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UHCTPYMEHTOB  JIEKTPOHHOM



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | bopMupoBaHHE HaBBIKOB HCIIOJIB30BAHUS XMMHYECKHX 3HAHMM M YMEHHH [UIS YCHCNIHOTO H3YYeHHS IIOCIIETYIOMIX

00LIeHAYYHBIX U CIIEUUATBHBIX JUCUUILINH, a B JAJIbHEHIIeM — JUIsl YCIIEITHOW TBOPUYECKOH NIESITebHOCTH CIIeIMaIiCTa.

1.2

2. MECTO JUCIHAIIJINHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.0

2.1 | TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4aI0IIErocs:

2.2 | AucuMminHbI ¥ IPAKTUKH, JJI51 KOTOPbIX OCBOEHHE JAHHOW AMCUHUIIMHBI (MOIYJIA) HEOOXOTUMO KAK
npelIecTBYOIEe:

2.2.1 | OcHOBBI IPOEKTHOM AEATENBHOCTH

2.2.2 | DxoHOMMUECKas TEOPUS

2.2.3 | MeTpoJiorusi, CTaHAapTH3AMNS U CePTHPHUKALINST

2.2.4 | Tlcuxomorusi B CEpBUCHOMN JEATEIBHOCTH

2.2.5 | CepBucHas 1eATENbHOCTh

2.2.6 | TenaeHIMYU pa3BUTHS aBTOMOOUIIECTPOCHUS

2.2.7 | KoHCTpyKIIMOHHBIE MaTepHalibl B aBTOMOOMIIECTPOESHUH

2.2.8 | ManoToKkCHYHbIe TOIJIMBHbBIE MaTepHaIbl

2.2.9 | MapkeTuHr B cepBUce

2.2.10 | [Ipon3BoACTBEHHAS IPAKTHKA, TPOEKTHO-TEXHOJIOTHYECKas MPAKTHKA

2.2.11 | TonnuBHO-CMa304YHbIE MaTEPHATIBI

2.2.12 | OcHOBBI TEOPHHU HAAEKHOCTH TEXHHYECKUX CUCTEM

2.2.13 | IInaHUpOBaHNE U OPTaHU3AIMS ACATEIFHOCTH NPEANPHUATHH aBTOMOOMIIBHOTO CEpBHCa

2.2.14 | IIpou3BoACTBEHHAs IPAKTUKA, OPTaHU3ALMOHHO- YIIPaBICHYECKas! IPAKTUKA

2.2.15 | TpaHCIOPTHBIE CPENCTBA B CEPBUCE

2.2.16 | LlndpoBbie TEXHOJIOTHH B CEpBUCE

2.2.17 | DneKTpOHHBIE CUCTEMBI TPAHCIIOPTHBIX CPEACTB

2.2.18 | lnarHocTrka 00HEKTOB TEXHUIECKOTO CEpPBHCA

2.2.19 | KoHTpOoJIb TEXHUYECKOTO COCTOSTHUS TPAHCTIOPTHBIX CPENICTB

2.2.20 | O6cnyKMBaHUE U PEMOHT aBTOMATHYECKUX KOPOOOK mepeaay

2.2.21 | O6cayKUBaHHE ¥ PEMOHT Ta300a/LIOHHOTO 000PYIOBaHHMS

2.2.22 | IlaTeHToBeneHNE

2.2.23 | TexHOJIOTHSA PEMOHTa OOBEKTOB TEXHUYECKOTO CEpBUCA

2.2.24 | Opranu3anus cepBuca TPAaHCIIOPTHBIX CPENICTB

2.2.25 | OCHOBBI TEOPHH MacCOBOTO OOCTYKUBaHHUS

2.2.26 | TexHONOTHSA UCTIONB30BAaHHS OCTATOYHOTO pecypca 3JIEMEHTOB TPAHCIIOPTHBIX CPEICTB

2.2.27 | OKOHOMHKA IPEeANPHATHH TEXHUUECKOTO CepBUCa

2.2.28 | Opranu3anus U TEXHOJIOTUS (PUPMEHHOTO CepBHCca

2.2.29 | IIpou3BoACTBEHHAs IPAKTHUKA, IPEIAUIIIIOMHAs IPAKTHUKA

2.2.30 | OxcniepTu3a TPaHCIOPTHBIX CPENICTB

3. KOMIETEHLAY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCLHUIIINHBI
(MOZYJIs)

VK-1. Cniocoben OCYHICCTBJIATD ITIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIu3 U CUHTE3 I/IH(I)OpMaI_II/II/I, NPUMCHSATDH CHUCTEMHBIN TOIX0/1 IJIsT
PCHICHU IMOCTABJICHHBIX 3aJa4

VYK-1.1 3naer: MeTOUKH MOKCKA, cOOpa U 00pabOTKH HHGOPMAIIMH, METOJT CHCTEMHOTO aHan3a

VK-1.2 YMeer: npuMeHATh METOTUKH OUCKa, cOopa, 00paboTKH HH)OPMALINH, CHCTEMHBIH ITOIXO JUTS PEIICHHUS TOCTaBICHHBIX
3a/1a4 ¥ OCYHICCTBIIATH KPUTHUCSCKUN aHAJIM3 U CHHTE3 HH(MOPMAIIHUH, TIOTYICHHON U3 aKTYaIbHBIX POCCHICKUX U 3apyOeHKHBIX
HCTOYHUKOB

YK-1.3 Mimeer HaBBIKU: TIOHCKA, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTE3a HH(pOpManuy, AT peIIeHus
HOCTaBJICHHBIX 3a/1a4

B pe3yJibTaTe 0CBOCHUA TUCHUIIJINHBI oﬁy'{aloumﬁca JOJIZKECH

31 | 3HaTb:




3.1.1

METOIbI OOPHOBI C KOPPO3UEH.

- TCOPETUYCCKNEC OCHOBBI XUMUH, nepnozmqecxnﬁ 3aKOH U €T0 UCIOJIb30BaHUEC B IMPEACKA3aHUN CBOMCTB 3JIEMCHTOB U
COC,D,I/IH@HHPI, BHUJBI XHMHYECKON CBS3H B Pa3IMYIHBbIX TUIIAX COCZLMHﬁHHﬁ; MCTObI OIMUCAHUA XUMUYCCKUX paBHOB€CI/Iﬁ B
pacTBOpPaAx SJICKTPOJIUTOB, METOABI ONMMCAHUA KWHCTUKU XUMHUYCCKUX peaKum?I, IPOLCCChI JICKTPOJIN3a, KOPPO3HUU U

3.2 | YmeTh:

321
JESATEIbHOCTH.

- OCYHICCTBJIATH ITOCTAHOBKY M PCHICHHUEC 3a/1a4 C MUCITIOJIb30BAHNUE 3HAHUHU [T0 XMMHH B 00J1aCTH HpO(beCCHOHaHBHOﬁ
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HNMmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

33.1

- METOJIOB BBIMTOJIHEHUS 3JIEMEHTAPHBIX JTA00PATOPHBIX (PU3MKO-XUMHUECKHX HCCIIEIOBAHUN B 00JIACTH
poheCCHOHATBHON NESITEBHOCTH.

