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1. HEJIM OCBOEHUA JTUCHUIIJIMHBI (MO Y JIS)

LlenssMu OCBOEHMSI JAUCHUIUIMHBI «XUMHsS» SBISETCA NpUOOpeTeHHe O0YyYaromuMHCS
TEOPETUYECKHX, METONOJIOIMUECKUX W MPAKTUYECKUX 3HAHUH, (HOPMUPYIOIIUX COBPEMEHHYIO
XUMHUYECKYI0 OCHOBY JUII OCBOCHHS MPOPHIUPYIOMINX YYEOHBIX TUCHUIUIMH M BBITOJHEHHS
OCHOBHBIX MpO(eCcCHOHATbHBIX 3a/lay: MPOBEICHUS arpOHOMHYECKUX OMNepalui, MOBBIIICHUS
IPOM3BOJICTBA JOOPOKAYECTBEHHBIX IMPOIYKTOB MU CHIPbS PACTHTEIBHOTO IPOUCXOXKICHHS,
OXpaHbl OKPYKaroLIEH Cpelibl OT 3arpsA3HEHUN U JIp.

2. MECTO JUCHMILIUHBI (MOJIYJIST) B CTPYKTYPE OBPA3OBATEJIbHOM
MHPOI'PAMMBI

B cootBercTBUU C

y4eOHBIM TIJIAHOM

JTUCIUILIMHA OTHOCUTCS K O0s13aTenbHON YacTu 00pa3oBaTeNbHOM MPOrpaMMbl

Cratyc JuCHUILINHEI 0a3zoBas

ObecneunBaronme IkonbHBIE KypChl (DU3UKH, XUMUH.

(mpeArecTBYOIINE)

JUCLUIUIMHBL, TPAKTUKU

ObecneunBaeMble «Duznonorus 1 OMOXUMUS pacTeHui», MexaHnu3aIus CeIbCKOro
(mocnenytomue) X03s1iicTBa, MexaHu3anus pacCTeHHEBOCTBA, be3omacHoCTh

JAUCHUIIIMHBI, IPAKTUKA KU3HEACATCIIBHOCTHU

3. PE3YJIbTATBI OBYYEHHWS IO AUCHUIIMHE (MOAY.IIO)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIN)

Howmep(a)
pasnena(oB)
JACTTUTUTAHBI
(Momyms),
udp n HauMeHOBaHUE Wnpnkatop(bl) JOCTHKEHUS] KOMIIETEHIAHN / OTBEYaIoUIero(1Xx)
KOMIICTCHIIUU IJIAHUPYEMBbIE Pe3yJIbTaThl 00yUYCHHS 3a (hopMHpOBaHKE
JTAaHHOTO(BIX)
HMHAUKATOPa(OB)
JIOCTHXKCHHS
KOMIETEHIIUU
WJI-1onk-1
JleMOHCTpUpyeT 3HaHWE OCHOBHBIX  3aKOHOB
MaTEeMaTHYECKHUX, €CTECTBEHOHAYYHBIX u
OIIK - 1 o0mienpodeccuoHaTbHBIX TUCITUTLIHH,
Crioco0eH pemiaTs THIIOBbIE  [HEOOXOAWMEBIX U PEIIeHUs THIIOBBIX 3a7ad B
3a7auy MPOQECCUOHANBHOW  |00JIaCTH arpOHOMHH, TMPOU3BOJICTBA, MepepadOTKU
JESTeIbHOCTH Ha OCHOBE 3HAHUH (M XpaHCHHS CEIbCKOXO03SIMCTBEHHOM MPOAYKIIHH.
OCHOBHBIX 3aKOHOB N-20mk-1
MaTeMaTHYECKUX, Hcnonb3yet 3HaHUS OCHOBHBIX 3aKOHOB Bee
€CTECTBCHHOHAYYHBIX U MaTeMaTHYeCKUX W eCTECTBEHHBIX HayK JUIs
obmienpodeccnoHaTbHBIX pelIeHUsT CTaHJAPTHBIX 3aJad B arpOHOMHUH,
JTUCLMILIMH ¢ IPUMEHECHHUEM  |[IPOM3BOJICTBA,  NEPEpadOTKM M XpaHEHUS
MHGOPMAIMOHHO- CEJIbCKOXO03SICTBEHHOW MIPOAYKIINH.
KOMMYHUKAIIMOHHBIX M-30mk-1
TEXHOJIOTHIA [Ipumensier MHPOPMAIIMOHHO-KOMMYHHUKAIMOHHEIE
TEXHOJIOTMH B PELICHUM THUIIOBBIX 3a/1a4y B 00JaCTH
arpOHOMHH,  IPOU3BOJACTBA,  IMEpepabOTKH U
XpaHEHUs CeITbCKOXO03IHCTBEHHOHN MPOTYKITUH




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)
4.1.

Conep:xaHue IMCUMILUIUHBI (MO1YJIs1)

4.1.1. Ounan cpopma:

Bunapl yueOHbBIX 3aHATHH U
TPYJIOEMKOCTD, Yac. x, [pumense
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1. Beenenue. OCHOBHbIE 32KOHBI U IOHATHSI XMMHHU

1.1. |Onpenenenue XMMuM, Kak HayKd. XUMUYECKHe| 2 1 4 |KILYO, |Cemunap.
SBJIEHUS M TMpPOLECCHl, Kak IpOsBICHUE T.9 CamocrosT
XUMHYECKOTO JBYKEHUS MaTEpHH. eJIbHas
XAMUYECKUH Xapakrep OHMOIOTHYECKUX pabota ¢
3aK0HOB. OCHOBHBIE MTOHATHS: MOJIb, MOJISIpHAS JTUTEPaATYpO
Macca, MOJISIpHBI 00BeM TazoB, UYwucio H.
ABorazpo.

OKBHUBaJIEHT. MoJIsipHasl Macca SKBUBAJICHTA.
3akoH >KBUBaNICHTOB. [IposiBIeHNE 3aKOHA
9KBHBAJICHTHBIX OTHOIICHUH B )KHBOM
OpTraHm3Me.

2. JHeprusi XMMH4YEeCKMX MPOIECCOB.

2.1.|BHyTpeHHsAs sHeprusl. DHTAIbIUSA. DHTPOMHS. 1 4 |KJL, YO. |Cemunap.
CroOopgnas saeprusi. DakTopsl, TO CamocTosT
OTIpECIISIONTIE HATIPABICHISI XUMHUYECKAX eJbHAs
peaxiuii. pabota ¢

JUTEPaTypo
.
3.KuHeTHKa XMMHYECKHUX NPOLECCOB.

3.1.|OcHOBHBIE MOHATHS XMMAYECKON KHHETHUKU. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKITNil. 3aKOH KIJL CamocTosT
nerctBusa Macc. KoHCTaHTa CKOPOCTH. T.9 eJIbHas
MonekynsapHOCTh peakinu. GakTopsl, pabora ¢
BITUSIIOIINE HA CKOPOCTh XUMHUYECKON pPEeaKIINu. JUTEPaTypo
3axoH Banr-I'odda. [Ipumenenune npasuna .
Bant-TI'odda mas mporHo3upoBaHHOTO 1 4
XpaHEHUs MPOJYKTOB MUTaHus. BiusHue
TEeMIIepaTyphl Ha CKOPOCTh OMOJOTHYECKHX
npoueccoB. POTOXUMUYECKNE PEAKIINN.
doTocuHTEe3 B OMOJIOTHYECKUX CHCTEMAX.

Karanmn3. ®epMeHThl, Kak KaTaan3aTopsl
OMOXMMHUYECKUX TTPOIIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanra ,YO. CeMuHap.
paBHOBecHsl. CMENIEHNE XUMUIECKOTO T, O CamocTosT
paBHoBecusl. [Ipunnun Jle-lllarenbe. 1 1 4 enpHas

pabora c
JTUTEPaTypo
.




4. PactBOpBI

4.1. |ducnepcHelie cucteMbl. [loHsarue o 1 2 YO KP. | Cemunap.
KOJJTOMAHBIX U UCTUHHBIX pacTBopax. Temiora BJIP CamocTosT
pactBopenust. ConbBathl. ['uapatel. Teopust T3 enbHas
pactBopoB. CIIOCOOBI BRIpAKEHUS pabora c
KOHIIEHTPAIINH PacTBOpoB. PacTBopuMoCTh JTUTEPaATypO
TBEPBIX, )KUAKUX M ra3000pa3HbIX BELIECTB. 8

4.2.|KonnuraTuBHbBIE CBONCTBA paCTBOPOB 2 2 YO, BJIP |Cemunap.
HERIIEKTPOIUTOB. 3akoHbI Payis. Ocmoc. T,2 CamocrosT
Ocmotnyeckoe pasrneHue. Poip eJbHas
OCMOTHYECKOTO AaBJICHHS B OMOJIOTMYECKUX pabora ¢
cucreMax. Typrop. ITnazmonus. Poias BogHbIX JIUTEPATYPO
pPacTBOPOB B OMOJIOTHYECKUX CUCTEMAX. .
CBoiicTBa pacTBOPOB 3NMEKTPOIUTOB. Teopust
3JEKTPOJINTUYECKOH uccouuanuu. Ponp
TUApATAlNA HOHOB B OMOIOTHIECKIX
cuctemax. CHIIbHBIE U CITA0bIE SJIEKTPOIHTHL.

CreneHs 1uccouyanii; KOHCTaHTa
Jucconyanuu. 3akoH OcTBanbaa.

4.3. \IIporonutuyeckoe paBHOBECHE B BOJIE. 1 2 K, BJIP |Cemunap.
Bonopoansiit mokaszarens. Biousaue pH - T,¥0.D |Camocrosr
CpeJibl 1 HOHHOM CHITBI pacTBOpa Ha eJIbHas
OMOXMMHYECKHE MTPOTIECCHL. | naponus coneit. pabora ¢
CrerneHb 1 KOHCTaHTA THIPOJIH3A. JTUTEPaATYpO
I'upposTHyecKre Mpouecchl B )KMBOM 178
OpraHm3Me.

5. Ctpoenne aroma. Ilepuoauyeckmii 3axkon JI.1. MenaeneeBa.

5.1.|OCHOBHEBIE TTOJIOKECHUS U OHATHS KBAHTOBOM 2 2 YO, KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 00J1aKo. BJIP CamocrosT
XapaKTepuCTUKA SJHEPreTUYECKOTr0 COCTOSTHUS JRC) enbHas
AJIEKTPOHA KBAHTOBBIMU YncCIHaMu. [IpuHImm pabora ¢
HauMeHbluen sHepruu. [Ipasumno JIUTEPATYPO
Kneukosckoro. [Ipunmun [aynu. [Ipasuio H.

I'yapa. DAeKTpOHHBIE U SIEKTPOHHO-
rpaduueckie HopMyIbl AaTOMOB.

5.2.|llepuoanueckutii 3akon Jl. . Menpeneesa u 1 1 KIJI, BJIP |Cemunap.
€ro TPaKTOBKa B CBETE€ KBAaHTO-MEXaHUUECKOM T, CamocrosT
Mozenu aroma. CBOICTBa aTOMOB 3JIEMEHTOB 2 eJbHAs
(pamuyc, sHEprys HMOHU3ALMH, SHEPTHUS pabora ¢
CPOZICTBA K 3JIEKTPOHY, JTUTEPaTypo
ANEKTPOOTPHULIATEILHOCTB ). .

5.3. I[Ipupona xuMudeckoi cBs3u. Meron 1 1 YO, BJIP |Cemunap.
BaJICHTHBIX CBs3ell. [ mOpuan3anus aToMHBIX T.9 CamocTosT
opOuTaneii u reomerpuieckas Gopmyia eJbHAs
Monekynbl. «Curmay u « [1n » cBs3u. MonHas pabora ¢
cBsa3b. KoBaneHnrtHas cBs3b. JuHa, sHEprus, JUTEPaTypo
MOJIIPHOCTH CBA3H. BomopoaHas cBs3b. .
buonoruueckoe 3HaueHNE U POJIb BOAOPOAHON
CBSI3H.

6. OKHCJIUTETbHO-BOCCTAHOBHTEIbHbIE PeaKIINU

6.1. | DnexTpoHHas TEOpHs OKHCIIUTENBbHO-| | 1 KIIBJIP |Cemunap.
BOCCTAaHOBHUTENBHBIX peakiuil. Baxnelmue T.9 CamocrosT
OKHCIIUTENH, BOCCTaHOBHUTENH. OKUCIUTENHHO- eJbHas
BOCCTaHOBUTEIHHBIN JKBHBAJICHT. pabora ¢
OKHCINTENBHO-BOCCTAHOBUTENBHBIE PEAKIINY B JUTEPATYPO
JKUBOM OpraHu3Me. [lonsatue 0 78

OMOXMMUYECKHUX PEIOKCUCTEMAX.




6.2.|OKUCINTEIFHO-BOCCTAHOBUTCIILHOE 1 1 6 |KJI, BJIP
paBHOBecre. OKHCITUTEITHHO- T.5
BOCCTAHOBUTEJIbHBIC TOTCHIIUATIBL.
7. KoMmmiekcHble coeTuHEeHU s
KoopauHanmoHHast TEOpHUS CTPOCHUS
KOMIUIEKCHBIX cCOelMHEHUI Bepuepa.
Omnpe/enenre MOHITHI: KOMIUIEKCHEIE
COETMHEHVIS, IEHTPAIBHBIN aTOM, JINTAH]IBI, CemuHap.
KOOPIUHAIIMOHHOE YUCIIO, BHYTPEHHSIA, Camocrosite
7 1. [PHELIHAS cdepa. buonornueckas ponb 1 1 3 KJI, BJIP |1pHas
""" [KOMIUTEKCHBIX COeTMHEHNH. I'eMorToonH u T VO.D |pabotac
XJIOPO(UILT KaK KOMIUIEKCHBIC COCTUHCHMS. TUTEPATy PO
Oco0EHHOCTH MPUCOCTUHEHUS KUCIOPOAa K .
MOHY jkeJe3a B remoriiooune. [lonstie o
OMOHEOPTaHNYECKIX COSTUHEHUSX, UX POIb B
OpraHu3Me.
8. Bydepnsbie pacTBOpbI
Cemunap.
[TpoTonmTryeckoe paBHOBecHe B OydepHBIX CamocTosiTe
g 1 [cHeTemax. Pacuer pH B OydepnbIx pacTBopax. 1 1 ) 2 YO. BJIP |1pHAs
""" [bydepnas emkocTh. bromorndeckas poib T O pabora ¢
Oy(epHBIX CUCTEM. muTepaTypo
1.
9. Xumus S -,P-, d- 3jieMeHTOB (KaueCcTBEHHbIIi aHAJIN3)
CemuHap.
Camocrosite
91, Xumus S -,P-, d- C-)JIeMeHTO]i, OHOJIOTUYECKOE 1 1 4 8§ [BJIP.YO JIbHAs
3HAUCHUE, XUMHUECKUE CBOWCTRA. P pabota c
muTepaTypo
1.
10. MeToabI KOJIM4ECTBEHHOI'0 AHAIN3a
CoBpeMeHHbIe TPeOOBaHHS K CEITLCKO-
XO35MCTBEHHOMY aHan3y. Turpumerprudyeckue
10.1 MeTOAbl. MeTOo/IbI KMCIIOTHO-OCHOBHOT'O ] ] BJIP,YO
TUTPOBaHUSL. MEeTOIbl OKUCUTEIbHO— P. D
BOCCTAaHOBUTEILHOTO TUTPOBAHMSL.
KomriiekcoHomeTpus.
18 18 18 90

* VkasbiBaeTcs popma koHTpoist. Hanpumep: YO — yernbiit onpoc, K — kosinoksuym, T — TectupoBanue,
P — pedepar, /| — noknazn, K3 — ketic-3aaqa.

