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1. [lnanupyemble pe3y/abTaTbl 00y4eHHUs 10 JUCHHUILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMHU pe3yiabTatamu ocBoenusi OIIOII

1.1. lean u 3a1a4M TUCHHUILIAHBI

BakanaBp no Hampasnenuto nmoarotoBku 35.03.07 TexHomorusi mpou3BOACTBA M INepepabOTKH
CEJIbCKOXO3SIICTBEHHOW MNPOAYKIMU JOJKEH OBITh IOATOTOBJIEH K HAy4YHO-UCCIENOBATEIbCKOW H
IIPOU3BOJCTBEHHO-TEXHOJIOTUYECKOHN AESATEIBHOCTH.

Leab AUCHMIUIMHBI: OCBOCHHME OOYYAIOIIUMMCS TEOPETUYECKUX 3HaHUM, HpuoOpereHue
YMEHUH W HABBIKOB B 00JIaCTH OOIIEH, HEOPraHNYECKOH M aHATUTHYECKONW XMMHHU, B COOTBETCTBUU C
(bopMHpyEMBIMH KOMIIETEHIMSIMH.

3agaum JMCHUIIMHBI BKIIOYAIOT:

- U3YYCHHE CBOWCTB Ba)KHEHMINMX KJIACCOB HEOPTaHWYECKUX COCOUHEHUH BO B3aUMOCBA3U C HX
CTPOEHHUEM; 3aKOHOMEPHOCTH IPOTEKAHUS XUMUUECKUX IIPOLIECCOB;

- mpuoOpeTeHne yMEHMH aHaJU3UpOBaTh XMUMHMYECKHE SIBJICHUSA, BBIJCIATH HMX CyTh, CPaBHUBATh,
000011aTh, 1eaTh BHIBO/IbI, HCIIOJIb30BATh 3aKOHBI XUMUU B CBOEH MpodeccnoHalIbHOM NeATeIbHOCTH;

- oOecrieueHUE BBIMIOJHEHHUS OOYYAIOUIMMHUCS JIA0OPATOPHOTO TMPAKTHKYMa, HIUTFOCTPHPYIOLIETO
CYILIHOCTh JUCHUIUTUHBI «OO011ast 1 HEOpraHu4ecKasi XuMHUsD» U METOJIbl XUMUYECKOTO aHAJIH3a;

- (opMHUpOBaHHME MPAKTUYECKUX HABBIKOB B IOATOTOBKE, OPraHU3AIlMH, BBIMOJHEHUH XUMUYECKOTO
71a00pPaTOPHOrO IKCIEPUMEHTA, BKJIIOYasi MCIOIb30BAaHHE COBPEMEHHBIX MPHUOOPOB U 000pyNOBaHUs, B
TOM 4HCJ€ MPHUBUTHh NPAKTUYECKHE HAaBBIKM, 3HAuYUMble U1 Oynymedl mnpodeccuoHambHON
NesITeNIbHOCTH;

- (opMupoBaHHE HABBIKOB TPAaMOTHOIO UM  PAIMOHAIBHOTO  O(QOPMIICHHS  BBIIOJIHEHHBIX
AKCIIEPUMEHTAIIBHBIX paboT, 00paOOTKH pPe3yJbTATOB JKCIIEPUMEHTA; HABBIKM PaOOTHI C y4eOHOH,
CIIPAaBOYHOM XMMHUYECKOM JTUTEPATYPOU.

1.2. KoMneTeHUMM U MHANKATOPbI UX JT0CTHKEHUI

OIIK-1 CnocobeH pemiaTe THIOBBIE 3aJa4d MPO(PECCHOHAIBHON CATEIHPHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYUYHbIX U O6H_I€Hp0(1)eCCI/IOHaJIBHBIX JUCHUITIINH C
IPUMEHEHHEM HH(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH.

Kon u

HAaUMEHOBaHUE

WHJIUKaTOpa ®opmupyemsie 3YH

TOCTHKEHUS

KOMITETCHITH
NA-10I1K-1 spapmg | OOyuaromuiics NOJKEH 3HATh OCHOBBI OOIIEH, HEOPraHUYECKOW U
Pemiaer  TUIIOBBIE AHATUTUYECKOM  XMMHH B 00bEeMe HEOOXOAMMOM ISl peIIeHUs
3aJaun TUMOBBIX 3a7ad B CBOCH MpodecCHOHAIBHON  JIeATEIhHOCTH
podeCcCHOHATLHOM (51.0.16 -3.1)
gesTenbHOCTH  Ha | ymenus | OOYYArOLIMICS JOMKCH YMETh OCYWICCTBIATH IIOWCK, aHAIM3 M
OCHOBE SHAHMHA CHUHTE3 XHMUYECKOW HMH(OPMALUU, YMETh MPOBOJAUTH XHUMHYECKHIA
OCHOBHBIX 3aKOHOB aHaJIW3 C MPUMEHEHUEM CUCTEMHOIO MMOAX0/1a JIsl PEICHHS] TUTOBBIX
MaTeMaTUYECKHUX, 3ama4 B CBOEH MpoQeCCHOHATBHON NEATENILHOCTH  C IPUMEHEHUEM
€CTECTBEHHOHAYYH nH(OPMaLIMOHHO-KOMMYHUKAIMOHHBIX TexHosorui (b1.0.16 - V.1)
pIX JIUCHUIUIMH C | mageiku | OOydalomumiicas — JOJDKEH — BIAJeTh  HAaBBIKAMM  IPOBEACHMSA
pUMEHEHUEM XUMHYECKOTO aHaIM3a C LeJbI0 KPUTUYECKOT0 aHajau3a MOJy4eHHOM
UH()OpPMALMOHHO- uHpOpMalMU  [pU  pEelIeHMHM  TUIOBBIX  3adad B CBOEH
KOMMYHHUKAITMOHHBI npodeccuonanbpHoOU aestenbHocTH (b1.0.16 —H. 1)
X TEXHOJIOTUM




2. Mecto nucuuimuinHbl B cTpykrype OIIOIT

Hucnunnuna «OO01mas 1 HeopraHudecKasi XUMHs OTHOCHUTCSI K 00513aTeTbHON YacTH OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeIbHON MPOrpaMMBbl OakanaBpuara.

3. O0béM JUCUMIVIMHBI M BUIbI y4eOHOH padoThI

O6bem auctuIuIMHBL cocTaBisieT S5 3adetHbix enunui (3ET), 180 akamemuueckux yacoB (janee
yacoB). JlucuuniuHa u3ydaercs:

- ouHas gopma oOyueHwus B 1,2 cemecTpax.

3.1 Pacnipenesnienue 00beMa IMCHUILIMHBI 110 BUIAM Y4eOHOH padoThl

Komnuectso
Bun yueGHO# paboTh JacoB
KonrakTHasi padora (Bcero), 926
B TOM YHCJIe IPaKTHYECKas MOAr0TOBKA
Jexyuu (JI) 32
Jlabopamopnvle 3anamus (J13) 64
CamocrosiTenbHasi padota obdy4yaromuxcs (CP) 57
KonTpoas 27
JK3aMeH
3auer
Hroro 180

3.2 Pacnipenesienre y4e0HOT0 BpeMeHH IO pa3jejiaM U TeMaM

B TOM YHCJIC
KOHTaKTHas
2
Ne HaumenoBanue pa3zienioB U TeM Bcero pabota g
TEMBI 9acoB cp E*
JI J13 ]
~
| 2 3 4 5 6 7
Paznen 1. OcHoBBI 00111eli U HEOPraHUYECKOH XUMHUHU
CrpoeHne  aToMa  XHMHYCCKHX  DIIEMCHTOB.  ATOMHO- X
1.1 MOJICKYJISIpHOe ~ y4yeHHe. KBaHTOBO-MEXaHHYECKas  TCOPHS 2 -
CTPOCHHUS
12 Xumuueckass cBsA3b. KoBaneHTHas cBs3b. MeToasl pacuéra D) _ X
KoBaJIeHTHOH cBsizu (MBC, MMO)
13 PactBoprl. Knaccudukanus pactBopoB. Bumbl KOHIEHTpaIuit 2 _ X
pPacTBOpPOB
1.4. PactBopumMocts. Teopuu pacTBOpoB. AHOMATIHMK BOJIBL 2 -
15 PactBOpbl 3nexrponutoB. MoOHHBIE paBHOBecHs B pacTBOpax ) _
ANIEKTPOIHUTOB. DICKTPOITUTHICCKAS TUCCOIUALTHS
N 81 4
16 Honnoe mnpowusBeneHne BoAbl. BomopoaHblli  MOKa3aresb. 2 _ X
I'uIpOKCUIIbHBIN MOKa3aTeb
1.7. Tuapony3 conei 2 - X
1.8. KonnuraTuBHbIC CBOICTBA pACTBOPOB 2 - X
1.9. TeopHs OKHCINTENHHO - BOCCTAHOBHTEILHBIX IIPOIIECCOB 2 - X
1.10 OCHOBHBIC OKHCJIUTCIIA M BOCCTAHOBUTCIH, NPUMCHICMEIC B 2 _ X
TEXHOJIOTHIECKOM ITPOU3BOJICTBE
111 OCHOBBI XMIMUYECKOH TEPMOJAMHAMHUKHU 2 - X
112 Oyaknun  coctosHuss T, DHranpmus. DHTPONUSA. DHEPTHs 2 _
" | Tub6ea




1.13. OCHOBHbIE TIONOKEHUS XUMUYECKOH KMHETUKH 2 - X
1.14. Karanus 2 - X
1.15. KoMIIIeKCHbIEe COeMHEHHST 2 - X
1.16. | O6mas xapakTepHCTHKA METAJLIOB ¥ HEMETAJIOB 2 - X
1.17 Texauka 6€30MacHOCTH. 3aKOH SKBUBAJICHTOB. OIpenesicHue _ 2 X
MOJISIPHOM Macchl JKBUBAJICHTA BEIECTB
1.18. | MonyyeHue u XUMHYECKHE CBOHCTBA OKCUJIOB M OCHOBAHHIA - X
1.19. | IMonyueHne n XUMHUYECKHE CBOHCTBA KHCIOT - X
1.20. | Tlonyuenue u xumudeckue cBOiCTBa coneit - X
121 I'eHeTHUeCKas CBA3b MEK/TY KIacCaMM HEOPTaHMYECKHX ) ) X
COEIMHEHU I
1.22 M3yueHue CBOMCTB 3MEMEHTOB U HX COEIUHEHUH B 3aBUCHMOCTH ) ) X
ot nosioxkenus B [1ICD
1.23. | IIpurotoBneHre pacTBOPOB NPOIEHTHOH KOHIIEHTPAIHH - 2 X
124 [IpUroToBNEHNE PACTBOPOB HOPMAIBLHOH M MOISPHOI ) 2 X
KOHILIEHTPALIUH
1.25. | Xummaeckue cBOHCTBA paCTBOPOB 3IEKTPOJIHTOB - 2 X
1.26. | Briusiane paznmuunbIXx GaKTOPOB HA THAPONM3 coneit - 2 X
1.27. | M3y4enne OKHCITHTENFHO-BOCCTAHOBUTENBHEIX CBONCTB BEIIECTB - 2 X
1.28. | Brusiaue cpefipl Ha MOBEICHHE OKHCITHTENEH - 2 X
1.29 U3ydenue BIUAHUS TEMIEPATYPhl M KOHLIEHTPAIIMH BEIIECTB HA ) 5 X
CKOPOCTh XMMHUECKUX PeaKIuii
1.30. | TMonyuenne ¥ cBOICTBA KOMILIEKCHBIX COCIMHEHHIT - 2 X
1.31. | Tonyuenue u n3yyeHue CBOKCTB S-, p-  DJIEMEHTOB - 2 X
1.32. | IMonyueHne ¥ H3ydeHNe CBOHCTB d - 3IEMEHTOB - 2 X
1.33. OCHOBHBIE 3aKOHBI CTEXHOMETPHH - - 3 X
134 Klacchl HEOPraHMYECKHMX COEMHEHHIT: OKCH/IbI, OCHOBAHUS, 3 X
T KHCJIOTBI, COJTH
1.35. PactBopbl. DnexTponutuueckas aucconuanus. [ unponus conei - - 5 X
1.36. Mertonel pacuera OBP - - 2 X
1.37. KouTpoan 27 X X X 27
Pasgen 2 AnaauTnueckasi XHMHS
21 OCHOBHbIE OTIepalMK XUMHYECKoro anammsa. [Toaroroska ) ) X
XMMHYECKOH MOCY/IbI K aHATU3Y
2.2. | O160p npob 1 NPOGOHOATOTOBKA - 2
2.3. | KayecTBeHHbI aHaIM3. AHATH3 KATHOHOB - 2 X
2.4, KauecTBeHHbIM aHaN3. AHAIN3 aHHOHOB - 2
25 OOHapy)XeHHEe HWOHOB OHWOTEHHBIX OJJIIEMEHTOB B TMPOIYKTax _ b
NUTaHHUS
26 I'paBuMeTpHrueckuii (BecoBoit) anamm3 OnperneneHre Cyxoro ocTaTka _ 2 X
BOJIBI IPABUMETPUYECKUM METOIOM
27 | TIPMHIWTI i TEXHHKA BHITONHEHHS THTPUMETPHIECKOTO AHATH3A. - ) 5 10 X
[IpUroTOBNEHNE CTAHAAPTHHIX PACTBOPOB
28 Meton HefiTpanu3amuu. OnpeielieHne TUTPa PacTBOpa COSTHON _ 2 X
KMCJIOTHI
29 Onpenenenvie conepxanus Fe?* B pactBope cynbQara xenesa (11) _ ) X
HEpMAHraHATOMETPUYECKHM METOZIOM
2.10. | OnpeneneHne NepMaHTaHATHON OKHCIISIEMOCTH BOJIEI - 2 X
2.11. | OnpeneneHue 0CTATOYHOrO XJI0pa B BOJE METOIOM HOJOMETPUH - 2 X
2.12. | Onpenenenne eCTKOCTH BOIE KOMIIECOHOMETPHIECKHM METOZIOM - 2 X
2.13. | Onpenenenue XIOpHJ - HOHOB B BOJIE METOJIOM OCAXKICHUS - 2 X
2.14. | JlaGopaTopHbIe BecEl. B3ATHe HABECOK HA aHAIMTHYECKHX BECAX - 2 X

6




215 dortokonopumeTpust. OnpeaeneHrne HOHOB METU U JKeye3a _ D) X
(hOTOKOJIOPUMETPHUIECKIM METOAOM

2.16. | Morennuomerpus. Onpenencuue pH B u Er B npupoHbIX Bogax - 2 X

2.17. | I'paBuMeTpuuecKkuil aHams. - - 5 X

2.18. | Meroasl 00bEMHOTO aHAIK3a - - 15 X

2.19. | ®Ou3uKo-XUMUYECKUE METOAbI aHAIN3a - - 10 X
HToro 180 32 64 57 27

4. CTpyKTYpAa M cojiep:KaHue JUCHUIJIHHBI, BRIIOYAKNIAS MPAKTHYECKYI0 MOATOTOBKY

[lpakTudeckass MOATOTOBKA MPH peau3alii  y4eOHBIX NPEAMETOB, KYpCOB, IUCIHILIHH
(Momyneit) opraHu3yercsi MyTeM HpPOBEACHUS NMPAKTUYECKUX 3aHATHH, NMPaKTHKYMOB, JTaOOpaTOPHBIX
paboT M WHBIX AHAJIOTUYHBIX BHJOB YUYEOHOH JESITEIBHOCTH, IPEIyCMAaTPUBAIONINX YYacTHE
o0yyaromuxcs B  BBIIOJHEHHHM  OTHCIBHBIX  3JIEMEHTOB  palOT, CBA3aHHBIX C  Oyaymien
poeCCHOHATTLHOMN IEATENLHOCTHIO.

HpaKTI/I‘IeCKa}I IIOATOTOBKA MOXKECT BKJIFOYATH B CG6$I OTACIBHBIC 3aHATHUA JICKIHMOHHOI'O THIIA,
KOTOpBIC TMpeayCMaTpHUBAIOT Tepenady ydeOHoW wuH(opManuu oOyJaromuMmcsi, HEOOXOIUMOM It
MOCTIeIYIOIET0 BHIIIOJTHEHUS Pa0doT, CBSI3aHHBIX ¢ Oyay1iel mpopeccuoOHaTbHON AEATENbHOCTHIO.

PexomeHqyeMblli 00BEM MPAKTHYECKOW TOATOTOBKM (B TIPOIEHTaX OT KOJHMYECTBA YacOB
KOHTaKTHOU pabOThI) ISl AUCIUILINH, PEATU3YIOIIUX:

- yauBepcanbphbie komrereHuu (YK) ot 5 no 15%;

- obmenpodeccuonansubie komrereHuu (OIIK) ot 15 mo 50 %;

- npodeccuonanbubie komnerenuuu (I1K) ot 20 no 80%.

4.1 Conepxanue 11 CHUNTHHBI
Pazgen 1. OcHoOBBI 00111€H ¥ HEOPTrAaHUYECKOWH XUMUH

Onpenenenne npeaMera xumuu. Conep:kaHue, LA U 3afadyd Kypca. OCHOBHBIE IMOHATUSA U
3akoHbl Xxumuu. Kiaccel Heoprannuyeckux coennHeHuil. CtpoeHue atoma. CTpOEHHE AJIEKTPOHHBIX
ob6omnouek atomoB. [lepuoamueckas cucrema [[.M.MenneneeBa. Xumudeckas CBs3b. XapaKTECPUCTHKU
XUMHUYECKOM CBsi3U. OCHOBHBIE IIOJIOKEHMSI METOJa BAJIEHTHBIX CBsi3zed KoBajeHTHas CBs3b.
MeKMOJIeKyJISIpPHBIE B3AaUMOEHCTBUS.

PactBopsl. Teopust pactBopoB. CrocoObl BBIpaKEHHSI KOJIWYECTBEHHOI'O COCTaBa PAaCTBOPOB.
OnektponuTnyeckas auccounanus. MloHHoe npousBeaeHue Bojabl. KOHIEHTpanuss HOHOB BOJOPOJAA B
BOJIE U B BOJAHBIX pacTBOpax KUCIOT U ocHOBaHMM. Bomopoansiil nokazarens (pH). ['maponus coneid.
Paznuunblie ciaydan ruaponunsa coneid. CTeneHb ruipoin3a.

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxiuu. MeTtobl COCTaBJICHUS YpaBHEHMI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI: METOJl 3JIEKTPOHHOTO OanaHca M 3IEKTPOHHO-MOHHBIN
MeTol. THuIBl OKHMCIUTEIBbHO-BOCCTAHOBUTENBHBIX peakuui. BiusHue cpeapl Ha NpoOTEKaHUE
OKHCIIUTENBHO-BOCCTAHOBUTEBHBIX peakiyii. OCHOBHBIE OKUCIUTENN U BOCCTAHOBUTEIIN.

OCHOBBI XMMHYECKOH TEPMOAMHAMHUKU (cucTeMa, (asza, TEpPMOJMHAMMYECKHE MapaMeTphl,
(YHKIIUU COCTOSIHUSA, CAMOIIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MTPOLIECCHI). XUMUYECKasi KHHETHKA
n katanu3. CKOpPOCTh XMMHMYECKOM peakuuu. 3akoH JAecTByromux Macc. KoHCTaHTa CKOpOCTH.
BnustHue ¢akTopoB Ha CKOPOCTh XMMHYECKOW peakmuu. XuMmu4eckoe paBHoBecue. [Ipunnmm Jle
[Tarenve. Karanus.

KommiekcHbie coenuHeHUs, Teopuss u mpaBuio BepHepa. CrioCOOHOCTh aTOMOB Pa3IHMYHBIX
3JIEMEHTOB K KOMILIeKcooOpa3oBanuto. Kitaccudukaiiyst 1 HOMEHKIaTypa KOMIUIEKCOB.

[TonoxxeHue MeTa/lioB W HEMETAUIOB B mepuoauueckoil cucreme J[.M. Menneneena.
B3aumoeicTBue pa3nYHbIX METAUIOB C IPOCTBIMU BELIECTBAMH, BOJOM, LIENIOYaMHU, KUCIOTaMU U
cossiMu. ["anoreHsl

Pa3znea 2. AHaanTnueckass XUMHSA

AHanmuTHYeCKass XUMHUS KaK HaykKa O METOJAaX XMMHUYECKOr0 aHalIu3a, ONpPEACIICHHUs COCTaBa U
CTPYKTYpbl XMMHUYECKHUX CHUCTEM. KadecTBEHHBIN, KOJIMUYECTBEHHBIH, CTPYKTYPHBIH, CHUCTEMHBIN
aHanu3bl. Xumudeckas uAeHTU(UKaMA.OCHOBHbIE TNPUHIUIBI AHAJUTHYECKOTO OMNpPECIICHHUS.



AHaTUTUYECKUE XUMUYECKHE pPEaKIuu. AHAIUTHUYECKHH curHal. TpeOoBaHWUS K aHAIUTHYCCKUM
peaKIusIM.

I'pasumempuueckuu ananuz. Ilpunnun Merona. Buabsl BecoBoro ananuza. OCHOBHBIE 3Talbl
MPOBEACHUS aHaNN3a. Beruncienus no pesyiabTaTaM aHain3a

OcCHOBHBIE 110/102KeHUS THTPUMETPUYECKOI0 AHAJIN3A

Tumpumempuyeckuti ananu3, OCHOBHBIE TMOHATUA W omnpeneneHus. CTaHAapTHBIA pacTBOp
(TUTpaHT), MEPBUYHBIA U BTOPUYHBIA CTaHJAPTHBIE PAaCTBOPBI, CTaHIAPTHU3AIMS, TUTPOBAHHE, TOYKA
SKBUBAJIEHTHOCTH.

TpebGoBanus K peakuusiM TUTPUMETPUUECKOTO OmpefeseHnsa. TUTpOBaHUE, €ro BHUIBL: MPSMOE,
peBEpCUBHOE, 00paTHOE, 3aMECTUTEITHHOE

MeTtonpl TUTPUMETPUYECKOIO  aHAIM3a: KHCIOTHO-OCHOBHOM, OCaXJCHUS, OKHUCIICHMS-
BOCCTAHOBJICHHSI, KOMILJIEKCOOOPa30BaHHUS.

CnocoObl BhIp@XKEHHS KOHILIGHTpAIlMM TUTPAHTA: TUTP, TUTP TUTPAHTA MO aHAJIU3UPYEMOMY
BemecTBy. CxeMbl pacuera B THTpUMETpUdeckoM aHanm3e. O0beM U Macca TUTPYyeMOid MpoOkl U BCelt
poOkI.

Memoo wneumpanuzayuu (npomoaumomempusi). AIMAUMETPUYECKOE, AIKATUMETPHUECKOE
TUTpOBaHUE. TeopeTHYecKne OCHOBBI KHCIOTHO-OCHOBHOIO THUTPOBaHHA. ToOYKa 3KBHBAJIEHTHOCTH.
O6nacte 3HaueHuit pH (HelTpanbHas, mIeNOYHAs], KUCTas) B 3aBUCHUMOCTH OT THIA Mapbl KHCJIOTa-
OCHOBaHHME (CWJIbHAs KHCJIOTa-ciiaboe OCHOBaHHWE, cjabas KHCIOTa-CHJIBHOE OCHOBAaHHME W T.I.).
Peookcumempus.  Teopemuueckue  ocnosbi  memooa. Peakuum  OKUCIECHHUSI-BOCCTAHOBIICHHS.
OKBHBAJICHT, MOJISIPHAsi Macca SKBUBAJIEHTA B pEeAKUUAX peaokcoMmeTpun. CTaHAApTHBIE AJIEKTPOIHBIE
noreHuuansl. Y pasHenue HepHcra.

llepmaneanamomempuueckoe mumposanue. OCOOEHHOCTH TMpoBeneHus peakuuil. Unaukanus
TOYKHU SKBUBAJICHTHOCTH.

Hooumempuyeckoe mumpoeanue. TlpuMeHeHne HOAOMETPHH IIPH aHAH3E HOAA B COJIL

Kommniekconomerpus. [punnun meroaa. Ctanaaptaeie pactBopsl. Unnukamus. [Ipumenenue

DU3NKO-XUMHYECKHE METOAbI AHAJIN3A

HNHcTpyMeHTaIbHBIE METOIBI aHANIN3A, UX KIIACCU(UKALNUS U OCHOBHBIC XapaKTEPUCTHKH.

Cnexmpogomomempus. TeopeTrnueckue OCHOBBI MeTona. 3akoH byrepa-JlamGepra-bepa,
OTKJIOHEHHSI OT HEro W MyTH MX ycTpaHeHus. OmnTuyeckas MIOTHOCTh U MOJSPHBIN Kod(hdUIneHT
CBETONOTJOIIECHUS. JIFOMMHECIIEHTHBIN aHAIN3.

Tomenyuomempus. CylmiHOCTh MeTO1a. MeXaHU3M 3JIEKTPOAHBIX MpolieccoB. MHIUKaTOpHbIE
AJIEKTPOJIbI M ANEKTPOAbl cpaBHEeHUs. CTekIssHHBIA 3ekTpoa. Onpenenenne pH. MoH-ceneKTUBHbBIE
3IEKTPOJIBI.

Xpomamoepagusa. Knaccudukanusi u XapakTEpUCTHKA METOJI0B. byMaxkHasi 1 TOHKOCIIOMHAs
xpomarorpadus, UX TPUMEHEHUE I pa3/IeTICHHs] U aHAIM3a HEOPTaHWYECKUX M OPTaHHMYECKHX
BEILECTB.



4.2 Coaepxanue JeKIuil

Ne O6bem |[IpakTHyec-
n/n KpaTtkoe cogep:kanue JeKIUU (akan. Kas
TOATOTOBKA
4acoB)
1. CtpoeHre aToMa XHMHYECKHX OJIEMEHTOB. ATOMHO-MOJIEKYJISIDHOE yUYCHHE. 2 -
KBaHTOBO-MeXaHHYIECKASI TEOPHSI CTPOCHHUS
2. Xumnueckass cBsi3b. KoBajeHTHasi cBA3b. MeToabl pacu€Ta KOBAJIEHTHOM CBSI3U 2 -
(MBC, MMO)
3. PactBopsl. Kitaccudukarust pacTBopoB. Buibl KOHIIEHTpAITHii pacTBOPOB 2 +
4. PactBopuMocTts. Teopun pacTBOpoB. AHOMAIHU BOJBIL. -
PactBOpBl 2nexTponuTOB. VOHHBIE paBHOBECHS B pacTBOPax dJIEKTPOJIHTOB. -
DNEeKTPOIUTHICCKAS TICCOIHAITHS
6. Honnoe mnpousBeneHue BoAbl. BoIOpoaHbIN MOKa3aTelb. I'uapoxcunbHbIN 2 -
MoKa3arTeyb
7. T'uaponus coneit 2 +
8. KomnuraTuBHbEIE CBOMCTBA PaCTBOPOB 2 -
9. Teopust OKUCTUTEIBHO - BOCCTAHOBUTEIBHBIX MPOIECCOB 2 -
10. |OCHOBHBIC OKHUCIUTCIH M BOCCTAHOBUTEIH, MPHMCHSICMBIC B TEXHOJIOTHYECKOM 2 +
MPOU3BOJICTBE
11. | OcHOBBI XUMHYECKOH TEPMOTMHAMUKH 2 -
12. | ®ynkauu cocrosaus T/, DuTanbmus. DuTponus. Dueprus [ mo6ca -
13. OCHOBHBIE T0JIOKEHUS XUMHUUECKON KHHETHUKU 2 -
14. | Katamus 2 -
15. | KomIuieKcHbIE COeTUHEHUSI 2 +
16. |OOmast XapakTepUCTHKA METAJUIOB M HEMETAJLIOB 2 -
Hroro 32 10%
4.3 Copnepxxanue JJa00OPATOPHBIX 3aHATHI
Ne HaunMeHoBaHue J1a00paTOPHBIX padoT O6bem |IIpakTHuec-
n/m (akax.gacoB) Kas
TONTr0TOBKA
1. TexHmka 6e30mMacHOCTH. 3aKOH YKBUBAIICHTOB. OIpeeneHne MOJISIPHONH MacChl 2 -
SKBHBAJICHTA BEIIECTB
2. TToy4yenne 1 XUMUYIECKHE CBOMCTBA OKCHIOB U OCHOBaHWH 2 -
3 ITonvyenye U XUMUYECKHE CBOMNCTBA KMCIOT 2 -
4. ITomyueHne n XUMHUYECKUE CBOICTBA coeit 2 -
5. T'eneTnueckas CBsA3b MEXIY KiIacCaMU HEOPTaHUYECKUX COECTMHEHUN 2 +
6. M3yueHne cBOMCTB 3JIEMEHTOB U UX COCIMHEHUM B 3aBUCUMOCTH OT TIOJIOKCHHS B 2 -
[1co
7. [IpuroroBneHne pacTBOPOB MPOILCHTHOW KOHIICHTPAIIUH 2 +
8. [IpuroroBneHne pacTBOPOB HOPMAIBHON U MOJIIPHOI KOHIIEHTPALUU 2 +
9. XuMmHuueckue cBOICTBa PaCTBOPOB NEKTPOIUTOB 2 -
10. |Bnusane pa3nuuHbIX GaKTOPOB Ha THAPOIIA3 CONICH 2 +
11. |M3ydyeHue OKHCIUTEILHO-BOCCTAHOBUTEILHBIX CBOMCTB BEIIECTB 2 +




12. |BnusHue cpensl Ha OBEIECHUE OKUCIUTENECH 2 +
13. |/M3yuycHue BIUSHUS TEMICPATYPhl M KOHIICHTPAIIUH BEIIECTB Ha CKOPOCTh 2 -
14. |Tlony4yeHne U CBOMCTBA KOMITJICKCHBIX COCTUHEHUMA 2 +
15. |Tlony4yeHune u U3y4eHHUE CBOMCTB S-, p- DJIEMEHTOB 2 -
16. |Ilony4yenue n u3ydeHue CBOMCTB d - 2IEMEHTOB 2 -
17. OCHOBHBIE OTTEepaIi XUMUIECKOTO aHaM3a. [10;roToBKa XMMHYECKOM MOCYIBI K 2 -
aHAJIU3y
18.  |Or6op mpob 1 mMpoOOIOroTOBKA 2 +
19.  |KauecTBeHHBIN aHATM3. AHAIN3 KATHOHOB 2 -
20. |KauectBeHHbIN aHan3. AHaIM3 aHUOHOB 2 -
21. |OOHapyxeHHe HOHOB OMOTEHHBIX 3JIEMEHTOB B MPOIYyKTaX MATAHUS -
22.  |T'paBumeTpudeckwii (BecoBoii) aHamm3 OnpeneieHre CyXoro OCTaTKa BOIbI 2 -
TPaBUMETPHUYCCKUM METOJIOM
23. |IIpuHUMO ¥ TEXHHUKA BBINOJIHEHUS TUTPUMETPUUECKOTO aHanu3a. [Ipurorosnenue 2 +
CTaHIApPTHBIX PACTBOPOB
24. |Meron Heitrpanu3anun. OnpeaeneHyue TUTPA PACTBOPA COJITHOW KHCIIOTHI 2 +
25.  |Onpenenenue conepxanus Fe** B pacteope cyibdara xenesa (1) 2 -
MepPMaHTaHATOMETPUICCKUM METOZIOM
26. |OmpenencHue IepMaHTaHATHOW OKUCITIIEMOCTH BOJBI 2 +
27. |OmnpeneneHue 0CTaTOYHOTO XJIOPa B BOJIE METOJIOM HOJIOMETPUU 2 +
28.  |OmpeneneHue KeCTKOCTH BOABI KOMILIECOHOMETPUYECKUM METOIOM 2 +
29. Onpenernenne XJIOpHUT - HOHOB B BOJIE METOJIOM OCKICHHS 2 -
30. |JlaGopaTtopHbic Bechl. B3sTHe HaBECOK Ha aHAIMTHYCCKUX BEcax 2 -
31. |®orokonopumerpus. OnpeaeneHne HOHOB MEU U jkele3a (POTOKOIOPUMETPUIESCKIM 2 -
METOZOM
32. |I[lorenmmometpus. Onpenencaue pH B u Er B mpupoaHbix Bogax 2 -
HTroro: 64 40 %
4.4 Coagepxanne NpaKTHYECKUX 3aHATHI
[IpakTrueckue 3aHATHS HE TPELYCMOTPEHBI.
4.5.Buabl 1 coiep:KaHUe CaMOCTOATEIbHO padoThl 00yYAKOIINXCS
4.5.1. Buabl caMoCTOATe/IbHOM Pa0d0Thl 00y4ar0IUXCs
Kommnuectso
Bunbl caMmocTosTenbHON paboThl 00yUJatONUXCs Jacos
IToaroToBka K ompocy Ha J1a00PaTOPHOM 3aHITUU 5
TloaroroBka K TECTUPOBAHUIO 5
CaMocTosITeTbHOE N3YUEHHE OTISIBHBIX TEM H BOIIPOCOB 8
IToaroToBka pedepara 10
WNHauBuayaapHbIe JOMAITHIE 3a1aHUs 23
TloaroroBka K MPOMEXYTOYHOM aTTECTALIMHI 6
Hroro: 57
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4.5.2. CoaepsxkaHue caMOCTOSATEJIBbHOM padoThl 00yYAOIINXCS

Komuuectso
r.I\/ng HaumenoBaHnue TeM U BOIpOCOB 4ACOB
1. CrpoeHne aToMa XHMHYECKUX 3JIEMEHTOB. ATOMHO-MOJIEKYJIsIpHOE y4ueHue. KBaHTOBO-

MEXaHHIECKasi TEOPHUs CTPOCHUS
2. Xumnueckas cBsa3b. KoBaneHTHas cBs3b. MeTonsl pacuéra koBajeHTHOH cBs3u (MBC,
MMO)
3. PactBopsl. Kimaccudukanus pactBopoB. Bubl KOHIICHTpaIUil pacTBOPOB
4. PactBopumMocTts. Teopuu pacTBOpoB. AHOMATIHMK BOJIBL.
5. PactBOopsl  onekTponuToB. OHHBIE paBHOBeCHS B  PacTBOpPAax  SJIEKTPOJIMTOB.
DIEeKTPOIUTHIECKAS AUCCOIUAIIHS
6. HonHoe npousBeaeHue Boabl. BogopoaHslil mokaszarenb. ['MAPOKCHIIBHBINA OKA3aTEeNb
7. T'uapony3 conei
8. KonnuraTuBHbIC CBOICTBA pACTBOPOB
9. TeopHs OKHCIUTENFHO - BOCCTAHOBUTEIHHBIX IPOIIECCOB
10. OCHOBHBIC OKHCIUTEIM W BOCCTAHOBHUTCIH, TPUMCHIEMBIE B TEXHOJIOTHYECKOM
MIPOU3BOJICTBE
11. OCHOBBI XMIMUYECKOH TEPMOJIMHAMHUKHU
12. Oynxkiym coctostaus TJ1. Dutanpnms. DuTponus. Jueprus [ md6ca
13. OCHOBHBIC TOJOKECHUSI XUMHUCCKOW KHHCTHKH
14. Karanus
15. KommekcHble coeilMHeHuUs
16. O61mas XapaKTePHCTHKA METAIUIOB H HEMETAIIIOB 4
17, TexHuka 0€30MacCHOCTH. 3aKOH YKBUBAICHTOB. OTpe/elieHIe MOJISIPHOW MacChI
SKBHBAJICHTA BEIICCTB
18. ITonydeHne U XMMHYECKHE CBOHCTBA OKCHIOB M OCHOBAHMH
19. [NonyyeHre M XMMHICCKUE CBOMCTBA KUCIIOT
20. ITonydeHne U XMMHUYECKHE CBOHCTBA CoMeH
21. I'eHeTHUECKAS CBSI3b MEXIY KJIACCAMH HCOPTaHMYCCKUX COCTUHCHUI
22. W3ydeHne CBOMCTB 2IEMEHTOB M MX COSTMHEHMI B 3aBUCUMOCTH OT TojioxeHwust B [ICD
23. [IpuroToBicHIE PACTBOPOB MPOIICHTHOW KOHIICHTPAIHH
24. IIpuroroBieHre pacTBOPOB HOPMAJILHON U MOJIAPHOM KOHLIEHTpaIlUU
25. XuMUYECKHE CBONCTBA PACTBOPOB IEKTPOJIUTOB
26. BrinsiHne pa3auIHBIX (haKTOPOB HA THAPOIIH3 COTEH
27. H3ydeHune OKUCITUTEIbHO-BOCCTAHOBUTEIIHHBIX CBOVICTB BEIICCTB
28. BrnsiHAE Cpensl Ha MOBEICHHE OKHCIUTENEH
29, W3ydenue BIUSHHS TEMIIEPATYPhI U KOHIICHTPAIIMU BEIIECCTB HA CKOPOCTh XUMHYCCKIX
peaxImii
30. ITorydeHne U CBOHCTBA KOMIIEKCHBIX COSMHEHUH
31. [onyyeHHEe ¥ U3YUYCHUE CBOMCTB S-, P- JJIEMCHTOB
32. I[TonydeHHe U H3ydeHHe CBOHCTB d - 3IIEMEHTOB
33. OCHOBHBIE 3aKOHBI CTEXHOMETPHH 3
34, Kiaccel HeopraHMIeCcKHX COSMMHEHUI: OKCHIbl, OCHOBAaHHS, KHCIIOTHI, COJTH 3
35. PacTBopbl. DnekTposiTudeckas aucconuanys. [ muponus conei 5
36. Mertoasl pacueta OBP 2
37, Texnuka 6e3omacHocTH. OCHOBHBIE OTIEpaIly XMMUYECKOT0 aHanmm3a. [loaroroBka
XIMHUYECKOH MOCYBI K aHATN3Y
38. Ot60p npob 1 NPOGONIOATOTOBKA
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39. KauecTBeHHBIH aHaM3. AHAIN3 KATHOHOB

40. KauecTBeHHbI aHAN3. AHAIN3 aHHOHOB
41. OO6HapykKeHHe NOHOB OMOTCHHBIX DJIEMEHTOB B IPOAYKTAX TUTAHUS
42 I'paBuMeTpHueckuii (BecoBoit) anam3 OnpeneneHne Cyxoro 0CTaTka BObl
IPaBUMETPHICCKAM METOJIOM
43 [TpuHIINT ¥ TEXHUKA BEITIOTHEHUS THTPUMETPHUECKOTO aHanmu3a. [IpurorosieHme
CTaHJAPTHBIX PaCTBOPOB
44. Merton HeliTpanu3ammu. OnpeielicHue TUTPa PACTBOPA COISTHON KHCIOTHI
45 Onpenenenve comepxanns Fe>' B pactsope cynbdara xenesa (11) 10
IIepMaHTraHATOMETPUIECKUM METOJIOM
46. Onpe/ernieHre epMaHTaHATHON OKHCIISIEMOCTH BOJTBI
47. Omnpeenenre 0CTaATOYHOTO XJIOpa B BOJE METOZOM HOIOMETPUH
48. OnpenenieHre JKECTKOCTH BOJIbl KOMIIECOHOMETPHYECKIUM METOJIOM
49. OmnpenenieHrie XJIOPUJT - HFOHOB B BOZIE METOJIOM OCKICHHUS
50. JlabopaTopHbie Bechl. B3sTHe HaBECOK Ha aHAIMTHYCCKUX BEcax
51 dotokonopumerpus. OnpeneneHne HOHOB MEAH U JKelre3a (POTOKOJIOPHUMETPUIECKUM
METOJIOM
52. [orenmmomerpust. Onpenencuue pH B 1 Er B mpupoHBIX BoaX
53. I'paBUMeTpHUYECKH aHATIUS. 5
54. MeToapl 00bEMHOTO aHATH3a 15
55. DU3UKO-XUMUYECKUE METOIbl aHAIM3a 10
Hroro 57

5.YueOHO-MeTOAUYECKOE o0eceYeHrne CAMOCTOATEIbHOI PadoThl 00y4aKIIMXCS 10 JUCHUIJIMHE
YyebHO-MeToandeckue pa3padboTku umetorcs B Hayunoii 6ubmmoreke @®I'BOY BO  HOxHo-
Vpansckuii [AY:

5.1 IlakmpoBa C.C. OOmass u HeEOpraHW4Yeckass XUMHsS [DJIEKTpOHHBIN pecypc] : Metomuyeckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATUSAM JJIsl OOYyYaIOUIMXCS MO0 HaIpaBiIeHUI0 NMoAroToBku: 35.03.07
TexHONOTHS TIPOU3BOJICTBA M TIEPEPAOOTKU CEINbCKOXO3SIWCTBEHHON MPOAYKIIUN, HANPaBICHHOCTh —
brotexHonorus npous3BoACTBa U NMepepabOTKH CeNbCKOXO03SHCTBEHHONW MPOIYKIIMH, YPOBEHb BBICIIETO
oOpazoBanus OakanaBpuar, ¢opma ooyuenus ounas/ C.C. [llakuposa. — Tpounk: ®I'BOY BO FOxHo-
VYpansckuii 'AY, 2023— 190 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9943

5.2 IakupoBa C.C. OOmas u HeopraHWYecKas XuUMHUs [DIEKTPOHHBIN pecypc] : Meroanueckue
PEKOMEHJALUU 0 OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOyYaroIUXCs IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomOrus MPOU3BOJACTBA U NMEPEPAOOTKH CEIbCKOX03IUCTBEHHOM MPOTYKIINH,
HalpaBJIEHHOCTb — BHOTEXHONIOrHUs MPON3BOACTBA U NEPEPA0OTKH CENbCKOX03HCTBEHHOM NMPOIYKIINH,
YpOBEHb BhICIIET0 0Opa3oBaHus OakanaBpuat, ¢opma obyuenus ounass/ C.C. Hlakuposa. — Tpourk:
OI'bOY BO FOxHo0-Ypanbckuit I'AYy, 2023 - 44 C. Pexum JOCTyTa:
https://edu.sursau.ru/course/view.php?id=9943

6. @OH OLIEHOYHBIX CPEACTB VISl IPOBEeHUs MPOMEKYTOYHOM aTTeCTAlMU 00yYAIOIIMXCS 10
AUCHUILINHE

Jlsis yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKU oOydaronuxcst TpedboBanusm ©I'OC BO
pa3paboTaH (OHA OLIEHOUHBIX CPEJICTB JUIsI TEKYIIEro KOHTPOJIS YCIEBAEMOCTH M IPOBEAEHUS
MIPOMEKYTOYHOM aTTecTaluy 00yJaromuXxcs Mo JuciuIInHe. GOoH OIIEHOUHBIX CPENICTB MPEICTaBICH
B [Ipunoxxenunu.

