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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJIA)

[lenssMu OCBOEHMSI AMCLUUIUIMHBI «XUMHS» SBISETCA HPUOOpPETEHHE OO0YyYaroIUMUCS
TEOPETUYECKHUX, METOJOJOTHYSCKUX U TMPAKTUYCCKUX 3HAHUH, (HOPMHUPYIOMIUX COBPEMEHHYIO
XMMHUYECKYI0 OCHOBY JUIl OCBOECHHS MPOPUIMPYIOMUX Y4eOHBIX JUCLUIUIMH U BBINIOJHEHUS
OCHOBHBIX NPO(ECCHOHANBHBIX 3a/1a4: MPOBEICHUS arpOHOMHMYECKHX OMNEpalyii, MOBBIIICHUS
IPOM3BOJICTBA JOOPOKAUYECTBEHHBIX IPOJYKTOB U ChIPb PACTUTENBHOIO IPOUCXOXKICHHUS,
OXpaHbI OKPYKarOLIEH CpelIbl OT 3arpsA3HEHUN U JIp.

2. MECTO JUCHHUIIJIMHBI (MOAY.JISI) B CTPYKTYPE OBPA3OBATEJIBHOM
MPOT'PAMMBI

B coorBeTcTBUM C

y4eOHBIM TIJITAHOM

JTUCITUIINHA OTHOCHTCS K O0s13aTenbHON 9acTu 00pa3oBaTebHON MPOTrpaMMbl

Craryc JUCIUIUINHBI 0a3oBast

O6ecneunBaromye [[IxosbHBIC KYPCHI (DU3UKH, XUMUHU.

(mpeAlecTBYOMNE)

JTUCIUILIAHBL, TPAKTUKU

ObGecnieunBaeMbie «Duznonorus 1 OMOXUMUS pacTeHUI», MexaHu3alus CelIbCKOTo
(mocnemyromme) X03s511icTBa, MexaHu3aiusi paCTeHUEBOACTBA, be3omacHoCTh

JUCHHUIIIMHBI, ITPAKTHKH KU3HCACATCIIPHOCTHU

3. PE3YJIbTATBI OBYYEHHS IO AUCHUIIIMHE (MOAY.I1O)
(XAPAKTEPUCTUKA ®OPMUPOBAHUA KOMIIETEHIIUN)

Howmep(a)
paznena(oB)
JACTTUTUTAHBI
(Momyst),
udp n HauMeHOBaHUE Wnpnkarop(bl) JOCTHKEHUS KOMIIETEHIMHN / OTBEYaIoUIero(1Xx)
KOMIICTCHIIUU IJIAHUPYEMBIE pPe3yIbTaThl 00YUCHUS 3a (hopMHpOBaHKE
JTaHHOTO(BIX)
HMHAUKATOPa(OB)
JIOCTHXKCHHS
KOMTIETeHIINU
N-lonk
JleMOHCTpUpYyeT 3HaHWE OCHOBHBIX  3aKOHOB
MAaTeMaTUYECKUX, €CTECTBEHOHAYYHBIX u
OIIK - 1 o0mienpodeccuoHaTbHBIX TUCITUTLIVH,
Crioco0eH pemiaTs THIIOBbIE  [HEOOXOAWMEBIX U PEIIeHUs THIIOBBIX 3a7ad B
3a7auy MPOPECCUOHANBHOW  |00JIaCTH arpOHOMHH, TPOU3BOJCTBA, MepepabOTKU
JeSTeIbHOCTH Ha OCHOBE 3HAHUI (M XpaHEHHS CEbCKOX03SICTBEHHON MPOAYKIIHH.
OCHOBHBIX 3aKOHOB N-20mk1
MaTeMaTUYECKUX, Hcnons3yet 3HAHUS OCHOBHBIX 3aKOHOB Bce
€CTECTBCHHOHAYYHBIX U MaTeMaTHYeCKUX W eCTECTBEHHBIX HayK JUIs
obmienpodeccnoHaTbHBIX pelIeHHsT CTaHJAPTHBIX 3aJa4 B arpOHOMHUH,
JTUCLMILINH ¢ IPUMEHECHHUEM  |[IPOM3BOJICTBA,  NEPEpPadOTKM M XpaHEHUS
MHGOPMAIUOHHO- CEJIBCKOXO3SIICTBEHHOM MPOTyKIIUH.
KOMMYHUKaIlMOHHBIX WN-30mk-1
TEXHOJIOTHIA [Ipumensier MHPOPMAIIMOHHO-KOMMYHUKAIUOHHBIE
TEXHOJIOTMH B PELICHUM THUIIOBBIX 3a/1ad B 00JIACTH
arpoOHOMHWH,  TIPOU3BOJICTBA,  TepepabOTKH |
XpaHEHUS CeITbCKOXO03IUCTBEHHOM MPOTYKITHH




4. CTPYKTYPA U COJAEP)KAHUE JUCUUILIMHBI (MOLY.JIST)

4.1.

Conep:kaHue TMCHUTITHHBI (MOYJIA)

4.1.1. Ounasa gpopma:
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1. Beenenue. OCHOBHbBIC 3AKOHBI U MIOHATHS XUMUH

1.1. |Onpenenenne XUMUH, Kak HAyKU. XUMHIeckne| 2 1 4 |KILYO, |Cemunap.
SBJIEHUS M TMPOLECCHl, Kak IpOsBICHUE T.9 CamocrosT
XUMHYECKOTO JBYKEHUS MaTepHH. eNbHast
XUMAYECKHH XapakrTep OMOIOTMUYECKUX pabota ¢
3aKOHOB. OCHOBHBIE NOHATHSA: MOJIb, MOJISIpHAS JUTEPATYPO
Macca, MOJISIpHBIH 00BeM TazoB, UYwucio H.
ABorazpo.

OKBHUBaJIEHT. MoJIsipHasl Macca 3KBUBAJICHTA.
3aKkoH 3KBUBaJICHTOB. [IposiBIeHNE 3aKOHA
9KBUBAJICHTHBIX OTHOIICHUH B )KHBOM
OpraHusMe.

2. JHeprusi XMMHYeCKHX NPOLeCCOB.

2.1.|BHyTpeHHsIst SHEpTUsl. DHTANbIHA. DHTPOITHSL. 1 4 |KJL, YO. |Cemunap.
CroOopgnas sueprusi. DakTopsl, TO CamocTosT
OTIpeIeIIIOINE HAIIPABIICHUS XUMHUYECKIX eJIbHas
peakiui. pabora c

JTUTEPATypO
.
3.KuHeTHKa XMMHYECKHX NPOLECCOB.

3.1. |OcHOBHEBIE HOHATHS XUMAYECKON KHHETHKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKITNil. 3aKOH KIJL CamocTosT
nerctBusa Macc. KoHCTaHTa CKOPOCTH. T.9 eJIbHas
MosnekynapHocTb peakiuun. ©akTophl, pabora c
BIHSIIOIIME HA CKOPOCTh XUMHUYECKON PEaKIIHH. JTUTEPATypPO
3axoHn Banr-T'odda. [Ipumenenune npasuna .
Bant-T'odda ms mporHo3upoBaHHOTO 1 1 4
XpaHEHUs MPOJYKTOB MUTaHus. BiusHue
TEMIIepaTyphl Ha CKOPOCTh OMOJIOTHYECKHX
nporneccoB. DOTOXUMUUECKHE PEAKLIUH.
doTocuHTE3 B OMOJIOTHYECKUX CHCTEMAX.

Karanu3z. @epMeHTHI, Kak KaTalu3aTopsl
OMOXMMHUYECKUX TTPOIECCOB.

3.2. | Xumnueckoe paBHoBecue. KoHcTanTa ,YO. CeMuHap.
paBHOBecHsl. CMENIEHNE XUMUIECKOTO T, O CamocTosT
paBHoBecust. [Ipunnun Jle-Illarense. 1 1 4 enpHas

pabora c
JUTEPATyPO
.




4. PacTBOpBI

4.1. |InuctiepcHbie cucteMbl. [loHsaTne o 1 2 YO KP. | Cemunap.
KOJJTOMAHBIX U UCTUHHBIX pacTBopax. Temiora BJIP CamocTosT
pactBopenust. ConbBathl. ['uapatel. Teopust TO enpHas
pactBopoB. CITocOObI BRIpAKEHUS pabora c
KOHLIEHTpALMK pacTBOpoB. PacTBoprMOCTh JUTEPATYPO
TBEPJBIX, )KUIKUX M ra3000pa3HBIX BELIECTB. 8

4.2. |KonnuraTtuBHBIE CBOMCTBA paCTBOPOB 2 2 YO, BJIP |Cemunap.
HERIIEKTPOIUTOB. 3akoHBI Paymsa. Ocmoc. T,2 CamocrosT
OcmoTnueckoe naBieHue. Poib eJIbHAas
OCMOTHUYECKOTO AaBJICHHS B OMOJIOTMYECKUX pabota ¢
cucreMax. Typrop. ITnazmonus. Poias BogHbIX JIUTEPATYPO
PacTBOPOB B OMOJIOTMUECKUX CHCTEMAX. .
CBoiicTBa pacTBOPOB 3NMEKTPOIUTOB. Teopust
3NEKTPOJINTUYECKOH uccouuanuu. Ponp
THIpaTalyd HOHOB B OMOJOIMYECKUX
cucremax. CuiabHbIE U cl1a0ble 3JIEKTPOIIUTEL.

CreneHs Auccouyani; KOHCTaHTa
Jucconuanuy. 3akoH OcTBanmpaa.

4.3.|IIpoTtonuTrieckoe paBHOBECHE B BOJIE. 1 2 K, BJIP |Cemunap.
Bonopoansrit mokaszarens. Biausaue pH - T,¥0.D |Camocrosr
CpeJibl 1 HOHHOM CHITBI pacTBOpa Ha eJIbHas
OMOXMMHYECKHE MTPOTIECCHL. | naponns coneit. pabora ¢
CreneHp 1 KOHCTAHTA THAPOJIH3A. JUTEPATYPO
I'upposTHyecKre MPOLEcChl B )KMBOM 178
OpraHusMe.

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

5.1.|OcHOBHEIE TOJIOXKEHHUS U OHSITHS KBAHTOBOM 2 2 YO, KJI, |Cemunap.
MEXaHHUKH. DIEKTPOHHOE 00J1aKo. BJIP CamocrosT
XapaKTepucTUKa SHEPTeTUYECKOT0 COCTOSTHUS JRC) enbHas
3JIEKTPOHA KBAaHTOBBIMU yuciaaMu. [IpuHiun pabora ¢
HauMeHblen sHepruu. [Ipasuio JIATEPATYpPO
Kneukosckoro. [Ipuntun [aynu. [IpaBuno H.

I'yHna. DAeKTpOHHBIE U 3IEKTPOHHO-
rpaduueckie HOpMyIbl AaTOMOB.

5.2. [lepuoauueckutii 3axkoH /1. . Menaeneesa u 1 1 KJI, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, CamocTosT
Mmozenu aromMa. CBOHCTBa aTOMOB 3JIEMEHTOB C) eJIbHas
(pamuyc, 3Heprus MOHU3ALMH, SHEPTHUS pabora ¢
CPOZCTBA K JJIEKTPOHY, JTUTEPATypo
3JIEKTPOOTPULIATENBHOCTB). .

5.3. Ilpupona xumuueckoi cBa3u. Metoz 1 1 YO, BJIP |Cemunap.
BaJICHTHBIX CBs3ell. [ mOpuan3anys aToMHBIX T.O CamocTosT
opbuTaseil u reomeTpuueckas Gopmyia eJIbHas
Monekyibl. «Curma» u « ITu » cBsa3u. Monnas pabora ¢
cBs3b. KoBaneHnrtHas cBs3b. J{uHa, sHEprus, JTUTEPATypo
MOJIIPHOCTH CBA3H. BomopoaHas cBs3b. .
buonoruueckoe 3HaueHNE U POJIb BOAOPOAHON
CBSI3H.

6. OKHCJINTEILHO-BOCCTAHOBUTEIbHBIE PEAKIUH

6.1. | OnekTpoHHas TEOpUst OKHCIIUTENbHO-| 1 1 KIIBJIP |Cemunap.
BOCCTAaHOBHUTENBHBIX peakiuil. Baxnelmue T.9 CamocrosT
OKHCIIUTENH, BOCCTaHOBHUTENH. OKUCIUTENHHO- eJbHas
BOCCTaHOBUTEIHHBIN 9KBHBAJICHT. pabora ¢
OKHCINTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUY B JUTEPATYPO
KUBOM OpraHu3Me. [lonsatue 0 78

OMOXUMUYECKHUX PEIOKCUCTEMAX.




6.2. |OKHUCIUTEILHO-BOCCTAHOBUTEILHOE 1 1 6 |KJI, BJIP
paBHOBecre. OKHCITUTEIHHO- T.5
BOCCTAHOBUTEIILHBIC TTOTCHITHAIIBI.
7. KoMnjiekcHbIe COeTMHEHNS
KoopauHammoHHast TEOpHUS CTPOCHUS
KOMIUIEKCHBIX cCOeIMHEHUI Bepuepa.
Omnpe/enenre MOHITHI: KOMIUIEKCHEIE
COETMHEHVIS, IEHTPAIBHBIN aTOM, JIUTaH]IbI, CemuHap.
KOOPMHAIIMOHHOE YUCIIO, BHYTPEHHSIS, Camocrosite
7 [pHELILLL cdepa. buonornueckas ponb 1 1 8 KJI, BJIP |1pHas
" |[KOMIUTEKCHBIX coenHEeHNH. | 'eMorToonH u T YO.D |pabotac
XJIOPO(UILT KaK KOMIUICKCHBIC COCTUHCHMS. TUTEPATYPO
Oco0EHHOCTH MPUCOCTUHEHUS KUCIOPOAa K 178
MOHY Jkeje3a B remoriiooune. [lonstie o
OMOHEOPTaHNYIECKIX COSIUHEHUSX, UX POIb B
OpraHu3Me.
8. By(depnsbie pacTBOpHI
Cemunap.
[TpoTonmTryeckoe paBHOBecHe B OydepHBIX CamocTosiTe
g1 [cneremax. Pacuer pH B OydepnbIx pacTBOpax. 1 1 2 8 YO. BJIP |1pHAs
" |bydepnas emkocTh. bruonornyeckas pons T D paboTa ¢
Oy(epHBIX CUCTEM. muTepaTypo
1.
9. Xumus S -,P-, d- 31eMeHTOB (KaueCTBEeHHbI AaHAJIN3)
Cemunap.
Camocrosite
91 Xumus S -,P-, d- 3neMeHTOBU, OHMOJIOTHYECKOE 1 1 4 8 [BJIP.YO JIbHAS
3HAUCHUE, XUMHUECKUE CBOWCTRA. P pabota c
muTepaTypo
1.
10. MeToabl KOJMYECTBEHHOT0 AaHAJIN3a
CoBpeMeHHbIe TPeOOBaHHS K CEITECKO-
XO35MCTBEHHOMY aHaJn3y. TUTpumeTpudyeckue
101 MeTOAbl. MeTOo/IbI KMCIIOTHO-OCHOBHOT'O 8 8 BJIP,YO
TUTPOBaHUSL. MeTOIbI OKUCUTEIbHO— P. D
BOCCTAaHOBUTEILHOTO TUTPOBAHMSI.
KomriiekconomeTpus.
18 18 18 90

* VkasbiBaeTcs popma koHTpois. Hanpumep: YO — ycrnbiit onpoc, K — komnoksuym, T — TecTupoBanue,
P — pedepar, /| — noknazn, K3 — ketic-3aayqa.

