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AHHOTAUMSA
padoyeit nporpammbl yueOHoi# aucuuminabl 51.0.08 «Xumus»
JJI51 MOATOTOBKHU OakajiaBpa mo HanpapJjeHuio 35.03.06 — «ArponH:keHepUs»,
HamnpaBneHHOCTB: «IeKTPOOOOPYI0BAHUE U AIEKTPOTEXHOIOT UM

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 BEILECTBA, OCHOBHBIE 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. Ilesb ocBOEeHMSI AUCUHUILIHHBI

[{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 IMCHUIJIMHBI B Y4e0HOM mpoliiecce
Jucnummaa « XuMus» BKIOUeHA B 00s3aTenbHbli epeueHb @I'OC BO, B muki
JTUCITUTIINH 06a30Boi yacTu. Peanu3zanus B qucturinHe « XuUMUs TpeOoBaHUN
dI'OC BO, OIIOIT BO ocy1iecTBisIeTcs B COOTBETCTBUU ¢ Y UE€OHBIM TIJIAHOM T10



HarnpanyieHuto 35.03.06 — « ArpouHKeHepusl», HaMPaBICHHOCTh: «DJIEKTPOOOOpYI0-
BaHUE M JICKTPOTEXHOIOTHI.

Pabouas ImporpamMma AU CHUIIIINHBI «XUMH» JJIsI MTHBAJIMIOB U JIWII C OI'PaHUYCH-
HBIMHU BO3MOKHOCTSAMHU 310POBbA p33pa6aTLIBaGTCH HHAUBUAYAJIBHO C Y4€TOM OCO-
OeHHOCTEH HCI/IXO(bI/IBHIIGCKOFO Pa3BUTHA, THANBUIYAJIbHBIX BO3MOKHOCTEH U COCTO-
SHHUA 300POBbA TAKHUX 06yqa10nmxca.

3. IlepeyeHb MUIAHUPYEMbIX Pe3yabTaTOB 00YYeHHS 110 JUCHMIIUHE, COOTHECEH-
HBIX C IVIAHMPYEMBbIMH Pe3yJIbTaTAMM OCBOCHHS 00pa30BaTeIbHOM IPOrpaMMbl

W3ydenne naHHOW y4eOHOM AMCUMIUIMHBI HAmpaBlIeHO Ha (OPMUPOBAHUE Yy
OOyJaroIIMXCcsi KOMIETCHITHH, MPEICTaBICHHBIX B TabymIie 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 3HAHUH
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
3ay1a4 mpodeCCuoHaIb-
HOHU JeATEIbHOCTH.

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
KOMMYHHKAIUX ITOCPEACTBOM
Outlook, Miro, Zoom, a Taxxe
MPUMEHSTH MOJy4YeHHbIE 3Ha-
HUS, yMEHUS U HABBIKU B
MPAKTUKE CEIbCKOXO35M-
CTBEHHOTO NMPOU3BOJCTBA




4. CTpyKTYypAa U COAepKaAHUE TUCHUIIMHBI
4.1 PacnipeesieHue TPYA0EMKOCTH JMCIUILJIMHBI 10 BUAaM padoT B ceMecTpe
O6m1as Tpy10€MKOCTh TUCIUIUIMHBI cocTaBisieT 3 3a4.e/. (108 gacoB), ux pacmpee-
JICHUE TI0 BHIaM pabOT B CEMECTpax MpeJICTaBICHO B TabIuIIe 2.

Tabmuma 2
PacnipenesieHue TPyA0€MKOCTH TUCHUILUINHBI IO BHIaM PadoT B ceMecTpe
Bcero TpynoémkocTb

Bux yueOHoi1 padoThl uac. cemectp Nel
O01mas Tpya0éMKOCTb JTUCIUILIAHBI 110 108 108
y4eOHOMY IIJIaHy
1. KonrakTHas pa6ora: 12,4 12,4
AyauTopHasi pa6oTa 12,4 12,4

| 6 mom uucne:

qnexyuu (J1) 4 4
nabopamopuvie pabomolt (JIP) 8 8
KOHMAKMHAS paboma Ha NPoMeNCymoyHOM 0,4 0,4
xoumpoie (KPA)
2. CamocronreabHasi padora (CPC) 95,6 95,6

camocmosmenbHoe uzyieHue pazoenos, ca-
MON0020mos8Ka (npopabomxa u nogmope-
HUe JIeKYUOHHO20 Mamepuala u mamepuana 27 77
VUeOHUKO8 U YueOHbIX NOCOOUl, N0020-

Mo6Ka K 1ab0pamopHuim pabomam, peuie-
Hue 3a0a4 u m.o.)

Konmponvnas paboma 10 10
Iloocomoska k 3K3amery (KOHMPOIb) 8,6 8,6
By npoMexxyToqHOTr0 KOHTPOJIS: DK3aMeH

4.2 Conep:kanue JUCHUILINHBI

Tabnuua 3
TemaTuyeckuil IVIaH Y4eOHOM IUCHUILINHBI
BHeayauTopHasn
HaumeHnoBaHue pa3ieioB u AyautopHasi padora
pasi Beero | Y MTOP P paoora CP
TeM TUCIHHUIINH I P | TIKP
Pasznen 1. «OcHOBHBIE
5 36 2 34

MTOHSITUSL U 3aKOHBI XUMHH
Bcero 3a 1 cemectp 36 2 34
Paznen 1. «OcHOBHBIE
3aKOHBI XUMUU. XUMUYECKUE
CBOMCTBA HEOPTAaHUYECKUX
BEIIIECTB)»

16 2 14




BueayautopHast

HaumeHoBaHue pa3ie/ioB U AyauTopHasi padora

N — Bcero padora CP
AHEH J_ | JP |NKP
Pazpnen 2. «Ctpoenue 12 9 10
BEIIIECTBA»
Paznen 3. «OcHOBBI
XUMHUYECKOU 16 5 14
TEPMOJIMHAMUKH U
KUHETUKIN
Paznen 4. «/luctiepcHbie 16 5 14

cucteMbl. PacTBOpbI»

Pasgen 5. «OxuciaureibHO-
BOCCTAHOBHUTEIIbHBIE U Jiek- | 20 2 18
TPOXUMUYECKHE MTPOIIECCHD)
Paznen 6. «Ilonmumeps! u

BMC» 19 19

KOHMAaxKmuas paboma Ha

NPOMENCYMOYHOM KOHMPOIe 0,4 0,4

(KPA)

Ilooecomoska k sx3ameny 8.6 8.6
(KoHmpoJv)

Bcero 3a 1 cemectp 108 2 8 0,4 97,6
HUToro nmo nucuumninfe 108 4 8 0,4 97,6

Paznen 1. «OCHOBHbBIE MOHATHS U 3AKOHbI XMMHUHU, XUMUYECKHE CBOMCTBA

HEOPraHUYeCKHUX BelleCTB)
[Ipenmer xumuu. OCHOBHBIE MOHATUSI XUMUU. ATOMHO-MOJIEKYJIsipHOE yueHue. Oc-
HOBHBIE CTEXHOMETPUUECKHE 3aKOHBI XuMuH. Kaccudukaius u cCBoCTBa HEOPraHH-
yeckux coeauHenuii: Okcunpbl. Kucnotsl. OcHoBanus. Conu cpeHue, KUCIbIe, OCHOB-
HBIC, IBOMHBIE U KOMIIJIEKCHBIE.

Pa3znen 2. «CTpoeHne BenecTBay
Teopus ctpoenust aroma. CoBpeMeHHasi MOJIENIb COCTOSTHUS JIEKTPOHA B aTOME. DJIEK-
TpOHHBIE 000J104KHU aToMOB. KBanTOBBIe uncna. [Topsok 3amoHeHHs SJIEKTPOHHBIX
ypoBHe#. [Tpunnun [Taynu. [TpaBuno I'yaaa. [lpasuno KneukoBckoro. Tumnsl opouta-
neit. CBoricTBa cB0OOHBIX aTOMOB. [lepuonuueckuii 3akon 1. . Menpeneena B cBere
COBPEMEHHOW TEOPUU CTPOCHUS AaTOMOB. THIIbI XMMUYECKUX CBS3€U. THII CBSI3U U
cBoMcTBa BewecTB. CTpoeHUE MOJIEKYN. MeEXMOJIEKYIISIPHOE B3aUMOJIEVICTBHE.

Pa3znen 3. «OCHOBBI XUMHMYECKOH TEPMOAUHAMUKU U KMHETHUKN»

[lepBblii 3aK0H TepMoAuHaMHKHU. Tepmoxumus. 3akoH ['ecca. DuTponus. Bropoii 3a-
KOH TEPMOAMHAMUKU. TpeTuii 3aKOH TEpMOAMHAMUKHU. HanpaBieHHOCTh XUMHYECKUX
peakuumii. DHeprusi [ m60ca. PacyeT TepMOAMHAMUYECKUX XapaKTEPUCTHK.

CkopocTh peakiuii. 3aKOH JIEUCTBUSL MacC. 3aBUCUMOCTb CKOPOCTU PEAKIIUU OT
temriepaTypsl (mpasmwio Bant-I'odda, ypaBuenue Appenuyca). Katanuzaropsr. [en-
HblEe peakunu. Xumuuyeckoe paBHoBecue. [Ipunnun Jle [larense. Pacuer paBHOBec-
HBIX KOHILICHTPALUU.



Pasnea 4. «/IlucnepcHbie cuctembl. PacTBopb»
JlucnepcHble CUCTEMBI, MX KJIacCU(UKAIUS 10 CTENEHU JUCIIEPCHOCTU U arperaTHOMY
COCTOSIHUIO. Teopusi 3JeKTpoJUTHYECKON auccounanuu. CTeneHb IUCCOLHALNH,
CWIbHBIE U cla0ble AIeKTPoauThl. Bomopoausiil mokazarens. MeTobl onpeneneHus
pH pactBopoB. [ naposns coiei.

