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PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.11 Xumus

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku

(crienuanbHOCTD) 15.03.06 MexarpoHuka 1 poOOTOTEXHHKA
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb TexHosornuu aBromMaTu3alyy 1 podOTU3alUK TPOU3BOJICTB
Kypc 1
Cemectp
Pacnpenenenue yaeOHOro BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 1441 4 4acOB/3a4ETHBIX €IMHHII

Jlexknun 36 JacoB

JIaboparopHbie pabOTHI 36 JacoB

[IpakTrueckue 3aHATHS - 4acoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 72 4acoB

KonTakTHas paboTta mo sK3aMeHy - 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocrosrenbHas paboTa 00yJaronmxcs

(6e3 yuera 7Kk3.) 72 9acoB

CamocrodrenbHas padoTa 1o MOATr0TOBKE K

9K3aMeHy - 9acoB

DK3aMeH - cemMecTp

3auer - cemMecTp

BPK, 13 2 ceMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermanbHOCTH) 15.03.06 MexaTpoHHKa U pOOOTOTEXHUKA

[TporpamMmmy cocTaBuIu:

JIOLICHT C y4CHOM CTENCHBIO JIuXT COI'JTACOBAHO E.B. Tapacenko
KaHJIMJaTa HayK
(TOKHOCTBD) (xacenpa) (1.0. damwuust)

PACCMOTPEHA u O/IOBPEHA Ha 3acenanun kadeapsl, 32 KOTOPOH 3aKperuieHa TUCIHUILIMHA
Kadenpa duzuku

(HammMeHoBaHUe Kadeaphl)
04.02.2025 poTokoJ Ne 7
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3aBenyromuii kageapoit COI'JTACOBAHO I0.A. Illupaun

(1.0. ®amunus)
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[Ipencenarens MeTonuyeckol KoMmHccUM —(akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COT'JTACOBAHO J.B. Koctpomuu

(M1.0. ®amunus)

Okcnept(sl): Makapos /I.E., Bexymuit unxxeHep-koucTpykTop AO «Mapuiickuit
MaIIMHOCTPOUTEIIBHBIN 3aBOI

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 17.02.2025 r.
Crnemuamuct yueono-meroandeckoro neaTpa COI'JIACOBAHO /T.A. Cmuphnosa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIICTCHITUHI KOMIICTCHIUH
1. VK-1 VYK-1.1 Bemonnser 3HAHUs: 3HAET, KaK OCYIIECTBIATh IOUCK
Crocoben [IOMCK HEOOXOAUMOM 111 [MHGOpMAITIH, IPOBOANTH €€ KPUTHYECCKUI aHAIHN3 Ha
OCYILIECTBIIATh | PELICHHUS IOCTABJIICHHONW |OCHOBE 3HAHUHI €CTECTBEHHO-HAYYHBIX JUCLUIUIMH U
MTOUCK, 3a1aud nHPOPMALUH, €€ |COBPEMEHHBIX HH(POPMALIOHHBIX TEXHOJIOTHU.
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, yMeHHusi: YMEET OCYIIECTBIIATh MOUCK HHPOPMAIIHH,
aHaJIU3 U CUHTE3 [00001IeH e U MPOBOJUTH €€ KPUTUUECKUI aHaJIM3 HA OCHOBE
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha 3HaHUI €CTECTBEHHO-HAYYHBIX JUCLUUIUINH U
NPUMECHATD OCHOBE 3HAHUMN COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.
CUCTEMHBII €CTECTBEHHO-HAYYHBIX HaBbIKH: OCYIIECTBIISET NOUCK U CUHTE3
MMOIXOJ JUISL JNUACLUIUINH U nH(popMaIuu, TPOBOIUT €€ KPUTHUCCKUN aHATIU3 Ha
penienus COBPEMEHHBIX OCHOBE 3HAaHUW €CTECTBEHHO-HAYYHBIX AUCIUIUIMH U
IIOCTaBJICHHBIX HH(i)OpMaI_II/IOHHBIX COBPCMCHHBIX I/IH(l)OpMaIII/IOHHI)IX TEXHOJIOTHH.
3a7a4 TCXHOJIOTHI
2. OIIK-1 OIIK-1.1 3HaTs: 3HAHHSA: 3HACT MaTeMaTUUYCCKHE,
Cnocoben MaTeMaTH4YecKue, €CTECTBEHHOHAYYHBIE U TEXHUYECKUE METObI IS
MIPUMEHSATD €CTECTBEHHOHAYYHBIE M |UCIIOJIB30BaHUs B IPO(ECCHOHATIBHON AEATEIbHOCTH,
€CTECTBEHHOHAY |TeXHUYECKHE METO/IbI JIJIs [a TAKIKE XapaKTEPUCTHKH OCHOBHBIX BHIOB
YHBIC U HCIOJIL30BAaHUS B HCXOIHBIX 3arOTOBOK U METOJIOB UX IOJTYyUYECHHUS.
oOIIeHKEeHEpH |MpodeccuoHaATbHON YMeHHs: YMEET UCIIOIb30BaTh MATEMATUYECKUE,
bl€ 3HAHUS, NESITENIBHOCTH, 4 TaKXkKe  |€CTECTBEHHOHAYYHbIE M TEXHUYECKHE METO/IbI B
METO/IBI XapaKTEPUCTHKU PO eCCUOHAIBHON JESTEIHHOCTH.
MaTEHMAaTHYECK |OCHOBHBIX BUJIOB HaBbIKM: Vcrionbs3yer MaTemaTuyeckue,
OTr0 aHaJin3a u HNCXOJHEBIX 3arOTOBOK U CCTCCTBCHHOHAYYHBIC 1 TCXHUYCCKUC MCTO/bI B
MOJICTUPOBAHUS |METOJIOB HX NONydeHHs: |TPOPECCHOHANBHOM IEATETLHOCTH, @ TAKKE
B XapaKTEPUCTUKNA OCHOBHBIX BUJIOB UCXOIHBIX
HpO(i)GCCI/IOHaJ'IB 3aroTOBOK U MCTOAOB UX IMOJTYYCHHA.
HOM OIIK-1.2 Bnanets: 3HAHHMA: 3HAET METOAbI MATEMATHUECKOI0 aHaIN3a U
JIESTCILHOCTH  |METOJIaMH MOJICIIMPOBAHUS
MaTEMaTHYECKOI0 YMeHHsA: YMEET UCIIOIb30BATh METOBI
aHajan3a u MaTEeMaTUYeCKOro aHalin3a U MOJEIUPOBAHUS
MOJETUPOBAHHUS HaBbIKM: VICIIONB3yeT METOABI MATEMATUUECKOTO

