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1. Heab, 3amaum W IUIaHUPYeMble Ppe3yJbTaThl O0y4YeHHs] 1O
AUCIHUIIMHE

[lenbto OCBOCHMS TUCHMIUIMHBI «XUMUS SIBISECTCS U3YyUYCHUE XUMHUUYECKUX
cucteM U (GyHIAMEHTAIBHBIX 3aKOHOB XMMHUHU C TO3UIMH COBPEMEHHON HAyKH,
(dbopMHpOBaHUE LEIOCTHOIO €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS.

3ajayamMy JUCLUIUIMHBL SBIISIOTCA: OOy4EHHME TEOPETUYECKMM OCHOBAM
3HAHUW O COCTABE XHMMHUYECKHX BEIIECTB, 4 TAKKE O SBJICHUAX, KOTOPBIMU
CONIPOBOKJIAIOTCSA IIPEBPAILECHUs] OJHUX BEUIECTB B JPYrue IIpU IPOTEKAHUU
XUMHAYECKUX PEAKLUN.

Komnerenumu u "HAMKATOPHI, PopMUpyeMbIe Y 00yUarOIIMXCS:

KOI[ 1 HAUMCHOBAHUC KOMIICTCHIIMH KO,Z[ U HAMMCHOBAHUC HWHIAHUKATOPA

OIIK-1 — CriocobeH npuMeHsTh
€CTECTBEHHOHAYYHBIEC U
OOIIEMHXCHEPHBIC 3HAHUS, METO/IBI
MaTEeMaTHYECKOTo aHAJIN3a U
MOJICTTUPOBAHUS B PO ECCHOHATIHLHOM
JeSATeIbHOCTH

OIIK-1.3 — JlemOoHCTpUpYET 3HAHUE OCHOBHBIX
3aKOHOB XUMHHU U ITIOHUMAHUEC XUMHNYCCKUX
IPOIIECCOB

2. Mecto nucuuniauHbl B cTpykrype OIl
[IpenmecTByromue TUCHUIIMHBL (Moxyn), npaktuku, HUP, np.

[Tocnenyronue qucuuruinHbl (Moayin), npaktuku, HUP, ap.
MarepuanoBeieHue U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTEPHAJIOB

3. CTpyKTypa H coJep:KaHue U CUMILTHHBI

CTpyKTypa M CUMIJIMHBI
Jis ouHO# hopMbI 00yUEHUS

Bun yue6HO# paboTh Bcero | Bcero | Cemectp
3E 4acoB 1
OBILIAS TPYJOEMKOCTD JUCLUIUIAHEI 3 108 108
KOHTAKTHAA PABOTA* - o0l 01
AYJIUTOPHAS PABOTA 1,38 50 50
Jleknun 0,44 16 16
[TpakTyeckue (CeMHUHAPCKUE) 3aHATHUS 0,5 18 18
JlaGopatopHbie paOoThI 0,44 16 16
CAMOCTOATEJIbBHAA PABOTA OBYHAIOIIEI'OCA 0,62 22 22
ITpopaboTka yueGHOTrO MaTepurasna 0,62 22 22
Kypcosou mpoekr - - -
Kypcogas pabota - - -
[ToaroToBKa K MPOMEXYTOYHOM aTTECTALIUU 1 36 36
[TpomexyTo4Has aTTeCTAIIUS: 3

Copnepxanue IMCHUILUIMHBI, CTPYKTYPUMPOBAHHOE 10 pa3jaesiaM U
BH/JaM 3aHATHH



Paszpenst Bcer Pacnipenenenne ®opmbl 1 | HAEKCHI UHANKATOPOB
JUCIUIUTAHBI 0 TPYIOEMKOCTH BH/]I (bopMupyeMbIX
yaco | II0 BMJaM y4eOHOH paboThl | KkoHTpOIS KOMIIETEHITHH

mekn | mab. | mp. | cam.
un | pab. | 3aH. | paod.

Pazgen 1. Ctpoenue 17 4 4 4 5 TK1 OIIK-1.3.3
BEIIECTBA

Paznen 2. O6mue 28 6 6 6 10 TK2 OIlK-1.3.Y
3aKOHOMEPHOCTH

XAMUYECKHUX

rporeccos. PacTBopel
U IpYTU€ JUCIIEPCHBIC
CHUCTEMBI

Paznen 3. 27 6 6 8 7 TK3 OIIK-1.3.B
OKucnuTenbHO-
BOCCTAHOBUTEIbHBIE
peaxkuuu u
AIEKTPOXUMUUYECKUE
nporeccel. Kopposus
METaJJIOB

DK3aMeH 36 36 OM OIIK-1.3.Y,B

UTOIO 108 16 16 18 22

Conep:kanue TUCHMILTHHBI

Paznen 1. Ctpoenue BeliecTna.

Tema 1.1. IIpeamer xumuu. OCHOBHBIC 3aKOHBI XUMHH.

OCHOBBI CTPOEHUS BEIIECTBA: JIEKTPOHHOE CTPOCHHUE aTOMa U CUCTEMAaTHUKa
XUMHUYECKUX 3JIEMEHTOB. KBaHTOBO-MexaHWuecKass MoOJelb atoma. KBaHTOBbIE
4ycla U aTOMHbIEe opouTanu. [IpaBuia mocTpoeHus: 3JIEKTPOHHON CTPYKTYphI aTo-
MOB. Ilepuonnueckuit 3akoH u Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB
1. 1. Menaeneena.

Tema 1.2. Xumuueckass CBsI3b: BHUABI M XapaKTEPUCTUKHU. MeTonbl
BAJICHTHBIX CBA3€d M MeTOA MOJeKylsapHbix opbutaireit (MO JIKAO).
MexmonexkynsapHas  cBA3b.  Boxopoanas  cBia3b.  JIOHOpPHO-akKIENTOpPHOE
B3aumoercTBue Monekyls. Koopaunanmonnas teopusi Bepuepa. Mertamunyeckas
CBsI3b. XUMHMYECKHE CBSI3M B TBEPAbIX TEJAX: KOBAJICHTHBIC, HWOHHBIE U
MeTajuindeckue. [IoHsITHsS 0 30HHON TEOPUU KPUCTAIIIIOB.

Paznen 2. O0mume 3aKOHOMEPHOCTH XMMHUYECKHUX IpoiieccoB. PacTBopbl u

JIPyTUe QUCIEPCHBIE CUCTEMBI

DneMeHThl XUMUYECKONU TepMOJIMHAMUKH. TepmoanHamuyeckue QyHK-
[UU: BHYTPEHHSS SHEPIUsl, SHTAJIBINSA, SHTponus, sHeprus ['ud6ca. Temnora u pa-
6ota. IlepBblii 3aKkoH TepMoaMHaMHUKHU. 3akoH ['ecca. Bropoit 3akoH TepMmoauHa-
MHKH. Y CIOBHAE CaMOITPOU3BOJIBHOIO IIPOTEKAHUSI XUMAUECKUX PEAKIIUAM.

Xumuyeckoe paBHoBecHe. KoHCTaHTa XMMHUYECKOTO PaBHOBECHS. 3aKOH
nevctpyromux macc. [Ipunnun Jle [larense. @a3zoBoe paBHoBecue. Pa3oBbie qua-
rpammbl. [loBepxHOCTHBIE 3(PdeKkThl Ha TpaHulle pazzaena ¢as. AacopOIroHHOE
paBHOBECHE.

Xumuueckass KuHeTHKa. CKOpOCTh  XMMHYECKHUX  IPOIECCOB.

Kunernueckoe ypaBaenue. Ilopsnok peakunu. CKOpOCTh peaklMM U METOIBI €€
perynupoBaHus. YpaBHEHUE AppeHuyca. DHeprus akTuBauuu. MexaHusMm u




MOJIEKYJIIPHOCTh XMUMHUYECKMX peakuuid. Karanm3aToppl M KaTaquTUYECKHE
CUCTEMBI. MeXaHN3Mbl TOMOTE€HHOTO ¥ TETEPOT€HHOI'0 KaTaJIn3a.

OOmue npeacTaBieHUs O JAUCHEPCHBIX cucreMax. OOmme cBOMCTBa
pacTBOPOB M MOHATHE UACAIBHOIO pacTBopa. (OCHOBBI TEPMOAUHAMUKH
pactBOpeHuUs. PacTBOpUMOCTSb.

CunbHble U cnalbie 37eKTpoauThl. CTENEeHU U KOHCTAHThI JUCCOILUAIIH
ciabbIX 3eKTponuToB. MoHHOE mpousBeaeHHe BOJbl. BomopoaHblil mokasaresb
cpenbl. Teopun KucinoT W ocHOBaHuMi Appenuyca, bpencrena. Kosmnonagneie
pacTBOpPbI, YacCTULBl M MHUULEUIBL. YCTOMYHMBOCTh M KOAryJsilus KOJUIOMIHBIX
CUCTEM.

Paznen 3. OKHMCANTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu u
IIEKTPOXUMHUYECKHUE TIpoLieccel. Koppo3us meraminos

DNeKTpOoXuMHUUYECKUEe Tpoliecchl. JIBOMHOM aiiekTprudeckuit cinoit. CtaH-
JApTHBIA BOJOPOIHBIN AJIEKTPOA. DJIEKTPOAHBIE MOTEHLHAIBI U 3JIEKTPOIBHXKY-
mue  cuibl.  [loTeHIuMansl METANIMYECKHUX, Ta30BbIX W OKHUCIMTEIBHO-
BOCCTAHOBUTEIBHBIX AIEKTPOAOB. KOHIEHTpallMOHHAS U AJIEKTPOXUMUYECKAs I10-
JSpU3aLUSL.

["anbBaHnyeckue 3yeMeHThl. AHO/IHasg 00paboTka meramioB. [lepBuu-
HbI€ U TOIUIMBHBIE 3JIEMEHTHI. AKKYMYJISITOPBI.

DIIEKTPOJIA3 PACIUIABOB M PACTBOPOB AJIEKTPOIUTOB. 3aKoHbI Dapases.
Brixoxa no Toky.

Koppo3us u 3ammra MeTaymioB U criaBoB. OCHOBHBIE BHUJIBI KOPPO3UHU.
Knaccudukanus KOppO3HOHHBIX MPOLIECCOB. XUMUYECKask M AJIEKTPOXUMUYECKas
Kopposus MeraiioB. Kopposus ¢ BeiaenenueM Boaopoaa. Kopposus ¢ norsoine-
HUEeM Kuciopoja. OCHOBHBIE METOABI 3alMTHI OT KOppo3uu. IIpoTekTopsl, HHIU-
OUTOPBI KOPPO3HH.

TeMaTn4yecKuil IVIaH MPAKTUYECKUX 3aHATHH

1. 3aKOH SKBHUBAJICHTOB U PACUYEThI HA €T0 OCHOBE

2. CTpoeHue aToma

3. 3aKOHBI TEPMOJUHAMHUKN U TEPMOXUMHUYECKUE PACUEThI

4. Xumunueckass KHHETHKA U XMMUYECKOE PaBHOBECHE

5. CnocoOsbI BEIpaKEHHSI COCTaBa pacTBOPOB. BoiopoHblil moKa3aresb

6. OKHUCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKLIUN, OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIE IOTEHIUAJIBI

/. DneKkTpoaHble NOTeHUHAbl. Y paBHeHue HepHera. ['anpBannueckue
AIIEMEHTHI

8. DnexTpoxumuueckue nporeccol. 3akoHbl Dapaaes. DaexTponus3

9. Koppo3us u 3ammra MeTajjioB

TemaTnyeckni my1aH JJadlopaTopHbIX padoT

1. TIpaBuia no TexHuke 6€30MaCHOCTH B XUMHUECKO JabopaTopuu

2. OCHOBHBIE MIOHATHUS U 3aKOHBI cTexruoMeTpun. Onpenenenrne MOIsIpHOR
Macchl SKBUBAJICHTa METaJlIa

3. Onpenenenue TemIOBbIX 3(H(HEKTOB XUMUUECKUX PEAKIIHI

4. XuMU4ecKass KHHETHKA. BiMsiHMEe KOHIIEHTpAIMU Ha CKOPOCTh
XUMHUYECKOU peakinuu

5. CnocoOsI BeIpaskeHUsI cOCTaBa pacTBOpoB. [IpuroTosnenue pacTBopoB
3aJJaHHOM KOHIEHTPALKUU U3 00Jiee KOHIIEHTPUPOBAHHOTO PacTBOpa
6. OKHUCTNTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU



7. N3mepenne D/IC raabBaHUYECKOIO AJIEMEHTA
8. Koppo3sust meTaiioB

Kypcosoii npoekT /kypcoBasi padora
JlaHHbIM BUA pabOTHI HE TPETYCMOTPEH yUE€OHBIM TJIAHOM.

4. OueHuBaHUe Pe3yJIbTATOB 00yUeHUS

OrneHnBaHme pe3yJbTaTOB OOYYEHHUS MO JUCHIUILIMHE OCYIIECTBISCTCS B
paMKax TEKYIIEero KOHTPOJS U MPOMEKYTOYHOM aTTECTAIMH, MPOBOAUMBIX II0
oamsHO-periTunaroBoit cucreme (bPC).

[lkana oneHKy pe3yabTaToB 00yUEHHUs MO AUCHHUTIINHE:
VYpoBeHb chopMUPOBAHHOCTH
WHJIUKATOpa KOMIIETCHIIMHI
Boicokuit | Cpennuit Hmxe Huzkuit
3aruianu- CpEAHETO
Kon Kon POBaHHBIC ot 85 1o 100| ot 70 1o 84 | ot 55 1o 69 | ot 0 no 54
KOMIIe- | WHAMKATOpa pe3yabTaThl
TEHIUU | KOMIIETEHIUU | OOyJYeHHs 110 IIxana oleHUBAHU
JTUCLUTLIINHE yIOBIIET- HEYIOB-
OTJINYHO XOpOLIO JICTBOPH-
BOPHTENBHO |~
3a4TCHO HE 3a4TCHO
3HATh:
3Haer 3Haer 3Haer 3Haer
OCHOBHBIC | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC
3aKOHBI U 3aKOHBI U 3aKOHBI U 3aKOHBI U
OCHOBHBLE KOHIICIIIIMK | KOHIENIUH | KOHIENIUH | KOHLEIIH
XUMHH, HE | XMMHH, IPH | XHUMHH, U XMMHH,
OIIK-1 | OIIK-1.3 SAKOHD H JIOMyCKAeT | OTBETE JOMyCKaeT | JOMyCKaeT
;(/JII;IIII;IHHI/IH omnodoK MOKET MHOXECTBO | IpyObIe
J0IyCTUTH MEJIKHUX OIINOKH
HECKOJIbKO | OIIMOOK
HE IrpyOBIX
ommnboK
YMETh:




Hemonctpu | demonctpu | B nenom [Ipn
pyet pyet JEMOHCTPH | peIlCHUU
YMCHHE YMCHHE pyer THTIOBBIX
UCIIOB30Ba | UCTIONB30Ba | YMCHHE 3amaqy
Th Th UCTIONB30Ba | JIGMOHCTPHU
OCHOBHBIC | OCHOBHBIE | Th pyer
XUMHUYECKHA | XUMHYECKH | OCHOBHBIE | yMEHUE
€ 3aKOHBI, € 3aKOHBI, XUMHWYECKHU HCIIOJIB30B
UCIIOJIb30BaTh TEPMOJMHA | TEPMOAMHA | € 3aKOHBI, aTh
OCHOBHBIE MUYECKHE | MUYECKHE | TEPMOJUHA | OCHOBHBIC
XUMHYECKHE CIIPaBOYHBI | CIPABOYHBI | MHUYECKHUE XUMHYECK
3aKOHBI, € aHHBIC U € JaHHBIC U CIIpaBOYHbI HEC 3aKOHBI,
TEPMOAMHAMHUYEC | KOJUYECTBE | KOJUYECTBE | € IaHHBIC U | TEPMOMHA
KHE CIIPABOYHBIE | HHEI € HHBI € KOJIMYECTBE | MUYECKUE
JTAHHBIC U COOTHOIIICH | COOTHOIICH | HHBI € CIPaBOYH
KOJIMYECTBEHHBIE | Hs1 OOMIEH ns o01IeH COOTHOIIICH | BIC JaHHBIC
COOTHOIICHUS XUMUH UL | XUMHH JUIS | U 001ei "
o0mieit XumMun pelenus pelenus XUMMU I | KOJIMYECTB
JUTSL PELICHUS npodeccuo | mpodeccro | penieHus CHHEI €
npoecCHOHaNbH | HAJbHBIX HAJTbHBIX npoeccro | COOTHOIIE
BIX 3aj1a4 3ajad, He 3ajad, HAJTbHBIX HUS O0TIei
JIOIyCKaeT | JOMycKaeT | 3ajad, XUMHH,
OImMO0K MIPH 3TOM JIOMTYCKAeT | JOMYyCKAaeT
pan OIITNOKH. rpyObIe
HeOonbuX | 3ajgaHue
OInO0K BBITIOJTHEHO
HE B
TIOJTHOM
o0Bbeme
BIIAJIETh:
Iponemonc | Ilponemonc | Umeer He
TpU TPUPOBAHBl | MUHUMAJBH | MTPOJEMOH
HABEIKAMIL POBaHbI HaBBIKU Il HAOOP CTI%I/IpOBaH
TCOpETIECKOTO 1 HABLIKH E?ffef}l I(—)IaBI;IK:Be Ha a30BbIC
JKCIIEPUMEHTANIbH onpeAeIer Me ¢ g ] Cpees
s TPOB U ust orpesesieH
oro mapamerpo | YC/IOBH mapaMeTpo | us mapa-
HUCCJICIOBAHUA B U OCYLIECTBII | B U METpPOB U
XAMHIECCKHUX o EHUS YCJIOBUI YCIIOBUH
SIBJICHHIA; yeIIoBHHu XUMHYECKH | OCYIIECTBI | OCYIIECTBI
HaBBIKAMH OCYMCCTBI | eHUs CHUS
onpeaeIeHUs CHuA MPOIECCOB, | XUMUYECKH | XHMUYECK
BO3MOKHOCTH R X X
OCYIIECTBJICHUS EpOHeCCOB FJ'IY6I/IHBI u mpoueccos, IponcccoB
XAUMHIYECKHIX > | PEIeIIOB JIOIyCKaeT | ,
IPOLIECCOB, HX ux MPOTEKaHU | MHOTO JIOTYIIIEHbI
ITyGHHBL 1 TIYOMHBL | 51 yMeroTCs | OMIMGOK rpyOsbie
Mpe/Ienon IIPeICIIoB HEZ0YeTHI oKOKU
p— NPOTEKAHU
s, OLLIMOKH
HE
JIOTTYTIIEHBI
OHCHO‘-IHI)IG Marcpuajibl AJsi  HIOPOBEACHHA  TCKYUICTO KOHTPOJII H

MIPOMEKYTOUHOM arrecTaniuu npuBefeHbl B [Ipunoxenun k paboueit mporpamme
JUCIUTUINHBIL.

