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PaGouas nmporpamma cocrasiera Ha ocHoBe @I'OC BO - 6akamaBpuart mo
HanpasiieHuto moarotoBku 18.03.01 Xumudeckast TexHonorus (mpuka3 MuHoOpHayKH
Poccuu ot 07.08.2020 r. Ne 922)

Pabouas nporpamma paccMoTpeHa u 0100peHa Ha 3acelaHuu Kadeapbl
MeTtanypruu 1 XUMHYECKUX TEXHOJIOTUI
28.01.2026, mpotoxos Ne 4

e

3aB. kadeapoi ™ A.C. Xapuenko

Pabouas mporpamMmma ogoOpeHa meToauueckor komuccuern MMMuM

05.02.2026 1. mporokon Ne 5 ﬂ//&/,
[Ipencenarens LZ e " A.C. CaBUHOB

PaGouas mporpamma cocraBieHa:
cT. mpenoaaBatenp Kapenpol kadbenpsr MuXT,

A C.B.IOauna
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PelieH3eHT: W
noueHt kadenpst JITIUM, kauz. TexH. HayK / .B.Muxanknna
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceaHuu Kageapsl MeTamypruu U XUMHYECKUX TEXHOJIOTUI

[Iporokom ot 20 . Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM oIy Ha 3aceanuu Kageapsl MeTamyprud U XUMHYECKUX TEXHOJIOTUI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl MeTauTypruu i XUMUYECKHX TEXHOJIOTUI

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojty Ha 3aceqaHnu Kadeapsl MeTamuryprud 1 XUMHUECKUX TeXHOJIOTHIA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHMsI TUCHUIUIMHBI (MOoayIst) «KosongHas XuMus» SIBISIOTCS: 1aTh
oOyuarolemycs 6a30Bble 3HAHUSI 10 OCHOBaM (PU3UKO-XUMHUYECKUX MPOLIECCOB,
MIPOTEKAOIIMX B CUCTEMaX C BHICOKOPAa3BUTOM Mex(ha3HON TpaHUIIel pa3ena, 4To
o0ecnevynuT NoOHUMaHue (HU3UKO-XUMUYECKON CYITHOCTH SIBJICHHM, HAOII0IAI0LIUXCS B
MIPUPO/IE U TEXHUKE MIPU PEIICHUU CTaHIaPTHBIX 3a/1a4 U MPOoOJIeM B X0J1e
npodeccnoHanbHOM e TEIbHOCTH, TO3BOJIUT aHAIU3UPOBATH BO3MOXKHOCTh TPOTEKAHUS
MIPOLIECCOB B PA3JIMYHBIX JUCIIEPCHBIX CUCTEMAX, C(POPMHUPYET HABBIKU TEOPETHUECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIeI0OBAaHMS, HAYYUT IPOTrHO3UPOBATH BPEMEHHOM X0/ IPOIIECCOB B
MOI0OHBIX CUCTEMAX, a TAK)KE MPEJIBUIETh UX KOHEUHBIH pe3ybTarT.

2 MecTo JUCUMILIMHBI (MOIYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Juctummaa KosmougHas XMMUsL BXOJUT B 0053aTENBHYIO YacTh y4eOHOTO IIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMEHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTHH/ MPAKTUK:

OO0mias 1 HeoOpraHu4ecKas XUMUs

BBenenue B HanpaBieHue

3uanus (yMEHUs, BJIaICHNUs ), TOTYYCHHbIE IPU U3yUYEHUU JAaHHOW AUCLUILIMHBI
OyayT HEOOXOAMMBI AJIs U3YUYECHUS JUCIUILTNH/TIPAKTHK:

XHUMHS, MUHEPAJIOTHS U TTeTporpadus

W3Bneyenne u nepepaboTka XMMUUYECKUX MPOJTYKTOB KOKCOBAHMUS

TeopeTnyeckre OCHOBbI XMMUYECKOW TEXHOJIOTUHU TOIJIMBA U YIIIEPOIHBIX
MaTepHaJIOB

XUMHYECKasi TEXHOJIOTHS TOTUIMBA U YIJIEPOAHBIX MaTEPUAIOB

IToaroroBka yrieu st KOKCOBaHUS

XuMuyeckasi TEXHOJIOTHS He()TH U BBICOKOMOJIEKYISPHBIX COSAMHEHUN

[IpoekTHast neATEIbHOCTD

KokcoBanue yrien

3 Komnerenuuu ody4yaromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIS) M IVIAHMPYeMble pe3yJbTaThbl 00y4eHust

B pe3ynbrare ocBoeHus AUCUUILINHBL (MOAyisl) «KommonnHas XUMUs»
oOydJarouiics JoKeH 00aaaaTh CICIYIONUMA KOMITETCHIIHSIMU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-2 CriocobeH ucnonp30BaTh MaTeMaTHueCcKue, Pu3ndeckue, PU3nKo-XuMUIECKHE,
XUMHYECKHE METOJIBI ISl pEICHHUs 3a]1a4 MPodecCHOHANBHOMN eI TeThbHOCTH

OIlK-2.1 Hcnonp3yer mareMaTudeckue, pusnueckue, (HU3NKO-XUMUYECKUE,
XUMHYECKHE METOBI IUIsl pEIIESHHs 3a/1a4 TPOdEeCCHOHATHLHON
JeSITETTbHOCTH

OIIK-2.2 BeiOupaer maremaruyeckue, puzndeckue, (QU3NKO-XUMUYECKHE,

XUMHUYCCKUEC MCTOJbI U PCIICHUA 3a1a4 HpO(I)CCCHOHaHLHOﬁ
JACATCIIBHOCTH




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh JUCIHUIUIMHBI COCTABIISIET 4 3a4eTHBIX eAuHUI] 144 akaja. yacoB, B TOM

qHCIIe:
— KOHTaKTHas padora — 57,2 akaji. 4acoB:

— aynutopHas — 54 akaj. 4acos;

— BHeayauTopHas — 3,2 akKaJl. 4acoB;

— camocTosTenpHas pabora — 51,1 akaz. gacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynutopHast % o
KOHTaKTHast pabora E z dopma TeKyIero
= =
N B aKaJ. yacax 3] Bu KOHTPOJIS
Paznen/ Tema 3 (B axan ) £EB A y P Kox
g 8 © | camocrosaTenbHON |  ycreBaeMOCTH U
JTUCLUTUTAHBI 3 g . | xommerenumu
O g g paboThI MIPOMEKYTOUHOH
Tex mab. | mpaT. e aTTecTalluu
3aH. 3aH. | O &
1. Pazgen 1. OCHOBHBIE TOHATHUS
U ONpe/IeIeHUs KOJUIOUIHOM
XUMHUH
Onucanue
(pa3paboTka)
anropurMa
1.1 IIpenmeT 1 METOTBI P .
(nomaroBoi .
XUMHH TTOBEPXHOCTHBIX VYceTHBIH otipoc OIIK-2.1,
N 1 2 2 MO/IEITH)
SIBIIEHUHN W TUCTIEPCHBIX (cobecenmoBanwue) OIlK-2.2
BBITTOJTHEHU ST
cucTeM
OIIPEAEIIEHHOTO
IeicTBUs,
penieHus 3a1a91
Brinonnenne
1.2 JlucriepcHbIE CHCTEMBL. Koncynprammm.
Knaccugukanms 3 1 1 2 TIPAKTHACCKHIX CeMuHapcKoe OIK-2.1,
pabor (pereHue P OIlK-2.2
JTUCTIEPCHBIX CUCTEM 3aHATHE.
3ama)
CamocrosTenpHOE
n3ydeHue
yreny CeMuHapckoe
y1ebroi 3aHSATHE
1.3 Knaccudukarus HAYYHOM ) OIlK-2.1,
. 1 1 4 [IpoBepka
MOBEPXHOCTHBIX SBJICHUH JIUTEPATYPBHI. OIIK-2.2
MHIVBHIYaTbHBIX
[Moaroroska k N
3amaHul
CEMHHAPCKOMY,
3aHATHIO
HWroro no pazaeny 3 4 8
2. Paznen 2. [loBepxHOCTHOE
HATSDKEHHE U aJcopOLust
2.1 Onpenenenue
ancop6umu. [ToBepxHOCTHAS [Moaroroska k VYeTHbIi onpoc
aKTUBHOCTPH BEUIECTB. 2 2 8 nabopaTopHo- (cobecenoBanue); OIIK-2.1,
Pacuet 0OCHOBHBIX 3 MIPaKTHYECKOMY nabopaTopHbIe OIIK-2.2
XapaKTEePUCTUK 3aHSTHUIO paboTbl
MOBEPXHOCTHOTO CJIOS
2.2 CmauuBaHus, KOre3us, 2 4 2 6 CaMOCTOSTENBHOE CemuHapckoe OIIK-2.1,
anresus. YpaBHEHUE H3y4yeHue 3aHATHE OIIK-2.2




I'u66ca. M3oTepmbl

agcop6umu. Kanwmisprast
KOHJICHCAIUs. Y paBHEHHE
Jlarutaca. MlonooOMeHHast

yueOHOI u
Hay4YHO
JIUTEPATypPhI
ITouck
JIOTIOJTHUTEILHOM
HHPOPMAITHH O
3aJJaHHOM TeMeE.

