MuHKCTEPCTBO HAYKY U BhICIero obpasopanns Poccuiickont Meaepamyn
DenepansHOe TOCYAAPCTREHHOE OI0PKETHOE 00pa30BATENBHOE YIPEXKICHHE
BBICIIETO 0Opa3oBaHMs
«SpociaBcKUi rocyAapCTBEHHBIN arpapHbId YHHBEPCHTET

(OI'bOY BO «pocnapckuii TAY»)

VYTBEPKIAIO

NPEPEKTOp Mo y4eOHOM 1 BOCMHTATENLHOM
pa6oTe, MOJIOJIEKHOH MONHTHKE

@®TBOY BO «Spocnasckuii TAVYy,
W;’ Maxaera H.IO.

30 urons 2023r.

PABOYAS IPOIPAMMA JUCIUILTHHEI (MOIY.JIS)

51.0.12 «XUMHA»

Ko v Hanpag/ienye DoATOTOBKH 35.03.06 ArpouH:xeHepUs
Hanpap/leHHOCTE (IpoduaL) MailriHb! ¥ oGopyioBaHHE B arpoOH3HECE
Keanudnkanus Bakanag

Dopnra obyveHHA Oynas

T'ox Havana MOATOTOBER 2023

PAKYIbTET HrxeHepHbii

Bruinyckaomasn kadenpa MexaHu3aLa ceNbCKOXO3MACTREHHOTO TIPOM3BOJICTBA
Kadeapa-pazpaboTunx DKonorus

O0beM ANCHHIIIHHDBL, 4. / 3., 108/3

@opma KOHTPONA (TIPOMEIKYTOMHAS Or3aMeH

aTTeCTANLAA)

Apocnaene 2023 .

ArCXA "OEAEPAJIbHOE TOCYAAPCTBEHHOE BIOZXKETHOE OBPA3OBATES
Bnaaeney;: "®EJEPANIbHOE FOCY/JAPCTBEHHOE BFOJXXETHOE OBF
l'ycap CBeTnaHa AnekcaHapoBHa
Ceptnoukart: 1ac30508ba2f8da40ef7f6c200570dd5840d0f07

—=X



llpu paspaGotke paGoueif mporpaMmrbl mucrmiumHbsl (mamee ~ PIIT) «Xamus» B OCHORY

IIOJIOJKEHEI:
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COOTHECEHHBIX C IUIAHUPYEMBIMU PE3yJIbTATAMU OCBOCHHS 00pa30BaTEIbHON
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[Tpunoxenus
[Tpunoxxenue 1. AHHOTaIUs pabouel TPOrpaMMbl AUCHUTIITUHBI



1 He.]'lb H 3a1a4Y1 OCBOCHHUA NTUCHMUIIJIMHBI

Heab0 w3ydeHWs] TUCHHMIUIUHBI «XUMUS» SBISETCS (POPMHPOBAHHE OCHOBHBIX
MOHSATUHN, 3HAHUN U YMEHHUU MO XUMUHU, (HOPMHUPOBAHHUE 3HAHUM 00 OOITUX 3aKOHOMEPHOCTSIX
XUMHUYECKUX PEaKIni.

3apaum:

— H3y4YeHUE OCHOB COBPEMEHHOI'O YUEHUs CTPOEHUS aTOMa U TEOPUH XUMUYECKOM CBSI3H;

— H3y4Y€HUE OCHOB YUEHHUS O CKOPOCTH XMMHUYECKUX PeaKlni, XUMUYECKOM PaBHOBECHUU;

— H3y4YeHHUE OCHOB yueHUs 00 YHEPreTHKE XUMHUECKUX PEaKIIHii;

— H3y4eHUEe OCHOB COBPEMEHHOUN TEOPHH PACTBOPOB;

— H3y4YEHUE TEOPUHU OKHUCIUTEIHHO - BOCCTAHOBUTENBHBIX PEAKIIUNA U 3aKOHOB
AIIEKTPOXUMHUH;

— H3y4YeHUE TEOPETUYECKUX OCHOB IMPOIIECCOB KOPPO3HHM METAIJIOB M METOJIOB 3aIUTHI
METaJJIOB OT KOPPO3UH;

— TMO0Ka3aTh POJIb XUMUU B PAa3BUTUU COBPEMEHHOT'O €CTECTBO3HAHMUS, €€ 3HAYCHHE IS
npodeccuoHaIbHOMN AESITETbHOCTH;

— o0ecrmeunTh  BBIOTHEHHWE  OOyYarONIMMHUCA  JTAOOpATOPHOTO  MPaKTHKyMa,
WJUTIOCTPUPYIOIIETO CYITHOCTh U METO/IBI XHUMUHU;

— TMPUBUTH OOYYAIONIMMCS HaBBIKM TPAMOTHOTO U palMOHAIbHOTO oOdopmIleHus
BBITIOJTHEHHBIX AKCIIEPUMEHTAIBHBIX PabOT B J1a0OpAaTOPHOM MpPaKTHKyMe, 00paboTKH
Pe3yNbTaTOB AKCIIEPUMEHTA.

2 IlepeyeHb IVIAHUPYEMBIX Pe3yJILTATOB 00Yy4eHHS MO JMCHUILIUHE, COOTHECEHHBIX €
IVIAHUPYEMBIMH Pe3yJIbTaTaMM 0CBOEHHsI 00pa30BaTeIbHOM MPOrPaMMBbI

W3ydyenne naHHOW AMCLUMIUIMHBI HANpaBieHO Ha (OPMUPOBAHHME Yy OOYYAIOIIUXCS
cnenyroieit oomenpodeccruonanbHon kommereHuu (OITK-1.1):



2.1 Oﬁmenpocbeccnona.ﬂbnble KOMIICTCHIUUA U HHAUKATOPLI UX JOCTHKCHUS

Kon Koa v HanMeHoBaHMEe HHAMKATOPA NOCTHKEHUs] KOMIEeTeHIUU
Conep:xanue KoMIeTeHIIMH
KOMIIeTeHIINH 3HATH | yMeTb | BJIAIETh
OIIK-1 CnocobeH pemnrats tumossie | OITK-1.1.

3a71a49u PO ecCHOHATBHON
JIeITCILHOCTH Ha OCHOBE
3HAaHHI OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX U
€CTECTBEHHBIX HayK C
MIPUMEHEHUEM
HH(POPMAIUOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

I[eMOHCTpI/IpyCT 3HAHUEC OCHOBHBIX 3aKOHOB MAaTEMAaTUYCCKNX, €CCTECCTBECHOHAYYHBIX U 06HICHPO(I)CCCI/IOH3HLHI)IX

JUCIHUIIINH, HEO0OXOIUMBIX

JJI pCHICHUA TUIIOBBIX 3a1a4 B obOyactu ArpOMHXCHEPHHU

OCHOBHBIC 3aKOHBI XHMHUH

CoBpeMEeHHOI1 TePMUHOJIOTHEH B
00acTH XUMUHU

HpOI/I3BO,HI/ITB BBIYUCIICHUSA C
HCTIOJIb30BAHUEM OCHOBHBIX MOHATHH K
3aKOHOB XUMHHU




3 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/JIbHOH NMPOrpaMMbl
JNucnunnuHa «XWUMHSD)» OTHOCHUTCA K 00s3aTebHOM 4YacTH 00pa3oBaTEIbHOU

porpaMMbl OakajgaBpuaTta.

4 CTpyKTYypa TMCUMILIMHBI U pacrpe/ejieHie ee TPY10eMKOCTH
(Ha oxHOTO 00y4YaKONIErocsi)

Bua yueOHoii paboThI Beero 3a 1 cemectp

4acoB 4acoB

1. KonTakTHasi padoTa npu npoBeieHUN y4eOHbIX 3aHATHH, Bcero (Jlex 51,85 51,85

+ Jla6 + IIp + KCP)

B TOM YHCJIE:

JlexumonHele 3ansitus (Jlex) 17,00 17,00

JlaboparopHsle 3ausrus (J/lab) 34,00 34,00

ITpaxTrueckue 3ansarus (I1p) - -

ITpoBeneHre KOHCYIbTaIM 110 yueOHo# mucimrmiune (KCP) 0,85 0,85

2. CamocTosiTesIbHAsA padoTa, Bcero (CP + xonmpons) 52,85 55,95

B TOM YHCIIE:

CamocrosTenbHas paboTa MpH BEIMOTHEHHN pacdeTHO-rpaduaeckoi paboTHl,
THUIIOBOTO pacyeTa, pedeparta, KOHTPOILHOI pabOTHL, dcce U JIp. — —
CamocTosiTenbHas paboTa IMpH BBHITIOJHEHUH KYPCOBOI paboThI (IIpOeKTa) - -
CamocrosTenpHas paboTa IpH MOATOTOBKE K SK3aMEHY 23,7 23,7
CamocrosTenbHas paboTa MPH MOATOTOBKE K 3a4ETy

[Tpoure BUIBI CAMOCTOSATEIIHLHOM PAOOTHI (TTOrOTOBKA K JICKIIHAM,

1a00paTOPHBIM, IPAKTHIECKIM 3aHSATHIM) 29,15 29,15
3. KonrakTHasi padoTa npu npoBeIeHNH MPOMEKYTOYHOMH aTTeCTAIUH,

BCEro 3,3 33
I'pynnoBsle KOHCYJIBTAlMK IEPEN IK3aMEHOM U Cl1aua 3K3aMeHa 110

qucnutuinHe (K2) 3,3 3,3

Cnaua 3aueta no aucuuminge (K) - -
3ammra KypcoBoii paboTsI (poekta) (K) — —

Oo0mas Tpy10eMKOCTh THCHUILIMHBI B Yacax: 108 108
B TOM 4HCIie B (popMe MPaKTHIECKOH MOITOTOBKH
OO0masi Tpy10eMKOCTh JUCHHMILIMHBI B 324€THBIX eINHUIAX: 3 3




5 Conepmalme JAUCHHUIIIINHBI

5.1 Coaepxanue IMCHUIUVIMHBI, CTPYKTYPHPOBaHHOEe MO TemMaM (pa3gejnam) ¢
yYKa3aHMeM OTBEJCHHOI0 HA HUX KOJMYECTBA AKAAEMHUYECKHUX YaCOB M BHUIOB Y4eOHBIX
3aHATHI

Buabl yueOHo#i paboThl M X TPYAO0EMKOCTb, YaChI
qf = KonrakTHas padora npu CamocrosiTesb-
HanmeHoBanHe 1 colep:kanue pasjiea 5= NPOBEIEHHH YUeGHBIX 3aHATHI Hasi paGoTa
- AUCUUILUTMHBI (epevYeHb AUIAKTHYECKHX z 8 2
5 eIMHHUII: pacCMaTPUBAaeMbIX OATEM, E g BT.4. B S
= BOIIPOCOB) & § dopme Kon- =
P4 & 2 J JP |1I13 NpaKTHYECKo KCP| CP e
=y i TPOJb )
2 NOArOTOBKH p‘a
1 |PeaknpoHHas CIOCOOHOCTE BEIIECTB OIIK-1 | 8,00 | 8,00 0,25 | 8,00 - 24,25
OcHOBHble NOHAMUSL U 3AKOHbL CMEXUOMEMPUU 2,00 | 4,00 0,05 | 1.00 — 7,05
Cmpoenue amoma. Keanmosomexanuueckue
npeocmasenenus. [punyunel pacnpedenenus 2,00 | 3,00 0,10 | 3,00 - 8,10
2NIeKMPOHO8 8 INEKMPOHHOU 000JI0UKe AMOMA..
Ilepuoouyeckasn cucmema snemenmog . 1.
Menoeneesa 6 céeme meopuu cmpoeHusl 2,00 0,5 0,05 | 2,00 - 4,55
amoma
Xumuueckas ces3v. 2,00 | 0,5 0,05 | 2,00 4,55
2 | XuMuueckasi TepMOJIMHAMHKA Y KUHETHKA OIIK-1 4,00 | 4,00 0,20 | 4,00 — 12,20
Xumuueckas KuHemuxka 2,00 | 4,00 0,10 | 2,00 — 8,20
OHepeemuka XumMuieckux peaxyui. 2,00 - 0,10 | 2,00 — 4,10
3 | XUMHYECKHE CUCTEMBI OIIK-1 | 5,00 (22,00 0,40 | 17,15 — 4455
Pacmeopwi anexmponumos. Booopoonwiii 200 | 850 0.20 | 6.00 3 16.70
nokazameinv
Dnexmpoxumusi 2,00 | 850 0,10 | 6,00 - 16,60
Kopposusa memannos 1,00 | 5,00 0,10 | 515 — 11,25
KypcoBas pabora (poexT) - — — — — — —
ITpomexxyTouHas aTTecTanus (3K3aMeH): OIIK-1 — — — — 23,7 | 27,00
HNTOI'O no gucuunianne: - 17,00 | 34,00 0,85 | 29,15 23,7 108

