MHHHCTEPCTBO HAYKH W BbICLLIEETO OBPA3OBAHHMA POCCHUHCKOH ®ENEPALIMH

HOBOCHBHPCKHH TEXHOJOI HYECKHH HHCTHUTYT (OHJIHAJT)
QEIEPAIIBHOIO MOCYIAPCTBEHHOID BHOILKETHOIO OBPA3OBATENEHOIO YYPEXIEHHA
BBICILIET'O OEPA3OBAHHA

«POCCHIICKHI FOCYIAPCTBEHHbBII YHUBEPCHTET MM. A.H. KOCBITHTHA
(TEXHOJIOI'MH. JU3AHH. HCKYCCTBO)»
(HTH (dmmman) PT'Y mm. A H. Kocriruaa)

VYTBEPXK]IAIO

3amM. nupekTopa no yuyedHo-
MeToaHYecKoii pabore

P al Meaypuna I.I"./
LY » ok 2019r.

PABOYASI IPOTPAMMA YYEBHOMN JUCIHUITITHHBI

XHUMU
Hanpapnenne noAroToBKH: 29.03.03 Texnomorna nomMrpaHYecKoro | yIakoBO4YHOTO IPOM3BO/ICTEA
IIpodune noaroToBKH: TexHonorna v OM3aiH YIaKOBOYHOrO MPOH3BOIACTBA
Krpamupukauua (cTeneHs)
BBITYCKHHKA: Oaxanasp
Gopua obyuenus: Oynas, 3ao4ynas

DakynaeTET: TEXHOIOTHH M OH3aiiHa, 3a09HOr0 00y4YeHHs W IKCTepHATa
Kadenpa XHMHH, XHMHYECKOI TEXHONOTHH H TOBaPOBEICHHA

Kype: 1 Cemectprr: 1,2 (1)
Ounas dopma obyuenus
Jlexkumn 36 gac./1 3.e. (16 yac.*) Dxzamen 1,2 cemectp
[TpakTHYeCKHE 3aHATHS - yac./ -3.e, ( wuac.*) 3aqer -
JlaGoparopHele 3aHATHA 72 yac./2 3.e, (16 yac.*)
Kypcoeoe npoekTHpoBaHHe -yac./-3.e.
CamocToaTensHas pabora 160 uac./443e. (B

T.4. KOHTpOAb 63 )
Beero 360 vac./10 3.e.
B.1.4. KoHTaKTHAA paboTa 200 4ac,
*B T.4. B MHTEpaKkTHBHOH topme (32 uac.*)
3aoynan gopma odyvenus
Jlexumnn 8 vac./0,2 3.e. (4 uac.*) JK3aMeH 1 cemecTp
[MpakTH4YeCKHE 3aHATHA - yac./ -3.e. ( uac.*) 3a4eT -
JlaGoparopHeie 3aHATHA 16 wac 0,4 z.e. (6 uac.*) KourponsHaa | cemectp

paboTa

Kypcoeoe npoekTHpOBaHHE -yac./-3.e.
CamocToaTensHas pabora 320 yac./4,43.e.( B

T.4. KOHTPOINE 9 u)
Beero 360 vac./10 s.e.
B.r.4. kouTakTHaA paboTa 40 4ac,
*B T.4. B MHTEpaKTHBHOI dopme (10 uac.*)
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Pabouas npozpamma cocmagnena Ha OCHOBAHUU CAEOVIOUUX HOPMAMUBHBIX 0OKYMEHMOE!

|.@enepansHoro  rocyaapeTseHHoro o0pa3zoBaTeNbHONO CTAHOapTa  BHICLIETO
obpasoBanus 1o HanpapneHuto 29.03.03 «Texuonorus mnonurpa@uyeckoro u
YIaKOBOYHOIO MPOM3BOJACTBa» (ypoBeHb Dakanaspuara), peaau3yeMoH B COOTBETCTBHH C
@®I'OC BO, yreepaaeHHbIM NprHkazoM MunoOpraayku Poccun ot 22.09. 2017 Ne 960

2. bazosoro yuyebuoro nmnnaHa. Hanpasnenue: 29.03.03 «TexHonorus
MOJUrpa(MyUecKoro U yNnakoBOYHOro MpoOU3BOACTBAY

3. O6pazoparensHoid  nporpammbl. Hanpasnenwe: 29.03.03  «Texnonorus
MoJUrpadHYecKOro H YNakoBOYHOrO NPOH3BOACTEAY, NPOdHIL NOArOTOBKH « TexHonorus
M AM3aiiH YIIaKOBOYHOrO NPOU3BOACTBA»

4. PaGouero yuebnoro nmnnana. Hanpasnenwe: 29.03.03 «TexHonorus
noaurpad)MuecKkoro W YNakoBOYHONO NpOM3BOACTBa»  (KBanubukauus (CTereHb)
«bakanasp»). [lpoduns noaroroBku «TexHonorus WM JH3aHH  YNAKOBOYHOIO
npousBojacTBay. — HoBocubupck: HoBocHOMpCKHiA TeXHOMOTHYECKHH MHCTHTYT (dumnan)
®I'BOY BO  «Poccuiickuit  rocynapctBeHHblii  yuusepcuteT HM. A.H.Koceirnna
(Texnonoruu. Jlnzaiin, Mckycerso)». Yreepuaeno yuensim copetom HTH (punmnan) PIY
um.A.H.Koceiruna

PazpaboTumkH: o

KaHI. XHM.HAYK ﬁgl‘%_ i Benuno A.D.
e

Pelensent: raihg

I01L., KaHI.XHM,.HaAYK = - Eruna H.C.

PaGouas nporpamma paccMoTpeHa Ha 3acegaHnu kadeapwsl XXTuT (nporoxon Nel3
ot 24.06.2019).

3aB. kadenpoit XXTuT 7.0 5

L
JIO1L., KaH/1.XMM . HayK g’ ;éfé Eruna H.C.
Hexan @Tull ;
JIOLL., KAHJ1.TEXH.HAYK Bepuwmnnuna HM.B.
Jexan @30u2 /

J0L., KaH[I.TEXH.HAYK }M{ ’ [Mandeposa E.I'.




Peueninn
A paAlouyIo NPOrPAMMY JTHEUHILIHHE Xuvua
ocnoenofl olpasoasrensacil nporpasvms: FHTH {duaraaa) PT'Y A . Kocsiruna
no HANPARTEHEK 29.03.03 Texnomorss noaErpagu=ecore i YIRK0BKY HOTD HPOHIROICTRA
nANpARNENNGCTR APOdIE «TeXHON0THE B AHHAN YRaK0BOTHOTD NPORIBOICTERS,

B coomeevcraan ¢ I'OC BO no  wenpusnemwo  29.03.03 Texmosorws OOIHTPADHYECKOTS M YRAKOROSNOID  0pONIB0ICTES
HATpABIEHOCTL/NPOpMAL S TEXHONOTHA H EHIAHAH YEKOBOHHOND NPOHIBOACTALS, INCUHILIHHE HIYHBETCH B pamkex Gnoks Bl
Pumaliorinkom padoucit nporpasmes ancupmmnne (PT1L) «XMMuan SEI9ETCH KIHILXHM. HAYK watheaper JOCTWT HTH (funuana) PIY wa A H. Kocuring
Benrno A,
TN T | KPHTEPHH OUEHKH FIY OTMETKA O
| COOTBETCTHHH

1 ey wayuenus IHCUHNIHIE

la
3 Llenn coomecens © 0BUMMH LENAMH OCHOBHOH oOpasoaarensuodl nporpasmel (OOF1), B ToM Ja
YHcne
= HMCIOT MEHIHCUHITHHADHEIR XapaKTep,
- CEA3AHHLL ¢ TARAYAMH BOCTHTEHHA,

TIponyeHa Coth JHCUMILTHHE C GPYIHMH AMCLMRINHaMK pafouero yueluore nnana ro OOT]

[l

EF

MponHean BRIEL SHCURLTHEE NPH HOPMBPOBIHAE koMneTeHIH (0K, OTIK, [TK);
= no @FOC BO no BanpanncHmio]m)
= no DOTT

] Ipn dopusposanns TPeGOBEHHA K pesvinTaTaw OfVHEHHA N0 AWCLEANIHHE (30ETE, yMeTs, | [la
BUHETL| YITCHD PEayInTETH OfyscHi, npusenentme 8o GNOC BO no nanpasnenmo{am)

. .

i [ i Copspmanie AHCUHMIRHG CTPYKTYPHPOBAHO 110 BHARM YYCOWMX 3AHATHA © yumanned wx | [l
j | DOTRCMOR, !
i T | PaCMCT BPSMEHH B MPOTPEMMC COOTBETCTBYET OOBEMY Yacom, OTBENEHHOMY HE Wavuenwe | [la
: JUHGEHITHHBL 10 yeGHOMY TnaHy.
8 | Mpeactaenen Temamauecksl noan nexuud M npacTHseckuy  (Iaf0paTOpHLN, cemuuapokkk) | Ja
! | sanuTeit
| ) | Orrpaicching COBPEMENIILIE JOCTHREHAS HAYEH MPHMEHHTERRHO K KOHKPETHON JHCUMNIHEC MNa
i
HH T Yumano yuefio-semoansecaoe ofecreswesnHe JHCIHNANHLL B TOM YHCIE: ﬁa
|- MEPEHiL GCHOBH0M H AOMOARHTEALHOA THTEPETYDEL, JIEKTPOHHAE PECYRCOR
| = METOARMGCRHG PEROMEHARLMH (MUTSPHAIL) NPENOARBETETHO, | |
! | - METOAHYGCKHE PEROMEHARIMK CTYIEHTEM. ! i
| i1 L Yieesann (FOPME TEKYIEIT, NPOMEKYTUSHOND H MTOIOBOTO KOIMPOA. Jiny
i 12 B upunomcHnd K& NPOTPAMME NPHBCICHE BOMAL OUSHONHMX Cpeacts (WOC) BONpock Jue | [l

CAMOROHTDOMS o IPOBCPKH KEYSCTBA 3HEHHA CTVISHTOR KOMINEKT TECTOR N0 AHMCLATLIHHE
MOTOMHYECHKHE  PCEOMEHIANMN Do NPOBEACHHED  NPAKTHYCCKHN  I8HATHH; EOMMIEKT
“HAMCEELHOHHLIX ﬁl-{.lbc']'ﬂ_ﬁ._

13 DOC couepmaT MATEPHAND, PASPRBOTRHHLIC 1A OCHOBE PERTBHELS NPAKTHYCCKNX CHTVAILNN, § Tom | 2

WHCIC, CHATANMBIY CO creumndmKol Manory M cpentero GHanecs

i4 BriseacHibie. HEOCTATKIIAMEAHHAPCROMENIALINN PCUCHICHTI. (HEOOIOIUMACHTs conpauents, | Her
ANTOIREIIR Wi REPEPABIMEL SMOEIeNbIX wacmell mascma pywonucn) i

K sipouecey paapaborsn 1 akTyanisates PTUL » yweBno-weroameciin wateprasos ancumnmnme | et
APHBMRKIIOTEA  PAGOTONRTENN, OPMCHTHPOBANNLIE HE BRTYCKHWKDR UPOTPAMMEL Jwicmue &

| poEpadamie codepavain MPOSRAMME, MPEOOCTIGRIENIE HOTCONSDE MAMEPUANE R awarisd, | !
|_paciening npocpaus, guumsmos u Apoied i |

ol

PITJL eXeumtsesn momeT GhiTh HONONE30SHE A METOANSECKOTD OOECTICYEHEE YYEGH0TD MPOLSCED B PAMKEX 0CHOAHMH ofpaIosarens o
nporpissts HTH (duamana) PIY uw A H. Kocuies no sanpasnenuio 29.03.03 Texnororss NTHIPAREHYLCKOND H YIAKOBOYIOrD NPOHIB0ACTR,
HEMPEENCHHOC TR/ Ipotune « TexHmoris n auialia YNAKOBOYHOrD APDHIBMCTRAY, B NDENCTARMEHIOM Biae:

Penseraear: Eruma H.C,
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1 AHHOTAIUA - MTACHOPT ITPOUECCA

Obo3nayeHHe TOKYMEHTA

[lyaxT
I'OCT ISO 9001-2011

Haumenopanne npomecca

Mudp aucuHnIHHLI
51.0.10

7.3u75 [Ipenosapanne TUCIMMIHHE “Xumus”

Onpenenenne npouecca:
npolece NpenoiapaHna JHCUHILTHEE « XHMHA»
s ouHoft M 3ao4uHOi dopm obydeHus
Hanpasnenns 29.03.03 «Texnonorus
NOIHrpadHYecKoro ¥ YNakoBOYHOTO
MpOH3BONCTBAY, Npodume «Texnonorus u
IOH3aifH YIaKOBOYHOI'O IPOHIBOLCTEAY,
OpHEeHTHPOBAHHLIH HAa BEIMOTHEHHE TpeOoBaHHi
®I'0C BO.

Ilens nponecca:

seimonHerne  Tpebopammit @OIOC BO wu
(QopMHpOBAHHE CHCTEMHOINO MpeACTaBICHHA ©
dyrraMeHTATEHON THCOMIUTHHE “XHMHA , Mepeaada
OCHOBHEIX TEOPETHHECKHX 3HAHWH @O Kypey,
yrioybneHHe MMEIOIMIHXCA CBEAECHHH H [IOJY4eHHE
HOBBIX 3HaHHI H YMEHHH, pasBHTHE XHMHYECKOIO
MBIIITEHHS g peleHHs COBpPEMEHHBIX
TEXHOIOTHYECKHX, 3KOJOTHYECKHX, CBIPHEBBIX H
IHEPreTHYECKHX Ipo0IeM.

Bnapeneu mpouecca:
kadenpa XXTuT

OTeercTBeHHBII PYKOBOAHTEIb MPoOUEcca:
KaH1.XHM.Hayk bemuno A.@.

Bxoas! mpouecca:
Obyuaromnecs ¥ 3HaHAA, TOTyYECHHBIE
o0 y4alonHMHCS TPH 00YYEHHH B CPEIHHX
IIKOJIAX, JHIesX H KOJUIeIKax

Brixoasl nponecea:
B pesynerare HM3y4eHHA JHCHHIIHHBEL CTYIEHT
JoIKeH
IHATH: XHUMHYECKHEe CBOMCTBA MEMEHTOB pPAda rpynn
NEpHOAMYECKOH CHCTEME], BHLI XHMHYECKHX CBA3eH
B pasTHYHBIX THIAx COEMIHHEHHH,
ECTECTBEHHOHAYYHYI) CYINHOCTE TEXHOIIOIHYECKHX
MpOLECCOB, MaTepHaToB MOMHTpadHYecKoro H
YIAKOBOYHOTO TPOH3BOACTBA, BHAL H3MEpEHHH H
ATTOPHTMEI 0bpaboTku IKCIEPHMEHTATBHBIX
JNaHHBIX]
YMeTh: _ NPOBOOMTE  PacdeThl  KOHICHTPALHH
PACTEOPOB DPA3/IHYHBIX COEIHHEHHH, OIpelelsTh
TEPMOJIHHAMHYECKHE XapaKTEPHCTHKH XHMHYECKHX
peakuHii M paBHOBECHBIC KOHLEHTpPAUHH BEIUECTE;
YYACTBOBATE B BEHIABJICHMM ECTECTBEHHOHAYYHOH
CYIIHOCTH OOBEKTOB HMCCNENOBaHHi, y4acTBOBaTh B
MPOBEICHHH TEOPETHYECKHX M 3KCIEPHMEHTANBHBIX
HCC/IENOBAHHH MO CTAaHJAPTHBIM M HECTAHIapTHBIM
METOTHKAM;
BJIAJ1€Th: METOOAMH PACYETa KHHETHYECKHX H
TEPMOIHHAMMHYECKHX XapaKTEPHCTHR XHMHYECKHX
pPEaAKUH ﬁ, CNocoOHOCTEID YYacTBORATE B ONPEeleleHHH
ueneid 1 3anay HCCNENOBAHHA, B IKCNEPHMEHTANBHBIX
HCCNeJOBAHMAX MPOLIECCOB W CBOMCTB MaTepHaNoB,
CnocobHOCTRIO YHACTBOBATEL B NOAMOTOBKE MATEPHATIOR
OMA COCTABNEHHA OTYETOB

Tpebopanusa K BX0JaM Mpouecea
Cootsercreue TpeboBannam ®@I'OC BO,
KOMIIETEHIHH, HeoOX0QHMEIE 14 H3y4eHHA
IHCLHIUTHHEI (X HMHA Y,

Het Tpeforanuii k Bxomam

Tpebosanua K BHIX0AAM NpoLecca
Cootsercteyiommue tpedosanuam OI'OC BO,
KOMIETEHIHH, OTY9aeMBble MOCTE H3VUEHHA
aucuHnTHEsl “XuMHA": criocobeH NpHMEHATE
€CTeCTBEHHOHAYYHEIE H 00IEHHIKEHEPHEIE SHAHAA,
MEeTOabl MATEMATHYECKOTO AHANMH3A H
MOJENMHPOBaHHA B 001acTH npodeccHoHATEHOM
nearensrocTH (OITK-1)

