[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: boiko EneHa puropbesHa

[lomxHocTb: PexTop

[lara nogmcaus: 13.10.2023 13:04:19MUHUCTEPCTBO HAYKU U BbICIIETO oOpa3oBanusi PO

YHUKanbHbI nporp i : I o o
e6geb68912ZOSOaWZﬁ%OQ)QE(Q&%gapm BEHHBIN arpapHbiii yHUBepcUTET CeBEpHOTro 3aypabs

ATPOTEXHOJIOTUYECKUN HHCTUTYT
Kadenpa obmeit xumun um. 1. J1. Komuccaposa

«YTBEpKIat0»
H.o. 3aBenyromero kadenpoi

JI.H. bapabanmukoBa

«4» nronst 2022 1.

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

Xumusn

JU1sl HartpasiieHnst noaAroToBku 21.03.02 3emiieycTpoMCTBO U KaaacTpbl
npo@uiib 3eMeNIbHBIN KagacTp

YpoBeHb BhICIIEr0 00pa3oBaHus — OakagaBpuaT

dopma oOydeHUs — O4Has, 3a09HAas

Tromens, 2022



IIpu paspaboTke padoueii mporpaMmbl YI4eOHOMN TUCIIUIIMHBI B OCHOBY IOJIOKCHBI:

1) ®I'OC BO no nampasnenuto noarotoBku 21.03.02 3emieycTpoicTBO U KaJacTphl yTBEPKACHHBIN
MuHHCTEpCTBOM HayKH U BbICIIETo oOpa3oBanust PO «26» nos0pst 2020 r., mpukas Ne 978

Poccuiickoit ®enepannu

2) Y4eOHbIi TUIaH OCHOBHOM 00pa3zoBaTenbHoH mporpammser 21.03.02 3emiteycTpoicTBO U KaJacTph
onobpeH YuenbiM coBetoM @PI'BOY BO I'AY Cesepnoro 3aypanbs oT «01» utoist 2022 r. [IpoTokon
Nell

Pabouas mporpaMma y4eOHOH OUCHMIUIMHBI O00peHa Ha 3acegaHun kadeapsr odmeit xumun um. M./
Komuccaposa ot «4» nrons 2022 r. IIpotokon Ne 15

W.o. 3aBenyromero kadenpoit JI.H. bapabanmnkoBa
PabGouass mnporpamma y4eOHON OUCIUIUTUHBI (MOAYNSA) OJOOpPEHAa METOAMYECKOW KOMHUCCHEH

ArpotexHosnornyeckoro uHCTUTyTa ot «07» uronst 2022 r. [Iporokon Ne 11

[Ipencenarens
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Pa3paboTumnku:
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1. IlepeyeHb NJIaHMPYeMbIX pPe3yJIbTATOB 00yUYeHHs N0 JMCUMUIIJIMHE, COOTHECEHHBIX €
IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON MPOrPaMMbI

Koo [lepeuenb mIaHUPYEMBIX
Pesynbratel WNHaukaTop AOCTHKEHUS
Komne- pe3yabTaToOB OOY4YEHHS 110
OCBOCHUSA KOMIIETEHITUH
meHyuu JIUCIIATIIINHE
3Hamy.
- OCHOBHBIC ITIOHATHA U 3aKOHBI
XUMUH,
- METOAbI aHAJIN3a XUMHYCCKHUX
MPOLECCOB;
OIIK-1. Criocoben ng’”":
- OOBACHATH C HOCTb
permaTs 3a1a9u HUI-2onk-1- [IpumensieT i )
o O(beCCHOHaJ'H;HOﬁ XUMHYCCKUX TPOLECCOB;
p OCHOBHBIE MTOHATHS U 3aKOHBI - HCTIONB30BATh TCOPETHICCKUE
ACATCILHOCTH XHMHH, I€MOHCTPUPYET 3HAHUSA 1 [IPAKTHYECKUE HABBIKH,
MPUMEHSISI METOJIbI
P MNOHUMaHHE XMMHYIECKHX TIOJIyCHHBIC IIPH M3YICHAN
OIIK-1 | moxenuposanus, 5 JUCLIATUIAHBL
MaTeMaTHYeCcKOro TIPOLECCOB B 0OIACTH - enademn:
aHaimu3a, pO)eCCHOHATBHON - OCHOBHBIMH HaBBIKAMHU
€CTECTBCHHOHAYYHBIC U | JESITEIIbHOCTU oOpaeHus ¢ 1abOpaTOPHBIM U
OOIIENHKEHEPHBIE pUOOPHBIM 000pPYIOBaHUEM;
3HAHUSI -METOJaMU XMMHYCCKOI'O aHaJIu3a
JJIA TTOCJIEAYIOIIETo €TI0
HUCIIOJIb30BAaHUA B
npodeCCHOHATBHOM
JCATCIBbHOCTH.

2. MecTO JUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOH IPOrpaMMBbl

JlaHHasi MUCHUIUIMHA OTHOCHTCS K biroxy [ o0s3arenpHON 4YacTH 00pa30BaTEILHOM
nporpaMMel. J[jsl ycrienmHoro u3yueHus: TUCIUILUIMHEI CTYAeHTaM HeOOXOAUMbI 0a30BbIe 3HAHUS
IIKOJIbHBIX KYPCOB (1)I/ISI/IKI/I, MAaTEMATUKU U XUMHH. XUMHUS SIBIISIETCS HpG[[HIGCTByIOHIef/'I JJISL
M3Yy4YEeHUsl TaKuxX NUCUMIUIMH, Kak Pusmka, [TlouBoBenenue, HxeHepHas reonorusi, JKOJI0rus

3EMIJICITIOJIB30BaHMA.

JucnunnuHa usydaercs Ha 1 Kypce Bo 2 cemecTpe mo ouHOi (opme oOyueHus u Ha 1
Kypce BO 2 CEMEeCTpe MO 3a04HO hopme.

3. O0beM AUCHHMILIMHBI U BUbI y4eOHOH padoThl

O6H_Ia${ TPYAOCMKOCTH JUCIHUIIJIIMHBI COCTABJIACT

108 gacoB (3 3a4eTHBIX STUHUIY).

Ounas popma 3aouHas popma

Bun yuebnoit paboThl
AyIuTOpHBIe 3aHATHS (BCero) 48 14
B mom uucne: - -
JlexIMoHHOTO THIA 16 4
CeMHHapCKOTO THITA 34 10
CamocTosiTeJIbHAs1 pa6oTa (Bcero) 58 94
B mom uucne: - -
[IpopaboTka MaTepuaia JIeKIHH, 29 70,5
MOJTOTOBKA K 3aHSATHIM
CaMOCTOSTEeNbHOE N3YUEHHE TEM 4
Pedepar 12 -
KoHTpoJsibHbIE pabOThI 13 23,5
Bun npoMexyTo4HoOH arrecTaluuu
O0mas TPyA0eMKOCTh:
4acoB 108 108
3a4€THBIX €IUHUIL 3 3




4. Conepskanue 1M CHUININHbBI
4.1. Conep:xaHue pa3/iesioB M CHUIITAHBI

Ne | HaumenoBanue Conepxanue pazzena

/T | pa3gena JUCIUTIIMHBI

1. | Beenenne. OcHoBuble | OnpenencHue npeamera «xumus» llemn w 3amaum Kypca.
3akOHbl WM noHATUA | [IoHATHA aTOM, MOJIEKYJIa, MOJIb, IKBUBAJICHT. MoOJIeKyJIsipHas
XUMUU 1 MoJisipHast Maccbl. OCHOBHBIE XMMUYECKUE 3aKOHBI.

2. | Xumnueckas kuHetuka | [IoHsATHE O CKOpPOCTH XUMHYECKMX peakiuidi. OCHOBHBIE

(bakTopbl, BIUAIOIIME HAa CKOPOCTh XHUMHUYECKHX PpEaKIUM.
3akoH nelcTBUs Macc, npaBwio Bant-T'odda. Ilonsrue o
KaTaJu3aTopax. BnusHue Karamm3aTtopoB Ha  CKOPOCTh
XUMUYECKHUX peakuuid. Katains roMOreHHbli U reTepOreHHbIi.
OOpatumble U HeoOpaTuMble  peakuuud. XHUMHUYECKOe
paBHoBecue. IIpunnun Jle-Illatense u ero mnpaxkTudeckoe
3HAYEHHE.

3. | Ctpoenue atoma. | Pa3Butrue mnpencraBieHUd O CIOXKHOM CTPOCHHUHM aTOMOB.
[lepuoanueckas OCHOBHBIE TOJIOKEHHSI KBAaHTOBOM TEOPUU CTPOEHUSI aTOMa.
cucrema  3nemeHTOB | [Ipuniun [laynu, npasuno I'ynaa u KneukoBckoro. CoiicTBa
.. Menneneea aTOMOB. Crpyktypa  nepuoamueckoit  cucremsl .M

MeHieneesa.
4. | Xumuueckas CBs3b U Meron BajeHTHBIX CBsi3e. TUIIBI  XMMHYECKOW  CBS3U
CTPOEHUE MOJIEKYII (koBaJieHTHAsi, HMOHHAs, METaJUIMYEeCKasi, BOJOPOAHAs).
MexmonexkynspHble  B3auMmonencTBus — (cuiabl  Ban-nep-
Baannca): OPUEHTALIMOHHBIE, WHIYKIIMOHHBIE,
JMCIIEPCUOHHBIE.
5. | PactBopsbI Hucnepcubie cucrembl. MctunHble pactBopbl. dusnueckas u
XMMHYECKasi TEOPUHU PacTBOPOB. [ 'MpaTHast TEOpUsl pacTBOPOB
HA.N. MenneneeBa. KoHueHTpanus pactBopoB. Teopus
3JIEKTPOJUTUYECKON AUCCONMALMK. | MaApOIN3 Coen.

6. | OxuciautensHO- CreneHb OKUCIEHUS, OKUCIUTEIN U BOCCTAHOBUTENU. MeToIbl
BOCCTaHOBUTEJIbHBIC COCTaBJICHUSI YPAaBHEHHUM OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxkuuu peakuuii. Tuner OBP. OkBuBaneHTBl OKUCIMTENS H

BOCCTaHOBUTEJIA.

7. | KommnekcHbie CrocoOHOCTh aTOMOB K KOMIUIEKCO0Opa3oBaHuio. OCHOBHbBIE

COCAMHEHHUS nonoxkeHus teopun BepHepa. Xumudeckas CBA3b B
KOMIUIEKCHBIX coenuHeHusax. HomeHnkiarypa, auccouuanus,
U30MEPUST KOMIUJIEKCHBIX COCIMHEHUMU.