5.2 Pazgesbl AUCHUIVIMHBI N0 BHWIAM ayJAUTOPHOH (KOHTAKTHOI) padoThl U
(popMBbI KOHTPOJISI

No e HanMenoBamme Bl/lllbluy‘leﬁl-lblx ®opMBbI TEKYLET0
n/n | cemecTpa pas/ieia IMCUUILIHHbI 3ansATHii (B yacax) KoHTpOS
JI JIP 113 YCIIeBaeMOCTH
1 1 Peakrmonnast crrocoOHOCTE BEIECTB 8 8 — PT, K, KP
1 XuMudeckasi TepMOJIMHAMUKA U KHHETHKA 4 4 — KP, PT
3 1 XUMHUECKHE CUCTEMBI 5 22 - PT, 3JIP, U]13, KP
UTOTro:| 17 34 - -

'PT—pyGexnoe Tectupopanue, 3JIP — 3ammra maGopaTopusix pabot, K — komtoksuym, KP — konTposbHas pabora, MJI3 —
UHINBHIyaJbHOE JOMAIIHEe 3a/laHue.
8




5.3 JlabopaTopHbIe padoThI

Ne Ne HaumenoBaHnue Bcero
HaunmeHnoBaHue J1aGopaTOPHBIX padoT
n/m | cemecTpa pa3jesia TUCHUILIMHBI 4acoB
1 1 PeakumonHast coco6HoCTh BemiecTB | TexHuka 6e3onacHocTu. Kitacchl HeopraHMuecKux 2,0
COeTMHEHUI
2 1 (OCHOBHBIE 3aKOHBI XUMHUU 2,0
3 1 CrpoeHue aToMa. XMMHUYECKas CBA3b 4,0
4 1 Xumugeckas TepMOIMHAMUKA U Kunernka XxuMu4yeckux peaxiuit 4.0
KHHETHKa
5 1 XUMHUECKUE CUCTEMBI IIpuroToBneHue pacTBopa 3alaHHON KOHIIEHTPALUN 4,0
6 1 Bonoponusiii nokazarens. ['maponus coneit 4,5
7 1 OKHCITUTEbHO-BOCCTAHOBUTEIbHbIE PEaKLIUU 4.0
8 1 lNanbBanudeckuil aneMeHT. Psin HanpsokeHU MeTauloB. 4,5
DIIEKTPOIIH3.
9 1 Koppo3uss MeTa/uioB. 3alura METaIoB OT KOPPO3UU 5,0
HUTOI'O:| 34

6 [lepeueHb yueOHO-METOAUYECKOTO O0ecrieYeHHs AJIsl CAMOCTOSATEIbHOI padoThl
00y4arommXxcs 1o AUCHUILINHE
6.1 Buabl camocrosiTtesibHOM padoTsl o0yuarommxcs (CP)

No Bcero
Ne cemecTpa HaumeHoBaHMe pa3gesia I CHUIIHHBI Buasr CP
n/n 4acoB
1 1 PeakunonHast cmocoOOHOCTH BEIIECTB KoncniektupoBanue MatepruaioB 4,00
IToaroroBka K TeCTUPOBAHUIO 4,00
2 1 Xumuueckas TepMOINHAMUKA U KHHETUKA KoHcniektupoBaHne MaTepraloB,
MOJATOTOBKA K KOHTPOJILHOM 2,00
pabote
IloAroToBKa K TECTUPOBAHUIO 2,00
3 1 XUMUYECKHE CHCTEMBI [ToaroroBka K KOHTPOIBHOU
pabote 4,00
ITonroToBka K 3ammuTe
1ab0paTOPHBIX paboT 7,15
IToaroroBka K TECTUPOBAHUIO 4,00
BrinosnHenne MHIUBUYadbHbBIX 200
JIOMaITHUX 3aJJaHuM i
CamocroaTenbHaA paboTa Npu NOArOTOBKE K 9K3aMeHy 23,7
UTOIO:] 52,85




6.2 MeToanueckne ykazanus (J1J51 CAaMOCTOSATEILHOM padoThI)

I[J'Iﬂ CaMOCTOATCIIBHOIO  M3Y4YCHHA  MATCpUaJIOB IO  AWCHUIIIMHE «XHUMHUS»
06yqa}01111/1ec;1 MOTI'YT BOCIIOJB30BaTbCA CIACAYIOIIMUMHU ABTOPCKHUMHU MCTOAUYCCKUMU
YKa3zaHHuAMMU:

XamucroBa WM.JI., PykoBojacTBo mo gucu. XuMmus [DIEKTpOHHBIA pecypc|: mis
OakanaBpoB 1o Hanp. moAr. Arpourkerepus / 1.JI. Xamucrosa, JI.A. bamamosa, SIpocnasib,
OI'BOY BIIO AT'CXA, 2015, 154c¢ // Dnextponnas oudmanoreka AI'CXA.

7 ®OHI OLEHOYHBIX CPEACTB ISl NPOBeIeHUS TeKYLIeH U MPOMEKYTOYHON aTTeCTAlNH
00y4YarOIMXCH M0 JUCHUILINHE

@®OoHJT OIEHOYHBIX CPEJCTB MO JUCIUIUINHE «XUMHSD — KOMIUIEKT METOJUYECKUX U
KOHTPOJBHO HW3MEPUTENbHBIX MaTepHalioB, MpeAHa3HAUeH J[UId OICHUBAHUS YPOBHS
chopmupoBanHocTu kommeTeHIuu OIIK-1 Ha pa3HbIX cTagusax oOydeHHs] Ha COOTBETCTBUE
UHANKATOPaM JOCTUKEHHUS KOMIIETSHIIUH.

@®OoHJT OIEHOYHBIX CPENCTB BKIIOYAET KOHTPOJIbHBIE MATE€pUANbl JJIsi TPOBEICHUS
TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTECTALIMU MO 3aBEPIICHUIO Nepruoaa
00yUeHUS.

Texkymuii KOHTPOJb YCHEBAEMOCTH OOECIIEUMBAET OICHUBAHHE XOJa OCBOCHUS
JUCIUTUTMHBI ¥ TIPOBOJIUTHCS B BUJIE KOMIIBIOTEPHOTO MM OJIaHOYHOTO TECTUPOBAHMS.

[IpoMexyTouHast arrecTansi HMeEET LEJIbl0 ONPEAEUTh CTeNeHb JOCTHXKEHUS
3aIJIaHMPOBAHHBIX PE3YJIbTaTOB OOYYEHHs MO JUCUUIUIMHE 3a ONpENEJICHHBIH Nepuoa
o0yuenus (1 cemecTp) 1 mpoBoauTCS B opme 3k3amena (1 cemectp).

7.1 IlepeyeHb KOMIETEHIUH ¢ YKa3aHUEM 3TANoB UX (popMUPOBaHMS B MpoLecce
ocsoenus OITOII BO

Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMUPOBAHHOCTH KOMIIETEHLU 110
ceMecTpa JUCHHUILIMHAM, PaKTHKaM B npouecce ocsoennsst OINOII BO
OIIK-1 —Cnocoben peuwtams munoevle 3a0a4u npopheccuoHanbHOU 0eAmMeNbHOCHU HA OCHO8E 3HAHUIL
OCHOGHbBIX 3AKOH08 MAMEMAMUYECKUX U eCINEeCMBEHHBIX HAYK C NPUMEHEHUEM UHPOPMAYUOHHO-
KOMMYHUKAUUOHHBIX MEXHOI02UTl
1,2,3,4 ‘MaTeMaTI/IKa

1,23 |Pusuka |

1 | Xumus |
6 ‘F HJIpaBINKa |
| 5 ‘ TermnorexHuka |
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Ne Jtanbl (pOPMUPOBAHMS U NPOBEPKHU YPOBHS ¢GOPMHPOBAHHOCTH KOMIIETEHM 110

ceMecTpa JUCHHUILIMHAM, PaKTHKaM B nmpouecce ocsoennst OINOII BO
2,3 | MaTepuanoBe/ieHIe M TEXHOIOIHs KOHCTPYKIIHOHHBIX MaTepHAJIOB
3 ‘MGTPOJ'IOFI/IH, CTaHJIAPTU3ALUS U CEPTUPUKAIUST
2,3 ‘I/IH(l)OpMaTI/IKa U IIUQPOBBIC TEXHOJIOTUU
2.4,4,5,3,4 | MexaHnnka
2 TeopeTnueckas MEXaHHKa
4,5,6 TexHomorn4eckre MaluHbl 1 000pyI0OBaHHUE
4,5 Tpakropa u aBTOMOOMIH
4,5 CenbCKOX 03 CTBEHHBIE MAIITHHEI
5,6 Marmunsl 1 000py/I0BaHHE B )KUBOTHOBOJICTBE
) O3HakoMUTENbHAS MPAKTUKA (B TOM YUCIIE MOJy4YEeHUE MEPBUYHBIX HABBIKOB HAYYHO-
HCCIICI0BATEIHCKON pabOThI)
8 ‘BI:IHOJIHCHI/IC Y 3alIMTa BBIMTYCKHON KBATU(DUKAITMOHHON pabOTHI
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At

7.2 Onucanue mnoka3zartejed u KPUTEPUECB OLCHUBAHUS KOMIIETEeHIIUH Ha PA3JIUYHBIX 3JTanax HX
(l)OpMHpOBaHl/Iﬁ, OIIMCAaHHE KA OLICHUBAHUA

CooTBercTBHE YPOBHEii 0CBOEHHSI KOMIETeHIHH IVIAHUPYeMbIM pe3yJIbTaTaM 00y4eHHsl U

KoMmnerennun
KPUTEPHUSM MX OLICHHBAHMSI
HMuaukaTop A0CTHIKEHUS Oo6pa3oBaTe/bHbIE HH3KMit
®opma . . HHIKe cpeJiHero o
KOMIeTeHIHH TEXHOJIOT U1 BBICOKHIA cpeaHuii o (MoporoBblii ypoBeHb He
OLIEHOYHOTO (TmoporoBbIii)
(TIaHupyeMble pe3ynbTaThl (opmupoBanus JIOCTHTHYT)
Kon Coaepxanue 6 cpeacTsa
00yueHus) KOMIeTeHIUH IIkanbl oeHNBAHUS
YAOBJIETBOPHTEJILHO / | HEYJI0BJIETBOPUTEIBHO /
OTJIMYHO / 324YTEHO XO0pOILO / 324TeHO
3a4YTCHO HE 3a4YTECHO
OIIK- | Criocoben pemarth OIIK-1.1/Jemoncmpupyem 3nanue Jlexums- TecroBbie
1 TUIIOBBIC 3aJa4n OCHOBHbIX 3AKOHOB BU3YyaJIA3alu, 3aJlaHus,
npodeccHoHaTbHOM | MamemMamuyeckus, IIpoGnemnuas OuieTs! Ha
ecmecmeeHOHAY4YHbIX U JICKIUA, OK3aMCH

JIeSITeNbHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U
©CTECTBEHHBIX HAYK
C IpIMEHEHHEM
MH(POPMAITMOHHO-
KOMMYHUKAIIHOHHBIX
TEXHOJIOT U

06wenpogheccuoHanbHbIxX
ouCyuniun, HeoOXOOUMbIX OISt
Ppeenusi munouix 3a0au 6
06aacmu a2pouHdICeHepul.

3HaeTr: OCHOBHBIE 3aKOHBI
xumun Y meet: I [pon3BoanuTh
BBIYHCIIEHHS C
HCTOJIE30BaHUEM
OCHOBHBIX HOHITHHA U
3aKOHOB XMMHUH.

Brnageer: CoBpemMeHHOI
TEPMUHOJIOTHEH B 00TIacTH
XUMHH

Jlexuus-auckyccus

3naet: OCHOBHEBIE
3aKOHBI XUMHH
VYmeer:.IlpousBoauts
BBIYHCIICHUSA C
HCIIONB30BAHUEM
OCHOBHBIX IMOHATHN K
3aKOHOB XMMHUH
Bnagneer:CoBpemeHHOM
TEPMHUHOJIOTHEH B
0071aCTH XNMHH.
Cnocoben:
[IpMEeHUTH OCHOBHBIC
3aKOHBI XUMHH IS
PEIIeHHS THITOBBIX
3a7ad4.

3Haert:
OCHOBHEIE
3aKOHBI XUMUU: .
Vmeer:
[IpousBonuTh
BBIYMCIICHUS JIJIST
TIPUTOTOBJICHUS
pactBopa
3aJaHHOM
KOHIICHTpAIHH.
Bnaneer:
CoBpeMeHHOH
TEpPMUHOJIOTHEN
B oOmacTH
XUMMH.
ITonnmaer:
3HaueHne
OCHOBHBIX
3aKOHOB XMMHUH
JUTSL PEeLIeHUS
THIIOBBIX 3aa4.

. 3HaeT:
OCHOBHEIE
3aKOHBI XUMHH:.
VYmMmeer:
IIpousBoauTs
BBIYHMCIICHUS
Pas3IMYHBIX
crocoboB
BBIPXKCHUS
KOHLICHTPAIIUH
PacTBOpPOB.
Bnaneer:
CoBpeMeHHOH
TEPMHUHOJIOTHEN
B o0J1acT
XHUMUH.

He 3naer:
OCHOBHEIE 3aKOHBI
XUMUH

He
ymeer:.IIponsBoauts
BBIYHMCIICHUS
Pas3IIMYHBIX CTIOCOO0B
BBIPKEHHUS
KOHIICHTPAIH
pacTBOpoB

He Bnageer:
CoBpeMeHHOH
TEPMHUHOJIOTHEH B
00J1aCTH XUMHH.