4.2.1. Ounasa gpopma:

. 1 kypc 2 Kypc 3 Kypc 4 xypc

Bun sanrai 1 cem. |2 ceM. |3 ceM. |4 cem. |5 cem. |6 ceM. |7 cem. | 8 cem.
Jlexiun 18
JlaGoparopHbie 18
[TpakTnueckue 18
Htoro xoHTakTHOM paboThl| 54
CamocTositenbHas pabora | 90
Dopma KOHTPOIIS €)




5. OPTAHU3AIIUA U YYHEBHO-METOANYECKOE OBECIIEYUEHUE
CAMOCTOSTEJBHOM PABOTHI OBYYAIOIIINUXCS MO JUCHUILINHE
(MOIAYJIO)

5.1. Conep:xanune caMOCTOATEIbHON PA0OTHI 10 AUCHUIIMHE (MOLYJII0)

Tembl, BLIHOCUMbIE HA CAMOCTOSITEILHYIO IPOPAdOTKY:

1.
2.

No ko

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Ornpenenenne npeaMera XMMUU. XUMUYECKOE €IMHCTBO MHPA.

@akTOp SKBUBAIEHTHOCTH, MOJISIpHAs Macca SKBUBAJIECHTA, 3aKOH COXPAHEHUS MAacChl,
MIOCTOSIHCTBA COCTABA, 3aKOH SKBUBAJIECHTHBIX OTHOLIECHUI

OcHOBHBIE TIOHATHS XUMHYECKON TepMOIMHAMUKHA. BUIBI cuCTeM 1 QYHKIIMU COCTOSTHUSI.
[lepBoe HauamO TEPMOAMHAMUKH U €TO CIIEICTBHUS. .

DHranbnus, TerioBoi 3pdexT, 3akoH ['ecca.

Bropoe Hauano TepMOAMHAMUKH, TOHATHE 00 SHTPONUHU U cBOOOHOM >Heprun ['ndoca.
Cpenssisi 1 UICTUHHAsI CKOPOCTh XUMHUYECKON peakuuu. DakTopsl, BIUSIOLUIME HA CKOPOCTh
peakuuy. 3aKOH JCUCTBYIOIIMX Macc JJI AJIEMEHTapHOW CTaAuM XUMHUYECKOW DPEAKLHUU.
[TpaBuno Bant-I'odda, ypaBuenne Appenunyca. KoHcTaHTa CKOPOCTH PEaKIUU.

Karanus. Buasl katanusza, MEXaHU3M KaTAIMTUYECKOTO IEHCTBHUSL.

XUMHYECKOE paBHOBECHE. JIMHAMHYECKU XapaKTEP XUMUYECKOTO PaBHOBECHSI.

[Tpuunnbl 0Opa3oBaHus pacTBOpOB. Pu3MUECKUEe U XUMUYECKUE CUJIbI 00YCIIaBIMBAOIINE
obpaszoBanue pactBopoB. CoinbBaTanusi U Tugpatanus. DOuU3MKO-XUMHUYECKas TEOpus
obpazoBanus pactBopoB JI.M1.Menneneena.

CriocoObI BeIpaXEHHSI KOHIICHTPALUU PACTBOPOB.

Teopuss >IEKTPONUTHYECKOW Jucconuanuu AppeHuyca. AKTUBHOCTb, HWOHHas cujia
pactBopa. 3akoH paz0apienus OcTBayIbaA.

pH u pOH pactBopos. bydepnas emxocts OydepHbix pactBopoB. Posib OydepHbIx cucteM B
OMOJIOTMYECKHUX MPOIECccax.

ATOMHO-MOJIEKYJsipHOE yueHHe. COBPEMEHHOE MPEACTaBICHUE O CTPOCHUH aroMa C TOYKHU
3peHusi KBaHTOBOM Teopuu. KBaHTOBBIE uMClia, SHEPreTUUECKUE YPOBHU U MOJYpPOBHU
aToma, aromHble opOutanu. IlpuHuun muHuManbHOU >Hepruu. [IpaBuno KieukoBckoro.
[Tpunnun Iaymu. IpaBuno I'yaaa. [leppuoandHOCTE M3MEHEHHS CBOMCTB aTOMOB: PaJNycCa,
SHEPIUM UOHU3AIUH, CPOACTBA K AIEKTPOHY, JIEKTPOOTPULIATEIbHOCTH.

[Tpupona xumuueckoil csizu Teopust 0Opa3oBaHKs KOBAaJEHTHOM CBSI3U: METO] BaJIEHTHBIX
CBs3eH, Teopus TUOpPUIU3ALMKU W aTOMHBIX opOuTaneii. KpaTHOCTP W MONAPHOCTH
KOBaJEHTHOM cBsA3M. VMoHHas cBA3b, Ipupoja oOpa3oBaHUS M CBOMCTBa. Mertauinueckas
CBsA3b. MEXMOIEKYJIIPHOE B3aUMOIEHCTBUE, BOJOPOIHAS CBS3b.

CtpyKkTypa TEpHOIUYECKOW CHUCTEMBI 3JIeMEeHTOB. [Ipupojga MepUOIUYHOCTH CBOMCTB
AJIEMEHTOB.

OBP. DOnexrtponnas Tteopus OBP. CranmapTHbIi OKHMCIWTEIbHO-BOCCTAHOBHUTEIbHBIN
noteHuman. YpasHenue HepHcra. Pons OBP B mouBax v pacTUTENbHBIX KIETKAX.
YCTONYMBOCT KOMIUIEKCHBIX COEJUHEHUN B pacTBOpax. XeyaTbl, BHYTPUKOMILJICKCHbBIC
coenuHeHUsl. DakTopbl, BIMSIOUME HA YCTOMYMBOCTH KOMIUIEKCHBIX COEIUHEHUN B
pacTBopax.

XuMus S- 3JIEeMEHTOB: BOJOPO, dneMeHThl |A-, [IA- moarpymmel obuue cBolicTBa. XUMHUS
P-anementos. IHIA-, IVA-, VA- noarpymnmnsl o0miue cBoiictBa. Xumus d—anementoB. O0miune
CBOWCTBA U OCOOEHHOCTH MEPEXOIHBIX METAIIJIOB.

[IpeameT u 3a1aun aHATUTUYECKONW XUMHUU B CEIbCKOXO35HCTBEHHOM MpPOM3BOACTBE. Poiib

AHATUTUYECKOW XHMHUU B OXpaHe oOkpyxkarwmieid cpenpl. [loHsTHS 00 SKOIOTHYECKOM
MOHUTOPHHTIC U IPCACIIBbHO AJOITYCTUMBIX KOHICHTpAUAX.

[TonsiTis 00 aHATUTUYECKOM CHUTHAJe M aHaTUTHYeCKOW peakiuu. OcoOeHHOCTH
AHAIIUTUYCCKUX CHIHAJIOB B TUTPUMETPHUYCCKOM, ITOTCHHHOMETPUUCCKOM U (bOTOMeT-
PUYECKOM METOJaxX aHaIH3a.



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Cratuctuyeckas o0paboTKa pe3yiabTaToB aHain3a. OLieHKa MPaBWIBHOCTH PE3yJIbTaTOB B
aHaIUTHYECKOW xuMuK. Kputepuii BoCpon3BoAMMOCTH pe3yabTaToB. Buael nmorpemuocrei
aHanau3a.

Knaccudpukanus wmerogoB aHanm3a. KonuuecTBEeHHBIM aHAM3. XUMHUYECKHE U
WHCTPYMEHTAJIBHBIE METO/bl aHanu3a. MIHCTpyMeHTanu3anus KaKk IVIaBHBIM IIyTh Pa3BUTHL
aHaUTHYeCKol XuMuu. BeiOop MeTosa aHanusa.

TpeboBanus, NpeabaBIsieMble K peaklsM B TUTpUMETpUUYECKOM aHaiu3e. M3mepurenbHas
nocyna. CriocoObl BBIPaKEHHsI COCTaBa PaCTBOPOB M BBIUMCIIEHUE B PA3JIMYHBIX METO/AX
TUTPUMETPUYECKOro a”anu3a. TurpoBanue. Touka >KBHBAJCHTHOCTH M KOHEYHAs TOYKa
tuTpoBaHus. CTaHJapTHBIE U CTaHJIAPTU3UPOBAHHBIE pacTBOPHI. IlepBUUHbIE cTaHIAPTHI U
TpeOoBaHus, NpeabsBisieMble K HUM. DukcaHaibl. BTopuuHble (CTaHAAPTU3UPOBAHHBIE)
pacTBOpPbL. TOYHOCTH TUTPUMETPUYECKOIO aHAIU3a. FICTOUHUKHY TOTPEIIHOCTEHN.
Tutpumerpuueckuii ananu3. CymHocth Metoga. [IpsMoe u oOpaTHOE TUTPOBAHUE, THTPO-
BaHUE 3aMECTUTEINA. MeToAbl TATPUMETPUYECKOTO AHAIN3A.

KucnorHo-ocHoBHoe paBHOBecue. [IporonuThueckas TEOpUs KUCIOT M OCHOBAHMH.
KOHCTaHTBI KHCIOTHOCTH U OCHOBHOCTH, HOHHOE IIPOU3BENCHUE pacTBOpUTENd. BennunHa
pH kak ycioBue npoBeNeHUs aHAIMTUYECKUX peakuuid. bBydepHble pacTBOpbl, HX
WCIIOJIB30BAaHNE B AHAIMTUYECKON XUMHHU. ['Maponau3 cosel, ero pois B aHanuse. OakTopsl,
BJIMSIIOLINE HA INIyOUHY NPOTEKaHUs TUAPOIIUTUYECKUX PEAKIUIL.

Kucnorno-ocHoBHoe tutpoBanue. CymHocTh MeTona. IlepBuuHble cTaHIapThl Ui
pacTBOPOB KUCIOT U mienouei. CTanaapTU3aIus pacTBOPOB KUCIOT U mienoyeit. Touka Heit-
TPAJIbHOCTH, TOYKA 3KBUBAJICHTHOCTH U KOHEUYHas TOYKa TUTpoBaHMs. Berumcinenue pH B
pas3InYHble MOMEHTBI TUTPOBAHMS M MOCTPOEHUE KPUBBIX TUTPOBAHUS CHIIBHBIX M CIAOBIX
KHCIOT U OCHOBAaHMW. Poib MHIMKAaTOpPOB B METOAE KHUCIOTHO-OCHOBHOTO TUTPOBAaHUS.
Teopus unaukaropos. MHTepBas nepexoja okpacku uHaAuKaTopa. Ilokazarens THTpoBaHUA
uHAuKaropa. PacmpocTpaHeHHble MHIUKATOpbl. BblIOOp MHIuKaTOpa IJii YCTaHOBIJIEHUS
KOHEYHOM TOYKH TUTpoBaHMsI. OUIMOKN TUTPOBAHUS

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM M HMX NpUMEHeHHe B aHaiu3e. OCHOBHbIE
HEOPraHWYECKHE W OPraHWYECKHE OKHCIUTEIM W BOCCTAHOBMUTENN, HCIOJIb3YEMBIE B
aHanu3e. KoinuyecTBeHHas XapaKTepUCTHKA IIOJHOTHI IMPOTEKAHHWS OKUCIUTENIBHO-
BOCCTAHOBUTENBHBIX peakuuid. Bnusaue pH, kommuiekcooOpa3oBaHus u, 00pa30BaHUS
OCaZKOB Ha MIYOMHY MX TIpoTekaHus. Jcronp3oBaHME peakluil  OKHUCICHHUS-
BOCCTaHOBJICHHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIBLHOE TUTPOBaHUE. MeETObl aHaIM3a: EPMaHTaHATOMETPHS,
fionomeTpuss, auxpomaromerpus. Ilepmanramaromerpus.  Momomerpus. Mumumkatopsl,
IPUMEHSEMbIE B  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX METOAAX: cleuupuyecKkue u
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE.

KommuiekcHble coeauHEHMsT W OpraHuyeckue peareHTbl. (CBOHCTBA KOMILUIEKCHBIX
COCIMHECHU, UCIIOJIb3yEMBIE B AQHAJIMTUYECKON XUMHH. Hcnons3oBanue
KOMILIEKCOOOpa3oBaHUs JJIsl ONpEAETICHHUs, MAaCKMpPOBAHUS HMOHOB, JJsI PacTBOPEHUS
OCaJIKOB, JJIsl W3MEHEHHs mNoTeHuuana u jAp. OCOOEHHOCTH KOMIUIEKCOOOpa3yIOIUX
OpraHMYeCKUX peareHToB. (OCHOBHBIE HANpPABJIEHUS HCIOJIb30BaHUS OPraHMUYECKUX pe-
areHToOB B XMMHUYECKOM aHaIu3e, HarboJiee paclpoCcTpaHEeHHbIE XMMUYECKUE PEareHThl.
KommiekconoMeTpuieckoe TUTPOBAHUE. KommiekcoHsl. O6mue CBOMCTBA
KOMIUIEKCOHAToB. Mcrmonb3oBanne komruiekcoHa-III.  Xemaromerpus. MHIuUKaTtopsl
Ornpenenenne 001IeH )KeCTKOCTH BOJIBI.



5.2. KoHTpOJIb cCaMOCTOATEIbHOI PadoThI

OreHka pe3yabTaTOB CaMOCTOSTEIBHOIN pabOThl OPraHU3yeTCsl CASYIOIUM 00pa3oM:

- IpopaboTKa y4eOHOro MaTepuaia (1o KOHCIIeKTaM, Y4eOHOW U HAyYHOH JIUTEpaType, dIIeK
TPOHHBIX Y4EOHBIX PECYPCOB);

- H3YYCHHE TEM TEOPETHYECKOTO Kypca, 3alUIaHWPOBAaHHBIX JUIS CaMOCTOSITEIBHOTO
OCBOCHHS;

- HarucaHue pedeparoB U BBHICTYIJICHUS C JOKJIAAaMH HA IPAKTUYECKUX 3aHSATUSX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBIIOJTHEHHE KOHTPOJIBHBIX paboT, YCTHBIE ONPOCHI, KOJUIOKBHYMBI,

- 3aIlIMTa OTYETOB IO Ja0OpaTOPHBIM paboTam.

- BBICTYIICHUE 1 3aIIUTa pedepara

- cJlaua dK3aMeHa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOH PadoThl

[Ipy BBINIOJHEHUU CAMOCTOSTEIILHOW PabOThl PEKOMEHIIYETCS MCIOJIb30BaTh OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JINTEPATYPY, METOINYCCKUE YKA3aHUS W pa3paboTKu Kaeaphl, a Tak ke
UHTEpHET-pecypehl (cM.11.6.1. — 6.6).

6. YU EBHO-METOANYECKOE U UTHO®OPMAILIMOHHOE OBECIIEYEHHUE
JUCHHUIIIINHBI (MO Y JISA)
6.1. OcHoBHast yueOHasl IMTEPaTypPa, HEOOXOAUMAS IJISI OCBOCHUS TUCHHUILINHBI

1. T.II. Xomuenko , M.K. llutoBuu. Heoprannueckas xumusi. M.: Boicmas mkona, 2013. 464
c.(50)

2. JI.K. Kuszes, C.H. Cmapeirun. Heopranundeckas xumusi. M.: [Ipoda, 2005. 591c¢.(94)

3. Kypc ananutnueckoit xumuu: yaeOHUK 1715t ctyq. By30B / MK, LuroBuu. — 10-e u3n. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranndeckas XUMHUs. BUOTeHHBIC 1 AOMOTCHHBIE JIEMEHTHI: yue0. TOcoOue JIIs CTY/I.
By30B / mof pex. B.B.Eropoga. — CII6.: JIanp,2009 — 320 c.(20)

6.2. lononHuTeIbHAS y4eOHASA JTUTEPATYPa, HEOOXOAUMAsA NJIsl OCBOCHHS JMCIUILTHHBI

1. B.B.Bounbxun. O6mas xumusi. OcHoBHo# Kype. CI16.: Jlanb. 2008. 464 ¢.(20)

2. Eropos B.B. Teopernueckue ocHOBbI Heopranuueckoit xumun. M.: Jlans. 2008. 192 ¢.(207)

3. Kycakuna, H.A. Amnamutnyeckas XuMusi W (PU3HKO-XMMHUYECKHE METOJBI AaHAJH3a.
[Onextponnsiit pecype] / H.A. Kycakuna, T.U. bokosa, I'.Il. FOcynoBa. — DnekTpoH. 1aH. —
HoBocubupck : HI'AY, 2010. — 118 ¢. — Pexum gocrymna: http://e.lanbook.com/book/4555
— 3ari. ¢ PKpaHa.