Pa3znen 5. «OkHMCIAMTENbHO-BOCCTAHOBUTEIbHBIE W 3JIEKTPOXUMUYECKHE
Npouecchh)
Teopurs OKHCIUTENBHO-BOCCTAHOBUTEIBHBIX peakunii. MeTo1bl COCTaBIIEHUs ypaBHe-
Huii OBP. Binusanue cpenpl Ha xapakrep peakuuu. Hanpasnenne nporexanust OBP.
O/JIC nponeccoB. DNEKTPOAHBIN MOTEHIHANI. ['allbBaHUYECKUE BJIEMEHTBI. JJIEKTPO-

3. Kopposust Meranios. 3amura oT KOppo3UH.
Pa3nea 6. «Ilosmmmepst u BMC»
OOmiast xapakrepuctuka noiaumepos. [lomyuenue nonumepon. Peakuus nonume-
puzanuu. Peaknus nonukonaeHcanuu. OU3NKO-XUMUYECKHE CBOMCTBA MOJIMMEPOB.
Oco0eHHOCTH BHYTPEHHETO cTpoeHus noaumepos. [Inactmaccsl. buononmmepst: kay-
qyK, Kpaxmall, [eJUI0J103a, OEJIKH, HYKJIEMHOBBIE KUCIIOTHI.

4.3 Jlekuuu/nadbopaTtopHbie padoThI

Tabmuua 4
Conep:kanue JeKuuii/1a00paToOpHbIX padoT M KOHTPOJIbHbIC MEPONIPUATHS
Ne 1 Ha3BaHuUe @opmupyembre Bu
. KOMIIETEHIIUM | KOHTPoab | Kou-
Ne JIeKIUii/
Ne paznena (MHIUKATOPBI HOT0 BO
n/n J1a00pPaTOPHBIX
ARSI AOCTH)KEHHSI | MEpPONPHsl | YacoB
KOMIIeTEeH M) THS
1. Pazgea 1. «OcHOBHBIE IOHATHUS U 4
3aKOHbI XMMHMHU, XUMUYECKHE CBOIi-
CTBQ HEOPraHNYECKUX BeHIECTB)»
Tema 1. Jlexmsa Nel OIIK-1 2
(OcuoBHble | «OCHOBHEIE TIOHSTUS (OIIK-1.1,
MTOHATHUS U Y 3aKOHBI XHMHI OIK-1.2,
3aKOHBI XU- OIIK-1.3)
MUH)
Tema 2 (Xu- | JlaGoparopnas pa- OIIK-1 IIPOBEPKA 2
MHYECKHUE 6orta Ne 1 (OIIK-1.1, OTYeTa 10
cBoiicTBa He- | (Knaccudukanms ne- OlK-1.2, nab. pao,
opraHuye- OpPTaHUYECKHUX CO- OIIK-1.3) pelieHue
CKHX Be- eIUuHEeHn. TUmbl Xu- TUIIOBBIX
IIeCTB) MHUYECKUX PEAKIIHIA.) 3aaq
2. Paznen 2. «CTpoeHue BemecTrsa 2
Tema 1. Jlexus Ne2 OIIK-1 2
(Ctpoenne | (Ilepuomuueckuii 3a- (OIIK-1.1,
atoma 1 Mo- | koH JI.W1.MenneneeBa OIIK-1.2,
U CTPOCHHUE aTOMa) OTIK-1.3)




Ne u Ha3BaHue @opmupyembie Bu
. KOMIeTeHUun | KOHTpouab | KoJ-
Ne JIeKI[Uii/
Ne pa3zpena (MHAUKATOPBI HOT'0 BO
n/n JIadOpaToOpPHBIX
ARSI AOCTH:KEHHMSI | MEpPONPHUSl | YACOB
KOMIIETEeHIUN) THA
nekyi. Ile-
puoanye-
CKUH 3aKOH
J1.1. Menne-
JieeBa)
3. Pa3nen 3. «OCHOBBI XMMHYECKOH 2
TEPMOAUHAMMKH M KHHETHKID)
Tema 2. JlaGopatopHas pa- OIIK-1 poBepKa 2
(Xumnue- 6ora Ne 2 (OIIK-1.1, OTYEeTa 110
CKasi KMHe- (KuneTnka xumuve- OIlK-1.2, nab. pao,
THUKA U PaB- | CKHUX MPOIIECCOB.) OTIK-1.3) penieHue
HOBECHE) THUITOBBIX
3aja4
4, Pa3znea 4. «/lucnepcHbie cucTEMBbI. 2
PacTBOpBHD)
Tewma 1. JlabopaTopHas pa- OIIK-1 IpOBEPKaA 2
(qucmepc- | 6Gora Ne 3 (OIIK-1.1, OTYETa 10
HBIE CH- (ITpurotoryieHue pac- OIlK-1.2, nab. pao,
cTteMbl. Pac- | TBOpPOB 3aJlaHHOM OIIK-1.3) pelieHue
TBOPBI) KOHIICHTPAIIUH) THITOBBIX
3aja4
5. Paznen 5. «OkucauTe1bHO-BOCCTA- 2
HOBUTEJbHBbIE U YJIEKTPOXUMHUYe-
CKHe MPOoLecCch»
Tema 1. JlaboparopHnas pa- OIlK-1 poBepKa 2
(Oxucnu- 6ota Ne4 (OIIK-1.1, OTYEeTa 110
TeNbHO-BOC- | (OKHCIUTEIHbHO-BOC- OlK-1.2, nab. pao,
CTaHOBHU- CTaHOBUTEJIbHBIC Pe- OIIK-1.3) pelieHue
TCNIbHBIC Pe- | aKI[MH) THUTIOBBIX
aKIIMN) 3a1a4
Tabmura 5
IlepeyeHb BONPOCOB /1JIs1 CAMOCTOSITEIbHOTO U3YUYEeHHs TUCIUILJINHBI
Ne W oA i e Ilepeyenb paccMaTpuBaeMbIX BOIIPOCOB J1JIsI
n/n CaAMOCTOSITEJILHOTO M3yYeHUsl
Pazgea 1. «OCHOBHbBIE OHATHUSA U 3aKOHbI XUMHHU, XUMH4YECKHE CBOIICTBA
HEOPTraHNYeCKUX BelleCTB)»
1. |Tema 1. OcHoBHbIE 3aKOH MOCTOSTHCTBA COCTaBa. 3aKOH COXPAHEHUS
MOHATUS MW 3aKOHBI Macchl. ATOMHO-MoJIeKyIsipHoe yueHue (OTTK-1
XUMHHU (OIIK-1.1, OIIK-1.2, OIIK-1.3))




Ne pa3jgesia u TeMbl

Ilepeyens paccMaTpuBaeMbIX BOMPOCOB JJIAA

n/n CaAMOCTOSITEJILHOTO U3Y4YeHUSA
Tema 2. Xumunueckue | Oxcunbl. Kucnotel. OcHoBanus. Conu cpeiHHUE, KHC-
CBOMCTBA HEOpraHHU- | JIBIX, OCHOBHBIC, JBOMHBIC  KOMILICKCHBIe (OITK-1
YECKHUX BEIIECTB (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Paznen 2. «CTpoeHue BenecTrBay

2. |Tema 1. Crpoenue | [lepuoguueckuii 3akon. Monnas cBsizb. MeTtaninye-

aToMa H  MOJIEKYIL.
[lepuoguueckun 3a-
koH JI.WI. Mennene-
eBa

ckas cBsI3b. [ mOpuaM3aus aTOMHBIX OpOUTAICH.
MexmonekyapHoe B3auMoieicteue. Kpucramimye-
ckue pemeTku. (OITK-1 (OITK-1.1, OTIK-1.2, OIIK-1.3))

Paznen 3. «OCHOBBI XUMHYECKON TEPMOAMHAMUKH U KHHETHKID)

Tema 1. OCHOBBI XU-
MHYECKOM TEPMOJIU-
HAMHKH

Tema 2. Xumuueckas
KMHETHKA W paBHOBE-
cue

IlepBbIii 3aKOH TEPMOAMHAMUKHU. DHTponusa. Bropon
3aKOH TEPMOJWHAMHUKHU. TpEeTHUH 3aKOH TEPMOJIMHA-
MUKU. HanpaBieHHOCTh XUMHUYECKUX PEAKIIUN. DHEp-
rust ['u606ca. (OIIK-1 (OIIK-1.1, OIIK-1.2, OIIK-1.3))
Karanuzaropsl. LlenHbie peakiuy. XUMUYECKOE paB-
HoBecue. [Ipunnun Jle Illarense. Pacuer paBHOBeEC-
HbIX KoHIeHTparui. (OITK-1 (OIIK-1.1, OITK-1.2, OIIK-
1.3))

Paszpnea 4. «lucnepcusbie cucremsl. PacTBopbi»

Tema 1. JIucnepcHsie
CHUCTEMBI. PacTBOpHI

Tema 2.
Bonnele  pactBOpBI
AIEKTPOJIUTOB

Knaccudukanus aucnepcHbix cucteM. MukporeTepo-
reHHble cucTeMbl. CBOWCTBA KOJUIOMIHBIX PACTBOPOB.
O6mwme nousTHs 0 pactBopax. CrocoObl BBIPAKEHUS
KouecTBeHHOro coctaBa (OITK-1 (OITK-1.1, OTIK-1.2,
OIIK-1.3))

CgoiicTBa pa30aBlIEHHBIX PacTBOpPOB. Teopus dJiek-
TPONUTHYECKON auccounanuu. CTeneHb IUccoIra-
I[UU, CUJIBHBIC U CJIa0bIE AJEKTPOIUTHI. BogopoaHbIii
nokazarenb. Metonbl omnpenaesneHuss pH pacTBOpos.
I'maponu3s comeii. (OITK-1 (OIIK-1.1, OTIK-1.2, OIIK-

1.3))

Paznen 5. «Oxkucaur

MPOLECCh»

€JIbHO-BOCCTAHOBUTECJIbHDBIC U JJICKTPOXUMHUYECCKHUEC

5.

