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Pabouyas mporpamMma AHCLHMIUTHHBL «XuMus» COCTaBlieHa B COOTBETCTBUM C TpeGoBaHUSIMH
deepaibHOro rocy1apCTBEHHOIO 06pa3oBaTeIbHOrO CTAHAAPTa BBICIIETO obpasosanus (PI'OC BO),
yTBepiaeHHoro [Ipukasom MunucTepcTBa 00pa3oBaHus W HAYKH Poccuiickoit  denepanny
75.05.2020r. Ne 860. PaGouas mporpamMma MpeiHasHaucHa 118 TMoAroToBkH Oakanaspa M0
wanpasiermio  20.03.01 Texnocdepuas 0e30MacHOCTb, HANPABICHHOCTL = TexnocdepHasi
$€30MacHOCTb.

Hactoswas paGouas —mnporpaMma  JMCLHILTHHBI COCTABIGHA B paMKax —OCHOBHOI
npodecCHOHATbHOM 06pa3oBaTe/IbHONH MpOrpaMMel (OTIOIT) u y4uThIBaET 0COOCHHOCTH obyueHus
NpH MHKIIO3MBHOM 00pasoBaHui JHIL C OrpaHHYEHHBIMH BO3MOXKHOCTAMH 310POBbA (OB3) wu
MHBAJIH/OB.

CocTaBUTENb — JOKTOP OHONMOTHYECKHX HayK Barosckas E.K.

PaGouast mporpamMma JHCLHILIHHBI o0cysKIeHa Ha 3aceIaHHu kadenpsl «MareMaTHIeCKHe U
eCTeCTBeHHOHAYYHbIE HHCLHIUIMHBD

«14» mas 2024 r. (mpotokos Ne 9).
3aB. kapeapoi «MaremMaTH4ECKHE U eCTeCTBEHHOHAYUHbIE .
JMCLIMIUTHHED, JOKTOP TEXHHUECKHX HaYK, npogeccop -~  EM. bacapbirina
PaGouas nporpaMma  AMCLHMILUIHHBI onobpeHa  METOMYECKOH KOMHCCHEH ~ MHCTUTYTa

arpoMHKEHepHH

«1y» mas 2024 . (mpotokosn Ne 5).

HU.o. JUPEKTOpa WucTuTyTa % H.I". Kopreniyk
arpoOMHKXEHEPHH, TOKTOP

Meaarori4eckux Hayk, JOLCHT

Jlupextop Hayuuoii GHOIHOTeKN m At {;2— 1.B. lllatposa




11.

COJEPXAHME

[Inanupyemble  pe3yibTaTbl OOyd€HUS MO  JUCHUIUIMHE,
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHust OITOI
1.1. Ilenp u 3aga4u AUCHUTLIAHBI
1.2. KommereHUUHU U UHIUKATOPHI UX JOCTHKEHUN
Mecto qucuumiuHel B ctpykrype OITOIT
O0beM TUCIMIIMHBI U BUABI Y4eOHOH paboThI

COOTHCCCHHBIC

3.1.  Pacnpenenenue o0bemMa AUCUUIUIMHBI IO BUAAM y4eOHOW pabOThI

3.2.  Pacmpenenenue yueOHOTO BpEMEHH I10 pa3jiejaM U TeMaM
CTpyKTypa U cofiep)KaHue TUCIUIUINHBI, BKIIOYAIOIIEE MPAKTUIECKYIO OJTOTOBKY

4.1. CopepxaHue TUCIUTIIUHBI

4.2. CopeprkaHue JEKIIHHA

4.3. Copepxanue 1a00paTOPHBIX 3aHATUI
4.4. CopepxaHue MPAKTUYECKUX 3aHATUN

4.5.  Bunasl u cogepkaHue CaMOCTOSITEIbHOU pabOThI 00yUarOIINXCS

Y4eOHO-MeTonnYecKoe 00ecreueHue CaMOCTOATEIbHON paboThl 00YJaIOLIIXCS 110

JUCHHUITIINHE

DoHJ OLIEHOYHBIX CpC€acTB AJIA IMPOBCACHUA HpOMe)ICYTO‘lHOI;'I aTTcCTanuu

00y4aromuxcs Mo AUCHUTIINHE

OcHOBHas 1 JOIIOJIHUTCIbHAasA yqe6Ha;1 JuTeparypa, H606XO,Z[I/IM35{ JJ1s1 OCBOCHUA

JUCIIUILINHBI

Pecypchbl nHGOpMAIIOHHO-TEIICKOMMYHUKAIIMOHHOW ceTH « HTepHeT»,

H€06XOI[I/IMI)I€ JJIs1 OCBOCHUA JUCHUITIINHBI

MGTO)II/IquKI/IG YKa3aHus OJid 06yqafonmx051 IO OCBOCHHIO JUCHHUITIIMHBI

WHupopmalinoHHbIE TEXHOJIOTUH, UCIOIb3YyEMbIE IIPU OCYIIECTBICHUU

06pa3OBaT€J'II>HOFO nmponecca o JUCHUIIIMHE, BKIIOYad IEPCUCHb IPOTrpaMMHOI0

obecrieueHus 1 I/IHCI)OpMaLII/IOHHBIX CIIPpaBOYHbIX CUCTEM

MaTepI/IaHLHO'TeXHI/I‘lCCKaH 63.33., HCO6XOI[I/IMa$I AJIL OCYHICCTBIICHU A

06pa30BaTean0ro mmponecca o JUCHUIIINHEC

HpI/IJ'IO)KeHI/IC. ®oHJ OLIECHOYHBIX CpCACTB JIA TCKYHICTO KOHTPOJIA YCIICBAEMOCTU U

MIPOBEICHUS TPOMEKYTOUHOM aTTeCTallK 00y4JarOIIUXCs
Jlucr perucrpannu M3MEHEHUM
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1. [lmanupyemblie pe3yabTaTbl 00y4eHHUS M0 AUCHHUILUIUHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. Hean u 3a7a4m TUCHHUILIAHBI

BbakanaBp mo nanpasienuto noarotoBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITh
MOJITOTOBJICH K PEIICHHUIO 3a/1a4 MPO(ECCHOHAIBHON JCATEIBHOCTU CICAYIONIMX THUIIOB. MPOEKTHO-
KOHCTPYKTOPCKOM.

Heas qucnumiuHbl — cHOpMUPOBATH y CTYACHTOB CHCTEMY (YHJAAMEHTAIBHBIX 3HAHUH IO
XUMHH, HEOOXOTUMBIX ISl MOCIEAYIOIIeH MOJATOTOBKHA OakaiaBpa, CrocoOHOTO K 3(QexkTuBHOMY
PCIICHUIO MPAKTHYECKUX 33a4 CEIbCKOXO3SIMCTBEHHOTO IMPOM3BOJICTBA, a TAKXKE CIIOCOOCTBYIOIINX
JambHeHIIeMy pa3BUTHIO JINYHOCTH.

3agaun QTUCHMIJIMHBI:

— M3Y4YUTb OCHOBHBIC XHMHYECKHE SBJICHUS, OBIAACTh (PyHIaMEHTAJIHHBIMH TOHITHIMHU,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW XHMUH;

— cpopMHpOBaTH OCHOBBI HAYYHOT'O MHUPOBO33PEHUS K COBPEMEHHOTO XUMHUECKOTO MBIIIUICHUS;
O3HAKOMHUTBCS C HAYYHOH ammapaTypodl M METOJaMH XHMHUYECKOTO HCCJICIOBaHUs, MPUOOPECTH
HaBBIKH [TPOBEACHUS XUMHYECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBIACIATH XUMHUYECKOE COJIEpXKAHHE B MPOPECCHOHAIBHBIX 3a/avyax Oymymie
JeSTeTbHOCTH;

— OBJIAJICTh METOJJAMH PELICHHS TPOPECCHOHATIBHBIX 33/1a4.

1.2. InanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHUILIHHE (I0KA3aTeH
chopMUPOBAHHOCTH KOMIIETEHIIMA)

VYK-1. CrocobeH OCymIecTBIATh MOUCK, KPUTUYECKUH aHAIW3 M CHHTE3 MH(OpMAINH, NMPHUMEHSTH
CHCTEMHBIN TTOIXOJ ISl pEILICHUS TIOCTAaBICHHBIX 33134

Kon n HaumeHnoBanue
HHmkaTopa ®opmupyemsie 3YH
JOCTH>KEHUS
KOMITETEHITHH
3HaHus | OOy4aromuiics T0KEeH 3HaTh: OCHOBHBIE 3aKOHBI XUMUH,
SIBIICHHS U TIPOIIECCHI, HA KOTOPBIX OCHOBAHBI IPHHIINTIBI
VK-1.1 JeicTBUsL 00BEKTOB MPO(ECCHOHATBHOM NEATETbHOCTH U
AHanuzupyer 3anady, KOTOPBIE UCIIONB3YIOTCS JJISl PEIICHUS] HH)KEHEPHBIX 3a/1ad -
BBIZICIISIS €€ 0a30BbIC (1.0.17 -3.1)
COCTaBJIAIOLINE, ymenust | OOyyarommiics JOJDKEH yMETh: MCIIOJIb30BaTh OCHOBHBIE
paccMaTpuBaeT U XMMUYECKHE 3aKOHBI U MOHATHUS B IPO(ECCHOHANBHOM
npeaaraet NeSITeTTHHOCTH U JIJISl pEIICHUS] HHKSHEPHBIX 3a7ad -
BO3MOXKHBIE (1.0.17-VY.1)
BapHUaHThI PEIICHUS | HaBBIKK | OOyUYaIONIMIACS JOJDKEH BIIA/IETh: HABBIKAMH OTIHCAHUS
IOCTAaBICHHOM OCHOBHBIX XMMHUYECKHX 3aKOHOB, SIBICHHU U MPOLIECCOB, HA
3a/1a4y, OLICHUBAA X KOTOPBIX OCHOBAHBI IPUHITUIIBI IEHCTBUSI OOHEKTOB
NOCTOUHCTBA U npodeccHoHaIbHON AEATEIPHOCTU U KOTOPBIE UCHONb3YIOTCS
HEJIOCTATKH JUTSL pellieHus MHKeHepHbIX 3a1ad - (b1.0.11-H.1)
YK-1.2 3HaHus | OOy4aromuiics TOHKEH 3HaTh: XUMHUYECKYIO TPUPOY
Omnpenenser, BEIL[ECTB, CBOMCTBA BEIIECTB C AKIEHTUPOBAHUEM POJIU
UHTEPIPETUPYET U XMMHUYECKHX cBOMCTB 1 3ak0HOB (51.0.17 -3.2)




pamKXupyer
nHpopmaruio,
TpedyeMyto Jist
pelieHus
[MOCTABJIEHHOM
3a]a4u;
OCYIIIECTBIISIET TIOUCK
nHpopmanuu mo
pa3IMYHBIM TUIIAM

yMEHUS

OOyuaronuiics J0JDKEH yMETh: (POPMUPOBATh MPEACTABICHHUE
0 XMMHUYECKOW MPUPO/JIE BEIIECTB, CBOMCTBAX BEILIECTB C
AKIEHTUPOBAHUEM POJIH XMMUYECKHX CBOMCTB U 3aKOHOB, a
TaKKe MCIIOJIb30BaTh MOJIYYECHHBIX 3HAHUH MTPH
(bopMHPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
(61.0.17-Y.2)

HaBBbIKH

OOyJaronuiics TOJKESH BIIAJICTh: HABBIKAMH OTIICAHUS
XUMHUYECKON MPUPOJIbI BEIIECTB, CBOWCTBB BELIECTB C
AKIICHTUPOBAHUEM POJIM XUMUYECKUX CBOMCTB U 3aKOHOB, a

3arpocoB TaKXe UCIOJIb30BATh TOJIYYCHHBIX 3HAHUN TIPU
(bopMHpPOBaHUN KOMITJIEKCA TPUPOJOOXPAHHBIX MEPOIIPUATUI
(b1.0.11-H.2)
YK-1.3 OOyuaronuiics JODKEH 3HaTh: METOAMKH MTOUCKa, cOopa
ITpu oOpaboTke 00paboTku nH(OpPMAIUH; aKTyaTIbHbIC POCCUICKHE U
uHpOpMau 3apyOeXHbIe HICTOYHUKHU UH(OpMAIK B cepe
orTinyaet (aKThl OT npoeCCUOHATILHOMN JIEATEILHOCTH; METOJT CHCTEMHOT'O
MHEHH, anamm3a (b1.0.17-3.3).
UHTEpHpeTaIui,

OLICHOK, (hopMupyer
COOCTBEHHbIC MHCHHUS
" CYXJCHUA,
apryMeHTHPYET CBOH
BbIBOJbI U TOUKY
3peHHs

OO0yyaromuiicst JOJKEH YMETh: IPUMEHATh METOJUKH IIOKCKa,
cbopa u 06paboTku HH(GOPMAIIUHU; OCYILIECTBIATh
KPUTHUYECKUH aHaIU3 U CUHTE3 HH(OpMaLUH, TOJTYyYECHHON U3
pa3HbIX UCTOYHUKOB; MPUMEHSATh CUCTEMHBII MOAXO0/ JUIS
pemenus noctaBieHHbIx 3a1a4 (b1.0.17-Y.3).

OOyuaromuiicst TOJKEH BJIAJIETh: METOAAMHU [TOMCKa, cOopa U
00paboTKH, KPUTHYECKOTO aHaJIM3a U CHHTE3a NH(opmanuy;
METOAMKON CHCTEMHOTO TIOAX0/1a JUISl PEIICHHS
noctaBneHHbIX 3a7a4 (b1.0.11-H.3).

Huctunnuua «XuUMHUS» OTHOCHTCS K 00s3aTelbHOW YacTh OCHOBHOM MpodeccHoHaNbHOM

2. Mecto nucunmimabl B ctpykrype OITIOII

o0Opa3oBaTenbHOM MporpaMMbl OakajiaBpuaTa.

O6beM nucuuIUIMHbL cocTaBisgeT 3 3aderHble enuHuubl (3ET), 108 akagemuueckux 4acos,

(manee yacos).

3. O0bémM AuCHMIVINHBI U BUJbI Y4eOHOH padoThl

Z[I/ICI_[I/IHJ'II/IHEI HU3Yy4acTcCH:

- ouHas Gopma oOyueHus B 1 cemectpe;

- 3ao4Has Gpopma oOyueHus Ha 1 Kypce.

3.1. Pacnpenesnenne o0beMa AMCUMIIMHBI IO BHAAM Y4eOHOI padoThl

KoanuectBo yacos

Bt y1eOHoft pabotsi Ounas gopma 3aouHas popma
0o0y4deHus oOyueHus
KonraktHas pabora (Bcero), 48 14
B TOM YK CJI€e MPAKTHYECKAas MOAr0TOBKAa*
Jlexmmm (JI) 32 4




[Ipaktuueckue 3austus (113)

Jlaboparopusie 3ansaTus (JI3) 16 10
CamocrosiTesibHast padora odyuarummuxcs (CP) 60 92
Kontpoas - 4
Hroro 108 108
3.2. Pacnpenesnienne yueOHOro BpeMeHH 10 pa3ieiaM U TeMam
Ounasn ¢opma o0yueHus
B ToM gmcne =
No Bcero 2
HaunmenoBanue pazziena u TeMbI KonraktHas pabora e
/1 4acoB CP z
JI J3 | II3 Z
1 2 3 4 5 6 7 8
Paznen 1. OCHOBBI CTpOEHHS BEIIECTBA
1.1. | BBenenne. OCHOBHBIE 3aKOHBI XUMHUH. 6 2 2 - 2 X
1.2. | Xumus u nepuoandeckas cucreMma 14 4 2 - 8 X
aneMeHToB. CTpOeHHE aTOMOB. XUMHUYECKas
CBSI3b.
Pa3nen 2. B3zauMoaelcTBUS BEIIECTB
2.1. | Xumunueckas tepmoarHamMuka. OCHOBHBIC 22 8 2 - 12 X
3aKOHBI TEPMOJIMHAMUKH. XUMHICCKas
KHHETHKA. XUMUYECKOE PaBHOBECHE.
Paznen 3 PacTBopbl.
3.1. | XuMH4YecKre CUCTEMBI: PacTBOPHI, 18 4 2 - 12 X
aucrepcHbie cucTeMbl. OCHOBBI XUMUYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. DnekTpoXUMHUYECKUE TPOIIECCHI.
4.1. | DNeKTpOXUMHUYECKUE CUCTEMBI: KUCIIOTHO- 22 6 4 - 12 X
OCHOBHBIE U OKHCIIMTEILHO-
BOCCTAHOBHUTEJILHBIE CBOMCTBA BEIIECTBA.
lanbpBannYeckue dIeMeHTh. XUMHYECKHE
HMCTOYHHUKHU TOKA. DIEKTPOJIU3 COCTUHEHUM.
Koppo3us MeTainoB u 3amuTa OT KOPPO3HH.
4.2 | PeaknnonHast cnocOOHOCTH BEIECTB. 16 6 2 - 8 X
XnMHYecKre CBOMCTBA METAIIJIOB.
Pa3znen 5. DnemMeHTHI OpraHn4ecKol XUMHUH
5.1. | DneMeHThl OpraHMYECcKON XUMHUH, TTOJTUMEPHI, 8 2 2 - 4 X
OJIUTOMEPBHL.
KonTpoms - X X X X X
Hroro 108 32 | 16 | - | 60 -




