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AHHOTALMSA
padoueil mporpamMmbl yueOHoH qucuuiuinabl b1.0.08 «Xummus»
JJI51 MOATOTOBKHU 0akajaBpa mo HanpapJjeHuio 35.03.06 — «ArponH:keHepus»,
HamnpasnenHnoctu: «1eKTpooOOPYI0BaHUE U JIEKTPOTEXHOIOTUM»
«ABTOMaTH3alUA U POOOTU3ALINS TEXHOJIOTHUYECKUX MPOIIECCOBY

Leab ocBoeHust AMCUMIIMHBI: (popMupoBaHue 0a30BbIX 3HAHUN O (PyHAAMEHTAIb-
HBIX 3aKOHAX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METOaX (PU3UKO-XUMUUIECKON HAYKH,
YTO MO3BOJIUT CTYACHTaM CUCTEMATH3UPOBATh 3HAHUS BAKHEHUIIIUX TEOPETUIECKIX
0000IICHHUI XUMUH; TITY0)Ke MOHSITH SIBICHUS MTPUPOJIbI, MEXaHU3Mbl XUMHUYECKHUX U
(U3UKO-XMMHUYECKUX MPOIIECCOB, MPOTEKAIOIINX B IPUPOJIE U KUBBIX OpraHU3Max,
MPUHLIUTIB XUMUYECKONW TEXHOJIOTHH U ITyTH MOJIU(UKAIIMY CYIIECTBYIOIINX TEXHO-
JIOTUH C y4E€TOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CPEbl.

MecTto nucuuniIuHbl B ydeOHOM miiaHe: nuki b1, 6a3oBas yacTh, AMCHUIIIMHA OCBa-
uBaeTcs B 1 cemecTpe.

TpeOGoBanus K pe3yJIbTaTaM OCBOCHHUS AUCUMIIMHBI: B PE3yJIbTaTE OCBOCHMS JJUC-
LUIUIMHBI (QOPMUPYETCA CIIEAYIONIas KOMIETEHUU: (MHAUKATOPbl JOCTUKEHUS KOM-
nereniun): OITK-1 (OITK-1.1; OIIK-1.2; OIIK-1.3).

KpaTkoe conep:kanue IMCUMIIMHBI: CTPOCHHE aTOMa U BEILLECTBA, OCHOBHBIC 3a-
KOHBI XUMUH, OOIIHE 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB, PACTBOPHI, CIIOCOOBI
BBIPQXEHHS COCTaBa PacTBOPOB, XUMHUYECKasi KWHETHKA U PAaBHOBECHE, XUMHUUYECKast
TEPMOJMHAMHKA, OKHCIUTEIHHO-BOCCTAHOBUTENBHBIE MPOIECCHI, IIEKTPOXUMUYE-
CKHE TPOIIECCHI.

OO0mas TpyA0eMKOCTh TUCIHILIHHBL: 3 3a4. ea. (108 yac.)

IIpoMeKyTOYHBIN KOHTPOJIb 10 TUCHHUILIHMHE: DK3aMEH.

1. Ileab ocBOEeHNST JUCHUIIHHBI

[{enb ocBOEHHUS TUCHMILUIMHBI — TOJIYUCHUE 3HAHUN TI0 XUMHH, 00CCIIeUHNBar0-
el OCHOBY MOJTOTOBKM OakaiaBpa, JOCTATOYHOM ISl PEIISHUS ITPOU3BOICTBEHHO-
TEXHOJIOTHYECKUX, OPTaHU3allMOHHO-YIIPABICHYECKUX, HAYyYHO-HCCIIEI0BATEIBCKUX
Y MIPOEKTHBIX 33J1a4, B TOM YHUCJIE 110 CO3/IaHUIO BEIIIECTB U MAaTEPUAJIOB C 33 IaHHBIMU
CBOMCTBaMH.

3amayamMy JUCIIUTUINHEI SIBJISIOTCS:

- 03HaKOMUTH CTYJICHTOB C OCHOBHBIMH TIOJIOKEHUSIMU O0ITIeH, HEOpraHUYECKOU
XUMUH, aHATUTUYECKOU XUMUU, U PU3NUECKON U OpraHUYeCKON XUMHH;

- HAyYUTh CTYJCHTOB TOJb30BAThCS 11 KOHKPETHBIX IeJel TeMH 3HAHUSIMU,
KOTOPBIC OHU MPUOOPETAIOT B XO/Ie N3yUeHUs HyHIaMEHTAIBHBIX HAYK, IPYTUX OO0II1e-
po¢heCCUOHANIBHBIX U CIIEIUANIBHBIX JUCITUTLIINH;

- IOBBICUTH YPOBEHH MPO(HECCUOHATHFHOM KOMIIETEHTHOCTH CTYACHTOB TOCPE-
CTBOM YCTAQHOBJICHUSI CUCTEMbI MEXIIPEAMETHBIX CBS3€U COJIEpKaHUS Kypca C COAeEp-
YKaHUEM TTPOPMITUPYIONTUX TUACIUTIIINH.

2. MecTo IMCHUIUIMHBI B y4e0HOM Ipoiecce

Jucnummaa « XuMus» BKIOUeHA B 00s3aTenbHbli epeueHb @I'OC BO, B muki
JTUCITUTIINH 06a30Boi yacTu. Peanu3zanus B qucturinHe « XuUMUs TpeOoBaHUN
dI'OC BO, OITOIT BO ocy1iecTBIsSIETCS B COOTBETCTBUU ¢ Y UEOHBIM IIJIAHOM 10



HarnpasyieHnto 35.03.06 — « ArpouHkeHepusl», HaPaBICHHOCTHU: «DJIEKTPOOOOPYI0-
BaHUE M JICKTPOTEXHOJIOTHIY», K ABTOMATH3AIMS U POOOTHU3AIHS TEXHOJIOTHIECKIX
TIPOIIECCOBY.

Pabouas nporpamma TUCHUIUIMHBI « XUMUS» ISl HHBAJIMAOB U JIUIL C OTPAHUYEH-
HBIMH BO3MO>KHOCTSIMU 37I0POBbsI pa3padaTbIBa€TCsl MHANBUYAIBHO C YYETOM OCO-
OEHHOCTEeH MCUX0()U3NUECKOTO Pa3BUTHS, UHIUBUIYATbHBIX BO3MOXXHOCTEH U COCTO-
SIHHSI 3J0POBbS TAKMX 00YyYarOIIUXCS.

3. IlepeyeHb mNJIAHMPYEMBIX Ppe3yJabTAaTOB OOY4YeHUS] 10 JMCUMILINHE,
COOTHECEHHBIX € IUVIAHHMPYEMBIMHU Ppe3yJibTATaAMH OCBOCHHS 00pa3oBaTe/IbHOMU
IPOrpaMMBbl

W3ydenne naHHOW y4eOHOW NUCHMIUIMHBI HAMpaBleHO Ha (OPMUPOBAHUE Y
oOyuaroluxcst KOMIIETEHIUH, TpeICTaBICHHbIX B Tabnuue 1.



TpeGoBanus K pe3yJibTaTaM OCBOCHHUS Y4eOHOH JUCHUIIIIMHBI

Tabmuna

Kon u conepxanue

B pesynbraTe nzydenus yueOHOM TUCHUIIIMHBI 00yJaromuecs

THIIOBBIC 3a/1auu Mpodec-
CHUOHAJIBHOM JIeITEIbHO-
CTH Ha OCHOBE 3HAHHH
OCHOBHBIX 3aKOHOB MarTe-
MaTHYECKHUX U €CTe-
CTBEHHBIX HAyK C TIpUMe-
HeHueM UHpopMalu-
OHHO-KOMMYHHUKAITUOH-
HBIX TEXHOJOTHH

pyeT 3HaHHE OCHOBHBIX
3aKOHOB MaTeMaTHICCKUX
Y €CTCCTBCHHBIX HayYK,
HEOOXOIUMBIX JIJIS perie-
HUS TUTIOBBIX 3a/1a4 MPO-
(heccroHaNbHOM AesTeNb-
HOCTH.

OIIK-1.2. Hcnonp3yeT
3HaHUS OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKUX U
€CTECTBEHHBIX HAYK IS
pelIeHus CTaHIapTHBIX
3aJ1a4y B arpOMHKCHEPHH.

OIIK-1.3. Ilpumenser
MH(POPMAIIIOHHO-KOMMY-
HHUKAI[HOHHBIE TEXHOJIO-
THH B PEIICHUM THITOBBIX
3a/1a4 mpo¢eCCUOHAIb-
HOHU JIeATEIbHOCTH.

HBIE U COBPEMEH-
HBIC pa3/Ieibl XH-
MUH B HEOOXOIU-
MOM 00BEME I
npodeccruoHaNbHON
JIESITEIIBHOCTH;

- OCHOBHBIC TIPHEMBI
00paboTKu U Tpe/I-
CTaBJICHHSI SKCTICPHU-
MEHTATbHBIX JIaH-
HBIX C IPUMEHe-
HUEM UHpOpMaIIn-
OHHO-KOMMYyHHKa-
ITUOHHBIX TEXHOJIO-
TMH ¥ COBPEMEHHBIX
U (POBBIX HHCTPY-
menrtoB (Google,
Jamboard, Miro,
Kahoot)

ypaBHEHUS OC-
HOBHBIX XUMHU-
YECKHUX PEaKIMi
Y NIPOU3BOJIUTH
HEO00XOIUMBIE
XAMHAYECKHE
pacu€rsl;

- YCTIOJIb30BAaTh
OCHOBHBIE dJIe-
MEHTapHBIE Me-
TOJBI XUMUUE-
CKOI'0 HCCJIea0-
BaHUs XUMHUYE-
CKHMX COEIUHE-
HUM NOCpe-
CTBOM DJIEK-
TPOHHBIX PECYpP-
COB, OUITHATH-
HBIX CaliTOB

No | Unnekc Conepxxanue
VHIUKATOpa TOCTHKE- JOJDKHBL:
n/ | KomIe- KOMIIETEHIIUH
. HUSL KOMIIETEHIIUU
I | TEHUUU (nu e€ yacTh) 3HATh YMETh BJIAJIETh
(nsn ee yacTH)

1 2 3 4 5 6
1 OIIK-1 |CnocoOHoCTh peniarhb OIIK-1.1 JlemoHcTpH- - hyngameHTanb- |- COCTaBIATH - THCTPYMEHTApUEM IS pe-

HICHHS] XUMUYECKUX 3a7a4 B
CBOEH MpeAMETHOI 00JacTH;

- CIIOCOOHOCTBIO IPUMEHSITh
METOJIbl MATEMaTHYECKOTO
aHaJIM3a U MOJCIIMPOBAHUS C
pUMeHeHHeM UHpopMalu-
OHHO-KOMMYHHUKAITUOHHBIX
TEXHOJIOTHH, TEOPETUYECKOTO
U SKCIEPUMEHTAIILHOTO UC-
CJIeIOBaHUs, OCHOBHBIMU
HaBbIKaMH pabOTHI B XUMUYE-
CKOM1 TabopaTopuu, HaBBIKAMHU
00paboOTKU U UHTEPIIPETALUU
MH(pOpPMALIMKM C TTOMOIIBIO
MPOrpaMMHBIX MTPOJYKTOB EX-
cel, Word, Power Point, Picto-
chart u ap., ocymiecTBieHus
KOMMYHHKAIUN [TOCPEACTBOM
Outlook, Miro, Zoom, a Taxxe
MPUMEHSTH MOJy4YeHHbIE 3Ha-
HUS, yMEHUS U HABBIKU B
MPAKTUKE CEIbCKOXO35M-
CTBEHHOTO NMPOU3BOJCTBA




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIIMHBI
4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT
B ceMecTpe
OO01masi TPyA0€MKOCTH TUCUMILIHMHBI cocTaBisieT 3 3a4.el. (108 yacoB), nx
pacnpejaesieHue Mo BUIamM padoT B ceMecTpe MpeacTaBjieHo B Tadbauue 2.

Tabmuma 2
PacnpenesieHue Tpy10€MKOCTH JMCHMILUIMHBI 10 BHIaM PadoT B ceMecTpe
TpynoémkocTb
Bua yuyeOHoit padoThI wac. Cemecrp Nel

OO0mast Tpy10€MKOCTD TMCHUILIIUHBI 110 y4eOHOMY 108 108
TUTaHy
1. KonrakTHas pa6ora: 52,4 52,4
AyaurtopHas padora 52,4 52,4
8 MOM Hucie:
nekyuu (J1) 16 16
Jaabopamopuwie pabomwl (JIP) 34 34
KOHCYIbmayuu nepeod 3K3aMeHOM 2 2
KOHMAKMHAsL paboma Ha NPOMeAHCYMOUHOM KOH- 0.4 0.4
mpone (KPA) ’ ’
2. CamocrosTesabHas padora (CPC) 55,6 55,6
camocmosamenbHoe uzyienue pazoenos, CAmonoo2o-
moeKa (nogmopenue 1eKyuoHH020 Mamepuaia u ma-
mepuana yueOHUKo8 u yuebHviX nocoouti, noo2o- 21 21
MOBKa K 1a00pAmMOpPHbIM 3AHAMUILM, MECMAaM, , 8bl-
NOJIHEeHUe pacyemHoll pabomuol u m.o.)
Konmponvnas paboma (noocomoexa) 10 10
IloaroroBka K 3k3amMeHy (KOHTPOJIb) 24,6 24.6
Bu mpoMexyTOYHOTO KOHTPOJIS: DK3aMeH

4.2. Conep:kaHue IMCHUNIMHBI

Ta6muma 3
TemaTnyeckuii NUIaH y4eOHOH AU CIUIIHHBI
AyauTopHas
HaumeHnoBanue pa3aesioB U TeM BueayauropHas
Bcero padora
JAUCUMILIAH I 1P | TIKP padora CP

Pasgen 1. OcHOBHBIC TIOHATHS U 9 9 5 1
3aKOHbBI XHUMUHU.
Paznen 2. JlucnepcHble CUCTEMBI.
Boga. Xumuueckne peakuuud B
BOJIHBIX pacTtBopax. Juccoumarus | 14 2 10 2
anekTposmToB, pH wu ruaponus
COJICH.




AyauTopHasi
Bcero padora
J | JIP | IIKP

HaumeHnoBaHue pa3aesioB U TeM
AMCUMILIMH

BueayauropHas
padora CP

Pasnen 3. OCHOBBI XUMHUYECKOM
KHHETHKU. X AMHUYIECKOE 8 2 4 2
paBHOBECHE.

Paznen 4. OcHOBBEI XUMHYECKOU
TEPMOJIMHAMUKHU. TEPMOXUMUSL.
Pa3nen 5. OkucnuTenspHo-
BOCCTAaHOBHUTCIIBHBIC PCAKITUU.
Paznen 6. OCHOBBI 3JIEKTPOXUMHH.
DIEKTPOJHBIC MPOIECChl. 1 ampBa-
HUYCCKHUE JJIEMEHTHI. DJICKTPOJIU3
COJICH.