4. Eropos, B.B. Teoperuueckue OCHOBBI HeopraHuueckoil xumuu. KpaTkuil kypc s
CTY/IEHTOB CEeJIbCKOXO3HCTBEHHBIX BY30B. [ DEeKTpOHHBIN pecypc] — DnexTpoH. aaH. — CIIO.
: Jlanw, 2017. — 192 c¢. — Pexwum npocryma: http://e.lanbook.com/book/91304 — 3aru. ¢

9KpaHa.
5. bapkosckuii, E.B. OCHOBBI XuMHH OMOTEHHBIX 3JEMEHTOB. [DneKkTpoHHBI pecypc] / E.B.
bapkosckuii, C.B. TkaueB. — DnekTpoH. faH. — MuHck : "Beimitmas mxomna", 2011. — 192

c. — Pexum nocryna: http://e.lanbook.com/book/65488 — 3ari. ¢ skpaHna.
6.3.Pecypceol ceTn «AHTEPHET», HEOOXOTUMBbIE /1JIs1 OCBOECHHS THCIIUTITHHBI

1.0O6pa3oBarenabHbIE CAlTHI IO HEOPTraHUYECKON XUMUU C (IIell - aHuMaIueil:
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. bubimoreka UBI'CXA http://www.ivgsha.ru/about_the university/library/
4. EnuHoe OKHO I0CTyIa K 00pa3oBaTe/ibHBIM pecypcam http://window.edu.ru

6.4. MeToanueckue yKazaHusi JJisi 00y4arOIIHXCsl M0 OCBOCHHIO THCIMILINHBI

1) Haymoa W.K., Illyroa T.A., IllanoBamoBa T.A. MoHHOe mNIpPOU3BEICHHE BOJIBI.
Bonmoponnsiii mokaszarens. VMBanoBo: MBanoBckas I'CXA. 2005 Meroguueckoe
rnocooue

2) Haymosa U.K., llyroBa T.A., lllanoBanoBa T.A. Ctpoenue atoma. XuMHUECKasi CBS3b.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea , 2008 Metoaudeckoe mocooue

3) HaymoBa MW.K., IllanoBamoBa T.A., Kyssmmna T.A. PactBOpbI  35IEKTPOIUTOB
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea, 2014 r. YueOHoe mocodue

4) Haymora N.K., IllanmoBanoBa T.A. Kiaccel HeopraHuuecKux coeuHeHuil MIBaHOBCKas
I'CXA. um. akanemuka J[.K. bensesa, 2015 r. YueOHO0€ mocobue

5) U.K. Haymoma, T.A. IllanoBanoBa. JlaboparopHOo — mpakTHYeCKUe padbOThl IO
aHanuTudeckoi xumuu. KonuuecTBeHHBIH aHanu3: y4eOHO-METOA. mocodue /cocT. —
Hsanoso: UI'CXA. 2010 -52c.

6) Haymoa WM.K., IllyroBa T.A., JensioBa JI.H., IllanosamoBa T.A. Ananurudeckas
XUMHSL. MeTo bl Ka4YEeCTBEHHOI'O U KOJIM4YeCTBEHHOT0 aHaim3a. MBanoso: MI'CXA, 2008.
VuebHoe mocoOue.

7) HaymoBa W.K., Cy06otkuna W.H. OKHCIUTEIBHO-BOCCTAHOBHUTEIILHBIC PEAKIIHU.
HNBanosckas 'CXA. um. akagemuka JI.K. bensiea, 2015 r. YueOHoe mocodue

8) Haymosa U.K., [llanoBanoBa T.A. buorennsie anemMeHTsl. KadecTBeHHOE OIpe/ielicHHE.
HNBanosckas 'CXA. um. akagemuka JI.K. bensieBa, 2016 r. YueOHO-MeTO TOCOOHE

6.5. MHudopmanuoHHble CHPaBOYHbIE CHUCTEMbI, MCHOJIb3yeMble JUIA  OCBOEHUS
AUCHHUILIMHBI (MOAYJIs1) (IPH HEOOXOAMMOCTH)

1) DrexkTpoHHO-OMOIHOTEUHAst cucTeMa «JIaHby,

6.6. IIporpamMHoe o0ecnieyeHne, MCMOJIb3yeMoOe A 0CBOCHMS AU CHHIIIUHBI

- OnepanronHas cucrema tuna Windows

- [TakeT nporpamm obuiero nonszoBanust Microsoft Office

- UnTepuer-6paysepbl

7. MATEPHMAJIBHO-TEXHUYECKAST  BA3A, HEOBXOJIUMAS  JUISA
OCYIIECTBJEHMSI OBPA3OBATEJBHOI'O IPOIECCA TIO JMCHUILJINHE
(MOJTYJTIO)

No HauMeHoBaHMe CIENMATbHBIX
~ | MoOMelIeHnii* U MOMeIeHuH 15
CAMOCTOSATEIbHOI padoThl

Ocnamennocn; cneuraJbHbIX MOMeENIEeHUIT M MOMeleHrH aJ1s

1/ CaMOCTOSITeJLHOI PadoThI

1 |Vuebnas ayIUTOPHUS JUTsI [ yKOMILJIEKTOBaHA CTEIMATU3UPOBaHHON (ydaeOHoi) Mebenbio, HabopoM
MIPOBEACHUA 3aHIATHI JICKHUOHHOT'O | IEMOHCTPATUOHHOT'O 060py;:[013aH1/151 )44 y'-Ie6HO-Hal"J'IHI[HBIMI/I
THUIIA nocoOusiMM,  O0ECHEeUMBAIOIIMMU  TEMaTUYECKUE  WJUTIOCTPAIlHH,
COOTBETCTBYIOIIME pabodell mporpaMme JUCHUILIMHBIL, a TaKKe
TEXHUYECKUMHU CPEICTBAMH OOy4YeHUs (B TOM YHCIE, MMEPCHOCHBIMH),
CIIy)Xalllue Ui TpeACTaBICHUs Yy4eOHON wHpopManu OOJBIIONH
ayJTUTOPUU

2. |YueOnas ayIUTOpUs JUIsl | YKOMILJIEKTOBaHA CIelHanu3upOBaHHON (yuebOHolt) Mebebio,
HPOBEACHUS 3aHATUH CEMHHAPCKOIO|EPEHOCHBIMU TEXHHYECKUMH CPEICTBAMH OOYYEHHMS, CIyKAIIUMU JUIs
THIA, st IPYIIOBBIX U|npencraBienus  yueOHol  uHdopmaruu U JTAOOPATOPHBIM
MHJIMBUJIYaIbHBIX  KOHCYIBTAlHH, 0GopyOBaHMEM (anTeuKka MHAMBHAYyadbHas, | BBITSOKHOM mikad,

AL TEKYWIETO  KOHTPOMA  H\pecpr ananutrueckue BJIP-200 (6 mr), Becbl TexHryeckue (2 mr),
TIPOMEXYTOYHOHN aTTeCTaIlluu



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

®DOK-56, cymwibHBIN MmKap ) KOMIUICKTHI J1TaOOpaTOPHON
XHUMHYECKOU IMOCYAbI, IMIJIMTKA SJICKTPUYICCKA.

VYuebHast ayaAuTOpHst 115t
MPOBEJICHUS 3aHATUI
CEMHHAPCKOTO THUTIA,
MPAaKTHYCCKUX 3aHATHULL, IS
TPYIITOBBIX H UHIUBHIYaJIbHBIX
KOHCYJIbTaIlH, TEKYIIIETO
KOHTPOJIS U IIPOMEKYTOUHOM
aTTeCTalluy.

YKOMILJICKTOBaHA CIIEIUATN3UPOBaHHOM (YueOHOI) MeOembIo,
MIEPCHOCHBIMU TEXHUUECKUMU CPEACTBAMU O0YUCHHUSI U
abopaTopHBIM 000pyAOBaHNEM ( anTeyKa HHIWBUAyaIbHAs |
BBITSDKHOM mikada, Bechl ananutuueckue BJIP-200 (6 mT), Bech
texandeckue (1 mr), ®IK-56, cymuibHbIii mkad) KOMIUIEKThI
1a00paTOPHON XUMUYIECKOU MOCYABI, TUIUTKA
3IIEKTPUAYECKASL.

[Tomenenune
CaMOCTOSTEITHLHOM pabOTHI

TUTS

YKOMIUIEKTOBAaHO CHEIHaIn3NpOBaHHON (y4eOHOW) MeOenbo,
OCHAIICHO  KOMIBIOTEPHOH  TEXHUKOW C  BO3MOKHOCTBIO
nojkiroueHus K cetu "MHTepHeTr" M o0OecreyeHo IOCTYIOM B
ANEKTPOHHYIO nH(POPMAITIOHHO-00Pa30BaTEIHHYIO cpemy
OpTraHM3alNN

[Tomemienue aiist XxpaHeHUS U
PO UITAKTHIECKOTO
o0cCTyXKHBaHHS yIeOHOTO
000pyTOBaHUS

VYKOMIIJIEKTOBAHO CTICIIMAIN3NPOBAHHON MEOEIIBbIO ISl XpaHEHHS
000pYIOBaHHS U TEXHUYECKUMH CPEJCTBAMHU IS €TO
00CITyKBaHHS




«XUMUA»

1. Ilepedyenb kKomMneTeHUNi, opMUPYEMBIX HA JAHHOM JTale

1.1. Ounasa gpopma:

IIpunoxenne Ne 1
K pado4eil nporpaMmme no JucHUIInHe (MO1LYJI10)

®OH/] OLIEHOYHBIX CPEJICTB IO JUCIHUATLTAHE (MOYJIIO)

udp u nHaumenosanue | Wuankarop(bl) foctkenus komnereHmu / | Popma OrneHouHbIe
KOMIIETCHLIIUI IUTAHUPYEMBbIE Pe3yJIbTaThl 00yUeHHUs KOHTpOJIsT™ cpeacTBa
1 2 3 4
-1onk-1
JleMoHCTpUpYeT 3HaHHE OCHOBHBIX 3aKOHOB
MaTEMaTHYECKHX,  €CTECTBEHOHAYYHBIX M| VO T
obmenpodeccuoHanbHbIX JMCUMIUINH,| 1, 1 cem 1. Komrutex sl 5
TECTOBBIX 3aJJaHUI
OIK - 1 HEOOXOJMMBIX JIUIS PELICHHS TUIOBBIX 33/1a4 B| O, 2 ceM )
3, 3 cem ’
CriocoGes permats oOnactu arpoHOMUH, MPOU3BOACTBA,| 7> 3 KOMILICKTEL
THUITIOBBIE 331491 nepepaboTKu H XpaHCHUA KOHTPOJIBHBIX
npoeCCHOHANBHON  |CEIBCKOX03MCTBEHHON MPOIYKIIUH. 3a/IaHUi 10
JeATEeILHOCTH Ha OCHOBE BapuanTtam (KP) ,
sHanmit ocHoBHBIX  [M-20mk-1 K VO,T. | 3.Bompocsl mo
3aKOHOB HCHOJ’ILSyCT 3HaHUSA ~ OCHOBHBIX  3aKOHOB|p BJIP TeMaM (pagﬂeHaM)
MaTeMaTHYECKHUX, MaTeMaTHYECKMX M €CTECTBEHHBIX HayK mnsd| 3, ] cem | Aucummuusl (K)
CCTCCTBCHHOHAYYHBIX U |pelieHUs] CTAaHJAPTHBIX 3a7ad B arpoHoMuu,| I, 2 ceMm 4. TeMbI
obmenpodeccHOHATLHBIX NIPOM3BOJCTBA, IepepabOTKU M XpaHeHus| I, 3 ceM 11ab0paTOPHBIX
JUCTIMTLINH C N N pabor.
CEJIbCKOXO3SICTBEHHOM MPOILYKIIHH.
MPUMEHEHUEM 5. Tembl
UHQOPMAIIIOHHO- T3 pedepartos.
“YO0IIK-1
KOMMYHUKAIITMOHHBIX 0 K, YOT, 6. KoMmiekTsl
. [Mpumensier nHGOPMAIIMOHHO- P BJIP
TEXHOJIOTHH ’ IK3aMEHALMOHHBIX
KOMMYHHKAIIMOHHBIE TEXHOJIOTUH B PEIICHUH
OMMYHHKALMOHHBIC TEXHOMO petue 9, 1 cem BOTIPOCOB, 3K3.
TUIOBBIX 337124 B 00JIaCTH arpoOHOMMUH, 3,2 cem GHIICTEL
MIPOM3BO/ICTBA, TePepabOTKU U XpaHESHUS 9, 3 cem

CEIIbCKOXO3SIMCTBEHHOM npoaAyKINN

* Vkasvieaemca gopma xoumpona. Hanpumep: YO — ycemwuwni onpoc, K — xonnoxeuym, T —
mecmuposanue, P — peghepam, I — doxnao, K3 — keiic-3adaua, D — sk3ameH.

2. Iloxa3aTenu M KpPUTEpPHH OLECHMBAHUS C(POPMHUPOBAHHOCTH KOMIICTCHIHH HA JAHHOM
Jramne uxX (POpMUPOBAHUSA

Kpurepuu onennBanus™
[Toxazaren
u HEYJIOBJIETBOPUTENIBHO| YAOBIETBOPUTEIHHO XOpOouIOo | OTJIMYHO
HE 3a4TEHO 3a4TEHO
Ilonnota |YpoBeHb 3HaHui| MHUHIMaNbHO VYpoBeHp 3HaHWUN B|YpPOBEHb 3HaHUN B
3HAHUW  |HIKE MUHUMAaJIBHBIX|IOMYCTHUMBIH ypOBEHB|0ObEME, o0neme,
TpeOOBaHUM,  WMEJH|3HAHUH,  JOMYLIEHO|COOTBETCTBYIOIIEM COOTBETCTBYIOLIIEM
MECTO rpyOBIe|MHOTO HEerpyObIX|Iporpamme nmporpamme
OIINOKHU OIINOO0K MMOATOTOBKH, IMOJATOTOBKH, 0e3
JIOTTYIIEHO HECKOJIBKO|OMNOOK
HETpyObIX OMIHOOK




Hanynuune |IIpn pemennn|IIpogemonctpupoBan |[Iponemoncrpuposan |I[IporeMoHcTprpoBaH

YMEHUIl  |CTaHZApTHBIX 3a/lad HE|bl OCHOBHBIE YMEHUs,[bl  BCE  OCHOBHBIEBI  BCE  OCHOBHBIE
MIPOIEMOHCTPUPOBAHBI | PEILICHBI TUIIOBBIE|YMEHUS, PELIEHBl BCE|YMEHHs, PELIEHBI BCE
OCHOBHBIE  YMEHHS,|33/la4l C HErpyOBIMH|OCHOBHBIE 3aJayll C|OCHOBHBIE 33/a4d C
MMeIH MECTO TpyOble|omuoKamu, HerpyObIMH OT/ICTbHBIMHA
omunOKu BBITOJIHEHbI BCe|omunOKamHy, HECYIIECTBEHHBIMU

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

MOJTHOM 00BeMe 3aJaHUsl B  IIOJTHOM BBIIIOJTHEHBI BCE
00beME, HO[3aJaHMsI B  IIOJHOM
HEKOTOpHIE cloOobeme
HeJ04YeTaMu

Hanuuue |[Ipu pemenun| Umeetcst ITIponemonctpupoBan |[IpoaemMoHcTprupoBaH

HaBBIKOB |CTaHIAPTHBIX 33Ja4 HE|MUHUMAJIbHBIH HA0Op|bl 0a30BblE  HAaBBIKH|bI HaBBIKH npu

(BnageHue |IpoAEMOHCTPUPOBAHBI [HABBIKOB JUISI PEILICHHUS [IPU pelIeHUH [pelIeHUH

OMBITOM) |0a30BbIC HaBBIKY,|CTAaHAAPTHBIX 3a/ad C|CTaHJAPTHBIX 33Jad C|HECTaHJAPTHBIX 3ajad
MMEIH MECTO TPyObIe|HEKOTOPHIMHU HEKOTOPBIMU 0e3 OIIHOOK u
OLMOKH HeJ04YeTaMu HeJ04YeTaMu HEJ0YETOB

Xapaxtep |Kommerenmus B|Cthopmuposannocts  |ChopmupoBaHHOCTh | CPOpMHPOBAHHOCTD

UCTHKa  |[IOJHOH  Mepe  HE|KOMIIETCHLIUHU KOMIIETCHIIMHU B LIEJIOM |KOMIIETeHLIUT

chopmupo |chopMupoBaHa. COOTBETCTBYET COOTBETCTBYET MIOJTHOCTBIO

BaHHOCTH |MIMeromuxcss 3HaHWH, MUHUMAJIBHBIM TpeOOBaHUSIM. COOTBETCTBYET

KOMIIETEH |YMEHUH, HaBBIKOB| TpeOOBAHUSIM. Wmeromuxcst  3HaHUM, | TpeOOBaHUSM.

