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YTBEPXIAIO
[IpopexTop mo YMP u KO,
nlﬁpeume ' YMC CI'CITY
i / — H.H. Kucnosa

MOIYJIb "XUMUYECKHUHN"
XHUMHSA BHICOKOMOJICKYJISIPHBIX COeANHEHUH
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

3akperuieHa 3a kadenpoit Xumum, reorpapuu 1 METOANKHU UX NMPENOAABAHUSA

VYueOHblii an Er'®-62165Xo(5r)
Hanpasnenue noaroroBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ ABYMSI NPOGHISAMHU
MTOATOTOBKH)

Hanpasnennocts (mpoduib) «buonorus» u «Xumus»

Kpanudukanus O0axanaBp

dopma 00yueHus OYHasi

OO0mmast Tpy10eMKOCTb 33ET

YacoB 1o yueOHOMY IUTaHy 108 Bubr KOHTPOJIS B ceMecTpax:
B TOM UYHUCIJIE! 3a4€THI C OLEHKOH 9

ayJIUTOPHBIE 3aHATUS 42

caMOCTOsTeNIbHasE paboTa 66

Pacnpenesienne 4acoB THCHHUILJIMHBI TI0 ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 9(5.1) HUtoro
Bup 3ansatuii VIT | PILJ | VIT | PTIJ,
Jlexuun 16 | 16 | 16 | 16
JlaGopatopHsie 26| 26 | 26 | 26
B TOM 9mcIe uHT. 8 8 8 8
Uroro ayn. 42 | 42 | 42 | 42
KonTaktHas pabora 42 | 42 | 42 | 42
Cawm. pabora 66 | 66 | 66 | 66
Htoro 108 | 108 | 108 | 108




Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hamnpasnennocts (mpoduns) «bronorus» 1 «Xumus»

Pabouast TnporpamMma JUCHUUIIINHBI «Xumus BBICOKOMOJICKYJIAPHBIX COCTUHEHUIDY

IIporpammy cocraBuii(u):
Hearo6una Enena I'eopruesna

[Tpu HaMMUUKM 00YYAIOIIMXCS U3 YHCIIA JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3[J0POBbSI, KOTOPBIM HEOOXOAUM 0COOBII MOPSTOK
OCBOCHHS IUCIMIUIMHBI (MOJLYJIS), TIO MX JKEJIaHHIO pa3pabaThiBaeTCs alalTHPOBAHHAS K OTPAaHHYCHUSM X 3/10pPOBbs paboyast
nporpaMMa JUCIHIUIMHEL (MO JIS).

Pabouast nporpamMma AUCIUIUIHHEL

XHMHS BbICOKOMOJIEKY/JIAPHBIX COeIWHEeHMIt

paspabotana B cootBercTBur ¢ ®I'OC BO:

DeepanbHbIil TOCYIaPCTBEHHBIN 00pa30BaTENbHbIN CTAaHIAPT BHICIIETO 00PAa30BaHUs MO HAIPaBICHUIO MOATOTOBKU 44.03.05
Tlenarornyeckoe obpazoBanue (¢ AByMs Mpo(UIIMHU MOATOTOBKK) (YPOBEHb OakanaBpuara) (mpukaz MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBaAHUHA yqe6H0r0 IJ1aHa:

Hanpasnenue nogrorosku: 44.03.05 Ieparornueckoe obpasoBanue (¢ AByMs NPOGUISIMH ITOITOTOBKH)
Hanpasnennocts (poduis) «buosnorust» u « XuMus»

yTBepxeHHOoro yuéHsiM coeroM CI'CITY ot 31.08.2020 mpotoxout Ne 1.

Pabouas nporpamma o100peHa Ha 3aceJaHuu Kadeapbl

XI/IMI/II/I, reorpad)lm U METOAMKH MX NpernoaaBaHus

TIpotokou ot 25.08.2020 1. Ne 1
IlepeyTBeprkaeHa Ha OCHOBaHUM peleHus Yuenoro cosera CI'CITY
TIpotokoin 3acenanus Yuenoro copera CI'CITY ot 25.02.2022 r. Ne7
3aB. kadenpoii [Tandunosa JI.B.

Havaneaux YOIT

A

H.A. Jlomannna
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs: PpO(UISIME ITOATOTOBKH)
Hamnpasnennocts (pouib) «buonorus» n « Xumus»

Pabouast TnporpamMma JUCHUUIIINHBI «Xumus BBICOKOMOJICKYJIAPHBIX COCTUHEHUIDY

1. LIEJIA M 3AJIAYM OCBOEHMSI JUCUILIMHBI (MOY.JI5)

Ieap u3yyeHus: IMCHUIIMHBI: ¢OPMHUUPOBATH OCHOBHBIE TIOHATHS ¥ 3aKOHBI XUMUHU BEICOKOMOJICKYJIIPHBIX COSIMHEHHH

3agayuu u3yyeHUs TMCHHUILINHBI:

- chopmupoBaTh OpenCTaBICHHS 00 HMCTOPHUH, OCHOBHBIX JTallaX M 3aKOHOMEPHOCTSX PAa3BUTHS, LENU M 3aJadax XHUMHHU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHIA;

- c(hOpMHPOBATH OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHH (MaKpOMOJIEKyJIa, OIUMEP, MOHOMED, CTPYKTYPHOE
3BEHO, CTEINEHb IMOJUMEPH3alMH) M TO3HAKOMUTh C OCHOBHBIMH CIOCOOAMHM IOJIy4YeHHUs, (PU3NUECKHEe M XHMHUYECKUE CBOWMCTBA
BBICOKOMOJICKYJISIDHBIX ~ BELIECTB B IIpezesiaX TpeOoBaHui (eepanbHbIX Tocy 1apCTBEHHBIX 00Pa30BaTENbHBIX CTAHAAPTOB JUIS LIIKOJT
U OCHOBHOH 00111e00pa30BaTeNIbHON MPOrpaMMBbI IIKOJIBI.