7.3 Tunosbie KOHTPOJIbHbIC 3aJaHUd WJIN HHbIC MaTEepHaJIbl, HCOﬁXOI[I/IMbIe AJISA

OLCHKN 3HAHUH, YMEHHUH, HABBIKOB, XapPaKTepPU3yWIUMX IJTanbl (GopMHUpPOBaAHUS
KOMIIETEHIMI B Mpouecce 0CBOeHHs 00pa3oBaTeIbHON NPOrpaMMbl

7.3.1 TumnoBble 3aJaHus IJsl NPOBEIEHUS] TEKYIIEro KOHTPOJISI U PYyOe:KHOro

TeCTHPOBAHMA
Ilpumepul 6onpocoe ona 3ausumel 1a60pamopHvIX padom:

1. Yro Takoe pacTBOpbI?

2. UYto Takoe pacTtBOpuMOCTh? Kakas cymiecTByeT 3aBUCHUMOCTb MEXKIY H3MEHEHUEM
TeMIepaTypbl ¥ pacTBOPUMOCTBIO TBEPABIX TEN?

3. Uro Takoe nepeHachlleHHbIe pacTBOPbI? Kak ux rotoBsT?

4. Yro Takoe kpuctaimuzanusi? E€ npaktuyeckoe 3HaueHue?

5. Kakag 3aBUCHMOCTb CYHIECTBYET MEXKIY IUIOTHOCTBIO pPacTBOpa M COJEp:KaHUEM
MacCOBOM J0JIM PaCTBOPEHHOTO BEIIECTBA?

6. B uéM oTiiMuKe KOHLIEHTPUPOBAHHBIX U Pa30aBIIEHHBIX PaCTBOPOB?

7. Kaxue criocoObl BIpa)KEHUsI KOHIIEHTPAIIUHU BbI 3HaeTe?

8. Kakas cBsi3b Mexay MOJSPHOCTBIO U COAEpPKAHUEM MACCOBOM [OJIM pacTBOPEHHOTO
BenrecTna?

9.  Uto Ha3bIBAE€TCSI HOHHBIM MPOU3BENECHUEM BOIbI? UeMy paBHO ero 3Hauenue npu 22°C?

10. C momoIIplo Kakux Mmoka3arejaeii MOKHO 0XapaKTEePU30BaTh KUCIOTHOCTD (IIIETOYHOCTH)
pactBopa?

11. Kakue BellecTBa Ha3bpIBalOTCS UHAUKATOpaMu? UTO Ha3bIBaeTCs MHTEPBAIOM IE€peXo/ia
WHJIUKaTopa?

12. OmnpenenuTh KOHIICHTPAIIMIO HMOHOB BOJOpPOJA W THUIPOKCHIa B pacTBope: a) pH
KoToporo paseH 6,2; 6) pOH koToporo paBeH 5. YkaxuTe cpeay pacTBopa.

13. BprauciauTe KOHIEHTpauui HOHOB Bomopoaa W pH mns 0,5 MomspHoro pactBopa
COJIIHOM KMCIIOTBI, €CJIM KaKyllasicsi CTENEHb AUCCOLUUALUU COJITHOM KHCIOTBHI B 3TOM
pactBope 85%. Otser: 0,425 monb/m; 0,37.

14. UYto Ha3bIBaeTCS TUAPOIM3OM cojiei? B Kakux ciydasix mpu THIPOIN3e 00pa3yroTcs: a)
KHCIIbIE coJin; 0) ocHOBHBbIE conu? [losicHuTe Ha mpuMepax.

15. Hanwucarb MONEKYJSIpHbIE M MOJIEKYJISPHO-MOHHBIE YpPaBHEHUS peaKIMid THAPOSIN3a
ciaenyromux coieit: Na,SO4; NaCN; KCl; NH4NOs; Fey(SO,)s; KsPO,; CH3;COONa.
KakoBa peakiusi cpeapl pacTBOpa B KOKIOM cirydae?

16. Yto HazweiBaetcsa OydepubiM pactBopom? [loscHuTe MexaHu3M OyQepHOro neHcTBHs Ha
npuMepax aMMHAYHOTO U aleTaTHOro OydepoB.

17. TloHATHA CTETIEHH OKHUCIICHHS U BaJI€HTHOCTH JIEMEHTA.

18. Kakue peakuuu Ha3bIBAIOTCS OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIMU? WX  BUIBI.

[IpuBecTn npumepsl.



19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.

Baxwneiiimue BemiecTBa OKUCIMTENIM W BOCCTAaHOBUTENM. BemiecTBa ¢ OKHUCIUTENBHO-
BOCCTAHOBUTEJILHOM JBONCTBEHHOCTHIO.

[Ipomecchl OKHUCIEHHSI W BOCCTAHOBJIEHHUA. OJIEKTPOHHBIE U AIIEKTPOHHO-MOHHBIE
YPaBHEHUS MPOLIECCOB OKUCIIEHUS U BOCCTAHOBJICHUSI.

[locnenoBaTebHOCTh COCTABJICHUS YPaBHEHHM OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiuu.

[TonsaTHE PNEKTPOAHOrO U OKUCIUTEIbHO-BOCCTAHOBUTEIBLHOTO TOTEHI[MAIA BEIIECTB.
OJ1C peaknuu. HanpasieHrne OKUCIUTETbHO-BOCCTAHOBUTEIBHOW PEAKIINAH.

Kak u3meHs10TCsl OKMCIUTENbHO-BOCCTAHOBUTENBHBIE CBOMCTBA AJIEMEHTOB B Mpejeax
nepuoja, rpynisl nepruoguyeckoi cucremsl .M. Menneneesa?

Kak onpenenuTs MOJISIpHBIE MAacChl SKBUBAJIEHTOB OKUCIUTENSI 1 BOCCTAHOBUTEIS?

UTo Ha3BpIBAETCS ANEKTPOIHBIM OTEHIIMAIOM MeTala’?

Kakue 351eKkTpoiHbIe MOTEHIMAIBI HAa3bIBAIOTCS CTaHIapTHBIMU? Kak ux onpenenstor?
VYpaBuenue HepHcra.

Kakne ycTpolicTBa Ha3bIBAIOTCS TaJbBAHMYECKHMMU 3eMeHTamu? Kakol snekTpon B
rajbBaHUYECKOM 3JIEMEHTE SIBJISIETCS] KATOAOM, aHOJOM?

Kak coctaBuTh cxemy rajqbBaHU4E€CKOTO 3JeMeHTa U BhuucauTh DJ[C raapBaHMueCcKOro
AJeMeHTa?

Uto HazbiBaeTCs KOppo3uerd MetaioB? Buasl koppo3un. K KakuM M3 HUX OTHOCHUTCS
razoBasi KOppo3usi?

K xakoMmy BHAy KOppO3MH OTHOCUTCS OOpa3oBaHHE Ha MOBEPXHOCTU MeIU €€ OKCuia
IIPY HAaTPEBAHUM U PYKABUMHA HA BO3yXe?

Kakune meTanibl B MUKpOTaabBaHUUECKUX 3JIEMEHTAX (Iapax) Ha3bIBAIOTCS aHOJAHBIMU U
KaTOIHBIMU?

Kakoe xene30 koppo3upyer ObicTpee — HaXOAsIIeecs B KOHTAKTE C OJIOBOM WUJIU MEJIbI0?
OTtBeT 000CHYHTE.

Kak nmnporekaer KOppo3uss B ciaydae NOBPEXKICHHUS IMOBEPXHOCTHOIO  CJOA
OILIMHKOBAHHOTO Y HUKEJIMPOBAHHOIO )KeJie3a IPHU UX KOHTAKTE C BOJIOM?

CriocoObl 3alIUThl METAJUIOB OT KOPPO3HUH, UX CYUTHOCTb.

[IpoTexTopHas u KaToAHas 3alllMTa METAJUIOB OT KOPPO3UH, MOSACHUTH HAa PUMEPaXx.

Ilpumepovr mecmoguvix 3a0anuii 0131 nPoOBeOeHUA MEKYULe20 KOHMPOJIA U PYDeIHCHO20
mecmuposanus:

3amanme 1 CKOJBKO IPaMMOB HUTpPATa Kajausl HY>KHO Ui purorosienus 250 r 6%-Horo

pactBopa?
a)20r;06) 151;B) 25T,

3ananme 2 MaccoBas nons (%) cyibgata Kaiaus B pacTBOpE, MOJIy4eHHOM U3 220 M1 BOJbI

u 30 r K,SO,, paBHa:
a) 12 %; 6) 14 %; B) 18 %.



3apanme 3 [Ipu oOpa3oBaHMM rajJbBaHHMYECKOTO 3JIEMEHTA C HUCIIOJIb30BAaHUEM HUKEIIEBOTO
AJIEKTPOJIa B KAYECTBE aHO/1a, KATOJIOM MOXKET OBITh. ..
a) Cu; 0) Fe; B) Zn.
3ananue 4 [Ipum 00pa30BaHWM FATLBAHMYECKOTO JIEMEHTA C UCTIOJIB30BaHUEM ITUHKOBOTO
AJIEKTPOJIa B KAYECTBE aHO/1a, KATOJIOM MOXKET OBITh. ..
a) Al; 6) Cu; B) Ca.
3apanne S  [Ipu oOpa3oBaHMM rajJbBaHHMYECKOTO DJIEMEHTA C HCIIOJIb30BAHUEM JKEJIC3HOTO
AJIEKTPO/Ia B KAYECTBE aHO/A, KATOJIOM MOXKET OBITh... a) Zn; 0) Ni; B) Al.
3aganne 6 Yro oOpasyeTcs Ha KaToJe U aHOJIE MPH AIIEKTpoJu3e pactBopa KBr?
a) K, H,, Br,; 6) H,, KOH, Br;; B) K, H,KOH,, HBr.

Ilpumepwt 6onpocoé k konnoxeuymy «Cmpoenue eujecmea

1. Teopus crpoenus aapa atoma MBanenko u I'anona. Hyknonsl, nx xapakrtepuctrka. CBsi3b
YyCJia HYKJIOHOB C TOJIOKEHUEM 3JIEMEHTA B IEPUOINYECKON CUCTEME.

2. N3oTomnbl u n306apsl. [losicHuTh Ha ipumepe.

3. KBanroBas teopus [lnanka. YpaBHenue DiHIITEHA.

4. Ypasuenue Jlyu ne bpoitns, ero 3HaueHue.

5. OCHOBHBIE TIOJIOKEHUS BOJHOBOW MEXAHHMKHU: KOPIYCKYJSIPHO-BOJIHOBOM JIyallu3M,
NpUHIKIT HeomnpenenéHHoctn ['eizenOepra, ypaBHenue lllpenunrepa, ero TpakToBKa H
Ha3Ha4YCHUE.

6. KBanToBble uncna, ux GU3MYECKUii CMBICI U 3HAYCHHE.

7. Tlonstue 00 PNEKTPOHHOM OO0JaKe KBAaHTOBO-MEXAHMUYECKOW MOJENU 3JEKTPOHa, (popmbl
AJIIEKTPOHHBIX 00JIAKOB.

8. IlpuHuMOBI pacnpenenaeHusi 3JIEKTPOHOB B AJIEKTPOHHOW OOOJIOYKE aTOMOB: MPUHIUIT
«3anperay [laynu, nmpuHUMN HaMMeHbIIeW sHepruu, npaBuio XyHnaa (I'yHaa), mpaBuio
KiteukoBckoro.

9. DnexTpoHHbIe U rpaduueckre GopMyibl CTPYKTYp atoMoB. [IpuBectu mpumepsl.

10. KonuyecTBEHHBbIE XAPAKTEPUCTUKHA HEUTPAIBHBIX AaTOMOB, COCTOSIHUE aTOMOB B
MOJIEKYJIE: SHEPTUsi HOHU3AINH, SHEPTUS CPOJICTBA K AJIEKTPOHY, AIEKTPOOTPULATENBHOCTD.
@DakTOphI, BIUAIONIME HA UX BEIUYHMHBL. 3AKOHOMEPHOCTH MX M3MEHEHUs B MEPUOINYECKON
cucteme JI.1. Menneneena.

11. Crpykrypa nepuoguueckoir cuctembl J[.MI. MenneneeBa: mnepuoasl W TPYIIIIHI,
noArpynmbl 31eMeHTOB. OOBACHUTE YUCIIO CTPYKTYPHBIX COCTaBJISIOLIUX CHUCTEMBI C TOUKH
3pEHMS CTPOCHHUS ATOMOB.

12. Ileproauueckuii 3aK0H U iepuoandeckas cucrteMa snementoB JI.M. Menaeneesa B cBere
TEOPHUH CTPOEHUS aTOMOB. PU3MUECKUI CMBICII IEPUOANYECKOT0 3aKOHA.

13. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBONCTB B MEPUOJNYECKON CHCTEME C TOYKH 3PEHHUS
CTpPOEHHUS aTOMOB. BTOpHYHas EpUOAUYHOCTb.

