCTH OT KOHLEHTPAIMH AUCTIEPCHOM (hazbl.
Kak ompenensiercst KOHIEHTpALUs JUCTIEPCHOM (Pa3bl IMYIBCUH?

103. Yro Takoe mpsiMble U 00paTHbIC IMyabcuu? Kak ocymiectBisercs oopame—Hue ¢a3
smynbcuu? Kak onpenenuts THI SMYJIbCUU YKCIIEPUMEHTAIbHO 7

104. CBsi3b YCTOWYHUBOCTH IMYJIBCHM C BEIIMYMHON MEXK(PA3HOTO HATSHKCHHS.

105. Ucnonb30BaHue 3MYIbCHI B MUILIEBON U apPIOMEPHOIN MPOMBIIUIEHHOCTH.

106. I'JIb u ero npumenenue npu Beidope [TAB st crabuinzanuy npsiMbIx 1 00paTHBIX
OMYJIbCHM.

107. Kakue ¢GaxTopbl arperaTuBHON yCTOMYMBOCTH XapaKTEPHbI I dMyibcun? Uto
HA3bIBACTCSI KOAJIECIICHIIMEH U TOMOTeHu3auen?

108. B yem 3akitoyaeTcs NPUHIMII 10A00pa U MEXAHU3M JEHCTBUS TOPOIIKOB JUIs
cTabuIn3aluu SMyJIbCUii?

109. Knaccudukanmst mudunsabix (ampudmisabix) [TAB. [IpruMepsl CHHTETHUECKUX U
npupoansix [TAB.

110. Kakue BemecTBa U Mpy KaKUX yCIOBHIX CIIOCOOHBI 00Pa30BBIBATH MUIICILIBI B BOAHOM
pactBope?

111. l'unpodobHbIe B3aUMOAECHCTBUS U MULIETIIOO0pa30BaHHUE.

112. Kputnueckas KOHIIEHTPALUs MULIEIII0O00pa30BaHus U (PaKTOpbI, BIAMSIONIUE HA HEE.
Meroasl skcniepuMeHTanbHOro onpeneneHus KKM.

113. Onummre oOpa3oBaHe MULIEIUT KaK pa3zieieHne a3 B mepechllieHHoM pacTBope. Kak
o0BsicHsieTcs cymectBoBanne KKM B aToif Teopun.

114. Onummre oOpa3oBaHNe MULIEIUT KAK paBHOBECHE aCCOLUAIIMU MOJIEKYJ B UICTUHHOM
pactBope. Kak o0bsicusiercs cymecrBoanue KKM B 3Toit Teopum.

115. MexaHu3M COFOOMIA3AINH.

116. Moromue cpenctBa u Motouee feiictsue. O0bsCHEHNE MOIOIIETO AEHCTBUS MbLIA.

117. Ponb konmnouaneix [1AB B numieBoil TEXHOJIOTUN.

118. Ctpoenne murieii. Bausiaue Muniemiooopa3oBaHus Ha TeHOOOpasyrome u
CYCIIEHUPYIOLINE CBOMCTBA KOJJIOUIHBIX pacTBOpoB ITAB.

119. U3006pa3ute cxembl CTPOSHUS pa3InYHbIX MUlle/uT. OT 4ero 3aBUCUT UX pa3Mmep U (hopma.
120. Mukposmyabcuu. Poib 3HTponuifHOro (pakropa B X 00pa30BaHMU.

121. Boicokomonekynspubsle coequHennst (BMC) u ux knaccudukanus. [Ipumepsl pazHbix
BMC.

122. Xumuyeckass npupoia U CTPOCHUE MAKPOMOJIEKYJI.

123. Kondopmaruu nomumepoB. [ MOKOCTh M )KECTKOCTh MOJUMEPHBIX Lieneil. HatuBHble
KoH(opMaiuu OeIKOB, ACHATYpaITHsl.

124. Ocobennoctu pactBopoB BMC kak nuopuibHbIX cucteM. [1o kKakuM npu3HakaM pacTBOPHI
BMC oTHOCSTCS K KOJJIOUIHBIM CUCTEMaM?