3aounas popma o0OyueHust

B toMm gmcne
Ne Beero | KownrakThas paGora 2
HanmMeHnoBanwue paznenoB U TeM 3
n/m 4acoB =
JI JI3 I13 CP z
>
Pazgen 1. OCHOBBI CTpOEHHS BEIIECTBA
1.1. | Bsenenne. OcHOBHBIE 3aKOHBI XUMUH. 4 - - - 4 X
1.2. | XumMus u nepuoanyecKas cuctema 8 - 2 - 6 X
anemMeHToB. CTpoeHHE aTOMOB. XUMHUYECKas
CBSI3b.
Pazgnen 2. B3auMoelicTBUS BELIECTB
2.1. | Xumnueckast TepMoanHamMuka. OCHOBHBIC 13 1 2 - 10 X
3aKOHBI TEPMOJIMHAMUKH. XHMHYECKAs
KUHETHKA. XMMUYECKOE PABHOBECHE.
Paznen 3 PactBopsbl
3.1. | XuMHUECKHE CUCTEMBI: paCTBOPEI, 13 1 2 - 10 X
nucrepcHbie cucTeMbl. OCHOBBI XUMHYECKOTO
aHaJIN3a BOJHBIX PACTBOPOB.
Paznen 4. D1eKTpOXUMHUUYECKHE TTPOIECCHI
4.1. | DAEeKTpOXMMHUYECKHUE CUCTEMbI: KUCIOTHO- 15 1 2 - 12 X
OCHOBHBIE U OKUCIIUTEIBLHO-
BOCCTAHOBHUTEJLHBIE CBOMCTBA BEILIECTBA.
lanbpBannYeckue dIeMeHTE. XUMHYECKHE
HMCTOYHHUKHU TOKA. DJIEKTPOJIU3 COCTUHEHUM.
Kopposus MeTannos u 3amuTa OT KOPPO3HH.
4.2. | PeaknuonHast cmocOOHOCTH BEIIECTB. 15 1 2 - 12 X
XHUMHYECKHE CBOMCTBA METAIIJIOB.
KonTpo:s 4 X X X X 4
Hroro 108 4 10 90 | 4

4. CprKTypa H CoAECpKaHuE€ NUCHUIIJIMHBI, BKIIIOYAIIIEC MPAKTUYICCKYIO TOATOTOBKY

[IpakTHyeckas MOATOTOBKAa NpU pealn3allid y4eOHBIX MpPEIMETOB, KYypCOB, IUCHUIUIMH
(Momyneit) opraHu3yercst yTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPaKTUKYMOB, JJAOOPAaTOPHBIX
paboT M MHBIX aHAJOTMYHBIX BHUJOB Y4YeOHOH JAESITEeNbHOCTH, NPEIyCMaTPUBAIOMIMX Y4acTHE
o0yJaroImuxcss B  BBIIOJHEHHH OTAEIbHBIX DJIEMEHTOB paboT, CBA3aHHBIX C Oyaymie
Ipo(eCCHOHATILHOMN 1EATENbHOCTBIO.

[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B c€0Sl OTJENbHbBIE 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpBbIE TpeAyCMaTpHBAIOT TMepenady ydeOHoM uHopManuu oOydaromumcs, HeoOXOIUMOMN At
MOCJIEAYIOLIETO BHIMOIHEHHSI paboT, CBSI3aHHBIX ¢ Oyayiiel mpodecCHOHaIbHOU AesTeNbHOCTbIO.




4.1. Conep:xaHue TUCHHUILTHHBI
BBenenne
XuMus Kak 4yacTh ecrecTBo3HaHus. [Ipeamer xumuu. BeniectBo. Buibl XUMHYECKUX peaKIIUK.
CBsA3b XUMUU C APYTHMU HayKamMHu. 3HAYCHHE XUMHUU B (JOPMUPOBAHUU MBIIUICHUS, B U3Y4YCHUU
MIPUPOJIBI ¥ PA3BUTUU TEXHUKU. XUMUS U TTPOOJIEMBI SKOJIOTHUH.

OCHOBBI CTPOEHHUS BellecTBA

DJEKTPOHHOE CTPOCHUE aToMa M CHUCTeMaTUKa XHMHYECKHUX 23jeMeHTOB. KBaHTOBO-
MexaHunueckass mogenpb aroma. [Ipunuun [Maynu n npaBuno Xynaa. CTpoeHHEe MHOT03JIEKTPOHHBIX
atoMmoB. Ilepuonuueckas cucrema [[.MI. MenaeneeBa M H3MEHEHUE CBOMCTB JJEMEHTOB M HX
coeMHEHUH. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3JIEMEHTOB. XHUMHYECKass CBS3b.
OCHOBHBIE THUIIBI U XapaKTEPUCTUKH CBsi3U. KOBasleHTHAst U MOHHAs CBS3U. MeTO/1 BaJICHTHBIX CBSI3EH.
I'mbpunuzamus. I[lonsTne o0 MeToAe MOJEKYJSApHBIX opoOutaneii. CTpoeHHe W CBOMCTBa
npoctermux MoJiekyn. Tumbl B3aumojencTBust moliekyn. KomruiekcHbie coenunHenus. OCHOBHBIE
BU/JIbl B3aUMOJIEHCTBUS MOJIEKYJ. CUJIBI MEKMOJIEKYJISIPHOTO B3auMoieicTBUsA. BonopoiHas cBA3b.
JIOHOpHO-aKLIENTOPHOE B3aUMOJAECHCTBUE MOJEeKys. KoMiuiekcHble coenuHeHus. KomIuiekcs,
KOMILIEKCOOOpa3oBaTenu. JUTaH[Abl, 3apsi]l MU KOOPAWHALMOHHOE YHCIO KOMIUIEKCOB. THIIBI
KOMIUIEKCHBIX coeluHeHU. [IoHsITHE O TeopusaX KOMIUIEKCHBIX COCIWHEHHMI. XUMHS BEILIECTBA B
KOHJICHCUPOBAHHOM COCTOSIHUU. ATperaTHO€ COCTOSIHUE BeELIEeCTBA. XHMHUYECKOE CTpPOECHUE
TBepaoro Tena. AmMopdHoe cocrosiHMEe BemiectBa. Kpucramiel. KpucTamndeckue pemeTKH.
XuMmuueckas CBsI3b B TBEpAbIX Tejlax. Meraminyeckas CBsi3b M METaJUIbl. XHMMHYECKas CBA3b B
MOJYNPOBOJHUKAX W JUAIEKTpuKax. PeanmbHble kpuctawwibl. IIpocroe BemectBo. M3omepus u
AJUIOTPOIIHUS.

B3anmoneiicTBus BeniecTn

DJeMeHThl XUMUYECKON TepMOIUHAMUKH. DHepreTndeckue 3(PpQexTsl XUMHUUECKUX PEaKIni.
BuyTpeHHsA »Heprus u dHTaubnud. Tepmoxumusa. TepMOXMMHUYECKHE 3aKOHbBI WM YpaBHEHUS.
OHTanbnusi 00pa3oBaHUsl XHUMHUYECKUX coeluHeHud. CTaHIapTHOE COCTOSHHME. OHTPONUS U €€
M3MEHEHHE MPU XUMHUYECKUX Mpoleccax. DHeprus ['mub0ca u sueprus ['enpMronbia U ux U3MEHEHUs
P XUMHUYECKUX Ipoleccax. YCIOBUS CaMOINPOU3BOJIBHOIO MNPOTEKaHUS XMMHMUYECKHUX PpPEaKIMi.
VYcnoBust Xxumuueckoro pasHosecusi. OOpaTuMble U He0OpaTUMbIE peakKuu. XUMUYECKUNA MOTEHIHAI.
AKTHUBHOCTb ¥ KO3()PUIIMEHT aKTUBHOCTH.
Xumnueckoe U (a3zoBoe paBHOBecHs. 3aKoH JeiicTBusi Macc. KoHcTaHTa paBHOBecHs U €€ CBS3b C
tepmoguHamuueckumMu  QyHkuusimu.  [lpunnun  Jle-lllarense. Xwumuueckoe paBHOBecHE B
rereporeHHslx cuctemax. @azoBoe paBHoBecue. I[IpaBuino ¢a3. PacnpeneneHue BemecTB B
reTeporeHHbpIX cucremax. I[loBepxHocTHbie siBiaeHUs. CopOums. AACOpOIMOHHOE paBHOBECHE.
I'ereporennsle AUCIIEPCHBIE CUCTEMBI.
Xumunyeckass KuHeTHKa. CKOPOCTh TOMOT€HHBIX XHUMHUYECKUX peakuuid. OCHOBHOE XUMHUYECKOE
ypaBHEHHE. 3aBUCUMOCTb CKOPOCTH XMMHYECKHX PEAKIMI OT TeMIepaTypbl. DHEPrusi aKkTUBALUU.
I'omorennsiii katanus. LlenHeie peakuuu. OU3MYECKHE METOIBl YCKOPEHUS XUMHUYECKHUX PEAKIIH.
Konebarenbuble peakiuu. CKOPOCTh T€TEPOTeHHBIX XMMUYECKHX peakluil. ['ereporeHHbIit KaTamms.

PacTBOpbI.

Omnpenenenne M kiaccuuKalus pacTBOPOB. PacTBOpPBI HEINEKTPOIUTOB U BJIEKTPOIHUTOB.
Boanbie pacTBOpbI  3JEKTPOIMUTOB. ACCOLMHPOBAHHBIE W HEACCOLMHPOBAHHBIE SJIEKTPOJIUTHI.
CBoiicTBa PACTBOPOB AaACCOIMUPOBAHHBIX DIIEKTPOIUTOB. AKTUBHOCTh. OCOOEHHOCTH BOJIBI Kak
pacTBOpUTEIN. DIEKTPOIUTHYECKasE AUCCOLMAIM BoAbl. BomoponHbiii nokasarens cpenbl. oHHBIE
peakuuu B pacTBopax. Jluccounuamusi KOMIUIEKCHBIX COEAUHEHH. Teopusi KHUCIOT U OCHOBAHUM.
KoHCTaHTBI KUCTTOTHOCTH U OCHOBHOCTH.

Konnounneie cucremsl. JlucnepcHOCTh U AUCTIEpCHBIE cUCTeMbl. Kitaccudukanus KoJIouIHbIX
cucteM. 305 U renu. Munesmsl 1 ux crpoenue. [lonydeHne KoIIouIHbIX pacTBOPOB. Y CTOMYMBOCTh



KOJUIOMJHBIX CHUCTEM, ONITHYECKUE M IEKTPUYECKUE CBOMCTBA. METOXBI MONYYECHHS U pa3pyLICHUsS
KOJUIOMAHBIX cucteM. Kotonasl B mpupoaHbIX cucteMax. PacTBopbl moauMMepos.

JIEKTPOXMMHYECKHE IIPOLECCHI.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE IIPOLIECCHI. Onpenenenue 51 KJaccu(puKanus
NMEKTPOXUMHYECKUX TIporeccoB. 3akoHbl Papanes. TepmoauHamuka 3IEKTPOAHBIX IIPOLECCOB.
[Tonatue 00 5>NMEKTPOAHBIX MOTeHIManax. lampBanumdeckue snemeHThl. JDJIC u ee u3MepeHue.
CrangapTHbIi BOIOPOAHBIM 3JIEKTPOJ M BOAOPOJHAs IIKajJa MOTEHUUAIOB. YpaBHeHHe HepHcra.
[loTeHuManel METAIMYECKUX, Ta30BbIX U  OKUCIHUTEIbHO-BOCCTAHOBUTENIBHBIX  3JIEKTPOJOB.
HoHceneKkTuBHbIE 3JEKTPOAbl U CeHCOpbl. MemOpanbl M MeMOpaHHbIH noTeHuuan. Kuneruka
ANEKTPOAHBIX IPOLECCOB. DJIEKTPOXUMHUYECKAs] M KOHLEHTPALMOHHAs MOJSpU3aLus. DJIEKTPOIH3.
ITocenoBarenbHOCTh MIEKTPOAHBIX MPOLECCOB. BRIX0A 1O TOKY. DJIEKTPOJIN3 C HEPACTBOPUMBIMU U
PacTBOPUMBIMU aHOJIAMHU.

Koppo3us n 3amura MeTaioB U CIu1aBoB. OCHOBHBIE BBl KOPPO3HH. XUMUYECKasi KOPPO3US.
DnekTpoxummuieckas koppo3us. Kopposus noa aerictBueM OMy>KJAIOMIUX TOKOB. METOIbI 3allIUTHI OT
KOPpPO3UU: JIETMPOBAHUE, DJIEKTPOXMMHUYECKAs 3allUTa, 3allUTHBIC NOKPHITHS. M3MeHeHue CBONCTB
KOPpO3HOHHOM cpeibl. MTHruOuTOpHl KOPPO3HUH.

ONEKTPOXUMHYECKHE CUCTEMBI. XUMHYECKME MCTOYHHUKM TOKa. OJIEKTPOXMMHYECKHE
SHEPrOYCTAHOBKH. OJIEKTPOXHUMHUYECKHE NpeoOpa3oBaTesid, KOHACHCATOPHL. JIEKTPOXUMHUYECKAsS
00paboTKa METaIOB. DICKTPOXUMUYECKUE TTOKPBITHSL.

PeaknmoHnHas cnocOOHOCTH BeleCTB. XMMHUUYECKHE CBOMCTBA METAJIJIOB.
BemecTBO 1 ero yucToTra. AHAIUTUYCCKUI CUTHAT B €T0 BUIBI. XUMHYSCKass UICHTH(DUKAIIHS.
KucnoTHO-OCHOBHOE M OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHOE THUTpPOBaHME. [ paBUMETpUUECKUU U
KOJIOPUMETPUUYECKUMN aHATTN3. DIEKTPOXUMUYECKUE METObI aHATTN3A.

4.2. Cogepxanue JeKIu

Ounasn gopma o0yueHus
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1 | Beenenue. OCHOBHBIC MOHATHS W 3aKOHBI XuMHH [Ipeamer xumuu. 3HadeHHE 2 +

XUMHH B HAYYHO-TEXHUYECKOM ITporpecce OCHOBHBIE MIOHATUS U 3aKOHBI XUMHH.
XuMmus U nepuojudeckas cuctema snemMeHToB. CtpoeHue atoMoB CoBpeMEHHbIE
IPEACTABICHUS. O CTPOCHUU aTOMOB DJIEMEHTa, OCHOBAHHBIE HAa HEKOTOPBIX
MIOJIOKEHUAX KBAaHTOBOM MEXAHMKH: JIBOMCTBEHHAs KOPITYCKYJISPHO-BOJIHOBAs
IIPUPOJA DJIEKTPOHA, IPUHIUI HEOIIPEACIIEHHOCTH, KBAaHTOBbIE uncia. [IpuHumn
[Taynu. [lpaBuna W MOPSIOK 3allOJIHEHUS AaTOMHBIX OpOUTanel, NpaBUIIO
KneukoBckoro, Xynaa, 3anper Ilaymm  MHOTORJIEKTPOHHBIX  aTOMOB.
B3auMOCBA3p pacHoIOKEHUsT DSJIEKTPOHOB B aTOMAaX C HMX XHUMHYECKUMU
CBOMCTBAaMH.




[lepuoanueckuii 3akKOH B CBETE CTPOEHHUS aTOMOB, NEPUOJUYECKAs CHUCTEMa
37eMeHTOB. HekoTopble XapakTepUCTUKH aTOMOB 3JIEMEHTOB: pPalyChl aTOMOB U
MOHOB,  SHEpPrusi  HMOHM3AIMH,  JHEPrus  CPOJCTBA K  DBJIEKTPOHY
ANEKTPOOTPHUIIATENILHOCTh. XHUMUYECKasi cBs3b HopmanbHoe M B0O30YXIEHHOE
coctossHEe aToMOB. OCHOBHBIE THUIIBI U XapPAKTEPUCTHUKUA XUMUYECKOM CBS3U:
METO/I BaJICHTHBIX CBA3€H, OHATHE O METOJIe MOJICKYISIPHBIX opOuTaneii. CBs3b
KOBAJICHTHAsI, JOHOPHO-AKIENTOPHAs,, MOHHAs, METaUIMuecKasi, BOJOPOJIHAS.
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THUIA XUMUYECKOU CBSI3U.

XyUMHUYECKasi  TEPMOJMHAMHKA. OcHOBHbIE NOHATUSA U 3aKOHBI.
TepmonuHaMuueckass cuUCTeMa. BHYTpEHHsI JHEprus TEPMOIMHAMHYECKOU
cuctembl. TemoBoit »(dext peakuuu. IlepBoe Hayao TEPMOAMHAMUKH.
Onransnus. Tepmoxumuueckue ypaBHeHus. 3akoH Il'ecca. Bropoe Hagaino
tepmoauHamMuku. CranmaptHas dHTponus. DakTopbl (HTPONUHHBIN |
SHTAJIBIIUNHBINA),  ONPENENAIOIINE  BO3MOXHOCTh  WJIM  HEBO3MOYKHOCTb
CaMOIIPOMU3BOJILHOTO  TPOTEKaHusi mporeccoB. M300apHO-U30TepMUYECKUil
notreHuuan. HampaBieHHOCTP XMMHUYECKHUX IpoLeccoB. DHeprus I'eabmroibia
(M30XOPHO-U30TEPMHUUECKUN TOTEHIHA).