aHaJIn3a U MOACIINPOBAHU A




OIIK-1.3 YmeTh: pemiath [3HaHUsA: 3HACT KaK pelaTh HECTaHJAPTHBIE
HECTaHJapTHbHIC npodeccCHOHANLHBIC 32/1a49H, B TOM YHCJIE B HOBOM
npodeccuoHanbHbIe WJIM HE3HAKOMOM Cpesie U B MEXKIUCHIUILIMHAPHOM
3a/1a4d, B TOM YHCJIE B KOHTEKCTE, C IPUMEHEHUEM MaTeMaTHUYeCKHX,
HOBOM WJIM HE3HAKOMOI |€CTECTBEHHOHAYUHBIX U MPOGECCHOHATbHBIX 3HAHHM
cpene U B yMeHHusA: YMeEeT peniaTb HECTaHAAPTHHIE
MEX TUCIUITMHAPHOM npodeccuoHanbHbIe 3a/1a4H, B TOM YUCJIE B HOBOM
KOHTEKCTE, C WJIM HE3HAKOMOU CpeZie U B MEKIUCUUILIMHAPHOM
pUMEHEHUEM KOHTEKCTE, C IPUMEHEHUEM MaTeMaTHUYeCKHX,
MaTEMAaTUYECKHUX, CCTCCTBCHHOHAYYHBIX U HpO(i)GCCI/IOHaJIbHBIX 3HAHUHI
€CTECTBEHHOHAYUYHBIX M |HABBIKM: Periaer HecTannapTHbIe
po(heCCHOHATBHBIX npodeccHoHANBLHBIC 32/1a49H, B TOM YHCJIE B HOBOM
3HaAHUHN WJIM HE3HAKOMOM Cpesie U B MEXKIUCUUILIMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM MAaTeMAaTHUYECKHX,
€CTECTBEHHOHAYYHBIX U MPO(ecCrOHAIbHBIX 3HAHUN

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

Hucnurnnuna oTHOCcUTCA K 0o0s3aTenbHor yactu OITOIN.

JucnunnuHa sBisieTcs 00s13aTeNIbHOM

Js  mponommkeHust  (popMHpOBaHUS — 3aSABICHHBIX ~ KOMIIETEHIIMH  HEOOXOIWMBI  3HAHHS
npeamecTByromux auciumina: Marematuka (YK-1), Mupopmarmonnsie texHoioruu (YK-1),
Maremaruka (OITK-1)

W3ydyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM M MPOJOIIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMITETeHIINIM B cienyronmx auciumuimHax: dusuka (YK-1), DinekTpoTexHuka ¥ AJIEKTPOHUKA
(YK-1), ®uzuka (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUH HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AeSTEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETHMYECKUMHU TEXHOJIOTUSMU SIBIISIFOTCS: TUCKYCCHOHHBIE, JIEKIIMOHHBIE 3aHATHSA,
MPAKTUYECKHE U J1a0OpaTOPHBIE 3aHATHUS, IPOLEAYPHI CAMOOOYUEHHUS

Ha nocTixkeHnMe KOHKPETHBIX ILeneil OOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMH: 3aJJaHUs, KITACCUYECKas JIEKIIMS

Paznen 4. COAEPXXKAHUE JUCLHUITJIMHBI

2 cemecTp

. Konnuectso | Dopmupyemblie
Bunpl 1 TeMbI 3aHATHIA

4acoB KOMITCTCHITHH
Ctpoenue BeuiecTBa. 3aKOHOMEPHOCTH MPOTEKAHUSA 68 OIIK-1, YK-1
XHMHYECKUX peaKkluid

Jlexmms. Knaccudukarms HeOpraHUIECKUX BEIIECTB 2

Jlekuus. DnexkTpoHHOe cTpoeHue aroMa. CocTaB s/1ep aTOMOB 2

Jlexums. [lepuoauveckuii 3aK0H U epuoANIecKas Tadbmia
AJIEMEHTOB. 3AKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MO IPYIIaM U
nepuoaaM

Jlexius. Tunbl XUMUYECKOM CBA3U. MIOHHAs, KOBaJIEeHTHAS 2




(monsipHast ¥ HEMOJISIPHAs ), METAJTHYECKas

Jlexuus. OU3NKO-XMMUYECKUE 3aKOHOMEPHOCTH IIPOTEKaHUS
XUMUYECKUX PeakUnid. DHEPreTUKa XUMUYECKUX IPOLECCOB.
TemtoBsie 3¢ dekThl peakiuii. TepMOXUMUYECKUE YPABHEHHUS U
pacueT 1o HuM. TermnoTel 06pa3oBaHus U CrOpaHus

Jlexuus. CKOpoCTh XUMHUYECKUX peaKLUil. 3aKOH JIeHCTBYIOIINX
macc. DakTopsl, BAMSIOINE HA CKOPOCTh XUMUYECKOM PEaKIIMH.
IIpasuno Baar-I'odda

