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[Ipu paszpabotke paboueii mporpamMmMbl yueOHON AUCIHUIIIMHEI B OCHOBY MOJOXKEHBI:

1) ®I'OC BO no nanpapnenuto noaroroBku 35.03.03 Arpoxumus U arpornoYBOBEICHUE YTBEPIKICHHBIN
MunuctepctBoM oOpasoBanus U Hayku PO «26» uronst 2017 ., mpukaz Ne 702

2) Y4eOHBIH M1aH 00pa30BaTEIbHON MPOrPaMMbl «ATPO3KOIOIHYECKUAE TEXHOIOIHH ITU(GPOBOrO MO
onobpen YuenniM coBetoM GI'BOY BO I'AY Ceeproro 3aypanbst ot «25» mas 2023 r. IIporokon Ne
10.

PaGouas mporpamma y4eOHON TUCIUIUIMHBI (MOIYJIs) 0JJ00peHa Ha 3acenaHuu Kadeapsl oomen
xumun uM. W.JI. Komuccaposa ot «5» utons 2023 r. ITpotokomn Ne 12

W.o. 3aBenyromiero kagenpoit JI.H. bapabanmiykoBa

Pabouas mporpamma y4eOHOM AUCHUIUIMHBI (MOIYIIs) 0100peHa METOJMYECKON KoMuccuei
nHCTATYTA OT «20%» nrons 2023 r. [Ipotokon Ne 9

IIpencenarens METOOUYECKOW KOMUCCUU MHCTUTYTA Ce= T.B. Cumakosa

Pa3padoTyuku:

Pribagyk O.B., ct. mpenogaBatens kadeapsr obmel xumun uM. pod. W.J1. Komuccaposa
bapabanmkosa JI.H., nortenT xadempsr odmeit xumun um. ipod. M./[. Komuccapona, k.0.H.
Pasmanoga B.E., ct. mperogaBatens kadenpsl oomei xumun uM. ipod. M.J1. Komuccaposa
Bonkosa H.A., nornenT kadeapsr oomeit xumun uM. ipod. M. JI. Komuccaposa, k.c.-X.H.

JMpeKkTop HHCTHTYTA: W M.A. Konomnux
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1. HepequL MJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘leHI/Iﬂ mo JTMCUMIIJINHE, COOTHECCHHBIX C
IJIAHUPYEMBIMH peE3yJbTaTaMU 0CBOCHUSA 06pa3OBaTean0ﬁ NnmporpaMmmbl

Koo uanmukaro IlepeueHs IAaHUPYEMBIX
Pesynbrarsl p p Py
Komne- JOCTIKCHUS pe3yabTaTOB OOYICHHSI 110
OCBOCHHUA
meHyuu KOMIIETCHIINH OUCHUIIIINHE
3HaAmMb.
- OCHOBHBI€E IOHATHS U 3aKOHBI XUMHUH
- METOIBI aHAIN3a XUMHUYECKUX
OIIK-1. Crocoben
MPOIIECCOB;
pelIaTh TUIIOBBIC
sajaun NJl-4onk-1 [Ilpumenser | ymems:
o HOBHBIC ITIOHITUS U - 00BSACHATH C HOCTb XUMHNUYCCKUX
podheCCUOHANTBHOM OCHOBHBIC 10 POIECCOB: yi
JICATCIILHOCTH Ha e iCHOHBSO’BaTL TEOPETHYECKHE
OCHOBE 3HAHMH LA 3HAHUA U II aKaneEKHe HaBBIKH
OIIK-1 | ocHOBHBIX 3aK0HOB IOHNMAaHHC p ’

MaTEMaTHYCCKNUX U

MIpUMEHEHNEM
rH(}OopMaImoHHO-

TEXHOJIOT U

€CTCCTBCHHLIX HAYK C

KOMMYHUKAIIUOHHBIX

XUMHYECKUX ITPOLIECCOB
B oOnactu
npodeccroHaTbHON
JeATEITBHOCTH

IMMOJIYUYCHHBIC TP U3YUCHUU
JUCHUILIVHBI;

- g1a0emp:

- OCHOBHBIMH HaBbIKaMH o6pau1eHI/151 C
71a60paTOPHBIM U IPUOOPHBIM
obopynoBaHueEM,

- METOJIaMH XUMHUYECKOTO aHAIN3a JIISI
MOCJIEAYIONIETO €ro UCIIONb30BAHUS B
poheCCHOHAIBHOMN JAeATEIbHOCTH.

2. MecTO TUCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl
JlanHass AuCIUIUIMHA OTHOCUTCA K broky 1 oOs3arenbHOM yacTH oOpa3oBaTeIbHOM
nporpaMMsl. JIJist yCIenmHoro U3y4eHus AUCITUIUTMHBI CTYJeHTaM HE0O0X0 UMbl 0a30BbIe 3HAHUS
IIKOJBHBIX KYPCOB Qu3uxu, mamemamuky U Xumuu. XAMHUsI SBISICTCS TPEIIIECCTBYIONICH s
W3YyYEHUS TaKUX NUCIUIUINH, KaK A2epoxumus, Ixonoeus, Quzuonocus u buoxumus pacmenu.
Jucnumnnuna uzydaercs Ha 1,2 kypee B 1,2,3,4 cemecTpax 1o ouHO# GpopMe 00ydIeHHS.

3. O0beM TUCUMILIMHBI M BUIbI Y4e0HOH padoThl
OO6m1ast TpyI0eMKOCTh TUCIUIUIMHBI COCTABISACT 432 yaca (12 3a4eTHBIX €MHMIT).

Ounas dhopma

Bun yuebHoit paboThl BCETro ceMecTp CEMECTp
4acoB 1 2 3 4
AyauTOpHbBIE 3aHSATHUS (BCEro) 188 48 50 48 42
B mom uucne: - - - - -
JIeKIIMOHHOT O THIIA 62 16 16 16 14
CeMHHApCKOro THUIIa 126 32 34 32 28
CamocrosiTelibHasi padoTa 208 60 40 60 48
(Bcero)
B mom uucne: - - - - -
IIpopaboTka MaTepuana JeKIHH, 104 30 20 30 24
ITOJIFOTOBKA K 3aHATHAM
CaMOCTOSITeIIbHOE U3YUCHHUE TEM 15,5 4 4 4 3,5
Pedepar 24 12 - 12 -
KonTtponpHbIe padoThI 64,5 14 16 14 20,5
Byt npoMexxyToYHO# aTTecTauu 3a4er SK3aMeH 3auer 9K3aMeH
JK3aMeH 36 18 18
OO61mast Tpy10eMKOCTb:
4acoB 432 108 108 108 108
3aYCTHBIX CIMHHMI] 12 3 3 3 3




4. Coaep:xanue JUCHUNIMHBI

4.1. ConepxxaHue pa3/iesi0B IMCUUILTHAHBI

Ne | HaumenoBanue Coneprxanue pazzena

1/T1 | pa3jena JUCIUTIINHBI
1 cemectp

1. | Beenenue. OcHoBHble | Onpenenenne npeaMera «xumusk» Llenn u 3amaum kypca. Ilonarus

3aKOHBI M TOHATHS XUMHUHU | aTOM, MOJIEKYJIa, MOJb, 3KBHUBaJEHT. MONEKyJIsipHas U MOJSpHas
Macchl. OCHOBHBIE XMMUYECKH € 3aKOHBI.

2. | Xumunveckas kuHetuka M | [loHsiTHE O CKOPOCTH XMMHYeCKUX peakiuii. OCHOBHBIE (aKTOPHI,

XUMHYECKOE PAaBHOBECHE | BIUSIONIME HAa CKOPOCTh XUMHYECKHUX pEaKIHWid. 3aKOH IEHCTBUS
macc, npaBuwio Baut-I'opda. OOpatumble U HeoOOpaTUMBbIE
peakiuu. Xumuueckoe paBHoBecue. [Ipunnmn Jle-lllarense u ero
MIPAKTHYECKOE 3HAUCHHE.

3. | Crpoenue atoma. | Pa3BuTHe nmpeacTaBIeHU O CIIOKHOM CTPOSHUH aToMOB. OCHOBHBIE
Ilepuonuueckas cucreMa | MOJOXKEHUS KBAHTOBOW Teopuu cTpoeHus aroma. IIpunnun ITaynm,
3JIEMEHTOB JA.M. | mpaBuno I'yaga m KiteakoBckoro. CpoiictBa atomoB. CTpyKTypa
Menpeneepa nepuoguueckor cucremsl J[.M1 Menaeneesa.

4. | XuMuuecKas CBsI3b U Meron BaJCHTHBIX CBsI3ei. THUIBI XUMHUECKOHM CBsI3W (KOBaJCHTHAS,
CTPOEHHE MOJIEKYJ WOHHAs, MeTaJUIMYecKas, BOAOPOAHAs). MEXMONEKYISpHBIE

B3amMoAencTBUS (cuibl  Bau-mep-Baanbca):  opueHTaIlMOHHEIE,
WHAYKIIMOHHBIE, TUCTIEPCHOHHBIE.

5. PacTtBOpHI Hucnepcubie cucrembl. HctuHHble pacTBOpbl. Dusnueckas u
XHMHUYecKas TEOpUU pacTBOpoB. I uapatHas teopust pactopos JI.1.
Menneneesa. Konnenpanust pacTBOpPOB. Teopus
3JIEKTPOJIMTUYECKON TUCCONMaliu. [ uJiponu3 conen.

6. OxucIuTENHHO- Crenenb OKHCICHHS, OKHCIWTEIX W BOCCTAaHOBUTENH. METOIBI
BOCCTaHOBUTEIIbHBIE COCTABJICHHSI ~ YPaBHCHHM  OKHUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peakiuu peaktuid. Tunst OBP. DKBUBaICHTH OKUCIATENS M BOCCTAHOBUTEIIS.

7. | KomrmiekcHbie CnocoOHOCTP aTOMOB K KOMIUIEKCOOOpa3oBaHuio. (OCHOBHBIC
COCIMHEHUS nonokeHus: Teopun BepHepa. Xumuueckasi CBsi3b B KOMIUIEKCHBIX

COCIMHEHUSX. Homenxknartypa, Jccouuanus, U30MEPUS
KOMIUJIEKCHBIX COCIMHECHUM.