4.2.1. Ounasn gpopma:

. 1 kypc 2 Kypc 3 Kypc 4 xypc

Beg sansruit 1 cem. |2 ceM. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. |8 cem.
Jlexun 18
JlaGoparopHbie 18
[IpakTnueckue 18
Htoro xoHTakTHOM paboThl| 54
CamocrositenpHas padora | 90
Popma KOHTPOIIS €]




5. OPTAHU3ALUA U YYHEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYYAIOIIUXCA 1O JUCHUTIIMHE
MOAVYJIIO)

5.1. Conep:xaHue caMOCTOATEJIbHON PadOTHI O AMCUHUILIHHE (MOTYJIIO)

TeMbl, BLIHOCUMbIE HA CAMOCTOSITEJIbHYIO IPOPA0OTKY:

1.
2.

Nonkw

*

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Omnpenenenue npeaMera XUMUU. XUMUUECKOE €IMHCTBO MHPA.

@akTOp HSKBUBAJECHTHOCTH, MOJIApPHAs Macca SKBUBAJICHTA, 3aKOH COXPAHEHUS MAacCChl,
IIOCTOSIHCTBA COCTaBa, 3aKOH YKBUBAJICHTHBIX OTHOLICHUHI

OcHOBHBIE TOHATHSA XUMHUYECKON TepMOIMHAMUKU. BBl cucTteM v PyHKIIUU COCTOSHUSI.
IIepBoe Ha4aIO0 TEPMOAMHAMUKH U €TO CIECICTBHUS. .

DHTanbmusl, TeIoBou 3 dekr, 3axkoH ['ecca.

Bropoe Hauano TepMOAMHAMUKY, IOHATHE 00 SHTPOIHH U CBOOOAHOM sHeprun ['nbbca.
CpenHss 1 UCTUHHASL CKOPOCTh XMMHUYECKON peakuuu. DakTophl, BIMSIOLME HA CKOPOCTh
peakuuu. 3aKOH JEHCTBYIOIIMX Macc JUIsl 3JEMEHTAPHOW CTaJuU XUMHUYECKOW PEaKIUH.
[TpaBuno Bant-I'odda, ypaBuenue Apperunyca. KoHcTaHTa CKOPOCTH peaKIuu.

Karamu3. Buabsl kaTanm3a, MeXaHHu3M KaTaJuTHIeCKOTO JCHCTBHUS.

XuMHuueckoe paBHOBecHe. [[nHaMUUeCKHil XapakTep XMMUYECKOTO pAaBHOBECHSL.

[TpuunHbl 0Opa3oBaHus pacTBOpoB. Pu3NUECKUe U XUMUYECKUE CUJIbI 00YCIaBIMBAIOIINE
oOpa3oBanue pactBopoB. ConbBaTanuss M Tuaparanusa. DOU3HKO-XUMHUYECKas Teopus
obpazoBanus pacteopoB Jl.M.Menneneena.

CriocoOb! BbIpaXKEHUs KOHIIEHTPALUU PaCTBOPOB.

Teopust 3IEKTPOIUTHYECKON auccolanuu AppeHuyca. AKTHUBHOCTb, HMOHHAas CHIIa
pactBopa. 3akoH pa3basieHus OcTBaibaa.

pH u pOH pactBopos. bydepnas emxocts Oydepnbix pactBopos. Posb OydepHbIX crcteM B
OMOJIOTUYECKHX MPOIeccax.

ATOMHO-MOJIEKyJIsipHOE yueHHne. COBPEMEHHOE MPEICTAaBICHUE O CTPOEHUU aToMa C TOUKU
3peHUs] KBaHTOBOW Teopuu. KBaHTOBBIE 4yMcClia, SHEPreTHUECKUE YPOBHH U IMOLYpPOBHU
aToMa, aromHble opOutanu. IlpuHuun muHuManbHOM 3Hepruu. llpaBuno Kieukockoro.
[Mpunmun IMaynu. Ipasuno I'yaaa. [lepuoandHoCcTh MI3MEHEHUSI CBOMCTB aTOMOB: pajidyca,
SHEPIrUH NOHU3ALMH, CPOJICTBA K JIEKTPOHY, JIEKTPOOTPULIATEIbHOCTH.

[Tpupona xumuyeckoit cBsi3u Teopust 0Opa3oBaHUsl KOBAJICHTHOM CBSA3M: METOJ BaJEHTHBIX
CBsA3€M, Teopuss TUOpPUIM3ALMU U AaTOMHBIX opOuTtaneii. KpaTHOCTP W MOJNSAPHOCTH
KOB&JIEHTHOHN cBsi3u. MoHHas cBsi3b, Mpupoaa oOpa3oBaHUS U CBOHCTBa. MeTaymunyeckas
CBsA3b. MEXMOJIEKYJIIIPHOE B3aUMOJICHCTBHE, BOJOPOAHAS CBA3b.

CrpykTypa NEpHOAMYECKOM CHUCTEMBI 3J€MEHTOB. [Ipupona mNEpHOAMYHOCTH CBOWCTB
AJIEMEHTOB.

OBP. Onexrtponnas Tteopuss OBP. CrangapTHBI OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIN
noTeHman. YpasHenue Hepucra. Pos OBP B mouBax u pacTUTENBHBIX KIIETKAX.
YCTOWUNMBOCTh KOMIUIEKCHBIX COEJUHEHMM B pacTBopax. XenaTbl, BHYTPUKOMILIEKCHBIE
coenuHeHUsA. DakTopsl, BIMIOIME HAa YCTOMYMBOCTh KOMIUIEKCHBIX COEAUHEHUN B
pacTBOpax.

Xumus S- 3J1eMEHTOB: BOAOPO, dyieMeHThl [A-, IIA- moarpynmsl obiiue cBoiicTBa. Xumus
P-anementos. IIIA-, IVA-, VA- noarpynmns! obuiue cBoiictBa. Xumus d—anemeHToB. O0mue
CBOICTBa U OCOOEHHOCTHU MEPEXOHBIX METAJLIOB.

[TpenMeT u 3a1auu aHATUTUYECKONH XMMHMH B CEJIbCKOXO3SIICTBEHHOM NPOU3BOACTBE. Posb

AHATUTUYECKOM XHMHUU B OXpaHe OKpykawmeid cpeabl. [loHATHS 00 5KOJIOTHYECKOM
MOHI/ITOpI/IHFe nu npenem)Ho )IOHyCTI/IMI)IX KOHHGHTpaHI/ISIX.

[TonsiTis 00 aHAaTUTUYECKOM CHUTHAje W aHaIuTH4YecKoW peaknuu. OcoOeHHOCTH
AHAJIUTUYCCKUX CHTHAJIOB B THTpHMeT”queCKOM, HOTCHHI/IOMeTpI/I'-IeCKOM 158 (bOTOMeT-
PUYECKOM METOJIaX aHAJIH3a.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Craructuueckas 00paboTka pe3yipTaToB aHanu3a. OleHka MPaBHIBHOCTU PE3YyJbTaTOB B
aHAIUTHYECKOW XxuMuK. Kputepuii BOCpon3BOAMMOCTH pe3yIbTaToB. Buasl morpemuocrei
aHanau3a.

Knaccudpukanus wmerogoB aHanmm3a. KonWuecTBEeHHBIM aHAIM3. XUMHUYECKHE U
WHCTPYMEHTAJIBHBIE METO/bl aHanu3a. MIHCTpyMeHTanu3anus KaK IVIaBHBIM IIyTh Pa3BUTHUA
aHAIUTUYeCKOM xumun. Beibop merona ananusa.

TpeGoBanusi, mperbsABIsEMbIe K PEAKIUsIM B TUTPUMETPUUECKOM aHanuze. M3mepurenbHas
nocyaa. CriocoObl BBIpa)KEHHUSI COCTaBa PACTBOPOB M BBIUMCIICHHE B PA3IMYHBIX METOAAX
TUTPUMETPUYECKOr0 aHanu3a. TurpoBaHue. Touka SKBUBAJIEHTHOCTM M KOHEYHAs TOYKA
tuTpoBaHus. CTaHJapTHBIE U CTaHJIAPTU3UPOBAaHHBIE pacTBOpHL. IlepBUUHBIE CTaHIAPTHI U
TpeOoBaHus, NpeabsBisieMble K HUM. DukcaHaibl. BTOpuuHbIe (CTaHAAPTU3UPOBAHHBIE)
pactBOpbl. TOUHOCTH TUTPUMETPUUYECKOTO aHaM3a. VICTOUHMKHN NOTPEIHOCTEN.
Tutpumerpuueckuii ananu3. CymHocts Meroaa. [Ipsimoe u obpaTHOoe TUTpPOBaHUE, TUTPO-
BaHHE 3aMECTUTENS. MeTO bl TUTPUMETPUYECKOTO aHAIM3A.

KucnotHo-ocHoBHOe paBHOBecue. lIporonuthueckass Teopus KUCIOT U OCHOBaHUH.
KoOHCTaHTBI KHCIIOTHOCTH U OCHOBHOCTH, HOHHOE MPOU3BEACHUE pacTBOopuTeis. Bennunna
pH kak ycioBue mNpoOBeACHHUS aHATUTHYECKHX peakuuid. bydepHble pacTBOpBl, HUX
UCIIOJIb30BAaHNE B AHAIMTUYECKOM XUMHHU. [ 'Mapoau3 cosel, ero pois B aHanuse. OakTopsl,
BJIMSIIOLIME HA INIyOUHY NPOTEKaHUs THAPOIUTUYECKUX PEaKIUil.

Kucnorno-ocHoBHoe tutpoBaHue. CymHocTh MeTona. IlepBuuHble CcTaHIapThl Ui
pacTBOPOB KUCTOT U mienouei. CTanaapTU3aIus pacTBOPOB KUCIOT U ienoyeit. Touka Hei-
TPaJIbHOCTH, TOYKA SKBUBAJIEHTHOCTH M KOHEYHAs TOYKa TUTpoBaHMs. Beiuucnenue pH B
pa3IrYHble MOMEHTHI TUTPOBAHUS U MOCTPOSHUE KPUBBIX TUTPOBAHUS CHIIBHBIX U CIAOBIX
KHCIIOT U OCHOBaHUM. POib MHIMKATOPOB B METOAE KHCIOTHO-OCHOBHOI'O THUTPOBAHUSL.
Teopus nnaukaropoB. MHTepBan nepexoaa okpacku uHaukaropa. [lokasarens TuTpoBaHus
uHANKaTopa. PacmpocTpaHeHHble MHIUKATOpbl. BBIOOp MHIUKaTOpa A YCTAHOBIICHUS
KOHEYHOM TOYKU TUTpoBaHMsl. OUIMOKU TUTPOBAHUS

OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE pPEAaKIIMM M HX NpUMEHeHHe B aHaiu3e. OCHOBHbIE
HEOPraHWYECKHE W OPraHHYECKHE OKHCIUTEIM W BOCCTAHOBMTEINN, MWCIOJIb3YEMBIE B
aHanu3e. KoinuecTBeHHass XapakTepUCTHUKA TIOJHOTHI IPOTEKAHHUS OKHUCIMTENBHO-
BOCCTAaHOBUTENIbHBIX peakuuid. Brusaue pH, komiuiekcooOpazoBaHMs M, 0Opa3oBaHMS
OCaZKOB Ha MIyOMHY UX TMpoTekaHus. lcronp3oBaHMEe peakUuil  OKHUCICHHUS-
BOCCTaHOBJICHMUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBaHUE. MeETOpl aHaIM3a: EPMaHTaHaTOMETPHS,
fiomomeTpus, AMXpomaromerpus. llepmanramatomerpus.  Momomerpus. HumukaTopsl,
IPUMEHSEMblE B  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX METOJAAX: cleuupuyeckue u
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

KommiekcHble coeAuHEHMsT W opraHudyeckue peareHThl. (CBOHCTBA KOMILJIEKCHBIX
COCIMHECHUH, UCIIOJIb3yEMBIE B AQHAJIMTUYECKON XUMUHU. Hcnons3oBanue
KOMILIEKCOOOpa30oBaHUsl JJIsl ONpeAeTeHHUs, MAaCKUpPOBAaHUS MOHOB, JJIsI PacTBOPEHUS
OCaJIKOB, JJIsl W3MEHEHHs mNoTeHuuana u jAp. OCOOEHHOCTH KOMIUIEKCOOOPa3yIOMIHUX
OpraHMYECKUX pearcHToB. (OCHOBHBIE HANPABJIEHUS HCIOJIb30BaHUS OPraHMYECKUX pe-
areHToOB B XMMHUYECKOM aHaju3e, HanboJiee paclpoCTPaHEHHbIE XUMUYECKHE PEareHThI.
KommniekconomeTpruueckoe TUTPOBAHUE. KommnekcoHsl. OO6mme CBOICTBA
KOMIUTIEKCOHAToB. Mcrmonb3oBanne komruiekcoHa-III.  Xemaromerpus. MHIuKaTtopsl.
Ornpenenenne 001IeH )KeCTKOCTH BOJIBI.



5.2. KoHTpob caMoCTOSATeIbHOI padoThl

OreHKa pe3yIbTaTOB CaMOCTOSATENBHOM pab0Thl OPraHU3yeTCsl CICIYFOIUM 00pa3oM:

- mpopaboTKa y4eOHOro Marepuana (1o KOHCIEKTaM, y9eOHOW M HAyYHOU JINTepaType, JIeK
TPOHHBIX YUEOHBIX PECYPCOB);

- H3yYCHHE TEM TEOPETHYECKOro Kypca, 3aIUIaHMPOBAHHBIX JUISI CaMOCTOSITEIBHOTO
OCBOCHHSI,;

- HanMcaHue pedeparoB U BBHICTYIICHUS C JOKJIAIaMU Ha MPAKTUYCCKUX 3aHITHUSX.

- TECTOBBIE OIPOCHI (TPOMEKYTOUHBIC)

- BBIITOJIHEHHE KOHTPOJIBHBIX PA0OT, YCTHBIC OMPOCHI, KOJJIOKBHYMBI,

- 3aIlIUTa OTYETOB IO Ja0OpaTOPHBIM paboTam.

- BRICTYIUICHHE U 3aluTa pedepara

- cllava dK3aMeHa.

5.3. YueOHo-MeTOqUYECKOE 0OOecledeHHe CaMOCTOATEILHOH padoThI

[Ipy BBIOJIHEHUH CaMOCTOSITENILHOW pabOTBHl PEKOMEHIYETCS HMCIOJIh30BATH OCHOBHYIO H
JIONOJTHUTEIIBHYIO JINTEPaTypy, METOIUYECKHE YKa3aHUS M pa3padOTKH Kadeaphl, a Tak ke
UHTEpHET-pecypcesl (cM.1.6.1. — 6.6).

6. YYHEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI (MO YJIS)
6.1. OcHoBHasi yueOHAasl JIUTEPATyPa, HEOOXOAUMAS IJISl OCBOEHUS THCHMILINHBI

1. T.IL Xomuenko , M.K. IluroBuu. Heoprannueckast xumusi. M.: Boiciias nikosa, 2013. 464
c.(50)

2. J.K. Kuszes, C.H. Cmapsirun. Heopranudeckas xumus. M.: lpoda, 2005. 591¢.(94)

3. Kypc ananutuueckoit xumuu: yueOHUK 11 cty . By3os / UK. utosuu. — 10-e u3x. crep. —
CII6.: Jlanb, 2009 — 496 c.(194)

4. Heoprannyeckas xuMmus. buorenHnsle 1 aOMOTeHHbIE AIEMEHTHI: y4el. mocodue A CTYyI.
By30B / moj pen. B.B.Eroposa. — CII6.: JIans,2009 — 320 c.(20)

6.2. lonotHuTeIbHAS y4eOHAs JTUTEPAaTypPa, HE00X0AUMAsA 1JIsl OCBOCHHS JMCIUIIIHHbI

1. B.B.Boabxun. O6mas xumusi. OcHoBHoit kypc. CII6.: JTans. 2008. 464 c.(20)

2. Eropos B.B. Teopernueckue ocHOBbI Heoprannyeckoit xumun. M.: Jlanb. 2008. 192 ¢.(207)

3. Kycakuna, H.A. AmnHanutuyeckas XuMUs U (U3HKO-XUMHUYECKHE METOJbl aHAJIN3a.
[DnexTponnsiit pecype] / H.A. Kycakuna, T.I. bokosa, I'.I1. FOcynoBa. — DnekTpoH. naH. —
Hoocubupck : HI'AY, 2010. — 118 ¢. — Pexxum goctyna: http://e.lanbook.com/book/4555
— 3ari. ¢ ’3KpaHa.

