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YTBEPXIAIO
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np%;z[aTe ' YMC CI'CITY
i — H.H. Kucnosa
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MOIYJIb "XUMUYECKHUHN"
XHUMHSA BHICOKOMOJICKYJISIPHBIX COeANHEHUH
paboyas nporpaMma JUCIHUIIIAHBI (MOTYJIS)

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

VYueOHblii an Er'®-6206Xo(5r)
Hanpasnenue noaroroBku 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ ABYMSI NPOGHISAMHU
MTOATOTOBKH)

Hanpasnennocts (mpoduib) «buonorus» u «Xumus»

Kpanudukanus O0axanaBp

dopma 00yueHus OYHasi

OO0mmast Tpy10eMKOCTb 43ET

YacoB 1o yueOHOMY IUTaHy 144 Bubr KOHTPOJIS B ceMecTpax:
B TOM UYHUCIJIE! 3a4€THI C OLEHKOH 9

AyJIUTOPHbBIC 3aHATHUS 44

caMOCTOsTeNIbHasE paboTa 100

Pacnpenesienne 4acoB THCHHUILJIMHBI TI0 ceMeCTPaM

Cemectp(Kypc.Homep cemectpa Ha Kypce) 9(5.1) HUtoro
Bup 3ansatuii VIT | PILJ | VIT | PTIJ,
Jlexiun 2 2 2 2
JlaGopatopHsie 36| 36 | 36 | 36

I'pynmoBble KOHCYJIbTaUU

B ToM uncine unT.

Hroro ayn,. 44 | 44 | 44 | 44
Konrakrhas pabora A4 | 44 | 44 44
Cawm. pabora 100 ( 100 | 100 | 100

Wroro 1441 144 | 144 | 144




Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hanpagnennocts (npoduiib) «buonorus» u « Xumusn»
Pabouas nporpamMma AUCHUILIHHEI « XHUMHUS BBICOKOMOJEKYIIIPHBIX COCIHHEHUID

IIporpammy cocTaBUI(1):
Henio6una Esiena I'eoprueBna

IIpu Hamuuy 0OyyaromuXCcs U3 YUCIIa JIUL C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI, KOTOPBIM HEOOXOIUM OCOOBIH HOPSIIOK
OCBOEHHMSI TUCLIUILTAHBI (MOAYJIS), TI0 UX JKEJIAHUIO pa3pabdaThiBaeTCsl afaNTHPOBAHHAS K OTPaHUYCHHUSM HX 3J0POBbs padoyast
porpaMma JUCHUIUTUHBI (MOYJIS).

Pabouast nporpamMma JUCIUILINHEL

Xumus BBICOKOMOJICKYJISAPHBIX coeIMHeHMit

pa3paborana B coorBercTBuU ¢ ®PI'OC BO:!

®denepalbHBIN TOCY1apCTBEHHBIH 00pa30BaTeIbHbIA CTaHAAPT BHICIIET0 00pa30BaHUs 110 HalpaBJeHUo nmoaAroToBku 44.03.05
Tleparornyeckoe obpazoBanue (¢ AByMs Mpo(UIIMHU MOATOTOBKK) (YPOBEHb OakanaBpuara) (mpuka3z MuHoOpHayku Poccuu ot
22.02.2018 r. Ne 125)

COCTaBJICHA HAa OCHOBAHUH y‘IEGHOFO IJ1aHa:

Hanpasnenue noarorosku: 44.03.05 Ieparornueckoe oopazoBanue (¢ AByMs MPOGUISIMH ITOITOTOBKH)
HanpasnenHocts (mpoduib) «buonorus» u «Xumus»

yrBepxkaenHoro yuéubim coeroM CI'CITY ot 30.08.2019 nporokon Ne 1.

Paboyas nporpamMa oo0peHa Ha 3aceiaHuH Kadeaps

Xumun, reorpauu 1 MeTOAUKH UX MpenoJaBaHus

TIportokon ot 27.08.2019 1. Ne 1
IlepeyTBeprkeHa Ha ocHOBaHUH penreHust YueHoro cosera CI'CITY
TIporokon 3acenanust Yuenoro copera CI'CITY ot 25.02.2022 r. Ne7
3aB. kadenpoit [Tandunosa JI.B.

Havanpuuk YOIT

H.A. Jlomannna
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ AByMs: PpO(UISIME ITOATOTOBKH)
Hanpagnennocts (npoduiib) «buonorus» u « Xumusn»
PaGouast nporpamMma JUCIHIUIMHEL « XUMHsI BEICOKOMOJICKYISIPHBIX COCAMHEHHUID

1. HEJIA U 3AJIAYM OCBOEHUS JUCLIUILIMHBI (MOLYJIST)

Leab u3yyeHus1 AUCHHUILIMHBE: COPMUHUPOBATH OCHOBHBIC MOHSITHUS U 3aKOHBI XHMHUH BHICOKOMOJIEKYJSIPHBIX COSAMHEHUI
3aaum u3ydeHHs IMCHUIIUHBI:

- chopMHUpOBaTh MPEACTaBICHUS 00 HCTOPHM, OCHOBHBIX J3Tallax M 3aKOHOMEPHOCTSX pPa3BUTHS, IEIH M 3aJadax XUMHH
BBICOKOMOJIEKYJISIPHBIX COeTMHEHHH;

- c(hopMHUPOBATH OCHOBHBIE MOHSATHS XUMHUHU BHICOKOMOJICKYJISIPHBIX COSTUHEHHH (MaKpOMOJIEKYJIa, OJIUMEP, MOHOMED, CTPYKTYpHOE
3BEHO, CTENEHb MOJMMEPH3AINH) U MO3HAKOMHTh C OCHOBHBIMH CHOCOOaMH MONy4eHHs, GU3NUECKHe U XMMHYECKHE CBOMCTBA
BBICOKOMOJICKYJISIDHBIX ~ BEI[ECTB B Tpelesiax TpeOoBaHMi (elnepanbHBIX TOCYJapCTBEHHBIX 00pa30BAaTEIbHBIX CTAHIAAPTOB LIS
IIKOJI U OCHOBHOM 00111e00pa30BaTeIbHOM MPOrpaMMBI IITKOJIBI.

