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AHHOTAUMS
padoueii mporpamMmbl yueOHOH qucuiuinabl b1.0.08 «Xummus»
JJIS1 MOATOTOBKH 0aKaJIaBpa M0 HANPABJICHHUIO!
13.03.02 — «D1eKTpo3HEepreTUKa M JJ1eKTPOTEXHUKA)
HanpasneHnHocTh: «PacnpenenuTenbHble IEKTPUYECKUE CETU»
Leab ocBoeHust AMCHMILIUHBI: (popMupoBaHue 0a30BbIX 3HAHUN O (DyHIAMEHTAIb-
HBIX 3aKOHAaX, 3aKOHOMEPHOCTSIX M OCHOBHBIX METO/MaX (hYM3MKO-XUMHUYICCKON HAYKH,
YTO TO3BOJUT CTYyJACHTAM CHCTEMATHU3UPOBATh 3HAHUSA BAKHEUIIUX TEOPETUUYECKUX
00001IIeHNI XUMUH; TIIyOKE MOHATH SBJICHUS MPUPOJIBI, MEXaHU3Mbl XUMUYECKUX U
(U3UKO-XUMHUUYECKUX MPOIECCOB, MPOTEKAIONIUX B MPUPOAEC U KUBBIX OpraHU3Max,
MPUHITUIIBI XUMUYECKON TEXHOJIOTHH U ITyTH MOIU(UKAIIUN CYIIECTBYIOIIUX TEXHO-
JIOTUH C y4E€TOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CPEbl.
MecTo TUCHUILINHBI B y4eOHOM ILIaHe: UK b1, 00s3aTenbHas 4acTh, TUCIUIUIMHA
OCBAaMBAETCS BO 2 CEMECTpE.
TpedoBanus K pe3yJabTaTamM 0CBOCHUSI JUCHHMILUIMHBI: B PE3YJIbTATE OCBOCHUS AUC-
UTUTMHBL POPMUPYIOTCS CIAEAYIONINE KOMIETEHIIMHU (MHAUKATOPHI JOCTUKEHUS KOM-
nerenimii): YK-3 (YK-3.2), OIIK-5 (OIIK-5.2).
Kpartkoe conepxkanne IMCUMILIMHBI: CTPOCHHE aTOMa M BEIIECTBA, OCHOBHBIE 3a-
KOHBI XUMUH, 001I[Me 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB, PACTBOPHI, CIIOCOOBI
BBIPAKEHHUS COCTaBa PaCTBOPOB, XMMHUYECKasi KUHETUKA U PaBHOBECHE, XUMUYECKAs
TEPMOJMHAMUKA, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI, AJIEKTPOXUMUYE-
CKHE MPOIIECCHI.
OO0mas Tpy10eMKOCTh TUCUMILUIMHBI: 4 3a4. ef1. (144 yaca).
IIpoMeKyTOYHBII KOHTPOJIb M0 TUCHUILUIHMHE: YK3aMEH.

1. Iles1b 0CBOCHMS TUCHUILIUHBI

[{enb OCBOEHUS AMCUUILIMHBI — NOMYyYEHUE 3HAHUM IO XMMHH, 00ECTIeurBato-
1€l OCHOBY MOJTrOTOBKM OakajaBpa, IOCTATOYHOM JUIsl pelIeHUs TPOU3BOCTBEHHO-
TEXHOJIOTUYECKUX, OPraHU3alMOHHO-YIIPABICHYECKUX, HAYYHO-UCCIEA0BATEIBCKUX
Y [IPOEKTHBIX 33/1a4, B TOM YHUCJIE 10 CO3JaHUI0 BEIIECTB U MAaTEPUAJIOB C 3a1aHHBIMU
CBOMCTBaMU.

3agayamMu JUCUUILUIVHBI SBIISIIOTCS:

- 03HAKOMUTb CTYJEHTOB C OCHOBHBIMH IOJIOKEHUSMHU 0011, HEOPraHMYECKOM
XUMUH, aHATUTUYECKOU XUMUU, U PU3NUECKON U OPraHU4YeCKON XUMHH;

- Hay4YUThb CTYACHTOB IIOJBb30BAThCA JJII KOHKPETHBIX LIEJIEM TEMHU 3HAHUSIMU,
KOTOPbIE OHU MPUOOPETAIOT B XO/I€ U3YUEHUS (PYHIaMEHTaIbHBIX HAYK, APYTHX O0IIe-
PO EeCCUOHANIBHBIX U CIIEUUATbHBIX JUCIUIUINH;

- MIOBBICUTH YPOBEHb NPO(HECCUOHATBHON KOMIIETEHTHOCTH CTYAEHTOB MOCPE-
CTBOM YCTAHOBJICHUS] CHCTEMBI MEXIIPEAMETHBIX CBA3EH COJEPKaAHUA Kypca ¢ COHep-
XKaHUEM NMPOPUINPYIOLIUX TUCIUIINH.

2. MecTo IMCHUIUIMHBI B y4e0HOM Ipoiecce

JucuumimHaa « XuMUs» BKITIOUEeHA B 00s13aTenbHbIi nepedeHb @I'OC BO, B Uk auc-
IUTUTMH 00s3aTeNbHONM 4acTu. Peanu3zanvs B IUCHMIUIMHE «XUMUS» TpeOOBaHUN
dI'OC BO, OIIOIT BO ocytiecTBisieTcsi B COOTBETCTBUU C YUYEOHBIM IIJIAHOM TI0
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Hamnpasyieanto 13.03.02 — «JaeKkTpo3HepreTuka u 3JeKTPOTEXHUKA», HAIIPaBJICH-
HOCTh. «PacnpenenurenbHbIe CETH.

Pabouas IIporpaMma JUCHUIIIINHBI «XUMH» AJIs1 THBAJIMAOB M JIUMII C OI'PaHU-
YCHHBIMHU BO3MOKHOCTAMHU 300POBbA p8,3pa6aTBIBaI-OTCH HWHAWBUAYAJIIBHO C Y4YCTOM
0COOCHHOCTEM HCI/IXO(i)I/ISI/I‘-ICCKOI‘O Pa3BUTHUA, MTHAUBUIYAJIBbHBIX BO3MOKHOCTEH U CO-
CTOSIHUA 3J0POBbA TaAKUX 06y‘-IaIOH_[I/IXC$I.

3. IlepeyeHb mNJIAHMPYEMBIX Ppe3yJabTAaTOB OOY4YeHUS] 10 JMCUMILINHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMHM pPe3yJIbTATAMH OCBOCHHUSI 00pa30BaTeIbHOM
NPOrpaMMblI

W3ydenne naHHOW y4eOHOM AMCUMIUIMHBI HANpPaBlIEHO Ha (POPMUpPOBAHUE Yy
0OyJaromuxcs KOMIIETEHIINH, TpeICTaBICHHBIX B Tabmnuiie 1.



TpeGoBanusi K pe3yJibTaTaAM OCBOCHHUS Y4eOHOM JUCHUIIIIMHBI

B pesynbrare nuzydenus: yaeOHON AUCIMILTUHBI 00yYalonIecs TOKHBL:

Ne| Munekc Conepxanue
Kon wu comepxanne
1/ | KoMIIe- KOMIICTEHIIUHN
. WHINKATOpa JOCTH- 3HATh YMETh BJIQJICTh
m | TeHIuK | (Wm e€ 4yacTH)
KEHUS] KOMIIETCHITHH
1 2 3 4 5 6
1| YK-3 |CnocobeH ocy- YK-3.2. - TEXHHUKY Oe3omac- |- paboTaTh B KOJUIEK- |- OCHOBHBIMU HaBBIKaMU PabOTHI B
HIECTBJIATH COIH- B3aumonelicTByeT ¢ |HOCTH pabOTHI B XU- | TUBE, OOIIATHCS C JIPY- |XUMHUYECKON JabopaTopuu, TEXHU-
aJIbHOE B3aUMOJIEH- | APYTUMHU YICHAMH MUYECKOM 1abopa- |THMMH YICHAMH KO- KOI 06€30MacHOCTH paboOTHI C XU-
CTBHUE M PEaTM30BBI- | KOMAHIBI ISl IOCTH- | TOPUH, TIPUEMBI MaH/IbI, COBMECTHO C MUYCCKUMHU PEAKTUBAMH, a TAKKE
BaTh CBOIO POJIb B | )KEHUS MIOCTABIICHHOMN |OKa3aHMs MEPBOM | IPYTHMMH CTYACHTAMH  |[IPUMEHSTH MOJy4YeHHbIC 3HAHUS,
KOMaH/Ie N MIOMOIIH IPYTUM BBITIOJHSTH 3aJ]aHUS YMEHHS ¥ HaBBIKH B COBMECTHOM
YJICHaM KOJUICKTHBA | TPETIOIaBaATEIIsI paboTe B KOMaH/IE ISl JOCTHXKE-
HUSA ITOCTABJIEHHOH 1IETTN
2 |OIIK-5 |Cmoco6en wucmonb-| OITK-5.2. 0a30BbIC MOJIOKE-  |AHAIM3UPOBATH U BOC-  |-CIIOCOOHOCTBIO IEMOHCTPUPOBATH

30BaTh CBOMCTBA
KOHCTPYKIIMOHHBIX
U DJIEKTPOTEXHUYE-
CKUX MAaTEpPHAJIOB B
pacuerax napamer-
POB U PEKHUMOB
00BeKTOB TIpodhec-
CHUOHAJILHOM Jesl-
TEIBHOCTH

JleMoHCcTpHUpYyeET 3Ha-
Hue o0nacTell mpume-
HEHHUS, CBOMCTB, Xa-
PaKTEpPUCTHUK U METO-
JIOB MCCIIEZIOBAHMUS
AIIEKTPOTEXHUYECKUX
MaTepHalioB, BHIOH-
paeT 3IEKTPOTEXHU-
YeCcKue MaTepHalbl B
COOTBETCTBUH C Tpe-
OyeMBbIMM XapaKTepH-
CTHUKaMU

HUS PA3JEIOB XU-
MHH, oOnacTeit
IPUMEHEHUS,
CBOWCTB, XapakKTe-
PHUCTHK B METOJIOB
HCCIIEIOBAHUS
3JIEKTPOTEXHUYE-
CKMX MaTepHaJioB

NpUHUMATH UH(pOpMa-
IIUIO B 00JIACTH DJIEK-
TPOTEXHHUYECKUX MaTe-
pHUayoB, BEIOUpATH
AIIEKTPOTEXHUYECKHUE
MaTepHabl B COOTBET-
CTBHH C TpeOyeMbIMU
XapaKTePUCTHUKAMH,
M0JIb30BAThCS COBpE-
MEHHBIMH TU(DPOBBIMH
UHCTPYMEHTaMHU
(Google, Jamboard,
Miro, Kahoot)

0a30BbIe 3HAHUS B 00JIaCTH XH-
MUU, MAaTEPUATIOBEICHUS U JPYTHX
€CTECTBEHHO-HAYYHBIX TUCITHU-
TUTHH,

- METOJAMH HCCIIEOBAHUS
CBOMCTB DJIEKTPOTEXHUYECKUX Ma-
TEpPHUAIIOB

-CHIeIUATBbHBIMU TTPOTPAMMHBIMU
npoaykramu - Excel, Word, Power
Point, Pictochart u ap., cpen-
CTBaMU KOMMYHHKAIUI TTOCpe]I-
cteom Outlook, Miro, Zoom u
T.I0.




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIIMHBI
4.1 PacnpenesieHue TPYA0EMKOCTH AUCHUILIAHBI IO BHAaM padoT
BO 2-0M ceMecTpe
O6m1as Tpy10EMKOCTh TUCITUILUIMHBI cocTaBisieT 4 3au.en. (144 daca), ux pacnpesene-
HUE TI0 BUJIaM padoOT B CEMECTpe MPEACTABICHO B TaOJIHIIE 2.

Tabmuma 2
Pacnpenesienue Tpy10€MKOCTH TMCUMILUIMHBI 10 BUAaM padoT B cemecTpe No 2
TpynoémkocTb
Bua yuyeOHoit padoThI wac. Cemecrp Ne2
OO0mast Tpy10€MKOCTD TMCHUILIIUHBI 110 y4eOHOMY 144 144
TIaHy
1. KonrakTHas pa6ora: 50,4 50,4
AyauTopHas padora 50,4 50,4
8 MmoM yucie:
nekyuu (J1) 16 16
Jaabopamopuwie pabomwl (JIP) 32 32
KOHCYIbmayuu nepeod 3K3aMeHOM 2 2
KOHMAKMHAas paboma Ha npoMedsCymo4HoM KOH- 04 04
mpone (KPA) ’ ’
2. CamocrosTesabHas padora (CPC) 93,6 93,6
camocmosamenvHoe usyuenue pasoenos, Camono0o2o-
moeka (npopabomka u no8mopeHue J1eKYUoOHHO20
mamepuana u Mmamepuaia y4eoHuKos u yueOHbulx no- 59 59
cobOUll, 8bINONHEHUE PACUeMHbBIX pAbOm, HO020-
MOBKA K 1aO0OpamopHbviM 3aHAMUAM, KOHMPOIbHbIM
pabomam, mecmam u m.o.)
Konmponvnas paboma 10 10
IHoaroroBka K 3k3aMeHy (KOHTPOJIb) 24,6 24.6
Bu mpoMexyTOYHOTO KOHTPOJIS: DK3aMeH
4.2. Conep:kaHue TUCIATIIMHBI
Tabnuua 3
TemaTnuyeckuii NJIaH y4eOHOH AU CIUTNIIUHBI
HanMeHoBaHuUe pa3iesioB U TeM AymuTopHas BHeaynutopHasi
AMCIATITAH Beero pacora pa6ora CP
J | JIP | IKP
Pa3nen 1. OCHOBHBIE TOHATHA U 10 2 6 9
3aKOHBI XUMUH.
Paznen 2. JlucnepcHble CHUCTEMBI.
Bopga. Xumunueckne peakuuud B
BOAHBIX pacTtBopax. Jluccormarus | 18 2 10 6
anekTposmToB, pH wu ruapomnus
COJIEN.




AyauTopHasi
HaumeHnoBanue pa3aeyioB ¥ TeM BueayauropHas
AUCHUTTAH Beero patora padora CP
J | JIP | IIKP
Paznen 3. OCHOBBI XMMHYECKOM
KHHETHUKH. XUMHYECKOE 10 2 4 4
paBHOBECHE.
Pa3nen 4. OCHOBBI XUMHUYECKOM 10 5 5 6
TEPMOJIMHAMUKHU. TEPMOXUMUSL.
Paznen 5. OxucnurensHo- 8 9 9 4
BOCCTAaHOBUTEJIbHBIC PEAKIIUU.
Paznen 6. OCHOBBI EKTPOXUMHUH.
DOneKTpoaHbIe TMpolecchl. ['anpBa- 10 9 4 4
HUYECKUE DJIEMEHTBHI. DJIEKTPOJIU3
COJIEN.
Paznen 7. Koppo3ust meTasmios. 12 2 2 8
MeToapbl 3aUTHI OT KOPPO3UHU.
Paznen 8. [leproanyeckuil 3aKOH U
neproIudecKas cucreMa 5 5
XUMHUYECKUX DJIEMEHTOB
J.1.Menneneena.
Paznen 9. Ctpoenue aToma u 6 9 4
XUMUYECKasl CBSI3b.
Pa3nen 10. OcHOBBI OpraHmyecKoi
XUMUU. XUMUS 9 9
BBICOKOMOJIEKYIISIPHBIX
COCIMHECHUM.
Pa3nen 11. Xumnueckas
UJeHTU(PUKAINS U aHATIU3 BEIICCTB 8 2 6
(OCHOBBI AHAIUTUYECKOW XUMUN)
KouncyabTanum nepea 3k3aMeHOM 2 2
KonrakTHas padora Ha 0,4 0,4
NMPOMEKYTOYHOM KOHTPOJIE
(KPA)
Kourposabnas padora 10 10
IHoaroroBka K 3K3amMeHy 24.6 24.6
Bcero 3a cemectp 109,4 | 16 32 | 24 93,6
HToro no nucumivinye 144 16 32 | 24 93,6

Pa3zaea 1. OcHoBHBIE IOHATHSA M 3aKOHBbI XUMHH.