7.0cHOBHAsA M JONIOJTHUTE/IbHAsI ydeOHasi IUTepaTypa, Heo0OXoaAnMast VI 0CBOCHUSI I CHMIIIMHBI

OcHoBHasl 1 JONOJTHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubnmoreke U
3eKTpOHHOU HH(popManmoHHo-00pa3oBatensHOM cpeae DT'BOY BO 0xHo-Ypansckuii [AY.
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OcHoBHas:

1 TapacoBa, A. B. O6mas um Heopranumdeckas xumusa. Heopranumueckas xumus :@ ydeOHOE
nocobue / A. B. Tapacosa, II. B. ®abunckuii. — KpacHosipck : Cubl'Y um. akamemmka M. O.
PemernéBa, 2022. — 126 ¢. — TekcT : 3neKTpoHHbIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl CUCTEMA. —
URL: https://e.lanbook.com/book/400553 (mata oOpamenus: 23.03.2025). — Pexum moctyma: mjs
aBTOPU3. II0JIb30BATEIICH.

2 biimroxsarosa, 0. B. Ananutnueckas xumus : yueobnoe mocooue / FO. B. bamHoxBarosa, A.
B. HymraeBa, H. I1. YekaeB. — Ilen3a : [II'AY, 2023. — 133 ¢. — TekcT : anekTpoHHblH // Jlanb :

AeKTpOHHO-0MOmoTeuHast cuctema. — URL: https://e.lanbook.com/book/381986 (mara obpamieHus:
23.03.2025). — Pexum poctymna: 1y aBTOPU3. M10JIb30BATENEH.
JlonoJTHUTEIbHASL:
1 MuxkpiokoBa, E. KO. OOmias, HeopraHuueckass M aHaJIUTHYeCKas XUMHUS :@ y4yeOHOe
nocobue / E. 0. Muxkprokora, T. M. Axmeros, Y. A. XapucoBa. — Kazanp : KTABM um. baymana,
2021. — 150 c.— Tekct : 3neKTpoHHbIH // JlaHb : 31MeKTpoHHO-OMOMMoTeunas cuctema. — URL:

https://e.lanbook.com/book/177645 (nata obpamenus: 23.03.2025). — Pexum gocTyma: ajis aBTOpHU3.
MOJIb30BaTENEN.

2 Amapues, A. 1. OGmas 1 HeopraHuyeckas XuMus : yaeoHoe rmocooue / A. M. AmapHes,
JI. B. llleBuurbiaa. — HoBocubupck : HI'TY, [6. 1.]. — Yacts 2 : Xumus snementoB — 2015. — 90 c.
— ISBN 978-57782-2738-5. — TekcT : 3neKTpoHHbIH // JlaHb : 37EKTPOHHO-OMOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/118502 (mata obpamenus: 23.03.2025). — Pexum nocrymna: s
aABTOPH3. MOJIb30BATEIICH.

3 Heoprannueckass XuMusi ¥ XUMHs 3J€MEHTOB: JaOOpaTOPHBIM MPaKTHKyM : y4deOHOe
nocobue / cocraputenu M. A. Tpommwmna [u np.]. — Tomesartu : TT'Y, 2022. — 216 ¢. — ISBN 978-5-
8259-1088-8. — Tekcr : 3nexTpoHHbIA // Jlanb : 31meKkTpoHHO-OmMOMMoreunas cucrema. — URL:

https://e.lanbook.com/book/264140 (nata obOpamenus: 23.03.2025). — Pexum gocTyma: ajis aBTOPHU3.
MOJIb30BaTENEN.

4 Tleryxona, JI. 1. Heopranuueckass xumusi. XuMHS 3JIEMEHTOB : yuyeOHoe mocobue / JI. U.
[TeryxoBa. — Hopuibck : 3T'Y um. H.M. ®engoposckoro, 2019. — 136 ¢. — ISBN 978-5-89009-714-
9.— Tekcr: onektpoHHbIW // Jlamp : oJmekTpoHHO-OMOnMoreuHas cuctema. —  URL:
https://e.lanbook.com/book/155919 (mara obpamenwus: 23.03.2025). — Pexxum moctyma: uisi aBTOPU3.
MOJIb30BaTENEH.

5 ®unakua, A. M. OOuiast, HeopraHudeckas M aHaJUTUYeCKass XUMUS: pabouast TeTpaib :
yuebnoe nocooue / A. M. @unsaxun, A. JI. KpaBuenko, O. A. CokonoBa. — Mocksa : MITABMub um.
K.U. Cxpsibuna, 2023. — 52 c. — TeKcT : 3neKTpoHHBbIH // JIaHb : 3JIeKTpOHHO-OMOINOTEYHAs CUCTEMA.
— URL: https://e.lanbook.com/book/364193 (mara obpamenus: 23.03.2025). — Pexum nmoctyma: ajs
aBTOPU3. II0JIb30BATEIICH.

6 BoponkoBa, M. B. Pemenue TumoBbIx 3a1a4 mo oOmiei 1 HEOPraHMIECKON XUMUH : yudeOHOe
nocodbue / M. B. BoponkoBa, H. B. EpmakoBa, C. H. Konommuna. — Open : Openl’AY, 2024. — 96
c.— Tekcr: osnextponnsni// Jlane : dnexkTpoHHO-OMOMMoTeyHass cucrema. —  URL:
https://e.lanbook.com/book/402446 (mara obpamenwus: 23.03.2025). — Pexxum moctyma: uisi aBTOPU3.
MOJIb30BaTENEH.

8. Pecypcbl MH(OPpMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «IHTepHET», He00X0AMMBbIe 1JIs1
OCBOCHUS IMCHMILINHBI

1. DnexkTpoHHO-OMOMMOTEUHAss cucTema wu3AaTrenbceTBa «JlaHb» [DnexkTpoHHBIH pecypc]. —
Cankr-IlerepOypr, 2010-2025. — Pexxum nocryma: http://e.lanbook.com/. — JlocTyn mo noruHy u
Mapoiko.

2. Hayunas onexkrponnas OuoOmmoreka eLIBRARY.RU [OnektponHsni pecypc|
[uHpOpMaLlMOHHO-aHANUTHYEeCKUH  mopTan]. — MockBa, 2000-2025. — Pexum mocryma:
http://elibrary.ru/.

3. DIEeKTPOHHO-OMOINOTEUHAs CUCTEMA « Y HUBEPCUTETCKast OMOIMOTeKa OHJIAMH [ DIeKTPOHHBIN
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pecypc]. — Mockga, 2001-2025. — Pexxum gocrtyna: http://biblioclub.ru/. — JlocTymn mo J0ruHy ¥ mMapoJio.

4. HKOxHO-YpaJIbCKHI TOCYJApCTBEHHBIN arpapHbli YHUBEPCUTET [DIEKTpOHHBIA pecypc] :
our. caift. —2025. — Pexxum noctyna: https://sursau.ru/about/library/contacts.php.

9. Meronuyeckue YKa3aHUsA il 00y4al0UIUXCH 110 OCBOCHUIO JUCUMILIHHBI

YueOHO-MeTOAMYECKHE pa3paboTku wuMmeroTcs B Hayunol OmOMMOTEKE W AIEKTPOHHOU
uHpopMannoHHo-00pazoBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY.

9.1 IHakupora C.C. OOmias u HeopraHW4YecKas XUMHUs [DIEKTpOHHBIN pecypc| : Meroauueckue
yKa3aHUs K JIa0OpaTOPHBIM 3aHATHAM Il OOYYarOIIMXCsl MO HaIpaBiIeHUI0 moAarotoBku: 35.03.07
TexHomorus MPOU3BOACTBA M MEPEPAOOTKH CENbCKOXO3SIMCTBEHHON MPOMYKIIMU, HAMPaBICHHOCTh —
buoTtexHonorus mpous3BoJACTBA U NMEPEPAOOTKU CEIbCKOXO03SUCTBEHHON MPOAYKIIMH, YPOBEHb BBICILIETO
obpa3oBanus OakanaBpuar, ¢opma odydenus ounas/ C.C. [lakuposa. — Tpounk: ®I'BOY BO FOxHo-
Ypansckuii 'AY, 2023— 190 c. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9943

9.2 lakmpoBa C.C. OOmias u HeopraHuyeckas XuMHs [DJIEKTPOHHBIH pecypc] : Meroandeckue
PEKOMEHAIMKA TI0 OpPraHU3allMU CAMOCTOSTETBHOW pabOThl Ui OOYYAIOMIMXCS TO HAIpPaBICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA M TIEPEPAOOTKU CEITHCKOXO03IMCTBEHHOM MPOIYKITUH,
HAIMpPaBIIEHHOCTh — BHOTEXHOJOTHS MTPOU3BOJICTBA U MEPEPAOOTKHU CENTbCKOXO3SIICTBEHHON TPOAYKIIUH,
YpOBEHb BhICIIET0 oOpa3oBanus OakamaBpuar, (opma oOyueHus ounas/ C.C. lllakupora. — Tpourk:
OI'bOY BO HOxH0-VY panbckuit I'AY, 2023 - 44 c. Pexxum JOCTYyIIA:
https://edu.sursau.ru/course/view.php?1d=9943

10. CoBpeMeHHbIe HH(OPMAITMOHHBIE TEXHOJIOTHHU, UCIIOJIb3yeMble IIPH OCYIEeCTBJIECHUH
00pa3oBaTeILHOIO NMpoIecca Mo JMCUMILIUHE, BKJIOYasi epevyeHb NPOrPaMMHOro odecrnedeHns U
HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
1. «Texakcnept: bazoBble HOpMAaTUBHBIE TOKYMEHTHD» (MH(POPMALMOHHO-CITPABOYHAS CHCTEMA)
2. «Texakcenepr: IumeBast mpOMBIIUIEHHOCTHY (MH()OPMAITMOHHO-CIIPAaBOYHASI CUCTEMA)

IIporpammuoe obGecneuyenne: MyTestXPRo 11.0; Windows 10 Home Single Language
1.0.63.71; Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine; Windows XP Home Edition OEM Sofware; Microsoft OfficeStd 2019 RUS OLP NL
Acdmc; SAunekc.bpayzep (Yandex Browser); Moodle.

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AMMAas 1JIsl OCYHIEeCTBJIEHUsI 00Pa30BaTeJIbHOI0
npouecca no JMCUMIUInHE
Y4yeOHble ayauTOpMU JIsi TPOBEJAECHUS 3aHATHI, NPeXyCMOTPEHHBIX MPOrpaMMmoii,
OCHAILlEHHbIEe 000PY/I0BAHUEM U TeXHHUYECKMMU CPeCTBAMH 00y4YeHH sl
VYuebnas aymutopust Ne 317 ocHamieHHbIE 000pYAOBaHHUEM M TEXHUYECKUMH CPEACTBAMHU IS
BBINOJIHEHUS JTAOOPAaTOPHBIX PadoT.
VYuebnas aynuropust Ne 328, ocHalieHHass MyJIbTUMEIUHHBIM KOMITIEKCOM.
ITomemenus 1Jis1 cCAMOCTOATEILHOM PadoTHI 00y4ar0IMXCS
[Tomemenune No 420 mist caMOCTOSITENHHOM PabOTHI, OCHAIICHHOE KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO TOAKIIOUEHUs: K cetu «MHTepHeT» m obecrneueHueM AOCTyma B DIEKTPOHHYIO
nHpopMannonHo-o6pazoBatenbHyo cpeny PI'BOY BO IOxHo-Ypansckmii [AY.
IlepeyeHb 000py10BaHMSA W TEXHUYECKHX CPeICTB 00y4YeHUsI
Becwr «kKERNy, cexkynnomep, pH-metp pH-150 MU, 6anst kom6. nabopatoprast, KOK-2, nuctumisitop
UD-1100, neatpudyra OITH 80, meusr mydenbHas, cymmibHblii mkad. Kommiekt mynbrumenua
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(mpoextop Acer X1210K, nmpoeknnonnsiii 3xpad ApoLLo-T, HoyTOyk e Mashines E 732 Z).
Y4ebHbie creHapl: KOMIUIEKTHI TTakaToB 1o pasnenaMm xumun (Ileprogudeckasi cucteMa XUMHYECKUAX JICMEHTOB
JI.1. MenneneeBa, KoBanieHTHas cBs3b, lOHHAS CBSI3b, XUMHUYECKOE PaBHOBECHE, DICKTPOIUTHYECKAS TUCCOIUAITNS BOJIBI,
I'uaponn3 BOIHBIX pacTBOPOB coiel, Texanka paboThI ¢ MUIeTKaMu, XuMIdeckas mocyaa (3Kcukatop), OCHOBHEIE TPHEMBI
rpaBuMeTpun, @unbTpoBanue, [IpucnocobaeHwe st TATPUMETPUIECKOTO aHAIH3a), TaOJINIa pACTBOPUMOCTH.

IMPHJIO’)KEHUE
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®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IPOBEIECHUS IPOMEKYTOYHOU aTTECTALUN
o0yJaronuxcst
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1. KommnereHuuu ¥ UX MHAUKATOPBI, (hopMHUpYyeMble B Mpolecce OCBOEHUS TN CUMIIIMHBI

OIIK-1 CnocobeH pemiaTe THIOBBIE 3aJadd MPO(PECCHOHAIBHOW CATEIHPHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3dKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYUYHbIX U O6H_I€Hp0(1)eCCI/IOHaJIBHBIX JUCHUITIINH C
MpUMEHEHHEM WH(OPMallMOHHO-KOMMYHUKAIIHOHHBIX TEXHOJIOTUH.

HaumenoBanne OLCHOYHBIX

®opmupyembie 3YH CpencTB
Ko 1 HaUMeHOBaHUE .
MHJINKaTOpa .5 :
JOCTHKEHHUS S5 a =
KOMIICTCHIINN 3HaHUSA YMEHHUS HaBBIKU %‘ § 5 §
S X
=
-1 OTIK-1 | Oby1atommiics O6yHatommics O6yuarommiics VeTHblit onpoc Ha | 3auer,
Pewaer THIIOBBIE | O PKCH SHATL | JOJDKCH YMETh | nomkeH  BIajeTh 71a60paTOpPHOM 3K3aMeH
samaum OCHOBBI O6LE[CI/I, OCYIIIECTBIIATH HABBIKAMMU —
npotheccHoanpoi | PCOPFAHMICCKOM M | MOMCK,  aHami3 M | npopeperms TeCTHpOBAKHE,
NESTENBHOCTH Ha | AHAJHMTHYCCKOH CHHTE3 XUMHYECKOTO oleHka pedpepaTa u
OCHOBE spammii | IMHM B oDBeMe | XuMHUECKO aHaIu3a C Lelbl0 | WHIUBULYaJbHOTO
OCHOBHEIX  3aKomop | HCCOXOMMMOM Ui | MH(OpMaIMH, KPUTHYECKOTO JIOMAIIHETO 3a/IaHusl
MATEMATHIECKIIX, PCWICHHA TUNIOBBIX | YMETh  NIPOBOMUTE | apyamyrsa
€CTEeCTBEHHOHAYYHBIX ii))f)ii){eccl;uona;fgsg ;{:ﬁn;ecxnn . TIOJTy4eHHOM
JUCIUTUTAH c undopmanuu  1pu
IpUMEHEHHEM ’HETTSHT gongn TPUMCHCHHCM PEIIEHHH THIOBBIX
HH(OPMAIHOHHO- (b1.0.16 -3.1) CHUCTEMHOTO 3amau B CcBOEii
KOMMYHHKAIHOHHbIX fioaxona AT npodeccnonanbHOi
TeXHOIOIH PCUICHMA  THIIOBBIX | regrenpnoctn
3agaq B CBOCH (BI.O.I6 7H.1)
npodeccnoHaTbEHOM
NeATEBHOCTH  C
TIpHMEHEHHEM
MHPOPMAIIMOHHO-
KOMMYHHKAIMOHHBI
X TEXHOJIOT Uit
(b1.0.16 - ¥.1)
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2. Iloka3artenn,

KpHUTEpUHU

mKaJjJa

c(hopMHPOBAHHOCTH KOMIIETEHUM i

WJ-1

OIICHUBaAHUA

HHAUKATOPOB

JOCTHKEHUS

OHK-I Pemaer Ttumoskle 3agadun HpO(i)eCCPIOHaJ'ILHOfI JACATCIBbHOCTH HAa OCHOBC 3HAHUI OCHOBHBIX 3aKOHOB

MAaTeMAaTUYCCKUX, CCTCCTBCHHOHAYYHBIX JUCHUIUIMH C TPUMCHCHUCM I/IH(l)OpMaI_II/IOHHO-KOMMyHI/IKaIII/IOHHLIX TEXHOJIOTHI

[Moxkazarenn Kpurepuu u mrkanxa olieHUBaHHS PE3yIbTATOB O0YUYCHHUS IO AUCITUTLTHHE
OIICHUBAHHUS
(Popmupyemsie Henocrarounsrit JlocTaTouHBIM Cpennamit Bricokmit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.16 -3.1 OO0yuaroruiicst He OOyuaromuiicst ci1abo OOyuaronuiicst ¢ OO0yuaromuiics ¢
3HaeT OOJNBIIYIO YacTh | 3HACT OCHOBBHI HE3HAYNUTEITHHBIMHU TpeOyeMoil CTeTIeHBIO
OCHOB 001I€eN U obei, OILINOKAMH K MMOJIHOTHI ¥ TOYHOCTH
HEOPTaHMYECKOH HEOPTraHMYEeCKOU 1 OTJENBHBIMU NPOOETIaMH | 3HA€T OCHOBBHI
XAMHH AHAIMTHYECKOMN 3HAET OCHOBBI OOIIEH, o01I1EeH,
XUMHHA HEOPTraHUYECKOU U HEOPTaHUYECKOU U
AHAIUTUYECKOM XMMHMH | aHAIUTUYECKOU
B 00bEME HEOOXOMMOM | XUMHHU B 00beMe
JUIL  PEICHUS TUTIOBBIX | HEOOXOIMMOM JIst
3a1a4 B CBOeH pELICHUS TUIIOBBIX
npodeccroHabHOM 3a1a4 B CBOeH
JIeSITeIbHOCTH npodeccHoHaNbLHON
JIESITEITBHOCTH
b1.0.16-V.1 OOyuaronuiics He OO6yuarontuiics cmado OO0yuaromiuiics ¢ OOyuaronuiicst
YMEeT OCYIECTBISATH yMeeT OCyIIECTBIIATh HE3HAYNUTEITHHBIMHU CaMOCTOSATEIIEHO
TIOWCK, aHAJIN3 U CHHTE3 | TIOMCK, aHAIIN3 U 3aTPYOHEHUSIMH YMEeT | YMEeT OCYIIeCTBIATh
XAMHA9ECKOI CHHTE3 XUMHUYECKOI OCYIIECTBIISATh ITOWCK, TIOWCK, aHAJIN3 U
nHpOpMaNnH, He yMeeT | MH(opMaIu, yMmeeT aHaJN3 ¥ CUHTE3 CHHTE3 XUMHYIECKOH
TIPOBOIUTH TIPOBOTUTH XUMHYECKOI nHpOpPMAaLNH, YMETh
XUMHUYCCKUN aHATH3 XUMHYCCKHIA aHATTU3 UHPOPMALIUH, yMEET MIPOBOTUTH
MIPU PEIICHUU TIPU PEIICHUHN MPOBOJUTH XUMUYECKUH | XUMHYCCKUIA aHATU3 C
MOCTABJICHHBIX 3a/1a4 MOCTABJICHHBIX 337124 aHallu3 C MPUMCHCHUEM | MPUMCHCHHUEM
MPY TIOMOIIH CHCTEMHOT'0 I10/1X0/1a CHUCTEMHOI'0 110JIX0/1a
npenogaBaTeiist JUTA peIICHU A JJIA peIICHUS TUITIOBBIX
NOCTaBJICHHBIX 33/1a4 B | 3a7a4 B CBOEi
cBoeil po¢eCCHOHATBHOM
npogeccuoHaTbHOM NESITEBHOCTH €
NEeSTETBbHOCTH € MIpUMEHCHUEM
TIPAIMEHCHUEM HHPOPMALNOHHO-
HH(POPMAIIIOHHO- KOMMYHHUKAITHOHHBIX
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI
TEXHOJIOTHil
b1.0.16 -H.1 OO0yuaroruiicst He OOyuaromuiicst ci1abo OOyuaronuiicst Bnageer | OOywarommiics
BIIaJIcCT HABBIKAMU BJIaJICCT HAaBBIKAMH HaBBIKAMU TIPOBEICHUS CcBOOOJTHO BIaJICeT
IIPOBECHNUS MPOBEICHUS XUMHYECKOTO aHAK3a C | HaBBIKAMH
XMMHUYECKOTO aHAIM3a | XMMHUYCCKOTO aHAIU3a | LENBI0 KPUTHYECKOTO MIPOBEICHUS

C LIEJIBIO0 KPUTHYECKOTO
aHaJIM3a Moy4eHHON
UHQOPMAIIUH IIPH
pELICHUH 337124 B
cBoel
npodeccuoHaIbHOMN
JeATeIILHOCTH

aHaJIM3a MOJIy4YeHHOU
HHQOPMAIINH IIPH
pelIeHnH 3a]a4 B CBOE
poeccHoHaTBFHON
JeATEIBHOCTH,
JIOIYCKaceT He
3HAYNTEIbHBIE OMNOKA

XMMHYECKOTO aHaJIN3a
C LIENBI0
KPUTHYECKOTO aHaIN3a
[I0JIy4E€HHOM
HHPOPMALINH TIPH
PEILICHNH THITOBBIX
3a/1a4 B cBOeH
npoheCCHOHATBHOMN
JIeSITEIIbHOCTH
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3. TumnoBble KOHTPOJIbHBIE 32IaHUs U (MJIM) HHbIe MATePUAJIbl, HEOOXOAMMBbIe JIJIsl OLEHKH
3HAHMA, YMEHHUIi, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapaKTePU3yOIIMNX
chopMHUPOBAHHOCTH KOMIIETEHIU

TumnoBbsie KOHTPOIBHBIC 3a/TAHKS M MAaTEPUAIIbI, HEOOXOIUMBIE JIJIsi OIICHKU 3HAHUH, YMEHHUH U
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOUYECKUX pa3paboTKax, MPUBEACHHBIX HUXKE.

VYyeOHO-MeTOMYecKue pa3paboTku wuMmerorcss B HayuHoit OuOnMoOTEeKe W 3JIEKTPOHHOU
nHpopMannonHo-oo6pazoBatenbHOM cpene PI'BOY BO I0xuo-Ypansckuii [AY.

3.1 lakmpoBa C.C. OOmass u HEOpraHW4Yeckass XUMHS [DJIEKTpOHHBIN pecypc] : Metomuyeckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATHSAM JJIsl OOYyYaIOUIMXCS MO0 HaIpaBiIeHUI0 NMOAroToBku: 35.03.07
TexHonOTHsS MPOU3BOJCTBA U MEPEPAOOTKH CEIIbCKOXO3IHCTBEHHOW MPOMYKIMH, HAIPaBICHHOCTh —
buotexHonorus npous3BoACTBa U NMEpepabOTKH CeNbCKOXO03SHCTBEHHONW MPOIYKIIMH, YPOBEHb BBICIIETO
oOpasoBanus OakanaBpuar, ¢opma ooyuenus ounas/ C.C. [llakuposa. — Tpounk: ®I'BOY BO FOxHo-
VYpansckuii 'AY, 2023— 190 c. Pexxum nocryna:  https://edu.sursau.ru/course/view.php?id=9943

3.2 IlakupoBa C.C. OOmias u HeopraHWYecKas XuUMHUs [DIEKTPOHHBIN pecypc] : Meroamueckue
PEKOMEHJALUU IO OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOYyYaroIUXCs IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomorus NpoU3BOJACTBA U NMEPEPAOOTKH CEIbCKOX03IUCTBEHHOM MPOIYKIINH,
HaIpaBIEHHOCTb — BHOTEeXHOIOrHs MPON3BOACTBA U NEPEPAOOTKH CENbCKOX03AHCTBEHHOM NPOIYKIINH,
YpOBEHb BhICIIET0 0Opa3zoBaHus OakanaBpuat, ¢opma odyuenus ounass/ C.C. Hlakuposa. — Tpourk:
OI'bOY BO FOxHo0-Ypanbckuit Ay, 2023 - 44 c. Pexum JIOCTyTa:
https://edu.sursau.ru/course/view.php?id=9943

4. MeToguveckne MaTepuaJibl, ONpeaesiiolme NpoueIypbl OHeHUBAHUS 3HAHM,
YMeHH I, HABBIKOB U (MJIM) ONbITA AeITEJIbHOCTH, XaPAKTEPHU3YOLIUX
copMHpPOBAHHOCTH KOMIIETEHIHI

B nannom paznene MeToAMUYECKHE MaTepHalibl, ONPEACISIONIMEe MPOLEIypbl OLEHHUBAHUS
3HAHUW, YMEHH, HaBBIKOB M(MJIM) OMbITA AEATEIbHOCTH, MO auciuruinHe «OO0mas 1 HeopraHuyeckas
XUMUS», TPUBEIACHBl NMPUMEHHUTENIBHO K KaXIOMY H3 HCIHOJIb3yEeMbIX BHUJIOB TEKYIIEro KOHTPOJIS
YCIEeBAaeMOCTH U MPOMEKYTOYHOU aTTeCTalluy 00ydaroIuXcsl.

4.1. OneHoYHbBIE CPEACTBA IJIsl NPOBEJeHHUS TEKYLIEro KOHTPOJIsl YCIIeBAeMOCTH B
npouecce NPaKTHYECKON NOAT0TOBKHU

4.1.1. Onpoc Ha J1a00PaTOPHOM 3aHATHH

OTBet Ha 1aOOPATOPHOM 3aHSATHH UCIOIB3YETCs ISl OLICHKH KauyecTBa OCBOCHHSI 00yJaoIMMCs
OCHOBHO mpo¢hecCHOHAIBbHOW 00pa30BaTeIbHON MPOrpaMMbl MO OTIEIbHBIM BOIIPOCAM W/UIIH TEMam
IMCLUHUIUIMHBL. BOmpock! i1t ycTHOTO orpoca (CM. MEeTOJMYECKUE pa3padoTKU:

Hlakuposa C.C. O6mmas u HeopraHuyeckast XuMusi [ DIeKTpOHHBIN pecypc] : MeToaudeckne yKa3aHus
K J17a00OpaTOPHBIM 3aHATHAM JJIs1 00yJaronIuXcs Mo HampaBiieHuio moarotoBku: 35.03.07 Texunomnorus
MPOU3BOJICTBA U TEpepabdOTKU  CEIbCKOXO3SMCTBEHHOW MPOMYKIHH, HaNpaBICHHOCTh —
buortexHonorus mpous3BoJACTBA U NMEPEPabOTKU CEIbCKOXO03SHCTBEHHONW MPOAYKIIMU, YPOBEHb BBICILIETO
oOpa3oBanus OakanaBpuar, ¢opma odydenus ounas/ C.C. [lakuposa. — Tpounk: ®I'BOY BO FOxHo-
Ypansckuii 'AY, 2023— 190 c. Pexxum noctyma: https://edu.sursau.ru/course/view.php?id=9943

OTBeT  OLEHMBAETCA  OLCHKOM  «OTIMYHO»,  «XOPOLIO»,  «YyIOBJIETBOPUTEIBHO»  HWIH
«HEYIOBJIETBOPUTEILHO.

Ne OLeHOYHbIE CpeICTBA Kon u HaumeHnoBanue
HHAUKATOpa
TumoBsle KOHTPONBHBIE 3aaHUS W (WIHM) WHBIE MaTepHaibl, HEOOXOIUMBIC UIS OICHKHU KOMIIETEH MM

3HaHUH, YMEHWH, HAaBBIKOB W (WIM) ONBITA JAEATEIBHOCTH, XapaKTePHU3YIOIINX
c(hOpMHPOBAHHOCTH KOMITETCHIIMH B MPOIIECCE OCBOCHHUS AUCITUILTHHEI

L. Tema 1: Texnmkxa OezomacHocTH. 3akoH 3KBHBaJIeHTOB. Ompenenenue monspHoii | U/I-10IIK-1 Pemaer
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MAacchl IKBHBAJIEHTA BELIECTB

1. Yto Takoe 3KBUBAJICHT U MOJIIpHAst Macca YKBUBAJICHTA?

2.  CdopmynupyiTe 3aKOH IKBUBAJICHTOB.

3. Uro Takoe SKBUBAJIEHT, ()aKTOP SKBUBAJICHTHOCTH?

4. Kak paccuntaTh MOJSIPHYIO MacCy SKBHBAJICHTOB OKCHJIA, KUCIIOTHI, THAPOKCU/IA, COTH
(HOpMaBHOW, OCHOBHOM U KHUCIOH)?

5. Paccuutath MONSIpHYIO MacCy OJKBUBajieHTa TiepManraHata kamuss KMnOs,
paccMmaTpuBas JaHHOE COSJAMHEHHE KakK: a) COjb, 0) OKHUCIHUTENb, MPEBPAIalONUicsI B
MnO,; B) OKUCIIHTEND, TIpeBpamatonuics B MnSO4,

6. Kaxkoit o0peM okcuna yraepona CO, B3STBHIM IpH HOPMAJIBHBIX YCIOBHSX TpeOyercs
JUTS IOy9eHus jxene3a u3 1 kr ero okcuaa Fe,O3?

7. PaccumtaTh MOIAPHYIO MacCy SKBUBaJieHTa a3oTHoW kuciotel HNOs, paccMmaTtpuBas
JTAHHOC COCIMHCHHE KakK: a) KUCIOTy; 0) OKuciuTenb, npeBpamaromuiics B NO; B)
OKHCIIUTENb, IpeBpaatomuiics B NHj,

8. Kaxkoe xommuecTtBo cepHoil kucinoTel H>SO4 HE0OX0aMMO utst peakiun ¢ 300r okcuna
amomunus Al,O3 ipu ycnoBun obpaszoBanus cpenaeit comu Alx(SO4)3?

9. CKOJNBKO MOJCH YKBUBAJICHTOB METAJUIa BCTYIHIIO B PCAKIMIO C KUCIIOTOH, €Cl IpH
9TOM BBIICITWIOCH 5,611 BOIOPO/a MIPH HOPMAIBHBIX YCIOBUAX?

0. Jns gero BBeneHa B XMMHH OTHOCHTENbHas aroMmHas Mmacca? Uemy paBHa aToMHas
equauIa Maccel? CKONIbKO a.e.M. B 1 rpamme?

1. UYro Takoe OTHOCUTENIbHAS MOJICKYJIsipHas Macca? MossipHas macca?

2. Tlo xakoii (opmyse MOXHO paccuuTaTh OTHOCHTEIHHYIO MOJEKYISAPHYIO Maccy?
PaccuuTaiite oTHOCHTENBEHYIO MOJIEKYILIpHYTO Maccy K,Cr,O7.

3. CkonbKO MOJ€EH COCTaBISIOT M CKOJIBKO Monekyn coaepxurcs B 0,09r H,O?

4. Haifoure sMrmprdeckyro (hopMyITy BeIiecTsa, cofeprkartiero 43,4% natpus, 11,3 % yrepona un 45.3
% Kucnopora.

5. Bememure Qopmysy BellecTBa, B KOTOPOM MAacCOBBIE JIONMM KBS, YIJIEpola W KHCIOpoZa
cooTBeTCTBEHHO coCTaBIIsioT 40, 12148 % .

THIIOBBIE 3a7a4n
po¢heCCHOHATBHOM
eI TEILHOCTH Ha
OCHOBE 3HAHUI
OCHOBHBLIX  3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYIHBIX
MCIUATIINH ¢
TIpUMEHEHUEM
HHPOPMALHOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

Tema 2: IlosyuyeHue U XUMHYECKHe CBOMCTBA OKCHUA0B U OCHOBAHMIA
1. Kakue OuHapHBIE COeIMHEHMs Ha3bIBarOTCS okcuaamu? Kakumu crocobGamu MOXKHO
MOJYYHTh OKCHIBI? [IpuBennTe MpuMepsl peaKIiuii.

2. Kakme BemecTBa HAa3BIBAlOTCS OCHOBaHWAMH? IlpuBexnurTe mpUMEPEH
MI0JIy4Y€HUsI OCHOBAHUH.

3. Uem ompepenseTcss KHUCIOTHOCTh OCHOBaHWiA? [IpuBemuTe mpuMepbl OCHOBaHWH
Pa3IMYHOM KUCIOTHOCTH.

4. Haiinute MaccoByIO ITOJIO THAPOKCHIA HATPHS, TIPEBPATUBIIETOCS B KapOOHAT 3a cUEeT
MOTJIONEHM YTIEKHUCIIOro Ta3a U3 BO3/yXa, €ClIM Macca ruipokcuaa Bozpocna ¢ 200 r no
232,5 r. Uemy paBen o0beM noruionieHHoro npu 3toM CO; (ycinoBust HOpMaJIbHEIE).

W3 npey10’)KeHHOTO TIepeYHs BBIOEPUTE OCHOBHOM OKCHJI:

a) NayO; 6) SOs; B) P20s.

B pesynbrare BzanmoaeiicTBus okcruna cepsl( VI) ¢ Bogoii oOpasyercs:

peaxiui

a) OCHOBaHMeE; 0) KUCJIOTA; B) COJIb.
B pacTtBOpax menoueii peHondraaeuH uMeeT BET:

S P RN W

a) OeclBETHBIN; 0) CHHUIl, B) MAJIMHOBBII.

WJI-10I1K-1 Pemaer
THTIOBBIC 3a1a9H
npoeCCHOHATBHOMN
JIeATEBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
JUCITUTUTHH C
MIpUMEHEHHEM
HHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

Tema 3: IloayuyeHue U XUMHYECKHE CBOHCTBA KHCJIOT

1. Tlouemy a3orHas, cepHas W QochopHas KHUCIOTHI CIIOCOOHBI TPOSBIATH TOJIBKO
OKHCIUTEIbHEIE CBOMCTBA?

2. Kak MOXHO OOBSICHHTH 00pa30BaHHE CMECH MPOAYKTOB B PEAKIIMAX B3aMMOJEHCTBHH
KOHIICHTPUPOBAHHOMN CEPHOIl KHCIOTHI C AKTUBHBIMU METaJJIaMK?

