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YHUKanbHbIA MPOrpaMMHbIA KIKOY:

528025135b14297503e9b130080Rig AR A "R AR L P et pditin | MeToamKH uX npenogaBaHust

VYTBEPXIAIO
IIpopekTop mo YMP u KO,
npencenarens,YMC CI'CITY
7T ; ~— H.H. Kucnosa

MOJYJIb "BY30BCKUH KOMIIOHEHT"
XUMHUSA BHICOKOMOJIEKYJJIAPHBIX COeTUHEHUH
paboyas nmporpaMma JUCIUILIAHBI (MOJTYJIs)

3akperureHa 3a kadenpoit Xumuun, reorpadguu ¥ METOAUKH UX NPeNoJaBaHUs

Y4eOHblii maH EIr®-6265X3(5r6Mm)
Hanpasnenue noaroroBku 44.03.05 Tlemarormueckoe oOpasoBanue (¢ ABYMS MPOGHIAMH
MOJITOTOBKH)

Hanpasnensocts (poduiis) «buomorusy u «XuMus»

Kpanudukanus O0axanasp

dopma oOyueHns 3a04Hast

OO61ast Tpy10eMKOCTb 23ET

Yacos 1o yueOHOMY IUTaHy 72 Buner koHTpOIISI B cemecTpax:

B TOM YHCJIE: sk3amensl 10

ayJIUTOPHBIC 3aHATUS 8

caMOCTOsITeNbHAs paboTa 64

Pacnpeueneﬂne YacoB JUCHMIIJIMHBI IO CeMeCTpaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 10(5.2) Htoro
Bug 3anstuit VII | PIIJ | VIT | PII

Jlexun 2 2 2 2
JlabopaTopHsbie 6 6 6 6
B Tom uucrne uHT. 2 2 2 2
Wtoro ay. 8 8 8 8
Konrakrthas pabora 8 8 8 8
Cam. pabora 64 | 64 | 64 | 64
Htoro 72| 72 | 72| 72




Hanpasnenne nonrorosku 44.03.05 Ilenarornueckoe oopasoBaunue (¢ IByMs MpOGHISIMH TOTOTOBKH )
Hanpagnennocts (npoduis) «buonorus» u «XuMus»
Paboyast nporpamMma JUCHUIINHBI «XUMHS BBICOKOMOJICKYISAPHBIX COCIHMHEHUH
ITporpammy cocTaBuiI(1):

Henwouna Esnena I'eoprueBna

[Tpu Hanmuuy 00yYarOIUXCs U3 YUCIIA JIUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI, KOTOPBIM HEOOXOAUM OCOOBII MOPSI0K
OCBOCHHS JAUCUMITIHHBI (MOAYJIS), MO UX )KEJTAHUIO pa3pabaThiBaeTCs aJaTHPOBAHHAS K OTPAHUYCHHSIM X 3JI0POBbs pabouas
IporpaMMa JTUCUUTUINHBI (MOTYJIs).

Pabouas InporpaMmMa JUCHHUIIINHBL

Xumus BBICOKOMOJICKYJIAPHBIX coeuHeHMii

paspaborana B coorBercTBuu ¢ ®I'OC BO:

DegiepabHBI TOCYAaPCTBEHHbIH 00pa30BaTeNbHbIA CTAHIAPT BHICIIETO0 00pa30BaHus IO HAMpaBJIeHUIO moaArotoBku 44.03.05
[enarorndyeckoe oOpazoBaHue (¢ AByMs MpoQUIIMH MMOITOTOBKK) (YpOBeHb OakanaBpuata) (mpukas MunoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HA OCHOBAaHUU y‘{€6HOFO IJ1aHa:

Hanpagnenue noarorosku 44.03.05 Iemaroruueckoe o6pazoBanue (C 1ByMs NPOQHUISIMH TOATOTOBKH)
Hanpagsnennocts (npoduns) «bruonorus» u « Xumus»

yTBepxkaeHHoro YuénsiM coeroM CI'CITY ot 25.03.2026 mpotoxos Ne§

Pa6ouas nporpamma oo0peHa Ha 3aceiaHuH Kadeapsl

Xumun, reorpadpuu 4 MEeTOAUKHU UX MPeNoIaBaHUS

ITpoTokout ot 23.06.2026r. Ne 11
3aB. kadenpoii [Tandpunosa JI.B.

Hauanenuk YOIT

i H.A. lomanuna
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Hanpasnenne nonrorosku 44.03.05 Ilenarornueckoe oopasoBaunue (¢ IByMs MpOGHISIMH TOTOTOBKH )
Hanpagnennocts (npoduis) «buonorus» u «XuMus»
Paboyast nporpamMma JUCHUIINHBI «XUMHS BBICOKOMOJICKYISAPHBIX COCIHMHEHUH

1. HEJIM U 3AJIAYY OCBOEHUSI JUCLIUTIIMHBI (MOTYJIST)

Heas n3yyeHust IMCHUIINHBI: ¢QOPMUUPOBATE OCHOBHEIE MOHATHS M 3aKOHBI XHMHH BEICOKOMOJICKYJISIPHBIX COCTHHEHIN

3agaun M3y4eHNs TUCHUILIHHBL:

- copMHpPOBATH NPEACTABICHHS 00 HCTOPUH, OCHOBHBIX 3TallaX M 3aKOHOMEPHOCTSX pasBUTHS, IENH M 3a]a4aX XHMHH
BBICOKOMOJIIEKYIISIPHBIX COCINHEHHIA;

- chopMHpOBATE OCHOBHEIE ITOHATUS XUMUH BEICOKOMOJIEKYIIPHBIX COSAUHCHUH (MaKpOMOJIEKyJIa, TOJINMEp, MOHOMED, CTPYKTYPHOE
3BEHO, CTENeHb NMOTMMEPU3ANNH) U TO3HAKOMUTH C OCHOBHBIMH CIIOCOOAMH TMONydeHHs, QU3MIecKkne W XUMHYECKHE CBOMCTBA
BBICOKOMOJICKYJISIDHBIX ~ BEILIECTB B Mpejenax TpeOOBaHHI (eaepalbHBIX T'OCYIapCTBEHHBIX 00Pa30BaTENILHBIX CTAHIAPTOB JUISL
IIKOJI ¥ OCHOBHOM 00111€00pa30BaTeIbHON MPOrPaMMBI LIKOJIBI.

O6J1acTh NpodeccHOHAIbHOI JesiTebHOcTH: 01 O6pa3oBaHue U HayKa

2. MECTO JUCHMILTUHBI (MOJYJISI) B CTPYKTYPE OBPA3SOBATEJIbHOM IMPOIPAMMBI

Iuk (paszern) OIT: [51.0.09

2.1|Tpe601;amm K IIPeBAPUTEIbHOI 0Ar0TOBKe 00y4al0Ierocs:

CO)ICp)KaHI/IC JUCHUIIIIAHBIL 6a3preTcs[ Ha MaTepuaje:

Opranuyeckast xumust, Gusnueckas U KoyutongHas xumus, O01ias u Heopranuueckast xumusi, [pukiagsas xumust, OpraHudecKui
CUHTE3,

2.2| AncuumimHbl (MOYJIM) U MPAKTHKH, IJIsl KOTOPBIX OCBOEHHUE JAHHOM AUCHUTIMHBI (MOIYJIs) HEOOXOIUMO KAK
npealIecTByIONee:

XuMust OKpy>Karoten cpesl

[Ipon3BoacTBeHHAS MTPAaKTHKA (TIeJarornyeckas MpakTUKa MO XVMHH)

