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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Ienpto AMCUUIUIMHBL sIBiIAETCS  (OpMUpOBaHHE AMATIEKTHKO-MaTEpHATUCTUYECKOIO
MHUPOBO33PEHUS, BRIpaOOTKa HAYYHOTO B3TJIs11a HA MUP, (POPMHPOBAHNE COBPEMEHHOTO HAyYHOTO
IpEeACTaBIeHUss O Marepuu U (GopMmax ee JBMKEHHs, O BEIIeCTBE Kak OJHOM H3 BHJIOB
JBIDKYILEHCS MaTepuu, O MEXaHU3ME MPEBPALICHUS XUMUYECKUX COSAMHEHHH, (hOpMUPOBAHUS
3HAHUM, yCMEHUH U HaBBIKOB, HEOOXOAUMBIX JUISl pelIeHUs TPO(GECCUOHATBHBIX 3a1a4

OcHoOBHBbIE 337]aul XUMHYECKOM MOATOTOBKY 3aKIH0YaOTCS:

- B OCBOEHHMH (PyH/ITaMEHTaJIbHBIX OCHOB XUMHUYECKOW HAYKH;

JIaGopaTopHBIif MPAKTUKYM NIPUBUBAET HABBIKK AKCIIEPUMEHTAIBHON pabOThI U yUYHT:

- O0BACHATH XUMUYECKHE CBOIICTBAa aTOMOB B 3aBUCUMOCTH OT CTPOEHUS UX JIEKTPOHHBIX
000J104CK;

- IpuMeHATh npuHuun Jle-IlaTense kK XUMUYECKUM PaBHOBECHSM;

- HCIIOJIb30BAaTh BEIMYMHBI KOHCTAaHT JMCCOLMALMU JJI XapaKTEPUCTUKHU CHIIbI
JJIEKTPOJINTA;

- UCIIOJIb30BaTh BEJIMYUHBI CTAHAAPTHBIX AJIEKTPOJHBIX MMOTEHLIMAIOB JUISl ONpPEAEICHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ITPOLIECCOB;

- YMETb IIOJIb30BaThCSl 3HAUYEHUSMU TEPMOJMHAMUYECKUX MOTEHIHUAIOB JUISl OLICHKU
CaMOIIPOU3BOJIBHOTO IIPOTEKaHUS IPOLIECCOB;

- IPOU3BO/IUTH AHAIIUTUYECKHE PACUETHI

[TnanupyeMbIMH pe3ysibTaTaMyd 0OY4EHUS MO JAUCLUILIMHE (MOLYJIIO), SIBJIAIOTCS 3HAHUA,
yMEHMsI, HaBbIKU. [lepeueHb IIaHupyeMbIX pe3yibTaToB OOyYEHUs 0 AUCLHUIUIMHE (MOMYIIIO),
COOTHECEHHBIX C IUJIAaHUPYEMBIMH pe3yJbTaTaMU OCBOCHHUS 00pa3oBaTEIbHONW MPOrpPaMMBI,
npezcTasieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3YyYeHUS TUCIUTUIMHBI (MOIYIIS)

Pe3ynbraTel 00y4eHuUs IO TUCIUIIIINHE
Konu Kox u
Haspanwue (bopmyrpoBKa
OIIOII BO, (opmynpoBka HHUKaTOpa Koz
COKpaIIeHHOC KOMIIETCHIINHI JAOCTUIKCHUSA peE3YIIb q)OpMyHI/IpoBKa pe3yabTara
KOMICTCHITIH
TaTa
15.03.06 OIIK-1 : Criocoben OIIK-1.2k : P/1 3uanue | QyHIaMeHTaIbHBIX
«MexaTpoHHUKa | IPUMEHATH Hcnone3yet pa3IcoB XUMUH B
" €CTeCTBCHHOHAYYHBIC | €CTECTBCHHOHAYYHBIC o0BeMe, He0OXOAUMOM
poOOTOTEXHUKA» | M OOIMIEHH)KEHEPHBIE | METOJBI M MOJICIH B JUTSL OCBOCHHUS
(b-MP) 3HAHUS, METOIBI TEXHUYIECKHUX XIMHYECKIX OCHOB TIPU
MaTeMaTHIECKOTO MIPIOKCHUSX, peureHnn
aHau3a u BBIJICNISCT po¢heCCHOHATHHBIX?
MOJIEITHPOBAHUS B KOHKpPETHOE 3a1a4d
po(hECCHOHATBLHON | CONEpPIKAaHUE B P12 | Ymenue | memars npocreiiiine
JeSITeIbHOCTH MPUKIIAIHBIX 3a/1a9ax OLEHKH U PACYUETHI IS
aHaJN3a XUMHYECKIX
SIBJICHUH B
UCIOJIb3yEMOH
amnmaparype u
TEXHOJIOTHYECKUX
npoueccax
P13 HaBpik | BBIOJHEHUS OCHOBHBIX
XMUMHUYECKHX
J1a00PaTOPHBIX
onepanuit

B mporecce ocBoeHWS JTUCIUIUIMHBI PEMIAIOTCS 3aJadll BOCIHMTAHUS TapMOHUYIHO
pPa3BUTOM, MATPUOTUYHONW U COIHMAIBLHO OTBETCTBEHHOW JTMYHOCTH HA OCHOBE TPAIUIIMOHHBIX
POCCHUHCKHX TyXOBHO-HPABCTBCHHBIX U KYJIbTYPHO-UCTOPHUYCCKHUX IIEHHOCTEH, MPEACTaBICHHBIC
B Tabmume 1.2.



Tabmuua 1.2 — [{eneBble OpueHTUPHI BOCTIUTAHUS

BocnurarenabHble 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMupoBaHMe TPAKIAHCKONA MO3MLIMH U IATPHOTH3MA

Bocnuranue YBaXXCHUA K UCTOPUU U

I'paxxnaHCTBEHHOCTD KynbTypHast UAEHTHUHOCTh
kynsType Poccuun P YARTYP A

®opMHpoBaHNe TyXOBHO-HPABCTBEHHBIX IeHHOCTEH

BocnmTanue 3K0noruueckoil KyJIbTypsl 1 OTBETCTBEHHOE OTHOIIECHHE K
LIEHHOCTHOT'O OTHOLIEHUS K OKpyxatomeld | JKuznb OKpYyXarouieu cpesne u
cpene 001IeCcTBY

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

Pa3Burne no3naBaTeIbHOTO HHTEepECa 1

COSI/II[aTeJ'IBHHﬁ TPyA AXTHUBHAS )KU3HESHHAS ITO3UIHS
CTPCMJICHUS K 3HAHUSIM

®opmMupoBaHHEe KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001IEHMS

Pa3Butne ymenus apdextuBHo 00maThHCs B3aumonomonts u

III/ICHI/IHJ'II/IHI/IpOBaHHOCTL
" COTpYAHUYATDH B3aMOYBAKCHUE

2 MecTo aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

JucuunnuHa «XUMHS» OTHOCHTCS K 4YacTh ydeOHoro miaHa biok 1 JlucuumiuHen
(momynu). HducrumniauHa Oa3upyercss Ha KOMIIETCHIHSX, C(OPMUPOBAHHBIX Ha MPEIBIIYIIEM
ypOBHE 00pa30BaHMUsI.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIJIEJICHHBIX Ha KOHTaKTHYIO paboTy ¢ oOydaromumucs (10 BUIaM
y4eOHBIX 3aHATHI) M HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IuUIE 2.

Tabnuia 2 — O0mmiast TpPy10€MKOCTh JUCITUTITUHBI

Tpyno- O0BeM KOHTAKTHO# paboThI (Yac)
€MKOCTb
Cemectp
Hasamme 3)60 Pl\f_‘ Hacms, I/I(J'I(I)/I(II)<O)C AynuatopHast Bueay - CpC (zll)ﬁr?f
OII0IT BO e VII P yaurop TOpHas
HUS (3P0, GE) Beero Taluu
0300) o
nek. | mpak. | ma6. | MTA | KCP
15.03.06
Mexapomn@ 1 390 | 1B 1 2 9 a | o | a1 ]| o] es 3
POOOTOTEXHUKA




4 CTpyKTypa U co/iepKaHue IMCUMILTUHBI (MO1YJIs1)

4.1 CTpykTypa aucuunjanHbl (MoxyJs) s 3@0

TemaTnueckuil 1miaH, OTpa)arLUil coaep)KaHUue AUCLUILIMHBI (MIepeueHb pa3fesioB U
TEM), CTPYKTYPHUPOBAHHOE IO BU/IaM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aensl quCUUIUIMHEL (MOTYJIs), BUIBI Y4€OHOU NEATETBHOCTH U (hOPMBI
TEeKyIero KouTpoJs st 300

Kox pe- Koi1-Bo 9acoB, oTBelIeHHOE Ha
®opma
No Hassanue TeMbl 3yJIbTaTa
Jlex [pakr JIab CPC TEKyLIEro KOHTPOJIS
00yJeHHs
BBezeHue B AUCHUILIMHY.
1 | Kiacchl HEOpraHHIEeCKHX P11, P12 2 0 0 12 CobecenoBanme
COETMHEHUI
2 ATOMHO-MOJICKYIAPHOE PI1, P12 0 0 0 12 CobecenoBanue
yYeHHUE
CtpoeHue aToMa 1
3 | mepuoauueckas cucrema JJ.1. | PI1, P/I2 0 0 0 12 CobecenoBanmue
MenpeneeBa
Teopust pactBopoB. OCHOBHBIE P/1,
4 | 3aKOHOMEPHOCTH MPOTCKAHMS P2, 0 0 2 12 CobecenoBanue
XUMHUYECKUX IPOLIECCOB PJ12, P13
OKHCITUTETBHO- PIII
5 | BOCCTAHOBHTCIbHBIC 1 P2, 2 0 2 15 CobecenoBanue
JNEKTPOXUMHUIECKHE
P2, P13
MPOIIECCHI
Hroro no Tagamnme 4 0 4 63

4.2 Conep:xxaHue pa3aejioB U TeM JUCHUILTUHBI (Moayas) nias 30

Tema 1 Bseoenue 6 oucyunauny. Knaccovt neopeanuueckux coeouHeHul.

Conepxxanne Tembl: Benenue B mucuuimnay. I[lpeamer, 3amauM u MeTOABl XUMHH.
[Ipoctrie U cioxHble BemiecTBa. Kiaccudukamuss mpocThIX M CIOXKHBIX BemiecTB. OKCHIBL.
Knaccudukanus okcuno. HeconeoOpa3zyromue u coneobpasyromue okcuabl. Knaccubukanus
coyieoOpa3yromux OKkcuaoB. llomydeHne u XUMHUYECKHE CBOMCTBa OKCHUI0B. OCHOBaHWUSI.
Knaccudukanus ocHoBanuii. Ilomyuenue ocHoBaHuii. XUMHYECKHE CBOWMCTBAa IIENOYEH,
HEpAacTBOPUMBIX M am@oTrepHbIx ocHoBaHui. Kucnorel. Knaccupukauus xucnor. Ilonyuenue
kucnot. Xumuueckue cporictBa kucinoT. Comm. Knaccuduxamus coneit. CpemHue, Kucible,
OCHOBHBIE cOJM. CTIOCOOBI UX TOJIYYCHHS U XUMHUECKHE CBOMCTBA. KOMIIJIEKCHBIE COeMHEHUSI.
Hx obpa3zoBanue u ctpoeHue. BHyTpeHHss 1 BHEIHIS chepbl KOMIUIEKCHOTO coernHeHusl. CBsI3b
XHUMHUU C JPYTUMHU HAyKaMHU.

@dopMBl ¥ METOJBI TPOBEACHHS 3aHIATUN MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHBIC
TEXHOJIOTHH: JIEKITMOHHOE 3aHsATHE: AaKTUBHAs JIEKIMs C WCIOJIB30BAaHUEM ITPE3CHTAIIUM.
CamocTtosTenpHas padborTa.

Bugpl camocTosITeNbHOM MOATOTOBKH CTYIEHTOB IO TeMe: Pabora ¢ mmTeparypoi.
BrinonHeHue KOHTPOIBHOU PabOTHI.

Tema 2 AmomHO-MONEKYAPHOE YUEHUE.

Conepxanne Tembl: BemectBo. Buabl xumuyeckux peakuuii. OCHOBHBIE TMOHATHS U
3aKOHbl XUMHUU. ATOMHO-MOJIEKYJISIpDHOE Y4YeHHE. ATOMHas M MOJIEKyJsipHass macca. Moub,
MOJISIpHAs Macca BENIECTBa, B3aMMOCBS3b MACChl, KOJIMYECTBA M MOJIIPHOM MacChl BEIIECTBA.
XUMUYECKUH IKBUBAICHT, ()aKTOp DKBUBAJICHTHOCTH, YUCIO SKBUBAJICHTHOCTH. JKBUBAJICHT U
MOJISIpHAsI Macca SKBUBAJIICHTA MPOCTHIX M CIIOKHBIX BEIIECTB. 3aKOH YKBHBAJICHTOB.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITHH 1O TeMe, MPUMEHSEMbIe O00pa30BaTENbHBIC
texHoyioruu: CaMmocTosiTeNbHas padoTa.



Bunel camocTosTenpHONW MOATOTOBKH CTYIGHTOB 1o TeMe: Pabora ¢ nmrepaTypoi.
BrinonHeHne KOHTPOIBHOM PabOTHI.

Tema 3 Cmpoenue amoma u nepuooudeckas cucmema /1.1. Menoeneesa.

Conepxxanrie Tembl: OCHOBHBIE JTamlbl W AUAJICKTHKA Pa3BUTHS NPEJICTABICHUNA O
CyILIECTBOBAaHUU U CTPOECHHM aTOMOB. CTpOEHHE aTOMOB: SJIpO, JIEKTPOHBI, UX 3aps] U Macca.
KBaHTOBBII XapakTep U3JIyYEHHUS U MOMJIOLIECHHS 3Heprun. Y paBHenue I1nanka. KopnyckynspHo-
BOJIHOBOM JyaJiu3M MHUKpodacTull. /Jlyaln3m »5IEKTPOHOB W MNPUHUMUII HEONPEAEIECHHOCTH.
[Tonstue opbOurtanu. DiekTpoHHOe o6nako. KBaHTOBbIE 4uMCla: TJIaBHOE KBAaHTOBOE YHCIIO,
opOuTaIbHOE, MATHUTHOE, CIIMHOBOE KBAHTOBOE 4KciI0. Dopma s-, p-, d-opOuTaseil. DieKTpoHHas
U DJEeKTpOHHO-Tpaduueckass QGopMbl cTpoeHHs artoma. [lopsmok 3amoJHEHHsT AaTOMHBIX
opoutaneit. [Ipunnun Ilaynu. [lpuanun HanMmeHsplne sHeprun (aBa npaBuiia KiedkoBckoro).
[Mpunuun I'ynpa. [lepuonnueckuii 3akoH [I.M. MenaeneeBa u €ro TpakTOBKa Ha OCHOBAaHUHU
COBPEMEHHOI TEOPUM CTPOEHHUs aToMa. ATOMHO-MOJEKYJISIPHOE ydyeHue. XUMHUYEKCcas CBA3b U
cTpoeHue BemiecTBa. OCHOBHbIE BUAbl XuMuueckoi cBsi3u. KoBanentHas cBs3pb. [lomsphas,
HENoJIsipHasi, mpuMepbl. JJOHOPHO-aKIENTOPHBII MeXaHu3M 00pa3oBaHus cBsi3u. HaceiaemocTh
KOBAJICHTHOM CBSI3M, HAIIPABIECHHOCTb. MOHHAsA CBS3b Kak NPENEIbHBIN Ciy4all IOJISIpU3ALUU
KOBaJCHTHOM  cCBsizu. [ uOpummsanus  aToMHbIX — opOutanei. Tumbl  rUOpHUIM3ALUU.
[TpocTpaHCTBEHHOE PACcOIOKEHNE aTOMOB B MOJIEKYJIax.