ITposepka
HHIUBUIYaIbHBIX
3a7aHuH

ajcopouus. Beinonnenue
MIPAKTHIECKUX
pabot (pemeHue
3amad).
Hroro no pazgeny 4 4 4 14
3. Paznen 3. MonexynsapHas
ajicopOuus U3 pacTBOPOB
3.1 OcobenHoctu IMonroroska
aIcOpOLINU U3 KHUJIKUX nabopaTopHo-
pactBopoB. [Ipumenenue MPaKTUYECKOMY VYerHblit ompoc
ypaBHeHui JIeHrmMiopa u 2 4 2 6 3aHATHIO. (cobecenoBanue); OIlK-2.1,
T'eHpu a5 onMcaHust BeinonHenue nabopaTopHbIe OIlK-2.2
aJIcOpOLIMHU MOBEPXHOCTHO- MIPAKTUYECKUAX paboThI
AKTHBHBIX BELIECTB U3 pabor (pemieHue
pacTBOpoB 3aja4).
[loaroroska k
3.2 YpaBuenmne A
CEMHHApPCKOMY,
[ummkoBcKorO. CemmuHapcKoe
MPAKTHIECKOMY
Omnpenernenue CTpOeHUs 3aHATHE
aICOpOLIMOHHOTO CII0S U 1 4 2 6 SAIITHIO [TpoBepka OIK-2.1,
p Brimonaenne POBEp OIIK-2.2
pa3MepoB MOJIEKYIT WHUBUAYaIbHBIX
pacyeTHo- N
MOBEPXHOCTHO-aKTHBHBIX . 3ajaHu’
rpaduueckon
BEIIECTB
paboThI
Wroro no pazneny 3 8 4 12
4. Paznen 4. lucnepcHbie
CHCTEMBI M UX CBOWCTBa
Brinonnenne VYerHbIl onpoc
4.1 DnexTpOKUHETHYECKHE 2 2 2 6 MIPAKTHUECKUX (cobecenoBanue); OIlK-2.1,
CBOIicTBa pabot (pemeHue 1abopaToOpHbIE OIIK-2.2
3a1aq). paboThI
[Touck
JIOTIOTHUTENBHOMN
uH(popMaIHy 1o CemuHapckoe
4.2 MonexymspHo- 3aaHHOI TeMe 3aHsITHE
. OIIK-2.1,
KHHETHYECKHE CBOWCTBA. 2 2 6 TTon6op, ITposepka OTIK-2.2
Onruyeckue cBONWCTBA OIMCaHHe, MHIUBHIYaIbHBIX '
9KCIIEPTHAS 3amaHui
OIIeHKa CaliTOB
Wntepner
Wroro no pazneny 4 2 4 12
5. Pazgen 5. YcToitunBOCTh
JICTIEPCHBIX CHCTEM
Brimonnenne VYeTHbIi onpoc
5.1 CenumenTanus,
. MPaKTUYECKUX (cobecenoBanue); OIIK-2.1,
CeMMEHTAI[MOHHBIN aHaIN3. 2 4 4
pabor (pemeHue nabopaTopHbIe OIIK-2.2
OJeKTpOoNUTHAs KOaryJsius
3amad). paboTsI
5.2 CucreMmsl ¢ XUIKOH U CamocTosaTenbHOoe
razoo0pasHoi U3y4YCHHE
ncme pCI/IOHHOI‘/'I cpenoi: 2 2 1,1 qengoﬁ u Cemunapcioe OMK-2.1,
A p PCNIOH: ' y o 3aHATHE OIlK-2.2
CYCIIEH3HH, SMYIIbCHY, HAY4YHOI
ICHBI, a9PO30JIU JIUTEPaTypbI
HWroro no pazaeny 4 4 2 51
Hroro 3a cemectp 18 18 18 51,1 DK3aMeH




Hroro no JUCHUITIIINHE

18

18

18

511

OK3aMCH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B npouecce npenoaaBanust 1ucuuiuivHbl «KosmonaHas XUMHS TPUMEHSIOTCS
TPaJUIIMOHHbIC, UHTEPAKTHBHBIC U NHPOPMALMOHHO-KOMMYHHUKAITMOHHBIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH.

1) TpanumonHsie 00pa3oBaTeIbHBIE TEXHOJIOTUN OPUEHTUPYIOTCS Ha OPTaHU3aLUI0
00pa3oBaTeNBHOrO MPOIIECca, MPEANOIAranIyo IPsIMYI0 TPAHCISLINIO 3HAHUH OT
MperoiaBaTeNsi K CTyIeHTY (MPEUMYIIEeCTBEHHO Ha OCHOBE OOBSICHUTEIBHO-
WUTIOCTPATUBHBIX METOAOB 00y4eHus1). YueOHast AesITeIbHOCTD CTYJIeHTa HOCUT B TaKUX
YCIIOBUSIX, KaK MPaBUJIO, PENIPOTYKTUBHBINA xapakTep. @opMbl ydeOHBIX 3aHATUMN:

- UndopmannonHas 1eKuus — nocie10BaTeIbHOe U3JI0KEHHE MaTepHraa B
JTUCUUIUIMHAPHOM JIOTHKE, OCYIIECTBIISIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMHU
(MOHOJIOT TIpeno1aBaTelis).

- Ha nmpakTrueckoM 3aHATHH ceMUHAp — Oeceia mpernoiaBaTess U CTYACHTOB,
00CyXJIeHUE 3apaHee MOrOTOBICHHBIX COOOMICHUH 110 KaKJJOMY BOTIPOCY IIaHa 3aHSATHS C
€IMHBIM JJIS1 BCEX IepeUHEM PEKOMEHAYeMOM 00s13aTeIbHON U JOIIOJHUTEIbHON
JIUTEPATYPHI.

- [IpakTnyeckoe 3aHATHE, OCBSIIEHHOE OCBOCHNIO KOHKPETHBIX YMEHUI U HaBBIKOB
I10 NPEAJIOKEHHOMY aJIFOPUTMY.

- JlaboparopHas paboTa — opranuzaius yaueOHoi paboThl ¢ pealbHbIMU
MaTepHalbHBIMU U HH(POPMALIMOHHBIMU 00BEKTaMH, SKCIIEpUMEHTalIbHast paboTa ¢
aHAJIOTOBBIMM MOJIEJISIMU PEAIbHBIX 0O0BEKTOB.

2) HTepaKkTUBHbIE TEXHOJOTUH — OpraHu3alys o0pa3oBaTeIbHOrO Ipoliecca,
KOTOpas IPeIoJaracT akTUBHOE U HEJIMHEWMHOE B3aUMOJICHCTBHAE BCEX YYaCTHUKOB,
JOCTHKEHHE Ha 3TOW OCHOBE JMYHOCTHO 3HAYMMOTO Ul HUX 00pa30BaTeIbHOIO PE3yJIbTaTa.
Hapsiny co cnenyanu3upoBaHHBIMU TEXHOJIOTUAMHU TaKOTO POJA MIPUHIIMII MHTEPAKTUBHOCTH
MIPOCIICKUBAETCS B OOJIBIINHCTBE COBPEMEHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH.
HHTEepakTUBHOCTD M0/Ipa3yMeBaeT CyObeKT-CyObEKTHbIE OTHOIIEHHUS B XO/I€
o0pa3oBaTeNpHOIO Ipoliecca U, Kak CleJCTBUEe, JOPMHUPOBAHUE caMOpa3BUBarOLIeHCs
MH(POPMAaIMOHHO-peCYPCHOM cpe/ibl. DOopMBbl yUeOHBIX 3aHATHMI:

- CeMuHap-1ucKkyccus (Ha NpakTHYECKUX 3aHATUSAX U J1abOpaTOpHBIX paboTax) —
KOJIJIEKTUBHOE 00CYKJIEHHE KaKOTr0-TM00 CIIOPHOTO BONPOCa, MPOOJIeMbl, BHISBICHHE
MHEHMH B Tpynie (MeXIpyNnrnoBoi AUAjIor, AMCKYCCHS KaK CIIOp-AHaor).

3) NudopmanmoHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUHU —
opraHu3zanys 06pa3zoBaTeIbHOTO MPOLECCca, OCHOBAHHAS HA TPUMEHEHUU
CMELUANN3UPOBAHHBIX POIPAMMHBIX CPEJl U TEXHUYECKUX CPEJCTB paboThI ¢
uHpopmanueit. Dopmbl yueOHBIX 3aHATHI:

- Jlexuus-Bu3yanusanusi — U3J10KEHUE COAEPKAHUSI CONIPOBOXKIAETCS IPE3EHTALMEN
(emMoHcTparuel yueOHbIX MaTepHuasIoB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX
cucTeMax, B T.4. WITIOCTPATUBHBIX, IpaUIecKux, ayIuo- U BUJEOMATEPHAIIOB).

- [IpakTryeckoe 3aHsATHE B GOPME MPE3CHTALIMH — IIPEICTaBIEHUE PE3yIbTaTOB
IIPOEKTHOM WJIM UCCIIE0BATEIBCKOM IEATENBHOCTH C NCIIOJIb30BAHNEM
CIELMATIM3UPOBAHHBIX IPOTPAMMHBIX CPELI.

6 YueOHO-MeTOqUYECKO€E 00ecTieyeHHe CAMOCTOATEIbHOM PadoThl 00yUar0 X CS

HpCI[CTaBJ'ICHO B IPUJIOKCHHU U 1.

7 OueHO4YHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraByieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOnM4YecKoe M HH(pOpPMALIMOHHOE O0ecTieYeHHe QU CUMILTHHBI
(MmonxyJis)



a) OcHoBHas JIMTepaTrypa:

1. Konmnounnnas xumus [ DneKTpoHHBIN pecypc] : yaeoHoe nocobue / E.C. Pomanenko,
H.H. ®pannesa, FO.A. besruna, E.B. Bonocoga. - CtaBponons: [Taparpad, 2013. - 52 c. -
Tekcr : anexrponnsiit. - URL: https://new.znanium.com/catalog/product/514197

2. Ponun, B.B. ®u3nyeckas 1 KoJUIOUIHAS XUMUS [ DIIEKTPOHHBIN pecypc] : yueOHOe
nocobue / B.B. Ponun, 2.B. I'opuakos, B.A. Opo6er. - CtaBponons: AI'PYC
CTtaBpoImosibCKOro roc. arpapHoro yH-ta, 2013. - 156 c. - ISBN 978-5-9596-0938-2. - Tekcr :
anektpouHsiid. - URL: https://new.znanium.com/catalog/product/515033

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. Maxotkuna E. C. KomnougHo-aucnepcHbie cuctemsl : npaktukym / E. C. MaxoTkuHa,
M. B. llly6una ; MI'TY. - Maruutoropck : MI'TVY, 2019. - 1 sanektpown. ont. auck (CD-ROM). -
URL: https://host.megaprolib.net/MP0109/Download/MObject/2363 . - TekcT : 31eKTPOHHBIH.

2. Mwonpauaa D. B. TloBepXHOCTHBIC SIBJICHUS W JTUCIEPCHBIC CHCTEMBI : ydeOHOE
nocobue / O. B. lronpauna, C. I1. Knoukosckuii ; MI'TY. - 2-e uza. - Marautoropck : MI'TY,
2014. - 86 c. : WL, TaoII., rpad. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/641 . - ISBN 978-5-9967-0539-9. -
Tekcr : HenmocpeACTBEHHBIM.

3. Konroxos, B. 10. Kommonanas xumusi. [Ipaktukym : yuebHOe mocobue / B. IO.
Konroxos. - Mocksa ; Bonorna : Undpa-Unxkenepus, 2024. - 224 c. - ISBN 978-5-9729-1943-7.
- Tekcr : anexktponnbiit. - URL: https://znanium.ru/catalog/product/2171799 (mara oOparieHus:
19.02.2026). — Peskum A0CTyMA: 110 MOIMUCKE.

B) MeToanueckue yKazaHusi:

1. Knoukosckuii, C.I1. Meroauueckas pazpaboTka K 1a00paTOpHOMY IPAKTUKYMY IO
muctuminHam «Kommonanas xumusy, «[1oBepXHOCTHBIE SIBIEHUS U JUCTIEPCHBIE CUCTEMBI»,
«Dusnyeckas u koytonnnas xumus» / C.I1. Knoukosckuit, 3.B. Hronpauna, M.B. [llyouna
u 1p. — Marauroropck: M3a-Bo Marautoropcek. roc. Texs. yH-ta um. I.M.Hocoga, 2006. — 46
C.

2. Maxotkuna E. C. KommtonaHo-mucniepcHbie cucteMsl : ipaktukyM / E. C. MaxoTkuHa,
M. B. lllyouna ; MI'TY. - Maraurtoropck : MI'TVY, 2019. - 1 sanektpoH. onr. quck (CD-ROM). -
URL.: https://host.megaprolib.net/MP0109/Download/MObject/2363 . - TekcT : 371eKTpOHHBIA. ).
- MakpooOBbeKT. - TeKCT : a1eKTpoHHBIN. - CBeJleHus JOCTYIHbI Takke Ha CD-

ROM.

r) [Iporpammuoe obecneuenue u UHTepHeT-pecypcebi:


https://new.znanium.com/catalog/product/514197
https://new.znanium.com/catalog/product/515033
https://host.megaprolib.net/MP0109/Download/MObject/2363
https://host.megaprolib.net/MP0109/Download/MObject/641
https://znanium.ru/catalog/product/2171799
https://host.megaprolib.net/MP0109/Download/MObject/2363

IIporpamMmmHoe o0ecnieyeHune

HaumenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
7Zip CBOOOJTHO pacrpoCTpaHsIeMOe OeccpouHo
FAR Manager CBOOOJHO pacHpOCTpaHsIEeMOe 0eccpouHO

HpO(l)CCCHOHaJILHBIe 0a3bl JaHHbIX U I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

Hassanue kypca Cchuika
?JEKTPOHHHe pecypept bubmmotrexn MITY wm. https://host.megaprolib.net/MP0109/Web
Pocenickas  Tocynapersennas  dubmmorexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru
HanmonansHast nHGOpMAIMOHHO-aHATU TUIECKAST URL:
cucrema — POCCHACKHH  MHJCKC  Hay4HOro https://elibrary.ru/project_risc.asp
HUTUPOBAHUA

9 MaTtepuajJbHO-TEXHHYECKOE o0ecreyeHne TUCUUIINHbI (MOILYJIs1)

MatepuanbHO-TEXHUYECKOE 00eCIIedeHHE JUCITUIINHBI BKIIOYAET:

1. YueOHbIe ayTUTOpHUH IS IPOBECHUS 3aHATHH JEKIIMOHHOTO THIa. OCHaIeHHE:
MynbTUMEANITHBIE CPECTBA XPAaHEHHUS, TIEPEIau U MPEICTABICHUS HH()OpMAIIH

2. YueOHble ayTUTOPHUH JJIsl IPOBEICHHSI Ta00PATOPHBIX padOT: XUMHUYECKUE
nabopatopun. OcHamienne: XUMUYECKHe PeakTUBBI, XUMHUYecKas rmocyaa, Jlaboparopasie
ycranoBkH, Tabmuna «[lepruogudeckasi cucreMa XUMAYECKUX dJIEMEHTOBY, [llakatel 1mo
TeMaM pabouell IporpamMMmBbl.

3. YueOHbIe ayJUTOPUH IS IPOBEACHUS TPAKTUICCKUX 3aHITUHN, TPYIIIOBBIX U
MHUBUAYAJIbHBIX KOHCYJbTAUI, TEKYIIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu.
OcHnatuenue: Jlocka, MyJabTUMEAUUHBIN IPOEKTOP, SIKPaH.

4. TlomerieHust 1711 CAaMOCTOSITENIbHON paboThl o0yuatomuxcs. OcHaleHue:
[Mepconanbhbie KOMITBIOTEPHI ¢ TakeToM MS Office, Beixogom B MHTEpHET U ¢
JIOCTYTIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeNbHYIO CpEy YHUBEPCUTETA.

5. Ilomemenue st XpaHeHUs ¥ TPODUIAKTUIECKOTO 00CTYKUBAHUS yUEOHOTO
obopynoBanus. OcHamenue:[lIkadst 11t XpaneHus yaeOHO-METOAMUECKON TOKYMEHTAINH,
y4eOHOT0 000pYIOBaHUS M YU4EOHO-HATTISAHBIX TOCOOMM, THCTpyMEHTHI 1J11 peMOHTa
71a00paTopHOro 000pyI0BaHUS.


https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp

Ipuioxkenne 1

YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

ITo mucuunnuue «KosutonaHas XUMHSA» IPELYCMOTpPEHA ayIUTOpPHAs W BHEAYAUTOpHAas
caMoCToATeNbHAs PadoTa 00yJarOIIHXCsl.

AyIuTOpHAs caMOCTOATENNbHAs padoTa CTYJACHTOB MPEAINOIAraeT peluieHne KOHTPOIbHBIX
337124 Ha MPAKTUYECKUX 3aHATHUSIX.