ObaacTh npodeccuoHaNbHON AesTeabHocTH: 01 OOpasoBaHue U HayKa

2. MECTO JUCIHUATIIAHBI (MOJYJISI) B CTPYKTYPE OBPA3OBATEJBHOM ITPOTPAMMBI

Huxn (pasgen) OIT: |B1.0.08

2.1|Tpe603almﬂ K NMpeIBapUTeIbHOI MOAT0OTOBKe 00y4Yalouerocs:

Coz(epn(aHHe JUCIHUIIIAHBL 6asMpyeTcs{ Ha MaTepuaje:

OpFaHI/I‘IeCKaﬂ XUMUA, KOJ'IJ'IOI/I)IHB.SI XHUMUA, ®dusznyeckas XHUMUA, HeOpFaHI/I'-IeCKaﬂ XUMUA

2.2| AucuumIMHbI (MOAYJIN) U MPAKTHKH, IJIsI KOTOPBIX 0CBOEHNE TAHHOI THCHUIJIMHBI (MOIYJIs1) HEOOXO0INMO KaK
npealecTByoLiee:

IIpuknannas xumust, Opraandecknii CHHTE3, XUMUS OKPYIKaIOIIei cpepl,

HpOI/BBOZ[CTBeHHaS[ IpaKkTUuKa (neﬂarornqecxaﬂ HpaKTI/IKa)

3. KOMIIETEHIINH OBYYAIOIMEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHHUTIINHBI
MOoAyJisl)

OIIK-8 Cnioco6eH 0CylecTBIATH MeAArorniecKyio AesiTeJIbHOCTh HA OCHOBE CIEeNMAJbHBIX HAYYHBIX 3HAHUIT

OIIK-8.1 3naer: HCTOPHIO, TEOPUIO, 3aKOHOMEPHOCTH ¥ MPHHIMIBI MOCTPOEHUS M PYHKIHOHUPOBAHHUS 00Pa30BaTEIbHOTO
npoiecca, poJjib 4 MecTO 00pa30BaHMs B )KM3HH YeJOBEeKa M 0011ecTBa, COBPEeMEHHOe COCTOsIHMe HAY4YHOH o0/1acTu,
COOTBETCTBYIOLIEH MpenoJgaBaeMoMy NpeaMeTy; NPHKJIAJHOe 3HaUYeHNe HAYKH; crienn(ruyeckre MeToAbl HAYy4YHOI 0

MO3HaHNs B 00beMe, 00ecleYnBaK0IIeM NpenogaBaHue Y4eOHbIX NPeIMeTOB

3HaeT UCTOPHIO, OCHOBHBIE 3TAIbl U 3aKOHOMEPHOCTHU Pa3BUTHSL, LIS U 33/1a41 XUMHUH BEICOKOMOJIEKYJISIPHBIX COEJIMHEHUH;
OCHOBHbIE IOHATHSI XMMHUH BHICOKOMOJIEKYJIIPHBIX COCTUHEHUH (MaKpoMOJIeKyJia, HOJIUMEpP, MOHOMED, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPU3ALIUH ); OCHOBHBIE CIIOCOOBI MOJTyueHHUs], PU3MYECKHE U XUMUYECKUE CBOMCTBA BHICOKOMOJICKYJIAPHBIX — BEILECTB B
npenenax TpedoBaHUH (eepaTbHBIX TOCYAapCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB JUIS IIIKOJ M OCHOBHOM
00111€00pa30BaTeIbHON MPOTPAMMBI IIKOJIBL; MPUEMbI paOOTHI B HNIKOJIBHOW XUMHUYECKOH JIa00paTOpHu

4. CTPYKTYPA U COEP)KAHHUE JUCIUAIIIMHBI (MOLY.JIST)

Kon HaunmenoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB | HuTepakT.
3aHSATHS
Pazgen 1. O0mas xapakTepHCTHKA OJHMEPOB
1.1 |OO6uias xapakTeprcTHKa nmoaumepos /JIek/ 9 4 0
1.2 |Crpoenue makpomoseky /Jlex/ 9 4 0
1.3 |Crpoenue makpomosexy /J1ab/ 9 4 0
1.4 |OTnuuuTeNbHBIC CBOWCTBA MMOJUMEpOB /J1ab/ 9 4 0
1.5 |PacTBOpHI BHICOKOMOJIEKYJIIPHBIX coeauHeHui /J1ab/ 9 4 0
1.6 |Pa3BuTHe XMMHUM BHICOKOMOJIEKYJISIPHBIX COEUHEHU Kak Hayku /Cp/ 9 11 0
1.7 |OO6mias xapakTeprCTHKA BRICOKOMOJICKYJIIPHBIX coenuHenui /Cp/ 9 11 0
1.8 |OtnuuutenbHble cBOWCTBA MoJuMepoB /Cp/ 9 11 0
Pazgen 2. CniocoObl 00pa3oBaHus M CBOICTBA MOJIMMEPOB
2.1 |Cnoco6s1 0O6pa3oBaHusl U CBOiCTBA nonuMepoB /JIek/ 9 4 0
2.2 |CuHTeTHueCKHe BHICOKOMOJEKYJISIPHBIE COeAMHEHM. [IpHpOIHBIE TOTHMEPhI 9 4 2
/J1ex/
2.3 |IlonumMepwusaimsi kak crioco0d odpazoBanus moJuMepos /J1ad/ 9 4 0
2.4  |TonukoHaecauus Kak cnocod oOpa3oBaHus noaumepos /J1ad/ 9 4 0
2.5 | Xumuyeckue CBOICTBA U IPEBpAIIEHUs OJMMepoB /J1ad/ 9 6 6
2.6 |ITonuMepu3alysi u MOJUKOHIECAIHS KaK cClIOco0bl 00pa3oBaHus moaumMepos /Cp/ 9 11 0
2.7 | Xumudeckue CBOICTBa U peBparieHus noaumepos /Cp/ 9 11 0
2.8 |CuHTeTnueckue BHICOKOMOJIEKYIISPHbIE COeANHEHUS. [IpHpOIHbIE TTONUMEPEI 9 11 0
/Cp/
5. OneHo4YHbIe M METOAMYECKHE MAaTEPHAIBI N0 AU CHUIIMHE (MOLYJII0)
5.1. Copep:xaHue ayIuTOPHOIi padoThI M0 JUCHUILIHHE (MOIYJII0)
9 cemecTp, 8 gekuuii, 13 1a60opaTopHBIX 3aHATHIT
Pazgen 1. O01mas xapakTepucTHKA 0JIMMEPOB
Jlexums Nel-2 (4 gaca)
OO0u1as XxapaKTepUCTHKA MTOJTUMEPOB
IInan
1. EcTecTBeHHO-HAYYHOE M MPAKTUYECKOE 3HAUCHHE MOJIUMEPOB.
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2. OCHOBHBIC TIOHATHS: TIOJIMMEP; MAKPOMOJIEKYJIa; MOHOMED; CTPYKTYPHOE 3BEHO MaKPOMOJIEKYJIbI; CTEIICHB [IOJTUMEPH3aLIHH;
MOJIEKYJISIpHAsE Macca MaKpOMOJICKYJIbl U MOJIMMepa; TeoMeTpuieckas (opMa MaKpOMOJIECKYII.
3. HazBanue nonmmepos.

