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1. Ileau u 3aga4um AUCIHUILIUHDBI

enpro ocBoeHHMS aUCHUIIMHBI «OOIas W HEOpraHWYecKas XHMHS»  SBIISCTCS
npuoOpeTeHNEe 3HAHWM W HABBIKOB B 00JIACTM HEOPraHMYECKOW XWMHH, II03BOJISIOIINAE B
JManbHEWIIEeM MPUMEHSATh UX MPH OCBOCHUM APYTHX NUCIHUIUIMH 0Opa3OBATENBHOTIO IUKIA U
nocneayromeil mpopecCuoHaNbHON IesITeIFHOCTH.

B xone e€ mocTmKeHHs pemaTces CIEAYIONe 3aJaur: COOOIUTh CTYIEHTY CBEICHUS O
HanOoJiee 3HAYUMBIX XMMHYECKHX 3HAHHUSIX MPUOOPETEHHBIX YEIIOBEYECTBOM HA COBPEMEHHOM
JTame ero pas3BuTHA. J[aTh TpeacTaBIeHUST O MHOTOOOpa3MM XWMHUYECKUX BEIIECTB HUX
CTPOEHUH, CBOWCTBAX M 3aKOHOMEPHOCTSAX HUX mpeBpamieHuit. OO0ecrnednuTb BO3MOXKHOCTh
YCBOGHHUSI CTYJEHTAaMHU KOMIUIEKCA XHMHUYECKHX 3HAaHUW, HEOOXOAMMBIX [ HU3Yy4YEHUS
CreHMaIbHBIX JUCIUILUINH, @ TAKKE MU WCIIOIb30BaHMS TPUOOPETEHHBIX XUMHYECKUX 3HAHUH B
JTAJIbHEN eV TPAaKTUUECKON JIeSITENTbHOCTH.

2. MecTO IMCHUILUIMHBI B CTPYKTYpe 00pa30BaTe1bLHOM MPOrpaMMbl

Hucnunnnaa «O01mas 1 HeopraHu4ecKass XUMUs» OTHOCUTCS K UKy MaTeMaTHUECKUX
Y €CTECTBEHHOHAYYHBIX JUCIUILJIMH U BXOJUT B €ro 0a30BYIO YacTh, YUTaeTCA B 1 U 2 cemecTpax
Kypca. i M3ydeHHs IUCHUILIMHBI CTYASHT JOJ/DKEH 00J1aaTh 3HAHMSAMHU [0 TPEIMETY
«Xumusy, ycranasmuaeMbiMu OI'OC 111 cpennero (moyHoro) o0pa3oBaHusl.

Hucrunmaa  OI1  HampaBneHust moarotoBku OakamaBpoB 18.03.01 «Xummueckas
TEXHOJIOTUS» SIBIISIETCA MPENIIECTBYIOMIEH IS U3y4eHHUs MOCHEAYIONMX JUCIUIUIAH:
be3omacHOCTE  KU3HENEATENBHOCTH, MaTEpPHAIOBEACHUE, TEXHOJOTU KOHCTPYKIIMOHHBIX
MaTepuayioB, XUMHUA HepTH © raza, TEpPMOJAMHAMHUKA W TeIJIoNeperaya, THApPABIUKA H

HedTera3zoBas THIPOMEXaHHKA.

3. IlepeyeHb NMIAHUPYeMBIX Pe3yJabTATOB O0YYeHHs] O AUCIHHUILINHE
(MoyJI10), COOTHECEHHBIX ¢ HHAMKATOPAMH IOCTHKEHHUS KOMIIeTeH LN i

Taoauna 1

Ko no ®1'0OC NHaukaTopbl 10CTHKEHUS IL1anupyemsbie pe3yabTaThl
o0yuenus no aucuumiude (3YB)

O6menpodeccuoHaIbHbIE

OIIK-1 OIIK-1.1. M3yuyaer mexaHusMbl | 3HaATh:
XUMHUYICCKUX peakuui, -IIPUHUUIINAIIHBIE 0CO0EHHOCTH
COIPOBOXKAAIOMIAX MOJEIUPOBAHUA  MAaTEMATHYECKUX,
TEXHOJIOTHYECKHUE ITPOIIECCHI DU3HUECKHX - XAMIIECKIX
OIIK-1.2. PaccmarpuBaer
p MPOLECCOB, TPEIHA3HAYECHHBIE IS
XUMHYECKHE peaKIum,
KOHKPETHBIX TEXHOJIOTHYECKUX
MPOUCXOJANIUE B  OKPYXKAIOIIEM
Mupe MPOILECCOB.
OIIK-1.3. Anamsupyer | Y MeTh:
CBOMCTBA XUMMYECKHX SeMeHTos | ~MCIOIb30BaTh OCHOBHBIE 3aKOHBI
U BEIIECTB JUCHUITIINH HWHXKCHCPHO-
MEXaHUYECKOT O MOJTYJIA, -
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UCIIOJIb30BaTh ~ OCHOBHBIC  3aKOHBI
€CTECTBEHHOHAYYHbIX  JAMCIMIUINH,
npaBUiia TMOCTPOCHHS TEXHUYECKHX
CXEM M YEPTEKEH,

Baagern:
-OCHOBHBIMH METOJaMH TEXHHKO-
KOHOMHYECKOTO aHaJm3a,
HaBBIKAMH  COCTABJICHHS pabOvImx
IIPOEKTOB B COCTAaB€ TBOPYECKOU
KOMaH/IbI,
-y4acTByeT, CO 3HAHHEM Jena,
paboTax MO COBEPUICHCTBOBAHUIO
NPOU3BOJICTBEHHBIX  MPOIIECCOB
UCITOJIb30BaHUEM
IKCIIEPUMEHTAIBHBIX  JTaHHBIX
Pe3yJIbTATOB MOJICTHPOBAHHUSI,
-HaBBIKAMH JIeTIOBOTO
B3aUMOJICUCTBUSL  C  CEPBUCHOM
ciyx0ou OILICHUBATH
PEKOMEH TaIHH y4eTOM
9KCITEPUMEH TAJTbHOM paboThI
TEXHOJIOTHYECKOT0 oTmena
TPEATPUSTHS
4. O0beM IMCUMILIMHBI U BUAbI Y4eOHOH padoThl
Tabmuma 2
Bcero CeMmecTpbl
Bupj yuyeOHoii padoThl yacos/ 3a4.e/. 1

Oo®0 | 0300 | O®O0 | 0390 | 090 0390

KonTakTHas padora (Bcero) 116/3,2 | 100/2,8 | 65/1,8 68/1,9 | 51/14 32/0,9

B Tom 4ncie:

Jlekuuu 66/1,8 | 33/0,9 | 32/0,8 17/0,5 | 34/0,9 16/0,4

[pakTHueckue 3aHATHS 17/0,5 | 34/0,9 | 17/0,5 34/0,9 - -

CeMuHaphbI - 33/0,9 - - - -

JlabopaTopHbie paboThI 33/0,9 - 16/0,4 17/0,5 17/0,5 16/0,4

Camocrosrenbas padoTa | 1oem 0| 152/42 | 61/1,7 | 58/1.6 | 75121 | 9426

(Bcero)

B ToM uucie:

KoHTponbHbBIC pabOThI 18/0,5 | 26/0,7 4/0,1 8/0,2 14/0,4 18/0,5

KypcoBas pabota (mpoekr)

Pacuerno-rpaduyeckue paboThl

UTP

Pedepatsi 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 18/0,5

Jlokmasl 18/0,5 | 25/0,7 8/0,2 7/0,2 10/0,3 18/0,5

ITpesentanun 10/0,3 4/0,1 5/0,15 5/0,15 4/0,1

u (unu) opyeue 8UO0bI

CaMOCMOsIMeNbHOU pabomoi.

[onrotoska  « 71abopaTopubiM | 56/ | 351 | 1g/05 | 18/05 | 18/05 |  18/05

pabotam




[TonroToBka Kk 3a4ery
IToaroroBka K 3K3aMeHy 36/1 36/1 18/0,5 18/0,5 18/0,5 18/0,5
B 3K3aMeH\ 3K3aMeH\ 3K3aMCH 3K3aMECH 3K3aMECH 9K3aMC€H
ua OTYETHOCTH 9K3aMEH 9K3aME€H
Oowman Eacclilzo B 252 252 126 126 126 126
TPYA0E€MKOCTH
JUCUHUILIHHBI ?;if;ga: 3ad. 7 7 3,5 3,5 3,5 3,5
5. Conep:xkaHue IMCUUITHHBI
5.1. Pa3zaesansl JUCHMILIMHLI M BUABI 3aHATHH
Taoauma 3
Yacel Yacer Yacer
No Hanmenosanue pasjena JIEKIHOHHBIX 1260pPATOPHBIX NPaKTHYECKAX Bcero uacos
u /;1 AUCIHMIIJIMHBI 110 3aHATHH 3aHATHH 3aHATHIA
ceMecTpaMm
0O®0 | 030 | OPO | 030 | OPO | O30 | OPO | 0O3PO
| cemecTp
1 Ilepuonuyeckuii 3aK0H 10 5 5 5 5 10 20 20
JI.I.MenneneeBa
2 Crpoenie aToma 10 5 5 5 5 10 20 20
Xumudeckas CBI3b U
14 7 7 7 7 14
3 CTPOEHHUE MOJICKYJT 28 28
Beero (1 cemectp): 34 17 17 17 17 34 68 68
Il cemecTp
4 | PacTBOPBI AIEKTPOJIUTOB 20 10 10 10 30 20
5 XUMHS DIIEMEHTOB U UX 12 6 6 6 18 12
COETUHCHUI
Bcero (2 cemecTp): 32 16 16 16 - - 48 32
17 34
Uroro: 66 | 33 33 33 116 | 100