Jleknus. XuMHYeCKOe paBHOBECUE M YCIIOBHUS €TI0 CMEICHUS
(mpuuiun Jle Ilarense)

JlaboparopHas padota. Kiaccel Heoprannueckux BemiectB. OKCHIbI

JlaGopaTtopHnas paborta. Kitacchkl HeopraHU4eCcKUX BEIIECTB.
I'mnpokcuasl

Jlaboparopnas pabota. CTpoeHHE HNEKTPOHHBIX 000JI0YEK aToMa

JlaGopaTtopHast padora. [lepuoanueckoe n3mMeHEeHNE CBONCTB
2JIEMEHTOB

JlaGopaTtopHast pabota. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKIMu

JlaGopaTopHast pabota. XuMHuueckas CBs3b

JlaGopaTtopHast pabota. TepMOoIMHAMHUYECKUE PACUETHI

JlabopaTtopHast pabota. CKOpOCTh XUMHUYECKON pPEaKIun

JlaGopaTtopHnast pabota. XMMHYECKOE PAaBHOBECHE

NN DNDN

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP

Knaccudukaiys HeOpraHn4ecKux BEIeCTB

Crtpoenue BelecTna

OKHCTUTENbHO-BOCCTAHOBUTETILHBIC PEAKITHH

CKOpOCTh XUMHYESCKUX PEaKIMi

36

PaCTBOpr. BJIEKT]I)OXI/IMI/I‘leCKI/Ie CHUCTEMBbI

76

Jlekuus. ucnepcusie cucteMbl. PacTBopbl. PU3HKO-XUMUYECKAS
Teopus pacTBOpoB. CriocoObI BEIPaXKEHUSI KOHIICHTPAIIMH BEIIECTB
B PacTBOpE

Jlexuus. Heanextponutsl. CBOMCTBa pacTBOPOB HEIJIEKTPOIUTOB

Jlexuus. CunbHble U cradble 35eKTpoauThl. [loBenenue BemecTs B
pacTBOpE: KUCJIOT, OCHOBAHUM, COJIEN

Jlekuus. Boaa xak pactBoputens. MOHHOE POU3BEICHUE BOBI.
Boaopoanablil nokazareins pH

Jlekuus. I'maponu3 coneit. Tumel cosieil Mo OTHOMIEHUIO K
ruaposn3y. @akTopsl, BAWSIONINE Ha THApoan3. CTeneHb

Jlexuus. DNEeKTPOXUMHUYECKHE MPOLECCHI. DIEKTPOXUMHUYECKAs
siuelika, raJJbBaHHUECKUU DJIEMEHT.

Jlekuus. Koppo3ust MetasimoB. MeTobl 3alUTHl METAJIIIOB OT
KOPPO3UHU

Jlexuus. DneKkTpoan3 BOIHBIX pacTBOPOB M pacIiaBoB. IIpoayKThl
DIIEKTPOJIN3A

Jlekuus. OKUCIUTENIBHO-BOCCTAHOBUTEIIBHBIE MPOLIECCHI.

OxucnauTenu U BoccTaHOBUTENU. [IpoayKThl OKHCIEHUS U
BOCCTAHOBJIEHUS B 3aBUCHMOCTH OT YCJIOBUU MPOBEICHUS
OKI/ICJII/ITCJIBHO-BOCCTaHOBI/ITeHBHOﬁ pCaKInun