125. BpoyHoBckoe aBHkeHHe U 1 dy3Hst TOJIUMEPOB B PacTBOPE.



126. CriocoObI BbIpaXeHUsI MOJISIPHOM MacChl MOJIUAUCIIEPCHBIX TTOJIUMEPOB.
DKCepUMEHTAIbHBIE METO/bI ONIPEAETICHUS CPEAHUX MOJIIPHBIX Macc.

127. Onpenenenue moisipaoit Mmaccsl BMC MeTo10M U3MepeHuss OCMOTHYECKOTO JaBJICHHUS.
128. [Ipumenenue paccessHUs CBETa AJIs ONPEAeSICHUsI MOJIIPHON MacChl IOJIUMEPOB B PACTBOPE.
129. 3aBUCHMMOCTb BSI3KOCTHU CYCIIEH3UH CHEPUUECKUX YACTUL OT KOHLIEHTPAIIHH.

130. 3aBUCHUMOCTB BA3KOCTH PACTBOPOB MOJIMMEPOB OT KOHIIEHTPAIMH U KOH(OpMalluu
MaKpOMOJIEKYJI.

131. OTHOCHUTENbHAS, YACTbHAS, IPUBEACHHAS U XapaKTEPUCTHUECKas BA3KOCTh. OnpeaesieHue
MOJIIPHOW Macchl IIOJIMMEPA B PaCTBOPE METOJOM BUCKO3UMETPUH.

132. Habyxanue noiuMepoB B pacTBoputelsix. OrpaHuueHHOE U HEOTpaHUYCHHOE HaOyXaHue.
133. Kunernuka HaOyXaHHsI TOJIMMEPOB.

134. TepmoaumHamuka HaOyXaHHS TTOJIUMEPOB.

135. Yro Ha3bIBaeTCs KOHTPAKIMENW U cuHepe3rcoM ? [IpuBeaure npumepsl HCII0JIb30BAHUS
CHUHEpe3Hca B MUIIEBOM TEXHOIOTHH.

136. OxapakrepusyiiTe CBOKMCTBA OEIKOB KaK MOJIUAJIEKTPOIUTOB.

137. IloueMy 1 KaK MOXKET U3MEHATHCS KOH(popMalus O0eiKka U BI3KOCTh PaCTBOPOB Oeka MmpH
u3Mmenenuu pH cpenpi?

138. 3aBUCHUMOCTB CTPOCHHS IBOHHOTO 3JEKTPUUYECKOTO CIIOSI MOIUAIEKTPOIUTOB OT pH
pacTtBopa. DiekTpodope3 OSIKOB.

139. U3osnekTpruyeckas 1 H30MOHHAS TOYKU Oellka B pacTBOPE.

140. BeicasiuBaHue MOJUAIEKTPOJIUTOB. 3aBUCUMOCTH OT pH.

Kpurepun ouenuBanmsi:

OLEeHKH «OTJIMYHO» 3aCTY)KHBAEeT CTYIEHT, OOHApYKUBIIUNA CHCTEMAaTHUYECKOe U TIyOOKoe
3HaHUE YYEOHOTO MaTepuana, JIEMOHCTPUPYIOIIMK TIOJHOE W CaMOCTOSITEIbHOE PACKPBITHE
BOIIPOCOB B 00bEME MPOrpaMMbl, CIHOCOOHOCTh SICHO U TPaBUIBHO OTBEYaTh Ha
JIOTIOJTHUTEIILHBIE BOTIPOCHI MPETOaBaTeNsl, yMEHUE UCIIOIb30BaTh CPABHUTEIBHBIN MOAXO0/ IPU
M3JI0’)KEHUU MaTepuaa, COMPOBOXKAATh OTBET MPUMEPAMH, Y€TKOE M MPABUIILHOE OMpeesieHue
MOHSTUHM, UCTIOJIb30BAaHUE TEPMHUHOB.