4. CTPYKTYPA U COAEP)KAHUE JUCIUIIJIMHBI (MOAYJIS)

HaumeHoBaHue pa3/iesioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Unrte | llpak. | Ilpumeuanne
3aHATHS/ Kypc 107071 pakT. | moar.
Paznen 1. Beenenne. Ctpoenue BeliecTsa
ITpeamer u 3HaUeHHE XUMUH B Pa3BUTUU 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 TecrupoBanue
TexHUKH. OCHOBHBIC MIOHATHUS U 1.2 VYK-1.3 JI1.3J12.1
KOJINYEeCTBEHHBIE 3aKOHBI XUMUH /JIex/ 2.2
IIpenmer 1 3HaYeHUE XUMUHU B Pa3BUTHU 1 2 YK-1.1 VK- | JI1.1JI1.2 2 0 PaGora B
TeXHUKU. OCHOBHBIE MOHATHUS U 1.2 VK-1.3 JI1.3J12.1 MaJbIX
KOJINYECTBEHHBIE 3aKOHBI XUMUH /J1ab/ J12.2 rpymnmnax.
3ammra
nabopaTopHOI
paboTHI
ITpeamer u 3HaUE€HUE XUMUH B Pa3BUTUU 1 2 VK-1.1 VK- | JI1.1JI1.2 0 0 TecrtupoBanue
TexXHUKU. OCHOBHBIE TIOHSITHUS U 1.2 VK-1.3 JI1.3J12.1
KOJIMYECTBEHHBIC 3aKOHBI XuMuH /I1p/ 2.2
[IpenmMer 1 3HaUEHUE XUMHUH B PA3BUTHUH 1 10 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
TexHUKH. OCHOBHBIC TIOHATHUS U 1.2 VK-1.3 JI1.3J12.1
KOJIMYECTBEHHbIE 3aKOHBI XuMuu /Cp/ 2.2
CrtpoeHne aToMa U epruoJrnyecKas CHCTeMa 1 2 VYK-1.1 VK- | JI1.1JI1.2 2 0 TectupoBanue
J.. Menneneena /JIex/ 1.2 VK-1.3 JI1.3712.1
J2.2
CrtpoeHue aToMa U IIepuoInYecKasi cucTemMa 1 6 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
J.1. Menneneesa /Cp/ 1.2 YK-1.3 JI1.3712.1
2.2
Xumudeckas cBsi3b /Cp/ 1 10 | YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.3J12.1
2.2
Paznen 2. Of1mme 3aKOHOMEPHOCTH
XMMHYeCKHMX NPOLeCcCOB
DHepreTrKa XUMAYECKUX mporieccoB /JIek/ 1 2 VYK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.3J12.1
2.2
DHepreTrka XUMUYecKux mpoueccos /I1p/ 1 4 YK-1.1 VK- | JI1.1JI1.2 0 0 TectupoBanue
1.2 VK-1.3 JI1.3J12.1
J2.2
DHepreTrka XUMHIeCKuX nporieccos /Cp/ 1 3 VK-1.1 VK- JIT.1 J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.3712.1
2.2
Xumnueckast knHeTrka. CKOpoCTh 1 2 YK-1.1 VK- | JI1.1J11.2 0 0 3amura
XUMHYecKuX peakiuii. Katamus /J1a6/ 1.2 YK-1.3 JI1.3J12.1 nabopaTopHOH
2.2 paboTs
Xumudeckasi KuHeTHKa. CKOpoCTh 1 4 YK-1.1 VK- | JI1.1JI1.2 0 0 TectupoBanue
XUMHYecKuX peakiuii. Katamus /TIp/ 1.2 VK-1.3 JI1.3J12.1
J2.2
Xumnueckasi knHeTrka. CKOpoCTh 1 3 VK-1.1 VK- JI.1 JI1.2 0 0 TectupoBanue
xuMHu4deckux peakiuii. Karamus /Cp/ 1.2 VK-1.3 JI1.3J12.1
2.2
Xumundeckoe paBHoBecue /I1p/ 1 2 YK-1.1 VK- | JI1.1J11.2 0 0 TectupoBanue
1.2 YK-1.3 JI1.3J12.1

2.2




Xumnueckoe paBHoBecue /Cp/ VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 YK-1.3 JI1.3J12.1
2.2
Pazpnen 3. PacTBopsl
PactBopsl. lucniepcusie cucremst /I1p/ VK-1.1 VK- | JI1.1JI1.2 PaboTa B
1.2 VK-1.3 JI1.3712.1 MaJlbIX Ipynnax
2.2
PactBopsl. JucnepcHbie cuctemsl /Cp/ YK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 YK-1.3 JI1.3J12.1
2.2
Teopust 31eKTPOIUTUYECKON YK-1.1 VK- JIT.1JI11.2 Pabora B
nuccormanuu /J1a6/ 1.2 VK-1.3 JI1.3712.1 MaJbIX
J2.2 rpynmnax.
3amuTa
nabopaTopHOH
paboThI
Teopust 37eKTPONUTUYECKON VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
muccorarun /TIp/ 1.2 YK-1.3 JI1.3712.1
2.2
Teopus HMEKTPOTUTUIECKOM VYK-1.1 VK- | JI1.1JI1.2 TectupoBanue
muccormaruu /Cp/ 1.2 VK-1.3 JI1.3J12.1
J2.2
Bopmopoausrnii moka3zarens /J1a6/ VYK-1.1 VK- | JI1.1JI1.2 PaGota B
1.2 VK-1.3 JI1.3J12.1 MaJIbIX
J2.2 rpymnmnax.
3amuTa
nabopaTopHOit
paboTsI
Bonopoausrit mokasatens /I1p/ VYK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
Bonopoansrii mokaszarens /Cp/ YK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 YK-1.3 JI1.3J12.1
2.2
Paznen 4. OxkucaurebHO-
BOCCTAHOBHTEJIbHBIE U
IEKTPOXHMHYECKHE MPOIecCh
OKHCIUTETHbHO-BOCCTAHOBUTEIILHBIC VYK-1.1 VK- | JI1.1J11.2 IIpoGnemuast
niporiecchl /JIex/ 1.2 YK-1.3 JI1.3712.1 JICKIIHS
2.2
OKHUCITUTETHFHO-BOCCTAHOBUTEIIHHBIC VK-1.1 VK- JIT.1 JI1.2 Pabota B
nporeccsl /J1ab/ 1.2 VK-1.3 JI1.3J12.1 MaJIbIX
J12.2 rpymnmnax.
3amuTa
nmabopaTopHoit
paboThHI
OKHCIUTETHLHO-BOCCTAHOBUTEIILHBIE VYK-1.1 VK- | JI1.1J11.2 VY4ebHas
peaxuuu /TIp/ 1.2 YK-1.3 JI1.3712.1 JTUCKYCCHS
2.2
OKHUCITUTETBHO-BOCCTAHOBUTENLHBIE YK-1.1 VK- | JI1.1JI1.2 TectupoBanue
mporieccel /Cp/ 1.2 VK-1.3 JI1.3712.1
2.2
DNEeKTPOXUMHUYECKUE MPOLIECCHI. VK-1.1 VK- JIT.1 JI1.2 TectupoBanue
Onexrponus /Jlex/ 1.2 YK-1.3 JI1.3712.1
2.2
DIEKTPOXUMHUYECKUE MPOLIECCHI. YK-1.1 VK- | JI1.1J11.2 Pabora B
Onexrponu3 /J1ad/ 1.2 YK-1.3 JI1.3J12.1 MaJTbIX
2.2 rpymnmnax.
Samura
nabopaTopHOH
paboTHI
DNEeKTPOXUMHUUYECKUE MTPOLIECCHI. VK-1.1 VK- JIT.1 JI1.2 TectupoBanue
Onexrponus /Ip/ 1.2 VK-1.3 JI1.3J12.1