Jlekuus. BeicokoMonekymnsapHbie coequHenus. [lonumepnt

OIIK-1, YK-1




N

Jlekna. OcHOBBI XUMHUYECKOT0 aHaiu3a. KauecTBEHHBIN 1
KOJINYECTBEHHBIN aHaJIN3

JlaboparopHnas pabota. KoHuenTpauus pactBopoB

JlaboparopHas pabota. CBoiicTBa paCTBOPOB HEAJIEKTPOIUTOB

JlaboparopHas paboTa. DIEKTPOTUTHIECKAS TUCCOLIAAITUS

JlaGoparopnas pabora. smepenune pH pactBopos

JlaboparopHas padota. ['mnponus coneit

JlaboparopHas paboTta. JleiicTBre KICIOT U MIEIOYeH Ha METaJlIbI

JlaboparopHas paboTta. ["anpBaHnYecKue EMEHTHI

JlaboparopHnas pabota. Koppo3us meTaninos

NINININININIDNINIDN

JlaboparopHas paboTa. DIEKTPOIU3 PACTBOPOB

3aaHus 171 CaMOCTOATENILHOM paboThl, B TOM YKCIIE BHIIOIHEHHE
KP

DIIEKTPOIUTHYECKAs JUCCOLUALMS

[apBaHUYECKHE HIIEMEHTHI

Koppo3us MeTaJijioB 36

WHas konTakTHas padora: 0

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBYYAIOLIMXCS IO OCBOEHMIO
JIACHUTUIMHBI

W3yuyenune aucuuiusbl "XuMud" peKOMEHIyeTcss HadaTh C O3HAaKOMIJIEHHA C  pabodeit
MPOrpaMMOii, ee CTPYKTYpOH M COJep>KaHUEM pa3/iesioB. Y4eOHbII MaTepuan CTPYKTYpPHpPOBaH,
W3y4YeHHE  JUCHUIUIMHBI  OCYIIECTBISIETCS B TEMAaTUYECKOM  MOCIEA0BaTEIbHOCTH.
3aHATHS JIEKIIHOHHOI0 THIIA JAIOT CHUCTEMAaTHU3UPOBAHHBIE 3HAHUS IO AUCHUIUIMHE "Xumus',
KOHIICHTPUPYIOT BHUMaHHE Ha HanOoJiee CIOKHBIX M BaXXHBIX BOMpocax. Bo BpeMst JEKITMOHHBIX
3aHATUN PEKOMEHYETCsI BECTH KOHCIIEKTUPOBAaHUE yueOHOr0 MaTepuaa; oopamiar BHUMaHue Ha
GOpMYITUPOBKH UM KaTErOpHH, pACKpBIBAIOIINE CYTh MPOOIEMBI, SBICHUS WIH TpoIlecca;
3a(UKCUPOBATH BBIBOJIBI u MPaKTUYECKHE PEKOMEHIallnH.
[ToaroroBka K JIA0OPATOPHBIM 3aHATHSM BKJIIOUYAET O3HaKOMJIEHUE c TIJIAHOM
MPAKTUYECKOro  (JJaOOpaTOpHOro) 3aHATHs; pabOTy C KOHCIEKTOM JIEKIUil, BBIIIOJHEHHUE
JIOMAIITHETO 3afaHusi, paboTy ¢ yuyeOHOH M y4eOHO-METOAMYECKON IUTepaTypoil, Hay4dHBIMHU
U3JIAaHUSIMH U DIIEKTPOHHBIMH 00pa30BaTENbHBIMU PECypcaMH, PEKOMEHIOBAHHBIMHU pabodeit
MPOTPaMMOt NUCHUILINHEI "Xumus".
CopepxaHre caMOCTOSTETLHOM padoThI ONIpEeaeIsIeTCs paboueit MPOTPAMMOi1
JUCUUIIIMHBL "XUMHUS', OHEHOYHBIMUA U METOJIMYECKUMH MaTepHaaMH, 3aJaHUSIMUA U YKa3aHUSIMU
npenonaasarend. CamocrosiTenbHass paboTa MOXKET OCYIIECTBISATHCS B ayJUTOPHOM U
BHeayauTOpHON (dopmax. DPGPEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CaMOCTOSTEIHHOW pabOTHI
SBJISICTCSL  DJICKTPOHHAs WH(OpPMAIMOHHO-00pa3oBaTebHAs Cpela YHHBEPCHUTETa, KOTOpas

o0ecrieunBaeT  JOCTyn K  oOpa3oBaTelbHOW  mporpamme,  paboueil  mporpamme
TUCIUTIIAHEL "XUMUSA", K AIEKTPOHHBIM OMOIMOTEUHBIM CHCTEMaM, MpodeccnoHalbHBIM 0a3am
JIAHHBIX u uH(OPMAIMOHHBIM CIPaBOYHBIM CHCTEMAaM.

N3ydenue nucuuruivHbl "XuMus'" BKIIOYAET BBINOJIHEHHE KOHTPOJIBHBIX M J1a00paTOpHBIX padoT.
[lepuoanunocTh poBeAeHUs, (POPMbI TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, CHUCTEMa OIICHUBAHUS
XO0Za OCBOCHMS MMCLUMIUIMH TpeJICTaBleHbl B pabouell mporpamme. YCIOBHsS aTTeCTallUH
NpUBEJCHBl B TEXHOJOTMUECKOW KapTe, BXOJfIled B cocraB pabodeld MporpaMMmel
JUCIIATIINHET " XuMus'".

DopMoi MPOMEKYTOYHOM aTTECTAIIMU 0 AUCHUIUIMHE "XuMus'" SABIIETCS 0aTbHO-PEHTHHTOBBIN
KOHTPOJIb.



Pa3nen

6. MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoeNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3/IAHUH, MMCIOILXCA B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. |KopoBun, Huxomnait BacuibeBuu. O6mas xumus [Tekcr] 43
[yueOHUK Ui CTYIACHTOB BY30B TI0  TEXHUYECKUM
HampaBiieHussM U crenuanbHocTsM] / H. B. Koposun. 13-e
u3a., nepepad. u gom. MockBa: Akagemus, 2011. - 488, [1] c.
ISBN 978-5-7695-8015-4. Dx3eMiuspsl: Bcero 43.
2. |KpamenunnukoBa, Hanexna ['ennagpeBHa. Xumus [Tekcr] : 23/
yuebHOe Tmocobue s camocTosTeNnbHOM — pabotel  u|https://portal.volgatech.net/bo
npaktnyeckux 3amsatuii / H. I'. Kpamenunnwkosa, P. U.|oks/Krasheninnikova Ximija.
Bunokyposa; M-Bo ob6pa3oBanusi u Hayku P®, ®I'6OY BIIO pdf
"IToBoimx. Toc. TexHon. yH-1". Momkap-Omna: TII'TY, 2013. -
144 c. ISBN 978-5-8158-1095-2. Dx3eMIUIIphL: Bcero 23.
3. |Xumus [Tekcr] : nmab. mpaktukym / M-Bo oOpa3oBaHHs U 57 /
Hayku P®, T'OY BIIO "Map. roc. texu. yu-t"; [P. W.|https://portal.volgatech.net/bo
BunokypoBa u ap.] ; mox obmr. pex. P. M. Bunokypogoii.|oks/Vinokurova_ximija_2011
Momkap-Ona: MapI'TV, 2011. - 171 c. DK3eMILIApEI: BCEro pdf
57.
4. |Tapacenko, Enena BurtanseBna. Xumusi [Tekct] : ydeOHO-
meromuueckoe mocobue / E. B. Tapacenko; M-o|https://portal.volgatech.net/bo
obpazoBanust u Hayku Poc. ®enmepanuu, PI'BOY BO|oks/Tarasenko Himiya 2023
"[MoBomxk. roc. Texuon. yu-t". Homkap-Oma: IIT'TY, 2023. - pdf
70 c. ISBN 978-5-8158-2342-6.
OJIEKTPOHHBIE OBPA30BATEJIBHBIE PECYPChI
1. |Hayunas snextponHnas 6ubmmorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snexktponnas Oubiamnoreka «KudepieHnHKa» http://cyberleninka.ru