CamocrosiTenbHas pa60Ta 10 AUCHUIIIINHEC «KOJ’IJ’IOI/IIIHaSI XAMHA», HaAIIpaBJICHHAsA Ha
yriryOieHue 1 3aKkperieHue 3HaHUH CTYIEeHTa, Ha pa3BUTHE MPAKTHUECKUX YMEHUH, BKIIIOYAET B
cels cremyronye BUabl padboT:

- paboTa C JEeKIMOHHBIM MaTepHaJIoM;

- U3y4eHHE TEM, BEHIHECEHHBIX Ha CAMOCTOSTEIbHYIO IPOPAOOTKY;
- BBIIIOJTHEHHUE JOMALTHUX WHIMBUIYaIbHBIX 33 JaHUH;

- IOATOTOBKA J1a00OPAaTOPHEIM paboTam;

- IOJrOTOBKA K DK3aMEHY.

JlaGopaTopHble padoThbI:

JlaboparopHuas pabota Ne 1. «AmcopOmust paCTBOPSHHOTO BEIIECTBA Ha TPAHUIIC pa3zielia
a3 «KHIKOCTb — ra3»»

JlaGopatopnast pabora Ne 2. «AmcopOuusi BEIIECTB W3 PAaCTBOPOB Ha TBEPIBIX
azicopOeHTax»

JlaboparopHuas padota Ne 3. «MloHOOOMEHHAST aICOPOTIHSI

JlaboparopHas padota Ne 4. «Dnekrpodopes»

JlaboparopHuas padota Ne 5. «CeTMMEHTAIIMOHHBIN aHATTN3Y.

Bonpocs! 1J1st caMoCTOATEIbHOI Pad0ThI 00y4YaOIUXCH:
1. Bxnag pycckux y4€HBIX B pa3BUTHE KOJUIOWIHON XUMHUH. 3HaYeHHUE KOJUIOMIHOW XUMUH.
2. CocTaBUTH CXEMBI CTPOSHHSI MUTIEIIT KOJUIOUTHBIX PACTBOPOB IO 33/IaHUIO.
3. I'pyboaucnepcHble cUCTEMbl. DMYIJIbCUH, TEHBI, CYCIIEH3UH, a3p030Ju. MeToIbl MOTyueHHUS.
VYcToiunBOCTb, CTAOMIN3ALUS U pa3pyLlIEHUE.
4. CoiicTBa 30J1€H, CTPOCHHME YAaCTHIL 30J1. Y CTOMYMBOCTD, KOATrYJISALUs U CTaOWIM3amus 30J1eH.
5. MGTO)II)I OnpeaAcICHUA IMOBECPXHOCTHOI'O HATSXKCHUA.
6. BiusiHue nucnepcHOCTH Ha PU3UKO-XMMHUYECKHE IIPOLIECCHI.
7. OnTHYecKre METO bl OIIPEIEIEHUS JUCTIEPCHOCTH.

IIpumepHoe nHaAUBHAYAIbHOE JoMalHue 3agaHue (U/13):
Pabora cocTout u3 4 TUMOB pacuyeTHBIX 3a/1a4:

1) pacdeT OCHOBHBIX XapaKTEPUCTUK MOBEPXHOCTHOTO CJOS, Pa3IMYHBIX I[apaMeTpoOB,
MIOCTOSIHHBIX BEJIMUUH U [10Ka3aTeJel CBONCTB AUCIIEPCHBIX CUCTEM.

2) pacueT aJIcOpOIIMOHHBIX PABHOBECUI B PA3IMYHBIX CHCTEMAaX

3) pacyeTr U NMOCTPOEHHE KPUBBIX CEAMMEHTALMU M PACHpPENEICHUs YacTHIl 110 JaHHBIM
CeIMMEHTALMOHHOI0 aHaJIn3a

4) cocraBiienue GOpMyIIbIl MULIEILIBI 30151.

3anauva 1.

Adpo30JIb PTYTH CKOHJICHCHPOBAJCS B BHJE OOJBIION Kariau oOsemMoMm 3,5 o’
Onpenenure, HACKOJBKO YMEHBIIWJIACH MOBEPXHOCTHAS DHEPIHUs PTYTH, €CIU JUCIEPCHOCTh
a’po3ons  cocrasimsma 10 MEM [IoBepxHOCTHOE HATSHKEHUE PTYTH IPUMHTE PaABHBIM
0,475 Jx/m’.

3agaua 2.

Hwxe npuBenens! nanHbie 00 acopOIIM TapOB BOIBI MAKPOIIOPUCTHIM CHUIIMKAreJIeM MpH
KOMHATHOM TeMIepaType:



p-107, Ia 3,04 4,68 7,72 11,69 14,03 17,77

A, MOJIB/KT 4,44 6,28 9,22 11,67 13,22 14,89

[Tonb3ysick ypaBHeHUEM JIeHIrMIOpa, ONPEeNINTe IPEAEIIbHYI0 EMKOCTh CUIIUKAres.

3amaua 3.

[TocTpoHUTh CEAMMEHTAMOHHYIO KPHUBYIO, PACCUMTATh M IMOCTPOMTH HMHTCTPAIBHYIO H
muddepeHINaTBFHYI0 KPUBBIC PaCIpe/IeIICHHsI 9acTUIl BOPOHEKCKOW TIUHBI B BOJIE, MOJIB3YSChH
rpaduYecKUM METOJIOM 00paOOTKKM KPUBOH CEIMMEHTALIHH.

t, MUH 0,5 1 2 4 6 8 12 16 20 24

m, KT 8 11 18 21 26 29 34 38 40 40

Bricota ocenanust H = 0,09 m; Bsi3KOCTBH 1 = 1-10°° [Ta-c; MIOTHOCTH IMHBL p = 2,72:10°
KF/M3; IJIOTHOCTh  JTUCIIEPCUOHHOM CPEIbI Po = 1-10° kr/vC.

3amaua 4.

CocraBere popmyny munemsl 3001 CaSO,, MOTYyd4EHHOTO MyTEM CMEIIWBAHUS IBYX
pactBopoB: CaCl, ¢ xonmentparueir 0,002 momsdkB/1 o06beMoM 9 M u  Aly(SO4)s C
koHuentpanueit 0,01 MombIKB/1 06BeMOM 30 M.

Tembl IPaKTHYECKUX 3aHATHIA:

1. IToHsTHE O TUCTIEPCHBIX U KOJUIOMIHBIX cucTeMax. Knaccupukanuy JucrepeHbIX CUCTEM.
MeTonbl MOJIy4€HUSI AMCIEPCHBIX CUCTEM: JUCHEPrallMOHHbIE U KOHJAEHCALMOHHBIE, METO]
nenTu3auuu. MeTonbl O4MCTKH IUCIIEPCHBIX CUCTEM.

2. AncopOuroHHBIE SIBICHUS HA PAa3IMYHBIX TPaHMLAX pazzaena (a3. AjxcopOuus Ha TpaHULE
TBEPJ0€ TeN0-Ta3. AAcopOIus Ha TPaHULIE )KUIKOCTh-Ta3. AJicopOLus U3 pacTBOPOB.

3. DAIEKTPOKMHETUYECKUE CBOMCTBA JAUCIIEPCHBIX CUCTEM. DJNEKTPOKUHETUUYECKHUE SBJICHUS:
CoBpemennbie npencrasiaeHus o ctpoeHnun JAIC. CtpoeHue KOJIIOMIHBIX Muuel. BiusHue
UHAUPQPEPEHTHBIX M HEUHIU(P(EPEHTHBIX 3JIEKTPOJIUTOB HAa BEIUYMHBI 3JIEKTPUUECKOTO,
AJIEKTPOKUHETHUYECKOTO U MoTeHIMana auddysHoro cios. SIBieHne nepe3apsaku KOJJIOUIAHBIX
yactull. M303nexkTpuueckoe coctosHue. M3mepeHue 3JIeKTPOKMHETHYECKOro MOTEHLHada U3
SBJICHUH 35IeKTpodopesa U teKTpoocMoca. Y paBHeHus I enpmrombia — CMOITYXOBCKOTO.

4. CenuMeHTanusl, CEIMMEHTAIIMOHHBIN aHanu3. AHAJIU3 KPUBbIX CEAMMEHTALUU.

5. CucTeMbl ¢ KUAKOW JTHUCIIEPCHOHHON cpenoi. XapakTepuCTHKa OCHOBHBIX IUCIEPCHBIX
cucteMm. CycneH3uu, 30514, eHbI, 1ACThI, SMYJIbCUU.