[TonHBINA KOMIUIEKT 33JJaHui U MaTEPUATIOB, HEOOXOAUMBIX ISl OLICHUBAHUS
pe3yJabTaTOB O0YUECHHS IO NUCITUILIMHE, XpaHUTCS Ha Kadeape pa3padoTuuKa.

5. YyeOHO-MeTOAMUECKOE | odecreuyeHue
TUCIHUNIMHBI

UH(pOPMAIIMOHHOE



YyeOHO-MeTOANUECKOE 00ecIIeueHne

OcHoBHas MTEpaTypa

1. ITaBnoB H. H. O6mas u HeopraHnveckas XuMusi: yaeOHUK 11 By30B / H.
H. IlaBnos. - 4-e uzn., crep. — Cankr-IlerepOypr: Jlanb, 2021. —496 c. — ISBN
978-5-8114-8579-6. —Tekct: anekrponubiid // JIaHb: 3IEKTPOHHO-OMOIMOTECYHAS
cuctema. — URL: https://e.lanbook.com/book/177840.

2. CupotkuH, O. C., Xumus: yueonuk / O. C. Cupotkus, P. O. CupoTkus. —
MockBa : KuoPyc, 2023. — 363 c. — ISBN 978-5-406-11854-2. — URL:
https://book.ru/book/949868. — TekcT : 37eKTPOHHBIH.

JlononHuTenbHAs IUTEpPaTypa

1. I'muuxka H.JL OOmias xumus: ydeOHoe mocobue / I'mmuka H., JI. —
Mocksa: KnoPyc, 2023. — 749 c. — ISBN 978-5-406-11166-6. — URL:
https://book.ru/book/947684.

2. O6mas xumust. Teopus u 3agaun / H. B. Koposun, H. B. Kynemos, O. H.
I'onuapyk [u ap.]; ITox pen.: Koposun H. B., Kynemwos H. B.. — 7-e u3na., crep. —
Cankr-IlerepOypr: Jlanb, 2023. — 492 c. — ISBN 978-5-507-45895-0. — Tekcr :
anekTpouHbid /[ JlaHb : 31eKTpOHHO-OMOmMoTeuHas cucrtema. — URL:
https://e.lanbook.com/book/291182.

3. KopoBur H.B. OO6mias xumusi: 1a0OpaTOpHBIN MPAKTUKyM: Y4eOHOE
nocooue / Koposun H., B., mox o6ur., pea., Kameimona B., K., Yapuc E. . —
MockBa: KuoPyc, 2022. — 335 c. — ISBN 978-5-406-09543-0. — URL:
https://book.ru/book/943190.

4. Xumust: npaktukyM / coct.: ['mbanymnuna X. B., Iaitnyrounosa . @.. —
Kazann: KI'DV, 2021. - 164 c. - URL.: https://lib.kgeu.ru/. — Texcr: 351eKTpOHHBIA.

Nudopmannonnoe odecneyeHue

DJIEKTPOHHBIC K HHTEPHET-PECYPCHI
1. DnexTpoHHO-OMOIKMOTEYHAs cucTema «Jlauby, https://e.lanbook.com/
2. DaeKTpoHHO-0MOIMoTeuHas cuctema «1books.rux,https://ibooks.ru/
3. DnexTpoHHO-0MOIMoTeuHas cucrtema «book.rux,https://www.book.ru/
4. DHIMKIIONEANH, CIIOBApH, CIIpaBOUHUKH, http://www.rubricon.com
5. Iloptan «OtkpeiTOe 00pa3oBanue», http://npoed.ru
6. EnnHoe oxHO mocTyma kK 00pa3oBaTelbHBIM pecypcam
http://window.edu.ru

[MpodeccuonanbHbie 6a3bl qaHHbIX / THOOpMAIIMOHHO-CIIPABOYHBIC
CHCTEMBI
1. Hayunas snektponHast oudauoreka http://elibrary.ru
2. Poccuiickas rocymapcTBeHHas onoauoreka http://wwwe.rsl.ru
3. Obpa3zoBarenbHbIi HOpTan hitp://www.ucheba.com
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[ToaHb  KOMIUIEKT 3alaHniE M MATCPHATOB, HeOOXOAUMBIX N8 OLCHUBAHHS
PEENILTATOR Uﬁ}"'k'.’ﬂllﬂ 10 AHCIHNIAHE. XPAHUTCH HA ICEI(I]E_HPL‘ plll'lp‘c]ﬁl)'t"{ﬂ KL

5. YueOmo-meroauueckoe #  uHGOpMauMoHHoe  obecrieveHne
(AR VLR R RN TS|

S Muedino-meronnueckoe obecnedenne

I Denosiag Jreparypa

- Hanos H. H, OOwas w neoprannyeckas Xumus: yueduuk ans syszon /1,
L. llapnos. - 4-¢ n3s., crep. — Cankr-TletepGypr: Jlaus, 2021. —496 c. — ISBN
978-5-8114-8579-6. —Tekcr: anextpounsiii /' Jlanb: 3nekTpoHHO-GuOIHOTEYHas
cherema. — URL: https:/e.lanbook.com/book/177840.

2. Cupotkun, O. C., Xumus: yuedouuk / O. C. Cupotkut, P. O. CHpOTKHH. —
Mocksa © KnoPye, 2023. — 363 c¢. — ISBN 978-5-406-11854-2. — URL:
hitps: book.ru/book/949868. — TekeT : 3MeKTPOHHBII.

=12 lononHurensHas anTeparypa
Dol ommea PRI OGutas xusmus: yueddoe nocobue / Faunka H.. 1
fockna: KnoPye, 2023, — 749 ¢. — ISBN 978-5-400-111066-6. URL;
https:/book.ru/book/947684.

2. O0was xumus. Teopus u sanaun / H. B. Koposuu, H. B. Kyaewos. O. H.
I onuapyk [n ap.]; Iloa pea.: Koposun H. B., Kynewos H. B.. — 7-e u3n., crep. —
Cankr-TlerepOypr: Jlaub, 2023. — 492 c¢. — ISBN 978-5-507-45895-0. — Tekcr :
MIEKTPOHHBIH /1 Jlane @ snekTpoHHO-OMOnuoteunas cucrema. —  URL:
https://e lanbook.com/book/291182.

3. Kopoeun H.B. OOGwas xumus: nabopaTopHblii NpakTHKYM: yueOHoe
noeoone - Koposun H., B., noa obut., pea., Kamsunosa B., K., ¥Yapuc E. 4. —
Mockna: KnoPye, 2022, — 335 c¢. — ISBN 978-5-406-09543-0. — URL:

baok.ruhook/943190.

N npakTikym o coer.: udagyainda X. By, Paiinyrandosa J1 ., -
vk KDY, 2021, - 164 ¢. - URL: https:/lib.kgeu.ru/. — TexkeT: anekTpoHtblii.

5.2. Hndopmaunonnoe obecnevenne bHUBTHOTEKA

- Ky
5.2.1. DAeKTpPoHHEIE H HHTEPHET-PECYPCHI

. InexTponHo-GnbanoTeuHas cuctema «Jlanby, https://e.lanbook.com/
“MIeKTpoHHo-OnOanoTe Han cicTeMa «ibooks.run,https://ibooks.ru/

. DNeKTPOHHO-OHOAnOTeuHas cuctema «book.ruy https://www.book.ru/

- DJHUMKIONENY, CI0Bapy., cnpasouHukl, hitp://www.rubricon.com

- Hopran «OtkpeiToe oOpasosanune», http://npoed.ru

Y. Bannoe okHo noeTyna Kk 06paloBaTenbHBIM pecypeam

I window.edu.ru
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JInnen3noHHoe "
oOecrieueHne JUCIMUILIMHEI

CBOOOJIHO  pacHpOCTpaHIEMOE

IPOrpaMMHOE

1. Windows 7 ITpodeccuonanshas (Pro)

2. bpaysep Chrome
3. Adobe Acrobat
4. LMS Moodle

6. MaTepuajJibHO-TeXHHYECKOe o0ecreyeHue TN CHUILTHHBI

HaumenoBanue Buna| HawnmeHoBaHue yueOHOM

y4eOHOI paboThI ayJIMTOPUH, ITepedyenb HEOOXOAUMOTO 000PYI0OBAHHSA H
CHCHHaﬂHBHpOBaHHOﬁ TCXHUYCCKUX CPCACTB 06yquI/1;1
nabopaTtopuu
Jlekuun Y4ueOHast ayauTopust 1uist Crienmanu3upoBaHHas yuyeOHas MeOerb,
IIPOBECACHUA 3aHATHH TCXHUYCCKUC CPCACTBA o6yquI/151, ClIyKamue aJis
JIEKIHOHHOTO THIIA MPEACTABICHUS y4eOHON HHBOpMAIIN
00JIBIION ayAUTOPUH (MYJIBTUMETUIHBIN
MIPOEKTOP, KOMITBIOTEP (HOYTOYK), IKpaH),
JEMOHCTPAIIMOHHOE 000pYyAOBaHKE, yI4EeOHO-
HarJBSIOHBIE ITOCOOMS
[Tpaktuueckue |YueOHas ayauTopus 1 Crnernuanu3upoBaHHasi yaeOHas MeOeb,
3aHATHA MPOBC/CHNS 3aHATUI TEXHUUYECKUE CPEJICTBA OOyUEHUS
CEMHUHApPCKOTO THIIa, (MyIbTHMEIUIHBIN IPOEKTOP, KOMIIBIOTED
TPYIIIOBBIX U I/IH,Z[I/IBI/I,E[y- (HOYT6YK), 3KpaH) u 1p.
AJIBHBIX KOHCYJIbTAIIUH,
TEKYIETO KOHTPOJISI 1
IIPOMEKYTOUHOU aTTECCTALIUN
JlabopaTopHbie Crernuanu3upoBaHHOE JTAOOpaTOPHOE
paGoTHI Yuebuast abopaTopus 060opy0BaHHue 110 HPOPUITIO Ta00PATOPHHL:

B-519

JIOCKa ayIUTOPHAs!, yCTPOMCTBO
BeinpsAaMuTenbHoe BCA-5K, mratussl
MeTaJUTMYeCcKue (2 1IT.), XUMHUYECKHE
peaktuBbl (0T 10 T 10 1 KT. B CTEKIJITHHOM U
IJTACTUKOBOM Tape), XUMUYecKas CTEKIITHHAS
nocyaa (ot 1 mi go 2 1.), Tabnuna
MengeneeBa, Tadnuna no Th, Tadnuia
«CTaHmapTHBIN PsiI AIEKTPOHOBY

KomMmneroTepHsIii knacce ¢

BBIX0710M B MHTEpHET B-600a

Crnernmanu3upoBaHHas yueOHas mebenpb Ha 30
NOCaI0YHBIX MecT, 30 KOMIBIOTEPOB,
TEXHUYECKHE CPeACTBA O0yUCHMUSI
(MyJTBTUME-AUHHBIA TIPOEKTOP, KOMITBIOTED
(HOYTOYK), 9KpaH), BUICOKAMEPHI,
IporpaMMHOE oOecTieYeHHe

CamocrogrensHas |KomnbsioTepHslii Kiace ¢
pabora

BBIX0710M B MHTEpHET B-600a

Crnernmanu3upoBaHHas yueOHas mebenpb Ha 30
NOCa0YHBIX MeCT, 30 KOMIBIOTEPOB,
TEXHUYECKHUE CPeACTBA O0YUEeHHUs
(MyJTBTUME-AUHHBIA TIPOEKTOP, KOMITBIOTED
(HOYTOYK), 9KpaH), BUICOKAMEPHI,
IporpaMMHOE oOecTieYeHHe




Cnennanu3upoBaHHast MeOelb, KOMIBIOTEPHAS
TEXHHKa C BO3MOKHOCTBIO BBIXOJa B
WutepHer u obecnieuernneM nocryna B MOC,
3KpaH, MyJIbTUMEIUUHBIA TPOEKTOP,
IporpaMMHOE 00ecTieyeHHe

YuTaapHBINA 3a11
OnOINOTEKH

7. Oco0eHHOCTH OpraHu3aluu 00pPa30BaTeJbHOH [1eATEJIbHOCTH sl
JIMI C OTPAHNYEHHBIMHU BO3MOKHOCTAMM 3/10POBbS 1 HHBAJIUI0B

Jluma ¢ orpaHWYEHHBIMH BO3MOXHOCTAMHU 3710poBbsi (OB3) m mHBamumbl
UMEIOT BO3MOXKHOCTb OECHpPEMSITCTBEHHO IEpPEMEIIaTbcsd U3 OJHOTO y4eOHO-
7ab0opaTopHOTO KOpmyca B JIpYroi, MOJHATHCS Ha BCE OTaXH ydeOHO-
71a00paTOPHBIX KOPIYCOB, 3aHUMATHCSI B YYCOHBIX U MHBIX MMOMEIICHUAX C YUYETOM
0COOEHHOCTEN MCUX0()U3NUECKOTO PA3BUTHS U COCTOSIHUS 3710POBbSL.

Hns o6ydyenns nui ¢ OB3 ¥ MHBaNMIOB, UMEIOIIMX HAPYIICHUS OMOPHO-
JIBUTATEIILHOTO ariapara, 00eCIe4eHbl yCIOBHUS OECIPENITCTBEHHOTO JOCTYIIA BO
Bce yueOHbIe momenieHus. MHpopmalus o crnenuaibHBIX YCIOBHSX, CO3IAHHBIX
i oOyuatonmxcss ¢ OB3 u wHBamumoB, pa3MelleHa Ha CaiTe YHUBEPCUTETA
www//kgeu.ru. IMmeercs BO3MOXKHOCTH OKa3aHHUSA TEXHUYECKOM MTOMOIIA
ACCHCTEHTOM, a TAK)K€ yCIYT CYpPAONEPEBOTIMKOB U TH(PIOCYPAOTIEPEBOTIHKOB.

Hns apantanuu Kk BocmpusAtuio JmnamMu ¢ OB3 u uHBamumamu C
HApYIICHHBIM CIIyXOM CIPaBOYHOTO, Y4eOHOro wMaTepuajia IO JAUCIUILIINHE
00eCTIeunBarOTCsI CIEAYIONIUE YCIOBHS:

- ISl JIydiIeid OpHEHTallid B ayJUTOPUH, TPUMEHSIOTCS CHTHAJbBI
OTIOBEUICHHSI O Hayase U KOHIIE 3aHATH (CI0BO «3BOHOK) MUILETCS Ha JOCKE);

- BHUMaHUE CIaboCibIIamero o0ydalmerocs MPUBICKAeTCs IMeIarorom
’KECTOM (Ha IUIeUO KIIAJETCs pyKa, OCYLIECTBISIETCA HEPE3KOE MOXIIONBIBAHNUE);

- pasroBapuBas ¢ OOydarolIUMCS, MEAArorndeckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPUT SICHO, KOPOTKHUMH TMPEHJIOKEHUSIMHU, OOECIeUnBasi BO3MOXKHOCTb
YTEHUS 10 TyOaMm.