Obaacts npodeccuoHanbHo aeaTeabHocTH: 01 OOpa3oBaHue U Hayka

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBbI

Llukx (pasaen) OIT: [51.0.08

2.1|Tpe601;amm K NPeABAPUTEIbHOM MOATOTOBKE 00y4alomerocs:

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

Oprannueckas xumust, Kommonnnas xumust, Gusmueckas xumusa, Heopraamyeckas Xxumus

2.2| AucuumianHbl (MOIYJIM) U NPAKTUKH, JUIs1 KOTOPBIX 0CBOECHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeamnecTByonee:

IIpuknaanas xumus, OpraHuueckuil cuHTe3, XUMUs OKpyxKaromieil cpeasl,

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

3. KOMIIETEHL[IY OBYYAIOILIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHUS AU CLIUTIINHBI
(MOIY.JIST)

OIIK-8 Crioco6eH 0CylecTBIATH MeAArorniecKyio AesiTeJIbHOCTh HA OCHOBE CIEeNMAJbHBIX HAYYHBIX 3HAHUIT

OIIK-8.1 3naeT: ucTopuio, TEOPHI0, 3aKOHOMEPHOCTH H MPUHIMIBI NOCTPOEHHS H (PYHKIHOHUPOBAHUS 00pPa30BaTEIbHOIO
npoiuecca, poJib 4 MeCTO 00pa30BaHMs B ;KM3HH YeJI0BEKA M 00111eCTBA, COBPEeMEHHOE COCTOSIHNE HAYYHOH 00/1acTH,
COOTBETCTBYIOLIEH NMpenogaBaeMoMy NpeaMeTy; NPUKJIAIHOe 3HAYeHHe HAYKH; crienupuyecKkne MeToabl HAy4YHOI 0

NMO3HAHNUS B 00beMe, 00ecneynBalolleM NpenoiaBanne y4edHbIX IpeIMeToB

3HaeT UCTOPHIO, OCHOBHBIE ITAIIBI M 3aKOHOMEPHOCTHU PAa3BUTHSL, LIS M 334K XMMHUH BEICOKOMOJIEKYIIPHBIX COCANHEHUIA,
OCHOBHBIC TIOHSATHSI XUMHHU BHICOKOMOJIEKYJSIPHBIX COSANHEHUI (MAaKpOMOJIEKyIa, TIOJIUMEP, MOHOMED, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJINMEPU3ALIN); OCHOBHBIE CIIOCOOBI MOTyUYCHHS, HHU3MUICCKAEC U XUMUYECKUAC CBOMCTBA BEICOKOMOJICKYISIPHBIX
BEIIIECTB B Ipejiesiax TpeOoBaHuii (henepabHbIX FOCYIapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB IS KO U OCHOBHO#
0011100pa30BaTeIbHON MPOTPAMMBI IIKOJIBIL, TPUEMBI pAOOTHI B IKOJIBHOW XMMHUYUECKOMH JIA00PATOPHH

4. CTPYKTYPA U COAEP KAHUE TUCLHUIIJINHBI (MOAYJISI)

Kon HauMeHoBaHHe pa3/eJIOB M TeM /BH 3aHATHS/ Cemectp | YacoB | UHTepakT.
3aHATHS
Pa3nen 1. O6uiasi xapakTepucTHKA MOJUMEPOB
1.1 |OOmas xapakTepucTUKa noauMepos /JIex/ 9 2 0
1.2 |Ctpoenue makpomoJiekyJ /J1ab/ 9 6 0
1.3 |OrauuuTenbHbIe CBOWCTBA MoJuMepoB /J1ab/ 9 6 0
1.4 |PacTBOpHI BHICOKOMOJIEKYJISIPHBIX COeUHEHNUH /J1ab/ 9 6 0
1.5 |Pa3BuTHe XMMUH BEICOKOMOJIEKYJISIPHBIX COSIMHEHMH Kak Hayku /Cp/ 9 17 0
1.6 |OO6mas xapakTeprUCTHKA BBICOKOMOJICKYJISIPHBIX coennHenui /Cp/ 9 17 0
1.7 |OrauuurensHble cBoiicTBa noauMepos /Cp/ 9 17 0
Pazgen 2. Cioco0bl 00pa3oBaHus M CBOICTBA MOJIMMEPOB
2.1  [Cnocobw1 06pasoBanus u cBoiicTa nonrmepos / 'K / 9 4 0
2.2 |CuHTeTHuYecKHEe BHICOKOMOJICKYJISIpHBIE cOeqUHEeHMs. [IpUpOaHbIE TIOTUMEPHI 9 2 2
ITK/
2.3 |Tlomumepu3zanus kak crnocob odpa3oBanus nojaumepos /J1ab/ 9 6 0
2.4  |TlonukoHpaecaiys Kak criocod oopa3oBaHus nojuMepos /J1ab/ 9 6 0
2.5 [Xwummyeckue cBoiicTBa M npeBpanieHus noJmMepos /J1ad/ 9 6 6
2.6 |[lomumepu3anus M MOJUKOHAECAHUS KaK CIOCOOBI 00pa30BaHsI IIOJTHMEPOB 9 17 0
/Cp/
2.7 |Xummueckue cBOWCTBa M npeBpanieHus noiaumepos /Cp/ 9 17 0
2.8 |CunHTernyeckre BBICOKOMOJIEKYISPHBIC COCTMHEHUS. [IpUPOTHBIE TOJIUMEPHI 9 15 0
/Cp/
5. OneHo4YHbIC M METOAUYECKHE MAaTePUAJIbI 10 JMCHUILIMHE (MOLY.JII0)
5.1. Conep:xanue ayIuTOPHOIi padoThl MO AMCHHUILIMHE (MOIYJ/II0)
9 cemectp, 1 exnus, 18 1a6opaTopHbIX 3aHATHIA, 3 IPyNNOBbIe KOHCYIbTALIMI
Pazgen 1. O6mas xapakTepucTHKA MOJIMMEPOB
Jlextus Nel (2 gaca)
Oo01as xapakTepUCTHKA TOIUMEPOB
IInan
1. EcrecTBeHHO-HAYYHOE M IPAKTUIECKOE 3HAUCHHE MTOJTMMEPOB.
2. OCHOBHBIC MOHATHS: [OJUMEP; MAaKpPOMOJICKYJIa; MOHOMEp; CTPYKTYpHOE 3BEHO MAaKpPOMOJIEKYJBI; CTCICHb