[Tpenmet xumuun. Posib xuMuu B coBpeMeHHOM o01ecTBe. OCHOBHBIE ITPEACTaB-
JICHUSI O CTPOCHUH BEIIECTBA (aTOM, MOJIEKYJIa, MOH, paJiiKail, KOHJIEHCUPOBAHHOE CO-
CTOSTHHE BEIIECTBA, MOJIEKYJIsipHas (Qopmysa, 3jieMeHT, u3oton). KomnuecTBeHHBIC
XapaKTepUCTUKHU BellecTBa (yIJiepoHas eIMHUIIA, aTOMHAsl U MOJIEKYJIIpHasi Macca,
MOJIb, SKBHUBAJIEHT, MOJIb-3KBUBaJICHT). OCHOBHBIE XHMHUYECKHE TEOPUH U 3aKOHBI
(aTOMHO-MOJIEKYJIIPHOE YYEHHUE, DJICKTPOMATHUTHAsT TEOPHs, 3aKOHBI COXPaHEHUS
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MaccChbl, SHEPIUH, IEKTPUUYECKOTO 3apsAJia, 3aKOH MOCTOSHCTBA COCTaBa, MEpUOINYE-
CKUI 3aKOH, 3aKOH SKBUBAJICHTOB).
Paznen 2. lucnepcHblie cucrtembl. Boga. XumMmnyeckue peakuum B BOJAHbIX
pacrBopax. Jlucconuanus 3JeKTpoauToB, pH u ruaposus coJiei.

PactBopbl. CiocoOBI BBIpAKEHUSI KOHIIEHTPAIIMKA PACTBOPOB. XUMUYECKUE pe-
aKIUM B BOJHBIX PACTBOpPAX (IMCCOIMAIUS BOJAbBI, TUCCOIUAIUS JIEKTPOIUTOB, THI-
ponm3 coneit). Teopust 3nekrponmutrueckoir aucconnaruu C. Appennyca. Kimaccu-
¢duKanys IEKTPOIUTOB, UX KOJUYECTBEHHBIE XapaKTEPUCTUKU (MOHHOE MPOU3BEIC-
Hue Boabl, pH, pOH, ctenens u KoHCTaHTa Arcconnanun). Metoel onpenenenus pH.
3akoH pa3zbaBnenus B. OctBanbna. Tunsl rugponausa: 1o KaTHOHY, aHUOHY, KATUOHY
Y aHHUOHY, CTENEHb M KOHCTAaHTa I'MIpPOJIN3a, IPUMEHEHUE peakuuil ruaponusa. Peak-
MU OCAXKIEHUS, IPOU3BEJIEHNE PACTBOPUMOCTH. DU3NKO-XUMUYECKHE CBOMCTBA pac-
TBOPOB (KUIICHUE, 3aMEP3aHUE, OCMOC). 3aKOHbI Payiist, ocMoTHYeckuil 3akoH BaHT-
Todda.

Pazgea 3. OcHOBBI XMMHUYECKOIl KHHETUKH. XMMHI4YeCKOe PABHOBECHE.

Xumuueckasi kuHeTuka. [loHATHEe MeXaHHW3Ma XUMUYECKON peakiuu (aKTUBH-
POBAaHHBI KOMILIEKC, MOJIEKYJIIPHOCTh PEAKIUU, JJUMUTUPYIOIIAs CTaAus, SHEPruUs
aKkTUBaIMK). ['OMOTeHHbIE U reTeporeHHbie peakiui. CKOpOCTh XMMUYECKON peak-
[[UU, 3aBUCUMOCTh €€ OT pazNu4HbIX (PaKTOpOB (MPUPOJBI PEaAruPYIOIMINX BEIIECTB,
IUIOLIAAN TOBEPXHOCTH pasnena (a3, KOHIIEHTPAUU PEarupyrouuX BEIIECTB, TEMIIE-
paTypbl, MPUCYTCTBUS KaTajau3zaTopa). 3aKOH JCHCTBYIOIIUX Macc, rpaBuwio 5. Bant-
[I'odda, ypaBHenue C. Appenunyca. Xumudeckoe paBHoBecue. [loHsATHE XMMUYECKOTO
paBHOBECHA, KOHCTAHTA PABHOBECHSI, YACTHBIE CITy4au KOHCTAHThl XMMHUYECKOTO PaB-
HOBecHUs (KOHCTaHThI AUCCOLMALIMM, THAPOJIN3a, HECTOMKOCTH KOMIUJIEKCHOTO MOHA).
CBs13b KOHCTaHThI XMUMUYECKOTO PABHOBECHS C TEPMOIMHAMUYECKUMU MMOTEHIIMAIAMH.
Crnoco0Obl cMmetennst xumudeckoro pasHosecust (mpuHiun A. Jle [llarense). CriocoOsl
CMEILECHUS] XUMUYECKOT0 PABHOBECHS B BOAHBIX PACTBOpax.

Pa3znen 4. OcHOBBI XUMHUYECKOI TepMoaAMHAMUKH. Tepmoxummusi.

TepmoaunaMuyeckre MOTEHIUAIBI (TEMIIepaTypa, BHYTPEHHSSI JHEPT s, TaBJie-
HUe, 00BEM, paboTa, SHTAIBINSA, YHTPOIHUS, N300aPHO-U30TEPMUYECKUIA TTOTEHITUAT,
uin 3Heprus Y. ['m66ca, M30XOpHO-U30TEPMUUYECKUN MOTEHIUAN, Wik sHeprus [ .
['enbmromnbia). [lonstue sHTampnuu oOpa3oBaHus. | U 2 3aKOHBI TEPMOTUHAMUKH.
CnenctBus 1 3axkona tepmoauHamuku (3akoHbl WM. I'ecca, A. JlaByaswe-II. Jlannaca).
[IpaBuna pacuéra TepMOAMHAMUYECKHX MOTEHUMaNoB. Kpurepuu camornpous3Boib-
HOI'O IIPOTEKaHUsI XUMUYECKUX peakuui. [ IpumMenenrne MeTo10B XUMUYECKOU TEPMO-
JTUHAMUKA. XUMHUYECKHE OCHOBBI pa0OThI IBUTATENICH BHYTPEHHETO CTOpPaHusI.

Pazgea 5. OKucauTe/ IbHO-BOCCTAHOBUTE/IbHbIEC PEAKIUM.

[Tonsitue OBP, cTenenn OKUCIEHUSA, OKUCIUTENA, BoccTaHoBUTENA. [IpaBuma
pacuéra crenieHu okucienus. [lopsnok 3anucu ypasaenust OBP. Pacuér skBuBanen-
TOB OKHCIWTENS U BoccTaHoButens. Krmaccudukamnus OKHCIUTEIHHO-BOCCTAHOBU-
TEJIbHBIX peakuuil. [[puMeHeHne OKHUCIUTENPHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

Paznen 6. OCHOBBI 2JIEKTPOXMMHUU. JJIEKTPOAHbIE MIPOIECCHI.
I'anbBaHUYeCKHE 3JIEMEHTBI. DJIEKTPOJIM3 COJIEei.

DJIEKTPOMAarHUTHBIE SIBJICHUS B IPUPOIHBIX U UCKYCCTBEHHBIX CHCTEMax. Buibl

poBOHUKOB. KOHTaKkTHas pa3sHOCTh MOTEHIHMAIOB. [IpuHIUIT pabOTHI rajibBaHUYE-



cKoro ayeMeHnTta. Cxema rajpBaHMuecKoro snemeHTa. YpasHenue Hepucra. OOpaTu-
MbI€ TaJIbBAHUYECKHUE 3JIEMEHTHI (aKKyMyIsiTopbl). KuciaoTHble U 1IeI0YHbIE aKKyMYy-
JSITOPBI, TPUHIIMI UX pabOThl U CpaBHUTENIbHAS XapaKkTepucTuka. Dnekrponus. Oc-
HOBHBIE TUIIBI PEAKIUI 3JIEKTPOIU3a (JIEKTPOIU3 PAaCTBOPOB U PACILIIABOB, JIEKTPO-
JIN3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM). [IpaBuiia 3anucu ypaBHEHU peak-
U, TPOTEKAIOUX TpH eKkTpoiaun3e. O000MEHHBIN 3aKkoH 3ekTponn3a M. dapa-
nest. XapakTEpUCTUKU DJIEKTPOJIN3A.

Pasznea 7. Koppo3us MeTa/iioB.

[IprurHBI ¥ 3aKOHOMEPHOCTH PA3PYLIEHUS] KOHCTPYKIIMOHHBIX MaTepHUaioB B
MpoIlecce IKCIUTyaTallui. Buabl KOPpo3un METAIJIOB (XUMHUYECKasl, dJIEKTPOXUMUYE-
CKasl, dJICKTpUuecKas, Onosnoruyeckas). TeopeTuueckre OCHOBBI 3alIUTHl METAJIOB OT
Koppo3uu. OCHOBHBIEC METO/IbI 3aIIUTHI METAJIOB OT KOPPO3UU, TPUMEHSIEMBIE B CEJIb-
CKOXO3SMCTBEHHOM IPOM3BOJICTBE. 3alllUTa OT Pa3pylICHUs HEMETAJUIMYECKUX KOH-
CTPYKLIMOHHBIX MAaTEPUAJIOB.

Pa3znen 8. Ileproanyecknii 3aKOH U EPHOANYECKAS CHCTEMa XUMHYECKHUX

semeHToB /I.M.Menpaeseena.

ITepunonnueckuii 3akoH J[. 1. MenneneeBa. @uzndeckuii cmbici 3akoHa. CoBpe-
MeHHas (HOpPMYITUPOBKAa MEPUOIUYECKOTO 3akoHAa. CTpyKTypa MEPUOJAUYECKOU CH-
cremsl /.. Menneneesa. XapakTepuCTHKa 3JIEMEHTOB B 3aBUCUMOCTH OT IOJIOKECHUS
B MEPUOANYECKON cucTemMe. PU3NYECKUN CMBICI MOPAIKOBOIO HOMEpA 3JIEMEHTOB.
N3MeHeHne CBOMCTB 3JIEMEHTOB B IEPUOJAX U FPYMIIAX C YBEIMYECHUEM TTOPSAIKOBOTO
HOMEpa.

Pa3nen 9. CtpoeHne aroma M XUMH4YECKAas CBA3b.

CoBpeMEHHBIE NPEICTABICHUSA O CTPOCHUH atoMa. Y paBHeHue O. lllpenunrepa.
KBanTtoBbie uncna. [ToHsiTue 06 aTOMHBIX U MOJIEKYJIIPHBIX opOuTansax. Mutepnpera-
s y-gyskuuu. [IpuHIMn HauMeHbIeH SHEPTUH U CJICACTBUS U3 HEro (MPUHIIMUI 3a-
npeta B. Ilaynu, npasuna @. Xynaa u B.M. KiieukoBckoro). DJIeKTpPOHHBIE U AJIEK-
TpoHHO-Tpaduueckue (Gopmyinbl. SABIeHUE THOPUAM3AIUMU U THUIIBI THOPUIU3AIIH.
Tunel XUMUYECKUX CBsI3€H (KOBaJIGHTHAs HEMOJIIPHAS W MOJISIpHAS, JOHOPHO-aK-
LENTOPHAs, NOHHAsI, METAJNINYECKas).

Pa3znes 10. OcHOBBI OPraHu4ecKoil XUMHN.
XuMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[IpenmMer opranndeckoi XUMUM. TeopHst XUMHUYECKOTO CTPOEHUST OPTaHNYECKUX
coequaenui A.M. byTnepoBa. DJIeKTPOHHbBIEC TPEACTABICHUS B OPTAHUYECKON XUMUHU.
OyHKIMOHANIbHBIC (XapaKTepucTUUeCcKue) rpymnmbl. HoMeHknaTypa opraHudeckux co-
eauHenunil. Kitaccudukanus opraHnyeckux coelMHEeHU. BricOKkoOMOIIeKyIsipHbIE CO-
eauHeHusi. Monomep, onuromep, noiumep. Knaccudukanus noaumepos. MeTo il 1o-
JTyYEHUS TOJIMMEPOB: PEAKIIMU MOJMMEPU3AIUN U MOJIUKOHICHCAIIAH.

Paznen 11. Xumudeckast nieHTUUKANMSA U AHAJIU3 BellleCTB
(OCHOBBI AHAJIUTHYECKON XUMMH)

OCHOBBI aHATUTUYECKOW XUMUHU U (DU3UKO-XUMUYECKUX METOJIOB aHAIM3a: Me-
TOJBI JIEMEHTHOTO, MOJICKYJIIPHOTO, (Da30BOT0 aHAIN3a; KAYCCTBEHHBIN aHAIIN3; Me-
TOJIbI PA3JCIICHUS U KOHLICHTPUPOBAHUS BEIIECTB; METOAbI KOJMYECTBEHHOTO aHAJIN3a
(TUTpUMETpPUS, TPAaBUMETPHS ); HU3UKO-XUMHUECKHE METO/Ibl aHATIN3Aa, PAllMOHATHHBIN
BBIOOP crioco0a perieHrss KOHKPETHOW aHATUTUYECKOM 3a7a4i, B YACTHOCTH, OIIPeJie-
JIEHWE MUKPOTIPUMECEN B Ta30BbIX, KUJIKUX U TBEPIBIX CMECAX.
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4.3 Jlekuum u Jad0paToOpHble 3aHATHS