@opMbl U METOJBI NPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
texuosioruu: CaMmocTosiTeNbHas padoTa.

Bunel camocToATenbHONW MOATOTOBKM CTYAEGHTOB Mo Teme: PaboTta ¢ muTepaTypoid.
BoinonHeHue KOHTPOJIBbHOU PabOTHI.

Tema 4 Teopus pacmeopog. OcHOGHbIE 3AKOHOMEPHOCMU NPOMEKAHUS XUMUYECKUX
npoyeccos.

Copepxanne Tembl: PactBopbsl. OCHOBHBIE OINpEAENEHUsi: pPacTBOpP, PaCTBOPUTEID,
pacTBOpeHHOe BemllecTBO. PacTBopuMocTbh BemiecTB. HacslmenHblii  pactBop. CrocoOsl
BBIPDAKECHMSI KOHLEHTPALMU pacTBOpoB. ['mapartHas teopuss pacrtBopoB /.M. MeHnneneesa.
OHepretuka nporecca pacTBOpeHHUs. OCHOBHBIE IOJIOKEHHUS TEOPHM DIIEKTPOJUTHYECKON
quccouyanuu. PaBHoBecHe B pacTBOpax AJIEKTPOIUTOB. DIEKTPOIUTUYECKAS TUCCOLUALINS BOJIBI.
Bydepnbie cucremsr (kapOoHaT-ruapokapOoHaTHas OydepHas cucreMa MHUpPOBOro OKeaHa,
nouBeHHbIe OydepHble cucteMbl). ' naponus coneid. Xumuueckas KMHETUKA U KaTtanu3. CKopocTh
XUMHUYECKON peakuuu. McrtuHHas m cpenHsas. PakTopsl, BIUSIOIME HAa CKOPOCTh PEAKIIMH.
Kunernyeckas knaccudukauusa peakuuid. [loHsTHE O mNOpsiIKe MOJEKYJISIPHOCTH pEeaKLHUU.
KoHcTaHTa CcKOpOCTHM peakuuu NEPBOrO MOPALKA. 3aBUCHUMOCTb CKOPOCTH PEAKIUH OT
TeMneparypbl. AKTUBHbIE MOJIeKYJIbl. [loHsATHE 00 SHEpruM aKTUBaLUu. YpaBHEHUE AppeHuyca.
[TonsiTue o kaTanuse. MexaHu3M IelCTBUSA KaTanu3aTopoB. [IoHATHE 0 XUMUYECKOM PaBHOBECHUHU.
CwMmeleHne paBHOBECHsI ITPU U3MEHEHNHU KOHIIEHTpAlUK, TeMrepaTypsl, napineHus. [Ipunnun Jle—
[atenbe. OCHOBBI XMMHUYEKCOW TEPMOJMHAMUKH. 3aKOH COXPAaHEHUS 3HEPTUU. BHYTpeHHsA
SHeprus, Temiora u padbora. MaremaTHueckoe BbIpaK€HHE MEPBOT0 Havaja TEPMOJWHAMUKH B
pasubix ycnoBusax (V=Const, p=Const). TermoBoii >ddexr peakuuu. 3akoH [ecca u ero
cnenctBus. CraHIapTHbIE TEIUIOTHI OOpa3oBaHus u cropaHus. OOpaTumble U HeoOpaTUMBbIE
npoueccsl. @OpMyIMpOBKa U MAaTEMaTHYECKOE BBIPAXKEHHE BTOPOTO Haydaja TEPMOJMHAMHKU.
[Tonsitue 06 suTponMu. [loHsATHE O TEPMOAMHAMUYECKUX TIOTEHIIMANAaX. DHEprus [ expmMromsIia.
Oneprus ['n66ca. Mcnonp30BaHue STUX 3HEPTHUI IS ONIpe/IeIeHUs] HallpaBJI€HHOCTH poliecca.

@®opMBl 1 METOJIbI NPOBEICHHS 3aHITHM MO TeMe, MpUMEHseMble 00pa3oBaTelbHbIC
texHosorun: CamocrositensHast padota. JlaboparopHoe 3aHsTHE - TabopaTopHas padora.

Buapl camocTosiTeNbHOM TOATOTOBKH CTYIEHTOB MO TeMe: Pabora ¢ nurepaTypoil.
[ToarotoBka x nmabopaTopHoil padore "Peakiun HOHHOrO oOMeHa" - OTBETHl Ha KOHTPOJIbHBIE
BOINPOCH (HalMCaHUE TEOPETUYECKOM YacTH OTYETa) METOAMYECKHMX YKa3aHUH; MOATOTOBKA K
HKCIEPUMEHTAIBHOM YacTu paboThl. BrInoIHEeHNE KOHTPOIBHOM paboThI.



Tema 5 OxucnumenbHo-60cCMaHo8UmMenbHble U INeKMPOXUMULECKUE NPOYECCHl.

Conepxxanne Tembl: OKHCIUTENBbHO-BOCCTaHOBUTENbHBIE peakuuu (OBP). YpaBuupanue
OBP. Tunet OBP. O6mme cBoiictBa MeTauioB. DOpMbl HaXOXACHUS METAJIOB B MPHUPO/IC.
duznyeckue cBoiCTBa MeTaIIoB. Kpucrammmueckas pererka MetaymioB. OCOOEHHOCTH CTPOCHUS
aTOMOB MeTayyioB. Pa3nuuue B CTPOSHHHM BHEIIHETO SHEPreTHYEeCKOr0 YPOBHS Yy METaUIOB U
HEMETAJUIOB. ATOMBI METAJJIOB TJIaBHBIX W MOOOYHBIX moarpymil.llonyyenue meTamioB u3 ux
COCMHEHUN. XHWMHYECKHE CBOMCTBA METAJJIOB. OJIEKTPOXUMHUUYECKUU pAJle HANPSKEHUM
METaJUIOB. 3HAYCHUE METAUIOB B KU3HMU YEJIOBEKA. DJIEKTPOJHBIE MOTCHIMAIbl. MexaHu3m
BO3HUKHOBEHHUS DJJIEKTPOJHOrO TMoTeHnuana. Bogoponueiii snextpoa. Psan cranmapTHbIX
AJNIEKTPOJIHBIX TMMOTEHIMAIOB MeTawioB. [anbBanmueckuit snement. Omnpenenenue IC
ranpbBaHuyeckoro ayemeHTa J[lanmanga-SAkobu. Konnenrtpamuonnsle menu, pacuer IJC mo
dopmyne Hepucera. Kopposusi meramioB. Buasl koppo3un. AHOJHBIE W KAaTOJHBIE TPOIIECCHI,
MPOTEKAIOIIUE MTPU IEKTPOXUMHUUECKON KOPPO3UU METAIJIOB. Bompockl aKo10THuu, CBA3aHHbIE C
KOppo3uel MeTasioB. Mepsl 00pbOBI C KOPPO3HEH: aHOHOE MOKPHITHE (OIIMHKOBAHHOE JKEIIE30),
KaTOJHOE TOKpBITHE (IyxkeHoe xkene30). [Iporekropnas 3ammra. Dnextponu3. CyHIHOCTh
AIIEKTPOJIN3a. DIJIEKTPOJIU3 PACIUIaBOB M PACTBOPOB. DJIEKTPOJU3 C HEPACTBOPUMBIM AHOIOM.
3akonbl Dapanesd. [IpakTuueckoe npUMeHEHUE IIEKTPOIU3A.

@dopMBI ¥ METOJBI TPOBEACHHS 3aHITHA 1O TEeMe, MPUMEHSIEMBbIC 00pa30BaTCIbHBIC
TexHoJoruu: JIEKIIMOHHBIE 3aHSATHUS: AaKTUBHAsl JIEKIHS C WCIOJIb30BAaHHUEM IIPE3CHTALIUU.
CamocTostenpHas padbot. JlabopatopHoe 3aHsATHE - TabopaTopHas padoTa.

Bunel camocToATenbHONW MOATOTOBKH CTYAEHTOB 1o Teme: Pabora ¢ nutepaTypoi.
[ToaroroBka k nabopatopHoil pabore "DnekTpoins" - OTBETHI Ha KOHTPOJBHBIE BOIPOCHI
(HamucaHuWe TEOPEeTUYECKOW YacTH OTueTa) METOAMYECKHX YKa3aHWi; TOJArOTOBKa K
AKCIIEPUMEHTAJIbHON YacTu padoT. BeinosHeHNe KOHTPOIbHONU PaboThl.

5 Mertoauyeckne yKa3aHusi sl OOYYAIOIIMXCH MO M3YYEHHI0 M Ppeajlu3aluu
AUCHUIJIMHBI (MOZYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAKIIUMCH M0 M3YYEHHI0 IUCUHMIUIMHBI H 10
o0ecIeYeHN 0 CaMOCTOSITeJIbHOM padoThI

CamocrosiTenbHass paboTa BKIIIOYaeT paboTy ¢ y4eOHOM M HaydyHOM JuTepaTypoil mpu
HOJrOTOBKE K J1a0OpaTOpHBIM paboTaM, JEeKIMSIM U K 3Kk3aMeHy. CamocrosrenbHas pabora
NPOBOTUTCS C IIeNBIO: CHCTEMAaTH3allMd W 3aKpeIUICHUs, YIIyOJIeHUS ¥ pacIIupeHus
TEOPETUYECKUX 3HAaHUM M TNPAKTUYECKUX YMEHMH, NpUOOpeTaeMbIX CTyJAEHTaMH B XOj€
AyJUTOPHBIX 3aHATHHA;, (OPMHUPOBAaHUS YMEHHMI HCHOJIB30BATH CIENHUATBHYIO JIUTEPATYpY;
pa3sBUTHs TO3HABATEJBHBIX CIIOCOOHOCTE M AaKTMBHOCTH oOOydaromuxcs; (OopMHUpPOBaHUS
CaMOCTOSITEIFHOCTH MBIIIICHUS, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPIICHCTBOBAHHUIO U
camMopealM3alluy; pa3BUTUS MCCIENOBATENbCKUX yMeHM. CamocTosTenbHas paboTa mpu
W3YyYEHHUH JUCIUIUTIHBI TTOIpa3IeNsieTcsl Ha TpY BHA: 1) ayauTopHAasi caMoCTosITeNIbHas padoTa
(BbIMOJIHEHUE JTAaOOpaTOpHBIX paboT); 2) camocTosATeNbHas paboTa TMOA  KOHTPOJEM
npenoaBarens (TUIAaHOBBIE KOHCYJIBTAIIMH, 3a4€T); 3) BHEAyAUTOPHAS CaMOCTOSITeIbHAs paboTa
OpY BBIIOJHEHUH CTYACHTOM JIOMAllHUX 3aJaHUi Y4eOHOro M TBOPYECKOIO XapakTepa
(ToATOTOBKA K JIEKIUSM, WHIWBUAyaJTbHBIE PabOTHI MO OTAETBHBIM pa3/ielnaM COJCpKaHUs
JMCLUTUIMHBL, IOJTOTOBKA K 3a4€Ty).

JIJ1st TIOATOTOBKY K JIA0OPATOPHBIM 3aHITUSM HEOOXOIMMO HCIOIB30BATh METOINIECCKHE
yKa3aHUs K BBINOJHEHHIO JTAOOpaTOpHBIX paboT. Kaxaplili paszgen METoAMyYecKHX yKa3aHWH
3aKaHYMBACTCSl TIEPEYHEM KOHTPOJIBHBIX BOIMPOCOB, HA KOTOpPHIE HEOOXOAWMO OTBETUTh
NUCHbMEHHO M O()OPMHUTH B OTUET B BHJIE TEOPETUYECKOH TJIaBbl K KOHKPETHOW J1a00paToOpHOM
pabote (I'maBa 1 Teopernueckas yacTs).



CTyneHT 3auimaeT oT4eT WHANBUYAIbHO.

JlomycKoM K BBIMOJIHEHHSI 1a00paTOPHBIX padoT SBISIETCA IPOXO0KACHUE HHCTPYKTAXKa 110
TeXHUKe Oe3omacHocTH (1-e 3aHsATHe) U 3HAaHHE TEOPHH U X0Ja dKcrepuMeHTa. CTyIeHT TOJKEeH
OBITh TOTOB K K&XXJIOMY 3aHATHIO - BBINOJHSET TEOPETHUECKYIO0 YacTh W 3allUINAeT ee IMepel
IIPOBEJICHUEM dKCIIEpUMEHTA (OTBEYAET YCTHO HA BOIIPOCHI).

JlaGoparopHasi paboTa BBIIOTHSAETCS CTYACHTOM B ayJUTOPHH. Pe3ynbraTel 1abopaTopHOH
paboTel odopmiIOTCS B BUAC OTHEIbHOW ThaBel (I'maBa 2 DOkcrepuMeHTalbHAsT YacTh).
DKCcrepuMEHTalIbHAas YacTh BKIIIOYAET XOJ Pa0OThI, pe3yibTaThl OMbITa (TOATBEPKIAIOTCS
XUMHUUYECKMMHU PEAKLUSAIMU, pacu€TaMu ), HaOJIIOI€HNS U BBIBOJIBI.

JlaGoparopHas paboTa pa30uBaeTCsl Ha HECKOJIBKO TAIOB:

| - KamepanbHbiii oTan 1 (m1aHupoBaHue) - a) MOCTAaHOBKA IIeIIeH U 3a1a4 paboThI, TOA00p
JUTEepaTypbl U HaNKMCaHWE TEOPETUYECKOW YacTH OT4YeTa, C HMCMIOJIb30BAaHHMEM KOHTPOJIbHBIX
BOIPOCOB N0 TeMe; 0) cocTaBieHHE IIaHa paboThl (MPEAyCMOTPEHHOTO METOIUKO); B)
MOJTyYEHUE JI0MYCKa K BBIIOJIHEHHUIO J1a00paToOpHOil pabOTHI.