3. KOMIIETEHL[IY OBYYAIOIIETOCSl, ©°OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHUS AUCLIUTLINHBI
(MOJYJIS)

OIIK-8 Crioco0eH 0CcylecTBJISITh IeAArorn4eckylo AesiTeJbHOCTh HA 0CHOBE CHeNHMAIbHbIX HAYYHbIX 3HAHUH

OIIK-8.1 3naeT: HCTOpPUIO, TEOPHIO, 3aKOHOMEPHOCTH H MPUHIUNBI MOCTPOeHHs M GYHKIMOHHPOBAHNS 00Pa30BaTEILHOIO
npoiecca, poJib 1 MeCTO 00pa30BaHHs B )KM3HU YeJ0BEKA H 0011eCTBAa, COBPEMEHHOE COCTOsIHME HAY4YHOIi 001acTH,
COOTBETCTBYIOLIEl MpenogaBaeMoMy NpeaMeTy; MPUKJIAJHOE 3HAYeHHEe HAYKH; crielupuyecKrne MeToAbI HAY4YHOT 0

NMO3HAHNUS B 00beMe, 00ecrnevynBaloleM NpenogaBaHie Y4eOHbIX NPeIMeTOB

3HaeT HUCTOPHIO, OCHOBHBIE 3Talbl U 3aKOHOMEPHOCTH Pa3BUTHA, II€IM U 3aJaud XUMHH BBICOKOMOJEKYJISAPHBIX COEIMHEHHUI;
OCHOBHBIC MOHATHS XMMUHU BBICOKOMOJICKYJISIPHBIX COSTUHEHUI (MaKpOMOJIEKyJ1a, OJIMMEP, MOHOMEP, CTPYKTYPHOE 3BEHO, CTCIICHb
MIOJIMMEPH3aIH); OCHOBHBIE CIIOCOOBI MONY4YeHHUs, (HU3NYECKHe M XUMHYECKHE CBOWCTBAa BHICOKOMOJICKYISPHBIX BEUIECTB B
npenenax TpeOoBaHWI  (enepalbHBIX  TOCYNApCTBEHHBIX  00pa3oBaTENbHBIX  CTAaHIAPTOB IS IIKOJX W OCHOBHOM
00111e00pa3oBaTeILHOM NPOrPaMMBbl IIKOJIBL; TPHEMBI paOOTHI B NIKOJILHOH XUMHIECKOH J1ab0opaTopuu

4. CTPYKTYPA U COAEP)KAHUME JUCIUIIJIMHBI (MOAYJISA)

Kon HaumenoBaHue pa3iesioB U TeM /BUA 3aHATHUSI/ Cemectp | YacoB | Hutepakr.
3aHSATHS
Pazpen 1. O6uast xapakTepucTHKA MOJMMEPOB
1.1 OO61ast xapakTepucTHKa moJuMepoB /JIex/ 10 2 0
1.2 Ctpoenue makpomodnekyi /J1a6/ 10 2 0
1.4 Pa3BuTHE XMMUHU BHICOKOMOJICKYJISIPHBIX COCTUHEHU Kak Hayku /Cp/ 10 14 0
1.5 O01mas xapakTepUCTHKA BEICOKOMOJICKYIJISIPHBIX coeHenuit /Cp/ 10 10 0
1.6 OTiuuuTeNbHBIE CBOMCTBA mouMepoB /Cp/ 10 10 0
Paznen 2. Cnoco6b1 00pa3oBaHusi M CBOiiCTBA MOJIMMEPOB
2.1 [Monumepu3anus ¥ NOJUKOHAECAIMS KaK ClIOcO0bl 00pa30BaHuUs MOJIMMEPOB 10 2 2
/J1ab/
2.2 XHUMUUecKHe CBOWCTBA M MpeBpalleHus noaumepos /J1ab/ 10 2 0
2.3 [Monumepu3alis U MOJUKOHIECAIMSI KaK ClIOcO0Bl 00pa30BaHUs MOJIUMEPOB 10 10 0
/Cp/
24 XMMHUYECKHE CBOWCTBA U TpeBpaIeHust noiammepos /Cp/ 10 10 0
2.5 CuHTeTHYEeCKHE BBICOKOMOJIEKYJISIpHbIE coeAnHeHus. [IpupoiHble nosumMepsl 10 10 0
/Cp/
/Dx3amen/ 10 0 0
5. OneHoYHbIC M METOAHYECKHE MaTePHaJIbl 10 JMCHUILIMHE (MOLYJII0)
5.1. Coep:xanue ayIuTOPHOIi padoTHI 0 AUCHUIIIIMHE (MOIYJII0)
10 cemecTp, 1 Jexnus, 3 1a00paTOPHBIX 3AHATUS
Pazgen 1. O0mas xapakTepucTHKA MOJHMEPOB
Jlexums Nel (2 gaca)
OO011ast XapaKTepUCTHKA ITOJTUMEPOB
[Inan
1. EcTecTBeHHO-HAYYHOE M MPAKTHYECKOE 3HAUYCHHUE TTOJIUMEPOB.
2. OCHOBHBIE TIOHSATHSL: TTOJIMMEP; MAKPOMOJIEKYJIa; MOHOMED; CTPYKTYPHOE 3BEHO MaKPOMOJICKYITbL; CTENIEHb MOJTMMEPH3aLHH;
MOJIEKyJISIpHAsi Macca MaKpPOMOJICKYIIBI 1 MTOJIUMEpa; TeoMeTpHYeckas hopMa MakpOMOJICKYII.
3. HasBaHue noJIMMepoB.
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Hanpasnenne nonrorosku 44.03.05 Ilenarornueckoe oopasoBaunue (¢ IByMs MpOGHISIMH TOTOTOBKH )
Hanpagnennocts (npoduis) «buonorus» u «XuMus»
Paboyast nporpamMma JUCHUIINHBI «XUMHS BBICOKOMOJICKYISAPHBIX COCIHMHEHUH

Bompocsr:

1. XHUMHYECKOE CTPOEHHUE.

2. [IpocTpaHcTBEHHOE CTPOCHHE.
3aganue:

[MocTpoeHne MakKpOMOJIEKY MOJIUMEPOB

[Momumepu3anus U MONUKOHAECAUS KaK CIIOCOOBI 00pa3oBaHUs IIOJIHMEPOB

Bomnpocsr:

1.

JlaGoparopHoe 3anstue Nel (2 yaca)
CTpoeHue MakpOMOJIEKYJI

JlaGoparopHoe 3ansrue Ne2 (2 yaca)

[Tonmumepu3anus: MOHOMEpPBI, YIaCTBYIOLINE B IOJIUMEPU3AINN; XapaKTepHbIe MPU3HAKHU ITOJIMMEPHU3AIMY; CXeMa
MOJIMMEPU3ALINH; paluKaIbHas MOJIMMEPH3alys; HOHHAS NOJIMMEPU3aIHs; COOJIMMEpPH3alUs.