4




IMocrapmukys nponecca:
l. cpenHHe MIKOIEI
2. THMHa3HH
3. JHOEeH H KOLUIeTHH

IMoTpebuTenn npouecca:
Obyuarommecs 1 xypca ouHolt W 3aouHOH opM
o0yueHHA H MX OyqymHe paboTonaTesnH

Vnpapasoumme Bo3aeicTBHA:
&I'OC BO;
pabounii y4eOHEI! aH,
pabodas mporpamMma o AHCUHIITHHE,
MTOroBag arTecTalud [0 JHCIMILUIHHE: IK3aMeH

OcHOBHBIE pecypesl:
10 2aueTHBIX e IHHHII:
Qunas gopma obyuenus:
36 yacoB nekumii; 72 yaca nabopaTopHbIX paboT;
160 camocTosTensHO#i paboTEl B T.4 63 Yaca
KOHTPOJIB;
3aounas dopma o0y4eHHS:
8 wacoB nexumii; 16 9ac. nabopatopHeix pabot; 320
qac. caMocToATeNbHOM paboTh! B T.4 9 Yac. KOHTPO/Ib
xuMugeckue naboparopun (ayn. 309, 405),
ayIHTOPHEI (QOHI, HHOOPMAIHOHHO-OHOIHOTEYHBIE

pecypest

KouTpoanpyemsie napaMeTpsl npouecca:
- sKk3aMeH (ounas Qopma obywenms - 1, 2
ceMecTp, 3aouHas Gopma obyuenns - 1 cemectp)
- y4acTHe B ayauTOpHO# pabore,
- BHINIOJIHEHHE W 3aUIMTa 1ab0opaTopHEIX paboT
- BRIMIOJTHEHHE JOMALIHUX 3aTaHHHA (0YHAd
topma obydeHnA)
- BRINIOJTHEHHE KOHTPOALHON paboTel (3a04Had
dopma 0byueHRA)

MeToabl H3IMEpPeHHs MAPaMeTPOB NpoLecca:
Peiituaroeas mkana 100 6annoe, 3x3aMmeH

IMokazaTenn pesyIbTATHBHOCTH:
BHINONIHEHHE 3AMIaHHPOBAHHEIX MEPONPHATHIA B
CpoK; peitTHHT, oDecneunBalomnii MomyyeHHe
3a4eTa, JOMYCK K IK3aMEHY

[lepuoan4HoCcTs OUEHKH:
HEMpPepEIBHO COTNMACHO rpadHKy NpoBeleHHs
3AHATHH H [10 3aBEPIIEHHIO H3YYSHH QHCIHTITHHEI




2 MECTO JUCUMUIJIMHBI B CTPYKTYPE OIl BAKAJIABPA

Nucuunauna 51.0.10 « Xumusy» BXoauT B broxk 1, obs3aTensHas 4acTs.

Tabauua 2.1 — [IpUHUMIIEI TOCTPOCHHS JUCLHIUIHHBI

IMpununn
(ocodennocnin)

Coaepxanne

1

2

Hapo ducuunauns

Bazopas 4acTh THCLHILTHHEL:
CJCHOBHEIE XHMHYECKHE MOHATHH, 3AKOHE] H
1AKOHOMEPHOCTH NPOTeKAHHA PeaKuHi, CBOHCTRA BEILECTB

DE][“E"IJ]E MOIETHY JTHCIHIL T
(MUIAKTHYECKHE CAIHILE)

STEHTRN R

“Arom”. “Monexyna”. “XuMHUECKad CBA3b H CTPYKTYPa
monekya”. “TepmoanHamuka”. “KuHETHKAE XHMHUECKHX
peakumii”, “Jlucnepcnbie cucremel . “PacTBophl,
KOHLEHTPALMA PACTBOPOB”. “OBMEHHBIE H OKHCTHTENBHO-
BOCCTAHOBHTENLHBIE PEaKlHu ™. “IIEKTPOXHMHYECKHE
npotecch”. “OpraHHyeckue COEaMHEHns™ . -

“ITonumepuzauns”. “Ilonuxonnencamnms”

obpazoBaTensHOM nporpaMmel (C6A3u C
ROCACOVIOWIHME OUCHUNTHHAMI)

Obecnevenne nocaedyIoniux TACIHILTHH | 3HAHUA W HABBIKH, NpHODpPETEHHBIC B PE3Y/ILTATE H3YUCHHA
NAHHOA  AMCUMIIHHE], HeoOX0oaMMbl Kak OasoBbliH M

BCTIOMOraTeNbHEIH HHCTPYMEHT UTA H3yHeHHs JMCLHILTHHEL |
npod)eccHOHANBHOrO LHKNA:
-Xumua u guanka BMC;

| Mpakmuiseckan qanpasjieniocThs
(HPaKTHYIECKAS YACTh) JINCIIHTLINHEI

IMpakTn4cckan YACTE ducHunIuib COOEPHHT:
naGopaTopHbiii MPaKTHKYM, HH(pOpMALH H
JKCTIEPHMENTANLHBIE  paboThl  KOTOPOro  cnocoOCTBYIOT
COBEPILCHCTEOBAHMIO M TPHODPETEHHIO HOBLIX 3HAHMIA,
HABLIKOB W YMEHHH

Vuer uHHBHVAILHBIX 0coDeHHOCTER
l'}ﬁ}"‘lﬂlﬂlllH."{CH‘ PCLITHIAILNA TPaBa [’-bl'ﬁﬂpﬂ
cnocoba yuenus

BoamomnocTs paboTats B CBOEM TEMIE;
noabop HMHAMBHIYANBHBIX  3aJdHMi  PasHOro  ypOBHH
CJI0KHOCTH

‘ Onucanue OCHOBHBIX «TOYEK» KOHTpOIA
|
|

3aiura nabopatopHeix padbot

MPOMEKYTOUHBIH KOHTPOIIb;
HTOTOBLIA KOHTPOL (IK3aMen)

Jucwimna ¥ coepemennse
i opManioHHble MEXHON0ZIN

IMaker oguensix nporpamm MS Office

OnUcaHHE OCHOBHBIX HTOYEK» KOHTPOIA

3ammTa nabopatopHelx pabor
MPOMEKYTOUHBIH KOHTPOJIb;
WTOTOBBLIA KOHTPOE (IK3aMeEH)

ﬂl[l.'l[]ll[.ili'l'llil W coapemeininbie
IfIﬂjEiﬂPMfl’I{HI?HIHH’E EXN TS

Maxer odpmenwvix nporpamm MS Office
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H uHadaren 1wHe SwunyArodu nonkogodeu s HO¥3OhHpEAdIHMEOL BRLI3hEN

HLIOHIDLEDN]
HongireHounddadodn
HL2BIQ0

# KHHegoduIroron
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4 CTPYKTYPA U COJEPKAHUE YYEBHOH JUCLUILIMHBI

4.1 O0Bem AMCUHIITHIEI H BHABI yuebnoii paboTs

Tabnuua 4.1 = O6wem AHCUMIIHEBL U BUAbI y4eGHOI paboThl
(Bunucka vz paboueso ywefiuoao nrana owrod dopas obyuenns)

Propma TpyhoemrEocTE Bua yu. Pacnpeaenenne no
KOHT PO, IANAT. KYpeam i cemecTpas
CEMECT B uacax | '
C NPenoaABATCANMN CPC IKI Beero |
T I kype I kype
AYAMTOPHBIC Kourakr
] 1.e. | cemeeTp 2 cemectp
KL, 3. JAHATHRH Ha#A
JIK | I3 | B BCETD
(L2 - (36| - | 72| 200 | 97 63 360 10 JK 18 18
| n3 - -
L] JIb 36 36
{Bunuesa nz pabovero ywebnoso miana saosnob chopmer obyven)
Dopma TpyloemMKoCTh . Bua yu. Pacnpeaeaenne no kypeam
KOHTPOAH TAHAT. H CEMECTpam
» B uacax
ceMecTp € NPCnOIaBaTeIsIMH CPC | zauer | Beero
gl F e : 1 kype 1 kype
{ AYANTOPHBIC KonTak IK: | E 1.8,
i 3am | & = | | | cemecrp 2 cemeeTp
K3 JIHHTHH I'HEH
| " 1K [n3 ] )6 | scero |
1 | - 8 - 16 40 | 311 9 360 10 JIK 8 -
I3 - -
P . . ] . JIB 16 -

4.2 Pazpenst aneunniannst (1ada.4.2)
O6masn TpysoemkocTs aAMcUnIMHELL coctasager 10 sauemunix edunuu, 360 uac.

Tabnuua 4.2 — Paznens! IUCLUMITIMHEI
Ounasg popma oOy4ueHus

N Paznen Bua yuetnoii paGoTel, BRNIOYAR CAMOCTORTEALHYIO Dopmn Tcﬁymcm_!
n'n JCUNNA B % padoTy obyuaiomnies KOHTPOJIH |
E TPYIOEMEOCT YeneeaeMocTH
E B qacax B 3.0,
S JK | Ak | N3 | wowraktuan | CP
I paboTa
|
| 2 3 4 3 6 7 8 9 10
I | Peakumnonnas TEREE 28 12 | 111 | nocemenne
crnocodHOCTD | NIEKLHIA,
BCLICCTE BLINOJIHEHHE
| nabopaTopHBIX
paboT, HaMmHCaAHHE
OTUETOR, 3aMTa
JIP, BmmonHeHHe |

JoMallHero
JATAHHA




[Tponomnxenune tTabanust 4.2

| 3

10

(B ]

| XHMHYCCKas
KHHETHKA H
TEPMOIAHIIEMHEKA

il
L=

NoCelIcHHE
TIEKLIHI,
BLINMOITHEHHE
nabopaTopHBIX
paboT, HanmKHcaHue
OTYETOB, 3AlINTA
JIb, BrnonHeHHE
JoMalliHero
3a1aHHs

Lk

XHMuHH
PACTBOPOB

14

36

Hucnepcunie
CHCTEMBI.
Konnouwnnwe
PACTBOPLI

Hroro

16

1,44

NOCEIICHHE
JIEKLIHH,
BBIMOTHEHHE
1abopaTopHLIX
pafoT, HanHcanKe
OTYETOB, 3allMTa
JIB, BeinosaHeHHe
JOMalluHEro
3azanus

0,28

noceleH e
NeKuHi

ib

Hroroseiii
KOHTPONb —
DK3amen

XMMHUECKas
HACHTHIpHKALA

1,47

noceleHue
TNeKLHi,
BBINONHEHHE
nabopaTopHbIX
paboT, nanucanue
OTHETOR, 3allHTa
J1Ib

| Dnexkrpoxumu-
YECKHE CHCTEM I
u OBP

10

30

16

1,27

MOCEILCHHE
NEKUHH,
BBINOTHEHHE
NnaGopaTopHbIX
paboT, Hanucanue
OTHETOB, 3aUIATA
JIb, Bumonuenue
AOMALLIHETO
3a/laHHA




I[Ipononkenne Tabnuie: 4,2

| 1 [2 3] 4 '
r 4 |'3nemcu'rm I 2 ll 12 [[ !54 II ? jTD ! 2?1 o110
|npmumem:oﬁ 2,06 | nocewenue
| |xum:~m | JIeKLUHH,
| BEIMOJIHEHHE
| I | | | naboparopHsIx
| ) pabor, nanucanue
| { OTHETOR, 3allHTa
/ JIB, BhinOHEHKE
I|__‘ - | ‘ JOMalHHX
Hroro 2 | 3 | R
| 'L3 | 2| 18 | 36 r - 100 ( 53 5 Urorossiii
I— I K3aMeq | 2 Ik3amen: 27 yacos KOHTPOE i
IK3amen
/ I T e 200 97 | 10
2 +
| | | 36
+
L I I | | J | 27 |




Jaoynas hopma obyqeHus

MNe Pazaea Bua yuelnoil padoTel, BEIOYMAH CAMOCTOATEALHYIO PopmMel TEKYWEr D
n'n ICL LTI H e padoTy ofyuamumnxcn KOHTROIA
g TPYLOEMKOCTE YENCBACMOCTH
£ B Hacax B 3.0
oo JK | JIB | N3 | wowraktwan | CP
padoTa
1 |2 3 - 5 6 7 8 9 10
1 | Peaxunonnas ) 1 6 - 10 62 | 2,0 | nocewenne

Croco0HOCTE NEKLHH,

BELLCCTR BBINONHEHHE
naBoparopHoi
paBoThl, HANKCAHKE
oTHETA, 3ALUHTA
JIB,  BRINOOHEHWE
KOHTPOABHOH

A | paBoTnsl

2 |Xumudeckas l l &) - 10 62 2.0 | nocewenue

KHHETHKA i NEKLHH,

TEpPMOAHHAMHEKA BElIAIHENRE
naBopaTopHOH
paboTel, HANHCAHHWE
OTYETH, JALLHTA
JIb, BRInOnHEHKE
KOHTPOJILHOH
paboTbl

3 |Xumus pacrsopos | | 1 - - 3 51 1,5 | nocewenne
JEKLHH,
BLINOAHEHHE
KOHTPOMBHOH
paboThl

4 |/lucnepcusie | 1 - - - 10 | 0,33 | nocewenne JiekUHu

CHCTEMBI,

Konnouauee

pPacTBOpHI

3 | XHMHueckas 1 1 - - 2 10 | 0,33 | NOCELIEHHE IEKLIHH
uAeHTHPHKALMA
6 |DNeKTPOXHUMH- 1 1 - - 3 51 1.5 | nocewenne

UECKHE CHCTEMBLI H JICKLIHH,

OBRP BEINOJHEHHE
KOHTROILHOH
paborsi

7 [DnemenTn I 2 < - 10 65 | 2,08 | nocewenne

OpPraHuYecKon JIEKLIHH,

Y¥HUMHH BBEINMOJTHEHHE
naboparopHo#
paboTl, HAMHCAHHE
oTuyera, 3awmra JIb

Hroro 1 § 16 - 40 11| 10 Hroroseiit

=g p > KOHTPOIE —

JK3amet I Jx3amen: 9 4acos KOHTpPONb i e

8 16 | - 40 31110
+9 |




4.3 Coaepskanue pasae 08 y4eOHoil IHCUHIIHHBI N0 BHAAM 3AHATHH

4.3.1 JIeKUMOHHBIC 3AHSITHS

Ta6auua 4.3 — XapakTepucTHKa NeKUMOHHBIX Y4eOHBIX 3aHATHH M CaMOCTOATENIbHOH

paboTbl

Qumnas hopma oOyueHHs

| Ne

Haumenosanue

Cojepsanne pazieaa

| pa | pasaena Ne Obuem, | Cenlak
I 34 | AncnHiL I, TEMELI Haumenosanne TeMel, JHIAKTHRA qyac H Ha
[l | HCIOILIYEMBIC KOMTEeT
a | ﬂE[IEIII-DBH.TE:IbH | BN
| BIC TCXNOJTOTHN,
' HHTEPAKTHENEIL |
| meToal)
I
[ | 2 3 4 3 7
Cemecrp 1
1 | Peaknmonnas 1.1 XHMHA H NEpHOIHYECKas CHCTEMA 3 OIK-1
| cnocobnocTn a71eMeHTOR. OCHOBHBIE NOHATHS H 3AKOHBI
| BEIECTH . | XHMHH
(JIK-nuckyccus; | 1.2 | Crpoenne sewecrsa. Atom. Monekyna. i 2
[T-meTojinl 1 | XHMHYECKas CBA3bL M CTPYKTYPa MOJIEKYIL. '
T.M.) KomnaemenTapHocTh
Camocronreas | CU-1 | 1.1 Cmpoenue anexmponnsix oboiouex 12 OIIK-1
noe uiydcinnc ORTOMOG JNEMENMOG REQPTRIX HEMbIDEX
nepuodoa; s-, p-, d-atemenmes.

| Suexmponiasn Kouguzypayus amoma.

1.2, Jaxonomepuocmu uzMenenus ceoucms
JAEMENMOE 14X coeduneniti no nepuodam
M EPYRAGM.

1.3, Kogaienmuas XUMuMeckan caisn, ee
PAIHOGUDNOCTIU, MEXANUIMbI
ofpazoeanus, xapaxmepucmuxu Honnas

| cenzn. Memananveckas ceazo. Bodopoonas

CHHIb.
.4, Dazosoe u azpecamnoe cocmosiue
HELECIE.

