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PABOYAA NMPOrPAMMA OUCLUUNIUHDI

2.1.1.3 BbicOKOMOneKynsipHble coeANHEHUSA

1. Koa n HaumeHoOBaHMe rpynnbl HAy4YHbIX cneunanbHocTen: 1.4 XuMn4eckne Haykm

2. HayuyHas cneunanbHOCTb: 1.4.7 BbICOKOMONEKYNAPHbLIE COEANHEHUS

3. HaﬂpaBHEHHOCTb: BbICOKOMOJIEKyndpHble coeanHeHnA

4. dopma oby4yeHUA: o4Has

5. Kachegpa, oTBevaroLwas 3a peanmsaumio QUCLUMNINUHDLI: Kadeapa BbICOKOMOEKYISPHbIX
COE€AVHEHUN U KONNOUOHOWN XUMWUU
6. CoctaBuTenb nporpammsbl: LectakoB Anekcanap CTaHMCNaBoBMY, JOKTOP XMMUYECKNX
Hayk, 3aBeayLmmn kacdeapou
7. PekomeHAoOBaHa: Hay4YHO-MeTOOMYECKMM COBETOM XMMWYECKOro dpakynbTeTa,

npotokon Ne 10-02 ot 27.03.2025

8. YuebOHbIN roa: 2028/29 CemecTp: 7



9.llenu n 3agaumn y4yeb6Hon gucumnnnuHbl: POpMUpoBaHME CUCTEMHbIX 3HAHU O Pn3n-
4YeCcKoW NpuUpoae NONMMEPHOro COCTOSHUSA BELLEeCTB, 0BLLNX 3aKOHOMEPHOCTEN N 0CcobeH-
HOCTen nx obpasoBaHNs, CBOMCTBAxX M NPaKTU4YECKOM MCNOSIb30BaHMN HA OCHOBE Hay4YHbIX

JOCTMXKEHUN.

3agayamu Kypca Kak HaydHOW AUCLUMUNINHBI ABMATCS:
- U3y4eHne 0cobeHHOCTEN M OBLMX 3aKOHOMEPHOCTEN CUHTE3a NOSIMMEPOB;
- U3yYeHMe CBOWNCTB BbICOKOMOTEKYNSPHBLIX COeAUHEHUI 1 CBOWCTB UX pacTBOPOB, a
TaKKe BblISIBNIEHUS] B3aMOCBSI3W CTPYKTypa - CBOWCTBA;

-nonyyYeHne CBeAeHN 0 XMMUYECKUX NPEBPALLIEHNSAX MAKPOMOIEKYI U Hanpas-
NEeHMAX NPaKTUYECKOro NPUMEHEHUS NMOSTIMMEpPOB.

10. MecTto y4ye6HOM aucuunnuHbl B cTpyktype OOIN:. brnok 2. O6pasoBaTtenbHbii KOMMO-
HeHT. ucumnnuHa, HanpaBneHHasi Ha NOAroTOBKY K cAaye KaHOWO4ATCKMX 3K3aMEHOB.

11. NMnaHupyeMble pe3ynbTaTbl OOy4YeHUs MO AUCLUNIIMHE (3HAHWUA, YMEHUA, HaBblIKN),
COOTHECEeHHble C NMaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS NporpamMMbl (KOMNeTeHuus -

MM BbINYCKHUKOB):

KomneTteHuuns

Kog HaseaHue

MnaHnpyemble pe3ynbTaTbl 06y4YeHus

OK-5 | BnapeHne ocHoBamu TeO-
pun  pyHOaAMEHTanbHbIX
pasgenos NofIMMEpPHON
XUMUK

3HATb: 6a30Bble 3aKOHbl XMMWW BbICOKOMOMEKYNAPHbIX
COeNHEHUN

YMETb: WCNOSb30BaTb OCHOBHblE 3aKOHOMEPHOCTW AN
MHTEpNpeTaumMm 3KCnepmMeHTanbHbIX pe3ynbTaToB B Bbl-
OpaHHOM 06nacTn Hay4yHOM AEATENbHOCTN.

BNAQETb: HaBblkamMy NpuMeHeHusi 6a30BbiIX 3aKOHOB XWU-
MWW  BbICOKOMOSEKYNSPHbIX COEOUHEHUN OIS pelueHus
NPaKTUYECKNX N IKCMEPUMEHTarbHbIX 3a4ay B BblOpaHHOM
obnacTn Hay4yHOn OeATerNbHOCTH.

12. O6bemM ancuunnuHbIl B 3a4eTHbIX eguHulax/yac — 3/108.

CDopma npome)KyTquoﬁ aTTecTaulmMn 3SK3aMeH

13. TpypoemkocTb No BuAam y4ebHou paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
7 cemecTpa Ne cemecTpa
Bcero yacos 108 108
B TOM YMUCHIE:
WHauBuayansHble 3aHATUS 18 18
CamocTtosiTensHas pabota 81 81
dopma NpomMexyTo4HOM aTTecTaLmm 9 9
9K3aMeH
WToro: 108 108
14. CopepxaHue AUCLUMNIIUHDI
14.1. CopepxaHme 3TanoB AUCLMUMIIUHLI
n/n Peanusauna pasgena
HanmeHoBaHue pas- ONCUMNINHBI C MOMO-
CopaepxaHue pasgena AUCUUNIUHGI o
Wb  OHMaMWH-Kypca,

Aena aMcumniunHbl

QYMK*

1 TeopeTunyeckne ocHo- LlenHble npouecchl 0O6pa3oBaHNs MaKpOMOIIEKYI. OYMK «Bbicokomone-




Bbl CMHTE3a BbICOKO- MexaHn3mbl pagukanbHOW roMo- 1 conosiMmepu3sa- KyndapHble coeguHeHuA

MONeKynsipHbIX coegn- | ummn. OcoOEHHOCTM aHMOHHOW U MOHHO- (acnupaHTypa)»
HEHWN N3 MOHOMEPOB. KOOPAMHALMOHHOW nonumepusaummn. lNceegoxmnsas https://edu.vsu.ru/cour
nosiMMmepmsauus. se/view.php?id=13232
2 CrtyneHuatble npouec- | CTyneH4aTtas nonumepusauus, MexaHnam. OcobeH-
cbl 06pa3oBaHusi No- HOCTM U MeXaHU3M MakpOMONEKYNSPHbIX peakuni.
nnvepoB. CuHTE3 no- MonnmepaHanorMyHble NpeBpaLleHnsa NMMHENHbIX U

NMMEepPOB NYyTEM XUMU- | TPEXMEPHBIX NONMMepoB. Peakumu gectpykumm n
YeCKMX NpeBpaLLeHniA. | CLUMBAHWUS MakpoOMOMEKyrn

JecTpykums n cumsa-
HMEe MaKpOMOIEeKyI.
MexaHusm peakuun.

