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JMCT PACCMOTPEHUS U COTJIACOBAHHSA
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Coctasutenb Mcaesa H.I'., KaHAMIAT CENBCKOXO3AHCTBEHHBIX HAYK, IOLUCHT

Mily!

Pa6ouas ydebHas nporpamma o0cyx/ieHa Ha 3aCelaHiu Kadenpsl
Xumuu npotokon Ne 7 or 18 mapra 2022 T.

3apeyrommii Kadeapoi, JOeHT Myp3aeBa A.H.
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l.I_[e.m) H 3aJa94 JUCIUITJINHBI

Heabr AUCHMILIMHBI : TPUOOPETEHHE TEOPETUUECKUX 3HAHUM U MPAKTUUECKHUX
HaBBIKOB TMPUMEHEHUS XUMHUUYECKUX 3aKOHOB M MPOIECCOB B COBPEMEHHOM TEXHUKE,
M3YUYCHHE CBOMCTB BaXXHEUIIIUX MPOCTHIX BEIIECTB U XUMHUUYECKUX COEIUHEHUM; HAYUUTh
CTYJCHTOB MPEJICKa3blBaTh BO3MOXKHOCTb M HalpaBJICHUE MPOTEKAHUS XUMHYECKUX
peaKkiui, yCTaHaBIMBaTh B3aUMOCBSI3U MEXIy CTPOCHUEM BEIIECTBA U €r0 XUMHUUECKUMHU
CBOMCTBaMH, TOJIb30BAThCS COBPEMEHHOW XMMHYECKOW TEPMHUHOJIOTHEH, BBIpAaOOTATh
YMEHHUSI TIOJIb30BAaThCsl  MPOCTEHIIMM JaOOpPaTOPHBIM  O0OpYAOBaHHEM, XUMHUYECKOM
MOCYJIOM U M3MEPUTETHLHBIMU MPUOOPAMH.

3ajaun QMCHMIVIMHBI: - W3YyYEHHE OCHOBHBIX 3aKOHOB
BEILIECTBA;
- OCBOCHHME TEPMOXMMHYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTEH
MIPOLIECCOB;

XUMHH W CTPOCHHA

XUMHNYCCKHUX

- U3y4YeHHE OOMEHHBIX U OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX MPOLECCOB;
- OCBOCHHE IIPOLECCOB KOPPO3UOHHOIO Pa3pyLIEHHsI U METOIOB 3aLUThI

METaJUIMYECKUX MaTepHaloB OT KOPPO3UU;
- U3yUYEHHUE AIEKTPOXUMHUYECKUX MPOLECCOB, MPOTEKAIOIINX B TAJIbBAHUYECKUX 3JIEMEHTaX
U aKKyMYJISITOpax;
- OBJIQZICHUE METOJaMU HACHTHU(PUKALMY BEIIECTB .

CTYJICHTOB CICAYIOIIUX KoMHemeHyuti W OBJAJCHUE

2.JIEPEYHEHDb INTAHUPYMBbIX PE3YJIBbTATOB OBYUYEHUS 11O JMCIMIIJIMHE,
COOTHOIIEHHBIX C IIJIAHUPYEMBIMHA PE3YJIbTATAMHA OCBOEHHSI OBPA3OBATEJIbHON
IMPOI'PAMMBI

O6y‘{€HI/I$I 10 AMCHOUITIIMHEC:

[Ipouiecc n3yyeHHs] AUCUUIUIMHBI « XHUMUD)

HarpaBlieH Ha (opMupoBaHue y
CIEIYIOUUMHU  PE3yJIbTaTaMH

Kommie | Comepkanue | MHmukatops Paznen B pesynbTare uzyueHus pasjiena JUCIUTLTHHEL,
TEHIM | KOMIIETCHIMU | KOMIIe-TeHIHI JUCIUITIHHBI, obecreunBaero GOpMUPOBAHUE KOMIIETEHIIUH (MK ee
u (um ee 4acTp) obecrieunBaronui 4acTH)
ITaIbl 00yJaloNIUiCs TOIKEH
(hopmupoBaHUS
KOMITETEHI[HH
3HATh yMETh BIIAJICTh

YK-1 Cnocoben HN-1 VK-1 1.06mas XUMHUYCCKYHO OIICHUTD METOAAMU

OCYIIECTBJIATH 3HaHue u XUMMUL I/L[[eHTI/I(bI/IKaH BO3MOXXHBIC OHpCI[eJ'IeHI/IH

MTOUCK, _ | pmanenne 2 MeTaIbL. W0 BemiecT; | OTPHLATEIbHbIC AMIIECKIX

KPUTHYECKHI | METOJAaMHU KAUeCTBeHHEN | HOCHCACTBHA  Ha -

aHamu3 U CHUCTEMHOTO OneKTpOAHbIC " OKPYKaIOITy0 HOKa3aTeJICH;

CHUHTE3 aHaJIu3a, IIOTCHIUAIIBL. KOJIMYECTREHH cpeny - TOTOBUTH

uHdopmarmy, | UHOOPMAIUOHH = MIPOU3BOICTBEHHO ACTBODBI

o 3 .OpFaHI/ILIeCK BIU aHAJINR: . p p

MPUMEHSTh BIX TEXHOJIOTHUH. ’ H JIGATENBHOCTH , | 5 rapprx

CHCTEMHBIH K€ COCIMHEHUA | - NUCTIEPCHBIC | cpg3amHoiL c .

HOIXOJ JIJIST CUCTCMBI U HUX | HCIIOIBb30BAaHUEM KOHICHTpalNH

perenus KITaCCU(UKAIU | SKOTOTHYECKH )

MOCTABICHHBI 10; OIACHBIX

X 3aga4. XHMquCKyIO BCIICCTB UIn

TEPMOJAMHAMU obpasyrouuxcs B




Ky u | Hpornecce -OIIPCaCIATh
KHHETHKY TIPOM3SBOACTBA B | 11110THOCTD
KOJIMYECTBAX,
pacTBOpPOB;
MPEBBIMIAOIIUX
HﬂK - ONIpCACIATh
’ pH pactBOpOB;
HJI-2 YK-1 OOmiast XUMHUsL | OCHOBHEIE
Ymenne 2 MeTaulbl. XUMHUYECKUE IIPUMCHSITH IIPOBCICHUS
HPHMEHATE B |y TOHATHS , | OOIIME 3aKOHBI | PACUETOB c
NpaKTHYECKOM JICKTPOZHBIC
Teopun " | xumMun , | HICTIOJIL30BAHU
JESATENLHOCTH MOTEHIIUAIEI. 3AKOHBI
JUISL peleHnst 0 MPEACKA3bIBAT | EM OCHOBHBIX
raHUYECKHUeE o
IIOCTABJICHHBIX p XUMUH, b IIOHATHUH nu
COCIUHCHMS. COBpEMEHHEIE
3a/iaq METOABI 3 A TCHI;L J— BO3MOKHOCTbH 3aKOHOB
aKOHBI
CHCTCMHOTO Y HAMpaBJICHHE | CTEXHOMETPHU
aHAJIN3a, q)apane;[ pa3BuUTHA
uHpopMannoHH XUMHUYECKOIN HpOTeKaHI/I}IU >
BIX TEXHOJIOTHI. HayKH XHUMHUHICCKON HaBBIKAMH
- -coBpeMeHHy0 | PCaKlu, BBITIOJTHEHUS
Mozenb ctpoe | IPOU3BOAUTH OCHOBHBIX
HUS aTtoma, | BBIYUCIEHUSA C | xpiMHUeCKIX
XUMHYECKUE o
D3JIEMCHTHBI U UX eM OCHOBHBIX
COCMMHEHNUS; | [omHsTHii -
PCAKLMOHHYIO | o000 oo
CIIOCOOHOCTH
CTEXUOMETPUHU
BEIIECTB; N
, MOHATUH
MIEPUOTMUECKY N
o ccTemy | BOOPOIHbIH 1
snemertop B | MAPOKCHIIBLHbI
CBETE CTPOHUS M IIOKa3aTcJib U
aToMa; Kucino | MOHHOE
THO- OCHOBHBIE | IPOU3BEJCHUE
1 OKUCJIUNTCIIb BOJBI,
HO- .
b
BOCCTAHOBH
TEIIbHBIECBOIC
T
Ba BEILIECTB,
XUMHUYECKYIO
CBS3b;
HNa-3 YK-1 1. O0mas 3HaTh  METOJBI
CriocoOHOCTE K XUMUL aHaJIn3a u HpOBOAI/ITb MeTOﬂaMI/I
TIPAKTUIECKOMY 2 MeTamibL. OLICHKH AHaIN3 U | anasmnsa U
aHaJIu3y nu COBPEMEHHBIX
OLICHKH DneKkTpoaHble | moctmkennii B | OHEHKY OL€éHKH
COBPEMEHHBIX OTEHIHAJIbI obmactu COBPEMEHHBIX | COBPEMEHHBIX
HayYHBIX XUMHYECKOH JOCTHXKEHHUHM | JOCTWKEeHUH
[[OCTI/I)KeHI/Iﬁ 3'OpFaHquCK HAayKu
e Yy B 006J1aCTH | B 06J1acTH
XUMHUYEeCKOH XUMHUYeCKOH
COE€IUHEHMS.
HaYKU HayKH
3aKOHBI y y

®dapanes




Crocoben N -1onk-1 1. OOmas 3HaTh YMers BJIAJeTh
OlK y4acTBOBaT | 3HAaHUE U XUMHUS METO/TBI MOJIb30BAThCA | METOJAMU
-1 b B BJIa/ICHUE 2.Meransl. yOpaBieHUs | METOJAAMHU yIpaBieHUs
OCYIIECTBIIE | METOAAMH DnexTpoaHble | TEXHOJIOTHYE | YIPABJICHHUS TEXHOJIOTHYEC
HUU YHOPaBICHUA | oreprpanpr, | CKUMH TEXHOJIOTHYEC | KUMHU
TEXHOJIOTHY | MpOLEeCccaMu | 5 Oprammaec nporeccaMu | KUMH mporeccamMmu B
€CKHX B o0JlacTu e B o0J1acTu mporeccaMu B | o0yiactu
MPOLECCOB | MHKEHEPHBIX | o0 oo XUMHYECKON | oOnactu § XUMHUYECKOU
1o M3BICKAHUH, | o IPOMBIIUICH | XUMHYECKON MIPOMBIIIIIEHHO
WH)XCHEPHBI | TIPOCKTUPOBA ®apanes HOCTH TIO MIPOMBIIIIJICHHO | CTH 10
M HUS, WH)XCHEPHBIM | CTH 10 WH)XCHEPHBIM
U3BICKAHUSL | CTPOUTEIHCT U3BICKAHUSIM, | MHKCHEPHBIM | U3BICKAHUSM,
M, Ba, CTPOUTENILCT | U3BICKAHUSAM, | CTPOUTENILCTBA
MPOEKTUPOB | IKCILTyaTaIlH Ba, CTPOUTENLCTBA | ,
aHuIo, uu JKCIUTyaTany | , AKCIUTyaTaluu
CTPOUTENHC | PEKOHCTPYKIT 1787 JKCIUTyaTaluu | u
TBY, un PEKOHCTPYKI[ | U PEKOHCTPYKIN
JKCIUTyaTar, | OOBEKTOB. un PEKOHCTPYKIIU | U OOBEKTOB.
WU U 00BEKTOB. U OOBEKTOB. IPUPO000YCT
PEKOHCTPYK npuponoolyc | mpupoaoo0ycT | porcTBa U
02078 TpONCTBa U poiicTBa u BOJIONOJIb30BA
O00BEKTOB BOJIOTIOJIB30B | BOJIOMOJIB30BA | HUS
pUpo1000 aHus HUs
YCTpOWCTBA
u
BOJIOTIOJIB30
BaHUSI.
NA-20nk-1 1. O6mas 3HaTh YMerb ornenu | Bnagers
Ymenue XUMUS BO3MOXXHBIE | BaTh HaBbIKaMU
pemiathb 2.Meramnisl. OTpPUIATENIbH | BO3MOYKHBIE OIICHH
3a/a4d, DyeKTpogHbIEe | bIC OTPHUIATENBHBI | BO3MOXKHBIX
CBASAHHBIC C | orepypanpl, | NOCACACTBAS | € TOCICACTBHS | OTPULATEIBLHBI
yIpaBlIeHUEM 3.Opranmycck Ha Ha X TOCJEICTBUN
nmpoueccamMu | OKPY’KaIOIly | OKpyXalollyr | Ha
B o0jactu S — 10 cpeny | cpeny OKPYKArOIIyIO
HDKCHEPHBIX | 3 MPOM3BOACTE | MPOU3BOACTBE | CPEAY
U3bICKaHU, Dapanes EHHOM HHOM POH3BOACTBE
IPOEKTUPOBA NESTENILHOCT | JIESATEIBHOCTH , | HHOU
HUS, U , CBA3aHHOM | CBA3aHHOW  C | AESITENHHOCTH ,
CTPOUTENBCT c WCTIOJIb30BAaHU | CBS3aHHOH  C
Ba, UCIIONB30BaH | €M MCIIOJIb30BaHU
JKCIUTyaTalu uemM IKOJIOTHUECKHA | €M
U 9KOJIOTHYECK | OMAacHBIX HKOJIOTUYECKU
PEKOHCTPYKIT U OINACHBIX | BEMIECTB HWJIU | OMACHBIX
UU 00BEKTOB BEIIECTB HIIM | 00pa3yIOUIMXC | BEUIECTB  WJIU
pUPO000yC oOpasyromux | s B Tpoliecce | o0pa3yromuxc
TpONCTBa U csl B | IPOU3BOJICTBA | I B IIpolecce
BOJIOTIOJIB30B npoiiecce B KOJIMYECTBAX, | TPOU3BOJICTBA
aHus Ha MPOU3BOJICTB | MPEBBIIAIONIN | B KOJTUYECTBAX,
OCHOBE a B | x ITJIK; MPEBBIIAIOIIN
HCIIOJIb30BaH KOJInuecTBax, | ucrnois3oBath | X [TJIK;
us IpEeBBIIIAON | (PU3HKO-
€CTECTBEHHO ux [TJJK; XAMUYECKHE HUCIOJIb30BaT
Hay4YHBIX U METOIbI b CIJI/IBI/IKO-




TEXHHYECKHUX
HayK MpH
COOIIOIeHU N
9KOJIOTHYECK
o
0e30IacHOCT
M 1 Ka4ecTBa
pabor.

UCTIONTB30BaT
b (U3MKO-
XUMHUYCCKHUEC
METO/IbI
aHaimM3a B
OTIpeIeIICHUN
KauecTBa
BOJIHBIX

pecypcoB

aHaIn3a
ONPEACIICHUU
KadecTBa
BOJHBIX

pecypcoB

B

XUMHUYECKHE
METO/IbI
aHaJiM3a B
onpezesieHUU
KayecTBa
BO/IHBIX

pecypcoB




3. Mecro aucuunianHel B cTtpykrype OIL.

Jucuumnuaa 51.0.09. «Xwumus» oTHOCHTCSA K 0a30BO# YacTH AUCHUILIINH O0oka b1
«JIuctummael (MOYJIM)» MpOrpamMMbl OakajgaBpuara W SIBIAETCS  005S3aTEIBHOM s
W3y4CHUA.

Kypc «Xumus» sBISIETCS OCHOBOMOJIATAIOIIAM [JII M3YUYEHUS  CIEIYIOIIUX
nucuuiuine:  ®dusuka, Okosorusa, Ilpupomononb3zoBanue, OCHOBBI HHKEHEPHBIX
m3bickanui, [louBoBenenue, I'muporeonsoruss 1 OCHOBBI reosioruu, JlanamadToBeneHue
['maponorus, KJIMMATOJIOTHST W METEOpOJIoTHsl, KOMIUIEKCHOE HCIIOJIb30BAaHUE BOJIHBIX
pecypcos, [ 'napasnuka.

1. MeXauciuIJIMHAPHbIE CBSA3H € MOCTAeAYIONIUMH JUCITHIINHAMMU.

Ne | HaumMeHoBaHHue NocJ1e- Ne pazgesioB U TeM JaHHOM TUCHUIIMHBI,
/T | AYIOIIMX AUCHUILIHH HEO0XO0UMBIX /IJIsl M3y4YeHHUs 00ecredBAKOIIUX
(mocsiey oIuX)AMCUMILIUH.
1 2
1 OCHOBBI MHKEHEPHBIX + +
W3BICKaHUMI
2 dusuka + +
3. [TouBoBeneHue + +
5. | IlIpupononosb3o- + +
BaHHE
6. be3onacHOCTh Ku3HE- + +
JIeSITETLHOCTH
7. DKOJIOTHSA + +
8. | IIpoGiema 60psOEI C + +
3aCOJICHHEM OPOIIAEMBbIX
3eMeJIb
9. | OCHOBBI CTPOUTEIBLHOTO + +
Jieia; MHKEHEPHBIC
KOHCTPYKIIUH.
10. | KyapTypoTexHnueckue + +
MeJIopaluu
11. | I'mppaBiuka + +
12 | 'maposiorus, KJIMMAaTOJIOTUs + +
1 METEOPOJIOTUS




4. O0beM IMCHUILUIMHBI B 324€THBIX eIMHUIAX C YKA3aHUEM KOJIMYeCTBA
aKaJleMUYEeCKHX YaCOB, BbIIEJICHHbIX HA KOHTAKTHYIO padoTy ¢ 00y4aromuMucs ¢
npenojaasareseM (Mo BUAaAM Y4eOHBIX 3aHATH) U HA CAMOCTOSITEJIbHYIO PadoTy

o0yJammnxcst

Ounas ¢popma o0yueHust

O01asi Tpy10eMKOCTh
Bup y4eOHoi paGoThI Bcero 1 Kypc
4yacoB 1 pazgea 2 pa3nedn
Obwas mpyooemkocmsy: 4achl 108 56 88
3a4ETHBIC €IMHUIIBI

Ayoumopmnvie 3anamus (6ceeo), e m.u.: | 54(12)* 30(8)* 24(4)*
JEKIUU 18 (6)* 8(2)* 10(4)*
npaktuueckue 3aHsaTus (I113) 18 (4)* 12 (2)* 6(2)*
nabopatopubie pabotsl (JIP) 18 (6)* 10(2)* 8(4)*
Camocmosmenvrnas paboma (CPC), 6
m.u.: 54 30 24
KypcoBas paboTa (IIPOEKT) - - -
MOJITOTOBKA K MPAKTUYECKUM 20 10 10
3aHITHSIM
CaMOCTOSITENIbHOE U3YUYEHHE TEM 12 6 6
pedepar 6 4 2
Jloxnan 6 4 2
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 10 6 4
IIpomesxcymounas ammecmayus
3ayem

()* - 3ausamus, npoeoouMble 8 UHMEPAKMUBHBIX POPMAaxX




3aounas ¢gopma o0ydeHust

. Bcero 1 kypc
Bua yueOHOH padoThI 4ACOB
1 pasgean |2 pasgea

Obwas mpyooemKkocmsy: 4achl

3a4E€THBIE CTUHUIIBI 108 56 88
1 pazgea
Ayoumopnvie 3anamus (6ceeo), e m.u.: | 18(6)* 10(2)* 8(4)*
JICKITUHU 8 (2)* 4(1)* 4(1)*
npaktudyeckue 3anstus (I113) 4 (2)* 2(1)* 2(1)*
nabopatopHbie padoTsl (JIP) (2)6* 4 2(2)*
ialiw?cmOﬂmeﬂbHaﬂ paboma (CPC), 6 90 46 44
MOJITOTOBKA K MPAKTUYECKUM 10 6 4
3aHSITHAIM
CaMOCTOSTEIIBHOE U3YYECHUE TEM 40 20 20
pedepar 14 8 6
Joknan 10 4 6
IIOATOTOBKA K TEKYIIEMY KOHTPOJIIO 16 8 8
Hmoeosas ammecmayus
3auem

( )* - 3anamus, npogooumvle 8 UHMEPAKMUBHBIX HOPMAX




5. Copep:xaHue IMCHUIUVIMHBI, CTPYKTYPUPOBaHHOE 110 TeMaM (pa3jaesiam)

C YKa3aHHEM OTBCACHHOI'0O HA HUX KOJUYECTBA aKAACMHUICCKHUX YaC0B

H BHI0B y‘leﬁﬂblx 3aHATHH

5.1. Pa3gensl TUCIMIUIMHEI 110 BUIAM 3aHATHH
Ounas ¢popma 00yueHus

AyauTopHbIe
Pa3zaeas! JucHUILIMHBI 3aHATHA(YAC)
Bcero CPC
Ne 4acoB
( ) Jleknnu 113 J3
1. 1.00mas xumus 54 8(2)* 12(2)* 10 24
Metaibl. JJIeKTPOAHBbIE
2. | HOTeHIHAJIBI. 54 10(4)* 6(2)* 8 30
Opranuyeckne coeJMHEHUs.
3auer
Bcero no aucuuMnJMHe: 4achl 108 18(6)* 18(4)* 18 54
3a4yeTHBIE e IUHHUIIBI 3,0
3aounas ¢popma oOyyeHuUs
AyauTOpHBIE
Pa3znennbl juciunJIMHbI
Beero 3aHATHA(YAC) CPC
Ne 4acoB
( ) Jleknuuu 113 J3
1. 1.001mas xumMus 54 4(1)* 2(1)* 4 46
Metauiabl. JJIeKTPOAHBbIE
2. | MOTeHIHAJBI. 54 4(1)* 2(1)* 2(2)* 44
Opranunyeckne coeJMHEHUS.
9K3aMeH 36
Bcero no JMCHMIIMHE: Yachl 108 8(2)* 42)* 6(2)* 90




5.2. TemaTnueckuil IJIaH JeKI UM
Ounas popma oOyueHUs

Ne
n/n

HaumeHnoBanue TeM JieKIIMA

KonnuecTtB
0 4acoB

Paznen 1 O6mas xumus ( 8 4.)

Tema 1.BBenenue. (OCHOBHbIE TOHATHS M 3aKOHbI XUMHH.
Crpoenne aroma. Ilepuogmueckuii 3axkon u IIC »3iemeHTOB
A.A.MenpeiieeBa

XuUMUS - KaK HayKa U €€ CBA3b C APYTMMHU HayKaMHu.

3HaYCHUE  XUMHHM A CIICIIMATTMCTOB arpOMHKEHEPHBIX
cnennanbHocTed. OCHOBHBIE CTEXMOMETPUUECKUE 3aKOHBI.

Hctopuss OTKpBITUS CHOKHOCTH aToMa. (OCHOBHBIE MPUHLIMUIIBI
KBAaHTOBOM TEOPUM CTPOCHMS BellecTBa. KBaHTOBbIE YHCIIA U HX
XapaKTEepUCTHUKA.

Tema 2.XumMuyeckass KHHETHKAa U PAaBHOBeCHE B I'OMOICHHBIX H
reTeporeHHbIX cucreMax. XMMUYeCKUH KaTaIu3

[loHATHST O CKOPOCTHM XUMHYECKOW peakiuuu. [omMOreHHesle u
reTeporeHHble  peakuuu. @OaxkTopsl BIMSIOIIAE HAa  CKOPOCTH
XUMHUYECKOW  peakuuu. XuUMHUYeCKoe paBHoBecue. DakTopsl
BIIMSAIOLIME HA CIBUT PABHOBECHUS XMMHUYECKON PEAKIINH.
XHUMHUYECKasi TEPMOIMHAMUKA U KUHETUKA. JHEPreTUKA XUMUYECKHX
IPOLECCOB, XUMHUUYECKass M (a3oBoe paBHOBECHE, KojeOaTelabHbIE
peakuuu

Tema 3. OcCHOBHBIE XapaKTePUCTUKH PACTBOPOB M JAPYrux
JUCIIEPCHBIX CHCTEMAX.

PactBops! n ux knaccudukarwsi. CriocoObl BRIpaKEHUSI KOHIIEHTPAINN
pacTBOpOB. Teopust ANEKTPOIUTHIECKON Auccormanuu. Kuciaorsl, conu,
OCHOBAHMSI C TOYKM 3pPEHHUS AJIEKTPOIUTHUYECKOW JIUCCOLMAIUY.
Nonueie peakuyu. IToHATHA O TPOU3BEACHUN PACTBOPUMOCTH.

Tema 4. Boanble pacTBOpBI JIEKTPOJIHUTOB._Bona kak cnaObiit
31eKTposuT. loHHOE TTpou3BeeH e

BOJIbl. BOJIOPOHBIN U THAPOKCUIIBHBIN MTOKA3aTEIH BOJIBI.

IM'upposns couneii. Bonopoansbiil mokaszarens U mkaina pH.

3HaueHUe CUJIBHBIX U CJIA0BIX AJIEKTPOJIUTOB B CEIBCKO-XO03MCTBEHHOM
OTpacu..

OKHNCIUTENBHO-BOCCTAHOBUTEIbHbIE PEAKINH.

Crenienp okucieHus1. OKUCIUTEIN ¥ BOCCTAaHOBUTEIIH.

CocraBnenue YpPaBHEHUSA OKHCINTEIILHO-BOCCTAHOBUTEIILHBIX
peakiuu. Poib OKMCIUTEIBRHO-BOCCTAHOBUTEIIBHBIX MPOIIECCOB B
MPUPOJIE U B CETBCKOXO3AMCTBEHHOM IMPOU3BOJCTRBE.




Paznen 2 Mertaibl. DJIeKTPOXUMHYECKHE MPOLECCHI.
Opranunueckue coennHenus (10 4.)

Tema 5.00mme cBoiicTBa MeTa/LUI0B M CIuiaBoB. Ilosydenue
MeTa/Lu10B. Koppo3usi MeTaI10B M 3a1UTA OT KOPPO3HH.