1145071 HEJIOCTATOYHO st Imeromuxcst  3HaHUM,|yMEHUM, HaBbIKOB H|Meromuxcs 3HaHUIA,
pelieHus YMEHUI, HaBBHIKOB B|MOTHBAllMU B II€JIOM|YMECHUH, HABBIKOB U
MIPaKTHYECKUX LeJIoM JOCTATOYHO|IOCTAaTOYHO JUISI MOTHBAallUM B TIOJTHOU
(mpodeccHoHaNBHBIX) | IS PpelIeHNs |peIIeHHS Mepe IOCTaTOYHO IS
3ajga4 MPAKTUIECKUX CTaHJApTHBIX peLICHUs  CJIOKHBIX

(mpodeccroHaNBHBIX) |TPAKTHUECKUX IIPaKTUYECKUX
3amady, HO TpeOyercs|(mpodeccHoHaNbHBIX) ((TpodeccCrnOHaTbHBIX )
JOTIOJTHUTEIIbHAS 3ama4y 3a1a4

MPaKTHKa o

OOJIBIIMHCTBY

MIPAKTUYECKUX 33734

YpoBeHb

chopmupo

BaHHOCTH Husknii Huxe cpennero Cpennuit Bricokuii

KOMIIETCH

Ui
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3. OneHo4YHbIE CpeACTBa
ITo HI/I)KGHPHB@JIGHHO?I CXEME MPHUBOIATCA THUIIOBBIC KOHTPOJIBHBIC 3aaHUA HJIM WHBIC

MaTCpHraJibl,

HCO6XOI[I/IMBIC JJId OILICHKH 3HaHPII>i,

YMEHUH,

HaBBIKOB U (WJIM) OMbBITa

JESTEIIbHOCTH, XapaKTePU3YIINUX C(HOPMUPOBAHHOCTh KOMICTCHIIMNA Ha JAaHHOM 3Tare (CM.
Tabnumy 1).

3.1.

Tect

3.1.1 Bonpocsl TecToB 3aKpbITOro Tuna 1 us 4:
(BBIOpATH OIMH MPABUJIBLHBINA OTBET U3 YeThIPEX NMPeaI0KeHHbIX)

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

1. K QJICKTPOJIUTAM OTHOCUTCA:

a) caxap 0) okcua meaum (II) B) okcun yraepona (IV) r) constnast kucimora




2. ®opmyna craboro AMEKTPOIIHUTA!

a) CuCly 0) HCl1 B) H2SO4 r) HS
3. BemectBa, KOTOpBIE ITPU TUCCOIMAIIMKA 00Pa3yIOT B KAY€CTBE KATHOHOB HOHBI BOJIOPO/IA,
SIBIISTFOTCSI
a) KUCIIOTaMH ~ 0) COJISIMH B) HIEJIOYaMHU ') OKCHJIaMH

4. BemecTtBo, KOTOPOE B pacTBOPE MOTHOCTHIO PACIIaaeTCs Ha HOHBI.
a) aMMuaK 0) Boma B) CEpHas KUCJIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHEBI SBIISIOTCS aHUOHAMH B paay:

a) CI', SO, 2 , NO3~ B)H', Na*, Ca?
6)Cl ,H*, K' r) COs% ,Ca? ,NOs

6. HauGospiiee ynciio KaTHOHOB 00pa3yeTcs MpU AUCCOMMAIMN 1 MOJTb
a) AICl, 6) H,S B) NagPO, r) Mg(NO3),

7. OAHOBPEMEHHO HAXOJUTHCSI B BOJJHOM PAacTBOPE He MOTYT HOHBI
a)Zn” u OH" 6) Zn*'u CI, B)Na*u SO,> r1)K' u NOg
8. CymMma k03(pPHUIIMEHTOB B ypaBHEHUU IJIEKTPOIUTUYECKON AUCCOIMALIUU CyNb(ara jkene3a
(IIT) paBHa
a)3 0) 4 B) 5 r) 6
9. K HeaneKTpoaruTaM OTHOCUTCS:

a)caxap ©0) XJOpHI HaTpHsl B) THAPOKCHJI HATPUS T) CEpHAS KUCIOTa
10. ®opMyia CUIIBHOTO 3IEKTPOJIUTA

a) HySO3 6) CaCOs B) HNO3 r) Cu(OH),
11. BemectBa, KOTOpBIE IPU JUCCOLUAIIUN 00Pa3yIOT B KAUECTBE AHMOHOB TOJIBKO THIPOKCHI-
WOHBI, SIBJISIFOTCS

a) KUCIIOTaMH 0) costMu B) IIEJI0YaMU ') OKCHJIaMH

12. BeriectBO, KOTOPOE B paCTBOPE MOJHOCTHIO pacraacTcs Ha HOHBI.
a) Boja B) COJISTHAsI KUCJIOTa
6) oxcun yraepoaa (IV) T') THAPOKCH]I TFOMUHUS

13. Bce MOHBI SIBISIOTCS KATHOHAMU B PSAY:

a) CI, S04 2 , NO3~ B)H', Na*,Ca?
6)Cl ,H', K r) COs2 ,Ca? ,NO;s

14. Hauboubliee 4ncio aHMOHOB 00pa3zyeTcs pu Auccouranuu 1 Moiib
a) AICl, 6)Mg(NO3),  B) Na,COs r) NazS

15. OnHOBpEMEHHO HaXOAUTHCSA B BOAHOM PACTBOPE HE MOTYT HOHBI
a) Ba*" u SO, z 6) Zn**u CI, B)Na* u OH r) K" u NOs
16. Cymma kod>(ppuIIMEHTOB B ypaBHEHUU JJIEKTPOJUTHUYCCKON AWCCOLMAIIMM HHUTpATa
ATIOMUHUS paBHA
a)3 0) 4 B) 5 r)6
17. K snexTposnTamMm OTHOCHUTCS:
a) BoJ1a 0) xmopun meau (1) B) caxap r) okcun yraepoja (IV)

18. ®opmyna cmaboro JIeKTPOIUTA:



a) CUC|2 6) NacCl B) H,SO,4 F) H,CO3

19. BemecTBa, KOTOpBIE MTPH AUCCOIUAIIMHA 00Pa3yIOT B Kaue€CTBE KATHOHOB HOHBI BOJAOPO/IA,

SIBIISTFOTCSI
a) KUCJIOTaMH 0) consimu B) IIEJIOYaMHU ') OKCHJIaMH

20. BemiecTBo, KOTOpPOE B pacTBOPE MOJHOCTHIO PACHaaeTCsl Ha HOHBI.
a) CoJIsTHasl KHCIIOTa B) ruapokcu xemne3a(Ill)
0) Boma T') THAPOKCHUJI IIUHKA

21. Bce MOHBI SBIISIOTCSI aHUOHAMM B PAY:

a) CO3% Ca? ,NOs B) Ca?', H,Na"*
6)Cl ,H', K' r) CI,, S04 , NOg~

22. HamGoJpIee 4uciio KaTHOHOB 00pa3yeTcs P AUCCOIUANK 1 MOJIb
a) NaS 0)Mg(NOs3), B) K3PO, r) AlCl3

23. OI[HOBpeMeHHO HaxXOIUThCsA B BOOHOM pacTBOpPE HE MOFyT HOHBI

a)Ba®* u SO,> 6) Zn®u CI, B)Na'u SO,2 1K' u NOs
24. Cymma ko3h(PUIMEHTOB B YpaBHEHUHM OJICKTPOIUTHYECKON HCCOLMALINN
AJIFOMHUHUSA paBHA

a) 3 6) 4 B) 5 )6

25. K HeanieKTpouTaM OTHOCUTCS:

a) TUAPOKCUJ HATPUSL B) XJIOpUJ] HATPUS
0) oxcup yraepoza (IV) I') cepHas KUCIIOTa
26. ®opmyna CUIBHOTO JIEKTPOJIUTA
a) H,SO, 6) CaCO3 B) H,S F) FE(OH)Z

27. BemecTBa, KOTOpbIE IPU TUCCONMAIIMN 00pa3yIOT B KAYECTBE AaHHOHOB TOJIBKO
THJIPOKCUI-UOHBI, SBIISIOTCS
a) COJIIMU 0) kucoTaMH  B) LIEJIOYAMHU I') OKCUJaMH

28. BCIJ_ICCTBO, KOTOPOEC B paCTBOPC MOJIHOCTBIO pacCiagacTCs Ha HOHBI.

a) okcu xkenesa (I11) B) KapOOHAT KalbIUs
0) okcun yraepona (IV) ') TUAPOKCHU HATPUS
29. Bce MOHBI SBISIOTCS KATUOHAMU B PAY:
a) CI, S04 2, NO3~ B)H', K*, Na?
6)H*, K', Cl r) NOs™, CO;2 Ca?
30. HauGopIiee 41ciio aHHOHOB 00pa3yeTcs Mpu Juccorranuu 1 Moib
a) FeCl3 0) Ca(NO3), B) Na,COs; r) Na,S

31. OIIHOBpeMeHHO HaxXOJUTHCA B BOJHOM paCcTBOPE HE MOT'YT MOHBI
a)Na® un SO,° 6) Zn*u CI, B)AI* w OH )K" u NOg

cynbs(ara

32. CYMME[ KOB(I)(l)I/II_II/ICHTOB B YpaBHCHUH BHCKTpOHHTHQCCKOﬁ AUCCOLIMAalIlMU HUTpPATA KCJIC3a

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



3.1.2. MeToan4yeckne MaTepuabl

TectupoBanue i TEKYIIEH OIEHKU yCIIEBAEMOCTH CTYIEHTOB MPOBOJIUTCS B popMe

OymaxkHoro tecta. CTyAeHTY MpeasiaraeTcsi OTBETUTH Ha 14 BOMPOCOB 3aKphITOro tumna 1 u3 4-x.
OO6miee Bpems , OTBeIeHHOE Ha TecT 20 MUHYT

Tect mpoBepsieTCs B pyIHOM PEKUME M OI[EHKA COOOIIAETCS CTYACHTY HE MO3HEE 3aHATH

CJIETYIOILIETO 3a TeM, Ha KOTOPOM MPOBOJIUJICS TECT.

3.2. YcTHBbIit onipoc
3.2.1. [lepeyeHb BONPOCOB /IVIsl YCTHOI'O ONPOCA MO CJAeAYIOIINM TeMaM:

TeMa «OcHOBHBIE 32aKOHBI ¥ IOHATHA XUMHN)

1. XuMuueckue IBJIeHUs U IMPpONHECChI, KaK MPOABJICHUC XUMHUYCCKOTO ABHUXKCHUA MAaTCPHUU.
2.XuMHUYECKUH XapakTep OHMOIOIMYECKHX 3aKOHOB.

3. OcHOBHBIE TIOHATHS: MOJIb, MOJISIPHASL Macca, MOJISIPHBIA 00beM Ta30B, Yucino ABoraapo.
OxBuBajieHT. MoisipHast Macca 3kBHUBaseHTa. PaKTOp SKBUBAJIEHTHOCTH.

4.3aK0H PKBUBaJECHTOB. HpO?IBJICHI/Ie 3aKOHA DKBUBAJICHTHBIX OTHOIIICHUI B Y KHBOM OpraHu3Me.

Tema «KnHeTHKa XMMHUYECKHX IMPOLECCOB»

1.OCcHOBHBIE MTOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIU.

3.3akon gedctBus Macc. KoHcraHTa CcKOpocTH. MOJEKyIsIpHOCTh peakuuu. DakTopsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOH peaKkiuy.

4.3akon Bant-I'odda. Temneparypusiiit koaddunuent. [Ipumenenue npasuna Bant-T'odda ans
IIPOrHO3MPOBAHHOIO XpaHEHMsI JIEKapCTBEHHBIX IpenaparoB. BiusHue Temneparypbl Ha
CKOPOCTh OMOJIOTMYECKUX MPOIIECCOB.

5.®@oroxumuueckue peakuuu. @otocuHTe3 B Ouonormyeckux cucremax. Karamuz. depmenTsl,
KaK KaTalnu3aTopbl OMOXUMHUYECKUX MTPOLIECCOB.

6. Xumnueckoe paBHoBecue. KoHcranta paBHoBecus. CMelleHHE XMMHYECKOTO PaBHOBECHS.
[Tpunauun Jle-Ilarense.

Tema «PacTBOpPBI»

1. CriocoOnI BeIpaKeHUsI KOHIIEHTPAIIMK PacTBOPOB. PacTBOPUMOCTH TBEPABIX, )KUJKHUX U
ra3o00pa3HbIX BEIIEeCTB. PACTBOPUMOCTD T'a30B B KPOBU U TKAHEBBIX )KUIKOCTSIX.

2. KonnuratuBHbie CBOMCTBA PaCTBOPOB HEANEKTPOJIUTOB. 3akoHbI Payis. D0ynrockonuaeckas
Y KPUOCKONMYECKAast KOHCTAHTA PACTBOPUTEIIA..

3.0cmoc. OcmoTtuyeckoe naBieHue. Poiib OCMOTHYECKOrO JaBi€HUS B OMOJOTMYECKHX
cucreMax. Typrop. [Iimazmonus.

4.PoJib BOJTHBIX PACTBOPOB B OMOJIOTHUYECKUX CUCTEMAX.

5.CBoiicTBa pacTBOPOB 3J1EKTPOIUTOB. M30TOHMYECKHIT KO3 PUIIMEHT ero pUu3nYecKuil CMBbICI.
6. Teopust >MEKTPOTUTHUECKON aucconManuu. Poilb THUIpaTallid MOHOB B OWOJIOTMYECKHX
cucremax. CuibHbIE U ciadble 37eKTpoauThl. CTeneHb TUCCOLNalii; KOHCTAaHTa AUCCOUAIIIH.
7. IIporonuTHueckoe paBHOBecHE B Bojie. BomopoaHblii mokaszaress. PaBHOBecHE COCTOSTHUS B
pactBopax ampoauToB. Biausiaue pH - cpeapl 1 HOHHOM CHITBI pacTBOpa Ha OMOXUMUYECKHE
IIPOLIECCHI.