14.2. Tembl (pa3aenbl) AUCLUNIIUHBLI U BUAbI 3aHATUNX

Ne HanmeHoBaHune TeMmbI

WHavenayanb- CamocTosATenbHas
n/n (pasgena) gucumnnmHbl

Bcero
Hble 3aHATUSA paboTta

TeopeTnyeckne OCHOBbLI CUHTE-
1 | 3a BbICOKOMOSEKYNAPHbIX CO- 9 41 50
€0VHEHNN N3 MOHOMEPOB.

CtyneHyaTble npouecckl obpa-
30BaHus nonnumepos. CuHTe3
2 | nonMMepoB NyTem XMMUYECKNX 9 40 49
npespatieHnin. lectpykuus n
cLiMBaHWe MaKpOMOJEKyr.

WToro: 18 81 99
dopma NpomMeXyTOYHOM aTTe- Ok3ameH — 9 u. 108
cTauum

15. MeToau4yeckue ykasaHMAa Ans ody4arowmxca no 0CBOEHMIO AUCLUMNIIUHDbI
(pekomeHdayuu oby4arowuMcs o 0C80EHUK QUCUUNIUHBI: paboma ¢ KoHcriekmamu fekyul, npe3eHmauyuoHHbIM
MamepuarsioM, 8bINOo/IHeHUE fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

OpraHusaums nsyvyeHns AUCLUMNvHbl npeanonaraeT:
e 13y4yeHue OCHOBHbIX M OOMONHUTENbHbIX NMUTEPATYPHbIX NCTOYHUKOB;
e BbIMOSIHEHNE KOHTPOSIbHbIX paboT;
e TecTUpoBaHue;
e  TeKyLUiA KOHTPOIb YCneBaeMocTu B (9OpMe YCTHOrO Onpoca Nno OCHOBHbLIM pasaenam AUCLM-

NWHBI
Mpn peanusaumm ANCUMNANHBI C UCNOMNb30BaHNEM ANCTAHUWOHHbIX 0Opa3oBaTeSibHbIX TEXHONOMN
ncnonbe3yTca WHCTPYMEHTbI 3IIEKTPOHHON MHOPMaLIMOHHO-00pa3oBaTeNbHOM

cpeabl BIY «O3nektpoHHbn  yHuBepcuteT BIY»  (https://edu.vsu.ru) wvnn “MOOK BIY”
(https://mooc.vsu.ru),cepBuchl BugeokoHdepeHuun (BigBlueButton, Zoom, Discord n ap.), anektpoHHas
noyTa, MECCEHKEPbI N COLICETW.

16. Nepe4yeHb OCHOBHOMW U AONOJIHUTENILHON NUTEpPaTypbl, PeCypCcoOB UHTEPHET, Heob6Xxo-

OUMbIX A5 OCBOEHUA AUCLUUNIIUHbI (Criucok riumepamypbl 0hopMIsemcsi 8 coomeememesuu ¢ mpebo-
saHusamu MOCT u ucrnions3yemcsi obwasi ckeosHasi Hymepayusi 0rs ecex audo8 UCMOYHUKO8)

a) OCHOBHasa nutepartypa:

Ne n/n McToYHmK
BbicokomonekynsipHble COeAMHEHUS : yHEOHMK U NMPaKTMKyM ONs akagemmnyeckoro bakanaspuarta
1 / [M.C. ApxakoB u ap.] ; Mock. roc. yH-T uMm. M.B. JlomoHocoBa ; noa pea. A.b. 3e3anHa .— Mocksa

: OpanT, 2018 .— 339c.
Cemunkos HO.[l. Beegenue B xummio nonumepos/ HO.[1.Cemunkos, C.®. Kunbuos, C.[1. 3anues.

2 — CaHkr-leTepOypr ; Mockea ; KpacHogap: JlaHb, 2012, — 222 c.

3 Cemunkos HO. [1. BeicokomonekynsipHble coeauHerus / 0. [1. Cemunkos. - M.: Akagemus, 2008. -
368c.

4 Kupees B.B. BbicokoMoneKynsipHble coegnHeHus : y4ebHuk ans akagemumyeckoro 6akanaspuara:

B 2 4./ B.B. KupeeB .— Mocksa : KOpanr, 2016 .
5 KnenuH B.W. BeicokomonekynsipHble coeguHenus : y4ebruk / B.W. KnenuH, N.B. ®egyceHko .—



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://mooc.vsu.ru),сервисы
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3364&TERM=%D0%9A%D0%BB%D0%B5%D0%BD%D0%B8%D0%BD,%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%98%D0%BE%D1%81%D0%B8%D1%84%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

| | N3 2-e, ncnp. — CankT-MeTepbypr ; Mocksa ; KpacHogap : MaHb, 2013 .— 508 c. |
0) gononHUTenbHasa nuTeparypa:
Ne n/n NcTOYHMK
LWnwoHok M.B. Ctpyktypa nonumepHbix Ten/ M.B. LlUnwoHok .— MuHck : BI'Y, 2003 .— 36 c.
Pabek A. QkcnepmMmeHTanbHble MeTOAbl B XMMumK nonumMepos / A.Pabek. - M. : Mup, 1983. - Y.1.

6 -384.c.; -4.2. - 480 c.

7 MpakTnkym no xumum n pmsmke nonumepos / nog pea. B.d.KypeHkoea. - M. : Xumus, 1995. -
256 c.

8 Tarep A. A. dusmkoxummsa nonumepos / A. A. Tarep. - M.: Xumus, 2007. - 544c.

9 oBapukep B. P. MNMonumepsl / B. P. T'oBapukep, H. B. BucBanatxaH, [x. LWpuaxap. - M.: MHocTp.
mnT.,1990. — 396 c.