5.2. .JIeKHI/lOHHLle 3aHATUA

Taoauna 4
N HaunmeHnoBanue
/ pazaeJia Conep:xanue pasaesa
i AUCHUIIMHBI
1 2 3
IlepBbl1ii cemecTp
Hepuoauveckuii 3akoH. DopMynHpoBKa NEPUOJUYECKOTO 3aKOHA.
[Tepnonnueckuii [Teprnonnueckuii 3aK0H U EpUOANYECKas cucrema 3yeMeHToB .M.
1 3aKOH MenneneeBa. CTpykTypa nepuoaudeckoit cuctemsl. Knaccudukanus
JI.1.Menneneea HEOPraHUYECKUX COCUHEHUN: OKCUbI, KHCIOThI, OCHOBAHUS, COJIH.
XUMHYECKHE CBOMCTBA HEOPraHUYECKU X BEIIECTB
2 Crpoenue Crtpoenne aroma. KsanTOBbIe uncia. AtomHble opouTanu. OCHOBHOE,
BEleCTBA BO30YXJIeHHOE cocTosiHue. SAapo atoma. M3otonsl. [IpaBuna 3anonHeHus
AO: npuHuun HauMmeHblled sHeprun KieukoBckoro, nmpaBuno ['yHna,
npunuun [laynu. DnekTpoHHBIE (OpMYJbl. DJIEKTPOHHOE CTPOEHHUE
atoma. Knaccudukanus BenecTs no ux XUuMHIECKOU MPUPOJIE.
3 XuMuueckas
CBSI3b U CTPOEHHE XUMHUYECKAS CBSI3b U CTPOCHHUE MOJIEKYJ. BUIbI XUMUYECKON CBA3U
MOJIEKYJI
Bropoii cemecTp
4 PacTtBOpBI PacTBOopsl 3nekTponuToB. Teopus 3JIEKTPOIUTHYECKONW JUCCOLUALUU.
snextporurop | MexaHusm runparauuu MoHOB. Cnabble M CHIBHBIC OIJIEKTPOJIHTEL.
TI'mpponus  coneli. HWMoHHOoe mnpousBeneHue BOAbl.  BomopojHbii
nokasarenb. OOMEHHBIE peakIMu B BOAHBIX pacTBopax. KucioTHo-
OCHOBHBIE  CBOICTBa COEAMHEHHMH (TEOpHsl  BIEKTPOJIUTUYECKOM
nucconnanuu). [IponsBenenrne pacTBOPUMOCTU. Y CIOBHS OCAXKICHUS U
PacTBOPEHHUS OCAJIKOB.
OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC pEeaKuuu. Oxucnurens,
BOCCTAaHOBUTENb, OKHCJIEHUE, BOCCTAHOBIICHHE. THIBI OKHCIHUTEIBHO-
BOCCTaHOBUTEJIBHBIX IIPOLIECCOB: MEKMOJIEKYIISIPHBIE,
BHYTPUMOJIEKYJISIPHBIE, T CITPOTIOPLIMOHUPOBAHHUE. CocraBneHue
YPaBHEHHMI OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUNA METONaMU
AJIEKTPOHHOr0 OajaHca U noJypeakuuil (MOHHO-3JEKTPOHHBIA METON).
5 | Xumus OOmue cBoiicTBa METaJIOB U UX coequHeHui. O0Imas xapakTepucTuka

3JIEMEHTOB U UX
COEIMHEHUN

MeTaJIoB. Meraimyeckas CBsi3b. 3aBUCUMOCTh CBOMCTB METAJIOB OT MX
IIOJIOKEHUST B Iepuoandeckon cucreme aieMeHntoB /(.M. Menneneesa.
Haxoxxnenue meraiioB B mpupone. Munepansl u pynbl. Knaccudukarus
MUHepanoB.  [IpoMBINUIEHHBIE  CHOCOOBI  MONYYEHHS  METAJIOB:
MUPOMETAILITY PrUYECKU, TUJIPOM ETAJLITYpTUUYECKUH,
aNeKTpoMeTautyprudueckuii. ®duszndeckue ©W XUMHYECKHME CBOMCTBA
MeTayioB. MIX OTHOmIEHHME K HeMeTalaM, BOJE, IIejo4yaM, KHCJIOTaM,
cMecsIM KHUCHOT. M3MeHeHHEe KHCIOTHO-OCHOBHBIX M OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX CBOMCTB BaXKHEUIIINX COCAUHEHUIN METaJJIOB.




5.3. JlabopaTopHbIe 3aHATHSA

Taoauma 5

Ne HaumenoBanue Conepxanue

n/n J1a0OpaToOpHBIX pa3nenaa

1 3aHATHHI

IlepBbl1ii cemecTp

1 BBonHoe 3ansiTue. [IpaBuna paboThl B XUMUYECKOI TabopaTopuu

2 Ilepnonnuecknii [[lenouHble ¥  IMIEJOYHO3EMENIBHBIE  MeETaulbl. [ 'anoreHsl.
3akoH U Tabnuma | XanbkoreHsl. bnaropoanblie razbl
H.M.Menneneera

3 CrpoeHue atoma ONeKTpOHHOE CTpoeHHe aroma. KBaHTOBbIe uuciaa. ATOMHBIE
opbutasm  S-p-, d- wm f- Tuma. DHepreTHueckue ypOBHU
uiekTpoHOoB. [Ipuamun Ilaymu, npaBuno XyHaa, NPUHLHAI
HauMEHbIIEH HHEpPruM — KaK OCHOBA IOpsIKAa 3aIlOJIHEHUS
aToMHbIXOpOUTasell. OCHOBHOE U BO30YXJCHHBIE COCTOSHHS
371eKTpoHOB B atome. llepuonmueckas cucrtema snementoB J.M.
MenneneeBa. Ilepuoanueckuii 3akoH. 3aBUCHUMOCTh CBOWCTB
3JIEMEHTOB OT M X MOJOKEHUSI B IEPUOJUYECKOI CHCTEME.

4 Kiaccer Oxcuapl. Mx xapaktep u cBoiictBa. OcHOBHBIE M aM(OTEpHbIE
HEOPraHn4eCcKux TUIPOKCUJIBI U UX cBoWcTBa. KMCIOTHI: HOMEHKIATypa, CBOICTBA.
CoeNMHeHUH Couy: THIIBI ¥ CBOKCTBA.

Bropoii cemecTp

) Onextponmtudeckass | MloHHble paBHOBecHss B pacTBOpax. PacTBOpBI 3JIEKTPOJIUTOB.

JUCCOLUaIs CunbHple W cnabble  37eKTpoiauThl. CTENneHb JUCCOIMALNU.
Koncranta auccoumarnuu (MOHU3AIMU) KUCJIOT UM OCHOBAaHUM.
KommnekcHbie COEIIMHEHHUS. [loBenenune KOMILJIEKCHBIX
COEIMHEHHUI B BOJHBIX pacTBOpax. Y CTOMYMBOCTb KOMIUIEKCHBIX
COEIMHEHMI B BOJIHBIX pacTBOpax. KOoHCTaHTa HECTOMKOCTH.

6 I'maponus conen HNonHoe mnpousseneHue BOAbl. BoXOpOIHBIM  ITOKA3aTelb.
OOMeHHbIE peakIuu B BOJIHBIX pacTBopax. IlpousBeneHue
pPacTBOPUMOCTH. Y CIIOBUSI OCAXKIEHUS U pAaCTBOPEHUS OCA/IKOB.

7 OxuciuTenbHO- Turnbr OKHCIIUTEJIbHO-BOCCTaH OBUTEIbHBIX IIPOLIECCOB:
BOCCTAHOBUTENIbHBIE | MEXKMOJIEKYJIIPHBIE, BHYTPHUMOJIEKYJIIPHBIE,
peakuuu JUCIPOIOPLIMOHUPOBAHHUE. CocraBiieHue ypaBHEHUI

OKHUCJIMTEIbHO-BOCCTaH OBUTEIbHBIX peakuuii MEeTOoAaMHU
JNIEKTPOHHOTO ©OalaHca M TOJypeakiuuil (MOHHO-DJIEKTPOHHBIN
METO).

8 XuMHuecKkre OOmasi xapakTepuCTHKa METauiOB. 3aBUCHMOCTh  CBOICTB

CBOICTBA METAJUIOB | METAJUIOB OT HX IMOJOXEHUS B IEPUOJAUYECKOH CHUCTEME

anemednToB .M. MenneneeBa. PU3NYECKHE M XUMHYECKHUE

CBOMCTBAa MeTanjioB. KX OTHOIEHHME K HeMeTasaaM, BOJIe,

mejao4yaM, KUCjia0oTaM, CMECAM KHCJIOT.




5.4. llpakTueckue (CeMUHAPCKHE) 3AHATHUS

Taoauma 6

Ne HaumenoBanue Conepxanue

n/n NPaKTHYEeCKHUX pa3nenaa

1 3aHATHI
IlepBbl1ii cemecTp

1 [Tepunoanueckuii IIenounsle W  IEIOYHO3EMEIbHBIE  MeETaIbl. I aJoreHsl.
3aKOH W TaOymna | XaJabKOTreHbl. bllaropoiHbIe ra3sl
JI. 1. Menneneea

2 Ctpoenue atroma OnekTpoHHOe cTpoeHrne aroma. (OCHOBHOE M BO30Y>KICHHBIE

COCTOSIHUSI DJIEKTpOHOB B artome. Ilepmoanueckas cucrema
aeMmenToB /.. MenneneeBa. [lepuoanueckuil 3aK0H.

3 Kitaccsr Oxcuapl. Mx xapakrep u cBoiicTBa. OCHOBHBIE M aM(OTEpHbIE
HCOPraHnICCKUX TUAPOKCUIBI U UX CBOMCTBA. KMCIOTBI: HOMEHKIAaTypa, CBOUCTBA.
COE/IMH RN Couy: THIIBI ¥ CBOKCTBA

Peakiuu monHoro oomena. KuciaoTel, OCHOBaHHUS, CONU B CBETE
PacTBope! ANEKTPOTUTUUECKON AUCCOHAE. AMGBOTEPHBIE ANEKTPOIUTHI
4 AJIEKTPOJIUTOB

6. CamocTosiTeJibHAsi padoTa CTY1€HTOB MO JUCIHUILINHE

Tembl 1151 pedeparoB:

Hcnonp3yrores

KOHCIEKThl JIEKUMM M peKoMeHayemas Jurepatypa. Ha

CaMOCTOATCIIbHOC U3YYCHHUE BBIHOCATCA CIICAYIO IIUC TCMBI:

1. ATOMHBIE M HMOHHBIE PAINYCBI, BJIEKTPOOTPUIATENHLHOCTh, MOTEHLHAN (PHEPrus)
MOHHU3ALMH, CPOACTBO K JIEKTPOHY U NEPUOAUYHOCTD UX U3MEHEHUS [l Pa3IMUHbIX
3JIEMEHTOB.

2. Knacchel HeOpraHM4eCcKUX COSIMHEHUN.

Homenknatypa KOMIUIEKCHBIX COEIUHEHUI.

4. DHranpliusg 00pa3oBaHUSA. OHTPONUNUHBIM M  SHTAJIBNUWHBIN  (QakTOpel INpU
OIpe/IeTICHUH HAIIPABJICHUS XUMUYECKUX PEaKLUi.