Jlexums Ne3-4 (4 gaca)
CtpoeHne MaKpOMOJIEKYT

Ilnan
1. XUMHUYECKOE CTPOCHHE.
2. [IpocTpaHCTBEHHOE CTPOCHUE.
JlaGoparopHoe 3anstue Nel-2 (4 yaca)
CrpoeHHne MaKpOMOJIEKYJT
Bompocsr:
1. XHUMHYECKOE CTPOECHHUE.
2. [IpocTpaHCTBEHHOE CTPOCHUE.
3ananue:

TTocTpoeHre MaKpOMOJIEKYJI IIOJINMEPOB

JlaGoparopHoe 3anstue Ne3-4 (4 yaca)

OTIUYUTENIbHBIE CBOWCTBA ITOJIMMEPOB
Bompocsr:
1. 'ubkocTh MaKpoOMOJIEKYJI.
2. BausiHue rubKOCTH MaKpOMOJIEKYJT Ha CBOMCTBA ITOJIMMEPOB.
3. ®uznyeckue COCTOSHUS OJTUMEPOB.
3ananue:
M3yunTh BnrieHne ruOKOCTH MaKpOMOJIEKYJT Ha UX CBOMCTBa

JlaGoparopHoe 3aHsTHe Ne5-6 (4 yaca)

PacTBOPBI BHICOKOMOJIEKYJISIPHBIX COCTUHEHHH

Bompocsr:
1. Tlpupona pacTBOPOB BEICOKOMOJICKYJISIPHBIX coeinHeHHH. CBOICTBa pacTBOPOB MOJIMMEPOB.
2. TepmoauHaMuKa pa30aBIeHHBIX PACTBOPOB BEICOKOMOJIEKYISIPHBIX coeMHeHnH. OTpaHMYeHHas: paCTBOPHMOCTD.
3. ®pakuonuposanue. CTyaHH.
4. PacTBOPBI MOJIMAIEKTPOIIUTOB.

3ananue:
1. IIpuroroBneHne pacTBOPOB IOJMMEPOB U N3yUEHHUE UX CBOWCTB
Paznen 2. Cioco0b1 00pa3oBaHus M CBOICTBA MOJIMMEPOB
Jlextmst Ne5-6 (4 qaca)
Crioco0Ob1 00pa3oBaHMs ¥ CBOMCTBA MOJIUMEPOB

Ilnan
1. HOJ’II/IMCpI/ISaLU/Iﬂ: MOHOMEPBI, YYaCTBYIOIIUE B TMOJUMEPU3ALNH, XAPAKTCPHBIC IMPHU3HAKW T[IOJUMEPU3AIMH, CXEMa
MOJMMEPHU3ALIH; PAJUKATIbHAS TOTMMEPH3aLHs; MOHHAS TOJTMMEPU3ALHL; CONOINMEPH3allHs.
2. HOJ’[I/IKOHI[CHcaLlI/IﬂZ MOHOMEPBI, CHOCO6HI)IC K IIOJIMKOHACHCAIUN; XapaKTECPHBIC MPU3HAKU NOJIMKOHACHCAIIUH.

Jlexms Ne7-8 (4 qaca)

CuHTeTH4eCcKHEe BEICOKOMOJIEKYIISIPHBIE coeqUHEHUs. [IpupogHbIe mouMepsl

IInan

1. [onmmepsl, ToNTy4YaeMble peakiuel MoJMMepU3aLUH: TTOTHATHIICH; TOJIUIPOITHIICH; TIOJHUCTHPOIT; Te(IIOH; MOINMETHIMETaKpUIIaT;
nuOyTagueH; MOJIMU30IPEH; MONuUXIopomnpeH; OyraaueH-ctupoibHbelii kayuyk (CKC). Ilomumepsl, moiydaeMble peaxiuen
TTOJTUKOJICHCAIIMH: JIABCaH; KaIlpoH (MOJIMaMu/I-6); HalioH (onuamMu-6,6); GeHonpopMabIeruHbIe CMOJBI.
2. Harypanbnblii kayuyk. [Tomcaxapunsl: kpaxmai; 1esutosno3a. benku. HykienHoBble KHCIOTHI: nu- U nojuHykieoruasl; JJTHK
(1e30KcUpUOOHYKIIEHHOBBIE KUCIIOTHI).
JlaGoparopHoe 3anstue Ne7-8 (4 yaca)
IMomumepu3zanus Kak crmocod 0Opa3oBaHUs MOJIHMEPOB

Bomnpocsr:
1. Tonumepu3anus: MOHOMEpHI, YYacTBYIOIIME B MOJMMEPH3ALMH; XapaKTepHbIe IPU3HAKH MOJHMEPH3ALMUH; CXeMa
MOJMMEPU3ALIUH;, PalUKaJIbHAS TOJUMEPH3alisl; HOHHAS TOJIMMEPU3aIHs; COTOIUMEPH3aIIsI.
3amanue:
1. OCyIIeCTBUTD PEAKIUH MOJUMEPH3ALIUH, C TOMOIIBI0 KOTOPHIX MOKHO TIOJIYYHUTh MOJIUMEPHBIC COCTUHECHUS
JlaGoparopHoe 3ansTue Ne9-10 (4 gaca)
[Monukonaecanus kak cnocod 00pa3oBaHus MOJTUMEPOB
Bomnpocksr:

1. [onukoHaeHcaMs: MOHOMEPHI, CIIOCOOHBIE K MONTMKOHACHCAIINN; XapaKTepHbIe TPU3HAKY TOJMKOHACHCAUH. THIIBI CTPYKTYPHBIX
3BEHBEB MaKPOMOJIEKYIL.
3ananue:
1. OcymecTBUTD PeaKIUi MOIMKOHIECHCAIINH, C TIOMOIIBI0 KOTOPBIX MOXHO ITOJyYHUTh MONUMEPHbIE COSIMHCHUS
Jla6opaTopHoe 3ansTue Nel1-13 (6 gacoB)