14. ®usnueckuii cMbICI HOMEpa MEpPUOJAa U TPYNMbl ¢ TOYKH 3PEHUS] CTPOEHUSI aTOMOB.
Jlenenue rpynnel Ha MOATPYIIIIEL.



15. CemeiictBa s-, p-, d-, f-ameMeHTOB, pacmnojiokeHHe WX B nepuogndeckon cucreme JI.U.
Menpeneena.

16. ITapameTpbl XMUMHYECKOIl CBS3M: JUIMHA CBS3U, DHEPrUsl CBS3U, MOJISPHOCTH CBS3H,
KPaTHOCTH CBSI3U.

17. Merton BanentHbix cBszeil (BC). OO6pa3oBanne xuMuueckoul cBsi3u. KauecTBEeHHBIM
aHaJIM3 pacyéTa MU3MEHEHUs MOTECHUUATBbHONM SHEPIHMM CUCTEMBbI NpHU COJMKEHUU ATOMOB
BOJIOPO/IA.

18. CBoiicTBa XUMHYECKOM CBSI3H: HACHIIIAEMOCTh, HAITPABIECHHOCTb, MOJAPU3YEMOCTb.

19. Tunbl XUMUYECKOH CBSI3U: G- U T-CBSI3U. [JOHOPHO-aKLIENTOPHBIA MEXAHU3M 00pa30BaHUS
KOB&JICHTHOU cBsi3u. Onipeaenenue BaieHTHOCTH 1o Metoay BC.

20. SBnenue rHOpPUAM3AIUHN AJIEKTPOHHBIX OOJIAKOB, THUIBI THOPUIM3ALUU U TE€OMETPHUS
MOJIEKYI.

21. TonsspHOCTH KOBAJIGHTHOMU CBsI3H. JIMMOIBHBIN MOMEHT. D¢ (EKTUBHBIC 3apsiAbl AaTOMOB U
Mosieky. [lonsipabie U HenosipHble MOJIEKyIbl. loHHas cBs3b. CBOMCTBA MOHHOM CBSI3H.

22. MexmounekyisipHoe  B3aumopencTtBue.  OpHEHTAMOHHOE,  HWHIYKIIMOHHOE U
JMCIIEPCUOHHOE B3aUMO/ICHCTBHE.

23. Bogopoanas cBsi3b. buonorndeckas pojb BOJAOPOJHON CBA3U. XapaKTEPUCTHKA BELIECTB
C Pa3JIU4HBIM TUIIOM XUMUYECKON CBS3U.

24. Metannn4deckas CBS3b.

Ilpumeput 3a0au kK ayoumopHvim KOHMPOIAbHBIM PAOOmMam

Ilpumep1. BeuucauTh MOJISIPHOCTb, HOPMAJIBHOCTb, MOJISUIBHOCTB U TUTP 20%-T0 pacTBOpa
cynbdara sxernesa (II), moTHOCTH KOTOpOro p = 1,21 T/em’.

Ilpumep?. ]1o xakoro o0bEma Hy)HO pa30aBuTh 15 cM® 14%-Horo pacTBOpa HUTpATA KaJIUs
mnoTHOCTHI0 1,09 r/em’, uT06b! momyuuts 0,5 H. pacTBOpa?

Ilpumep3. Bo CKOJIBKO pa3 yBEIUYUTCA CKOPOCTh TOMOT€HHOW PEaKIUN

A+2B = AB, npu yBenu4eHUU KOHIIEHTPAIlMA 000UX UCXOIHBIX BEIIECTB B JBa pa3a?
Ilpumep 4. Bo cKkoJIbKO pa3 cleayeT yBeIuYuTh KOHLeHTpauuto okcuaa yriepoaa (II) B
cucteme 2CO = CO, + C, 4T0OBI CKOPOCTh PEaKIMHU yBEIUYUIaCh B 4 paza?

Ilpumep 5. Bo ckoibKo pa3 yBeIMUIUTCs ckopocTh peakiuu 2C + O, = 2CO

IpH yBEIMUYEHUU NApIMAIbHOTO aBlIeHus Kuciopoaa B 3 paza?

Ilpumep 6. Ha cKoJIbKO IpagyCcoB CIEAYET MOBBICUTH TEMIIEPATYPY CUCTEMBI, UTOOBI
CKOpPOCTbh MPOTEKAIOIIEH B HEW peakiuu Bo3pocia B 30 pa3, eciu TeMnepaTypHbIi
koa(durment y = 2,57

Ilpumep 7. B cucteme CO + C1, = COCI, ycTaHOBUTH CIEAYIOIINE PABHOBECHBIC
koHnenrpanuu: [Cl,] = 0,3 mons/n, [CO] = 0,2 monb/i1, [COC1,] = 1,2 Monb/11. BEIaucIuTh
KOHCTAHTY PaBHOBECHS CUCTEM M HadaJibHbIE (MCXOAHBIEC) KOHIIEHTPALIUU XJI0pa U OKCUJA
yraepoaa (II). @ocrena (COC1,) B uCX0HOM cMecH HE OBLIO.



Ilpumep 8. Beiunciute pH pacTBopa, KOHIEHTpALMS KATHOHOB BOJIOPOIa B KOTOPOM
coctasiser 5,2*10° moms/m.

Ilpumep 9.BprurcnuTe KOHLIEHTPALMIO KATUOHOB BOJAOPOIA U TUAPOKCHUI-AaHUOHOB B
pactBope, eciu ero pH = 8,3.

Ipumepl0. Berancnute pH pacTBopa rHApOKCHa Kalus KOHIeHTparmeit 2,4% 10> Momb/i.
Ilpumep 11. Beruucnure pH 0,1 M pacTBopa yKCYCHON KUCIOTHI.

Ilpumep12. Hanumyre XuMu4eckyro GopmMyiy TOH U3 Ha3BaHHBIX COJICH, B BOJHOM
pacTBOpe KOTOpoi deHondTanenH 6eciBETeH: CyIbPUT HATPHSI, XJIOPU aMMOHUS, KapOOHAT
KaJIWsl, IUAHU]T KaJHsl.

Ilpumep 13. Boruucnure KOHCTAHTY TUAPOIU3a KapOOHATa HATPUS MO MEPBOM CTYICHHU.
Ilpumep 14. Boluucnure crenenb rujiponn3a nuanuaa Hatpus B 0,1 M pactBope.

Ilpumep 15. CocTaBuTh YpaBHEHUE PEAKIUU 110 CXEME:

KMnO, + H,SO4 + KNO,— MnSO, + KNO; + ...

Ilpumep 16. Berancnute MOJISIPHYIO MacCy 3KBHBAJIEHTa OKUCIIUTEINS B pEAKIUU

KMnO, + H,SO4 + KNO,— MnSO,4 + KNO; + ...

Ilpumep 17. Beraucnure MOJISIPHYIO MacCy 3KBUBAJIE€HTa BOCCTAHOBUTENS B PEAKLIUU
KMHO4 + HzSO4 + KNOZ—) MIISO4 + KNO3 + ...

Ilpumep 18. Boruucnured [ Cuysipeakiyu

KMnO, + H,SO4 + KNO,— MnSO, + KNO; + ...

Ilpumep 19. BpraucinuTh 3JIEKTPOIHBIA MOTEHIHUAI MIEKTPOIA U3 METANINYECKOTO INHKA,
norpy>keHHoro B 0,03 M pacTBop HUTpaTa IIMHKA.

Ilpumep 20. BEIYMCIUTB 3JIEKTPOAHBIN MOTEHIAAI IIJIATUHOBOT'O 3JIEKTPOJA, IOTPYKEHHOTO
B pacTBOp, coaep:xkamuid xiopup xenesa (II) ¢ konnentpamueit 0,01 M u xiaopun xenesa
(ITT) ¢ xkonnenTparnueit 0,02 M.

Ilpumep 21. BEIYMCINUTB 3JIEKTPOAHBIN MOTEHIAAI IIJIATUHOBOT'O 3JIEKTPOJA, IOTPYKEHHOTO
B pacTBOp, coaepxamuii 0,01M xnopuma mapranmna (I1), 0,02 M nepmanranara kaiaus 1
pH=4.

Ilpumep 22. BoluucauTh NOTEHIMAT BOJOPOIHOTO 3IeKTpoaa npu pH = 5.

Ilpumep 23. I'anbBaHUYECKUI 3JIEMEHT COCTOUT U3 METAINIMYECKOTO IMHKA, IOTPYKEHHOIO B
0,1 M pacTtBop HUTpaTa IIMHKA, U METAIUIMYECKOTO cepedpa, norpys;xkerHoro B 0,01 M
pactBop HUTparta cepedpa. Berunciute IJ[C a5emenTa, HanucaTh ypaBHEHUS JIEKTPOIHBIX
IIPOLIECCOB, COCTABUTh CXEMY DJIEMEHTA.

Ipumep 24.1"anbBaHUYECKHI JIEMEHT COCTOUT U3 BJIEKTPOJOB OJTHOTO M TOTO K€ METaJlJIa —
MarHusi, SJEKTPOJIUTHI — PACTBOP Cyib(hara Maraus pa3Hbix konuentpamuii — 0,1 M u 0,001
M. Beruucaute 3/]C raapBaHMUECKOro 3JIEMEHTA, HAMCATh YPABHEHUS JJIEKTPOIHBIX
IIPOLIECCOB, COCTABUTh CXEMY DJIEMEHTA.

Ilpumep 25. I'anbBaHUYECKUN 3JIEMEHT COCTOUT U3 MOJTY3JIEMEHTOB CIEAYIOIIEr0 COCTaBa!
1) anexrposmut: KMnO,4, H,SO4, MnSO,; maTepual si1eKkTpojia — iaTuHa;

2) sanextposut: FeSO,, Fe,(SO,);; MaTepuan anekTpoja — riaaTHHa.



Boeruncnute 3/[C ranbBaHNYECKOTO JIEMEHTa B CTAHAAPTHBIX YCIOBUSX, HAITUCATh
YpaBHEHHSI SJIEKTPOTHBIX MPOIECCOB, COCTABUTH CXEMY JJIEMEHTA; BBIYUCIUTH KOHCTAHTY
PaBHOBECHSI OKUCIIUTEILHO-BOCCTAHOBUTENHLHOM peaKIuy, MPOTEKAOIIEH B ’TOM AJIEMEHTE.
Ilpumep 26.Kaxas u3 peakiuii Oy/1eT OCyIIECTBIATHCS B TAIbBAHUYECKOM dJIEMEHTE:!

Hg + 2FeCl;2FeCl, + HgCl,?

Bd1l O®2 Bd2 0Dl

Ilpumep 27. CocTaBuTh ypaBHEHUS IIPOIECCOB, MPOTEKAIOIINX MPH JIEKTPOIH3E BOJIHOTO
pacTBOpa XJIOpUJa MEJIM C MHEPTHBIMH 3JIEKTPOJaMHU.

Ilpumep 28. CocTaBuTh YpaBHEHUS MPOLIECCOB, MPOTEKAOIIUX MPH JICKTPOIU3E BOJHOTO
pacTBopa XJIOpUIa MEIU C MEHBIM aHOJIOM.

Ilpumep 29. CoctaBuTh YpaBHEHHUS MPOIIECCOB, MPOTEKAIOIIUX MPH JICKTPOJIU3€E BOIHOTO
pacTBopa cyib(aTa Kajaus C MHEPTHBIMU 3JIEKTpoAamMu. BeIYUCINTE Maccy pasioKuBLIEHCS
BOJIbl U 00BEM BBIJIEIHMBIIUXCS KUCIOPO1a U BOOpoa (YCIOBUS HOPMAJIbHBIE) IPU
MPOMYCKaHUU TOKa cujioil 8A B Teuenue 1,5 yacos.

Ilpumep 30. CoctaBuTh ypaBHEHUS IIPOIECCOB, MPOTEKAIOIINX MTPH IEKTPOIH3E BOJIHOTO
pacTBOpa HUTparTa cepedpa ¢ UHEPTHBIMU AIeKTpoaaMu. Kakoil cuibl TOK T0KEH OBITh
HCIIOJIb30BaH JIJIs1 TOTO, YTOOBI BRIICJIMTH U3 pacTBOpPa cojin cepedpo Maccoit 10,8 r3a 6
MUHYT?

Ilpumep 31. Kenezo HaxoauTCs B KOHTaKTe ¢ Mept0. Kakoi u3 MeTayiioB Oy1eT OKUCTIATHCS
MIPU KOPPO3HH, €CITH 3Ta Mapa MEeTaJlIoB nomajet B kuciyto cpexy (HCI)? daiite cxemy
0o0pa3ylomierocs Npyu TOM raJlbBAaHHUECKOI0 eMeHTa, paccuutaiite 9J[C, HanumuTe
YPaBHEHMUSI 3JIEKTPOIHBIX MPOLECCOB B MOHHOM BHJIE€, COCTaBbTE HOHHOE U MOJIEKYJISIPHOE
YpaBHEHHSI OKHCIUTEIIbHO-BOCCTAHOBUTEIBPHON PEAKITUH MPU pabOTe TaHHOTO
KOPPO3UOHHOTO TraJIbBAHMYECKOTO AJIEMEHTA.

