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1. [lnanupyemble pe3y/abTaThl 00y4eHHUs 10 JUCHMUILIINHE,
COOTHECEHHbIE ¢ IVIAHUPYeMbIMU pe3yiabTatamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M TUCHUTLIAHBI

BakanaBp no nampaBnenuto nmoarotoBku 35.03.07 TexHomorusi mpou3BOACTBA M IMepepabOTKH
CEJIbCKOXO3SIICTBEHHOW MNPOAYKIMU JOJDKEH OBITh IOATOTOBJIEH K HAyYHO-UCCIEIOBATEIbCKOW H
IIPOU3BOJCTBEHHO-TEXHOJIOTHYECKOH AESATEIBHOCTH.

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

3agaum JMCHUIIMHBI BKIIOYAIOT:

- U3YyYCHHE CBOWCTB Ba)KHEHMINMX KJIACCOB HEOPTaHWYECKUX COCOUHEHUH BO B3aUMOCBA3U C HX
CTPOEHHUEM; 3aKOHOMEPHOCTH IPOTEKAHUS XUMHUUECKUX ITPOLIECCOB;

- mpuoOpeTeHne yYMEHMH aHaTU3UpOBaTh XHUMHMYECKHE SIBJICHUSA, BBIJACIATH HMX CyTh, CPaBHUBATh,
000011aTh, 1e1aTh BHIBO/IbI, HCIIOJIb30BATh 3aKOHBI XUMUU B CBOEH MpodeccnoHalbHOM 1eATeIbHOCTH;

- oOecrieueHUE BBITIOJHEHHUA OOYYAIOUIMMHUCSA JIA0OPATOPHOTO TMPAKTHKYMa, HIUTFOCTPHPYIOLIETO
CYILIHOCTh JUCHMIUTUHBI «OO011as 1 HEOpraHU4ecKasi XuMHUs» U METOJIbl XUMUYECKOTO aHAIH3a;

- (opMHUpOBaHME TPAKTUYECKUX HABBIKOB B IOATOTOBKE, OPraHU3AIlMH, BBHIMOJHEHUH XUMUYECKOTO
71a60pPaTOPHOro IKCIEPUMEHTA, BKJIIOYasi MCIOIb30BaHHE COBPEMEHHBIX MPHUOOPOB U 000pyNOBaHUS, B
TOM 4HCJI€ MPHUBUTh NPAKTUYECKHE HAaBBIKM, 3HAUYUMble Ui Oynymiedl mpodeccuoHambHON
NesITeNIbHOCTH;

- (opMupoBaHHEe HABBIKOB TIPAaMOTHOIO UM  PAIMOHAIBHOTO  O(QOPMIIEHHS  BBIOJIHEHHBIX
AKCIIEPUMEHTAIIBHBIX paboT, 00paOOTKH pe3yJbTAaTOB JKCIIEPUMEHTA; HABBIKM PaOOTHI C y4eOHOH,
CIIPAaBOYHOM XMMHUUYECKOH JTUTEPATYPOU.

1.2. KoMmneTeHIIMU U MHAUKATOPHI UX JOCTHKEHU I

OIIK-1 CnocobeH pemiaTh THIOBBIE 3aJaud MPO(PECCHOHAIBHON CATEIHPHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYUYHbBIX U O6H.[€Hp0(1)eCCI/IOHaJIBHBIX JUCHUITIINH C
MpPUMEHEHHEM MH(POPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

Kon u

HAaUMEHOBaHUE

WHJIUKAaTOpa ®opmupyemsie 3YH

TOCTHKEHUS

KOMITETCHITNH
NJ-10I1K-1 spapmg | OOydaromuiics NOJKEH 3HATh OCHOBBI OOIIEH, HEOPraHWYECKOW U
Pemiaer  TUIIOBBIE AHATUTUYECKOM  XMMHH B 00BbEeME HEOOXOAMMOM ISl peIIeHUs
3aJaun TUMIOBBIX 3a7ad B CBOCH MpodecCHOHAIBHON  NIeATEIhHOCTH
po(hEeCCHOHATBHOM (51.0.16 -3.1)
mesTenbHOCTH  Ha | ymenus | OOYYArOLMICS JOMKCH YMETh OCYWICCTBIATH IIOWCK, aHAIM3 M
OCHOBE 3SHAHMHA CHUHTE3 XHMUYECKOW HH(OPMALUU, YMETh MPOBOAUTH XUMHYECKHIA
OCHOBHBIX 3aKOHOB aHaJIu3 C MPUMEHEHUEM CUCTEMHOIO MOAX0/1a JIsl PEICHHS TUTOBBIX
MaTeMaTUYECKUX, 3ama4 B CBOEH MpodeCCHOHATBHON NEATENILHOCTH  C IPUMEHEHUEM
€CTECTBEHHOHAYYH UH(OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHosoruid (51.0.16 - V.1)
pIX JIUCHUIUIMH C | mageiku | OOydalomumiicas — JOJDKEH — BIAJeTh  HAaBBIKAMM — IPOBEACHMSA
MpUMEHEHUEM XUMHYECKOT0 aHaIM3a C LeJIbI0 KPUTUYECKOT0 aHajau3a MOJy4eHHOM
UH()OPMAIIMOHHO- uHpOpMalMU  NpU  pEelIeHMHM TUIOBBIX  3agad B CBOEH
KOMMYHHUKAITMOHHBI npodeccuonanbpHoOU aestenbHocTH (b1.0.16 —H. 1)
X TEXHOJIOTUM




2. MecTo nucuunuHbl B cTpykType OIIOII

Hucnunnuna «O01mas 1 HeopraHUuYecKasi XUMHS» OTHOCUTCS K 00513aTeTbHON YacTH OCHOBHOM
npodeccuoHanbHON 00pa3oBaTeIbHON MPOrpaMMBbl OakanaBpuara.

3. O0béM JUCUMIVIMHBI M BUIbI y4eOHOH padoThI

O06bem auctuIuIMHbL coctaBisieT 5 3avetHbix enunaui (3ET), 180 akamemuueckux yacoB (jmanee
yacoB). JlucuuniuHa uzydaercs:

- ouHas gopma oOyuenus B 1,2 cemecrpax;
- 3ao4Has popma oOyueHus B 1,2 cemecTpax.

3.1 PacnpenesieHue o0beMa TMCUUIIMHBI IO BUAAaM YueOHOH padoThl

KomnaectBo
4acoB

Bun yueGHO# paboTh

10 OYHOM (hopme

O 3a04YHOU (popme

o0ydenus o0ydenus
KonTakTHas paGoTta (Bcero), 9% 18
B TOM 4YHCJIe MPaKTHYecKasi MOAr0TOBKA
Jexyuu (JI) 32 8
Jlabopamopnuvie 3anamus (J13) 64 10
CamocrosiTe1bHasi padota ody4yaromuxcs (CP) 57 153
KonTpoas 27 9
JK3aMeH JK3aMeH
3auer
Hroro 180 180
3.2 PacnipenesieHue yueOHOIro BpeMeHH MO pa3gesiaM U TeMaM
Ounas ¢popma o0ydeHHs
B TOM YHCJIC
KOHTAKTHAas
A
Ne HaumenoBanue pasaenos u Tem Bcero pabora =
TEMBI 4acoB cp §
J J13 S
~
1 2 3 4 5 6 7
Pa3znen 1. OcHoBBI 00111eli U HEOPraHUYECKOH XUMHUHU
Crpoenne  aToMa  XHMHYECKHX  DIIEMEHTOB.  ATOMHO- X
11. MOJIEKyJIsipHOE ~ y4ueHHWe. KBaHTOBO-MeXaHHMYECKas  TEOPHA 2 -
CTPOCHHUS
1.2 Xumuueckasi cBsi3b. KoBaneHTHas cBs3b. MeToasl pacuéra 2 _ X
KoBaseHTHO# cBsizu (MBC, MMO)
1.3 PactBoprl. Knaccudukanus pactBopoB. Bumbl KOHIEHTpaIui 2 _ X
pPacTBOPOB
1.4. PactBopumMocTtb. Teopuu pacTBOpOB. AHOMAJIHU BO/IBL 2 -
15 PactBopsl 3nexrponutoB. MoHHBIE paBHOBecHs B pacTBOpax 2 _
ANEKTPOIHUTOB. DICKTPOITUTHICCKAS TUCCOIUAITIS 81 4
1.6 Honnoe mpousBeneHue Bojabl. BomoponHblid  HOKa3aTelb. 2 . X
I'mapokcmibHBIN MOKa3aTeIhb
1.7. T'ujposus coteit - X
1.8. KonnuratusHble CBONCTBA pacTBOPOB - X
1.9. Teopust OKHCIHUTENIBHO - BOCCTAHOBHUTEJILHBIX IPOLIECCOB 2 - X
1.10 OCHOBHBIE OKHCJIATEIIM W BOCCTAHOBUTEIH, NpPUMCHIEMEBIC B 2 _ X
TEXHOJIOTHIECKOM ITPOU3BOJICTBE
111 OCHOBBI XMIMUYECKOH TEPMOJAMHAMHUKHU 2 - X




Oyaknuun  coctosHusA T, DHranpmus. DHTPONUS. DHEPTHs

1.12. 2 -
I'nb6ca
1.13. OCHOBHBIC TOJIOKECHUSI XUMHUCCKOW KHHETHKH 2 - X
1.14. Kartanus 2 - X
1.15. KommuiekcHble coeTMHCHHS 2 - X
1.16. | O6mas xapaKTepUCTHKA METAJIOB ¥ HEMETAJIOB 2 - X
1.17 TexHuka 0€30mMacHOCTH. 3aKOH YKBUBAICHTOB. OnpeeicHue _ 2 X
MOJISIPHOM MacChl SKBHBAJICHTA BEILICCTB
1.18. [TonyueHnre u XMMUYECKHE CBOMCTBA OKCUAOB M OCHOBaHHI - 2 X
1.19. [MonyyeHre ¥ XMMUYCCKUE CBOMCTBA KUCIIOT - 2 X
1.20. | Monyyenne n XMMHUYECKUE CBOMCTBA COJIEH - 2 X
1.21 IeHeTHueCcKas CBSI3b MEX/TY KJIACCAMH HEOPTaHHMYECKUX _ 2 X
COeIMHEHU I
1.22 M3yueHne CBOWCTB 3JIEMEHTOB U UX COEIMHEHUH B 3aBUCUMOCTH _ 2 X
ot nostoxkeHust B [1CD
1.23. [IpuroroBiicHHE PACTBOPOB MPOICHTHOW KOHIICHTPAIMH - 2
1.24 IIpuroroBnenue pacTBOPOB HOPMAJILHON U MOJISIPHOM _ 2 X
KOHLIEHTPALHH
1.25. XuMUYECKUE CBONCTBA PACTBOPOB JICKTPOJIUTOB - 2 X
1.26. | Bausnue pa3nnyHbX (paKTOPOB HA THIPOJIH3 COTIEH - 2 X
1.27. V3yueHne OKHCIUTEIbHO-BOCCTAHOBHUTEIILHBIX CBOWCTB BEIICCTB - 2 X
1.28. Bnusinue cpesibl Ha IOBEICHHUE OKHUCIIUTENICH - 2 X
1.29 W3yuenue BIMsSHUS TEMIIEPATypPbl M KOHLEHTPAI[MU BELISCTB Ha _ 2 X
CKOPOCTh XUMHYECKUX PeaKIui
1.30. [onyuyeHne M CBOMCTBA KOMILJICKCHBIX COCAMHCHHIMA - 2 X
1.31. | Monyyenne u u3ydyeHue CBOMCTB S-, P- IJIEMEHTOB - 2 X
1.32. [MosyueHue v u3ydyenue cBOUCTB d - 2eMeHTOB - 2 X
1.33. OCHOBHBIE 3aKOHBI CTEXUOMETPUH - - 3 X
134 Krnacchl HeopraHUUeCKUX COCTUHCHUN: OKCUIIBI, OCHOBAHUS, 3 X
T KHCJIOTBI, COJIH
1.35. PactBopbl. DnekTposiTudeckas aucconuanys. [ muponus conei - - 5 X
1.36. Mertomsl pacuera OBP - - 2 X
1.37. Kontposs 27 X X X 27
Pa3znen 2 AHajJMTHYeCKAsi XMMHS
21 OCHOBHBIC OIepalK XUMHUYECKOro aHanm3a. [loaroroska _ 2 X
XMUMHYCCKOM MOCY/IBI K aHATN3Y
2.2. | Ot60p npob 1 MPOOONOArOTOBKA - X
2.3. KauecTBeHHbII aHaTN3. AHAJIU3 KATHOHOB -
2.4. | KauecTBeHHBIH aHANN3. AHAJIN3 AHHOHOB - 2 X
25 OOHapyKCHHE WOHOB OWOTCHHBIX JJIEMCHTOB B TIPOIYKTax _ 2
MUTAHUS
26 I'paBumMeTpuuecknii (BecoBoi) anamm3 OnpeenieHne CyXoro ocTarka _ 2 X
BOJIbl PABUMETPHYCCKIM METOJIOM 72 10
27 [TpUHUKMI ¥ TEXHUKA BHIMOIHEHUS] THATPUMETPHYECKOTO aHaIn3a. _ 2 X
[TpuroToBieHNE CTAHAAPTHBIX PACTBOPOB
28 Meron HeliTpanusauuu. OnpeeneHne TUTpa pacTBOpa COISIHOM _ 2 X
KHCJIOTBI
29 Onpenenenye conepxkanns Fe?* B pactsope cynbdara xenesa (11) _ 2 X
[IepPMaHTaHATOMETPUYECKHM METOJIOM
2.10. | Onpenenenye nepMaHraHATHOH OKHCIIEMOCTH BOJIbI - 2
2.11. | Onpenenenne 0CTATOUHOIO XJI0Pa B BOJIE METOJIOM HOIOMETPHH - 2
2.12. - 2

OnpeueﬂeHI/[e JKCCTKOCTHU BOAbI KOMIIJICCOHOMETPUYCCKUM METOAOM

6




2.13. | Onpenenenne XJIOPH - HOHOB B BOJIE METOIOM OCAKICHHUS - X
2.14. | JlaGoparopuble Bechl. B3sTHe HABECOK HA AHATUTHYECKHX BECax - 2
215 | Porokonopnumerpus. OnpeseneHne HOHOB ME/IN 1 JKenesa _ 2 X
(hOTOKOJIOPIMETPHICCKIM METOAOM
2.16. | Morenuunomerpus. Onpenencune pH B u Er B npupoHbIX BoAax - 2 X
2.17. | I'paBuMeTpHUYECKHUI aHAIIM3. - - 5 X
2.18. | Meroasl 00bEMHOIO aHaIU3a - - 15 X
2.19. | ®u3MKO-XMMHUYECKHE METO bl aHAJIN3a - - 10 X
Hroro 180 32 64 57 27
3aounasi popma oOyueHust
B TOM YHCJIC
KOHTaKTHast =
No HaumenoBanue pa3aenoB u Tem Bcero 6 =
aboTa
TEMBI 4acoB P cp §
J J13 S
~
1 2 3 4 5 6 7
Paznen 1. OcHoBBbI 001Ieii 1 HEOPraHUYECKOi XMMHHU
CtpoeHue aToMa XUMHYECKUX 3JICMEHTOB. ATOMHO- X
11 MOJICKYJISIpHOE yueHue. KBaHTOBO-MeXaHUYeCKask TCOpHUs - -
CTpPOCHHMS
1.2 Xumuueckass cBs3b. KoBanieHTHast cBsizb. Meroapl pacuéra _ _ X
KoBaJieHTHO# csizu (MBC, MMO)
1.3 PactBopsl. Knaccudukanus pactBopoB. Buasl KoHIEHTpauuit } X
pacTBOpoOB
14. PactBopuMocTth. Teopuu pacTBOpOB. AHOMAJIHMHU BOJIBL. -
15 PactBops! anexTponuToB. MloHHBIE paBHOBECHS B pacTBOpax 2 _ X
3JIEKTPOIHUTOB. DICKTPOIUTHICCKAS TICCOIHAITIS
16 HonHoe mpousBeicHUE BOIBI. BOIOPOIHEINM TOKa3aTeb. } X
I'uapoKCUIIbHBIN MOKa3aTelb
1.7. T'uaponu3 coneit - X
18. KoyuraTuBHBIC CBOWCTBA PACTBOPOB : X
1.9. Teopust OKHCTUTEIHHO - BOCCTAHOBUTEIBHBIX MTPOIIECCOB 2 : X
1.10 OCHOBHBIC OKHCIIUTEIH U BOCCTAHOBUTEIIH, IIPUMCHSICMBIC B } X
TEXHOJIOTHYECKOM ITPOU3BOJICTBE
1.11. | OcHOBBEI XHMHYECKOH TEPMOIHHAMUKI - -
72 22
1.12 ®ynkiun cocrostuus T/ DHTansnusa. DHTponus. DHeprus } i}
I'ub6ca
1.13. OCHOBHBIE TOJIOXKEHHS XHMHUYECKOH KHHETHKH - - X
1.14. Karanus - - X
1.15. | KommeKcHbIe coeIMHEHHS - - X
1.16. OO0m1asi XapaKTepPUCTHKA METAJUIOB M HEMETAJIIIOB - - X
1.17 TexHnka 6€30MaCHOCTH. 3aKOH SKBUBAJIEHTOB. OIpeeneHne } } X
MOJISIPHOM MacChl SKBHBAJICHTa BCILCCTB
1.18. TlonyueHne U XUMHUYECKUE CBOMCTBA OKCHJOB M OCHOBAHUH - - X
1.19. [onyyeHne M XUMHYCCKUE CBOMCTBA KHCIOT - . X
1.20. | [onyyenne n xuMHUUECKHE CBOICTBA CONEH - - X
1.21 I'eHeTnueckas CBsI3b MEXKIY KJIACCAMH HEOPTaHMYCCKUX ) 2 X
COeIMHEHUI
1.22 M3yueHne cBOWCTB 3JIEMEHTOB U UX COCIUHEHUN B 3aBUCUMOCTH _ _ X
ot nonokerns B [1CD
1.23. [IpuroroBicHIE PACTBOPOB MPOICHTHOW KOHIICHTPAIUH - X
1.24 IIpuroToBiieHre pacTBOPOB HOPMAIBHOW U MOJISIPHON _ 2 X
KOHIICHTPaLIN{




1.25. | Xumuueckue cBOMCTBA PACTBOPOB SJIEKTPOIUTOBR - - X
1.26. BrusiHue pasnuuHbiXx (aKTOpOB HA TUAPOIU3 CONCH - - X
1.27. W3yueHne OKHCIUTENIbHO-BOCCTAHOBHUTEIILHBIX CBOMCTB BELIECTB - - X
1.28. BnusiHue cpejibl Ha OBEJICHUE OKHCIUTEICH - - X
1.29 W3yuenune BAUSHUS TEMIIEPATypPbl U KOHLIEHTPAI[MK BEIECTB Ha } ) X
CKOPOCTh XUMHYECKUX PeaKIni
1.30. [TonyueHne U CBOICTBAa KOMILJICKCHBIX COCIMHCHUIMA - - X
1.31. | Ionyyenue n u3yyeHue CBONCTB S-, P- 3JIEMEHTOB - ) X
1.32. [Monyuenve u u3ydyenue cBOUCTB d - 27eMeHTOB - X
1.33. OCHOBHBIE 3aKOHBI CTEXHOMETPHUU - - 10 X
134 Krnaccel HeOpraHUYEeCKHX COSTUHCHUN: OKCUJIBI, OCHOBAHHS, 10 X
T KHCJIOTBI, COJIA
1.35. PactBopsl. DnekTponuTudeckas auccoruans. ['unaponus coneit - - 15 X
1.36. Mertosl pacuera OBP - - 5 X
Paznen 2 AHaauTHyecKasi XMMUs
21 OCHOBHBIC OTIEPALIH XUMITIECKOro aHainm3a. [lonroroska _ X
XUMHYCCKOH MOCY/IBI K aHATU3Y 2
2.2. | O160p 1pob 1 NMPoGONOATOTOBKA - X
2.3. KavecTBeHHbl ananu3. AHaan3 KaTHOHOB - - X
24. | KayecTBeHHbIi aHAIM3. AHAIIN3 AHHOHOB - -
25 OOHapy)XeHHEC HMOHOB OHMOTCHHBIX 3JEMEHTOB B MPOAYKTaX _ _
UTAHHS
2 6. I'paBumMeTpuuecknii (BecoBoi) anamm3 OnpeeneHne Cyxoro _ _ X
OCTATKA BOJIbI TPABHMETPUYCCKUM METOA0M
27 [IpyUHIMI ¥ TEXHUKA BBIMIOJHEHUS] THTPUMETPHUYECKOTO aHAIH3A. 2 _ X
[IpuroroBiieHHEe CTAaHJAPTHBIX PACTBOPOB
28 Merton nelitpanusanuu. OnpeneneHue TUTpa pacTBOPa COISTHON _ 2 21 X
KHCJIOTBI
" 99
29 Onpenenenre conepxanns Fe** B pactBope cynbdara xesesa (11) _ _ X
[epMaHTaHATOMETPHUUECKUM METOIOM
2.10. | Onpenenenue nepMaHraHaTHOM OKMCIISIEMOCTH BOIbI - - X
2.11. | Onpenenenne 0OCTATOYHOTO XJIOPa B BOJIE METOIOM HOIOMETPHH - X
2.12. | Onpenenenye KecTKOCTH BOJIbI KOMIUIECOHOMETPHUYECKHM METOJIOM - 2 X
2.13. | Onpezenenye XJIOPHUI - HOHOB B BOJIE METOIOM OCAXKICHHUS - X
2.14. | JlaGopaTopHsie Bechl. B3siTHe HABeCOK Ha AHATMTHYECKHX BECax - - X
215 | Porokonopumerpusi. OnpeneneHne HOHOB MEIH 1 XKele3a _ _ X
(hOTOKOJIOPUMETPHUYECKUM METOIO0M
2.16. | Horennmomerpus. Onpenenenne pH B 1 Er B npupoHEIX BOJax - - X
2.17. | I'paBuMeTpUYCCKHI aHATIN3 - - 10 X
2.18. | Meroasl 00bEMHOTO aHAIN3A - - 30 X
2.19. | OusuKo-XUMHUYECKHE METOIbI aHAIN3a - - 30 X
2.20. | KoHTponb 9 X X X 9
HTtoro 180 8 10 153 9

4. CTpyKTYpa U coJepKaHue TUCHHILIHHBI, BKIOYAOIIAs MPAKTHYECKYIO MOAT0TOBKY
[IpakTuyeckass TOATOTOBKA MpPH pealH3alii Y4eOHBIX MPEIMETOB, KYpCOB, IUCIUIUIMH
(Momysiei) opraHu3yeTcsi MyTeM NpPOBEACHUS MPAKTUYCCKUX 3aHSATHH, MPAKTHKYMOB, JTAOOPaTOPHBIX
paboT ¥ WHBIX aHAJIOTUYHBIX BHJIOB Y4YeOHOW JEATEIBHOCTH, MPEAYyCMATPUBAIOIINX Y4YacTHE
o0yJaromuxcss B  BBIOJIHEHWH  OTHCIBHBIX  JJIEMEHTOB  pa0OT, CBS3aHHBIX C  Oymaymien
poheCCUOHATILHOMN IEATENbHOCTHIO.
[IpakTUdeckass IOArOTOBKA MOXET BKIIIOYATh B CeO0sl OTIENbHBIC 3aHSATHS JICKIIMOHHOTO THUIIA,
KOTOpBIE TPEAyCMaTPHUBAIOT TMepenady y4eOHOW uHpopManuu 0O0yJaroImuMcs, HEOOXOIUMOU s
MOCJICTYFOIIIETO BBHITIOJTHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiei mpodheCcCHOHATLHON AEATEIbHOCTEHIO.
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PexomeHqyeMblli 00bEM MPAKTHYECKOW TOATOTOBKM (B TIPOIIEHTaX OT KOJMYECTBA YacOB
KOHTAKTHOU pabOThI) ISt AUCIUILINH, PEATU3YIOIIUX:

- yauBepcaiabHble komneTreHuu (YK) ot 5 no 15%;

- obmenpodeccuonansubie kommnereHuu (OIK) ot 15 1o 50 %;

- npoeccruonanbubie komrereHuu (I1K) ot 20 no 80%.

4.1 Conepxxanue Q¥ CHUNLTHHBI
Pazgen 1. OcHoOBBI 00111€H ¥ HEOPraHUYECKOWH XUMUH

Onpenenenne npeaMera xumuu. Conep:kaHue, LENd U 3afadyd Kypca. OCHOBHBIE IMOHATUSA U
3akoHbl xumuu. Kiaccel Heoprannuyeckux coennHeHuil. CtpoeHue atoma. CTpOEHHE AJIEKTPOHHBIX
ob6omnouek atomoB. Ilepuoanueckas cucrema [[.M.MenneneeBa. Xumudeckas CBs3b. XapaKTECPUCTHKU
XUMHUYECKOM CBsi3U. OCHOBHBIE IIOJIOXKEHMSI METOJa BAJIEHTHBIX cCBsi3zed KoBaneHTHas CBsA3b.
MeKMOJIEKYyJISIpPHBIE B3AaUMOEHCTBUS.

PactBopsl. Teopust pactBopoB. CrocoObl BBIpaKEHHsI KOJIWYECTBEHHOI'O COCTaBa PAacTBOPOB.
OnektponuTnyeckas auccounanus. MloHHoe npoussBeaeHue Bojabl. KOHIEHTpamuss MOHOB BOJOPOJAA B
BOJIE U B BOJAHBIX pacTBOpax KUCIOT U ocHOBaHMM. Bomopoansiil nokazarens (pH). ['maponus coneil.
Paznuunblie ciaydan ruaponusa coneid. CTeneHb ruipoin3a.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxiuu. MeTtobl COCTaBJICHUS ypaBHEHU
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIIMI: METOJl 3JIEKTPOHHOTO OanaHca M 3IEKTPOHHO-MOHHBIN
MeTol. THuIbl OKHMCIUTENIBbHO-BOCCTAHOBUTENBHBIX peakuuil. BiusHue cpeapl Ha NpoTEKaHUE
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX peakinii. OCHOBHBIE OKUCIUTENN U BOCCTAHOBUTEIIN.

OCHOBBI XMMHYECKOH TEpMOJIMHAMMKH (cucTema, (a3a, TEPMOJWHAMHUYECKHE MapaMeTpHl,
(GYHKIIUU COCTOSIHUSA, CAMOIPOU3BOJIbHBIE U HECAMOIIPOU3BOJIbHBIE MPOLIECCHI). XUMUYECKasi KHHETHKA
n katanu3. CKOpPOCTh XMMHYECKOM peakuuu. 3akoH JAecTByrolux Macc. KoHCTaHTa CKOpOCTH.
Bnustnue ¢akTopoB Ha CKOPOCTh XMMHYECKOW peakmuu. XuMmu4eckoe paBHoBecue. [Ipunnmm Jle
[Tarenve. Karanus.

KommiekcHbie coenuHeHUs, Teopusi u mpaBuio BepHepa. CrioCOOHOCTh aTOMOB Pa3IMYHBIX
3JIEMEHTOB K KOMILIeKcooOpa3oBanuto. Kitaccudukaiiyst 1 HOMEHKIIaTypa KOMIUIEKCOB.

[TonoxxeHne MeTa/sioB W HEMETAUIOB B mepuoaunueckoit cucreme J[.M. Menneneena.
B3aumoneicTBue pa3InYHBIX METAUIOB C IPOCTBIMU BELIECTBAMH, BOJOM, LIENIOYaMHU, KUCIOTaMU U
cossaMu. ["anoreHsl

Pa3nen 2. AHanuTHYecKasi XUMHS

AHanmuTAYeCcKass XUMHUs KaK HaykKa O METOJAaX XMMHUYECKOrO aHalIu3a, ONpPEACIICHHUs COCTaBa U
CTPYKTYpbl XMMHUYECKUX CHUCTEM. KadecTBEHHBIN, KOJIMUYECTBEHHBIH, CTPYKTYPHBIH, CHUCTEMHBIN
aHaynu3bl. Xumudeckas uAeHTU(UKaMsI.OCHOBHbIE MNPUHIUIBI AHAJTUTHYECKOIO  OMNpPECIICHHUS.
AHanUTHYeCKHEe XHMHUYECKHE peaknuu. AHAIUTUYeCKud curHan. TpeOoBaHHMs K aHaTUTHYECKUM
peaKIusaM.

I'pasumempuueckuti ananuz. llpunuun merona. Bunbel BecoBoro aHanmu3a. OCHOBHBIE 3Taribl
MPOBEACHUS aHaNIM3a. Beranciienns no pe3ynpraTaM aHaIN3a

OcHOBHBIE 110JI0KeHHS] THTPHMETPHUYECKOI0 AHAJIN3A

Tumpumempuueckuu auanus, OCHOBHbIE TOHATUS W omnpeneneHus. CTaHZApTHBIA pacTBOp
(TUTpAHT), MEPBUYHBI W BTOPUYHBIM CTaHAAPTHHIE PACTBOPBI, CTAHIAPTH3ALUS, TUTPOBAHHE, TOUYKA
SKBUBAJICHTHOCTH.

TpeboBaHus K peakiysiM TUTPUMETPUUYECKOTO OMpeaeieHus. TUTpOBaHUE, ero BUABL: IPSIMOE,
peBepCcUBHOE, 00OpaTHOE, 3aMECTUTEIHHOE

MeTonbl  TUTPUMETPUUYECKOTO aHAIM3a: KHUCIOTHO-OCHOBHOM, OCaXIEHHUS, OKHUCICHUS-
BOCCTAHOBJICHHSI, KOMILJIEKCOOOPAa30BaHMUS.

CriocoObl BBIpQXKEHUS KOHIIGHTpAIIMM TUTPAHTA: TUTP, TUTP TUTPAHTA MO aHATU3UPYEMOMY
BemecTBy. CxeMbl pacuera B TUTpUMETpUIecKoM aHanmu3e. OObeM M Macca TUTPyeMOUH TpoObl B BCEi
POOBI.

Memoo mneiimpanuzayuu (npomonumomempusi). AIMAUMETPUYECKOE, aAIKAIUMETPHUECKOE
TUTpOBaHUE. TeopeTnyeckue OCHOBBI KHCIOTHO-OCHOBHOI'O TUTPOBaHUs. Touka 3KBHUBaJEHTHOCTH.
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OO6mactp 3HaueHuit PH (HeWTpanmbHas, mENOYHAs, KHWCIasg) B 3aBUCHUMOCTH OT THIMA TMapbl KHCIIOTa-
OCHOBaHWE (CHIIbHAsI KHCIIOTa-CIad0€ OCHOBaHHE, ciabas KHCIOTa-CUILHOE OCHOBaHHME H T.J.).
Peooxcumempusa.  Teopemuueckue  ocHogbl  memooa. Peakuuu — OKUCIEHHUS-BOCCTAHOBICHUS.
DOKBUBAJICHT, MOJISIPHAs Macca SKBUBAJIEHTA B peAaKIUAX peAokcoMmeTpuu. CTaHAApTHBIE AJIEKTPOJIHbIE
noreHuuansl. YpasHenue HepHcra.

Ilepmaneanamomempuueckoe mumposarue. OCOOCHHOCTH TPOBeNeHUs peakiuii. UHaukanus
TOYKH 3KBUBAJICHTHOCTH.

Hooumempuueckoe mumpoeanue. IIpuMeHenye H010METpHH TIPH aHAIIM3E HOA B COIHL.

Kommnnexkconometpus. [Ipunuun meroga. Cranaaptasie pactBopbl. UHaukanus. [Tpumenenue

DU3UKO-XUMHYECKHE MeTOAbI AHAJIN3a

HHucTpyMeHTabHbIE METO/IbI AaHATTN3a, UX KJIACCU(PUKALUS U OCHOBHBIE XapaKTEPUCTUKH.

Cnexmpogpomomempus. Teoperndeckue OCHOBHI MeTona. 3akoH byrepa-JlamGepra-bepa,
OTKJIOHEHHSI OT HEro W MyTH MX ycTpaHeHus. Ontuyeckas IMIOTHOCTh U MOJSPHBIN KO3 UIUEeHT
CBETOIOIJIOIEHUA. JIFOMUHECHIEHTHBIN aHau3.

llomenyuomempus. CymiHOCTh MeTOAa. MeXxaHu3M AIEKTPOJHBIX MpolieccoB. MHIUKAaTOpHBIE
3IEKTPOJIbI U JIEKTPoAbl cpaBHEHUs. CTeKIsiHHBIN ekTpoa. Onpenenenue PH. MoH-cenekTuBHbIC
ANEKTPOBI.

Xpomamoepagusa. Knaccuduxarus u xapakTepucTuka MeTo10B. byMaxkHasi 1 TOHKOCIOWHAs
xpomarorpadus, UX NPUMEHEHUE AJI pa3/efieHHs U aHaJlh3a HEOPraHMYECKUX M OpPraHHMYeCcKHX
BEILIECTB.

4.2 ConepxaHue JeKIuii

Ounas popma o0yueHust

No Oo6vem |IIpakTHuec-
n/n KpaTtkoe cogep:kanue JeKIUU (akan. Kas
TOITOTOBKA
4acoB)

1. CtpoeHre aToMa XHMHYECKHX OJJIEMEHTOB. ATOMHO-MOJIEKYJISIDHOE yUYEHHE. 2 -
KBaHTOBO-MeXaHHYIECKAsI TEOPHSI CTPOCHHUS

2. Xumuueckas cBsi3b. KoBajeHTHas cBs3b. MeToabl pacuéTa KOBAJICHTHOH CBSI3H 2 -
(MBC, MMO)

3. PactBopsl. Kitaccudukarust pacTBopoB. Buibl KOHIIEHTpAIHil pacTBOPOB 2 +
PactBopumMocTth. Teopuu pacTBOPOB. AHOMAJIMU BOJIBL. 2 -

5. PactBOpBl 2nexTponuTOB. VOHHBIE paBHOBECHS B pAacTBOPax dJIEKTPOJIHTOB. 2 -
DNEeKTPOIUTHICCKAS TICCOIHAITIS

6. HonHoe mnpousBeneHue Boabl. BogopoaHblil mokasarels. I'uapoxcuibHbII 2 -
MOKa3arTeb

7. Tuaponus coneit 2 +

8. KosuraTuBHbBIE CBOMCTBA PACTBOPOB 2 -

9. Teopust OKUCTUTEIBHO - BOCCTAHOBUTEIBHBIX MPOICCCOB 2 -

10. |OcHOBHBIC OKHCIHTCIM W BOCCTAHOBHUTENIM, HPUMCHICMBIC B TEXHOJIOTHMYCCKOM 2 -
TPOU3BOJICTBE

11. | OcHOBBI XUMHYECKOH TEPMOJIHMHAMUKH 2 -

12. | ®ysakumu cocrosaust T, DuTanbmms. DaTponus. Dueprus [ uooca 2 -

13. | OcHOBHbIE MOJIOKEHHSI XUMUUECKON KMHETHKHU 2 -

14. | Karanus 2 -

15. | KoMmmiekcHble COeqUHEHUS 2 +

16. |OOmias xapakTepuCTHKa METAJUIOB ¥ HEMETAJIIIOB 2 -
Hroro 32 10%
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3aounas popma o0OyueHust

Ne Ob6bem |I[IpakTHuec-
n/n Kparkoe coaep:kanue JeKIuU (axan. Kas
TOITOTOBKA
4acoB)
1. |[PactBoppl. Knaccudukaruss pacTBOpoB. BuHIBI  KOHIIGHTpalHid  pacTBOPOB. 2 +
PactBopumocTs. Teopuu pacTBOpOB. AHOMAJIWHU BOJBI. PacTBOPHI 3JIEKTPOJIMTOB.
HoHHbIE  paBHOBECHssT B  pPacTBOpax  AJEKTPOJHMTOB.  DJICKTPOJUTHYECKAs
nucconuanus. BonopoaHelil mokasaTeip.
2. |T'maponus coneit. KoyumratuBHble CBOWCTBa pacTBOPOB. TeOpHs OKHCIMTEIBHO - 2 -
BOCCTAHOBUTCIILHBIX  MPOIeccoB. OCHOBHBIC OKUCIUTEIM UM  BOCCTAHOBHUTCIH
[PUMEHSIEMbIE B TEXHOJIOTHYECKOM IPOU3BOICTBE
3. |Texmmka Oe3omacHocTH. OCHOBHBIC ONEPAIMKM XUMHYECKOro aHamm3a. [loaroroBka 2 -
XUMHYECKOM Mocy/ibl K ananu3y. Otoop npod 1 mpoOOmOArOTOBKA
4. |TIpyHUMI M TEXHUKA BBIIOJHEHUS TUTPUMETPUYECKOTO aHaiu3a. [IpurotoBieHue 2
CTaH/IapTHBIX PACTBOPOB
HToro: 8 10%
4.3 Conep:xanue 1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0ydyeHHs
Ne HaunMeHoBaHHe J1a00paTOPHBIX padoT O6bem |IIpakTHuec-
n/m (akax.gacos) Kast
TONTr0TOBKA
1. TexHrKa 6€30NaCHOCTH. 3aKOH YKBHBaJIEHTOB. OTpeieieHne MOJIIPHON Macchl 2 -
JKBUBAJICHTA BEILECTB
2. TTonyyeHne ¥ XUMHICCKUE CBOMCTBA OKCHIOB M OCHOBAHHI 2 -
3. [MonyuyeHne M XUMHYCCKUE CBOCTBA KHCIOT 2 -
4, Tlonyuenne u XuMHUYECKUE CBOMCTBA COJIEH 2 -
5. I'eHeTnueckas CBsI3b MEXKAY KJIACCAMH HEOPTaHUYCCKUX COCTUHCHUI 2 +
6. W3ydeHne CBOWCTB 3IEMEHTOB U UX COCIUHCHUI B 3aBUCUMOCTH OT ITOJIOKCHUS B 2 -
[co
7. [IpuroroBneHne pacTBOPOB MPOILCHTHOW KOHIICHTPAIIUH 2 +
8. IIpuroToBrienre pacTBOPOB HOPMAIBHOW U MOJISIPHOW KOHIIEHTPALIUU 2 +
9. XUMHUUECKUE CBONCTBA PACTBOPOB JICKTPOJIUTOB 2 -
10. |BuusiHue pa3nuuHbIX (aKTOPOB HA TUAPOIIN3 CONEH 2 +
11. |M3y4eHHe OKUCIUTEIbHO-BOCCTAHOBUTEIBbHBIX CBOMCTB BEIECTB 2 +
12. |BnusHue cpepl Ha TOBEJICHUE OKHCIUTEICH 2 +
13. |M3y4eHue BIUSHUS TEMIIEPATYPhI U KOHIIEHTPALIMH BEIIECTB HA CKOPOCTh 2 -
XMMHYECKUX peaKIuit
14. |[lomyuyeHHe U CBOICTBAa KOMILJICKCHBIX COCIMHCHUIMA 2 +
15. |Ilomy4yeHue n U3yueHHE CBOWCTB S-, P- 3JIEMEHTOB 2 -
16. |Ilomy4eHue u u3ydeHue CBOMCTB O - 3JIeMEHTOB 2 -
17. | OcHOBHBIC OMepaIMy XUMAYECKOTO aHam3a. [10rotoBka XMMUYECKOU TIOCYbI K 2 -
aHaJIH3y
18. |Ot6op mpod 1 MPoOOIOATOTOBKA 2 +
19. |KauecTBeHHbII aHAN3. AHATIN3 KATHOHOB 2 -
20. |KavecTBeHHbI aHaNN3. AHAIM3 aHHOHOB 2 -
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21.