5. CkopocTh XUMHYECKHX peakiuii. DaKTopbl, BIUMIOMIKE HA CKOPOCTb.

6. IlpomsBeneHue pacTBOPUMOCTH. Y CJIOBHUS OCAKIEHUS U PACTBOPEHHS OCAJKOB.
Tembl 1151 JOKJIA10B:

1. Tumbl  OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX  IPOLIECCOB:  MEXKMOJIEKYISPHEIE,
BHYTPUMOJIEKYJIIPHBIE, AUCIPOIIOPLIUOHUPOBAHUE.

2. CrocoObl 321U TH METAJIIIOB OT KOPpOo3uH. 3akoHbl Dapases.

3. PacnpoctpaneHre MeTaI0B B IPUPOE U MPOMBIIIJICHHBIE CIIOCOOBI X MOTYYSHHUS

[ToaroToBka k abopatopHeiM paboTtam. JlaGopaTtopHast paboTa COCTOMT M3 ABYX
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4acTel — TEOPEeTUYECKOM M OKCHEpPUMEHTANBHOW. K OSKCIepMMEHTaIbHOM 4YacTu CTYAEHT

A0ITYCKACTCA IMOCJIC OCBOCHHUA TCOPETUUCCKOIO MaT€puralia, BbIIIOJIHCHUA JOMAIIHCTO 3adaHUA

u co0ecenoBaHUs C IIpermojaBaTelieM B HMHAMBUAYaJbHOM mopsake. J[as BbImoaHEHUs

AOMalIHEro 3aaaHuA, Ha IEPBOM 3aHATHM, CTYACHTHI IIOJY4YalOT HOMEP BapHaHTa,

IIPUCBOCHHBIN CTYIEHTY Ha Becb cemecTp. JlomamHee 3agaHue BBINOJHAETCS B TETPAJH.

DKclepruMeHTalbHas 9acTh 0OpMIISIETCS B JIAOOPATOPHOM KypHame. M crnomp3yeTcsi KOHCIEKT

TIEKIUH, pEKOMEH TyeMasl JINTepaTypa.

Y4yedHo-MeTOoAMYEeCKOe U MHGOPMALIHOHHOE 00eceYyeHHe CaMOCTOATEILHOM padoThI

1.

Haynosa A.JI.,, Marnaes /[.3., Mynanosa C.111., AtaeBa A.A. «KpaTtkuii Kypc JeKUuit mo
obmeit 1 Heopranmdeckod xumum» Y.1. A5 CTyAEHTOB THEBHOM M 3a04HON (opm
obyuenus. I'posnsbiif, [THTY, 2019r. Mmeercs Ha kadenpe.

HaynoBa A.JI., Marnmaes JI.3., I'aBpynT.B., IllamcamoB X.III. YueOHOe mocobwue:
«JlabopaTopHbIii MPAaKTUKYM MO XUMHUU» 7S CTYJEHTOB [IHEBHOW M 3a04HOW (popm

o6yuenus. I'posnsiii, [THTY, 2020r. Umeetcs Ha kadenpe.

7. OueHoYHbBbIE CPeACTBA

7.1. Bonpochl k arTecTanusm:

10.

11.

| cemecTp

Bomnpocsl k nepBoii pyoekHOM aTTecTanuu:
JlaiiTe onpeneneHne MOHATHN: 3JIEMEHT, aTOM, MOJIEKYJIa, IPOCTOE U CIOXKHOE BELIECTBO.
[louemy 4dYHCIIO U3BECTHBIX TMPOCTBHIX BEIIECTB, TMPEBBIIIAET YHUCIO H3BECTHBIX
3JIEMEHTOB?
PykoBoxactBysice mnpaBunoMm ['yHnma, pacnpenenure IO SHEPreTHYECKUM sYEKaM
5JIEKTPOHBI B CIIEAYIONIUX COCTOSHUAX: a) 3p°; 6) 3d°.
B kakoil mOCIEeI0BaTEIbHOCTH, COrJacHO IpaBuily KIIeYKOBCKOro, NpPOMCXOAUT
3all0JJHEHUE  BJIEKTPOHAMHU  SHEPreTHYecKuX YPOBHEM U TOAYypOBHEH B
MHOT'03JIEKTPOHHBIX aToMax?
Kakoii u3 momypoBHel 3amonHsieTcss paHee: a) 4S wim 3d? 6) Sp unu 4d? Oteer
MOTHBUDPYHUTE.
Kakoe mMakcumManbHOE KOJIMYECTBO IEKTPOHOB MOXKET OBITH y aTOMOB Ha MOCJIEIHEM U
MPEANOCIEIHEM IHEPreTHUECKUX YPOBHSIX?
Kakve U3 mpuBeneHHBIX KBAHTOBBIX IMOJYPOBHEW SIBJISIIOTCS JOCTPOECHHBIMHU, a KaKue
HEJIOCTPOEHHBIMU M TTouemy: 2st, 182, 2p?, 3d®, 410, 3d1°, 6s!, 3d?, 5f14?
[aiite coBpeMeHHOE olpeneieHue nepuoandeckoro 3akoHa J[.MI. Menneneesa u
OOBSICHUTE CTPYKTYPY EPHUOIUYECKON CUCTEMBI.
PykoBonctBysice mpaBuiiom ['yHpa, pacnpenenure IO SHEPreTUYECKUM — sYeiiKkam
SIIEKTPOHBI B CIIEAYIOIIMX COCTOSHUAX: a) 3p°; 6) 3d°.
Kakoe cocrosHne aTomMa Ha3bIBaeTCs HOPMaJbHBIM, BO30YXKIeHHBIM? Kakumu
CrIoco0aMy MOXHO IEPEeBECTH aTOM B BO30YXKJIEHHOE COCTOsSTHHE?
Kakue kBaHTOBbIE 4YHCIAa XapaKTEPU3YIOT SHEPreTUUYECKOE COCTOSIHHE JJIEKTPOHA B
aToMe, M KakoB UX (U3NYecKuil cMbica?
Kakue 3HaueHuss MOryT NpUHUMAaTh: a) IJIaBHOE KBAHTOBOE 4MCIO; 0) opOuTaiIbHOE
KBaHTOBOE YHCJIO; B) MATHUTHOE KBAHTOBOE UMCJIO; /1) CHMHOBOE KBaHTOBOE yucio? Uro
OTIPEENSIOT B aTOME KBAHTOBBIC UK Ca?



12.

13.

14.

15.

16.

17.

18.

Uro Ha3bIBaeTcs AJIEKTPOHHBIM 00J1aKOM, aTOMHOU opOuTaneio? Kakyio ¢opmy umeer
S-, p-, d- atoMHBIC OpOUTaTH?

Kakue smexTpoHsl Ha3bIBarOTCs S-, P-, O-, f- aekTpoHaMu M KakOBBI AJIsl HUX 3HAYCHUS
OpOUTAIbHBIX KBAaHTOBBIX YK CEN?

Ha kakue 371eKTpOHHBIE CeMEMCTBA EIATCS 3JIEMEHTHI 110 3all0JIHEHUIO YHEPreTHY €CKUX
noxaypoBHeil? Kakum 351eMEHTOM HAUMHAKOTCS, U KAKUM 3aKaHUYHMBAKOTCS TEPUOBI?
CocraBbTe 3JIEKTPOHHO—CTPYKTYpHBIE (DOPMYJIbI ATOMOB € HOPSAAKOBBIMU HOMepaMmu: 23,
50.

ATOMOM, KakuX >JIE€MEHTOB OTBEYAIOT CIEAYIOIIME HIEKTPOHHBIE GopMyibl: a) 157, 252,
2p8, 3s?, 3p?; 6) 182, 25, 2p°, 3s?, 3pb, 3d°, 4s%. VkaxkuTe UX ceMeiCTBO, IEPUO, TPYIIIY,
MOArpyMNITY.

CocraBbTe 3JIEKTPOHHO-CTPYKTYPHBIE (OPMYJIBI ATOMOB YETBEPTOTO MEPUOA: KaTbLINA,
ckaaaus. K kakoMy cemMelcTBy 3JIeMEHTOB OHU OTHOCSTCA?

HazoBuTe 37€MEHTHI, Yy KOTOPBIX BAJIEHTHBIE JJIEKTPOHBI OMHCHIBAIOTCS (HOPMYITaMU:
a) 4%, 4p* 6) 5s'; B) 3d° 4sl. B kakoM mepuose, rpymIe, MOATPYIIIE HAXOAATCS STH
aneMeHThl? K kakoMy ceMelicTBY OHU OTHOCSTCS?

Oopaszey ounema K 1-oit pyberxcnoit ammecmayuu.

T'PO3HEHCKHHU I'OCYIIAPCTBEHHBIH HE® TAHOH TEXHUYECKHUN YHUBEPCUTET

BUJIET Ne 1 Kk 1-o0ii pyOexxHo#i aTTecTanmuun

JucnuimHa Xumus
WuctutyT WHT ['pynmna ceMecTp 1

«

1. Kakoe MakcuMambHOE 4YHCJIO OJJIEKTPOHOB MOXKET COAEpKaTh IMOAYPOBEHb
opOHTaNIbHOE KBAHTOBOE YK CiI0 KoToporo L=0.
2. Jlns aTroma sneMeHTa ¢ opsSAKOBBIM HoMepoM 30 yKasath:

— COCTaBUTH JJIEKTPOHHYIO U DJIEKTPOHHO-TpahudecKyro GopMyIIbI;

3. CTpyKTypa BaJEHTHOTO OIEKTPOHHOTO CJOs BhIpaxkaercs (Gopmynon 2522pl.
OnpenennuTe MOPAIKOBBIM HOMEp, Ha3BaHHME M DJIEKTPOHHOE CEMEHCTBO ATOrO
JJIEMEHTA.