8.IIpoTonuTnyeckoe paBHOBECHE B peaklMsAX coybBou3a. ['uaponus coneil. CreneHs u
KOHCTaHTa rUApoan3a. [ uapoauTuyeckue nporecchl B d)KUBOM OpraHU3MeE.



3.2.2 MeTtoau4yeckue MaTepHabl
Kpurepun oieHkn ycTHOro onpoca
«OTJIMYHO» BBICTABISIETCS 00YYaIOLIEMYCsl, €CIIH OH YETKO BBIPAKAET CBOIO TOUKY 3PEHHS
[0 paccMaTpUBAa€MbIM BOIPOCaM, MPUBOJS COOTBETCTBYIOIIME (DaKTHUECKHE JIOBOJIBI U
HPUMEPEL.

«XOpOLIO» BBICTABISIETCSI 00y4aroOIIeMycsl, €ClId OH JOIMYCKAaeT OTIEeNbHbIE HEOOJbIINE
HCTOYHOCTH NOIrpCUIHOCTHU IIPU OTBCTC.

«YJAOBJIETBOPUTEJIbHO» BBICTABIIACTCA oOOydarIleMycs, €cliM OH OOHapyXUBaeT
po0OeIbl B 3HAHUSAX (AKTUIECKOTO0 M OCHOBHOTO Y4e€OHO-IIPOrPaMMHOTO MaTepHalia u3y4aeMon
JUCIUTUIAHBI.

«HEyI0BJETBOPUTEJIBbHO» BBICTABIIAETCA OOydarolleMycs, €Cld OH OOHapyXMBaeT
CYLIECTBEHHBbIE MPOOETbl B 3HAHUSX OCHOBHBIX TEOPETUYECKHUX IOJOXKEHUH yueOHOU
AUCHUIINIMHBI, HCYMCHHC C IIOMOLIBIO IperioAaBaTeyid IOJYYUTh IIPABUJIBHOC PCHICHUC
KOHKPETHON MPAaKTHUYECKOHN 3aaul U3 YKcia MPeayCMOTPEHHBIX paboueil mporpaMmoil yueOHoi
JUCLATIINHBI.

3.3. Ycrusbiii onpoc (KosutokBuym)

3.3.1. Ilepeyenb BONPOCOB /1Jis1 YCTHOIO ONMPOCa KOJLIOKBUyma 1,2,

KosutoxkBuym 1
1. XuMuyeckue sIBIeHUs U IPOLECCH, KaK MPOSIBIIEHUE XUMUYECKOTO JIBUYKEHUSI MaTEpUU.
2.XuMHUYEeCKUH XapakTep OMOJI0IHYECKUX 3aKOHOB.
3. OcHOBHBIE IOHATHS: MOJIb, MOJISIPHASL Macca, MOJISIPHBIA 00beM Ta30oB, Yucino ABoraapo.
OkBHBaJIeHT. MossipHast Macca SKBHUBajeHTa. PaKkTOp 3KBUBAJIEHTHOCTH.
4.3akoH 3kBUBaNIEHTOB. [IposiBIeHNE 3aKOHA SKBUBAJIEHTHBIX OTHOIIEHUH B )KMBOM OpraHU3MeE.
5.0OCHOBHbBIE OHATHS XUMUYECKON KUHETUKH.
6.CKOpOCTh XUMHUUECKHUX PEAKIIHI.
7.3akoH gneictBusg Macc. KoHcraHTa ckopocTH. MounekynsipHOCTh peakuuu. Dakropsl,
BJIUSIIOLIME HA CKOPOCTh XUMUYECKOHN peaKkiuu.
8.3akon Bant-T'odda. Temneparypusiit kosddunuent. [Ipumenenue npasuina Bant-I'odda ms
IIPOrHO3MPOBAHHOTO XpaHEHMsI JIEKapCTBEHHBIX IpenaparoB. BiusHue Temneparypbl Ha
CKOpPOCTh OMOJIOTUYECKUX MPOLIECCOB.
5.®@oroxumuueckue peakuuu. @otocuHTe3 B Ouonormyeckux cucremax. Karamuz. depmenTsl,
KaK KaTalnu3aTopbl OMOXUMHUYECKUX MTPOLIECCOB.
6. Xumnueckoe paBHoBecue. KoHcranTa paBHoBecus. CMelleHHE XMMHYECKOTO PaBHOBECHS.
ITpunuun Jle-Ilarense.
7. 13 okcumos BaO, K0, TiO,, Ca0, Al,03, MgO, ZnO BeibepuTe 1Ba OKCHIa ¢ HanboJee
BbIPaKCHHBIMU OCHOBHBIMH CBOMCTBaMH. Y Ka)KUTE BaJICHTHBIE 3JIEKTPOHBI BHIOPAHHBIX
DIIEMEHTOB
12. TemnepatypHblii ko3¢ duureHT peakuuu paBeH 2. Ha ckosibko rpaaycoB HEOOXOAUMO

MOBBICUTbH TEMIIEPATYPY, YTOObI CKOPOCTh PEAKIIMK BO3pOcCia B § pas.

13.0npenennuth 4ucao Mojell U 4uciao Moiib 3kBUBajeHTOB: 10 r cepHoil kucimore, M 50 r
cynbdara xpoma(lll).

Konnoksuym 2
1. CriocoOnI BeIpaXKeHUsI KOHIIEHTPAIIMK PaCTBOPOB. PacTBOPUMOCTH TBEPABIX, JKUJKHUX U
ra3o00pa3HbIX BEIIEeCTB. PACTBOPUMOCTD T'a30B B KPOBU U TKAHEBBIX )KUIKOCTSIX.
2. KonnuratuBHbIe CBOWCTBA PACTBOPOB HEIJIEKTPOJUTOB. 3aK0HBI Payist. D0ymrnockonmmieckas
Y KPUOCKONMYECKast KOHCTAHTA PACTBOPUTEIIA..
3.0cmoc. OcMmoTnuyeckoe naBiieHHE. POJIb OCMOTHYECKOI'O MaBJIE€HUS B OHOJOTHYECKHAX
cucremax. Typrop. [1nazmonus.
4.Ponb BOJIHBIX PACTBOPOB B OMOJIOTHYECKUX CUCTEMaX.



5.CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB. 30TOHNYECKN KOA(PPHUIIMEHT ero GU3nIeCKuid CMBICII.
6.Teopust SIEKTPONUTHYECCKON IucconManuu. Ponb rugpaTalid MOHOB B OHMOJIOTHYECKUX
cucremax. CuibHbBIC U cliadbie 37eKTpoauThl. CTEeNneHb NUCCOMMAIINN; KOHCTAHTA TUCCOIHAIINY.
7. IlpoTonuTtrueckoe paBHOBecHE B BojJe. Bomopoanblil mokaszatens. PaBHoBecue cOCTOSHUS B
pactBopax ampoinToB. Biusiaue pH - cpenbl 1 MOHHON CHITBI pacTBOpa Ha OMOXUMUYECKUE
MIPOLIECCHI.

8.IlpoTonuTHyecKkoe paBHOBECHE B PEAKIUAX coJibBONU3a. ['uaponus conet. CteneHs u
KOHCTaHTa rUApoin3a. I uapoanTuyeckue nporeccsl B d)KUBOM OpraHu3Me.

9.0cHOBHBIE TIOJIOKEHUS U MIOHATUS KBAHTOBOM MEXaHUKHU. DJIIEKTPOHHOE 00JIAKO.
XapakTepucTruKa YHEPreTUYECKOT0 COCTOSIHUS 3JIEKTPOHA KBAHTOBBIMU YHCIIAMMU.

10.ITpunnun Hanmenpineit sueprun. [Ipasuno Kieukosckoro. [Tpunuun [aymu. [TpaBuno
I'ynna.

11.31eKTpoHHBIE U 3NIEKTPOHHO-Tpaduueckue Gopmyibl aTOMOB. Sapo aTroma.

12. Ilepnonuueckuii 3akon J1. V1. MeneneeBa u ero TpakToBKa B CBETE KBAaHTO-MEXaHUUECKOU
Mojienu aroma. CBoOMCTBa aTOMOB AJIEMEHTOB (PaJnyC, SHEPTUs HOHU3AIUH, SHEPTUs CPOACTBA K
AJIEKTPOHY, IEKTPOOTPULIATETLHOCTH ).

13.ITpuposa XMMUYIECKOM CBsA3M. MeTo/1 BaJICHTHBIX CBs3el. [ mOpuan3ays aTOMHBIX
opOuTasneit u reomerpudeckast popmysna Monekyibl. «Curma» u « [1u » cBs3u.

14. Nonnas cBs3b. KoBanenTHas cBs3b. [unonbHblii MOMEHT. JlJIMHA CBSI3U, SHEPTHUS CBS3H,
MOJISIPHOCTH  CBSA3H.

15.Bonopoanast cBsi3b. (MEKMOJIEKYIsIpHAs U BHYTPUMOJIEKyIsgpHasi). bruojornueckoe 3HaueHue
Y POJIb BOJOPOJHON CBSI3H.

3.3.2. MeTtoguueckue MaTepuabl

Kpurepun onieHKH KOJJIOKBHYMa

«OTJIMYHO», BLICOKHH YPOBEHb

OOyuaromuiics noka3an IpOYHbIE 3HAHUSI OCHOBHBIX MOJIOKEHUH [0 TeME KOJIOKBUyMa
B paMKax paszzieia y4eOHOW AMCUUIUIMHBI, YMEHHE CaMOCTOSITENbHO pEIlaTh MPaKTUYECKUE
3aJa4u, J1e1aTh 00OCHOBAHHBIE BBIBOJIBI.
«XOpOo1I0», MOBbIIEHHbI YPOBEHb

OOyuaromuiics oka3an IpOYHbIE 3HAHHUSI OCHOBHBIX MOJIOKEHUH 10 TeMe KOJUIOKBHYMa
B paMKax paszjena y4eOHOM AMCUMIIIMHBI, YMEHHE CaMOCTOSITEIbHO pellaTb KOHKPETHbIE
IOpaKTUYEeCKHe 3aJjaud, MpeIyCMOTpPEeHHble paloueil mporpamMmoi, OpHUEHTHPOBATHCS B
PEKOMEH/I0BaHHOM CIIpaBOYHON JUTEpaType, yMEET MPAaBUIBHO apryMEHTUPOBATh MOJIY4YE€HHBIE
pE3yJIBTaTHI.
«Y/10BJIETBOPHUTEJIbHO», IOPOTOBbIil YPOBEHb

OOyuaromuiics TOKa3ajl 3HaHME OCHOBHBIX IIOJIOXKEHMH TeMbl B  Ipeaenax
COOTBETCTBYIOLIETO pasfesia y4yeOHOW JUCHMIUIMHBI, YMEHHE TOIYYUTh C IOMOIIbIO
npernojaBareis IpPaBWIbHOE pEIICHHE KOHKPETHOM NPAKTHMYECKOW 3aJaud M3 4Yucia
IPElyCMOTPEHHBIX B TEME, 3HAKOMCTBO C PEKOMEHIOBaHHON y4eOHO IUTepaTypoil.

3.4. PepepaTuBHbBIE padOTHI
3.4.1. CHIUCOK TEM PE®EPATOB
1. XumMus S — 371eMEHTOB, OMOJIOTHYECKOE 3HAUCHHE.

2. Xumus P — smeMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3. Xumus d — seMeHTOB, OMOIOTHYECKOE 3HAUCHUE.

3.4.2. MeTogu4eckue MaTepuaJbl



TMIPABHAJIA O®OPMJIEHMS M TOPSIIKE 3AINUTEHI PEGEPATA
MO ANCHUIIJINHE

«XUMHUS HEOPraHHYECKAass U AaHAJUTHYECKAA»
OOyuaromumiics BEIOHpaeT TeMy pedepara U3 MpeasioKeHHOTO CIHCKa (TYHKT
nporpammsl 5.1.) . B Teuenune cemectpa 10/mKeH ObITh MOATOTOBIICH OUH pedepaT. 3ammura
pedepaToB MPOXOANT Ha 3aHATUH, COTTIACHO KaJICHAAPHO-TEMAaTHIECKOMY TLIAHY.

TpeGoBanus k opopMmiIeHHI0 pepepaTta

B BepxHell yacTu TUTYJIBHOTO JIMCTAa yKa3blBaeTCid Ha3BaHUE y4ueOHOrO 3aBeJCHUS. B
KOTOPOM IPOBOJAUTCS 3a muTa pedepara. B menTpe nmcra pasmeniarorcs Ha3BaHHE Y4eOHOTO
npeaMera U GopMyIUPOBKA TEMBbI; UyTh HIKE - (paMIIKS, UMSI U OTYECTBO 00Y4aloIIerocs u ero
NPUHAIIEKHOCTh K KypCy U (aKyabTeTy, paMuiIus, UM ¥ OTYECTBO Mpenojasareis. BHu3y mo
HEHTPY YKa3bIBAIOTCSI Ha3BaHUE HACEICHHOIO MyHKTa, B KOTOPOM HamucaH pedepat, U roj] ero
HalMCaHMsL.

3a TUTYIBHBIM JUCTOM pedepaTa clieqyeT ero OrjiaBlIeHHe, KOTOpPOEe COCTOMT U3
YETHIPEX OCHOBHBIX 4YacTeW: BBEJIEHUS, OCHOBHOM YacTH, 3aKJIIOUYEHUS M  CIHUCKa
UCIIONIb30BAHHOM s HamucaHus pedepara maureparypbl. [lpu Hamuymu OpUITOKEHUN
uH(pOpMaLUs 0 HUX JIOJKHA COAEPKAThCS B OIJIABJICHUM.

Bo BBenenun pedeparta ykaszpBaloTCs I1elib pabOThI (MJIM HECKOJIBKO IIeNieil), a Takxke
3a/1a4d, KOTOpbIE TPEOYeTCsl pelnTh JUIsl €€ NOCTHKeHUsI. OObeM BBEIACHUS MOKET COCTaBIISAThH
JIBE-TPHU CTPAHUIIBI TEKCTA,

OcHoBHast 4acTh pedepara CONEPKUT MaTepUall, KOTOPBIH OTOOpaH 00yJarOIUMCs st
paccmoTpenus npobiaembl. OH MOXKET ObITH pa3feneH Ha naparpadbl. CpeqHuil 00beM OCHOBHOM
yactu pedepara - 10-15 cTpanu.

B 3axmouenun pedepata oOydarommiics CaMOCTOSTENBHO (OPMYIUPYET BBIBOJBI.
O0beM 3axntoueHus - 1-2 cTpaHuLibl.

B cmucke wucnonb3oBaHHOW Ui HamucaHus pedepaTa nuTeparypbl B an(aBUTHOU
MIOCJIEIOBATEIBHOCTH YKa3bIBAIOTCS BCE HCTOYHUKH, KOTOPBIMH IIOJIB30BAJICS OOyUYaIOMIMKACS
IpH MOATOTOBKE paboTsl, cornacHo TpedoBanusam ['OCT.