MOJIMMEpU3aLM; MOJICKYJIApHad MacCa MaKpOMOJICKYJIbI U IMMOJUMEPA; TCOMETPpHUUYCCKAA (bopMa MaKpOMOJIEKYJI.
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hanpagnennocts (npoduiib) «buonorus» u « Xumusn»
Pabouas nporpaMmMa AUCHUILIHHEI «XHUMHUS BBICOKOMOJIEKYIISIPHBIX COSHHEHHID

3. HazBanue monmumepos.
JlabopatopHoe 3amsitue Nel (6 gaca)
CTtpoeHre MaKpOMOJICKY T
Bompocsr:
1. XUMHYECKOE CTPOCHHUE.
2. IIpocTpaHCTBEHHOE CTPOCHUE.
3ajganue:

IocTpoeHne MaKpOMOJIEKYJI ITIOTHMEPOB

JlabopatopHoe 3amsitue Ne2 (6 gaca)

OTnUYUTENBbHBIE CBOWCTBA MOJIUMEPOB

Bompocsr:
1. 'ubkocTh MaKpOMOJIEKYJI.
2. BimstHe THOKOCTH MAaKpOMOJIEKYJI Ha CBOMCTBA TIOJIMMEPOB.
3. dusnyecKue COCTOSHUS MOTUMEPOB.
3ananue:
W3y4ynTh BIHeHHE THOKOCTH MaKpOMOJIEKYJI Ha UX CBOMCTBA

JlabopatopHoe 3amsiTne Ne3 (6uaca)

PacTBOPBI BEICOKOMOJICKYJISIPHBIX COCANHEHHH

Bompocsr:
1. TIpupona pacTBOPOB BHICOKOMOJIEKYJSIPHBIX coeuHeHnil. CBoicTBa pacTBOPOB MOJMMEPOB.
2. TepmoauHaMuKa pa30aBIeHHBIX PACTBOPOB BEICOKOMOJIEKYIISIPHBIX coelMHeHnH. OTpaHMYeHHas: pAaCTBOPHMOCTD.
3. ©®paknuonuposanue. CTyIHU.
4. PacTBOPBI MOJIMAIEKTPOIIUTOB.

3ananue:
1. IIpuroroBneHne pacTBOPOB IMOJHUMEPOB U H3yUESHHUE UX CBOWCTB
Paznen 2. Cioco0b1 00pa3oBaHus M CBOICTBA MOJIMMEPOB
I'pynmnoBas koHcynbTaius Nel (4 vaca)
Crioco0Ob1 00pa3oBaHMs ¥ CBOMCTBA MOJIUMEPOB

Ilnan
1. TloauMmepH3alist: MOHOMEPBI, YYacTBYIOIIHE B MOJMMEPH3ALNM; XapaKTepHbIC MPU3HAKH TMOJHMMEPHU3AINH; CXeMa
MIOJMMEPH3ALIH; PAJTUKATIbHAS TOTMMEPH3aLHs; HOHHAS ITOJTMMEPU3ALHL; CONOINMEPH3alIlHs.
2. TTonuKOHIEHCAITST: MOHOMEPBI, CIIOCOOHBIE K MOJMKOHICHCAIINH; XapaKTePHbIC TIPHU3HAKHU MOJTUKOHICHCAIHH.

I'pynmosas koucymbramms Ne2 (2 gaca)

CHHTEeTHYIEeCKHE BEICOKOMOIIEKYIISIPHBIC COeTUHEHNUS. [IpHpOTHbIE TTOTUMEPHI

Ilnan

1. TlomuMmepbl, NOJNy4acMBle pEakKIMed  IMONMMEPU3AIMU:  IOJNMATHICH;  IOJNHMIIPOIMICH; IOJHUCTHPON;  TedJIoH;
MOJMMETHIIMETAKPUIIAT; NHOYTaJHeH; MOJIMU30NPEH; MNONUXJIoponpeH; OyragueH-ctuposbHbId Kaydyk (CKC). IMommmepsr,
HOJTyyaeMble peaklMell IOJMKOJCHCALMM: JIaBCaH; KamnpoH (moauamMui-6); HailoH (monuamua-6,60); denoiadopmanbaeruHble
CMOJIBL.

2. HarypanbHblii kayuyk. [lommcaxapuabl: Kpaxman, nemunono3a. benku. HykinenHoBbIe KHCIOTHL: TU- U noiuHykieotunsl; JJHK
(1e30KCUpPHOOHYKIIEHHOBBIE KUCIIOTHI).

JlaGopatopHoe 3austue Ned (6 gaca)
[Monumepu3zanus kak cnocod oOpa3oBaHMs NOJUMEPOB

Bomnpocsr:
1. HOJ’II/IMCpI/ISaLU/Iﬂ: MOHOMEpPBI, YYacCTBYIOIIHUEC B IIOJUMCPU3ALNU; XapaKTCPHBIC IMPHU3HAKU IOJUMEpU3ALNU, CXEMa
MIOJMMEPHU3ALIH; PAJAUKATBHAS TOJMMEPU3aLHsl; HOHHAS ITOJMMEPU3ALH; COOTNMEPH3aIIHs.
3ananue:
1. OcCyIecTBUTh PEaKLK TTOJIMMEPU3AINH, C TOMOIIBI0 KOTOPBIX MOYKHO MOYYHTh ITOJMMEPHBIE COSTMHEHHS
JlabopatopHoe 3amsitue Ne5 (6 gaca)
TonmkoHaecanus Kak cnocod o0pa3zoBaHHs MOJIUMEPOB
Bomnpocsr:

1. TlomukoHAeHCAIMs: MOHOMEpPHI, CHOCOOHBIE K TOJNWKOHACHCAIlMH; XapaKTepHble IPU3HAKH MOJMKOHICHCAWH. THIBI
CTPYKTYPHBIX 3B€HbEB MaKPOMOJICKYI.
3aganue:
1. OcylIecTBUTh peakiy MOJTUKOHIECHCAIIUH, C TIOMOIIBI0 KOTOPBIX MOKHO TIOJIYYHUTh MOJUMEPHBIC COCMHEHHS
Jla6opaTopHoe 3ansTue Neb (6 yacos)