[IpomencyTOUHLIH KOHTPONL

noceuielHe NeKLHii, BelnoiHenue naboparopHeix pabor,
HANIMCAHKE OTHETOB, 3alnTa taboparopusix pabor,

BRINOMHEHWE JOMAITHEND 3a1aHHA

Kowragrmnas
pabora

cpy | CAMOCTOATE/LHAS paboTa noa 3
| PYKOBOJICTBOM NpEno/aBare/a
- KaT | KoHTposk TEKyLeii arTecTaluy 1
wep | KoHTPOAL camocTosTe LHOM paboTEI 6
CTYACHTOB
K I{E}I]C}’J!]:'I'E’l] IHH -




[ | uroro | 10 |
Hmozo no pazdeny 1 4/12/10
2 [Xmmuueckas 2.1 | Ku#eTHka XHMHYECKHX peaKiuii. 7. OITK-1
TePMOIHHAMHKA CxopocTe  peakumii H  METOABl  ee
H KHHETHKA PeEryIHpOBaHHA
XHMHYECKHX
Eﬁixy p— 2.2 (Xumudeckoe H (aszoBoe paBHOBECHE. - OIK-1
IT-uerom: ur..) 2.3 |Tepmopunamuka. DHepreTHKa XUMHYeCKHX| 2 OIK-1
NPOIIECCOB
Camocrosrens | CH-2 | 2.1. Ckopocme peaxyuu, ee 3asucumocms | 12 OIIK-1
HOE H3Y4eHHe Om pazIuyHBIX (haxmopoe.
2.2, Obpamumwlie u HeoOpamumsie
peaxyuu. Xumuyeckoe — pasHosecue.
CMeujenue XUMUYECKOZ0 PASHOGECUA MO0
deticmsueM panuyHblx aKmopos.
2.3. Tennosoii spgpexm xumuveckou
pearkyuu. TepMoXuMu4ecKkue Ypasienus.
[TpomexyTOUHEI KOHTPONE | MOCENIeHHe JeKIHil, BEIonHeHHe TabopaTopHbX pabor,
HAMHCAHHE OTYETOB, 3amuTa nTaboparopHeIx pabort,
BBINIOTHEHHE JOMAIIHEND 3a1aHHA
KonTaxkTHan e CawmocTtoarensHas paboTta noj 4
paboTa PYKOBOJCTBOM IpenojaBaTens
KAT | KoHTpons Texymeii aTTecTauiy 1
- KonTpons caMocTosTensHOMH paboTsl 10
CTYIEHTOB
koHC | Koncyneranun 1
HTOro 16
Hmozo no pazdeny 2 6/12/16
3 | XumHyeckHe 3.1 |Pacteopebl, o0mmue ceenenus. Konuentpanus 2 OIIK-1
CHCTEMEI pacTBOpOB
(JIK-nuckyccus;
IT-metomel HT.4.)| 3.2 | PacTBOpBI HE3NEKTPOIHTOR 2 OTIIK-1
3.3 | PacTBOpBI 3NEKTPOIHTOB 2 OIIK-1
Camocroarens | CH-3 | 3.1. Konyenmpayus pacmeopos 12 OIIK-1
HOE HIYHeHHe 3.2.. Dnexmpoaumuneckas OUCCOYUayua
INEKMPONUMOE 6 600HBIX PACMEOPAX.
3.3, Peaxyuu uonnozo odmena.
3.4. Nuoponus coneii. Cpeda eoonwix
pacmsopos.
[TpoMmesKyTOYHEI KOHTPOTE | MOCEIIEHHE JeKIHH, BRIIOJIHEHHE 1abopaTopHBIX pabor,
HAMHCAHHE OTYETOB, 3amMTa nabopaTopHeX paboT,
BHINIOJIHEHHE JOMANIHEr0 3alaHus
KourakTHas —_— CamocroarensHad paboTa mom 4
paboTa PVKOBOJACTBOM IPENoAaBaTeNs
KAT | KoHTpONb TEKyIIEH aTTecTalH 1
KCP | KoHTponk camocToATenbHOi paboThl 10

13




CTYACHTOB
KOHC | KoHCynpTalmu 5
HTOrO 16
Hmozo no pazoeay 3 4/16/16
4 | ducnepcHele 4.1 | JucnepcHsie cHcTemsl. Konnonansie 3 OIIK-1
CHCTEMEI. PACTBOPEI H HAHOMATepPHAITBI
Konnounausie
pacTBOPEI
Camocroareas | CH-4 | 4.1. Konnoudusie pacmsopsl 4 OIIK-1
HOE H3y4YeHHe 4.2. Hawomamepuanwt
[TpomexyTo4HBl KOHTponb | Tlocemenne ek
KonrakTHas P CamocroarensHas paboTta noa 1
paboTta PYKOBOICTBOM MPENOJIaBaTeNs
KAT | KoHTpone TekymieH aTTecTalHl 1
- KouTtpons camoctosTensHoH paboTel 2
CTYIEHTOB
KOHC | KoncyneTanuu -
HTOIO 4
Hmozo no paszoeny 4 2/4/4
Hroro no cemecmpy I (nx/cpe/konTakt/3a4er) 18/44/46/-
VTOroBbIA KOHTPOME | JK3amen 36 wacos
Cemectp 2
5 | Xumuueckas 5.1 | Ananu3 aHHOHOB 1 OIIK-1
E-IH;{HE?;{; ;;: 5.2 | AHanH3 KaTHOHOB | OIIK-1
[T-meTOmE! H
T.0.)
Camocroarens | CH-5 | 5.]. Kauecmeenunili Mukpoanaius anuonos 13 OITK-1
HOe HIY9eHHe U KaAMUOHOS
4 Hucmpymenmansnote  memodsi
anaiuza
[TpomexcyTO4HELE KOHTPONE | TIOCENIeHHe NeKIHii, BRIIOIHeHHE 1a00paTOpPHEIX pabor,
HanucaHue 0TYETOB, 3aluTa NabopaTopHeIX paboT
KonrakTHan po— CamocTrosTensHas paboTa moa 3
paboTa PYKOBOACTEOM [IpeNoJaBaTensa
KAT | KOHTpomb TEKYIEH aTTecTalny 1
— KOoHTpOIb CAMOCTOATENBHOMH paboTEl
CTYAEHTOB
KoHC | KoHcynsTanuu E
HTOI'D 6
Hmozo no pazoeny 5 2/13/6
6 | DnmexTpoxumu- 6.1 | OGmeHHBIE H OKHCITHTENBHO- 2 OIIK-1
4eCKHE CHCTEMBI BOCCTAHOBHTE/LHBIE PEAKIIHH
u OBP
%-JE:;H; g N 7. DIEKTPOXHMHYECKHE TIPOIIECCHI. 2 OITK-1
IEL H
1) XuMHYecKiHe HCTOUHHKH JMeKTPHYECKO#H
JHEPTHH. DTEKTPOJIHS.




CamocTOATENE
HOe HIYIeHHe

CH-6

6.1. OxruchumenvHo-80CCMANOSUMENbHBIE
pearyuu. Kopposua memannog u cnocobul
3aujumsi oM Hee.

6.2. Nanveanuyeckue aneMenmsl

6.3. Inexmponuz pacniasos u pacmeopos.

16

OITK-1

IMpoMeaxyTO4HBIH KOHTPONE | NOCEIIeHHe NeKIIHii, BEIOoTHeHHe nabopaTopHEX pador,
HAIHCAHHE OTYETOB, 3alINTa TabopaTopHBIX paboT,
BBIIO/THEHHE IOMAIIHEND 3aJaHHA
KonrakTHan e CamocrogrensHas pabota moa 4
pabora PYKOBOJCTBOM MpenoJaBaTens
KAT | KorTposs Tekymei arrecTalunn 1
i KoHTpons camocToaTensHOi paboTh 10
CTYIEHTOB
KOHC | KoHcyneTauuu 1
HTOrO 16
Hmozo no pasdeny 6 4/16/16
7 |3nemeHTs! 7.1 | Yrneponopomsl 4 OIlK-1
OpraHH4ecKon
IEMHH 7.2 |Kucnoponconepianine MPOH3BOIHBIE 4 OIIK-1
Oprannyeckie e
coeaHHeHHA
(JIK-mieKycens; 7.3 |A3oTcoaepiKanue MPOH3BOIHLIE 2 OIIK-1
IT-MeTOMIsI | T.1.) YTIEBOAOPON0E
7.4 |BeICOKOMONEKYIApPHEIE COEIHHEHHS. 2 OIK-1
[Tonumepnzanus. [lomHkoHIeHCANHA.
Camoctositeas | CH-7 | 7.1,  Kuaccugpuxayus  opeanuveckux | 24 OIK-1

HOE H3Y4YeHHe

coedunenut. Mexcoynapoonas u
MPUSHANLHAA HOMEHKAIamYPa.

7.2, Teopus cmpoeHus Op2aHUYECKUX
coeouHenul. 20MONO2UR M UIOMEPUA
(cmpykmypnaid u  RPOCMPAHCMEENHAA).
Bsaumnoe sauanue amomos 8 MONEKYNAX.
Tunwt ceaszeil 8 MOREKYIAX OP2AHUHECKUX
BELYECTE. Tufpuduzayus  amomHblx
opbumanei yenepooa. Paoduxan.
DynkyuonanbHan Zpynna.

7.3. Xapaxmepubie xumudeckue ceolicmea
Venesodopodos:; amkanos, YUKIOWIKAHOE,
QIKEHOS, AIKAOUENOE, QIKUNOS, apeHos (Ha
npumepe Gensona u monyona). Honneni
(npasune  B.B.  Maproenuxoea) u
paduxatbnbiti  MeXamuiM  peakyuu 6
Op2anuYeckou XUMuU.

7.4, Xapaxmepuvle xumudeckue ceoticmea
HpedenbHbIX DOHOAMOMHBLX u
MHO20AMOMNBIX  CHUPMOS, genona.
Xapaxmepneie  xumuyeckue  ceoucmsd
anb0ezudos, NpedenvHblx  KAphoHOBbLX
Kucaom, cioxcnvx sghupos. Buonozuvecku

gadicHble  gewjecmea;  Denxu,  HCupsl,

15




Yeneaoonl.

7.5. Xapaxmepible XUMHYECKUE CBOUCMEBN
A30MOCO0ePICUUX OpPeanui4ecKux
coedunenuil; aMuHO8 W AMUHOKUCIOM.
beaku.

| [IpoMeiyTOHBIH KOHTPODL

BLIMOJIHCHHAC JOMALINCTD 33/IaHHA

noceuenHe JeKumil, Benonnenue nabopatopusix pador,
Hanucanue 0T4eToB, 3ammMTa nabopaTopHeIX pabor,

" Konrakrnas cpy | CaMOCTOATENBHAS pabora nox 5
paboTa pPYKOBOACTBOM IIpENOJaBaTens
KAT | KonTpons TEKYLIEH aTTecTauuH 2
. KotTpons caMocTosTeIbHO paboTsl 16
| eTyJIeHTOB
| Konc | KoncyabTanuu L
_ HTOI'O 24 |
Hmozo no pazdeay 7 12/24/24
Wrore no cemecmpy 2 (aw/cpe/konrakr/zauer) 18/53/46/-
HMTorossiit KOHTPOJIEL E 27 uacos
- HWroro no yaeduoii auenunaune (ar/epe/konrakt/iKs+3ay) 36/97/92/63

' Wroro nurepakrusnsie popmit obyacnnn®

16




3aounan hopma oOyueHHs

xapaxmepucmury Honnas ceasn.
Memannuueckasn ceszn. Bodopoonas cessb.
1.4. Dazosoe u azpezamnoe cocmosnue
GEECmS.

Ne | HanmenoBanne | Conepskanne pasaena
pa | painena | Ne Obbem, | CenLax
T | AN, TeMb Haumenopanue TeMel, IHIAKTHKA yac | MHA
Ca | HENOILIYEMBIC KOMIOET
H] ﬂﬁl’lﬂ'}llllﬂ'["["."llbll cHuHA
LIE TEXHOJOTHN,
HHTEPAKTHBHBIC
METO L)
[ 3 3 4 5 7
Cemecrp 1 B
1 | Peakunounnas 1.1 XHMHS W NepHOHYECKasn CHCTEMA 0,5 | OIK-1
cnocobHOCTD anemenToB, OCHOBHEIE MTOHATHA H 3aKOHBI
BEILECTR ., XHMHH
(JIK-amekyeeus; | 1.2 Crpoenue sewectsa. AToM. Monexyna. 0,5 |
IT-meTon 1 XHMHYECKas CBA3b U CTPYKTYPa MOJIEKYI.
T.0.) KomnnementapiocTs
Camocroareas | CH-1 | 1.1 Cmpoenue anexmpoiisix obonovex 62 OIK-1
Hoe uiyucnme AMOMOE INEMENMOE NEPELIX YEMBIPEX '
i Repuodos. §-, p-, d-aneenmsi.
Dnexmponnas Kongusypayus amoma.
1.2. 3aronomepuocmu UIMENENUR CEOUCME
NEMENMOE U UX COedunenuli o nepuodam u |
2pynnam.
. 1.3, Kosaienmnan XumMuyeckas ceass, ee
' | paznosudnocmu, Mexanuimbl 00pazoeanus, |

[IpomencyToOUnLI KOHTPOL

MOCCUICHHE JCKIMA, BRINONHCHHE J'IﬂﬁDpﬂTﬂpHI:lX paﬁO‘r.
HAMHCAHHC OTYHETOB. 3al1lHTa naﬁﬂpampumx paﬁaT, BBIITOJIHEHHE

KOHTpO/ILHOI paboTsl

Kowrakrnan Camocrosrensnas pabora non 0.5
| palora PYKOBO/ICTBOM NPEno/iapares
! wAT | Kowrponb rexylieil aTrecraunu 0,5 |
- '- KouTpons camocTosTensHoi paboTsl 1,5 |
CTYACHTOR
KONC | KoHCy/IbTaluu 0,5
: HToro 3
| Hmoeo no pazdeny 1 1/62/3
12 [Xumuveckas 2.1 |Ckopocts  peakumit w  wmeromwm  ee| 05 | OINK-1
TEPMOJIHHAMHKA pery/MpoBaHHs
" KHHETHKA
XHMHHECKHX 2.2 | Xwumuueckoe H (hazoBoe paBHOBECHE. 0,5 OIK-1

peakumii




HOC N3IvVICenne

Om pasiiaislx aKmopos.
2.2.. Ofpamumeie u neofipamumble peaxyuu.
Xumvuveckoe — pasnosecue. Cwewenue
XUMUHECKO20 pasHosecus noo Oelicmeuem
PAZIUNIBLY (harmopog.,

2.3 Tenaosoii  hipexm  xumuweckon
pearyuy. Tepuoxuuieckie ypasnenu.

(JIK-nuckyceus; 2.3 |DHepreTHka XMMHYECKHX [IPOLIECCOB - OIlK-1
IT-mMeTOMBI W T.1.)
Camocrositens | CH-2 | 2.1. Cropocmes peaxyuu, ee 3asucumocmo | 62 OIK-1

[TpoMeR Y TOUHBI KOHTPOIL
P

KOHTPOJILHO# paboThl

noceleHne JeKiuil, BeinonHenne nabopaTopHsix pador,
HAMMCAHHME OTHETOR, 3aiMTa JabopaTopHslx paboT, BEINONHEHHE

| KonrakTuas cpy | CaMoCTOATE b AR paboTa Mo 0,5
- pabora PYKOBOJICTEOM NPENo/IaBaTe/id
KAT | KoHTpons Tekylleid arrecraunu 0,5
— Komrponb camocTosTensHoi paboTsl L5 |
| CTYAEHTOB
 konc | Koneynsraium 0,5
I . 3
Hmozo no pazdeny 2 ) 1/62/3
3 | Xumuueckne 3.1 |Pacreopel. obume ceeaenus. Konuenrpauus - | ONK-1
CHCTEMBI |pacTBOpOB.
(JIK-uckycens;
![T-MET{UII:[ nr.al)l 32 PacTBopsl HEVICKTPOIHTOB 0,5 OIIK-1
3.3 | PacTROpLI 21EKTPONHTOR 0,5 OrK-1
|
|
Camocronrens | CH-3 | 3.1, Konyenmpayus pacmeopos 51 OTIK-1
Hoe u3yueHmue 3.2.. Dnexmporumuyueckan Ouccoyuayus
' NERMPONLIMOE ¢ GOONBLX PACMBOPAX.
3.3. Pearyue wvonnozo obmena.
3.4. Nuopoaus conedr. Cpeda 6o0nbix
) ) | pacmeoos.
[Tpomesny TOHHbI KONTPOIbL | NOCELICHNE JICKIHH, BLINOIHEHHE KOHTPO/ILHOH paboTh
l. Komrarriasn | R Camocroatenshas padora noj =
 pabora | pPYKOBOJICTROM IPENojlaBarTes
KAT | KOHTPOJL TCKYNICH aTTeCTalHu 0,5
cep | [FOHTPOIIL camocTosTEN bHOM paboThl 1
CTY/IEHTOB
KOnC | Koncyastaiuu -
: Hroro 2z
Hmoro no pasoeay 3 1/51/2
4 | Jlucnepcusic 4.1 [Connonineie pacTROPE! M HAHOMATEPHAIbI 1 | OIK-1
CHCTEMBI.
Koanouansie
PACTBOPLI