10 KabaHoB B. A. KomnnekcHo-pagukanbHasa nonumepusaumsa/B. A. KabaHos, B. I1. 3y6os, 0. [.
Cemuukos. - M.: Hayka, 1987. — 256 c.

11 LWyp A. M. BeicokomonekynsipHble coeanHeHns/A. M. Wyp. - M.: Bbicw. wk., 1981. —
656 c.

12 PykoBOACTBO K NpakTnyecknm pabotam no xumum nonumepos / nog pea. MisaHoBa

B.C.- Il.: WN3g-Bo JII'Y, 1982. - 176 c.

ABepko-AHTOHOBMY U.HO. MeToabl nccrnegoBaHust CTPYKTYpbl M CBOMCTB MOSIMMEPOB.
13 YyebHoe nocobue / ABepko-AHToHOBUY U.1O., BukmynnuH P.T. —Ka3aHb.: /3a-Bo
KI'TY, 2002. — 604 c.

B) MH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLmnansHblie peCcypcbl UHTEPHET)*:

Ne n/n Pecypc
7 "YHunBepcuteTckasa 6ubnmnoteka online", http:/biblioclub.ru/
8 https:/iwww.lib.vsu.ru - 3oHanbHasa Hay4yHasa oubnuoTteka BI'Y.
http://www.en.edu.ru/ - EcTecTBeHHO-Hay4HbI 06pa3oBaTenbHbIA NopTan - SBMsieTCs CocTaB-
9 HOW YacTblo heaepanbHoro noptana "Poccuiickoe obpasoBaHue”. CoaepXnt pecypcbl 1 cCbifi-

KM Ha pecypcbl N0 eCTECTBEHHO-HAYYHBbIM AncUMNInHaM (purauka, xumus 1 ruonorus).
http://window.edu.ru/ - nHdopmaumoHHasa cuctema «EguMHoe okHO gocTyna k obpasoBaTenb-
HbIM pecypcamy.

http://www.elibrary.ru —Hay4yHas anektpoHHasi bubnuoteka eLIBRARY.RU - kpynHenwmin poc-
CUNCKNA MHOPMALIMOHHBIN nopTarn B 06nacty Hayku, TEXHONOrMKU, MeanuUHbl 1 0Opa3oBaHus,
11 cogepxawmm pedepaTbl U NOMNHbIe TEKCTbI Bonee 12 MMH. HayYHbIX cTaten u nyénukaumin. Ha
nnatgopme eLIBRARY.RU goctynHbl anekTpoHHble Bepcuun 6onee 1400 poccUCKMX HaydHO-
TEXHUYECKNX XXypHanoB, B ToM yncne 6onee 500 >xypHanoB B OTKPbITOM JOCTYynNe.
http://rucont.ru — VMHdopmauMoHHO-TeNeKOMMYHMKaLnoHHasa cuctema «KoHtekctym» (Hauwo-
HanbHbIN undposon pecypc «PYKOHT »)

JQYMK «BblcokomonekynspHble coeanHeHns (acnupaHTypa)»
https://edu.vsu.ru/course/view.php?id=13232

10

12

13

15. MNepeyeHb y4eOHO-MeTOOUYECKOro obecnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-memoduydeckue pekomeHOayuu, rnocobusi, 3adadyHuUKU, Memoou4yecKue yKasaHusl Mo 6bIMOJIHEHUI MpPak-
muyeckux (KOHMpPOosibHbIX) pabom u 0p.)
Ne n/n NcToYHMK

1 KysHeuoB B.A. MNpakTvkym no BbICOKOMONEKyNspHbiM coeauHeHusam / B.A. KysHeuoB. - Bopo-
Hex: MN3ag.gom BIY, 2014. - 166 c.
lMpakTuKym No BbICOKOMOMEKYNsApHbIM coeanHeHusam /nog pea. B. A. KabaHosa. - M.: Xvmus,
1985. - 224 c.

2

16. UHdopmaLMOHHbIE TEXHONOrMK, UCNOoSb3yeMble ANA peanu3auum y4ye6Hon aucumn-
JNINHbI, BKIOYasa nporpaMmMHoe obecneyeHme U MHPOPMaLUMOHHO-CNPaBOYHbIe CUCTEMbI
(npu Heob6xoaMMocCTH)

Mpu peanusaunn y4ebHON ANCLMNIIUHBI UCMNOMB3YIOTCHA 3fIEMEHTbl ANIEKTPOHHOIO obyye-
HUS N pasnUYHble ANCTaHUMOHHbIE ObpasoBaTesibHble TEXHONOrMM, nossonswwme obecneym-
BaTb OMNOCPeaoOBaHHOE B3aMMOLENCTBUE (HA pacCTOsiHUKM) npenogasaTenen u obyyaroLlmxcs,
BKMNOYAA MHCTPYMEHTbI 3NEKTPOHHON MHpOpMaLMOHHO-06pa3oBaTenbHON cpeabl BI'Y «3nek-
TPOHHbIN yHMBepcuTeT BIY» (https://edu.vsu.ru) n/unm “MOOK BI'Y” (https://mooc.vsu.ru), npo-
BegeHne BebunHapoB, BMOEOKOHEpeHUuMn (B TOM 4uUCre C MpUMEHEHMEM cepBucoB Zoom,
Discord u gp.), B3aumogenctene B COLCETHAX, MOCPEACTBOM IIEKTPOHHOM MOYTbI, MECCEHAXE-
pOB.