Paznen 7. Koppo3ust meTasmios.
MeToapbl 3aUTHI OT KOPPO3UHU.
Paznen 8. [leproanyeckuil 3aKOH U
epuoarYecKas CucTeMa
XAMUYECKHX 3JICMEHTOB
J.1.Menneneena.

Paznen 9. Ctpoenue atoma u
XAMUYECKast CBA3b.

Pa3nen 10. OcHOBBI OpraHmyecKoi
XUMHUH. XUMHUS
BBICOKOMOJIEKYIISIPHBIX
COCJIMHCHMH.

Pa3nen 11. Xumnueckas
UJeHTU(PUKAINS U aHATIU3 BEIICCTB 4 2 2
(OCHOBBI AHATUTHYCCKON XUMHUH )
KouncyabTanum nepea 3k3aMeHOM 2 2
KonTakTHas padora Ha 0,4 0,4
NMPOMEKYTOYHOM KOHTPOJIE
(KPA)

Bcero 3a 1 cemectp 16 34 21
KourposabHas padora 10 10
IloaroroBka K 3K3aMeHy 24,6 24,6
HToro mo qnucuumniainHe 108 16 34 | 24 55,6

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). KomnyecTBeHHBIC
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 3aps/ia, 3aKOH MOCTOSHCTBA COCTaBa, MEpUOaUYE-
CKUI 3aKOH, 3aKOH SKBUBAJICHTOB).

Paznen 2. lucnepcHblie cucrtembl. Boga. XumMmnyeckue peakuum B BOJAHbIX

pacrBopax. Jlucconuanus 3JeKTpoauToB, pH u ruaposus coJiei.

PactBopbl. CiocoOBI BBIpAKEHUSI KOHIIEHTPALMKA PACTBOPOB. XUMHUYECKUE pe-
aKIUM B BOJHBIX PACTBOpPAX (IMCCOIMAIUS BOJAbBI, TUCCOIUAIUS JIEKTPOIUTOB, THI-
ponm3 coneit). Teopust 3nekrponmutrueckoir aucconnaruu C. Appennyca. Kimaccu-
dbuKamys IEKTPOUTOB, X KOJMYECTBCHHBIE XapAaKTEePUCTUKU (MOHHOE TPOU3BEC-
Hue Boabl, pH, pOH, ctenens u KoHCTaHTa Arcconnanun). Metoel onpenenenus pH.
3akoH pa3zbaBnenus B. OctBanbna. Tunsl rugponausa: 1o KaTHOHY, aHUOHY, KATUOHY
Y aHHUOHY, CTENEHb U KOHCTaHTa I'MIpPOJIn3a, MPUMEHEHUE peakuil ruapoinsa. Peak-
MU OCAXKIEHUS, IPOU3BEJIEHNE PACTBOPUMOCTH. DU3NKO-XUMUYECKHE CBOMCTBA pac-
TBOPOB (KUIICHUE, 3aMEP3aHUE, OCMOC). 3aKOHbI Payiist, ocMoTHYeckuil 3akoH BaHT-
Todda.

Pazgea 3. OcHOBBI XMMHUYECKOIl KHHETUKN. XMMHI4YeCKOe PABHOBECHE.

Xumuueckasi kuHeTuka. [loHsATHEe MeXxaHHW3Ma XUMUYECKON peakiuu (aKTUBH-
POBAaHHBI KOMILIEKC, MOJIEKYJIIPHOCTh PEAKIUU, JJUMUTUPYIOIIAs CTaAus, SHEPruUs
aKkTUBaIMK). 'OMOTeHHbIE U TeTeporeHHble peakiuu. CKOpOoCTh XMMHUYECKON peak-
IIMU, 3aBUCUMOCTbH €€ OT pazNu4HbIX (PaKTOpoB (MPUPOBI pEearupyrolIuX 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. [loHsTHE XMMUYECKOTO
PaBHOBECHSI, KOHCTAHTa PABHOBECHSI, YACTHBIC CITy4al KOHCTAaHThl XMMHUYECKOTO PaB-
HOBecHUs (KOHCTaHThI AUCCOLMALIMM, THAPOJIN3a, HECTOMKOCTH KOMIUJIEKCHOTO MOHA).
CBs13b KOHCTaHThI XUMUYECKOT'O PABHOBECHS C TEPMOIMHAMUYECKUMHU MTOTEHIIMATIaMHU.
Crnoco0bl cMmeleHnst xumudeckoro pasHosecus (mpuHiun A. Jle lllarense). CiocoObl
CMEILECHUS] XUMUYECKOT0 PABHOBECHS B BOAHBIX PACTBOpax.

Pa3znen 4. OcHOBBI XUMHUYECKOI TepMoaAMHAMUKH. Tepmoxummusi.

TepmoaunaMuyeckre NOTEHIUAIBI (TEMIIEpaTypa, BHYTPEHHSSI SHEPTUsI, 1aBJIe-
HUe, 00BEM, paboTa, SHTAIBINSA, YHTPOIHUS, N300aPHO-U30TEPMUYECKUIA TTOTEHITUAT,
uin 3Heprus Y. ['m66ca, M30XOpHO-U30TEPMUUYECKUN MOTEHIUAN, Wik sHeprus [ .
['enbmromnbia). [lonstue sHTampnuu oOpa3zoBaHusi. | U 2 3aKOHBI TEPMOTUHAMUKH.
CnenctBus 1 3axkona tepmoanHamuku (3akoHbl WM. I'ecca, A. JlaByaswe-II. Jlannaca).
[IpaBuna pacuéra TepMOAMHAMUYECKHX MOTEHUMaNoB. Kpurepuu camornpous3Boib-
HOI'O IIPOTEKaHUsI XUMUYECKUX peakuui. [ IpumMenenrne MeTo10B XUMUYECKOU TEPMO-
JTWHAMUKHA. XUMUYECKHE OCHOBBI pa0OThI IBUTATENICH BHYTPEHHETO CTOPAHUSI.

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

[Tonsitue OBP, cTenenn OKUCIEHUSA, OKUCIUTENA, BoccTaHoBUTENA. [IpaBuma
pacuéra crenieHu okuciaenus. [lopsnok 3anucu ypasHenuss OBP. Pacuér sxBuBasieH-
TOB OKHCIWTENS U BoccTaHoButens. Kmaccudukamnuss OKHCIUTEIHHO-BOCCTAHOBU-
TEJIbHBIX peakuuil. [[puMeHeHne OKHUCIUTENPHO-BOCCTAHOBUTEIIBHBIX PEAKIIUM.

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

DJIEKTPOMAarHUTHBIE SIBJICHUSI B IPUPOIHBIX U UCKYCCTBEHHBIX CUCTEMAaX. BubI

poBOHUKOB. KOHTaKkTHas pa3sHOCTh MOTEHIHMAIOB. [IpuHIUIT pabOTHI rajibBaHUYE-



cKoro ayeMeHnTta. Cxema rajpBaHMuecKoro snemeHTa. YpasHenue Hepucra. OOpaTu-
MbI€ TaJIbBAHUYECKHUE 3JIEMEHTHI (aKKyMYJIsTOpbl). KucI0THBIE U 1IeI0YHbIE aKKyMY-
JSITOPBI, TPUHIIMI UX pabOThl M CpaBHUTENIbHAS XapaKTepuctuka. dnekrponus. Oc-
HOBHBIE TUIIBI PEAKIUI 3JIEKTPOIU3a (JIEKTPOIU3 PAaCTBOPOB U PACILIIABOB, JIEKTPO-
JIN3 C paCTBOPUMBIM U HEPACTBOPUMBIM aHOJIOM). [IpaBuiia 3anucu ypaBHEHU peak-
U, TpoTeKaIomuUX TpH eKkTponn3e. O000mEHHBIN 3aKkoH 3ekTponn3a M. dapa-
nest. XapakTEpUCTUKU DJIEKTPOJIN3A.

Pasznea 7. Koppo3us MeTa/iioB.

[IprurHBI ¥ 3aKOHOMEPHOCTH PA3PYLIEHUS] KOHCTPYKIIMOHHBIX MaTepHUaioB B
MpoIlecce IKCIUTyaTaluu. Buabsl KOppo3unu METAIIOB (XUMHUYECKasl, SJIEKTPOXUMUYE-
CKasl, dJICKTpUuecKas, Ononornyeckas). TeopeTuueckre OCHOBBI 3alIUTHl METAJIOB OT
Koppo3uu. OCHOBHBIEC METO/IbI 3aIIUTHI METAJIOB OT KOPPO3UU, TPUMEHSIEMBIE B CEJIb-
CKOXO3SMCTBEHHOM IPOM3BOJICTBE. 3alllUTa OT Pa3pylICHUs HEMETAJUIMYECKUX KOH-
CTPYKLIMOHHBIX MaTEPUAJIOB.

Pa3znen 8. Ileproanyecknii 3aKOH U EPHOANYECKAS] CHCTEMa XUMHYECKHUX

semeHToB /I.M.Menpaeseena.

ITepunonnueckuii 3akoH J[. 1. MenneneeBa. @uzndeckuii cmbici 3akoHa. CoBpe-
MeHHas (HOpMYyITUPOBKAa MEPUOIUYECKOTO 3akoHA. CTPyKTypa NEPUOIUYECKON 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. Ctpoenne aroma M XUMH4YECKAas CBA3b.

CoBpeMEHHBIE NPEICTABICHUSA O CTPOCHUH atoMa. Y paBHeHue O. lllpenunrepa.
KBanTtoBbie uncna. [ToHsiTue 06 aTOMHBIX U MOJIEKYJIIPHBIX opOuTansax. Mutepnpera-
st Y-QyHkuuu. [IpuHIun HauMeHbIel SHEPTUH U CJICACTBUS U3 HEro (MIPUHLIKIM 3a-
npeta B. Ilaynu, npasuna @. Xynaa u B.M. KiieukoBckoro). DJI€eKTPOHHBIE U AJIEK-
TpoHHO-Tpaduueckue (Gopmyinbl. SABIeHUE THOPUAM3AIUMU U THUIIBI THOPUIU3AIIH.
Tunel XUMUYECKUX CBsI3€H (KOBaJIGHTHAs HEMOJIIPHAS W MOJISIpHAS, JOHOPHO-aK-
HENITOPHAS, MOHHAS, METAJTNYECKas).

Pa3znes 10. OcHOBBI OPraHu4ecKoil XUMHH.
XuMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

[IpenmMer opranndeckoi XUMUM. TeopHst XUMHUYECKOTO CTPOEHUST OPTaHNYECKUX
coequaenui A.M. byTnepoBa. DJIeKTPOHHbBIEC TPEACTABICHUS B OPTAHUYECKON XUMUHU.
OyHKIMOHANIbHBIC (XapaKTepucTUUecKue) rpymnmbl. HoMeHknaTypa opraHudeckux co-
eauHenunil. Kitaccudukanus opraHnyeckux coelMHEeHU. BricOKkoOMOIIeKyIsipHbIE CO-
eauHeHusi. Monomep, onuromep, noiumep. Knaccudukanus noaumepos. MeTo il 1o-
JTyYEHUS TOJIMMEPOB: PEAKIIUHU MOJUMEPU3AIUN U TIOJIUKOHICHCAIIUH.

Paznen 11. Xumudeckasi uaeHTUGUKALMSA M AHAJIU3 BELIECTB
(OCHOBBI AHAJIUTHYECKON XUMMH)

OCHOBBI aHATUTUYECKOW XUMUHU U (DU3UKO-XUMUYECKUX METOJIOB aHAIM3a: Me-
TOJBI JIEMEHTHOTO, MOJICKYJIIPHOTO, (Da30BOT0 aHAIN3a; KAYCCTBEHHBIN aHAIIN3; Me-
TOJIbI PA3JCIICHUS U KOHLICHTPUPOBAHUS BEILIECTB; METOAbI KOJTMYECTBEHHOTO aHAJIM3a
(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 Jleknuu u J1a00paTOpHbIe 3AaHATHUSA

Taomuma 4
Conep:kanue Jekuui /1a00paTOPHOTO MPAKTHKYMA U MEPONPUSITHS
Ne dopmupye Bup
Ne Ne Ne n Ha3BaHUe JIEKIUI Mble KOHTpPobH | KoJ-
U Ha3BaHMe
n/ 1 JIa00paTOPHBIX KOMIIETeH oro BO
p | paserad 3aHATHH 1101071 MepPONpUsT | 4aCOB
TeMbI st
1. | Pa3gen 1. OcHOBHbIE IOHATHUS U 3a- 6
KoHbI xumun. Kiaccbl Heopranuye-
CKHX COeIMHECHUIA.
Tema 1. Jlexmmsa Ne 1 OIIK-1 2
Kiaccer He- | OcHoBHbIE oHsTHS U 3a- | (OIIK-1.1,
OopraHuye- KOHBI XUMHUH OIIK-1.2)
CKHX coenu- | JlaboparopHas pabota OIlK-1 Tectupona- 2
HECHUU Neo 1. BBogHOE 3aHsTHE, (OIIK-1.1; | ame (tect 1)
npaBuia padotel B xumu- | OIIK-1.2;
YEeCKOH J1abopaTopum. OIIK-1.3)
Kitaccel HeOpraHn4eckux
COCIVMHEHNH.
JlabopaTopHas pabota OIlK-1 Tectupona- 2
Ne 2. Omnpenenenue 3x- | (OIIK-1.1; | aue, (TecT 2)
BHUBAJICHTa METAJLJIA. OIIK-1.2; pOBEpKa
OIIK-1.3) | oTuera 10
1a6. pao.
2. | Paznen 2. lucnepcusle cucteMsl. Bona. 10
XWMHYECKHE PEaKITUU B BOJAHBIX pac-
TBOpax. Jlucconmanwsi 3JeKTPOIUTOB,
pH m rupposns cosen.
Tema 2 Jlexkuss Ne 2. Xumwmue- |  OIIK-1 2
(PacTBophl. | ckue peaknuu B BogHbIX | (OITK-1.1)
Bunas! xon- pacTBoOpax.
ueHrpauuii. | JlaGoparopuas ~ pabora| OIIK-1 Tectupona- 2
pH, ruapo- | Ne3. PacTBOpHI. (OIIK-1.1; | aue (Tect 3)
73 coJteit ) OIIK-1.2; IpOBEpKa
OIIK-1.3) | ot4era mo
71a6. pao.
JlaGoparopHas pabota Ne OIIK-1 TecTupona- 2
4. YécTkocTb BOABI. (OIIK-1.1; | aue (Tect 4)
OIIK-1.2; | Kourtp. pa-
OIlK-1.3) | 6oTa.l
JlabopaTtopHas pabota Ne OIIK-1 Tectupona- 2
5. Omnpenenenne Bogo- | (OIIK-1.1; | Hue (Tect 5)
POIHOTO MOKa3aTes OIIK-1.2;
(pH). OIIK-1.3)
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Ne dopmupye Bun
Ne .
Ne Ne 1 Ha3zBaHMe JeKIui Mble KOHTpoJbH | Kou-
p/ | 1 Haspanme 1 J1a00paTOPHBIX KOMIIeTEeH oro BO
p | Pa3eaan 3aHATHH 1101071 MEpPONpUAT | YACOB
TeMbI
usi
MpOBEpKa
oT4eTa Mo
1a6. pao.
JlaGopatopHas padota Ne OIIK-1 poBEpKa 2
6. I'mmpomu3 comeil. (OIIK-1.1; oT4era I10
OIIK-1.2; 7a6. pao.
OIIK-1.3)
3. | Pasmea 3. OCHOBBI XUMHUYECKOI KHHE- 6
TUKH. XUMHUYECKOE PABHOBECHE.
Tema 3 Jlextmst Ne 3. OIIK-1 2
(Xumuye- KunHeTrnka XuMIIeCKuX (OIIK-1.1)
CKas KHHE- | peakunii. XUMUYECKOE
THKa ¥ paB- | paBHOBECHE
HOBECHE B JlabopaTopHas pabota Ne OIIK-1 Tectupona- 4
TOMOTEHHBIX | 7., (OIIK-1.1; | aue (Tect 6)
crcTeMax) KuneTnka XuMU4YECKUX OIIK-1.2; IIPOBEPKa
peaKIuii. OIIK-1.3) OT4YeTa Mo
7a6. pao.
Kontp. pa-
6ora.2
4. | Pazgesa 4. OCHOBBI XUMHUYECKON TEPMO- 4
TUHAMUKH. TEepMOXUMUS.
Tema 4 Jlexiust Ne 4. OcHOBBI OIIK-1 2
DHepreTuka | xumudeckou TepmonuHa- | (OITK-1.1)
XUMUYCCKUX | MUKH. TepMOXUMUS
npoueccoB | JJaboparopnast pabota No OIlK-1 Tectupona- 2
8. DHepreTuka XumMuye- (OIIK-1.1; | aue (Tect 7)
ckux mporneccoB. Tepmo- | OIIK-1.2; poBEpKa
XAMHSI OIIK-1.3) | oTuera 1o
1a6. pao.
5. | Pazgea 5. OKHUcCINTEIHLHO-BOCCTAHO- 6
BHUTeJIbHBIE MPOLECCHI
Tema 5. Jlexmmsa Ne 5. OIIK-1 2
Oxkucnu- OKkucnuTenbsHO-BOCCTa- (OIIK-1.1;
TEJILHO-BOC- | HOBUTEJIbHBIC OIIK-1.2;
CTaHOBHU- Peaxiun OIIK-1.3)
TEJIbHBIE JlabopaTtopHas pabota Ne OIIK-1 Tectupona- 4
MPOIIECCHI. 9. OKuCIUTETHHO-BOC- (OIIK-1.1; | aue (Tect &)
CTAHOBUTEJIbHBIC peak- OIIK-1.2;
1807051 OIIK-1.3)
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Ne No dopmupye Bun