IIpunoxenne 2

OueHovHbIe cpeaCcTBA /1JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) [lnanupyembie pe3yJbTAThl 00yUYeHHS U OLlEHOYHbIE CPEACTBA ISl MPOBEACHUS MPOMEKYTOUHON aTTecTAluM:

Kon
WHJUKATOpa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

OIIK-2 CriocobeH ncnobp30BaTh MaTeMaTuieckue, u3ndeckue, (GPU3NKO-XUMHUECKUE, XUMHUUECKHUE METO/IbI ISl PeIeHUs 33129 MPo(heCcCHOHAIbHON

ACATCIIBHOCTH

OIIK-2.1

Hcnonb3yeT MaTeMaTH4ecKue,
busznueckue, PU3NKo-XUMUIECKUE,
XUMHYECKHE METOJIBI IJISl PEIICHHS 33124
npodeccuoHaNbHOM AeSITETbHOCTH

w

[lepeueHp TeOpeTUUECKUX BOIPOCOB K IK3aMEHY:
HazoBure BaxHeillve MNpu3HAKU OOBEKTOB, H3Y4Ya€MbIX KOJUIOMIHOW XUMHEH.
[TpuBeauTe TIPUMEPHI THITUYHBIX TUCTICPCHBIX CHCTEM.
Uro Takoe MOBEPXHOCTHOE HATHKEHUE, B KAKUX €IUHUIAX OHO u3Mepsiercsi? Y
KaKoM XKHJIKOCTH OHO O0JIbIIIe — BOABI WU OeH3051a? OTBET MOTUBUPYHTE.
Uro Takoe aare3us u cMaunBanue? Uto Takoe KpaeBoil yroia cMauynuBaHus?
Kak BbI 00BsICHHUTE, UTO BOJIa PACTEKACTCS 10 YHCTON ITOBEPXHOCTH CTEKJIIA, & €CITH TY
K€ TMOBEPXHOCTh MOKPHITH TOHYANIIEH MICHKOM )KUpa WIH YIIeBOJ0pOa, TO BOJA
Ha TaKoM MOBEPXHOCTU coOupaeTcs B Karin?
Kakyro moBepxHOCTh Ha3bIBatoT ruapodooHoii? Kakyro ruapoduibnoii? [Ipuseaure
npumepbl. Kak ruapogoOHyI0 MOBEPXHOCTh MPEBPATUTh B TUAPOGWIBHYIO U
Hao6opot? [Ipumepsr.
Uto Takoe ¢rnoramms? Ha yem onHa ocHoBaHa? IloscHHUTE Ha W3BECTHBIX BaM
npuMepax.
Uro Takoe KanmwulisipHas KoHJeHcanuss? MoryT nu mapel, HampuMmep, BOJBI
CKOHJIEHCUPOBATbCS B JKUJIKOCTh, €CJIM JABJICHUE €€ MapOB MEHbIIE JaBICHUS
HACBILIEHHOTO Tapa, MPUBEACHHOIO B CIPAaBOYHUKE IPH JaHHOW TeMmmeparype?
OTBeT nosicHUTE.
Uro takoe amcopbumsi, ancopOent, aacopOat? [IpuBenure mpumMepsl TOTO SBICHUS,
C KOTOPBIMU BbI CTATKUBAJIKCH B OBITY.
Kaxkyro agcop6muto HazpiBatoT MOHOMOJEK Y IsipHOM? Kakyro monmumonexynsproi? K
KaKkoMy BHUJIY afcopOlMM OTHOCUTCS ypaBHEHHE JIPHTMIOpa, TOSCHHUTE CMBICIT




Kon
AHAUKATOpPa

I/IHI[I/IKaTOp JOCTHXXCHHA KOMIICTCHIIMHN

O1neHOYHBIC CPEACTBA

10.

11.

12.

13.

14.
15.

16.

17.

18.

BXOJAIIMX B HETO BEJIIMYUH:

KC
A=4,"%
1+xc
[TosicauTe CMBICT BEIWYMH, BXOASIIMX B (QyHIAMEHTAILHOE aAcopOLMOHHOE
ypaBHeHue ['nb0ca:

[=—¢ do
RT dc

Kakyto Benn4nHy Ha3bIBaIOT MOBEPXHOCTHON aKTUBHOCTHIO?
Kak BbI 00BSICHHTE, YTO TOBEPXHOCTHAs AKTUBHOCTH BaJICPbSHOBOH KHCIOTHI
(C4HoCOOH) npumepno B 10 pa3 Boite, yem nponuoHosoit (Co2HsCOOH)?
[TosicHuTe cMmbIcH Benn4uH, BXoaauux B ypaBHeHue bOT. Kak o sTomy ypaBHeHHIO
paccuuTarh yAEIbHYIO HOBEPXHOCTH ajcopOeHTa?

e 14fc>€225
A-Ep)1+(c-)P]

Uro Takoe MOHHBIM 00MEH M MOHOOOMeHHbIe aacopOeHThl? [IpuBeaute nmpumepsl
MPUPOJHBIX U UCKYCCTBEHHBIX HOHOOOMEHHHKOB.

Kak ¢ moMoms10 HOHOOOMEHHHKOB YCTPAHUTH JKECTKOCTh TIPUPOTHOM BOJIBI?

UYro takoe xpomarorpacus? Ha yem ocHoBaHa M rae ucnoib3yercs? IlpuBeante
TIPUMEPEI.

Uro Takoe OpOYHOBCKOE IBI)KEHHE, YeM OHO OOYyCIOBIEHO? MOXXHO T €ro
HAGITIOATh B JMCIEPCHBIX CHCTEMAX C pasMepaMd 4acTwil mopsaka 10— 10 m?
OTBeT NOSACHUTS.

B uem cyTb cennmMenTanmonHoro ananuza? C kakoil 1enbto ero ocyiectsisor? Kak
OOBIYHO MPEICTABIAET Pe3yJbTaThl 3TOTO aHATU3a?

Uto Takoe cemuMeHTanMOHHO — auddy3rnoHHOe paBHOBecHe? MOXKET 1M OHO
YCTAHOBUTKCS B rpyboaucnepcHbIx cuctemax? [Touemy?
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O1neHOYHBIC CPEACTBA

19.

20.

21.

22.

23.

24,
25.
26.
217.

28.

29.

30.

31.

Uto Takoe JBOMHOM 3JIEKTpUYECKHU cioi? KakoBbl THUIHUYHBIE MEXAHU3MbI €T0
BO3HUKHOBEHHUSI? OTBET MOSICHUTD.

UTo MOHMMAIOT MO TOJIMHOMW TUIOTHON M muddy3Hon vactu [IDC? Ypenuuurcs
WM yMeHbIHUTCS TommuHa auddy3Hod wyactm JOC npu  yBenmueHUU
KOHLEHTPALIUHU 3JIEKTPoJIuTa B pacTBope? OTBET MOSCHUTS.

Uro Takoe 3neKTpoKunHeTH4eckuil nmoreHuuan? KakoBa ero cBsi3b €O CKOPOCTBIO
MepeMeleHHs YaCcTHUll pu AeKTpodopese?

Kakue ocHOBHbBIE ONTHYECKUE SIBJIEHMS HA0JII01al0TCS IPU MaJICHUN Jiyya CBETa Ha
oucriepcHyro cucremy? Uro Takoe cBeTopaccesHHe, OT KaKUX IapaMeTpoB OHO
3aBUCUT?

Kak o0OBSCHUTH, YTO B MPOXOIALIEM CBeTe «Oenbie» 301U HEPEIKO HUMEIOT
KpPacHOBATHIN OTTEHOK, a P OOKOBOM HAOIIIOJICHUH (IO OTHOIICHUIO K HCTOYHHUKY
CBETa) CUHEBATHI?

Uro takoe Hedenomerpus u TypOuanmerpus? C Kakoi 1enb0 OHH UCTIONB3YIOTCS ?
UTOo MOHUMAIOT MOJI KHHETUYECKOM M arperaTiBHON YCTONYHMBOCTBIO THCIEPCHBIX
cucrem? CoueTaroTcst 11 00a 3TH KauecTBa y TMO(OoOHbIX cucteM? OTBET NOSCHUTD.
C kaxoil 1enpto npu APOOJICHUH W U3MENbUYEHUN MHOTHX MAaTepHalioB JOOABISIOT
pactBopsl [TAB?

Uro Takoe koarymsmusa? KakoB B oOmmx deprax MeXaHH3M dJIEKTPOIUTHOM
KOAryJisiium?

Uro Ha3bIBAIOT MpsiMoOi saMynbeueii? Uto Ha3biBaloT oOpaTHON smynbeueil? Kakue
BEIIECTBA HA3bIBAIOT AMYJbraropamMu W jaesMynbratopamu? KakoB MexaHu3M ux
nencTBus’?