XuMuYecKasi KHHETHKA. XUMMHUUYECKOE paBHOBECHE [ 'OMOT€HHBIE U TETEPOreHHbIC
XUMHYECKUe mpoiiecchl. CKOPOCTh U MEXaHU3M peakiuu. DakTopbl, BIMUSIONINE
Ha CKOPOCTh XHMHUYECKHX peakiMil. 3aKOH JEHCTBYIOIIMX MacC, KOHCTaHTa
CKOPOCTH, KMHETUYECKHE YPaBHEHHUs, MOPSAJOK PEaKUUHU. DHEPrusl aKTUBALIUH,
npaBwio Bant-T'odda, ypaBuenme Appenmyca. Karamms. Cwmemenue
xumudeckoro pasHoBecus. [Ipunuun Jle-Illarense.

Hucniepcusie cucteMbl. PactBopsl Kiaccmukamuss AUCHEPCHBIX  CHCTEM.
['pybonucriepcHble CHUCTEMBI, HUX CBONCTBA M HCIIOJIB30BAHHE B CEIHCKOM
xo3siictBe. Komtonanele pacTBOpbl, OCOOEHHOCTH CTPOEHHUS, CBOMCTBA.
PacTtBOopbl, Kak romoreHHsle cucteMmbl. CrnocoObl BBIpaKE€HHUSI KOHIIEHTpPAILIUH
pactBopoB. Teopusi pa30aBIEHHBIX pPAacTBOPOB, HE3IEKTPOIUTOB. (Ocmoc.
Ocmotnueckoe nasneHue. JlaBneHue HacblIEHHOro mnapa. Temmeparypa
KUIIEHUS W 3aMep3aHus (KpUcTauin3anus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns 1y HERJIEKTPOIMTOB M AJIEKTPOJIUTOB, HCIIOJIB30BAHHE UX JUIA
W3TOTOBJICHUS OXJIQXK/IAIOIIUX U AHTHOOJIEIEHUTENIbHBIX CMa30K U >KHJKOCTEH.
AnTudpusbl. CunbHble W cialble >1eKTposiuThl. KoHCTaHTa M CTeneHb
nuccorainuu. M3otonnuecknit koddduiment. 3akon pazdasieHus: OcTBaibaa.
HNonHoe mnpoussBenenue Boabl. Bomoponssiid mnokasarens. ['mapomus. Ero
3HaueHUue npu UCIOJIb30BaHUHU ynoOpeHuit u SKCIUTyaTaluu
CEIbCKOXO035MCTBEHHONW TEXHUKH.

3J'I€KTpOXI/IMI/I‘~I€CKI/IC cucTteMbl. OKHCIUTEIBHO-BOCCTAHOBUTEILHBIE
MponeccChl: OIPEACICHUC, TCPpMOAWHAMUKA, HAIIPABICHHOCTb, BO3MOXHOCTbH
IMPOTCKAHUA B 3aJaHHOM HaIIPAaBJICHUU. BHGKTpO,ZIHHﬁ MOTCHIMAJI Ha IpaHUIC
T CTCpOTCHHOﬁ CUCTCMbI MCTAJUI-DJICKTPOJIUT. CTaHI[apTHBIﬁ BHCKTpOﬂHBIﬁ
MNoTeHUUall, psAaa HaIIpsKCHHUSI MCTAJJIOB, €ro 3HAa4YCHHUC. I'anpBanngeckue
9JICMCHTHI. HpI/IHI_II/IH pa6OTLI. XYUMHUYECKHEe HCTOYHMKHM TOKa. ((CYXI/IG))
SJICMCHTBI, AKKYMYJIATOPBI, TOIJIMBHBIC 3JICMCHTEI.

Koppo3uss meramnoB. 3amura OT KOppo3uu. XHMHYECKas W
NIEKTPOXUMHUYECKaAsT Koppo3us. [IpmuMHBI M MeXaHW3M D3JIEKTPOXMUMHUYECKOMN
KOppo3uu. Yiiep0O, NpudIuHsSeMbIii Kopposuei. Koppos3usi ¢ KucimopomgHoi u
BOJOPOAHOU Jenosisipusanuen. MeToas! 3aluTel OT KOppo3uu. JIakokpacoyHsle
U METAUIMYECKHE TIOKPBITUS, MPOTEKTOPHAs  3aluTa, JJIEKTPO3allIMTA.
WHrubuTopsl KOPPO3HH.
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ONEeKTpoau3 paciulaBOB U BOAHBIX PacTBOPOB  AJIEKTPOJIUTOB.
[locnenoBarenbHOCTh pa3psiia YaCTULl HA JJIEKTPOJAX IPH DIEKTPOJIHM3E B
3aBUCUMOCTM OT BEJIMYUHBI AJIEKTPOAHOro mnoreHuuana. llonspusanus npu
anektpoisnse. [lepeHanpsikenue.

Hrtoro

32

15%

3aounas popma oOyueHust

n/n

Kpatkoe conepxanue nekuui

Kom-
BO
4acoB

IpakTuyeckas
IIOJArOTOBKA

Beenenne. OcHOBHBIE NMOHATHS M 3aKOHbl XuMuu [IpenMer xumuu. 3HaueHue
XUMHH B HAYYHO-TEXHUYECKOM ITporpecce OCHOBHBIE MIOHATUS U 3aKOHBI XMMHH.
XuMmus U nepuoudeckas cucrema 3iaemMeHToB. CtpoeHue atomoB CoBpeMEHHbIE
IIPEJICTABICHUS. O CTPOCHMHM aTOMOB JJIEMEHTA, OCHOBAHHBIE HAa HEKOTOPBIX
IIOJIOXKEHUSAX KBAaHTOBOM MEXAaHMKH: JIBOMCTBEHHAs KOPIIYCKYJISIPHO-BOJIHOBAs
IIPUPOJIA PJIEKTPOHA, IPUHIIMII HEOIIPEIEICHHOCTH, KBaHTOBBIE yncia. [IpuHumn
[Taynu. [lpaBuna W MNOpPSJIOK 3alOJHEHUS AaTOMHBIX OpOUTalied, IMpaBUIIO
KneukoBckoro, Xynpa, 3anper Ilaynm  MHOrO3J€KTPOHHBIX  aTOMOB.
B3anMOCBs3b  pacHoONOKEHUs DJJIEKTPOHOB B aTOMAaX C MX XHMHYECKUMU
CBOMCTBAaMH.

[lepnonnueckuil 3aKOH B CBETE CTPOCHMS ATOMOB, NEPHOAUYECKAs CUCTEMA
371eMEeHTOB. HekoTopble XapakTepUCTUKN aTOMOB 3JIEMEHTOB: PaJNyChl aTOMOB U
WOHOB,  DJHEpPrus  WOHM3ALUM, DHEPruUs  CPOACTBA K  DIIEKTPOHY
3JIEKTPOOTPHULIATENIBHOCTh. XUMHUYecKas cBsi3b HopmanbHOe M BO30YyKIEHHOE
coctosiHue aroMoB. OCHOBHBIE THUIIBI U XapaKTEPUCTHUKU XMMHUYECKOM CBS3U:
METOJ BJICHTHBIX CBSI3€H, MOHATHE O METOJE MOJIEKYJIApHBIX opOuTaneil. CBs3b
KOBAJICHTHAs1, JOHOPHO-AKLENTOPHAsl, HWOHHAs, METAJLUINYECKas, BOJOPOIHAS.
3aBHMCHMOCTb CBOMCTB BEIECTB OT THIA XUMHUYECKON CBSI3H.

+

X¥uMHYECKass ~ TEPMOJIMHAMMKA. OcHoBHbIE ITOHSATHUSA u 3aKOHBI.
TepmoauHamuueckass cucremMa. BHYTpeHHsAs DJHeprus TepMOAMHAMUYECKOMN
cucreMbl. TeroBolt »¢dekr peakuuu. I[lepBoe Hadamo TEPMOIUHAMUKHU.
OHnranenus. Tepmoxumuueckue ypaBHEHHMs. 3akoH ['ecca. Btopoe Hauano
tepmoauHamMuku. CraHpaptHas HHTponus. DakTopbl (PHTPONUMHBIA U
DHTAJIBIUNHBIA),  ONPENENAIOIIAE  BO3MOXKHOCTb  WJIM  HEBO3MOXHOCTb
CaMOIIPOM3BOJIBHOTO  MPOTEeKaHWsl mporeccoB. M300apHo-n30TepMHUUECKU
noreHuuan. HampaBlneHHOCTh XMMHUYECKUX IpoleccoB. JHeprus I'enmpMromnsna
(M30XOPHO-U30TEPMUUYECKHUI TOTEHIINAT). XUMHUECKasi KHHETHKA. XUMUYECKOE
paBHOBecHE ['OMOTE€HHBIE U FE€TEpOTreHHblE XUMHUUYECKHE Ipouecchl. CKOpoCTh 1
MeXaHu3M peakuuu. DakTopsl, BIUAIONIME HA CKOPOCTh XUMHUYECKHX PEAKIUN.
3aKOH JEHCTBYIOIMX MAacC, KOHCTAHTa CKOPOCTH, KMHETHUYECKUE ypaBHEHUS,
NOPSAOK peakiuu. DHeprus akTtupauuu, mnpaswio Baut-I'odda, ypaBHeHue
Appennyca. Karamus. Cwmemenne xumudeckoro pasHoBecus. [Ipumnnun Jle-
[Tarense.
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3 | Hucnepcubie cuctembl. PactBopbl Kraccudukamuss AHCTIEPCHBIX CHCTEM. 1
['pyOonucriepcHble CHUCTEMBI, WX CBOICTBA M HCIOJB30BAHHE B CEIHCKOM
xo3siictBe. Komtounnele pacTBOpbl, OCOOEHHOCTH CTPOEHMs, CBOMCTBA.
PactBopbl, kak roMoreHHble cucTeMmbl. CrocoObl BbIpaXXEHHS KOHLEHTpPaLUu
pactBopoB. Teopust pa30aBICHHBIX pPAacTBOPOB, HEIMEKTPONHUTOB. (OcMoc.
Ocmotuueckoe naBneHue. JlaBneHwe HachllleHHOTo mapa. Temmepatypa
KHUIICHUS U 3aMep3aHus (KpUCTaJLTU3alus) pacTBOpoB. 3akoHbl Bant-I'odda u
Payns pans  HEdNEKTPOIUTOB U DIIEKTPOJIMTOB, HCIOJIB30BaHUE HX IS
W3TOTOBJICHHS OXJIXKIAIOMUX U aHTHOOJICEHUTEIFHBIX CMAa30K M JKUIKOCTEH.
AnTudpussl. CunbHbie W cilabble 2JIeKTpoNUThL. KOHCTaHTa W CTENeHb
nuccoranuu. M3otonnuecknii koadduiment. 3akoH pazdasienus OcTBasibaa.
HNonHoe mnpousBeneHue BoAbl. Bomopoxsbsli mnokasarens. ['mapomus. Ero
3HaYCHHE npu WCIOJIb30BAHUN ynoopenuit u JKCIUTyaTaluu
CEJIbCKOXO03MCTBEHHON TEXHHUKH.

4 DNEKTPOXUMUYECKUE CUCTEeMbl. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC 1
IpPOLIECChl: ONpeAeTeHne, TEePMOAMHAMHUKA, HAIpPaBICHHOCTb, BO3MOXHOCTb
IIPOTEKaHUsl B 3aJJaHHOM HalpaBJIEHUHU. DJEKTPOJHBIN MOTEHIMAl Ha TPaHULE
TETEPOr€HHOM CUCTEMBI METAIUI-IIEKTPONUT. CTaHAApTHBIA  3JIEKTPOJHBIN
NOTEHLMAN, psAJ HAOpsyKEHUS METaIoB, €ro 3HadeHue. [anbpBaHHueckue
sneMeHThl. [lpuHnmn pabGoTbl. XHMMHYECKHE HCTOYHHMKM ToKa. «Cyxue»
AJIEMEHTBI, aKKYMYJIATOPbI, TOIUIUBHBIE JIEMEHTHI.

Koppo3us MerajioB. 3ammra OT KOppo3uM. XHMHYECKas U
AIIEKTpPOXUMHUYECKasi Koppo3us. [IpHumMHBI M MEXaHHU3M 3JIEKTPOXUMHUYECKON
Koppo3uu. Yuiepd, mpuuuHsemblii kopposuei. Kopposus ¢ kucinoponHoit u
BOJOPOJHOU Jenoisipu3anueii. MeToabl 3alMThl OT KOppo3uu. JIakokpacodHbIe
U METAUIMYECKUE IOKPBITHS, MPOTEKTOpHAs 3allUTa, 3JIEKTPO3alluTa.
WMHruburopsl KOppo3uU. ODIJEKTPOJIM3 pacljaBOB M  BOAHBIX PAaCTBOPOB
anekTponnToB. IlocmenoBarenbHOCTh paspsia 4YacTULl Ha 3JEKTpoJax Ipu
JIEKTPOJIN3E€ B 3aBUCUMOCTH OT BEJIWYMHBI DJJIEKTPOJHOrO TMOTEHIHMAJA.
[Tonsspuzanus npu snexrponuse. [lepenanpsixkenue

Hroro 4

15%

4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI

Ounas ¢popma o0yueHus

Kon-
HaumenoBanue 1ab0paTopHbBIX 3aHITHIA BO
4acoB

[IpaxkTuyeckas
M0JI'OTOBKA

Kiaccel HeOpraHM4ecKux COCTMHEHUI

OHpCIleJ'IeHI/IC OKBHUBAJICHTA MCTaJljia.

XuMH4ecKasi KHHETHKA. XUMHUYECKOE PAaBHOBECHE

DJeMEHThl KadyeCTBEHHOT'O M KOJWYECTBEHHOI'O aHajn3a. Onpez[eneHHe
KECTKOCTHU BOJBI.

1
2
3. XuMHUecKas TCPMOAWHAMHKA.
4
5

N N INININ

+| [+ [+ ]+

6 PacTBOpEI 2JIEKTPOIUTOB U HEDJIEKTPOIMTOB. PacyeTsl Mo MpUrOTOBICHHUIO
" | DJIEKTPOJINTOB U aHTU(PU30B.

N

7. OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIIUH. 2

8. | DnekTpoan3 BOJHBIX PACTBOPOB COJIEH. 2

Hroro 16

25%
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

3aounas popma o0OyueHust

o
Ne ) Koun- § ‘%
W HaumeHoBaHue MpakTUYECKUX 3aHATUN BO = é

4acoB é e
1. | Knaccel HeopraHu4eckux coeIMHEeHUN 2 +
5 DONeMEeHThl KaueCTBEHHOT0 U KOJMYeCTBeHHOro aHanmuza. Omnpenenenue 5
YKECTKOCTU BOJIBI.
3 Konnenrpanust pactBopoB. [IpuroToBieHue 3IEKTPONUTA IS KHCIOTHOTO 5 +
aKKyMyJiaTopa. ['aJpBaHUYECKUE 3JIEMEHTHI.
4 | DeKTpoau3 BOJHBIX PACTBOPOB COJICH. 2 +
5 | Koppo3us meramioB. 3ammra 0T KOPPO3UHU. 2 +
HTtoro 10 | 25%

4.5. Buapl u cofepskaHHe CaMOCTOATeIbLHONH PaGoThI 00yYaromuxcst

4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOMIMXCs

KomnunuectBo yacoB

Bunel camocTosTenbHON paboThl 00yYarouXcs ITo ounoit ITo 3a0uHOM
dbopme dbopme
o0OyueHus o0OyueHus
[ToaroToBka K MpakTUYECKUM 3aHSTHSIM - 12
[TonroroBka k 1a00PATOPHBIM 3aHATHUSAM U K 3aIIUTE 24 28
71a00paTOPHBIX PaboOT
BolnosiHeHne KOHTPOJIbHOM pabOTHI - -
CaMOCTOATEIbHOE N3YUYEHHE OTIENBHBIX TEM U BOIIPOCOB 36 50
IToaroroBka K MpPOMEXKYTOYHOM aTTECTAUH - -
Hroro 60 90
4.5.2. ConepxaHue caMOCTOSITEIbHONW pabOoThI 00yUYaromUXCs
Kon-Bo
Ne 4acoB
wn HaumeHoBaHue TeM U BOIIPOCOB o ETp—
gopwa | dopwa
o0yueHus 00ydeHHs
1 OcCHOBHbBIE 3aKOHBI XUMHUH: COXPAaHEHUS MAaTEPUU U SHEPTHH, TOCTOSHCTBA 4 4
COCTaBa, KPaTHBIX OTHOLIEHUI, ABOTaIpo.
2 BeinmonHenue ynpakHEHHH 1O COCTaBICHHUIO DJIEKTPOHHBIX (OPMYI 4 8
HIIEMEHTOB.
3 [Mepuonuueckmii 3akon J[.M. MengeneeBa, meproauveckas CcUCTeMa 4 10
HJIEMEHTOB.
4 Pemenne pacueTHbIX 3aady Ha ONPEIEICHUE DSHTAIBIIAH, SHTPOIUH, 10 14
sHepruu I'u60ca.
5 Pemenue 3amad Ha ompeAeieHHEe CKOPOCTH XUMHUYECKUX pEaklIuid B 10 14

13




3aBUCHMOCTH OT KOHIICHTpAIlMM W TeMIieparypbl. PaBHOBecue. BnmsHue
JIaBJICHUS, KOHIICHTPAIlMU ¥ TEMIIEpaTyphl Ha CMEIIEHNE XUM. pAaBHOBECHSI.

6 CriocoObl  BbIpa)KEHHS KOHIIEHTpAallMM pacTBOPOB (MaccoBas J10Jis, 8 14
MOJIApHOCTH). Pernienue 3agay Ha pacyeT KOHIEHTPalluil pacTBOPOB.