YTBEPXJAIO:
» 20 r. 3aB.kad. «OX»

=

Bonpocsl kK0 BTOPOii py0e:KHOii aTTecTAlMu
Uro Ha3bIBaeTcs okcuaoM? Ha kakue TUIBI 1eNsSTCS OKCUIIBI?
Hanummre xumuueckue ¢opmynsl okcuaoB anneMmeHToB |l mepuona nepuonnyeckoit
CHCTEMbI, YUUThIBAsI MAKCUMaJbHYIO BaJICHTHOCTh 3JIeMeHTOB. Ha30BUTE OKCHIBI.
Kaknme w3 yKa3aHHBIX HIKE OKCHIOB SIBIISTIOTCS OCHOBHBIMH, KHCIOTHBIMH W
amporepabiMu? a) CrOs, Li2O, ZnO, Mn,O7, P20s, FeO, BeO; 6) CrO, Cr.03, SiOy,
BaO, PbO, B203, N20s. CocraBbTe rpaduueckue GopMysibl OTMEUCHHBIX OKCHJIOB.
Hanummre ¢hopMmynbsl OKCHAOB, KOTOPbIE MOTYT OBITh TMOJYYEHBI MpPU  PaA3NIOKEHUU
cepHoii, (ochopHoit, kpemuueBorr kucnot, rugapokcunon: wMeau (1) u xenesza (I11);
kapOoHaTa KaybLus, pocdara Maruus.
C KaKuMH U3 TIEPEUnCICHHBIX HIDKE OKCHIIOB MOXKET B3aUMOJICHCTBOBATh: @) TUIPOKCH]
Hatpust;, 0) okcua kambius. P2Os, BeO, K20, Al;Os, CO2, ZnO. Hanummte ypaBHEHHS
peaKkMil ¥ HA30BUTE MPOAYKTHI PEAKIIUH.
C KakvMU W3 TEPEYUCICHHBIX HIDKE OKCHIOB MOXET B3aMMOJCHCTBOBATH: a) CepHas
kucinora; 0) dochopusni auruapua. BeO, CrOsz, MgO, Al,Os, N2Os. Hamwummre
yYpaBHEHUS peaKIUil 1 HA30BUTE MPOYKTHI PEAKIIHA.



10.

11.

12.

13.
14.

15.

16.

17.

18.

Kakue coenwHEHHsS Ha3bIBAIOTCS THUIPOKCHUIAMH, W Ha KaKWe THIBI OHHU JCIATCS?
[IpuBeaure npuMepsl.

Kakue coequHeHust Ha3pIBalOTCs KuciaoTamu? Ha Kakue rpymmbl JeasITCs KUCIOTHI: a) 10
coctaBy; 0) Mo ocHOBHOCTH. [IpuBeuTE IPUMEPHI.

CocraBbTe (HOPMYJIBI KHCIOT, COOTBETCTBYIOIIMM KHCIOTHBIM okcuaam: SOsz, SiOp,
As;0s, PoOs, Cl,07, CrO3, As;03, CO,. Ha3oBuTe 3TH KHCIIOTHI, YKaKUTE HX OCHOBHOCTH
U COCTaBbTe rpadpuueckue GopMysbl ITUX KUCIIOT.

Hamummre ¢opmynsl  clienylonmx KHACIOT: a) KpPEeMHHUEBOH; O) a30THOW; B)
opToochopHOif; T) OPTOMBIMIBSIKOBON; 1) XPOMOBOW; ) CEPOBOJOPOIHOM; 3)
OpOMOBOJIOPOJTHOM; W) XJIOPHOW. YKaXKHTE BO3MOXXKHBIC KHCIOTHBIC OCTaTKH
COOTBETCTBYIOIIUX KHUCIIOT.

Hazosure anuonsl kuciot: a) HCO3z', HoPO4, PO, POs%; 6) SO4%, HSO4, SO3%, CI;
B) S%, HS", HSO3", HPO4%; r) HSiO37, CO3%, Br, CrO4%; 1) NOs', NO2', HAsO4?", AsO4*
; %) Br, CH3COO", AlOs%, Zn0,?.

C xakuMH U3 MEPEUMCIICHHBIX HUXKE BEIIEeCTB MOXET B3aWMOJEHCTBOBATH (ocdopHas
kuciota: As;Os, BaCly, H2SOs4, NaOH, H,O? Hanumurte ypaBHeHHsS peakuuid U
HA30BUTE MPOYKTHI PEAKIIHH.

Uro Ha3pIBaeTCS OCHOBAHHMEM U YTO Takoe 1meinoub? [IpuBenure npumMepsl.

HazoBute cnenyronme ocHoBanusi: Ca(OH)z, CsOH, Cr(OH)s, Pb(OH)s; 6) Al(OH)s,
TIOH, Sn(OH)s, Mn(OH)2; B) CuOH, Fe(OH)2, Fe(OH)s, Mn(OH)s. Vkaxkwute ux
KHCIIOTHOCTh U BO3MOJXKHBIE OCHOBHBIE ocTaTku. CoctaBpTe rpadudeckue (HOpMyJIbl
OTMEUEHHBIX OCHOBAHUM.

Hanummre GopMyiibl OCHOBaHHIM, KOTOPHIM COOTBETCTBYIOT KaTWOHbL: a) MgOH®, K*,
Fe(OH)?*, Cr®*; 6) FeOH?*, Cu?*, BaOH*; B) Sn(OH),?*, SnOH*, Li*, CuOH*; r) Pb*,
Al(OH),*, Au*; n) Fe(OH)*, Ba?*, Pd(OH)s*, AIOH?*,

Kakumu crnocobaMu MOXKHO TOJIYYHTh pacTBOpUMOE B Bojxe ocHoBaHue? I[IpuBemure
YPaBHCHHS PEaKIUU.

Hamummre ypaBHEHHS pEaKIMil TOJNYYCHUS HEPACTBOPUMBIX B BOJE THAPOKCHJIOB
nericteueM KOH wa comm: MQCly, Alx(SOs)3, Cr(NO3)s, FeSOs, SnCl,. Kakue wus
MOJTyYEHHBIX THAPOKCUIOB SBIISIOTCS aM(DOTSpHBIMU?

Kakne xuMmuueckne coequHeHHs] Ha3bIBaroTCs coirsiMu? Kakue OBIBAOT THUIIBI COJIEH?
[IpuBeauTe npuMepsl.

Ooépaszey bunema na 2-10 pyoexcuyio ammecmauuio

T'PO3HEHCKHUY T'OCYJAPCTBEHHbBIH HED TTHON TEXHUYECKUU VHUBEPCUTET

BUJIET Ne 1 k 2-oii py0exkHO# aTTecTanuu

JucnummHa Xumus
WuctutyT HUHI ['pynna cemMecTp 1
1. Hanummre Qopmynsl OKCHIOB S- UM P-3JEMEHTOB IMSTOrO IEpUoia IMEepUOIUYECKON

«

2.

3.

CHCTEMbI, YUYUTBHIBasi WX BBICIIYIO BaJIGHTHOCTb. YKa)XXHTe XHUMHUYECKHH XapakTep
OKCH/IOB.

Hanwummre a)mis kucnor H3POs u HCIO3 Bo3MOXHBIE KUCIIOTHBIE OCTATKU U (OPMYJIBI
COOTBETCTBYIOMIMX OKCHI0B; 0) 1utst ocHoBanuii NaOH u Fe(OH)2 BO3MOXKHBIE OCHOBHBIC
OCTaTKU U (OPMYJIbl COOTBETCTBYIOIIMX OKCUIOB; B) rpaduueckue ¢opmynsl HsPOs u
Fe(O H)z.

3anuimTe ypaBHEeHUs peakiuii Bzaumozeiictus amporeproro Cr(OH)sc pactBopamu a)
TUAPOKCUIA HATPHs; O) CONSIHOM KU CIIOTHI.

YTBEPXIAIO:
» 20 r. 3aB.kad. «OX»
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II cemecTp
Bonpocel k nepBoii py0e:kHOI aTTecTalMu:

1. 3anummTe ypaBHEHUS pEaKIHMid B MOJEKYJSIPHOM W HWOHHO-MOJICKYJSIPHOM BHJIE,
MIPOTEKAIONIMX B BOAHBIX pacTBOpax Mexay cienyromumu BemectBamu: a) HCl u NaOH 0)
Na>S u Pb(NO3)28) NaClO u HNOa.

2. CocraBbTe MOJICKYJSIpHBIE ypaBHEHUS PEaKIMil, KOTOPHIM COOTBETCTBYIOT CJEIYIOIINE
MOHHO-MOJIEKYJISIPHBIC YPaBHEHUS:

a) SOz> + 2H* = SO, + H,0

6) ZNOH* + H* = Zn?* + H,0

3.0npenenure cpeay pacTBOpoB (KHcnas, HeHTpadbHas, ocHoBHast) u pH (>7, = 7, <7)
cnenytomux coneid: FeSOs, NaxSOs3,NaxSO4, FeSOs. Hanummre BO3MOXHBIE YpaBHEHUS
peaKuuii TUAPOIN3a COJIEH.

4.CocraBbTe ypaBHEHHUS THIPOJIN3A, IPOUCXOISINEro pu cMmemuBanuu pactBopoB KzS u CrCls.
Kaxgas w3 B34TBIX cojleldl TUAPOJM3yeTCcs HeoOpaTMMO J0 KOHIa ¢ o0Opa3oBaHHEM
COOTBETCTBYIOIIUX COJIEH.

5. Moryr 1M TOpPOUCXOAWTh  OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU  MEXKIY
cnenyromumu BemectBamu: HoS u HI, HoS u H2SO3, H2SO3z u HCIO,?
6. VpaBHsHTE peakuio METOIOM JIEKTPOHHOT 0 OasiaHca:

P+ HIO3 + H2O — H3PO4 + HI
7.3anumuTe BO3BMOXHBIE YpaBHEHHS PeaKlUid B3auMojel cTBHs MeTasuioB: a) Zn, 6) Cu B) Na, ¢
pactBopamu cienyromux Bemects HoO, NaOH, H2SO4 pass, H2SO4 woun, HCl, HNO3, FeSOas.

Oopaszey ounema na 1-10 pybdesicuyio ammecmayuro

T'PO3HEHCKHUY I'OCYHAPCTBEHHBIN HED TAHOHW TEXHUYECKUHW YHUBEPCUTET

BUJIET Ne 1 k 1-oii pyOe:kHOM aTTecTAlINH

JucuuimHa XHMHUsA

HNHcTUTYT WHIT I'pynma cemecTp 2

1. 3anumure ypaBHEHHUS pEaKIUil B MOJEKYISIPHOM M HOHHO-MOJIEKYJISIPHOM BHUJIE,
NPOTEKANMX B BOJHBIX pPAacTBOpax Mexay cieayroummu BemiectBamu: a) HCl u
NaOH 6) NazS u Pb(NO3): . B) NaClO u HNO:s.

2. CocraBbTe MOJICKYJISIpHbIC YPaBHEHUS peaklnid, KOTOPHIM COOTBETCTBYIOT CIICAYIOIINE
MOHHO-MOJIEKYJISIPHBIE YPABHEHUSA

a) SO3* + 2H* = SO, + H.0

6) ZNOH* + H* = Zn?* + H,0

YTBEPXJIAIO:
« » 20 r. 3aB.xad. «OX»

Bonpochl ko BTOpoii py0exkHOH aTTecTAIUN:

1. 3anummTe ypaBHEHHUS pEaKIHid B MOJIEKYJSIPHOM W HWOHHO-MOJICKYJSIPHOM BHJIE,
NPOTEKAIOIIMX B BOJHBIX pacTBopax Mexay cienyrooummu semectBamu: a) HCl u NaOH 0)
NazS u Pb(NO3)28) NaClO u HNO:s.