Urto Ttakoe mnuoduibHas aucnepcHas cuctema? Yem oOHa NTPUHIMIHAIBHO
oTnu4aeTcs OT JMOPoOHON? MOXKHO JIM CUMTATh CHUCTEMY COCTOSIIYI0 U3 ¢a3z A
(nammpumep, Boaa) u B (Harpumep, Macio) muoduiIbHOM, eciiu Mex(pa3zHoe HaTSKEeHNE
coctapisieT 15 mJIx?

HazoBute Heckonbko oOnacteil mnpaktudeckoro mnpumeHenus IIAB. VYkaxure
MEXaHU3M UX JIEHCTBUS B COOTBETCTBYIOLIUX CIIydasix.

[IpuBenuTe MpuMeEpHI MPAKTUYECKOTO UCTIOIL30BAHMS CYCIICH3UH U TICH.
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O1neHOYHBIC CPEACTBA

32. IlpuBenute npuMepbl NPAKTUUECKOTO UCIIOIb30BAHUS a3P0O30JIeH U MacT.
33. Uro Ha3bIBaIOT HEIOTOHOBCKOM KUAKOCTBIO? [losicHUTE, MOUeMy CHCTEMBI C BEICOKOM

KOHIIEHTpaLuei qucnepcHoil Gpas3bl OTHOCATCS K HEHbIOTOHOBCKHM KHJKOCTSIM?

34. B uem paznuuue NOHATHI: KOAryIALMOHHAs CTPYKTYpa M KOHICHCALMOHHO —

KpUCTAJNIN3alMOHHAas cTpyKTypa? [losicHuTe Ha U3BECTHBIX BaM IIpUMepax.

TeMbl IPaKTUYECKUX 3aHATHMN:

1. IToHATHE O AUCHIEPCHBIX U KOJIOUAHBIX cucTeMax. Kiaccuukanum qucrnepeHbix
cucteM. MeToapl  IMOJNy4E€HHUs  JUCHEPCHBIX  CUCTEM:  JUCHEPralioOHHbIE U
KOHJICHCALIMOHHBIE, METOJ IENTU3alUHA. METObI OUNCTKU JUCIIEPCHBIX CUCTEM.

2. AncopOLoHHBIE SBJICHHS Ha pa3IMYHBIX TPaHUIAX paszaena ¢a3. AjcopOouus Ha
rpaHulle TBEpAOE Teno-ra3. AncopOuus Ha IpaHUIE KUAKOCTb-Tra3. AncopOuus u3
pacTBOpOB.

3. DIJIEKTPOKMHETHYECKHE CBOWCTBA JUCIEPCHBIX CHUCTEM. DJIEKTPOKUHETHUYECKHE
sBieHusi: CoBpemeHHbIe mpesncTaBiieHus o crpoeHuu [ID2C. CrpoeHue KOJUIOMIHBIX
munemt. Bausaue wunnudpdepeHTHHIX U HEUHAM(DPEPEHTHBIX 3JIEKTPOJUTOB Ha
BEJIMYHHBI AJIEKTPUYECKOT0, FIEKTPOKUHETUYECKOT0 U MoTeHIrana Juddy3HOro ciosl.
SIBneHue nepesapsaaKu KOJUIOMIHBIX yacTull. M3oanekTpuyeckoe cocrosinue. Msmepenue
ANEKTPOKMHETUYECKOTO MOTEHIMala M3 SIBICHUN 3JeKTpodopesa U 3JIeKTpoocMoca.
VYpasuenus ['ensmroinbna — CMOITYyXOBCKOTO.

4. CenuMeHTaUsl, CEAUMEHTAIIMOHHBIN aHANNU3. AHAJIN3 KPUBBIX CEAMMEHTAIUH.

5. Cucrembl C JKUAKOM JUCIEPCUOHHOM cpenod. XapaKTepUCTHKAa OCHOBHBIX
nucnepcHbIx cucteM. CycrieH3uu, 30514, IEHbI, TaCThl, IMYJIbCHHU.
3a1auM JUIsl CaMOCTOSATEIBHOTO PEILICHUS:
3agaua 1. Omnpenenuts YyAEIbHYI0 IOBEPXHOCTh AKTUBUPOBAHHOTO YIUIA, €CIH
MakcuManbHas aacopOuus [, aMHMHONA paBHA 2,20-10'3 MOJIB/MZ, a TJIomajib,

. 20 2
3aHMMaeMas MOJIEKYJIOW CIIUPTA MPHU HACBIILICHUH, Sp=30-10"" m?.
3agauya 2. ApncopOius BOAOpOJa Ha IKEIE3HOM KaTaau3arope IPU HACBIICHUH

', =60cy®/1002.  Sp=15,0-10% M*/monexyna Ha.
OrnpeiennTh yACIbHYIO TIOBEPXHOCTh aICOpPOCHTA.
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33[{3'—13 3.B Ta6J'II/IHC IMPUBCACHBI 3HAUCHHA IMOBCPXHOCTHOI'O HATAXKCHHA pacIiljiaBa

xenesa pu 1600°C ¢ oGaBkamu cephr.
[S], am% | 0 0,03 [ 0,07 [010 [020 [030 [040

1690 | 1610 | 154 | 1400 | 1310 | 1220
amﬂﬁgg) 0

Onpenenuts aacopOLMIO CEphbl HA TOBEPXHOCTH pacIljiaBa.
[TocTpouTs H30TEPMY AJCOPOIHH CEPHI.
Omnpenenuts BeIMUUHY NpeaeiabHol aacopouuu Io.

OnpenenuTs MIOMAIb MOBEPXHOCTH, IPUXOAAIIYIOCS HA aTOM CEpBI.
TecroBble 3a1aHuUs 110 AUCLUILIMHE:
TECT Nel

1.PazMep KOIJIOMHBIX YaCTHI] COCTABISIET (M):

1)102-10* 2) 10*-10° 3) 107-10"° 4) 10*°-10™

2.0co0ble CBOWCTBA TUCTIEPCHBIX CUCTEM O0YCIIOBJIECHBI:

1) ManbIM pa3mMepoM YacTUIl U 0OJIbIION MeX(pa3zHOI MOBEPXHOCTHIO;

2) MaJIbIM pa3MepPOM YaCTHIl U Masloi MexX(a3HOI MOBEPXHOCTHIO;

3) GoNbIIMM pa3MEepPOM YaCTHI] ¥ OOJIBIION Mexk(pa3HOM MOBEPXHOCTHIO;

4) 60BIIMM pa3MepOM YacTHUI] U MAJION MexX(a3HOH MOBEPXHOCTBIO.

3. Ipm xmaccupukaymyu TUCTIEPCHBIX CHUCTEM II0 arperaTHOMY COCTOSHHIO
aucrepcHoi ¢aszel (1.¢.) U TUCTIEPCHOHHON cpefbl (A.C) B a3po30JisiX B KauecTBe J.C.
BBICTYIIAET:

1) ras.

2) KUAKOCTb.

3) TBepI0€ BEIIECTBO.

4) nnazma.

4.KonnmougHele CUCTEMbI B KOTOPBIX PacTBOPUTENB(BOJA) B3aUMOJIEHCTBYET C
KOJUJIOWTHBIMH YaCTHUI[AMH:

1) runpodunbHbIe;

2) ruapodoOHBIE;
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3) rerepoduIibHBIC;

4) rpyboaucriepcHbie

5. KonnouiHpie CUCTEMBI MOTYT OBITH MOJIYYEHBI CIEAYIOUUMH METOAAMMU:

1) KoHIEHCALMEeN WK JUCTIEPTUPOBAHUEM.

2) HEeWTpaIu3alKue Wi 3aMEIICHUEM.

3) nonuMop(HOTO MpeBpaIICHUS.

4) HOHHOTO OOMEHa.

6.Monbl, nocTpanBaoie KPUCTAUIMUECKYIO PELIETKY s/ipa, Ha3bIBAIOTCS:

1) noreHIMaNONPEISISIOIIMMHA HOHAMH.

2) NIpOTUBOMOHAMH.

3) ancopOIIMOHHBIMU HOHAMH.

4) cBOOOTHBIMU HOHAMH.

7. KakoBa CcTpyKTypa MHIIEIUIBl KOJUIOUJHOTO PAacTBOpa, OOpPa30BaHHOIO
N00aBIEHUEM K

AgNO3 u36sitka KCI:

1) {m[AgCI]xCI-}xCl—;

2) {M[AgCIIxK+}xK+;

3) {m[AgCI] nCl—(n — x)K+}—=x xK+;

4) {m[AgNO3]xNO3}x+.

8. MonekynspHO-KMHETUYECKUE CBOWCTBA AUCIIEPCHBIX CUCTEM OOYCIIOBJIECHBI:

1) XaOTHYECKUM JBUKEHHEM YaCTHII.

2) 3aTyXaroluM BO BPEMEHU JBH)KEHUEM.