OOmas xapaktepuctuka MertamioB. [lonoxkeHne MeramuioB B
nepuoanueckou cucreme J1.1. Menneneena.

Knaccudukanus meramnoB. du3nyeckue W XUMHUYECKHE CBOMCTBA
METAJJIOB. MeTarM4ecKue CIUIaBhl.

IlonsaTne O  KOPpPO3MOHHOM  IIpoLEecCe. Knaccuduxanus
KOPPO3MOHHBIX  IIPOLIECCOB. XHMHYECKHM NPOLECC KOPPO3UHU
MeTtamioB. bopb0a ¢ kopposueil Meramia. MHruOUTOpHl KOPPO3UHU.
Bpen, HaHOCHMBIN KOPPO3UEN HAPOJHOMY XO35HCTBY.

Tema 6. DJeKTpOAHbIE MOTEHIMAJbI U XMMHUYECKHE MCTOYHHUKH
JIEKTPUYECKON JHEPI HH.

[Tonatust 006 >MEKTPOIHBIX MOTEeHIMAIaX. YpaBHeHue HepHcra. Psn
CTaHJAPTHBIX JIEKTPOJAHBIX ITOTECHIUAIOB.

['anpBaHMYECKHE JJIEMEHTHI KaK HWCTOYHUKU [UJI1 MPEBPALICHUS
DHEPTUU MPOTEKAHHUS PEAKIUMU B  JJIEKTPUUECKYHD DHEPIHIO.
[IpuMeHeHne raJTbBaHUYECKUX JIEMEHTOB.

AKKyMYJSTOpPbl. Buabl aKKymMyJsiTOpoB (KHMCJOTHbIE WIH
CBHHIIOBbIE AKKYMYJSTOPbI, IIEJOYHbIE AKKYMYJSTOPHI).
IIponecc pa3psiaku W 3apsAJKH  CBUHIIOBBIX  aKKyMYJIATOPOB.
IIpuroroBiieHne pacTBopa CEpHOM  KHCJIOTBI  JUISL  3apSAKH
aKKyMyJIsITOpa U Mepbl Oe3omacHocTH. [IpuMeHeHHne CBUHIIOBBIX
akKKymMysaTopoB. IllenouHble akKyMYJISTOPHI.

Tema 7.. DjaekTpoan3. 3akonbl Papajes.
[TonsiTus 00 »dieKTposiM3e. JIEKTPOJU3 PaCIUIaBOB M PACTBOPOB
anekTponuToB. IlocieoBaTebHOCTh  pPa3psiAKA  HMOHOB.  3aKOHBI
®dapazes. BbIxo/1 Mo TOKy U MPaKTAUYECKOE TPUMEHEHHUE DJICKTPOJIU3a.
KauecTBeHHBIN 1 KOJIMUECTBECHHBIN aHAIN3.

Tema 8. Oprannyeckue coenuHenusi. Xumuuecknu cocrap I'CM.
Crpoenue, kinaccupukalys 1 CBOMCTBA OPraHUYECKOT0 COEIMHEHUS.
[TomryueHne M XUMHUYECKHE CBOMCTBA YIJIEBOJOpOJa (MpeAesbHBIX,
HENpPEeENIbHbBIX, ADOMAaTUUYECKHX ).

IHomumepHsbie coennHenusi. CTpOCHUE MOJUMEPHBIX COEAUHEHUM.
[TomyMepHbIe COEAMHEHUS NMPUMEHSEMBIE B CEIIbCKOXO3SIMCTBEHHOU
MIPOMBIIUIIEHHOCTH

PasnoBumHOCTH TOMIIMBA (MO TIPOUCXOXKIACHUIO U arperaTHOMY
cocTostHuto). HedTh Kak MCTOYHMK TOJYy4YCHHUS TOIUIUBA JIJIst
nBuraresie. TepMHUYECKM KPEKMHI M KaTAIUTUYECKUUA KPEKUHT.
YraeBoopoasl, BXoasume B coctaB TommBa s JIBC.

\ Hroro:

18




3aouyHas dopma o0yueHus

No Tema nexuun KonnuecTs
0 4acosB
/1 Paznen 1.00mas xumus
1. | PactBOpsl. Teopus 3neKTpUUYECKON AUCCOLMALIAN 2
2. | Metamibl. Koppo3usi METAJIOB U 3alllUTa O KOPPO3HUH 2
Paznen 2. Meramuibl. DJeKTPOJAHbIE MOTEHIUAJBI.
Oprannyeckue coeIMHECHUS.
3. | OnexkTpoaHble  NOTEHUUWANbl. [ aJlbBaHUYECKUE  DIIEMEHTHI. 2
AKKYMYJISITOPBL. DJIEKTPOJIN3.
4. | Opranudeckue COE€IUHEHUS. YTJIEBOAOPOAbl BXOJMSIINE B COCTaB 2
TCM
HUTOI'O: 8
5.3. TemaTu4eckuu IJIaH NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0yueHHs1
Ne i/ Kounuec
N T . TBO
[
0 eMbl NMPAKTHYECKUX 3aHATHI YACOB
Pazpen 1 -8 u.
| IIpakTuuyeckoe 3ansaTue 1. IlpaBonmcanne XuMUIECKUX GOPMYIT
0 KJIacCaM HEOPTraHUYECKUX COCIUHEHUMU. 2
OcHOBHBIE 3aKOHBI CTEXMOMETpUU. PellieHne 3ajay Ha OCHOBHBIE 4
2.
3aKOHBI CTEXHOMETPUH
IpakTuyeckoe 3ausitue 2. Ctpoenue aroma. [lepuoguueckuii 3aKo
2 n IIC snementoB /J[.M.MenneneeBa. KBaHTOBBIE uMClIa UM HX 2

xapakTepuctuka. CrocoObl 3aMmucH 3JIEKTPOHHBIX (GOPMYJ aroma.
CoBpemenHass (HOPMYJIHPOBKA NEPUOJMUYECKOTO 3aKOHA. THIIBI
XUMUYECKUX CBS3EH




IIpakTnueckoe 3aHaTHe 3.CKOPOCTP XUMHYECKUX pPEaKLIMML.
Pemenue 3a1a4 Ha ONpeesIeHne CKOPOCTH PEAKIIUH.

3 2
IIpakTuyeckoe 3ausiTue 4 : PeuieHue 3a1a4 Ha TEMY: 2
4 «PactBOopp». (COCTaBIEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
YPaBHECHUU.
Pa3znmen 2.-6 u.
2
6 IIpakTHyeckoe 3ansiTHe S : 3a7a4u Ha OINPEICIICHUE
2.J1.C. ralbBaHM4ECKHUX DJIEMECHTOB.
7 IIpakTHyeckoe 3ansiTue 6 Pemenue 3ana4y Ha 3akoHbl Dapajes. 2
IIpakTnyeckoe 3aHsTHe 7. Buasl W CBOWCTBa TOIUIMBA U
8 CMa304YHbIX MAaTEPUAJIOB. )
Juckyccust Ha TeMy: DakTopbl BIUSIONIME Ha KAYECTBO OCH3MHA
MyabTuMeauiiHbI GUIbM: «YPOKH XUMHMN.
Hroro: 18 4.
3aounas ¢gopma o0yueHus
Ne i/ Koaunuec
N T . TBO
(1]
0 eMbl NMPAKTHYECKUX 3aHATHH YACOR
Paznen 1(2)
IIpakTnueckoe 3ansaTue 1. Ctpoenue aroma. [leproanueckunii 3axo
u IIC nsaemenroB JI.M.MenneneeBa. KBaHToBRIE 4HCIIa U HX 5
1 xapakteprucTuka. CriocoObl 3amucy JIEKTPOHHBIX (OPMYJT aToMa.
CoBpemeHHass (HOPMYJIMPOBKA TEPHUOJMUYECKOTO 3aKOHA. THIIBI
XMMUYECKHUX CBs3eH. : PenieHue 3a1ad Ha Temy:
«PactBophl». CocCTaBlieHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
YPaBHEHUM.
Pazmen 2.(24.)
IIpakTnueckoe 3ansaTHe 2: 3a/a4u Ha ONPEACICHUE 2
2 O.J1.C. ranpbBaHMYECKHMX DJEMEHTOB. PelleHue 3agad Ha 3aKOHBI
®dapajes. Buabl v CBOMCTBA TOMIMBA U CMA30YHBIX MAaTEPHUAJIOB.
Hroro: 4




TemaTnyeckn 1JIaH JJa0OPATOPHBIX 3AHATHH
Ounas ¢popma o0yueHHst

Ne n/m

Tembl J1a00paTOPHBIX 3aHATHH

Koaunuec
TBO
JacoB

Pazmexr 1 —10u.

Jlabopamopnaa padooma Ne 1. HNHCTpyKTaXX TIO TEXHUKE
0e30macHOCTH MpU padOTe B XUMHYECKOW JJaOOpaTOpUH.
Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX COeTMHEHUM.
XUMHUYECKHE CBOMCTBA U MOJIyYEHUE HEOPTAaHUYECKUX COCTMHECHUN.
JesoBasi urpa. Tema: « PeaOuiuranusi XuMUM Kak HAYKH».

Jlabopamopnasa padoma 2 .OCHOBHBIE 3aKOHBI CTEXUOMETPUU
Ornpenenenue MOJISIPHOM MacChl 3KBUBAJIECHTA MarHus.

Jlabopamopnaa paboma Ne 3. Xumuueckas KHHETUKA U
XUMHYECKOE PaBHOBECHE.

a) 3aBHCHUMOCTb CKOPOCTHM pPEaKUMh OT KOHUEHTpPALHH
pearupyromux BeMecTB U OT TEMIIEPATYPHI;

06) CwmenieHue XHMMHYECKOTO pPABHOBECUS IMPU HU3MEHEHHUH
KOHLICHTPALIMU PEarupyOIINX BEIIECTB.

Myabtumenuiinbiid GpuiabM: «CKOpOCTh XUMHUECKON PEAKIINY.

Jlabopamopnasa paooma Ne 4. PactBopsl. BoiopoaHblii moka3artelb
— pH-. Dnexrponutryeckasi AMCCOLMAIUS U TUIPOIIN3 COJICH.

a) Okpacka WHJIMUKATOPOB MOJ JIEUCTBUEM PACTBOPOB KHUCIOT U
IeJIOYEi;

0) OnpeneneHue peakluy Cpeibl IPU TUAPOIIU3E PA3TUUHBIX COJIEH;
B) DIEKTPONPOBOAHOCTb PACTBOPOB 3JIEKTPOJIUTOB;

r) 3aBUCUMOCTb CTETICHU JUCCOIMALIUK OT pa30aBiIcHUSI.
Jlabopamopnaa paboma Ne 5. OKUCINTETbHO-BOCCTAHOBUTEIbHbBIC
peaKiuu. 3aBUCUMOCTh  OKHMCJIMTEIbHO-BOCCTAHOBUTEIbHBIX
IPOLIECCOB OT PEAKLIUU CPEJIBI.

Pa3zgen 2 — 8 4.

Jlabopamopnaa padoma Ne 6.Koppo3usi METaqIOB U CIOCOOBI
3aIlUTHI OT HEE.

a) Koppo3usi OLIMHKOBAHHOTO U JTY>KEHOTO KEJe3a;

0) IIpoTekTopHas 3a1uTa;

B) IlaccuBupoBaHME METAJUVIOB W POJIb 3AIUTHBIX IUICHOK B
polecce KOppo3uH;




r) BiausiHue s5eKTpoiuTa Ha MpoIecc KOppo3uu
Jabopamopnaa paboma Ne 7. DAEKTPOXUMUYECKHUE MPOIECCHI.
[ManpbBaHMYECKUE PJIEMEHTHI.
7 a) IlomyyeHue >JIEKTPUYECKOTO TOKA € TMOMOULIBIO XHUMHYECKOM 5
peakuu;
0) BzauMHOe BBITECHEHHE METAJNIOB U3 UX PACTBOPOB 3aBUCUMOCTH
OT BEJIMYMHBI 3JIEKTPOJHOTO MMOTEHIINAIIA
Jlabopamopnaa paboma Ne 8. I1eKTpOINU3 BOJIHBIX
8 pacTBOPOB 3JIEKTPOIUTOB. l[lomydeHue MeTaiuioB € ITOMOIIBIO 2
ANEKTPOJIN3A.
Jlabopamopnasa pavoma Ne 9.
a) AHaNM3 Ha CoZIep)KaHUE BOJAOPACTBOPUMBIX KUCJIOT U IIEJIOYe B
9 aBTOMOOMJILHOM OCH3HHE; 2
06) KauectBeHHOe ompeaeneHre 0Je(UHOB B aBTOMOOWIBHOM
OCH3UHE.
UTOI'O 18 gac.
3aounas gopma o0yueHus
Ne i/t Kouunuec
N T 6 i TBo
(1]
0 eMbl JIA00PATOPHBIX 3aHATHI YACOR
Paznen 1(4)
Jlabopamopnaa padoma Ne 1. NHCTpyKTa)X 1O TEXHUKE
6e3omacHOCTH MPU pabOTE B XUMHYECKOU JTAOOPATOPHH. 5
1 Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX COCTMHEHUM.
XUMUAYECKAE  CBOWCTBA W IIOJIYYEHUE  HEOPraHUYECKUX
COEIMHECHUM.
[esoBasi urpa. Tema: « Peabniauranus XMuMUM KaK HAYKH».
Jlabopamopnaa paooma Ne 2. PactBoprl. BomopoaHbrit 2
nokaszarenb — pH-. DnekTponuTuyeckas AUCCOIMALUS U TUAPOIIU3
COJIEH.
o) a) Okpacka WHJIMKATOPOB MOJ JEUCTBUEM PACTBOPOB KHUCIOT U
IIeJI0YeH;
0) OnpenenieHue peakiuy Cpe bl MPU THAPOJIN3E PA3TUIHBIX COJIEH;
B) DJIEKTPONPOBOIHOCTH PACTBOPOB AJICKTPOJIUTOB;
r) 3aBUCUMOCTb CTETICHU JUCCOITMAIIUU OT pa30aBJICHUS.




Pazngen 2. (2 4.)

Jlabopamopnaa padoma Ne 7. DAEKTPOXUMUYECKHE MPOLECCHI.
["anibBaHMYECKUE 3JIEMEHTHI.

a) [lomydyeHue 3JEKTPUUYECKOTO TOKA C TMOMOIIbIO XUMHYECKOU
peakuuu;

0) B3anMHO€E BBITECHEHHE METAJIJIOB U3 UX PACTBOPOB 3aBUCUMOCTH
OT BEJIMYMHBI 3JIEKTPOJHOIO MTOTEHIIAAIA.

OnexTposn3 BOAHBIX PAcTBOPOB JJIEKTposMTOB. IlomydeHue
METAJUIOB C TOMOILBIO 3JIEKTPOJIN3A.

HToro:




5.4.Conep:xanue pas3aesioB TUCHUATNIMHDI.

Ne | HamMmeHoBaHMe pa3jaesia Conep:xanue pasaesa
n/n KoMIIeTeHI
un
Paznea 1. (8 4.)

1. | 1.00mas xumus Tema 1. BBenenne. OcHOBHbIE MOHATHS M 3aKOHbI XUMUM.XHMHS Kak pasgen | YK-1
€CTECTBO3HAHUS - HAayKa O BELIECTBAX M HUX IPEBpAlICHUsIX. MecTo XuMHuHu B gﬁ'; iﬁi
CHCTCMC HayK. 3HAUYCHHWE XMMHHU B W3YYCHHH NPHPOIBI U PAa3sBUTHH TEXHUKH. | yJI-3.YK-1
[IpocToe u CnoXHOE BEIIECTBO. 3aKOH COXPAHECHUSI MATEPUU, 3aKOH MOCTOSHCTBA
COCTaBa BEILIECTBA, 3aKOH KpaTHbIX oTHomeHud. Mounb. [locrosanas ABoranpo,
MOJISIpDHAsI Macca, 3aKOH COXPaHEHMsI MacChl BEIIECTBA, MOCTOSHCTBA COCTaBa,
3aKOH ABOTa/ipo, XUMHUYECKUM SKBUBAJICHT, (DAKTOP SKBUBAJICHTHOCTH, MOJISIpHAs
Macca SKBUBAJICHTA, 3aKOH YKBUBaJIeHTOB. CIOCOOBI pacueTa MajsipHbIX Macc rasa.
Ypasuenne Knaninepona - Meneneena.
CrtpoeHue aToMa M CHCTEMATHKA XMMHUYECKHUX 3JIeMeHTOB. CTpoeHue atoma, OIK-1
nepuopndeckuid 3akoH JI.M. MenzgeneeBa M XMMHYECKasl CBS3b: OCHOBHBIC | yj-1
MIPUHIIMITBI KBAHTOBOM TE€OPUU CTPOCHMS BEIIECTBA; KBAHTOBBIE YMCIA: IJIaBHOE, | MJ-2.

OpOUTAIbHOE, MAarHUTHOE W CIMHOBOE;, SHEPIeTHYECKHE YPOBHH M IMOIYPOBHU
aToMa B OCHOBHOM cocTosiHuM; [Ipunnun Ilaynu, npaBuno XyHa; 3JIEKTPOHHBIE
E€MKOCTH opOuTanel, MoaypoBHEH U YpOBHEH aroma; CIOCOOBI  3amucH
AJIEKTPOHHBIX (OPMYJI aTroMa; COBpPEMEHHas (OPMYIHPOBKA MEPHOTUIECKOTO
3aKOHA ; CTPYKTypa NEPUOAUYECKOM CHCTEMBI; MEPUOJUYHOCTh HW3MEHEHUS
CBOWCTB  JJIEMEHTOB: JHEPrMM  HWOHM3ALMU, CPOACTBA K  BJIEKTPOHY,
AIEKTPOOTPULIATEIBHOCTh; TUIIBl XHUMUYECKOM CBSA3U; XAPAKTCPUCTUKHU CBA3EH;




MCTOJ BaJICHTHBIX CBHBCfI, MCTOA MOJICKYJIIPHBIX Op6HTaﬂeﬁ. PCaKHI/IOHHa}I
CITOCOOHOCTH BCIICCTB. XUMUs U MNEPHUOANICCKAd CUCTCMA IJICMCHTOB.

Tema 2. XumMH4YecKasi KHHETHKAa H XHMHYecKoe paBHoBecme. Ckopocth | YK-1
XUMHUYECKON peakiiuu U (HakTophl, BIUSIONINE HA HETO; 3aKOH ACHCTBYIOIINX MacC gi:;gﬁ}
JUTSL DIICMCHTAPHOMN CTAMH XUMHUYECKOW PCaKINK; KOHCTAHTA CKOPOCTH PEaKIUH; | yj-3.YK-1
3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaKlUU OT TeMIepaTyphl, IpaBuiao BaHT-
lodbda; ypaBHeHue AppeHUyca, SHEpPrUs aKTHUBAIMW; KaTalu3, KaTajau3arop,
dbepMeHT; 3HaHHE YUEHHUSI O CKOPOCTH XUMHUUYECKON PEaKIMi B XUMUU, OMOJIOTHH,
B CEIIbCKOM XO3SIMCTBE; XHMMHYECKOE PABHOBECHE KAK KOHEUHBIA PE3yJbTaT P—
CaMOIPOM3BOJILHOTO MPOTEKAHU OOPATUMOW PEAKIINK, TMHAMUYECKUN XapaAKTED | yji-1
XUMHUYECKOTO  pPaBHOBECHs, TMPU3HAKKM  HCTUHHOTO  paBHOBECHs, 3aKOH | WJ-2.
JNEUCTBYIOIIUX MACC JUI XMMUYECKOro paBHOBecus, npuHuun Jle-1llarense, poib
XUMUYECKUX PAaBHOBECHUM B IPUPO/IE.
XuMuuyecKkuil Katajaun3: XuMuueckas TepMOJUHAMUKA U KUHETHKA. JHEPreTUKa

XUMUYECKHUX MPOLIECCOB, XUMHUUECKas U (a30BO€ paBHOBECHE, KoJieOaTeIbHbIE

peaKkuuu.

Tema 3. PacrBopbl. Teopusi 3jekTpouTHYecKoii auccommamumm. Vx| YK-1
Kiaccudukanusa. PacTBopbl Kak JUCIEPCHBIE CUCTEMbI. PacTBOpUMOCTH BELIECTB. gﬁjzﬁi
CriocoObl  BhIpaXKEHUsI KOHICHTPAIMM PAacTBOPOB: MOJISIPHAS. KOHICHTPAIUS, | Yj1-3.VK-1
MOJISIpHAsi KOHLIEHTpPALMSl 3KBUBAJEHTA, MaccoBas JAOJsA. OJIEKTPOJUTHYECKas
JTUCCOIMAIIMS, KOHCTAHTa M CTENEHb JAUCCOIMAIlMU, CUJIbHBIE U cJa0bie
ANEKTPOJIUTHI. KUCIOTHI, COJIM, OCHOBAaHUE C TOYKH 3PEHUS DIEKTPOIUTHUYECKOU
nucconanu. Monneie peakiuu. [loHsiTHe O MNpOM3BENECHUM PACTBOPUMOCTH.
JlucriepcHbIE CUCTEMBI . DJIIEKTPOXUMHUYECKUE CUCTEMBI.
Tema 4. Boga kak ciaadbiii djekTposurt. VonHble npousBeneHuss Bojubl. | YK-1
Jucconmanus Boabl. BOJOpPOAHBIN M THUAPOKCWIBHBIN MOKAa3aTed PAacTBOPOB; gingﬁi
TUJIPOJIN3 COJIEH , TUIIBI TUAPONU3a coneid. Bomopoansiii mokasarens u mkana PH. | g3, yk-1

Cnoco6n1 pacuera PH pacTBOpOB CHJIBHBIX M CIA0BIX AJEKTPOIUTOB. 3HAUCHUE




PaCTBOPOB CUJIBHBIX N cIa0BIX QJICKTPOJIMTOB B XUMHH, OMOJOTUN M T'€OXHMUH.
OcHOBBI BOAOIIOATIOTOBKH.

OKHCIUTENBLHO-BOCCTAHOBUTEIbLHBIE Pe€aKInu: CTCIICHb OKHCJICHUA,
OKHUCIIMTCIIM KW BOCCTAHOBHUTCIIM, COCTABJICHHUC YPABHCHHUA OKHCIUTCIIBHO-
BOCCTAaHOBHTCJIIBHBIX peaKHHﬁ; pPOJIb  OKHCIIUTCIBbHO-BOCCTAHOBHUTCIIbHBIX
IIponccCoB B IIPHUPOAC U CEIbCKOXO031CTBEHHOM IMPpOU3BOACTBC. KucnotHo-
OCHOBHBIC Y OKHUCJIUTEIILHO-BOCCTAHOBUTEIILHBIC CBOMCTBA BCIICCTB.

Pa3zgen 2 (10 4.)

2.MeTaJibl.
JJIeKTPOXUMHYECKHUE
npoiecchl.

Opranuyeckue
COeIMHEeHMS.

Tema 5. Meramabl. 3aBUCHMOCTh XMMHUYECKHMX CBOMCTB METAUIOB OT HX
II0JI0’KEHUs B nepuoandeckou cucreme .M. Menneneesa u B psiy CTaHIAPTHBIX
AJIEKTPOJHBIX ToTeHiuanoB. OOmmue cBolictBa MeTauioB. Kiaccudukanus
MeTaIoB. PU3nYeCcKre U XUMUYECKHUE CBOMCTBA. [lomydeHne MetaimnoB U3 pya.
Crioco0s! o0oramienus pya. Metayunyeckue CIulaBbl.

Koppo3us meramioB. IloHATHS O KOPPO3MOHHOM Mpolecce. XUMUYECKUN
npolecc Koppo3uu MetaiioB. Kinaccudukaiiys Koppo3noHHBIX IpoiieccoB. boprba
C KOppo3uel meTaia. 3alluTHBIE MOKPBITUS. AHTUKOPPO3UOHHOE JIETMPOBAHUE
metamia.  OOpaboTka  KOPPO3HMOHHOM  cpefbl. XHMHYECKass  KOPPO3US.
Dnexktpoxumuueckas Kopposusi. CrocoObl 3amuThl METaIOB OT KOPPO3HH:
HAHECEHHWE METAUIMYECKMX W HEMETAUNIMYECKUX TMOKPBITHHA, 00paboTKa
KOPPO3UOHHOM CpEeJibl, 3JIEKTPOXUMUYECKHUE METOMbl 3alIUThl OT KOPPO3HH.
Nuruburops! koppo3un. Bpea, HaHOCUMBII KOppo3uel HapOJHOMY XO3SIICTBY.

YK-1
W11 YK-1
WI1-2.YK-1
WJ1-3.YK-1

OIIK-1
-1
WI-2.