06Hapy>KeHMe HMOHOB OHOTE€HHEIX 3JIEMEHTOB B OpOAYKTax MUTAHU

22. |T'paBumerpuuecKkuii (BecoBoi) aHamm3 OnpeneseHue CyX0oro OCTaTka BOIbI 2 -
TPaBUMETPHYECCKUM METOJIOM
23. |IIpuHIUI ¥ TEXHUKA BBHIIOJHCHUS THTPUMETPUICCKOTO aHam3a. [[puroToBicHue 2 +
CTaHJAPTHBIX PACTBOPOB
24. |Meton Heirpanuzanun. OnpeaeaeHne TUTPa pacTBOPa COMSTHON KUCIOTHI 2 +
25.  |Onpenenenue conepxanus Fe* B pactBope cynbgara xenesa (11) 2 -
MePMaHraHATOMETPUUCCKUM METOJIOM
26. |OmnpenencHue MepMaHraHATHOW OKUCIIIEMOCTH BOJIBI 2 +
27. |OmpeneneHre OCTATOYHOTO XJIOPA B BOIE METOIAOM HOIOMETPHHI 2 +
28. |OmpeneneHue KECTKOCTH BOABI KOMITICCOHOMETPHYECKAM METOIOM 2 +
29.  |OmpezencHue XJIOPHI - HFOHOB B BOZE METOIOM OCaXKICHHS 2 -
30. [JlabopatopHble Bechl. B3siTHe HABeCOK Ha aHAIUTHYECKUX BECax 2 -
31. |®orokomopumerpus. OnpeneieHne HOHOB MEIHU U Kejie3a (POTOKOIOPUMETPHUECKUM 2 -
METOZOM
32. [[orenumometpus. Onpenenenne pH B 1 Er B mpupoaHbIX Bogax 2 -
HTtoro: 64 40 %
3aounas popma o0yueHust
Ne HaunMeHoBaHHe J1a00paTOPHBIX padoT Ob6bem |IIpakTHuec-
n/m (akam.4acoB) Kas
NMOJAr0TOBKA
1. |Tenermueckas CBA3b MEXIy KJIaCCAMU HEOPTAHWIECKUX COCAMHEHHHA 2 -
2. |IIpuroroBiicHHE PacTBOPOB MIPOICHTHOM KOHIICHTPAIIMH. I [pUTOTOBJICHHE PACTBOPOB 2 -
HOPMAJILHOW ¥ MOJIIPHOM KOHIICHTPAILUH
3. |IlomydeHue U M3y4EHHE CBOMCTB S-, P-  3eMEHTOB. [loyTydeHre U U3y4eHHE CBOMCTB 2 -
d - snemeHTOB
4. |Meton HeliTpanu3anun. OnpeieieHne TUTPa pacTBOPa COJITHON KUCIOTHI 2 +
5. |Onpenenenne 0cTaTOYHOTO XJIOpa B BOJIE METOIOM HomomeTpru. Onpeerenue 2 +
KECTKOCTHU BOJIBI KOMILUIECOHOMETPHUYECKIM MeTozioM. OnpezieNieHie XJI0pH I - HOHOB B
BOJIC METO/IOM OCAXICHHS
Hroro 10 40%

4.4 Coagepxanne NpaKTHYECKUX 3aHATHI
IIpakTrueckue 3aHATHs HE IIPELYyCMOTPEHBI.

4.5.Buabl 1 coiep:KaHUe CaMOCTOATEIbHO padoThl 00yYAKOIINXCS

4.5.1. Buabl caMoCTOSITE/IbHOMH Pa0d0Thl 00y4al0IIUXCs

KomndgecTBo yacoB

. o
Buibl CAMOCTOSTENBHOH PaGOTHI 00YUAIOIMXCS [0 OMHOM | uHoit
hopme
hopme
00yueHus

o0yueHus
IToaroToBka K onpocy Ha 1a00paTOpHOM 3aHSTHH 5 5
ToAroTOBKA K TECTHPOBAHHUIO 5 5
CaMocCTosITeIbHOE M3yUSHHE OT/ICNIbHBIX TEM M BOIIPOCOB 8 42
IoxaroroBka pedepara 10 30
NuauBuayanbHble JOMAIIHUE 3a1aHUs 23 65
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[ToAroTOBKA K MPOMEKYTOUHOU aTTECTALUU 6 6
HToro: 57 153
4.5.2. Conep:xaHue caMOCTOSITEJIbHOM PA00ThHI 00y4al0IIUXCSH
KonnuectBo yacos
Ne HaunmenoBanue TeM 1 BOIIPOCOB N N
[0 OYHOM 0 3204YHOM
/11
dhopme dhopme
o0yueHus 00ydeHust
1 CrpoeHre aroMa XHMHYECKHX OJIIEMCHTOB. ATOMHO-MOJEKYJISIPHOC Y4YCHHE.
KBaHTOBO-MEeXaHHYECKAs TCOPHSI CTPOCHUS
2 Xumunueckas cBs3b. KoBaseHTHast cBsi3b. MeToibl pacuéra KOBaJIEHTHOM CBSI3HU
(MBC, MMO)
3. PactBopsl. Kitaccudukarnust pacTBopoB. Buibl KOHIIEHTpAIHii pacTBOPOB
4. PactBopumMocTth. Teopuu pacTBOpPOB. AHOMAJIHMHU BOJIBL.
5 PactBopbl 2mekTponuToB. MoHHBIE PaBHOBECHS B PAaCTBOPAX DIIEKTPOJIUTOB.
DJIeKTPOIUTHYECKAS! JUCCOLHALIHST
6 HonHoe mnpousBenenue BoAbl. BomopomaHblii mokaszatenb. [ HIpOKCHIBHBIM
MOKa3areb
7. T'uaponu3 coneit
KosiraTuBHBIC CBOWCTBA PACTBOPOB
9. Teopusi OKHCIUTENIHHO - BOCCTAHOBHUTENBHBIX IPOLIECCOB
10 OCHOBHBIC OKHCIUTEIN W BOCCTAHOBHTCIIHU, IPUMCHICMBIC B TEXHOJOTHYCCKOM
MPOU3BOJICTBE
11. | OcHOBBI XUMHYECKOI TePMOINHAMHKH
12. Oyukumu cocrosinust T/1. Dnranenus. Surponus. Dueprus ['m66ca
13. OCHOBHBIE TOJIOXKEHHS XHMUUYECKOH KHHETHKH
14. Karanu3
15. | KommekcHble coeMHEHNS A
22
16. OO0m1asi XapaKTepPUCTHKA METAJUIOB ¥ HEMETAJIIIOB
17 TexHrka 6€30MaCHOCTH. 3aKOH dKBHBaJICHTOB. OTpeieieHne MOJIIPHON Macchl
JKBUBAJICHTA BEIECTB
18. [onyuyeHne M XUMHYCCKUE CBOMICTBA OKCHJIOB M OCHOBAHHMN
19. | [onyyenne n XMMUYECKHE CBOMCTBA KHCIOT
20. ITonyyenue u XUMHUYECKHE CBOMCTBA coJiel
21. [eHeTH4eCKas CBSI3b MEXK/Y KJIaCCAMU HEOPTaHUYECKUX COSIIMHEHHI
22 W3ydeHne CBOWCTB 3JIEMEHTOB U X COCITUHCHUN B 3aBUCHUMOCTH OT TTOJIOKCHHUS
B I[ICD
23. [IpuroroBiicHHE PACTBOPOB MPOICHTHOW KOHIICHTPAIUH
24. IIpuroToBiieHrE pacTBOPOB HOPMAJIBHOW U MOJISIPHOW KOHIICHTPALIUU
25. XUMHUUYECKUE CBONCTBA PACTBOPOB JICKTPOJIUTOB
26. | BausHue pa3muuHbIX GAKTOPOB HA THAPOIN3 CONEi
21. M3ydeHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX CBOVWCTB BEILIECCTB
28. BinsiHue cpesibl Ha NOBEICHHE OKHCINTENeH
29 W3yveHue BIUSHHS TEMIIEPATyPhl U KOHIICHTPAIIMK BEIICCTB HA CKOPOCTh
XUMHYCCKHUX PCaKIHiA
30. ITonydyeHHe M CBOMCTBA KOMIIEKCHBIX COSIMHEHHIT
31. [losnyyeHne U U3YYCHHUE CBOMCTB S-, P- DJICMCHTOB
32. | Ionyuenue u M3yueHne CBOHCTB d - IIEMEHTOB
33. OCHOBHBIC 3aKOHBI CTEXHOMETPHH 3 10
34. Kitacchl HEOPraHUYECKHMX COCIMHCHMI: OKCHJIbI, OCHOBAHMSI, KHCIIOTBI, COJIH 3 10
35. PacTtBopsl. DnexTponutuueckas aucconuanus. I'uaponus coneit 5 15
36. Meronbl pacuera OBP 2 5
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37 Texnuka 0e3onacuocty. OCHOBHEIE ornepanuu XuMHIeCKOro aHajausa. HO,HI‘OTOBKa
XHMUYECKOM TNOCyAbl K aHAJIU3Y

38. | Or6op npo6 u mpoGONOrOTOBKA

39. KauecTBeHnbIi ananm3. AHaan3 KaTUOHOB
40. | KauecTBeHHbII aHa/m3. AHAIIN3 aHHOHOB
41, OOHapyXCHUE HOHOB OMOTCHHBIX JJIEMCHTOB B MPOAYKTaX MUTAHUS
42. I'paBumMeTpuueckwii (BecoBoit) aHamm3 OnpeiesieHre CyXoro 0CTaTKa BOIbI
rPaBUMETPHYCCKHM METOI0M
43 IIpuHIUD ¥ TEXHUKA BBITIOJTHEHUS TUTPUMETPUICCKOTO aHAIIN3A.
IIpuroToBICHHE CTAHIAPTHBIX PACTBOPOB
44, Merton neritpanu3zaimu. OnpeeicHue TUTPa PACTBOPA COJISTHOM KHCIOTHI
45 Onpenenenne conepxanus Fe?* B pactsope cynndara sxenesa (I1) 21
[IEPMaHraHATOMETPHUYECKUM METOIOM
46. OnpeierneHre ePMaHTaHATHON OKUCIISIEMOCTH BOJTBI
47. OnpeieNieHre 0CTATOYHOTO XJIOpa B BOJIE METOIOM HOOMETPHH
48. OmnpeienieHre KECTKOCTH BOJIb KOMILICCOHOMETPHYCSCKIM METOIOM 10
49, OnpeneneHne XJIOPUJ - HOHOB B BOJIC METOIOM OCaKICHHS
50. JlabopaTopHbie Bechl. B3siTHE HAaBECOK Ha aHATMTHYCCKHUX BEcax
51 dorokonopumeTpusi. OnpeesicHre HOHOB MEIH U JKeIe3a
(HhOTOKOJIOPUMETPHICCKHM METOIOM
52. Iotenuuomerpus. Onpenenenue pH B u Er B mpupoaHbIX Bogax
53. I'paBuMeTpuueckuii ananus. 5 10
54, MeTtoapl 00BbEMHOTO aHAIN3A 15 30
55. Du3HKO-XMMHYECKHAE METOAbI aHAIN3a 10 30
Hrtoro 57 153

5.YueOHO-MeTOAUYECKOE o0eceYeHrne CAMOCTOATEIbHOI PadoThl 00y4aKIIMXCH M0 AUCHUIJIMHE
YuebHO-MeToandeckue pa3padboTku umetorcs B Hayunoii 6ubimoreke @®I'BOY BO  HOxHo-
VYpansckuii [AY:

5.1 [lakmpoBa C.C. OOmass u HeEOpraHWdYeckass XUMHS [DJIEKTpOHHBIH pecypc] : Metomuyeckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATUSAM JJIs 0OydYaroUIMXCs MO HampasieHuto noarotoBku: 35.03.07
TexHONOTHS TIPOU3BOJICTBA M TIEPEPAOOTKU CEINbCKOXO3IWCTBEHHON MPOAYKIIUKM, HANpPaBICHHOCTh —
TexHonorus mNpOM3BOACTBA, XpaHEHUS H  nepepabOTKM  MPOAYKIMU  HKMBOTHOBOJACTBA H
pacTEeHUEBOJICTBA, YPOBEHb BHICIIET0 oOpa3zoBaHus OakanmaBpuaT, (opma obOydenust ounas/ C.C.
[HakupoBa. — Tpouuk: ®I'BOY BO HOxHo-Ypansckuii ['AY, 2023- 190 c. Pexum npocryna:
https://edu.sursau.ru/course/view.php?id=9942

5.2 lakupoBa C.C. OOmias m HeopraHuyeckas XuMHsl [DJIEKTpPOHHBIH pecypc] : Meroandeckue
PCKOMCHAAIWKN I10 OpTraHHu3alun CaMOCTOSITCIILHOU paGOTBI JJISL 06yqa101u1/1xc;1 Mo HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U TTEPEPAOOTKH CEITbCKOXO3SIMCTBEHHON IPOTYKITHH,
HAIIpaBJIEHHOCTL — TexHonorus TPOM3BOACTBA, XpaHEHUS W  IepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBICIIETO0 00Opa3oBaHMs OakagaBpuaT, ¢hopma oOydeHUs
ounas/ C.C. IlakupoBa. — Tpounk: ®I'BOY BO HOxno-Ypansckuit ['AY, 2023 — 44 c. Pexum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

5.3 [lakmpoBa C.C. OOmass ¥ HEOpraHwdeckass XUMHS [DJIEKTpOHHBIH pecypc] : Metomuueckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATUSAM JJIsl OOydYaloUIMXCs MO HampasieHuto noarotoBku: 35.03.07
TexHONOTHS IPOU3BOJICTBA M TIEPEPAOOTKU CEINbCKOXO3IWCTBEHHON MPOAYKIIUKM, HANpPaBICHHOCTh —
TexHonorus mNpoOM3BOACTBA, XpaHEHUs H  nepepabOTKM  MPOAYKIMH  HKMBOTHOBOJACTBA H
pacTEeHUEBOJICTBA, YPOBEHb BBICIIETO 0Opa3oBaHHs OakanmaBpuar, ¢opma oOyuenus 3aounas/ C.C.
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[MakupoBa. — Tpounk: ®I'BOY BO IOxno-Ypambckuit 'AY, 2023 — 54 c. Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=9942

5.4 Illakuposa C.C. OOmias u HeopraHWYeckas XuUMHUs [DIEKTPOHHBIN pecypc] : Meroamueckue
PEKOMEHJALUU 0 OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOYyYaroUXCs IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomorus MpOU3BOJACTBA U MEPEPAOOTKU CEIbCKOX03IHCTBEHHOM MPOIYKIINH,
HalpaBlIeHHOCTh — TexHonorus npPOU3BOACTBA, XpaHEHUs U  IepepabOTKH  MPOAYKLUHU
’KMBOTHOBOJICTBA M paCTEHHUEBOJICTBA, YPOBEHb BBICIIEr0 00pa3oBaHus OakanaBpuat, (popma oOyueHus
3aounas/ C.C. IlllakupoBa. — Tpounk: ®I'bOY BO IOxno-Ypanbckuit ['AY, 2023 — 44 c. Pexum
nocryma: https://edu.sursau.ru/course/view.php?id=9942

6. @OH OLIEHOYHBIX CPEACTB VISl IPOBEJeHUS MPOMEKYTOYHOM aTTeCTAIMU 00yYAKOIIMXCSH 110
AUCHUILINHE

Jl1sl yCTaHOBJIEHUS! COOTBETCTBUS YPOBHS MOATOTOBKU oOydwaronuxcst TpedboBanusm OI'OC BO
pa3paboTaH (OHA OLIEHOUHBIX CPEJICTB JUIsl TEKYIIEro KOHTPOJII YCIEBAEMOCTH M IPOBEACHUS
MIPOMEKYTOYHOM aTTeCcTalMy O0YJaromuXcs Mo JucHuIInHe. DOHJ OIIEHOUHBIX CPENICTB MPEICTaBICH
B [Ipunoxxennnu.
7.0cHOBHAsA M 1ONOJTHUTEJIbHAsI ydeOHasi IUTepaTypa, Heo0OXoanuMast VI 0CBOCHUSI I CHUIIIMHBI

OcHoBHasl U JONOJTHHUTENNbHAs yueOHas muTepatypa umeercs B Hayunoit  Oubmmoreke U
AIEKTpOHHOU MH(pOopManmoHHo-00pazoBatenbHOM cpeae DI'BOY BO 0xHo-Ypansckuii [AY.
OcHoBHas:
1 TapacoBa, A. B. OOmas u Heopranuuyeckass xumusi. Heopranmueckas Xxumusi : ydeOHOE
nocobue / A. B. Tapacosa, II. B. ®abunckuii. — KpacHosipck : Cubl'Y um. akamemuka M. O.
PemernéBa, 2022. — 126 c. — TekcT : aneKTpoHHbIH // JIaHb : 3IeKTpOHHO-OMOIMOTEeYHAsE CUCTEMA. —

URL: https://e.lanbook.com/book/400553 (mata oOpamenus: 23.03.2025). — Pexum mocryma: s
aBTOPU3. II0JIb30BATEIICH.

2 bnunoxsatoBa, 0. B. Ananutudeckas xumus : yae6Hoe nmocodbue / 0. B. bimroxsarosa, A.
B. HymraeBa, H. I1. YekaeB. — Ilen3a : [II'AY, 2023. — 133 ¢. — TekcT : anekTpoHHbll // Jlanb :
aJIeKTpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/381986 (mata obparneHus:
23.03.2025). — Pexum moctyma: Jis aBTOPH3. MOJIb30BaTEIICH.

JlonoJTHUTeIbHASL:

1 MuxkpiokoBa, E. KO. OOmas, HeopraHumueckass M aHaJIUTHYeCKas XUMHUS :@ y4deOHOe
nocobue / E. 0. Muxkprokora, T. M. Axmeros, Y. A. XapucoBa. — Kazanp : KTABM um. baymana,
2021. — 150 c.— Tekcr : anexrpoHHslii // Jlanp : 3nekTpoHHO-OMONMMOTEyHast cucrema. — URL:
https://e.lanbook.com/book/177645 (marta obpamenus: 23.03.2025). — Pexwum mocTyma: Ui aBTOPHUS3.
MOJIb30BaTENEN.

2 [eaunpiaa, JI. B. Xumus : yue6Hoe mocodue / JI. B. Illeuunbina, A. M. Amapues. —
Hoocubupck : HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — TekcT : 3neKTpoHHbIH // JIaHb :
aJIeKTpoHHO-OnOmoreynas cucrema. — URL: https://e.lanbook.com/book/118505 (mata obOparneHus:
23.03.2025). — Pexxum moctyma: Jis aBTOPH3. MOJIb30BaTEIICH.

3 OO6mrast m HeopraHuueckas Xumus : ydeoHoe mocodue : B 2 yactsax / A. . Anapues, A.
A. Kazakosa, P. E. Cunuypuna, JI. B. llleBaunsina. — HoBocubupck : HI'TY, [6. 1.]. — Yacts 1 :
O6mas xumus — 2015. — 78 ¢. — ISBN 978-5-7782-2608-1. — TekcT : anekTpoHHblii // JlaHp :
3JIeKTpOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/118495 (mata oOpateHus:
23.03.2025). — Peskum mocTyma: i aBTOPH3. MOJIb30BaTEICH.

4 Amnapues, A. W. O6mas u HeopraHuyeckas Xumus : yueoHoe nocodue / A. . Anaphes,
JI. B. llleBnunpina. — HoBocubupck : HI'TY, [6. r.]. — Yacts 2 : Xumus anementoB — 2015. — 90 c.
— ISBN 978-57782-2738-5. — TekcT : 3nekTpoHHbIH // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAs CUCTEMA.
— URL.: https://e.lanbook.com/book/118502 (mata obpamenus: 23.03.2025). — Pexxum mocTyma: ajis
aBTOPU3. II0JIL30BATEIICH.
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5 Heoprannueckass XuMusi U1 XUMHUS DJIEMEHTOB: JIaOOPATOPHBIA TMPAKTHKYM : y4eOHOe
nocobue / coctapurenu M. A. Tpommna [u ap.]. — Tonesrtu : TI'Y, 2022. — 216 ¢. — ISBN 978-5-
8259-1088-8. — Tekcrt : snektpoHHBI / JlaHb : 31eKTpoHHO-OMOMMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/264140 (mata oopamenus: 23.03.2025). — Pexwum moctyma: s aBTOPU3.
M0JIb30BaTENEH.

6 Ileryxosa, JI. . Heoprannueckass xumusi. XuMus 3JIeMeHTOB : yyeOHoe mocobue / JI. WM.
ITeryxoBa. — Hopwibck : 3I'Y um. H.M. ®enoporckoro, 2019. — 136 ¢. — ISBN 978-5-89009-714-
9.— Tekcr: onextpoHHblii// Jlamb : 3nekrpoHHo-OMOnmoTeynas cuctema. —  URL:
https://e.lanbook.com/book/155919 (mara obpamienus: 23.03.2025). — Pexxum gocTyma: s aBTOPH3.
MOJIb30BaTENEN.

7 Ounsxkun, A. M. OOmas, HeopraHU4ecKas M aHAIUTHYECKas XUMUs: pabodas TeTpaip :
yuebHoe nocobue / A. M. @unsikun, A. JI. KpaBuenko, O. A. CokonoBa. — Mocksa : MITABMub um.
K.W. Ckpsibuna, 2023. — 52 c. — Texkcr : a1eKkTpoHHBIH // JIaHb : 3IeKTPOHHO-OMOINOTEYHAs] CUCTEMA.
— URL: https://e.lanbook.com/book/364193 (nata obpamenus: 23.03.2025). — Pexxum goctymna: ajis
aABTOPH3. MOJIb30BATEIICH.

8 BoponkoBa, M. B. Pemienne THMOBBIX 3a7a4 1Mo 00IIei 1 HEOPraHMYECKOW XHUMHUH : yaeOHOe
nocobue / M. B. BoponkoBa, H. B. EpmakoBa, C. H. Konommna. — Open : Openl’'AY, 2024. — 96
c.— Tekcr: onekrponHsld / JlaHp : 2neKTpoHHO-OmOMMoTeunass cucrema. —  URL:
https://e.lanbook.com/book/402446 (mata obpamenus: 23.03.2025). — Pexwum mocTyma: s aBTOPHUS3.
MOJIb30BaTENEN.

8. Pecypcbl mHpOpMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTepHeT», He0OXoAMMbIe ISl
OCBOECHUS TUCHMUILINHBI

1. DnexTpoHHO-OMOMMOTEUHAsT cucTeMa wu3aaTenbcTBa «JlaHby [DnekTpoHHBIA pecype]. —
Cankr-IlerepOypr, 2010-2025. — Pexxum moctyma: http://e.lanbook.com/. — JlocTym mo joruxy u
MapoJio.

2. Hayunas osnektponHas Oubmuoreka eLIBRARY.RU [DOnektponHsii pecypc|
[mHpOpManMOHHO-aHAIUTHYECKHK  TopTan]. — MockBa, 2000-2025. - Pexum pgocryna:
http://elibrary.ru/.

3. DneKTpOHHO-0MOIMOTEeYHAsI CUCTeMa « Y HUBEpPCUTETCKasi OMOIMoTeKa OHJaiH [ DIeKTPOHHBIN
pecypc]. — Mockaa, 2001-2025. — Pexxum goctyma: http://biblioclub.ru/. — loctym mo goruHy u mapoJiro.

4. YOxHO-YpalnbCKUil TOCYNAapCTBEHHBIM arpapHbIi YHHUBEPCUTET [DJIEKTPOHHBIH pecypc] :
otu. caiit. — 2025. — Pexxum noctyna: https://sursau.ru/about/library/contacts.php.
9. Mertonuyeckue YKa3aHUs sl 00y4al0UIUXCH 110 OCBOCHUIO JUCUMILIIHHBI

YueOHO-MeTOAMYECKHE pa3paboTku wuMmeroTcs B Hayunol OmOIMOTEeKE U AJICKTPOHHOU
uHpopMannoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY.

9.1 Iakmposa C.C. OOmias U HeopraHudeckas XUMHUs [DIEKTPOHHBIN pecypc] : Mertomudeckue
yKa3aHUs K JIa0OpaTOPHBIM 3aHATHAM Il OOyYaromIuxcsi Mo HarpasieHuto moarotoBku: 35.03.07
TexHomorus MPOU3BOACTBA M MEPEPAOOTKH CENbCKOXO3SIMCTBEHHON MPOMYKIIMU, HAMPaBICHHOCTh —
TexHomorus NpPOU3BOACTBA, XpaHEHUA U  MepepadOTKUM  MPOAYKIUH KMBOTHOBOJCTBA U
pacTeHUEeBOJICTBA, YPOBEHb BhICHIEro obOpa3oBaHus OakanaBpuar, Qopma oOyuenus ounas/ C.C.
[MakupoBa. — Tpounk: PI'BOY BO IOxno-Ypansckuit I'AY, 2023— 196 c. Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=9942

9.2 Mlakuposa C.C. OOmiass ¥ HeopraHuyeckass XuMHUs [DIEKTpPOHHBIA pecypc] : Meronuyeckue
PEKOMEHJAMU IO OPTaHM3aLUH CAMOCTOATENFHONH pabOThl Al O00YYaromMXCs IO HAIpPaBICHHUIO
noarotoBku: 35.03.07 TexHomOTHS MPOU3BOJACTBA U NEPEPAOOTKU CEIbCKOXO3IUCTBEHHOM MPOIYKIINH,
HANpaBJICHHOCTh — TexHomorust TPOW3BOACTBA, XpaHEHHS M  TEPEepadOTKH  MPOTYKIHUH
’KMBOTHOBOJICTBA M PaCTEHHUEBOJICTBA, YPOBEHb BBICIIEr0 00pa3oBaHus OakanaBpuaT, (popma oOyueHus
ounas/ C.C. IllakupoBa. — Tpounk: ®I'BOY BO IOxno-Ypansckuit 'AY, 2023 — 44 c. Pexum
noctyma: https://edu.sursau.ru/course/view.php?id=9942
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9.3 Hlakuposa C.C. OOmass u HeopraHuueckass XuMHUs [DIEKTpPOHHBIN pecypc] : Meroanueckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATHSAM JJIsl OOy4YaloUIMXCs MO HampasieHuto noarotoBku: 35.03.07
TexHonorus mMpou3BOACTBA M MEPEpadbOTKU CENbCKOXO3SICTBEHHON MPOIYKIUH, HAMpaBICHHOCTh —
TexHonorus mNpoOM3BOACTBA, XpaHEHUS H  nepepabOTKM  MPOAYKIMH  HKMBOTHOBOJACTBA H
pPacTEeHHUEBOJICTBA, YPOBEHB BBICIIETO 0Opa3oBaHHs OakanmaBpuar, ¢opma oOyuenus 3aounas/ C.C.
[MakupoBa. — Tpouukx: ®I'BOY BO IOxHo-Ypansckuit I'AY, 2023 — 54 c. Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=9942

9.4 Illakupora C.C. OOmiass u HeopraHWYecKas XUMHUS [DIEKTpPOHHBIN pecypc] : Meroandeckue
PCKOMCHAAIWN 110 OpTraHHu3alun CaMOCTOSITCIILHOU paGOTBI JJISL O6yanOH_[I/IXC$I M0 HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U MTEPEPAOOTKH CEITbCKOXO3SIMCTBEHHON IPOTYKITHH,
HAIpaBJIEHHOCTL — TexHonorus TpPOM3BOACTBA, XpaHEHUS W  IepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBHICIIETO0 0Opa3oBaHMs OakagaBpuat, ¢hopma oOydeHUs
3aounas/ C.C. llakuposa. — Tpouuk: ®I'BOY BO HOxno-Ypansckuit 'AY, 2023 — 44 c. Pexxum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

10. CoBpeMeHHBbIe HH(OPMAITMOHHBIE TEXHOJIOTHHU, MCIIOJIb3yeMble IIPH OCYIEeCTBJICHUH
00pa3oBaTeILHOIO NMpoIecca N0 JMCUMILIUHE, BKJIOYAasi epevyeHb NPOrPpaMMHOro odecrnedeHuns U
HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubimoTreke ¢ TepMUHAIBHBIX CTAaHIMH MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
1. «TexakcnepT: bazoBbie HOpMaTHBHBIE TOKYMEHTH (MH(POPMAIIMOHHO-CIIPABOYHAs CUCTEMA)
2. «Texakcnept: [IumeBast MpOMBIIUIEHHOCTH (MH(OPMAIIMOHHO-CIIPAaBOYHAsI CUCTEMA)

Iporpammuoe obGecneuenne: 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.bpaysep (Yandex Browser); Moodle.

11. MarepuajibHO-TeXHHYeCKasi 0a3a, He00OX0AMMAas 1JIsl OCYHIEeCTBJIEHUsI 00Pa30BaTeIbHOI0
npoiecca no TUCIHUIIINHE
Y4yeOHble ayauTOpMU JIsi TPOBEAECHUS 3aHATHI, NPeXyCMOTPEHHBIX MPOrpaMMoii,
OCHAIIleHHBIE 000PYI0BAHNEM H TEXHHYECKHMH CPeICTBAMHU 00yUeHH s
VYuebnas aymuropusi Noe 317 ocHamieHHbIE 000pYAOBaHHUEM M TEXHUYECKUMH CPEACTBAMU IS
BBINOJIHEHUS J1TAOOPAaTOPHBIX PadoT.
VYuebnas aynuropust Ne 328, ocHamieHHass MyJIbTUMEIUHHBIM KOMITIEKCOM.
ITomemenus 1Jis1 cCAMOCTOATEIBLHOMH PadoTHI 00y4ar0IMXCS
[Tomemenne No 420 myist caMOCTOSTENHHOM PabOTHI, OCHAIIICHHOE KOMITBIOTEPHOM TEXHUKOH C
BO3MOXXHOCTBIO TMOAKTIOUEHUs: K cetu «MHTepHeT» ® obecrmeueHueM AO0CTyma B DIEKTPOHHYIO
nHpopManmoHHo-006pazoBaTenbHy0 cpeny PI'BOY BO I0xHo-Ypansckuii [AY.
IlepeyeHb 000py10BaHUS M TEXHHYECKUX CPEICTB 00yUeHUsI
Becwr «kKERNy, cexyngomep, pH-metp pH-150 MU, 6anst kom6. naboparopras, KOK-2, nuctumisitop
UD-1100, nearpudyra OITH 80, meus mydenbHas, cymunbHbli mkad. Kommiekt mynbrumenua
(mpoextop Acer X1210K, mpoekunonnsiit s5kpan ApoLLo-T, Hoyroyk e Mashines E 732 Z).

Y4ebnbie creHapl: KOMIUIEKTHI TUTakaToB 1o pasnenaM xumun (Ileproaudeckasi cucteMa XHMHYECKUAX JIEMEHTOB
JI.1. MenneneeBa, KoBasieHTHas cBs3b, IOHHAS CBS3b, XUMHUYECKOE PAaBHOBECHE, DICKTPOIUTHUECKAS TUCCOIUAIINS BOJIBI,
I'uaponu3 BOIHBIX pacTBOPOB coiel, Texanka paboThl ¢ MUIeTKaMH, XuMIdecKkas mocyaa (3Kcukarop), OCHOBHEIE TPHEMBI
rpaBuMeTpuH, @unbpTpoBanue, [IpucnocobnaeHue st TATPUMETPUIECKOTO aHAIH3a), TaOJINIa pACTBOPUMOCTH.
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IMPHJIO’)KEHUE

®OH/JI OHEHOYHbIX CPEACTB

JUISL TEKYIIETO KOHTPOJISA YCIIEBAEMOCTH U IIPOBEIECHUS IIPOMEKYTOYHOU aTTECTALUN
o0yJaromuxcs

18



COJIEP)KAHUE

KomMrieTeHIIumn 1 UX HHIUKATOPHI, (HOPMHUPYEMBIE B MPOIIECCE OCBOCHUS AUCIUILTUHBL..............
[Toxa3zaTenu, KpUTEPUHN M LIKaNa OLEHUBAHUS MHIUKATOPOB JAOCTIKEHHS C(HOPMUPOBAHHOCTH
1K) Y08 (S K 510 0 R
TunoBble KOHTPOJbHBIE 33JaHUd W (WIM) HHBbIE MaTepHalibl, HEOOXOAMMBIE JUISI OLIEHKH
3HaHWM, YMEHUH, HaBBIKOB M (WIM) ONbITa JEATENBHOCTH, XapaKTEPU3YIOLIUX
c(OpMHUPOBAHHOCTh KOMIIETEHLUH B IPOL[ECCE OCBOCHUSI TUCIIUTIIMHBL. .....enveenereenererireaneennneennes
Meronuueckue MaTtepuanbl, ONPEACIAIONINE TPOLEAYypbl OIECHUBAHUS 3HAHUN, YMEHHM,
HAaBBIKOB W (WJIM) ONBITa JEATEIBHOCTH, XapaKTepU3yIOMHMX CcHOpMHUPOBAHHOCTH
XYY 18 (SN2 00070 CUUURTRR

4.1.  OueHouHble CPECTBA IS IPOBEACHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B Ipoliecce

MPAKTUYECKOM TOITOTOBKH .« ..ttt ettt ettt entteeatte e eaee e eatteeetteeenennneneesiirereenns
4.1.1 Ompoc Ha TA00OPATOPHOM BAHATHH . .. ... ..euetntentatenteneenenteeene ittt aeae e
/A 0 )1 (<) 1 I TS0 1S o - - A
4.1.3 VIHOIUBUAYATBHBIC TOMALTHHE 3ATAHMST ... euetenteneatententeneetee et eneeaenteneeneanenaeneaas
4.2.  Tlpouemypsl U OLICHOYHBIE CPEICTBA IS IPOBEACHUS TPOMEKYTOUHOM aTTECTALHH. .....
T G ) 41V (<) : S PP
A T N (< L PP

Kommiext OLCHOYHBIX MATCPHUAIIOB ...ttt i it s ta s arass s arasa s s asaaasas s s sasssass

19

21

22

22

23
23
34
36
45
45
50
49



1. KoMmneTeHU UM ¥ UX HHAUKATOPHI, (popMHUpyeMble B Mpolecce 0CBOCHNUS M CUMIIMHBI

OIIK-1 CnocobeH pemiaTh THIOBBIE 3aJa4d MPO(PECCHOHAIBHON JCATEIHPHOCTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB MATCMATHYCCKUX, CCTCCTBCHHOHAYUYHbBIX U O6H_[€Hp0(1)eCCI/IOHaHBHBIX JUCHUITIINH C
pUMEHEHHEM UH(POPMAIMOHHO-KOMMYHHUKAITHOHHBIX TEXHOJIOTHH.

HanmeHoBaHUE OLICHOYHBIX

®opmupyembie 3YH CpencTB
Ko v HanMeHOBaHHE .
MHJIMKAaTOpa .5 s
JIOCTHKEHHUS S5 é 5
KOMIICTCHIINI 3HaHUA yMeHHs HaBBIKU g § % %
=k X
=
-1 OTIK-1 | Obyuatomwmiics O6yuatomuics O6yuarommiics VeTHblit onpoc Ha | 3auer,
Pemraer rumospie | MOTPKCH SHatTh | JOJDKCH YMETE | nomkeH  BJIAJETh 1a60paToOPHOM 9K3aMeH
- OCHOBBI O6LE[CI/I, OCYIIECTBIAT HABBIKAMIL B
npodeccuonanproji | MEOPTAHIMECKOH 1 | MOMCK,  amamms 1 | npopejenus TecTHpOBAHHE,
JeATEIILHOCTH pa | AHATMTHHCCKON CHHTE3 XHUMUYECKOTO oueHka pedepara u
OCHOBE smamip | XAMHH B obbeMe | XHMHYECKOH aHamMza ¢ LEJbl0 |  MHIAMBHIYaIbHOTO
OCHOBHBIX  3akomop | HEOOXOMMMOM s | MH(OpMAIH, KPUTHYECKOTO JOMAIITHETO 3aJaHUs
MATEMATHYCCKIX, PCLICHUS  THIOBBIX | yMETh  NPOBOJWTE | gpyanysa
eCTECTBEHHOHAY YHBIX i?))f)ii){eccl;uona;fgsg ;‘:;’jize“”“ . TOJTy4Y€eHHOI
JUCHUTUTAH c undopmanuu  1pu
TIpUMEHEHHEM ﬂgTTgﬂf gongn TPUMCHCHHCM PEIIEHHH THIOBBIX
HH(bOPMAIHOHHO- (51.0.16 -3.1) CHCTEMHOTO 3ama4 B cBOCH
KOMMYHHKAIHOHHbIX Tioaxoza A npodeccnonanpHoi
TeXHONOIHH PIICHHS  THIOBBIX | negrepHoCTH
3agaq B CBOCH (51.0.16 —H.l)
npodeccnoHaTEHOM
JEATENBHOCTH c
IPUMEHEHHEM
WHPOPMAIIMOHHO-
KOMMYHHKAIMOHHBI
X TEXHOJIOruil
(51.0.16 - V.1)
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2. Iloka3artem,

KpHUTEpUHU

mKaJjJa

c(hopMHPOBAHHOCTH KOMIIETEHUM i

OIICHUBAHUA

HHAUKATOPOB

JOCTHKEHUS

NJ-1 OIIK-1 Pemaer tunossle 3amauv NpoQecCHOHATLHON JAEATENHHOCTH HA OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKHX, ECTECTBEHHOHAYYHBIX JIMCUUIUIMH C TPUMEHEHHEM HH(POPMaIIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTHI

IMokazatenu Kpurepun u nikana oneHUBaHUS PE3yJIbTaTOB 00yUCHHMS 110 JUCLUILTHHE
OLICHUBaHUS
(Popmupyemsie Henocrarounsrit JlocTaTo9HBIM Cpenamit Bricokmit
3VH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
b1.0.16 -3.1 OO0yuatomuiicst He OOyuaronuiicst ci1abo OOyuaronuiicst ¢ OO0yuaromuiics ¢
3HaeT OOJBUIYIO YaCTh | 3HAET OCHOBBI HE3HAYUTEIIbHBIMA TpebyeMoil CTENEHbI0
OCHOB 001I€EN U obei, OILINOKAMH K MMOJIHOTHI ¥ TOYHOCTH
HEOPraHUYECKOH HEOPraHU4IECKO 1 OTAETBbHBIMH pOOETaMy | 3HaeT OCHOBBI
XAMHH AHAIMTHYECKOMN 3HAET OCHOBBI OOIIEH, o011EH,
XUMUHU HEOPraHUYECKON U HEOpPraHUYECKON U
AQHAIUTUYECKOM XMMHMH | aHAIUTUYECKOU
B 00bEME HEOOXOMMOM | XUMHHU B 00beMe
JUISL  PELICHMs THIOBBIX | HEOOXOAMMOM ISt
3a1a4 B CBOeH PELICHUS TUIIOBBIX
npodeccroHaIbHOM 3a1a4 B CBOeH
JIeSITeNIbHOCTH npodeccHoHaNbHON
JIESITENIHOCTH
b1.0.16- V.1 OOyuaronuiics He OO0yuarontuiics cado OO0yuaromniuiics ¢ OOyuaronuiicst
YMEET OCYILECTBIISTH YMEET OCYIIECTBIISAT HE3HAYUTEIbHBIMA CaMOCTOSATEIBHO
MIOUCK, aHAJIU3 U CHHTE3 | MOWCK, aHAIN3 U 3aTPyIHEHUSIMH yMEET | yMEET OCYILIECTBIISTH
XMMHYECKOH CHHTE3 XMMHUYECKOH OCYIIECTBIISITH TIOHCK, MIOUCK, aHAJIH3 U
nHpopmanuy, He ymeeT | nHGOpManUH, ymeer aHaJIN3 U CUHTE3 CHHTE3 XUMUYECKON
MIPOBOANTH MPOBOANTH XMMHYECKOH nHpopmanuy, ymeTh
XMMHUUYECKHI aHAIU3 XUMHUYECKUH aHAIIN3 uHdopmanum, ymeer MIPOBOAUTH
TIPU PELICHUH IPU PELICHUH MPOBOJINTD XUMHYECKUH | XUMHYECKUH aHAIH3 C
MOCTABJICHHBIX 3a/1a4 MOCTaBJIEHHBIX 3a/1a4 aHaJIM3 C TPUMEHEHHEM | PUMEHEHUEM
IPH [TIOMOIIH CHCTEMHOT'0 I10/1X0/1a CUCTEMHOT'0 110JIX0/1a
npenogaBaTeiist JUTA peIICHU s JJIA peIICHUS TUITIOBBIX
NOCTaBJICHHBIX 33/1a4 B | 3a7a4 B CBOEH
cBoeil po¢eCCHOHATBHOM
npodeccrnoHaNbHOM JIESITENIBHOCTA  C
JEATeIBHOCTH  C MIPUMEHEHNEM
MIPUMEHCHHUEM nH(popMannoHHoO-
nH(pOPMAINOHHO- KOMMYHUKaIIMOHHBIX
KOMMYHHUKaIMOHHBIX TEXHOJIOTUI
TEXHOJIOTHil
b1.0.16 -H.1 OO0yuatomuiicst He OOyuaronuiicst ci1abo OOyuaronuiicst Bnageer | OOyuwarommiics
BJIaJZICeT HaBbIKAMHU BJIaZieeT HaBBIKAMU HaBbIKaMU MPOBENICHUS CBOOOIHO BiIazieeT
NIPOBECHNUS HPOBECHUS XMMHYECKOT'0 aHali3a C | HaBbIKAMHU
XMMHUYECKOTO aHallM3a | XMMHUYECKOTO aHalM3a | LeJIbI0 KPUTHYECKOTO NIPOBEICHNUS

C LIEJIBI0 KPUTHYECKOTO
aHalM3a MoIy4eHHON
HHQOPMAIIUH IIPH
pELICHNH 331249 B
cBOeH
npodeccuoHaIbHOM
JeATeIILHOCTH

aHaJIM3a MOJIy4YeHHOU
HHQOPMAIIUH IIPH
pelIeHnH 3a]a4 B CBOE
poeccHoHaTBHON
JeATEIBHOCTH,
JIOIYCKaeT He
3HAYUTEIbHBIC OMNOKH

XMMHUYECKOTO aHaJIHN3a
C LIENBI0
KPUTHUYECKOTO aHaIN3a
[I0JIy4E€HHOM
nHPOPMALINH TIPH
PEILICHUH THITOBBIX
3a7a4 B CBOEH
npoeCCHOHATBHOMN
JIeSITEIIbHOCTH
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3. TunoBble KOHTPOJIbHbIE 32IaHUsT U (MJIM) MHbIE MATEPHUAJIbI, HEO0XO0UMBbIE JJIsl OLEHKH
3HAHMA, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATEIbHOCTH, XapaKTePU3yOIINX
chopMHPOBAHHOCTH KOMIIETEHIU

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

YyebHO-MeTonuYeckue pa3paboTku wumerorcss B HayuHoit OuOmMoTeKe W 3IEKTPOHHOU
nHpopManmoHHo-o6pazoBatenbHOM cpene PI'BOY BO I0xuo-Ypansckuii [AY.