8. | Xumuueckas [Tonstne 00 aHanmuTHyeckod xumuu. KadecTBeHHBINH U

uaeHTUDUKAIHS KOJIMYECTBEHHBIN aHanu3. OCHOBHBIC BUBI KOJIUYECTBEHHOTO

aHaJIM3a: rPaBUMETPUYECKHH, THTPUMETPUYECKH.




4.2. Pa3nenn! JUCHUIIINHLI 1 BHABI 3aHATHI

ouHas opmMa 00ydeHUs

Ne HaumenoBanue pasnena Jleknuonuoro | CeMUHApCKOTO CP Bcero,
n/n JIACLIUILTUHBI THIA THIA 4acoB
1 cemectp
1. | Beeacune. OCHOBHBIC 3aKOHEI U 2 4 6 12
MOHSATHS XUMHU
2. | XuMudeckass KHHETHKA 2 4 6 12
3. | Ctpoenue aroma. [leprognyeckas 2 - 8 10
cucrtema ’semenTon J[. 1.
Meunpeneena
4. | XuMu4eckas CBS3b U CTPOCHUE 2 - 8 10
MOJICKYJI
5. | PactBOpBI 4 8 8 20
6. | OkucIUTEILHO- 2 4 6 12
BOCCTAHOBUTEIIBHBIE PEAKITUN
7. | KoMmmiekcHEIe cOeTHHEHHMS 2 4 8 14
8. | Xummuueckas uaeHTUOUKAIUS - 10 8 18
Hroro: 16 34 58 108
3a04Has (hopma 0O0ydIeHUS
No HaumenoBanue paznena Jleknmonnoro | CeMUHApCKOTO CP Bcero,
/o JIACIIUILTNHBI THIA THIA 4acoB
1 cemectp
1. | Beeneune. OCHOBHBIE 3aKOHBI U 1 2 10 13
ITOHSTHUS XUMUH
2. | XuMmunueckas KHHETHKA - 2 10 12
3. | Crpoenue atoma. [lepuoamnueckas 1 - 14 15
cucrema 3y1eMeHToB JI. 1.
Menneneena
4. | XuMundeckas CBs3b U CTPOEHUE 1 - 14 15
MOJICKYT
5. | PactBopsl - 2 10 12
6. | OkucauTEIHLHO- 1 2 10 13
BOCCTAHOBUTEJIHHBIC PEAKIIHH
7. | KoMmekcHbIE COeqUHEHUS - - 10 10
8. | Xumuueckas naeHTHPHUKAINS - 2 16 18
Hroro: 4 10 94 108
4.3. 3aHsTHS CEMMHAPCKOI0 THUNA
o
Jl;f/_n Ne paszena _ TpynoemMkocThb
JIACITUIITHHBI
OYHas \ 3a04Has
1 cemectp
1. 1 [IpaBuia paboThl B XMMHYECKOM TaOOpaToOpHH. 2 -
Texnuka nadbopatopHsix pabor. OOopya0BaHUE U
XUMHYECKas IOCy/Ia.
2. 1 Kitaccbl HeopraHn4eckux coeIMHeHHUI 2 2
3. 2 XUMHYECKOE paBHOBECHE 4 2
4. 5 IIpuroToBieHne pacTBOPOB Pa3INYHON 4 -




KOHIICHTPAIIU!
3) 3) DNEKTPOIUTHYECKAS AUCCOLUALIMS 4 2
6 6 OKHCIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 4 2
7 7 KomMmiiekcHble coeTMHEHUS 4 -
8 8 KadecTBeHHBII aHATN3 4 2
9 8 KonmuecTBeHHbIl aHAN3 6 -
Wroro: 34 10

4.4. IlpumepHasi TeMAaTHKA KYPCOBBIX POEKTOB (pador) - ne npedycmomperno OIIOII.

5. Opraﬂmaunﬂ CaMOCTOSITEIbHOI paﬁoTLI Oﬁy‘lalOIIII/IXCﬂ o TMCHMILVIMHE

5.1. Tunbl caMOCTOATEJIbHOM PA0OTHI U €é KOHTPOJIb

Tun camocTosiTeIbHOM PadoThI dopma 00ydeHHS Tekymunii KOHTPOJIb
OYHasl 3a04Has

[TpopaboTka MaTepuana JeKIuH, 58 70,5 TECTUPOBAHUE
MOJITOTOBKA K 3aHSATHUSIM
CaMocTosTeNbHOE H3YYCHUE TEM 4 TECTUPOBAHUE
KonTtposbHbie paboThl 13 23,5 KOHTPOJIbHAS paboTa
Pedepar 12 - 3aIuTa

BCETO YaCOB! 58 94

5.2. Y4ueOHO-MeTOqMYeCKHe MAaTePHAJIbI IJIsl CAMOCTOATEIbHOI padoThI:
1. JlaGopaTopHbli TpPAaKTHUKyM [0 HEOPraHUYECKOW U aHAIUTUYECKOW XHUMHH: Y4eOHO-
metoanyeckoe nocodue / cocraButenu JI. H. bapabanmukosa, O. B. Peibauyk. — TromeHb:
['AY Cesepnoro 3aypanbs, 2021. — 92 c.— Tekct: snekTpoHHBbIH / JlaHb: 3JIEKTPOHHO-
oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/208430

2. Poibauyk, O.B. Heoprannveckas u aHanuTH4eCKass XUMHsL: y4eOHO-METOMUECKOE TOCOOHE.
/ O.B. Peibauyk, H.A. Bonkosa / Tromenb: AY CeepHoro 3aypaibs, 2018. 77 c.

5.3. TemMbl, BBIHOCHMbIE HA CAMOCTOSITEJIbHOE H3yYeHHUe:
. 'maponu3 coiie, TUIBI THIPOIIN3A.
. PactBopb! HEeanekTponutoB. Ocmoc. Juddysus.
. Hanucanune OKMCIUTEbHO-BOCCTAHOBUTENIBHBIX PEAKIIAI METOIOM MOJTypEaKIIUi.
. I'paBuMeTprUECKUi aHAIN3.

AW

5.4. Temsl pedepaToB:
1. llemouHbIE U MIETOYHO3EMETHHBIE METAJIIHI.
2. 'ugpuibl MEeTasIoB.
3. ®usnyecKkre U XUMUIECKHE CBOMCTBA METAJLIOB.
4. PactipocTpaHeHue, MoJdy4YeHHe, CBOICTBA U IPUMEHEHHE XJIOpA.
5 ComnsHast KUCIOTA U €€ COJIH.
6. Kucnopoausie coetuHeHUs Xopa.
7. Bpom, pacripocTpaHeHue, MoaydeHne, CBOMCTBA, TPUMEHEHHE.
8. Mox, pacnipocTpaneHe, MONydeHHe, CBOCTBA, IPHMEHEHHE.
9. Kpemuwuii B mpupo/ie, CBOMCTBa, MPUMEHEHHE.
10. PacmipocTpanenue B pUpo/ie, MOTydyeHHe, CBOMCTBA, MPUMEHEHHUE YTIepoa.
11. duznyeckne U XUMHUYIECKHUE CBOMCTBA a30Ta. CTpoeHHE MOJIEKYJT a30Ta.
12. Okcunpl a3ora.
13. A30THas KACJIOTa U €€ COJIH.



https://e.lanbook.com/book/208430

14. BogopoiHble coeIMHEHUS a30Ta.

15. A3oTHBIC YIOOpEHUSI.

16. PactipocTpanenue B mpupoje, NodydeHne, CBOMCTBA, IPUMEHEHHUE CEPHI.
17. Oxkcun cepst (IV) u okcun cepsr (V).

18. CepHas KUCIOTA U €€ XMMUYECKHE CBOWCTBA, IPUMEHEHHE.
19. Cepnas kuciIOTa ¥ €€ COJIH.

20. Pacnipoctpanenue (ocdopa B mpupojie, 3HaYCHHE.

21 MunepanbHabie pochopHbIe yaIoOpeHUsI.

22. TIpon3BOACTBO MPOCTOTO U ABOKWHOTO cynepdocdara.

23. OpraHnyecKre peareHTbl B XUMHYECKOM aHaJIH3e.

24. KomIsieKCHbIE COSIMHEHHS B XUMUYECKOM aHaJIM3e.

6. @oHI OIEHOYHBIX CPEACTB JJsi TPOBedeHHUs] TPOMEKYTOUHOIH AaTTecTAlUu
00y4YaKIIUXCS 10 TUCHHILINHE

6.1 IlepeueHb KOMIETEHIUI W OIEHOYHbIE CPeJACTBA HMHAUKATOPA JOCTHKEHUSI
KOMIIeTeHIIMH

Koo Haunmenosau
Komne- WHaukaTop TOCTHKEHUS [TepeveHb TUIAHUPYEMBIX PE3YJIbTATOB ne
menyuu KOMIICTEHIIMH 00yYeHUS IO TUCITUTINHE OIIEHOYHOT'O

CpeJCTBa
3HAMb.

- OCHOBHBIC ITOHATHS U 3aKOHbI XUMHUH,
- METOJbI aHaJIN3a XUMHWYCCKUX ITPOLECCOB;

ymembp:
- O0BSICHSITH CYIIHOCTh XHMHUYECKUX
HI[-Zomc-l' HpI/IMeHHeT MPOILIECCOB;
OCHOBHBIE ITOHATHSI U 3aKOHBI - UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS U
XUMUH, JIeMOHCTPHPYET MPaKTHYECKUE HABBIKH, TIOJyICHHBIC TPU
OIIK-1 | nonumanne xumMuueckux U3Y4CHHH JUCIHUILIMHBL; Tecr
MPOIIECCOB B 001aCTH - 671a0emby: < 5
npodeccHoHaTbHOI - OCHOBHBIMH HaBBIKaMH OOpAILEeHUs C K3aMEHALHOHH
1m1a00paTOPHEIM U IPUOOPHBIM BIif OuyeT
JIESITEIIbHOCTH i
00opynoBaHUEM;

- METOJIAMU XUMHUYECKOTO aHAIIN3a JIJIsI
MOCJIE/TYIOLIETO €ro UCIOJIb30BaHMUS B
npodeccrnoHanbHOM NeATENBHOCTH.