2. CocraBbTe MOJICKYJISIpHbIE ypaBHEHUS PEAKIUil, KOTOPHIM COOTBETCTBYIOT CIIEAYIOLIHE
HMOHHO-MOJIEKYJISIPHBIC YPaBHEHUS:

a) SOs*> + 2H* = SO, + H.0

6) ZNOH* + H* = Zn?* + H,0

3.0mpenenure cpeay pacTBOpoB (Kucias, HeWTpanbHas, ocHoBHas) u pH (37, = 7, <7)
cienyronmx coneir: FeSOs, NaxS03,NaxSO4, FeSOz. Hamummre BO3MOXKHBIE YpaBHEHHS
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peakui ruapoJiM3a CoJeH.

4.CocraBbTe ypaBHCHUS THIPOJIN3a, IPOUCXOSINEro npu cMemuBanuu pactsopoB KzS u CrCls.
Kaxngas w3 B34TBIX COJEH THUIPONU3yeTcss HEoOpaTMMo MO0 KOHIIAa ¢ oOpa3oBaHUEM
COOTBETCTBYIOIIIUX COJICH.

S. Moryr M TOpPOUCXOAUTH  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUU  MEXKAY
cnenyromumu BemectBamu: HoS u HI, HoS u H2SO3, H2SO3z u HCIO,?
6. VYpaBHsIiTE peakiiio METO0M JIEKTPOHHOr0 OanaHca:

P+ HIO3 + H,O — H3PO4 + HI
7.3anuimTe BO3MOXHBIE YpaBHEHHS peaklnii B3aumojencTBust Mmerauios: a) Zn, 6) Cu B) Na, ¢
pactBopamu cienyronmx Bemects HoO, NaOH, H2SO4 pass, H2SO4 woun, HCl, HNO3, FeSOs.

Oobpaszey bunema na 2-10 pyoexcuyio ammecmauyuro

T'PO3HEHCKHU IT'OCYIAPCTBEHHBIV HED® TAHOU TEXHUYECKUN YHUBEPCUTET

BUJIET Ne 1 Kk 2-o0ii pyOexxHo# aTTecTanuun
Jucnuimaa XHUMHUs
WuctutyT WHI I'pynma ceMecTp 2
1. Vxaxwurte, kakue u3 cieaywomux semects Cly, KoCrOs4, HCIO, KMnO4, MnSQOg4, B
pacTBOpax TMPOSBIIIIOT a) TOJIBKO OKHCIMTEIbHBIC CBOWCTBA 0) OKHCIHUTEIHHO-
BOCCTaHOBUTEIBHYIO JIBOUCTBEHHOCTh. OOOCHYHTE OTBET.
2. Moryr 1M TPOWCXOIUTh OKUCIHTEIHLHO-BOCCTAHOBUTEIHHBIC PEAKIIUH MEXIY
cnenyromumu BemectBamu: HpS u HI, HoS u H2SO3, HoSO3z 1 HCIO,4?
YTBEPXJIAIO:
« » 20 1. 3aB.xad. «OX»

7.2.Bonpockl K 3a4eTy UM SK3aMEHy
Bonpocsl k 3k3ameny
1 UYro Takoe pacTBOpbI?
2. Yro Takoe cmecu?
3. Uro Takoe BOAHBIC U HEBOJHBIC PACTBOPHI?
4. Kaxkue nporeccsl MPOTEKAIOT IPU PACTBOPEHUH BEUIECTB B )KUIAKUX PACTBOPUTEISIX?
5. Yro Takoe runpatsl (conpBathl)? ['maparamus (coapBaTams)?
6. Kakwue BemnecTBa Ha3bpIBAIOTCS KpUcTauioruapatamu? [lpuBeaure npuMepsl.
7. Uro Takoe HACHIIEHHBIE pacTBOPHI? HeHackIeHHbIe pacTBOPHI?
8. Uro moka3biBaeT KOAOPHUITUEHT PACTBOPUMOCTH?
9. Kak nensrtcs BemiecTa 1o pacTBOpUMOCTH?
10. Yro Takoe pa3daBneHHbIN pacTBOp? KOHIIEHTpHpPOBAaHHBINA pacTBOP?
11. Yro Ha3bIBaeTCs MaccoBOil 0yel pacTBOPEHHOIO BeLlecTBa?
12. Kakue pacTBOphl HAa3bIBAIOTCS PACTBOPAMH SJEKTPOIUTOB? UTO sBISETCS NPUYHMHON
JUCCOIMAIINH AIEKTPoInTa?
13.Uro Ha3bIBaeTCS CTEMEHBIO TEKTPOIUTUYECKOM Tucconnanun?
14. BBenenneM, KaKux MOHOB MOXKHO YMEHBIIUTH CTEIECHb JUCCOIMAIIUU ITOTO AJIEKTPOIUTA?
Kak u3amMeHuTCs crenens UCCoMalny npy pa30aBIeHUN PacTBOPa BOJOM?
15. HanummTe ypaBHEHHE IUCCONMAIIMU BOABI M KOHCTAHTY IUCCONHMAIUMU. UTO Ha3bIBAETCS
MOHHBIM IIPOou3BeaeHneM Boabl? Yemy oHo paBHO mpu 25°C?
16. KakoB mopsjoK BEIUYMHBI KOHIIGHTPAIlMM WOHOB BOJOPOJIa B KHUCJIOH cpeie, IIeTOYHOM,
HelTpanbHONU? UTO Takoe BOJOPOAHBIN moka3aTenb (pH) ¥ KakoBbI €ro 3HaueHusi B Pa3IMUHbIX
cpenax?
17. Kakue BemecTBa Ha3bIBalOTCI HHAMKaTOpaMu? KakoBb NMPUYMHBI W3MEHEHHUS OKPACKH
WHJIMKATOPOB Mpu u3MeHeHnu pH pacTtBopoB?
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18. Uro HnaspBaercs npomsBeneHuem pactBopumoctu (IIP)? Kak o00bscHUTE 00Opa3oBaHue
0CcaJKka, PYKOBOJCTBYSCH MPOM3BEACHUEM pPAacTBOpUMOCTH? KaKOBBI YCIIOBUSI PAaCTBOpPEHUS
ocanka?
19. Hanummre Boipaskenue [1P 1i1s crenyronmx MajaopacTBOPUMBIX BEIIECTB:

a) Pblz, Ag2CrOq

6) BasO4, Cas(PO4)3

B) Mg(OH),, As»S3
20. Kak MeHSI0TCSI KHCTIOTHBIEC CBOIMCTBA B PAY:

a) H2SO03, H2SO4
0) HNO2, HNO3

B) HCIO, HCIO2, HCO3, HCIO4? OtBeTr MOTHBHpYIITE.
21. KakoB xapakTep JHCCOIMALNHN CIEAYIOIINX THIPOKCH/IOB:
a) NaOH, Al(OH)z, CuOH. ? OTtBeT MOTHBHUpYWATE.
22. Hanwumire ypaBHEHHUSI 3JIEKTPOJIA THIECK O JMCCOLMAIIAN CIIEAYIOIIIX
AJIEKTPOJINTOB, YUYUTHIBAS CTYIIEHYATYIO TUCCOIHAIIHIO:
a) AI(OH)3, H3POu4, Fe2(S04)3
r) Fe(OH)s, (NH4)2S04, Ca(H2PO04)2, H2S
1) CUOHNO3, CaHPOQ4, AICl3, H2SO3
¢) Mg(OH)2, Fe(OH)2Cl, Zn(NO3),, NaHSIiO3
23. CocraBpTe MOJICKYJISIPHBIC W HWOHHBIC YPAaBHEHHUS PEaKIUi, MPOTEKAIONIHX MEKITY
BEIIICCTBAMH:
a) MgCOs u HCI; 6) Zn(OH)2 u NaOH; B) Pb(CH3COO), u HNOs3;
r) NaHCO3 u NaOH; 1) MgOHCI u HCI; ¢) Fe(OH)s u H2SOa.
24. B kakoM HaITpaBJICHUU U ITOYEMY OYAYT MPOUCXOIUTH CICIYIOIINE PEaKIIUu:
a) NH4sOH + HNO3 &= NH4NO3 + H,0
6) HCN + KOH *KCN + H.0
B) CaSO4 + BaCl, *CaCl, + BaSO4

Hanummre noHHBIE ypaBHEHUS pEaKLIU.

25. CocTaBbTe MOJICKYJSIDHBIC ypaBHEHHS PEAKIUH, KOTOPBIC BBIPAKAOTCS CICIYIOIIUMU
WOHHBIMH YPABHCHUSIMU

a) HCO3 + OH = CO3> + H0; Pb?* + 21" = Pbl;

0) NO2 + H* = HNOg; CaCO3 + 2H* = Ca%* + CO, + H,0
26. UYro Ha3pBaeTcs CTEMEHbIO OKucieHus? Kakue OKHCIUTENbHBIE YHCIAa HMEIOT B
coequHenusx caenyromme 3nemerTsl: xjop B NaClOs; azor 8 NH4Cl  u NH4NO3z; kpemuwmii B
K4Si04?
27. Yem OTIMYAIOTCS OKHUCIUTEIbHO-BOCCTAHOBHUTENBHBIE PEAKIMH OT JAPYTHMX XUMHUYECKUX
peakuuii?
28. Kakue u3 MpUBENEHHBIX HIDKE PEAKIMI OTHOCITCS K OKHCIUTEIEHO-BOCCTAHOBUTEIHHBIM?
VYKaxuTe B HUX OKUCIHUTEIb K BOCCTAHOBHUTEIT.
2NaBr + 2H,S04 = Bry + SO2 + NaSO4 + 2H0
CaO + H20 = Ca(OH)2
Mn(OH)z + 2HCI = MnCl; + 2H,0
MnO; + 4HCI = MnCl; + Cl; + 2H,0
Na,CO3 + Ba(NO3), = BaCO3 + 2NaNOs3
29. OxuCIUTENbHBIC WM BOCCTAHOBUTEIILHBIC CBOWCTBA MPOSBIISIIOT CICAYIONIAE YaCTHIIBL: Fo,
Sn?*, Br, Sn, S?-, Au®*, NHs, NO2", BiO3", Cr.07>?
30. B kakux rpymnmnax nepuoanydeckoii cucremsl [[.J1. MeHneneeBa pacroioKeHbI JJIEMEHTHI C
SIPKO BBIPAKCHHBIMH BOCCTAHOBUTEJIHLHBIMH CBOWCTBAMH, a B KaKHX C SPKO BBIPAKCHHBIMH
OKHCIIUTEIIbHBIMU ?
31. OkucieHre WM BOCCTAHOBJICHUE TPOUCXOIMT IIPH MEePeXoIax:

a) NHz — NO2 B) K2Cr,07 — Cr(SO04)3
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6) MnSO4 — HMnOg4 F) HNO3; — NO
32. MeToaoM 3JIeKTpOHHOr 0 Oananca moaoepute K03 OUIIMEHTH B CIEAYIOIIMX OKHCIUTEIBHO -
BOCCTAHOBHUTCIIbHBIX PCAKIUAX:
Nal+NalO3z+H2SO4= 12+Na>SO04+H-.0
MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNO3z+H20
MnO2+02+KOH = KoMnO4+H>0
FeSO4+KMnO4+H2S04 = Fe(SO4)3+MnSO4+K,SO4+H20