4. Eropos, B.B. Teopernueckue OCHOBbI HeopraHmdeckond xumuu. Kparkwmii Kypc ans
CTYJICHTOB CEITbCKOXO03MCTBEHHBIX BY30B. [ DNEKTPOHHBIN pecypc] — DnektpoH. nan. — CII6.
: Jlanp, 2017. — 192 c. — Pexum poctyma: http://e.lanbook.com/book/91304 — 3arn. ¢
JKpaHa.

5. bapkoBckuii, E.B. OcHOBBI XUMHUHU OMOTEHHBIX IJIEMEHTOB. [DINeKTpoHHEIH pecypc| / E.B.
bapxosckuii, C.B. TkaueB. — DnekTpoH. JaH. — MuHcK : "Bpiniimas mkona", 2011. — 192
c. — Pexxum nocrymna: http://e.lanbook.com/book/65488 — 3ar1. ¢ skpaHa.

6.3.Pecypcnl cetu « AHTEpHET», HEOOXOAUMBIE [IJIS OCBOCHU S TUCIHUIJIMHBI

1.06pa3oBarenbHbIe CAaliThl 10 HEOPraHUYECKONH XUMUHM € (IIel - aHUMaIUe:
https://infourok.ru/flesh-animacii_po_neorganicheskoy himii-463729.htm



http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488
https://infourok.ru/flesh-animacii_po_neorganicheskoy_himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh _animacii/neorganicheskaja khimija/184
3. bubmuortexa UBI'CXA http://www.ivgsha.ru/about_the university/library/
4. EnnHOoe OKHO JocTyna K 00pa3oBaTelbHBIM pecypcaM http://window.edu.ru

6.4. MeToauuyecKkue YKazaHusd AJid Oﬁy‘lalOIIII/IXCH 0 OCBOCHHIO JTUCHMILJIUHBI

1) HaymoBa WM.K., IllyroBa T.A., UlanoBamoBa T.A. MoHHOe mnNpou3BEAEHUE BOJBI.
Bonpopoanwiii mokazarens. KMBanoBo: MBanoBckas ['CXA. 2005 Meroauueckoe
nocobue

2) Haymora N.K., lllyroBa T.A., lllamoBanoBa T.A. CTpoeHne aroma. XuUMHUYECKas CBS3b.
NBanosckas [CXA. um. akanemuka [[.K. bensiea , 2008 MeToauueckoe mocooue

3) HaymoBa W.K., IlamoBamoBa T.A., Ky3pmmua T.A. PacTBOpBI  3JIEKTPOIUTOB
NBanosckas 'CXA. um. akagemuka J[.K. bensieBa, 2014 r. YueOHoe nmocobue

4) Haymosa UK., [llanoBanoBa T.A. Kiaccel Heoprannueckux coeanHeHuii MIBaHOBCKast
I'CXA. um. akanemuka [[.K. bensiea, 2015 r. YuebHoe nocobue

5) M.K. HaymoBa, T.A. IllamoBanoBa. JlabopaTopHO — mpakTH4YeCKHe pPaOOTHI IO
aHAIMTHYCCKOW XUMUHU. KonMduecTBEeHHBIM aHamW3: y4eOHO-METOA. mocodue /coct. —
Npanoso: UT'CXA. 2010 -52c¢.

6) Haymosa W.K., lllyroBa T.A., [ensuosa JI.H., lllanoBamoBa T.A. AHanmuTuyeckas
XHMHS. MeTobl Ka4eCTBEHHOI'O 1 KoJMdecTBeHHOTo aHann3a. MiBanoso: UT'CXA, 2008.
VYuebHoe mocobue.

7) HaymoBa W.K., Cy606otrkmna W.H. OxuciuTenbHO-BOCCTAaHOBUTENIBHBIE PEAKIIMH.
HNBanosckas 'CXA. um. akagemuka JI.K. bemsiea, 2015 r. YueO6Hoe mocobue

8) Haymosa N.K., [llanmoBanosa T.A. buorennsie snementsl. KauecTBeHHOE OIpeneeHHe.
NBanosckas 'CXA. um. akanemuka J[.K. bemnsiera, 2016 r. YueOHo-meTon nocodue

6.5. MHudopmManuoHHBbIC CHPaBOYHbIC CHCTEMbl, HMCIOJb3yeMble /Jsi OCBOCHHS
AUCHUILIMHBI (MOYJis1) (MPpU HEOOXOAMMOCTH)

1) DnexTpoHHO-OMOIMOTEUHas cucTema «JlaHb»;

6.6. [IporpammHoe obecneyeHue, HCMOJIb3yeMoe 1JIsi OCBOCHU S JUCIUNIMHBI

- OnepanuonHas cuctema tuna Windows

- [TakeT mporpamm o61iero nosb3oBanus Microsoft Office

- UnTepHeT-O6pay3epsl

7.  MATEPUMAJIbHO-TEXHUYECKASI  BA3A, HEOBXOJINMAS  JUISA
OCYIIECTBJEHMSI OBPA3OBATEJBHOI'O IMPOIECCA 1O JUCHUILJINHE
(MOJLY.JTIO)

No HauMeHoBaHHe cCIeIUATbHBIX
~ | IMOMeEIIeHHH* ¥ MoMeleHuH IJIs
CaMOCTOSITEJbLHOH PadoThl

OCHAIEHHOCTDH CHEIHAJbHBIX OMEIeH!I U MOMEeIeHUH 115
CaMOCTOSITEJLHOMH PadoThI

1 |YyeOHnas ayIUTOPHS JUTS | YKOMILICKTOBaHA CIICIHAN3UpOBaHHON (ydueOHOH) MeOenpo, HabopoM
MIPOBEJICHUS 3aHATHH JIEKIIMOHHOTO|IEMOHCTPAIIMOHHOTO 000opyioBaHUA u y4eOHO-HarJI AHBIMU
TUIA nocoOusiMH,  00ECHEeYMBAIOIIMMH  TEMaTHYECKHE  MJUIIOCTpPAIUH,
COOTBETCTBYIOIIHE pabodyell mporpamMme IWCIUIUIMHBI, a TakKXe
TEXHUYECKUMHU CPEJICTBAMH OOy4deHHs (B TOM YHCIIE, NEPEHOCHBIMH),
cyXamuye JUisi TpefcTaBieHus ydeOHOH wuHGopManuu OoJbIIoNn
ayJMTOPUH

2. |Yuebnas ayIUTOPHUS JUTsI | yKOMITJIEKTOBaHA CIIEIUATM3UPOBAHHON (yuebHO¥) MeOenbio,
IIPOBECACHUA 3aHATHI CEMHHAPCKOTO |[IIEPEHOCHBIMU TEXHUYCCKUMU CPEACTBAMU o6yquI/m, ClIyXalluMu J1JIst
THUIA, s TpyNIOBBIX U|npencraBienus  yueOHOi  uHdopmaruu U JTAOOPATOPHBIM
MHJIMBUYalbHBIX  KOHCYJIbTAlHi, | 0G0pyIOBaHMEM (aNTedyKa MHAMBHIyalbHas, | BBITSOKHOM mikad,

AUBL - TCKYLIEro  KOHTPOML  Mipecp) ananuTuueckue BJIP-200 (6 mt), Bechl TexHuueckue (2 mr),
IMPOMCIKYTOYHOU aTTCCTALIUN



http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
http://www.ivgsha.ru/about_the_university/library/
http://window.edu.ru/

®DOK-56, cymmibHbI mKad ) KOMIUIEKTHI JIaOOpaTOpHOU
XMMHYECKOH IOCY/IbL, TUTUTKA HJICKTPHUYECKas.

VYuebHast ayaAuTOpHst 115t
MPOBEJICHUS 3aHATUHN
CEMHHAPCKOTO TUTIA,
MPAaKTHYCCKUX 3aHATHULL, IS
TPYIIIOBBIX ¥ HHIUBHIYaJIbHBIX
KOHCYJIbTaIlH, TEKYIIIETO
KOHTPOJISL U IPOMEKYTOUHOM
aTTeCTallUy.

YKOMIUIEKTOBaHA CIIEIHaIM3UPOBAHHON (yueOHOM)

Me0esbl0, ePeHOCHBIMU TEXHUYECKUMH CpPeCTBaMU 00yUeHHS U
1abopaToOpHBIM 000pyAOBaHNEM ( anTeyKa HHIWBUAyalIbHas |
BHITSDKHOH mKada, Becsl aHanuTryeckue BJIP-200 (6 wT), Bech
texauueckue (1 wr), ®OK-56, cymunpHbli mKkag) KOMILUIEKTHI
1a60paTOPHON XUMUYECKOM MOCY/IbI, TUIUTKA
QJICKTpHUYCCKAsL.

[Tomenienune
CaMOCTOSTEITHLHOM pabOTHI

JUTS

YKOMIUIEKTOBAaHO CHEIHaIn3UpOBaHHON (y4eOHOW) MeOenbo,
OCHAIICHO  KOMIBIOTEPHOM  TEXHUKOW C  BO3MOXHOCTBEO
nojkiIroueHns K cetd "MHTepHeT" M 00ecreueHo IOCTYNOM B
JIEKTPOHHYIO nH(POPMAITOHHO-00pa30BaTEIHHYIO cpemy
OpTraHH3alNN

[Tomemienue aiist XxpaHeHUs U
MPOPUIAKTHYECKOTO
o0cTyXuBaHHs y9eOHOTO
000pyIOBaHUS

VKOMIUIEKTOBAHO CIICIHATN3UPOBAHHON MEOCIIBIO ISl XPaHCHHUS
000pyIOBaHHS ¥ TEXHUIECKUMHU CPEICTBAMH JUISI €TO
00CITyKUBaHHS




Ipuio:xxkenune Ne 1

K paboyeil mporpaMme 1o JMCHUILIMHE (MOLYJII0)

®OH/]I OEHOYHBIX CPEJICTB MO JUCLHUILIUHE (MOAY.IIO)

«XUMHU S
1. [lepeyenb komneTeH Ui, GOPMHUPYEMbIX HA TAHHOM JTalle
1.1. Ounasa popma:

udp u nHaumenosanue | Wuankarop(pl) foctkenus komnereHmu / | Popma Onenounble
KOMIIETCHIINN IJJAHUPYEMBIE Pe3yIbTaThl 00yUeHHS KOHTpOJIST™ CpeJcTBa
1 2 3 4
U -1omnk-1
JeMoHCTpHUpYyeT 3HaHHE OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX,  €CTECTBEHOHAYYHBIX  H|K VO T
06 1. Komrmutektst
enpoecCHOHANTBHBIX JMCLUIIIMH,| 3, | cem .
TECTOBBIX 3aJJaHUI
OIK - 1 HEOOXOMUMBIX I PELIEHHs] THIIOBBIX 3amad B| 3, 2 ceM )
) 3, 3 cem ’
CriocoGen permats obnactu arpoHOMUH, MPOU3BOJCTBA,| 7> 7 KOMILICKTEL
TUTIOBBIC 337a4H nepepadoTKy u XpaHCHHsA KOHTPOJIBHBIX
npoeCCHOHANBHON  |CENBLCKOX03AMCTBEHHOU IIPOIYKIIHH. 3alaHUi 110
JeATEeILHOCTH Ha OCHOBE BapuanTtam (KP) ,
3Hanuit ocHoBHBIX  [U-2omk-1 K YO.T 3. BOIPOCHI IO
3aKOHOB Ucnonp3yeT 3HaHUMA  OCHOBHBIX  3aKOHOB P ,BJIP TeMmaM (paszfernam)
MaTeMaTHYECKUX, MaTeMaTHYeCKMX H eCTECTBEHHBIX HAayK M| 3, ] cem | Aucummiuusl (K)
CCTECTBCHHOHAYYHBIX U |perrieHUs] CTAaHIAAPTHBIX 3aJad B arpoHoMuu,| 3, 2 ceM 4. TeMbl
06IENpPOPeCCHORANBHBIX 1o ysponicTBa, TepepaboTkn  H xpaHerms| O, 3 cem | J1a00paTOpHEIX
TUCTIMTLINH C N N pabor.
CeNbCKOXO035IMCTBEHHOM MPOAYKIIHH.
MPUMEHEHUEM 5. Tembl
UHPOPMAaITIOHHO- edeparos.
op M -3ome VOT pedep
KOMMYHUKaIIMOHHBIX s 4 6. KomriekTol
. [IpumenseT nHPOPMAIIIOHHO- P BJIP
TEXHOJIOTHH ’ HK3aMEHAITMOHHBIX
KOMMYHHKAI[HOHHBIC TEXHOJIOTUH B PEICHHA | D, | ceM | , OTIPOCOB, JK3.
THIIOBBIX 3a/1a4 B 00JIaCTH arpOHOMHUH, 3, 2 cem GUIIETEL
[IPOM3BOJICTBA, TIEPEPAOOTKH U XpaHEHUS 9, 3 cem
CEJIbCKOXO35ICTBEHHOMN MPOLYKIINH

*  Vkasvieaemcs ¢hopma xomwmpons. Hanpumep: YO — ycmuvui onpoc, K — xomnoksuym, T —
mecmuposanue, P — pegpepam, I — doxnao, K3 — keiic-3adaua, D — sk3ameH.