2. IMonmkoHAEHCAIM: MOHOMEPEI, CIIOCOOHBIE K MTOJMKOHCHCALIUI; XapaKTePHbIE IPU3HAKH OIUKOHACHCAINH.
3aganue:
1. OcCyIIEeCTBUTh PEaKLiH, C TOMOIIBIO KOTOPBIX MOYKHO TIOJIyYUTh HOIUMEPHBIE COSIHHEHUS
JIab6opaTopHoe 3ansaTue Ne3 (2 uaca)
XuMHYecKue CBOMCTBA U MIPEBPAIEHISI TIOJIMMEPOB
Bomnpocsr:
1. Oco0EHHOCTH XUMHYECKOTO TTOBEJICHHUS MAKPOMOJICKYJI.
2. TMonumepaaoruiHbie MpeBpaleHus. Peakuu, NpUBOISIINE K YBETHICHUIO CTSIICHU MOTMMEPU3aIIUH.
3. Tepmuueckas, MEXaHOTEPMHUUECKAsi H XUMHIECKas IeCTPYKIHH. TepMo- U GOTOOKHCIHTENBHAS JECTPYKIIIH.
doroaecTpyKUUs.
4, CraOunu3aiys moJMMepoB.
3amanue:
1. ITpoBecTH peakiuy AOKa3bIBAIONINE XUMUUECKUE CBOHCTBA IIOJHMEPOB
5.2. Copep:xanue caMOCTOATEIbHON PadOTHI MO JUCHUILINHE (MOIYJII0)
Coaep:xaHue 00s13aTeJIbHOM CaMOCTOATEILHON PadoThI MO ANUCHUILINHE
Ne n/n TeMbI AU CHMIUTHHBI Cozep:kaHue caMOCTOSITEILHOI PaGOThI IpoxyKTBI AesiTeLHOCTH
1 PaspaboTka MyneTHMeanitHON npe3entanmy | IIpesenranus MS Power Point.
HOCBSIIIIEHHOH JeATeIbHOCTH YUEHBIX AHanu3 y4eOHOM JIMHUH 110 XUMHHU
3aHAMAIOIIXCS IPOOIeMaMu ITOJIMMEPOB.
ITpoananu3upoBath yueOHYIO JIMHUIO IO
Obmas xapaxTepHcTHKa XHMHUH (aBTOP IO BBIOOPY) HA MPEIMET
HOMMMEpOB U3Y4eHHUs BONPOCB BHICOKOMOIIEKYIIAPHEIX
BEILIECTB B Ipeiesiax TpeOOBaHUH
(enepanbHBIX FOCYIapCTBEHHBIX
00pa30BaTeNbHBIX CTAHAAPTOB IS IIKOJI U
OCHOBHOI1 00111€00pa30BaTeIbHOI
IIPOrPaMMBI IIKOJIBL.
2 IlouckoBasl, aHanUTHYECKAs 1EATEIBHOCTD, AHHOTHpOBaHHBIH criucok MHTEepHeT
HarpaBJIeHHAsl HA COCTABIICHUE pecypcoB.
AHHOTHPOBAHHOI'O CITUCKa I/IHTCpHCT MCTOZ[I/IKa MPOBCACHUA XUMHUICCKOI'O
pecypcoB, cofiepKalinX CTaHAAPTHI U 9KCIIEPMHUEHTA B LIKOJIE 110 TEME
HOPMATHUBHBIC JOKYMCHTHI 110 TPUMEHCHUIO ((BbICOKOMJ'ICKyJ'IpHHbIC BCLICCTBA» Ha
Crioco0bI 00pa3oBaHMs H | TIOJMMEPHBIX MaTepHajIoB B HAHO OCHOBE MIPUEMOB PAaOOTHI B IIKOILHON
CBOICTBA MOJIMMEPOB TEXHOJIOTHY; XUMHYECKOH J1ab0paTopHH.
[ono6paTe METOIUKY TPOBEACHUS
XMMHYECKOTO 3KCIIEPMUEHTA B IIKOJIE [0
TeMe «BBICOKOMITEKYIIpSIHEIE BEIECTBa» Ha
OCHOBE IIPUEMOB PAOOTHI B IIKOIBLHON
XHMHYECKOH JlabopaTopuu.
Coaep:xanue caMOCTOSITeIbHOI padoThI 1O AMCHUIJIUHE HA BHIOOP
Ne n/n TeMbl JHCHUILIHHBI Cozep:kanue caMOCTOSATeIbHOI PaGoThI MpoxyKThI AesTeNLHOCTH
1 CocrapieHue keiica o Teme Ketic o teme «IIpocTpancTBeHHOE
OO6mast xapakTeprcTUKa
HOTHMEpOB «IIpocTpancTBEeHHOE CTPOCHUE CTPOCHUE MAaKPOMOJIEKYI»
MaKpOMOJICKYJI»
2 CocrapieHue keiica o Teme Ketic o teme «I[lonmmmepuzanus Kak
CHocoBht 06pasoBanus 1 <<1'[onnmepn3aun31 KaK MPHPOJHOE SABNCHHUE) | NPHPOIHOE ABJCHHE»
CBOHCTEA TIOMIMEpOB CocrapieHue Keiica o Teme § Ketic o TeMe «[TonukoHAEHCALHS KaK
«ITonnkoHaeHcaIMs Kak OCHOBHOH cII0c00 OCHOBHOH croco0 cuHTe3a
CHHTE3a HCKYCCTBEHHBIX MOJIHMEPOB) WCKYCCTBEHHBIX TIOJIAMEPOBY

5.3.006pa3oBaTte/ibHbIE TEXHOJIOTHU
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Hanpasnenne nonrorosku 44.03.05 Ilenarornueckoe oopasoBaunue (¢ IByMs MpOGHISIMH TOTOTOBKH )

Hanpagnennocts (npoduis) «buonorus» u «XuMus»

Pabouast nporpamMma JUCUUIIIHHBI «Xumus BBICOKOMOJICKYJIAPHBIX COCIMHEHHID»

[Tpu opranm3anyuy U3y4eHUs] JUCHUIUTMHBI OYAYT UCIOIb30BaHbI CIESAYIONNE 00pa3oBaTebHbIe TEXHOIOTHH:
MHPOPMALMOHHO-KOMMYHHUKAI[MOHHbIE TEXHOJIOTHH, TEXHOJIOTHsI OpraHU3alluy CaMOCTOSTEIbHONU pabOThI, TEXHOJIOTHS
pedaekcuBHOrO 00yUESHHUS, TEXHOJIOTHS MOAYIEHOTO 00y9IeH s, TEXHOJIOTHSI HTPOBOTO O0YUEHHSI, TEXHOJIOTHU TPYNIIOBOH
JTUCKYCCHH, MHTEPAKTHUBHbIE TEXHOJIOTHH, TEXHOJIOTHS MPOOJIEMHOro 00y4eHuUs], TEXHOJIOTHS OpTaHU3aluu
y4eOHO-HCCIIEeI0BATENbCKON ISSITEIbHOCTH, TEXHOJIOTHS TPOEKTHOTO 00yYeHHsI, TEXHOJIOTHS Pa3BUTHUSI KDUTHUECKOTO MBIILICHHSI.

5.4. Texyumii KOHTPOJIb, IPOMEKYTOUHBINH KOHTPOJIb H MPOMEKYTOUHASI aTTeCTALMS

BannpHO-peiiTrHrOBast KapTa AUCHUILIMHEL 0OPMIICHA KaK MPHIIOKEHHE K paboueii mporpaMMe JIUCIUIUIUHBL
®DOHJT OIIEHOUHBIX CPENICTB TSI IPOBEACHHUS IPOMEKYTOUHOM aTTeCTallui 00yJaloIUXCsl O TUCHUILIHHE 0(QOPMIIEH OTASIBHBIM

JIOKYMCHTOM.

6. YYHEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE

Jlara oOparieHus K JIEeKTPOHHBIM y4eOHBIM H3JIaHHUSAM, 3JIEKTPOHHBIM 00pa30BaTeNIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JaHHBIX U
MH()OPMAIIOHHBIM CIPAaBOYHBIM CHCTEMAaM COBIAaeT ¢ IaTOH yTBep)KAeHHs paboyel mporpaMmbl

6.1. PexoMeHayeMas JuTepaTypa

6.1.1. OcHOBHAs1 IUTepATYpa

ABTOpI)I, COCTaBUTCIIN

3al"J'IaBI/Ie, CCBhUIKA Ha 3JICKTPOHHYIO 6I/I6J'II/IOT€‘IHyIO CUCTEMY

W3narenscTBo, TOI

3akuposa, JI. 1O.

Xumus u Qu3nKa MoJMMepoB : ydeOHoe mocobue : [16+] / JI.
10. 3akupoga, 0. H. Xakumymmus ; Kasanckuii HanmoHanbHbIH
HCCIIeIOBATENLCKUN TEXHOJOTHUECKUN yHUBEpcHTET. — YacTh
1. Xumusa. — 156 c. : tabn., cxem. — Pexum pocryma: mo
TOJIITHCKE. URL:
https://biblioclub.ru/index. php’)paqe book&id=258759. — ISBN
978-5-7882-1372-9. — TekcT : 3J1€KTPOHHBIIA.

Kazanp Kazanckuit
HaIlMOHAJIEHEIN
HCCIIE0BATEIbCKUN
TEXHOJIOTHYECKHH YHUBEPCUTET

(KHUTY), 2012.

JI1.2 Kysnenos, B. A.

[IpakTHKyM 1O BBICOKOMOJIEKYJISIPHBIM COSAMHEHUSIM : ydeOHOe
nocooue [16+] / B. A. KysneuoB ; Boponexckuii
TOCY/IapCTBEHHBII YHUBEPCHTET MH)KEHEPHBIX TEXHOJOTHH. —
167 c. CXeM., TabI. (Yuebuux Boponexckoro
TOCYy/IapCTBEHHOTO yHUBEpcHTeTa). — PexxmMm pgocrtyma: 1o
TIO/TIUCKE. URL:
https://biblioclub.ru/index. php”paqe book&id=441593. -
bubmuorp. B kH. — ISBN 978-5-9273-2141-4. Texcr
DJIEKTPOHHBIH.

Boponex : U3zmarensckuit gom

BI'Y, 2014.

6.1.2. JlonotHUTEeIbHAS JINTEPATYPA

ABTOpI)I, COCTAaBUTCIIN

3arnaBue, CChUIKA Ha HJICKTPOHHYIO OUOIMOTEUHYIO CUCTEMY

HSZ[aTeJ'ILCTBO, ron

JI2.1 Yepesona, E. H.

CrapeHue TMOJIMMEPOB M MOJMMEPHBIX MaTepualioB MOJ
JEHCTBHEM OKpPYKalOIICH Cpeabl M CIOCOObl CTaOMIM3alUH HX
CBOWCTB : ydyeOHOe mocobue : B 2 wactsax : [16+] / E. H.
UYepesosa, H. A. Mykmenesa, I'. H. Hyrymanosa ; Kasanckuit
HaIMOHAJIbHBIN HCCIIeI0BATEIbCKUN TEXHOJIOTHYECKHUH
yHuBepcuteT. — Yacte 2. [IpuHIMIBI 3alUTHI OJIUMEPOB OT
crapenus. — 228 c. : cxeMm., Ta0i., wi. — Pexxum gocryma: 1o
TIO/ITIUCKE. URL:
https://biblioclub.ru/index. php°paqe book&id=500623. -
Bubmuorp.: c¢. 176. — ISBN 978-5-7882-2104-5 (u. 2). — ISBN
978-5-7882-2102-1. — TekcT : 3JI€KTPOHHBII.

Kazanp Kazanckunii
HaIlMOHAILHBII
HCCIIEN0BATEIbCKUN
TEXHOJIOTHYECKHH YHUBEPCUTET
(KHUTY), 2017.

J12.2 Heiin, 10. W.

XuMHS W TEXHOJIOTHS BBICOKOMOIIEKYIISIPHBIX COEIMHECHUH
yuebHo-MeToanueckoe nocodue / F0. U. Heiin, O. C. Enbiios,
M. ®@. Kocrepuna ; mayd. pea. T. B. I'myxapesa ; Ypamsckuit
(denepanbHblii yHUBEpcUTET MM. mepBoro [Ipesunenra Poccun
b. H. Enbriiaa. — 119 c. @ cxem., Tabu., wi. — Pexxum jgocrymna:
mno MOATHICKE. URL:
https://biblioclub.ru/index.php?page= book&ld 696010. — ISBN
978-5-7996-2399-9. — TekcCT : 51eKTPOHHBIH.

:|ExarepurOypr

W3parenscTBO
VYpanbckoro YHHUBEPCUTETA,

2018.

6.2 Ilepeyens MporpaMMHOro odecreveHust

Acrobat reader DC;

Dr.Web Desktop security, Dr.Web Server security;

GIMP;

Moii oduc, cepsuchl Sunexc 360 s obpazoBanus (mouta, Suaexc Juck, Aunexc Tenemoct, SHaeke nokymenTs, KaneHmnaps),

Msuoro¢pyHKIMOHAIBHBIH cepBrc oOMeHa nHpopManueii Max;

Apxusatop 7-Zip;

bpayzep funekc ang opraHuzanuil.

6.3 IlepeueHb HHGOPMALIMOHHBIX CHIPABOYHBIX CHCTEM, IPO(ecCHOHAIbHBIX 023 JaHHbIX

- ObC «YHuBepcuterckast OndIMoTeKa OHIAHH»

- baspl nannbix Springer eBooks

- EnnHoe coneprkanue o0mero odpasoanus https://edsoo.ru/

- Bubroreka nndpoBoro 06pazoBaresibHOr0 KoOHTEHTa hitps:/mMonypoku.pd/
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7. MATEPUAJTIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIST)

7.1|HaumeHoBaHUEe CrIENUAIbHOTO MOMEIEHH: yueOHas ayIMuTOpHUs Il TPOBEICHUS JISKIIMOHHBIX 3aHATUH, 1a00paTOpHBIX
3aHATUH, TPYNIIOBEIX KOHCYJIbTalUH, HHANBUIYAIBHBIX KOHCYJIBTAMH, TEKYIETO0 KOHTPOJIS, IPOMEXYTOUHOH
aTrectanuy, YuebHas ayauropus. OcHameHHOCTh: MenoBas gocka-11T., Kommiekr yqaeGHoi Mebenu, HOyTOyK,
MPOEKIIMOHHOE 000pyI0BaHHe (MYJIbTUMEIHIHBIA IPOCKTOP M DKPaH).

7.2|HanmeHOBaHUE CIIEIMATBHOTO TOMEIICHHS: TOMEIICHHE JJIsl CAMOCTOATENILHON paboThl, UNTAaNbHBIH 3al1.
OcnamenHocts: [IK-4mT. ¢ BO3MOKHOCTBIO MONKIIOUEHHS K ceTh «IHTepHeT» U 00ecrieyeHrneM JI0CTyma B 3JIEKTPOHHYIO
nHpOpMaIoHHO-00pa3oBarenbHyto cpeny CI'CITY, ITuceMenHslit cton-4 mr., [Tapra-2 mr.