-

Camocroarean | CU-4 | 4.1, Kowroudnsre pacmeopoi 10 | OMNK-1
HOC W3yHenue 4.2. Hanomamepuduis |
|
[IpomeskyTOUHBIA KOHTpoaL | [Toceulenue nekuui
Konrakrnas | b CamocTosTensnasn pabora noa -
pabora PYKOBOJACTBOM MpEnoiasaTend
RAT KonTpoib Tekyuied aTrecTaliH 0,5
- Konrpons camocrostensHoi paborsl 0,5
' CTY/IEHTOR
RONC | KoncynsTaiuu e
: nroro ] 1
| Hmaooo no pazoeny 4 1/10/1
| 5 | Xumuueckas 5.1 | Auanus aHuoHOB 0,5 | OlK-1
e
' ?ﬁ?:ﬂ]:;jéﬂz 5.2 | AHanu3 KaTHOHOB 0,5 | OIK-1
[T-merone u
T..) RN |
Camocronreas | CH-5 | 5.1, Kavecmeennsiii Mukpoanaius anionos 10 OIIK-1
| Hoe HIYHeTe U KAmMuonos
I 3.2, Hucmpysvenmeaibiisie Memodsl anaiusa
[TpoMEIKYTOHHBIA KOHTPO/IL | MOCEUIEHHUE EKUHA
| Konrakruas P CamocTosTensHas paboTa noa -
pabora | pykosoacTBOM Npenojasarens |
| I | wAT | KouTpoanb TCKYUICH aTTecTaumH 0.5
. | wer KonTpons camocrosTensHoil paGoTsl 0.5
; CTYJEHTOB
i KONC | KoHCYJIBTALHH s
| HTOro 1
_Hmozo no pasoeays_ 1101 J
6 i Onerpoxumuue | 6.1 | OBMEHHBIE H OKHCIHTEINBHO- 0,5 [ OIK-1
CKHE CHCTCMIl H BOCCTAHOBHTEIEHBIC PEAKLIHA
! oBpP i
5‘;”3;?:::"‘:'”“ 6.2 |[Dnextpoxumuueckue npoueccsl. Xumuueckne| 0,5 | OIK-1
| | ) HCTOMHHKH IEKTPHYECKOH IHEPTHH.
’ . DneKTpoan
Camocroarean | CH-6 | 6./, Orucrumensio-eoccmanosumensisle 51 OIlK-1 |
HOC H3yUenne peasiyuy, Kopposus memaiiog u cnocolivi
| 3auUmeL 0M Hee.
6.2. lanesanuveckie aremenme
N fi. 3. Jnexkmpoius pacniasos 1 pacmseopos.
(1 [pOMERYTO HEIA KOHTPOIL | NOCEUIeHHE JCKLUHHA, BLINOMHEHHE KOHTPOIEHOM paboThl
Konraxrnan cpy | CAMOCTOATELHAA paboTa non 0,5
pafora PYKOBOJICTBOM IPENOJaBare/if
KAT | KonTponb TeKyllei aTrecTaluu 0,5
- KoHTpo/s caMocTOATEILHOR padoThl 1
_____ CTYACHTOR
: RONC | Koneyasraumu »
| oo | 2
Hmoco no pasdeay 6 1/51/2




7 ]'juemmn'm 7.1 | Yrnesoaopoas! 0,5 | OIK-1
|oprani4ecKoi
xamun. 7.2 |Kucnopoaconep:aiiue npouszsoansie| 0,5 | OIK-1
Oprannueckue yFICBONOPOAOE
COBAHHECHHS R
(IK-mmckyecs: 7.3 |AzoTconepikaline npoussomusie| 0.5 | OIK-1
IT-MeTo/s! | T.1.) FTASBONOPOAGE
7.4 |BeicoxoMONeKyNspHbIE coeaunenns.| 0,5 | OIK-1
[Monnmepuzanus. [lonHkoHaeHCcALHA.
Camocronrens | CH-7 | 7.1 Kaaccuurayus OP2aNUHECKUX 65 | OIK-1
HOE HIyuenne | coedunenuil. Meaicoynapodnan u

MPUSHATBIAS HOMENKAAMYL,

7.2, Teopus cmpoenus  OpeaHuYecKux
coedunenui;  20MONOZNR N U3OMEPUR
(cmpykmypnas. — u - npoCMpancmeennas).
Brausmnoe giusnue amoMos 6 MOTER VRGN,

| Tunm ceazeli 6 MOAEKYIAx op2anuyeckux

BEUECE. TNubpuduzayus amoMHBLX
opbumaneti yenepoda. Paduxan.
Dynryuonarsnas 2pynnd.

7.3, Xapaxmepuslie Xumuyeckue ceolcmed
VAUCEOAOPOOOE.  QUKANOE,  YUKIOANKANOG,
GARENOE, AIKAOUEN06, AIKUN0E, apenos (na
npumepe Genzona u moayona). Honnen
(npasuro BB Maprosnuxoaa) u
PAOUKANLNBIE  MEXANUIM  peakyui 6
OPeANMECK Ol XUMU.

7.4, Xapaxmepusie xumuyweckue ceoucmea
npedeinnblx OONOAMOMIBIX ]
MHOAOAMOMIBLY CRUPMOE, henona.
Xapaxmepnsle  Xumuyeckue — C0UCMEd
artsdecudos,  napedensiblx  Kapbonossix
Kucaom, croMensx agupos. buonozuvecku
saxenwie  eenjecmea;  feakn,  dcupoi,
yeuesodel,

7.5, Xapaxmepusie Xumuvecsue ceoucmed
a3INMOCOOEPICAUX OPRaniYecKUx
coedunenuil;  aMunos 1 AMUNORUCIOM.
beawu.

[TpoMesyTOUHBIH KOHTPOIL

NOCEIEHNE JICKIMIT, Beinonnenne naboparopHeix pabot,
Hanucanue oT4eToR, 3ammTa nadopaTopusix padoT

KonrakThan cpy | CamMocToATENbHAR paboTa noa 0,5
padoTa PYKOBOACTBOM NPENOJABATCIA
RAT | KonTposs TEKYLUEH aTTecTalnu 1
- Kontposs camoctosTensHoil paboThl 1.3
. | CTYAeNTOR
KONC | KoneyasTaiun 1
oo | 4 ]
Hmozo no pazdeay 7 2/65/4
Wroro no cemecmpy 1 (ax/epe/konrakrizauer) 8/311/16/-




Hrorosslil KoHTPOJIL | DKaMeH 9 uacor

Hroro o yuedbnoil anenmnanne (iw/epe/konrakt/HK3+aq) 8/311/16/9

Hroro nureparrusnsie popmnt obyuennn® | 4

4.3.2 [lpakTHtecKHe 3ansiTHS

4.3.3 JlaGoparopubi¢ 3ausiTHS

Hns Beinonnenus nabopatopHsix paboT Henonb3yeTcs odopynoBaHue nabopaTopHH
405.
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Tabnuua 4.4 — XapaxkreprcTrka abopaTopHbIX y4eOHBIX 3aHATHH

Qunas dopma 00yuenus

Cebr | Ne Haumenopanne Obn Yuelnan QeaTeIbHOCTEL CTYAEHTA
akn | JIb TEMBI cMm, |
Ha HPAKTIMECKOTO qac
KOMI TAMNTIN (10
eTen 30)
wnu
] 2 3 4 5
. Cemecrp 1
CONK-1f JIB-1 | Ocuosnibie 2 |- w3yuenwme wuucTpykuMM no TexHuke OesonacHoil
XMMHUCCKHE paboTsl B nabopatopuu;
NOHATHA - 3makomcrso ¢ oBopyaoBaHueMm, TnpuGopamu, |
(IT —memodu, YCTAHORKAMH;
KOMANONGR - 3HAKOMCTBO € XMMHMECKOH MOCYIOH pasHoro
puGome) HATHAYCHHA, PEAKTHBAMM,
- IPABHIIA ¥ [IOPAA0K paboTEl B XHMHUECKOH
o - 1abopaTopHu
| ONK-1 | JIB-2 | llonyuenne u 6 | - knaccuduKalMA HEOPraHHUECKUN BEIIECTE;
CBOJiCTRA OKCHIOB, - BBITIOTHEHHE JKCNIepUMEnTa No nabopaTopHoMY
KMCIOT W conei. NPaKTHKYMY;
Kucnorno- - cOCTaBMeHHe YpaRHeHHH 00OMEHHBIX peaKIHi;
QCIOBHIEC -“pHMﬁHﬁ"HE?HﬂHHﬁI“)MQMC“KHHTFPEDEHGBHHX
- CROMCTRA BCLICCTRA KJIACCOB HEOPraHMYECKMX COeJIMHEHH,
| . - hopmyanpoBka BLiBoLoB H 0000UIEHHH
| OOK-1 | JIB-3 | Onpesneinenune 4 | - onpeneneHne IKBUBANEHTOB BEIIECTB Pa3HLIX
IKBABAIEHTA KNacconi;
i kapGonara narpus - BLINOJHEHUE IKCTIEPUMENTA No nabopatopHoMy
| ]'IPEIKTI"I]C}"M}"’
| = PACYETBI TI0 IKCIIEPHMEHTANILHBIM IaHHBIM]
- onucanue u ofwacuenme nabmogaeMolx apdexron; |
- AHAJIH3 MONTYYEHHBIX PE3y/ILTATOB,
- (hopMYIHPOBKA BBIBOAOB M 0000ILIEHHH
| OMK-1 | JIB-4 | Cxopocrn 6 | - 3HaKoMCTRO C (PAKTOPAMH, PErYIHPYIOLIHMH
XHMHHCCKHX CKOPOCTDL PEaKiMy;
peaKiMi. - pEllIeHHE 3a/1a4 M0 3aKOHY [EACTBYIOMIHX MACcC;
Xumuueckoe - pewenne 3a1a4 no npasuny Baut — Fodda;
paBHOBECHE - 3HAKOMCTBO C YCIOBHAMH PABHOBECHS,

pellleHHE 3a1a4 Ha pacdeT KOHCTaHT Pas/iH4HbIX
PABHOBECHIT:

OIPE/ICICHHE CMEILIEHHH PABHOBECHS MO NPHHLIMMY
Jle-1llarense:

BLINONHEHHE IKCIEPUMEHTA T10 JlabopaTopHoMy
NMPaKTHEYMY

pacHeThl N0 IKCNEPHMEHTATLHEIM JaHHBIM;
rpahuteckoe ohopMICHHE PE3yILTATOB ONLITA
onucanue u obpackenne nabmonaemerx 3QdhexTon;
AHWINE NONYHCHHBIX PE3YILTATOB;

opmyHpoBKa BLIBOAOB H 0000ILEHHi
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‘.

3

5

OlK-1

Jb-5

| Cnocobnr

BhIpaMEHHA
KOHIEHTPALHH
PACTROPOB

- pac4eT KONHYeCcTBa PacTBOPUTENS M PacTBOPEHHOID
BCILICCTRA;

- pelleHHe 3aj]a4 HA ONpele/ieHHe MAaccoBOH NONH
PacTBOPEHHOTO BEIIECTBA,
pellleHHe 3ajay  Ha
KOHLEHTpalUMH pacTEOpa;
PEIIGHHE 3a]a4 Ha OMpelefeHHEe HOPMATEHOH

KOHLUEHTPALHH pacTBOpa;
npoBenecHHe  HEOOXOAMMBIX
BLINOHEHHA IKCTIEPHMEHTA;
nposejaenne 3xcnepumenta no naGoparopHomy
NPaKTHKYMY;
- HAJIH3 NOYYEHHBIX Pe3yIbTaTOB

onpeae/ieHHe  MOJAPHOH

pacueToe  AnA

OrK-1

Jb-6

"ONK-T | JIB-7

PacTeopsl

HEWIC I(']'F]DJ[H'I'UE.
OcmoTHueckoe
JABRJICHHE, 30KO
Baut-I ogupa.
3axoun Payns u

CNCOCTEBHA H3 HETO.

Peutenme 3anau

= FHAKOMCTRO c 0COoDEHHOCTAMM
HEMIEKTPOJIHTOB,

- PELIEHHE 24084y Ha ONpeleyieHHE OCMOTHYECKOro
NapfIeiHa B p&lﬂH‘-lilth CHCTEMAX IO 3aKOHY Baut-
logia;

- peuleHue 3a1a4 Mo 3akoHy Payns;

- PEUICHHE 3amat no OHPEJIEHEHHI'D TEeMII EPH‘I‘}"F

KHNCHHA M TEMNEPATYP 3aMEp3aHHs PaCTBOPOR

pa3IHYHEIX HEJNEKTPOIHTOB

pacTBOPOB

I maponns conei

- 3HAKOMCTBO C TIPOLECCOM IHJIpOaK3a co neii:

- BBINOIHEHHE IKCNIEPHMENTA 110
nabopaTopHOMY NPaKTHKYMY;

- COCTABJIEHHE YPaBHEHHH TIHApO/H3a
MOJIEKYISPHOM H HOHHOM BHJEC;

- ONMHCAHHE KOJHHECTBEHHDIX:

- JKCMEPHMEHT MO BAMAHHIO pasHeIX (JAKTOpOB Ha
MPOLIECC IHAPOJIH3A;

- hopmynupoBKa BeiBOIOB ¥ 0000IeHHi

coneli B

Jb-8

CrpoeHne aToMa.
XHUMHYCCKAR CBAZL

- OnpeieeHHe KBAHTOBBIX YHCe B NPeLI0KeHHBIX
(opmynax aroMoB, HOHOB;

- COCTABICHHE MIEKTPOHHBIX (POPMYI ATOMOB, HOHOB;

- COCTAB/CHHE IHEPTrETHUCCKMX CTPYKTYP aTOMOB;

- HAXOMCIEHHE 2K TPOOTPHLIATEIEHOCTEH ATOMOB H

HX HCNONE3IOBAHHE ONA ONMHCAH M HEPHG}IH YHOCTH
CBOACTE ATOMOR

Hroro

no cemecmpy I

ONK-1 | J1B-9

Cemeerp 2

Kaueersennniii

| dHAJIHS aHHOHOB

6

| - THAKOMCTBO ¢ KiaccHuKauneid aHHoHOB:

- BLINOMHEHHE YACTHLIX PEaKinil Ha AHHOHEI

- COCTABNEHHE YPABHEHWH NPOBOAMMBIX PCAKLHI;

- BBLINOJHEHHE KOHTPONMbHOH paboThl MO aHATM3Y
CMECH aHHOHOB;

| - of)opMIIEHHE BBIBOIOB

OTK-1

JIB-

10

KauecTaetiini
AHUJING KaTHOHOB

E IHAKOMCTRO C HJTECCHEI]'HHHI[HEFI KaTHOHOE,
- BRITIOJTHEHHE YacTHBLIX PEAKUMH HA KATHOHBI
- COCTABICHHE YPABHEHHI NPOBOJAMMBIX PeaKumii;
- BRITIONTHEHHE KOHTPOILHOH paboTe! 10
AHATH3Y CMCCH KaTHOHOB;




| 2 3 4 |5
ONK-1 | JIB- | OkMCIHTENBHO- 4 | - pacyeT CTENEHH OKHC/IEHHA aTOMOB JIEMEHTOB;
11 BOCCTAHOBHTE b= - COCTaBNEHHE OKHMCIHTENLHO-BOCCTAHORHTENBHBIX
nbie peakuun (17T - YPaBRHEHHH;
Memoou, - 110 MEKTPOAHBIM MOTEHLUMANAM BLIDOP OKHCIHTENA;
KoMananan - TaK e BeIOOp BOCCTAHOBHMTENA;
. pafioma) - OPHEHTAUMA B HAMPABIEHHH BHIOOPA OKHCIMTENBHO-
BOCCTAHOBHTENLHOTO MPOLECCa; .
; - 0cOBEHHOCTH OKMC/IHTENBHO- BOCCTAHOBHTENLHBIX
[P [P ST peakitmi
ONK-1 | JIB- | Dnexrpoxumuuec- | 6 |- cocraBnenne rajbBaiH4eCKHX AMEMEHTOB
12 KHC NpoILEcchl (Gumeranmuueckux):
- pacdeT INEKTPOJHOTO MOTEHUHMANA 0 YPABHEHHIO
Hepuicra;
- pacuet DJIC ranbBaHHHMECKUX JIEMEHTOB;
i - 3HAKOMCTBO C THIIAMH 2/IEKTPOIH3A CONel;
- 3HAKOMCTBO C THNIAMH IEKTPO/I0B,
- pelente 3a1a4 no EeKTPOIH3Y BELUECTB 10 3aKOHY
Papanes;
- COCTABNIEHHME YPABHEHHA peakuHH NEKTPOIH3A
ONK-1 | JIb- INEeMEHThI 4 | - BLINONHEHHE IKCNIEPHMENTA 110 nabopaTopHOMY
13 OpranH4ecKoi NpakTHKYMY;
XHMHH. AHLINS - H3YUCHHUE [OBECHHA OPraHH4eCKHX BEILECTB MpH
OpraHHIEeCcKHX | HArpeBaHNM;
semects (f1 - - 0DHApYIKEHHE COCTABHBIX YACTEH OPraHHYeckoro
| memodsl, COC/IMHEHHA, C KOTOPBLIM NIPOBOJIMIH OMLIT,
| KoMandnas - COCTABNCHME YPARHEHHU peaKiluil no xoay
freridernn) _ IKCMCPHMENTE,
! - rpathueckoe NPeCTABICHHE JKCNEPHMENTA;
o - othopMmIeHHE BLIBOAOB |
ONK-1 | JIb- | Dnementn 10 | - BnOJHEHHE 3KCNIEpHMENTA N0 NabopaTopHOMY |
14 OprafnuYecKon NpaKTHKYMY;
XHuMHH. Peakuun - peakunn oOpasosanus IQPHPOB;
OPrannvecKnx | - PEAKIUH OKMCIEHHS OPraHHYeCKHX COeIHHEHHMH
i BCLIECTB OKMCANTEIAMH (XPOMOBOH CMECBLIO M Ap.);
| - KOArynsalHs MelaTHHA CITHPTOM;,
| - COCTABRNEHME YPABHEHHH peakuui no xouy
. : IKCIEPUMEHTA,
i |_ . - - HAIN3 Pe3YLTATOR ONBITA, BEIBO/ILI
Moo no cemecmpy 2 36 |
Hroro no ancunrinne 72
Hroro mirrepakienbsie popm 16
olyHenus
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3aounas popma o0yueHMs