2. lloka3aTein U KpPUTEpPHH OLEHMBAHUS C(POPMHUPOBAHHOCTH KOMIIETEHUMH HA JaAHHOM
Jrane ux (OpMUPOBAHUS

Kpurepuu onennBanus™

[Toxazaren
u HEYJIOBJIETBOPUTENBHO| YAOBIETBOPUTEIBHO XOpOouIOo | OTJIMYHO
HE 3a4TEHO 3a4TEHO
Ilonnota |YpoBeHb 3HaHui| MHUHIMaNbHO VYpoBeHp 3HaHWUN B|YpPOBEHb 3HaHUN B
3HAHUWA  |HIDKE€ MUHUMAaJBHBIX|IOMYCTUMBIH ypOBEHB|0OBEME, o0neme,
TpeOOBaHUM, HWMEJH|3HAHUH,  JOMYLICHO|COOTBETCTBYIOIIEM COOTBETCTBYIOLIEM
MECTO rpyObIe|MHOTO HEerpyObIX |Iporpamme nmporpamme
OIINOKHU OIINOO0K MMOATOTOBKH, IMOJATOTOBKH, 0e3
JIOTTYIIEHO HECKOJIBKO|OMNOOK
HETrpyObIX OMIMOOK




Hanynuue |IIpn pemennn|IIpogemonctpupoBan |[Iponemoncrpuposan |[IporeMoHcTprpoBaH

YMEHUIl  |CTaHAApTHBIX 3a/lad HE|bl OCHOBHBIE YMEHHUS,[bI  BCE  OCHOBHBIEBI  BCE  OCHOBHBIE
MIPOIEMOHCTPUPOBAHBI | PEILICHBI TUIIOBBIE|YMEHUS, PEIIEHBl BCE|YMEHHs, PELIEHBI BCE
OCHOBHBIE  YMEHHS,|331a4l C HErpyOBIMH|OCHOBHBIE 3aJaydl C|OCHOBHBIE 33/a4d C
MMeIH MeCTO TpyOble|omuoKamu, HerpyObIMH OT/ICTbHBIMHA
omuOKu BBITOJIHEHbI BCe|omunOKamy, HECYIIeCTBEHHBIMU

3aJlaHusl, HO HE B|BBIIOJIHEHHI BCE|HEIOYETaMH,

MOJTHOM 00BbeMe 3aJaHUsl B  IIOJTHOM BBIIIOJHEHBI BCE
00beME, HO[3aJaHHsI B  IIOJHOM
HEKOTOpHIE cloOobeme
HeJ04YeTaMu

Hanuuue |[Ipu pemenun| Umeetcst ITIponemonctpupoBan |[IpogemMoHcTprUpoBaH

HaBBIKOB |CTaHIAPTHBIX 3aJa4 HE|MUHUMAJIbHBIH HA0Op|bl 0a30BblE HAaBBIKH|bI HaBBIKH npu

(BnageHue |IpoAEMOHCTPUPOBAHBI [HABBIKOB IS PEILICHHS [TIPU pelIeHUH |pelIeHUH

OMBITOM) |0a30BbIC HaBBIKH,|CTAaHAAPTHBIX 3a/ad C|CTaHJAPTHBIX 33Jad C|HECTaHJAPTHBIX 3ajad
MMEIH MECTO TPyObIe|HEKOTOPHIMHU HEKOTOPBIMU 0e3 OIIHOOK u
oHOKH HEJ04YeTaMu HeJo4YeTaMu HEJ0YETOB

Xapaxtep |Kommerenmus B|Cthopmuposannocts  |ChopmupoBaHHOCTh | CPOPMHPOBAHHOCTD

UCTHKAa  |[IOJHOH  Mepe  HE|KOMIIETCHLIUHU KOMIIETCHIIMH B LIEJIOM |KOMIIETCHLIUT

chopmupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MIOJTHOCTBIO

BaHHOCTH |/Meromuxcsi 3HAHWH, MUHUMAJIBHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHHUH, HaBBIKOB| TpeOOBAHUSM. Nmeromuxcst  3HaHUM, | TpeOOBaHUSM.

1145071 HEJIOCTATOYHO st Imeromuxcst  3HaHUM,|yMEeHUW, HaBbIKOB H|MMeromuxcs 3HaHU,
pelieHus YMEHUH, HaBBHIKOB B|MOTHBAllMM B IIEJIOM|YMEHHH, HaBBIKOB U
MIPaKTHYECKUX LeJIoM JOCTATOYHO|IOCTAaTOYHO JUISI MOTHBAallUM B TIOJTHOU
(mpodeccHoHaNBHBIX) |AIIs PpelIeHNs |peIIeHHS Mepe IOCTaTOYHO JIs
3ajga4 MPAKTUIECKUX CTaHJApPTHBIX pEeLICHUs  CJIOKHBIX

(mpodeccroHaNBHBIX) |TPAKTHUECKUX IIPaKTUYECKUX
3amay, HO TpeOyercs|(mpodeccnoHaNbHBIX) ((TpodeccrnOHaTbHBIX )
JOTOJTHUTEIIbHAS 3amaqy 3a1a4

MPaKTHKa o

OOJIBIIMHCTBY

MPAaKTUYECKUX 33734

YpoBeHb

chopmupo

BaHHOCTH Husknii Huxe cpennero Cpennuit Bricokuii

KOMIIETEH

AR5 051

* [Ipenodasamenv enpase usmeHumsv kpumepuu oyenueanus ¢ coomeemcmeuu ¢ O®IOC BO u
ocobennocmamu OIIOIT.

3. OueHo4HblIe cpeaAcTBa
[To HMXeNnpUBEAEHHOW cXeMe MPHUBOJATCS THIIOBbIE KOHTPOJIbHBIE 3aJaHUs WM WHBIE

MaTepuabl,

HEOOXOIMMBIE IS OILIEHKH 3HaHWH,

YMEHUH,

HaBbIKOB M (WIM) OMbITa

JESTENIbHOCTH, XapaKTepH3yIOMUX Cc(HOPMHUPOBAHHOCTh KOMIETEHIIMH Ha JAaHHOM J3Tame (CM.
Tabnuigy 1).

3.1.

Tect

3.1.1 Bompocs! TecTOB 3aKpbITOro Tumna 1 us 4:

(BBIOpPATH OAMH NPABUJIbHBINA OTBET U3 YeThIPeX MPeAI0KeHHbIX)

Tect Ne 1 (Tema 1)
Tema «InekTpouTHYECKAS TUCCOUAIUS BEIECTB

1. K anexktponuram OTHOCUTCS:

a) caxap 0) oxcua meaum (II) B) okcun yraepona (IV) r) constnas kucinora




2. ®opmyna ciaboro AIEKTPOJIUTA!

a) CuCl, 6) HCI B) H>SO4 r) H>S
3. BemecTBa, KOTOpBIE P TUCCOIMAIIMN 00Pa3yIOT B KA4eCTBE KATHOHOB HOHBI BOJOPO/A,
SIBIISTFOTCSI
a) KUCJIoTaMu  0) COJsIMU B) IICJIOYAMHU I') OKCHJIaMH

4. BemiecTBo, KOTOPOE B paCTBOPE MOJTHOCTHIO PAcIiaacTcsl Ha MOHBI.
a) aMMHaK 0) Boma B) CE€pHas KUCIOTa T) TMAPOKCHU] [IMHKA

5. Bce MOHBI SBIISIIOTCS aHUOHAMHU B PSAY:

a) CI', SO4 2 ,NOy B) H, Na*, Ca?
6)Cl ,H", K" r) COs2 ,Ca?",NO;s

6. Hanbomnpimee 4ncio KaTHOHOB 00pa3yeTcs Mpyu Auccoruanyu 1 Moib
a) AlCl3 0) H»S B) Na3POq4 r) Mg(NO3)2

7. OMHOBPEMEHHO HAXOAWTHCS B BOJJHOM PACTBOPE HE MOTYT HOHBI
a)Zn*" u OH" 6) Zn*'u CI, B)Na'u SO4? 1)K" u NO;y
8. CymMa k03(h(PHUIIMEHTOB B YpaBHEHUH AJIEKTPOJIUTUYECKON AUCCOLIMALIUU CyibdaTa jkene3a
(III) paBHa
a)3 0)4 B) 5 r) 6
9. K HeanekTpoauTaM OTHOCUTCS:

a)caxap  0) XJIOpuJ HATpUs. B) THAPOKCUI HATpUsI T) CepHask KKCIIOTa
10. ®opmyna CUIBHOTO NEKTPOIIUTA

a) HoSO; 0) CaCOs B) HNO3 r) Cu(OH)»
11. BemectBa, KOTOpBIE IPU AUCCOLUAIIH 00Pa3yIOT B KAUECTBE aHUOHOB TOJIBKO THAPOKCH/I-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) consimu B) ILI€JI0YaMU ') OKCUJaMHU

12. BemecTBo, KOTOPOE B paCTBOPE MOJHOCTHIO paciaaeTcs Ha HOHBI.
a) BoJa B) COJISIHAs! KUCIIOTA
6) oxcun yraepoaa (IV) T') THAPOKCU aTFOMUHUS

13. Bce MOHBI SBISIOTCS. KATHOHAMU B PAAY:

a) CI', SO4 % ,NO5” B)H",Na ™, Ca?"
6)Cl ,H", K r)COs2 ,Ca?",NO;y

14. Haubomnpliiee 41CiIo aHHOHOB 00pa3yeTcst pH Iuccoruanuu 1 Mo
a) AICl; 6)Mg(NO3)2  B) NaxCOs r) NaxS

15. OnHOBpEeMEHHO HaXOIUTHCS B BOJAHOM PacTBOPE He MOT'YT HOHBI
a)Ba’" u SO4? 6) Zn>'u CI, B)Na*u OH' 1) K" u NO5
16. Cymma ko03(p(PUIMEHTOB B ypaBHEHHH DJICKTPOJUTHYECKONW JMCCOIMAIMKM HUTpaTa
QITIOMUHUS paBHA
a)3 0) 4 B) 5 r) 6
17. K anexTpoauTam OTHOCUTCS:
a) BojIa 0) xnopun meau (II) B) caxap r) okcun yraepona (IV)

18. ®opmyna c1aboro MEKTPOIUTA:



a) CuCh 6) NaCl B) H2SOq4 r) H2COs

19. BemectBa, KOTOpBIE IPU AUCCOLMAIIMH 00Pa3yIOT B KaUeCTBE KATHOHOB HOHBI BOJIOPO/IA,

SABIISIFOTCS
a) KUCJIOTaMU 0) consamMu B) ILI€JI0YaMU I') OKCUJaMHU

20. BeriectBo, KOTOPOE B pacTBOPE MOJHOCTHIO PACaIaeTCs Ha HOHBI.
a) CoJIsTHAsl KMCIIOTa B) ruapokcu xeneza(lll)
0) Boma I') TUAPOKCH]T IIMHKA

21. Bce MOHBI SBISIOTCS aHUOHAMHU B PSITY:

a) CO32 ,Ca?" ,NOy B) Ca?", H',Na ™
6)Cl ,H", K r) CI,, SO42 , NO5

22. Haubomnpliee 4uciao KaTHOHOB 00pa3yeTcs pH JUCCOIanuu 1 Mojb
a) NaxS 0)Mg(NO3)2 B) K3PO4 r) AICI3

23. OIHOBPEMEHHO HaXOAUTHCSA B BOAHOM PACTBOPE He MOTYT HOHBI

a)Ba’> u SO42 6) Zn’'u CI, B)Na"u SO4+> r1)K" n NO5
24. Cymma k03()(UIIMEHTOB B YPaBHEHHM 3JCKTPOJUTHYECKOH IMCCOLMALIUH
QIIOMUHUS paBHA

a)3 0) 4 B) 5 r) 6

25. K HeanieKTpoIuTaM OTHOCHUTCS:

a) TUAPOKCUJ HATPHS B) XJIOpUJ HATPUS
0) okcua yriepona (IV) I') cepHas KUCJIOTa
26. ®opMyIia CUIBLHOIO JIEKTPOJIUTA
a) HoSOq4 6) CaCOs3 B) H,S r) Fe(OH)

27. BemecTBa, KOTOPBIC MIPH JUCCOIUAIMKN 00pa3yl0T B KAYeCTBE AHHOHOB TOJIBKO
TUIPOKCHUI-UOHBI, SBIISTFOTCS
a) COJISIMH 0) KUCTOTaMH  B) LIEIOYAMHU ') OKCHJIaMH

28. BeH_IeCTBO, KOTOPOEC B paCTBOPC MOJIHOCTBIO pacCriaaacTCs Ha HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KaJIbITUs
0) oxcun yraepoza (IV) T') THAPOKCH]I HATPHUS
29. Bce MOHBI SIBIFIOTCS] KATHOHAMU B PAJLY:
a) Cl, SO42 ,NO5 B)H",K*,Na?
6)H', K", CI r)NOs;™, CO3? ,Ca?*
30. HauGopIiee 41ciio aHHOHOB 00pa3yeTcs mpu Juccoruanuu 1 Moib
a) FeCls 0) Ca(NO3)» B) NaxCOs r) NaxS

31. OgHOBpPEMEHHO HaXOAUTHCS B BOJHOM PAaCTBOPE HE MOT'YT HOHBI
a)Na’* u SO4% 6) Zn>'u CI, B)Al*" n OH r) K" u NOs

cynbdara

32. Cymma k03(h(PUIMEHTOB B YpaBHEHUU 3JIEKTPOJIUTUYECKON AMCCOIMAIMM HUTpaTa Keies3a

(IIT) paBHa
a)3 0) 4 B) 5 r) 6



3.1.2. Metoguyeckue MaTepuaJbl

TectupoBanue ISl TEKYIIEH OIEHKH YCIIEBAEMOCTH CTYICHTOB MPOBOIUTCS B hopMme

OymaxHoro tecra. CTyIeHTy IpeaiaracTcsi OTBETUTh Ha 14 BOnpocoB 3akpbIToro tuna 1 u3 4-x.
O01uee Bpemst , oTBeieHHOE Ha TecT 20 MUHYT

TecT mpoBepsieTcsi B pyYHOM PEXHMME U OLIEHKA COOOIIAeTC s CTYICHTY HE MO3/IHEE 3aHATHS

CIJIE/IYIOIIETO 3a TeM, Ha KOTOPOM IIPOBOAMIICS TECT.

3.2. YcTHBII onpoc
3.2.1. IlepevyeHb BONMPOCOB /1Jisl YCTHOTO ONPOCA MO CJAeAYIOUIUM TeMaM:

TeMa «OcHOBHBIE 32aKOHBI ¥ IIOHATHS XHMHI)

1. Xumuueckue sBICHHS U IPOLECChl, KaK MPOSIBICHNE XMMUYECKOTO IBUKEHHS MAaTEPHUH.
2.XUMHUYECKUH XapakTep OMOJIOTHYECKUX 3aKOHOB.

3. OcHOBHBIE MOHATHS: MOJIb, MOJIIPHAs Macca, MOJISIpHBIA 00beM ra3oB, Hucino ABoraapo.
DKBHUBaJIEHT. Mon;[pHa;[ MaccCa 3KBUBAJICHTA. CDaKTop O3KBHBAJICHTHOCTH.

4.3akoH 3kBUBaNEHTOB. [ I[posiBIEHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHHU3ME.

Tema «KuHeTHKa XUMHYECKHUX NPOLIECCOB»

1.OCHOBHBIE TTOHATHS XUMUYECKON KUHETHKH.

2.CKOpOCTh XMMUYECKUX PEAKIIUM.

3.3akon pnedctBus Macc. Koncranta ckopoctu. MonekynspHocTh peakuuu. Dakropsl,
BJIMSIIOIIME Ha CKOPOCTh XUMHUECKON peaKlnu.

4.3axon Bant-I'odpda. Temneparypusiii kodddunuent. [Ipumenenne npasuna Bant-I'odda ms
IPOTHO3UPOBAHHOTO XPAaHEHUS JIEKapCTBEHHBIX IIpernaparoB. BimsHue TtemmepaTypsl Ha
CKOpPOCTh OMOJIOTUYECKUX MTPOIIECCOB.

5.@oroxumuueckue peakuuu. @otocuHTe3 B Omojorunueckux cucremax. Karanmz. depMeHTHI,
KaK KaTaJIn3aTopbl OMOXUMHUYIECKHUX TPOLIECCOB.

6. Xumuueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMelleHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle-IlaTense.

Tema «PacTBOpBHD

1. CriocoObI BhIpasKeHUsI KOHIICHTPAIIUH pacTBOPOB. PacCTBOPHUMOCTh TBEP/BIX, JKUIKUX U
ra3zo000pa3HbIX BEHIECTB. PacTBOPUMOCTH Ta30B B KPOBU U TKAHEBBIX JKHJIKOCTSIX.

2. KonnuratuBHble CBOWCTBA PACTBOPOB HEIJIEKTPOIUTOB. 3aKoHbI Payns. D0ynuockonuyeckas
Y KPUOCKOMUYECKast KOHCTAHTa PACTBOPHUTEIS. .

3.0cmoc. OcmoTudeckoe naBieHHE. Pollb OCMOTHYECKOTO [aBJi€HHS B OHOIOTHYECKUX
cucremax. Typrop. [Imazmonus.

4.Ponp BOJIHBIX PAaCTBOPOB B OMOJOTHYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB AJEKTPOIUTOB. 30TOHNYECKU KOAPPUIIMEHT ero GU3NIECKUd CMBICIT.
6.Teopust SIEKTPONUTHYECCKOW nucconanuu. Ponb rugpaTalii MOHOB B OHMOJIOTHYECKUX
cucremax. CuibHbBIE U cradbie dMeKTPoauThl. CTENeHb TUCCOHUANNN; KOHCTAHTa AUCCOIUAITIH.
7. IIpoTonuTuyeckoe paBHOBECHE B BoJie. BoopoiHbIi moka3zaTesnb. PaBHOBECHE COCTOSAHUS B
pactBopax amponutoB. Biusiaue pH - cpenbl 1 MOHHON CHIIBI pacTBOpa Ha OMOXUMUYECKUE
MIPOLIECCHI.