[MPO®ECCUOHAIJIBHBIE BA3bI JAHHBIX 1 THO®OPMALIMOHHBIE CIIPABOYHBIE

CUCTEMBI
1. |CuopaBouHo-mipaBoBas cucremMa KoHcympTanT+ http://www.consultant.ru
2. |MuadopmanmonHo-nipaBoBOi mopTai ['apaHT http://www.garant.ru

6.2. MarepuanbHO-TeXHUYECKas 6a3a 1 mporpaMMHoOe oOecrieueHue

NeNe | Aynutopuu anst mpoe- | IlepeueHr ocHOBHOTO 000pyAOBaHUS [Iporpammuoe
/T | IeHus Y9€OHBIX 3aHATHH, oOecrieuenne
CaMOCTOSITENEHOU pabo-
THI ¥ TIPOBEJICHUS TOCY-
JTapCTBEHHON UTOIOBOM
aTTecTalnu
1. 309 (1) Becsr anextp. 1ad ELB-600 Shimadzu|Microsoft Windows
(1), Becnl anektponHsie|Enterprise, CnpaBouHas
AHATUTUYCCKUE HTR-120CE (1),|mpaBoBas cucrema
Motika nBoiHas 940*660*980 ¢ "KoncynpranT [Lmroc",




JBYMSI CMECTUTEIISIMU (1),
MVY®EJIbBHAA TIEYb (1), Cron
1abopaTOPHBIN JBYXTYMOOBBIH

1500*%800*1500 ¢ wmaxacrtpoiikoii (3),
Cron xuMHYecKudh Cc TymMOOl U
HazacTpoiikoi (1), Cron-npucraBka
600*640*850 (1), Ycrp-BO CyIIKH
nocyael  [12-2000 (1), Mlkad
BBITSDKHOM nabopaTOpHBIT
1460*685*1150 (2), Ulxap s
xuMm.ocynel  840%420*1800 (1),
[Mkad TUTSE XUM.TIOCY/IBI u
MarepuanioB  420*420*1800 (1),
KommiekT yue6HOH Mebenn (1)

Microsoft Office
Standard, Arent Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommekt 110
JJIA pemeHI/m OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

2. 311 (1)

Bempsamurens B-OIIE/[-12-65 YXIJI
4 (1), IIpoexrop MyJIbTUMEIUIHBIN
Sanyo PLC- XD 2600 B koMmIuIC
kperienueM u kabemem (1), Cron
XUMHYECKUN 1a00paTOPHBIi
1200*1400*1500 (3), Cron-moiika
neoriHas (1), IlIkad  BBITSDKHOU
nabopatopubiii  1538*726*%2100 (2),
Mkad TUTSE XUM.pEaKTHBOB
800*580*1810 (D), Komrnekr
yueOHoit mebenu (1)

Windows
CnpaBoyHas
crucTrema

Microsoft
Enterprise,
IIpaBoOBas
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Arear Dr.Web,
Kommnekr I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
1A pemeHI/m OCHOBHBIX
I10JIb30BATCJIIbCKUX 3a1a4

3. 312 (1)

pH-metp  AHUOH 7051 (1),
Huctunstop 2 4 (1),
Cnexrpodoromerp (1), CrexnsHHBIN
JUCTUILIATOP IHuxmon Fistreem
Internationaly  Ltd (1), Cron
1abopaToOpHBIN IS  aHATUTHYECKHUX
BecoB  650*%650*750 (9), Cron
XUMUYCCKUM 1200*800*1500 ¢
TymMO0ii u HazacTpoikou (2), TymOa
MOJKATHAs Ha POJHMKAX C SIIUKaAMH

410*500*560 (1), VYerpoiicTBo
uHTepdeiicHoe J1abopaTtopHoe
Unipractic (komruiekt) (1), xad mms
XHM.IIOCY/IbI u MaTepuaioB
840%420*1800 (1), Kommiexr

yueoHon mebenu (1)

Microsoft Windows
Enterprise, CnpaBouHas
ImpaBoBas CUCTCMa
"Koncynprant  Ilmroc",
Microsoft Office
Standard, Areat Dr.Web,
Komriekt TAPAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJid pCHICHUS OCHOBHBIX
II0JIb30BATCJIBCKUX 3a1a4

Paznen 7. ®OPMbl KOHTPOJIA OCBOEHUA AUCHUINIMHBI ®OHJ OLEHOYHBIX

CPEJICTB

Kpurepun oneHNBaHNA HHIMKATOPOB TOCTH)KEHUS KOMIICTCHIIMN HAIIPABIICHBI HA!
- YCBOCHHE TEOPETUYECKOT0 MaTepuasia (00beM 3HaHUH, INTyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO

paboueii mporpamMmmoi;

- YMCHHC U3JIaraTb MaTCpual (‘ICTKOCTB, T'paMOTHOCTD HU3JIOKCHUA MaTCpUuajid, TOUHOCTb U




MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHUE IPUMEHATHh TEOPETUYECKUE 3HAHMS IIPU PEILICHUU IPAKTUYECKUX 3aJaHU.
[IIkaa olleHNBaHUs MPEICTaBlIeHA HUXKE.

YpoBeHb
c(hopMUPOBAaHHOCTH [Ixana
Kpurepuu onenuBanus
3JIEMEHTOB OIICHUBAHUS
KOMIIETEHIINHU
[ToporoBbiii OOyuaromuiics WMeeT 3HaHUsS OCHOBHOTO MaTrepuana,| yIOBJeT-
YpOBEHb IPOSBISET YMEHHE JIOTMYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKEHUM  Marepuaia,
HEIOCTaTOYHO TpaBUWIbHbIE (HOPMYITHUPOBKH, HCIBITHIBAET
3aTPYJHECHMS B BBIIIOJIHEHUY IIPAKTUYECKUX 3aaHUN.