Cent | Ne | Hanmenonanue Obn Yuchnas AeATeALHOCTL CTYAENTA
akn | Jb TeMEl M,
1na ]l]}alﬁll‘lﬂfﬁﬂrﬂ yac
KOMII FANATHR (1O
eren 30)
S0F Lo A A ———
L L g 4 5
Cemecrp 1
ONK-1 | JIB-1 | Onpenencuue 6 | - M3yueHHe MHCTPYKLUMH No TexHHke Gesonacuoil paboTel
IKBUBATIEHTA B nabopaTopHH;
- kapboHata HaTpHs - 3makomcTo ¢ oOopynosamuem, — npubopamu,
YCTAHOBKAMM;
-’ IHAKOMCTBO €  XHMHUECKoil TOCYIOH  pasHoro |
HAZHAYMCHUA, PEAKTHBAMH;
- MpaBHia ¥ NOPALOK paboThl B XUMHUYECKO# naboparopuH
- IPUMEHEHHE 3HAHUH N0 HOMEHK/IATYPE OCHOBHBIX
KITACCOB HEOPraHHYECKHX COeIMHEeHUH 1 pacqeT
IKEMBAIEHTOR BELLECTB Pa3HBIX KIACcCOB;
I - (hopMyANPOBKA BLIBOLOB M 00001EHHI]
ONK-1 | JIB-2 | CxopocTs O - 3HAKOMCTBO C (PAKTOPaMH, PEryjHpyIOWHMH CKOPOCTh
NHMHYECKHX PEaKHH,
PCAKILHA. - pemienne 3a1a4 no npasuny Baut — lodda:
_ XHMHUECKOC - BLINOJHEHHE IKCTICPHMENTa no nabopatopHomy
i pasnorecue (17 - NPAKTHKYMY:
memaodul, - pacHeTH MO IKCICPHMEHTATRHLIM JIAHHBIM,
KoManonas - rpajueckoe ohopMiIeHHE Pe3y/IbTATOR OllbITa
pubom) - onpeacnenne cyemenuii no npununny Jle-lllarense;
- BRIOIHEHHE KCNEPHMENTA 0 nabopaTopHOMY
|  npaKkTHKEYMY;
' - onucanue u odsacHeHKe HabmoaaeMbIX
apexTon;
- QHAIH3 NOJNYYEHHBIX PE3yLTATOB,
- - (hopMyTHPOBKA BLIBOOB M 06001ICHHH
ONK-1 | JIB-3 | Dnementsl 4 | - BLINONHEHHE IKCNEpHMEHTa Mo 1abopaTopHOMY
OPranueckom | NpaKTHKYMY:
| xUMHH | - peaknnn obpazosanns hupos:
’ | - peaKiMH OKMCAEHHS OPraHHYeCcKHX COeIMHEHHA
OKHCIMTENAMH (XPOMOBOH CMECHIO H JIp.);
- KOArY/ LM KETATHHA CIHPTOM,
- ocaaenue DenKoB KOHIL MHHEPANLHBIMH KHCIIOTAMH,
- COCTABJICHHE YPABHEHHIT peakilMi no xoay
f | JKCIepHMenTa;
] - - QHAJIM3 PE3VILTATOR OMBITA, BLIBO/b]
Hroro no cemecmpy 16
| Mvoro no aucnnmine 16
Hrore nirepakrunnsie gopmi 6

Lobyuenmn

4.3.4 Kypcosas padorta (KypcoBoii npoexr)
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5 ObPA30OBATEJBHBIE TEXHOJIOI'HH

[TpM OCBOGHWM JMCLMIUTMHBI MCIMOJB3YIOTCA CNENYIOUHE COYeTaHWs BHIOB
yueBHoil paboThl ¢ MeTonaMu 1 (opMaMu aKTHBH3ALUMK M03HABATE/ILHOH NEATENLHOCTH
GaxanaBpos  JUIl  JIOCTHIKEHMSl  3aMUIAHHPOBAHHLIX  PE3Y/bTAaTOB ofyueHust ¥
dGopMHpoBanus KomneTenuuit (Tadauua 3.1).

Tabnuua 5.1 — MurepaxkTusHbie 00pa3oBaTe/bHbIe TEXHOJIOMHH

|' Mevonnt n dopani i Buasi yqehinoii 1eaTe/ibnocT

! ARTHBIALI ACHTCALIOCTH JIK J1b CPC

- JlHeKyceus X
IT-meTo/ib bd X X
Komananas pabora X X
Onepesxaiomas CPC X

| Humsnnyansnoe obyuenne

| HpoGuemioe odyucine X

| OGyuenne Ha OCHOBE ONbLITA X

B coorserctun ¢ Tpebosanusmu ®IOC BO mo wanpasnenuio noarotosku 29.03.03
«Texnosiorus roaurpadMyeckoro ¥ YNakoBOYHOr0 MPOM3BOJACTBAY [UIA pealu3ally
KOMICTEHTHOCTHOMO 110J1X0/]1a I[pE}.l}’C}-iﬂ'l'pHBﬂE'l‘CH HCIOIB30BAHHE B }-’HEEHDM npouecce
pasiunblx  obpasosarcibHblX  TexHonoruid., C ueasio (OPMHMPOBAHWS M pasBUTHA
Npo(ecCHOHANLHLIX HABLIKOB 00Yy4arolHXCA, ayAHTOPHbIE 3aHATHA (B MHTEPaKTHBHOM
dopme 32 uaca upu ounoi dopme obyuenus, 10 yacos npu 3a04HOH (opme obyuenus)
[POBOJITCS B BHJLE JIEKIMI C HCMONBL30BAHMEM KOMITBIOTEPHOH TEXHHKH, nabopaTopHbie
palornl - ¢ Henoab3osanuem obopynosatus nabopatopuii ay. 405 u 309,
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6 YVYYUEBGHO-METO/JHYECKOE OGECINEYHEHHE CAMOCTOSTEJIBHOM PABOTBI.
OUEHOYHLIE (:l"lﬂjﬁf'l"lih JJ1Sl TEKYIILENO KOHTPOJS YCINEBAEMOCTH,
HNPOMERYTOYHON ATTECTALIMH MO HTOITAM OCBOEHMSA JHCILHILJIMHEBI
XM UM 5

B cooreercrenu ¢ @IOC BO seinyckuuk no vanpasnenuio noarotoskd 29.03.03 «Texnonorus
NOAXrpa)HUECKOro U YNaKoBOHHOrO NPOM3IBO/CTBAY TOC/E M3YYEHHS NAHHOH JHCLMMIMHLL JOILKEH
ofnajarTh  CHASAYIOUIMMH  KOMIETEHIHAMMU (npeacragnenst B tabamue  6.1).  Conepwanue
caMocToTennHoil paborsl ofyualomwmxes npejacrasieno s rabmvue 6.2,

Tabnuna 6.1 — KOMNeTeHTHOCTHBIC XapaKTePHCTHKH 00YHAIOWErocs Mo HCIHILTHHE « XHMHAN

| Muaexe  Hanmenosanue Coaepsanne komnerenumn® Texunonoruu Dopma
" Komuerenmn® thopMupORaH OLCHOYHOTD
e T s HA cpeacTsa
OlK-1 Obwmenpodec — cnocobeH NpUMEHATL JIK, JIB, Y cTHRIN onpoc,
CHOHAIBHRIC CCTECTBCHHOHAYYHRIE H CPC. KP 3alMTa
| obueHHKEHEpHbIE IHAHHA, METO/IbI naGoparopHBIX
| MaTeMaTHYECKOro aHaIuia U | pabor
. mojie/inposanis B npodeccHonansHoi | DK3aMeH

| ACATENBHOCTH

e —

TaGuuia 6.2 Cojiepkanne caMocTosTebHoil paborel 00yyalowmxes

Mo Buan Tema

n/ u_|eamocTosTe/Lnoi pabore AMCIILTIE L KYPCa Dopma KOuTpos

L. Hayuenne vuedio-MeroMieckoi n Hay no- 1-7 Cobecenosanue
METOJIHYCCKOM JINTCPaTy Pl

3, [MoaroTorka K BLINQIHENHIO W 3AILHTE 1-7 3awmnTa
naboparopusix pador nabopaTopHbIX

paboT
3 IloaroToBka K 3KIaMENY 1-7

Ha camoctostebuyio pabory seiiensercs 160 4 (Ounas dopma oOyvenns) wim 320 4 (3a0unas popma
o0vuenns).

6.1 JLas npopepkn suanuii  ofyuaommxes npeLycMaTpuBanTes caeayomue  (Gopmi
KOHTPOJI:

K-1 3aimmra naboparopusix pabor

K-2 Jlomamume padoTsl.

K-3 basnsuo-peirunronas cuerema — bPC

K-4 JcsaMen no aMcuIuinie, BKIIOMaoutdii B cebs pech NeKUMOHHBIA Kype | cemecTpa.

K-5 Dr3ament no JIMCIMIUIHHE, BKIIOHAIONIHA B cebs Bech NEKIHOHHBIA Kype 2 cemecTpa.

Ofpasen Ganasno-peiituirosoro nucta npuseaet B [punoxenun A (tabmuust A.1- A.5)

,iL'H-J NOJYYCHHE  HONYCKa K I3aMeHy NpH YCJIOBHH o0#zaTeNBEHOID BLIMOJIHEHHA BCCX
npejyeMoTpennnix pabouell nporpaMMoil aucimnaniel BHA0B paboT B cemecTpe, oDIlee KOMHYECTBO
G108 N0 TekyueMy yuebuomy peittunry gomxno Ouirh He nuxe 40 Gannos.

MakcHMatbHOe  KOnMueeTBo OayyloB 3@ Bee  BHALL  y4eOHOH  eATENBHOCTH  CTY.IEHTA,
npesyeMorpentinie paboveii nporpaMMoii AHCUHAHHE! (Texymil yuebuslil peiiTuur), cocTaBnger 60
Oannon,

Crvaenrn., naGpasiine menee 40 Gannos no pesynstatam Tekymero yuebHoro pediTHHra mno
AMCHHILIMHE, MOYT BBIIOIIHTL JAONONHNTEILHYI0 BHeyueOuyio pabory no Beifopy. cBepx OCHOBHOH
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yuebnoii padorel, K yusm Bijiam paboT OTHOCATCH: BLINOJIHEHHE HHIHBHIYAILHLIX 3anaHii, HanucaHue
pedpeparon, wsrotosachne nocobuin i ap. OBmee konuuecTso Gannos 3a BHIMOTHEHHE BHEy4eOHOH
aonomuTensHol padorsl He mower OuiTe Gonee 20 Dannos.

6.2 Ouenovnnie MATCPUAIBL 18 TEKYVIErD KOHTPOIH H aTTCCTAlnH CTYIEHTa NPEaCcTABISHE
B METONHYECKHX YEKAIAHHAX DO OUSHOUHEIX MATEPHAJIOE NO OHCUHNIHHE XHMHAR.

Conepwanne qoMaliHux 3a1aHui

J3-1 OcHOBHEIC NOHATHA H 3aKOHLI XHMHH.

J13-2 CkopocTs peakiuii H XHMHYECKOE paBHOBECHE. KMHETHKA NPOCTRIX peakuHii.
J13-3 Pacrsopsl. CriocoBsl BLIPAKEHHA KOHIEHTPaHK pacTBopos. ['naponns conei.
J13-4 ORHCANTENLHO-BOCCTAHOBHTENLHBIC PEAKIHH. DNEKTPOXHMHYECKHE [TPOLECCHL.
J13-35 HachlneHisle 1 HEHACHINCHHBIE YITIEBOA0PO/LI, HX CROHCTEA.

J13-6 KapBoHoBble KMCIOTB. AMHHOKHC/IOTBL. MOJHIENTHIBI.

[TpHMepLl KOHTPOIHPYIOIHX MATEPHANOR NPHBEIEHE! B [Tpunoxenun b.
6.3. Boupocs! K y3amenam

Ounas hopwa odysenus, | cenecmp

Teopernseckne BONPOCHI

I, TlongTas KOAMHecTsa BeIECTRa, Yueia ABOraipo, MoJibHoro 00beMa rasa.

20 THoustrue o KOMTIICKCHOM COSIMHEHHH H €MD COCTABHBIX MacTAX.

T TJOMATHS XHMHYCCKOrD MEMeHTa, XMMHUYECKOrD COeAMHeHH A, MO, IKEHBANICHTA,

4. [Monarus MONAPHOH H MOJHILHOH KOHUEHTPALIHH,

5. llepuoanueckas CHCTEMA 3EMEHTOB. [lepuonnueckue csoiicTa. Onucars, KaK MEHAIOTCH

CROACTRA NISMEHTOR B NIEPHOLE.

6. Ceopmysmpyiite 3akon sxsusancnton. Hanuumre ero MaTeMaruieckoe BbIpaiKeHHe.

7. Oueprns u xuvnieekne peakinn. Tennosoit dbekT peakinn, DHAOTEPMAYECKHE ¢
AINTEPM HHCCKHC PCikIHH.

8. [Mapunansunic AaBjicHHA, 3aK0H, NAPUHATLHBIX 1aBIEHHH,

9, 3axkou TEpMOXHMHH, 3aKon ['ecca.

10. TToHSTHS IKBHBAICHTA, MOJAPHOI MACCHI SKBHBANEHTA, IKBHBANEHTHOIO 00BEMa.

11, Tennora ofpatosaius coemuennii, pacuer Ten1osoro MpHexTa peakitny No TenioTam
o0paoBAn N,

12, lMoustist epeuieii # MrioBennoil CKOpPoCTH Peakiuu, rpaHuecKoi onpeieeHHs MI'HOBEHHO#H
CKOPOCTH.

13. DHTPONKS PEAKIHHM, YCIOBHA MPOTEKAHNA PEAKLIMH B H30JIHPOBAHHOH CHCTEME.

14, Chopmynupyiite 3akon JieiicTylonmx Mace. HanummmTe ero BepameHne s 3AMaHHON peaKiHH.

15, Dueprus ['nG6ca. Yeaosue caMonpoH3BOALHONG NPOTEKAHHA PEAKLIMH B HEH30IHPOBAHHOH
CHCTCME,

16. Cpopmysmpyiire npunuun Jle-llarease. Onpeaeanre. KaK Hal0 HIMEHHTEL KOHICHTPALIHIO,
TEMIEPATYPY. JlanjicHue. YToOb! NOBBICHTE BLIXO/L PEaKiiH.

17. Konuenrpaius pacteopa, cnocodbl BHPAKEHHA: MaccoBas 10/d, MONApHad, HOpMaIbHad
KOHILCHTPAILWA.

I8, Bausnne remneparypbl Ha CKOPOCTH PEAKLIHH.

19, Honae ypasnenus peakuuii. Thnel peakuuil. HIY RN 10 KOHLA.

20, Cnaduie NICKTPOINTLE ONPEACICHNC U KONHYCCTRCHHLIC XAPAKTEPHCTHIH. Crenens
JHCCOIHAIMK K M3oToHKueCKH Kodhpuunent. DakTophl, BIHIIOUKE HA CTENEHE JHCCOLHALIMM.

21. HoHHOE npou3IBeCHHE BOJLL Ero 3asBMCHMOCTE OT TEMIEpaTyphl.
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26.

39.

40,
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W 19—
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10).

11

12

. Kopanenrnas cessh, CBOACTEA KOBAICHTHRIX CBA3EH. ﬂnﬂs{pume H HEMONAPHLIE CBAIH H HX

CEOHCTREA,

. Tlokazarens pH, ero 3Ha4eHus B pa3IHYHLIX CPeIax HHIKKATOPEL.
24,

3akon pasbasnenus OcTeansia.