7 CocrapiieHHe CXeM TralibBAaHMYECKOro 3eMenTa, pacuer J.J].C. 10 14

8 N3yuenne XuMHYeCKMX CBOMCTB MeTalioB. CoOCTaBICHHE XHUMHYECKUX 8 14
YpaBHEHUM.

HTtoro 60 90

5. YueOHO-MeTOANYeCKOe o0ecTieyeHrne CAMOCTOATEILHOH padoThl 00y4arouXxcs 1o
AUCHMILIAHE

Y4eOHo-MeTonuueckue pa3padorku umerores B Hayunoit  6ubimoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. 'maponu3z conet [DnexkTpoHHBIH pecypc]| : Meroa. Yka3. s camocToATeNnbHON pabOThI
CTYICHTOB [0YHOU M 3a04HOU (dopMbl 00yueHus HampapieHuil 35.03.06 Arpoumskenepus, 13.03.02
OnexTposHepreTrka M 3iekTporexHuka, 19.03.02 IlpoaykTel HUTaHHWS U3 PACTUTEIBHOTO CBIPHS,
23.03.03 Dkcmyaranus TPaHCHIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILJIEKCOB, CHEIHaTbHOCTU
23.05.01 Hazemnsle TpancmopTHO-TexHONOTHYeckue cpenctBa] / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Unctutyt arpounkenepun .— Yensounck: FOxuo-Ypansckuii [AY, 2019 — 18 c.
: Tabn. — C npun. — bubmuorp.: c¢. 18 (3 na3e.).— 0,3 MB.— Jloctyn W3 JOKaJIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Krnaccel HeOpraHMYeCKHX COEAMHEHUN [DNeKTpoHHBIM pecype] : merton. Ykas. s
CaMOCTOSITENTLHOW pabOThl CTYICHTOB [OYHOW W 3a04HOU (opmbl 00yueHus HampasieHuir 35.03.06
Arpounkenepus, 13.03.02 Dnexkrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOro  cbipbsi, 23.03.03 Okcrulyatauus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIMH U
KOMIUIEKCOB, cnermaibHocT 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
Ypameckmii [AY, 2019 .— 29 c. : wr., Tabn .— C npwr. — bubmmorp.: ¢. 28 .— 0,3 MB .— Jlocrtyn
U3 JokanpHOM cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DnexTpoiau3 BOJHBIX DPACTBOPOB coJiel [DIJIEKTpOHHBIM pecypc] : Merox. Yka3. s
CaMOCTOATENILHON pabOThl CTYJIEHTOB [0OYHOM W 3a04HOM (opMbl oOyueHus HampasiaeHui 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekrporexHuka, 19.03.02 ITpogykrsl nutaHus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH |
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / cocT.
E. K. Barosckas ; IOxno-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckuit 'AY, 2019 .— 20 c. : Tabna. — C npun. — bubnuorp.: ¢. 20 — 0,2 MB .— Jloctyn u3
JoKanbHOH cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE peaKIMK [DIEeKTPOHHBIN pecypc]| : meton. Yka3z. s
CaMOCTOSITENTLHOM paboThl [AJi1 OakanaBpOB OYHOW W 3a04HON (QopMbI OOyUEHHUs HaIpaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnextposHepretrika W snekrporexHuka, 19.03.02 IIpomgyxTsl
MUTAHUS U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcrmtyaTaiust TpaHCIOPTHO-TEXHOJIOTUYECKUX MAILUH U
KoMIUIeKcoB, cneruanbHocTH 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; FOxno-Ypansckuit 'AY, Uactutyr arpounkenepun .— Yensounck: HOxHo-
VYpansckui T'AY, 2019 — 10 c¢. — 0,2 MB.—JlocTtyn U3 JOKaJbHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmoaunamuka. Kunetnka [DneKTpoHHBIN pecype] : Meroa. Yka3z. s caMoCTOATENbHOU
paboThl CTYIEHTOB [0YHOM M 3a0uHOM (GopMbl 00yueHus HampasieHud 35.03.06 ArpouHxkeHepus,
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13.03.02 DnekTposHepreTrka u sjekTporexHuka, 19.03.02 ITpoaykTsl muTaHus U3 PaCTUTEIBLHOIO
celppsi, 23.03.03 Okcrulyatauus TpaHCIOPTHO-TEXHOJIOTMYECKMX MAalIMH U KOMIUIEKCOB,
cnenmanbHocT  23.05.01 Haszemubple TpaHCcOpTHO-TeXHONOTHYeckue cpencreal] / cocr. E. K.
barosckas ; FOxHo-Ypanbckuii 'AY, Uncturyt arponmkenepun .— YensOunck: KOxHo-Y panbckuii
Ay, 2019 — 12 c. : tabn. — bubmuorp.: ¢. 12 — 0,2 MB .— JlocTyn W3 JIOKaJbHOU CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

6. @oH1 OLIEHOYHBIX CPEACTB ISl POBeAeHHsI
NMPOMEKYTOUYHOM aTTeCTAlMHU 00y4AIOIINXCS 10 JUCHUIINHE

Jjis ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywarommxcst TpedoBanusim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U IPOBEIEHUS
MPOMEKYTOUHOM arTecTanuu oOyyaromuxcs 1o gucuuiuinHe. @OHA OLUEHOYHBIX CPENCTB
npencrasicH B [Ipunoxenun.

7. OCHOBHAA M IONOJIHUTEJIbHAS y4eOHasl JTUTEePATypa, He00X0AUMAas 1JIs OCBOCHUS
JTUCIHHUIITHHBI

OcHOBHasl ¥ JOTIOJIHUTEbHAS yaeOHas uTeparypa umeercs B Hayanoii  Oubnmoreke u
ANEeKTpOHHOU nHpOopMamoHHO-00pa3oBarensHOi cpene PI'BOY BO I0xno-Ypansckuii [AY.

OcHoBHas:

1. AxmeroB, H. C. O6mas u Heopranmveckas xumus / H. C. Axmeros. - 13-e uza., crep. -
Cankr-IlerepOypr : Jlans, 2023. - 744 c. - ISBN 978-5-507-45394-8. - Tekcr : snekTpoHHbIi //
Jlanb : a1ekTpoHHO-0MOIMoTeYHas cuctema. - URL: https://e.lanbook.com/book/267359

2. O6mras xumusi. Teopust u 3amaun / H. B. Koposun, H. B. Kynemos, O. H. ['onuapyk [u
ap.]; nmon penakuuerr H. B. Koposuna u H. B. Kynemosa. - 7-e uzn., crep. - Cankt-IlerepOypr:
Jlanp, 2023. - 492 c. - ISBN 978-5-507-45895-0. - Tekct: snexTpoHHbIi // JlaHb: 3JIEKTPOHHO-
oubnmoteunas cucrema. - URL: https://e.lanbook.com/book/291182

3. Mumnaesckas, JI. B. OOwmas xumus. a8 HHKEHEPHO-TEXHUYECKUX HaIlpaBJICHUN
MOJITOTOBKM M clieluaibHocTel : ydeOHoe mocooue / JI. B. Munaesckas, H. A. Illeronuxuna. -
Cankt-IlerepOypr : Jlanp, 2020. - 168 c. -ISBN 978-5-8114-3837-2. - TekcT: 37eKTpOHHBIH //
Jlanb: anekTpoHHO-OMOMMoTeuHas cucrema. - URL: https://e.lanbook.com/book/126907

JdomosiHnTEIBHAS:

bopzosa, JI. JI. OcHoBbl oOmielt xumuu : ydebnoe mocodbue / JI. JI. Bopszoma, H. 1O.
Yepuukosa, B. B. Skymes. — Cankr-IlerepOypr : Jlanb, 2022. — 480 c. — ISBN 978-5-8114-

1608-0. — Texct : amexTpoHHbIH // JlaHb : snekTpoHHO-OMONMMOTEeyHas cuctema. — URL:
https://e.lanbook.com/book/211691.

Eropos, B. B. O0mas xumwus : yueOnumk s By3oB / B. B. EropoB. — 2-e¢ m3x., crep. —
Cankr-IlerepOypr: Jlawp, 2021. — 192 c. — ISBN 978-5-8114-6936-9. — Tekcr:
AIEKTPOHHBIN /l Jlann : AJIEKTPOHHO-OMOIMOTEIHAS cucTema. — URL:

https://e.lanbook.com/book/153684

8. Pecypchbl uHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «AHTEepHET», HE0OX0AMMBbIe
JJISL OCBOCHM S AMCUUILIMHBI

1. EnnHOE OKHO JA0CTYyIa K yueOHO-METOIMYecKUuM pazpaboTkam https://toypray.pd
2. OBC «JIauw» http://e.lanbook.com/
3. YuuBepcuretckas o6udanorexka ONLINE http://biblioclub.ru

9. MeToaunuyecKkue YKazaHud AJad oﬁyqamumxca 10 OCBOCHHIO JUCHHUIIJIMHbI
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YyebHO-MeToanYecKue pa3paboTku umerores B Hayunoit  Oubiamorexe u AIIEKTPOHHON
uHpopManMoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

Y4eOHo-MeTonuuecKue pa3padorku umerorcs B Hayunoit  6ubimoreke ®I'bBOY BO HOxHo-
VYpansckuii [AY:

1. 'maponu3z conelt [DnexkTpoHHBIH pecypc]| : Meroa. Yka3. s camocToATeNnbHON padOThI
CTYJICHTOB [OYHOHM W 3a04HOM (Gopmbl oOydeHus HampasieHuid 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka U 3iekTporexHuka, 19.03.02 IlpoaykTel nUTaHHs U3 PACTUTEIBHOIO CBIPBA,
23.03.03 DOkcrutyaTanusi TPAHCIOPTHO-TEXHOJIOTUYECKUX MaIlMH M KOMIUIEKCOB, CHEHHAIbHOCTH
23.05.01 Hazemnsle TpancmopTHO-TexHomorudeckue cpeacrsa] / coct. E. K. barosckas ; HOxHo-
VYpanbckuii 'AY, UactutyT arpounkenepun .— Yensounck: FOxuo-Ypansckuit 'AY, 2019 .— 18 c:
tabn. — C npun. — bubmmorp.: c¢. 18 (3 Ha3e.)— 0,3 MB.— JlocTyn W3 JOKaIbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/9.pdf

2. Knaccel HEOpraHM4ecKHX COCAMHEHUU [DJIEKTpOHHBIA pecypc] : MeToA. yKa3. it
CaMOCTOSITENIbHOW pabOThl CTYICHTOB [OYHOW W 3a09HON (GopMbl 00ydeHms Harpasienuit 35.03.06
Arpounkenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IIpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIeKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEeACTBa] / COCT.
E. K. Bbarosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
VYpansckuii 'AY, 2019 .— 29 c. : un., Tabn .— C npun. — bubmumorp.: ¢. 28 .— 0,3 MB .— Joctyn
U3 JoKanpHOM cetu. http://n.sursau.ru:8080/localdocs/himi/10.pdf

3. DIeKTpoyi3 BOJHBIX pAcCTBOPOB coJiell [DNEeKTpOHHBIM pecypc] : METoh. ykKa3. mis
CaMOCTOSITENILHOM paboOThl CTYAEHTOB [OYHOW M 3a04HOMl (opMmbl 00yueHusi Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIUH U
KOMIUIEKCOB, crneruaibHocT 23.05.01 HazemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKUE CPEACTBa] / COCT.
E. K. batoBckas ; IOxHo-Ypansckuit 'AY, Uactutyr arpounkeHepun .— Yensounck: HOxHo-
VYpansckuii ['AY, 2019 .— 20 c. : Tabn. — C npun. — bubmwmorp.: ¢. 20 .— 0,2 MB .— Jloctyn u3
JokanbHOM cetu. http://n.sursau.ru:8080/localdocs/himi/11.pdf

4. OKHUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAaKIMM [DJIEKTPOHHBIN pecypc] : merton. Ykasz. s
CaMOCTOSITENIbHOM paboThl [ OakanaBpoB OYHOW M 3a04HON (QopMBl 0OydeHHs HaIpaBJICHUN
35.03.06 Arpounkenepus, 13.03.02 OnexrposHepretuka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcrmmyaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH 1
KOMILIEKCOB, crieruanbHocTH 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKHUE CpeAcTBal / coCT.
E. K. Barosckas ; IOxuo-Ypansckuit 'AY, Uncturyr arpomnxenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn U3 JIOKQJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonuaamuka. Kunetnka [nexTpoHHbIN pecype] : meTon. Yka3. [ caMocTosITenbHONU paboThI
CTYIEHTOB [04YHOH W 3a04HON (popmbl oOyueHus HampasneHuil 35.03.06 Arpounxenepus, 13.03.02
DneKkTpodHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpomykTbl NMHUTaHWS W3 PACTUTENBHOTO CHIPHS,
23.03.03 DOxcrmryaranuus TPAaHCIOPTHO-TEXHOJIOTMYECKUX MAllMH U KOMIUIEKCOB, CIEUUATbHOCTH
23.05.01 Hazemubie TpaHcmopTHO-TexHOJornyeckue cpencta] / coct. E. K. barosckas ; HOxnO-
VYpansckuii 'AY, Uactutyt arpontkenepun .— Yensounck: FOxuo-Ypansckuit [AY, 2019 .— 12 c.
. Tabn. — bwubmmorp.:. c¢. 12 .— 0,2 MB .—]JlocTtyn W3 JIOKQJILHOW  CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf
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10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCIIOJIb3yeMble PH 0CYLeCTBIEeHUN
00pa30BaTeILHOIO MPOIECca MO0 JUCHUILINHE, BKJIKYAS NepedyeHb NPOrpaMMHOro obecnevyeHust
U UH(OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

B Hay4noii OubinoTeke ¢ TepMUHAIBHBIX CTAHIMIA IPEIOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnepr (naHpOpManoHHO-cripaBouHas cucrema ' OCToB);

- «CenbX03TeXHHKa» (ABTOMAaTHU3UPOBAHHAS CIIPABOYHAS CUCTEMA).

- MyTestXPRo 11.0.

IlepeyeHb JMIIEH3MOHHOTO IPOTPAMMHOI0 00ecIeYeHust

MyTestXPRo 11.0

Microsoft Windows PRO 10 Russian Academic OLP 1License NolLevel Legalization
GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc

Moii Oduc CrangapTHbIHI

11. MarepuajbHO-TEXHHYECKAas 0a3a, He0OXoUMasi IJIsl OCYLIECTBJIEHHSI 00Pa30BaTEIbLHOI0
npoiecca mo AUCIHUILINHE

Y4yeOHble ayauTOPpMU JJsi NPOBEACHHUS 3aHATHI, MNPeIYCMOTPEHHBIX MPOIrPaMMOoii,
OCHAIlleHHbIEe 000PY/I0BAHNEM U TeXHUYECKUMH CPeACTBAMH 00y4YeHUsI

1. JlaGoparopusi xumum; YdeOHass ayauTOpHus Uil NPOBENEHUS 3aHATUH JIGKIMOHHOTO U
CEMHUHApCKOI0 THIIOB, TIPYNIOBBIX M HHAMBHUIYAIbHBIX KOHCYJIbTAlMH, TEKYIIEro KOHTPOIS MU
poMexyTouHoi arrectaruu Ne 3085.

2. YuebHasg ayauTOpus Ul NPOBEAEHUS 3aHATUH JIEKIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOIO
MPOEKTUPOBAHUS, TPYIIOBBIX M HWHIMBUAYAIBHBIX KOHCYJIBTAIlMi, TEKYIIEro KOHTPOIS U
IPOMEKXYTOUHOM  aTTecTalluy;  OCHAlleHAa  MYJbTUMEIUMHBIM  KOMILJIEKCOM  (KOMIIBIOTED,
BUJICONIPOCKTOP)M KOMITBIOTEPHOM TeXHUKOH. [loMemenue s caMocTosATebHOM paboThr Ne 423.

3. YuebHas aynuTopHs JUIsl IPOBEACHUS 3aHATUI CEMUHApPCKOTO THIIA, KypCOBOIO MPOEKTHUPOBAHUS,
TPYIIOBBIX U WHAWBHYaTbHBIX KOHCYJIbTANN, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTeCTaIliH;
OCHAIlleHa MYJbTUMEIUMHBIM  KOMIIJIEKCOM (KOMIIBIOTEp, BHJAEONPOEKTOP)M  KOMIBIOTEPHOMH
TexHukou. [lomemienue njst caMocTosITeNIbHON paboThl Ne 427,

4. YuebHasg ayIuTOpHs Ul NMPOBEACHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOIO THIA, KypCOBOTO
MPOEKTUPOBAHUS, TPYIIOBBIX ¥ WHIWBUAYAIBHBIX KOHCYJIBTAIlMi, TEKYIIETO KOHTPOIS U
IPOMEKYTOUHOM  aTTeCTallid;  OCHAIleHAa  MYJIbTUMEIUMHBIM  KOMILJIEKCOM  (KOMIIBIOTED,
BuzieonpoekTop). [lomemenue s caMocTosTenbHOM padoTel Ne 322,

5. YuebHas aynuTopHs JUIsl MPOBEJCHUS 3aHATUI CEMUHAPCKOTO THUIIA, KypCOBOTO NMPOEKTHPOBAHMUS,
TPYIIIOBBIX M WHAWBHYaTbHBIX KOHCYJIbTANN, TEKYIIETO KOHTPOJIS U TIPOMEKYTOYHON aTTeCTaIlnH,
[Tomemenue st caMOCTOATENbHOM paboThI aym. Ne 149,

IlepeyeHb 000py1I0BAHMSA W TEXHHYECKHMX CPeICTB 00y4YeHUsI

[TocagouHble MecTa MO YHCIY CTYACHTOB, paboyee MECTO MpenoaBaTes.