3) cTporo ynopsiA0YHbIM JBHKEHUEM YaCTHULL.

4) paBHOYCKOPEHHBIM JIBUKEHHUEM.

9. Ecnu monepeuHslii pa3Mep YacTHUIl IUCHEPCHON (a3l MEHbINE UIMHBI BOJIHBI
CBETa, TO HAOJIFOJaeTCA:

1) paccesHue cBera.

2) nmpesioMIIEHHE CBETa.

3) oTpakeHHe CBeTa.

4) mpoxo’KJeHHe CBeTa
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10. SIBnenue mepeMeleHus TUCIEPCHOM Cpeibl Yepe3 HEMOABUKHYIO MOPUCTYIO
[IEPETOPOIKY MO AEMCTBUEM BHELIHETO 3JEKTPUUECKOIO MOJIsl HA3bIBACTCSL:

1) 2IeKTPOOCMOCOM.

2) yIbTpaMUKPOCKOIIHUEH.

3) Hedenomerpueii.

4) TypOunumMeTpuei.

OIIK-2.2

BreiOupaer maremarudeckue, Gpusmdeckue,
(HU3HKO-XMMHYECKHE, XUMHYCCKHUE METOIbI
JUISL pemieHust 3anad MpoQeCCHOHATBHON
JIEATENILHOCTH

[IpuMepHbIe TpakTUYECKUE 3aIaHUs 11l IK3aMeHa!
3agaua 1. B taGnuie npuBeneHsl 3HaUCHUS aCOPOLIMK BUCMYTa HA MIOBEPXHOCTH

paciuasa In-Bi mpu 1000 °C.
[Bi], at.% 0 5 7 10 |15 |20 |25

1;_.1‘0‘4&_}%2,0 35 (41 |55 |55 |55
1

1. ITocTpouts U30TEpMY aICOPOLIUU BUCMYTA.
2. OnpenenuTh BETUYHHY MPEACIbHON ancoporu I .
3. OnpenenuTs MIOMAAb TOBEPXHOCTH, TIPUXOISAIIYIOCS Ha aTOM BUCMYTA.

3agaua 2. B Tabnuie mpuBEeACHBI 3HAUEHUS MOBEPXHOCTHOTO HATHKEHHUS BOJIHBIX
pacTBOpPOB TMpOMNaHOJIA TIPU 25°C. Konnenrpanuss mnpomanona  Cppon  BBIpaXKEHa
MOJIIPHOCTBIO.

Crpon, 0 (010203040610

MOJIB/TI

o /T2 |62 |54 |48 |44 |38 |35

1.0npenenuTh ancopOIUIO CIUPTA HA TOBEPXHOCTH PACcTBOpA.

2.IlocTpouTh U30TEPMY aICOPOITUU CIIUPTA.

3.0mnpenenuTs BENUYUHY TIpeenbHON aacopOuuu [,

4.0npenenuTs MI0MA b HOBEPXHOCTH, MPUXOISILYIOCS Ha MOJIEKYJLY IIPOIIAHOJIA.
3agauya 3. B Tabnuie npuBefeHHl 3HAYCHHUS MOBEPXHOCTHOTO HATSHKEHHSI BOIHBIX
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0
pactBopoB amuHoHOia Tnipu 25°C. KoHieHTpanus amuHO’Ia Cavun  BBIpOKEHA
MOJISIPHOCTBIO.

Covms 0 0,02 | 0,04 | 0,06 | 0,08 | 0,10 | 0,15
MOJIB/TI

GM,ZZJHDFZ 62 54 48 44 38 35

1.0Ompenenuts aacopOIHIO CIUPTA HA MOBEPXHOCTH PACTBOPA.
2.ITocTpouTh H30TEPMY AACOPOIIMH CIIHPTA.
3.0npenenuTs BETMUMHY IpeAenbHON agcopounu [ .
4.0npeaenuTs MIOMIAIb TOBEPXHOCTH, MPUXOASIILYIOCS Ha MOJIEKYJTy aMUHOJIA.
3anaua 4. Vcnons3ys ypaBHeHue JISHrMIopa, HAlTH BEIMYUHY aIcOpPOLIMH a30Ta

Ha LeoNuTe NpH pasHoBectoM papienun 359 ITa, ecmt £ =301 O xrjr, a
koncranta K=0,156.

3amaya S. YienpHas NOBEPXHOCTh AKTUBUPOBAHHOIrO yris paBHa 400 M2/
[InotHOCTH, 3THNOBOTO cnuprta npu temmneparype 293 K pasna 789,5 kr/m°. Haiitu
MaKCUMaJIbHOE KOJIMUYECTBO ITHIIOBOTO CITUPTA, KOTOPOE MOXKET ObITh a1IcOpOMpoBaHo 1 r
yTJIs IpH 3T0# Temmnepatype. [IpuHATh, 4To CIUPT aacopOUpyeTCs MOHOMOJIEKYISPHBIM
CIIOEM.

3amaua 6. VielnbHas IOBEPXHOCTh AKTHBHPOBAHHOrO yriisi paBHa 400 M2/r.
[TnotHOCTH XMOpOdopmMa mpu Temneparype 293 K paBna 1489 kr/m°. Haittu
MaKCHMaJIbHOE KOJIMYECTBO XJI0pOPopMa, KOTOPOE MOXKET OBITh aIcOpOUPOBaHO 1 T yriast
npu 3Toi Temnepatype. IIpuHsaTh, 4T0 X10poPopM aacopOUpyeTcss MOHOMOJIEKYJIIPHBIM
CIIOEM.

3agaya 7. YienbHas NOBEPXHOCTb AKTHBHpOBaHHOro yrisi paBHa 400 M2/
[InotHOCTH MeTHIIOBOTO cripra npu temmneparype 293 K pasna 800 kr/v°. Haiitu
MaKCUMaJIbHOE KOJIMYECTBO METHIIOBOTO CITUPTA, KOTOPOE MOXKET OBITh acopOupoBaHo 1
r yris npu  3ToM  Temneparype. [lpuHsATH, dYTO CcHOUpPT  axcopOupyeTcs
MOHOMOJIEKYJISIPHBIM CIIOEM.
[IpumepHBbIe pakTUYeCKHe 3a1aHus Ul SK3aMeHa:
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CtpouTh HM30TEpMYy TOBEPXHOCTHOTO HATSDKEHUS H  ONPEACSITh  IpaduvecKu
MMOBEPXHOCTHYIO aKTHBHOCTh. OOBSICHITH XapaKTep Pa3IMYHBIX HU30TEPM aJICOPOIUH.
OmnpenensaTh pa3Mep KOJUTOMIHBIX YACTHIl UCXO/S U3 ONTHYECKUX CBOMCTB KOJUIOMHBIX
cuctem. CocTaBisTh GopMyIbl MULlEUT. PaccuuTeiBaTh mopor koarymsuud. OnpenensTh
MEXaHU3M KOATYJISIIIHH.
Hanwucats popMyInbl MUTIEIIT CAEIYIOIIUX 30JICH:
a) 30i11 kapbonara 6apust BaCO3, cTabmiM3upoBaHHOTO XJIOPUIOM Oapus;
0) 301151 cynbduaa cBuHLa PDS, cTaOMIN3MPOBAHHOTO CYIb()HIOM HATPUS;
B) 30151 OpoMuia cepedpa AgBr, cTabumM3upoBaHHOTO HUTPATOM cepedpa;
r) 3011 Tuapokcua xesnesa Fe(OH)s, cradbunusupoannoro Fe(NO3)s;
1) 3ot xaopuaa ceunna PbCl,, crabuimn3npoBaHHOrO XJI0PHIOM Kajlvs,
e) 3011 cynbdara 6apust BaSO,, cTabumm3upoBaHHOTO CyIh(HaTOM KA.
[TpumepHOe 3aaHKe )i pacuyeTa pacueTHO- rpaduyeckoi paboThI:
Bormpocs! 11t camocTosTensHON paboThl 00yYaOIUXCSI:
1. Bkiag pycckux yd€HBIX B Pa3BUTHE KOJUIOMTHOW XMMHHU. 3HAUCHHE KOJUIOMIHOU
XUMUH.
2. CocTaBUTh CXE€MBbI CTPOEHUS MUTIEIT KOJIJIOUTHBIX PACTBOPOB TI0 33JIaHUIO.
3. I'pyboaucriepcHbIE CHUCTEMBI. DMYJIBCHH, IEHBI, CYCIICH3UH, adPO30JH. MeTobl
MOJIy4eHHUs. Y CTOWYHBOCTD, CTAOMIIM3AIUS U pa3pyIIeHHE.
4. CBolicTBa 30J1€H, CTPOEHUE YACTHI] 30J151. Y CTOMUMBOCTb, KOATYJIALINS U CTAOMIU3AIHS
30JI€H.
5. MeTobI onpe/ielieHrsT TOBEPXHOCTHOTO HATSIKEHUS.
6. BnusiHue nucnepcHOCTH Ha (PU3UKO-XUMUYECKHE MPOLIECCHI.
7. OnTHYeCKHEe METOJIbI OIIPEICICHHIS TUCTIEPCHOCTH.
dopmMynUpoOBKa 3a/1aHuUs