3.1 [lakmpoBa C.C. OOmass u HeEOpraHwdeckas XUMHS [DJIEKTpOHHBIH pecypc] : Metomuyeckue
yKa3zaHUs K Ja0OpaTOPHBIM 3aHATUSAM JJIsl OOydYaloUIMXCs MO HampasieHuto noarotoBku: 35.03.07
TexHonOTHsS MPOU3BOJCTBA U MEPEPAOOTKH CEIIbCKOXO3IHCTBEHHOW MPOMYKIMH, HAIpPaBICHHOCTh —
TexHonorus mNpoOM3BOACTBA, XpaHEHUs M nepepabOTKM  MPOAYKIMH  HKMBOTHOBOJACTBA H
pacTEHUEBOJICTBA, YPOBEHb BHICIIETO oOpa3zoBaHHs OakanmaBpuar, (opma obOydenust ounas/ C.C.
[HakupoBa. — Tpouuk: ®I'BOY BO HOxHo-Ypansckuii ['AY, 2023- 196 c. Pexum npocryna:
https://edu.sursau.ru/course/view.php?id=9942

3.2 lakupoBa C.C. OOmias u HeopraHuyeckas XuMHsl [DJIEKTpPOHHBIH pecypc] : Meroandeckue
PCKOMCHAAIWHN I10 OpTraHHu3alun CaMOCTOSITCILHOU paGOTBI JJISL O6y‘laIOH_[I/IXC$I Mo HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U TTEPEPAOOTKH CEITbCKOXO3SIMCTBEHHON POTYKITHH,
HAIlpaBJIIEHHOCTL — TexHonorus TpPOM3BOACTBA, XpaHEHUS W  MepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBHICIIETO0 0Opa3oBaHMs OakagaBpuaT, ¢hopma oOydeHUs
ouynas/ C.C. HlakupoBa. — Tpouuk: ®I'BOY BO IOxno-Ypansckuii I'AY, 2023 — 44 c. Pexum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

3.3 IlakmpoBa C.C. OOmass u HEOpraHW4Yeckass XUMHsS [DJIEKTpOHHBIN pecypc] : Metomuyeckue
yKa3zaHUs K JaOOpaTOPHBIM 3aHATHSAM JJIsl 0OydYaroUIMXCs MO HampasieHuto noarotoBku: 35.03.07
TexHonorus mMpou3BOACTBAa U MEPEPadbOTKU CENbCKOXO3SMCTBEHHON MPOIYKIUU, HAMpaBICHHOCTh —
TexHonorus mNpOM3BOACTBA, XpaHEHUS M nepepabOTKM  MPOAYKIMH  HKMBOTHOBOJACTBA H
pacTEeHUEBOJICTBA, YPOBEHB BBICIIETO OOpa3oBaHHsl OakanmaBpuar, ¢opma oOyuenus 3aounas/ C.C.
[MakupoBa. — Tpouukx: ®I'BOY BO IOxHo-Ypansckuit I'AY, 2023 — 54 c. Pexum pocryna:
https://edu.sursau.ru/course/view.php?id=9942

3.4 HlakupoBa C.C. OOmias m HeopraHuyeckas XuMHsl [DJIEKTpPOHHBIH pecypc] : Meroandeckue
PCKOMCHAAIWN 110 OpTraHHu3alun CaMOCTOSITCIILHOU paGOTBI JJISL O6yanOH_[I/IXC$I Mo HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U MTEPEPAOOTKH CEITbCKOXO3SMCTBEHHON POYKITUH,
HAIpaBJIEHHOCTL — TexHonorus TPOM3BOACTBA, XpaHEHUS W  IepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBHICIIETO0 0Opa3oBaHMs OakagaBpuaT, ¢hopma oOydeHUs
3aounas/ C.C. lakuposa. — Tpouuk: ®I'BOY BO HOxno-Ypansckuit 'AY, 2023 — 44 c. Pexxum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

4. MeToauyecKkue MaTepuaJibl, ONpe/e/isiioliue Npoue1ypbl OLeHUBAHUA 3HAHMI
b 9
YMeHM, HABBIKOB M (MJIM) ONBITA JeSITeIbHOCTH, XaPAKTEPU3YIOIIUX
c¢opMHPOBAHHOCTH KOMIIETEHIIH I

B npanHOM paszgene METOIWYECKHE MaTEpHalIbl, OMNPEIECIAIOIINE MNPOUEAYpPbl OLICHUBAHUS
3HAHWUW, YMEHHIA, HaBBIKOB W(WJIM) OMBITA NEATEIHHOCTH, N0 auciuruimHae «OO0mas 1 HeopraHudeckas
XUMUS», TPUBEIACHBl NMPUMEHHUTEIBHO K KaXIOMy W3 HCHOJIB3YEMBIX BHJOB TEKYIIEro KOHTPOJIS
YCIEBAEMOCTH U MIPOMEKYTOYHOM aTTeCTalluy 00yJatomuXCsl.
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4.1. OneHoYHbBIE CPEACTBA VISl NPOBEJeHHUS TEKYLIEro KOHTPOJIsl yCIIeBaeMOCTH B
npouecce NPaKTUYECKON NOATOTOBKHU

4.1.1. Onpoc Ha 1aOOPATOPHOM 3aHATHH

OTBet Ha J1aOOPATOPHOM 3aHSATHH UCTIOIB3YETCs JUISL OLICHKH KauyecTBa OCBOCHHSI 00yJaoOIMMCs
OCHOBHOI mpo¢hecCHOHaIbHON 00pa30BaTeIbHON MPOrpaMMbl MO OTIEIbHBIM BOIPOCAM W/UIIM TEMam
JTMCLUHUIUIMHBL. BOmpock! /it yeTHOTO orpoca (CM. METOJUYecKre pa3paboTKH:

-IlTakuposa C.C. Obuiast u Heopranuueckass xumus [DnekrponHslid pecypc] : Hlakuposa C.C. O6mas u
HeopraHumyeckass XuMHsl [DIJIEKTPOHHBIN pecypc] Meroandeckue ykazaHusi K J1aOOpaTOPHBIM
3aHATUAM JUISI 00YYaIOLIMXCS TI0 HampaBieHuto noArotoBku: 35.03.07 TexHoaOrHs MPOU3BOACTBA U
nepepabOTKU CEebCKOXO3SHCTBEHHOW NPOAYKIUM, HAaNpaBIEHHOCTh — TEXHOJIOrUsl MPOU3BOCTBA,
XpaHeHHUsT M NepepadOTKH MPOIYKIMHM >KMBOTHOBOJCTBA M PACTEHHEBOJCTBA, YPOBEHb BBICIIETO
oOpasoBanus OakanaBpuar, ¢opma ooyuenus ounas/ C.C. [llakuposa. — Tpounk: ®I'BOY BO FOxHo-
VYpansckuiit [AY, 2023—- 196 c. Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=9942

- [lTakuposa C.C. O6mas 1 HeopraHuyeckast XuMus [ DJIEKTPOHHBINH pecypc] : MeToaudeckne yKa3aHHus
K J17a0OpaTOPHBIM 3aHATHAM JJIs1 00yJaronIuXcs Mo HampaBiieHuio moarotoBku: 35.03.07 Texnomnorus
MIPOU3BOJICTBA M MEpepabOTKH CENbCKOXO3IUCTBEHHON NMPOAYKIMY, HANpPaBICHHOCTb — TEeXHOJIOTHS
IIPOU3BOJICTBA, XPAHEHUS U NepepabOTKU MPOAYKLIUH KUBOTHOBOJCTBA U PACTEHUEBOJCTBA, YPOBEHb
BbIcIIero oOpa3zoBanus OakanaBpuar, (opma o0yuyenus 3aounas/ C.C. lllakuposa. — Tpourk: ®I'bOY

BO OxHO- Y panbckuit Ay, 2023 - 54 c. Pexxum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=9942
OTtBer OIlCHUBAaETCS OIICHKOH «OTIHUYHO, «XOpOLIO», «yJIOBJIETBOPUTEIIHHO WU
«HEYAOBJIETBOPUTEIHLHOY.
QOunas ¢popma 00yueHust
No O1eHOYHBIE CpPEICTBA Kona u nammeHoBanue
WHIAUKATOpa
TuroBsle KOHTPOJIbHBIC 3aaHUS U (WJIM) WHBIC MaTEPUANBI, HCOOXOIUMBIC JUI OLCHKU KOMITETCHIINH

3HAaHUWI, YMCHHW, HaBHIKOB U (WIM) ONbITA JACATCIBHOCTH, XapaKTePH3YIOIINX
c(hOpMHUPOBAHHOCTh KOMIICTCHIIUI B MPOIECCE OCBOCHHUS JUCITUILTUHBI
1 Tema 1: TexHuka Ge3omacHocTH. 3aKoH IKBHBaJeHTOB. Onpenenenune moasipuoi | MJI-10IIK-1 Pemaet

Macchl IKBMBAJIEHTA BellleCTB THUTIOBEIE 3amaun

1. UYro Takoe SKBHBAJICHT M MOJIIPHAS Macca SKBHUBAJICHTA? poheCCHOHATBHOMN

2. Cdopmynupyiite 3aKOH SKBHBAJICHTOB. JIESITeIIbHOCTH Ha

3. Uto Takoe SKBHUBAJICHT, (JAKTOpP IKBUBAJICHTHOCTH? OCHOBE 3HAHUHI

4. Kak paccuuTath MOJSIPHYIO MAacCy SKBHBaJICHTOB OKCHUJA, KACIIOTHI, TUAPOKCUIA, COJTM | OCHOBHBIX  3aKOHOB
(HOpMaJBHO, OCHOBHOM M KHUCIIO¥)? MaTeMaTH4ECKUX,

5. Paccuurath MONSpHYHO Maccy OJkBUBaJieHTa mnepmanranata kamus KMnOs, | ecTecTBEHHOHAYYHBIX
paccMaTpuBasi TaHHOE COCOMHEHHE KaK: a) CONb; 0) OKMCIUTENb, MPEBPAIAIOIIUICS B | AUCIUTLTHH c
MnO2; B) oxucurens, npespamaromuiics B MNSOy, MPUMEHEHUEM

6. Kakoit 06bem okcuna yriepona CO, B3SThI NPU HOPMAJIbHBIX YCIOBHUSIX TpeOyercst | mH(GOpMaIMOHHO-
JUIsL TIONTydeHust xkere3a u3 1 kr ero okcuna Fe,03? KOMMYHHUKAIIHOHHBIX

7. PaccuutaTh MOJNSpHYIO Maccy dkBHBasieHTa a30THOW kucinoThl HNOs, paccmarpuBasi | TEXHOJNOTHIA

JIAHHOE COeIUHEHHE Kak: a) KUCIOTy; 0) okuciurens, npeppamatoumiics B NO; B)
OKHCITUTENb, ipeBpamatomuiics B NH3,

8. Kakoe xommuectBo cepHoit kuciaotel HoSOs HeoOxoaumo st peakiuu ¢ 300r okcuna
amomunns Al,Oz nipu yenoBun o6paszoBanus cpeaneit comu Alx(SO4)3?

9. CKOJBKO MOJCH YKBUBAJICHTOB METAJUIa BCTYIHIIO B PCAKIMIO C KUCIIOTOH, €ClIU IpH
9TOM BBIICIWIOCH 5,611 BOJOPO/IA IPH HOPMAIIBHBIX YCIOBHAX?

10.  JInst gero BBegeHa B XMMHHM OTHOCHUTENbHas aToMHas macca? Uemy paBHa aToMmHas
equHuIa Maccel? CKONbKO a.e.M. B 1 rpamme?

1. Yro Takoe OTHOCHTEIbHAS MOJISKYJIsIpHast Macca? MossipHas macca?

12. Tlo xakoil Qopmyse MOXKHO pPacCYMTaTh OTHOCHTENLHYIO MOJIEKYJISIPHYIO Maccy?
PaccunTaiite OTHOCUTEIbHYIO MOJCKY/IIpHYI0 Maccy KoCroO7.

13.  CKOJIBKO MOJICH COCTaBJISIFOT U CKOJIBKO MOJIeKyJI comepkutcst B 0,09 HoO?

14.  Haifmure sMmmpudeckyro (popMyiTy BelecTsa, coneprkarnero 43,4% uarpus, 11,3 % yrepona n 45.3
% kucnopora.

5. BeiBemure opMysly BelllecTBa, B KOTOPOM MAcCCOBBIE JIONM KBS, YIVIEPOJA M KHCIIOpOIa
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cooTBeTCTBeHHO cocTaBiror40, 12148 %.

Tema 2: IlosyuyeHue U XUMHYeCKHe CBOMCTBA OKCUA0B U OCHOBAHMII
1. Kakue OuHapHBIC COSAMHCHMs HAa3bIBaOTCsA okcumamu? Kakumu criocobamMu MOMKHO
HOIy4UTh OKcUbI? [IpuBeuTe mpuMepsl peakiui.

2. Kakue BemiecTBa Has3bpIBalOTCS OCHOBaHWAMHU? [IpuBenurte mpUMEPHI
MOJYYCHUSI OCHOBaHUI.

3. Uem ompenensercss KUCIOTHOCTh OcHOBaHMit? [IpuBenuTe mNpUMEpsl OCHOBAHHIA
Pa3IMYHOMN KUCIOTHOCTH.

4. HaiinuTe MaccOBYIO ITOJIO THIPOKCHIA HATPHS, TIPEBPATUBIIETOCs B KapOOHAT 3a cUeT
TIOTJIOLLEHUS YTJIEKUCIIOTO T'a3a U3 BO34yXa, €ClIM Macca ruipokcuaa sospocia ¢ 200 r go
232,5 r. Yemy paBeH 00beM norionieHHoro mpu 3ToM CO» (yCIIOBHSI HOPMAIIEHBIE).

W3 npesiosxkeHHOTO MepevHsT BHIOSPUTE OCHOBHOW OKCHI:

a) NayO; 6) SOg; B) P2Os.

B pesynprate B3anmoaeiicTBust okcuna cepsi(VI) ¢ Bomoit oOpasyercs:

peakuuit

a) OCHOBaH#MeE; 0) KUCIIOTA; B) COJIb.
B pacrBopax mienoueii ¢peHondranens UMeeT BET:

©®L N o

10. a) OecuBeTHBIN; 0) CHHUIA; B) MAJIMHOBBII.

WJI-10I1K-1 Pemaer
THTIOBBIC 3a1a9H
npodeccuoHaTLHOM
JIeATEIPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
JUCITUTUTHH C
MMPUMCHCHUCM
nHpopMannoHHoO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA

Tema 3: IlosyyeHue U XUMHYECKHE CBOWCTBA KUCJIOT

1. Toyemy a3oTHast, cepHas W (QocdopHast KHUCIOTHI CIHOCOOHBI HPOSBIATH TOJIBKO
OKHUCJIUTEJIbHBIE CBOMCTBA?

2. Kakx MOXHO 0OBSICHUTH 00pa30BaHHE CMECH MPOAYKTOB B PEAKIIMAX B3aHMMOJIEHCTBHH
KOHIIEHTPHUPOBAHHOM CEPHOI KUCIIOTHI C aKTUBHBIMU METaJIaMH?

3. Kax BexyT cebs cynmbdaThl IpH BEICOKUX TeMIepaTypax?

4. Tlouemy ¢ochopHast KHCIOTa B3aNMOACHCTBYET TOIBKO C IIETOYHBIMA METaJUIaMH?

5. Tlowemy cTpoHIIMA ¥ CBUHEI] HE B3aNMOACUCTBYIOT C pa30aBICHHON CEpHOU
KHCIIOTOH?

6. Ilouemy Bozopon He oOpasdyercs B MpPOAYKTaX pPEakUUM a30THOM KHUCIOTHI C
aKTUBHBIMU MeTajuilaMu?

7. Tlouemy B KOHIEHTPHUPOBAHHOW a30THOH KHCJIOT€ OCHOBHBIM
OKHCIIHTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKLuii siBisieTcs okenp asota (1V)?

IPOAYKTOM

WJI-10I1K-1 Pemaer
THTIOBBIC 3a1a9H
npodeccuoHaTEHOM
JIeATETBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
JUCITUTUTHH C
TIPUMEHECHHEM
HHPOPMANOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

Tema 4: TlosydeHue 1 XMMHYECKHE CBOHCTBA cosell

1.Kakue xumuueckue COEAMHEHUs OTHOCATCA K Kiaccy coisieil? [lpuBeaurte mpumepbl
COJIeil pa3IMYHbIX TUIIOB.

2.Kaxmmu cioco6amMu MOXKHO TOITY4HTh conn? [IpuBeanTe mpuMeps! peakiuii.

3.Kakumu cmocobamMu MOXKHO TOJYYHTh W3 JaHHOW COJHM JPYTYI0 CONb C TEM XK€
KaTHOHOM WJIH TEM XK€ aHHOHOM:

a) NaCl — AgCl 6) Ba(NO3); — BaSOu

B) F62(SO4)3 — FeCls F) Na20r04 — BaCrO4?
4HpI/I IIOMOIIIN KaKux peaKHI/Iﬁ MOXHO OCYHIECTBUTH CICAYIOIINE NEPEXOABI:

a) Fe — FeCl, — FeCl; — FeOHSO; — Fe;03 — Fe
0) Zn — ZnS — ZnO — (ZnOH),SO4 — ZnCly — ZnO —Zn?

5.Kakue conmv MOXXHO TOJYYUTh TPH B3aHMMOACHCTBHH a) THAPOKCHAA MEIU W a30THOM
KHUCIIOTHI; O)ruapokcuaa kainbiws u okcuaa Gochopa (V). CoctaBbTe ypaBHEHUS PEaKITUit
Y Ha30BUTE COJIH.

WJI-10I1K-1 Pemaer
TUTIOBEIE 33291
poheCCHOHATBHOMN
JIESITeIIBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTEeMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH C
MIpUMEHEHHEM
HHPOPMALMOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

Tema 5: T'eHeTHueckasi CBA3b MEKAY KJIacCaMH HEOPraHNYeCKHUX cOeTHHEeHU

1.HammucaTh ypaBHEHHUS peakIuii MOJydeHUsT CPEIHUX COJIEH M3: MeTallla U COJIA IPYToTO
MeTajlla, MeTajUla W KHCJIOTHI, OBYX pAacTBOPHUMBIX CcOJleii C oOpazoBaHHEM
HEPaCTBOPUMOM COJIH,KUCIIOTHI M COJIM,0CHOBAHUS M COJIH, KUCIIOW COJI U OCHOBAHUSI.

2.CocraBuTh ypaBHEHHS peaxuui, c TTOMOIIIBIO KOTOPBIX MOJKHO
OCYIIECTBUTH CIEAYIOMINE NPEBPAIIEHUS: OKCHI KalblUsi - THIPOKCHI KaJIbIUSI
- XJIOPUJI KaIbIUs - CYJIb(aT KaIbIusl.

3Hanwucate ypaBHeHHMs peakiui nonydeHus (ocdara KambIus 3. KUCIOTHI U
OCHOBaHHS, KUCJIOTHOIO M OCHOBHOTO OKCHJA, OKCHAAa M OcHOBaHusl. Hamucatb
rpadudeckue GOpMyIIBI BCEX MCXOMHBIX BEIIECTB U MPOIYKTOB PEAKIIHiA, HA3BaTh BCE
BEILECTBA M0 MEXKIyHApOAHOH HOMEHKJIIATypeE.

4 Hanucath ~ ypaBHEHHWs  peakUWil  TpEBpalleHUs  TUOpocydbdara  HATPUS
u ruapocyibdara meau (1) B coemunenue cpeanaeii coum
5Hanucare  ypaBHEHUs]  peakiMid  MOJyYeHHss  BCEX  BO3MOXHBIX  KHCIBIX

N OCHOBHBIX coneﬁ, HUCXO0OsA M3 CICAYIOMMX HMMCIOMIMXCA B BalICM PACIIOPAXKCHUHN

WJI-10I1K-1 Pemaer
THTIOBBIC 33129
npodeccuoHaTEHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
IUCIUILINH C
MMPUMEHCHUEM
nHpopMannoHHo-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTHHA
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peaktuBoB: HoSO4, HsPO4, Ca(OH),, AI(OH)s.

6.HanuiuuTe ypaBHEHHS, C IOMOLIBIO KOTOPBIX MOXXHO IOJIYYHTh CICIAYIOLIHE
npeppaterus: Al — Al(NOz)z — AlLbO; — Al(OH); — K[AI(OH);] — AIClz —
AI(NO3); — AIPOs..

7.JIns1 Kaxaoro TpeBpaIleHHs COCTaBbTE YPAaBHEHHS peakiuii. Eciu mepexom B OIHY
CTa/IMsi HEBO3MOXEH, COCTABbTE JIBa M 00Jiee YpaBHEHUH peaKIni.

Tema 6: MHM3yueHue CBOICTB 3J1eMEHTOB M HUX COeJWHEHUH B 3aBHCUMOCTH OT

nonoxenus B [ICD

1. Cdhopmynupyiite nepuoaudeckuii 3axon J1.11. Menneneena.

2. Yro Takoe MOTEHI[MAT HOHU3AIHUU?

3. Kak cBsizaH MOTeHLMAN MOHU3AIMU CO CIHOCOOHOCTHIO aTOMa K MOTEpE AJIEKTpoHa?
Kak MeHseTcss HOTeHIMAI HOHM3AIUH B TIEpUoie, Tpytie?

4. Yto Takoe CcpoACTBO K dyekTpoHy? Kak OH cBfi3aH CO CHOCOOHOCTHIO aToMa K

PUOOPETEHHIO AJIEKTpOHA?

Kak MeHsieTcst CpOJICTBO K DJICKTPOHY B IEPHOE, B TpyIe?

UTto Takoe AMEeKTPOOTPHULATEIEHOCTD?

7. Kax 3JeKTpOOTpHUIIATEIEHOCTE aTOMa CBsI3aHa C OKHCIUTEIbHO-BOCCTAHOBUTCIBHBIMH

cBoMCTBaMU?

Kak MeHsieTcs 31eKTpOOTPULATEILHOCTD B IEPUO/IE, TPYIIIIE.

Hanwmmre 3rmeKkTpoHHBIE W 3IEKTPOHOTPaIUECKUe

xuMmudeckux sementos: Na, S, P, N, Fe, Mn, Cr.

oo

© ®

dbopMynBI  CEIYIOIIHX

10. Kak MEHSIOTCSI OKHMCIINTEIbHO-BOCCTAHOBUTEIbHBIE cBOMcTBa y anemeHToB Il u IV
epuoa0B?

WUJI-10I1IK-1 Pemaer
THIIOBBIC 331241
npodeccruoHaTEHOM
JIeITeIbHOCTH Ha
OCHOBE 3HaHHUK
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JUCIUIUTAH C
MIPUMEHEHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM

Tema 7: ITIpurorosJjieHHe PACTBOPOB NMPOLEHTHOI KOHIEHTPalHH
1. Yro Ha3bIBaeTCs KOHIEHTpaLueil pactsopa?
2. HazoBure criocoObl BEIpa)KCHHSI KOHIIGHTPAIMU PacTBOPOB.

3. B 220r pactBopuim 30r xjopuaa HAaTpus. BBUHUCIUTH MacCOBYIO JOJIO XJIOpUIA
HATpHs B pacTBOpE.

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

5. Paccunraiite Mmaccy riaybOepoBoit comu NapSOs H>O, xotopyto Hano
B34Th sl mpurorosieHuss 300 T pacTBopa ¢ MaccoBoil amoiniel cynbpuTa HATPHA
8%.

6. Kakum mnpubopoM M Kak wm3MepseTcs IUIOTHOCTH pacTBopoB? Kak ompenenstor
KOHIICHTPALMIO PACTBOPOB IO INIOTHOCTHU?

WJI-10I1K-1 Pemaer
TUTIOBEIE 33291
poheCCHOHATBHOM
JIESTeIILHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTEeMAaTHYCCKHUX,
€CTECTBEHHOHAYYHBIX
JUCTIATUIHH C
MIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

Tema 8: IIpuroroBJjieHHe pacTBOPOB HOPMAJILHOH M MOJISIPDHOM KOHIEHTPAMHI

1.Yto Ha3bIBaeTCSl SKBUBAICHTOM BeliecTBa?

2.Kaxk paccuuTtath 3KBHBAJICHTHYIO MacCy BelecTBa U (pakTOp IKBUBAJICHTHOCTH?

3.Ha momHoe THTpoBanue 20Mi pacTBOpa CEpPHOW KHCIOTHI IOTpayeHO 24mi
JELIMHOPMAJILHOTO PacTBOpa T'UAPOKCUIA Kanusl. BeruucinTe HOpMalbHYIO U MOJISIPHYIO
KOHLIEHTPAIUIO PACTBOPA CEPHON KUCIIOTHI.

4. PactBop ¢ MaccoBoi monei ruapokcuna kamuss KOH 15% umeer mnotHocts p = 1,14
r/mi. PaccunTaiiTe MOJSIpHYIO KOHIIEHTPALIMIO PacTBOPA.

5.0mpenenuTe MaccoBylO IOJ0 KapOoHaTa Kaiums B 2M pacTBope KapOoHaTa Kayws,
TUIOTHOCTH KOTOpOoro pasHa 1,21 r/mi.

WUJI-10I1IK-1 Pemaer
THIIOBBIE 330241
npodeccruoHaTEHOM
JIeITeIbHOCTH Ha
OCHOBE 3HaAHHUK
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JIACLMIUINH C
MIPUMEHCHHEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUH

Tema 9. Xumuyeckue CBOCTBa paCTBOPOB J1€KTPOJUTOB

1. Uto Takoe 3IEeKTPOIUTHIECCKAS TUCCOITHATIHS?

2. B kakux mpejenax u3MEHSCTCS CTETICHb AJICKTPOIUTHICCKON TUCCOIAIIAU?
3. Yro Takoe KOHCTAHTa JUCCOIMAIIMU K YTO OHA XapaKTepU3yeT?

4. Kakue BCIICCTBA HA3bIBAKOT 3HeKTpOHI/ITaMI/I?

WJI-10I1K-1 Pemaer
THTIOBBIE 3a1aUH
npoheCCHOHATBHOM
JIEATETBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB

5. Kakue >7IeKTpOoIUThl OTHOCAT K CHIIBHBIM? A Kakme K cadbivM? [IpuBecTy mpuMeps. MaTeMaTHIECKHX,
6 B ) €CTEeCTBEHHOHAYYHBIX
. B kaKkoM ciyuae peakiuy B PacTBOPax 3JIEKTPOJIUTOB MPOXOAT IONHOCTEIO?
yHaae peakiui B p P P poxol JUCIMTLTHH C
7. OnpeaenuTh CTeNeHb JUCCONUAIMH YKCYCHOM KUCIOTHI B 0,2H. pacTBOpE. TPHMEHEHHEM
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8. KoHcTanTa mucconmanuu OumHapHOTO ciiaboro anekTposmta paBHa 0,0001. Tlpu kakoi
KOHIIEHTPAIIUN CTETICHb TUCCOIUAIIAN 3TOTO AJIEKTposuTa HocTurHeT 10%7?

9. Cmemmanbl pacTBOPBI BEHIECTB: a) KapOoHAaTa HATpus W Xjopunaa O0apus; 0) cyibgara
xene3a (I1) u cynpduma ammonms. CocTaBbTe MOJICKYJISIPHBIC M HOHHBIC YPaBHEHUS
PeaxIuii B3auMOJICHCTBUS 3TUX BEIICCTB.

10. CmonenupyiiTe yCciaoBUS CHHTE3a aMMHaKa, IPHU KOTOPHIX BO3MOXECH MaKCHUMAaJIbHBIH
BBIXOJ] MPOJYKTA.

nHpopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTUil

10. Tema 10: Bausinue pa3iau4HbIX GaKTOPOB HA THAPOJIH3 CoJeii N-10IIK-1 Penraer
1.YTo Takoe CTeNeHb THAPOJIN3a, U KaKhe (PaKTOPBI CIIOCOOCTBYIOT THAPOITH3Y? THTIOBBIC 3a1a9H
2. Ompenenuts pH 0,1M oprodocdara kawus. npodeccHOHAITLHOM
3.Hanucate  MONEKyJspHBIE W HMOHHBIE  YPAaBHEHMsA  peakuuil  rugponuza:; | ACATEIBHOCTH Ha
a) XxJopuga aMMoHHUs; 0) aleTara HaTpUsA; B) aleTara aMMOHMA. Ykasarp B | OCHOBC 3HaHWH
KaXIIOM Cllydyae 3HaueHue pH pactBopa u xapakrep cpejibl pacTBopa. OCHOBHBIX 3aKOHOB
4. HanucaTth MOJNEKYNSPHBIE M HMOHHBIE YPABHEHHS T'MAPOJIHU3A: MAaTEMaTHIECKHX,
€CTECTBEHHOHAYYHbIX
a) kapOonara HaTtpusi; 0) cynbdara HaTpusi; B) Qocdara Kamus; r) XJopuia P —
xeneza (l1); cyinbdara amoMmuHus. B kaxmom ciydae ykasate pH pactBopa
(I; m) cymsd A y y L P HMPUMEHEHUEM
U XapakTep CPeabl. HH(OPMALHOHHO
5. Kakoe BemectBo Heo0Xoaumo npuOaBUTH K  pacTBOpaM  KapOoHara p
KOMMYHUKAI[MOHHBIX
HATpUs, XJOpHIA MeAW, CynbhaTa aMMOHHsS, aleTarta HaTpus, XJIOpHaa Kelesa eXHOTOLHiL
(11, 9TOOBI TOJABUTH UX THAPOIN3?
6. Harmmmmre ypaBHEeHWsT THIPOIM3a B MOJIEKYJISIPHOM M MOHHOW (popMax Iyisi CIIEMyFOIIMX COJICH:
CuS0Oq, K2S03, (CH3COO):Ba.
7. Touemy tpu crmBarmu pactBopoB CrCls u NayS Henb3st ronny4utsb ocanok CroSz?
8. TTouemy npu cmertiernu pactopoB AlCls 1 Na;COs BbiiensieTcst ra3 v BbiaaaeT ocanok? Harmmre
YpaBHEHHsI PeaKIMid TUIPOJIN3a B HCXOJIHBIX PACTBOPAX M yPaBHEHHE COBMECTHOTO THIPOIIH3A.
11 Tema 11: U3ydeHHe OKHCIUTEIHLHO-BOCCTAHOBHTEILHBIX CBOICTB BEIIECTB WUJI-10I1IK-1 Pemaer
1. Uro Takoe peakiyuu OKHCICHUSA-BOCCTAHOBIICHHS? THIOBBIC 3a/la4H
npodeccHoHaIBLHON
2. Uto Takoe OKUCIHUTEIb U BOCCTAHOBUTEIb? pod
JIeSITeIbHOCTH Ha
3. Kaxkoii mporiecc Ha3bpIBaeTCS OKUCICHUEM, a KaKOi - BOCCTAaHOBICHHUEM? OCHOBE 3HAHUI
4. Kak 3aBHUCAT OKHCIMTEIBHO-BOCCTAHOBUTEIIBLHBIE CBOMCTBA 3JIEMEHTa OT CTENEHH | OCHOBHEIX 3aKOHOB
OKHCIIeHHA? MaTeMaTHYECKHX,
5. Kakue TMIIMYHbIE OKUCIIUTENH M BOCCTAHOBHUTEIH BhI 3HAETE? CCTCCTBCHHOHAYIHBIX
JCLUITIHH C
6. Moxer 1M OJHO W TOXE BEIIECTBO OBITh OJHOBPEMEHHO OKHUCIHUTEIEM U
MPUMEHEHUEM
BOCCTAHOBHTEIIEM?
HHPOPMAINOHHO-
7. Kakue u3 Hmke ykazanusix BemiectB: Clp, PhOy, KoCr,O7, KMnOs, NaoS, Kl, KBr, KOMMYHHKAIHOHHBIX
FeSO;, Na;SOs, NaNO, - MoryT nposiBIsTH TOJBKO OKHCIHMTEIbHBIE CBOMCTBA, KAKHUE | TexHOIOTHIA
TOJIbKO BOCCTaHOBUTEJbHBIEC, KaKHe KaK OKHCIHTEIbHBIE, TaK U BOCCTaHOBUTEJIbHBIE?
[ouemy?
8. YkaxuTe, KaKue npouecchl (OKUCICHHE MM BOCCTAHOBJICHUE) OTPAKAIOT CIIEAYOIIHE
CXEMBI:
8032' 8042'—> 82032' 5042' —>
Fe,0s FeO7 > POz* PO, —
clo cr— PO P —
9. B wem cocrour cymHOCTH mombopa KO3((UIMEHTOB K pEaKIusIM OKHCICHUS-
BOCCTAHOBJICHHS IO METOAY 3JIEKTPOHHOTO Oananca?
10. OT yero 3aBUCHUT XapakTep NPOAYKTOB peaKLUN OKUCIICHUS-BOCCTAHOBJICHHUSI?
12.

Tema 12: Biusinue cpeabl Ha MOBeIeHUE OKUCTUTEIEH
1. Kakue cynecTBYIOT THITBI OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEaKIUi?
2. Ha3oBute BakHEHIIINE OKUCIMTEIM, BOCCTAHOBUTEIIH.

3. YKa3zaTh, KakKu€ U3 NMPHUBEACHHBIX HMKE BEIIECTB SBISAIOTCH OKHCIUTEISAMH, a
kakue - BocctaHoButressiMu: FeCly, Clz, Zn, NHs, PbO32, Auz(SO4)3, KCI10s3, NaClO.

WJI-10I1K-1 Pemaer
THTIOBBIC 3aJ1a9H
npodeccruoHaTLHOM
JIESTeIILHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB

4. Onpenenute cTeneHb OKUCIeHHs cepbl B coeuneHusx: HoS, NaxS;03, HSO3, H2SOa. MaTEeMaTHYECKUX,

5. IlpuBecTu npuMepsl peakuuii, B KoTopbix okcun cepsl (V) mpossisier cpoiicrsa | CCTCCTBCHHOHAYHHBIX

OKHUCITUTENS] MM BOCCTAHOBUTEIIS. JAUCIHILIMH C
NpUMEHEHHEM
nHGOPMAITMOHHO-
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KOMMYHHUKAIIUOHHBIX
TEXHOJIOTUH

13. Tema 13: W3yueHue BIUSIHUSI TEMIEPATYPhbl 1 KOHUEHTPALMM BeliecTB Ha ckopocTh | MI-10IIK-1 Pemaer
XHMHMYECKUX peaKiuii TUTIOBEIE 33291
1. Uro Ha3bIBAETCS CKOPOCTHIO peakiun? npodeccHoHaTbHOM
. . | AeATeNbHOCTH Ha
2. Ot xakux (haKTOPOB 3aBUCHT CKOPOCTh PEAKIMM B TOMOTEHHOH WM TETEpOTCHHOI N
OCHOBE 3HaHUI
cucremax?
OCHOBHBIX 3aKOHOB
3. ChopmymupyiiTe 3aKOH AEUCTBHS MacC (3aKOH CKOPOCTH). MaTEMaTHYECKHX,
4. Copmymupyiite npasmio Baut-T'odda. €CTECTBEHHOHAYYHBIX
5. KakoB (Qu3uuyeckuif CMbIC]  a) KOHCTAaHThl  CKOPOCTH; ©) TemmeparypHoro | AMCUHIUINH C
K03(1)(1)I/ILII/ICHT3? MMPUMECHCHUEM
N HHPOPMAIHOHHO-
6. s romorennoit peakuuu 2A + B =C mpu C(A) = 6 moms/n u C(B)= Smons/n $op
KOMMYHHUKAITHOHHBIX
CKOpOCTh paBHA 90 MOJIB/ JT - ¢. BhruncinuTe KOHCTAHTY CKOPOCTH. .
TEXHOJIOTHI
Ortser: 0,5 12 - Monb 2 - ¢L.
7. Bo cKOIBKO pa3 M3MEHHUTCS CKOPOCTh PEaKIHM{ MPH MOBBIIMICHUHN TeMIepaTypsl Ha 50
°C, ectn y =27
8. Jlana cucrema: FCO(T) + CO(r) — FG(T) + COz(r).
Bo cKkombKO pa3 M3MEHHUTCS CKOPOCTh PEAKIMH, €CIH YMEHBIIUTh 00BEM PEaKIIMOHHOTO
cocyna B 2 pasza?
9. Kakoe BemniecTBO Ha3bIBaCTCS KaTAIN3aTOPOM?
10. B yem cyTh MexaHW3Ma JCWUCTBHUS KaTalu3aTopa IPH: a)lOMOICHHOM Kartanmse; 0)
TeTEPOreHHOM KaTasu3se?
14. Tema 14: [MosryuyeHue U CBOICTBA KOMIIEKCHBIX COeIMHEHU N-10IIK-1 Penraer
1. Yro Takoe KOMIUICKCHBIE COeTNHEHHS? TUTIOBEIE 33291
2. Kakue snmeMeHTHI yalle BBICTYMAOT B POJH KOMILIeKcooOpa3oBatens? YUrto Takoe | mpodecCHOHATbHOMN
KOMILIEKCO00pa30BaTelin? JIESTeIILHOCTH Ha
3. Uro HaspiBaroT nurannamu? KakoBa ux xumudeckas npupoja? OCHOBC 3HAHUI
4. 3a cueT KaKux CBs3¢il KOOPAUHUPYIOTCS JIUTaH bl KOMILICKCOO0pa30BaTeIIMuU? OCHOBHBIX 3aKOHOB
5. Kak moiydaroT KOMIUIEKCHBIC coequHeHus? Hanummure ypaBHEHHsS peaklIuil | MaTeMaTUYeCKHX,
(MOJIeKyIIApHBIE U HOHHBIE) MTOTyYeHHUS KOMIUIEKCHBIX COCIIMHEHUI: €CTECTBEHHOHAYIHBIX
6. Ko[Hqlz], Ho[PtCls], [Cu(NHz3)4](OH).. AHCLMILIAH €
7. Kak BexyT ce6s KOMIUIEKCHBIE COETMHEHMUS B PEaKIMIX 00MeHa? IPUMCHCHHEM
8. CocraBbTe (POPMyYITy KOMILIEKCHOTO COCMHEHHS, B COCTAB KOTOPOTO BXOAST YacThipl: | HH(POpMalonHo-
NOg’, Na*, H;0, Cr3*. KoopauHaIlMOHHOE YKCII0 KOMILIEKCO0Opa30BaTels PaBHO 6. KOMMYyHHKallHOHHBIX
TEXHOJIOTHI
9. Onpenenure  3apsi  KOMIUIEKCOOOpA3oBaTeNsi B CICAYIONIMX  COCAMHEHHUSX:
[Co(NH3)sCIJ?*, [NiFs]*, Kz[Zn(OH)4].
15. Tema 15: TlosayuyeHue u U3y4yeHue CBOMCTB S-, P- 3IJeMEHTOB N-10IIK-1 Penraer

1 JlaTh cpaBHHUTEIBHYIO XapaKTEPUCTHKY CTPOCHHS HJIEKTPOHHBIX 000J0YEK aTOMOB S -
JJIEMEHTOB TepBOoW ® BTopod rpymnm. CremeHn okucieHus. POpMBI COCTUHEHHH
(OKCHIIOB, THIPOKCHJIOB, COJIEH).

2. Jlats 00I11yI0 XapaKTEPHCTUKY P - SIIEMEHTOB: CIPOCHHE HEKTPOHHBIX 000JIOHEK aTOMOB, HAXOKICHUE B
Tabrmirie Menpierneepa, CTeTIeHH OKUCTICHHS, (DOPMBI COSTHEHHIA.

3. Kak nosry4ator B cBOOOJHOM COCTOSIHUH ILEJIOYHBIC METAILIbI?

4. CKONBKO JIMTPOB  BoJOpoja (H.y.) MOXXKHO TIOJYYHTb IPH B3aUMOAEHCTBHHU 24-X
rpaMMOB KaJbLusl ¢ BOAOM?

5. HanucaTb ypaBHeHUs peakuii B MOJICKYJISPHOM U HOHHOM BHJI€ MEXKIY:

THAPHUIOM KaJbIMS M BOJBI, XJIOPHIOM Kaibliusi U (ocharoM HATpus, HATpATOM Oapusi u
CyIb(haToOM aTIOMUHHS, THAPOGOoCcHATOM HATPHS U THAPOKCHUAOM HATPHSL.

5. IlpuBectn  ypaBHEHHE  pEaKLMU, B KOTOPOM
OKHCTIMTEJIEM WM BOCCTAHOBHTEIIEM.

TICPCKUCHh BOIOPOJA SBJIACTCA:

THUIIOBBIE 334l
npodeccruoHaTEHOM
JIeITEILHOCTH Ha
OCHOBE 3HaHHWI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JIUCLMIUINH C
MIPUMEHCHUEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH
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16.

Tema 16: Tlosryyenue u u3yuenue cBoiicte d — 3j1eMeHTOB

1. Hamwmmmute 3neKTpoHHBIE GOPMYITBI ATOMOB a) XpoMa; 0) MapraHia;
koOambTa; 1) HuKena? Kakyio BaJeHTHOCTh TPOSBISIOT —OTH
HEeBO30YKICHHOM U BO30YKIEHHOM COCTOSHUSX?

2. C moMOIIB0 yPaBHCHUI PEaKIUil JOKaKUTE aM(POTEPHOCTL THAPOKCHIa Xxpoma (3).

3. B Kako#l cCTemeHW OKHCICHHS a) MapraHelf W 0) XpOM TPOSIBISIOT TOJIBKO

B) JKeJe3a; T)
JJNIEMEHTHl B

WJI-10I1K-1 Pemaer
THTIOBBIC 3a]1a9H
npodeccruoHaTLHOM
JIeATEITPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB

OKHCIUTENbHBIC cBoiicTBa? Hamummre 3mekTpoHHBIE (HOPMYIIBI MapraHiia U XpoMa B | MAaTEMaTHYCCKHUX,
9TOM CTENIeHN OKUCIICHHUSI. €CTECTBEHHOHAYYHBIX
4. MoryT nu cyiiectBoBath coBmectHO a) Fe(OH)s u CO», 6)Fe(OH)s u H2S, B)Ni(OH), | aucuumnus ¢
u H>0,, 1) FeCls u H»S? Hanumure cOOTBETCTBYIOIINE YPABHEHHS PEAKIH. IIpUMEHEHHEM
5. HanumuTe ypaBHEHHS peaKiiii pacTBODEHHS jkelle3a: a)B CONSHON Kuciore; 6) | HHPOpMAIMOHHO-
CepHOM KucioTe (KOHLEHTPMPOBAHHOW M  pa30aBIeHHON); B)a3oTHOM Kuciore | KOMMYHHKAIMOHHBIX
(KOHLICHTPHPOBAHHO# U pa30aBICHHON). TCXHONOTHH
17. Tema 17: Texuuka Oe3omacHocTu. OCHOBHbIe omepanuu Xumuyeckoro anaiauza. | MJI-10IIK-1 Pemaer
IMoaroroBka XUMHYECKOIi MOCYIbI K AaHAJIU3Y THUIIOBbIE 33]1a49H
1. HazoBuTe OCHOBHBIC ITPaBWJIa TEXHUKH 0€30MaCHOCTH pabOTHI B JIAOOPATOPHH. npodeccruoHaTLHOM
2. OxapaxTepu3yiiTe OCHOBHbIC OIEPALH XUMHYIECKOTO aHaIN3a. JIeSITEeNIbHOCTH Ha
3. Kak npoBofsT npo6onoAroToBKy B XMAMUYECKOM aHanu3e? OCHOBE 3HAHUIA
4, Kakwue TpeOoBaHUS MPEIBIBISIIOTCS K UCCIIeAyeMoit mpobe BemniecTBa? OCHOBHBIX 3aKOHOB
5. Kak nmpoBonsaT U3MepeHre CUrHajia B XUMHICCKOM aHanu3e? MaTeMaTHYECKHX,
6. Kaxue TpeOoBaHMS NPENBSIBISAIOTCS K pacdeTy ¥ 0pOpMIICHHIO pe3yiibTaTa aHannu3a? €CTECTBEHHOHAYYHbIX
7. TlepeuncinTe OCHOBHBIE BUIBI XMMHUYECKOM MTOCY IBI. JANUCLUIUIMH C
NPUMEHEHHEM
nHpopManmoHHo-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUI
18. Tema 18: Ot60p nMpod 1 NMpodoONoAroToBKa HU-10IIK-1 Pemaer
1. [aiiTe onpeAeicHHs: «aHAIHU3Y, KIPUHIIUI METOIA», KMETO]] AaHAIIU32). TUTIOBEIC 33]1a41
2. Yo siBisieTcs IJIaBHBIM NPUHIUIIOM IIPU OCYIIECTBIEHUH pobooTOopa? npodeccHoHaNBLHON
3. Yro Takoe npobOnoAroToBKa? JIeSITeIbHOCTH Ha
4. Kakue (akTopel MOTYT TPUBECTH K IOJyYCHHIO HEMPABWIBHBIX PE3yJbTATOB | OCHOBE 3HAHUMN
aHanmm3a? OCHOBHBIX 3aKOHOB
5. B kakoM JOKyMEHTE COJAEpXHTCs pabodasi MPOMUCH MO ONPECICHUI0, KAKOTO THO0 | MaTeMaTHYeCKHX,
MoKazaTesisi KauecTBa MpoyKra? €CTECTBEHHOHAYYHBIX
6. Uro o3HauaeT GOPMYIMPOBKA «IIP0Oa JOJKHA OBITH JOCTATOYHO IIPEACTABUTENbHA»? | AMCLUHMILIMH C
MPUMEHEHUEM
HHPOPMAITMOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTU I
19. Tema 19: KauecTBeHHbII aHAIN3. AHAJIH3 KATHOHOB WJI-10I1K-1 Pemaer
1. Kakoii peakTUB Ha3bIBAIOT IPYNIOBBIM PEAKTHBOM? THUIIOBbIE 33]1a4YH
2. Kaxkue KaTHOHBI OTHOCSITCS K TIEPBOH aHAIUTHYECKOH rpyrie? npodeccruoHaTLHOM
3. Kak M0oxHO 00HapyXHUTh KATHOHBI aMMOHHS? IeATENLHOCTH Ha
4. OOBsicHUTE, MOYEMY KaTHOHBI aMMOHHUSI MeIaloT 0OHApYKEHHIO KaTHOHOB KajHs B | OCHOBE 3HAHWH
peaximu ¢ rekcanutpokodansratoM (111) Hatpus? OCHOBHBIX 3aKOHOB
5. Kakumu peakTuBaMu MOXHO 0OHapyxuTh Na* B BomHOM pactBope? Kakue yciaoBus | MaTeMaTHYeCKuX,
HYHO COOJIIO/IaTh NP BBITIOJIHEHUH ITHX PEaKIMi? €CTECTBEHHOHAYYHBIX
6. Kaxkoli rpynmnoBoll peakTHUB HCIOJB3YIOT Al OOHapykeHus kaTHoHOB |l rpynmel? | mucuummims c
Kakue yciaoBust Hy)KHO COOJII01aTh P BBINOJHEHUH 3TOH peakunu? NPUMEHEHUEM
7. Bo3MOXHO, M OTKpBITH F€2* B npucyrcTeuu Fe3* u Zn?*? UH(OPMALIMOHHO-
8. Kax MoxHO 00HapyxuTh Katnon Mapranma (11)? KOMMYHHUKAIIHOHHBIX
9. Kaxumu cBoiicTBaMH 0071aJal0T THAPOKCHUIBI KATHOHOB TPEThEH TPYIIIHI? TEXHOJIOTUH
10. Kaxo# rpynmnoBol peakTHB HCIIOJB3YIOT JUIsl OOHapy)keHHs katuoHoB |l Tpymmsi?
Kakue ycioBust Hy)KHO COOJII01aTh IPH BBINOJHEHUH 3TOH peakuunii?
20.