8. | Xumnyeckas IlorsstTne 00  aHanwTWyeckod  xumMuu. KadecTBeHHBIA U

naeHTH (UK KOJMYeCTBeHHbIN aHamn3. OCHOBHBIE BHIBl KOJHMYECTBEHHOTO
aHaJIu3a: FPaBUMETPUUYCCKUIN, THTPUMETPHUUECKHII.
2 ceMecTp

9. | Teopernueckne ocHOBHI | Teopus cTpoeHHsS opraHUYecKux coenuHeHuil A.M.Bytneposa.

OpraHUYeCKOU XUMUU OcCHOBBI  KIacCH(UKAIMK W  HOMEHKIATYphl  OpraHUYeCKUX
coenuHeHuid. WM3omepuss u romosorus. Tumbl cCBsi3eld B
OpraHu4eckord XuMuH. TUIBl U MEXaHU3Mbl XUMUYECKUX PEaKIUil B
OpPraHUYECKOW XUMUMU.

10. | YraeBomopomabt Anxanbl. ['oMonoruueckuid psj, U30Mepusi, HOMEHKIaTypa. MeToabl
MOJIy4YEHHUs, XUMUYECKue cBoilcTBa. AunkeHsl. Iluc-, Tpanc-
uzoMepusi. Meronibl nony4deHus, XUMHUYECKUe CBOMCTBa. JlMeHOBbIE
yraeBogoponnl. Ilonmumepusanuss aueHoB. Kayuyku. AJKHHBL
Meronpl monydeHus, XUMHYecKHe cBoMcTBa. llukimmueckue YB.
ApeHbl. ApOoMaTHYHOCTb. TeOpHUsl 3aMELIEHUS B apOMATUYECKOM
psay. Peakiym a5eKTpopUIBHOrO 3aMenieHusl.

11. | [IpousBoaHskie lanorennpon3BoaHbIE YIIEBOAOPONOB. Peaknuu HyKneohUIbHOTO
YIIIEBONOPOAOB C oAHOH | 3amemeHus. CroupTel 1 denonsl. IIpoctrie 3¢upel. KapOoHunbHbie
(yHKIMOHATBHON coeanHeHus (alpAeruipl W KETOHBI). MeTonsl  MOMydeHus,
rpynmoi XUMHYecCKue cBoicTBa. [IpenenbHble KapOOHOBBIE KHUCIOTBI M HX

OpOU3BOJHBIC. Mer OAbl IIOJYYCHHA, XHUMHUYCCKHUEC CB oiicTBa.
HCHpC,I[CJ'IBHBIe 1 apOMAaTUYICCKHUC MOHO- U ,I[I/IKap6OHOBLIC KHCJIOTBI.




MCTOILLI OOoJIy4CHUusl, XUMHUYCCKUEC cBoicTBa. AMUHBI H aMU Ibl.
MCTOILLI NOJIy4YCHUSA, XUMUUYCCKHC CBOICTBA.

12.

HpI/IpO)IHI)Ie COCONHCHUA

Jlunugel. Mpeima. Bocka. Ctpoenue u cBoiictBa. Okcu- u
oKkCOKUCIOTHL. Kero-eHonmpHas TayTomepus. OnTuuecKasi U30MepHsl.
Yriesonsr  (caxapa). Monocaxapuasl. CTpoeHue, uU30Mepus,
cpoiictBa. Jlucaxapumel. [lommcaxapuabl (Kpaxmai, KIIETUATKa).
AMWHOKHUCIIOTHI. dusnyeckue u XUMHUYECKHE CBOMCTBA.
TTomunentuasl U OENKH.

3 cemectp

13.

[Ipenmer pusmueckoi
¥ KOJJTOMJIHOM XUMUM.
XnMudeckas
TEpPMOJIMHAMUKA U
TEPMOXUMHUS

[penmer ¢usnueckoit xumuu. Lenn u 3amaun. [IpakTuueckoe
npumeHeHre.  COBpEeMEHHbIE  METOAbl  MCCJIEI0BaHU.
3HaueHue mnpeaMmera B TexHojora. Pazzmensl ¢uznueckoit
XUMHH.

Tepmoxumusi. OCHOBHbIE TOHSATHS: cUCTeMa(BUABI), (¢a3a,
BHEUIHSS Cpella, COCTOSIHUE CHCTEMBI(BHUJIbI), IapaMeTpbl
CHUCTEMBI, TIpolecCc(BUABI), SHEPTUs, TEIUIOTa, paboTa. 3akoH
I'ecca. Xumnueckass tepmoanHaMmuika. PyHKIUU COCTOSHHS:
BHYTPEHHSISI SHEPTUs, SHTAIbIN, SHTponus, sHeprus ['nboca,
sHeprus ['enpMronbua. HyneBol, mepBelil, BTOPON U TPETH
3aKOHBI TEPMOJAUHAMUKH.

14.

DIIeKTpUYECKast
MIPOBOIUMOCTH
pacTBOpOB

PactBopb! anekTponnToB. CUIbHBIE U ClIa0ble DJIEKTPOIUTHI B
coBpemeHHor  TOJI.  DIeKTpONpOBOJHOCTH  PAaCTBOPOB.
VYnaenpHas 3JEKTPONPOBOAHOCTD, 3aBUCHMOCTh OT TPHUPOJIBI
BELIECTBA, PACTBOPUTEINA, TEMIEpPaTyphl, KOHIEHTpPALUU.
OKBUBaJICHTHAS JIEKTPONPOBOAHOCTh. KoHayKTOMETpHS.

15.

XuMHnyeckast KHHETHKA

XuMuyeckasi KUHETUKA. AOCOJIIOTHAs CKOPOCTh XMMHYECKHUX
peakuuii. OcHOBHOM  3akOH  KuHeTHKU. [lopsimoxk u
MOJIEKYJISIPHOCTh peakuuii. OCHOBHON 3aKOH KUHETHUKH IS
peakuuu 1-ro, 2-ro, 3-ro mnopsakoB. KoHcTaHTa ckopocTu
XMUMHUYECKON peakuuu, Mepuoj nonynpespaiieHus. Karamus,
O6uonorndeckuii karaau3. OTOXUMUYECKHE PEaKIUU.

16.

DIIEKTPOXUMHUS

OnekTpoxumuueckue mponecchl. CTpoeHHME W MEXaHH3M
00pa3oBaHUs IBOMHOIO 3JIEKTPHUYECKOTO CIOs. DJIEKTPOIHBIN
MOTeHLIHa, ypaBHEHUE Hepucra. DNEKTPOIbI u
raJibBaHHYECKHe JIIEMEHTHI. [ToTenunomeTpus.
l"anpBannueckas nens as u3mepenus pH.

17.

Bydepnbie cuctembl

Bydepubie pactBopel. CocTaB, mMOJIy4eHHE U CBOMCTBA.
Mexanusm Oydepnoro neiictBus. Pacuer pH Oydepnbix
pactBopoB. bBydepnas &Emkocth. buonoruueckoe 3HavYeHUE
Oy(hepHbBIX CUCTEM.

18.

KonnuratusHbie
CBOMCTBA pacTBOPOB.

KonnuratusHele cBoiictBa pactBopoB. Auddysus um ocmoc.
Ocmotuueckoe paaBneHue, 3akoH Baut-I'odda. [lonmwkenue
JIaBJIEHUs] HACBIILIEHHOIO Mapa pacTBOPUTEIIS HaJl pacTBOPOM,
nepBblil 3akoH Payns. IloBbllieHne Temmeparypbl KMIIEHUS U
NOHMKEHUE  TEMIIEpaTypbl KpUCTAJUIM3AallUd  PacTBOPOB,
BTOpoii 3akoH Payna. Kpuockomuss u 30ymimockonus.
[TpuMeHeHne KpHOCKOIMYECKOT0 METOA.

19.

HOBCpXHOCTHLIe
SABJICHHUA

[ToBepxXHOCTHBIE SBICHHS, UX MPHUYUHA U POJb. AncopOuus.
Ancopbent, ancopotuB. Buner amcopOrum. N3oTepmbl
ajcopbumu. AncopOuus Ha rpaHune r/tT. YpaBHeHus [eHpw,
Opeitnnuxa, Jlenrmiopa. AncopOuuss Ha TpaHHLE  XK/T.
[IpaBuna ancopOuuu U3 pacTBOPOB. AncopOIMs Ha IpaHULE
r/ . YpaBuenuss ['mu06ca, Iumxkosckoro. IlpumeHenue




a/ICOpPOIIMOHHBIX TPOIIECCOB.

20.

Kommougnoe
COCTOSIHUE BEIIECTBA

Komnmounnas xumus. JlucnepcHast cucrema, aucriepcHas (asa,
nucniepcuoHHass  cpeaa.  JwucnmepcHocts.  OcobGeHHOCTH
TUCTIEPCHBIX  (KOJUIOMJHBIX)  cucteM.  Kiaccudukanus
TUCTIEPCHBIX CHUCTeM. 30Jb. JInodwibHbIe, THOPOOHBIC
KOJIJIOUHBIE cUCTeMbl. KOH/IEHCAlMOHHBIE U TUCTIEPCHOHHBIE
METOJbl TIOJTYYEHHUS KOJUIOWAHBIX CHCTEM. [lonyuenue
10 (oOHBIX KOJJIOWAHBIX cucTeM. llomydenue mroduIBHBIX
KOJUIOWIHBIX ~ CHUCTeM.  MeToabl  OYHCTKH:  JHaju3,
SJIEKTPOIUATIU3, yABTPAQHIBTPALIHS,
ANEKTPOYAbTpaUIbTPALIUS, YABTPACHTPU(PYTUPOBAHUE.
Munenna.  MHtepmunemnspHaks  kuakocTb.  CrpoeHue
MUIIEIUTBL.

21.