Ne 3 Ne 1 Ha3zBaHMe JeKIui Mble KOHTpoJbH | Kou-
U Ha3BaHMe

n/ pasiena u U ﬂaﬁopaTOBme KOMIIeTEeH oro BO

n 3aHATHH 1101071 MEpPONpUAT | YACOB
TeMbI
usi
MpoBepKa
oT4eTa 1o
1a6. pao.
6. | Pazmesa 6. OCHOBBI 3JIEKTPOXUMHH. 4
DneKTpOoaHbBIE TIPoIiecChl. [ anpBaHnye-
CKHE 3JIEMEHTHI. DJIEKTPOJIH3 COJICH.
Tema 6 Jlexkmmsa Ne 6. OIIK-1 2
OcHOBBI OcHoBsl anektpoxumun. | (OIIK-1.1;
ANEKTPOXU- | DnekTpoanbie nporecchl. | OIMK-1.2;
MUH. ["abBaHUYECKUE DIIE- OIIK-1.3)
MEHTBI. DIIEKTPOJIU3 CO-
JEN.
Pemenne THIIOBBIX 337124 OIIK-1 Tectuposa- 2
10 TeMaM: rajibBaHH4e- (OIIK-1.1; | Hue (TecTbl
CKHE DJIEMEHTHI, JJICK- OIIK-1.2) 9,10)
TPOJIU3 COJIEH.

7. | Paznea 7. Koppo3us. 4
Tema 7 Jlexmms Ne 7. OIlK-1 2
(Kopposust | Kopposus MmeTamios. (OIIK-1.1)

METAJLJIOB, JlaGopatopHas pabota Ne OIIK-1 Tectupona- 2
3aluTa ot 10. (OIIK-1.1; | Hue (TecTsl
Koppo3un). | Kopposus Meraios. OIlK-1.2; 11,12)
OIIK-1.3) pOBEpKa
oT4YeTa 1o
1a6. pao.

8. | Pazmen 8. Ctpoenue aroma. OCHOBHbBIE 2
THIBI XUMUYECKOM CBSI3U
Tema 8 OIIK-1 2
Ctpoenue Jlexkust Ne 8. Crtpoenme | (OIIK-1.1;
aroma. Oc- atoMa. OcHoBHble THNEI | OIIK-1.2;

HOBHBIE XUMHYECKOU CBS3U OIIK-1.3)
THUITBI XUMH-

YECKOU

CBSI3U

9. | Pazgen 9. Xumudeckas uacHTUQUKAIIASL 4
Y aHaJIM3 BEeCTB (OCHOBHI aHATUTHYC-

CKOW XMMHH)
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Ne No dopmupye Bun

Ne 3 Ne 1 HazBaHMe JeKknui MbIe KOHTpoJbH | Kou-

p/ | 1 Haspanme 1 J1a00paTOPHBIX KOMIIeTeH oro BO

pa3xena u .
1| 3aHATHI 1107071 MEpPONPHUAT | YACOB
TeMBbI
us
Tema 9 Pemmenue 3ama4 no ana- OIlK-1 KonTposns- 4
(OcHoBBI JUTAYECKON XUMUH. (OIIK-1.1; | Hasg pabora 3
aHAJIUTHYE- OIIK-1.2;
CKOM XH- OIIK-1.3)
Tabmura 5
IlepeyeHb BONPOCOB AJIs1 CAMOCTOSITEJIbHOTO U3YYEeHHS U CHUIIINHBI

Ne Ne u Ha3BaHHe IlepeyeHb paccMaTpuBaeMbIX BOIIPOCOB JIJIs CAMOCTOSITEIbHOTO

n/n | pasjgesia i TEMbI M3y4eHust
Pa3nen 1. OcCHOBHBIE TTOHATUSA U 3aKOHBI XMMUHU. Kiacchl HEOPraHMYECKUX CO-
eINHCHUH.

1. | Tema 1. OcHOBHBIE | ATOMHO-MOJEKYJISIPHOE Y4Y€HHE, 3aKOHBl COXpPaHEHUs
IIOHATUS W 3aKOHBI | MACChl, SHEPTUH, FJEKTPUUYECKOTO 3apsA/1a, 3aKOH ITOCTOSH-
XUMUHU. CTBa coCTaBa, daekTpomarauTHas Teopus (OITK-1)
Paznen 2. TucniepcHble cuctemsl. Boma. XumMuyeckue peakuuu B BOAHBIX pac-
TBOpax. /lucconmanus 3nekTpoanuToB, pH u rugposns cosuen.

2 | Tema 1. PactBopsl. | PactBophl. KoHIieHTpamusi pacTBOpoB, BUJIbI KOHIIEHTpa-

i (OITK-1)

3 |Tema 2. Peaxnuu | [Ipon3sBenaeHne pacTBOPUMOCTH BEIIECTB
OCaXICHUS. (OIIK-1)

4 | Tema 3. @usuko- | Kunenue, 3amep3anue pactBopoB. [lonstue o0 ocmoce. 3a-
XUMUYECKUE CBOU- | KOHBI Payns, ocmotnueckuii 3akon Bant-I'odda
CTBa PaCTBOPOB. (OIIK-1)

Paznen 3. OCHOBBI XUMHUECKOM KUHETUKU. XUMUUYECKOE PAaBHOBECHE.

5. | Tema 1. Xumunue- | AKTUBUPOBAHHBIN KOMILJIEKC, MOJEKYJISIPHOCTh PEaKIIUH,
cKas KMHETHKA. | IUMUTUpYIoMIas ctaaus. CBsi3b KOHCTAHTBl XUMHUYECKOTO
[TonsiTue M€Xa- | pABHOBECUSA C TEPMOAMHAMUYECKMMHU TOTCHIIMATIaMHU
Hu3Ma xumuueckoit | (OITK-1)
peaKunmn
Pa3znes 4. OCHOBBI XUMUYECKON TEPMOAUHAMUKU. TEPMOXUMUSI.

6. | Tema 1. Xumuuye- | [[pumMeneHrne METOIOB XUMUYECKON TEPMOAMHAMUKU. XH-
CKas TEPMOJMHA- | MUYECKHE OCHOBBI pa0OTHI JBUTATENICH BHYTPEHHETO CTO-
MUKA. panus (OITK-1)

Paznen 5. OKHCIUTENBHO-BOCCTAHOBUTEIBHbBIC MPOIIECCHI.
7. | Tema 1. Oxucnu- OCHOBHBIE OKHCIUTENIN U BOCCTaHOBUTENU. Biausnue pH

TCIIBHO-BOCCTAHO-
BUTCJIbHBIC IIPO-
IICCCHI.

Cpellbl Ha HalpaBJeHUE MPOTEKAHUSI OKUCIUTEIbHO-BOC-
craHoBUTENbHBIX peakiuid (OITK-1)
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Ne Ne u Ha3BaHme Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIsA CAMOCTOATEILHOIO
n/n | pasaesa H TEMBbI U3y4eHHUsI
8 | Tema 2. Pazbop OmnpeneneHue NPoyKTOB peakuii. JIEeKTPOHHbBIN OallaHC.

gamucaauga OBP.

[Tox6op koadpdurmenton (OIMK-1)

Paszpgen 6. OCHOBBI 3EKTPOXUMHUU. DNEKTPOIHBIE MPOLIECCHI. | abBaHUYECKHE
AJIEMEHTHI. DJIEKTPOJIU3 COJICH.

9. | Tema 1. OcHOBBI barapeu raibBaHMYECKUX IJIEMEHTOB, IIOCJIEI0BATENBHOE U
ANEKTPOXUMUMU. MapaAJUICTIbHOE COEUHEHUE TAIBBAHUYECKUX SJIEMEHTOB.
l"anbBaHnueCKUE OcoOble TUTIBI TalbBAaHWYECKUX dJeMeHTOB (Jlanuerns-
DJIEMEHTHI Sxobu, BomopoaHb, JIekiaHIle, KOHIIEHTPAIIMOHHBIMN,

TOTUTMBHBIN). OOpaTUMBbIE ralbBaHUYECKUE DIIEMEHTHI (aK-
KyMyJISTOphI). KUCIOTHBIE U IIETIOYHBIE AKKYMYJISITOPBI,
OPUHIMI UX paOOThl U CPABHUTENbHAS XapaKTEPUCTHKA.
Hcnonb30BaHrEe rajJbBaHUYECKUX AJIEMEHTOB B COBPEMEH-
HoH TexHuke (OITK-1)

10 | Tema 2. [Ipumene- | [IpakTrueckoe MpUMEHEHHE PEAKIIUNA AJIEKTPOIN3a (TOTy-

HUE SJIEKTPOJIu3a. | YeHUe U padMHUPOBAHUE METAIUIOB, HEMETAJIOB, OpPTraHU-
YECKUX U HEOPTaHMYECKUX BEUIECTB, 00pabOTKa U BOCCTa-
HOBJICHHUE JieTalieil MallliH, TaIbBAHOCTETHS, TaIbBAHOILIA-
CTHKa, ristHIeBanue u ap.) (OI1K-1)

Paznen 7. Kopposzust metamios

11 | Tema 1. Kopposusi | OCHOBHBIE METO/IbI 3aIIUTHI METAJIOB OT KOPPO3UHU, TIPH-
METAJIJIOB U Me- MEHSIEMBIE B CEJIBCKOXO3SIIICTBEHHOM MPOU3BOJACTBE. 3a-
TOJbI 3AIUTHI. IUTa OT pa3pylI€HUs HEMETAJUIMYECKUX KOHCTPYKIHOH-

HbIX Matepuanon (OITK-1)
Pa3znen 8. [leproanueckuii 3aKOH U NEPUOANYECKAS CUCTEMA XUMUYECKHUX
snemenToB /.M. Menpeneena.

12 | Tema 1. [leprogn- | XapakTepucTUKa dJIEMEHTOB B 3aBUCHMOCTH OT MOJIOKECHUS
YEeCKUN 3aKOH B niepuoanueckor cucreme. GU3N4eCcKuil CMbICT TOPSIKO-
J.. MenpaeneeBa. | BOTo HOMeEpa 3J1€eMEHTOB. MI3MeHeHNe CBOKMCTB 3JIEMEHTOB B

nepuoaax v rpyIrax ¢ yBeJIMY€HHEM MOPSAIKOBOI0 HOMeEpa
(OIIK-1)
Paznen 9. CtpoeHue aToma ¥ XUMUYECKas CBS3b.

13 | Tema 1. Ctpoenne | CoBpeMeHHBIE MPEACTaBICHUS O CTpoeHHH atoma. [loHs-
MOJIEKY. THE 00 AaTOMHBIX M MOJIEKYJISIpHBIX opouTansx (OITK-1)

14 | Tema 2. Xumunue- | CoBpeMEHHbIE TPEACTABICHUS O MNPUPOAEC XUMHUYECKOU
CKas CBA3b CBsI3U. MeTO1 BaJICHTHBIX CBSI3EH.

CtpoeHne COCTOSIHME BEIIECTBAa B Ta3000pa3HOM, KUKOM
u TBEpIOM cocTosiHuu. Da3zoBbie COCTOSHUSA U TIEPEXO/IBI.
Annorponust u mosumopdusm (OITK-1)

15 | Tema 3. Komruteke- | Kommutekcubie coequnenus (OTTK-1)

HBIC COCINHCHU

15




Ne Ne u Ha3BaHme Ilepeyenb paccMaTpUBaeMbIX BOIIPOCOB 1JIsA CAMOCTOATEILHOIO

n/n | pasaesa H TEMBbI U3y4eHHUsI
Pa3zges 10. OCHOBBI OpraHMYECKON XUMUU. XHUMHUS BBICOKOMOJIEKYIISIPHBIX CO-

eINHEHUH.

16 | Tema 1. OcHOBEI Knaccel opranndeckux CO€IUHEHHH, CBOMCTBA, XUMHYE-
opraHm4eckoi xu- | ckue peakiuu (OITK-1)

MHUH.