X¥MHYIeCKHe CBOCTBA M IIPEBPAIICHHS ITIOTUMEPOB
Bomnpocsr:
1. OcOOeHHOCTH XUMUYECKOTO MTOBECHIS MaKPOMOJICKYIL.
2. HOHHMCpaHOFI/I‘{HBIC IpeBpalICHUS. PeaKL[I/II/I, MPUBOAAIINE K YBEJIUYCHUIO CTCIICHU IMOJIMMEPU3AIINHN.
3. TepMudeckast, MEXaHOTEpPMHYECKAs U XUMHIECKas IECTPYKIUH. TepMo- H (POTOOKHCIHTENbHAs JecTpyKunH. PoTomecTpyKuus.
4. Crabunuzanys moJIMMepoB.
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3aganue:
1. TIpoBecTr peakimu JOKa3bIBAOIINE XUMUIECKIE CBOMCTBA IMOJIMMEPOB

5.2. Conep:xanue caMoCTOATEIbLHON PaGoThI IO AUCHMILIMHE (MOAYJIIO)

CoaepsxaHue 00s13aTeJIbHOI CaMOCTOSATEILHOM PadoThl MO0 JUCHUILINHE

Ne n/m Tembt Conep:xaHne caMOCTOATEIbHONH PaG0ThI TponykTet pesTeaHocTs
AUCHMILTHHBI
1 O6mas Pa3paboTka MyJIbTUMEIUITHO# MTPEe3eHTAIN Ipesenramus MS Power Point.
XapaKTEepUCTHKA HOCBSIICHHOH ACATEIBHOCTH YYCHBIX 3aHUMAIOIIUXCSI AHaiu3 y4eOHO TMHAY 10 XUMAH
MIOJIUMEPOB pobyieMaMu TOJIMMEPOB.

[IpoaHanu3upoBaTh YUeOHYIO JIMHHUIO IO XUMUH (aBTOP
0 BBIOOPY) Ha MPEAMET U3yYCHHS BOIIPOCE
BBICOKOMOJICKYJIIPDHBIX ~ BEIIECTB B peeaax
TpeOoBaHuii (herepabHBIX TOCYAapCTBEHHBIX
00pa3oBaTeIbHBIX CTAHIAPTOB JUIS LIIKOJI K OCHOBHOIA
00111e00pa30BaTeIbHOMN MPOrpaMMBbI HIKOJIBI.

2 Crioco0bt [TouckoBasi, aHaIUTHYECKAS IEATEIBHOCTD, AHHOTHpOBaHHBIH criucok MHTEepHEeT
0o0pa3oBaHus U HarpaBJIeHHAs! HA COCTAaBJICHHE aHHOTHPOBAaHHOTO pecypcoB
CBOMCTBa criicka VIHTepHET pecypcoB, CoJep KallluX CTaHAapThl B | MeToJuKa MpoBeIeHU XUMUIECKOTO
MIOJIUMEPOB HOPMATHBHBIE JOKYMEHTHI [0 TPUMEHEHHIO 9KCIIEPMHUEHTA B LIKOJIE TI0 TEME
MTOJIMMEPHBIX MAaTEPUAIIOB B HAHO TEXHOJIOTHH; «BBICOKOMIIEKYIpSIHBIE BEIIECTBa» Ha
IMonoOpaTh METOUKY MPOBEACHHUS XUMHIECKOTO OCHOBE MIPUEMOB PAOOTHI B IIKOILHON
SKCHEPMHEHTA B IIKOJIE 110 TEME XMMHUUECKOMH J1ab0opaTopHH.

«BBICOKOMIIEKYIIPSTHBIE BEIECTBA» HA OCHOBE IIPHEMOB
paboThI B NIKOJIBHOW XUMHUYECKOH JIAOOPATOPHH.

Copep:xaHue caMOCTOATEIbHOI PadoThI MO AMCHUIIJIMHE HA BHIOOP

Ne n/m Temnt Coaep:xkaHue caMOCTOSITEIbHOI padoThI Tpoxyxret aestearnoctn
JUCIUTLIAHBI

1 Oomas CocraBnenue keilica mo teme «lIIpoctpanctBenHoe | Keiic mo Teme «IIpocTpaHcTBEeHHOE
XapaKTepUCTHKA CTPOCHHE MaKPOMOJICKYID» CTPOCHUE MaKPOMOJICKYID)
TOJIMMEPOB

2 Crioco0bl CocraBnenne keiica mo teme «[lomumepmsanus kak | Keiic mo Tteme «llommMmepmsamms kak
o0pa3oBaHus U | MPHUPOJHOE SBJICHUE NPUPOIHOE SBICHUEY
CBOICTBa CocraBnenue keiica mo teMe «llommkongencamus kak | Keiic mo teme «IloaukoHmeHcalus Kak
MIOJINMEPOB OCHOBHOI CIIOCO0 CHHTE3a UCKYCCTBEHHBIX IOJMMEPOBY» | OCHOBHOMU CIroco0 CHHTE3a

VICKYCCTBEHHBIX ITOJIMMEPOB»

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

IIpu opranu3auy U3y4eHus TUCIUIIMHBL OyIyT UCTIOIb30BaHbI CleYIOIUe 00pa30BaTENbHbIC TEXHOIOTUH:
HH()OPMAOHHO-KOMMYHHUKAIOHHBIE TEXHOJIOTUH, TEXHOJIOTHS OPraHN3allH CaMOCTOSTENILHON PaOOTHI, TEXHOIOTHS
pediekcuBHOro 00y4eHHUs, TEXHOJIOTHS MOLYIbHOTO 00yUYEHUsI, TEXHOJIOTUSI UTPOBOTO 00YUIEHHS, TEXHOIOTHU TPYIIIOBOH
JHCKYCCHU, UHTE€PAKTUBHBIE TEXHOIOTHHU, TEXHOJIOTHA IPOOIEMHOI0 00y4eHH s, TEXHOIOTHsl OpraHUu3alun
yueOHO-HCCIIeJ0BAaTENbCKON A TEIbHOCTH, TEXHOJIOT U IPOEKTHOTO 00Y4YEHH s, TEXHOJIOTHS Pa3BUTHUsI KPUTHUECKOTO MBIIUICHHUSL.