XUMUYECKHEe CBOICTBA U MIPEBPAICHUS TOJUMEPOB
Bomnpocksr:
1. OcoOEeHHOCTH XMMHUYECKOTO TTOBEACHUS MAKPOMOJICKY L.
2. [Nonumepanoruyuble npeBpanieHus. Peakiuy, NpuBoJsIue K yBEIMUEHHIO CTETIEHH MTOJTUMEPHU3alnu.
3. TepMuueckas, MEXaHOTEPMHUYECKasi 1 XUMUYECKas IeCTpYKIKU. TepMo- U poTookucauTensHas aectpykuuu. ®oroaectpykuusi.
4. Crabunm3anws moJIMMepoB.
3ananue:
1. ITpoBecTu peakyy JOKa3bIBAIOLINE XUMHUUECKHE CBOWCTBA ITOJMMEPOB

5.2. Copnep:xanue caMoCTOATEIbHONH PadOTHI MO TMCUHMILIUHE (MOAYJII0)

Conepixkanue 00s13aTeJIbHOI CAMOCTOATENBHON Pa0OTHI 10 TUCHMILINHE

Tembl . IIpoayKThI 1EATEILHOCTH
Ne n/m Copep:xaHue caMOCTOSITeJILHOI padoThI poay A
M CIUILTHHBI
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)

Hanpagnennocts (npoduiib) «buonorus» u « Xumusn»

Pabouas IporpamMMa JUCHUILINHBL «Xumust BBICOKOMOJICKYJISIPHBIX COBI[PIHCHPIﬁ»

1 OOmwas PazpaboTka MyJIbTUMEIUIHON IIpe3eHTaluu Ipesentauus MS Power Point.
XapaKTepUCTHKA MOCBSIIIEHHOH AeATeIbHOCTH YUEHBIX 3aHUMAIOIINXCS | AHaIN3 y4eOHOH JTMHUM IO XMMHUH
MOJUMEPOB npoOJieMaMH TTOJTUMEPOB.

[Mpoananu3upoBaTh yueOHYO JHMHUIO 0 XUMHUHU (aBTOP
0 BBIOOPY) HA MPEIMET U3YUSHHUS BOMPOCB
BBICOKOMOJIEKYJISIDHBIX ~ BEILIECTB B Mpeaeax
TpeboBaHui (eepaabHBIX TOCY IAPCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB IS IIKOJI K OCHOBHOM
00111e00pa3oBaTeIbHOM MPOTPAMMBI IIKOJIBL.

2 Crioco0bt TTouckoBasi, aHATUTHYECKAS ICATEIBHOCTD, AHHOTHUPOBaHHBIN CITUCOK VHTEpHET
0o0pa3oBaHus U HaIpaBJIeHHAs! HAa COCTAaBJICHNE aHHOTHPOBAaHHOTO pecypcoB
CBOICTBa criucka VIHTepHET pecypcoB, COAEPKALIUX CTaHIAPTHI Merto/MKa POBEICHHUS] XUMHUYECKOTO
MIOJIMMEPOB Y HOPMAaTHBHBIE JOKYMEHTHI 110 IPUMEHEHHIO HKCTIEPMHEHTa B LIKOJIE IT0 TEME

MOJIMMEPHBIX MATEPUATIOB B HAHO TEXHOJIOTHH; «BBICOKOMITEKYJIPSIHBIE BEIIECTBA» Ha
ITomoOpaTh METOMKY MPOBEICHHS XUMHIECKOTO OCHOBE ITPHUEMOB PAOOTHI B IIKOJIBHON
IKCTIEPMHUEHTA B LIKOJIE [0 TEME XUMHYECKOU JTabopaTopuu.
«BpICOKOMIIEKYIIpSHBIE BEIIECTBA» Ha OCHOBE IIPHEMOB
paboThI B IIKOJIbHOW XUMUYECKOH JTa00paTOPHH.
Coaep:kaHue caMOCTOATEIbHOI PadoThI N0 AMCHUIIJIMHE HA BLIOOP
Ne n/m Temnt Coaep:xaHue caMOCTOSITEJILHOI PadoThI TpoxykTe pestTeanuocTy
JTUCIATITHHBI

1 O6mas CocraBnenne kerica mo Tteme «lIpoctpanctBennoe | Keiic mo Teme «lIpocTpancTBeHHOE
XapakTepUCTHKA CTPOCHUE MAaKPOMOJIEKYID» CTPOCHUE MAaKPOMOJIEKYID»

TIOJIUMEPOB

2 Crioco0b1 Cocrasnenue keiica nmo teme «Ilomumepusanus kak | Keifc mo teme «Ilonmumepusanus kax
o0pa3oBaHHsi W | IPUPOIHOE SIBICHUE» NPUPOJHOE SIBICHUE»

CBOICTBa Cocrasienue keiica no teme «llonmkonnencanus kak | Keiic nmo Teme «IlonnkoHaeHcanus Kak
MIOJIIMEPOB OCHOBHOM croco® CHHTE3a HCKYCCTBEHHBIX | OCHOBHOI cnoco6b CUHTE3a

IIOJIUMEPOB»

HNCKYCCTBECHHBIX ITOJIUMEPOBY

5.3.006pa3oBaTe/IbHbIE TEXHOJIOTUH

[Ipu opraHu3aiy U3y4eHHs! TUCIUILIHHBI Oy IyT UCIIOIBb30BaHbI CIEAYIOINE 00pa3oBaTeIbHbIe TEXHOIOTHU:
UH)OPMAIIOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH, TEXHOJIOTHS OPTaHU3alli CaMOCTOSTEIBHON Pa0OThI, TEXHOJIOTHS
pediekcuBHOTO 00yUYeHHUS, TEXHOJIOTUS MOAYJIFHOTO 00yYeH s, TEXHOIOTHS UTPOBOTO O0YIEHHs, TEXHOJIOTHHU TPYIIOBON
JTUCKYCCHH, HHTEPAKTHUBHbIC TEXHOJIOTHHU, TEXHOJIOTHS NPOOIEeMHOr0 00YYEeHHs, TEXHOJIOTHsl OPraHU3aluu
y4eOHO-HCCIIeJOBATENbCKON eI TENLHOCTH, TEXHOJIOTHS MPOEKTHOTO 00YIEHHsI, TEXHOJIOTHS PAa3BUTHS KPUTHUECKOTO MBIIUICHHSI.