Il — Kamepanbublii 3Tanm 2 (3KCHEPUMEHTAIbHBIN) — a) BBINOJIHEHUE pPadOT
(MpeaycCMOTpPEHHBIX METOJIMKOMN); 0) 00paboTka pe3yabTaTOB AHAIUTHYECKOTO OIpeaeTIeHHS
(BBIpa’k€HUE PE3YJIbTATOB YEpe3 KOJ-BO, MACCY, KOHIIEHTPAL[MIO, MAaCCOBYIO JIOJIIO BEIIECTBA U
mp., COrJIACHO METOJMKE); B) MPOTOKOJIMPOBAaHUE HAOIIOJeHHM, (GOpMYyITUpOBKa BHIBOJOB; T)
[OJIFOTOBKA OTYETA.

Il — 3amuTa oTyera (MHAMBUAYAIILHO).

KoHTpoJsibHbIE BONPOCHI 17151 CAMOCTOATEILHOM OlleHKN Ka4eCTBA 0CBOeHUs yueOHOoM
AUCHHUILIHHBI

Yro takoe okcuapl? Kak ux knaccuuuupyroT o XMuMHYECKUM CBOicTBam?
Uto Takoe ruApOKCHIbI?
Knaccugukanus ruipokcuioB.
Urto Takoe OCHOBHOCTh KUCJIOTBI, KUCIOTHOCTh OCHOBAHUSA?
Maiite onpenenenue conu. Knaccudukamus conei.
Kaxkue KucinoTel 00pa3yroT KUCIbIE COTH?
Kakue ocHoBaHus1 00pa3yroT OCHOBHBIE COIH?
XUMHUYECKUH JIIEMEHT, aTOM, MOJIeKyJia?
ITpocTsle u clloKHBIE BemecTBa?
. Xumuueckue Gpopmysbl BEIECTB?
. 3aKOH ITOCTOSIHCTBA cocTaBa’?
. OTHOCHTENbHAS AaTOMHASI U MOJIEKYJISIpHAsl Macca, MoJIsipHast macca?
. [locTosinnas ABorazipo?
. Ilepuoanueckuii 3akoH Mennaeneena?
. 3axoH I'eii-JIroccaka?
. 3akoH ABoraapo?
. MonspHslit 00beM raza?
. YpaBHenune Kiaiinepona?
. YpaBHenue Meneneena?
. Hanumure nonHbie 251eKTPOHHBIE KOHPUTYpALlUK aTOMOB 3JIEMEHTOB C MOPSIKOBBIM
HoMmepoMm 17 u 25.
21. Hanmmmre 51neKTpOHHBIE KOH(DHTYpAIlH aTOMOB XJI0pa U Maprasna u noHos Cl" u Mn?*,
22. HanumuTe 371eKTpOHHYI0 KOH(PUTypaluio aToMoB dochopa 1 BaHaaus. SIBISIOTCS 11
OHM aHaJloramu?
23. HanumuTe 351eKTpOHHYI0 KOH(PUTypaluio OepuilIus U yKaKUTe JIeMeHThI-aHaioru. Kak
M3MEHSIOTCSI CBOMCTBA aHAJIOTOB C YBEIMUEHUEM HOMepa nepuoja’?
24. TlpuBeuTe AIIEKTPOHHYIO KOHPUTrypanuto Kanus. [lokaxkute, Kak M3MEHSIOTCS CBOMCTBA
3JIEMEHTOB IIEpUOJa, B KOTOPOM HAXOJUTCS KaJIHH.
25. Hanummre sneKTpoHHble KoHdurypanuu atomos Fe u F, a taxke nonos Fe?*, Fe** u F,

CoNoOAWNE
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26. YKaxxuTe, y KaKuX U3 HUKE IPUBEACHHBIX MOJICKYJT XUMUYECKUE CBSI3U UMEIOT
nossipubid xapakrep: Fz, CO, Ho.

27. YKaxuTe TOCIe0BATEIbHOCTh BO3PACTAHUS JIEKTPUUECKOTO MOMEHTA JUIIONS Y
cessei: B-N, B-F, B-C, B-O, B-Br.

28. OnpenenuTe BAJIGHTHOCTD 1o/aa U (hocdopa B OCHOBHOM U BO30YKICHHOM COCTOSIHHSIX.

29. Yxaxute MexaHu3M o0pa3oBanus cBs3eil B none rugpokconus HzO*. Kakyro
BAJIEHTHOCTh UMEET KHCIOPO] B 3TOM HOHE?

30. Kakyro npocTpaHcTBEHHYIO KOHHUTypaiuio uMeroT mosekyibl BaClz, PbClz, PbCls, Bra,
AsHz, HoTe, CF4, GeHa, PCls, SBrs? Kakue U3 3THX MOJICKYIT MOJSPHBI?

31. OcHOBHEBIE CBOWCTBA MPOSIBIISICT BHICIINN OKCHJ] JIEMEHTA: CEpPhI, a30Ta, Oapus,
yraepoja?

32. Kak U3MEHSIOTCSl CBOMCTBA THIPOKCUIIOB, 00pa30BaHHBIX METAJUIaAMU TITaBHOM
noarpynmsl II rpynmel, mpy yBeTUYeHUH 3apsia siipa aToMOB?

33. U3menuTtcs au cBoiicTBa BemecTs B psaay NaOH — Mg(OH), — Al(OH)3?

34. Yem o0ycioBIeHa AITIOTPOIHS?

35. B yem 3akitoyaroTcs CBOMCTBa aM(OTEPHBIX TUAPOKCHIOB?

36. Uemy paBHa MOJISIpHAsI KOHIISHTPAIMS YKBUBAJICHTA, MOJIIpHAsi KOHIICHTpaIus u TUTp 20
% pactBOpa cynbdara MarHus?

37. Kakoii 06BeM pacTBOpa CepHOi KHCIOTHI IIOTHOCTHIO 1,8 T/cM® ¢ MaccoBoii nomneit
H2SO4 88 % Ham0 B34Th JUIsl MPUTOTOBJICHHSI pacTBOpa KUCI0Thl 00beMoM 300 cMS,
mwiotHOCTHIO 1,3 r/cM®n maccoBoit moneit H2SO4 40 %?

38. B BonHOM pactBope ctynendaro aucconuupyet: K2SO4, KoS, HoS, NaxSOa.

39. Peakuuu noHHOTO OOMEHA MIYT A0 KOHIIA B pe3ysibTaTe 00pa3oBaHus?

40. CoctaBbT€ MOJIEKYJISIPHOE U [TOJIHOE HOHHOE YpaBHEHUE, COOTBETCTBYIOIIEE
COKpAIIEHHOMY HOHHOMY ypaBHeHmi0: CO3%> + 2H" — CO; + H.0.

41. HeiitpanbHyto cpery uMmeeT BoaHbI pacTBop: NaNOgz, FeSOs, Na,S.

42. KHCI0THOCTh MOYBBI MOYKHO yBenn4nTh BBegeHue pactBopa: NH4NO3z, NaNOs, NaCl,
Na2SOas.

43. Kakue pacTBopsI Ha3biBaroTCs OydepHubiMu? [IpuBeanTe mpumepsi.

44. Yro takoe OyhepHas eMKOCTb, M OT KAKHX (paKTOPOB OHA 3aBUCHUT?

45. Ha yem OCHOBaH ME€XaHU3M JCHCTBUA OyPEepHBIX CUCTEM?

46. IIpuBectu ypaBHeHus ais pacueta pH 6y epHbIX pacTBOpOB.

47. KakoBo 3HaueHue 0y(hepHbIX CUCTEM?

48. Beruncnuts pH dpopmuatHoro 6ydepHoro pactsopa, B 11 KOTOPOro COAEPKHUTCS MO
0,1M HCOOH (K = 1,8%10).

49. Berunciuts pH aneratHoit OydepHoii cmecu, copeprkareit B 11 0,15M CH3COOH u
0,2M CH3COONa (K = 1,8%107).

50. Beuucnuth MOJISIPHYIO KOHIIEHTPAIIHIO pacTBOpa MypaBbUHOM KUCIOTHI, ecniu pH = 3, a
Kue = 1,8%10,

51. T'uaponu3 mpoTekaet npu pactBoperuu B Boje: CaBrz, Ba(NO3z)2, NaxSOs, AlCI3?

52. Bona. CsoiicTBa BOBI.

53. OcHOBHBIE XapaKTEPUCTHKU PACTBOPOB.

54. TIpouecchl, MpoTeKaroIIye IpU pacCTBOPEHHUH, TEIUIOBOM 3(pPeKT pacTBOpeHusI.

55. Teopus AMEKTPOIUTUIECKON TUCCOLIUAIUH.

56. CteneHp JUCCOILHALINH.

57. CunbHble U cnabble SJEKTPOIHTHIL.

58. KoncranTa nucconmanui. 3akoH pa3seacHust OcTBaIbaa.

59. 3aKoH 2NEKTPOHEUTPATFHOCTH PACTBOPA AIEKTPOIIUTA.

60. MonHoe pou3BeICHUE BOJIHI.

61. BogopoaHblil mokas3atens.

62. DHeprus.

63. BHyTpeHHss SHeprus.



64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.

75.
76.
77.

78.
79.
80.
81.

82.

83.

84.
85.

86.

87.
88.
89.
90.
91.
92.

93.
94.
95.
96.
97.

98.

99.

100.

Temnora.

Pabora.

IlepBoe Ha4aI0 TEPMOJUHAMHUKHU.

3aKOH SKBUBAJIEHTHOCTHU TEIUIOTHI U pabOTHI.

OHTaJIBIHSL.

TennoBoii 3 PeKT XUMUIESCKOIN peaKIuu.

3axoH ['ecca.

OHTponus.

Bropoe Hauano TepMOAMHAMUKH.

CBobOonnas sHeprus 'nb60ca kak KpuTepuii HalpPaBJIEHHOCTHU MIpoIecca.

CKOpOoCTh XUMUYECKOHN peakiuu. 3aBUCUMOCTh CKOPOCTH XMMUYECKON peaKkuu OT
KOHIEHTPALlUU PEearupyroINX BEIIeCTB.

KoHcranTta ckopocTH peakiiuu. MoJeKyIsipHOCTb U MOPSII0K PEaKIIIH.
Karanutrnueckue peakiiuu. ' OMOreHHBIN U r€TepOreHHbIN KaTalu3.

3aBUCUMOCThH CKOPOCTH XMMHUYECKOU PEaklMK OT TeMIeparypsl. TemmepaTypHas
3aBHCHUMOCTH KOHCTAHTBhI CKOPOCTH PEaKIIHH.

DHeprusi akTUBAIMU XUMUYECKOUN peakiuu. Teopusi akTHBUPOBAHHOTO KOMILIEKCA.
Xumuyeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

®akTopsl, BIUSIOMKE HA cMenieHrue paBHoBecus. [Ipunuun Jle-Illatense.
OKHCTUTENbHO-BOCCTAHOBUTENbHBIC peakiuu. [IpuBeanTe npuMepsl THTUYHBIX
OKHCIIUTENIEN U BOCCTAHOBUTEIIEH.

PaccTtaBpTe K03()PUIHEHTHI B ypaBHEHHIX, IPUMEHUB METO/]I 3JIEKTPOHHO-MOHHOTO
6amanca: a) KoCr,07 + HzS + H2SO4 — Cr2(SOs)3 + S + K2SO4 + H20; 6) Ag +
HNO3(koni) — AgNO3 + NO2 + H20 YkakuTe OKHCIUTENb U BOCCTAHOBUTE!T.
['ne pacnosiokeHbl METAJUIBI B IEPUOMUECKON CUCTEME XUMUUYECKHUX JIEMEHTOB
.M. Mengenecena?

KakoBbl 0COOEHHOCTH CTPOEHUSI AaTOMOB METAJLIIOB?

B uéMm paznuune B CTpPOEHNUH BHEIIHETO SHEPIeTUUECKOr0 YPOBHS Y METAJJIOB U
HEMETaJI0B?

CKOIBbKO HapYKHBIX AJIEKTPOHOB UMEIOT aTOMbBI METAJUIOB TJIABHBIX U TOOOYHBIX
noarpynn?

B kakux opmax MOTyT HaXOJUTHCS METAJUIbI B IpUpoe?

Kak ycTpoeHna kpucraminyeckas peuierka MeTaauioB?

KakoBbl uznueckue cBoCTBa METAIIOB?

Kak MOXHO MOJIy4uTh METAJLJIBI U3 UX COEAMHEHUIN?

Kak BenyT ce0st aTOMbI METAJNIOB B XMMHUUYECKUX PEAKIUAX U oUYeMy?

Kaxkue cBolicTBa — OKUCIUTENEH UITH BOCCTAHOBUTENIEH — IIPOSIBIISIIOT METAJUIBI B
XUMHYECKHUX PEAKIHIX?

Pacckaxxute 00 2JIEKTPOXUMUYECKOM Psijie HAMPSHKEHU METaJIOB.

[lepeuncnure peakunu, B KOTOPbIE MOTYT BCTYIATh METAJUIBI.

KakoBo 3HaueHnEe METAIIOB B )KU3HH YeoBeKa?

Brruncnute Temieparypy 3aMep3anus BOAHOTO pacTtBopa prbdo3bl CsH100s ¢ MaccoBoii
noieit 3%.

Brraucnure maccy pu6o3sl CsHi100s, koTopyto cineayet pactBopuTh B 180 T BobI, 4TOOBI
MOJIYYUTh pacTBOp ¢ Temneparypoi kumnenus 100,1°C.

Kakoii u3 pactBopoB 061a1aeT OOIBIIMM OCMOTHYECKUM JIaBIIeHUEM: cojepkaruii 0,2
moitb AlCI3 i 0,2 monb CeH1206 B 1 av® pactBopa? Crenenb nuccormaruu AlCl3
pasHa 0,75.

Beraucnure Temmneparypy 3amep3aHusi BOJHOTO pactBopa pu6o3sl CsH100s ¢ maccoBoit
nonen 3%.

Berauciure maccy pu6o3sr CsHi100s, koTopyto ciegyer pactBoputh B 180 r BoAbI,
4TOOBI MOJYYUTh PacTBOp ¢ Temneparypoit kunenus 100,1°C.



101. Kakoii u3 pactBopoB 0671a1aeT OOJIBIIMM OCMOTHYECKUM JAaBICHUEM:
coaepxarnuii 0,2 mosb AICI3 mm 0,2 moas CsH1206 B 1 M pactBopa? CteneHb
mucconuaruu AlClz paBna 0,75.

102. CocTraBbTe cXeMy TaJIbBAHUYECKOTO JIEMEHTA, B KOTOPOM 3JIEKTPOAaMHU
SIBIISIFOTCS. MATHUEBAs M IMHKOBAS MJIACTUHKH, OMYIICHHBIE B PACTBOPHI KX HOHOB C
aKTHUBHOM KOHIIeHTpanuei 1 monb/n? Kakoi MeTamt sBisieTcsi aHOIOM, KaKoi KaTo1oM?
Hanumure ypaBHEeHHE OKUCIUTEIBHO-BOCCTAHOBUTENILHOM PEAKIIMHU, TPOTEKAIOIICH B
3TOM TalbBaHUYECKOM 3JIEMEHTE, U Beiuuciaute ero J3/C.