Tema 20: KauecTBeHHBIIi aHAIN3. AHAJIH3 AaHHOHOB

Kakue aHnoHsl otHOCsTCS K | rpymnme?

Kakoii rpynmnoBoii peakTHB HCHOJB3YIOT s OOHapy>KeHUS aHUOHOB | rpymmbi?
Kak M0xHO 00HapyxuTh pocdar - HoH?

YeM oTIIMYAETCS aHAIHU3 AaHUOHOB OT KATHOHOB?

Kakuie aHHWOHBI OTHOCSITCS KO BTOpPOW Tpyre?

Kakoli rpynnoBoil peakTHB HMCIOJNB3YIOT il oOHapyxeHus aHnoHOB || rpymmer?

SO AWON R

WJI-10I1K-1 Pemaer
THIIOBBIC 331a91
poheCCHOHATBHOMN
JIeATETBHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
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Kakue ycinoBust Hy)KHO COOJII01aTh P BBINOJHEHUH 3TOH peakunu?

7. Kak oOHapyXuTbh poBepouHbIM peaktiuBoM HoHbl ClI” u | B pactBOpe?

8. Ilo kakuM CBOWCTBaM OTJIMYAIOTCS OCaJIKU coiedl Oapus: cynbdara, kapOoHaTa M
ruapodocdara?

9. Ilo xakuM CBOWCTBaM OTJIMYAIOTCS JIPYT OT JIpyra OcaJlku coiseil cepebpa: XJopuia,
Opomuna u noxuna?

10. MosHo siu otkpbiBath aHnoHbl NOs” B mpucytcreun NOy™?

€CTECTBEHHOHAYYHbIX
JMCLUILIMH C
NIPUMEHEHUEM
nHpopMannoHHO-
KOMMYHUKaIIMOHHBIX
TEXHOJIOTUil

21. Tema 21: OOHapy:KeHHe HOHOB OHOTE€HHBIX 3JIEMEHTOB B MPOAYKTAX MUATAHUS N-10IIK-1 Penraer
1. Kakwue seMeHTHI Ha3bIBAIOT OMOTEHHBIMU? TUTIOBEIE 33291
2. TlpuBemute knaccu(pUKaIUIO OMOTCHHBIX 3JICMEHTOB. npodeccruoHaTLHOM
3. Kakyro posb urpaet HOH aMMOHUS B IPUPOTHBIX BOAax? JIeSITEeNIbHOCTH Ha
4. Kaxkue meToapl 0OHApYKEHHS HOHOB BBl 3HaeTE? OCHOBE 3HAHHI
5. CocraBbTe cxeMy TpaHcGopManuy OMOr€HHBIX 3JEMEHTOB B TPOMOMUIECKHX Lensax Ha | OCHOBHBIX 3aKOHOB
npuMepe mapranua (Keaeso, cepa, a3or). MAaTEMaTHIECKHX,
€CTECTBEHHOHAYYHBIX
IUCILUILINH C
MMPUMEHCHUEM
nHpopMannoHHO-
KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH
22. Tema 22: I'paBuMerpuueckmii (BecoBoii) anaimn3 OmnpenesieHne cyxoro ocrtatka Boasl | M/1-10I1K-1 Pemaer
TPaBUMETPHYECKHAM METOAOM TUTIOBEIC 33]1a41
1. Kakue Tpe6oBaHUs IPENBABISIOT K OCAKAAEMON M TPaBUMETPUIECKOM popmam? npodeccHoHaTbHOM
JIESITeIILHOCTH Ha
2. OT KaKuX (PaKTOPOB 3aBUCAT pa3Mep U YUCIIO YACTHI[ OCaIKa? .
OCHOBC 3HAHUI
3. Kakune TpeOoBaHNS IPEABABISIIOTCA K OCAIUTENIO B TPAaBUMETPHUECKOM aHaIH3e? OCHOBHEIX 3aKOHOB
4. Kak BIHSIIOT Ha paCTBOPUMOCTh OCaJIKa NPUCYTCTBHE OJHOMMEHHBIX C 0CaJIKOM HOHOB, | MAaTEMAaTHYECKHX,
pH cpenbl, HoHHAsI cUla PaCcTBOPA, KOHKYPUPYIOIIHE PEAKIMH KOMILIEKCOOO0pa3oBaHusi? €CTECTBEHHOHAYIHBIX
5. Kakumu npuuvHamMy oOYCIOBIGHO 3arps3HEHHE KPUCTAIMYECKHUX H amopduprx | AUCHHIUIMH C
0CAIKOB? MPUMEHEHUEM
. HHPOPMANOHHO-
6. O0OCHY#TE YCIIOBUS OCAKIACHHUS KPUCTALNTUICCKIX U aMOP(GHBIX 0CAIKOB.
KOMMYHUKAIIMOHHBIX
7. Kakumm mnpemMylniecTBaMH ~— OONANAIOT  OPraHMYECKHE  OCATUTECIH  NEPeld | TexXHOIOrH
Heopranndecknmu? Kakue ocaaurenu Bei 3Haete?
8. IIpemnoxuTte 1 00OCHYHTE COCTaB MPOMBIBHOW JKUAKOCTH JUIsl IIPOMBIBAHUS OCAJIKOB:
Fe(OH)s , Al(Co Hs NO)s , AgCl.
9. Kakue GuibTpbl IPUMEHSIOT B TPABUMETPHUH JIJISI OTACIIEHUS OCaKaaeMoi (OpMbI?
10. Kakyro HaBecky TexHHYecKoro kapOoHara Kamblus, conepxkamero 80% CaCOs,
CleyeT B3ATh JUIS TPAaBUMETPHUYCCKOrO aHamm3a, eciu ocaxnmaemas (opma CaCp Os,
rpaBuMeTpudeckas popma CaO?
23.

Tema 23: IIpuHOMI M TeXHHMKA BBINOJIHEHHs] THTPHMETPHYECKOT0 aHAJIW3A.
IIpuroroBijieHHe CTAHAAPTHBLIX PACTBOPOB

. Kaxoii 3aK0H JIe)KUT B OCHOBE TUTPUMETPUIECKOTO aHamn3a?
. OOBEeMHBIH WM TUTPUMETPUYCCKUIA aHAITU3, €TO CYITHOCTh U METOIBL.

. TpeboBaHms, IpeABSBIIEMBIE K PEAKIIUAM, HCIIOJIB3yEMBIM B 00BEMHOM aHAIIH3E.

. Tpe60BaHI/Ie K CTaHAApPTHBIM BCIIECTBAM.

. TexHuKka MpUroTOBICHHSI PACTBOPOB THTPAHTOB.
. Kakoit o6bem pactBopa HC1 (B mi) ¢ momspro#t xoHneHtpanueir Ci(HC1)=10,97

MOJIB/JT HE0OX0IUMO B3STh sl osrydenus 100 Mt pacTBopa ¢ MOJISIPHON KOHIIGHTpaIuei
C2(HC1)=0,1 mons/n?

5. Kakast HaBecka 0e3BogHOro Kapoonara Hatpus NapCOs TpeOyeTcst Asi IPUTOTOBICHHS
100 mut pactBOpa ¢ MossipHO#t KoHeHTpaiuen skBuBaenta C(Y2 NayCO3)=0,1 moinb/n?

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

6. Ompenenure maccy NapCOse 10 H2O (kpucramnmueckoil conpl), HEOOXOIUMYIO JUIst
npurotosaeHus 500 mia 0,5 N pactBopa.

7. Cxompko MWuTuiuTpoB 38% pacTBopa XiopoBomopomHoit kucimotel (p=1,19 1/mm)
HY’KHO B34Th 1711 ipurotosieHust 500 mi 0,3N pactBopa?

8. Omnpenennte MacCcy HATpaTa HATpHs U 00BEM BOJIbI, HEOOXOIUMBIE JIS IPUTOTOBIICHUS :

NJI-10I1K-1 Pemaer
TUTIOBEIC 33]1a41
poheCCHOHATBHOM
JIESITeILHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKHX,
€CTECTBEHHOHAYIHBIX
JUCITUTUTHH C
MIpUMEHEHHEM
HHPOPMANOHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUI
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a) 200 r 15% pactBopa; 6) 50 r 8% pactBopa?

9. Vkaxure (akTOphl SKBHBAICHTHOCTH W MOJSpHBIE Macchl 3kBuBajieHTa KMOs B
peaKIusx:

a) 2 KMnOs + 5 NaxC04 + 16 HCI «+» 2 MnCl; + 2 KCI + 10 CO; + 8 H0 + 10 H,0
0) 2 KMnO4 + 3 MnCL; + H20 < 5 MnO2| + 4 KCI + 4 HCI

10. Kak B3auMOCBsI3aHbI TUTP pacTBOpa U MOJIApHasA KOHICHTpaus JKBUBAaJICHTA?

24. Tema 24: Metona HeiiTpaau3anuu. OnpeaejieHue THTpa pacTBopa couasHoii kucaorbl | MJI-10I1K-1 Pemaer
1. Kakoli 3aKOH JISKHUT B OCHOBE IIPOBEJEHHS 00BEMHOTO aHAIKN3a? THIIOBBIC 3a/1a91
npoheCCHOHATBHOM
2. KHucnoTHO-0CHOBHOE TUTPOBaHUE:
JIESITeIIBHOCTH Ha
- TUTPAHTHI B AlIUAMMETPHU U AIKATUMETPUH, X CTAHIApTH3AIIHS; OCHOBE 3HALMI
- (pukcHupoOBaHKE TOYKU SKBUBAJICHTHOCTH. KHCIIOTHO-OCHOBHBIC MHIUKATOPEI; OCHOBHBIX 3aKOHOB
- IPUMEHEHHNEe KUCIOTHO-OCHOBHOTO THTPOBAHHUS B IIPAKTHKE. MaTEeMaTHICCKHX,
. €CTECTBEHHOHAYYHBIX
3. TexHuka MPOBEICHUS METO/Ia HEHTPATHU3AIIUH. N —
4. KakoMmy 3 METONOB IPOTOIMTOMETPHH OTHOCHTBCSI YCTAHOBIICHHE TUTPA PAacTBOPA | mpumeHeHHEM
COJISTHOM KUCIIOTHI IO KapOOHATy HATpHs? MH(pOPMALIHOHHO-
5. ITo kakOMy NPHHIONIY KIACCHOUIMPYIOT METOIBI OOBEMHOTO aHANMN3a? KOMMYHHUKaIlHOHHBIX
6. Ckonbko rpammoB Na,CO3z nHeobOxoaumo it B3aumoeiicteust 100 M 4 H. pacTBOpa TCXHONIOTHH
HCI?
7. Cxompko nutpos 0,15H pactBopa AgNO3 HeoOoxoanmo miist oomena peakmuu ¢ 0,5 1 0,3
H. pactBopa AlCls.
25. Tema 25: Onpeneienne cogep:xanus Fe** B pacreope cyabpara skeaesa (11) | MJI-10IIK-1 Pemaer
NePMAHTaHATOMETPUYECKHM METOI0M THUIIOBbIE 33]1a49H
1. Jla¥iTe KpaTKylo XapaKTEpUCTHKY METO/IOB PEIOKCOMETPHH. npodeccuoHaTLHOM
2. Kak onpenensoT TOYKY 3KBUBAJICHTHOCTH B IIEPMaHraHATOMETPHUHU? JIeSITeIbHOCTH Ha
3. Tlepeuucnute OCHOBHBIE MOMEHTBI 110 MPUTOTOBJICHUIO CTAHAAPTHBIX PACTBOPOB B | OCHOBE 3HAHHU
MEPMaHTaHATOMETPHH. OCHOBHBIX 3aKOHOB
4. Hamummrte OBP MetonoM 3J1eKTpoHHOro OajiaHca, YKaXHTE OKHCIUTEIh U | MaTEMAaTUYECKHX,
BoccranoButenb: KMnOy4 + Kl+ H, SO — Jo + ... €CTECTBEHHOHAYYHbIX
5. PaccumraiiTe Maccy HaBeckn mis npurotosnenus 0,05 H. p-pa mepmanranara Kanus | AHCHHIUIMH €
500 M. MMPUMEHCHUEM
nHpopMannoHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH
26. Tema 26: OmnpenesieHne IEPMAHTAHATHOH OKHCISIEMOCTH BOJBI HU-10IIK-1 Pemaer
1 JTaiiTe KpaTKyIO XapaKTCPUCTUKY METOIOB PEIOKCOMETPHH. TUTIOBEIC 33]1a41
2 Kax omnpeaensioT TOYKy 3KBUBAJICHTHOCTH B IIEPMAHIAHATOMETPUU? po¢heCCHOHATBHOM
3 TexHHKa MPOBEACHUS aHAIN3A MO OMPEICICHUIO OKHUCISIEMOCTH BOJIBL. JIESITeIILHOCTH Ha
4 Hammmmre OBP  MeromoMm  2leKTpOHHOTO —0OanaHca, YKaKUATE OKHUCIUTEIb U | OCHOBE 3HAHHM
BoccranoButesb: KMnOy4 + Kl+ Hy SOs — Jo + ... OCHOBHBIX 3aKOHOB
5 Paccuwmraiite Mmaccy HaBecku s ipurotoBierus 0,01 H. p-pa mepmanranata kaiaus 500 | MaTeMaTHYECKHX,
MUL €CTECTBEHHOHAYYHBIX
6 Uro xapakTepu3yeT OKUCIIEMOCTh BOJIbI? JAUCIIHIUIMH C
MPUMEHEHUEM
nHpopMannoHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTU I
27.

Tema 27: OnpeeieHre 0CTATOYHOI0 XJI0pPa B BOJIe METOIOM HOAOMETPHH

1. Ha xakux peaknusx OCHOBaH METOJ HOAOMETpHH?

2. Bumasl TATPOBAHUSA B METOJIC HOTOMETPHH.

3. Kakue paboune pacTBOpbI IPUMEHSIOT [IPH ONPEACIEHHH OCTATOYHOTO XJI0pa B Bojie?
4. Hamunmrte OBP MeTosoM 3yeKTpOHHOTO OajlaHca, YKaXUTE OKUCIHUTENb |
BocctaHoButenb: KMnOs + Kl+ Hy SO4 — Jo + ...

5. JIy1g 9eTo MpOBOAT XJIOPUPOBAHUE BOJIBI?

WJI-10I1K-1 Pemaer
TUTIOBEIE 331291
npodeccuoHaTEHOM
JIeSITEeTFHOCTH Ha
OCHOBE 3HaHUIl
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHbIX
IUCILUILINH C
MMPUMEHCHUEM
HHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX
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TEXHOJIOTUH

28. Tema 28: Onpenenenue ;KeCTKOCTH BOAbI KOMILIECOHOMETPUYECKHM METOIOM N-10I0K-1 Penraer
1. Ha xakoil peakiiuu OCHOBaH KOMIUIEKCOHOMETPUIECKHI METO I aHam3a? TUIOBBIE 3aa4H
2. OOBSICHHTE MEXaHN3M JACUCTBHUS METAUIOXPOMHBIX HHAMKATOPOB. npodeccruoHaTEHOM
3. Kakue comu 00ycinaBinBaOT HKECTKOCTb BOJIbI? JIeSITETFHOCTH Ha
4. Oxapaxtepu3yiTe METOIBI CHIKECHHUS )KECTKOCTH BOIBI. OCHOBE 3HaHUI
5. B 350 r Boasl pactBopeHo 50 r KpHcCTamioruapara. BeMHMCIMTE MaccoByro gomro | OCHOBHBIX 3aKOHOB
KpucTamoruapara u 6e3soguoro cynbhara sxenesa (1) B pactsope. MATEMATHIECKHX,
€CTECTBEHHOHAYYHBIX
IOUCHUILINH C
MMPUMECHCHUEM
nHpopMannoHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH
29. Tema 29: OmnpenesieHne XJIOPH - HOHOB B BOJI€ METOIOM OCAKTICHHSI UA-10IK-1 Pemaer
1. [aiiTe KpaTKyrO XapaKTEPUCTUKY METO/Ia OCAKICHUSL. TUTIOBEIC 33]1a41
2. Ha xakoif peakiuu OCHOBaHO ONPE/ICICHUE XJIOPUA-UOHOB B MeToie Mopa? poeCCHOHATBHOM
3. Kakoli aHanUTUYECKHIA CUTHAI UCIIONIB3YETCS B METOJIC OCAXKICHHUS? JIeSITeIILHOCTH Ha
4. Kakoii oobem 36,5%-Horo pactBopa cosisiHO# kuciotsl (p=1,18 1/cM) HE0OX0IMMO | OCHOBE 3HAHHMH
B3sTh 17151 ipurotoBienus 1000mi 0,1 M pactBopa? OCHOBHBIX 3aKOHOB
5. Jlaiite KpaTKyl0 XapakTEpUCTHKy BceM (OpMaM »dIEMeHTa XJopa, KOTopble oH | MATEMATHYCCKHX,
o6pasyer B BOAHOIi cpejie. €CTECTBEHHOHAYIHBIX
JUCTIATUIHH C
MIpUMEHEHHEM
HHPOPMANOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTUHI
30. Tema 30: JlaGopaTopHble Bechl. B3siTHe HABECOK HAa AHAJUTHYECKHX Becax N-10I0K-1 Penraer
1 Kakue Bubl 1a00PAaTOPHBIX BECOB CYILECTBYIOT? THIIOBBIC 331K
npodeccuoHaTLHOM
2 OnumuTe MOPSAAOK B3BEUTMBAHNS Ha aHATMTHYECKUX BECaXx.
JIeSITEeTFHOCTH Ha
3 Kakoit pusnyeckuii MPUHITUIT MOJOKEH B MPOLIEAYPY B3BEIIHMBAHMUSA? OCHOBE 3HALIH
4 Kak moka3zaTeiib MacChl IPOIYKTa MOXKET OBITh HCIIOJIH30BaH B TOBAPOBEICHUE? OCHOBHBIX 3aKOHOB
5 Mpuuun geiicteus BJIP 200. MATEMATHIECKHX,
€CTECTBEHHOHAYYHBIX
IUCIUILINH C
MMPUMEHCHUEM
HHPOPMANOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUHI
31.

Tema 31: ®0oTOKO0JI0PpUMETPHS. HOHOB JKeJiesa
(hoTOKO0I0pHMETPHYECCKHM METOI0M

1. Kakue (1)I/ISI/I‘~ICCKI/IC SIBJICHUA JIC)KAT B OCHOBE OIITUYCCKHUX MCTOI0B aHanu3a?

Omnpenenenue MeaH M

2. Kakoil 3akOH ONKCHIBACT 3aKOHOMEPHOCTH CBETOIOIJIAIICHUS OKPAIICHHBIMHU
pacTBopamu?

3. Tlepeuncnurte W KpaTKO OXapakTepU3yHTe METOJbl pacueTa KOHLEHTPALHH B
(hOTOKOJIOPUMETPHH.

4. Tlpu onpenenenun  CU?* B BMHE ONTHYECKas MUIOTHOCTh PACTBOPa aMMHAKaTa MEJH,
conepxkamiero 2,30 mr Cu?* B 100 cm®, paBra 0,26 mpy TOIIIMHE HOMIOMAIOIIEr0 caosd 20
MM. Paccunraiite MOISIpHBIH KO3 GHUINEHT CBETONOTIIOICHHS.

5. PaccunraiiTe MUHHMAJIbHYIO KOHUEHTpaiuio CU?* B Bosie (MOJIB/JT), KOTOPYIO MO ~ HO
YCTaHOBHUTH (HOTOKOJIOPUMETPHIECCKIM MeToa0M, ecnu A = 0,35; 1= 1 cm; e = 120.
6.PaccunTaiiTe ONTHMAaNbHYIO [JIMHY KIOBETHI (CM), HEOOXOIMMYIO Ui HM3MEpEHHS

ONTHYECKOI MIOTHOCTH PacTBOpa, cojieprKkaniero 6 mr rerpaammuakata Cu?* B 100 cm®; &
=120; D = 0,65.

7. PaccuuTaiiTe ONTHYECKYIO INIOTHOCThL pacTBopa, cozepxkaiiero 2 mr NiZ* B 500 cm®,
€CJIM TOJIIIMHA TIoromaromero cios 1 cM, € = 1,5-10% .

8. Paccuuraiite mMaccy HaBeckn Kpuctamuioruapara cyibgara Mean CuSO4 10H0 s
npurotossienust 100 My1_ CTaHIapTHOTO pacTBopa ¢ KoHueHTtpauueii nonos Meau C(Cu?t)

NJI-10I1K-1 Pemaer
THIIOBBIE 3a1aUH
po¢heCCHOHATBHOM
JIESITeIILHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHIECKHX,
€CTECTBEHHOHAYIHBIX
JUCITUTUTHH C
MIpUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUH
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=0,1 Mr/m.
9. YCTpOHCTBO U MOATOTOBKA CIEKTPOGOTOMETpa K padoTe.

10. YKakuTe MCTOYHUKH NOTPEIIHOCTEH B ()OTOKOJIOPUMETPHH.

32. Tema 32: ITorenunomerpusi. Onpenesienne pH B 1 Er B npupoaHbIx Boaax N-10I0K-1 Penraer
1. Yro takoe pH? THTIOBBIC 3a1a9H
2. Or kakux (pakTopoB 3aBHCHT 3HaucHHME PH npupoaHBIX BOI? npodeccruoHaTEHOM
3. Posp OBII a1 )XUBBIX OPraHU3MOB. IEeATEeILHOCTH Ha
4. Kaxwue cioco0sl usmepenus pH Bbl 3HaeTE? OCHOBE 3HAHHH
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
TUCLIMITIAH C
MMPUMECHCHUEM
HHPOPMALIMOHHO-
KOMMYHHUKAIMOHHBIX
TEXHOJIOTUH
3aounas popma o0OyueHust
Neo OLIEHOYHBIE CPEICTBA Kox u HaumeHoBaH#e
UHAUKATOpa
TUIOBBIE KOHTPOJIbHBIE 3a1aHus ¥ (WIM) MHBIE MAaT€PUAJIbl, HEOOXOIUMBIE IS OLEHKH KOMITETEHIIHH
3HaHMM, YMEHHUM, HaBBIKOB W (MJIM) OIBITA JEATENLHOCTH, XaPaKTEPHU3YIOIIUX
cOPMUPOBAHHOCTH KOMIIETEHIMHI B MPOLIECCE OCBOEHHS JUCIUILIUHBL
L Tema 1: Tenernueckas CBsi3b MeXKIY KJIACCAMHM HEOPraHMYECKHX COeIMHEH U WJI-10IIK-1 Pemaer
1.Hanucath ypaBHEHHs pEaKIMii OMy4YeHHs CPEHUX COJEH M3: MeTalia M oy apyroro | THIOBBIC 3ajain
MeTalia, METa/lla M KMCJIOTHI, JABYX DAacTBOPUMBIX coieii ¢ oOpasoBannem | MPO(PECCHOHATBHOM
HEPACTBOPUMOIi COJIH, KUCIOTBI M COJIM,0CHOBAHHS M COJIM, KHCIIOH COJM M OCHOBaHus, | ACATCABHOCTH Ha
2.CocraButh ypaBHEHUSI peaxuui, c HOMOLIBIO KOTOPBIX MOKHO | OCHOBE SHAHMH
OCYILECTBUTL CIIEAYIONIME MPEBPAILECHUS: OKCHJ KaubLUs - THAPOKCHI Kanblus | OCHOBHBIX 3aKOHOB
- XJIOPUJ KaJbLUS - CYJIbPAT KaIbIHA. MaTCMaTH4CCKHUX,
3Hanucare ypaBHeHHst peakumii monyueHus (ochara Kamplus u3: KUCIAOTHl W | CCTECTBEHHOHAYHHBIX
OCHOBaHHMsS, KUCIOTHOTO U OCHOBHOIO OKCHIa, OKCHAAa U OCHOBaHus. Hanwucarp | AMCHHMIIIHMH C
rpadudeckue GOpPMyIIBI BCEX MCXOAHBIX BEMECTB U NPOAYKTOB PEAKIni, Ha3BaTh Bee | MPUMCHCHUCM
BEIECTBA M0 MEXKIyHAPOIHON HOMEHKIIATYPE. MH(OPMALHOHHO-
4HanucaTh ~ ypaBHEHMs  peakuuii  mpeBpamleHMs — ruapocynbdara  Hatpus | KOMMYHHKAalHOHHBIX
u ruapocynbdara meau (1) B coenunenne cpenneii conn TCXHOJIOTUH
5Hanucats  ypaBHEHHMs  peaklUWii  MOJydYeHHs  BCEX  BO3MOMKHBIX  KHCIIBIX
U OCHOBHBIX COJIEH, MCXOId M3 CJIEAYIOIMX MMEIOIIUXCS B BAaIEM PaClOPsIKEHUH
peaktuBoB: HoSO4, HsPO4, Ca(OH),, AI(OH)s.
6.HamumuTe ypaBHEHMS, C MOMOLILI KOTOPHIX MOKHO IMOIYYUTh CIEAYIOLIUE
npeppatierus: Al — Al(NOz)z — AlbO; — Al(OH); — K[AI(OH);] — AIClz —
AI(NO3); — AIPO,.
Jns kaxgoro mpeBpalieHus: COCTaBbTe ypaBHEeHUs peakuuil. Eciam mepexom B onaHy
CTa/IMsl HEBO3MOXEH, COCTaBbTE JIBa M 00Jiee YpaBHEHUH peaKIni.
2.

Tema 2: IlpuroroBjieHHe PacTBOPOB MPOUEHTHOH KOHHeHTpauuu. Ilpurorosienne
PacTBOPOB HOPMAJIbLHOW U MOJISIPHOI KOHIEHTPaLMH

1. YUro Ha3biBaeTcs KOHLUEHTpaluenh pacTeopa?
2. HazoBute criocoObl BRIpaKSHHsI KOHIIEHTPAIIMNA PAaCTBOPOB.

3. B 220r pactBopunu 30r xjopuia HaTpus. BEIUHCIUTH MacCOBYIO NOMIO XJIOpHIA
HaTpUs B pacTBOPE.

4. Ompenmenure Maccy XJIOpUAa HATpUs, KOTOPBII Hamo pacTBOPUTb B BOJE,
4yro0bI noyunTh 100 M1 pacTBopa ¢ MaccoBoii noneir NaCl 20%, miaoTHOCTh pacTBopa p
=15 r/mn.

5. Paccunraiite Maccy riaybepoBoit comm  NapySOs H20, xotopyro Hamo

B3ATh Jans npurotoBienus 300 T pacTBopa C MacCOBOM JoJied cyibpuUTa HATPH

8%.

6.Kakum mpubopoM Hu Kak u3MepsieTcsl IUIOTHOCTh pactBopoB? Kak ompexpenstor
KOHIEHTPAIHIO PACTBOPOB IO MIOTHOCTH?

7.Uto Ha3bIBaETCs SKBHBAJICHTOM BelleCcTBA?

8.Kak paccunTtaTh 5KBHBAJICHTHYIO MacCy BelllecTBa U (paKkTOp IKBUBAJICHTHOCTH?

WUJI-10I1IK-1 Pemaer
THIIOBBIC 331241
npodeccruoHaTEHOM
JIeITeIbHOCTH Ha
OCHOBE 3HaHUK
OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX,
€CTECTBEHHOHAYYHBIX
JIACLMIUINH C
MIPUMEHCHHEM
nHpopMannoHHo-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTHH
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9.Ha momHoe TurpoBanme 20MJ pacTBOpa CEPHOM KHCIOTHI MOTPAadeHO 24Mil
JIEITTHOPMAIBHOTO pacTBOPA THAPOKCUAA KalIWs. BEIYUCIUTE HOPMATLHYIO M MOJISIPHY IO
KOHIICHTPAIIIO PAcTBOPa CEPHOU KUCIIOTEHI.
10.PactBOp ¢ mMaccoBoii moneit ruapokcuna kanus KOH 15% umeer mnotHOCTh p = 1,14
r/mit. PaccunraiiTe MOJISIPHYIO KOHIICHTPALUIO PAcCTBOpA.

11.0npenenure MaccoByro A0JII0 KapOoHara Kanusi B 2M pacTtBope kapOoHaTa Kajius,
IUIOTHOCTh KOTOporo pasHa 1,21 r/mi.

Tema 3: IlonydyeHue m m3ydeHHe CBOWCTB S-, pP-
uzyvenue cBoiicTe d - 3JieMeHTOB

1 JlaTh CpaBHUTEIBHYIO XapPAaKTCPUCTHKY CTPOCHHUS DIICKTPOHHBIX 00OJIOYEK aTOMOB S -
JJIEMEHTOB MepBOM M BTOpod rpymnm. CreneHu okucieHus. DopMbl COEIUHEHUMN
(OKCHIOB, THIPOKCHIIOB, COJICH).

2. [atb 00ILLy O XapaKTEPHCTUKY P - JEMEHTOB: CTPOCHHE MEKTPOHHBIX 000JIOUEK aTOMOB, HAXOYKIICHHE B
Tabnrie MenpierneeBa, CTeTeHr OKUCTICHHS, (POPMBI COSTMHEHHIA.

3. Kak nosry4atot B CBOOOJHOM COCTOSIHUH ILEJIOYHBIC METAILIbI?

4. CKObKO JIUTPOB  BomOpoja (H.y.) MOXKHO TOJYYHTh TIPH B3auUMOJEHCTBHU 24-X
IpaMMOB KaJbIIHs C BOJOH?

5. HammcaTs ypaBHEHHS peakuuii B MOJCKYIIPHOM W HOHHOM BHIEC MEKIY:

3nemeHTOB. IlosyyeHue n

6. TUAPHUIOM KaJbLHs U BOABL, XJIOPUAOM Kanblius u GocharoM HATpHs, HUTpATOM Oapust 1
cynbGhaToM aTFOMUHWYS, THAPOGOoCchaTOM HATPHUS U THIPOKCHIOM HATPHSI.

7. IlpuBect  ypaBHEHHE  pEaKLHUH, B KOTOPOM
OKHCITUTEIIEM WM BOCCTAHOBUTEIIEM.

8. Hanmmmte anekrponHsie GopMyIibl aTOMOB a) XpoMa; 0) MapraHia;
kobanpTa; 1) HHKensa? Kakyro BaJeHTHOCTh TPOSBISAIOT 3TH
HEeBO30YKICHHOM U BO30YKIEHHOM COCTOSHUSIX?

9. C noMomsio ypaBHEHUH peakiuii JoKaxuTe aM(poTepHOCTh THAPOKCHAa Xpoma (3).

10. B kakoii cTemeHH OKHCIICHHS a) Mapraely M 0) XpoM MpOSBISIIOT TOJBKO
OKHCIIUTENbHBIe cBOicTBa? HamuiimTe anekTpoHHbIe (HOPMYINbI MapraHia U Xpoma B
3TOW CTENEHHU OKUCIIEHMUSL.

11. MoryT 11 cyuiectBoBaTh coBmecTHO a) Fe(OH)s; u CO,, 6)Fe(OH)s u H2S, B)Ni(OH)
u H0;, r) FeCls u H,S? Hanmuiure COOTBETCTBYIOIINE YPABHEHHS PEAKIIHA.

MEPEKUCh  BOAOPOJA SIBIISACTCS:
B) JKene3a; I)
JJIEMEHTHl B

12. Hanmmmte ypaBHCHHMS PEAaKIMii pPaCcTBOPEHHS Keje3a: a) B COJSIHOM Kuciore, 0)
cepHOl kucnoTe (KOHIEHTPUPOBAHHONH W Pa30aBIICHHOW); B)a30THOW KHCIIOTE
(KOHIICHTPUPOBAHHOW M Pa30aBJICHHON).

WJI-10I1K-1 Pemaer
THTIOBBIC 3a]1a9H
npodeccnoHaTLHOM
JIeATETPHOCTH Ha
OCHOBE 3HaHUI
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX,
€CTECTBEHHOHAYYHBIX
IUCHUILINH C
MMPUMEHCHUEM
nHpopMannoHHo-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTHH

Tema 4. Meton HeliTpanu3anun. OnpenejieHne THTPA PAcCTBOPA COJISIHOH KHCJIOTHI
1. Kaxoii 3aK0H JIE)KUT B OCHOBE TIPOBEICHISI 00bEMHOTO aHaIN3a?

2. KucmoTHo-0CHOBHOE TUTPOBAHUE:

- TATPAHTHI B AI[UIUMETPUH U AJIKAJTMMETPUH, UX CTAHIAPTU3AINS;

- pUKCUpOBaHUE TOYKH IKBUBAJICHTHOCTH. KNCIIOTHO-OCHOBHBIE WHINKATOPHI,

- IPUMEHEHHE KHCIOTHO-OCHOBHOTO TUTPOBAHUS B MTPAKTHUKE.

3. TexHHKa TPOBENICHUS METOIa HEUTPATU3AIIHH.

4. KakoMy ©3 METO/IOB MPOTOJMTOMETPUU OTHOCHTBHCS YCTAHOBJIEHHE THUTpa pacTBopa
COJISTHOHM KUCIIOTHI IO KapOoHAaTy HaTpus?

5. Ilo kakoMy NMPHUHIKIY KIACCHPUIMPYIOT METOIbI 0OBEMHOTO aHanu3a?

6. Cxonpko rpammoB Na,CO3z nHeoOxoaumo st B3aumozeictsust 100 mia 4 H. pacTBopa
HCI?

7. Cxonbko sutpoB 0,15H pacrBopa AGNOs HeoOxoanmo aiist oomena peakuuu ¢ 0,5 1 0,3
H. pactBopa AlCls.

WUJI-10I1IK-1 Pemaer
THIIOBBIE 3a1aYH
npodeccruoHaTEHOM
JIeITeIbHOCTH Ha
OCHOBE 3HaHUK
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX
JUCIUIUTAH C
MIPUMEHEHUEM
nHpopMannoHHo-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM

Tema 5: Onpenesenne 0cTaTOYHOTO XJIOPa B BO/Ie MeTOAOM lopoMeTpuu. Onpenenenne

JKECTKOCTH BOJABI KOMILIECOHOMETpHYeCKHM MeToaoM. Omnperesienne XJIOpH] - HOHOB B

BOJIe METOJIOM OCAKIeHUST

1. Ha xakux peakuusix OCHOBaH METOJ] HOJOMETpHuU?

2. Bupbl THTpOBaHUS B METOJIE HOJIOMETPHH.

3. Kakue paboune pacTBOpHI IPUMEHSIOT PU ONPEISIICHUH OCTaTOYHOTO XJIopa B BoJe?

4. Hamummre OBP MeTog0M 3JIGKTpPOHHOTO ©OanaHca, YKaKHTE OKHCIUTENb |
BoccTanoButeb: KMnOy4 + Kl+ Hy SO4 — Jo + ...

JIns 4ero npoBOJSAT XJIOPUPOBAHUE BOJBI?
6. Ha kakoii peakIiMu OCHOBaH KOMIUICKCOHOMETPUYECKHI MeTO]1 aHam3a?

o

WUJI-10I1IK-1 Pemaer
THIIOBBIE 330241
npoheCCHOHATBHOMN
JIeITEeILHOCTH Ha
OCHOBE 3HAHUK
OCHOBHEIX 3aKOHOB
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYIHBIX
JIHACLMILINH C
MIpUMEHEHHEM
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7. OOBACHHUTE MEXAHU3M ZleﬁCTBPIH MCTAJUIOXPOMHBIX UHAUKATOPOB. I/IH(l)OpMaIII/IOHHO'
8. Kakwue comu 06YCJ'IE[BJ'H/IBaIOT KECTKOCTh BOHLI? KOMMYHUKAIIMOHHBIX
9. OX&paKTepH?,yﬁTe MCTOAblI CHUXKCHUA KCCTKOCTHU BOIbI. TEXHOJIOTUH

10.B 350 r Bombl pactBopeHo 50 r KpHCTaUTOTHApaTa. BBIYHCIATH MAcCOBYIO IOJIIO
KpucTaJioruapaTa u 6e3BogHoro cynbdara xenesa (I1) B pactsope.

11. JlafiTe KpaTKyI0 XapaKTEPUCTUKY METOAA OCAKICHUSI.

12. Ha xakoli peakimy OCHOBaHO ONPE/ICIICHHE XJIOPUI-HOHOB B MeTosie Mopa?

13. Kako#i aHaTUTHYECKUI CUTHAJ UCTIONIb3YETCS B METOZIE OCaXKIACHUS?

14. Kaxo#t o6vem 36,5%-Horo pactBopa coisiHOW Kucnotsl (p=1,18 r/cM) Heobxoaumo
B3sTh AJs npurorosienus 1000ma 0,1 M pacteopa?

15. JlafiTe KpaTKyl0 XapaKTepUCTHKYy BceM (opmam dJeMeHTa XJopa, KOTOphIE OH
o0pa3yeT B BOJHOH cpeJie.

Kpurepuu onieHnBanus orsera (Tabi1.) TOBOAATCS O CBEACHHS O0yJarOIIMXCS B HaYaje
3aHaTHA. OTICHKA O0BSABISICTCS 00YJArOIIEMYCsl HETIOCPEICTBEHHO ITOCIIE OTBETA.

IMkana Kpurtepnn onennBanns

- 00yyaroImuiics MOJHO YCBOWJ YYCOHBI MaTepua;

- IOKa3bIBAaET 3HAHNE OCHOBHBIX TIOHSATUH TEMBbI, TPAMOTHO IOJIb3YETCSI TEPMUHOJIOTHEIH;

- IPOSIBIIICT YMCHUE aHAJIM3UPOBATh U 0000IIATh HHPOPMAIUIO;

Orenka 5 - IEMOHCTPUPYET YMEHHE H3JIararh y49eOHBIH Marepuan B ONpPEICIICHHON JIOTHYeCKOU
(oTM4HO) MIOCIIEIOBATENIFHOCTH;

- IEMOHCTPUPYET CPOPMHUPOBAHHOCTH U YCTOMUUBOCTH 3HAHUH, YMEHHUH U HABBIKOB;

- MOTYT OBITh JOMYIICHBI OJHA—ABE HETOYHOCTH IIPH OCBEIIEHHH BTOPOCTEIICHHBIX

BOIIPOCOB.

-OTBET YIOBJCTBOPSCT B OCHOBHOM TPEOOBAHHUSM Ha OLECHKY «5», HO MPH 3TOM HMEET
Ornenka 4 MECTO OJIMH M3 HEJOCTaTKOB:
(xoporiro) - B YCBOGHHMH Y4eOHOTO Marepuaja JOMyIIeHBl HeOOJbIINEe MPOOeNbl, HE HCKA3UBIIIHE

COACPKAHNUEC OTBETA; B U3JIOKCHUHU MaTcpHrajia JOMYHICHbI HC3HAYNUTC/IbHBIC HCTOYHOCTH.