Taomuma 4
Conep:kanue Jekuui /1a00paTOPHOTO NMPAKTHKYMA U MEPONPUSITHS
Ne Ne ®opmMupyem Bun
. Koa-
Ne | W Ha3BaHue Ne y Ha3BaHUe JeKUM 1 ble KOHTPOJIbHOT 5o
n/m | pasgejau J1a00paTOPHBIX 3aHATHH KOMIIeTeHIIH 0 4ACOB
TeMbI " MeponpusITUs
1. Paszgen 1. OcHOBHBIE IOHATHA U 3AKOHBI XH- 4
mun. Kitacchl HeopraHu4eckux coeiHeHHMii.
Tema 1. Jlexmms Ne 1 OIIK-3 2
Kiaccr! He- OCHOBHBIE TOHSTHS U 3aKOHBI (OIIK-3.3)
opraHuve- XUMUH (TIpe3eHTAIMS B
ckux coeam- | PowerPoint)
HEHUH JlaGoparopnast pabora Ne 1. OIIK-3 TectupoBanue 2
BBoanoe 3ansrtue, npasuia pa- | (OITK-3.3) (tect 1,2)
00TBI B XUMHYECKOH J1abopaTo- | YK-3
pun. Kiacesr Heoprannueckux | (YK-3.2)
coequHeHuil. OnpeneneHue K-
BUBaJIeHTa MeTauia (mpo-
rpammbl ChemDraw,
ChemSketch)
2. Pa3nen 2. /TucnepcHbie cuctembl. Boma. Xu- 6
MHUYECKHE PEaKIui B BOJHBIX pacTBopax. Jluc-
COLIMAIIHSI AIEKTPOIUTOB, pH 1 ruaponus co-
JIeH.
Tema 2 Jlexuus Ne 2. Xumuueckue pe- OIIK-3 2
(PacTBOpBI. aKiMu B BOIHBIX pactBopax | (OIIK-3.3)
Bunst koH- (mpe3enTanus B PowerPoint).
uenrpanyi. | JlaGoparopnas pabora Ne2. | OIIK-3 TectupoBanue 2
pH, rumpo- PactBOpBI (mporpammsr | (OITK-3.3) (tect 3,4)
nu3 coneit ) | ChemDraw, ChemSketch). YK-3 poBepKa OT-
(YK-3.2) gera 1o Jiad.
pao.
JlaboparopHas pabota Ne 3. OIlK-3 TectupoBanwue 2
Omnpenenenrue BOJOPOAHOTO (OIIK-3.3) (Tect 5)
nokazatens (pH). I'uaponus YK-3 MpOBEpKa OT-
costeit (mporpaMmbl (YK-3.2) yera 1o Jiao.
ChemDraw, ChemSketch). pab.
2 Pa3pnen 3. OCHOBBI XUMHUYECKON KUHETHUKHU. 4
XHUMUYECKOE pAaBHOBECHE.
Tema 3 Jlexmus Ne 3. OIIK-3 2
(Xumuyeckas | KuHeTnka XUMHYECKUX peak- (OIIK-3.3)
KWHETHKA U . XMuMHYECKOE PaBHOBECUE
paBHoBecue B | (mpesenTanus B PowerPoint)
roMoreHselx | Jlaboparopnas pabota Ne 4. OIIK-3 TectupoBanue 4
crcTEMax) Kunertnka xumudeckux peak- | (OITK-3.3) (Tect 6) mpo-
uii (mporpammel ChemDraw, | YK-3 BEpKa OTYeTa
ChemSketch). (YK-3.2) o J51ab. pad.
4, Pasnen 4. OCHOBBI XUMHUYECKON TEPMOIUHA- 4

MuKH. TepMoxumusi.
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Ne

Ne

dopmMupyem

Bun

" Koa-

Ne | u Ha3BaHuUe Ne u Ha3BaHUe JeKIUI 1 ble KOHTPOJIbHOT 5o

n/m | pasgeiau JIa00OpPaTOPHBIX 3aHATHH KOMIETEeHI! 0 4ACOR

TeMbI " MeponpusiTUs

Tema 4 Jlexuus Ne 4. OcHOBBI XUMHUYe- OIIK-3 2

DHepreTuka | CKoil TepmoauHaMuku. Tepmo- (OIIK-3.3)

XMUMHUYECKHX | Xumus (pe3eHTanus B

MIPOIIECCOB PowerPoint)
JlaGopaTopHas padora Ne 5. OIIK-3 TecTupoBanue 2
DHepreTrka xumuueckux npo- | (OITK-3.3) (tect 7)
reccoB. Tepmoxumust (mpo- YK-3 MpoBepKa OT-
rpammMbl ChemDraw, (YK-3.2) gera 1o Jiao.
ChemSketch) paod.

5. | Pazges 5. OkucIuTeIbHO-BOCCTAHOBUTEIb- 4
HbI€ MPOLECCHI
Tema 5. Jlexuus Ne 5. OIIK-3 2
Oxkucnu- OKHCIUTENBHO-BOCCTAaHOBH- (OIIK-3.3)

TEJILHO-BOC- | TEJIbHBIC peakiuu (Ipe3eHTa-
CTaHOBHTENb- | IHs B PowerPoint)
HBIC TIPO- JIaGoparopnas pabota Ne 6. OIIK-3 TectupoBanue 2
1IECCHI. OKHCIUTENBHO-BOCCTAaHOBU- (OIIK-3.3) (tect 8)
TEJbHBIE PEAKLINH YK-3 IIPOBEpKa OT-
(YK-3.2) yera 10 J1ao.
pab.
6. | Pazmea 6. OCHOBBI SJIEKTPOXUMUU. DJIEKTPOI- 2
HBIC TIPOIIECCHI. [ aIbBaHUYECKUE SJICMEHTHI.
DIEKTPOIHN3 COJIEH.
Tema 6 Jlexuus Ne 6. OIIK-3 2
OcHOBBI OcHoBbI anekTpoxumud. Diek- | (OITK-3.3)
AIIEKTPOXH- TPOJHBIE TTpoIiecchl. [ anbpBa-
MUH. HUYECKHE 3JIEMEHTBI. DJIEeKTPO-
U3 conelt (mpe3eHTaIus B
PowerPoint)

7. | Paznean 7. Koppo3us. 4
Tema 7 Jlexuus Ne 7. OIIK-3 2
(Kopposus Kopposust metasios (npesen- | (OITK-3.3)

METaJUIOB, 3a- | Tanus B PowerPoint)
muTa oT Kop- | Jlaboparopnas pabota Ne 7. OIIK-3 TectupoBanue 2
po3umn). Kopposus metamios (mpo- (OIIK-3.3) (tector 9-,12)
rpamMMbl ChemDraw, YK-3 MIPOBEPKA OT-
ChemSketch). (YK-3.2) yera 1o Jiao.
pao.

8. | Pazmea 8. Crpoenue atoma. OCHOBHBIE€ THIIbI 2
XUMHYECKOHN CBSI3H
Tema 8 Jlexuus Ne 8. CtpoeHue aToMma. OIIK-3 2
CrtpoeHnue OcHoBubie THIBI XuMmuueckoit | (OITK-3.3)
atoma. Oc- CBSI3H (mpe3enTarus B
HOBHBIC TUTIBI | POwerPoint)

XUMHYECKON
CBSI3U
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Ne
Ne
n/n

Ne
H Ha3BaHHe
pa3iena u
TeMbI

J2a00

Ne 1 Ha3BaHuMe JeKIUH U

Bun
KOHTPOJIbHOT
0
MepPONnpUATHUS

dopmMupyem
ble
KOMIIeTeHIH
"

Kou-
BO

PATOPHBIX 3aHATHIA
4acoB

Pa3gen 9. Xumnueckas

JIU3 BEIIECTB (OCHOBBI AHAIIUTUYECKOU XUMUH )

uaeHTU(UKAIUS U aHa-

Tema 9
(OcHoBBI
aHaJINTHYC-
CKOM XMMHH).

Kéctko
ChemD

JlaboparopHuas pabota Ne 8.

OIK-3
(OTIK-3.3)
VK-3
(YK-3.2)

TectupoBanue
(TecT 4)
MPOBEpKa OT-
yera 1o Jjao.

pab.

CTh BOBI (ITpOrpamMMbI
raw, ChemSketch).

Ilepeyenb Bonpoco

Tabmura 5
B JIJIA CAMOCTOSITEJIbHOTO M3YyYeHHS TUCIUIIINHBI

n/n

Ne u HazBaHue pas-
JeJia H TeMbI

Ilepeuens paccMaTpuBaeMbIX BOIIPOCOB /ISl CAMOCTOSITETLHOTO
H3yYeHust

Pa3nes 1. OcHOBHBIE OHATHS U 3aKOHBI XUMHUHU. Kitacchl HEOpraHM4EeCKUX COeIMHEHUM.

Tema 1. OcHOBHEIE IO-
HATUA W 3aKOHBI XU-
MUM.

ATOMHO-MOJIEKYJISIPHOE YUEHHUE, 3aKOHBI COXPAHCHHS MaCChl, dHEP-
T'HH, DJIEKTPUYECKOTO 3apsi/ia, 3aKOH IMOCTOSHCTBA COCTaBa, dJIEKTPO-
marauTHas teopus (OITK-3)

Pasnea 2. Jlucnepcusie
[IUAIHS JICKTPOJIUTOB, |

cucrtembl. Boga. XumMuueckue peakuuu B BOJIHBIX pacTBopax. Jlucco-
pH 1 ruaponus cosnei.

Tema 1. PacTBOpBHI.

PactBoprl. KonrenTpanusi pactBopoB, Buabsl KoHeHTpamuii (OITK-

3)

Tema 2. Peakuuu oca-
KIECHU.

HpOI/I3BeI[eHI/Ie PaCTBOPUMOCTH BCIICCTB
(OTIK-3)

duznko-xu-
CBOICTBa

Tema 3.
MUYECKUE
pacTBOpPOB.

Kunenue, 3amep3anue pactBopoB. [lonsatue 06 ocmoce. 3akoHbl Pa-
yiisi, ocMoTu4eckuii 3akoH Bant-I'odda
(OITK-3)

Pa3nes 3. OCHOBBI XUMHUYECKOW KMHETUKH. XMMHUYECKOE PABHOBECHE.

Tema 1. Xumunueckas
knHetnka.  IloHsTwe
MEXaHu3Ma XHMHUYE-
CKOM peaKIuu

AKTHBUPOBAHHBIN KOMILIEKC, MOJIEKYISPHOCTh PEAKIIUU, TUMUTHPY-
fommast craausi. CBs3b KOHCTAHTHI XUMUYECKOTO PABHOBECHS C TEPMO-
nuHaMudeckuMu noteHnuanamu  (OITK-3)

Pa3nea 4. OCHOBBI XUMHUYECKOW TepMOAUHAMUKU. Tepmoxumusi.

Tema 1. Xumuueckas
TEPMOJIMHAMUKA.

IIpuMeHeHne METO0B XMMUYECKON TEPMOJAMHAMUKH. XUMHUYECKUE
OCHOBBI pa0OThI JBHrateneil BHyrpeHHero cropanus (OITK-3)

Paspgen 5. OKHCIUTETHHO-BOCCTAHOBUTEIBHBIC IMPONCCCHI.

Tema 1. Oxucau-
TEITHLHO-BOCCTAHOBU-
TEIBHBIE TIPOIECCHI.

OCHOBHBIC OKHCITUTENN W BOCCTaHOBHTEIH. Brustaue pH cpensr Ha
HaIPaBJICHUE TPOTEKAHHS OKHCIUTEIbHO-BOCCTAHOBHUTEIIBHBIX PeaK-
i (OITK-3)

Tema 2. Pa36op nanu-
canust OBP.

OmnpeneneHne MPOIYKTOB peakiuid. DIeKTpoHHbII Oananc. [Toadop
k03 durmentor (OITK-3)

DJIEKTPOJIN3 COJIEH.

Pa3znen 6. OcHOBBI OJICKTPOXUMUHU. QHCKTpO,Z[HBIe IMPOLICCCHI. I'anpBaHMYECKHE 3IEMEHTHI.

9.

Tema 1. OCHOBEI dJIEK-
TpoxuMuH. [ 'anpBaHu-
YeCKHUE DIIEMEHTEI

bartapen ranpBaHMYECKUX 3JIEMEHTOB, IMOCIIENOBATENBHOE U Iapal-
JIeNHbHOE COCAMHEHUE TajJbBaHMUECKHX AJIeMEHTOB. OCOOBbIC THITHI
rajibBaHn4YecKux aneMeHToB ([lanuens-SAxkobu, Bomopoansii, Jlek-

JIaHTIIe, KOHIIEHTPAIMOHHBIN, TOTUIMBHEIN). OOpaThMbple TaJibBaHU-

13




Ne u HazBaHue pas-

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB /JIS CAMOCTOSITEILHOTO

n/n JeJia H TeMbI HU3yYeHUsl
YECKHUE IIEMEHTHI (aKKyMyJsiTophl). KHCIOTHBIE U 1IETOYHbIE aKKY-
MYJISTOPBI, IIPUHITUAI UX PAOOTHI U CPAaBHUTEIbHASI XapaKTEPUCTHUKA.
Hcnonp30BaHne raJbBaHUYECKUX AJIEMEHTOB B COBPEMEHHOM TeX-
Huke (OI1K-3)

10 | Tema 2. [Ipumenenne | [IpakTHyeckoe MpUMEHEHHE PEAKIIUMA JICKTPoIu3a (IMOoTydeHre U pa-

ANEKTPOJIN3A. (UHMpOBaHNE METAJUIOB, HEMETAIJIOB, OPraHMYECKUX M HEOpTraHUYe-
CKHX BeIlecTB, 00pab0oTKa M BOCCTAaHOBIIEHUE JIeTajeil MalliH, rajib-
BaHOCTETHs, FAJIbBAHOIIACTHKA, TyIsiHIIeBaHue u ap.) (OITK-3)
Paszgea 7. Kopposus MetainoB

11 | Tema 1. Kopposust Mme- | OCHOBHBIE METO/IbI 3AIIUTHI METAILIOB OT KOPPO3UHU, MPUMEHSIEMBIC B
TaJVIOB M METO/bI 3a- | CEJIbCKOXO3SHCTBEHHOM MPOM3BOACTBE. 3alIUTa OT pa3pyLICHUs He-
UTUTHI. METAJUIMYCCKUX KOHCTPYKITMOHHBIX MaTepuasioB (OITK-3)

Paszgea 8. [leproanueckuii 3aKOH ¥ IEPUOANUECKAS CUCTEMA XUMHUYECKHUX
anemeHToB JI.M.MeHieneena.

12 | Tema 1. Ilepuoguue- XapaKkTepUCTHUKA 3JIEMEHTOB B 3aBUCUMOCTH OT ITOJI0’KEHHUS B IIEPUO-
ckuii 3akon J[.W. qudeckor cucteme. OU3NYECKUI CMBICI MOPSAIKOBOTO HOMEpa dJie-
Menneneena. MEHTOB. VI3MeHeHue CBOICTB AJIEMEHTOB B IEPUOAAX U TPYIIAX C

yBearueHueM nopsiikoBoro Homepa (OITK-3)
Pa3nen 9. CtpoeHue aToma M1 XMMHYECKasi CBA3b.

13 | Tema 1. Ctpoenue mo- | CoBpeMeHHBbIE MTpeICTaBICHH 0 CTpoeHuH atoMma. [lonsitue 06 aToM-
JIEKYJI. HBIX U MOJICKYIIpHBIX opouTassx (OI1K-3)

14 | Tema 2. Xumwnueckas | CoBpeMEeHHbIE NPEICTABICHUS O MPUPOJIEC XUMHUECKON cBsizu. Me-
CBS3b TOJ BAJICHTHBIX CBS3CH.

CtpoeHue COCTOSIHHE BEIIECTBA B ra3000pa3HOM, KUIKOM U TBEPAOM
coctosiHuU. Da30BbIe COCTOSTHUS U NEPEXO0/Ibl. AJIOTPOIHUS U MOJIN-
mMop¢usm (OITK-3)

15 | Tema 3. Kommuiekcubie | Kommiekchsie coequnenust (OTTK-3)

COETUHEHUS
Pa3nes 10. OcHOBBI OpraHMUYECKON XUMUU. XUMHSI BBICOKOMOJIEKYJISPHBIX COSAMHEHUH.

16 | Tema 1. OcHoBHI opra- | Kitaccel opraHMuecKuX COEAMHEHUH, CBOWCTBA, XMMHUYECKHE Peak-
HUYECKOW XUMUHU. un (OTTK-3)

17 | Tema 2. OcHOBBI BricokoMouniekyapHble coeMHEeHUs. MoHOMEp, ONuromep, Moju-
XUMHH BbIcOKOMOe- | mep. Knaccuduxanus nonumepoB. MexaHuueckue M (pundeckue
KYJISIPHBIX COE€/IMHE- CBOMCTBA NOJIUMEPOB. METOIbI MOIYyYEHUS TOJTUMEPOB: PEAKIUU 110-
HUN auMepu3amuu U nosmkonaeHcanuu (OITK-3)

Paznen 11. Xumudeckast uaeHTU(GUKAIUS U aHATU3 BEIIECTB
(OCHOBBI aHATUTUYECKON XUMUN)
18 | Tema 1. OcHOBHI aHa- | MeTOJBI JIEMEHTHOTO, MOJICKYJISIPHOTO, (ha30BOTO aHA/IN3a; Kade-

JIMTUUECKOM XUMUH.
KauecTBeHHEII 1 KO-
JIMUECTBEHHBIN aHa-
JIN3EI.