CBo¥iCTBa KOJUIOUIHBIX
CUCTEM

MonexkynsapHO-KMHETHYECKUE CBOMCTBA. bpoyHnoBckoe
nsuxenue. Juddysusa, dnykryanus. OcMmoc, 0CMOTHYECKOE
JTaBJICHUE, MeMOpaHHOE paBHOBECHE JloHHaHa.
CeauMeHTALUS. Peosornueckue CBOMCTBA: BSI3KOCTB,
CTPYKTYpHasi BA3KOCTb, TEKY4€CTh, OJI3YYECTb.

Ontuyeckue  cBouctBa. PaccenBanme cBera.  Teopus
cBeropaccessuus Penes. Hegenomempus. Typobuoumempus.

Yaempamuxpockonus. Ilornoienue ceera.
DIIEKTPOKUHETUYECKHE
Dnekrpodopes.
CeIMMEHTAIUH.
Koarynsuuyst KoJIOUAHBIX CUCTEM. Y CTOMYUBOCTD
micrnepcHeIx cucrteM. CeaMMeHTalMOHHAS,
KOHJICHCAIlUOHHAsl YCTOMYMBOCTH. DAKTOPHI yCTONYMBOCTH.
Koarymsmus,
ruipodoOHBIX 30J1€i Mo IeHCTBUEM 31eKTpoauToB. [IpaBuio
[lyneue-T'apau. JluoTpornHbie psiabl.
Koarymsuust pactBopoB BMC. BeicanuBaHnue.

KOoaryJsinus. 3aluTHoe JiecTBUe pactBopoB BMC.

CBOMCTBA.
[Torenmman  mpoTeKaHwUs.

DIIEKTPOOCMOC.
IMToTennuan

arperatTuBHasd,

(bakTopbI KOaryJsiluu. Koarynsauus
[Topor koarymsmuu.

Bzaumnasn

4 cemecTp

22

OU3NKO-XUMUYECKUE
(MHCTpYMEHTAIbHbIE)
METOJbl  aHanmu3a  —
riiaBHasi 6a3a MaccoBOTO
XMMHYECKOTO aHaiu3a B
COBPEMEHHOM
arpo3KoJIOTUU u
CEJIbCKOXO03SHCTBEHHOM
MIPOU3BOJICTBE.

MecTo GU3NKO-XUMHUYECKOTO aHaIKM3a B O0IIETeOpEeTHIECKON
NOATOTOBKE  CHEUUAIMCTOB  CEIbXO3IPOU3BOACTBA U
arpo3kosoruu.OCHOBHbIE  OOBEKTHI  (PU3UKO-XUMHYECKOTO
aHaJiM3a B  CEJIbCKOXO3SIMICTBEHHOM  IPOU3BOACTBE U
arpoakosnoruu. TpeboBanus k MeToaM (U3UKO-XUMHYECKOTO
aHanuza, Ceszanneie ¢ ananu3oMm ocHOBHBIX (I'OCT, TVY) u
3arpsusaomux komrnonentoB (IIAK, MAY u 1.14.).

23

Knaccudukarus
ANEKTPOXUMUYECKUX
METOIOB.

HOTeHLII/IOMeTpI/IH. Cy'H_IHOCTB u AHAITUTUYCCKHUC
XapaKTCPUCTUKU METOJA. Cxema YCTpOﬁCTBa IMNOTCHIIMOMETpa
— HOHOMCECpaA. OO06nacThb IMPUMCHCHHU NMOTCHIUOMETPHYICCKOT'O
METOoJa. CYI_I_IHOCTB KOHAYKTOMETPHUYCCKOIro METOoaa, Cro
o0macTh NPpHUMCHCHUS. HpI/IHI_II/IHI/Ia.HBHaSI CXEMa
BHGKTpOJ'II/ITI/I‘-ICCKOI‘/’I SYCUKH U KOHAYKTOMCTPUYCCKOTO
MOCTaA.
BOHBTaMHepOMCTpI/IH.
XapPAKTCPUCTHUKHU MCTOIA.

CyIJ_IHOCTB u AHAITUTUYCCKHUC

24

Krnaccudukarus

CyliHOCTh ONTHYECKUX METOJIOB aHaidu3a. B3aumopeiicTBue




OIITUYCCKUX
aHajimu3a.

METOO0B

3JIEKTPOMAarHUTHOTO H3JIy4eHUs ¢ BemiecTBOM. OcCHOBHOE
NOHSATHE O CHEKTPAIbHBIX METOJaX aHajiu3a: aTOMHO-
OMUCCHUOHHAasA d)OTOMeTpI/IH IIJTaMCHHU, aTOMHO-
aIcopOIMOHHAs creKTpooTOMEeTpuUs pacTBOpOB,
JIIOMHHGCIIGHTHI)Iﬁ aHaJIn3. OcHoBHOE IIOHATHEC (6]
pedpaKTOMETPUIECKOM U TOJSPUMETPUICCKOM METOJaxX
aHaIM3a.

25

AncopOnmoHHas
cnekTpodoToMeTpHs
pacTBOpPOB.

CymHocTh MeT0/1a.3aKOHBI MOIJIONIEHUs cBeTa (3akoH byrepa
— Jlambepra — Bapa). CnekrpodoToMeTpust 1 KOJIOPUMETPHS,
ux ocoberHHoctr. OOmME aHATUTUYECKUE XaAPAKTEPUCTHKH
METO/1a. [IpuHnMnuanbHbIE CXEMBI yCTpOKHCTBa
CeKTpo(HOTOMETPOB U (HOTODITEKTPOKOIOPUMETPOB.

26

CrexTpalibHble  METObI

aHaJImu3a.

ATOMHO-?MHUCCHOHHasi (OTOMETpUs IUIAMEHH. OMUCCHUS
KBAaHTOB WM3JIyYEHUS - OCHOBHOM AHAIIMTHYECKUU CUTHAJI O
OpUpoJie U  KOJMYECTBE  BeUIecTBA.  AHaJIUTHYECKas
xapaktepuctuka wmetona ADC: mnpeaensl OOHapyKeHUs,
YyBCTBUTEIBHOCTh, TOYHOCTh. llpuHUUMNUManbHas cxema
npubOpoB  JUid  ONPENENIEHUS  DJIEMEHTOB  METOAO0M
doromerpun miuameHu. OO6MacTh MPUMEHEHHS METOJa.
ATOMHO-aIcCOpOITMOHHAs ~ crieKTpodoTMeTpus.  AncopOrus
aTOMaMU OIpeNIesIeMbIX YYacTKOB CIEKTpa — OCHOBHOMU
AQHAIUTUYECKUI CUTHAJ O MPUPOJIE U KOJIMUYECTBE 3JIEMEHTA.
AToMM3alusi  UCCIEQYyEeMbIX  BEIIECTB B  aTOMHO-
aacopOunoHHOM  aHanu3ze. OCHOBHBIE  aHAIUTUYECKUE
xapakTepucTuku wmetoga. OOnacTb NpPUMEHEHHS METOJa.
[IpuHIIMTIMANBEHAS cxema yCTpOMCTBa aTOMHO-
a7ICOPOITMOHHBIX CIIEKTPO(HOTOMETPOB.
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Xpomatorpadus KaK
METOJl  pasfeicHus |
aHaJM3a BEIECTB.

O06mrass  Teopusi  XpOMATOrpaguUEcKoTro  pas/eicHUsI.
Krnaccupukanust ~ xpomarorpaguueckKux  METOJIOB IO
arperaTHOMy COCTOSIHHIO TIOJIBDKHOW W HEIOJBWXHOHU (ha3.
Kiaccudukanust xpomarorpaguueckKux METOAO0B IO TpeM
NpPU3HAKAM: arperaTHOMy COCTOSHUIO (a3, 1Mo MexaHu3My
nporecca pasfelieHus W IO CrocoOy BEACHHUs Tpoiiecca
pazaenenus. [lnockoctHas xpomarorpadus

28

l'azoBass W KUIKOCTHAs
xpoMarorpadus

Buapl razoBoit  xpomarorpadum M HX OCOOCHHOCTH.
WNnentudukanus U KOJIMYSCTBEHHOE OIPECIICHUE BEIECTB
MeronoM ['X. IlpuHnunuanbHas cxema yCcTpoMCTBa ra3oBOro
xpomatorpada. OCHOBHBIE TUIIBI IETEKTOPOB, UCIOJIB3YEMBIX
B Ta30BbIX XxpomaTtorpadax. OCHOBHBIE BHIBl KOJIOHOK,
HacaZok (aacopOEHTOB) M HEMOJBIKHBIX JKHIKHX (ha3.
OO06nacThb MIPUMEHEHHUS ra3oBoOi u JKHJIKOCTHOM
xpomaTtorpauu B CEeNbCKOXO3SHCTBEHHOM MPOHU3BOJCTBE U
arpolKoJoruu. Buapl skxuakocTHOU xpomarorpaduu. Beicoko
s dexTrBHas KuAKocTHas xpoMaTorpagpus (B2KX).