103. MarsueBy!o IIIaCTUHKY OILyCTHII B PACTBOP €ro coiu. [Ipu 3ToM 351eKTpOoaHbIN
MOTEHITMA MarHus okas3ajics paBeH — 2,41B. Beruncinure KOHIIEHTPAIUIO HOHOB MarHus
(B MOJIB/1I).

104. CranmapTHBIN 3JIEKTPOAHBINA MOTEHITHAT HUKES OOJIbIIE, YeM KoOabTa.
W3meHuTCs 11 3TO COOTHOIICHHE, €CITM U3MEPUTD NMOTEHIIMA HUKEIISL B PACTBOPE €ro
noHOB ¢ KoHIeHTpanuei 0,001 MoJb/J1, a MOTeHIMAIBI KOOAIbTa — B PACTBOPE C
KoHueHTpanuei 0,1 Mous/n?

105. Kaxk nmpoucxoaut armochepHas koppo3us crtaiau? Hanummure 3JeKTpOHHBIC
YpaBHEHUS aHOJHOTO M KaTOIHOTO MPOIIECCOB.
106. Kak mpoucxoaut Koppo3ust IMHKa, HAXO/SIIEr0oCs B KOHTAKTE ¢ KaJIMHEM B

HEUTpaJIbHOM U KUCIOM pacTBopax. CocTaBbTe AIEKTPOHHBIE YPAaBHEHUE aHOIHOTO U
KaToHOro npoueccos. Kakoil coctaB npoaykToB KOppo3uu?

107. MeZlb HE BBITECHSIET BOJAOPO/ U3 pa30aBieHHbIX KucioT. [louemy? OnHako, eciu K
MEJIHOM ITACTUHKE, OMYILEHHON B KUCIIOTY, IPUKOCHYTHCSI LIUHKOBOM, TO Ha MeJIU
HaunHaeTcsi OypHoe BhleneHue Bogopoaa. OObsCHUTE 3TO SIBIICHHE, COCTABHB
ypaBHEHHE aHOJHOI'O M KaTOJIHOTO IpoleccoB. HanumuTe ypaBHEeHHE IpOTeKaromei
XAMHYECKOW PEaKIUU.

108. K kakomy THITy TOKPBITHI OTHOCSTCS OJI0BO Ha cTaiu U Ha Meau? Kakue
poLecchl OYAyT NPOTEKaTh IPU aTMOC(EPHOIN KOPPO3UH JTYKEHHBIX
(OJIOBSTHMPOBAHHBIX) CTAJIM M MEH, IPU HEUTpaJIbHON peakuuu cpensl u 298 K?
Hanumure ypaBHeHnEe KaTOIHBIX U aHOJHBIX PEaKIINM.

109. [TpuBeauTe mpUMeEphl KATOIHBIX M AHOJHBIX MOKPBITUH [T KoOanbTa. CocTaBbTe
ypaBHEHHE KAaTOJHbBIX U aHOJHBIX MPOILIECCOB BO BJIAXXHOM BO3JIyX€ U B pacCTBOpE
COJISTHOM KHMCJIOTBI IIPA HAPYIIEHNUHN LETOCTHOCTH MOKPBITHSL.

110. Hanummnre ypaBHEHUS 2IEKTPOIHBIX PEAKIMM, POTEKAOIINX IIPU KaTOTHON
3alUTe CTAIBHBIX TPYO.
111. Kaxkas macca () rugpokcuia kaiusi o0pa3zoBanach y Karoja mpH dJIEKTPOJIU3E

pactBopa K2SO4, eciin Ha ocHOBe BblAenninoch 11,2 1 kucnopoja, U3MEPEHHOTO NIPH H.
y.?

112. Onpenenute Maccy IMHKA, KOTOPBIHM BBIIEIUTCS HAa KaTOJE MPH JIEKTPOIU3E
cynb(ara MHKa B TeueHue 1 4 mpu Toke 26,8 A eciu BbIXOJ IMHKA Ha TOKY paBeH 50 %.
113. Kakas macca (r) H2SO4 o6pa3zyercst 0koJ10 HepacTBOPUMOIO aHOAA MIPU

anekTposm3e pactBopa NapSOs, ecii Ha aHOJIe BBIICIISICTCS KHCIopox o0bemMoMm 1, 12 1
M3MEpEHHBIN NIpU H.y? BerunciauTe Maccy BEIECTBa, BBIAEISAIONMIErocs Ha karose. Kakue
THUIIBI TUCTIEPCHBIX CUCTEM BbI 3HaeTe?

114. CocraBpTe cXeMy raJlbBAHUYECKOI'O 3JIEMEHTA, B KOTOPOM 3JIEKTPOJaMHU
ABIIIOTCS MarHueBasi U IMHKOBAs MJIACTUHKH, OMYIIEHHbIE B PAaCTBOPHI X HOHOB C
aKTUBHOHN KOoHLeHTparuen | monb/n? Kakoil MeTann siBisieTcs aHOZOM, KaKkoi KaTooM?
Hanummure ypaBHEeHHE OKHCIUTEIbHO-BOCCTAHOBUTENILHOM peakiny, MpoTeKarollel B
3TOM Tr'aJIbBAHUYECKOM 3JIEMEHTE, U Beiunciure ero J/1C.

115. MarsueByto IJIaCTUHKY OIYCTHIIM B PacCTBOP €ro coiu. [Ipu 3Tom 351eKTpoaHbIN
NOTEHLIMAJ MarHus okasaycs paBeH — 2,41B. Beluncinre KOHIIEHTpA0 HOHOB MarHus
(B MoJTB/1).



116. CraHaapTHBIHA 3JIEKTPOHBIN MOTEHIINAN HUKeNs OoJibIIe, yeM KoOanbTa.
W3MeHUTCS 11 3TO COOTHOIIEHUE, €CII U3MEPUTD MTOTEHIIMA HUKEJIS B PACTBOPE €ro
noHOB ¢ KoHIeHTparmei 0,001 MoIb/1, a MOTeHIMAIBI KOOAIbTa — B PaCTBOPE C
koHueHtpanuei 0,1 Monb/n?

117. Kak mpoucxonut armocepHast Kopposus ctanu? Hanumure 31eKTpoHHbIe
YPaBHEHMsI aHOJJHOT'O M KaTOIHOT'O ITPOLIECCOB.
118. Kak npoucxoaut Koppo3us IMHKA, HaXOJAIIET0Cs B KOHTAKTE C KaJMHEM B

HEUTPaJIbHOM U KHCIOM pacTBopax. CocTaBbTe ANEKTPOHHBIE YPABHEHUE AHOJHOTO U
KaToAHOro npouecco. Kakoil cocraB npoaykToB KOppo3uu?

119. Menp He BBITECHSET BOAOPOA U3 pa30aBieHHbIX kUcaIoT. [Touemy? OnqHako, eciau
K MEJIHOM IUIaCTUHKE, OIYLICHHOM B KUCIIOTY, IPUKOCHYTHCS LIMHKOBOM, TO HA MEIU
HauuHaeTcs: OypHoe Bblenenue Boaopoaa. OObsiCHUTE 3TO SBJICHHE, COCTABUB
ypaBHEHHE aHOJIHOT'O U KaTOAHOI0 IpoueccoB. Hanummure ypaBHEeHUE IpoTEKaroIIei
XUMHUYECKON PEaKIIMH.

120. K kaxomy THIy IOKpBITHI OTHOCATCS OJIOBO Ha cTainu U Ha Meau? Kakue
npoleccsl OyAyT NpoTeKaTh MpU aTMOC(HEpPHOI KOPPO3UH Ty KEHHBIX
(0JIOBSHMPOBAHHBIX ) CTAJIM U MEJIU, IPU HEUTpaIbHOU peakiuu cpeasl 1 298 K?
Hanummure ypaBHEHUE KaTOJHBIX U AaHOAHBIX PEaKLUH.

121. [TpuBeauTe MPUMEPHI KATOIHBIX M aHOTHBIX MOKPHITUH 17151 KoOanmbTa. CocTaBbTe
YPaBHEHHE KaTOJHBIX U aHOJHBIX IPOLIECCOB BO BJIAYXHOM BO3JlyX€ U B pacTBOpE
COJISTHOM KHMCJIOTBI IIPU HAPYIIEHUU LEIOCTHOCTH MOKPBITHSL.

122. Hanwumre ypaBHEHHUs DIIEKTPOIHBIX PEAKIIUH, MPOTEKAIOIINX ITPH KATOIHOU
3alllUTe CTAJIbHBIX TPYO.
123. Kakas macca (T) rugpokcuia Kaiaust o0pa3oBaiach y KaToia IpU IEKTPOIH3e

pactBopa K2SO4, eciiu Ha ocHOBE BblAENMIOCH 11,2 11 KMCI0pOIa, U3MEPEHHOTO MPH H.
y.?

124, Ornpenenute Maccy IUHKA, KOTOPBIA BBIJCTUTCS Ha KATOJIE MPHU JIEKTPOIU3E
cyibdara I[MHKa B TeueHue 1 4 npu Toke 26,8 A ecnu BbIXOJI IIMHKA Ha TOKY paBeH 50 %.
125. Kakas macca (r) H2SO4 o6pa3yercst 0k0J10 HEpacTBOPUMOTO aHOA IIPH

anekTponuse pactBopa NaxSOa, eciin Ha aHOJIE BBIAETSAETCS KUCIopoa o0beMoM 1, 12 11
M3MEpeHHBbIN IpU H.y? BeruncnuTe Maccy BeliecTBa, BBIIEISIONIET0OCs Ha KaToe.

Pexomennauum no padore ¢ auTepaTypoi
B yudeOHBIX MOCOOMSAX, yKa3aHHBIX B OCHOBHOH JuTepaType B TOM MM HHOH Mepe

PacKpBITO COJIep’KaHue LIEHTPAIBbHBIX TeM HacTosel padodeil mporpammel. [loMumMo u3zydenus
OCHOBHOM JIUTEpaTypbl IO JUCLMIUIMHE «XHUMHSA», CTYACHTY PEKOMEHIYETCS WU3Y4YUTh

JOTIOTHUTEIIBHYIO JTUTEPATYPy

5.2 OcobeHHocTH opraHu3anmuu OOY4YeHHUsl MJIA JHI ¢ OrPAHMYEHHBLIMH BO3MOKHOCTAMH

310POBbHA U HHBAJIMA0B

[Tpu HeoOX0MMMOCTH 00YYAIOIIMMCS U3 YUCIIA JIUIL C OTPAHUYEHHBIMA BO3MOXKHOCTSIMU
3JI0POBbSI 1 MHBAITUIOB (I10 3asIBJICHUIO O0YYAIOIETOCS) TIPEIOCTABISETCS yueOHast
uH(popMalns B JOCTYIHBIX (pOpMax ¢ y4ETOM MX UHAUBUAYAJTbHBIX NCUXO(PU3UUECKUX
0COOEHHOCTEIA:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeIMUeHHBIM IPU(TOM; B hopme
AIIEKTPOHHOTO  JOKYMEHTa;  WHIUBUAYaJbHbIE  KOHCYJbTAlUM  C  TPUBJICYEHUEM

TI/I(I)J'IOCYp,Z[OHCpeBOIL‘-II/IKa; HHAUBUAYAJBHBIC 3alaHUA, KOHCYJIbTAllUXU U JP.

- JUIs JIU1 ¢ HApYILIEHUSIMU CJIyXa: B leyaTHOU ¢opMe; B (hopMe 3JIEKTPOHHOIO JOKYMEHTA;
WHJUBUyaJIbHbIC KOHCYJIbTAallUX C IIPUBJICYCHHUEM CYpPAONEPEBONYNKA; HWHIAUBUIYAIbHbIE

3aJlaHusl, KOHCYJIbTAIlUHU U JIP.



- IUTs1 JTUIT C HApYLICHUSIMU OTIOPHO-BUTATEILHOTO alllapaTa: B euaTHo# ¢popme; B hopme
3JICKTPOHHOI'O TOKYMEHTa; MHIUBHUAYaJIbHBIC 3a1aHNs, KOHCYIbTALUU U OP.

6 ®oH/T OLIEHOYHBIX CPEICTB /1JIfl MPOBEIeHUS TEKYIIEero KOHTPOJIsI U MPOMeKYTOYHOMI
arTecTAlMU O0YUYAKOIIMXCS 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBun ¢ TpeboBanmsimu PI'OC BO mis arrectaumu oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs 10
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOYHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHHS,
METOJIMYECKHE MaTepHaibl, ONpPECIIOINe IPOLEeIyphl OICHWBAHHUA 3HAHWHA, YMEHUH WU
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEH, HEOOXOAUMBIE [ OLICHKHU 3HAHHUH, YMEHUH, HABBIKOB
M XapaKTepusymome odTanbl (OpPMHpPOBAaHUS  KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresbHON MPOrpamMMBl, rpeAcTaBieHbl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOe M HH(POPMALMOHHOE 0o0ecnieyeHue TUCHMIINHBI (MOLYJIs1)

7.1 Ocnoenaa numepamypa

1. Pocun, U.B. OOmas u Heopranuueckas xumus. OOmas Xumus : y4eOHUK /
. B. Pocun, JI. . Tomuna. — Mocksa : M3natensctBo FOpaiiT, 2026. — 426 c. — (Bsicmiee
obpazoBanue). — ISBN 978-5-534-19149-3. — Tekcr : snekrponHbid // OOpazoBaTenbHAas
mwiatrpopma HOpaiit [caifir]. — URL: https://urait.ru/bcode/583253 (mara oOpameHus:
19.05.2026).

2. Tynukun, E.W. OOmas u HeopraHuveckas XuUMHs : y4eOHHK Ui BY30B /
E. U. Tynukun. — 2-e u3a., uctp. u nom. — Mocksa : U3znarensctBo FOpaiit, 2026. — 419 ¢. —
(Beiciee  oOpaszoBanme). — ISBN 978-5-534-17910-1. — Tekcr : DSIEKTPOHHBIN //
Oo6pasoBarenbHas 1athopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/584951 (nmara
obpamenus: 19.05.2026).

3. Tymuxwn, E. U. Xumus metayioB : ydueOHuk s By3oB/ E. W. Tymukun. — 2-e
u3. — MockBa : UzmarensctBo HOpaiit, 2026. — 93 c.— (Beicuiee oOpa3oBaHue). —
ISBN 978-5-534-19936-9. — Tekcr : anekrponnsii // OOpazoBarenbHas miatdopma HOpaiit
[caiiT]. — URL: https://urait.ru/bcode/589873 (nara oopamenus: 19.05.2026).