3. Kax BeayT ce0st cynb(haThl PU BEICOKUX TeMIepaTypax?

4. Tlouemy dochopHast KHCIOTA B3aUMOICHCTBYET TOJBKO C INEIOYHBIMU METaJIaMu?

5. Tloyemy cCTpoHIMII W CBHHEI HE B3aUMOJCHCTBYIOT C pa30aBIEHHOH CEepHOM
KHUCITOTOMN?

6. Ilouemy Bomopon He oOpa3yeTcs B TNPOAYKTaX pEaKIUH Aa30THOW KHCIOTHI C
AKTUBHBIMH METaJIaMu?

7. llouemy B KOHIIEHTPUPOBAHHON a30THOW KHCJIOT€ OCHOBHBIM
OKHCJINTEIHbHO-BOCCTAHOBUTENBHBIX PEaKIni siBysieTcst okcun azora (IV)?

MIPOAYKTOM

NJI-10I1K-1 Pemaer
THITOBBIC 3a1aUH
poheCCHOHATBHOMN
JIESITEIIHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKHX,
€CTECTBEHHOHAYIHBIX
JUCITUTUTHH C
MIpUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM

Tema 4: TlosryueHue U XUMHUUYECKHe CBOMCTBA coJlei

1.Kakpne XuMHYECKHe COEAMHEHHsS OTHOCATCA K Kiaccy couseii? IlpuBeanre mpumepbl
COJIeil pa3IMYHbIX TUIIOB.

2.Kaxmmu cioco6amMu MOYKHO HOITY9IHTh conn? [IpuBeanTe mpuMeps! peakiuii.

NJI-10I1K-1 Pemaer
TUIIOBBIE 33]a4YH
poheCCHOHATBHOMN
JISITCIIHOCTH Ha
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3.Kakumu crocodamMu MOXKHO IMOJYy4YnUTh U3 ZlaHHOﬁ COJIM APYIyr0 COJIb € TEM 3IKE
KaTUOHOM HMJIM TEM K€ aHHMOHOM:

a) NaCl — AgCl 6) Ba(NO3); — BaSO,4

B) Fe2(S04); — FeCls 1) Na;CrO4 — BaCrO4?

4.I1pu nOMOIIM KaKUX Peakuil MOYKHO OCYLIECTBUTD CIIEAYIOUINE IEPEXOIbI:

a) Fe — FeCl, — FeCl; —» FeOHSO4 — Fe,03 — Fe

0) Zn — ZnS — ZnO — (ZnOH),SO4 — ZnCl, — ZnO —Zn?

5.Kakue conu MOXXHO MOJYYUTh NMPU B3aUMOACHCTBUU a) TMAPOKCHUAA MEOU U a30THOM

KUCJIOTHI; O)ruapokcuia Kabius u okeuza dpocdopa (V). CocraBbTe ypaBHEHHs peakLUi
U HA30BHTE COJIH.

OCHOBE 3HaAHHH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JIUACLMIUINH C
MIPUMCHCHHUEM
HHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

Tema 5: T'eHeTHueckasi CBA3b MEXKAY KJIacCaMH HEOPraHNYeCKHUX COeTHHEeHU

1.HanucaTe ypaBHEHHsI peaklUid MOJyUYeHHS] CPEAHUX COJIEH M3: METaJlJIa ¥ COJIM APYroro
MeTajlla, MeTajUla W KHCIOTHI, IBYX pAacTBOPHUMBIX coOJieii ¢ oOpazoBaHHEM
HEPAaCTBOPUMOMN COJIU,KUCIOTHI M COJIM,0CHOBAHUSI U COJIU,KUCIION COJIM U OCHOBAHUSI.

2.CocTaBUTH YpaBHEHHs peakuui, c TIOMOIIBIO KOTOPBIX MOXHO
OCYLIECTBUTh CJEAYIOUIUE TNPEBpALICHUS: OKCHUJ KajdblUsl - THUIPOKCHUI KaJbIIHs
- XJIOPUJI KaIbIUs - CYJIb(aT KaIbIusl.

3.Hammcate ypaBHeHHsS peakiuii mnonydeHus (ocdara Kamplusi W3: KUCIOTH U
OCHOBaHHUS, KUCJIOTHOTO M OCHOBHOTO OKCHJa, OKCHAAa M OcHOBaHusl. Hamucatb
rpaduaeckue hopMyIIBl BCEX HCXOIHBIX BEIIECTB M MPOAYKTOB PEaKIIMii, HA3BaTh BCE
BEIIECTBA M0 MEXIyHAPOTHOH HOMEHKJIIATYpe.

4 Hammcatp ~ ypaBHEHHS  peakuuit IpeBpamieHust  TUApocynshaTa  HATpUA
u ruapocynbdara meau (I1) B coemuHeHme cpeaHei com
S5.Hanucatp  ypaBHEeHHUS  peakUMd  TOJy4eHUS  BCE€X  BO3MOXKHBIX  KHCJBIX

M OCHOBHBIX COJICH, MCXOJS W3 CIEeIYIOUIMX HMMEIOIIMXCS B BallleM pPacHOpsDKCHHU
peaktuBoB: HoSO4, H3PO4, Ca(OH),, AI(OH);.

6.Hammmure ypaBHEHHs, C TIOMOIIBIO KOTOPBIX MOXHO TIOJYYHTh CIEIYIOIINE
npespamenns: Al — AI(NOs3); — ALOs; — Al(OH); — K[AI(OH)4] — AICl; —
AI(NO3); — AIPOq.

7. ]l Kaxxaoro MpeBpallleHUus COCTaBbTe YpaBHEHUs peakiuil. Ecnu mepexon B oaHY
CTaJIisl HEBO3MOJKCH, COCTaBbTE JBa U O0JIce YPABHCHUI PeaKIHi.

WJI-10I1K-1 Pemaer
TUTIOBEIE 331291
npodeccruoHaTLHOM
JIESITeIILHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX
JUCIIHATUIMH C
MIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH

Tema 6: M3yyeHHe CBOCTB 3JIEMEHTOB M HX COeIMHEHMIl B 3aBHCHMOCTH OT

noJyoxxenus B IICD

1. Chopmymupyiite mepruonndeckuit 3akoH J[.M. Menneneesa.

2. Yro Takoe moTeHIraI NOHU3aLn?

3. Kak cBsi3aH MOTEHIMAT WOHHU3AIMH CO CIOCOOHOCTHIO aTOMa K TOTEpE dJICKTpoHa?
Kak MeHseTCsl OTSHIIMAT HOHU3AIIHH B IIEPUOIE, TPyIIIe?

4. Yrto Takoe cpoACTBO K dyeKTpoHy? Kak OH CBs3aH CO CIIOCOOHOCTHIO atoma K

IPUOOPETEHHIO AIIEKTpOHA?

Kak MeHsieTcst CpoJICTBO K DJICKTPOHY B IIEPHOE, B TpyIIe?

UTo Takoe AMEeKTPOOTPHIATEIEHOCTE?

7. Kax 3JeKTpOOTPHUIIATEIEHOCTE aTOMa CBsI3aHa C OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIMH

cBoiicTBaMu?

Kak MeHseTCs 37IeKTPOOTPUIIATEIBHOCTD B IIEPUOIE, TPYIIIIE.

9. Hamummre JJEKTpOHHBIE W  JJIEKTpoHOTrpadmyueckne
xuMudeckux 3nemenTos: Na, S, P, N, Fe, Mn, Cr.

AN

*®

hopMynBI  CEIYIOIIHX

10. Kax MeHSIOTCS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMcTBA y 3nemeHToB III u IV
epuoa0B?

WJI-10I1K-1 Pemaer
THTIOBBIC 3aJ1a9H
npodeccruoHaTLHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
IUCHUILINH C
MMPUMEHCHUEM
nHpopMannoHHO-
KOMMYHHUKAI[HOHHBIX
TEXHOJIOTHIA

Tema 7: IlpuroroB/ieHHe pacCTBOPOB NMPOLEHTHON KOHLIEHTPALUHU
1. Uro Ha3bIBaeTCs KOHIIEHTpAIUe pacTBopa?
2. Ha3oBuTe criocOOBI BRIPAXKCHUS KOHIICHTPAIIUH PACTBOPOB.

3. B 220r pactBopuim 30r xjopuaa HATpus. BBYHUCIUTH MacCOBYIO JOJIO XJIOpUIA
HATpHs B pacTBOpE.

4. Ompenmenure Maccy XJIOpUAa HATpUs, KOTOPBII Hamo pacTBOPUTH B BOJE,
4yro0bI nosyunth 100 M1 pacTBopa ¢ MaccoBoii nosneir NaCl 20%, miaoTHOCTs pacTBopa p
=15 r/mn.

5. Paccumraiite maccy riaybepoBoii comu NaxSOs H,O, xortopyrwo Hano
B34Th Uit mpurorosiieHuss 300 T pacTBopa ¢ MaccoBoil jgonieil cynbpuTa HATPHS
8%.

WJI-10I1K-1 Pemaer
TUIIOBBIE 33][a4YH
po¢heCCHOHATBHOMN
JeATEeIbHOCTH Ha
OCHOBE 3HaHUIl
OCHOBHBIX 3aKOHOB
MaTeMaTHYCeCKUX,
€CTECTBEHHOHAYYHBIX
JICIIUILIHH C
MPUMEHEHUEM
HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
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6. Kakum mnpubopoM M Kak wm3MepsieTcs IUIOTHOCTH pacTBopoB? Kak ompenenstor
KOHIIEHTPALMIO PACTBOPOB IO INIOTHOCTHU?

TEXHOJIOTHH

8. Tema 8: IIpuroronijieHne pacTBOPOB HOPMAJIBLHOI M MOJISIPHON KOHIEHTPALMHA NA-10IIK-1 Pemaer
1.YT0 Ha3pIBaeTCSA 3KBUBAJICHTOM BeIllecTBa? THUIIOBBIE 33J1a4YH
2.Kak paccuntaTh S5KBHBAJEHTHYIO Maccy BEIIECTBA M (haKTOp SKBUBAJIICHTHOCTH? npodeccuoHanbHOR
3.Ha momHoe TtuTpoBanme 20MI pacTBOpa CEpPHOM KHCIOTHI MOTpadeHo 24mir | ACATCIBHOCTU Ha

JEIMHOPMAIEHOTO PACTBOPA TUAPOKCHIA KAllisl. BEIYUCIIUTE HOPMATBHYIO ¥ MOJIIPHYIO | OCHOBE 3HAHUH
KOHIIEHTPAIMIO PACTBOPA CEPHON KUCITIOTHI. OCHOBHBIX 3aKOHOB
4. PacTtBOp ¢ MaccoBoii moneit runpokcuna kamus KOH 15% wmmeer mmotHoCcTh p = 1,14 | MaTEMaTHYECKHUX,
r/mi. PaccunTaiiTe MOJSIpHYIO KOHIIEHTPALUIO PacTBOPA. €CTECTBEHHOHAYYHbIX
5.0mpenenure MaccoByrO ION0 kapOoHaTa Kamust B 2M pactBope kapOonaTta Kamus, | AMCHHUIUIMH C
TUIOTHOCTH KOTOpOTro paBHa 1,21 r/mi. [IPUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTUI1
9. Tema 9: XumMnyeckue cBOCTBa pACTBOPOB YJIEKTPOJIUTOB N-10IIK-1 Penraer
1. YTo Takoe 37IEeKTPOTUTHIECKAs! JUCCOLUAIUS? THUIIOBBIC 3a/1a1H
N npodeccruoHaTLHOM
2. B xakux mpezaenax u3MEHAETCS CTEIECHb 3IEKTPOIUTHIECKON TUCCOnrannu?
JIESITENIEHOCTH Ha
3. Uro Takoe KOHCTaHTa JUCCOLHMALMH U YTO OHA XapaKTepu3yeT? OCHOBE 3HAHMI
4. Kakue BeliecTBa Ha3pIBAIOT MIEKTPOIUTAMU? OCHOBHBIX 3aKOHOB
5. Kakwue 9JIeKTpOITUTBI OTHOCAT K CHIIbHBIM? A Kakue K ciabbiM? [IpuBeCcTH MPUMEPBL. MaTeMaTHICCKuX,
€CTECTBEHHOHAYYHBIX
6. B xakoMm cityyae peakiuy B pacTBOPAX JIEKTPOIUTOB MPOXOASAT IOTHOCTHIO?
IOUCILUILINH C
7. OnpenenuTs CTENeHb AUCCOIMAINH YKCYCHON KUCIOTH B 0,2H. pacTBOpe. PUMEHEHHEM
8. Koncranta aucconuanuu GMHapHOTo craboro snekrposura pasua 0,0001. Tpu kakoii | MHGOPMALMOHHO-
KOHIEHTPAIIUU CTETNIeHb TUCCOLIMALIMU ATOTO AIIEKTpoauTa HocTUrHET 10%7? KOMMYHMKAallMOHHBIX
9. CMemIaHbl pacTBOPHI BEMIECTB: a) KapboHaTa HATpMA M Xjopuaa Oapus; 6) cyibpara | [CXHOMOTHH
xeneza (I1) u cynpduaa ammonunsi. CocTtaBbTe MOJIEKYJSIPHBIE M WOHHBIC ypaBHEHHS
peaKLuil B3auMOICHCTBYS STHX BEILECTB.
10. CmonenupyiTe yclnoBHs CHHTE3a aMMHaKa, IIPU KOTOPBIX BO3MOXKEH MaKCHMallbHbIH
BBIXOJ TIPOIYKTA.
10.

Tema 10: Biausinne pazjan4HbIX GaKTOPOB HA THAPOJIN3 coJell
1.Yto TaKkoe cTeneHb ruIpoin3a, 1 Kakue (akTopbl CIIOCOOCTBYIOT THAPOIIH3Y?

2. Ompenenuts pH 0,1M oprodocdara kamus.

3.Hammcars ~ MonekysispHble M HOHHBIE  YpaBHEHHS  peakmuid  THAPOJIM3a:
a) XxJjopuaa amMMOHHsA; O) amerara HATpHUsA; B) aleTaTa aMMOHHS. YKa3aTh B
Ka)KZIOM cllydae 3HaueHHne pH pactBopa m xapakTep cpe/ipl pacTBopa.

4. Hanmcate MOJNEKYJSIpHBIC M HWOHHBIE ypaBHEHUS THIPOJIH3A:

a) kapOoHaTta HaTpus; 0) cynbdara HaTpus; B) Qocdara Kaiaus, T) XJOpHIa
xenmeza (II); m) cymedara amommuusa. B kaxmgom ciydae ykaszate pH pactBOpa
U XapakTep CPeabl.

5. Kakoe BemecTBOo HeoOXoAMMO NpUOaBUTH K
HATpUs, XJOpHIAa MeAW, CyinbdaTa aMMOHHsS, alerata HaTpus,
(III), uToOBI MOABUTE UX THAPOIH3?

6. Harmmmre ypaBHEeHMsT THIPOIM3a B MOJIEKYJSIPHOM M MOHHOW (PopMax Jyist CIISMYFOIIIX COJICH:
CuSO4, K250, (CH3COO)Ba.

7. Touemy nipu crmBanny pactBopoB CrClz 1 NapS Hemmb3st oy auTh ocanok CrS;?

pactBopam  kapOoHaTa
xJopuaa Kesesa

8. TTouemy npu cmertiernu pactopoB AlCl 11 NayCOs BbinensieTcst ra3 ¥ BblaaaeT ocaok? Harmmre
YpaBHEHUs peakLii THAPOIN3a B ICXOIHBIX PAaCTBOPAX M YPABHEHHE COBMECTHOTO THIPONII3A.

NJI-10I1K-1 Pemaer
TUTIOBEIC 33]1a41
npodeccuoHaTLHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKHX,
€CTECTBEHHOHAYIHBIX
JUCIIHATUIMH C
MIPUMEHEHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI

11.

Tema 11: N3yyeHHe OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIX CBOICTB BellleCTB
1. Uro Takoe peakuuy OKUCICHUSI-BOCCTAHOBIICHUS ?

2. Yto Takoe OKMCIUTEIb U BOCCTAHOBUTEIIH?

3. Kakoii iporiecc Ha3bIBaeTCsS OKUCICHHEM, a KAaKOH - BOCCTAaHOBIICHUEM?

4. Kak 3aBUCAT OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIE CBOICTBA JJIEMEHTAa OT CTEICHH

WJI-10I1K-1 Pemaer
THIIOBBIC 33a91
poheCCHOHATBHOMN
JIeATETBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB

OKHCIIEHHA? MAaTeMaTUYeCKUX,

5. Kakvie THTIMIHBIE OKUCIIUTEIN ¥ BOCCTAHOBUTENH BBI 3HaeTe? SCTECTBCHHOHAY THBIX
TIMCLIATUTHH C

6. MoxeT M OIHO M TOXE BELIECTBO OBITh OJHOBPEMEHHO OKHCIMTEIEM U
HpUMEHEHHEM
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BOCCTaHOBHUTEIEM?

7. Kakme w3 Hmwke ykaszaHHbix BemiecTB: Clp, PbO,, K,Cr,O7, KMnOs, NasS, KI, KBr,
FeSO4, Na;S0;3, NaNO; - MOTYT MpOSIBISITH TOJHKO OKHCIUTEIbHBIE CBOWCTBA, KaKHE
TOJIBKO BOCCTAHOBHUTENLHBIE, KAaKH€ KaK OKHMCIUTENLHBIE, TaK W BOCCTAHOBHUTEILHBIE?
[ouemy?

8. yKa)KI/ITe, KaKue mpouecchbl (OKI/ICJ'IeHI/Ie niun BOCCTaHOBJ’IeHI/Ie) OTpaXaroT CJICAYIOHINEC
CXCMBI:

SO32' SO42'—P 82032' SO42' —>
Fe O3 FQOTE" PO33' PO43' —
ClOr Cr PO4* P

9. B wem cocrour cymHOCTH moxbopa KOd(Q(UIMEHTOB K pEaKIUsIM OKHCICHHUS-
BOCCTaHOBJICHHS IO METOAY 3JIEKTPOHHOTO Oananca?

10. OT "Yero 3aBUCHT XapakTep MPOAYKTOB pEaKIMH OKUCICHUS-BOCCTAHOBIICHMSI?

nH}popMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTUil

12. Tema 12: Buunsinue cpeabl Ha MOBeJAeHUe OKHMCIUTeN el NA-10IIK-1 Pemaer
1. Kakue CymeCTBYIOT THIIBI OKHCIUTEIBHO - BOCCTAHOBHUTENBHBIX PEAKIUH? THIOBBIC 3alla4H
N npodeccHoHaNIBLHON
2. Ha3oBuTe Ba)KHEHIIINE OKHCIUTEIH, BOCCTAHOBUTEH.
JIeSITeIbHOCTH Ha
3. Yka3aTp, Kakue U3 NPHUBEICHHBIX HIDKE BEMICCTB SBIAIOTCS OKHCIHUTCTAMU, A | oecHoBe 3HAMMIA
kakue - Bocctanopuressimu: FeCly, Cla, Zn, NH3, PbOs, Aux(SOs);, KCIO3, NaClO. OCHOBHBIX 32KOHOB
4. Onpenienute cTeneHb OKUCIEHUS cepbl B coequHeHusx: HoS, NaxSr0s, HoSO3, HoSO.. MaTeMaTHYECKHUX,
5. TlpuBecTH HpuMephl peakuuii, B KoTopbix okcuia cepbl (IV) mpossiser cpoiictpa | CCTCCTBCHHOHAYIHBIX
OKHUCJIUTENS UM BOCCTAHOBUTEIIS. ANCLHILIAH €
MPUMEHEHUEM
HHPOPMAINOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTU I
13. Tema 13: HU3yyeHue BJIAMSHUS TeMIepPaTypbl H KOHIEHTPAMHU BemecTB Ha ckopocTh | MJI-10IIK-1 Pemaer
XUMHUYECKUX peaKuii THUIIOBbIE 33]a4H
1. Yo Ha3BIBAETCSI CKOPOCTHIO PEaKIIUK? npodeccHoHaTbHOI
. . | ZIesTenbHOCTH Ha
2. Ot xakux (haKTOPOB 3aBUCHT CKOPOCTh PEAKIMM B TOMOTEHHOH WM TETEpOTCHHOI N
OCHOBE 3HAHUIA
cucremax?
OCHOBHBIX 3aKOHOB
3. ChopmynupyiiTe 3aKoH AeiicTBUS Macc (3aKOH CKOPOCTH). MaTEMaTHYECKHX,
4. Copmymupyiite npasmio Baut-T'odda. €CTECTBEHHOHAYYHBIX
5. KakoB (Qu3uuyeckuif CMbIC]  a) KOHCTaHThl ~ CKOPOCTH; ©) TemmeparypHoro | AMCHHIUINH C
Koa(bd)I/IHI/IeHTa? MMPUMEHCHUEM
N nHpopMannoHHO-
6. Jna romorennoit peakuuu 2A +B=C mpu C(A) = 6 moms/n u C(B)= Smons/n $op
KOMMYHHUKAIIMOHHBIX
ckopocTh paBHa 90 Mo/ 11 - ¢. BbIuMcanTe KOHCTAHTY CKOPOCTH. .
TEXHOJIOTUI
Ortsert: 0,5 12 - Monb 2 - ¢’
7. Bo cKoNBKO pa3 M3MEHHUTCS CKOPOCTh PEaKIHM{ MPH MOBBIIMICHUH TeMIepaTypsl Ha 50
°C, eciu y =27
8. Mana cuctema: FeOy + COq) — Fer) + COyp.
Bo ckosbko pa3 U3MEHUTCS CKOPOCTh PEAKLUH, €CJIM YMEHBIINTh 00BEM PEaKIIMOHHOTO
cocyna B 2 paza?
9. Kakoe BemniecTBO Ha3bIBaCTCS KaTAIN3aTOPOM?
10. B uem cyTh MexaHW3Ma JEHUCTBHS KaTajJM3aTopa NpPHU: a)TOMOI€HHOM Karaiuse; 0)
TeTepOreHHOM Kartayn3e?
14.

Tema 14: [MosryuyeHue U CBOICTBA KOMILIEKCHBIX COeTMHEHH

1. YUTto Takoe KOMIIJICKCHBIE COeTUHECHUS?

2. Kakue alieMEHTHI Yalle BBICTYHAIOT B POJIM KOMIUIeKcooOpasoparena? Urto Takoe
KOMILIIEKCO00pa30BaTelin?

3. Yro HasbiBatoT aurangamu? Kakosa ux xumuueckas rnpuponaa?

4. 3a cueT KaKuX CBsI3¢il KOOPAMHUPYIOTCS JIUTaH bl KOMILICKCOOOpa30oBaTe/siMu?

WJI-10I1K-1 Pemaer
THTIOBBIE 3a1aYH
poheCCHOHATBHOMN
JIeATETBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB

5. Kak moiy4aroT KOMIUIEKCHBIE coeauHenus? Hamuiure ypaBHEHHs pPEaKIUH | MATEMATHYECKHUX,
(MOJIEKYTAPHBIE U MOHHBIE) MOTyIEHHS KOMIUIEKCHBIX COETMHEHMUH: €CTECTBEHHOHAYYHBIX
6. Ka[Hqls], Ha[PtCle], [Cu(NH3)s](OH)s. JICUHILITHH C
7. Kaxk BenyT ce0st KOMILUIEKCHBIE COSJIMHEHHUS B pEaKusix oOMeHa? HpUMEHEHUEM
nHGOPMAITMOHHO-
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8. CocraBbTe (HOPMYITY KOMILICKCHOTO COCAUHCHHUS, B COCTAB KOTOPOTO BXOJSAT YACTHIIBL:
NO5", Na*, H>O, Cr**. KoopAHAIMOHHOE YKCII0 KOMILIEKCO0Opa30BaTels PaBHO 6.

KOMMYHHUKAITUOHHBIX
TEXHOJIOTHH

9. Onpenennure 3apsAl  KOMIDIEKCOOOpa3oBaTelass B  CICAYIOMHX  COCIUHEHHUSX:
[Co(NH3)sC1)*", [NiFs]*, Ko[Zn(OH)].
I5. Tema 15: IlosyyeHue u U3yuyeHue CBOMCTB S-, p- 3JeMEHTOB NA-10IIK-1 Pemaer
1. JIaTh cpaBHUTCIBHYIO XapaKTEPUCTUKY CTPOCHHUS JICKTPOHHBIX 000JIOUEK aTOMOB S - | THUIOBEIC 33]1a4d
9JEMEHTOB NepBod W Bropoil rpymn. CremeHn okwucieHus. DOpMBI CcOeAMHEHUH | NMpodecCHoHATbHON
(OKCHIIOB, THIPOKCHJIOB, COJIEH ). JIeATETPHOCTH Ha
2. Jlats OOIIIYFO XapaKTepUCTHKY P - MEMEHTOB: CTPOCHHE ATEKTPOHHBIX 000JIOUEK aTOMOB, HAXOXICHHE B | OCHOBE 3HAHUIA
Tabrmire MeHpiernieeBa, CTeTIeHH OKUCTICHES, (DOPMBI COSTHEHHIA. OCHOBHBIX 3aKOHOB
3. Kak momy4arot B cBOOOTHOM COCTOSTHHH IIEIIOYHBIE METaUTBI? MaTeMaTHIECKUX,
4. CkonmpKO JHTPOB  BoAopona (H.y.) MOXKHO TIONYYHTh TIPH B3aUMOACHCTBUH 24-X | eCTeCTBEHHOHAYYIHBIX
TPaMMOB KaJbLHs C BOAOH? JUCTIATUIHH C
5. HammcaTs ypaBHEHHS peakluii B MOJCKYISIPHOM H HOHHOM BHUJC MEKIY: MIPUMEHCHHEM
IHIPHIOM KalbLs M BOJBL, XJIOPHIOM Kaibls M hochaToM HaTpus, HUTpaToM Gapus u | AHQOPMAIHOHHO-
cynb(haToM amroMuHK, THAPOo(GochaTOM HATPHUS ¥ TUAPOKCHAOM HATPHSL. KOMMYHHKAIMOHHBIX
5. TlpuBectn  ypaBHEHHE pCaKIWH, B KOTOPOM  TIEPEKUCh  BOJOPOJA SIBISICTCS: TeXHOTOTIH
OKHCJIMTEJIEM WM BOCCTAHOBUTEIIEM.
16. Tema 16: IoayuyeHnue u udyueHue cBoiicTB d — 1eMeHTOB N-10I0IK-1 Penraer
1. Hamummmre 3mekTpoHHBIE (POPMYIIBI aTOMOB a) XpoMma; 0) MapraHia, B) JKeJe3a; T) | TUIOBBIE 3a1a91
koOanpTa; a) HuKenA? Kakyr BaJeHTHOCTh TPOSBISIOT 3TH 3JIEMEHTHL B | IPOQECCHOHAIBHOM
HEBO30Y>KIEHHOM U BO30Y)KJIEHHOM COCTOSTHHAX? JIESITeIILHOCTH Ha
2. C noMoIIBI0 YpaBHEHUH peakiuii JoKaKuTe aM(pOTEepHOCTb THAPOKCcHIa Xxpoma (3). OCHOBE 3HaHUIl
3. B KakoWl CTENEeHW OKHCJICHUS a) MapraHenr W ©0) XpOM TMPOSBISIFOT TOJBKO | OCHOBHBIX 3aKOHOB
OKHCIUTENbHBIC cBoiicTBa? Hamummre 31nekTpoHHBIE (HOPMYIIBI MapraHiia ¥ XpoMma B | MAaTEMaTHYCCKHUX,
STON CTENEHH OKHCIICHHUSI. €CTECTBEHHOHAYIHBIX
4. Moryt mu cymectBoBatb coBMecTHO a) Fe(OH); u CO,, 6)Fe(OH)s u H,S, B)Ni(OH); | aucmrmime ¢
n H>0,, r) FeCl; u H,S? Hanummte COOTBETCTBYIONINE YPAaBHEHUS PEAKITHA. MIpUMEHEHHEM
5. Hanummre ypaBHCHHMS peaKiii pacTBOPCHHS JKele3a: a)B CONSHON knciore; 6) | MHPOPMaimoHHO-
CepHOi KuCIOoTe (KOHLEHTPHPOBAHHOW U  pa30aBIeHHON); B)a3oTHOH Kuciore | KOMMYHHKAIHOHHBIX
(KOHLICHTPHPOBAHHO# U pa30aBICHHON). TCXHOJIOTHH
17. Tema 17: Texuuka Oe3omacHocTd. OCHOBHBbIe omepanuu Xumuyeckoro ananauza. | MJI-10IIK-1 Pemaer
[oaroroBka XUMHYECKOiT MOCYIBI K AHAJIA3Y TUTIOBEIC 33]1a41
1. HazoBute 0OCHOBHEIC ITPaBHJIa TEXHUKH 0€30MACHOCTH PabOTHI B TAOOPATOPHH. npodeccHoHaIBLHON
2. OxapakTepu3yiTe OCHOBHBIC OICPANUU XUMHUYCCKOTO aHATH3a. JIESITeIILHOCTH Ha
3. Kak mpoBomsaT npoOOnoAroTOBKY B XUMHICCKOM aHam3e? OCHOBC 3HAHUI
4. Kakue TpeOoBaHUS MPEIBSIBISIOTCS K HCCIEIYEeMOi Tpo0e BemecTBa? OCHOBHBIX 3aKOHOB
5. Kak mpoBomsaT u3MepeHre CUrHajia B XUMHICCKOM aHaIu3e? MaTeMAaTHYCCKHUX,
6. Kaxue TpeGoBaHMS MPEABIBIAIOTCS K paciyeTy u o(OpMIICHHUIO pe3ysIbTaTa aHaImu3a? €CTECTBEHHOHAYIHBIX
7. TlepeuucnuTte OCHOBHBIE BUIBI XUMUYECKOMN MMOCY JIBI. JAUCIIHIUIMH C
TIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH
18. Tema 18: OT1d0p Mpod 1 MPOGONOATOTOBKA N-10I0IK-1 Penraer
1. JlafiTe ompeneneHus: «aHallu3y, KIIPHHITUAI METOa», «METO/I aHATN3ay. TUTIOBEIE 33291
2. Yo sBiAETCS TIIaBHBIM IPUHIAIIOM IIPH OCYIIECTBIICHIH TpobooTOopa? npodeccuoHaTLHOM
3. Yro Takoe mpoOomoaroToBka? IEATENLHOCTH Ha
4. Kakwme ¢(akTopel MOTYT TPHBECTH K IIOJyYEHHIO HENPaBWIBHBIX pE3yJNbTATOB | OCHOBE 3HAHUI
aHanmm3a? OCHOBHBIX 3aKOHOB
5. B xakoM JOKyMeHTe CozepXHTCsl pabodasi IPOINUCH IO ONPEIEICHUI0, KAKOTo JH00 | MaTeMaTHYeCKUX,
MOKazaTesIsl KauecTBa NpoayKTa? €CTECTBEHHOHAYYHBIX
6. Uro o3Ha4aeT GOPMYIMPOBKA «IIP00a JOJDKHA ObITH JOCTATOYHO IPEACTABUTEbHA»? | AUCIHMILIMH €
MMPUMECHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI
19.

Tema 19: KauecTBeHHDBIH aHAIN3. AHAJIH3 KATHOHOB
1. Kaxkoif peakTuB Ha3bIBAIOT IPYHIIOBBIM PEAKTUBOM?
2. Kaxue KaTHOHBI OTHOCATCS K NMEPBOM aHAJIUTHYECKOM rpyrme?

NJI-10I1K-1 Pemaer
TUIIOBBIE 33]a4YH
poheCCHOHATBHOMN
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3. Kak M0XHO OOHapy>KHTh KATHOHBI aMMOHHUS?

4. OOpsicHUTE, MOYEMY KaTHOHBI aMMOHHSI MEIIaloT OOHAPYKEHHIO KaTHOHOB KajHs B
peaximu ¢ rekcanutpokodansratom (I11) Hatpus?

5. Kakumu peakruBamMu MOXHO 0OHapyxuTh Na“ B BomHoM pactBope? Kakue ycnoBus
HYHO COOJIIO/1aTh NP BBITIOJIHEHUH ITHX PEaKIHi?

6. Kaxkoli rpynmnoBoll peakTHB HCIOIB3YIOT JJIsi OOHapyskeHust kaTnoHoB 111 rpynmbr?
Kakue ycinoBust Hy)KHO COOJIOAATh P BHINIOJHEHUH 3TOH peakuuu?

7. Bo3MoxHO, 1 OTKpBITE Fe?* B npucytctBun Fe’' u Zn?™?

8. Kak MoxHO 0OHapyxuTh KatrioH Mapranma (I1)?

9. Kaxumu cBoiicTBaMH 007aJal0T THAPOKCHUIBI KATHOHOB TPETHEH TPYIIIHI?

10. Kakoii rpynrnoBoif peakTUB HCHONB3YIOT JJsi OOHapyeHus kaTHoHoB Il rpymnmbi?
Kakue ycoBust Hy)KHO COOJII01aTh IPH BBINOJHEHUH ATOH peakuuii?

JEeSTEILHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JIUCLMILINH C
MIpUMEHEHHEM
HHPOPMAITNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHI

20. Tema 20: KavecTBeHHBIIT aHAJIN3. AHAJIN3 AHHOHOB WJI-10I1K-1 Pemaer
1. Kaxue anuonsl otHocsTcs K | rpynme? THUIOBBIE 3a/1a4U
2. Kakoii rpynmnoBoil peakTHB HCIHOJIB3YIOT sl OOHApY)KeHHs aHWOHOB | rpynmbi? npodeccHoHaIBLHON
3. Kak MoxxHO 00HApY)UTh pocdar - non? JIeATEbHOCTH Ha
4. Yem oTiIMYaeTCs aHAIN3 aHKOHOB OT KATHOHOB? OCHOBC 3HAHUI
5. Kakue aHHOHBI OTHOCSTCS KO BTOPO#l rpyrie? OCHOBHBIX 3aKOHOB
6. Kakoli TpymnmnoBoii peakTHB WCHOJB3YIOT Ui OOHApYXKeHHsS aHUOHOB Il rpynmel? | MaTeMaTHYCCKUX,
Kakwne ycioBus Hy>KHO COOJFOIaTh MPH BHITIOTHEHUH 3TOH peakiun’? €CTECTBEHHOHAYIHBIX
7. Kax obHapyxuTh npoBepoYHBIM peakTnBoM HoHBI Cl” m I B pactBOpe? JUCTIATUIHH C
8. Ilo xakuMm cBoiicTBaM OTJIMYAIOTCS OCAIKW coyieil Oapus: cynmbgaTa, KapOoHaTa W | MPUMEHEHHEM
runpodocdara? HHPOPMAINOHHO-
9. TIlo xakuM CBOWCTBaM OTIMYAIOTCS APYT OT JIpyra OCagKH COJel cepedpa: XJOpHaa, | KOMMYHUKAIIMOHHBIX
Oopomuza u nonuaa’? TEXHOJIOTHt
10. MosxHO 111 OTKpbIBaTh aHHMOHBI NOj3 ™ B mpucytctBur NO;?
21. Tema 21: O0OHapy:keHHe HOHOB OHOTeHHBIX 3JIEMEHTOB B MPOAYKTAX NUTAHUS UA-10IIK-1 Pemaer
1. Kaxkue 37eMeHTHI Ha3bIBAIOT OMOTCHHBIMHU? TUTIOBEIC 33]1a41
2. TlpuBenute KIacCU(PUKANUIO OMOTCHHBIX DIICMCHTOB. npoheCCHOHATBHOMN
3. Kakyro ponp urpaet MOH aMMOHHS B IPUPOIHBIX BOJax? JIESITeIILHOCTH Ha
4. Kaxkue MeTo eI 0OHAPYKCHHS HOHOB BEHI 3HaeTe? OCHOBE 3HaHUI
5. CocraBbTe cxeMy TpaHCGopManuy OMOTE€HHBIX 3JEMEHTOB B TPOMOHUIECKHX Lensax Ha | OCHOBHBIX 3aKOHOB
npuMepe Maprasiia (;keeso, cepa, azor). MaTeMaTHICCKuX,
€CTECTBEHHOHAYIHBIX
JUCTIATUIHH C
MIpUMEHEHHEM
HHPOPMAIMOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTU I
22.

Tema 22: I'paBumerpuyeckmii (BecoBoii) aHaimn3 OnpenesieHHe CyXoro ocTaTka BOJbI
rpaBUMeTPHYECKUM METOI0M

1. Kakue TpeGoBaHMs IPENBSBISIOT K OCAKAAEMOM 1 rpaBuMeTprieckoil popmam?
2. Ot kakux (aKTOPOB 3aBUCAT pa3Mep M YUCIO YACTHI] OcaaKa?
3. Kakue TpeboBaHuUs PEIBIBISIIOTCS K OCAIUTEIIO B TPABUMETPUIECKOM aHaH3e?

4. Kak BIMSIOT Ha PaCTBOPUMOCTDL OCaJKa MPUCYTCTBUC OAHOUMECHHBIX C OCAAKOM HMOHOB,
pH Cpeabl, HOHHAA CUJIa paCTBOPA, KOHKYPUPYIOIHUC pECAKIIUN KOMl'IJ'IeKCO061)2[30B3HI/I$I‘.7

5. Kakumu OpUYHHAMH OOYCIIOBJIICHO 3arps3HCHHE KPHCTALIMYCCKHX H aMOPQHBIX
ocaakoB?

6. O0ocHy#iTe yCIOBUS OCaXICHUS KPUCTAUINIECKUX B aMOP(HBIX OCa/IKOB.

7. Kakumm mnpemmyiiecTBamMud  00JIaNarOT
Heoprannueckumu? Kaxue ocagurenu Bei 3Haete?

OpTraHU4Y€CKUC oCaguTCIIN nepen

8. TIpemnoxxkure U 000CHYHTE COCTaB MPOMBIBHOM JKHUIAKOCTH JJISi TTPOMBIBAHHS OCAIKOB:
Fe(OH); , Al(Co Hs NO); , AgCL

9. Kakue QpuabTpsl IPUMCHSIOT B TPABUMETPHH JJIS OTACICHUS OcaxXaaeMoit GopMbr?

10. Kakyio HaBecKy TexHHYeCKoro KapOoHaTa kampmus, comepxamiero 80% CaCOs,
CleyeT B3ATh JUIS TPAaBUMETPHUYCCKOrO aHamm3a, eciu ocaxmaemas ¢opma CaC; Oy,
rpaBuMerpudeckas popma CaO?

WJI-10I1K-1 Pemaer
TUTIOBEIE 33291
npodeccruoHaTLHOM
JIeSITEeTFHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX
JUCIIHATUIMH C
MIPUMEHCHUEM
HHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
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23.

Tema 23: Hpﬂﬂ[lﬂl'l N TEXHUHKA BbINOJHCHUA THUTPUMETPUYECCKOIo aHa/JIu3a.
Hpnromnne}me CTAaHJAPTHBIX pPacTBOpPOB

. Kaxoif 3aKk0H JI€:KUT B OCHOBE TUTPUMETPUUYECKOTO aHanu3a?
. OO6beMHBII WIN TUTPUMETPHUYECKUHA aHATTN3, €TO CYITHOCTD U METOIBL.

. Tpe60BaHI/IH, NpEeaABbABIACMBIC K PEAKIUAM, UCIIOJIb3YEMbIM B 00BEMHOM aHAIIM3E.

. TpeboBaHme K CTAHAAPTHHIM BEIECTBAM.

. TexHnka nNpuUroToBICHHUS] PACTBOPOB THTPAHTOB.

. Kaxoii oovem pactBopa HCI (B mi) ¢ momsiproi kxonuenrtpamued C(HC1)=10,97
MOJIB/J HEOOXO0IMMO B35ITh JuIs moydeHus 100 M pacTBopa ¢ MOJISIPHON KOHIIEHTpanuei
C»(HC1)=0,1 mons/n?

5. Kakas HaBecka 6e3BoaHOTO KapOonara Hatpusi Na;COs TpeGyercs s IPUTOTOBICHUS
100 mut pacTBOpa ¢ MoJsipHOIt KoHLeHTparuel skBuBasienTa C(2 Na,CO3)=0,1 monb/n?

1
2
3
4. IIpaBnia moIB30BaHUS MEPHOH MOCYIOH (MEPHBIE KOJIOBI, ITNIETKH).
5
6
7

6. Ompenenute maccy NaxCOse 10 H,O (kpucTammndeckoi coiapl), HEOOXOIUMYIO JJIS
npurotoBieHus 500 ma 0,5 N pactBopa.

7. Cxonbko MuUTMIIMTPOB 38% pacTBOpa XJIOPOBOJAOPOAHOM KuciaoThl (p=1,19 r/mm)
HY>KHO B34Th A1s npurorosienust 500 ma 0,3N pactBopa?

8. Onpenennre Maccy HUTpaTa HATPUSA U 00BEM BOJIBI, HEOOXOIUMBIE IS IPUTOTOBIICHHS:
a) 200 r 15% pactBopa; 6) 50 r 8% pactBopa?

9. Vxaxwure (GakTOpbl IKBUBAJICHTHOCTH W MOJpHBIE Macchl 3kBuBasieHTa KMO4 B
peaKkusx:

a) 2 KMnO; + 5 Na;C204 + 16 HCl > 2 MnCl, + 2 KCI + 10 CO, + 8 H,0 + 10 H,0
6) 2 KMnO4 + 3 MnCL, + H20 <> 5 MnO,| + 4 KCI + 4 HCI

10. Kak B3auMOCBsI3aHBI TUTP PAaCTBOPa M MOJISIpHAsI KOHIICHTPAITHS SKBUBaJIeHTA?

WJI-10I1K-1 Pemaer
THTIOBBIC 3aJ1a9H
npodeccruoHaTbLHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
IOUCILUILINH C
MMPUMEHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

24. Tema 24: Metopn HeliTpanu3anuu. Onpenenenue TUTPa pacTBopa coJisiHoi kucjaoTel | M/I-10IIK-1 Pemaer
1. Kakoli 3aKOH JISKHUT B OCHOBE TPOBEINEHHS 00BEMHOTO aHaAIN3a? THIIOBBIC 3a/1a9H
npoheCCHOHATBHOM
2. KHcia0THO-0CHOBHOE TUTPOBAHHME:!
JIeSITEeIbHOCTH Ha
- THTPAHTHI B AITUIUMETPHUH U aJIKAJTUMETPUH, UX CTAaHJap T3NS, OCHOBE 3HALI
- (huKCcHpOBaHHE TOYKH SKBUBAJICHTHOCTH. KHCIIOTHO-OCHOBHBIE UHIMKATOPHI; OCHOBHBIX 3aKOHOB
- IPUMEHEHNE KUCIOTHO-OCHOBHOTO TUTPOBAHHS B PAKTHKE. MaTEMaTHICCKHX,
. €CTECTBEHHOHAYIHBIX
3. TexHuka mpoBeIEHUS METOIa HEHTpaIn3aIni.
JUCTIATUIHH C
4. KakoMmy 3 METONOB IPOTOIMTOMETPHH OTHOCHTBCSI YCTAHOBIICHHE THUTPA PacTBOPA | mpumeHeHHEM
COJISTHOW KHUCJIOTHI 110 KapOoHaTy HaTpus? MHDOPMAIHOHHO-
5. ITo kakoMy NPHHIONITY KIACCHYUIMPYIOT METOIBI OOBEMHOTO aHaNMN3a? KOMMYHHUKaIlHOHHBIX
6. Ckonbko rpammoB NapCO; Heobxoammo it B3aumoseiicteus 100 M 4 H. pacTBopa TEXHOJIOTHH
HCI1?
7. Cxonbko sutpoB 0,15H pacrBopa AgNO; Heobxoanmo aist oomena peakuuu ¢ 0,5 1 0,3
H. pactBopa AlCls.
25. Tema 25: Onpegenenne cogepxkanusi Fe’* B pacreope cyabpara xenesa (II) | MJI-10I1K-1 Pemaer
NePpMAHTraHATOMEeTPHYECKUM MeTOI0M TUTIOBEIE 33291
1. JlaiiTe KpaTKyrO XapaKTEPUCTUKY METOJOB PEAOKCOMETPHH. npodeccuoHaTEHOM
2. Kax ompenensioT TOUKy SKBHBAJICHTHOCTH B IEPMAaHTaHATOMETPUH? JIeSITEeTFHOCTH Ha
3. Ilepeuncianure OCHOBHBIE MOMEHTHI IO HPHUTOTOBIEHUIO CTAHAAPTHBIX PAcTBOPOB B | OCHOBE 3HAHHMH
IIepMaHraHaTOMETPHH. OCHOBHBIX 3aKOHOB
4. Hammmmte OBP wMeromoM anekTpoHHOTO OanaHca, YKaKUTE OKHCIHMTENb M | MareMaTHYECKHX,
BocctaHoBUTENb: KMnO4 + KI+ H, SO4 — I + ... €CTECTBCHHOHAYYHBIX
5. PaccumraiiTe Maccy HaBecku mis npurotoBnenus 0,05 H. p-pa mepmanranata Kamus | AHCHOHIUIMH €
500 mut. MMPUMEHCHUEM
HHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
26.

Tema 26: OnpenejieHHe NEPMAHTAHATHOMH OKHCIEMOCTH BOJbI

1 JlaiiTe KpaTKyO XapaKTEPUCTUKY METOJOB PEIOKCOMETPHUH.

2 Kak onpenensoT TOYKy SKBUBAJIEHTHOCTH B IEpMaHTaHATOMETPUU?

3 TexHMKa IPOBEACHUS aHAIN3A MO ONPENENEHUI0 OKUCISIEMOCTH BOJBL.

NJI-10I1K-1 Pemaer
TUIIOBBIE 33]a4YH
poheCCHOHATBHOM
JICSITEIIHOCTH HA
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4 Harmmmre OBP  wMetomoMm  aiiekTpoHHOTO —OanaHca, OKHMCIIMTENIb U

BocctanoButenb: KMnOg4 + KI+ H, SOy — I, + ...

YKaxXUTC

OCHOBE 3HaHMI
OCHOBHBLIX 3aKOHOB

5 Paccumnraiite Maccy HaBecku i npurorosiaeHus 0,01 H. p-pa nepmanranara kanusg 500 | MaTeMaTHUECKUX,
M. €CTECTBEHHOHAYYHBIX
6 Y10 XapakTepusyeT OKUCIIIEMOCTh BOIbI? AUCTHTUTAH €
MIPUMCHCHHUEM
HHPOPMALNOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH
27. Tema 27: OmnpenesneHue 0CTATOYHOI0 XJI0Pa B BOJie METO/I0M iH0I0MeTpUH NA-10IIK-1 Pemaer
1. Ha kakux peakusx OCHOBaH METOJl HOJOMETpUU? TUIIOBBIE 33]]a4H
2. Bwuabl TATPOBAaHUSA B METOJIC HOAOMETPHH. npoheCCHOHATBHOMN
3. Kakwue paboune pacTBOpPHI MPUMEHSIIOT IIPH OMPEICICHUN OCTATOYHOTO XJI0pa B Bone? | NESITEIbHOCTH Ha
4. Hamummre OBP MeromoMm diekTpoHHOTO OanaHca, YKaXUTE OKHCIUTEIh U | OCHOBE 3HAHHMA
BocctaHoBHTeNb: KMnO4 + KI+ Hy, SO4 — I + ... OCHOBHBIX 3aKOHOB
5. JIjist 4ero mpoBOJIAT XJIOPUPOBAHUE BOIBI? MaTCMAaTH4CCKHUX,
€CTECTBEHHOHAYIHBIX
JUCTIATUIHH C
MIpUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTUH
28. Tema 28: OnpenesieHne KeCTKOCTH BOJIbI KOMILIECOHOMETPHYECKHM METO10M N-10I0IK-1 Penraer
1. Ha kakoli peakIui OCHOBaH KOMILIEKCOHOMETPHUECKHUIA METO]T aHAIN3a? THUNOBBIE 3a7a4H
2. OOBICHUTE MEXaHW3M JICHCTBHS METANIOXPOMHBIX HHIHKATOPOB. npodeccruoHaTLHOM
3. Kaxkwue comu 00yClaBIHBAIOT KECTKOCTh BOJIBI? JIESITeIILHOCTH Ha
4. OxapakTepu3yHTe METOIbI CHIKCHHUS )KECTKOCTH BOJIBI. OCHOBC 3HAHUI
5. B 350 r Boawl pactBopeHo 50 r KpucTamioruapara. BerauciauTh MaccoByro oo | OCHOBHBIX 3aKOHOB
KpucTamoruapara u 6e3soguoro cynbhara sxenesa (I1) B pactBope. MAaTEMATHIECKHX,
€CTECTBEHHOHAYYHBIX
IOUCIUILINH C
TIpUMEHEHHEM
HHPOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH
29. Tema 29: OnpeneJieHue XJIOPU/I - HOHOB B BOJI€ METOIOM OCAKIEHUS WUJI-10I1IK-1 Pemaer
1. JlaliTe KpaTKyrO XapaKTEPUCTUKY METOa OCAXKICHUSI. TUTIOBEIC 33]1a41
2. Ha kakoll peakiuu OCHOBAHO ONpeEIeHNE XI0PUI-UOHOB B MeToe Mopa? npodeccHoHaNBLHON
3. Kakoli aHAIUTHYECKUI CHTHA UCITOJIb3YETCSI B METOIE OCaXICHMs? IEeATEeILHOCTH Ha
4. Kaxoii o6peM 36,5%-HOTO pacTBOpa CONIHOW KUCIOTHI (p=1,18 r/cM) HEOOXOOMMO | OCHOBE 3HAHMIA
B3sTh 17151 ipurotoBienus 1000mit 0,1 M pactBopa? OCHOBHBIX 3aKOHOB
5. Jlaiite KpaTKyl0 XapakTEpUCTHKY BceM (oOpMaM dIEeMeHTa XJopa, KOTopble oH | MATEMATHYCCKHX,
o6pasyer B BOAHOIi cpeie. €CTECTBEHHOHAYIHBIX
IUCHUILIMH C
MIPUMEHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTUH
30.

Tema 30: JlaGopaTopuble Bechbl. B3siTHe HaBeCOK HAa aHAJUTHYECKHX Becax
1 Kakvie BubI Ta0OPaTOPHBIX BECOB CYMICCTBYIOT?

2 OnuinuTe MOPsAA0K B3BEUIMBAHUS HA aHAIMTHYSCKUX BECax.

3 Kakoii pu3uyeckuii MpUHITAIT MOJI0XKEH B MPOIEAYPY B3BEITHBAHMUSA?

4 Kak moka3zaTeiib MacChl IPOIYKTa MOXKET OBITh HCIIOJIH30BaH B TOBAPOBEACHUE?

5 TMpunanun geficteus BJIP 200.

WJI-10I1K-1 Pemaer
THUIIOBbIE 33]1a4H
poeCCHOHATBHOMN
JIESITEIbHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTEeMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX
JICIIUILIHH C
MPUMEHEHUEM
HHPOPMAIMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJOTUI
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31.

Tema 31: DOTOKOJIOPUMETPHS.
(hOoTOK0JIOPUMETPUYECKHM METOI0M
1. Kakwue pu3udeckue sBIICHUS JISKAT B OCHOBE ONTHYESCKUX METOJIOB aHaIM3a?

Onpeuene}me HOHOB MeEJIHM H IKeJje3a

2. Kakoil 3aKOH OIKCHIBACT 3aKOHOMEPHOCTH CBETONOINALICHWS OKPALICHHBIMU
pacTBopamu?

3. Tlepeuncnure W KPaTKO OXapaKTepH3yHTEe METOABI pacdera KOHICHTPALUH B
(oToKOIOpUMETPHH.

4. Ilpu onpenenennu Cu?’ B BUHE ONTHYECKas IUIOTHOCTH PACTBOPA aMMHAKaTa MEIH,
cogepsxkarero 2,30 mr Cu?' B 100 cm?, paBHa 0,26 IIpu TOJMIIUHE MOMIOMAOIIETO c10g 20
MM. Paccumraiite MOISpHBIH K0d()PUIIMEHT CBETOMOTIOMIECHUSI.

5. Paccunraiite MUHHMaJIbHYIO KoHUEHTpaiuio Cu?" B Bosie (MOJIB/JT), KOTOPYIO MO ~ HO
YCTaHOBHUTH (POTOKOJIOPUMETPUIECKUM MeToJIoM, eciid A = 0,35; /= 1 cm; & = 120.
6.PaccunTaiiTe ONTHMMaJBHYIO JUIMHY KIOBETHI (CM), HEOOXOIUMYIO [UISi H3MEpPEHHMs

ONTHYECKOM MJIOTHOCTH PacTBOpa, cojieprkaiiero 6 Mr terpaammuakara Cu>* B 100 cM’; €
=120; D = 0,65.

7. PaccumTaliTe ONTHYECKYIO IUIOTHOCTH PAacTBOpa, comepxkamero 2 mr NiZ™ B 500 o,
€CIIM TOJIIIMHA MOTJIONIAtomero ciost 1 cm, € = 1,5-10% .

8. Paccuuraiite Maccy HaBeckn Kpuctamuioruapara cyibgara Mmean CuSO4 10H,O s
npurotosienus 100 MJI CTaHZAPTHOTO PAcTBOpa ¢ KOHLeHTpanuel noHoB Meau C(Cu?")
=0,1 mr/m.

9. YcTpolicTBO ¥ MOAroToBKa criekTpodoTromerpa K pabore.

10. YKaxuTe HCTOYHUKH MTOTPENTHOCTEH B (DOTOKOJIOPUMETPHH.

WJI-10I1K-1 Pemaer
THTIOBBIC 3aJ1a9H
npodeccruoHaTbLHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
IOUCILUILINH C
MMPUMEHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH

32. Tema 32: Ilorennmomerpus. Onpenesenne pH B u Er B npupoaHbIX Boaax UA-10IIK-1 Pemaer
1. Yro Takoe pH? TUIOBLIE 3aJaUH
2. Or kakux (akTOpoB 3aBUCHT 3HaYeHHe pH TpupoHBIX BOI? npodeccuoHaTEHOM
3. Posp OBII my1st >KUBBIX OPTaHU3MOB. IEATENHLHOCTH Ha
4. Kaxwue croco0s! usmepenust pH BbI 3HaeTe? OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKUX,
€CTECTBEHHOHAYIHBIX
JTUCUMILIMH C
MMPUMECHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTU I
Kpurepun orniennBanms oTBeTa (Tabl1.) TOBOIATCS A0 CBEACHHS OOYYAIONIMXCS B HAaUaje
3aHATuil. OneHka 00bsBIsieTcs 00yJaroIeMycs HEOCPECTBEHHO MOCIIE OTBETA.
kana Kpurepuu ouneHuBaHus
- 00yJaroIUiACs TIOTHO YCBOWII YUeOHBIN MaTepua,
- TOKA3bIBACT 3HAHUE OCHOBHBIX IMOHATHIN TEMBI, TPAMOTHO II0JIB3yETCS] TEPMHHOJIOTHEH;
- POSIBIISIET YMEHHUE aHAIM3UPOBATh U 00001IaTh HHPOPMAITHIO;
Orenka 5 - IEMOHCTPUPYET YMEHHE H3JIararh y49eOHBIH MaTepuan B OMPEISIICHHON JIOTHYeCKOU
(oTIM4HO) MOCIICIOBATEILHOCTH;
- IEMOHCTPUPYET CPOPMHUPOBAHHOCTh U YCTOWYHBOCTh 3HAHUH, YMEHUI U HABBIKOB;
- MOTYT OBITh IOMYIICHBI OMHA—ABE HETOYHOCTH IIPH OCBEIICHHH BTOPOCTCIICHHBIX
BOIIPOCOB.
-OTBET YIOBJETBOPSET B OCHOBHOM TPEOOBAaHMSAM Ha OLEHKY «5», HO MPH 3TOM HMEET
Orenka 4 MECTO OJIMH M3 HEITOCTATKOB:
(xoporio) - B YCBOCHHHU Y4YEOHOTO Marepuaia JIOMyIICHbl HEOOJbIIUEC MPOOENbI, HE UCKA3UBIIUE
COJICPKAHUE OTBETA; B M3JIOKCHUU MATepUAIIa JIOMYIICHBI He3HAYUTEIbHBIC HETOYHOCTH.
- HETOJIHO WJIM HEIMOCIEIOBAaTeNFHO PACKPHITO COMACpKAHWE Marepuaja, HO ITOKa3aHO
oOlee TMOHMMAaHUE BOMPOCAa W MPOJAEMOHCTPUPOBAHBI YMCHHS, OCTATOYHBIC JUJIsS
Orenka 3 JTAIbHEHINEro YCBOCHUS MaTepHuala;
(YIOBIETBOPUTEIHHO) - IMEITHCH 3aTPYIHECHUS WIIN JTOMYIIECHBI OINOKH B OTIPEACIICHIH MTOHATHH, HCTIOE30BaHAH
TEPMUHOJIOTHH, WCIPABICHHBIE TTOCIIE HABOJAIIMX BOIMPOCOB; BEIABICHA HEIOCTATOUHAs
chopMHpOBAaHHOCTh 3HAHWM, YMEHWH WM HaBBIKOB, OOYUAIONIMICSI HE MOXKET NMPUMEHHTH
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TCOPUIO B HOBOI1 CUTyallun

- HE PaCKPBITO OCHOBHOE CO/IepKaHHe YIeOHOTo MaTepHaa;

- o0Hapy>XeHO HE3HaHWE WM HENOHMMaHue OONbINeH I Haubolice BAXKHOM yacTu
yueOHOro Marepuaa;

- JIOMYIIEHBI OMIMOKU B OMpPEAEICHHH MOHSATHH, MPH KCIOJIL30BAHUUA TEPMHUHOIOTHH,
pEIICHUH 3a7a4, KOTOphIe HE MCMPABJICHBI MOCIE HECKOJIBKMX HABOASAIIMX BOMPOCOB; HE
c(hOpMUPOBAHBl KOMIICTEHIIUU, OTCYTCTBYIOT COOTBETCTBYIOIIHE 3HAHUS, YMEHUS H
HABBIKU

Ornenka 2

(Hey10BJIETBOPHUTEIILHO)

4.1.2 Ouenka pedepara

Hamnucanne pedepara npeaycmorpeHo s ogHor dhopmbl 00yuenus. Pedepar — kpaTkas 3anuch
UeH, COACPIKAIMXCS B OHOM MM HECKOJIBKMX UCTOYHHKAX, KOTOpasi TpeOyeT yMEHUs! CONOCTAaBIATh U
aHAJIM3UPOBATh pa3InYHble TOUKU 3peHus. Pedepar — onHa u3 Gpopm MHTEpHpETAIUU UCXOAHOTO TEKCTa
WIM HECKOJBKHX HCTOYHMKOB. [loaromy pedepar, B OTIMYHE OT KOHCIEKTa, SBIISETCS HOBBIM,
aBTOPCKUM TeKcToM. HoBHM3HA B JaHHOM Cily4ae MOJpa3yMeBaeT HOBOE H3JIOKEHUE, CUCTEeMATHU3aIHI0
MaTtepuaga, OCOOyl0 AaBTOPCKYIO TO3MLHMIO TIPU COMOCTAaBICHUH pPa3IUYHBIX TOYEK 3PEHUS.
PedepupoBanne mnpenmonaraer H3JI0KEHHE KaKOTO-IMOO BOMpOca Ha OCHOBE KJAcCHU(UKAIUH,
0000111eHus, aHAJIN3a U CUHTE3a OJJHOTO MJIM HECKOJIBKUX UCTOYHHKOB.

Crnemuduka pedepara (1o cpaBHEHHIO C KypcOBOU paboOTO):

* HE COJICP)KUT Pa3BEPHYTHIX JOKA3aTeIbCTB, CPABHEHHM, PACCyXKIEHU, OLICHOK;
* Ta€T OTBET Ha BOIIPOC, YTO HOBOTO, CYIIECTBEHHOTO COAECPKHUTCS B TEKCTE.

Crpykrypa pedepara:

1) TUTYIBHBIN JUCT;

2) rad paboThI ¢ yKa3aHUEM CTPaHUI] KayKA0Tr0 BOIPOca, HOABOINpoca (ITyHKTA);

3) BBe/ICHUE;

4) TeKCTOBOE M3JIOKEHHE MarepHuaia, pa3OMToe Ha BONPOCH M TMOABOIPOCH! (ITYHKTHI,
MOJIMYHKTHI) C HEOOXOAMMBIMHU CCHUIKAMH Ha HCTOYHUKH, UCIIOJIB30BAaHHBIE aBTOPOM;

5) 3aKiI0ueHuE;

6) CIIMCOK UCIIOJIb30BAaHHON JTUTEPATYPHI;

7) TpUIIOXKEHHs, KOTOpPBbIE COCTOSNT M3 TaONUL, IuarpamM, TpauKOB, PUCYHKOB, CXEM
(HeoOs3aTenpHas 4acTh pedepara).

[IpunoxeHus pacroyaraloTcsi IMOCIEIOBAaTENFHO, COTJIACHO 3aroJIoBKaM, OTPAXKAIOUIUM HX
coJiep>KaHue.

Hanucanue pedepaTtuBHON pabOTHl cleqyeT Ha4yaTh C M3JO0KEHUS IUIAaHA TEMBbl, KOTOPBIH
00bIuHO BKJIIOYaeT 3-4 myHkTa. [lnaH nomkeH OBITH JIOTUYHO M3JI0KEH, pasfieNbl IUIaHa B TEKCTE
o0s3aTenbHO Bhlensercs. [1nan 00s3aTenbHO TOHKEH BKIIOYATh B ce0s BBEICHHUE U 3aKIIIOUCHUE.

Bo BBenenun QopmynupyroTcs akTyaJdbHOCTb, LI€db W 3a/add pedepaTa; B OCHOBHOM 4YacTu
paccMaTpUBAIOTCS TEOPETUYECKHE MPOOJIEMBI TEMBI U MPAKTHKA PEAIN3aluU B COBPEMEHHBIX YCIOBHIX
CEJIbCKOTO XO3SMCTBA; B 3aKIIOUYEHUU MOJABOJSATCS OCHOBHBIE WTOTH, BBICKA3bIBAIOTCS BBIBOJABI U
MIPEUIOKEHUSI.

Pedepar 3aBepimaercst CmuckoM UCIIOIB30BAHHOM JINTEPATYPHI.
3amaun 00y4aromerocs Npy HaMCaHuu pedepara 3aKII0YalOTCs B CIEIYIOLIEM:

1) JIOrMYHO M MO CYIIECTBY M3JI0KHUTh BOIIPOCHI IIJIaHA;
2) 4detko c(hOpPMUPOBATH MBICIH, IOCJIEIOBATEILHO M SICHO H3JIOKUTh MaTepuas, MpPaBUIbHO

UCIOJIb30BATh TEPMHUHBI U IOHATHS;

3) mokaszaTh yMEHHUE MPUMEHSATh TEOPETHUECKHUE 3HAHUS Ha TPAKTHKE;

4) mnoka3aTh 3HaHUE MaTepHalla, PEKOMEHJIOBAHHOTO T10 TEME;

5) yMeTh UCIOJIb30BaTh HAYYHBIN MaTepHall.

PaboTa, B KOTOpO#H JOCIOBHO MepenucaHbl TEKCT y4eOHMKA, MOCOOMs WIIM aHaJlorM4Has paboTa,
MIpe/ICTaBJICHHAs paHee IPYTruM 00y4aronIuMcsl, He OLIEHUBAETCs, a TeMa 3aMEHSETCSl Ha HOBYIO.

Heo6xomumo cobmonats cpoku u mpasuia obopmiienus pedepara. [lnan paboTel cocTaBisieTcs Ha
OCHOBE TMporpamMmbl Kypca. Pabora pmomkHa OBITHP TIOANKCAHA W JIATUPOBaHA, CTPAHUIIBI
MIPOHYMEPOBaHbI; B KOHIIE paOOTHI TaeTCSI CTUCOK UCTIOIh3yEeMOM JTUTEPATYPHI.
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O6bem pedepara momkeH ObITh HE MeHee 12-18 cTp. MamMHOMMCHOTO TeKcTa (aHajgor —
KommnbioTepHbIH TekeT Time New Roman, pasmep mpudra 14 yepe3 monropa MHTEpBajia), BKIIOYAs
TUTYJIbHBIN JIUCT.

Tema pedepara:
1. XapakTepucTUKa XUMUYECKOTO 3JIEMEHTA.
2. DU3UKO-XUMHUYECKHE METOILI aHAIN3a.

Pedepar omenuBaercs mnpenomaBaternieM Kadeapbl, KOTOpPbI o(QOpMIISIET MONMyCK K ciade
9K3aMeHa 10 u3ydaeMoMy Kypcy. Pedepar onieHuBaeTcss mpemnofaBaTelieM OILEHKON «3a4TeHO», «HE
3a4TCHOY.

IMkana Kpurtepnn onennBanns

OI_ICHKa «3a4TEHOY - U3JIOKCHUC MaTepHrajia JOTUIHO, I'PAMOTHO,

- CBO60HHO€ BJIaaACHHUC TepMHHOJ’IOI‘Heﬁ;

- YMCHHUE ONMUCBHIBATHL XUMUYCCKUEC 3aKOHBI, SIBJICHUA U MIPOLICCCHI;

- CHOCOOHOCTH peuiatb XUMHUYCCKHUE M aHAJIUTUYCCKHUC 3adavdu (HOHYCKaeTCH HaJIM4yue
MaJI03HAYUTEIbHEIX OIIHOOK WIIH HEAOCTATOYHO IMOJIHOC PACKPBITUC COACPIKAHUE BOIIPOCA
WJIH NOTPCITHOCTb HEMTPUHIIUTTUAJIBHOT'O xapaKTepa)

- OTCYTCTBHE HEOOXOIUMBIX TCOPCTUYCCKUX 3HAHWM; JOMYIICHBI OIIUOKH B ONPEICICHUU
TIOHSATHI U OTIMCAHUH XMMUYCCKUX 3aKOHOB, SBJICHUH U MPOIECCOB, HCKAYXKCH WX CMBICT, HE
PCIICHBI TIOCTABIICHHEIC 3a/Ia4H;

- HE3HAHHE OCHOBHOIO MaTepuaja IPOTPaMMBbI AMCIUILIMHBI, JOIYyCKAIOTCSA TPyObIe
OIIMOKHU B U3JIOKCHUU

O1ieHKa «HE 3aYTEHO»

Tembr pedeparoB u TpeboBaHHS K WX OPOPMIICHUIO U HAMMCAHHWIO COJEPKATHCA B METOIUYECKOM
pas3paboTke:

[Makupora C.C. OOmias ¥ HeopraHwueckas XuMus [DIEKTPOHHBIN pecypc| : Meroanueckue
PEKOMEHJALUU 0 OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOYyYaroIUXCs IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomorus MpoU3BOJACTBA U NMEPEPAOOTKH CEIbCKOX03IUCTBEHHOM MPOIYKIINH,
HaIpaBIeHHOCTb — BHOTEeXHONIOrHUs MPON3BOACTBA U NEPEePa0OTKH CENbCKOX03HCTBEHHOM NMPOIYKIINH,
YpOBEHb BhICIIET0 0Opa3zoBaHus OakanaBpuatr, ¢opma odyuenus ounas/ C.C. Hlakuposa. — Tpourk:
OI'bOY BO FOxHo-Ypanbckuit Ay, 2023. — 44 C. Pexxum JIOCTyTma:
https://edu.sursau.ru/course/view.php?id=9943

4.1.3 UnauBuayajbHble JOMAIIHUE 32/1aHUSA

WnauBunyanbpHble JoMamiHue palOoThl (3a7a4d, YpaBHEHUS peakiuil) Kak pa3sHOBUAHOCTD
CaMOCTOSITENIbHOM pabOoThl 00yYaIOIINXCS, SABISAETCS OOHOM M3 POPM TEKYIEro KOHTPOJIS 32 YCBOSHUEM
MU y4eOHOT0o MaTepHaa 1o JUCIHUIIIHHE.

Lenpto HamucaHus WH/IMBUYAIbHOM JOMaIIHel paboThl SBISETCS IIIyOOKOE M3ydeHHE
Ipe/IaraeMoro TEOPETHUECKOTO BOIIPOCA, ONPEIEIEHIEe OCHOBHBIX MPoOIeM, aHaInu3 MyTel, cnoco0oB
Y METOJIOB MX PEIICHUs U pa3paboTka MpeIoKeHUH U peKoMeHAalni; (opMUpOBaHUE Y 00YUarOIIUXCS
HaBBIKOB CAMOCTOSITETILHOTO U3Y4YEHUs y4eOHOTO Marepurania.

WNumuBuyanbHele  JOMAaIIHHE paOOTHl  JOJDKHBI  CHOCOOCTBOBATH  (DOPMHPOBAHHIO Y
OOy4JarolIMXCcsi HAaBBIKOB CaMOOOYyYEHHS, TOBBIIMICHHIO HX TEOPETHYECKOH U MpOoecCHOHAIbHOM
MOATOTOBKH, Jy4YIIEMy OCBOCHHMIO y4eOHOTO MaTepHaia, yrIyOJIeHHOMY PacCMOTPEHHIO COJCp)KaHHS
TeM AMCUMIUIMHBL [IpH BBIMOJHEHWM WHAMBHUIYAJIbHON AOMalIHeid paboThl 0OydaromIuecs, JOJKHBI
U3Y4YHUTH ONpPENeNEHHBI MUHIUMYM JIMTEPATYpPhl TI0 BONPOCAM TEMBI M 3a(MKCHPOBAaTh HEOOXOAMMYIO
uHpopManuio; 00paboTaTh MONyYeHHBI Marepuaj, MpOoaHaTU3UpOBaTh, CUCTEMATH3HPOBATH,
MHTEPIPETUPOBATh, peIlaTh XUMHWYECKHE 3aJaddl W Mucarth (OpMylbl COCITUHEHHWH, NHCaTh |
ypaBHUBATh YPaBHEHUS PEAKLIUH.

NunuBuayanpHas nomamHsis paboTa OOMKHA OBITH HameuaTaHa WM HAMHWCaHa YHCTO H
paz0opunBO, cOOMIOAs MOCIEAOBATEILHOCTh M COXpaHss Ha3BaHUs BOMPOCOB. HeoOXomuMo moiaHO U
COZIEpKaTeIbHO OCBETUTH CYTh BoIlpoca paboTel. Paboty ciemyer moamucarbh U MPOCTaBUTH JIATy €€
BBITTOJTHEHHSI.
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[Ipr BO3HMKHOBEHUM KaKUX-JIMOO 3aTpyAHEHUI B IpolLecce BBINOJHEHWS  WHAWBUIYaJIbHOM
JAoMalrHe paboThl HEOOXOIMMO OOpaTUThCS 3a YCTHOM WM NUCBbMEHHOW KOHCYJbTAllMed K
IIPETIOABATEIIO.

WHouBuayansHble 3aJaHus MPEAYCMOTPEHBI IO cienyromuM TeMaM: «OCHOBHBIE 3aKOHBI
CTEXUOMETPUN», «PacTBOpBI. DneKTponuTHYecKas auccorumanus. ['uaponus coneiy», «Metoasl pacuera
OBP», «HoMmeHknaTypa KOMIUIEKCHBIX coiei». VHauBuayanbHble HOMEpA 3aJaHUN JUIS Ka)J0ro
00y4arolIero onpeenser NpenoaaBaTelsb.

Kputepun orenku otBeta (Tabi.) JOBOAATCS OO0 CBEACHUS OOydYalOIMMXCA TPH BbIJaue
WHIUBUAYATbHOTO 3aMaHus. OueHKa oO0bsBISeTCS 00ydaomeMycsl HeTOCPEICTBEHHO MOCIIe TPOBEPKU
BBITIOJTHCHHOW KOHTPOJIBHOU PaOOTHI.

OneHka pemieHus 3agad oOydarOIIMMCS OCYIIECTBISIETCS MPENojaBaTesieM IOCPEICTBOM HX
IIPOBEPKU U OLICHKU («3aYTEHO», «HE 3aUTEHO»).

lkana Kpurepuu oneHuBaHus
OnenKa «3auTeHoy | BPICTABILICTCS, eCiM  OOYYAIOLIMICA pELIMI  NpaBWIbHO He MeHee 60%
PEKOMEHJOBAHHBIX  3aJa4, 3aJa4u O0(OpMIIEHBl  COTJIaCHO  TPeOOBaHUAM,
IPEICTaBIIEH aITOPUTM PEIIEHHS 3a1a4K
OLICHKA «HE 3a4TEHON BBICTABJIIETCA, €CU oOyuaromuiicsa pemmn MeHee 60% pexOMEHIOBaHHBIX 3a/1ad,
3a7a4d He O(QOpPMIEHBI COIJIACHO TPEOOBAHWAM,  AITOPUTM PEIUCHHS 3aa4d
OTCYTCTBYET

Ilepeyenp 3amau W TpeOoBaHMA K UX OQOPMIICHHIO COJAEPKATCSI B  METOJHUYECKUX
PEKOMEHAALUAX:

I.IlakupoBa C.C. OOmias u HeopraHuuyeckas XuMHs [DJIEKTpOHHBIM pecypc] : Meroaudeckue
PCKOMCHAAIWN I10 OpTraHHu3alun CaMOCTOSITCIILHOU paGOTBI JJISL 06yqa101u1/1xc;1 0 HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U NIEPEPAOOTKU CETLCKOXO3IMCTBEHHON MPOIYKITHUH,
HaNpaBICHHOCTh — BHOTEXHOIOTrHs MPON3BOACTBA U MEPEePabOTKH CEIbCKOX03IHCTBEHHOM NMPOIYKIINH,
YpOBEHb BhICIIET0 oOpa3oBanus OakamaBpuar, (opma oOydeHus ounas/ C.C. lllakupora. — Tpourk:
OI'bOY BO HOxHo-Y panbckuit Ay, 2023. — 44 c. Pexum JOCTyIIA:
https://edu.sursau.ru/course/view.php?1d=9943

OueHo4HBIE CpECTBA Kon n HanmeHoBaHue
HUHIUKAaTOpa

TuroBble KOHTPONBHBIE 3aaHNs U (MIM) MHBIE MaTepUabl, HEOOXOANUMBIEC U OLIEHKH 3HAHUH, KOMIICTCHIHH
YMCHUH, HAaBBIKOB M (WJIM) OINbITA JESTENbHOCTH, XapaKTEpPH3YIOMMX C(HOPMHPOBAHHOCTH
KOMIIETEHIIMH B MIPOIIECCE OCBOCHHS AUCIUILUINHBI
Ilepedensn 3aga4 mo TeMe «OCHOBHBIE 3AKOHBI CTEXHOMETPHID) -1 OIIK-1
1. Kaxoe uncio monekyn copepkures B 1 M* xiopa npu H.y.? Pemraer THTIOBBIC
2. Omnpenenure abCOMIOTHYIO MAaCCy aTOMa I'eIys. 3agaun
3. B xaxux o0bp€Max a3oTa u BOJbI IIpu H.y. copepxutrcs 3,01 - 1024 monexyn? podeCCHOHATBHOI
4. KakoBa monspHas Macca rasa, eciu 1 1 ero mpu H.y. uMeet maccy 3,17 r? NEATEebHOCTH Ha
5. Ha 47 r oxcupa xanusi mofeiicTBOBanM pacTBOpoM, cozepkammM 40 T a30THON KHCIOTHIL. | ochoBe SHAHME
Haiinute Maccy oOpa3oBaBIIerocsi HUTpaTa Kausl. OCHOBHBIX 3aKOHOB
6. Ha pactBop, conepxammii 53 r kapOoHata Hatpus, MOACHCTBOBAIM PACTBOPOM, | MaTeMaTHYECKHUX,
conepxxamum 49 T cepHoii kucinoTel. Haiiante Maccy oOpa3oBaBIIeiics comu. ©CTECTBEHHOHAY YHBIX
7. Ha okcun wmarmms xomwdecTBoM BemectBa 0,1 MONb MONEHCTBOBANH PACTBOPOM, | mycIUMINH c
coJepskaluM 15 r a30THON KHCIOTHL. BeraucnuTe Maccy MOIy4eHHON COJIH. IPUMEHEHHEM
8. Berancimre  maccy  conu, 00pasoBaBLICHCS B pE3ysbTaTte B3aMMOACHCTBHA 7.3 T | ypdopmarmoHHO-
XJIOpPOBOJOPOJA € 5,6 J1 aMMHuaKa (H. y.) KOMMYHHKAIMOHHBIX
9. Beraucnure 06bEM BOJOPOJaA, BBLACIUBIIETOCA IIPU B3aUMOJEHCTBUM LIUHKA MAacCOH 13 T C | texnomormii
pactBopoM, conepxanmM 30 T CepHOU KUCIOTHI (H.Y.).
10.  Beruucioure KonuuecTBO BemlecTBa okcuaa Mmeau (1), ecnmu B peakuuio ¢ KUCIOPOIOM
BCTyHnaeT Meab Maccoi 19,2r.
11. Brlumcanure mnpocTeduie SMIUpUIEcKHe (GOPMYINBI BEMIECTB, I KOTOPBIX HMEIOTCA
CIIeAyIOIIHe pe3yabTaThl BecoBoro anamsa: 75,0% C, 25,0% H.
11.  BsramenuTe mpocteiimme SMOupHdeckue (OpMyIbl BEHIECTB, UL KOTOPBIX HMEIOTCA
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cIenyIolIe pe3ynbTaThl BecoBOro ananusza: 6,25% H, 43,75% N, 50,0% O.

12. Brlumciamre NpOCTEHINME 3MIUPUICCKHE (OPMYIBI BEHIECTB, I KOTOPBIX HMEIOTCS
cleayronre pe3yiabpTaTsl BecoBoro ananmsa: 1,0% H, 35,3% Cl, 63,7% O.

13. Brlumcaure NpOCTEHINNE 3MIUPUYCCKHE (OPMYIBI BEHIECTB, U KOTOPBIX HMEIOTCS
clenyIoue pe3ynbTaTel BecoBoro ananusza:24,25% Fe, 15.65% C, 18,30% N, 41,80 % S.

14. Brlumciaure NPOCTEHINNE 3MMIUPUYCCKHE (OPMYNBI BEHIECTB, I KOTOPBIX HMEIOTCS
CIIeIyIONIHE Pe3yIbTaThl BecoBoro aHamms3a:26,55 % K, 35,35% Cr, 38,10 % O.

15. Brlumcanre mpocTeWInHe SMIUPUYECKHEe (GOPMYNBI BEMIECTB, IS KOTOPBIX HMEIOTCA
CIIeIyIomIre pe3yabTaTsl BecoBoro aHammsa: 49,3% C, 9,6% H, 19,2 % N, 21,9% O.

16. Brerancnmre mpocreiimue sMmmprdeckue (HOpMyIBI BEHIECTB, A KOTOPBIX HMEIOTCA
CIeyIoNIre pe3yabTaThl BecoBoro aHanmm3a:43,2% Na, 11,3% C, 45,5% O.

17. Brlumciante TNpOCTEHINHE SMIUPUIECKHEe (QOPMYNBI BEIIECTB, I KOTOPBIX HMEIOTCA
cIenyIone pe3ynabTaTel BecoBoro ananusza:29,1 % Na, 40,5% S, 30,4 % O.

18. Beruncanre mpocreiimie sMmnupudeckie (OpMYINbl BEIIECTB, A KOTOPBIX HMEIOTCS
clenyIoe pe3ynbTaThl BecoBoro aHanumsa:25,48% Cu, 12,82%S, 25,64 O, 36,06% H-O.

19. Brlumcanure NpOCTEHINME 3MIUPUYCCKHE (OPMYNBI BEHIECTB, I KOTOPBIX HMEIOTCS
CIeyIoNIe pe3yabTaThl BecoBoro ananmsa:37,71% Na, 22,95% Si, 39,34 %0.

21. Kakoe KOIMYECTBO AITWJIIOBOTO CIHpPTa MOXXHO MONy4uTh Ipu Opoxenunu 1,00 kxr caxapa,
OCYIIECTBIIIEMOTO TIPU PEAKIUH:

CgH 206 — 2 C,HsOH + 2 CO,?

22. B cocyne cMmemany 8 T KUCIOpoAa U 8 T BOJAOPOA, MOCE Yero MOJO0XKIIM 3Ty cMmech. Kakoe
BECOBOE KOJMYECTBO BOJIbI MOIYUYHIIOCH IIPU 3TOM?

23. T'a3000pa3HbIil KHCcI0po moydaroT pasnoxkeHueMm KClO; mo peaxkuun:
2KClO; — 2 KC1 + 30,

Kakoe BecoBoe kommuectBo O, mosywaercst mpu mnoiHoMm pasznoxkenun 1,00 rKClO;? Kakoe
BecoBoe koinuectBo KCl momyuaercst mpu aTom?

24. Onpenenute Maccy cynbdara 6apusi, KOTOPEIH 00pa3yeTcss MpH NEHCTBHH CEPHOM KHCIIOTEHI,
B3STOH B U30BITKE, HA PACTBOP, COAEp AWK XIopua 6apust Mmaccoit 10,4 T.

25. Ilpu npokanuBanuu 2,42 T KpUCTAIIOTUApPATAa HUTpATa MEAM Macca BELIECTBA YMEHBUINIAChH
Ha 1,62 r. YcTaHoBuTE GOPMYITYy KPHCTAIUIOTHAPATA.

26. CKOJBKO TPaMMOB XJIOpHJA HATPHs TOJXYYHTCS MPH B3aUMOJICUCTBUM THUAPOKCHIA HATPHUS
Maccoii 6 T¢ COJITHOM KHCIOTOI Maccoi 59 r?

27. Ilpu pacTBOpEeHNH B CEpHOU KHCIOTE IIMHKA Maccoi 15 r OBUT morydeH Boxopox oosemMoM 4,5
1 npu H.y. Onpenennute MaccoByto 10Jr0 pumeceii (B %).

28. CKOJBKO TPaMMOB M KaKOT'O BEIIECTBA OCTAHETCSA B M30BITKE B PE3yJbTATE PEAKIIMHU MEXKIY
OKCHIIOM MarHusi Maccoi 4 T 1 cepHON KUCIoToi maccoit 10 r?

29. CkonbKO IpaMMOB THAPOKCHJA HATpus TpeOyercs Ui npespaiieHus cyibdara memu (II)
Maccoit 16 r B runpokcun meau (II)?

30. CkonbKO TOHH BOJBI BCTYIHT B PEAKLHIO C U3BECThIO Maccoi 20T ¢ MaccoBOil foJyiel okcuaa
kanbims 80 %?

31. B kakoM KOJIYECTBE BEIIECTBA CyNb(haTa aTFOMHHUS HAXOIUTCS: a) aMFOMUHUS Maccor 108 T
0) cepbl Maccoit 288 T; B) Kuciaopoaa mMaccoit 96 T ?

32. CKOJBKO IpaMMOB jKeJie3a HaXOAUTCS B 5 MOJIb:.

a) Fe;O3;  6) Fe(OH); B) FeSO4?

33. CxoabKO rpaMMOB KUCIIOPOJa COAEPKUTCS B 1 Moue:

a) MgO; ©6) NaOH; B) FeSO4?

34. B xakoM konmdecTBe BemecTBa Na;SO4 coepKuTCs:

a) HaTpus Maccoii 24 ;  0) cepbl Maccoit 96 T; B) KucIOpoaa Maccoit 128r?
35. Kakoit o6bem Oynet 3aanMaTh 5 Moib Cly(H.y.)?

36. Ckonbko monekya O, coxepxkurcs B 50 11 (H.y.)?

37. Yto moxa3sIBaeT 4ACIO ABOTapo W YeMy OHO paBHO? OIMHAKOBO JIM YHCIO MOJEKYI: a)B 1 T
CEepHHCTOTO Ta3a U B 1 T kucyioposaa; 6)Bl J1 cepHUCTOro ra3a U B 1 J1 KHCIOpOIa MPH OTHHAKOBBIX
yCIOBHAX?

38. Ckonbko Monel 3akmouaeT B cebs 1 M> moboro rasa mpu H.y.? Kakoe KOIMYECTBO MOJIEKYI
COJIEP)KHUTCS B 3TOM 00BbeMe?

39. Jing peakuuu:
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2C4H10+130,= 8 CO,+ 10H,O

3allOJIHUTDL MPOITYCKHU B COOTHOIICHUAX !

a) MoJieit: 2 Mmomp + ... = ... + ...

0) rpammoB: 1161+ ... = ... + ...

B) MOJIEKyJ: 12,04 - 10 Moyekyn + ... =... + ...
r) oosemoB: 44,81 + ... = ... +

40. Kakoit 06beM 3aiimyT 1,2 - 102 MoseKyI1 Xopa pu H.y. ?

41. Kakoii 00beM Bo3yxa (TIpH H.y.) Hy>KEH JIUIsl CKUTaHus cepbl Maccoi 4 r 1o SO» (comepikanue
KHCJIOPOJa B BO3/IyXe MPUHSATH PaBHBIM 1/5 110 00beMy)?

42. Kaxoii o0bpeM 1pH H.y. 3aiiMyT 42 T a3oTa?
43. Berumciute Maccy 1 1 cnemyromux rasos mpu 0 °C u 1 arm.: Hp, He, CO,, HJ.

44. TIpu 10 °C u paBnenun 1 atM. 00beM rasa pased 1 i1. Kakoil 00beM 3aliMeT 3TOT ras Ipu TOH
&Ke TeMIlepatype 1 JaBleHuH 2,5 atM.?

45. TIpu 17 °C wu paenenmu 780 MMpT.cT. Macca 624 M rasa pasHa 1,56 r. Haiigute
MOJICKYJISIPHYIO MacCy rasa.

46. 1 1 cmecu CO u CO; (m.y.) mmeer Maccy 1,43 r. Onpenenure COCTaB CMECH B OOBEMHBIX
JTOJISIX.

47. Kakyro maccy OyaeT IMeTh BOIOPO, 3aHUMAIOIIIH 1pH H.y. 00beM 280 n1?
48. III0THOCTB Ta3a Mo BO3AyXy paBHa 2,56 T. Beraucimre Maccy 107 M rasa npu H.y.

49. O6beM pe3HHOBOI KaMephl aBTOMOOMIBHOM muHEI pasel 0,025 M, napnenue B Heli 5,0665 x
10° Ta. OnpenenuTe Maccy Bo3Iyxa, Haxoasuerocs B kamepe, pu 20 °C.

50. HeusBectHebIi Ta3 o0beMoM 1 11 (H.y.) uMeeT Maccy 2,86 T, MOJIEKYJISIPHBIN BOJOPOT 00bEMOM
1 1 — 0,09 r. Beraucante MOJSIPHYIO Maccy ras3a, UCXOJS: a) M3 €ro INIOTHOCTH OTHOCHTENBHO
BOJIOPOAa; 0) M3 MOJSIPHOTO 00beMa.

51. Ecamu otcumteiBath mo 60 Moneky: B 1 MHH, TO CKOJBKO JeT moTpeOyeTcs A TOTro, YTOOBI
HepPecuuTaTh TO KOJIMYECTBO MOJIEKYJI, KOTOpoe colepxurcst B 1 krly (cumTaTh roX paBHBIM 365
TTHSIM)?

52. Macca 87 - 10 m> mapa npu 62 °C u masnenuu 1,01 - 10° I1a pasna 0,24 - 10 kr. Beruuciure
MOJIEKYJIPHYIO MAaCCy BEIECTBA M MAcCy OJHOI MOJIEKYJIbl BEIIECTBA.

53. Kakoii 06bem oxcupia asora (1) obpasyercs npu B3aumogeiicteuu 0,5 - 10! Monekyn asora ¢
KHUcIopoaom?

54. Kakoii 06beM (H.y.) 3aamMaeT 3 - 103 kr pocrena COCl,?

55. Onpenemure maccy 0,55 - 103 m® asora mpu 23 °C u pasnenuu 96000 Ila, ecinu macca 1073 M3
asora pasHa 1,251 - 1073 kr (m.y.).

56. Onpenenure Maccy 1 1 ra3oBoif cmecu, cocrosmieit m3 40% CO u 60% CO; (o o6bemy) mpu
temneparype 27 °C u naBnenuu 2 atm.

57. Hatimure maccy CO», Haxomsmerocss B cocyae eMkocteio 10 1, mpu maBmenmn 1,5 atMm. u
temmneparype 0 °C.

58. IlnotHOCTH Ta3a 1o Bo3xyxy pasHa 1,52. HalinuTe ero MomspHyto Maccy u o6beM 10 T jaHHOTO
raza (H.y.).

59. CKoylbKO rpaMMOB OEpTOJICTOBOM COJIM HY>KHO PasioxXuTh Juisi noryderust 100 i1 kuciopoxna
ipu 20 OC v naBnenuu 1 atm.?

60. Kaxoii 06beM 3aiiMyT npu H.y. 6,02 - 102 monexyn Np; 3,01 - 10%* monekyn N,O3?
61. Yro Ha3pIBaeTCsl SKBUBAJIICHTHBIM 00BbeMoM? UeMy paBeH sKBHBaJEHTHBINH 00beM Ha, Oy, Cly?

62. Beruncnure skBuBanieHT H3POs B peakmusax ¢ KOH npu oOpazoBaHUM CIEAYIOMUX COJEH:
KH,PO4, K;HPO4, K3POs4.

63. Kak ompepesnsieTcsi SKBUBAJICHT CIIOKHBIX BewiecTB? SIBISETCS JIM DKBUBAJICHT CJIOXHOTO
BEIIECTBA BEIMUNHOM MOCTOSTHHOW? Brruncimts skBuBasieHT KAI(SO4), B peakiusax, BeIpakaeMbIX
YpaBHECHUSIMU:

KAI(SO4)> +3KOH = Al(OH)3| + 2K»SO4

KAI(SO4), +2 BaCl, = AICl; + 2 BaSO4| + KCl

64. Onpenenure Mossipabie Macchl 3kBuBajieHTOB HoSO4 u Cu (OH), B cneayronmx peakuusix:
a) HoSO4+ 2KOH =K,S04 + 2H,0

6) H.SO4+ KOH =KHSO4 + H,O
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B) Cu (OH), + 2HCI=CuCl,+2H,0
r) Cu (OH), + HCI=CuOHCl,+H,0

65. OmnpenenuTe MOJISPHYIO MAacCy 3KBHUBaJeHTAa MeTalljla B CIEAYIOMHNX COeNUHEHUsX: MnyO7,
Mg2P207, Cllez, Ba (OH)z, Alz(SO4)3 . 18H20, Cas(PO4)2, Agzo, FeSO4 . 7H20, CU3(PO4)2.

66 OnpeueﬂMTe MOJIAPHYIO MAacCCy 3KBHUBAJICHTA MCTajlyla B CICAYIOMIUX COCIUHCHUAX!: MnO,
Mn,0s, (MgOH),S04, MgCl, (AIOH)3(POy),, Al(OH);, CaOHCI, FeOHCI, NaCl.

67. Beruncnute MossipHyto Maccy skBuBaneHTa KHSO4 B cnenyromux peaxkmusx:

a) KHSO, + BaCl, = BaSO4 + KCI + HCI

6) KHSO4 + KOH = K,SO4 + H,O

68. Bripa3uTs 3HaUCHIE MOJISIPHOM MacChl SKBHBAJCHTa OCHOBHOTO XJIOPH/IA JKeJIe3a B PeaKIUsIX:
Fe(OH),Cl + HCI = FeOHCI, + H»0;

Fe(OH),Cl1 + 2HCI = FeCls + 2H,0;

Fe(OH),Cl + NaOH = Fe(OH); + NacCl.

69. BrIpa3uTh 3HaUE€HHE MOJIIPHON MacChl SKBUBAJICHTa OCHOBHOTO CyJIb(haTa XpoMa B PEaKIUsIX:
Cr2(S04)3 + 6KOH = 2Cr(OH)3 + 3 K»SOy;

Cr2(S0O4)3 + 12KOH = 2K[Cr(OH)s ]+ 3 K2SOs4.

70. BeIpa3uth 3HAUCHHWE MOJIIPHOW MAacChl 3KBHUBAJICHTAa OCHOBHOTO Cyibh(aTa Mapranima B
peaKuusx:

MnSO; +2KOH = Mn(OH), + K»SOy4;

MnSO4 +2Cl; + 8KOH = K>MnO4 + 4KCl + K>SO4 + 4H,0;

2MnS0O4 +2KOH = (MnOH),SO4 + K,SO4.

71. BbIUMCIUTD SKBUBAJIEHTHYIO MacCy MarHus, €ClIM U3BECTHO, YTO MPH CXKUraHUU 3,6 T Mar"us
00pazoBajoch 6 T ero OKCHia.

72. PaccuuraiiTe MOJIIPHYIO MacCy 3KBHBAJIEHTa KUCJIOTHI, ecau Ha Hedrpamusamuoo 0,009 kr ee
n3pacxogosano 0,008 kr ruapokcuga HaTpus.

73. Ha melitpamuszanuio 0,471 - 107 xr ¢ocdopucroil kucnotel uspacxomosano 0,644- 107 kr
KOH. Brruncanre MOISIpHYIO MacCy KBHBAJICHTA KHUCIIOTEHI.

74. Mpibsik oOpasyer JiBa OKCHJA, MAacCOBasl JIOJIsl MBIIIbSKA B KOTOPBIX COOTBETCTBEHHO paBHA
65,2 u 75,2%. Paccumnraiite MOJISIpHYIO MacCy KBUBAJIEHTA MBIIIbSIKA B 9TUX OKCHIAX.

75. PaccuuTaiiTe MOJISIPHYIO Maccy SKBMBAJIEHTa MeTalLIa, €CId Mpu coemuHenud 7,2 - 1073 kr
MeTajia ¢ XpoMoM 6bLI0 Tosrydero 28,2- 1073 kr comu. MonspHas Macca SKBMBAJIEHTa XJIOpUIA
paBHa 35,45 r/mous.

76.01penennTe MOISPHYIO MAacCy SKBUBAJIEHTA IBYXBAJCHTHOTO METaIa, ecid u3 48,15 107 kr
€r0 OKCHJIAa MOYKHO TIOJTy4uTh 88,65 * 107 KT ero HMTpara.

77. 5,0 r Mmetayuta o6pasytoT 9,44 r okcuna. OnpenennuTe HKBUBAJICHTHYIO MacCy MeTala.

78. Bogoponom Boccranosunu 5,0 r okcuaa MeTtamuia. [Ipu 3ToM Noay4unocs

1,125 r Bogsl. OnpenenuTe SKBUBAICHTHYIO MacCy MeTala.

79. 1 r yetblpexBajeHTHOr0 MeTauia npucoenuuser 0,27 r kuciaopona. O KakoM MeTaie UIET
peun?

80. IIpu cropaHuu TpeXBAJICHTHOTO MeTayia maccod 11,2 r oOpa3zoBaics okcuI Maccoi 16 T.
Kakoii 011 B3sT MeTaiut?

81. Pycckast mocnoBuna riacut: «UtoObl y3HATh UYENOBEKa, HAJO C HUM IIyIl COJH CBHECTHY.
CyTo4Hasi MOTPeOHOCTH 3I0POBOTO YEIIOBEKA B XJIOPUAAX COCTABILIET 6 T. 3a CKONBKO JIET MOYKHO
y3HaTh YemoBeka?

82. [Ipu MeTaTypruuecKkoM MpoIiecce MOMyYeHHs IIMHKA [IMHKOBYO 00MaHKy ZnS MpOKaIHBalOT
Ha BO3JyXe, MPH 3TOM 00pa3yeTcsi OKCH] LIMHKA, KOTOPBII 3aTEM BOCCTAHABIMBAIOT KOKCOM JIO
MeTaumdeckoro nuHKa. CKoibko nuHKa 99,5%-HOW 9UCTOTHI MOKHO TOJIYYHUTh U3 OJHON TOHHBI
pyIsL, comepikameit 75% IMHKOBOH 0OMaHKH?

83. Kakoe BecoBoe KOJMYECTBO 75%-HOrO pacTBOpa CEPHOW KHCIOTBI HEOOXOIMMO JUIst
MpeBpalleHuss TOHHBI MPUPOIHOTro (ochoputa, comepxamiero 5% mpumeceil, B cymnepdocdar
CaH4(POs4), o peaxiuu:

Cas(PO4)2 +2H,SO4 — CaH4(PO4)2 + 2CaS04?

84. YcraHOBHTH (OpMYITy BEIIECTBA, COCTOSIIETO M3 YTIepojaa, BOAOPOJNA M KUCIOPOIa, €CIH
M3BECTHBI OTHOMIEHUs 3-X Macc — 6:1:8 W TNIOTHOCTH MApOB BelIecTBAa MO BO3aAyXy 2,07.
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85. TIpu npokanmuBanuu 12,42 T KpUCTAIUIOTHIpATa HUTpATa MEIU Macca BEIIeCTBAa YMEHBIIHIAChH

Ha 8,31 r. YcTaHOBHUTH (OPMYITy KPHCTAILIOTHAPATA.

86. Macca 2 1 rasa paBHa 2,59 r. JIonoJgHUTH yclloBHE 3a7a4d TakuM 00pa3oM, YTOOBI MOKHO

OBbUIO BHIYMCIIUTE MOJIEKYJISIPHYIO Maccy rasa.

87. PactBop, conepxammits rCa(OH),, mormomaet 2 1 CO,. Onpeaenuts Maccy 00pa3oBaBIIETOCS

ocajKka.

88. BrrancnnTe Maccy cMecH ra3o, COCTOSIIYIO U3 Bogopoxa odsemomM 11,2 i1 u a30Ta 006eMoM 8

J1, B3SITBIX TIPU HOPMAJIBHBIX YCIOBHUSX.

89. BrrumcianTe MOJSIpHYIO MacCy 9KBHBAJEHTA Cepbl B COeIMHEHUH, coaepxkamieM H — 5,92%, S —

94,08%.

90. Cxonpko mutpoB CO> (IpH H.y.) MOXKET OBITh MOJYYEHO NPU CKUTAHUHM YTISI Maccou 5 T,

COJIEPIKAIIETO MAacCOBYIO JIOIO yriiepoaa 95 %.

91. ITmotHOCTH MO BO3myXy cMmecu Hy, CH4 m CO paBua 0,538. /Iy mMOMHOTO CrOpaHHs OJHOTO

obsema 3Toi cmecu TpeOyercs 1,4 oOrema kumcmopoma. Ompenennure B MPONIEHTaX OOBEMHBIN

COCTaB CMECH.

92. 13,63 r. IBYyXBaJIEHTHOTO MeTalla BHITECHHIM M3 KMCIOTH 5 1 Bogopoaa mpu 18 °C u 760

MM.pT.cT. UeMmy paBHa aToMHasi Macca MeTasua?

93. BeruucaMTE MOJSIPHYIO Maccy SKBHBajeHTa Meramia, ecima 0,34 - 107 xr storo Meramia

106 3 0

BBITECHSIIOT U3 KUCIOTHI 59,94 - 10° M° Bopopoaa, usmepenHoro mpu 0 °C u naBnenunn 94643 Ila.

94. MaccoBble TOJH HATpHsA, KPEMHHUS U KUCIIOPOJa B COCIMHEHNH COOTBETCTBEHHO PaBHEI (%):

37,71; 22,95; 39,34. Onpenenute npocTeHIIyio GOpPMYITy 3TOTO COCIHMHEHHS.

95. Onpejenure 3KBUBAIEHTHYIO MAacCy JBYXBJIEHTHOro Meramia, ecnu 14,2:107 kr okcuma

sroro mMetaia obpasyror 30,2 - 107 kr cynbdara meTasmia.

96. Ha neitrpanuszanuio 0,728 - 10 kr menoun nspacxomosano 0,535 - 1073 krHNOs. Beraucnure

SKBUBAJICHTHYIO Maccy LIEIO0YH.

97. Kakas macca cepeOpa JoJIKHA paCTBOPUTHLCS B KOHIIEHTpUpoBaHHOW HNO3, 4TOOBI MOTyqHICs

HuTpat cepedpa AgNO3 maccoit 55 7

98. K cmecun oxcupa azora NO wu azora oosemom 100 ma moGaBuimu 100 mur Bozgyxa

(w, =20%,w, =80%).Koneunslii 06beM peakMOHHON cMecH paBeH 185 mit. Paccuuraiite
2 2

obremMHYT0 10110 (%) OKCHIa a30Ta B UCXOHOU cMecH (H.Y.).

99. B mnpomecce ramenus u3Bectu CaO mojgady BOJBI MPEKpPATHIM, KOTJa Macca H3BECTH
yBenuumiack Ha 25 %. [TomHOCTRIO JTH %0oKeHast u3BecTh CaO Mpu 3TOM MPEeBpaTHIIACH B TALICHYIO
Ca(OH),?

100. MonekymnspHas Macca Qocdara merammia B 1,89 pasa Ooibllle MOJIEKYIISIPHOII Macchl ero
Hutpata. Onpeneianre MeTaul.

Ilepeyens 3axa4 mo Teme « PacTBopsl. JilekTposmTHYeckas qucconnamus. I'maposmns comei»

1.0mpenenute MaccoByio oo (%) xiaopuna Kamus B pactBope, coaepxkamem 0,053 kr KCI B
0,5 1 pacTBOpa, MWIOTHOCTH KOTOPOTO 1,063 KT/M.

2. K pactBopy o6bemom 250 cM, maccosas nonst HNO3 B kotopom 50% a minotHOCTS 1,3 T/CM,
npwInim Boay oobeMoM 1 1. OnpesennTe MaccoByIO J0JII0 KUCIOTHI B OJIY4YEHHOM PacTBOpE.

3. B 100 r 10-%-HOro pactBopa COJSHOM KHCIOTBI pacTBOpWIM 2,9 1 XJIOPOBOAOPOJA,
usmepenHoro npu Temmeparype 17 °C u paemenum 0,97 arm. Kakoa Maccosas mons
XJIOPOBOZOPOAA B IOTy4EHHOM pacTBOpe?

4. PactBop oOwbemMoM 250 wMi comepkuT 7 T THApPOKcHAAa Kaimsa. KakoBa MoJsipHas
KOHIIEHTPALHSI 3TOTO PacTBopa?

5.B Bone maccoit 128 r pacTBopmin MeTwioBblil ciupT o0bemoM 40 M u rioTHOCThIO 0,8
r/mi. OnpenenuTe MOJSIPHYIO KOHIICHTPANNIO TIOJTY9YEHHOTO pacTBopa, eciu ero p= 0,97 r/mi.

6.50 mx 0,3 M pactBopa conu pa3daBmwin Bojgor 1o 80 M. KakoBa MosipHasi KOHIICHTPAIUS
MIOJIy4E€HHOTO pacTBopa’?

7.PaccunTaiiTe MOJSPHYIO KOHIICHTPALIUIO PAacTBOpA CEPHOU KHUCIOTHI ¢ MaccoBo monei 0,4,
IUIOTHOCTH KOTOpOTO paBHa 1,32 r/mit.

8. KaxoBa momstpHas koHneHTpamms 50%-Horo pactBopa a3oTHOH KucnoTs! (p= 1,31 r/mm)?

9.0npenenure MacCOBYIO JOJIIO XJIOPOBOAOPOAA B PACTBOPE C MOJSPHOM KOHLEHTpanuen 8
Mouts/1 (p= 1,123 r/mn).

WJI-1
Pemaer
3aaun
npoheCCHOHATBHOMN
JIESITeIIbHOCTH
OCHOBE
OCHOBHBIX
MaTeMaTHIECKUX,
€CTECTBEHHOHAYIHBIX
JUCTIATUTHH
TIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI

OIIK-1

THUIIOBBIC

Ha
3HaHUK
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10.Kaxkoii 06vem 36,5%-HOTO pacTBopa consHON KucaoThl (p=1,18 r/cM) HEOOXOOMMO B3ATH
1t mpuroTtosyieHust 1000mi 0,1 M pactBopa?

11.Kakyro Maccy NOBapeHHON COIM U BOJBI HYKHO B3sTh i npurotosnenus 200 r 15%-noro
pactBopa?

12.Ckospk0 TpaMMOB HUTpaTa Kaiusa moTpedyercs st npuroTtoBieHus 0,2 12 M pactBopa
ero?

13.B kakoi macce 5%-HOro pacTBOopa TMAPOKCHIA HAaTpus HykKHO pacTtBoputh 10 r NaOH
ot ioiydenns 10%-noro pactBopa?

14.Cxonpko rpaMMOB XJOpHJa HaTpusi HyxkHO pacTBoputh B 100 r 15,5%-HOropactBopa,
4TOOBI €0 KOHIIEHTpalMs cTana paBHo 17,5%?

15.Yemy paBHa Macca BOJIbI, KOTOPYIO HeoOxoauMo npuiauTh kK 200 T pacTBopa ¢ MaccoBOi
moneit NaOH 30% 11 npuroTOBICHHS pacTBOPA THIPOKCHAA HATPHSI C MacCcOBOH moieit 6%?

16.Kakoit 06vem 54%-HoTO (IO Macce) pacTBOpa a30THOH KHCIOTHI (IIOTHOCTH 1,34r/mir)
cienyeT 1o0aBUTH K | 71 BOABI IS TOTyYeHHS pacTBopa, conepxamero 5% HNO; ?

17.Cmemanu 300 r 20%-Horo u 500 r 40%-HOro pacTBOpOB CEpHON KHCIOTHL. Brruncnure
MacCOBYIO JIOJIO KUCJIOTHI B ITOJy4Y€HHOM PacTBOpE.

18.Kakue maccer pactBopoB NaOH ¢ xonnentpammsamu 10 u 25 % HyXHO cMeImaTts s
monmyuerns 200 T 20%-Horo pacTBopa?

19.Kakue o6wemsbl 93,6%-Hoii cepHO#l KHCHAOTH (TOTHOCTH 1,83 r/™MIT) M Boabl moTpedyercs
Jutst mpurotoBienus 1 1 20%-Horo pactBopa ee (TmoTHOCTH 1,14r/Mi1)?

20.Kakoit 00beM pacTBopa CEpHON KHUCIIOTHI INIOTHOCTHIO 1,8 1/Mi ¢ MaccoBoit poneit HoSO4
88% Ha/0 B3SITH AJISl IPUTOTOBJIEHUS PACcTBOPa KUCIOTH 00beMoM 300 mir u utotHOCTHIO 1,3 T/MIT
¢ MaccoBoii foneit H>SO4  40%.

21.K pactBopy cepHOi KuCIOTHI 00beMoM 400 MJI, IUIOTHOCTH KOTOpOro paBHa 1,lr/mi, a
Mmaccosas gouist 0,15, nob6asmim Bogy maccoid 60 r. OnpenennuTe MacCcoBYIO JI0JII0 CEPHOM KUCIIOTHI
B MOJY4EHHOM PAacTBOpE.

22.B Bone maccoii 600 r pacTBOpmiH aMMuak o0peMoM 560 mi (H.y.). OnpenenuTe MacCOBYIO
JIOJTI0 aMMHaKa B MOJy4YSeHHOM PacTBOpE.

23.Kakyro Maccy pacTBopa ¢ MaccoBoi aouieit kanus 40% Hamxo npudaBUTh K
Boze Maccoit 500 r 1t mosy4ueHust pacTBopa ¢ maccoBoil noneit KoCOs3 15%7?

24 B mabopaTopu UMEIOTCSI PACTBOPHI C MAaCCOBOM JOJeH XJopHIa 10 u 20%.
Kaxkyro maccy KaxJIoro pactBopa HaJlo B3STh IJIsl TMOJYUYEHHs] pacTBOpa C MAacCOBOM J0JIeH coiin
12% maccoit 300 r.

25.0mpenennuTe MacCy pacTBopa € MaccoBoW joneid kapOonata Hatpus 0,1 u Mmaccy
kpuctamtoruapara Na;CO; - 10 H>O, xoTopsle Hazo B3sTh Ul IPUTOTOBICHUS pacTBOpa Maccoit
540 r ¢ maccoBoii goneii  NaCOs 0,15.

26.0npenenute Maccy kpuctamtoruapara Cra (SOs)2 © 18H,O u pactBopa ¢ MaccoBoil mgoneit
0,15, xoTOpBIe HAO B3STH JUIS MPUTOTOBIIEHUS] PacCTBOpa C MAacCOBOM Joueii cynbdara xpoma (I11)
0,2 maccoii 795 r.

.Onpenenure M TB M BOHl noJieit © U M BOJIbI, KOTOPBI
27.0npenennte Macc acTBOpa C MAacCOBO oneit  10% acc 0, OTOPBIC
NOTpeOyrOTCS JUIs IPUTOTOBJIEHHs pacTBopa Maccoit 500 r ¢ maccoBoit noneit  2%.

28.K MeTtrnoBomy cupTy Maccoit 32 r u wiotHocThio 0,8 T/M mobaBmim Boay 1o oobema 80
1. Onpeenute 00bEMHYIO JOJIO CITUPTAa B PacTBOPE.

29.1lpu cmemrennn Boabl oO0beMoM 50 MJI M TUIOTHOCTBIO | T/MJI M METWJIOBOTO CHHpPTA
o6beMoM 70 mi 1 moTHOCTHIO 0,8 I/MII MOIy4nM pacTBop ¢ miotHocTh0 0,9 T/™Mi. Onpenenute
00BEMHYIO JJOJII0 METUIIOBOTO CIIUPTa B PacTBOPE.

30.0npenenute MOJSPHYIO KOHIEHTPALMIO PAacTBOPA, IONYYEHHOIO IPH PacTBOPEHUH
cynbdara Harpus maccoit 42,6 r B Boge Maccoil 300 T, eciii IUIOTHOCTH HOJIyYEHHOI'O pacTBOpa
pasHa 1,12 r/mi.

31.0npenennure MOJISIPHYIO KOHLIEHTPALMIO PACTBOPA C MacCOBOM 10J1eH THAPOKCUAA HATPUS
0,2, TUIOTHOCTH KOTOPOTO paBHa 1,22 /M.

32.Kakoii o0beM pacTBOpa ¢ MaccoBoW nojei cepHoit kuciotel 9,3% (p= 1,05 1/mn)
motpebyercs s nmpurotoBieHus pactsopa 0,35 MH>SO4 o6pemom 40mir?

33.Koa(puurenT pacTBOPUMOCTH XJIOpHaa aMMOHMs mpu Temrepatype 15 °C  pasen35 r.
OnpejiennuTe MaccoByIO JIONIO XJIOpH/@ aMMOHMS B HAachlIleHHOM npu Temnepatype 15 ¢ C
pacTBope.
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34 Maccosas gons xaopuaa Meau (1) B HackimennoM npu Temmepatype 20 °C pactsope sToit
comu paBHa 42,7%. Ompenenute ko3¢ unuent pactsopumoct xiopuna mean (II) mpu mamnOi
TeMIIepaType.

35.K Bone maccoii 200 r npwmmwin pactBop 2M KCl o6semom 40 Mt u mioTHOCTEIO 1,09 r/mit.
Omnpenenure MOJSIPHYIO KOHLEHTpaLuio ¥ mMaccoByro jnoito KCl B mosrydeHHOM pacTBOpe, €ciu
€ro IoTHocTh paBHa 1,015 r/mi.

36.B Boze mMaccoit 100 r ipu Temneparype 0 °C pactBopsietcss propus Hatpus Maccoii 4,1 T, a
npu temneparype 40 °C — maccoii 4,5 r. Kakas macca (ropuia BBINIAJIAECT B OCAJOK IIpU
OXJIQXKJIEHHH HachlieHHoro npu temneparype 40 °C pacteopa NaF maccoit 500 r no
temnepatypet 0 °C.

37. Kakoii o6weM xiyopoBomopoaa (H.y.) WM BOIBI MOTpeOyeTcs, 4TOOBl MPHUTOTOBUTH 1 I
pactBopa ( p = 1,05 r/cMm), B KOTOPOM CoJIepKaHUE XJIOPOBOJIOPOIa B MaCCOBBIX JOJIsX paBHO 0,1
(10%)?

38. Kakoii o6bem pactBopa (p =1,8 T/cM), B KOTOpPOM COJAEpKaHHE CEPHOW KHCIOTHI B
MaccoBeIX aoisix paBHO 0,88, morpebyercs, dToOBI MPHUrOTOBHTH | 7 pacTBOpa, coIepiKaHUe
CEPHOM KHCIOTHI B KOTOPOM OyzAeT paBHBIM B MaccoBbIX gomsx 0,1 (p =1,069r/mu).

39. Kakoii o0beM Bozapl moTpebyercs ans pasdasnenus 200 mia pactBopa (p =1,4 r/mi),
CoJIep)KaHMe a30THOM KHCIIOTHI B KOTOPOM B MaccoBbIX aoiisix coctaBiseT 0,68 (68%), uToObI
MOJTy9UTb PACTBOP C COAEPIKAaHWEM a30THOHM KHUCIOTHL, paBHBIM 0,1 (10%)?

40. HaifTu MoOJSpHOCTb, HOPMAJIBHOCTb M MOJIAIBHOCTE 15%-Horo (mo macce) pacrBopa
cepHo# kucnotsl ( p =1,1 r/mi).

41. Kakue o6vemsl 2 M 1 6 M pactBopoB HCI Hy»HO cMmemats, st mpurotoBieHus S00 v 3
M pactBopa. MI3MeHeHneM 00beMa U CMENIMBAHUH TIPEHEOPEUb.

42 JIns HefTpanu3anuu 42 M1 cepHOU KUCIIOTH ToTpedoBanock 14 mi 0,3 H. menoym.

43. B xakoM KOJIM4YECTBE I'paMMOB BOAbI ciexyeT pactBoputh 100 rMgSOs - 7 HoO mns
MOJIy4eHHsI pacTBOpa, coaepkamero 5% 0e3BoHoi conn?

44 .Ckombko rpamMmoB 10%-HOTO pacTBOpa CEpHOM KHCIOTHI TpeOyeTcst Ui OOMEHHOTO
B3aumozeiicTBus co 100 mir 13,7%-Horo pactBopa NaCOs (p =1.145)

45.Cxonbko MumnTpoB 9,5%-noro pacrsopa NapCOs (p =1.10 r/mi) cnenyer n1o0aBUTh K
100 r Bozgs! 11t moy4enust 3%-Horo pacTtBopa?

46. Ckonbko MWIIHIMTPOB 35%-Horo pactBopa ammuaka (p =0,94 r/mi) tpeOyercst uist
obpazoBanus 33 T (NH4)2S04?

47. Cxompko MummmmuTpoB 32,5%-moro pactBopa NH; (p = 0,8 1/™Mm) Tpebyercs mus
obpazoBanus cynepata ammonus (NHs),SOs mpum B3ammopeficteum ¢ 250 mur 27,3%-HOTO
pacTBopa cepHoU KucaoThl (p =1,2 r/mi)?

48. BeraucanTte MOISIPHOCTh W HOPMaIBHOCTE 49%-Horo pactBopa H3PO4(p =1,33 r/mi).

49.BBIYUCITUTD MPOIICHTHOE COACPIKAaHUE CEPHOW KHUCIOTHI B €¢ MATUMOJBHOM pactBope (p
=1,29 r/mm).

50. Ckompko rpammoB Na,COs HeobOxomumo it B3anmoaerictsus 100 mur 4 H. pacTBopa
HCI1?

51.Cxompko yutpoB 0,1H pactBopa AgNO;3 Heobxommmo mist oomena peakmwu ¢ 0,5 1 0,3 H.
pactBopa AlCl;.

52. Ckomnbko JutpoB 6 H. pactBopa NaOH cnenyer nob6asuts x 4,5 i 0,8 H. pactBopa KOH,
YTOOBI CMEIIAHHBIN PACTBOP OKA3aJICS IBYHOPMAaIbHBIM?

53. B 250 r Bomsl pactBOpeHO S50 T KpHCTAWIOTHApaTa. BBIYHUCINTE MacCOBYIO OO
KpHUCTaJuIoruapara u 6e3BogHoro cyibdara sxenesa (II) B pactBope.

54. Haittm wmaccel Bomel W MemHoro kymopoca CuSOs; -5H,O, HeoOxommmele mist
MIPUTOTOBIICHHUS OJTHOTO JINTPA PacTBOpPa, cofepxamniero 8% (Macc) 6e3BOAHON COMH

(p =1,084 r/mn).

55.Kaxoit 06pemM 96%-Hoit (110 Macce) cepHON KucaoTH (p =1,84 T/MJI) B KaKyi0 Maccy BOJBI

HYKHO B35Th A npurotoBierns 100 mum 15% (mo macce) pactBopa cepHo#t kuciotsl (p =1,10
r/M).

56.Kakyro maccy Bozpl HyxHO npubaButh k 200 M 30%-noro (o macce) pactBopa NaOH (p
=1,33 r/mi) ans nomyderus 10% pactBopa menodan?

57. HaiiTi MOJISIDHOCTB M MOJIbHYIO JJOJIIO PACTBOPEHHOTO BemiecTBa B 67%-HoM (10 Macce)
pactBope caxaposbl Cio Hy Oy.
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58. IIpu 60 °C maceimennsiii pactBop KNOscomepxur 52,4% (mo macce) comm. Haiitn
KOX(PHUIHIEHT PACTBOPUMOCTH COJIH TIPH ITOH TeMIepaType.

59. Ipu oxnaxaerun 300 r 15%-Horo (1o Macce) pacTBOpa 4acTb PaCTBOPEHHOTO BEILECTBA
BBITIAJIa B OCAJIOK M KOHIGHTpAIMs pacTBopa crayia paBHoH §%. UeMy paBHa Macca BBINABIIETO B
0CaJI0K BemlecTBa?

60. Paccumnraiite 06bemM SO, (H.y.), KOTOPBIH MOXKHO TONy4nuTh Tipu aewicteuu 0,05 1 0,85 H.
PactBopa H,SO4 Ha pactBop K»SO:s.

61. Kakosa 0buta macca Al(OH)s, ecnu uist ero pactBoperus norpedosanock 0,2 1 pacTBopa
azoTHOM KmcioThHl (® = 30%, p=1,180 r/mm)? Kakoit o6bem 2,5 H. PactBopa KOH nHeobxoammo
3aTPaTHUTh ISl PACTBOPEHUS ITOTO KOJIMUYECTBA THIPOKCHIA ATFOMHHUS?

62. K 0,10 n pactBopa xsopuma Oapus ¢ maccoBoii goneir BaCl, 20% (p = 1,203 r/mm)
npubasieH pactBop cyibdara xpoma (I11). Berumneanre maccy obpasoBasierocs ocaaka BaSOs.

63. K 0,05 n pactBopa xnopuna wmapranua (II) (p=1,085 r/mi; @ = 8 %) npubasneno 0,2 n
pacTBopa ruapokcuzaa JmTus, MaccoBast fomss LiOH B xotopom 10 % (p= 1,107 r/mi). Kakoe
BEILIECTBO B3ATO B M30BITKE U B KAKOM KOJHUYECTBE OHO OCTAETCS [10CJIE PeaKiuu?

64. Kakoit 0066eM 0,5 MAI(SO4); Tpedyetcst mist peaknuu ¢ 0,03 10,15 MCa(NOs3),?

65. Kakoit o6vem 0,25 H. pactBopa H,SO4 MoxHO HelirpanuzoBats npubdasienuem 0,6 i 0,15
H. pactBopa Ca(OH),?

66. Cmemanst 0,8 11 1,5 1. NaOH u 0,4 1 0,6 5. NaOH. KakoBa HOopMmalibHasi KOHIICHTpALUS
MOJIy4€HHOTro pacTBopa?

67. Kaxoit o6bem Boasl HykHO npubaBuTh K 1 11 pactBopa KOH (p=1,411 r/mm; @ = 40 %),
9TOOBI TOTYYUTH PacTBOP, B KoTopoM MaccoBas qoist KOH 18%7?

68. Kaxkas macca BaCl, comepxwurcs B 0,350 11 0,25 H. pacTBopa?

69. B 0,75 n pactBopa ruapokcuna Hatpus cogepkut 18,8 rNaOH. Uemy paBHa MomsipHast
KOHLIEHTpAIMsI 3TOro pactopa?

70. Kakoit 00seM pacTBOpa cepHOH KUCIOTHI ¢ MaccoBoil goxeit HoSOs 96% (p=1,835 r/mm)
HY>KHO B3STh JUI IpUroToBieHus S 1 0,5 H. pactBopa H,SO4?

Ilepeuyens 3axa4 no Teme «MeTtoansl pacueta OBP»

I. I[aﬁTe OIPCACIICHUE CICAYIOUIUM MOHATUAM: OKHUCJIICHUE, BOCCTAHOBJICHUEC,
OKHCJIUTECIb, BOCCTAHOBUTCIIb. Paccuuraiite OBP METOAOM BJICKTPOHHOT'O 6aHcha " YKAXKUTC
OKHUCJIIUTEJIb U BOCCTAHOBUTECIIb:

1. C,Hs0H + KMnO4 — CH3COOK + MnO; + ...

2 H, S+ KMnO4 +H; SOy — S+ ...

3 KMnO4+ MnSO4 + H; O — MnO, + ...

4. C,H; + KMnO4 + Hy SOy — CO; +.....

5. NaNO; + MnO; + KOH — NaNO; + ...

6 PH; + KMnO4 + H; SO4 — Mn;(PO4)2 + ...

7 NO + KMnO4 — MnO; +...

8. KMnO4+ KI+H; SOs— J, + ...

9. H0,+ KMny+ H; SO4 — O3 +...

10. MnO; + HCl — CI; + MnCl; +...

11. KBr+ KMnO4 + H; SOs — Brp + ...

12. KMnO4 — MnO; + KoMnOg4 + ...

13. K3 MnO4 + H; SO4 — KMnOg4 +...

14. KoMn O4+ H,O — MnOs, + ...

15. HN;3 + KMnO4 + H, SO4 — MnSO4 + Nj +...

16. MnO; + SO; — MnS;0¢ +...

17. NaSO; + K,S + Hy SOy —»S+H,0 +...

18. KMnO4 +NayS + Hy SO4 — MnSOy4 +...

19. MnO; + HCl —Cl;, +...

20. KMnO4 +H>C,04 + H, SO4 — MnSO4 + CO; +...

II. Homumute OBP. Pacuer npoBeanTe HOHHO-3IEKTPOHHBIM METOIOM:
HC104 + H; SO3 —
H,S + Cl, + H,O—
FeSO4 + KMnO4 + H; SO —
KCIO3 + Zn + H, SO4 —
NaClO + KC1 + H; SO4
Ca(OCl); + K3 AsO3 —
K>,Cr,O7 + KI + H, SO4 —

Nk W=

OIIK-1

THIIOBBIC

W-1
Pemaer
3amaun
npodeccuoHaTEHOM
JIESITeIIbHOCTH Ha
OCHOBE 3HaHUN
OCHOBHBIX 3aKOHOB
MaTeMAaTHYCCKHUX,
©CTECTBEHHOHAYYHBIX
JUCTIATUTAH c
TIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI
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8.  FeSO4+ KyCr,0O7+ Hy SO4 —
9.  HI+ H; SO4x) —
10. H,S +Cl; + H,O —
11. Cl, +KBr—
12.  AsyS; + HNO3p)—
13. Mg + HNO3(p) —
14. NaNO, + Nal + H, SO4 —
15. HIOs; + H,0Op, —
16. HCl+ H,O, —
17. H; PO4+HI —
18. H;PO; + AgNO3 +H,0 —
19. HsPO; + Pb(NO3)2 +H,0 —
20. Zn+H» SO4(p)—>
III. PaccumnTaiiTe, CKOJIKO I'paMMOB OKHCIMTENs TpeOyercst Juis BoccTaHoBieHus 10r
COOTBETCTBYIONIECTO pCAaKIIU BOCCTAHOBUTCIIA.
1. Cu;S+HNO; —
As; S; + HNO3;—
NO; + KOH —
Cl, + KOH —
Cl, + KI + KOH —
Br; + KCr; + KOH—
NaClO; + MnO; + NaOH —
KClO; + HCl —
. KClOs +H; SO4 —
10. H,S +KyCr; O; + HCl —
11. Na; S+ H, SO4 —
12. H,0;+ KI+ H; SO4 —
13. H;0; + KMnO4 + H; SO4 —
14. S+ Ba(OH), —
15. Se + NaOH —
16. H, SeO; + HCIO; —
17. Na; S, O3+ H, O, —
18. NH4OH + KMnO4 + H, SO4 —
19. Cu+H; SO4(k)—>
20. O3+ MnO,+ NaOH —

© 0N oLk L

4.2. llpoueaypsl M OLlEHOYHbIE CPEACTBA IJIsl MPOBEIEHUS TPOMEKYTOYHOM aTTeCTAIMU

4.2.1. Dx3ameH

Dk3aMeH sBisgeTcss  (OpMOM  OIEHKM KadecTBa OCBOCHHS  OOydYarOIIMMCS  OCHOBHOM
npodeccuoHambHON 00pa3oBaTeNIbHOM MHPOTrpaMMBl IO pas3zaenaM JucUMIUIMHBL. [lo pesyibratam
9K3aMeHa O0OydarolIeMyCsl BBICTABISICTCSA OLIEHKA «OTIMYHOY», «XOPOILIO», «YIOBIETBOPUTEIBHO» HIIU
«HEYAOBIETBOPUTEIBHO.

OK3aMeH 10 JUCLUIUIMHE IPOBOJUTCS B COOTBETCTBUM C PpAaCHUCAaHUEM IPOMEXYTOUYHOMN
aTTeCcTalliu, B KOTOPOM YKa3bIBacTCA BPEMs €ro MPOBEACHHs, HOMEP ayIUTOPHUU, MECTO IIPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKIEHHOE PACIUCAHUE Pa3MeIIaeTcsl Ha WH(OPMAIIMOHHBIX CTEHIAX, a TaKkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI 11 TNPOMEKYTOUHOM aTTecTaluu OOYyYalOIIMXCS YCTaHABJIMBAETCS
paboueli mporpaMMoi IUCHUIUIMHBI U IOBOJUTCS 10 CBEJICHHS 00yJaroIUXCcsl B HaYaJIe CEMeCTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, JekropaMu. C paspemieHus 3aBeayoomero kadeapoit Ha
9K3aMEHE MOXKET MPUCYTCTBOBATh MpernojaBarenb Kadeapbl, MPUBICUYECHHBIN s TOMOIIM B IpUEMe
JK3aMeHa. B cilygae OTCyTCTBUS BEAyLIErO IIPENOAaBarelsd dK3aMEH IPUHHUMACTCS IIPENOoJaBaTeieM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUe Ha »5K3aMeHe TIpenojaBareneid ¢ Jpyrux Kadeap 0e3 COOTBETCTBYIOLIETO
pacropsKeHHs peKTopa, MPOpeKTopa Mo y4eOHOH paboTre, BOCIUTATEIbHOM paboTe M MOJIOAEKHOMN
MOJTUTUKH WM 3aMEeCTUTENs AupekTopa MHCTUTYTa 1o yuebHoil paboTe He JoIycKaeTcs.

Jlng mpoBeneHUs SK3aMeHa BENyIIMH IIPENoaBaTellb HaKaHyHE IIOJIydaeT B CEKpeTapuare
JUPEKTOPATa 3a4€THO-3K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpPAas BO3BPAILACTCA B IHUPEKTOpaAT IIOCIE
OKOHYaHUS MEPONPHUATHUSA B ICHb IIPOBEICHUS YK3aMEHA WIH YTPOM CIEAYIOLIETO JTHS.
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DK3aMeHbl MPOBOJATCA MO OujgeraM B YCTHOM WM NHCBMEHHOM BHJE, JUOO B BHUIE
TECTHPOBAHUA. JK3aMEHALMOHHbIE OMJIEThI COCTABIISIIOTCS MO0 YCTaHOBJICHHOM (hOpMe B COOTBETCTBUHU
C YTBEPXKIEHHBIMH Kadenpoil 3K3aMEHAIlMOHHBIMH BONPOCAMU M YTBEPKIAIOTCA 3aBENyIOLIUM
kadenpoii exxerongHo. B Ouiere copepKuTcst TpH BOMPOca, 2 TEOPETUUECKUX BOIPOCa U 33/1a4a.

DK3aMeHaTOpy MpeJOoCTaBIseTCs] MpaBO 3aJaBaTh BONPOCHI CBEpX OmiieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOINPOCOB [aBaTh JUIsl PELIEHUS 3aJadd W IPUMEPBI, HE BBIXOJALIME 3a PaMKHU
MPOMJIEHHOr0 MaTepuasa Mo u3y4aeMoul TUCIUILIINHE.

3HaHUs, YMEHHMS W HaBBIKM OOYYAIOIIMXCS OMPEACISIOTCS OLICHKAMU «OTIUYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIIBHO», «HEYJOBIECTBOPUTEIBHO» U BBICTABISAIOTCS B 3a4€THO-3K3AMEHAI[MOHHYIO
BEJIOMOCTb B JIEHb IK3aMEHA.

[Ipu npoBeeHNH YCTHOTO IK3aMEHa B ayIUTOPUU HE JOJHKHO HAXOAUThCs Oosiee 8 00ydaromuxcs
Ha OJJTHOTO NPENOIaBaTENs.

[Ipu npoBeaeHUH YCTHOTO SK3aMeHa CTYACHT BBHIOMpAET 3K3aMEHAIMOHHBIN OUJIET B CIIy4aliHOM
MOpS/IKE, 3aTE€M Ha3bIBACT (PaMUIIMIO, UMsI, OTYECTBO M HOMEP 3K3aMEHAIIMOHHOTO OHJIeTa.

Bo Bpems »5k3ameHa oOyuwarompecs MOTYT TOJIb30BaThbCsl € pa3pelIeHus 3K3aMeHaTopa
IpOrpaMMOil TUCIMITJIMHBI, CHPAaBOYHOW W HOPMATHBHOM JIUTEPaTypol, IPYTUMH IOCOOMSIMU U
TEXHUYECKUMHU CPEJICTBAMH.

Bpemst moAroToBKM OTBETa MpU cllauye K3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBIIATh HE MEHEe
40 MuHyT (TI0 >KEJTaHUIO 00YYAIOIIErOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTBera — He Oosee 15
MUHYT.

OOyyaromuiics, UCIBITHIBAIOUINI 3aTPyAHEHUS MPHU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOP BTOPOro Owmiera C COOTBETCTBYIOLIMM IIPOJUICHHEM BPEMEHH Ha
noarotoBky. [Ipu OkoHUaTENbHOM OLIEHMBAHWU OTBETa OIEHKA CHMKAeTcs Ha oauH Oamin. Brigaua
TpeTbero Ouiera He pa3peracTcs.

Ecnu olyuaromuiicss aBuiIcsS Ha 3K3aMEH, U, B3B OUJIET, OTKAa3ajcs OT MPOXOXKIECHUS aTTeCTallul
B CBSI3M C  HENOJArOTOBIEHHOCTbIO, TO B  BEJOMOCTH €My  BBICTaBJISIETCd  OLIEHKA
«HEYJIOBJIETBOPUTEIBLHO.

Hapymienne NIUCHUIUIMHBI, CIHUCHIBAHUE, MCIOJIB30BaHUE OOYYaIOIUMHCS HEpa3pelIeHHBIX
MEYAaTHBIX M PYKOIMCHBIX MaTepUajoB, MOOMIbHBIX Tele(OHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BHJIOB JIMYHON KOMMYHHMKAIIMOHHON M KOMIIBIOTEPHONW TEXHUKU BO
BpeMsl aTTECTAlMOHHBIX HCHBITAHUN 3ampelieHo. B ciywyae HapymieHuss 3TOro TpeboBaHUs
IpernoiaBaTesb 0053aH yJINTh 00YYaroIerocsi U3 ayJJUTOPUU U IPOCTaBUTh €My B BEOMOCTH OLIEHKY
«HEYJIOBJIETBOPUTEIBLHO.

[IpenogaBaTenu HECYyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTh
BHECEHMS 3alucell O pe3yibTaTax IPOMEKYTOYHOM arTecTalliM B 3a4€THO-3K3aMEHAIL[MOHHYIO
BEJIOMOCTb.

HesBka Ha 53K3amMeH OTMEYaeTcss B 3a4€THO-dK3aMEHAIIMOHHOW BEAOMOCTH CIOBAaMHU «HE
SIBUJICSI).

s oGyuaronuxcs, KOTOpble HE CMOTJIM CIaTh 9K3aMEH B YCTaHOBJIEHHBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBAET MEPHUOJ JUKBUIALUHU 33J0JDKEHHOCTU. B 3TOT mepuoxa mpenojaBareny, NpUHUMABLINE
9K3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X AHeH, Korja oHu OyIyT HMpUHHUMATh 33J0KEHHOCTH.
Wudopmanus o TMKBUAAUH 3aI0JKEHHOCTH OTMEYAeTCs B 9K3aMEHALIMOHHOM JIHCTE.

OOyyarommmMcsi, NOKa3aBIIUM OTJIMYHBIE U XOpOIIME 3HAaHUS B TEUEHHE CEeMEecTpa B XOJe
MOCTOSTHHOTO TEKYIIIETO KOHTPOJISL YCIIEBAEMOCTH, MOKET OBITh MPOCTABJICHA HK3aMEHAIIMOHHAS OLICHKA
JOCPOYHO, T.€. 6e3 craun sk3ameHa. OneHKa BbICTAaBISETCS B 9K3aMEHAI[MOHHBIN JIUCT UM B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanmupl M MA@ C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3[I0POBbSI MOTYT CIIaBaTh JK3aMEHBI B
MEKCECCHOHHBIN MEPHO B CPOKH, YCTAaHOBJICHHbIC MHAWBUIYAIbHBIM yYeOHBIM TUIaHOM. MIHBaIHUIBI U
YA C OTPaHUYECHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSl, MMEIOIIME HApyLICHUs OMOPHO-IBUIATEIBHOIO
anmapara, JOIYCKalOTCsl Ha aTTECTAlMOHHBIE HCIBITAHMS B  CONPOBOXKIACHUM ACCUCTEHTOB-
CONMPOBOKAAKOIIUX.
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[Ipouenypa mnpoBeneHUsT NPOMEXKYTOUYHOM aTTeCTallUd MJII OCOOBIX CIIy4aeB M3JIOKEHa B
«[TomoxeHNH O TEKyIIEeM KOHTPOJIE yCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluy OOyYaroUIuXcsl Mo
OIIOIl OakanaBpuata, crnenuanurera u Maructparypel» @OI'BOY BO IOxHo-Ypansckuit ['AY

(IOYpI'AY-11-02-66/02-16 ot 26.10.2016 1.).

O1ieHOYHBIE CpeCTBA

Kona u nammeHnoBanue

N MHIIIKAaTOpa
TurnoBele KOHTPOJBbHBIE 3aJaHUS W (WIM) MHBIE MaTepHaibl, HCOOXOAUMBIE Il OLIEHKH 3HAHHH, KOMIETEHIIHN
YMEHHH, HaBBIKOB M (WIM) ONbBITa JAEATENBHOCTH, XapaKTepH3yIOIUX C(HOpMHPOBaHHOCTH
KOMITIETEHIIMH B MPOLIECCE OCBOCHHMS IMCIUILTHHEI
1. OcHOBHBIE 3aKOHBI XMMHH: 3aKOH ITOCTOSHCTBA COCTaBa, 3aKOH COXPAHEHWs MAacchbl, 3aKOH Ua-1 OIIK-1
ABoranpo, 3aKOH KpaTHBIX OTHOLIEHUH, 3aKOH SKBUBAJICHTOB.
N Pemaer TUIIOBBIE
2. Knaccsl Heopranmdeckux coenunHeHuid. Oxcupapl. Kiaccmgukarus, HOMEHKIATypa, CHOCOOBI saaun
MOJTyYeHHUs, XUMHUUECKHE CBOMCTBA. .
. po¢eCCHOHATBHOMN
3. Kiaccel Heopranmueckux coeamHenui. Kucnorel. Kiaccugukanus, HOMeHKiaTypa, CHOCOObBI
. JIeSITEIIbHOCTH Ha
MOJTyYCHHUS], XUMHUUECKIE CBOIMCTBA. N
. OCHOBE 3HaHUN
4. Kiaccsl Heoprannmdeckux coenuHernid. OcHoBanus. Kiraccudukanms, HOMEHKIATypa, CII0COOBI
. OCHOBHBIX  3aKOHOB
MOJTyYCHHUS, XUMUYECKIE CBOIMCTBA.
. MaTEeMaTHYECKHX,
5. Kiaccer Heoprannueckux coenuHennii. Comn. Knaccudukaris, HOMEHKIATypa, CTI0COOBI
. €CTECTBEHHOHAYYHBIX
MOTy9eHHs, XUMUIECKHE CBONUCTBA.
. JTVUCLUTUIAH c
6. CrpoeHue aToMa: pa3BUTHE IIpEACTaBICHUI 0 cTpoeHnn aToMa (T. TomcoHa, T. Pesepdopna, 1. N S—
bopa); coBpeMeHHass MoOJiesIb CTPOSHUsSI aToMa.
HHPOPMAITNOHHO-
7. BosHoBast GyHKIMSI, KBAHTOBbIE YHCIIA.
o KOMMYHUKAIIUOHHBIX
8. DnexTpoHHblE KOH(QUTypaluu aTOMOB, NpUHLUNGI [layyiss ¥ HaMMEHbIIEW SHEpruu, IpaBHia A —

Kneuxosckoro u ['yHa.

9. Hanummure 351eKTpoHHBIE (OPMYIIBI aToMa kelie3a, noHoB Fe?™ u Fe’'. Jlokakure ¢ momormiso
JNEKTPOHHO-TPaUUECKOIl CXEMBI, YTO MAKCUMaJIbHAsl BAJICHTHOCTB JKeJle3a B COSANHEHUIX paBHa 0.
10. Tlepnonnueckas cucrema snmeMeHToB. Mctopus co3manus [1CO. Iepuomudeckuii 3akon JI.M.
Menneneesa. Bumsr [ICD. Ctpykrypa [1CD: nepron, rpymnma, ceMencTBa, pSIbl.

11.Ileppoanyeckuii XxapakTep U3MEHEHUsI CBOMCTB aTOMOB 3JIEMEHTOB. ATOMHBIN paguyc, SHEPTHs
MOHU3AINH, CPOACTBO K AJIEKTPOHY, ANMEKTPOOTPHLIATESIFHOCTh, CTENICHh OKHUCICHUS, OKACIHTEIEHO-
BOCCTaHOBHTEJIEHBIC CBOMCTBA.

12. Xumunueckas cBs3b. [Ipupona u ycnoBust 00pa3oBaHUsI XUMUYECKON CBS3H.

13. Buapl XUMHUYECKOH CBSI3U U €€ KOJMUECTBEHHBIE XapaKTEPUCTHKHU.

14. KoBanieHTHast CBsi3b, KBaHTOBO-MEXaHHYECKOE OOBSICHEHHE 00pa30BaHUS CBs3H. MeETOabI
pacuera koBajeHTHOH cBsizu MBC.

15. T'uOpunmzanms aTOMHBIX OpOUTaNIEH.

16. IloHsATHE O pacTBOpaXx, KiacCU(UKAIHS, PACTBOPHUMOCTD.

17. Teopuu pacTBOpOB.

18. CmocoOsI BEIpakeHUS KOHIIEHTPAIUH PacTBOPOB (®, 00.%, Cy, Cy, Cm, T).

19. OcHOBHBIE TONOXKEHHUS TEOPUH AIIEKTPOIMTHIECKON amcconmarmu. CTeneHb W KOHCTAaHTa
JIICCOITHALINH.

20. 3akon pazbaBnenus OctBanbaa. [IOHATHE O CHUTBHBIX U CJIA0BIX dJIEKTPOJTUTAX.

21. CunbHble 35eKkTponuThl. Teopus Jlebas-Xiokkems, Kod(QQUIMEHT aKTHBHOCTH, MOHHAS CHJIa
PacTBOPOB.

22. Cna0sle 31eKTponuThl. [Ipon3BeieHre pacTBOPUMOCTH.

23. Teopuu KHCIOT U OCHOBaHMH: T. AppeHuyca, T. bpencrena- Jloypu, 1. JIstouca, 1. Ilupcona.
24. HoHHOe npou3BeIeHIE BOIbl, BOJOPOIHBIN U THAPOKCUIIBHBIN TTOKa3aTeNb.

25. TI'maponus coneit. CTeneHb U KOHCTAHTA THPOJIN3A.

26. OcHoBHbIe nonoXxeHust Teopun OBP.

27. Mertonsl pacueTa OKHCIUTEIbHO-BOCCTAHOBHTENBEHBIX PEAKIIHA: METOJ JJIIEKTPOHHOTO OaraHca.
28. OCHOBHBIC OKHCIHWTEIH W BOCCTAaHOBUTEIH. BimsHWE peaknuu cpeasl Ha IIOBEACHUE
OKHCTHUTENeH. PacueT SKBUBaJICHTHON MacChl OKUCITUTEIIS.

29 Xummueckas TepMmoanHamuKa. OCHOBHBIE TOHATHS (cucteMa, (asa). TepMoamHaMUdecKue
mapaMeTpsl U PYHKIIUN COCTOSTHHUS.

30.IlepBBIii 3aKOH TEPMOAWHAMMKHM M €ro pa3iauyHble (opMyIHpoBKH. [IprMeHeHHe 3aKOHa K
HU30T€PMHYIECKOMY, H300apHOMY, H30XOPHOMY IPOIECCAM.

31.Bropoii 3aK0H TEPMOJMHAMUKHU U €0 Pa3IudHble (JOPMYITUPOBKY.

32. Tepmoxumus. 3akoH ['ecca. Crangaptabie ycnoBusa. CrnenctBust u3 3akona [ecca. Temora
00pa3oBaHKs U TEIJIOTAa CrOPAHUs XMMHUYECKHX BellecTB. Pacyer TermioBoro addekra peakiuu.
33.0HTponusi W ee H3MEHEHHs B OOpaTHMMBIX M HeoOpaTUMbIX Ipoueccax. CraTucThyeckas
MHTEPIPETANNS SHTPOIHH.
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34.0ueprus ['mb6ca (G) m cBobomguas sHeprust [enmbmromsua (F). M3meHenme wuso0apHO-
n3orepmudeckoro moreHnuana (AG) W HM30XOpHO-M30TepMHUYeckoro mnorteHnuana (AF) mms
00paTHMBIX U HEOOPATUMBIX CaAMOIIPOU3BOJILHBIX TPOLECCOB.

35.XuMu4eckoe paBHOBECHE U €r0 OCHOBHbIE YClOBHs. KOHCTaHTa XMMHUYECKOTO pPaBHOBECHS.
3aBUCUMOCTb KOHCTAHTBI XMMUYECKOT0 paBHOBecHs oT Temneparypsl. [Ipuniun Jle-Ilarense.

36. Xumuyeckas kuHetuka. CKOpOCTh peakuuu. MoJaeKyIsipHOCTb U NOPSA0K PEaKIUH.
37.3aBHUCUMOCTh KOHCTAHTBI CKOPOCTH PEAKIUH OT TEMIEpaTypsl. M3MeHeHne SHEPTHUH CHCTEMBI B
XOZI€ peaKInu. JHEPTHUs aKTHBALIUH.

38.BiusiHue TemnepaTypbl Ha CKOPOCTh XUMUYECKOM peakuu. Y paBHEHUE AppEHHNyCa, €T0 aHAIM3.
39.BiusHME KOHIICHTPAUH Ha CKOPOCTh XUMHUECKOW peakuuu. Y paBHeHue 3/IM, ero ananms.
40.Karammz. O0mmit MexaHu3M IeHCTBHA KaTann3aTopoB. OepMEeHTaTHBHEIA KaTaln3.

41.Kakwue Bechl U IOCYy/Ia UCIIONB3YIOTCS IS IPUTOTOBIICHHUS PACTBOPOB C TOYHON KOHIIEHTpAIHen?
MounsipHasi KOHIIEHTpAIUsl SKBUBAJIEHTA. BhIUKCINTE HOPMAIBLHOCTh pacTBopa, B 100 M KoTOporo
conepxurcs 0,49 r cepHOI KHCIIOTHL.

42.Kaxk npaBUIBHO IPUTOTOBUTH TUTPOBaHHKIHN pacTBop? Kak npurotosuts 100 Ma 0,1H. pacTBOpa
u3 1H. pacTBOpa COISHOM KUCIOTHI?

43. XapakTepucTHKa s-,p-,d-31eMeHToB 1o nosoxkenuto B [1C3.

44. Jlaiite oOmyro xapakrepuctuky oiemeHta Ca (ctpoeHue aToma, 3JeKTpoHHas (opmyia,
BAJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HAXOXK/ICHHE B
HpPUPOJE, TOIyYCHNE U TIPIMEHEHUE COEANHEHUH).

45. Mafite oOmyro XapakTepHCTHKy dieMeHTa N (CTpoeHHe aTroma, 3JEeKTpOHHas (opmyna,
BAJICHTHBIC BO3MO)KHOCTH, CTCIIEHb OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HaXOXKICHHE B
MIPUPOJIE, MOTyYeHHE U NPUMEHEHNE COCINHECHNUH).

46. [laiite oOmyro xapakTepucTuky odiemeHta K (cTtpoeHue aroma, dieKTpoHHas (opmyia,
BaJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKMCJIEHHS, OCHOBHBIE XUMHUECKHE CBOICTBA, HAXOXJEHHE B
IpUPOJE, MOITydYeHUE U IPUMEHEHUE COeTUHEHHUIN).

47. Jlaiite oOIIyI0 XapaKTEPUCTHKY »3ieMeHTa Mg (CTpoeHHe aToma, JJIEKTPOHHAs (opmyia,
BaJICHTHBIC BO3MOXKHOCTH, CTEIEHb OKMCJIEHHS, OCHOBHBIE XUMHUECKHE CBOIICTBA, HAaXOXJEHHE B
IpUpPOE, MOITydYeHUE U IPUMEHEHUE COeTUHECHHUIN).

48. Jlatite oOmIyr0 XapaKTEpHUCTHKY »dieMeHTa Mn (CTpoeHHE aToMma, JJIEKTPOHHAs (opMmyda,
BAJICHTHBIC BO3MO)KHOCTH, CTCIIEHb OKHCICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HaXOXK/ICHHE B
MIPUpPOJIE, MOTyYeHHE U IPUMEHEHNE COSMHCHNUH).

49. Jatite oOmIyr0 xapaKTepuCTHKy »dJeMmeHTa Ni (CTpoeHHe aToMma, JIJIEKTpOoHHas (opMmyda,
BAJICHTHBIC BO3MOXKHOCTH, CTCIIEHb OKHCIICHHs, OCHOBHBIE XUMHYECKHE CBOWCTBA, HaXOXK/ICHHE B
MIPUpPOJIe, MOTyUYeHHE U NPUMEHEHNE COSNHEHNUH).

50. Jlaiite oOmIyr0 XapakTepUCTHKY d3JieMeHTa S (CTpOCHHE aToMa, JJIEKTpPOHHAas ¢GopmyIa,
BaJICHTHBIC BO3MOXKHOCTH, CTCIIEHb OKHCJICHHS, OCHOBHBIC XHMHUYECKHE CBOICTBA, HAXOXIEHHE B
IpUpPOAE, TOIydYeHHE U IPUMEHEHNE COeTUHCHHUI).

51. Jlaiite oOmyr0 XapakTepUCTHKYy d3JieMeHTa P (CTpoeHue aToma, 3JIeKTpoHHas ¢GopmyIa,
BaJICHTHBIC BO3MOXKHOCTH, CTEIIEHb OKHCJICHHS, OCHOBHBIC XHMHUYECKHE CBOICTBA, HaXOXICHHE B
MIpUpOJIe, NOTyUYCHUE U NPUMEHEHNE COSANHEHHUH).

52. Haiite oburyto xapaktepucTuky dmementa Cd (cTtpoenue aroma, 3jeKTpoHHas (opmyia,
BaJICHTHBIE BO3MOXKHOCTHU, CTEIIEHb OKHCJIECHHUS, OCHOBHBIE XUMHUUYECKUE CBOIICTBA, HAXOXJIEHHE B
MIpUpOJIe, NOTyuYeHHE U NPUMEHEHNE COSMHEHNH).

53. Jaiite oOLIyI0 XapaKTEpUCTUKYy osieMeHTa Pb (cTpoeHme aroma, anekTpoHHas (opmya,
BaJICHTHBIE BO3MOXKHOCTHU, CTEIIEHb OKHCJIECHHUS, OCHOBHBIE XUMHUUECKUE CBOIICTBA, HAXOXIEHHE B
MIPUpPOJIE, MOTyUYeHUE U IPUMEHEHNE COSINHECHNUH).

54. Haiite oOuIyro xapakTepucTUKy dsnemMeHTa Hg (cTpoeHme aToma, dieKTpoHHas ¢opmyia,
BaJICHTHBIC BO3MOXHOCTH, CTEIICHb OKHCIICHUS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKACHHE B
MIPUPOJIE, MOTyUYCHHE U IPUMEHEHNE COSINHEHNUH).

55. Jlaiite obmryro xapakTepucTuky dnemeHTa Cs (cTpoeHHe aToMma, 3JeKTpOHHas (opMmyda,
BaJICHTHBIE BO3MOXHOCTH, CTEIICHb OKHCIICHUS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKACHHE B
NIpUpO/JE, NOTyUCHUE U IPUMEHEHUE COSAUHCHUI).

56. Maiite oOlIyl0 XapakTepucTuky odnemeHTa Al (cTpoeHme aroma, 3JeKTpoHHas (opmyia,
BaJICHTHBIC BO3MOXKHOCTH, CTEIEHb OKMCJIEHHUS, OCHOBHBIC XUMHUECKHE CBOICTBA, HaXOXJEHHE B
IpUpOJE, MONydYeHUE U IPUMEHEHUE COeTUHEHHUIN).

57. Haiite xapaktepucTuky siemeHTa No 25: MOJIO)KEHHE B MEPUOJUUYECKON CHCTEME, CTPOEHHUE
aToMa, CBOICTBA OKCUIOB U THIPOKCUIOB.

58. KommuiekcHble coeaunenus. Teopust Bepuepa.

59. HomenknaTypa u Kiaccu(puKanus KOMIUIEKCHBIX COSANHEHHH.

60. lncconuanusi KOMIUIEKCHBIX coeAuHEeHNH. KoHCTaHTa cTOMKOCTH ¥ HECTOMKOCTH KOMILJIEKCHOTO
HOHa.

61. 3axoH skBHMBaJeHTOB. XJIOpUA MeTaIa coaepkut 69% xaopa, aToMHasi Macca MeTajjla paBHa
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47,90. Boruncnute SKBUBAJICHTHYIO Maccy MeTalljla U €ro BaJEeHTHOCTb.

62. JIByxBaJeHTHBII1 MeTaml Maccod 6,5 T. BBITECHSET W3 KHUCIOTH 2,24 1 Bomopoaa (H.Y.).
Hcnonb3ys 3aKOH SKBHBAJICHTOB, BBIYUCIIUTE aTOMHYIO Maccy Metaiuia. Kakoii ato metami?

63. Ilepeuncaure KUCIOPOACOAEPIKAINE KUCIOTH a30oTa. Hanummre GopmyIisl Tuxpomara Kajius 1
rugpooprodocdara amoMHHUS, H300pasure uX Tpaduuecku. Jlalite Ha3BaHWE W HAIUIIUTE
rpaduyeckyro ¢popmyiy coian Cu(HSO3)s.

64. O0BsACHUTE, MOXKET JI COJITHAS KUCJIOTa 00pa30BBIBATH KHCIBIC COJIA MPH B3aUMOJCHCTBHH CO
menodamu. Hamwmure ¢opmynsl HuTpata nurnapokcoxenesa (III) m rugpoxapOonaTta mHHKA,
n300pa3uTe ux rpaduuecKky.

65. Beruncanre MaccOBYHO JONIO, MOJSPHYIO KOHIICHTPAIMIO W MOJSIPHYIO KOHIICHTPAIUIO
SKBHBAJCHTa PacTBOpa MUTHEBOH coxbl, B 0,02 1 xotoporo comepxwurcs 16,96 © pacTBOpeHHOTO
BEIIEeCTBA, INIOTHOCTH pacTBopa 1,08 r/mir.

66.25 mn 10%-noro pacteopa HC1 ¢ mmotHocteio 1,05 r/mn pasbaBunu Bogod g0 500 Mot
Brruncnure pH paz6aBneHHOro pacTBopa, npuHUMas o = 1.

67.CocraBbTe ypaBHEHHE JHCCOLMALMKM CyjibdaTa T'HIPOKCOKAIBLMS, XJIOPHOM KHCIOTHI,
runpokcuaa ceunia (II). B xakom HampaBieHMM CMECTHTCS paBHOBECHE NpH J100aBICHUH CEpHOU
KUCJIOTBI K pAacTBOPY THIPOKCH/a CBUHLA?

68. pH pacTBOpa yKCyCHOI KUCIOTHI paBeH 3. OnpeneiauTb MOJSPHYIO U MOJISIPHYIO KOHIIEHTPAIHIO
SKBUBAIEHTa pacTBopa KucioThl, (Kcmscoon=1,8-107).

69. BerancianTe SKBUBAJICHTHI OKHCIHUTEICH M BOCCTAHOBUTENEH M yKa3aTh THUI OKHCIHUTEIBHO-
BoccTaHoBuTeNbHOU peakiun: KOH + Cl,—

70.Camnr o 200 MJ1 pacTBOPOB COJISTHOH KHCIIOTBHI ¢ MaccoBout joneit 0,38 m murotHOCTHIO 1,18
r/em® u ¢ MaccoBoit goneii 0,18 u miotHOCTEIO 1,09 T/cM?. TTomydeHHBIH pacTBOP pa30aBHIU BOJOI
Jo 1 1. Onpenenuts pH nomxy4deHHOro pacTBoOpa.

71.Kakue u3 coneit — cynbdar xpoma (III), cynpdua xamusi, XJopua HaTpus - IOABEPraroTCs
rugponuszy? CoctaBbTe HOHHBIE I MOJIEKYJISIPHBIC YPaBHEHHS THAPOIIN3a.

72.Pazoepure ctpoenue komiuiekcHou comu  [Ni(H20)sCN] Cl. Onpepenute 3apsi HOHA
KOMIUIEKCO00pazoBaress, ero KOOPAMHAIMOHHOE YHCIIO, YKQKUTE THUIBI XMMHUYECKOH CBS3H M
JICCOIMAIUIO B BOJHOM PacTBOpE.

73.Ecth nu paznanuue B okucneHud Cr’t B kucnoil m menodnoil cpege? CocTaBbTe ypaBHEHHS
peakiuii.

74.Cxompko Mn 20%-HOTO pactBOpa emkoro Hatpa (p=1,2 r/mm) Tpedyercs Ui MOIHOTO
pacTBopeHus 5,2 r xpoma?

75.Ha tutpoBanue 15 mu pactBopa NaOH 3arpageno 20 mur 0,09 M pactBopa HCI. Onpenenure
Maccy menoun B 500 M1 3TOro pactBopa.

76. Cxonpko noTpeOyeTcs rpaMMOB HUTpaTa cepebpa Ui OCaKACHHS XJIOPHUA-HOHOB u3 200 mi
0,1 M pacTBOpa CONISTHOM KUCIOTHL.

77. BelunciuTe Maccy HaBECKHM JUIsi NPUTOTOBJIICHUS CaHTHHOPMAJIBHOTO PAacTBOpa THAPOKCHIA
Kajpius o0bemMoM 500 mit.

78. CocTaBbTe OKHCIHMTENBHO-BOCCTAaHOBHUTENBHYIO peakuuio KMnOs; + HCl—...., ykaxunte
OKHCIIUTENb, BOCCTAHOBUTEID, MPOIIECC BOCCTAHOBIICHUS U OKHCIICHUS.

79. Peaknus Beipaxaetcs cxemoii: HC1+CrO; = Cl, + CrCl; + H,O

CocraBbTe 3JCKTPOHHOE ypaBHeHHE. PaccTaBbTe K0I(D(UIIMCHTHI B ypaBHCHUU pEAKIUH.
VYkaxure, Kakoe BEIICCTBO SBJSICTCA OKUCIUTENIEM, KaKOe - BOCCTAHOBUTEICM;, KaKOE
BEIIIECTBO OKUCISCTCS, KAKOE - BOCCTAHABJIMBACTCS.

80. Peakius Beipaxaercs cxemoit: Cd + KMnO4 +H>SO4 = CdSO4+ MnSO4 +K>S04 + H,O

CocraBbTe 3JCKTPOHHOE ypaBHeHHE. PaccTaBbTe K03(D(UIMCHTHI B ypaBHCHUU pEAKIUH.
VYkaxure, Kakoe BEHICCTBO SBJSICTCA OKHUCIUTENIEM, KaKOe - BOCCTAHOBUTEICM;, KaKOe
BEIIIECTBO OKUCISCTCS, KAKOE - BOCCTAHABIUBACTCS.

81. Hannmure peakuuu runpoiusa coieit: NaxCOs, CuSOs, (NH4),COs.

82.Ompenenute pH  nHaceimennoro  pactBopa  Mg(OH),, ecim  Bemmumna I[P =
6,8-10°12,

83.TlepeuncnuTe KHUCIOPOICOAEPKAIIME KHCIOTHI XJopa. JlaiiTe Ha3BaHWE W HANMIINATE
rpaduaeckyio popmyy com Cu(ClO3)s.

84. BerancnnTe MOIAPHOCTH U HOpMaIbHOCTE 49%-HoTr0 p-paH3PO4 (p=1,33 r/mi).

85.pH pacreopa paBna 4,0. Beruucaurs [H] u [OH].

86.3,2r ochoproii kucnotsl copepxkutcs B 100 mu pactBopa. Onpenenuts CH., C % (p=1,0r/mi).
87.Onmpenenuts pH pactBOpa, B lim koroporo coaepxwurcs 0,1t NaOH. Juccomumaruio menodu
CUHUTATh MOJHOM.

88. Kak u3menutcs ckopocts peakiuu 2CO + O, = 2CO,, eciii 00beM Ta30BOI CMECH YMEHBIIIUTh B
2 paza.

89. Ckonbko snutpos 0,1 H. pactBopa AgNO; Heobxoaumo aisi oOMeHHOM peaknuu ¢ 0,51 0,2 H.
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pactopa AlCl3 ?
90.TIpn oxnaxaenun 300r 15%-HOro p-pa yacTb PaCTBOPEHHOrO BELIECTBA BBINAJNA B OCANOK, U
KOHIIEHTpalus pacTBopa cTajna paBHoll §%. UeMy paBHa Macca BBINABIIErO B 0CaA0K BellecTBa?

[IIkaya u KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIONIErocs MPEJCTaBICHBI B TAOIHUIIE.

Kajia Kpurepuu oneHnBanus
Onenka 5 - 00y4aIOUTHIiCs TIOJTHO YCBOMII YIEOHBIN MaTepHal;
(oTI9HO) - MMOKA3bIBACT 3HAHUE OCHOBHBIX MOHITHI JUCIUILIHHEI, TPAMOTHO TOJIB3YETCSI TCPMUHOJIOTHEH;

- NPOSBISIET YMEHHE aHAIN3UPOBaTh U 00001aTh MH(GOPMAIMIO, HABBIKA CBS3HOI'O OINMCAHMS
SIBIIGHUH U MPOLIECCOB;

- JEeMOHCTpUpYeT yMEHHe H3JaraTb  MaTepual B  ONpPEAEIEHHOH  JOrM4YecKoi
MOCJIE0BAaTEILHOCTY;

- MIOKa3bIBa€T YMEHHUE WILTIOCTPUPOBATE TEOPETUUECKUE NTOJIOKEHHSI KOHKPETHBIMU IPUMEpaMU;
- IEMOHCTPHUPYET CHOPMHUPOBAHHOCT M yCTOMYMBOCTh 3HAHNH, YMCHU 1 HABBIKOB;

- MOTYT OBITh JOMYILICHBI 0JIHa—/IBE HETOUHOCTH P OCBEIIEHUH BTOPOCTENIEHHBIX BOIIPOCOB.

Orenka 4 - OTBET yJIOBJETBOPSET B OCHOBHOM TPEOOBAaHMSM Ha OLICHKY «5», HO MPU 3TOM HMEET MECTO
(xoporo) OJIMH U3 HEJIOCTATKOB:

- B YCBOGHHH Y4eOHOI'0 MaTepuaia AOMyIeHbI MPoOeIibl, He HCKa3UBILIUE COACPIKAHNE OTBETA;

- B U3JIOXKCHUH MaTepUasia IOMYyIIeHbl HE3HAUYUTEIbHbIE HETOYHOCTH.

Orenka 3 - 3HaHHE OCHOBHOTO MPOTPAMMHOTO MaTepHajla B MHHHMAaJbHOM OOBEMe, MHOTPEIIHOCTH
(YIOBIETBOPUTEIHHO) HENPUHILMIIMAIBHOTO XapakTepa B OTBETE Ha HK3aMeHe: HEMOJHO WIM HeNocjeA0BaTeIbHO
PACKPBITO COZIepIKaHKe MaTepualia, HO MOKa3aHo 00Iee MOHUMAaHKUE BOTIPOCOB;

- UMEIUCh 3aTPyIHCHHS WX JOMYIICHB ONIMOKH B ONPEACICHUU MOHSATHH, HCIOJIH30BAHUU
TEPMHUHOJIOT UM, ONTUCAHUHU SBJIEHUH U MPOLIECCOB, UCTIPABJICHHBIE MOCJIE HABOSIIUX BOPOCOB;

- BBISIBIICHA HEOCTATOYHAS C(POPMUPOBAHHOCTH 3HAHWW, YMCHUH U HABBIKOB, O0OYYAIOIIMICS HE
MO>KET IPUMEHUTH TEOPUIO B HOBOM CUTYaIlUH.

Orenka 2 - MpoOeNBl B 3HAHHUSAX OCHOBHOTO MPOTPaMMHOTO MaTepHaia, MPUHIMIHANGHBIC OUTHOKHA TpU
(HEYTOBJIETBOPUTEIHHO) | OTBETE HA BOMPOCHI,
- oOHapyXeHO HE3HaHWE WM HETIOHUMaHue OOJIbIIEH, min Hanbosiee BaKHOW YacTH y4eOHOTO
Mmarepuara,
- JIONyIICHbI OIIMOKH B OMNpPEJCICHUM MOHITHN, NPU HCIOJIHL30BAHUH TEPMUHOJIOTHH, B
ONUCAHUM SIBIICHUH M TPOLECCOB, KOTOPHIE HE HCIPABJICHBI MOCIEC HECKOJBKUX HABOISIIUX
BOIIPOCOB;
- He C()OPMHUPOBAHBI KOMIIETCHIIMU, OTCYTCTBYIOT COOTBETCTBYIOIINE 3HAHUS, YMCHHS U HABBIKH.

4.2.2 3ayer

3ayer sBusercs (HOpPMOM  OIEHKM KadecTBa  OCBOCHHUS  OOyYaroIIUMCS  OCHOBHOM
npodeccuoHaIbHON 00pa30BaTENbHON MPOrpaMMBI MO pazjenaM AucuuIuMHEL [1o pesynbraTam 3aueta
00y4aroIeMycsi BEICTABIISIETCS OLCHKA «3a4TEHO» HITU «HE 3aUTCHOM.

3ayerT NOPOBOJAUTCA 1O OKOHYAHMM YTEHUS JIEKIUM ¥  BBIIOJHEHUS J1a0OpaTOPHBIX
(MpaKTHUUECKUX) 3aHATHH. 3aueT NPUHUMAETCS NpPenojaBaTesIMH, MPOBOJMBIIMMHU JaOOpaTOpHbIE
(mpakTHUYECKUE) 3aHATUSA, WIM YUTAIOUIMMU JIEKIMH MO JAaHHOM aucuuiuinHe. B cimyuae oTcyTcTBHS
BEIYyILIETr0 IpernojaBaTess 3a4eT IPUHUMACTCA IIPEIOJaBaTelIeM, HA3HAYEHHBIM pacCHOpPsLKECHUEM
3aBenyrouero kageapoi. C pasperieHus 3aBeqyromero kadeapoil Ha 3ayere MOXET NMPUCYTCTBOBATbH
npernoaBaTens Kadeapsl, IPUBICYSHHBIN /I TOMOIIH B IPHEME 3a4eTa.

[IpucyrcTBHe Ha 3aueTe mpemnogaBareneidl ¢ Jpyrux kadenp 0e3 COOTBETCTBYIOLIETO
pacropspKeHHus. peKTopa, MPOpeKTopa Mo y4eOHOH pabore, BOCIUTATEIbHON paboTe W MOJIOIEKHOM
MOJUTUKY WM 3aMeCTUTENs AupekTopa MHcTUTyTa 10 yueOHOH paboTe He T0MyCKaeTcs.

@DopMbI MPOBECHHS 3a4eTa - YCTHBIA ONMPOC WM TECTUPOBAHHE ONpEAesIoTcs Kadeapoil u
JIOBOJIATCS 10 CBEJIEHNs 00yUaroIIMXCsl B Ha4ae ceMecTpa.

s mpoBeneHus 3adeTa BENyIIMM IPENOAABATENIb HAKaHYHE IIOJy4aeT B CEKpeTapuare
OUPEKTOpaTa 3a4€THO-2K3aMEHAILMOHHYIO0 BEIOMOCTb, KOTOpas BO3BPAILAETCS B IHUPEKTOpAT IOCIE
OKOHYAHMS MEPOIPUATHUS B IEHb NIPOBEACHUS 3a4eTa WIM YTPOM CIIEAYIOIIETO JHS.
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Bo Bpems 3aueta oOyvaromniyiecss MOTYT MOJIb30BAThCS C Pa3pelIeHHs BEIyIIEro MmpenogaBaTens
CIPAaBOYHON M HOPMATHBHOU JIUTEPATYPOU, APYTUMHU TTOCOOUSIMH U TEXHUUYECKUMU CPEICTBAMH.

Bpemst moaroToBku oTBeTa B YCTHOU (hopMe MpH clladue 3auera JOJDKHO COCTaBIATh He MeHee 20
MUHYT (IO KETaHHWIO O0YYaroIerocsi OTBET MOXKET ObITh JOCPOYHBIM). Bpemsi oTBeta - He Ooiee 5
MUHYT.

[IpenogaBaTento mpeaoCcTaBIseTCS MPABO 3a/1aBaTh OOYYAIOIIMMCS JTOMOJHUTEIBHBIE BOTIPOCH! B
pamMKax nporpamMMbl JUCHUTIINHBL.

KauecTBeHHast OLlIEHKa «3a4TE€HO», BHECEHHas B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb,
SBJIIETCS PE3YJIBTATOM YCIICITHOTO YCBOCHHS y4eOHOTO MaTepHaia.

[IpenonaBaTenu HeCcyT MNEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U TOYHOCTh
BHECEHHUSl 3amucel o pe3yjpTaTax TMPOMEKYTOYHOM aTTecTalid B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTb.

Ecnu oOyuwaromuiicst sSBUJICS Ha 3a4eT U OTKA3ajCs OT MPOXOXKIEHUS aTTeCTallMd B CBSI3U C
HETMOATOTOBIEHHOCThIO, TO B 3a4€THO-IK3aMEHALIMOHHYIO BEIOMOCTh €My BBICTABIISIETCS OLICHKA «HE
3a4TEHOY.

HesiBka Ha 3aueT oTMeYaeTcsl B 3a4€THO-3K3aMEHAIIMOHHOW BEJIOMOCTH CIIOBAMH «HE SIBUIICSD.

Hapymnienne IuCHUIUIMHBI, CIHUCHIBAaHUE, MCIIOJIB30BaHHE OOYYAIONIMMHCS Hepa3pelIeHHbIX
MEYATHBIX M PYKOIMCHBIX MAaTEpHUaoB, MOOWIBHBIX TelNe(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JIPYTUX BUI0B JUYHON KOMMYHHUKAIIMOHHOM M KOMITBIOTEPHON TEXHUKU BO
BpeMs 3adera 3ampeiieHo. B ciaydyae HapylieHus 3TOro TpeOOBaHUS MpenojaBareilb 00s3aH YIalUTh
oOyuJarolerocsi 3 ay IMTOPUU U MPOCTABUTH EMY B BEIOMOCTHU OLICHKY «HE 3a4TE€HOY.

OOyyarommmcsi, He CHABIIMM 3a4eT B YCTAHOBIEHHBIC CPOKU IO YBAXKHUTEIHHOW MpPUYUHE,
WHIUBUAYaTbHbIE CPOKU IIPOBEJCHUS 3aU€Ta ONpeAesaoTcs JupekTopoM MHCTUTYTA.

OOyuyaroruecs, HMMEIOIINE aKaJeMUYEeCKYI0 3aI0JDKEHHOCTh, CHIAlOT 3a4eT B  CPOKH,
ompezenseMble YHUBepcUTeTOM. MHpopmanuss o JIMKBUJAIMH 33J0/DKEHHOCTH OTMEuYaeTcss B
9K3aMEHAIIMOHHOM JIUCTE.

Jlonyckaercst ¢ paspeuienusi aupektopa MHCTHTyTa M JOCpOYHas chada 3aueTa C 3aluChio
pPEe3yIbTATOB B HK3aMEHAIIMOHHBIH JIUCT.

WuBanuapl ¥ Juna ¢ OrpaHUYECHHBIMH BO3MOXKHOCTSIMHM 3/10POBbSI MOTYT CllaBaTh 3a4ye€Thl B
CPOKH, YCTAaHOBJICHHBIE WHIWBHIyaIbHBIM Y4YeOHBIM TUIaHOM. VIHBamWIbl W JHIA C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbsI, UMEIOLINE HApYLICHHUs] ONOPHO-BUTATEIBLHOTO anmnapara, TOMyCcKarTcs Ha
aTTECTAI[MOHHBIC UCTIBITAHUS B COITPOBOXKIEHUU ACCUCTEHTOB-COMPOBOKIAOIINX.

[Ipouenypa mnpoBeneHUsT NPOMEXKYTOUHOM aTTecTallud MJi OCOOBIX CIIy4aeB H3JIOKEHAa B
«ITonoxeHnn 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHON aTTeCTallud OOYYarOMINXCs IO
OIIOIl OakanaBpumata, crnenuanurera u Maructparypely @OI'BOY BO IOxHo-Ypansckuit ['AY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 r.).

Bonpocs! piis 3auera

Or1eHOYHBIE CPENICTBA Kon 1 HanmeHnoBanue
WHJIIKaTopa
TuroBble KOHTPOJIBbHBIC 3aJaHUS U (WIN) UHBIE MaTepUaIbl, HCOOXOAUMBIC ISl OLIEHKH 3HAHWH, KOMIICTEHITHH
YMEHUH, HAaBBIKOB M (WJIM) OIBITA JAEATEIBHOCTH, XapaKTepU3YIOMUX C(HOPMUPOBAHHOCTD
KOMIIETEHIINH B MPOIIECCE OCBOCHHS ANUCIUILUINHBI
1. AHanuTHYECKHE 3a/1a4U W TPUHIUIEI aHATUTHUECKUX ONPEICICHNUI. Ua-1 OTIK-1
2. Knaccudukanys aHaTUTHYECKUX METOIOB aHAIH3A. Pemacr THIOBBLE
3. YpoBHM OpraHM3alUM aHATMTHYECKOTO Nporecca. BUIbl aHATMTHYECKUX peaKkiuii. saxaun
4. Craauy aHaJIMTUYECKOTO Ipoliecca. o
poheCCHOHATBHOMN
5. TlorpemHocty, BO3HUKAIOIIUE HAa Pa3HBIX CTauaX aHaiuu3a. CucreMaTHyeckue
. JIeSITEIbHOCTH Ha
norpemHocty. CirydaiiHble TIOTPELIHOCTH. .
OCHOBE 3HAHUH
6. Xwumunueckas nocyna. [lonroroBka mocys k pabore.
OCHOBHBIX 3aKOHOB
7. Bumel peakTUBOB, MpaBWiIa pabOTHI C PEaKTHBAMH.
MaTeMaTHYECKHX,
8. Kiaccudukanms MeTo10B KOJTMIECTBEHHOTO aHAIN3a.
. €CTECTBEHHOHAYYHBIX
9. TI'paBumerpuyeckuii aHanu3. TeopeTuueckre OCHOBBI METOA.
JICIUTIIAH c
10. Ot60p mpob, MPOOOTIOATOTOBKA B BECOBOM aHAIIH3E.
MIPUMEHEHNEM
11. Ocaxnenne. Beibop ocaantens.
HHPOPMAIHOHHO-
12. ®unbrpoBanue. I[IpoMbiBaHue ocaaka.
KOMMYHHUKAIIMOHHBIX
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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.

BeicymmBaHue 1 mpokanuBaHUe ocajika. B3pennBaHue.

Brruucnenue B BecoBoM aHanuse. I[lpumeHenue Meroaa.

Omnpenenenne 1 Kaccu(pUKaIns METOA0B 0OBEMHOT0 aHAIN3a.

OCHOBHBIE TI0JIOXKEHUS] THTPUMETPHH.

CrangapTHble pacTBOpHI. TpeOoBaHUs K CTaHIaPTHBIM BEIIECTBAM.

TexHrKa NPUrOTOBJICHHST PACTBOPOB.

Wnnnkanus. Bugsr mHEInKaTOpoB. BRIOOP HHANKATOPOB.

Bunsl TutpoBanus. TexHIKa MPOBEACHUS THTPOBAHHUS.

TOYHOCTh TUTPUMETPUUECKUX ONPEACICHUI.

Brrancienus B THTpUMETPHYECKOM aHAH3E.

Merton meitrpanuzann. Ctannaptaslie pacTBopbl. Uaaukanus. [IpuMmenenue.

Mertox nepmanranaromerpun. CtanmaptHsie pacTBopbl. Uaankanus. [IpuMenenme.
Merton itogometpuu. CtanaapTHele pacTBopsl. Maaukamus. [Ipumenenue.

Merton kommiekcoHoMeTpuu. CtangapTHble pacTBopbl. MHnukarms. IIpumenenue.
WHcTpyMeHTanbHble  METOABl  aHaiM3a, UX  KiIacCU(pHUKauuss ¥ OCHOBHBIC
XapaKTepUCTUKH.

Ontrueckue MeTobl. Kinaccudukaius MeTo1oB.

®dorokonopumeTpusi. TeopeTHueckue OCHOBBI MeTona. Y paBHeHue byrepa-JlambGepra-
Bepa.

Mertonb! pacuéTa KOHIIGHTPAIUi B (POTOKOIOPUMETPHH.

YCcTpoRCTBO M IPHHIUIT paboTHl (poTokoopuMerpa KOK - 2.

JltoMuHecieHTHBI — aHam3. TeopeTHYecKue OCHOBBI  METOJA.

HecniextpanbHble onTHdeckne MeTo bl PedpakromeTpusi. MUKpOCKOIIHSI.
Ionspumerpus.

OO1ast XapaKTepHCTHKA U KITACCU(PUKALHS HIIEKTPOXUMHYECKHX METOJIOB aHAJIN3a.
INorennuomerpus. TeopeTuueckue OCHOBEI METOAA.

[Tpumenenne u cxema npubopa pH -merpa.

Metonpl xpomarorpadudeckoro aHamza. Knaccndukamms xpomaTorpaguueckiux METOJIOB.
ITpumenenue.

B wmepnyto konmby émxocteio 100 mu mepenecnu 0,6504 T mpomakKHOW IMaBETIEBOM
KHCIIOTBI, PAaCTBOPIJIA M OB 00BbEM pacTBopa 0 MeTKH. [Tumerkoit 6pamu mo 10,00
MJI TIoJydeHHoro pactBopa u TupoBamu 0,1026 H. pacTBOpOM THAPOKCHIA HATPHSI,
pacxoa KOTOpOTO B cpefHeM cocTaBmwi 9,85 mi. OnpenenuTe MPOIEHTHOE COACpKaHHE
H,C,04° 2H,O B miaBeneBoii KUCIIOTE.

Beraucnute THTp pabodero pactBopa To ompenensseMoMmy BemiectBy: 1H.NaOH;
TnaonM2 S04

Bemuncanre tHTp pabodero pactBopa mo ompenensieMmoMy BemiectBy: 0,5H.NaOH;
TnaonM2 S04

Ha neifrpanuzamuio 50 Ma pacTBopa KUCIOTHI u3pacxojgosaHo 25 miu 0,5 H. pacTBopa
menoud. YeMy paBHa HOpMaJIbHAs! KOHIIEHTPALUS PaCTBOPA KUCIIOTHI?

B 350 r Bomel pactBopeHo 50 T KpHCTaUIOTHApPATa. BBIUUCIHTH MacCOBYIO JIOJIO
KpucTayoruapata u 6e3BoHoro cynbdara xenesa (II) B pactBope.

Kakoit o6pem 36,5%-HOTO pactBOpa coisHOI Kucimotel (p=1,18 r/cM) HeobOxommumo
B3sTh 1715 ipurotoBienus 1000mir 0,1 M pactBopa?

Hanmmmre OBP  wMeromoMm 3reKTpoHHOTO —OanlaHCa, YKaXUTE OKHCIHTENb U
BocctaHoBHTENb: KMnO4 + KI+ Hy, SO4 — I + ...

Ha neifrpanuzamuio 20 Ma pacTBopa KUCIOTHI u3pacxogosaHo 15 miu 0,3 H. pacTtBOpa
menoun. YeMy paBHa HOpMaJIbHAs! KOHIIEHTPALUS PaCTBOPA KUCIIOTHI?

Ha neifrpanuzamuto 15 Ma pactBopa KUCIOTHI u3pacxogosaHo 25 miu 0,1 H. pacTtBOpa
menoun. YeMy paBHa HOpMaJIbHAs! KOHIIEHTPALUS PaCTBOPA KUCIIOTHI?

Konmentpanus cranpaptaoro pactBopa Cer = 0,25Mr/miI, ero ontuyeckas IIOTHOCTh
D¢ = 0,625, onTrueckas MIOTHOCTh aHanusupyemoro pactsopa Dy = 0,5. Ions3ysce
METOJIOM CpaBHEHUS, BEIYUCITHTH Cy, MT/MII.

Ompenenute 066éM 0,1 H. pactBopa KOH, HeoOXoauMbrii s HeWTpanu3amun 20 M
0,15 n. pactBopa HNO3

Ompenenutre maccy HCl B 500 mut, ecim Ha TUTpoBaHMEe 25 MII pacTBOpa COJISTHOM
kucnoThl 3aTpadeHo 20 mi 0,15 M pactBopa KOH.

IIpu tutpoBanun 15 M1 HNOs wmspacxomosano 20 miu 0,03 M pactBopa KOH. Uemy
paBHa Macca KUCIOTHI B 500 M.

Omnpenenure TUTP pacTBopa copepxkaumid 17,4 v cynbdara kanust (K2SO4) B 500 M.

Ha turpoBanue cepHoil kuciotel wu3pacxomoaHo 5,0 mu pactBopa KOH ¢ T KOH/
H>SO04 = 0.004900 r/ma. [Ipenenute Maccy CepHOH KUCIOTHI.

Ha neditpanmzanmio 25,0 ma pactBopa HCI n3BectHol KoHUIeHTpauuu nouwio 24,40 miu

TEXHOJIOTHH
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54.

55.

56.

57.

58.

11. NaOH. Beruuciure konnenrpauuto HCl & r/am® u T HCL

Omnpenenure tutp 0,1205 H. pacTBOpa CEpHOI KHCIOTHL.

Omnpenenure CKONBKO IPaMMOB IIEpMaHraHaTa Kajus MoTpedyercst Uil IPUTrOTOBICHUS
250 M1 0,05H. pacTBOpa 1JIs peakuK B KUCIIOH cpere.

PaccunraiiTe cyMMapHyr0 KOHIIGHTPAllMIO HOHOB KajbIMS W MarHus €ciu Ha
TutpoBanue 50,0 M1 BOABI U3pacxon0BaHo 5,25 MII pacTBopa TpHiIoHa b, TUTp KOTOpOro
pasen 0,008900 r/m.

KonnenTtpanus cranmaptHoro pactBopa Cer = 0,25Mr/Mi, ero onTmdeckas MIOTHOCTD
Der = 0,625, ontryeckas TUIOTHOCTh aHamM3upyemoro pactBopa Dy = 0,5. Tlonp3ysch
METOJIOM CpaBHEHHS, BEIYUCITHTH Cy, MT/MII.

Omnpenenure 00beMHYIO0 TOTIO (B %) YKCYCHOH KHCIIOTHI B PacTBOPE, MOIYYEHHOM IIPU

cmemmBanun 300 r 20% - vHoro u 600 r 15 %-HoTO

59. Omnpenenure TUTp pactBopa B 500 mn kotoporo copepxwurcs 0,025 sxBuUBajeHTa
ruapokcusa oapus.

60. PaccumraiiTe CyMMapHy[0 KOHIIEHTPAllMIO HOHOB KaJbIWS W MarHus €cliu Ha
TutpoBanue 10,0 M Boasl U3pacxonoBaHo 3,5 M pacTBopa TpuioHa b, TUTp KoToporo
pasen 0,007800 r/mi.

[lIxana u kpute

WU OIICHUBAHUSI OTBETA 00YUAIONIErocs MPECTaBICHBI B TAOIHUIIE.

IIkana

Kpurtepun onennpanus

O11eHKa «3a4YTEHOY

oOydaromuiicss TOKa3bIBaeT 3HAHME TPOTPAaMMHOIO MaTepHalia, YCBOEGHHE OCHOBHOW U
JIOTIONTHUTENHHON  JNUTEpaTypsl, PEKOMEHIOBAHHOW MPOTpaMMON  AWCIUIUINHBI, yMEHHE
MPAaBUJIBHO MPUMCHUTh YCBOCHHBIC 3HAHUS JUIS OOBSICHCHHS SBJICHUH W MPOIECCOB, BIAICET
HABBIKAMH Pa0OTHI ¢ U3MEPUTEIHLHBIMU TPUOOPAMU (JOMTyCKACTCS HAMYUEC MAJO3HAYUTEIBHBIX
OIMMOOK WM HEJOCTATOYHO TIONHOE PACKPBITHE COJACPKAHHS BOIPOCA, WM TOTPEIIHOCTH
HETPUHIMITHAIEHOTO XapaKTepa B OTBETE Ha BOTIPOCHI).

I[OHOHHI/ITCHBHBIM YCJIOBHUEM ITOJTYUYCHHUA OLICHKH «3a4YTCHO» MOT'YT CTaTh XOPOINHUE IMOKA3aTC/IN B
X0A€ MPOBEACHU S TEKYIICTO KOHTPOJIA M CUCTEMATUICCKAA aKTUBHAA pa60Ta Ha 3aHATHUAX

O1eHKa «HE 3aYTEHO»

mpoOesbl B 3HAHUAX, YMCHHUSAX W HABBIKAX MPUMCHEHUS OCHOBHOTO MPOTPAMMHOTO MaTepHaa,
MIPUHIIMIIHATGHBIC OIIMOKY IPH OTBETE HA BOMIPOCHI
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5. KOMIIVIEKT OHEHOYHBIX MATEPHUAJIOB

110 JUCHUIIIIMHE ((O6H_Ia}1 U HCOPraHUYCCKast XUMUS»
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Crenudukanms. . ..
TecToBBIE 3aMaHUA

COJEPXAHHE

Kitrouu K OIEHUBAHUIO TECTOBBIX BAMAHII . . .. vttt ettt ettt ettt teaaaeeeeeeeennnaaes
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HaunmenoBanune YI'C/YI'CH — 35.00.00 Cenbckoe, 1eCHOE B phIOHOE XO35HCTBO

1. Cnenudpuxanus
1.1 Ha3HaueHne KOMIUIEKTa OLIEHOYHBIX MaTtepuaioB (nainee — KOM)

Hamnpasnenue moaroroBku — 35.03.07 TexHoIOTHS MPOU3BOICTBA U ITEPEPabOTKHI
CEJIbCKOXO35IICTBEHHOU ITPOIyKIIUH

Hanpasnennocts — buotexHonorus npon3BoJCTBa U MEPepabOTKU CETbCKOX035CTBEHHON
POLYKIUU

1.2 HopmaTtuBHOE OCHOBaHHME O0TOOpA COEpKAHUS

1. ®enepanbHbIi rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN cTaHAapT Beicuiero oopasosanus (PI'OC

BO), yrBepxnénnsiii [Ipukazom Munucrepcta oopazoBanus u Hayku Poccuiickoii @eneparun
19.09.2017 r. Ne 939.

2. Ilpodeccronanbublil ctanaapT «CrienuaaucT B 00J1acTH OMOTEXHOJIOTHI TPOYKTOB TUTAHUSY,
yTBepkaeHHbIN [Ipukazom Muntpyna Poccun ot 24.09.2019 Ne 633H.

1.3 Pacnipenenenue T€CTOBBIX 3aaHUI MO0 KOMIETEHIIUAM

obmenpodecCuOHATBHBIX
JAUCHUIUIMH C IMTPUMCHCHUCM
nH(pOpMaIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHl.

Kon HaunmeHnoBaHme KOMIIETSHITUHN KomnuectBo
KOMIIETEHIINHU 3aJaHuN
OIIK-1 CniocobeH pemiath TUIIOBBIE 3a/1a4d MPO(EeCCUOHATBHON JEATeIbHOCTH 20
Ha  OCHOBE 3HAHMM  OCHOBHBIX  3aKOHOB  MAaTE€MaTHYECKHX,
€CTECTBEHHOHAYYHBIX U  OOMENpOPECCHOHANBHBIX  JUCIUIUINH  C
MIPUMEHEHHEM WH(OPMAaIlMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH.
Bcero 20
1.4 PacnipeesieHre TECTOBBIX 3aJaHUM IO KOMIIETEHIUSAM
Kon HaumenoBanue HaunmeHnoBaHnue MHIMKATOPOB Howmep
KOMIIETECHIINH KOMIIETECHIIUH c(hOpMHUPOBAHHOCTH KOMITETEHITUN 3aJIaHus
OIIK-1 OIIK-1 Cnocoben pemats | UI-10I1K-1 Pemaer TumoBsie 3amadu 1-20
THUIIOBEIC 3amauu | IpOECCUOHANBPHOW  JEATEIHHOCTH  Ha
npoecCuoHATBLHOM OCHOBE 3HAHUM  OCHOBHBIX  3aKOHOB
JIeITCILHOCTH Ha OCHOBE | MAaTeMaTHYECKHUX, €CTECTBEHHOHAYYHBIX
3HaHUH OCHOBHBIX 3aKOHOB | JUCIIUILIMH c MpUMEHEHUEM
MaTEeMaTHYCCKHUX, WH()OPMAITMOHHO-KOMMYHHKAITHOHHBIX
€CTECTBEHHOHAYYHBIX H | TEXHOJIOTHH
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1.5 Tumnsl, ypoBEHb CIIO)KHOCTU U BPEMSI BBINIOJHEHHS TECTOBBIX 3aIaHUIN

Kon
KOMIIETEHIUH

Mupuxarop
chopmupoBaHHOCTH
KOMIIETCHIINN

Homep
3a/1aHAs

Tun 3aganus

YpoBeHb
CIIO’)KHOCTH

Bpewms
BBITIOJTHEHHS
(MuH)

OIIK-1

NJI-10I1K-1
Pemaer Ttumosnie
3aJa49n
npodeccnoHabH
O JEeATENLHOCTH
Ha OCHOBC
3HAHHUH
OCHOBHEIX
3aKOHOB
MaTEeMaTUYCCKHX,
€CTECTBEHHOHAYY
HBIX JUCIUIUINH
C TpUMEHEHUEM
MH(POPMAIIMOHHO
KOMMYHUKAIIMOH
HBIX TEXHOJIOTHH

3amanre KOMOMHUPOBAHHOTO
THTIA C BBLIOOPOM OJTHOTO
MPaBUIILHOTO OTBETA U3 YETHIPEX
MPETI0KEHHBIX 1 000CHOBAHUEM
OTBETa

bazoBrrit

3

3aganne KOMOMHUPOBAHHOTO
THUIIa C BEIOOPOM OJTHOTO
NPaBUJILHOTO OTBETA U3 YETHIPEX
NIPEI0KEHHBIX 1 000CHOBaHHUEM
OTBETa

BasoBrrit

3aganne KOMOMHUPOBAHHOTO
THUIIa C BEIOOPOM OJTHOTO
NPaBHIILHOTO OTBETA U3 YETHIPEX
NPEIUIOKEHHBIX 1 000CHOBaHHEM
oTBeTa

BasoBrrit

3amanre KOMOMHUPOBAHHOTO
THTIA C BBLIOOPOM OJTHOTO
MPaBUIILHOTO OTBETA U3 YETHIPEX
MPEJUI0KEHHBIX U 000CHOBAaHUEM
OTBETa

bazoBrrit

3aganre KOMOMHUPOBAHHOTO
THUIIa C BEIOOPOM OJTHOTO
NPaBUJILHOTO OTBETA U3 YETHIPEX
NIPEI0KEHHBIX 1 000CHOBaHHUEM
OTBETa

BazoBrrit

3amanre KOMOMHHPOBAHHOTO
THUIA C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MPETI0KEHHBIX ¢ 000CHOBaHUEM
BBIOOpA OTBETOB

BasoBrrit

3amane KOMOMHUPOBAHHOTO
THUIa C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MIPEJUIOKEHHBIX ¢ 000CHOBAHUEM
BEIOOpA OTBETOB

bazoBrrit

3amanre KOMOMHHPOBAHHOTO
THUTIA C BELIOOPOM HECKOJIBKHIX
BapHaHTOB OTBETA W3
MPEJUIOKEHHBIX ¢ 000CHOBAHUEM
BBIOOpA OTBETOB

BasoBrrit

3amanre KOMOMHUPOBAHHOTO
THUIA C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MPE/TI0KEHHBIX ¢ 000CHOBaHUEM
BBIOOpA OTBETOB

bazoBrrit

10

3aaHne OTKPHITOTO THIIA C
pa3BEepHYTHIM OTBETOM

IloBpImICHH
BIN

11

3auaHHe OTKPLITOT'O TUIIA C
Pa3BEPHYTHIM OTBETOM

IToBbIIEHH
5171

12

3auaHHe OTKPLITOT'O TUIIA C
Pa3BEPHYTHIM OTBETOM

IToBbIIEHH
BIN

13

3ajiaHue OTKPBITOTO THIIA C
pa3BepHYTHIM OTBETOM

IloBpIICHH
BIN
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14 3aaHue OTKPBITOTrO THIIA C 5
Pa3BEpPHYTHIM OTBETOM [ToBbImeHH
BIA
15 3anaHue 3aKpBITOTO THIA HA IoBslmenH 5
YCTaHOBIICHHE BI
MOCJIEIOBATEIbHOCTH
16 3anaHue 3aKpBITOTO THIA HA INoBslmenH 5
YCTaHOBIICHHE BI
MOCJIEI0BATEILHOCTH
17 3amaHue 3aKphITOTO THIA Ha [ToBeIIEHH 5
YCTaHOBJICHUE BIN
MOCJIEI0BATEILHOCTH
18 3aaHue 3aKphITOTO THIA Ha Bricoknit 5
YCTaHOBJIEHUE COOTBETCTBHSI
19 3amaHne 3aKphITOTO THIA Ha Bricoknit 5
YCTaHOBJIEHUE COOTBETCTBHS
20 3aaHue 3aKphITOTO THIIA Ha Bricoknit 5
YCTaHOBJIEHUE COOTBETCTBHS

1.6 CueHapuu BBIIOJIHEHUS TECTOBBIX 3aJaHUIA

Twum 3amanus

ITocnenoBaTenbHOCTD IEUCTBUM NIPU BBIMIOJHEHUH 3aIaHUS

3amaHue 3aKphITOTO THIIA HA
YCTaHOBIICHHUE COOTBETCTBUS

| .BHUMAaTEI-HO MPOYUTATh TEKCT 3aaHUS U MTOHATH, YTO B KAUECTBE OTBETA
O’KH/IAI0TCS TTapHl 3JIEMEHTOB.