Tema 1. OcHOBBI
ANEKTPOXUMUU
Tema 2. Koppo3us

MECTaJIJIOB

CnuiaBel: TUIBI, CBOMCTBA, IPUMEHEHUE. ['anpBaHnye-
CKHE DJIEMEHTBI. AKKYMYJISITOPBI. 3amuTra OT KOppo-

sun. [lpumenenue snextponmsa ((OITK-1 (OTIK-1.1,
OITK-1.2, OTTK-1.3))

Pasznen 6. «Iloa

umepsl 1 BMC»

Tema 1.
(ITomumepsr 1 BMC)

O6mras xapakrepuctuka moaumepoB. [lomyuenue mo-
auMepoB. OUNKO-XUMUYECKUE CBOMCTBA MTOJIUMEPOB.
OcobenHoctr cTpoeHUs MmojauMepoB. IlmacTmaccsl.
buononumepsl: kaydyk, Kpaxmall, eJII0I03a, OeKy,
HyKJIenHOBbIe KHCIOThI. (OITK-1 (OINK-1.1, OTIK-1.2,
OIIK-1.3))




5. O0pa3oBaTejibHbIE€ TEXHOJOTUH

Ta0mura 6
IIpyMeHeHHe AKTHBHBIX U MHTEPAKTHBHBIX 00pa30BaTe/IbHbIX TEXHOJIOTH
No HaumeHoBaHHe HCIOJIb3yeMbIX AKTUBHBIX H
11/-11 Tema u popma 3aHATHS | MHTEPAKTHBHbIX 05pa32BaTEHbeIX TEeXHO-
JIOT U
1. [IpuroroBnenue pac- | JIP | KOHTeKCTHOE 00yUYeHue, MeTo1 paboThI B Ma-
TBOPOB 3aJJaHHOMN JBIX Tpynnax (pe3ynbTar padoThl CTyI€HYE-
KOHIICHTpaluu CKHX MCCJIEIOBATEIbCKHUX IPyIN)
2 Kuneruka xumnue- JIP | MeToz1 pabOTHI B MaJIBIX TpynIax (pe3yibTaT
CKHX MPOLIECCOB. paboThI CTYJIEHYECKUX UCCIIEIOBATEIBCKUX
rpymII)

6. Tekyuiuii KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS ATTeCTAIMS 110 UTO-
raM OCBOE€HMS AUCHHUIIIHHBI
6.1. TunoBbIe KOHTPOJIbHBbIE 3aJaHUS MU HHbIE MATEPHAJIbI, HE00OX0MMBbIE JIJIsI
OLICHKHU 3HAHUI, YMEHHH U HABBIKOB U (WJIH) ONbITA IeATEJIbHOCTH

BapuaHT KOHTPOJBLHOM PadoOTHI
BrlmonHsieTcss BO BHeayJuTOpHOE BpeMsi o BapuaHTaM (Ne BapuaHTa — mocieaHue
uu(ppel HOMEpa CTYJIEHYECKOro OMeTa CTyIeHTa). 3aJlaHle pa3MEeIIeHO Ha CalTe:
www.timacad.ru.

3ananue 1. Hanumure rpadgudeckue hopMyibl JaHHBIX BEHIECTB, MX HA3BaHUS U yKa-
YKUTE KIIACChl COEUHEHUM, K KOTOPBIM OHH OTHOCSITCSI.
HC', Mn207, BG(OH)Z (CUOH)2CO3
3amanue 2. 3aKOHUMTE YPABHEHUS PEAKIUH, paccTaBbTe KOAPPUIIMECHTDI, HAMTUIIIUTE
Ha3BaHMS MPOJYKTOB PEAKIUU U YKAKUTE TUI PEAKIINH.
Ca+HCl —
3ananue 3. [Ipu B3auMoaeiicTBUM 8 I' HEM3BECTHOI'O METaJlIa ¢ KMCIOPOIOM 00pa-
30Basioch 11,2 r okcnpa. PaccunraiTe SKBUBAJIEHT METAIIA U ONIPEAEIUTE, KAKOU Me-
TaJUl y4aCTBOBAJ B PEAKIIMH.
3anmanue 4. B ooneme Boasl V(H20) pactBopuin maccy BeriectBa m. [I1oTHOCTS 1mo-
JYYEHHOT'O PacTBopa p.
a) HallInTe MacCOBYIO JOJIIO BEILIECTBA B pACTBOPE, MOJISIPHYIO U HOPMAJIbHYIO
KOHIICHTPAIIMU U TUTP HOJYyYEHHOTO PacTBOpa:
V(H,0) = 400 mu, BemectBo — H,SO,4 , mM(H,SO4) = 49r, p = 1,067 r/mi ;
0) Kakne 06beMbI TIOJTyd€HHOTO PACTBOPA U BOJBI HY>)KHO B35Th, YTOOBI IPUTOTO-
BUTH 00beM V1 (B MJI) pacTBOpa IaHHOTO BEIIECTBA ¢ KOHIIeHTparuei Cu:.
V1=200 mi1, Cm;=0,2M
B) Kakoii 00beM pacTtBopa BemectBa X ¢ KoHieHTpanueid CH (BemecTBo X —
NaOH, Ca(NaOH) = 0,151) HeoOxo1uM st HEUTpaIu3aly pacTBOpa MoJTydeH-
HOTO B ITyHKTE 07
3ananue 5. OnpenenurTe BpeMEHHYIO, TOCTOSTHHYIO U OOLLYIO KECTKOCTh MPUPOTHON
BOJHIL, B 1 M° KOTOPOM COJEPKUTCS JAHHAS Macca CIECAYIOIINX COJIEH:
100 r Ca(HCO3)2, 200 r MgCly, 150 r NaCl.


http://www.timacad.ru/

3aganue 6. Hanumure ypaBHEHHs AUCCOLMALIAN JIBYX JAaHHBIX BenlecTs. Paccuu-
taiiTe pH BOIHBIX paCTBOPOB BEIIECTB C YKa3aHHOM KOHIIEHTpaluen (KOHCTaHTa JqHC-
COLIMAIIMH CJIA00T0 JIEKTPOJIUTA IPUBEEHA B 3a/IlaHUN).
Bemecra: H,S u NaOH, Cm=0,1 M, Ka=1,1-10"
3aganue 7. {0 JaHHOW CONM HANMIIUTE YPaBHEHUS THAPOIN3A 110 NIEPBOM CTYIIEHH
B MOJIEKYJIApHOH (hopMe, TTOJTHON U KpaTKOM MOHHOU (popme, orpeesiuTe TUI THIPO-
7134, pACCUATANTE KOHCTAHTY TMAPOIN3a, CTENeHb ruaponusa u pH pactsopa stoin
COJIH.
NH,Cl,Cm=0,1 M, Kn=1,79 - 10°
3amanue 8. [l JaHHOM XMMUYECKON peakMy HATMIIUTE KNHETUYECKOE YPAaBHEHHE
Y OIPEJICIIUTE TEOPETUUECKUH MOPANOK peakuu. Paccunraiite, kak ”3MEHUTCS CKO-
POCTh PEaKIMy NP YKa3aHHBIX U3MEHEHUSIX YCIOBUM MPOTEKaHUS PEAKIUU.
3Ha(r) + Na(1) — 2NH3(1)
Bo ckoibko pa3 uaMeHuTcs (yBEIUUUTCS WM YMEHBIIUTCS) CKOPOCTh PEAKIIUU €CIIH:
a) YBEJIMYUTH JIaBJICHUE B 2 pa3a;
0) nmoBeicuTh Temneparypy Ha 30°C (y = 2)
3aganue 9. Pemute 3amauy.
s o6patumoii peakuuu Fe,O3(tB) + 3CO(T) «» 2Fe(1B) + 3CO4(T) + Q onpenenure,
B KaKyl0 CTOPOHY CMECTUTCSI pABHOBECHUE PEAKIUU, ECIIU:
a) YBEJIMYUTH TEMIIEPATYpy; O) YMEHBIIUTh JABJICHUE; B) YBEIUYUTh KOHLUEHTPALUIO
CO;.
PaccunraiiTe KOHCTaHTY paBHOBECHUS JAHHOM PEAKLINH, €CJIM HadaJbHAasl KOHLUEHTpa-
uust CO paBHa 2 MOJIb/J1, K MOMEHTY HACTYIUICHHS paBHOBECHUs IpopearupoBasio 80%
CO.
3aganue 10. [Ing naHHOM peakiuu paccunuTanTe n3MeHeHue sHTanbnuu AHygg, 5H-
Tporiu ASjgg 11 3HEpTHH [ 1006ca AG2gs.

CO(r) + Cly(r) — COCly(T)
3amanue 11. MeTo0oM 27IeKTPOHHOTO OajlaHca 3aKOHYUTE YPABHEHHUE OKHCIUTEIBHO-
BOCCTAaHOBUTEIBHOU peakuuu. PaccunranTe 3KBUBaJIEHTHI OKUCIUTENS U BOCCTAHOBU-
TeJIs B JAHHOU pEaKIUu.
H,O, + KMnO,4 + H,SO4 — MnSO4 + O, + ...
3aganue 12. Hanuimure ypaBHEHUS 3JIEKTPOAHBIX MPOLIECCOB MPH 3IEKTPOIU3E BOM-
HOTO pacTBOpa JAHHOM COJM C MHEPTHBIMU JJIEKTpoAamu. Paccumraiite Macchbl Be-
IIECTB, BBIICTUBILIUXCS HA KaTOJE U aHOJE MPHU JaHHOU cuiie Toka | 3a Bpems t.
NaCl, | =4A, t=2 yaca
3aganue 13. Ilonb3ysch TaOMUIEH CTaHAAPTHBIX SJEKTPOJHBIX IMOTEHIIMAIOB, CO-
CTaBbTE CXEMY rajlbBAHUYECKOIO 3JIEMEHTA, COCTOSIIETO U3 JBYX JAHHBIX METAJUIOB,
MOTPYKEHHBIX B PAaCTBOPBI X COJIEH ¢ KOHIeHTpauued 1M. Hanummre ypaBHEHUS
KAaTOJHOTO M aHOJHOTO MPOLIECCOB, TOKOOOPa3yIolyto peakuuto u paccuutaiite 3/1C
3TOTO JIEMEHTA.
Znu Cu
3amanue 14. [Tonb3ysch TaOIUIEH CTaHIAPTHBIX JIEKTPOAHBIX MOTEHIIUATIOB (U3 3a-
nanus 13), mogbepute aHOTHOE U KaTOAHOE MOKphITHE A Fe (kene3o0). Hamummre
ypaBHEHUS KOPPO3UH, TPOTEKAIOIIEH a) Ha BO3/yXe, 0) BO BIAYXHOM BO3TyX€, B) B KUC-
JIOU cpefe.