[IponBunyteiii  [OOydaromuiicss TBEpIO 3HAET MPOTPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JlaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE IIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH U TIPUEMAMH MX BBITOJHCHHS

Bricokuil ypoBeHb [OOyuaromuiics r1yOOKO M IMPOYHO YCBOWJI INPOTPaMMHBIN|  OTJIMYHO
MaTepHual, I'paMOTHO M JIOTMYECKM CTPOWHO €ro Hu3jaraer,
JTaeT MCYEpIBIBAIOIINE OTBETHI Ha IIOCTABJIEHHbIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHs C MPAKTUKOW, MPU 3TOM
oOydaromuiics  He  3aTpyldHseTcss C  OTBETOM  IIpu
BUJIOM3MEHEHNH 3aJ[aHus, CBOOOHO CIPABIISIETCS € 3a7a4aMH,
BOIpOCAaMM ¥ JAPYTMMHU BHJIaMU TNPUMEHEHUS 3HAHHM,
MOKa3bIBaeT 3HAKOMCTBO C MOHOTpaduyecKod IUTepaTypoi,
NePUOANYECKUMH U3JaHUSMH, MpPaBWIbHO OOOCHOBBIBAET
NPUHATBIE peIIeHUsi, CBOOOJHO BIaJeeT Pa3sHOCTOPOHHUMHU
HaBbIKaMU, IPUEMaMH BBIITOJIHEHUSI IPAKTUUECKUX paboT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJb YCHEBAaEMOCTH OOECIeYMBaeT OICHUBAHHE XOJa OCBOEHUS JHCLUIUIMHBI
(MOzyJIsl) ¥ IPOU3BOAMTCS C MPUMEHEHUEM TEXHOJIOTUU PEHTHHIOBOTO KOHTPOJIS B COOTBETCTBUU C
TEXHOJIOTMYECKOW KapTOM JuCHUIIMHBEL. 1IOpsAIoK COCTaBiIE€HHs TEXHOJOTHYECKOW KapThl H
QITOPUTM  TPOBEJCHUS MPOLEAYPhl OIEHMBAHUS BHUJOB  JIEATENBHOCTH  OOYyYarolIuxcs,
HAIpaBJIEHHBIX Ha OCBOGHHME 3HAHWW, yMEHUMN, HAaBBIKOB W/ WJIM ONbITA JEATEIbHOCTH, IO
HaAKOIUTEJIbHOW cHUcTeMe B OallIax yCTaHaBIMBaeTcs nojoxeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. [IpoMexyTOUHAs aTTECTAIHS 00YJArOIIUXCS
[IpomexxyTouHast artectanusi 0OyJarOIUXCsl HANpaBjieHa HAa OICHUBAHHME PE3YIhTATOB OOyUEHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ POBOIUTCS C UCIIOJIb30BaHUEM (DOH/IOB OILIEHOYHBIX CPEJICTB.

[TpuMepbl TUMOBBIX KOHTPOJBHBIX 3aJaHMi U3 0a3bl (OHJOA OIEHOYHBIX CpPEACTB IO
o0pa3oBaTesIbHOI MporpamMmme.
Tecr-1
"CrpoeHue BeniecTBa. 3aKOHOMEPHOCTH IPOTEKAHUS
XUMHUYECKHUX peaKiui”
15 BonpocoB Ha 45 MUHYT




Bapuant Ne 0

3 MNEPCUUCIICHHBIX HUKE BEIICCTB OCHOBHBIM OKCHUAOM SBJIACTCA ...
1)CaO  3)NaOH  5) BaCl;
2)Si0,  4) HCI 6) CUOHCI

YcTaHOBUTE COOTBETCTBUE MEXKAY (DOPMYIION BEIIeCTBa U KJIACCOM/TPYIIIOi, K KOTOpOMY(-0ii
3TO BELIECTBO IPUHAJJICIKUT:

BemectBo Kitace coequnenuit
A) N203 1) OcHOBHBI OKCH]T
b) KH2PO4 2) KucnorHblit okcH
B) FeS 3) AmMboTepHBI OKCH/

4) Kucnas conb

5) CpenHss cojb

Crenens okucnenus xpoma B Na,CrO4 paBHa:

1) +6 2) +83) -6 4) +2 5) -2

Koadpdunuent nepen popmysoi OKUCIUTENS B ypaBHEHUH peaKlIMy, IPOTEKAIOLIEH 1Mo cxeme
P + HNO3 + H.0 — H3PO4 + NO ,
paBeH

1)62)33)24)55)1

DJIEMEHT, B COCTaB aTOMa KOTOPOTO BXOAAT 14 mpoTOHOB, 14 21eKTpoHOB U 14 HEUTPOHOB, 3T

1) Ni 2) Sc 3) Si 4) Mo 5) N

CrtpyKTypa BaJIEeHTHOTO ypOBHS 3JIeMeHTa 5-ro nepuoaa noarpynimst [11b:
1) 3s%3d? 3) 5s%4d! 5) 3s23p?
2) 5s%5p* 4) 55%5p®

Hauboupiieid BeMMYMHON SHEPTHH CPOCTBA K SJCKTPOHY 00J1a1aeT aTOM:

1) S 2) CI 3) P 4) Si 5) Al



10

11

W3 yka3aHHBIX B psly XHMHYECKHX OJJIEMEHTOB BBIOCpPHTE TPH DJJEMEHTa, KOTOphIC B
Ilepuoauueckoii cucreme xumudeckux sjaeMeHToB .M. MenneneeBa HaxomsTCs B OJHOM
nepuoae.Pacmonoxure BBIOpaHHBIC DJIEMEHTBI B MOPsIJIKE YMEHBIICHUS X
ANEKTPOOTPHUIATEIIBHOCTH.