7.3|HanmeHOoBaHKE CIICNUATBHOTO TIOMEIICHHUS: YueOHast ayAUTOPHS JUTsl TPOBEICHHS 3aHATHI JICKIHOHHOTO THIIA,
1ab0paTOPHBIX 3aHATHIA, TEKYILEr0 KOHTPOJIS, MPOMEXKYTOYHOM aTTecTanuy, YueOHas 1abopaTopus NPUKIAIHON XHMUH.
OCHaIeHHOCTh: BaHKU ¢ BAHTOBBIM FOPJIOM U IIACTMACCOBOM KpPbIKoii-301T., bans Bonsnas [13-4300-2mT., Broke, 20
mi-4mrt., broke, 50 mu-4r., broperka, 25 mi-6mr., Boponka broxHepa-1mt.,  Boponka xumuueckas, d 50 mi-10mir.,
Boponka xumnueckas, d 75 mi-10mr., Boponka xumudeckas, d 95 mi-10mr., Boponka nenurensHas, 1000 mi-1mr.,
Boponku nenurensHple nuaMHApUIeckne-2mT., Boponku npocTsie s mopomkos Ne 2-2mt., Boponku npocteie
KOoHycoo0OpazHble Ne 4 ¢ KOpOTKUM cTeOneM-21T., BopoHkH mpocThle KOHycooOpas3Hble Ne 6 ¢ KOPOTKUM CTeO1eM-211T.
Hepxarenb-12mT., 3aKUM BUHTOBBIC 1S INTaTuBOB-1511T., Kanensuuna, 50 m-4mr., KonOsl koHndeckue
(KH-250-34)-41ur., Kon6sr kpyriogonusie (KK-250)-4murr., Konosr kpyriaoxonnsie (KK-500-29,2)-4mT., Konba
KpyriioJoHHast 2-x ropiuasi, 29/14,5 uur., 250 mi-4urt., Konba kpyrinononnas 2-x ropaias, 29/14,5 uwi., 1000 mi-2mt.,
Koun6a mepnast, 250 mu-5mir., Konba mepnast, 500 mn-2mr., Konba mepras, 1000 miu-1mr., Konba mitockogonHas
kouunyeckas (I1-50-34), 50 mu-61ur., Konba miockononnas koundeckas (I1-100-34), 100 ma-61T., Konba mockomoHHas
(I1-250-34), 250 ma-10mr., KommnexT apeomerpos-1urt., JIoxKku A71s BeecTB-SMT., JIOKKH U1 CKUTaHHST
Bemiect-10mT., Men3ypku-3mr., [lanouku creknsausie-10mr., [lunerka mepras, 1 mi.-1mr., [Inmerka mepras, 5
wur.-3mrr., [Tumerka meprast, 10 mur.-3mrr., [oacrasku st muaapos-10mT., IIpooupku (ITX-21)-25mrr., [Ipodupku
(TTII-10)-25mrt., [Tpo6ku pe3utoBbie-15mrT., IIpoknanku oraesamutbie (IIOM -1)-12m1T., CKISIHKA ¢ Y3KUM TOPIBIIIKOM
JUTSL XpaHeHus pacTBOpoB-251iT., Cxistaku Tpexropisie (C3I-250)-1mur., CrimproBka-12mmt., CTakaHbl XUMHYECKUE
(HH-50)-16mir., Crakanst xumnueckue (HH-100)-12mit., Ctakansl xumudeckue (HH-250)-10mt., CTakaHbl XUMHAYECKHE
(HH-500)-2mrr., Crakans xumnueckue Boicokre (BH-600)-21mt., CTOMMK MOABEMHBIN-21IIT., XOJIOIMIBHUK PSIMOH,
14.5/14.5 uun.-1wr., XoJ0aUIbHUK MAPUKOBBIN, 29 nut.-2mrt., unuuapsl  u3MepuresnbHbie ¢ HOCUKOM, 10 mu-20mT.,
[umuHapsl  “3MepUTENbHBIE C HOCUKOM, 25 Ma-6mt., Llumuaaper  m3meputensHble ¢ HocukoM, 100 mur-2mir.,
Hunmuuapsl  u3MepHTenbHbIe ¢ HOCUKOM, 250 mi-2mT., Yacosoe crexio d 30, 50, 100 mm.-10mT., Yamum
BhINapUTeNbHbIe- 1 21T., Yam kpuctamum3aiuonHeie-3mr., Yamka [erpu-4mr., [lInatenu dpapdopossie-3ur., [lltarus
Juts mpoOupok-12mr., [lITatus 1abopaTopHbId XUMUUeckuii-12mr., IIlunmsl THreabHble JabopaTopHble-1211T., Anmnapar
Kunna (ans monyyenus ra3o)-1mT., Becol ananutuyeckue- 1mrt., JJo3umerp-11ur., Jlaboparopwus-1mit., Hacoc
BaKyyMHBII1 ¢ a5ekTpoasurarenem-1mr., [lmutku snexkrpudeckue-3mr., Tepmomerpsl tabopaTopusie-3mrt., [lkad
CYUIMJIbHBIH J1abopatopHblii- 1 T., lymometp Ilym-1wr., Harssimasie mocoous-7mt., KOMIIeKT My TbTHMEAUHHBIX
npe3eHTauni-4mT., KoMIsiekT kapToueK-uHCTPYKIMH JUIs Ta00paTOpHBIX U MPAKTUYECKUX paboT-361uT., BEITsKHOIM
mkad (Ha 2 pabounx Mecra)- 1., Habop XUMHUYECKHX PeaKTHBOB ISl IPOBEACHUS 3aHATHI MO TUCHUIUIHHE
«[Ipuknannas xumus»-12mt., Habop XMMHYECKUX peaKTUBOB Ul IPOBEICHUS 3aHATUH 110 AUCHUILIMHE « XUMHUS
OKpYyXaroIei cpensi»-12mr., Habop XUMHYIECKIX peakTHBOB JUIS TPOBEACHUS 3aHATHIA 1O TUCHUIUIAHE « X UMUS
BBICOKOMOJIEKYJISIPHBIX COEMHEHUI»-121mT., Menoas nocka-1mt., KommnekT yue6Hoi Mebenu

7.4|HanmeHOBaHME CIIENUATBHOTO TIOMEIIEHHUS: TOMEIEHUE ISl XpaHEeHHsT H TPODUIAKTHIECKOTO 00CTy)KUBaHUS yaeOHOTO
obopynoBaHusl.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JI5)

PaGoTa Ham TeopeTHYECKMM MaTepHaIoOM MPOMCXOIUT KPAaTKO, CXEMAaTHYHO, IOCIIEOBATEIbHO (HKCHPOBATH OCHOBHBIC
MIOJIO’KEHUS, BBIBOJBI, (POPMYIHUPOBKH, 0000IIEHNS; TIOMEUaTh BaXKHbIE MBICIH, BBLAEIATH KIIOUEBBIE CI0OBA, TepMUHEL IIpoBepka
TEpMUHOB, MOHATHI C IIOMOINBIO SHINKIONENH, CIOBapeH, CIIPABOYHIKOB C BEITICHIBAHIEM TOJIKOBaHHH B TeTpaab. OO03HAUNTS
BOIIPOCHI, TEPMUHBI, MaTepHan, KOTOPHIH BBI3BIBAET TPYAHOCTH, NOMETUTb U IONBITATHCS HAWTH OTBET B PEKOMEHAYEeMOMH
mutepatype. Ecmm camocTosTensHO He ymaeTrcs pa3oOpaThCcs B MaTepHane, HeoOXOAUMO c(hOpMYIHpOBAaTH BOIPOC H 3aJaTh
MPEToaBaTeo.