3ananue 15. a) HanumuTe 37€KTPOHHYIO U AJIEKTPOHHO-Tpaduueckyro Gopmyiy st
JTAHHOTO aToOMa B OCHOBHOM UM BO30Y>KJIEHHOM COCTOSIHUSIX. OnpeeanTe BO3MOKHbIC
BaJICHTHOCTH 3TOTO aTOMa.

6) Yxkaxnute TUITBI XUMUUYECKUX CBA3EU MCXKAY aTOMaMU B JaHHBIX COCAUHCHUAX.
a) S; 6) NHs; KCI

IlepeyeHb BONPOCOB, BLIHOCUMbIX HA MPOMEKYTOUYHYIO ATTECTALUIO
(3K3aMeH):

1. AtomHO-MOJIeKyIspHOE yueHue. OCHOBHBIE XMMHYECKUE TOHSITHUS: aTOM, MOJe-
KyJIa, 3JIEMEHT.

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

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

4. Dueprerudeckue 3QPEKTh XUMUUECKUX PEAKIIUM.

5. Crpoenue atoma. fAnepHast monaenb atoma. CTpoeHHE SJIEKTPOHHOM OOO0JIOYKU
aToma BoJiopojia o bopy.

6. JIBolicTBEHHasl KOPIYCKYJISIPHO-BOJIHOBAsi MPHUpPOJIAa JIEKTpoHA. YpaBHeHue Jle-
Bbpoitns. AToMHas opOUTab.

7. XapaKTEepUCTHKA SHEPTUH IJEKTPOHA YETHIPbMSI KBAHTOBBIMHU YUCIIAMU.

8. IIpunanun [Taynu. [IpaBuiio I'yHaa. DimeKTpoHHAs EMKOCTh YPOBHEU U TOAYPOBHEM.
9. Pacipenenenue 2JIEKTPOHOB B aTOMax MO YPOBHAM U noaypoBHsM. [IpaBuna Kieu-
KOBCKoro. [Ipumepsr.

10. s, p, d, f - aIeMeHTBI M UX MECTO B MEPHOIUUCCKON CUCTEME XMMHYCCKHX dJIEMEH-
toB JI.1. Menneneena.

11. Tlepuoanueckuit 3akon J[.M. MenneneeBa. CoBpemenHasi GopMyIHpoOBKa MepUo-
JIAYECKOI0 3aKOHA.

12. Ctpykrypa nepuoandeckoint cucremsl J[.M. MenneneeBa. XapakTepucThKa TpyIIIl
Y TIEPUOJIOB.

13. KoBaneHTHas cBsi3b. MeXaHU3M BO3HUKHOBCHHS KOBaJICHTHOM cBsi3u. CBOMCTBA
COCJIMHECHUH C KOBAJICHTHOMU CBSI3BIO.

14. JIoHOpHO-AaKIIEITOPHBIN MEXaHW3M BO3HMKHOBEHHS KOBAJICHTHOM CBs3H. Bojo-
pOAHas CBA3b U €€ 3HAYEHHUE B CBOMCTBAX BOJBI.

15. MonHas c¢Bs13b. MexaHu3M BO3HUKHOBEHUSI HOHHOU cBI3U. CBOICTBA COETUHEHUN
C HNOHHOM CBA3bIO.

16. CkopocTh XUMHUYECKUX PEAKIIM, 3aBUCUMOCTh CKOPOCTH OT Pa3iu4HbIX (aKTO-
pOB.

17. BnvssHMEe KOHLEHTPAIMK PEarupyroiux BEIIECTB Ha CKOPOCTh XUMUUECKUX PeaK-
1uuid. OCHOBHOM 3aKOH XUMHUYECKON KUHETUKH. KOHCTaHTa CKOPOCTH XUMUYECKUX pe-
aKI¥i ¥ ¢ (PU3UICCKHUI CMBICII.

18. 3aBUCHMOCTH CKOPOCTH XMMHUYECKHUX PeaKIuil oT Temneparypsl. [IpaBmino Bant-
Todda.

19. AKTUBHBIE MOJIEKYJIbI U SHEPTHS AKTUBAIIUU.

20. Katanu3. MexaHu3M JelCTBUS KaTaIu3aTOPOB.



21. OOpaTuMble 1 HEOOpPATUMBbIE XMMUYECKHE TIPOIIECChl. XMMUYECKOE PAaBHOBECHE.
22. KoHCTaHTa XUMUYECKOT0 PAaBHOBECHSI TOMOTE€HHBIX U T'€T€POTreHHbIX peakIuii (3a-
KOH JIeUCTBYIONUX Macc). [Ipumepsr.

23. [Ipunnun Jle-1llaTtense. dakTophl, CMENIAIOIINE XUMUYECKOE PAaBHOBECHE.
24.0OcHOBBI TEPMOAMHAMUKU. BHYTpeHHsIs1 2)HEprus ¥ dHTaNbUA. [IepBbIil 3aK0H Tep-
MOJVHAMHUKHU.

25. Tepmoxumus. 3akoH ['ecca.

26. TerutoBoit 3 HeKT XUMUUYECKOU PEaKIIUH.

27. Ilpunnun pacyera TEIIoBOro 3pdekra peakuuu. Ternora odpa3oBanus. Temnora
HEUTpaJIM3aLHU.

28. OOpatumbie M HeoOpaTUMBIE Tporecchl. HampaBieHHOCTh MaKpOCKOITMYECKHUX
MPOLIECCOB. DHTPOMHUS.

29. Bropoii 3akoH TepMmoanHamMuku. [IoHATHE SHTPOIHH.

30. Oueprusa ['n66ca. Onpesenenre ycloBUi paBHOBECHUS M HAIIPABJICHHOCTH MPOILIEC-
COB M0 U3MEHEHUIO TEPMOIMHAMUYECKUX (DYHKITHI.

31. Tpetuii 3aK0OH TEPMOJMHAMUKH.

32. Ilonarue o qucnepcHbIX cuctemax. Kiaccudukarus TUCIEepCHBIX CUCTEM IO ar-
peraTHOMY COCTOSIHMIO M pa3MepaM YacTHUIl JUCTIEPCHOM (a3bl.

33. T'uaponus. Tumel ruapoau3a, KOTUIECTBEHHBIE XapaKTEPUCTUKU THAPOIIN3A.

34. I'maponus no katnony. KoHcTaHTa 1 cTeneHb THAPOIIN3a.

35. I'maponus no annoHny. KoHCTaHTa U CTENEHb TUAPOIN3A.

34. ['uaponu3 o KaTHOHY U aHMOHY. KOHCTaHTa M CTENEeHb THIPOJIN3A.

36. Monnoe mpousBeaeHune Bobl, Bogopoausiii ""pH" u ruapokcuisabiit "pOH" mo-
Ka3aTeJH, UX B3aUMOCBSI3b U pacuer.

37. Oxucnurenb U BoccTaHoBuTeb B OBP, MeTo1 25iekTpoHHOTO OanaHca ISl moJy-
yeHust koapduimentos B OBP.

38. CocraBneHue 371eKTpoHHOT0 Oananca u Hanucanue OBP.

39. DnexTpoHble TOTeHIUABI. [[pUYMHBI UX BOZHUKHOBEHHUS.

40. Pan HanpspKeHUST METAJUIOB, €r0 MCIOJIB30BaHUE JIJIsi CO3JaHUs TallbBAHMYECKUX
anemMeHTOB. COMOCTaBUTh CBOKMCTBA METAJUIOB B COOTBETCTBHUM C PACIIOIOKEHUEM B
BOJIOPOJIHOM IIKaJI€ MOTEHIINAJIOB.

41. YCTpOHMCTBO TaJIbBAHUYECKOTO djieMeHTa Jlanmais-AAkoou. YpaBHEHUS 2JICKTPO/I-
HBIX MTPOLIECCOB, TOKOOOpa3yrouas peakus 1 pacuer 3.7.C.

42. YCTpOMCTBO KUCIOTHOTO aKKyMYJSITOpa. Y PaBHEHHUS DJIEKTPOIAHBIX MPOILIECCOB,
3apsIIKU U Pa3psJIKu aKKyMYJISITopa.

43. YCTpOMCTBO MIEJOUYHOT0 AaKKyMYJISITOpa. Y paBHEHUS 3JIEKTPOIHBIX TPOIECCOB, 3a-
PAIIKU U Pa3psIKU aKKyMyJIITopa.

44. YcrpoiictBo 0atapeu (ZN-Mn). YpaBHEHHS 3JIEKTPOJIHBIX MTPOIIECCOB.

45. YCcTpoHCTBO CTaHIAPTHOTO BOJIOPOAHOTO 3JIeKTpoAa. Y paBHeHue HepHcera.

46. T'anpBannueckuii dieMeHT. OCHOBHBIE MPUHIIMITBI €r0 PabOTHI, 3aIUCh TaJIbBAHH-
yeckol uenu, ypasuenue TOP.

47. DneKTpoan3 paciiaBoB 3IEKTPOIUTOB. [IpakTHYeckoe NpUMEHEHUE IIEKTPOJIN3a
pacIuiaBa COJICH.

48. Dnextposau3 pacTBopoB cosiei. [lopsiiok BeIieIEeHNSI KAaTHOHOB M aHMOHOB Ha dJIeK-
TpOJax.

49. 3akonsl @apanes 1y anekTponusa. [I[pakTnyeckoe NpuMeHEHUE AIEKTPOIIN3A.