7.2  /lononnumenvnasa numepamypa

1. Bopucos, A. H. AnanuTtnueckas XUMus Juisd 1egaroros. PacyeTsl B KOJIMUECTBEHHOM
aHanm3e : y94eOHUK W mpakTukyMm Juis By30B / A. H. Bopucos, U. FO. Tuxomuposa. — 3-e usm.,
ucnp. u gon. — Mocksa : UznatensctBo FOpaiit, 2025. — 153 ¢. — (Briciiee o6pa3oBanue). —
ISBN 978-5-534-09281-3. — Tekcr : anekrpoHHbid // OOpa3zoBarenbHas miardgopma FOpaiit
[caiiT]. — URL: https://urait.ru/bcode/560832 (nata oopamenus: 01.09.2025).

2. Ps6oB, B. JI. Xumus Hedtr 1 raza : yaebHoe nocodwue / B.JI. Ps6oB. — 3-e u3x., ucmp.
u non. — MockBa : UHOPA-M, 2026. — 311 c. — (Beiciiee obpazoBanue). — DOI
10.12737/1017513. - ISBN 978-5-16-019945-0. - Tekcr : oanektponnbii. - URL:
https://znanium.ru/catalog/product/2235470 (nata obpamenus: 12.03.2026)

3. Crach, H. ®. CrpaBouHHK 110 00IIIeH U HEOPTaHUYECKON XUMUH : YICOHHUK IS BY30B /
H. ®. Cracb. — 4-¢ u3a. — Mocksa : UsnatensctBo HOpaiit, 2025. — 92 c.— (Bricmiee
obpazoBanue). — ISBN 978-5-534-00904-0. — Texkct : snekrpoHHBI // OOpazoBaTenbHAas

mwiarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/561284 (mara oOpameHus:
19.05.2026).

4. Tynukus, E. M. Xumus B ctpoutenbeTBe : yueOHUK i By30B / E. W. Tynukun. — 2-
e u3a., uchp. u jgon. — Mocksa: MsmarensctBo FOpaiit, 2026. — 180 c. — (Bsicmiee

obpaszoBanue). — ISBN 978-5-534-04152-1. — Tekcrt : snexkrtpoHHbld // OOpazoBaTenbHas



mwiarpopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/584882 (mara oOpameHus:
19.05.2026).

7.3 Pecypcor ungpopmayuonno-menexommynukayuonnou cemu '"'Humepnem',
eKn0Yan npogeccuonanvhovie 06a3vl OAHHBLIX U UHPOPMAUUOHHO-CHPAGOUHbIE
cucmemsl (npu HeodX00UMOCMU):

1. O6pasosarenphas mwiarhopma "FOPAUT"

2. DnextpoHHO-OMOMMoTeuyHas cucrema "ZNANIUM.COM"

3. Open Academic Journals Index (OAJI). IIpodeccuonanbuas 6a3za naHHbIX - Pexxum
nocryna: http://oaji.net/

4. Ilpesunentckass Oubnmoreka wuM. b.H.Empmuna (6a3a [OaHHBIX —pa3IMYHBIX
npodeccnoHanbHbIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/

5. HudopmanmonHo-crnpaBoynas cucrtema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIvInHe (MO1yJI0), BKJIYAasi lepevyeHb MPOrPAMMHOI0 o0ecreYeHnst

OcHOBHOE 000pPYIOBAHUE:

e [IpoekTop

o AkBanuctuiitop PHS AQUA 4

e Becrl ananutnueckue BJI-210

e llonomep M-500 Ga3oBsIit

e [IIkad cym-siii CHOJI 58/350(31€KTpOH. ,cTajb,BEHT-P)
IIporpamMmHOe 0OecricUeHHE:

e Microsoft Office 2010 Standart
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1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITNU

15.03.06 «MexaTpoHH
Ka 1 poOOTOTEXHHUKA»
(B-MP)

OIIK-1 : CnocoGeH mpuMeHSTh eCT
€CTBEHHOHAYYHbIE U OOIICHHKECHED
HBIE 3HAHMS1, METO/IbI MaTeMaTHueC
KOT'0 aHaJIn3a U MOJEINPOBAHUS B
npodeccCHOHAIBLHOM e TeIbHOCTH

OIIK-1.2k : Ucmions3yeT ecTeCTBEHHOHAYYHBIC
METO/IbI M MOJIETIH B TEXHUYECKHUX MPUIOKEHHS
X, BBIACIIAET KOHKPETHOE CO/IEpIKAHUE B IPHUKIIA
JHBIX 3a]a4ax

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoTy4YeHHbIE
pe3yibTaTtel OOydYeHHMs [0 JUCLUIUIMHE OLICHEHBl IOJIOKUTENbHO (JMama3oH KpUTEpHUEB
OLICHUBAHMSI PE3YJITATOB O0YUCHHUS «3aUTEHOY, «YIOBIECTBOPUTEIHHOY, «XOPOIIO», KOTITHYHOY).
B ciydae oTcyTcTBUS MOJIOKUTEIBHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loka3aTe/iM OLleHUBAHUS NIJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHs

Komnerennus OIIK-1 «Crioco6eH npuMeHsTh €CTECTBEHHOHAYYHbIE U
0O0IIenHKEHEPHbIE 3HaHUS, METO/Ibl MATEMaTHYECKOIO aHAJIN3a U MOJICIMPOBAHUS B
PO ECCHOHAIBHON JEATEIHHOCTH

Ta6muma 2.1 — Kpurepuu OlleHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIINH

Koy u gopmymupoka unankar | Ko | Tu
opa TOCTHMKEHUS KOMIIETEHIIUN A il

PesynbTarel 00yueHus 0 JUCIUILTUHE

pe | pe Pesynbrar
3- | 3-
Ta | Ta

Kputepun oneHHBaHHS PE3yIbT
aToB OOyUYCHHUS

OIIK-1.2k : Ucnone3yeT ecrect
BEHHOHAYYHBIE METOBI U MOJIE
JM B TEXHUYECKHUX MTPUIOKEHUS
X, BBIZIETSIET KOHKPETHOE COZIEP
JKaHUE B IPHUKJIAIHBIX 3a/1a9axX 3n

PI

BHBIXJ 3a1a4

(byHIaMEHTANbHBIX Pa3/IcOB XU
MHH B 00bEME, HEOOXOIUMOM J{
aH | J19 OCBOEHMS XUMHUYECKHX OCHO
ue | B IIPU peIIeHnH NpodeccrHoHal

OOBSICHACT: COCTaB, CTPOCHHUE H
XMMHYECKHE CBOMCTBA KHCJIOT,
OCHOBaHHH, OKCHIOB, aM(poTep
HBIX COSIUHEHUH, COJICH; aTOM
HO-MOJICKYJISIPHOE YUCHHE; CTP
OCHHE aToMa; MEePUOTUIECKYIO0
CHUCTEMY DJIEMEHTOB; TEOPHIO P
aCTBOPOB; OCHOBHBIE 3aKOHOME
PHOCTHU IPOTEKAHUST XUMHUYECK
WX MPOIIECCOB; KUCIOTHO-OCHOB
HBIE ¥ OKHCIIUTEIIHLHO-BOCCTAHO
BUTEJILHBIE CBOMCTBA BEIIECTB

PI | me

mporeccax

JieNaTh MPOCTEeHINEe OLIEHKHU U
pacyeTsl 1Js aHaIu3a XUMUYEC
KHUX SIBJICHUH B UCIIOJIB3YEMOII a
MapaType U TeXHOJIOTHYECKUX

aHATM3UPYET MPOCTHIE BEIIECTB
a ¥ HccIeayeT XUMUYECKUE PO
IIECCHI UCITOJIb30BAaHUEM CTaHIA
PTHBIX METOJIUK; OOBICHSIET XU

MHYECKHE CBOMCTBA aTOMOB B 3
ABHCHUMOCTH OT CTPOEHUS UX 31
E€KTPOHHBIX 000JI0YEK; TIPOBOIN
T pacueThl KOHIEHTPAIUi pacT

BOPOB PA3JIMYHBIX COCTUHEHUH,
OIpeeNsieT U3MEHEHUE KOHIIEH
TpaIyil Mpu NPOTEKAHUHN XUMHU

YECKUX PEaKIINi; OMpeaenseT T
€pMOJIMHAMHYECKHE XapaKTepu
CTUKU XMMHYECKHUX Peakluud u




PaBHOBECHBIE KOHIIEHTPALIUU BE
LIECTB, IPUMEHAET npuHuun Jle
-lllaTenpe Kk XUMUYIECKUM PaBH
OBECHSIM; HCIIOB3YET BETHUNH
bI KOHCTAHT AMCCOIMAINHN IS
XapaKTEPUCTUKH CHIIBI 3JIEKTPO
JIMTa; COCTABISIET YPAaBHEHNUS O
KHCIIUTENbHO-BOCCTAHOBUTEIBH
BIX peakIiii METOAOM 3JIEKTPOH
HO-MOHHOT'0 0anaHca; CoCTaBIIs
€T 2JIEeKTPOXUMUYECKHE CHCTEM
bl; COCTaBJIIE€T YPAaBHEHUS peak
LU AEeKTPOIM3a PaCTBOPOB U
pacImiaBoB COJIEH; BBIOJIHAET P
aCUeThI MIICKTPOIAHBIX MOTCHIINA
JIOB, 3JEKTPOIBIDKYIIEH CHIIBI (
3.]1.C.) TAIbBAHUYECKUX 3JIEMEH
TOB.

Pl

Ha
BBI

BBITIOJTHEHHST OCHOBHBIX XUMHUY
€CKHX JIAOOPATOPHBIX OMEpanu

u

BBITIOJTHAET OCHOBHBIC XMMUYEC
Kue 1abopaTopHbIE ONepanumy;
OTIpeJIeTICHUE COCTaBa, lTapaMeT
POB U CBOMCTB XMMHUYECKHUX CUC
TeM, 6€30MacHOT0 OOpaIeHus C
XMMHUYECKMMHU MaTepHUaIaMu C
y4eTOM MX (PU3NYECKUX CBOMCT
B.

3 IlepeyeHb OLIEHOYHBIX CPE/ICTB

Tabnuia 3anosiHgeTcs B COOTBETCTBUU C pa3zaenaoMm 1 Paboueil mporpaMmbl TUCHUILIMHbI
(Momyst).

Tabmuua 3 — [lepeyeHb OLIEHOYHBIX CPEJCTB M0 TUCHMILIMHE (MOIYIIIO)

KonTtponupyemsie maHupyeMBbIe pe3

yIBTaThl 00yUeHHS

PJI1

3uanue : QyHIaMEeHTAbH
BIX Pa3/Ie0B XUMHHU B 00D

eMe, He0OXO0IUMOM ISl O

CBOCHHUIA XUMHUYCCKHUX OCH
OB IIPH penIeHnH podecc
HNOHAJIBHBIXD 3aaa4

HammeHOBaHHE OLIEHOYHOTO CPEICTBA U TIP
KOHTPOTHpyeMBIE TEMBI 1 encrasieHue ero B ®OC
MCIHIUINHEL . ITpoMeskyTouHas aT
Texkylmuil KOHTPOJIb
TeCTalMs
3aouHas Gpopma 00ydeHUs
1.1. BBeeHue B AUCIHILT Cobecenopanue Tecr
nny. Knaccsl Heopranude
CKHX COEIUHEHHI Tect Tect
CobecenoBanne Tect
1.2. ATOMHO-MOJIEKYIISIpH
o€ y4eHue
Tect Tect
1.3. Ctpoenue atoma u e | CobecenoBanme Teer
puomyeckas cucrema Jl.
N. Menneneesa Tect Tect
1.4. Teopus pactBopos. O
I p P CobecenoBanne Tect
CHOBHBIE 3aKOHOMEPHOCT




1 MPOTCKAaHUSA XUMHUYCCKU

XUMHUYCCKUC ITPOLECCChI

X MPOLIECCOB Tecr Tecr
1.5. Okncrmutenpro-Bocer | COOecenoBanue Tecr
AHOBUTEINBFHBIE U AIIEKTPO
XAMHWYECKHE TPOIECCHI Tecr Tecr
P/12 VYwmenwue : aenath npocteid | 1.1. BBenenne B gucmurnn
a A p A Kontponpnas pador
1IMe OLEHKHU U pacdeTsl 1 | uHy. Knaccsl Heopranuye a Tect
JIsI aHAJIM3a XUMHAYECKHX S | CKUX COEeIMHEHUN
BJICHUH B HCTOJBSYEMON | | 5 AtomHo-MomnekymsipH | KonTponbHas paGot Tect
afmnaparype U TeXHONIOTH [ . yuenne a
YECKHX MPOIECccax
1.3. Ctpoenue atoma u e
Konrtponbnas padot
womieckas cucrema Jl. | T
0 €CKas CuCTeMa Tec
W. Menneneesa
1.4. Teopus pactsopos. O | KOHTpOIBHAA paboT | 1.
CHOBHbIE 3aKOHOMepHOCT | &
nu HpOTeKaHI/IH XUMHUYCCKHU HaGopaTopHaH pa6o
Tect
X MPOIIECCOB Ta
Kontponpnas padot T
1.5. OKUCIUTENBHO-BOCCT | g cer
AHOBUTEIFHBIE U DIICKTPO
XUMHUYECKHE MIPOLIECCHI JlaboparopHas pabo Tect
Ta
PJI3 Hagebix : BeinmonHenus ocH | 1.4. Teopus pactBopos. O
OBHBIX XUMUYECKHX 1a00 | CHOBHBIE 3akoHOMepHOCT | JlaGoparopHas pabo Tecr
PATOPHBIX OTepaITHiA 1 TIPOTEKaHUs XUMHYECKH | Ta
X TIPOIIECCOB
1.5. OKHCIUTEIIEHO-BOCCT
JlabopaTopHnas pabo
AHOBHUTENbHBIE M OJIEKTPO | Tect

4 Onucanue npoueaypbl OCHUBAHUSA

KauectBo copmupoBaHHOCTH KOMIETEHIIMA Ha JaHHOM OJTame OICHUBAETCS [0
pGSYJ'IBTaTaM TeKyHII/IX Hu HpOMC)KYTOLIHBIX aTTCCTaU;I/Iﬁ HpI/I IIOMOIIIN KOHHHGCTBCHHOﬁ OILICHKU,
BbIpaXeHHOW B Oannax. MakcuMmanbHas cymma OalljioB Mo JucHumiinHe (Moaynto) paBHa 100
Oaszam.