KoMmneHcamnms 3aTpyAHEHHH pEYEeBOrO0 W HWHTEIUICKTYaJbHOTO Pa3BUTHUSA
C1a00CIBIIIAIINX 00yYarOITUXCSl TPOBOAUTCS ITyTEM:

- HCTIOJIB30BAHMSI CXEM, AUArpaMM, PUCYHKOB, KOMITBIOTEPHBIX MPE3CHTAIIUN
C TUMEPCChUTKAMU, KOMMEHTHPYIOIIUMHU OTJEIbHBIE KOMITOHEHTHI H300paKeHUS;

- PETYJSIPHOTO TPUMEHEHUS YIPKHEHWH Ha Trpauueckoe BbIICICHUE
CYIIECTBEHHBIX MTPU3HAKOB MIPEIMETOB U SIBIICHUIA;

- obecrieueHus: BO3MOKHOCTH IS 00Y4aIOIIErocs MOIY4YUTh aApECHYIO
KOHCYJIBTAIIUIO TI0 AJIEKTPOHHON MOYTE 10 Mepe HEOOXOAUMOCTH.

Jns agantamuu K Bocmpusithio JmnamMu ¢ OB3 u uHBanmpamu ¢
HapyLICHUSIMH 3PEHHs CIPABOYHOI0, YYEOHOrO, MPOCBETUTENBCKOTO MaTepHaia,
NPEeIyCMOTPEHHOTO  00pa30BaTeNbHOM  MpOrpaMMol 1O BbIOpaHHOMY
HaNpaBJIEHUIO MOJITOTOBKU, 00ECIICUNBAIOTCS CIACAYIOLUIUE YCIOBHS:

- BeleTCsl ajmanTanys OoQUIMAIbHOTO caiiTa B ceTu WHTEpHET ¢ ydeToM
0COOBIX TOTPeOHOCTEW WHBAIUAOB IO 3pEHUIO, OOeCreYnBacTCs HATUIHUE
KPYMHOMIPHU(TOBOM CIIPaBOYHON HHPOPMAITIH O PACTIMCAHNUN YIEOHBIX 3aHSATHH;

- IeJJarOrTHYecKuil  pabOTHUK, ero cooOeceAHUK (MPU HEOOXOJAMMOCTH),
NPUCYTCTBYIOIIME Ha 3aHSATUH, TMPEACTABISAIOTCA OOydYalomUMCs, TPU STOM
KaXKIbIH pa3 Ha3bIBAETCS TOT, K KOMY MeIaroriueckuii paboTHUK oOpalaeTcs;

- IEHCTBUS, JKECTHI, TIEPEMEIIECHUS TIEAarOTHIeCKOro paboTHUKAa KOPOTKO |
SICHO KOMMEHTHUPYIOTCS,;



http://www.kgeu.ru/

- meyaTHasi WHGpOpMalus NpPeAoCTaBsieTcss KpynHbIM mpudrom (ot 18
YHKTOB), TOTAJIHHO 03BYYHBAETCS;
- obecnieynBaeTcs HEOOXOUMBII YPOBEHb OCBEIIICHHOCTH TTOMEIIICHHUI;
- IPEIOCTABIIACTCA BO3MOKHOCTH MCIOJIb30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUM U MPABO 3aMMCH 00BICHEHUHN Ha JUKTO(OH (I10 KeTaHUI0 00yJaroIIuXCs).
dopMma poBeiIeHUsI  TEKylled U MPOMEXKYTOYHOM aTTecTaluu s
oOyuatoutuxcs ¢ OB3 1 uHBaNMI0B ONpeIEsAeTCs NEeAAarornieckuM pabOTHUKOM B
COOTBETCTBHUH C y4eOHBIM I1aHoM. [Ipu HeoOxoaumMocTu obyuaromemycs ¢ OB3,
UHBAJUMIY C YYETOM UX MHIAUBUIYAIBbHBIX MCUXO(U3NIECKUX 0COOCHHOCTEN
JaeTCsl BO3MOXKHOCTh TIPONUTH MPOMEKYTOUHYIO aTTECTAIMIO YCTHO, MUCHMEHHO Ha
OyMmare, MMCbMEHHO Ha KOMIIbIOTEpE, B opMe TECTUPOBAHMS U T.I., JTHOO
MPEIOCTABIIACTCS JOMOTHUTEIILHOE BPEMS JIJIsl TOATOTOBKH OTBETA.

8. Meroaunueckue peKoOMeH AU IJIS npenojaaBareJen 1no
OpPraHM3alui BOCIUTATEILHOM PA00THI ¢ 00yYaAIOUIUMHUCH.

Mertoanueckoe oOecriedeHue Tporiecca BOCHHTAHUS — OO0yYarOIIUXCS
BBICTYIIAET OJHUM U3 OTPEACIAIONINX (PAaKTOPOB BHICOKOTO KauecTBa 0Opa30BaHMI.
[IpenonaBatenib By3a, IEMOHCTPHUPYS BBICOKHH MPO(ECCHOHAIN3M, 3PYIAHIIHIO,
YETKYI0 TPaXKIAHCKYI0 TIO3HUIMIO, CAMOIUCIMILIAHY, TBOPYECKHW TOIXOJ B
peieHnn TpOoPEeCcCHOHANBHBIX 3a7ad, B XOJle¢ 00pa3oBaTeNbHOTO IpoIecca
Croco0CTBYET (hOPMHUPOBAHUIO TAPMOHUIHON JTUIHOCTH.

[Mpu peanu3anuy JUCHUILIMHBI IPEMOAABaTeIhb MOXKET HCIOJIb30BATh
CJICTYFOIIAE METOJIbI BOCITUTATEIIEHON paOOTHI:

- MeTOJIbI (POPMHUPOBAHMS CO3HAHUS JTUIHOCTH (Oecea, AUCITYT, BHYIIICHHUE,
WHCTPYKTaX, KOHTPOJb, OOBSCHEHHE, NMPUMEpP, CAMOKOHTPOJIb, paccKas, COBET,
yOexIeHue u ap.);

- METObl OpTaHHW3AIUH JICATSIHPHOCTH U (POPMUPOBAHUS ONBITA TTOBEICHUS
(3amanue, OOIECTBEHHOE MHEHHE, IeJarornyeckoe TpeOOoBaHUE, IOpydYEHHE,
HpUydYeHHEe, CO3JaHIE BOCITUTHIBAIOLINX CUTYAIllUH, TPSHUHT, YIPAXHEHUE, U JIP.);

- METOJIbl MOTHBAIIMH JISATEIIBHOCTH U TIOBEICHUS (0100peHue, TIOOIIPEHUE

COLMATBHOW aKTUBHOCTH, MIOPUIIAHKE, CO3/IaHUE CUTYaIUi ycrexa, CO3aHne

CUTYAIIMiA JIIS1 SMOIIMOHAIbHO-HPABCTBCHHBIX ITEPESIKUBAHMIA, COPECBHOBAHKE H JIP.)

[lpu peanu3anuu JAUCHUIUIMHBI MPEMOAABATENb JIOJDKCH YYHUTHIBATH
CIICAYIOIINE HANIPABJICHUS BOCIIUTATCILHON JACSITEIBHOCTH:

I pasicoanckoe u nampuomuueckoe 60cnumanue:

- popmupoBaHue y 00yUYaAIOMIMXCS IETOCTHOTO MUPOBO33PEHUS, POCCHHCKOM
UJCHTHYHOCTH, YBAXCHHSI K CBOCH CeMbe, OOIIECTBY, TOCYIapCTBY, IPUHATHIM B
CEMbE M OOIIECTBE JTyXOBHO-HPABCTBEHHBIM W COIMOKYJIBTYPHBIM IIEHHOCTSIM, K
HAIMOHAJILHOMY, KYJIBTYPHOMY W HMCTOPHYECKOMY HACIeAuio, (HOpMHpOBAHHE
CTPEMJICHUS K €r0 COXPAHCHUIO M Pa3BUTHIO;

- popMupoBaHHEe Yy OOYyYarOIIMXCSl AKTUBHOW TIPa)KIaHCKOW TMO3MIIHH,
OCHOBAaHHOW Ha TPATUIMOHHBIX KYJIbTYPHBIX, JYXOBHBIX W HPABCTBEHHBIX
IEHHOCTSIX POCCHIMCKOTO OOIIECTBA, JJIs TOBBIIICHUS CIIOCOOHOCTH OTBETCTBEHHO
peaTn30BBIBATH CBOM KOHCTUTYIIHOHHBIC TIPaBa U 00SI3aHHOCTH;

- pa3BUTHE TIPAaBOBOM W  TOJUTHYCCKOW KYJIBTYphl — OOYYarOIIUXCH,
paciMpeHre KOHCTPYKTUBHOTO YYacTHsS B NMPHHATHH PEIICHUH, 3aTparuBaroIInX
WX TIpaBa U HMHTEPECH, B TOM YHUCJIC B Pa3IUYHBIX (OpMax caMOOPTraHU3aIWH,
caMOYIPaBIICHUS, OOIIECTBEHHO-3HAYNMOM JCSITeIILHOCTH;

- bopMUpOBaHUE MOTHUBOB, HPABCTBCHHBIX U CMBICIOBBIX YCTaHOBOK



JUYHOCTH,  TO3BOJISIONIMX  TPOTHUBOCTOSTH  IKCTPEMU3My,  KceHodoOuw,
JUCKPUMHUHALUK TI0 COLMAJbHBIM, PEIUTHO3HBIM, PAaCOBBIM, HAlMOHAIBHBIM
MpU3HAKaM, MEXKITHUYECKON U MEXKKOH(ECCHOHATBHOM HETEPHUMOCTH, APYTUM
HETATUBHBIM COLUAJIBHBIM SIBJICHUSIM.

/LlyxoeHo-npascmeennoe socnumanue:

- BOCIIMTAHUE YYBCTBA JOCTOWHCTBA, YECTH U YECTHOCTH, COBECTIUBOCTH,
YBAXKEHHUS K POJUTEISIM, YUUTEIIAM, JIFOISIM CTAPIIETO ITOKOJICHUS,

- GopMHpOBAaHUE TPUHLMUIOB KOJJIEKTUBU3MAa M COJUAAPHOCTH, JyXa
MUJIOCEPAUST U COCTPaJaHus, MPUBBIYKH 3a00TUTHCA O JIOJSAX, HAXOJIAIIUXCS B
TPYJHOMN KU3HEHHOU CUTYAIUH;

- GOpMHpPOBAHUE COJIUAAPHOCTH U YYBCTBA COLMAIBHON OTBETCTBEHHOCTH
[0 OTHOWICHUIO K JIIOASM C OIPAHUYCHHBIMHU BO3MOXHOCTSMH 310POBbS,
MPEOJIOJICHHE TICUXOJOTUYECKHX OaphepoB IO OTHOIICHUIO K JIOJSM C
OTPAHUYEHHBIMU BO3MOKHOCTSIMU;

- hOopMHUPOBAHNE HIMOIMOHAILHO HACHIIIIEHHOTO W JTYXOBHO BO3BBIIIIEHHOTO
OTHOIIEHUSI K MHPY, CHOCOOHOCTH ¥ YMEHHs TepelaBaTh JPyrdM CBOU
3CTETUYECKUU OIIBIT.

Kynomypno-npoceemumensckoe gocnumanue:

- popMUpOBaHUE 3CTETUYECKON KapTUHBI MUPA;

- hopMUPOBaHNE YBAKCHHS K KYJbTYPHBIM IICHHOCTSIM POHOT'O TOPO/Ia,
Kpasi, CTpaHblI,

- IOBBIIIICHUE ITO3HABATEIPHON aKTHBHOCTH 00YJarOIIHXCSI.

Hayuno-obpazosamenvroe gocnumanue:

- popMupOBaHKE Y 00YUAIOMNXCS HAYYHOTO MHUPOBO33PCHUS;

- hopMupoBaHUE YMEHUS IMOTYJIaTh 3HAHWUS;

- popMUpOBaHNE HABBIKOB aHATN3a U CUHTE3a MH(pOpPMAIMK, B TOM YHCIIE B
nmpodeccuoHaaIbHON 00JIaCTH.



BHocumble n3MeHeHHs M YTBEPKACHUSA HA HOBBIN y4eOHbIi 1o

Ne JlaTa «CornacoB | «CormacoBaHO»
paszie | BHECEH aHo» npejacenarenb
na us 3aB. kad. | YMK uHctutyTa
BHECE | U3MEHE peanusyro | (PpakynpTera), B
No HUS HUM Conepxanue U3MEHEHUN e COCTaB
n/n | usMme JTUCIUILIAH KOTOPOTO
HEHHU y BXOJIUT
171 BBIITYCKAIOIIas
kKadenapa)
2 3 4 5 6
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Ipunosicenue k pabouet
npozpamme OUCYUNIUHbL

MMHUCTEPCTBO HAYKM U BBICIIIET'O OBPA3OBAHMS POCCUICKOM ®EJEPALIMNA
DeepajibHOE TOCYIAPCTBEHHOE 0I0sKeTHOE 00pa3oBaTeibHOe
yupe:KIeHue BbIcIIero 00pa3oBaHus
«KA3BAHCKHUM I'OCYJAPCTBEHHBIN SHEPTETUYECKWI YHUBEPCUTET»
(PI'bOY BO «KI'JY»)
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OLEHOYHBIE MATEPHUAJIbI
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OLeHOYHbIE

KOMIIETEHIIHH.

OrneHrBaHue pe3yJbTaTOB OOyUYEHHUS IO TUCHUILINHE OCYIIECTBISCTCS B
pamkax tekyuiero koutpoisst (TK) u mpomexyTouHol aTTecTalnuu, TPOBOJIUMBIX

MaTepHUabl

10

no OayutbHO-perTuHTroBOM cucteme (bPC).

1. TexHonoruyeckass Kapra

JUCIUILINHE,
OIICHUBAHUS PE3yJbTaTOB 00y4YEHUs] HA COOTBETCTBUE MHJIMKATOPAM JOCTHUKEHUS

NpCaAHA3HAYCHHBI

Cemectp
PeiliTuHroBbIe mokazarenu
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Paspnea 1. « Ctpoenue TK1 15-
P 15 | 0-15 15-30
BELIECTBA» 30
TecTt Wiy KOHTPOJIBHAS 7
3amuTa 1a60paTopHOl paboThI 5
OT4er 1o caMOoCTOATENBHOU 3
pabote
Pasgea 2. « O0Omue TK2
20-
3aKOHOMEPHOCTH XUMHYECKHX 20 0-15 20-30
mporieccoB. PacTBopsl 1 mpyrue 30
JICTIEPCHBIE CHCTEMBI »
TecT nnm MUCBMEHHBIN OPOC 7
3amuTa 1a60paTOpHOI paboTHI 8
OT4er no caMoCTOATENBHOU 5
pabote
Pa3nen 3. « OxucnurenbHO- TK3
20-
BOCCTAHOBUTEIIbHBIE PEAKIINU U 20 |0-15 20-40
ANEKTPOXUMHUYECKUE TTPOIIECCHI. 40
Koppozust metannos »
TecT nnm MUCBMEHHBIN OPOC 7
3amuTa 1a60paToOpHOIl paboThI 8
OTuer Mo caMoCTOSATENbHOM 5
pabote
IIpome:xxyToyHasi aTTecTalUsA oM 0-45
(3auer, 3x3amen, KII, KP)
3aaHue MPOMEXKYTOUYHOM 0-15
aTTeCTaluu
B nucemennoit popme no 0-30
omreram




2. OueHOYHbIE MAaTepHaJbl TEKYHIer0o KOHTPOJS W NPOMEKYTOUYHOM
aTTecTanuu
[IIkxamna orieHKH

pE3yJILTATOB O6y‘ICHI/I}I IO AUCHMITIIMHC!