2.2




OIeKTPOXUMHUUECKUE MPOLIECCHI. 3 VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
Onexrpoaus /Cp/ 1.2 VK-1.3 JI1.3712.1
2.2
XuMHAYeCKUue NCTOTHUKH ToKa /JIex/ 2 YK-1.1 VK- JIT.1JI11.2 TectupoBanue
1.2 VK-1.3 JI1.3712.1
2.2
XuMHyecKkre UICTOYHUKY ToKa /J1ab/ 1 VK-1.1 VK- JI1.1J11.2 3ammra
1.2 VK-1.3 JI1.3J12.1 nabopaTopHOit
J12.2 paboTEL.
XuMmuueckue HCTOYHUKH Toka /IIp/ 1 VK-1.1 VK- | JI1.1 JI1.2 TecrupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
XuMmudeckue NCTOYHNKH Toka /Cp/ 1 VK-1.1 VK- | JI1.1JI1.2 TecrtupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
Koppo3us u 3amura Metanios /JIex/ 2 YK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
Koppo3zus u 3amura metamios /J1ab/ 1 VYK-1.1 VK- | JI1.1JI1.2 3ammra
1.2 VK-1.3 JI1.3J12.1 nabopaTopHOH
2.2 paboTHI
KounTpoasHas
pabota Ne2.
Koppo3sus u 3amura meramnos /I1p/ 1 YK-1.1 VK- | JI1.1JI1.2 TectupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
Koppo3zus u 3amura meramios /Cp/ 3 VK-1.1 VK- | JI1.1J11.2 TectupoBanue
1.2 VK-1.3 JI1.3712.1
2.2
Paznes 5. Di1eMeHTBI OpraHuYecKou
XUMHUH
Cocras, cBo¥icTBa U IepepadoTKa 5 YK-1.1 VK- JIT.1JI11.2 TectupoBanue
opranuydeckoro Torumsa /Cp/ 1.2 VK-1.3 JI1.3J12.1
2.2
Paznen 6. Xumnyeckasi uieHTu(puKanus u
aHAJIN3 BellecTBa
KauecTtBeHHbII 1 KOJIMUECTBEHHBIH 18 YK-1.1 VK- JIT.1JI11.2 TectupoBanue
anamus /Cp/ 1.2 YK-1.3 JI1.3J12.1
J2.2
HucTpymeHTansHbIe MeTo 61 aHau3a /Cp/ 18 VK-1.1 VK- | JI1.1JI1.2 TectupoBanue
1.2 VK-1.3 JI1.3J12.1
2.2
Pa3nen 7. Konrpousn
Kontpons /3auérCOw/ 0 VK-1.1 VK- JI1.1 J11.2 DK3aMeH
1.2 VK-1.3 JI1.3J12.1
2.2
5. ®OHJI OHEHOYHbIX CPEJCTB
5.1. IlpumepHBIii NepevyeHb BONMPOCOB K 3a4eTy
Yuebuslit Monyns 1. Beenenune. CtpoeHue BemecTa
1. OCHOBHBIE XUMHUECKHE MOHATHUS. MaTtepusi M BelecTBO. ATOM, MOJIEKy/Ia, XUMUUYECKUI 3lIeMEHT. BaneHTHoCTh U
CTEIECHb OKHCIICHHS 3JIeMEeHTa. ATOMHAsI M MOJICKYJIIpHast Macchl. KosmaecTBo BemecTsa — MOJIb.
2. ATOMHO-MOJIEKYJISIpDHAsl T€OPHs, 3aKOH COXPAHEHUS Macchl U dHepruu, [lepuonudeckuil 3aKoH, TEOPHUs XUMUYECKOTO
CTPOEHUS BellecTBa. 3aKOH ABOTraJipo U €ro cileAcTBus, ypaBHeHHe MenaeneeBa-Knanelipona.
3. DOpPMYITUPOBKH CTEXHOMETPHIECKHX 3aKOHOB XHMHH: MOCTOSHCTBA COCTABOB, SKBUBAJICHTOB. [IOHATHE XMMHUECKOTO
HKBHBAJICHTA 3JIEMEHTA U COSANHEHN. MoJspHast Macca SKBHBAJICHTA M MOJIIPHBIH 00BEM SKBHBAJICHTA.
4. OO61ee npeacTaBieHre 00 aToMe. DIeMEHTapHbIe YaCcTHIIBI aTOMa, aTOMHOE SIIPO, U30TOIBI, U300aphl.
5. [ToBenenue snexkrpoHa B arome. KBaHTOBBIM xapakTep U3MeHEHUH »Hepruu. J[BoHCTBEHHAs MpUPOJa 3JIEKTPOHA.
6. I'maBHOe W opOHTaNEHOE KBAaHTOBHIE YMCIIa. MarHUTHOE KBaHTOBOE 4mcio. CIIMH 3JIEKTPOHA U CHIMHOBOE KBAaHTOBOE
grcno. CxemMa CTpOSHHUS 3MEeKTPOHHOI 000JI0YKH aTOMa TI0 YeThIpeM KBaHTOBBIM uncnam. [puarmn [aymn.
7. OnucaHue MEeKTPOHHON 000I0UKM aToMa 3JIEKTPOHHBIMU (OPMYyJIaMU U dJeKTpoHorpaduieckuM meronom. IIpaBuio
I'yana.

8. 3aloJHEHUE IEKTPOHAMH YHEPICTUYECKUX COCTOSHUM aTOMa COMIAaCHO IPUHLKITY MUHMMyMa 3Hepruu. IlpaBuia




Kneukosckoro. ITopsaok 3an101HEHNUS 3IEKTPOHAMU SHEPTETUUECKUX YPOBHEH U IIOJYPOBHEH.

9. s-, p-, d-, f-311eMeHTBI. DJeKTpOHHAs CTPYKTYpa aTOMOB M IIEPHOANYECKas CHCTEMa XMMHYECKHX JIEMEHTOB.

10. INepronnaecknii 3axoH 1. V1. MenneneeBa. CoBpeMeHHas (OpMyIHpOBKa 3aKoHa. [IprdrHa NepHOIUIHOCTH HM3MEHEHHS
CBOMCTB 3JIEMEHTOB U UX COCAUHEHUN.

1. CTpyKTypa MEepUOIUYECcKON CHCTEMBI 3JieMeHTOB. [lepuoapl, rpymmsl, noArpynnsl. [lepuoanyeckoe U3MEeHEHHE CBOMCTB

XHMHYECKUX 3JICMEHTOB. Paiychl aTOMOB ¥ HOHOB. DHEPIUsl HOHU3AIMH. JHEPTHs CPOJICTBA K DJICKTPOHY.
DNeKTPOOTPULIATEIBHOCTD.

12. KucinoTHO-0CHOBHBIE Y OKHCIIMTEIbHO-BOCCTAHOBUTEILHBIE CBOMCTBA BCHICCTB. H3MeHeHne KUCIOTHO-OCHOBHBIX M
OKHCIIUTENEHO-BOCCTAHOBHUTEIBHBIX CBOWCTB BELIECTB B 3aBUCHMOCTH OT CTEIICHU OKUCIICHHS DJIEMEHTA, OT TIOJIOKEHUS B TA0JUIIC
J. Y. Menneneesa.

13. Xumuueckasi CBsI3b. Y CIOBHA €e 00pa30BaHUsA, IPUPOJa U MapaMeTphl CBA3M.

14. KoBanentnas xumuueckas cBsizb. OJIHOIIEKTPOHHBII MexaHu3M ee oOpazoBanusi. KpatHocts cBsi3u. JloHOpHO-
aKLENTOPHBI MEXaHN3M 00pa30BaHUsI KOBAJICHTHOH CBSI3H.

15. HacpmraeMocTs 1 HanIpaBIEHHOCTh KOBAJICHTHOH CBSI3H. Sp-, Sp2-, SP3-THOpHIM3aNNs IEKTPOHHBIX 00JIaKOB M
HIPOCTPaHCTBEHHAs KOH(HUTYPALIS MOJEKYIL.

16. INonsipHas 1 HemonspHas KOBAaJEHTHAs CBA3b. J{MMOJBHBI MOMEHT CBSI3H U MOJIEKY/bI. ['eoMeTpuyeckasl CTpyKTypa
MOJIEKYIT.

17. Vonnas cBs3p 1 ee cBoiicTBa. IIoHATHE 3IEKTPOOTPUIATEIHFHOCTH. MeTaTindecKkas CBsA3b, e 0COOCHHOCTH.

18. Bonopoanas cBs3b U ee BIMAHHE HAa (pU3NYECKHE M XUMHUYECKHE CBOMCTBA MOJEKyl. MexMOIeKyIsIpHOe
B3aUMOJIEHCTBHE.

19. CrpoeHue U CBOMCTBA KOMIUIEKCHBIX COCAMHEHMH, UX ycTOWYMBOCTh. KOHCTaHTa HECTOMKOCTU KOMILJIEKCHOTO HOHA.

JIBoliHbBIE CONH.
Yyebnbrit Moayib 2. OOIIHe 3aKOHOMEPHOCTH XUMHUYECKHMX MPOIIECCOB

20. OCHOBHBIE NIOHATHUA XUMHUYECKON TEPMOAMHAMUKN. BHYTpEHHAS 3HEprus W SHTaIbIMs cucTeMbl. I1epBblil 3akoH
TEePMOANHAMUKH.

21. TemnoBbie 3pdeKTbl XUMUYecKuX peakuuid. Termnora (SHTAIBINA) 00pa30BaHUs XUMUYECKUX COCIUHEHUH. 3aKOH
JlaByasbe-Jlannaca. OCHOBHOM 3aKOH TEPMOXMMHHM — 3aK0OH I'ecca U CIeACTBUS U3 HETO.

22. OHntponus. HanpasineHne XuMHUECKUX NPOLIECCOB B U30JIMPOBAaHHBIX CUCTEMaxX. BTOpoil 3aKOH TepMOIUHAMUKHU.
23. Oneprus ['m66ca. Hanpasnenue u mpenesl caMOIIpOM3BOJIEHOTO TEYEHHS XUMHUYECKIX PEaKIuil.

24. CKOpOCTb TOMOTEHHBIX peakuuil. 3aBUCUMOCTh CKOPOCTH OT KOHLIEHTPALMM PEarupyrolx BeHIeCTB. 3aKOH JeHCTBUS
Macc. KoHcTaHTa CKOpOCTH peaknui.

25. 3aBHCHMOCTH CKOPOCTH PEAKIMU OT TEMIEPATypsl W NMPHUPOABI pearnpyronmx BemrecTB. [Ipasmino Baut-I'odda.
26. CKOPOCTb TeTePOreHHBIX XUMHUECKHX peakiuid. IX ocoGeHHOCTH.

27. OO6paTumble U HeoOpaTHMbIe peakuuyu. XUMHU4Yeckoe paBHoBecre. KoHcranTa paBHOBecus. CMeleHHe paBHOBECHS,
npuHiun Jle Hlarense.