5.4. Texyuiuii KOHTPOJIb, MPOMEKYTOUYHBIH KOHTPOJIb M MPOMEKYTOUHAS aTTeCTAIUsI

BannpHO-peiTHHTOBast KapTa AMCIMILUTHHEI 0hOopMIIeHA KaK IPHII0KEHHE K pabodeil mporpaMMe TUCIUTITHHEL.
®DOoH/1 OLIEHOYHBIX CPEJCTB VISl IPOBEACHHUS IIPOMEXKYTOYHOM aTTECTalluK 00yUYaroIuXCs 110 TUCHUIUINHE 0OPMIICH OTACTbHBIM

JOKYMCHTOM.

6. YHEBHO-METOANYECKOE 1 TH®OPMAINIMOHHOE OBECIIEYEHHE

6.1. PexomMenyeMas quTepatrypa

6.1.1. OcHoBHasi TUTEpPaTypa

ABTOpLI, COCTaBUTEIIN

3aFJIaBI/I€, CCBhIJIKa Ha 3JICKTPOHHYIO 6H6JII/IOTe‘IHyIO CUCTEMY

I/I3HaTeHI>CTBO, rog

JI1.1 |3akuposa JL.IO. Xumuss u  ¢Qusznka nTOIMMEpoB :  ydeOHoe mocobue /|Kasaww : M3narenbcTBO
MunucrepctBo obpazoBanus U Hayku Poccun, @enepansnHoe| KHUTY, 2012.
rocyJlapCTBeHHOE OOpKEeTHOe 00pa3oBaTelbHOE YUpEeXKICHHE
BBICIIETO  NpOdecCHOHANBHOTO  oOpa3oBaHust  «Kazanckuii
HaIlMOHAJIbHBIN HCCIIeI0BaTENbCKUN TEXHOJIOTHYECKUH
YHUBEPCUTETY.

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

JI1.2 |Kysneuos B.A. [IpakTHKyM IO BEICOKOMOJIEKYJIIPHBIM COSIMHEHHAM : yueOHoe |Boponex : Mzgarensckuit 1om
nocobne / MuHHcTepcTBO oOpa3zoBanHuss W Hayku PO,|BI'Y, 2014.
®denepanbHOE TOCYAAPCTBEHHOE OIODKETHOE 00pa30BaTesIbHOE
YUPEXKJICHHE BBICIIETO IPO(ECCHOHATBHOTO —00pa30BaHUSA
«Boponexckuii roCyJapCTBEHHBIN YHUBEPCUTETY.

URL: http://biblioclub.ru/index.php?page=book&id=441593
6.1.2. JlonoJiHUTEIbHASI JIUTEPATypa
ABTOpBI, COCTaBUTENHN | 3ariaBue, CChIIKA Ha 3JIEKTPOHHYIO ONOIMOTEUHYIO CUCTEMY W3natenscTBO, rox

JI2.1 |Yepesosa E.H. CrapeHne mNOJIMMEpPOB U MOJUMEPHbIX MartepuanoB mon|Kazauns : Kazanckuit HaydHO-
JICCTBUEM OKpY Karoleil cpezipl U crocoObl CTAOMIN3AMU UX | MCCIIe10BATEIbCKUI
CBOHMCTB : yueOHOe mocobwe : B 2 4 / MHHHCTEpPCTBO|TE€XHOIOTHYECKUIT
oOpazoBanuss u Hayku P®, Kaszanckuii HanuoHanbHbIH|yHUBepcuTeT, 2017.
HCCIIeA0BATENILCKUI TEXHOJIOTHYECKUI YHUBEPCHTET.

URL: http://biblioclub.ru/index.php?page=book&id=500623
JI2.2 |Canosa, TexHonorus noyryuyeHus MONMMEPHBIX IUIEHOK U3 paciuiaBoB M |Kazans : Kazanckuii Hay4HO-

A.H., Ky3nemnosa,

MCTOJbl HCCICOAOBAHUA HX CBONCTB : y‘IC6HO€ mnocobue /

HCCJIeI0BATEIbLCKUI
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O.H., Ceposa B.H. u|Munucrepcto obpasoBanus u Hayku Poccum, PenepanbHoe|TeXHOIOTHYECKHN
Ip. rocylapCcTBeHHOE OrOpKETHOE o0OpaszoBaTeibHOE Yy4pexaeHue|ynusepcurer, 2013.
Belcuiero npodeccuoHanbHoro obpasoBanus «Kazanckuit
HallMOHAJIbHBIN UCCIIe10BATENbCKUN TEXHOJIOTMYECKUH
YHHUBEPCUTETY.
URL.: http.//biblioclub.ru/index.php?page=hook&id=270253

6.2 Ilepeuens mporpaMMHOro oéecneveHust

- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.\WWeb Server Security Suite
- GIMP
- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaket nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online).
- Microsoft Windows 10 Education
- XnView
- Apxusarop 7-Zip
6.3 Ilepeyennb HHPOPMALMOHHBIX CIPABOYHBIX CUCTEM, MPO(ecCHOHAIBHBIX 633 JaHHBIX

- OBC «YHuBepcuterckas OnbIMoTeKa OHIIANH

- bazpl nanneix Springer eBooks
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE JUCIUIIJIMHBI (MOAY JIS)

7.1|HanmeHOBaHKE CHIENUAIBHOTO IIOMEIIEHHUS: yaeOHast ayAMTOPHs ISl IPOBEACHHS JEKIHMOHHBIX 3aHATHH, TaO0PaTOPHBIX
3aHATHH, TPYNIOBBIX KOHCYJIbTAIMH, HHANBUAYAIBHBIX KOHCYJIBTAUH, TEKYIIETO KOHTPOJIS, IPOMEXYTOUHOH aTTeCTalllH,
VYuebnas ayautopus. OcHaieHHOCTh: MenoBas nocka- 1., KoMruiekt yue6Ho# Mebenu, HOyTOYK, MPOCKIIMOHHOE
000py0BaHKe (MYJIETUMEIUHHBIA IIPOSKTOP M AKPaH).