YpoBeHb chopMUPOBAHHOCTH

HHIUKaTOpa KOMIICTCHIIMHU

Breicokuii | Cpennmii Hixe Huzknit
3anaHu- CPCAHEIO
Kon Kon PoBaHHBIE o1 85 510 100| ot 70 110 84 | o1 55 110 69 | 0T 0 110 54
KOMIIE- | WHIHAKATOpa pe3yabpTaThl
TEHIMM | KOMIIETEHIMH | OOYYEHHS 110 Illkana oneHuBaHMs
JUCIUATIIINHE yIOBIIET- HEYI0B-
OTJIIMYHO XOPOIIIO JICTBOPH-
BOPUTEIHHO TOIBHO
3a4TEHO HE 3a4TEHO
3HATH:
3Haet 3Haet 3Haet 3HaeT
OCHOBHBbIC | OCHOBHBIC | OCHOBHBIC | OCHOBHBIC
3aKOHBI H 3aKOHBI U 3aKOHBI U 3aKOHBI 1
OCHOBHBIC KOHIIENIMY | KOHIENIMA | KOHUECHIMHA | KOHIIETIH
3AKOHDI 1 XUMHUH, He | XMMHU, IIPU | XMMUY, 1 XUMUH,
KOHIICTIIHI jnomyckaer | OTBETE JIOITyCKaeT | JOMyCKaeT
N— OIIHGOK MOXXET MHOXXECTBO | TpyObIe
JIOITYCTUTh | MEJTKUX OIIOKH
HECKOJILKO | OIMOOK
HE TPyOBIX
OmHOO0K
YMETB:
Hemonctpu | demonctpu | B nenom [Ipn
pyet pyet JEMOHCTPH | peIcHUU
yMEHUE yMEHHE pyet THTIOBBIX
UCIIOB30Ba | UCTIONB30Ba | YMCHHE 3amaqy
Th Th UCTIONB30Ba | IEMOHCTPH
OCHOBHBIC | OCHOBHBIE | Th pyer
XUMHUYECKHA | XUMHYECKH | OCHOBHBIE | yMEHUE
JleMOHCTpUpYET | € 3aKOHBI, € 3aKOHBI, XUMHYECKH | WCIIOJIB30B
OIIK-1 | OIIK-1.3 YMCHHE TEPMOJMHA | TEPMOAMHA | € 3aKOHBI, aTh
UCIIOJIb30BaTh MHUYECKHE | MHYECKHE | TEPMOJMHA | OCHOBHBIC
OCHOBHBIC CTIPABOYHBI | CIIPABOYHBI | MHUECKHUE XUMHYECK
XUMHWYECCKHE € JaHHBIC U € JaHHBIC U CIIpaBOYHbI HEC 3aKOHBI,
3aKOHBHI, KOJIMYECTBE | KOJIMYCCTBE | € JaHHBIC U | TEPMOJIUHA
TEPMOJJMHAMHYEC | HHEBI € HHBI € KOJIMYECTBE | MUYECKUE
KM€ CIIPDABOYHBIE | COOTHOIIEH | COOTHOIICH | HHEI € CIPaBOYH
JaHHBIE U Hs1 001Iei Hs1 001Iei COOTHOILIEH | bl JaHHBIE
KOJIMYECTBEHHBIE | XUMMHM Ul | XUMMH JUIS | U 001mei "
COOTHOIIICHUS peleHust peleHust XUMUH 11 | KOJIUYIECTB
oO0rmielt Xumun npodeccuo | mpodeccro | perieHus €HHBI €
JUIS pELICHUS HaJIBHBIX HaJIBHBIX npodeccruo | COOTHOIIE
npodecCHOHANIBH | 3a1a4, He 3a1ad, HAJTbHBIX HUS O0TIei
BIX 3a]1aY4 JIOIyCKaeT | JOMycKaeT | 3ajad, XUMHH,
OIMO0K IIPH 3TOM JIOIYCKAeT | JOMyCKaeT
pan OIITNOKH. rpyObIe
HeOONBIINX | 3amaHue
OIMO0K BBITIOTHEHO
HE B
MIOJTHOM
o0Beme

BIIAJIETh:




He
MIPOIEMOH
CTpUpPOBaH
bl 0a30BbIE
HaBBIKU
oTpeniecH
ust
rnapaMeTpo
BH
YCIOBHM
OCYIIECTBII
eHUsI
XUMHYIECK
HX
MPOILIECCOB
TIOTTYTIICHBI
rpyOBIe
OIIMOKHU

IIponemonc | IIpogemonc | Umeer

TPUPOBaHbl | TPUPOBAHBI | MUHUMAJbH
HaBBIKaMH HABBIKU HaBBIKU BIli HA0OP
TEOPETHYCCKOTO M | ONpPEJECNIEH | ONPEENICH | HaBBIKOB
SKCHEPUMEHTAIIBH | Hsl us oIpeJiesieH
oro napamMeTpo | mapamerpo | us
UCCIIEIOBAHUSA B U B H napaMeTpo
XAMHUYECKHX YCIIOBHH YCIIOBHH B U
SBJICHUIA; OCYILIECTBJI | OCYLIECTBI | yCJIOBUH
HaBBIKAMHU CHUS eHUs OCYILIECTBI
oTpeaeneHus XUMUAYECKH | XUMHUYECKH | €HHS
BO3MOKHOCTH X X XUMHYECKU
OCYIIIECTBIIEHHUS MIPOLIECCOB, | MPOIECCOB, | X
XUMHYECKUX 170 1754 MIPOLIECCOB,
MPOIIECCOB, UX [JIyOMHBI U | TNIyOUHBI U | JIOIYCKaeT
rIyOUHBI 1 TIpeIeIoB MIpEeIeIoB MHOTO
83150 () (O):] NPOTEKaHU | MPOTEKaHW | OLIMOOK
MIPOTEKaHUS s, OIUUOKU | 51, UMEIOTCS

He HEJ0YEThHI

JIOIYIIEHBI

OHCHKa «OTJHYIHO» BBICTABJISICTCA 3d BBLIIIOJHCHUC pacdemHvlx pa60m 6

cemecmpe, necmoebslx 3a0aHuL7; O¢OpM]Z€HM€ u npedcmaeﬂeﬂue om4yemoes no Ja-

bopamopubiM pabomam, NoJHble U CcoOepiHcamenvHvle Omeemvl HA GONPOChHl
ounema (meopemuyeckoe u npaxmuyeckoe 3a0anue),
O1neHKa «XOpOWI0» BBICTABISETCS 33 BBIOJHEHUE PACUemHbIX pabom 6

cemecmpe;, mecmogovlx 3a0aHuL2; od)opMﬂeHue u npedcmaeﬂeﬂue om4enioe no Jja-

bopamopHbiM pabomam,; omeemwvl HA 8ONPOCHL Oulema (meopemuyeckoe Uil

npakmuyecxkoe 3a0anue);

Ouenka

«YAOBJICTBOPUTECJIBbHO»  BBICTABIIACTCS 3a

pacqemﬂblxpa60m 6 cemecmpe u mecnmoevlx 3610617—!%12,'

BBITIOJIHCHUC

OI_IGHI(a «HECYJTOBJCTBOPUTECJIBbHO» BLICTABIACTCA 3a ci1aboe M HENoJIHOE

BBITIOJIHEHUE pACUemHbIX pabom 6 cemecmpe U mecmosuvlx 3a0aHuil; OTCYTCTBHE

omyemos no 1abopamopHsiM paboman.

3. IlepeyeHb OLIEHOUYHBIX CPEICTB

KpaTKa;{ XapaKTCPUCTUKAa OHOCHOYHBLIX CpPCACTB,

WCIIOJIB3YEMBIX IIPH

TEKYIIeM KOHTPOJIE YCIIEeBAEMOCTH U MTPOMEXKYTOUHOM aTTeCTallMu 00yUYaroIIerocs
10 JUCLUILINHE:

HaumenoBanue
Onucanue OIleHOYHOTO
OLIEHOYHOTO Kparkas xapakTepucTHKa OLIEHOYHOT'O CPE/ICTBA cpecTea
CpeacTBa
. Kommiekr
CpencTBo NMpOBEPKH yMEHUH NPUMEHSTH MOTY4YEeHHBIC
KonrponbHas KOHTPOJIBHBIX
3HAHUA JUIS pellIeHus 3a7ad OINpeAENIEHHOro THUIMa IO .
pabora (KatP) 3aJIaHHM 110
TEeMe WIH pa3aey
BapHaHTaM
Ilepeuens 3a1anuii u
Or4er o Breimonnenne  mabGopatopHoi  paboThl, 00paboTka BOIIPOCOB JIJIst
. pe3yiabTaTOB HCIBITAHUM, WU3MEPEHUH, HKCIIEPUMEHTA. 3QIIUTEI
nabopaTopHOU .
a6ote (OJIP) Odopmienue oTyeTa, 3anmTa pe3yNbTaToB nabopaTopHOI
p nabopaTopHoil paboTHI MO OTYETY paboThL, IEpeyYeHb
TpeOOBaHUH K OTUETY
Cucrema CTaHJapTU3UPOBAHHBIX 3aJlaHuH,
KommiekT TecToBBIX
Tect (Tecr) MIO3BOJISAIONIAs aBTOMAaTH3UPOBATh npoueaypy

M3MEPEHUs YPOBHS 3HAHUHN U YMEHHI 00y4aroImerocs

3aJaHui




4. IlepeyeHb KOHTPOJIBHBIX 3aJaHHil WJIHM HHbIE MAaTepHAJbI,
Heo0XoAuMbIe ISl OLeHKH 3HAHM, YMEHMI U HABBIKOB, XapaKTePH3YOIIHNX
3Tanbl (opMUPOBAHUA KOMIIETEHUMI B Ipouecce 0CBOCHHUS M CUMILIHHBI

Jnsl TeKynero KOHTpoJist:

[Tposepsiemast kommnerenius: OIIK-1.3 JlemoHCTpUpyeT 3HAaHHE OCHOBHBIX
3aKOHOB XMMHH U IOHUMAHNE XUMUYECKHUX IPOLIECCOB

Tecmoevie 3a0anus

1. OT™MeThTe NpaBUIIBHBIN OTBET.DJIEKTPOHHASI CTPYKTypa BaJIeHTHbIX AO
anemenTa Ne 20 B HEBO30Y>KJCHHOM COCTOSIHUU:
1) 4s% 2) 4s*4p°4d°4f’; 3) 3d'%4s*; 4) 3p°4s*

2. OTMeTbTe IpaBUIbHBIN OTBET.DsIeMEHT Ne 26 OTHOCHUTCS K CEMENCTBY:
1) s; 2) p; 3)d; 4) f.

3. OT™meThTe IIpaBUIIbHBIN OTBET. BO3MOKHBIE 2JIEKTPOHHBIE KOH(DUTypaluu:
1) 2d% 2) 5d% 3) 3% 4) 1p*; 5) 3p™.

4. OTMeThTE NPABWIBHBINA OTBET.DJIEKTPOHHAS! EMKOCTh SHEPT€TUYECKOIO
MOJAYPOBHSI C OpOUTATIBLHBIM (ITOOOYHBIM) KBAHTOBBIM YHCIIOM (£):
1) 1; 2) 6; 3) 2; 4) 10; 5) 3.

5. OrMmeThTe NpPaBUIIBHBIA OTBET. DJIEMEHT, UMEIOLIUN HAa YETBEPTOM
HHEPreTHUECKOM ypoBHE 21 37€KTPOH, OTHOCUTCS K CEMEUCTBY:
1) d; 2)s; 3) p; 4) f.

6. OTmeTbTe mnpaBuibHBIA OTBeT.llopsAAKOBBIE HOMEp d3JEMEHTa, €CiH
CTPYKTypa BaleHTHBIX 31eKTpoHoB 4f°6s° | paBe:
1) 57; 2) 58; 3) 48; 4) 59; 5) 72.

/. JlonosHUTE NpeayiokeHne. MarHuTHOe KBaHTOBOE YMCIIO AJis N = 2
MIPUHUMAET ..... 3HaueHUs(ui):

8. JlonomHute mpeokeHue. JNEKTPOHbI B aTOME C YHCJIOM MPOTOHOB B
anpe 47 3aHUMAIOT ..... SHEPreTUUECKUX YPOBHEM.

9. OTMeTbTe  MpaBWIBHBIA  OTBET.  YCTOMYMBBIMH  3JIEKTPOHHBIMU
KOH(UTYpaLUSIMH SIBIISIOTCS:
1) d°; 2) d'°; 3) f°; 4) f': 5) d°.

10. OrmetbTe npaBuibHBIN 0TBeT.DOpMyIa, n3o0paxkaroas Apo aToMa
KaJIBLIMSL, 3TO
1) 9Oca; 2) Ca ; 3) ¥ca;  4)®Ca; 5),Ca.

20 (20 p,20n) 20

11. OtMmetbTe paBUiIbHBIN OTBET.Ilepexoa cucTemMbl U3 OJTHOTO COCTOSHUSA
B IPYrO€ COMPOBOXKIACTCS N3MEHEHHUEM:

1) BHyTpEHHEH SHEPTUH;
2) Macchl;
3) paboTHI, COBEPIIIAEMON CUCTEMON;
4) myTH niepexoja.

12. YcraHOBUTE COOTBETCTBHE MEXKIY YCJIOBHUSIMU IEPEX0/la CHUCTEMbl U3
OJIHOT'O COCTOSIHUSI B IPYTO€ U HA3BaHUSIMHU MPOIIECCOB:
Ha3zBanue npouecca YcnoBus nepexona
1. uzoTepMuUeCKHii A) py OCTOSIHHOM JaBJICHUU
2. n300apudecKuit b) nmpu noctostHHOM 00BEME




3. U30XOPUYECKUI B) mpu noctostHHO# TemnepaType

4. agnabaTu4ecKuit ') npu oTCyTCTBUM OOMEHA TETIOTHI
JI) 1pu [OCTOSHHBIX  JIaBIIEHHH U
TEMIIEpaType

13. Otmerbre mnpaBwibHBIA OTBeT.IlepBOMy 3aKOHY TEpMOJUHAMUKH
COOTBETCTBYET MAaTEMAaTUYECKOE BhIPAKECHHE:

1) Q=AU+ W, 3)U+pV=H,
2) AU = U, — Uy; 4) AS = 0.

14.  Ormerbre mnpaBwibHbIH OTBeT. COMNIACHO BTOPOMY  3aKOHY
TEPMOJUHAMHUKN B HW30JIMPOBAHHBIX CHUCTEMAaX CaMONPOU3BOJIBHO HIYT TaKue
MPOLIECCHI, ISl KOTOPBIX:

1) AS =0; 2) AS < 0; 3)AS>0

15. VYcraHoBuTe MOCHEAOBATEIBHOCTh pacuera dHepruu [ubdOca
XUMHUYECKOU peakiuu
a) pacdyeT cyMMbI dHeprui [ m60ca NCXOTHBIX BEIIECTB;

0) onpezeneHue cTaHaapTHHIX YHepruit ['ndoca;
B) pacueTr cymMMbI 3Hepruit [ m66ca mpo1yKTOB peakiiuii;
I') pacder pa3HOCTU CyMM 3Hepruii [ mb6ca mpoJyKTOB U HCXOJHBIX BEIIECTB.

16. VYcraHoBuTe B MpPaBWIBHOM IMOCJIENIOBATEILHOCTH  BO3pacTaHue
SHTPOMHH JUISI POCTHIX BELIECTB:

a) HyO (), 0) rpadur; B) By,

17.  OtmerpTe npaBWIBHBIM  OTBET.TE€PMOJMHAMUYECKHM  YCJIOBHEM
XUMHUYECKOTO PABHOBECHS SIBJISIETCS:

1) AH =T - AS; 3) AH = AS;
2) AH > AS; 4) AH < AS.

18. OTMeThTe paBWIBbHBINA OTBET. Pa3MepHOCTh SHTAIBITUM
1) xJI>x/MOJIb; 3) x/(momab-K);
2) xJIx; 4)J1x/MOJIb.

19. OTMeThTe paBWIIbHBIN OTBET. Pa3MepHOCTh SHTPONHH:
1) xJI>x/mMo0b; 3) JIx/(monb-K);
2) xJIx; 4) I>x/MOJIb.

20. OtMmeThTe TIpaBWIBbHBIN OTBeT. Temnora oOpa3oBanus 1 Mo BOABI U3
npocThiX BemiecTB paBHa 242 kJIx. Temnooit sddekr (xkx) peakiuu
oOpazoBanusi 9 T BOJIBI:

1) 24,2; 2) 96,8; 3) 106; 4) 121.

21. OrtmerbTe mnpaBUibHBIA OTBeT.OHeprusi [ubOb6ca U KOHCTaHTa
XUMUYECKOTO PABHOBECHS CBSI3aHBI COOTHOIIICHUEM
1) k=ko- R 3)S=R-InW;

2) T = AH/AS; 4) AG =—RT: InK.

22. OtmeTbTe TpaBWIbHBIN OTBeT.IIpM yBeNIWYEHUH  TeMIIEpaTyphl
paBHOBecue o0paTuMoii sk30TepmMuueckoit peakiuu N, + 3H, == 2NH;
CMECTHTCSL:

1) BpaBo; 2) BIICBO; 3) HE U3MCHHTCHL.

23. OTMeThTe MpaBWIbHBIN 0TBeT. KnHETHYEeCKOe ypaBHEHHE peaKInu
4POCI; + 30, — P40, + 6CI, 3ammumiercst B BUIE:
1) v = k- [4POCI3] - [30,];

2) v=k - [POCL]" - [O]’;
3) v = k - [POCI]* - [O]".



24. OtmetbTe mpaBuibHbIA OTBET. [lopsimok peakuuu: N, + O, — 2NO
paBeH:
1) 1, 2) 2; 3) 3; 4) 4.

25. OtmeTrpTe mnpaBWIbHBIA OTBeT. [lpu yBemTWYEHWM KOHIICHTPAITUU
BelecTBa A B 3 pa3a CKOPOCTb PEAKIIMU YBEIUUYHUTCHA B Aj(ras) + Bogras) = 2AB a5
1) 3 pa3a; 3) 8 pas;
2) 6 pas; 4) 9 pas.