Ilpumep 32. AmoOMUHUI HAXOJIUTCS B KOHTAKTE C JKEJIE30M B CPeJIe HEUTPaIbHOTO
anekTposuta (NaCl). CoctaBbTe cXxemMy rajJbBaHMUECKOTO 3JIEMEHTA, 00pa3yIoIIerocs npu
stoM. PaccunTaiite 3/1C 1 nsmenenue cBoboaHoM sHeprun ['m66ca B cTaHIapTHHIX
yenoBusax (AG°298) nist atoro anemenTa. CKOJIBKO TPaMMOB MeTallJla OKUCTUTCS 3a 55 ¢
paboOTHI ATOTO JIEMEHTA, JAIOIIETO TOK CUIION 6 A.

Ilpumep 33. CTEHKU CTaIbHOTO KOTJIA 3aLIUIIEHBI OT KOPPO3UH 110 METOAY MPOTEKTOpa. B
KauecTBe MaTepuala MpoTeKTOpa UCTIOIb30BaJH IIATUHY, MArHUI, BUCMYT, 0J10BO. B Kakom
ClIyyae 3allliTa MPOU3BeIeHa MPaBUIbHO?

Ilpumepvt munogvlix uHOUBUOYATLHHIX OOMAUIHUX 3A0AHUL

Ilpumepl. Beraucautb MOJSIPHOCTh, HOPMAJIbHOCTh, MOJISUTBHOCTB B TUTP 20%-T0 pacTBOpa
cynsdara sxernesa (II), moTHOCTH KOTOpOro p = 1,21 r/em’.

Ipumep?. o xakoro o0bEMa HyXHO pa36aButh 15 cM’ 14%-HOro pacTBOpa HUTPATA KaJIHS
motHOCTHIO 1,09 r/eM’, uTo6sI omyanTs 0,5 H. pacTBopa



7.3.2 TunoBble 3a1aHuA 1J15l NPOBeIeHHU MPOMEKYTOYHOM aTTecTanuu (3a4era)

Komnemenyuu:
OIIK-1 — CrnocobeH pemiath THMOBBIC 3a/1aud MPO(PECCHOHATBHONU JEATEILHOCTH Ha

OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MaTE€MAaTHYECKUX U €CTCCTBEHHBIX HayK C IIPUMCHCHUCM
I/IH(I)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHBIX TEXHOJIOTHM.

10.
1.

12.

BOI’lpOCbl K 3K3ameny:

OCHOBHBIE TIOHATUS W 3aKOHbl XMMHMH. MoJb, MOJSpHas Macca, XUMUYECKHU
DKBUBAJIEHT, MOJIIpHAs Macca SKBHUBAJICHTA. 3aKOHbl XMMHH: COXPAHEHUS MAaccChl,
ITOCTOSIHCTBA COCTaBa, 3KBUBAJICHTOB, 3aKOH ABOrapo.

CoBpeMeHHass Teopusi CTpoeHus aroma. KBaHTOBble uymcia. PU3NYECKUH CMBICI
KBaHTOBBIX YUCEJ C TOYKU 3PEHUS CTPOEHUS aTOMa, UX B3aUMOCBS3b.

[IpyHUMNBI 3aMOJIHEHHUSI ATOMHBIX OpOMUTANIEd SJIEKTPOHAMU: MPUHIIMI HAWMEHbIIEH
sHepruu, npaBuio KieukoBckoro, npuHmmn Ilaynu, npaBmimo XyHOa, «IIpoBai»
DJIEKTPOHOB.

[Tepnognuecknii 3axkoH /.M. MenneneeBa — OCHOBHOM 3aKOH XWMMHH, CBSI3b €TO CO
CTPOCHHEM aTOMOB. XapaKTep U NPUYNHA U3MEHEHHUS CBOMCTB JIEMEHTOB B IIEpUOAaX U
[JIABHBIX MOATPYNIAX B NEPUOJNYECKON CUCTEME SJIEMEHTOB.

S-, p-, d-, f-cemeiicTBa XUMHUYECKUX SJIEMEHTOB U MX PACIIOJIOKEHUE B MEPUOTAIECKOM
cucreme /.M. MenneneeBa. Pa3o0parh Ha mpumepax CTPOEHUE UX BaJEHTHBIX YPOBHEU
AJIIEKTPOHHBIX 000JIOYEK.

[TonsiTve 00  SHepruM  HMOHU3ALMK, DHEPIrUM  CPOJACTBA K  DJIEKTPOHY,
ANEKTpoOTpULAaTENbHOCTH. Kakne cBolCcTBa aTOMOB OHU XapaKTEPHU3YIOT.

KoBaneHTHasi, HOHHas1, BOJOPOAHAS, METAJUIMUECKAss XUMUUYECKUE CBSI3U (pa3oOpaTh Ha
npuMepax).

CBoiicTBa KOBaJEHTHON  CBSI3U: SHEPrus, [JJWHA, KpaTHOCTb, MOJSPHOCTD,
HaIIpaBJIEHHOCTb, HACHIILIAEMOCTb.

KoBanentnass xumuueckasi CBsi3b, YCIOBUSI €€ OOpa30BaHUsI MO METOAY BaJICHTHBIX
cBs3eil. MexaHu3Mbl 00pa30BaHUS KOBAJCHTHBIX CBsI3€H: OOMEHHBINM, JOHOPHO-
akuenTopHeii. Curma - v nu - CBA3M, NOSICHUTH Ha IPUMEpaXx.

THBI MEXMONEKYIIIPHOTO B3aUMOJIEUCTBU.

Xumnueckas KuHETHKA. CKOpPOCTh XMMHYECKOM pPEakUMH, €IUHULbBI W3MEpPEHUS,
®akTophl, BAUSIOIIAE HA CKOPOCTh XUMUYECKON pEeaKIUU. 3aKOH JEHCTBYIOIIMUX Macce -
OCHOBHOM 3aKOH XUMHYECKOW KMHETHKUA. KOHCTaHTa CKOPOCTH peakLyu.

BrnusHue temmeparypbl Ha CKOpOCTh xuMudeckux peakuuid. I[lpaBuno Baut-T'oddda,
TeMIeparypHblii KO3(Q(PUIMEHT peakunu. DHEpPrus akTUBALUU XUMHUYECKUX pPEaKIIUM.
YpaBuenue AppeHuyca.



13.

14.

15.

16.

17.
18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.
29.

Xumuueckoe paBHoBecue. lIpusHakum xumuueckoro paBHoBecuss. KoHcraHTa
paBHOBecHsi. CMellleHHEe PaBHOBECHUS] MPU WM3MEHEHUWU KOHIIEHTPALUM, TEMIIEPATyphl,
napienus. [Ipunnun Jle-1larense, pa3obpatsk Ha IpUMEpaXx.
TepmonnHamuueckass  cucrema. (OCHOBHBIE  TEPMOJMHAMHYECKHE  IApaMETPBI:
BHYTPEHHSS SHEPTUs, SHTAJIBIINSA, SHTpoNHsl, SHeprus [ nb06ca, sneprus ['ensmronpia.
IlepBblii 3akoH TepMoauHAMHUKU. I[IpuioxkeHue 3Toro 3akoHa K H300apHBIM U
M30XOPHBIM ITPOLECCAM.
Tepmoxumus. TermoBbie »ddexthl peakmmii. 3akoH l'ecca W ero clueacTBUs.
TepMoxumuteckue ypapaenns. Pacuer AH % AS 0o W AGO o
Krnaccudukarnus nucrepcHbIX CHCTEM IO CTETIeHU JUCTIEPCHOCTH.
Uctunnsie pactBopsl. TepMoanHamMuKka nporeccoB pacTBOpeHus. CriocoObl BEIPAXKEHUS
KOHIIEHTPAllu! PacTBOPOB.
PactBopel 3nekTposmToB. Teopus 3MEKTPOJUTHYECKOM aucconmanuu. [maparamus
nOHOB. CUJIbHBIE U c1a0ble 3JIEKTPOIUTHI.
PactBopsl cnabbix anektponutoB. CtyneHuyaTas nucconuanus. CTeneHb U KOHCTaHTa
JUCCOLIMAIMN  CITA0BIX ANEKTpONUTOB. OT Kakux (PakTOpoB OHHM 3aBHUCIT? 3aKOH
pazoasnenus: OcTBanbaa.
DNEKTpoaUTHYECKas: aquccoluanus BoJsl. NoHHOE npousBeaeHue BoAbl. BogopoaHsiii
U THApOKCUIbHBIN TTokazaTenb pH u pOH. bydepHbie pacTBopsI.
I'mppomus conent. Tumnbl rugposms3a. KoHcTaHTa, cTeneHb TUAPOJIN3a, B3aUMOCBS3b
Mexay HUMHU. CTyneH4aTblid TUAPOITH3.
OKHMCIHUTENBHO-BOCCTAHOBUTENBHBIE peaknu. [loHsATHE CTENEeHN OKHUCIIEHHsI aToMa B
Mouekyie. IIpoueccsl OkucineHuss U BoccTaHoBIeHUs. [IpuBeauTe nmpuMepsl BEIIECTB
OKHCIIUTENEN U BOCCTAHOBUTEIIEH.
MexaHu3M BO3HUKHOBEHHsI JJIEKTPOJHOTO TIOTEHUMAjda Ha TpaHUIE paslela:
MOBEPXHOCTh METAJIJIa- PACTBOP JIEKTpOauTa. Y paBHeHue HepHcTa.
CraHapTHBIN BOJIOPOIHBIN 3JIEKTpO. P HanpspKeHU MeTaioB.
[NanbBannueckuii 3memeHT. J/]C rampBaHWYECKOTO 3yieMeHTa. KOHIEHTpaunOHHBIN
rajbBaHUYECKUH JIEMEHT.
DIIEKTpOaN3 pacTBOPOB MU paciuiaBoB. lIporeccsl, mpoTekarone Ha KaToAe U aHOJE.
[Tpumepsl. 3akonbl Papajes.
Buabl koppo3un MeTauios.
DNEKTPOXUMHUYECKAsT  KOppO3usl. YpaBHEHUS  pEaKlMil, MOpOTEeKAloUUX MOpH
rajgbBaHOKOppo3uu. Pa3obpath Ha npumepax.

30. CnocoObl 3aIUTHI METAJUIOB OT KOPPO3HH.

Ilpakmuueckue 3a0anus 0,11 npoeedeHus IK3IAMeHa:

Ilpumep 1. B 600 mn pactBopa comepxutcs 30 r cynsdara amomunus. OnpenenuThb

MOJBIPHOCTDb, HOPMAJIbHOCTD U TUTP paCTBOpPA.



Ilpumep 2. Xpom HaxoAuTCs B KOHTakTe ¢ cepebpom. Kakoil n3 mertamioB Oyner
OKUCIATBCS TIpu Koppo3uu B kucion cpene (HC1)? Hanumure ypaBHEHHS 3IEKTPOIHBIX
npoueccoB (B MOHHOM BHJIE) M COCTAaBbTE CXEMY OOpa3yroLIErocs KOPPO3UOHHOIO
rajgbBaHUYECKOTO 3JIEMEHTA.

Ilpumep 3. Cuctema 2CO + O, 2CO; + Q HaxoauTCs B COCTOSHUM paBHOBecHs. Bo
CKOJIbKO pa3 MU3MEHHUTCS CKOPOCTh pEaKUMM NpH YBEJIMYEHUH KOHUEHTpAlUu OKCHJIA
yraeponaa(Il) B 4 paza?

Ilpumep 4.Kaxk HY>KHO U3MEHUTH JABJICHHUE, TEMIIEPATypy, KOHIIEHTPAIIUIO UCXOIHBIX
BEIIIECTB, YTOOBI CMECTUTh XMMHUYECKOE PaBHOBECHE B CTOPOHY OOpa30BaHUs YTIEKHCIOTO
raza: 2CO + O, « 2C0O, + Q?

Ilpumep 5. Hanmcate ypaBHEHHME MPOLIECCOB 3JIEKTPOJIM3a BOJHBIX PACTBOPOB COJIECH:
xnopuna meau (II), cynnsdara amoMUHNS C YTOJIBHBIMU 3JIEKTPOIAMH.

Ilpumep 6. TanbBaHMYECKUW OJIEMEHT COCTOUT U3 CEPEeOPSHOTO JJIEKTPOJaA,
norpyxénHoro B 1 M pactBop HuTpaTa cepedpa M CTaHIapTHOTO BOJOPOJHOIO 3JIEKTPOA.
Brrancnute OJIC 3meMeHTa, Hanucath ypaBHEHHUs 3JEKTPOJHBIX MPOLECCOB U CyMMapHOU
peakuuu, NpoucXoAsiel mpu padoTe eMeHTa.

Ilpumep 7. CocTaBbT€ ypaBHEHUE THUAPOIU3A M PACCUUTANTE KOHCTAHTY TUAPOIU3A
(Kr) Bongnoro pactBopa xsopuna ammonus. K;(NH,OH) = 2* 107,

Ilpumep 8. Bo CKOJBKO pa3 yBEIMYMUTCS CKOPOCTh XMMHUYECKOW pEAKIUHU, €CIU
MOBBICUTH TEMIIEPATYPy peaKIMOoHHON cMecu Ha 30°? TemmepaTypHbiii KOdhOUITMEHT paBeH
3.