6.2. IlIkaJnl OeHNBAHHUSA

IIkajia oneHMBaHUs YCTHOI'O 3a4€Ta

Ormenka Onucanue

00yYaroIMHCs CaMOCTOSATENIBHO pEeIIaeT IMOCTABICHHBIC 3aJaud, UCIOJb3ys BECh
apceHall IMEIOLINXCSl 3HAHWI, YMEHHI U HABBIKOB; YMEET OLICHUBATh, aHAJTU3UPOBATh
u 0000mare, JenaTh BBIBOJBI IO pe3yJbTaTaM COOCTBCHHOW JIEATCILHOCTH;
3ayTeHo | OOyYaroIIMICS Ha BBICOKOM YPOBHE CIIOCOOCH HCIIOJIb30BaTh 3HAHHS O CTPOCHHH
BCIICCTBA, MPUPOILC XUMHYECKOH CBSI3H B Pa3IMYHBIX KJIacCaX XUMHUYCCKUX
COG)]I/IHeHI/Iﬁ JIs1 TIOHUMAaHUA CBOICTB MaT€pruajioB MU MEXaHU3Ma XHUMHUUYCCKHUX
MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIIEM MHUPE.




o0yyaromuicss JOMYCTHJI TpyOble OMMOKM W HE MOT MPHUMEHUTH IOJyuYeHHbIE
3HAHUS JJIs pelieHus (BBIOJIHEHHUS) MMOCTABICHHON 3amaun (3aJaHus), 000CHOBATH
He NpPUMEHSEMBIE TIOJIOXKEHMS; OOYydYaloUIMiics Ha HHU3KOM YPOBHE CIIOCOOCH
3ayTeno | ACIOJIB30BaTh 3HAHHUSA O CTPOEHHM BEILECTBA, INPHUPOJEC XHMHUUYECKOW CBS3H B
Pa3IMYHBIX KJIaccax XMMHUYECKUX COCIMHEHUH U IOHMMaHUs CBOWCTB MaTepHaioB

U ME€XaHnU3Ma XUMHUYCCKUX IIPOUECCOB, IIPOTCKAIMIUX B OKPYKAOLIIEM MUPE.

IlIkajsia oueHMBaHKMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJIHEHUS 32JaHUS PesyabTar
50 -100 3aYTEHO
menee 50 HE 3a4TCHO

6.4. TunoBble KOHTPOJIbHBIE 32IaHNUS] UJIH MHbIE MATEPHAJIBI:

VYka3aHbl B IpUJIOKEHUU 1.

7. IlepeyeHb OCHOBHOIi M [ONOJHHUTEILHOH Y4yeOHOIl JUTEpPaTypbl, HEOOXOAUMOI
JJIsl OCBOEHHSI TUCHMILINHBI
a) OCHOBHAsI IUTepaTypa
1. HuroBuy, UK. Kypc ananuruueckoit xumun. YueOnuk /M.K. LluroBuu.-7-e u3n., crep. —
CII0.: U3marenscTBO «Jlansy», 2004. — 496 c.
2. Xomuenko, ['.Il. Heopranuueckass xumus: Yued. mis c.-x. By3oB./ [.II. Xomuenko, N.K.
[MutoBuu. — 2-¢ u3a., nepepad. u gomn. — CI16.: OO0 «MUTK T'PAHUT», OO0 «UIIK «KOCTAW,
2009. — 464c.
3. Xomuenko, I'.Il. Heopranudeckas xumus [DIEKTPOHHBIA pecypc]: Y4eOHUK sl CeNbCKO-
xo3siictBeHHBIX BY30B / I'.I1. Xomuenko, M.K. LlutoBuu. — DNEKTPOH. TEKCTOBBIC JAHHbBIE. —
CIl6.: Ksagpo, 2017. — 464 «c. — 978-5-91258-082-6. — Pexum pocryma:
http://www.iprbookshop.ru/57335.html

0) AONOJIHUTENbHAS IUTepaTypa

1. 'enppman, M. . Heoprannyeckas xumus : yuebHoe nocooue / M. U. I'enbman, B. I1.
FOctpatoB. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 528 c. — ISBN 978-5-
8114-0730-9. — Tekcrt : anekTpoHHBIH // JIaHb : anekTpoHHO-O0nbnmoreunas cucrema. — URL:
https://e.lanbook.com/book/210713

2. Eropog, B.B. Teopernueckne 0CHOBBI HeOpraHUIecKoi XuMuu. KpaTkuii Kypc Uit CTyIeHTOB
CEJIbCKOXO3SUCTBEHHBIX BY30B [DJEKTPOHHBINA pecypc]: yued. — DnekTpoH. gaH. — CaHKT-
[MerepOypr: Jlanp, 2017. — 192 ¢. — Pexum noctyma: https://e.lanbook.com/book/91304

3. Eropos, B.B. Heoprauuueckast 1 aHaIMTHUECKasi XUMUS. AHAIUTHYECKAs XUMUS : y4eOHUK /
B. B. Eropos, H. 1. BopobbeBa, 1. I'. CunbBectpoBa. — Cankt-Ilerepoypr : Jlanp, 2022. —
144 c. — ISBN 978-5-8114-1602-8. — Tekct : 37eKTpoHHBIN // JlaHb : 3JIEKTPOHHO-
oubmoteunas cucrema. — URL: https://e.lanbook.com/book/211559

4. Capraes, I1. M. Heopranuueckast xumus : yae6Hoe nocobue / II. M. Capraes. — 2-e u3f.,
ucnp. u jgorn. — Cankr-Ilerepoypr : Jlans, 2022. — 384 c. — ISBN 978-5-8114-1455-0. —
Texkcr: onexTpoHHsbli / Jlanb :  2nekTpoHHO-OMOIMoTeuHas cucrema. —  URL:
https://e.lanbook.com/book/213263

8. [lepevyeHb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHeT"
1. www.en.edu.ru - ecrecTBEHHOHAYYHbINH 0OPa30BATEIBHBIN TOPTAIL.
2. http://www.km.ru/ - sanuknonenus Kupumia u Medoaus.



http://www.iprbookshop.ru/57335.html
https://e.lanbook.com/book/210713
https://e.lanbook.com/book/91304
https://e.lanbook.com/book/211559
https://e.lanbook.com/book/213263

3. ru.wikipedia.org - sanuknonenus Bukumnenus.
4. https://e.lanbook.com UsmarensctBo «JIaHb»
5. http://www.iprbookshop.ru «IPRbooks»

9. MeToanyeckue yKkazaHusi UIsl 00y4aOmMXcs 10 OCBOEHUIO AU CHUIIHHBI

1. JlaGopatopHblii MPAaKTUKYM [0 HEOPraHUYECKOW U aHaJIUTHUYECKON XUMHH: y4yeOHO-
metoanyeckoe nocodue / cocraButenu JI. H. bapaGanmukosa, O. B. Peibauyk. — TiomeHb:
I'AY Cesepnoro 3aypanbs, 2021. — 92 c¢.— Texkct: 3mekTpoHHBIN / JlaHb: 3JIE€KTPOHHO-
oubmuoteunas cucrema. — URL: https://e.lanbook.com/book/208430

10. Iepeuyenb UHGOPMALMOHHBIX TEXHOJIOTUH — He mpebyemcs.
11. MarepuajJbHO-TeXHHUYECKOEe OOecriedeHue q1CIUTIIUHbI
Crenanu3upoBaHHbIe JIAOOPATOPUHU IO XWMHUH, CYIIMJIbHBIE IMIKa(bl, YCTAHOBKH IS
BAaKyyMHOI'0 (DUIBTpOBAaHHUSA, 3JIEKTPOIUIUTKA C acOECTOBBIMM CETKaMHU, BOJsHBIE OaHH,
necyanple OaHM, IITATHBBI ¢ MPOOMpPKaMM, TOPKU JJIsl PEaKTHBOB, CTEKISHHAas U (apdopoBas
XUMHYECKasl IMOCyJa, JepXaTeiau JUisi MpoOUpPOK, CIHMPTOBKH, pEePPaAKTOMETpBI, BBITSKHBIE
mKadbl, KaMepsl 7151 XpoMaTorpadun, XMMUYECKUE PEaKTHBBI, TAOIHUIIBL.

12. Oco0eHHOCTH OCBOEHHSI AUCHHUIUVIMHBI JJISi WHBAJMAOB M JHI € OrPaHHYEeHHBIMH
BO3MOKHOCTSIMHU 310POBbSI

OOyuenne oOyyaromuxcs C OTPaHHYEHHBIMH BO3MOXHOCTSIMH 3[JOPOBBS IPU HEOOXOIUMOCTU
OCYILECTBISIETCS. HA OCHOBE aJaNTHPOBAaHHOM paboueil mporpamMMbl C MCHOJIB30BAHHEM CHELMAIBHBIX
METOIOB OOydYeHHs | JAHJAKTHYCCKHX MAaTEepPHaloOB, COCTaBIECHHBIX C YYETOM OCOOCHHOCTEH
NCUXO()M3UYECKOTO PA3BUTHS, HWHAUBUIYaJIbHBIX BO3MOXKHOCTEH M COCTOSHHS 3I0POBbS TaKUX
oOyyatonuxcs (00yJaromerocs).

B memsix ocBoeHusi yueOHOW MporpamMMbl AWCHMIUIMHBL WHBAIWAAMH W JIMLIAMH C OTPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/I0pPOBbSI 00€CTICUMBACTCS:

* U1 MHBAJHMIOB M JIML C OTPAaHUYECHHBIMHU BO3MOXKHOCTSIMH 3/10POBbsI 10 3PCHHIO: pPa3MEILEHHE B
JOCTYMHBIX JUIS OOYYalOlIMXCsl, SBISIOMIMXCS CJENbIMA WM CIa0OBHISIIMMH, MeCTax M B
aJlarTHpPOBaHHOH (opMe chpaBoYyHOH HMH(OpMAIMM O paclycCaHud Y4YeOHBIX 3aHSATHI; MPHUCYTCTBHE
ACCHCTEHTa,  OKa3bIBAIOLIETO 00YyYaromeMycsl HEOOXO0AUMYIO MTOMOILIB; BBIITYCK
AIbTEPHATUBHBIX (POPMATOB ~ METOAMYECKUX MarepuanoB (KpymHbld wmpudT wid ayauodaiins),
ucnonb3oBanue Bepcun cadita aias cnadbosuasmmx OBC IPR BOOKS u cnenmanbHOro MOOHIBHOTO
npunoxxenus: IPR BOOKS WV-Reader (mporpamMMel HeBU3yanbHOro JocTyna K HH(opMmanmy,
NpeJHa3HaYeHHON AJ1s1 MOOMJIBHBIX yCTPOMCTB, paboTalomux Ha onepauronHoi cucreme Android u 108,
KOTOpasi He TpeOyeT creluanbHO 00Y4eHHOTO acCHCTeHTa, T.K. oau ¢ OB3 mo 3peHuro paboTarT co
CBOMM YCTPONCTBOM MPHUBBIYHBIM CIIOCOOOM, HCIOJB3Yys CIENHajIbHbIE IITaTHBIE MPOTPAMMBI IS
He3pauux Joaei, ¢ koropeiMu IPR BOOKS WV-Reader nmeer nonHyto cOBMECTHMOCTS);

* U1 MHBAIMJOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3[IOPOBBS IO CIIYXY: HaAJICKAIIUMH
3BYKOBBIMH CPEICTBAMH BOCIIPOU3BEICHNE HH(POPMAIIUH;

* s MHBAJIMIOB M JIMI C OIPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3/0POBbsI, UMEIOIINX HapyIICHUS
OIOPHO-/IBUTATEJIFHOTO amllapaTa: BO3MOXKHOCTh OECHpENSITCTBEHHOTO JOCTyNa OO0y4YaloUIuxcsl B
yueOHbIe TOMEIIEHHsI, TyaJIeTHhIE KOMHATHI W JPYrHe TMoMelleHus Kadeapsl, a Takke NpeObIBaHUE B
yKa3aHHBIX MOMETIIECHUSIX.