5.4. Texkymuii KOHTPOJIb, MPOMEKYTOYHBIH KOHTPOJIb M MPOMEKYTOYHAS aTTeCTANMSA

BannpHO-pefiTHHTOBast KapTa AUCIUILTHHEI 0hOopMIIeHa KaK IPHIIOKEHHE K paboueil mporpaMMe JUCIHTUTAHEL.
®DOoH/1 OLIEHOYHBIX CPEJCTB VISl IPOBEACHHUS IIPOMEXKYTOYHOM aTTECTalluK 00yUYaroIuXCs 110 TUCHUIUINHE 0OPMIICH OTACIbHBIM
JIOKYMEHTOM.

6. YYUEBHO-METOAUYECKOE U HTH®OPMAILIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas utepartypa

6.1.1. OcHoBHas1 INTepaTypa

ABTOPpBIL, COCTAaBUTENH | 3ariaBue, CChUIKA HA 3JIEKTPOHHYIO OHMOINOTEUHYIO CHCTEMY W3patenscTBO, rox

JI1.1 |3akuposa JL.IO. Xumust u  Qusuka monmMepoB :  ydeOHoe mocobme /|Kaszaws : M3matensctBo KHUTY,
MunncrepctBo oOpazoBanust U Hayku Poccun, ®enepansHoe|2012.
roCyJJapCTBEHHOE OroJkeTHOe 00pa30BaTeNbHOE YUPEKICHUE
BhIcIIero  npogeccroHaibHOr0  oOpa3oBanus  «Ka3zaHckuit
HaIMOHAJBHBIN UCCIIEA0BATENBCKHI TEXHOJIOTHYECKU
YHHUBEPCUTETY.

URL: http://biblioclub.ru/index.php?page=book&id=258759

JI1.2 |Ky3nenos B.A. [IpakTuKyM IO BEICOKOMOJIEKYJISIPHBIM COEIMHEHUM : yueOHoe|Boponex : M3naTenbckuii 1om
mocobue / MuHuCTepcTBO OOpasoBanust u Hayku PO,|BI'Y,2014.

denepalibHOE TOCyIapCTBEHHOE OO/KEeTHOE 00pa3oBaTeIbHOE
YUPEKACHHE BBICHIETO TNPO(ECCHOHATBLHOTO 00pa3oBaHUs
«Boponexckuii roCyIapCTBEHHBIN YHHBEPCHUTET.
URL: http://biblioclub.ru/index.php?page=book&id=441593

6.1.2. JlonoTHUTEIBHAS JUTEPATYpa

ABTOpI)I, COCTaBUTCIIN 3aFHaBI/I€, CChIJIKa Ha 3JICKTPOHHYIO 6I/I6J'II/IOT6‘IHyI0 CUCTEMY I/ISHaTeHLCTBO, rong
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hanpasaennocts (mpoduis) «bromorusy u « XuMusn»
Paboyast nporpamMma JUCHUIINHBI « XUMHS BBICOKOMOJIEKYJISIPHBIX COSIHHEHUI

JI2.1 |Yepezoma E.H. CrapeHne TMOJMMEPOB M MONMMEpHBIX MartepuanoB mox|Kazans : Kazanckuit HaydHO-
JeHCTBHEM OKpY’KalOIIeH Cpe/bl U CIOCOObI CTaOMIIM3ALMK HX |MCCIIeI0BaTENbCKUI

CBOMCTB : yuyeOHOe mocobue : B 2 4 / MUHHCTEPCTBO |TEXHOIOTUYECKUI YHUBEPCUTET,
obpazoBanuss W Hayku P®, Kaszauckuii HanpoHanpHbi|2017.

HCCIIeIOBATENbCKUN TEXHOJOTHYECKUN YHUBEPCHTET.
URL: http://biblioclub.ru/index.php?page=book&id=500623

JI12.2 |Canosa, TexHoJOrKs NMOJY4YEHUs MOJMMEPHBIX IJICHOK u3 paciuiaBoB u|Kazans : Kazanckuii HayuHo-
A.H., Ky3HenoBa, |MeToasl HCCIEIOBAaHHS WX CBOWCTB : ydeOHOe mocoOue /|ucciieoBaTeIbCKuit

O.H., Ceposa B.H. u |MunucrepcrBo obOpa3oBanus u Hayku Poccum, denepanbHOe|TeXHOIOTHYECKUI YHUBEPCUTET,
Ip. rocyJapcTBeHHOE Oro/keTHOE oOpa3oBaTenbHOEe yupexaeHue|2013.

BhIcHIero  npodeccuoHanibHoro  obpasoanus  «KaszaHckuit
HaIMOHAJIbHBIN HCCIIe10BATENbCKUN TEXHOJIOTMYECKUH
YHHUBEPCUTET».

URL.: http.//biblioclub.ru/index.php?page=book&id=270253

6.2 Tlepeyens MPOrpaMMHOro ofecnevyeHnst

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Hepeqel-lb I([H(l)OpMalIl/IOHHLIX CIIPaBOYHBbIX CUCTEM, HpO(l)eCCPIOHaJII)HLIX 0a3 JAHHBIX

- OBC «YHuBepcuterckas OubIMoTeKa OHIIAH

- Baser mannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JTUCHUIIJIMHBI (MOY JI)

7.1|HaumeHoBaHuE CrIEMaIbHOTO TOMEUICHUS: yueOHas ayAUTOPHS JJIsl IPOBEACHUS JIGKLIMOHHBIX 3aHATHH, TJAOOpaTOPHBIX
3aHATHH, TPYNIOBBIX KOHCYIBTallNH, HHANBHIYAIBHBIX KOHCYJIBTAINH, TEKYIIETr0 KOHTPOJIS, IIPOMEXYTOUHON aTTeCTAIHH,
VYuebnas ayauropus. OcHaneHHOCTh: MenoBas gocka- 1 t., Kommiekr yueOHol Mebenu, HoyTOyK, MPOEKIIMOHHOE
obopynoBanue (MyJIbTUMEANHHBIN IPOSKTOP U DKPAH).