4.2. Pa3aesnl TUCHUILINHBI M BUABI 3aHATHH

Ne HanmenoBanue pasnena Jlexumonnoro | CeMuHapCKOro CP Bcero,
/11 JUACIUTIIHHEI THIIA THIIA 4acoB
1 cemectp
1 | Beegenue. OCHOBHBIE 3aKOHEL U 2 4 6 12
ITOHATHS XUMHUHN
2 | XuMndeckast KHHETHKA U 2 4 6 12
XHUMHUYECKOE PABHOBECHE
3 | Crpoenue aroma. [Tepuommdeckas 2 - 8 10
cucteMa anemenToB J[. M.
MenpeneeBa
4 | XuMudeckas CBSI3b U CTPOCHHE 2 - 8 10
MOJIEKYJT
5 | PactBopsl 4 8 8 20
6 | OxkucnuTenspHO- 2 4 6 12
BOCCTAHOBHTEJIbHBIC PEAKIINU
7 | KoMmmiekcHble coeqUHEHNS 2 4 8 14
8 | Xumuueckas uneHTHPUKANS - 8 10 18
2 ceMecTp
9 | Teopernyeckne OCHOBBI 2 - 4 6
OPraHN4eCcKOr XUMHH
10 | YraeBonopoabl 4 4 6 14
11 | IlpowusBoaHBIE YIIEBOAOPOIOB C 6 16 16 38
OJTHOU (DYHKIIMOHAIILHOM TPYIITON
12 | TlpupoanHsie coeTMHCHUS 4 14 14 32
DK3aMeH - - - 18
3 cemectp
13 | IIpeamer pusznyuecKoOi U 2 - 7 9
KOJJIOMIHOM XMMHU. XHMHYeCKas
TEPMOIUHAMHMKA ¥ TEPMOXHUMHUS
14 | DnexTpuyeckas MPOBOIUMOCTD 2 4 4 10
pPacTBOpPOB
15 | Xumuueckass KWHETHKA 2 4 5 11
16 | DuexTpoxumus 2 4 4 10
17 | BydbepHbie cucteMsl - 4 4 8
18 | KosmuraTuBHBIE CBOMCTBA 2 4 5 11
PacTBOPOB.
19 | IToBepxHOCTHBIC SIBICHUS 2 4 4 10
20 | KommonmHoe COCTOSIHUE BEIECTBA 2 4 4 10
21 | CsoiicTBa KOJJIOMIHBIX CHCTEM 2 4 23 29
4 cemecTp
22 | OU3UKO-XUMUYECKHE 2 - 6 8
(MHCTpYMEHTAJIbHBIE) METO/IbI
aHajan3a
23 | Knaccuduxanus 2 8 8 18
AIIEKTPOXUMUYCCKUX METOJIOB
24 | Knaccuduxanus OINITUYECKUX 2 4 6 12
METO/IOB aHaIKM3a
25 | AncopOunoHHas 2 6 8 16

CIEKTPOPOTOMETPHS pACTBOPOB




26 | CekTpaJibHbIC METO/IbI aHAJIHM3a 2 - 6 8
27 | Xpomarorpagus ~ Kak ~ METOJX 2 4 6 12
pa3aesieHus U aHAJIN3a BEIECTB
28 | T'azoBas u JKUJIKOCTHAsI 2 6 8 16
xpomarorpadus
DK3aMeH 18
Wroro: 62 126 208 432
4.3. 3aHsATHSI CEMHMHAPCKOIO THUIIA
No
Ne pazpena
n/m Tema TpynoemkocThb
UCIAILINHEI (dac)
1 cemectp
1. 1 [IpaBuna paboThl B XMMHUYECKOH JIaOOpaTOPHH. 2
Texnuka mabopaTopHbix padbot. O6opynoBaHue U
XHUMHYECKas OCY/Ia.
2. 1 Kraccel HeopraHmueckux coeMHeHHH 2
3. 2 XHUMHYECKOE paBHOBECHE 4
4. 5) [IpuroroBieHne pacTBOPOB pa3INnyHON 4
KOHIICHTPAIUN
5. 5 DIEKTPOTUTHIECKAS JTUCCOIHAITHS 4
6. 6 OKHCIIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKITHH 4
7. 7 KoMmiekcHble coenuHEHUS 4
8. 8 KauecTBeHHbIl aHanus 4
9. 8 KonunuecTBeHHbIH aHanu3 4
2 ceMecTp
10. 10 Henpenenbubie yrieBoopoasl. OyHKITMOHATLHBINA 2
aHaJIM3 Ha KpaTHbIE CBS3H
11. 10 KadecTBeHHBIN (PyHKIIMOHAIBHBINA aHATIU3 HA 2
apOMaTHYeCKOe KOJIbIIO
12. 11 KadecTBeHHBIN (PyHKIIMOHAIBHBIA aHATIU3 2
rusipokcrcoeMHeHuid. CriupThl
13. 11 KauecTBeHHbIN (QYHKIIMOHATBHBIN aHAINU3 2
TUAPOKCUCOETMHEHHH. DEeHOJIbI
14. 11 KauecTBeHHbIN (QYHKIIMOHATBHBIN aHAINU3 4
KapOOHUJIbHBIX COSAMHEHUN
15. 11 KapOoHOBBIE KUCTOTHI 4
16. 11 AMUHBI. AMUAIBI KUCJIOT 4
17. 12 I'mapokcuKuCIOTHI 2
18. 12 CBoJicTBa XMPOB U MbLIA 4
19. 12 VYraeBoasl 4
20. 12 AMMHOKUCIOTHI. benku 4
3 cemecTtp
21. 14, TexHuka 0€30MacHOCTH. Konaykromerpus. 4
Omnpenenenue CONIECONIEpPIKaHUA  MOJIOKa U
MUHEPAIBHBIX BOJ, (U3UKO-XHMHYECKUX KOHCTaHT
pacTBOpOB KOHAYKTOMETPUYECKUM METOJIOM.
Omnpenenenre KOHIEHTPALUU KHUCIOTHI METOAO0M
KOHJIYKTOMETPHUYECKOTO TUTPOBAHMSL.
22. 15. Kunernka xumuueckux peakumil. OmnpeneneHue 4




nopsi/Ika W KOHCTAHTBl CKOPOCTH XHMHYECKOU
peaxkuuu.

23.

16.

DIEKTPOXUMHUSL. Komnencarmonnas cxema
mmepenus: DJIC. Tlorenunomerpusi. OnpeneneHue
pH pacTBOpOB npH MOMOIIM CTEKJIIHHOTO 3JIEKTPOJa.
OrmpeneneHre KOHIEHTpAIMM KHUCIOTHI METOJIOM
IMMOTCHIUOMETPHUICCKOI'O TUTPOBAHU S

24,

17.

H3yuenue CBOICTB OydepHBIX  PacTBOPOB.
Omnpenenenue 0ydepHO EMKOCTH.

25.

18.

Kpuockonus. TexHuka paboTbl ¢ TEPMOMETPOM
bexmana. Onpenenenue OCMOTHYECKOU
KOHIIEHTPALIMA U OCMOTHYECKOTO JIaBJICHHSI pacTBOpa
KPHOCKOIIMYECKUM METOJIOM.

26.

19.

Ancop6uust u3 pactBopoB. OnpezesieHue KoJIn4ecTa
a7IcOpOMPOBAHHOM YKCYCHOM KHCIIOTHI
AKTUBHUPOBAHHBIM yriieM (1 Tophom).

27.

20.

[Toryuerne W CBOWMCTBAa KOJUIOMJHBIX CHCTEM.
Onpenenenne 3apsia KOJUIOUTHBIX YaCTHII.

28.

21.

Koarymsiuust  ruipodoOHBIX KOJIJIOUJTHBIX CHUCTEM.
Koarymsiuust ruapoduibHBIX KOJUIOUAHBIX CHCTEM.
OmpeneneHne  MOPOroB  KOAryJsIUU  30JIEH.
ammrtHOe nercteue [TAB.

4 cemecTp

29.

23

1.Pu-metpus. Omnpenenenue KoHuUeHTpanuu H+-
WOHOB B BOJHBIX Ha pactBopax pH-merpe
Myneturect UTTJI-301.

2.Nonomerpus. Onpenenenne NO3- HOHOB B BOJHBIX
pacTBopax Ha HOHOMETpPE YHUBEpcabHOM DB-74.

30.

23

Konnykromerpuieckoe ompeieNieHre oOmiero
COJICpKaHUs COJICH B BOJIC U MOYBE.

31.

24

Pedpaxkromerpust

32.

25

l.®oTtomeTpusi. VcranosneHue 3aBHCUMOCTH
ONTHYECKOH TIIOTHOCTH (A, B) OT JJIMH BOJTH BOAHBIX
pacTBopax XxpomaTa Kalus U Cyib(ara MeIu.
2.doromeTrpust u CHEKTpO(HOTOMETPHS.
YcraHoBiIeHHE 3aBUCHMOCTH ONTUYECKOMN IIJIOTHOCTH
(A, bB) OT KOHUEHTpalmMM XpoMara KaJwus.
IToctpoenne  kaymOpoBouHOTO  rpaduka U
omnpenenaeHus xpomara kanus Ha npuoopax KOK-2 u
Cd-46.

3.doromeTpust u CHeKTpodoTOMETpHUS.
OnpeneneHre KOHIEHTpALlMM XpoMmaTa Kalus B
BOJIHBIX pacTBopax Ha npubdopax KOK-2 nu CP-46 ¢
MCTOJIb30BaHUEM KaTHOPOBOYHBIX IPa(UKOB.

[ep}

33.

27

1.bymaxnass xpomarorpapus (bX). Paznenenue
Kpacurenen merogoMm bX.

2.TonkocnoitHas xpoMatorpadus (TCX).
Omnpenenenne JJIB® (muxnodoca) B xiopodoce
meronom TCX.

34.

28

I"azo-xuaxocTHas xpomarorpadus (IKX).
OmnpeneneHre BpeMeHU yJepKUBaHUE U KOJINYECTBA
JJIB® B npobe. Onenka 3pPeKTUBHOCTH KOJIOHKH,




pacuetsl BOTT u N.
35. 28 Bricoko addexTrBHAs KUIKOCTHAS XpoMaTorpadus 2
(BOXKX).

OmpeneneHue apoMaTHYECKUX —YIIIEBOJOPOIOB B

BOJIC U DKCTPAKTAX U3 IHUILIEBBIX IPOAYKTOB METOIOM
BOXX.

Hroro: 126

4.4, IlpuMepHasi TeMAaTHKA KyPCOBBIX IPOEKTOB (pador) - ne npedycmompeno OIIOI1.