- HCIIOJTHO HWJIM HEMOCIICAO0BATCIBHO PACKPBITO COACPKAHMWE MaTr€pualia, HO IIOKa3aHO
06Luee TIOHMMAaHUE BOIIpOCa W MNPOAEMOHCTPHUPOBAHBI YMEHUSA, JOOCTATOYHBIC [UIA
aTbHEHIIIeTo YCBOCHUA MaTe€puraa,

Orenka 3

- IMEJIUCH 3aTPYIHCHHUS WX JTOMYIICHBI OITMOKH B OTIPECIICHUH MTOHATHH, UCTIONIE30BaHHH
(YI0BIETBOPUTEIHHO)
TEPMUHOJIOTHHU, WCHPABJICHHBIC IMMOCIIC HABOJIIMX BOMPOCOB; BBISABICHA HEIOCTATOYHAS
c(hOpMUPOBAHHOCTh 3HAHUH, YMCHHHA W HABBIKOB, OOYyYAIONIMICS HE MOXET MPUMEHUTH
TEOPHUIO B HOBOW CUTYaIlMU
- HE PacKphITO OCHOBHOE COJIEpKAaHNE YIeOHOTO MaTepHaa,
- 0o0Hapy)XeHO He3HAaHWE WM HETOHWMaHWe OOJbINeH WM HauOosiee Ba)KHOW YacTH
4eOHOTO MaTepraa;
Onenka 2 y p i

- JONyIICHBl OIMMOKM B OIPEACICHWH MOHATHH, NMPH MCIOIB30BAHUU TEPMHHOJIOTHH,
pemIeHn: 3a7ad, KOTOPhIe HE MCIPABICHBI MOCTEe HECKOJIHKMX HABOIIINX BOIPOCOB; HE
c(hOpMHUPOBAHEI KOMITETCHITNH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHWSA, YMCHHA U
HaBBIKH

(HEYTOBJIETBOPHUTEITHHO)

4.1.2 Ouenka pedepara

Hanwucanue pedepara npeaycMoTpeHo Ut O4HOM Gopmbl o0yueHus. Pedepar — kpaTkas 3amuch
UJCH, COACPIKAIIMXCS B OHOM HMJIM HECKOJIbKMX HCTOYHHKAX, KOTOpasi TpeOyeT yMEHUs COMOCTABIISATh U
aHAIM3UPOBATh PA3JIMYHBIC TOYKH 3peHus. Pedepar — onHa u3 GopM MHTEpIpeTanik HCXOJHOTO TEKCTAa
WIH HECKOJBKHX HCTOYHHMKOB. [loaromy pedepar, B OTIHYHME OT KOHCIEKTA, SIBJISCTCS HOBBIM,
aBTOPCKUM TeKCTOM. HOBHM3HA B TaHHOM Cilydae MOJpa3yMEBaeT HOBOE HM3JIOKCHUE, CHCTEMATU3AIHIO
MaTepuaia, OCOOYI0 aBTOPCKYIO TIO3HMIMIO TIPU COIMOCTABICHWUH pPA3IMYHBIX TOYEK 3PCHUSI.
PedepupoBanue mnpeamonaraeT W3JI0KEHHE KaKOro-IMOO BOMpOCa HAa OCHOBE KIacCHU(HKALUY,
00001IeHNSs, aHAIN3a U CHHTE3a OJJHOTO HITM HECKOJIbKUX HCTOYHHKOB.

Crnenuduka pedepara (1o cpaBHEHHIO C KypcoBOW paboTOi):
* HE COJICPIKUT Pa3BEPHYTHIX OKA3aTEIbCTB, CPABHEHHIA, PACCYKICHUH, OIICHOK;
* JaeT OTBET HA BOIIPOC, YTO HOBOT'O, CYIIECTBEHHOTO COJIEPIKUTCS B TEKCTE.

Crpykrypa pedepara:
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1) TUTYIBHBIN JIUCT;

2) rad paboThI ¢ yKa3aHUEM CTPaHHI] KayKA0Tr0 BOIIPOca, HOABONpoca (ITyHKTa);

3) BBe/ICHUE;

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

5) 3aKiI0ueHuE;

6) CITMCOK HCIIOJIb30BAaHHON JTUTEPATYPHI;

7) TpUIOXKEHHs, KOTOpPBIE COCTOSNT M3 TaONUL, IUarpamM, TpaQuKoOB, PUCYHKOB, CXEM
(HeoOs3aTenpHas 4acTh pedepara).

[Ipunoxenust pacnosjararoTcs IOCIEN0BATEIbHO, COIJIACHO 3arojIOBKaM, OTPaKAIOIIUM HX
coJiep>KaHue.

Hanucanue pedepatuBHON pabOThHl cleAyeT HayaTh C M3JI0KEHUS IUIAHA TEMBbl, KOTOPBIH
00bIyHO BKJIIOYaeT 3-4 myHkTa. [lnaH nomkeH OBITH JIOTUYHO M3JI0KEH, pa3flieNbl IUIaHa B TEKCTE
o0s3aTenbHO Bhlenstercs. [1nan 00s3aTenbHO TOHKEH BKIIOYATh B ce0s BBEICHHE U 3aKIIIOUEHUE.

Bo BBenenun QopmynupyroTcs akTyaJdbHOCTb, LI€db W 3a/ladd pedepara; B OCHOBHOM 4YacTu
paccMaTpUBAIOTCS TEOPETUYECKHUE MTPOOJIEMBI TEMBI U MPAKTHKA PEAIN3aLUU B COBPEMEHHBIX YCIOBHIX
CEJIbCKOTO XO3SMCTBA; B 3aKIIOYEHUU MOABOJSATCS OCHOBHBIE WTOTH, BBICKA3bIBAIOTCS BBIBOJIBI U
IIPETIOKEHUS.

Pedepar 3aBepimaercst CiucKoM UCIIOIB30BAHHOM JINTEPATYPHI.
3amaun 00y4aromerocs npy HalMCcaHuu pedepara 3aKII0YalOTCs B CIEAYIOLIEM:

1) JIOTMYHO ¥ MO CYIIECTBY M3JI0KHUThH BOMPOCHI TLIAHA;
2) 4YeTKo C(OPMHUPOBATH MBICIHU, MOCICAOBATEIBHO M SICHO M3JIOKHTh MaTepHal, MpPaBUILHO

UCIOJIb30BaTh TEPMUHBI U MTOHATHS;

3) moKa3zaTh YMEHHUE IPUMEHSATh TEOPETUUCCKUE 3HAHHS Ha IPAKTHUKE;

4) mnoka3arh 3HAHUE MaTepUaa, PEKOMEHIOBAHHOTO IO TEME;

5) yMeTbh UCIOJIb30BaTh HAYYHBII MaTepHAaL.

PabGoTa, B KOTOpO# TOCIOBHO TEpenucaHbl TEKCT y4eOHMKa, TTOCOOMS WM aHajoruyHas pabora,
NPEJCTaBICHHAs paHee IPYrUM 00yJaroluMCs, He OLIEHUBAETCS, a TeMa 3aMEHSETCs Ha HOBYIO.

Heo6xonumo cobmoats cpoku U mpasuia oopmiienus pedepara. [Inan paboTsl cocTaBisiercs Ha
OCHOBE TIporpaMMbl Kypca. PabGora pmomkHa OBITh TOANHCaHa W JAaTHPOBaHA, CTPAHUIIBI
IPOHYMEPOBaHbI; B KOHIIE pabOTHI 1aeTCs CIUCOK UCIIOIb3yEMOM JTUTEPATYPHI.

O0beM pedepara momKeH ObITh He MeHee 12-18 cTp. MaIMHOMHMCHOTO TEKCTa (aHalor —
KoMIbloTepHBIA TeKCT Time New Roman, pasmep mpudra 14 depes monaTopa MHTEpBaia), BKIHOYAs
TUTYJIbHBIN JIUCT.

Tema pedepara:

1. ®usuko-xMMHYECKHE METO/Ibl aHATH3a.

Pedepar omenuBaercs mnpenomaBatenieM Kadeapbl, KOTOpPbI o(QOpMIISIET MONMyCK K ciade
JK3aMeHa 10 u3ydaeMoMy Kypcy. Pedepar onieHuBaeTcss mpemnogaBaTelieM  OIEHKON «3a4TeHO», «HE
3a4TEHOY.

IMkana Kputepnn onennBanns

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

- CB060,HHO€ BJIaaACHHUC TepMHHOJ’IOI‘Heﬁ;

- YMCHHUE OIMUCHIBATHL XUMUYCCKUEC 3aKOHBI, SIBJICHUA U IIPOLICCCHI;

- CHOCOOHOCTH peuiatb XUMHUYCCKHUE M aHAJIUTUYCCKHUC 3adavdu (ILOHYCKaCTCH HaJIM4yue
MaJI0O3HAYUTEIbHBIX OIIHOOK WK HEAOCTATOYHO IMOJIHOC PACKPBITUC COACPIKAHUE BOIIPOCA
WJIH NOTPCITHOCTh HEMTPUHIUTTUAJIBHOI'O xapaKTepa)

OLEHKA HE 3a4TEHO» - OTCYTCTBHE HEOOXOIUMBIX TCOPCTUYCCKHUX 3HAHUM; JOMYIICHBI OIIUOKH B ONPEICICHUU
MOHSATHI U ONMCAaHUK XMMUYIECKHX 3aKOHOB, SBICHUI H MIPOICCCOB, MCKAYKCH UX CMBICT, HE
peIICHBI TIOCTABJICHHBIC 33a4H;

- HE3HAHHE OCHOBHOI'O MaTrepuaja IPOTPaMMBblI AMCIUILIMHBI, JOIIYyCKAIOTCSA TPyObIe
OIIMOKHU B U3JIOKCHUHU

Tembr pedeparoB U TpeboBaHHS K WX OPOPMIICHUIO U HAMMCAHHWIO COJEPKATHCA B METOAMYECKOM
paszpaboTke:
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-lllakupoBa C.C. OO6mias u HeopraHWYecKas XuUMHs [DJIEKTPOHHBIM pecypc] : MeTtoauueckue
PCKOMCHAAIWKN I10 OpTraHHu3alun CaMOCTOSITCIILHOU paGOTBI JJISL 06yqa10umxc;1 Mo HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U MTEPEPAOOTKH CEITbCKOXO3SIMCTBEHHON POTYKITHH,
HaIIpaBJIEHHOCTL — TexHonorus TPOM3BOACTBA, XpaHEHUS W MepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBHICIIETO0 00Opa3oBaHMs OakamaBpuaT, ¢hopma oOydeHUs
ounas/ C.C. llakuposa. — Tpounk: ®T'BOY BO [OxHo-Ypanbckuit ['AY, 2023. — 44 c. Pexum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

-lllakupoBa C.C. OO6mias u HeopraHWYecKas XuUMHs [DIEKTPOHHBIM pecypc] : MeTtonuueckue
PCKOMCHAAIWKN 110 OpTraHHU3alun CaMOCTOSITSIILHOU paGOTBI JJISL 06yqa10umxc;1 o HalpaBJICHUIO
noarotoBku: 35.03.07 TexHoMOTHS TPOU3BOACTBA U MTEPEPAOOTKH CEITbCKOXO3SIMCTBEHHON IPOTYKITHH,
HAIpaBJIEHHOCTL — TexHonorus TpPOM3BOACTBA, XpaHEHUS W  IepepabOTKH  MPOAYKLUHU
YKUBOTHOBOJICTBA M PACTEHUEBOJCTBA, YPOBEHb BBHICIIETO0 0Opa3oBaHMs OakagaBpuat, ¢hopma oOydeHUs
3aounas/ C.C. IakupoBa. — Tpounik: ®I'BOY BO IOxuO-Ypansckuit [AY, 2023. — 44 c. Pexum
noctyma: https://edu.sursau.ru/course/view.php?id=9942

4.1.3 UuauBuayajbHble JOMAaIITHUE 321aHUSA

WuauBuayanbHble JOMallHuEe paboThl (3aaud, YpaBHEHHMS peaklMii) Kak pa3HOBUAHOCTH
CaMOCTOSITENIbHOW paboThl 00yYaOLINXCSI, SIBISETCS OAHOM U3 (POPM TEKyIIEro KOHTPOJIS 32 YCBOCHUEM
MU y4eOHOro Marepuasa o JUCIHUILIUHE.

Llenbto HamucaHus WHAMBUAYAIbHON JOMAIIHEW paboThl SBISETCS TIIyOOKOEe H3yueHUE
IPEeIaraéMoro TEOPEeTHUECKOr0 BOIPOCa, ONPEIEIeHNE OCHOBHBIX MPoOieM, aHalIu3 MyTel, croco0oB
Y METOJIOB UX PEILIEHUS U pa3padoTKa MPeAoKEeHUN U peKoMeHaluii; GopMUpoBaHUe Y 00yUdaroIuxcs
HAaBBIKOB CAMOCTOATEIBHOTO N3yUEHHs yUeOHOT0 Marepuara.

NunuBuayanpHble  OoMamrHUuE paboOThl  JIOMDKHBI  CIOCOOCTBOBaTh  (DOPMUPOBAHHUIO Y
OOy4JaromMXCcsi HAaBBIKOB CAaMOOOYYEHUS, TIOBBIIICHHIO WX TEOPETHUECKOH W MpPOoeCCHOHAIBHOM
MOJITOTOBKH, JTy4IIIEeMy OCBOCHHIO y4eOHOrO MaTepuaia, YrIyOJeHHOMY PacCMOTPEHUIO CONEp>KaHUs
TEeM AMCUUIUIMHBL [Ipy BBIMOJHEHWH WHAMBHIYaJTbHON IOMAaImIHEd paboThl OOyYaromIuecs, IOJIKHBI
W3YYHUTh ONPEACTIEHHBIH MHHUMYM JUTEPATYphl MO BOMPOCAM TeMbI U 3a(UKCHUPOBATH HEOOXOIUMYIO
nHopmaruio; o0paboTaTh TOJYYEHHBIH MaTepHas, MPOAHAIM3UPOBATh, CHUCTEMAaTU3UPOBATh,
WHTEPIPETUPOBATh, pElIaTh XWMUYECKHWE 3aJadyd W THucarh (HOpMynbl COENWHEHUW, NHCAaTh U
YpaBHUBATh YpaBHCHHS PEAKIIAN.

WNumuBuayanbHas JoMmamiHAs paboTa JopKHA OBITH HameyaTaHa MM HalKdCaHa YUCTO U
pa3dopurBO, COOIIOAs MOCIIEAOBATEIBHOCTh U COXpaHssA Ha3BaHUS BOmMpocoB. HeoOxomumo monHo U
CoZlepXKaTeIbHO OCBETHTH CYTh BOmpoca paboTel. PaboTy ciemyer momnucarh M MPOCTaBUTH AaTy ee
BBITTOJIHEHHSL.

[Ipy BO3HUKHOBEHUM KaKWUX-TMOO 3aTPyIHEHUN B MPOIECCE BHIMOTHEHHS  WHAWBHIYaTbHOM
noMaimHed paboThl HEOOXOIMMMO OOpaTUThCS 3a YCTHOM WM TMChMEHHOW KOHCYJbTAIlMed K
MIPEno/IaBaTeNIo.

WuauBuyanbHble 3aaHUs OPEIyCMOTPEHbl 1O cheAyromuMm TemaMm: «OCHOBHBIE 3aKOHBI
CTEXUOMETpUN», «PacTBOPHI. DNeKTpoauTHUecKas qucconuanus. [uaponus coneit», «Meronbl pacuera
OBP», «Homenkiarypa KOMIUIEKCHBIX coiiei». HWHAauMBHOyalbHbIE HOMEpA 3aJaHUM JUIS KaXI0ro
00y4aroIiero onpeaesseT mpernoiaBaTeb.

Kpurepuu orenku otBeta (Tabi.) AOBOASTCS A0 CBEASHHUS OOYdYaIOIIMXCS TPU BbIIAUe
UHIAUBUAYaIbHOTO 3a1aHus. OueHka o0bsBisgeTcs 00ydaroneMycsl HETOCPEICTBEHHO MOCie TPOBEPKU
BBITTOJIHEHHON KOHTPOJIBHOM paboThI.

OLIGHKa pelIcHud 3aJa4 OGy‘-I&IOH_II/IMCH OCYHICCTBIIACTCA TPCHIOAABATCICM ITOCPECACTBOM HUX
MIPOBEPKH U OLICHKH («3aUTEHOY», «HE 3aU4TECHOY).

| IMkana | Kpurtepnn onennBanns
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Onenka «3auTeHoy | BPICTABICTCS, eCiM  OOY4aIOLUMICA —pELIMIl  NpaBUIbHO He MeHee  60%
PEKOMEHJOBaHHBIX 3ajad, 3alaud odopMiIeHsl corlacHO TpeOOBaHUSM,
IpEeCTaBICH AITOPUTM PELICHUS 331241

OmeHKa «He 3a4TEHO» BBICTABIIETCA, ecan oOyuaromuiica pemun MeHee 60% peKOMEHIOBaHHBIX 33]1ad,
3a7auyd He O(pOpPMIIEHBI COIJNIACHO TPeOOBaHHUAM,  AITOPUTM DEIIEHHs 3aa4n
OTCYTCTBYET

[lepeuenr 3amau u TpeOoBaHUS K HX O(DOPMIIEHHIO coOAepkKAaTcs B METOAMYECKHUX
PEKOMEHIalUsIX

l.IITakupoBa C.C. OOmias u HeopraHW4YecKas XuMHUS [DIEKTPOHHBIA pecypce]| : Meronuyeckue
PEKOMEHJALUU 0 OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOYyYaroIUXCsA IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomorust MpOU3BOJACTBA U MEPEPAOOTKU CEIbCKOXO3IUCTBEHHOM MPOIYKIINH,
HalpaBlIeHHOCTh — TexHonOrusl MpPOU3BOJCTBA, XPAaHEHUS M  NEepepabOTKU  MPOSYKIHU
’KMBOTHOBO/ICTBA M paCTCHHUEBOJICTBA, YPOBEHb BBICIIEr0 00pa3oBaHus OakanaBpuaT, (popma oOyueHus
ouynas/ C.C. Hlakuposa. — Tpounk: ®I'bOY BO HOxHuo-Ypansckuit ['AY, 2023. — 44 c. Pexum
noctymna: https://edu.sursau.ru/course/view.php?id=9942

2. Iakupora C.C. OOmas W HeopraHwyeckas XuMusl [DIEKTPOHHBIN pecypc| : Meronuyeckue
PEKOMEHJALUU IO OpraHu3allMd CaMOCTOSITENbHOW pPa0OThl A OOYyYaroUXCs IO HalpaBJICHUIO
noarotoBku: 35.03.07 TexHomOTUs MPOU3BOJACTBA U NMEPEPAOOTKU CEIbCKOXO3IUCTBEHHOM NMPOIYKIINH,
HalpaBlIeHHOCTh — TexHonOrusl MpPOU3BOJCTBA, XPAaHEHUS M  NEepepabOTKU  MPOIYKIHU
’KMBOTHOBOJICTBA M PaCTEHHUEBOJICTBA, YPOBEHb BBICIIEr0 00pa3oBaHus OakanaBpuaT, (popma oOyueHus
3aounas/ C.C. llakupora. — Tpounk: ®I'BOY BO I0xHO-Ypansckuii ['AY, 2023. — 44 c. Pexum
noctyna: https://edu.sursau.ru/course/view.php?id=9942

O1eHOYHBIE CpPEeICTBA Koxa n nanmenoBanue
HHAUKATOpa

= KOMIIETEHIIH
TumoBsle KOHTPONBHBIE 3aaHUSA W (W) WHBIE MaTepHajbl, HEOOXOIUMBIC ISl OICHKH 3HAHWUM,

YMEHHH, HaBBHIKOB W (WIM) ONBITA JEATEIBHOCTH, XapaKTePH3YIOUNX CHOPMHPOBAHHOCTH
KOMIETEHINHA B TIPOIIECCEe OCBOCHUSI TUCTIAILIHHEI

Ilepedensn 3aga4 mo TeMe «OCHOBHBIE 3AKOHBI CTEXHOMETPHID) - 1 OIIK-1
1. Kakoe uuciio MosiekyJ1 cofepxurcs B 1 M® xjiopa npu H.y.? Pemaer THITOBBIE
2. Omnpenenure abCOMOTHYIO Maccy aTomMa TelIis. 3amaun

3. B xakux o6béMax a3oTa u BOJIbI IIpu H.y. cozepxkutcs 3,01 - 1024 monexyn? npodecCHOHANBLHO

4, KaxkoBa momsipHast Macca rasa, ecim 1 J1 ero mpu H.y. umeet Maccy 3,17 r? TIESATENBHOCTH Ha
5. Ha 47 r oxcupa xanusi moaeiicTBOBanu pacTBOpoM, cozepkammM 40 T a30THON KHCIOTHL. | ochoBe SHAHMIH
Haiinure maccy 06p330BaBH.IeFOC}I HUATpAaTa KaJiud. OCHOBHBIX 3aKOHOB
6. Ha pactBop, conepxammii 53 r kapbonata Hatpus, IOACHCTBOBAIM PACTBOPOM, | MaTeMaTHYECKHUX,
coneprxamum 49 t cepHoit kucinoTel. Halinure Maccy oOpa3oBaBIICHCs COJH. €CTECTBEHHOHAYYHBIX
7. Ha okcun wmarums xommdectBom BemectBa 0,1 MOmb MOIEHCTBOBANM  PACTBOPOM, | mycHUIIIMH c
cozaepkaiuM 15 T a30THON KUCIOTHI. BrlunciinTe Maccy mojyueHHOM COJIH. HpUMEHEHHEM

8. Breruncnure Maccy comm, oOpa3oBaBIIEHCS B pe3ysbTare B3auMMOJCHCTBHS 7,3 T MH(OPMALOHHO-
XJIOpOBOZOpOAa ¢ 5,6 1 ammuaka (H. y.) KOMMYHHUKAIIMOHHBIX
9. Beruncnnre 006€M BOIOPOAA, BRIACIUBIIETOCS IPH B3aUMOACHCTBIY IIMHKA Maccor 13 T € | rexponoruii

pactBopoMm, conepxantiM 30 T cepHON KUCIOTHI (H.Y.).

10. BpmuumciuTe KonmmuecTBO BemlecTBa okcupa mexum (I), ecam B peakmuio ¢ KHCIOPOJIOM
BCTyHnaeT Meab Maccoi 19,2r.

11. BpmuuciuTe mnpocTEHIIne SMOUpPHUYECKHAE (OPMYIBI BEIIECTB, IS KOTOPBIX HMEIOTCS
cienyIone pe3yabTaTel BecoBoro ananusza: 75,0% C, 25,0% H

11. Beluuciure npocreiine sMIUpuueckre (GopMysbl BEIECTB, Al KOTOPBIX HMMEIOTCS
cIenyIole pe3ynabTaThl BecoBOTO aHanusza: 6,25% H, 43,75% N, 50,0% O.

12. Beluhcnaure npocredne IMIUpUYecKhe (GOpMyJbl BEIECTB, Al KOTOPBIX HMEIOTCS
ClleAyIOIIMe Pe3yaIbTaThl BecoBoro anammsa: 1,0% H, 35,3% Cl, 63,7% O.

13. Beluucnure npocreiine IMmIUpUUeckre (GopMyJbl BEIECTB, A KOTOPBIX HMMEIOTCS
CIeyIomIre pe3yIbTaThl BecoBoro aHanm3a:24,25% Fe, 15.65% C, 18,30% N, 41,80 % S.

14. Bpiuucamre NpOCTEIIne SMIHpPUYECKHEe (HOpPMYJBI BEMIECTB, I KOTOPBIX HMMEIOTCS
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cJenyIouIe pe3ybTaThl BECOBOTO aHanu3a:26,55 % K, 35,35% Cr, 38,10 % O.

15. BeluuciuTe mnpocTEHIE SMOUPUYCCKUAC (OPMYIIBI BEIIECTB, IS KOTOPBIX HMEKOTCS
cleyromIre pe3yiabpTaTsl BecoBoro anamusa: 49,3% C, 9,6% H, 19,2 % N, 21,9% O.

16. Beruucnute mpocreiimue 3Mmupudeckue (HOpMySbl BEHIECTB, JJIS KOTOPHIX HMEHOTCS
CleyroIe pe3yabTaThl BecoBoro ananusa:43,2% Na, 11,3% C, 45,5% O.

17. BeluuciuTe mnpoCTEHINME SMOUPUYCCKUAC (OPMYIBI BEIIECTB, IS KOTOPBIX HMEIOTCS
ClenyIomIre pe3yabTaTsl BecoBoro aHamms3a:29,1 % Na, 40,5% S, 30,4 % O.

18. Brerancnure mpocreiimue sMmmprdeckue (HOpMyIBI BEHIECTB, A KOTOPBIX HMEIOTCA
CleyOIHe pe3yIbTaThl BecoBoro ananm3sa:25,48% Cu, 12,82%S, 25,64 O, 36,06% H-0.

19. Beluucaure npocreiiiine IMMIUpUUEcKHe (GOPMYyNbl BELIECTB, IS KOTOPBIX HMEIOTCS
CIIe My TOIINe pe3ybTaThl BecoBoro anammusa:37,71% Na, 22,95% Si, 39,34 %0.

21. Kakoe KOJIMYECTBO STHJIOBOIO CIUPTa MOXHO HONy4uTh mpu Opoxenun 1,00 kr caxapa,
OCYIIIECTBIISIEMOTO TIPU PEaKINH:

CsH1206 — 2 CoH50H + 2 CO,?

22. B cocyne cmemanu 8 T KUCIOpoaa U 8 T BOIOPOa, MOCIE Yero MOJO0XKTIN 3Ty cMech. Kakoe
BECOBOE KOJHMYECTBO BOABI MOJYHHIOCH TIPH ATOM?

23. T'a3000pa3Hblit kKucIopoa nony4varoT pasnoxennem KCIO3 o peakimu:
2KCIO; — 2 KCI + 30,

Kakoe BecoBoe komuuectBo O monydaercs npu mojHoMm pasnoxkenunn 1,00 rKClO3? Kakoe
BecoBoe kosmuectBo KCl momygaercs mpu aTom?

24. Ompenenurte maccy cyibdara Oapusi, KOTOPbIH 00pa3yercsi Ipu AEHCTBUU CEPHOM KHCIIOTEHI,
B34TOH B N30BITKE, HA PaCTBOP, COAEPIKAILUMA XI0pua 6apus maccoit 10,4 r.

25. Ilpu npokanuBaanu 2,42 T KpUCTALIOTHIpaTa HATPAaTa MEIN Macca BEIIeCTBA YMEHBIIIIIACH
Ha 1,62 r. YcraHoBuTe POpMYITy KPUCTAILIOTHAPATA.

26. CKOJBKO I'pPaMMOB XJIOpHJA HATPHUS TOJYYUTCS TPU B3aUMOJCHCTBHM THAPOKCHIA HATPHS
Maccoi 6 TC COJITHOM KMCJIOTOM Maccoi 59 r?

27. Ilpu pacTBOpEHUH B CEPHOW KHCIOTE IIMHKA MAacCoi 15 r ObLT MOJTydeH Boopo o0bemoM 4,5
1 npu H.y. Onpenennure MacCoByIO J0JI0 ipumMecei (B %).

28. CKOJIBKO TpPaMMOB M KaKOT'O BEIIECTBA OCTAHETCS B M30BITKE B PE3yJbTAaTe PEAKIUU MEKIY
OKCHJIOM Maruusi Maccoii 4 T u cepHoil kucioToi maccoit 10 r?

29. CkonbKO IpaMMOB THAPOKCHIA HATpus TpeOyercs st npespatieHus cyibdara memu (1)
Mmaccoii 16 r B ruapokcun meau (11)?

30. CkonbKO TOHH BOJBI BCTYNHT B PEAKIUIO C U3BECTHIO Maccoil 20T ¢ MaccoBO# moJeit okcuaa
kanbius 80 %?

31. B kakoM KOJIMYECTBE BEIIECTBA CyNIb(haTa aJIOMHHUS HAXOIUTCS: a) aMFOMUHUS Maccor 108 T
0) cepsl Maccoii 288 r; B) kuciopoaa Maccoit 96 r ?

32. CKONbKO rpaMMOB XKeJle3a HaXOUTCS B 5 MOJIb:.

a) Fe;O3;  6) Fe(OH),; B) FeSO47?

33. CKOIBbKO TPaMMOB KHCIIOPO/Ia CONEPXKUTCS B 1 Morte:

a) MgO; ©0) NaOH; B) FeSO,?

34. B xakom konnuectse BeniectBa NaSO4 conepxutcst:

a) HaTtpus Maccoit 24 T;  ©) cepbl Maccoit 96 r; B) kuciIopoaa Maccoit 128r?
35. Kakoii 06bem Oyzet 3anumath 5 Mmoiib Cla(H.y.)?

36. Ckombko mojekya Oz comepkures B 50 11 (H.y.)?

37. Yto moxa3biBaeT 4UCIO ABOrafipo U yeMy OHO paBHO? OJUHAKOBO JIM YUCIO MOJEKYJ: a)B 1 T
cepHHCTOro rasa u B 1 r kucioposna; 0)Bl i1 cepHucToro raza u B 1 J1 KMCI0poJia PH OJAMHAKOBBIX
YCIIOBHAX?

38. Ckonbko MoJieli 3akimodaeT B cebs 1 M3 moboro rasa npu H.y.? Kakoe KOJIMYECTBO MOJIEKYI
COAEPAKUTCA B 3TOM 00beMe?

39. Jlns peakmuu:
2C4H10+t130,= 8 CO,+ 10H,O

3aITOJIHUTB IMPOITYCKHU B COOTHOINICHUAX !

a) MoJieit: 2 Momp + ... = ... + ...
0) rpammoB: 1161+ ... = ... + ...
B) Monekys: 12,04 - 102 momexyn + ... =...+ ...
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r) oobeMoB: 44,81 + ... = ... + ...
40. Kakoii 06bem 3aiimyt 1,2 - 10?° Mmonekyn xnopa npu H.y. ?

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

42. Kaxoii o0bpeM 1pH H.y. 3aiiMyT 42 T a3oTa?
43. Beruuciure mMaccy 1 11 cneayromux razos npu 0 °C u 1 atm.: Hp, He, CO,, HJ.

44, TIpu 10 °C u pasnenun 1 atm. 06bem rasa pasen 1 5. Kakoii 06beM 3aiiMeT 3TOT ra3 npu Toi
ke TeMIlepaTrype U JaBleHuu 2,5 atM.?

45. Tlpu 17 °C wu namenmm 780 mMpr.cT. mMacca 624 Mmn rasa paBHa 1,56 r. Haiigute
MOJICKYJISIPHYIO MacCy rasa.

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

47. Kakyro maccy OyzeT nMeTh BOJOPO/I, 3aHUMAIOIIHH IIpH H.y. 00beM 280 n?
48. TInoTHOCTH rasa 1o Bo3AyXy pasHa 2,56 r. Berauciure maccy 107 M3 rasa npu n.y.

49. O6beM pe3HHOBOI KaMephl aBTOMOOMIbHOM muHEl pasel 0,025 M3, napnenue B Heii 5,0665 x
10° ITa. Onpenenute Maccy BO3/yxa, Haxoasmerocs B kamepe, mpu 20 °C.

50. HeusBecTHebIi Ta3 o0beMoM 1 11 (H.y.) uMeeT Maccy 2,86 T, MOJIEKYJISIPHBIN BOJOPO 00bEMOM
1 1 — 0,09 r. Beraucants MOJSIPHYIO Maccy ras3a, UCXOIS: a) M3 €ro INIOTHOCTH OTHOCHTENBHO
BOJIOPOAA; 0) M3 MOJSIPHOTO 00beMa.

51. Ecau otcumteiBath mo 60 Monekyr: B 1 MHH, TO CKOJBKO JeT moTpedyeTcs A TOro, YTOOBI
MIEPECUYNUTATh TO KOJIMIECTBO MOJIEKYJI, KOTOpOe coiepkutcs B | krJ; (cuuTath Tox paBHEIM 365
TTHM)?

52. Macca 87 - 10°® m® mapa npu 62 °C u nasnenuu 1,01 - 10° I1a pasna 0,24 - 10 kr. Berunciure
MOJIEKYJISIPHYIO MacCy BEILECTBA U MACCy OJHON MOJIEKYJIbI BEILECTBA.

53. Kakoii 06bem okxcupia asora (1) o6pasyercs npu B3aumogeiicteuu 0,5 - 1021 Monekyn asora ¢
KHUCI0poaoM?

54. Kakoii 06bem (H.y.) 3anumaet 3 - 107 kr ¢pocrena COCl,?

55. Onpenemuare maccy 0,55 - 1073 M3 asora mpu 23 °C u pasnenuu 96000 Ila, eciu macca 102 M3
asora pasHa 1,251 - 10 kr (m.y.).

56. Omnpenenute mMaccy 1 11 raszoBoii cmecu, cocrosimerd u3z 40% CO un 60% CO- (o 06beMy) mpu
temneparype 27 °C u naBnenuu 2 atm.

57. Hatimure maccy CO», Haxomsmerocss B cocyae eMkoctbio 10 1, mpu masmennn 1,5 atMm. u
temnepatype 0 °C.

58. IlnotHOCTH Ta3a 1o Bo3xyxy pasHa 1,52. Halinute ero mosspHyto Maccy u oobeM 10 T jaHHOTO
raza (H.y.).

59. Ckouibko rpaMMOB OEpTOJICTOBOM COJIM HY>KHO PasioxXuTh Juisi noydenust 100 i1 kuciopozaa
ipu 20 °C u naBnenuu 1 atm.?

60. Kakoii o6bem 3aitmyT npu H.y. 6,02 - 10% monexyn Ny; 3,01 - 10% monexyn NO3?
61. Yto Ha3bIBACTCS SKBUBAIICHTHBIM 00beMoM? UeMy paBeH 3KBHBaJIEHTHBIN 00beM Ha, Oy, Cly?

62. Berancnure skBuBasieHT H3POs B peakmusx ¢ KOH npu oOpazoBaHUM CIIEAYIOMUX COJEH:
KH2PO4, KoHPO4, K3POs.

63. Kak ompenensercsi >KBUBAJICHT CIOXKHBIX BemlecTB? SIBIsSETCS JIM HKBUBAJEHT CIIOKHOTO
BEILECTBA BEIMYMHOM OCTOSHHON? Boruncauts sxBuBaneHT KAI(SO4)2 B peakiusx, BeIpakaeMbIX
YpaBHEHISIMH:

KAI(SO4), +3KOH = AI(OH)3| + 2K3;S04

KA'(SO4)2 +2BaCl, = AICI; + 2 BaSO4i + KCI

64. Onpenennre MoasipHble Macchl SkBuBaeHToB HpSO4 1 Cu (OH)2 B clieayromux peakusx:
a) H,SO4+ 2KOH =K5S0,4 + 2H,0

6) H,SO4+ KOH =KHSO4 + H,0

B) Cu (OH); + 2HCI=CuCl,+2H,0

F) Cu (OH)z + HCI=CuOHCI»+H,0

65. Onpenennure MOJSPHYIO MAcCcy SKBUBAJICHTA METallla B CICAYIOIMUX coeauHeHmsx: MnyOs,
MgzP207, CUzOs, Ba (OH)z, A|2(804)3 . 18H20, C&g(PO4)2, Agzo, FESO4 . 7H20, CU3(PO4)2.

66. Omnpenenute MOJSIPHYIO MAcCy JKBHUBAJICHTA METAJUIA B CICAYIOIIMX coenuHeHusx: MnO,
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Mn;03, (MgOH),SO4, MgCl,, (AIOH)3(PO4)2, Al(OH)3, CaOHCI, FeOHCI, NaCl.

67. Berunciute Moysipayio maccy skBuBanienta KHSO, B ciienyrommx peaxiusx:

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

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

68. Beipa3uth 3HaUCHIE MOJISIPHOM MAacChl SKBHBaJICHTAa OCHOBHOTO XJIOPHUJIA JKEJIE3a B PEAKIIUIX:
Fe(OH)ch + HCI = FeOHCI; + H,0;

Fe(OH)ch + 2HCI = FeCl;z + 2H,0;

Fe(OH).Cl + NaOH = Fe(OH)s + NaCl.

69. Bripa3uts 3HaUEHIE MOJISIPHOW MacChl SKBHBAJICHTAa OCHOBHOTO Cynb(aTa XpoMa B pEaKIIHsIX:
CI’z(SO4)3 + 6KOH = 2CI’(OH)3 + 3 KySOq4;

CI’z(SO4)3 + 12KOH = ZK[CI'(OH)G ]+ 3 K5S0.,.

70. BeIpa3uTh 3HaYCHHE MOJIIPHON MacChl SKBHBAJCHTAa OCHOBHOTO Cynb(dara MapraHima B
peaKuusx:

MnSO, +2KOH = Mn(OH), + K3SOq;
MnSQO,4 +2Cl; + 8KOH = KoMnQO4 + 4KCI + KSO4 + 4H50;
2MnS0O4 +2KOH = (MnOH),S04 + K3SOa.

71. BBIYHCIUTD SKBUBAJICHTHYIO MacCy MarHusi, €CJId U3BECTHO, YTO HPHU COKUTAHHUU 3,6 T MarHus
00pazoBajock 6 T ero OKCcHa.

72. PaccunraiiTe MOJISIPHYIO MacCy SKBHBaJICHTa KUCIOTHI, ecnu Ha Hewrpammsammio 0,009 kr ee
n3pacxonoano 0,008 Kr THAPOKCUIA HATPHS.

73. Ha neitrpanuszanmio 0,471 - 10 kr dochopuctoit xkucnorer uspacxomgosano 0,644 102 kr
KOH. Brruncanre MOISIpHYIO Maccy 3KBHBAJIEHTA KUCIIOTHI.

74. Mpimbsik oOpasyeT Ba OKCHIA, MAacCOBas JOJIS MBIIIbSIKA B KOTOPBIX COOTBETCTBEHHO paBHA
65,2 u 75,2%. PaccunraiitTe MOJIIPHYIO MacCy SKBUBAJIEHTA MBIIIbSIKA B 3TUX OKCHJAX.

75. PaccuuTaiiTe MONSpPHYIO Maccy SKBUBAJIEHTa MeTallla, ecld IpH coemuHeHud 7,2 - 102 kr
MeTajula ¢ XpoMoM ObL10 momydero 28,2- 102 kr conu. MonspHas Macca SKBMBaJleHTa XJIOpUIA
paBHa 35,45 r/MoJb.

76.01mpenenuTe MOIAPHYIO MacCy SKBUBAIEHTa IBYXBAaJEHTHOIO MeTala, ecau us 48,15 1073 xr
€ro OKCHIa MOHO MOJy4uTh 88,65 - 107 kr ero Hutpara.

77. 5,0 r Mmetayuta o6pasytoT 9,44 r okcuna. OnpenennuTe IKBUBAJICHTHYIO MacCy MeTalla.

78. Bogopomom BocctanoBmin 5,0 T okcruaa MeTauia. [Ipu 3ToM HoIy4Iniocs

1,125 r Bogsl. OnpenenuTe 5KBUBAIEHTHYIO MacCy MeTallia.

79. 1 r geTpIpexBageHTHOTO MeTauia npucoenuuseT 0,27 T kucinopona. O KakoM MeTaie HIET
pedn?

80. IIpu cropanuu TpexBaJeHTHOrO MeTajuia Maccoil 11,2 r obpasoBaics okcuj maccoit 16 T.
Kakoit O B3sT MeTam?

81. Pycckas mocinoBuua rmacur: «YToObl y3HAaTh 4elOBEKa, HAJO0 C HUM IyA COJH CHECTBH).
CyTo4Has NoTpeOHOCTh 3A0POBOTO YEJIOBEKA B XJIOPUAAX COCTABIAET 6 T. 3a CKOJIBKO JET MOXKHO
y3HaTh 4yejaoBeka?

82. Ilpn MeTa/uryprudecKoM IIPOIEcce MOMYICHHUs [IMHKA IUHKOBYI0 00MaHKy ZNS MpOKaINBaIOT
Ha BO3JyXe, IIPU 3TOM 00pa3yercs OKCHJ L[MHKA, KOTOPBIA 3aTeM BOCCTaHABJIMBAIOT KOKCOM JIO
MeTaJuIn4eckoro nuHKa. CKonbko nuHKa 99,5%-HOH YHUCTOTHI MOXKHO MOIYYHUTh U3 OJJHON TOHHBI
pyIsl, copepikarieid 75% NUHKOBONH 0OMaHKU?

83. Kakoe BecoBoe KoOMM4YECTBO 75%-HOTO pacTBOpa CEpHOM KHCIOTHI HEOOXOAMMO Uit
MpeBpalleHnss TOHHBI MPHUPOTHOTO (ochoputa, comepxkamero 5% mpumeceil, B cymepdocdar
CaH4(PO.); o peakuuu:

Cag(PO4)2 + 2H,SO4 — CaH4(PO4)2 + 2CaS0,4?

84. YcraHOoBUTH (hOpMyIly BELIECTBA, COCTOSIIETO W3 YIJIEpoJ]ia, BOJOPOJA U KUCIOPOJA, €CIH
M3BECTHBI OTHOLIEHUS 3-X Macc — 6:1:8 U TNIOTHOCTH MapoB BelIecTBa Mo Bo3aAyXy 2,07.

85. Ilpu mpokanuBanuu 12,42 T KpUCTAJUIOTHAPATa HATPATa MEIN Macca BEUIECTBA YMEHBIIMIACH
Ha 8,31 r. YcTaHOBHUTH (OPMYITY KPHCTAILIOTHAPATA.

86. Macca 2 1 raza paBHa 2,59 r. JIonoiaHUTH ycCllOBHE 3aJayd TakuM 00pa3oM, YTOOBI MOKHO
OBLTO BBIYMCIHUTH MOJIEKYJSIPHYIO Maccy rasa.

87. PactBop, coneprkaiuii5 rCa(OH),, nornomaer 2 1 CO,. Onpeaenuts Maccy 00pa3oBaBIlerocs
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ocajka.
88. Bpramcnante Maccy CMECH Ta30B, COCTOSMIYIO M3 Bojopoaa oobemoM 11,2 11 1 azota o6bemMoM 8
J1, B3SITBIX TIPY HOPMAJIBHBIX YCIOBHUSX.
89. Brruncinte MOJSIPHYIO MacCy SKBHUBAJICHTA Cephl B COSTUHEHUH, coaepxkaineM H — 5,92%, S —
94,08%.
90. Ckonpko mutpoB CO; (mpu H.y.) MOXKET OBITh TOJYYEHO IPH CKUTAHWM YT Maccod 5 T,
co/iepKallero MacCoByo J0JIt0 yriepona 95 %.
91. IlmotHOCTH TIO BO3myXy cmecu Hz, CHs m CO paBua 0,538. /Iy mMOMHOTO CropaHHs OJHOTO
obvema 3Toi cmecu TpeOyercs 1,4 oOpema kumcmopoma. Ompenennure B MPONIEHTaX OOBEMHBIN
COCTaB CMECH.
92. 13,63 r. IBYyXBaJIEHTHOTO MeTalla BBHITECHHIM M3 KMCIOTH 5 1 Bogopoaa mpu 18 °C u 760
MM.pT.cT. UeMy paBHa aTOMHasi Macca MeTasuia?
93. BpluncouTe MOJIAPHYIO Maccy JKBuBaneHTa Meramia, ecnmd 0,34 - 102 xr atoro meramia
BBITECHSAIOT U3 KHCIOTHI 59,94 - 108 M3 Bo 0°C 94643 I1
, JI0PO/Ia, U3MEPEHHOT'O TIPH U IaBJICHUU a.