7.2|HaumeHoBaHUE CIICIMATBHOTO TOMEIICHHUS: TOMEIICHUE [T CAMOCTOSITEIbHOM paboThl, UnTanbHbIi 3a)1. OCHAIIEHHOCTD:
TIK-41ut. ¢ BO3MOXKHOCTBIO MOAKITIOUCHHS K ceTh «IHTepHeT» 1 00ecreueHrueM IOCTyIa B 3JICKTPOHHYIO HH()OPMAIMOHHO -
obpazoBarensHyI0 cpexy CI'CITY, [lucemennsiit cron-4 mr., [lapra-2 mT.

7.3|HaumeHoBaHue CrIEMaIbHOTO TOMEIICHUS: yueOHas ayAUTOPHS JJIsl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA,
a00PaTOPHBIX 3aHATHH, TEKYIIET0 KOHTPOJIS, IIPOMEXYTOUHOH aTTecTanuu, YueOHas 1abopaTopHs IPUKIATHOH XUMHUH.
OcHaleHHOCTh: baHKK ¢ BUHTOBBIM TOPJIOM M TUIACTMACCOBOM KpbIKOii-30mmT., bans Bogsauas [13-4300-2mr., Brokc, 20 mi-
4., broke, 50 mi-4mir., Bropetka, 25 mn-61ut., Boponka Broxuepa-1mr.,  Boponka xumuueckast, d 50 mi-10mr.,
Boponka xumnyeckas, d 75 mi-10mwrt., Boponka xumuueckast, d 95 miu-10mr., Boponka nenurensnas, 1000 mu-1mr.,
Boponku nenurenbHble HUIMHAPUYECKHe-211T., BopoHku npocteie asst nmopomkos Ne 2-2mT., BopoHku npocTsie
KOHYyco00OpasHble Ne 4 ¢ KOpOTKUM cTedaeM-211T., BopoHku mpocThle KOHycooOpasHble Ne 6 ¢ KOPOTKUM CTeOIeM-211T.
Jepkarens-12mT., 3aKUM BUHTOBBIE [T IITaTHBOB- 1 S1iT., Kanenbuuna, 50 mir-4mr., Koa6sr koangeckue (KH-250-34)-
4urr., Konosr xpyriononssie (KK-250)-4mrr., Konosr kpyriogonnsie (KK-500-29,2)-41ut., Konba kpyrinogonHas 2-x ropuas,
29/14,5 uur., 250 mn-4mrr., Konba kpyrinononnas 2-x ropias, 29/14,5 uw., 1000 mi-2mrt., Konba mepras, 250 mMi-5miT.,
Konb6a mepras, 500 min-2mrr., Kosba mepras, 1000 mi-1ur., Kon6a miockononnas kounueckas (I1-50-34), 50 mu-61ir.,
Kon6a mnockononnas koundeckas (I1-100-34), 100 ma-61ut., Konbda mnockomonnas (I1-250-34), 250 mut-10mr., Kommiekr
apeomeTpoB-11uT., JIoxkku amst BemecTB-51uT., JIokku A cxuranus Bemects-10mr., Mensypku-3mr., [Tanoukn
crexsstHHbIe- 10mT., [Iunetka mepHas, 1 mur.-1mr., [lunetka mepuas, 5 mun.-3wr., [lunetka mepuas, 10 miu.-3mr.,
Toncrasku st uMHAPOB-101mT., [Tpodupku (ITX-21)-25mT., [Ipobupkn (ITIH-10)-251mrT., [Tpobku pe3uHoBbIe- 15T,
Ipoxnaaku oruesamuthbie (IO -1)-12mT., CKISHKY € Y3KUM TOPIBIIIKOM JUIs XpaHEHHS pacTBOPOB-251T., CKIISIHKH
tpexropibie (C3I-250)- 1., Couproska-12mir., Crakansl xumuueckue (HH-50)-161mur., Crakanst xumuueckue (HH-100)-
12mrr., Crakanst xumndeckue (HH-250)-10mrr., Crakanst xumudeckue (HH-500)-2mrt., Crakanbl xumndeckue Boicokue (BH-
600)-2mrt., CTONUK MO bEMHBINA-21IT., XOMOAWIBHUK psAMoit, 14.5/14.5 mur.-1mrr., X0oNMoIWIbHAK IaPUKOBBIH, 29 IL.-210T.
Humuanpsl  n3MeputensHble ¢ HocukoM, 10 Ma-20mT., umuHapsl  u3MepHUTeNIbHBIE C HOCUKOM, 25 Mi-61uT., Lumuaapst
n3MepuTensHbie ¢ HocukoM, 100 mi-2mr., Hunuanper  u3mMepurenbHble ¢ HocukoM, 250 mi-2mrt., YacoBoe crekio d 30, 50,
100 mm.-10mt., Yamu BeimapurensHble-12mr., Yamum kpucramiuizannonnsie-3mr., Yamka [lerpu-4mr., [lnarenn
tdapdopossie-3urT., HIratus s npodupok-12mr., [lltaTus maboparopHslil xuMudeckuii-12mr., Ilumnmp! Turensabe
naboparopusie-12mrT., Annapat Kumnna (ams nonmy4yenus ra3o)-1mrT., Becbl ananutudyeckue- 1mr., Jlosumerp-lr.,
JlaGoparopus-1uT., Hacoc BakyyMHBI# ¢ anekTpoasuratenem-1mr., [mntku snexrpudeckue-3mr., TepmoMeTpsl
nabopatopusle-3mT., [lkad cymunbnblii 1adboparopusiii-1mT., [llymomerp Lym-1mT., Harnsaasie moco6us-71mr.,
Kommiekt MynpTUMeAMHHBIX Tpe3eHTanui-41t., KoMIiekT kapTouek-uHCTPYKIMN 1711 1a00paTOpHBIX U IMPAKTHYECKUX
paboT-361uT., BEITsDKHOM mKad (Ha 2 pabounx Mecta)-1mrt., Habop XUMHYECKHX PEakTHBOB IS IPOBEACHUS 3aHATHH 10
mucuumuinHe «lIpukiiagnas xumusi»-12mr., Habop XMMHU4eCKUX peakTHBOB /sl TPOBEICHUS 3aHATHHA 10 IUCIUIIIIMHE
«Xumus oKpysKaromiel cpenbi»-12mr., Habop XMMHUUECKUX peakTHBOB JUIsl IPOBEACHHS 3aHATHI MO AUCIMIUIHHE « XUMUS
BBICOKOMOJIEKYJISIPHBIX COeAMHEHUI»-12mT., MemoBas mocka-1mt., Kommiekt yuebHol Mmebenn
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hamnpasnennocts (mpoduns) «bronorus» 1 «Xumus»