OLEeHKH «XOpOoIIO» 3aCiIy’)KMBaeT CTYJIEHT, OOHapyXHUBIIMA MOJHOE 3HAaHHWE Y4eOHOro
MaTepuaia, yCBOMBIIMM OCHOBHYIO JIUTEpPaTypy, PEKOMEHAOBAHHYIO B IIPOrpaMMe, OKa3aBIIUN
CUCTEMAaTUYECKUN XapakTep 3HaHUM M0 JUCUUIUIMHE, HO NpU OSTOM JONYCTUBILIUM HE
NPUHIUIHATIBHBIE TOTPELTHOCTH

OI_ICHKa «YAOBJICTBOPUTECJIbHO>» BBICTABIACTCA, €CIIN CTYACHT BBIIIOJTHUII 3aJaHUE WU OTBECTUII
Ha BOIIPpOC, HO IPHU ITOM ObLIH AONYIICHBI MPHUHOHUITAAJIBHBIC OI_HI/I6KI/I; YPOBCHb BJIAICHUA
IOHATHUAMU HCBI)ICOKI/II\/'I, HEA0CTAaTOYHAA pa3BUTOCTh OCHOBHBIX 3HAHWI U YMGHI/II\/'I

TecTbl
IK-1 (MJIK-1, UIK-2)
Tect Nel CopOuus
1.KonnmounHas XuMusi- HayKa, U3yJaroias
JucniepcHble CHCTEMBI
[ToBepXHOCTHBIE SIBICHUS.
O6a oTBeTa BEpHBI
2. lucniepcHas Qasa- 3To
PacnpenenenHoe BemecTBo
BemiectBo, B KOTOpOM pacrpeiesieHo APYroe BelecTBO
Maroe BemiecTBo



3.K romoreHHbIM cCTEMaM OTHOCST
HctrHHBIE pacTBOPHI
Komnoniaeie pacTBOpHI
['pyOonucniepcHble CHCTEMBI
4.VY nenbHas MOBEPXHOCTh YACTHUL] 3aBUCUT OT
Nx dhopmbl
Hx pasmepa
Hx o6bema B cucteme
5. CopOrust — 310
[Ipouecc BbIIEIEHUS BEILIECTB
[Ipouecc noriomeHus BeIecTB
O6a oTBeTa HEBEPHBI
6.AncopOuus - 3T0
[ToBepxHOCTHas copOIHs
O6wemuas copouus
XuMuyeckasi copouus
7.BemecTBa, KOTOPbIE YMEHBIIAIOT IOBEPXHOCTHOE HATSKEHUE - 3TO
MTOBEPXHOCTHO - aKTUBHBIE BEIIECTBA
MOBEPXHOCTHO - HEAKTUBHBIE BELLIECTBA
MOBEPXHOCTHO - UHAKTUBHBIE BEUIECTBA
8.I'mapodupHbIe TOBEPXHOCTH- 3TO
Jlerko cmauuBaroTcsa BOJIOM
IInoxo cmaumMBaroTCs BOJION
He cmaunBaroTcs Bogoi

Tect Ne 2 IloBepXHOCTHBIE ABJICHUSA
1.IToBepXHOCTHBIE SIBIICHUS- 3TO
reTepPOreHHBIC CHCTEMBI
IpOIeCcChl Ha IPAHULIE pa3ziesia KOMIOHEHTOB CUCTEMBI
XUMHYECKHE PEaKIINN
2.JlucnepcuoHHas cpena- 3To
pacrnpeesieHHOE BEIECTBO
BEIIIECTBO, B KOTOPOM pacIpeielIeHO JPYroe BELIeCTBO
OOJIBIIIOE BELIECTBO
3.Cucrembl, B KOTOPBIX YacTUIIbI (ha3bl BABOE OOJbIIE YACTUL] CPEIbI- 3TO
UCTHHHBIC PACTBOPHI
KOJIJIOUIHBIE PACTBOPBI
rpy0OIUCTIEPCHBIE CHCTEMBI
4.006111as1 MOBEPXHOCTh YaCTHUI] 3aBUCHUT OT
ux (Gopmsl
uX pa3mepa
X 00beMa B CUCTEME
5.lecopbuus- 310
NPOIIECC BBIJCIICHHSI BEIIECTB
IpoIiecc MOTJIONIEHNS BEIIEeCTB
00a 0TBEeTa HEBEPHBI
6.A6copbuus- 310
MOBEPXHOCTHAs COPOLIUS
o0BbeMHast copOIus
XUMUYECKast COPOIIHs