17 | Tema 2. OcHOBBI BbICOKOMOJIEKYIIApHBIE COEOUHEHHsI. MOHOMeEp, OJIUIrO-
XUMUU BBICOKOMO- | Mep, nosumep. Knaccuduxanus nonumepoB. Mexanuue-
JEKYJSPHBIX CO- CKH€ U (PU3NYECKHUE CBOMCTBA MOJMMEPOB. MeTobl MOy-
€UHEHU YEHUS MOJUMEPOB: PEAKLINH MOJMMEPU3ALNUNA U MOJUKOH-

nencarun (OITK-1)
Pazjnen 11. Xumuueckas naeHTH(GUKALNAS U aHATTU3 BEIICCTB
(OCHOBBI aHAIMTHYECKOW XUMUN)

18 | Tema 1. OcHOBBI | MeTOmBl 3JIE€MEHTHOTO, MOJCKYJISIpHOTO, (ha3oBOoro aHa-
aHAJIUTUYECKOU JM3a; KAaUeCTBEHHBIM aHAJIN3; METOJIbI pa3JeeHUs] U KOH-
XUMHUHU. LEHTPUPOBAHUS BEIIECTB; METOJIbl KOJUYECTBEHHOTO aHa-
KauectBeHHblli 1 | Tu3a (TUTPUMETPHUS], TPABUMETPHS); (HUUKO-XUMHUUECKUE
KOJIMYECTBEHHBIN | MeToabI aHanu3a (OITK-1)
aHaJIU3bI.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTHHI

Tabmuma 6

IIpyMeHeHHe AKTHBHBIX U MHTEPAKTHBHbBIX 00pa30BaTe/JIbHbIX TEXHOJIOT MM

HaumenoBaHue HCIMOJIB3YEMBIX aK-

Jlj;-)n Tema u ¢popma 3anaTHS TUBHBIX 1 HHTEPAKTUBHBIX ovﬁpasoBa-
TeJIbHBIX TEXHOJIOTHii
1. OCHOBHBIC OHATHUS U JI | IIpoGaemHuoe oOyueHue
3aKOHBI XUMUHU. Jlexuusi-Buzyanu3aius (MHTEPaKTUBHAS
JICKIUSI C TIPE3EHTAIINEN )
2. OCHOBBI XUMHUYECKOM JI | [Ipo6nemuoe oOydeHue
KUHETHKU. XUMUYECKOE Jlexuusi-Buzyanu3aius (MHTEPaKTUBHAS
paBHOBECHE. JICKIIHSI C TIPE3CHTAIINCH )
3. Omnpenenenue pH JIP | AkTBHOE OOy4eHUE
BOJHBIX PAaCTBOPOB AIICKTPO- METOJ1 pabOTHI B MaJIbIX Tpymmax (pe-
JUTOB 3yJbTaT pabOTHI CTYICHUCCKUX HCCIe-
JOBATEJIbCKUX TPYIII)
4, OxucnurensHo-BoccTanoBu- | JI | [IpobmemHoe oOydenue
TEJIbHBIC PEAKITNH Jlexuumsi-Bu3yanu3aius (MHTEPaKTUBHAS
JIEKIUSI C TIpe3eHTaIMeH )
5. Koppo3zus metamion JI | IIpoGaemHoe oOyueHue
Jlexumsi-Buzyanu3aius (MHTEPaKTUBHAS
JIEKITUSI C TIpe3eHTaIuei )
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HaumenoBaHue HCITIOJIB3YEMBIX aK-

Ne

/i Tema u popma 3aHATHA THBHBIX H HHTEPAKTHUBHBIX 00pa30Ba-
TeJbHBIX TEXHOJOTMH

6. Koppo3zus meTamion JIP | AxTuBHOE 00yUYeHUE

MeTOJ padOThI B MaJbIX rpynmnax (pe-
3yJIbTaT pabOThI CTYIEHYECKUX HCCIIe-
JIOBATENbCKUX TPYIIN)

6. Texynuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUYHAS aTTECTAIUA 110 UTOraM

OCBOEHHS TUCIHHUILITHHBI

6.1. TunoBbIe KOHTPOJIbHBIE 3aJAHUS UJIM UHbIe MATEPHAJIbI, HE00X0AUMbIE J1JIsI
OlleHKH 3HAHMH, YMEeHUI U HABBIKOB U (MJIM) ONbITA JeSITeJIbHOCTH

Tect Ne 1. Kinaccbl HeopraHu4yeckux coeJMHEHUI.
3ananue. C KakuM U3 MPEATI0KEHHBIX COSTUHEHHM OyIeT pearupoBaTh JaHHOE BEIIECTBO?
Hanumure Ha3BaHre JaHHOTO BENIECTBA U YPABHEHUE PEAKIUH.

Homep Cocmmenne BapuaHTbl 0TBETOB
BapHaHTa a 0 B r
B-1 Ca(OH). H>SO4 CuO NHs H>O
B-2 Al(OH)3 NaOH KCI NaSOs3 H20
B-3 SO3 CO> Na>SiOs O, HCI
B-4 MgO K20 CO; NaOH NH3
B-5 KHCO3 CO2 Cu(OH). NaOH Ag

3ananue. Beibepute CTpyKTYpHYIO (GOpPMYITy, COOTBETCTBYIOIIYIO 33JaHHOMY BELLIECTBY.

Howmep
BapH- BemectBo ®opmyna
aHTa
B-1 Fe,03 /O\
a) Fe Fe 6) C|)>Fe—Fe=O
| | 0
O o
Fe=0O
8) o7 | r) 0=Fe—O0— Fe=0
N Fe=0
B-2 Na2SO4 ) Na—O\ /O 6) Na—O\S/(l)
Na—0” N Na—0~ o
Na— O
8 O\S/ 9 Na\s/o\o
B-3 HCIO3 O O
a) H—O—C1<| 6) H—O— a?
0 N\
O
i
H\ /O
B) 0=Cl—H—O r al |
O/ \O
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B-4 K2SO3 K—O /O K— O\
a) 0) S—O
K N0 k—o0”
) K\S/O\O ; K_O\S=O
 No” K—0"
B-5 N203 O
a) 0= —N<< 6) O=N—O—N=0
0
O\ /9N
B) | N—N=0 1) O0=N—N=0
o)

Tect Ne 2. XuMHu4YecKHid DKBUBAJIECHT

3ananue. PaccunTaiite MOJISIpHYIO MacCcy 3KBHUBAJIEHTA BbIJEIEHHOTO MPOCTOI'0 BEIIECTBA B JJaHHOI
peaxiuu [r-3kB./Monb]. Hanummre ypaBHEeHUE TaHHOM peakluu.

Howmep Ba- BapuanTts! oTBETOB
Peaknus
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
3anaHue. DKBUBAJIEHT KUCJIOTHI B JAHHON PEaKIMM paCCUUTHIBAETCS 110 popMyJe:
Howmep Ba- BapunanTs! oTBETOB
Coenunenue
pHaHTa a 0 B r
B-1 H3PO4 + 3Ba(OH)2 — (BaOH)3PO4 + 3H20 M/2 M/3 M/4 M/1
B-2 H>SO4 + 2Mg(OH)2 — (MgOH)2S0O4 + 2H,0 M/1 M/4 Me2 M/2
B-3 2H3P0O4 + CaO — Ca(H2PO4)2 + 2H.0 M/1 M/3 M/2 M/4
B-4 H2S04 + NaOH — NaHSO4+ H20 M/1 M/2 M/3 M/6
B-5 HCI + NaOH— NaCl+ H>0 M/1 M/2 M/3 M-6

Tect Ne 3. PacTBopbl.
3ananue. B 100 rpaMMax BoJpl pacTBOpEHA JaHHas Macca BeniecTBa. ONpeaennTe MacCoBYIO JI0JI0
(B %) BelecTBa B paCTBOPE U HANMILIUTE YPABHEHHE JIMCCOLMALIMU ATOTO BEIIECTBA.

Howmep Ba- BapuaHnTsl 0TBETOB
Coenunenune

puaHTa a 0 B r
B-1 37 T XJIOPOBOAOPOJHON KUCTIOTHI 27 37 2,7 3,7
B-2 18 T TeTparuAPOKCOIMHKATA HATPHS 15,3 1,53 1,8 18
B-3 24 1 pochopHOIT KUCIOTHI 19,4 24 1,94 24
B-4 28,5 T kapOoHaTa HATPHS 22,2 2,85 28,5 2,22
B-5 63 T HUTpaTa KaJIus 63 38,6 6,3 3,86

3ananue. Paccunraiite TuTp (r/Mi1) pacTBOpa, B 1 IUTpe KOTOPOTO COAECPIKUTCS 3a/laHHasi Macca Be-

11eCTBA.
Howmep Ba- Bapuantsl oTBETOB
Coenunenne
pHaHTa a 0 r
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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

3aganue. Kakoe 13 NpUBEACHHBIX COCANHEHUHN OMPEENIAET HKECTKOCTh BOIbI?

Homep BapuaHTbl 0TBETOB
Bun xxectkoctu
BAapUaHTa a 0 B r

B-1 [TOCTOSTHHAS Ca(HCO:s)2 Fe(HCO3)2 NaHCO3 CaCl>
B-2 BPEMEHHAs NaHCOs KCI HCI Mg(HCO3)2
B-3 [TOCTOSTHHAS NaOH FeSO4 H.CO3 Mg(HCO3)2
B-4 BpEMEHHasI Cu(HCO:3)2 NaHCOs3 H20 CuCl;
B-5 [TOCTOSTHHAS NH3 MgCl; H2SO4 KHCO3

3amanue. B 1 M® Boabl cofepskuTCs 3a1aHHOE KOMMYECTBO BemlecTs. OnpeieuTe MOCTOSHHYIO
KECTKOCTh BOJIBI.

Howmep 3 Bapuantsl oTBeTOB
BemectBa B 1 M° BOJBI
BapHaHTa a 0 B r
B-1 151 Cr(HCO3)3, 136 r CaSO4 0,2 2,2 3 2
B-2 174 r K2SOs4, 1551 NiSO4 1 2 4 5)
B-3 680 CaSO4, 740r KCI 20 1 10 2
B-4 84 r NaHCO3z, 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 BENeCTBa.
Howmep Ba- BapuaHTbl 0TBETOB
BemectBo
puaHTa 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. Koncranty (Kr) u crenens (h) ruaponunsa qaHHOM COIM pacCYUTHIBAIOT 110 (OpMyaMm:
Howmep
BemectBo BapwnaHTb! 0TBETOB
BapHaHTa
B-1 Li>SO4 _ Ks _ ’ K .
B-2 CaS a) Kr= KnocH h= KnocuCc’
B-3 |CaBr; _ ks _ [ xs .
B-4 NaHSO3 0) Kr Kak h K nxCc’
B-5 CH3COONHq4 B) Kr= Ks h= / Ks .
KakKnoca KaxKpoch’
I) IaHHAsI COJIb THIPOJIU3Y HE TOABEPTaeTCs

Tect Ne 6. XuMu4yecKkass KHHETHKA
3ananue. Kunernueckoe ypaBHeHHE JUIsl JaHHOW MPSIMON peakIMy UMEET BU:
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Howmep Ba-
pHuaHTa

Peaknus

Bapuantsl oTBETOB

B-1

SO2(r) + NO2(r) — SO3(r) + NO(r)

v=k[SO3][NO]

v=k[NO2][NO]

v=K[SOZ][SO3]

v=K[SO2][NO2][NO]

B-2

SiHa(r) + 202(r) — SiOx(1)

v=K[SiH4][O2] 2

v=k[O2] 2[SiO3]

V=K[SiH4][SiO2]

v=K[O2]?

2Ca(t) + O2(r) — 2CaO(r)

v=k[Ca]2[O]

v=k[Ca]*[0;][Ca0]?

v=k[0;][Ca0]?

v=k[O,]

B-4

2NO(r) + O2(r) — 2 NO(T)

v =k[NO] 2[O2]

v = K[INO;]?[Og]

v = KINO]’[NO]

v =k[NOJ’[02][NO2)J?

B-5

COu(r) + 2Mg(t) — 2MgO(1) + C(1)

v=k[CO2][Mg] ?

v=k[CO,][C]

v=k[MgO]?[CO;]

ow B -~ = W I e B I~ = TR - R -~ =) W I~ e -~ I O -2 L B -~ ) Y O ]

v=K[CO7]

3ananue. Onpeaenute, KaKk U3BMEHUTCS CKOPOCTh PEaKlUy MPH 3aJIaHHOM TeMIIepaTypHOM K03 du-
IIUEHTE Y U U3MEHEHUU TeMIlepaTypsl oT t1 10 t2 (1 - yBEIMUUTCS; | - YMEHBIIUTCS).

Howmep Ba- N3menenue temiepa- BapuaHnTtsl oTBeTOB
praHTa TYpBI a 0 B r
B-1 t1=80",t=100",y=2 | | B2 pa3a | B4 pa3za 1 B2 pasza 1 B 4 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 paza T B9 pa3
B-5 t1=20",t=30",y=4 | B2 paza | B4 paza 1 B2 pasa 1 B 4 pasza

Tecr Ne 7. XumMnueckass TepMOIHHAMHKA
3ananue. Mcnonb3ysa tabnuny «TepMonnHaMudeckue MOTEHIHAbI), pACCUMTANTE U3MEHEHUE
CTaHJAPTHON SHTAJIBIINU peakiiu, K >k/MoJIb.

Howmep Bapuantsl oTBeTOB
Peaknus
BapHaHTa a 0 B r
B-1 COx(r) + MgOr) — MgCO3( -101,5 -2090,9 101,5 2090,9
B-2 CoHaw) + Hory = CoHer 32,39 -32,39 136,95 -136,95
B-3 25021 + O2r) — 2S03(n) -1382,4 -196,6 1382,4 196,6
B-4  |2NOzr) — N2Osr 77,15 -77,15 -58,41 58,41
B-5 CaHaqy + H2O @) — C2HsOH s 44,04 573,42 -44,04 | -573,42

3ananue. OnpepenuTe TEMJIOTY cropaHus 1 Kr TOMIMBA MO TEPMOXUMHUYECKOMY YpPaBHEHHUIO.

Bap- Peakuis Bapuantsl oTBeTOB

HaHT a 0 B r
B-1 | CaH2 +2,502 -2C0O2+H20 + 1226 xJIx/Monb 4530 37515 4715 47154
B-2 | CH3OH +1,502 —CO2+ 2H20 + 639 x/I:x/M0I1b 2341 19969 3567 35987

20




B-3 | CgH1s+12,50, »8C0O2+9H20 + 5116 x/I)x/Mo1b 2378 34511 | 44877 | 46382
B-4 | CoHyq 4302 —2CO02 + 2H20 + 1323 x/Ix 9843 47250 1356 4678
B-5 | C4H10+6,5 O2 »4CO2+5H,0+ 2659 x/Ix/Monb 45845 3570 36586 | 4312

Tect Ne 8. OKMCANTEILHO-BOCCTAHOBUTEIbHbIE PEAKIMHU

3ananue. OnpenenuTe KOJIUIECTBO JIEKTPOHOB, IPUHATHIX OKUCIUTENEM B JaHHOU peakuuu. Co-
CTaBbTE YPaBHEHHUE ATOW pEaKIIUu.