Koncranra u cTenenn ru/ipoin3a coneii, 3aBHCHMOCTb OT TEMIEPATYPBI H KOHLEHTPALHH.
Xumuueckoe pasnonecye. Koncranta pasnosecus. HanuimTe BeipaeHHe KOHCTAaHTBI
PABHOBECHH PEAKIIHH.

27. Duransiua. CrannapTHeie MONbHBIE JHTANbNHKH 00pasopanus M cropanud. [IpHBenHTe npHMeEpL

PeaKIHi.

28. Muaponus. Tunsl conei, nogsepraiouxces rufponusy. Onpenenute, OyayT TH ClenylouHe Cou

NOJARCPraTbCca rHIPoOJIH3Y. Ecnu na, nanuimmuTe MOJEKYIAPHOS H HOHHOE YPaRHCHHA THAPOIH3A.

29, Crpocuue atoma. Trisl aToMubix opGuTaneii. DnexTponnas konpurypauns. lpaenia

Kneuxosckoro. [lpusenTe npuMepsl.

. Iubprzananns aromneix opduraneit. Tuns rubpuansix opduranei. Banaune tuna

ru0pHAN3ALMH HA TEOMETPHIO MONEKYIL

. Komnuraruensle croficTBa pacTBOPOB: CHHIKEHHE JABJIEHHUA Napa, NOHWIKEHHE TeMIIepaTyphl

samepianns. [losuiiciine TeMneparyphl KHIEHHA, OCMOTHYECKOE NaB/ICHHE.

A ]{.'IEIEEIHI]H KAILHE XHMHYUECKHX PCAKILIMN MO YHCIY M COCTARY MOJIEKYN PEArCHTOBR H ITPOOYKTOR,

arperaTHoMy COCTOAHHIO. uneny a3, oGpaTUMOCTH, TennoBoMy I(hexTy.

3. Tunet coneit. Cpeanue, kucnbie v ocHosHble conu, [TpuBeanTE NPHMEPEL.
. Onpesienenne ocHOBAHKI 110 TEOPHH MNEKTPOINTHUCCKOR auccoumaunt. OIHOKHCIOTHEIE H

MHOFOKHCIOTHBIE OCHOBANUA, CHILHLIE W cnalbie ocHosanus. OcHoBanns Bpencrena u Jsionca.

. Onpesienenne KHEJoT 10 TEOPHH MEKTPOANTHUCCKOA ANCCOLMALIMH. OHOOCHORHEIE H

MIOTOOCHOBHBIE KHCAOTLI, CHALHEBIC W cnalsie kuenorsl. Knenote! bpencrena u Jlnionca.

. Nonsrrue karanuza. OCHOBHBIE THILI KATAIM3ATOPOB. Binsuue NpUCYTCTBHA KaTanuiaropa Ha

CROPOCTE PCAKIIHH B NMOJN0MKCHHE PABHOBECH.

. OKCHILL, X KIacCH(MKaLMA W XHMHUECKHE cRoficTRa. Bnuanue nonosxkenus B tabnnue

Meneneena 1a OCHOBHEIE M KHCJIOTHEIS CBORCTEA OKCHAOB,

CMETuel o HeMeTaLIBL MX OCHOBHLIC (PUINYECCKNE H XHMHUCCKHC CBOHCTRA H NONOKEHHE B

rabanne Menaeneena. [IpuBenuTe npuMephl.

[TonsTHa AMMHTHPYIOUIETO PEArcHTa B BLIXO/E peaKLnu.

"asornie 3akone: 3axonsl Lllapas, Bofns-MapuotTa, ['efi-Jlioccaka, Asoranpo, Menaeneesa-
Knanefipona.

TECCIIIE JR)IAITH

YACUEST KOJIMHECTRA BEILCCTBA 1 00heMa ra3a nisecTnoil opMyisl 1 MACCHL

Haiity npocreiiinylo opMyny BEIecTsa 1o H3BECTHLIM BECOBLIM NIPOLEHTAM 2ICMEHTOB
OnpeaenuTh HANPABICHHE CMEIIeHHS PABHOBECHS PCAKLIMH MPH YBEIHUCHHH (YMEHBIICHHH)
TEMOEpaTyphl H JIaBneHns, 1o0asnenny 0JIHOrO U3 PearcHTOB.

Paccwrrarh Maccy pearenTa, Tpefylomerocs Ha PeakLkK ¢ H3BECTHbIM 00BEMOM pacTBOpa
JPYIero BEIECTsa 391aHHOH KOHUEHTPALHH.

BRIMHCIHTE KOHCTAITY PABHOBECHS M HAYANLHBIE KOHIIEHTPAUHH B PEAKIIMOHHOH CHCTEME M0
KOHEHHBIM KOHIICHTPRALIHAM.

Hanucars 21eKTPOHHYIO KOH(DHIYPAIHIO 2/IEMEHTA.

Pacuernl no yparnenmio Menneneesa-Knanefipona, ApyrdM razoBeiM 3aK0HaM.

Pacuer II&IpIIHE’LiII:II]:EN ,"lEIH.'ICHHFf raion.

Pacuers no remneparypHoMy KOMpQHIHEHTY CKOPOCTH PEaKLIHH.

Pacuer MosipHoil Macchl JKBHBAICHTA METALIA N0 PEAKIIHH €ro Cropalus.

Pacuer 10 BAHAHAIO KOHUEHTPAUHH HA CKOPOCTE PEAKLIHH.

Pacuer H3MeHeHus TEMIIEPATYPhl KHIICH!A (1/1aBICHHA) BOABI NPH PACTBOPEHHH B HEH 3d1aHHOTO
KOJHYEeCTRa BEUCCTBE.

. Onpenenenne MOuSIPHOTT KOHLICHTPAIIMK PACTBOPA M3 NAOTHOCTH H MACCOBOH JIOH.
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14.
15.
16.

17,
18.
19.
20.

21

OQrpe/IeanTh XapakTep Cpeibl B pacTBOPE COMH. Hanucarh HOHHBIE W MOJIEKY/IAPHLIE YPaBHEHHA
rHApOJIH3E B eE pElC'I'E(‘.IFI{J.

Pacuer Macconsoil N0/IM BelecTsa 3a/1aHHOM Macck! B pacTBOPE C 3aJaHHBIM KOJTHYECTROM BO/RL
Pacuer KOHUEHTPALMH PACTBOPA, MONYUCHHOrO IIpH no0aBneHHH 3a1aHHoro KOTHYSCTER BOIBI K
3Q1AHHOMY KOJTHYECTRY PACTBOPa JaHHOH KOHUEHTPALHH,

3aKOHYHTDL YPARHEHHs PEaKiHil B BOAHBIX PAaCcTBOPAX M HAMHIIKTE HX B HOHHOM BHIE.

Pacuer pH pactpopa c1aboil KHCIOTEI. €CH aHbl €¢ KOHUEHTPALHA W KOHCTAHTEI AHCCOLMAIIHH.
Pacuer pll pactsopa CnILHOH KHCNOTH! HIIH OCHOBAHHA.

BRIHeT, KOHCTAITY 1 CTENEHbL THAPOIN3A COIH, ECITH JIalbl 8 KOHIEHTPALHA 1 KOHCTAHTd
JIMCCONMALLMN KHCJIOTEL, 0Dpa3yIounei collb.

. Onpesaenenne THIA FTHOPHIM3ALNHE H TCOMETPHH MOJICKY L.

(Ounas ghopya oByvenua, 2 cexecmp

TeopernHecKe Ronpocs

l.
2.

Tard

6.

10,

11.
12.

19.
20.

OKHCANTEBLHO-BOCCTAHOBHTEIBHBIE PEAKUMH, OKHCIHTENH, BOCCTAHOBHTEH.

HasosuTe BajHEHIIHE IPYNIbl BEUIECTB OKHCIHTENCH H HAMKIIUTE [IPHMEPDI NONYypeaKiHil ¢ UX
YHACTHEM.

Jaxonn Mapanes.

VR@KUTE MOPSAOK BOCCTAHOBAEHHA KATHOHOB HA KATOAS NPH JEKTPOIHIC EQIHOrD pacTeoOpa
anexrpoanra. Hoarsepante npumepamy.

Slaenne kopposuu. AHOAHLIE M Katoausie NokpeiTua. [lpueauTe NpHMEpE! AHOOHOTO H
KATOHOIO NOKPLITHA /UIS JAHHOTO METana.

Oxapakrepusyiire Tun ruOpUAN3AILIME ATOMHBIX opbutaneil yrnepona B MOJEKy/e JTHICHA H
HPOCTPANCTRCHIYIO CTPYKTYPY MOICKY /LI,

Oxapasrepiayiite tun rOpuanzauny atoMusix opbuTancii yriepoia B MOIeKyne aleTHICHa M
[POCTPAHCTHCHIYIO CTPYKTYPY MOJICKY LI

OGLACHHTE MEXAHHIM PCAKIMM BIAMMOICACTEBHA MeTaHa ¢ XIopoM (NpH HHHLUHMHPOBAHHY
peakiHn CBCTOM).

Hanuimre peagiun. XapakTepuiylolie XHMHYECKHE CBOHCTBA ATKEHOR. [NpuBeanTe NpHMEpE
PEAKIII CHIFTEI8 NOAHMCPOB NYTEM NONHMEPHIAIKH ATKCHOB.

[pusetre cxemy NOAYMEHHA NOJHNPONHICHA. JlafiTe onpeaengHHe TMOHATHAM: MOHOMED,
NOAHMEP M HOJIHMEPH3AIHS.

[MpuseanTe peakiuii, XapaKTepusyIoUIHe XHMHUYECKHE CBOACTBA A/TKHHOB.

[TpugennTe NPUMEPL! peakiiil NPHCOCAHHEHHA, B KOTOPBIX neficTeyeT npasuno MapKOBHHKOBA
u ne aeiicrryer npasuio MaprozHUKOBA.

. Hanummre  peakiuin. XAPAKTEPHIVIONIME XHMUYCCKHe CcBoHcTBA Oenlosia: HHTPOBAHHME,

CYALQHIPOBANNE, PCAKIIMH NTPHCOCHNENHNA.

CONMINITE BIKAIRE OPHCHTUPYIOUIEI0 3aMECTUTENS B MONCKYNax Toayona HuTpoDEH3ONA Ha

peakin 3ameuieting 8 Gensonsuom sape. [IpuBeanTe PHMEPE! peaKLHi.

. HanmuuuTe  NpHMEPLI PEaKIMid, XapakTEpH3YIOUIHE  XHMHHCCKHE cBOMCTBA OMHOATOMHBIX

cinpros: @) caszannpie ¢ pazpeisom C—OH cBs3n, ) caA3aHHbIE ¢ PAIPLIBOM CO-H cBazn.

. Hammmpre  peaknun,  XapakTepuiyioLine XHMUUECKHe cBolicTBa  (PEHONOB:  peakLiH

FHApORCHALIOI  rpynnel (o8pasosanne (henonsTOB, NPOCTRIX H CHOKHBIX MpUpOR) M peaKIIHK
JAMEIHICHHS B APOMATHHECKOM APE.

. Oxapaktepn3yiTe XMMHUECKHE CBOACTBA NPeie/ibHBIX AlbIErHI0B. [loaTeepauTe ypaBHEHHAMH

peaKinii.

. Oxapagrepnsyiite XUMHUECKHE CBORCTRA NPENCABHBIX monokapGonossix kucnor. [lonTeepaunte

YPABICHUAMH PLaKILHil,

Hanuuire npimMeps! peakumii, XapakTepruIyIoNHX XHMHUECKHE CBOHCTBA HUTPHIIOB.

B uem sakmouaercs  amdorepnocts amuuoxuenor?  Hanwmmre (popMynEl CNENYIOLIMX
AMHHOKHEAOT B (POpME BUNONAPHEIX HOHOB (LIBUTTEP-HOHOB): @) FIHIHHA, 6) anannHa
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21.

22

AMHHOKHCIOTEI. CTPOEHHE. M3OMEPHA, KHCIOTHEIE cBoiicTBa. [IpHBEOMTE npuMep peaklHH
ofpajsoBaHHA TENTHAHON CRA3H.

. Jlaitre onpeaenenue CAcAyIOUMM MOHSTHAM: @) YIIeBoAL:; 6) MOHOCEXapHbl; B) AMCAXapHIBL; I)

MOJHCAXAPHBL, NMPHBEANHTE NPHMEPLL.

[pakrideckue aanms

1.

o

o.

14.

]

CocraseTe ypasHeHHE CEayIOLeldl OKHCIHTEIbHO-BOCCTAHOBHTEILHOA PEAKLUHH H OTpenenuTe
MOJISPHYIO MACCY IKBHBAICHTA OKHCIHTENA (MJIH BOCCTAHOBHTENA).

Paccuntaime MOIAPHYIO MACCY IKBHBANCHTA 330aHHOTD OKHC/IHTES, SCIH OH BOCCTAHAB/IHBACTCH
JI0 3L ENOr0 BCLLCC TR,

Mo npuBeleHHLIM NONYPEaKLHAM OKHC/IEHHA—BOCCTAHOBIEHHS COCTABLTE YPABHEHHE PEaKklHH B
MOJICKYIAPHOM BHJIE.

Kak wiMeHH1cs Macca IUIACTHHKH NaHHOro, ONYLIEeHHOH B PAcTBOP COMH ApYroro meranna?
[Mouemy? Cocrassre ypasHeHHs ITPOTEKAIOMIMX MTPOIIECCOB.

Onpeseinre suaducHne YISKTPOJIHOrO NOTEHLHAIA METANNA, NOrpyKEeHHOro B pacTBOP E€ro CONH
JIHHOA KOMICHTPAILMH.

Onpenenwre pH soanore pacrsopa, eciid H3IBECTEH NMOTEHIIHA BOJIOPOJIHOIO MEKTPOIA.
Onpenennre IJIC ranbBanH4eckoro MeMeHTa, COCTABIEHHOrO W3 3aIaHHBIX METAIIHYECKHX
VIEKTPOOE, ONYUIEHHBIX B pacTBOpbl X coned. CocTaBbTe cXeMY rajlbBaHHYECKOrQ 2ISMEHTA H
HAMMLIATC YPABHEHHS PEAKUMil, NPOTEKAI0IMX Py ero paboTe.

Hanummre  vpasicius  peakini, nNpOTEKAIONIHX TPH paboTe ralkBAHMYECKOrO 3JIEMEHTA
NPCICTABACHIOND  3UIAHHOA  cxemoil. YKamuTe, B KAKOM HANpaBlieHHH NepeMellaoTcs
UICKTPOHLE BO BHCILTICH 11CI1TH,

CocraBbTe ¢XEMbl JIBYX T@ILBAHMYECKMX IEMEHTOB, B OJHOM M3 KOTODBIX AaHHBIH MeTal
cnyimnIo Gbl KATOMOM. @ B ApyroM — adonom. Beruncnute snavenne ux 2JIC npu cranmapTHeIX
VCIIORHAX.

Hanmmmere vpasienns 2IeKTpoaH3a BO/IHOTO PACTBOPA MM PACNIABA NAHHOM COH C HHEPTHLIMH

HIAH MCTAIHHCCKHMH JICKTPROOAMH.

. Onpenennts macey seutectsa (Man obneM rasza), BbUICTHBILErOCS HA OLHOM 3JICKTPOIE NpH

AMEKTPOJIMIE, €C/H WIBECTHBI Macca BemecTsa (unu o0LeM rasa), BbUICJHBILErocs Ha IAPYroM
UEKTPOJIE.

. Tor sayaunoii cunoil B TeueHne 3a1aHH0r0 BPEMEHHN BLIUICTHA HA KATOAE P 3aJaHHOM BBIXOOC

0O CTORY 3N HOC KOJINUECTBO MCTAJLITA. OIIPCﬂCﬂ HTE MOJAPHYIO MACCy JKBHBAJICHTA METAJLIE.

pn uesrpoanie soanoro pacrsopa cond pH pacrsopa eeipoc. Onpejenure, pacTBOp Kako#

COM W3 NPHBEACHHEIX noABeprancs wiekTponusy. Jlafite obbacneHHe W NOATBEPAMTE OTBET
YPABHCHHAMH PCAKIUHH, POTEKAIONIHX Ha KATOAE H aHOJE.

CocraphTe CXeMBl pPEaKiMii, C NOMOIBIO KOTOPBIX MOMHO OCYLICCTBHTL 3al1aHHBIH pijl
IIPERPAIIE T OPranuIcCKuX BELECTB.

 Hanmmmre  erpykrypuyio  (opMyny  CoeMHEnHs JaiHOro CcOCTaBa, KOTOpOe BCTYMAET B

OIHCaBIil P/t XHMHYECKHX peaKili.

CJAKOIMMTE JIANNYI0 XHMHYecKyI0 peakunio. Hanmwmure crpykTypHbie (GopMysibl HCXOAHOrO

BEIECTRE K NPOAYKTOR PCaklHK H HAIOBHTE HX.