26. JlomoaHUTE MpEIIoKeHNe. XUMHUECKUE PEaKIuu, MPOTEKAIOIINE B
MIPOTHUBOIIOJIOKHBIX HAMIPABICHUSIX, HA3BIBAIOTCA ... .

27. JlonmomHute mpemsiokeHue. HampamieHne CMENIeHUs paBHOBECHUS TIPH
OKa3aHWH HAa CUCTEMY BO3JIEHCTBHUS, ONIPEICIISCTCS MTPABUIIOM ... .

28. OrmeThTe TIpaBWIbHBIN OTBET. [IpH yBenuuenuu temmeparypsl ¢ 120 °C
10 160 °C (y = 3) ckopOCTh peaKiMy yBEIUIUTCS B
1) 40 pas; 2) 81pas3; 3) 120 pas3; 4) 1000 pas3.

29. VYcTaHOBUTE COOTBETCTBHE MEXKIYy MAaTEMAaTHUYE€CKUM BBIPAKEHHEM
npaBuiia (3aKOHA) U €r0 Ha3BaHUEM

1) k = kg - e E@/RT) A) ipaBuno Baat-T'odda
2)va=vy-y T o0 b) ypaBHeHune AppeHuyca
3)C+@d=K+n B) npaBuio ¢a3 ['md6ca
c® -c®
4) Kc :H I') npuamun Jle [laTense
A B
J1) 3aKOH IEUCTBYIOIIUX Macc

30. OTMeTbTE IPaBUIBHBIN OTBET. | OMOTEHHOM SBISIETCS PeaKIus:
1) N2 (ras) + 3Ho(ras) = 2NH3 ),

Cp) T Oxrasy = COxras);
3) HoO() + NH3 (a5 = NH4OH
4) Hy(ras) + los) = 2HI 1)
31. OT™MeThTe MPaBUIBHBINA OTBET. PACTBOPUMOCTH TBEPABIX BEIIECTB B BOJIC
IPY TIOBBIIICHUH TEMIIEPATYPhl, KaK MPABUJIO:
1) u3MeHseTCs Malo; 3) He U3MEHSIeTCS,
2) TIOBBITIIACTCS; 4) IOHMKACTCH.
32. OT™MeThTe PaBUIIbHBIN OTBET. PaCTBOPUMOCTB ra3000pa3HbIX BELIECTB B
BOJIC MPH IMOHKEHUH TEMIICPATYPhl, KaK MPaBUIIO:
1) u3meHseTCs Malo; 3) MOBHIIIIACTCS;
2) TIOHMXKAETCS; 4) He U3MCHSCTCS.
33. OtmeTbTe NpaBUIIbHBIN O0TBET. KOJIIOWIHBIN pacTBOP OTIMYAETCS OT
MUCTUHHOTO PacTBOpA:
1) KOHIICHTpAITUECH; 3) crocobamu MPUTOTOBIICHUS;
2) TJIOTHOCTBIO; 4) pa3MepaMy YacTHIl pACTBOPEHHOTO BEIIIECCTRA.
34. OtMeTbTe NpaBWILHBIN OTBET. [Ipon3BeIcHHE PACTBOPUMOCTH JIJISt
TpyaHopactBopumoro coeaunenus: Caz(PO,), 3amuceiBaeTcs Kak:
1) TIP = [Ca] + [PO4]; 3) IIP = [Ca*']*- [POL];
2) TIP = 3[Ca] - 2[PO.]; 4) TIP = [Ca®']® + [PO4 ]
35. Ilo KOHCTaHTaM JHCCOIMAIIMM YCTAaHOBUTE IIOCJICIOBATEILHOCTD
YBEJIIMYCHUS CHITBI KUCIIOT



1) Ky (HIO3) = 1,7 -107; 2) Ky (HIO) =2,3 -107",;
3) Ky(HF)=7,0-107% 4) Ky (HCIO)=3,0-10°%,

36. OTmeThTe mpaBWIbHBIN 0TBeT. Hambombiiee yncio noHOB oOpasyercs
PU AUCCOIHALIUU
1) xnopua KambIus; 3) cynbara Gapus;
2) cyabbaTa aTlOMUHUS; 4) autpata xpoma (I1).

37. [Jomonnute TmpemsokeHue. Macca THUIpPOKCHIA HATpus s
npurotoBieHus 1 1 1 M pacTBopa cOCTaBIs€eT ... T

38. VYcTaHOBUTE COOTBETCTBHE MEXKAY THIIOM COJM M BO3MOXKHBIM
BapUAHTOM THIPOIN3a

1) NaNO3 A) TUAPOIIU3 110 KATHOHY

2) CuCl, B) ruaponns3 mo aHHOHY

3) K,S B) ruaponu3 no xatuony u
110 aHUOHY

4) Cr,S3 I') nonublit (HEOOpaTUMBIIT)
THJIPOJTU3

5) CH3;COONH,

39. OTrMeTbTe paBUIbHBIA OTBET. {7151 MogaBiIeHuUs: THIPOJIM3a K PACTBOPY
Aly(SO,); cnenyet 100aBUTH:
1) Al(SO4)s; 3) HNOs;
2) KOH,; 4) H,0.

40. lomomauTe mpeaioxenue. M3 pactBopa cynbdara meau (I11) Bemamaer
rojiy0o# CTYJIEHUCTHIN 0CaIOK MPU JOOABICHUH ... .

41. YcraHOBUTE COOTBETCTBHE MEXIY MATEMaTHYECKUM BBIPAKEHUEM
MpaBuiia (3aKOHA) U €r0 Ha3BAaHUEM

a’-c
1) K . 1—aM A) 3akon ['enpu
2) B =(c ! cp) - 100% b) 3akon Bant-T'odda
cx=K-p B) | 3akon Payns
4) poev =y R-T I') 3akon pa3zBenenust OcTBanibaa
— n
5) IOOp0 - N+n’

42. Tlo KOHCTaHTaM JAWCCOIMAIIMM YCTAaHOBUTE IMOCIIEIOBATEIHHOCTD
YBEJIMYCHUS CUIIBI KHCIIOT
1) Ky (HIO3) = 1,7 -10°7%;
2) Ky (HIO) = 12,3107,
3) K;(HF)=7,0-107%
4) Ky (HCIO) =3,0-10°%,

43. OT™MeTbTe PaBUIIbHBIA OTBET. DJIEKTPOHHASI EMKOCTh SHEPIe€THUECKOTO
MOJAYPOBHSI C OPOUTATIBLHBIM (ITOOOYHBIM) KBAHTOBBIM UnCIIOM ({):
1)1, 2)6; 3) 2; 4) 10; 5)3.

44. JlomomHUTE TIpeiokeHre. MarHuTHOE KBAHTOBOE YUCIIO JIJIst N = 2
IIPUHUAMAET ... 3HAYCHUHU.



45. VYcraHOBUTE B MPaBWIBHOW IOCIEIOBAaTEIbHOCTH BO3PACTaHUE
SHTPOIMHU JUIsl POCTHIX BEIECTB!

a) HyO s, 0) rpadur; B) Bry(p.

46. OtMeThTe NPAaBWIBHBIM OTBET. TepMOJAWHAMUYECKUM YCIOBHEM
XUMHUYECKOTO paBHOBECUS SIBJISIETCS:

I)AH=T - AS; 3) AH = AS;
2) AH > AS; 4) AH < AS.

47. JlononHute mnpemioxkeHue. Temnora oOpa3oBaHuss 1 Moiyii BOABI U3
npocThIX BemiecTB paBHa 242 kJ[x. TemnoBoii a¢dekt peakuuu oOpazoBaHus 9 r
BOJHI ... KJDK.

48. Bpibepure peakuuu, TMOATBEPXKAAIOIINE OCHOBHBIE  CBOMCTBA
THJIPOKCHIa Meau (2+):

1) Cu(OH), + 2NaOH — ocaok He pacTBOpasieTcs;

2) 2CuS0O, + 2NH,OH — (CUOH)2804 + (NH4)2SO4,

3) CU(OH)Z + H2804—>CUSO4 + 2H20,

4) (CUOH)ZSO4 + 8NH4OH — [CU(NH3)4]SO4 + [CU(NH3)4](OH)2 + 8H20

49. Bpibepure mpaBWIBbHBI  OTBET. Peaknuu, MNOATBEPKIAIOIINE
amM(OTEepHBIN XapaKTep THAPOKCH A [TUHKA!

1) Zn(OH), + 2NaOH — Na,[Zn(OH)4];

2) Zn(OH), + H,SO, — ZnSO, + 2H,0;

3) ZnCl, + 2NaOH — Zn(OH), + 2NacCl;

4) Na,[Zn(OH),4] + 4HCI — 2NaCl + ZnCl, + 4H,0.

50. Beibepute nmpaBuiibHbIN 0TBET. KHCIOTHI IpUBEEHBI B Mape:
1) NaHSO3, HMnOy; 3) HI, CH;COOH,;

2) HCI, AIOHSO,; 4) Bi(OH)3, NaHSO:s.

51. Beibepute npaBuibHbIN 0TBET. OKCUA, KOTOPBINA SBISETCS aHTUAPUIOM
KPEMHHUEBOU KHCIIOTHI ATO:

52. lonosauTte mipeyoxenue. M3 pactBopa cynbdara menu (I1) Beimamaet
rojay0oi CTyIEeHUCTBIA OCAI0K IIPU JOOABIEHUH ..... .

53. BribepuTe mpaBuibHbI 0TBET. OCaZOK pacTBOPSIETCS HA CTAIUU:

1 2 3 4
Ca— Ca(OH)g — C&COg — C&(HCOg)Z — C02
1) 1; 2) 2; 3) 3: 4) 4.

54. Bribepute npaBHIbHBIA O0TBET. DOpMysa BBICIIETO OKCHAA JEMEHTA C
3apsiioM siapa +25:
1) 90;; 2) 9,07; 3) O0s; 4) 3,0s.

55. Beibepute npaBuibHBIN OTBET. B psimy npeBpaienuii Bemectsa Xi, X;

9TO:
+HZSO4 (x) +BaC12 + NaOH
Fe ————> X, ———> X, ———> Fe(OH);
1) FeSOy,, FCClg, 3) F62(804)3, FCClz,
2) FeS, FeC|3, 4) Fez(SO4)3, FeC|3.

56. Bwibepute mpaBuiabHBIA 0TBEeT. OKCHA MOJOOHBINA M0 XUMHYECKUM
cBoiicTBam okcuny cepsl (V1) aro:
1) Ca0; 2) Al,O3; 3) FeO; 4) CrO:s.

57. Bribepute npaBuiibHbIN 0TBET. BemiectBa, ¢ koTopeimu pearupyet CaO,
HO He pearupyet P,Os:
1) Bona; 3) rUAPOKCH]I KaJIHs,



2) coJistHast KACJIOTa,; 4) yTrIIeKUCIIbIH ras3.

58. BriOepuTe mpaBWIIbHBIN OTBET. BelecTBa, ¢ KOTOPHIMU pearupyet
COJISIHAs KMCJIOTA!
1) cepHas KucioTa; 3) okcua HATpPUS;
2) okcua hocdopa (V); 4) rupokcu 6apusi.

59. VYcTaHOBUTE COOTBETCTBHE MEXKIY O3JIEMEHTOM H (OPMYJIOH €ro
BBICIIIETO OKCHUJIA:

DJIeMeHT: dopmyia BBICIIETO OKCHIA:
1) yraepon a) 903
2) cepa 0) 3,03
3) Hatpuii B) 9,05
4) aIFOMUHHMA r) 20,
1) 3,0

60. Beibepure mpaBuibHBIM 0TBeT. COeqUHEHUS, B KOTOPHIX CTENEHb
OKHCJIEHUS CEphI paBHA +2:

1) Na,SOy; 2) Na,S; 3) SC|4, 4) Na,S,0;; 5) H,S.
61. BBI6epI/ITe npaBuIbHBINA OTBET. [Iporieccrl OKucaeHus:
2+ 1 -
—1é

3 o, ¢8P 55 o Mn® + 4H o;

) ﬁb+2HI-PO+4§e 2RB 7+ 2m

62 yCTaHOBI/ITC COOTBCTCTBUEC MCKIY nonypeaKuHeﬁ BOCCTAaHOBJICHHA U
YUCJIOM JJICKTPOHOB YYACTBYIOIIMX B IIPOLCCCC

1) CIO'+E *+ne—>Cl +3H 2O A)1l
4 Aane = MnC 2 b) 6

- B)Z

4) CrO‘; +ne ->CrO * A40H I3
) S

63. Jonomnute npepnoxenne. OKUCIUTEILHO-BOCCTAHOBUTEIbHAS PEAKIIMS
P+1,+H,O— H3PO, + HI mpotekaer B ... cpene.

64. BriOepure nmpaBUIbHBIA OTBET. OKUCIHUTEIEHO-BOCCTAHOBUTEIHHBIMU
MPOIECCAMH SIBJISTFOTCSL:
1) B3aMMOMEHCTBHE KUCIOTHI CO MIETOYBIO;
2) prKaBIICHHE jKeJie3a BO BIIAYKHOM BO3JIyXeE;
3) pacTBOpEHHE MOBapEHHOM COJIH;
4) paznokeHne KapOoHaTa KaJbIHUs.

65. VYcTaHOBUTE COOTBETCTBHE MEXIYy COCTABOM HWOHA U CTEIEHBIO
OKHCJICHUS XJIOpa:

1) Cl A)0
2) CIO™ b) +1
3) (3102 B) +2
4) CIO; I) +3
5) c1o; ) +5
E) +7




66. BpiOepute mnpaBuibHbli oTBeT. Koadduument nepen dopmysoit
OKHCJIMTENS B ypaBHEHUH peakiinu, cxema kotopoi: NHz+0, = NO+H,0
1) 1; 2) 2; 3) 3; 4) 5.

67. Boibepute npaBuiibHbI OTBET. CTENEHb OKUCICHUS BOCCTAHOBUTENS B
peaKkiiK, ypaBHEHHUE KOTOPOM:
4K1 +02 + H20 = 2KOH+|2
1) —1; 2) 0; 3) —2; 4) +1.

68. BriOepute mnpaBuibHBIM OTBeT. JKene3o BBITECHSIET METaIbl U3
PacTBOPOB UX COJICH:
1) Zn; 2) Cu; 3) Mn; 4) Ag.

69. Bribepute npaBuibHbIN OTBET. [10oBBINIEHNHE CTEIIEHN OKUCIEHUS CEPBI
0 CXeMe IMpEeBpallCHHUS

CuS — CuSQOq4 (ot — 110)
1) ot +2 mo +3; 3) ot —2 no +4;
2) or —2 1o +2; 4) ot —2 1o +6.

70. BriGepure mpaBWiIbHBI OTBeT. YpaBHeHue HepHcra moO3BOJSET
paccuuTaTh:
1) HanpspKeHHE,
2) CHUITy TOKa;
4) 3IIeKTPO/IHBIM PAaBHOBECHBIN MOTEHITHAI;
5) cTaHAapTHBIH 3JICKTPOIHBINA TOTCHIIUA.

71. JlomonHuTE MpeIoKeHne. | ambBaHUIECKHI SJIEMEHT C OJJMHAKOBBIMU
AJIEKTPOIAMHU U Pa3HBIMU KOHIICHTPAIMSIMH COJICH HAa3bIBACTCA ... .

72. BuiOepute MpaBUIBHBINA OTBET. B ralbBaHUYECKOM 3JIEMEHTE KaTOIOM
CIIY>KUT 3JIEKTPOJI C MOTCHIIUATIOM:
1) Ootee MONOKUTEIBHBIM;
2) MEeHee TIOJI0KHUTEITLHBIM;
3) HyJEBbIM;
4) paBHOBECHBIM.

73. JlomoyHUTE TPEIOKESHHUE. ... - 3TO DJIEKTPOJ Ha KOTOPOM TPOTEKAET
MPOIECC BOCCTAHOBIICHUSI.

74. YcTaHOBUTE TMPaBWIBHYIO TOCJIEIOBATEIBHOCTh Bo3pacTanus OJ[C
rajlbBAHUYECKUX JICMECHTOB:
1) () Cd°|Cd*|| Ag*| Ag’ (+);
2) (-) zn°l zn®* || Ag"| AQ® (+);
3) (-) Fe®| Fe*' || Ag"| Ag°® (+);
4) (-) Cu’|Cu* || Ag'|Ag° (+).

74. BpiOepuTe mpaBWIBHBIA OTBET. B mporecce 3IeKTponmn3a, aHo.

MOJIBEPTAIOIINIACS PACTBOPCHHIO, CUUTACTCSI:
1) aKTUBHBIM;
2) UHEPTHBIM;
3) cTaHaapTHBIM;
4) paBHOBECHBIM.