28. KonebarensHble peaknuu (mepuonuueckue peakimn). Kone6aHus KOHIEHTPAIMA HEKOTOPBIX IPOMEXKYTOTHBIX

COCJMHEHHH M COOTBETCTBEHHO CKOPOCTEH peaKiuii.
VYueOHbIii Moayib 3. PacTBopsr

29. PactBOpsl. CriocoOBI BEIpaXkeHHsI KOHIICHTPAIIMK PacTBOPOB (TIPOILIEHTHAsS, MOJISIPHASI, HOpMaJIbHAs, MOJISUTbHAS, THTP).
PactBopumocTs.

30. CBoCTBa UCTUHHBIX pacTBOPOB. 3akoHbI Payns u Baut-I'odda.

31. PactBops! anekrponutoB. Teopus 371€KTPONUTUUECKON AUCCOLUALIMH.

32. CunbHble U cinalbie 2neKTpoauThl. CTeneHs aucconuannu. Koncranra aucconuanuu. ManopacTBOPHUMBIE dJIEKTPOIHUTEL.
[Tpouseenenue pacrBopumoctu (I1P).

33. HNonooOMmenHbIe peakiuu. [IpaBuiia HaTMCAHUST HOHHBIX YPaBHEHUIN PEaKIHiA.

34. Kucnotsl, 0CHOBaHMS U COJIM € TOUKH 3PEHUS TEOPUH NIEKTPOJUTUUECKON AUCCOLMALIUY.

35. DREeKTpOIUTHYECKasl AUCCOIMANts BoJbl. IoHHOE mpou3BeneHre BoAbl. BoIOpoIHBIN MOKa3aTenb.

36. Kiraccnguxanust TucnepcHBIX cHCTeM. MUKpPOTeTepOTeHHBIE CHCTEMBI — CYCIICH3HH, IMYJIBCHHU, TICHBI, a3pO30JIH.

YueOnbtit Momynb 4. OKHCIUTENEHO-BOCCTAHOBUTEIHHEIC
U 3JIEKTPOXUMHUUYECKHUE TTPOLIECCHI

37. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE peakind. CteneHb okucieHus. OKuUcIuTenb, BOcCTaHOBHUTENb. [Ipoiiecchl
OKHCJICHUS M BOCCTAHOBJICHHS.

38. Bo3HUKHOBEHHE JBOMHOTO 3IEKTPUUYECKOTO CIIOSI HA TPaHMIE METalI—BOJA, METAUI—PACTBOP. DIEKTPOIHBIE
noteHManbl. CTaHAAPTHBIM BOJOPOAHBIN 31EKTPO. P cTaHIapTHBIX 9J1EKTPOAHBIX TOTEeHIUANOB. YpaBHeHne HepHera.

39. Teopus TabBaHUYECKUX JIEMEHTOB. MemHO-IIMHKOBBIN 3neMeHT Janmansa Skoou. DJIC rajbBaHUUECKOTO DJICMEHTA.
SBnenus nouspusanuy U Aenossapusanuy. KOHIEHTpallnOHHBIN IalbBaHUUECKUH JIEMEHT.

40. CymHOCTh 271eKTponn3a. KaToaHble U aHOAHBIC MPOLECCH MPU DIEKTPOJIN3€ BOAHBIX PACTBOPOB JJIEKTPOJIUTOB.

41. DIIEKTPOJIN3 PACIUIABOB U PACTBOPOB JJIEKTPOIUTOB. 3akoHbl Dapanes. Beixoa mo Toky.

42. Kopposus meramnos. Knaccupukanusi Koppo3HOHHBIX TporieccoB. CYITHOCTh XUMUYECKOW U 3JEKTPOXHUMUICCKON
Koppo3uu. DakTopsl, OMpeneNone CKOPOCTh KOPPO3uU. MeTo bl 3alUThl METAJUIOB OT KOPPO3UH.

43. XUMHUYECKUE UCTOYHUKHU dJeKTprueckor sHeprun (XUID). IlpuHimn aeicTBUS CBUHLOBOTO KHUCIOTHOTO
akkymyssitopa. [IpuHIun 1eHCTBUS MIEIOYHOTO KeJIe3HO-HUKEIEBOT0 aKKyMYJIsITOpa.

44. [NpuHIMT KEHCTBHS XKeNne3HO-MapraHIeBOTO TalbBaHWYECKOTo 31eMeHTa (DnemeHT Jlexnanmie). TOIUIMBHbBIE 37EMEHTHI.
IIpuHiun neficTBUs KUCIOPOIHOBOAOPOJHOTO TOIUIMBHOTO 3JIEMEHTA.

45. [lonsatue o xaTanuse U KatanuzaTopax. | OMOTeHHBIM M reTepOreHHbId KaTainn3. MexaHu3M NeUCTBUS KaTalu3aTopa.
HNHrnduTopsI.

Y4eOHBII MOIYIb 5. DIEMEHTHI OpPraHUYeCKOW XUMHU
46. [Tonumeps! U OJIMTOMEPBI — OTIIMYME, HOJYyYEHHE C MOMOIIBIO PEaKIUil MOIMMEPH3ALMU U ITOJIUKOH/ICHCAINH,




KJaccu(UKaIus, CBOMCTBA, OTACNbHBIC IPEICTABUTEIH.
Y4ebublit MoayNb 6. Xumudeckas uaeHTH()UKAIIUS U aHAJTU3 BELIECTBA

47. Mertaisl, BX paclpoCTPaHEHHOCTD, MONydeHHe, (PU3HYecKkue M XUMUICCKUEe CBOMCTBA. XUMHUYCCKUN aHAIH3 —
KayeCTBEHHBIN aHATN3 KATHOHOB METAJLJIOB.

48. AHAIUTUYECKUH CUTHaJl KaK 3aBUCHMOCTB JOCTYIMHBIX M3MEPEHHUIO KOJUYECTB BEIIECTB OT UX cOcTaBa (Cmocod
pEerucTpaluy KOJIUYECTBEHHBIX XapaKTEPUCTUK BELLIECTBA).

49. OU3NKO-XUMHYECKHH aHalM3: XpoMmarorpadus (OymMakHas, KOJOHOYHAs, TOHKOCITIOHHAS, Ta30’KHIKOCTHAS | JIp.);
9JIEKTPOXUMHUYECKIE METOIbI aHAJIN3A (TUTPUMETPUUYECKUH, KOHIYKTOMETPUUECKHA, TOTEHIIUOMETPUIECKHIA).

50. dusnueckuil aHau3 (CIEKTPOHOTOMETPHS U JIp.).

5.2. IlpumepHbIii NepeyeHb BONMPOCOB K IK3aMeHY

He npenycMoTpeHO YIeOHBIM ITTAHOM.

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX POEKTOB)

He npeaycMoTpEeHO y’{e6HLIM IIJIAaHOM.

5.4. DoH/I OLIEHOYHBIX CpeacTB AJIsl IPOBEICHUS TEKYHIE€ro KOHTPOJIs

IlepedyeHs BOIIPOCOB, BHIHOCUMBIX Ha OIPOC

1. 3aKoH coXpaHEHHs MacCHI (TIPUBEIUTE TIPUMEPHI).

2 3aKOH MOCTOSHCTBA COCTaBa (IIPUBEANTE MPUMEPHI).

3 3aKOH SKBHUBAJICHTOB (IIPUBEIUTE TPUMEPHI).

4 3aKOH KpaTHBIX OTHOUICHHH (IIPUBEIHUTE MPUMEPBHI).

5. 3aKOH TPOCTHIX OOBEMHBIX OTHOIICHUI (IIPUBEIUTE IIPUMEPHI).

6 3akoH ABoraapo. Yucno ABorampo.

7 [aiite onpeneneHus MOHATHS «XUMHUecKas GopMyna». Kakue cBeneHHs MOKHO Y3HAaTh U3 XUMHUYECKOH (OpMyIBI.
8 UYro BBIpaXkaeT CTpyKTypHas ¢opmyna? s Kakoro arperaTHOr0 COCTOSIHHS BEIecTBa OHA NPHUTOIHA?

9. THITBI XUMUYECKUX PeaKIui (IPUBETUTE IPUMEPHI).

10. Enunune! u3mepenust B MexxayHapoaHoit cucreme CH (macca, 00beM, MIIOTHOCTb, KOJMUECTBO BELIECTBA, TEMIIEPATYypa,
JUTMHA, BPEMSI, CHJIa JIEKTPHIECKOTO TOKA, aBJICHUE, CHJIA, SHEPTHS, MOIITHOCTh, KOJHYECTBO AICKTPHICCTBA).