CTBEHHBIN aHaJIN3; METOJbI pa3/ieleHHs] U KOHIICHTPUPOBAHUS Be-
MIECTB; METOJBI KOJWYCCTBEHHOTO aHaim3a (THTPUMETPHS, TPaBH-
MeTpus); pusuko-xumuueckue meroanl aHamsa (OITK-3)

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

Tabmuma 6

HpnMeHeHne AKTUBHBIX U HHTCPAKTUBHBIX OﬁpainBaTe.]]bHLIX TEXHOJIOT UM
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Ne HaumeHoBaHHe HCTIOIb3yeMbIX AKTHBHBIX U
/i Tema u ¢popma 3aHATHS HHTEPAKTUBHBIX oﬁpas(lBaTenLme TEXHOJI0-
rui
1. OCHOBHBIE TIOHATHUS U 3aKOHBI JI | I[IpoGiemHOE 00y4eHHE
XUMHH. Jleknusi-Bu3yanu3anus (MHTepaKTHBHAS JICKITHSI
C IIpe3eHTalNEN)
2. OcHoBbl xumMuueckoit kuaetuku. | JI | [IpoGiemHoe oOydueHue
XUMHYECKOE PABHOBECHE. Jlexuusi-Bu3yanu3anus (MHTepaKTUBHAS JCKIH
C IIPE3CHTAIIUCH )
3. Omnpenenenne pH JIP | AkTuBHOE O0yUueHUE
BOJIHBIX PACTBOPOB JIEKTPOJIU- MeTO/ pabOThI B MAJIBIX Tpymmax (pe3yabTar pa-
TOB OOTBI CTYIEHUYECKUX UCCIIEOBATEILCKUX TPYIII)
4, OxkucnurenbHO-BoccTaHOBUTENb- | JI | [IpoGiiemHOe 00ydueHue
HBIC PeaKIiH Jlexuusi-Bu3yanu3anus (MHTepaKTUBHAS JCKIHS
C TIPE3CHTAIIUCH )
S. Koppo3us metanios JI | IIpobnemHoe 00y4yeHue
Jleknusi-Bu3yanu3anus (MHTepaKTHBHAS JICKIIHSI
C Ipe3eHTaluen)
6. Koppo3sus meramios JIP | AkTHBHOE 00y4eHuE
METO pabOThI B MAJIBIX TpyMax (pe3yabTar pa-
OOTBHI CTYIEHUYECKUX HCCIIEOBATEILCKUX TPYIIIT)

6. Texkyumuii KOHTPOJIb YCIIEBA€MOCTH 1 MPOMEKYTOYHAS ATTECTALMS 110 HTOraM

OCBOCHUA NUCHHUILJINHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aIAHUSI MJIM HHbIe MATEPHAJIbI, HE00X0AUMbIE J1JIsI
OlleHKH 3HAHM, YMEeHHUI U HABBIKOB H (MJIM) ONbITA JeSITEJIbHOCTH

Tecr Ne 1. Kitaccbl HeopraHM4ecKUX COeIMHEHUIM.
3ananue. C KakuM M3 NpeJUI0KEHHBIX COSIMHEHUH Oy/IeT pearnpoBaTh JaHHOE BEIECTBO?
Hanummure Ha3BaHMe JaHHOTO BEUIECTBA U YPAaBHEHUE PEAKIIMH.

Homep Bapuantsl oTBeTOB
Coenunenue
BapHaHTa a 0 B r
B-1 Ca(OH). H2S04 CuO NH3 H.O
B-2 Al(OH)3 NaOH KCI NazSOs3 H.0
B-3 SOs3 CO; Na,SiO3 (o)) HCI
B4 MgO K20 CO; NaOH NH3
B-5 KHCO3 CO; Cu(OH). NaOH Ag

3ananue. Beibepute CTpyKTYpHYIO (OPMYITY, COOTBETCTBYIONIYIO 33JaHHOMY BEILIECTBY.

Howmep
Bapu- BemecTtBo dopmyna
aHTa
- Q
B-1 Fe O3 A O
a) Fe Fe 6) | _Fe—Fe=0
| | 0
O o
Fe=0O
8) o7 | r) O=Fe¢—O— Fe=0
N Fe=0
B-2 Na>SO Na—O O Na—O O
Na—o” N Na—0" >0
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) Na—O\S/O ) Na\S/O\O
Na—0~ o Na—o” So”
B-3 HCIO3 0 0
/ V4
ay H—o—cail | 6) H—O— CI
No ) N
0
I
H\ /O
B) O0=Cl—H—O r) al |
o”7 No
B-4 K2S03 K—O y (@) K—O
a) >s< 6) Ss—o
K 0 K—O
8) K\S/O\ ) k=0
r =0
B-5 N20O3 /O
a) O=N—N 6) O=N—0—N=0
O /9N
B) | )N—N=0 1) O=N—N=0
0

Tect Ne 2. XuMHu4ecKHid JKBUBAJIECHT

3ananue. PaccunTaiite MOJISIpHYIO MacCcy 3KBHUBAJICHTA BBIJEIEHHOTO MPOCTOT0 BEIIECTBA B JJaHHON
€akluu [r-3KB./Monb|. HamuimTe ypaBHeHHE JaHHOW PEaKIIHH.

Howmep Ba- Bapuants! oTBETOB
Peakuus

puaHTa a 0 B r
B-1 Cr + NaOH +H.0 — 17,33 26 52 8,67
B-2 P+0;— 31 15,5 10,33 6,2
B-3 Ca+ HCl — 2,0 40 80 20
B-4 02+ FeO — 32 16 8 0,8
B-5 Fe + CuSO4 — 56 18,7 14 28

3ananue. DKBUBAJIEHT KUCJIOTHI B JAHHON pPeaKIMK pacCUMThIBAeTCs 1o (popmyrie:

Howmep Ba- BapuaHTbl 0TBETOB
Coenunenune
puaHTa a 0 B r
B-1 H3PO4 + 3Ba(OH)2 — (BaOH)3PO4 + 3H20 M/2 M/3 M/4 M/1
B-2 H2S04 + 2Mg(OH)2 —» (MgOH)2S04 + 2H,0 M/1 M/4 Me2 M/2
B-3 2H3PO4 + CaO — Ca(H2P0O4)2 + 2H,0 M/1 M/3 M/2 M/4
B-4 H>S04 + NaOH — NaHSO4+ H20 M/1 M/2 M/3 M/6
B-5 HCI + NaOH— NaCl+ H20 M/1 M/2 M/3 M-6

Tect Ne 3. PacTBOpHI.

3ananue. B 100 rpaMMax BoJbl pacTBOpEHa JaHHas Macca BeniecTBa. ONpeaennTe MacCoBYIO J10JI0
(B %) BelecTBa B pacTBOPE U HANMILIUTE YPABHEHHE JUCCOLMAIIMU 3TOTO BEIIECTBA.

Howmep Ba-
pHuaHTa

Coenunenune

BapI/IaHTBI OTBCTOB

a_|

0 ‘ B | r
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B-1 37 T XJI0pOBOAOPOTHON KHCIOTHI 27 37 2,7 3,7
B-2 18 r TeTparuAPOKCOIMHKATA HATPHS 15,3 1,53 1,8 18

B-3 24 T dhochOopHON KHCIIOTHI 194 24 1,94 2,4
B-4 28,5 r kapOoHaTa HATPUs 22,2 2,85 28,5 2,22
B-5 63 T HUTpaTa KaJIus 63 38,6 6,3 3,86

3anmanue. Paccumraiite TuTp (T/MI1) pacTBOpa, B 1 TUTPE KOTOPOTO CONEPIKUTCS 3aJaHHAs Macca Be-

IeCTBA.
HoMep Ba- BapI/IaHTH OTBETOB
Coenunenue
puaHTa a ] B r
B-1 600 r NaNOs 0,6 1,2 2,4 3,6
B-2 219 1 Al2(SO4)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
B-4 9 r CaHPO4 0,009 9 0,9 0,09
B-5 500 r K2SO4 0,5 1 50 100
Tect Ne 4 . KecTkocTh BOABI
3ananue. Kakoe U3 npuBeeHHBIX COSAMHEHUN ONPEAeNseT KEeCTKOCTh BOABI?
Howmep BapuanTtsl oTBeTOB
Bun xectkoctu
BapHUaHTa a 0 B r
B-1 MOCTOSIHHAS Ca(HCO3)2 Fe(HCOz3), NaHCO3 CaCl;
B-2 BpEMEHHasI NaHCO3 KCI HCI Mg(HCO3)>
B-3 [IOCTOSIHHAS NaOH FeSO4 H.CO3 Mg(HCO3).
B-4 BpPEMCHHAS Cu(HCO3)> NaHCOs3 H>O CuCl;
B-5 [IOCTOSIHHAS NH3 MgCl; H2SO4 KHCO3

Bamanue. B 1 M® BoabI cofepskuTes 3a1aHHOE KOMMYECTBO BemlecTs. OnpeieuTe MOCTOSHHYIO
KECTKOCTh BOJBI.

Howmep 3 BapuanTel oTBETOB
BemectBa B 1 M° BOJBI
BapHUaHTa a 0 B r
B-1 15 Cr(HCOz3)3, 136 r CaSO4 0,2 2,2 3 2
B-2 174 v K2S0O4, 1551 NiSO4 1 2 4 5
B-3 680 r CaSO4, 740r KCI 20 1 10 2
B-4 84 r NaHCO3, 550 r CaCl» 11 10 5 1
B-5 76T FeSO4, 561 KCI 1 2 3 10
Tect Ne 5. Onpenenenue pH u rugposus coseit
3ananue. Paccunrars pH pacTBopa JaHHOTO BENIECTBa.
Howmep Ba- BapuaHnTsl 0TBETOB
BemectBo
pruaHTa a 0 B r
B-1 0,01 M NaOH 1 3 11 12
B-2 0,001 M HCI 1 3 5 11
B-3 0,1 M CsOH 1 2 7 13
B-4 0,01 M HBr 1 2 10 12
B-5 0,1 M HNO3 1 2 7 13
3amanne. Korcranty (Kr) u crenens (h) ruaponmsa qaHHONM COMM PaCCUUTHIBAIOT MO (hOpMysiam:
Howmep
BemecTBo BapuanTel 0oTBETOB
BapHaHTa
B-1 Li>SO4

17




B-2 |CaS

B-3 CaBrn2

B-4 NaHSOs3

B-5 |CH3COONH;

KB KB
a) Kr= h= X
KnocH KpnocuCc
KB _ ’ KB |
6) Kr= ﬁ h— KaxCe’

KB K
B Kr= h: e r—
) KakKnocH \/ KaxK noch’

I) JIaHHAasl COJIb THIPOJIU3Y HE MOABEPraercs

Tect Ne 6. XyuMu4yeckass KHHETHKA

3ananne. Kunernueckoe ypaBHeHHE JUIsl JAHHOM MPSIMOM pEaKIMyd UMEET BUI:

Howmep Ba- Peaknus BapuaHTbl OTBETOB
puaHTa
B-1 SO2(r) + NO2(r) — SO3(r) + NO(r) a |v=K[SO;][NO2]
6 |V=K[NO2][NQO]
B |V=K[SO:][SO3]
r |Vv=K[SO2][NO2][NO]
B-2  [SiHa(r) +205(r) — SiOz(T) a |v=K[SiH4][02]?
6 |v=k[02]?[SiO:]
B |V=K[SiH4][SiO-]
r |v=K[O:]?
B-3 2Ca(t) + O2(r) — 2CaO(1) a |v=k[Ca]’[O]
6 |v=k[Ca]’[O-][CaO]?
B |v=k[O:][CaO]?
r |v=k[O>]
B-4 2NO(r) + O2(t) — 2 NO2(T) a |v=k[NO]?[O:]
6 |v=Kk[NOJ?[O:]
B |V =Kk[NO2J’[NO]
r |v=k[NOJ][0:][NO2)T?
B-5 CO2(r) + 2Mg(T) — 2MgO(T) + C(T) a |v=k[CO2][Mg]?
06 |v=K[CO;][C]
B |v=k[MgO]?[CO;]
r |v=Kk[CO2]

3aganue. Onpenenure, Kak U3MEHUTCS] CKOPOCTh PeakIMK MPU 3aJJaHHOM TeMIIEpaTypHOM KO3 du-
IIUEHTE Y U U3MEHEHUH TeMIiepatypsl ot t1 10 t2 (1 - yBeIMUUTCS; | - YMEHBIIUTCS).

Howmep Ba- N3menenue temiepa- BapuaHnTel 0TBeTOB
puaHTa TYpBI a 0 B r
B-1 t1=80",t,=100",y=2 | | B2 paza | B4 paza 1 B2 paza 1 B4 paza
B-2 t1=20",t=0",y=2 | B2 paza | B4 paza 1 B2 pasa 1 B 4 pasza
B-3 t1=50",t,=70",y=3 | B3 paza | B9 pa3 1 B3 paza 1 B9 pa3
B-4 t1=40°,t,=20",y=3 | B 3 pa3a | B9 pa3 1 B 3 pasza 1 B9 pa3
B-5 t1=20",t=30",y=4 | B2 paza | B4 paza 1 B2 pasa 1 B 4 pasza

Tect Ne 7. XumMnueckass TepMOIHHAMHKA
3amanwne. Ucmonp3ys Tabmuiy «TepMoamHaAMUYECKUE MTOTEHITUAIBIY, pACCUNTANTE U3MEHEHUE
CTaH/JIAPTHOW DHTAIBITNYU peakuuu, K/ /Momb.

Howmep
BapUaHTa

Peaknus

BapuaHTbl 0TBETOB

a 0 B

B-1

COxr) + MgO(y) — MgCOgz(r)

-101,5 -2090,9 101,5

2090,9
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B-2  |CoHaw + Hory — CoHer 32,39 -32,39 136,95 | -136,95
B-3 2SO0z + Oz — 2803 -1382,4 -196,6 1382,4 196,6
B-4  |2NOzr) — N2Osr 77,15 -77,15 -58,41 58,41
B-5 C2Haw) + HoOpy — C2oHsOHp 44,04 573,42 -44.04 | -573,42

3ananue. OnpenenuTe TEMIOTy cropaHus 1 Kr TONIMBa N0 TEPMOXUMHUUYECKOMY YpPaBHEHUIO.

Bap- BapuanTbl oTBeTOB
Peaknus

HaHT a 0 B r
B-1 | CaH2 +2,502 —-2CO2+H20 + 1226 xJIx/Moib 4530 37515 4715 47154
B-2 | CH30OH +1,502, —CO2+ 2H20 + 639 x/]»/M0b 2341 19969 3567 35987
B-3 | CgH18+12,502 —8CO2+9H20 + 5116 xJIx/Mob 2378 34511 44877 | 46382
B-4 | CoHs +302, —2CO2 + 2H20 + 1323 x/Ix 9843 47250 1356 4678
B-5 | C4H10+6,5 O2 —4CO2+5H20+ 2659 x[x/Moab 45845 3570 36586 4312

Tect Ne 8. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIE PEAKIHU
3ananue. OnpenenuTe KOJIUIeCTBO IEKTPOHOB, TPUHATHIX OKUCIUTENEM B TaHHOU peakuuu. Co-
CTaBbTE YpaBHEHHE STOU PEaKIUU.