Bt vaeBiof resten O1eHoYHOe CpesicTBO*
Ay A CobGecenoB | Ortyer mo mabopatopH Tect k Temam

BHOCTH . 3agaun HUtoro

aHue oit pabote 1-5
Jlekiun - - - 20 20
JlaGoparopHsie pabo
T 25 31 53
CamocrosTenbnas pa | ) 24 ) 24
6oTa
Hrtoro 25 31 24 20 100

*Ounast popma 00yueHHs
OrneHouHoe cpeacTBo ™ *

Bun yaebmo nesren CobecenoB | Otuer mo madbopaTopH Konp Tect k Temam
BHOCTHU . OJIbHAs Htoro

aHue oif pabore 1-5

pabota

Jlexuun - - - 20 20
JlaGopatopusle pabo o5 8 ) ) 33
ThI




CamocrosTenbnast pa | ) 47 - 47
Oora
Hroro 25 8 47 20 100

**3aunas popma oOydeHUs

Bun yueOHolt nesten

O1eHOoYHOe CpescTBO* **

CobGecenoB | Ortuer no naboparop | Tect k Temam
BHOCTH . Hroro
aHue 0if pabore 1-5
Jlexun - - 20 20
JlaGopatopHsle pabo o5 8 ) 33
ThI
CamocTosTenbHas pa 47 ) ) 47
6ota
HWtor 72 8 20 100

*#*OynHo-3auHas popma oOyueHus

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
s Or1ieHKa 110 TPOMEX
YTOYHOI aTTecTaIi XapakTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIIUU
O TUCITHILIA "
HE
CTyzeHT IeMOHCTPHUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMITCTEHIIHIA, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHYECKOE U TITy0OKOe 3HaHUEe y4eOHOro MaTepuaa
o1 91 10 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEpPATypy M 3HAKOM C JOMOJHHUTEIBHON JIUTEPATypoOii, pekome
«OTIIUIHOY H/IOBaHHOU TPOTPaMMOii, yMeeT CBOOOIHO BBIMOIHATH MPAKTUYECKHE 3aJaHUsI, TP
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO OIlepHPYeT NPHOOPETEHHBIMH 3HAHUSAMH, YME
HUSIMH, IPUMEHSIET HX B CUTYALIMSIX MOBBIIICHHON CIIOXKHOCTH.
CTyzieHT IeMOHCTPUPYET CPOPMHUPOBAHHOCTD JUCIMILTHHAPHBIX KOMIIETEHIIHI: OCHO
o176 110 90 «3a4TeHOY / BHBIC 3HAHUSI, YMEHHUS OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAYHUTEIbHBIC OIIHOKH, HETOYH
«XOPOIIIO» OCTH, 3aTPYAHCHUSI TIPH AHATUTHYECKUX OTIEPAIUsIX, IEPEHOCe 3HAHUI U YMEHUIT Ha H
OBbI€, HECTAH/IAPTHBIE CUTYAIIHH.
CryzeHT AeMOHCTPUPYeT CPOPMHUPOBAHHOCTD TUCHUIUTMHAPHBIX KOMIIETCHIUI: B X0
«3a4TeHo» / Jie KOHTPOJIBHBIX MEPOIIPUATHII JOMYCKAIOTCS 3HAYNTENBHBIE OIIMOKH, TPOSIBISETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAEIBHBIX 3HAHUI, YMEHHMI, HABBIKOB 10 HEKOTOPBIM JUCIUILIMHAPHBIM K
HO» OMIIETEHIMSM, CTY/ICHT UCIIBITHIBACT 3HAYNTENIbHbIC 3aTPYIHEHUS IPH OIIEPUPOBAHH
Y 3HAHWSIMH M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
«HE 3auTEHO» / V cTyneHra He chOPMHUPOBAHBI TUCIUIUTMHAPHBIE KOMIETEHIINH, TPOSIBIISIETCS HEI0C
ot 41 o 60 «HEYJOBJIETBOPHTE Y OpMHPOBa! P > 1P
TaTOYHOCTh 3HAHUH, YMEHHI, HABBIKOB.
JTBHOY
«HEe 3a4TeHO» /
JlucuuruinHapHbIe KOMITETEHIIH He c(OpMHUpOBaHbL. [IpOSIBIsSETCs MOTHOE M TPaK
ot 0 110 40 «HEY/IOBJIETBOPUTE - .
HHOY THYECKH MTOJTHOE OTCYTCTBHE 3HAHHI, YMEHHUI1, HABBIKOB.

S IlpumMepHbIe OLICHOYHBIE CPeACTBA

5.1 IlpumepHBIii epeYeHb BONMPOCOB MO0 TeMaM

ook owdE

Yro takoe okcuapl? Kak ux kiaccuuuupyroT Mo XMMUYECKHM CBOMCTBaM?

Yrto Takoe OCHOBHOCTBH KHUCIIOTHI, KUCIIOTHOCTh OCHOBAHHSI?

Yro Takoe OCHOBHBIE COMU?

B yem 3akmtogaroTcsi cBoiicTBa aM(OTEPHBIX THIPOKCHUIOB?

Kaxue Buapl coneil paznuyaror?

Yro Takoe peakius Herpanuzanuu? Kakue npoaykTel peakiuu o0pas3yroTcs npu

peaKIuu HeuTpanu3amum?
7. CdopmynmupyiiTe 3aKOH IMOCTOSTHCTBA cCOCTaBa?




10.
11.
12.
13.

14.
15.
16.
17.
18.

19.
20.

21.
22.
23.
24.

25.
26.
27.

28.
29.
30.

31.
32.
33.
34.
35.
36.
37.

38.

39.

HanumuTe nmosHbie 3JeKTPOHHYIO KOH(UTYPAITUIO aToMa KHCI0poAa (TIOPsIIKOBBIN
Homep B Tabmuie .M. Menneneesa 8) u aroma xJyiopa (IMOpsSAKOBBIN HOMEp B TaOJIHIIE
J.N. Menneneesa 17).

VYkaxure, y KaKMX U3 HUKE IPUBEICHHBIX MOJIEKYJI XUMUUYECKHE CBSI3H UMEIOT
noJisipHbIi Xapakrep: Fz2, CO, Hz

[aiite onpeneneHue BaJI€HTHOCTH.

Kakas sanexTpoHHast KOHPHUTypaus aTOMOB SBIISICTCS YCTOMUUBOM?

Mousipaast macca BemectBa? JlaiiTe onpezaesienue u npuBeaute Gopmysy pacdeTa.
MounsipHas Macca SKBHBalieHTa BemiecTBa? Jlaiite onpeaeneHue u npuBeanTe GopMyIry
pacuera.

Cdopmynupyiite 3aKOH SKBUBAJICHTOB.

Peakuuu nonHoro oOMeHa UIyT 10 KOHIIAa B pe3yjbTaTe 00pazoBaHus?

Jaiite onpeneseHne CUIbHBIM U CIa0bIM 3JIEKTPOIUTAM.

Chopmynupyiite npuniun Jle-1llarense.

B uém pasnuunie B CTpOEHUHN BHEIIHETO SHEPTeTUUYECKOI0 YPOBHS Y METAJIJIOB U
HEMETaJUIOB?

Kak ycTpoeHa kpucraminyeckas perierka MeTaaioB?

W3 npuBen€HHOTrO NMepeyHs BBIMUIINTE HA3BAHUS METAJIJIOB, 3alIMIINTE CUMBOJIBI ATHUX
AJIEMEHTOB: 0JIOBO, KaJMHUI{, MBIIIBSK, U0/, OJIOBO, TEJLIYp, Oapuii, KpUITOH, MOJIUO/IEH,
CEJIeH, PTYTh, OepusuInii, 60p.

Uro Takoe koppo3ua? Kakue BUabI KOPPO3UU pa3IvyaroT?

[Tepeuncnure ciocoObl 3aIUTH OT KOPPO3UH.

Kakue peakuiuu Ha3pIBatOT OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?

Kak HaiiTu cTerneHb OKUCICHHS aTOMa XUMUYECKOT0 AJIEMEHTa 1o (hopMyIie ero
coenuHeHus1 ?Kakoil camblii 3JIEKTPOOTPUIIATENBHBIN 371eMeHT [leproandeckoit cucTeMbl
JI.1. MeHaeneeBa.

Urto Takoe snextponus? Kakue BUIbI 37EKTPOIM3a pa3inyaroT?

CpaBHuTE nporecchl THAPOINA3a U AIEKTPOIIA3A.

B tpu npoOupku, coaeprkaiine NOpoIIKy MarHus, kenes3a u cepedpa, 100aBuiIu
OJIMHAKOBBII 00BEM CONIIHON KUCIOTHI. B kakoit mpoOupke He OyneT HaOIr01aThCs
BblIeTIeHHe ra3za? B kakoil mpoOupke peakius CTaHeT poTekath 6osee OypHo? OTBeT
oOocHyiiTe.

Uto Takoe xuMuueckast KuHeTuka? YTo Ha3bIBa€TCSl CKOPOCTHIO XUMHYECKOU peaKIiu?
Cdhopmynupyiite npasuio Bant-I'odda.

Kakoe cocrosiHue 00patuMoil peakiinu Ha3bIBaeTCsl XUMUYECKUM paBHOBecueM? Kak ero
CMECTUTH?

Kak yreuku Hedtu npu e€ 100bpIYe ¥ TPAHCTIOPTUPOBKE BIMSIOT HA COCTOSHUE
OKpY’Karolen cpeanl?

Kaxos coctaB nHedtu?

Kakue ¢pusnueckre cCBONCTBA KOMIIOHEHTOB HE(TH JIexkKaT B OCHOBE NEPEroHKu HedTu?
YT0 Takoe OKTaHOBOE YHCIIO?

Kak noBbIIIal0T OKTaHOBOE YHCIIO?

YpaBHeHHe KOHCTaHTHI paBHOBecHs reTeporeHHou peakiuu CuCOsz(T)«—CuO(1)+CO2(T)
UMEET BU]L .

[Tpu HapylIeHNN HUKEJIEBOTO MOKPBITHS Ha KeJIe3HOM U3/EJIUU B KHCIION cpesie Ha
a”ojie OyJieT mpoTeKaTh peaklys, ypaBHEHHUE KOTOPOH UMEET BUJL .
[Tpu paboTe ranbBaHUYECKOTO JIEMEHTA, COCTOSIIETO U3 KaJMUEBOTO U HUKEJIEBOTO
3NIEKTPOAOB, MOrpyxeHHbIx B 0,02M pacTBopsI UX cyiab(haToB, Ha KaTOJE€ MPOTEKALT
peaxiusi, ypaBHEHHE KOTOPOIl UMEeT BUJ .
ITpu HapyLIEHNM OJIOBSHHOTO TIOKPBITHSI HA XKEJIE3HOM U3/IEJINU B KUCIION Cpelie Ha
aHoJie OyIeT MpOoTeKaTh Peakiys, ypaBHEHHE KOTOPOIl UMeeT BU




40. YKaxXuTe 4uciIo MPOTOHOB M YUCIIO AJIEKTPOHOB B siJpe aToma 1moja Homepom 20.

41. Ilo kakoMy YpaBHEHHIO PaCCUUTHIBACTCS BEJIMYMHA 3JIEKTPOAHOIO MOTEHIIMANA JIsI
METaJUIMYECKOr0 3JIeKTpoaa?

42. Kakoe MOKphITHE MeTalljla Ha3bIBA€TCS AHOHBIM?

43. Kakoe MOKpHITHE MeTaJlIa Ha3bIBACTCS KATOAHBIM?

44. BpiOepute, Kakre MeTalibl 00pa3yIoT KaTOHOE MOKPHITHE IO OTHOLIEHUIO K Kele3y
(Mn, Sn, Zn, Ni, Cu)?

45. BriOepure, Kakie MeTalibl 00pa3yloT aHOIHOE MTOKPBITHE TI0 OTHOIICHUIO K JKEJIe3y
(Mn, Sn, Zn, Ni, Cu)?

Kpamkue memoouueckue ykazanus

KoHTposibHBIE BOMPOCH MO3BOJIIIOT HPOBEPHTH CHOPMUPOBAHHOCTH KOMIICTEHIMH Y
CTYACHTAa 1O JAWCHUIUIMHE (MCHOJB3YIOTCS NPU TOJYYCHHUH JONYCKa K BBINOJIHEHUIO
7a00paTOPHOM PabOTHI, 3aIIUTE OTYETA U TPH MPOBEPKE YCBOCHHOTO JIEKIIMOHHOTO MaTepHana,
JUISL CAMOCTOSITETIHHON OIEHKH KadecTBa OCBOCHHUS Y4€OHOH MUCHMIUIMHBL, TIPU MOATOTOBKE K
3a4ery).

[Ipu momcke OTBETOB Ha BOIPOCH PEKOMEHIOBaHA OCHOBHAs W JIOMOJHHUTEIbHAS
JauTepaTypa.

IlIxana oyenku

Bannst
OneHka - Onucanue

CTyneHT NeMOHCTpUpPYET COPMHUPOBAHHOCTh KOMIICTEHIIMH Ha HTOTOBOM YPOBHE, OOHApy)XHBAET B
CECTOPOHHEE, CUCTEMATHYECKOE H IIIyOOKOEe 3HaHHE YUeOHOTr0 MaTepuaa, yCBOWI OCHOBHYIO JIUTEP
5 5 aTypy ¥ 3HaKOM C JOTNOJHUTENBHON JIMTEpaTypot, peKOMEHI0BaHHOH POrpaMMOi, yMeeT CBOOOIH

0 BBIMOJHATH TEOPETHIECKHE U MIPAKTHUECKUE 3aJaHNUs, IPETyCMOTPEHHBIE TPOrPaMMOH, CBOOOTHO

OIepUpyeT NPHOOPETEHHBIMH 3HAHUSMIL.

CTyneHT 1eMOHCTpUpPYET COPMUPOBAHHOCTH KOMIIETEHIIUH Ha CPEJHEM yPOBHE: OCHOBHBIEC 3HAHHS
4 4 OCBOEHBI, HO JIOIYCKAIOTCs! HE3HAYNTEIbHBIEC OIIMOKM, HETOYHOCTH, 3aTPYAHEHNUS IIPU aHATUTHIECK

HX ONepalysx, epeHoce 3HAHUI1 U Ha HOBbIE, HECTAHJAPTHBIE CHTYAIIUH.

CTyneHT IeMOHCTpUpPYET c(OPMUPOBAHHOCTH KOMITETEHIIMH Ha 0230BOM YPOBHE: B X0O/i¢ KOHTPOJIbH
BIX MEPOTPHATHH JIOMYCKAIOTCS 3HAYNTENbHBIE OMINOKH, IPOSBISACTCS] OTCYTCTBHE OT/EIBHBIX 3HAH

3 3 o
WU IO HEKOTOPBIM KOMIIETCHIUAM, CTYACHT UCTIBITBIBACT 3HAUYUTEIIBHBIC 3aTPYAHCHUA IIPU OIEPUPO
BaHWU 3HAHUAMU IIPU UX IEPEHOCEC HA HOBBIC CUTYallUN.

2 2 CTyZ[eHT JACMOHCTPHUPYET C(bOpMPIpOBaHHOCTB KOMIIETCHIIMN Ha YPOBHE HUXKE 6a3030r0, MPOSABIIACTC

s HCAOCTATOYHOCTh 3HAHUM.
1 0 HpOf{BJ’lﬂeTCﬂ TI0JIHOC WUJI MPAKTHYCCKU IMOJIHOC OTCYTCTBUEC 3HAHUH.