11. OJEKTPOH, MPOTOH, HEUTPOH, SIIPO ATOMA, KBAPKU U JIEHTOHBL.

12. WzoTomsl, n306apsl. PaccMoTpeTs Ha mpuMepe U30TOMOB BOAOPOA.

13. Mogenu atroma Tomcona, Pesepdopna u bopa.

14. I'maBHOE KBaHTOBOE YHCIO (UTO OHO XapaKTEepU3yeT, KaKHhe YMCIICHHBIC 3HAYCHHS MOXKET IPHHUMATH, KaKAMHU
OYKBEHHBIMH U YHCICHHBIMHU 3HAUEHUAMH 0003HAYACTCS).

15. OpbuTanpHOe KBAHTOBOE YUCIO (YTO OHO XapaKTepPH3yeT, KaKUe YHCICHHBIC 3HAYCHHS MOXKET MPUHUMATh, KAKUMHU
OYKBEHHBIMU M YHCIICHHBIMH 3HAYCHUSMH 0003HAYACTCS, KAKOW (POPMYIION ONIPEeIsieTcs).

16. MaranTHOe KBaHTOBOE YHCIIO (YTO OHO XapaKTepH3yeT, KaKhue YHCIICHHBIC 3HAYEHHS MOXXET MPUHUMATh, KAKUMHA
OYKBEHHBIMHU M YHCIEHHBIMH 3HAaYCHUSIMH 0003Ha4aeTcs, Kakor (OpMYIION onpenensercs).

17. CnruHOBOE KBaHTOBOE YHCJIO (YTO OHO XapaKTepU3yeT, KaKue YUCICHHbIE 3HAUEHUs] MOXKET MPUHUMATh, KAKUMU
OYKBEHHBIMH M YHCIEHHBIMH 3HAaYEHUAMH 0003HATACTC).

18. OnexTpoHHast KOHGUrypanus (IPUBEAUTE MPHMEPHI).

19. [Mpunun aymy.

20. IIpaBuno Xynpaa.

21. [paeua KieukoBckoro (mepBoe W BTOPOE).

22. Knaccuduxauus snementos JlaByasbe, [lebopeiinepa, lllankparya, Heronenaca, Maiiepa.

23. Otkpritre [.J1. MeHzaeneeBbIM MEPHOANIECKOTO 3aKOHA M IIEPUOJMYECKON CUCTEMEBI (CTapas M HOBast (POPMYITUPOBKH).
24, CTpyKTypa NEepHOIUYECKON CHCTEMBI.

25. IeproAn4HOCTH CBOICTB aTOMOB 3JIEMEHTOB (ATOMHBIE PaJUyChl, SHEPTUsl HOHU3AINN, CPOJCTBO K 3JIEKTPOHY,
3JEKTPOOTPHULIATENLHOCTD.

26. 3HaueHne nepuonudeckoro 3akona J[.MI. MeHaeneeBa u TeOpHH CTPOEHHS aToMa.

27. Kakue Bompocsl pemaer xuMudeckasi TepMOAUHAMUKA?

28. JaiiTe XapakTepUCTUKy OCHOBHBIM MOHSTHSIM TEPMOAMHAMHUKH: BHYTPEHHEH SHEPTUH, TEIoTe, paboTe, SHTAIbIHH.
29. KakoBa cyrh nepBoro Hayasia TepMOJWHAMUKHU?

30. UYro Ha3bIBaeTCs TEIIOBEIM 3()(EKTOM XUMHUYECKON peakimuu. YeM OTIMYaroTcs ypaBHEHHS XUMHUYECKHX PEaKIWi OT
TEPMOXUMHYECKHX.

31. Chopmynupyiite 3akon ['ecca u cnenctBue u3 Hero. UTo Takoe TEIIOTBOpPHAS CIIOCOOHOCTH TOTLTUBA?

32. KakoBa cyrb Broporo Hayana tepmoauHaMuku? Uro takoe KIIJ[ TenmnaoBbIX MalluH, IOYEMY OH BCErJa MEHBIIE
€IMHHAIBI?

33. Uro takoe cBoOoaHas sHeprus [n60Oca, cBsA3aHHAs SHEPTUS M SHTPOIUS?

34, Kak onpenenuTs BO3MOKHOCTh CaMOIIPOM3BOJILHOTO NMPOTEKaHNUs XUMHUUECKUX PEAKLUi, X HalpaBlIeHHOCTb U Mpenen?
35. Onpenenurs TEIUIOTY CTOPAHUS 3TUJIEHA 110 PEAKLIUU:

i C2H4(r) + 302(2 )= 2C0O2(r) + 2H20(x),

36. ecmu AHoOp (C2H4) = 2 x{x/monb, A Hoop (CO2) = -394 xlx/Monb,

37. AHo6p (H20x) = -284,9 xJI»x/Moub

38. KakoBa TemmoTBopHas criocOOHOCT 3TOTO Ta3a.

39. Beruncnuts AG°298  peakiiuu U onpeaenuTs MOXeT 1u ObITh BoccTaHoBIeH NiO 10 Ni o peakiuu aaroMHHOTEPMHH?

AG(NiO) = -211,6 xIx/monb, AG(H20) = -1582 xJI»/M0nb.
40. Paccuntate AG® 298 peaxkuuun




i Fe203(k) + 3H2(r) = 2Fe(k) + 3H20(1)

41. U ONPEAETIUTH, BbIIIE KAaKOW TeMIepaTypbl BO3MOXKEH MPSIMOM mpoliecc.

42. He nponsBons Berumcnennit, ycraHoBUTE AS°298 cnemyrommx peaxmuii: 2NH3(r) = N2(r) + 3H2

43. 2H2S(1) + 02(r) = 2S(k)+ 2H20(x).

44. Ha ocHoBanNM M300apHO-N30TEPMUYECKUX MOTEHIIMATIOB OMpPEAETUTE, BOSMOXKHA JIM PEAKIUsl CHHTEe3a aMMHaKa B
CTaHJAPTHBIX YCIOBUAX?

45. Ha ocroBanuu 3HaueHmit A G° 298 obpaszopanus NiF2, NiCl2, Nil2 pemmuTte, kakas u3 cojieil Hauboyee ycTroiunea.
46. IMpu B3aumopeiicTBunM kene3a ¢ xyuopoM obpasyercst FeCl2 umu FeCl3? JlokaxuTe TepMOIMHAMHYECKH.

47. Bo03MOHO JIi pacTBopeHHe anoMuHus B Bome mo peakuuu: 2A1(K) + 6H20(k) = Al (OH)3 + 3H2(r).

48. Brmster nmu arperaTHOe COCTOSHHE IPOCTBIX M CIIOKHBIX BEIIECTB HA BEIHYMHY MX TEPMOIWHAMUYECKHX XapPaKTEPHCTHK:
AH298, AG® 298, S°298. TIpuBenute mpuMepHI.

49. Haiite onpenenenue MOHATHIO MaccoBast J0Jsl, IPOLIEHTHAsE KOHUEHTpauus. [Ipusenure GopMymsbl.

50. Jaiite onpezencHue MOHATHIO oObeMHas nois. [Ipusennute GopMysbl.

S1. JaiiTe ompeneneHne MOHATHIO MOJSIPHAS KOHI[EHTparus (MOJSpHOCTE). [IpuBenute GopMyIsL.

52. JlaiiTe ompezneneHre MOHATHIO 3KBUBAJICHTHAs KOHIIEHTpanus (HOpManbHOCTh). [IpuBenute hopMyIsL.

53. Jaiite ompeneneHre MOHATHIO MOJISUIbHAS KOHICHTpanus (MOJsUIbHOCT). [IpuBenure Gopmymbl.

54. JlaiiTe ompenerneHne MOHATHIO THTP pacTBopa. [IpuBenute GopMyIsL.

55. JlaiiTe ompeneneHne MOHATHIO MOJBHAs TOJIS PACTBOPEHHOTO BemiecTBa. [IpuBenure GopMyIsL.

56. Jaiite onpenenenue MOHATHIO MOJIbHAs 10Jisl pacTBoputens. [IpuBeaure Gpopmyssl.

57. Jaiite onpeziesicHre MOHATHIO TUNIOTHOCTh pacTtBopa. [IpuBenaure GopMybl.

58. B 500 mut Bomsr pactBopuim 448 i1 razoodpasnoro NH3. Haiiaure MaccoByro 700 aMMHaKa B pacTBOpE.

59. B 400 mut Boasl Opocuiiu Kycouek KapOuja KajblMs MPH 3TOM BbLAETHIOCH 9,96 1 ra3a. Haiigure maccy
MOJIYYMBIIEr0OCs 0CaJKa U OCTaBIIEICS BOJIBI.

60. Ckonbko TpammoB xnopuaa sxenesa(Ill) mamo pactBoputh B 0,5 KT Bomsl ais npurotosienus 20% -ro pactBopa?
61. B 10 mutpax 20%-oro pactBopa HCI (mn.1,1 r/mi) pactBopuiu 100 i1 razoo06pasHoro ximopoBogopoaa. Onpenenure w
HCI B pactBOpe nocie g106aBiaeHns XJI0pOBOIOPOa.