8.IIpoTonuTyeckoe paBHOBECHE B peaKIUsAX colbBoau3a. ['uaponus coneit. Crenensp u
KOHCTaHTa TUAPOIN3a. [ UIpOIUTHYECKHE MTPOIIECCH B )KHBOM OPTraHU3ME.



3.2.2 Mertoanuyeckue MaTepUAJIbI
Kpurtepun oneHkH ycTHOro onpoca

«OTJIMYHO» BBICTABIISIETCA 00YyUarOIeMycCsl, €CJIM OH YETKO BbIpa)KaeT CBOIO TOUYKY 3pEHUS
[0 paccMaTpUBAaEMbIM BONPOCAM, TPUBOJS COOTBETCTBYIOIIUE (DAKTHUECKUE JOBOIABI U
MIPUMEPBL.

«XOPOLIO0» BBICTABISETCS 00yYarOIIEMyCsl, €CJIM OH JIOIYCKAeT OTAETbHbIC HeOOJbIINe
HETOYHOCTH ITOTPEUIHOCTH IIPU OTBETE.

«Y/10BJIETBOPUTEJIbHO» BBICTABIACTCS OOydYalOLIEMyCsl, €CIIM OH OOHapYXHBAeT
po0esibl B 3HAHUSAX (PAaKTUYECKOTO0 M OCHOBHOTO y4eOHO-IIPOTrpaMMHOI0 MaTepHalia u3ydyaeMon
JTACLIUIIIUHBI.

«HEyJI0BJeTBOPUTEIbHO» BBICTABIIAETCS OO0y4alolUeMyCs, €Cld OH OOHapy>KUBaeT
CyUIeCTBEHHBIE MpPOOENTbl B 3HAHUSAX OCHOBHBIX TEOPETUYECKHX MOJOXKCHUNA Yy4eOHOU
JUCLUHUILJIMHBI, HEYMEHHE C I[OMOIIbK NPENoJaBaTeiss MOJYy4YUTh IPABUIBHOE pELICHUE
KOHKPETHOW MPAKTUYECKOH 3ajaui U3 YKCia MPEAyCMOTPEHHBIX padoueii mporpaMMoit yaeOHoi
JUCLHUTIIINHBI.

3.3. Ycernsbii onpoc (KoyutokBuym)

3.3.1. IlepeyeHb BOPOCOB JIsl YCTHOIO ONPOCAa KOJLUIOKBUYMA 1,2.

Konnoksuym 1
1. Xumuueckue sBICHHS U IPOLECChl, KaK NPOSIBICHNE XMMUYECKOTO IBUKEHHS MAaTEPHUH.
2.XuMHYECKUH XapakTep OMOJOTHYECKUX 3aKOHOB.
3. OcHOBHBIE MOHATHS: MOJIb, MOJIIPHAs Macca, MOJISIpHBIA 00beM ra3oB, Hucio ABoraapo.
OxBuBajeHT. MossipHast Macca 3KBUBajieHTa. PaKTOp SKBUBAJIEHTHOCTH.
4.3akoH HKBUBaNEeHTOB. [IposiBiIeHNE 3aKOHA SKBUBAJICHTHBIX OTHOLLIEHUH B )KHBOM OpPraHU3ME.
5.0OCHOBHBIE TTOHATHUS XUMUYECKON KUHETUKH.
6.CKOpOCTh XUMHYECKUX PEAKIUM.
7.3akon gnewctBuss Macc. Koncranta ckopoctu. MonekynspHocTh peakuuu. Daktopsl,
BJIMSIIOIIME Ha CKOPOCTh XUMHUECKON PeaKlnu.
8.3akon Bant-I'odda. Temneparypusiit koopduuuent. [Ipumenenune npasmia Bant-I'opda s
INPOTHO3UPOBAHHOTO XPAaHEHUS JIEKapCTBEHHBIX IIpernaparoB. BiusHue TtemmepaTypsl Ha
CKOPOCTh OMOJIOTMYECKUX MPOIIECCOB.
5.@oroxumuueckue peakuuu. @otocuHTe3 B Omonorunueckux cucremax. Karanmz. depMeHTHI,
KaK KaTaJln3aTopbl OMOXUMUYECKUX MTPOLIECCOB.
6. Xumuueckoe paBHoBecue. KoHcranTa paBHOBecHs. CMelleHHE XUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle-IlaTense.
7. U3 oxcupos BaO, K;0, TiO,, CaO, Al,O3, MgO, ZnO BeiOepuTe 1Ba OKCHIa ¢ Harboiee
BbIPQ)KEHHBIMU OCHOBHBIMU CBOMCTBaMHM. Y KQKUTE BaJICHTHBIE JIEKTPOHBI BEIOPAHHBIX
AJIEMEHTOB
12.TemnepatypHblii ko3¢ ¢uieHT peakunu paBeH 2. Ha ckoiabko rpagaycoB HEOOXOIMMO

MOBBICUTB TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMK BO3pocia B 8 pas.

13.0npenennuts 4ucao MoJEH U 4UCIO MOJb 3KBUBalIeHTOB: 10 r cepHoit kuciotel, M 50 r
cynabdara xpoma(lll).

KosuitoxkBuym 2
1. CriocoObI BeIpaskeHUsI KOHIICHTPAIIUH PACTBOPOB. PAaCTBOPHUMOCTD TBEP/IBIX, JKUIKUX U
Fa3006p33HBIX BCIIICCTB. PaCTBOpI/IMOCTB Ta30B B KpOBI/I 1 TKAHECBBIX KUIKOCTIX.
2. KonnuratuBHble CBOWCTBA PACTBOPOB HEIJIEKTPOIUTOB. 3aKoHBI Payns. D0ynuockonuyeckas
1 KPUOCKOITMYEeCKash KOHCTAHTa PACTBOPUTEIISL. .
3.0cmoc. OcMoTruueckoe nmaBjicHUE. Poab OCMOTHYECKOrO MOaBJiCHUS B OHOJOTHYECKHX
cucremax. Typrop. [lmazmonus.
4.Ponb BOJIHBIX PAaCTBOPOB B OMOJOTHYECKUX CUCTEMAX.



5.CBoiicTBa pacTBOPOB 3JEKTPOIUTOB. 30TOHNYECKH KOI(PPUITUEHT ero GU3NIECKUN CMBICIT.
6. Teopust >MEKTPOTUTHYECKON aucconmanuu. Poilb TUApaTallid MOHOB B OHOIIOTHYECKUX
cucremax. CuibHbIE U cladbie 3JeKTPoauThl. CTENeHb TMCCOUAlUU; KOHCTAHTa AUCCOIUAIIIH.
7. IIpoTonuTnyeckoe paBHOBECHE B BOAE. BOIOpoiHbIN MOKa3aTenb. PaBHOBECHE COCTOSAHUS B
pactBopax am¢ponutoB. Biusaue pH - cpenibl 1 HOHHON CHIIBI pacTBOpa HAa OMOXUMUYECKUE
IIPOLIECCHI.

8.IIpoTonuTnyeckoe paBHOBECHE B peaKLUAX cObBOaU3a. ['maponus coneit. Crenensp u
KOHCTaHTa rUApoan3a. ['uIpoauTuyeckue npoIecchl B d)KUBOM OpraHU3MeE.

9.0cHOBHBIE TIOJIOKEHUS U MIOHATUS KBAHTOBOM MEXaHUKHU. DJIIEKTPOHHOE 00JIAKO.
XapakTeprucTrUKa S3HEPreTUYECKOT0 COCTOSHMS 3JIEKTPOHA KBAHTOBBIMU YHCIIaAMHU.

10.ITpunuun Haumensiuelt 3Heprun. [Ipasmino Kneukosckoro. Ilpunnun Iaynu. [IpaBumno
I'ynna.

11.25eKkTpoHHBIE U ANEKTPOHHO-Tpadudeckue GopMyIibl aTOMOB. Sipo aTroma.

12. Ilepuonuueckuii 3akon J{. 1. MeHpeneeBa u €ro TpakTOBKa B CBETE€ KBAHTO-MEXAaHUYECKOM
Mozenu aroma. CBOMCTBa aTOMOB AJIEMEHTOB (PaJuycC, SHEPTHsl HOHU3AIUHU, YIHEPTUS CPOJICTBA K
AEKTPOHY, IEKTPOOTPULIATEIHHOCTB ).

13.I1puposa XuMUYECKOI CBsI3M. MeTo/1 BaJIeHTHBIX CBsA3eH. [ MOpuan3aiys aToMHBIX
opbuTanei u reomerpuieckas popmyia Mmonekynsl. «Curma» u « [1u » cBszu.

14 Nonnas cBs3b. KoBanentHas cBsi3b. [unonbHbii MOMEHT. J{JTMHA CBSI3U, YHEPTUS CBSI3H,
MOJISIPHOCTh CBA3H.

15.Bogopoanas cBsA3b. (MEKMOJIEKYIISIPHAS M BHYTPUMOJIEKYJIsipHasi). buonornueckoe 3HaueHue
U POJIb BOJOPOJHOM CBSI3U.

3.3.2. MeToanueckue MaTepuaJIbl

Kpurepun onieHkH KOJIOKBUYMA
«OTJIMYHO», BLICOKHI YPOBEHb

OO0yuaromuiics moka3ajn MPOYHbIE 3HAHUSI OCHOBHBIX IMOJIOXKEHUN IO TeMEe KOJUIOKBHYMa
B paMKax paszjena y4eOHOW IUCUHUIUIMHBI, YMEHHE CaMOCTOSITEIbHO PEeIIaTh MPAKTHYECKUE
3a/1auu, JejiaTb 000CHOBAHHBIE BHIBOJIBI.
«XOPpOo1110», MOBbINICHHbII YPOBEHb

OO0yuaromuiics moka3aji MPOYHbIE 3HAHUSI OCHOBHBIX IMOJOXKEHUN IO TeMEe KOJUTOKBHYMa
B paMKax paszjiena y4eOHOW IUCHMIUIMHBI, YMEHHE CaMOCTOSATENIbHO pellaTh KOHKPETHBIE
NPAKTUYECKHE 3a/Jayd, MpeayCMOTpeHHble pabodell MporpaMMoi, OpPHEHTHPOBATHCS B
PEKOMEH/I0BaHHOM CIPaBOYHOM JINTEpaType, yMeeT NMPaBHIbHO apryMEHTHPOBATh MOJyUYCHHbIE
pe3yiIbTaThL.
«Y/10BJIETBOPHUTEIbHO», IOPOrOBbIii YPOBEHb

OOyyaromuiics TOKa3ajJl 3HAHME OCHOBHBIX IIOJIOKEHMM TEeMbl B  Ipeaenax
COOTBETCTBYIOIIETO pa3fesia y4yeOHOM JUCHMIUIMHBI, YMEHHE TOJIYYUTh C IOMOIIBIO
IIpEenojaBaresis IpPaBUIbHOE pPEIICHHWE KOHKPETHOM IIPAaKTUYECKOM 3aJayd W3 4ucia
IPEIYyCMOTPEHHBIX B TEME, 3HAKOMCTBO C PEKOMEH0BaHHON yueOHOH TUTepaTypoil.

3.4. PedepaTuBHbie padoThI

3.4.1. CIIMCOK TEM PE®EPATOB
1. Xumusg S — 3eMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
2. Xumuss P — a11eMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumusg d — 3J€MEHTOB, OMOJIOTMYECKOE 3HAUCHME.

3.4.2. MeTtoau4eckre MaTepHaJIbI



ITPABUJIA O®OPMJUIEHUA U ITOPAIAKE 3AIIIUTBI PE®EPATA
IO IMCHUIIJIMHE

«XHUMHS HEOPraHUYecKass U AHAJIUTHYECKAS»
OO6yuatromuiicst BRIOUpaeT Temy pedepara u3 NpeyIoKEHHOTO CrucKa (IyHKT
nporpammel 5.1.) . B Teuenne cemecTpa JOKEH OBITH TOATOTOBJICH OJUH pedepart. 3ammra
pedepaTroB MPOXOIUT Ha 3aHATHH, COTJIACHO KAJICHIaPHO-TEMaTHYECKOMY TUIaHY.

TpeodoBanus Kk opopMieHuI0 pedepara

B BepxHell yacTuW TUTYJIBHOTO JIUCTa YKa3bIBAaeTCA HAa3BaHME Y4YEOHOTO 3aBEICHHUS. B
KOTOPOM IIPOBOAUTCS 3a wUTa pedepara. B meHTpe nucrta pasMemiarorcs Ha3BaHHE y4eOHOIo
npeaMera U pOpMyJIMPOBKA TEMBI; UyTh HUXKE - (aMUIIHSL, UMSI B OTUYECTBO OOYYArOIIErocsi v ero
IPUHAAIEKHOCTb K Kypcy U (akyJabTeTy, pamMuins, UMA U OTYECTBO Mpenoasarens. Buusy no
LEHTPY YKa3bIBAIOTCS Ha3BaHME HACEJICHHOTO IyHKTA, B KOTOPOM HamucaH pedepar, u Tof ero
HaluCaHUs.

3a TUTYJIBHBIM JHCTOM pedepaTa CIEAyeT ero OrJIaBJICHHE, KOTOpOe COCTOUT U3
YeThIpeX OCHOBHBIX 4YacTeil: BBEJCHUSA, OCHOBHOW YacTH, 3aKJIIOYEHHS M  CIIUCKa
UCTIOJIb30BaHHOW Uil HamumcaHus pedepara smrtepaTypsl. llpm Hamuumum TpUIOKEHUIN
uHpOpMaLKs O HUX J0JDKHA COJEPKAThCs B OIVIABICHUU.

Bo BBenmennn pedepara ykaszpIBaroTcs Ielb paboThl (MM HECKOJBKO IENIeH), a TaKkKe
3ajJlau, KOTOpble TpeOyeTcst pelnTh Ul ee focTuxkeHuss. O0beM BBEAECHUS MOXKET COCTABIIATh
JIBE-TPH CTPAHUIIBI TEKCTA,

OcHoBHas yacTh pedepara coaepKUT MaTepHuai, KOTOpPbIH 0TOOpaH 00ydaromumest JUis
paccmoTpenus npodaemsl. OH MOXeET ObITh pazjiesieH Ha naparpadsl. CpegHuil 00beM OCHOBHOM
yactu peepara - 10-15 cTpanwuir.

B 3akmiouennn pedepara 0OydaIOUIMICS CaMOCTOSITENHFHO (OPMYIIHPYET BBIBOJBI.
O0BeM 3aKIFYCHUS - 1-2 CTpaHUIIbL.

B crnucke wucnonb30BaHHOM iIsi HamucaHus pedepara nureparypsl B andaBUTHOU
II0CJIEI0BATEIbHOCTH YKa3bIBAIOTCS BCE HCTOUYHUKH, KOTOPBIMM I0JIb30BAJICS OOyYaroIuiics
IpY TOATOTOBKE paboThI, cornacHo TpedoBanmsm ['OCT.