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3364&TERM=%D0%A8%D0%B8%D1%88%D0%BE%D0%BD%D0%BE%D0%BA,%20%D0%9C%D0%B0%D1%80%D0%B3%D0%B0%D1%80%D0%B8%D1%82%D0%B0%20%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://info.vsu.ru/SRedirect/70442B28/mooc.vsu.ru

17. MaTepnanbHO-TEXHUYECKOE obecneyeHme QUCLUNIINHDI:
(npu ucrnionb3ogaHuu s1labopamopHo20 0b6opydoeaHuUsi yKa3bieamsp MOJHbIU repedYeHb, npu bobWoM Konudecmee
obopydosaHusi MOXHO 8bIHecmu OaHHbIU pa3des 8 rNpusioXeHue K paboyel rnpozpamme)

HoyTOyK, NpoeKkTop, aKpaH

18. ®PoHA OLEHOYHbIX CPEeACTB:

18.1. TeKkywmin KOHTpOSb

1. TlpueeauTte CTPYKTypHbIE HOPMYIbl HEOPraHNYECKOro U 3N1eMEHTOpP- raHn4ecko-
ro NosIMMepOB. + : E|+
HasoBnTe MOHOMEp, COOTBETCTBYHOLLNA 3TOMY MOHOMEPHOMY 3BEHY: C\
Kak 13 cMHaMoTaKTM4ecKkoro nonumeTunmMeTakpunaTa nony4mTb VI3OTaKTVNeCKVIVI?
HanuwwuTe cTpyKkTypHYto hbopmyny kakoro-nnbo nonmmepa, obnagatoLiero ontTM4eckon akTMBHO-
CTbtO.
5. Hanuwute MOHOMEPHOe 3BEHO MONMMEpPA, HE COAEpXKallero ABOVHBLIX CBA3er u obpasyroLerocs
npu nonumepusaumm 1,6-rentTagmeHa.
Hackonbko oTnuyatoTes gpyr ot gpyra cermeHT KyHa v nepcucteHTHasa anvHa?
KakoBo pacctosiHue mexay KoHuamm cBob6o4HO COYNEHEHHONM MONMMMEPHON Lenu, COCTOALLIEN U3

100 cermMeHToB C OSIMHON 7 HM KaXkabln?
= S
8. Kak HasblBaeTcs BENMYKMHA | B ypaBHEHUN cosO = exp (— 7)’?

9. Kak nonumep Beaet cebsi N0 OTHOLLEHMIO K pacTBOPUTENIO, ECINN NPU U3MEPEHUN OCMOTUYECKOTO
OaBneHns BTOPOW BUpUanbHbIN KOAMULMEHT oTpuuaTeneH?

10. Kak monekyndpHas macca nonummMepa CBs3aHa C XxapakTepUCTUYECKON BA3KOCTbIO ero pacteopa?

11. Kak MyTHOCTb Npu paneeBCcKOM pacCesHUn cBeTa pacTBOPOM MonMMmepa 3aBUCUT OT MOMEKYNAPHOWN
Macchbl nonmmepa?

12. N3obpasnTte kpmBble gudpdepeHumnansHOro MonekynspHO-MaccoBOro pacnpeaenenuns ons nonu-
MEPOB C BbICOKMM N HU3KNUM KOI(PPMLMEHTOM NONMANCIEPCHOCTUN B COOTBETCTBYHOLLNX KOOPAMHA-
Tax.

13. N306pasnTe 3aBMCMMOCTb NPUBEAEHHOWN BA3KOCTM pacTBOpa Nosimmepa OT ero KOHUeHTpauum B Co-
OTBETCTBYHOLUUX KOOpAMHATaX.

14. N306pasnTte TUNUYHYI0 TEPMOMEXAHNYECKYHO KPMBYHO CUNBHOCLUMTOrO Nonnmepa B COOTBETCTBYIO-

LLMNX KoopaunHaTax. 123 4 56789

15. B 4em 3akntovaeTtcs acpdekt BariceHbepra?
16. Yem oTtnnyaroTca nonumepbl, TEPMOMEXAHUYECKNE KPUBbIE
KOTOPbIX Ha pUCYHKEe 0603HaYeHbl Yncrnamm ot 5 oo 9:
17. N306pasnTe 3aBMCMMOCTb florapndma BA3KOCTU Nonnmep- HOro

pacnnasa OT florapudmMa MONeEKyNSPHON Macckl NonMmepa.

18. N306pa3nTte TepMoOMEXaHNYECKNE KpUBbIE 451 M30TAKTUYECKOro NOIMCTUPONA C BbICOKOW M HU3KOM
CTeNneHbH KPUCTaNIMYHOCTH.

19. Kakue BenuumHbl cBA3bIBaET ypaBHeHWe Konmoroposa-Aspaamn?



20.

21.

22.
23.

24,

25.

26.
27.

28.

29.

30.

31.

32.

33.
34.
35.
36.

37.

N306pa3nte n3oTepmbl KpucTannmsauum B criyvasx reTeporeHHoro 1 roMoreHHoro 3apogelweobpa-
30BaHus.

Kak nsmeHsieTca temnepatypa nnasreHns NofykpucTaniamyeckoro nonmmMepa ¢ yBenm4eHmem cko-
pocTu Harpeea?

Kak pasmep nonnumepHOro Kpuctannuta BrnvsieT Ha ero tTemnepaTypy nnaBneHns?

Kakune thakTopbl CHUXAKT TENNoBON ahekT nonumepusaumm cTmposia no CpaBHEHUIO C TEMSOBLIM
adhdpeKkToM nonumMepmsaunm aTuneHa?

[na kakoro nonumepa HabnogaeTca AenonMMepu3anns nNpu CHWKEHUN TeMmnepaTypbl 40 3HAYEHUN
Hmke 150 °C?

[nsa kakoro n3 MoHomepoB: 1,3-6yTagneH, N3onpeH, XNoponpeH, NMNepuneH — OTHOCUTENbHAs CKO-
pOCTb NonuMepusaunm makcumansHa?

Kakne BenunumHbl Heobxoammbl A4St pacyeTa KOHCTaHTbl camonepenayn?

Kakyto ponb nrpaet kobanbTnopdpmpuH npu nonuMepusa-

uun meTunmeTakpunaTa? g, %

PocT kakon uenn — MaTepuanbHOW WM KUHETUYECKOW 1or ; 2 3
npepbiBaeT t-gogeunnmepkanTaH? 80}

Yem 00BsICHSIETCA HHU3Kas CTEIEHD MOJIMMEPU3allui  AJJIMJIOBBIX 60k :
MOHOMEPOB? 5
Yem oTnunyaroTca 3aBUCMMOCTU 1 — 4 Ha PUCYHKE, OMUCHI- or

BaloLLMe 3aBUCUMOCTb CTEMNEHU NpeBpaLleHnsa MeTume- 201

TakpunaTa B NosiuMep OT BPEMEHW ------------ — ST

200 400 600 800 1000
1, MUH.