Tema 6. DiekTpogHble MNOTEHUHAJILI W XUMHUYECKHE HMCTOYHMKH
JJIEKTPUYECKONH JHepruM. ['anpbBaHWYECKHE DHJIEMEHThl KAK MWCTOYHUKHU IS
MPEBPALICHUS. JHEPTUM NPOTEKAHUA PEAKIHU B JJIEKTPUUYECKYH) DHEPIHIO.
OKHUCIUTENBHO-BOCCTAHOBUTENbHBIC PEAKIIMU U AJIeKTpudeckuil Tok. [Tousatus o6
ANEKTPOJIHBIX MNOTEHHHanaxX. JIBOWHOW JJIEKTPUYECKUM CJIOM Ha TpPAHUIIE:

YK-1
HI-1 YK-1
W1-2.YK-1
W1-3.YK-1




ANIEKTPOA-pacTBOp. YpaBHeHue HepHcra. Psg  cTraHgapTHBIX — AIEKTPOIHBIX
noTeHuanoB. [IpumeHeHue ralbBaHMYECKUX 3JIEMEHTOB. TOITMBHBIE 3JIEMEHTHI

AKKyMYJSTOpPbl. Buabl aKKyMyJiITOPOB (KHCJIOTHbIEe HJIM CBHHIOBbIE
AKKYMYJISITOPbI, IIEJOYHbIEe aAKKYMYJATOPHbI). [Ipouecc pa3panku u 3apsanku
CBHUHIIOBBIX AaKKyMyJsTOpOB. [IpHroToBi€HHME pacTBOpa CEPHOM KHUCIOTHI s
3apANKM  aKKyMyJsiTopa W Mepbl Oe3omacHOCTH. lIprMeHeHHe CBUHIIOBBIX
akKyMyJiATopoB. lllenounsie akkymyJssiTOpbl. [IpUroTroBieHune 3a€KTpoIMTA IS
3apsAKU akKymyJiatopa. [IpenMyiiecTBa U HEIOCTATKH IIETOYHBIX U KUCIOTHBIX
AKKyMYJIATOpPOB. [IpuMeHeHrE IEIIOYHBIX aKKYMYJIATOPOB.

Tema 7.2xaexkrtposm3. IlonsTue 00 snekTponuse. DIEKTPOJIU3 PaCIUIaBOB U
pacTBOpoB 2neKTposuToB. IIpomeccel Ha a3nekrponax. IlocnenoBaTenbHOCTH
pa3psga HMOHOB Ha Kartoge M aHoge. CylIHOCTb Ipolecca 3JIEKTPOJIu3a.
[TocnenoBaTenbHOCTh  pa3psAAKH  HOHOB.  OJEKTPOJIU3  PAaCTBOPUMBIM U
HEpPaCcTBOPUMBIM aHOAOM. 3akoHbl Papanes. BpIXxox Mo TOKy M NPAKTUYECKOE
IIPUMEHEHUE JIIEKTPOIN3a.

OIIK-1
-1
WI-2.

Tema 8. Oprannueckue coequHenusi. Ctpoenue, kinaccupukanus U CBOWCTBA
OpraHu4eckoro coeauHeHus. [lomydyeHre U XMMUYECKUE CBOICTBA YIJI€eBOI0POJA
(npenenbHBIX, HENPEIEIbHbIX, ADOMATUYECKHX ).

IHonumepHsbie coenuHenusi. CTpoeHre NOJIyMepHbIX coequHennil. [lomymepHbie
COCIMHEHUS TPUMEHSEMBIE B  CEIbCKOXO3SIMCTBEHHOW ITPOMBIIIJICHHOCTH.
Xumuueckuii cocrap I'CM. PazHoBugHOCTH TOIMBa (IO MPOUCXOXKJICHUIO U
arperaTHoMy coctosiHuio). HepThp Kak HCTOYHMK TOJyYEHHsS TOIUIMBA JJIs
nsurareneid. TepMUdecKnii KpEKUHT M KaTaTUTUYECKU KPEKUHT. Y TIIEBOAOPOIBI,
BXOJsIIKE B coctaB ToruBa i [ABC. BnusHue pa3nuyHbIX yrieBoJopoaoB HA
KauecTBO ToruuBa. llomydyeHue apomMaTu3MpoOBaHHOTO OeH3uHA. BrusiHue
IIPOAYKTOB CITOPAaHUs TOILIMBA HA OKPYKAIOLIYIO Cpeay.

YK-1
HJI-1 VK-1
WI1-2.YK-1
H1-3.YK-1

OIIK-1
-1
WI-2.




6. YueOHO-MeTOAMYECKOE 0OecrieueHre CaMOCTOATEIbHOH PadoThI

Temamuueckuil n1an camocmosmenbHou pabomol

Koanuect PeKOMeHI[yeMbIe HCTOYHUKHU
BO 4aCOB, uHpopmanun (Ne HCTOYHUKA)
n/m | TemaTruka camocTosiTeIbHON PadoThI O4HO0/320 | OCHOBH (MHTepHeT-
JOMOJIHUTEJ
4HO as (u3 bHast (3 1.8 pecypcsl)
n8 PILI) | (u3 0.9 PIL)
PITY)
IloaroroBka k npakTuyeckuMm 3aHATHAM-20 /10 4.
1| OcHOBHBIE KIACCHI 2/2 12,3 4,5,6 1-7
HEOPTraHUYECKUX COCTMHEHUH
2 | OCHOBHBIC CTEXUOMETPUICCKHE 2/2 3 45,6 1-7
3aKOHBI XUMHU
3 | Ctpoenue aToma. 4/2 1,23 5,6 1-7
4 KaTaHI/I3 2 /_ 172 475’63 1'7
5 | XuMHuecKas KHHETHKA 2/- 1,2,3 5,6,8 1-7
6 | PacTBOpHI. 4/2 1,2 6 1-7
7| OKMCIUTENBHO-BOCCTAHO 2/ 1,2 4,5,6,7.8 1-7
BUTEJIbHBIC PEaKITuu
8 | buorennsie S,P- a1eMeHTHI 2/2 1,2 4,5,6,7,8 1-7
CamocrosiTeibHOE U3ydeHue tem- 8/40
I | OcHOBHBIE KIaCChHI -/ 8 1,2 5,6 1-7
HEOPTraHUYECKUX COCTMHEHUN
2. | OTn9me IeKTPOIIH3a Ha 2/8 1,2 5,6 1-7
WHEPTHBIX JIEKTPOJIax U Ha
PacTBOPUMBIX aHO/IAaX
3. | Bakonsr dapajes. 2/8 1,2 4,5,6,7.8 1-7
4 | AGCOJIIOTHBIE U OTHOCUTENBHBIE 2/8 1,2 4,5,6,7,8 1-7
MTOTCHIIHAIBI.
5 | CocraBieHHE CXEMBI 2/8 1,2 5,6 1-7
raJbBaHHYECKOIr'0 DJIEMCHTA.
6 | Pepepatsl 10 /14 12 5,6,7 1-7
8/10 1,2 5.6.7 1-7

Jlokiaasl
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IIOArOTOBKA K TEKYLIEMY 8/ 16 1,2 5,6,7 1-7
KOHTPOJIIO
Bcero 54/90

NEPEYEHb YYEBHO-METOJANYECKOI'O OBECIIEYEHUA 1JIsA
CAMOCTOSTEJbHOM PABOTHI,

JU1st mpoBe€HUSI CAMOCTOATENbHON pa0OThI 10 XUMHYECKUM JAUCLUIUIMHAM 10 Kadeape XUMUuu
U3JIaHbl CIEAYIOIINE METOOUYECKUE YKA3aHUS:

1. Araea P.J[.,CtansmakoBa B.II., Mcaesa H.I'. Kontponar u camocrosrenbHas paboTa 1o
XUMUHU. Y4eOHO - MeToJHUuYeckoe IMocobue g cTyaeHToB 1-ro kypca cmer. 111801-
Berepunapus, 111100 —3ootexnus, 111400-Bognsie 6uopecypchl u akBakyiabtypa, 110400-
Arponomusi, 110500-CanoBonctBo,110900-TexHonorusi mpou3BoACTBa U MEPEpabOTKU C.-X.
npoAykToB,,1 10800-ToBapoBenenue u skcrepTrsa ToBapoB. Maxaukana, 2013.

2. AtaeBa P.JI., CranemakoBa B.I1., UcaeBa H.I', A3uzoBa 3.A. YueOHO-METOAUUECKOE ITOCOOHE
1o XUMUU . {7151 KOHTPOJS U CaMOCTOSITEIbHOM pabOThI CTYAEHTOB 1-Kypca 0 HalpaBJICHUSIM
noaroroBku 19060- Tpancnoptabie cpenctsa; 110800- Arpounkenepusi. Maxaukana , 2013 r.

MeToauvecKue peKOMEHIAlUN CTYIEHTY K CAMOCTOAATeIbHOI padoTe

3amanust 1711 CaMOCTOATENbHOM padOThl OCYIIECTBIISIOTCS 110 pa3jenaM U TeMam, 1o
KOTOPBIM HE MPEIyCMOTPEHBI ay IUTOPHBIE 3aHITUS, TUO0 TPEOYIOT JOMOJIHUTEIHHOM
npopabOTKH M aHaJIM3a MaTepraia B 00beMe 3arIaHuPOBAHHBIX YaCOB.

CamocrosTenpHas pa60Ta CTYACHTOB MOZKCT OCYILICCTBIIATHCA B BUJIC!

® KOHCIIEKTHPOBAHUs yUeOHOMN, HAYYHOU M IMEPUOTHUCCKON JTUTEPATYPHI;

e TpopaboOTKK y4yeOHOro Marepuana (MO KOHCIEKTaM JICKIUH ydyeOHOM © Hay4dyHOU

JIUTEPATYPHI);

® [IO/ITOTOBKA JIOKJIAJOB K CEMHHApAM M TMPAKTUYECKUM 3aHATHSIM W YYaCTHIO B paboTe

HAyYHOTO CTYJCHUYECKOTO KPYXKKa U KOH(PEPEHIHSIX;

® pabOTBI C HOPMATUBHBIMH JOKYMEHTAMH M 3aKOHOJATEIbHOW 0a30i, C IEePBUYHBIMH

JIOKyMCHTaMH;

e IOMCKa M 0030pa HAy4YHBIX NyONWKAIMi B SJIEKTPOHHBIX HCTOYHUKAX WH(OOpMAIH,

MOJTOTOBKH 3aKJIFOYEHHS TI0 0030py uHMOpMaINy;

® pEIlIeHNE MTPAKTUYECKUX U CUTYaIIMOHHBIX 3a/1a4;

e HamKcaHus pedepaToB, TE3UCOB JOKIAIOB;

® pabOTHI ¢ TECTAMU U KOHTPOJIBHBIMH BOTIPOCAMU JJISI CAMOITPOBEPKH.

CamocrosTenbpHas paboTa JIOJDKHA HOCUTh CHUCTEMaTHYECKUH XapakTep, ObITh

VHTEPECHOM U MPUBJIEKATEIBHOU IS CTYAEHTOB.

Pe3ynbpTaThl caMoOCTOSTENBHOM PAOOTHI KOHTPOIUPYIOTCS MPENOAaBaATEIEM U
YUYUTBIBAIOTCS IPU IPOMEKYTOYHOM M UTOTOBOM aTTECTAIIMU CTYACHTOB (3a4eT, 3k3aMeH). [Ipu
ATOM MOXeET (opMa KOHTPOJISI MOXKET OBITh Pa3HON: TECTHPOBAHUE, YKCIIPECC-OMPOC HA
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CEMHUHAPCKUX U IPAKTUYECKUX 3aHATUAX, 3aCIyLIMBAHUE JOKIAI0B, IPOBEPKA TMCbMEHHBIX
paboT u T.4. OLeHKa caMOCTOSTENIbHOM padOThl MPOBOJUTCS 10 KaXAOMY JTUCHUIUIMHAPHOMY
MOJIYJIIO B paMKax OOLIEH CUCTEMBI paHKUPOBAHMSI OLIEHKH 3HAHUU 110 KypCy.

JIisi TIOATOTOBKM K 3aHATHUSM UM BBIMOJTHEHHUS CaMOCTOSATEIHLHON paboThI, CTyIeHTaM
PEKOMEHAYIOTCA Y4YEOHO-METOJIMUECKUE U3JaHUs, a TaKXKE METOAUYECKHE MaTepHuabl,
BBHIMTyIIEHHBIE Kadeapoil CBOUMM CUJIaMU M TIPEAOCTABIsIEMbIE CTYJICHTaM BO BPEMSs 3aHSATHIMA
(MpUIIOKEHHUS ):

HarJIsIAHBIC Toco0us (T1akaThl, repoapuii - Ha kadeape)

TJIOCCApUi - CJIOBaph TEPMUHOB 110 TEMATUKE JUCIUILIUHBI

TE3UCHI JICKIIH.

CamocrosiTeibHasi padora ¢ kHMroil. B Hamie BpeMsi KHHMra CymiecTByeT B JBYX (opmax:
TPAIUIIMOHHOMN U 3JIEKTPOHHOM. B MHTEpHETE CyIIeCTBYIOT 1ieble OMOIMOTEKH, pacloiararolime
JIECSITKAMHU THICSIY DJIEKTPOHHBIX TeKCTOB. CeromHs B OOIIECTBE MpeoOsiajacT MHEHHE, UYTO
nevyaTHas KHATA U €€ KOMIIBIOTEPHBIN TEKCT JOMONHSIOT ApYT apyra. cmonb3yst 31eKTpOHHBIN
BapHaHT KHUTY 3HAYUTEILHO OBICTPEE MOArOTOBUTH Ha €ro 6asze pedepar, KOHTPOIbHYIO paboTy,
MOJIOTHATh TEKCT CBOEU paboOThl Mo TpeOyeMblil yueOHbIM 3a/ilanueM 00beM. lleyaTHble KHUTH
ropasJio Jierye U yao0Hee YUTaTh.

Pabota ¢ KHUTOMH, CTYJIEHTHI CTAIKMBAIOTCS C pAIOM mpodieM. OnHa U3 HUX — Kakas KHHUTa
ayumre. [lenecoobpa3zHo B mepByr0 odepesb OOpaTUTHCS K JUTEpaType, PeKOMEHIOBAaHHON
npenojaBareneM. llerecooOpa3Ho MpounuTaTh AHHOTAIMIO K KHUTE€ HA €€ CTpPaHUlaxX, B
KOTOPOM yYKa3aHO, KOMY M JIJIsl KaKUX 1IeJIel OHa MOXET ObITh MOJIe3HA.

Tembl 10191 pedeparos

1.CtpoeHue aTOMHBIX SIAED.

2.11onsspHOCTH MOJIEKY.

3.I'eomeTpuyeckas CTpyKTypa MOJEKYIJL.

4 KoMIuiekcHasi, KOOpAWHAIIMOHHO-KOBAJICHTHAS UM JOHOPHO-AKIENITOPHAS CBSI3b.
5. TennoBblie 3G (HEKTH pACTBOPEHHUS.

6.MonsipHast KOHIEHTPALUS WIIH MOJISITBHOCTb.
7.KonnmouaHeie pacTBOPHI, UX CTPOCHHUE.

8.CBoiicTBa ¥ MPUMEHEHNE KOJJTIOUIHBIX PACTBOPOB.

9.3akoH I'ecca.

10.9HTanenusa u SHTpONUS.

11.Oueprus ['n66ca.

12.I'oMoreHHas XuMU4ecKasi peaxiusi.

13.I'ereporeHHass XuMu4ecKasi peakiusi.

14. TemmniepaTypHbIi KO3PHUITUEHT CKOPOCTH PEAKITHH.
15.CocTaBneHre OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.
16.0OxucnuTenbHble CBOKWCTBA, KOHLIEHTpUpoBaHHOW HNO3.
17.3axonbr @apajes.

18.Pa3HOCTh MOTEHIIMAIIOB.

19.A0cOnM0THBIE U OTHOCUTEIBHBIE TOTECHIIUAIIBI.
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20.CocTaBneHue CXeMbl FaJIbBAHUYECKOTO JIEMEHTA.
21.KoHIileHTpalluOHHBIE TaIbBAHUYECKUE DJIEMEHTHI.

22.3.1.C. TaIbBaHUYECKOTO 3JIEMEHTA. Beruncienus.
23.Cxemarnueckoe n300pakeHue rajlbBaHUYECKOIo 3JIEMEHTA.
24.0TpuLaTeNnbHbIA U NOJIOKUTENbHBINA KaTaln3.
25.I1pomotopsl. UHrMOUTOPBI peakLuid.

26.01kpbiBaeMblil MuHuMyM.IIpenensHoe pa3daBienue.
27.Crneuuduyeckue peakiuu.

28.M30upaTenbHbIe U CEIEKTUBHbBIE PEAKIIUU.

29.BpipaxkeHHe KOHLIEHTPALUKU PACTBOPOB B TATPUMETPUUECKOM AHAIIH3E.
30.MH1uKaTOpBI METOIa KUCIIOTHO-OCHOBHOT'O TUTPOBAHUSI.
31.IMonmuBuamnxaopun.. Iloauctuporn.

32.IlpousBeaeHue pacTBOPUMOCTH.

33.PacTBOpUMOCTB OCaJIKOB.

34.BplurcneHnsi B TATPUMETPUUYECKOM aHaAIU3e.

35.MonHas cuina pactBopa. pH u pOH pactBopos.

TeMbI I0KJIA10B

1.BnausiHue pa3IMyHbIX yIiI€BOJOPOIOB Ha KAYECTBO TOIUIMBA.
2. [lonyuyeHnue apoMaTU3MPOBAHHOTO OEH3HHA.
3.BnusiHuE NMPOIYyKTOB CrOpaHus TOIUIMBA HA OKPYKAIOIIYIO CPENy.

4.1TonymepHbIE COCTMHEHUS] TPUMEHSIEMBIE B CEJIbCKOXO35IMCTBEHHOU
MPOMBIIUIEHHOCTH
5.PazHoBHIHOCTH TOIUTMBA (MO MPOUCXOKICHHUIO U arPEraTHOMY COCTOSIHHIO).

7.0OHJI ONEHOYHbIX CPEJACTB
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7.1.11epevyeHb KOMIETEHUUI € YKa3aHHeM J3TAanoB uUX (GopMHpoOBaHHMS B Ipouecce
OCBOCHHMsS 00pa30BaTEJIbHOM NPOrPAMMBI.

Cemectp (Kypc)

JMCUUNIMHEL /371eMeHTbl IporpaMMbl (paktuku, [ UA),
y4acTBYyHOIIKE B HOPMUPOBAHUH KOMIIETCHINU

YK-1 CriocobeH oCcylecTBIATh MOUCK, KPUTUYECKHUM aHAJIW3 U CUHTE3 UH(OPMALIHH,

IMPUMCHATDH CUCTEMHBIMN noaxon AJjisd pCiCHUA IMOCTABJICHHBIX 3a1a4.

N -1yk-1 3HaHUE U BJIaICHUE METOJaMU CUCTEMHOTO aHajn3a, HHHOPMAIIMOHHBIX

TEXHOJIOTUH.
1-2 dusznka
1(1) Xumus
1(2) Nuxenepnas rpadguka 1
1-3 (1-2) MaremaTuka
2(2) [TouBoBeIeHHE
2(2) NudopmaTtuka v indpoBbIe TEXHOJIOTHU
2(1) ['uaporeosiorus 1 OCHOBBI T'€OJIOTHH
2(2) TexHoJIoruyeckasi B MaCTEPCKUX
3 CucreMbl HCKYCCTBEHHOT'O MHTEIIICKTA
4(3) ['uposorusi, KIIMMAaTOJIOTHS U METSOPOJIOTHS
4(4) I'unpaBnuka
4(2-3) MexaHuka
4(3) KomruiekcHoe ncnoib30BaHue BOIHBIX
pecypcoB
4(3) YrpaBiieHHe Ka4eCTBOM MEJIHMOPATUBHBIX pabOT
4(3) MenuopaTUBHbBIE MAIIMHBI
4(3) CenbCKOX0351CTBEHHBIE MAIITUHBI
4(3) Komnexcnoe UCIIOJIb30BaHUE BOJTHBIX
pecypcoB
4(3) N3pickarenbekas npaktuka. ['uaponorus u
METEOPOJIOTHS
503) OCHOBBI MAaTEMAaTUYECKOTO MOJAEITUPOBAHUS
50) OCHOBBI HH)KEHEPHBIX U3bICKAaHUI
505 ['unpaBnuka kaHanoB
53 JlanamadgToBeieHne
5(4) Marmuasl 1 060pyI0BaHUE IS
IPUPOA000YCTPOMCTBA M BOIOTIONBE30BAHUS
6 (4) MenunopaTuBHbIE U THIPOTEXHUYECKUE
COOPYIKEHUS
6(4) Jlecomenuoparius




6 KommuiekcHble Menmnopanuuy 3eMenb B apuIHON
30HE
6(5) XuUMHUYECKasi METUOPALTUS
6(5) Menuopanus Boibl
6(3) OCHOBBI CTPOUTENIBHOI'O JIENa: MHXKEHEpHAas
reozie3ust
6(3) I'unpomerpust OT/I.
6-7(4-5) Menuoparus 3emMeinb
6(4) TexHoornueckasi NpakTUka
7(4) DNEKTPOTEXHUKA, MEKTPOHUKA U aBTOMAaTHKa
7(5) PexynbTuBanus 3emenn
7(1) PecypcocbOeperaroniye TeXHOJIOTUN OPOILICHUS
8(5) OpoiaeMoe 3emMiezienne
8(5) [IpobGnema GOpHOBI C 3aCONEHHEM OPOIIAEMbIX
3eMelb
8(5) KynbTypoTeXxHUUYECKHE MENHOpaLUU
8(5) [IpenaunnomMHas npakTHKa
8(5) [TonroroBka Kk mpolieaype 3alluThl U 3alyTa

BbINYCKHOM KBanupukanmonHon padoret T/

N-2yk-1 YMeHre IPUMEHATh B MPAKTUUYECKOU IEATETbHOCTH JJIsl PEIICHUS

IIOCTAaBJICHHBIX 3a1a4 MCTOJbl CUCTCMHOI'O aHaJI134a, I/IH(I)OpMaHI/IOHHI)IX TEXHOJIOTHI.

1-2 dusnka

1(1) Xumust

1(1) Wuxenepnas rpaduxa 1
1-3 (1) MartemaTuka

2(2) ITouBoBencHME

2(2) WNupopmartuka u nuppoBble TEXHOJIOTUU

2(1) ['uaporeosiorus 1 OCHOBBI T'€OJIOTHH

2(2) TexHogorn4eckas B MACTEPCKUX

3 CucTeMbl HCKYCCTBEHHOT'O MHTEJIICKTA

4(3) ['uaposiorusi, KTMMaTOJIOTHS K METEOPOJIOTHS

4 (3) I'mapapnrka
4 (2-3) Mexanuka

4(3) KomimiekcHoe Mcnoab30BaHue BOTHBIX

pecypcoB

4(3) VYrpaBiieHre KaueCTBOM MEJIMOPATUBHBIX pabOT
4(3) MenuopaTUBHbIE MAIIMHBI

4(3) CenbCKOX031CTBEHHBIC MAITUHBI

4(3) KommmrexkcHoe HCITOJIb30BaHNE BOJHBIX

pECypCoB
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4(3) W3bickaTenbckas npaktuka. ['uaposiorus u
METEOPOJIOTHUS

53) OCHOBBI MaTEMAaTUYECKOTO MOJAEITUPOBAHUS

503) OCHOBBI HHKEHEPHBIX U3bICKAHUI

5(5) I'unpaBnuka KaHaNIoOB

53) JlannmadroBenenue

5(4) Maiiunsl 1 000pyAOBaHUE TS
IPUPOA00OYCTPOMCTBA M BOJIOMOJIb30BAHUS

6 (4) MennopaTuBHBIE U THIPOTEXHUYECKUE
COOPYKEHHUS

6(4) Jlecomenuoparius

6 KomMmruiekcHbie Menropanuy 3eMeb B apuTHON

30HE

6(5) XuMHYECKasi MeJTMOpalus

6(5) Menuopanus BoJibl

6(3) OCHOBBI CTPOUTENIBHOTO JIENa: MHXKEHEpHas
reojie3us

6(3) Iunpomerpust OT/I.

6-7(4-5) Menuopanus 3emenb

6(4) TexHoornyeckast mpakTUKa

7(4) DNEeKTPOTEXHUKA, JIEKTPOHUKA U aBTOMAaTUKa

7(5) PexynbTuBaus 3eMenn

7(1)

8(5) Pecypcocbheperaroniye TeXHOJIOTUU OPOILICHHS

8(5) OpoiaeMoe 3emiezenne

8(5) [IpoGnema OGOpHOBI € 3aCONEHUEM OPOIIAEMbBIX
3eMeIb

8(5) KynbTypoTeXHUYECKHE METHOpalUU

8(5) [TpenunaomMHas nmpakTUKa

[ToaroToBka K mponeAype 3aluThl U 3alluTa
BBITYCKHOU KBanubukamonnon paboret OT/I.

MN-3yk-1 CiocOOHOCTH K TPAKTUUECKOMY AHAJIN3Y U OLICHKU COBPEMEHHBIX HAYyUHBIX

MOCTUKCHUU
1-2 dusnka
1(1) Xumus
1(1) WNnxenepnas rpadpuxa 1
1-3 (1) MaremaTuka
2(2) [TouBoBeIeHHE
2(2) NudopmaTtuka v indpoBble TEXHOJIOTHU

2(1)

FI/II[pOFGOJ'IOFI/IH 1 OCHOBBI I'COJIOTHU
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2 TexHonoru4yeckas B MaCTEpCKHUX

3 CucteMbl HCKYCCTBEHHOT'O HHTEJIICKTA

4(2) [M'uaposorusi, KIUMAaTOJIOTUSI 1 METEOPOJIOTHSI

4 (3) ['mapapnrka

4Q3) MexaHuka

4(1) KomrumekcHoe nenonb30BaHUE BOHBIX
pecypcoB

4(3) YnpaBiieHre KaueCTBOM MEJIMOPATUBHBIX paboT

4(3) MenunopaTUBHbBIE MAIIMHBI

4(3) CenbCKOX03IHCTBEHHBIE MAIIIMHEI

4(3) KomMmnekcHoe HCTIOJIb30BAHUE BOJIHBIX
peCypcoB

4(3) W3bickaTenbckast mpaktuka. ['uaposorus u
METEOPOJIOTHS

50) OCHOBBI MATEMATUYECKOTO MOJICIIMPOBAHMS

50) OCHOBBI MH)KEHEPHBIX U3bICKAaHUI

5(5) I'uapaBirka KaHAJIOB

50) JlanmmadroBenenue

54 MamuHbl 1 000pyA0BaHUE IS
IPUPOA000YCTPOIMCTBA M BOJIOTIOJIb30BAHUS

6 (4) MenunopaTuBHbBIE U THIPOTEXHUYECKHE
COOpY>KEHHUS

6(4) Jlecomenuoparus

6 KomruiekcHble Mennopanuu 3eMelb B apyuIHOU

30HE

6(5) XuUMHUYECKasi METUOPALTHS

6(5) Menuopaiiusi BoJibl

6(3) OCHOBBI CTPOHMTENILHOTO JIejIa; HHKCHEPHAs
reoJIe3HsI

6(3) I'unpomerpust OT/I.