62. Paccunrare MomsipHOCTE 40%-rO pacTBOpa XJIOPOBOJOPOJHOM KUCIOTH ILI. 1,2 T/MIL

63. Paccunrate HOpManbHOCTE 40%-TO pacTBOpa XJIOPOBOZOPOTHOM KHCIOTHI TI.1,2 T/MII.

64. Paccunrars MomsuibHOCTE 40%-r0 pacTBOpa XJIOPOBOJOPOIHON KUCIOTHI L. 1,2 T/MII.

65. Paccunrtate MONBHYIO OO pacTBOpeHHOTO BemiectBa 40%-ro pacTBopa XJIOPOBOAOPOIHON KHCIOTHL . 1,2 T/mil.
66. PaccunTath MosbHYIO n0JI0 pactBopuTens 40%-ro pacTBopa XJIOPOBOJIOPOIHON KHUCIOTHI TUL. 1,2 T/MII.

67. INepeuncnute cBOICTBA MOJEKYIAPHBIX Pa30aBIEHHBIX PaCTBOPOB.

68. B uem cymHocTh 3akona Payns?

69. IToyeMy pacTBOpPHI 3aMep3aroT IpH OoJiee HU3KHUX TeMIepaTypax, a KUIAT IpH 0oJiee BRICOKHX TEMIIEpaTypax, dyeM
YHCTBIE pACTBOPUTENNU?

70. KakoB ¢u3udeckuit cMbICT KPUOCKOIMYECKOH MOCTOSHHOM?

71. Yro Takoe aHTU(PPH3BI U KaKyl0 POJIb OHH HTPAIOT?

72. Ocmoc, ocMoTHYeckoe namieHue. 3akoH Baut-T'ododa.

73. Kaxkme pacTBopuTenn Ha3bIBAIOTCS JIEKTpoiauTaMu’? B deM mpuumHa WX OTKIOHEHHS OT 3akOHOB Paymsa u Bant-T'odda?
74. KakoB cMbIci M30TOHMYECKOTO KOd()(UIIMEHTa U KaK OH CBS3aH CO CTENEHBIO TUCCOLMAIMU dJIEKTPOIUTOB?

75. B 4em cyth 3akoHa pa3daBnenus OcBasbaa?

76. B wem oTnmune CHIBHBIX W CNAa0BIX 3IEKTPOIUTOB?

77. UYro Takoe Tocon-40 u Tocon-60, rae OHM MPUMEHSIOTCA?

78. CKOJIBKO 3TUJICHIJIUKOJS HY)KHO PacTBOPHUTH B 1 J1 BOJIbI, 4TOOBI TEMIIepaTypa 3amep3aHus pactBopa crana 30°C?
79. [pu xakoii Temriepatype OymeT 3amep3ath 45%-i BOAHBIH pacTBOP TIIHIIMPUHA?

80. Ormpenenuth TemMiepaTypy 3amep3aHus 5%-HOTO BOJHOTO pacTBOpa XJIOPHUAA KajblMs, €CIM CTENEeHb €ro AHCCOIHAIUN
paBHa 70%?

81. CKOJIBKO TPaMMOB TJTIOKO3bI HY)KHO J100aBUTh K 100 T BoJbI, 4TOOBI pacTBop 3akumen npu 110°C?

82. Breruncnuts ocmotrueckoe aasienue 0,01M pacrtBopa K2S0O4 mpu 18°C. Crenenp nuccouuanuu coiu B pactsope 87%.
83. Jaiite onpeneneHue MOHATUIO TUAPOIU3 coJieid. TUlMYHbIE Cllydan TIUAPOJIMU3A.

84. Koncranra rumgposiusa.

85. CrerieHb TUAPOIIH3A.

86. T'uagponu3 conu oOpazoBaHHON craboit kucinoTol u cribHBIM ocHoBaHHeM: CH3COOK.

87. I'maponu3 conu o6pa3oBaHHOM cabOi KUCIOTON M CHIBHBIM ocHOBaHMeM: Na2CO3.

88. T'uaponu3s conu 00pa3oBaHHON CabO KUCIOTON M CHIIBHBIM ocHoBaHHeM: K3PO4.

89. T'uaponu3 conu oOpazoBaHHOM cnaboit kucinoToi u cnadbiM ocHoBanneM: CH3COONH4.

90. I'uagponu3 conu o6pa3oBaHHOM caboOi KUCIOTON H clabbiM ocHOBaHHeM: Al2S3.

91. I'uaponu3s conu 00pa3oBaHHON CHIBHON KHCIOTON M ciabbiM ocHoBaHueM: NH4CI.

92. I'mpponm3 comu 00pa3oBaHHON CHIBHOW KHCIOTOH M ciabbiM ocHoBaHMeM: CuCl2.

93. T'uaponu3 conu 00pa3oBaHHON CHIBHON KHCIOTOW M cinaObiM ocHoBaHHeM: FeCl3.

94. I'uaponu3 conu 06pa3oBaHHON CHIBHON KHCIOTOW M cnabbiM ocHoBaHMeM: CuSO4.

95. T'uaponu3s conu 00pa3oBaHHON CHIBHOW KHCIOTOW M ciiabbiM ocHoBaHueM: Fe2(S04)3.

96. T'uaponu3 conu 00pa3oBaHHON CHIIBHON KHCIOTOW M CHIIbHBIM OocHoBaHWeM: Na2SO4.

97. JlaiiTe ompezneneHre MOHATHIO CTENEHb OKHCIEHHs. [IpuBenuTe a3oTcoaepKaliue COeIUHEHHUS CO BCEMU BO3MOXHBIMHU
CTETIEHSIMU OKHUCIIEHUS a30Ta.

98. IpuBenure mpaBuiia I BEIYHMCICHHS CTEIICHH OKHCIICHHS 3JIEMEHTAa B COCIMHEHHH (IPUBEINUTE MPUMEPHI).

99. JlaiiTe ompeneneHne MOHATHSIM OKHCIUTEIbHO-BOCCTaHOBUTENbHEBIE peakiun (OBP), okucieHne u BOcCTaHOBJIEHHE

(npuBenuTE NPUMEPHI).




100. Knaccuduxaiust oKuCIUTeTbHO-BOCCTAHOBUTENBHBIX PEaKIUil (MEXMOJICKYIIPHbIE W BHYTPUMOJICKYISIPHBIE, PEaKIUu
CaMOOKHCJIEHU-CAMOBOCCTAHOBIICHHUS (IUCTIPONIOPLIMOHMPOBaHus)). IIpuBenure npumepsl.

101. Oxucnuteny (IPUBEAUTE MPUMEPHI).

102. BoccranoBuTenu (IpuBeIUTE MPUMEPHI).

103. BemiectBa, o0nanarone OKUCIUTENbHO-BOCCTAHOBUTENLHON JABOMCTBEHHOCTBIO (PUBEIUTE MPUMEPHI).

104. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3(QQPHUIIMEHTOB METOIOM 3JICKTPOHHOTO OanaHca (MPUBEAUTE MPUMEPHI).
105. Cocrapnenne ypaBaenuit OBP u paccraHoBKa KO3(pGHUIHEHTOB HOHHO-3JIEKTPOHHBIM METOJIOM (METOJIOM TTOTYpPEaKIInii)
(mpuBeAUTE IPHMEPHI).

106. DKBMBAJIEHTHl U MOJIIPHBIE MAcChl SKBUBAJIEHTa OKUCIHUTENS U BOCCTAHOBUTEINS (IPUBEIUTE MPUMEPHI).

107. Urto Takoe anekTpornpoBoaHOCcTh? [IpOBOAHMKY ITEPBOTO U BTOPOTO poJa.

108. Kak BO3HHKaeT CKauoK MOTEHIMATa Ha TPaHMIE METAILT-3eKTpoauT? [IoHATHEe HOPMAIBHOTO 3JIEKTPOTHOTO
noTeHuuana. ¥YpasHenue HepHcera.

109. Yto Takoe raJbBaHUYECKUI JIEMEHT, U KaKUe MPOILECCH MPOUCXOIST MPH ero padore?

110. lanpBannyeckuii 3aeMeHT SIKoOu-J{aHusis.

111. OJIC raneBaHUYECKOTO 3j1eMeHTa. YpaBHeHue HepHera.

112. Yro mpezcraiseT co00i HOpMaIbHBIA BOAOPOIHBIN 3JEKTPO?

113. lanpBaHWYECKHI BIIEMEHT COCTOMT M3 KOOAIBTOBOTO 3JIEKTposa, morpyxkerHoro B 0,1M pactBop HuTpaTa Kobansta (II),

¥ HUKEJIEBOTO 3JIEKTPOJIa, IOTPYKEHHOT0 B pacTBop HUTpaTa HUKens (II). KakoBa 1omkHa OBITE KOHIEHTPALUS COTH HHUKEIS,
YTOOBI SIEKTPOABIKYILIAs CHJIa TAKOTO dJIeMEeHTa Oblla paBHa HYIIO?