Kak n3aMeHUTCA CKOpOCTb paguKkanbHOW Nonmmepusaumnm
NPU HU3KNX CTENEHAX NPEeBPAaLLEHNS NPU YBENNYEHMUMN KOH-
LeHTpaumm namumatopa B 10 pas?

Kak meHsieTcs cpeaHasa MonekynspHasi Mmacca nonmmepa, nosiy4aeMoro pagukansHom nonmvepu-
3aumen c BeLLLeCTBEHHBIM NHULMUPOBAHNEM, NPU NOBbILLEHUN TemMnepaTypbl?

B kakown hase HaxoguTcs MHMUMATOP Npu NPOBESEHUN AMYIBCUOHHOW NonnmMepusaumm?

Mpn kakoM yCrnoBMM KanaMmmnTukm opMmNpYIOT XONecTepmyeckyto mesoMopdHyto asy?

Mpy n3meHeHUn Kaknx pusmnyeckmx napameTpoB Habnogaetca achdekt dpenepukca?

B kakom Buge KoHTponupyemomn pagukansHon nonumepmnsaumm: ATRP, SFRP nnu RAFT ncnonb-
3yl0TCH MHUepTEpPDLI?

'ae pacnonoxeHbl B Tabnuue .U. Mengeneesa anemeHTbl Npy OTPbIBE aTOMOB KOTOPbIX MPOUCXO-

OUT uHUUMMpoBaHue ATRP?

18.2 NpomexyTo4yHasa aTrectayms

KoHTponbHO-u3aMepuTtenbHbIn maTepuan Nel

1. KaTMoHHas nonMmepusaums. XapakrepucTuka MoHomepoB. MHuuunposaHue npouecca. Poct uenu. Mepeaa-

Ya uenu Ha MOHoMep 1 NpoTuBouoH. O6pbIB Lenu.



2. XumMun4yeckue peakumu, NpUBOASLLME K YBENUYEHUIO CTENEHN MONMMEpU3aLmMm Makpomorekyrn. CepHas Byri-
KaHM3auusi, akTBaTopbl, yckoputenu. beccepHasi ByrnkaHusaumsi, CLUMBaHUE 311aCTOMEpOB.

KoHTponbHO-M3MepuTenbHbii MaTepuan Ne2

1. KaTnoHHasi nonMmepmsauus. BnusHue pactBopuTens u temnepaTypbl Ha NpoLecc nonu-
mepusaumun. MNMceBaokaTMoHHas nonumepusaums. KuHeTtuka kaTMoHHON nonumepusaumn. 3aBu-
CMMOCTb CTEMEHN NONMMepPU3aLmMmn OT KOHLEHTpaLMM MOHOMepa.

2. XMMM4YecKkue peakummn, NpuBoasiLiMe K yBENUYEHMIO CTENEHN NONMMEpPU3aLMM MakpoMorne-
Kyn. BbiCbixaHune Kpacok, OTBEPXXAEHME 3MOKCUAHbLIX CMOr, AybneHuve.

KoHTponbHO-n3ameputenbHbin matepuan Ne3

1. AHMOHHasa nonumepusauns. Xapakrepuctmka MOHOMEPOB, CMOCOBHbIX BCTyNaTb B aHUOH-
Hyl0 nonumepusaumo. Katanusatopbl aHMOHHOW nonvmepusaumn. Poct uenn. Peakuun nepe-
Hoca n obpbiBa Lenu.

2. Jectpykums nonumepoB. TepMmunyeckas OeCTpPyKUMA nonuMmetTunMmeTtakpunaTa (uenHas m
no 3akoHy crniyyvasi). [lenonumepusauus nonuuadonpeHa u nonudopmansgernga. MexaHuam
LuenHom u criydamHonm gectpykumu. Tepmudeckasa gectpykums (MBX).

KoHTponbHO-u3mepuTtensHbii Matepuan Ned

1. AHMOHHaA nonumepusauus. BnusaHne pacTBopuTENst HA CKOPOCTb MNONMMepu3aumm u
CTPYKTYypy obpasytouierocs nonumepa. AHUOHHO-KOOPANHALMOHHAs NonuMepusaums ANeHoOBbIX
MOHOMEPOB NoA AeCTBMEM ankunnmtus. KnHetuka aHMoOHHOW nonumepwusauuun. “YKueble Le-
nn”, cMHTe3 610K-CONOSIMMEPOB.

2. TepmookucnutenbHas gectpykums. MHrmbutopbl ceoboaHopagukanbHbiX peakumn. O30H-
Hoe cTapeHue nonumepoB. PoToAeCTPYKUMS N cBeTocTabunusauus. [mngponutnyeckaa oect-

pyKums.
KoHTponbHO-M3MepuTenbHbii MaTepuan Ne5

1. KoopanHaLuMOHHO-MOHHAs nonuMepusauus B NPUCYTCTBMM KaTanusaTopos Tuna Lurnepa -
Hatta. MoHOMeTannuyeckaa mogenb. bumeTtannuyeckas mogens. lNpuHUMNBI CUHTE3a CTe-
peoperynsapHbIX NOMMEpPOB.

2. Mpupoaa ynpyroctn nonmmepoB. 3akoH ['yka. 3aBMCUMOCTb HanpsixkeHust oT gedopmaumm
Ans MeTansioB M 3racToMepoB. TepMoAnHaAMUYECKMe COCTaBnsomMe ynpyrom cunbl. Ynpy-
rocTb MAeanbHOro NonMMepHoro knybka. ddpdekr Nyxa-Lxoyns.

KoHTponbHO-usmeputenbHbin matepuan Ne6

1. HoBble meTOAbl CUHTE3a nonumepoB. MeTannoueHoBbLIE U NOCTMETaNNOLEHOBbIE KaTanu-
3aTopbl B NONMMepu3anmm oneduHoOB, MeTaTeancHasi u agauTmeHasi NnonMmMepusaums.