6-7(4-5) Menuopartius 3emMenb

6(4) TexHoorn4ueckasi NpakTuKa

7(4) DJIEKTPOTEXHHKA, SJIEKTPOHMKA U aBTOMAaTHKa

7(5) PexynbpTuBanus 3emMens

7(1) PecypcocbOeperaroriue TeXHOJIOTHN OPOILICHHS

8(5) Oporraemoe 3emiieieue

8(5) [IpobGiiema G60pBOBI C 3aCOTIECHUEM OPOIIIAEMBIX
3eMellb

8(5) KynbTypoTeXHUUECKHE MENTHOpPALUH

8(5) [IpenaunuomMHas npakTHKa
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8(5)

[ToaroroBka K mpoleaype 3alluThl U 3alluTa
BBIITYCKHOM KBaJIUPuKaImoHHoi padboter OT/I.

OIIK-1 Crnioco0GeH y4acTBOBaTh B OCYHIECTBICHUN TEXHOJIOTMYECKHX IPOIIECCOB MO WH)XKEHEPHBIM
U3bICKaHUSAM, NPOEKTHUPOBAHUIO, CTPOMUTENBCTBY, SKCIUTyaTallUd U PEKOHCTPYKIMH OOBEKTOB
IpUPOA000YCTPONCTBA U BOJIONOJIB30BAHMUSL.

N/I-1onk-1 3HaHME U BIIaICHUE METOJIaMH YIIPABJICHUS MPOLIECCaMH B 00J1aCTH MHKEHEPHBIX

U3bICKaHUH, TPOEKTUPOBAHMS, CTPOUTENIBCTBA, SKCIUTYaTalluu U PEKOHCTPYKIIUH OOBEKTOB.

1-2 dusznka

1(1) XuMus

1(D) WNnxenepnas rpaduka

2(1) OcHOBBI CTPOUTEIILHOTO nena:
MaTepHaIOBEICHUE u TEXHOJIOTUS
KOHCTPYKIITMOHHBIX MaTEpHUAJIOB

2(1) ['uaporeosioruss ¥ OCHOBBI I'€OJIOTUH

2(2) [TouBoBeIeHNE

2-3(1) NudopmaTuka u nudpoBbie TEXHOIOTHH

313) DxoJsorus

4(3)(2-3) MexaHuka

5(4) [Ipupoonoab30BaHue

503) OCHOBBI UHKEHEPHBIX U3bICKAHUI

6(3) OCHOBBI CTPOUTENBHOTO JI€Jla: HH)KEHEepHas
T'eOJIC3HsI

6(4) OCHOBBI CTPOMTENBHOTO Jieja: HWHXKEHEPHBIC
KOHCTPYKITHH

6(4) OCHOBBI ~ CTPOMTENBHOTO J€jda: MEXaHHKa
T'PYHTOB, OCHOBAaHUS U (DYHJAMEHTHI

7(4) DJIEKTPOTEXHHUKA, HIEKTPOHUKA U aBTOMATHKA

8 [Mudposeie Texnomornu B AITK
8

[ToaroroBka K mpolenype 3aliuThl M 3aluTa
BBIITYCKHOM KBaTU(UKAITMOHHON PabOTHhI

HUA-2 OIIK-1 Ymenue pemarh 3ajlaud, CBSI3aHHBIE C  YIpaBICHUEM IMpoIleccaMyd B 00J1acTH

WHXECHEPHBIX H3BICKAHUMN, IMPOEKTUPOBAHUS, CTPOMUTENBCTBA, HKCILTyaTalldd W PEKOHCTPYKIHH

00BEKTOB  IPUPOJI000YyCTpOCcTBA

BOJOITIOJIB30BaHUA Ha OCHOBE HCITIOJIBb30BaHUA

CCTCCTBCHHOHAYYHbBIX WM TCXHHUUYCCKUX HAYK IIpHU CO6J'IIOI[€HI/II/I JKOJOTHYECKOH 0€30IMacHOCTH U

KadecTBa padoT.

1-2

dusuka

1(1)

XUMHUA

(D

Nuxenepnas rpaduka
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2(1)

OCHOBBI CTPOUTCIIBHOI'O Aciia:
MaTCpUaJIOBCACHUC u TCXHOJIOTHUA
KOHCTPYKIMOHHBIX MAaTCPUAJIIOB

2-3(1)

NudopmaTtuka u nudpoBbie TEXHOIOTHH

3(3) OKoJorus
4(3) I'mapaBiuka
4(3) MexaHuka
5(4) [Ipupoonoab30BaHue
53) OCHOBBI MH)KEHEPHBIX W3bICKAaHUI
6(3) OCHOBBI CTPOMTEIBLHOTO Jejla: HWHKEHEpHas
reoJ1e3usl
6(4) OCHOBBI CTPOUTENBHOTO J€Ja: HWHXKEHEPHBIE
KOHCTPYKITUU
6(4) OCHOBBI ~ CTPOMTEIILHOIO  J€ja: MeXaHHWKa
TPYHTOB, OCHOBaHUS U (DYHIaMEHTHI
7(4) DJIEKTPOTEXHHUKA, AIEKTPOHUKA U aBTOMATHKA
8 [Mudposeie TexHomoruu B AIIK
8

[loaroToBka K mpoueAype 3alluThl M 3aliuTa
BBIITYCKHOM KBaJIM()UKAIMOHHON PabOThI
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7.2. Onucanne mokasartesieil M KpUTEPHUid OLlCHUBAHNS KOMIIETEHIIM A

33

Kpurepuu ouennBanus

YpoBeHb 0CBOCHUSA

IToka3zaren
Jlonoporosbrit IHoporospii IIpoaBUHYTBII Boicoxkuii
(«HEYTOBIETBOPUTEIBHO») | («yJAOBIETBOPUTEIIHHO) («x0poI1110Y) («OTANYHOY)
1 2 3 4
YK-1 CriocoOeH OCyIIeCTBIATh OUCK, KPUTUYESCKUM aHAIN3 U CUHTE3 MH()OPMAIIUH, TPUMEHSATh CUCTEMHBIH [TOIXO0]]
AT peHICHU MMOCTABJICHHBIX 3aa4.
N -1yk. 3HaHNE U BIIAJICHUE METOIAMU CUCTEMHOTO aHalIN3a, HH()OPMAIIMOHHBIX TEXHOJIOTHH.
3Hanus: He 3Ha€T  OCHOBHBIC | 3HACT OCHOBHBIC | 3HA€T OCHOBHBIE XMMHYECKHE | 3HACT OCHOBHBIC XMMHYECKHUE
XUMHYECKHE MOHSTHS, | XUMHUUYECKHE MOHSATHUS, | IOHSATHUSL, TEOPUU W 3aKOHBI | TOHATUS, TEOPUH M 3aKOHBI
TEOpUH u 3aKOHBI | TECOPUU u 3aKOHBI | XUMMHU, COBPEMEHHBIC | XUMUH, COBPEMEHHBIEC
XUMMHU, COBPEMEHHBIE | XUMUH, COBPEMEHHBIE | TEHACHIINU pa3BUTHS | TECHACHLINU pa3BUTHSA
TECHACHIINU pa3BUTHS | TECHACHLINU Pa3BUTHS | XUMUYECKON HAYKH; XUMHUYECKOW HAYKH;

XUMHYECKOW HAYKU;

-CBOWCTBA pPacTBOPOB
AIEKTPOJIUTOB u
HEDJIEKTPOJIUTOB;

XapakTepHbIE XUMUYECKHE
u AIEKTPOXUMUYECKUE
CBOMCTBa METaJIJIOB;
XUMUYECKUE  HCTOYHUKH
TOKAa;  OCHOBHBIC  BHUJIbI
KOppPO3UHM  METaUIOB |
CIIOCOOBI 3aIIUTHI METAJIOB
OT KOPPO3UU;XHUMHUYECKHE
CBOWCTBA MAaTE€pUaAJIOB W

XUMHAYECKON HAYKH;

-CBOWCTBA pacTBOpOB
AIEKTPOJIUTOB u
HE3JICKTPOJIUTOB;
XapaKTepHbIE XUMUYECKUE U
ANEKTPOXUMHUYECKUE
CBOMCTBA METAJLJIOB;
XUMHYECKHE HCTOYHHKH
TOKa;  OCHOBHBIC  BHJIBI
KOppO3UH  METAIOB U
CrocoOBI 3aIHUTHl METAJIJIOB
OT  KOPPO3HUH;XUMHUYECKHUE
CBOWCTBA MAaTE€pUAIOB U

-CBOWCTBA pacTBOpPOB
3JICKTPOJIUTOB u
HERJIEKTPOJIUTOB;
XapaKTEPHbIE XWMHUYECKUE H
BIEKTPOXUMUYECKHUE
CBOMCTBaA METAJIJIOB;
XUMUYECKHE UCTOYHUKH TOKA;
OCHOBHBIE BHUJBI KOPPO3UH
METAJIOB U CIIOCOOBI 3aIUTHI
METaJI0B oT
KOPPO3UH; XUMUYECKHUE
CBOWCTBA  MaTrepualioB W
HPUHIUIIBI BEIOOpA

-CBOWCTBA pacTBOpPOB
AJIEKTPOJIUTOB u
HE3JIEKTPOJIUTOB;
XapakTepHbIE XUMHUUYECKUE H
BJIEKTPOXUMHUYECKHUE
CBOMCTBA METAJLJIOB;
XUMUYECKHEC HCTOYHUKH TOKA;
OCHOBHBIE BHUJBI KOPPO3UHU
METAJJIOB U CIIOCOOBI 3aIAThI
METaJIJI0B oT
KOPPO3UH; XUMUYECKHUE
CBOWMCTBA  MaTepualioB W
TPUHITATIBI BBIOOpA
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TIPUHIINATIBI BBIOOpA
KOHCTPYKITHOHHBIX

MaTepHaJIOB C YYETOM UX
(OUBUYECKUX U XUMHYECKUX

CBOWCTB

TIPUHITATIBI BBIOOpA
KOHCTPYKITHOHHBIX

MaTEepHAIOB C YyYEeTOM HX
GU3HYECKIX ¥ XUMUYCCKUX
CBOWCTB C CYILECTBEHHBIMU

OIIHOKaAMU

KOHCTPYKLMOHHBIX
MaTepuaJioB € Y4YE€TOM HX
(PU3HUECKUX U XUMHUYECKUX
CBOMCTB C HECYILIECTBEHHBIMU
OLIMOKaMHU

KOHCTPYKIIMOHHBIX
MAaTepuajoB € YYETOM HX
(U3HYECKUX U XUMHUYECKUX
CBOWCTBHA BBICOKOM YPOBHE

YMmeHnus:

He ymeer ompenemars u
pacrio3HaBaTh  pPEaKIHIo
cpenabl B BOJTHBIX
pacTBOpPOB Pa3IMYHbBIX
BEIIECTB, OOOCHOBBLIBATh
BO3MOKHOCTb MPOTEKAHUS

peakuuii B pacTBOpax
3JIEKTPOJIUTOB,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHBIX
peaKiuu; COCTaBJIATh
YpPaBHECHUS peakuuii
HOHHOTO oOMmeHa u
OKHCJIUTEIBHO-
BOCCTaHOBUTEJBHBIX
peaKlnii; -pacCUUTHIBATH
COOTHOIIIEHUE
KOMIIOHEHTOB 1St

Ymeer ONpPEAEHATD u
pacno3HaBaTh PEAKIMIO CPEJIbI
B BOJIHBIX pacTBOPOB
Pa3IMYHBIX BEIIICCTB;
000CHOBBIBaTbh BO3MOKHOCTH
NpOTEeKaHUsl  peakiuid B
pacTtBopax 3JIEKTPOJIUTOB,
OKHUCJIUTEIBbHO-
BOCCTaHOBUTEIbHBIX
peaKiuu; COCTaBJIATh
YpaBHEHUS] pEaKlUil MOHHOTO
oOMEHa W  OKHCJIUTEIBHO-
BOCCTaHOBHUTEIbHBIX
peaKkuui; -pacCcYUTHIBATH
COOTHOIIICHHE KOMIIOHEHTOB
JUTISl IPUTOTOBJICHUSI pacTBOpa
3aJIaHHON
KOHIICHTPAIIMHN;000CHOBBIBATH

Ymeer ONPEAEHATH u
pacmno3HaBaTh PEAKIUIO CPEJIbI
B BOJIHBIX pacTBOPOB
Pa3IMYHBIX BEIIICCTB;
000CHOBBIBaTh BO3MOXKHOCTH
NpOTEeKaHUs  peakiuid B
pacTtBopax 3JIEKTPOJIUTOB,
OKHUCJIUTEIBHO-
BOCCTaHOBUTEIbHBIX
peaKiuu; COCTaBJIATh
YpaBHEHUS pEaKlUil HOHHOTO
oOMEHa ¥  OKHCJIUTEIBHO-
BOCCTaHOBUTEIbHBIX
peaKkuui; -paccYUTHIBATH
COOTHOIIICHHE KOMIIOHEHTOB
JUTSl IPUTOTOBJICHUSI pacTBOpa
3aJlaHHON
KOHIICHTPAIIHU;000CHOBBIBATH

Ymeer ONPENEHATD u
pacmno3HaBaTh PEAKIUIO CPEIb
B BOJIHBIX pacTBOpPOB
pa3IUYHBIX BEIIIECTB;
000CHOBBIBaTbh BO3MOXXHOCTH
MpPOTEKaHUsI  peaKiui B
pacTtBopax 3JIEKTPOJIUTOB,
OKHCJIUTEIIbHO-
BOCCTaHOBHUTEIbHBIX
peaxkuii; COCTaBJISITh
YpaBHEHHUSI pPEAKIUA MOHHOIO
oOMEHa W  OKHCIHUTEIbHO-
BOCCTAHOBHUTEIbHBIX
pEeaKLHnii; -paccUMUTHIBATH
COOTHOIIICHUE KOMIIOHEHTOB
JIJIsl IPUTOTOBJIEHUSI pacTBOpa
3aJTaHHON
KOHIICHTPAIHU;000CHOBBIBATH

IPUTOTOBJIEHUSI PAcTBOpPA | BHIOOD MeTaia 11 | BBIOOD MeTaia 11 | BBIOOD MeTauia JUISL
3aJJaHHOW KOHLIEHTPALUK; | U3TOTOBJICHUSI KOHCTPYKLIHM C | U3TOTOBJICHUSI KOHCTPYKLHUN C | U3TOTOBJICHHS! KOHCTPYKLMU C
000CHOBBIBATH BBIOOp | yUeToOM  UX  (PU3WYECKHX, | YYETOM WX  (PU3WYECKUX, | yYETOM  UX  (PU3NYECKUX,
MeTaia JUISL | XUMHAYECKHUX U | XUMHYECKHUX U | XUMHYECKHUX "
U3TOTOBJICHUS KOPPO3MOHHOCTOMKHX KOPPO3MOHHOCTOMKHX KOPPO3MOHHOCTOMKHX
KOHCTPYKIUH C y4€TOM UX | CBOMCTB;000CHOBBIBATH CBOMCTB;000CHOBBIBATD CBOMCTB;000CHOBBIBATH
(bU3HYECKUX, XUMHYECKHX | BBIOOD Marepuajia JUIst | BBIOOD Marepuajia JUIst | BBIOOD Marepuaia JUISt
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U  KOPPO3MOHHOCTOMKHX | M3TOTOBJICHUS KAaTOJa U AaHOJA | U3rOTOBJIEHHS KaTOJIa M aHOJIa | U3TOTOBJICHUA KaToAa U aHOa
CBOMCTB;000CHOBLIBATH raJilbBaHU4YECKOTO0 3JIEMEHTA, | TaJIbBAHUUYCECKOTO JJEMEHTA, | TaJIbBAHUUECKOTO DJIEMEHTA,
BBIOOp Marepuana A | IpyTrux XUMHYECKUX | APYTUX XUMHYECKHUX | APYTUX XUMHYECKHUX
W3TOTOBJICHUS KaToja U | HCTOUHUKOB TOKa;, | HICTOYHHKOB TOKA; | ICTOUHUKOB TOKQ;
aHOJla TAJIbBAHMYECKOTO | PACCUMTHIBATh  HANPSIKCHUE | PACCUUTHIBATh  HAMNPSKEHHUE | PACCUUTHIBATh  HAMPSIKECHUE
DJIEMCHTA, JIPYTUX | TAJIbBAHUYECKOTO JIEMEHTA raJIbBAaHUYECKOT'0 DJIEMEHTA C | TAJIbBAHUYECKOTO  DJIEMEHTA
XUMHYECKUX HMCTOYHHKOB | C CYIIECTBEHHBIMU | HEKOTOPBIMU 3aTPYIHEHUSAMHU | HA BBICOKOM YPOBHE
TOKa; pacCUMTHIBATH | 3aTPYAHEHUSIMU
HaInpsHKEHUE
raJilbBaHU4YECKOTO
DJIEMEHTA

HaBbiknu: He Bmaneer ocHoBamu | Bimageer ocHoBamu Teopuu | Bnageer ocHoBamu Teopuu | Biiageer ocHoOBamu Teopuu
Teopuu QyHIaMEHTANBHBIX | QyHIaMEHTAIbHBIX pa3ieioB | QyHIaMEHTAIBHBIX pa3aelioB | QyHIaMEHTAIbHBIX pPa3/cioB
pas3aenon XHUMHHU ;HaBbIKAMH XUMMU;HaBEIKAMH XUMUHU ;HaBbIKAMH
XUMMU;HaBEIKAMU XMMHUYECKOTO IKCIIEPUMEHTA, | XUMUYECKOTO JIKCIEPUMEHTA, | XUMUYECKOTO JKCIEPUMEHTA,
XUMHYECKOTO OCHOBHBIMH OCHOBHBIMHM CHHTETHUYECKMMM | OCHOBHBIMH CHHTETHUYECCKUMM
AKCIIEPUMEHTA, CHUHTCTHUYCCKUMH 1 | 1 aHAJIMTHYECKUMH METOJIaMH | M aHAJIMTUYSCKUMU METOJaMH
OCHOBHBIMH QHAIMTUYECKUMU METOJAMHM | IOJYUYEHUS M UCCIEIOBAHUA | TOJYUYEHUSI W MCCIEIOBaHUA
CHUHTCTHYECCKUMH U | IOJYYEHUsSI U HCCIEAOBAHMS | XUMUYECKUX  BEIIECTB M | XHMUYECKUX  BEIIECTB U
QHAJIMTUYECKUMHU XUMUYECKUX  BEIIECTB W | peaKIUHM;HABBIKAaMU  PaOOTHI | peaKIMU;HaBBIKAMH  PaOOTHI
METOJaMU TIOJIYYEHHUS U | peakIMu;HaBbIKaMH palbOThI | HA COBPEMEHHOW y4eOHO- | HA COBPEMCHHOM  y4eOHO-
HCCIIEI0BAaHUA HA COBPEMEHHOW ydeOHO- | HAy4HOW ammaparype TpU | HAyYHOW ammapatype Mpu
XMMHUYECKUX BEIIECTB W | HAYYHOM amnmaparype MpH | IPOBEICHUH XMMUYECKHX | TPOBEACHUU XUMHYECKHUX
peaKIn; HaBbIKaMH1 MIPOBEJCHUU XAMHUYECKHUX | SKCIIEPUMEHTOB B | DKCIICPUMEHTOB B  IIOJHOM
paboThl Ha COBPEMEHHOM | SKCIIEPUMEHTOB ¢ | JocTaTOYHOM 00BEME o0BeMe
y4eOHO-HAyYHOI CYIIECTBEHHBIMHU
arnmaparype MIpH | 3aTPyAHEHUSIMHA
MPOBEICHUNA XHUMHUYECKUX
JKCIIEPUMEHTOB

I/I,H-ZYK.l YMeHue IMPUMCHATH B HpaKTHHGCKOﬁ ACATCIIBHOCTH IJIA pCHICHUS ITOCTABJICHHBIX 3a1a49 METOAbl CUCTCMHOT'O

aHaJIu3a, I/IH(i)OpMaHI/IOHHBIX TEXHOJOTUM. —
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3HaHus He 3Haer  ocHOBHbIc | Biameer OCHOBHBIMH | 3HAET OCHOBHBIC XMMHUYCCKUE | 3HACT OCHOBHBIC XUMHUCCKUE
XAMHYECKAEC TOHATHSA , | XAMUYECKUMHU TOHATHSIMHU , | IOHATHS , TEOPUU W 3aKOHBI | IOHATHS , TCOPUH U 3aKOHBI
TCOPUHM ¥ 3aKOHBI XUMHWH, | TCOPHH M 3aKOHAMH XHUMHH, | XUMUH, COBPEMEHHBIC | XUMHUH, COBpEMEHHBIE
COBPEMEHHbBIC TCH/CHIIUM | COBDEMEHHbIE  TCHICHIMHU | TCHICHIMN Pa3BUTHS | TCHICHITUH pa3BUTHS
pa3BUTHA XUMHUYECKOW | pa3BUTH XUMUUYECKOW HAYKHU | XUMUUECKOU HAYKU XMMHUYECKOU HAYKU
HAyKH -COBPEMEHHYO MOJIEINb | -COBPEMEHHYIO MOJIENTb CTPOE | ~-COBPEMEHHYIO MOJIENb CTPOE
-COBPEMEHHYIO ~ MOJIEJb | CTPOCHHUSI aroMa, | HUI ~ aroMa, XUMHYECKHe | HU ~ aroMa, XHMHYECKHe
cTpoe XAMHYECKHE 3JEMEHTBI U UX | 3JIEMEHTHI M MX COCIUHEHUS; | DJICMEHTHI M UX COCUHCHUS;
HUS aroMa, XHMHYECKHE | COCTUHEHUS; PEAaKIMOHHYI0 CIOCOOHOCTD | PEaKIIMOHHYIO CITIOCOOHOCTD
3IIEMEHTBI u UX | PEAKIMOHHYIO CIIOCOOHOCTH | BEIIECTB; BCILIECTB;

COCIUHEHUS; BCIIIECTB; MEPHOANIECKYIO CHCTEMY | IEPUOMUCCKYIO CHCTEMY
PEAKIIHOHHY O MEPHOIUYCCKYI0  CHCTEMY | 9JIEMCHTOB B CBETE CTPOHHS | OJIEMCHTOB B CBETE CTPOHHS
CIIOCOOHOCTH BEIIECTB; 3JICMEHTOB B CBETE CTPOHHS | aTOMA; KUCIIOTHO- OCHOBHBIC M | aTOMA; KUCIIOTHO- OCHOBHBIC H
MEPHOIUYECKYI0 CHCTEMY | aTOMa; KHUCIIOTHO- OCHOBHBIC | OKUCIHMTEILHO-BOCCTAHOBU OKHCITUTEIbHO-BOCCTAHOBH
3JICMEHTOB B CBETE | ¥ OKUCIIUTEIbHO-BOCCTAHOBH | TEIILHBIE CBOMCTBA BEIIECTB, | TEIbHBIE CBOMCTBA BEIIECTB,
CTPOHHUS aTOMa; KUCIIOTHO- | TEIbHBIC CBOMCTBA BEMIECTB, | XHMHYECKY0  CBS3b ~ B| XHMHYECKY0  CBsI3b B
OCHOBHBIE U | XUMHUYECKYIO CBS3b JOCTAaTOYHOM 00bEME NOJIHOM 00BEME
OKHCITUTEIbHO-BOCCTAHOBH | C CYILECTBEHHBIMU
TEJIbHbIE CBOICTBA | 3aTPyAHCHUSAMHU

BEIIECTB,

XUMHYECKYIO CBSI3b;

Ymenus MosxeT npUMEHSATh OO0IHe | YMEeeT TMNPUMEHATh O0O0Imue | YMeeT MNPUMEHATh 00Iue
He ymeer NpPUMEHATE | 3axonp XUMHH , | 3aKOHBI XUMHH , | 3aKOHBI XUMHAH ,
O0IIMe 3aKOHBI XHUMMH , | hesickasbiBaTh Ipe/CKa3bIBaTh BO3MOXKHOCTh | IMPEICKA3bIBATh BO3MOKHOCTh
HPEICKA3bIBAT BO3MOKHOCTb Y | 1 HalpaBJCHHWE IPOTEKAHHUS | U HANpaBlICHHE IPOTEKAHMUS
BO3MOKHOCTD | gampaBieHre — MPOTEKaHWS | XUMHUYECKOM peaKIvu, | XAMHIECKON pEeaKIuy,
HAIPABJICHAC  IPOTCKAHW | x yrvprgeckoit peaKIuK, | IPOU3BOIUTh BBIYUCIICHHUS C | IPOU3BOJUTH BBIYHCICHUS C