7.2|HaumeHOBaHHUE CIIEIIMATBHOTO TOMEIICHHS: TOMEIIECHHE JJIST CAMOCTOATENILHON paboThl, YuTanbHbIH 3ai1. OCHAICHHOCTS:
TIK-4mrt. ¢ BO3MOXKHOCTBIO MOJNKIIOUEHHS K ceTh «IHTepHeT» U o0ecrieyeHneM JI0CTyIa B 3JIEKTPOHHYIO
nHpOpMaIoHHO-00pa3oBarenbHyto cpeny CI'CITY, ITucbmenHslit cton-4 mr., [Tapra-2 mT.

7.3|HanmeHoBaHMe cIENUAIBHOTO IIOMEIIEHHUS: yueOHast ayANTOPHS IJIsl IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA,
11a00paTOPHBIX 3aHATHH, TEKYILEro KOHTPOJIS, MPOMEXYTOYHOH aTTecTanny, Y4ueOHas 1abopaTopus NPUKIAIHON XUMHUU.
OcHaIleHHOCTh: baHKK ¢ BUHTOBBIM TOPJIOM M TUIACTMACCOBOM KpbIlKOii-301uT., bans Bogsuaas [13-4300-2mir., Brokc, 20
Mi-4ir., Broke, 50 mu-4mit., Bropetka, 25 mu-6mt., Boponka Broxnepa-1mrt.,  Boponka xumuueckast, d 50 mi-10mir.,
Boponka xumnyeckas, d 75 mi-10mt., Boponka xumuueckas, d 95 mi-10mir., Boponka nenmurensnas, 1000 mi-1r.,
BopoHku nenurenbHbIe TUIHHIpUYeCKue-21T., BopoHku npocteie asst mopoukos Ne 2-2mt., BopoHku npocTsie
KOHyco00Opa3Hbie Ne 4 ¢ KOpOTKUM cTebneM-211T., BOpOHKH MpocThie KOHycooOpa3Hbie Ne 6 ¢ KOPOTKHM CTeOIeM-21IT.,
JHepxarensb-12mrT., 3aKuM BUHTOBBIE [UTst mTatuBoB-151T., Kanensuuna, 50 mi-4mir., Kosiabsr konnueckue (KH-250-34)-
41rrr., Kon6wr kpyriomounsie (KK-250)-4mrr., Kon6sr kpyrmomornse (KK-500-29,2)-41mr., Konba kpyrimogoHHas 2-x
ropaast, 29/14,5 ., 250 mn-4ur., Konba kpyriononnas 2-x ropnas, 29/14,5 nur., 1000 min-2mr., Konba mepnas, 250 mi-
Smir., Konba mepras, 500 m-2mirt., Konba mepras, 1000 mu-1wr., Konba mockononnas kounueckas (I1-50-34), 50 mi-
61t., Konba mnockononnas konnueckas (I1-100-34), 100 miu-61ur., Konba mockogonnas (I1-250-34), 250 miu-10mir.,
Kommnext apeomerpos-1mir., JIoxkku a5 BeniecTs-5mrt., JIoxkku i cxxuranus Bemects-10mr., MeH3ypku-31mrT.,
ITanouku crexnsuublie-10mrT., [Tunerka mepuas, 1 mut.-1mrt., [Tunerka mepuast, 5 mur.-3mT., [lunerka mepHas, 10 mi.-
3mrr., [ogcraBku st munmuHapos-101T., [Ipo6upku (ITX-21)-251mT., IIpo6upku (ITII-10)-251mmT., [Ipobku pe3nHOBLIE-
15murr., [poxnaaku oraesamuthbie (ITOJT -1)-12m1t., CKISIHKH ¢ Y3KAM TOPJIBIIIKOM TSl XpaHEHHsT paCTBOPOB-251IT.,
Cxstaku Tpexropibie (C3T-250)-1mrr., CriupTtoBka-12mrt., Crakans! xumudeckue (HH-50)-16mrr., CTakaHbl XUMHAYECKHE
(HH-100)-12murT., Crakansl xumudeckue (HH-250)-10mrT., Crakansl xumuaeckue (HH-500)-2mit., CTakanbl XUMHYECKHE
Beicokne (BH-600)-21urt., CTONNK MOABEMHBINA-21IT., XOJIOAMILHAK TIPSIMOiA, 14.5/14.5 tt. - 11t., X0MoaMiIbHIK
IapUKOBBIX, 29 mun.-2mT., [lunueapel  u3aMepuTenbHble ¢ HOCUKOM, 10 Mit-201T., LlunuHapel  M3MepUTENbHBIE C
HOCHKOM, 25 mir-6mt., L{umnaaper  u3Mepurensbabie ¢ HocukoM, 100 Mi-2mr., Llunmmaapel  u3MepuTeNbHBIE ¢ HOCHKOM,
250 mn-2mr., Yacosoe crexno d 30, 50, 100 mm.-10mT., Yamm BeimapurtensHbie- 12mr., Yamm KpucTauin3aloHHbIe-31IT.,
Yamka [Terpu-4mr., llnatenu papdopossie-3tur., [lltatus st mpodbupok-121mr., [lITatus 1adopaTopHbId XUMHYECKHNA-
12mrT., H{unis! TurensHele gadoparopusle-12mr., Annapar Kunna (uis nostydenus razos)-11T., Becsl ananmutuueckue-
lmr., Jo3umerp-1mr., Jlaboparopus-1mt., Hacoc BakyymHblii ¢ anekTpoasurareneM-1t., Ilnutku snexrpudyeckue-3mr.,
Tepmomerpsl naboparopubie-3mrT., [lkad cymmnbablii 1aboparopHslii-1T., Hlymomerp Hlym-1mr., Harnsaasie
noco6us-7mr., KoMIUIeKT My IbTHMEANHHBIX Ipe3eHTanui-4mT., KOMIIEKT KapToueK-uHCTPYKIMH U1 1a00paTOPHBIX U
MPAaKTUYECKUX padboT-361T., BorTsxHol mkad (Ha 2 pabounx mecra)-1mr., Habop XuMHU4eckux peakTUBOB IS
MPOBEACHUS 3aHATHH o AucuuIuinHe «[IpuknanHas xumusa»-12mr., Habop XUMHYECKUX PEeakTHBOB IS IIPOBEICHUS
3aHATHH 10 AUCHUIIINHE « XUMHS OKpYy>Karoleil cpenp»-12mr., Habop XuMHUECKUX peakTUBOB JUIs NPOBECHUS 3aHATHI
M0 AMCHMIIINHE « XUMHS BBICOKOMOJICKYJISIPHBIX COeAMHEHHI)-121mT., MenoBas gocka-1mT., KoMmruiekr yueOHON Mebesi

7.4|HanmeHOBaHMe CHIENUAIBHOTO IIOMEIIEHHUS: IOMEICHNE TSl XPaHEHHsT 1 TPO(UIAKTHIECKOTO 00CITYKHBAHUS YI€OHOTO
000pyI0BaHMsL.