*KpI/ITepI/II/I OLICHKH YCTHBIX OTBCTOB I10 OTJIETLHOM TeME IUCIUILINHBI (BCCFO 5 TCM)

5.2 Ilpumepsbl TECTOBBIX 3aJaHUIA

Tect Ne 1 (¢ oITHMM M MHOKECTBEHHBIM BAPDHAHTAMHU OTBETOB)

1. Xumunyeckas popmyia cyiab(puTa KaabIHs

1)CaSOq4

2)CaSO0s

3)CaS

4)Ca2S03

2. NaCl, K2SO4, H3PO4. CkobKo BeIIecTB U3 MPUBEICHHOM TPYIIIBI OTHOCSATCS K COJISIM?
1)0

2)1

3)2

4)3

3. OT™MeTbTe Ipymiy, B KOTOPOW MPUCYTCTBYIOT TOJIBKO KHCIIOTHBIE OKCH/IBI
1)FeO u Na,O

2)Al,03 u ZnO

3)CaO u SO2

4)SiO2 u N2O3

4. HepacTBOpUMBIM I'MIPOKCHIOM U LLIENOYBIO SBJISIFOTCSI COOTBETCTBEHHO



1)Pb(OH)2 u Ba(OH)2

2)Cu(OH)2 n Fe(OH)3

3)NaOH u KOH

4)FeS u KNO3

5. lIponykrom B3aumopeiictusa CI2O + H2O siBnsiercst

1)xnopHoBaTuCTas KUCIOTA

2)XJI0pHast KUCIIOTa

3)cosnsiHas KUCIOTa

4)xnopucras KUciIoTa

6. Onpegenure MoseKyIsipHyto Maccy coenuHenue CaCOz:

1)25

2)50

3)100

4)150

7. BpibepuTe XapakTepUCTUKY COCTaBa MOJIEKYJIbI IPOCTOTO BEIIECTBA:

1)cocTouT U3 aTOMOB OJJHOTO BHJIA

2)COCTOUT U3 aTOMOB Pa3HOTO BUA

3)coep:KUT TOIBKO JIBa aToMa

4)COnepKUT TONBKO OJIMH aTOM

8. O603HaYbTE PIEMEHT, KOTOPBIM BXOAUT B COCTAB TJIABHOM MOATPYIIIIbL:

1 )xanbIuit

2)Kene30

3)menp

4)pTyTh

9. Onpenenure 4YMCIO BJIEKTPOHOB, KOTOPOE MOXET cojepxaThcsi Ha f — momypoBHe
AIEKTPOHHOU 000IOYKU:

1)7

2)8

3)10

4)14

10. Ykaxxute 4yucio MpoOTOHOB B sAZIpe aToMa 1moj; Homepom 20:

110

2)20

3)30

4)40

11. KoBanieHTHas cBs3b MEXY aToMaMH A-B ocymiecTBisieTcs 3a cuer:

1)nepexona snexktpoHa ot A k B

2)CuI1 BNIEKTPOCTATUYECKOTO MPUTSHKEHUS] MEXK/1y aTOMaMH

3)nepekphIBaHUs aTOMHBIX opouTaneir atomoB A u B

4)nepexoja mapsl IEKTPOHOB OT A k B

12. MoHHas cBSI3b OCYLIECTBIISIETCS B PE3YJIbTATE:

1)oOpa3oBanus o01IeH 3TEKTPOHHON NaphI

2)nepexona 3JIeKTPOHHOM Mapbl OT OJTHOTO aTOMa Ha CBOOOIHYIO OpOUTANIb APYroro aToMa

3)CcHI1 IIEKTPOCTATUUECKOTO MPUTKEHUS MEXy HOHAMHU

4)cMerieHus 3JeKTPOHHOM Mapbl OT OJTHOTO aToOMa K Apyromy

13. Haubomnpiiee 4nciao HOHOB 00pa3yeTcsi IPH TUCCOLMALINH SIEKTPOIUTA

1)K2S04

2)LiOH

3)H3PO4

4)Alx(SO4)3

5)NazPO4

14. VI3aMeHeHue 1aBaeHs HE CMEIIAET PABHOBECHS B CUCTEME:



1)Ho: + Se =H»Se

2)Ho+ Cl, =HCI

3)H. + Br, = HBr

4)NO + 02 = 2NO;

15. Okucnurens — 3TO aTOM, MOJIEKYJIA UM UOH, KOTOPBII

1)BoccTaHaBIMBaETCS

2)[IpUHUMAET AJIEKTPOHBI

3)okucisercs

4)oTnaéT CBOM 3IEKTPOHBI

16. IIpu snekTposar3e BOAHOTO pacTBOpa HUTPATa KajMsl HAa aHOJIE BbIICIIACTCS:

1)O2

2)NO>

3)N2

4)H>

17. Ilpu anekTpoiin3e pacTBopa MOAM1a HATpUsl y KaToJla OKpacka JaKkMyca B pacTBOpE:

1)xkpacHas

2)cuHss

3)duoneronas

4)xénras

18. Bonopon oOpasyeTcst pH 3J1€KTPOIM3€e BOAHOTO pacTBopa:

1)CaCl2

2)CuSOq4

3)Hg(NOs3),

4)AgNOs

19. 3aBUCUMOCTBH CKOPOCTH PEAKIIMH OT TEMIIEPATYPhl ONIPEACIISACTCA. ..

1)IIpaBunom Baut-I'odda

2)[Ipunnunom I[Maynu

3)3akonamu Payns

4)IIpasunom Knaitnepona-Menpeneesa

Tect Ne 2 (Ha cooTBeTCTBHME M OTKPBITOIO THIIA)

1. YcraHoBUTE COOTBETCTBHE MEX]Yy peareHTaMHM M KPaTKUMHU MOHHBIMU YpaBHEHUSMU
peaKkuuii

A.BaClz n Na;COs3

B. Ba(NO3)2 u H2SO4

B. CuCl2 u NaxS

1. Ba?* + SO4* = BaSOs

2. Cu**+S* =CuS

3. Ba?" + CO3* = BaCOs

4. Ba?*+ S = BaS

2. Bocnonb3yiirecy Tabnuueit J.M. MenneneeBa M ycTaHOBUTE IOCIEA0BATENbHOCTh
BO3pacTaHus 3apsja siipa dJI€MEHTOB:

1)kanwmit

2)HaTpuii

3)pyOunauii

4)akTHHUH

3. YcTaHOBHTE COOTBETCTBUE MEXKAY CUMBOJIOM JJIEMEHTA U €TI0 Ha3BaHUEM:



B. Pryts

I'. AnmoMunnii

4. YcTaHOBUTE COOTBETCTBUE:
Cxema n3MEHEHMS CTEIICHEN OKHUCIICHUS
1.Cr — Cr?

2.Cr¥* > Cr®

3.Cr* > crd

4.CI"t - CI'!

[Tpouecc

A. Oxucienue

b. BoccranoBnenue

5. YCcTaHOBUTE COOTBETCTBHE MEXKIY CXEMOM XMMHYECKOM pPEAKIUU U BhIpAKEHUEM
3aKOHA JICUCTBYIOIIHUX MAaCC IS MPSMON PEaKIIUK

Cxema peakuuu: Bripaxkenue 3aKoHa JeHCTBYIOLIMX MacCC:
A. CaO(1)+CO2(r)=CaCOs(t) 1. V=K[NO]? [CIJ]
b. 2NO+Cl12=2NOCI 2. V=K[NaOH]? [H2S04]
B. 3H2+N2=2NH3 3. V=K[NOJ?
I'. 2NaOH+H2S04=Na;SO4+H20 4. V=K[NaOH] [H2S04]
5. V=K[NHj3]
6. V=K[H2]® [N2]
7. V=K[CO2]

8. V=K[CaO] [CO2]

6. YcTaHOBHUTE COOTBETCTBHE MEXIY CXEMaMH NpPEBpAIICHUS BEIIECTB U M3MEHEHUEM
CTEIICHU OKMCJICHHS a30Ta.

Cxema peakiuu

A. PH3 + NO — H3POs+ N>

B. P+ NO2 — P20Os+ NO

H3MeHeHue CTEIeHH OKUCIICHHS a30Ta

1.-2 > +5

2.+3 - +5
.0—>+5
.12 —0
. — 12
.2—0

7. YcTaHOBUTE COOTBETCTBHME MEXKAY CXEMOM XMMHUYECKOM pEaKkIMu M BEIIECTBOM-
BOCCTAaHOBHUTEJICM B HEH.

Cxema peakuuu:

A. H2S + O2 — SOz + H20

B. SO3+ KI — I + K2SO3

B. MnO> + HCl — MnCl; + Cl, + H,O

1. MnO2

2.S03

3. H2S

4, Kl

5. HCI

8. YKaxXuTe COOTBETCTBUE MEXK/Ty PEArHPYIOIIMMHU BEIIECTBAMHU M COKPAIIEHHBIM HOHHBIM
YpaBHEHHEM peakiuu (IEKTPOIUTHI MPEACTABIEHBI pa30aBICHHBIMU BOJHBIMU PACTBOPAMH).
OTBeT 3anumuTe B BUJE COUETaHUsI OyKB U 1udp.

A. Cu(OH)2 + HNO3 —

Bb. CuCL + K3S —

B. H2S + Cu(OH)2 —

o D B~ W



I'. CuSO4 + LiOH —

1. Cu** + $* — CuS

2. 2H" + Cu(OH)2, — 2H20 + Cu?*

3. Cu(OH)2 + H2S —CuS + 2H0

4. Cu** + 20H~ — Cu(OH),

9. YcTaHOBUTE COOTBETCTBHUE MEXKIY CXEMOH peaklMyd M CMEIIEHHWEM pPaBHOBECHS IPU
YBEJIMUEHUHN 00bEMA PeakMOHHON cMecr. OTBET 3alUIIKTE B BUAC COUYeTaHUs OYKB U udp.

A. Br2 (k) + H2 () <> 2HBr (1)

b. H2 () + Se (TB)«> H2Se (T)

B. NHs (1) + HCI (1)«> NH4Cl (TB)

1. IIpakTHuecku He cMeIaeTcs

2. Cmemiaercst BIpaBo

3. Cmewaercst BI€BO

10. [aHbl cxeMbl HIpeBpalleHUM, MPOTEKAIoIMEe B BOJHBIX pPAaCTBOpax. 3aKOHUYUTE
YpaBHEHUE pEaKIUM M YCTAHOBUTE COOTBETCTBHE MEXKIYy CXEMOW peakuuu H CYMMOU
KO3 (UIIMEHTOB B MOJIEKYJISIPHOM ypaBHEHUH.

A. AgNO3z + NaCl —

b. Be(OH), + CsOH —

B. BaCO3 + H,SO4 —

I'. NaOH + HCI —

agkrownE
o 0TA WN

6.

Kpamxue memoouueckue yxazanus

TecTupoBaHue NPOBOIUTCS NPU 3aBEPUICHUM HM3Y4YEHHUS NPONACHHOIO MaTepuana Iio
OTJIeNbHBIM pa3zzenam TeM. CyMMapHast OLleHKa 0 MPOHIEHHBIM TECTaM MEePEBOIUTCS B OaljIbl €
COXpaHEHHEM NPONOPLUH, COIIACHO KPUTEPHUSIM OLEHKH (MaKCHUMalbHBIM Oaul mo cymme
tectoB— 20). Bpems TectupoBanusi, 00biyHO He MeHee 40 MUHYT. Pe3ynbTaThl TeCTUpOBaHUS
IIPOBEPSIET NIPENOIABATEND.

IlIxana oyenku

OueHka Bamasr Omnucanne

5 19-20 Brimonnaeno 6omee 90 % 3ananuii

4 14-18 Brimonueno ot 70 no 89 % 3amanuii
3 10-13 Brimonaeno ot 50 mo 69 % 3amanuii
2 6-9 Beimonaeno ot 30 mo 49% 3amanuii
1 0-5 Brimonneno menee 30%

5.3 Ilpumep 3anaHuil Ha Ja0OPATOPHYIO padboTy

[Tpumeps! 3a1aHuil 11 1a00paTOpHBIX padboT (11 BcexX GopM 00ydeHus):

3ananue 1

IIpencraBbre pazBepHyThlii oTBeT. K 2 ™Mi1 pactBopa cynbdara menu (II) B mpobupke
n00aBbTE TaKOM ke 00BEM pacTBopa efakoro Hatpa. Uto Habmomaere? CocTaBbTe MOJIEKYIISIPHOE
¥ HOHHOE ypaBHEHM peakuuu. PaccMoTpuTe €€ ¢ mo3ULnil OKUCIEHUS-BOCCTAaHOBIEHUS. MOXKHO
JIM OTHECTH peaKIi 0OMEeHa U 3aMEICHHS K OKUCIUTEIbHO-BOCCTAHOBUTEIEHBIM?

3aganue 2

[IpencraBbTe pa3BepHyTHIN 0TBET. B mpobupky HanelTe 4-5 mMi pacTBopa cyiabdara Mmeau
(IT) u omyctute B He€ Kycouek >kene3a. OctaBbTe MpoOUpPKyY B mrTaTHBe Ha 1-2 MuH. CocTtaBbTe
YpaBHEHHSI PEAKIIMU M PACCMOTPHUTE €€ C TIO3HUIINN OKHCIICHUS-BOCCTAHOBIICHHSI.

3aganme 3



[IpeacraBbre pa3zBepHyThIil OTBET. ONMyCTUTE CTEKISHHYIO MAJOYKy Ha YETBEPTh B
COJISIHYIO KUCJOTY. BTOpylo manmouky omycTuTe B pacTBOp ammuaka. [logHecuTe cMOYEHHBIE
KOHIIBI TajloueK ONMm3Kko Apyr K napyry. Uro Habmromaere? MOXKHO U TOBOPUTH 00 MOHHOM
B3aMMOJICHCTBUH BEILIECTB B IaHHOM 3KCIIEpUMEHTE?

3ananmue 4

[IpencraBbTe pa3BepHyTHI OTBET. B mpoOupky ¢ 2 mi pacTBopa TMIPOKCHIA HATpuUs
Hayelre 3-4 Karm cCnupToBOTO pactBopa ¢deHondranenna. UYro Hadmrogaere? 3areM g00aBbTE
HECKOJIBKO KarleJb COJISTHOM KUCIIOTHI 10 00eCIIBEUNBaHUS PAacTBOPA.

3ananue 5

[IpencraBeTe pa3BepHyTHIM O0TBET. B mpoOupky HanelTe 2-3 M1 pacTBOpa XJIOpHUIa WU
cynb(ara uHKa 1 106aBbTe 7-10 Kamens pacTBopa ménodn. B3donraiiTe coaep:kuMoe mpoOUpKH.
UYro nabmomaere? JloGaBbTe B MPOOHMPKY TaKOW ke OOBEM pacTBOpa CEpPHOW KHUCIOTHL. UTO
Habo1aeTe?