IIpumep 9.11pu 3nexkTposu3e paciiaBa XJopuaa HATpHs B TEYEHHE 5 4acOB Ha KaTOJE
BbAeMIOCh 3,6 T Metaia. OmnpenenuTh CUIy TOKa M O0bEM XJiopa MpH HOPMAaJbHbBIX
YCIIOBHSIX.

Ilpumep 10. 1luHk HAXOOUTCA B KOHTakTe ¢ HHKeneM. Kakoit u3 snemeHTOB Oyner
OKHUCIISThCS Tpu Kopposuu B kucioii cpene (HCl)? Hamummre ypaBHEHHE AJIEKTPOIHBIX
mporeccoB (B HMOHHOM BHJAE) U COCTaBbTE CXEeMy OOpa3yromerocs KOPPO3HOHHOTO
rajgbBaHUYECKOTO 3JIEMEHTA.

7.4 Meroauyeckue MaTepHuaJbl, ONpeAeIsiOIIde NPOUeAYPbl OLCHUBAHUS
3HAHUM, YMEHHH, HABBIKOB, XapPaKTEePHU3YyOUIUX 3TAaNbl ()OPMHUPOBAHUA KOMIIETCHIUI

KOHTpOJIB OCBOCHHMA OUCHUIIIIMHBI M OLCHKAa 3HAHUU 06y‘1aIOH_II/IXCﬂ Ha 3K3aMCHC
MMpoOU3BOANTCA B COOTBCTCTBHUHU C ITonoxxenuem o MMPOBCACHNHN TCKYIICIO KOHTPOJIA



YCIEBAEMOCTH M TPOMEXKYTOUHOW arTecTaluu oOydarolmuxcsi MO 00pa30BaTeIbHBIM
porpaMMam BBICILIETO 00pa30BaHUsI.

TecToBBIE 3a7aHUS

Kpumepuu oyenku 3nanuii o0yuaroumuxca npu npoeeodeHuu mecmuposanusi:

OlneHKa «omauuHo» BHICTABIISIETCS TIPU YCJIOBUY MPABUIILHOTO OTBETA 00YyYaIOmIerocs
He MeHee ueM 85 % TECTOBBIX 3aJlaHuM.

O1eHKa «xopouto» BBHICTABISIETCS TIPH YCIOBUU MPABIIHBHOTO OTBETa 00YyYaromerocs
He MeHee ueM 70 % TECTOBBIX 3aJaHUM.

OueHka «yooenemeopumesibHo) BBICTABISIETCS TPU YCJIOBUU IMPABUIBLHOIO OTBETA
obyuaromerocst He MmeHee 51 % TecTOBbIX 3aJaHUM.

O1ieHKa «Hey0061emeopumenbHoy) BHICTABIISETCS MPU YCIOBUHU MPABHIBHOTO OTBETA
obOyuarorerocst MmeHee 4em Ha 50 % TecTOBBIX 3aaHUM.

JK3aMeH

Kpumepuu oyenusanusa sxkzamena:

OueHka «omauuno» BBICTaBIsIETCS OOydalolIeMycs, MOKa3aBIIEeMYy BCECTOPOHHHE,
CUCTEMaTU3UPOBAHHbIE, TTyOOKHE 3HAHUS BOMPOCOB SK3aMEHAIIMOHHOTO OWJieTa U yMEHHE
YBEPEHHO MPUMEHSATh MX Ha MPAKTUKE MPU PEIIEHWH KOHKPETHBIX 3aJad, CBOOOJHOE U
paBUJIbHOE OOOCHOBAHME MTPUHSITHIX PELICHU.

OueHka «xopouto» BHICTaBISIETCS. 00y4alOLEMYCsl, €CJIM OH TBEPAO 3HAET MaTepua,
rPaMOTHO M IO CYIIECTBY M3JIATaeT €ro, yMeeT IPHUMEHATHh IMOJYYEHHbIC 3HAaHHUS Ha
MIPAKTUKE, HO JIOIYCKAET B OTBETE WJIM B PELICHUM 3aJa4 HEKOTOPBIE HETOYHOCTH, KOTOPBIE
MOXET YCTPAHUTH C MTOMOILBIO JOTIOIHUTENBHBIX BOIIPOCOB MPENOAABATENS.

Ouenka «ydoenemeopumenbHo» BbICTABISIETCS O00ydaloOIIEMycs, IOKa3aBIIEMY
dbparMeHTapHbIld, Ppa3pO3HEHHBIM  XapakTep 3HAHUW, HEIOCTATOYHO  MPABHIbHbBIC
dbopMynUpoBKH 0a30BbIX TMOHATUH, HApPYyIIEHUS JIOTUYECKON TOCIeI0BaTEIbHOCTH B
U3JI0KEHUU MPOTPaMMHOIO Marepuaja, HO MPU 3TOM OH BIJIAJIEET OCHOBHBIMU INOHSTUSMHU
BBIHOCUMBIX Ha 3K3aMEH, HEOOXOJIUMBIMU JIJIsl JAJIbHEUIIETr0 0OyUYEeHUS] U MOXKET IPUMEHATh
MOJIYYEHHBIE 3HAaHUS 110 00pa3ily B CTAHIAPTHON CUTYAIUH.

OueHnka «Heyooen1emeopumenbHoy BbICTABISETCS 00y4yaroneMycs, KOTOPbIA HE 3HAET
OOJbIIE YacTH OCHOBHOI'O COJEp’KaHUS BBIHOCUMBIX Ha SK3aMEH BOIIPOCOB TEM
JTUCIUIUIMHEI, TOMYCKaeT rpyOble OMUOKY B (POPMYIHPOBKAX OCHOBHBIX IMOHSITUH U HE YMEET
WCIIOJIB30BATH MTOJYYEHHBIE 3HAHMS P PEIIEHUN TUIIOBBIX MPAKTHYECKUX 3a7a4.



8 IlepeyeHb OCHOBHO¥ U JONOJHUTEIbHON YUeOHOH JIUTEPATYPHI, HEOOXOAUMOH 1JIA
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nHxeHepHbIX HanpasieHnuit (ObC Jlanp) : pas3eIbl pecypc
yuebHoe nocodue / T. U. bokosa, 1. B.
Bacunsuosa, H. A. Kycakuna. -
Hosocubupck : HI'AY, 2011. - 106 c. -
URL.: https://e.lanbook.com/book/4554,
(mata obpamenus 09.06.2023)
8.2 /lonosiHuTeIbHAs YueOHas1 JiuTepaTypa
y patyp

N Hcnonb3yercs Kon-Bo

/' HaumeHoBanue IpH M3y4YCHUH | ceMecTp 9K3EMIULSIDOB B

i pasaenon 6ubInoTeKe

1 anHIia H.JIL, [?:lfmaqy]l " )%HpamHeHHg r[(; Bce 1 40
obuieit xumun [Tekcr]: yuebHOe mocobue
HLJL. D, JL., Xuvus, 1984, 264c Pa3JICIIbt

2 AXMCTOEB A.C]., O61éla51 " HeOpFaHI/I‘/leCK?jSI Bce 1 93
xumust [Tekct]: yueOHuk nmnsa By3oB / H.C.

Axmeros, M., Beicin.k., 2001, 743c¢ pasAcIbl

Hoctyn oOyvarommxcs K 3JeKTpoHHBIM pecypcam (OP) oubmoreku ®I'BOY BO Sfpocnasckas
I'CXA ocymecTBisieTcsi MOCPEICTBOM 3JIEKTPOHHOU MH(POPMAITMOHHONW 00pa30BaTENbHON Cpe/ibl aKaJIeMUH
U caiita o joruny u napodto (https://biblio-yaragrovuz.jimdo.com/31eKTpOHHBIN-KATAJIOT).




9 Ilepeyennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAUIMOHHOM ceT UHTEepHeT

9.1 IlepeyeHb JIEKTPOHHO-O0NOJIMOTEYHBIX CHCTEM

Ne

w/n HaumeHnoBanue TemaTuka Pe:xxnm noctyna
DIIEKTPOHHO-ONOINOTEYHAsT CHCTEMA

|, | 7ICKTPOHHO-DHOIMOTEHHAA CHETEM YHuBepcanbHas https://e.lanbook.com/
n3gaTeyIbcTBa «JIaHpy
DIIEKTPOHHO-ONOINOTEUHAS CUCTEMA )

2, | ZIeKIP YHuBepcanbHas http://ibooks.ru/
«1Books.ru»
Hayunas snextponHas Oubimorexa .

. http://el .
3 cLIBRARY RU YHuBepcanbHas ttp://elibrary.ru/

9.2 IlepeyeHb peKOMEHIYyeMbIX HHTEPHET-CAHTOB MO THCIUTIIMHE

1. MunuctepcTBo oOpazoBaHus U Hayku Poccuiickoit Deaepaiuu [DIeKTPOHHBIN pecypc]. —
Pexxum noctymna: https://minobrnauki.gov.ru/, cBOO0OAHBIN. — 3ari. ¢ 3kpaHa. — f3.pyc.

2. ®enepanpHbii mopTan «Poccuiickoe oOpazoBaHue» [DNEKTpoHHBIA pecypc]. — Pexum
noctyna: http://www.edu.ru, cBo00aHBIN. — 3arI. ¢ 3kpaHa. — S3.pyc.

3. Uudopmanuonnas cucrema «EIWHOE OKHO MOCTyma K 0Opa30BaTEIbHBIM pecypcam»
[OnexTponHbIii pecypc]. — Pexxum nmoctyma: http:/window.edu.ru, cBoGoaHbIi. — 3ari. c
sKpaHa. — A3.pyc.

4. @enepalbHBI TEHTP HHPOPMAIMOHHO-00PA30BATEILHBIX PECYpPCOB [DIEKTPOHHBIM
pecypc]. — Pexum nocryna: http://fcior.edu.ru, cBo6oaHbIN. — 3ari. ¢ skpaHa. — S3.pyc.

5. MuHuCTEpCTBO CcelbcKOro xo3siiictBa PD [DnexktpoHHbId pecypc]. — Pexum nocrtyma:
http://mcx.ru/, cBoOOHBIN. — 3aril. ¢ sKpaHa. — SA3.pyc.

6. Hayunas snextponnas 6uOnmnoreka eLIBRARY.RU [Onexrponnsiii pecypc]. — Pexum
noctyma: http://elibrary.ru/, cBo6oaHbBIN. — 3ari. ¢ SKpaHa. — S3.pyc.

7. CenbCKOXO3SIMICTBEHHAsI AJIEKTPOHHAs OWOIMOTEKa 3HAHUM [DIEKTPOHHBIN pecypc]. —
Pexxum noctymna: http://www.cnshb.ru/akdil/, cBobomubIi. — 3ari. ¢ skpanHa. — A3.pyc.

8. llenTpanpHasg HayyHas CeEJIbCKOXO3sIiCTBeHHass Oubnuoreka Poccenbxo3akagemMun
[QnexkTpoHHbIil pecypc]. — Pexxum goctyma: http://www.cnshb.ru/, cBoboaHbIil. — 3ari. c
3KpaHa. — S3.pyc.

9. HWudopmarmmonHo-cripaBouHbiii  moprtail. IIpoekt Poccuiickoii  rocymapcTBeHHOH
OMOMMOTEKM JIsI MOJIONEKHU [DIEKTpoHHBIM pecypc]. — Pexxum moctyma: www.library.ru,
CBOOOMHBIN. — 3arL. ¢ sKpaHa. — S3.pyc.




10 MeToanueckne ykazaHus JJ1s1 00yYAIOIIUXCS M0 OCBOEHMIO TN CIIUTIINHBI

Buj y4eOHbIX 3aHATHH Opranun3anus 1esiTeJIbHOCTH 00y4aI0Ierocs
Hanucanve koHcmekTa JEKIM: KpaTKO, CXEeMaTH4YHO, IOCIE0BATEIbLHO
(UKCUpOBaTH  OCHOBHBIE  TOJIOKEHHUS,  BBIBOABI,  (HOPMYITUPOBKH,
000011IeHNs; IIOMEUaTh Ba)KHLIC MBICIIH, BBIACIATH KIIIOYEBBIE CJIOBA,
TepMuHbl. O003HAYUTH BOMPOCH], TEPMUHBI, MaT€pHal, KOTOPHIN BBHI3BIBACT
TPYAHOCTH, TOMETUTh M TOMNBITATHCS HAWUTH OTBET B PEKOMEHyeMOM
nmuteparype. Ecinu camoctosiTesbHO HE yaaeTcsl pa3o0paThCsi B MaTepHuae,
HEOOXOAMMO CGOPMYIUPOBATH BOMPOC M 337aTh MPEMOJaBATENI0 Ha
KOHCYJIbTAIIMH, HA TPAKTUYECKOM 3aHSTUU.

PaGora mo anroputMam, MpeaCTaBICHHBIM B METOAMYECKUX YKA3aHHUSIX IO
BBITIOJIHCHUIO JTA0OPAaTOPHBIX pabOT. AHAJIM3 BBINOJIHCHHONW pPaOOTHI,
(hopMyITUpPOBKA BBHIBOJIOB 0 MTOTaM BBITIOJHEHHOW PabOTHl HA OCHOBaHHH
Marepuaia, IOYEepIHYTOr0 U3 KOHCHEKTOB JIEKIHMH, OCHOBHOH U
JOTIOTHUTENIbHOM JIUuTepaTypsl, pecypcoB cetu MurepHer. [louck oTBeToB
Ha KOHTPOJILHBIE BOITPOCHI.