IIpoueaypa 3amuTel pedepara
3amuta pedepara MPOBOIUTCS COTTIACHO KalleHAAPHO-TEMAaTHYECKOMY TIIIaHy 3aHSATHI.
Pedepar npencrasnsercs k 3ammuTe Ha Tuctax popmara A4. TekcT Ha HUX TOJDKEH OBIThH
OTIIeYaTaH Ha KOMIbIOTEpe. B HCKIIIOUNTENBHOM cllydae JomyckaeTcs 3amura pedepara,
IIPEJICTaBICHHOIO B pyKONUCHOM BapuaHTe. [Iporeaypa 3amuTel pedepara Ha 3K3aMeHe
npecTaBisieT co0oil:
- BBICTYIUUIEHUE aBTOpa pedepata (10 10 MUHYT), B XO€ KOTOPOTO OOyHAFOIITHICS
JOJIKEH MOKa3aTh CBOOOIHOE BJIa/IeHHE MAaTepUaIOM TI0 3asiBICHHOHN TeMe;
- OTBETHI HA BOMPOCHI MPEIOIaBaATENS M CTYICHTOB TPYIIITHL.
[ToaroroBka u 3amuTa pedepara olleHUBaeTCs B Oaiax:
l. Odgopmrenue (makcumanvho 4 daiia)
1 Gann — pedepat pacrevyaran U3 CeTH HHTEPHET, C YKazaHUEM CBoel (haMuInu
2 Gamta — pedepar pacreyaTaH U3 CETU UHTEPHET, COCTABIIEHO COJIEPKaHUE HIIH
CIIUCOK JTUTEPATYPHI
3 Gaia — caMOCTOSITENTLHO HAIMCAaHHBINA pedepaT, OTCYTCTBYIOT CChUIKU Ha
HMCTOYHUKHU UCTIONB3YEMOU TUTEPaTyphI B TEKCTE.
4 6anmna — pedepat opopMIIeH IO BCeM TpeOOBAHHUSM.
2. Bwicmynuaenue ¢ 0oknadom (MaxcumanvbHo 4 bauina)
1 Gay1 — CTYJIEHT, HEe OTPBIBASICh YUTACT JOKIIA]]
2 Gamna — CTYJEHT YUTaeT JIOKJIa/l, MHOT/Ia OTPHIBAsICh OT TEKCTA, JACT MOSICHEHUS
3 Gaya — CTYJEHT JOKJIAIbIBA€T CAMOCTOSITEIbHO, MHOT'/1a UCTIOJIB3YIO 3aIIUCH




4 Ganna — CTy/IGHT CBOOOHO BIIaJIe€T MaTEPHAIIOM, HE UCIIOJIb3YET MPH OTBETE 3aITHCH.
3. Omeembi Ha 60NPOCHL NPEN0OABameisi U OOHOKYPCHUKOS. (MAKCUMANbHO 4 bania)
1 Gayut — CTYJIEHT UIIET OTBET B pedepaTe U 3a4UTHIBACT €TO.
2 6ayma — CTyIeHT AaeT OJTHOCIIOKHBIN OTBET (J1a/HET)
3 6auta — CTyAeHT OTBeUYaeT Ha OOJBITUHCTBO BOIIPOCOB, COMMPOBOK/IAET MOSCHCHUSIMHU.
4 6ama — OTBETHI JaHBI HA BCE TIOCTABJICHHBIE BOMPOCHI. ¢ MosicHeHusIMU. CBOOOTHO
OPHUEHTHPYETCS B TEME.

3.5. JIabopaTopHblie padoThI
3.5.1. B paboueii nporpamMme NpoX0oxKACHUS JUCIUIUIMHBL MTPEAYCMOTPEHO BhINoHEHUE 10
nabopaTopHbIX padoT . [IpuMepbl 1abopaTOPHBIX PadOT MPEACTABICHBI HUKE

JlaGoparopnass pabdora Ne 1. KavecTBeHHble peakuMu HA KATHOHbI M AHHUOHBI
OMOTreHHBIX 3JIEMEHTOB. S- 3JIEMEHTBI.

OnbiT Ne 1. OKHCIANTEIBHO-BOCCTAHOBHTE/IbHBIEC CBOICTBA IEPOKCHIA BOJOPOJA.

B mpobupky momemiaror 6-8 kamenb pactBopa nepmanraHata kanus KMnQs wu 2-3 kammum
nByxHopMmaibHOro 2H pactBopa ceproit kucinotsl H2SOs . 3atem mo6aBbre 3-4 xarum 10%
pactBopa mnepokcuaa Bogopona H20:2. Kak u3MeHHTCS IBET pacTBOpa, 3alucaTh B KypHAJe.
CocTaBUTh OKHCIUTEIIBHO-BOCCTAHOBUTEILHOE YPaBHEHNE JAHHON PEaKIIUU.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B npobupky nomemaror 8-10 kamens auctui. BoAbl M 1 kammio QeHon-pTanenHa, 3areM
MHUKPOIITATEIEM 100aBISI0T HECKOJIBbKO KpucTAIIMKOB Na2C O3, pa3MenmBaror.

OTMeTHTh B KaKOHM LIBET OKpacuTcs pacTBop (eHon-dranennHa. 3amnvcats ypaBHEHHE THIPOIN3a
kapOoHAaTa HATPHUS B MOHHOM U MOJICKYJIIPHOM BHJIE.

OnbiT Ne 3. O6Hapy:kenne kaTnona K*
I'excanntpoxobansrat /III/ Hatpus - Nas[Co(NOz2)s] B crabokucioii u HeWTpanbHOU cpene
oOpazyer c COJISIMU KaJIUs KPUCTAJUTMYECKU I 0CaZI0K K2Na[Co(NO2)s].

HNonnbrlii BUA:
2 K"+ Na' + [Co(NO2)s]* = K2Na[Co(NOz2)s] |

B mpo6upky BHOCAT 2 Karuid KOHIIEHTpUPOBaHHOTO pacTBopa xjopunaa kanus KC1 u 2 kamm
CBEXENPUTOTOBJIEHHOTO KoHIIeHTpupoBaHHOro pactBopa Na3[Co(NO:2)s]. Brimagaer ocamox
NaK[Co(NO2)s]. Ecnmu ocamok He oOpaszyercsi, TO MOTHPAIOT CTEHKH MPOOUPKU CTEKISTHHOU
MaJOYKOM. 3anucaTh IIBET o0pa3oBaBIIETOCS ocajika.
Hanucath ypaBHEeHUE peakiMy B MOJIEKYJISIpHON opMme.

OnbiT Ne 4. O0HapyxkeHne karnonaMg*?

A) Enkue menouu BbIAENSIOT U3 pacTBOpa cojiell Maruus Oesblil aM(pOpHBINA 0caloK TMAPOKCHIA
Mg (OH), . Monnsii Bux: Mg** + 20H- = Mg (OH)2|

B mpobupky BHOcAT 4 kamim pactBopa xyopuna Maraus MgClz wm 2-3 kamum pactBopa
ruapokcuaa Hatpust NaOH, nmpoucxoaut BelnageHue ocaaka. OTMETUTD IBET OCajKa. 3alucarhb
ypaBHEHHE PEAKIMH B MOJIEKYJISIpHOU (hopMme.

B) T'unpodocdar narpust NaoHPO4 SIBIIIETCSA XapaKTEPHBIM PEAKTUBOM HA MOHBI MAarHUSI.
B pactBopax coaeprkammux XJIOpUJ aMMOHHUS, B PUCYTCTBUU aMMHUakKa (aMMUaYHO-0ydepHas
CMeCh) 00pa3zyercss KPUCTATUYECKHH oOcaok MarHuii-ammonwuii-pocdar. MoHHBIN BuA:
Mg?" + NHa* + PO+ — Mg NH4PO4|

K 5-6 kamnsm pactBopa xnopuaa Marauss MgClz npuGaBisioT 2 Karum XJIOpujga aMMOHUS
NH4Cl, 3arem 2 kamm pacTBOpa aMMHaka | MO KarjisiM pacTBOp HaTpus ruapodocdata



Na:HPQO4. Brimamaer kpucramuimyeckuii ocaiok. OTMETHTh ULBET OCajKa. 3amucarthb
YpaBHEHHE PEAKIINHU B MOJIEKYJISIpHOU (hopme.

OunbiT Ne 5. Peakuusi ooHapy:kenus karnona Ca*?

Okxkcanat ammonus — (NH4)C204 — 00pa3zyer ¢ consiMu KanbLus MEJIKO-
kpuctanaeckuit ocanok CaC2O4, MoHHBIN BUA:

Ca?" +C204* =CaC204]

K 5-6 xammsam pactBopa CaCl mpwmth 5-6 kamens pactBopa (NH4)C204 peaxTHBa.
OO0pa3zyercss ocafok. OTMETUTh L[BET OCa/Ka. 3alucaTh YPAaBHEHUE PEaKLUH B MOJEKYJISPHOU

dopme.

JladopaTopnasi padora Ne 2. KosimuecrBennbiii anaan3. Turpumerpus.
Onpenesienne KapOOHATHOM /BpeMEHHOI/ JKeCTKOCTH BOAbI

KectkocTh BO/IBI 00YCIIOBICHA IPUCYTCTBUEM B HEH COJIEH MarHus M KaJbIUs. )KECTKOCTh
BOJbl  BBIPAXKAETCS  KOJMYECTBOM  MWIIMAKBUBAJICHTOB HOHOB KaJblIMsl W  MarHus,
coaepxamuxcs B I outpe Boapl. OAuH MWUIMAKBUBAJIEHT KECTKOCTH oTBedaer 20,04 mr/n
WOHOB Kalbllus Wik 12,16 Mr/nm moHOB MarHus. Msrkas BoJa COACPKHT < 4 MIKB/I. HOHOB
KaJIBIIMS ¥ MarHUsl, CPEAHEIKECTKAs - 4-8 MIKB/JI, KECTKas 8-12 woxp/n.  CymmapHoe
COJIEpKaHUE PA3JIMUHBIX COJIEH KaJbLMsl U MarHus 00yCJIaBIMBAaeT OOIIYH) KECTKOCTH BOJIBI.
OOmass  KeCTKOCTb  BOJABI  MOJpa3fensercs Ha KapOOHATHYH0O U HEKapOOHATHYIO.
HexkapOonaTHasi (IOCTOsSIHHAs1) KECTKOCTh BOJbI CO3/Ia€TCSl MPUCYTCTBUEM B HEW XJIOPHUIOB U
cynb(}aToB MarHusi W Kaublius, a KapOOHaTHas (BpeMEHHAas) - COJEp>KaHUEM B BOJE
TUAPOKApOOHATOB 3TUX METAUIOB. BceiencrtBue THUAponw3a TUAPOKApOOHATOB BOJA HMEET
HIEJIOYHYI0 PEaKIIHNI0, TO3TOMY MOKET OBITh OTTUTPOBaHA KUCIOTOW B MPUCYTCTBUM OJHOTO M3
KHCJIOTHO-OCHOBHBIX UHJIUKATOPOB (METOT allUTUMETPHH ).

Xom paboThI:

1) Hanummre ypaBHEHHs peakIluu THIPOJIM3a THAPOKapOOHATOB U X
B3aMOJICCTBUS C KUCJIOTOM.

1) Cobepute ycTaHOBKY Ul TUTPOBAHUS BOJBI XJIOPOBOJOPOIHOMN KHCIOTOM.

2) Ilunerkoirt Ha 100 Ma mOMeECTUTE HCCIEIYEMYH0 BOJAY B KOHHMYECKYIO
KoJ0y, n00aBbTE K HCCIeAyeMol BoJe 2-3 Kamjid METHUJIOBOTO OpPaH>XEBOTO.
[Tpu Hanuuuu 6MKapOOHATOB KUJKOCTh OKPACUTCS B JKEJITHIN 1IBET.

3) OrrurpyiiTe NPUTOTOBIEHHYIO MPOOY PACTBOPOM COJISIHOM KHCIOTHI J10
nepexoja XeJaTol OKpackM MHJIMKATOpa B OpaHXeBYI0. THUTpOBaHUE BBHIOIHHUTE
HE MEHee TpeX pa3 [0 MOJTy4YeHMs 3HAUEeHUH, oTiaudaromuxcs He Oosee, ueM Ha 0.1
MJI.

4) Paccuutaiite cpegHee 00beMa XJIOPOBOAOPOAHOM KUCIOTHI, 3aTPaYeHHOTO
_hn+n+h

3
5) PaccuwuTaiiTe KapOOHATHYIO KECTKOCTh BOJBI (MMOJIB/M):
K = C,.(HCI)-V(HCI)-1000
- VH20
6) Tlomb3ysice Tabmuuel kimaccu(uKalUd BOJBI MO J>KECTKOCTH, CHeIaiTe
BBIBOJI, K KaKOM I'pyIIle OTHOCUTCS HCCIeayemMasl BOJa.
7) 3anummuTe MOJydeHHbIE pe3yJIbTaThl B TAOIHILY:
Tadaunna 4.1. Pe3ynbTatsl TUTpOBaHUS NpoOBI BoJbI pacTBopoM HCI

Ha TUTPOBAHHE: Ve

3.5.2. Metoguyeckue MaTepuabl



B xonme BbimosmHeHUs sa0opaTOpHBIX pabOT cleayeT 4YETKO CIeAOBaTh METOAMKE
BBITIOJTHEHHSI U CTPOTO COOJIIO/IaTh TEXHHUKY Oe30macHOCTH. [1o uToraMm BBIMOTHEHHON paboThI
odopmisieTcst OTUET.

Odopmienue 1a60paTOPHOI H MPAKTHYECKON PadoThI
[TpaBwibHO oopmiteHHas JlabopaTopHas padoTa JOIKHEI COACPKATh B ce0e pasebl:
e Ha3Banue paboThI
e OOGopynoBaHHeE.
e [lenp paboTHI.
e X0/l BBIMOJIHEHHS paOOTHI.
e Pesynbrarhl HAOMIOACHUI M BRIYMCICHUHN B BUJIC TAOJIHII.

e VYpaBHEHUS XMMHYECKHUX peakluil (mpu HeoOX0IMMOCTH).
BriBoa (HOMKEH COOTBETCTBOBATH LIETTH PA0OTHI).

Kpurtepuu oneHnBanus J1a00paTOPHOIi U MPAKTHYECKOH PadoThI
¢ OueHKa «OTJIUYHO)» CTABUTCS, €CITH:

a) paboTa BHITIOJIHEHA TTOJTHO, PABIIIBHO, 0€3 CYIIECTBEHHBIX OIUOOK, CIIENaHbl BEIBOJIBL;

0) SKCHEpUMEHT OCYILECTBJIEH IO IUIaHy C yYETOM TEXHUKH 0€30IacHOCTH U IpaBMJl paboThI C
BEILIECTBAMH U ITPUOOPAMH;

B) UMEIOTCS OpraHU3allMOHHbIE HaBBIKU (IIOAJEP)KUBAETCSI YUCTOTA PAbOUEro MecTa U MopsIoK Ha
CTOJIE, PKOHOMHO HCIOJIb3YIOTCS] PEaKTHBHI).

e  OueHka «XOpOILIO» CTaBUTCS, €CIIH :

a) paboTa BBHINOJIHEHA [TPABUIIBHO, 0€3 CYIIECTBEHHBIX OIINOOK, C/IeIaHbl BHIBO/IBI,

0) [OMyCTHMBI: HETOJHOTAa IPOBEACHHS WM OpOPMIJICHHSI OKCIIEPUMEHTa, OJHa-JIBE
HECYILIECTBEHHbIE OIIMOKU B MPOBEIEHUN WM OPOPMIIEHUHN 3KCIIEPUMEHTA, B IIPpaBUIaX paboThI
C BELLECTBaMU U IpUOOpamMu.

e OueHka «yI0BJIETBOPUTEJIbHO» CTAaBUTCS, €CJIM JONMYIICHHl OIHA-IBE CYIIECCTBEHHBIC
OomMOKK (B XOJZIe IKCIIEPUMEHTa, B OOBACHCHUH, B OQOPMIICHHU PabOTBI, IO TEXHHUKE
Oe3zonacHOCTH, B paboTe ¢ BeElIeCTBAMM M IpUOOpaMu), KOTOpbIE HCIPABIAIOTCS C
HOMOIIBIO YUUTEIIS.

e OueHka «Hey10J1eTBOPUTEIbHO» CTaBUTCS, €CIM JOMYLIEHBl CYIIECTBEHHbIE OMNOKHU (B
X0Jle DKCIIEpUMEHTA, B OOBACHEHUH, B O(popMiIEHHH pabOThl, MO TEXHUKE 0€30MacCHOCTH,
B paboTe C BelleCTBaMM M NMPUOOpaMM), KOTOPbIE HE MCIPABISIOTCS Jake MO yKa3aHUIO
YUUTEISL.