Howmep Ba- Bapuantsl oTBETOB
Cxema peakuuu
puaHTa a 0 B r
B-l FeSO4 + HNOS(KOHH) + HZSO4 i NOZ +... 4 1 2 3
B-2 KMnOg4+ H202 + H2SO4 — O3 +.... 7 1 3 5
B-3 KMnO4 + Na2SO3 + H20 — MnOs +... 5 1 3 4
B-4 Al + NaNO3z + NaOH— NH3 +... 8 2 4 6
B-5 Na>SO3 + KoCroO7 + HaSO4 — Cro(SO4)3 +. .. 8 2 4 6

3ananne. Hamummre ypaBHeHUE TaHHOHN peakuu U noadepute K03)GUIueHTb METO0M dIIeK-
TpoHHOro 6anaHca. PaccunraiiTe 5KBUBaJIEHT BOCCTAHOBUTES B PEAKIMH

Howmep Ba- Bapuantsl oTBETOB
Cxema peakuuu
puaHTa a 0 B r
B-1 Al + NaNO3 + NaOH— NaAlO; +... 9 10,6 13,5 27
B-2 H3PO3 + AgNO3 + HoO — H3POs+... 41 82 84,5 18
B-3 Mn(NO3); + H202+ KOH — MnO; +... 34 40 89,5 179
B-4 KMnO4 + Na;SO3+ KOH — NazSOq +... 158 31,6 63 126
B-5 Fe(OH)2 + NO2 — Fe(NO3)s3 +... 90 45 46 23
Tect Ne 9, I'aabBaHHUYECKHE 3JI€MEHTDI
3ananue. OnpenenuTe, Kak 3aMyChIBA€TCS aHOIHBIN MpoIlece B 3aJaHHOM TaJIbBAHHYECKOM dJIie-
MEHTE.
Howmep Ba-
pHaHTa CxeMa TaJIbBAHUYCCKOT' O 3JICMCHTA BapI/IaHTBI OTBCTOB
B-1 Zn| Zn®* || Fe?* | Fe a | Fe—2e— Fe?*
0 Zn —2e — Zn?*
B | Fe’" +2e— Fe
r | Zn+2e— Zn*
B-2 Al | AF*|| Co?*|Co a | AP +3e— Al
6 |Co-—2e— Co?
B | Al—3e— AI®
r Co?*+2e¢ —»Co
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*
(] Cr—3e — Cr*
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Cr**+3e > Cr

r

Sn%* +2e— Sn

3ananue. PaccunTaiite 51C raJlbBaHMYECKOI0 3JIEMEHTA B CTAHJAPTHBIX YCIOBHSIX.

Howmep Cxema rajibB. dJie- BapuanTsl 0TBETOB
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 —0,13B 2,87 B —2,74B

Tect Ne 10. DaexTposiu3

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

Bapu- | ®opmy- | Aoz BapunanTs! 0TBETOB

aHT JIa COJIH A a 0 B r

B-1 CuCl, C Cu?*+2e—Cu | 2H*+2e—H2 | Cu™?+2e—Cu | 2H" —2e—H>
2ClI—2e—Cl, 2ClI—2e—Clz | 2C1+2 e—>2Cl" | 2ClI-2e—Cl2

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

B-3 NaCl C Na*+e—Na | 2H"+2e—H, | Na'+e—Na Na" —e—Na
2ClI—2e—Cl 2ClI'2e—Cl2 | 2Cl1 +2e—2CI" | 2CI" - 2e—Cl2

B-4 NiSO4 Ni Ni*>+2e »Ni | 2H*+2e—H> | Ni**+2e -»Ni | Ni*?+2e —»Ni
2H0 —4e —» | 2H0—4e — | Ni—2e »Ni?* | SO& —2e —
— O + 4H"* — O + 4H"* — 202+ S

B-5 K3POyg4 C 2H* +2e—H> | 2H* +2e—H> K*+e—K K*+e—K
2H20 + 4e— 2H,0 —4e — | POs* —3e — | 2H0—4e —
— O +4H" — O +4H" —202+P — Oz + 4H"

3ananue. Paccunraiite Maccy mpoIyKTa, 0Opa30BaBIIETOCs Ha KaTOJI€ 3a BpeMmsi t (J4ac) u CHiie TokKa
I (A) mpu >nexkTpoau3e pacTBOpa CONU C YrOJIbHBIM aHOJA0M. HanuiuTe ypaBHEHHE peaKkIuu dIeK-
TPOJIM3a U PeaKIiy, MPOTEKAIOIINE Ha aHOE U KaTOJE.

Homep Ba- | ®opmyna | Bpems | Cuna Toka BapuanTsl 0TBETOB
puaHTa COIH t, gac 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 CaCly 2 10 0,75 1,5 29,8 14,9
B-4 Na2SO4 3 4 20,6 10,3 0,9 0,45
B-5 LiCl 4 5 1,5 0,75 10,5 5,25
Tect Ne 11. Koppo3usi meTayioB
3ananue. BeibepuTe aHOTHOE TOKPBITHE [T JAHHOTO METaJlIa.
Howmep Bapu- Metamt BapuanTel oTBETOB
aHTa 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
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B-4 Ti Co Be Cr Ag
B-5 Zn Pb Fe Ti Cu
3aI[aH1/1e. KaTOI[HbIM TOKPBLITUCM JJII JaHHOT'0 METaJlJla ABJIACTCA:
BapI/IaHTBI OTBETOB
Bapuanr Meramn

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. CTpoeHne aToMa 1 XUMHUYeCKAasl CBA3b
3ananue. CoctaBbTe NIEKTPOHHYIO (hOPMYITY JAHHOTO aTOMa B BO30YKAEHHOM cocTosiHUM. [laHHas
AIIEKTPOHHAs 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 \Y
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
3a,I[aHI/Ie. HOHHpI/ISaHI/IH XUMHYECKHUX CBI3eU B JaHHOM COCIUMHCHUU ITPOUCXOJIUT:
Howmep
Bapu- Bemectro dopmyina
aHTa
B-1 NH; 141 H N 1;
a) /N\ 0) 1*1 B) /I*I\ r /N\
&~
H H H \H H H H
B-2 HCIO; a) H>0—>Cl2Z 0 6) H»O=Cl =0
B) H»>O=—Cl3» O N H>O0—>Cl=o0
B-3 SOCl; o Cl Cl
a) OIS L 6) 0= S ~
Cl Cl
Cl Cl
B 0<XS < N oS ~
Cl Cl
B-4 HPO3 4.0 > 0O
a) H<—O—=p* 6) H>0>P~
AN
0] 6]
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0 2,0
B) H> Q=P e r H<—O<—P§
%O O

B-5 H>S
a) H>S ©6) H>S B) H=S ) H=S

H H H H

2. PacueTrHnas pabora.

Pacuernas paboTa sSIBIIsSI€TCA 9YaCThIO CAMOCTOSITEIHHON pabOTHI CTYACHTOB. Pac-
yeTHasi padoTa BBIMIOJIHSAETCS B OTIEIBHOM TETpaau B COOTBETCTBUU C 3aJaHHEM IIO
BapuaHTaM. PacyeTHas paboTa COCTOMT U3 3-X YacTel, B KaXJA0W 4acTu mo S5 3ajad.
Pemenue TUIIOBBIX 3a/1a4 U3 pacyeTHOU pabOoThI pa30upaeTcs B y4eOHO-METOANYECKUX
nocoOusix. Pemenue pacuetHoit paboThI OlleHMBaeTCs B baiuiax — o 3 Oaiia 3a Kax-
JIYI0 TIPABMWJILHO PEIICHHYIO 3aa4y, MaKCUMAaJIbHO 45 GalisioB.

IIpuMmep pacueTHOH padoThI
1. Paccuuraiite 00bEM rasza, KOTOpbI 00pa3yeTcs Mpu pacTBOPEHUU 12 T KanbIus B
M30BITKE COJITHOW KHUCJIOTHI. HanuimTe ypaBHEHUE peakivu, ONMPEAeIUuTe TUIl peak-
1[MY, HA30BUTE UCXOJIHBIC BEIIECTBA U MPOAYKTHI PEAKINH, KJIACChl K KOTOPBIM OTHO-
CSITCSL ATU BEIIECTBA
2. Hanmummre snektpoHHyto (opmyity anementa Co. YKaxuTe, K KaKOMY 3JIEKTPOH-
HOMY CEMEUMCTBY MPHUHAJICKUT ITOT 3jieMeHT. [IpuBeaure snekTpoHHO-Tpaduye-
CKyt0 (opMmylly JUisi BaJICHTHBIX AJIEKTPOHOB B OCHOBHOM U BO30Y’KJIEHHBIX COCTOSI-
HUSX, YKOKUTE BO3MOKHBIC TUIIBI THOPUAN3AIUA U BAJICHTHOCTH DJIEMEHTA, MpPUBE-
JUTE TIPUMEPBI COSAMHEHHH, B KOTOPBIX AJIEMEHT HMMEET Takue BaJieHTHOCTH. Haszo-
Bute BenlectBa KoS 1 CaOHNO3, kinacc coennHennii. YKaKUTE TUIIBI XUMHUUECKHUX
CBsI3€H MEXy aTOMaMH B JaHHBIX COCTMHEHUSX.
3. Jlnsa BoccTanoBneHnust 16 r okcuaa cepsl Tpedyercs 3,6 T yraepoma. Onpenenure
BaJICHTHOCTH CEPHI B OKCHIEC U (hOpMYITy OKCHJIA, PU YCIOBHH, UTO B PEAKIMK 00pa-
3y€TCs YIJICKUCIIbIN ras.
4. B ooweme Bosbl V(H20) pacTBopuim Maccy BemiecTBa m. [TIOTHOCTD TOJIYyYEHHOTO
pacTBopa p.
a) Hailinure mMaccoByro JOJI0 BEIIECTBA B PACTBOPE, MOJSIPHYIO U HOPMAJIbHYIO
KOHIICHTpAIUHU, TUTP MOJYYEHHOTO PacTBOPA;
0) Kakue 06beMbl OJIy4€HHOTO pacTBOPA U BOJIbI HY’KHO B3Tb, YTOOBI IPUTOTO-
BUTH 00BeM V1 (B MJT) pacTBOpa JaHHOTO BEIIeCTBA C KOHIEHTparuei Cm;?
B) Kakoii o0bem pacTBopa BemiectBa X ¢ KoHIeHTpanued CH HE0O0XO0IuM IS
HEUTpaJIM3aIlii pacTBOpa MOJYUYEHHOTO B IMyHKTE 07
a)V(H20) =100 mu, BemectBo — H3PO4, m(H3PO4) =19,6 T, p =1,09 /™1 ;
0) V1=300 mu, Cm;= 0,5M
B) BemecTBO X — KOH, Ca(KOH) = 11.
5. B 150 1 mpupoanoii Boasl comepskutcs 35,5 r CaSQ,, 61,6 T Ca(HCOs),, 18,4 1
MgCl,. Yemy paBHa IOCTOSTHHAS ¥ BpeMEHHas! )KECTKOCTh BOIbI? Hanuimre peakiuu
YIAJIIEHUSI COJIEU TOCTOSHHOM KECTKOCTH 3TOM BOJBI C TIOMOIIBIO KaJTbLIMHUPOBAHHON
CO/JIBL.

24



6. Hanummre Ha3BaHus ABYX AaHHBIX 3jekTponuToB HpS 1 KOH, k kakomy kiaccy
COEJIMHEHUI OHU OTHOCSITCSI M KAKUM DJIEKTPOJIUTOM SIBJISIFOTCS (CUIIbHBIN 3JIEKTPOJIAT
WK ci1a0blil 5ekTpoauT). CocTaBbTe ypaBHEHUS IUCCOIMAIMU JBYX JTAHHBIX JICK-
TPOJIMTOB U paccuuTaiite pH BOJHBIX pacTBOPOB 0OOOUX BEIIECTB C KOHIICHTpALMEH
Cm = 0,005 M.
7. Mns comu PbCl, Hanuimmte ypaBHEHUS THAPOJIM3a B MOJICKYJISIPHOM, MOJHOU U
KpaTKO¥ MOHHOH (popme, OTIpeieTUTe THII THIPOIN3a, pacCUnTaiiTe KOHCTAHTY THAPO-
nv3a, CTerneHb ruaposm3aun pH pacTBopa 3TOM CONMM ¢ KOHUEHTpPALUEH
Cm =0,0005 M
8. JlJist maHHOM XUMHUYECKON PEaKITUU HAITUIIINTE KHHETHIECKOE YpaBHEHUE U OTIPE/Ie-
JIMTE TEOPETUUECKUH NOPSIIOK peakuuu. PaccunranTte, KaKk U3MEHUTCS CKOPOCTh PEaK-
IIUU TPU yKa3aHHBIX U3MEHEHUSIX YCIOBUH MpOTeKaHUs peakuuu (Tadi. 6).
9. llst o6patumoii peakmuu C(TB) + Oy(T) «» CO2(T) + Q ompeaenure, B KaKyro CTO-
POHY CMECTHUTCSI PABHOBECUE PEAKIIUH, €CITU: a) YMEHBIIIUTh JaBJICHUE; 0) YMEHBIITUTh
TeMIlepaTypy; B) yBenuuuTh KoHIeHTpaiuio CO,. PaccunTaiite paBHOBECHbIE KOH-
[EHTpAIMH BEIIECTB, €CIIM HaYalbHasl KOHIICHTPALUS KHUCJIOPOJa paBHA 2 MOJIb/I, a
KOHcTaHTa paBHOBecus Kp = 20.
10. Jns manno# peakuuu 3S(TB) + HoO(T) <> 2H,2S(r) + SO2(T)
paccuunTaiite n3mMeHeHune SHTaIbuu AHagg, sHTpOTIEU AS298 M1 SHEpTHIO [ 100Cca AG208.
Onpenenute TN peakiuy MO TeIIOBOMY 3P (deKTy (3K30TepMUYecKast WM SHI0TEP-
MUYECKasi) U BO3MOXXHOCTh CaMOIIPOM3BOJILHOTO MPOTEKaHUs PEaKIMU B MPSIMOM
HaIpPaBJICHUH TIPU CTaHAAPTHBIX YCIOBUSX.
11. Vkaxure creneHp okuciaeHus kKaxnaoro aroma B BemiectBax P, HNOsz; u NHs.
OrnpenenuTe OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA ATUX BEIIECTB (BEIIECTBO
MOXET OBITh TOJBKO OKUCIMTENIEM, BEIIIECTBO MOXKET OBITh TOJIBKO BOCCTAHOBUTENIEM,
BEILIECTBO MOXXET ObITh U OKHCJIUTEIEM U BOCCTAHOBUTEJIEM B 3aBUCUMOCTH OT YCIIO-
BHI). YKaxuTe, KaKoe U3 MPUBEAECHHBIX MPOLIECCOB
NaCrO,; — NayCrOg4; Au,03 — AU npeAcTaBisioT co00l OKHCIEHHE, a KaKOe — BOC-
cTaHOBJIeHHE. HanummuTe 3J1eKTpOHHBIE YPABHEHMUSL.
12. Hanuimute ypaBHEHUS peakiuil, HauauTe Kod()PUIIMEHTHI B 9TUX YPABHEHUSIX ME-
TOJOM OJJIEKTPOHHOTO OallaHca, ypaBHSNTE peakiuio. PaccunTaiiTe SKBUBaJICHTHI
OKHUCIIUTEIS U BOCCTAHOBUTETIS.