JlabopaTopus MOJIOKa.

VYuebHo-HarsgHbIe ocooust: [lepuoanyeckas cucrema

[Ipoeknnonnoe ob6opymoBanue (HETOyK, mpoektop), CTeHawl, TUTaKaThl. BeIpsSAMUTENTs, BECHI
aHaJIMTHYeCcKHe, MyQelibHas 1edb, BEChl TEXHUYECKHE, CYIIMIbHBIN 1mKad, TepmocTar, Juctuinsarop,
MHUKPOKAJIBKYJISITOP TPOTpaMMHUpPYeMbIi cekyHaomep, pH — werp-mmmmmBoast™Merp pH — 300,
HOHOMep-yHHUBepcalbHbId OB-74, cTeHn «bhITOBBIE XUMHUECKHUE MCTOYHMKHU TOKa», YCTAHOBKA JUIs
orpeiesieHus: 00beMa BOJOPOa, YCTAaHOBKA ISl TIPOBENEHUS paboT IO ANEKTPOXHMHUH, KAIOPUMETD,
o0yyaromue 1 KOHTPOJUPYIOIUE KOMIBIOTEPHBIE pOorpaMMbl, MUKpockomnbl, KoMIIeKThI M1akaToB
110 OCHOBHBIM pa3/iesiaM XUMHH.
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VYuebHo-HarsiiHbIe TTocoOus: [lepuognueckas cucrema, Tabmuma pactBopumoctd, UHCTpyKIUs 1Mo
TEXHHUKE 0€30IacCHOCTH

ITK DUAL-G2010/KK18,5, IIK P-4/1GB/160Gb/monuTop 17 , IIpoekTop Acer , Dxpan Matte .
[Tepeuens ocHoBHOTO JaboparopHoro obopynosanus: [IK DUAL-G2010/2KK18,5, IIK P-4/mMonuTOp
17 , npoektop BenQ, sxpan ECONOMY.

[lepeyeHb OCHOBHOTO JIAOOPATOPHOTO OOOPYIOBAHNUS: CUCTEMHBIN OJI0K, MOHUTOP.
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IIPH/IO/KEHHE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEJCHUS MPOMEXKYTOUHON aTTECTAIlUU
00y4aromuXxCcs Mo AUCHUTIINHE
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COAEPXAHUE

KommnereHuu u ux HHAUKATOPHI, (POPMHUPYEMBIE B MPOLIECCE OCBOCHUS TUCIUITIIMHBI

[Tokazarenu, KpUTepud U  IIKaJa  OLECHUBAHUS  WHIUKATOPOB  JOCTHIKCHHS
c(OpPMHUPOBAHHOCTH KOMITETEHITUI
TunoBble KOHTPOJIbHBIC 3aaHUs U (WJIM) MHbIE MaTepHalbl, HEOOXOIUMbIE ISl OLICHKHU
3HAHUM, YMEHHWH, HaBBIKOB U (WIM) ONbITa JEATEIHOCTH, XapaKTePU3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIIETEHIIUI B IIPOIIECCE OCBOCHUS TUCIUILINHBI
Meroaunueckue MaTepHalibl, ONMPEACIISIONINE POLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIH) OMbITA JIEATEIbHOCTH, XapaKTePU3YIOUINX C(HOPMUPOBAHHOCTh
KOMIIETCHIIU I
4.1.  OueHOYHBIE CPEJICTBA AJIsl MPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH B
Mpoliecce MPaKTUIYECKOM MOTOTOBKH
4.1.1. Omnpoc Ha NPAKTUYECKOM 3aHSATUU

4.1.2. TecrupoBanue
4.1.3. KonrponbHas paboTa

4.2.  Tlpoueayphl ¥ OLIEHOYHBIE CPEIICTBA ISl TIPOBEACHUSI MPOMEKYTOUHOM
aTTeCTalUU
42.1. 3auer
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1. KoMmmnereHuum ¢ ykazaHueMm 3Tana ux ¢GopMHupoBaHHs B Npolecce 0CBOCHHUS

JUCIHUILTHHBI

OIIK-1. CnocobeH pemars TUIOBBIE 3afaydl MPOGECCHOHATBHON NEATETLHOCTH Ha OCHOBE
3HAHUH OCHOBHBIX 3aKOHOB MAaTE€MaTH4eCKHX, ECTECTBEHHOHAYYHBIX U OO0IIEnpodeccrOHaIbHBIX
AUCHUIUIMH C TPUMCHCHUCM I/IH(bOpMaHI/IOHHO-KOMMyHI/IKaL[I/IOHHBIX TEXHOJIOT I

HanmenoBanue
®opmupyembie 3YH OLIEHOYHBIX
Kon u CpPEACTB
HanMMEHOBaHHE 2
WHJIUKaTopa - E =
JTOCTHKCHUS - =
3HAHUs YMEHHUS HaBbIKU S = X
KOMIIETCHIIUU g £ g 3
> D Z &
i e K
s B &=
oo F =
W-1.0mk-1 OO0yyaroimuiics OOyuaromutics OOyuaromutics 1. Otser | 1.
Hcnonb3yer JIOJDKEH 3HATh: | IOJDKECH YMETb: | IOJDKEH BIANETh: | ga 3ayer
OCHOBHEIE 3aKOHLI | OCHOBHBIE 3aKOHBI | HCIIOJB30BaTh HaBbIKAMHU IpaKTHY
eCTeCTBeHHOHay‘IHIﬂ XUMHH, SABJICHUSA U | OCHOBHBIC OIINCaHUuA €CKOM
HPOLIECCHI Ha | XUMHUYECKHe OCHOBHBIX
X JUCLHUIUIAH JUJIs pott ’ 3aHATHH,
KOTOPBIX 3aKOHBI M TIOHATHUS | XUMHYECKUX
pewenus . | 2. Tectn-
OCHOBAHBI B 3aKOHOB, JsBJICHHUU pOBaHI/Ie'
CTAaHAAPTHBIX 3aNAY | 1 pyiimer NMPO(ECCHOHANBHO | H  MPOLECCOB, HA | 3 pro
B COOTBETCTBUM C | nejicTRus il IesTenbHOCTH M | KOTOPBIX p;)m,Has[
HanpaBJICHHOCTBIO | oGbekTOB IE pelIeHHs | OCHOBaHBI paboTa
podheCcCUOHATLHOM NpoeCCHOHANBHO | MHKEHEPHBIX MPUHLIMIIBI
JEATENbHOCTHU i nmesrensHOCTH W | 3amad - (B1.0.11- | neficTBus
KOTOpBIE V.1) 00BEKTOB
UCTIONB3YIOTCS ISt npohecCHoHaTbHO
peuIeHust W NesATeNbHOCTH U
WHKCHEPHBIX KOTOpBIE
3agau - (b1.0.11- UCTIOIB3YIOTCS JUIS
3.1) perieHus
WHKEHEPHBIX
3amau - (b1.0.11-
H.1)

2. Tloka3aTe/ju, KpUTEPHHU U LIKAJIA OLleHUBAHUS C)OPMUPOBAHHOCTH KOMIIeTeHIMIi

NN-1.0nk-1 Mcmonbp3yeT OCHOBHBIE 3aKOHBI

CCTCCTBCHHOHAYYHbIX JUCHUIUIMH JId PCIICHUA

CTaHAAPTHLBIX 3aJla4 B COOTBETCTBUH C HAIIPABJICHHOCTBIO HpO(l)GCCPIOHEU'IBHOfI JCATCIIBHOCTH

ITokazaren Kpurepuu u mkasna olieHHBaHUS Pe3yJabTaTOB 00YUYEHHUsI 110 TUCHIUTIIHE
u Henocrarounsrit Jocratounsrit Cpennuii ypoBeHb | BpICOKHMI ypOBEHb
OLICHUBAaHU YPOBEHB YPOBEHBb
1 (3YH)
b1.0.11- | OGyyatomuiics He | OOyyaromuiics OOyuaronmiics ¢ | OOyuatomuiics ¢
3.1 3HAeT OCHOBHBIE | c11abo 3HAET | HE3HAYUTENIbHBIMH | TpeOyeMoil
XUMHUYECKHE OCHOBHBIE omnoKamMu U | CTENEHBIO IOJHOTHI
3aKOHBI, SBJIEHUS M | XUMUYECKUE OTJIETbHBIMU U TOYHOCTU 3HAET
IIPOLIECCHI, Ha | 3aKOHBI, SIBJICHUA U | MpoOelaMH  3HAET | OCHOBHBIE
KOTOPBIX OCHOBAHBI | IPOIECCHI, Ha | OCHOBHBIE XUMHUYECKHE
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TPUHIUITBL KOTOPBIX OCHOBaHBI | XMMHUYECKHE 3aKOHBI, SIBICHUS U
JecTBUS OOBEKTOB | MPUHLIUIIBI 3aKOHBI, SIBJIEHUS U | IPOLECCHI, Ha
npodeCCUOHATBLHON | AEUCTBUS OOBEKTOB | MPOIIECCHI, Ha | KOTOPBIX OCHOBAHBI
JeSITebHOCTH U | Ipo(ecCHOHANBHON | KOTOPHIX OCHOBAHbI | IPUHIIMIIBI
KOTOpbIE JeSITeIbHOCTH U | IPUHIIMIIBI neiicTBUsl 00BEKTOB
UCTIONB3YIOTCS  AJIsl | KOTOpPbIE JefcTBUs 00BEKTOB | MPOpECCHOHATBHOM
peneHus UCTIONB3YIOTCS IS | IPOECCUOHATIBHOMN | IEATENIbHOCTH u
npoeCCHOHATIBHBIX | PELICHUs JeSITEIbHOCTH U | KOTOpBIE
3a1a4 npoeCCUOHATBHBIX | KOTOPBIE UCTIONB3YIOTCS ISt

3aga4 UCTIONB3YIOTCS ISl | PeLICHUs
peLeHus npodeCcCHOHATBHBIX
npoeCCHOHATBHBIX | 33734
3aja4
b1.0.11- OO6yuaromuiicst He OOyuarommiicst OO6yuaromuiics OO0yuarommiics
V.1 yMeeT cinabo ymeer yMeeT yMeeT
UCIOJIb30BaTh UCIOJIb30BATh UCIIOJIb30BaTh UCIOJIb30BaTh
OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHEIE
XUMHUYECKHE XMUMUYECKHE XMUMUYECKHE XUMHUYECKHE
3aKOHBI U TIOHATHS | 3aKOHBI M MIOHSATHSA | 3aKOHBI M MOHATHUSA | 3aKOHBI M MOHSTHUS
JUIS peLIeHus JUIs peLIeHus JUIS pelIeHus JUIsL peLIeHus
po(eCCHOHATBHBIX | TPOPECCHOHATBHBIX | MPOPECCHOHATBHBIX | TPOPECCHOHATHHBIX
3aja4 3aja4 3ajau c 3a1a4
HE3HAYNTEIIbHBIMU
3aTpyHEHUSIMU
b1.0.11- OO6yuaromuiicst HE OOyuarommiics OOyuarommuiics ¢ OO6yuarommiics
H.1 BJIaJIeeT HaBbIKAMU cyabo Biajeer HEeOOJIbIIMMHU CBOOOJHO BiaJeeT
PUMEHEHHS HaBBIKAMU 3aTpyAHEHUSIMH HaBBIKAMHU
COOTBETCTBYIOLIETO IPUMEHEHUS BJIaJIeeT HaBbIKAMHU IpUMEHEHHUS
¢buznko- COOTBETCTBYIOIIETO IPUMEHEHHS COOTBETCTBYIOIIETO
MaTeMaTH4eCKOro ¢buzuko- COOTBETCTBYIOLIETO ¢buzuko-
amrmapara, MeTOJIOB | MaTeMaTHYeCcKOro ¢buznko- MaTeMaTHIECKOTO
aHanu3a u amnmapara, METOJI0OB | MaTeMaTH4YecKoro | ammapara, MeTOJIOB
MOJICITMPOBAHMS, aHam3a u arrapara, MeTOJIOB aHam3a u
TEOPETUYECKOT0 U MO/JICJINPOBAHMUS, aHaIu3a u MOJIEIIUPOBAHMS,
OKCIIEPUMEHTAIBHO | TEOPETHYECKOTO U MO/JICIIMPOBAHMUS, TEOPETUIECKOTO U
IO UCCIIEIOBAaHUS | SKCIEPUMEHTAJIBHO | TEOPETHYECKOTOo U | HKCHEPUMEHTAIbHO
MIPH PEIICHUN r'O UCCIIEIOBAaHMUS | SKCIIEPUMEHTAIBHO | TO MCCIEIOBAHUS

npodeccnoHambHBIX
3a71a4

MIPH pEelIeHUN
po¢heCcCHOHATBHBIX
3a1aq

T'O MCCIICIOBAHUS
IIpU PELIECHUH
npodhecCHOHATBHBIX
3aj1a4

MIPH pEIICHUN
PO eCCUOHATBHBIX
3a/1a4y

3. TunoBble KOHTPOJILHBIE 3a1aHNsl U (WJIM) HHbIE MATEPHAJIBI, HEOOXOAMMBIE JIJISI OLIEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AEATEJIbHOCTH, XapPAKTEPHU3YHOIIHX
c¢hopMHUPOBAHHOCTH KOMIIETEHIIUIl B MpPoLecce 0CBOEHM S AUCUUIIMHBI

1. Tuaponu3 coneit [DneKTpoHHBIN pecypc]

MCTOM. YyKas. IJId CaMOCTOSITCILHOM pa6OTI)I

CTY/IEHTOB [04HOH U 3a04HOI hopMbl 00yuyeHus HampasieHuil 35.03.06 Arpoumnxenepus, 13.03.02
DneKkTposHepreTuka M 31eKTpoTexHuka, 19.03.02 I[IpomykTbl mMHUTaHWS W3 PACTUTENBHOTO ChIPHS,
23.03.03 DOkcrulyatanus TPaHCHOPTHO-TEXHOJIOTMUYECKUX MAIIMH M KOMIUIEKCOB, CHEIHMAIBHOCTH
23.05.01 Hazemubie TpancmopTHO-TexHOJornueckue cpenctal / coct. E. K. barosckas ; HOxHo-
VYpansckuii 'AY, Uactutyt arponnkenepun .— YenaOunck: FOxuo-Ypansckuit [AY, 2019 .— 18 c.
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: Tabn. — C mpun. — buGmuorp.: c. 18 ( 3 na3p.) .— 0,3 MB .— JlocTyn W3 JOKaJIbHOU CETH.
http://n.sursau.ru:8080/localdocs/himi/9.pdf

2. Kiaccel HEOpraHMYeCKHX COCIUHEHHWH [DIEKTPOHHBIM pecypc] : MeTOA. yKa3. s
CaMOCTOSATENIbHOW pabOThl CTYJIEHTOB [0YHON M 3a04HOM (opmbl 00yueHus HampaBieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOrO  Chipbsi, 23.03.03 Dkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crienuanbHocTy 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; lOxnHo-Ypansckuit 'AY, MucTtuTyT arpounkeHepun .— YensOunck: HOxHO-
VYpansckuii ['AY, 2019 .— 29 c. : wi., Tabn .— C npwit. — bubmuorp.: ¢. 28 .— 0,3 MB .— Jloctyn
U3 JIOKabHO# cetu. http://nb.sursau.ru:8080/localdocs/himi/10.pdf

3. DneKTposM3 BOJHBIX PACTBOPOB COJCH [DIEKTPOHHBIMA pecypc] : METOA. yKas. A
CaMOCTOSITENILHOW pabOThl CTYACHTOB [OYHOW W 3a04HOM (opmbl 00ydeHus Hampasienuin 35.03.06
Arpounxenepusi, 13.03.02 Dnexrposnepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMILIEKCOB, cnernuaibHocTi 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOIMYECKUE CPEACTBa] / COCT.
E. K. Barosckas ; IOxuo-Ypansckuii 'AY, Uncturyr arpomnxenepun .— Yensabunck: HOxHo-
VYpansckuii 'AY, 2019 .— 20 c. : Tabn. — C npmit. — bubnuorp.: ¢. 20 .— 0,2 MB .— Joctyn u3
nokanbHOM cetn. http://nb.sursau.ru:8080/localdocs/himi/11.pdf

4. OKuCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMHU [DIIEKTPOHHBIN pecypc]| : METOH. yKa3z. s
CaMOCTOSITENIbHOM paboThl [y OakanaBpOB OYHOW M 3a04HON (QopMbl 00y4eHHsS HaMpaBlICHUN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 ITpomykTb
MUTAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCHOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, crienuanbHocTd 23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUYECKUE CPENCTBA] / COCT.
E. K. barosckas ; IOxuo-Ypansckuii ['AY, Uncturyr arpoummkenepun .— Yensbunck: HOxHo-
VYpansckui T'AY, 2019 .— 10 c¢. — 0,2 MB.—Jloctyn u3 JIOKaJbHOW CETH.
http://nb.sursau.ru:8080/localdocs/himi/12.pdf

5. Tepmonunamuka. Kunetnka [DneKTpOHHBINA pecypc] : METOJ. yKa3. Ul CaMOCTOSTeNbHON
paboThl CTYIEHTOB [0YHOM M 3a0uHOM (opMbl 00yueHus HampasieHud 35.03.06 ArpouHxkeHepus,
13.03.02 DnextposnepreTuka M 3aekTpoTexHuka, 19.03.02 IIpoayKThl NUTAHUS U3 PACTUTEILHOTO
ceipbst, 23.03.03 DOkcrutyaranuss —TPaHCIOPTHO-TEXHOJIOTHYECKUX  MAIIUH U KOMIUIEKCOB,
cneunanbHoctn 23.05.01 Haszemuble TpaHCmoOpTHO-TeXHOsornueckue cpencrsal / cocr. E. K.
barosckas ; FOxno-Ypansckuit 'AY, Unctutyt arpounxenepun .— Yensiounck: KOxHo-Ypanbckuii
Ay, 2019 — 12 c. : tabn. — bubmmorp.: c. 12 .— 0,2 MB .— JlocTyn U3 JIOKaJbHOH CETH.
http://nb.sursau.ru:8080/localdocs/himi/13.pdf

4. MeToauyeckne MaTepuaJIbl, ONpeie/sioliue Npouea1ypbl OlleHUBAHUS 3HAHMUIA,
YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3yIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIINH
B nmaHHOM paznene METOOMYECKHME MaTepuasbl, ONMPEACISIOIINE IMPOUEAYPHl OLICHUBAHUS
3HaHWH, YMEHWI, HABBHIKOB H(WJIM) OMBITA NEATCTLHOCTH, MO JWCIHUIUIMHE «XUMHS», TPUBEICHBI
MPUMEHUTEIBHO K KaXIOMY M3 HCIIOJIb3YEMBIX BHIOB TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U
MPOMEKYTOUYHON aTTECTAIMU 00YJIarOIITUXCSI.