50. DneKTpoIu3 ¢ pacTBOPUMBIM aHOAOM. [IpakTHUeCKOEe IPUMEHEHHE ANEKTPOIIN3A C
PacTBOPUMBIM aHOJIOM.

51. Koppo3zus meramioB. Knaccudukaryst KOppo3HOHHBIX MPOLIECCOB.

52. OCHOBHBIE IPUHIIMIIBI U METO/IBI 3AIUTHI OT KOPPO3UH METAIIIOB.

53. Meraminyeckue NOKPHITUSA. AHOJIHBIE U KaTO/IHBIE.

54. Xumnueckasi OCHOBa aTMOC(hepHOI KOPPO3UU METAILIOB.

55. Xumuyeckas U dJIEKTpOXUMHUYECKas Koppo3us. [IpuBeaure npumMepsl, ypaBHEHUS
peaKuui.

56. Koppo3ust MeTaioB B pa3iM4HbIX cpefax. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT
IPUPOIBI METAJLIA.

57. IIpakTnyeckoe NpUMEHEHHE AaHOJHBIX TOKPBITUI HA METaJlIax.

58. IIpakTrUyeckoe MPUMEHEHHE NEKTPOIIN3A JUIS 3aIIUTHI OT KOPPO3HHU.

59. KaToaHas 3anuTa OT KOppO3uu. DNEKTpoXuMudeckas ocHoBa. [Ipaktuueckoe npu-
MEHEHUE.

60. AHoztHas 3ammTa. DIEKTPOXUMHUYECKasl OCHOBA. [IpakTdeckoe NpuMeEHEHHE.

IIpumeps! 3a1a4 K IK3aMeEHY

1. YpaBHsiiTe NpUBEICHHBIE HIKE YPABHEHHSI METOJOM 3JIEKTPOHHO-HOHHOTO
OanaHca, yKa)XUTE OKUCIUTENIb U BOCCTAHOBUTEII!

HNO3; + H,S — NO + S + H,0

2 VYpaBHAUTE NPUBEACHHBIE HUKE YPABHEHUS METOJOM JJIEKTPOHHO-MOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb:

K,SO; + KMnO,4 + H,SO4 — K,SO4 + MNSO4 + H,O

3. YpaBHsiiTe METOJOM JIEKTPOHHO-MOHHOTO OajlaHCa U YKAKUTE, KAKUE CBOM-
cTBa npossisieT MnO» B 3TON peakuuu:

MnO, + FeSO, + H,SO, — MnSO4 + Fez(SO4)3 + H,O

4. YpaBHATE METOJOM 3JIEKTPOHHO-UOHHOTO OajaHca U YKaKUTe, KaKHe CBOM-
cTBa nposBisieT MnO» B 3TOI peakuu:

MnO, + KCIO; + KOH — K>MnO, + KCI + H,0O

5. YpaBHsMTE NIPUBEACHHBIE HUKE YPABHEHUS METOAOM 3JIEKTPOHHO-MOHHOIO
OanaHca, yKa)XUTE OKUCIUTEIb U BOCCTAHOBUTEIIb!

KMnO, + K,SO3 + H, O — MnO, + KOH + K,SO4

6. YpaBHAITE NPUBEICHHBIE HIKE YPABHEHUSI METOAOM JJIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb:

SO, + NalO3 + H,O — H,SO, + Nal

7. YpaBHsIiTE IPUBEACHHBIC HUKE YPAaBHEHUS METOAOM AJIEKTPOHHO-UOHHOTO
OasaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KMnO; + K,SO3; + KOH — KoMnO,4 + K,SO4 + H,O

8. YpaBHSITE NPUBEACHHBIE HUKE YPABHEHUSI METOJIOM 3JIEKTPOHHO-NOHHOIO
OanaHca, yKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEIIb!

KNO, + K,Cr,07 + H,SO, — KNO;3 + CI’z(SO4)3 + K,SO, + H,O

9. VkaxuTe, Kakie U3 MPUBEACHHBIX HIDKE coJiel OyayT MmoJBEepraTbes rupo-
JM3Y, HAITMIIUTE COOTBETCTBYIOLIME YPABHEHUS PEAKLIUNA B MOJIEKYJIIPHOM U MOHHOMN
dopme, ykaxxkute pH cpenpr: BaCly, KNO,, Al(NO3)s.



10. Bynyt nu monBepratbes ruapoiusy coii KsPOs, CrCls, KNO3? OtBeT 060c¢-
HYyWTe, HalMcaB COOTBETCTBYIOIINE YPAaBHEHUS! B MOJIEKYJISIPHOW ¥ MOHHOU QopMme, U
ykaxute pH cpenpbl.

11. Kakue u3 nepedrcaeHHbIX HUKE COJIeH, MOABEPrasich THAPOIIN3Y, 00pa3yloT
ocHoBHbIE comu: a) Cra(SO4)s, 0) Na,COs, B) FeCl;? Hanummte ypaBHEHHS THAPOIU3a
B MOJICKYJIIPHOM 1 HOHHOH (hopme.

12. Hanummte MaTeMaTHIeCKOE BhIpaxeHue 1t ckopocT peakiuu 2CO + O3
— 2CO; 1 onpenenuTe, BO CKOJIBKO pa3 yBEIMUUTCA CKOPOCTh PEAKLUU IPH yBEIUYE-
HUU KOHIeHTpanuu okcuaa yriaepoaa(ll) B uetsipe pasza.

13. Ilpumensis npunnun Jle Illarense, ykaxkute, B KakoM HamnpaBlIeHUH TPO-
u3onaeT cmemenue paBHoBecus B cucteme CO + HyO < CO; + Ha, AHOX,p_ =+ 285
kJ[>k ecnu: a) yBeJIMUUTH KOHIEHTPALIUIO BOAOpOoAa 0) MOHU3UTH TEMIIEpaTypy B) yBe-
JUYUTH J1aBJICHHUE.

14. Onpenenute HapaBICHUE CMEIICHHS PABHOBECHUSI B CUCTEME a) MPH MOBBI-
meHun koHreHTpauuu CO; 0) npu NOHMKEHUH TeMiiepaTypbl. OTBET MOTUBUPYUTE.
Hzo(r) + CO(F) = Hz(r) + COQ(F), AH® = — 41 kJ[x

15. Bo ckosbKko pa3 yBenuuutTcest ckopocth peakuuu 2NO + Oy — 2NOy, eciu
JTABJIEHUE B CUCTEME YBEIIUYUTH BJIBOE?

16. Ykaxure, Kakoe BEIIECTBO OYJET HAKAIUITMBATHCS TPU MOBBIIICHUU TEMIIE-
patypsl B paBHOBecHOMU cucreMe Ciy+ COyy <= 2CO), AH>0.

17. Onpenenute, BO CKOJIBKO pa3 yBEIMUYUTCS CKOPOCTh PEAKIIUU MIPU YBETUYE-
HUU KOHUEHTpauu Kuciaopoaa B 4 paza Cepagur) T O2 — COypy.

18. Bo ckoJIbKO pa3 BO3pacTeT CKOPOCTh PEAKIIMU MPH MOBBIIICHUU TeMIIEpa-
Typsl ¢ 20 10 40 °C? Temnepatyphblii ko3pduuent y =3.92,

19. Ipu yBennuenuu temneparypsl Ha 50 °C ckopocTs peakuun Bo3pocia B 32
paza. Beraucnure remnepaTypHbiii KO3GOUIIMEHT peaKiuH.

20. Hanmmwte BeIpaXXEHUS 11T KOHCTAHT PAaBHOBECHS PEAKIINH:

CH; + CO; <» 2CO + 2H;. B kakoM HanpaBieHUU TPOU30MIET CMEILICHUE PAB-
HOBECHS TTPU TOHWKEHUU JIABJICHHUS.

21. ITpu B3aumMoaelicTBuM 22 T MeTalljIa C KUCIOTO!M BBLACTUIOCH 8.4 1T BOJOopoia
(1.y.). PaccuuraiiTe 3KBUBaJIEHT MeTaJLJIa.

22. Cxonbko M pactBopa xjaopuna kamus (o =20 %, p =1,13 r/cm®) Heobxo-
numo g npurotosienus 8 m1 0,05 m pactBopa?

23. Ha BoccTaHoBiieHHe 3,5 r okcHia MeTaiiia motpedoBasioch 1,96 1 Bogopoaa
(H.y.). Paccunraiite MOJSIpHYIO Maccy 3KBUBAJIEHTa METaIA.

24. Cxonbko ma pactsopa KCI (o = 20%, p = 1,13 r/cm®) He0OX04MMO 1715 ITPU-
rotoBaenus 10 10,058 pactBopa?

25. PaccumnTaiiTe 5KBUBaJICHT HEeMeTaIa, 28,5 T koToporo oopasyroT ¢ Hy 30 r
coenuHeHnus. Ha3oBuTe HeMeTal U €ro COeIMHEHNUE C BOOPOIOM.

26. Dnextponu3s pactBopa cyiabdara meau (I1) mpoBoaunu 12 4 npu cuie Toka
20 A. Beixon no Toky coctaBui 90%. Hanuinre ypaBHEHUS SJEKTPOIHBIX TPOLIECCOB
U 001Iel peakIiy, BBIYMCIUTE MAacCy MOJTYYSeHHON MEH.

27. DAeKTposn3 pacTBOpa Ccyibdara IMHKA MPOBOJIUICS B DJIEKTPOJIU3EPE C He-
PacTBOPUMBIM aHOJIOM B TeueHue 6,7 4. Beigenunocs 5,6 1 KUCIOpoaa, ©3MEPEHHOTO



1pu H.y. BerauciauTe cuiay Toka U Maccy BBIICJIMBIIETOCS Ha KaTOJE IMHKA, €CJIU BbI-
X0 1o Toky coctaBui 70 %.

28. Cxoupko 1 coasl Na,CO3 Hago BBectu B 0ak ¢ 50 J1 BOABI, YTOOBI CHU3UTH
JKECTKOCTDh BOABI Ha 4 Mr-3KB/n?

29. Bpruucnure oO1nryro, kapOOHATHYIO M HEKapOOHATHYIO KECTKOCTh BOJIbI,
eciu Ha TuTpoBanue 100 mu Bosbl uzpacxomorano 4,9 mia 0,0 5H. Tpwiona b u 2,6 M
0,1 H. CONIHON KHUCIOTBHI.

30. PaccuuTaiite TerioBoit 3 dext peakiun ropeHust merana CHa.

6.2. Onucanue nokasareJieil 1 KpUTePUeB KOHTPOJISI yCIIeBAEMOCTH, ONMCAHUE
LIKAJI OLleHMBAHUS
KpuTtepun onieHMBaHus pe3yJbTaTOB 00y4eHHUS

Onenka Kpurepuu onneHuBanusi
Bricokuii ypoBeHb | OLIEHKY «OTJIMYHO» 3aCTY’KUBAET CTY/I€HT, OCBOUBIINN 3HA-
«5» HUS, YMEHHSI, KOMIICTCHITUU U TEOPETHUYECCKUM MaTepral 6e3
(OTIIMYHO) po0eJIOB, BBHITTOJIHUBIINMA BCE 3a/IaHUS, TIPETYCMOTPEHHBIS

y4eOHBIM IUIAHOM Ha BBICOKOM Kaue€CTBEHHOM YpPOBHE, IPaK-

TUYECKHUE HAaBBIKU MPO(ECCUOHATBHOTO MPUMEHEHHS OCBOEH-

HBIX 3HaHUI CHOPMHUPOBAHBI.