ITpopaborka paboueil TporpaMMbl JUCHUILIAHBL, YAeNsSs ocoboe BHUMaHWE LENsIM M 3ajadaM, CTPYKType M COJCPKAHHIO
JUCIUILIMHEL. KOHCIEKTHpOBaHWE HMCTOYHHKOB, NOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIPOCAM, NPOCMOTP PEKOMEHIyeMOit
JUTEepaTypsl, paboTa ¢ HHGOPMAIIMOHHBIMH HCTOYHUKAMU B Pa3HBIX opMaTax.

Taxoke B Ipoliecce U3y4eHHs JUCHUIIMHBL METOANYECKHE PEKOMEHIAMY MOT'YT OBITh U3/1aHbl OTJEIbHBIM JOKYMEHTOM.
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IIpunoxxenue
BannbpHO-pefTHHIOBast KapTa JUCIUILUTHHBL « XUMUST BBICOKOMOJICKYIISIPHBIX COSINHEHUI
Kypc 5 Cemectp 10
Bun xontpons MuHuMansHoOe KOJIHIECTBO MakcumanbHOE
OastoB KOJINYECTBO OaJIOB

Pa3znen «O01mas XapakTepUCTHKA II0TMMEPOB»
Texymuit KOHTPOIB IO pa3Aemy:
1 AynuropHas paboTa 5 8
2 CamocrostensHas paboTa (crenuanbHbIe 00s3aTeabHbIe GOpMBT) 5 8
3 CamocrosrenbHas pabora (cnenuanbHbie GOpPMbI Ha BBIOOD) 5 9
KoHTponmsHOE MEpONpHATHE 110 pa3leny 3 5
TIpomexyTOoYHBII KOHTPOJIb 5 10
Pa3nen «Cnoco0b1 00pa3oBanusl U CBOWCTBA MOJTUMEPOB)
Tekymmii KOHTPOJIB 10 Pa3Ieiy:
1 AynutopHas paboTa 5 8
2 CamocrostenbHas paboTa (crenuanbHbIie 00s3aTeIbHbIe (OPMBI) 5 8
3 CamocrostenbHas pabora (cnenuanbHble OPMBI Ha BBIOOD) 5 9
KontponbHOE MeponpusiTye 1o pasaeny 3 5
TIpomexyTOoUYHBIIT KOHTPOJIb 5 10
ITpomexxyTouHas aTTecTanus 10 20

HUroro: 56 100

BI/I,HBI KOHTPOJIA | HepequL WJIW IPUMEPBI 3aZ[aHPII>‘I, KpUTEPUHN OLICHKH U KOJIMYCCTBO 6aiioB |

Tembl JJI U3YUCHHUA U 06p330BaTCJILHLIe PE3YIBTATHI

Texkymuii KOHTPOJIbL 10 pasaenay «O01Aas XapaKTepUCTHKA 10JUMEPOB»

1 | AyauTopHas paborta Harmucars KOHCIIEKT JIEKLIMK

TTocTpoeHre MaKpOMOJIEKYIT MTOJTHMEPOB

TIpuroToBiIeHHe PaCTBOPOB TIOJHMEPOB U H3yUIEHHE HX CBOUCTB
oT 5 10 8 OamioB

OOmast XapakTepUCTHKA TIOJIMMEPOB
CtpoeHne MakKpOMOJIEKYJT
PacTBOPBI BHICOKOMOJIEKYJISIPHBIX COEJMHEHHH

O0pazoBaTenbHBIE PE3YIIBTATHI:

3HaeT UCTOPHUIO, OCHOBHBIE ATAITbl U 3aKOHOMEPHOCTH Pa3BUTHS, LIEJIU U 33]a4U XUMHH
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI; OCHOBHBIE TTOHATHS XUMUHU
BBICOKOMOJICKYJISIDHBIX ~ COCIMHEHHMH  (MakpoMOJieKyna,  IOJMMEp,  MOHOMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJMMEPHU3aLMH); OCHOBHBIE CIIOCOOBI MOJIYy4eHUs,
(u3nyuecKkue M XUMHYECKHE CBOICTBAa BBICOKOMOJICKYJISIPHBIX BEIIECTB B Ipeieiax
TpeboBaHMi (eepabHBIX TOCYJAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB JUIS LIKOJT
¥ OCHOBHO# 00111€00pa30BaTeIbHON MPOrpaMMbl LIKOJIBI; TPUEMBI padOThI B HIKOJIBHOM
XHUMUYECKOH 1abopaTropun

2 | CamocrosrtensHas paborta
(obs3aTenbHbIC HOPMBI)

Pa3paboTka MyIbTHMEIUIHON MPE3EHTAIMU MOCBSIIECHHON NEsTENbHOCTH
YUYEHBIX 3aHUMAIOLIUXCS MPOOJIEMaMH MTOJTUMEPOB.

IIpoananm3upoBaTh y4eOHYIO JHUHHIO 110 XWMHUU (aBTOp 1O BBIOOpY) Ha
MPEJMET M3YYeHHs BOTIPOCB BBICOKOMOJICKYJISIPHBIX ~ BEHIECTB B MpeAesax

OO6m1as XxapakTepuCTHKA ITOJTUMEPOB
CtpoeHne MaKpOMOJIEKYI
PacTBOPBI BHICOKOMOJIEKYJISIPHBIX COEMHEHHH
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TpeOoBaHUit (denepanbHBIX  TOCYJAApCTBEHHBIX  00Opa30BaTENBHBIX
CTaH/IAPTOB JUIA IIKOJN M OCHOBHOHN 00I1e00pa3oBaTeNnbHOil MporpaMMel

IIKOJIBI.
oT 5 10 8 GaioB

O6pa3oBaTenbHbIC Pe3yIbTATHI:

3HaeT UCTOPHIO, OCHOBHBIC ATAMbl U 3aKOHOMEPHOCTH Pa3BUTHSL, €U U 33/1a4U XUMHUH
BBICOKOMOJICKYJISIPHBIX COCANHEHHUIT; OCHOBHBIC TIOHATUS XUMHU
BBICOKOMOJICKYJISIPHBIX COSTUHEHHH (MaKpOMOJIEKYJIa, MOJIHMEpP, MOHOMED,
CTPYKTYPHOE 3BEHO, CTEIICHb IOJIMMEPH3AIINH); OCHOBHBIE CIIOCOOBI IOIYICHUS,
(bu3HYecKUe U XUMHUUYECKHE CBOWCTBA BRICOKOMOJICKYJISIPHBIX BEIIECTB B Mpe/IesiaX
TpeboBaHui (emepaabHBIX rOCYIAPCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOR IS IIKOJ
Y OCHOBHOU 00111€00pa30BaTeNbHOMN MPOrpaMMBI IIKOJIbI; TPUEMbI PA0OTHI B IIKOIBHON
XUMHYECKOH J1a00paTopunt

3 | CamocrosrensHas pabora (Ha
BBHIOOD)

CocraBinenne keiica mno Teme  «IIpocrpancTBeHHOE
MaKpOMOJIEKYID» - OT 5 10 8 GayuioB

CTpOCHHUC

OO0u1as XxapakTepuCcTHKa ITOJTUMEPOB
CtpoeHnne MaKpOMOJIEKYI
PacTBOpHI BHICOKOMOJIEKYJISIPHBIX COCMHEHHH

OOpazoBaTenbHbIe PE3YJIBTATHI:

3HaeT UCTOPUIO, OCHOBHEIE STAIIbl 1 3aKOHOMEPHOCTH Pa3BUTHS, IIENH U 331a9H XUMUH
BBICOKOMOJICKYJIAPHBIX COSTUHCHHUI; OCHOBHBIC MOHATHS XHMHUH
BBICOKOMOJIEKYIISIPHBIX COSANHEHHH (MaKpOMOJIEKyIIa, TOIUMepP, MOHOMED,
CTPYKTYPHOE 3BEHO, CTEHICHb IIOJINMEPH3ALIIH); OCHOBHBIE CIIOCOOBI IOJIYYCHUS,
¢bm3nUeckue 1 XUMHYECKHe CBOHCTBA BRICOKOMOJIEKYIAPHBIX BEIIECTB B Ipeienax
TpeboBaHui (eepaIbHBIX FOCYIapCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB IS IIKOJT
1 OCHOBHO#1 00111600pa30BaTeNbHOM IIPOrpaMMBI MIKOJIBL; IIPUEMBI paOOTHI B IIKOJIBHOI
XUMHYECKOH JTabopaTopun

KonTponbHoe  mepomnpusiTie 1O
paszzneny

Tect ot 3 10 5 OamioB

OO0u1as XxapaKTeprCTHKA ITOJUMEPOB
CrpoeHne MakpoMOJIEKYI
PacTBOpBI BHICOKOMOJIEKYJIIPHBIX COEAMHEHUH

OO0pazoBaTenbHbIE PE3YJIBTATHL

3HaeT UCTOPHIO, OCHOBHBIE ATAIbl U 3aKOHOMEPHOCTH Pa3BUTHSL, U U 331291 XUMHUH
BBICOKOMOJICKYJISIPHBIX COCHHHGHMﬁ; OCHOBHBIC ITOHATUSA XUMHHU
BBICOKOMOJIEKYIISIPHBIX COETMHEHHH (MaKpOMOJIEKyJIa, TOJIMMEpP, MOHOMED,
CTPYKTYPHOE 3BE€HO, CTENEHb ITOJIMMEPHU3AIINHN ); OCHOBHBIE CITOCOOBI MOJTY4EHUS,
(br3HYecKue U XUMHUYECKHE CBOWCTBA BEICOKOMOJIEKYJISIPHBIX BEIIECTB B MpeIesiax
TpeGoBaHMii (eiepaIbHBIX rOCYIapCTBEHHBIX 00pa30BaTEeNIbHBIX CTAHAAPTOB JIS HIKOJ
7 OCHOBHOH 00111€00pa30BaTeNbHON MPOrpaMMBI MIKOJIBL; IIPHEMBI PAa0OTHI B IIKOJIBHON
XUMHUECKOH JlabopaTopuu

IIpomesxyTouHsbIit KOHTPOJIb
(xonuuecTBO GAIIOB)

ot 5 1o 10 6amioB

OO0m1as xapakTepuCTHKA ITOJTUMEPOB
CtpoeHrie MaKpOMOJIEKYIT
PacTBOpBI BBICOKOMONEKYISPHBIX COCTUHEHUN

O6pa3oBaTenbHbIE PE3YIbTaThI:

3HaeT UCTOPHIO, OCHOBHBIE 3TaIbl U 3aKOHOMEPHOCTH Pa3BUTHSL, LIENH U 33/1a41 XUMUHI
BBICOKOMOJICKYJISIPHBIX COC}II/IHCHI/Iﬁ; OCHOBHBIC ITOHATUS XUMHHU
BBICOKOMOJIEKYIISIPHBIX COSTUHEHHH (MaKpOMOJIEKYJIa, TOJIKMEpP, MOHOMED,
CTPYKTYpPHOE 3B€HO, CTEIICHb MOJIMMEPHU3AIINH ); OCHOBHBIE CIIOCOOBI TOJTY4CHUS,
(du3HIecKre U XMMHUUYECKHE CBOWCTBA BRICOKOMOJICKYJISIPHBIX BEIIECTB B MPeIesiax
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TpeboBaHuil (emepasbHBIX rOCYIaPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB IS LIKOJT
Y OCHOBHOU 00111€00pa30BaTeNbHOMN MPOTrpaMMBI IIKOJIbI; TPUEMbI PA0OTHI B IIKOIBHON
XHUMHYECKOH 1a00paTopunt

Texkymmii KOHTpoJIb Mo pa3zaeray «C

noco0bl 00pa3o0BaHNs U CBOICTBA MOJTUMEPOB»

1 | AynutopHas pabota

Hamnucars KOHCIIEKT JIEKLIMH

OCyIIECTBUTD PEAKIHH, C IOMOIIBIO KOTOPBIX MOXKHO MOJIYYUTh
TIOJTMMEPHBIE COEMHEHHUS

TIpoBecTH peakiuu JOKa3bIBAIONINE XUMUUECKHIE CBOWCTBA MOJTHUMEPOB
oT 5 10 8 6amnoB

CriocoObl 00pa3oBaHUs ¥ CBOWCTBA MOJMMEPOB
TMonumepu3anus U MOJTUKOHIECANUs KaK CIIOCOOBI 00pa30BaHuUs OJIHMMEPOB
XUMHUYEeCKHe CBOMCTBA U MIPEBPALICHHS ITOJINMEPOB

O6pa3oBaTenbHbIC Pe3yIbTATHI:

3HaeT UCTOPHIO, OCHOBHBIC ATAIBI U 3aKOHOMEPHOCTH Pa3BHUTHSL, LSTH U 339l XUMHUH
BBICOKOMOJICKYJISIPHBIX COCTMHCHHU; OCHOBHBIC TOHSTHS XAMUH
BBICOKOMOJICKYJIIDHBIX ~ COCJAMHEHUH  (MakpoMOJIeKyjia,  TOJUMEp, MOHOMeEp,
CTPYKTYpPHOE 3BEHO, CTEICHb IIOJMMEPU3AlNK); OCHOBHBIC CIOCOOBI IOJTYYCHHS,
¢u3nyeckue M XUMHYECKHE CBOWCTBA BBICOKOMOJCKYJSIPHBIX BELIECTB B IIpEAesax
TpeboBaHuil (eaeparbHBIX TOCYIaPCTBEHHBIX 00pa30BaTENbHBIX CTAHAAPTOB TSI KO
¥ OCHOBHO# 00111e00pa30BaTeIbHON MPOTPAMMBI IITKOJIBI; IPUEMBI pa0OTHI B IIKOJIBHOM
XUMHUECKOH labopaTopuu

2 | CamocrosTenbHas paboTa
(obs3aTenbHbIE HOPMBI)

TlonckoBast, aHATUTHYECKAsT IESATENLHOCTD, HAMTPABJIEHHAS HA COCTABJICHHE
AHHOTHUPOBAHHOTO CrMcKa MHTepHET pecypcoB, COAEPKALIUX CTAaHIAPTHI U
HOPMATHUBHbBIE TOKYMEHTHI IO MPUMEHEHUIO TIOJIMMEPHBIX MATEPHAOB B
HAHO TEXHOJOTHUHU.