IIpoueaypa 3amuTsl pedgepara
3amura pedepata IPOBOIUTCS COTIACHO KaJCHAAPHO-TEMATUIECKOMY TUIAHY 3aHSTHH.
Pedepar npencrasnsiercs k 3amure Ha nuctax Gpopmara A4. TekcT Ha HUX JODKEH OBITh
OTIIEYaTaH Ha KOMIIbIOTEPE. B HCKITIOUUTEIIEHOM clTydae JIonmycKkaeTcs 3amura pedepara,
MPEJICTaBICHHOTO B pyKONUCHOM BapuaHTe. [Iporieaypa 3amuTel pedepara Ha SK3aMeHe
npeJcTaBisieT co0oil:
- BBICTYIUJIEHHE aBTOpa pedepara (10 10 MUHYT), B X0/Ie KOTOPOT'0 00yJaroIuics
JIOJKEH ITOKa3aTh CBOOOHOE BJIaJICHUE MaTePHUAIOM TI0 3asIBIICHHON TeMe;
- OTBETHI Ha BOMPOCHI MPEMO/IaBaTENsl U CTYIEHTOB TPYIIIHI.
[ToaroroBka u 3ammura pedepara OlIEeHUBAETCS B Oajuiax:
1. Odopmaenue (maxcumanvro 4 baiia)
1 Gam — pedepar pacnieyaTad U3 CETH UHTEPHET, C YKa3aHUEM CBOEH aMUiuu
2 Gamnna — pedepaT pacrevyaTtaH U3 CeTH HHTEPHET, COCTABIECHO COJIep KaHUe WU
CITUCOK JIUTEPATYPBI
3 Gaa — caMOCTOSITENTFHO HAMMCAHHBINA pedepaT, OTCYTCTBYIOT CCHUIKU Ha
HMCTOYHUKH HCTIOJIBE3YEMOU JTUTEPATYPhI B TEKCTE.
4 6anna — pedepart opopmIIeH 10 BceM TPeOOBaAHUSIM.
2. Bwicmynnenue ¢ doknadom (makcumanvho 4 o6anna)
1 Gayn — CTyIeHT, He OTPBIBASCh YUTAET JOKIIA]
2 Gayuta — CTYJICHT YUTAET JIOKJIaJl, MHOT/Ia OTPHIBAsICh OT TEKCTA, AT IMOSCHEHUS
3 Gana — CTYACHT JOKJIAIbIBACT CAMOCTOSTEILHO, MHOT 14 UCTIONB3YIO 3aMUCH




4 Gania — CTyIEeHT CBOOO/IHO BJIAJIEET MaTEPHAIOM, HE UCIIONB3YET MPU OTBETE 3aIUCH.
3. Omesembl Ha 60nPOCHL NPenooasamesii U 0OHOKYPCHUKOS. (MAKCUMALbHO 4 baina)
1 Gaym — CTYJEHT MIIET OTBET B pedepaTe U 3a4UTHIBACT €TO.
2 6amna — CTyAeHT naeT OJHOCIOXKHBINA OTBET (Z1a/HET)
3 6aina — CTyIeHT OTBeYaeT Ha OOJBIIMHCTBO BOTIPOCOB, COMPOBOXKAACT MOSICHCHUSIMH.
4 6ayuta — OTBETHI JIJaHbI HA BCE TIOCTABJICHHBIC BOMPOCHI. ¢ MOsiCHeHUsIMU. CBOOOTHO
OpUEHTHUPYETCS B TEME.

3.5. JIaGopaTopHbie padoThI
3.5.1. B paboueii nporpamme NpoX0XIESHHUS AUCIHUIUIMHBL MIPEIYCMOTPEHO BhInoiHeHne 10
nabopaTtopHbIX padoT . [IpumMepbr 1abopaTOPHBIX PabOT MPEACTaBICHBI HIKE

Jladoparopnasi padora Ne 1. KauecTBeHHble peaknuu HAa KATHOHbI U AHUOHBI
OMOreHHBbIX 3JIEMEHTOB. S- 3J1eMeHTHI.

OnbIT Ne 1. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE CBOMCTBA MEPOKCH/IAa BOAOPO/A.

B npobupky momemator 6-8 kamenb pactBopa nepmanranata kamus KMnO, wu 2-3 kamm
nByxHopMaibHoro 2H pactBopa cepHoii kucnotel HySO, . 3atrem mob6asbre 3-4 kammu 10%
pactBopa nepokcuna Bogopona H,O,. Kak m3meHutcs uBer pactBopa, 3amucarh B JKypHale.
CocTaBUTh OKHCIUTEIbHO-BOCCTAHOBUTEILHOE YPaBHEHUE JAHHON peaKIUu.

OnpiT Ne 2. I'napoJm3 kapOoHaTa HATPHS.

B mpoOupky momemaror 8-10 kamens aumctwin. Boabl W 1 kammo ¢eHon-(ranenHa, 3atem
MUKpOILITaTeseM 100aBiIsIIoT HecKoJbKO kKpuctauinkoB NapCOg3, pazmemnBator.

OTMeTUTh B KaKOW IIBET OKPACHUTCS pacTBOp (eHo-(hranenHa. 3anucarh ypaBHEHUE THIPOIIN3A
kapOoHaTa HATPHUS B MOHHOM M MOJIEKYJISIDHOM BH/IE.

Oupit Ne 3. O6napy:kenue karuona K*
I'excanutpokobansrat /III/ matpus - Naz[Co(NO2)s] B c1aboKuciioi ¥ HEWTpalIbHOU cpene
obpasyet c COJISIMH KaJIHsI KPUCTAUTHYCCKU I 0CasIoK K;Na[Co(NO,)g].

HMoHHBIM BUA:
2 K"+ Na" + [Co(NOy)s]* = K,Na[Co(NO,)s] |

B npoOupky BHOCAT 2 Karju KOHIEHTPUPOBAHHOrO pacTBopa xsopuna kanus KC1 u 2 xamm
CBEXEMPUTOTOBICHHOTO KoHIeHTpupoBaHHoro pactBopa Nas[Co(NOy)s]. Beimamaer ocamok
NaK;[Co(NOy)s]. Ecim ocamok He oOpa3yercsi, TO MOTHPAIOT CTEHKH MPOOMPKU CTEKJISTHHON
HaJIOYKOM. 3amnucatb IBET oOpa3oBaBIerocs ocajka.
Hanucath ypaBHeHHE peakMy B MOJIEKYIISIpHOU opMme.

OnbiT Ne 4. O0Hapy:keHUe 1<aT1z1011aMg+2

A) Enxue menovn BeIICISIOT U3 pacTBOPa colieit MarHus Oenblit aM(OpHBIi 0caoK THAPOKCH A
Mg (OH), Wonnsrii Bux: Mg?* + 20H = Mg (OH),|

B npoOupky BHOCAT 4 Karum pactBopa xiopuaa marauss MQCl, m 2-3 kamum pactBopa
ruapokcuaa Hatpust NaOH, nmpoucxoauT Beinagenue ocajaka. OTMETUTH I[BET OcajKa. 3anucarhb
yYpaBHEHHE PEAKIMH B MOJIEKYJISIPHOM opMe.

B) T'mnpodocdar natpust Na;HPO4  siBisieTcst XapakTepHBbIM PEaKTHBOM Ha MOHBI MarHMSL.
B pacTtBOpax copepxamux XJopua aMMOHUS, B IPUCYTCTBUU aMMHaka (aMMHauyHO-OydepHast
CMeCh) 00pa3yeTcss KPUCTATMYECKHH OcaZoK MarHuii-ammonwuii-pocdar. MoHHBIN Bun:
Mg?* + NH," + PO — Mg NH4PO,|

K 5-6 xammsm pactBopa xiopuaa marauss MgCl, nmpuGaBnsioT 2 xariy XJopuaa aMMOHUS
NH,Cl, 3atem 2 kamm pacTBOpa aMMHaka | IO KaIulsiM pacTBOp Harpus ruapodocdara



Na,HPO, Bemanaer kpucrammmdeckuii ocamok. OTMETHTH IIBET OCajKa. 3anucarb
ypaBHEHHUE PEAKIIUU B MOJIEKYISIpHON (hopme.

OnbIT Ne 5. Peakuusi 00HApysKeHUs] KATHOHA Ca*

Oxcanat ammonust — (NH4)C204 — 00pasyer ¢ CosiMu KaJlblius MEJIKO-
kpuctaummueckuit ocaiok CaC,04 MoHHbBIN BUA:

Ca®" +C,0,> =CaC,04]

K 5-6 xammam pacrBopa CaCl, mpumute 5-6 kamens pactBopa (NH4)C,04 peaxTHBa.
OOpasyercst ocanok. OTMETUTH LIBET OCajKa. 3alKcaTh YpaBHEHHUE peakLUU B MOJEKYISIPHON

dopme.

JlaGoparopuas padora Ne 2. KosimuecTBeHHbIH aHam3. Turpumerpusi.
Onpenesienne KapOOHATHON /BpeMEHHOI/ JKeCTKOCTH BOAbI

XKecTkocTh BoabI 00yCIOBICHA IPUCYTCTBUEM B HEll COJEN MarHus U KaJbIHs. KECTKOCTb
BOJABl  BbIpaXKaeTcs KOJUYECTBOM MWUIMIKBUBAJICHTOB HMOHOB KalblMsl M  MarHus,
conmepxkamuxcs B | murpe Boapl. OIWH MUJUTMAKBHBAICHT JKECTKOCTH OTBedaeT 20,04 wmr/n
WOHOB Kanbliusg wind 12,16 mr/m moHOB MarHus. Msrkas Boja COIEPKHUT < 4 MAKB/JI. HOHOB
KaJIBIUsl M MarHUsl, CPEAHEIKECTKAS - 4-8 MIKB/II, )KeCTKas 8-12  wpdkB/n.  CymmapHoe
coJlep’KaHUe PA3UYHBIX COJIEH KalbllMs M Marus oOyCIaBIMBACT OOULYIO *KeCTKOCTb BOJIBI.
OOmass  XKeCTKOCTb  BOJABI  NoJpas3fensercs Ha KapOOHaTHyl0 M HeKapOOHaTHYIO.
Hexkap6onaTHasi (IOCTOsSIHHAS) KECTKOCTh BOJIbI CO3[IA€TCsl MPUCYTCTBHEM B HEW XJIOPHUIIOB U
Cynb(paToB MarHusi M KaJublUs, a KapOOHaTHasi (BpEMEHHas)) - COJCp)KaHHEM B BOJC
TUAPOKAapOOHATOB 3THUX MeTalyioB. BceiencrtBue ruaponuza TUAPOKApOOHATOB BOJA HMEET
HICJIOYHYIO PEAKIUIO0, TO3TOMY MOKET OBITh OTTHTPOBAaHA KHCJIOTOW B MPUCYTCTBUU OJHOTO H3
KHCJIOTHO-OCHOBHBIX MHJIMKATOPOB (METO/ alluJUMETPUN).

Xon paboThI:

1) Hanuimte ypaBHEHUS pEakilii THIPOJIH3a MHIpOKapOOHATOB U UX
B3aMMOJIEVCTBUS C KUCJIOTOM.

1) Cobepute yCTAaHOBKY JJISl THATPOBAHHSI BOJIBI XJIOPOBOAOPOTHON KMCIOTOM.

2) TMumerxoit Ha 100 M TOMECTHTE HCCIEAYEMYIO BOAY B KOHHYECKYIO
koi0y, no6aBbTe K HCcienyeMoill Bojae 2-3 Kamiu METHJIOBOTO OPaH)XEBOTO.
[Ipu Hanuuuu OMKapOOHATOB KUJIKOCTh OKPACHUTCS B KEJITHIN IIBET.

3) OrTuTpyiiTe TPUTOTOBICHHYIO MPOOY PacTBOPOM COJISIHOW KHCIOTHI 0
nepexo/a KeJIToW OKpackh MHIAUKATOpPAa B OpPaHKEBYIO. TUTPOBaHUE BHITIOJIHUTE
HE MEHee TpeX pa3 M0 MONTY4YeHHs 3HAUYCeHUU, oTiaudaronmxcs He Oonee, yeM Ha (.1

ML
4)  PaccuuTaiite cpeaHee 00beMa XJIOPOBOIOPOAHON KHUCIIOTHI, 3aTPAYCHHOTO
, V,+V,+V
Ha THTPOBAHHE: V= %
5) PaccuuraiiTe KapOOHATHYIO )KECTKOCTH BOJIBI (MMOJIB/J):
K = C, (HCI)-V (HCI)-1000

K
VHZO

6) [Ilomp3ysce Tabnmuei KmaccuUKauu BOABI MO JKECTKOCTH, CHeNaiiTe
BBIBO/I, K KaKOM I'pyIilie OTHOCUTCS HcceayemMasl BoJa.
7) 3anumMTe MOJy4YSHHBIC PE3yJIbTaThl B TAOIUIY:
Ta6auua 4.1. Pe3ynabtarhl TUTpOBaHUS MPoOBI BObI pacTBopoM HCI

3.5.2. MeTtoanyeckue MaTepHaJIbl



B xonme BbimosHeHUs 1a0opaTOpHBIX paboOT cleayeT 4YETKO CleA0BaTh METOAUKE
BBITIOJTHEHHS] U CTPOTO COOJIIO/IaTh TEXHHUKY Oe3omacHOCTH. [Io UTOraM BBIOJIHEHHOW PabOTHI
odopmisieTcst OTUET.

Odopmitenne 1a00paTOPHON U MPAKTHYECKOI padoThI
[IpaBuibHO oopmiteHHas JlabopaTopHas paboTa JOKHBI COAepkKaTh B ce0e pa3ienbl:
e Ha3Banue paboThI
e OOopynoBaHHeE.
e [lenp paboTHI.
e X0/l BBIMOJIHEHUS paOOTHI.
e Pesynbrarhl HAOMIOCHHUI M BBIYMCIICHUHN B BUJIC TAOJIHII.

e VYpaBHECHHS XUMHUYECKHX PeaKIHi (Ipu HEOOXOIUMOCTH ).
BpIBOJI (10JDKEH COOTBETCTBOBATH 11€TTH PAOOTHI).

Kpurepun ouneHuBaHusi JIaOOPATOPHOIl U MPAKTUYECKON PadOThI
¢ OueHKa «OTJIUYHO)» CTABUTCS, €CIIH:

a) paboTa BBINOJIHEHA [10JTHO, IPAaBUIIBHO, 0€3 CYILIECTBEHHBIX OIIUOOK, ClIeNIaHbl BEIBOJIBI;

0) KCIIEPUMEHT OCYIIECTBIICH TIO IUIAHYy C YY€TOM TEXHHKH OC30MacHOCTH W TPABWII PabOTHI C
BEILECTBAMHU U IIPUOOpaMu;

B) UMEIOTCS OpPraHU3alMOHHbIE HABBIKU (IIOJIEPIKUBACTCS YUCTOTA pabouero Mecta 1 MnopsaoK Ha
CTOJI€, SKOHOMHO HUCIOJIb3YIOTCS] PEaKTUBBI).

e  OueHkKa «XOpOWIO» CTaBUTCS, ECIIH :

a) paboTa BBITNOJIHEHA TPABUIILHO, 0€3 CYIIECTBEHHBIX OMIMOOK, C/IEIaHbl BEIBO/IBI,

0) [OMyCTHMBI: HENOJHOTa IPOBEACHUS WM opOpPMJIEHHsI HKCIIEPUMEHTa, OJHa-/IBE
HECYIIECTBEHHBIE OIMOKH B TIPOBEICHUN WITH O(OPMIICHHHN SKCIIEPUMEHTA, B IIPAaBUIIaX pabOThI
C BEIIECTBAMU U IPUOOPaAMH.

e OneHka «yI0BJIETBOPUTEJIbHO» CTaBUTCS, €CIM JOIYIIEHbl OJHA-/IBE CYLIECTBEHHbIE
omuOKu (B XO/I€ JKCIEPUMEHTa, B OOBSACHEHUH, B O(GOpMIICHHUH pabOTHI, IO TEXHUKE
Oe3omacHocTH, B paboTe C BelecCTBAMU M MNpPHOOpaMu), KOTOpblE HCIPABIAIOTCA C
MOMOILBIO YUUTEIS.

e OueHka «Hey10J1eTBOPUTEIbHO» CTaBUTCS, €CIM JONYLICHbl CYIIECTBEHHbIE OMNOKHU (B
XO0JIe IKCIIEPUMEHTA, B O0OBSICHEHUH, B OOPMIIEHUU pabOThl, MO TEXHHKE 0€30MacHOCTH,
B paboTe C BellecTBaMH U IpuOOpamM), KOTOpbIE HE HCIPABISAIOTCS JaXKe MO0 yKa3aHUIO
YUUTEIS.