8. METOAUYECKHUE YKA3AHMSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIST)

PaboTa Hax TeOpeTHUECKMM MaTepPHaIoM IPOUCXOIUT KPaTKO, CXeMaTHYHO, IT0CIIEIOBATENIFHO (PUKCHUPOBAaTh OCHOBHBIE
TMOJIOKEHUS, BHIBOABI, (HOPMYIMPOBKH, 0O0OIICHHUS; TOMEYaTh BaXKHBIC MBICIH, BBIJCIISATH KIIFOUYEBHIC CIIOBA, TEPMHUHEL. [IpoBepka
TEPMUHOB, MIOHATHI ¢ TOMOLIBIO SHIMKJIIONEINH, ClI0Bapei, CIPaBOYHUKOB C BHINHMCHIBAHMEM TOJIKOBAaHUN B TeTpagb. O003HAUUTD
BOIPOCHI, TEPMHUHBI, MaTEPHaIl, KOTOPBIH BBI3BIBAET TPYAHOCTH, IOMETHTh M MOIBITAThCS HAUTH OTBET B PEKOMEH/1yEeMOi
nuTeparype. Eciii caMocTosATeNbHO He yIaeTcs pa3o0parhesi B MaTepHale, Heo0X0IuMo cOpMyITHpOBATh BOIPOC U 33/1aTh
IPEIo/IaBaTeio.
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Hamnpasnenue noarorosku: 44.03.05 Ilenaroruueckoe odpasoBanue (¢ ABYyMs PO(UISIME TOATOTOBKH)
Hanpagnennocts (npoduiib) «buonorus» u « Xumusn»
Pabouas nporpaMmMa AUCHUILIHHEI «XHUMHUS BBICOKOMOJIEKYIISIPHBIX COSHHEHHID

IIpopaboTka paboueii mporpaMMbl AUCHUILIMHEL, YIS 0c000€ BHUMAHKE 1IeJIsIM U 33/1a4aM, CTPYKTYPE U COAEPIKaHHIO
JqucuuiuinHbl. KoHcnekTupoBaHue HCTOYHUKOB, ITOJOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IPOCMOTP PEKOMEH1yeMO i
JUTepaTypsl, pabora ¢ HHPOPMAIIMOHHBIMM UCTOUHUKAMHU B pa3HbIX opMaTax.

Taxke B mpoliecce N3y4eHHs TUCHUIIMHBI METOANYECKHE PEKOMEHAAIMU MOTYT OBITh U3/1aHbI OTAEIHEHBIM JOKYMEHTOM.
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Hamnpasnenne noaroroBku: 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABYMs MPpO(UISIMI IOITOTOBKH)
Harmpasnennocts (npoduiis) «bronorusy u « Xumus»
Paboyas nporpamMma JMCLIUILINHBI « XUMHsI BEICOKOMOJICKYJISIPHBIX COEAMHEHUI

[Ipunoxxenue
BaynpHO-pedTHHTOBast KapTa JUCHUILINHEI « XUMHS BEICOKOMOJICKYJIIPHBIX COCTHHEHHUN
Kypc 5 Cemectp 9
Bun xoHTpOIS MuHHAMaNBHOE KOJHYECTBO MaxkcumansHoe
6amioB KOJIMYECTBO OaIoB

HaumMenoBaHme pa3ena «O0mas XapaKTepHCTHKA IOJTHMEPOB»
Texymuii KOHTPOJIb IO pa3Jemy:
1 AynutopHas paborta 5 8
2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTeNnbHbIE (HOPMBI) 5 8
3 CamocrosrenbHast pabora (crienuaibHble OPMBI Ha BEIOOD) 5 9
KoHTponbHOE MeponpusiTHe 110 pa3aery 3 5
ITpoMeKyTOUYHBIIT KOHTPOJIb 5 10
HaunmenoBanue pazjaena «Cnoco0bl 00pa3oBaHus U CBOHCTBA MOJIUMEPOB»
Texkymuii KOHTPOJIb IO pa3Aemy:
1 AynutopHas paborta 5 8
2 CamocrosrenbHas paboTa (crenuanbHble 00s3aTenbHbIe (HOPMBI) 5 8
3 CamocrosrenbsHast pabora (cnenuaisHble GOpMbI Ha BEIOOD) 5 9
KoHTponbHOE MEpOTpHUsITHE TI0 pa3aeity 3 5
ITpoMesxyTOUYHBIN KOHTPOJIb 5 10
ITpomesxyTouHast aTTecTalus 10 20

Htoro: 56 100

Buner koHTpOIS

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

Tembl U1 U3yueHUs U 00pa30BaTesIbHbIE
pe3ynbTaThl

Texyuuii KOHTPOJIb MO pasaeny «O0uast XapaKTepUCTHKA MOJIMMEPOB»

1 | Aynuropnas pabota

Hammcars KOHCIIEKT JIEKIUHN

[TocTpoenrne MaKpOMOJIEKYIT ITOIMMEPOB

[IpuroTtoBnenue pacTBOPOB MOJUMEPOB U U3YUEHHE UX CBONCTB
oT 5 10 8 6anmaos

OO011ast XapakTepUCTHKA ITOJTUMEPOB
CrpoeHue MakpoMOJIEKy I
PacTBOpBI BEICOKOMOJIEKYJISIPHBIX COEIUHEHUI

2 | CamocrostenbHas pabora
(obOs13arenbHBIE HOPMBI)

PazpaboTka MyJNbTUMEOUIHOW TPE3CHTALMK MOCBAIICHHOW JEATEIBHOCTH YYCHBIX 3aHUMAFOLIUXCS
npo6iieMaMy IOJIUMEPOB.