KomnereHuuu, 3aKkperieHHbIE 3a JUCHUIUIMHOM, C()OPMUPO-

BaHbI HA YPOBHE — BHICOKHH.

Cpennnii ypoBeHb | OLIEHKY «XOPOLIO0» 3aCIyKUBAET CTYACHT, IPAKTHYECKH ITOJI-

«» HOCTBIO OCBOMBILN 3HAHUs, YMEHHS, KOMIIETEHIIUU U TEOPE-

(xoporo) TUYECKHUI MaTepuall, ydeOHbIE 3a/1aHHs HE OLIEHEHbl MaKCH-

MaJbHBIM YHCJIOM 0ajIOB, B OCHOBHOM C(hOPMHUPOBAJ MPaK-

TUYECKUE HABBIKU.

KoMnereHuun, 3aKperuiCHHbIC 32 TUCHUIIMHOMN, ¢(hOPMHUPO-

BAaHbI HA YPOBHE — XOpouIHUii (CpeaHuii).

IToporosslii ypo- | OLIEHKY «yIOBJIETBOPUTEIIBHO» 3aCIYKUBAET CTYIEHT, Ya-

BEHb «3» CTUYHO U C poOeaMyu OCBOUBIIHNI 3HAHUS, YMEHUSI, KOMIIE-
(YIOBIIETBOpHU- | TEHIIMU M TEOPETUUECKUI MaTepuall, MHOTHE yueOHbIe 3a/1a-
TEJIHHO) HHS JIMOO HE BBIITOJHUII, JINOO OHM OIIEHEHBI YHCIOM OaJjIjIoB,

OJIN3KMM K MUHUMAJIbHOMY, HEKOTOPBIE MPAKTUYECKUE
HaBBIKU HE C(DOPMUPOBAHBL.

KoMneTeHuun, 3aKperuieHHbIC 32 JUCIUILIAHON, C(POPMUPO-
BAaHbI HA YPOBHE — I0CTATOYHBIH.

MunumaneHbii | OLEHKY «HEYIOBIETBOPUTEIBHOY 3aCIIyKUBAET CTYJICHT, HE

YPOBEHb OCBOMBILNW 3HAHUSI, YMEHMS, KOMIIETCHIIUN U TEOPETUUECKUN
«2» MaTepua, yueOHbIe 3aJaHUsI He BBITIOJHEHBI, TPAKTHUECKHE
(HeyIOBIETBOpHU- | 3HAHUS HE CPOPMHUPOBAHBI.
TEJIBHO) KoMnereHumu, 3aKkperiecHHbIE 3a JUCUUIUIMHOM, He c(hop-

MHPOBaHbI




7. YueOHO-MeTOAUYeCKOe U HHPOPMALIMOHHOE O0ecnevyeHne U CIUIIHHbI

7.1 OcHoBHas JuTEpPaTypa
1) Xumust [ DnekTpoHHbIN pecypc]: yaeOHoe nocobue / E. A. Ymokuna, H. K. MapThI-
HOBa ; Poccuiickuil rocynapcTBeHHbIN arpapHsbiil yHuBepcuTeT - MCXA umenu K. A.
Tumupszea (MockBa). - DIEKTPOH. TeKCTOBbIE 1aH. - Mocksa : PTAY-MCXA um. K.
A. TumupsizeBa, 2016. - 121 c. : puc., Tabi. - 3ari. ¢ TUTYJL. SKpaHa. - DIEKTPOH. BEP-
cusl Tied. myosmKamnuy . - bubmumorp.: c. 119 (14 nass.).
Cchuika Ha oHbIHA TekeT: http://elib.timacad.ru/dl/local/414.pdf
2) Xumus ¢ MpUMEpaMu pPeIIeHus 3a1a4 [ DIeKTpOHHBIA pecypc] : yaeOHoe nocodune /
E. A. Ymokuna, JI. 1O. [Iémuna, A. JI. JimutpeBckuii ; Poccuiickuil rocy1apCTBEHHBIM
arpaphbiid yauBepcuteT - MCXA umenu K. A. Tumupszesa (Mocka). - DIeKTpOH.
TEKCTOBBIE JiaH. - MockBa : PTAY-MCXA um. K. A. Tumupssena, 2016. - 109 c. : puc.,
Ta0JI1. - 3ari. ¢ TUTYI. SKpaHa. - DIEKTPOH. Bepcus red. myodnaukaruy . Cchuika Ha MoJi-
HbIi Teket: http://elib.timacad.ru/dl/local/413.pdf
3) Xumus : yueonuk / JI. H. biunos, U. JI. [lepdunosa, T. B. Cokonosa, JI. B. FOma-
meBa. - Cankr-IletepOypr : Jlanp, 2021. - 272 c. - ISBN 978-5-8114-2038-4. — TekcT:
NEeKTpPOHHBIM //  Jlanb : 3JeKTpoHHO-OmOMMoTeuyHas cuctema. - URL:
https://e.lanbook.com/book/168927.

7.2 TonosHUTEILHAS JIUTEpPaTypa

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

2. Heopraamueckas xumust [Tekct] : yaeOHUK 11 c.-X. By30B / I'. I1. XomueHko,
. K. IutoBuy. - 2-¢ u3a., mepepad. u gor. - M. : Beicimas mkoina, 1987. - 464 c.

3. Obmas xumus [Tekcr] / H. JI. ['munka ; pea. Pabunosuy B.A. - 23-e u3z., ucmnp.
- JI. : Xumus, 1983. - 704 c. - bubnuorp.: c. 683-684. - 1-80 p. IMeH. ykas3.: ¢. 685-
686. IIpeam. ykas.: c. 687-712

4. 3anmauum u ynpaxkHenus mo oomieit xumuu [Tekct] / H. JI. I'munka ; pen.: Pabu-
HoBuY B.A., Pyouna X.M. - 24-¢ uzn., uchp. - JI. : Xumus, 1986. - 272 c.

7.3 MeToanuyecKue yKa3aHusi, peKOMeHIaluH

U Ipyrue MaTepuaibl K 3aHATHAM
1. Vmoxkwuna, E.A. Jlexiiun o xumun/E.A. Ymokuna, B.E. Konones, M.B. Tauaes,
A.A. CyBoposa, C.A. bauaankos. — M.: MOCX. — 2020. —-162 c.
2. Ymokuna, E.A. Xumusd. Ilpaktukym no xumun/ E.A. Ymokuna, JL.IO. Jlemuna,
AJL Imutpesckuii. — M.: MI'AY. —2014. - 90 c.
3. VmokuHa, E.A. OcHoBbl ananutuueckoi 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.

8. Ilepeuens pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALMOHHOM ceTn «UH-
TePHET», He0OXOAMMBbIX IJISI OCBOCHUS UCIHUILINHBI:
www.elibrary.ru — anexTponHas Oubimoreka, coaepkut ctatbu u3 6omee 30 000


http://elib.timacad.ru/dl/local/414.pdf
http://elib.timacad.ru/dl/local/413.pdf
https://e.lanbook.com/book/168927

)KYPHAJIOB- OTKPBITBIN JIOCTYTI,

bd.viniti.ru basa gaHHBIX «XUMHUsD» BCepoCCHIICKOr0 MHCTUTYTA HAYYHOW M TEXHUYE-
ckoii uaopmaruu (BUHUTH) — oTKpeITHIN 10OCTY,

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

9. IlepeyeHb MPOrpPaMMHOI0 O0ecIeYeHMsI:
1. ITporpamma ACD ChemSketch — xummueckuii penakrop.
2. ITporpamma Microsoft Office Excel — mis paGotsl ¢ Tabwmamu, 6a3amMu JaHHBIX
U rpaduKamMu.

TpeGoBanus K NporpaMMHOMY o0eclieYeHUI0 Y4eOHOr0 nmpouecca

HanmeHnoBanme
Ne . HaunmeHoBaHue Tun I'on paspa-
pasaeiia yueOHoii ABTOp
n/n NPorpaMmbl NPOorpamMmbl 00TKHU
JAMCHMILINHBI
1 OcHoBHbIE IOHATHSA U 3a- ACD ChemSketch ['paduueckas, ACD Labs 2015
KOHBI XUMHH. pacueTHas
KI/IHGTI/I}('& XUMHUUYECKUX Avogadro ['paduueckas, GNU 2013
peakuMii © XUMHUYECKOe pacueTHas
paBHOBECHE ['paduueckas,
2 . . pacdeTHas,
Microsoft Office pabora ¢ Tab- | Microsoft 2010
Excel
JIAIaMH, Oa-
3aMH TAaHHBIX
DJIeKTpUUecKas I1CCo- Tpadnueckas
3 |mmanus. pH, ruaposus ACD ChemSketch | P | ACD Labs 2015
. pacueTHas
COJICH.
4 OxucauTenpHO-BOCCTa- ACD ChemSketch I'papuueckas, ACD Labs 2015
HOBUTEJIbHBIE PEAKIINU pacyeTHas
5 DIEKTPOXUMHUYECKUE ACD ChemSketch I'paduueckast, ACD Labs 2015
IIPOLIECCHI pacyeTHas

10. Onucanne MaTepuaIbHO-TEXHUYCCKON 0a3bl, HEOOXOIUMOMN VISl OCYIIECCTBICHUS
00pa3oBaTEIBLHOIO MPOIecca IO JUCITUTINHE

Ta6nuna 10
CeegeHusi 00 00eCIIe4eHHOCTH CIIENMATUM3MPOBAHHBIMHU J1200PATOPUAMHU
HaumenoBanue crieniaib-
HBIX ITIOMEIIECHUNA U TIOME-
LIEHUH ISl CAMOCTOSITEIIb-
HOI pabOTHI
(Ne yu. kopmyca, Ne ay.)
1 2
Kopmyc 22, aynutopus 201 1. Ctonbl nabopatopubie — 10 miT.
2. Tabypetku - 30 mirT.
3. Cron npenojaBaTenbCckuii — 1 mr.
4. BeITspkHOM mikag — 2 mrT.
5. locka yueOHas - 1 mirT.
6. bans xomOuHMpoBaHHast - 2 1mT.- (210134000000411,
210134000000412)

OcHaIIEHHOCTh CHEHUAILHBIX ITIOMEIICHUNA U TTIOME-
IIEHUM JJIS1 CAMOCTOSITEIILHON PabOoThI



http://www.viniti.msk.su/

7. pH metp - 1 . - (210134000002545)
8. Becnl nperusnonnsie - 1 mT.- (410134000001398)
9. Muctmwmnstop [13-25 — 1 mr. - (410134000000191)
10. Lentpudyra nabopatopnas - 1 mr. -

(410134000000819)

11. Becor mopunonnsie SK-1000 - 1 mit.-

(210134000000413)

12. brok muranus - 1 mr. -(210134000001659)
kopmyc 23, aynutopust 12 1. Ctomnbl mabopatopubie — 10 miT.