OO0pa3oBanue OOy4YalOUIMXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSMH 37I0POBbSI MOXET OBITh
OpPraHW30BaHO KaK COBMECTHO C JIPYTMMH OOYYalOIIUMHCS, TaK M B OTAEIBHBIX TpyINIax WIH B
OTJIENbHBIX OPraHU3AIHAX.
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KOHTPOJIBHBIE 3AZTAHUS 1 UHBIE MATEPHUAJIBI OHEHKU
3HAHUH, YMEHUI, HABBIKOB U (WJIH) ONbITA 1eATEJIbHOCTH, XapaKTEePU3YIOLIUe
JTanbl (OPMUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS JUCHUILIHHbBI

XuMus
1. BOl'lpOCbI AJIA l'[pOMe)KyTO‘lHOﬁ aTTreCrallum 1 TeKymero KOHTpO.]'Iﬂ

Komnerenuus OIIK-1 Cnocoben pemrats 3agaui mpodecCHOHANBHOM AesTETbHOCTH IPHUMEHSS
METOABl  MOJEJIMPOBAaHUS,  MaTeMaTHMYeCKOro  aHalM3a,  €CTECTBEHHOHayuyHble U
OOLIEMH)KEHEPHBIE 3HAHUS

I[IpumepHbIe 3a1aHu )14 3a4eTa B GopMe TeCTUPOBAHUS

. CogeprxkaHue CTpyKTYpHbIX eAUHUIL B 0,5 MOJIb CEPHOI KUCJIOTHI PABHO:

. Macca xyiopua Kajabus KOJIMYECTBOM BellecTBa 1,25 Moib paBHa:

. DOKBUBaJICHTHAs Macca CHJIMKAaTa HATpUs paBHA!

. Kakoe BemiectBo nponyuieHo B reHetnueckoit nenu Mg—MgO—X—-Mg(OH)2

. XuMu4ecKasi peakiius BO3MOXKHA MEXIY:

. B peakmutio ¢ okcu10M aJtOMUHUS BCTYNAeT

. PacTBOp rumpokcuaa Kamus pearupyer ¢ KaxJIbIM U3 BEUIECTB B Mape:

. Tonbko coneoOpa3yromune OKCUIbI PACIIOI0KEHBI B PSIY:

. Xaopuna xenesa (II) pearupyet ¢ kKakapIM U3 JBYX BEIIECTB:

10. YBenuueHue KOHIICHTpAIMKM Kuciiopoaa B 3 paza B peakuuu 2CuS+ 302 = 2CuO +2S0;
MPUBOJIUT K

11. Ipu yBenmuuenun KoHIEHTparuu okcuaa azora (II) B nBa pasa CKOPOCTh XUMHUYECKOM
peakiuu 2NO +02 = 2 NO2 Bo3pacrer

12. YBenudeHuto BbIxoa aMMuaka o peaknuu Nz + 3Hz = 2NH3 +Q Oynet cmoco6cTBOBaTH

13. IlIpu noBbimenun temmneparypbl Ha 300 °C cKOpocTh peakiuu Bo3pacTeT B 64 paza, mpu
ATOM TEeMIEepPaTyPHBII KOA(PDUIIHMESHT paBeH

14. Ecnu temneparypa Bo3pocia Ha 400 °C u CKOpOCTh peakuuu yBenuduiack B 16 pas, To
TEeMIEPATypHbIN K03 PUIIMEHT paBeH

15. VBenuueHne KOHIEHTpaMu Kuciopoaa B 3 pa3a B peakiuu 2 CuS+ 302= 2CuO +2 SO
MIPUBOJMNT K...

16. 1o npaBuny Baut- 'odda ckopocTh XUMHUYECKOW peakIui yBEeIHUMBaeTcs B 2-4 pasa mpu. ..
17. YBenuueHne KOHIICHTPAIIMKM UCXOIHBIX BellecTB B 3 paza Arx+B=2AB, npuBoauT k...

18. DnexTpoHHas GopMyIa BHEIIHETO SHEPTeTUYECKOI0 YPOBHS aToMa Cepbl

20. Smpo aTroma HATPUSI COAEPIKUT

21. V3 mepedMcIEHHBIX 3JIEMEHTOB HamOosee SpPKO BbIPA)KEHHBbIE METAUINYECKHE CBOWCTBA
MPOSIBIISET:

22. DnemenTsl rnaBHoi moarpynnsl 11l rpynnel nepuoguueckoi cucrems! [I.M1.Menneneesa
ABIISIOTCS:

23. M3oTonamu SIBISIFOTCSI CIIEAYIOLINE aTOMBI:

24. VI3 mepevrcIeHHBIX 3JIEMEHTOB CaMbIi OOJIBIIION PaInyCc aToMa UMEET:

25. B psgy XUMHUYECKUX DJIEMEHTOB: allfOMUHUE—KpeMHUi—(ochop—cepa BbICIIas CTETIEHb
OKHCJICHUS

26. B psiny Be-B-C-N npoucxomut

27. Haubompmuii paguyc y aToMa

28. CriocoOHOCTh OTJaBaTh JEKTPOHBI YBETHUNUBACTCS B PSIIY

29. B psiny Be-B-C-N npoucxomut

30. Hanbonpiryto SHEpPTU0 Ha0 3aTPATUTh HAa OTPBIB DJIEKTPOHA OT aTOMa

31. NoHHas CBSI3b UMEETCSl B COSTMHEHUH

32. IlonspHast KOBaJICHTHASI CBSI3b UMEETCS B MOJICKYJIE

O©COoOoONO OIS, WN —



33. Meramueckas CBS3b HIMEETCS B COCTUHEHUU

34. YKkaxxuTe HETOISIPHYIO MOJIEKYITY

35. Vkaxure SIEMEHT, aTOMbl KOTOPOTO MOTYT OT/AaBaTh OJIJIEKTPOHBI, MPEBPAMIAsCh B
MOJIOKUTEIBHO 3apSKEHHbBIC HOHBI:

36. YkaxuTe SJEMEHT, aTOMbl KOTOPOTO MOTYT NPUHHUMATH SJCKTPOHBI, MPEBpaliasch B
OTPULIATENILHO 3apSKEHHBIE HOHBI:

37. BemiecTBo ¢ HOHHOM KPUCTAITUIECKON PEIIETKOM:

38. BemecTBo ¢ HEMOJIIPHON KOBAJICHTHOM CBS3BIO:

39. I'a3 BeLIENSIETCS TIPU B3aUMO/ICHCTBUU PACTBOPOB

40. CoxkpaleHHoe HoHHOe ypaBHeHne Ba?" + SO4% = BaSO4 COOTBETCTBYET B3aMMOICHCTBHIO
MEX]y BEIIeCTBAMHU:

41. B BOIHOM pacTBOpE CTYINEHYATO AUCCOLUUPYET:

42. Peakinueit HMOHHOTO OOMEHa, UAYIIEH B BOJHOM pAacTBOPE IO KOHIIA, SBISETCS
B3aUMOJICUCTBUE

43. K anekTpoauTaM OTHOCSATCS BCE BEIIECTBA, YKA3aHHBIC B PSY:

44. CunbHBIMU JIEKTPOJIMTAMHU SIBIISIFOTCS] BCE BEILIECTBA PAJIa:

45. Kucinyto cpefy MeeT BOJHBIN pacTBOP

46. lenounyto cpery UMEeT COJIb:

47. HeliTpanbHYIO Cpely UMEET COJIb:

48. KapOoHaT aMMOHUS TUIPOJIU3YETCSl B PaCTBOPE

49. Cynpdut HaTPHs THAPOIU3YETCS B PACTBOPE

50. JIakmyc okpacuTcsi B CHHUII IIBET B paCTBOPE

51. ®enondranerH craHET MATMHOBBIM B PACTBOPE

52. HeiiTpanbHylo cpely UMEeT pacTBOpP KaXKJ0i U3 IBYX COJEH;

53. Koadpdunuent nepen Gopmyinoil BoccTaHOBUTENS B ypaBHeHHH peaknuu S + HNO3z —
H2SO4 + NO:

54. BelecTBo SIBISIETCS TOJIBKO OKUCIIUTENEM

55. BeriecTBo sSBISETCS TOJIBKO BOCCTAHOBUTEIEM

56. IIponecc BOcCTaHOBJICHUS MTPECTABIICH:

57. MuHUMAaJIbHYIO CTENIEHb OKUCIIEHUS XJIOp MPOSIBISET B COSAMHEHUN

58. B nannom mporecce Cl ' — Cl” mpoTekaer peakius:

59. Ilporeccy BOCcCTaHOBJIEHHSI aTOMOB CEPbl COOTBETCTBYET CXeMa

60. KomruiekcHbIe COeTMHEHUS 9TO

61. OcHoBaTeneM KOOPAMHAIIMOHHOW TeOPUH KOMIUIEKCHBIX COSIMHEHUN SIBISIETCS

62. K coennHEeHnsIM TIEpBOTO TOPSIIKA OTHOCSITCS

63. OTHUM U3 caMBIX aKTUBHBIX KOMILIEKCOOOpa3oBaTenei sSBisieTcs

64. B ponu komIuiekcooOpa3oBaTesst MOTYT BBICTYIIATh:

65. 3apsa BHyTpeHHEH KOOPIMHALMOHHOM chepbl:

66. KaTHOHHBIME KOMITJICKCAMU SIBJISIFOTCSI:

67. AHHOHHBIMU KOMIUJIEKCAMH SIBJISTFOTCSI:

70. AKBaKOMIUTICKCaMH SIBJISTFOTCSI:

71. TuaApOKCOKOMILIEKCAMU SIBIISIOTCS:

72. AlIJTOKOMIUIEKCAMU SIBIISTFOTCS:

73. AMMHaKaTaMH SIBIISTFOTCSI KOMILJIEKCHI:

74. KaTtuoH cepedpa MOKHO OOHAPYKUTh:

75. I'pynmnoBoii peakTuB 3 aHATUTUYECKOW TPYIINBI KATHOHOB UMEET (PopMyIy:



IIpouenypa oneHMBaHUA TECTUPOBAHUS (3JIEKTPOHHBIH BAPUAHT)

TectupoBanue 00y4arOIIUXCS UCTIONB3YETCS B TEKYILLIEM KOHTPOJIE U B MPOMEKYTOUHOU
aTTeCcTalluy JUIsl OLICHWBAaHUS YPOBHS OCBOCHHOCTH CTYJICHTAMH DPA3JIMYHBIX PA3ICIOB U TEM
JUCHHIUITMHBL U Tpou3BoauTcs B cucteme moodle ma caiite «Test DUOC ®I'BOY BO T'AVY
CesepHoro 3aypainbs» https://Ims-test.gausz.ru.