PaGota ¢ KOHCHEKTaMH JIEKIMH, OCHOBHOW W JONOJIHUTEILHOM
JIUTEPATYPOU, pecypcamu ceTh IHTepHeT.

Jlexms

JlaGopatopHas pabota

HO,[[FOTOBKa K 9K3aMCHY

11 IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTeILHOIO MPoLEcca M0 AUCHHUILIMHE, BKIKYas IepeYyeHb NPOrPpaMMHOI0
o0ecrnieyeHUs1 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

Nudopmanmonnsie TEXHOJIOTHUH, UCIIOJIb3yeMbIe npu OCYIIECTBIICHUN
00pa30BaTeIbHOTO TpoOIecca MO AWUCIHUIUIMHE ITO3BOJISIIOT: 00ECHEeYHnTh B3aWMOJIICHCTBHE
MEXIy Yy4JaCTHHUKaMU OOpa30oBaTENBHOIO Mpollecca, B TOM YHCIE CHUHXPOHHOE W (WJIH)
ACMHXPOHHOE B3aUMOJICHCTBUE TOCPEICTBOM ceTu VHTepHEeT, B T.4. C HUCHOJb30BaHUEM
AIEKTPOHHOW HMH(POPMAIIMOHHO-00pa30BaTeIbHOW Cpeabl  aKageMuu; (PUKCUPOBATH XOJ
00pa30BaTEIBHOTO MPOIECCa, PE3YIHTATOB MPOMEKYTOUHOW ATTECTAIMH TI0 TUCIHILINHE H
PE3yIbTaTOB OCBOEHUS 00pa30BaTeNIbHONW MPOrpaMMbl; OPraHU30BaTh Mpolecc 00pa30BaHUsS
myTeM BH3yallM3allui W3ydaeMoi MH(OpMAIMK MOCPEICTBOM MCIOIB30BaHUS MIPE3ECHTAINH,
y4eOHBIX (PUIEMOB; KOHTPOJIUPOBATH PE3YJIbTaThl OOYYEHHS HA OCHOBE KOMITBIOTEPHOTO
TECTUPOBAHUS.

11.1 IlepeyeHb JTUIIEH3UNOHHOTO H CBOOOJHO PACNPOCTPAHAEMOr0 NMPOrPaMMHOIO
o0ecreyeHus1 y4eOHOT0 Mpouecca

Ne HaumenoBanue TemaTnka
1. |Microsoft Windows OmnepanuoHHas CucTemMa
2. |Microsoft Office (Bxirogaer Word, Excel, PowerPoint) [TakeT 0(UCHBIX PUITOKEHUI




11.2 Ilepeyens npogeccHOHAIBHBIX 023 JAHHBIX U HH(POPMANMOHHBIX
CIPAaBOYHBIX CHCTEM

Ne
/ HaumeHoBaHue TemaTuka DeKTPOHHBIN aapec
II/1I
http://www.consultant.ru
CnopaBo4yHO-IpaBOBast
JlocTyn ¢ KOMIIBIOTEPOB
1. | cucrema YHuBepcanbHas
AICKTPOHHOTO YHUTAJILHOTO 3aJia
«KouncynprantlIntoc» .
o6ubmuorexu SApocnasckoit [AY.
NudopmanmonHo- https://www.garant.ru/
MIpaBOBOM MOpPTaI JlocTyn ¢ KOMITBIOTEPOB
2. P P YHuBepcanbHas 4 P
«"apanT» AICKTPOHHOTO YHUTAJILHOTO 3aJia
oubmmoteku SApocnaBckoit T'AY.
https://polpred.com/
JlokaneHas cetp ApocnaBckon
I'AY / uaauBU Ty aIbHBIN
3 baza gannbix Polpred.com y .
. HUBEpcajbHas | HEOrPAaHUYEHHBIN JOCTYII U3
0630p CMU P pv y?
M000# TOYKH, B KOTOPOH UMeeTCs
nocTyn K cetu MHTEpHET Mo
JIOTHUHY ¥ TIApOJIIO.
https://H36.pd/
K npousBeaeHusM, epemniemmm B
00I111eCTBEHHOE JIOCTOSTHUE JOCTYTI
HamuonanpHas CBOOOTHBIMN.
4. | onekTpoHHas OuOnuoreka | YHuBepcanabHas | K mpousBeneHHSIM, OXpaHsIeMbIM
(HOBb) aBTOPCKUM MPABOM JTOCTYTI C
KOMITHIOTEPOB JIEKTPOHHOTO
YUTAIBLHOTO 3aj1a OMOIHOTEKHU
Apocnasckoit 'AY.
C http://agris.fao.org/agris-
MeLUAIN3UPOBa )
5. | baza manaeix AGRIS p search/index.do
HHAast .
JlocTytt cBOOOTHBIM
NudopmanmonHo-
CIIpaBOYHAs CHCTEMA )
p . Cneunamusupona | http://www.cnshb.ru/AKDiL/
6. | «CenbCKOX03MCTBEHHAS .
HHas JlocTyrt cCBOOOTHBIH.

AMIEKTPOHHAS OMOIHMOTEKA
sHaHu» (CObu3l)




bazanannbeixSpriner Cnenuanu3upona

. https://link.springer.com
Nature eBook Collections | HHas D PHRS

11.3 Joctyn k cetu UHTEpHET

Kaxnprii  oOyuarommiics B TEUEHHE BCEro IMepuoia oOydeHus oOecredeH
UHANBUAYaIbHBIM HEOTPAHUUYEHHBIM JOCTYNOM (YJaJIeHHBIM JOCTYNOM) K cetu MHTepHeT u
K AJIEKTPOHHOU nH(opMaImonHo-oopazosarensHoil cpene I'BOY BO Spocnasckas [CXA.

12 MaTepuajibHO-TeXHHYECKOe o0ecnieyeHne 00y4eHusl 0 U CIUIINHE

I[lo Bcem BugaM y4eOHON JEATEILHOCTHU B paMKax JUCIUIUIAHBI «XHUMHS»
UCIIONB3YIOTCS TIOMEIIEHUsI — Yy4eOHbIe ayJUTOpUM ISl TPOBEACHUS Y4YEOHBIX 3aHSTHM,
MPEAYCMOTPEHHBIX YYEOHBIM TUTAHOM, OCHAIllEHHbIE OOOPY/IOBaHUEM U TEXHHUYECKUMHU
cpeactBamu  oOydeHus. I[lomemeHust s  CaMOCTOATENBHOM pabOThl  OOyYarOmMXCs
OCHAIIIEHbl KOMIBIOTEPHON TEXHHKOM C BO3MOXKHOCTBIO MOJKIIOYEHUS K ceTu MHTepHeT u
obecricueHBl JIOCTYIIOM B D3JIEKTPOHHYIO HMH(POPMAIIMOHHO-00pa30BaTeIbHYIO  CpEeay
aKaJIEMHH.

12.1 IIlnanupyemble mNOMeNIeHUs /IS TPOBEAEHUA BCeX BHIAOB Y4eOHOI
AeATeJIbHOCTH

HaumeHoBaHMe crielIHATbHBIX OMENIEHUI OcHaIIEHHOCTH CHEeIHAJIbHBIX OMeIIeHUI
Yueonan ayoumopusn ona nposedenusn CrienmanusupoBaHHas Mebelb — yueOHas Jocka, yueOHas
YueOHbIX 3auamuil MeOeIb.

[Tomemenne Ne 240. Texauueckue cpeacTBa 00ydeHus, HaOOPHI

KomnuecTBo nocamounsix mect: 120. JIEMOHCTPAIMOHHOTO 000PYIOBaHHS U Y4eOHO-

Anpec (MECTOMOJI0KEHNE) TTOMETIICHHUS: HATJIAIHBIX TTOocOOui — Mukpodon Shurec 606,

150052, Apocnasckas 001, T. SIpociaBib, kommerotep E6300/2Gb/160Gb/AOC, npoektop — BenQ
yi. E. Konecooii, 70. SP920P, akyctuka — Microlab H 600, sxpan ¢

anexTpornpuBoaoM ClassicLyra 366*274.
[Iporpammuoe obecnieuenue: Microsoft Windows,

MicrosoftOffice

Yueonaa ayoumopua ona nposedenusn Crnenuanu3upoBaHHas MeOenb — yueOHas 10cKa, yueOHas
YUeOHbIX 3aHAmMUIL MeOeIb.

[Tomenenune Ne 107 TexHuueckue cpencTBa oOyueHwus, Ha0OPBI
KonmuecTBo mocanounsix mect: 18. JEMOHCTPAIlMOHHOTO ~ 00OpyAoBaHus U ydeOHoO-
Anpec (MECTOIOI0KEHNE) TTOMEIICHUSI: HArJSAHBIX TOCOOMIA - HOYTOYK, MYJIbTHMEIUA-TIPOCKTOD,
150052, SpocnaBckas o0i1., T. SIpociiaBib, aKpaH, cTeH] « Tabauia MeneneeBa.

yi. E. Konecooii, 70. JlabopaTopHoe o0opyaoBaHue - 3ieKkTponanens bamny -

1 mrt., Becet BK-500 - 1 mr., Becer BJIKT 500 - 1 mr.,
Becel BJIP 200 - 2 mT., Bmaromep B3M - 1 mmr.,
JBYCTOPOHHSISI TIPUCTaBKa — 2 MIT., Ie4b MydenbHas - 1
IIT., BRITSDKHOM mKag - 1 1mIT., HOHOMEp YHUBEPCaIbHBIN
- 3 wit., mameHHslid potometp - 1 mT., moHomep -1 mr.,




HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

yneTpotepmoctar YI'Y - 2 mr., poromerp JIOII-72 m —
1 ., potokomopumerp ®IK - m - 1 mrt., XpomoTtorpad
- 1 mr., mxad cymunpHbINA - 2 mT., 3muaackon D] - 1
IIT.

[Iporpammuoe obecnieuenue: Microsoft Windows,
MicrosoftOffice.

Homewenue ona camocmosamenvHoil padomul
odyuarwuwuxcs

ITomemenue Ne 109.

KonnuectBo nocaiouHbix mMect: 12.

Anpec (MECTOMOJI0KEHNE) TTOMETIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,

yi. E. Konecosoii, 70.

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuyeckue cpeacTBa 00ydeHUs] — KOMIBIOTEPHI
nepcoHaNbHbIE — 12 MIT. C TUIIEH3UOHHBIM POTPAMMHBIM
o0ecrie4eHreM, BBIXOZOM B ceTh VIHTEPHET U JIOKaIbHYIO
CeTh, IOCTYIIOM K HH(POPMAITMOHHBIM pecypcam,
3JIEKTPOHHON MH(POPMaIMOHHO-00pa30BaTEILHOM cpesie
OI'bOY BO Spocnasckas [CXA, k 6a3aM JaHHBIX U
MH()OPMAIIOHHO-CITPABOYHBIM cucTeMa. KoHaumnuonep —
1 wr.

[Iporpammuoe obecnieuenne — MicrosoftWindows,
MicrosoftOffice, crienmanu3upoBaHHOE TUIIEH3HOHHOE U
cBOOOJIHO pachpoCTpaHsIeMOe IPOrPaMMHOE
obecrieueHue, MpPeayCMOTPEHHOE B pabodeil mporpamme
JIMCITUTLTAHBI

Homewenue ona camocmoamenvHou padomaol
odyuarowuxcsa

[Tomemenne Ne 318.

KommuectBo mocanounbix mect: 12.

Anpec (MECTOIOI0KEHNE) ITOMEIICHUSI:
150042, SApocnaBckas 0611, T.

Spocnasns, Tyraesckoe miocce, 58

Crnenmanu3upoBaHHast Mebesb — yueOHas MeOelb.
TexHu4eckue cpesicTBa 00YICHHS — KOMITBIOTEPHI
nepcoHagbHble — 12 mT. ¢

JMIIEH3HOHHBIM IPOTPAaMMHBIM 00€CTIeYeHHEM, BBIXOI0M
B ceThb «/IHTEpHET» U JTOKAIBHYIO CETh, JIOCTYIIOM K
UH(POPMAIIMOHHBIM PecypcaM, dJIEKTPOHHOU
nH(popMaIoHHo-o0pa3oBaTenbHol cpene PI'BOY BO
SApocnasckas 'CXA, k 6a3am JaHHBIX U
UH(POPMAIIMOHHO-CIIPAaBOYHBIM CHCTEMaM, KOITUP-
npuntep — 1 mr. Konguuuonep — 1 mr.

[Iporpammuoe o6ecnieuenne — Microsoft Windows,
MicrosoftOffice, cnenuan3upoBaHHOE JIUIIEH3HOHHOE U
cBOOOJIHO pacnpocTpaHsieMoe IPOorpaMMHOE
obecrieueHue, MpeaycMOTPEHHOE B paboyeil mporpaMmme
JUCLMITIINHBI.