2. Tabypetku - 20 .
3. Cron npenogaBaTeabCcKuil — 1 miT.
4. BertsoxHOM mikad - 1 mr.
5 Tabypetku - 10 mr.- (210136600002899)
6. Jlocka ayauropHas - 1 mrT. -(410136000004314)
7. On. neub conporusicHus - 1 mr.- (410134000000193)
8. bans xomOuHHpoBaHHast - 2 1mT.- (2101340000004009,
210134000000410)
9. Lentpudyra mabopaTopHO-KIMHHYECKas - | IIT.-
(410134000000192)
10. ®oromerp KDK3 - 1 mit. - (410134000000186)
11. pH meTp MmwmuBoapT™MeETp - 2 HIT. -
(410134000000189, 410134000000190)
12. Ika¢ mnst 6ymar - 1 mr. - (210136000001006)

JI71s1 caMOoCTOSITENbHOM PadOThl CTYIEHTOB UCTOJIB3YIOTCA pecypcehl LlenTpas-
HOM HayuHoU OuOnmorexku umenu H.U. JKenesznosa, Bkitouaroniue 9 yuTaabHbIX 3a-
JIOB, OPraHM30BAHHBIX 1O MPUHIKITY OTKPLITOrO AOCTyMa 1 ocHaiieHHbIX Wi-Fi, uH-
TEPHET-IOCTYIIOM, B TOM YHCJIE 5 KOMIBIOTEPU3UPOBAHHBIX UYHUTAJBbHBIX 3AJI0B, a
TaKXKe KOMHAThl CAMOIIOJATOTOBKHU B OOIIEKHUTHAX Ne 4 1 NoS5.

11. MeToauueckue PeKOMEeHIalUMA CTYACHTAM 110 OCBOCHHIO JUCHUILINHDbI

J1J1s OCBOEHUS TUCIUIIMHBI « XUMHUSD) yUaIUMCS HE0OX0IMMO UMETh yueOHbIe
nocoOus u JIeKuuu. i yCrenHoro BeINOTHEHHS 1a00paTOPHBIX padoT, CTYASHT A0JI-
EH CAMOCTOSITEIBHO TOTOBUTHCA K KaXJIOMYy JaOOpPATOPHOMY 3aHSTHIO, a TaKKe
CTPOTO BBIMIOJIHATH NMpaBuiia pabOThl B XUMUYECKOU 1ab0paTopuu.

[ToaroToBka Kk J1abopaTopHOW pabOTe BKIIOYAET B ceOsl MOJHOE U JAETATIbHOE
O3HAKOMJICHUE C TEOPETUUECKUM MaTEPUaIOM 110 U3y4aeMOi TeMe, a TAK)Ke THIATENb-
HOE U3YUYEHHUE METOJIUKHU MTPOBEJCHUS J1a00OPaTOPHOU PaOOTHI.

KadecTBO BBITIOTHEHHS KaXI0W JTa00OpaTOPHON pabOThI OIEHUBAET U (DUKCH-
pYeT IpenoiaBaTelb.

Ha nepBoM 3aHSTHH BCe CTYIEHTHI 3HAKOMSTCS € IpaBUJIaMU TEXHUKU Oe3omac-
HOCTHU U 00513aHbI CTPOTO BBHIIOJIHATH UX IPU MPOBEACHUU BCEX TAOOPATOPHBIX padoT.

[Ipomyck 3aHsTHI1 €3 YBOXKUTENbHON PUYMHBI HE JOMTYyCKaeTcsl. 3a10J>KEHHO-
CTH (TMPOMYIIEHHBIE JIA0OpAaTOPHBIE PAOOTHI) JOJKHBI ObITH JIUKBUAUPOBAHBI.

Buabl u gopmbl 0TPa00TKH NPONYILIEHHBIX 3AHATHI
Tekymye 3a10KEHHOCTH 10 JTA00PATOPHBIM paboTaM JOJKHBI OBITh TUKBUIU-
pOBaHbI B TeueHHUE 1-2 Henelb Mocie CpoKa, 0003HAYEHHOTO B TEMATHYECKOM IIJIaHe



nabopatopHbIX padboT. CTyIeHT, TPOIMyCTUBIINHN 3aHATHS 0053aH OTPaObOTaTh MPOITY-
IIeHHbIE JJabopaTopHbIe paboThl. OTpaboTKa 1a00paTOPHBIX PA0OT OCYIIECTBISETCS B
MIPUCYTCTBUH MPEIOIaBATEIS.

CryneHT moiydaeT JOMYCK K dK3aMEHY, €CIIH BBIIIOJIHEHBI BCE JTaOOpaTOpHbBIS
paboThl U KOHTPOJIbHAS paboTa.

12.MeToanyeckne peKOMeHIAIUH MPeNoIaBaTe/siM 10 OPraHU3al UM 00y4YeHust
10 JUCIUILIHHE

CrienupuKkoi AUCUUIITHHBI « XUMUSD SIBISIETCA HEpa3pblBHAS CBSI3b TCOPUH C
IpakTUKON. TeopeTruuecknue 3HaHus, KOTOPbIE CTYACHTHI MOTYYaloT Ha JIEKIHUAX, O/~
TBEPKJIAI0TCS M YCBAaWBAIOTCA Ha JIAOOPATOPHO-TIPAKTHUECKUX 3aHATHAX. JlJis ycmen-
HOTO YCBOGHHUSI MaTepuaia HeOOXOAMMBI 3HAHUS XUMUU B 00BEME IIKOIBHON IMPO-
TpaMMBbI M 3JIEMEHTAPHOW MaTEeMaTHKH. J{J1s1 MOBBIIICHUS YPOBHS 3HaHUN IO XUMHUH Y
CTYZEHTOB, HEOOXOJIMMO UCKATh ITyTH COBEPLICHCTBOBAHUS METOAUKY MTPENOJaBaHUS:

— HCII0JIb30BAHKE PAa3HOOOPa3HbIX (POPM, METOJOB U MPUEMOB aKTUBHU3ALUH I10-
3HABATEJIBLHOU JEATEIHLHOCTH YHAIUXCS (B T.4. aKTUBHBIX U UHTEPAKTUBHBIX );

— HUCHOJIb30BaHUE HAIJISIIHOTO MaTepualia: Tabiaul], pUCYHKOB, CXEM, IPUPOI-
HBIX MUHEPAJIOB, JEMOHCTPAIINS OTBITOB; KOMIIBIOTEPU3AIHS O0YUCHHS;

— pelIeHrEe XUMHUYECKHX PacuETHBIX U SKCIIEPUMEHTANIBHBIX 3a/1a4 KaK METO/T
0o0y4YeHUs XUMUH;

— HCIIOJIb30BaHUE PA3NUYHBIX (OPM OPraHU3AIHNHA CAMOCTOSITEIBHON pabOTHI
CTYJICHTOB: MHJUBUyaJIbHAsI, TPYIIIIOBas, KOJUICKTUBHAS,

— OpraHmM3anus UHAUBUIYaIbHON pabOThI CTYJEHTOB C YUETOM YPOBHS MOJTO-
TOBKH,

— CHCTeMaTUYECKUH KOHTPOJIb Pa3IMYHBIX BUAOB B Mpoliecce 00yUueHusl.

[Tpu opranuzanuu 1a60PaTOPHBIX padOT BaKHO MPABUIBHO OMPENEIUTh MPUO-
pPUTETHBIC HAIIPABICHUSI B BHIOOPE 3a]1a4 U 3alaHui. DTO aKTyaJbHbIE BOIPOCHI TEO-
PHUU U UX TIPAKTUYECKOTO MPUIIOKEHHUS, OTpab0TKA XapaKTEPHBIX MIPEAMETY ICUCTBHIA.
3amanus Ha JabopaTopHbIE PaOOTHI IOJDKHBI OTBEUATh yUeOHOMY TIJIaHy JUCITUTIIMHBI
1 OBITh HAMPaBJICHBI HA PA3BUTHE CAMOCTOSTEILHOCTH U TBOPUYECKON aKTUBHOCTH CTY-
JeHTOB. B 3aBuCHMMOCTH OT coaep:kaHusl, JabopaTOpHbIE padOThI BBIMOJIHSIIOTCS CTY-
JIEHTAaMU UHJMBUIyaIbHO WM TPYIIIIAMU, YTO MTO3BOJISIET Pa3BUBATh HABBIKM TBOpUE-
CKOTO OOIIIEHUS, BBITIOJHATH PaO0OTy Kaue€CTBEHHO, B CPOK U C COOJIOJICHUEM MPABUII
TEeXHHUKH Oe3omacHOCTH. [lepen TeM, Kak pa3pemunTh CTyIeHTaM MPUCTYITUTH K BBITION-
HEHUIO paboTHI, ClIeyeT YOeAUThCS B X TIOJATOTOBIEHHOCTH. B mpomecce paGoTsl 110-
MyCcKaeTcss He0OXOAMMOe TepeMEelICHHE CTYACHTOB MO ayJUTOPHH, OJHAKO 3ampe-
HICHO OECIIeNIbHOE XOXACHNE W HapyllIeHre mopsiaka. [[poBepky oT4eTOB MPOBOAUTH
1ocJyie OKOHYaHUs pabOThI B TaOOPATOPHUHU.