75. BoiGepute npaBuibHbIN 0TBET. [lepBolit 3akon dapanest ycraHaBIMBaET
CBSI3b MEXK/IY:
1) mMaccoii BelIecTBa U KOJIUYESCTBOM DIICKTPUYCCTBA;
2) Maccoii BEIIeCcTBa U €ro YKBUBAJICHTOM;
3) Maccoii BelecTBa U CHIION TOKa,;



4) Maccoii BemecTBa U HaPSHKCHUEM.
76. BriOepute nmpaBWIbHBINA OTBET. [lepBOOUEpETHBIM TIPOIIECCOM Ha aHOJIE
IIPH AJIEKTPOJIH3E SIBISIETCS MPOIIECC C TIOTEHITUAIOM:
1) oTpHIaTeIbHBIM;
2) HarOOJTBIITUM;
3) HAaUMEHBIIIHNM;
4) HyNeBBIM.
78. BwiOepute mpaBuibHbIN O0TBET. [Ipn 35ieKTpomM3e BOJHOTO pacTBopa
K,;SO,4 Ha xatoje npoTekaeT nporecc:
1)K +ée=K"%
2) 2H,0 —4é=4H" + O,1;
3) 2H,0 + 2¢ — 20H + H,1.
79. YCcTaHOBHTE COOTBETCTBHE MEXKIY JIEKTPOJOM U CXEMOU MPEBpAICHUS
npu anekTposnse paciiasa NaCl:

1) karon A)2H+ 2¢ —H,

2) aHon b)Na’ + & — Na’

B) 2CI" — 2¢ — Cl,
I')40H —4¢— O, +2H,0

80. Homonnute mpeanoxxkenue. PaspyiieHrne MeTamioB U CIUIABOB MO
JNEUCTBUEM OKPYKAIOIIEH Cpe/ibl Ha3bIBACTCA ... .
81. BriGepuTe mpaBUIbHBIN OTBET. XUMHUYECKAsT KOPPO3HS TPOTEKAET:
1) B pacTBOpax 3JIEKTPOJIUTOB;
2) BO BIaxxHOU aTMochepe
3) B cpenax He MPOBOJSIINX TOK;
4) B IOoYBe.
82. BniOepute mnpaBHIBHBIA OTBET. OJEKTPOXMMUYECKAS KOPPO3MUS
MIPOTEKAET B!
1) pacTBOpax 3JMEKTPOJIUTOB,;
2) cpenax HeMmpOBOIAIINX TOK;
3) CHJIbHO HAarpeThIX ra3ax;
4) cyxoit atmocdepe.
83. Bribepute npaBunbHbINA OTBET. [Ipy MOBBIIEHHOH BIaXKHOCTH Hauboee
KOPPO3UOHHO-aKTUBHBIM Ia30M SIBJISIETCS:
1) CO; 2) Na; 3) SO,; 4) CO..
84. Bribepute mnpaBuibHBIN OTBeT. I[IpoTekaHue KOPpO3MH CBSI3aHO C
sHepruein ['mub0ca, npu 3Tom:
1) AG > 0; 2) AG < 0; 3) AG =0; 4) AG > 1.
85. Bribepure npaBWIbHBIN OTBET. AHOAHOE OKHCIICHHE METayUia MpU
ANEKTPOXUMUYECKON KOPPO3HH MOXKHO MPEACTABUTH PEAKLIUEH:
1) Me® - é — Me™;
2) 2H'+ 2é¢ —Hj;
3) O, + 2H,0 + 4¢ —-40H ;
4) O, + 4H" + 4 —2H,0.
86. BoiOepute mnpaBuibHbI OTBET. PoJb KaTOAHOrO TMOKPBITHUS Ha
KEJIE3HOM U3JEJNHN MOKET BBITOJIHATh METALI:

1) Mg; 2) Al, 3) Sn; 4) Zn.



87. BeibepuTte mpaBMIIbHBIN OTBET. POIb aHOTHOTO MOKPHITUS HA HUKEJIEBOM
U3JI€JIMU MOKET BBITIOIHATH METAJLL:
1) Cu; 2) Ag; 3) Sn; 4) Zn.

88. YcraHoBUTE COOTBETCTBHE MEXKIY CIIOCOOOM 3aIUTHI METAIOB OT
KOPPO3HH U IPUMEPOM:

1) U3MEHEHNE CBOWCTB CPEIbI A) XpoMHUpOBaHUE
2) U3MEHEHHE CBOWCTB KOppoaupytoniero | b) ucronb3oBanne MHTHOUTOPOB
MeTasuia KOppO3UU
3) 3alUTHBIE TOKPBITUS B) o6e3xupuBaHre MoBEpXHOCTH
U3JIeTs
') nerupoBanue

89. J[omomnute mnpemioxenue. I[IpsMoe B3aMMOACHCTBHE METANIOB C
KHCJIOPOJIOM C 00pa30BaHUEM OKCHIOB XapaKTEPHO IS ... KOPPO3HUH.

90. BwiOepute mpaBuiIbHBIA  OTBeT. Hawmbombinee  KOMMYECTBO
AIEKTPUYECTBA MOTPEOYETCS M1l MOTYyUEHUS ITyTeM DJIEKTPOJIM3a (BBIXOJ IO TOKY
npuHaTh paBHbIM 100 %) 1 rpamma:

1) Cd; 2) Hg; 3) Cu; 4) Mg.

91. Homomnute mpennoxeHue. llpu snexTponm3e pacTBOPOB MPOIECCHI
BBIJICTICHUS BOJIOPO/IA U OCAKICHUS METAJUIOB TIPOUCXOMST Ha ... .

92. BwiOepute mpaBuiIbHBIA OTBET. [IpHm 3nekTposm3ze BOIHOTO PacTBOpA,
coaepxkamiero Hutpatel prytu (I11), meau (II), Hukens (II) u xanusg B cTaHIAPTHBIX
YCIIOBUSIX, TOCJIEIOBATEILHOCTD BBIJCIIEHUSI METAIJIOB HA KaToIe:

1) Cu, Hg, Ni, H2, K; 3) Hg, Cu, Ni, K;
2) Hg, Cu, Ni, K, Hp; 4) Hg, Cu, Ni, Ha.

93. Bribepute mpaBmibHbIH oTBeT. [Ipm 3mekTponm3e pacTBopa Xiopuaa
menu (I1) na karoae Boiaenuiaock 12,7 r menu. O6beM rasa (H.y.), BbIICIUBIIETOCS
Ha aHOJIe, paBeH:

1) 8,96 m; 2) 6,72; 3) 4,48; 4) 2,24.

94. BribepuTe npaBUIbHBIN OTBET. [Ipy mpormyckaHuu 3JIEeKTPUIECKOTO TOKa
yepe3 pacTBOp HUTpaTa cepedpa Ha yroJIbHOM KaTo/i€ BbIAETSETCS:
1) kucnopon; 3) Bogopo;

2) cepebpo; 4) Bona.

95. BmiGepure mnpaBmiabHBIA oTBeT. OJ[C ranpbBaHMYECKOTO D3JIEMEHTA,
COCTOSIIIIETO U3 JKENE3HOTO U CepeOpSHOTO 3JEKTPOAOB, MorpyxeHuoix B 0,1M
PacTBOPHI UX HUTPATOB PaBHA!

(E°(Fe®*IFe®) = —0,44 B; E°(Ag*/AgY) = +0,799 B)
1) 1,24 B; 2) 1,21B; 3) -1,24B; 4)-1,21B.

96. BriOepute mpaBWiIbHBIA OTBET. JJI1 JOCTHKEHUS HAUOOJBIIErO 3HaUe-
Hust DJIC rajnbBaHMYECKOTO AJIEMEHTA, OJTHUM M3 JIEKTPOJIOB KOTOPOTO SIBISETCS

o o 0,5 2+, 0\ _
CTaHIAPTHBIN IMHKOBLIH 3ekTpo (£ (Zn~ /Zn”) = -0,76 B), B kauecTBe BTOPOIO
HE0OXOAMMO UCTIOJIB30BATh CTAHIAPTHBIN IICKTPO/I;:
1) cepeGpsmsiii, (E(Ag/Ag) = +0,80 B)
2) MapraHIeBbIi, (EO(Mn2+/Mn0) =-1,18 B)



3) HUKEICBBIH, (EO(Ni2+/NiO) = -0,25 B)
4) menmmiia, (E°(Cu”1cu®) = +0,34 B)
97. VYcraHoBHTE TNPABHIBHYIO MOCIEA0BATEIBHOCTh Bo3pacTanus JIC
rajJbBaHUYECKUX DJICMEHTOB:
1) (-) Mg’ [Mg”" || Co°" | Co” (+);
2) () zn°l zn®* || cu® e’ (+);
3) (1) e’ lcu® Il AgT| AQ® (+);
2) () cd’| cd®™ || Fe*" | Fe® ().
98. BmiOepute mnpaBwiIbHBIM oTBeT. Ilpm pabore MeITHO-ITUHKOBOTO

raJJbBAHUYCCKOT'O 9JICMCHTA Ha aHOAC ITPOTCKACT IIPOLCCC:
_ 2+ 0 - 2+
1) Zn°-2e=2Zn""; 3) Cu —2é=Cu’ -

__ 0 24 0 _ A0
2) Zn2++2e=Zn; 4) Cu” +2¢=Cu.
99. BwiOepute NMpaBWIBHBIN OTBET. DIEKTPOIHBIA MOTEHIIMAT XPOMOBOTO
aJIeKkTpoa, morpykeHHoro B pactBop CrCl; ¢ konnenrparueit 0,01 Mosn/i

1) EP=-0,744 + @ -19 0,01 (B);
2) EP=-0,913 + ﬁ' lg 0,01 (B);
3) EP=-0,744 + ﬁ' I 0,01 (B)
4) EP=-0,913 + @' g 0,01 (B)
100. Boibepute  mpaBWIIBHBI  OTBET. IIpu OKHUCJIUTEIBHO-

BOCCTaHOBHTEIBHOHN peakiuu B HeUTpalbHOU cpene nepmanranat kanms (KMnOg)
BOCCTAHABIIMBAETCS C 00Opa30BaAHUEM:

1) Mn**: 2) MnO2; 3) Mn; 4) KoMnOa.
KonTpoJibHbIe 3a1aHus
TK1

3anaya 1. Ucnonesys meron BC, cxemarnueckun n3o0Opa3uTe M3MEHEHUS B
AIIEKTPOHHOM CTPYKType aroma yriepoja B Ipoleccax BoO30YyXKICHUA U
ruOpumu3ann npu  obpazoBanmu  moiekyn CCl, u  CH3Cl.  Tlokaxwure
CXEMAaTUYECKH, ¢ KaKUMHOPOUTAISIMA aTOMOB XJIOpA M BOAOPOJA MEPEKPHIBAIOTCS
ruOpuaHble opOuTanu atoma yriaepoaa. OxapakTepusylWTe MOJSPHOCTb OO0OUX
COEIMHEHUM.

3amaua 2. Pomanun kamusa KSCN mpu no6aBieHUM K PacTBOPY COJIH
(NH,);S04-Fe,(SO4); cesi3biBaet non Fe** B pomanoBoe xeie30, a mpu 100aBICHAN
K pactBopy cosii 3KCN - Fe(CN);z He cBsa3biBaeT. Kakast u3 3Tux cojiei 1BOMHAs U
Kakas komiuiekcHas? [IpuBennure ypaBHeHuUs AuccoUalii 00enX coJiel B BOJHBIX
pacTBopax.

3agauva 3. Ilpu nelictBuu XJ10poBo1opoaHON KucaoThl Ha 0,10 T Metanna u3
pactBopa BbIaenuioch 0,969 Mi Bogopona, KOTOpBIM coOpainu Haja BOJIOM Mpu
19 °C u 105,1-10° I1a. Berancante MOSPHYIO MACCY SKBHBATCHTA METAIIIA, CCIH
naBienue mapa Boapl npu 19 °C pasno 2,2-10° ITa.

3amaya 4. PaccuuraiiTe MOJSIpHYIO Maccy »SKBuBajeHTa (ochopHoit
KHUCJIOTBI B pEeaKLuu



H3PO4 + Ca(OH)2 = CaHPO4 + 2H20.
3agaua 5. Paccuuraiite MmosisipHyto Maccy skBuBasieHTa Ba(OH)2 B peakiiuu
Ba(OH)2 + H2S04 = BaSO4 + 2H20

3amaua 6. PaccumraiiTe MOJSIpHYIO MacCy DKBHBAJCHTa ejle3a B OKCHIIC
xenesa, ecim n3BectHo, uTo 80 r Fe203 conmepxkat 56 T xenesza ?

3amava 7. Ompenenure MOJSPHYIO MacCy OKBHBAJCHTa KaJMHS, €CIIH
W3BECTHO, YTO MPHU pacTBOpeHHH 10 I KaaMHUs B COJITHOW KUCJIOTE BBIICISACTCS 2 J1
BOJIOpPOJIa TIPH H.Y.

3agaya 8. B kakom konmdectBe NaOH conmepuTcst CTOJNBKO ke MOJjei
SKBHUBAJIEHTOB, cKOJbKO B 168 r KOH ?

3agaya 9. 0,934 r meranna BRITECHWIM W3 KUCIOTH 348 MJI BOJOpoaa IpHU
H.y. Onpenennte MOJISIPHYIO MacCy SKBUBaJICHTa METaJIa.

3amaga 10. Kakoit o0bem Bomopoaa moTpebyercs uisi peakuuud ¢ 5,6 1
KHCIIOPOJIa TIPH MOTYYSHUHU BOJIBI TIPH H.Y.?

K2

3amaya 1. YcraHOBHUTE BO3MOYKHO JIM BOCCTAHOBJICHHE MPU TEMIIEpaTypax
298 u 1500 K Bomopomom okcuaa amromunausi (III) mo cBoGomHOro Merania 1o
YpaBHEHUIO:

3How + 2A1:030) — 4Alw + 3H20.

3anaya 2. [IpousBenenue pactBopumMoctu cyiabpuaa maraus (MgS) npu 25
°C pasHo 2,0-10 . O6pasyercs mu ocafok Cymb(Guna MarHus IpH CMEUTHBAHHH
paBHbIX 00beMOB 0,004 H. Mg(NO3), u 0,0006 H. Na,S? CreneHu qucconyanun
BCEX 3JICKTPOJIMTOB NPUHATH PABHBIMU €HHHUIIE.

3amauda 3. [Ipu uccnenoBaHNM KMHETHKH PEAKLMU pachajga JUMETHUIOBOTO
a¢upa ObUTH MOTYUYEHBI CEYIOIINE JTaHHbIE:

t, C 390 777 1195 3150 00
[loBbI11IEHTE 1,28 2,35 3,33 6,23 8,25
aBJICHUS
Ap,Ta-10°*

HauanpHOe paBneHuwe aumMeTusoBoro 3dupa 4,16:10* Tla. Paccumraiite
NOPAJIOK PeaklMi U KOHCTAHTY CKOPOCTH pacrnaja IMMETUIIOBOro 3pupa.

3amaua 4. Onpenenute TeMmmeparypy 3aMep3aHHsl W KUIIEHHS PacTBOpa,
coaepxamero 1 r Hurpoodensona CgHsNO; B 10 r 6eH3051a. I0YIITHOCKOTMYECKasI
(Kg) u kprockonmueckas (Ky) koncrautsl 0eH3ona (CgHg) paBusl 2,57 °C u 5,1 °C.
Temneparypa kunenusi uuctoro Oenzona 80,2 °C, Temmeparypa 3amep3aHusl
oensoma 5,4 °C.

3amaua 5. PaccumtaiiTe TONIMHY HUKEIEBOTO TOKPHITUS Ha CTAJILHOM
M3CINN TIOBEPXHOCTBIO 1 M° M H3MEHCHHE TOJIIMHBI HUKEICBOTO aHOZA
TOBEPXHOCTBIO | M’ IIPH HIEKTPOXHMHIECKOM HUKEITHPOBAHHH B TedeHue | 4 u3
BOJTHOTO PAacTBOpPa HAa OCHOBE Cyibh(hara HHUKEJS, €CIM KaToJAHasl IIOTHOCTh TOKa
coctaBmia 100 A/MZ, anomHas — 50 A/M°. Bexox 1o TOKY HUKEJsl Ha KaToJie
coctasui 0,8; va anoze — 0,9. [TnotHocTs HUKETS p = 8,9 r/cm?.

3agaua 6. Yemy paBHa nHopmanbHOCTh 30%-HOrOo pactBopa NaOH,
MI0THOCTH KoToporo 1,328 r/mn? K 1 1 atoro pactBopa mpuOaBUIM 5 J1 BOJIBI.
Boluucnute nporeHTHY0 KOHIIEHTPALMIO TTOJyYeHHOTO pacTBOpAa.



3amaua 7. K 1 n 10%-noro pactBopa HNO; (mmoraocts 1,054 /M)
npubaBuiu 2 1 2%-HOro pactBopa TOW ke Kuciaotel (miotHocth 1,009 r/min).
Brrurcnute MOJISPHYIO KOHIICHTPAIUIO TTOTyYEHHOTO PacTBOpa.

3amaua 8. Kaxkoit 06béM 0,4H. pacTBOopa €IKOro HaTpa HEOOXOIUM ISt
HelTpanmm3auuu 30 mu pactBopa, copepxamero 0,2942 r H,SO,? UYemy paBHa
MOJISIpHASI KOHIICHTPAIIHS paCTBOPa CEPHON KUCIIOTHI?