Howmep Ba- Bapuantsl orBeTOB
Cxema peakuuu
puaHTa a 0 B r
B-1 FESOA + HNO3(KOHH) + HZSOA — NOZ +... 4 1 2 3
B-2 KMnO4+ H202+ H,SO4 — Oz +.... 7 1 3 5
B-3 KMnO4 + Na;SO3 + H,O — MnO> +... 5 1 3 4
B-4 Al + NaNO3z + NaOH— NH3z +... 8 2 4 6
B-5 Na>SO3 + KoCroO7 + HaSO4 — Cra(SO4)3 +... 8 2 4 6

3aganue. Hanumure ypaBHeHue TaHHOM peakuu U noadepure Ko3(h(UIHEHTH METOAO0M 3JIeK-
TpOHHOTO OanaHca. PaccunrtaiiTe S5KBUBAaJICHT BOCCTAHOBUTENS B PEAKIIMU

Howmep Ba- Bapuantsl orBeTOB
Cxema peakiuu
puaHTa a 0 B r
B-1 Al + NaNO3z + NaOH— NaAlO> +... 9 10,6 13,5 27
B-2 H3POs + AgNOs + H2O — H3PO4+... 41 82 84,5 18
B-3 Mn(NO3)2 + Ho O, + KOH — MnO3 +... 34 40 89,5 179
B-4 KMnO4 + NaxSO3+ KOH — NaxSOq +... 158 31,6 63 126
B-5 Fe(OH)2 + NO2 — Fe(NO3)s3 +... 90 45 46 23

Tect Ne 9. IN'anbBaHnYecKHeE IJIEMEHThI
3ananue. Onpenenure, Kak 3alMChIBAETCS aHOAHBIN MPOLIECC B 3a/IaHHOM TalbBAHUYECKOM HJie-

MEHTE.
HI(;I;I/I:}II)T?_ Cxema ranbBaHHYECKOTO JIEMEHTa BapuaHTbI OTBETOB

B-1 Zn| Zn?* || Fe** | Fe a |Fe—2c— Fe?
0 Zn —2e — Zn?*
B | Fe?" +2e— Fe
r |Zn+2e— Zn*

B-2 Al AP* || Co*|Co a | AP 1 3c— Al
6 | Co-2e— Co®
B Al — 3e— AR
r Co%* +2e —Co
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B-3 Cu|Cu®" || Ag*|Ag a |Cu?+2e—Cu
6 |Ag" +e— Ag
B | Cu—2e— Cu®
r | Ag—e— Ag'

B-4 Zn| Zn** || Cu®*|Cu a |Cu?+2e—Cu
6 |Zn—2e— Zn*
B | Zn+2e— Zn*
r | Cu**-2e— Cu

B-5 Cr|Cr** || Sn**|Sn a | Sn—2e— Sn**
6 |Cr—3e—Cr*
B |Crrf+3e—Cr
r |Sn**+2e— Sn

3ananue. PaccunTaiite 51C raJlbBaHMYECKOT0 3JIEMEHTA B CTAHJAPTHBIX YCIOBHSIX.

Howmep Cxewma ranbB. 3Jie- Bapuantel oTBeTOB
BapuaHTa MEHTa a 0 B r
B-1 Al | A" || Co?* |Co ~1,38B 0,28 B 1,38 B ~1,66 B
B-2 Fe | Fe?* || Sn?*| Sn 0,3B —~0,44B 0,14 B -0,3B
B-3 Mg |[Mg?*|| Ni%*|Ni ~0,25B -2,1B -237B 2,1 B
B-4 Li |Li* || Cu®* |Cu —~3,38B 3,38 B —~3,04B 0,34 B
B-5 Ca| Ca?*|| Pb**|Pb 2,74 B 0,13 B 2,87 B —~2,74B

Tect Ne 10. DaexkTpoau3

3amanue. [Ipu 25ekTposin3e pacTBOpa COMM C aHOJIOM A TIPOLIECCHI, IIPOUCXOIAIINE HA KaTOJIE U
aHOJIe, 3aITUCBIBAIOTCS CIICIYIOIIUM 00pa3oM:

BapI/I- CDopMy- AHOI BapI/IaHTLI OTBETOB

aHT JIa COH A a 0 B r

B-1 CuCl; C Cu**+2e—Cu | 2H*+2e—H2 | Cu™?+2e—Cu | 2H" —2e—H>
2ClI—2e—Cl> 2CI—2e—Cly | 2C1+2 e—2ClI" | 2ClI—2e—Cl>

B-2 K2S04 C 2H" + 2e—H> K"+ e—K 2H" + 2e—H> K"+ e—K
2H,0—4e —» | 2H0—4e —» | 2H,0 +4e— | SO& —2e —
— O + 4H"* — O + 4H"* — O + 4H" — 202+ S

B-3 NaCl C Na"+e—Na | 2H"+2e—H2 | Na'+e—Na Na" —e—Na
2ClI2e—Clz | 2ClI'2e—Cly | 2Cl+2e—2CI | 2CI" - 2e—Cl;

B-4 NiSOq4 Ni Ni*?+2e -»Ni | 2H"+2e—H, | Ni**+2e —»Ni | Ni**+2e —Ni
2H0—4e —» | 2H20—4e — | Ni—2e -»Ni?* | SO —2¢ —
— O +4H" — O +4H" —202+S

B-5 K3POyg4 C 2H* +2e—H> | 2H* +2e—H> K"+ e—K K*+e—K
2H,0 +4e— | 2H0—4e — | PO —3e — | 2H0 —4de —
— O +4H" — O +4H" —202+P — Oy + 4H"*

3amanwne. PaccunTaiite Maccy mpoIyKTa, 0Opa30BaBIIIETOCs Ha KAaTOJIE 3a BpeMs t (Jac) U Cuiie Toka
| (A) mpu 3meKkTposu3e pacTBOpa COJIM C YTOJbHBIM aHOI0M. HamuimmTe ypaBHEHHE PEaKIuu dIIeK-
TPOJIM3a U PeaKIiy, MPOTEKAIOIINE Ha aHOE U KaTOJIE.

Howmep Ba- | ®opmyna | Bpems | Cuna Toka Bapuantel oTBETOB
puaHTa colIt t, yac I, A a 0 B r
B-1 NaCl 1 30 2,24 1,12 12,9 25,7
B-2 Cu(NO3). 4 2 0,6 0,3 9,7 19,4
B-3 CaClz 2 10 0,75 1,5 29,8 14,9
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B-4 Na2SO4 3 4 20,6 10,3 0,9 0,45
B-5 LiCl 4 S) 1,5 0,75 10,5 5,25
Tect Ne 11. Koppo3ust meTasnioB
3ananue. Beibeprre aHOIHOE MOKPBITUE JIJIS JAHHOTO METaJlIa.
Howmep Bapu- MeTar BapuanTel oTBETOB
aHra a 0 B r
B-1 Fe Co Cu Mg Pb
B-2 Mn Sn Fe Zn Al
B-3 Al Mg Ni Mn Cd
B-4 Ti Co Be Cr Ag
B-5 Zn Pb Fe Ti Cu
3aI[aHI/Ie. KaTOI[HbIM TOKPBLITUCM JJII JaHHOT'0 METaJlJla ABJIACTCA:
Bapuantsl oTBeTOB
Bapuanr Merann
a 0 B r
B-1 Al Mg Ca Cr Be
B-2 Cr Mg Fe Zn Ti
B-3 Pb Cr Zn Al Cu
B-4 Fe Mg Cr Ti Ag
B-5 Co Sn Al Zn Mn

Tect Ne 12. CTpoenne aToMa 1 XUMHUYeCKas CBA3b
3ananue. CocTtaBbTe ANIEKTPOHHYIO (hOPMYITY JAHHOTO aTOMa B BO30YKAEHHOM cocTOosiHUM. [laHHas
AJIEKTPOHHAs pOpMyIia COOTBETCTBYET aTOMY:

Howmep BapuanTsl oTBETOB
Bapu- Atom a 6 B r
aHTa
B-1 |1s%2s22p? Si N Be C
B-2 | 1522522p°3s23p®3d34s? Ti Ca Mn Vv
B-3  |1s%2s22p®3s23p®3d’4s? Co Ca Cr Fe
B-4 |1s°2s22p* S 0 Se F
B-5 |15%2s22p®3s23p®3d'%4s? Ca Mg Zn Cu
3aI[aHI/Ie. HOJ’IHpI/BaHI/IH XHMHUYECKUX CBSI3€H B JaHHOM COCAMHCHHUU ITPOUCXOOUNT:
Howmep
BapH- BemectBo ®dopmyna
aHTa
B-1 NHs 141 H H 13
a) /N\ 6) 1*1 B) /I*I\ r /N\
&~
H H H \{ H H H H
B-2 HCIO: a) H>0—>Cl3- 0O 6) H»>O0=—Cl =0
B) H»>O0=CI3n O N H>O0—>Cl==0
- 1
B-3 SOCl: . Cl - & C
Cl Cl
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Cl Cl
&~
B 0=~ s< ) OIS\
Cl Cl
B-4 HPO3 40 4,0
a) H<—o<—P< 0) H—>O—>P<
o 0
70 70
B) H> Q=P 4 r H<—O<—P§
§O O
B-5 H»S
a) H>S ©6) H>S B) H=S 1) H=S
H H H H

2. PacuerHnas padora.

Pacuetnas paboTa sIBIsI€TCS YaCThIO CAaMOCTOATENIbHOM paboThI CTYJIeHTOB. Pac-
yeTHas paboTa BBIMIOJIHSAETCS B OTIEIBHOM TETpaau B COOTBETCTBUU C 3aJaHHEM TIO
BapuaHTaM. PacdeTHas paboTa COCTOMT U3 3-X YacTel, B KaXJI0W 4acTu 1Mo S5 3ajad.
Pemenue TUIIOBBIX 3a1a4 U3 pacYeTHOU pabOThI pa30upaeTcs B y4eOHO-METOANYECKUX
nocoOusix. Pemenue pacueTHoi paboThl OlleHUBaeTCs B Oauiax — mo 3 Oaiia 3a Kax-
JIYI0 TIPABUWIILHO PEIICHHYIO 337a4y, MaKCUMAaJIbHO 45 GalisioB.

IIpuMmep pacueTHOH padoThI
1. Paccuuraiite 00bEM rasa, KOTOpbIi 0Opa3yercst IPU pacTBOPEHUH 12 T Kayibliusl B U30BITKE COJISA-
HOM KHCIOTHL. HamuimuTe ypaBHEHUE peakiluu, ONPEAeTUTe TUI PEaKIIui, HA30BUTE UCXOIHbBIE Be-
[IeCTBA U MPOAYKTHI pEaKIINU, KJIACChl K KOTOPBIM OTHOCSITCSI 3TH BEIeCTBa
2. Hanummure snexktpoHHyto (Gopmyiy anemenTa Co. YKaxuTe, K KAKOMY JJIEKTPOHHOMY CEMEUCTBY
MPUHAUIKUT 3TOT dJIeMeHT. [IpuBenute 3neKTpoHHO-Tpadudeckyro GOpMylly Ui BaJICHTHBIX
AIIEKTPOHOB B OCHOBHOM M BO30YKJICHHBIX COCTOSIHUSIX, YKAXKUTE BO3MOXHBIE TUITBI THOPUAN3ALINT
Y BAJICHTHOCTH DJIEMEHTA, IPUBEAUTE IPUMEPHI COEIMHEHUH, B KOTOPBIX JIEMEHT HMMEET TaKue Ba-
nentHoct. Hazosure Bemecta K2S u CaOHNO3, kitace coequueHnil. YKaKUTE TUITBI XUMHYECKHX
CBsI3€M MEXIy aTOMaMU B JAHHBIX COETMHEHUSX.
3. [na BoccraHoBieHus 16 r okcuga cepbl TpeOyercs 3,6 T yraepoaa. OnpenenuTe BaleHTHOCTb
cepbl B OKcHJIe U POopMyITy OKCHIA, IPH YCIOBUH, UTO B peaklUu 00pa3yeTcs yrIeKUCIbIH ras.
4. B oobeme Boasl V(H20) pactBopuin Maccy BerecTBa m. [II0THOCTH MOTydeHHOTO pacTBOpa p.
a) Haiimute MaccoByto 010 BEIIeCTBa B paCTBOPE, MOJISIPHYIO U HOPMaJIbHYIO KOHIIEHTPAIIHH,
TUTP MOJIyYEHHOTO pacTBOpPA;
0) Kakue 00beMbl MOTYYEeHHOTO PACTBOPA U BOJBI HYXKHO B3$5ITh, UTOOBI IPUTOTOBUTH 00HeM V1
(B MJT) pacTBOpA JTAHHOTO BEIIeCcTBA ¢ KOHICHTparmeir Cm1?
B) Kaxkoit 00beM pacTBopa BemecTBa X ¢ KoHIeHTpanue CH HeoOX0AuM I HeHTpanu3aun
pacTBopa MOJIy4YeHHOIO B MMyHKTe 07
a)V(H20) =100 mu1, BemectBo — H3POs, mM(H3PO4) =19,6 T, p =1,09 /M1 ;
6) V1=300 mi, Cm1= 0,5M
B) BemecTtBO X — KOH, Cu(KOH) = 11.
5. B 150 i mpupoaHoii Boasl coaepxutcsa 35,5 r CaSOs, 61,6 r Ca(HCOz3),, 18,4 r MgCly. Uemy
paBHa MOCTOSIHHAS U BPEMEHHas )KeCTKOCTh BO/AbI? Hamuimmre peakuuu yaaneHus cojeil moCcTosH-
HOM KECTKOCTHU 3TOM BOJBI C MOMOILBIO KAJIBIIUHUPOBAHHOM COJIBI.
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6. HanummuTe Ha3BaHUs ABYX NaHHBIX 1eKTpoanuToB HoS n KOH, k kakoMy Ki1accy COeTMHEHU OHH
OTHOCSITCSI I KAKUM 3JICKTPOJIUTOM SIBJISIOTCS (CUIBHBINA IIEKTPOTUT U clabdbIit anekTponuT). Co-
CTaBbTE YpaBHEHUS AMCCOIMAINM IBYX JaHHBIX 3JIEKTPOJIUTOB U paccuuTaiite pH BOAHBIX pacTBo-
poB 00oux BemiecTB ¢ KoHIeHTpanueidr Cm = 0,005 M.

7. dnst conu POCly HanumuTe ypaBHEHMS THAPOJIM3a B MOJIEKYJISIPHOM, ITOJHON U KPaTKON HOHHOM
dbopMme, orpeeuTe TUI TUAPOIIH3a, PACCUNTANTE KOHCTAHTY THAPOIU3a, CTENEHb THAPOIN3a U
pH pacTBOpa 3TO# COJIM C KOHLIEHTpAIUEH

Cm=0,0005 M

8. It maHHOM XMMHMYECKOM peaklMy HaMUMIINTEe KHHETUYECKOE YPAaBHEHHUE U ONPEEIUTE TEOPETH-
YeCKUH MopsIoK peakuuu. Paccunraiite, kak U3MEHUTCSI CKOPOCTh PEAKIIMH MPU YKA3aHHBIX H3Me-
HEHMSIX YCIIOBHH MPOTEKaHUs peakuuu (Tadi. 6).

9. lns oo6patumoii peakiuu C(TB) + O2(T) <> CO2(r) + Q ompenenute, B KaKyr0 CTOPOHY CMECTHTCS
pPaBHOBECHE PEAKIIMH, €CJIU: a) YMEHBIIUTH JaBJICHUE; 0) YMEHBIIUTH TEMIIEPATYPY; B) YBEIUUUTH
koHeHTpanuio CO2.. PaccunraiiTe paBHOBECHbIE KOHIIEHTPALIMU BEIIECTB, €CITU HayallbHas KOHIICH-
Tpauusi KHCIOpOJa paBHa 2 MOJIb/J, a KOHCTaHTa paBHoBecus: Kp = 20.

10. s nannoit peakuuu 3S(1B) + H20(T) < 2H2S(T) + SO2(T)

paccunTaiite n3MeHeHune SHTanbnuu AHzog, sSHTpOTIMN AS298 M1 9HEpTHIO ' MO00Cca AG2gg. Ompenenute
TUI PeaKIUH MO TEIIoBOMY 3 (deKTy (3K30TepMUYecKasi WIH SHI0TEPMHUYECKas) U BO3MOKHOCTh
CaMOIIPOM3BOJILHOTO MIPOTEKAHUS PEAKIIMU B TIPSIMOM HATPABIICHUU TIPU CTAHJIAPTHBIX YCIOBUSX.
11. Ykaxure cTeneHb okucieHus kaxaoro aroma B BeniectBax P, HNO3z u NHs. Onpenenure okuc-
JUTEIbHO-BOCCTAHOBUTEIBHBIC CBOMCTBA ATUX BEIISCTB (BEHIIECTBO MOXET OBITh TOJEKO OKHCITUTE-
JieM, BEUIECTBO MOKET OBITh TOJILKO BOCCTAHOBUTEIIEM, BEIIECTBO MOXET OBITh K OKUCIHUTEIEM U
BOCCTAHOBHUTEJIEM B 3aBHCHMOCTH OT yCJIOBHI). YKaXXHTe, KaKOE U3 MIPHUBEICHHBIX MPOIIECCOB
NaCrO; — NaxCrOgs; Au203 — AU nipeAcTaBistoT co00i OKHCIICHHE, a KAKOE — BOCCTaHOBJICHHE.
Hanummwre 31eKTpoHHbIC YpaBHEHHUS.

12. Hanumurte ypaBHEHUs peakUuid, HaiauTe KOOQPUIUEHTHl B 3TUX YPaBHEHHUSIX METOJIOM 3JIEK-
TPOHHOTO OaJlaHca, ypaBHANUTE peakiuio. Paccuntaiite S5KBUBAJIEHTHI OKUCIUTENSI U BOCCTAHOBUTETIS.
K2SO3 + KMnO4 + H2SO4 — MnSO4 + ...

SO2 + KMnOs+ H20 — MnO2 + ...

13. Hanummre ypaBHEHHs AJIEKTPOAHBIX MPOIECCOB MPH AJIEKTPOJIM3E BOJHOTO PAcTBOpa COJHU
AgNOs3 ¢ rpadutoBeiM aHOIOM. PaccunTaiiTe Macchl BEIIECTB, BHIJICIIUBIINXCS HA KaTOJE U aHOJE

npu cujie Toka |=7a 3a Bpems t= 4 yac.

14. Tlonp3ysch TaOJIUIIEH CTAHIAPTHBIX AJICKTPOIHBIX MTOTEHIIMAIOB, COCTABETE CXEMY raJlbBaHHYC-
CKOTO dJIEMEHTa, COCTOSIero U3 ABYX MeTauioB Ag u CO, MOrpy:KeHHBIX B PacTBOPHI UX COJEH ¢
koHuentpanued Cv=0,07 M u Cv=0,025 M cooTBercTBeHHO. PaccunTaiiTe MOTEHIIMAIIBI KaXI0TO
anekTponaa. Hamummre ypaBHeHUs KaTOAHOTO U aHOJHOTO MPOIECCOB, TOKOOOPA3YIONIYIO PEAKITHIO
(TOP) u paccuuraiite 3/1C 3TOrO0 251€MEHTA.

15. XKene3noe uznenuie MOKpbUTH CBUHIIOM. Kakoe 3To MoKphITHE — aHOHOE WUiIH KaTtoaHoe? Hamm-
IINTE YPABHCHUS AaHOHOTO M KaTOJHOTO MPOIIECCOB KOPPO3UHU ITOTO M3ACITHUS TIPH HAPYIICHUH TI0-
KPBITHS BO BIKHOM BO3JIyX€ U B KUCIIOH Ccpejie.

3. IlepeyeHb BONPOCOB, BLIHOCUMBbIX HA IPOMEKYTOYHYIO aTTeCTAIlUIO(IK3aMeH):

1. AToMHO-MoOJEKyIsipHOE yueHre. OCHOBHbIE XUMUUYECKUE TIOHSATHUS: aTOM, MOJIe-
KyJia, 2JIEMEHT.

2. OCHOBHBIE CTEXHOMETPUYECKUE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHHUS MAaccChl Bellle-
CTBa

3. 3aKOH MOCTOSTHCTBA COCTaBa. JKBUBAJICHT. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTaApO.
MonbHbIM 00BEM Ta3a.

4. Dueprernyeckue 3QPEKTH XUMUUECKUX PEAKIIUN.

5. Crpoenue atoma. Snepnas moxaenb atoma. CTpoeHHE SJIEKTPOHHON OOO0JIOYKU
aToMa Bojopoja 1o bopy.
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6. /IBoiiCTBEHHAas] KOPMYCKYJAPHO-BOJIHOBAsI MPUPOJA AJIECKTpOHA. YpaBHeHue [le-
bpoiins. AToMHas opOUTAb.

7. XapakTepuCcTUKa SYHEPTUH JIEKTPOHA YETHIPbMS KBAHTOBBIMH YHCIIAMM.

8. IIpunuun [Taynu. [IpaBuiio I'yHaa. DneKTpoHHAsI EMKOCTh YPOBHEHN U MOIYPOBHEN.
9. PacnipeenieHue 3JIEKTPOHOB B aTOMax MO YPOBHAM U noaypoBHsM. [IpaBuna Kneu-
KoBCKoro. [Ipumepsr.

10. s, p, d, f - aIeMeHTBI ¥ UX MECTO B IMEPHUOUICCKON CUCTEME XUMUICCKUX JJICMEH-
toB JI.U. MeHneneena.

11. Tlepuogmuaeckuii 3akoH /.. MenneneeBa. CoBpemeHHasi GopMyIHpOBKA TIEPHO-
JUYECKOr0 3aKOHa.

12. Ctpykrypa nepuoandeckoit cuctemnl .. MenneneeBa. XapakTepucTuKa IpyIll
Y TIEPUOJIOB.

13. KoBaneHnTtHas cBsi3b. MexaHu3M BO3HUKHOBEHUS KOBAJICHTHOW CBsi3U. CBOICTBa
COCAVMHEHUN C KOBAJICHTHOM CBS3BIO.

14. JIoHOpHO-aKIIENTOPHBIA MEXaHW3M BO3HUKHOBEHHUS KOBAJIEHTHOM CBA3U. Bopo-
poaHasi CBsI3b M €€ 3HAYEHHUE B CBOMCTBAX BO/IBI.

15. Mounas cBs3b. MexaHn3M BO3HUKHOBEHHS MOHHOU CBsI3U. CBOMCTBA COeJMHEHNN
C MOHHOM CBA3BIO.

16. CkOpOCTh XUMHUYECKUX PEAKIUH, 3aBUCUMOCTh CKOPOCTH OT Pa3IMYHBIX (HaKTO-
POB.

17. BiusiHue KOHLIEHTPpAUU PEAruPYOIINX BEIIECTB HA CKOPOCTh XUMUYECKHUX PEaK-
uuii. OCHOBHOM 3aKOH XMMHUYECKOW KUHETUKU. KOHCTaHTa CKOPOCTH XUMUYECKUX Pe-
aKUWi 1 ee (PU3NYECKUN CMBICIL.

18. 3aBUCHMOCTBh CKOPOCTH XMMUYECKUX PEAKIUN OT TeMiieparypsl. [IpaBuiio Bant-
Todaoa.

19. AKTUBHBIE MOJIEKYJIBI U DHEPTHSI AKTUBALIUU.

20. Karanuz. MexaHu3M JeUCTBUS KaTaau3aTOpPOB.

21. O6patumbie U HEOOpATUMBIE XUMUYECKHE MPOIIECChl. XUMUUYECKOE PaBHOBECHE.
22. KoHcTaHTa XUMHYECKOTO PAaBHOBECHS TOMOT€HHBIX M T€TEPOTCHHBIX PEAKIINil (3a-
KOH JISUCTBYIOITUX Macc). [IpumMepsr.

23. lIpunnun Jle-latense. @akTOpbl, CMEMIAIOIINE XUMUYECKOE PABHOBECHE.
24.0OcHOBBI TEpMOJIMHAMUKH. BHYTpeHHSs sHEprus u sHTanbnus. [IepBblii 3aK0H Tep-
MOJIMHAMHUKHU.

25. Tepmoxumus. 3akoH ['ecca.

26. TemnoBoi 3(hPeKT XUMHUIECKON peaKIIiHy.

27. Ilpuniun pacuera TerioBoro 3ddexra peakuuu. Terora oOpazoBanus. Temnnora
HEUTpaJIU3aL1U.

28. Ob6patumble U HeoOpaTUMbIe Tpollecchl. HampaBieHHOCTh MaKpPOCKOMUYECKUX
IIPOLIECCOB. DHTPOIIHUS.

29. Bropoii 3akoH TepMoarHAaMUKU. [ToHsATHE SHTpONUN.

30. DOueprus ['n66ca. Onpesenenne ycIaoBUl paBHOBECHUS M HAMTPABICHHOCTH TIPOIIEC-
COB 10 U3MEHEHUIO TEPMOIUHAMHYECKUX (DYHKITHH.

31. TpeTuit 3aKOH TEPMOAMHAMUKH.

32. Tlonarue o qucniepcHbIX cuctemax. Kiaccudukarus TUCTePCHBIX CUCTEM IO ar-
pPEraTHOMY COCTOSIHUIO M pa3MepaM YacTHIl AUCTIEPCHOH (ha3bl.

33. I'maponus. Tumnsl ruApoan3a, KOJIMYECTBEHHBIE XapAKTEPUCTUKU THAPOIU3A.
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34. I'mpaponu3s no katuoHy. KoHCTaHTa 1 cTeneHb TUApOIn3a.

35. I'maponu3s no annony. KoHcTaHTa U cTeneHs r’uApoan3a.

34. 'uaponus Mo KaTUOHY U aHHOHY. KOHCTaHTa M CTeneHb ruapoJIn3a.

36. MonHoe npousseacHue Boawl, Bogopoansiil "pH'" u rugpokcunsubiii "pOH" no-
Ka3aTelin, UX B3aUMOCBSI3b U pacyer.

37. Okucnurens u BocctraHoBuTellb B OBP, MeTox anekTpoHHOr0 6anaHca A moiy-
yeHus kodpduumenton B OBP.

38. CocraBneHue 371eKTpoHHOTO Oananca u Hanucanue OBP.

39. DnextpoaHble NOTeHUHAIBI. [I[pUYMHBI KX BOZHUKHOBEHHUS.

40. Psn HanpspKEHUST METAJUIOB, €r0 MCIOJIb30BAaHUE JJI CO3[aHUs TaJIbBAHUYECKUX
aneMeHTOB. COIMOCTaBUTh CBOMCTBAa METANIOB B COOTBETCTBHH C PACIOJOKEHHEM B
BOJIOPOJHOM IIKAJIE TOTEHIIHAIIOB.

41. YcTpoicTBO rajgpBaHU4YECKOro 3aeMenTa Jlanuansa-SAkoou. YpaBHEeHUs 31€KTPOI-
HBIX IPOIIECCOB, TOKOOOpa3yroIiasi peaklys U pacyeT 3.1.C.

42. YCTpONCTBO KUCIOTHOTO aKKyMYJSATOpA. YPaBHEHUS 3JIEKTPOJHBIX IPOLIECCOB,
3apsIIKU U Pa3psAlIKU aKKyMyJISITopa.

43. YCTpOUCTBO MIENOYHOIO aKKyMYJIATOPA. Y paBHEHUS 3JIEKTPOIHBIX IPOLIECCOB, 3a-
PAIIKU U Pa3psAKU aKKyMyJIATOpa.

44. YcrpoiictBo 6atapeu (Zn-Mn). YpaBHeHUs 3JIEKTPOAHBIX MPOIECCOB.

45. YCTpoKCTBO CTAaHAAPTHOTO BOJOPOJHOTO IEKTpoa. YpaBHeHue HepHera.

46. I'anpBaHn4eckuil 35ieMeHT. OCHOBHBIE TPUHIIUIIBI €r0 Pa0dOThI, 3aIIUCh TaJIbBaHU-
yeckou nenu, ypapaenue TOP.

47. DneKTpoau3 paciuiaBoOB JICKTPOIUTOB. [[pakTHUecKOe NPpUMEHEHUE IIEKTPOIU3a
paciuiaBa COJICH.

48. Dnextponus pacTBOpoB conel. [lopsiaok BeIAEIEHNSI KATHOHOB M aHUOHOB Ha AJIEK-
TpoOJIax.

49. 3akonsl Dapajnes 1y anekTponnsa. [IpakTuueckoe MpUMEHEHUE IIEKTPOJIN3A.
50. DneKTposn3 ¢ pacCTBOPUMBIM aHOIOM. [IpakTHUecKkoe NPUMEHEHHUE IEKTPOJIN3A C
PacTBOPUMBIM aHOJOM.

51. Kopposus metamios. Kimaccudukaimsi Koppo3nOHHBIX TIPOIIECCOB.

52. OCHOBHBIE IPUHLUIIBI U METOBI 3AIUTHI OT KOPPO3UH METAILJIOB.

53. MeTannuyeckue MOKphITUSA. AHOJAHBIE U KaTOJAHBIE.

54. Xumundeckasi ocHOBa aTMOC(epHON KOPPO3UU METAJLIOB.

55. Xumuyeckas U dJIEKTpOXUMHUYECKas Kopposus. [IpuBeaure npumMepsl, ypaBHEHUS
pEaKiuu.

56. Koppo3us MeTauioB B pa3IMYHBIX Cpellax. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
NPUPOIBI METAJIA.

57. IlpakTudyeckoe NpUMEHEHNE AHOAHBIX IIOKPBITUN HA METaJljIax.

58. IlpakTnyeckoe NpUMEHEHHE SIEKTPOIU3a ISl 3AIIUTHI OT KOPPO3HH.

59. KaToanas 3amuTa OT KOppO3uU. IIEKTPOXUMUYecKast ocHoBa. [I[paktuueckoe npu-
MEHEHUE.

60. AHOJHad 3amuTa. DIEKTpOXUMHUUYEcKas ocHOBa. [IpakTuyeckoe npuMeHEHue.
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6.2. Onucanmne nokaszaresieil 1 KpUTEpUeB KOHTPOJISI YCIIEBAE€MOCTH, ONMCAHUE

IIKAJI OICHUBAHHUA

Kpurtepun onieHMBaHus pe3yJbTaTOB 00y4eHHS

Ounenka

Kpurtepuu oneHuBaHus

Bricokuii ypoBeHb
«S»
(oTIM4HO)

O1IeHKY «OTJHYHO» 3aCITyKHBACT CTYJCHT, OCBOMBIIIHIA 3HAHUS, YMe-
HUsI, KOMIIETCHIIUU U TEOPETUYECKUI MaTepuan 0e3 mpoOesioB, BBIIOJ-
HUBILUIA BCE 33]aHMUs, TPEAYCMOTPEHHBIC YYCOHBIM TIIAHOM Ha BBICO-
KOM KaueCTBCHHOM YPOBHE, IPAKTUYCCKHE HABBIKUA POPECCHOHATb-
HOT'O MPUMEHCHHUS OCBOCHHBIX 3HAHUI COPMUPOBAHBI.
KomnereHuu, 3akpericHHbIC 38 JUCIUIUTMHOMW, ¢(hOPMHPOBAHBI HA
YPOBHE — BHICOKHIA.