[IpenogaBaTtens pa3pabaThiBaeT M pa3MellaeT HA CTPAHHIIE CBOEro Kypca TeCThl,
yKa3bIBasi B UX HACTPOWKAX JAThI, KOT/Ia TECTHl OYAYT MOCTYIHBIMH ISl IPOXOXKICHUS, BPEMS,
KOTOpPO€ OTBOJUTCSI HA BBIMOJIHEHHE OJHOM MOMBITKH, KOJIUYECTBO MOIBITOK, MIPEIOCTABIISIEMOE
KOKIOMY cTyneHTy. O0yJarommecs moilydaoT HHPOPMAIUIO O JaTe ¥ BPEMEHU TECTUPOBAHUS.
B Ha3HayeHHOE BpeMsi CTYACHTHI 3aX0JST B cucTeMy MOodle ¢ JIMYHOro aKKkayHTa U MPOXOMISAT
tectupoBanue. llocne TecrupoBanusi dpopmupyercs Tabmuia ¢ oneHkamu oOydarommuxcs. [lo
pe3ysibTaTaM MPOBEPKH PE3yJIbTaTOB TECTUPOBAHUS BBICTABISAIOTCS OIICHKU B COOTBETCTBHUH C
KPUTEPUSIMHU.

IlIkasia oueHMBaHKMsI TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHHA 3aJaHUS Pe3yabTatr
50 - 100 3aYTEHO
MmeHee 50 HE 3aYTEHO

BOl'[pOCbI AJIA CIaYM YCTHOIO0 3a4€eTa

Kommne Bomnpocsi
TeHUHH

1. 3aKOH COXpaHEHUs MacChl BELIECTB, €0 3HAUEHUE B XUMUHU.

OIIK-1 | 2. 3akOH KpaTHBIX OTHOIICHHIA.

3. 3aKOH MMOCTOSTHCTBA COCTABA.

4. 3akoH ABOrajpo, CIeJCTBUS U3 3aKOHA.

5. 3aKk0oH SKBHBAJICHTOB, MOHATHE 00 SKBHUBaJIeHTe. CIIOCOOBI pacyeTa SKBHBAJICHTA
IIPOCTOTO U CJIOKHOTO BELIECTBA.

6. OTKpBITHE DTIEKTPOHOB M PEHTTCHOBCKUX JTYYEH.

7. OTKpBITHE U CYLUTHOCTbH SIBJICHHS PaJliOAKTUBHOCTH 3JIEMEHTOB, -, B-, Y-Ty4H.
8. Ilmanerapuas monens Pesepdopaa.

9. CocraB aroMHBbIX siziep. [Tonstue 06 nzoronax.

10. TToctynatst bopa.

11. KBanToBsle uncna. [Ipunnun Ilaynn.

12. DnexTponHsle hopMyibl 31eMeHTOB. [IpaBuna KineukoBckoro.

13. I'padmueckue Gpopmynsl. [Ipasuno Xynaa.

14. TlonbiTKH KnaccuduKay XuMUIecKux 3neMeHToB 110 [I.1. Menneneesa.

15. OtkpbITHE MEHEIEEBbIM IEPUOINYECKOTO 3aKOHA.

16. CTpyKTypa neproanYecKoil CUCTEMBbI 3JIeMEHTOB. M3MeHeHne CBOMCTB AIEMEHTOB
10 NIEpUOJaM U rpyImam.

17. s-, p-, d-, f-371eMeHTBI U MX MECTO B IIEPHUOUUECKOM CUCTEME.

18. Onpenenenue CBOWCTB AIEMEHTOB 110 UX MOJIOKEHUIO B IEPUOINIECKON CUCTEME.
19. KoBanenTHas xumuyeckas cBsi3b. [loHsTHE 00 SHEPrUU CBA3H.

20. HacpliaeMoCTh ¥ HaIllpaBJIEHHOCTh KOBAJIEHTHOU CBSI3H.

21. JIoHOpHO-aKIIENTOPHBIN MEXaHNU3M 00pa30BaHUsI KOBAJIECHTHOH CBSI3H.

22. TlonsiTue 0 TMOPUIAM3ALINHY HIIEKTPOHHBIX 00JIAKOB U MPOCTPAHCTBEHHOM
KOH(UTYpalui MOJIEKYIL. G- U M-CBS3b.

23. loHHass XMMHUECKasl CBA3b.

24. Metaymmieckas CBSI3b.



https://lms-test.gausz.ru/

25. BonopoaHas cBS3b.

26.CKOpOoCTh XUMHUYECKUX PEaKLUi. 3aKOH AEUCTBYIOIMIUX MACC, €r0 MaTEMaTUYECKOe
BBIpaXXCHHE.

27. BnustHue TeMIepaTypbl Ha CKOPOCTh XMMHUECKUX peakuuid. [IpaBuno Bant-
Todda.

28. O6paTumble 1 HEOOpaTUMBIE MPOLIECCHl. XUMUYecKkoe paBHoBecue. KoHcranTta
paBHOBECHS.

29. Cmemienue xummnueckoro pasHoBecus. [Ipunnun Jle-Illarense.

30. Karanus u ero ¢popmbl. MexaHu3M JIEUCTBUS KaTaIu3aTOPOB.

31. I'mnpatHas teopust pacrBopos [[.J1. Menneneesa.

32. CriocoObl BEIPOKEHHSI KOHIIEHTPAIIMH PacCTBOPOB.

33. CynHocTh TEOPUH IEKTPOTUTHUECKON TUCCOIMAIIMU, CTENIEHb U KOHCTaHTa
JTUCCOLIMAIIUY.

34. CunbHble 1 cnadbie 3IeKTPOoIuThl. KOHCTaHTa MUCcCOmMauy Ciadbix
3JIEKTPOJIUTOB.

35. Juccounanus Boasl. loHHOE ITpon3BeneHre Boibl. BoopoiHbIi TOKa3aTes.

36. TunuyHble cllydau THAPOIU3A COJEH.

37. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakluu. [I[puHIun coctaBieHus ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

38. BaxkHelinne OKMUCIUTENN U BOCCTAHOBUTENU. BiusiHue cpenibl Ha TeUeHHe
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUH.

39. Tumnbl OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEaKIIUH.

40. OcHOBHBbIE MOJOKEHUS KOOPAUHALIMOHHON TEOPUH 00pa30BaHUsI KOMIUIEKCHBIX
COEIMHEHUI.

41. HomeHnkiarypa v u30MepHsi KOMIUIEKCHBIX COSAMHEHUHN. 3HaUeHNEe KOMILUIEKCHBIX
COETMHEHUI B XUMUHU.

42. JInccoruanusi KOMIUIEKCHBIX COCTMHEHNMH.

43. YcToNYMBOCTh KOMIUIEKCHBIX COeqMHEHNN. KOHCTaHThl HECTOMKOCTH U
YCTOMYHMBOCTH KOMIUIEKCHOT'O MOHA.

OO0pa3sen 3a4eTHOrO OMJIETA

®I'BOY BO «l'ocynapcTBeHHBIN arpapHblii yHuBepcuTeT CeBepHOro 3aypaibs»
ATpOTEeXHOJIOTMYECKUN UHCTUTYT

Kagenpa obmeit xumun um. N.J1. Komuccaposa

VYyeOHast qUCUMIUIMHA: XUMUS

Hampasnenune noarorosku: 21.03.02 3emieycTpoiicTBO U KaJacTphbl

3AUYETHbIN BUJIET Ne 1

1.3aK0H coxpaHEHHs MacChl BEILIECTB, €r0 3HAU€HNUE B XUMHUHU

2.CKOpOCTh XUMHUYECKUX PEAKIUI. 3aKOH JEHCTBYIOIINX Macc, €r0 MaTEMaTHIECKOE
BbIpaXXCHHUE.

3. KBanroBsie uncina. [Ipuanun [aymnm.

Cocrasuit: / O.B. Peibauyk / « » 20 1.
W.o. 3aBenyromero kadeapoii: / J.H. bapabanmmkoBa/ « » 20 T.

IIpoueaypa oueHuBaHusd 3a4era
HpOMe)KYTO‘—IHafl aTTeCTalys, KaKk KOMIIJICKCHOC MepOHpI/ISITI/Ie, BKJIFOUACT HpI/IeM 3a4cTa.
HeoOxonuMbIMH yCTIOBHSIME JIOMTyCKa K clade 3ayeTa SBISIIOTCS 3allUIICHHBIE Pe3yabTaThl




nabopaTopHbix paboT. Ilpu mNOAroTOBKE K clIade 3adyera PEKOMEHIYETCS MOJIb30BaThCs
3anHCAMH, CICIaHHBIMH Ha JJAOOPATOPHBIX M JICKIMOHHBIX 3aHATHAX, a TAK)KE B XO/€ TEKyIIeH
CaMOCTOSITENIbHOW paboThl. 3a4eT MPOXOAUT B MHUCbMEHHOH (hopme u cobecenoBanusi. CTyaeHTy
JIOCTaeTCs BapuUaHT 3aJaHus IyTeM COOCTBEHHOTO CIy4aifHOTO BBIOOpa WM IpenocTaBisiercs 15
MHHYT Ha IOATOTOBKY. 3aH_[I/ITa TOTOBOT'O PCUICHUA MMPOUCXOOUT B BUAC CO6CCG[[OBaHI/IS'I, Ha 4TO
OTBOJUTCS 5 MHUHYT. 3aJJaHUE COCTOUT U3 3-X BOIIPOCOB, TPEOYIOIINE MICEMEHHOTO OTBETA, I10
€r0 UTOTaM BBICTABIISICTCS «3aUTEHO» WIH «HE 3aYTCHOY.

Ilxana oneHUBaAHUS YCTHOTI'O 3a4€Ta

Oruenka

Onucanue

3a4TCHO

00yYaroIuicsl CaMOCTOSATENBHO pELIaeT IOCTABICHHBIE 3aJadyd, UCIONb3YysS BECh
apceHall UMEIOIIMXCS 3HAaHUM, YMEHHI 1 HABBIKOB; YMEET OLIEHUBATh, AHAJIU3UPOBATH
U 0000mark, JenaTh BBIBOJALI IO peE3yJbTaTaM COOCTBEHHOW JIE€ATEIHHOCTH;
oOyJaroluiicss Ha BBICOKOM YPOBHE CIOCOOEH HCMOJIb30BaTh 3HAHUS O CTPOCHHUH
BELIECTBA, NPUPOJIE XUMHYECKOH CBSI3M B PA3JIMYHBIX KJACCaX XHUMHUYECKUX
COCIMHEHUI JUIsi MOHMMAaHMUS CBOMCTB MaTepHalioB M MEXaHH3Ma XUMHUYECKHX
MIPOLIECCOB, MPOTEKAIOIIUX B OKPYKAIOIIEM MHpE.