O6pa3sen 3K3aMeHALHOHHOI 0 OHJIeTa 5 5
I'POBHEHCKUU I'OCY]IAPCTBEHHbIN HEQ TAHOU TEXHUYECKUU YHUBEPCUTET

BWJIET Ne 1
JucnuimHa XHMHua
Wuctutyr WHT I'pynma ceMecTp 2

1. HazoBure cienymoInye COCIUHEHHS, HANUIINTE YPaBHEHUS JUCCOLMALINHU, TMPUBEAUTE
rpaduueckue popmyinsl 3Tux coenunenuit Ni(NO3)2, Mg(OH)2, RbOH, KHCO:s.
2. Hanummre ypaBHEHHs BOSMOXKHBIX PEAKIMil B HOHHO-MOJICKYJIIPHOM BUJIE:

RbOH + Ni(OH), — KOH + Pb(NO3)2 —

CsOH +HSO3; — NaOH + N2Os —
3. MeTooM 3JIeKTPOHHOTO OajlaHCa COCTaBbTE YPAaBHEHUS OKUCIHTEIHHO-BOCCTAHOBUTEIBHBIX
peaKiuii:

Nal+NalO3+H2S04= I+Na>SO4+H,0

MnO2+NaBiO3+HNO3 = HMnO4+Bi(NO3)3+NaNO3z+H20
VYTBEPX]IAIO:

« » 20 1. 3aB.kad. «OX»

7.3. Texymuii KOHTPOJIb
3aganus 11 BBINOJHEHHS J1a00paTOPHbIX padoT

JlaGopaTtopHas pa6ora Ne 1. IlomyueHue u cBONCTBA OCHOBHBIX THJPOKCHIOB.
JlabopatopHas paborta Ne 2. TlomyueHue u cBoiicTBa aMPOTEPHBIX THAPOKCHIOB.
JlaGopaTtopHas pab6ota Ne 3. Xumuueckue CBOHCTBO KUCIOT.

JlabopatopHas paborta Ne 4. TlomydeHue u CBOWCTBA CPEAHUX COJICH.
JlaGopaTtopHas pa6ora Ne 5. MoHHO-MOJIEKyIIpHOE ypaBHEHUE.

Jlabopatopnas paborta Ne 6. TlomyueHue u CBOHCTBA OCHOBHBIX COJIEH

IIpumepHas TremaTuka pedeparos

OumncTKa METAJIIOB OT IPUMECEH.
[Ileno4ynsle MeTAIIBI
[IIemouHO3eMENbHBIC METALIBI
Mertauiel I rpynnel, rimaBHOM NOArPYIIIBIL.
Mertaute 111 rpynmnsl, r1aBHON MOATPYIIIBL.
A3zor.
Yraepon.
Kucnopon.
9. layiorensl, NpUMEHEHUE.
10. bnaropoassbie rassl.
11. IlpumeHeHue KUCIOT.

7.5. Kpurepuu orieHuBasi TeKyIiei, pyoexHON U MPOMEXYTOIHON aTTecTaluu

N~ LNE

KpuTtepuu onieHKH 0TBETOB Ha J1a00paTopHbIe PadoThI:
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- He 32YTEHO BbICTABJIACTCH CTYAECHTY, €CJIH JaH HEIOJIHBIA OTBET, NPECTaBIIIOIUN
co00if pa3pO3HEHHBIE 3HAHUS 10 TEME BOIIPOCA C CYLIECTBEHHBIMH OIIMOKAMU B ONpEIEIICHUSIX.
[IpucyTcTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTh H3NOKeHUs. CTYIZeHT HE OCO3HAeT CBS3b
JAHHOTO TIOHSATHUS, TEOPUHU, SIBICHUS C JPYTUMH OOBEKTaMH IUCHUILIHHBL. OTCYTCTBYIOT
BBIBO/Ibl, KOHKPETU3AIUs U J1I0Ka3aTEIbHOCTh U3JI0KeHUs. Peub HerpamoTHast. [{lononHuTenbHble
1 YyTOYHSIOIIKE BONPOCHI IPENOAABATENS HE IPUBOJAT K KOPPEKLUH OTBETA CTYAEHTA HE TOJIBKO
Ha [TOCTABJICHHBIN BOIIPOC, HO M HA IPYrye BOIPOCHI AU CLIUIUINHBI.

- 3aYTEHO BBICTABJIACTCH CTYAEHTY, €CJM JaH IIOJHBINA, Pa3BEpHYTHIM OTBET Ha
MOCTAaBIICHHBIA BOMPOC, IIOKa3aHa COBOKYITHOCTh OCO3HAaHHBIX 3HAHUH 00 OOBEKTe,
JIOKa3aTEJIbHO PACKPBITBI OCHOBHBIE IOJOKEHUS TEMBI; B OTBETE MPOCIEKUBAETCS 4YETKas
CTPYKTypa, JIOTMYECKas IIOCIEAOBATEIBHOCTb, OTpPaXKarollas CYIIHOCTb PaCKpPbIBAEMBbIX
MOHSATUH, TEOpHil, ABjeHui. 3HaHHEe 00 00BEKTe JEeMOHCTpUpYeTCs Ha (OHE MOHUMAHHUS €ro B
CUCTEME JaHHOM HayKl M MEXAUCHUIUIMHAPHBIX cBs3eld. OTBET H3JI0XKEH JUTEPAaTypPHBIM
S3bIKOM B TE€PMHHAaX HayKd. MOryT OBITh JOMYyIIEHBI HEAOYEThl B OMPEAEICHUU MOHSITHH,
HCIIPABJICHHBIE CTYICHTOM CaMOCTOSITEIBHO B IIPOLIECCE OTBETA.

Kpurepuu ouenku pedepara

Kpurepusmu onenku pedepara SBISIFOTCA: HOBH3HA TEKCTa, 0O0OOCHOBAHHOCTH BHIOOpA
MCTOYHUKOB JIUTEPATYPHI, CTENIEHb PACKPBITHS CYITHOCTH BOMPOCa, COOII0IeHUS TpeOOBaHUH K
o opMIICHUIO.

HoBu3na Tekcra:

a) aKTyaJIbHOCTh TEMbI HCCIICIOBAHUS;

0) HOBH3HA M CAMOCTOSTEIIFHOCTh B TIOCTAHOBKE IMPOOJIEMBI, (POPMYIMPOBAHUE HOBOTO ACIIEKTa
M3BECTHOM MPOOJIEMBI B YCTAaHOBIICHHMH HOBBIX CBs3el (MEKIPEAMETHBIX, BHYTPHUIIPEIMETHBIX,
WHTETPaIlMOHHBIX);

B) HaJM4YHe aBTOPCKOMN IMO3UIINHU, CAMOCTOATEIbHOCTD OLIEHOK U CYXKJICHUH.

O00CHOBAaHHOCTH BBIOOpPAa MCTOYHHMKOB JIMTEPATYPbl: OIICHKAa MCIOJb30BAaHHOU
JUTEpaTyphl: NMPHUBJICUCHBI JIM1 HamboJiee M3BECTHBIE pabOThI MO TeMe HCCIelOoBaHUS (B T.4.
KypHaAJbHbIE TYOJMKAlMU TOCICIHUX JIET, TOCIEJAHNE CTAaTHCTHYECKHE JaHHBIE, CBOIKH,
CMpPaBKH U T.1I.).

CreneHb pacKpbITHS CYLIHOCTH BONIpoca:

a) COOTBETCTBHE IJIaHA TEME pedepaTa;

0) COOTBETCTBHE CO/IEp)KaHUS TEME U IIaHy pedepara;

B) O0OOCHOBAaHHOCTh CIOCOOOB M METOJOB pabOThl C MaTepuasoM, CIIOCOOHOCTb €ro
CHCTEMaTU3UPOBATh U CTPYKTYPHUPOBATD;

I') IOJIHOTA U TTIyOMHA 3HAHUH 110 TEME;

€) ymeHue o0o0LaTh, AeNaTh BBHIBOABI, COMOCTABISTH pPA3UYHbIE TOYKU 3PEHUS MO OJHOMY
Bompocy (mpobdieme).

Co0Juronenue TpedoBaHuil K 0(popMiIeHHIO: HACKOJIBKO BEPHO O(POPMIIEHBI CCHLIIKU Ha
UCIIONIb3YEMYIO JIUTEepaTypy, CIHCOK JIATEPaTyphl; OIEHKa TPAMOTHOCTH W KYJIBTYPEHI
U3N0KeHus (B T.4. opdorpaduueckoil, MyHKTYallHOHHOM, CTUIMCTUYECKON KyIbTYpbl, €AMHCTBO
JKaHPOBBIX YEPT); BIaJCHUE TEPMUHOJIOTUEH; coOtoienne TpedoBaHuii kK 00bEMY pedepara.

Kpurtepun oneHk# 3HaAHMII CTYI€HTOB NPU NMPOBEAEHUH ATTECTAIUH

OreHKka «OTJIMYHO» BBICTABISICTCS MPU YCIOBUHU MPABHILHOTO OTBETA CTYJ/CHTAa HE MEHEE
yeM 85% aTTecTallnOHHBIX 3aJaHHM;

OneHka «XOpOoIlI0» BBICTABISETCA MPH YCIOBHH MPaBUIBHOTO OTBETA CTYyJE€HTa HE MEHEe
yeMm 70% aTTecTallnOHHBIX 3aJaHU;

OreHKa «yI0BICTBOPUTEIHLHOY» BBICTABISETCS MPHU YCIOBUH MPABUIIBHOTO OTBETA CTYJEHTA
He menee - 51%; .
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OLIGHKa «HCYOOBJICTBOPUTCIBHO»BBICTABJIACTCA IMPU  YCJIOBHU IPABHUIIBHOIO OTBCTA
cTyneHTta MmeHee yeM Ha 50% aTTecTallmOHHBIX 3a/IaHUM.