4.1. OueHo4HbIe CPEACTBA AJIS1 MIPOBEICHUS TEKYLIEro KOHTPOJIS YCIEeBAeMOCTH

4.1.1. Onpoc Ha MPAKTUYECKOM 3aHSITUU
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OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCIOJIb3YETCS JIIsl OLIEHKHU KaueCcTBa OCBOCHHUS 00Yy4aroIIuMes
OCHOBHOH TNpodeccHoHaNbHON 00pa3oBaTeIbHON MPOrpaMMBbl MO OTAEIBHBIM BOIPOCAM M TEMaM
TUCHUIUIMHBL. Tembl W mjaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee COOOLIAIOTCS
oOyyaromumcsi. OTBET OIICHMBACTCS OLICHKOH «OTIMYHOY», «XOPOLIO», «yIOBJIETBOPUTEIBHO» WIIH

«HEYOOBJICTBOPUTCIBHO.

Ne OneHoYyHbIE CPECTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHBIE 3aJaHus M (WIM) UHBIE MaTepHalbl, WHJUKATOpa
HEOOXOUMBIE JIJIsl OLEHKH 3HAHUN, YMEHUHN, HABBIKOB U (WJIM) OIbITa KOMITETEHIIUH
JESITEIbHOCTH, XapaKTepU3yIOIIUX c(OpMUPOBAHHOCTD
KOMIIETEHIIMI B POIECCE OCBOCHUS TUCIIUTUIMHBI

1 | [IpoBenn 2JIEKTPOJM3 BOJHOIO pacTBOpa HHUTpaTa cepedpa ¢ N1-1.0IIK-1
MHEPTHBIM aHOI0M. Macca BOCCTaHOBJIEHHOIO Ha KaTtoje cepelOpa Wcnonp3yer
okazayiach paBHou 2,16 1. Kakoit 00béM raza (H.y.) BBIACIHIICA Ha OCHOBHBIE 3aKOHBI
anozie? CoCTaBUTh CXEMY AJIEKTPOJIn3a. €CTECTBEHHOHAYUHBIX

JTUCIUILIAH 151
petieHus

CTaH/IAPTHBIX 337134 B
COOTBETCTBHUU C
HAINpaBJICHHOCTHIO
po(hecCuOHATLHOM
JIeSATEILHOCTH

Kputepuu omenku orBera (Tabil.) TOBOISATCSA A0 CBEACHUSA OOydYalOIIMXCS B Hayalle 3aHATUU.
OneHka 00BSBISETCS 00YJAIOIIEMYCSl HETIOCPEICTBEHHO ITOCIIC OTBETA.

Hlkana Kpurtepuu oneHuBaHus
- 00yJaroIuics MoJIHO YCBOMJI y4eOHBINH Marepua,
- IPOABJIACT HABBIKW aHain3a, 0606HI€HI/I$[, KPUTHYCCKOTO OCMBICIICHUS U
BOCTIpUATHS HMH(OPMAIMM, HABBIKM ONHCAHHS OCHOBHBIX (PU3MUECKUX
3aKOHOB, SIBJIEHUW U MPOLIECCOB;
Onerika 5 - Marepuajg HU3J0XKEH TIpPaMOTHO, B  OMNpPEAEICHHOH JIOrMYecKoi
(oTmuno) MOCIIEIOBATEIEHOCTH, TOYHO UCTIONB3YETCSl TEPMHHOJIOTHS;
- TIO0Ka3aHO YMEHHME WUIIOCTPUPOBAaTh TEOPETHUECKUE MOJI0KEHUS
KOHKPETHBIMHU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYallUU;
- IPOIEMOHCTPUPOBAHO YMEHHE pelaTh 3a1a4H;
- MOryT OLITH JAOMYHICHBI OJHAa—ABEC HCETOYHOCTHU TIIPHU OCBCIICHHUUN
BTOPOCTENEHHBIX BOIPOCOB.
OTBCT YAOBJICTBOPSACT B OCHOBHOM Tp€6OBaHI/I$[M Ha OLCHKY ((5», HO IIpH
Onenka 4 3TOM UMEET MECTO OJIMH U3 HEJIOCTATKOB:
(xopor1110) - B YCBOEHUH y4eOHOro marepuaiia JOIMyIIeHbl HeOoblIue Ipooesbl, He
WCKa3UBIIINE CO/IEp’)KaHNE OTBETA;
- B pCIICHUHU 3a1a4 JONMYIICHBI HE3HAYUTCIIbHBIC HCTOUYHOCTH.
- HETIOJTHO WJIM HENOCJIeI0BaTeNIbHO PAaCKpPhITO COlepKaHue Marepuaia, HO
MOKa3aHo 00Iee MOHMMAaHHUE BOIMPOCAa M TPOJEMOHCTPUPOBAHBI YMEHUS,
JO0CTaTOYHbIE JIUIsl JAIbHEHIIIEro YCBOGHUS MaTepuana;
OHGHKa 3 - HMCIUCh 3aTpydHCHHA WKW OONMYIICHBI OIIMOKH B OIpECaACICHUN
MOHATUH, UCIOJB30BAaHUM TEPMHUHOJIOTHH, ONUCAaHUM  (U3UUYECKUX
(YIOBIETBOPUTENILHO) .
3aKOHOB, SIBIICHUH M TPOIECCOB, PEUICHWU 3ajad, WCIpPABICHHBIC IMOCIE
HECKOJIBKMX HaBOJSIIMX BOIIPOCOB;
- HETIOJIHOE 3HAaHUE TEOPETUYECKOTO MaTephala; 0OyJalonuIiiicss He MOXKET
IPUMEHUTh TEOPHIO B HOBOM CUTYAIIHH.
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(HEeYIOBJIETBOPUTEIHHO)

BaYXHOI 4acTH y4eOHOr'0 Marepuania;
Onenka 2 v p ’

BOIIPOCOB.

- HE PACKpPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO Marepuaia;
- oOHapy)KeHO HE3HaHWE WJIM HEMOHMMaHue OoJblied WM Haubolee

- JOIyHICHBL OIINOKH B OIpCaACICHUU HOHHTHﬁ, IMIpH HCII0JIb30BaHUH
TCPMUHOJIOTHH, B OITMCAHHUN q)mnqecxnx 3aKOHOB, SIBIICHUI U IMpoLcccoB,
PEIICHUHN 3a1a4, KOTOPbhIC HE MCIIPABJICHBI IMOCJIE HECKOJIBKUX HABOIAIINX

npodeccnoHanbHOM

4.1.2. TectupoBanue

TCCTI/IpOBaHI/Ie HCIIOJIB3YCTCA MJId OLCHKU KadeCTBa OCBOCHHA 06y‘-IaIOH_[I/IMC$I OCHOBHOH
O6p330BaTeHBHOﬁ ImporpamMmbel 110 OTACIBHBIM TEMaM MWK pasaciaM

mucuumuinHel. TecT npencraBiaseTr co0OM KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 3a/laHUi, MO3BOJIIOILNN
YIPOCTUTh HPOLENYypy H3MEpeHHUs 3HaHUM U yMeHuil oOydaromuxcs. OOydarouiuMcs BBIIAIOTCA
TECTOBBIC 3aJlaHUs C (HPOPMYTUPOBKOI BOMPOCOB U MPEIJIOKEHUEM BbIOPATh OJMH MPAaBUIbHBIA OTBET
U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OLeHOYHBIE CPEICTBA Kon u HaumenoBanue
TumoBble KOHTPONBHBIE 3aJaHus 1 (M) WHBIE MaTepHAaIbL, WH/INKAaTOpa KOMIIETCHIINU
HEOOXOIUMBIE JUIsl OLICHKH 3HAHW, YMEHUH, HABBIKOB U (MJTH) OTIBITA
IEATeTLHOCTH, XapaKTePH3YIOIIHX C(OPMUPOBAHHOCTH KOMITETSHIHI
B IIPOIIECCE OCBOCHHS AMCIUILTIHEI
1. 1. Kak Bnusier yBenudeHre KOHIICHTPAMK Ha CTETIeHb THAPOIH3a? Na-1.0I1K-1
- YBETMYUBAET Hcnonb3yeT OCHOBHEIE
- YMeHbIIaeT 3aKOHBI
- HE BIIHSICT. €CTECTBCHHOHAYYHBIX

2. Umerorest 1M pactBopsl Tuapocynsduna Harpus NaHS u xmnopuaa
meau (IT) CuCl,, uMeromre BCIIEACTBHE THAPOJIU3a COOTBETCTBEHHO
ci1abomeNounyo U crnabokucnyto peakiuu. Kakoit pH Oynmer mmers
pacTBOp, MOJIyUYESHHBIN TIPU CIIUSHUU

paBHBIX 00bEMOB YKa3aHHBIX PaCTBOPOB?

-pH=7

- pH>7

-pH=14

-pH<T7.

3. KoHcraHThl auccolyanuu Ui CEPHUCTON KUCIIOTHI MO TEPBOM H
BTOPOH CTYIEHSIM COOTBETCTBEHHO paBHEI: Kj =1,72-10%, K, =6,24-10
8 Tlo «xakoii CTYIIEHH TPEUMYIIECTBEHHO TMPOTEKAaeT IPOIECC
UCCOLIMALINN?

- 110 NepBoii

- 110 BTOPOi1

- [10 TPEThEH

- 110 IEPBOU U TPETHEH.

4. Kakas u3 coseit OyaeT moaBepraThCs THAPOIIN3Y?

- NaCl

- K,S0,

B BaSO4

- FeC|2

-KNO;

5. Kak BinsieT yBeMueHUe JaBICHUs Ha CTENICHb THAPOJIn3a’?

— YBEJIUYHBAET

— YMEHBIIIaeT

- He BJIMSIET.

6. Eciiu B pacTBOpEe yMEHbBINIAETCS KOHLIEHTPAIIMS HOHOB BOAOPO/IA, TO:

JUCIUILUIUH JUISl peIIeHus
CTaHIApPTHBIX 33/1a4 B
COOTBETCTBHH C
HaIpPaBJIEHHOCTHIO
npodeccuoHaNbHON
JeSITeITbHOCTH
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- yucJjeHHoe 3HauyeHue pH pacTBopa pacrer

- pacTBOpP CTAHOBHUTCS MEHEE LIEIIOYHBIM.

- qyuciIeHHoe 3HaueHue pH pacTBopa ymeHbIIaeTcs.

- PacTBOp CTAHOBUTCA 00JIEE KUCIIBIM.

7. Ompenenuts pH 0,0005M pactBopa cepHoil KuciOTHl. BriOpath
BapHaHT IPAaBUIBHOIO OTBETA.

-pH=44
-pH=10"
-pH=5-10"
-pH=33
-pH=11

8. B kauecTBe a30THOTrO ynoOpeHUs] UCHONb3YyeTcsl Cynb(aT aMMOHHUS.
Kakas cpena OyneT npu pacTBOPEHUH STOH cOJin B Bozie?

- Kucaas

- IIEJIOYHAs

- HEUTpanbHasl.

9. Ecnm n3BecTHO, 9TO B PacTBOPE YMEHBINACTCS YUCICHHOE 3HAYCHHE
pH, To:

- KOHIIEHTpaLXs HOHOB BOJOPOJAa YMEHBIIACTCS

- KOHIIGHTPANs HOHOB THAPOKCOTPYIITEI PACTET

- KOHIIGHTpAIUs HOHOB B PaCTBOPE HE U3MEHSETCS

- pacTBOpP CTAHOBUTCS 00JIee KHCJIBIM.

10. JoGaBneHre Kakoro BelIeCTBA K BOJC MPHUBEIET K YMCHBIICHUIO
pH cpenp1?

- XJIOpUJIa HaTpUs

- kapOoHaTa KaJus

- cyiabdaTta aMMOHMS

- HUTpaTa HATpPUSL.

[To pesynpraTam TecTa OOYYarOIIEMYCSl BBICTABISIETCS OLIEHKA «OTIMYHO», «XOPOILOY,
«yIOBJIETBOPUTEIILHO» UIIH «HEYJOBIETBOPUTEIBHO.

Kputepun onenuBanusi otBeta (Tabi.) IOBOAATCA 1O CBEAEHHUS OOydaroluxcs 0 Hayaia
TeCcTUpoBaHus. Pe3ynbpTar TecTHpoBaHUs OOBABISAETCS 00ydYaroLIeMycCsl HEMOCPEACTBEHHO IOCIIE €ro
ClIa4H.

Ixasa Kputepun ouennBanns
(% npaBWIBLHBIX OTBETOB)
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (xopo1o) 70-79
Onenka 3 (yAOBJICTBOPUTEIHHO) 50-69
OrneHka 2 (HEYIOBJIETBOPUTEIHHO) menee 50

4.1.3. KonrponbHas pabora

Konrtponehas paborta mnpenycMoTpeHa aisi 3ao4Hoi ¢opmbl oOyueHus. KontponbHas pabota
(KP) sBnsercs NOpPOAYKTOM, IOJNy4aeMbIM B pe3ylbTaTe CaMOCTOSTENBHOIO IUIAHUPOBAHUA U
BBITIOJTHEHUS yueOHbIX 3a7a4. KoHTpoibHas paboTa Mo3BOJISET OLEHUTh 3HAHUS U YMEHUS CTYJIEHTOB,
a TaKXe YpoBeHb C(OPMHPOBAHHOCTH HABBIKOB MpH paboTe ¢ y4eOHOW JMTepaTypoil W IpyruMu
UCTOYHUKAaMU. THUIIOBbIE 3a/1a4M 110 BCEM TeMaM, a TakxKe MUQPBI U 3aAaHUs ISl CaMOCTOSTEIBHOTO
peleHus cojieparcs B yueOHO-MeToJMuecKuX paspadboTkax kadeapsl (. 3 POC).

Ne OneHouHbIE CpECTBA Kon v HanMeHOBaHMe
TunoBble KOHTPOJbHBIE 3aJaHuss M (MJIM) UHBIE MaTepHalbl, MHIMKATOpa
HE0OXO0/IMMBIE JJIsl OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (WJIN) OIBITA KOMIIETEHLIUH
JIeSATEIbHOCTH, XapaKTEePU3YIOIIUX c(OpMHUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLECCE OCBOCHUS NUCLIUIUIMHBI

26




1 | CocraBbTe cXeMy CBUHIIOBOrO akkymyssitopa. Hamuimre xummueckue WI-1 okt

NPOIIECCHI, MPOTEKAIONIME Ha NIEKTPoJaX TpPH 3apsjke W pa3psike Hcnonb3yer
akkymyJsitopa. Paccuunraiite 9J(C. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCUUILINH I
pereHus

CTaHAApPTHBIX 3a/la4 B
COOTBETCTBHUH C
HAIMPaBJICHHOCTHIO
npohecCuOHATBLHOM
JIeSATEIbHOCTH

Onenka oOBSABISAETCS CTYIEHTY HEIIOCPEICTBEHHO MOCIIE TPOBEPKU KOHTPOJILHOM pabOTHI.

IlIxkana Kpurepun oueHnBanus

Ouenka 5 Copnepxanne KP monnocTei0 coorBercTByeT 3anmanuto. KP conepxkut
JOTMYHOE, IOCJIEA0BAaTEIbHOE H3JI0KEHUE MaTepuana ¢ IpPaBUIbHBIM

(oTHMuHO)

PCUICHUCM 3a/lay.