Pabouast TnporpamMma JUCHUUIIINHBI «Xumus BBICOKOMOJICKYJIAPHBIX COCTUHEHUIDY

7.4|HaumeHoBaHuE CIICIMATBHOTO MOMEIICHUS: TIOMELICHUE JUIS XPaHEHUs U IPOQHIAKTUIECKOT0 00CITy)KUBaHHS yueOHOTO

000pyHOBaHUSL.
8. METOANYECKHUE YKA3AHMUS [TIO OCBOEHUIO JUCIHUIIJIMHBI (MOYJIS)

Pabota Hax TEOPETHUECKUM MaTEpUAIOM ITPOUCXOIUT KPATKO, CXEMAaTHYHO, TIOCIEJ0BATENbHO (PUKCHPOBATH OCHOBHBIE
TIOJIOKEHUSI, BBIBOIBI, (DOPMYITHPOBKH, 0000IIEHH S ; TOMEUaTh BAYKHBIC MBICIIH, BBIISIATH KIIOUYEBBIC CI0BA, TEPMHHBL. [IpoBepka
TEPMHUHOB, MIOHATHI C TIOMOIIBIO SHIUKIIONEINH, CIIOBapei, CIPaBOYHHKOB C BBIMKMCBIBAHHEM TOJKOBaHH B TeTpab. O003HAUUTD
BOITPOCKI, TEPMHUHBI, MaTEPHAII, KOTOPBI BBI3BIBACT TPYTHOCTH, IOMETHTD U IOMBITATHCSI HAWTH OTBET B PEKOMEHIYEeMOMN
nutepartype. Eciii caMocTosTeNbHO He yaaeTcs pa3o0paThesi B MaTepHae, Heo0XoIuMo chopMyIHpOBaTh BOIPOC U 33/1aTh
MIPENo/IaBaTelio.

IIpopaboTka paboueil mporpaMMbl TUCIUITIMHEL, eI 0c000€ BHUMAHHE LENSIM U 3aadaM, CTPYKType U COJEePIKaHUI0
JUcHUIUIMHBL. KOHCTIeKTHpOBaHNE HCTOYHHUKOB, ITOJTOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEH/IyeMO i
JUTEPaTypsl, paboTa ¢ HHPOPMAIIHOHHBIMH UCTOUHHUKAMH B pa3HBIX (popMaTax.

Taxoke B rporecce M3y4eHHUs JUCIUIUIMHBI METOIMUECKUE PEKOMEH IAIIMU MOTYT OBITh U3JJaHbI OT/ICJIbHBIM JIOKYMEHTOM.
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Hamnpasnenne noaroroBku: 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABYMs MPpO(UISIMI IOITOTOBKH)
Harmpasnennocts (npoduiis) «bronorusy u « Xumus»
Pa6oyas nporpamMma JMCLIUILINHBI « XUMHs BEICOKOMOJICKYJISIPHBIX COEAMHEHUI

IIpunoxxenue
BannpHO-peliTuHTOBas KapTa JUCIUILIHHBI « XUMHUS BEBICOKOMOJIEKYJIIPHBIX COSAHMHEHUI
Kypc 5 Cemectp 9
Bun xontpons MuHuMansHOE KOJIHMIECTBO MakcumanbHOE
OasioB KOJINYECTBO OaJJIOB

HanmenoBanue pa3zjena «O0mas XxapakTepucTHKA MOJIUMEPOB»
Texymuit KOHTPOJIb TIO pa3aeny:
1 AynuropHas paboTa 5 8
2 CamocrosrenbHas padoTa (crnenuaabHble 00s3aTenbHbIe HOPMBD) 5 8
3 CamocrosrensHast pabora (cnenuaibHble GOpPMBI Ha BEIOOD) 5 9
KoHTponbHOE MEPOTIPHATHE 110 Pa3aeTy 3 5
[TpoMexyTOYHBIH KOHTPOJIb 5 10
HanmeHnoBaHue pa3nena «Cnocodbl 00pa3oBaHusl M CBOWCTBA MOJIMMEPOB»
Texymuit KOHTPOIIb TIO pa3Aemy:
1 AynuropHas paboTa 5 8
2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTenbHbIe (GOPMBI) 5 8
3 CamocrosrenbHast paboTa (crenuaibHble GOPMBI Ha BEIOOD) 5 9
KoHTponbHOE MEpOonpUATHE 110 pa3aely 3 5
[IpoMexxyTOUHBII KOHTPOJIb 5 10
ITpoMexxyTouHas aTTecTaus 10 20

HUroro: 56 100

Bunet koHTpOIsS

INepeuens uay NpuUMeps! 3aJJlaHUl, KPUTEPUU OLIEHKH U KOJIMUECTBO OaIoB

Tembl U1 U3yueHUS U 00pa30BaTesIbHbIE
pe3yJIbTaThl

TeKleII/li/i KOHTPOJIb 110 pa3aeny «Oﬁl.[laﬂ XAPAKTEPUCTUKA MMOJTUMEPOB»

1 | AyauropHas pabora

Hamucarh KOHCIIEKT JIEKIIUN

IMocTpoeHre MaKPOMOJIEKYT MOJUMEPOB

IIpuroToBseHre pacTBOPOB MOJMMEPOB M U3yIEHHE UX CBOMCTB
oT 5 10 8 6anioB

Oo0r1mas xapaKkTepUCTHKa OIUMEPOB
CTpoeHue MaKpOMOJIEKY.I
PacTBOPHI BEICOKOMOJIEKYIISIPHBIX COSTUHEHHI

2 | CamocrosiTenpHas padoTa
(obs3aTenbHbIC HOPMBI)

Pa3paboTka MymbTHMEIUHHOW MpE3eHTANMH IOCBAIICHHON JEATETbHOCTH YUYCHBIX 3aHHMAIONIHXCS
pobyieMaMy OJIMMEPOB.