Cpennuii ypoBeHb
«»
(xopor10)

OneHKy «X0po1I0» 3aCIyKUBAET CTYACHT, IPAKTUUYECKH ITOJIHOCTbIO
OCBOMBILIUH 3HAHUS, YMEHUS, KOMIIETEHIIMN U TEOPETUYECKUI MaTe-
puan, yaeOHbIe 3aJaHHs HE OLIEHEHB MAKCUMAJIbHBIM YHCIIOM 0ajlioB, B
OCHOBHOM c(hopMHUPOBal IPAKTUYECKHE HABBIKH.

KoMnereHum, 3akperieHHbIE 33 JUCHUIUIMHON, CGOPMHUPOBAHBI HA
YPOBHE — XOpoumuii (cpeaHuii).

[Toporosslii ypoBEeHb
«3»
(YIOBIETBOPUTENHHO)

OneHky «yIOBJIETBOPUTEIBLHO» 3aCIYKUBAET CTYAECHT, YACTUYHO U C
npoOesiaMy OCBOMBILIUHM 3HAHUS, YMEHUS, KOMIIETEHLIMU U TEOpETUYE-
CKUIl MaTepual, MHOTHe yueOHbIe 3a1aHus JINOO HE BBINOJIHWI, JIU00
OHH OLIEHEHBI YUCIIOM 0aJUIOB, OJIM3KUM K MUHUMAJILHOMY, HEKOTOPBIE
IIPAKTUYECKHE HAaBBIKU HE C(HOPMUPOBAHBI.

KoMnereH1um, 3aKkpeIuieHHbIE 33 JUCHUIUIMHONW, CGOPMHUPOBAHBI HA
YPOBHE — 10CTATOYHBIIA.

MuHUMaNIBHBIN ypO-
BEHb
W@2»
(Hey1oBIIETBOPH-
TEJILHO)

OneHKy «HEey0BJIETBOPUTEIBHO) 3aCIIY)KMBAET CTY/IEHT, HE OCBOMB-
IIMHA 3HAHUS, YMEHUS, KOMIETEHIIUN U TEOPETUYECKUI MaTepua, yueo-
HBbI€ 3a/1aHUs HE BBIIIOJIHEHBI, TPAKTUYECKHE 3HaHUsI HE COPMUPOBAHBI.
Komnerennumn, 3akperyieHHbIE 32 AUCLUIIIMHON, He ¢(h)OPMHUPOBAHBI

Cucrema peiiTHHIOBOI0 Y4€Ta 3HAHUN U HABBIKOB CTYICHTOB:

OuenuBaemsiii mapametp | MatepBan | [loBTop- PeiitunroBas oneHnka
OLIEHKH HOCTh
ITocemenune Jlexuun 0-1 8 0-8
JlaboparopHbie 2-5 10 20-50 20-88
paloThI
Texymras Pacuetnpie  pa- 8-15 3 24-45
OlLICHKAa 3HaHWH | OOTHI
1 HaBBIKOB TectupoBanue 2-5 12 24-60
KouTtponbHast 10-20 3 30-60 78-165
pabora
HTorosas cymma Oajsios 98-223
Juddepennnanys HTOroBon oleHkH (aBromar)™® nomyck — 100-149
3—-150-179
4—180-199
5-200-223

* [Ipumeuanue: Ha ycMoTpeHue jgeKkTopa mpu CBOEBPEMEHHOM BBITIONHEHUH JTabopa-
TOPHBIX pa0dOT, PACUETHBIX PA0OT U MOCEIICHUH JISKITHH.
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7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbBI
7.1 OcHOBHAasI JIUTEpPaTypAa
1) Xumust [ DnekTpoHHbIN pecypc]: yaeOHoe nocobue / E. A. Ymokuna, H. K. MapTthI-
HOBa ; Poccuiickuil rocygapcTBeHHbIN arpapHsbiil yHuBepcuTeT - MCXA umenu K. A.
TumupszeBa (MockBa). - DEKTpOH. TeKCTOBbIE 1aH. - Mocksa : PTAY-MCXA um. K.
A. Tumupszena, 2016. - 121 c. : puc., Tabm. - 3ari. ¢ TUTYN. dKpaHa. - JIEKTPOH. Bep-
cusl Tied. myosmKamnuy . - bubmuorp.: c. 119 (14 nass.).
Cchuika Ha osHbIHA TekeT: http://elib.timacad.ru/dl/local/414.pdf
2) Xumus ¢ MpUMEpaMHt PeIIeHus 3a1a4 [ DJICKTPOHHBINA pecypc] : yueOHOe ocodue /
E. A. Ymokuna, JI. 1O. [Iémuna, A. JI. JiImutpeBckuii ; Poccuiickuil rocy1apCTBEHHBIM
arpapHbiid yauBepcuteT - MCXA umenu K. A. Tumupszesa (Mocka). - DIeKTpOH.
TeKkcToBbIE JaH. - MockBa : PTAY-MCXA um. K. A. TumupsizeBa, 2016. - 109 c. : puc.,
Tal0J1. - 3ari1. ¢ TUTYI. DKpaHa. - DNEKTPOH. Bepcusl red. myoaukaruy . Cchbuika Ha ToJI-
HBINM TeKcT: http://elib.timacad.ru/dl/local/413.pdf
3) Xumus : yueonuk / JI. H. biiunos, U. JI. [lepdunona, T. B. Coxonosa, JI. B. FOma-
meBa. - Cankr-IletepOypr : Jlanp, 2021. - 272 c. - ISBN 978-5-8114-2038-4. — TekcT:
NMEeKTpOHHBIM //  Jlanb : 2JeKTpoHHO-OmOMMoTeuyHas cuctema. - URL:
https://e.lanbook.com/book/168927.
7.2 lonoJIHUTEIbHAS JINTEPATYyPa

1. O6mas xumus [Tekct] / H. B. KopoBuHn. - 2-¢ u3a., ucnp. u gor. - M. : Beic.
k., 2000. - 558 c.

2. Heopraamueckas xumust [Tekct] : yaeOHUK 115 c.-X. By30B / I'. I1. XomueHko,
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7.3 MeToanuecKue yKa3aHusi, peKOMeHIAIUMN
U Ipyrue MaTepuaibl K 3aHATHAM

1. Ymokuna, E.A. Jlexiun o xumun/E.A. Ymoxkuna, B.E. Konomies, M.B. Tauacs,
A.A. CyBoposa, C.A. bauanukos. — M.: MOCX. — 2020. -162 c.
2. Ymokuna, E.A. Xumusd. IIpaktukym no xumun/ E.A. Ymokuna, JLIO. Jlemuna,
AJL Imutpesckwmii. — M.: MITAY. — 2014. — 90 c.
3. VmokuHa, E.A. OcHoBbl ananutuyeckor xumun/ E.A. Ymokuna, H.K. MapTeiHoBa.
— M.: Pocundopmarporex. — 2017. — 76 c.
4. YmokuHna, E.A. OcHoBHble Bonpockl oouieit xumun/ E.A. Ymokuna, H.K. MapteI-
HoBa. — M.: PTAY-MCXA. — 2014. - 90 c.
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http://elib.timacad.ru/dl/local/414.pdf
https://e.lanbook.com/book/168927

8. [Ilepeyenr pecypcoB HUHPOPMANUOHHO-TEIEKOMMYHUKALIMOHHON CeTH
«HTEepHET», HEOOXOAUMBIX /IJIs1 OCBOEHHMS IMCUMILINHBI:

www.celibrary.ru — siekTponHas OuOIMoTEeKa, comepkut ctarbu u3 Oosee 30 000
’KYPHAJIOB- OTKPBITBIN JOCTYII,

bd.viniti.ru  baza maHHBIX «XUMHS» BCepOCCHHCKOro HMHCTUTYTAa HAy4YHOH U
texanueckoit unopmarmu (BUHUTU) — oTkpeITHIN AOCTY,

www.rambler.ru, www.yandex.ru, www.Google.ru — mouckoBbie CUCTEMBI.

9. IlepeyeHb MPOrpaMMHOI0 o0eceYeHHs :

1. ITporpamma ACD ChemSketch — xummueckuii penakrop.

2. ITporpamma Microsoft Office Excel — miis paGotsl ¢ Tabawmamu, 6a3amMu JaHHBIX
U rpaduKamMu.

TpeboBaHus K MPOrpaMMHOMY O0eCIIeYeHHI0 Y4eOHOr0 nmpomecca

HaumenoBanue
Ne . HaumenoBaHue Tun I'ox pa3pa-
pa3aena yueOHOM ABTOp
n/n NMPOrpamMMbl NPorpamMmsbl 00TKM
JAHUCIHUTITHHBI
1 OCHOBHBIE TIOHSTHS U 3a- ACD ChemSketch I'padmyeckas, ACD Labs 2015
KOHBI XMMHH. pacueTHas
KI/IHGTI/I}('& XUMHUUYECKUX Avogadro ['paduueckas, GNU 2013
peaKkuil 1 XUMUYECKOe pacueTHas
paBHOBeEcCHE I'padmueckas,
2 . . pacueTHas,
Microsoft Office pabora c Tab- | Microsoft 2010
Excel
JIMLaMH, Oa-
3aMH TAHHBIX
DeKTpuuecKas I1cco- T'padmicckas
3 |mwmarws. pH, ruaposus ACD ChemSketch | P >I ACD Labs 2015
. pacueTHast
coJie.
4 OKHCIHUTENbHO-BOCCTA- ACD ChemSketch I'padmyeckas, ACD Labs 2015
HOBUTEJIbHBIC PEAKITNU pacueTHast
5 ICKTPOXHMUIECKHE ACD ChemSketch I'pagmeckas, ACD Labs 2015
MIPOIIECCHI pacueTHast

10. Onucanne MaTepHAIbHO-TEXHUUECKON 0a3bl, HEOOXOIMMOM 1T OCYIIECTBICHUS
00pa3oBaTeILHOTO MPOIecca M0 AUCITUTIIINHE

Tabauna 10
CeeHus 00 00eCrIe4eHHOCTH CNIENMATU3MPOBAHHBIMH J1a00PaTOPUAMU
HanmMmeHoBaHue crnemnuanb-
HBIX TTIOMEIICHUHN U TOMe-
LICHUM JJISI CAMOCTOSITEIb-
HOM pabOThI

(Ne yu. kopryca, Ne ayn.)
1 2

Kopiyc 22, aynuropus 201 1. Ctomnbl maboparopusie — 10 mmiT.
2. TaGypetku - 30 mT.
3. Cton npenogaBaTeabCKuil — 1 mrT.

OcHaIIIEHHOCTh CHEHUAILHBIX ITIOMEIICHUNA U TTIOME-
IIEHUM JJIST CAMOCTOSITEIbHON PaObOThI
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4. BeiTspkHOM KA — 2 1iT.

5. locka yuebnast - 1 mrT.

6. bans komOuHMpoBaHHas - 2 mT.- (210134000000411,
210134000000412)

7. pH metp - 1 mr. - (210134000002545)

8. Becol npenu3uonnbie - 1 mr.- (410134000001398)

9. Muctumisrop J3-25 — 1 mrt. - (410134000000191)

10. Lientpudyra nadoparopnas - 1 mwr. -(410134000000819)
11. Becor moprponasie SK-1000 - 1 mrr.- (210134000000413)
12. biok nuranus - 1 mr. -(210134000001659)

Kopmyc 23, aynuropus 12 1. Ctonel maboparopusie — 10 miT.

2. Tabypertku - 20 mr.

3. Cron npenogaBaTebCKuii — 1 mrT.

4. BertsoxHo# mikad - 1 mT.

5 Tabyperkwu - 10 mt.- (210136600002899)

6. Jlocka aynurtopHas - 1 . -(410136000004314)

7. On. neus conporusienus - 1 mr.- (410134000000193)
8. bans komOuHUpoBaHHas - 2 mit.- (210134000000409,
210134000000410)

9. HenTtpudyra naboparopHo-KIMHUIECKAS - | TIT.-
(410134000000192)

10. ®oromerp KDK3 - 1 mir. - (410134000000186)

11. pH MeTp MumuBonsT™METp - 2 mT. -(410134000000189,
410134000000190)

12. HIxad mis Oymar - 1 mir. - (210136000001006)

JI71s1 caMOoCTOSITENIbHOM padOThl CTYIEHTOB UCTOJIB3YIOTCA pecypchl LleHTpas-
HOM HayuHoU OuOnmorexku umenu H.U. JKenesznosa, Bkitouaroniue 9 yuTaabHbIX 3a-
JIOB, OpPTraHW30BAHHBIX MO MPUHIUITY OTKPBITOrO A0CTyMa U ocHameHHbIXx Wi-Fi, uH-
TEPHET-AOCTYIOM, B TOM YHCJE 5 KOMIBIOTEPU3UPOBAHHBIX YUTAJIBHBIX 3aJI0B, a
TaKXe KOMHAThl CaMOIOJATOTOBKHU B 00IIEKUTUAX Ne 4 1 NoS.
11. Meroauyeckne peKOMEHIAIUM CTYACHTAM 110 OCBOCHHUIO TN CIUIJINHBI

J1J1s OCBOEHUS TUCIUIIMHBI « XUMHUSD) yUaIIUMCS HE0OX0IMMO UMETh yueOHbIe
ocoOust ¥ JIEKIUH. J{J1s1 yCTIenTHOTo BBINOIHEHUS JAO0OPaTOPHBIX padoT, CTYIEHT J0JI-
XKEH CaMOCTOSITEJIbHO TOTOBUTHCS K Ka)XJ0My JIaDOpAaTOPHOMY 3aHITHIO, a TaKKe
CTPOTO BBINIOJIHATH ITpaBUiia pabOTH B XUMUYECKOM J1TaOOpaTOpUH.

[ToaroToBka Kk 1a00paTOPHOMY 3aHSTHIO BKIIOYAET B C€0sl MOJTHOE U AETAIbHOE
O3HAKOMJIEHUE C TEOPETHUECKUM MAaTEPUATIOM 110 U3y4aeMOU TeME, a TAKXKE TIIATENb-
HOE MU3yYE€HHE METOAUKHU MPOBEACHHUS TA0OPATOPHOU PabOTHI.

KadecTBO BBIMIONIHEHHS KaX A0 J1a00paTOpHON pabOThl OLEHUBAET U (DUKCH-
pyeT npernoaaBaTeb.

BaxHbIMU 3TaramMM BBINOJHEHUS MPAKTUKyMa U OCBOEHHS TEOPETUUYECKOTO
Kypca XMMHHU, SIBISIIOTCS MHIWBUIYyaJbHbIE pacueTHble pabOTbl U TECTHUPOBAHMUS.
O1ieHKH 3a pacyeTHble paboThl, HApAaBHE C OL[CHKAMU 3@ YCTHBIE OTBEThI, YUUTHIBAIOTCSI
NP TIO/IBEAICHUH UTOTOB OCBOEHUS ITPAKTUKYMa.