2. YnpyroBsaskue nonumepHole Tena. 3akoH HetoToHa-CTokca. HblOTOHOBCKME M HEHBHOTO-
HoBckue xungrkoctu. Mogenb Makcesenna. Bpems penakcauum.

KoHTponbHO-uameputenbHbi matepuan Ne7

1. CtyneHyaTas nonvmepusaumda. Tunbl peakumin nonvkoHaeHcaumn. MNMonupekoMmbuHaums.
OCHOBHbIE pasnMuus NONMMEPU3ALMOHHBIX U MOMMKOHOEHCALNOHHbIX npoueccoB. [oHaTue o
roMo- U reTeponofniMKoHAeHcaumm, NMHENHON U pa3BEeTBMEHHOW, obpaTuMmon 1 HeobpaTumMon
NOJSINKOHOEHCaLUUN.

2. Baskoynpyrue nonvmepHsle Tena. Mogenb KenbeuHa-donrta. Bpems 3anasgbiBaHus.

KoHTponbHO-uameputenbHbi matepuan Ne8



1. MNonumepsbl cTyneH4yaTon nonumepwusauuun. deHondgopmansaerngHble CMOosibl, NONNITU-
neHTepedTanar, nonnokcmbyTtupat, nonnkapboHaT. NonudeHnneHcynbpuna.

2. Baskoynpyrne nonumepHsble Tena. lNpuHuMn TemnepaTypHO-BPEMEHHOW Cyneprno3nunu.
Ynpyrum ructepesmnc. TaHreHc yrra mexaHM4yecknx notepb.

KoHTponbHO-u3MepuTenbHbii MaTepuan Ne9

1. MNonumepsbl cTyneHyaTon nonumepusaunn. MugTanesble U NeHTadTaneBble faku. SMNoK-
CUaHble cMorbl. [MoNNATUNEHITIMKOSb, NOSIMCUIOKCaHbI.

2. MonnanekTponuTbl. CunbHble 1 cnabble NOMMKUCAOTLI U NONIMOCHOBaHUA. AMOTEpPHbIE
nonmanekTponutel. YpaBHeHne NeHgepcoHa-Xaccenbbaxa. CpaBHEHME 3aBUCUMOCTU a OT pH n
pK OoT a Ans nonvakpunoBon U NOSIMMETaKpUIIOBOM KUCIOT. 3aBUCMMOCTb BA3KOCTU MOJSIUKU-
cnoT u nonnamgonnToB oT pH 1 KoHUeHTpaumun. N3oanekTpuyekasa Touka. ddekT [JoHHaHa.

KoHTponbHo-n3smeputenbHbi maTtepuan Nel0

1. PaBHOBeCHasi 1 HepaBHOBECHas NOSIMKOHAEHCALMS. 3aBUCMMOCTbL CTENEHN NONMMepu3a-
UMM OT KOHCTaHTbl paBHOBECUSA U CTeneHn npeBpaweHunda. KnHetuka nonukoHgeHcauun. lMo-
OO0uYHble peakumn (UMKNn3auusi, oOOMeHHbIE peakumm).

2. [ledhopmaLMOHHbIE CBOMCTBA MOSIMMEPOB. 3aBUCUMOCTb HanpPsPKEHUS1 OT U3MEHEHUS NKn-
HENHbIX pa3mepoB. BbIHy>XaeHHas 3nacTUYHOCTb. 3aBMCUMOCTb Npedernia BblHY>XOAEeHHON ana-
CTUYHOCTW OT CKOPOCTU Aecbopmaumm n TemnepaTtypsbl.

KoHTponbHO-n3smeputenbHbin maTtepuan Nell

1. MonekynsipHO-maccoBoe pacnpegeneHve npu nonukoHgeHcaumu. NonvkoHaeHcauna npu
n36bITke PYHKLMOHAMbHbIX rPynn ogHoro Tuna. poBegeHne NonuMKoHAeHcalumm B pacnnase, B
pacTBope W Ha rpaHuue pasgena das.

2. [edopmaunoHHble CBOMCTBA MNONMMEpPOB. TemnepaTypa Xpynkoctn. BnusHue moneky-
NAPHON Maccbl Ha TemnepaTypy XpPYnKOCTH.

KoHTponbHO-u3mepuTenbHbI Matepuan Nel2

1. CnHTE3 OEHOPUMEPOB M CBEPXPA3BETBMNEHHbIX NonnmepoB. CMHTE3 Ha OCHOBE amMMMaka,
MeTunakpunara v atuneHanamuHa. [uBepreHTHas U KOHBEpPreHTHass cxembl cuHTesa. OgHo-
CTaUNHbLIN CUHTE3 aeHApuMepoB. [TpuMeHeHne oeHapUMeEpPOB.

2. lonroBe4yHOCTb NONMMMEpPHbIX MatepuanoB. MexaHn3mMm paspyLueHus nonuMepoB. Teopus
Xpynkoro paspywenus pudpduta. 3aBUCMMOCTb OONTOBEYHOCTN OT HAMNPSKEHUS U Temnepa-

Typbl.

KoHTponbHO-u3mepuTtenbHbiM MaTepuan Nel13

1. MNMonumepaHanornyHble npespalleHns Lenmnionosbl: HATpoLUEnionosa, aueTunuennono-
3a, KMU, Buckosa. XUTUH N xuto3aH. [NonnBMHUIOBLIN CANPT U NONMBUHUNAMUH. [TonuBUHUI-
OyTuparnb, NOAUIMOPOKCUMETUIEH.

2. [onroBe4HOCTb MONMUMEPHBLIX MatepuarioB. TepMOKMHETUYeCcKast Teopus paspyLleHus
XKypkoBa. lNapameTp y n ero usnyeckmin cmbicn. TepModnyKTyauuOHHbIN XapakTep paspy-
weHus. lMpupoga paspbiBarowmxcsa cesasen. MexaHusm paspyLueHus.