IIpoananm3npoBaTh y4eOHyI0 JHMHHIO 10 XHMHH (aBTOp IO BBIOOpY) HA TIpPEeAMET W3YYCHHS BOIPOCB
BBICOKOMOJIEKYJISIPHBIX ~ BEIIECTB B IpeJieNaXx TpeOoBaHMH (eaepabHBIX TOCYIapCTBEHHEIX 00pa30BaTEIbHBIX
CTaHAAPTOB JUIA ILIKOJ U OCHOBHOH 00111€00pa30BaTeNbHOM MPOrpaMMBI IIKOJIBL.

oT 5 1o 8 6ayIoB

OO0u1ast XapakTepHCTHKA ITOJTUMEPOB
CTpoeHne MaKpOMOJIEKy T
PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COETUHEHAN
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Hamnpasnenne noaroroBku: 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABYMs MPpO(UISIMI IOITOTOBKH)
Harmpasnennocts (npoduiis) «bronorusy u « Xumus»
Pa6oyas nporpamMma JMCLIUILINHBI « XUMHs BEICOKOMOJICKYJISIPHBIX COEAMHEHUI

3 | CamocrosTensHas padora (Ha
BBHIOOD)

Cocrapnenue keiica no teme «IIpocTpaHCTBEHHOE CTPOEHHE MAaKPOMOJIEKYID» - OT 5 110 § 6asioB

OO0w1ast XapakTepUCTHKA ITOJTUMEPOB
CTpoenne MaKpOMOJIEKy
PacTBOpEI BEICOKOMOJIEKYIISIPHBIX COETUHEHUIA

KontponsHoe Meponpusitue 1o | Tecr ot 3 mo 5 6amios OO111ast XapaKTePUCTHKA ITOJTUMEPOB
pasneny CtpoeHue MakpoMOJIEKyJ

PacTBOpEI BEICOKOMONEKYIISIPHBIX COSTUHEHUN
IIpomesxyTouHBII KOHTpOJb | OT 5 10 10 Gayios OO1mas xapaKTepUCTUKa IOIUMEPOB

(koM4ecTBO 6aIOB)

CTpoeHne MaKpOMOJIeKy
PacTBOpPBI BEICOKOMOJIEKYJISIPHBIX COEMHEHHIHA

Texkyuuii KOHTpPoJb Mo pa3aeny «Cnocodbl 00pa3oBaHus H CBOIiCTBA MOJIMMEPOB»

1 | AynuropHas pabora

Hanmcars KOHCTIEKT JIEKIIHH

OCylIeCTBUTh PEAKLUH, C IOMOIIBIO KOTOPHIX MOKHO MOJYYHTh MOJUMEPHBIE COCMHEHHS [Monumepusanuss ©  TOJUKOHAECAIUS  Kak

[IpoBecTr peakiuy A0Ka3bIBAIOIINE XUMHUUECKUE CBOWCTBA ITOJUMEPOB crocoObI 00pa3oBaHUs ITOIHMEPOB

oT 5 110 8 GaioB XUMHUYECKHEe  CBOHCTBA M NpEBpalICHUS
MIOJIMMEPOB

CriocoOb1 00pa3oBaHMs M CBOWCTBA MOJUMEPOB

2 | CamocrostenbHas pabora
(o0s13arenbHbIe HOPMBI)

ITouckoBasi, aHaTUTHIECKAsI ISSITENbHOCTD, HATIPABICHHAS HA COCTABJICHUE aHHOTHPOBAHHOTO CrMCcKa VIHTepHeT
PECYPCOB, COMEPIKAIMX CTAHIAPTHI U HOPMATHBHBIE JOKYMEHTHI 110 TIPUMEHEHHIO TIOJIMMEPHBIX MAaTEPHAIIOB B
HAHO TEXHOJIOTUH.

IMog00paTh METOAWKY IMPOBEJACHHS XUMHYECKOTO IKCIIEPMHEHTa B MIKOJEC MO TeMe «BBICOKOMIICKYIpSHbIE
BEIECTBA» HA OCHOBE MPHEMOB pabOTHI B MIKOJIBHOM XUMHIECKOH 1a60paTOPHH.

oT 5 1o 8 GamioB

Crioco6b1 00pa3oBaHUs U CBOICTBA OIUMEPOB
IMomumepusanuss ©  TONHKOHAecamus  Kak
crocoObl 06pa3oBaHus OIUMEPOB
XuMH9YecKue CBONCTBA U MIPEBPAIECHIS

TMOJINMEPOB

3 | CamocrosrenbHas padoTa (Ha
BEIOOD)

Cocrasnenue keiica no teme «IlonuMepusanus Kak IPUPOIHOE SIBICHUEY
Cocrasnenne ketica mo Teme «IlonukoHICHCAIHS KaK OCHOBHOH CIIOCOO CHHTE3a HCKYCCTBEHHBIX OJIHMEPOB»
oT 5 1o 8 Gamios

Crioco6b1 00pa3oBaHys U CBOICTBA MOIUMEPOB
[Tonumepusanuss M NOJUKOHIAECAUMs  Kak
crocoObl 00pa3oBaHus OIUMEPOB
XUMHUeCKHe CBOWCTBA M MPEBPALCHHS

MOIUMEPOB

KonTponsaoe
pasneny

MEpOIpUATUE 110

Tect ot 3 10 5 OayIOB

Cnoco05I 00pa30BaHKs U CBOICTBA MTOINMEPOB
[Monumepusanuss M NOJIUKOHAECALUs  Kak
CTIOCOOBI 00pa30BaHUS MOIMMEPOB
XuMHUECKHE CBOWCTBA U NPEBPAILIECHHS

oJINMMEPOB

IIpomexyTouHbIit KOHTpOJIb

(xosmuecTBO OaNIIOB)

ot 5 no 10 6amioB

Cnoco05I 00pa30BaHKs U CBOMCTBA TTOIHMEPOB
IMomuMepusamuss ©  HONHKOHIECAIUs  Kak
crocoObl 00pa3oBaHus OIHMEPOB
XUMHUEeCKHe CBOWCTBA M MPEBPALICHHS

MoJIMMEPOB

[IpomexyTounast aTTecTanus

[IpencraBieHsl B GOHAE OLIEHOYHBIX CPEICTB JUIs MPOMEKYTOYHOM aTTECTALNH 110 JUCLHUILINHE
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