Bo Bcex ciydasix olLleHKa CHMXKAeTCs, €CM OoOydaromuiicss He coOirofan MpaBuUia TEXHUKU
0€30MacHOCTH.

3.6.01eHOYHBIE CPEICTBA K IK3aMEHY.
3.6.1.1. Bonpochl, BBIHOCHMbIEC HA IK3aMeH

—

CoBpeMeHHas TEOpHUsl CTPOEHHUS aTOMa.

OCHOBHBIE TIOJIOKEHUS TPOTEKAHUS XUMHUYECKUX PEAKIIU C TOUKH 3PCHHS
TEPMOJIMHAMUKH.

KauecTBeHHEIN aHAIIN3.

[InaneTapHas 1 KBAHTOBO-MEXaHUYECKask MOJIENIb CTPOEHUS aTOMa.
ITonsTHE PHTAIBIINH.

Kakue BelecTBa MOTYT SIBIISITHCSI OKUCIUTENISIMU: TIEPMAHTaHAT KaJlUsl, COJIsTHAs
KHUCJIOTa, MEPEKUCh BOAOPOA, CEpHAsT KUCIOTA.

Bonopoansiit mokaszarens.

JpoOHBII 1 CHCTEMaTHYEeCKUI aHAIH3.

. Iocrynate! bopa.

0. 3axoH I'ecca.
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Brustaue pa3nmuunbix pakToOpoB Ha THAPOIHS3.
KonnyecTBeHHBIN aHAIU3.

JucniepcHble CUCTEMBI.

KBanToBbIe uncia.

. OcHOBHEBIC TOHATHS TEPMOAMHAMHKHU.
16.

Hanmcars 1 ypaBHATh METOJIOM 3JIEKTPOHHOTO OajaHca peakiuio: B3auMoIecTBHE
BOZIOPOJA C a30TOM.

HMoHnHOE paBHOBECHE BOJIBI.

OO01e MpUHLIKUIBI M BUIbl KOJIMYECTBEHHOI'O aHAIM3a.

Bonopoausiii moka3arenbs pacTBopa paBeH 3, ONpeIeTuTh KOHLIEHTPAIMI0 HOHOB
THUAPOKCHUIIA B PACTBOPE.

Ou3NUECKUi CMBICT KBAHTOBBIX YMCEI M UX HU(POBBIX 3HAUCHHH.

[TonsiTe >HTpOIUHU.

K kakoMy TUIy peakiuii OTHOCUTCS PEaKLUs B3aUMOACHCTBUSA MEIU C CEPHOU
KHCJIOTOM: HAIIUCATh €€ U apryMEHTUPOBAaTh OTBET.

Buabr ruaponusa.

['paBUMeTpHYECKUI METOJ] aHAIIN3A.

Hanmcars 1 ypaBHATh METOJIOM SJIEKTPOHHOTO OajlaHCca peakuio: B3auMOICHCTBIE
BOZIOPOJA C a30TOM.

Onucanue 371€KTPOHHOM CTPYKTYpbl HAOOPOM KBAHTOBBIX YHUCEN.

Ouneprus ['ub6ca.

Paccunrars M, OKMCIIATENSA M BOCCTAHOBUTEIS IS PEAKIUK: [IMHK + a30THAs1 KUCJIOTA.
Hanucats ypaBHEHMsI THAPOIIN3A IO NIEPBOM CTYIIEHU: XJIOPH/IA KajKsl, aleraTa HaTpusl.
VYKa3arp Xxapakrep cpessl.

Haiitu maccy menouu (KoH), He00X0AUMYIO JUIs NOJHOM HeWTpanu3auuu 10r cepHoit
KHCJIOTBI.

TutpuMeTpuuecKuii aHaJIn3.

ITonumeps! U OJIMTOMEPHI.

K kakoMy TUIy peakiuii OTHOCUTCS PEaKLUsl B3aUMOACHCTBUS MEIN C CEPHOU
KHMCJIOTOW: HAIMCaTh €€ U apr'yMEHTUPOBATh OTBET.

ITpunnun [Haynu u 3anper [laymnu.

ITonsATHE CKOPOCTH XUMUYECKON PEAKLIUH.

Oxucnenue u BocctaHoBieHue. [IpuBectu npumepsl.

Hanucats peakiuu ruzgponusa no nepsoii crynenu: KCN, - cynbdara nuHka.
[TpaBuiia KBAaHTOBOM MEXAHUKH.

DakTOpPBI, BIUAIOIINE HA CKOPOCTh XUMUYECKON pEaKLvHy.

I'mpponus comnent.

YKaxuTe, KaKUe BEIIECTBA MOT'YT ABJIATHCSA BOCCTAHOBUTEISAMU: XJIOP MOJIEKYISAPHBIN,
AQHUOH XJIOpPA, IIEPEKHUCHh BOJOPOA, CEpHast KUCIIOTA.

3aKOH SKBUBAJICHTOB ISl pEarpyIOIINX BEIIECTB.

Xumudeckoe 1 pazoBoe paBHOBECHE..

[TpyHIMII MUHUMYMa SHEPTUU U NTpaBUWIO XyHJA.

3aKoH JEHCTBYIOIINX Mace JJi1 TOMOT€HHBIX PEaKIUil.

[Topsinox ypaBHuBanus OBP.

Merto HeWTpanu3anuu.

IToHsiTHE O BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSAX.

IIpaBuno KineukoBCckoro u nosy4yeHue 3HepreTudeckoro psaa Kiedkosckoro.
3aKOH JEMCTBYIOINX MACC AJIs TETEPOTE€HHBIX PEAKIIUM.

VYcnoBus 06pazoBaHus U paCTBOPEHUS OCATKOB.

YKaXUTe OKUCIUTEIb U BOCCTAHOBUTENb B PEAKLIUN: B3aUMOJCHCTBUE XKejle3a C CEpHOU
KHCIIOTOMH.



54. HanumuTe TUIPOIIN3, YKAKUTE XapaKTep CPeAbl: XJIOPU HATPUSI, XJIOPHU AMMOHHS.
55. Touka 3KBUBaJIEHTHOCTHU.
56. OCHOBHBIE IMIOHSITUI KAUECTBEHHOTIO U KOJIMYECTBEHHOI'O aHaIn3a.

3.6.1.2. IlpuMmepnl 3a1a4, BHIHOCUMBIX HA IK3aMeH:
1. Kakoe konmudecTBo ocaaka obpasyercs npu B3aumozeiicteuu 100 T HuTpaTa cepedpa ¢ 50
T COJISIHOM KUCIOTBI?
2.KoHuenTtpamnust HOHOB Bojoposa B pactBope 10-3 mounb/n. Paccunraiite THAPOKCHIBHBIN
MIOKa3aTellb.
3.CKOJIbKO JUTPOB BOJBI HEOOX0AMMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJIopuaa HATpUs,
yT0OBI ONy4nTh 0,1 H pacTBOp.
4.Haiitu maccy menoun (KOH), HEOOXOAMMYIO JJisl MONHON HeWTpanusanuu 10 r cepHOU
KHCJIOTBI.
5.BbluncnuTh NpOLEHTHYIO KOHLEHTpaluo 1 H pacTBopa Xjopuaa HaTpus (IU1oTHOCTh 1,2
/M),
6.CKOJIbKO JIUTPOB BOJBI HEOOX0AMMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJopuaa HATpus,
4yT100BI oNyuuTh 0,1 H pacTBOP.
7.Paccuntate M» OKUCTUTENS M1 BOCCTAHOBUTEIIS JJIsl PEAKIMU: IIMHK + a30THasl KUCIIOTA.
8.BomopoaHblii moKaszaTelb pacTBOpa paBeH 3, ONPEACNIUTh KOHLEHTPAlUI0 HOHOB
TU/IPOKCHUIIA B PacCTBOPE.
9.0npenenuts 00beM 0,5 H cepHOM KHUCIOTHI, HEOOXOMUMBIN I HeWTpanu3anuu 150 M
0,1 1 pactBopa KOH?
10.Haiitu maccy mieno4u (KOH), HEOOXOAUMYIO JUIsl MOMHON HelTpanuzamuu 10 r cepHoit
KHCIIOTBI.
11.Hanucatry ypaBHEHHUs peakLUMil TMApoiu3a coyied 1mo | cTyneHu B MOJIEKYJISIPHOM M
MOHHOM BUJI€: - cyJb(ara anmomunus, - K28S.
12. TemnepaTypHbiii KO3QGUIMEHT peakuu paBeH 2. Ha CKolbKo IpagycoB HEOOXOAMMO
MOBBICUTH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKIIMK BO3pOcia B 8 pas.
13.0npeaenuTs YuciIo MOJICH U YKCIIO MOJIb SKBUBaJIeHTOB: 10 r cepHoii kuciotel, M1 50 r
cyiabdara xpoma(lll).
14. Boruncnuts, ckoibko rautepuna C3Hs(OH)s ny»Ho pactBoputh B 200 T BOABI, YTOOBI
pacTtBop 3amep3ain npu — 5°C. Kpuockonuyeckas nocrostHHast Boas! 1,86 rpa.
15. N3 CKOJIBKMX aTOMOB COCTOMT MOJIEKYJIa HOJIa B CHUPTOBOM PacTBOPE, ECIU PAaCTBOP
6,35 r #iona B 100 r aTanona kunur mipu 78,59°C?
16. Cxonbko rpammoB Ti0K03b1 CsH1206 06110 pacTBOpeHO B 0,571 BOBI, €CIIH TEMIIEpaTypa
KMIIEHHs! OJTy4eHHOro pacTsopa coctapuna 102°C?
17. Uemy paBHa TeMiieparypa 3amep3anus pactBopa AlCl; ¢ MonsspHOI KOHIIEHTpaluen
skBuBasieHTa (0,3 MOJIb/JI, €CTTH €T0 CTeNeHb Auccolanuu pasHa 60%?
18. B xakom xonuyecTBe BOABI HAJ0 pacTBOpUTH 6,84 T raoko3bl CsHi206, 4TOOBI
naBieHue napa Bofbl, paBHoe npu 65°C 250 rlla, cauzumock no 248 rlla?
19.HaiimuTe OTHOCUTETHFHYIO MOJISIPHYIO MacCy HEIJIEKTpoinuTa, eciiu ero 10%-HbIit pacTBop
kurut npu 100,6°C.
20. CkoabpK0 BOJBI HAZ0 MPUOABUTH K 2 J1 pacTBOpaA caxapa, YTOObl TIOHU3UTh €r0
OCMOTHYECKOE JIaBJieHUE B 3 paza?
21. PaccuuTaiiTe MaccoBYIO JIOJIO XJIOPHUAa HATPUs B (PU3HOJIOTHIECKOM PacTBOPE,
OCMOTHYECKOE IaBlieHHe KoToporo npu 25°C cocranser 762,7 kIla (o=1, p=1r/cm?).
22. HanumuTe ypaBHEHUS peakLUi B MOJIEKYJISIPHOM, HIOHHOW M COKPAIICHHON MOHHOU
dbopMax Mexay CEpPHOI KUCIOTOM U THIPOKCHUIOM KA.



23. Hanumute Bce BO3MOXKHBIE YPABHEHUS PEAKIIUM B MOJIEKYJIIPHOM, MOHHOUN U
COKpAIlleHHOW MOHHOU (hopMax MEXIy CICAYIOIMIUM KUCIOTaMUA U OCHOBAaHUSIMH:
NaOH,Mg(OH), H>SO3, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJIIPHBIX YPaBHEHUH peakluii, KOTOPbIE BBIPAKAIOTCSI HOHHO —
MOJIEKYJISIPHBIMU YPABHEHUSIMMU:

a) Mg?" + COs* = MgCO:s

0) H"+ OH = Hx0

25. Boruucauth KoHuenTpanuio nonos OH u NH4"™ B 0,5 M pactsope NH4sOH, eciu
KOHCTaHTa mucconmanin K = 1,8x107.

26. CKkoJbKO rpaMMoB HOHOB Ba?" comepxutcs B 200 MJI HACHIIIEHHOTO PACTBOpPA
kap6onara 6apus, ecu [1Ppacos = 8107,

27. CocTtaBbT€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPABHEHUS peakuil
B3aMMOJIEMCTBUS B pAaCTBOPAX MEXAY:

a) XJIOpUJOM KOOaIIbTa U CYJIb(PUIOM KaJIHS;

0)ruIpOCHIIMKATOM Kalus U TUAPOKCHIOM KaJIHsl.

YeMy paBHA KOHLIEHTPALIMs KaX/I0r0 HOHA B HACBHILLIEHHOM pacTBOpe Cyibduaa cepedpa?
28. Kakoe 13 BelecTB: ruipokapOoHaT Kanus, cyib(ar KaaMus, THAPOKcH Oapus Oyaer
B3aMMOJIEICTBOBATH C CEpHOI KUCI0TONH? BhIpasure 3TH peakiuu MOJIEKYJISIPHBIMU U
MOHHO-MOJIEKYJISIPHBIMUA YPaBHEHUSIMHU.

29.CocTtaBbTe MOJIEKYJISIPHBIC YPaBHEHUS PEAKIINI, KOTOPBIE BHIPAXKAIOTCS CIACAYIOIIMMHI
MOHHO-MOJIEKYJIIPHBIMU YPAaBHEHUSMU:

a) 3Ca*" + 2P04* = Ca3(POs)2;

0) NHs" + OH— = NH4OH.

Yemy paBHa pacTBOPUMOCTb CyJib(ua KaaMuUsl B MOJIb/JI U T/MOJIb?

30. CocTaBbTe MOJEKYJISIpHbIE 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS peaKIUii
B3aMMO/ICHCTBUS B PACTBOpPAX MEXIY:

a) cynb(dar xkene3a u HUTpAT CTPOHITHUS;

0) HUTPUT HATPUA U COJISTHAS KUCIIOTA.

31.YTo Ha3bIBaeTCsl HOHHBIM ITpou3BeeHHEM Bobl? Yemy oHO paBHO? JlaiiTe BBIBOJ
BBIpaXEHUSI HOHHOTO NMpoU3BeAeHMsI BOJbl. Kak BiuseT TemnepaTypa Ha HOHHOE
IIPOU3BEICHUE BOJIBI?

32. CkoJBbKO rpaMMOB THIPOKCH/IA HATPUS HAXOAUTCSA B COCTOSIHUY TOJTHON AMCCOLMALINY B
100 ma pactBopa, pH koToporo pasen 137

33. PaccunTarh MOJISIpPHYIO KOHIIEHTPALIO0 HOHOB BOJIOPO/A U THIPOKCH/IA B PaCTBOPE
ruapokcuaa Hatpus ¢ pH = 12,5.

34. HaiiguTe BOJOPOAHBIN MOKa3aTeNb KOHIIEHTPUPOBAHHOTO PaCTBOPA CUIIBHOTO
anektponuta — 0,205 M HCIL.

35. K 150 r 20% pactBOopa caxapo3sl 7o0aBwin 45 T TIIIOKO3bI. PaccunTaiiTe MaccoBbie
JI0JIY YTJIEBOJIOB B HOBOM pacTBOPE.

36. dna nedirpanuzamuu 20 mia 0,1 H pacTBOpa KUCIOTHI HOTPeOOBAIOCH 6 MII pacTBOpa
eakoro Harpa. OnpenenauTb HOpMaJIbHYI0 KOHIIEHTPALMIO pacTBOpa €AKOro HaTpa.