Ha nepBoM 3aHSTHH BCe CTYIEHTHI 3HAKOMSITCS € IpaBUJIaMU TEXHUKU Oe3omac-
HOCTH U 00513aHbI CTPOTO BBITIOJIHATH UX NIPU IPOBEJIEHUU BCEX JTA0OPATOPHBIX PadOT.

[Ipomyck 3aHsTHII 6€3 YBOXKUTEIbHON MPUYNHBI HE TOMYCKaeTCs. 3aJ0JIKEHHO-
cTu (TpomylieHHbIe JabopaTopHble pabOThI, HEMPOBEPEHHBIE pacyeTHBIC 3aJaHuUs,
HEBBINOJIHEHHBIE KOHTPOJIbHBIE PA0OTHI) 1OJIKHBI OBITH JTMKBUAUPOBAHBI.
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Buabl n gopmbl 0TPa0OTKH MPONYIEHHBIX 3aAHATHH

Texyuiue 3a10KEHHOCTH M0 MHAMBUAYAJIbHBIM TOMAIIHUM 3a/IaHUSIM, T€CTH-
POBAHUIO U 3alIUTE JTA0OPATOPHBIX PA0OT JAOKHBI OBITh JTUKBUAUPOBAHBI B TEUCHUE
HEJIEJIM TIOCJIe CPOKa, 0003HAYEHHOTO B TEMATUYECKOM ILIaHe J1abopaTOpHBIX padoT,
BO BpeMs omnpefersiemoe npernoaaBatesneM. CTyIeHT, TPOIYCTUBLINHN 3aHIATHS 00s13aH
0TpaboTaTh MPONYIIEHHBIE JTa0opaTopHbie padoThl. OTpaboTKa Ta00PATOPHBIX padoOT
OCYUIECTBIISIETCS B IPUCYTCTBUH MPENOAABATEIS.

CrTyzaeHT, He TIOCEIaBIINK HIJIM IPOMYCTUBIIMN OONBIIOE YACIO JEKLMM, 1T
JOMyCKa K AK3aMEHY J0JDKEH TPEAOCTABUTh PYKOIUCHBINA KOHCIIEKT JIEKIHil. CTyIeHT
MOJIy4aeT JOIYCK K 3K3aMEHY, €CJIM BBIIIOJIHEHBI BCE 1a0OpaTOpHbIE padOThI, pacyer-
HbIE pabOTHI U KOHTPOJIbHAS padoTa.

12.MeToanyeckne peKoMeHIAINH MPENoIaBaTe/IsiM M0 OPraHUu3aluu 00ydeHHsI
Mo TUCHUTLITHHE

CrennpuKoi JUCIUIUTMHBI « XUMUS» SBISICTCS HEpa3pbIBHAS CBS3b TCOPUHU C
IpaKTUKOU. TeopeTndecKkre 3HaHMS, KOTOPBIC CTYACHTHI ITOJIYJarOT Ha JICKITUAX, ITO-
TBEPIKAAIOTCS ¥ YCBAaUBAIOTCS HA JTa00PATOPHBIX 3aHATHSAX. [[J1s1 yCIICIITHOTO YCBOCHHS
MaTepHraia HeoOX0 UMbl 3HAaHUSI XUMUHU B 00bEME IIKOJBHOM IIPOrpaMMBbl M JIEMCH-
TapHOM MaTeMaTHKU. JIJIs MMOBBIIICHHUS YPOBHS 3HAHHI 110 XUMUH Y CTYJACHTOB, HEOO-
XOJIUMO UCKATh IyTH COBEPIICHCTBOBAHUS METOIUKH MPEIIOaBaHUS:

— HCIIOJIb30BaHKE Pa3HOOOPa3HBIX (POPM, METOJIOB U MPUEMOB aKTHBH3ALIMH T10-
3HaBaTEJILHOU JACATCILHOCTH yUanuXxcs (B T.4. aKTUBHBIX M HHTCPAKTUBHBIX );

— HUCHOJIb30BaHUE HAIISIIHOTO MaTepralia: TabJuI], pUCYHKOB, CXEM, IIPUPO/I-
HBIX MHHEPAJIOB, IEMOHCTPAIIHS OIBITOB; KOMITBIOTEpU3AIIUs O0YUCHHS;

— pelIcHUE XUMUYCCKUX PACUETHBIX M AKCIIEPUMEHTAIbHBIX 3a7ad KaKk METOI
00y4YeHUS XUMHH;

— HCMOJb30BaHHME Pa3IMYHBIX (DOPM OpPraHHM3aIlUH CaMOCTOSTEIBbHON paOOThI
CTYJCHTOB: HHAWBHUIyaJIbHAS, TPYNIOBasi, KOJJICKTUBHAS,

— OpraHu3alys WHIWBHIYaTbHOW PabOThI CTYJCHTOB C YYETOM YPOBHSI MO0~
TOBKH,

— CHCTEMAaTHYCCKHH KOHTPOJIb Pa3IMYHBIX BUOB B IIPOIIECCEe 00YUCHUSI.

IIporpammy pa3padoraja:

Vmokuna E.A., 1.T.H., JOIIGHT
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PELHEH3UA
Ha padouyro nporpammy aucuumimebl 51.0.08 «Xumus» OIIOII BO
no HanpasJjieHu10 13.03.02 — «jieKTpo3HepreTuKa U 3J1eKTPOTEXHUKAY
HanmpaBJIeHHOCTh: «PacnpeneuresbHbIe JJIEKTPUIECKHE CETH
(kBasmu(puKanms BHIMYCKHUKA — 0aKaJaBp)

[TynseBbiM Huxomaem HuxonaeBuuem, 1oueHTOM KadeApbl TPaKTOpbl W aBTOMOOWIIU
®I'bOY BO «Poccuiickuii rocygapcTBeHHbIN arpapubliil yauepcuter — MCXA nmenu K.A.
TumupsizeBa», KaHIUJATOM TEXHUUYECKHUX HAYK (J1aJiee 1Mo TeKCTY PeLieH3eHT), MPOBEeACHA pe-
1eH3us paboueit mporpammel qucturuMHb «XuMus» OITOIT BO mo nanpasnenuro 13.03.02
— «DNEeKTpOIHEPreTUKa U JIEKTPOTEXHUKAY», HAIIPABIEHHOCTh: «PacrpenenuTenbHble dIeK-
TpUueckue cetn», (OakamaBpuar) paspadoranHoir B ®I'bOY BO «Poccuiickuii rocynap-
CTBEeHHBIN arpapHbiii yHuBepcuteT — MCXA umenu K.A. TumupsizeBa», Ha kadeape uHxe-
HepHOU xumuu (pa3zpadbotuuk — YiarokuHa Enena AnaronseBHa, mpodeccop kadenpsl maTe-
pHAJIOBECHUS M TEXHOJIOTMH MAITMHOCTPOCHMSI, TOKTOP TEXHUUECKUX HAYK).

PaccmotpeB nipeacTaBieHHbBIE HA PELIEH3UI0 MAaTepUabl, PELEH3EHT MPUILIEN K CIIeTy-
IOILUM BBIBOJIAM:

1. [IpeabpsiBnenHas pabouas mporpamma AUCHUIUIMHBI «XUMHs (Jajnee MO TEKCTY
[Tporpamma) coomeemcmayem tTpedoanusm OI'OC BO no manpasnenuto 13.03.02 — «Dnek-
TPOIHEPTETUKA U ITEKTPOTeXHUKa». [IporpaMmma codeporcum Bce OCHOBHBIE pa3Jieibl, coom-
semcmeyem TpeOOBaHUSIM K HOPMAaTUBHO-METOIUYECKUM JOKYMEHTaM.

2. llpencraBnennas B [IporpamMmme akmyansHocms y1eOHOW AUCIUIUTMHBI B paMKax
peamuzanuu OITOIT BO e nodaesxcum comnenuo — TUCIUTIIINHA OTHOCUTCS K 00s13aTeIbHOM
yacTtu yaeOHoro nukia — b1.

3. [lpencraBnennsie B I[lporpamme yenu AMCUUIUIMHBI coomeemcmayom TpeOoBa-
HusiM @I'OC BO nanpasnenns 13.03.02 — «DyekTposHEpreTHKa U SJIEKTPOTEXHUKAY.

4. B coorBercTBHHM ¢ [Iporpammoii 3a ITUCHUIUIMHON «XUMUS» 3aKPEIICHO 2 KoMne-
menyuu (MHIUKATOPHI JocTkeHus komrereHiuu): OINK-5 (OITK-5.2), VK-3 (VK-3.2).
Jucnumnna «Xumusi» 1 npejctasienHas [Iporpamma cnocodna peanuzosams ux B 00bsB-
JICHHBIX TPEOOBAHMSIX.

5. Pezynomamut 00yyenus, npencrapieHubie B [Iporpamme B KaTeropusx 3HATH,
YMETb, BIAJIETh coomeemcmeayom creuuduke u colepKaHui0 JUCIUIUIMHBI U 0eMOHCmpU-
PYIOM 803MOHCHOCHb TIOJTYUEHUS 3asIBJICHHBIX PE3yJIbTaTOB.

6. O0mas Tpy10EMKOCTh AUCIHUIUIMHBI «XUMHUSD» COCTABISET 4 3aU€THBIX €IUHUIIBI
(144 yaca).

7. Nndopmanusg o B3aMMOCBSA3M M3y4YaeMbIX JUCHUIUIMH M BOIPOCAM HMCKIIOYEHHUS
nyOnMpOBaHUsl B COJEPKAHUU JAUCHMIUIUH coomeemcmayem JeACTBUTENbHOCTU. Jluciu-
winHa «XuMush» B3auMocBsizana ¢ apyrumu nucuuruinaamu OITOIT BO u Yue6Horo nnana
no Hamnpasiennio 13.03.02 — «JnekTpo3HepreTuka U 3J1eKTPOTEXHUMKA» U BO3MOXXHOCTh
TyOnupoBaHus B COJAEP>KaHUM OTCYTCTBYET. JlMCUMIUIMHA HE MPEeAyCMAaTpUBAECT HaJIUYHe
CHEIUATBHBIX TPEOOBAaHUI K BXOIHBIM 3HAHUSM, YMEHUSM U KOMIIETCHITUSAM CTYACHTA, XOTS
MOJKET SIBJISTHCS MPEAIIESCTBYIOLIEH sl ClIeUalbHbIX, B TOM 4YHCIE MPOPECCHOHATBHBIX
JUCIUIUIMH, UCTIOJIb3YIOIIMX 3HAHUS B 00JJACTU XUMHHU B MPOPECCHOHATLHON eATEeIbHOCTH
OakanaBpa Mo JaHHOMY HaIpaBJIEHUIO TOATOTOBKH.

8. IlpencraBnennas [Iporpamma npeamnonaraet UCIoJIb30BaHNE COBPEMEHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTUH, UCMIOJIb3yeMbIE NIPU pean3allii pa3IudHbIX BUAOB Y4eOHOH pa-
60Tb1. DOpMBI 00pa30BATENBHBIX TEXHOJIOTHH coomeemcmayiom cienn(puke TUCIUILITHHBIL.

9. IlporpamMma AMCUMIUIMHBI «XUMUS» IMPEANoiaraeT 3aHATHS B MHTEPAKTUBHOU

dbopme.
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10. Bunapl, conepkanue U TpPYJ0EMKOCTh CAMOCTOSATEIBHOU pabOThI CTYACHTOB, MPE/-
ctaBieHHble B [Iporpamme, coomeemcmeyiom TpeOOBaHUSAM K MOATOTOBKE BBIMTYCKHUKOB,
conepxkamumcs Bo PI'OC BO nanpasnenns 13.03.02 — «DnekTposHepreTuka u 31€KTPOTEX-
Hukay». [IpencraBnennslie u onucannblie B [Iporpamme popMbl mekyuyeri OEHKH 3HaHUM co-
omegemcmeyom crienupuke TUCUUTITUHBI U TPEOOBAHUSAM K BBIITYCKHUKAM.

dopma MpoMeKyTOUHOTO KOHTPOJIS 3HAHUM CTYJIEHTOB, peaycMoTperHas [Iporpam-
MOM, OCYIIECTBISETCS B (hOpME IK3aMeHa, UTO coomeemcmsyen CTaTyCcy AUCIUTUIHHBI, KaK
JTUCIUTUIAHBI 00s13aTenbHON yacTu yaeOHoro nukiaa — b1 ®I'OC BO nanpasnenns 13.03.02
— «DNeKTpodIHEpPreTUKa U EKTPOTeXHUKa». DOpMbl OLIEHKH 3HAHWM, TPECTaBICHHbIE B
[Iporpamme, coomseemcmeyiom crienupuke AUCUUATUTMHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

11. YueOHO-MeTOAMYECKOE 0OOECTICUeHUE JTUCIIUTLIMHBI MPEJCTABICHO: OCHOBHOM JTH-
TepaTypor — 2 UICTOYHUKA, JOTIOTHUTENbHOMN IuTepaTypoil — 4 HauMmeHoBaHus, IHTepHET-
pecypcbl — 3 uctounuka u coomsemcmeyem tpedopanusm @I'OC BO nanpasnenus 13.03.02
— «DNEKTPOIHEPTETUKA U DIEKTPOTEXHUKAY.

12. MarepuasibHO-TEXHUYECKOE OOecreyeHne AUCIUILTUHBI COOTBETCTBYET CIICIH-
buke IUCHUIUIMHBI « XUMUS» U 00ECTIEYMBACT UCIIOIH30BAaHIE COBPEMEHHBIX 00Pa30BaTEIb-
HBIX, B TOM YHCJIC HHTEPAKTUBHBIX METOI0B OOYICHHS.

13. MeToandeckne peKOMEHIAIMU CTyIeHTaM U METOINYECKIEe PEKOMEHIAINA TIpe-
M0JIaBaTENsIM 110 OpraHu3aluKi OOYyYeHHUs MO JAUCHUIUIUHE AT MPEACTABICHUE O CIICIIH-
¢buke 00ydeHHS MO UCIUIUIUHE « XUMUSD).

OBIIHUE BbIBO/bI

Ha ocHoBaHMM NpoOBeAEHHON PELIEH3UN MOKHO CIENaTh 3aKJII0YEHUE, YTO XapaKTep, CTPYK-
Typa u cojiepkanue padboueit mporpaMmmbl qucturinHbl «Xumus» OITOII BO no nanpasie-
Huto 13.03.02 — «DnekTposHepreTruka u 3JIeKTPOTEXHUKAY, HallpaBJIeHHOCTh: «Pacnpenenu-
TEJBHBIC DJIEKTPUUECKUE CETU» (KBaTu(UKAIHs BRITYCKHUKA — OaKaaBp), pa3paboTaHHAs
3aBenyronmM Kadeapoli WHKEHEPHON XWMHUHU, JOKTOPOM TEXHMUYECKHX HAyK, TOIEHTOM
VYmokunoii E.A., coorBercTByeT TpedoBanusiMm @I'OC BO, coBpeMeHHbIM TpeOOBaHUAM KO-
HOMMKH, PbIHKA TPYZa U MO3BOJUT IPH €€ peasin3aliy yCremHo odbecrneyuTs popmMupoBaHme
3asIBJIEHHBIX KOMIETEHIIUH.

Peuenzent: [lynsie H.H., nouent kadeapsl Tpaktopsl u aBTomobunu ®I'bOY BO «Poc-
CUICKUI rocynapcTBeHHbI arpapHbiii yHuBepcuteT — MCXA umenun K.A. Tumupszesar,
KaHIUJIaT TEXHUYECKUX HayK

« » 2023 r.
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