Onenka 4 Conepxxanne KP nomHocThio cooTBercTBYeT 3ananuto. KP comepxut
JIOTMYHOE, IIOCIIE0BATEIbHOE H3JI0KEHUE MaTepuaja C IpPaBHIbHBIM

(xopor0)
pemeHueM 3anad. MMeroTcsi oJHA-IBE€ HECYIISCTBEHHBIE OIIUOKH B
WCIIOIb30BaHUH CIMHMI] M3MECHEHHMS, B ITOCTPOCHHBIX TpaduKax, cxemax
U T.J
Orenka 3 Coneprxanue KP YAaCTUYHO HE COOTBETCTBYET 3aJaHUIO.
IIpocmaTpuBaeTcss HEMOCIEOOBATEIBHOCTh H3JIOKEHHSA  MaTepuaia
(YIOBIETBOPUTEIHHO) P P a P ’
MPEACTABIICHBI HEJIOCTAaTOYHO 000CHOBaHHEIE TEOPETHYCCKHUE

I10JIOXKEHHUSI, UCII0Ib30BaHHbIE NIPU pelleHnH 3aaad. MIMeroTcs ommnbky B
HCIIONIb30BAHUM E€IAVHUL HM3MEHEHHUs, B IIOJYyYEHHBIX pPE3yJIbTarax, B
MIOCTPOEHHBIX Ipadukax, cxeMax U T.J

4.2. Tlpoueaypsl 4 OLlEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOUHOI aTTeCTAlNU

4.2.1. 3auer

3auer sBnsercs (HOpMOM  OIEHKM KadyecTBa OCBOCHHS  OOydYalIIMMCS  OCHOBHOMU
npodeCcCHOHAIBHONW 00pa30BaTEIbHOM MPOrpaMMbl 1O pazfenam AuciuIuimHbel. [lo pesynbpTatam
3aueTa OOydYaroleMycsl BBICTABISETCS OICHKA «3aUTEHO» WU «HE 3a4TEHO)»; OLIEHKA «OTIHYHOY,
«XOPOIIIO», «YyIOBIETBOPUTEIIBHOY», «HEYIOBJIETBOPUTEIHLHO» B ciydae audPpepeHIInpOBaHHOTO
3a4era.

3auer MMPOBOAUTCA 110 OKOHYAHUMW YTCHUA J'IGKIII/Iﬁ 1 BBIIIOJIHCHUA na60paTopHr,1x
(mpakTUYeCKUX) 3aHATHHA. 3adeT NMPUHUMAETCS MPEno/aBaTeIsIMHU, MPOBOIUBIIMMH J1a0OpaTOpPHBIC
(TpakTUYeCcKre) 3aHATUS, WIM YUTAIONMMHU JICKIIUU TI0 JAaHHOW AUCIUIUIMHE. B ciaydae oTcyTcTBUS
BENYIIET0 MpenojaBaTeNsl 3adyeT NPUHMMAETCs MpenojaBaTelieM, Ha3HAYEHHBIM pacHoOpsKEHHEM
3aBeayromiero kadenpoit. C paspemeHns 3aBeayroniero kapeapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npenojaBaTens Kadeapsl, MPUBICYCHHBIHN 71 TOMOIIY B IpPUEMeE 3a4eTa.

[IpucyrcTBHe Ha 3adere MpemnojaBaTesnied c Apyrux Kkadeap 0Oe3 COOTBETCTBYIOLIETO
pacmopspKeHHs pEKTOpa, MPOPEKTopa Mo yueOHOU, BOCMUTATEIHHONU paboTe M MOJIOJIC)KHON TOTUTHKE,
3aMeCTUTENS TUPEKTOpa MHCTUTYTA IO Y4eOHOM paboTe He JOMmyCKaeTCs.

®opma(bl) TNPOBEACHUSA 3aueTa (VCmublli Onpoc Nno Oulemam, HnUCbMeHHas paboma,
mecmupoganue u 0p.) ONpenensoTcs Kadeapoil U JOBOAATCSA 10 CBeAEHUs oOyyarolluxcs B Hayale
cemecTpa.

Jns mpoBeneHust 3aueta BEAYIIMM MpenojaBaTelb HAaKaHyHE IOJIYy4aeT B JAMPEKTopare
3a4€THO-IK3aMEHAIMOHHYI0 BEJIOMOCTh, KOTOpas BO3BPAIIAETCS B JTUPEKTOPAT IOCJIE OKOHYAHUS
MEpONPUSITHS B A€Hb IPOBEJICHUS 3a4€Ta UM YTPOM CJIEIYIOLIETrO JTHS.
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Bo Bpems 3adera 00y4aromuecst MOTyT IOJIb30BaThCsl C Pa3peIleH s BEYILEro NpenoaaBaTes
CIPAaBOYHON M HOPMATHBHOM JTUTEPATYpPOMd, APYTUMH TOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems nmoarotoBku orBera B yCTHOM (hopMme mpH claue 3aueTa JOKHO COCTaBIIATh HE MEHee
20 MuHYT (110 KETaHUIO 00YYaloLIerocs OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBera - He Gonee 10
MHUHYT.

[IpenonaBaTeno npeaocTaBiIseTcs NPaBo 3a7aBaTh 00YYAIOIIUMCS AOMOJIHUTEIbHbIE BOIIPOCHI
B PaMKax MPOrpaMMbl AUCLHUILINHBL.

KauecTBeHHast OLIEHKAa «3aYTEHO», BHECEHHAs B 3aY€THO-PK3aMEHAIIMOHHYIO BEIOMOCTb,
ABJISICTCA PE3Y/IbTaTOM YCIIEIIIHOTO YCBOEHHs yueOHOro Marepuania.

[IpennogaBaTenu HECyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTH
BHECEHMs 3alMced O pe3ysibTaTax IPOMEXYTOYHOM AaTTecTallMd B 3a4E€THO-IK3aMEHAIIMOHHYIO
BEJOMOCTb.

Ecnn oOyuaronuiics sSBWICA Ha 3a4eT M OTKA3aJICs OT MPOXOXKIEHHUS aTTeCTallMd B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3aU€THO-3K3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMH «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, HMCIIOJIb30BAaHHE OOYYaroIMMUCS Hepa3peleHHbIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JIPYTUX BHJIOB JIMYHOM KOMMYHUKAIIMOHHONW U KOMIIBIOTEPHOW TEXHUKHU
BO BpeMs 3adeTa 3ampeiieHo. B ciaydae HapymieHns 3Toro TpeOoBaHUS IpenojaBaTellb 00s3aH
YIQINTh 00YYarOLEerocst U3 ayIuTOPUU U MPOCTABUTh MY B BEIOMOCTH OLICHKY «HE 3a4TE€HO».

OOyyaromMcsi, HE COABUIMM 3aueT B YCTAHOBJIEHHBIE CPOKHU IO YBa)KUTEIbHOW IpPUYUHE,
UH/IMBU/yaJIbHbIE CPOKH IPOBEJICHHS 3aUeTa ONpeieNstoTes qupekropom Mucruryra.

OOyuaromuecs, MMEIOLIME AaKaJEeMUYECKyI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B  CPOKWU,
ompenenseMple YHHUBepcUTeTOM. MHdopManus o JUMKBUJALMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

Jonyckaercst ¢ paspemieHust qupekropa MHcTuTyTa M gocpodHas ciaya 3adera ¢ 3aIlluChiO
Pe3yJIbTaTOB B 3K3aMEHAIlMOHHBIH JIUCT.

WMHBanuapl ¥ 1MIAa ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3J0POBBSI MOTYT C/IaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUIaHOM. MHBanuabl U jJula ¢ OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbS, UMEIOIIME HAPYIIEHHUsS ONOPHO-IBUTrATEIBHOIO aImapara, JOIYCKarTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIIPOBOXKIEHUN aCCHCTEHTOB-COMPOBOKIAIOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXYTOUHOM aTTeCTalluu JUIsl OCOOBIX CIIydaeB H3JI0KEHA B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluyu 00ydarouuxcs 1no
OIIOIl OakanaBpmara, crenuanurera u Marucrparypsl» OI'BOY BO IOxHno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

No OLEHOYHbIE CPENICTBA Kox u HanmeHnoBaHue

TunoBele KOHTPOJBHBIE 3aMaHUS W (WIHM) WHBIE MaTepuaibl, HEOOXOJAUMEIE WHJIUKATOPA
JUISL OIICHKW 3HAHWUW, YMEHUW, HABBIKOB U (WJIH) ONBITa JEATEIHHOCTH, KOMITETCHIIUU
XapaKTePU3YIIUX CHOPMUPOBAHHOCTh KOMIETCHIIMH B MPOIIECCE OCBOCHUS
JIUCUUTUIUHBI

1. 1. OCHOBHBbIE 3aKOHBI XUMUHU. NA-1.0IIK-1
2. DKBHUBAJICHT DJIEMEHTOB. 3aKOH 3KBHUBAJICHTOB. Hcnonb3yer
3. DKBHUBAJICHTHI MPOCTHIX U CJIOKHBIX BEILIECTB. OCHOBHBIE 3aKOHBI
4. CoBpeMeHHas TEOpUsI CTPOCHHUSI aTOMa. €CTECTBEHHOHAYYHBIX
5. Tlopsimok cocTaBieHHs dIEKTPOHHBIX Gopmyir. [Tpumepsr. JACIUTIUINH IS
6. PacmpezeneHre 3IEKTPOHOB IO YHEPTETUICCKUM STICHKaM. pereHus
7. DHepruss WOHU3AIUM M DIEKTPOOTPULATENBHOCTh. W3MeHeHue ux B

nepuoanyeckoit cucreme /. 1. Meneneesa.

CTAaHAAPTHBIX 3a/1a4 B
COOTBETCTBUU C

8. CKOpOCTh XMMHUYECKUX PEAKINI. 3aKOH JAEHCTBYIOMNX Macc. HaIIPaBJICHHOCTHIO
9. 3aBUCHUMOCTb CKOPOCTH PEAKIIMH OT TEMIIEPATYPHI. npodeccnoHanbHON
10. Xwumunueckoe paBHoBecue. Koncranta paBHoBecusa. [lpunnun Jle— NEeSTEILHOCTH

[latense.

28




11. 1-3akoH TEepMOIWHAMHUKA. ODHTAIBIHL. TEepMOXHUMHUYECKHE YpPaBHCHUS.
3axoH ['ecca.

12. 2-3akoH TepMmoauHaMuku. DHeprus ['mb0ca. Hampaienuwe mporexaHus
IPOLIECCOB.

13. XapakrepucTuka MoJaspHOI U HEMOJAPHOIN KOBaJIeHTHOH cBs3u. [IpuBecTu
MPUMEPBHI.

14. loHopHO-aKkmenTopHas cBs3b. [Ipumepsl.

15. Bopopoanas cBsizb. [Ipumepsl.

16. Monnas cBs3b. [Ipumepsl.

17. CriocoOb! BEIpaKEHUS KOHIICHTPAIIMHA PACTBOPOB.

18. PactBops! HeanekTponuToB. Auddysus. Ocmoc. 3akon Baut—I'odda.

19. laBnenue napa Haja pactBopaMu. 3akoH Payns (1).

20. M3meHeHme TemImepaTypbl KHUICHHS W 3aMEp3aHds PAacTBOPOB. 3aKOH
Payns (2).

21. PacTBOpbI 3nekTponuToB. M3oToHNMUECKUH K03 duIreHT.

22. Teopus 3NEeKTPOIUTUYECKON JUCCOIHALINN.

23. CryneHuarasi 1uccouanus KUCI0T, OCHOBAHUM U COJICH.

24. Crenenb nucconuanuu. @akTopsl, BIUSIOLINE HA CTENEHb TUCCOLUALIN.
25. Vlonnoe npoussenenue Boasl. PH cpensl. Manukatopsl.

26. Bo3MmoxHBbIe citydau ruapoiusa coneil. [Ipumepst.

277. OKHCIIUTENBHO-BOCCTAHOBUTENbHbBIE peakuuu. IIpumMepsl.

28. AM(OTEpHOCTE.

29.  OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE CBOWCTBA 3JIEMEHTOB M HX
nojoxxkeane B cucreme J[.M. MenneneeBa. OCHOBHBIE OKHCIHUTEIH U
BOCCTaHOBUTEIH.

30. DnexkTpoaHbIi ToTeHIUaa. BomopoHbiii 31eKTpo.

31. HopManbHbI€ 31€KTPOAHBIE IOTEHUUANBI. P HanpsKeHUH METaIIOB.

32. 'anpBaHnueckuii snement. [Ipumepsl.

33. 3/1C ranpBannyeckoro anneMmenTa. Popmysa HepHera.

34. DnexTpoau3 pacTBOPOB U paciiaBoB. 3akoH Dapanes.

35. Ilpoueccsl, MpOTEKAOUIMEe NPU 3JIEKTPOJIM3E C PACTBOPUMBIM aHOJOM.
O6macTe MPUMEHEHUS IEKTPOIN3a.

36. AKKyMyISATOPBI. THITBI aKKYMYJISITOPOB.

37. llpouecchl, NpOTEKAaOIMEe NPH Pa3psAAKe M 3apsAAKe CBHUHLIOBOTO
aKKyMyJIsTOpa.

38. OO0me XMMUYECKHE CBONCTBA METAJIJIOB.

39. BzaumoencTBueE METAIUIOB C KUCIIOTaMHU.

40. AzotHas kucnora. OCOOEHHOCTH B3aUMOJICHCTBUS C METaJIaMH.

41. MeTo/pl OTYYEHUS] METAIUIOB U3 pyJl. [IpruMepbl COBpEeMEHHBIX CIIOCOO0B
MOJYyYEHUS] METaJLIOB.

42. KommnekcHble coenuHeHus. [lpumepsl. BHemHsst U BHyTpeHHsS chepshl.
KommnexkcoobpaszoBarens. 3apsn KOMIUIEKCHOTO HoHA. KoopauHarmoHHOE
qycio. JIuraugel.

43. Tlomumeprl. DU3MKO - MEXaHUYECKUE CBOWCTBAa MOJIUMEPOB. Tpu
COCTOSIHUS: CTEKJIO00pa3HOe, BEICOKOIIACTHUHOE, BSI3KO—TEKYUee.

44. Tlommmepsl. Ilpupomable U cuHTeTHUeckwe moiuMmepbl. CoctaB
nonumepoB. 3BeHo. Llens. Crenens nonuMepusanuu. [Ipumepst.

45. I[Inactmaccel. CocTaB, oJlydyeHUe, CBOICTBA U puMeHeHue. [Ipumepsl.
46. lomumepsl. CriocoOBI MOTYYEHHS TOTUMEPOB.

47. Bugs! kayuykoB. [IpuMepsl, cBoWicTBa, MPUMEHEHNE.

48. lommatunen. [Nonuxnopsunui. [lonydeHnne, cBONCTBa U TPUMEHEHHUE.

49. IMonuterpadropatuieH. [lonydyeHne, CBONCTBA ¥ IPUMEHEHUE.

50. CuHTeTHYECKHE BOJIOKHA, Kiaaccupukaius, oOIlIyue CBOWCTBA, MOJIyUYeHHUE,
NpUMEHEHHE.

51. Kopposus meTamioB. MexaHu3M KOPpO3MOHHBIX Ipo1ieccoB. [Ipumepsl.
52. AtMocdepHas KOppo3usl.

53. MeTo/ibl 3aIIUTH METAJUIOB OT KOPPO3HUHU.
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MCTAJINIMYCCKUX HOKpBITHﬁ.

54.  Koppo3WoHHBIE  TPOIECCH, NPOTEKAOIINE TPH  HAPYIICHUH

[Ikana u KpUTEpUN OLICHUBAHUS OTBETA 00YYAIOLIETOCS MPECTABICHBI B TAOIUIIE

Ilkana Kputepun onennBanus

Ornenka 5 BCECTOPOHHEE, CHCTEMATHUECKOE U MIyOOKOe 3HAHHE MPOTrPaMMHOTO

(oTIIM4HO) MaTepHuaia, yCBOCHHE OCHOBHOW M JIOTIOJNHUTEIBHOW JIHTEPATYPHI,
PEKOMEHIOBAaHHOHN MPOrpaMMON TUCITUILTNHBI, MTPABWILHOE PEIICHUE
3aJauu.

Ornenka 4 MOJTHOE 3HAHWUE MPOTrPaMMHOIO MaTepualia, YCBOCHHE OCHOBHOMN

(xoporiio) JIUTEPATyphl,  PEKOMEHJOBAaHHOW B  MporpamMme,  HaJdU4ue
MaJ03HAYUTEIbHBIX OIIMOOK B PEUICHUM 3334, WIH HEJIOCTATOYHO
MOJTHOE PACKPBITHE COJIEPKAHUE BOMPOCA.

Ornenka 3 3HaHHE OCHOBHOIO TMPOTPAMMHOTO MaTepualia B MHUHUMAIbHOM

(YIOBJICTBOPUTEIIBHO) o0beMe, MOTrPEeIIHOCTH HETPUHIIMITAAIBHOTO XapakTepa B OTBETE Ha

9K3aMEHE U B PEIICHUU 3a/1a4H.

Orenka 2 mpoOeibl B 3HAHHAX OCHOBHOTO IPOrPaMMHOTO  MaTepuana,

(HEYIOBIIETBOPUTEIHHO)

MIPUHIUIIHAIIBHBIC OIIIMOKH Ipru OTBETC Ha BONPOCHI U B PCIICHUU
3aga4u.
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5. KOMIIVIEKT OHEHOYHBIX MATEPHUAJIOB

0 TUCHUIIINHE «XHUMHUI»



1. Cnenuduxanus

1.1. Ha3naveHue KOMIUIEKTa OIICHOYHBIX MaTepuaioB (naiee — KOM)

HaunmenoBanune YI'C/YI'CH — 20.00.00 TexHocdepHast 6€30MacHOCTb U TPUPOIOTIONH30BaHUE
Hanpasnenue noarorosku - 20.03.01 TexHocdepHas 6€30macHOCTh
Hamnpasnennocts — TexnocdepHas 6€30macHOCTh

1.2. HopmatuBHOE OCHOBaHHE 0TOOpa COJEPIKAHMS

denepanbHbBIl TOCYIAPCTBEHHBI 00pa30BaTeNbHbIN cTaHAapT BhIiciiero oopazoanust (GI'OC
BO), yrBepxxnéunbiii Ilpukasom MunucrepctBa oOpa3zoBanus M Hayku Poccuiickoit depeparmn
25.05.2020 r. Ne 680

[Tpodeccuonanpusiii cranaapt "Crnenunanuct B obmactu oxpansl Tpyaa" N 524n ot 04.08.2014
r. IIpodeccuonanphbnii crapmapt "CoenmuanucTr TO  DKOJIOTHYECKOW — Oe3omacHocTH (B
npombinuieHHOCTH)" N 5771 ot 07.09.2020 1.