IIporpammy paspadoraJja:

Vmoxuna E.A., 1.1T.H., TOoIeHT

(moamuce)



PELHEH3UA
Ha pado4yro nporpamMmmy aucuuiimebl «Xumus» OIIOII BO
no Hanpajienuo: 35.03.06 «ArpouHkeHepusD»
HanpaBiieHHOCTD: «JIEKTPOOOOPYA0BaAHME U FJIEKTPOTEXHOJIOTHID,
(kBasmuukanms BHIMYCKHUKA — 0aKkajaaBp, 3a04Hast popma 00yueHus )

[TynseBbiM Hukomaem HukomaeBuuem, norneHToM Kadenpbl «TpakTopbl U aBTOMOOHIIN
®I'bOY BO «Poccuiickuii rocygapcTBeHHbIN arpapubliil yauepcuter — MCXA nmenu K.A.
TumupsizeBa», KaHIUJATOM TEXHUYECKUX HAYK (J1ajiee 10 TEKCTY PELEH3€EHT), IPOBEIEHA pe-
HeH3us paboueii mporpamMmMbl AuciMILIMHEL «Xumust»y OITOIT BO mo nanpasiaennto 35.03.06
«ATPOUHKEHEPUS», HAMPABICHHOCTh: «DJIEKTPOOOOPYIOBAHUE U AJICKTPOTEXHOJIO-
rum» (6akanaBpuar), paspadotanHoit B ®I'bOY BO «Poccuiickuii rocygapcTBEHHBIN arpap-
Helii yauBepcuteT — MCXA umenu K.A. TumupszeBa», Ha kadenpe maTepuaaoBeIeHUsS U
TEXHOJIOTMH MallIMHOCTpoeHus (pa3paboruuk — YmokuHa Enena AnaronseBHa, mpodeccop,
JIOKTOP TEXHUYECKUX HAYK).

PaccMoTpeB nipesicTaBieHHbIE Ha PELICH3UI0 MAaTEPUAIIbI, PEIIEH3EHT MPHUIIIEN K CIIeTy-
IOIIMM BBIBOJIAM:

1. [IpeabpsiBnenHas pabouas mporpamma JUCHUIUIMHBI «XUMHS» (Jajee MO TEKCTY
[Tporpamma) coomsemcmesyem tpeboBanusim ®I'OC BO mo nanpasneruto 35.03.06 «Ar-
pourkeHepus». [IporpamMmma codepoicum Bce OCHOBHBIE Pa3fielibl, coomeemcmayem Tpedo-
BaHUSAM K HOPMATHBHO-METOJAMYECKUM JTOKYMEHTAM.

2. IlpencraBnennas B [IporpamMmme akmyansHocms y1eOHOW AUCIUIUTHHBI B paMKax
peanuzanuu OITOII BO re nodnesxcum comnenuo — AUCIUTIIINHA OTHOCUTCS K 00s3aTEIbHOM
yacTtu yaeOHoro nukia — b1.

3. [IpencraBnennsie B IIporpamMme uenu TUCUUTUIMHBL coomeenmcmayiom TpeOoBa-
HusiMm @T'OC BO nanpasnenus 35.03.06 «ArpouHkeHEPUD.

4. B cootBercTBuU ¢ [Iporpammoii 3a AucuMImiInHoON «XuMus» 3akperuieHa 1 komne-
menyusn. Jlucuumnuna « XuMus» U npeactaBieHnas [Iporpamma cnocobna peanuzosans nx
B 00BSIBIICHHBIX TPEOOBAaHUSX.

5. Pezynemamul 00yuenus, npencrasieHHbie B [Iporpamme B Kateropusx 3HaTh,
YMETb, BIAIETh coomeemcmeayom creunduke u colepKaHui0 JUCIUIUIMHBI U 0eMOHCmpU-
PYIOM 803MOACHOCHb TIOTYUCHUS 3asIBJICHHBIX PE3yIbTaTOB.

6. O6mas Tpy10EMKOCTh JUCHUILUIUHBI «XUMHS» COCTAaBISIET 3 3a4ETHBIX €IMHHULIBI
(108 gacos).

7. NHdopmarus 0 B3aMMOCBSI3U M3y4aeMbIX JUCHUIUIMH U BONPOCAM HCKIIOUEHUS
NyOnMpOBaHUsl B COJAEPKAHUU AUCHMIUIUH coomeemcmayem JeHCTBUTENbHOCTU. Jluciu-
TUIMHA «XUMUS» B3auMocBs3ana ¢ apyrumu aucuuminiamu OITOIT BO u Yyebnoro ninana
no HanpasieHuo 35.03.06 «ATrpOMHKEHEPHUS», ¥ BO3MOKHOCTh TyOJIMPOBaHUS B COJCP-
KaHUU OTCYTCTBYeT. [I0CKONBbKY TUCIUIUIMHA HE TPeAyCMaTPUBACT HAIMYHE CIIEUATbHBIX
TpeOOBaHUN K BXOIHBIM 3HAHUSM, YMEHHUSM U KOMIETCHLHUSM CTYJEHTA, XOTS MOXKET SB-
JSTHCS MPEIIECTBYIONIEH ISl CHIEIIMATbHBIX, B TOM YHCIie TPO(eCCUOHANBHBIX TUCIUIUINH,
UCIOJIb3YIOIIMX 3HAHUSI B 00JACTH XMMHUHU B MpodeccuoHanbHON AesTeIbHOCTH OakaliaBpa
10 JAHHOMY HampaBJICHHUIO MTOATOTOBKH.

8. IlpencraBnennas [Iporpamma mpezmnonaraeT UCIoOIb30BaHHE COBPEMEHHBIX 00pa-
30BaTEIbHBIX TEXHOJOTUH, UCMIOJIb3yeMbIE NIPH pean3alliy pa3IudHbIX BUAOB Y4eOHOH pa-
601b1. DOpMBI 00pa30BATENBHBIX TEXHOJIOTHA coomeemcmayiom cienn(puke TUCIUIITHHBL.




9. TlporpaMma mMCUMILTHHBEI «XuUMUIY» NPEAIoIaraeT 3aHATHS B MHTEPAKTUBHOM
dbopwme.

10. Bunsl, comepkanve u TpyZOS8MKOCTH CaMOCTOSTEIBHOM paboTHl CTY/IEHTOB,
Tipencrasnennsie B IIporpamme, coomeememeyiom TpeGoBanusAM K TIOArOTOBKE BBIITYCKHH-
KOB, coxepxamumcs B0 ®I'OC BO nanpapienus 35.03.06 «ArpoOHHIKEHepHS».

11. Ilpencrasnennsie u onucadubie B IIporpamme dhopmer mexyweii onenku 3HaHuix
(TIpoBepka oTYeTOB 110 1aGOPATOPHEIM paboTtam, KOHTpoJbHas paboTa), coomeememeyiom
crenupuKe TUCIHUIUIHHEL U TPEGOBAHMAM K BBIITy CKHUKaM.

®opMa NPOMEXYTOYHOrO KOHTPOJIS 3HAHHIA CTY[I€HTOB, NpeaycMOTpeHHas Ilpo-
TPaMMO¥, OCYLIECTBIIAETCS B hOpMeE dK3aMEHa, 4TO coomeemcmeyemcTaTyCy NUCHMILINHEL
KaK MCIHUILTMHEL 6230B0if 9acT yue6HOro mukia — b1 ®rocC BO HanpasieHus 35.03.06
«ArpOHHIKEHepHs»,.

12. ®opmbI OlEHKM 3HaHUI, NpEACTABIEHHBIE B IIporpamme, coomeemcmeyiom
crenyduke TUCIMIUTMHEL ¥ TPeGOBAHUAM K BBIITYCKHUKAM.

13. YueGHo-MeTonnueckoe obecreyenne AUCIMILIHHEL IIPEJICTAaBJIEHO: OCHOBHOM JIH-
TEPATypoil — 2 MCTOYHHUKA, OIIOTHUTEIBHOM JMTepaTypoii — 4 HauMeHoBaHus, UHTepHET-
PECYpCEl — 3 HCTOYHHMKA W coomeemcmeyem TpeboBanusM ®I'OC BO  manpaBnenus
35.03.06 «Arpoumnskenepus.

14. MatepuanbHo-TexHUYECKOE OBecTeueHHe AMCIMIUIMHBI COOTBETCTBYET CIELH- -
buke mucmMIUIEEBL «XUMHSI» B 06ecreunBacT HCII0JIb30BAHHE COBPEMEHHEIX 00pa3oBa-
TEJIBHBIX, B TOM YHCJI€ HHTEPAKTUBHBIX METOI0B 00y4eHHs.

15. Meronmueckue pekoMeHaIHH CTyAEHTAM 1 METOMYECKHE PEKOMEH/AINHU TIpe-
TIONaBATEIAM 0 OPraHU3alMK 00YYeHHs MO JUCLMILIMHE JAIOT MPEICTABICHHE O crenu-
uxe 06yuenus no quctuIUIIHE « XUMHESY.

OBILHE BBIBO/BI

Ha ocHoBanuu npoBenennoit penensun MoskHO cenars 3aKIOYCHHUE, YTO XapaKTep, CTPyK-
Typa U coJiepxanue paboueil mporpaMMs! JuCHMILTHHEL «Xumusy OITOII BO 1o Hanpas-
nenmio 35.03.06  «Arpoumxkenepus», HanpaBJIeHHOCTh: «JJIEKTPOOGOPYI0BAHHE H
3JIEKTPOTEXHOJIOTHH»(KBATU(DHKALNS BBITYCKHUKA — Gakanasp, 3a04Has popma 0Gyuye-
HUA), paspaGoTaHHas podeccopom KaQepbl MaTepHaNOBEIEHHS U TEXHONOTMH MAIIHHO-
CTPOCHUS, NOKTOPOM TEXHHYECKHX HAyK, JOLEHTOM YIIIOKHHOI E.A., cootBerctByer Tpe-
6osanusam ®I'OC BO, coBpeMeHHBIM TPEOOBAHMAM 5KOHOMHKH, PEHIHKA TPYAa M MO3BOJIHT
TpH €€ peal3aluy yCIEImHOo 00eceynTs (opmMHupoBaH¥e 3asABICHHBIX KOMIETEHIHIA,

Peuensent: Ilynses H.H., moment Kadenpsl «Tpakropsr u aBToMOGWIM» OI'BOY BO
«Poccuiickuit rocyapcTBeHHBbII arpapHsIit yausepcuter — MCXA umenn KA. Tumupssze-
Bay, KaHIUa HUY X HayK
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