HE
3a4TCHO

00yJaromuncss JOMYCTHJI TpyOble OMMOKH M HE MOT NPUMEHUTH TOIy4YCHHBIC
3HAHUA JJI pelleHusl (BBIOJIHEHUS) MTOCTaBJICHHON 3a1auM (3agaHus), 000CHOBATh
NpPUMEHSEMBIE TIOJIOXKEHMS; OOYYaloUIMiics Ha HHU3KOM YPOBHE CIIOCOOCH
UCIIONIb30BAaTh 3HAHUS O CTPOCHHWM BELIECTBA, NPUPOJAE XUMHYECKOH CBS3U B
Pa3IUYHBIX KJIACCaX XUMHUYECKUX COCITUHEHUH JUIA IIOHUMaHUs CBOWCTB MaTepHaliOB
Y MEXaHU3Ma XUMHUYECKHX MPOIIECCOB, MIPOTEKAOIINX B OKPYKAIOIIEM MHpE.

2. Kpurtepuu ouenuBanus pedepata u NpuMepHbIii NepeyeHb TeM

Tembl pedepartoB:

1. Illeno4Hble U MIETO0YHO3EMENBHBIE METAIIIBL.

2. 'mapuipl METaIIOB.

3. du3nuecKkue U XMMUYeCKHe CBOMCTBA METAJLJIOB.

4. PactipocTpaHeHue, NoJdy4YeHHe, CBOICTBA U IPUMEHEHHE XJIOpA.

5 ConsiHast KUCIIOTA U €€ COJIH.

6. Kucnopoasie coeiMHEHMSI XJI0pa.

7. bpom, pacripocTpaHeHHe, TOITy4eHUE, CBOWCTBA, TPUMEHEHHE.

8. Mox, pacpocTpaHeHne, MojTydeHne, CBOHCTBA, IPUMEHEHHE.

9. Kpemuuii B npupojie, CBOCTBa, IPUMEHEHHE.

10. PactipocTpanenue B mpupo/ie, MOTyIeHHE, CBOICTBA, IPUMEHEHHUE YTIIepoa.
11. dusnueckue U XUMUYECKHe CBOMCTBaA a30Ta. CTpoeHHe MOJIEKYI a30Ta.
12. Oxcunpl a3oTa.

13. A30THas KUCIIOTa U €€ COJIH.

14. BomopoiHbIe COeTMHEHUS a30Ta.

15. AzotHbIe yno0OpeHus.

16. PactipocTpaHnenue B mpUpo/ie, MOTyIeHHE, CBOICTBA, IPUMEHEHHUE CEPHI.
17. Okcup cepsr (1V) u oxcun cepst (V).

18. CepHast KUCIIOTa U €€ XMMUYECKHE CBOWCTBA, TPHUMEHEHHE.

19. Cepnas kucnora u ee coiu.

20. Pacnipoctpanenue (ochopa B mpupojie, 3HAUCHHE.

21 MumnepanbHble hocopHbie y100peHus.




22. TIpon3BOACTBO MPOCTOTO U ABOKWHOTO cynepdocdara.
23. Oprannyeckue peareHThbl B XUMHYECKOM aHaJn3e.
24 KomiiekcHrle COCANHCHUA B XUMHNYCCKOM aHAJIN3€C.
IIpouenypa ouenuBanus pedepara

B paGoueii mporpaMme AUCHUILTAHBI IPUBOAUTCS TIEPEYCHD TEM, CPEIN KOTOPBIX CTYICHT
MOXET BBIOpaTh TeMy pedepara.

[TapaMeTpsl OIIECHOYHOTO CPECTBA!

- nH(OpMaLIMOHHAs 10CTATOYHOCTH;

- COOTBETCTBUE MaTepraia TeMe U IUIaHy;

- CTWJIb U S3BIK W3JI0KEHUs (11e1ecoo0pa3Hoe UCMOIb30BaHNE TEPMUHOJIOTHH, MOSICHEHHE
HOBBIX IMOHSATUH, TAKOHUYHOCTD,

- IOTUYHOCTb, PABUIBHOCTH IPUMEHEHUS U O(hOpMIICHUS LIUTAT U Jp.);

- HaJIM41e BBIPAKCHHONW COOCTBEHHOM MO3UIINY;

- QJICKBATHOCTh M KOJIMYECTBO UCIOIb30BaHHBIX UCTOUHUKOB (10-15);

- BJIaJICHUE MAaTEPUATIOM.

Ha 3amuty pedepara, cocrosuryro u3 3amuThl pedepaTta U OTBETOB Ha BOIPOCHI,
orBogutcs 10-15 MunyT.

Kpurepun ouenku pedepara

Orenka Onucanue

BBICTABJISIETCS.  OOydYaroIIeMycsi, €ciu Tema pedepara TOJHOCTHIO PACKPHITA,
3a4TE€HO | cojepkaHMe pedepara COOTBETCTBYET IUIAHY, CTYISHT XOpPOIIO  BIIaJeeT
MaTepHaJIOM, YCIEITHO OTBEYAeT Ha BOIIPOCHI.

BBICTABIIIETCSl O0ydYaroImeMycsi, eciii TeMa pedepata HE PacKpbITa, COJEpIKAHHE
pedepara HEe COOTBETCTBYET IUIAHY, BJIAJICHUE MAaTCPUAIOM YaCTUYHOE, CTYJCHT HE
oTBeuaeT Ha Oosee yeM 50% Bompocos.

HEC
3a4TCHO

3. Kputepuu BbINOJIHEHUS] KOHTPOJIbHBIX Pa0OT U MPUMEPHBIN NepeyeHb BADUAHTOB

3agaHus 1151 KOHTPOJIBHBIX PadoT (ouHasi popma 00yueHus1)
1 cemecTp

Pasznea Nel
KontponpHas paboTa mo Teme:
Knacchl Heopranu4eckux coenHeHU
Bapuant Ne 1

1. lath onpesienieHNe KUCIOTHI.
2. Hamucate (opMynbl CHEIyIONIMX BEIISCTB: COJISTHAs KHCJIOTA, THIPOOKCHI IIUHKA,
ruapodocdar Kamus, OKCU HATPHsl, OKCUJI XJI0pa, ruapookcu xenesa (11).
3. Jlath Ha3Banue cinenyromux Bemiects: CrCls, Ba(NOs)2, KOH
4. OcymiectBuTte cienytomue npeppaiienus: Ca — CaO — Ca(OH).— CaO — CaCl;

Bapuant Ne 2
1. Jlatb onpeneneHrne OCHOBAHUSI.
2. Hammcate QopMynbl CleAyIONMX BEMIECTB: CepHas KHUCIOTa, THUAPOOKCHI KoOajbpTa,
ruapodocdar kanpims, okcu kanus, okeua xpoma (1), ruapookena menu (11).
3. Jlate Ha3zBanue caeayromux Bemiects: CuClz, Ba(OH)2, K20




4. OcymectBuTe cieayrone npeppaienus: Cu — CuO — Cu(OH)2— CuO — CuCl;

Bapuant Ne 3
1. JlaTp onpeneneHue conu.
2. HammucaTh (hopMyIibl cienyrommx BemecTs: GochopHas KHCIOTa, THAPOOKCHT Kaus, hocdaT
Kajblus, okcu amomunans, okcua xpoma (1), ruapooxcua maraus (11).
3. Jlath Ha3Banue ciaeayromux Bemiects: CuCO3z, Ba(OH)2, MgO
4. OcymiectBuTe cienyromue npeppaienus: Fe — FeO — Fe(OH)2— FeO — FeCOs

Bapuant Ne 4
1. Jlate onpeznenenue okcua.
2. Hamucate hopmysbl cIemyronux BEIIECTB: a30THAas KUCIIOTA, TUAPOOKCHI MarHus, ¢ocdar
ITIOMUHHMS, OKCHJT aTtoMuHMS, okcua xjopa (VI), ruapookcuy cBUHIIA.
3. Jlatp Ha3Banue cneayromux Bemects: CuSO3, Ca(OH)2, Na20O
4. OcymiectBuTe cienyromue npespaiieHus: Fe — FexO3— Fe(OH)z — Fe2O3— Fex(S03)s

Pazgen Ne 2
KonrtponbHas pabora mo teme:
XHMHYeCKasi KHHeTHKA

Bapuant Nel
1. Chopmynupyiite npunuun Jle-1llarense.
2. Ilpenckaxure cMelleHHE XMMUYECKOro paBHOBecuss no mnpuHuuny Jle-Ilarenase ams
cnenyromeit peakuu: N2 + 3H2 <2NHz  AH=-23,6 x]/Ix
[Ipy u3MeHeHMM cieayromuxX (aKkTOpPOB: YBEJIWYEHHE  KOHLEHTpAIMM a30Ta, MOBBIIICHHUE
TEMIIEPATYPBI, IOBBIILICHUE 1aBICHUS.
3. Hanmmmre KOHCTAaHTY paBHOBECHS JIJISl pEAKINH, YKa3aHHOH BBIIIIE.

Bapuant Ne2
1. Koncranra paBHOBecus, GopMyiia pacyera.
2. Ilpenckaxure cMelIeHHE XHMHUYECKOTO paBHOBecws N0 mnpuHnumy Jle-Ilarense mms
cnenyromeit peakiuu: N2 +O2 «2NO  AH= +43,8 k/]x
[Tpu u3mMeHeHuu cienyonmx (GakTOpoOB: YBEIMYEHHE KOHLEHTPALMHM KHUCIOPO/ia, MOBBIIICHUE
TEMIIEPATYPHI, YMEHBIIICHUS 1aBICHUS.
3. Hanummre KOHCTaHTY paBHOBECHS JIJIsl pEaKIMH BhIILIE.

Bapuant Ne3
1.Yto Takoe ckOopocTh XMMHUYECKOH peakunun? PakTopshl, BIUSAIOLIME HA CKOPOCTh XMMHUECKON
peakuum.
2. Ilpenckaxure cMelIeHHE XHMUYECKOTO paBHOBecws 1o mnpuHnumy Jle-Ilarense mms
cnenyromeit peakuu: N2 + 3H2 —<2NHz  AH=-23,6 x/Ix
[Tpy n3MeHeHnu cienyromux (akTopoB: yBeIHMUEHHUE KOHLEHTpAIMM aMMHaKa, yMEHbIIEHHE
TEMIIEPATYPBI, IOBBIILICHUE 1aBJICHUS.
3. Hanumre KOHCTAaHTY paBHOBECHUS JJISl peaKkiuy, YKa3aHHOH! BBILIE.