94. MaccoBble TOJH HATpHsA, KPEMHHUS U KUCIIOPOJa B COCIMHEHHH COOTBETCTBEHHO paBHEI (%):
37,71; 22,95; 39,34. Onpenenute npocTeHIIyio GOpMyITy 3TOTO COCIHHEHHS.
95. Onpesenure 3KBUBAIEHTHYIO MAacCy JBYXBJIEHTHOro Mmetamia, ecnu 14,2:10° kr okcuma
sroro mMetaia obpasyror 30,2 - 107 kr cynbdara metasia.
96. Ha neitrpanuszanmio 0,728 - 10 kr menoun nspacxomosano 0,535 - 10 krHNO3. Berauciure
9KBUBAJICHTHYIO MAacCy IIEJIOYH.
97. Kakast macca cepedpa I0/KHA pacTBOPUThCs B KOHIeHTpHUpoBaHHOW HNO3, 4T00bI momydnics
uutpat cepebpa AgNO; maccoit 55 r?
98. K cmecu okcuma azora NO u azora obsemom 100 mu moGaBwimu 100 mi Bo3mgyxa
(v, =20%,®, =80%).Koneunslii 06beM peakuuonHOH cMecu paseH 185 min. Paccuuraiite

2 2

obremMHYyT0 10110 (%) OKCHIa a30Ta B UCXOIHOU cMecH (H.Y.).

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

100. MonekymnspHas macca Qocdara meramuia B 1,89 pasa Oonblre MOJIEKYISIPHOH MacChl €ro
HuTpata. Onpeneianre MeTaul.

Ilepeyens 3axa4 mo Teme « PacTBopel. DilekTposMTHYecKas Aucconnanusa. I'mapoans conei»

1.Ompenenure MaccoByto m0io (%) XJIopuaa Kamus B pacteope, cogepxkariem 0,053 kr KCI B
0,5 1 pacTBOpa, IIIOTHOCTH KOTOpOro 1,063 Kr/m.

2. K pactBopy o6vemom 250 cm, maccosas gonst HNO3 B kotopom 50% a minotHocTs 1,3 1/CM,
npwinm Bogy oobseMoM 1 1. OnpenennTe MaccoByIO AOJI0 KUCIOTHI B OTY4YEHHOM PacTBOPE.

3. B 100 r 10-%-HOoro pacrBopa COJSIHOM KHCIIOTBI pacTBOpPWIM 2,9 1 XJIOpOBOIOPOJA,
usMepenHoro npu Temmeparype 17 °C u paemenum 0,97 arm. Kakoa MaccoBas mons
XJIOPOBOJZIOPOA B IOJTy4EHHOM pacTBope?

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

5.B Bozme maccoit 128 T pacTBOpwIM METUIOBBIH crupT oObeMoM 40 Ma u mioTHOCTHIO (0,8
r/mi. OnpenennuTe MOJSIPHYIO KOHIIEHTPANUIO TTOIYyYIEHHOTO pacTBopa, eciu ero p= 0,97 r/mi.

6.50 mx 0,3 M pactBopa conu pazdaBmwin Bojor o 80 M. KakoBa mMosipHasi KOHIICHTPAIUS
MOJIy4eHHOT'0 pacTBOpa?

7.PaccunTaiiTe MOJSPHYIO KOHIICHTPALIHIO PAaCTBOpA CEPHOU KHUCIOTHI ¢ MaccoBoi 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 JOJIO XJIOPOBOAOPOAA B PACTBOPE C MOJSPHOM KOHILEHTparnuein 8§
monb/a (p= 1,123 r/min).

10.Kakoit 06vem 36,5%-Horo pactBopa constHOM kuciotsl (p=1,18 r/cM) HE0OXOIUMO B3SITH
st npurotoiieHust 1000ma 0,1 M pactBopa?

11.Kakyro Maccy NOBapeHHOH COIH U BOJBI HYKHO B3sTh Ui npurotosnenus 200 r 15%-noro
pactBopa?

12.CkoJIbKO TpaMMOB HUTpaTa Kajus moTpedyeTcs st npuroTtoBienus 0,2 12 M pactBopa
ero?

OIIK-1

THUIIOBBIC

UJ-1
Pemraer
3a1a4uu
poheCCHOHATBHOM
JIeITEILHOCTH Ha
OCHOBE 3HAHUH
OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX,
€CTECTBEHHOHAYIHBIX
MCIUTLINH c
MIpUMEHEHHEM
nHpopMannoHHO-
KOMMYHUKAI[MOHHBIX
TEXHOJIOTUM
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13.B kakoii Macce 5%-HOro pactBopa T'MApPOKCHIA HATpus HyKHO pactBoputh 10 r NaOH
1ot oiydernns 10%-noro pactBopa?

14.Cxonbko rpaMMOB XJOpuja HaTpus HyxkHO pactBoputh B 100 r 15,5%-HOropactsopa,
4yT0OBI €0 KOHIEHTpalus crana paBHoi 17,5%?

15.Yemy paBHa mMacca BOJIbI, KOTOPYIO HeoOxoauMo npuiauTh kK 200 T pacTBopa ¢ MaccoBOi
moneit NaOH 30% 11t npuroTOBICHMS pacTBOPa THIPOKCHAA HATPHSI C MacCOBOH moieit 6%?

16.Kakoit 06vem 54%-HorOo (IO Macce) pacTBOpa a30THOH KHCIOTHI (IDIOTHOCTH 1,34r/mir)
crenyer 100aBuUTh K 1 J1 BOJBI TS IOJTy4YeHUs pacTBopa, cojaepxaiiero 5% HNO3 ?

17.Cmemanu 300 r 20%-noro 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 cMeInaTs ais
nonmy4erns 200 T 20%-Horo pactBopa?

19.Kakue o6wemsl 93,6%-Hoii cepHO#l KuCHAOTH (TOoTHOCTH 1,83 r/™MIT) M Boabl moTpedyercs
Jutst mpurotoBienus 1 i1 20%-Horo pactBopa ee (TmoTHOCTH 1,14r/Mi1)?

20.Kakoif 00beM pacTBOpa CEpHOU KUCIOTHI IIOTHOCTBIO 1,8 r/mit ¢ MaccoBoit moneit HoSO4
88% Ha/10 B3SITH AJISl IPUTOTOBJIEHUS PacTBOPa KUCIOTH 00beMoM 300 mir u rutotHOCTBIO 1,3 T/MIT
¢ maccoBoii osneit HoSO4  40%.

21.K pactBopy cepHoil KHCIOTBI 0O6beMoM 400 MJI, IJIOTHOCTH KOTOpOTO paBHa 1,lr/mi, a
Mmaccosas gouist 0,15, nobasmim Boay maccoit 60 r. OnpenennuTe MacCoBYIO JIOJII0 CEPHOM KHUCIIOTHI
B MOJY4YEHHOM PAacTBOPE.

22.B Bone maccoii 600 r pacTBOpmiIH aMMuak o0peMoM 560 mi (H.y.). OmpenenuTe MacCoBYIO
JIOJTI0 aMMHUaKa B MOJy4YeHHOM PacTBOpE.

23 .Kakyro mMaccy pacTBopa ¢ MaccoBoi jaouieit kanus 40% Hamxo npudaBUTh K
Bojie Maccoit 500 r i moaydeHus pacTBopa ¢ MaccoBoi joineit KoCO3z 15%?

24 B mabopaTopul UMEIOTCS PACTBOPHI C MAaCCOBOM J0JeH XJopHaa 10 u 20%.

Kaxkyro maccy kaxIoro pactBopa HaJlo B3STh IJISl MOJYUYEHHs] PaCTBOpa C MAacCOBOM JI0JIEH CoOJn
12% maccoit 300 r.

25.0mpenenute Maccy pacTBopa € MaccoBOW joineld kapbonata Hatpus 0,1 u Mmaccy
kpuctamuoruapara NaxCOs - 10 H2O, kotopsle Hafo B3STh Ul NPUTOTOBIICHUS pacTBOpa Maccoi
540 r ¢ maccoBoi noneir  NaCO3z 0,15.

26.0npenenute maccy kpuctramutoruapara Crz (SOas)2 © 18H20 u pactBopa ¢ MaccoBoit gojeit
0,15, koTOpble Ha0 B3AThH AJIsS MPUTOTOBICHHUS pAacTBOpa ¢ MaccoBoi aojei cynbdata xpoma (111)
0,2 maccoii 795 r.

27.0mpenenute Maccy pacTBopa ¢ MaccoBoit nonerr 10% w® Mmaccy BOIBI, KOTOpBIE
moTpeOyFoTCs AT IPUTOTOBIICHUS pacTBopa Maccoit 500 r ¢ maccoBoii gomeit  2%.

28.K MetrnoBomy cupTy Maccoit 32 r u wiotHocThio 0,8 T/Mi mobaBuim Boay 1o oobema 80
mi1. Onpeennte 00bEMHYIO OO CITUPTa B PacTBOpE.

29.1lpu cmemnreHnn Boabl oO0beMoM 50 MJI M TUIOTHOCTBIO | T/MJI M METHJIOBOTO CHHpPTA
o6beMoM 70 mu 1 moTHOCTHIO 0,8 I/MII MOIy4nM pacTBOp ¢ miotHocTh0 0,9 T/™Mi1. Onpenenute
00BEMHYIO JJOJII0 METUIIOBOTO CIIUPTa B pacTBOPE.

30.0npenenute MOJSPHYIO KOHIIEHTPALMIO PAcTBOPA, IONYYEHHOIO IPH PacTBOPEHUH
cynbdara Harpus maccoit 42,6 r B Boge maccoi 300 T, eciii IUIOTHOCTH HOJYYEHHOI'O pacTBOpa
pasHa 1,12 r/mi.

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

32.Kakoii o0beM pacTBOpa ¢ MaccoBoW noiei cepHoit kuciotel 9,3% (p= 1,05 1/mn)
notpedyercst st mpuroToBieHus pacteopa 0,35 MH2SO,4 o6bemom 40mi?

33.Koa(puurenT pacTBOPUMOCTH XJIOpHa aMMOHus npu Temnepatype 15 °C  pasen35 r.
OnpejienuTe MaccoByl0 JIONIO XJIOpHJA aMMOHHMSI B HAachIIEHHOM Tpu Temnepatrype 15 ° C
pacTBope.

34.Maccosas nons xnopuzaa Meau (11) B Haceiensom npu temnepatype 20 °C pactsope 3Toii
comu paBHa 42,7%. Ompenenute ko3¢ unuent pactsopumoct xiopuna mean (1) mpu mamnoi
TeMIeparype.

35.K Boxe maccoii 200 r npwimin pactBop 2M KCl o6semom 40 mit 1 miotHoCThIO 1,09 /ML
Ompezienute MOJIPHYIO KOHIIEHTpaImio U mMaccoyio moimo KCl B momydeHHOM pacTBOpE, €Ciu
ero mIoTHocTh paBHa 1,015 r/mi.
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36.B Boge maccoii 100 T ipu Temneparype 0 °C pactsopsieTcs propua HaTpus Maccoii 4,1 T, a
npu Temneparype 40 °C — maccoii 4,5 r. Kakas macca ¢ropuia BBITIAIACT B OCAJ0K TPH
OXJIaXk/ICHUM HAchlIiEHHOro npu Temmneparype 40 °C pactsopa NaF wmaccoii 500 r mo
temnepatypst 0 °C.

37. Kakoii o0wem xjopoBopopoja (H.y.) W BOAbI MOTpeOyercs, 4TOOBI MPUrOTOBUTH 1 JI
pactBopa ( p = 1,05 r/cMm), B KOTOPOM COJIepKAHUE XJIOPOBOAOPOIa B MACCOBBIX JMOJsIX paBHO 0,1
(10%)?

38. Kakoii o6bem pactBopa (p =1,8 r/cM), B KOTOPOM CO/EpKAaHHE CEPHON KHUCIOTHI B
MaccoBbIX Jaoisx paBHo 0,88, morpeOyercsi, 4yTOOBI HPUTOTOBUTH | J1 pacTBOpa, COAEpIKAaHUE
CEpHOI KHUCIIOTHI B KOTOPOM OyZAeT paBHBIM B MaccoBbIX a0isix 0,1 (p =1,069r/mi).

39. Kaxoif o6vem Bogsl motpebyercs ans pazbasmenus 200 mi pactBopa (p =1,4 r/mn),
collep)KaHWe a30THOM KHUCIOTHI B KOTOPOM B MAacCOBBIX noJisix cocraBisteT 0,68 (68%), 4ToOb1
MOJYYHUTh PACTBOP C COJEPkKAHUEM a30THOM KUCIOThL, paBHEIM 0,1 (10%)?

40. Haiitu MONspHOCTb, HOPMAJIBHOCTh M MOJSLIBHOCTH 15%-HOro (mo macce) pacrBopa
cepHoi kucioTsl ( p =1,1 r/mi).

41. Kakue 06bembl 2 M u 6 M pactBopoB HCI HyxHO cMemath, ais npurotosierus 500 mu 3
M pactBopa. 1I3MeHeHreM o0bemMa IpH CMENIMBaHUH IPeHeOpeyb.

42 Ins HefiTpanu3anuu 42 M1 cepHOU KUCIIOTHI moTpedoBanock 14 mi 0,3 H. menoym.

43. B KakoM KOJHMYECTBE IpaMMOB BOAbI cieayer pactBoputh 100 rMgSOs - 7 HO s
MOJyYeHHS PacTBOPa, coaepxamero 5% O6e3BoxHoN con?

44 .Cxonpko rpamMMoB 10%-HOTOo pacTBOpa CEpHOI KHCIOTHI TpeOyercst aisi 0OMEHHOTO
B3aumoeiicteus co 100 m 13,7%-Horo pactBopa Na,COs (p =1.145)

45.Cxonpko MUWLTHIATPOB 9,5%-Horo pactBopa Na,COs (p =1.10 r/mi) criemyeT 106aBUTH K
100 r Boab! asns nomyueHus 3%-Horo pactsopa?

46. Cxompko MWDTHINTPOB 35%-HOTO pacTtBopa ammmaka (p =0,94 r/mim) TpeOyercs mus
o6pazosanus 33 r (NH4)2S04?

47. Ckompko MHLTHIHTPOB 32,5%-Horo pactBopa NHz (p = 0,8 r/ma) tpebyercs mis
obpaszoBanus cynbdara ammonust (NH4)2SOs mpu Blaumogeiicteuu ¢ 250 mu 27,3%-Horo
pacTtBopa cepHoit kucnotsl (p =1,2 r/mi)?

48. BIYMCINTE MOJSIPHOCTh U HOpMalbHOCTh 49%-Horo pactBopa HaPOu(p =1,33 r/mu).

49.BbIYrcIuTh MPOIICHTHOE COJIEpIKAaHUE CEPHOW KHCIOTHI B €€ IMATHMOJLHOM pacTBope (p
=1,29 r/mn).

50. Ckombko rpammoB Na;COs HeoOxoaumo aist B3anmopeictsust 100 mu 4 H. pacTBopa
HCI?

51.Ckonbko mutpoB 0,1H pactBopa AgNOs Heo6xoaumo aiist oomeHa peakiuu ¢ 0,5 m 0,3 H.
pacteopa AlCls.

52. Ckoabko nutpoB 6 H. pactBopa NaOH cinenyer mo6asuts k 4,5 1 0,8 H. pactBopa KOH,
9TOOBI CMEIIaHHBIH PaCTBOP OKA3aJICs IBYHOPMAaIbHBIM?

53. B 250 r Bogsl pactBOopeHo 50 T KpUCTamIOrHApaTa. BBIYMCIMTE MacCOBYIO OO
KpHcTajuloruapara u 6e3poaHoro cynbdara sxenesa (I1) B pacrope.

54. Haiitu wmaccel Boapl M MemHoro Kymopoca CuSOs -5H>0, HeoOxomumble st
NIPUTOTOBJIEHHUS OJIHOTO JINTPA PacTBopa, coaepskauiero 8% (Macc) 6e3BOAHON cosn

(p =1,084 r/mm).

55.Kaxkoit 00beM 96%-Hoit (110 Macce) cepHO kucaoThl (p =1,84 1/MJI) B KaKyr Maccy BOJBI

HYXHO B35Th Juisl npurorosienust 100 min 15% (mo macce) pactBopa cepHoit kucnotsl (p =1,10
r/min).

56.Kakyro maccy BojbI HyxHO npubaButh K 200 M 30%-noro (mo macce) pactsopa NaOH (p
=1,33 r/mu) nus nomyuenus 10% pactopa mmenodn?

57. HaiiTi MOJSIpPHOCTB M MOJIBHYIO JOJIO PACTBOPEHHOTO BemiecTBa B 67%-HOM (10 Macce)
pactBope caxapo3sl Ci2 Hz O11.

58. TIpu 60 °C maceimennsiii pacteop KNOszComepxkut 52,4% (o macce) comu. Haitru
K03(h(pUIMEHT paCTBOPHUMOCTH COJIM IIPH TOI TemIiepaType.

59. Ipu oxnaxaerun 300 r 15%-Horo (1o macce) pacTBOpa 4acTb PaCTBOPEHHOTO BEILECTBA
BhINaja B OCaJI0K U KOHLEHTpAIMs pacTBopa cTaja paBHOM 8§%. Uemy paBHa Macca BBINABILETO B
0cazloK BemlecTsa?

60. PaccuuTaiite 00beM SO; (H.y.), KOTOPBIH MOXKHO NOJay4uTh npHu aeiicteuu 0,05 1 0,85 H.
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PactBopa H,SO, Ha pactBop K2SOs.

61. Kaxosa 0bu1a macca Al(OH)s, ecan i ero pacteopenus norpeGosanocsk 0,2 1 pacTBopa
azoTHO# KmcyoThl (® = 30%, p=1,180 r/mm)? Kakoit o6bem 2,5 H. PactBopa KOH nHeobxoammo
3aTPaTHTh ISl PACTBOPEHHS 3TOr0 KOJIMYECTBA TMAPOKCHAA aTIOMUHUA?

62. K 0,10 n pactBopa xmopuma Gapus ¢ maccoBoit moneit BaCl, 20% (p = 1,203 r/mi)
npubasieH pactBop cyibdara xpoma (I11). Beramceanre maccy obpasosasierocs ocaaka BaSOa.

63. K 0,05 n pacrBopa xnopuna wmapranua (I1) (p=1,085 r/mi; ® = 8 %) npubasneno 0,2 i
pacTBopa ruapokcuaa nutus, maccopas gons LIOH B koropom 10 % (p= 1,107 r/mm). Kakoe
BEIIIECTBO B3ATO B M30BITKE U B KAKOM KOJHUYECTBE OHO OCTAETCS I10CIIE PeaKiuu?

64. Kaxoii 00beM 0,5 MAI2(SO4)3 Tpebyerces mis peakimu ¢ 0,03 10,15 MCa(NOs),?

65. Kakoit o6vem 0,25 H. pactBopa H2SO4 MoxHO HelirpanuzoBars npubdasienuem 0,6 i1 0,15
H. pactBopa Ca(OH),?

66. Cmemanst 0,8 11 1,5 5. NaOH u 0,4 1 0,6 5. NaOH. KakoBa HOpManbHasi KOHIICHTPAIHS
MOJIYYCHHOTO pacTBopa’?

67. Kaxoit o6bemM Boasl HykHO npubaBuTh K 1 1 pactBopa KOH (p=1,411 r/mm; @ = 40 %),
9TOOBI TOTYYUTH PacTBOP, B KoTopoM MaccoBast noist KOH 18%?

68. Kakas macca BaCl, comepsxurcs B 0,350 11 0,25 H. pacTBopa?

69. B 0,75 1 pactBopa ruapokcuga Hatpust cogepskut 18,8 rNaOH. Uemy paBHa mossipHast
KOHIICHTPAIUsl 3TOr0 pacTBopa?

70. Kaxoit 06beM pacTBOpa cepHOU KHCIOTHI ¢ MaccoBoii poneir HoSOs 96% (p=1,835 r/mi)
HYJKHO B3SITh JJIst mpurotoByieHust 5 i1 0,5 H. pactBopa HoSO4?

Ilepeuyens 3axa4 no Teme « Meroasl pacuera OBP»

I. I[ai/'[Te OIPCACIICHUE CICAYIONIUM MOHATUAM: OKHUCJIICHUE, BOCCTAHOBJICHUEC,
OKHCJIUTECIIb, BOCCTAHOBUTCIIb. Paccuuraiite OBP METOAOM BJICKTPOHHOT'O 6aﬂcha " YKAXUTEC
OKHUCJIIUTEJIb U BOCCTAHOBUTECIIb:

1 CoHs0H + KMnO4 — CH3COOK + MnOs + ...

2 H,S+ KMnOs+ H,SO4s — S+ ...

3 KMnOs+ MnSO4 + H, O — MnO; + ...

4, CoHz + KMnO4 + Hy SO4 — CO; +...

5. NaNOsz + MnO;, + KOH — NaNO, + ...

6 PH3; + KMnO4 + H, SO4 — Mn3(P04)2 + ...

7 NO + KMnO4 — MnO; +...

8 KMnO4 + KI+ H, SO — Jo + ...

9. H20.+ KMns + H, SO4 — O3 +...

10. MnO;+ HCl — Cly + MnCl; +...

11. KBr + KMnOs + Hy SOs — Brp + ...

12. KMnOs — MnO; + KoMnQOg4 + ...

13. Ky MnO4+ H; SO — KMnOg4 +...

14. KoMn O4+ H, O — MnO; + ...

15. HNs3+ KMnO4 + H, SO4 — MnSO4 + Ny +...

16. MnO; + SO, — MnS,06 +...

17. NaxSOs3 + K3S + Hy SO4 —S+H,0 +...

18. KMnOg4 +NayS + Hy SO4 — MnSOq4 +...

19. MnO;+ HCI —Cl; +...

20. KMnO4 +H,C,04 + Hy, SO4 — MnSO4 + CO» +...

Il. Homumure OBP. Pacuer npoBenute HOHHO-3JIEKTPOHHBIM METOJIOM:

1. HCIO4 + H, SO3 —

2 H,S + Cl, + H,O—

3 FeSO4; + KMnO4 + H, SO4 —

4, KCIO3 + Zn + H, SO4 —

5. NaClO + KCI + H, SO,

6 C&(OCl)z + K3 AsOz —

7 K.Cr,07 + Kl + H, SO4 —

8. FeSO4 + K,Cr,07 + Hy SO4 —

9. HI+HpSOu —

10. H,S+Cl, + H, O —

11. Cl; +KBr —

12. As,S; + HNO3(P)—>

13. Mg + HNO}(p) —

14. NaNO; + Nal + H, SO, —

WJ-1
Pemaer
3amaun
npodeccuoHaTEHOM
JIESITeIIbHOCTH Ha
OCHOBE 3HaHUU
OCHOBHBIX 3aKOHOB
MaTEMAaTHYCCKHUX,
©CTECTBEHHOHAYYHBIX
JUCTIATUTAH c
TIpUMEHEHHEM
HHPOPMAINOHHO-
KOMMYHHUKAITHOHHBIX
TEXHOJIOTUH

OIIK-1

THIIOBBIC
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15. HIOsz + H,0; —
16. HCI + H,0; —
17. H3POs+ HI —
18. H3 POz + AgN03 + H,O —
19. H3PO3 + Pb(N03)2 + H,0 —
20. Zn+ Hy SOsp—
I1l. PaccunTaiite, CKOJIBKO TpaMMOB OKHCIHUTENs TpeOyercs ais BoccTaHoBieHHs 10r
COOTBETCTBYIOMIETO PEAKIINN BOCCTAHOBUTEIIA.
1 Cu, S+ HNO3z —
2 As; S3 + HNOz—
3 NO; + KOH —
4, Clz + KOH —
5. Cl;+KI+KOH —
6 Br, + KCr, + KOH—
7 NaClO3 + MnO; + NaOH —
8 KCIO; + HCI —
9. KCIO3z + Hy SO4 —
10. H.S + K,Cry O; + HC1 —
11. Na;S+H, SO, —
12. H,0;, + KlI+ H, SO4 —
13. H,0, + KMnO4 + H, SO4 —
14. S+ Ba(OH); —
15. Se + NaOH —
16. H, SeO; + HCIO; —
17. Na; S, O3+ H, 0, —
18. NH4OH + KMnO4 + H; SO4 —
19. Cu+ Hz SO4p9—
20. O3+ MnO,+ NaOH —

4.2. [Ipoueaypsbl U OLIEHOYHBIE CPEACTBA /IJIsl IPOBeAeHUS MPOMEKYTOYHON aTTeCTALMU

4.2.1. Jx3ameH

Ok3amMeH sBIsercs (OpMOM  OIIGHKM KauecTBa OCBOGHHUS  OOYyYarolMMCSi  OCHOBHOM
npo¢eCCHOHAIBHOW 00pa30BaTEIbHOM MpOrpaMMbl IO pazfenam auciuiuimHbl. [lo pesymbpratam
9K3aMeHa 00yYaroIIeMyCsl BBICTABISETCS OIEHKA «OTIIMYHOY», «XOPOIIOY», «YyIOBICTBOPHUTEIHHOY WU
«HEYJOBJIETBOPUTEIILHOY.

OK3aMeH 10 JUCLUIUIMHE IPOBOJUTCS B COOTBETCTBUM C PpACHUCAHUEM IPOMEKYTOUYHOMN
aTTeCTallMy, B KOTOPOM YKa3bIBAETCSI BpEMs €ro IMPOBEACHUS, HOMEP ayAUTOPUU, MECTO IPOBEICHUS
KOHCYJIbTAIlUU. Y TBEPKICHHOE paclucaHue pa3MelaeTcsl Ha HHPOPMAIIMOHHBIX CTEHAAX, a TaKKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUI 11 TNPOMEKYTOUHOM aTTecTaluu OOYyYalOMIMXCS YCTaHABJIMBAETCS
paboueil mporpaMMoil TUCHUHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00yUaloluXcsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jekropamu. C paspemieHus 3aBeayomnero kadeapoit Ha
9K3aMEHE MOXKET MPHUCYTCTBOBATH IMpemnojiaBarenib KadeApbl, MPUBICUYECHHBIA JI1 MOMOLIM B MpUeMe
9K3aMeHa. B ciyuyae OTCyTCTBHS BEIyIEro NMpenojaBaTelis SK3aMEH NPUHUMAETCS MPENoiaBaTelIeM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEYIOIIETo Kadeapoil.

[IpucyrcTBUe Ha »5K3aMeHe TMpenojaBareneid ¢ Jpyrux Kadeap 0e3 COOTBETCTBYIOLIETO
pacrnopspKeHHsl peKTopa, IpopekTopa Mo yuyeOHOW paboTe, BOCHHUTATEIbHOM paboTe M MOJIOAEKHOM
MOJIUTUKH WM 3aMEeCTUTENs AupekTopa MHcTUTyTa 1o yuebHoil paboTe He JoImycKaeTcs.

Jns mpoBeneHus SK3aMeHa BEIyIIMIl MNpENnojaBaTeilb HAKaHyHE IIOJIy4aeT B CEKpeTapuare
IUPEKTOpaTa 3a4eTHO-3K3aMEHAI[MOHHYIO0 BEIOMOCTh, KOTOpas BO3BPALLAETCSl B IUPEKTOpAT IOCIIE
OKOHYAHMS MEPOIIPUATHSA B IEHb MIPOBEACHUS HK3aMEHA WIIM YTPOM CIIEAYIOIIETO JHS.

DK3aMeHbl MPOBOAATCA MO OuieTaM B YCTHOM WJIM THCbMEHHOM BHIE, JHOO0 B BHUJE
TECTUPOBAHUS. DK3aMEHALIMOHHbIE OMJIETHI COCTABISAIOTCS MO0 YCTAaHOBJICHHON (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadeapoill 5K3aMEHAIMOHHBIMU BOIPOCAMH M YTBEPKIAIOTCSA 3aBERyIOIIUM
kadeapoii exxerogHo. B 6uere comepKUTCs TpH BOIpoca, 2 TEOPETUUECKUX BOIIPOca U 3aaua.
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DK3aMeHaTopy IpeNoCTaBIsIeTCsl MPaBO 3aJaBaTh BONPOCHl CBEpX Owmiiera, a TaKkKe MOMUMO
TEOPETUYECKUX BOIPOCOB [aBaTh JUIsl PELIECHUS 3aJadd W IPUMEpBI, HE BBIXOJALIME 3a PaMKHU
MPOMJIEHHOr0 MaTepuasa Mo u3y4aeMou TUCIUILIINHE.

3HaHUs, YMEHHMS W HaBBIKM OOYYAIOIIMXCS OMPEACISIOTCS OLICHKAMU «OTIUYHO», «XOPOIIO),
«YIOBIIETBOPUTENBHO», «HEYIOBIECTBOPUTEIBHO» M BBICTABIIOTCSA B 3a4€THO-IK3aMCHALIMOHHYIO
BEJIOMOCTb B JIEHb IK3aMEHA.

ITpu mpoBeeHNN YCTHOTO 3K3aMEHA B ay JTUTOPUU HE JIOJKHO HaXOOUThcA Oosiee 8 00ydarouuxcs
Ha OJJTHOTO NPENOIaBaTENs.

ITpu mpoBeaeHUU YCTHOTO 3K3aMeHa CTYJEHT BBIOMpAET HK3aMEHAllMOHHBIM OWIeT B cilydailHOM
MOpSIKE, 3aTE€M Ha3bIBACT (PaMUIINIO, UMsI, OTYECTBO U HOMEP 3K3aMEHAIIMOHHOTO OHJIeTa.

Bo Bpems »sk3aMeHa oOydaromiuecs MOTYT II0JIb30BaTbCsl C paspelleHus H3K3aMeHaropa
IpOrpaMMOil TUCIMILJIMHBI, CHPAaBOYHOW W HOPMATHBHOM JIUTEPaTypoi, IOPYTUMH IOCOOMSIMU U
TEXHUYECKUMH CPEICTBAMH.

Bpemst moAroToBKM OTBETa MpU clladye IK3aMeHa B yCTHOW (hopMe JTOHKHO COCTaBJISTh HE MEHEe
40 MunHyT (TI0 JKEJTAaHUIO 00YYAIOMIETOCs OTBET MOXKET OBITh TOCPOUYHBIM). Bpems oTrBera — He Oosee 15
MUHYT.

OOyuaromuiics, UCIBITHIBAIOIIUI 3aTPyIHEHHs IIPU MOJArOTOBKE K OTBETY 10 BBIODAaHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOP BTOPOro Owmiera C COOTBETCTBYIOLIMM IIPOJUICHHEM BPEMEHH Ha
noAroToBky. IIpy OKOHuUaTENbHOM OIICHMBAHMU OTBETA OLIEHKA CHMIKAeTcsd Ha OJuH Oaml. Bermauya
TpeTbero Ouiera He pa3peracTcs.

Ecnu oOyuaromuiics sIBUJICS Ha 9K3aMeH, U, B3sB OMJIET, OTKA3aJICA OT NPOXOKICHUS aTTeCTalluu
B CBSI3M C  HENOJArOTOBIEHHOCTbIO, TO B  BEJOMOCTM €My  BBICTaBJISIETCd  OLIEHKA
«HEYAOBIETBOPUTEIBHO.

Hapymienne nIUCHUIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BaHUE OOYYaIOIUMHCS HEpa3pelIeHHBIX
[EYaTHBIX M PYKONHCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHUKAaTOPOB, IIJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BHJIOB JIMYHON KOMMYHHMKAIIMOHHON M KOMIIBIOTEPHOW TEXHUKU BO
BpeMs aTTECTAllMOHHBIX MCIBITAHUM 3ampemieHo. B ciydae HapymieHus 53Toro TpeOOBaHUS
npernoiaBaTeNb 0053aH yIAINTh 00YYaroIerocst U3 ayJJUTOPUN U IPOCTaBUTh €My B BEOMOCTH OLIEHKY
«HEYAOBIETBOPUTEIBHO.

[IpenogaBaTenu HeCYyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M TOYHOCTh
BHECEHHUS 3amMCed O pe3yiapTaTax IPOMEKYTOYHOM AaTTecTalud B 3a4€THO-DK3aMEHAIMOHHYIO
BEJIOMOCTb.

HesBka Ha 5K3aMEH OTMEYaeTCsi B 3a4€THO-DK3aMEHAIlMOHHOM BEIOMOCTH CIIOBAMM «HE
SBUJICS).

Jlnis 0Oy4aromuxcsi, KOTOpble He CMOIUIM CAATh 9K3aMEH B YCTAHOBJIEHHBIE CPOKH, Y HUBEPCUTET
YCTaHABJIMBAET MEPHUOJ JUKBUIALMYU 33J0JDKEHHOCTU. B 3TOT mepuoxa mpenonaBareny, NpUHUMABIINE
9K3aM€H, JOJDKHBl YCTAHOBUTH HE MEHee 2-X IHEW, Korja OHM OyAyT NPUHUMATh 3a0JIKEHHOCTH.
Wudopmanus o TUKBUAAIUH 3aI0JKEHHOCTH OTMEYAETCsl B 9K3aMEHALIMOHHOM JIHCTE.

OOyuaronimesl, MOKa3aBUIMM OTJIMYHBIE M XOpOILIME 3HAHUS B TEUCHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIIETO KOHTPOJISl yCIIEBAEMOCTH, MOXKET OBITh MPOCTABJICHA HK3aMEHAIIMOHHAS OIICHKA
JOCPOYHO, T.e. 0e3 cnaun sk3aMeHa. OIeHKa BBICTABISIETCS B 9K3aMEHAI[MOHHBIN JINCT WIKM B 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb.

WHBanuapl 1 guna ¢ OrpaHUYEHHBIMM BO3MOKHOCTSAMHM 3J0POBbSl MOTYT CIAaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN MEPHOA B CPOKH, YCTAaHOBJICHHbIE MHAWBUIYAIbHBIM y4eOHBIM TUIaHOM. MIHBaIHUIBI U
JUIa ¢ OTPaHMYEHHBIMHA BO3MOXKHOCTSIMH 3J0POBbs, UMEIOLIME HApPYLICHHWS ONOPHO-IBUIATEIBLHOTO
anmapara, JOIYCKAalOTCsl Ha aTTECTAlMOHHBIE MHCIBITAaHWS B CONPOBOKICHUM ACCUCTEHTOB-
COIIPOBOXKAAIOIIHX.

[Iponienypa mnpoBeneHHs NPOMEKYTOUHOW aTTeCTallud IS OCOOBIX CIy4aeB H3JI0KEHA B
«[lomokeHNM O TEKyIeM KOHTpOJIE yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluy OOydaroUIuXcsl Mo
OIIOIl OGakamaBpuara, crneuumanurera u wmarucrparypel» PI'BOY BO IOxno-Ypansckuit 'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).
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O1ieHOYHBIE CpeCTBa

Kona n nammeHoBanue

N HUHJHMKATOpa
TunoBble KOHTPOJIBHBIE 3alaHUS W (WIM) MHBIE MaTepHaibl, HCOOXOAUMBIC Ul OLEHKH 3HAaHU, KOMIETEHIHI
YMEHHH, HaBBIKOB M (WIM) OIBITA JAEATENLHOCTH, XapaKTePH3YIOIMNX c(HOPMHUPOBAHHOCTh
KOMIIETEHIIMH B POLIECCE OCBOCHHMSI IMCIUILTHHEI
1. OcHOBHBIC 3aKOHBI XMMHUH: 3aKOH IOCTOSHCTBA COCTaBa, 3aKOH COXPAaHEHHS MacChl, 3aKOH WJ-1 OIK-1
ABoraapo, 3aKOH KpaTHBIX OTHOLIEHHH, 3aKOH SKBUBAJICHTOB.
N Pemaer TUIIOBBIE
2. Kiaccel Heopranmueckux coeauHeHnii. Oxcuapl. Knaccudukaims, HOMEHKIATypa, CIIOCOObI saxaun
MOJTyYeHHUs, XUMHUUECKHE CBOMCTBA. .
. poheCCHOHATBHOMN
3. Kiaccel Heopranmueckux coeamHenui. Kucnorel. Kiaccugukanums, HOMeHKIaTypa, CHocoObI
. JIeSITEIIbHOCTH Ha
MOJTyYeHHUs, XUMHUUECKHE CBOIMCTBA. N
o OCHOBE 3HaHU
4. Kuaccsl Heoprannmdeckux coenuHernid. OcHoBauus. Kitaccudukanms, HOMEHKIATypa, CII0COOBI
. OCHOBHBIX ~ 3aKOHOB
HOJIy4CHHS, XHMUYECKHE CBOHCTBRA.
. MaTeMaTHYeCKUX,
5. Kiaccrer Heopraanueckunx coeanaernid. Comn. Kiraccudukanms, HOMEHKIATypa, CII0COOBI
. €CTECTBCHHOHAYYHBIX
MIOJTyYEeHHs, XUMHIECKHE CBOMCTBA.
. JCLUTIIINH c
6. CrpoeHue aToMa: pa3BHTHE IIPEACTABICHUE 0 cTpoeHnn aToMa (T. TomcoHa, T. Pesepdopna, T. N S—
Bopa); coBpemenHasi MOzeNb CTPOSHHUS aTOMa.
HHPOPMAIHOHHO-
7. BosHoBast (GyHKIMSI, KBAHTOBbIE YHCIIA.
- KOMMYHUKAIIMOHHBIX
8. DnexrponHble KOH(HUrypauuu aToMoB, NMpuHUMOBI [layns ¥ HauMeHbIIEH >Hepruu, NpaBHia TeXHOMOIH

Kineukosckoro u I'ynna.

9. Hanummure 351eKTpoHHBIE (OPMYIIBI aToMa kelie3a, noHoB Fe?* u Fe¥. Jlokakure ¢ momorso
JNIEKTPOHHO-TPaUUECKOIl CXEMBI, YTO MAaKCUMaJIbHAsI BAJICHTHOCTB JKeJle3a B COEANHEHUIX paBHa 0.
10. Tlepuonndeckas cucreMa snemMeHTOB. Mcropus co3manus I[1CD. Tlepuoawueckmii 3akon JI.W.
Menneneesa. Bumsr [ICD. Ctpykrypa [1CD: nepron, rpymma, ceMelcTBa, pSIbl.

11. [lepronudeckuii XapakTep U3MEHEHHS CBOWCTB aTOMOB JIEMEHTOB. ATOMHBIN paanyc, SHEPTHUL
HMOHU3ALNH, CPOJACTBO K AIICKTPOHY, IEKTPOOTPUIATENILHOCTD, CTENIEHb OKUCIICHHS, OKUCIUTEIBHO-
BOCCTaHOBHTEIILHBIE CBOIMCTBA.

12. Xummaeckas cBs3b. [Ipupoza u ycinoBust 00pa3oBaHUsI XUMHUIECKOH CBS3H.

13. Bupl XUMUYECKOM CBA3M U €€ KOJTUYCCTBCHHBIC XaPaKTCPUCTUKU.

14. KoBayieHTHasi CBsi3b, KBAaHTOBO-MEXAHMYECCKOC OOBsCHCHHE OOpa30BaHUS CBs3H. MeTomabl
pacyera koBajeHTHOH cBsizu MBC.

15. TI'mOpuau3anust aTOMHBIX OpOHTAIICH.

16. Tlonstue o pacTBOpax, KIacCH(pUKAIHUSA, PACTBOPUMOCTS.

17. Teopum pacTBOpOB.

18. Cmoco0s! BEIpaXkeHH KOHIIGHTPAIUH pacTBOpoB (®, 00.%, Cy, Cy, Cm, T).

19. OcHOBHBIE IIOJIOKEHHSI TEOPHH OSJIEKTPOINUTHYECKOH nucconmanuu. CTeneHb M KOHCTAaHTa
JVCCOIMAIH.

20. 3axon pasbasnenus OctBanbaa. [IoHATHE 0 CHIILHBIX U CIIA0BIX dJICKTPOJIUTAX.

21. Cumbablie 3nekTponutbl. Teopus Jlebas-Xrokkens, kodp(OHUINESHT aKTHUBHOCTH, MOHHAs CHIIa
pacTBOpOB.

22. Cnabble snekTponuTsl. [IponsBeneHne pacTBOPUMOCTH.

23. Teopuu KUCIIOT W OCHOBaHWil: T. Appenuyca, T. bpencrena- Jloypm, T. JIstouca, T. [Tupcona.
24. VoHHOe nmpou3BeJCHUE BOJIbI, BOJOPOJHBIN 1 THAPOKCUIIBHBII MTOKa3aTeb.

25. T'mpponus coneit. CteneHp U KOHCTaHTa FHPOIIH3A.

26. OcHosHsle niostoxxenus: reopun OBP.

27. Meroapl pacyeTa OKHCIUTEILHO-BOCCTAHOBUTENLHBIX PEAKINil: METO/I 3JIEKTPOHHOTO OanaHca.
28. OCHOBHBIE OKHCIMTEIM M BOCCTAHOBHTCIH. BimsHHE peaknuu cpensl Ha IOBEACHHE
okucimTenel. Pacuer sKBHUBaJICHTHOW MacChl OKUCIUTEIS.

29. Xummdeckas TepMonmHamuka. OcHOBHBIE TOHATHA (cmcrema, (aza). TepMoanHaAMHUUYECKIE
rapameTpsl ¥ QyHKIIUH COCTOSHUS.

30.ITepBblif 3aKOH TEPMOJMHAMHMKHM W €ro pasinuHble (GopMyiaupoBKH. [IpuMmeHeHHE 3aKkOoHA K
U30TEPMHUYECKOMY, H300apHOMY, H30XOPHOMY MPOLIECCaM.

31.Bropoii 3aK0H TEPMOJIUHAMUKH U €T0 Pa3In4HbIe (HOPMYITHPOBKH.

32.Tepmoxumusi. 3akoH ['ecca. CranmaprtHeie ycioBus. CrenctBust u3 3akoHa [ecca. Terora
00pa3oBaHKs U TEIJIOTAa CTOPAHMUS] XMMUYECKHUX BeLIeCTB. Pacuer TerioBoro adekra peakuum.
33.DHTponuss M ee M3MEHEHHs B OOpaTHMBIX W HeoOpaTUMbIX mpoueccax. CraThcTHyecKas
MHTEPIIPETALHs SHTPOIIHH.

34.Oneprus T'mbbca (G) u cBobomnas sHeprus [enpmronbua (F). H3meHeHne u300apHO-
n3oTepMmudeckoro mnorteHmuana (AG) W U30XOpHO-M30TepMUYecKoro moreHnuama (AF) mis
00paTHMBIX U HEOOPATUMBIX CAMOIIPOU3BOJILHBIX ITPOLIECCOB.

35.Xumuyeckoe paBHOBECHE M €ro OCHOBHBIE ycioBHA. KOHCTaHTa XMMHUYECKOTO pPaBHOBECHSL.
3aBHCHMOCTh KOHCTaHTBI XUMHYECKOTO paBHOBecHs OT TeMrieparypsl. [Ipunimn Jle-1larense.
36.Xumuyeckast kuHeTHKa. CKOpocTh peakuui. MoJIeKyIIpHOCTh M IOPSIOK PEaKiyu.
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37.3aBHCUMOCTh KOHCTAHTBI CKOPOCTH PEaKIUH OT TeMIeparypsl. Mi3MeHeHne SHepTruu CUCTEMBI B
XO/Ie PeaKu. JHEPrusi aKTUBALIUH.