114. CocrtaBbTe cxeMy raimbBaHudeckoro snementa n3 map Ni/Ni2+ u Cu/Cu2+. VKaxuTe HampaBiIeHHE TOKa BO BHYTPCHHEH
Y BHEILIHEH [eTsx.

115. Beruncnute noteHman npu Temmepatype 25°C MarHHeBOTO 371eKTpoja, morpyxenHoro B 0,01 M pactBop cynbsdara
MarHusl.

116. Boruucnure O/1C ranpBaHMUYECKOTO 3JIEMEHTA, COCTABICHHOIO M3 JIEKTPOIOB: METAJUIMYECKOTO KaIMUsl, IOMEIIEHHOIO
B 0,01 M pactBop cynbsata KagMus, 1 METAJUTHNYECKOTO KaMHs, IOMEIICHHOTO B 2 M pacTBop cynbdara KaaMusl.

117. Kakue ObIBatOT aKKyMyJasTOPHI M Kak OHHM paboTaror?

118. Yro Takoe KOPpO3UsI METAJUIOB, U KAKOBBI METOBI OOPHOBI ¢ HEl?

119. Kakast xoppo3ust Ha3biBaeTcsi xumuueckoil? IIpuBectu mpuMepsl.

120. Kaxkast koppo3ust Ha3bIBaeTCs 2IeKTpoxuMuueckoit? IIpuBecTn mpuMepsl.

121. IMoyemy sxene30 Mmpu CONPHUKOCHOBEHHH C OJIOBOM OKHUCISIETCS OBICTpee, YeM YHCTOE JKene30?

122. B pactBop xmopuaa HaTpus MOMeEIIeHa IUTACTHHKA M3 JKele3a ¥ JKelle3Has IUIACTHHKA, CHasHHas ¢ MeIpio. B kakom
cllyyae Koppo3us MpoTekaeT HHTeHcuBHee? OTBET MOTUBUPYHTE.

123. Jlis 3aMTBl OT KOPPO3HUH CIJIABBl AIFOMHUHUS, B YACTHOCTH JIOPAIIOMUHUI, MOKPBIBAIOT TOHKHM CIIOEM antoMuHusA. Ha
KaKOM CBOMCTBE aJIOMUHMS 3TO OCHOBAHO?

124. B Boay momeniensl IiacTHHKA OLIMHKOBAHHOTO JKelle3a U TUIACTHHKA JIY)KEHOro jkere3a. Kak mpoTekaeT kopposus B
HEepPBOM U BO BTOPOM ciydae?

125. Kak mpoTekaeT mpouecc KOppo3uu Kejes3a, MOKPHITOTO CI0EM HHKENs, B KUCIION U LIENOYHOU cpele, eClu LEeI0CTHOCTh
cJ0st HapyiieHa?

126. Uro Takoe OKCHIHAS TUIEHKA, U KaKHe METaJUIbl ee 00pa3yror?

127. Kak Bnuser Bennuuna pH cpenbl Ha KOPpO3UIO aTIOMUHMS, LUHKA U jKkene3a?

128. Ha yem ocHOBaHa 3aInMTa METAIIOB C MIOMOIIHI0 HHTHOUTOPOB?

129. [Tepeuncnure BaxxHEWUIINE METOABI 3AIIUTHI METAIOB OT KOPPO3HH.

130. IToyeMy XUMHUYECKH YHCTOE JKeJIe30 SABISETCS 0ojee KOPPO3HOHHOYCTONUUBEIM 110 CPABHEHHIO C TEXHUYECKHUM?

6. YHAEBHO-METOJUYECKOE U THOOPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

6.1. PexoMeHayemas IuTepaTypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTENN 3armaBue WznarensctBo, ron | Komna-Bo
JI1.1 |HeuaeB A. I1., Opranudeckas XUMHs Cankr-IlerepOypr: | DnekTpoH
Bonotos B. M., Jlans, 2024 HBIA
Komaposa E. B. II. H., pecypc
CaBBuH
J1.2 [Tensdpman M. U., Xumust: yaeOHHUK Cankr-IlerepOypr: | DnexTpoH
IOctparos B. I1. Jlanb, 2025 HBIH
pecypc
JI1.3 |Tensdman M. U., Heopranuyeckas Xumusi: ydeOHOE MOCOOMe IS BY30B Cankr-IlerepOypr: | DnekTpoH
IOctparos B. I1. Jlans, 2025 HBII
pecype
6.1.2. lono/THNTe/IBLHAS JJUTEPATYPa
ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI2.1 |I'pangGepr U. U. OpraHudeckast XUMHSL: yaeOHUK M.: Ipoda, 2002 72
JI2.2 | Kuszes . A., Heoprannueckas xumusi: yaeOHHK M.: [Ipoda, 2004 94
Cwmapeirus C. H.

6.3.1 I[lepevyeHb MPOrpaMMHOIo oGecredeHust




6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.2 Ilepevyenb HHGPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | DnextpoHHbIi nepuoauueckuii cnpaBoyHuk «Cucrema APAHT». [TlonmHOTeKCTOBBIN, 0OHOBIsIEMBIit. JlocTym Mo
JIOKAJIbHOW CETH aKaJIeMHUH

6.3.2.2 | OnexrpoHHas OMGIMOTEUHas cucTeMa u3narenberBa «Jlanp». [lonHOTEKCTOBAs HNEKTPOHHAS OMOIHOTEKA.
VHuBHIyanbHBIN HEOTpaHIMYESHHBIH TOCTYN Yepe3 GUKCHPOBAaHHBEIN BHEITHUH [P anpec akameMnu HeorpaHHYEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 TI000H TOUKH, B KOTOPOM UMeeTcs AOCTyI K cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug pabot Haznauenue OCHalIEHHOCTh

Cronbl, CTymbsi ydeHHUECKHe, IEMOHCTpAIliOHHOEe 00opyaoBaHME
(mpoextop ACER (1 mT.), nudpoBas uHTepakTHBHas gocka (1 mT.),
nepcoHanbHblii  Kommeiorep ACER (1 mr.) u y4eOHO-HAIVIsAAHBIC
TOCOOHS

322 Jlex YuebHast ayauTopust

xad co crmenuanM3UpOBaHHBEIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
[UMETKH, [ITATHBBI, MEPHBIC CTAaKaHBI, XUMHYECKHE peakTuBbl) (1
mrt.), mKkap BHITSDKHON (1 mT.), Tabauma «PacTBOPUMOCTh KHCIOT H
427 Jlab YueOHast ayauTopust ocHoBanmii» (1 mT.), Tabmmma «Ilepmommdveckas ~ cucrtema
MenneneeBa» (1 mrT.), gocka kiaccHast (1 mT.), cToNBl TabopaTOpHBIE
(5 wrt.), Tabyperku (19 mwr.), cron npenoaasatens (1 mr.), pakoBuHA
(1 wrt.), ety /m (1 wirt.)

Croner (28 mwT.), cTymbs (48 mT.), mKad U CTEIUTAXH C JIUTEPaTypOH,
IMomermenue s KOMITBIOTEpHAs TEXHMKAa C BO3MOXKHOCTBIO IIOAKITIOUCHHS K CeTH

caMmocTosTenbHOM paboTel | "MHTepHET" M obecreueHMeM — JOCTyma B JJIEKTPOHHYIO

nH(OPMAIMOHHO-00pa30BaTENbHYIO Cpey OpraHu3annu(4 mr.).

1-204 CP

8. METOIMYECKHUE YKA3ZAHUA UIA OBYYAIOIIUXCA IO OCBOEHUIO JUCHHUIIJIMHBI (MOY JISA)

Meroauka U3ydeHHUsI Kypca MpeayCMaTPHBAcT Hapsay C JICKIUSAMHM, JTa00OPAaTOPHBIMH U MPAKTHYCCKUMHU 3aHATHAMH, OPTraHH3aInio
CaMOCTOSTEIBHOM PabOTHl CTYJACHTOB, MPOBEICHHE KOHCYIBTAIMA, PYKOBOJCTBO JIOKIAJAaMH CTYJACHTOB JUISi BBICTYIUICHHS Ha
HAYYHO-MIPAKTUYECKHX KOH(PEPEHIUSX, OCYIIECTBIEHUE TEKYIIIETO, TPOMEKYTOUHOTO (POPM KOHTPOJIS.