Bapuant Ned
1. dakTophl, BAUSIONIME HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.



2. IlpeackaxuTte CMeEIIeHHME XWMHYECKOro paBHoBecus 1o mnpuHnuny Jle-lllatense mms
cnenyromieit peakiun: Fes0s4 (tB) + CO (1) = 3 FeO (18) + CO2 (1)  AH=-23,6 xJ[x

[Ipyn u3MeHeHHMH Clenyromux (aKTOPOB: YBEIUYCHHE KOHIIGHTpALlMU OKCHJIa YTJIepo/a,
IIOBBIIIICHHUC TeMnepaTypH, IIOBBILIICHUC JAaBJICHUS.

3. Hannmmre KOHCTaHTY paBHOBECHUS JJISl peaKkIuy, YKa3aHHOH! BBILIIE.

Pa3zpen Ne3

KonTponbHas pabora no teme:
Crtpoenue atoma
Bapuanrt Ne 1
1. Crpoenue atoma 1o Pezepdopuny.
2.PeHreHOoBCKHE JIyYH.
3. Dnexrponnbie Gpopmyisl. [IpaBuno KieukoBckoro.
4. OnpeenuTe KOJUIESCTBO JICKTPOHOB, IPOTOHOB M HEUTPOHOB y aTOMa KaJIbITHS.

Bapuant Ne 2

1. Ctpoenue atoma o ToMcoHy.

2. SIBneHue pagroakKTUBHOCTH.

3. I'padmuueckue popmynsl. [Ipasmino Xyuaa.

4. OnpenenuTe KOIUYECTBO JIEKTPOHOB, IPOTOHOB M HEUTPOHOB y aTOMa MEIH.
Bapuant Ne 3

1. Cocras smpa.

2. SIBneHne pagroaKTUBHOCTH. THITBI paliOaKTUBHBIX JIy4Yei

3. [punmun [Maynu.

4. OnpenenuTe KOJNYECTBO JIEKTPOHOB, IPOTOHOB M HEUTPOHOB y aTOMAa 30J10Ta.
Bapuant Ne 4

1. ITocrynate! bopa.

2. DIEKTPOH M €r0 XapaKTePHCTHKA.

3. CiuHHOBOE KBAaHTOBOE YHCIIO.

4. OnpenenuTe KOJIMYECTBO AIEKTPOHOB, MPOTOHOB U HEUTPOHOB y aTOMa KoOasbTa.

Pa3zgen Ne5

KonTponbHas pabora no teme:
PacrBopsI
Bapuant Nel
1. Haiitu HOpManbHYl0 W MoOJspHYyI0 KoHueHTpauuu 10% -mponentHoro pactBopa KOH
(mmotHOCTH pactBopa 1,1 r/mi).
2. Kakyro Maccy HUTpaTa Kajus HaJo B3sThb, YTOObI purotoButh 300 M 0,1 M pactBopa?
3. Kakue maccot 60% u 10%-HOro pacTBOPOB OJHOTO U TOTO e BEIECTBA HEOOXOMMBI, YTOOBI
npurotoButh 200r 20%-H0T0 pacTBopa?



Bapuant Ne2
1. Haiftu HOpManbHyI0 M MOJpHYIO KoHueHTparuu 20% -mpoueHntHoro pactBopa CuSOgs
(rmotHOCTH pactBopa 1,05 r/mi).
2. Kakyro Maccy HUTpaTa Meu Hazo B35Th, YT00bI purotoButh 500 M 0,5 H pacteopa?
3. Kakue maccer 50% u 20%-HOTO pacTBOPOB OJHOTO M TOTO K€ BEIIECTBA HEOOXOAMMBI, YTOOBI
npuroroButhb 300r 25%-Horo pactBopa?

Bapuant Ne3

1. Haiftm npoueHTHy0O W MOJsIpHYI0 KoHIeHTparuu 0,2 H pactBopa HHTpara Martus
(rutotHOCTH pactBopa 1,01 r/mi).

2. Kakyro maccy HUTpara Kanus Hajo B3sTh, 9T00BI TpurotoButh 3000 mut 0,35 M pactBopa?

3. Kakue macchr 65% u 12%-Horo pacTBOPOB OJHOTO M TOTO K€ BEIIECTBA HEOOXOAMMBI, YTOOBI
npuroroButh 400r 20%-noro pactBopa?

Bapuant Ne4

1. Haiitn HOpManbpHYIO M NpoleHTHYI0 koHueHTpanuu 0,01M pactBopa rumpookcuaa Oapwus
(mmotHOCTH pactBopa 1,02 /m).

2. Kakyro maccy kapOoHaTa Kayms Haslo B3sTh, 4To0bl purotoButh 25000 mit 0,1 H pactBopa?
3. Kakune maccer 26% u 10%-HOTO pacTBOPOB OJHOTO M TOTO YK€ BEHIECTBA HEOOXOIUMBI, YTOOBI
npuroroButh 250r 12%-Horo pactBopa?

Paznen Ne 5
KontposbHbie paboThl 1o TeMe: PacTBOpBI.
DJIEKTPOJIUTHYECKAS TUCCOIHAUS
Bapuant Nel

1. MoryT 11 OTHOBPEMEHHO HAXOAUTCA B pacTBope HoHbI Ba?*, COs%, Na*, SO4*? Otser
MOATBEPANTE, HAMCAB HOHHBIE YPAaBHEHUS.
2. CocraBbTe MOJICKYJISIPHBIE YPAaBHEHHSI PEAKIIHIA, CYIIIHOCTh KOTOPBIX BBIPAKAIOT CIIEIYIOIINE

COKpAaICHHBIC NOHHBIC YPABHCHU A
a) Fe3* + 30H = Fe(OH)s.
0) NHs" + OH™ = NH3 + H20.

Bapuant Ne2
1. Kakue wu3 ClIeayrOUMX >XUIKOCTEH MPOBOIAT DJIEKTPUUECKHI TOK: alleTOH, pPacTBOp
TUAPOKCUAA HaTpus, JIe[sdHAs YKCyCHas KHUCJIOTa, pacTBOp IoBapeHHoW comu? [laiite
00OCHOBaHHBIH OTBET.
2.CocTaBbTe MOJEKYJSPHBIE YpaBHEHHs peakIfil, CYIIHOCTh KOTOPBHIX BBIPAXKAIOT CIEIYIOLIUE

COKpaHleHHBIe NOHHBIC ypaBHeHI/ISIZ
a) SOs% + 2H* = SOz + H20.
6) Pb%* + S = PbS.
Bapuant Ne 3
1. IIpuBeauTe mo aBa mpuMepa BEILIECTB, 06pa3y101u14x OpHu JUCCOLMAlU HOHBI SO42' u Na'.

3anummure YPaBHCHUSA UX OUCCOLUAIINU.



2. Kakume wu3MeHEHHs TPOUCXOIAT B mMpoOupke ¢ pactBopoMm xjopunma wmeau (II) mpum
MOCJICTYIONIEM T00aBICHUHU THAPOKCHIA KaJlks, a 3aTeM PacTBOpPa CEPHOM KUCIOTHI? 3alMIINTe

YPaBHEHUS PEAKIIUM.

Bapuant Ned
1. IlpuBenuTe 1Mo ABa MpUMepa BEIIECTB, 00Pa3yIOUINX MPU JUCCOLUAIUH:
a) XJIOpUA-UOHBI.
0) KapOonaT-moHbI.
3anuinuTe ypaBHEHHsSI UX IUCCOIMAIINU.
2. Kakue m3MeHEHHS MPOUCXOJST B POOHPKE C KapOOHATOM HATPHS MIPHU TOCIEIOBATEIHHOM
n00aBJIeHUH pacTBOpa TUApOKcHIa Oapusi, a 3aTeM a30THOW KHUCIOTHI? 3amuIINTE ypaBHEHUS

peaKIui.
Pasznges Ne6

KonTponbHas pabora no teme:
OKHUCIANTETBHO-BOCCTAHOBUTEIbHBIE PeaKINU

Bapuant Nel
1. PaccraBbre crenenu okucienus B caenyromux BemiectBax: KCI, NaNOsz, H2SOs4, Mg, Ho,
MnSQOg4, CaO.
2. CocTaBbTE OKUCIIUTEIILHO-BOCCTAHOBHUTEIIBHBIC PEAKIIMK METOJIOM 3JICKTPOHHOTO OajlaHca U
paccTaBbTe KOI(DPUITUEHTHI:
a) FeCls + Kl = FeClz + I + KC1
6) P+ HNO3(kon1r.) — H3sPO4 + NO2 + H20

Bapuant Ne2
1. PaccraBbTe creneHM OKHCACHHsS B cieaytomux BemectBax: Ag, HzAsOs NaCl, HNOs
Ni(OH)2, Oz, CaO.
2. CocTaBbTe OKMCIIUTEIEHO-BOCCTAHOBHUTEIBHBIE PEAKIIMH METOJIOM JJIEKTPOHHOTO OallaHca u
paccTaBbTe KOX(PPHUIIMEHTHI:
a) CuU+HNO2—Cu(NO3)+NO+H>0
0) H2S04+C—S02+CO2+H20

Bapuant Ne3
1. PaccraBbre creneHu okuciaeHus B cieayromux BemectBax: KoCOsz, NaNO2, H.SOs, Ca, H2S,
MnSOs, Al,Os.
2. CocTaBbTe OKMCIIUTEIEHO-BOCCTAHOBHUTEIIBHBIE PEAKIIMM METOJIOM DJIEKTPOHHOTO OallaHca u
paccTtaBbTe KO3()PUIIMEHTHI:
a) Ba + HNO3(pa36.) — Ba(NO3)2 + NHsNOs + H20
6) FeSO4 + HNO3 + H2SO4 — Fe(SO4)3 + NO + H20;

Bapuant Ne4
1. PaccraBbTe cTeneHn OKuCIeHus B cieayromux BemectBax: KMnOs, KoCO3 MnO2, Ba(OH)2,
CuO, Alx(SO4)s, Ca.
2. CocTaBbTe OKHCIIUTEIIbHO-BOCCTAHOBHUTEIBHBIE PEAKIIMH METOJIOM 3JICKTPOHHOrO OajaHca u
pacctaBbTe KO3 (OUIIUEHTHI:
a) H2S04+C—S02+CO2+H,0
0) FeSO4 + HNO3 + H2SO4 — Fez(S04)3 + NO + H20



4. IlpuMepHBIe BONPOCHI 1 KPUTEPHH 3alIMTHI 1a00paTOPHBIX padoT

Bomnpocsl k 3ammTe 1a00paTOpHOIi padoThHI
Tema: «Kiaccbl HEOPraHU4YeCKUX COeTUHEeHUin»
. Kakue coennnenus HaspiBatorcs okcupamu? Ha uem ocHOBaHa KiacCH(UKAIIUS OKCHIOB7
. Kakue coequnenus HaspiBaroTcs kuciotamu? Kiaccudukanus Kucior.
. Kakue BemecTBa oTHOCSTCA K Kilaccy ocHoBaHMi? Knaccudukanus ocHOBaHUH.
. Kakue BemecTBa oTHOCATCS K Kiaccy conei? Kimaccudukarus cose.