XUMHUYECKOU peakuuu,

IPOM3BOJINTH BBIYMCICHUS C | MCIIOJIB30BAHMEM  OCHOBHBIX | HCIIOJB30BAHHEM  OCHOBHBIX
HIPOU3BOANTL BBRIMUCICHUA | yoroip30BaHUEM  OCHOBHBIX | TOHATHI u 3aKOHOB | IIOHATHN i 3aKOHOB
C HCIHOIB30BAHUCM | nonsThit u 3aKOHOB | CTEXHOMETPHH, HOHSATHH | CTEXHOMETPHH, HOHSATHIA
OCHOBHBIX  TOHATHW W | crexpomMeTpHH, HOHSATHH | BOJIOPOIHBIMH U | BOJOPOIHBIM "
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3aKOHOB  CT€XHOMETPHUH, | BOLOPOIHBIN U | TUAPOKCHUIIbHBIN MOKA3aTelb U | TUAPOKCUIIbHBIN MOKA3aTeNb U
MOHATUMA BOJOPOAHBIA U | THIPOKCUIBHBIA I0Ka3aTeb | HOHHOE MPOU3BEACHHUE BOJbI, | HOHHOE MPOU3BEAECHUE BOJIBI,
TUAPOKCUIIBHBIN U HMOHHOE TMPOU3BEJICHUE | B JOCTATOYHOM 00beME Ha BBICOKOM YPOBHE
MOKa3aTedb W  HMOHHOE | BOABL, C CYIIECTBCHHBIMU
MPOU3BEICHUE BOJIBI, 3aTPYyIHCHUSAMU.
HaBbiku
He Bnageer HaBblkamu | Buaneer HaBblKamu | Braneer HaBblKamu | Baneer HaBbIKAMU
IPOBEACHUS pPACUETOB  C | IPOBEACHUS PaCUYETOB C | IpOBEAECHUSI PACUYETOB C | IPOBEAEHUSA pacCyETOB C
UCIIOJIb30BAaHUEM UCIIOJb30BAaHUEM OCHOBHBIX | UCIIOJIbB30BAHUEM  OCHOBHBIX | HCIIOJIb30BAHUEM  OCHOBHBIX
OCHOBHBIX  TOHATHUH ¥ | HOHATUUA U 3aKOHOB | IOHATHUI U 3aKOHOB | IOHSTUI U 3aKOHOB
3aKOHOB CTEXMOMETPHH, CTEXMOMETPUH, HABBIKAMU CTEXMOMETPUH, HaBbIKAMU CTEXUOMETPUH,
HaBbIKAMU  BBINIOJIHEHUS | BHIIOJHEHUS OCHOBHBIX | BBITIOJIHEHHSI OCHOBHBIX | HAaBBIKaMH BBITIOJTHEHUS
OCHOBHBIX  XHMHWYECKHUX | XUMUYECKUX ONEpaLUii C | XMMMYECKUX  OIlepalliii B | OCHOBHBIX XUMUYECKUX
Omeparuii; CYIIECTBEHHBIMHU JIOCTaTOYHOM 00BEME onepauuii  Ha  BBICOKOM
3aTPYIHEHUSIMU YPOBHE
M -3 yk-1 CHOCOOHOCTh K MPAKTUYECKOMY aHAJIM3Y U OIIEHKH COBPEMEHHBIX HAyUHBIX JOCTH)KCHUHN
3Hanus He 3HaeT MeTOobl | 3HaeT MeTO/bl aHa/1u3a U | 3HaeT MeTOo/[bl aHa/iM3a U | 3HaeT MeTOo/bl aHa/iu3a U
aHa/iu3a M OLlEHKH | OLleHKH! COBpPEMEHHBIX | OLeHKH! COBpPEMEHHBIX | OLleHKHU COBpPEMEHHBIX
COBpPEMEHHbIX JOCTH>KEHUH B 00JIaCTH | JOCTH>KEHUH B 00J1aCTH | IOCTHKEHU U B 00J1acTH
JIOCTH2KEHUM B 00JIaCTH | XMMUYECKOM HayKU C | XMMHUYECKOM HAyKH C | XMMUYECKOM HayKHU Ha
XUMHUY€ECKOU HAayKHU CyLLleCTBEHHbIMH HeCylleCTBEHHbIMHU BBICOKOM YpOBHE
OIIMOKAMHU OIIMOKaMH
Ymenust
He ymeer npoBoauTh | YMeeT NMPOBOJANUTH aHAIW3 WU | YMEET NPOBOAUTH AHAIW3 W | YMEET MPOBOJWTH AHAIN3 U
aHaJIn3 151 OLICHKY | OLICHKY COBPEMEHHBIX | OLICHKY COBPEMEHHBIX | OLICHKY COBPEMEHHBIX
COBPEMEHHBIX JOCTHUKEHUN B 00JIaCTH | JOCTHKEHH B 00JIaCTH | JOCTHXKEHHM B o0sactu
JOCTH)KEHUM B 00JacCTH | XUMHUYECKOU HayKHU C | XUMHUYECKOU HayKHU C | XUMHYECKOU HayKHU Ha
XUMHYECKOU HAYKH CYIIECTBEHHBIMHU HECYIIIECTBEHHBIMU BbICOKOM yPOBHE
3aTPYIHECHUSMU. 3aTPYIHEHUSIMHU.
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HaBbiku

OtcyTcTBHE WM HaIU4yue
(dbparMeHTapHBIX HaBBIKOB
MPEyCMOTPEHHBIX TaHHOU
KOMITETCHIIMEH

Bnageer mMeromamm aHammn3a

U OLEHKA COBPEMEHHBIX
JOCTHKEHU B obOmnactu
XUMHAYECKOM  HaykKu  Ha

HU3KOM YPOBHE

Bnaneer Mmetomamu ananuza u

OLICHKHU COBPEMEHHBIX
JTOCTUKEHUI B o0mnactu
XUMHYECKOU HayKu c

HEKOTOPBIMHU 3aTPYAHCHUAMU

Bnaneer MmeTomamu aHanuza u
OLICHKH COBPEMEHHBIX
JIOCTHIKEHUI B o0actu
XUMUYECKON HAyKH B TOJIHOM
o0BeMe

OIIK-1 CnocobeH y4yacTBOBaThb B OCYLIECTBICHUU TEXHOJOTMYECKHX IPOIECCOB MO MH)XEHEPHBIM H3BICKAaHUSM, MPOECKTUPOBAHMIO,
CTPOMTEIBCTBY, IKCITyaTallui U PEKOHCTPYKIUHU 00BEKTOB MPUPOA000YCTPOICTBA U BOAOIOJIb30BAHUSI.

I/I,Z[-l onk-1 3HaAaHHUE U BJIAACHNUC MCTOAAaMU YIIPABJICHUA ITPOICCCAMU B obOnactu HHXCHCPHBIX H3BICK3HPII>1, IMPOCKTHUPOBAHUA, CTPOUTCIILCTBA,
OKCILTyaTallii M1 pCKOHCTPYKIINH 00BEKTOB.

3HaHus. He 3naeT meTozsl 3HAeT METOBI YIIPABICHHUS | 3HAET METOMBI YIIPABJICHUS 3HAEeT METOABI YIIPABICHUS
YIPABJICHUS TE€XHOJOTUYECKUMHU TE€XHOJOTUYECKUMHU TE€XHOJOTUYECKUMHU
TEXHOJIOTUYECKUMU npoiieccaMu B 00JacTu mpoiieccaMu B 00J1acTh npoiieccaMu B 00J1acTh
IporeccaMu B 00J1aCTH XUMHUYECKOU XUMHUYECKOM XUMUYECKON
XUMHUYECKON IIPOMBIIIEHHOCTH 110 IPOMBIIIEHHOCTH 110 IPOMBIIUIEHHOCTH 110
MIPOMBIIUIEHHOCTH 1O WHKEHEPHBIM U3BICKAHUSM, | HWHKEHEPHBIM M3BICKAHUSIM, WHKXEHEPHBIM U3BICKaHUSM,
WHKXEHEPHBIM CTPOUTENBCTBA, CTPOUTENBCTBA, CTPOUTENBCTBA,
U3BICKaHUSM, AKCILTyaTaluu U AKCILTyaTaluu U JKCIUTyaTaluu 1
CTPOUTENHCTBA, PEKOHCTPYKIIMU OOBEKTOB. | PEKOHCTPYKUMU OOBEKTOB. PEKOHCTPYKIIUU OOBEKTOB.
AKCIUTyaTallu U IpUPOA00OYCTpOICTBA U IpUPOA000YCTPONCTBA U pUPOA000YyCTpOICTBA U
PEKOHCTPYKLIUU BOJIOIIOJIB30BAHUS C BOJIOIIOJIB30BAHUS C BOJIOIIOJIB30BAHUS C Ha
OOBEKTOB. CYILIECTBEHHBIMU HECYIIECTBEHHBIMU BBICOKOM YPOBHE
PUPOAOOOYCTPOICTBA U | 3aTPyIHEHHUSIMHU 3aTpyAHCHUSMU.
BOJIOTIOJIb30BaHHUS

Ymenus He ymeer nonbp3oBaThcs YMeer 1oJ1b30BaThCs
METOJIAMH YIIPABICHHS METOJIAMH YIIPABJICHHS Ymeer MOJIb30BATHCA | YMEET MOJIB30BATHCS

METOIaMHU yHOPaBIICHUS | METOAAMHU yIPABJICHUS

TE€XHOJIOTHYECKUMHU TE€XHOJOTNYECKUMHU TeXHOTOIHUCCKIMIL N ——
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mpoieccaMu B 00JacTu npoiieccaMu B 00JacTu npolieccaMu B obOnacTu | mporieccaMu B 00JacTu
XUMHYECKOU XUMHYECKOMN XUMHUYCCKOM XUMHUYCCKOH
IPOMBIILIEHHOCTH 10 IPOMBIILIEHHOCTH 10 [POMBIIIICHHOCTH 1O | HPOMBIIUICHHOCTH 1o
HEOKEHEDHEM HEHJKEHEPHBIM H3BICKAHHM, WH)KCHEPHBIM  M3BICKAHUSIM, | MH)KCHEPHBIM ~ U3BICKAHUSIM,
CTPOUTENHCTBA, CTPOUTENHCTBA,
M3BICKAHUSIM, CTPOUTEIIbCTBA, SKCTITYATATTHH i | skemnyaTamym "
CTPOUTCJIbCTBA, SKCILTyaTannn u PEKOHCTPYKIIMM  OOBEKTOB. | PCKOHCTPYKIIUH  OOBEKTOB.
OKCIUTyaTaluu 1 PEKOHCTPYKLIUHM OOBEKTOB. pUpPoI000yCTpOiicTBa U | IpUpo1000yCcTpOiicTBa u
PEKOHCTPYKIIHU IPUPOA00OYCTPOICTBA U BOJOTI0JI30BaHUs C | BOJIONIOJIb30BaHUS Ha
00OBEKTOB. BOJIOTIOJIB30BAHUS C HECYMCCTBCHHBIMH BbICOKOM ypPOBHE
IPUPOI00OYCTPOHCTBA U | CYIECTBEHHBIMU 3aTpyAHCHUAMN
BOJIOTIOIb30BaHUS 3aTpyTHEHUSIMU.

HaBbikn OrcyrcTBre wnu Hanuuue | Brageer meromamu Baaneer meronamu Baaneer metonamu
(dbparMeHTapHbIX HABBIKOB | YIIPABICHUS yIpaBJIEHUs yIpaBJIEHUS
MPEAYCMOTPEHHBIX JAHHOW | TEXHOJIOTUYECKUMU TE€XHOJIOTUYECKUMU TE€XHOJIOTUYECKUMU
KOMITETEHLEN poLeccaMy B 00J1acTu nporeccamu B 00J1acTu nporeccamMu B 00J1aCTH

XUMHUYECKOU XUMHYECKOU XUMHUYECKOU

IIPOMBIIIJIEHHOCTH T10
VWHKEHEPHBIM U3BICKAHUSIM,
CTPOUTEIIbCTBA,
DKCIUTyaTaluy U
PEKOHCTPYKIMU OOBEKTOB.
IPUPOA00OYCTPOICTBA U
BOJIOIIOJIB30BAHUS C
CYILIECTBEHHBIMU
3aTpyAHCHUSIMHU.

MPOMBIIIJIEHHOCTH TI0
VH)XEHEPHBIM M3bICKAHUSIM,
CTPOUTEIIBCTBA,
AKCIUTyaTaluu 1
PEKOHCTPYKIIMU OOBEKTOB.
IpUPOA000YCTpONCTBA U
BOJIOMOJI30BAHUS C
HECYIIECTBEHHBIMU
3aTPyIHECHUSIMU.

IPOMBIIIIEHHOCTH 110
WUHKEHEPHBIM U3BICKaHUSM,
CTPOMTEINBCTBA,
AKCIUTyaTaluu 1
PEKOHCTPYKIIUU OOBEKTOB.
IPUPOA00OYCTPOICTBA U
BOJIOIIOJIB30BAHUS

Ha BBICOKOM YPOBHE
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N-2 OIIK-1 YMmeHue pemars 3ajaudd, CBSI3aHHBIE C

yIpaBJIeHUEM MpollecCaMd B O0JACTH MHXXEHEPHBIX HM3BICKAHUH, MPOEKTHPOBAHUS, CTPOMUTEIHCTBA,

AKCILTyaTallui ¥ PEKOHCTPYKIIMHA 0OBEKTOB IPUPOI000YCTPOICTBA M BOJOIIOIF30BAaHHS HA OCHOBE HCIIOJIb30BAHMS €CTECTBCHHOHAYYHBIX U TEXHUYECKUX HAYK IPH
COOJIOICHUH YKOJIOTHUECKOM 0€30MacHOCTH U KadecTBa padoT.

3Hanus 3HaTh BO3MOJKHBIC | 3HAET BO3MOJKHBIC | 3HAeT BO3MOJKHBIC | 3HAeT BO3MOKHbBIC
OTpUIIATEIIbHBIC OTPUIIATEIbHBIC MMOCICACTBUS | OTPUIIATEIIBHBIE TTOCIEICTBUS | OTPUIIATEIbHBIC TOCIEICTBUS
IIOCJICICTBHSA Ha | HA  OKPYXKAIOIIYIO CpeAy | HA  OKPYKAIOIIYIO  Cpely | HA  OKPY’KaIoLIyI0  Cpeny
OKPYKarOIIY0 cpeny | IPOU3BOJACTBCHHOM MPOU3BOJACTBEHHOMN MIPOU3BOJCTBEHHOMN
MPOU3BOJACTBEHHOMN JICATEIILHOCTH , CBSI3aHHOM C | ICATCIBHOCTH , CBS3aHHOM C | JE€ATCIBHOCTH , CBSI3aHHOM C
JIEATSIILHOCTH , CBSI3aHHOM | MCIIOJIb30BaHUEM HCIIOJIb30BaHUEM HCII0JIb30BaHUEM
c HCII0JIb30BAHUEM | DKOJOTMYECKHU OITACHBIX | AKOJIOTMYECKU OITACHBIX | PKOJIOTHYECKH OITACHBIX
AKOJIOTMUECKM  OIACHBIX | BEIIECTB WK OOPa3yIOIIMXCs | BEIIECTB WM 00pa3yroIIUXCs | BEIIECTB WU 00pa3yIOmUXCs
BCIIICCTB WJIY | B MPOLIECCE MPOM3BOJICTBA B | B MPOILIECCE MPOM3BOJACTBA B | B MPOILIECCE IMPOU3BOACTBA B
oOpazyronmxcs B | KOJIMYECTBAX, KOJINYECTBAX, MPEBBIIAIIIMNX | KOJIAYECTBAX, MPEBBIIIAIOIINX
npouecce npous3BojcTBa B | npesbimaromumx [T1K; ITJIK; IIIK;
KOJIMYECTBAX,
npespimaromnmx [1JIK; HCIIOJIb30BaTh (U3HKO- | UCIOJIB30BATh (pU3HKO- | UCIOJIB30BATh duznko-

XUMHUYECKHE METO/IbI aHAIM3a | XUMHUUYECKHE METOJIbl aHaJIM3a | XUMHUUYECKHUE METOJIbl aHaIn3a

HCII0JIb30BaTh (U3uKO- | B OMNpeJeiCHUH  KauecTBa | B ONpPEACICHUU Ka4yecTBa | B ONPEACICHUU KauyecTBa
XAUMHAYECKHE METO/bI | BOJHBIX pecypcoB C | BOTHBIX pecypcoB C | BOJIHBIX PECYPCOB Ha BEHICOKOM
aHaliu3a B OIPEJICIICHUH | CYILIECTBEHHBIMU HECYILIECTBEHHBIMU ypOBHE
KauyecTBa BOJIHBIX | 3aTPyAHEHUSIMU. 3aTPyTHEHUSIMU.
pecypcoB

YMmenus He ymeer oneHuBath | YMeeT OLICHMBATh | YMEET OlICHUBATh BO3MOKHBIC | YMEET OIICHMBATh BO3MOXKHBIC
BO3MOKHbBIC BO3MOYKHBI€ OTPHIIATEIIbHBIC | OTPUIIATEIILHBIE TOCIEICTBUS | OTPUIATEIIbHBIC TOCICICTBUSA
OTpUIATEIIbHBIC TTOCJICJICTBUSA Ha | HA  OKPYXKAIOLIYIO  Cpely | HA  OKPYXKaILIyH0  Cpeay
MOCJICACTBUS Ha | OKPYKAIOIIYIO cpeny | IpOU3BOACTBEHHOM MPOU3BOJACTBEHHOMN
OKPY’KaroILy10 cpeny | IpOU3BOACTBEHHOU NESITETbHOCTA , CBSI3AHHOWM C | IESITEJIbHOCTH , CBSI3AHHOW C
MPOU3BOJCTBEHHOU JICATEIILHOCTH , CBSI3aHHOM C | HCIIOJIBL30BaHUEM HCII0JIb30BaHUEM
JIEATSIILHOCTH , CBSI3aHHOM | HCIIOJIb30BaHUEM AKOJIOTUUECKH OITACHBIX | KOJIOTHYECKHU OITACHBIX
c HCIIOJIb30BAHUEM | DKOJOTMYECKHU OMACHBIX | BEIIECTB WM OOPa3yIOIMIUXCS | BEIIECTB WJIM OOPa3yIOIINXCS
OKOJIOTMUECKH  OIACHBIX | BEIIECTB WM OOpa3yIOIIMXCs | B MPOLecce MPOU3BOJACTBA B | B IpoIlecCe MPOU3BOJACTBA B
BCIIICCTB WM | B TIpOLIECCE MPOU3BOJICTBA B
oOpa3yronmxcs B
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IpoLecce NMpPOU3BOACTBA B
KOJINYECTBAX,
npessimatomux [1J1K;

HCTOJIb30BaTh (bU3uKO-
XUMHUYECKHUE METO/IBI
aHanW3a B ONpEICICHUN
KadecTBa BOJHBIX

pECYpCOB

KOJIMYECTBAX,
npesbimaromux [/1K;

HCII0JIb30BaTh bu3uKO-
XUMHYECKHE METO/IbI aHAJIN3a
B ONpPCACICHUH  KayecTBa
BOJTHBIX pecypcoB C
CYIIIECTBCHHBIMU
3aTPYIHCHHUSIMU.

KOJIMYECTBAX, HpeBBIHIaIOHII/IX
ITOK;

HCTOJIb30BaTh (bu3uKO-
XUMHAYECKHUE METOJIbI aHaIu3a
B OIpEISICHUA  KayecTBa
BOJTHBIX pecypcoB c
HECYIIECTBEHHBIMH
3aTPYIHCHHUSIMU.

KOJIMYECTBAX, HpeBI)IH_IaIOHlI/IX
TIIK;

UCII0JIb30BaTh busnko-
XUMUYECKHE METOJbl aHaTn3a
B ONpENeJICHUH  KayecTBa
BOJHBIX PECYPCOB Ha BBICOKOM
ypOBHE

HaBbIkn

OTcyTCTBHE WM HAIMYHUE
(parMeHTapHBIX HABBIKOB
MPENYCMOTPEHHBIX TAHHOU
KOMIIETEHIIEHN

Bnageer HaBbIKaMH OIIEHKU
BO3MOHBIX OTPHUIIATEIbHBIX

MOCJICACTBUN Ha
OKPY’KAIOIIY IO cpeny
MIPOU3BOJACTBEHHOMN
JICSITEIbHOCTH , CBSI3aHHOM C
HWCIIOJb30BAaHUEM
AKOJIOTHYECKH OMNAaCHBIX

BELLECTB UM 00pa3yroIIMXCs
B MpOIECCe MPOU3BOJACTBA B
KOJMYECTBAX,
npessbimaromux [11K;

Bimaneer HaBBIKAMH OIIEHKU
BO3MOXHBIX OTPUIATEIBHBIX

MIOCJIEICTBUU Ha
OKPYIKarOILy 0 cpeny
MIPOU3BOJICTBEHHOMN
JICITEIbHOCTH , CBSI3aHHOM C
HUCII0JIb30BAHUEM
AKOJIOTUYECKHU OMNAaCHBIX

BEILIECTB WM 00pa3yOIINUXCS
B IIpollecce NPOMU3BOJACTBA B

KOJIMYCCTBAX, IPCBLIIAIOIITNX
TTIK;

Braaneer HaBBIKAMH OIEHKU
BO3MOXHBIX OTPHUIATEIbHBIX

MOCIEACTBUU Ha
OKPYKarOIYy0 cpeny
MIPOU3BOJCTBEHHOMN
JICITEIbHOCTH , CBSI3aHHOM C
HUCIOJb30BAaHUEM
AKOJOTUYECKH OMNACHBIX

BELIECTB WM O0pa3yIoIUXCs
B IIpoliecce IMPOU3BOJICTBA B
KOJIMYECTBAX, MPEBBILIAIOIINX
IIIK;

UCIIOJIb30BaTh (Gu3HKO- | UCIIOIB30BATH (bu3HUKO- | UCTIOTH30BATH busnko-
XUMHUYECKHE METOIbI aHAJTN3A | XUMUYECKHE METOJIbl aHAJIN3a | XUMUUYECKHE METOJIbI aHaJIn3a
B OIpENeJICHHWH  KAyecTBa | B OMNpEACICHWH  KauecTBa | B OMNpENCJCHHH  KadecTBa
BOJTHBIX pecypcoB C | BOJTHBIX pecypcoB C | BOJIHBIX PECYPCOB Ha BEICOKOM
CYIIIECTBECHHBIMU HECYIIECTBCHHBIMH ypOBHE

3aTpyTHCHUSIMH. 3aTpyTHCHHSIMU.
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7.3. TunoBbie KOHTPOJIbHbIC 3aJAHUS

Tekymuii KOHTPOJIb OLICHWBAHUA KOMIIETEHIIMA HA Pa3jIM4YHbIX JTamax ux
GbopMHUpOBaHUS MOKET OCYIIECTBIATHCS IO CJIEAYIOMUM (GopMaM: YCTHBIH OIpoC
(cobecenoBanue), BBIMOJHEHUE JIOMAITHUX 3aJlaHUN, pacyeTHO-rpapUUYecKux padoTHI,
MUCHEMEHHBIE KOHTPOJIbHBIE pa0OTHI, TECTUPOBAHUE, TUCKYCCUU U JIP.

IIpomMexyTOUHBII KOHTPOJb — KOHTPOJb, OCYLIECTBIIEMBIM II0CIE W3YYCHHUS
JTUCHUIUIUHBI (MOYJIsSI) B BUJE 3aueTa, TuddhepeHInpOBAHHOTO 3aUeTa WK SK3aMeHa.

[Ipy mpuMeHEeHUHN B KaueCTBE TEKYIIEro KOHTPOJISI MUCbMEHHBIX KOHTPOJIBHBIX paboT
JOJKHBI OBITH IO pazferaM MpeACTaBICHbl BOINPOCHl K KOHTPOJbHBIM padoram. Ywucio
KOHTPOJBHBIX pab0T B CEMECTPE HE JOJIKHO ObITH 00Jiee TPeX U OHU MOTYT OBITh NMPUBSI3aHBI
K KaJICHJAaPHOMY MOJYJIIO, MOTYT BBITIOJHATHCS B (pOpME TECTUPOBAHMUS.

Ecnu B xauecTBe TEKyIIEro KOHTPOJS MPUMEHSAETCS TECTUPOBAHUE, TO 00S3aTEIBHO
JOJKHBI OBITH KITFOUU K TECTaM.

TecThl VIS TEKyLIEro KOHTPOJISI 3HAHUI MO TUCUHMUIJIMHE:
XumMusa

Paznen 1.
1. Kakue u3 npuBeACHHBIX HHMKE OKCUIOB SIBIISIIOTCS KUCIOTHBIMU?
1) Fex0s3;2)Cr203;3) NO2; 4)Mn Os.
2. MOXHO 71 OJIyYUTh KUCIOTHI B3aUMOJICHCTBUEM:
1) KUCIOTHOTO OKCHJIA C BOJIOM;
2) TUJIPOKCUJIA C KUCIIOTOM;
3) colu ¢ KUCIIOTOM;
4) conu ¢ TuApoKcuaamMu?

3. B xakux COeIMHEHUSAX CTEIICHh OKUCIEHUS KUCIOTOOOpa3oBaTeIs

paBHa ceMu?
1) K> Mn O4 2) KMnOy4 3) K> Cr207 4) K>Cr Oq.

4. Kaxkue u3 coneil Ha3pIBAIOTCA CYyIb(UTAMU:
1) K2S04; 2) K2SO3; 3) Ca SOs; 4) KaS203; 5) Fe SOq;

5. Kaxkue u3 cosieit OTHOCATCS K TUAPOCOISAM (KUCITBIM):
1) Nas POs; 2) KHz PO4; 3) Ca ASPOys; 4) Fe(OH). Cl; 5) KH Mn Og;

6. Kakue u3 yka3zaHHBIX OKCHJIOB SIBJISIFOTCSI aM()OTEPHBIMU:
1.ZnO 2) Si03, 3) Cr2 O3, 4) Mn» O,
7. C KakuMH U3 YKa3aHHBIX BEIIECTB OyAeT B3aUMOJICHCTBOBATH CEPHAs KUCIIOTA:
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1) CrOs, 2) Cr (OH)s, 3) Si0s, 4)Mg Cl..