5. Opranusanusi cCaMoCTOAITEIbHON PadoThI 00y4AIOIIUXCH M0 AUCHHUILINHE

5.1. Tunsl caMoCTOATEILHOM PadOTHI €€ KOHTPOJIb

Tun camocTosiTeIbHON PadoThI ®dopma o0yueHus Tekymuii KOHTPOJIb
OYHas

[IpopaboTka maTepuana JeKUUH, 104 TECTUPOBaHUE

MOJITOTOBKA K 3aHATHUSIM

CaMOCTOSTEIbHOE U3YUYEHUE TEM 15,5 TECTUPOBAHUE

KoHTpospHBIE pabOTHI 64,5 cobecenoBanue

Pedepar 24 3amuTa
BCET0 YacoB: 208

5.2. Y4eOHO-MeToquYecKre MaTePUAJIbI 1JIsl CAMOCTOSITEILHOI padoThI:
1. Kpumradouu, B. . ®uszuko-xumudeckue Metonsl uccienoBanus / Kpumraposuu B.U. -
Mocksa :JlamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - Tekct : snexrponssiid. - URL:
https://znanium.com/catalog/product/513811
2. JlaGopaTopHbIil MpPaKTUKYyM IO HEOPraHMYEeCKOW U AaHAJIUTUYECKOW XUMHH: Yy4eOHO-
Meroaudeckoe nocodbue / cocraBurenu JI. H. bapabanmukosa, O. B. Peibauyk. — Tromens: ['AY
Cesepnoro 3aypanbs, 2021. — 92 c. — Tekcr: 2nekTpoHHbBIN // JIaHb: 3J€KTPOHHO-OMOIHOTEYHAs
cuctema. — URL.: https://e.lanbook.com/book/208430
3. Ilpaktukym mno opranumdeckoid xumuu. Yactel: ydeOHO-MeTOIUUEcKOe MMocoOue / aBTOPbI-
coctaButenu: Kozen E.I'., bapabanmuxosa JI.H. Tromenn: 'AY Ceepnoro 3aypanbs, 2020. 168 c.
https://e.lanbook.com/book/157120
4. Poibauyk, O.B. Heopranuueckas ¥ aHaauTHYecKas XMUMHUA: y4eOHO-MeToAMvyecKoe nocodue. /
O.B. Pribauyk, H.A. Bonkosa / Tromens: 'AY Cesepnoro 3aypanbs, 2018. 77 c.
5. OU3MKO-XMMHYECKHE METOIbl aHanu3a (MCCIeNOBaHUsS) : yuyeOHO-MeToAuYecKkoe mocobue /
coctraButenu E. B. Kopotkas [u np.]. — Kemeposo : KemI'Y, 2019. — 168 ¢. — ISBN 978-5-8353-

2339-5. — Tekcr : smekTpoHHBIN // JlaHb : 2JIEKTpOHHO-OMOMMoTe4yHass cuctema. — URL:
https://e.lanbook.com/book/134329

6. Xumus: yueOHO-MeToquueckoe nocobue / aBrop-coctaBurenb B. E. PazmanoBa. — TroMmeHb:
I'AY Cesepnoro 3aypaibs, 2019. — 100 ¢. — ISBN 978-5-98249-114-5. — Tekcr: 371eKTpOHHBI# //
Jlanb: snekTpoHHO-OMONIMoTeuHass cucrema. — URL: https://e.lanbook.com/book/131641) —

Pexum AOCTYIA: IJIs1 aBTOPU3. MOJIb30BaTEICH

5.3. Tembl, BLIHOCHMbI€ HA CAMOCTOSITE/ILHOE H3yUYeHHe:
1 cemecTp
1. 'maponu3 conei, TUIBI THAPOJIN3A.
2. PactBopsl HeanekTpoauToB. Ocmoc. Auddysus.
3. Hamucanue OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIMNA METOIOM MOTYPEaKIIHA.
4. I'paBUMETPUYECKUN aHAIN3.


https://e.lanbook.com/book/208430
https://e.lanbook.com/book/157120
https://e.lanbook.com/book/131641

2 cemecTp
. ThIbl 1 MEXaHU3MBI XUMUYECKUX PEAKLIMM B OPraHUYECKON XUMUH.
. JluenoBsie yrineBoiopobl. [lonumepusanusa nueHos. Kayuyku.
. [luknoankansl. MeToAbI IOJIydEHUsl, XUMUYECKHE CBOMCTBA. IIpuMeHeHue.
. Amupl. MeToapl oay4deHus, XuMu4deckue cpoicta. [Ipumenenue.
3 cemecTp
. 3axoH ['ecca u ero cieacTBus
. OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIUHN U TOTEHIIUAJIbI B IOUBAX.
. NonooOmenHas ancopOuusi.
. CBoOO1HAs M CBSI3aHHAS BOJA B KOJUIOMAX.
4 cemecTtp
1. OOGmas aHanUTHYECKash XapaKTePUCTHUKA Tra30XpoMaTo-rpaduaecKoro MeToa.
2. Busipl KOJIOHOK, HAOMBOK M 3J1F0eHTOB B BOXKX.
3. TlpuHnunuanbHas cxema YCTPOWCTBAa BBICOKO aBTOMATH3UPOBAHHBIX MHUKPOKOJOHOYHBIX
YKUJKOCTHBIX XpoMaTorpados.

A O0ODN—
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5.4. Tembl peepaToB:
1 cemectp
. lllemoyHbIe U MIETOYHO3EMEITbHBIC METAIITBI.
. 'mnpuael meTaminos.
. du3nUYecKue ¥ XUMUYECKHE CBOHCTBA METAIIJIOB.
. PacnpocTpanenue, noixy4yeHue, CBOMCTBA U IPUMEHEHHUE XIIOPA.
. CoJsiHast KUCIOTA U €€ COJIN.
. Kucnoponnsie coenrnaenus xjaopa.
. Bpom, pacnpoctpanenue, norydeHue, CBOMCTBA, MPUMEHEHHUE.
. Mon, pacnipoctpanenne, mojiydeHune, CBOHCTBA, IPUMEHEHHE.
. KpeMHuwii B ipupoje, CBOMCTBA, MPUMEHEHHUE.
0. Pacripoctpanenue B mpupojie, MoIy4eHHne, CBOMCTBa, MPUMEHEHHE YIIIepoa.
1. ®uznyeckue u XUMHYECKUE CBOICTBA a30Ta. CTpoeHue MOJIEKyI a30Ta.
12. Oxcunsl azora.
13. A3oTHas KHCTIOTa U €€ COJIU.
14. BogopoaHbie COeTUHEHHS a30Ta.
15. AzoTHbIe yaoOpeHusl.
16. Pacnipoctpanenue B mpupoe, NoJydeHHe, CBOICTBA, IPUMEHEHHUE CEPbI.
17. Okcup cepsl (1V) u okeup cepsr (V).
18. CepHas kuCIOTa U €€ XUMUYECKHE CBONCTBA, IPUMEHEHHE.
19. Cepnas KuCIIOTa U €€ COJIH.
20. Pacnipoctpanenue pocdopa B mpupoie, 3HaUYCHHUE.
21. Munepanbhbie GpochopHbIe YI0OpEHHUS.
22. IIpou3BOACTBO MPOCTOTrO U ABOMHOTO cynepdocdara.
23. Oprannyeckre peareHThl B XUMHUYECKOM aHaIU3e.
24. KoMILUIeKCHBIE COSIMHEHUS B XMMHUECKOM aHalu3e.

PP O0ONO O, WDN P

3 cemecTp

1. 3HayeHue KOJUIOUTHBIX CUCTEM B ()YHKLIIMOHUPOBAHUHU KJIETKU U LIEJIOCTHOTO OpraHu3Ma.

2. OcMocC, 0CMOTHYECKOE JIaBJIEHUE B OCYIIECTBICHUN (YHKIMI )KHBOIO OpraHu3Me B HOPME U
IIPU MATOJIOTHH.

3. Aucddysus u ee 3HaueHre B 0OMEHe BelecTB ¥ (PyHKIIMOHUPOBAHHUHU KUBOTO OPraHU3Ma.

4. Bbydepusie cuctembl. OCHOBHBIE XapaKTEPUCTHKU U CBOHCTBA. MeXaHH3M JAEHCTBHUS H
OMOJIOrMYECKOE 3HAUEHHE.

5. CoBpeMeHHbIE MPEJICTABICHHS O CTPOEHUH JHCIIEpCHOM (ha3bl KosutongHo# cuctemsl 1 BMC.



6. 3aBHCHMOCTb OCHOBHBIX CBOWMCTB JUCIHEPCHBIX CHUCTEM OT OCOOEHHOCTEH OpraHu3aluu
JMCTIEPCHOM (pa3bl.

7. OcHOBHBIE CBOHCTBA TUAPO(HOOHBIX KOJUIOUIHBIX CUCTEM.

8. OcnoBubIe cBoiicTBa BMC.

9. CpaBHHTENbHAS XapaKTEPUCTHKA KOJUTOUMAHBIX cucteM 1 BMC.

10. Kuakocts 1 Boja. OCHOBHBIE XapaKTEPUCTUKUA U OMOJIOTHYECKOE 3HAYCHUE.

11. CoBpeMeHHBIE ITPEICTaBICHUS O TEOPUH PACTBOPOB U IIPOLIECCE PACTBOPEHUS.

12. Uctunnsie pactBopsl. OCHOBHBIE CBOMCTBA U 3HAUCHHE.

13. BpoynoBckoe nBuxenue. CyTb U 3HaUeHUE I HYHKIMOHUPOBAHUS )KUBOTO OPraHU3Ma.

14. CpaBHUTENbHAS XapAKTEPUCTHUKA ONTUYECKUX CBOMCTB AUCIIEPCHBIX CUCTEM.

15. CpaBHUTEIbHAS XapAKTEPUCTHKA KHHETUYECKUX CBOMCTB AUCIIEPCHBIX CUCTEM.

16. 3aBUCHMMOCTh OCHOBHBIX XapaKTEPHCTUK JHUCIEPCHBIX CHUCTEM OT pa3Mepa YacTHII
JTUCTIEPCHOM (ha3bl.

17. OOmias xapakTepucTHKa OETKOBBIX PACTBOPOB.

18. TloBepxHOCTHBIE SBIICHHS KaK CBOMCTBA JWCIIEPCHBIX CHCTEM. bHOJIOTHYecKoe 3HaueHHE
MTOBEPXHOCTHBIX SIBJICHUH.

19. DnexTpodopes — CyTh MeTO1a, MPUMEHEHHE U 3HAUCHHE.

20. 3apsiq yacTHIBI UCTIEPCHOM (Dasbl U ero 3HaYeHHEe B PYHKITMOHUPOBAHUH KIIETOK.