38.BnusiHue TemnepaTyphl Ha CKOPOCTh XUMHYECKOH peakiuu. YpaBHeHHEe AppeHHyca, ero aHaus.
39.BnusiHne KOHIEHTPALMK Ha CKOPOCTh XUMHYECKOH peakiuu. YpasHenue 3/IM, ero anamus.
40.Karanu3. O0ummii MexaHu3M JeHCTBHS KaTain3aTopoB. GepMeHTaTHBHBIN KaTaius.

41.Kaxue Becbl M OCY/a UCTIONb3YIOTCS JJISl IIPUTOTOBJICHHS PACTBOPOB C TOYHOW KOHIEHTpaIuei?
MomnspHas KOHIEHTpanys KBHBAJICHTA. BRIYncCINTE HOPMAIBHOCTE pacTBopa, B 100 M koToporo
conepxurcs 0,49 r cepHO# KHCIOTHL.

42. Kak npaBUIbHO IPUTOTOBUTH THTPOBaHHbIN pacTBop? Kak npurorosuts 100 M 0,1H. pacTBOpa
n3 1H. pacTBOpa CONMSTHON KUCIIOTHI?

43. XapakTepucTrka S-,p-,d-31eMeHToB 1o mnonoxenuio B [1CD.

44. Jlaiite oOmryro xapakrtepuctuky osnemeHta Ca (ctpoeHue aToma, 3JeKTpoHHas (opmyia,
BAJICHTHBIE BO3MOXXHOCTH, CTEIIEHb OKHCJIEHHs, OCHOBHbIE XUMHYECKHE CBOWCTBA, HaXOXK/ICHHE B
MIPUpPOJIe, NOTyUYeHHE U NPUMEHEHNE COSMHEHUH).

45. Jlaiite oOmyro xapakrepucTuky oiementa N (cTpoeHue aroma, 3yeKTpoHHas Qopmyia,
BAJICHTHBIC BO3MOXXHOCTH, CTEIIEHb OKHCJICHHs, OCHOBHbIE XUMHYECKHE CBOWCTBA, HaXOXK/ICHHE B
NpUPOJIE, TIOJyYeHUE U TIPUMEHEHUE COSANHEHUH).

46. Jlaiite oOmyro xapakTepucTuky odneMmeHta K (cTpoeHue aroma, 3j1eKTpoHHas ¢Gopmyia,
BAJICHTHBIC BO3MOXKHOCTH, CTCIIEHb OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HaXOXKICHHE B
MIPUpPOJIE, MOTyUYeHHE U NPUMEHEHNE COSNHECHNUH).

47. Jatite oOmyro xapakTepuUCTHKy »di1eMeHTa M@ (cTpoeHme aToma, 3JIEKTpOHHAs (opMmyda,
BQJICHTHBIC BO3MOXKHOCTH, CTCIIEHb OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBOWCTBA, HaXOX/ICHHE B
MIPUpPOJIE, NOTyUYeHHE U IPUMEHEHNE COCNHCHNUH).

48. Jlaiite oOIIyI0 XapaKTEpUCTHKY 3ieMeHTa Mn (cTpoeHue aToma, JJIEKTpPOHHAs ¢opmyia,
BQJICHTHBIE BO3MOXXHOCTH, CTEIIEHb OKHCJICHHS, OCHOBHbIE XHMHYECKHE CBOWCTBA, HAXOXK/ICHHE B
NpUPOJIE, TIOJyYeHUE U IPUMEHEHUE COSANHEHUH).

49. Jlaiite oOuryro xapaktepuctuky osiementa Ni (cTpoeHue aroma, 3JEKTpOHHas (opmyJia,
BQJICHTHbIE BO3MOXXHOCTH, CTEIEHb OKHCJIEHHS, OCHOBHbIE XUMHYECKUE CBOWCTBA, HAXOXK/ICHHE B
NpUPOJIE, TIOJIyYeHUE U IIPUMEHEHUE COeIMHEHU).

50. [lalite oOmyro XapakTepHUCTHKy JJeMeHTa S (CTpOGHHE aToMa, AJIEKTpOHHas (opMmyda,
BaJICHTHBIC BO3MOXHOCTH, CTEIICHb OKHCIICHHUS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKACHHE B
MIpUpPOJIE, NOTyUYeHHE U IPUMEHEHNE COSNHECHNUH).

51. Jlalite oO0myro XapakTepUCTHKy d3leMeHTa P (cTpoeHHe aToMma, AJIEeKTpoHHas (opMmyna,
BaJICHTHBIC BO3MOXHOCTH, CTEIICHb OKHCIICHUS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKACHHE B
MIpUpOJIe, NOTyUYeHHE U TPUMEHEHNE COSMHEHHUH).

52. Jaiite oOuryro xapaktepucTuky oiementa Cd (ctpoeHue aroma, 3J€KTpOHHas (Hopmya,
BQJICHTHBIE BO3MOXKHOCTH, CTEIEHb OKHCJICHHS, OCHOBHbIE XMMHYECKHUE CBOWCTBA, HAXOXK/ICHHE B
NpUPO/JIE, TIOJyYeHHE U IPUMEHEHUE COeJIMHEHU).

53. Maiite oOIIyr0 XapaKTepuCTUKy dieMeHta Pb  (cTpoeHme aroma, siekTpoHHas (opmyia,
BAJICHTHBIC BO3MOXKHOCTH, CTCIIEHb OKHCIICHHS, OCHOBHBIE XUMHYECKHE CBONCTBA, HAXOXKICHHUE B
MIpUpOJIe, NOTyYeHHE U TPUMEHEHNE COSANHEHHUH).

54. Jaiite oOuiyro xapakTepuCTHKy odieMeHTa HQ (cTpoeHue aToma, 3ieKTpoHHas (opmya,
BaJICHTHBIE BO3MOXHOCTH, CTEIIEHb OKHCJIEHHS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKAECHHE B
MIpUpOJIe, NOTyuYeHHE U NPUMEHEHNE COSMHEHUH).

55. Mlaiite oOuryto xapakrepuctuky osnemeHta CS (cTpoeHuMe aroma, 3JIeKTpOHHas (opmyia,
BaJICHTHBIE BO3MOXXHOCTH, CTEIIEHb OKHCJIEHHS, OCHOBHBIE XMMHUYECKHE CBOWCTBA, HAXOXKACHHE B
MIPUPOJIE, MOTyUYCHUE U IPUMEHEHNE COSANHECHNUH).

56. Jlaiite oOmryro xapakTepucTuky siementa Al (ctpoeHue atoma, 3JIeKTpOHHas (opMmyIa,
BaJICHTHBIC BO3MOXHOCTH, CTEIICHb OKHCIICHUS, OCHOBHBIE XMMHUYCCKHE CBOWCTBA, HAXOXKACHHE B
MIPUPOJIE, MOTyYCHHE U TPUMEHEHNE COSINHECHNH).

57. Jlaiite xapakTepucTHKy d31eMeHTa No 25: MoyiokeHHE B TEPHUOTUYECKON CHCTEME, CTPOSHHE
aToMa, CBOMCTBA OKCHUAOB U THAPOKCHIOB.

58. KomrutekcHbie coenunenus. Teopus Beprepa.

59. HomenknaTypa u kiiaccu(uKanus KOMIUIEKCHBIX COSAUHCHHA.

60. [Inccoruanust KOMIUIEKCHBIX coequHennii. KoHcTaHTa CTOMKOCTH M HECTOMKOCTH KOMILIEKCHOTO
HOHa.

61. 3akoH SKBUBAJICHTOB. XJIOPHJ MeTaIa coieput 69% Xiopa, aTOMHasi Macca MeTajia paBHa
47,90. BorancnnTe SKBHBAJICHTHYIO MacCy METallIa U €T0 BaJICHTHOCTb.

62. JIByXBaJIGHTHBII METaJlT Maccoil 6,5 T. BBITeCHSeT U3 KHCIOTHL 2,24 1 Bojmopona (H.Y.).
Hcnonp3ys 3aKOH SKBHBAJICHTOB, BBIYHUCIINTE aTOMHYIO Maccy Metaiuia. Kakoii ato metami?

63. [lepeuncaure KUCIOPOACOAEPIKAILME KUCIOTHI a30oTa. Hanmummre popmysisl tuxpomara Kajius 1
rugpooprodocdara amoMHHUS, H300pasure uX Tpaduduecku. Jlaiite Ha3BaHWE M HAIUIIUTE
rpaduueckyo popmyny comr Cu(HSO3),.
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64. OOBsIcCHUTE, MOKET JIM COJISIHAasi KMCJIOTa 00pa30BbIBATh KHUCIIBIE COJM TIPH B3aUMOAEHCTBUU CO
menoyamu. Hanummure dopmynsr Hutpara gurunpokcoxxenesa (I11) m ruapokapOoHara 1uHKa,
n300pasuTe ux rpauyecKy.

65. BeruncinTe MaccoBylO JIOJIIO, MOJISIPDHYIO KOHLEHTPALMIO M MOJISIPHYIO KOHLEHTPALHIO
SKBUBAJEHTa PacTBOpa MuTheBOl coabl, B 0,02 1 xotoporo conepxurcs 16,96 r pacTBOpeHHOro
BEILlECTBA, IUIOTHOCTH pacTBopa 1,08 r/mi.

66.25 mu 10%-noro pactBopa HC1 ¢ mmorHOCcThIO 1,05 T/™My1 pazbaBuim Bomod mo 500 muL
Brrancimre pH pazbaBneHHOTO pacTBOpa, IpuHUMAs o = 1.

67.CocTtaBpTe ypaBHEHHE IHCCOIHMAIMN Cylb(daTa THAPOKCOKAIBLHNSA, XJIOPHOH KHCIOTHL,
runpokcuna ceuHmna (II). B xakom HampaBIeHHH CMECTHTCS paBHOBECHE IpH T0OABICHWH CEpHOU
KHCIIOTBI K pacTBOPY THIPOKCH/IA CBHHIA?

68. pH pactBopa ykcycHOH KHCIIOTHI paBeH 3. OnpenenuTs MOJISIPHYIO 1 MOJISIPHYIO KOHILICHTPALHIO
SKBMBaJleHTa pacTBopa kuciotsl, (Kcuzcoon=1,8-107%).

69. BeruncanTh SKBUBAJIEHTHl OKHCIMTENCH M BOCCTAHOBHTENICH M YKa3aTb THI OKHCIHTEIHHO-
BoccranoBuTenbHO# peakuun: KOH + Clo—

70.Cannm mo 200 M1 pacTBOPOB COJISTHOHM KHCJIOTHI ¢ MaccoBod nonedt 0,38 u miorHocThIO 1,18
r/cm® u ¢ maccoBoit nosei 0,18 u motHocTEIO 1,09 r/cm?. TTonyueHHbIH pacTBOp pa30aBhiIv BOAOM
Jo 1 1. Onpenenuts pH nomxydeHHOro pacTBoOpa.

71.Kakue u3 comeit — cymsdat xpoma (lll), cynedun xamus, xmopua HATpUS - HOIABEPTrarOTCS
rugponn3y? CocTaBbTe HOHHBIE I MOJIEKYIISIPHBIC YPaBHEHUS THAPOIIN3A.

72.Paz6epute crpoenne kommuiekcHoi comu  [Ni(H20)sCN] Cl. Ompenmenure 3apsin  woHa
KOMIUTIEKCO00pa30BaTensi, €ro KOOPAWHAIMOHHOE YHCIIO, YK)KHUTE THIBI XMMHUYECKON CBS3H M
JVICCOLMAIINIO B BOJHOM PacTBOPE.

73.Ectb nu pasnuuue B okucieHun Cr’* B kucnol u mienounoil cpene? CocTaBbTe ypaBHEHHS
peakuui.

74.Cxkombko Mi 20%-HOro pactBopa enxoro Hatpa (p=1,2 1/Mi) TpeOyeTcs AJsl ITOJHOTO
pacTtBopeHus 5,2 r xpoma?

75.Ha tutpoBanue 15 mi pactBopa NaOH 3arpaueno 20 ma 0,09 M pacteopa HCI. Ompenenure
Maccy menour B 500 Mt 3Toro pactsopa.

76. CkoibKO moTpedyercsi TpaMMOB HHUTpara cepedpa st OCaKIACHUSA XJIOPHI-MOHOB n3 200 mur
0,1 M pacTBopa CONSTHON KHCIIOTHI.

77. BerunciiuTe Maccy HaBECKHM Ul IPUTOTOBICHUS CAHTHHOPMAJIBHOTO PAacTBOpa THMAPOKCHIA
KanbIwst o0beMoM 500 Mt

78. CocraBbTe OKHCIHTEIBHO-BOCCTAHOBUTENBHYIO peakimio KMnOs + HCl—....., ykaxwure
OKHCJINTEIb, BOCCTAHOBHUTEINb, IPOIIECC BOCCTAHOBIICHUS H OKHCIICHHSI.

79. Peakuus Boipaxkaercsi cxemoii: HCI+CrOs = Clz + CrClz + H20

CocTaBbTe D3JIEKTPOHHOE YypaBHeHHE. PaccTaBbTe KOI(QGUIIMEHTH B ypaBHEHWUW PEaKIIWH.
VkaxuTe, Kakoe BELIECTBO SIBISETCS OKHCIHMTENeM, KaKoe - BOCCTAHOBHTENIEM; KaKoe
BEILIECTBO OKHCIISETCS, KAKOE - BOCCTAHABJINBACTCSL.

80. Peakuus Beipaxkaercs cxemoii: Cd + KMnO4 +H2S04 = CdSO4+ MnSO4 +K2SO4 + H20

CocTaBbTe D3JIEKTPOHHOE YypaBHeHHE. PaccTaBbTe KOI(POUIIMEHTH B ypaBHEHWUW PEaKIIWH.
VkaxuTe, Kakoe BELIeCTBO SBISCTCS OKHCIUTENIEM, KaKoe - BOCCTAHOBHTEIEM; Kakoe
BEIIECTBO OKHCISIETCS, KAKOE - BOCCTAHABIIMBACTCS.

81. Hanmmure peaxuuu ruapoiusa coneid: NaCOs, CuSOs, (NH4)2COs.

82.Ompenenute pH  Haceimennoro  pactBopa  Mg(OH)z, ecim  Bemumumna [P =
6,8-1022,

83.TlepeuncanuTe KUCIOPOACONCPKALIME KHCIOTHl Xjopa.  JlaiiTe Ha3BaHWE M HAMHIIKUTE
rpaduueckyro popmymy conu Cu(ClOsz)s.

84. BeraucanTh MOJSIPHOCTH ¥ HOpManbHOCTb 49%-Horo p-paH3PO4 (p=1,33 r/mn).

85. pH pactBopa pasna 4,0. Beruucaurs [H™] u [OHT].

86.3,2r docdopHoii kucnotsl copepxkurcst B 100 M pactBopa. Onpenenuts CH., C % (p=1,0r/mu).
87.Onpenenure pH pactBopa, B 1i1 kotoporo conepxkurcsi 0,1r NaOH. Jluccoumanuto menoun
CUHTATh MOJHOM.

88. Kak m3menurcs ckopocth peakiun 2CO + O, = 2C0O,, eciin 00beM ra30Boi CMECH YMEHBIIHUTH B
2 paza.

89. Ckonpko mutpoB 0,1 H. pactBopa AGNO; Heobxomumo s oOmMeHHOM peakmuu ¢ 0,51 0,2 H.
pacteopa AICI3?

90.TIpu oxmnaxaenuu 300r 15%-HOro p-pa 4acTh PacTBOPEHHOTO BEILIECTBA BbINAlla B OCAJOK, M
KOHIIGHTpAIMs pacTBopa cTana paBHoit 8%. UeMy paBHa Macca BBIMABIIIETO B OCAI0K BelecTna?
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[IIkaya u KpUTEpUHU OIICHUBAHUS OTBETA 00YUAIONIEroCs MPEJCTaBICHBI B TAOIHUIIE.

Kajia Kpurepuu onennBanus
Onenka 5 - 00yYaIOUTHIiCs TIOJTHO YCBOMII YIEOHBIN MaTepHal;
(oTmm4HO) - TIOKa3bIBACT 3HAHWE OCHOBHBIX MOHITHH AUCIUILINHEI, TPAMOTHO HOJIB3YETCSI TSPMHUHOJIOTHEH;

- MPOSBJISIET YMEHHE aHAIM3UPOBATh M 0000IIaTh HH()OPMAIMIO, HABBIKKA CBSI3HOTO OMUCAHUS
SIBIIEHUH U MPOLIECCOB,;

- JIeMOHCTPUpPYET yMEHHE  u3jaraTb  Marepuall B  OMpPENEJICHHONW  JIOTMYEeCKOU
MOCIIEI0BATEILHOCTH;

- MIOKa3bIBaE€T YMEHHUE WILTIOCTPUPOBATH TEOPETUUECKHE TIOJI0KEHUSI KOHKPETHBIMU TIPUMEPaMH;
- IEMOHCTPUPYET CHOPMHUPOBAHHOCTh M YCTOWYMBOCTh 3HAHUH, YMCHUN W HABBIKOB;

- MOTYT OBITh JIONYIIEHBI OJIHA—/IBE HETOYHOCTH IPH OCBEIICHUH BTOPOCTENCHHBIX BOITPOCOB.

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

- B YCBOGHHH y4eOHOI0 MaTepuaia JAOMyIeHbI MPOOelibl, He HCKa3UBILIUE COACPIKAHNE OTBETA;

- B U3JIOXKCHUH MaTepuasia IOMyIIeHbl HE3HAUYUTEIbHbIE HETOYHOCTH.

Orenka 3 - 3HaHHE OCHOBHOTO MPOTPAMMHOTO MaTepHaja B MHHHMAaJbHOM OOBEME, MNOTPEIIHOCTH
(YIOBIETBOPUTEIHHO) HETIPUHIMAITHAIFHOTO XapaKTepa B OTBETE HA SK3aMEHE: HENOJHO WIM HEeMoCIeT0BaTeIbHO
PacKpBITO coziepkaHue MaTepuaia, HO I0Ka3aHo o0Iee HOHNMaHKE BOIIPOCOB;

- UMEIUCh 3aTPyIHEHHS WX JOIMYIICHBI OMIMOKH B ONPEACICHUU MOHATHI, HCIOJb30BAHUU
TEPMUHOJIOTHH, OITUCAHUY SIBIICHHUI U MPOLIECCOB, HCIIPABICHHBIC MTOCIEC HABOIAIINX BOIPOCOB;

- BBISIBIICHA HEJOCTATOYHAs C(POPMUPOBAHHOCTH 3HAHWY, YMCHUH U HABBIKOB, 00YYAIOIIMICS HE
MOJKET MPUMEHHUTH TCOPHIO B HOBOM CUTYAIUH.

Orenka 2 - MpoOenbl B 3HAHHUSAX OCHOBHOIO MPOTrPaMMHOTO MaTepHaia, MPUHIMITHAIBHBIC OUTHOKA TpU
(HEYIOBJICTBOPUTEIIHLHO) | OTBETE HA BOIIPOCHI;
- oOHapyXeHO HE3HaHWE WM HEeTIOHUMaHue OOJIbIIeH, Win Hanbosiee BaKHOW YacTH y4eOHOTO
marepuara;
- JIONyIIEHbl OIIMOKKM B OMNpEJCICHUH MOHITHN, NPU HCIOJB30BAHUH TEPMUHOJIOTHH, B
ONUCAHUM SIBIICHUHA M TPOLECCOB, KOTOPHIE HE HCIPABJICHBI MOCIEC HECKOJBKUX HAaBOISIIUX
BOIIPOCOB;
- He ¢(hOPMHUPOBAHBI KOMIIETEHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIME 3HAHMUS, YMEHHSI i HABBIKH.

4.2.2 3auer

3aduer sBuserca (HOpPMOM  OIEHKM KadecTBa OCBOCHHUS  OOyYaroOIIUMCS  OCHOBHOM
npogeccuoHaIbHON 00pa30BaTENbHON MPOrpaMMBbI IO pazjenaM AUcUUIUIMHEL [1o pesynbraTam 3aueta
oOyuJarolemMycs BbICTaBIISIETCS OIICHKA «3aUTEHO» WIIH «HE 3aUTEHOY.

3aueT MPOBOMUTCS TIO OKOHYAHWUM UTEHUS JIEKIMA W BBHIMOJTHEHUS J1ab0OpaTOPHBIX
(mpakTUYeCKUX) 3aHATHI. 3adeT NpUHUMAETCs NpenoAaBaTeNsiMU, MPOBOAMBIIMMHU JIaOOpPaTOpHbBIE
(mpakTUYecKue) 3aHATUSA, WM YUTAIOIMIUMH JICKIUU MO0 JAHHOW aucuuiuimHe. B ciydae orcyTcTBHs
BEIyIIEro IMpenojaBaTessl 3ayeT MNPUHUMAETCS MpenojaBareieM, Ha3HAYEHHBIM paclopsbDKEHHEM
3aBenyromiero kageapoi. C paspemieHus 3aBeayromero kadeapoit Ha 3ayere MOXET NMPUCYTCTBOBAThH
npernojaBaTeb Kadeapsl, MPUBICUSHHBIH 715 TOMOILM B IPUEME 3a4eTa.

[IpucyrcTBue Ha 3adere mpenojaBareieil ¢ Jpyrux kKadeap ©0€3 COOTBETCTBYIOLIETO
pacrhopsbKeHHsI peKTopa, IpopekTopa Mo yueOHOW paboTe, BOCHHUTATEIbHOM paboTe M MOJIOAEKHOM
MOJUTUKH WM 3aMECTUTENA AupekTopa MHCTUTyTa 1o yuebHoil paboTe He JoImycKaeTcs.

®opMBbI TTPOBEACHUS 3aueTa - YCTHBIA ONMPOC WIM TECTHPOBAHME OIPEACISIOTCS Kadeapon u
JIOBOJIATCS 10 CBEJICHUS O0YUarOIIMUXCsl B HA4ajIe CeMecTpa.

Jlns npoBeaeHusi 3adeTa BeAYIIMM TperojaBaTelb HaKaHyHE IIOJydyaeT B CeKperapuare
IUPEKTOpaTa 3a4eTHO-3K3aMEHAI[MOHHYIO0 BEIOMOCTh, KOTOpas BO3BPALLAETCSI B IUPEKTOpAT IOCIIE
OKOHYAHUSI MEPONPUATHUS B JCHb NMPOBEICHUS 3a4eTa WU YTPOM CIIETYIOIIEro JHS.

Bo Bpems 3auera oOyuaronyecss MOTYT MOJIb30BaThCs C Pa3pelIeHrs BEAYIIEro MpernoaaBaTes
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOM, APYTUMU TTOCOOUSIMHU U TEXHUYECKUMU CPEICTBAMH.

Bpewmst moArotoBku oTBEeTa B yCTHOM (pOpMe MpH caue 3adyera JOKHO COCTAaBIATh He MeHee 20
MUHYT (10 >KEJIAHUIO O0YYaromerocsi OTBET MOXKET OBITh JOCPOYHBIM). Bpemst orBera - He Gomee 10
MHUHYT.

[IpenogaBarento npeAocTaBiIseTCs MPaBo 331aBaTh 00YYAIOIIMMCS TONOJHUTENbHbBIE BOIPOCH! B
paMKax MporpaMMbl TUCIUIUIUHBIL.
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KadecTBeHHass OIEHKa «3aYTEHO», BHECEHHAs B 3aY€THO-3K3aMEHAIMOHHYIO BEIOMOCTb,
ABIISICTCA PE3YIBTATOM YCIICIIHOTO YCBOEHUS Y4eOHOI0O MaTepHara.

[IpenonaBaTeny HecyT NEPCOHAIBHYI0 OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh M TOYHOCTb
BHECEHUS 3amucel o pe3yipTaTax IPOMEKYTOYHOM aTTecTalMd B 3a4€THO-3K3aMEHALMOHHYIO
BEZOMOCTb.

Ecnu oOyuwaromuiicss sSIBUJICA Ha 3a4eT M OTKazajcs OT IPOXOXKICHUS aTTECTAllMH B CBS3U C
HEMOATrOTOBIEHHOCTBIO, TO B 3aY€THO-IK3aMEHAIMOHHYIO BEJJOMOCTb €My BBICTAaBIIAETCS OLICHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT oTMe4aeTcs B 3a4€THO-3K3aMEHALIMOHHOM BEJJOMOCTH CJIOBAMU «HE SIBHIICS.

Hapymienne IUCHMIIIMHBI, CHUCHIBAaHHE, HCIOIb30BaHUE OOYYAIONMMUCS HEpa3pelIeHHBIX
[EYaTHBIX M PYKONUCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHUKAaTOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BHJIOB JIMYHON KOMMYHHMKAIIMOHHON M KOMIIBIOTEPHONW TEXHUKU BO
BpeMs 3adeTa 3ampelleHo. B ciyuyae HapylleHHs 3Toro TpeOoBaHMs IpenojaBaTeib 00sd3aH yIaIuTh
00y4YaroIerocst U3 ayAMTOPUH U MPOCTaBUTh €MY B BEJJOMOCTHU OLIEHKY «HE 3aYTCHOM.

OOyuarouMes, He CAABIIMM 3a4eT B YCTaHOBJIEHHBIE CPOKHM IO YBa)KUTEJIBHOW INPHUYUHE,
MHIVBUAYAIbHBIE CPOKU IIPOBEJEHUS 3a4€Ta ONPEAEIA0TCA JUpeKTOpoM MHCTUTYTA.

OOyuaronyecs, HMEIOIIME AaAKAJEMHUYECKYI0 3aJ0JDKEHHOCTh, CHAIOT 3aueT B  CPOKH,
ompenenseMble  YHHUBepcUTeTOM. HMHdopmamuss o JUKBUIALMK 33J0JDKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

Jonyckaercss ¢ paspeuieHust aupekrtopa MHCTHTyTa M IOCpOYHas chada 3adeTa C 3aIlUChIO
pe3yJIbTaTOB B K3aMEHAILMOHHBIN JIUCT.

WHBanuapl ¥ 1uLa C OrpaHUYEHHBIMU BO3MOJKHOCTSIMM 3J0POBbsI MOTYT CllaBaTh 3a4ye€Thl B
CPOKH, YCTAaHOBJICHHBIC MHJIUBUAYAJIBHbIM y4eOHBIM IJIaHOM. VIHBanuabl M JIMIA C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMHU 37I0POBbsI, UMEIOLINE HAPYLIEHHUs] ONIOPHO-BUIATEIbHOIO anmnapara, JOMyCKarTCs Ha
aTTEeCTALlMOHHBIE UCIIBITAHUS B COITPOBOXKICHUN aCCUCTEHTOB-COMPOBOXKIAIOLIHX.

[Iponienypa mnpoBeneHHs NPOMEKYTOUHOW aTTeCTallud IS OCOOBIX CIIy4aeB H3JI0KEHA B
«[lonokeHNH O TEKyIeM KOHTPOJIE yCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTaluu OOydaroLIuXcsl Mo
OIIOIl OGakamaBpuara, cneuumanurera u wmarucrparypel» PI'BOY BO IOxHo-Ypansckuit 'AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Bonpocs! 1151 3auera

OIICHO‘-IHLIG CpCaAcCTBa KO,H 1 HAMMCHOBAHUC
HHAUKaTOopa
Tunoskie KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) HUHBIC MaTCpUaJlbl, HCO6X0,HI/IMLIC JJI1 OICHKH 3HAaHHU, KOMITETEHIUH

yMeHHﬁ, HaBbIKOB H (I/IJ'II/I) OIlbITa JACATCIBHOCTH, XapaKTCPU3YIOMINUX C(l)OpMI/IpOBaHHOCTL
KOMHCTGHHI/Iﬁ B ITpoHeCcce OCBOCHUA JUCHUIIIIMHBI

1. AwHanuTHYECKHE 337a4d U MPUHLHUITBI AHATUTHYECKUX OTPEICICHHI. WJI-1 OIIK-1
2. Knaccudukanus aHaIITHIECKUX METOJI0OB aHAJIN3A. Pemact TUIOBAIC
3. YpOBHU OpraHu3aluy aHAJIUTHYECKOTO npoiiecca. BUbl aHATUTHYECKUX PeaKLnil. sanaun
4, Craguu aHATUTHYIECKOTO MpoIiecca. N
npodeccHoHaTLHOM
5. TlorpemrHocTy, BO3HUKAIOIINE HA PA3HBIX CTausX aHanu3a. CHcTeMaTHIecKue
. JIeSITEIbHOCTH Ha
norpemrHoctTd. CiydaiiHble TIOTPELUIHOCTH. .
OCHOBE 3HAHHUN
6. Xwummdgeckas nocyna. [ToarotoBka mocymsr k pabore.
OCHOBHBIX 3aKOHOB
7. Buibl peakTHBOB, IpaBUIia paboThl C PEAKTHBAMH.
MaTeMaTHYECKHX,
8. Kiaccudukamust METOI0B KOJMYECTBCHHOTO aHATH3A.
N €CTECTBEHHOHAYYHBIX
9. TI'paBumerpuueckuii anaiauz. TeopeTnueckre OCHOBBI METOAA. N — c
10. Ot60p npob, NpoOONOATOTOBKA B BECOBOM aHAIIHU3E.
MMPUMEHCHUEM
11. Ocaxnaenue. Beioop ocamurens.
nHpopMannoHHO-
12. ®unsrpoBanue. [IpombiBanue ocaaka.
KOMMYHUKAIIMOHHBIX
13. BeicymimBaHue U POKAIMBaHUE OcajiKa. B3BelnBanue. .
TEXHOJIOTUH

14. Brruucnenue B BeCOBOM aHanm3e. [[puMeHeHne MeToa.

15. Ompenenenne U KIacCH(PUKALINSA METOIOB 0OBEMHOTO aHAJIH3A.

16. OcHOBHBIC TIOJOKEHUS THTPUMETPUH.

17. CranpaptHbIie pacTBOpHL. TpeOOBaHMS K CTAaHAAPTHBIM BEIIECTBAM.
18. TexHWKa IPUTOTOBJICHUS PACTBOPOB.

19. Wuaukauus. Bugsl nuaankatopos. Bei0Op HHAUKATOPOB.

20. Bunsl TutpoBanus. TeXHUKA IPOBECHHS TUTPOBAHUSI.
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21.
22.
23.
24.
25.
26.
217.

28.
29.

30.
31.
32
33

35.
36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.
52.

53.

54.
55.

56.

57.

TOYHOCTH TUTPUMETPUUYECKUX OIPEAEICHHH.

BeruncieHust B THTPUMETPUYECKOM aHaIIU3e.

Merton neitrpanuzanuu. Ctannaptasle pacTBopsl. MHaukanus. [Ipumenenue.

Meron nepmanranaromerpun. Ctanaaptasie pactBopbl. Manukanus. [lpumenenne.
Merop iionomerpun. CrangapTHele pactBopbl. MHnukauus. [Ipumenenue.

Meron kommiuekconoMmeTpun. CtanaaptHele pacTBopbl. MHaukamnms. [IpuMeHenue.
WHCTpyMeHTambHBIE  METOABl  aHaNM3a, WX  KIACCUPHUKANUA ¥  OCHOBHBIE
XapaKTePUCTHKH.

OnTrueckue MeTonpl. Knaccudukamms MeTomnos.

®dorokonopumeTpusi. TeopeTHdeckue OCHOBHI MeTona. YpaBHeHue byrepa-JlambGepra-
Bepa.

Metonpl pacuéTa KOHIIEHTpPAIHi B (HOTOKOIOPUMETPHH.

YcrpoiicTBo 1 npuHIUI padoTs! poTokonopumerpa KOK - 2.

JlromuHecueHTHBI  aHamm3. TeopeTHdeckue OCHOBBI — METOAA.

HecniexTpasnbHble ontiuyeckue Metosl. Pedpakromerpust. MUKpOCKOTIHS.
Honspumerpus.

OOI1as XapakTepUCTUKA U KITaCCU(PUKALHS HIIEKTPOXUMHUYECKHX METOJIOB aHaJIN3a.
[Morenmomerpust. TeopeTHyeckne OCHOBEI METOJIA.

[Ipumenenne u cxema nmpubdopa pH -metpa.

Mertonpl xpomarorpadudeckoro anammsa. Kiaccupukanuss XpoMaTorpad@uaeckux METOIOB.
ITpumenenue.

B wmepnyto konmby émxocteio 100 mu mepenecnu 0,6504 T mpomakKHOW IaBEIEBOM
KHCJIOTHI, PACTBOPHIIM M JOBEM 00BEM pacTBopa 10 MeTku. Ilunerkoi 6panu mo 10,00
MJ TMOJlydeHHOro pactBopa u TupoBanu 0,1026 H. pacTBOpoM TuApPOKCHAA HATpu,
pacxon KOToporo B cpeaneM coctaBun 9,85 mi. Onpenenute NpoLEHTHOE COAEpKaHUE
H2C204- 2H20 B maBeneBoit KUCIOTE.

Bemuncanre TtuTp paboyero pactBopa 1o ompeneiasiemomy BemiectBy: 1H.NaOH;
TNaoH/H2 S04

Bemuncanre tHTp pabodero pactBopa mo ompenensieMmomy BemectBy: 0,5H.NaOH,;
TNaoH/H2 504

Ha meiitpaymzanuio 50 M1 pactBopa KUCIOTHI u3pacxomoBano 25 mu 0,5 H. pacTBopa
menoyn. YeMy paBHA HOpMaibHas KOHIIEHTPAIHMA PacTBOPA KHUCIOTHI?

B 350 r Bompl pactBopeHo 50 T KpHCTaUIOTHApATa. BBIYUCIHTH MAacCOBYIO JIOJIIO
KpucTajoruapara u 6e3BogHoro cynbdara xenesa (1) B pactope.

Kakoit o6pem 36,5%-HOTO pactBOopa coisHOI Kucimotel (p=1,18 r/cM) HeoOxommumo
B3sTh A7 ipurotoBienus 1000mi 0,1 M pactBopa?

Hammmmre OBP  Meromom snekTpoHHOro OajnaHca, yKaXHTE OKHCIUTENb U
BocctaHoBuTeNb: KMNnOs + Kl+ Hy SO4 — Jo + ...

Ha neifrpanuzanuto 20 Ma pacTBopa KUCIOTHI u3pacxogosaHo 15 mu 0,3 H. pacTtBOpa
menoun. Yemy paBHa HOpMaJIbHAsi KOHIIEHTPALUS PAaCTBOPA KUCIIOTHI?

Ha meiitpaymzanurio 15 mur pactBopa KUCIOTHI u3pacxomosano 25 mu 0,1 H. pactBopa
menoyn. YeMy paBHA HOpMaibHasl KOHIIEHTPAIHMA PAaCcTBOPA KHUCIOTHI?

Konnentpanus crapmaptHoro pactBopa Cer = 0,25Mr/Mi, ero onTwdeckas MIOTHOCTD
D¢ = 0,625, onTudeckasi MIIOTHOCTh aHanu3upyeMoro pactBopa Dy = 0,5. IMomb3ysichk
METOJIOM CpaBHEHUS, BEIYUCITHTH Cy, MT/MII.

Ompenenute 066éM 0,1 H. pactBopa KOH, HEoOXoauMbrii s HeWTpanu3amuna 20 M
0,15 u. pactBopa HNO3

Omnpegnenure maccy HCl B 500 mui, ecnmi Ha THUTpoBaHHE 25 M pacTBopa COJSHOMN
kucnoThl 3aTpayeHo 20 mi 0,15 M pactBopa KOH.

ITpu turpoBanuu 15 mn HNOz wuzpacxomosano 20 mu 0,03 M pacrBopa KOH. Uemy
paBHa Macca KUCIOTHI B 500 M.

Omnpenenure TUTP pacTBopa copepkarmii 17,4 r cynbdara kamus (K2SOs) B 500 mot.

Ha turpoBaHne cepHOR KMCIOTHI m3pacxomoBano 5,0 mu pacteopa KOH ¢ T KOH/
H2SO04 = 0.004900 r/mu. IIpenenute Maccy CEpHOI KHCIOTHI.

Ha meiitpanuszanuio 25,0 ma pactBopa HCI usBectHol KoHIeHTpanuu oo 24,40 mi
11. NaOH. Beruuciure xonnentpanuo HCI B r/mm® u T HCL.

Ompenenute tutp 0,1205 H. pacTBOpa CEpHON KHCIOTHI.

Onpenenure CKOJIBKO TPaMMOB IIEpPMaHTaHATa Kallus MOTpedyeTcs A MPUTOTOBICHUS
250 M1 0,05H. pacTBOpa 1JIs peakuK B KUCIIOH cpene.

Paccuuraiite CcyMMapHy[0 KOHIEHTpPAlMIO HOHOB KajbLMS W MarHus €eciu Ha
TutpoBanue 50,0 M1 BOABI U3pacxon0BaHo 5,25 MII pacTBopa TpHiIOHA b, TUTp KOTOpOro
pasen 0,008900 r/mi.

Konuentpanus crangaptaoro pactBopa Cer = 0,25Mr/mii, ero ontuyeckasi MIOTHOCTh
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Der = 0,625, onTryeckas IUIOTHOCTh aHaju3upyemoro pactBopa Dy = 0,5. IMonbsyscek
METOJIOM CpaBHEHHMS, BHIYUCIUT Cx, MI/MIL.

58. Omnpenenure 00BbEMHYIO 10110 (B %) YKCYCHOM KHCIIOTBI B PacTBOpE, MOJIYYECHHOM IIPH
cmemmBanuu 300 r 20% - voro u 600 r 15 %-Horo

59. Ompenenure TuTp pacteopa B 500 mu kortoporo cozxepxkurcst 0,025 skBuBajeHTa
ruapokcusia oapus.

60. PaccumraiiTe CyMMapHyl0 KOHLEHTPalMIO HOHOB KaJIbIMi ¥ MarHus eciM Ha
tutpoBanre 10,0 MJI BOJBI M3pacXoq0BaHO 3,5 MJI pacTBOpa TpHIIOHA b, TUTP KOTOPOTO
pasen 0,007800 r/m.

[IIkana ¥ KPUTEPUH OLIEHUBAHMSI OTBETA 00YUAIONIETOCs TPEJICTABICHBI B TAOJIHUIIE.

kana Kpurepuu oueHuBaHus

00yJaroMiCs TOKa3bIBACT 3HAHUEC TNPOTPAMMHOIO MaTepualia, YCBOCHHE OCHOBHOW U
JIOTIOJTHUTENbHOM ~ JIUTEepaTyphl, PEKOMEHJOBAHHOM MpPOrpaMMoil  JAUCUMILIMHBI, YMEHHUE
MPAaBUJIBHO MPUMCHUTH YCBOCHHBIC 3HAHUS [UIS OOBSCHCHHS SBJICHUH U MPOIECCOB, BIAICET
HABBIKAMHU PA0OTHI ¢ U3MEPUTEIHLHBIMU TPUOOPaAMU (JOMYyCKACTCS HANMYUEC MaJO3HAYUTEIBHBIX
OIMMOOK WM HEJOCTATOYHO TIOJIHOE PACKPBITHE COJACPXKAHHS BOIPOCA, WM TOTPEIIHOCTh
HETPUHIMITHAIEHOTO XapakTepa B OTBETE Ha BOTIPOCHI).

OHCHKa «3a4TCHO»

ﬂOHOJ’IHI/ITCJ’ILHLIM YCJIOBUEM IMOJYUYCHUSA OLICHKU «3a4YTCHO» MOI'YT CTaTh XOPOIIUEC MMOKA3aTCJINu B
X04€ MPOBEACHHUA TCKYHICTO KOHTPOJIA U CUCTEMATUYCCKASA aKTHBHAA pa60Ta Ha 3aHATHAX

mpo6ersl B 3HAHMAK, YMCHHUAX M HaBBIKaX INPUMEHEHHUS OCHOBHOTO MPOTPAMMHOTO MaTepHaa,

O1eHKa «HE 3a4TEHO»
[IPUHIUIIAATBHBIC OIIMOKY IPH OTBETE HA BOIIPOCHI
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5. KOMIIVIEKT OHEHOYHBIX MATEPHUAJIOB

10 JUCHUIIIIMHE ((O6H_Iaﬂ U HCOPraHUYCCKask XUMUI»
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Crenudukanms. . ..
TecToBbBIE 3a1aHNS

COJEPXAHUE

Kroun OLCHHUBAHHUIO TCCTOBBIX Sal[aHHfI ..........................................................
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HaunmenoBanune YI'C/YI'CH — 35.00.00 Cenbckoe, mecHOE B phIOHOE XO35HCTBO

1. Cnenudpuxanus
1.1 Ha3HaueHne KOMIUIEKTa OLIEHOYHBIX MaTepuaioB (naitee — KOM)

Hamnpasnenue nmoaroroBku — 35.03.07 TexHoMOTHSI MPOU3BOICTBA U ITEPEPaOOTKH
CEJIbCKOXO35IICTBEHHOU ITPOIyKIIUH

Hanpasnennocts — buotexHonorus npou3BoJCTBa U MEePepabOTKU CETbCKOXO035ICTBEHHON
IPOLYKIUHU

1.2 HopMatuBHOE OCHOBaHHE OTOOpA COJEPIKAHMS

1. depepanbHbIil TOCYAAPCTBEHHBIM 00pa30BaTENbHbIN CTaHIAPT BhIcIIero oopazoBanus (PI'OC

BO), yrBepxnénnsiii [Ipukazom Munmcrepcta oopazoBanus u Hayku Poccuiickoii @enepanun
19.09.2017 1. Ne 939.

2. [IpodeccnonanpHbiil cTanaapT «CrenuaaucT B 00JaCTH OMOTEXHOJIOTHI MPOAYKTOB TTUTAHUS,
ytBepxaeHHbIN [Ipukazom Muntpyna Poccun ot 24.09.2019 Ne 633H.

1.3 Pacnipenenenue TeCTOBBIX 3aaHUI MO0 KOMIETEHIIUAM

obmenpogecCuOHATBHBIX
JAUCHUIIIMH C IMTPUMCHCHUCM
nH(pOpMaIMOHHO-
KOMMYHUKAIIUOHHBIX
TEXHOJIOTH.