KoHTponbHoO-uameputensHbin matepuan Nels

1. MonumepaHanorMyHble NpeBpalleHnsi. XnopupoBaHHble U CyrnbdoXopupoBaHHbIe NOMu-
3TUINEH 1 NonMu3onpeH. BHyTpuMonekynsipHble npespalleHus. Linknusauns, «4epHbiid OproH»,
LUMKNn3aums nonumnsonpeHa 1 nonvbytagmneHa.



2. PacTtBopbl NONMMEPOB. JHTAnNbNMs CMeLeHus. [NOoTHOCTb aHeprun koresumn. NapameTp
pactBopumocTn mnbaebpanaa. 3HavyeHne O OUEHKN pacTBOPUMOCTM nonimmepos. MNapameTtp

X.

KoHTponbHO-usameputenbHbin matepuan Nel5

1. OcoBeHHOCTM peakUMOHHOM CNOCOBHOCTU OYHKUMOHASbHbLIX rpynn mMakpomosnekyn. Oco-
GEeHHOCTM nonumepaHanorMyHbix npespalwieHnn (acpdekT uenu, cocena, KOHPUrypauNOHHbIN,
KOHJPOPMALMOHHbIN, KOHLIEHTPALUNOHHBIA, KOoNnepaTUBHbINA, 3NEeKTPOCTaTUYECKUA, HaLMOSEKY-
NAPHbIA 3 dEKTHI.

2. PactBopbl NonNuMepoB. QHTPOMUSA CMELLEHUS, KOHMUrypaumoHHas aHTponud. 3aBucu-
MOCTb SHTPOMNUUN OT MOJIbHbIX JOSIEN KOMMOHEHTOB.

KoHTponbHO-n3meputenbHbii maTtepuan Nel6

1. M'padpT-cononumepbl. CUHTE3 XMMUYECKON N paauKkanbHOW npusuBkon. CBonctea rpadT-
COMOSIMMEPOB.

2. PacTtBopbl nonumepoB. OCHOBHbIE MOHATUS Teopun Propun-XarrmHca. Yncno Bo3MOXKHbIX
KOHghopMaunin. 3aBMCUMOCTb aHeprnmn 'mbbca oT 06 beMHbIX 40NIEN KOMMIOHEHTOB.

KoHTponbHO-n3ameputenbHbin matepuan Nel7

1. MNonumepsbl cTyneH4yaTon nonumepusaumn. Hannox-6,6, kesnap. ApomaTtnyeckme nonu-
nmngel. MNonuypeTtaHsl. MNonmnbeHsnmuaason.

2. ®a3oBble AnarpaMmmbl CUCTEM NONUMeEpP — pacTBopuTenb. Kputuyeckune TemnepaTypbl pac-
TBOpeHus (BKTP, HKTP). buHoganb. MNoHaTre o 6-temnepatype.

KoHTponbHO-n3smeputenbHbii matepuan Nel8

1. PagukanbHaga cononumepusaums. OTHOCUTESNbHbIE peakUMOHHbIE CMOCOBHOCTU MOHOMe-
pPOB U paaukanos. YpaBHeHWe cocTaBa cononmmepos (ypasHeHne Mano-Jlbtonca).

2. MeToabl mnccrnegosaHMa nonvmepoB. TepmorpasumeTpus. [epuBaTuBHas TepMorpasu-
MeTpus. XapakTepnuctuyeckne TOUKM TEPMOrpaBUMETPUYECKON KPUBOW. YCTPOWCTBO TepMoBe-
COB.

KoHTponbHO-U3mepuTtenbHbIM MaTepuan Ne19

1. PagukaneHas cononumepusauus. [Juarpammbl coctaBa CONOSIMMEPOB, KOMMO3ULMOHHAsA
HEeOQHOPOOHOCTb. BrinsiHne cTpoeHna COMOHOMEPOB Ha KOHCTaHTbI COMONMMepU3aLnn.

2. MeTtoabl uccnegoBaHus nonuMepoB. [OuddepeHumansHbli TepMUYECKUA aHanus, aud-
depeHumanbHasa ckaHupyowasa kanopumeTtpus. XapaktepHole kpuBble OATA n [OCK. ®usmye-
CKne 1 XxmumMmmndeckme npoueccol, Habnogaemole metogamun OTA n [CK.

KoHTponbHO-u3meputenbHbin matepuan Ne20

1. PagukanbHasa cononumepusaumsa. Cxema Q-e. 3HadeHMe conpsikeHust 1 NONSIPHOCTU MO-
HOMEpPOB Ha coctaB cononumepa. Ponb crtepunyecknx akrtopoB. OcobeHHoCcTM a,fB-
An3ameLLeHHbIX ankeHoB.

2. Metoabl uccnegosaHua nonumepos. [uponutnyeckas rasoBasi xpomatorpadus. Tunol
NMpPoONn3aTopoB (kaMepHOoro Tuna, unaMmeHTHOro TMna, fasepHbli NMponua). 3agayn, pelae-
Mble METOLOM NMUPONUTUYECKOWN ra3oBON XpomaTorpadum.

KoHTponbHO-u3meputenbHbi matepuan Ne2l



1. PagukanbHasa cononumepunsauma. Cxema Q-e. 3HadeHMe conpsikeHust 1 NONSIPHOCTU MO-
HOMEpOB Ha cocTaB cononumepa. Ponb ctepuyecknx daktopoB. OcobeHHocTn a,B-
AN3aMeLLeHHbIX arKeHOB.

2. MeTtogbl nccnenosaHus nonumepoB. [Muponutuyeckaa rasosast xpomatorpadus. Tunbl
NMPonM3aTopoB (KaMepHOoro Tuna, unamMeHTHOro Tuna, fiasepHbl NUponuns3). 3agayu, pelae-
Mble METOLOM MUPOSIUTUYECKON ra30BOM XpomaTtorpaguu.

KoHTponbHO-n3meputenbHbI matepuan Ne22

1. KomnnekcHo-pagukanbHas nonumepusaums. ObpasoBaHne OOHOPHO-aKLENTOPHbIX KOM-
NnnekcoB MOHOMEPOB M pagukanoB pocta, obpasoBaHMe KOMMMEKCOB (PYHKLMOHAMbHbIX rpymnn
3aMecTuTenen 3a cHeT BOAOPOLHbIX CBA3EN.