7.BemiectBa, KOTOpPBIE YBETUYUBAIOT IOBEPXHOCTHOE HATSXKEHUE- ATO
MMOBEPXHOCTHO - aKTUBHBIE BEIIIECTBA
MMOBEPXHOCTHO - HEAKTUBHBIE BEIIECTBA
MMOBEPXHOCTHO- MHAKTHUBHBIE BEIIECTBA
8.I'mapodoOHbIE TOBEPXHOCTH- 3TO
JIETKO CMA4YMBaIOTCS BOJOMU
IJIOXO CMAa4YMBarOTCsl BOJIOM
HE CMa4vHlBarOTCs BOJOM

IIpumepHbIe TeMBbI pedepaToB
IK-1 (MJK-1)

1. PacTBOpbI )KUIKOCTD - Ta3.

2. OrnpesenieHre MOJIEKYJISIPHOM MacChl BEIIECTBA.

3. Bydepusie cmecu. UX posib B pUpoie U XUMUYECKOM aHAIH3E.
4. DOTOXUMUYECKUN CMOT .

5. CenuMeHTAIIMOHHBIN aHAINU3 TUCIIEPCHOCTH

6. DIIEKTPUUYECKHE CBOMCTBA IUCIIEPCHBIX CUCTEM

7. Y CTOWYMBOCTD U KOATYJISIIHSI TUCTIEPCHBIX CUCTEM

8. TepmoMHaMKKa IOBEPXHOCTHBIX SBJICHUM.

9. [ToBepxXHOCTHBIE SBJICHUS: CMAaUUBaHUE

10.  IloBepXHOCTHBIC SIBJICHUS: KAWUISIPHBIC SIBICHUS

11. [ToBepXHOCTHBIE SBJICHUS: aICOPOITHS.

12. DJEKTPOKMHETHYECKHE SIBIICHUS B AUCIIEPCHBIX CHCTEMAaX.
13.  JIuodoOHBIC TUCTIEPCHBIC CHCTEMBI.

14.  JIuodunbHblE TUCIIEPCHBIE CUCTEMBI

15. VYcToH4yMBOCTb U KOAryslUs JUCTIEPCHBIX CUCTEM.

16.  Koarymsanus qTUCTIEPCHBIX CUCTEM.

17.  MuxkporeTeporeHHbIe JUCTIEPCHBIE CUCTEMBI

Kpurepun ouenuBanmsi:
[Tpu Hammuun 90-100% npaBUIBHBIX OTBETOB CTYJIEHT MOTYYaeT OLEHKY «OTINYHO»,60-
90% - «xopomoy, 40-60% - «ya0BIETBOPUTEIBLHO»

Omuem no Ilpakmuueckoil pabome BHINONHSETCA B pabodel TeTpau.

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

Omuem no npakmuueckoii padome BHIIOTHSETCS B paboyeil TeTpaiu.