Kpurepnu oneHku 3HAHHUH CTYAEHTA HA JK3aMeHe

OueHka  «OTJIMYHO»-  BBICTABIIIETCA  CTYJEHTY, IIOKAa3aBUIEMY  BCECTOPOHHHE,
CHCTEMaTHU3UpPOBAHHbIE, TIyOOKHE 3HaHHUA Y4eOHOM mporpaMmbl JUCHUIUIMHBI U yMEHHE
YBEPEHHO MPUMEHATh MX Ha MPAKTUKE MPH pPEIIeHUH KOHKPETHBIX 3a/]ay, CBOOOJHOE H
MIPaBUJIbHOE 0OOCHOBAHUE NPUHATHIX PELICHUM.

Onenka «Xopomio» - BBICTABISIETCA CTYAEHTY, €CIIM OH TBEPAO 3HAET MaTepuall,
rpaMOTHO M MO CYIIECTBY H3JIaraeT €ro, yMeeT NPHUMEHITHh IOJy4YCHHbIC 3HAHUA HA
MIpaKTUKE, HO JONYyCKAaeT B OTBETE WM B PEIICHUM 33Ja4 HEKOTOpbleé HETOYHOCTH,
KOTOPbIE€ MOXET YCTPAHUTh C MOMOIIbIO JTONOJIHUTEIBHBIX BOIPOCOB MPEMOJABATEIS.

OuneHka  «yAOBJETBOPUTEJIBHO» -  BBICTABISIETCS  CTYAEHTY,  IIOKa3aBIIEMY
(parMeHTapHbI, pa3pO3HEHHBII XapaKkTep 3HaHWM, HEAOCTATOYHO MPAaBUIIbHBIE (POPMYIIHPOBKU
0a30BBIX MOHATHUI, HAPYLIEHUS JJOTHYECKON MOCIE0BATEIbHOCTH B U3JI0KEHUU ITPOrPaMMHOI0
MaTepuasa, HO TpU B3TOM OH BIJAJEET OCHOBHBIMU pa3lielaMH y4yeOHOM MpOrpaMMbl,
HEOOXOAMMBIMU JJIsI AajbHEHIIEro oOydeHHs M MOXET IPUMEHSATh IOJIY4YeHHblE 3HAaHUS I10
00pa3ily B CTaHAAPTHON CUTYyallUH.

Onenka «HeyAOBJICTBOPHTEJIBHO» - BBICTABISIETCS CTYACHTY, KOTOPBIH HE 3HAET
Oosbmiell YacTH OCHOBHOTO COJAEpKaHUS Y4eOHOW mporpaMMbl JUCHUIUIUHBL,
JonyckaeT rpyobie ommOkyu B (OpMYJIHPOBKaX OCHOBHBIX MOHSATHM JUCHUIUIMHBI U HE yMEET
HCIIOJIB30BATh MOJIy4EHHBIE 3HAHUS IIPU PELICHUU TUITOBBIX MPAKTUYECKUX 3a7ad.
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7.4. Onucanue mokasatelieil ¥ KpUTEpUEB OLICHWBAHUS KOMIIETCHIIMI Ha Pa3MUYHBIX dTanax ux (OpPMHUPOBAHUS, OMHCAHUE

ITKaJIbl OOCHHMBAHM .

Tabumua 7
IInanupyemMble pe3yJIbTATHI OCBOCHUS Kpurepun oueHuBanus pe3y;ibTaTroB 00yyeHus HaumenoBanue
KOMIICTCHIIHA MeHee 41 6as10B 41-60 6as10B 61-80 6aas0B 81-100 6a;10B OLICHOYHOI'0
(HeyI0BJIETBOPHUTEIHHO) | (YAOBJIETBOPUTEIHHO) (xopomuro) (oTiM4HO) cpencrsa

OIIK-1. CriocobeH u3y4arh, aHaJIM3UPOBaTh, HCIOIb30BaTh MEXaHU3Mbl XMMUYECKHX PEAKIMH, TPOUCXOISIINX B TEXHOJOIMYECKUX MPOLIECCaX M OKPYXKAIOIIeM MHUpPE, OCHOBBIBAsICh Ha
3HAHUAX O CTPOCHUU BEILECTBA, IPUPOJE XUMUYECKOM CBSA3H U CBOMCTBAX PA3INYHBIX KIACCOB XMMHYECKHUX 3JIEMEHTOB, COEAMHEHHH, BEIIECTB U MAaTEPUAJIOB

JlaGopatopHasi padora Ne 1. [loxyuenue
1 CBOWCTBA OCHOBHBIX THIPOKCH/IOB.
JlaGopaTtopHasi padora Ne 2.Ilonyuenue u
CBOICTBa aM(OTEPHBIX THAPOKCHIOB.
JlaGopaTtopHas padora Ne 3. Xumudeckue
CBOWCTBO KHCIIOT.

3HaThb: - npuHIUNUaibHele | PparMeHTapHBIC 3HAHUS Henonneie 3Hanust  |Copmupopannbie, Ho | ChopMUPOBaHHbIC
0COOEHHOCTH MOJIETTMPOBAHHUS cofieprKaliue CHCTEMaTH4eCcKue
MaTeMaTHYECKUX, (br3HIecKHX U OTJEIbHbIE TPOOETHI 3HaHUA
XUMUYIECKUX IIPOLIECCOB, 3HaHUA
NpeAHa3HAYEHHBIE I  KOHKPETHBIX
TEXHOJIOTUYECKHX MPOIIECCOB.

YMerb: - HCIOJB30BAaTb OCHOBHBIC YacTuyHble YMEHUA Henonnsie YMEHUA VYMmenus MOJIHEIE, C(bOpMHpOBaHHLIe
3aKOHBI JTVCIUTIIINH WHXCHEPHO- JIOITYCKAfOTCSI yMeHHs
MEXaHUYECKOTO  MOJYJIS,~HCIIOJIb30BATh HeOOTbIITNE OIIHOKHI

OCHOBHBIC 3aKOHBI €CTCCTBECHHOHAYYHBIX

JHUCHUIIINH, IpaBujia IMOCTPOCHUA

TEXHUYECKUX CXEM U YepTexen

JlaGopaTopHasi padora Ne 4.Ilonyuenue u
CBOICTBA CPEAHUX COJIEH.
JlaGopaTtopHas padora Ne 5. HouHo-
MOJIEKYJISIPHOE YpaBHEHHE.
JlaGoparopHas padora Ne 6.Ilonyuenne n

CBOIMCTBA OCHOBHBIX COJICH

B.]Ia)IeTb: - OCHOBHBIMH MCTOJaMH

TCXHUKO-O9KOHOMHYCCKOI'O aHalin3a,
HaBbIKaMH COCTAaBJICHUA pa60q1/1x
IIPOCKTOB B COCTaBeC TBOp‘IeCKOﬁ

Yactuaaoe BJIAACHUC
HaBbIKaMH

Hecucremarnueckoe
MIPUMEHEHUE HaBBIKOB

B cucremarnueckom
MPUMCHCHNU HABbIKOB
JAOITYyCKarTCA

Ipo0eITsI

YcnemHoe u
CHCTEMATHYECKOE
MPUMEHCHHE HABBIKOB

Tembl pedepaToB:
OuncTKa METAIIOB OT IPUMECEH.
. 1llerouHbIe METAIBL
. IllenouHO3€EMENBHBIE METAILIBI
Mertamner 11 rpynmsl,

NN

TJIaBHOH




KOMaH/Ibl, -y4acTBYeT, CO 3HAHHEM JIela,
B paboTax 1O COBEPIICHCTBOBAHUIO
MPOU3BOACTBEHHBIX MPOIIECCOB c
UCIIONIb30BAHUEM  JKCIEPHUMEHTAIBHBIX
JIAHHBIX U PE3yJIbTaTOB MOJCTHUPOBAHHS,-
HaBBIKAMH JISJIOBOTO B3aUMOJICHCTBUS C
CCPBUCHON CIIy’)KOOW W OIICHHBaTh WX
peKOMeHJalum c y4eToM
SKCIEPUMEHTATBHON paboThI
TEXHOJIOTUYECKOT0 OT/esa MPeAnpUsITHS

[OATPYIIIBL.
5. Meramumer [l rpynmsl,

[OATPYIIIIHL.

6. A3oT.

7. Yrmepon.

8. Kucmopos.

9. TanoreHsl, MPUMEHEHHE.
10. biaropoiHbI€ Ta3bl.

11. TlpumeHeHne KUCIOT.

TJIaBHOM
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8. OcobeHHOCTH peasu3allui AMCHUILVIMHBI AJIS MHBAJIHUIOB M JIUIL €

OrpaHU4YC€HHBIMHA BO3MOKHOCTSAMH 3/10P OBbiA

Jlis ocyIiecTBICHHUS MPOLEAYP TEKYIIEro KOHTPOIs YCHEBAEMOCTH U MPOMEKYTOUYHOM
aTTecTaluy OOyJaromuXcst Cco3JaHbl (DOHOBI OIEHOYHBIX CPEICTB, aJalNTHPOBAHHbBIC IS
WHBAIMIOB M JIMI C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI M TIO3BOJISIONIME OLECHUTH
JIOCTHKEHHE WMU 3alUIaHUPOBAHHBIX B OCHOBHOW 00pa3oBaTEIbHOH MpOTpaMMe pe3yJIbTaTOB
00y4eHusi ¥ ypoBeHb CPOPMUPOBAHHOCTH BCEX KOMITETEHIINH, 3asBICHHBIX B 00pa30BaTEIbHON
nporpamme. @Dopma TpoBeAEHHS TEKyIIEH aTTecTalid s CTYACHTOB-MHBAJIUIOB
YCTAHABIMBAETCS C Y4YETOM WHIUBUIYAJbHBIX TCUXO(PHU3NYECKHX OCOOeHHOCTell (YyCTHO,
NUCbMEHHO Ha Oymare, MHUChbMEHHO Ha KOoMIbioTepe, B (opme TectupoBanus u T.1.). [lpu
TECTUPOBAHUH JJIS1 CIA0OBHUIAIINX CTYAEHTOB HCHOJB3YIOTCA (DOHABI OIEHOYHBIX CPENCTB C
YKpynmHeHHbIM —mpupTtoM. Ha »9SKk3aMeH mpuriamaercs —COMPOBOXIAIONMIMHA, KOTOPBIH
00eCreunBaeT TEXHUYECKOEe COMPOBOXKIEHUE CTyAeHTy. [Ipu HeoOXOIMMOCTH CTYIEHTY-
WUHBAaJMy TPEJOCTaBIsETCS JOMOIHUTEIbHOE BpeMs JJIsl HOATOTOBKY OTBETa Ha dK3aMeHe (UJIU
3agere). OOywarommecs C OrpaHUYEHHBIMH BO3MOXKHOCTSMH 3JI0pPOBbS W OOyYaromIuecs
WHBAIMIBl O0ECIIEUMBAIOTCS IEYaTHBIMU W AJIEKTPOHHBIMH 00pa30BaTEILHBIMU PECypcaMu
(mporpammbl, ydeOHBIE TMMOCOOMS [IJsI CaAMOCTOSITENbHONM paboTel W T.O.) B (Qopmax,
a/IalITHPOBAHHBIX K OTPAaHUYCHUSM UX 37J0POBbS M BOCHPHUATHS MH(OPMALIHU:

1) ISl HTHBAJIM/IOB U JIUI] C OTPAHMYCHHBIMUA BO3MOKHOCTSMH 37I0POBbS 10 3PEHUIO:

- JUIS CJICTBIX: 3aJaHusi Ui BBIMOJHEHHWS HAa CEMUHAapax M TNPAKTHYECKUX 3aHATHIX
ohopMIIsIIOTCSL penbeHO-TOUeYHBIM HIpUGTOM bpaiins wim B BUIE 3JEKTPOHHOTO JTOKYMEHTa,
JOCTYITHOTO C IMIOMOIIBI0 KOMIIBIOTEpPA CO CIIEIHUATN3UPOBAHHBIM IPOrPAaMMHBIM 00eCIeUeHHEM
JUISL CJIETIBIX, TM00 3aUUTHIBAIOTCS ACCHCTEHTOM; MMChbMEHHBIE 33/1aHUSI BBITIOMHAIOTCS HA Oymare
penbedHO-TOUeyHBIM mIpudTOM bpaiing unM Ha KOMIBIOTEpE CO CHEHAIU3UPOBAHHBIM
MPOrpaMMHBIM 00ECIIEICHHEM JIJIS CIIEMBIX JTMOO0 HAAUKTOBBIBAIOTCS ACCHCTEHTY; 00YJYarOIIMCS
JUISL BBITIOJIHEHHS 3aJaHUsl TPH HEOOXOAMMOCTH TPENOCTABISETCS KOMIUIGKT HHCbMEHHBIX
NpUHAUIOKHOCTEH 1 Oymara Ay nmuchbMa peiabedHOo-ToueyHbIM mpudTom bpaiinsg, kommbsroTep
CO CHENHATN3UPOBAHHBIM MTPOrPAMMHBIM 00€CIIEUEHHEM ISl CIIETIBIX;

- Ui CNA0OBUASIINX: OOECIIeYMBACTCS MHIUBUAYAIbHOE PAaBHOMEPHOE OCBEIICHUE HE
meHee 300 okc; oOywaromuMcs JJiS  BBINOJIHEHUS 3aJaHusl INpH  HEOOXOJUMOCTU
MIPEOCTABIISACTCS YBEINUHUBAIOIIEE YCTPOHCTBO; BO3MOXKHO TaKXKe HCIOJIb30BaHUE COOCTBEHHBIX
YBEIMUYMBAIOLINX YCTPOUCTB; 3aJaHUs JJIs BHITOJHEHHS 3aJlaHUH O(QOPMIISIOTCS YBEIMYCHHBIM
mpudTom;

2) JUISl THBAJIMJIOB U JIML C OrPAaHUYEHHBIMHA BO3MOXHOCTSIMH 3I0POBBS IO CIIYXY:



- U TIOyXUuX W cjaabociblnanmx: o0ecleyuBaeTcsl HaludMe 3BYKOYCUIMBAIOIIEH
anmapatypbl  KOJUIGKTUBHOI'O  IIOJIb30BaHMs, INPU  HEOOXOJUMOCTH  O0y4aroIUMCs
IIPEAOCTaBIsACTCd  3BYKOYCHUJIMBAIOIIAS  amlmaparypa  HHAWBHUIAYAJIbHOTO  I10JIb30BAHMUS,
IIPEAOCTABIISAIOTCS YCIIyTH CYpONEePEBOAUHKA;

- Ui CIIENOTNIyXUX JOMYCKAaeTCsl MPUCYTCTBUE ACCHUCTEHTA, OKAa3bIBAIOILETrO YCIyrd
TH(IIOCYpAOTIEpEeBOAYNKA (IOMUMO TPEOOBAHUH, BHITOIHAEMBIX COOTBETCTBEHHO JJIS CIIETBIX U
[IIyXHX);

3) JUTA T C TSDKENBIMM HAapyIIEHUSIMH PeYH, TIyXuX, cIa0OCHbIIanmX JeKIUA U
CEMHMHApPBI, IPOBOJIMMBIE B YCTHON (hopme, TPOBOAATCS B MUCbMEHHOU (hopme;

4) JUI MHBAJIUAOB U JIMIl C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMM 370POBbSI, UMEIOIIUX
HapyLIEHUsl OIOPHO-ABUIATEIbHOIO allllapara:

- i JMI C HapyWEHUSIMU OHNOPHO-IBUTaTENIbHOI'O ammapara, HapylleHUsIMU
JBUTATENbHBIX (DYHKIMI BEpXHUX KOHEYHOCTEH MM OTCYTCTBHMEM BEPXHUX KOHEYHOCTEH:
MMCbMEHHBIE 3aJaHMsI BBIIOJHAIOTCS Ha KOMIIBIOTEPE CO CIIELUAIM3UPOBAHHBIM IIPOrPAaMMHBIM
oOecrieueHMeM WIM  HAJUKTOBBIBAIOTCS  ACCHUCTEHTY; BBIIOJHEHHE 3aJaHuil  (TecToB,
KOHTPOJIBbHBIX paboT), IPOBOJUMBIE B MUCbMEHHON (hOpMe, POBOSATCS B YCTHOM opme myTem

orpoca, 6ecebl ¢ 00yJaroImuMCes.

9. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE O0ecreyeHue TUCITUTITIHHbI

a) OCHOBHasl JIMTepaTypa:

1. T'muaxa H.JI. OGmias xumusi. YaeOHUK 115 6akanaBpos. - M.: FOpaiit. 2017. - 898 c.

2. Tabpuman O.C., OctpoymoB W.I'. Xumus 3-e u3nanue. M.; U3naTenbckuii 1eHTp
«Axagemusy». 2016. - 304c.

3. Tperpsxosa FO.JI. Heopranuueckas xumusi B 3-X Tomax. M.: M3gaTenbCkuii 1EHTP
«Axagemusy. 2018. - 240c.

0) 10MOJTHUTEIbHAA JIUTEPATypa:

4. Kapanerbsan M.X., pakun C.1. O0mas u Heopranudeckas xumus. — M.: Xumus,
2017.-592 c.

B) NporpamMMHoe obecrieyenue u Internet-pecypcsi:

wwww.gsoirulibrary;

http://webbook.nist.gov/chemistry/;

http://www.chem.msu.su/rus/tsiv/;
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10. MaTepl/IaJII)HO-TeXHI/I‘IeCKOE odecrieueHue ANCIHNIIJINHBI

B yuebHOM mpouecce s OCBOEHHUS JAMCUUIIJIMHBI HCIOJB3YIOTCS —CIEAYyIOIIne
TEXHUYECKUE CPEICTBA:

-XUMHUYECKasl 1TabopaTopusl, XUMUYECKHUE PEaKTUBBI;

-KOMIIBIOTEPHOE M MYJIbTUMENUWHOE 000pynOBaHME (HA JEKUUAX, ISl CAMOKOHTPOJIS
3HAaHUH CTYIEHTOB, JIJsI OOECIeYeHHs CTYIEHTOB METOAWYECKMMHU pPEKOMEHJalusIMH B
AIIEKTPOHHOI dopme);

-pubopsl U 000pyAOBaHHE y4eOHOrO Ha3HauyeHHs (IPU BBIMOJHEHHH J1a00paTOPHBIX
pabor);

[IporpaMMoii ~ TUCHUIUIMHBI ~ NPEAYCMOTPEHO  HCIIOJB30BAHME  COBPEMEHHBIX
MPOrpaMMHBIX KOMIUIEKCOB M TEXHOJIOTHH st 00paboTku pesynbratoB HUPC.

11. lononHeHus ¥ U3MeHEeHUsI B padoyeil mporpaMMe Ha y4eOHbI 1o

JlonosiHeHUsT M U3MEHEHUsl B paboune NMporpaMMbl BHOCSTCS €XKEr0JHO Iepe]l HadaloM
HOBOro ydeOHoro roga mno Qopme. M3MeHeHHs MOKHBI O(QOPMIIATHCS AOKYMEHTAJIBHO H
BHOCSTCSI BO BCE YYTECHHBIE DK3EMILIIAPBIL.
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	26. Что называется степенью окисления? Какие окислительные числа имеют в соединениях следующие элементы: хлор в NaClO3; азот в NH4Cl   и NH4NO3; кремний в K4SiO4?
	27. Чем отличаются окислительно-восстановительные реакции от других химических реакций?
	28. Какие из приведённых ниже реакций относятся к окислительно-восстановительным? Укажите в них окислитель и восстановитель.
	2NaBr + 2H2SO4 = Br2 + SO2 + Na2SO4 + 2H2O
	CaO + H2O = Ca(OH)2
	Mn(OH)2 + 2HCl = MnCl2 + 2H2O
	MnO2 + 4HCl = MnCl2 + Cl2 + 2H2O
	Na2CO3 + Ba(NO3)2 = BaCO3 + 2NaNO3
	29. Окислительные или восстановительные свойства проявляют следующие частицы: F2, Sn2+, Br-, Sn, S2-, Au3+, NH3, NO2-, BiO3-, Cr2O72-?
	30. В каких группах периодической системы Д.И. Менделеева расположены элементы с ярко выраженными восстановительными свойствами, а в каких с ярко выраженными окислительными?
	31. Окисление или восстановление происходит при переходах:
	а) NH3 → NO2  в) K2Cr2O7 → Cr2(SO4)3
	б) MnSO4 → HMnO4  г) HNO3 → NO
	32. Методом электронного баланса подберите коэффициенты в следующих окислительно-восстановительных реакциях:
	б) дополнительная литература:


