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1. HEJIX OCBOEHUA JUCHUIIJIMHBI (MOYJIA)

[lenssMu OCBOCHMSI TUCLUILIMHBI «XHUMUSA» SBIAETCS MPUOOpeTeHne 00ydaroluMuCs Teo-
PETUYECKHUX, METOJOJIOTMYECKIX M NMPAKTUYECKUX 3HAHUH, (POPMHUPYIOIIUX COBPEMEHHYIO XU-
MHYECKYI0 OCHOBY JJIi OCBOCHHUS MPO(PUIMPYIOMUX y4EOHBIX TUCLMIUIMH M BBINOJIHEHHUS OC-
HOBHBIX HpO(l)eCCI/IOHaHBHBIX 3aZia4v: MpOBCACHUA arPOHOMHNYCCKUX onepaum”l, IMOBBIIICHUA ITPO-
U3BOJICTBA J0OPOKAUECTBEHHBIX MPOAYKTOB U ChIPbsl PACTUTEIBHOIO MPOUCXOKICHUS, OXPaHBbI
OKPY’KaIOILeH Cpebl OT 3arpsI3HEHUN U Ip.

2. MECTO JUCHUILIMHBI (MOJYJIST) B CTPYKTYPE OBPA30OBATEJIBHOI

MPOT'PAMMBI

B cooTBercTBHM C yueO-
HBIM TUIAHOM JIUCIUTUINHA
OTHOCHUTCS K

Craryc AMCIUTUIMHBI

O6ecneunBaromue (pe-
HIECTBYIONIUE) TACIIUILIN-
HBI, IPAKTHKU

ObecneunBaemsbie (Toce-
JIYIOIINE) TACIUIUIAHBI,
NPaKTUKH

OasoBas

[lIxonbHBIE KYpPCHI (PU3UKH, XUMHUH.

3. PE3YJIBTATHI OBYYEHHMS 11O JUCLHUILTHHE (MOJY.IIO)
(XAPAKTEPUCTHUKA ®OPMUPOBAHUS KOMIETEHIIHIN)

O0s13aTenbHOM YacTH 00pa30BaTEIBHOM MPOrPaMMBbI

«Du3nonorus 1 OMOXUMUS pacTeHUI», MexaHu3anus CeabCKOro
X03s511icTBa, MexaHu3anusi paCTeHHUEBOACTBA, be30macHOCTh KU3HEe-
JIeATEIbHOCTH

Indp 1 HanmeHOBaHKE KOMITE-

WNunukaTop(bl) JOCTHKEHNS KOMIIETSHITUH / TIIa-

Howmep(a) pazne-
na(0B) TUCITUTI-
JTUHBI (MOZYIIS),

OTBEYAOITIECTO(HX)

3a (hopMHUpOBaHUE

TEHIIUU HUpPYEMBbIE Pe3yJIbTaThl 00yUeHHs JAHHOTO(bIX) HH-
nukaTopa(oB)
JIOCTHKEHUS
KOMITETCHIINH
N-lonk
JleMoHCTpUpYyeT 3HaHHE OCHOBHBIX 3aKOHOB MaTe-
MaTHYECKHX, €CTECTBEHOHAYUHBIX M oOIenpodec-
CHOHAIIBHBIX JUCIMIUIMH, HEOOXOJUMBIX Ui pe-
OIIK -1 LICHUS THIOBBIX 33/1a4 B 00JIACTH arpOHOMUH, TIPO-
CrniocoOeH perath THIIOBBIE 3a- |M3BOACTBA, NMEPEPadOTKH M XPAHEHHUS CEIbCKOXO-
Jauu npo(ecCHOHAIBHOM Aed- |31HCTBEHHON MPOYKIIUH.
TEJIbHOCTH Ha OCHOBe 3HaHuM |MJI-20mk.1
OCHOBHBIX 3aKOHOB MaTemarnde- |MIcrosp3yeT 3HaHUSI OCHOBHBIX 3aKOHOB MaTeMaTH- Bee

CKHX, €CTECTBEHHOHAYYHBIX W
o01menpodeccuoHaTbHBIX JTUC-
[UIUTHH ¢ TPUMEHEHHeM HHDOP-
MAaIMOHHO-KOMMYHHKAITHOHHBIX
TEXHOJIOTUI

YECKHMX U €CTECTBEHHBIX HAayK JUISl PELICHUS CTaH-
JApTHBIX 3a/1a4 B arPOHOMUM, IPOU3BOJICTBA, ITEepe-
paboOTKM M XpaHEHHs CENbCKOXO3SIMCTBEHHOW TpO-
TYKITHAH.

N-3omic1

[Ipumensier nHGOPMALMOHHO-KOMMYHHUKALIUOHHBIE
TEXHOJIOTHH B PEIICHNH THUIOBBIX 3aJa4 B 00JacTu
arpoHOMUH, TPOU3BOJICTBA, MEPEPadOTKU M XpaHe-
HH3 CEJIBCKOXO035IICTBEHHOM NPOLYKIIMH




4. CTPYKTYPA U COAEPKAHUE JUCIHUIIJIMHBI (MOAYJIA)

4.1.

Conep:xanue TMCHUMILIUHBI (MO1YJIs1)

4.1.1. Ounasn cpopma:

Buner yaeOHbIX 3aHITHN U

TPYAOEMKOCTb, Hac. 5 [pume-
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1. Beenenne. OcHOBHBIE 3aKOHBI U OHATHS] XUMHHU

1.1. 2 1 4 |KILYO, |Cemunap.
OnpeneneHne XMMHH, KaK HAYKH. XHMHAYECKHE T.9 CaMocTosi-
SBIICHUSI U TPOIIECCHI, KaK MPOSBICHUE XUMH- TenLHAS
YECKOTO JBIDKEHHS MaTepuu. XUMHUYECKUH pabota ¢
XapakTep OMOJOTHYECKUX 3aKOHOB. OCHOBHBIE JHTEpaTy-
MOHATHSA: MOIb, MOJISIpHAs Macca, MOJISIPHBIH poii.
00beM razon, Uucino ABoraapo.

OxBuBaNeHT. MosipHast Macca SKBUBAJICHTA.
3aKoH 3KBUBAJICHTOB. [IposiBIeHNE 3aKOHA HK-
BUBAJICHTHBIX OTHOIICHHH B )KHBOM OpTaHU3-
Me.

2. JHeprusi XMMHYEeCKHUX MPOIIECCOB.

2.1.|BHyTpeHHsIsI SHEprusl. DHTaNbIHA. DHTPOIIHSL. 1 4 |KJL, YO. |Cemunap.
CBoOoanas sHeprus. akToOpbI, OIPEILIIIO- TO Camocros-
i€ HAIIPABIICHHUS] XUMHYECKUAX PEaKIril. TeJIbHas

pabora ¢

JTUTEepaTy-

poii.
3.KuHeTHKAa XMMHYECKHUX MPOLIECCOB.

3.1. |OcHOBHBIE MOHATHSA XUMHUYECKON KHHETHKH. VO.K, CemuHap.
CKOpOCTh XUMHUYECKHUX PEAKIUI. 3aKOH Aei- KIJL CamocTost-
ctBusa Macc. Koncranrta ckopoctu. Moseky- T.5 TeNmbHas
JIIPHOCTH peakiuu. GakTopshl, BIUSIOIMINE HA pabora ¢
CKOPOCTh XMMHUYECKOW peakinu. 3akoH BaHT- JTUTEepaTy-
Tododa. [Tpumenenue npasuina Bant-I'odda 1 1 4 po#i.

JUTSL IPOTHO3UPOBAHHOTO XPaHEHUS TIPOTYKTOB
nuTaHus. BousHue TeMnepaTypsl Ha CKOPOCTh
OmoorIUecKuX mporeccoB. POTOXUMHYECKHE
peakiuu. PoTrocuHTE3 B OMOIOTHYECKUX CHC-
temax. Karanus. depMeHThI, Kak KaTaau3aTo-
pBl OMOXMMHYECKHX MPOLIECCOB.

3.2. | Xummueckoe paBHoBecue. KoHcTanTa paBHO- ,YO. CemuHap.
Becus. CMmelIeHne XuMHUIeCKOTO paBHOBECHSL. 1 1 4 T, D Camocros-
[Ipunnun Jle-lllatense. TeJbHas

pabora c




JIUTEpaTy-
poii.

4. PacTBOpBI

4.1. | lucniepcHble cucTeMbl. [loHATHE O KOJIOU/- 1 2 YO KP. | Cemunap.
HBIX U UCTUHHBIX pacTBOpax. Teriora pacTBo- BJIP Camocros-
penns. ConpBatel. ['unpatsl. Teopus pacTBo- TS TeIbHas
poB. Coco0bl BEIpaKEeHUS! KOHIICHTPALIUH pac- pabora c
TBOPOB. PacTBOPUMOCTBH TBEPABIX, JKUAKHUX U JUTEpaTy-
ra3000pa3HBIX BEIICCTB. poii.

4.2.|KonnuraTBHBIC CBOMCTBA PACTBOPOB HEAJIEK- 2 2 YO, BJIP |Cemunap.
TpoauToB. 3akoHb! Paynsa. Ocmoc. OcmoTnye- T,9 Camocros-
cKkoe aaBneHue. Posb ocMOTHYECKOTO 1aBiie- TeNbHAas
HUS B OMOIornyeckux cucremax. Typrop. pabora ¢
[Tnazmonu3. Posb BOOHBIX pacTBOPOB B OHOJIO- JUTEpaTy-
rudeckux cucremax. CBoicTBa pacTBOPOB poil.
3IEKTPOIUTOB. Teopus 3NEKTPOIUTHUUECKOMN
nqucconuanuu. Pois ruapartany HOHOB B 6HO-
noruyeckux cucteMax. CUipHbBIC U cradble
aneKTponuThl. CTENeHb AUCCOUALINHT; KOH-
cTaHTa auccouuanuu. 3akoH OcTBanpja.

4.3. ([IpoTtonuTHyeckoe paBHOBecHe B Bojie. Bomo- 1 2 K, BJIP |Cemunap.
poaHbIN TIoKa3aTens. Biusaue pH - cpenst u T,¥0.3 |CamocTos-
WOHHOH CHJIBI PacTBOpa Ha OMOXMMHIYECKIE TeIbHAast
npouecchl. 'maponus conell. CTeneHp U KOH- pabora ¢
CTaHTa ruaponusa. [ uaponuTuyeckue npoiec- JUTEpaTy-
ChI B )KMBOM OPraHu3Me. poil.

5. Ctpoenue atoma. Ilepuoauueckuii 3axon /I.. MenpeneeBa.

5.1.|OcHOBHEIE TOJIOXKEHHUS U OHSITHS KBAHTOBOM 2 2 YO, KJI, |Cemunap.
MEXaHHUKH. DJIEKTPOHHOE 00J1aK0. XapaKTepu- BJIP Camocros-
CTUKA SHEPI€TUYECKOI0 COCTOSIHUSA 3EKTPOHA TO TeJbHAas
KBaHTOBBIMHU 4Hciamu. [[prHIIMTT HanMEHBIIeH pabora ¢
suepruu. [IpaBuno Kneukosckoro. [Tpuniun JIUTEPATY-
[Maymu. [Ipasuno I'ynaa. DnexkTpoHHBIE U poil.
ANIEKTPOHHO-Tpaduueckue POpMyIBl aTOMOB.

5.2. [lepuoamueckuii 3akoH /1. . Menneneesa u 1 1 KJL, BJIP |Cemunap.
€ro TPaKTOBKA B CBETE KBAHTO-MEXaHUYECKOM T, Camoctosi-
Mozenu aroma. CBoiicTBa aTOMOB 3JIEMEHTOB C) TEJIbHAs
(pamuyc, 3HEepTUs MOHU3ALINH, SHEPTHUS CPOJI- pabora ¢
CTBa K DJIEKTPOHY, JJIEKTPOOTPUIATEITBHOCTB ). JUTEpaTy-

poii.

5.3. [Ilpupona xumuyeckoi cBsi3u. MeTo[| BaJleHT- 1 1 YO, BJIP |Cemunap.
HBIX CBsi3eH. [ mOpuan3anus aToMHBIX opOuTa- T.O CamocTost-
Jiei U reoMeTpruecKas (hopMyia MOJIEKYIbI. TeNbHAs
«Curma» u « I » cBszu. Monnas cBs3s. Ko- pabora ¢
BaJICHTHAs CBs3b. J{JTMHA, SHEPTHsl, OJISIPHOCTH JTUTEepaTy-
cBs13u. BonopoHas cBs3b. buonornueckoe poil.
3HAYEHUE U POJIb BOJOPOJIHON CBSI3H.

6. OKHMCJIHMTEIbHO-BOCCTAHOBHUTEIbHbIE PEaAKIHH

6.1. | OnexTpoHHas Teopus OKHCIHUTENbHO-| 1 1 KIJIBJIP |Cemunap.
BOCCTAaHOBUTENBHBIX peakiuii. Baxueimme T.9 Camocros-
OKHCIUTENHN, BOCCTaHOBUTENH. OKUCIUTEIHHO- TeNbHAs
BOCCTAaHOBUTEJIBbHBI  3KBHBalIeHT. OKuUcIu- pabora ¢
TEJIbHO-BOCCTAHOBHUTENBHBIC PEAKIMU B YKHBOM JUTEpaTy-
opranusme. [loHsiTHE O OMOXUMHYECKHX pe- poH.

JOKCUCTEMAX.




6.2. |(OKHUCITUTENBHO-BOCCTAHOBUTEIHLHOE PABHOBE- 1 6 |KJI, BJIP
cue. OKHCITUTENTFHO-BOCCTAHOBUTEIHHBIE TI0- T.2
TEHITUAITBI.
7. KoMnjiekcHbIe COeTMHEHNS
KoopanHaimoHHas TEOpHsi CTPOCSHUS] KOM-
MICKCHBIX coenuHeHuit BepHepa. Onpenere-
HUC TOHATHIA: KOMILICKCHbBIC COSINHEHHS, TICH-
. Cemunap.
TPaJbHBII aTOM, JIUTAH]Ibl, KOOPAUHAIIMOHHOE CaMocTos
YKCII0, BHYTPEHHSISI, BHENTHSISI cepa. Bnovno- KJL BJIP |rensnas
7.1. [ruyeckast poJib KOMIUICKCHBIX COCTUHCHH. 1 8
["eMoT100MH 1 XJTOPOMUIIT KaK KOMITJICKCHBIC T 0.5 padorac
coenuHeHMs. OCOOEHHOCTH MPUCOCTUHCHHUS repary-
KHCJIOpOJIa K MOHY Kelle3a B FeMOTII00HHE. poH:
[ToHsTHE 0 OMOHEOPraHUMYCCKUX COCTMHEHUSIX,
WX POJIb B OpraHu3Me.
8. BydepHbie pacTBOpPBI
CemuHAp.
[TpoTtonuTryeckoe paBHOBecHe B OydepHbIX CamocTos-
g1, [cHeTemax. Pacuer pH B OydepHbIX pacTBOpax. 1 2 8 YVO. BJIP [renpHas
bydepnast emxkocTs. bruonornyeckas pois Oy- T D paboTa ¢
(bepHBIX CUCTEM. nTepaTy-
[pOH.
9. Xumus S -,P-, d- a1eMeHTOB (KaueCTBEHHbI aHAIN3)
Cemunap.
CamocTosi-
9.1 Xumus S -,P-, d- 3neMeHTOBV, OHMOJIOTHYECKOE 1 4 8 [BJIP.YO TEIbHAS
3HaYCHUE, XUMUYECKUE CBOMCTRA. P 5 pabota ¢
mUTepaTy-
pOIL.
10. MeToabl KOJMYECTBEHHOT0 AaHAJIN3a
CoBpeMeHHbIE TPEOOBAHHS K CEITLCKO-
X03HCTBEHHOMY aHan3y. TUTpuMeTpuYecKue
BJIP,YO
10.1|meToap1. MeTo b KHCIIOTHO-OCHOBHOT'O THTPO- 8 8 P
BaHUs. METO/IbI OKUCUTEIbHO— BOCCTAHOBH- '
TEJLHOTO TUTPOBaHMs. KoMIuiekcoHoMeTpusl.
18 18 18 90

* VkaszwiBaeTcs hopma koHTpodst. Hanpumep: YO — yernbiit onpoc, K — komnoksuym, T — TectiupoBanue,
P — pedepar, [] — noxnan, K3 — ketic-3anaya.
4.2.1. Ounas gpopma:

. 1 xKypc 2 Kypc 3 Kypc 4 xypc

Buy sansrui 1 ceM. |2 cem. |3 ceM. |4 cem. |5 cem. |6 cem. |7 cem. |8 cem.
Jlexmun 18
JlaboparopHbie 18
[IpakTndeckne 18
Wtoro koHTakTHOM paboTel| 54
CamocTositenbHas pabora | 90
Popma KOHTPOII €)




5. OPTAHU3BAIUA U YYEBHO-METOANYECKOE OBECIIEYEHHUE CAMOCTOSI-
TEJIbHOM PABOTBI OBYYAIOIIUXCA MO JUCHUIIIMHE (MOJY.JIIO)

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

TeMbl, BLIHOCUMbIE HA CAMOCTOSITEJIbHYIO IPOPA0OTKY:

1.
2.

NoOkow

o

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Omnpenenenue npeaMera XUMUM. XUMUUECKOE €IMHCTBO MHPA.

@akTOp SKBUBAJIECHTHOCTH, MOJIApPHAs Macca SKBUBAJICEHTA, 3aKOH COXPAHEHHUS MAacCChl,
IIOCTOSIHCTBA COCTABAa, 3aKOH YKBUBAJICHTHBIX OTHOLIECHUN

OcHOBHBIE IOHATHSA XUMHUYECKON TepMOIMHAMUKU. Bupl cuctem u QyHKIHUN COCTOSHUS.
IlepBoe Ha4aI0 TEPMOJUHAMUKY U €TO CIIEICTBHUS. .

DHTaNbIus, TeII0BOM 3¢ dekT, 3aKkoH ['ecca.

Bropoe Hadano TepMOAMHAMUKY, IOHATHE 00 SHTPONHH U CBOOOAHOM sHeprun [ nboca.
CpenHsis 1 UCTUHHAsI CKOPOCTh XMMHUYECKON peakunu. PakTopsel, BIMUSIONME HA CKOPOCTh
peakuuu. 3aKOH IEHCTBYIOLIMX MaccC JUIsl 3JIEMEHTApHOW CTaJuU XUMHUYECKOW pPEaKIMU.
[TpaBuno Bant-I'odda, ypaBuenue Apperunyca. KoHcTaHTa CKOPOCTH peaKIuy.

Karamu3. Buabl kaTann3a, MeXaHN3M KaTaJuTHISCKOTO JCHCTBHUS.

XuMHYECcKOe paBHOBecHE. /[[MHaMHUECKUIl XapaKTep XUMUYECKOTO PABHOBECHSI.

[TpuunHbl oOpa3oBaHMs pacTBOpOB. PU3NUYECKHUE U XUMUYECKUE CHUJIbI 00yCIaBIMBAIOIINE
oOpa3oBanue pactBopoB. ConpBatanus u ruapaTanus. OU3UKo-xuMudeckas Teopus odpa-
30BaHus pactBopoB Jl.M.MeHnneneena.

CniocoObI BbIpasKeHUsI KOHIICHTPAIIUU PACTBOPOB.

Teopus 31eKTpONUTUYECKON Arcconuanuy AppeHnyca. AKTUBHOCTb, MOHHAs CHUJia PacTBO-
pa. 3akoH pazbaBienust OcTBaIbaA.

pH u pOH pactBopoB. Bydepnas emxocts OyhepHbix pactBopoB. Poib OydepHbIX crcTteM B
OMOJIOTUYECKHX MPOIeccax.

ATOMHO-MoOJIEKyJIIpHOE yueHue. COBpEMEHHOE MPEJICTAaBICHUE O CTPOEHUU aToMa C TOUYKU
3peHUs] KBaHTOBOW Teopuu. KBaHTOBBIE 4MClla, SHEPreTUUECKUE YPOBHU U IOTYPOBHU
aToma, aromHble opOutanu. IlpuHuun muHuManbHOM 3Hepruu. lIpaBuno KieukoBckoro.
ITpuauun Iaymu. Ilpasuno I'yaaa. [leppuoanyHoCcTs MU3MEHEHHS CBOMCTB aTOMOB: pajanyca,
SHEPIrUH NOHU3ALMH, CPOJCTBA K IEKTPOHY, dJIEKTPOOTPULIATEIbHOCTH.

[Tpupona xumuueckoii csi3u Teopus 0Opa3oBaHUs KOBaJCHTHOMN CBSI3U: METO]| BaJCHTHBIX
CBsI3€H, Teopus rTHOPUAN3AIMN U aTOMHBIX opOuTanel. KpaTHOCTh U OIS PHOCTh KOBaJIEHT-
HOW cBs3u. MoOHHas cBsA3b, MpHpoja oOpa3oBaHMs M CBOHCTBa. MeTayuinyeckasl CBS3b.
MeKMONEKyIIpHOE B3aUMOIEUCTBUE, BOJIOPOJHAS CBA3b.

CrpyKTypa nepuoanYecKON CHCTEMBI 3yIeMeHTOB. lIpupona nepuoInyHOCTH CBOMCTB dlie-
MEHTOB.

OBP. Onexrtponnas teopuss OBP. CranmapTHbIl OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIN I10-
teHnuan. YpaHenue Hepucra. Poias OBP B mouBax u pacTUTENbHBIX KIETKAX.

Y CTOMUNBOCTh KOMIUIEKCHBIX COEIMHEHUI B paCTBOpax. XeJaThbl, BHyTPUKOMIUIEKCHBIE CO-
equHeHus. MakToppl, BIMAIOIINAE HA YCTOMYMBOCTh KOMIUIEKCHBIX COEJIMHEHUHN B pacTBO-
pax.

XuMust S- 37I€MEHTOB: BOJOpO, ieMeHThI |A-, IIA- moarpymiel obmue cBolicTBa. XUMHUS
P-anementos. IlIA-, IVA-, VA- noarpymiis! o0mue cBoiictBa. Xumusi d—nementos. O0mme
CBOICTBa U OCOOCHHOCTHU MEPEXOTHBIX METAJUIOB.

[IpenMer u 3aga4M aHATUTUYECKOW XHMHUHU B CEJIbCKOXO35MCTBEHHOM MPOU3BOJACTBE. Poib

AHAJTMTUIECKON XUMHUHU B OXpaHE OKpyKaromien cpenbl. [ToHsaTHs 00 2K0JIOTHYECKOM MOHH-
TOPUHIE U MIPEAETBHO JOMYCTUMBIX KOHUECHTPALIUIX.

[TorsiTHst 00 aHATUTHYECKOM CUTHAJIE M aHATUTHUECKOH peakiuu. OCOOCHHOCTH aHATUTH-
YECKUX CUTHAJIIOB B TUTPHUMETPUYECKOM, MOTEHIIMOMETPUIECKOM U (POTOMETPUUECKOM Me-
TOJAX aHaJu3a.



22.

23.

24.

25.

26.

27.

28.

29.

30.

Craructuueckas 00paboTka pe3yiabTaToB aHaiu3a. OneHka NpaBUILHOCTU PE3yIbTaTOB B
aHAIUTHYECKOW xuMuK. Kputepuii BOoCpon3BOAMMOCTHY pe3yabTaToB. Bubl morpemHxocTei
aHanau3a.

Knaccugukanus meronos ananmusa. KonnuecTBeHHbIH aHamn3. XUMHUYECKHE U MHCTPYMEH-
TaJbHbIC METO/BI aHanu3a. MIHCTpyMeHTanM3anus Kak IJ1aBHbIM IIyTh Pa3BUTHs aHAIUTHYE-
cKol xuMuu. Be10op MeTona aHanusa.

TpeGoBanusi, mperbsABIsEMbIe K PEAKIUSAM B TUTPUMETPUUECKOM aHanuze. M3meputenbHas
nocyzaa. CrocoObl BbIpa)KE€HHUSI COCTaBa PACTBOPOB W BBIUMCIICHHE B PA3IMYHBIX METOAaX
TUTPUMETPUUECKOro aHanu3a. TurpoBaHue. Touka 3KBUBAJICEHTHOCTM U KOHEYHAs TOYKA
tuTpoBaHus. CTaHJapTHBIE U CTaHJIAPTU3UPOBAaHHBIE pacTBOpHL. [lepBUUHBIE CTaHIAPTHI U
TpeOoBaHus, NpeabsBisieMble K HUM. DukcaHaibl. BTopuuHble (CTaHAAPTU3UPOBAHHBIE)
pacTBOpbl. TOUHOCTh TUTPUMETPUUYECKOTO aHaIN3a. FICTOYHUKYU MTOTPEIIHOCTEM.
Tutpumerpuueckuii ananu3. CymHocth Metoga. [IpsMoe u oOpaTHOE TUTPOBAHUE, THTPO-
BaHHE 3aMECTUTENS. MeTObl TUTPUMETPUUECKOTO aHAIH3A.

KucnorHo-ocHoBHOEe paBHOBecue. [IpoTonmuTrueckas Teopus KUCIOT M ocHOBaHWi. KoH-
CTaHThl KUCIOTHOCTH U OCHOBHOCTH, MIOHHOE NPOMU3BeNeHHE pacTBopuTens. Bennuuna pH
KaK YCJIOBHE IPOBEACHHS aHATUTHUECKUX peakiuil. bydepHbie pacTBOpHI, UX HCIOIb30BA-
HUE B AaHAJIMTUYECKON XUMUU. ['MIposn3 cotied, ero poipb B aHanuse. GakTopbl, BIUSIONINE
Ha NIyOWHY TPOTEKaHUS THAPOIMTHUECKUX PEAKIIUH.

Kucnotrno-ocHoBHoe tutpoBanue. CymHocTs MeToaa. [lepBuuHble cTaHaapThl 11 pacTBO-
poB KHCIOT U mienouedd. CTaHaapTu3alusi pacTBOPOB KHUCIOT M Ienodeit. Touka Heit-
TPaJIbHOCTH, TOYKA SKBUBAJEHTHOCTH M KOHEYHAs TOYKa TUTpoBaHUs. Beiuucnenue pH B
pa3arYHble MOMEHTHI TUTPOBAHUS U MOCTPOSHUE KPUBBIX TUTPOBAHUS CHIIBHBIX U CIAOBIX
KHCJIOT U OCHOBaHUM. Poiib MHAMKATOPOB B METO/I€ KUCIOTHO-OCHOBHOTO TUTpOBaHus. Teo-
pusi ”HAMKATOpoB. MHTEpBasl nepexoaa okpacku uHANKaropa. [loka3aTenb TUTpoBaHUS UH-
nukaropa. PacnpocTpaneHHble MHIUKATOPHI. BpiOop nHAMKATOpa AJIsl yCTAHOBJICHUS KOHEY-
HOM TOYKH TUTpOBaHUS. OMMOKHU TUTPOBAHUS

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMKM U UX PUMEHEHHe B aHanu3e. OCHOBHBIE He-
OpraHWYECKHE U OPTraHWYECKHUE OKHCIUTEIN U BOCCTAHOBUTEIH, HCIOJIb3YEMBIE B aHAIU3E.
KonnyecTBeHHass XapakTEpUCTHKA IOJHOTHl NPOTEKAHMS  OKHMCIUTEIbHO-BOCCTaHO-
BUTENBHBIX peakiuil. Bausuue pH, xomiiekcooOpa3oBaHus M, oOpa3oBaHMs OCaJIKOB Ha
rIyOuHy X npoTekaHus. Vcronp30BaHue peakliuii OKMCIEHNs-BOCCTAaHOBJICHHUS.
OKHCIUTENBHO-BOCCTAHOBUTEIBHOE TUTPOBaHKUE. MeETObI aHaNM3a: EPMAHraHATOMETPHSI,
fiomoMeTpus, aMXpomaromeTpus. Ilepmadramatromerpus. Momomerpus. MummkaTopsl,
MPUMEHSIEMbIE B OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX METOJAX: crienuduyeckue u OKUCIH-
TEJIbHO-BOCCTAHOBUTEIILHBIEC.

KommuiekcHble coeTuHEeHUs] U opraHnyeckue peareHThl. CBONWCTBAa KOMIUIEKCHBIX COEAMHE-
HUH, HUCIOJNb3yeMble B aHAJIUTUYECKOW XUMHH. Vcrosib30BaHHE KOMILIEKCOOOpa30BaHUs
JUIsL OIIPEZCIICHUs], MACKUPOBAHKs MOHOB, JUIl PACTBOPEHUS OCAIKOB, JJI1 U3MEHEHUS I10-
TeHManza u ap. OCOOEHHOCTH KOMIUIEKCOOOpa3yoIuX OpraHMuecKuX peareHToB. OCHOB-
HBIC HAMPABJICHUS UCIOJIb30BAHUS OPraHUYECKUX PEAreHTOB B XMMHUYECKOM aHajIu3e, Hau-
6oJiee pacpoCcTpaHEHHbIE XMMUYECKHE PEAareHThI.



31. KommiekconoMmerpudeckoe tutpoBanue. Komrekconsl. O0mme CBOMCTBA KOMILIEKCOHA-
ToB. Mcnonp3zoBanue komruiekcona-11. Xemaromerpus. Unaukaropsl. OnpeneneHue oOIieit
YKECTKOCTHU BOJIBI.

5.2. KoHTpoab caMocTosITeIbHOI padoThl

OneHka pe3yabTaTOB CaMOCTOATENbHOM paboThl OpraHu3yeTcsl CIeIyIOIUM 00pa3oM:

- mpopaboTka y4yeOHOro Marepuaia (Mo KOHCIeKTaMm, yueOHOM 1 Hay4HOU JUTepaType, dIeK
TPOHHBIX Y4EOHBIX PECYPCOB);

- U3y4EHUE TEM TEOPETHUYECKOTO Kypca, 3allJJaHUPOBAHHBIX JUIsI CAMOCTOSITEIBHOTO OCBOE-
HUS;

- HanKcaHue peepaToB U BBICTYIUIEHUS C JOKJIAJaMHU Ha IPAKTUYECKHUX 3aHATHSX.

- TECTOBBIE OIIPOCHI (IIPOMEKYTOUHBIE)

- BBIIIOJIHEHHE KOHTPOJIbHBIX Pa0OT, YCTHBIE OIIPOCHI, KOJNIOKBUYMBI,

- 3aIIMTa OTYETOB IO Ja0OPATOPHBIM paboTam.

- BBICTYIUIEHHE U 3a1uTa pedepara

- claya 3K3aMeHa.

5.3. YueOHO-MeTOAMYECKOE O0ecTIeueHre CAMOCTOSITEIbHOH PadoThl

[Ipy BBINOJIHEHUU CAMOCTOSTEIILHOW PabOThl PEKOMEHIYETCS MCIOJIb30BaTh OCHOBHYIO U
JOTIOTHATEIIBHYIO JINTEPATYyPy, METOIMYCSCKUE YKa3aHUs W pa3paboTKu Kadeaphl, a Tak xKe
UHTEpHET-pecypehl (cM.11.6.1. — 6.6).

6. YY EBHO-METOANYECKOE U UTHOOPMAIIMOHHOE OBECIIEYEHME JIUC-
NUAIIJIMHBbI (MO Y JIS)
6.1. OcHoBHast yueOHasl IMTEPaTypPa, HEOOXOAUMAS IJISI OCBOCHUS TUCHHUILINHBI

1. T.II. Xomuenko , M.K. [lutoBuu. Heoprannueckast xumusi. M.: Boicmas mkona, 2013. 464
c.(50)

2. JI.K. Kuszes, C.H. Cmapwirun. Heopranuueckas xumusi. M.: [Ipoda, 2005. 591c.(94)

3. Kypc ananmutrueckoit xumun: yaeOHUK 11t cTyq. By30B / UK. Lurouu. — 10-e uzn. crep. —
CIIG.: JIanb, 2009 — 496 c.(194)

4. Heopranuueckast xumusi. bBuoreHHnpie 1 aOMOTEHHBIC SJIEMEHTHI: yue0. MocoOue st CTY/I.
By30B / mof pex. B.B.Eropoga. — CII6.: JIanp,2009 — 320 c.(20)

6.2. lonoHuTebHAs y4eOHAs JTUTEPATYPA, HEO0XOAUMAs JJIsl OCBOCHHS JMCIHIIIMHBI

1. B.B.Bounbxun. O6mas xumusi. OcHoBHo# Kype. CII16.: Jlanb. 2008. 464 c.(20)

2. Eropos B.B. Teopetnueckue ocHOBbI Heopranudeckoit xumuu. M.: Jlans. 2008. 192 ¢.(207)

3. Kycakuna, H.A. AHanutnveckas XuMusi U (U3NKO-XUMHYECKHUE METOABI aHalu3a. [DIeK-
tpoHHbI pecype] / H.A. Kycakuna, T.W. bokoga, I'.I. FOcynoBa. — DnextpoH. nan. — HoBo-
cubupck : HI'AY, 2010. — 118 ¢. — Pexum moctyna: http://e.lanbook.com/book/4555 —
3ari. ¢ 3KpaHa.

4. Eropos, B.B. Teopernueckrne OCHOBBI HEOpraHW4YecKoW xuMuu. KpaTtkuit Kypc s CTyaeH-
TOB CEJIbCKOXO3SHCTBEHHBIX BY30B. [DIEKTpOHHBIN pecypc] — Dnektpon. man. — CIIO. :
Jlanb, 2017. — 192 ¢. — Pexxum moctyma: http://e.lanbook.com/book/91304 — 3ari. ¢ skpaHa.

5. bapkoBckuii, E.B. OcHOBBI XUMHHU OMOTEHHBIX 3JIEMEHTOB. [DnekTpoHHbIN pecypc] / E.B.
bapkoBckwii, C.B. TkaueB. — DnekTpoH. 1aH. — MwuHCK : "Brermmitmas mxona", 2011. — 192
c. — Pexxum nocryna: http://e.lanbook.com/book/65488 — 3aru. ¢ skpaHna.



http://e.lanbook.com/book/4555
http://e.lanbook.com/book/91304
http://e.lanbook.com/book/65488

6.3.

Pecypcesbl cetn «UHTEpHET», HEOOXOAUMBIE /15l 0CBOCHUS THCHUILINHBI

1.00pa3oBarenbHbIe CAUTHI 10 HEOPTAHUIECKON XUMHHU C (pIIel - aHUMAaIHeH:
https://infourok.ru/flesh-animacii po neorganicheskoy himii-463729.htm

2. http://lotoskay.ucoz.ru/load/flesh animacii/neorganicheskaja khimija/184

3. bubnmmorexa UBI'CXA http://www.ivgsha.ru/about_the university/library/
4. EnuHoe OKHO 10cTyma K 00pa3oBaTe/ibHBIM pecypcam http://window.edu.ru

6.4.
1)
2)
3)
4)

5)

6)

7)

8)

MeToanyeckue yKa3aHus JJIs 00y4al0mMXCs 10 OCBOEHHUIO TH CHUTITHHBI

HaymoBa W.K., IllyroBa T.A., lllanoBanoBa T.A. Monnoe npousBenenue Bojabl. Bomgo-
ponHsIii mokaszarens. iBanoBo: MBanosckas [CXA. 2005 Metoaudeckoe mocoowue
Haymoa UK., llyroBa T.A., llanoBanoBa T.A. Ctpoenue aroma. XMMUYECKasi CBS3b.
NBanosckas [CXA. um. akanemuka [[.K. bensieBa , 2008 MeToaudeckoe mocooue
Haymoa U.K., [llanoBanosa T.A., Ky3emuna T.A. PactBopsl 3sekTposiutoB MIBaHOB-
ckast [CXA. um. akanemuka J[.K. bensiea, 2014 r. Yue6Hoe mocobue

Haymosa N.K., [llanoBanoBa T.A. Knaccel Heoprannueckux coeanHeHuil MIBanHoBcKkas
I'CXA. um. akagemuka [I.K. bensera, 2015 r. YueO6Hoe nmocobue

N.K. Haymoga, T.A. lllanoBanosa. JlaboparopHo — npaktudeckue pabOThI 110 aHATUTH-
geckoil xumuH. KonmdecTBeHHBINM aHAMM3: y4eOHO-METo. mocobue /coct. — MBaHOBO:
HUI'CXA. 2010 -52c.

Haymora U.K., lllyroBa T.A., Jensuosa JI.H., llanoBanoBa T.A. AHanuTtHueckas Xu-
M. MeToabl KaueCTBEHHOro M KoymdecTBeHHOTro aHanuza. MBanoBo: UI'CXA, 2008.
VYuaebHoe mocobue.

HaymoBa UK., Cy66otkuna N.H. OxucnutenbHO-BOCCTaHOBUTENbHbIE peakuuu. VBa-
HoBckas 'CXA. um. akagemuka J1.K. bensena, 2015 r. YueGHoe mocodue

Haymosa UK., IllanoBanoBa T.A. buorennsie snemenTsl. KauecTBeHHOE onpeneneHue.
NBanosckas 'CXA. um. akanemuka J[.K. bemnsiera, 2016 r. YueOHo-meTon nocobue

6.5. UudopmanuoHHbie cipaBoOYHbIe CHCTEMbI, HCNOJb3YyeMble JJsl OCBOEHUS TUCIUILIH-
HbI (MOxyJis1) (IPH HEOOXOAUMOCTH)

1) DnexTpoHHO-OMOIHOTEYHAs cHcTeMa «JIaHbY;

6.6. [IporpammHoe obecneuyeHue, HCMOJIb3yeMoe 1JIsi OCBOECHU S JUCIUTIMHBI

- OnepanronHas cucrema tuna Windows

- [TakeT mporpamm o6riero nosb3oBanus Microsoft Office

- UnTepuer-6paysepbl

7. MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMASA IJ OCYHECTB-
JIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JUCHUMITJIMHE (MOAYJIIO)

Ne

/1

HauMmeHoBaHHe cnnenMaJbHbIX
NMOMeEIIeHUIi* M MoOMeleHnii 1J1s

OCHaI[[eHHOCT]) cnenyaJbHbIX MOMeEIeHUI U MOMelleHnii 1J1s ca-

M MOCTOAITEIbHOI padoThI
CAMOCTOSATEIbHOI padoThI

1 |VuebHast aymuTopusi IJid TPOBENE-|YKOMIUIEKTOBaHA CHEIHATM3UPOBAHHON (ydueOHOU) Mebenbio, Habopom
HUS 3aHSATHH JIEKIIMOHHOTO THUIIA JIEMOHCTPAIIMOHHOTO 000PYJOBaHUS W Y4eOHO-HATSAHBIMU TTOCOOWSI-

MH, 00€CIHeYHMBAIOIIMMH TEMAaTHUECKHE WILIFOCTPAH, COOTBETCTBYIO-
mye paboueil mporpamMme IUCIHUIUIMHBI, a TAKKE TEXHUIECKHUMHU CPEJICT-
BaMH 0Oy4deHHs (B TOM 4YHCIIE, IIEPEHOCHBIMHU), CITyKalllue JUIsi Npen-
craBiieHHs y4eOHo# nHpopmanny O0NBIION ayAUTOPHI

2. |YueOHas ayauTopus IJI IpOBee-|yKOMIUIEKTOBaHA ClEeLUaIM3UpOBaHHON (yueOHOl) Mebenblo, HepeHoc-
HUSI 3aHSATHH CEMHHAPCKOTO THIIA,|HBIMH TEXHHMYECKUMH CPEICTBAMH OOYYEHHMs, CIIy>KalllUMH Ui IIpe.-
JUIS TPYIIOBBIX M MHJIMBU/YQJIbHBIX |cTaBeHusl y4eOHOl nHdopmanuu M J1a00paTOpHbIM 000pY/I0BaHHU-



https://infourok.ru/flesh-animacii_po_neorganicheskoy_himii-463729.htm
http://lotoskay.ucoz.ru/load/flesh_animacii/neorganicheskaja_khimija/184
http://www.ivgsha.ru/about_the_university/library/
http://window.edu.ru/

KOHCYJIbTAlUM, AJIs TEKYLIero KOH-
TpOJIsl U TIPOMEKYTOUHOW aTTecTa-
N

eM (anTeyka WHAMBHIyaNbHas, 1 BBITSHKHON 1kad), BEChl aHAH-
tuueckue BJIP-200 (6 mT), Bechl Texuuueckue (2 mr), DIK-56,
CYIIWJIbHBIN MIKad ) KOMIUIEKTHI JJAOOPATOPHONW XUMUUYECKON
TIOCY/IbL, IUINTKA JJIEKTPUYECKAS.

VYuebHas ayauTopus Ui IpoBe-
JICHUSI 3aHITHH CEMHUHAPCKOTO
TUIA,

MPAKTUYECKUX 3aHATHHL, IS
TPYNIOBBIX U MHAUBUAYAIbHBIX
KOHCYJIBTaIlW, TEKYILIEro KOHTPO-
JI1 ¥ IPOMEXYTOYHOU aTTecTa-
LIUH.

YKOMILICKTOBaHA CIICIUATN3UPOBaHHOM (YueOHOI) MeOembIo,
MEepPEHOCHBIMU TEXHUYECKUMH CpeAcTBaMH 00yueHus u 1abopa-
TOPHBIM 000pynOBaHNEM ( anTeyKa MHAWBUAYaTbHAS 1 BBITSK-
HoO# miKkada, Becsl anamuTuaeckue BJIP-200 (6 miT), BEChI TeXHH-
geckue (1 mr), ®IK-56, cymmibHbIii mKkad) KOMIUIEKTHI J1a00-
PaTOPHON XMMUYECKOHN NOCYABI, ITIUTKA JJIEKTPUIECKAS.

[Tomemenue Ui CaMOCTOSATEb-
HO¥ pabOoTHI

YKOMIUIEKTOBAHO CHENHANIN3UPOBaHHON (y4eOHOH) Mebenbto, oc-
HAIICHO KOMIIBIOTEPHOW TEXHUKOW C BO3MOXXHOCTBIO IOJKIIOYE-
HusA K cetH "MHTepHET" M 00ecnedeHo JOCTYIIOM B 3JIEKTPOHHYIO
nHPOPMALMOHHO-00pa30BaTENBFHYIO Cpely OpraHnu3alin

[Tomemenune st XpaHESHHS U
MPO(UIAKTHIECKOTO 00CITyKH-
BaHUsl yueOHOTo 000pyJOBaAHMSI

YKOMIUIEKTOBAaHO CHETHATN3UPOBAHHON MeOETBIO IS XpaHEeHHUS
000pyIOBaHUS U TEXHUIECKIMH CPEJICTBAMH TSI €0 OOCITYKH-
BaHUs




IIpunoxenne Ne 1

K pado4eil nporpaMmme no JucHuIinge (MO1yJ0)

®OH/I OHEHOYHbIX CPEACTB 1O JUCHUIIVIMHE (MOAY JIIO)

«XUMUA»

1. [lepeyenb komneTeH Ui, GOpMHUPYEeMbIX HA TAHHOM JTane

1.1. Ounasn popma:

Indp n HaumenoBanue | MHmukatop(bl) TOCTHKEHHIS KOMIICTCHITHH / ®opma | OIeHOYHBIC CpeI-
KOMIICTCHIIUN IJIAHUPYEMBIC PE3yJIbTaThl O0yUCHHS KOHTpOJIS™ CTBa
1 2 3 4
U-1omic1
JeMoHCTpHUpYyeT 3HaHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX, €CTECTBEHOHAYYHBIX H 00- KQ yl O.T,
cem
nenpo(ecCuOHANBHBIX  JAUCIUIUIMH, HEo0X0-| -’ 1. Koumexrs1 .
39,2 ceM |TecTOBBIX 3aIaHUi
JTUMBIX JIJIs1 pEIIeHUs THITOBBIX 33/1a49 B 00JIacTH 9.3 cem (T)
b b
OIIK - 1 arpOHOMHUH, TPOU3BOJACTBA, IEPEPadOTKU U 2 KOMILIEKTHI
Crocoben pemats Turo- XPaHEHHUs CEJIbCKOXO03IUCTBEHHON MTPOAYKIIUH. KOHTPOJIbHBIX 3a-
BbIC 3a/1a4M npodeccuo- 5
HaJIBHOM JI€SITEIbHOCTH FIAHHI TIO BApHAH-
. M MA-20ms K VOT, | Ttam(KP),
Ha OCHOBC SHAHWI OC- \Jfcriomp3yer 3HAHMS OCHOBHBIX 3aKOHOB MaTe-|p pirp 3. BOTIPOCH 110
HOBHBIX 3aKOHOB MaTe- ’
MaTHYEeCKHX M €CTECTBEHHBIX HAayK AJs pelle-| D | cem |TeMaM (pasieiam)
MaTUYCCKHUX, CCTCCTBEH- 9’ > muactmmmams (K)
HOHAYYHBIX 1 oGmenpo- | A CTaHJAPTHBIX 3a/1ad B arpOHOMUH, Mpou3-| I, 2 ceM y :
(beccHOHATbHBIX auci- |BOACTBA, NePepaGOTKH 1 XPaHEHHs CETbCKOXO- 9,3 cem | 4. TCMBI Ja 6°Pa‘
. . TOPHBIX padoT.
IUIMH ¢ IpUMEHEHHEM |3SMCTBCHHOH IIPOAYKIINH. p p
5. Tems! pedepa-
WH(POPMAITMOHHO- ToB
kommyHukamuoHHeix  |M1-3omk-1 K VO.T :
. Ui 6. KomriekTol
TeXHOJIOTHIA [TpumeHseT HHPpOPMAIIMOHHO- P BJIP
’ HK3aMEHAITMOHHBIX
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B PEIICHUHN | 7 | cem
> BOIIPOCOB, 3K3.
TUTIOBBIX 33J1a4 B 00JIaCTH arpOHOMHUH, TIpou3- | 3, 2 ceM GHIICTE
BOJICTBA, EPepabOTKK U XpaHEHHUs Celbekoxo- | I, 3 ceM
351UCTBEHHOHN NPOAYKIIUU

* Vkasvieaemcs ¢popma xonmpons. Hanpumep: YO — yemuwiii onpoc, K — konnoxeuym, T — mecmuposa-
Hue, P — pepepam, /[ — ooknao, K3 — ketic-3a0aua, 3 — sx3amen.

2. Iloka3aTesiM M KPUTEPUH OLEHMBAHMSA C(POPMHMPOBAHHOCTH KOMIIETEHUUH HA JaHHOM
Jramne ux (POpMUPOBAHUSA

Kpurepuu onennBanus™

IToxa3zare-
. HEYIOBJIETBOPUTEIBHO| YIOBIETBOPUTEIBEHO XOPOIIO OTIIMYHO
HE 3a4TEHO 3a4TEHO

IlonHota |YpoBeHb 3HaHUIl HU-|MHUHUMaNbHO JOIyC-|YpOBEHb 3HaHUN B|YpPOBEHb 3HAaHUU B

3HAHHH  [|Ke MUHUMAJIbHBIX|TUMBII ypOBEHb 3HA-|00bE€ME,  COOTBETCT-|00bEME,  COOTBETCT-
TpeOOBaHUM,  MMEJH|HUI, JOMYIIEHO MHOTO|(BYIOIIIEM IPOrpaMMeE|BYIOIIEM MIpPOrpaMMme
MECTO TpyOble OIMHMO-|HerpyObIX OMNOOK MOJATOTOBKH, JOMYyIIe-|TIOJrOTOBKH, oe3
KU HO HECKOJBKO HETPy-|OmuOoK

ObIX OmMOOK
Hannuue |IIpu pemenun cra-|IIponemoncTpupoBa- |IIpogemoncTpupoBa- |I[IpogemoHCTpHpoOBa-




YMEHMH |JapTHBIX 3aJad  HE|HBl OCHOBHBIE YMEHUS,|HBI BCE OCHOBHBIE|HBI BCE OCHOBHBIE
MPOJIEMOHCTPUPOBAHBI [PEIICHBl THUIIOBBIE 3a-|yMEHUS, PELICHBl BCE|yMEHMS, PEUIEHBI BCE
OCHOBHBIE YMEHUS,|Jaud € HErpyObIMH|OCHOBHBIC 3a/a4d C|OCHOBHBIC 3alaud C
UMeNU MecTO TrpyOble|omnOKaMu, BBHIMOJIHE-{HETPYOBIMU —OIIMOKa-|OTACTBHBIMU HECYyIIe-
OITUOKHI HBI BCE€ 331aHMsI, HO HE|MH, BBIIIOJIHEHBI BCE|CTBEHHBIMU  HeEJOYe-

B [TOJTHOM 00BeMe 3alaHds. B  IIOJHOM|TaMU, BBIIIOJIHEHBI BCE
o0beMe, HO HEKOTO-|334aHUSl B  IOJHOM
pble C HeloYeTaMu o0bemMe

Hanuuue |[Ipu pemenuun craH-|Umeercs wmuHuMaib-{IIpogemonctpupoBa- |IIpogeMoHcTprpoBa-

HaBBIKOB |MApPTHBIX 3aJa4 HE|HbIiI HAa0Op HABBIKOB|HBI 0a30Bbl€ HABBIKH|HBI HABBIKH IIPH pe-

(BnageHue |IpOAEMOHCTPUPOBAHBI [JJI1  PEIICHUs CTaH-|IpYM PEIICHUH CTaH-|IICHHH  HEeCTaHAapT-

OTIBITOM) |0a30BBIE HaBBIKY,|JAPTHBIX 337]ad C He-|JapTHBIX 3aJad C He-|HbIX 3amad 0e3 Oomm-
MMEIH MECTO TPYyOBIe|KOTOPBIMH HEI04YeTa-|KOTOPHIMU HeZo4eTa-|00K U HEJOUYETOB
OIUOKHU MU MU

Xapakre- |Komnerenuus B mon-|ChopmupoBannocts |[ChopmupoBannocts |ChHopMHUPOBaHHOCTD

pUCTHKa |HOH Mepe He C(hOPMHU-|KOMIIETEHIINH  COOT-|KOMIIETSHIINY B IIEJIOM|KOMIETEHIINH OJTHO-

chopmu- |poBaHa. VIMEOIMNXCSI|BETCTBYET MHHHMAllb-|COOTBETCTBYET TPEOO-|CTBIO  COOTBETCTBYET
pOBaHHO- |3HAHWH, YMEHHWH, Ha-HbBIM  TpeOOBaHUAM.|BaHUSIM. MMeromuxcs|TpeOoBaHUM.

CTH KOM-|BBIKOB HemocTaTouHo|lIMeronmxcsl 3HaHUM,|3HaAHUM, ymeHu#l, Ha-Meromuxcs 3HaHU,

METEHUUHU |71 PELICHUSI NPAKTU-|YMEHUN, HABBIKOB B|BBIKOB U MOTHBALIMM B|yMEHUM, HABBIKOB H
yeckux (mpogeccro-|uenom JIOCTATOYHO |IIEJIOM JIOCTaTOYHO|MOTHBAllMU B TIOJTHOMN
HaJbHBIX) 3aj1a4 JUISL pellieHUs] MPaKTH-|IUId pEeUIeHUs] CTaH-|Mepe JOCTaTOYHO s

yeckuX (mpodeccHo-|mapTHBIX  MpaKTHde-|pemIeHus]  CIIOKHBIX
HaJbHBIX) 3a/a4, HO|CKUX (mpodeccuo-npakTuueckux  (Ipo-
TpeOyeTcs  JIOTOJIHU-|HATBHBIX) 3314 (deccuoHanbHBIX) 3a-
TEJbHAsl MPaKTHKa IO Jnaq

OOJBIIMHCTBY  TpaK-

TUYECKHX 3ajiau

YpoBeHb

chopmu-

pPOBaHHO- Huskuit Hwuxe cpennero Cpennuit Bricokuii

CTH KOM-

MEeTEHUUN

* Ilpenooasamenv enpase usmeHums kpumepuu oyenusanusa ¢ coomeemcmsuu ¢ @I'OC BO u ocodenno-
cmsamu OIOIL

3. OneHo4YHBIE CPeACTBA
[To HIKENpUBEICHHONW CXeMe NPUBOJISTCS TUIIOBBIE KOHTPOJIBHBIE 3a/IaHHS MM HHBIC Ma-

TepHasbl, HEOOXOUMBIE JJIsl OLICHKH 3HaHWM, YMEHUW, HABBIKOB U (MJIM) ONBITA JAESTEIbHOCTH,

XapaKTepHU3YIOIX ChOpMUPOBAHHOCTh KOMITETEHIIMI Ha JAHHOM dTare (cM. Tabmumy 1).

3.1.

Tect

3.1.1 Bonpocsl TecToOB 3aKpbITOro Tuna 1 u3 4:
(BBIOpATH OIMH MPABUJIBLHBIN OTBET U3 YeThIPeX MPeaI0KeHHbIX)

TecT Ne 1

(Ttema 1)

Tema «3.11eRTpo.]anqec1<aﬂ AUCCONMAIINA BEIIECCTB»

1. K QJICKTPOJUTAM OTHOCUTCA:

a) caxap 0) oxcua meau (II) B) okcun yraepona (IV) ) constnas kucimora

2. ®opmyna ciaboro AIEKTPOIIUTA!

a) CuCl

6) HCI

B) H2804

T) H,S

3. BemectBa, KOTOpBIE TTPH AUCCOMMAIIMN 00Pa3yIOT B Ka4eCTBE KATHOHOB MOHBI BOJIOPO/IA, SIB-

JIAKOTCA




a) KUCIIOTaMH  0) COJISIMH B) HIEJIOYaMHU ') OKCHJIaMH
4. BemiecTBo, KOTOPOE B paCTBOPE MOJHOCTHIO PaclalaeTcsl Ha HOHBI.
a) aMMuaK 0) Boma B) CEpHas KUCIOTa TI) TUAPOKCU] [IMHKA

5. Bce HOHEBI SBIISIOTCS aHUOHAMH B pAaay:

a) CI', SO, %2 , NO3~ B)H', Na*, Ca?
6)Cl ,H", K r) COs2 ,Ca? ,NOy

6. Hanbomnpimee 4ncio KaTHOHOB 00pa3yeTcst Mpu Auccorranuu 1 Moib
a) AlCl3 0) H,S B) NazPO, r) Mg(NO3),

7. OI[HOBpeMeHHO HaXOJUThCA B BOJHOM pacTBOPEC HE MOT'YT MOHEI
a)Zn®* u OH  6) Zn*u CI, B)Na® u SO, 1)K" u NO3
8. Cymma k03 GUIIMEHTOB B YpaBHEHUHU JJICKTPOIUTHYCCKON TUCCOIMAIIMH CyJbdaTa Kere3a
(IIT) paBHa
a)3 0)4 B) 5 r) 6
9.K HEOJICKTPOJIMTAM OTHOCHUTCA:

a)caxap ©0) XJOpHI HaTpUsl B) THAPOKCHJI HATPUSL T) CEpHAS KUCIOTa
10. ®opmyna CHIIBHOTO 3JIEKTPOJIUTA

a) HySO3 6) CaCO3 B) HNO3 r) Cu(OH),
11. BemiecTBa, KOTOpBIE MPU TUCCOIUAIIMN O0Pa3yIOT B KAYECTBE aHMOHOB TOJIBKO THIPOKCH]I-
WOHBI, SIBJISIFOTCS

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

12. BemecTBo, KOTOpPOE B pacTBOPE MOITHOCTHIO PaclagaeTcsi Ha HOHBI.
a) BoJa B) COJISTHAsI KUCJIOTA
0) okcun yraepona (IV) T') TUAPOKCH]T AITFOMUHUS

13. Bce noHBI SBASIOTCS KATHOHAMH B PAIY:

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

14. HaunGonpIiee 4nciIo aHHOHOB 00pa3zyeTcs Mpu AUccouanuu 1 Moib
a) AICl; 0)Mg(NO3),  B) Na,COs3 r) NaxS

15. OngHOBpEMEHHO HaXOIUTHCS B BOJIHOM PACTBOPE HE MOTYT MOHBI
a)Ba® u SO,> 6) Zn®'u CI, B)Na"u OH 1)K’ u NOs
16. Cymma k03((PpHUIIMEHTOB B ypaBHEHUH ICKTPOIUTUICCKON TUCCOIMAIIMN HUTpPATA aFOMU-
HUS paBHA
a)3 0) 4 B) 5 r)6
17. K snexTponuTamMm OTHOCHUTCS:
a) Boj1a 0) xnopun meau (II) B) caxap r) okcun yraeposa (IV)
18. ®opmyna ci1aboro IMEKTPOITHUTA:
a) CuCl, 6) NaCl B) H,SO4 r) H,CO4



19. BemecTBa, KOTOpBIE MPHU TUCCOIMALIMN 00pa3yIOT B Ka4eCTBE KATHOHOB MOHBI BOJAOPOAA,
SABIISIFOTCSI
a) KUCJIOTaMU 0) consamMu B) ILI€JI0YaMU I') OKCUJaMHU

20. BemecTBo, KOTOPOE B pacTBOPE MOJHOCTHIO PACIa aeTCsl Ha HOHBI.
a) CcoJIssHas KUCII0Ta B) rugpokcu xenesa(Ill)
0) Boma I') TUAPOKCH]T IIMHKA

21. Bce HOHBI SBISIOTCS aHUOHAMH B PSAY:

a) CO3> ,Ca?" ,NO;7 B) Ca?* H' Na*
6)Cl ,H*, K' r) CI, SO, % , NOs

22. HaunboupIiee 4nucio KaTHOHOB 00pa3yeTcs MpH JUCCOauuu 1 Mojb
a) Na,S 6)Mg(NO3), B) K3PO, r) AlCl3

23. OgHOBpPEMEHHO HaXOIUTHCS B BOJAHOM PacTBOPE He MOT'YT MOHBI
a)Ba®* n SO42 6) Zn*u CI, B)Na'u SOs2 1K' u NOy

24. Cymma k03 (UIIMEHTOB B YPaBHCHUHU JICKTPOJIUTHICCKON TUCCONMAITIY Cyb(ara aTroMu-

HUS paBHA

a)3 0) 4 B) 5 r) 6
25. K HeanekTpoaIuTaM OTHOCHUTCS:

a) TUAPOKCU HATPHS B) XJIOpUJ] HATPUS

0) okcua yrieponaa (IV) I') cepHas KUCJIOTa
26. ®opmyIa CHIBHOTO AIEKTPOJIUTA

a) HzSO4 6) CaC03 B) HzS F) Fe(OH)z

27. BeniectBa, KOTOpBIC TIPU JAUCCOIIUAIIMHA 00PA3yIOT B KAUECTBE aHUOHOB TOJILKO
TUIPOKCUI-UOHBI, SIBJISFOTCS
a) COJISIMHU 0) KUCIOTaMH  B) IIEJIOYaMHU I') OKCHJIaMH

28. BemectBo, KOTOPOE B pacTBOPE MOJTHOCTHIO PACIIaaeTCs HA HOHBI.

a) okcu xenesa (I11) B) KapOOHAT KalbIus
6) okcup yraepona (IV) I') TUJPOKCHUJT HATPUS
29. Bce HOHBI SBISAIOTCS KATHOHAMHU B PSTY:
a) CI', SO, 2, NO5~ B)H', K*, Na?
6)H', K', Cl r) NOs, CO3? ,Ca?
30. Haubomnpiiee ynciao aHMOHOB 00pa3yeTcs IpH Juccolanuu 1 Moib
a) FeCl3 0) Ca(NO3), B) Na,COs; r) Na,S

31. OnHOBpEeMEHHO HAXOAUTHCS B BOJAHOM PacTBOpE He MOT'YT MOHBI

a)Na® u SO,2 6) Zn*u CI, B)AI* w OH  1)K' u NOs
32. Cymma k03¢ (UITMEHTOB B YpaBHEHHH JJIEKTPOIMTHYECKOW JUCCOIMAIIMA HHUTpPATa XKele3a
(IIT) paBHa

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



3.1.2. MeToauveckne MaTepUAaJIbI

TectupoBanue 1 TEKYIIEH OLEHKU yCIIEeBAEMOCTH CTYIEHTOB IPOBOAUTCS B (hopMe OyMaKHO-
ro tecta. CTyJeHTy npejyiaraeTcs OTBETUTh Ha 14 BOIpocoB 3akpeIToro tumna 1 u3 4-x.

OO6miee Bpems , OTBeIeHHOE Ha TecT 20 MUHYT
Tect mpoBepsieTcs B py4HOM PEXUME U OIIEHKA COOOIIAETCsl CTYACHTY HE MO3/JHEE 3aHATHS Cle-
JYIOILIETO 33 TEM, Ha KOTOPOM MPOBOJIUIICS TECT.

3.2. YcTHBI onipoc
3.2.1. IlepedyeHb BONPOCOB /IJIsl YCTHOTO ONPOCA 1O CJAeAYIOUUM TeMaM:

Tema «OcHOBHDBIE 3aKOHBI U MOHATHS XUMUM

1. XuMuueckue IBJIeHUs U IMPpONHECCChI, KaK MPOABJICHUC XUMHUYCCKOTO ABUXKCHUA MAaTCPHUU.
2.XuMHUYECKUH XapakTep OMOIOIMYECKHX 3aKOHOB.

3. OcHOBHBIE OHATHS: MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00beM Ta3oB, Yucino ABoraapo.
OxBuBaieHT. MoisipHast Macca 3KBUBajIeHTAa. PakTOp HIKBUBAJIEHTHOCTH.

4.3aK0H PKBUBaJECHTOB. HpO?IBJIeHI/Ie 3aKOHA DKBUBAJICHTHBIX OTHOIIECHUN B JKUBOM OpraHu3Mme.

Tema «KuHeTuka XMMH4YECKHUX MPOLECCOB

1.OCHOBHBIE MTOHATHS XUMUYECKON KMHETHKHU.

2.CKOpOCTh XUMUUYECKHUX PEAKIIU.

3.3akoH aeiictBusi macc. KoHcranra ckopoctu. MosnekyasipHOCTh peakuuu. PakTopbl, BIHIIO-
1€ Ha CKOPOCTh XUMUYECKOW PEAKIIH.

4.3akon Bant-I'odda. Temneparypusiit koaddunuent. [Ipumenenue npasuna Bant-T'odda ans
MPOTHO3UPOBAHHOTO XpaHEHUs JIEKAPCTBEHHBIX IpenaparoB. BiusHue temmeparypbl Ha CKO-
POCTH OMOJIOTHUYECKUX MPOIIECCOB.

5.®oroxumuueckue peakuuu. dortocuHTe3 B Omonornyeckux cucremax. Karamms. depmeHTsl,
KaK KaTallu3aTopbl OMOXUMUYECKUX MPOIIECCOB.

6. Xumnueckoe paBHoBecue. KoHcraHTa paBHOBecHs. CMelleHHME XMMHUYECKOI'O pPaBHOBECHS.
[Tpunauun Jle-Ilarense.

Tema «PacTBOpPBI»

1. CriocoObl BbIpaXXeHUsI KOHLIEHTPALUH PacTBOPOB. PacTBOPHUMOCTD TBEP/BIX, KHUAKHUX U Ia30-
o0pa3HbIX BellecTB. PacTBOpUMOCTH ra30B B KPOBU M TKAHEBBIX JKUKOCTSIX.

2. KonmuratuBHble CBOMCTBA PACTBOPOB HERJIEKTPOJIUTOB. 3akoHbI Payins. DOynuockonuueckas
Y KPUOCKOIINYECKAsi KOHCTAHTA PACTBOPUTEILS. .

3.0cmoc. OcmoTHnueckoe aaBieHHe. Poinb 0CMOTHYECKOTro JaBi€HUS B OMOJIOTMYECKUX CHUCTe-
Mmax. Typrop. [Inmazmomnus.

4.Ponb BOAHBIX paCTBOPOB B OMOJIOTHYECKUX CUCTEMAX.

5.CBoIiCTBa pacTBOPOB JMEKTPOIUTOB. M30TOHNYECKUH KOA(DPULIMEHT ero PU3NUECKUil CMBICI.
6.Teopust 2IEKTPOTUTHYECKON JHCCONMANMU. Poib THApaTanuyi MOHOB B OMOJIOTHYECKUX CHC-
temax. CHIIbHBIE U c1a0ble JeKTPoINThl. CTeleHb AUCCOUalNN; KOHCTaHTa JUCCOIHAIINY.

7. IlpoTonuTnyeckoe paBHOBecUE B BojJie. Bomopoanblii mokaszaTenb. PaBHOBecHE COCTOSIHUS B
pactBopax amdonauToB. Biusuue pH - cpeabl 1 HOHHOM CHITBI pacTBOpa HA OMOXMMUYECKHE
IIPOLIECCHI.



8.IlpoTonuTnyeckoe paBHOBECHE B PEAKLMAX coylbBONIN3a. [ uaponu3 coneit. CTeneHb 1 KOH-
CTaHTa rUApoIN3a. ' MOApONUTHYECKHE IPOLECCHI B )KMBOM OPTaHU3ME.

3.2.2 MeToauyeckue MaTepUaIbl
Kpurepun onieHkn ycTHOro0 onpoca
«OTJIMYHO» BBICTABIISIETCS OOYUYAIOLIEMYCsl, €CIIM OH YETKO BBIPA’KAET CBOIO TOUKY 3PEHMS
[0 paccMaTpUBAEMBIM BOIIPOCAM, MIPUBOJAS COOTBETCTBYIOIINE (PaKTUUECKUE JOBOJBI U TpUME-
pBIL.

«XOPOLLIO» BBICTABISETCS O0YYarOIEMyCsl, €ClId OH JOMYCKAeT OTHENbHbIC HeOOJbIIMe
HETOYHOCTHU IOIPEIIHOCTHU IIPU OTBETE.

«Y/10BJIETBOPHUTEJbHO» BHICTABIIIETCS 00YJarOMEMycsi, €ClIM OH 0OOHapyKHUBaeT mpoode-
Jbl B 3HAHUAX (PAKTUYECKOI'O M OCHOBHOI'O y4eOHO-IIPOrpaMMHOI0 MaTepuana u3y4yaeMou Jauc-
LUIUIMHBIL.

«HEeY/0BJIETBOPUTEJIBLHO» BbICTABIISIETCS 00Yy4arolEeMycs, €ClIM OH OOHapy>KUBAeT Cy-
IIECTBEHHBIE MPOOENbl B 3HAHUSAX OCHOBHBIX TEOPETHUECKUX IOJIOKEHUH y4eOHOW IUCIMILIN-
Hbl, HEyMEHHUE C ITOMOIIBIO IIPENnoaBaTess NOJyYUTh IPAaBUIBHOE PELIEHNe KOHKPETHOM Mpak-
TUYECKOM 3a/1auM U3 YMCIIa [IPELYCMOTPEHHBIX paboyell mporpaMMon yueOHON AUCHUILINHBI.

3.3. Ycrubiii onpoc (KoyutokBuym)

3.3.1. Ilepeyenb BONPOCOB /1Jisl YCTHOIO ONMPOCa KOJLIOKBUYMa 1,2,
KosutoxkBuym 1

1. Xumuueckue sSBICHHS U TMPOIECCHI, KaK MPOSIBICHNE XUMUYECKOTO IBHKCHHS MAaTEPHH.

2.XuMHUYECKUH XapakTep OHMOIOIMYECKHX 3aKOHOB.

3. OcHOBHBbIE IOHATHSA: MOJIb, MOJISIPHAsI Macca, MOJISIpHbINA 00BbeM razos, Yucno ABorajipo.

OkBHBaJIeHT. MossipHast Macca SKBHUBajeHTa. PakTOp 3KBUBAJIEHTHOCTH.

4.3axoH >KBUBaNEHTOB. [IposiBIIeHNE 3aKOHA SKBHBAJICHTHBIX OTHOIICHHI B )KHBOM OpTaHHU3ME.

5.0OCHOBHBIE NOHATUS XUMHUECKOW KHHETHKH.

6.CKOpOCTh XMUMUYECKHX PEaKIuil.

7.3akoH neiictBuss Macc. KoHcranTa ckopocTH. MonekyIsipHOCTh peakiuu. DakTopsl, BIUAIO-

e Ha CKOPOCTh XUMUYECKOH pEaKIiH.

8.3akoH Bant-T'oda. Temneparypusiit koapdunment. [lpumenenue npasuna Bant-I'odda ans

NIPOTHO3UPOBAHHOTO XPAaHEHUS JIEKApCTBEHHBIX MpenapaToB. BiusHHe TemmepaTypsl Ha CKO-

POCTH OMOJIOTHUYECKUX MPOLIECCOB.

5.®@oroxumuueckue peakuuu. dortocuHTe3 B Ouonornyeckux cucremax. Karammz. depmeHTsl,

KaK KaTaJIn3aTopbl OMOXUMHUYECKHUX ITPOIIECCOB.

6. Xumuueckoe paBHoBecue. KoHcranTa paBHOBecus. CMeILIEHHE XUMHUYECKOTO PaBHOBECHS.

ITpunnun Jle-IlaTense.

7. W3 okcunos BaO, K0, TiO,, CaO, Al,O3, MgO, ZnO BeibepuTe 1Ba OKCHIA C HAUOOJIEE BbI-

pa’KeHHBIMH OCHOBHBIMU CBOMCTBAMHU. Y Ka)KUTE BAJICHTHBIE AJIEKTPOHBI BEIOPAHHBIX 3JIEMEHTOB

12. TemniepaTypHblii KoapuiueHT peakiuu paBeH 2. Ha ckoibko rpaaycoB HEOOXOAMMO TOBBI-
CHUTb TEMIIEpaTypy, YTOObI CKOPOCTh PEAKIIMK BO3pOcia B § pas.

13.0npenenuth 4ucao Mojell U 4uciao MoJib 3KBUBajieHTOB: 10 r cepHoil kuciotel, M 50 r

cynbdara xpoma(lll).

KonnokBuym 2
1. CriocoOsI BeIpaKeHUST KOHIIEHTPAIIMK PaCTBOPOB. PacTBOPUMOCTE TBEPABIX, )KUJKHUX U Ta30-
00pa3HbIX BelecTB. PacTBOPUMOCTH ra30B B KPOBU M TKAHEBBIX JKUIKOCTSIX.
2. KonnuratuBHbIE CBOMCTBA PACTBOPOB HEANEKTPOJIUTOB. 3akoHBI Payis. DOynrockonuaeckas
Y KPUOCKOMUYECKast KOHCTAHTA PACTBOPUTEIIA..



3.0cmoc. OcmoTnueckoe aaBieHue. Poinb 0CMOTHYECKOTrO JaBiEHUS B OMOJIOTMYECKUX CHUCTe-
Mmax. Typrop. [Inazmonus.

4.Ponb BOAHBIX paCTBOPOB B OMOJIOTUYECKUX CUCTEMAX.

5.CBoiiCTBa pacTBOPOB IEKTPOIUTOB. M30TOHNYECKHH KOI(PPULIIMEHT ero PU3NUecKuil CMBICI.
6.Teopust 27IEKTPOTUTUYECKON JHCCONMaluu. Poib ruapaTanuy HOHOB B OMOJIOTHYECKUX CHC-
TeMax. CUJIbHBIE U ci1a0ble AIEeKTPoIUThl. CTeneHb AUCCOIUAIK; KOHCTaHTa AUCCOIUAIIUH.

7. [Iporonutndeckoe paBHOBecHE B Bojie. Bomopoaubiil moka3arens. PaBHOBecHE COCTOSHUSA B
pactBopax amponutoB. Bimusaue pH - cpenbl 1 HOHHON CHIIBI pacTBOpa Ha OMOXUMUYECKUE
IIPOLIECCBI.

8.IlpoTonuTryeckoe paBHOBECHE B PEAKIMAX CObBONIN3A. [ uaponu3 coneit. CTeneHs 1 KOH-
CTaHTa TMAPOJIN3a. [ MaApOIUTHYECKHE TPOLIECCHI B dKUBOM OpraHU3MeE.

9.0cHOBHBIE TIOJOKEHHUS U MOHATHS KBAHTOBOI MEXaHUKHU. DJIEKTPOHHOE 001aK0. XapaKTepu-
CTUKA HEPreTUYECKOr0 COCTOSIHUA 3JIEKTPOHA KBAHTOBBIMU YHCIIAMH.

10.IMpunuun Haumenbei sHeprun. [Ipasmino Kineukosckoro. [Tpunuun ITaynu. [Ipasuno ['yn-
Ja.

11.9neKTpoHHbIE U AIEKTPOHHO-Tpaduueckue GopMyisl aTOMOB. S apo aToma.

12. Tlepuonuyeckuii 3akoH JI. 1. MeHneneeBa 1 €ro TpakTOBKA B CBETE KBAHTO-MEXaHUYECKON
Mozienu aroma. CBOMCTBAa aTOMOB JIEMEHTOB (paauycC, SHEPTUs HOHU3ALUH, SHEPTUs CPOACTBA K
AIEKTPOHY, JIEKTPOOTPULIATEIHHOCTB ).

13.ITpupoaa xumMuueCKOr CBsI3U. MeTo/1 BaJICHTHBIX CBsi3eil. [ mOpuau3anms aToMHBIX opOuTa-
neit u reomerpuueckas Gopmyna Monekybl. «Curma» u « [1u » cBsizu.

14 Vonnas cBs3b. KoBanenTHas cBsi3b. JIUNONbHBIN MOMEHT. [{JTMHA CBSA3H, SHEPTHUs CBS3H, T10-
JSIPHOCTH CBSI3H.

15.BonoponHas cBA3b. (MEXKMOJIEKYIIIpHas U BHYTPUMOJIEKYJIsipHast). buonornueckoe 3HaueHue
Y POJIb BOJOPOJHOM CBSI3U.

3.3.2. MeToanueckne MaTepuaJbl

Kpurepun onieHKH KOJIIOKBHYMA

«OTJIMYHO», BLICOKHH YPOBEHb

OOyuaromuiics mokasaji MpOYHble 3HAHHUS OCHOBHBIX IOJIOKEHHH MO TeMe KOJIOKBUyMa
B paMKax pasjena yueOHOH AUCLUIUIMHBI, YMEHHE CaMOCTOATENIbHO pellaTh MpakTHUYECKHe 3a-
Jlauu, JieJ1aTh 000CHOBAHHBIE BHIBOJIBI.
«X0pOILI0», NOBBIIIEHHbIH YPOBEHb

OOyyaromuiics moka3an IpOYHbIE 3HAHHUSI OCHOBHBIX IOJIOKEHUH 10 TeMe KOJIJIOKBUYyMa
B paMKax pasjena yuyeOHOM JUCHUIUIMHBL, YMEHHE CAMOCTOSITENbHO PElIaTh KOHKPETHbIE MpaK-
TUYECKHE 33/1a4H, MPEAYyCMOTPEHHbIe padouell mporpaMMoil, OpUEeHTUPOBATLCS B PEKOMEH0-
BAHHOU CIIPAaBOYHOM JIMTEPATYpPE, YMEET IPABUWIBHO apryMEHTUPOBATh IOJIYYEHHBIE PE3YJIbTa-
THI.
«YAOBJIETBOPUTEIBLHO», IOPOrOBLIN YPOBEHb

OOyuaromuiics Moka3al 3HAHHE OCHOBHBIX IOJIOKEHHUH TEeMbl B IMpefesiax COOTBETCT-
BYIOILIETO pa3jena y4eOHOW JUCHUIUIMHBL, YMEHHE MOJYyYUTh ¢ TIOMOIIbIO MpenoaBares npa-
BHJIBHOE PEIICHUE KOHKPETHOM MPAaKTHYECKOW 3aa4y U3 YUCia IPELYCMOTPEHHBIX B TEME, 3Ha-
KOMCTBO C PEKOMEH/I0BaHHOH y4eOHOH JInTepaTypoi.

3.4. PedepaTuBHbBIE PpadOTHI
3.4.1. CIMCOK TEM PE®EPATOB

1. Xumust S — 3J1€MeHTOB, OMOJIOTHYECKOE 3HAUCHUE.
2. Xumuss P — a1meMeHTOB, OMOJIOTHYECKOE 3HAUCHHE.



3. Xumust d — 31€MEHTOB, OMOJIOTHYECKOE 3HAUCHHE.
3.4.2. MeTogu4ecKkue MaTepuaJbl

MPABHAJIA O®OPMJIEHMS M TOPSIIKE 3AINUTHI PEGEPATA
MO ANCHUIIJINHE

«XUMHUS HEOPraHUYECKas U AaHAJUTHYECKAN»
OOyuarommuiics BEIOMpaeT TeMy pedepara U3 NpeayiosKeHHOTO CIHcKa (ITyHKT MporpaM-
MbI 5.1.) . B TeueHune cemectpa J0JDKEH OBITh MOArOTOBIICH 0UH pedepart. 3amura pedepato
MPOXOJUT HA 3aHATHH, COTJIACHO KaJICHAaPHO-TEMAaTHUYECKOMY TUIaHYy.

TpeGoBanus k opopMmiIeHUI0 pepeparta

B BepxHeill yacTu TUTYNIBHOTO JIUCTA yKa3bIBaeTCA Ha3BaHUE yueOHOro 3aBeJCHUS. B KO-
TOPOM TIPOBOAMTCS 3a IMTa pedepara. B meHTpe nucTa pa3MeIiaroTcs Ha3BaHHWE Y4eOHOTO
npeaMera U GopMyIUPOBKA TEMbI; UyTh HIKE - (paMIIKS, UMSI U OTYECTBO 00YHYaIOIIErocs U ero
NPUHAIIEKHOCTh K KypCy U (aKyabTeTy, paMuiIns, IMS ¥ OTYECTBO MpenoaBareis. Buusy mo
LEHTPY YKa3bIBAIOTCS Ha3BaHUE HACEICHHOIO MyHKTa, B KOTOPOM HamucaH pedepar, U roj] ero
HaIMCaHMsL.

3a TUTYIBHBIM JMCTOM pedepara CielyeT ero OrjiaBlieHue, KOTOPOe COCTOUT M3 YEThI-
peX OCHOBHBIX YacTeil: BBEJICHHUS, OCHOBHOM YacCTH, 3aKJIOYEHUS U CIIHCKA UCIIOJIb30BaHHOM IS
Hanucanus pedepata nurepatypsl. [Ipy Hanuuum npuokeHuit nHGOPMALIKUS O HUX JOJKHA CO-
JIEP’KaThCs B OIJIABJICHUU.

Bo BBenenuu pedeparta ykaszbBaloTCs 1esb PabOTHl (MM HECKOJIBKO IeNei), a TaKkxke
3a/1a4d, KOTOpbIEe TPEOyeTCs pemuTh Uil €€ TOoCTiKeHUs . OObeM BBEACHHUS MOXET COCTaBIIATH
JIBE-TPU CTPAHUIIBI TEKCTA,

OcHoBHasl 4acTh pedepara COICPKUT MaTepuai, KOTOPBI OTOOpPaH O0YJarOIIMMCS TSI
paccmoTpenus npobiembl. OH MOXKeET ObITh pazfeneH Ha naparpadsl. CpeqHuii 00beM 0OCHOBHOM
gactu pedepara - 10-15 crpanu.

B 3akmouenun pedepara 00yqaromuics caMocToAaTeaIbHO GopMyaupyeT BoIBOAbL. O0b-
€M 3aKJIFoYeHUs - 1-2 cTpaHuIbL.

B cnucke ucnonb30BaHHON Ui HanucaHus pedepara auTeparypsl B anpaBUTHOU MO-
CJIEIOBATENIbHOCTH YKa3bIBAIOTCSl BCE MCTOYHMKHU, KOTOPBIMU MOJIb30Bajcs OOydaromuiics npu
HOJroTOBKE paboThl, cornacHo TpedoBanusm ['OCT.

IIpoueaypa 3amuTsl pedepara
3amura pedepaTta IPOBOIUTCS COTIACHO KaJCHAAPHO-TEMATUHIECKOMY TUIAHY 3aHSTHH.
Pedepar npencrapnsiercs k 3amute Ha muctax gopmara A4. TekcT Ha HUX JOHKEH OBITh
OTIICYaTaH Ha KOMIIbIOTEpE. B HCKITIOUUTENIEHOM ciTydae JIonmyckaeTcs 3amura pedepara, mpe-
CTaBJICHHOTO B pyKOMHMCHOM Bapuante. [Iporeaypa 3amuTel pedepara Ha SK3aMeHe MpeCTaBIIsI-
eT co0oi:
- BBICTYIUJIEHHE aBTOpa pedepara (10 10 MUHYT), B X0/Ie KOTOPOTo 00ydJaromuics 107-
JKEH TOKa3aTh CBOOOIHOE BIIJICHHE MAaTEPHUAJIOM 10 3asBJICHHON TEME;
- OTBETHI Ha BOMPOCHI MPEMO/IaBaTEeNsl U CTYIEHTOB TPYIIIHI.
[ToaroroBka u 3ammTa pedepaTta OlIEHHBASTCS B Oajuiax:
1. Ogopmrenue (maxcumanvro 4 baria)
1 6amn — pedepar pacriedaTad U3 CETH UHTEPHET, C YKa3aHUEM CBOEH dhaMUiIuu
2 Gamna — pedepaT pacredyaTtaH U3 CeTH HHTEPHET, COCTABIEHO COJIepP KaHUEe WU
CITUCOK JIUTEPATYPBI
3 Gaa — caMOCTOSITENTFHO HAMMMCAHHBIN pedepaT, OTCYTCTBYIOT CCHUIKU Ha
WCTOYHUKH HCIIOJIE3YEMOU JTUTEPATYPhI B TEKCTE.




4 6anna — pedepar opopMIIeH 1O BceM TPeOOBAHUSM.

2. Buicmynnenue ¢ doknadom (makcumanvro 4 bauna)

1 Gaym — CTYIEHT, He OTPBIBASICh YUTAET JOKIIAT

2 Oayta — CTYJICHT YMTAET JIOKJIaJl, MHOTJA OTPBHIBAsICh OT TEKCTA, AA€T IMOSCHEHHS

3 Gaya — CTYACHT JOKJIAIIBACT CAMOCTOSITEILHO, HHOT 14 UCTIONB3YIO 3aITUCH

4 Ganna — CTyIGHT CBOOOHO BIIaJICET MaTEPHAIIOM, HE UCIIOJIb3YyeT IPU OTBETE 3aIUCH.

3. Omeembpl Ha 60NPOCHL NPEn00asamelis U 0OHOKYPCHUKOS. (MAKCUMAIbHO 4 banna)

1 Gayut — CTYJIEHT UIIET OTBET B pedepaTe U 3a4UTHIBACT €TO0.

2 6aya — CTyIeHT 1aeT OJTHOCIIOKHBIN OTBET (J1a/HET)

3 6auta — CTyeHT oTBeuaeT Ha OOJBITUHCTBO BOIIPOCOB, COMPOBOXK/IACT MOSCHCHUSIMHU.

4 Gayma — OTBETHI 1aHBI HA BCE TOCTABJIEHHBIE BOMIPOCHL. C MOsICHeHUsIMU. CBOOOHO OpHUEH-
TUPYETCS B TEME.

3.5. JIabopaTopHblie padoThI
3.5.1. B paboueii nporpamme mpox0oxIeHUs TUCHUAIUIMHBI TPEAYCMOTpEHO BbinoiHenue 10
71abopaTopHbIX padot . [Ipumeps! 1abopaTopHBIX PabOT MpeCTaBICHBI HUXKE

JlaGoparopunasi padora Ne 1. KayecTBeHHbIe peaklMi HA KATHOHBI 1 AHUOHBI OUOTeH-
HBIX 3JIEMEHTOB. S- 3JIeMEeHTBI.

OnbIiT Ne 1. OkuCIMTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA MEPOKCH/IA BOIOPOA.

B npoOupky nomerniarot 6-8 kanenb pactBopa nepmanranara kanus KMnOy4 u 2-3 xammm 1Byx-
HopMmainsHOTO 2H pacTtBopa cepHoit kucinotel HySO, . 3atem no6aBbre 3-4 xarum 10% pactBopa
nepokcuaa Bojgopona HpO,. Kak m3meHuTcs uBeT pacTBopa, 3amucarb B xypHasie. COCTaBUTH
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOE YPABHEHHE JAHHON PEAKIUU.

OnbiT Ne 2. I'maposn3 kapOoHaTa HATPHUS.

B nmpo6upky nomemator 8-10 kamesnp quctui. Boabl U 1 kammo ¢eHon-pranenHa, 3aTeM MHK-
pormmnaTeneM 100aBiIs0T HecKoabKko KpucTamuukos NapCOg3, pa3MemuBaror.

OTMeTuTh B KaKOM IIBET OKpacuTcsl pacTBOp (eHos-(hrajsienHa. 3anucaTth ypaBHEHUE THIPOIIN3a
KapOOHaTa HaTpHUs B MOHHOM U MOJIEKYJIIPHOM BHJIE.

OnpiT Ne 3. O6napyskenne karnona K
I'ekcanutpokobanstat /I11/ Hatpus - Naz[Co(NO2)s] B cmabokucioi u HEWTpaabHOH cpene 00-
pasyer c COJISIMU Kanus KPUCTAJUIMYECKUN 0CaJl0K K2oNa[Co(NO,)e].

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

B nmpobupky BHOCAT 2 Karuid KOHIIEHTpUPOBaHHOTO pacTBopa xjopuzaa kamus KC1 u 2 kamm
CBEXKEIIPUTOTOBIICHHOTO KOHIIeHTprpoBaHHOTO pactBopa Naz[Co(NOy)s]. Beimamaer ocamok
NaK;[Co(NO,)s]. Eciu ocamok He 06pa3yercst, TO MOTUPAIOT CTEHKH MPOOUPKH CTEKIISIHHOM Ta-
JIOUKOM. 3anucaTh IIBET 00pa3oBaBIierocs ocajika.
Hanmcarts ypaBHEeHHE peakiui B MOJIEKYIISIPHOH (popme.

OnbiT Ne 4. O0Hapy:KkeHHe KaTI/IOHaMg+2

A) Enxue menoun BeIACIAIOT U3 PacTBOpa CoJiei MarHus Oebiii aM(pOPHBINA 0CaT0K THIPOKCHIA
Mg (OH), . Uounslit BuA: Mg2+ +20H = Mg (OH),|

B npobupky BHOCAT 4 Karum pactBopa xjopuaa maraus MgCl, wm 2-3 karum pactBopa ruapo-
kenga Hatpus NaOH, npoucxonut BbimageHue ocaaka. OTMETUTh LBET OCajKa. 3alucarhb
yYpaBHEHHE PEeaKLUU B MOJIEKYIIIPHOI opMme.



B) I'mnpodocdar natpust Na;HPO,  siBisieTcst XapakTepHBbIM PEaKTHBOM Ha MOHBI MAarHHSL.
B pactBOopax comepkamux XJIOpH aMMOHHUS, B PUCYTCTBUY aMMHaKa (aMMHadHO-0ydepHas
CMeCh) 00pa3yercsi KPUCTALIUYECKHH OCaZoK MarHuii-ammonwmii-pocdar. MoHHBIM BuA:
Mg?* + NH," + PO — Mg NH4PO,4|

K 5-6 xamsm pactBopa xiopuaa marauss MgCl, npubaBnsioT 2 Karmig XJopuaa aMMOHHUS
NH,CIl, 3atem 2 kamim pacTBOpa aMMHaka M II0 KaIUIIM pacTBOp Harpus ruapodocdara
Na,HPO,, Brmanaer kpucraumyeckuii ocagok. OTMETUTH LIBET OCaaKa. 3amucarh ypaBHE-
HUE peakluy B MOJIEKYJISIpHOI (opme.

OnbiT Ne S. Peakuusi o0Hapy:KeHUs] KATHOHA Ca*

Oxkcanat ammonust — (NH4)C204 — 00pasyer ¢ COIsIMHU Kalblus MEJIKO-
kpuctaumnueckuit ocaiok CaCy04 MoHHBINM BUA:

Ca®" +C,0,% =CaC,04|

K 5-6 xaruisam pactopa CaCl, mpumuth 5-6 kanens pactBopa (NH4)C204 peaktusa. O6pasyer-
csi ocagok. OTMETUTH IBET OcajKa. 3anucaTh ypaBHEHUE PEaKIMK B MOJIEKYISIpHOU opme.

Jladoparopnasi padora Ne 2. KosimuecrBenHbiii anaan3. Turpumerpus.
Omnpenesienne KapOOHATHOM /BPEMEHHOM/ &KeCTKOCTH BObI

XKecTtkocTb BoJibI 00yCIOBIIEHA TPUCYTCTBUEM B HEH COJIeH MarHusi U KajblUs. KECTKOCTb
BOJIbI BBIPAXKAETCA KOJUYECTBOM MIJIJTUAIKBUBAJICHTOB MOHOB KaJbIMs U MAarHUS, COJIEPKAIINX-
cs B I mutpe Bombl. OIMH MHJUTMIKBUBAICHT >KeCTKOCTH oTBedaeT 20,04 Mr/in MOHOB KallbIIUs
uin 12,16 mMr/m noHoB Maruus. Msrkas Boja COIepKUT < 4 MAKB/JI. HOHOB KaJIbIIUSl M MarHus,
cpemHexecTKas - 4-8 MIKB/II, )KeCTKast 8-12 makB/n. CymmapHOe coaep)kaHhe pPa3TUYHBIX
coJiell Kanpllus U MarHusi 00yCIaB/IMBaeT OOLIYI0 *KeCTKOCTh BOJbl. OOIIas KeCTKOCTh BOIbBI
noJipa3ieiieTcss Ha KapOoHaTHY0 W HekapOoHarHyro. HekapOoHaTHasi (ITOCTOSHHAs) YKECT-
KOCTb BOJBI CO3JIa€TCSI MPUCYTCTBUEM B HEW XJIOPUIOB U CyNlb(ATOB MarHus U KajbllHs, a Kap-
OoHaTHas1 (BpeMEHHasl) - COJIEP)KAaHUEM B BOJI€ THIPOKapOOHATOB 3TUX METaioB. Beiencraue
TUAPOIIN3a TUAPOKAPOOHATOB BOJa UMEET MIEIOYHYIO0 PEaAKIUI0, TO3TOMY MOXET OBITh OTTUTPO-
BaHA KHUCJIOTOM B MPUCYTCTBUU OJHOTO U3 KUCIOTHO-OCHOBHBIX WHIUKATOPOB (METOJ allH]IH-
METpPUH).

Xon palboTshl:

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

1)  Cobepute ycTaHOBKY JUIsi THTPOBAHUS BOJIBI XJIOPOBOJIOPOJHOM KUCIOTOA.

2)  Ilunetko# Ha 100 MJI TOMECTUTE MCCIIEAYEMYIO BOAY B KOHUYECKYIO KOJIOY, 100aBb-
T€ K HccieayeMol Boje 2-3 Kalli METHJIOBOTO opaHkeBoro. Ilpu Hanuuumu 6ukapOOHa-
TOB KHUJIKOCTb OKPACUTCS B JKEJITHIN 1IBET.

3)  OrrutpyiiTe NPUTOTOBICHHYIO MPOOY PACTBOPOM COJSIHOW KHCIOTHI O MEepexoja
KEJITOM OKpacKM MHIAMWKATOpa B OpaHKeBYI0. TUTpoBaHHE BHIIOJHUTE HE MEHEE TPEX pa3 A0
NOJIy4YeHHUsl 3HAaUeHUH, OTINYaroMXcs He 6oee, yeM Ha 0.1 M.

4)  Paccuwmraiite cpeaHee o0beMa XJIOPOBOJOPOJIHON KHUCIIOTHI, 3aTPAYCHHOTO HA THTPO-

V,+V, +V,
3

5)  PaccuuraiiTe kKapOOHATHYIO KECTKOCTh BOJBI (MMOJIB/J):
C,.(HCI)-V(HCI)-1000
XK. =
Vh,0

BaHHeE: V=




6) Tlosb3ysich Tabnuiel KiacCU(pUKAIIMK BOIBI MO XKECTKOCTH, CACTIalTe BHIBOJ, K Ka-
KOU TpyIIie OTHOCUTCS Ucciaenyemasl BoJa.
7) 3anuiuMTe MOJy4eHHBIC PE3yJbTAaThl B TAOJIHIY:
Tadauna 4.1. Pe3ynsrarel THTpOBaHus IpoOsl Boabl pactBopom HCI

3.5.2. MeToanueckne MaTepuaJbl
B xoze BeImoIHEHHS 1a00paTOPHBIX pabOT ClIeIyeT YETKO CIIeI0BaTh METOIUKE BHITIOJIHE-

HUS ¥ CTPOTO COOMIONIAaTh TEXHUKY OezomacHocTd. 1o uTOraM BBIIOJHEHHOM pabOThl 0OpMIIs-
€TCsl OTUET.
Odopmitenne 1a00paTOPHON U MPAKTHYECKOIl padoThI

IIpaBunbHO ohopMmiieHHas 1abopaTopHast padoTa JOJKHBI COAEPKATh B ce0e pa3zelbl:
e Ha3Banue paboThI
e OOopynoBaHue.
o [lenb paboThLI.
e Xo07 BBINOJIHEHUS pabOTHI.
e Pe3ynbrarhl HAOMIOAECHUN U BBIYMCIIEHUN B BUJIE TaOJIMII.
e VYpaBHEHUS XUMUYECKUX peakiui (Ipyu HEOOXOJUMOCTH).
BpIBOJI (1I0JDKEH COOTBETCTBOBATD LIETH PAOOTHI).

Kpurepun oueHuBanusi JJa0OPATOPHOI U MPAKTHYECKOH PadoThI
e OuneHkKa «OTJMYHO» CTaBUTCS, €CIIU:

a) paboTa BBINOJIHEHA [10JTHO, IPAaBUIIBHO, 0€3 CYILECTBEHHBIX OIIUOOK, ClIe/IaHbl BEIBOJIBI;

0) PKCIIEPUMEHT OCYILECTBIICH TI0 TUTAHY C YUETOM TEXHUKH 0€30IacCHOCTH U TPaBWII paboTHI C Be-
I1eCTBaMH U NIPUOOpaMH;

B) UMEIOTCS OpPraHU3alMOHHBIE HABBIKU (IIOJIEP’KUBAETCS YUCTOTA pabouero Mecra 1 MopsjoK Ha
CTOJI€, SKOHOMHO HUCIOJIb3YIOTCS] PEAKTUBBI).

e  OueHkKa «X0pOWIO» CTaBUTCS, ECIH .

a) paboTa BBITNIOJIHEHA [TPABUIIbHO, O€3 CYIIECTBEHHBIX OIIMOOK, CAETaHbl BHIBOJIBL;

0) IOIMYCTHMBI: HEMOJHOTA MPOBEAEHHUS WIM O(QOpMIIEHHS SKCHEPUMEHTa, OHA-JIBE€ HECYIIECT-
BEHHbIE OIIMOKM B MPOBEIECHUH WM OQPOPMIICHUN SKCIIEPUMEHTA, B MpaBHiiax paboThI ¢ Belle-
CTBaMH U NPUOOPaAMH.

e OneHka «yI0BJIETBOPUTEJIbHO» CTaBUTCS, €CIM JOIYIIEHbl OJHA-/IBE CYLIECTBEHHbIE
omKOKH (B XOJ€ IKCIIEPUMEHTA, B OOBSICHEHUHU, B O(QOPMIIEHHH pabOTHI, IO TEXHUKE
6e30macHOCTH, B paboTe ¢ BelecTBaMH U MpHOOpaMu), KOTOPbIE UCHPABISAIOTCS C MIOMO-
HIbIO YUUTETIS.

e OueHka «Hey10J1eTBOPUTEIbHO» CTaBUTCS, €CIHM JONYLICHbl CYIIECTBEHHbIE OMNOKHU (B
X0Jle DIKCIIEpUMEHTA, B OOBSICHEHUH, B O(POpPMIIEHUH pabOThI, MO TEXHUKE O€30MaCHOCTH,
B paboTe C BelleCTBaMM M NPUOOpaMM), KOTOPbIE HE MCIPABISIOTCS Jake MO yKa3aHUIO
YUUTEIS.

Bo Bcex ciydasix OlLlEHKa CHMXKAeTCs, €Cid oOydarouuiics He coOnronan MmpaBuila TEXHUKH
0€30MacHOCTH.

3.6.01eHOYHbIE CPEICTBA K IK3aMeHY.
3.6.1.1. Bonpockl, BBIHOCHMBbIE Ha IK3aMeH

1. CoBpemeHHas Teopusi CTPOEHUS aTOMa.
2. OCHOBHBIE OJIOXKEHUS MPOTEKAHNU XUMUYECKUX PEAKIMi ¢ TOUKH 3pEeHHs TEPMOINHA-
MUKH.
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KauecTBeHHEBIN aHAIN3.

[InanerapHas U KBAHTOBO-MEXaHUYECKask MOJEIb CTPOEHHUS aToMa.

IlonsTHE YHTAIIBIINH.

Kakue BeniectBa MOTYT ABJISTHCS OKUCIUTEISAMU: TIEPMAHTaHaT KaJlusl, COJIIHAs KUCIIO-
Ta, IEPEKUCh BOJIOPOa, CEpHAst KUCIIOTA.

Bonopoansiii mokaszaress.

JpoOHBIi1 1 cUCTeMaTUYEeCKUI aHaAJIH3.

ITocrynatel bopa.

. 3axoH I'ecca.

Bnusinue paznuyHbix GpakTOpoB HA THAPOIIU3.

. KonnaecTBeHHBIN aHAIN3.
13.
14.
15.
16.

JlucriepcHble CUCTEMBI.

KBaHTOBBIC UnCIa.

OcHOBHBIE IOHATHS TEPMOAUHAMUKH.

Hanwucars 1 ypaBHATH METOJIOM BJIEKTPOHHOTO OajaHca peakIfio: B3aUMOACHCTBUE BO-
JI0poJia C a30TOM.

HMonHoe paBHOBECHE BOJIBI.

OO01e MpUHLIUIBI M BUbl KOJIMYECTBEHHOIO aHaJIM3a.

Bonopoausiil mokasarens pacTBopa paBeH 3, ONpeIeTuTh KOHIIEHTPAIMIO HOHOB THAPO-
KCHJIa B pacCTBOpE.

Ou3NUECKUil CMBICT KBAHTOBBIX YMCEI M UX HU(POBBIX 3HAUCHHH.

[TonsiTre SHTpONNH.

K kakoMy THIly peakliMii OTHOCUTCS pEaKL sl B3aUMOJICUCTBUSA MEIU C CEPHOM KHUCIIO-
TOM: HAIIUCATh €€ U apPTyMEHTUPOBATh OTBET.

Bunael runponusa.

['paBUMeTpHYECKU METOJ] aHAIIN3A.

HanucaTh 1 ypaBHITH METO/IOM 3JIEKTPOHHOTO OajaHca peakluio: B3auMOJIEICTBUE BO-
J1I0poJia C a30TOM.

Onwucanue 3JIeKTPOHHOU CTPYKTYPBI HA0OPOM KBaHTOBBIX YHCEIL.

Oueprus ['u606ca.

Paccunrare M, OKMCIATENSA M BOCCTAHOBUTEIS IS PEAKLIUK: [IMHK 1 a30THAsI KUCIIOTA.
Hamncars ypaBHEHUs THAPOIN3A IO IIEPBOU CTYIIEHU: XJIOPUAA KaJlKs, alleTaTa HaTpusl.
VYkazarb XxapakTep cpessl.

Haiiti maccy menoun (kKoH), HEOOXOAUMYIO 7Sl TOJTHOW HelTpanu3anuu 10r cepHOi
KHCIIOTBI.

TuTpuMeTpUUECKUN aHAJIN3.

[Tonumeps! U OJIMTOMEPHI.

KommieMeHTapHOCTb.

K kakoMy THIy peakliMii OTHOCUTCS PEAKIUsl B3aUMOJICUCTBUSA MEU C CEPHOM KHUCIIO-
TOM: HAIlUCAThb €€ U apryMEHTUPOBATh OTBET.

ITpunnun Iaynu n 3anper [aymnu.

ITonsATHE CKOPOCTH XUMUYECKON PEAKLIUH.

Oxucnenue u BoccraHoBieHue. [IpuBectu npumepsl.

Hanucatp peakiuu rugponusa no nepsoii crynenu: KCN, - cynbdara nunka.

[IpaBuiia KBaHTOBOM MEXAHUKH.

@DakTOpBI, BIUAIOIIKNE HA CKOPOCTh XUMUYECKOW pEaKIIvH.

I'mpponus comnent.

VYKaxuTe, KaKUe BEIIECTBA MOT'YT SABJIATHCS BOCCTAHOBUTEIISIMU: XJIOP MOJIEKYJISIPHBIN,
AQHUOH XJIOPA, IEPEKHUCh BOJIOPOJA, CEpHAast KUCIIOTA.

3aKOH SKBUBAJIECHTOB JIJIsl pEarpyOIIUX BEIIECTB.

Xumudeckoe 1 (pazoBoe paBHOBECHE. .



45. IIpuHUIMI MUHUMYMa 3HEPTUH U IIpaBwiio XyHAa.

46. 3aK0H JACUCTBYIOIIMX MAcC JIsl TOMOTEHHBIX PEaKIUH.

47. Ilopsnok ypaBHuBanust OBP.

48. MeTtoa HeWTpaIu3alui.

49. TloHsATHE O BRICOKOMOJICKYJISIPHBIX COCTMHEHUSX.

50. IIpaBuno KiiedkoBCKOTo U noixydeHue sHepreTuueckoro psaaa Kieukosckoro.

51. 3aKoH IEHCTBYIOIIMX MacC JUIsl TETEPOr€HHBIX PEaKLUil.

52. YcnoBust oOpa3oBaHHs M pACTBOPEHHS OCAJIKOB.

53. Ykaxxure OKUCIIUTENh U BOCCTAHOBUTENh B PEAKIINU: B3AUMOJCHCTBHE Kelle3a C CEPHOI
KHCJIOTOM.

54. HanumuTe TUIPOJIN3, YKAKUTE XapaKTep CPebl: XJIOPU HATPUsl, XJIOPU aMMOHHS.

55. Todka SKBUBaJICHTHOCTH.

56. OCHOBHBIC MOHATHUS KAYECTBEHHOTO M KOJMYECTBEHHOTO aHAIN3A.

3.6.1.2. Ilpumepsnl 32124, BHIHOCUMbIX Ha JK3aMeH:
1. Kakoe konmnuecTBO ocazika oOpasyercs npu B3aumoaeictuu 100 r HuTpara cepedpa ¢ 50
' COJISIHOM KUCIOTHI?
2.Konnenpamus noHOB Bojopojia B pactBope 10-3 moub/i. Paccunraiite ruapOoKCHIIbHBIN
[I0Ka3aTelb.
3.CKONBbKO JUTPOB BOJABI HEOOX0AMMO A00aBuTh K 1,5 1 0,5 H pacTBOpa xyopuna HaTpus,
yT00BI OJTyuuTh 0,1 H pacTBOP.
4.Haiitu maccy menouu (KOH), HEOOXOAUMYIO ISl MOJNHOM HedTpanuzauuu 10 r cepHOU
KHUCJIOTBI.
5.BbuncnuTh NpOIEHTHYIO KOHIIEHTpauio 1 H pacTBopa xjiopuaa HaTpus (TUIOTHOCTH 1,2
r/mi).
6.CKOJIbKO JUTPOB BOJABI HEOOX0AMMO A00aBuTh K 1,5 1 0,5 H pacTBOpa XJiopuaa HaTpus,
y100BI ONTyuuTh 0,1 H pacTBOP.
7.Paccuntare M» OKMCITUTENS U BOCCTAHOBUTEIS AJIs PEAKIMH: [IMHK + a30THAsA KUCIOTa.
8.BomopoaHblii mokaszatenb pacTBopa paBeH 3, ONpPENeIUTbh KOHIEHTPALMI0 UOHOB THAPO-
KCHJIa B pacTBOpE.
9.0mpenenuts 00beM 0,5 H cepHOM KUCIOTHI, HEOOXOAUMBIN Il HeWTpanu3anuu 150 M
0,1 1 pactBopa KOH?
10.Haiitu mMaccy mienouu (KoH), HEOOXOAMMYIO JUIsl MOMHOM HelTpanuzanuu 10 r cepHoit
KHCIIOTBI.
11.Hamncats ypaBHEHMS peaklMi THAPOJIA3A COJIEH IO | CTyleHU B MOJIEKYJISIPHOM U MOH-
HOM BujI€: - cylb(aTa antoMunus, - K28S.
12. TemnepaTypHblii KO3QPUIMEHT peakuu paBeH 2. Ha ckonbko rpagycoB HEOOXOAUMO
HOBBICUTbH TEMIIEPATYPY, YTOOBI CKOPOCTh PEAKLIUU BO3pocia B § pas.
13.0npenenuth YUCIO MOJIEH U YKCIO MOJIb 3KBUBaJIeHTOB: 10 r cepHolt kucnotsl, 1 50
cynbdara xpoma(lll).
14. Boruuciuts, ckonbko riuteprHa 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 HO/1a B CIUPTOBOM PacTBOPE, €CIIU pacTBOP
6,35 r #ioma B 100 r sTanona kumat npu 78,59°C?
16. Cxoinbko rpammoB rimroko3bl CgH1206 Ob110 pacTBOpeHo B 0,511 BOJIBI, €CJTM TeMIteparypa
KHUIIEHUS NOJIyYeHHOTO0 pacTBOpa COCTABUIIA 102°C?
17. Yemy paBHa Temmepatypa 3amep3anus pactBopa AlCl; ¢ MomsipHO# KOHIIEHTpanmeit Ik-

BuBaneHTa 0,3 MOJB/T, €CIIH €ro CTeneHb Aucconuanuu pasHa 60%?



18. B xakom KoJM4YeCTBE BOJBI HaJIO pacTBOPUTH 6,84 T rimroko3bl CgH1206, 9TOOBI MaBIE-
HEe nmapa Bojsl, pasHoe mpu 65°C 250 rlla, cuusmnock mo 248 rlla?

19.HaiiiuTe OTHOCUTEIBHYIO MOJISIPHYIO MacCy HEANEKTpouTa, eciit ero 10%-HbIit pacTBop
kit pu 100,6°C.

20. CkoabpKO BOJIBI HAJ0 MPUOABUTE K 2 JT pacTBOpa caxapa, YTOObI IOHU3UTH €0 OCMOTH-
4yecKoe JaBjeHue B 3 paza?

21. PaccuuTaiiTe MaccoByIO JIOJIIO XJIOpHIa HATPUS B (PU3HOIOTMYECKOM PacTBOPE, OCMOTH-
yeckoe JaBienue Koroporo npu 25°C cocrasiser 762,7 klla (o=1, p=1r/CM3).

22. Hanuunte ypaBHEHUS PEAKIMi B MOJICKYJISIPHOM, MOHHOM M COKpPAIIEHHOW MOHHOU
dbopMax MEXKIy CEPHOIN KUCIOTOMU U THIPOKCHUIOM KA.

23. HanuiuTe Bce BOBMOXKHBIE YPAaBHEHUSI PEaKIIUi B MOJICKYJIIPHOM, HOHHOM U COKpa-
IIEHHOW MOHHOW (hopMax MEKIY CIEAYIOIIUM KUCIOTaMUA U OCHOBAHUSIMHU:
NaOH,Mg(OH)g, H2803, H3PO4

24. CocTaBbTe 1O TPU MOJICKYJISIPHBIX YPAaBHEHUHN PEaKIUid, KOTOPBIE BHIPAKAIOTCS HOHHO —
MOJICKYJISIPHBIMHA YPaBHEHUSIMHU:

a) Mg®" + CO3s> = MgCOs

6)H" + OH =H,0

25. Beraucnuts koHnenTparuio nonos OH ™ u NH;" 8 0,5 M pactsope NH4OH, ecu koH-
cranTa gqucconuanuu K =1,8x 107

26. CKOJIbKO TpaMMOB MOHOB Ba** conepxutcs B 200 M1 HACBIIIIEHHOTO pacTBOpa KapOoHa-
ta 6apusi, eciu [1Pg,co3 = 8% 10°°.

27. CoctaBbT€ MOJIEKYJISIPHBIE U HOHHO-MOJICKYJISIPHbIE YPaBHEHUS PEaKIUil B3aUMOICUCT-
BUS B PACTBOpaxX MEXIY:

a) XJIOpUIOM KoOanbTa U Cyab(UIOM Kalus;

0)rUAPOCUITUKATOM KAIUS U THIPOKCHIOM KaJHs.

Uemy paBHA KOHIIEHTpPALIKS Ka)KJOTO HOHA B HACKHIILIEHHOM pacTBope cyibduaa cepedpa?
28. Kakoe u3 BeImiecTs: THAPOKApOOHAT KaJus, CyIb(aT KaJMHus, THIPOKCH] Oapus Oyaer
B3aMMOJIEICTBOBATH C CEPHOM KMCIOTON? BhIpazure 3TH peakiiuu MOJIEKYISIPHbIMUA U MOH-
HO-MOJIEKYJISIPHBIMHA YPaBHEHUSIMHU.

29.CocTtaBbTe MOJIEKYJISIPHBIE YPaBHEHUS PEAKIIMA, KOTOPHIE BHIPAKAIOTCS CIICTYIOIIAMHI
MOHHO-MOJIEKYJISIPHBIMU YPaBHEHUSMU:

a) 3Ca®" + 2P0, = Ca3(POu)2l;

6) NHs" + OH™ = NH,OH.

YemMy paBHa pacTBOPUMOCTH CyIb(GuIa KaAMUS B MOJIB/TT ¥ T/MOJIb?

30. CoctaBbTE MOJIEKYJISIPHBIE U HOHHO-MOJIEKYJISIPHbIE YPaBHEHUS peaKUil B3aUMOIEHUCT-
BHUS B pacTBOpax MEXIy:

a) cynb(dar xkene3a u HUTpaT CTPOHITHUS;

0) HUTPUT HATPHUS U COJISIHAS KUCIIOTA.

31.Yrto Ha3bIBaeTCA HOHHBIM Mpou3BeAeHueM Boabl? Uemy oHo paBHO? JlaiiTe BBIBOJI BbIpa-
’KEHUs UOHHOTO Mpou3BeaeHus BoAbl. Kak Biuser TeMepaTypa Ha MOHHOE MPOU3BEICHHE
BOJBI?

32. CKOJIBKO IpaMMOB TUJIPOKCH/IA HATPUSI HAXOJUTCS B COCTOSIHUM TOJTHOM TMUCCOLMALINU B
100 mu pactBopa, pH xoToporo pasen 13?



33. PaccunTaTh MOJISIPHYIO KOHIIEHTPALIMIO HOHOB BOJOPOAA U THAPOKCHUIA B PACTBOPE THI-
poxcuna Hatpusd ¢ pH = 12,5.

34. Haiigute BOJOPOIHBIN MTOKA3aTeNb KOHLIEHTPUPOBAHHOTO PACTBOPA CHIIBHOTO 3JIEKTPO-
aura — 0,205 M HCI.

35. K 150 r 20% pacTtBOpa caxapo3sl Jo0aBuIH 45 T IIIIOKO3bI. PaccunTaiite MaccoBbie 10-
JIM YTJIEBOJIOB B HOBOM PacTBOpE.

36. Jlna neritpanuzanuu 20 mi 0,1 H pacTBopa KHCIOTHI TOTPeOOBaIOCH 6 MJT pacTBOpa €/1-
Koro HaTpa. OnpeaenuTs HOpMaIbHYIO0 KOHIEHTPAIMIO PacTBOpa €KOTr0 HaTpa.

37. HopmanbHas konreHTpanus pactBopa KNO3 pasna 0,2 mosb/i1. HaliTu mponieHTHYO
koH1eHTpanuio pactBopa KNO3 u monsipayto korteHTparuio pactBopa KNO; [TnotHOCTS
pacTBopa NMPUHSATH paHoi 1 /M.

38. Berunciute MOJISIPHYIO ¥ MOJISIPHYIO KOHIIEHTpaluio skBuBaienTa 20 % pactBopa xjo-
pyIa KanbIus TWIOTHOCTRIO 1,178 v/mut.

39. Uemy paBna HopMaibHOCTh 30% pactBopa NaOH mnotnoctsio 1,328 r/mn? K 1 11 3Toro
pacTBopa npudaBmIX 5 11 BOJIbl. BEIYMCIUTE MacCOBYIO 10O MOTYYEHHOTO PacTBOPA.

40.K 3 11 10 % pactBopa HNO3 miotHOCcThIO 1,054 /M1 ipubaBuiu 5 11 2 % pactBopa Toi
K€ KUCIOTHI IIOTHOCTHIO 1,009 r/mit. Berauciante MaccoByIO JI0JIO B MPOLIEHTAX U MOJISAP-
HYIO KOHIIEHTPAIMIO MOJIYyYEHHOTO PacTBOpa, 00beM KOTOPOTO paBeH § JI.

41. Onpenenutb MOJIIPHOCTb, HOPMAJIbHOCTh, MOJISUIBHOCTB U TUTP 4 %0

pactBopaFeSO4 06beM KOoTOpOTO paBeH 1,5 11, miotHocTs 1037 Kr/m°>

42. CKOJBbKO TPaMMOB pacTBOpa ¢ MacCOBOM JIOJIeH cepHOM KHCIOTH 96% HE00X0aruMO
BJIUTH B | J1 BOABI, 4YTOOBI MOTYYUTH PACTBOP C MACCOBOM

43. Cxonbko mi 0,5 M u 0,1 M pacTBopoB a30THOM KHUCIIOTHI CIAEAYET B3SATh AJISl IPUTOTOB-
nenust 1000 m 0,2 M pacTtBopa.

44. CocTaBUTH IEKTPOHHBIE (DOPMYIIBI M IPEACTABUTH IpapuuecKku pa3MelIeHre AeKTpo-
HOB 110 KBAHTOBBIM SY€iiKaM JJIs1 yKa3aHHBIX 3JieMeHTOB. [Ipoananu3upyiite BO3SMOXKHOCTH
pa3beIMHEHMSI CIIAPEHHBIX YJIEKTPOHOB TIPHU BO30YKJIECHUU aTOMOB ¢ 00pa3oBaHUEM-
BaJICHTHBIX 3JIEKTPOHOB B COOTBETCTBUM C TEOPHUEH CIIMH-BAICHTHOCTU. Y TJIEPOJI, XJIOP.
45.CocTaBbTe JIEKTPOHHBIE (OPMYJIIBI U MPEACTaBbTE TPAPUUIECKU pa3MEIEHUE IIEKTPO-
HOB 10 KBAHTOBBIM SYEHKaM ISl YKa3aHHBIX JIeMeHTOB. [[poaHanu3upyiiTe BO3MOKHOCTH
pa3beAMHEHUsS CIIAPEHHBIX AJIEKTPOHOB MPH BO30YKIEHUU aTOMOB ¢ 00pa30BaHUEM BAJICHT-
HBIX 3JIEKTPOHOB B COOTBETCTBHH C TEOPUEN CIIMH-BAJICHTHOCTH.

46. Kakoe KBaHTOBOE YHCIIO OIpe/IesieT KOJTUYECTBO OpOUTameil B JaHHOM MOJAYPOBHE aTo-
ma? Yemy paBHO 4KciI0 opOuTaneii Ha s-, p-, d— u f— moaypoBHsx?

47 Hanumwute 3HAaYEHHS BCEX YETHIPEX KBAHTOBBIX YHCEII JUIsl TPEX JIFOOBIX SJIEKTPOHOB Ha
4p-niogypoBHE. 3HAYEHUSAMH KaKOT0 KBAaHTOBOTO YHCJIa Pa3IMYAIOTCs TPHU AJIEKTPOHA yKa-
3aHHOTrO nonypoBHsA? [loueMy MakcUMabHOE YUCIIO 3JIEKTPOHOB Ha P-TI0ypOBHE paBHO 67
48. IlpencraBpTe 37IEKTPOHHBIE CTPYKTYpbI Zn2+; S6+

49. Kak n3MeHsI0TCs CBOMCTBA THIPOKCUIOB 3JIEMEHTOB B NEpUOAAX U IpyNIax ¢ yBeaude-
HUeM nopsiakoBoro Homepa? [louemy?

50. KakoBa coBpemeHnHas ¢popmynupoBka [lepuoandeckoro 3akona? B uem npuumnHa me-
PHOIUYECKON 3aBUCUMOCTH CBOMCTB DJIEMEHTOB M 00pa3yeMbIX IMH COSMHEHUN OT 3apsia
A/1pa aTOMOB?



51. [Ipoananu3upyiiTe I3MEHEHHS BETMYUHBI 3apsIIOB SAEP, PaInyCOB. ATOMOB, SJIEKTPO-
OTPHULIATENILHOCTEHN U cTeneHel okucienus 4 nepuoaa. KakoBbl 3aKOHOMEPHOCTH 3TUX U3-
MEHEHHUI NP ABUKEHUU — I10 TPYIINE CBEPXY BHU3 WK MO MEPUOY ciaeBa HarpaBo? Kak
M3MEHSIETCSl B 3TOM HalpaBJICHUH METAIUTMYHOCTD 3JIEMEHTOB M XapaKTep UX OKCUIOB U
TUAPOKCUA0B?
52. CocraBbTe (hOpMYJIbI OKCHIOB M TUAPOKCUIOB Maprania. Kak usmMensercs KUCIOTHO-
OCHOBHOM M OKHMCIIUTEIbHO-BOCCTAHOBUTENIbHBIN XapaKTep 3TUX coennHeHnit? [loqunnstoT-
Csl JIU 3TH COEAMHEHHU 001Iei 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB OKCUAOB U THIPOKCH-
noB?
53. U3 okcumoB Asy03, P20s, GeO,, SO3, Al,03, V205 BeIOepuTE 1Ba OKCHAA ¢ HAUOOJIEE
BBIPQKCHHBIMU KUCJIOTHBIMH CBOMCTBAMU. Y KQXKHUTE BAJICHTHBIE 3JICKTPOHBI BRIOPAHHBIX
AJIEMEHTOB.
54. U3 okcunos BaO, K0, TiO,, CaO, Al,03, MgO, ZnO BeiOepuTe Ba OKCHIA C HAUOO-
Jiee BbIPaKEHHBIMH OCHOBHBIMU CBOMCTBAMU. Y Ka)KHUTE BaJICHTHbBIE SJIEKTPOHBI BHIOPAHHBIX
3JIEMEHTOB.
55. IlpuBeauTe COBpEeMEHHYIO (hOPMYIUPOBKY MEPUOAUYECKOTO 3aKkoHa. OOBIICHUTE, TTO-
YeMy B IEPUOANYECKON CUCTEME 3JIEMEHTOB aprOH, OMEIIEHbI COOTBETCTBEHHO MEPE.
KaJIueM, XOTsI UMEIOT OOJIBIITYI0 aTOMHYIO0 Maccy. Kak Ha3bIBalOTCsS apbl TAKUX AJIEMEH-
TOB?
56. [lnst ruapocyibdaTa HATPUS TOCTPOUTE rpadudecKyro (GOpPMYITy U YKOKHUTE BUIBI XH-
MHUYECKOM CBSI3W B MOJICKYJIC: HOHHAsA, KOBAJICHTHAs, MOJISIPHASI, KOBAJICHTHAsI HEMOJISIpHAS,
KOOPJAMHALIMOHHAs, METAJUIMYECKasi, BOJAOPOIHAS.

57. lloctpoiite rpaduueckyto GopMylly HUTPUTA AMMOHUS M YKQXKUTE BHIbI XUMUYECKON
CBsI3M B 9T0M Monekyre. [Tokaxute, kakue (Kakasi) CBSI3U «PBYTCS» MPH TUCCOLIUALIUU.
OO0BbsicHUTE, UTO TaKOe 8000poOHas c6:3b? IlpuBeanTe MpUMeEpHI €€ BIUSHUS Ha CBOMCTBA
BEILECTBA.

58. VkaxuTe BHIbI XHMHYECKOH CBsI3U B cieayromux mosekynax: CH3Br, CaO, J, NH4CI.
KakoBbI OCHOBHBIE CBOICTBA JaHHBIX BUJIOB CBs3u? 59. Kakas cBsi3b Ha3bIBaeTCs S- M Ka-
kasg — P-cBs3pro? Kakas u3 HuXx MeHee npouHas? M3o00pasure cTpykTypHBIE (HOPMYIIBI
stana CyHg, aTruiena CoHg n anietunena CoH,. OT™MeThTE S- 1 p-CBSI3M HA CTPYKTYPHBIX
CXemax YIJIeBOJIOPOJIOB.

60. Kakue cuibl MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS Ha3bIBAKOTCS JUIOJIb-AUTIOIbHBIMU
(OpHEeHTallMOHHBIMU ), UHAYKIIMOHHBIMH U JUCTIEPCUOHHBIMU? OOBSCHUTE IPUPOAY ITUX
cui. KakoBa npupoaa npeo0iagaronux CUil MeXMOIEKYISIPHOTO B3aUMOICHCTBHUS B KaXK-
oM m3 caenyronux Bemects: Ho,O, HBr, Ar, N, NH3?

3.6..2. MeToanueckne MaTepuabl

VYcnoBusi 1 TOPSIIOK TIPOBENEHUS 3K3amMeHa JaHbl B [IpunmokeHnu Ne 2 K TOJIOXKEHUIO
IIB/I-07 «O mpoBeneHUN TEKYLIErO KOHTPOJSI YCIEBAEMOCTH M ITPOMEXKYTOUHOM arrecTanuu
00y4aroIuxcs».
Ha moaroroBky oTBeTa oOydaromiemycsl MpeiocTaBisieTcs He 0osiee OJHOrO aKaJeMHUYECKOro
yaca. Ha ycTHbII oTBeT 00Oyuarolerocs o BOnpocam 3K3aMeHallMOHHOTO OuieTa OTBOJUTCS HE
6onee 10 MuH, 1 He OoJiee 5 MUHYT Ha OTBETHI HA JIONIOJIHUTENIbHBIE BOIPOCH HK3aMEHATOPA.

OOyuaromuiics, UCTIBITHIBAIOIIUI 3aTPyIHEHUS MIPHU MOJTOTOBKE K OTBETY IO BHIOpaHHO-

My OMJIETY, UMEET MpaBoO MOJYyYUTh BTOPOH OMIIET ¢ COOTBETCTBYIOLIUM IPOJUIEHUEM BPEMEHU
Ha IIOATOTOBKY.



Otmerka "OTJAMYHO" CTaBUTCS CTYJCHTY JaBIIEMY MOJIPOOHBIM OTBET Ha 00a TEOPETUUECKUX
BOIPOCA, a TAKXKE MPAaBUIIBHO PEHIMBIIEMY U TOJPOOHO OOBSICHUBIIEMY 3aa4y.

Otmetka "Xopouo" cTaBUTCS MPH MOJHOM OTBETE Ha BOIPOCH SK3aMEHAI[MOHHOTO OMiieTa, HO
JIOITyCKAJIMCh HEKOTOPBIE HETOYHOCTU B (DOPMYJIMPOBKAX MIIM HE MOJHOCTHIO OOBSCHEH OTBET, U
pelIMBIIEMY 3a/1a4y.

OtMmeTka "Y10BJIE€TBOPUTENBHO" CTABUTCS MPU HEMOJIHOM OTBETE HAa TEOPETUUYECKUE BOMPOCHI
9K3aMEHALIMOHHOr0 OMJIETa U MOIBITKE PEUINTh 3a1ady (WIKM MpaBUIbHBINA U MOAPOOHBIN OTBET
Ha TEOPETUUYECKHE BOIPOCHI, HO OTCYTCTBYET PELICHUE 3aaUH).

IIpumep 3K3aMeHAIMOHHOTO OMJIeTa

DenepajibHOE TOCYIAPCTBEHHOE 0I0/1KeTHOE 00Pa30BaTeibHOE YUpesKAeHne BhICIIero 00pa3oBaHusi
«/BaHOBCKas rocy1apcTBEHHAs ceibCKoX03s1licTBeHHas akaaemusi umeHu /I K. beasiepay»

dakynbreT NHXeHepHO-9KOHOMUYECKU I

Kadenpa EcTrecTBEHHOHAaYYHBIX TUCHMILUIMH

Cremnanenocts  35.03.07 TexHosorus npousBOJICTBA U MEPEPAOOTKHU CENbCKOXO03SICTBEHHOM
(HaHpaBHCHI/IC) Hpo JYKIIUU

Jucrumimaa Xumug
®opma 00yueHus OouHas Kypce 1 Cemectp 1

IK3aMeHAMOHHBINH OnJieT Ne
1. PacrtBOpBI Ci1a0bIX AMEKTPOIUTOB. THIIBI CIIAOBIX ANIEKTPOIUTOB. CTyleHYaTas TUCCOIU-
1M, HAITMIITUTE YPABHEHHUE TUCCOIMALIUN JJISl YTOJIbHOW KUCIIOTHI M BBIPAXKEHHE KOHCTaH-
ThI IMCCOLMALINHU 110 | U 2 CTyneHu.
2. T'maponu3 no aHnoHy. HanuimTe HOHHO-MOJICKYJIIPHOE M MOJICKYJISIPHOE YPAaBHEHHE TH/I-
ponu3a conu cyiabhuTa Hatpus. Kakas cpena B pactBope 3Toi coyu?

3.

Ornpenenuts MOJSUTBHYIO KOHIIEHTpaIruio 15%-Horo pactBopa menoun NaOH.
Yr1Bepxaao:
3aB. kadenpoii N.K. HaymoBa

(noamnuce)

BaabHo-peliTHHIOBasi OleHKA 3HAHMN O0Y4YalOUIMXCH COCTABJIEHA B COOTBETCTBUM C
IIB/I-07 «O mpoBeneHUM TEKYLIErO KOHTPOJSI YCIEBAEMOCTH M ITPOMEXKYTOUHOM arrecTaluu
00y4aroIuXxcs».

OueHuBaHue pe3yibTATOB MPOMEKYTOYHOM ATTECTALMM:

Orenka KomnmuecTBo 6amios
"HEy1OBJIETBOPUTEIILHO" 0-23
"yIOBIIETBOPUTEIHHO" 24 - 29
"xopormio" 30-35
"oTau4Ho" 36 - 40




HNTorosas 6aJIbHO-peliTUHIOBAsI OLIEHKA:
Omnpenensiercs yTeM CyMMUPOBaHUs 0AJI0B, OJYUYEHHBIX 10 Pe3yabTaTaM TEKYIIEro KOHTPO-

JII B CCMCECTPC, 60Hy0HBIX 0amIoB U 6aJ'IJ'IOB, IMOJIYYCHHBIX Ha DK3aMCHC.

Urorosas peiitunroBast | TpaguiimoHHas OLIEHKA Orenka (ECTS) I'pananus

OIICHKA
0-59 HEYAOBJIETBOPUTEIHHO F HEYIOBJIETBOPUTEIHHO

60 - 64 YIOBIETBOPUTEIHEHO E MIOCPEICTBEHHO
65 - 74 D YIIOBIETBOPUTEIHLHO
75 -84 XOPOILIO C XOPOIIO
85-89 B OUYEHb XOPOILO
90 - 100 OTJINYHO A OTJIINYHO

TpanuirioHHast OllEHKa BMECTE C UTOTOBOM 0albHO-PEUTHHTOBOM OLICHKOM BBICTABIISIETCS B 3a-
YETHO-7K3aMEHAIIUOHHYIO BEIOMOCTb.

Koumponw 3a ycnesaemocmuio ooyuarowuxcs ocyuecmensemcs ¢ coomsemcmesuu ¢ [1B/]-
07 «O npogedeHuu mexyuje2o KOHMpPOJisl YCNesaemocmu 1 RpoMed’CymoyHou ammecmayuu 00y-

Uaromuxcsr.