. [puseanTe cTpYKTYpHBIE (POPMYJIBI BCEX HIOMEPOB JAHHOIO COCTABA.
. M3oGpasure crpykrypubie (JOpMyIBl JaHHBIX COEAMHEHHHA M HA30BHTE MPHBEAEHHBIE HX M0

MUY HAPONIOH HOMEHKIATYpe.

Oupesiennrn hopayiy Yraesooposia. ¢Cii H3BECTHO MacCOBBIC A0JH YITIEPONa H BOAOPOJIA H

MAOTHOCT [1APOS 10 BOJIOPOLY.
KF.H{H.H Macca ]'HJIUI['L‘]IlI}'Jt'HI'lI‘!DII.I!DI"CI I]('IIJ'I}«"IHTEH no pEE:L'r{I.'I.HH JaHHOTO obreMa ankeHa I'lpH H.Y. C
HOI0BO/I0POIOM

. Brmmennre. kakas macca (r) Kakoro rajsorennpowisoanoro obpasyercs B pe3syibrare

BIAMMOACHCTRIE  3QJannoro  obbeMa  39J1AHHOIO  alKeHa npH  HOPMANLHBIX  YCIOBHAX C
GpOMOBOAOPOIOM.
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. AJikent 3a/1annoii macenl npucoeannseT GpoM 3anannoit maccel. Onpeaenute Gopmyny ankeHa.
. BelumcnnTe, kakas macca (r) kakoro cnupra ofpasyerca B pe3yibTATE B3AHMOJEHCTBHA

A1AHHON0 00LEMA 3aaHHOMO AKEHA TTPH HOPMANLHBIX YCIOBHAX C BOIOH.

. Onpenenuts hopmyny ajKMHa, €CTH WIBECTHA MACCa ero 3a1aHHOro obseMa NnpH H.Y.
23, Aucrwien 3ajannoro ofkeMa Npespallell B anblerHjl ¢ YKasaHuuM BbeIxozoM. Onpenenurs

MACCY NOMYHUHBILCIOCH allbACTHIA.

. Paccuwraiite, xakoit ofmem xnopa (1) NpH HOPMAILHBIX YCIOBHAX noTpedyercs [ns

npeepauienns Genzona 3ananHofi Maccof B XNOpOEH30, ECTH H3BECTHA NOTEPA XN0pPa.

. Kakas macca Tojnyona Obina M3pacxonoBaHa, ecid MpH AeficTBMM Ha Hero OpOMHOA BOOBI

NOayHEHa 3aaannas Macca CMech MDIIDEPOM:TGJT}"G.'IGB.

. Kakoil obwem amunena nago HCTPaTHTL, YTOOL! noOnyuHTe 3afaHHYIO MACcCy 3THIOBOIO CIMpTA

FALAHNOH KOHLEHTPAIMH.

F 3 .GI’I[}EJICJH']'E {IJDPM}"JI}-' NEPBHYHONO CNHPTA, B KOTOPOM HW3BCCTHBI MACCOBBIE O0H aTOMAapHLIN

yIAEpo/Ia. BOI0poaa W KHeaopoaa. HazosuTe 3TOT cnupT.

. Brrumenute oonem HNO3 ¢ 3azannoii Maccopoil aoaeil M NIOTHOCTE, HEODXOAHMBII NS CHHTE3A

TLIAHITOrO KOIHYSCTRA TPHHHTROCIHIICPHAA.

CKakyio macey penonsTi MENOMHOID METANNa MOKHO NONYUHTL 387aHHBIX Macce (herona w

LLLSJIOM .

CJlana naoTHoCT NAPOE KHCNOTH no sojopoay. Halnure ee MOnexynsapHyo QOpMyny H HAIOBHTE
¥ P

e,

. Onpenenure (popMyny aMmuna. €CIH HIBECTHL] MACCOBLIC IOMTH YT/IEPO/d, a30Ta H BOAOPOA.
K pacTtsopy anwiuna aannoil macenl 1oGasunn wibeitok Gpoma. Jlana macca ofpasosasuierocs

ocajka. Onpe/ie/nTe MaccoByio JI00110 alnjiiHa B pacTBope.

CBuimseanie obneM aMMHEKE NPH HLY., KOTOPRIH HaA0 NPOMNYCTUTH YEPE3 PacTBOP KHCIOTLI

pannoro obsesMa ¢ annoil MaccoBoil nonei, 4tobbl NPEBPATHTDL €€ NOTHOCTLIO B AMHHOKHCIOTY
(MosKeT OBITH YKa3aHa MOTEPH AMMHAKA B XO/JE PEaKIHH).

Kagoit o6wem CO2 npu ny. notpebyercs ann ofpazoBaHMs 3aJaHHOH MAacchl NIIOKO3Bl MO

peakiiy (poTocHITe3A.

Jaounan hapaa odvuenus, | cexeemp

Teopernueckne ronpocsl

[

1ed

LA

6.

Cipopmysnpyiire sakon JxksHBanenTon. PaccumnTaiiTe JKBHBANECHTHYIO Maccy BELLECTBA.
Cipopayinpyiite saxon JICHCTBHH Mace, ONPEIENsOUIMA 3ABUCHMOCTE CKOPOCTH pPeakuMH OT
KOHUCHTPAILMY Pearupyioiunx seiecrs. [lpusenure npumep.

[epeuncanre ocHOBHBIE (PAKTOPEL, BAHAIOUINE HA CKOPOCTE XHMHYECKOH PeakiiHy.

CriocoOnl  BLIpasenns  KOHUCHTpalun pactBopoB. Maccosas nonsa (B %) u  monspHas
KOHLICHTPAILHS PACTBOPEHHOTO BellecTsa B pacTsope. [IpuBeanTe npuMepsL.

Hanminre peakiini, XapakTepu3yioime XHMHIECKHe croiicTea Oensoia: raloreHHpoBanue,
HHTPOBAIHC. CYAL(PHPOBANNE, PEaKIHH NTPHCOSIHHCHHA.

VIEKTPHHCCKAS IMCCOLHALIMS MIEKTPONHTOB B BOJHLIX pacTsopax. HanniunTe ypapuenns
JICCOLHALHA.

Jlaiite onpejeneHne KHCIOT H OCHOBAHWA € TO3MUMH ICKTPONMTHYECKOH AHCCOLMALIMH.
MMosreepante npuMepamu.

Teopus  anexrpocrarnueckoil  anccounaumn.  Crenens  auccoumanms.  Knaccuukauus
VICKTPOIITON B 3ABHCHMOCTH OT CTENEHH ncconnanuu. [ojreepauTe npuMepamin.

Peakiiun nonnoro obyend.

Muaponus coneii. Hanuiinre ypaBHeHMs peakuuit rWiApoiM3a B HOHHO-MOINCKYISPHOH M

MONeKyIApHORA (hopmax.

Tuaponms conu. ofpasoannoii cnaboil KMCA0TOR M CHILHBIM OCHOBanHMeM. PaccmoTpuTe Ha

HPUMEPE W HANMIINTE YPABHEHNS PCAKIHIT B HOHHO—MONEKYIAPHON W MOTEKyAploi dopmax.
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- lpusenre npuMeps! peakuui A4 coedMHeHHH, B KOTOPLIX AeficTByeT npasuno MapkosHHKOBa

1 He aeficreyer npasuio MapkoBHHKOERA.

. O0nsicuuTe, Kakne PCaKIHH HAZRIBAIOT OKHCIHTCNBHO-BOCCTAHOBHTEILHBIMH. Crenens

QKHCIICHHA.

. Oxapakrepu3yiiTe XHMHYECKHE CBOACTBA ATKHHOB. YKaKMTE, B UM 3AK/IIOYAETCA CXOACTBO H

PA3THYHE ATKHHOE H aJTKRCHOB.

. OKHCITHTEALIO-RBOCCTAHOBHTE LI BIE PeaKiHH. HPDIIECC OKHCNIEHHS BoCCTaHOBHTeNeld. HalopuTe

OCHOBHBIC FPYTINRE BOCCTAHORHTENCH, rlOﬂTBﬂpﬂHTﬂ NpHMEpaMH.
ORNCIHTEALIO-BOCCTANOBHTENbHBIE  peakund.  [lpouecc  BOCCTAHOBNEHHMS  OKHCITHTENE.
Hlepeuncnure 0CHOBHBIE TPYNITEI OKHCAXTENEH.

Hazosure ocHoBHBIC (JaKTOPLL. BIAHKIOUIME A CKOPOCThE XHMHYECKHX PEAKIIHA.

Hazosnre ocnosusie hakTopsl, BIHAIOUME HA THAPONN3 coneil B BoaHoM pacrBope. Hanuumre
VYPABHEHHE CTYNCHUYATOrO FHAPOIINMIA B MOJIEKYISAPHOR W HOHHO-MONIEKYIAPHOM (hopMmax.
HeoOparnmeie u obparuseie peakiyu. [IpuadHBl npoTekania HeoDpaTHMBIX peakLmnii

Hanwinnre exemy peakinn ruaparandn (peakuua Kyueposa)

. DARTOPLL. BANAONIKE 1A CTENEHL THAPONK3A (TEMNEpaTypa, KOHLIEHTPALIMS, IPHPOAa KHCIOTLI M

OCcHOBaHMA, obpazyioiuux cons). [loarsepaure npumepamu.

. OKHCIHTEIbHO-BOCCTAHOBHTENBHBIE PEaKIIHH. OKHCNEHHE M BOCCTAHOBICHHE KaK €IMHBIH

nporece. [lo NPHREACHHBIM HIXKE MONYPEAKLMAM OKHCIEHMS M BOCCTAHOBJIEHHH COCTABLTE
VPABHCHHE B MOJICKYISPHOM BHJE.

- Hanmmwre ypasnenns peaknni Monoxaopuposanis B npucyTeTBHH Katanuzaropa AlCl;

COSITHICHHRA;

. Xumuueckoe pasnoBecHe, Hanuuiure BRIPAWCHHS KOHCTAHTLI pPABHOBCCHA JUIH D'E}FI'H.THHGE

peaiitn.  Bausnne KOHUCHTPAUHW, JIABICHHA W TEMIEPATYPsl HA CMEIIEHHE PABHOBECHS.
[Mpuinwn Jle Hlarense.

- Hammwre exemy peakitin noayvenus cnupra (6yaer Hanicato kakoro).

Hpawrmveewie taaanus

+= wd [l —

o v

PacyeT 2KBHBAICHTHON MACCLI BEILECTBA

Pacuersl no ypasinenuio XMMHYECKOR peakiuu

PacucTnl N0 BIMAIKIO TEMIICPATYPEI, JABIEHHA U KOHLIEHTPALHH HA CKOPOCTh peakLiHH.
Cocrasienne MONEKYASPHOro YpaBHCHHSA PEAKLIMH H3 [10/ypeaKLHii.

CocrasuTh (3akonunTe) ypasnenune OBP.

OnpenennTs NPOAYKT peakiMi MENK/1y OpraHH4ecKHMH BELIECTBAMH M HANHUCATE €ro
CTPYKTYPHYIO hopmyny.

Onpenenenne KOITHYECTRa BEIIECTRA rasa

Qupenencine MOACKyISpHOil hopMyibl U3 OTHOCHTENLHON NIOTHOCTH Mapos.
Oupeieacime Mogeky1spnoil (opmMyiisl 13 MACCOBLIX JIONIEA PA3/IHUHLIX aTOMOB.
Onpenencine BLX0A PCakiinmg

Cocrasere CXCMY PCAKIIHH MTOTHMERH3ALIHH.

. Pacuern no konmeHTpaumam.

- Crpykryprbie (popMyinl H30MEPOB HIIH NOMONIOTOB.

"y (}HDU.’I.U,‘IL‘I[HC MACCOBON JI0IH ANEMEHTEI B BEULECTRE,

Hanwunere ypasnenus peakimil, npoTCKAIOIIHX NPH NIEKTPOJIH3C BOAHOIO PacTBOPa COMH C

HHCPTHLIMHA MICKTPOLAMH,
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8 YCJIOBHUS PEAJIU3ALUWUHU ITPOI'PAMMBI JUCLHITJIHHBI
8.1 MarepuajiasHo-Texnuveckoe obecneveHne AHCUHILTHHBI (MOIY.JI51)

HMudopmaums o0 HalM4MH CrELHaJH3MpOBAaHHBIX ayIHWTOPHH, nabopaTopHii,
TEXHHUECKMX Cpe/ICTB 00yuenus M T.1. npejactaBneHa B Buae tabnuuel (Tabnuua 8.1).

Tabumua 8.1 — Obecnevenune obpazosaTenbHOro npolecca

Ne n/n| Haummenosanue | Hanmenosanne o00pyI0BaHHBIX yueOHBIX KaOHHETOB, MaxkTHYECKHA
JIMCHHINIHHBL B 00LEKTOB 4151 TPOBEACHHA agpec yueOHBIX
COOTBETCTBHH C NabopaTopHEIX/TIPAKTHYECKHX 3AHATHA C nMepevHeM KabHHETOB H

padoTim OCHOBHOTO 000pYI10BaHHA o0beKTOB
| yucOubiM nusanom | ~ '

L1.0). MHMHH ® Jlekumn: Hosocnbupck,

11 Yuchnas ayanTopHa A NPoBEACHHA 3aHATHH nekunonnoro [Kpacuslii npocnexT,
M CEMMHAPCKOTO THNA FPYNNOBLIX W 35
WHAHBHAYANBHEIX KOHCYILTAUWHA, TEKYLIETO KOHTPOA, HTH (punnan)
, NPOMEKYTOUHON aTrecTauny -ayn. 501 PTY

Avauropras mebens —eTons 21 wr., erynsa 43 wr., cron
NPENOAABATENA, AGCKA AYAHTOPHAR I1A NMHCAHHA MENOM.
' [Tepeconmibpii kKomnsiorep ¢ Ga30BLIM THLEHIHOHHLIM
NPOrpaMMHibiM 0DCCNIEYEHHEM M NOLKTIOHEHHBIM K CETH
Hurepner. KomnaekT 1eMOHCTPaLIMOHHOTD
ODOpPYA0OBAHMA (IKPAH W MYIETHMEIHA NMPOEKTOp).
KoMnaekT yuedno-Harnaaneix nocobui, obecneymBaommx
TEMATHUECKHE HAJIOCTPALLMH NO AHCLUHITTHHE,
!'.'S-'rlluﬁll:iﬂ AVIIATOPMS JUIH NPOBSAEHHA 3AHITHA JEKLHOHHOTD
[ CEMMHAPCKOrO THITA IPYNNOBLIX W
(HHAMBHAYAIBHBIX KOHCYNBTAUMA, TEKYLIEro KOHTPONS,
[npomescyTounoil arrectaunn -aya. 201
(AvanTopuas medens —napTh 33 WT., CTON NpenoaasaTens,
VI0CKA aYAHTOPHAA LA nHcaums Menos. [epconanumii
[KOMITBIOTEP © BAT0ELIM JTHUSHIHOHHEIM NPOrPAMMHBEIM
[oGecneyeHHEM W NOAKIIOYEHHBIM K ceTH MuTepher.
[KoMniekT AeMoncTpaunonnoro obopyaosanus (IKpaH u
MynabTHMeana npoekTop). KomnaekT yuebHo-HarasineIx
inoco0nil, ofecne N BAIOLINX TEMaTHYCCKHE HANIOCTPALIMA N0
JIMEILHILIHTIE, '
] JaGoparoprsie palorTs
Yuehnas ayinropus U8 NPOBCACHHS :
:'!.'IJISI'I'HE CL'MHIIEIF}L‘K{!II'U M ,'I.'.'IE{:IP!I.'I"{'FPH['H'Q THNAQ, |"p}"|'| MOBLIX HI
IHEI,']_HI!H,'J_}"H.IH;EII‘:IX Kl I.IQ.J}-'..!'II.-.'I'}:'I.li_l"lﬁ'1 l
TEKYLIEro KOHTPONA, NIPOMEKYTOUHON ATTECTALHM ,
. ; ( Xumuueckan nabopatopus) - aya. 403 '
i ' Ayanropnas mebens —croas 10 wr., etyaes 20 wr., cron
' PENOIABATES, J0CKA AYAHTOPHAS 1A IMCAHNA MENOM. |
HowviGyk ¢ 5a30BLIM JIMLEHIHOHHBIM |
NPOrpaMMHBIM 00ECNEHEHHEM H NOAKTIOHEHHBIM K CETH
Hurepuer. Komnnert yuebHo-narnaansix nocobuni,
o0ecnevHBaIOIWMX TEMATHHECKHE WJIOCTPALHK N0
nncunnanne.HaBop nabopatopnoi nocynst. Becw
HL-200 Becw BJI-200. Burrasknoi wkad ans
i xmpearTHRon =2 wr, Mevus mypensras MAMI-3Y( 1 150C).
| o AON0/IMILHHE sbrpioca- | Ow

kil

MM.AH. Koceriuna




9 YYEBHO-METOJIMYECKAS KAPTA JUCHUTNJIHHBL “XHUMHH"

Ounas popma oByqenns, | cemectp

Ne | Homep tembl yueOHBIX Wcnoas3yembie yuebuo- [ CamocTodTeNsHaA Popma
Hene | laHsITHA METOANYECKNE MATCPHATBI paboTa CTYJIEHTOB | KOHTPOIS
i JIK m3 | Jis Camocros | JI3
TENBEHOS
: HIYHCHHE
1 | JK-1] JIB-1 B-1. -4, B-6, M-1, M-2 K-3
2 : 62| B-1,B5-4. -6, M-1, M-5 CH-1 K-3
3 | K-12 ] JIB-2 B-1. -3, 5-4, -6, M-5 K-1, K-3
4 | 1iB-2]  B-1.5-4,5-6,5-10,M-5 CH-1 K-3 |
5 | JIK-2.] JI5-2 | B-1.B-4, 5-6, B-10, M-5 m3-1 | K-1,K-2,
K-3
6 J1B-3 b-1, b-3, 5-4, B-6, B-7 CH-2 K-3
7 | JIK-2.2 JIB-3 B-1, 5-3, b-4, b-6, M-3 K-3
EN ~ JB4 | B-1,5-3, 54, M-3, M-5 CH-2 K-3
9 | JIK-23 | JIb-4 | B-1.B-3, 5-4. 5-6, M-3, M-5 K-3
10 _ | J1b-4 | B-1.B-3. B-4. 5-6, M-3, M-5 CH-2 K-1, K-3
[ 11 | JIK-3.1 | JIB-5 b-1, b-4, 5-6, b-7 J3-2 | K-2,K-3
|12 | 15-6 B-1. b-4, B-6, B-7, M-5 CH-3 K-3
|13 | JIK-3.2 JI5-6 B-1. b-4, -6, 5-7, M-3 K-3
[ TG | Bl bed, 56,57, M-S Ch-3 K-1, K-3
15 (K33 | (-7 | bl b-4, 56, 5-7. M-5 KK-3
Tie T | [iib8| Bl.b54. 56,57,M:S CH3 K-3
|17 | JIK-4.1 68|  B-1,B-3, b-4, -6, M-5 K-3
18 | JI-8 | B-1.B-3, 5-4, 5-6, M-5 CH-4 | 133 | K-1,K-2,
o | | P - K3 |
| ‘ [Moaroros DK3ameH |
| Ka K K-4
! . IK3AMEHY |