Kpurepun oneHku npakTuyeckux pador
Ouenka «5»:

BeimonHena paboTa B palMOHAIBHON IMOCICIOBATEILHOCTH W TOJHOM O0BeMe ¢
0€3yCIOBHBIM COOJIIOJICHUEM MPaBWJI JIMYHOM M OOIIECTBEHHOW O0€30MacHOCTH; TPaMOTHO,
JIOTUYHO W CaMOCTOSITEIbHO OIHMCAHBl MPOBEICHHBIC HAOJIOJCHHS, COCTABJICHBI YpPaBHEHHSI
XMUMHYECKUX peakiuidi ¥ c(hOPMYIUPOBaHbI BBIBOJIBI W3 PE3YJIbTATOB OMbITAa (HAOIIOJCHHIA);
HKOHOMHO HCITOJIb30BaHbl PACXOIHBIC MAaTEpUaNbl; O00ECHEUEHO TOJICPKAaHHE YHCTOTHI M
nopsiIKa Ha paboyem mMecte; paboTa akKypaTHO 0OpMIICHA.

Onenka «4»:

JlornuHo omnucaHbl TPOBEACHHBIE HAONIOACHUS, B COCTaBJICHHBIX YpPaBHEHUSX
XUMHYECKMX  PEaKIHMil  JOMyIIeHbl JIBe-TPH  HECYIIECTBEHHbIE  OIIMOKH;, TIPAMOTHO
c(hOopMyIIMPOBaHbl BBHIBOJABI U3 PE3YyJbTATOB OIbITa (HAOIIOACHUI); SKOHOMHO HCIIOJIb30BAHbI
pacxo/iHble MaTepuaibl, 00ECIEUYCHO MOJJIEPKAHNEe YUCTOTHI M TOpsiKa Ha pabodyemM MecTe;
paboTta akkypaTHO opopMIIeHA.

Ounenka «3»:

Beinmonnena pabota B palMOHAJIbHOM IIOCIENOBATEIBHOCTH M IOJHOM OOBEME ¢
0€3yCIIOBHBIM COOJIIOZCHUEM IPaBUJI JMYHOW M OOIIECTBEHHOH O€30MacHOCTH; HEMOJHO U
HEJIOTMYHO OIMCaHbl IPOBEJCHHbIE HAONIO/IEHUS, B COCTAaBJICHHBIX YPAaBHEHUSAX XMUMHUYECKUX
peakuuii AOMyLIeHbl OMMOKH, KOTOpPBIE CTYJIEHT HE MOXET HMCIPABUTh; HE CPOPMYIUPOBAHBI
BBIBOABI M3 PpE3yJbTaTOB OIbITa (HAONIOJCHHS); AKOHOMHO HCIIOJIB30BaHBI PACXOJHBIC
MaTepHalbl; 00eCcIedeHO MOAJepKaHWe YUCTOTHI M TOpsaKa Ha paboueM mecte; paboTa He
aKKypaTHO odopmieHa; pabora BbiojaHeHa Ha 50%.

OueHka «2»:

BrimonHena skcnepuMeHTanmbHAs 4YacTh, HO pabora He odopmieHa B TeTpaau; padora
BBIMTOJIHEHA MeHee, yeM Ha 50%.

8.2. OneHo4YHbIEe CPeACTBA JJIs1 MPOMEKYTOUHOI aTTecTannu (B popme 3auera)
IK-1 (MAK-1, UJIK-2)
Bomnpocs! k 3a4ery

1. Konnougnas XxuMus Kak pasaen Gpusnieckon XuMuu

2. JlucmepcHble CUCTEMBbI

3.  OcHoBHbIE TOHATHS (HUZNKOXUMHUH TOBEPXHOCTHBIX SBICHUH
4. Teopuu axacopOIUH

5. AncopOuust Ha TBEPJIbIX aacopOeHTax

6. AxcopOuus Ha rpaHHUIE KUAKOCTh — ra3

7. Xpomarorpadus

8. Tlomykommoumast

9. MonexkynsipHO-KHHETHIECKHNE CBOMCTBA JMCIIEPCHBIX CHCTEM
10. OnrTueckue cBOMCTBA JUCTIEPCHBIX CHCTEM



11. Dnexrpuyeckue cBONCTBA AUCIIEPCHBIX CUCTEM

12. Kunetnueckas U arperaTuBHas yCTOMYHUBOCTb, KOATY SN THOGOOHBIX 30JICH.
13. Peosnoruueckue cBOMCTBa KOJUIOUAHBIX CHCTEM