Bo Bcex ciywasx olleHKa CHUXaeTcs, eciii oOydaroluiicss He coOrofall IpaBUila TEXHUKU
0€30I1aCHOCTH.

3.6.01eHOYHBIE CPEICTBA K IK3aMEHY.
3.6.1.1. Bonpockl, BLIHOCUMBbIE HA IK3aMeH

1. CoBpemeHHas Teopusl CTPOEHUS aTOMa.

OCHOBHBIE TIOJI0KEHUS IPOTEKAHUS XUMHUUECKUX PEAKIIUN C TOUKU 3pEHHS
TEPMOJIMHAMHKH.

KavecTBeHHBIH aHaNu3.

[TnmaneTapHasi ¥ KBaHTOBO-MEXaHWYECKAst MOJIENIb CTPOCHHUS aTOMa.
[ToHsiTHE SHTATBINH.

Kakwue BemecTBa MOTYT SIBISTHCS OKUCIUTEISIMH: TIEPMaHTaHAT KaJlUsl, COJISTHAS
KHCJIOTa, IEPEKUCh BOJOPOAA, CEpHAast KUCIIOTA.

7. BoaoponHsblil moka3aTels.

8. JlpoOHBIN M cHUCTEeMAaTUYECKUI aHaJH3.

9. Tocrynatsl bopa.

10. 3axon I'ecca.

N
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11.

12.
13.
14.
15.
16.

17.
18.
19.

20.
21.
22.

23.
24,
25.

26.
27.
28.
29.

30.

31.
32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

BrusiHue pa3nuyHbIX GaKTOPOB HA TUAPOIIU3.

KonuuecTBeHHBIN aHAIN3.

JucniepcHble CUCTEMBI.

KBaHTOBBIE UnCHA.

OCHOBHBIE OHATHUS TEPMOJTUHAMUKH.

Hanucatb 1 ypaBHATH METOJIOM 3JIEKTPOHHOTO OaiaHca Peakifio: B3auMOJICICTBIE
BOJZIOPOZA C a30TOM.

HNonHoe paBHOBECHE BOJIBI.

OO0m1e NPUHLMIBI U BUJIBI KOJIMYECTBEHHOI'O aHAIU3A.

Bonopoanslii mokazarenb pacTBOpa paBeH 3, ONpeIeanTh KOHUEHTPALUIO0 HOHOB
TUAPOKCHUIIA B paCTBOPE.

Ou3nYecKuil CMBICI KBAHTOBBIX YHCE U UX HU(GPOBBIX 3HAYCHUI.

[TousTHE BHTpOIUM.

K kakoMy TUIy peaklmii OTHOCUTCS peaKlys B3aUMOJACHCTBUS MEU C CEPHOU
KHCJIOTOM: HAIlMCaTh €€ U ApI'yMEHTUPOBATh OTBET.

Bunsl runpoinusa.

I'paBUMETPUYECKUI METOT aHAIU3A.

Hanucatb u ypaBHATH METOJIOM 3JIEKTPOHHOTO OaaHca PeaKIfio: B3aUMO/ICHCTBHE
BOJZIOPO/JA C a30TOM.

Ornucanue 3JIeKTPOHHOM CTPYKTYpbl HA0OPOM KBAaHTOBBIX YHCEN.

Ouneprus ['n06ca.

Paccuurtate M, okucCInTENS M1 BOCCTAHOBUTEIS ISl PEAKLIMU: LIMHK + a30THAsl KUCJIOTA.
Hanmcars ypaBHEHHs THAPOIM3a 110 IEPBOM CTYIIEHHU: XJIOpUIA Kajlus, alieTaTa HaTpHUs.
VYka3zarb xapakTep cpessl.

Haiitu maccy mienoun (KoH), HEOOXOAUMYIO IS TOTHOU HeWTpanu3auuu 10r cepHoi
KHUCJIOTBI.

TuTpumMeTprUYeCKU aHaIN3.

[Tonumepsl U OIUTOMEpHI.

KomnieMeHTapHOCTD.

K kakoMy TUIy peaklmii OTHOCUTCS peaKlys B3aUMOACHCTBUS MEU C CEPHOMU
KHMCJIOTOM: HalMCaTh €€ U ApryMEHTUPOBATH OTBET.

ITpunuun Iaynu u 3anper Iaymnu.

[TonsiTHE CKOPOCTH XUMUYECKON PEAKIIUN.

Okucnenue u BoccTaHopieHue. [IpuBectu mpumepsl.

Hanmcars peakiuy rugponmsa o nepsoit crynenu: KCN, - cynbdara nunka.
IIpaBuiia KBaHTOBOM MEXaHUKH.

@DakTOpPBI, BIUAIOIMINE HA CKOPOCTh XUMUYECKON PEaKIINH.

I'mapomnus couneil.

VYKaxuTe, Kakie BEIECTBA MOT'YT SABJISTHCS BOCCTAHOBUTEISIMU: XJIOP MOJIEKYJISIPHBIM,
AHUOH XJIOPA, NIEPEKUCh BOOPOA, CEpHAst KUCIIOTA.

3aKOH SKBUBAJIEHTOB JIJIsl pEarupyoIIrX BEIIECTB.

Xumuueckoe U Gpa3zoBoe paBHOBECHE..

[TpuHIIMTT MUHUMYMa SHEPTUU U TIpaBUII0 XyH/A.

3aKoH JAEUCTBYIOIIMX Macc JIsi TOMOTE€HHBIX PEeaKIU.

ITopsinok ypaBuuBanus OBP.

Meton HeUTpaIU3aLKH.

ITonsiTHE O BEICOKOMOJIEKYJISIPHBIX COCTNHEHHUSIX.

[TpaBuiio KiieukoBckOro u noiay4deHue sHepreTudeckoro psiia Kineukosckoro.
3aKOH JIEUCTBYIOIIUX MACC JIJII T€TEPOrE€HHBIX PEaKIIHil.

VYcnoBust 06pa3oBaHus U paCTBOPEHUS OCa/IKOB.

VYKaXuTe OKUCINUTENb U BOCCTAHOBUTEND B PEAKLINN: B3aUMOJCICTBUE XKEJle3a C CEpHON
KHCJIOTOM.



54. HanummmTe TUAPOIIN3, YKAKUTE XapaKTep CPEAbl: XJIOPU HATPHSL, XJIOPHU]l aMMOHHUSI.
55. Toyka 3KBUBaJIEHTHOCTH.
56. OCHOBHBIE IOHATUA KAUECTBEHHOTO U KOJIMYECTBEHHOI'O aHAIM3a.

3.6.1.2. [Ipumepsl 32124, BLIHOCUMbIX HA IK3aMeEH:
1. Kakoe konmnuecTBO ocazika obpasyercs mpu B3aumoaeicteuu 100 r HuTpara cepedpa ¢ 50
T COJISIHOM KUCIJIOThI?
2.KonnenTpamus noHOB Bojopojia B pactBope 10-3 moup/in. Paccuuraiite ruapOoKCHIIbHBIN
II0Ka3aTelb.
3.CKOIBKO JUTPOB BOJBI HE0OXoauMo 100aBuTh K 1,5 1 0,5 H pacTBOpa Xjopuaa HATpHS,
yT00BI MoayuuTh 0,1 H pacTBop.
4 Haiitn maccy menoun (KOH), HEOOXOIUMYIO I TOJIHOM HerTpanmusamuu 10 r cepHOU
KHCJIOTHI.
5.BeIuuCINTh TPOLIEHTHYIO KOHIICHTpANKio | H pacTBopa XJjopujaa HaTpus (MIOTHOCTH 1,2
/M),
6.CKOJIBKO JTUTPOB BOJBI HE0OXoauMo m00aBuTh K 1,5 1 0,5 H pacTBOpa Xjopuaa HATpHS,
yT00BI OJTyuuTh 0,1 H pacTBOp.
7.Paccuntate M» OKMCITUTENS U BOCCTAHOBUTEIS AJIs PEAKIMH: [IUHK + a30THAsI KUCIIOTA.
8.Bomopoansiii mokaszaTelnb pacTBOpa paBeH 3, OMNPEACIUTbh KOHIEHTPAIMI0O HOHOB
TUIPOKCHUIIA B PACTBOPE.
9.0npenenuts 06beM 0,5 H cepHOM KUCTOTHI, HEOOXOAUMBIN JuIsi HeWTpanu3anuu 150 mi
0,1 1 pactBopa KOH?
10.Haiitu maccy mienouu (KoH), HEOOXOAUMYIO JUIsl MOJIHOW HedTpanu3auuu 10 r cepHOl
KHUCIIOTHI.
11.Hanucars ypaBHEHHUs peakLMil ruaposusa cojieil mo 1 CTynmeHu B MOJEKYJISIPHOM U
HMOHHOM BUJIE: - cyab(ara amomunus, - K28S.
12.Temnepatypublii kodpduuueHT peakuun paBeH 2. Ha cKombko rpaaycoB HE0OXOAMMO
MOBBICUTH TEMIIEPATypPy, YTOOBI CKOPOCTH peaKlUuy BO3pocia B 8 pas.
13.0npenennuth YnuciIo MoJIEH U YKCIO MOJIb 3KBUBaJeHTOB: 10 r cepHoil kuciotel, 1 50 r
cyneara xpoma(lll).
14. Boruuciuts, ckonbko riutepraa CsHs(OH)s HyxHO pactBoputs B 200 T BOIBI, YTOOBI
pacTtBop 3amep3ain npu — 5°C. Kpuockonuyeckas nocrostHHast Boasl 1,86 rpa.
15. U3 ckoabKHUX aTOMOB COCTOUT MOJIEKYJIa HOJla B CHUPTOBOM PacTBOpPE, €CIIU pacTBOP
6,35 r itoma B 100 r sTanona kumut npu 78,59°C?
16. Cxoinbko rpammoB rirroko3bl CeH1206 06110 pacTBOpeHo B 0,511 BOJIBI, €CITM TeMIteparypa
KHIICHHS ITOJTy4EHHOr0 pacTBopa coctasima 102°C?
17. Yemy paBHa Temmepatypa 3amep3anus pactBopa AlCl; ¢ MossipHO# KoHIIEHTpanueit
skBuBasieHTa (0,3 MOJIB/I, €CTIN €T0 CTeNeHb Auccoruanuu pasHa 60%?
18. B kaxom KoJu4ecTBe BOJABI HaJI0 pacTBOPUTH 6,84 T rimoko3bl CeH1206, 4TOOBI
JaBJIeHue Tapa BoJbl, paBHoe npu 65°C 250 rlla, causunock 10 248 rlla?
19.HaiimuTe OTHOCUTETHHYIO MOJIIPHYIO MacCy HEAJIEKTPoJuTa, eciit ero 10%-HbIit pacTBop
kit ipu 100,6°C.
20. CxoJIbKO BOIBI HAJI0 IPUOABUTH K 2 J1 pacTBOpa caxapa, YTOObI TOHU3UTH €T0
OCMOTHYECKOE JIaBJieHUE B 3 paza?
21. PaccuuTaiiTe MacCoBYyIO JIOJIIO XJIOPHIa HATPUS B (PU3HOIOTHYECKOM PacTBOpE,
OCMOTHYECKOE AaBieHue kotoporo npu 25°C cocrasuser 762,7 kIla (a=1, p=1r/CM3).
22. Hanumnre ypaBHEHMS peakLUi B MOJIEKYJISIPHOM, NIOHHOW M COKPAILICHHON NOHHOU
dbopMax MeKIy CEPHOI KUCIOTOM U THUIPOKCUIOM KA.



23. HanumuTte Bce BO3MOXKHBIE YPABHEHUS PEAKIIUA B MOJICKYJISIPHOM, MOHHON U
COKpAIlleHHOW MOHHOU (hopMax MEXKAY CICAYIOIIUM KUCIOTAMU M OCHOBAaHUSIMH:
NaOH,I\/Ig(OH)g, H2803, H3PO4

24. CocTaBbTe 10 TPU MOJIEKYJISPHBIX YPABHEHUM peakluii, KOTOPHIE BBIPAXKAIOTCSI HOHHO —
MOJIEKYJISIPHBIMHU YPaBHEHUSIMHU:

a) Mg®* + CO3*> = MgCOs

6) H" + OH =H,0

25. Berurcnuth KoHIeHTpanuo noHoB OH  u NH," B 0,5 M pactBope NH,OH, ecnu
KoHcTaHTa nuccoruanmu K = 1,8x 10,

26. CKOJIBKO IrpaMMOB HOHOB Ba®* conepynres B 200 My HACHIIIEHHOrO PACTBOPA
kapOoHata Oapusi, eciu [1Pg,cos = 8% 10°°.

27. CocTtaBbT€ MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHBIE YPAaBHEHUS peaKuil
B3aMMOJIEMCTBUS B paCTBOPAX MEXKAY:

a) XJIOpUIOM KOOIIbTa U CYJIb(PUIOM KaJIHs;

0)ruIpOCUIIMKATOM Kalus U TUAPOKCHIOM KaJIHsl.

YeMy paBHA KOHIIEHTPALIMs KaX/JI0r0 HOHA B HACBILLIEHHOM pacTBoOpe Cyibduaa cepedpa?
28. Kaxoe 13 BelecTB: ruipokapOboHatT Kanus, Cyiab(ar KaaMus, THIPOKCU 6apust Oyaer
B3alMOJICICTBOBATH C CEPHOI KUCIOTONW? BhIpa3ure 3TH peakliuy MOJIEKYJISIPHBIMU U
MOHHO-MOJIEKYJIIPHBIMU YPABHEHUSIMHU.

29.CocTtaBbTe MOJICKYJISIPHBIC YPAaBHEHUS PEAKIIMI, KOTOPBIE BHIPAXKAIOTCS CICAYIOIIUMHU
MOHHO-MOJIEKYJIIPHBIMU YPaBHEHUSMU:

a) 3Ca®" + 2P0, = Cas(POu)2l;

6) NH;" + OH™ = NH,OH.

Yemy paBHa pacTBOPUMOCTH CyJib(uIa KaAMUs B MOJIb/T U I/MOJIb?

30. CocTaBbTe MOJEKYISIpHbIE 1 HOHHO-MOJIEKYJIIpHBIE YPABHEHUS peaKIuii
B3aMMO/ICHCTBUS B PACTBOpPAX MEXIY:

a) cynb(dar xkene3a u HUTpaT CTPOHITHUS;

0) HUTPUT HATPHUS U COJISIHAS KUCIIOTA.

31.YTo Ha3bIBaeTCsI MOHHBIM ITpoU3BeAeHHEM Bobl? Uemy oHO paBHO? JlaiiTe BBIBOJ
BBIpaXEHHSI HOHHOTO NpoU3BeAeHMsI BOJbl. Kak BiuseT TemnepaTypa Ha HOHHOE
IIPOU3BEICHUE BOJIBI?

32. CKoJIBKO rpaMMOB THIPOKCH/IA HATPHUS HAXOAUTCS B COCTOSIHUY MOJTHON AMCCOLUALNY B
100 ma pactBopa, pH koToporo pasen 137

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

34. HaiiguTe BOJIOpOAHBIN MOKa3aTelb KOHIEHTPUPOBAHHOTO PACTBOPA CUIILHOTO
anextposnura — 0,205 M HCI.

35. K 150 r 20% pactBOpa caxapo3sl 1o0aBmin 45 T TIIIOKO3bl. PaccunTaiite MaccoBbie
JI0JIY YTJIEBOJOB B HOBOM pacTBOPE.

36. dns nedirpanuzauu 20 mia 0,1 H pacTBOpa KUCIOTH HOTPeOOBaIOCH 6 MIT pacTBOpa
eakoro Harpa. OnpeneauTb HOPMaJIbHYIO KOHIIEHTPALMIO pacTBOpPa €AKOr0 HaTpa.