2.BHUMAaTenhHO MPOYUTATh 00a CIFCKA: CIHCOK | — BOIPOCHI, yTBEPKICHNU,
(haKTBI, TOHATHA U T.1.; CHHCOK 2 — YTBEP)KJCHHS, CBOHCTBA OOBEKTOB U T.J.
3.ComocTaBUTh 3JIEMEHTHI CIHCKa 1 ¢ 3JIleMeHTaMu crricka 2, chopMHUpOBaThH
mapkl AJIEMEHTOB.

4 3anwucaTh MOMapHO OYKBBI U IUMPHI (B 3aBUCUMOCTH OT 3aJIaH¥sI) BAPUAHTOB
otBeTa (Hanpumep, Al unu b4)

3aﬂaHI/Ie 3aKPpLITOT'O THUIIA HA
YCTAaHOBJICHUC ITOCIICA0BATCILHOCTHU

1. BHHMAaTEIHFHO MPOYUTATH TCKCT 33J]aHUS U MOHSITh, YTO B KAYCCTBE OTBETA
OKUJIACTCsI MOCIICIOBATEIBHOCT DJICMCHTOB.

2.BHEMATENFHO MPOYUTATH MPEIOKCHHBIC BAPUAHTHI OTBETA.

3. TIocTpouTh BEPHYIO MOCIEA0BATEIILHOCTD M3 MPEJIOKESHHBIX JIEMEHTOB.

4. 3anmcaTh OYKBBI/II(PHI (B 3aBICHMOCTH OT 33/IaHMs) BADHAHTOB OTBETA B

HYKHOH ITOCIIeI0BAaTEIFHOCTH 0e3 Ipo0eoB

Y 3HAKOB IpenuHaHus (Hanpumep, BBA wmm 135).

3amanre KOMOMHAPOBAHHOTO THIIA C
BBIOOPOM OJTHOTO MPABHILHOTO OTBETA U3
YeThIPEX MPEATI0KEHHBIX U
000CHOBaHHEM OTBETA

1. BHrMaTenbHO MPOYHTATh TEKCT 3aJaHUS U MOHATH, YTO B KAUECTBE OTBETA
O’KHJAETCSI TONBKO OMH U3 TPEIUIOKCHHBIX BAPUAHTOB.

2.BHUMATENHHO MPOYUTATH MPEAIOKEHHBIE BApHAHTHI 0TBeTa. 3.BHIOpaTh oiuH
OTBeT, HanboJiee BEpHbIH.

4. 3ancaTh TOJNBKO HOMeEp (Min OyKBY) BBIOpAaHHOTO BapHaHTa OTBETA.
5.3anmcarb apryMeHThbl, 000CHOBBIBAIOLIME BHIOOp OTBETA.

3aﬂaHI/Ie KOM6I/IHI/Ip0BaHHOF0 THIIA C
BLI60p0M HECKOJIbKUX BApHUAHTOB OTBETA
13 IPEAJIOKCHHBIX C 000CHOBaHHEM
BLI60pa OTBCTOB

1. BHUMaTeIbHO MPOYHUTATh TEKCT 3aIaHUS U TIOHATH, YTO B KAUECTBE OTBETA
OKUIACTCSI HECKOJIBKO M3 MPE/UI0KECHHBIX BAPHAHTOB.

2. BHUMATEIhbHO POYUTATH MPEATIOKCHHBIC BAPHAHTHI OTBETA.

3. BeIOpath HyXHBIE OTBETHI, HANOOJIEE BEPHBIC.

4. 3anmcaTh TOIBKO HOMepa (WM OyKBBI) BHIOPAHHBIX BAPHAHTOB OTBETOB.
5. 3anmcatp apryMeHThl, 000CHOBBIBAIOIIME BEIOOP OTBETOB. (pe.)

3amaHne OTKPBITOTO THITA C PAa3BEPHYTHIM
OTBETOM

| .BHUMAaTEIHHO POYNTATh TEKCT 33aHUS U IOHATH CYTh BOIIPOCA.
2.IIpogymaTh JOTHKY ¥ ITOTHOTY OTBETA.

3.3ammcaTh OTBET, HCIOJB3YSI YETKHE, KOMIIAKTHBIE (POPMYITHPOBKH.
4. B cirydae pacu€THOH 3a/1a4H, 3aMMcaTh PEIICHNE U OTBET.
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1.7 Cuctema ollcHUBAHUS BBIITOJIHEHUS TECTOBBIX 3aJaHUN

Howmep 3amanus YkazaHus 1o oleHUBaHUIO PesynbTat oueHnBaHus
(6amB1, MOTyYCHHBIE 32 BBITOJTHCHUE
3a/IaHUS/XapPaKTEPUCTHKA TPABIIILHOCTH OTBETA)
3anmanwue 1 3amanue 3aKpeITOro Tuma Ha ycraHosieHwe | ITomHoe COBIIaJICHHE c BEPHBIM OTBETOM
COOTBETCTBHUSl CUHTACTCS BEPHBIM, €CIH oreHuBaercs 1 Oamuom;
MIPaBUJIBHO YCTAHOBJICHBI BCE HEBEpHBIN OTBET WM ero oTcyTcTBHE — () Gayios.
COOTBETCTBHUS (MO3WUIUU W3 OJHOTO JInbo yKa3pIBaeTCs «BEPHO»/«CHEBEPHOY.
cToJ0Ia BEPHO COMOCTABIICHBI C MO3UIIUIMU
JIPyroro)
3anmanwue 2 3amanue 3aKpeITOro Tuma Ha ycraHosienwe | ITomHOe COBIIaJICHHE c BEPHBIM OTBETOM
MTOCTICIOBATEIFHOCTH CYUTAETCSI BEPHBIM omeHuBaercs 1 Oamom;
€CJIM TIPaBIJIBHO yKa3aHa BCs €CJIM JIOTYIICHBI OMHWOKHM WJIM OTBET OTCYTCTBYyeT — 0
MOCJIEZIOBATEIHLHOCTD ITUGD 0aJlIoB.
JIn6o yka3bpIBaeTCs «BEPHO»/«HEBEPHOY.
3amanne 3 3amanne KOMOMHUPOBAHHOTO THMA ¢ BEIOOpoM | CoBmajieHHe C BEPHBIM OTBETOM OIlCHWBaeTcs |
OJTHOTO BEPHOTO OTBETA M3 MPEIUIOKEHHBIX ¢ | 0alJIoM; HEBEPHBIH OTBET WM €ro orcyrcrBue — 0
000CHOBaHHEM BHIOOPA OTBETA CUUTACTCS 0aJoB.
BEPHBIM, €CITU MPABIIBHO yKa3aHa udpa u | JInbo yka3pIBacTCs «BEPHO»/«CHEBEPHOY.
MIPUBEICHBI KOPPEKTHBIC apTyMEHTHI,
UCIIOJIb3YEMBIE IPH BEIOOpPE OTBETA.
3ananue 4 3amaHre KOMOMHIPOBAHHOTO THIA ¢ BBIOOpoM | [lonHOE COBIIAJICHHC c BEPHBIM OTBETOM
HECKOJbKUX BApUAHTOB OTBETA U3 oreHuBaeTcs 1 Oamiom;
MIPEATIOKEHHBIX ¢ 000CHOBAaHHEM BBIOOpA €CJIH JIOMyIIEeHbl OIMHUOKNA WM OTBET OTCYTCTBYyeT — 0
OTBETOB CUMTACTCS BEPHBIM, €CITH MPABUIIBHO | OAaJIoB.
yKa3aHbl IUQPHI ¥ IPUBEICHB KOPPEeKTHRIE | JIMOO yKa3pIBaeTCs «BEPHO»/«CHEBEPHOY.
apryMEHTHI, HCTIOJIb3YeMBbIe TIPH BEIOOpE
OTBETA.
3amanue 5 3amaHue OTKPBITOTO THIIA C Pa3BepHYTHIM | [1oJHBIN MPaBWILHBIN OTBET HA 3a/laHNE OIICHUBAETCS 3
OTBETOM CYHTAETCS BEPHBIM, €CIH OTBET Oamtamu; eciu JIOTTyTI[CHA oJlHa
COBIIAJIACT C STAIIOHHBIM IO COJICPKAHUIO M | OIIMOKA/HETOYHOCTH/OTBET IPABHUIIBHEIMH, HO HE
MIOJIHOTE. HNOJHBI — 1 Oami, eciam JOMyIIEHO OoJiee OIHOM
OIMOKK/OTBET HEMPABUILHBIA/ OTBET OTCYTCTBYeT — ()
OamioB
JInbo yka3bIBaeTCsl KBEPHO»/CHEBEPHOY.

1.8 Onucanue JONOTHUTENBHBIX MaTEPUATIOB U 000PYAOBaHUS, HEOOXOAUMBIX JUISI BBITIOJHEHUS
TECTOBBIX 3aaHUH (MPU HEOOXOTUMOCTH).

I[J'IH BBITNIOJIHCHHSA TCCTOBBIX SaZ[aHI/Iﬁ JOMNOJJHUTCIbHBIX MAaTCPUAIIOB U 060pyﬂ0BaHI/I${ HC Tpe6y€TCH.
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1. TecrToBbIe 3a1aHus

3aganue 1.

Ipouumatime mexcm, evibepume Haubolee GepHbLL BAPUAHI OMEEMA U 3ANULUUME AP2YMEHMbL,
0bocHOo8bIBAIOWUE 8bIO0D OMEema.

Kucnast cons o0pazyercs npu B3aumozeiictsun 1 monst Ca(OH)z ¢ 1 Monb kakoi KHCIOThI?
1. CH;COOH
2. H3PO4
3. HNOs3
4. HCl

OTtBeT:
O00CHOBaHUE;

3aganue 2.

Ipoyumatime mexcm, 8vibepume Hauboee GEPHLIL BAPUAHIM OMEEMA U 3anuUuUme apeymeHmol,
0bocHoBbIBAIOWUE B8LIOOD OMBEMA.

DIEeKTPOHHYI0 KOH(DHUIYpAIMIO BHEITHETO SIEKTPOHHOro cios 3s’ 3p® MMeT cOOTBETCTBEHHO
aTOMbI U MOHBI

1. A, CI,, §*

2. K% K'Y, Mg?*
3.Ne’, CI™>, Ca**
4.P°, CI?, Sr**

OTtBeT:
OO00CHOBAaHUE;

3aganue 3.

Ipoyumatime mexcm, @vibepume Haubosee BEPHLIL BAPUAHIM OMEEMA U 3anUUUmMe apeyMeHmbl,
0bocHoBbIBAIOWUE BLIOOD OMBEMA.

B 200 r pactBopa coaepxutcs 20 r conu. Maccosas nons (%) conu B pacTBOpE paBHa...
1.0,1
2.0,2
3.10
4.20

OTtBeT:
O0ocHOBaHHUE:

3aganue 4.

Ipouumatime mexcm, evibepume Hauboee 6epHbLL BAPUAHIM OMEEMA U 3ANULUUME AP2YMEHMbI,
0bocHOo8bIBAIOUUE 8bIO0D OMEema.

Jlnst ycuneHus ruiponu3a coyu xjaopuna kenesa (II) B pactBope He0OX01UMO ...
1. yBennnuuTh TEMIIEPATYPY
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2. 100aBUTH KHUCIIOTHI
3. YMEHBIIUTH TEMIIEPATYPy
4. yBEIMYUTH KOHIICHTPAIUIO COJTN

OTtBeT:
O06ocHOBaHUE:

3aganue 5.

Ipouumatime mexcm, evibepume Hauboee GepHbLL BAPUAHI OMEEMA U 3ANULUUME AP2YMEHMbI,
0bocHO8bIBAIOWUE 8bIO0D OMEema.

JIIOMUHECIIEHTHBIN aHaJIUu3 OTHOCATK ........ ONTHYECKUM METO1aM
1. ¢pryopecueHTHBIM
2. HeCHEKTpaJIbHbIM
3. BU3yaJIbHBIM

4. crieKTpabHBIM

OTtBeT:
OO00CHOBAaHUE;

3aganue 6.

IIpoyumatime mexcm, gvlOepume 8ce NPABUIbHbIE BAPUAHMbBL OMEEMA U 3ANULUUME APSYMEHMbl,
0bocHOBbIBAIOWUE BLIOOD OMBEMA.

Ykaxute GopMyIibl CoJiel, HE TTOABEPTAIOIINUXCS THAPOJIH3Y ...
1. FeCl3
2. K2COs
3. K2SOy4
4. Al,S3
5. NaCl

OTtBeT:
O06ocHOBaHHUE:

3aganue 7.

Ipouumatime mexcm, svlbepume 6ce NPAsUIbHbLE BAPUAHMBL OMEEMA U 3ANUULUME AP2YMEHMb,
0b0cHOo8bIBAIOWUE 8bIO0D OMEema.

OcHOBHBIMU y371aMH on'Thdeckoro 61oka B npudope KOK - 2 sprstores ...
1. KroBeta
. Hedaermarop
. IlIxana

. derexrop

2
3
4. icToyHUK cBETa
5
6. [IpeoOpaszoBarens CUTHAIOB
7

. @oTO2IEMEHT
8. CBeToUIbTPHI
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OTtBeT:
O06ocHOBaHUE:

3aganue 8.

IIpouumaiime mexcm, @vlbepume 6ce NpasuUIbHblE BAPUAHMBI OMBEMA U 3ANULUNE AP2YMEHMbL,
obocHosbvisalowue 8b160p omeema.
YkaxuTe criocoObl, KOTOPBIE MIO3BOJISIIOT YYUTHIBATh BIUSHUE CITydalHBIX TOTPENTHOCTEH TIPH IPOBECHUH aHATN3a

1. He oGpamatoT BHUMaHue

2. [IpuMeHSIOT METO/IbI CTATUCTHYECKONW 00pabOTKH

3. BBICUMTHIBAIOT MONPABOYHBIE KOIPUITECHTHI

4. IIpoBOIAT HECKOJIBKO U3MEPEHUN

5. TOYHO UCIIONHAIOT METOAMKY aHAJIA3a

OTtBeT:
O06ocHOBaHUE:

3aganue 9.

Ipouumatime mexcm, svlbepume 6ce NPAsUIbHbLE BAPUAHMBL OMEEMA U 3ANUULUME AP2YMEHMb,
0b0cHOo8bIBAIOWUE 8bIO0D OMEema.

IlopsnxoBeii  HOMep onemeHta B Ilepuogmyeckont cucreme onemeHtoB .M. Mengeneesa
COOTBETCTBYET ...

1. OTHOCHUTEIBHOM aTOMHOM Macce dJIEMEHTa

. YUCJTy HEUTPOHOB B SAPE aToMa

. YUCITY DJICKTPOHOB Ha BHEIIIHEM YHEPTETHUYECKOM YPOBHE
. YUCJTY TIPOTOHOB B SIJIpEe aTOMa

W B~ W N

. YHCITy 3JIEKTPOHOB B aTOME

OTtBeT:
O06ocHOBaHHUE:

3aganue 10.
Buumamenvno npouumatime mexcm 3adanus. 3anuwiume peuleHue u omseem.
Cymma kodddummeHToB B cokparnieHHOM HoHHOM ypaBHeHuu K3PO4 + CaCly — paBHa...

OTtBeT:
Pemenne:

3aganue 11.
Buumamenvno npouumatime mexcm 3a0anus. 3anuwiume peuleHue u omeem.

s uenouku mnpespamennii FeSOs + /KMnOs + HoSOs/ — Xi + /KOH/ — Xo'— X3 KOHEUHBIM
BEIIECTBOM X3 SIBIISIETCA ...
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OTtBeT:
Pemnrenue:

3aganue 12.

Buumamenvro npouumatime mexcm 3adanus. 3anuwiume pewieHue u omeem.
Ha3Banue aBTopa ypaBHEHHs, B KOTOPOM J0KA3bIBAETCS JBOMCTBEHHAS MPUPOIA DJICKTPOHA.
OTBeT:
Pemenne:

3aganue 13.
Buumamenvro npouumatime mexcm 3adanus. 3anuwume peuieHue u omeem.

B o0pazoBaHmm XWMHUYECKHX CBS3CH B MOJIEKYJIE CEPHUCTOM KHUCIOTHl YYaCTBYIOT
3JIEKTPOHOB.

OTtBeT:
Pemenue:

3aganue 14.
Buumamenvro npouumatime mexcm 3adanus. 3anuwiume pewieHue u omseem.

B 1 nutpe pactBOpa comepKuTcs 4 1 tuapokcuna Harpus (NaOH). Beramcnure MomspHYIO
KOHIICHTPALIUIO pacTBOpa.

OTtBeT:
Pemenue:

3aganue 15.

Hpoqumaﬁme mexKkcm u ycmanosume nocne008amenbHOCHb.

VYcraHoBUTE TPAaBUJIBHYIO TIOCIEJOBATEIBHOCTh ATANOB IPOBEACHHUS XMMHUYECKOTO aHajlu3a
BEIIECTB!

1. Cratuctuueckas o0pabOTKa pe3yIbTaTOB aHAIN3A

2. Ot60p pob

3. Cranus uaMepeHus

4. TIpoGomoaroToBka

Sanuwume coomeemcmeyrowuyro nocne008amenbHoOCHb uu¢p cjleea Hanpaeo.

OTtBeT:

3aganue 16.

Hpouumaﬁme mexkcm u ycmanosume nocne0o8amenbHoCme.

O6nacTr 3MEKTPOMAarHUTHOTO W3IY9ICHHUS 110 BO3PACTaHUIO 3HAUCHIS A PACIIONAraloTCs B CICAYIOMIEH MoCIeI0BaTeIbHOCTH:

1. Buaumslii cBet
2. NudpakpacHblii cBET
3. YabpTpadmoneToBklii CBET
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4. PEHTT€HOBCKOE H3JTy4YCHHUE

Sanuwume coomeemcmeyrowuyro Nnoc1e008amenbHoCb L;ud)p cjleea Hanpaeo.

OTtBeT:

3aganue 17.

IIpouumaiime mexcm u ycmanogume nocie006amerbHOCHb.
YcTaHOBHTE IIOC/I€10BATEIbHOCTh COCTABJICHUS] XUMHUYECKHX YPABHECHHU I

1. 3anummre mocie 3HaKa «—» (HOpMyJIbl IPOILYKTOB PEAKLIUHU (TOKE Yepe3 3HAK «+»)
2. PaccraBbre K03(hHULMEHTHI Tepe] GOopMyIaMu B COOTBETCTBHH € YUCIOM aTOMOB Ka)JI0TO
3JIeMEHTa (U TPYIII aTOMOB)
3. Hanummre ¢popMyIsl BEIIECTB, BCTYNAIOMIMX B PEAKIHIO, YEPE3 3HAK «+» U MOCTABbTE 3HAK
«—=»
4. TlpoBepbTe MPaBUILHOCTH COCTABIICHUS YPaBHEHHUSI 110 001l CyMMe aTOMOB KaXJI0T0
JJIEMEHTA B JIEBOW U IIPABOM 4aCTU YPaBHEHHUS

Sanuwume coomeemcmeyrowyro NnoC1e008amelbHOCHb I/}I/lgbp cjlesa Hanpaeo.

OrtBer:

3aganue 18.

IIpouumatime mexcm u ycmaHosume coomeemcmsue.
YcTaHOBHUTE COOTBETCTBUE MEKIY (DOPMYIION U Ha3BaHUEM COCAMHEHHUS.

1) CaHPOq4 A) bocdar xampus
2) Ca(H2POs4)2 b) ruapodocdar kanpmus
3) Ca3 (PO4)2 B) muruapodocdar kampmms
4) Ca(POs4)2 I') momudocdar kampuus
3amumure BEIOpaHHbBIE HU(PHI 101 COOTBETCTBYIOIMMHU OYKBaMH:
A b B r
Orser:
3ananue 19

Hpouumaﬁme meKkcm u ycmarnosume coomeenmcmeue.
YCcTaHOBUTE COOTBETCTBHUE MCIKAY KBAHTOBBIMU YHUCJIAMU U UX KOJIUYCCTBCHHBIMHU 3HAYCHUSIMMU.

1) 'maBHOE KBaHTOBOE YHCIIO A)[l.....0]
2) MarauTHOE KBaHTOBOE YHUCIIO b) [-1,0,+1]
3) IToGouHoe (OpOUTATEHOE) KBAHTOBOE YHCIIO B)[0,n-1]
4) CriuHOBOE KBaHTOBOE YUCIIO D) [- 1/2;+ 1/2]

3anumure BEIOpaHHbIE HU(PHI 1101 COOTBETCTBYIOLIIMMHU OyKBaMU:

A b B I
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OTtBeT:

3aganue 20.
IIpouumatime mexcm u ycmanosume coomeemcmaeue.

VY cTanoBUTE COOTBETCTBHE MCXKOY OKHUCIIMTETLHO-BOCCTAHOBHTEIILHOM peaKuHeﬁ U €€ TUIIOM.

1) 3Cl+ 6 KOH=5 KCI+ KClO3 + 3H,O A) IUCTIPOTIOPITMOHUPOBAHKE
2) 16HCI + 2KMnO4= 2KCl1 +2MnCl; +5CIb+8H>O  Bb) BHyTpuMOIeKyIspHas
3) 2KClO3=2KCI+30, B) mexxmonexysipHas

3anumuTe BEIOpaHHbBIE MA(PHI MO COOTBETCTBYIOMIMME OYKBAMH:

A b B
Orser:
3. K104 K OIIEeHUBAHHUIO TECTOBLIX 3aJaHUH
No Bepnsiii oTBeT Kpurepun oueHnBanus
3aJaHus
1 2 1 6 — moHOE TMIPaBUIHLHOE
O6ocuosanue: Ca(OH),+ H;PO,=CaHPO4 + 2H,0 COOTBETCTBIE
0 6 — ocraybHbIE CllyYan
2 1 1 6 — coBmajiecHUE C BEPHBIM
O6ocrosanue: Ar 1s* 2s? 2p% 3s? 3p® OTBETOM
0 0 — ocTaJIbHBIE ClTyYan
CI- 1s? 252 2p5 3s? 3pb Y
S? 1s? 2s% 2p° 3s% 3p°
3 3 1 © — MOJTHBIN MPaBUITBHBIN
OGocHOBaHME: PELIMM 3aJaHue HChoyb3ys (Gopmyny | OTBET
MacCOBOM JIOJIN: 0 6 — Bce ocTaJbHBIE CITy4an
28782100 =22 100 = 10%
W = = = )
mp — pa 200
4 1 1 © — MOJTHBIN MPaBUITBHBIN
I{ Hy0 OTBET
K | 0 6 — ocrayibHbIE CllyYan
O6ocHOBaHUE: K uf ip
[oBbIllICHHE TEMIEPATYPhl YCHUIIMBAET THUAPOJH3, 4YTO
BUIHO u3 Beipaxenuss Kr, mpu HarpeBanuu Kp Bo3pacraer
3HAYUTEIBHO B OOJbIeH cTeneHu, 4eM Kiuce. CMAOBIX KHCIOT U
ocHOBaHui. Pa30aBieHHe  pacTBOpa  MOBBINIAET  CTENEHb
THIPOJIM3a BO BCEX CIyYasX, KpOMe coJield, 00pa30BaHHbBIX IBYMs
CJ1a0bIMU KOMIIOHEHTAMH
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4

O6ocHOBaHHE: Jhomunecyenyus — H3ITy4eHue,
MpeJICTaBJISIIoNIee CO00i M30BITOK HAJl TEIJIOBBIM H3IYYCHHUEM,
UCIyCKaeMbIM  BEIIECTBOM TNPU JaHHON Temmeparype, |
MPOI0JDKAOIIEECS MOCIE TOTJIOMICHHS YHEPTUU BO30YKICHHUS B
TEYCHHUEC BPEMCHH, KOTOPOC 3HAYHMTEIBHO IPEBBINIACT MEPUOT
CBETOBBIX BOJIH

1 © — MOJTHBIN MPaBUITBHBIN
OTBET

0 6 — ocraybHbIE ClTy4an

3,5
Oo6ocHoBanue: Con, 00pa30BaHHBIC CUILHOW KHCIOTON U
CHJIbHBIM OCHOBaHUEM T'HJIPOJIH3Y, HE MOJJBEPTaroTCs.

Comp K»SO4 obpaszoBana cuimbHbIM ocHOBaHMeM KOH u
cuibHO#M Kucaotoit HaSO4

Conp NaCl obOpaszoBana cuibHbIM ocHoBanmeM NaOH wu
cunpHOM Kucnotoit HCI

1 0 — MOJHBIN NPaBUIBHBINA
OTBET

0 6 — ocraspHBIE CIIyYan

2,4,8
OOocHOBaHME: ONTHYECKHI OJIOK reHepupyer (MCTOYHHK
cBeTa) M IpeodpasyerT 3JIEKTPOMAarHUTHOW H3JIydeHHE HYXXHOM
JUIMHBI BOJIHBI (1e(iierMaTop, CBETOQHILTPHI).

1 © — MOJTHBIN MPaBUITBHBIN
OTBET

0 6 — ocraybHbIE ClTyYan

OtBer: nedunur O10pkeTa cyosekra PO B Tekymiem roay
cocrasut 60 MiH. pyo0.

Pemrenue: 840 /1,20 = 700 muH. py6. — TOX0/IBI OFOKETA
cyobekTa PO B Tekyniem ronuy.

700 — 760 = - 60 muH. py0. — nepumut OromKeTa cyorexta PO B
TEKYIIEM TOy.

3 0 - moJHBIN NPaBUIBHBINA
OTBET;

1 6 - gomyIieHa ojHa
OIIMOKa/HETOUHOCTD,

0 6 - momymieHo Oojee oaHOH
OIIMOKH/OTBET
HETNPaBUIbHBI/ OTBET

OTCYTCTBYET
A3 B1 B412 1 6 — coBmazicHNE C BEPHBIM
OTBETOM
0 6 — ocTaspHBIE CIyYan
24351 1 © — MOJTHBIN MPaBUITBHBIN
OTBET
0 6 — BCe OCTaJIBHEIC CITyYan
2,4 1 © — MOJTHBIN MPaBUITBHBIN
O6ocunoBanue: CrydJaiiHple TOTPENTHOCTH —  3TO | OTBET
HEONPE/ICNICHHBIC 10  BEJIWYHHE U 3HAKY TMOIPEIIHOCTH, B | ()G — oCTasbHbIE CITydan
MOSIBJICHUU KOTOPBIX HE HaOJIrOIaeTcs KaKOM-JI100
3akoHOMepHOCTH. OHU MOTrYT OBITh BBI3BaHBI H3MCHCHHUEM

TEMIEpaTyphl, BIAXKHOCTH BO3IyXa, KOJICOAHHUEM OCBEIICHHOCTH
paboyero MecTa, WU3MCHEHHEM B COCTOSHHHM OPIaHOB YYBCTB
YeNOBeKa, YYACTBYIOLIETO B U3MEPEHHsX, U T. M. YToObl
YUUTBHIBATh BIUSIHUE CITyYaiHBIX MOTPEIIHOCTEH MPU MPOBEICHUN
aHam3a, MPOBOSAT CTATUCTHIECKYIO0 00paboTKy pe3yiapraTtoB. OHa
MO3BOJSIET OLCHUTh U CBECTH K MHHHUMYMY CHUCTEMaTHYCCKHE M
ciyvaiinble norpemHoctd. CiyyaifHple MOTPEIIHOCTH B OTIHYHE
OT CHCTEMAaTHYECKHX, HEJIb3sl YCTPAHHUTh, MPEyCMOTPETh, BBECTH
Ha HUX NomnpaBKy. OHAKO CIy4ailHbIe MOTPEITHOCTH MOTYT OBITH

YMEHBIIEHbl ~ NPH  yBEJIMYEHUH  4YHCIa  MapajielbHBIX
omnpenenenuil. Iloatomy mpu  pacderax  peKOMEHIyeTCs
UCIIOJIb30BaTh cpenHee apupmMeTHIecKoe HECKOJBKHUX

napajuleNIbHBIX ONpeNeNieHnl, a He pe3yJdbTaThl EIMHUYHOTO
u3MepeHus. BnusHue ciydaiiHbBIX MOTPEeNIHOCTEH Ha pe3ysbrar
aHallM3a MOXKET OBITh YYTEHO TEOPETHYECKH ITyTeM OOpadOTKH
OIIBITHBIX JTAHHBIX, IIOJyYE€HHBIX B CEPHH Napauie]bHBIX OIBITOB,
C IIOMOIIBIO METOJIOB MAaTeMaTHYECKOH CTATHCTUKH.
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4,5
Ob6ocuoBanme: IlopsakoBelii  HOMEp  dIeMEHTa B
Ilepuonuueckoit cucreme osaementos [I. M. Menneneesa

COOTBETCTBYET IMOJIOKHUTEIHLHOMY 3apsjly aTOMHOTO sJipa, TO €CTh
YUCITy COJEp)KalIuxcs B HEM TIPOTOHOB. Tak kak arom

1 © — MOJTHBIN MPaBUITBHBIN
OTBET

0 6 — ocraybHbIE ClTy4an

JJIEKTPOHEUTpalIeH, TO  IOPSAKOBBIA  HOMEp  3JIEMEHTa
COOTBETCTBYET  TaKXKE YUCIy  JJCKTPOHOB,  OOpPa3yIOIIUX
JJICKTPOHHYIO 000JI0YKY aToMa
10 6 3 0 — MOJIHBIHA, TPABMIIbHBII
Pemenue: OTBET;
3anuiiem MoJIHOE ypaBHEHUE PEAKLMU: 20 — KpaTKuii, NPaBUIILHbIH
OTBET;
2 K3PO4 + 3 CaCl, — Ca3(POs4): + 6KCl ’
1 6 — momymieHa oxHa
Wcnone3ys TabMUIly pacTBOPMMOCTH BEIIECTB, HAITUIIEM IOJTHOE
OIIMOKa/HETOUHOCTD,
MOHHOE ypaBHEHHE:! 06 s
— momymieHo Ooxee
6K*+2 PO + 3 Ca?* + 6-CF— Cay(POy), + 6K +6CF _HomT
OJTHOM OMIMOKH/OTBET
CokpaTuM Te HOHBI, KOTOpbIC HE MOMCHSUIM CBOH CTaTyc u HeTIPaBUIIBHBI/ OTBET
3aIMIIEeM COKpaIIEHHOE HOHHOE ypaBHEHHE! OTCYTCTBYET
2 PO43' +3 Catt — Ca3(PO4)2
Cymma K03 pHUICHTOB B COKpAIICHHOM HOHHOM
ypaBHEHHH paBHA 6
11 Fe20: 3 6 — MOJIHBIH,
Pemenue: MIPABUJIbHEII OTBET;
3anuieM Nociae10BaTeNbHO BCE PEAKIIUU: 20 — KpaTKHii, IPaBUIbHBINA
1) 10FeSO4 + 2KMnOa4 + 8H2S04 — 5Fe2(S0s4)s + 3MnSO4 + OTBET,
K.SO. + 8H20 1 6 — momymieHa oxHa
2) Fex(SO4)s + 6KOH — 2Fe(OH)s | + 3K>SOx OlIKGKa/HETOYHOCTS,
3) 2Fe(OH); (t°) — Fe>0s + 3H,0 06- Honyglef;o bonee
OJTHOM OIMOKH/OTBET
X - FCz(SO4)3 A &
HETIPaBUIILHBIN/ OTBET
Xz - Fe(OH)s OTCYTCTBYET
X3 - Fe20s
12 JIyn ne Bpoiins 1 6 — MoJHBIN NPaBUIBHBINA
Pemenne:  YpaBuenue Jlym nge  bBpoiins ycraHaBiIMBaeT | OTBET
3aBHCHMOCTh [UIMHBI BOJHBI A, CBSI3aHHOH C JBIDKYIICHCS 0 6 — OCTANIbHbIE CITydan
YaCTHUIEH BEIIECTBA, OT UMITYJIbCA P YACTHIBL, a TIOJTHOM YHEPTUH
E — or wacrotel v. @®opmyna: A = h/p, rue h — nocrosnnas
[InaHka, a p — UMIyIBC
13 16 3 0 — MOJIHBIH,

Pemiennie: B cepHOM KHCIOTE aTOM cepbl MPOSIBISIET CTEIEHb
OKHCJICHHA +6, T.e. B 00pa30BaHMM XWMHYECKHX CBS3€H OyIayT
y4acTBOBaTh Bce 6 3JIEKTPOHOB aToMa cepbl. Ho 3TO BO3MOXKHO
TOJIBKO, €CITH aTOM CEpPhl HAXOJUTCS B BO30YKICHHOM COCTOSHUH -
Korga Bce 6 DICKTPOHOB — HAXOHATCA MO  OJHOMY B
sueikax opouraneil. OnekTpoHHas QopMmyna BO30YKICHHOTO
aroMa Ccepbl B CCpHOHM KHUCIOTe OydeT WMeTh  BHI:
15225?2p®3s'p33d?, T.e. BanenTHBIE BeKTPOHEHI - 35'p33d2.
Hy»XHO MCXOIUTH U3 TOTO CKOJILKO M KaKHe 3JIEKTPOHBI Y4aCTBYIOT
B 00pa3oBaHUM CBS3EH B MOJIeKye (MOHE).
B rpymme SOs* atoM cepbl  COEOUHAETCS C  YETHIPbMS
aToMaMu KHCJIOpPO/Ia, I7ie cepa MPOsIBISIET KOBAJIEHTHOCTh PABHYIO
6.
CTpouM CTPYKTYpHYIO dopmyny SO42,
cOo0JIr01aeM BaJICHTHOCTH aTOMOB CEpPbI M KMCJIOPO/a:

O-H

|
0=S=0

|

O-H

MPaBUJIbHBIN OTBET;

20 — KpaTKui, MpaBUIbHbII
OTBET;

1 6 — momymeHa oxHa
oIInOKa/HETOYHOCTb,

0 6 — momymieHo 6oxee
OJTHOW OITHOKH/OTBET
HEMPaBUIIbHBIN/ OTBET
OTCYTCTBYET
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U3 cTpykTypHO# (OpMYJBl BBITEKACT, YTO B CyIb(aT-HOHE aToM
Cepbl COCAMHEH C 4-Msi aTOMaMH KHCJIOpOJA, W3 KOTOPBIX JBa
aTomMa KHCJIOpOJa COCAMHEHBI C aTOMOM BOJOpOJa, a JBa aToMma
KUCJIOPOZA - COCAMHEHBI TOJBKO C aTOMOM cepbl. Mexay ABYMsI
aTOMaMH BO3MOYKHA TOJIBKO OJIHA CHI'Ma-CBsI3b.

Teneps, TIPOCTO MOCYMTAEM CBSI3H B CyJib(ar-uoHe, MOTyduM: 4
CUrMa-cBsi3u; 2 mu-cBs3d. CUUTaTh HY)KHO TOJNBKO CHIMa-CBSI3H,
3HAYUT B OOpa30BaHMM CBf3€il B HOHE YYaCTBYIOT YEThIpe
aTOMHBIE OpOWTamM, OTO OJHAa S- HW TPH P-OpOUTAIH,
3HAYMT THOPUIA3ALKS aTOMa CEPBI POXOIUT TI0 SP° THITY.

Takum  o6pazom B SOs>ueTblpe  THOPHAHBIX  DIEKTPOHA
PACIIONIOKEHHBIX HA S- M Tpex p-opburansx (s'p®) obOpasyror 4
CHIMa-CBSI3U, 3TH DJICKTPOHBI YYacTBYIOT B THOPHIM3AIMH, a [BA
HECTIapeHHBIX JIeKTpoHa B d-opOuTaisix OymyT oOpa3oBEIBaTh JBE
NH-CBA3M MEXAY IBYMs aTOMaM# Kuciopona. M nBe curma -cBs3u
MEKTy KHCIIOPOAOM ¥ BOJIOPOJIOM.

HWroro B 00pa3oBaHWM MOJIEKYJIBI CEPHOM KHCIOTHI
Y9acTBYIOT 16 2JIEKTPOHOB.
14 0, 1 mons/am> 3 © — MOJHBI,
Pelenue: MIPABUJIbHEII OTBET;
Jano: 20 — KpaTKui, MpaBUIbHBIN
V=1 11, OTBCET,
m(NaOH)=4 r; 1 6 — momyIieHa oaHA
M(NaOH)=39,997 r/momnb (okpyrisiem 10 40 1/MOJIb) ommz0Ka/HETOHOCTE,
Haiitn: Cm(NaOH)-? 06 - Romymeno Goxee
P . OJIHO OIIOKK/OTBET
cleHmne: . | HenpaBUIBHBIN/ OTBET
Tlome3yemest  opMmysioit  uIss  HaXOXKICHHS  MOJISIPHOM OTCYTCTBYeT
KOHIICHTPALHH:
Cm(NaOH) = m/(M*V) - noacTasiisieM Haly 3HaUY€HUsT B G-Iy U
MOJTydaeM:
Cm(NaOH) =4 /(40 r/monp * 1 1)=0,1 Momb/m
15 2-4-3-1 1 © — MOJTHBIN MPaBUITBHBIN
OTBET
0 6 — ocTanmpHBIE CIIyYan
16 4-3-1-2 1 6 — MOJHBIN NPaBUIBHBINA
OTBET
0 6 — ocTaJIbHBIEC ClTydan
17 3-1-2-4 1 6 — ONHBIHA PaBUITEHBIH
OTBET
0 6 — ocTaspHBIC CIyYan
18 A-3 b-1 B-2 T4 3 0 — MMOJIHBIIA MPaBUIIBHBIN
OTBET
2 0 — jmomnyIieHa ofHa OIInoOKa
1 6 — momyIIeHO JBE OMINOKH
0 6 — ocTaypHBIC CIyYan
19 A-1 B3 B2 T4 3 0 — MOJIHBIN MTPaBUIIBHBIN
OTBET
2 0 — momyIieHa ofHa onIrOKa
1 6 — TOMyIIEHO JBE OIIMOKH
0 6 — ocTaJIbHBIC clTyYan
20 A-3 b-1 B-2 1 6 — MoJHBIN NPaBUIBHBINA

OTBET

0 6 — ocTaJIbHBIE clTydan
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JUCT PETUCTPAIIMU U3MEHEHUI

Howmep

HN3MCHCHUA

Howmepa nncros OcCHOBaHHE

st
3aMEHEHHBIX| HOBBIX | aHHYITHPOBAHHBIX | -1 CCCHAA
M3MEHEHHU

ITonmuck

Pacummdposka
HOJTINCH

Jara
BHECCHUS
NU3MCHCHUS
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