8. Kakue u3 yka3aHHbIX peaKkiuii IPUBOIAT K 00pa30BaHUIO COJICH?
1)CaO+CO2—
2)N205+ CO, —
3) CuSO4+ CO2—
4) Ca (OH); + CO2 —

9. Hannunem kakux colieid 00ycIoBII€Ha BpEMEHHAs! )KECTKOCTh BO/JIbI:
1) Nax COs u Mg SOs.
2) Ca (HCO3)2 u Mg (HCOs)2
3) CaSO4 n Na; SOs.
4) K>COs3 u Mg COs

10. Ins yctpaneHus: U30bITOYHON KUCIOTHOCTHU MOYBHI B TIOYBY BHOCHT:
1) CaSO4 2H>0. 2) CaCOs; 3) Ca(OH)»; 4) CaSiO:s.

11. B TexHOnmOrMM NpOU3BOACTBA caxapa JUlsl HEUTpAIU3aluu U
OUYUCTKH TU(PPY3NOHHOTO COKA OT BEICOKOMOJIEKYIISIPHBIX
BEILIECTB UCITOJIB3YIOT:
1) U3BecTrkoBOE MOsIOKO SO».
2) Oxcun cepsl SO»
3) UzBectHsik — CaCOs
4) Cepnyto kucinoty HoSO:s.

12. J1ns1 KOHCEpBUPOBAHUS MUILIEBBIX MTPOTYKTOB UCIOIB3YIOTCS B

Ka4ecTBe KOHCEPBAHTOB COJIU:
1) NaCl; 2) Na SOs; 3) CaxSOs; KaSOy4, 4) MgCl, MgSOs.

13. K cl0XHBIM MUHEPAJIBHBIM yJI0OPEHUSAM OTHOCSITCS:
1) KoSO4 — cynbdar kamus
2) NH4 H2 PO4 — ammodpoc.
3) CaH POs 2H;0 - mpenunurar
4) K NOs3 — kanuitHas cenurpa.

14. B TeXHOJIOTUY TIPOU3BOICTBA IMUIIEBBIX COKOB ISl OCBETJICHUS
Y OYHCTKH B KaYECTBE aJICOPOEHTA YIOTPEOISIOT:
1) consayto kucnory - HCIL.
2) yronpayto kuciaoty — HoCOs.
3) cepnyro kucaory Hz SOs.
4) kpemueByro kucioty Ha SiOs.

15. Kakoe razoo0pa3zHoe BEECTBO Haubojee MUPOKO MIPUMEHSIETCS
B IIPOM3BOJICTBE 0€3aJIKOTOIBHBIX HAMMUTKOB:
1) CO; 2) COz; 3) SO; 4) NO..

16. Kakas kucioTa BXOAUT B COCTAB KEITYJAOYHOIO COKA U UTPAET
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BaXHYIO POJIb B MPOIIECCAX MUIICBAPCHUH;
1) H.COs; 2) HeS; 3) SO2; 4) HCI;

1'7. Yncno 31eKTPOHOB HA BHEIIHEM YPOBHE C YBEJIMUYEHHUEM 3apsiia aToMa
B [IEPUOJIAX:
1) yBenuuuBaercs;
2) yMeHbIIIaeTcs;
3) HEe U3MEHsETCS,
4) noBTOpsIETCS;

18. Uto 00111ero B 3JIEKTPOHHBIX KOHPUTYpALMSIX aTOMOB JIEMEHTOB
OJIHOU TpYyNIbl IEPUOINYECKON CUCTEMBI:
1) Yucno 37eKTpOHOB Ha BHEITHEM SHEPIETUYECKOM YPOBHE.
2) Uucno HecnapeHHBIX 3JIEKTPOHOB.
3) Uucno 37eKTpOHOB Ha MPEIBHEIIIHEM YPOBHE.

19. Xumudeckast CBA3b, OCYIIECTBIIEMAsI MEXKIY ATOMAMU
HEMETAJJIOB, SIBJIAECTCS:

1) BotopoiHOM

2) MIOHHOM

3) KOBaJICHTHOM

4) METaNIMYECKOM.

20. B nepuonax nepuoandeckoit tadauiel JI.M1.Menaeneena
IIpH MIEPEMENICHHUH CJI€Ba HAIIPaBO OKUCIUTEIbHBIE CBOMCTBA
aTOMOB 2JICMEHTOB:

1) yBenuuuBarorcs
2) yMEHbIIAIOTCS
3) nNOBTOPAIOTCH.
4) HE UBMEHSIOTCS

21. B kKakom U3 yKa3aHHBIX COEAMHEHNN UMEETCSI KOBAJICHTHAs

HCTIOJIIpHAA XUMHNYCCKAA CBA3b:
1) Na Br, 2) J», 3) NH3, 4) NaO.

22. B coenMHEHUX, COCTOSIIMX U3 METajla 1 HEMETallia, OCYECTBIIS
€TCsl KaKasi XUMUYECKasl CBS3b:
1) koBaneHTHas
2) BOJOpoOAHAs
3) meTanmanyeckas
4) noHHas
23. B KakoM u3 NPUBEJECHHBIX COEANHEHU CBs3b Hanboee
MOJIsIpHA:
1) NaJ, 2) NaBr, 3)CslJ.
24. YkaxXuTe COeIMHEHUS] C MOHHOU CBA3BIO:
1) a30T, 2) okcua cepsl, 3) XJIOpU HATPUs, 4) CEIIEHOBOIOPO/T



25. Kakoe u3 mpeijIoKeHHBIX BEIIeCTB HanboJiee Xxopoio pacteopumo B H>O:

1.moBapeHas coub;
2 JKUPBI MTHILEBbIE;
3. IIIALEpYH,;
4.aMUTIOBBIN CITHUPT.

26. IIpouecc pacTBOpPEHHUS - 3TO SIBICHUE:
1 .xummdeckoe;
2. puznyeckoe;
3 .(pU3HUKO-XMMUYECKOE;
4. OMOXUMHYECKOE.

27. B TeXHOJIOTUHU TTPOU3BOACTBA OE3aTKOTOJIBHBIX
HalMTKOB UCTIOJIb3YETCSA:
1 mpunnun Jle-1laTenbe
2 3akoH ['enpu
3.3akoH Banrt - ['odda
4.3akoH Payns

28. [Ipu NOBBIIIEHUH TEMIIEPATYPbl pACTBOPUMOCTD B BOJIE
ra3z000pa3HbIX BEIIECTB:
1 .yBenuuuBaercs;
2.yMEHBIIIAETCS,
3.HE U3MEHSETCA.

29. IllenoyHOCTH OYBBI 00YCIIOBJIEHA HATUYUEM B PACTBOPE COJICH:
1.Na>CO0 3,
2. Caz(P04)y;
3.MqCly;
4.KCl1

30. KucnotHoCTh NOYBBI O0YCIIABIMBAETCS TPUCYTCTBUEM HOHOB:
1 .rumpoxconmst H;O"
2.rugpokcuna OH
3.Bomopoaa H*
4.ammonust NH'4

31 .Kakyro okpacky npuoOpeTaeT JJakMyC B COKE JINMOHA!
l.MasIMHOBY10;
2.CHHIOIO;
3. KpacHYy1o;
4. OpaHKEBYIO.
5.

45
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Paznen 2.

32. Y xakoro Metayjia BOCCTAaHOBUTEJILHBIE CBOMCTBA CIJIBHEE:
1) menu 2) kanust 3) matunbl 4) HUKENS 7

33. Kakoe coequHeHuE MPOSBISET TOJBKO OKUCIUTEIbHBIE CBOMCTBA?
1) SnO; 2) SnO2 3) H2SnO, 4) Sn(OH), ?

34. B xakoM ciiy4ae BO3MOKHO BBITECHEHHE METaJlJla U3 pacTBOpPa €ro COJIU:
NaCl + Al —»

AgNOs3; + Cu —»

Fe(NOs3); + Ni —»

Cr2(SO4); + Pb—>  ?

35. Kakue peakiiuy BO3MOYKHBI?

Au +HCl—»

Fe + H,SO4 (pa3zbaBnennas) —

Fe + HoSO4 (koHUEHTpUpPOBaHHAS) —>

Pb + HNO3 (xonn) — ?

36. Kakue meTamibl B3aUMOJICHCTBYIOT C PACTBOPOM IIeNIOUH: 1) HUKENb; 2) xKemne30 3)
cBuHeIl; 4) Marauii?

37. YkaxuTe NpaBUIbHYIO CXEMYy aHOJHOIO Ipoliecca MPH 3JIEKTPOJU3E pacTBOpa
XJjiopuaa HMHKA C HTUHKOBBIM dHOJOM!

1)2H,0 -4e =4 H' + O,

2)20H" -2¢=0+2H"

3)Cl - e =CI°

NZn -2e =Zn**

38. B xakoy cxeme raibBaHUYECKUX JIEMEHTOB MapraHell CIIYKUAT OKUCIATEIIEM:
1) Fe/FeSO4 MnSO4/Mn ;

2) Mg/MgSOs  MnSO4/Mn ;

3) Cu/CuSOs MnSO4/Mn ;

4) N1/N1SOs  MnSO4/Mn .

39. Ilpu 251eKTpoJIM3e KaKoTo pacTBOPa Ha KAaTO/E BBIICISIIOTCS OJHOBPEMEHHO METAJLIT
U BOJIOPO/I;
l)xmopuaa Kaablus;
2)cynbdara xenesa;
3)HuTpara pTyTH;
4)cynbbar HaTpus

40. TTo oTHOMICHHIO K KaKOMY MeTaJlTy (YKa3aHbl HOPMaJIbHBIE MOTEHITUAIIBI) cepedpo
sistercst okucnureneM (EY, =+0,80):

1)E},=+0,23; 2)E',=+1,70; 3)E’,,=-2,37; 4)E}, =+088?
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41. B KaKOM TaJbBaHHMYECKOM JIEMEHTE UJET mporecc Ag - e = Ag' :
1)cepeOpsHO-ITMHKOBOM;

3)cepeOpsiHO-HUKEICBBII

2)cepeOpsiHO-PTYTHOM;

4)cepeOpIHO-METHOM ?

42. KakuM METaJjIoM MMOKPOETCS KEJNE3HAas IeTalb IPU JIEKTPOIIU3E, €CIIN OHA, ABJISAACH
KaTOJIOM, OMYyIIIEHAa B pacTBOP, COAECPKAIIUNA CMECh HOHOB:
1) maruus; 2) onoBa; 3) kagmusi; 4) xpoma?

43. B xako# cpejie IMHK KOPPOJUPYET MEHBIIIE:
1 )Mmopckoii BojE;

2)peuHol BOJE;

3)CyXoM BO3IIyX€;

4)BnaxxHOM BO311yXxe?

44. Kakoil U3 HWKE NMEPEUYHUCICHHBIX METAJIOB MOXET, CIYKHUT I MPOTEKTOPHOU

3aIUTHI JKeJie3a OT KOPPO3UU:
Sn; 2)Zn; 3)Ni; 4)Cu

45. Ilpu HapyIeHUH KaKoro MOKPBITHS KOPPO3Us JKeJie3a MPoTeKaeT ObICTpee:
1) XpoMOBOTO; 2) KalbIIMEBOT0; 3) 30J0TOr0; 4) HUKEIEBOTO?

46. Kakue BemnecTBa UCMOJIB3YIOT KaK HHTHOUTOPHI KOPPO3HH:
l)auruapodocdaT KambIus;

2)XJ0pu] KaabLus;

3)HUTpAT KaIbIHUS,

4)cynbdaT Kanbius?

47. Kaxoit meTo 3¢ (heKTUBHEE TTPH 3aIIUTE MAPOBOTO KOTIAa OT KOPPOZUH:
1 )IoKphITHE KPACKOiA;

2)IPOTEKTOPHBIN;

3)aneKTpo3aluTa;

4)UHTUOUTOPHBIN ?

48. Kakoii MeTaju1 IPUro/IeH AJi1 KATOJAHOTO MOKPBITUS MEJIU:
1) Hukens; 2) 3010710; 3) kaamuii 4) UUHK ?

61. BHenHuil 1 npeABHEIHUI ClIOM y aTOMOB d — 3JIEMEHTOB UMEIOT 3JIEKTPOHHOE CTPOCHHUE.
1) (n-1) d! ns?%;
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2) (n-1) d'° ns?;
3)(n-1)d "9 ns %
4) (n-1) d 1% ns!2;
62. d — eMeHTHI B OpraHu3Me Yalie BCET0 BCTPEUAIOTCS B BUJIE COCTMHCHUN:
1) npocThiX, 2) OKCUIO0B, 3) cojeH,
4) KOMITJIEKCHBIX OMOJIOTUYECKUX COCTMHEHUH.

63. 3HaueHHWE MHUKPOIIEMEHTOB B OPraHU3ME COCTOUT B TOM, UYTO OHM BXOJAT B COCTaB:
1) GenkoB, 2) KUPOB,
3) yriieBonioB, 4) hbepMEHTOB.

64. Kakoit u3 nepeuncieHHbIX d — 3JIEMEHTOB BXOJIUT B COCTaB (pepMEeHTa KapOOAHTUIPa3HI,
HEO0OXOIUMOTO JIJIS IBIXaHUS PACTCHUN U KUBOTHBIX:

1) xxene3o; 2) Xxpowm;

3) uuHK; 4) MONHOIEH.

65. B nmouBe JaHHBIA 3JIEMEHT MOABEPraeTcs BO3ACHCTBUIO CIEHHMAIM3UPOBAHHBIX OAKTEPHIA,
JUTSL KOTOPBIX 3TOTO 3JIEMEHTA UTPAET POJb B IbIXaHUH. B mociaeacTBUM TaKOro BO3AEUCTBUS
OTMEYAOTCs CKOIUIEHHs Oyporo ocajka B pydbsX, 00J0Tax, OOJOTHCTBIX IMOYBaX.

O KakoM 3JEMEHTE UJIET PEYb:

1) mapraser;

2) xKeneso;

3) koOanbT;

4) XpoMm.

Karoun k Tectam
No BapuaHTa ‘ 1 ‘ 2 ‘ 3 4
Pazgen 1

1 + +
2 + +
3 +
4 +
5 + +
6 + +
7 + +
8 + +
9 +
10 + +
11 +
12 +
13 + +
14 +
15 +
16 +
17 +
18 +
19 +
20 +
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3aB. xaenpoitIoeHT
Myp3zaeBa
A.H.

BOHPOCLI AJIA MTOATOTOBKHU K 3a4€Ty N0 JHCHUIIJIHUHE « XuMus»

1. [Honyuyenue I'CM meTo10M pa3roHKH HEPTH.

2. Kakue MeTtaisl U3 psija akTHBHOCTH METAJIJIOB BBIJAEISIOTCS Ha AJIEKTPOJEC

c 100%

BBIXOJIOM?

3. DnekTponus. 3akoHbl Dapajes.

4. CriocoObl 00OTaIleHus: METaJIoB.

5. OCHOBHBIE XUMUYECKUE MOHATHS U 3aKOHBI.

6. YT1eBo10pO/Ibl, BXOAIINE B COCTaB HePTH U uX BiausiHUE Ha kKadecTBO ['CM.
7. CTpoeHHne aToMa U NEPUOANYECKUAN 3aKOH.

8. PacTBopbl. O011ast XapaKTepUCTHKa paCTBOPOB. 3HAUEHHUE PACTBOPOB B TEXHUKE.
9. Teopust 3AEKTPOIUTUIECKON TUCCOUUALIMN AppeHuyca.

10. DnekTposnu3 pacTBOPOB U PACILIABOB.

11. I'anpBaHWYECKUI DTIEMEHT.

12. Xumnueckuit coctaB 'CM u ux BIUsSHUE HA Ka4€CTBO TOILJIMBA.

13. Oxapakrepu3yiTe MeTajibl C TOYKH 3PEHUS PACIIONIOKEHHS B IEPUOANIECKON
CUCTEME

sanemenToB J[.M1.Menneneena.

14. Koppo3us metamioB. Buabsl KOppO3HOHHBIX MPOIECCOB.

15. Xumunueckoe paBaosecue. [Tpunnun Jle-Illatense.

16. CiocoObI oOorarieHust METaJLJIOB.

17. O0uias xapakTepUCTUKA OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHIA.

18. OTHOIIEHNE KATUOHOB K AJIEKTPOOCAKICHUIO.

19. 3akoH ABorazipo u €ro 3Ha4eHue, CIEACTBUE U3 3aKOHA.

20. CkopoCTh XUMUYECKOU peakuu. PaKTOphl, BIUSIONINE HA CKOPOCTh XUMUYECKOM
peakiuu.

21.XapakTepucThKa psiia aKTUBHOCTH METAJIIOB.

22. Xumudeckass KOppo3usi METAJLIOB.

23.Teopust 3NEKTPOJIUTUIECKON UCCOLMAIINH.

24. Koppo3usi METAJJIOB U METO/IbI 3aIIUTHI OT HEE.

25. YeM oTIIMYAETCSA JICKTPOJIM3 PACTBOPA OT AJIEKTPOJIM3a paciuiaBa?

26. DNEKTPOIUTHI U HEINEKTPOIUTHI. [Iprumepsl.

27. DKBUBAJICHT. 3aKOH SKBUBAJICHTOB.

28. DneKTpoAHbIEe MOTEHINAIbI METAIIIOB. Y paBHeHHEe HepHcTa.

29. AHopnHad 3ammTa METALIOB OT KOPPO3HUH.

30. Bomoponnslii nokazarens pH.



31. Ilepnognueckuii 3aK0H U nepuoanudeckas cucrema Jl.1.Meunneneesa.

32. XMMUYECKHE UCTOUHUKN XUMHUYECKON YJHEPTHH.

33. MeTraninn4eckue CIuIaBhbl.

34. CriocoObl BbIpa)KE€HUS KOHLIEHTPALUU.

35. KBaHTOBBIE YKCIIa U UX XaPaKTEPUCTHUKHU.

36. 3akonbl Papazesi. DNEKTPOIU3.

37. bydepnbie pacTBOpHI, TpUMeEphl. 3HadeHHE Oy(hepHBIX PACTBOPOB.

38. Koppo3usa meTtamioB. Buabsl KOppO3HOHHBIX MTPOLIECCOB.

39. OCHOBHBIE CBEICHUA O CTPOCHUU aTOMA.

40. CiocoObl 3a1UTHl METAJIIOB OT KOppo3uu. [IpoTexkTopHas 3anura.

41. CiocoObl BEIPAKEHUSI KOHIICHTPALIUH.

42. Koppo3sust MeTaJII0B. Buipl KOPPO3MOHHBIX IPOLECCOB.

43. AKKyMyJIATOPBI - XUMHUYECKHE UCTOYHUKH JIEKTPUUECKON SJHEPTUH.

44, Xumuueckne u (pu3ndeckue CBOMCTBAa METAJIIOB.

45. O6mue coiicTBa MeTaJIoB. CriOCOOBI MOTYUYEHUS UX U3 PY/I.

46. OTHOLLIEHNE AHUOHOB K 3JIEKTPOOCAKACHUIO.

477. 3aBUCUMOCTb CKOPOCTH PEAKLINM OT KOHIIEHTpauuu. Kunernueckoe

ypaBHEHUE CKOPOCTH, TPUMED.

48. Akxymyiatopsl. IIponecc 3apsaaku U pa3psaIKu aKKyMYJISITOPOB.

49. Xumnueckoe paBHoBecue. [Ipunnun Jle-Ilarense.

50. Boxa, BogHBIE paCTBOPHI, CIOCOOBI BHIPAKECHUS KOHIIEHTPAIIHH.

51./1BOMHOM DNEKTPUYECKUM CIIOW HA TPAHULIE DIIEKTPOIA-PACTBOP.
['aIbBaHUYECKUN DJIEMEHT.

52. Ilonyuenne 'CM MeTonoM pa3roHku He(TH.

53. Hanmcats MOJIEKYJISIPHOE M HOHHOE YPAaBHEHUE PEAKIIMU:
1) Pb(NO3)>, +KJ —
2) FeCl, + KOH —
54. CocTaBUTh ypaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEIHLHOM PEaKIINH:
NazAsOs4 +7Zn + H,SO4 — AsH3z + NaxSO4 + ZnSO4 + H2O7
55. CocTaBuTh ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINHU:
NazAsOs +Zn + H2SO4 — AsH3z + NaxSOs4 + ZnSO4 + HoO7
56. CocTaBUTh CXeMy TaJIbBAHUYECKOTO AJIeMeHTa, cocTosIiero u3 Al u Sn.
Beraucnauts 3.1.c.
57. OnmcaTh XUMHYECKHH TPOIIECC AeKTponu3a pactBopa xiopuaa meau (CuCl).
58. Kak uzmensercs ckopocts peakunu N2 + 3Hz < 2 NH3 npu yBenunuenun
KOHIIEHTpallMM BOJOpojaa B 3 pa3a?
59.Hanucate rpaduueckue 1 3JeKTPOHHBIE (POPMYJIBI AaTOMOB 3JIEMEHTOB
C MOPSAAKOBBIMHA HOMEpaMH 12 1 56. Y Kakoro u3 HUX CUJIBHEE BBIPAKECHBI
METAUIMYECKHE CBOMCTBA?
60. CocTaBuTh YpaBHEHHUE OKUCIUTEIHLHO-BOCCTAHOBUTEILHON PEAKIINU:
KMnOj4 + NaSO3 + H2SO4 — K2SO4+ NaxSO4 + MnSO4 + H2O

61. KoHlieHTpanys HOHOB BOAOPOa B pacTBope paBHa 10 Monn/i1. Uemy paBen

51
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Bopoponusiii  mokazatens pH?
62.. B kakoM citydyae BO3MOKHO BBITECHEHHE METaJlIa U3 PacTBOpaA €ro COJIU:
1) NaCl+ Al — 3) AgNO3+ Cu —
2) Fe(NO3)3+ Ni — 4) Cr2(SO4); + Pb —
63. BeIUKCIUTD 3.71.C. TAIbBAHUYECKOTO AJIEMEHTa, 00pa30BaHHOIO [IUHKOBBIM
ANEKTPOAOM, MOTPYKEHHBIM B pacTBOP ZnSO4 U HUKEIEBBIM JIEKTPOJIOM,
norpy>keHHbIM B pacTBOp NiSOs.

64. [Toqo6path K03 HUITMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEILHON PEAKIINU:
Zn + H>SO4 — ZnSO4 + H,S + H2O.
65. CocTaBUTh YpaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINH:
KMnO4 + H2SO4 + H2S — K2SO4 + MnSO4 + S + H2O.
66 CoCcTaBUTh CXEMY TaJIbBAHUYECKOTO 3JIEMEHTA, cocTosIiero u3 Zn u Sn. Kakoi u3
METAJIJIOB SIBJIAETCS KATOJOM, KaKoil aHOJA0M? BpIUuCINTS 3.1.C.

67. HanncaTh ypaBHEHUS peaKLUid, PY MOMOIIU KOTOPBIX MOXKHO OCYILECTBUTh
Crenyronme mnepexosl:

Cu — CuO — CuSO4 — Cu(OH)> — CuCl; — Cu

68. CocTaBUTh MOJIEKYJIIPHOE U HIOHHOE YPABHEHHUE PEAKIINN:

1) BaCl, + H,SO4 —

2) Fex(SO4); + NaOH —

69. CocTaBuUTh YpaBHEHHE OKUCIUTEILHO-BOCCTAHOBUTEILHON PEAKIINU:

Zn + H2SOg4(kon11.) — ZnSO4 + HoS + H2O.

70. CocTaBUTH JIEKTPOHHBIE YPABHEHHSI PEAKIINM, HIYIIHUX IO CXEMaM:

1) P + HNOs + HO — H3PO4 + NO

2) HCIO4 + H2SO3 — HCI + H2SO4

71. CKOJIBKO IpaMMOB MEJIH BBIJEIHUTHCS Ha KAaTOJI€ MPU IPOITYCKaHUH YEPE3 PACTBOP

CuCl; snekTpuueckoro Toka cuwion 15A B reuenue 30 Mun?

72. CocTaBUTh HOHHBIEC YPABHEHHUS PEAKLINN:

1) Ca(Cl)2 + (NH4)2.CO3 —

2) CuSO4+ KOH —

73. Kakue MeTallibl U3 psijia aKTUBHOCTH METAJIJIOB BBIIIETSIOTCS Ha 3ekTpoie ¢ 50%
BEIXOJIOM?

74. CocTaBUTh MOJIEKYJIIPHOE U MIOHHOE YPABHEHUE PEAKIUNU:
MnCl + Na2S —

CuSO4+ KOH —
75.. HanucaTh ypaBHEHHE pEaKIMK JIEKTPOJIM3a paciijlaBa OpoMua Kamusl.