3aganue 6

3aXMHUTE B METAJUTMYECKUE IIUIIIBI HeOobIoi kycouek mena (CaCOz3) u mpoxkanuBanTe
€ro HEeCKOJbKO MUHYT HaJ IUIaMEeHeM CHHpTOBKU. Ha kakue BemiecTBa pasiaraercsa KapOoHaT
KaJIbLUs IIPYU HAarpeBaHUU? 3aluIINTE YPaBHEHUE PEAKIIUU.

3ananue 7

B orpenpHBIX mpoOupkax uccienyite oTHoueHue okcuaa kanbius (CaO) k constHOU
kucnore (HCL) u menoun (NaOH). B uem on pactBopsiercs? Hanumurte ypaBHEHHE peaKlUU.
AHanoruusbsle onbIThl npoBeaute ¢ okcuaom meau (CuQO). Cpenaiite BBIBOJ O CBOMCTBax
OCHOBHBIX OKCHJIOB.

3aganue 8

[Tomectute B mpoOUpPKY HEOOJNBIIOE KOJIUYECTBO KPHUCTAJUIMYECKOTO aleTara HaTpus U
npuieiite pactBop cuibHOU comsinoi kuciotel (HCL). [To xapaktepHomy 3amaxy ompeneauTe
oOpa3oBaHue yKCycHO# kucnoTbl. CocTaBbTe ypaBHEHHE peakiuu. Kakum MeTooM mojydeHa
YKCYCHasl KMCIIOTA.

3ananne 9

[Ipurortosbre 2M (AByMoOsiHbIN) pacTBOop NaCL.

3aganmue 10

[TpuroroBete 15% Xs0pHuma HaTpusi.

Kpamkue memoouuecxue ykazanus

Pe3ynbrathl, mosydyeHHbIE B XOJ€ IKCHEPUMEHTA JOJDKHBI OBITh OQOPMIIEHBI B BHJE
otueta. CTyIEHTOM JOJKHBI OBITH TIOJTOTOBIIEHBI OTBETHI HA KOHTPOJbHBIE BOMPOCHI IO TeMaM
paboT mpakTHUKyMa, pelieHbl 3a1aHus JlabopaTopHOro mpakTukyMma (CM. pabouyro mporpammy,
paznensl: 5.2 ConepkaHue pasleiaoB W TE€M AMCHUIUIMHBL, 6. Meroaudeckue yka3aHUs IO
OpraHM3alMi HW3YyYeHUsd JAUCUUIUIMHBI (Monyins)). Ilpu mnoucke OTBETOB Ha BOIPOCHI
PEKOMEHI0BaHa OCHOBHAS U JIOTIOJHUTENbHAS TUTepaTypa (CIUCOK TUTepaTyphl IPEICTaBICH B
paboueit mporpaMmme JUCITUTUTHHBI).

IlIxana oyenku

bannet
Ornenka - Omnucanne

CTyzeHT 1eMOHCTpHpPYeT c(hOPMUPOBAHHOCTH KOMITETEHIIUH, OOHAPYKHBAET BCECTOPOHHEE, CHCTEM
5 4.5 aTHYecKoe U ITy0OKoe MOHMMaHue y9eOHOT0 MaTepHaa, MOJTHOCTEI0 chOPMUPOBAHEI YMEHUS U HaB
BIKH [IPH BBIMIOJIHEHUH JIAOOPAaTOPHOH paboThl, 0(OPMIICHUH PE3y/IbTaTOB H 3all[UTE OTUYETA 110 Jab0
patopHoii pabore. Bce 3amaHust OCBOCHBI.

CryzieHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTH KOMITETCHIIMH Ha CPETHEM YPOBHE: OCHOBHBIC 3HAHUS
4 3 OCBOEHBI, YMEHHS ¥ HABBIKY IIPH BHITOJIHEHUH Ja00paTOPHOH paboTI, 0(hOPMIIEHHH Pe3yIbTaTOB U
3aImuTe OTYeTa 10 JlabopaTopHOil paboTte chopMupoBaHsl. Bce 3amaHns 0CBOEHBI, HO JOIMYCKAIOTCS
HE3HAUUTENbHbIE OIIHOKH, HETOYHOCTH, 3aTPYAHECHUSI TP AHATUTHIECKHUX ONCpansX.

CryzeHT 1eMOHCTpHUpPYeT chOPMUPOBAHHOCTh KOMIIETCHIIMH Ha 6a30BOM YPOBHE: B X0/1€ KOHTPOJIbH
BIX Meponpmm/lﬁ JOIIYCKAaKOTCs 3HAYUTECIIbHBIE OI_I_II/I6KI/I, CTYACHT HCIIBITBIBACT 3HAYUTEIILHBIC 3aTPY
3 2 JHECHUA IPH IEPEHOCE 3HAHWM HA HOBBIC NPAKTUICCKUE CUTYalluH. VMeHUs 1 HaBBIKU IIPU BBITIOJIHE
HHUHU 1a00paToOpHOil paboThl, 0OpPMIICHHN PE3YNIBTATOB U 3alIUTE OTYeTa 110 JIabopaTopHOit paboTe ¢
(hOopMUPOBAHEI HEMOJIHO, B OTYETE OTCYTCTBYET CTPYKTYPa, HEKOPPEKTHO C(HOPMYITUPOBAHEI BBIBOJ
BL




2 1 CryzeHT 1eMOHCTpHUpPYeT c(hOPMUPOBAHHOCTh KOMIIETCHIIMH Ha YPOBHE HIDKE 6a30BOTO, MPOSIBISIETC
sl HEJOCTATOYHOCTh 3HAHUMN, YMEHUH U HABBIKOB
1 0 [IposiBisieTcs NONHOE WIIM NPAKTHYECKH NOJIHOE OTCYTCTBUE 3HAHUM, YMEHUH U HABBIKOB

*[1Ikana OLEHKH 0 OTAEIBLHOM Tab0paTopHON PadoTe TUCITUILTAHBI

5.4 Ilpumep pa3HOYPOBHEBBIX 32124 U 3aJaHMii

IIpumepsl 3agau:

3agaua 1.

CocTaBbTe CXEMY YpaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTENIBHOM pEaKIUM, UAYILEH 110
cxeme

KMnO4 + H3PO3 + H2SOs4 — MnSO4 + H3PO4 + K2SO4 + H20

3agaua 2.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUM METOJOM
3IEKTPOHHO-MOHHOT0 OajlaHca, MPOTEKAIOIIEro B IEJIOYHOH cpejie:

KMnOs + KNO> + KOH — KoMnO4 + KNOs3 + H,0

3anauva 3.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METOJ0M
3IEKTPOHHO-MOHHOTO OallaHca, MPOTEKAOIIEro B KUCIOH cpeie:

KMnOs + H2S + HaSO4 = MnSO4 + S + K2SO4 + H20O

3anauva 4.

CocTaBbTe CXEMY YypaBHEHHS OKHCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIUH METO0M
3IEKTPOHHO-MOHHOTO OajlaHca, MPOTEKAIOIIEro B HEUTPAIbHOU cpeie:

KMnO4+ KNO2 + H20 — KNO3 + MnO2 + KOH

3agaua 5.

CocTaBbTe CXEMY TaJlbBAHUYECKOTO JJIEMEHTA, B KOTOPOM JJIEKTPOJAMHU SIBIISIFOTCS
MarHveBass M IIMHKOBas IUIACTHHKHU, OIYIIEHHbIE B pAcTBOPhl HMX HOHOB C aKTHBHOMU
KOHIIeHTpanend Imonb/n. Kakolh Meraymn sBIseTcs aHOJIOM, KakoW karogom? Hamwmmwmre
ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTEIBHOMN PEAKIIMHU, TPOTEKAIOIIEH B ’TOM I'aJIbBAHUYECKOM
aneMeHTe, u BerauciuTe ero DJIC.

3agaua 6.

Kaxkas Macca Menu BbIIETUTCS Ha KaToJie IpH AekTponnse pactBopa CuSO4 B TeueHuu 14
npu cuie Toka 4 A?

3agaua 7.

B 600 cm® Bozibl pacTBopeHo 30 T BelecTBa. BrYUCINTE MAacCOBYIO OO BEMIECTBA B %
(MPOLIEHTHYIO KOHIIEHTPAIIHIO)

3agaua 8.

IMnotHOCT, 40% pactBopa HNOs paBra 1,25 r/cM®. PaccunrtaTh MONApHYIO
KOHIIEHTPALUIO 3TOTO pacTBOpa.

3anaua 9.

VYpaBHANTE CIEQYIOIYI0 CXEMY PpEaKIMM, HCIONb3ys METOJ HOHHO-3JIEKTPOHHOIO
Oananca. YkaxuTe okuciuTesb u BoccraHoBuTeb KoCr07 + HCl — CrCls + Clz + KCI + H20.

3amgaua 10.

VYpaBHsiiTe CIEQYIOMYI0 CXEMYy peaKIHMH, HCIONb3ysl METOJ HOHHO-3JEKTPOHHOTO
Oananca. YKaxuTe OKHCIUTEb U BoccTanoBUTEb. KBrOs + FeSO4 + HoSOs — Fez(SO4)3 + KBr
+H,0.

3agauya 11.

Cxonbko rpammoB NaOH Hazo B3sTh muist mpurotoinerns 0,5 qv® 0,02 pacTBopa?

3agaua 12.

K 11m3 20% pacTBOpa THApOKCHIa HATPHS, IIIOTHOCTH KoToporo 1,22 r/cm®, mpubasumm
10 v3 Bobl. BBIUKCINTE TIPOLEHTHYIO KOHIIEHTPAILMIO HOTY4EHHOTO PAacTBOPA.

3anaua 13.



N3 400 r 20% pacTBOpa IpH OXJAXKIEHUHU BbLIEIUIOCH 50 I paCTBOPEHHOTO BEIIECTBA.
KakoBa maccoBas 705151 OCTaBILIErocst pactBopa’?

3amaua 14.

3anummMTe 3JIeKTPOHHBIE KOHPUTYparuu cienyomux noHos: Cl; Ca?": AIF*: 07,

3amaua 15.

3anumure OpUBEAEHHBIE HUXKE CXEMbI, 3aMEHUB BOINPOCUTENBHBIH 3HAaK Ha
COOTBETCTBYIOLINI CUMBOI: PPy, OyKBY, 3Haku "+" wmm "-":

1.Ba’ - % — Ba**

2.Br’... % — Br

3.7-28 — Sr**

4,8%+28 — S?

5.Fe?-& — Fe*

Kpamxue memoouueckue ykazanus

3ajauy 10 JUCLHUIUIMHE BBIIAIOTCS KaXKIOMY CTYACHTY UHAWBUYalIbHO. BapuaHTsl 3a/1a4
npejacraBieHsl B ydyeOHoM mocobun T.K. Muxanbuenko. Xumwus: 3agaud, YHOpakKHEHUs U
KOHTPOJIbHBIE 3a/1aHUs 110 001IeH XUMHUU.

Ilxana oyenku

OrneHka Bamner* Onucanne

5 2 Bce pacuersi BHITIOIHEHBI IPABHIBHO, CTYACHT MOXKET OOBSICHUTh DU3HYESCKHUIA CMBICI TOTYYCH
HBIX PE3YJIbTATOB, CIIEJIATh BBIBOJ

4 1 Bce pacueThl BBIOIHEHBI PABHIIBHO, CTYACHT MOXKET OOBSICHUTD (PM3MUCCKUNA CMBICI TIOJTYYCH
HBIX PE3YJIbTATOB, HE MOXET CJIEJIATh BBIBOJI

3 0,75 Bce pacuersl BHITOTHEHBI TPABUIBHO, CTYACHT HE MOXKET O0BSICHUTD (DH3MICCKHIl CMBICT MOy
YCHHBIX PE3YJIbTATOB, HE MOXKET CJEJIaTh BBIBO

2 05 Pzicqum BBIITOJTHEHBI HEMTPABWIILHO B OT/ICIBHON YaCTH 3a/1a4H, B CBSI3U C YEM MOJYYCH HEBEPH
Bl pe3yabTaT

1 0 PacueThl BBINOJIHEHBI HENPABUIBHO

* Kputepuu OlCHKH OTACIBLHOMN 3a/1auu

5.5 Ilpumepsl 3a1aHUH /151 BHINOJHEHHS KOHTPOJIbHBIX padoT

KontponbHast pabora mpenycMmapuBaeT pelleHue 3ajad o BapuaHTaMm. KoHTposbHas
paboTa npegHa3HaYeHa CTyIeHTaM 3a04HON (popMbl 00yueHus

BapuaHTel KOHTPOJBHBIX 3aJaHUl MpenacTaBieHsl B yuyeOHom mocooun T.K.
Muxansuenko, JI.B. benoyc Xumus: Ilpaktukym no oOmieil U HEOpraHMYeCKOd XUMHH. —
BriaguBoctok. (cMm. ctp. 35).

Kpamxue memoouueckue yxazanus

Kax/plif cTyeHT BBINOJHSET BapUaHT KOHTPOJIBHOTO 3a/laHusl, 0003HaueHHBIN JBYyMs
nociemHUMH IUdpaMu  HOMepa CTylaeHudeckoro Ownera (mudpa). Hampumep, HOMep
cryaendeckoro ounera CT-03-235, nBe nociennue uugpsl 35, UM COOTBETCTBYET BapHaHT 35.

IlIxana oyenku

Orenka Bamer Omnucanne

5 47 Bce pacuers! BBINOIHEHBI IPABUIIBHO, CTYICHT MOXKET O0BSICHUTD (DH3UIECKHUI CMBICT MOTyYeH
HBIX PE3YJIbTaTOB, CICIATh BBIBOJ

4 38 Bce pacdeTs! BBIOIHEHBI IPABUIIBHO, CTYJCHT MOXKET OOBSCHUTD (PU3NUECKUIT CMBICI ONTy4YeH
HBIX PE3yJbTaTOB, HE MOXET C/AENATh BHIBOJ

3 28 Bce pacuers! BBINOIHEHBI IPaBUIBHO, CTYICHT HE MOXKET OOBSICHUTD (GDU3UIECKHI CMBICT MOITY

YUCHHBIX PE3YJIbTATOB, HE MOXKET CACIATh BHIBOJ

2 10 PacyeTs! BBINOJIHEHBI HETIPABUJIIBHO B OT}IeJ’leOﬁ YacTH 3aJla4ui, B CBA3U C UEM l'lOJ'lyqu HEBEPH
bl pe3ynbTat. IlpaBuiabHo pemeHo 10 npoleHToB 3a1a4
1 0 PacyeTsl BBINOIHEHBI HENPABUIBHO




	rpd41_0.pdf
	rpd41_2.pdf