K>SO3; + KMnO4+ H,SO4 — MnSO, +

SO, + KMnO4+ H,O — MnO, + ...

13. Hanumure ypaBHEHUS 3JIEKTPOIHBIX MPOIIECCOB MPH DJICKTPOJIU3E BOJIHOTO pac-
tBOpa coiu AgNO; ¢ rpaduToBsiM aHog0M. PaccunTaiiTe Macchl BEIIECTB, BbIICIUB-
IIUXCSl HA KaTOJIe U aHOJIe TIpH cuJjie Toka I= 7a 3a Bpems t= 4 yac.
14. Tlonws3ysck TabauUIIEeH CTAaHIAPTHBIX JICKTPOIHBIX TOTEHIIUAIOB, COCTABHTE CXEMY
raJIbBAaHUYECKOTO AJIEMEHTAa, COCTOSIIEro U3 1Byx MeTamioB Ag u CO, morpy>KeHHbIX
B pactBophbl ux coiieit ¢ koHuenrpauueit Cy=0,07 M u Cy=0,025 M cOOTBETCTBEHHO.
PaccuuraiiTe moTeHIMAaNbl KaXXI0ro JIeKTpoaa. Hanumure ypaBHEHHST KaTOAHOTO U
aHOJIHOTO TIpoIIeccoB, TokooOpasytomryto peakuuto (TOP) u paccuutaiite 3/[C storo
AJIIEMEHTA.
15. XKene3noe nuzaenne MOKpbUIM CBUHIIOM. Kakoe 3TO MOKPHITHE — AaHOJIHOE WM Ka-
TogHoe? Hamuiure ypaBHEHUSI aHOJHOTO U KAaTOJHOTO MPOIECCOB KOPPO3UH 3TOTO
W3J1ENINS IPU HAPYLIEHUH TTOKPBITHS BO BIAXKHOM BO3[IyX€ U B KHCIION CpELE.
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3. IlepeyeHb BONPOCOB, BBIHOCMMBIX Ha TMPOMEXYTOUHYIO ATTECTAIHIO
(3K3aMeH):

1. AtomMHO-MONEKysApHOE yuyeHue. OCHOBHBIE XMMHUYECKHE MOHATHS: aTOM, MOJIE-
KyJIa, 3JIEMEHT.

2. OCHOBHBIE CTEXMOMETPUYECKHUE 3aKOHBI XMMUU. 3aKOH COXPAHEHUS MacCChl Belle-
CTBa

3. 3aKOH MOCTOSTHCTBA COCTaBa. JKBUBAJICHT. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTapO.
MonbHbIl 00bEM rasa.

4. Dueprerudeckue 3QPEKThl XUMUUECKUX PEaKIIUM.

5. Ctpoenue atoma. fnepHas mojenb aroMa. CTpoeHHE 3JIEKTPOHHOU O00JIOUKH
aToMa Bojopoja 1o bopy.

6. JIBolicTBEHHas KOPIYCKYJISIPHO-BOJIHOBAsi MPUPOJIAa JIEKTpoHA. YpaBHeHue /Jle-
Bbpoiins. AtoMHas opOuTab.

7. XapaKTEepUCTHKA SHEPTUU AJIEKTPOHA YETHIPbMS KBAHTOBBIMU YU CIIAMM.

8. IIpuunun [Taynu. [IpaBuiio I'yHaa. DneKTpoHHAsI EMKOCTh YPOBHEN U MOIYPOBHEN.
9. Pacnipenenenue 3JIEKTPOHOB B aTOMax MO YPOBHAM U noaypoBHsM. [IpaBuna Kieu-
KOBCKoOro. [Ipumepsr.

10. s, p, d, f - aIeMEHTBI M UX MECTO B IMMEPUOUICCKON CUCTEME XUMUYCCKUX IJICMEH-
toB JI.U1. Menneneena.

11. Ilepuonuueckuii 3axoH J[.1. MenneneeBa. CoBpemeHnHas (opMyIHpOBKa IEPHO-
JIAYECKOI0 3aKOHA.

12. Ctpykrypa nepuoauueckoit cucremsl J[.M. MenneneeBa. XapakTepucTrKa TPy
Y TIEPUOJIOB.

13. KoBaneHTHas cBsi3b. MeXaHH3M BO3HMKHOBEHHS KOBaJeHTHOM cBsi3u. CBOMCTBA
COCJIMHEHUH C KOBAJIEHTHOM CBA3bIO.

14. JIoHOpHO-aKUENTOPHbI MEXaHW3M BO3HMKHOBEHHS KOBAJEHTHOW CBsi3u. Bomo-
pOAHas CBS3b U €€ 3HAUEHHUE B CBOMCTBAX BOJBI.

15. MonHas c¢Bs13b. MexaHu3M BO3HUKHOBEHUSI HOHHOU cBI3U. CBOMCTBA COeIUHEHUI
C MUOHHOMU CBA3BIO.

16. CkOpoCTh XUMHUYECKUX PEAKIIMK, 3aBUCUMOCTh CKOPOCTH OT Pa3IUYHBIX (haKTO-
POB.

17. BnussHUE KOHIIGHTPAIIMK PearupyromuX BEIIECTB Ha CKOPOCTh XUMHUECKUX PeaK-
1uii. OCHOBHOM 3aKOH XUMHYECKOW KUHETUKU. KOHCTaHTa CKOPOCTH XUMUYECKHUX Pe-
aKI¥i ¥ e¢ (PU3UICCKHUI CMBICII.

18. 3aBUCMMOCTH CKOPOCTH XMMHUYECKHUX peakiuii oT Temneparypsl. [IpaBuio Bant-
Todda.

19. AKTUBHBIE MOJIEKYJIbI U SHEPTHS AKTUBAIIUU.

20. Katanu3. MexaHu3M JeHCTBHUS KaTalu3aTOPOB.

21. O6patumMble U HEOOpaTUMbIE XUMUYECKHE MPOLIECCHl. XUMUYECKOE PAaBHOBECHE.
22. KoHCTaHTa XMMUYECKOT0 PaBHOBECHSI TOMOTEHHBIX U T€TEPOTEHHBIX peaKiuii (3a-
KOH JIeUCTBYyIOIIUX Macc). [Ipumepsr.

23. [Ipunnun Jle-1llaTtense. dakTophl, CMENIAIOIINE XUMUYECKOE PAaBHOBECHE.
24.OCHOBBI TEpMOJMHAMUKU. BHYTpeHHsIs1 SHEpTHS U SHTabIUs. [IepBblii 3aK0H Tep-
MOJIMHAMUKH.
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25. Tepmoxumus. 3akoH ['ecca.

26. TermoBo 3 (PeKT XUMUUECKOMN pEeaKIIUH.

27. Ilpunnun pacuera TerioBoro 3ddexra peakiuu. TermmoTra oOpazopanus. TemioTra
HEUTpaJIU3aIUU.

28. OOpaTtumbie U HeoOpaTUMbIe Mpoliecchl. HampaBieHHOCTh MaKpOCKOIMUYECKHUX
MIPOIIECCOB. DHTPOIIHUS.

29. Bropoii 3akoH TepMmoanHamMuku. [IoHATHE SHTPOIHH.

30. Oueprus ['m66ca. Onpenenenne ycIoBU paBHOBECHUS M HAITPABICHHOCTH IIPOIIEC-
COB TI0 U3MEHEHUIO TEPMOJIMHAMUYCCKUX (DYHKITHI.

31. TpeTwii 3aKOH TEPMOJUHAMUKH.

32. Ilonarue o qucnepcHBIX cucteMax. Kiaccudukarus QUCTepCHBIX CUCTEM TI0 ar-
pPETaTHOMY COCTOSHUIO M pa3MepaM YacCTHIl AUCTICPCHOH (a3bl.

33. I'uaponus. Tumbl ruapOaN3a, KOJTUIECTBEHHBIC XapaKTePUCTHUKU THAPOIHA3A.

34. I'maponu3s no katuoHy. KoHCTaHTa U cTeNeHb THAPOIN3A.

35. I'maponus no annony. KoHcTaHTa ¥ CTENEHb TUAPOJIN3a.

34. 'uaponu3s Mo KaTUOHY U aHMOHY. KOHCTaHTa U CTENEeHb TUJIPOJIN3a.

36. MonHoe npousBeaeHue Bobl, Bogopoaubiii "pH" u ruapokcmipbii "pOH" mo-
Ka3aTelid, UX B3aUMOCBSI3b U pacyer.

37. Okucnurens u BoccraHoBuTelb B OBP, MeTon anekTpoHHOr0 6anaHca ajis moiy-
yeHus kodpdurmentos B OBP.

38. CocraBieHue 31eKTpoHHOro Oananca u Hanucanue OBP.

39. DnexTpoaHbIe TOTCHIHUAIBI. [I[pUYMHBI NX BOZHUKHOBEHHUS.

40. Psan HanpspKeHUS METAJLIOB, €T0 MCIOJIB30BaHUE IS CO3JaHUS TalbBAHMYECKUX
anemMeHTOB. CoMoCTaBUTh CBOMCTBA METAUIOB B COOTBETCTBUU C PACIOJIOKEHUEM B
BOJIOPOJAHOM IIKaJI€ MOTEHIINAIOB.

41. YCcTpoMCTBO TAIbBAHUYECKOTO AjieMeHTa Jlanuaiisi-Axkoou. YpaBHEHUS DJIEKTPO/I-
HBIX MIPOIIECCOB, TOKOOOpA3yIolas peakiys U pacyeT 3.7.C.

42. YcTpoHCTBO KHCIOTHOTO aKKyMyJSITOpa. YPaBHEHUS AJIEKTPOJHBIX MPOLIECCOB,
3apsIIKU U Pa3psALIKU aKKyMYyJISTopa.

43. YCcTpoiCTBO MIETOYHOT0 aKKYMYJISITOpa. Y paBHEHUS 3JIEKTPOIHBIX IMPOLECCOB, 3a-
PAIKH U pa3psaKd aKKYMYJISTOpa.

44. YerpoiictBo 0atapeun (Zn-Mn). YpaBHEeHHUs 3JIEKTPOAHBIX MPOIIECCOB.

45. YCTpoKCTBO CTaHAAPTHOTO BOJOPOJHOTO JIEKTpoa. YpaBHeHHe HepHera.

46. I'anpBaHnveckuit 3ieMeHT. OCHOBHbBIE TPUHIIUIIBI €r0 Pa0dO0ThI, 3aNUCh TaJIbBaHU-
yeckou 1enu, ypasaenue TOP.

47. DNeKTpoan3 pacIiuiaBoB AJIEKTPOJIUTOB. [IpakTuyeckoe mpuMeHeHne AIEKTPOoIIn3a
pacruiaBa CoJiei.

48. Dnextpoau3 pacTBOpoB cosel. [lopsiiok BeIAEIEHNSI KATHOHOB M aHUOHOB Ha AJIEK-
TpoJax.

49. 3akonsl Dapajes 1y anekTponnsa. [I[pakTuyeckoe NpuMeHEHUE AIEKTPOIHN3a.
50. DneKTpon3 ¢ pacCTBOPUMBIM aHOJIOM. [IpakTHueckoe MpUMEHEHHUE IIEKTPOJIN3a C
PacTBOPUMBIM aHOJIOM.

51. Kopposus metamios. Kimaccudukaimsi Koppo3nOHHBIX TIPOIIECCOB.

52. OCHOBHBIE PUHITUIIBEI K METOJIBI 3AIIUTH OT KOPPO3UH METAIIIIOB.

53. MeTannuyeckue MOKphITHSA. AHOJAHBIE U KaTOAHBIE.

54. Xumudeckasi OCHOBa aTMOC(hEpHON KOPPO3UU METAILIOB.
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55. XumMuueckas u JeKTpoxuMudeckas koppo3us. [IpuBenure npumMepsl, ypaBHEHUS
peaKiuu.

56. Koppo3usi MeTasioB B pa3IMUHbIX CpeAaxX. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
NPUPOBI METaJIA.

57. IlpakTnyeckoe NpUMEHEHHE aHOHBIX TOKPBITUI HAa METaJUIax.

58. IIpakTryeckoe NpUMEHEHHE IEKTPOIIU3a JJIsl 3AIIUTHI OT KOPPO3HH.

59. KaToanas 3anmTa OT KOppO3uu. IIEKTpoOXuMUUeckast ocHoBa. [I[paktuueckoe npu-
MEHEHUE.

60. AHosiHas 3ammTa. DIEKTPOXUMUYECKass OCHOBA. [[pakTrueckoe NpuMeHEHHE.

6.2. Onucanue nokasarteje u KPUTEPUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUEC
IHIKAaJ OICHUBAaHUSA

Kpurepuu onneHnBaHus pe3yJibTaToB 00y4eHUsA

Ouenka Kpurtepum oneHnBaHus
Bricokuit ypoBeHp | OLEHKY «OTJIMYHO» 3aCTyKHBACT CTYAEHT, OCBOMBILINN 3HA-
«5» HUS, YMEHUS, KOMIIETEHIIMU U TEOPETUUECKUI MaTepuan 0e3
(oTM4HO) poOEJIOB, BHIMOJIHUBLINKN BCE 33a/IaHUsA, TPELYCMOTPEHHbIE

y4eOHBIM TUIAHOM Ha BHICOKOM Ka4€CTBEHHOM ypOBHE, IIPaK-

TUYECKUE HAaBBIKHU MPO(HECCUOHATHHOTO MPUMEHEHHS OCBOCH-

HBIX 3HAHUN CPOPMUPOBAHBI.

Komnerenuum, 3aKkperuieHHbIE 332 JUCHUIUIMHON, cOPMHPO-

BAHbI HA YPOBHE — BHICOKHIA.

Cpenuuii ypoBeHb | OLIEHKY «XOPOIIO) 3aCIyKUBAET CTYACHT, IPAKTUYECKH TOJI-

«» HOCTBIO OCBOMBIIMI 3HAHUS, YMEHUS, KOMIIETEHI[MU U TEOpe-

(xoporiio) TUYECKUN MaTepuall, yueOHbIC 3a/1aHUsI HE OIIEHEHBI MAKCH-

MaJIbHBIM YUCJIOM 0aJIJIOB, B OCHOBHOM C(hOPMUPOBAI MPaK-

TUYECKUE HABBIKHU.

KoMmnereHumnu, 3aKpervieHHbIE 32 TUCUUATUIMHOM, ¢opMHpo-

BaHbI HA YPOBHE — XOPOLIHii (CpeIHuii).