3amaga 9. Ckomnbko rpamMMoB cyibdata sxenesa (I1) (FeSO4,-7H,0) namo
B3sTh 111 mpurotoiienust 300 mi 0,06 H pacTBopa.

3agaya 10. Omnpenenute TEIIOTY o0O0pa3oBaHUs MPOAYKTa pEaKIUU

(mpeaBapuTeabHO Mo10epuTe KOIPHUIIMEHTHI):
Hzo(r) + COz(r) + CUO(T) = CU2C03(OH)2(T); AH° p— -101 xJIx

3amaya 11

[To TepMOXMMHYECKUM YPABHEHUSM PACCUUTANTE CTAHAAPTHYIO YHTATBITHIO
oOpa3oBaHUs HCXOJTHBIX peareHTOB (TpenBapuTeIHHO noadepuTe
KO2(pPULIUEHTHI):

Mg(NO; ), =MgO g, + NO, +Oyp; AH®,=510 k[T

3anaya 12. Kakue u3 nepedyncaeHHbIX OKCHUAO0B MOTYT OBITh BOCCTAHOBJICHBI
amomunuem mpu 298 K: CaO, FeO, CuO? Hamummure ypaBHEHHS peakIuil,
MPOBEIUTE HEOOXOAUMBIE PACUETHI.

3anaya 13. Kakue u3 nepeuncieHHbIX OKCUAOB MOTYT OBITh BOCCTAHOBJICHBI
BOJIOpOJIoM J10 cBoOogHOoro Metayia npu 298 K: Cr,O3, MgO, NiO? Hanummre
ypaBHEHUS PEaKIuii, MPOBEAUTE HEOOXOINMBIC PACUETHI.

3amaua 14. TemmnepaTypa KHUIIEHHS pacTBopa, cojaepxkamiero 3,05 1
6emsoitnoit kucnotel CeHsCOOH B 125 t xmopodopma, 61,88°. Temmeparypa
kunennst  xaopodopma 61,12°. Berumcants 30YIUIHOCKOIMYECKYI0 KOHCTAHTY
xjopodopma.

3anaga 15. PactBop, conepsxkammii 8,55 r Hekoroporo Hesnektponura B 100
r BOjbI, KpHcTammsyercs npH —0,465° BHIYHCIHTE MOJNEKYIAPHYIO MAaccCy
pPacTBOPCHHOTO BEIIECTBA, 3HAsl, YTO KPHUOCKOIWYECKass KoHcTaHTa Boabl 1,86
rpa.

TK3

3amaua 1. Ilpm smekTponu3e BOAHOTO pPacTBOpa THUAPOKCHIA Kalus C
WHEPTHBIMH SJIEKTPOJIaMU Ha KATOJE BBIACIUIICS MOJICKYJSIPHBIA BOJOPO, 00bEM
KOTOpPOro IpHU HOpPMaJIbHBIX ycioBusx paBeH 11,2 n. Kakoit 00beéM kuciopoxaa
BBIJICJIUTCS IPY 3TOM Ha aHOAE?

3agaua 2. [Ipu 3nekTpoan3e BOJHOrO pacTBOpa XJIOpHJIa LIMHKA HA aHOJIE
BBIZICTUIICS XJIOp 00bEMOM 26,88 11 (HOpMalbHBIE YCIOBUS), @ HA KaTOJE — IMHK
Maccou 62.4r.

CuuTas BIXOJ XJI0pa KOJIMYECTBEHHBIM, ONIPECIIUTE BBIXO/] IIMHKA.

3amava 3.IIpu smekTposn3e BOAHOIO pactBopa cyiabbarta Hukens (I1) Ha
KaToJ€ MOJYYWIU HUKeJIb Maccor 177 T, BeIxos kotoporo coctaBui 75 %. Kakon
00BEM KHCJIOpPOJIa BBIACIMUTCS MPH ATOM Ha aHojae? BBIX0a KHCIOpOJa CUMTATh
KOJIMYECTBEHHBIM.

3amaua 4. OguH U3 CHOCOOOB MPOMBINIIEHHOTO TOJYYCHHS] KalbIUS —
AJIEKTPOJIU3 PACIUIABIICHHOTO XJiopuaa Kambius. Kakas macca metamia OyaeT
MOJIy4eHa, €CJIM HM3BECTHO, YTO B pPE3yJbTaTe HJICKTPOJU3a BBIICIUIICS XJIOP
00seéMoM 896 11 (HopMabHBIE yCITOBUS)?



3agavya 5. OnpegenuTe 3JE€KTPOJIHBIA MOTEHIMAN KaJIMHEBOIO 3JIEKTPOJa
npu Temnepatype 298 K, morpykenHoro B pactBop cyinbdara xagmus (I1) c
aKTUBHOCTHIO MOHOB Kaamusa 0,1 Moab/II.

3anava 6. [Torenuman megHoro anexktponaa npu 298 K B pactBope ero conu
CuSO, paseH (+ 0,3075) B. PaccunTaiite akTuBHOCTS HOHOB CU®* B pacTBOpE.

Bamaua 7. Paccumraiite DJIC smementa Cu|Cu”||Cd*|Cd , mpu 298 K u
aKTMBHOCTH MOHOB CU*'m Cd2+, paBubix coorBeTcTBeHHO 0,1 m 0,01 mosb/m.
3anummTe TOKOOOPa3YIOIIYIO PEAKIIHIO.

3amaua 8. [lpu M3roTOBIEHWM TIEYATHHIX IIJIAT MPOU3BOISAT TPaBICHUE
(OKHCIIEHHE) TUIEHKHM MEAM, HAaHECEHHON Ha mnosimMep. Onpenenute, MOXKHO JIH
UCIIOJIb30BaTh B KAueCTBE OKHUCIMTEN TPUXJIOPHUI Keje3a, T.e. MOWIET Ju
peakuust: Cu + Fe** — Cu* + Fe**

Ipu axtuBHOCTX HoHOB Fe** n Cu®, paBHbIx 1 Moms/m 1 298 K.

3amaua 9. [lpu paduHuUpOBaHHM CBUHIIA C MPUMECSIMHU cepedpa B BOJIHOM
pactBope (propocunukara ceunia Pb[SiFg] Ha cBUHIIOBOM KaToJie BBIAEIUIIOCH 3a
0,5 gaca 2,07 r cBuHua. KakoBa BeJIMYMHA MPOILICAIIETO TOKA M KAaKOB Pacxojl
SHEPruu Ha padUHUPOBAHUE, €CIIH HAMPSKEHUE MPU paUHUPOBAHUH COCTABHIIO |
B, a katoanslif BbIXOA MO cBUHIA N0 TOKy — 98 %. I'me okaxyTtcs mpumecu
cepebpa nociie pahuHUPOBaHUA?

3amaua 10. PaccuwrtaiiTe TOK B TIIeNMH, MacCy BEIIECTBa, KOTOPOE
MOJABEPIVIOCH PA3JI0KEHUIO U BBIXOJl KUCIOPOJa MO TOKY (B %) MpH 3JIEKTPOJIU3E
BOJIHOTO pacTBOpa CyJb(aTta Kajausi HA HUKEJIEBBIX AJICKTPOJaX, €CIU 32 5 MUHYT
3JIEKTPOJIN3a HA KAaTOJE BhIACIUIOCH 4 MJI Ta3a, Ha aHojae — 1,8 mi raza npu 298 K
1 naBienuu, pasaom 99,67 xlla.

3amaua 11. Kakue BemectBa U B KakOM OOBEME MOXKHO MOJIYYUTH MPHU
HOPMAJIBHBIX YCIIOBUSIX Ha HEPACTBOPHMBIX OJEKTPOJAX TMPU DJIEKTPOJIU3E
BoaHOTO pactBopa KOH, ecnu mponyctuth Tok 13,4 A B TeUeHUHU ABYX 4acoOB?

3amaua 12. OnoBo cmasHo ¢ cepeOpom. Kakoit u3 mertaiioB Oynaer
OKHUCJISTHCS MPU KOPPO3HH, €CIIM ITa Tapa METAIUIOB MONAACT B MICIIOYHYIO Cpey?
OtBer pmaiite Ha ocrHoBaumu Bbruciaenns JJIC u AG® o6pasyromerocs
raJIbBAHUYECKOTO DJIEMEHTA.

3amaua 13. XKenezo mokpeiTo xpomom. Kakoit u3 wmetaywioB Oyjaer
KOPpPOAUPOBAaTh B Clly4ae HAPYIIEHUS TOBEPXHOCTHOTO CJIOS TIOKPBITUS B
aTMoc(epe MPOMBIIUICHHOTO paiioHa (BIaXHbIH BO3nyX coaepxkuT CO,, H,S,
SO,)? CocraBbTe cXeMy TMpPOIECCOB, TMPOMCXOJAIIMX HA  DIIEKTPOAAX
00pa3yolIerocs ralbBAHMYECKOTO 3JIEMEHTA.

3amaua 14. OmnpenenuTe BO3MOXKHOCTb JJIEKTPOXUMHUYECKON KOPPO3UU
m3gemns w3 cuama B 0,02 M pactBope Pb(NO3), mpu temmeparype 25 C u
CJIEIYIONTUX OTHOCUTEIBHBIX MApIUAIBHBIX JABJICHHUSIX BOJOPOJA W KUCIOPOA:
pHy) = 1.2; p(O,) = 0,8. Hamummre ypaBHEHHsS aHOJHOTO W KaTOIHOTO
POLIECCOB.

3agaya 15. CKOIbKO M KaKOTO MeTajlia IMPOKOppOAMpoBalio, eciu napa Cu—
Zn naxoawnack npu pH 12 B Tedyenue 2,5 MMH Npu KOMHATHOM TEMIIEpAType.
Y cTaHOBIIEHO, YTO MPH 3TOM BbIJIeUI0Ch 28 M1 H, u moriotuiiock 56 mit O,.

OTt4et no 1adopaTopHoii padore

Jlabopamopnasa paboma Ne 1. llpaBuma 1o TeXHUKE OE30MMACHOCTH B
XUMHUYECKOH J1abopaTopuu



OTt4eT 0 paboTe JODKEH BKIIFOYATh:

a) Ha3BaHUE BBINOJIHIEMON pabOThI, LIEb;

0) mpaBuiIa MOBEACHUS B XMMHUECKOH TabopaTopuu;

B) MpaBuJjia MPOTUBOIOKAPHOU OE30MaCHOCTH;

I') IPaBWJIA TIOBEJEHUS IPU HECUACTHBIX CIIydasiX;

1) IEpEYEHb, ONUCAHUE U PUCYHOK MEPHON XUMHUYECKOW NTOCYIbI;
€) BBIBO/IBI.

Jlabopamopnas paboma Ne 2. OCHOBHBIC TIOHSATHUS U 3aKOHBI CTEXUOMETPHHU.
Omnpenenenre MOJISIPHON MacChl SKBUBAJICHTA METaJlIa

Otuet 0 padoTe AOHKEH BKIIOYATh:

a) Ha3BaHUE BBIMOJIHIEMON paboOThI, LIEb;

0) nepeuncieHue 060PyJ0BaHUS U PEaKTUBOB;

B) KpaTKHe TEOPETUYECKUE TIOJIOKEHUS;

I') X0/ pabOThI: KPaTKOE ONMHUCAHNE METOJUKHU ONpEesICHUs IKBUBAJICHTA
MeTaa;

1) pPUCYHOK TpuOopa, HCMOJIb3yeMOTO JJi OMNpEIeSIeHUs] SKBUBAJICHTA
MeTaa;

€) TaHHBIE OIbITA:

) pacdeT ONBbITHOM MOJIIPHOM MacChl IKBUBAJIEHTa METaJIa HA OCHOBE
3aKOHa YKBUBAJICHTOB, OIIUOKHU OIBITa a0COIIOTHON U OTHOCHTEIIHLHOM;

€) BBIBOJIBI.

Jlabopamopnas pabomwur Ne 3. OnpeneneHue TeEMIOBBIX 3(H(HEKTOB
XUMHUYECKUX PEAKLIUI

Otuyet 0 paboTe T0HKEH BKIIFOYATh:

a) Ha3BaHME BBIMIOJIHIEMOMN pabOTHI, 11€J1b;

0) mepeyrciieHne 000PYyI0BaHUS I PEAKTHBOB,;

B) KpaTKOE TEOPETHUECKOE BBEJICHUE 10 TEME;

') PUCYHOK YIIPOIIEHHOTO KaJlOpUMETpa

B) MOPSJIOK BBIMOJHEHUS paOOThI;

r) JaHHbIE OMbITAa M HAa UX OCHOBE pacyeT TerioBoro 3ddexra peakuuu
HEUTpAIN3AINH;

1) BEIBOJIBI.

Jlabopamopnass paboma Ne 4. Xumuueckas KUHETHKa. BiusHue
KOHIIEHTPAI[UU Ha CKOPOCTh XUMUYECKOHN peaKIuu
OtuyeT 0 paboTe JT0HKEH BKIIFOYATh:
a) Ha3BaHUE BBITIOIHSAEMOMN pabOThI, I1€JTb,
0) nepeunciaeHrue 000pyI0BAHUS U PEAKTUBOB,
B) KPaTKOE OMUCAHNE METOIUKH IMPOBEICHUS OTIBITA;
€) KpUBbIE 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIMK THOCYIb(aTa
HATpHUS
€) HamKcaTh YpaBHEHHUE PEAKIIUU M MAaTEMaTHIECKOE BBIPAKECHUE 3aKOHA
JACHCTBYIONIUX MACC JIJISl U3YYCHHBIX XUMHUECKUX CHCTEM;
) BBIBOJ] O 3aBHCHMOCTA CKOPOCTH pPEaKIuh OT KOHIICHTPAIU!
pearupyronux BEIeCTB.

Jlabopamopnas paboma Ne 5. CiocoObI BEIpOXKEHHS COCTaBa PaCTBOPOB.
[TpuroToBieHNe pacTBOPOB 3aJaHHON KOHIICHTPAITHH U3 OoJiee
KOHIICHTPHUPOBAHHOTO PACTBOPA»



OTt4eT 0 paboTe JODKEH BKIIFOYATh:

a) Ha3BaHWE BBIMOJIHIEMON pabOTHI, 11EJTh;

0) nepeuncieHue 000PYIOBaHUS U PEAKTUBOB;

B) KpPaTKyHO METOJIMKY BBITIOJTHEHUS OITBITA;

r) pacdyerhl 00BeMa KOHICHTPHUpOBaHHOTO pactBopa comu  (V),
HEOOXOUMOTro JJisi TPHUTOTOBIICHUS pacTBOpa 3aJaHHOW  KOHIICHTpAIlUH;
mepecuyeTa MacCoOBOM  JOJM  MPHUTOTOBIEHHOTO pacTBOpa B  MOJIAPHYIO
KOHIIEHTPAIMIO, HOPMATbHOCTh, MOJISUTBHOCTh M TUTD;

1) BBIBO/IBI.

Jlabopamopnas paboma Ne 6. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

OTt4er 0 paboTe TODKEH BKITIOYATh:

a) Ha3BaHME BBITIOJIHIEMOM pabOTHI, 11€J1b;

0) nepeuncieHue 000pya0BaHUS U PEAKTUBOB,;

B) KpaTKHE€ TEOPETUUECKUE BBEICHMUSI, OTIPEICTICHUS CICIYIONTUX MTOHSTHH:
OKHCJIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE, BOCCTAHOBIICHNUE;

T') TOPSIIOK M XOJT BBITTOJTHEHHMSI OTTBITOB 110 U3YYCHHUIO OKUCITUTEIHHO-
BOCCTAaHOBUTEIHHBIX PEAKITHH;

1) YpaBHCHHS, TPOBEACHHBIX OKUCITUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKITUH,
COCTABJICHHBIX C YYETOM 3JIEKTPOHHO-UOHHOTO METO/1a;

€) BBIBOJIBL.

Jlabopamopnas paboma Ne 7. N3mepenne DJIC raibBaHUUECKOTO JIEMEHTA

OTt4er 0 paboTe TODKEH BKITIOUYATh:

a) Ha3BaHKE BBIMOJIHIEMOU pabOTHI, 11€J1b;

0) mepeunciaeHrue 000pyA0BaHUS U PEAKTUBOB;

B) KpaTKMe TEOPETUYCCKHE TIOJOKECHHS, a WMMEHHO CJIEIYIONIue
OTIpeJICIICHUS: TallbBAaHMYECKH DJEMEHT, 3amuch ypaBHeHHs HepHcta ¢
MOSICHEHUSIMA €T0 COCTABJISIONINX, D3JIEKTPOABl B TallbBAHMYECKOM DIICMCHTE
(kaToj, aHO/), PIEKTPOJBIKYIIAs CUIIA;

T') TOPSJIOK ¥ METOJIUKY BBITIOJTHCHHUS OTIBITA;

1) yYpaBHEHHS DJEKTPOIHBIX M TOKOOOpasyromed peakmmii, pacuer 2IJ1C
raJIbBAHUYECKOTO  JJIeMeHTa,  ompenenenne AG B OKHCIHTEIBHO-
BOCCTaHOBUTEIHLHOM PEaKIINH;

€) cxeMy pabOoThl U3YYEHHOTO TaIbBAHMYECKOTO 2JIEMEHTA;

) BBIBOJIBI.