1)V 2)B 3)Li 4)C 5)He

[TonsipHocTs cBsizu H-D Bo3pacraer B psiay:
1) PHs; HCI; H.S 3) H.S; HCI; PH;
2) HCI; H2S; PH3 4) PH3; H2S; HCI 5) H2S; PH3; HCI

[Tpu noBeIIeHUY AaBieHus B 2 paza ckopocts peakuuu Ha(r) + Cla(r) = 2HCI.
1) ymenb1uTCs B 2 pasza

2) ymeHbIIUTCS B 4 pa3a

3) yBenuuutes B 4 pasa

4) yBenuuuTtcs B 2 pasza

5) HE UBMEHHTCS

PaBnoBecue peakmmu 2S03(r) <> 2S02(1) + O2(T); AH >0
MO>XHO CMECTUTh B CTOPOHY UCXOJIHBIX BEIIECTB MPHU:

1) MOBBITIICHUH TEMITEPATYPHI

2) noHmkeHuu KoHIeHTparuu SO2

3) noBbIIeHHH KOHIIeHTpauu SO3

4) yBennueHuu KoHueHtpauuu Oz

5) HCIIOJIb30BAHUHU KaTaJIu3aTopa

Tect Ne 2
PacTtBOpBI. DnexkTpoxumust
12 BonpocoB Ha 45 MUHYT




Bapuant Ne 0

1. Macca HCI, conepxametics B 200 r 20%-T0 pacTBOpa, COCTABISAET
1)40r 2)71r 3)20r 4)36,5r S5)4r

2. PactBop, copepxammii 0,4 r Hednmektpoaura B 10 T BOmml, 3amep3aer
ipu —1,24 °C. Boruucauts MoJeKymIsSpHyIo Maccy BeniecTsa, eciu K(H20) = 1,86°.

Otser: (3anuiuTe YUCiIo ¢ TOUHOCTHIO JI0 IEJIBIX. )

3. Cpeau HUKETePEUUCICHHBIX CUIIbHBIA AJIEKTPOJIUT:

1) HCN 2) Ha2S 3) NaNO3 4) CH3COOH  5) H.CO3
4. Ypasnaenue mnpotecca aucconuanuu HxS mo | crynenn

1) HS > H2+S 2) HaS — 2H* + S*

3) HS —» H* + S* 4)HS" > H"+S

5) HoS - H" + HS™

5. Koncranra auccounanyu HzS mo 1 crynenn

6. Kakoii u3 pacTBOpoB Hanbosee meI0uHOM:

1) [OH] =107 2)pH=10 3)pOH=9

4) [H*]=10-2 S5)pH=3

7. Yxaxwure tun ruaponusa conu K2COs. Kak usmenurces crenens ruaponusa h npu HarpeBaHuu?
1) HE THIpOTH3YeTCS 2) h yBenmuuuTtes

3) mo aHHOHY 4) h yBenuuutcs

5) o KaTHOHY

8MB. Ykaxkute peakiiuio Cpeibl ¥ OKPacKy HHIUKATOpa B pacTBope conu KoSiOs:

)pH=7 2) dbenondranenH GecrBETHBIN
3)pH>7 4) MeTUIIOpaHX KpacHBIH
S)pH<7 6) 1aKMyC CUHUI

9. HpOHCCC, HpOTCKaIOH_[I/Iﬁ Ha aHOJC MCAHO-IIMHKOBOT'O I'aJIbBAHNYCCKOI'O DJICMCHTA:
1) Zn** + 2e > Zn 2) Cu—2e — Cu?*

3) Zn-2e —» Zn** 4) Cu** +2e - Cu

5) 2H* + 2¢ — H,

10. DIIEeKTPOTHBINA TTOTEHITH AT IIUHKA B pactBope ZnSO4 ¢ KOHIICHTpaIuen
0,1M paBeH:
1) -0,70B 2) -0,79B 3)-1,36B 4) -0,82B 5)-0,76B

11. IIpouecc, mpoTekaronuii Ha TpagUTOBOM aHOIE TIPH IEKTPOJIM3E BOJAHOTO pacTBopa Culy:


https://moodle.volgatech.net/mod/glossary/showentry.php?eid=9793&displayformat=dictionary

1) 2H,0 — 4e — Oz + 4H* 2) Cu—2e — Cu?*
3) 2H* + 2¢ — Hy 4) Cu?* + 2e — Cu 5) 21 — 2 —> I

11. O6BeM KuCIIOpO/a, KOTOPBIH TEOPETUYECKH MOXKET BBIIEIHUTHCS HA aHOJE MPU MPOIYyCKAHUU
gyepes BoaHbIi pacTBop CuSO4 xommuectBa dnexTpuuectBa 9650 Ki, cocraBinser:

D112n 2)224n1  3)56u 40,561  5)2.81

[lepeuenb BOPOCOB JIsl HPOBEACHUS MPOMEKYTOYHOM aTTEeCTallKN
Bonpocbl gna nogrotosku K bPK

1. Knaccndumkauma HeopraHmyeckmnx Belects. Knaccnudurkauma 1 HOMeHKAaTypa OKCMA0B, OCHOBAHWA,
KWUCNOT M CONen.

2. OcHoBHble cBegeHMA 0 cTpoeHMn atomoB. CocTas aToMHbIX agep. M3oTonbl. CoBpemMeHHOe NoHATUE
0 XMMMYECKOM anemeHTe. PasamelleHne aneKTPoHOB B aTomax. KBaHToBble Yncia. HopmanbHoe 1
BO3OYyKAEHHOE COCTOAHNE AaTOMOB.

3. Mepuoanyeckas cuctema snemenTos .M. MeHaeneesa. MNeproanyeckoe nameHeHMe CBOMCTB
XMMUYECKNX 3/1eMeHTOB. Paanyc aTOMOB, 3/1€KTPOOTPMLATEIbHOCTb, KUC/IOTHO-OCHOBHbIE U
OKMCANTENIbHO-BOCCTaHOBUTE/IbHbIE CBOMCTBA.