1.1.0011ee KOIM4eCTBO TECTOBBIX 3aaHUM

Kon HanMenoBaHne KOMIETEHIIMT KomnnuectBo
KOMITCTCHIIMI 3aJJaHul
YK-1 Crioco0eH OCYIICCTBIIATh TOUCK, KPUTUICCKUI aHAIM3 U CHHTE3 5
uHGOPMAIUH, TPUMEHSATh CHCTEMHBIN MOIXO0 IS PEIICHHUS MOCTABICHHBIX
3a71a4
Bcero 5

1.2.PacnipeiesieHrie TECTOBBIX 3aJaHUM IO KOMIIETEHIUSAM

Kon HaunmenoBanue KoMIeTeHIMHT HaumenoBanue HHIUKATOPOB Howmep
KOMIICTCHIIMH c(hOpMUPOBAHHOCTH KOMITCTEHITHH 3aaHus
YK-1 Croco6eH oCyIecTBIAT VK-1YK-1.1 Ananusupyer 3a1ady, BRIICISS €€ 1-5
TTOUCK, KpUTHICCKUN aHATN3 U 0a30BbIC COCTABJIAIOIINE, paCCMAaTPUBACT U
CUHTE3 HH()OpMAIIUH, MpeJIaracT BO3MOXKHEBIC BAPUAHTHI PEIICHUS
MPUMEHSATh CUCTEMHBII ITOCTABIICHHOM 3aJ]a4UH, OLICHUBAS X
TTOAXO JIJISl PEIICHUS JIOCTOMHCTBA M HEAOCTATKU
ITOCTaBJICHHBIX 33724 YK-1YK-1.2 Onpenenser, HHTSPIPETUPYET U 1-5

pamkupyeT nHdopManuio, TpedyeMyro s
pelIeHus HOCTAaBICHHOM 3a/1a4u;
OCYIIECTBIISIET MTOUCK MH(POPMAIIHH I10
Pa3NUYHBIM THIIaM 3apOCOB

YK-1VYK-1.3 IIpu obpaboTtke nadpopmanmn 1-5
oTIr4aeT pakThl OT MHEHUH, HHTEPIIPETAIIHA,
OIICHOK, opMHUpYyeT COOCTBEHHBIE MHEHUS U
CYXKJICHUSI, apTyMEHTUPYET CBOU BBIBOJBI U
TOYKY 3pECHUS

1.5 Tunbl, ypOBEeHb CII0KHOCTH U BPEMsI BHINOJIHEHUSI TECTOBBIX 3aJIaHUN

Kon WNnaukatop Howmep Tun 3aganus YpoBeHb Bpewms
KOMIIETEHIMH | C(OPMUPOBAHHOCTH | 3aJaH CIIOKHOCTH BBITIOJTHEHUS
KOMITCTCHITHH us (MuH)
YK-1 YK-1 1 3amanwne 3aKpeIToro THNa | [loBBIICHABIH 5
CrocobeH Ha YCTaHOBJIEHHE
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W CHHTE3
nH(popmaIuy,
MPUMECHSATh

I pEIICHUS

OCYILIECTBIISITh MIOUCK,
KpUTHYECKHUN aHaIIN3 2

CHCTEMHBII noaxon

INOCTABJICHHBIX 3aaa4

COOTBCTCTBUA

3ananue 3akpeiToro tuna | [loBeieHHBIN 5
Ha YCTaHOBJICHUE

IOCJICAOBATCIIBHOCTHU

3 3ananue BbazoBerit 3
KOMOMHHPOBAHHOTO
THITa ¢ BEIOOPOM OJHOTO
MIPaBHJILHOTO OTBETA U3
YETBIPEX
MPEIOKECHHBIX U

000CHOBaHHEM OTBETA

4 3ananue BbazoBerit 3
KOMOWHHPOBAHHOTO
THIIA C BHIOOPOM
HECKOJIbKMX BApUAHTOB
OTBETA U3
NPE/JIOKCHHBIX C
000CHOBaHUEM BBIOOpA

OTBCTOB

5 3agaHne OTKPHITOrO TUIA Bricokunit 10

C pa3BEepHYTHIM OTBETOM

1.6 Cuenapuu BBINOTHEHUS! TECTOBBIX 3a/IaHUM

Tun 3amanusa

HOCHG,Z[OB&TCHBHOCTB Z[eﬁCTBHﬁ IIPpU BBIMIOJIHCHWUHU 3aIaHU

3a,Z[aHI/IC 3aKPBITOI'O THUIIA Ha
YCTAaHOBJICHHUE COOTBETCTBUA

1.BHEMATEIHHO IPOYUTATH TEKCT 3aJaHHUS U TIOHATh, YTO B KAYECTBE
OTBETA OXKUIAIOTCS MAPhI DJIEMEHTOB.

2.BHuMaTenpHO MpounTaTh 00a CITUCKA: CITUCOK 1 — BOTIPOCHI,
[YTBEpXICHUS, (PaKThI, TOHATHUS U T.J.; CIIUCOK 2 — YTBEPIKICHUS,
CBOWCTBA 0OBEKTOB H T.1I.

3.ConocTaBuTh 3JIEMEHTHI CIIMCKa 1 ¢ plIeMeHTaMH CITHCKa 2,
c(hOopMHPOBATH MAPhI IIEMEHTOB.

4.3anucaTh nomnapHo OYKBHI U HU(GPHI (B 32aBUCHMOCTH OT 3aJaHMs)
BapruaHTOB oTBeTa (Hampumep, Al niu b4)

3agaHue 3aKPHITOTO TUTIA HA
[YCTaHOBJICHUE TIOCIICI0BATCILHOCTH

1. BHHMMaTelbHO IPOYUTATH TEKCT 3a/laHUS U IIOHSTh, YTO B KAUECTBE
0TBETa 0’KUAACTCS MOCIEI0BATENFHOCTD JIIEMEHTOB.

2.BHuMarenbHO IPOYUTATh NPEATIOKEHHBIE BADHAHTHI OTBETA.

3. IlocTpouTh BEpHYIO MOCIEA0BATENBHOCTD U3 NIPEUIOKEHHBIX
DIIEMEHTOB.

4. 3anucatb OyKBBI/LUQPHI (B 3aBUCUMOCTH OT 33JaHUs) BApUAHTOB
O0TBETa B HYKHOMU ITOCIIEIOBAaTEIbHOCTH 03 Mpo0enos

Y 3HaKOB npenuHaHus (Hampumep, BBA umu 135).

3amaHre KOMOMHUPOBAHHOTO THIIA C
BBEIOOPOM OIHOTO MPABUIBHOTO
0TBETa M3 YETHIPEX MPEMIOKEHHBIX U
000CHOBaHHEM OTBETA

1. BHUMaTenbHO MPOYUTATh TEKCT 3alaHKS U TOHSITh, YTO B KAUECTBE
OTBETa O’KUAAETCS TOIBKO ONWH M3 MPENIOKEHHBIX BAPUAHTOB.
2.BHUMaTENpHO IPOYNTATH MPEII0KEHHbIE BAPUAHTHI OTBETA.
3.Br1Opath 01uH OTBET, HanbOOJIee BEPHBIM.

4. 3anucatb TONbKO HOMEp (WK OyKBY) BEIOPAaHHOTO BapUaHTa OTBETA.
5.3amucaTh apryMeHThl, 000CHOBBIBAIOIINE BEIOOP OTBETA.

3agaHue OTKPHITOTO THTIA C
[Pa3BEPHYTHIM OTBETOM

1. BaHMaTenpHO MPOYNTATH TEKCT 33JaHUS U MIOHATH CYTh BOIIPOCA.
2.IIpomymMath JOTHKY U IMOJHOTY OTBETA.

3.3amucaTth OTBET, UCIIONIB3YsI YETKHE, KOMITAKTHBIC (DOPMYITUPOBKH.
4. B cirygae pacu€THOU 3a1a4m, 3aIucaTh PEIICHUE U OTBET.

1.7.Cuctema olilecHUBaHUS BBIITOJHEHUS TECTOBLIX 3aJaHNUN
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Pesynprar oneHuBaHus
3a/TaHMs (6aLTBI, TIOJTYYICHHBIE 32 BBHITIOJTHCHUE
3aJlaHusl/XapaKTePUCTUKA PABUIBHOCTH OTBETA)

Howmep VYka3aHus 1mo oneHUBaHUIO

Tlomaoe COBIIAICHUC C BCPHBIM OTBCTOM

3ananue 1 3ajaHue 3aKphITOrO THUIA Ha
YCTaHOBJICHHE COOTBETCTBHS CUUTAETCA orieHnBaeTcs 1 Gamom;
BEPHBIM, €CIH HEBEPHBI OTBET WU ero oTcyTcTBHe — () 0aos.
MPAaBWJIBLHO YCTaHOBJICHBI BCE JInbo yka3pIBaeTCS «BEPHOY/ KHEBEPHOY.
COOTBETCTBUSI (TO3UIUU U3 OIHOTO
CTONOIa BEPHO COTIOCTABIIEHBI C
MTO3UITUSIMHE JIPYTOTO)
3ananue 2 3amaHue 3aKphITOrO THIIA Ha [ToHOE CcoOBmMajeHUE C BEPHBIM OTBETOM
YCTaHOBJICHHE TIOCIIEI0BATCIHLHOCTH orieHuBaeTcs 1 Gaiowm;
CUHMTAETCS BEPHBIM €CJIH AOMYIIEHB! OMTHUOKH WIH OTBET OTCYTCTBYET
€CJIM MPaBWIILHO YKa3aHa BCS — 0 6amroB.
MOCIIEI0BATENBHOCTD UMD JInbo yka3pIBaeTCS «BEPHOY/ KHEBEPHOY.
3amanmne 3 3aganre KOMOMHUPOBAHHOTO THITA C CoBmaicHUe ¢ BEpHBIM OTBETOM OIleHUBaeTcs 1
0aJIJIOM; HEBEPHBINM OTBET WK €r0 OTCYTCTBUE — 0

BBEIOOPOM OJTHOT'O BEPHOTO OTBETA M3
MPEI0KESHHBIX ¢ 000CHOBaHUEM BhIOOpa
OTBETa CUUTACTCS BEPHBIM, €CITH
NpaBWIBHO yKa3aHa Iudpa u npuBeIeHbI
KOPPEKTHBIC apTyMEHTBI, UCTIOIh3yEeMEbIC
TIpH BEIOOPE OTBETA.

3amanmne 4 3aganre KOMOMHUPOBAHHOTO THIIA C
BEIOOPOM HECKOJIBKUX BAPHAHTOB OTBETA
U3 TIPEJI0KECHHBIX C 000CHOBaHHUEM
BBIOOpa OTBETOB CUHUTACTCS BEPHBIM,
€CIIY TPABIIHHO YKa3aHbl IIUQPHI U
MIPUBEICHBI KOPPEKTHBIC apPTyMEHTHI,
UCIIOJIb3YEeMBbIE MTPU BBIOOPE OTBETA.
3amaHre OTKPHITOTO THIIA C

Pa3BEpHYTHIM OTBETOM CUHMTAETCS
BEPHBIM, €CJIH OTBET COBIIAJIACT C
STAJIOHHBIM I10 COJICPXKAHUIO M MTOITHOTE.

0aJUIOB.
JInbo yka3pIBaeTCs «BEPHOY»/ KHEBEPHOY.

[MonmHOE coBMajzicHWE C BEPHBIM OTBETOM
otieHuBaeTcs 1 Oammom;
€CITU TOMYIICHBI OITHOKH UITH OTBET OTCYTCTBYET
— 0 6amnos.
JInbo yka3pIBaeTCs «BEPHOY/ KHEBEPHOY.

TlonHbIi TpaBUIIBHBIM OTBET HA 3aJ]aHUE
OIlCHUBaeTCs 3 OayuiaMu; ecliv IOMyIIeHa OJTHa
OIMOKa/HETOYHOCTH/OTBET MPaBWIBHEIN, HO HE
MOJTHBIHN — 1 6ayt, eciu TomyIeHo 0oiee OHON

OIINOKW/OTBET HEPABUIIbHBII/ OTBET
orcyrctByeT — 0 6ayIoB

JIn6o yka3bIBaeTCs «BEPHOY»/«CHEBEPHOY.

3amanue 5

1.8.0nucanue JONOIHUTENBHBIX MaTEPUAIOB U 000PYI0BaHHS, HEOOXOIUMBIX IS BBITIOJIHEHUS
TECTOBBIX 3aJaHUH (P HEOOXOAUMOCTH).

ﬂ.]'[f[ BBITIOJTHEHHU S TECTOBBIX SaﬂaHI/Iﬁ AOIIOJHHUTEIIbHBIX MAaTCPUAJIOB U O60py,HOBaHI/I$I HE

TpebyeTcs.
2. TecTroBBIC 3aaHUA

3aganue 1.

Vemanosume coomeemcemeue medncoy Gopmynon eewecmea u NpoOYKMAamu 31eKmpoausd
B800H020 pacmeopa Uiu pacniaea 23mo20 6eujecmed, Komopbvie 6blOeNAIOMcs HAd UHEPMHbIX
INEKMPOOAxX: K KaMCool no3uyuu, 0603HaueHHou OyKkeou, noobepume cOOMEEMCMEYIOWY0 NO3UYUTO,



0603Hayennyio yugpoi. 3anuwiume 6 omeem yu@pol, pacnoioHcUs uUx 6 nopsaoKe, COOmeemcmeayouem

oykeam.
dbopMyIa BerecTBa [TpoyKTHI IIEKTPOIH3a
A) A)NaCl (pacron.) 1) Na, Cl,
Bb) CuSOs(pp) 2) Cu, Cls.
B) CuClz (p-p) 3) Hz, 02
I') NaCl (p-p) 4). Cu, Os.

3anuwume 8vibpantbvle YUGPvL OO COOMBEMCMBYIOWUMU OVKEAMU:

A

b

B r

3aganue 2.

Pacnonoocumv  xumuueckue snemenmor 1) maenuii 2) kpemuuil 3) amoMuHuti 8 nopsoxe
VBeNUUeHUs. UX AMOMHO20 PAOuycd.
3anuwume coomsemcmayowyo Nocie008amebHOCb YUPP cleda Hanpago.

3aganue 3.

IIpoyumatime mexcm, 8vibepume Haubolee 8epHblll BApUAHM OMEema
B xaxom PAAy IICMCHTBI PACIIONIOKCHBI B ITOPS/IKE BO3PACTAHUS paAnyCa aToMa

a) 0,8, Se, Te 6)C,N,O,F B) Na, Mg, Al, Si

3amanmne 4.

r)L,Br,CLL F

Brumamenvno npouumaiime mexcm 3aoanus. 3anuwiume peuieHue u omsem.
Maccosast nonst 50 r caxapa, KoTopslii pactBopui B 200r Bozpl

a) 25
0) 4
B) 8
)20

3aganue 5.

IIpouumatime mexcm, 8vibepume Hauboee eepHbie BapuUAHmMvl OMmeema

Bri6epuTe HECKOIBKO BapMAHTOB OTBETA.

B psiny C—N—O—F

a) BO3PAcTaeT AJIEKTPOOTPHUIIATEIHHOCTb;
0) ocimabeBarOT HEMETaUIMYECKUE CBOMCTBA;
B) YCHIIMBAIOTCS HEMETAJUIMYCCKIE CBOMCTRA,;

I') YMEHBILAETCS 3JIEKTPOOTPULIATENBHOCTE OTBET:

3. K104 K OIIEeHUBAHHUIO TECTOBBIX 3aJJaHUH

Ne BepHbiii otBeT Kputepuu orieHuBaHus
3aJJaHus
1 A1 B4 B213 1 6 — monmHOE MPaBUIBHOE COOTBETCTBHUE
0 0 — ocTaNpHBIE CITyIan
2 231 1 6 — coBnageHre ¢ BEpHBIM OTBETOM
0 6 — ocTanbHBIE ClTyyan
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1 6 — moNHBIH NPaBUIIBHBIA OTBET
0 60 — Bce ocTanbHBIC CITyIan

T
50%100/(50+200)

3 0 - MONMHBIN NPaBUILHBIN OTBET;

1 6 - gomyIeHa OfHa OINOKA/HETOYHOCTD,

0 6 - gomyiieHO 00JIee OHOM OIIMOKN/OTBET
HETPaBUWIBHBIN/ OTBET OTCYTCTBYET

aB

1 6 — MOTHBIN IPABWIIHHBIN OTBET
0 6 — ocTanbHBIC CITyyan




JIMCT PETUCTPAIIMA N3MEHEHHI

Homepa nuctoB

Howmep OcHoBaHue /i1 BHECEHHS N Pacmmmdposka JlaTa BHeceHuUs
1 OJIIHCH
H3MeHEeHHs | 3aMCHCHHBIX | HOBBIX | aHHYJIHPOBAHHBIX H3MEHEHHUH MNOAIHCH H3MEHEHHUS
Pacnopsixxenue Ne 6-cT
1 2038 | 20-38 - x luy llamanosa EB. | 23.06.2025 r.

ot 07.02.2025

[
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