2. MeToapbl uccnegosanusa nonumepoB. Ob6palleHHasn razoBasi xpomatorpadus. Anarpamma
yOoepXxvBaHusa Ons nosiykpuctannuyeckoro nonumepa. lNonvmepHsle napameTpsl, onpegensie-
Mbl€ METOLOM OBpaLLeHHOM ra3oBoOM XpomaTorpaduu.

KoHTponbHoO-usmeputenbHbi matepuan Ne23

1. KomnnekcHo-paaunkansHasa nonumepusaums. ObpasoBaHne KOMNIEKCOB (PYHKUMOHAMNbHbIX
rpynn c kncriotamu Jietouca. BnnaHne Ha KOHCTaHTbl Cononumepusauuu.

2. MeToabl uccnegosanusa nonumepos. [1poToyHoe dpakuMOHMPOBaHME B NONepeyYyHoOM No-
ne. MNMpuHuun pasgenenus. OnektpoocMoc. KanunnsapHbeln anekTpodgopes.

* B rpadhe «POC» B 00s13aTENBHOM NOPAAKE NEPEUNCHISAIOTCA OLIEHOYHbIE CPEeACTBA TEKYLLEN U NMpOoMe-
XYTOYHOW aTTecTauun.

18.3 OnucaHue KpuUTepuMeB W LUKanbl OLEHUBaHUS KOMMEeTEeHLUUN (pe3ynbTaToB oOy4YeHus) npwm
NPOMEXYyTOYHOW aTTecTauumn

Mpumep:

[nsa oueHnBaHUA pe3ynbTaToB 00yYEeHUS Ha 3K3aMeHe/3a4eTe MCMonb3yrTca cneayrowmne nokasarenu (3YHel):
(kak npumep):

1) 3HaHWe y4yebOHOro matepuana u BnageHne NoHATUNHBLIM annapaTtomM Haykvu O NnonMMepax;;

2) yMeHune cBA3blBaTb TEOPUIO C MPaKTUKOWN;

3) ymMeHune nnncTpmMpoBaTh OTBET NpUMepamMu, akTamu, JaHHbIMU HAay4YHbIX UCCNEAOBaHWI;

4) ymeHVe NPUMEHSITb TEOPETMYECKUE 3HAHWSA, pellaTb NpakTUYeckne 3agaqdv;

5) BnageHue cnocobamu cnHTE3a NOMMMEPOB Y METOAaMM UX UCCIEeOOBaHNUS; OaHHble KpuTepumn B 6onbluen

CTEMNeHN OTHOCATCS K 9K3aMeHy

[ns oueHuBaHus pesynbTaTtoB 0by4yeHUss Ha 3K3amMeHe (3a4eTe C OueHKoW) ucnonb3dyetca 4-6annbHas wana:
«OTIIMYHO», «XOPOLLOY», «yAOBMETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTtenen, KpUTepues U LKarnbl OLEeHUBaHUS pe3ynbTaToB 0by4eHus.

YpoBeHb
KpuTepumn oueHnBaHnsA KoMneTeHUnn cchopmupo- LLikana oueHoK
BaHHOCTM
KOMNeTeHUnn
MonHoe cooTBeTCTBME OTBeTa oby4atowlerocs Bcem nepedncneHHbiM | MoBbILEHHbIN OTnuyHo
KpuTepuam. poaeMOHCTPUpOBaHO 3HaHWE y4ebHOro matepuana u YPOBEHb
BNageHne MOHATUMHLIM annapaTtoM B 00MacTv MOMMMEPHOM Hayku,
YMEHUe CBA3bIBaTb TEOPUIO C PELUEHMEM NPAKTMYECKNX 3ahad, Bnage-
HUE TEeOopeTU4YEeCKMMU OCHOBaMM MOSNIMMEPHOM XUMWUK, CMOCOBHOCTb
WNMKCTPMPOBaTh OTBET MNpumepamu, aktamu, SaHHbIMU Hay4vHbIX
ncecrnegoBaHnin
OTBET Ha KOHTPOSIbHO-U3MEPUTENBHbLIN MaTepuan He cOOTBETCTBYeT | BasoBbifi ypo- XopoLo
OofHOMY (OBYM) M3 MepeyvmcrieHHbIX MokasaTernen, HO obyvarmincs BEHb
AaeT npaBwrbHble OTBETbI Ha [OMNONHUTENbHbIE BOnpockl. Hepocrta-
TOYHO NPOAEMOHCTPUPOBaHA CBSA3b TEOPUU C MPaKTMKOW, UK coaep-




XaTtcsa oTaenbHble Npobenbl B 3HaHUM BOMPOCOB TEOPUA

OTBET Ha KOHTPOSIbHO-U3MEPUTENbHBIN MaTepuan He COOTBETCTBYeT
nobbiM ABYM(TPEM) M3 NEPEYUCTIEHHbIX MOoKalaTenen, obydaroLmincs
AaeT HenosnHble OTBETbl Ha AOMOSMHMTENbHbIE BOMPOCHI. [eMOHCTpu-
pyeT YaCTu4Hble 3HaHUA Teopun, UM He ymeeT UnnicTpmpoBatb OT-
BET npumMepamu, aktamu , Unm MMeeT He NOSIHOe NpeacTaBneHne o
crnocobax cuHTe3a MofMMepoB, OOMYCKaeT CyLEeCTBEHHbIE OLWNOKM B
HanncaHum gopmyn.

MoporoBbIn
YPOBEHb

YposneTtsopu-
TenbHO

OTBET Ha KOHTPONbHO-U3MEPUTENbHLIN MaTepuan He COOTBETCTBYET
nobbiM Tpem(4YeTbipeM) U3 NepeyncrieHHbIX nokasaTtenen. OGyyato-
LMIACA OEMOHCTPUPYET OTPbLIBOYHbIE, dhparMeHTapHble 3HaHus, [0-
nyckaeT rpybble OWwnbKM B pacCMOTPEHUN TEOPETUYECKUX BOMPOCOB
He MOXET NPUBECTU KOHKPETHbIE MPUMEpPbI HA MOCTaBEHHbIE BOMPO-
Chbl.

HeynosneTtsopu-
TenbHO