37. HopmanpHas koHueHtpanus pactsopa KNO;s paBHa 0,2 Moib/n. HaliTi nponeHTHY10
KoHIleHTpanuo pactBopa KNOs3 u monsipayto koHreHTpanuio pactopa KNOs ITnoTHOCTE
pacTBOpa MPUHATH paHoi 1 r/mi1.

38. Berauciure MOISPHYIO B MOJISIPHYIO KOHIIEHTparuio skBuBajieHTa 20 % pactBopa
XJIOpHUa KaJdbIus MIOTHOCTRIO 1,178 1/Mmut.



39. Uemy paBna HopmanbHOCTh 30% pactBopa NaOH mnotnoctsio 1,328 r/mn? K 1 11 aToro
pacTBOpa NMpuUOABUIM 5 11 BOJBI. BhIyncanTe MaccoByIO JOJIO MOJTYYEHHOTO PacTBOpA.
40.K 3 1 10 % pactBopa HNO3 mnotHocThIO 1,054 /™M1 ipubaBuim 5 11 2 % pacTBopa Toii
e KHCIOTHI TWIOTHOCTHIO 1,009 r/mit. BeruuciuTe MacCOBYIO JIOJIO B IIPOLIEHTaX U
MOJISIPHYIO KOHIIEHTPAIIMIO MTOJYYEHHOTO pacTBOPa, 00beM KOTOPOTo paBeH § 1.

41. Onpenenuts MOJSIPHOCTb, HOPMAIbHOCTb, MOJISUIBHOCTD U TUTP 4 %

pactBopaFeSO4 06BeM KoToporo paseH 1,5 11, mnotaocts 1037 kr/m?

42. CKOJIBbKO TpaMMOB pacTBOpa ¢ MacCOBOM JI0JIei cepHO KUCIOTh 96% HEeo0X0AMMO
BJIUTH B 1 J1 BOZBI, UTOOBI MOTYYUTh PACTBOP C MaCCOBOM

43. Cxonbko mit 0,5 M u 0,1 M pacTBopoB a30THOM KUCIIOTHI CIAEAYET B3STh JJIs
npurorosienust 1000 mi 0,2 M pactBopa.

44. CocTaBUTb MEKTPOHHBIC (POPMYIIBI M IPEICTABUTH TPAPUUECKH pa3MeIeHue
AJIEKTPOHOB I10 KBAHTOBBIM sYEHKaM Il yKa3aHHBIX 21eMeHTOB. [Ipoananusupyiire
BO3MOXXHOCTH Pa3beIMHEHHSI CIIAPEHHBIX JIEKTPOHOB MPHU BO30YKIEHUU aTOMOB C
00pa3oBaHNEM-BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUH C TEOPUEH CIHH-

BaJICHTHOCTH. YTJIEPO/I, XJIOP.

45.CocTaBbTe 2JeKTPOHHBIE (POPMYJIBI U IPEACTaBhTE rpaduuecK pa3MenieHIe
AJIEKTPOHOB 110 KBAHTOBBIM STYEHKaM JUIsl yKa3aHHBIX 3JeMeHTOB. [Ipoananusupyiite
BO3MOYXHOCTH Pa3beIMHEHUS CIIAPEHHBIX AJIEKTPOHOB IIPY BO30YKICHUN aTOMOB C
00pa30BaHNEM BaJIEHTHBIX 3JIEKTPOHOB B COOTBETCTBUM C TEOPUEH CIIMH-BAJICHTHOCTH.
46. Kakoe KBaHTOBOE YHUCIIO OTPEACISIET KOJIMIECTBO OpOUTaJeil B JAHHOM MOypOBHE
atoma? YeMy paBHO uuci0O opbuTaneit Ha s-, p-, d— u f— nogyposusx?

47 Hanumurte 3Ha4eHHS BCEX YEThIPEX KBAHTOBBIX YMCEI JUIS TPEX JIFOOBIX AIEKTPOHOB
Ha 4p-noaypoBHE. 3HAYCHHUSIMH KaKOTO KBAHTOBOTO YHCIIA PA3JIMYAIOTCS TPHU AJIEKTPOHA
yKazaHHOro nomnypoBHsa? [louemy MakcMManbHOE YUCIIO 3JIEKTPOHOB Ha P-TIOypOBHE PaBHO
6?

48. IIpencraBpTe 3JEKTPOHHBIE CTPYKTYpPBI Zn2+; S6+

49. Kak U3MEHSI0TCS CBOMCTBA T'MIPOKCH/IOB 3JIEMEHTOB B MEPHOJaX U TPYMIAX C
yBeIMUYeHUeM nopsiakosoro Homepa? [louemy?

50. KakoBa coBpemenHas ¢popmynupoBka [lepuonnueckoro 3akona? B uem mpuunna
NEePUOINYECKOM 3aBUCHMOCTH CBOMCTB JIEMEHTOB M 00pa3yeMbIX UMU COECIMHEHUI OT
3apsiia sjpa aToMoB?

51. Ilpoananu3nupyite U3MEHEHUS BEIMUUHBI 3apsI0B AJIEP, PaInyCOB. ATOMOB,
IIEKTPOOTPHULIATEIBLHOCTEN U CTENIeHEN OKKcieHus 4 nepuoaa. KakoBsl 3aKOHOMEPHOCTH
ATUX U3MEHEHUH NpU ABMXKEHUU — IO IPYIIE CBEPXY BHU3 UJIH 10 IEPUOJY ClIeBa
HanpaBo? Kak n3mMeHsieTcs B 3TOM HaIpaBJIEHUU METAJUIMYHOCTD JIEMEHTOB M XapaKTep UX
OKCHJIOB ¥ THUJIPOKCHJIOB?

52. CoctaBbTe (POPMYIIBI OKCUIOB M TUIPOKCUAOB Mapraniia. Kak n3MeHsieTcst KUCJIOTHO-
OCHOBHOH M OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIN XapaKTEP ITUX COEIUHEHUIN?
[ToguuHSAIOTCS JIM 3TU COEIMHEHHsI 001I1el 3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB OKCUIIOB U
TUAPOKCUAOB?

53. U3 okcunoB As203, P20s, GeO2, SO3, Al2O3, V205 BeIOepuTe 1Ba OKCHIA ¢ Hauboee
BBIPaXCHHBIMU KHUCJIOTHBIMH CBOMCTBaMH. Y KaKUTE BAJICHTHBIE 3JI€KTPOHBI BEHIOPAaHHBIX
3JIEMEHTOB.



54. 13 okcunos BaO, K>0O, TiO», CaO, Al,O3, MgO, ZnO BeIOepHTEe 1Ba OKCHIA C
HanboJee BRIPAKEHHBIMU OCHOBHBIMHU CBOWCTBAMU. Y KQXKHUTE BaJICHTHBIE JICKTPOHBI
BbIOpaHHBIX 3JIEMEHTOB.

55. TlpuBeauTe COBpEeMEHHYIO (DOPMYITHPOBKY MEpUOIudIecKoro 3aKkoHa. OObICHHUTE,
[IOYEMY B IIEPUOJUYECKON CUCTEME IEMEHTOB aproH, IOMEIEHbI COOTBETCTBEHHO IEPE]T
KaJIUeM, XOTs UMEIOT OOJIbIIYI0 aTOMHYI0 Maccy. Kak Ha3bIBaloTCA Mapbl TAKUX
3JIEMEHTOB?

56. JIns ruapocynbdaTta HATpUS MOCTPONTE rpaduueckyro GopMyTy U YKaKUTE BUIbI
XUMHUYECKOH CBSI3M B MOJIEKYJIC: HOHHAs, KOBAJIEHTHAs, MOJIsIpHAs, KOBAJICHTHAs
HENoJIsIpHasl, KOOpAMHALMOHHAs, METAJUIMUECKasi, BOJOPOAHASL.

57. loctpoiiTe rpadpudeckyto GopMyiTy HUTPUTA aMMOHHS U YKaKUTE BBl XUMHUYECKOM
CBsI3U B 3TOM MoJiekye. [lokaxuTe, kakue (Kakasi) CBA3U «PBYTCS» IIPH TUCCOIUALIAHU.
OO0BsicHUTE, YTO TAKOE 8000poOHas c6:a3b? [IpuBenuTe MpUMEpHI €€ BIAUSHUS Ha CBOMCTBA
BEIIIECTBA.

58. Ykaxkurte BUIbl XUMHUYECKO CBs3U B cienyromux moiekynax: CH3Br, CaO, Jo NH4Cl.
KakoBbl OCHOBHBIE CBOICTBa JaHHBIX BUAOB CBsA3M? 59. Kakas cBsi3b Ha3bIBaeTCs S- U
Kakas — p-cBsa3bt0? Kakas uz Hux menee npounas? M3o0pas3ure cTpyKTypHbIE POPMYIIBI
sta"a CoHs, aTunena CoHg u anierunena C2Hz. OTmeTbTe S- U p-CBSA3H HAa CTPYKTYPHBIX
CXEMax YIJIEBOJOPOIOB.

60. Kakue cuiibl MeXMOJIEKYJIIPHOTO B3aUMOICHCTBUS HA3bIBAIOTCS JUIIONb-TUTIOTbHBIMH
(OpHEeHTaLMOHHBIMU ), UHAYKIIUOHHBIMH U AUCTIEPCUOHHBIMU? OOBSCHUTE IPUPOAY ITUX
cui. KakoBa npupoaa rnpeo6iaaroniux CUil MexXMOJIEKYJISIPHOTO B3aUMOICHCTBUS B
KaxJ1oM u3 caeayromux Bemects: HoO, HBr, Ar, N2, NH3?

3.6..2. MeToanuecKkue MaTepuaJIbI

VYcnoBusi 1 TOPSIIOK TPOBENEHUS 3K3ameHa JaHbl B [Ipunmokenuu No 2 K IOJIOXKEHUIO
IIB/I-07 «O mnpoBeneHuMM TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH M IPOMEXKYTOYHOM aTTeCTalluu
00yJaronUXCs».
Ha moaroroBky oTBera oOyuaromiemycs IMpenocTaBisercs He 0ojiee OJHOrO akaJaeMHU4ecKOro
yaca. Ha ycTHbII oTBeT 00yuarolerocs o BOnpocaM 3K3aMEHallMOHHOTO OuieTa OTBOJUTCS HE
6onee 10 MuH, 1 He OoJyiee 5 MUHYT Ha OTBETHI HA JIOIIOJIHUTENIbHBIE BOIPOCHI SK3aMEHATOPA.

OOyyaromuiics, HWCHBITHIBAIOIIMM 3aTPy/JHEHUS MpPU TMOATOTOBKE K OTBETY IO

BbIOpaHHOMY OMJIETY, UMEET IPaBO MOJYYUTh BTOPON OUJIET C COOTBETCTBYIOLIUM MPOAJICHUEM
BPEMEHH Ha MOJTOTOBKY.
Otmerka "OTIMYHO" CTaBUTCS CTYJEHTY AABIIEMY MOAPOOHBIN OTBET Ha 00a TEOPETUYECKHUX
BOIPOCA, a TaKXe MPaBUIILHO PEIIMBLIEMY U MOJIPOOHO OOBACHUBIIEMY 3a/1ady.
Otmetka "Xopomo" CTaBUTCS MIPU MOJIHOM OTBETE Ha BOIPOCH! SK3aMEHAI[MOHHOIO OuiieTa, HO
JIOTTYCKaJIMCh HEKOTOPbIE HETOYHOCTU B (POPMYJIMPOBKAX UJIM HE MOJIHOCThIO OOBSICHEH OTBET, U
pelIMBIIEMY 3a/1ady.
OtmeTka "Y10BJIeTBOPUTENBHO" CTABUTCS MPH HEMOJHOM OTBETE HAa TEOPETUUYECKUE BOIIPOCHI
HK3aMEHAIlMOHHOTO OmiieTa M MOMBITKE PEeLIUTh 3a1auy (WM MPaBUJIbHBIN U TOJPOOHBIA OTBET
Ha TEOPETUYECKUE BOMPOCHI, HO OTCYTCTBYET pELICHHUE 3a/1a4H).



HpnMep IK3aMCHAIIMOHHOTO oujera

«BEPXHEBOJI’KCKHM I'OCYJIAPCTBEHHbBI ATPOBUMOTEXHOJIOTMYECKHI

YHUBEPCUTET»
(®I'bBOY BO «BepxHeBosukcknii 'AY»)
Nucruryt BerepunapHoil MeAMIIMHBI 1 OMOWHKEHEPUN
Kadenpa [TpuknagHpIX OMOTEXHONIOTUI

Crenmanerocts  35.03.07 TexHoIIOTHS IPOU3BOJICTBA U MEPEPAOOTKHU CENbCKOXO03SICTBEHHOM
(HaHpaBHCHI/IC) MIPOAYKIIUU

JucrumimHa XAMMUS
®opma 00yueHus Ounas Kype 1 Cemectp 1

IK3aMeHAUMOHHBbIH OuiteT No
1. Uto Ha3bpIBaeTCS MOHHBIM MTpOU3BeIeHUEM BOIbI? Uemy oHO paBHO? [laliTe BEIBOA
BBIPKEHHSI HOHHOTO MPOU3BeIeHUsI Boibl. Kak BIMsIieT TeMiiepaTtypa Ha HOHHOE
MIPOU3BEICHUE BObI?

2. TlonsTHE CKOPOCTH XMMHUYECKON PEaKLIUH.

3.
Onpenenuts MOJSUIbHYI0 KOHIIEHTparuio 10%-Horo pactBopa menoun NaOH.

YTBepxkaaro:
3aB. kadenpoii JI.B.Bup3ym

(moamnuck)

BajibHO-peliTHHrOBasi OLEHKA 3HAHMH O00YYAIOLIUXCH COCTABJIEHA B COOTBETCTBUH C
IIB/I-07 «O mpoBeneHnUM TEKYIIErO0 KOHTPOJS YCIEBAEMOCTH U NMPOMEXYTOUYHOM aTTeCTalluu
00yJaroIUXCs».

OueHuBaHue pe3yibTATOB IPOMEKYTOYHOM ATTECTALIMM:

Orenka KomnmuectBo 6amion

"HEeyIOBJIETBOPUTEIILHO" 0-23

"yIOBIIETBOPUTEIHHO" 24 -29




"xopormro"

30-35

"oTInYHO"

36-40

HNTorosasi 6ajbHO-peiiTUHIOBAsI OLIEHKA:
OHpGI[eJISIeTCSI IMyTEM CYMMHUPOBAHUA 62UIHOB, MOJIYUYCHHBIX 110 pE3yJibTaTaM TCKYIICTO
KOHTPOJISI B ceMecTpe, O0HYCHBIX 0ajlyioB ¥ 0aJlJIOB, MOJTYYCHHBIX Ha DK3aMEHE.

Hrorosas peritudrosast | TpaauuuoHHAs OLIEHKA Ouenka (ECTS) I'papgauus

OIIEHKA
0-59 HEYJIOBJIETBOPUTEIEHO F HEYAOBIETBOPUTEIHHO

60 - 64 YIOBJIETBOPUTEIBHO E MOCPEJCTBEHHO
65-74 D YIOBJIETBOPHUTEIHHO
75 -84 XOpOLIOo C XOpOLIOo
85-89 B OYEHb XOPOIIO
90 - 100 OTIIUIHO A OTIINYHO

Tpa,[[I/II_II/IOHHaH OLICHKA BMECTE C UTOTOBOM 6aHLHO—peﬁTHHFOBOﬁ OHGHKOﬁ BBICTAaBJISICTCA B
3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTD.

Koumponw 3a ycnesaemocmoio obyuarowuxcs ocyuwecmensemcs 6 coomsemcemeuu ¢ [1B/]-
07 «O nposedenuu meKywe20 KOHMPOL YCNeAeMOCMU U NPOMENCYMOUYHOU ammecmayuu

006yYaowWuxcsy.