37. HopmanpHas konueHtpanus pactBopa KNO3 paBna 0,2 momns/n. HaiiTu npoueHTHYIO
koH1eHTpanuio pacrBopa KNO3 u monspayro korteHTparuio pactBopa KNO; [TnotHOCTS
pacTBOpa MPUHATH paHoi 1 r/mi.

38. Berancnure MOJSIPHYIO i MOJISIPHYIO KOHIIEHTparuio skBuBajieHTa 20 % pactBopa
XJIOpHUa KaJdbIUs MIOTHOCTRIO 1,178 /Mt



39. YUemy paBHa HopMmanbHOCTh 30% pactBopa NaOH miotHoctsio 1,328 r/mMn? K 1 1 3Toro
pacTBOpa MpUOABUIIH 5 11 BOJBI. BrruncianTe MaccoByIo 0O MOJIYYEHHOTO pacTBOpA.
40.K 3 1 10 % pactBopa HNO3 mnotHocThIO 1,054 /™M1 ipubaBuim 5 11 2 % pacTBopa Toit
e KHCIOTHI TWIOTHOCTHIO 1,009 r/mi1. BerauciuTe MacCoBYIO JIOJIO B IPOLIEHTaX U
MOJISIPHYIO KOHIICHTPALIMIO MTOJTYYEHHOTO PacTBOpa, 00beM KOTOPOTO PaBeH § JI.

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

pactBopaFeSO4 06beM koTOpOTrOo paBeH 1,5 11, motHocTs 1037 Kr/m®

42. CKOJIBbKO TpaMMOB pacTBOpa ¢ MacCOBOM JJ0Jiel cepHOi KHCIOTh 96% HE00X0a1uMO
BJIUTH B 1 J1 BOZBI, 4YTOOBI MOIYYUTH PACTBOP C MAaCCOBOM

43. Cxonbko mit 0,5 M u 0,1 M pacTBopoB a30THOM KUCIIOTHI CIACAYET B3STh AJIs
npurorosienust 1000 miu 0,2 M pactBopa.

44. CocTaBUTb MEKTPOHHBIEC (OPMYIIBI U IPEICTABUTH TPAPHUECKU pa3MeIleHue
AJIEKTPOHOB I10 KBAHTOBBIM SYEHKAM UL YKa3aHHBIX 21eMeHTOB. [Ipoananusupyite
BO3MOXXHOCTH Pa3beIMHEHUSI CIIAPEHHBIX JIEKTPOHOB MPU BO30YKIEHUU aTOMOB C
00pa3oBaHNEM-BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUH C TEOPUEH CIHH-

BaJICHTHOCTH. YTJIEPO/I, XJIOP.

45.CocTaBbTe 2JEeKTPOHHBIE (POPMYJIBI U IPEACTaBbTE rpaduUecKl pa3MelIeHIe
AJIEKTPOHOB I10 KBAHTOBBIM SYEHKAM UL YKa3aHHBIX 21eMeHTOB. [Ipoananusupyiite
BO3MO>KHOCTH Pa3beIUHEHUSI CIIAPEHHBIX JIEKTPOHOB IIPU BO30YKIEHUU aTOMOB C
00pa30BaHMEM BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUM C TEOPUEH CIIMH-BAJICHTHOCTH.

46. Kakoe KBaHTOBOE YHUCIIO OTPEAEISET KOJINIECTBO OPOUTAJICH B JAHHOM IOTypPOBHE
aroma? YUemy paBHO 4KcIIO opOuTaeit Ha s-, p-, d— u f— noaypoBHsx?

47 Hanumurte 3HaYEHHS BCEX YEThIPEX KBAHTOBBIX YMCEIN JUIS TPEX JTHOOBIX 3JIEKTPOHOB HA
4p-noxypoBHe. 3HAUGHUSIMU KaKOTO0 KBAHTOBOT'O YKCIa Pa3INdaloTCs TPH JIEKTPOHA
yKa3zaHHOTO nomnypoBHs? [louemy MakcUMaIbHOE YHCIIO 3JIEKTPOHOB HA P-TIOyPOBHE PABHO
6?

48. IlpencraBbTe 3IEKTPOHHBIE CTPYKTYphI Zn2+; S6+

49. Kak U3MEHSI0TCSI CBOMCTBA I'MIPOKCH/IOB JIEMEHTOB B IEPHOaX U IPYIIAX C
yBEJIMYEHUEM MOpsiiKoBoro Homepa? [louemy?

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

51. IIpoananu3upyiiTe U3BMEHEHHS BETMYHUHBI 3apsAI0B SAEP, paAnyCOB. ATOMOB,
AIIEKTPOOTPULIATEIBLHOCTEN U CTENEHEN OKKcaeHus 4 nepuoaa. KakoBbl 3aKOHOMEPHOCTH
3TUX U3MEHEHUH NpU ABMXKEHUU — IO IPYIIE CBEpXY BHU3 UJIH 110 IIEPUOY ClieBa
HanpaBo? Kak u3mMeHsieTcs B 3TOM HaIpaBJIEHUU METAJUIMYHOCTD JIEMEHTOB M XapaKTep UX
OKCHJIOB ¥ THJIPOKCHJIOB?

52. CoctaBbTe (POPMYIIBI OKCHUIOB ¥ THUJIPOKCUIOB Mapraniia. Kak n3aMeHsieTcsi KUCIOTHO-
OCHOBHOM M OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIN XapaKTep dTUX COEINHEHUN?
[TouuHSAIOTCS TN 3TU COeIMHEHHsI 001IIel 3aKOHOMEPHOCTH U3MEHEHHUsI CBOUCTB OKCUIOB U
TUAPOKCUAO0B?

53. U3 okcunoB As;03, P20s, GeO,, SO3, Al;03, V205 BeIOEpUTE 1BA OKCHAA ¢ HanOOJIEe
BBIPaXCHHBIMU KHUCJIOTHBIMH CBOMCTBaMH. Y K&KUTE BAJICHTHBIE 3JI€KTPOHBI BEIOPAHHBIX
3JIEMEHTOB.



54. U3 okcumo BaO, K0, TiO,, CaO, Al,03, MgO, ZnO BeibepuTe ABa OKCH/IA C
HanboJee BRIPAKEHHBIMU OCHOBHBIMU CBOWCTBAMU. Y KQXKHUTE BaJICHTHBIC DJICKTPOHBI
BbIOpaHHBIX 3JIEMEHTOB.

55. TlpuBeauTe COBpEeMEHHYIO (DOPMYIUPOBKY MEPUOIUIECKOro 3aKoHa. OOBICHUTE,
MOYEeMY B MEPUOJUICCKON CUCTEME IIEMEHTOB aprOH, TOMEIIEHBI COOTBETCTBEHHO TIEPET
KaJIeM, XOTs UMEIOT OOJIbIIYI0 aTOMHYIO Maccy. Kak Ha3bIBaloTCA Mapbl TaKUX
3JIEMEHTOB?

56. lyis ruapocynbdarta HaTPUsS TOCTPOTE rpaduuecKyro GopMyITy U YKaKUTE BUIBI
XUMHUYECKOH CBSI3M B MOJIEKYJIe: MOHHAs, KOBAJIGHTHAs, MOJISIpHAs, KOBAJICHTHAs
HETOJISIPHAsI, KOOPIUHAIIMOHHAS, METAJUTHYECKas, BOJOPOIHASL.

57. loctpoiiTe rpadpuveckyro GOpMyITy HUTPUTA aMMOHHS U YKQXKUTE BUIABI XUMHUYECKOM
CBsI3M B 9TOM Moniekyie. [TokaxuTe, kakue (Kakas) CBSI3U «PBYTCS» TPU JUCCOLIUAIUH.
OO0BsicHUTE, UTO TAKOE 8000p0oOHas c6:43b? [IpuBeuTe MPUMEPHI €€ BIAUSHUS Ha CBOMCTBA
BEIIEeCTBA.

58. VkaxkuTe BHIbI XUMHUYECKO#H CBA3M B cieayromux mojekynax: CH3Br, CaO, J, NH,CI.
KakoBbl OCHOBHBIE CBOICTBa JaHHBIX BUAOB CBA3U? 59. Kakas cBsi3b Ha3bIBaeTCs S- U
Kakas — P-cBsa3bi0? Kakas u3 Hux menee npounas? M3o06pas3ure cTpyKTypHbIe (GOpMyIIbI
stana CyHg, aTriena CoHa n anietunena CoH,. OT™MeThTe S- U p-CBSI3M HA CTPYKTYPHBIX
CXEMax YIJIeBOJAOPOJIOB.

60. Kakne cHIbl MEKMOJICKYIISIPHOTO B3aUMOICHCTBHS HAa3bIBAIOTCS JUTIOIh - TUITOBHBIMHU
(OpHEHTAaLMOHHBIMU ), UHAYKIIMOHHBIMU U AUCTIEPCUOHHBIMU? OOBSICHUTE MIPUPOAY ITUX
cui. KakoBa npupoaa rnpeo06iagaroniux Cuil MeXMOJIEKYISIPHOTO B3aUMOICHCTBUS B
KakaoM u3 cienyromux Bemects: HoO, HBr, Ar, Np, NH3?

3.6..2. MeToanueckne MaTepHaJIbl

VYcnoBua ¥ NOpAINOK NPOBEACHMs 3K3aMeHa JaHbl B IIpunoxxenun Ne 2 x monoxeHUro
[IB/I-07 «O mpoBeneHUU TEKYLIEro KOHTPOJSI YCIEBAEMOCTH M IPOMEXKYTOUHOM arrecTanuu
00y4aroIUXCsI».
Ha noaroroBky orBera oOywaromiemycsi MpenocTaBisieTcs He 0oJjiee OJHOrO aKaJeMHYeCKOro
yaca. Ha ycTHBIN 0TBeT 00y4aromierocs 1o BONpocaM 3K3aMEHAI[MOHHOTO OuiieTa OTBOJUTCS HE
6onee 10 MuH, 1 He 6oJiee 5 MUHYT Ha OTBETHI Ha JOIOJIHUTENbHbBIE BOIIPOCHI 3K3aMEHaTOpa.

OOyuaromuiics, HCHBITHIBAIONINI 3aTpyAHEHUS TpPU TOATOTOBKE K OTBETY IO

BbIOpaHHOMY OMJIETY, UMEET MPaBO MOJIYyYUTh BTOPOM OMIIET C COOTBETCTBYIOIUM MPOAJIEHUEM
BPEMEHHM Ha IIOJITOTOBKY.
Otmerka "OTJAMYHO" CTaBUTCS CTYJEHTY JaBLIEMY MOAPOOHBINA OTBET HAa 00a TEOPETUUECKUX
BOIPOCA, a TAK)Ke MPAaBUIBHO PEIIMBIIEMY U OJPOOHO OOBSICHUBIIEMY 3aauy.
OtmeTtka "Xopowmo" cTaBUTCS IpHU MOJTHOM OTBETE Ha BOIIPOCHI AK3aMEHAIMOHHOIO OuiieTa, HO
JIOIYCKAJIMCh HEKOTOPBIE HETOYHOCTU B (POPMYITUPOBKAX MIIM HE MOJHOCTBIO OOBSCHEH OTBET, U
pelIMBILEMY 3a/1auy.
OtmeTka "Y10BJIETBOPUTENBHO" CTaBUTCS IIPU HEMIOJIHOM OTBETE HA TEOPETHUUECKHUE BOIPOCHI
HK3aMEHALlMOHHOTO OMIeTa M MOIMBITKE PEHIMTh 3a/1ady (I MpaBWIbHBIN U MOAPOOHBIN OTBET
Ha TEOPETUUYECKUE BOMPOCHI, HO OTCYTCTBYET PELICHUE 3a/1a4H).



IIpumep 3K3aMeHAIMOHHOTO OMJIeTa

«BEPXHEBOJI’KCKHI IT'OCYJAPCTBEHHBIN ATPOBHOTEXHOJIOT MYECKUM

YHUBEPCUTET»
(®PI'bOY BO «BepxneBosxkckuii 'AY»)
WucTuTyT BerepunapHoit MeAUITUHBI 1 OMOMH)KCHEPUH
Kadenpa [TpuknagHpIX OMOTEXHOIOTUI

Cremmanerocts  35.03.07 TexHosiorus npousBOJICTBA U IEPEPAOOTKH CENbCKOXO03SICTBEHHOM
(HaHpaBHCHI/IC) OpOAYKLIUHU

JucrumimHa XUMMUS
®opma 00yueHus Ounas Kypce 1 Cemectp 1

IK3aMeHAUMOHHBbIH OuiteT No
1. Uto Ha3bpIBaeTCS MOHHBIM MTpOM3BEIeHUEM BOIbI? Uemy oHO paBHO? [laiiTe BEIBOA
BBIPAKEHUSI HOHHOTO MPOU3BEAeHUS BOAbl. Kak BiuseT TeMnepaTrypa Ha HOHHOE
MIPOU3BEICHUE BObI?

2. [ToHsATHE CKOPOCTH XMMUYECKON PEAKIIUN.

3.
Onpenenuth MOJSUTEHYIO KOHIICHTparuio 10%-Horo pactBopa menoun NaOH.

YTBepxkaaro:
3aB. kadenpoii JI.B.Bup3ym

(moamnuck)

BajbHO-pelTHHIOBasi OLEHKA 3HAHMH O00YYAIOLIUXCH COCTABJIEHA B COOTBETCTBUM C
[MIBA-07 «O mpoBeieHUN TEKYIIEro KOHTPOJS YCIIEBAEMOCTH M MPOMEKYTOYHOH aTTecTaluu

00y4JaroIuXCsi».
OueHuBaHMe pPe3yJbTATOB NPOMEKYTOYHON ATTECTAIUM:
OreHka KomnuectBo 0aiuioB
"HEYIOBJIETBOPUTEIHHO" 0-23
"yIOBIETBOPUTENBHO" 24 -29




"xoporo"

30-35

"oTan4aHO"

36 -40

Hrorosasi 6ajbHO-peTHHIOBAs OLICHKA:
Omnpenensiercs MyTeM CyMMHPOBaHUs 0AJJIOB, OJYYEHHBIX M0 Pe3yIbTaTaM TEKYIIEro
KOHTPOJISI B ceMecTpe, O0HYCHBIX 0aJJIOB M 0aJyIOB, MOJYYEHHBIX HA SK3aMEHeE.

Hrorosas pefituaroBast | TpamuiinmoHHas OIeHKA Orenka (ECTS) I'pamanms

OLICHKA
0-59 HEYIOBJIETBOPUTEIBHO F HEY/IOBJIETBOPUTEIHHO

60 - 64 YIOBJICTBOPHUTEIHEHO E [IOCPEACTBEHHO
65 - 74 D YIOBJIETBOPUTENHHO
75-84 XOPOILIO C XOPOILIO
85 -89 B OYEeHb XOPOIIIO
90 - 100 OTJIUYHO A OTJINYHO

TpagunuoHHas olleHKa BMECTE C UTOIOBOM OaJIbHO-PEHTHUHIOBOM OIIEHKOW BBICTABIISIETCS B
3a4ETHO-’K3aMEHALMOHHYIO BEJOMOCTb.

Koumponw 3a ycnesaemocmuio ooyuarowuxcs ocyuecmensemcs ¢ coomeemcmesuu ¢ [1B/]-
07 «O nposedenuu mexywe20 KOHMPOIL YCNe8AeMOCMU U NPOMENCYMOUYHOU ammecmayuu

ooyuaowuUxcay.