Kon HaunmeHnoBaHnme KOMIIETEHITUHN KomnuectBo
KOMIIETEHIINHU 3aJaHuN
OIIK-1 CniocobeH pemrath TUIIOBBIE 3a/1aud MPO(EeCCUOHATBHON JeATeIbHOCTH 20
Ha  OCHOBE 3HAaHMM  OCHOBHBIX  3aKOHOB  MAaTE€MaTHYECKHX,
€CTECTBEHHOHAYYHBIX U  OOMENpOPECCHOHANBHBIX  JUCIUIUINH  C
MIPUMEHEHHEM WH()OPMAaIIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA.
Bcero 20
1.4 PacnipenesieHre TECTOBBIX 3aJaHUM IO KOMIIETEHIUSAM
Kon HaumenoBanue HanmeHnoBaHnue MHAMKATOPOB Homep
KOMITIETECHIINHI KOMIIETECHIIUH c(hOpMHUPOBAHHOCTH KOMITETEHITUN 3aJIaHus
OIIK-1 OIIK-1 Cnocoben pemats | U[I-10I1K-1 Pemaer TumoBsie 3amadu 1-20
THUIIOBEIC 3aauu | MpOPECCUOHANBHOW  JEATENHHOCTH  Ha
npodhecCuOHATBLHOM OCHOBE  3HAHUM  OCHOBHBIX  3aKOHOB
JIeITEILHOCTH Ha OCHOBE | MAaTeMaTHYECKUX, €CTECTBEHHOHAYYHBIX
3HAaHWH OCHOBHBIX 3aKOHOB | JUCIIUILIMH c MPUMEHEHHUEM
MaTeMaTHYCCKHUX, WH()OPMAITMOHHO-KOMMYHHKAITHOHHBIX
€CTECTBEHHOHAYYHBIX H | TEXHOJIOTUH
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1.5 Tumnsl, ypoBEHb CIIOKHOCTH U BPEMSI BBINIOJHEHHS TECTOBBIX 3aIaHUIN

Kon
KOMIIETEHIUH

Nupuxartop
chopmupoBaHHOCTH
KOMIIETCHIINN

Homep
3a/1aHAA

Tun 3apanus

YpoBeHb
CIIO’KHOCTH

Bpewms
BBITIOJTHEHHS
(MuH)

OIIK-1

NJI-10I1K-1
Pemaer Ttumosbie
3aJa4n
npodeccuoHabH
O JEeATEIHLHOCTH
Ha OCHOBC
3HAHHUH
OCHOBHEIX
3aKOHOB
MaTEeMaTU4YCCKHX,
€CTECTBEHHOHAYY
HBIX JUCIHUIUINH
C TpUMEHEHHUEM
MH(POPMALIMOHHO
KOMMYHHUKAIIMOH
HBIX TEXHOJIOTHH

1

3amanre KOMOMHUPOBAHHOTO
THIIA C BBLIOOPOM OJTHOTO
MPaBUJILHOTO OTBETA U3 YETHIPEX
MPEATI0KEHHBIX 1 000CHOBAHUEM
OTBETa

bazoBrrit

3

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

BasoBrrit

3ajanne KOMOMHUPOBAHHOTO
THUIIa C BEIOOPOM OJTHOTO
NPaBHIILHOTO OTBETA U3 YETBIPEX
NPEIUIOKEHHBIX 1 000CHOBaHHEM
oTBeTa

BasoBrrit

3amanrue KOMOMHUPOBAHHOTO
THIIA C BBLIOOPOM OJTHOTO
MPaBUJILHOTO OTBETA U3 YETHIPEX
MPEJUIOKEHHBIX U 000CHOBAaHUEM
OTBETa

bazoBriit

3ajanne KOMOMHUPOBAHHOTO
THUIIA C BEIOOPOM OJTHOTO
NPaBUJILHOTO OTBETA U3 YETHIPEX
NIPEI0KEHHBIX 1 000CHOBaHHUEM
OTBeTa

BasoBrrit

3amanre KOMOMHHPOBAHHOTO
THUIIa C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MPEATI0KEHHBIX ¢ 000CHOBaHUEM
BEIOOPA OTBETOB

BasoBrrit

3amanue KOMOMHUPOBAHHOTO
THUIIA C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MPEJUIOKEHHBIX ¢ 000CHOBaHUECM
BBIOOpA OTBETOB

bazoBriit

3amanre KOMOMHHPOBAHHOTO
THUIIA C BELIOOPOM HECKOJIBKHX
BapHaHTOB OTBETA M3
MIPEJUIOKEHHBIX ¢ 000CHOBaHUEM
BBIOOPA OTBETOB

BasoBrrit

3amanue KOMOMHUPOBAHHOTO
THUIIa C BLIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa U3
MPEe/TI0KEHHBIX ¢ 000CHOBaHUEM
BBIOOPA OTBETOB

bazoBrrit

10

3ajaHue OTKPHITOTO THIIA C
pa3BEepHYTHIM OTBETOM

IloBBIICHH
BIN

11

3a[laHI/I€ OTKPLITOT'O TUIIA C
Pa3BEPHYTHIM OTBETOM

IToBbIIEHH
BIN

12

3a[laHI/I€ OTKPLITOT'O THUIIA C
Pa3BEPHYTHIM OTBETOM

IToBbIIEHH
BIN

13

3ajaHue OTKPBITOTrO THIA C
pa3BepHYTHIM OTBETOM

IloBpIICHH
BIN
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14 3ajaHue OTKPBITOTrO THIA C 5
Pa3BEpPHYTHIM OTBETOM IToBbleHH
BIA
15 3ajaHue 3aKphITOro TUMA Ha IToBbIIEHH 5
YCTaHOBJICHHE BI
[IOCJIEI0BATEILHOCTH
16 3ajaHue 3aKphITOro TUMA Ha IToBbIIEHH 5
YCTaHOBJIICHHE BI
TOCIIEAOBATENLHOCTH
17 3aaHue 3aKphITOTO THIA Ha [ToBeIIEHH 5
YCTaHOBJICHUE 3171
TOCIIEAOBATENLHOCTH
18 3aaHue 3aKphITOTO THIA Ha Bricoknit 5
YCTaHOBIICHHE COOTBETCTBHS
19 3aaHue 3aKphITOTO THIA Ha Bricoknit 5
YCTaHOBJICHHE COOTBETCTBHS
20 3amaHue 3aKPBITOrO THITA Ha Bricokuit 5
YCTaHOBJICHHE COOTBETCTBHS

1.6 CueHapuu BBIIIOJIHEHUS TECTOBBIX 3aJaHUM

Twum 3amanus

ITocnenoBaTenbHOCTD IUCTBUI NIPH BBIMIOJHEHUH 3aIaHUS

3amaHue 3aKphITOTO THIIA HA
YCTaHOBIICHHUE COOTBETCTBUS

| .BHUMAaTEIhHO MPOYNTATh TEKCT 33aHUS U TOHATH, YTO B KAUECTBE OTBETA
O’KH/IAI0TCS TTapHhl 3JIEMEHTOB.

2.BHUMAaTensHO MPOYUTATh 00a CIFCKA: CHHCOK | — BOIPOCHI, yTBEPKICHNUS,
(haKTBI, TOHATHA U T.1.; CHHCOK 2 — YTBEP)KJCHHS, CBOHCTBA OOBEKTOB U T.J.
3.ComocTaBUTh 3JIEMEHTHI CIHCKa 1 ¢ 3JieMeHTaMu criicka 2, copMHUpOBaAThH
mapkl AJIEMEHTOB.

4 3anucaTh MomapHoO OYKBBI U IUQPHI (B 3aBUCUMOCTH OT 3aJIaHsI) BAPUAHTOB
otBeTa (Hanpumep, Al unu b4)

3aﬂaHI/Ie 3aKpbITOT'O THUIIA HA
YCTaHOBJICHUC TTOCIICA0BATCIbHOCTHU

1. BHuMAaTEnbHO MPOYUTATH TEKCT 33JaHUS U MOHATH, YTO B KAYECTBE OTBETA
OKUJIACTCsI MOCIICIOBATEIBHOCTD DJICMCHTOB.

2.BHEMATENILHO MPOYUTATH MPEUI0KCHHBIC BAPUAHTHI OTBETA.

3. TTocTpouTh BEPHYIO MOCIEA0BATEIILHOCTD M3 MPEJIOKESHHBIX JIEMEHTOB.

4. 3anmcaTh OYKBBI/II(PHI (B 3aBICUMOCTH OT 3a/IaHHs) BADHAHTOB OTBETA B

HYKHOH ITOCIIeI0BAaTEIFHOCTH 0e3 MpoOeoB

Y 3HAKOB npenuHaHus (Hanpumep, BBA wm 135).

3amanre KOMOMHAPOBAHHOTO THIIA C
BBIOOPOM OJTHOTO MPABHILHOTO OTBETA U3
YeThIPEX MPETI0KEHHBIX U
000CHOBaHHEM OTBETA

1. BErMaTtenbHO MPOYHTATh TEKCT 3aJaHUS U IOHATH, YTO B KAUECTBE OTBETA
0’KHJAETCSI TONBKO OMH U3 TPEIUIOKCHHBIX BAPUAHTOB.

2.BHUMATENHLHO MPOYUTATH MPEIOKEHHBIE BApHAHTHI 0TBeTa. 3.BHIOpaTh oiuH
OTBeT, HauboJiee BEPHbIH.

4. 3ancaTb TOJNBKO HOMeEp (Win OYKBY) BBIOpAaHHOTO BapHaHTa OTBETA.
5.3anucarb apryMeHTbl, 000CHOBBIBAIOLIHE BHIOOP OTBETA.

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

1. BHUMaTeIBHO MPOYHUTATh TEKCT 3a/IaHUS U NIOHATH, YTO B KAUYECTBE OTBETA
O0KUJIACTCSI HECKOJIBKO M3 MPE/UI0KECHHBIX BAPHAHTOB.

2. BHUMAaTEIhbHO MPOYUTATH MPEATIOKCHHBIC BAPUAHTHI OTBETA.

3. BeIOpath HyXHBIE OTBETHI, HANOOJIEE BEPHBIC.

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

3amaHne OTKPBITOTO THITA C PAa3BEPHYTHIM
OTBETOM

| .BHUMAaTEIHO IPOYUTATh TEKCT 33aHUS U IOHATH CYTh BOIIPOCA.
2.IIpogymaTh JOTHKY H ITOTHOTY OTBETA.

3.3ammcaTh OTBET, HCIOJB3YS YETKHE, KOMITAKTHBIE (POPMYITHPOBKH.
4. B cirydae pacu€THOH 3a/1a4H, 3aMlcaTh pEIICHNE U OTBET.
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1.7 Cuctema ollcHUBAHUS BBIITOJIHEHUS TECTOBBIX 3aJaHUN

Howmep 3amanust YkazaHus 1o OlEeHUBaHUIO PesynbTat oueHnBaHus
(6amB1, MOTyYCHHBIE 3 BBITOJTHCHUE
3a/IaHUs/XapPaKTEPUCTHKA PABIIILHOCTH OTBETA)
3anmanwue 1 3amanue 3aKpeITOro Tuma Ha ycraHosieHwe | ITomHOe COBIIaJICHHE c BEPHBIM OTBETOM
COOTBETCTBHUSI CUHTACTCS BEPHBIM, €CIH omeHuBaercs 1 Oammom;
MIPaBUJIBHO YCTAHOBJICHBI BCE HEBEPHBIN OTBET WM €ro OTcyTcTBHE — () Gayios.
COOTBETCTBHUS (TO3UIMH W3 OIHOTO JInbo yKa3pIBaeTCs «BEPHO»/«CHEBEPHOY.
cToj0lla BEPHO COMOCTABIICHBI C MO3UIIAIMU
JIPyroro)
3anmanwue 2 3amanue 3aKpeITOro Tuma Ha ycraHosieHwe | ITomHOE COBIIaJICHHE c BEPHBIM OTBETOM
MTOCTICIOBATEIEHOCTH CYUTAETCSI BEPHBIM omeHuBaercs 1 Oamiom;
€CJIM TIPABIJIBHO yKa3aHa BCS €CITM JIOMYIIEHbI OMIMOKKH WM OTBET OTCyTCTBYeT — 0
MOCJIEZIOBATEIHLHOCTD ITUGD 0aJlIoB.
JIn6o yka3bpIBaeTCs «BEPHO»/«HEBEPHOY.
3amaunne 3 3aanne KOMOMHUPOBAHHOTO THMA ¢ BBIOOpOoM | CoBmajieHue C BEPHBIM OTBETOM OIlCHWBaeTCs |
OJTHOTO BEPHOTO OTBETA M3 MPEIUIOKEHHBIX ¢ | 0alJIOM; HEBEPHBIH OTBET WM ero orcyrcrBue — 0
000CHOBAaHHEM BBHIOOPA OTBETA CUMTACTCS 0aJoB.
BEPHBIM, €CITU MPABIIBHO yKa3aHa udpa u | JInbo yka3pIBacTCs «BEPHO»/«CHEBEPHOY.
MIPUBEJICHBI KOPPEKTHBIC apTyMEHTHI,
UCIIOJIb3YEMBbIE IPH BEIOOpPE OTBETA.
3ananue 4 3amaHre KOMOMHIPOBAHHOTO THIA ¢ BeIOOpoM | [lonHOE COBIIAJICHHC c BEPHBIM OTBETOM
HECKOJbKUX BApPUAHTOB OTBETA U3 oreHuBaeTcs 1 Oamiom;
MIPeUTOKEHHBIX ¢ 000CHOBaHMEM BEIOOpa €CITM JIOMYIEHbI OMIMOKKH MM OTBET OTCyTCTBYyeT — 0
OTBETOB CUHMTACTCS BEPHBIM, €CITH IPABUIIFHO | OAaJlIoB.
yKa3aHbI IUQPHI ¥ IPUBEICHB KOPpPEeKTHBIE | JIMOO yKa3pIBaeTCs «BEPHO»/KHEBEPHOY.
apryMEHTEHI, HCTIOJIb3YyeMBbIe TIPH BEIOOpE
OTBETA.
3amanue 5 3amaHue OTKPBITOTO THIA C Pa3BepHYTHIM | I1oJHBIN MPaBWIILHBIN OTBET HA 3a/IaHNE OIICHUBAETCS 3
OTBETOM CYHTAETCS BEPHBIM, €CIH OTBET Oaytamu; eciu JIOITyII[CHA oJlHa
COBIIAJIACT C STAIIOHHBIM IO COJICPKAHUIO M | OIIMOKA/HETOYHOCTH/OTBET —IIPABHUIIBHEIMH, HO HE
[IOJIHOTE. NONHBI — 1 Oami, eciam JOMyIHIEHO OoJiee OIHOM
OLIMOKK/OTBET HENpPaBWIbHBIN/ 0TBET oTCyTCTBYeT — 0
OamioB
JInbo yka3bIBaeTCsl KBEPHO»/CHEBEPHOY.

1.8 Onucanue JONOIHUTENBHBIX MaTEPUATIOB U 000PYAOBAHUS, HEOOXOAUMBIX [ BBITIOJHEHUS
TECTOBBIX 3aaHUH (MPU HEOOXOTUMOCTH).

I[J'IH BBIINIOJIHCHHSA TCCTOBBIX SallaHI/Iﬁ JOMNOJIHAUTCJIIbHBIX MAaTCPUAJIOB U 060py,u03aH1/1${ HC Tpe6y€TC$I.
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1. TecroBble 3agaHus

3aganue 1.

Ipouumatime mexcm, evibepume Hauboee 6epHbLL BAPUAHI OMEEMA U 3ANULUUME AP2YMEHMbI,
0b0cHO8bIBAIOWUE 8bIOOP OMEemA.

Kucnas cons obpazyercs npu B3aumopeiicteru 1 monst Ca(OH)2 ¢ 1 Momb Kakoit KUCITIOThI?
1. CH3COOH
2. H3POq4
3. HNO3
4. HCI

OTtBeT:
O00CHOBaHUE:

3aganue 2.

Ipoyumatime mexcm, 8vibepume Haubosee BEPHLIL BAPUAHIM OMEEMA U 3anUuUme apeymeHmol,
0bocHoBbIBAIOWUE 8bIOOD OMBEMA.

DJIeKTPOHHYI0 KOH(HUIYpaIuio BHEIIHETO SIEKTPOHHOTO ciosi 3s? 3p® HMeroT cooTBEeTCTBEHHO
ATOMBI W HOHBI

1. Ar®, CI, S*

2. Kr?, K*, Mg?*
3. Ne?, CI*S, Ca?*
4.P% CI*®, Sr¥

OTtBeT:
O0o0cHOBaHUE:

3aganmue 3.

Ipoyumatime mexcm, 8vibepume Hauboee BEPHLIL BAPUAHIM OMEEMA U 3anuuiume apeymeHmol,
0bocHosbIBAIOWUE 8bIOOD OMBEMA.

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

OTtBeT:
O06ocHOBaHUE:

3aganmue 4.

Ipouumatime mexcm, evibepume Hauboee 6epHbLL BAPUAHIM OMEEMA U 3ANULUUME AP2YMEHMbI,
0bocHOo8bIBAIOWUE 8bIO0OD OMEema.

Jlnst ycuneHus ruiponu3a cosu xjopuna xenesa (I1) B pactBope Heo6X0a1uMmo ...
1. yBenuuuTh TEMIeparypy
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2. 100aBUTh KHUCIIOTHI
3. YMEHBIIUTH TEMIIEPATYPy
4. yBeIMYUTH KOHIICHTPAIHIO COJTU

OTtBeT:
O06ocHOBaHUE:

3amanue 5.

Ipouumatime mexcm, evibepume Hauboee 6epHbLL BAPUAH OMEEMA U 3ANULUUME AP2YMEHMbI,
0bocHOo8bIBAIOUjUE 8bIO0P OMEema.

JITOMUHECIIEHTHBIN aHaJIU3 OTHOCATK ........ ONTUYECKUM METO1aM
1. pryopecueHTHBIM
2. HeCHEKTpaJIbHbIM
3. BU3yaJIbHBIM

4. crieKTpaJIbHBIM

OTtBeT:
OO00CHOBaHUE;

3aganmue 6.

Ipoyumatime mexcm, gvlOepume 6ce NPABUIbHbIE BAPUAHMbBL OMEEMA U 3ANULUUME APSYMEHMb,
0bocHoBbIBAIOWUE BLIOOD OMBEMA.

Ykaxute GopMyIibl CoJiel, HE TTOIBEPTAIOIINUXCS THAPOIIH3Y ...
1. FeCl3
2. KoCOs3
3. K2S0q4
4. AlS3
5. NaCl

OTtBeT:
O06ocHOBaHUE:

3aganue 7.

Ipouumatime mexcm, svlbepume 6ce NPAsUIbHbLE BAPUAHMBL OMEEMA U 3ANUULUME AP2YMEHMb,
0bocHOo8bIBAIOWUE 8bIO0D OMEema.

OcHOBHBIMU y371aMH on'Trdeckoro 6s1o0ka B npudope KOK - 2 gpnstores ...
1. KroBera
2. lepnermarop
3. lIkamna
4. VcTouHuK cBeTa
5. lerektop
6. [IpeoOpa3zoBarens CUTHAIOB
7. ®OTORIEMEHT
8. CeTopuIbTPHI
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OTtBeT:
O0ocHOBaHUE:

3aganue 8.

IIpouumaiime mexcm, gvlbepume 6ce NpasuUbHbIE BAPUAHMBI OMBEMA U 3ANULUTNE AP2YMEHMbL,
0bocHogvl8aiowe 8b1O0p omeema.
YkaxkuTe criocoObl, KOTOPBIE MO3BOJISIIOT YYUTHIBATH BIUSHUE CIIydalHBIX TOTPENTHOCTEH TIPH IPOBECHUH aHATN3a

1. He o6pamiator BHUMaHue

2. IIpuMeHSIIOT METO/Ibl CTATUCTHYECKONU 00pabOTKU

3. BBICUMTHIBAIOT MONPaBOYHBIE KOIPPUITECHTHI

4. IIpoBOIAT HECKOIBKO U3MEPEHUN

5. TouHO UCTIOMHSAIOT METOJIUKY aHAIIN32

OTtBeT:
O06ocHOBaHUE:

3aganue 9.

Ipouumatime mexcm, svlbepume 6ce NPAsUIbHbLE BAPUAHMBL OMEEMA U 3ANUULUME AP2YMEHMb,
0bocHo8bIsaOUUE 8bIO0D OMEema.

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

1. oTHOCUTENILHOM aTOMHOM Macce dJIEMEHTa

. YUCITy HEUTPOHOB B SIAPE aToMa

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

g B~ W DN

. YHCITy 3JIEKTPOHOB B aTOME

OTtBeT:
O06ocHOBaHUE:

3aganue 10.
Buumamenvno npouumatime mexcm 3a0anus. 3anuwiume peuleHue u omseem.
Cymma kodddumueHToB B cokparieHHOM noHHOM ypaBHenuu K3POs + CaCly — pasHa...

OTtBeT:
Pemenue:

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

Jlna uenouku npespamenuiit FeSOs + /KMNnO4 + HySOs/ — X1 + /KOH/ — X' X3 koHeuHbIM
BEIIECTBOM X3 SIBIISIETCA ...
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OTtBeT:
Pemrenue:

3aganue 12.

Buumamenvro npouumatime mexcm 3adanus. 3anuwiume peuieHue u omeem.
HasBanue aBTOpa ypaBHEHHsI, B KOTOPOM JI0KA3bIBAETCS JBOMCTBEHHAS NMPUPOIA DJICKTPOHA.
OTBeT:
Pemenne:

3aganue 13.
Buumamenvno npouumatime mexcm 3adanus. 3anuwiume peuieHue u omeem.

B o0pa3oBaHmm XWMHUUYECKHX CBSI3CH B MOJIEKYJIE CEPHUCTOM KHUCIOTHl YYaCTBYIOT
3JIEKTPOHOB.

OTtBeT:
Pemrenue:

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

B 1 nmtpe pactBOpa comepKuTCs 4 1 tuapokcuna Hatpus (NaOH). Beramcnure MomnspHyIO
KOHIIEHTPAIIUIO PacTBOpA.

OrTBer:
Pemenue:

3aganue 15.

Hpoqumaﬁme mexKkcm u ycmanosume Nnocne008amenbHOCHb.

VYcTraHoBUTE TPAaBUJIBHYIO IIOCIEJOBATEIBHOCT ATANOB IPOBEACHHUS XHMHUYECKOTO aHajlu3a
BEIIIECTB!

1. Craructuueckas 00paboTKa pe3ybTaTOB aHAIH3a

2. Ot6op mpob

3. Cranus uzmepeHus

4. TIpobGomoaroToBka

Sanuwume coomeemcmeyrowuyro noc1e008amenbHoOCHb uu¢p cjleea Hanpaeo.

OTtBeT:

3aganmue 16.

IIpouumatime mexcm u ycmanogume nocieo008amenbHOCb.
Oo6mactu QJICKTPOMAarouTHOT'O U3JIYyYCHHUA 110 BO3PACTAHUIO 3HAYCHUA A pacmooyararorcsa B cneﬂy}omeﬁ IIOCJICAOBATCIIBHOCTH.
1. Buaumslii cBet
2. UndpakpacHblii cBET
3. YabpTpadmoneToBklii CBET
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4. PEeHTT€HOBCKOE H3JTy4YCHHUE

Sanuwume coomeemcmeyrowuyro nocae008amenbHoCb L;u(j)p cjleea Hanpaeo.

OTtBeT:

3aganue 17.

IIpouumaiime mexcm u ycmanogume nocie006amenbHOCHb.
YcTaHoBHTE IIOC/IEI0BATEIBHOCTD COCTABJICHUSI XMMHYECKUX YPaBHEHMI

1. 3anumuTe mociue 3HaKa «—» GOPMYIIBI IPOIYKTOB PEAKIIUH (TOXKE Yepe3 3HAK «+»)
2. PaccraBbTe kK03 PuImeHTs! nepe GopMyaaMu B COOTBETCTBUHU C YHCIIOM aTOMOB Ka) 0T
3JIEMEHTa (U TPYIII aTOMOB)
3. Hanummre ¢popMyIsl BEIIECTB, BCTYNAIOMIMX B PEAKIHIO, YEPE3 3HAK «+» U MOCTABbTE 3HAK
«—»
4. ITpoBepbTe NPaBUIBHOCTb COCTABIICHHS YPaBHEHUs 110 00LIEH cyMMe aTOMOB KaXKA0To
JJIEMEHTA B JIEBOM U IIPABOM 4aCTU YPaBHEHUS

Sanuwume coomeemcmeyrowyro noc1e008amelbHOCHb I/}I/lgbp cjlesa Hanpaeo.

Ortser:

3aganmne 18.

IIpouumatime mexcm u ycmaHosume coomeemcmsue.
YcTaHoBUTE COOTBETCTBUE MEKIY (DOPMYIION U Ha3BAaHUEM COCIMHEHHUS.

1) CaHPO4 A) bochar xanbums
2) Ca(H2P0a)2 B) ruapodocdar kambrws
3) Caz (POa)2 B) nuruapodocdar kanpuus
4) Ca(POa4): I') monmudocdar kaapims
3anumure BeIOpaHHbIE HU(PHI 110]] COOTBETCTBYIOLIMMHU OYKBaMU:
A b B r
OtBer:
3aganue 19

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

1) 'maBHOE KBaHTOBOE YKCIIO A)[l.....0]
2) MarautHoe KBaHTOBOE YHUCIIO b) [-1,0,+1]
3) [Mo6ouHOE (OpOUTATBHOE) KBAHTOBOE YUCIIO B)[0,n-1]
4) CnruHOBOE KBaHTOBOE YHCIIO ) [-1/2; + 1/2]

3anumure BoIOpaHHbIE HU(PHI 110]] COOTBETCTBYIOLIMMHU OYKBaMHU:

A b B I
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OTtBeT:

3aganue 20.
IIpouumatime mexcm u ycmanosume coomeemcmaeue.
YcTaHOBUTE COOTBETCTBUE MEXKTY OKUCIUTEILHO-BOCCTAHOBUTEIILHON PEakIiuel U e€ TUIIOM.

1) 3Cl>+ 6 KOH=5 KCI+ KCIOs + 3H20 A) TUCTIPOTIOPIIHOHUPOBAHHUE
2) 16HCI + 2KMnO4= 2KCI +2MnCl; +5Cl;+8H20  B) BHyTprMOIEKyIsipHast
3) 2KCl03=2KCI+30; B) mexmosexyaspHas

3anumuTe BEIOpaHHbBIE A(PHI MO COOTBETCTBYIOMIMMY OyKBAMH:

A b B
OtBer:
3. K104 K OIEeHUBAHHUIO TECTOBLIX 3aJaHHH
No Bepnsiii oTBeT Kpurepun onennBanus
3aMaHus
1 2 1 6 — monHOE MPaBUIIBHOE
O6ocuoBanue: Ca(OH)+ H3PO,=CaHPO4 + 2H,0 COOTBETCTBHE
0 6 — ocrayibHbIE CllyYan
2 1 1 6 — coBmajicHUE C BEPHBIM
O6ocuosanue: Ar 152 25? 2p® 3s? 3p° OTBETOM
0 © — ocTaNbHBIE ClTyYan
Cl- 1s? 252 2pb 3s? 3pb Y
S?- 152 252 2pb 3s? 3pb
3 3 1 6 — HOMNHBIN PaBUIIbHBIHA
OGocHOBaHME: DELIMM 3aJaHue HCMoyb3ys (Gopmyny | OTBET
MacCOBOM JIOJIN: 0 6 — Bce ocTaJbHbIE CITydan
™5 B2 100 = 22 100 = 10%
W= = — = N
mp — pa 200
4 1 1 © — MOJTHBIN MPaBUIBHBIN
I{ Hy0 OTBET
K | 0 6 — ocrayibHbIE CllyYan
O6ocHOBaHUE: K uf ip
[oBbIlIICHHE TEMIEPATYPhl YCHUIIMBAET THUAPOJH3, YTO
BUIHO u3 Beipaxenuss Kr, mpu HarpeBanuu Kp Bo3pacraer
3HAYUTEJBHO B OOJbIeH creneHu, 4eM Kiuce. CIAOBIX KHCIOT U
ocHOBaHMi. Pa30aBieHHe  pacTBOpa  MOBBINIAET  CTENEHb
THAPOJIH3a BO BCEX CIyYasix, KpOMeE COJIeH, 0Opa3oBaHHBIX JABYMS
cr1abbIMHA KOMITIOHCHTAMH
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4

O6ocHOBaHHE: Jlhomunecyenyus — H3ITy4eHue,
MpeJICTaBJIsIIoNIee cO00i M30BITOK HAJl TEIJIOBBIM H3IYYCHHUEM,
UCIyCKaeMbIM  BEIIECTBOM TP JaHHON Temmeparype, H
MPOI0JDKAFOIIEECS TMOCIE TOTJIOMICHHST YHEPTUU BO30YKICHHUS B
TEYCHHUEC BPEMCHH, KOTOPOE 3HAYHMTEIBHO IPEBBINIACT MEPUOT
CBETOBBIX BOJIH

1 © — MOJTHBIN MPaBUIBHBIN
OTBET

0 6 — ocraybHbIE ClTyYan

3,5

Oo6ocHoBanue: Conv, 00pa30BaHHbBIC CUILHOW KHCIOTON U
CHJIbHBIM OCHOBaHUEM T'HJIPOJIH3Y, HE MOJJBEPTaroTCs.

Combp K3SO4 obpaszoBana cwiibHbiM ocHoBanneM KOH wu
cuibHOM KucinoToi HaSO4

Comnr NaCl o6pasoBana cuinbpHbiM ocHOBanreM NaOH wu
cuibHoU kucioroit HCI

1 6 — MoJHBIN NPaBUIBHBINA
OTBET

0 6 — ocTaspHBIE CIIyYan

2,4,8
OOocHOBaHME: ONTHYECKHI OJIOK reHepupyer (MCTOYHHK
cBeTa) M Ipeodpasyer HNIEKTPOMAarHUTHOW H3JIydeHHE HYXXKHOM
JUIMHBI BOJIHBI (1e(iierMaTop, CBETOQHILTPHI).

1 © — MOJTHBIN MPaBUITBHBIN
OTBET

0 6 — ocraybHbIE Clly4Yan

Otget: neduuut OropxeTa cyobekTa PO B Tekymem romy
cocrasut 60 MiH. pyo0.

Pemrenue: 840 /1,20 = 700 muH. py06. — TOX0/IBI OFOKETA
cyobekTa PO B Tekyniem ronuy.

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

3 0 - MoJHBIN NPaBUIBHBINA
OTBET;

1 6 - gomyIieHa OjHA
OIIMOKa/HETOUHOCTD,

0 6 - momymieHo Oojee oaHON
OIIMOKH/OTBET
HEeNPaBUIbLHBII/ OTBET

OTCYTCTBYET
A3B1B4T12 1 6 — coBmasieHHE C BEPHBIM
OTBETOM
0 6 — ocrayibHBIE Clly4Yan
24351 1 6 — HOMNHBIN PaBUIIbHBIHA
OTBET
0 0 — BCe OCTaJIBHBIC CITyYan
2,4 1 © — MOJTHBIN MPaBUIBHBIN
O6ocHoBanue: CrydJaiiHple TIOTPENTHOCTH —  3TO | OTBET
HCONPE/IC/ICHHBIC 10  BEIIMYMHE M 3HAKy MOTPENIHOCTH, B | ()G — ocTadbHble CTydan
MOSIBIICHUT KOTOPBIX HE HabroaeTcs KakoH-1160
3akoHOMepHOCTH. OHH MOTYT OBITh BBI3BAHBI H3MEHEHHUEM

TEMIEpaTyphl, BIAXKHOCTH BO3IyXa, KOJICOAHHEM OCBEIICHHOCTH
pabouero Mecra, U3MCHEHHEM B COCTOSHUM OPraHOB YYBCTB
YeNOBeKa, YYaCTBYIOLIETO B U3MEPEHHsX, U T. M. YToObl
YUUTBHIBATh BIIUSIHUE CITyYaiHBIX MOTPEIIHOCTEH MPU MPOBEICHUN
aHam3a, MPOBOSAT CTATUCTHYECKYIO0 00paboTKy pe3yiabpraTtoB. OHa
MO03BOJSIET OLCHUTh U CBECTH K MHHUMYMY CHUCTEMaTHYECKHE M
ciyvaiiHble norpemHoctd. CitydaiiHble MOTPENIHOCTH B OTIHYHE
OT CHCTEMAaTHYECKHX, HEJIb3sl YCTPAHHUTh, MPEyCMOTPETh, BBECTH
Ha HUX NonpaBKy. OHAKO CIy4aifHbIe MOTPEITHOCTH MOTYT OBITH

YMEHBIIEHbl ~ TNPHM  yBEJIMYEHUH  4YHCIAa  MapajlielbHBIX
omnpenenenuil. Iloatomy mpu  pacderax  peKOMEHIyeTCs
UCIIOJIb30BaTh cpenHee apudmeTHyeckoe HECKOJBKHUX

napajuleNbHBIX ONpeNeNieHHl, a He pe3yJdbTaThl EIMHUYHOTO
u3MepeHus. BimsHue ciydailHBIX MOTPENIHOCTEH Ha pe3ysbrar
aHallM3a MOXXET OBITh YYTEHO TEOPETHYECKH ITyTeM OOpabOTKH
OIIBITHBIX JTAHHBIX, IOJYYEHHBIX B CEPHH Mapauie]bHBIX OIBITOB,
C IIOMOIIBIO METOJIOB MAaTeMaTHYECKOH CTATHCTUKH.
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4,5
Ob6ocuoBanme: IlopsakoBelii  HOMEp  dIeMEHTa B
Ilepuonuueckoit cucreme saementos [JI. WM. Menpgeneesa

COOTBETCTBYET IMOJIOKHUTEIHLHOMY 3apsjly aTOMHOTO sJIpa, TO €CTh
YUCITy COJEpKaluxcs B HEM TIPOTOHOB. Tak kak arom

1 © — MOJTHBIN MpaBUITBHBIN
OTBET

0 6 — ocraybHbIE ClTyYan

JJEKTPOHEUTpaleH, TO  IOPSAKOBBIA ~ HOMEp  3JIEMEHTa
COOTBCTCTBYET  TaKXKE YUCIy  JJICKTPOHOB,  O0OpPa3yIOIIMX
JJIEKTPOHHYIO 000JI0YKY aToMa
10 6 3 6 — MOJIHBIH, MPABHILHBIN
Pemenue: OTEBET,
3anuiiem MoJIHOE ypaBHEHUE PEAKLMU: 26 — KpaTKuii, NPaBUIILHbIH
OTBET;
2 KsPO4 + 3 CaCl, — Cag(PO4)2 + 6KCI ’
1 6 — momymieHa oxHa
Vcnone3ys TabmUIly pacTBOPMMOCTH BEIIECTB, HAITHIIEM IOJIHOE
OIIMOKa/HETOUHOCTD,
HMOHHOE YpaBHCHUE: 06 s
— momymieHo Ooxee
BK*+ 2 PO,> + 3 Ca?* + 6-Ck— Cag(POy), + 6K* +-6CF ATV
OJTHOM OMINOKH/OTBET
CokpaTuM Te HOHBI, KOTOpbIC HE MOMCHSUIM CBOH CTaTyc W HeTIPaBUIIBHBII/ OTBET
3anuIIeM COKpaméHHOe HOHHOE YPaBHEHHE: OTCYTCTBYET
2PO& +3Ca* — Cas(PO4):
Cymma K03 pHUICHTOB B COKpAIIICHHOM HOHHOM
ypaBHEHHH paBHA 6
11 Fe20s 3 6 — MOJIHBIH,
Pemenue: MIPABUJIbHEII OTBET;
3anuieM Nociae0BaTeNbHO BCE PEaKIIUU: 20 — KpaTKHii, IPaBUIbHBINA
1) 10FeSO4 + 2KMnOas + 8H2S04 — 5Fe2(S0s4)s + 3MnSO4 + OTEBCT,
K.SO. + 8H20 1 6 — momymeHa oxHa
2) Fex(SO4)s + 6KOH — 2Fe(OH)s | + 3K>SOx OmIKGKa/HETOYHOCTS,
3) 2Fe(OH)s (t°) — Fe>0s + 3H,0 06- Honyglef;o bonee
OJTHOW OINOKH/OTBET
X - FCz(SO4)3 A &
HETPaBUIILHBIN/ OTBET
Xz - Fe(OH)s OTCYTCTBYET
X3 - Fe20s
12 JIyu ne Bpoitns 1 6 — MoJHBIN NPaBUIBHBINA
Pemenne:  YpaBuenue Jlym nge  Bpoiins ycraHaBiIMBaeT | OTBET
3aBHUCHMOCTh [UIMHBI BOJHBI A, CBSI3aHHOH C JBIDKYIICHCS 0 6 — OCTANIbHbIE CITydan
YaCTHUIEH BEIIECTBA, OT UMITYJIbCAa P YACTHIBL, a TIOJTHON YHEPTUH
E — or wacrotel v. ®opmyna: A = h/p, rae h — nocrosnnas
[lnanka, a p — UMIysbC
13 16 3 0 — OJIHEIH,

Pemiennie: B cepHOM KHCJIOTE aTOM Cepbl MPOSIBISIET CTEIEHb
OKHCJICHHs +6, T.e. B 00pa30BaHMM XWMHYECKHX CBS3€H OyIayT
y4acTBOBaTh Bce 6 3JIEKTPOHOB aToMa cepbl. Ho 3TO BO3MOXKHO
TOJIBKO, €CITH aTOM CEpPhl HAXOJUTCS B BO30YK/ICHHOM COCTOSHUH -
Korga Bce 6 DNCKTPOHOB — HAXOHATCA IO OJHOMY B
sueikax opouraneil. OnekrpoHHas QopMmynaa BO30YKICHHOIO
aroMa Ccepbl B CCPHOM KHUCIOTe OyIeT UWMETh  BHI:
1522s22p53sp3°%d?, t.e. BanenTHBIE BneKTpOHBI - 35tp33d2.
Hy»XHO MCXOIUTH U3 TOTO CKOJILKO M KaKKE 3JIEKTPOHBI Y4aCTBYIOT
B 00pa3oBaHUU CBA3EH B MOJIEKYJIE (HOHE).
B rpymme SO4% aToM cepbl COEOUHSETCS C  YeTBIPHMS
aToMaMH KHCJIOpPO/Ia, I7ie cepa MPOsIBISIET KOBAJIEHTHOCTh PABHYIO
6.
CTpouM CTPYKTYPHYIO dopmyry SO42,
co0JIr01aeM BaJICHTHOCTH aTOMOB CEpPhI M KMCJIOPO/a:

O-H

|
0=S=0

|
O-H

MPaBUIIbHBIN OTBET;

20 — KpaTKui, MpaBUIbHBIN
OTBET;

1 6 — momymeHa oxHa
oInOKa/HETOYHOCTb,

0 6 — momymieHo Ooxee
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 KHCJIOpOAA, M3 KOTOPBIX JBa
atomMa KHCJIOpOAa COCAMHEHBI C arOMOM BOJOpOAA, a JBa aToMma
KHCIIOPOJa - COCAMHEHBI TOJNBKO C aTOMOM cepbl. Mexay aByMs
aToMaMH BO3MOYKHA TOJIBKO OJIHA CHI'Ma-CBsI3b.

Teneps, IPOCTO MOCYMTAEM CBSI3H B CyJb(ar-uoHe, MoimyduMm: 4
cUrma-cBsizu; 2 nu-cBs3d. CUUTaTh HY)KHO TOJNIBKO CHIMa-CBSI3H,
3HAYUT B OOpa30BaHMM CBf3€il B HOHE YYaCTBYIOT YeThIpe
aTOMHBIE OpOWTamM, OTO OJHAa S- HW TPH P-OpOUTAIH,
3HAYUT TUOPUIM3ALIUS aTOMA Cephbl IPOXOIUT MO SP° THUILY.

Takum  obpasom B SOs% deTelpe  TMOPHIHBIX  DJEKTPOHA
PACHONOKEHHBIX HA S- M Tpex p-opbutamax (slp®) obpasyior 4
CHIMa-CBSI3U, 3TH DJICKTPOHBI YYacTBYIOT B THOPHIM3ALMH, a [BA
HeCIapeHHbIX 3JIeKTpoHa B d-opOuTaisax OymyT oOpa3oBHIBaTH J1BE
MH-CBS3M MEXKJY ABYMsI aToMaMu kuciopona. U fBe curma -cBsizu
MEXKIy KHCIOPOIOM U BOZOPOIOM.

HUroro B 00pa3oBaHWM MOJEKYJIBl CEPHOH KHCIOTHI
Y9acTBYIOT 16 DJIEKTPOHOB.
14 0, 1 mons/am® 3 © — MOJHBIA,
Pelenue: NpaBUIBHBIH OTBET;
Jano: 20 — KpaTKui, MpaBUIbHBIN
V=1 1; OTBET;
m(NaOH)=4 r; 1 6 — nonyieHa ojHa
M(NaOH)=39,997 r/mosb (oxpyrisiem 10 40 r/MoJib) Ommz0Ka/HETOHOCTE,
Haiitu: Cm(NaOH)-? 06 ~ AOTYLICHO Gonee
P . OJIHOH OIIHOKK/OTBET
eleHune: . . | HenpaBUIBHBIN/ OTBET
Ionb3yemess  GopMysiol  Juisi  HAXOXKICHUS  MOJISIPHOM OTCYTCTBYeT
KOHLCHTPAIHH:
Cm(NaOH) = m/(M*V) - nojcTaBisieM Hally 3HaYE€HUsE B (-J1y u
MOJTydaeM:
Cm(NaOH) =4 /(40 r/monb * 1 1)=0,1 mMomb/i
15 2-4-3-1 1 6 — HONHBIN PaBUIIbHBIHA
OTBET
0 6 — ocTasmpHBIE CIIyYan
16 4-3-1-2 1 6 — MoJHBIN NPaBUIBHBINA
OTBET
0 6 — ocTaspHBIE CIIyYan
17 3-1-2-4 1 6 — MoJHBIN NPaBUIBHBINA
OTBET
0 6 — ocrasibHbIE ClTy4Yan
18 A-3 b-1 B-2 T4 3 6 — moNHBIN PaBUIIBHBIN
OTBET
2 0 — JomylIeHa oJjHa OINOKa
1 6 — JomyImeHo 1Be OMIMOKH
0 0 — ocrayibHBIE ClTy4Yan
19 A-1 b3 B2 T4 3 6 — moNHBIN NPaBUIIBHBIN
OTBET
2 0 — momyIieHa ofHa onInoOKa
1 6 — TOMyIICHO JBE OIIUOKH
0 6 — ocTaJIbHBIC clTyYan
20 A-3 b-1 B-2 1 6 — MoJHBIN NPaBUIBHBINA

OTBECT

0 6 — ocTaJIbHBIC clTyYan
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JUCT PETUCTPAIIMUA U3SMEHEHHUI

Howmep

HU3MCHCHUA

Howmepa nucros

OcHoBaHue
g

BaMCHCHHBIX| HOBBIX | AHHYJIMPOBAHHBIX

BHECEHU
U3MEHEHUN

Ioamuce

PacumdpoBka
MOIITUCHU

JlaTa
BHECCHHUS
NU3MCHCHUS
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