7.4. MeToauKa OLleHUBAHUS 3HAHUN, YMEHUI, HABBIKOB
OreHka 3HaHUM, YMEHUM U HaBBIKOB U (WJIM) OTBITA ACATEILHOCTH, XapaKTEPU3YIOIIHNX
aTanbl (HOPMUPOBAHUSI KOMIIETCHIIMN 10 JIUCHMIUIMHE MTPOBOAITCS B (GoOpMe TEKYIIEro
KOHTPOJII M MPOMEXKYTOYHOM arTecTaluu. TEeKyIHi KOHTPOJb INPOBOJUTCS B TEUYCHHUE
CEMECTpa C IENbI0 ONPEeIeTICHUsI YPOBHS YCBOCHHUS 00y4aIONUMUCS 3HAHUH, (HOPMUPOBAHMUS
YMEHUM W HaBBIKOB, CBOEBPEMEHHOIO BBISABJICHHS IIPENOJABATEIEM HEJOCTaTKOB B
MOATOTOBKE O0YYAIOIIUXCS U IPUHATUSI HEOOXOAUMBIX €p MO0 €€ KOPPEKTUPOBKE, a TAKKE JJIsI
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COBEPILEHCTBOBAHMUSI METOJMKH OOY4Y€HHUs, OpraHu3alud y4eOHOW pabOThl U OKa3aHUs

WHIVNBUYJTEHON TTOMOIITY 00YYarOIIIMHUCS.
KpuTtepuu oneHKu 3HaHUI PHU NPOBeIeHUU TeCTUPOBAHUSA

OueHka «OTJIMYHOY» BBICTABJISCTCS MPHU YCIOBUU MPABUIHLHOTO OTBETa CTyACHTa HE
MeHee ueM 85% TeCcTOBBIX 3aJaHuH.

OueHka «XOpoIlo0» BBICTABIACTCS IMPU YCIOBUHM IPABWIHLHOIO OTBETA CTYJICHTa HE
MeHee yeM 70% TEeCTOBBIX 3aJaHMM.

OueHka «yJa0BJETBOPHUTENbHO)» BBHICTABISACTCS MPU YCIOBUM MPABUIBHOIO OTBETA
cTyaeHTa He MeHee yeM 50% TeCTOBBIX 3aJaHuil.

OueHka «HeyA0BJIETBOPUTEJIbHO» BBICTABISCTCS MPHU YCIOBUM MPABUILHOTO OTBETA
ctyaeHnta meHnee uem 50% TeCTOBBIX 3a/IaHUM.

Kpurtepuu onieHKH 3HAHMI CTYI€HTA IPH HANTUCAHUM
HHAUBHUAYAJIbHOI0 32 JaHUS
OueHka «OTJIHYHO» - BBICTABIAETCS CTYACHTY, [OKa3aBIIEMy BCECTOPOHHUE

CUCTEMaTU3UPOBaHHbIE, ITyOOKHE 3HAHUS BONPOCOB M YMEHHE YBEPEHHO NMPUMEHSATHh MX Ha
OPAKTUKE MpPU PEHIeHUH KOHKPETHBIX 3aJad, CBOOOAHOE W MPAaBHIbHOE OOOCHOBAHHE
IIPUHSTBIX PELICHUHN.

OueHka «XOpomo» - BBICTaBISIETCS CTYJIEHTY, €CIM OH TBEPAO 3HAET MaTepHall,
IPAMOTHO U IO CYILLECTBY HU3JIaraeT €ro, yMeeT IPUMEHTh II0JIyYCHHBIE 3HaHWS Ha IPAKTHUKE.
Ho nomyckaer B OoTBeTE MM B pELICHUM 3aa4 HEKOTOPBIE HETOYHOCTHU, KOTOPBIE MOXKET
YCTPAHUTBH C IOMOILBIO TONOJHUTENIBHBIX BOIIPOCOB IPENOAABATEII.

OuneHka «yAOBJIETBOPHMTEJIBHO» - BBICTaBIsIeTCs  cTyneHTy. [lokazaBmemy
dbparMeHTapHBIN, pa3pO3HEHHBIH  XapakTep 3HaHWUM, HEJAOCTATOYHO  MPaBUIIHHBIC
dbopMynMpoBKM 0a30BBIX TIOHSTHM, HAPYIMICHUS JOTUYECKOHW TOCIEIOBATEIPHOCTH B
W3JIO)KEHUU MPOTPaMMHOro marepuasia. Ho mpu 3ToM OH BiaJeeT OCHOBHBIMU MOHSATHSIMHU
BBIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy TeM, HEOOXOAUMBIMU JJIsl JajdbHEUIero oOy4eHus u
MOKET MPUMEHSTH MOJIyYEHHbIE 3HAHUS 110 00pa3Iily B CTAHJAPTHOM CUTYyaIUU.

OuneHka «Hey10BJIEeTBOPUTEIbHO) - BHICTABIIACTCS CTYJICHTY, KOTOPBIM HE 3HAET

OO0JIBIIIeH YacTH OCHOBHOTO COJIEP>KaHMsI BBIHOCUMBIX Ha KOHTPOJIbHYIO pabOTy BOIIPOCOB
TEM.

Kpurtepuu onieHKH 0TBETOB HA 3a4eTe

OueHkM «3a4YTeHO» 3aCIy)XUBAaeT CTYACHT, OOHApYKUBIIUH BCECTOPOHHEE,
CHUCTEMAaTHYECKOE U ITy0OKOe 3HaHUE yueOHOro MaTepuasa, yMeroImui CBOOOTHO BBITIOTHATh
3a1aHUsA, NPEAYCMOTPEHHBIE IPOTPAMMOM, YCBOMBIIMM OCHOBHYIO M 3HAaKOMBIM C
JIOTIOJTHUTENIbHOW ~ JTUTEPATypoil, PEKOMEHJOBaHHOW  Kadenpoil, JIeMOHCTpHUpYIOLIUE
CUCTEMATUYECKUN XapaKTep 3HAHUU MO JUCHUIUIMHE U CIIOCOOHBIE K UX CAMOCTOSITEIbBHOMY
HIOTIOJIHEHHUIO U OOHOBJIEHHUIO B X0J1€ yU€OBbI.

OIIeHKa «HE3AYTEHO0» BBICTABJIACTCA CTYACHTAM, O6Hap}7)KI/IBIIII/IM HpO6€HBI B 3HaHUAX
OCHOBHOTI'O y‘l€6HOTO Marcepuaja, JOIMyCKarOmuM IMPHUHIUITNAJIbHBIC OIIIMOKHU B BBINTOJIHCHUH
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PEyCMOTPEHHBIX TPOTPAMMON 3a1aHUM. TakoW OILIEHKH 3aCIIyKUBAKOT OTBETHI CTYJICHTOB,

HOCSIIIME HECUCTEMATU3UPOBAHHBIN, OTPHIBOYHBIN, TOBEPXHOCTHBIN XapakTep, KOrja CTyICHT
HE TOHUMAET CYIIECTBA U3JIaraéMbIX UM BOMPOCOB, YTO CBUIETEILCTBYET O TOM, UTO CTYJICHT
HE MOXET Jajbllie TMpoJoJDKaTh OOyueHre O0e3 JIONMOJHUTENBHBIX 3aHSATUH  TI0
COOTBETCTBYIOLIEH JUCLUTUINHE

8. NEPEYEHb OCHOBHOM U TONMOJHUTEJbHONW YYEBHOM
HEOBXOJIMMOM )11 OCBOEHUA JUCIHUATIIUHBI.
a) OCHOBHAas JHUTepaTtypa
1.Kyneman A.I'. O6mras xumus. M., Komoc, 2004.
2.I'muaka H.JI. OGmias xumus. Mocksa 2012 .
3. M.U. T'enspman, B.IL. FOctparos. Xumusa.N3-Bo Jlans, 2008 .
4.AxmetoB, H.C. O6m1as u Heopranuueckas XuMus [ neKTpoHHbIN pecypc]: yueonuk / H.C.
AxMeToB. — DnekTpoH. naH. — Caunkt-IletepOypr: Jlans, 2018. — 744 c¢. — Pexum
nocTyma: https://e.lanbook.com/book/107904
5.Eropos, B.B. O6mas xumust [ 31ekTpoHHbIN pecypc]: yueonuk / B.B. Eropos. —

OnexkTpoH. gaH. — Cankt-IlerepOypr: Jlanb, 2018. — 192 ¢. — Pexum nocrymna:
https://e.lanbook.com/book/102216
0) 1ONOJIHMTE/IbHAS JIUTepaTypa:

1.Kusa3es.[l.A,Cmapeirud C.H.. Heopranmueckas xumus. Mocksa, 2004 ..

2. AxmetoB. H.C. O0mas u Heopranudeckas xumus. Mocksa 2000 .

3.I'munka H.JI. 3anaum u ynpaxuenus no Oomen xumuu.Mocksa . «HTerpan-npeccy, 2007
4.FropoB  B.B. Teoperuueckue  OCHOBbl  Heopranuueckod  xumuu  .CaHKT-
ITerepOypr,MockBa,Kpacnonap, Jlans,2005.

5.JIebyxoB B.H. ®U3nuKO-XUMUYECKNE METO/Ibl UCCIIENOBAaHUS: YyueOHUK/Io pen. A.U.
Ockapa. CII0: Jlanb 2012 .480 c.

6. CranbmakoBa B.I1.,McaeBa H.I'.,AtaeBa P.J[.,A3u30oBa 3.A.. MeToauueckne ykazaHus IJis
JIII3 mo HeopraHWYECKON XUMHUHU ISl CTYAEHTOB l-rOo K ypca HampaBIeHUN MOATTOTOBKH
110400, 110900,110500, 100800. Maxaukaia, 2012.

7. UcaeBa H.I', Ataesa P.JI, JKapkoBa B.A, A3m3o0Ba, 3.A YueOHO-MeTOIMUYECKOE TTOCOOHE
JUISL 3aHATHH 10 (pu3ndeckor u KojmouaHod xumuu. Maxaukana 2010 r. 3.CtaapmakoBa
B.II., WUcaeBa H.I'., AraeBa P.J[., A3uzoBa 3.A. CyneiiMaHnoBa. Y4eOHO-METOIUUYECKOE
mocoOue JJIs1 3aHATHI 10 aHATUTHYeCKOoN xuMuu. Maxadukana 2013r.

8. AtaeBa P.JI., caea H.I'. YueOHo - MeToanueckoe nmocooue it JII3 mo Heopranmdeckoi
XuMUHd 10 cTyAaeHToB l-ro kypca cmen. 111201-Berepunapus, 110401 —3ootexnus.
Maxaukana, 2008.

9. AtaeBa P.J[. UcaeBa H.I', Asm3oBa 3.A. YueObHO-MeTOAMUECKOE TIOCOOHE K JabopaTOpHO-
MPAKTUYCCKUAM 3aHATHSM TI0 XUMUU JUIA CTYyJACHTOB |1-KypcoB (hakynbrera ABTOMOOWMIN U
aBTOMOOMIIBLHOE X03511cTBO U MHxkeHnepHoro dakynpTeTa. —-Maxaukana.2012.


https://e.lanbook.com/book/107904
https://e.lanbook.com/book/102216
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10.I'eabpman, M.U. Komnougnas xumus [ DneKTpoHHBIN pecypc]: yueonuk / M.U.

I'enedman, O.B. Koanesuy, B.I1. FOctpaToB. — Dnexrpon. nan. — Cankrt-IlerepOypr:
Jlanb, 2017. — 336 ¢. — Pexxum goctyna: https://e.lanbook.com/book/91307.
11.Bepminnun, B.U. Ananutuyeckasi XumMus [ DJIeKTPOHHBIN pecypc]: yueOnuk / B.1.
Bepmmnun, 1.B. Bnacora, . A. Hukudoposa. — Dnekrpon. nad. — Cankr-IlerepOypr:
Jlanb, 2017. — 428 ¢. — Pexxum goctyma: https://e.lanbook.com/book/97670

12.Apremenko, A.M. Oprannueckas XuMHsl J1JIsI HEXUMUYECKUX HAMPABICHUMN MTOATOTOBKU
[DnekTpoHHBIHM pecypc]: yueOHoe nocooue / A.M. ApreMeHKko. — DIeKTpoH. gaH. — CaHKT-
[TerepOypr: Jlanp, 2013. — 608 c. — Pexum poctyna: https://e.lanbook.com/book/38835
13.Ky3nenos, /I.I'. Opranuueckas xuMust [ D1eKTpOHHBIN pecypc]: yueoHoe nocodue / [.I'.

Ky3nenos. — Dnekrpon. gan. — Cankrt-IletepOypr: Jlans, 2016. — 556 c. — Pexum
noctymna: https://e.lanbook.com/book/72988

14.1l1adapos, FO.C. Oprannueckast xumus [ DIeKTpoHHBIHN pecypc]: yueOnuk / FO.C.
[ITa6apoB. — DnextpoH. aaH. — Caunkr-IlerepOypr : Jlanp, 2011. — 848 c. — Pexum
nocTyma: https://e.lanbook.com/book/4037

15. A.B.Manyiinos, B.U.PagnonoB. OcHoBbI xMun. UnTepHeT-yueOHNK.2013 1.

www.hemi.nsu.ru/ -
16. ITaBaoB, H.H. O01mas u Heoprannyeckas XuMus [ DJIEKTPOHHBIN pecypc|: yueOHUK /
H.H. ITaBnoB. — OnekrtpoH. nan. — Caunkt-IletepOypr : Jlanb, 2011. — 496 c. — Pexum
noctyma: https://e.lanbook.com/book/4034.
17. Ilpecc, U.A. OcHoOBBI 00111e# XUMUHU [ DNEKTPOHHBIN pecypc]: yueOHoe nocooue / M. A.
[Ipecc. — Dnexrpon. gan. — Cankr-IlerepOypr: Jlanb, 2012. — 496 c. — Pexum nocrtyna:

https://e.lanbook.com/book/403 Shttps://content.kaspersky-labs.com/se/com/content/en-
global/images/baseline/masthead-home/home-security/home-security.png

9.NIEPEYEHb PECYPCOB UH®OPMAIINOHHO-
TEJJEKOMMYHUKAIIMOHHON CETH 2HWHTEPHET», HEOBXOJJUMBIX JIJIS
OCBOEHUSA JUCHUIIJIMHBI.

a) ba3zwi 0aHHblx, und)opmauuonno-cnpa(:ouuble U NOUCKoebole cucmemol

[Ipy wW3ydyeHWH AUCHUIUIMHBI «XHMHSD» CTYACHTBI TIOJB3YIOTCS JJCKTPOHHOU
OMOMMOTCYHON  CHCTEMOHM, CoOJAepXalled W3JaHusg 1O JIAaHHOHW  JUCIUIUIMHE |
chOpMHPOBAHHON IO COTJIACOBAHUIO C TMpaBooOjajarenssMu ydyeOHOM U ydeOHo-
METOJMYECKOW  JIUTEpaTypbl.  DJIEKTPOHHO-OMOIMOTEUHAs  CUCTeMa  OOecreunBacT
BO3MOXXHOCTh WHJMBHIYATBHOTO IOCTYIA IS KaKIOTO CTY/IEHTa W3 JIFOOOW TOYKH, TIC
UMeEeTCs JOCTYM K ceT VIHTepHeT.

1. MunucTepcTBO CEJIbCKOT O X0351CTBa P®.-
mcx.ru

2. Elibrary. ru (PUHII)- nayuynas snekTpoHHas OubOnunoreka. — Mocksa, 2000.
http://elibrary.ru

3. MupoBas nudpoas 6udbauorexa - https://www.wdl.org/ru/country/RU/



https://e.lanbook.com/book/91307
https://e.lanbook.com/book/97670
https://e.lanbook.com/book/38835
https://e.lanbook.com/book/72988
https://e.lanbook.com/book/4037
https://e.lanbook.com/book/4034
https://e.lanbook.com/book/4035
https://content.kaspersky-labs.com/se/com/content/en-global/images/baseline/masthead-home/home-security/home-security.png
https://content.kaspersky-labs.com/se/com/content/en-global/images/baseline/masthead-home/home-security/home-security.png
http://www.mcx.ru/
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU/
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4. Hayunas 6ubnamnoreka MI'Y umenu M.B. Jlomonocosa - http://nbmgu.ru/

5. Poccuiickas rocynapctBennas oubnuoreka - rsl.ru

6. becimatnas  snektponHas — OuOnmoreka - EamHOEe ~ OKHO  JlocTyma K
oOpa3oBarenabHbIM pecypcam - http://window.edu.ru/

7. Pecypc MCX P® - Cucrema JIHCTaHIMOHHOIO MOHUTOPUHIA 3€MENb
cenbxo3HazHauenus AIIK (CAM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX PO - ®enepanbHas ['eonndopmaimontas cucrema « ATiac 3eMelb

cenbxo3nazHaueHus» (OI'MC A3CH)- http://atlas.msx.ru

I[OCTYH 0e3 OI'PpaHUYCHU YUCJIa I10JIb30BaTEJICH.

JIEKTPOHHO-0H0JINOTEYHbIE CHCTEMbI

Ne HanmeHnoBaHue 351€KTPOHHO- IIpunagn Anpec HanmenoBanue
n/m | Oubnumoreunoit cuctemsl (OBC) | €XHOCTH caita OpraHu3aIu-BIaICIbIIA,
PEKBU3UTHI JOTOBOpA Ha
UCIIOJIb30BAaHUE
1 2 3 4 5

1. | DnexkTpoHHO-OMOIMOTEYHAS ctoponH | http://e.lan | OOO «13naTenscTBO JIaHbY
cucTema «M3parensCcTBO | s book.com | Cankr-IlerepOypr oroBop
croponHsis Jlanp» («Berepunapus Ne 850, oT 18.11.2021 .

u CEJIbCKOE XO3SMCTBOY) 21.12.2021 mo 20.12.2022 rr.
CTOPOHHSISI

2. | Hoctyn k xomiekiuun «Eawnas | croponn | http://e.lan | OOO «M3narensctBO JIanby
npodeccuoHanpHass  6aza Ul | A book.com | Caukr-IlerepOypr [lorosop
arpapHbix BY30B «M3naTenbcTBo Ne 80/22 ot 22.03.2022r.
Jlaup» 9BC Jlanb 1o ¢ 15.04.2022r. no
HaIlPaBJICHUSM: 15.04.2023r.
WHxeHepHO-TeXHUYECKHE HAYKHU;

TexHonorNM MUIIEBBIX

IIPOU3BOJICTB;

Xumus;

MareMaTuka;

WNudopmaruka;

dusuka ;

Teopernueckass MEXaHUKA;

OuskynpTypa u Cropr;

Komnekuwmst st CITO.

3. | Polpred.com ctoponH | http://polp | OOO «Ilonmpen
SIs1 red.com crpaBoyHMKN» Cornamenue

ot 05.12.2017r. 6e3
OTPaHUYCHHUS] BPEMEHH.

4. | DneKTpoHHO-OMOIHOTEeYHAs croponH | http://e.lan | OOO «M3natenscTBO JIaHb)
cucrema «W3narenbctBo Jlauby | A4 book.com | Cankr-Ilerepoypr dorosop
(OKypnansr) o1 09.07.2013r.

0e3 orpaHUYeHHsI BpeMEHU

5. | DnexTpoHHO-OMbIMOTEeUHAs croponH | http://e.lan | OOO «M3natenscTBO JIaHb)
cucrema «W3narenbctBo Jlauby | A4 book.com | Cankr-Ilerepoypr dorosop
(KoHCOpIIYM CETEBBIX Ne p 91 01 09.07.2018rr.
ANEKTPOHHBIX OUOJINOTEK) 0e3 orpaHuYeHHsI BpeMEHU

6. | OBC «¥Opaiir» cropont | http://ww | OOO «tOpaiit» JoroBop Ne

st w.biblio- | 35 ot 12.12.2017r. k pa3aeny
online.ru/ | «Jlerengapupie KHUTH» 6€3
OTPaHUYCHUS] BpEMEHH



http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://рolpred.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
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7. | OBC «Opaiit» CI1O croponH | http:/ww | OOO «DnexTpoHHOE
s w.biblio- u3narenbcTBo KOpai»
online.ru/ | Horosop Ne 195 ot
16.12.2021r
C 18.02.2022 o
17.02.2023r.

8. | BbC OI'BOY BO | croponn | http:/lib.k | @I'BOY BO
Kamuaunarpaackoro I'TY s lgtu.ru/jirb | Kanmuaunarpaackoro I'TY
«Pp100X0351ICTBEHHOE is2 JInueH3noHHbIM 10roBOpP Ne
oOpaszoBaHHE» 01-308-2021/06 ot

09.04.2021
C 01.06.2021 6e3
OTpaHHYCHUS] BPEMCHH.

10. MeToan4yeckue yKazaHusi JJisi 00y4AIOIUXCA 10 OCBOEHHUIO TUCHMIIJIMHBI

N3yueHne qucuIuinHbl « XUMUS»» OCYILIECTBIISIETCS C UCIIOJIb30BAHUEM KIIACCUYECKUX
dbopM y4eOHBIX 3aHSATUN: JEKIMHM, MPAKTUYECKUX 3aHATUH, CaMOCTOSTEIBLHON pabOThI BO
BHEAyAUTOPHON 0OCTaHOBKE.

PexoMeHIanum mo nmoAroToBKe K JEKIMOHHBIM 3aHATHAM (TeOpeTHYECKHUIl KYpC).
Jleknua sBisierca Benyuied ¢gopmoil ydueOHbIX 3aHaTHil. Jlekiusi mnpenHa3zHadeHa Jyist
W3JIOKEHUSL TPENOJaBaTeieM CHCTEMATU3UPOBAHHBIX OCHOB HAy4YHBIX 3HAHUM 1O
JUCHUIUIMHE, aHAIUTUYECKON MHGOpMalUM O AUCKYCCHOHHBIX MpPOOJeMax, COCTOSHUU U
MEPCIEKTUBAX MOBBIIIEHUS KayecTBa MHUIIEBBIX MNPOAYKTOB. Ha jekiuu, xkak MnpaBuio,
MOJHUMAIOTCSI HauOoJIee CIOXKHBIE, Y3JI0BbIE BOMPOCHl YUEOHOUW NUCITUTIIIUHBI.

MakcumanbHbli d(pPexT neKkmus AaeT Toraa, KOorjla CTYACHT 3apaHee TOTOBUTCA K
JICKIMOHHOMY 3aHATHIO: 3HAKOMUTCS C MTPOOJIEeMaMu JIEKITUH 110 YIYEOHHUKY WIIH T10 Tporpamme
JTUCITUTUTHHBL. PEKOMEHTyeTCsl TIPOCMaTpUBaTh 3alKMCH TMPEABIIYIIET0 YIYCOHOTO 3aHSTHS,
UCXO/ISl U3 JIOTUYECKOT0 €JMHCTBA TEM YU€OHOU JUCHIUILIUHBI.

B xone nexuuu cTyAeHTy LEeaecoo0pa3Ho:

CtpemMuThCs HE K JOCIOBHOM 3alHMCH M3JaraeMoro MpenojaBaTesieM Y4eOHOro
Marepuasa, a K OCMBICICHUIO YCIIBIIIIAHHOTO U 3allMCU CBOMMHU CJIOBAMHU OCHOBHBIX (DaKTOB,
MBICIIEH JIEKTOpA; BhIpA0AThIBATh HABBIKM TE3MCHOT'O HW3JIOKEHHS W HAMUCaHUS Yy4eOHOro
Marepuania, BECTH 3allUCH «CBOMMH CJIOBAMW», BMECTE C TEM, HE JOIyCKasl UCKAXKECHUS WIIN
MOJIMEHBI CMBICTIA HAYYHBIX BBIpaxkeHUi. Omnpesenenns, Ha KOTOpbie oOpariaeT BHUMaHUE
IpernoaBareib JU00 CI0BaMH, JUOO MHTOHAIMEH, CIEIYET 3aliChiBaTh YETKO, JOCIOBHO.


http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://lib.klgtu.ru/jirbis2
http://lib.klgtu.ru/jirbis2
http://lib.klgtu.ru/jirbis2
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Kaxk IMpaBuI0, TAKHUEC OMPCACICHHUA MMPCIIOAaBaTCIIb ITIOBTOPACT HCCKOJIBKO pa3 WK JacT IMOA

3aII1Ch.

1. OcraBisITh B TE€TPa AJisl KOHCIIEKTA JEKIUU IIUPOKUE OIS, TMOO BECTH 3aMKUCH Ha
OJTHOW CTpaHuIle. ITO HYXXHO I TOTO, YTOOBI B JAJIBHEHUIIIEM MOKHO OBLIO OBI
BHOCUTh HEOOXOJMMBIC JIOMOJHEHUS B COJEpKaHUE JEKIUU U3 Pa3IUYHbIX
UCTOYHUKOB: MOHOTIpaduil, yueOHbIX TOCOOUH, NEPUOAUKHU U AP.

2. Ilucarp Ha3BaHHE T€MbI, yueOHBIC BOMPOCHI JIEKIIMU HAa HOBOM CTpaHMIIE TETPaAJIH,
YTOOBI JIETKO MOKHO OBLIIO HAUTH HEOOXOAUMBbIE YUeOHBIN MaTepuall.

3. HauumHaTh Kaxayr0 HOBYIO MBICIIb, HOBBIN (DparMeHT JEKIHUU C KPaCHOU CTPOKH;
3aroJIOBKM W TMOA3arojIOBKHM, Ba)KHEHINME TMOJOXKEeHUs, Ha KOTOpble oOpaliaer
BHHUMAaHHE TPENojiaBaTelib, a TaKXKe OINpPEAeNICHUs BbIACIATh: OyKBaMU OOJIBIIETO
pasMepa, YepHUJIaMu APYTOro 1BeTa, JU00 MO 4ePKUBATD.

4. HywmepoBats BcTpeuatomuecs B aeknuu nepeducienus mudpamu: 1, 2, 3 .. ., unum
OykBamu: a, 0, B. . . . [lepeunciienns aydie 3amuchbiBaTh CTOIOIOM. Takas 3amuch
OpUAACT KOHCIEKTY OOJIBIIYI0 HArJsiIHOCTh W CHOCOOCTBYET JydIlIEMY
3alIOMUHAHHIO Y4€OHOr0 MaTepuarna.