[Toporosslii ypo- | OLIEHKY «yIOBJIETBOPUTEIIBHOY 3aCIYKHUBAET CTY/ICHT, Ya-

BEHB «3» CTUYHO M C IpoOeIaMyi OCBOUBIIHMI 3HAHUS, YMEHUSI, KOMIIC-
(YIIOBIIETBOpH- | TCHIIMHU M TCOPETHUCCKUI MaTepHuall, MHOTHE yueOHbIC 3a/1a-
TEJIbHO) HHS 1100 HE BBINOJHUII, 1100 OHHU OIEHEHBI YHCJIOM 0aJIJIOB,

OJIN3KUM K MUHUMAIbHOMY, HEKOTOPHIE MPAKTHIECKUE
HaBBIKU HE C(DOPMUPOBAHBL.

KomnereHumnu, 3aKperieHHbIE 32 TUCUUATUIMHOM, ¢OopMHpo-
BaHbI HA YPOBHE — 10CTATOYHbIM.

MunumanbsHbii | OLEHKY «HEYAOBIECTBOPUTEIBLHOY 3aCIyKMBAET CTYACHT, HE

YPOBEHb OCBOMUBIIMN 3HAHUS, YMEHUS, KOMIIETCHIIUH U TEOPETUUECKUN
«2» Matepuall, yueOHbIC 3a/1aHUsI HE BBIMOJHEHBI, TPAKTUUECKUE
(HEeYIOBJIETBOPHU- | 3HAHUS HE CHOPMUPOBAHBI.
TEJIbHO) KomnereHuuu, 3aKkperuieHHbIE 3a JUCHUIUIMHOM, He cdop-
MHPOBAHBI
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CucremMa peiiTHHIOBOI0 Y4¢éTa 3HAHUI M HABBIKOB CTYJIE€HTOB:

OuenuBaemsblii mapametrp | MaTepBan | [oBTOp- PerituHroBas onexka
OLCHKH HOCTBH
ITocewenne Jlexkmun 0-1 8 0-8
JlaGoparopHbie 2-5 10 20-50 20-88
paboThI
Texymas PacuetHpie  pa- 8-15 3 24-45
OLICHKa 3HaHWH | OOTHI
Y HaBBIKOB TectupoBanue 2-5 12 24-60
KonrposnbHast 10-20 3 30-60 78-165
pabora
HToroBas cymma OajsioB 98-223
JuddepeHnmanyss ”TOroBOM OLEHKH (aBTOMAT)™* nomyck — 100-149
3—-150-179
4—-180-199
5—-200-223

* [Ipumeuanue: Ha ycmoTpeHue JieKkTopa pu CBOEBPEMEHHOM BBIIIOJHEHHUH Jlabopa-
TOPHBIX padOT, PaCUETHBIX PA0OT U MOCEIICHUH JICKIIH.

7. YueOHO-MeTOANYeCKOe U HHPOPMAIIMOHHOE o0ecrieueHre JUCHUIINHbI
7.1 OcHOBHAas1 JIUTEpaTypa
1) Xumust [ DnekTpoHHbIN pecypc]: yaeOHoe ocobue / E. A. Ymokuna, H. K. MapTtsI-
HOBa ; Poccuiickuil rocynapcTBeHHbIN arpapHbiii yHuBepcuteT - MCXA umenn K. A.
TumupszeBa (MockBa). - DEKTpOH. TeKCTOBbIE 1aH. - Mocksa : PTAY-MCXA um. K.
A. TumupsizeBa, 2016. - 121 c. : puc., Tabi. - 3arj. ¢ TUTYJL. SKpaHa. - DJIEKTPOH. BEp-
cusl mied. myosmkamnuu . - bubmuorp.: c. 119 (14 nass.).
Ccoinka Ha mojHbIN TekeT: http://elib.timacad.ru/dl/local/414.pdf
2) XuMus ¢ MpUMepaMH peIeHus 3a1a4 [ DIeKTPOHHBINH pecypc] : yueOHoe mocooue /
E. A. Ymokuna, JI. FO. [Iémuna, A. JI. JImutpeBckuii ; Poccuiickuil rocy1apcTBEHHBII
arpapubiii yauBepcuteT - MCXA umenu K. A. Tumupszesa (Mocka). - DIeKTpOH.
TekcTOBBIE JaH. - MockBa : PTAY-MCXA um. K. A. Tumupssena, 2016. - 109 c. : puc.,
Ta0J1. - 3arj. ¢ TUTYJL. dKpaHa. - DJIEKTPOH. Bepcus red. myoaukaruu . Cchliika Ha MoJI-
HbI TekcT: http://elib.timacad.ru/dl/local/413.pdf
3) Xumwus : yueonuk / JI. H. biimuaos, U. JI. [Tepdunonra, T. B. Cokxonosa, JI. B. FOMa-
meBa. - Cankr-IleTepOypr : Jlanp, 2021. - 272 c. - ISBN 978-5-8114-2038-4. — TekcT:
ANEeKTpOHHBIM //  JlaHb : 3JeKkTpoHHO-OMOmMoTewyHas cucrema. - URL:
https://e.lanbook.com/book/168927.
7.2 JlonotHUTEJIbHAS JTUTEPATypa

1. O6mas xumus [Tekct] / H. B. KopoBuH. - 2-¢ u3z., ucnp. u gom. - M. : Beic.
k., 2000. - 558 c.

2. Heopranmueckas xumust [Tekcrt] : yueOHuk s c.-x. By30B / I'. I1. XomueHnko,
. K. llutoBuy. - 2-¢ uza., nepepad. u gor. - M. : Beicmas mkosna, 1987. - 464 c.

3. O6mas xumus [Tekct]/ H. JI. I'nunka ; pen. Pabunosuu B.A. - 23-e u3z., ucnp.
- JI. : Xumus, 1983. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. ImeH. ykas3.: ¢. 685-
686. ITpeam. ykas.: c. 687-712

4. 3anauu u ynpaxHenus no oomedt xumuu [ Texcr] / H. JI. I'nunka ; pex.: Padu-
HoBUY B.A., Pyouna X.M. - 24-e uza., ucnp. - JI. : Xumus, 1986. - 272 c.
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7.3 MeToguueckne yKa3aHusl, peKOMeHIalluu
U Ipyrue MaTepuaJibl K 3aHATHAM

1. Vmoxkuna, E.A. Jlekiiun o xumun/E.A. Yarokuna, B.E. Konomnies, M.B. Tauaes,
A.A. CyBoposa, C.A. baunnukos. — M.: MDCX. — 2020. -162 c.
2. Ymokuna, E.A. Xumus. Ipaktukym no xumun/ E.A. Ymokuna, JL.IO. [lemuna,
AJL Imutpesckuii. — M.: MI'AY. —2014. - 90 c.
3. Ymokuna, E.A. OcuoBsl ananutnueckoit xumun/ E.A. Ymokuna, H.K. MapteiHosa.
— M.: Pocundopmarpotex. — 2017. — 76 c.
4. Ymokuna, E.A. OcHoBHble Bonpocs! o0mieit xumuu/ E.A. Yatokuna, H.K. Maptei-
HoBa. — M.: PTAY-MCXA. —2014. - 90 c.

8. Ilepeyenr pecypcoB HH(POPMAUMOHHO-TEIEKOMMYHHUKAIMOHHON CeTH
«HTEpHET», HEOOXOAUMBIX JJIsl OCBOECHHS THCIUTLINHDBI:

www.elibrary.ru — snextponHas OubnmuoTeka, coaepkut crathi u3 Oosee 30 000
KYPHAJIOB- OTKPBITHIN TOCTYTI,

bd.vinitiru  ba3za gaHHBIX «XHMUS» BcepoccHHCKOTO HWHCTUTYTAa HAy4dHOHW |
texuudeckoit unpopmanuu (BUHUTH) — oTkpeITHIN AOCTY,

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

9. IlepeyeHb NPOrPAMMHOI0 O00€eCIICYECHUS

1. ITporpamma ACD ChemSketch — xumuueckuii penakrop.

2. [Iporpamma Microsoft Office Excel — quist paboTs! ¢ Tabnuamu, 6a3amMu TaHHBIX
U rpaduKamu.

TpeboBaHus K NPOrpaMMHOMY O0eCIIeYeHHIO Y4eOHOr 0 mpouecca

HanmeHnoBanue
Ne . HaunmeHoBanue Tun I'on paspa-
paszaena yueOHoit ABTOp
n/n NPOrpamMMbl NMPOrpamMMbl 00TKH
AUCHUITHHBI
1 OcHoBHbIE IOHATHS U 3a- ACD ChemSketch I'papuueckas, ACD Labs 2015
KOHBI XMMHH. pacueTHas
KI/IHCTI/IE(& XUMHUUYECKUX Avogadro I'papuueckas, GNU 2013
peakuui 1 XMuMU4ECKOe pacueTHas
paBHOBeCHE I'papuueckas,
2 . . pacuyeTHas,
Microsoft Office pabota c Tab- | Microsoft 2010
Excel
JIAIIaMH, Oa-
3aMHU JJAHHBIX
DJeKTpuuecKas I1cco- I'paduccxas
3 |mwmanus. pH, ruaposus ACD ChemSketch | P | ACD Labs 2015
. pacueTHas
CcoJIeH.
4 OKuCIUTENbHO-BOCCTA- ACD ChemSketch I'paduaeckast, ACD Labs 2015
HOBUTEJIbHBIE PEAKIIUU pacueTHas
5 DNEKTPOXUMHUYECKHE ACD ChemSketch I'paduueckas, ACD Labs 2015
POLECCHI pacueTHas

10. Onucanne MaTepuaabHO-TEXHUIECKON 0a3bl, HECOOXOIUMOM IJIsi OCYIIECTBICHUS
00pa3oBaTeILHOTO MPOIEcca IO AUCITUTIIINHE
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Tabmura 10

Cgenennsi 00 00eCIe4eHHOCTH CNIENMAJIN3HPOBAHHBIMY JIA00PATOPUSAMU
HanmMeHnoBanue criennanib-
HBIX TOMEIICHUH 1 IoMe-
HMICHUH JI711 CAMOCTOSATENb-

HOU paboTHI
(Ne yu. koprryca, Ne ayn.)
1 2
kopryc 22, ayautopus 201 1. Crosbl taboparopusie — 10 wmit.
2. Tabypetkwu - 30 miT.
3. Cton mpenoiaBatenbCkuil — 1 mr.
4. BeiTspkHOM 1kad — 2 1.
5. ocka yuebnast - 1 mrT.
6. bans komOuHMpoBaHHas - 2 mt.- (210134000000411,
210134000000412)
7. pH metp - 1 mr. - (210134000002545)
8. Becol nmpenm3uonnbie - 1 mr.- (410134000001398)
9. Muctmmisirop J[3-25 — 1 mir. - (410134000000191)
10. Lientpudyra nadoparopuas - 1 wr. -(410134000000819)
11. Becor moprmornsie SK-1000 - 1 mrt.- (210134000000413)
12. Biiok nuranwus - 1 mr. -(210134000001659)
kopnyc 23, ayautopus 12 1. Ctonel maboparopusie — 10 miT.
2. Tabypertku - 20 mrt.
3. Cron npenogaBaTebCKuii — 1 mrT.
4. BoiTsoxHOM mikag - 1 .
5 Tabypetkwu - 10 .- (210136600002899)
6. Jlocka aynurtopHast - 1 mt. -(410136000004314)
7. On. neusb conpotusieHus - 1 mr.- (410134000000193)
8. bans komOuHUpoBaHHas - 2 mit.- (210134000000409,
210134000000410)
9. lentpudyra naboparopHo-KIHMHUYECKas - 1 IT.-
(410134000000192)
10. ®oromerp KDK3 - 1 mir. - (410134000000186)
11. pH metp MutmuBonbT™eTp - 2 1T. -(410134000000189,
410134000000190)
12. Illka¢ mis Oymar - 1 mr. - (210136000001006)

JI71st caMOoCTOSITENIbHOM PabOThl CTYIEHTOB UCTOJIBb3YIOTCA pecypcehl LlenTpas-
HOl HayuHoU OmOnmorexku mmeHnn H.M. JKenesnoBa, Bkrouaromnue 9 yuTaabHBIX 3a-
JIOB, OPraHU30BAHHBIX 110 MPUHIIMITY OTKPHITOTO 10CTYyMa U ocHamieHHbIX Wi-Fi, wuH-
TEPHET-AOCTYIIOM, B TOM YHCJE 5 KOMIIBIOTEPU3UPOBAHHBIX UHUTAIBHBIX 3aJI0B, a
TaKXKe KOMHATBI CAMOIIOJTOTOBKHU B OOIIEKHUTHAX Ne 4 1 NoS5.
11. Meroauyeckue peKOMEHIAIUM CTYACHTAM 10 OCBOCHHUIO TN CIUIJINHBI

OcCHaIIeHHOCTh CIIEHHUATIBHBIX TOMENIEHUI U ITOMe-
IMICHUH JJI1 CAMOCTOSITEIbHOM pabOThI

J1J11 OCBOEHUS TUCIUIIINHBI « XUMHUSD) YHAIIUMCS HEOOX0IUMO UMETh yUeOHBIE
nocoOus v ieKuuu. J1Jis yCcrienHoro BeIMOIHEHUS Ta00paTOPHBIX padOT, CTYEHT J0JI-
KEH CAMOCTOSITEIBHO TOTOBUTHCA K KaXJAOMYy JaOOPATOPHOMY 3aHSTHIO, a TaKkKe
CTpPOTO BBIMIOJIHSATH MpaBuiia paboThl B XUMUYECKOU JabopaTopuu.

[ToaroToBka Kk 1a00paTOPHOMY 3aHSITUIO BKIIOYAET B ce0sI MOTHOE U AETAIbHOE
O3HAKOMJIEHUE C TEOPETUUECKUM MaTEPUATIOM 110 U3y4aeMOU TeMe, a TaKKe TIIATEb-
HOE U3yYEeHHE METOAUKHU MPOBEACHHUS TA0OPATOPHOU PabOTHI.
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KauecTBo BbIMONHEHUS Ka)XXA0H 1a00paTOpHOM pabOThl OLIEHUBAET U (PUKCH-
pYET IpenoaaBaTelb.

BakHpIMU 3Tanmamu BBINOJHEHHS MPAKTUKYMa U OCBOCHHSI TEOPETUUYECKOTO
Kypca XHMHUH, SIBIISIIOTCS MHIMBHUAYaJIbHbIE pacyeTHbIe PaOOThl U TECTUPOBAHMS.
OneHku 3a pacyeTHbIe pPabOThI, HApaBHE C OLIEHKAMU 32 YCTHBIE OTBEThI, YUUTHIBAIOTCS
TIPY ITOJIBEICHUH UTOTOB OCBOCHHUS IIPAKTUKYMA.

Ha nepBoM 3aHSATHH BCe CTYIEHTHI 3HAKOMSITCS C IIpaBUJIaMU TEXHUKU Oe30mac-
HOCTH ¥ 00s13aHbI CTPOT'O BBINIOJIHATH UX IPHU IPOBEJIEHNHU BCEX JTA0OPATOPHBIX PAdOT.