AW N —

Bonpocs! k 3amure 1a00paTopHOii padoThI
Tema: «XumMHu4YecKoe paBHOBeCHEe»

1. YTo Takoe CKOPOCTh XUMUYECKUX pEaKLUil?
2. ®akTOophl, BIUAIONIME HA CKOPOCTh XUMUYECKUX PEAKIUi?
3. O yeM roBOpUT 3aKOH JEHCTBYIOLIUX Macc?
4. Kakue peakliuu Ha3bIBalOTCSI 00paTUMBbIMU ¥ HeoOpaTtuMbiMu? [IpuBecT mpuMepsl.
5. B dWeM 3akio4aeTcsi COCTOSHHUE XMMHUYECKOoro paBHoBecus? Kakumm (akropamu MOKHO
CMECTUTbH paBHOBECHE?
6. [Touemy npunnun Jle-1llatense Ha3pIBaeTCs NPUHIMIIOM IPOTUBOAECUCTBUSA?

Bonpocs! k 3amuTe 1a00paTopHOii padoThI

Tema: «IIpuroroBjieHre pacTBOPOB Pa3JMYHONM KOHIEHTPALIUID)
1. YUto BbIpa)kaeT BEIWYMHA, KOTOPYIO HAa3bIBAIOT KOHIIEHTpAlMeil JAaHHOIO KOMIIOHEHTa B
cucreme?
. Uro Ha3bIBaeTCs MaccoBOM J0J€ BelecTBa?
. Kakas koH1IeHTpalys Ha3bIBA€TCS MOJISIPHOM ?
. Kakas koHIeHTpamus Ha3pIBaeTCS MOJISIPHOM KOHIICHTpAIMEH SKBUBAJICHTA?
. Kakue pacTBOpBI Ha3bIBalOT HACBHIILIEHHBIMHU, IEPECHIILIEHHBIMU?
. Uto Takoe pacTBOPUMOCTH BemiecTB? OT Kakux (paKkTOPOB 3aBUCUT PACTBOPUMOCTH?

AN AW

Bonpocs! k 3amuTe J1adopaTopHoii padoThl

Tema: «1eKTPOIUTHYECKAS M CCOLUALHD)
. Kakue BemiecTBa Ha3pIBatOTCS 3JEKTPOIUTHI U HEIJIEKTPOIUTHI?
. K uemy cBozsTCs peakunn B pacTBOpax 3JIEKTPOJIUTOB?
. Uro Ha3bIBaeTCs CTyNEHYATON AUcconranuen?
. Ha xakue rpynmsl ycJI0BHO JEJIAT JIEKTPOJIUTHI IO BEIUYMHE CTENEHU UX JUCCOLMANA?
5. Uto Takoe MOJIHOE HMOHHO-MOJIEKYJISIPHON ypaBHeHHME peakuuu? YUYTo oTpakaeT KpaTkoe
MOHHO-MOJIEKYJIIPHOE ypaBHEHUE?

AW PN —

Bonpocs k 3amure 1a00paTopHOii padoThI

Tema: «OKHCINTEIBHO-BOCCTAHOBUTEJIbHbIE PeAKIIUID)
1. Yem OTIMYAIOTCS OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMM OT peakluii oOMeHa?
2. Yrto Ha3bIBAETCS OKUCIUTEIEM U KaK U3MEHSETCS €ro CTENEeHb OKUCIIEHUS?
3. Yrto Ha3bIBaETCs BOCCTAHOBUTENIEM U KaK U3MEHSIETCS €r0 CTENEHb OKUCICHUS?
4. [lonGepure crexuomeTpuyeckue K03(PpPHUIEHTHI B ypaBHEHUSI peaKIni:
H2S + KMnQOg4 + H2SO4 = S + MnSO4 + K2SO4 + H20
FeSO4 + KoCr207 + HaSO4 = Fez(S04)3 + Cra(S04)3 + KoSO4 + H20
MnO; + KCIO3 + KOH = K:MnOg4 + KCI + H.0
VYKaxxuTe B HUX OKHCIIUTENb, BOCCTAHOBUTEIND U peakiuio cpesl (pH).

Bomnpocsl k 3ammuTe 1200paTOpHOI padoTHI
Tema: « KomIiekcHbIe cOeJHHEHUSD)



1. Kakue coearHeHus1 Ha3bIBAIOTCSI KOMILJIEKCHBIMU?

2. KakoBa cTpyKkTypa KOMIIEKCHBIX COCTMHECHHI?

3. Kakue gacTuiipl MOTyT BBICTYIIATh B KA4ECTBE JTUTAHIOB?

4. Kak Ha3bpIBaOTCS] KOMILIEKCHBIE COEIMHEHNS KATHOHHOTO U aHMOHHOTO THIa?

5 UTo Takoe KOHCTaHTa YCTOMYMBOCTH U KOHCTAHTa HECTOMKOCTH KOMILIEKCHOTrO noHa? Kak oHu
CBSI3aHBI MEX]Ty CO00#?

IIpoueaypa 3amuThI JJa00PATOPHBIX PadoT

3amuTa 1abopaTopHbIX paboT mpoBoautTcs ycTHo. [lpu 3ammre HE0oOXOAMMO OTBETUTH HA
TEOPETUYECKHE BOIIPOCHI 10 TEME JTa00paTOpHOM pabOTHI, a TAKXKE MPEACTABUTH O(OPMIICHHYIO
paboTy C BBIMOJTHEHHBIMH 33JaHUSIMH U BBIBOJIAMU T10 SKCIIEPUMEHTAJIbHBIM UCCIIEIOBAHUSM.
1. CryneHT, BBINOIHUBLINNA Ja00paTOpHYIO paboTy, 0(pOPMHUBIIHIA 110 HEW OTYET, JOMYCKAETCS K
3amuTe Ja00paTOpHON PabOTHI.
2. 3amuTa 1a0OpaTOpHBIX pabOT MPOBOAMTCSA IO MepEe WX BBINOJHEHHS B Yachl 3aHATHIA,
OTBe/IEHHBIEC Ha BBIMOJIHEHHE J1a00paTOPHBIX PadoT.
3. Ompoc cTyzeHTa MpernoaaBaTesieM MPOBOAUTCS B paMKaX TEMBI JIAOOPATOPHOU PaOOTHI.
4. CTyneHT, He 3alUTHBIINNA 1a00paTOpHYIO paboTy, TOMyCKaeTcs K cleayIolei 1abopaTopHon
pabore.

Kpurepun ouneHuBanusi JJabopaTopHoii padoThbI:

«3a4er» - paboTa BBIIOJHEHA IIOJHOCTBIO W TPAaBWIBHO, CJHIENaHBl IPABHIbHBIC
HAOJIO/IEHUSI U BBIBOJIBI;, DKCIEPUMEHT MPOBEJAEH MO IUIaHy C YY€TOM MIpaBHII 0€30MacHOCTH
KU3HENEATEIIbHOCTH M TPaBWJI pPa0OTBI C BEIIECTBAMH M O0OpYIOBaHHEM; MPOSBICHBI
OpPraHU3aI[MOHHO- MPAKTUYECKHE YMEHUS U HaBBIKH (IIO/ICP>KUBAIOTCS YUCTOTA paboyero mMecra
U TOPSJIOK Ha CTOJIe, SKOHOMHO HMCHOJB3YIOTCS peakTuBbl). OTuer 0 pabore odopmiieH Oe3
OLIMOOK, 110 IJIaHy U B COOTBETCTBUU C TpeOOBaHUAMH K 0hopMiieHuI0 otyeTa. CTYAEHT YeTKO U
0e3 ommOOK OTBETHII HA BCE KOHTPOJIBHBIE BOIIPOCHI.

«He 3a4eT» - paboTa HE BBINOJHEHA, y CTYJIEHTAa OTCYTCTBYIOT SKCIIEPHUMEHTAIbHBIC
yMeHus, He O(OPMIICH NHCBMEHHBIH OTYET O MpoBeACHWU paboThl. CTYHEHT OTBETHI Ha
KOHTPOJIbHBIE BOIIPOCHI C OIIMOKAMHU WJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOPOCHI.

Oopa3sen opopmiteHus padoueil TeTpaau Mo AUCHUIIMHE XUMUS

PABOYAS TETPA/Ib no gucuunminie XuMus
crynenta 1 kypca HanpapieHust moarotoBku  21.03.02 3emuieycTpoiicTBO H KagacTpbl

OT4eTsl KO BCEM MPOJICITAaHHBIM JTA00paTOPHBIM paboTaM 0hOPMIIIIOTCS BMECTE (B OHOM
TeTpaun) nociuenoarensHo. Kaxaas nabopaTopHas paboTa HAUMHAETCS C €€ HOMepa U Ha3BaHUSA
u odopmisieTcss ¢ HOBOTO JHCTa. B oTdere mo kaxaol JiabopatopHoil paboTe 00s3aTeNIbHO
MUIIETCS:

1. Kpartkoe Teopernueckoe BBefeHUE (OMHUCHIBACTCS OOBEKT WCCIECNOBAHUS |
MPUMEHSIEMbIE METO/IbI);

2. IlpakTrueckas yacTh (HOMEp M Ha3BaHWE OIBITA; METOAMKA ONBITA CO BCEMH €€
W3MEHEHUSIMH, €CJIH TAKOBBIE UMEIOTCS; MOTYYCHHBIE Pe3yIbTaThl MU HAOMIOICHUS, ypaBHEHUE
peakiuu, ecid MPOBOAWIOCH Kakoe-Tubo B3auMoJeHCcTBUE). B  ypaBHeHuMH peakuui
HEOOXOIUMO Ha3bIBaTh KCXOJHBIE W KOHEYHBIE COCOUHEHHS. B HEKOTOpPBIX Clydasx
onuckIBaeTcsl MexaHu3M. [Ipu HeoOXOIMMOCTH B MPAKTHYECKOW YaCTH 3apUCOBBIBAIOT CXEMY
YCTaHOBKH WUJIU MPUOOpa TAHHOTO OMBITA;

3. BeiBoJIbI O TIpOJIeTIaHHOM paboTe (aHATU3UPYIOTCS MOTYyYEHHBIE PEe3yIbTATHI).