TIlomewenue ona camocmosamenvHoii
pabombol odyuarouuxcs

[Tomemenune Ne 341

KonuuecTBo nmocagoyHbix MecT — 6.
Anpec (MECTOIOI0KEHNE) ITOMEIICHUSI:
150042, SAApocnaBckas 0011, T.
SApocnasns, Tyraesckoe mocce, 58

Crnenmanu3upoBaHHas MeOesb — yueOHast MeOelb.
TexHuueckue cpecTBa 00y4eHHs — KOMITBIOTEPbI
NepCOoHaNIbHbIE — 12 MIT. C TUIIEH3UOHHBIM ITPOrPAMMHBIM
obecrnieueHneEM, BBIXO/IOM B ceTh «HTEpHET» U
JIOKAJIbHYIO CETh, IOCTYNIOM K HH(GOPMAIIHOHHBIM
pecypcaM, 3JIEKTPOHHOU HHPOPMAITUOHHO-
obpazoBarenpHoi cpeae PI'BOY BO Sfpocnasckas
I'CXA, k 6a3aM JaHHBIX U HHPOPMALIMOHHO-
cnpaBovHbIM cuctema. Konaunumonep — 1 mr.




HaumeHoBaHHe cienHaJbHbIX MOMeEIeH il

Ocnamemwch CHenUaJIbHbLIX OMeNeHU

[Iporpammuoe obecnieuenne — MicrosoftWindows,
MicrosoftOffice, cnenuanu3upoBaHHOE JIUIIEH3NOHHOE U
CBOOOIHO pacmpocTpaHsIeMoe POrpaMMHOe
obecrieueHue, MpeaycCMOTPEHHOE B paboyeil mporpaMmme
JACIUTUTAHEIL.

Homewenue 0na xpanenus u
npogunakmuueckozo oocayyncueanus
yuedH020 000pyOOBanUs

ITomemenus Ne 210, Ne 328.

Anpec (MECTOMOJI0KEHNE) TTOMETIICHHUS:
150052, ApocnaBckas 001, T. SIpociaBib,
yi. E. Konecosoii, 70.

Crnenmanu3upoBaHHas MeOeb; CTeIUIKU TSl XpaHSHUS
y4eOHOTO 000pyAOBaHMS; KOMIBIOTEP C JIUIIEH3UOHHBIM
porpaMMHBIM oOecrieueHreM, BEIXOIOM B IHTepHET 1
JIOKaJbHYIO CeTh, JOCTYIIOM K HH(OPMAIIMOHHBIM
pecypcam, IIeKTPOHHOH HHPOPMALIMOHHO-
oOpazoBaTeIbHOM cpesie akaJeMuH, K 0a3aM TaHHBIX U
UH()OPMAIIIOHHO-CITPABOYHBIM CHCTEMaM; HAYIIHUKH;
CKaHep/IpUHTEP; CHENHUATbHBI HHCTPYMEHT U
MHBEHTAPB JIJIs1 00CITY)KUBaHUSI y4eOHOTO 000PY/I0BAHMS.
[Iporpammuoe o6ecnieuenue: MicrosoftWindows,
MicrosoftOffice.

Ilomewenue ona xpanenusa u
npoguiakmuuecko2o o6cayHcueanus
yuebnozo 0oopyoosanus

TTomemenns Ne 312, Ne 236

. Anpec (MeCTOTOJI0KEHHE) TTIOMEIIICHHUS
150042, SAApocnaBckas 0611, T.
SApocnasis, Tyraesckoe mocce, 58

Crienmanu3upoBaHHas MeOeIb; CTeIUIKH JUTSl XPaHCHUS
y4eOHOTr0o 000pyI0BaHMsI; KOMITBIOTEP C JUIIEH3HOHHBIM
MPOrpaMMHBIM 00ecIIeYeHuEM, BBIX010M B IHTEpHET 1
JIOKAJIbHYIO CETh, IOCTYIIOM K HH(POPMAIIHOHHBIM
pecypcaM, 3JIEKTPOHHOU HHPOPMAITUOHHO-
o0Opa3oBaTeIbHOM cpejie akaJeMuH, K 0a3aM JTaHHBIX U
UH(POPMAIIMOHHO-CIIPABOYHBIM CUCTEMaM; HAaYIIIHUKH;
CKaHEep/TIPUHTEP; CIICIUATBHBIN HHCTPYMEHT U
MHBEHTAPB JJIS1 00CITY)KUBAHUS

yuebHoro obopynoBanus.IIporpammuoe obecrieueHue:
MicrosoftWindows, MicrosoftOffice..

13 Opranuzanusi 00pa3oBaTeJIbHOTO MPOLECCA JINI ¢ OTPAHNYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

OO6yueHue 00y4arolUXCsi C OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[I0POBBS IIPU




HEO0OXOJIMMOCTH OCYIIECTBIISIETCS] HA OCHOBE aallTUPOBAHHOM paboyeil mporpaMMsI ¢
UCIOJIb30BAHUEM CIICIIUATBHBIX METOJ0B O0OYUECHUS U TUJAKTUIECKUX MAaTePHAJIOB,
COCTAaBJICHHBIX C YYETOM OCOOEHHOCTEN MCUXO(DU3NIECKOTO Pa3BUTHS, MHIANBUIYaTbHBIX
BO3MO>KHOCTEH M COCTOSIHHS 3/TOPOBhS TAKUX 0Oydaronuxcs (00ydaromierocs).

B nensix ocBoeHus y4eOHOM IPOTpaMMBbl TUCIUTUIMHBI MHBAIHIAMH U JIUIIAMU C
OTPaHUYECHHBIMHU BO3MOKHOCTSIMH 37I0POBBsl AKajgeMusi 00ecreunBacT:

— JIJIsl ’HBAJIUJIOB U JIUII C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMH 3/I0POBbSI 110 3PEHUIO:
pa3MenIeHue B TOCTYIMHBIX I 00yUJaIOIHXCS, SIBISTIOIINXCS CICTTBIMH WITH
C1abOBUISAIIMMHE, MECTaX U B aJaTUPOBAHHON (popme cripaBoYHON MHGOpMAIIUU O
pacnucaHuy Y4eOHBIX 3aHSTHIA; MPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOIIIETO
o0yyJaroleMycst He0OXOIUMYIO TTOMOIIIb; BBIMTYCK aTbTEPHATHUBHBIX (DOPMATOB
METOANYECKUX MaTEepHAIOB (KpYyIHBIN mpUdT uiu ayanodaiiie);

— NIl 'HBAJIU/IOB M JIUI] C OTPAHUYCHHBIMHU BO3MOKHOCTSIMH 3/IOPOBBS TI0 CITyXY:
HaJJIeKAIIMMH 3BYKOBBIMU CPEJICTBAMU BOCITPOU3BEICHUS UH(DOpMAIIHH;

— NIl HHBAJIUIOB ¥ JIUI] C OTPAHWYCHHBIMHI BO3MOYKHOCTSIMH 3/IOPOBBSI, IMEIOIIHX
HapYIICHHS OMOPHO-/IBUTATEIHHOIO arapara; BO3MOXHOCTb OECIPENnsITCTBEHHOTO
nocTyna o0yJaronuxcst B yaeOHbIE ITOMEIICHYsI, TyaJIeTHbIe KOMHATHI U IPYTHE
noMenieHns Kadeapel, a TaKke MpeObIBaHNE B YKa3aHHBIX TOMEIICHHSX.

OG6yuaronuecs U3 uynciaa nHBaIUA0B U Juil ¢ OB3 obecrieueHbl meyaTHbIMU U (UITH)
AIIEKTPOHHBIMU 00Pa30BaTEIBHBIMH pecypcaMu B popMax, alanTHPOBAHHBIX K
OTPaHUYCHHSAM WX 310pOBhs. OOpa3oBaHne 00YUAIOMIUXCS C OTPAHUYCHHBIMH
BO3MO>KHOCTSIMHU 37I0POBBSI MOKET OBITh OPTAaHU30BaHO KaK COBMECTHO C IPYTHMH
00yYarOIUMHUCS, TAK U B OTJICIBHBIX TPYIINAX WA B OT/IEIHHBIX OPTaHU3AIIHSIX.

MuHuCTEepCTBO HAyKU U BhICIero oopasoBanus Poccuiickoit deneparuu
denepanbHOE TOCYIaPCTBEHHOE OI0/KETHOE 00Pa30BaTEILHOE YUPEKICHUE
BBICHIEr0 00pa3oBaHus
«SIpocnaBckuii roCy1apCTBEHHBIM arpapHbIi YHUBEPCUTET



ArporexHonoruueckuii paxyapTer

VTBEPAKAIO
NPOPEKTOP N0 y4EGHON K BOCTIHTATENEHO]
pabote, MOTOAEIKHON MONUTHKE

DTBOV BO ¢Apocnarckuii TAV»,
J,M

Maxaesa H.JO.

30 urons 2023r.

AHHOTAIIAS PABOYEN IMPOT'PAMMBI JHCIIMITIAHE]

F1.0.12 «Xumusn»

Huoexe oucyurnunn « Haumenosanue oucyyniuriat »

Koa H HampaBaeaue NOATOTORKH
HanpapnaeHBocTs (npodmae)
Keanndukaus

dopma obyuenns

T'oa nayana noaroToBKH
Darynnrer

Brinyckawwan kadeapa
Kadeapa-paipaGoTynk

O6beM THCHATUTUHLL, 4. /[ 3.8,

®opma KoHTPoaA (IPOMEKYTOYHASZ ATTECTALNN)

HekaH
HHIKEHEPHOTO QaKYNBTETA

35.03.06 Aepousnscerepusn

Mawuner u o6opydosarue 8 azpobusnece

baxanaep

oYHan

2023

UNHCEREPHBIT

Mexanuzayua cenvexoxosniicheennozo npoussedemea

Oxorczus

105/3

IKIAMEH

lisoursS

K.m.H., doyexsm IMemnynosa E.B.

Mpeacenatens YMK

K.RH. Anaupun IE.

JaBeaytolUHi BRINYCKalOmeH

(nodnuce) (Vuéran cmienery, 36aHue)
. L
(noonucs) (Vuénas cmenens, 3ganue)

Yiserns

K.F.H., O0{enm MewmyHosa E.B.

Kadenpoii
Jlexumn — Hi™
JlaGopaTopHEle 3aHATHA ~ 34 1.

CamocToarensHas patora— 29,15 u.

(noonucs) 74

(VHEHAR CIHEnENDb, 36aRuE)

Apocnapias, 2023 .



MecTo IMCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM NPOrpaMMBbI:

JlucrunianHa

«XUMUID»

nporpaMMsbl OakajgaBpuarta.

OTHOCHUTCS K 00s3aTeNIbHOM YacTh 00pa3oBaTeIbHOM

III/ICIII/IHJII/IHZI HarpaBJICcHA Ha (l)opanOBaHne cleayromux KOMIIETEeHI[M:

- OﬁllIEHpO(])ECCI/IOHaJIbeIe KOMIICTCHIUU 1 HHANKATOPLI UX NOCTU/KCHUS

Kox Copep:xanue Koa u HauMeHOBaHHME HHINKATOPA AOCTHKEHUS] KOMIETeHIMH
KOMITETEHIIMH KOMIETCHIINN 3HATh YMETh BJIAAETh
Cnocoben  pematp | ONK-1.1
THIOBBIE 3a1aun UI-1: JdemoHcTpHupyeT 3Ha}m§ OCHOBHbBIX 3aKOHOB MAaTEeMATHYECKHUX,
npodeccHoHanbHOi €CTeCTBEHOHAYYHbIX U  0o0menpodeccHOHAIBHBIX  JUCHHUIIUH,
HeOOXOIMMBIX JIJIsi  pellleHMsl THUNOBBIX 3aaa4 B 00JacTu
JEATEIILHOCTHA Ha
. | arpOHHIKeHepHUH
OCHOBE 3HaHUU
OCHOBHEIX 3aKOHOB
OIIK-1
MAaTEMAaTHYCCKUX H HpOI/ISBOI[I/ITB
€CTCCTBCHHBIX HayK BBIUUCJICHUS C CoBpemMeHHOH
OCHOBHBIE 3aKOHBI o
Y OPpUMCHCHHUEM N HMCIOJIb30BaHUEM TCPMHMHOJIOTUCH B
UH(POPMALIHOHHO- OCHOBHBIX TIOHSATHIA M | 00JIACTH XUMHH
KOMMYHUKAIITMOHHBIX 3aKOHOB XUMHHU
TEXHOJIOTUH

KpaTKOG coacpkaHuEe TUCHMIIVIMHBI: OCHOBHBLIC 3aKOHBI XWMWH, HepI/IOI[I/I‘-IeCKI/Iﬁ
3aKOH I[I/I MCHIICJICCB&, CTpOCHHUC aTOMa, XHMMHUUYCCKAsA CBA3b, PACTBOPLI JJICKTPOJIUTOB,

XUMHUUYCCKas

KHHETHKA,

TCPMOANHAMHUYICCKIC

napamMeTpsl  XUMHUYECKHX  PEaKLUu,

AIEKTPOXUMHSI, KOPPO3Us METAIJIOB, 3al[UTa METAIIOB OT KOPPO3HH.
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