4, Xrmunyeckan cBA3b. OCHOBHbIE BUAbI N XapPaKTEPUCTUKN XMMUNYECKOM CBA3MU.

5. Xummnyeckne cuctembl. PyHKUUM COCTOAHUA. BHYTPEHHAA sHeprua U sHTanbnumA. | 3aKoH
TEPMOANHAMMUKMN.

6. JHepreTnyeckne 3dpPeKTbl XMMUYECKUX peakLumii. Tepmoxmmmuyeckmne ypasHeHuMs. 3akoH lecca n
CNeACTBUA U3 Hero. IHTanbnma 06pa3oBaHUA XMMUYECKUX COeAUHEHNI. TepMOXMMUNYECKME
pacyeTbl.

7. SHTPONMA U ee U3MEHEHME NPU XMMUYECKUX Npoueccax n Gpas3oBbix nepexoaax. |l 3aKoH
TEPMOANHAMMUKMN.

8. dHeprua M'bbca n ee U3IMEHEHUE NPU XMMUYECKUX Npoueccax. TemnepaTypHbIM MHTepBan

BO3MOHOCTU CamMoNnpPoOun3BOJIbHOIro NpoTeKaHUA XUMUNYECKOM peakuyunn.

9. CKOpOCTb XUMUNYECKNX peaKu,m‘/’l. [OMOreHHble U reTeporeHHble CUCTEMDbI. 3aBNCUMMOCTb CKOopoCTHn
peaKLl,MI?I OT KOHUEHTPpaUun pearmpyrowmnx selecrs. 3aKoH p,eﬁCTBWr'I macc. KoHcTaHTa CKOpOCTH
XMMUYECKOM peakuunun.

10. 3aBMCUMOCTb CKOPOCTU peakumii oT TemnepaTypsbl. Mpasuno BaHT-Frodda. IHeprua akTneaumm.

11. Katanutuueckme cuctemol. MexaHU3M AeMACTBUA KaTaIM3aTOPOB. [OMOTeHHbIN U reTeporeHHbIn
KaTanms.

12. ObpaTMmble XMMUYECKNe peakLm. XMMUYecKoe paBHOBECKE B TOMOFEHHbIX CUCTEMAX.

13. OcHogHble $aKTopbl, ONpeaenAloLLMe HanpaBAeHE peaKkLMn N XMMUYecKoe paBHoBecKue. MpuHLMN
Ne WaTenbe.

14. Ob6wue NOHATUA 0 PaCcTBOPAX MU AUCTEPCHBIX cucTemax. Mpouecc 06pas3oBaHUs PacTBOPOB.

PaCTBOpMMOCTb. Cnocobbl Bblpa*XeHnA COCTaBa paCTBOPOB.

15. CBOICTBa pacTBOPOB HE3NEKTPOAMTOB. OCMOTUYECKOE AaB/ieHNe pacTBOpoB. [JasneHue napa
pacTBOPOB. 3amep3aHune U KuneHue pacTBOPOB.



16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

dneKTponnTuYyeckan amccoumaumsa. CreneHs auccoumaumn. CuibHble 1 cnabble 31eKTPOAUTLI.
CBOICTBA PacTBOPOB 3/1EKTPO/INTOB.

PasHoBecue B pacTtBopax cnabbix 3/1EKTPO/INUTOB. KoHcTaHTa gmnccoumnaumu. anKTOpr, BavAowme
Ha KOHCTaHTYy Agnuccoumnaumn. 3aKoH pa36aBJ'IeHVIF|.

dneKTpoAnTMYeckana amccoumauma sogpl. MoHHoe nponsseaeHue Boabl. BogopoaHblii noKasaTtesnb.
KMCNOTHO-OCHOBHbIE MHAMKATOPbI. PacyeT pH pacTBOPOB CUAbHbIX M CNabbIX KUCAOT M OCHOBAHWNA.

I'M,u,ponms conen. TUNUYHbIe caydan rmaposan3a. CmeweHue paBHOBECKA B npoueccax rmgposansa.

OKMCAUTENbHO-BOCCTaHOBUTE/IbHbIE peakLmn. CTeneHb okncaeHusa. NMpoueccbl OKUCAEHNSA U
BOCCTaHOB/eHMA. OKUCUTENN M BOCCTaHOBUTENN. MeTog, 31eKTPOHHOro 6anaHca Kak cnocob
paccTaHOBKM KO3 DULMEHTOB B YPaBHEHUAX OKUCAUTENIbHO-BOCCTAHOBUTE/IbHbIX PEaKLUA.
CocTaB/ieHMe YypPaBHEHWN.

MoHATME 06 3NEKTPOAHbIX MOTEHLMANAX, MEXaHM3M X BO3HUKHOBEHWA Ha rpaHuLLe pa3gena
mMmeTann—pacTtesop. CTaHAapTHbIN BOAOPOAHbIN 3N1EKTPOA, U BOAOPOAHAA WKana NOTeHLMaNnos.

XMUYECKNE NCTOYHMKM TOKA: Fa/ibBaHMYECKUE IIEMEHTbI, aKKYMY/IATOPbI. DNEKTPOABUKYLLAA
CUNa 1 ee U3MepPEHME.

Kopposvm meTannos. MeTogbl 3aWMTbl MeTaINIOB OT KOPPO3UMU.

NeKTPOAN3 pacnnaBoB U PaCcTBOPOB 3/1EKTPOIMTOB. AHOAHbIE U KaToAHble npouecchl. MHepTHbIe U
aKTUBHble 31eKTpodbl. 3akoHbl Gapaaes.

BblCOKOMO/IEKyAApPHblE coeanHeHus. Moanmepbl.

OCHOBbI XMMMYECKOTO aHa/1M3a. KauecTBEHHbIN U KOJIMYECTBEHHbIN aHaNns.