5. BripaboTaTh y00HYIO U MOHSATHYIO 1Ji c€0sl CUCTEMY COKpAIEHUM U YCIOBHBIX
0003HaYeHUN. ITO SKOHOMHUT BpEMs, MO3BOJISET 3alUCHIBATh MaTepHal KaKIou
JIEKIIMU TIOYTHU JIOCJIOBHO, JAa€T BO3MOXXHOCTh CKOHIIEHTPUPOBATh BHUMAHHUE Ha
COJICp’)KaHMM H3JIaraéMoro Marepuajia, a He Ha MEXaHMYECKOM Mpolecce
KOHCIIEKTUPOBAHUS.

[lo oxoHYaHWIO JEKIUHU Ilenecoo0pa3Ho JopadaThiBaTh €€ KOHCHEKT BO BpeMs
CaMOCTOATENBHOM pabOTHI B TOT K€ JIEHb, B KpallHEM ClTy4ae, He TI03/IHee, YeM CITyCTs 2-3 aHs
1ocJie €€ MPOCIYHIMBAaHUSA. JTO BaXKHO MOTOMY, YTO €lle He 3a0bIT y4eOHBIN Marepuain
JICKIIAU, CTYJCHT HAaXOJUTCS TOJI €€ BIIEYATIICHHEM, KaK MpaBWiO, SICHO TTOMHHUT yKa3aHUs
IPEnoaaBaTesi, XOPOIIO OCO3HAET, UTO EMY HEMOHATHO U3 MaTepuaia JCKIHH.

PexomeHnanum mo moAroToBKe K NMPAKTHYECKUM 3aHATHAM. CTyJeHTaM cleayer
NPUHOCUThL C €000l PEKOMEHJOBAHHYIO IMperojaBareiieM JUTepaTypy K KOHKPETHOMY
3auaTuio. Hamboree menecooOpa3Hasl cTpaTerus caMOCTOSTEILHON MOATOTOBKH CTYJIEHTa K
CEMHUHApPY 3aKJIF0YAeTCsl B TOM, YTOOBI Ha MEPBOM dTalle YCBOUTH COJIEPKaHUE BCEX BOIPOCOB
ceMuHapa, oOparasi BHUMaHUs Ha y3JIOBbIE TPOOJIEMBI, BhIJICJICHHBIC MPENOaBaTeIeM B X0/1¢
JIeKIMU JIMOO KOHCYJIbTAIMU K ceMUHapy. JJisg 3Toro Heo0XoIMMo, KaKk MUHUMYM, TTPOYUTATh
KOHCIIEKT JIGKIIMU W Y4eOHMK, Jub0 ydeOHoe mocobue. Crenyromuid dTar MOJArOTOBKH
3aKiIoYaeTcss B BbIOOpe Bompoca st 0osee TIIyOOKOro HM3y4eHHS C MCIOJIb30BAaHUEM
JIOTIOJTHUTEIILHOM JTUTEPATYPBHI.

[Tocne wu3ydenuss u 00O0OIICHHUS HHPOPMAIUU, KOTOPYIO COACPX,AT HCTOYHUKU U
JUTEpaTypa, COCTABIISICTCS] Pa3BEPHYTHIA WJIM KpaTKuil TUlaH BBICTYIUIEHUS. OKOHYATEIbHBIN
BapUaHT IJIaHA BBICTYIUICHHS B MJICaJIC KEIaTeIbHO MMETh HE TOJIHKO Ha OyMare, HO 1 B TOJIOBE,
u3Jaras Ha 3aHSTUU MMOJTrOTOBIICHHBIA BOMIPOC B CBOOOMHON (popMe, HaAU3yCTh, YTO TTOMOKET
JTy4IIeMy 3aKperieHUI0 y4eOHOTr0 MaTepuasa, CTAaHEeT XOpOIlIel TPEHHPOBKON YBEPEHHOCTH B
cBoux cunax. [Ipu HeoOxomumocTu He BO3OpaHSAETCS «IMOJTJIAIbIBATE» B IJIaH HA JINCTKE
Oymaru, 4ToObl HE OMHMOMWTHCA B IM(]Ppax, TOUHEE Iepearh COoACpKaHUEe ITUTAT, HE 3a0bITh
KaKOW-TO BaYKHBINA CIOKET TEMBI BBICTYIUIICHHUS.

CryneHtaMm, TPOMYCTUBIIUM 3aHATUS (HE3aBUCUMO OT TIPUYMH), HE HMEIOIINE
MUCbMEHHOTO pEIICHUsl 3ajlad WIKM HE TMOATOTOBUBIIHMECS K JAHHOMY MPAKTUYECKOMY
3aHSATHIO, PEKOMEHYETCSl HE MO3KE YeM B 2-HEJIEJbHBIN CPOK SIBUTHCS Ha KOHCYJIBTAIIUIO K
NpernojaBaTeyl0 W OTUUTATHCA IO TeMme, H3ydaBiueiics Ha 3aHATUU. CTyAeHTHI, He
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OTUYUTABIIUECS TIO0 KAK0W HEe MpopabOTaHHON UMM Ha 3aHATUSAX TEME K Hadally 3a4eTHOU
CECCUH, YMYyCKAlOT BO3MOXKHOCTh TOJIYYUTh TIOJIOKEHHBIE Oayuibl 32 paboTy B
COOTBETCTBYIOILIEM CEMECTPE.

PexoMeHnanum mo noAroToBKe K Ja00paTopHbIM 3aHATUAM. J[abopaTopHbIe 3aHITUS
NPOBOJATCS B CHEIUATM3UPOBaHHOW jabopatopuu. [lpexxne dyem HavaTh 3aHSATHU B
nabopaTopuu CTYICHT 3HAKOMUTCS C MMpaBUJIaMU TeXHUKH Oe3omacHocTu. Ha pabodem crose
JOJDKHO HaxXOJMUThCSA TOJIBKO HEO0O0XOAMMoe O0OpyJoBaHWE U MPUOOpHI IS 3amuceil u
pacuetoB. CTYJIEHT NPHUCTYNAaeT K BBINOJIHEHUIO Ja0OpaTOpHON padOThl TOJNBKO MOCIE
03HAKOMJICHUSI C OMUCAaHHEM paOOThl U MOJATOTOBKHM K HEW. 3ampeliaercs BKIOYaTh KaKHhe
anbo mpuOOpHl WIM CXeMbl 0€3 MpeaBapUTENbHON MPOBEPKU HUX TMpErojaBaTesieM WU
nabopantoM. Ilociie okoHuaHus pabOTHI CTYACHT JOJKEH cllaTh JIA0OPAHTY BBIJIAHHbBIC
NPUHAJICKHOCTH, TIPUBECTU B TOPAIOK pabodee MECTO, MOJYyYUTh OTMETKY B JKypHaJe O
BBITIOJIHEHUU PA0O0THI, MPEABSIBUB AJISI 3TOTO MOJYUEHHBIE PE3yJIbTaThl MPEMOJABATEIIO.

PGKOMCHIIaHI/II/I II0 IMOATOTOBKC K BBIIIOJTHCHHIO pa6OTI>I. He nauuHaiTe BBINOJIHEHHUE
OIIbITA ITIOKA HC YsSCHUTC ce0e ITOJTHOCTRIO €T0 Cjab, MCTOA MU HC COCTABUTC IIJIAH ITPOBCACHUA
omnbITa. Tak Kak BpCM: IIPOBCACHUA OIIbITA OI'PAHHYCHO y‘{e6HBIMI/I qacaMi, OTBCACHHBIMH Ha
HCT'O, TO BCIO IIOATOTOBKY H€O6XO,ZII/IMO IMPOBCCTU CaMOCTOATCIIBHO O0 3aHSITHUH.

JIJisi MOATOTOBKU K ONBITY MPOYTUTE PYKOBOACTBO K pabote. BriscHuTe B mpoiiecce
YTEHUS, & B CIy4ae HEOOXOAMMOCTH — Ha KOHCYJbTAllMU C MPENOAABaTEIEM HE IOHSATHBIE
Bonpockl. Eiie pa3 npoyTuTe pyKoBOJICTBO, HO TENEPh B JIaDOPAaTOpHUH, UMES Mepe Iiia3aMu
npuOopsI AJId TpoBeACHUs onbITa. Pazdoepurech B TpeOOBAHUSIX, KOTOPBIE HAJIO MPEIBSIBUTH K
HACTpOiIlke MPUOOPOB U YCTAHOBKE B IIEJIOM, YTOOBI OOECMEUUTh HAWIYYIINE PE3YJIbTaThl
onbITa. J{s 3anucu pe3ysbTaToB U3MEPEHHUS MOATOTOBBTE 3apaHee TaOIMUIlbl, BKIIOYAIOIIHNE
KAaK CaMU M3MEpEHHs], TaK U UX norpemHocTu. K cinenyromeMy 3aHATHIO CTYJIEHT TOTOBUT
OuYepeHYI0 paboTy U MPEABSBISIET OTYET O padOTe, BHIIOJHEHHON Ha MPEbITyIIEM 3aHATHH.
PabGoTta cuuTaeTcs OKOHYATENBHO CHAHHOW IMOCJE 3aluThl oT4yeTra. Ecnu pesynbrar He
coryacyercst ¢ TaOJMYHBIM 3HAUEHUEM, TO HEOOXOAUMO OOBSCHUTH MPUUUHBI PACXOXKACHUM.
[Tpu mpomycke 3aHATHs JaHHAas J1abopaTopHas paboTa BHIMOIHIETCS B YaChl CAMOIIOATOTOBKHU
K CIEAYIOLEMY 3aHATHIO.

Joxkaax — 310 myOoauvyHOe COOOIICHHE, IPECTABIISIIONIee CO00I pa3BepHYTOE U3I0KEHHUE
Ha omnpeieiieHHy o TeMy. OH OTJIMYaeTCsl OT BBICTYILIEHUI 00JbITuM 00heMOM BpeMeHH — 20-
25 MuHYT (BBICTYIUICHHS, Kak TpaBwio, orpaHuueHbl 10-12 munyTtamm). Jlokmam Takxke
MOCBSIIEH O0JIee MUPOKOMY KPYTy BOIIPOCOB, YEM BBHICTYILICHUE.

Tunuunas omuOKa MOKITATIMKOB B TOM, YTO OHHM H3JIATAIOT CONEP)KaHHUE MPOOIIeM
JIOKJIaJa SI36IKOM KHUTH U KYPHAJIOB, KOTOPBIA TPYAHO BOCIPUHUMAETCS HA CIyX. YCTHas U
MUCBMEHHAsI peyb CTPOSATCA Mo-pa3zHoMmy. Hambomnee ynoOHast it CIIyXOBOTO BOCIIPUSTHS
dbpaza coaepKUT 5-9 CMBICIOBBIX E€IWHHIl, IPOM3HOCHUMBIX Ha OJHOM B3J0XE. OITO
COOTBETCTBYET 00BEMY ONEPATHUBHOM MaMsITH YelIloBeKa. B mepBbie 5 CeKyHa J0Kanaa CIoBa,
MPOU3HECEHHBIE CTYJIEHTOM, YJACPKUBAIOTCS B MaMSITH €ro ayJuTOpUHM Kak 3BYy4YaHUE.
[HenecooOpa3Ho mosToMy 3a 5 cekyH1 chOpMHUPOBATH 3aBepIlIeHHYIO dpa3y. ITO oOecrednBaeT
€€ OCMBICTIEHUE CITyIIATEeJISIMU JI0 TIOCTYIIJICHUSI HOBOTO 00beMa nH(pOpMaIuu.

Hpyras TunmuyuHas omudKa JOKJIATIUKOB COCTOUT B TOM, YTO UM HE YJAeTCs BBIJEP)KATh
BpeMs, OTBEJACHHOE Ha JoKian. YtoObl m30ekaTh ATOW OMIMOKHA, HEOOXOAMMO, HaKaHYHE
IPOYMUTATH JTOKIJIAJ, BBISICHUB, CKOJBKO BpEeMEHH MoTpeldyercs Ha ero uteHue. s yaoOcTBa
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JKeJNaTeslbHO MPSMO Ha CTPAHUIAX JOKJIaJa MPOBECTH PACUET BPEMEHH, OTMEYasi, CKOJIbKO
OPUEHTUPOBOYHO YUJIET HA UTeHUE 2, 4 CTPaHUI] U T.1.
3aBepiiieHre pabOTHI HAJl JAOKIAJAOM IPEAINOIaracT BBIJCICHUE B €r0 TEKCTE TIABHBIX
MBICITICH, apryMEeHTOB, (PaKTOB C TIOMOIIBIO a03areB, MOMYCPKUBAHHEM, HCIOIH30BAHUEM
pPa3MYHBIX 3HAKOB, YTOOBI CMBICIIOBBIE O00pa3bl JOKIaga NPUOOpENd W 3PUTEIBHYIO
HATrJISIHOCTh, 00JIETYaroIyo padoTy C TEKCTOM B XOJ€ BHICTYIUJICHHUSL.

MeTOI[I/I‘{eCKI/Ie PEKOMEHIANHUMA 110 MOATOTOBKE K 3a4€TYy.

['oTOBUTHCS K 3a4€Ty HEOOXOAMMO MOCIEA0BATEIBHO, C Y4ETOM KOHTPOJIBHBIX BOITPOCOB,
pa3paboTaHHBIX BEAYIIMM MpenojiaBaTenemM kKadeapsl. CHavana ciaeayeT onpeaeaiuTh MecTo
Ka)KJIOTO KOHTPOJIBHOT'O BOITPOCA B COOTBETCTBYIOIIEM pa3/ieiie TEMbl Y4eOHON TPOrpaMMBbl, a
3aTeéM BHHUMATEIbHO TMPOYUTATh U OCMBICIUTH PEKOMEHJOBAaHHbIE Hay4yHbIE pabOTHI,
COOTBETCTBYIOIINE Pa3/ielbl PEKOMEH/IOBAaHHBIX YUeOHUKOB. [Ipu 3TOM MOJe3HO Aenath XOTs
OBl caMble KpaTKHE BBIMUCKU M 3aMeTKU. PaboTy Haa TeMOW MOKHO CUHUTATh 3aBEPIICHHOM,
€CJIM Bbl CMOKETE OTBETUTH Ha BCE KOHTPOJIbHBIE BOMPOCHI U IaTh ONPEICICHUE MMOHITUNA 110
uzyuyaeMmoi teme. /[ obecrieueHus: MOJHOTHI OTBETa Ha KOHTPOJIbHBIE BOMPOCHI U JIYUIIEro
3alIOMUHAHUSI TEOPETUYECKOr0 Marepuaiga PEKOMEHIYETCS COCTAaBJATH IJIaH OTBETAa Ha
KOHTPOJIBHBIN BOMPOC. ITO MO3BOJIMUT CIKOHOMUTH BPEMs ISl TOJATOTOBKU HETIOCPEICTBEHHO
nepe1 3a4eToM 3a cueT oOpallleHus He K JIMTepaType, a K cBouM 3anucsM. [Ipu noaroroske
HEOOXOIUMO BBISBJISITH HamOoOJIee CIOXKHBIC, TUCKYCCHOHHBIE BOMPOCHI, C TEM, YTOOBI
oOCyauTh WX C TMpenojaBaTeieM Ha OO030pHBIX JIEKIUAX M KOHCyJIbTanusx. Hembss
OTPAaHUYMBATh TOJATOTOBKY K 3a4€Ty HPOCTHIM IMOBTOPEHUEM HW3YyUYEHHOIO0 Marepuaa.
Heo6xonumo yrinyOouTs ¥ pacIiupuTh paHee NPUOOPETECHHBIC 3HAHUS 32 CUET HOBBIX UJCH U
MIOJIOYKEHHU.

11. UudopmManroHHbIE TEXHOJOTHU U IPOrPAMMHOE ol0ecneyeHue

[lepeuenp WHOOPMAIMOHHBIX TEXHOJOTHUM, HCHOIB3YEMbIX TPH OCYIIECTBICHUU
o0pa3oBaTeIbLHOTO MPOoIecca MO TUCIUTITHHE:

- TEXHUYECKHUE CPEACTBA: KOMIBIOTEpHAS TEXHHUKA W CPEJICTBA CBS3U (IIEPCOHAIBHBIC
KOMITBIOTEPHI, MPOCKTOP, MHTEPAKTHBHAS JIOCKA, BUACOKAMEPHI, aKyCTHYECKasi CHCTeMa U
T.J1.);

-METO/IbI 00YUYEHHS C UCTIOJIb30BaHUEM WH(OPMAITMOHHBIX TEXHOJIOTHH (JIEMOHCTPAIIHS
MYJIbTUMEIUHHBIX MaTCPUAJIOB | T.1I.);

-niepeyeHb MHTEpHET-CEPBUCOB W DJEKTPOHHBIX PECYpPCOB (MMOMCKOBBIE CHCTEMBI,
AJNIEKTPOHHAA MOYTa, MpodeccuoHaIbHbIe, TEMATUUECKHE YaThl U (DOPYMBI, CUCTEMBI ayJIMO U
BUJICO KOH(EPEHINA, OHJIIAWH SHIUKIONEANN W CIPABOYHHKH; DJICKTPOHHBIC Y4YEOHBIC U
y4eOHO-METOIMNYECKUE MAaTEepUaIb).



IIporpammHoe oGecnieueHue
(MMeH3MOHHOE U CBO0OOIHO paclpocTpaHsieMoe),

NCIOJIb3yeMoe B Y4eOHOM mpolecce

Microsoft Windows 10 PRO

OnepanmoHHas cucremMa

Microsoft Office (Bkirouaer B
ce0s1 Word, Excel, PowerPoint)

[TakeT oucHBIX mporpaMm

Visual Studio

CraproBas IUIOMIaAKa 11 HAITMCAHMS,
OTJIAJIKU M COOPKH KOJIa

Kowmnac 3D CucreMa TpeXMEPHOTO MPOEKTUPOBAHUS

Adobe Reader [Iporpamma aJis YTE€HUS U PEIAKTUPOBAHUS
PDF noxymeHTOB

Adobe InDesign [Iporpamma komnberoTepHoi Bépctku (DTP)

Snnekc 6paysep bpay3ep

7-Zip ApxuBarop

Kaspersky Free Antivirus AHTHBHUPYC

12. OMUCAHUE MATEPHAJIBHO-TEXHUYECKOM BA3BIL,HEOEXOJINMOM
JJIA OCYIHECTBJIIEHUSA OBPA3OBATEJIBHOT' O ITPOLECCA 110
JAAUCHHUIIJIMHE

MarepualibHO-TEXHUYECKOE  00eCleyeHnue  JUCLUILIMHBI «Heoprannueckas wu
AQHAJIMTUYECKAs! XUMUSL BKJIIOYAET:

1. oubmuoreunsii (oung PI'BOY BO «Jlarecranckuii rocygapCTBEHHBIA arpapHbIi
yHuBepcuteT uM. M.M. J[rxamOynaToBay;

2. KOMIIBIOTEPHBIN KJacc ¢ BBIXOJA0OM B IHTEpHET;
. MyJIbTUMEINITHOE 000PYI0BaHHE 1JI YTCHHUS JICKIUU-TIPE3EHTALIUIH;
. PeakTuBHas 6aza 1y1s mpoBeeHUs 1a00paTOPHBIX 3aHATHI

. ObGopyaoBaHKe U XUMUYECKAsI TOCY1A;

AN L B~ W

. [Ipubopnas 6a3a : pH-mMeTp, 37E€KTPOHHBIE BECHI, BOJTAMIIEPOMETPUUCCKUIN
aHaJau3aTop, CreKTpodoToMeTp.
7. Tabmuupl -16 mr
8. YueOHble puiabMbl: - Kanuitaeie, a30THBIE U PocPopHBbIE YA0OpEHUS
¥ MUKPODJIC MCHTHI; - XUMUS JIEMEHTOB;
- Xumus BOKpyr Hac - [|.M1.Mennenees;
- Texnonorust mpou3BOJICTBA XJI0PA, KAYCTUUECKON COJBI U
BOJIOPO/JIa AIEKTPUUECKUM METOJIOM;
- CunukaTHas MPOMBIIIUICHHOCTS ;
- GU3UKO-XUMUYECKHE METO/Ibl aHAJH3A.
9.MyabTUMeIMAHBINA PUIBM: YPOKU XUMHUH

-CKOpOCTh XUMHYECKUX PEaKIUU
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13. OcoOenHOCTH peaju3aluy JUCUUIJIMHBI 1151 HHBAJIU/I0B U JIUIL €

OrPAaHUYEHHBIMHM BO3MOKHOCTSIMH 3/10POBbSI
OOyyaromuMcs C OrpaHUYEHHBIMH BO3MOXXHOCTSAMM 3JI0POBbSI  IIPEIOCTABIISIOTCS

crenuanbHble YYEOHUKU U y4eOHbIe 1MocoOus, UHAsl yuyeOHasi JTuTeparypa, NpeaocTaBiIeHUe

yCIyr  accucTteHTa (IMOMOIIHMKA), OKa3bIBAIOMIETO  OO0YyYaloIUMCS  HEOOXOAUMYIO

TEXHUYECKYI0 TIOMOLIb.

a) 1Sl CJIa00BUASAIIUX

- Ha 3a4€Te NPHUCYTCTBYET ACCUCTEHT, OKA3bIBAIOLIUI CTYyI€HTY HEOOXOIUMYIO IIOMOIIIb
C YYETOM HWHJMBHIyalbHBIX OCOOEHHOCTEW (OH TIOMOraeT 3aHiATh pabdouee MeECTO,
NepeIBUTraThCs, MPOUYUTATh U OPOPMHUTH 3aJaHUE, B TOM YHUCIIE, 3AMKUCHIBAS MO AUKTOBKY);

- 3aaHus Ui BBINOJIHEHUS, a TakXKe UWHCTPYKUUS O TMOpSAKE MPOBEACHUS
3aueTa/sK3aMeHa 3aUUTHIBAIOTCS ACCUCTEHTOM;

- MUCbMEHHBIC 3a/IaHUsI BBITIOIHSIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- o0ecrnieynBaeTCs MHAMBUIYaIbHOE paBHOMEpHOE ocBelieHne He MeHee 300 Jrokc;

- CTYAEHTY [UIsl BBINOJHEHUS 3aJaHHsl NpPU HEOOXOOUMOCTH MPEIOCTABISIETCS
YBEIIMYUBAIOIIEE YCTPOUCTBO.

0) ISl TUIYXUX M ¢JIa00CabIIIAIIMNX

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT , OKA3bIBAIOLIUHN CTYJEHTY HEOOXOAUMYIO TOMOIIIb
C YYETOM WHJUBHAYAIbHBIX OCOOEHHOCTEH (oH moMoraer 3aHATH pabouee MecTo,
NepeBUraThCs , MPOYUTATh U OPOPMUTH 3a/IaHUE, B TOM YHCIIE, 3aMUChIBAs MO TUKTOBKY);

- 3a4er

IPOBOJUTCS B MUCbMEHHOU (hopMme;

- o0ecreynBaeTcs HAJIWYUE 3BYKOYCHJIMBAIOIIEH ammaparypbl KOJUJIEKTHUBHOTO
UCIIOJIb30BaHUS, IPU HEOOXOAUMOCTH TOCTYNAIOLIUM MPEAOCTABISAETCSA 3BYKOYCUIIMBAIOIIAS
anmnaparypa UHAUBHUAYaJIbHOTO TIOJb30BaHMUS.

- 110 YKEJIaHUIO CTYJIEHTA 3a4eT MOYKET MPOBOJUTHCS B MUCbMEHHOU (popme.

B) IS JIMIl € HAPYLIEHUSIMM OIOPHO-ABUIaTeJIbHOI0 amnmapara (TSKeJbIMH
HAPYUICHUSIMM JBUraTeJbHbIX (YHKUMH BePXHUX KOHEYHOCTEH WJIH OTCYTCTBUA
BEPXHHUX KOHEYHOCTEi):

- TUCbMEHHBIE 3a/laHUs BBIMOJHAIOTCS HAa KOMIBIOTEPE CO CHEUUATU3UPOBAHHBIM
IPOrpaMMHBIM 00ECTICUEHUEM HJIU MTPOJIMKTOBBIBAIOTCSI ACCUCTEHTY.

- 110 ’KEJIaHUIO CTYJIEHTa 3a4eT IPOBOJIUTCS B YCTHOU (hpopme



JlonoiTHeHUs1 ¥ U3MEHEeHNsl B pa004yl0 NporpaMmy JUCHUILTHHBI

Buecennbie usmenenust Ha 20 /20 yueOHBIN TOJ

YTBEPXIAIO
IlepBe1il IpOpEKTOP

M./1. Mykaunios

« » 20_e.

B nporpamMmmy auciumiMHbL
«XUMUA»

o HarnpasjaeHnuo noaArotToBku 20.03.02 «IIpupoa000ycTpoCTBO U BOJOTIOIB30BAHUEY

BHOCATCA CIICAYIOIINC N3MCHCHUS !

IIporpamma nepecMoTpeHa Ha 3aceJaHUU Kadeapbl

[IpoTokon Ne_ ot r.

3aBenyromuii kadeapoi

Hamraes b.JI. /  mpodeccop / /
(amunusi, uMsi, OTYECTBO) (y4eHoe 3BaHUE) (moxmuce)
Onxobpeno

[Ipeacenarens MeToAMUECKONW KOMHUCCHH (haKyIbTETa

Ky3gennoea UL1. /  cr.open.  / /

(amunus, uMs, OTIECTBO) (y4eHoe 3BaHHE) (moamuck)

« » 20 T.
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Nuct peructpauum usmexneHun B P

n/n

Homepa pa3genos,
rae NpousBeaeHbl
U3MEHeHUs

[loKyMeHT, B KOTOPOM
OTpaxeHbl U3MEHeHus

MNoanuckb

PacwwudppoBka
noanucu

JlaTta
BBeAeHUs
M3MEHeHUN
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