CucremMa 3HaHUWM 110 JUCHUIUIMHE «XUMHUS» (HOPMUPYETCS B XOJE AYIMUTOPHBIX M BHEAYIMTOPHBIX (CAMOCTOSTENLHBIX) 3aHSTHIA.
Vcronb3ys JEKIMOHHBIA MaTepuall, yacOHHKA W ydeOHbIC MOCOOHS, NOMOJHUTEIbHYIO JIUTEPATypPy, HPOSBIISIS TBOPUYCCKUM MOIXOI,
CTY/ICHT TOTOBUTCS K 3aHATHSAM, PACCMATPHBAsi MX KaK ITOTIOJIHCHHUE, YIIYOJICHHE, CHCTEMATH3AINIO CBOMX TEOPETHICCKUX 3HAHUIA.

JInst OCBOCHHUSI TUCHMILTHHBI CTYAEHTAMH HEOOXO0MMO:

1. mocemaTh JEKIMH, Ha KOTOPHIX B CKATOM W CHCTEMHOM BHJIE U3JIATAlOTCS OCHOBBI JUCHHUIUIMHBL TAalOTCS ONPECIeHHs MOHSTHH,
3aKOHOB, KOTOPBIC JIOJDKHBI 3HATH CTYACHTBI; PACKPHIBAIOTCS XUMHUYCCKHE 3aKOHOMEpHOCTH. CTYNEHTY BaXKHO MOHSTH, YTO JICKIIHS
ecTh CBOeoOpa3Hasi TBOpUYecKas (opMa CaMOCTOSTENbHON paboThl. Hamo MOBITATECS CTaTh AKTHBHBIM COYYACTHHUKOM JICKIIUH:
JyMaTh, CPAaBHHBATh W3BECTHOE C BHOBb IIOJIy4acMbIMH 3HAHUSIMH, BOMTH B JIOTMKY M3JI0KEHHS MaTcpHaja JIEKTOPOM, CICAUTh 3a
XOJIOM €ro MBICJIEH, 338 €ro apryMeHTaIueil, HaXOqUTh B HEHl KaXyIuecs BaM ci1abocTd. Bo BpeMs JICKIIMM MOXKHO 3a/1aTh JIEKTOPY
BOIPOC, XKEIATeIbHO B MUCHMECHHON (hopme, 4TOOBI HE MEIIATh M HE HAPYIIATh JIOTHMKW MpOBeACHUs Jekiuu. Cirymas JIeKIuio,
crnenyer 3aMKCHPOBATH OCHOBHBIE WJICH, TOJIOXKEHUSI, 0000IIeH s, BRIBOABI. PaboTa HajJ 3amMChio JIEKIWH 3aBepiiaercs goma. Ha
CBEXYIO TOJIOBY (ITOKa €lle JICKIUS B IAMSATH) HAJ0 YTOYHHTH TO, YTO 3aIlMCaHO, OOOTaTHTh 3alKMCh TEM, YTO HE YIalocCh
3aUKCHpOBATh B XOJC JICKIIMH, 3alMCaTh B BHIE BOIPOCOB TO, YTO HAA0 MPOSICHUTH, JO KOHIA MOHATh. BaKHO COOTHECTH
Marepuan JEeKIHH ¢ TeMON yueGHOW MpOrpaMMbl M YCTAHOBHTH, KAKHE €€ BOMPOCHI HAILIA OCBEUIEHHWE B MPOCTYIIAHHON JEKIHH.
Torzaa mose3Ho oOpamarbes U K yaeOHuKY. JIEKIHs 1 yIeOHHK HE 3aMEHSIOT, a TOIOJIHSIOT APYT APYyra.

2. mocemiars J1abOpaTOPHBIC 3aHATHs, K KOTOPHIM CIICAyeT TOTOBHTHCS M aKTHBHO Ha HHX paboTarh. 3amgaHue K J1abopaTOpHOMY
3aHATHIO BBIJACT IPEMOaBaTellb. 3aJaHUC BKIOYACT B CeOS OCHOBHBIC BOMPOCHI, 33[a4yM, TECTHI IS CAMOCTOSTEIBbHON PaboTBhI,
nutepatypy. JlaBopaTopHble 3aHSTHS HAYMHAIOTCS C BCTYMUTENBHOTO CIIOBA MPENOAaBaTelis, B KOTOPOM HA3BIBAIOTCS LEJb, 3a1a4d
W BOIPOCHI 3aHATHA. B mporiecce MpoBeNeHUs 3aHATHI MPEIOAABaTENb 3a1aeT OCHOBHBIC U JIOMOJHHUTEIBHBIE BOIIPOCHI, OPTaHU3YeT
ux o0cyxaeHue.

CTyneHThl, TPOIYCTUBINKE 3aHATHE, WIM HE MOJATOTOBHBINKECS K HEMY, HPHUITIAIIAIOTCS HA KOHCYIBTAIMIO K MPENOoJaBaTelio.
JlaGopaTopHoe 3aHATHE 3aKaHYMBAaeTCd O(GOPMIIEHHEM OTYETOB II0 JIAOOPATOPHBIM paboTaM, IOABEACHHEM HMTOTOB: BBIBOJAMH IO
TeME U BBEICTABJIIEHHEM OaJIJIOB.

3. mocemaTh NPAKTHYCCKHE 3aHSTHS, [[E PEIIAIOTCS 3a/1a4d, Pa3OMparoTCs TECTOBBIC 3aJaHMs W 3aJaHWS, BBIJAHHBIC [UIS
CaMOCTOSTENBHOM pAaOOThI, M BBICTABJISIOTCS OallIbL.

4. cUCTeMaTHYeCKH 3aHHUMAaThCsA CaMOCTOSTEIBHOM paboTOH, KOTOpas BKIOYAeT B CeOs HM3ydeHHE JIEKIIMOHHBIX MaTepHaoB,
y4eOHUKOB, pElICHHE 3ajady, MOATOTOBKA K 3al[MTe OTYCTOB MO JIAOOPATOPHBIM paboTaM. 3amaHus Ui CaMOCTOSTEIBHONU pabOThI
BBIJIAIOTCS MTPETIO/[ABATENIEM.

5. Mo PYKOBOACTBOM IIPEMOJABATENS 3aHUMAThCS HAyYHO-MCCIEIOBATENBCKON pabOTOM, 4YTO IPEAIoiaracT BBICTYIIEHHS C
JOKJIaJaM{ Ha HayJdHO-TIPAKTHYECKAX KOHPEPCHIMSX U MyOJIMKAIMIO TE3UCOB M CTATEH 110 MX PE3yJIbTaTaM.

6. IpU BO3HUKAMOIIUX 3aTPYAHCHUSX NP OCBOCHUHU JUCHUIUIHHBI «XHMHS», Ul HEYCIICBAIOIMX CTYJCHTOB M CTYACHTOB, HE
MOCEIIAOIMX 3aHATHS, MPOBOJSITCS EXKEHEAENbHbIE KOHCYIbTAMH, HAa KOTOPbIE MPHUIIIANIAIOTCS HEYCIEBAONIME CTYACHTHI, a
TaK)KE CTYIAEHTHI, HCIBITHIBAIONIKE IIOTPEOHOCT B IOMOIIH TIPEIIOaBATENS [IPU U3YIEHUU TUCIIUILIHHEL

Ipu u3ydeHnr TUCIUILTHHBL « XUMHESD) CICIYET YCBOUTH:




(yHgaMeHTanpHble (DU3UKO-XMMUYECKUE 3aKOHBI, JIEXKAIIMEe B OCHOBE TEXHOJOTHUECKUX IIPOIECCOB; XMMHUYECKHE DIEMEHTHI U UX
COEIMHEHHS, METO/BI U CPEICTBa XUMHIECKOTO UCCIIEA0BAHUS BEILIECTB U UX MIPEBpalleHuil.

TpebGoBaHMA, IpeIBABIIICMBIE K BBIITOTHEHHIO KOHTPOJIBHBIX 3a1aHni. [IpH BEITOTHEHNN KOHTPOJIBHBIX 3aJaHUH CICIyeT:

1. IlonyuuTs 4eTKUI OTBET HA BCE BOIPOCHI, COAEPKAIIUECS B KOHTPOIBHOM 3a1aHUHU.

2. MakcuMalbHO YETKO U3JI0KHUTh CIIOCO0 BBINOIHEHHS KOHTPOIBHOTO 3a1aHHS.

3. OdopmuTh 331aHNE B COOTBETCTBHH C IIPEIbSBICHHBIMU TPEOOBaHUSIMH.

4. I1o BO3MOKHOCTH, OCYIECTBUTH IIPOBEPKY MOTYYEHHBIX PE3YIbTATOB.

IIPUJIOXEHNUA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