TTono6paTs METOMMKY MPOBEAEHNUS XMMHUYECKOTO SKCIEPMHEHTA B IIKOJIE
o TeMe «BhICOKOMIIEKYIPSHBIC BEIIECTBa» Ha OCHOBE MPHUEMOB pabOThI B
MIKOJIBHOM XUMHUYIECKOM JJab0paTOpHH.

oT 5 10 8 OamioB

CriocoObl 00pa3oBaHUs ¥ CBOWCTBA MOJHUMEPOB
IMTonumepusanus u NOIUKOHJECALUS KaK cIOCOOBI 00pa30BaHuUs IOJIMMEPOB
XuUMUYIecKre CBOMCTBA U MPEBPALCHHS TTOJIMMEPOB

OOGpazoBarenbHbIe PE3yJIbTATHL:

3HaeT UCTOPUIO, OCHOBHBIE TAIIbl 1 3aKOHOMCPHOCTH Pa3BUTHS, IICJIH U 331a4l XUMUH
BBICOKOMOJIEKYJISIPHBIX COSIHHEHHMIT; OCHOBHBIE MTOHSATHS XUMHUH
BBICOKOMOJICKYJIIPHBIX COCIMHEHHUH (MaKpOMOJIEKyJIa, HOJIUMEp, MOHOMED,
CTPYKTYPHOE 3BEHO, CTEIIEHb [TOJIMMEPU3ALINH); OCHOBHBIE CIIOCOOBI IOy IeHHUs,
(1)1/131/1‘16()1(]/16 1 XMMHYECKHE CBOMCTBA BBICOKOMOJICKYJISIPHBIX BEIICCTB B IpEACIax
TpeGoBaHuil (heaiepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTebHBIX CTAHAPTOB AJIsl LIKOJ
U OCHOBHOH 00111€00pa30BaTesIbHOM MpOrpaMMBbl IIKOJIb; IPUEMbI paOOThI B IIKOIBHON
XUMHYECKOH J1abopaTopuu

3 | CamoctostensHas padora (Ha
BEIOOD)

Cocrasnenue keiica o Teme «IlomuMepusanust Kak IPUPOAHOE SIBICHUE)
Cocrasnenne keiica mo teme «l[lonmmkoHAeHcanus Kak OCHOBHOH CIoco0
CHHTE3a HCKYCCTBEHHBIX ITOJIMMEPOB»

oT 5 10 8 GauioB

Cnoco6bl 00pa3oBaHUs U CBOMCTBA MOIUMEPOB
[Monmmepn3anus U MOJTUKOHECANNS KaK CIIOCOOBI 00pa30BaHUs OJIMMEPOB
XUMHYeCKHE CBOMCTBA U MPEBPALICHUS TTOJINMEPOB

OO0pazoBaTenbHbIE PE3YJIBTATHL:

3Haer HUCTOPUIO, OCHOBHBIC 3TAIlbl 1 3aKOHOMCPHOCTH Pa3BUTHUsA, LICJIU U 3ala9 XUMUHU
BBICOKOMOJIEKYIISIPHBIX COSANHEHHUIT; OCHOBHBIEC TIOHATUS XUMHHU
BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI (MaKPOMOJIEKYJIa, OJIUMED, MOHOMED,
CTPYKTYPHOE 3B€HO, CTEHCHb IOJIIMEPH3AINH); OCHOBHBIEC CIIOCOOBI TOTYICHNUS,
q)I/I3I/I‘{CCKI/IC 1 XMMHYECKHE CBOMCTBA BBICOKOMOJICKYJISIPHBIX BEIICCTB B IpEACIax
TpeGoBaHuil (heaepanbHbIX TOCYIAPCTBEHHBIX 00pa30BaTebHBIX CTAHIAPTOB ISl LIKOJ
¥ OCHOBHOH 00111€00pa30BaTesIbHOM NPOrpaMMBbI IIKOJIbL; IPHUEMbI paOOTHI B IIKOJIBHOM
XUMHYECKOH J1abopaTopuu

KontponbHoe  meponpusite 1o

Tect ot 3 1o 5 OamioB

pazneny

Cnoco6bl 00pa30BaHUs U CBOMCTBA MOIUMEPOB
[Monnmepu3alys ¥ HOJIUKOHAECALHMS KaK croco0bl 00pa3oBaHusl IOJHMMEPOB
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Hanpasnenne noxrorosku 44.03.05 Ilenarornueckoe oopazoBaunue (¢ IByMs MpOGHISIMH TOTOTOBKH )
Hampasnennocts (npoduiib) «buonorusy u « XuMus»
Paboyas nporpamMma JMCLIMILINHBI «XUMHs BEICOKOMOJIEKYIISIPHBIX COCHHEHUI

XUMUYeCcKHe CBOMCTBA U MIPEBPALICHHS ITOJIMMEPOB

O6pa3oBaTenbHbIC Pe3yIbTATHI:

3HaeT UCTOPHIO, OCHOBHBIC ATAMbl U 3aKOHOMEPHOCTH Pa3BUTHSL, €U U 33/1a4U XUMHUH
BBICOKOMOJICKYJISIPHBIX COSAMHEHHI; OCHOBHBIC TIOHSATHS XUMHUHU
BBICOKOMOJICKYJISIPHBIX COSTUHEHHH (MAaKpOMOJIEKYJIa, MOJIHMEpP, MOHOMED,
CTPYKTYPHOE 3BEHO, CTEIICHb IIOJIMMEPH3AIINH); OCHOBHBIE CIIOCOOBI IOIYICHUS,
(bu3HYecKUe U XUMHUUYECKHE CBOWCTBA BRICOKOMOJICKYJISIPHBIX BEIIECTB B Mpe/IesiaX
TpeboBaHuil (emepaabHBIX rOCYIAPCTBEHHBIX 00Pa30BaTEIbHBIX CTAHAAPTOB AJIS LIKOJ
Y OCHOBHOU 00111€00pa30BaTeNbHOMN MPOrpaMMBI IIKOJIbI; TPUEMbI PA0OThI B IIKOIBHON
XHUMHYECKOH 1a00paTopunt

IIpomesxyTouHsbIit KOHTPOIIb
(kxonuuecTBO OAIIORB)

ot 5 1o 10 6amioB

Cnoco6bl 00pa3oBaHUs U CBOMCTBA IOJIIUMEPOB
IMonnmepu3arys ¥ HOJIUKOHAECALHS KaK CIoco0bl 00pa30oBaHus IOJHMEPOB
XHUMHYECKHE CBOICTBA M NPEBPAICHHS TOJIUMEPOB

OOpazoBaTenbHble PE3YJIBTATHI:

3HaeT UCTOPHIO, OCHOBHBIE ATalbl M 3aKOHOMEPHOCTH Pa3BUTHS, LGN U 3aJa4l XUMHHU
BBICOKOMOJICKYJIAPHBIX COCIMHCHUI; OCHOBHBIC ITIOHATUS XUMUH
BBICOKOMOJIEKYJISIPHBIX COSIMHEHMIT (MaKpOMOJIEKyIIa, TOIUMEpP, MOHOMED,
CTPYKTYPHOE 3BEHO, CTEIICHb OJIIMEPHU3AIINH); OCHOBHBIE CIOCOOBI TTOTy4eHU,
(u3nyueckue 1 XUMHYECKIE CBOWCTBA BHICOKOMOJICKYIIPHBIX BEIECTB B Ipeiesiax
TpeboBaHuil (eqepanbHBIX TOCYAaPCTBEHHBIX 00pa30BaTe/IbHBIX CTAHAAPTOB IS LIKOJ
U OCHOBHO#1 00111e00pa30BaTeNbHOM IIPOrpaMMBbI IIKOJIBL; IIPUEMBI PaOOTHI B IKOJIBHOI
XUMHYECKOH J1abopaTopuu

IIpomesxyTouHas aTTecTaus

Hpe,[[CTaBJ'[CHbI B ¢)OH}1€ OLCHOYHBIX CPCACTB IJId HpOMC)I(yTO'{HOﬁ aTTeCTaly 10 JUCHUIIIINHE
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