Jlabopamopnas paboma Ne 8. Koppo3usi MeTaIOB

OTt4et 0 paboTe TOHKEH BKITIOYATh:

a) Ha3BaHUE BBIMOJHIEMOMN pabOTHI, 11€J1b;

0) nepeuunciaeHue 000py10BaHUS U PEAKTHBOB;

B) KpaTKHE CBEACHHMSI [0 TEOPETUICCKUM IOJIOKCHHUSIM PabOTHI;

I') MOPSJIOK BBIMOJHEHUS paOOTHI;

1) CXeMBbI KOPPO3HH KeJie3a, IIMHKA C BOJIOPOTHON JETOIAPU3AINECH, CXEMbI
paboThl KOPPO3MOHHBIX JJIEMEHTOB TIPH HAPYIICHWH KATOJIHBIX W aHOJHBIX
ITOKPBITU;

€) CXeMy KOpPPO3HH Keje3a C KUCIOPOAHON Jenosipu3alneii;
’K) BBIBOJIBI.



Js1 mpoMeKyTOYHOM aTTeCTANUM:

1. 3akoH SKBUBaJEHTOB. DKBHUBaJIeHT. MoJsipHas Macca SKBUBAJECHTOB
MPOCTBIX U CJIOXKHBIX BemlecTB. [Ipu BoccranoBinenuu 5,1 r okcuaa metamia (111)
oOpazoBanock 2,7 T Boabl. OnpeneanuTh MOJISIPHYIO MacCy SKBUBAJICHTa OKCHAA H
MOJISIPHYIO Maccy MeTajula, €CJIM MOJISIpHas Macca SKBHUBAJIEHTa BOJAbI paBHA 9
I/MOJIb.

2. llepmommueckuwii 3akOH W TEPUOAUYECKAs] CHUCTEMa XUMHYECKHUX
atemenToB J[.M.MenneneeBa. CemelictBa anemeHntoB (S, p ,d, f-aiementsr). B
anpe aroma cojaepxutcs 17 mporoHoB. Omnpenenure 3JIEMEHT, €ro MeCTO B
tabmune J[.M.MenneneeBa (mepuoj, rpymnmna, moAarpymnma). HasoBute mjis Hero
AJIIEMEHTHI, SBJISIOIIMECS JIEKTPOHHBIMHM AHAJIOTAMM, 3aIUIINTE UX COKPAIlleHHbIE
hopMyIIBL.

3.CTpoeHre MHOTO3JIEKTPOHHBIX aTOMOB 3JIEMEHTOB, NMPABUJIA U MPUHIIUIIBI
pacnpenesieHus 3JIEKTPOHOB (MPUHLIUI MUHUMANIbHOW 3Hepruu, npunuun llaymmy,
npaBuna KreukoBckoro). Hammmmrte 3mekTpoHHy0 ¢GopMyay aroma XJjopa.
VYKaxxkute 4ucio MPOTOHOB M HEUTPOHOB B sijipe aroMa xyopa. HazoBurte ero
AJIEKTPOHHBIE aHAJIOTH.

4. Xumuueckass CBs3b. BHIBI ¥ KOJMYECTBEHHBIE XapaKTEPUCTUKU
XUMUYECKOH cBsi3u. Ompenennure THI XUMUAYECKON CBs3M B Mojekymnax: NaCl, N,
H,O, CCl,, K;0, H,, Al.

6. KoBamentHas cBs3b. MeTon BaJCHTHBIX  CBsi3e. BanmeHTHBIC
BO3MO>XHOCTH aTOMOB IO OOMEHHOMY M JOHOPHO-aKIIENTOPHOMY MEXaHHU3MY.
Hamuumre 3/1eKTpoHHbIe (hOPMYIBI ATOMOB MArHUs U cepbl; HoHoB Mg, S*°.

/. BonoponHas cBsi3b. BiausiHue BOJOPOIHBIX CBSI3€M Ha CBOWCTBA BEIIECTB.
B3aumoneiictBue mexay Mosnekynamu (BaH-aep-BaaabCOBBI CUJIBI). DIEKTPOHHAS
dopmyita umeer okoHuanue ...3d'°4s’, onpesennTe HIEMEHT U HAIMIIATE TOJTHYIO
AJIIEKTPOHHYIO (hopMyity.

8. MHonnas cBa3b, MexaHM3M oOpa3oBaHus, cBoicTBa. [lpuBemute
AJNIEKTPOHHBIE (QOPMYIIBI  BJIEMEHTOB KajlbIUs, Keje3a, Opoma. YKaxuTe
BaJICHTHBIE AJIEKTPOHBI, CEMENUCTBO 3J1eMEHTOB. OMpeaennTe 3HauYeHnsl KBAHTOBbBIX
ancen st 3d” 9IeKTpoHa aToMa Kelesa.

9. PacTBOpBI, C1OCOOBI BHIPAXKEHHSI KOHLIEHTPAIMU PACTBOPOB (MOJISIPHOCTb,
HOPMAaJbHOCTb, MaccoBas JoJis1). Yemy paBHa HopMasibHOCTh 30%-HOTO pacTBOpa
NaOH, miotHOCTB KOTOpOoTOo 1,328 r/™mMn?

10. PactBOpml, CcmOCOOBI  BBIpAXEHUS  KOHIICHTPAIIMA  PacTBOPOB
(MOJIITBHOCTB, MOJBHAs J0JiA, MaccoBas 10JisA). CKOJIbKO TI'pamMMOB cyib(ara
HaTpust HeoOxonumo A npurotosienus 800 r 20 % pacTBopa

11. PactBOpel, CcmOCOOBI  BBIpAKEHUS  KOHIIGHTPAIlMd  PacTBOPOB
(MOJIIpHOCTB, MOJIbHAS J10JI1). BerunciuTe MoaspHyro KoHueHTpauuro 20%-Horo
pacTBOpa XJIOpHUa KabIUs, INIOTHOCTh KoToporo 1,178 r/mi.

12. Nonnoe mpowusBeneHue Boabl. Bomopomusiii mokaszatenb cpenbl (pH).
Paccuuraiite pH pactBopa conepxkaiero 4,9 r cepHoii Kuciotsl B 1 11 pactBopa.



13. Nonnoe npowusBenenue Bojabl. Bomopoauslii (pH) M rumpoxcuibHbIN
(pOH) noxasarenu. Omnpenenure pOH pactBopa, ecnn koHneHTpamus H' paBHa
10™* mMoub/m.

14. Ocmoc. 3akon Banrt-I'odda. UemMy paBHO OCMOTHUECKOE JaBIICHUE
pacTtBOpa TJIHOKO3bI Tipu 17 °C, B KOTOPOM €€ maccoBas nons coctasiser 10 %
(mmotHOCTH pactBopa 1,037 r/mi)?

15. Tepmoxumudeckue ypaBHEHHUs. OHTalblMs (TersoTra) oOpa3oBaHUs
XUMHUYECKUX coemauHeHuu. Paccunrtaiite Angggo6pa3013aHH;1 CEpHOM KHCJIOTHI I10
pEeaKIMu:

2H,0(k) + 2S0,(r) + Oy(r) = 2H,S04(), ecr AH® o= —462 kJIx.

16. Bropoii 3akOH TEPMOJWHAMHUKH. YCTAHOBHTE CaMOIPOU3BOJIBHOE
POTEKaHUE, KAKUX XUMUYECKHUX MPOIECCOB BO3MOKHO B CTAHJAAPTHBIX YCIOBUSX:

FeO(T) + C(rpadur) — Fe(T) + COy(1);

FeO(T) + Hy(r) — Fe(T) + H,O(x).

17. Tep MO)g/IMI/Iqecgne paAcquLI 3akoH ['ecca. DHeprusi XUMHUYECKOU CBSI3U.

Paccumraiite A ) XUMHUYECKOM pE€aKuuu, HpOTCKaIOIHCI/I I10
298 298 298

CXeMe:

CO (r) + HyO(r) = Hy(r) + COy(1).

18. HampaBlieHHOCTh XMMHMYECKUX peakuuii. DHeprus ['m66ca u sHeprus
['enbmronbiia.  YCTaHOBUTE, KaKM€ W3 TMPUBEICHHBIX PEAKIUNA MPOTEKAIOT
CaMOIIPOU3BOJILHO U SIBIISIOTCSA SK30TEPMUUECKUMHU:

a) 2H202()K) = 2H20()K) + Oz(r);

0) 3Hyp) + Nogy = 2NH;.

19. Xwumunueckoe paBHOBecue. 3aKOoH JAeicTByrommx wacc. Hamwucatsb
BBIPOKCHHE KOHCTAHT PABHOBECHSI JIJISi CUCTEMBI:

CO ras + HZO ra3 —— COZ ras + H2 ras 1 AHOxp <0.

VYKaxkuTe HampaBlIeHHWE CMEIICHUS pPABHOBECHS TIPH  TOBBIIIICHUU
TEMIIepaTyphl U YBEIIMUCHUN JABIICHUS.

20. IMpunuun Jle [Marenve. Bnusaue temmepaTypbl, OOILIEro aBICHHS,
KOHIIEHTpAIMii KOMIIOHEHTOB CHCTEMbl Ha XapakTep CMEIEHHUS PaBHOBECHS.
Hanucatb Bolpa)keHre KOHCTAHT PaBHOBECHS /111 CUCTEMBI:

N2O4 (ras) == 2 NO2 (ra3), AHoxp > 0.

VYKkaxkuTe HampaBlIeHHWE CMEIICHUS PABHOBECHS TIPH  TOBBIIIICHUU
TEMIIepaTyphl U YBEIIMUCHUN JABIICHUS.

21. Xumunyeckass kuHeTHKA. CKOPOCTh XMMHUYECKON peakuuu, (pakTopsl,
BJIMSIIOIIME HA CKOPOCTh peakuuu. KaTtanus: roMoreHHbli, reTeporeHHbIi.

Bo ckompko pa3 yBETMUMTHCA CKOPOCTh PEAKIUU TMPH YBEIUMYCHUHU
temmeparypsi ¢ 550 °C 1o 590 °C, eciu TemmepatypHbIit KO3 GUIMEHT Y paBeH 3.

22. DHepreruka XUMHUYECKHUX TMpOIECCOB. BHyTpeHHsiE »JHeprus W
SHTaNBNUS  cucTembl.  IlepBblii  3akoH  TepmoauHamMuku.  CocTaBbTe
TEPMOXHUMUYECKOE YPABHEHUE JJISI CXEMBI:

Mg(x) + CO,(r) = MgO(x) + C (rpadwur).

23. DJIEKTPOXUMHUYECKHE MPOLECChl U CUCTEMbI. [[BOWHOW 3IEKTpUUYECKHUI
cioil. Psn manpspbkennit metaiuioB. [logoepute kod(pUIIMEHTHI B CXeMe



OKHCJIUTEIHHO-BOCCTAHOBUTENBHON  pEaKIMU METOJOM HOHHO-3JIEKTPOHHOTO
oamanca: H,SO; + Cl, + H,O #-80, + HCI.

24. DNEeKTPOXMMHUYECKHE MPOILECChl U CUCTEMBI. JIBOMHOM 3JIEKTPUYECKUIA
cinoit. Psan mampsbkenuit MertamoB. [lonOGepute kodhPUIMEHTH B cXeMe
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIMM  METOJOM  HOHHO-3JIEKTPOHHOTO
Oastanca:

KMnO, + FeSO, + H,SO; — MnSO, + Fez(SO4)3+ K,SO, + H,0.

25. DJNEeKTpOJHbIE MOTEHIMAIbl U DJIEKTPOABUXKYIIUE CHIbl. YpaBHEHHE
Hepucra. CoctaButh cxemy paOOThl TallbBAHUYECKOTO 3JI€MEHTa, COCTaBICHHOIO
U3 IUIACTUH Meau u cepebpa. Paccumraiite crangaptayo 9/]C raapBaHHYECKOTO
AJIEMEHTA 10 U3BECTHBIM 3HAUCHUSIM CTAHIAPTHBIX OTEHIIMAJIOB 3JIEKTPOIOB.

26. DneKTpoJHble MOTEHUHUAIbl M AJIEKTPOJABIKYIIHWE CHIIbI. YpaBHEHUE
Hepucra. PaccunTaiite DJIC snementa Fe|Fe”||Pb*|Pb, mpu temmeparype 298 K u
aKTMBHOCTH HOHOB Fe* u Pb2+, paBHbIx cootBeTcTBEeHHO 0,1 11 0,01 Mob/m.

27. DNEeKTPOJHbIE MOTEHIMAIbl U DJIEKTPOABUKYIIUE CHIbl. YpaBHEHHE
Hepucra. CoctaBuTh cxemMy pabOThl TalbBaHUYECKOTO AJIEMEHTA, COCTABIEHHOTO
U3 TUIACTUH IMHKA U cBUHIA. PaccumTaiite ctangaptayo 3JIC ranpBaHUYECKOTO
AJIEMEHTA 10 U3BECTHBIM 3HAUEHUSIM CTaHAAPTHBIX MOTEHIIMAIOB JIEKTPOIOB.

28. DnexkTpoxuMuyeckue npoieccol. YpaBHenue Hepacra. ["anpBanndeckue
sanemeHTbl. Onpeaenute DJIC KOHIIEHTPAIMOHHOTO MapraHIEBOro 3JEMEHTa C
AKTUBHOCTSIMH HOHOB MapraHiia, paHsiMu 107 Mo/l y 01HOTO 3mekTposa i 107
MOJIB/1 y Apyroro nipu 298 K.

29. DnexTponu3. 3akoHbl 3ekTpoiau3a. CocTaBbTE€ YpaBHEHMs PEAKIIUM,
NPOTEKAIIUX HA 3JIEKTpojax mpu siektponuze BogHoro pactBopa NiCly ¢
MHEPTHBIMU JJIEKTPOJaMU. BbruucinTe Maccy BBIIEIMBLIETOCS MeETaula, €Ciu
4yepe3 pacTBOp mpomyckanu Tok cuioi 20 A B Tedenue 30 MUHYT.

30. Dnexktposnus. 3akoHBI 37eKTpoan3a. CocTaBbTe ypaBHEHHUS pEaKIui,
NPOTEKAIOIIMX Ha JJIEKTPOJax MpHU BJIEKTpoiu3e BogHOro pactBopa K,SO, c
WHEPTHBIMH 3JIEKTPOJaMH.

31. Dnektponus. 3akoHbl 3ekTponn3a. COCTaBbT€ ypaBHEHHUS PEaKIIUH,
NPOTEKAIOIINX Ha JJIEKTPOJaxX MpH 3JIEeKTpoim3e BomHoro pactBopa ZnCl, ¢
MHEPTHBIMHM 3JIEKTPOAAMU. BbIUMCINTE MacCy BBIIECTUBIIETOCS MeETajia, €Ciu
Yyepe3 pacTBOP MNPOITyCKaIN TOK cuiioil 25 A B Teuenue 20 MUHYT.

32. Dnektponu3. 3akoHbl 3ekTpoiu3a. CocTaBbTe YpaBHEHHS pEakIui,
NPOTEKAMIIUX Ha JJIEKTPOAax MpH 3jiekTposimze BogHoro pactBopa Cu(NOjz); ¢
UHEPTHBIMU 3JIEKTPOJIAMHU.

33. Kopposus metamioB. Ha kakue BUABI MOAPa3AEISIOTCS KOPPO3UOHHBIE
npoueccel? OxapakTepu3yWTe METOAbl 3aluThl OT Koppo3uu. HaszoBute naBa
MeTaia, KOTOPbIE MOTYT CIY)XHTh KATOJHBIM M AQHOJIHBIM TOKPBITHEM JIJIS
xenesa. Bpibop moaTBepAMTE  3HAYEHUSIMH  CTAHAAPTHBIX  DJIEKTPOTHBIX
MOTEHIUAJIOB.

34. Knaccudukammsi KOPPO3UOHHBIX TMPOIECCOB. B dYéM CymHOCTH
XUMHUYECKON Koppo3uu?. ONUILIKMTE MPOIIecC KOPPO3UHU >Kejie3a B KUCIIOW cpefe
[IpY HAPYIICHUH 3alUTHOTO TTOKPBITHUS.

35. Kopposzust MetaiioB. B 4éM CyIIHOCTh 3JIEKTPOXUMHUYECKON KOPPO3UU?

HazoBute JABa MCTalllla, KOTOPLIC MOT'YT CIIY>XKUThb KaTOAHBIM U aHOJHbIM



IMOKpPBITUEM JJIsA  OJIOBA. BBI60p MNOATBCPANUTC 3HAYCHUAMHU CTAHJAAPTHBIX
QJICKTPOAHBIX ITOTCHIHNAJIOB.
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