21. OcHOBHEIE CBOWCTBA OEJTIKOB M MIX 3HAUEHHE B )KU3HENEATSILHOCTH OpTaHU3Ma.

22. CpaBHUTETbHAS XapaKTEPUCTHKA OCHOBHBIX CBOMCTB JICIIEPCHBIX CHCTEM.

23. JluctiepcHbIe CUCTEMBI — OCHOBHBIC TIOHSATHS, THITBI M UX 00IIast XapaKTepUCTHKA.

24. buonormueckoe 3HaueHHWE cocTostHMK KoiutoumgHbix cucteM — 30JIb u T'EJIb. Cyte u
MEXaHU3M CTapEHUs KOJIJIOUAHBIX CHCTEM.

25. AKTuBHas peakuus cpenbl. buonornueckoe 3HadeHUE U METO/IbI OTIPE/IEIIEHUS.

26. Tepmoxumusi. OCHOBHBIE 3aKOHBI U CJICICTBUS B OMOJIOTHH.

27. TepMoIMHaMHKa B CYIIECTBOBAaHUN OMOJIOTHYECKUX CHCTEM.

28. AKTUBHAas peaklys Cpe/ibl B pa3BUTHU NATOJIOTUYECKUX COCTOSTHUN )KMBOTO OpPraHU3Ma.

29. OcMOTHYECKOE IaBJICHUE B Pa3BUTUH NATOJOIMUYECKUX COCTOSHUI KUBOTO OPraHu3Ma.

30. 3navyeHune GU3NKO-XUMUUYECKHUX SBJICHUHA B ()YHKITMOHUPOBAHHUH KJIECTOUYHBIX MEMOpaH.



6. @oHI OLEHOYHBIX CpeacTe Jisd IPOBEACHUS HpOMe)l(yTO'lHOﬁ arrecranmuu
oﬁyqammnxm no JTMCHMIIJINHE

6.1 Hepeqeﬂb KOMIIeTEHIINIA H OLIeHOYHBIE cpeacrea MHAMKATOpPAa JOCTUKCHHUA

KOMIIeTEeHI M
Koo WNunukarop [Iepedyens muiaHupyemMbIX HanmenoBanue
Komne- JOCTHKECHUS pe3yabTaTOB OOYIEHUS 110 OLIEHOYHOI'O
menHyuu KOMIIETECHIINU JUCLUTIIINHE CpesncTBa
3Hamb.

- OCHOBHBIC IIOHATUS U 3aKOHBI XUMUH,
- MCTOJbI aHaAJIN3a XUMHUYCCKHUX

HPOILIECCOB;
ymemb:
= O6T)HCH$ITB CYIIHOCTb XUMHUYCCKUX
U-4onk-1 IMpumensier TIpOLeccos,
OCHOBHBIC TIOHSTHS I - HCIIOJTB30BaTh TEOPETHUECKHE Tect
3aKOHBI XM 3HAaHHA U IIPAKTUYCCKHUEC HABBIKU, 3K3aMeHaHI/IOHHBII>'I
9
OIIK-1 JIEMOHCTPUPYET IIOJIyYEHHBIE IIPU U3YYEHUH ouner
MOHUMaHUe XuMHudeckux | AMCHIHIUIHHBL,
HPOILIECCOB B 00JIACTH - 6n1ademb:
HpO(i)eCCHOHaHBHOﬁ - OCHOBHBIMHU HaBBIKaAMH O6paIIIeHI/I$I C
EATETBHOCTH 71a60paTOPHBIM U TIPUOOPHBIM
obopynoBaHueM;
- METOaMHU XUMHYECKOTO aHAIN3a JUTs
MIOCJIEAYIOIIETr0 ero UCIIONb30BaHUS B
npodecCHOHALHON JIESITETBHOCTH.
6.2. llIkaabl oeHUBAHUS
Il kaJsia oneHMBaHMsI YCTHOI'O 3a4eTa
OneHka Onucanue
0OyJaroIIUICsA CaMOCTOSITEIBHO PEIIaeT IOCTABICHHBIC 3a/aud, KCIOJb3ysS BECh
apceHall UMEIOIINXCS 3HAaHUW, YMEHHI U HABBIKOB; YMEET OLICHUBATh, aHAIIM3UPOBATh
u o0000marp, nAenarb BBIBOJABI 10 pe3ylbTaTaM COOCTBEHHOW [ESTENbHOCTH,
3ayTeHo | 0Oydaroluiicsi Ha BBICOKOM YPOBHE CIOCOOEH HCIOJb30BaTh 3HAHUA O CTPOCHHUH
BEIIECTBA, MPUPOAEC XUMHYECKOW CBS3M B Pa3IMYHBIX KJaccaX XUMHYECKHX
COCJIMHEHUHN JJIsi TOHUMAHHUS CBOWMCTB MaTE€pUaJOB M MEXaHU3Ma XUMHYECKHUX
MPOLIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MUPE.
oOyuaromuiicss JOmMycTun TpyOble OIMMOKM W HE MOT MPHUMEHUTH TOJTy4YEHHBIE
3HAHMS JJIs pelleHus (BBIOJHEHUs) MOCTABICHHON 3ajaun (3alaHusi), 000CHOBAThH
He MpUMEHSeMbIEe TOJOXKEHHUS; OOYyJalolmUMics Ha HU3KOM YpPOBHE CIOCOOEH
3auTeHo | MCIOJIb30BAaTh 3HAHHMA O CTPOEHUU BEUIECTBA, IPUPOAEC XUMHUYECKOHW CBA3U B

PA3JIMIHBIX KJIACCaX XUMHUUCCKUX COCIUMHEHUHN 711 IIOHHMaHMs CBOMCTB MaTcpurajoB
U MEXaHU3Ma XUMHWYCCKUX MMPOLECCCOB, MPOTCKAOIIUX B OKPYKAOIIEM MUPC.




IIsTHOANILHAS IIKAJIA OLICHUBAHUS YCTHOI'0 3K3aMEHa

Orenka

Onucanue

OneHka «OTIMYHO» BBICTABISAETCS 00YYaroIIEMYCs, €ClIM OH TIyOOKO M HPOYHO
YCBOMJI IPOTPaMMHBIA MaTepuaj, HWCYEPIbIBAIOIIE, IOCIEI0BATEIbHO, YETKO U
JIOTUYECKH CTPOMHO €ro M3J1araeT, yMEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH,
CBOOOJHO CIIpaBiseTCs C 3a/JadaMM, BOIPOCAMU U APYTMMHU BUAAMU IPUMEHEHUS
3HaHUH, MPaBIJILHO 00OCHOBBIBAET MPHHSTOE PEIICHHE, BIaJICeT Pa3HOCTOPOHHUMHU
HaBbIKaMU UM IPUEMaMH BBITIOJIHEHUS IPAKTUYECKUX 3a/1a4.

OreHKa «XOpOIIO» BBICTABISIETCS OOy4YarOIIeMycsi, €CIM OH TBEPIO 3HAeT
MaTepuall, TPaMOTHO M MO CYIIECTBY H3jaracT €ro, He JOMyCKas CYIIECTBEHHBIX
HETOYHOCTEM B OTBETE Ha BOIIPOC, TMPABUJIBHO IIPUMCHACT TCOPETHYCCKUC
MOJIOKEHHSI TPH  PEIICHWH TPAKTHYECKUX BONPOCOB W  3ajad, BIIaJeeT
HGO6XOILI/IMBIMI/I HaBbIKaMU U IPUEMaMH UX BBITIOJTHCHUSA.

OneHka «yIOBJIETBOPUTENIBLHO» BBICTABISAETCA OOYYAIOEMYCs, €CIM OH HMEET
3HAHMS TOJBKO OCHOBHOIO MAaTrepHaja, HO HE YCBOWJ €r0 JAETaleH, NOIyCKaeT
HETOYHOCTH, HEJOCTATOYHO NPaBHIIbHBIE (DOPMYIUPOBKHU, HAPYIIECHUS JIOTHUECKOMN
MIOCJIEA0BATEIBHOCTH B  M3JI0)KEHHH IIPOrPAMMHOIO MaTepHalia, WCHBITBIBAET
3aTpyJHEHUS MPU BBITOJHEHUH MTPAKTHUYECKUX padoT.

OneHka «HEyIOBJIETBOPUTEILHO» BBICTABIAETCS OOydarolmeMycs, KOTOpbI He
3HAeT 3HAUYUTEIHHON YacTH MPOTPaMMHOIO MaTepHala, JOMYyCKAaeT CYIeCTBEHHbIE
OLIMOKHU, HEYBEPEHHO, C OOJBIINMHU 3aTPYIHEHUSMHU BBINOJIHAET MPAKTUYECKUE
pabotel. Kak mpaBuio, olieHKa «HEYJOBIETBOPUTEILHO» CTaBUTCS 00y4aromuMCs,
KOTOpbIE HE MOTYT MPOJOJIKUTH 00ydeHre 0e3 JOMOJHUTEIbHBIX 3aHATUN