Ounan hopma oOyuenns, 2 ceMecTp

Ne Homep Tembl yuedibix | Henonbayembie yuebuo- Camocrosre/ibHas dopma
Hene JAHATHA | METOAMHECKHE MATEPHAN LI paboTa CTYAEHTOB KOHTPONA
| o JIK n3 B CamocTosaren a3
BHOE
' Hiy4EHHE
I | IK-5.1 7169 | b-1.b-4. b-5, 5-8, M-5 K-3
2 J15-9 B-1. b-4, B-5, 5-8, M-5 CH-5 K-3
3 | JIK-6.1 N6-9 | B-1,5-4, -5, 6-8, M-5 K-1, K-3
4 | N6-10 | B-1, B4, B-5, 5-8. M-5 CH-6 K-3
"5 |UK-62| | N6-10 | B-I.B-4.B-8. M-5, M-6 K-3
6 | HE ' JI5-10 | B-1,5-4, B-8, M-5, M-6 CH-6 K-1, K-3
7 | JIK-7.] J5-11 | B-1, B-2, b-4, M-4, M-5 K-3
8 JB-11 | B-1, 5-2, b-4, M-4,M-5 CH-7 K-1, K-3
9 [ JK-72 J16-12 | B-1, 6-2, 6-4, M-4,M-5 K-3
10 " J1B-12 | B-1, B-2, B-4, M-4.M-5 CH-7 K-3
1| IK-73 NB-12 | B-1.5-2, b-4, M-4,M-5 n3-4 | K-1,K-2,
L _ - K-3
12| 1 b-13 | B-2.5-4.5-9. B-11. M-5 CH-7 K-3
13 | JIK-74 | N6-13 | b-2. b-4, B-9, B-11, M-5 K-1,K-3
14 J16-14 | b-2.b-4, B9, B-11, M-5 CH-7 K3 |
15 | JIK-7.5 J16-14 | Bb-2.5-4,B-9.B-11.M-5 35 | K-1,K-2, |
P = PR e i K-3
T T - J16-14 | B-2.5-4.5-9,B-11, M-5 CH-7 K-3
T K6 1514 |52, b-4, 59, b-11. M-5 136 | K-2,K-3
E % "J15-14 | -2, b-4, 59, B-11, M-5 CH-7 K-1,K-3
I. | MoaroToexa Jk3ameH
O BRI K JK3aMEHy | K-35

3%



3acunas hopma obyuenmus, | cemectp

Ne Homep Temebl Henonesyemele yuebHo- CamocToATenbHaA | Popma
yuehHbLIX 3aHATHI METOJHYECKHE MATEPHATBI paBoTa CTYAEHTOB | KOHTPOA
JIK N3 | Jib Camocrosite | Kontp
NbHOE onbHAaA
Hiyuenue | pabora
1 JIK-1.1 Jk-1 b-1. b-4. b-6, M-1, M-5 K-1, K-3
2 | JIK-12 | b-1. b-3. b4, b-6, M-1, M-2 CH-1 K-3
3 JIK-2.1 JIh-2 | B-1, b-4. b-6, b-10, M-1, M-5 K-1, K-3
4 | K22 b-1, b-3, b-4, 5-6 CH-2 K-3
3 JIK-3.2 b-1. b-3. b-4, b-6 K-3
6 | JIK-3.3 b-1, b-3, b-4, b-6 CH-3 K-3
7 | JIK-4.1 b-1, b-4, b-6 CH-4 -3
8 | JIK-3.1 B b-1. b-4, B-5, b-6 K-3
9 (K520 b-1. b-4. B-3, b-6 CH-5 K-3
10 | JIK-6.1 JIb-3 | B-2. -4, B-6. M-1. M-3, M-5 KP-1 K-1,X-2, |
. K3 .
11 | JIK-6.2 b-2. b-4, b-9 CH-6 K-3
12 [ JIK-7.1 b-2. b-4, 5-9 K3 |
A3 fJK-72) | 5-2.5-4,5-9 K3 |
| 14 [ JIK-73 8 5-2, 5-4. 59 K-3
15 | JIK-7.4 b-2. b-4, B-9 CH-7 -3
Moaroroeka Dczamen
K K3AMEHY ‘ K-4




10 MPOTOKOJ COI'JTACOBAHMWS L
JUCHHITJIMHAMM HATIPABJIEHWS HA 2019/2020 YYEBHBIH I'0OJ1

PABOUYEN TMPOrPAMMUBI

C JAPYI'HMH

Hanmenosanpe ancuunimii,
[13}"1{.‘["[{! Kt]'I'DPI:II 'l]llll".lﬂl.."l“fi[
i AaHHYI0

Kadeapa

[Mpeanomwennn od
nimMenennsx B pad.
NpPorpamMmy u
NOANNHCH 38,
Kadeapoii

Pemenne, npunsroe
kadeapoii,
pazpadarTeiBaloniei
nporpaMmMy H noanHch
3as. kadeapoi

Xumus u husuka BMC

XXTuT

e

el

IlepepaboTka nonumMepos B
NMPOHIBOIACTRC TAPLI U
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Jexan pakyansre
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Goncs
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11 JIOTTOJTHEH WS M MZBMEHEHHS K PABOYEH IMPOTPAMME HA 2020/2021 Y4Y. O]}
13 paGouyio nporpaMmMy BHOCHTCH CIE/IYIONIHE HIMEHEHHA:
1) JIONOJNNTE CIIMCOK JIEKTPOHHLIX PECYPCOB callTamu:
waww. xumuk.ru
www.nplusl.ru
wWww.nanometer.ru

Palouas nporpamma nepecMoTpeHa Ha 3ace1aHuy Kadenps: Nel

«27 » anrycra 2020r.
. " ':'(-:H.-‘I ';I 'r ;j - Y. d/ f’ i
Jasenyommii kadeapoit FETRT b//éd /(o 1Ldes UC, 14 OF 0
AL AR I A.Trrlf.ll,'f..l;m AN RO I[Jﬂ'{umrd];mrﬂ AT dhermer
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10 TPOTOKOJ COTIJIACOBAHHSI PABOUEIl ITPOIPAMMEI C JIPYTUMU
JMUCITATLINHAMH HATNIPABJIEHUS HA 20272027 VYEBHBINA IO

Hanmenosanue THCUHIIHNH, Kadenpa Ipeano:kenns ob Pemenne, npuHATOE
H3y4deHHe KOTOPBIX ONHPAETCH H3IMEHEHHAX B pab. kadeapoii,
HA JAHHYIO nporpaMmy | pazpabaTeiBaloniei
MOAMNHUCH 3aB. nporpaMmy ¥ MoAnHchL
kadeapoii 3as. Kadenpoii
Xumusa 1 puzuxa BMC XXTuT ;

O

)
@M

Hexan daxynsrera Tu/l

A -

RUYHNER ROGIUCE

30

/E.B.Apuunosa/ J/. 64 Lc4{

pactuughposka nodnuct dama
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MNPHJIONKEHHUE b

1 Ofpasen BapuaTa TECTA /LT3 3AMINHTE 0T4eTa 110 aadopaTopnoil pabore

| B

Lad

I cemectp. Tema: «XMMHUCCKAS KHHETHKA H PABHOBECHE?

TECT 1
BuiGepire npasuabubii oTeer B 3ananusx 1,2, 5

CKOPOCTH XMMHUECKOH PEaKiliyi 3aBHCHT OT KOHUEHTpaumny BeutecTs. KnnyecTeenHas 3aBUCHMOCTD
MEXY CKOPOCTBIO PEaKUMM W MOMSPHBIMM KOHUeHTpauusamu [B] pearupylommx BEIIECTB
ONMCLIBACTCH 3aKOHOM AeficTRyowMX Mace. HanuimmuTe MareMard4ecKOe BLIPAKEHME 3aKOHA

JEHCTBYIOUIMX MACC JUTS MOACTLHOH PeaKiiiu:
2A + 3B = A:Bs

| vw=[A][B]
2 w=k[A][B]
3 w=k[AJ[B]
4 v=[AF[B)

Onpejeanre, KK HIMCHHTCH CKOPOCTL  PEAKLIHH. NpoTeKaloUIcd B 3aKpbITOM COCYAE [IpH
HOCTOHHHOI TEMIEpaTYpe MEu1y razoo0pasHbIMH BELIECTBAMK!

2C0+0,=C0,
MPH YBEJIHUCHHI JaBncins B 4 pasa.

l B 4 pasa
4 B 04 pasa
3 B 16 pasa
N B 8 pasa

JlomummuTe HenocTalonee CjoBo BMECTO TOUEK:
CROPOCTL XHMWICCKOH PCakIHK ... ¢ NOBBILICHHEM TEMICPATYPhI.

" 0
Paccumraiite, Kak HIMEHIIACH CKOPOCTh PEAKIMM NPH NOHWXeHHH Temneparypsl ot 60 no 30°C,
eclly TeMneparypHbiil Kod(QpHUHenT paseH 3,

VKamuTe, B KaKoi 13 peakinii JaBNEHHE HE BIIHHAET Ha CMELEHHE XHMHHECKOr0 paBHOBCCHA.
1 Ha(r) + Ja(nap) <« 2HJ (r}

2Ha(r) + Oafr) « 2H20 (%)

CO(r) + C(x) « 2C0O;(r)

NaOy(r) «— 2NO:(r)

EEpL PR
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2 Ofpasusl IKIAMEHANHOHHBIX GHIETOB N0 ANCUHILTHHE «XHMHAR?

MHHHUCTEPCTBO HAYKH M BBICIUEIO 3K3AMEH A]_I[/IOI-IHBIFI BUWJIET Ne 1
OEPAIOBAHHS POCCHICKON ®EIEPALINHA

HOBOCHBHPCKHII TEXHOJIOT HYECKHH 29.03.03 TexzoI0rhs NoIHrpadH4ecKoro

HHCTUTYT (OHJIHAT) H YTIAKOBOYHOTO MPOH3BOJICTBA
o D ey LTl
BBICILIETO OFPA3OBAHMS! TR E M

Kapenpa X.XTu T

POCCHIICKHII TOCYIAPCTBEHHBIN
JucummmiHa: «XHMHA»

VHUBEPCHUTET UM. A.H. KOCBITMHA

(TEXHOJIOI'HH. MH3AHH. HCKYCCTBO)»

(HTH (pwmawan) PTY um. A.H. Koceiruna) QaxynsTer: T 1 ]l Kypc 1, cemectpl

1 CdopmynupyiiTe MOHATHS: IKBHBAIEHT, MOIApHAZ Macca SKBHBAJICHTA, HKEHBANCHTHBIA O0BEM.
OmpenennTe MOIMAPHYIO Maccy SKBHBANCHTA METALTA, eCld IpH CrOpaHHM MeTanna Maccoil 6 r
obpasyercs ero okcun maccoii 11,33 r.

2 OfpECHHTE, 9TO TAKOE TEMnoTa 00pasoBaHHd COSHHEHHA. Eé oBbo3HadeHne H pasMepHOCTE. Pacuer
termnoeoro 3ddexTa peakiiu 9epes TEIIOTEL obpasoBanus coelHHeHUH. [IprBeHTE NPHMEP.

3 PaccumTaiiTe, BO CKOMBKO pa3s Hal0 H3MEHHTE KOHLIEHTPAIHIO SO; B peaxiHH:

2804(r) + Oy(r) > 2805(r), 4TOGBI CKOPOCTH PEaKIHi BO3POCIA B 16 paz?
4. Tlpu Temmepatype 30°C oGném rasa pasen 500 cM. PaccunTaiite, Kakoil ofbem 3aiiMeT ras IpH

70°C, ecrm paeneHHe GynaeT OCTaBaTbCH MOCTOSHHBIM?

YTBepKICHSI Ha 3aceJaHuH Kadepsl X, XTuT _or npoTokoi Ne
CocTapHTeNs: kaHn.TexH.HayK. beauno A.D. Jas.kap X, XTuT kaH1.XuM.HayK., gou. Erusa H.C.
MHUHHCTEPCTBO HAYKH U BEICLUETO YK3AMEHALIMOHHBIM BUJIET Ne 1

OBPA3OBAHWSA POCCHACKOH ®EJNEPALIMH

H C PCKMIl TEXHOJOI'MYECKHH
PECHERR L - ¥ . 29.03.03 TexHOMOH:A MOMHTPApHYECKOrO H

HHCTUTYT (OHJIHAT)
GENEPAIIBHOIO FOCYIAPCTBEHHOI'O YIIAKOBOHOIO MPOU3BOJACTEA
BIOKETHOIO OBPA3OBATEBHOTO YUPEXIEHHA IMpoduns « TexHOMOrHA K AH3AHH
BBICLLIETO OBPA3OBAHHA YIaKOBOYHOIO IIPOH3IBOACTEAN
«POCCHICKHII TOCYTAPCTBEHHBIN Kadempa X,XT u T
VYHUBEPCHUTET M. AH. KOCBIT'HHA JTHcImnIMHa: COCHMEAR

(TEXHOJIOTHH. JU3AIH. HCKYCCTBO)»  Oaxynster: Tu [l Kype 1, cemectp 2
(HTH (dmawan) PI'Y mv. A.H. Kocsiriha)

1. CocTaBsTe CXeMsl ABYX TalbBaHHYeCKHX JJIEMEHTOB, B OHOM M3 KOTOPBIX HMHK cayxun Ovl
KaTo4OM, a B IPYTOM — aHOJOM. BEIMHCTATE 3HAYCHHE 3JIC npH cTaHJapPTHBIX YCIOBHAX.

2. HanMmuTe NpHMEpsl PeaKmui MOTY4eHHS HHTPHIOB H peakiui, XapakTepH3YIOIHX HX
XHMHYECKHE CBOHCTEA.

3. HampmmTe cXeMbl peaKumil oTy4eHHs YKCYCHOH KHCIOTBL, YKCYCHOrO aHTHIpPHIA H XJIOPYKCYCHOH
KHC/IOTEI M3 allETHIEHA.

4. Onpemenute (OpPMY/Ty BTOPHYHOrO amuHa, B KOTOPOM MACCOBEIC J0MA aTOMapHEIX Yriepona,
BOJOPOMA | 430T4, PABHEI, COOTBETCTBEHHO: 61,0; 15,3 m 23,7.

YTBepiK/IeHB! Ha 3aceannu kadeapsl X, XTuT _ot MpOTOKOI Ne

CocTaguTens: kaHa.TexH. Hayk. bemuno A.D. Jas.kah X, XTnT KaH1. XHM.Hayk., aou. Erana H.C.
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