IMpoananu3upoBaTh y4eOHYIO JMHHUIO 110 XUMHHU (aBTOp MO BBIOOpPY) Ha IIPEAMET M3YYEHUS BOIPOCB
BBICOKOMOJIEKYJIIDHBIX ~ BEILIECTB B Ipejienax TpeOoBaHUH (eaepanbHbIX TOCy JapCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJApTOB JJIS LIIKOJ U OCHOBHOM 00111€00pa30BaTeIbHON HPOTrPaMMBbl IIKOJIBI.

oT 5 1o 8§ 6amnoB

OO011ast XapaKTepUCTHKA ITOJTUMEPOB
CrpoeHue MakpoMOJIEKY I
PacTBOpBI BHICOKOMOJIEKYJISIPHBIX COEJUHEHUH
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Hamnpasnenne noaroroBku: 44.03.05 Ilenaroruueckoe obpasoBanue (¢ ABYMs MPpO(UISIMI IOITOTOBKH)
Harmpasnennocts (npoduiis) «bronorusy u « Xumus»
Paboyast nporpamMma JIMCLIMILINHBI K XUMHsI BEICOKOMOJICKYJISIDHBIX COCAMHEHUI

3 | CamocrosTensHas padora (Ha
BBIOOD)

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

OO0u1ast XapakTepUCTHKA ITOJTUMEPOB
CTpoeHnne MaKpOMOJIEKy T
PacTBOpPBI BEHICOKOMOJIEKYJISIPHBIX COCTHHEHHH

Konrponsaoe wMeponpusitue 1o | Tecr ot 3 o 5 6amios OO0u1ast XapakTepHCTHKA ITOJTUMEPOB
pasneny CtpoeHue MaKpOMOJIEKYI

PacTBOpEI BEICOKOMONEKYIISIPHBIX COSTUHEHUN
[IpomexyTounbIit KOHTpOJb | oT 5 1o 10 6asoB OO11ast XapaKTepUCTHKA MTOJTUMEPOB

(xoimnyecTBO OayIIOB)

CtpoeHue MaKpOMOJIEKYJI
PacTBOpEI BEICOKOMONEKYIISIPHBIX COSTUHEHUN

Texymuii KOHTPO.Ib 10 pa3aenay «Crnoco0bl 00pa30BaHNs U CBOICTBA OJUMEPOB)

1 | Aynuropnas pabota

Hanucath KOHCHEKT JIEKIUU
OCyH.IeCTBI/ITL peaKknmny, ¢ IOMOIIBIO KOTOPBIX MOXXHO ITOJIYYUTH IOJIUMEPHBIC COCANHCHUA
HpOBeCTI/I peaKuny JOKa3bIBAOINE XUMHUYICCKUEC CBOMCTBa IOJIMMEPOB

oT 5 10 8 OamioB

Crioco6b1 00pa3oBaHUs U CBOICTBA OIUMEPOB

IMomuMepusamust ©  HONHKOHAECANUs  Kak
crocoObl 06pa3oBaHus OIUMEPOB
XuMudyeckue ~ CBOWCTBA M TPEBpalleHUs
HOJIIMEPOB

2 | CamocrosrenbHas pabora
(obs3aTenbHbIE HOPMBI)

IMownckoBast, aHaTUTHIECKAs IEATENLHOCTD, HallpaBJIeHHast Ha COCTABIIEHNE aHHOTHPOBAHHOTO CriMcka HTepHeT
PECypCOB, COMCPIKAIKX CTAHIAPTHI 1 HOPMATUBHBIC JOKYMEHTHI 10 TIPUMEHEHHIO MOJUMEPHBIX MaTEepUaioB B
HaHO TEXHOJIOIMH.

IMomo6paTs METOAWKY IPOBEICHHUS XHMHUYECKOTO IKCIIEPMHEHTa B IIKOJE MO TeMe «BBICOKOMIIEKYIIpSHBIE
BEIIIECTBa» HA OCHOBE MPHEMOB PabOTHI B MIKOJIBHOW XUMHUIECKON 1a60paTOpUH.

oT 5 10 8 GaymioB

Crioco0Ob1 00pa3oBaHMs U CBOMCTBA MOJUMEPOB
IMomumepu3anuss W  MOJUKOHIECAIMS  Kak
croco0bl 00pa3oBaHus MOJIUMEPOB
XuMHYECKHE CBOMCTBA U MPEBPAIICHUS

MOJIMMEPOB

3 | CamocrosTenbHas padoTa (Ha
BBIOOD)

Cocrasnenue Kkeiica mo Teme «IlommuMepu3anus Kak IPHPOIHOE SBICHUE)
Cocrasnenue keiica mo Teme «ITOMHUKOHIEH AN KaK OCHOBHO# CIIOCO0O CHHTE3a HCKYCCTBEHHBIX MOJUMEPOBY»
oT 5 10 8 6annos

Cnoco0bI 00pa30BaHKs U CBOICTBA ITOINMEPOB
[Monumepusanuss M NOJIUKOHAECALUs  Kak
CIOCOOBI 00pa30BaHUS MOIMMEPOB
XuMHUECKHE CBOWCTBA U NPEBPAILIEHHS

OoJINMMEPOB

Konrtponsnoe
paszeny

MEPOIIPUATHE  TI0

Tect ot 3 g0 5 OamnoB

Crioco6b1 00pa3oBaHUs U CBOICTBA MOIUMEPOB
ITonumepusanuss M NOJUKOHIAECAUMs  Kak
crocoObl 00pa3oBaHus OIUMEPOB
XHUMHUeCKHe CBOWCTBA M MPEBPALLCHHS

MOUMEPOB

IIpomexyTouHbIit
(xommnyecTBO OaNIIOB)

KOHTPOJIb

ot 5 1o 10 6amioB

Cnoco05I 00pa3oBaHKs U CBOICTBA ITOJINMEPOB
[Monumepusanus M NOJIUMKOHAEcAIUs  Kak
croco0bl 06pa3oBaHus IOIUMEPOB
XuMHYECKHEe CBOMCTBA U ITPEBPAILCHUs

MOIUMEPOB

HpOMC)KyTO‘-IHaH aTTeCTauus

HpeZ[CTaBJ'IeHI)I B (bOHJJC OLCHOYHBIX CPEACTB AJIA HpOMe)KyTO‘IHOfI aTTeCTalvu 110 JUCIHUIIIINHE
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