IIIka/1a OeHUBaHUSI TECTUPOBAHMS HA IK3aMEHe

%o BBINOJIHEHNS 3aaHUA Bana no 5-0aabH0H cucreme

86 — 100 5

71-85

4
50-70 3
2

Mmenee 50

IllkaJia oneHMBaHNs TECTUPOBAHMS HA 3a4eTe

% BBINOJHEHNS 3aJaHUS PesyabTar

50 - 100 3a4TEHO

MeHee 50 HC 3a4TCHO

6.4. TUNOBbIE KOHTPOJILHbIE 3aJaHUS HJIN UHbIE MATePHAJIbI:
YKa3aHbl B IPUJIOKEHUH 1.




7. IlepeyeHb OCHOBHOW M JOMOJHUTEILHOW Y4eOHOUW JUTEpPaTypbl, HEOOXOAUMOM
JJI5l OCBOEHMS THCIUTITHHBI
a) OCHOBHasl IUTEpaTypa
1. 'enspman, M. U. Kommounnast xumust : yueOnuk / M. U. I'ensdpman, O. B. KoBanesuy, B. I1.
KOcrtparoB. — 6-¢ m3x., crep. — Cankr-IlerepOypr : Jlanp, 2017. — 336 ¢. — ISBN 978-5-
8114-0478-0. — TexkcT : anmexkTpoHHbIH // JIaHb : AneKkTpoHHO-O0nbmmoreynas cucrema. — URL:
https://e.lanbook.com/book/91307 — Pesxum mocTyma: i aBTOPH3. [0JIb30BATEIICH.
2. I'pann6Gepr, N. U. Oprannyeckas xumus : yueonuk / M. U. I'pannbepr, H. JI. Ham. — 9-¢
u3n., crep. — Cankr-Ilerepoypr : Jlamp, 2019. — 608 c¢. — ISBN 978-5-8114-3901-0. —
Texct :  amekrponsblii /  JlaHb:  3nmekTpoHHO-OMONMMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/121460 — Pexwm qocTyna: Uit aBTOPHU3. TTOJIb30BaTEIICH.
3. Eropos, B. B. Heopranuveckasi u aHaTuTHYEeCKast XUMUS. AHATATHYCCKAsT XUMHUS © YISOHUK /
B. B. Eropos, H. 1. Bopo6seBa, U. I'. CunsecrpoBa. — Cankt-IlerepOypr : Jlanp, 2022. —
144 ¢. — ISBN 978-5-8114-1602-8. — Tekcrt : aneKkTpoHHBIM // JlaHb : 3JIEKTPOHHO-
oubnmuoreuynast cucrema. — URL: https://e.lanbook.com/book/211559 — Pexum poctyna: mis
ABTOPU3. MOJIb30BATEIICH.
4. Eropos, B. B. O0mas xumus : ydeOHuk s By3oB / B. B. EropoB. — 2-e m3a., crep. —
Cankr-IletepOypr: Jlawp, 2021. — 192 c¢. — ISBN 978-5-8114-6936-9. — Tekcr :
ANEKTPOHHBIMN // Jlann : ANIEKTPOHHO-OMOINOTEUHAS cucrema. — URL:
https://e.lanbook.com/book/153684 — Pexwm qocTyma: Uit aBTOPHU3. TTOJIb30BATEIICH.
5. Kpumragosuu, B. U. ®usuko-xumuueckue metosl uccienoBanus / Kpumradposuy B.U. -
Mocksa :[lamkoB u K, 2018. - 208 c.: ISBN 978-5-394-02842-7. - Texkcr : anexTpoHHbIit. - URL:
https://znanium.com/catalog/product/513811
6. OU3MKO-XUMHYECKHUE METOJBI aHanmmu3a (MCCIENOBAHUA) : y4eOHO-METOaAnUecKoe mocobue /
coctaButenu E. B. Koportkas [u ap.]. — Kemeposo : KemI'VY, 2019. — 168 ¢. — ISBN 978-5-
8353-2339-5. — TekcT : anekTpoHHbIH // JlaHb : 35eKTpOHHO-0nOmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/134329
7. Xomuenko, I'.Il. Heopranudeckass xumus [DIEKTPOHHBIA pecypc]: YUYEOHHMK ISl CEIbCKO-
x03s1icTBeHHBIX BY30B / I'.II. Xomuenko, M.K. [{luToBu4. — DIEKTPOH. TEKCTOBBIC JaHHBIC. —
CIl6.: Ksagpo, 2021. — 464 c¢. — 978-5-91258-082-6. — Pexum pgocryna:
http://www.iprbookshop.ru/57335.html
8. Bepauropa, A. H. AnanuTudeckass XiMUs: TEOPETUUECKUE OCHOBHI : yueOHOe mocoodue / A. H.
Bepuuropa, H. B. Bonkosa, O. B. 3opbkuna. — Ilen3a : I1I'Y, 2020. — 140 ¢. — ISBN 978-5-
907262-64-5. — TekcT : anmekTpoHHbIH // JIaHb : 3nekTpoHHO-O0MOMHMoTeunas cucrema. — URL:
https://e.lanbook.com/book/322685 — Pexxum mocTyma: [j1s aBTOPH3. MOJIb30BaTEICH.

0) JOoMONHUTENbHAS TUTEpaTypa

1. T'enbpman, M. U. Ilpaktukym mno c¢usmnueckoit xumuu / M. U. T'enbpman. — CIIO.:
UznarensctBo «Jlanby, 2012. — 256 c.

2. I'pannbepr, U.U. Oprannyeckas xumus: yuebuuk /U.W. I'pannbepr.- 6-e usn., crep. — M.:
Hpoda, 2004. — 672 c.

3. I'panndepr, N.U. IlpakTiueckue paboThl 1 CEMUHAPCKUE 3aHATUS MO0 OPTaHUYECKON XUMHUU:
ITocobue nns ctyn. By30B. — 4-e u3ja., nepepa0. u gomn. — M.: lpoda. 2001. —352c.

4. MapunkuHa, I'. A. @usndeckas 1 KoulonHast Xumus : yue6Hoe nocobue / I'. A. Mapunkuna,
H. II. Ionsxosa, FO. U. Koans. — HoBocubupck : HI'AY, 2009. — 151 ¢. — TekcT :
ANIeKTpOHHBIHN // JIaHb : anekTpoHHO-O0nbMmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/4568 — Pexum noctyma: ajsi aBTOpHU3. TOJIb30BATEIICH.

5. Mapunkuna, I'.A. @u3ndeckas ¥ KOJUIOUIHAS XUMHUS [ DNEKTPOHHBIN pecypc] : MpaKkTHKYM /
I'.A. Mapunkuna, H.I1. ITonskosa, FO./. KoBanb. — DneKTpOH. TEKCTOBBIE ITaHHBIE. —
HoBocubupck: HoBocnbupckuii rocyapcTBeHHbIH arpapHblil yausepcureT, 2011. — 183 c.

— 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/64801.html



https://e.lanbook.com/book/91307
https://e.lanbook.com/book/121460
https://e.lanbook.com/book/211559
https://e.lanbook.com/book/153684
http://www.iprbookshop.ru/57335.html
https://e.lanbook.com/book/322685
https://e.lanbook.com/book/4568
http://www.iprbookshop.ru/64801.html

6. [Honny6nsix, JI. I1. ®u3nko-xuMu4ecKne METOAbI aHAIH3a : y4eOHO-METOJUUECcKoe nocooue /
JI. TI. Tlomgnyonsix. — Kpacunosipck : Kpacl'AY, 2015. — 148 c. — Tekcr : anekTpoHHBI# //
Jlanb : snexTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/ — Pexum
JOCTYIA: U aBTOPH3. TIOJIb30BaTEIICH.

7. Xomuenko, I'.Il. Heopranmueckass xumus: Y4eO. ans c.-x. By3oB./ I'.Il. Xomuenko, N.K.
[uroBu4. — 2-¢ u3., nepepad. u nom. — CI16.: OO0 «MUTK T'PAHUT», OO0 «UITK «KOCTA»,
2009. — 464c.

8. lurosuy, U. K. Kypc ananmutnaeckoit xumun / M. K. [lutoBuu. — 10-e usn., crep. — CaHKT-
[MerepOypr: Jlanp, 2009. — 496 c. — ISBN 978-5-8114-0553-4. — Tekct : 31eKTpoHHBI //
Jlanb : snmextponHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/429  —
Pexxum moctyna: Ayt aBTopu3. MOJIb30BaTENCH.

8. [lepeueHn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKANMOHHOH ceTH "UHTepHeT"
1. www.en.edu.ru - ecrecTBeHHOHAYYHBIN 0OPa30BaTEIBHbIN OPTAIL.
2. http://www.km.ru/ - sanmknoneaus Kupuaa u Medomust.
3. ru.wikipedia.org - sauKIoNeUs Bukunenys.
4 http://www.chemistry.ssu.samara.ru/chemi/index1.htm I'".W.lepsibuna, I'.B. Kanrapua.
5. https://e.lanbook.com W3natensctBo «JIanb»
6. http://www.iprbookshop.ru «IPRbooks»
7. https://elibrary.ru/author Hay4nas snextponnas 6udianoteka «eLIBRARY»
8. http://www.mnr.gov.ru/ odurmansusiii cait MIIP u sxosorun PO
9. http://meteorf.ru/  demepanbHast caykba MO THIPOMETEOPOJOTHH W MOHHTOPHHIY
OKpY)KaroLEen Cpeibl
10. http://rpn.gov.ru/ ®enepanbHas cirykba 1Mo Haa30py B cepe MPUPOIOTIOIH30BaAHUS
11. http://voda.mnr.gov.ru/ ®denepanbHOE areHTCTBO BOIAHBIX PECYPCOB
12. http://www.rosnedra.gov.ru/ ®deaepaibHOE areHTCTBO MO HEPOTIOIH30BAHUIO
13. http://www.rosleshoz.gov.ru/ ®enepaabHOE areHTCTBO JECHOTO XO3sHCTBA
14. http://www.ecoindustry.ru/ oduinanbHblii caiT )KypHaia DKOJIOTHs IPOU3BOICTBA

9. MeToauvecKkue yKa3aHus 1Jisl 00y4alouuXcsi 0 OCBOCHUIO TUCIUIIUHBI
1. Kozen, E.I. Meroauueckue yka3aHHus K BBIIOJHEHHUIO JIaOOpaTOpHBIX pabOT MO Kypcy
«Oprannyeckas xumus» Yacte 2 «[Ipupomnsie coemunenuss» / E.I'. Koszen, JILH.
bapab6anmukosa / I'AY Cesepnoro 3aypanss, Tiomens, 2017. — 30 c.
2. Kozen, E.I'. [Ipaktukym no opranuyeckoit xumun. Yacts 1: yaeOHO-MeTOIMUECKOE Tocodue /
aBtopsi-coctaButenu: E.I'. Kosen, JI.H. bapa6aniukosa / Tromens: 'AY Ceseproro 3aypaibs,
2020. 168 c. https://e.lanbook.com/book/157120 .
3. MeTtonuueckue yKazaHus Ui BBITIOJHEHUS JTa0OPaTOPHBIX paboT MO Kypcy «AHaIUTHYECKas
xuMus» 4acthb 1,2 «KauecTBeHHbINH aHAIN3Y», «KOJIMYECTBEHHBIN aHAIN3), aBTOPHI-COCTABUTEIN
H.T. ParkeBuu, O.1. Bacunnena - Tromensn, 2007.- 48 c.
4. Metonndeckue yka3aHus JUTsl BBIIOJTHEHUS J1a00paTopHBIX paboT mo Kypcy «Heoprannyeckas
XUMMsD» 4acThb 2, aBTOpbI - cocTaB. H. T. ParkeBuu, nou. bapanosa JI.A.- Tromens, 2008. — 43 c.
3. Xumus: yueOHO-MeTOAMYECKOe mocodue / aBTop-coctaButens B. E. PazmanoBa. — TioMeHb:!
I'AY Cesepnoro 3aypanbs, 2019. — 100 c. — ISBN 978-5-98249-114-5. — Texkcr:
ANIEKTPOHHBIN // Jlanb: JIEKTPOHHO-OUOIMOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/131641) — Pexxum gocTyma: Ajisl aBTOPH3. MOJIb30BaTECH