VYCcTaHOBUTh, KakuM U3 aJCOPOLMOHHBIX ypaBHeHUH - @peiiHnxa win
JIsHrMIOpa, OMUCHIBAETCA MPOLECC aACOPOLUN HEKOTOPOH KUCIOTHI. M3BeCcTHO, UTO NpH
ancopbumu u3 200 M1 BOAHOTO pacTBOpa ATOM KUCIOTHI Ha 4T aKTUBUPOBAHHOTO YTJIS
KOHIICHTPAllUsl KHUCIIOThl YMEHBIIAETCS, B 3aBUCMMOCTH OT MCXOJHOW KOHIIEHTpaluu
(Coi), no 3HaueHud C;. HaliTu KOHCTaHTBI B YCTaHOBJIEHHOM Bamu ypaBHeHHH
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aJcopOIMy, a TaKKe pPaBHOBECHYI KOHICHTparuio pactBopa (Cs) mpu TOH ke
0 3
TEMIepaType, €CIU MUCXOIHAsT KOHIICHTpAIUs KUCIOThI Obl1a C'j = ... MOJIB/IIM, a Macca
azcopOeHTa 4r.
Hcxomuble JaHHBIE JUIA UCCIIENOBAHUS

- HcxoaHas KOHIEHTPAIUS Konuenrrparwst ocie apcopouuu  C; | -
o & 2 C°, monb/mm® MoIb/IM° - =t
s s - 0 0 0 0 o3
S = 55 C C% C (O C G Cs Cy (G-
T & | g S

- 0 =

1 2 3 4 5 6 7 8 9 10 11

1 1 0,10 0,20 0,30 0,40 0,074 0,157 0,244 0,335 0,05




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHH
OLICHUBAHUS:

[Ipomexyrounas arrecranusi 1o gucuumuinHe «KommowaHas Xumus» — BKIIOYaeT
TEOPETUYECKHE BOTPOCHI, TO3BOJISAIOIINE OLEHUTh YPOBEHb YCBOCHHUS 00YYAIOIIUMUCS 3HAHUH, U
MPAKTUYECKUE 3aJjaHMsl, BBISBISIIONINE CTENEeHb C(HOPMUPOBAHHOCTH YMEHUW U BIaJICHUH,
npoBoanTcs B hopme dk3amMeHa U B (hOpMe BBHITIOTHEHHS U 3aIIUThI MHAUBUIYAILHOTO 3aJaHMSI.

DK3aMeH 10 JaHHOW TUCIHHILIMHE MPOBOAUTCA B YCTHOH (GopMe MO SK3aMEHAIIMOHHBIM
OwiieraMm, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUECKHUX BOIIPOCA U OJHO IPAKTHUECKOE
3aJlaHue.

IMoka3aTeu U KPUTEPUU OLIEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» (5 6aiioB) — 00yYaromuiicss TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYEeCKOe U TIIIyOOKOe 3HaHue
yueOHOro Marepuaja, CBOOOJHO BBIMOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJIHO OIEepUpyeT
3HAHHUSIMH, YMCHHUSIMH, TTPUMEHSET UX B CUTYAIlHsIX MMOBBIIICHHON CIIOKHOCTH.

— Ha OLEHKY «Xxopomo» (4 6amia) — o0yJaromuiicss 1eMOHCTPUPYET CPEAHHI YpOBEHb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHBI, HO JOIYCKaIOTCS
HE3HAYUTENbHBIE OIIMOKH, HETOYHOCTH, 3aTPYAHECHHUSI IIPH aHATUTUYECKUX OTepalusix, mepeHoce
3HAaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[HH.

— Ha OIICHKY «YydOBJIETBOPUTEJbHO» (3 Oamia) — oOydYaromIuiics JIEMOHCTPUPYET
MOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B XO0J€ KOHTPOJIbHBIX MEpONPHUATUI
JIOTTYCKAIOTCS OLIMOKU, TPOSIBISETCS OTCYTCTBHE OTIEIbHBIX 3HAHUW, YMEHUMW, HaBBIKOB,
0o0Oy4arolMiCsl HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS TMPU ONEPUPOBAHUU 3HAHHUSAMH U
YMEHUSIMHU NPU UX TIEPEHOCE HA HOBBIC CUTYAIUH.

— Ha OLICHKY «HeY/10BJIETBOPUTEILHO» (2 Oayia) — 00yJarouiicss IEMOHCTPUPYET 3HAHUS
He Oosiee 20% TeOpeTHUECKOro MaTepHalia, JOMYCKAeT CYIIECTBEHHBIE OLIMOKHU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PEIICHH MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYIOBJIETBOPUTENbHO» (1 Oamn) — oOyuaromuiicss He MOXKET TMOKa3aTh
3HaHMS Ha YpPOBHE BOCIPOU3BEACHHS U OOBsACHEHUS WHPOpMAIUU, HE MOXKET IOKa3aTh
WHTEJUICKTyaJIbHbIE HABBIKH PEIICHUS TPOCTHIX 3a/1a4.

DOKk3aMeH 10 JaHHOW  JUCIHUIUIMHE TPOBOAWTCS B  (opMe  TeCTHPOBAHUSL.
Dx3aMmeH B (opMe TeCTUPOBAHUS (B BHIE€ KOMITBIOTEPHOTO TECTUPOBAHMS) BKJIIOYAET TECTOBBIC
3aaHusl (BONIPOCHI U (WJIM) 331a4H 110 BCEMY KypCy TUCLMITIIHHBI).

IToxa3aTeu U KpUTepHHU OLlEHMBAHUS IK3aMeHa B BH/Ie TeCTa:

— HA OLEHKY «OTJIHYHO» (5 0a/1/10B) — 00yYaronIuiicss AEMOHCTPUPYET BHICOKUI YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMAaTHYeCKOe U TJIyOOKoe 3HaHue
yueOHOro Marepuajna, CBOOOJHO BBINOJHSET MPAKTUYECKHE 3a/laHus, CBOOOJHO OIEepUpyeT
3HAHUSIMH, YMEHUSMH, IPUMEHSET UX B CHTYAIIHsIX TTOBBIIICHHON CIIOKHOCTH, YTO COOTBETCTBYET
pe3ynbTaTy TectupoBanus 75% u 0oJiee;

- HA OLIEHKY «Xopomo» (4 0anna) — oOydaromuiics AEMOHCTPUPYET CPEIHUN YpOBEHBb
c(hOpMUPOBAHHOCTH KOMIIETCHIIMI: OCHOBHBIC 3HAHMS, YMEHHUS OCBOEHBI, HO JIOIMYCKaIOTCS
HE3HAYUTENbHBIC OMMOKH, HETOYHOCTH, 3aTPYJHEHUS MPU aHATUTHUECKUX OTNEPaIIUX, IEPEHOCEe
3HAHWM W YMEHHUM Ha HOBBIE, HECTAaHJAPTHBIC CHUTYAIlMHU, YTO COOTBETCTBYET pPE3YIbTaTy
tectupoBanus 60 -74 %o;

- HA OIIEHKY «YyJIOBJIETBOPUTEILHO» (3 0amia) — oOydJaronuiics IeMOHCTPUPYET
MOPOTOBBIA YPOBEHH C(HOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOJ€ KOHTPOJBHBIX MEpPOIMPHUSATHI
JOMYCKAIOTCA OIIUOKH, TPOSBISETCS OTCYTCTBHE OTACTBHBIX 3HAHUM, YMEHHUH, HaBBIKOB,
00ydJaronuiicss MCHBITHIBACT 3HAYUTENIBHBIC 3aTPYIHEHUS TPH ONEPUPOBAHWU 3HAHUSIMH U
YMEHHSIMH TIPU UX TMIEPEHOCE Ha HOBBIE CUTYAIIMHU, YTO COOTBETCTBYET PE3YNIbTATy TECTUPOBAHUS
50 - 59 %;

- HA OLIEHKY «HEY/OBJIETBOPHUTEJIBHO» (2 0aia) — oOydyarouuiicss He IEMOHCTPUPYET
3HAHMUSI TEOPETUYECKOr0 MaTepuana, JOIMYCKaeT CYIIECTBEHHBIC OIMUOKH, HE MOXKET MOKa3aTh
MHTEJJICKTYyaJbHbIE HABBIKM PELICHHS TMPOCTBIX 3aJad, 4YTO COOTBETCTBYET pe3yibTary
tectupoBanus Mmenee 50 %0.