[Ipomyck 3aHsTHI1 0€3 YBAXKUTEIbHON IPUYNHBI HE JOMYCKAeTCs. 3aJ0JKEHHO-
cti (mpomylieHHbIe J1abopaTopHble paboThl, HEMPOBEPEHHbBIE PAaCUETHHIC 3aJaHUS,
HEBBITIOJIHEHHBIE KOHTPOJIbHBIE PA0OTHI) TOJKHBI OBITh JTUKBUAUPOBAHBI.

Buabl n gopmbl 0TPa0OTKH NPONYIIEHHBIX 3aAHATHH

Tekymue 3a10KEHHOCTH 0 UHAWBHUAYaJIbHBIM JOMAIIHUM 3aJaHUSIM, TECTH-
POBaHMIO U 3aIlUTE JAOOPATOPHBIX PadOT OJKHBI OBITh JTUKBUIUPOBAHBI B TEUCHHE
HEJIEeNH MOCJe CPOKa, 0003HAUEHHOr0 B TEMaTHUECKOM ILIaHE JIaDOpaTOpPHBIX padoT,
BO BpeMs onpefenseMoe npenojasareneM. CTyAeHT, IPONYCTUBIIUHN 3aHATUS 0053aH
oTpaldoTaTh MPOMYIIEHHBIE JJabopaTopHbie paboThl. OTpaboTKa 1a00paTOPHBIX pabOT
OCYILECTBIISIETCS B PUCYTCTBUU IIPENOAABATEIS.

CryneHT, He TOCENIaBIIMKA WM MPOMYCTUBIINM OOJBIIOE YUCIO JICKIIUN, JJIs
JIOIyCKa K 9K3aMEHY JTOJKEH MMPEIOCTABUTh PYKONIMCHBINA KOHCIIEKT JIeKUui. CTyaeHT
MOJIy4aeT JOIYCK K 3K3aMEHY, €CJIH BBIIIOJIHEHBI BCE J1aOOpaTOpHbIE padOThI, pacueT-
HbIe pabOTHI U KOHTPOJIbHAS padoTa.

12.MeToan4ecKkue peKOMEHAAIMH MPENnoJaBaTesiM M0 OPraHu3amun 00y4eHust
Mo AMCIUIIJINHE

Crnerudukoit TUCIUIUIMHBI « XUMUSD» SBISETCS HEpa3pbhIBHAS CBS3b TCOPUU C
MpakTUKoi. TeopeTnueckrue 3HaHus1, KOTOPbIE€ CTYJICHTHI MOJIY4YalOT Ha JICKIMX, O/1-
TBEPIKJIAFOTCS M YCBAMBAIOTCS Ha JIAOOPATOPHBIX 3aHATHX. JIJIsl yCIIEITHOTO YCBOCHUS
Marepuajia HeOOXOAUMbI 3HAaHUS XUMHUHU B 00beMe IMKOJBbHON MPOrpaMMBbl U 3JIEMEH-
TapHOW MaTeMaTuKH. /{715 MOBBIIIEHUS] YPOBHSI 3HAHUM MO XUMHH Y CTYJIEHTOB, HEOO-
XOJIMMO MCKATh MYTU COBEPILICHCTBOBAHUSI METOUKHU MPETOJaBaAHUSI:

— UCMOJIb30BaHKUE PA3HOOOPa3HBIX (OPM, METOJIOB U MPUEMOB aKTUBU3AIIUHU T1O-
3HABaTEJIbHOU JIEATEIbHOCTH yYalIuxcs (B T.4. aKTUBHBIX U UHTEPAKTUBHBIX);

— HCIOJIb30BaHME HATJIAIHOTO MaTepuaa: TabJull, pUCYHKOB, CXeM, IPUPO/I-
HBIX MUHEPAJIOB, IEMOHCTPAIIHS OMBITOB; KOMIBIOTEpU3AIIHS O0yUCHHUS;

— pelIeHHEe XUMHYECKUX PACUETHBIX M DKCIIEPUMEHTAIBHBIX 3a7a4 KaK METO/I
OOyYEHHS XUMHUH,

— HCIOJIb30BaHUE PA3IUYHBIX (OPM OpraHU3aAIUU CaMOCTOSTEIbHONU PadOThI
CTYJICHTOB: WHJMBUAyaJbHasl, TPYIIIOBasi, KOJJIEKTUBHAS;

— OpraHu3aiys WHJIUBUAYATIbHOU padOThl CTYICHTOB C YYETOM YPOBHSI ITOJITO-
TOBKH;

— CHCTEMaTUYECKHI KOHTPOJIb PA3IMYHBIX BUIOB B IIPOIIeCCe 00yUCHUSI.

IIporpammy pa3zpadoraJia:

Vaokuna E.A., 1.T.H., TOIIEHT
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PELEH3US
Ha padouyro nporpammy aucuuiinabl 51.0.08 «Xumus» OIIOII BO
no HanpasJjennio 35.03.06 — «Arpoun:kenepus», HanpaBJeHHOCTh: «L{udposbie
TeXHHUYECKHE CUCTeMbI B arpoOu3Hece»
(kBamupukanms BIMYCKHUKA — 0aKaJaBp)

[TynseBbiM Huxonmaem HukonaeBuyewm, moneHToM Kadeapbl TPaKTOpPOB U aBTOMOOHIIEH
®I'bOY BO «Poccuiickuii rocygapcTBeHHbIN arpapubliil yauepcuteT — MCXA nmenu K.A.
TumupsizeBa», KaHIUJATOM TEXHUUYECKHUX HAYK (J1ajiee 1o TEKCTY PELEH3EHT), IPOBEACHA pe-
1eH3us padoueit mporpammel qucturuMHB «XuMus» OITOIT BO mo nanpasnenuto 35.03.06
— «ArpomnH;KeHepHs», HAPABICHHOCTH: «DIEKTPOOOOPYI0BAaHUE U DJICKTPOTEXHOJIO-
TUN», K ABTOMaTH3ALMS U POOOTU3AIUS TEXHOJIOTHUYECKUX MPOIECCOBY (bakamaBpHar),
pa3pabotanHoil B ®I'BOY BO «Poccuiickuil rocy1apcTBEHHbIA arpapHblii YHUBEPCUTET —
MCXA nmenu K.A. TumupszeBa», Ha kadeape MaTeprualIOBEICHUS U TEXHOJIOTMH MAILIUHO-
ctpoenus (pa3zpabotunk — YmokuHa Enena AnartonbeBHa, mpodeccop Kadeapsl, TOKTOp
TEXHUYECKHUX HAYK).

PaccMoTpeB npescTaBiieHHbIE HAa PELIEH3UI0 MaTepUallbl, PEIEH3EHT IPHUILEN K CIIe1y-
IOIIIUM BBIBOJIAM:

1. [IpenbsiBnennas pabouas mporpamma AUCIHHUIUIMHBI «XUMHs» (Janee Mo TEKCTY
[Tporpamma) coomeemcmeyem tpedboBanusm ®I'OC BO no nampasnenuio 35.03.06 — «Ar-
poun:keHepusi». [IporpamMmma codeporcum Bce OCHOBHBIE pa3zienibl, coomeemcmayenm TpeOo-
BaHUSAM K HOPMATHBHO-METOJAMYECKUM JTOKYMEHTaM.

2. IlpencraBnennas B [IporpamMmme akmyansHocms yaeOHOW AUCIUIUTMHBI B paMKax
peanuzanuu OIIOII BO re nodnesxcum comnenuro — TMCUUILIIMHA OTHOCUTCS K 0230BOM YacTH
yaeOHoro nukia — b1.

3. [IpencraBnennsie B IIporpamMme uenu TUCHUTUIMHBL coomeenmcmayiom TpeOoBa-
HusiM ®I'OC BO nanpasnenus nanpasiyenuin 35.03.06 — « ATpouHIKeHePUs».

4. B coorBercTBHH ¢ [IporpaMmmoii 3a AMCHUIIIIMHON «XUMHUSI» 3aKperieHa 1 komne-
menyusa. Jlucuunnuna « XuMus» U npeactaBieHHas [Iporpamma cnocobna peanuzosams nx
B 00BSIBIIEHHBIX TPEOOBaHUSX.

5. Pezynomamut 00yyenus, npencraBpieHubie B [Iporpamme B KaTeropusx 3HATH,
YMETb, BIAJIETh coomeemcmeayom creuuduke u colepKaHui0 JUCIUIUIMHBI U 0eMOHCmpU-
PYIOM 803MOHCHOCHb TIOJTYUEHUS 3asIBJICHHBIX PE3YyJIbTaTOB.

6. O6mas Tpy10EMKOCTh AUCIHUIUIMHBI «XUMHUSD» COCTABISET 3 3a4€THBIX €IUHUIIBI
(108 yacoB).

7. ndopmanusg o B3aMMOCBSA3M M3y4YaeMbIX JUCHUIUIMH M BOIPOCAM HCKIIOYEHHUS
nyOnMpoOBaHUs B COJAEPKAHUU AUCIMIUIUH coomeemcmayem JeHCTBUTENbHOCTU. Jluciu-
Ha «XUMHS» B3auMocBs3aHa ¢ apyrumu auciumuimaamu OITOIT BO u yue6Horo miana
no HanpasyieHuto 35.03.06 — «ArpouH)eHEepHUs» U BO3MOXXHOCTh TyOJIMPOBAaHUS B COJIEpKa-
HUU OTCYTCTBYeT. [1OCKONBbKY NUCHUIUIMHA HE MpelycMaTpUBAET HAJUYME CIEIHUATIbHBIX
TpeOOBaHU K BXOJIHBIM 3HAHHUSM, YMEHHUSM M KOMIETEHIUSAM CTYACHTA, XOTS MOXET SIB-
JSTHCS MPEIIIECTBYIOMICH IS CTIEUANBHBIX, B TOM YHCIIE MPO(EeCCHOHATBHBIX JUCIUILINH,
HCIOJIb3YIOIIMX 3HAHUSI B 00JIACTH XMMHUHU B MPOo(ecCHOHANbHON JeATENIbHOCTH OaKanaBpa
110 JAHHOMY HaIpaBJIEHUIO MOATOTOBKH.

8. IlpencraBnennas [Iporpamma mpezmnonaraeT UCIOIb30BaHHE COBPEMEHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTUH, UCMIOJIb3yeMbIE NIPH pean3alliy pa3IudHbIX BUAOB Y4eOHOH pa-
00Thl. @OpMBI 00pa30BaTENbHBIX TEXHOJIOTUN coomeemcmayom cneupuKe TUCIHUTUIUHBIL.

9. IlporpamMma AMCHMIUIMHBI «XUMUS» MpEanojiaraeT 3aHATHS B MHTEPAKTUBHOMN

dbopme.
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9. Tlporpavma AMCIUMIIUHBL «XMMHs) TIPEUIONAracT 3amitt B MHTEPAaKTUBHON
bopme.

10. Bujsl, cojepykaHue M TPYHLOEMKOCTD CAMOCTOSITEIBHOM PadOTLl CTYACHTOB,
npecTasieHibie B [IporpamMme, coomeememeyiont TpeGOBaHMAM K I1OJITOTOBKE BBIITY CKHU-
xoB, cogepkanmmest 8o ®I'OC BO Hanpas/icuusn35.03.06 — «ArpoNHKCHEPASD.

11. IlpeacraBneHnbie 1 OMUCAHHBIC B ITporpamme HOPMbI mekyujeil OUEHKH 3HAHNNI
(pacueTHbIX PabOT M KOHIPOIBHOH paboTsl), coomeememsyon crenupuKe TUCIUIUTUHBT 1
TpeGOBAHMAM K BBITLY CKHUKaM.

12. ®opma TIPOMEKYTOHUHOIO KOHTPOJIA 3HaHUil CTYAEHTOB, IpejycMoTpenHas I1po-
IpaMMoii, OCYILECTBISETCS B pOpME IK3aMeHa, HTo coomeemcmeyemcTaTycy JMCIMILIMHDI,
KaK JMCLUAILTHHEBI (6a30Boit yacTi yueGHOro mukia — bl ®I'OC BO nanpasnenns 35.03.06 —
CATPOMHKEHEPUSA.

dopMbl OLEHKM 3HAHUH, NPEICTABICHHBIC B [Iporpavmme, coomeememeyiom CHelu-
(huKe JAMCUMILIUHE U TpeOOBAHHAM K BRIy CKHUKAM.

13. Vuebno-MeTo1iueckoe 00ecredeHne JIUCIHILIMHDL TIPEICTAaBICHO: OCHOBHOM 111~
TeparTypoit — 3 HCTO  JonoTHHTETbHOM auTepaTypoil — 4 HamMeHosaHus, MInTepHET-
pecypesl — 3 i w2 u coomeemcmeyem TpebosaHusM ®OI'OC BO HampabiIeHUS
35.03.06 — «Arp epHs».

14. M z —TexHHMYecKoe ofecrieucHUe IMCLUIIIMHBL COOTBETCTBYET CIICLH-
Brrve worwropsmn «XHMHS» M 00ECIEYHBACT MCIIOIb30BAHUE COBPEMCHHBIX obpa3oBa-

iy B TOM 9HCIC HHTEPAKTUBHBIX METOI0B O0Y4CHHUSL.

{ ¢ peKOMEHIALMH CTYICHTaM U METOIMYECKHE PEKOMCHALMM TIpC-
sETeTsM N0 ODrAHM3ALNH OOYYEHHs M0 JMCLMILIMHE HAlOT MPEACTABICHUE O CICIH-
e «XHMHI.

OBLIUE BbIBO/bI

Ha ocHoBasm mpos: 10if PElIeH3HH MOKHO CIe/IaTh 3aKIIOUYCHHE, YTO XapaKTep, CTPYK-
Typa ¥ coAepmaszne padoueii NporpaMMbl IHCHUILIHHEL «Xumusg» OITOIT BO no nampas-
geruto 35.03.06 — «ArpoHHKEHEPUS», HAIPABJIEHHOCTH: «DNEKTPOOOOPY10BaHHE U
3IE€KTPOTEXHOIOT iy, « ABTOMATH3alus U pOGOTH3AIMST TEXHOIOTMIECKUX MPOLEC-
coBY» (KBaTMQuKaLHs BHITYCKHHKA — akajiaBp), paspaboTaHHas npopeccopom Kagenpsl

MaTepUAIOBECHIS ¥ TEXHOIOTHH MAIMHOCTPOCHMS, NOKIOPOM TEXHHYECKNX HayK, H0-
nentoM YmokuHoi E A coorsercTByer TpeGoBanmam OI'OC BO. coBpemeHHBIM TpeGo-
BAHMAM DKOHOMHKH. PEIEKa TPYIa M MO3BOJMT MPK €€ peanusariy yCreHo obecreunTh
hOpMUpPOBAHHE 3AABICHHEIX KOMIICTCHIHMH.

Perensent: ITynses H.H.. 1ouent xadeapbl TPaKTopoB H asTroMobmwieit ®IBOY BO
«PoccHitckuil rocyIapCTBEHHBI arpapHbIi YHHBEPCUTCT — MCXA umenu K.A. Tumupsze-
Ba». KaHIMJIaT TEXHUUECKHMX HayK
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