14. Metoapl NOTYYEHHS] U OUUCTKH KOJUIOUAHBIX CUCTEM
15. AspoaucnepcHble CUCTEMBI

16. CycneHsuu, SMyIbCUU

17. Tlensl, MJIEHKU U TBEPJIbIE 30JIH

18. BbicOKOMOJNEKYISAPHBIE COSTUHEHUS

19. Metons! nonyuenuss BMC

20. PactBopsr BMC

21. CtpykTypooOpazoBaHue

22. TepMoMHaMUKa MOBEPXHOCTHBIX SBJICHUH.

23. [loBepXHOCTHBIC SIBIICHUS: CMAaUYMBaHUE

24. T1oBepXHOCTHBIE ABJICHUS: KANUJUIIPHBIC SIBICHHUS
25. TloBepXHOCTHBIE SABICHHS: aACOPOIIHSL.

26. DNeKTPOKUHETUYECKHUE SIBICHUS B JUCTIEPCHBIX CHCTEMaX.
27. JInopoOHBIE MHCTIEPCHBIE CHCTEMBI.

28. JInopuabHbIC TUCIIEPCHBIC CUCTEMBbI

29. YCTOWYMBOCTD M KOATYJISIUS TUCTIEPCHBIX CHCTEM.
30. Koarymsius 1ucrepcHbIX CUCTEM.

31. MukporeTeporeHHbIe AUCIIEPCHBIE CHCTEMBI

WTOTrOBBII KOHTPOJIH MPEyCMAaTPUBACT HATMYNE KOHCTIICKTOB 110 BCEM JICKIIHSIM
JTUCITUTUINHBI, aKTUBHOE Y9aCTHE BO BCEX MHTEPAKTHBHBIX (JopMax pabOTHI, BHITIOJHECHHBIC
3aJaHusl 1Mo camocTtostensHo padote (CP).

O1LeHKH «32a4TeHO0» 3aCiIy’KUBAET CTYJEHT, BBINOJIHUBLIMNA IPOrpaMMy Kypca B IIOJTHOM 00BEME,
noceruBini He MeHee 70% ayAUTOPHBIX 3aHATHI, M OOHApYXHUBIIMM CHCTEMaTHYECKOE U
riyookoe 3HaHMe Y4eOHOro Marepuaia, JAEMOHCTPUPYIOUIMH MOJHOE M CaMOCTOSITENbHOE
pPacKpbITHE BONPOCOB B 00BEME MPOrPaMMBbI, CIIOCOOHOCTH SICHO U TMpPaBWJIBHO OTBEYaTh Ha
JIOTIOJIHUTEIBbHBIE BOIPOCHI, YMEHHUE HCIIOJIb30BAaTh CPABHUTENBHBIA IMOAXOM IPU H3JI0KEHUU
MaTepuaa, CONPOBOXKIATh OTBET NMPUMEPAMHU, YETKOE M IPABWIBHOE ONPEIEICHUE MOHATHH,
UCIIOJIb30BaHNE TEPMUHOB.

JlokyMeHT cocTaBlieH B cooTBeTcTBUM ¢ TpeboBanusiMu PI'OC BO mno HampaBieHHIO
noarotoBku 44.03.05 Ilenarormueckoe oOpa3oBaHue (C JByMs HPOQHISAMH TOATOTOBKH),

YTBEpP)KJIEHHbII npukazoM MuHucTepcTBa o0pa3oBaHus U Hayku Poccuiickoit dexepauuu ot
«22» ¢peBpans 2018 r.  Nel25.

Pa3zpadorunk: KaHJ.XuM.Hayk, noueHTt kadenpst EHJ[ [T UT'Y Uctomuna E.E.
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Hacmosawasa npoepamma ne modcem Ovimb 60cnpouzéedena HU 6 Kakou ¢gopme 0e3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadbomuuxa npozpammol.