10. Iepeyens HHGOPMALMOHHBIX TEXHOJIOTHIl — He mpebyemcs
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11. MaTepnaﬂLHO-Texnn'{ecxoe o0ecneyeHue AUCIHHUIIIMHBI

Crnenuanu3upoBaHHble JTAOOPATOPHHM 1O XUMHH, CYIIMJIbHBIE INKa(bl, YCTaHOBKH IS
BaKyyMHOTO (HJIBTPOBAHUSA, JIIEKTPOIUIMTKH C acOECTOBBIMH CETKaMH, BOJSHBIC OaHH,
necuanble 0aHM, MITATHUBBI C MPOOMPKAMH, TOPKU JUISI PEAKTUBOB, CTEKIAHHASA U (apdopoBas
XAMUYECKas IMOCyAa, Jep)KaTend JUis TPOOUpPOK, CIHPTOBKH, PEPPAKTOMETPHI, BBITSDKHBIC
mKadpl, Kamepel Ui Xpomarorpaguu, XWMHUYECKHE PpEaKTUBBI, TaOMUIBI, KOMIUIEKT
o0OpylOBaHUS M MPUCHOCOOJIEHMI JUIi NPOBEINECHUS aHAIN3Aa METOJOM  OyMakKHOM
xpomarorpaduu, Habop mmactuHok it TCX, xpomatorpadumueckue kamepsl it TCX,

nonomepel OB —74, murparomepsl Mwukon — 100, dorosnexrpokonopumerpsr KDK2,
cnekrpodoromerper CP-26, CD-46, mmamenneie  ¢oromerper  [IOM,  Dnado,
aTOMHO - ajcopOmuoHHBIH crektpomeTp AAS-1, razoBeie xpomarorpadser  JIXM-8,
MHKPOKOJIOHOYHBIN KUJKOCTHOM aBTOMAaTU3UPOBAHHBIN xpomarorpad

Munuxpom - 5-6, cnekrpometp IIIP, Habopsl HAcAIOK IS Ta30-KUIAKOCTHOM XpoMarTorpaduu,
KOJIOHKH JUIsl Ta30BOM U )KMIKOCTHOM XpomaTorpaduu

12. Oco0eHHOCTH OCBOEHHS AUCHUIIJIMHBI JII HUHBAJIMAOB M JIMI ¢ OTPAHUICHHBIMHA
BO3MOKHOCTSIMM 3/10POBbH

OOyyenne oOyyarOUUXcs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSl  IIPH
HEOOXOJIMMOCTH OCYIIECTBIISIETCSI Ha OCHOBE aJaNTHPOBAHHOW paboueil mporpamMMbl ¢
WCIOJIb30BAHUEM  CIICIUAIBHBIX ~ METOJIOB  OOYYCHHS] HW  JUJAAKTHYCCKHX  MAaTepHalIOB,
COCTaBJICHHBIX C YYE€TOM OCOOCHHOCTEH TICMXO(U3WYSCKOTO PAa3BUTHUS, HHIMBUIYATbHBIX
BO3MOJKHOCTEH U COCTOSIHHSI 37I0POBBS TAKMX 00yJarOIIuXcs (00yJaronerocs).

B wmensix ocBoeHus y4eOHOW mporpaMmbl AWCHUIUIMHBI HHBANUAAMU M JIMLIAMUA C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbs 00ECIIeunBaeTCs:

* Ul WHBAIWJIOB M JIML C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3I0POBbSI 10 3PEHUIO:
pa3MenieHre B JOCTYMHBIX A OOy4aroUIuXcs, SIBJSIOUIUXCS CIIEMbIMU WIH CIa00BUISIINMU,
MeCTax W B aJalTHUPOBAHHOW ¢GopMe CIpPaBOYHOW HWHMOpPMAIMKM O PACIHUCAHUHM Y4eOHBIX
3aHSTHIL; IPUCYTCTBUE ACCUCTEHTA, OKa3bIBAIOLIETO oOyuarouiemycs HE0OX0IUMYIO0

MIOMOII[b; BBIITYCK aJIbTEPHATUBHBIX (JOPMATOB METOIUYECKUX MaTepuaioB
(kpynHbId mpUdT WM ayauodaiisl), UCHOJb30BaHUE Bepcuu caita s ciaboBuasmux DbC
IPR BOOKS wu cnernuansnoro moomnsHoro npuioxkerus [IPR BOOKS WV-Reader (mporpamMmbr
HEBU3YAJIbHOTO JO0CTylna K HHGpOpManuu, MNpeAHa3HAuYeHHON i MOOWJIBHBIX YCTpPOMCTB,
paboTtaromux Ha omnepanroHHOM cucteme Android m i0S, koTOpas HE TpeOyeT CrenraIbHO
o0yueHHOTO accHucTeHTa, T.K. moau ¢ OB3 mo 3peHuio paboTarOT CO CBOMM YCTPOHCTBOM
MIPUBBIYHBIM CIIOCOOOM, HCIIOJIB3YS CHEIHalbHbIE IITATHBIE TPOrPAMMBI 1711 HE3PSUUX JIFOJIEH, C
kotopbiMu [IPR BOOKS WV-Reader nmeeT nosHyt0 COBMECTUMOCTB);

* Ui WHBAJIUJOB M JIMI C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 370POBbSI IO CIyXY:
HaJJIeXKAIIUMU 3BYKOBBIMU CPEACTBAMH BOCIIPOM3BeIeHUE NH(POPMAIUY;

* Ui WHBAIWJOB M JIMI[ C OTPAaHHMUYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS, HMEIOIINX
HapyIIeHUsT OMOPHO-/BUTATEILHOTO ammapaTa: BO3MOXKHOCTh OECHpEeNsTCTBEHHOTO JJ0CTYyMa
oOyuaronuxcs B yueOHbIe TOMEIIEHUS, TyaJleTHbIe KOMHATBI U APYrUe MOMelIeHns Kadeapsl, a
Tak)Ke MpeObIBaHNE B YKa3aHHBIX  MOMEIICHUSX.

OO6pazoBaHue 00YyYaIOIIUXCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 3JIOPOBBSI MOYKET OBIThH
OpPraHU30BaHO KaKk COBMECTHO C JAPYTUMHU OOyYAIOUIUMUCS, TaK U B OTIENbHBIX IPYINaxX WIHA B
OTJICTBHBIX OPraHU3aIUsIX.
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KOHTPOJIBHBIE 3AJJAHUA U UHBIE MATEPUAJIBI OHEHKHA
3HAHUI, YMEHHUI, HABBIKOB U (MJIM) ONBITA JAeSITEJIbHOCTH, XaPaKTePU3YI0 LHe
3Tanbl GOPMHUPOBAHKMS KOMIIETEHIIMHA B MPOLIECCe OCBOCHUS TUCHMUILIMHBI

XumMus

1. BOl'[pOCl)I AJIs l'[pOMe)KyTO‘-IHOﬁ aTTeCTAaluU U TEKYHIEro KOHTPOJIA

Komnerennus OITK-1. CriocoOeH pemare TUTIOBBIE 331291 MTPO(EeCcCHOHAIBLHOM NeATeTbHOCTH
Ha OCHOBE 3HAHWUW OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX U €CTECTBEHHBIX HAYK C MPUMEHEHUEM
MH(POPMAITMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHIA

IIpumepHble 3axanus 114 3a4eTa B popme TectupoBanus (1 cemectp)

1. ConepxaHnue CTpyKTypHbIX eAuHHUIL B 0,5 MOJIb CEpHON KUCIOTHI PaBHO:

2. Kakoe BemecTBo mporymnieHo B renerndeckort nenu Mg—MgO—X—Mg(OH);

3. YBenuueHHe KOHIIGHTpAMH KUCJIopoaa B 3 pasa B peaknun 2CuS+ 30, = 2CuO +2S0;
MIPUBOJTUT K

4. Tlpn yBenmuyeHMM KOHIEHTpauuu okcuaa azora (II) B nBa pasa cKOpoCcTb XMMHUYECKOM
peakiuu 2NO +0O, = 2 NO, Bo3pacrter

5. YBennueHne KOHIIEHTPAIlUA UCXOHBIX BelecTB B 3 paza A,+B,=2AB, npuBoaur k...

6. DmexkTpoHHas (hopMyJia BHEITHETO SHEPTeTHIECKOTO YPOBHS aTOMa CephI

7. DnemenTsl TiaBHOW moarpynmbel Il rpynmer mepuoanueckoi cuctembl J[.M.MenneneeBa
SIBJISIFOTCSL:

8. NoHHas cBs13b UMEETCs B COEAMHEHUN

9. BemiecTBO ¢ HEMOISPHON KOBAJICHTHOM CBS3BIO:

10. CokparnieHHOe HOHHOE YpaBHEHHUE Ba®" + 8042' = BaSO,4 cooTBeTCTBYET B3aUMOICHCTBHIO
MEXY BEIIeCTBAMMU:

11. Kucnyto cpefy ©MeeT BOJIHBIN pacTBOp

12. Cynbdut HaTpHs THAPOINU3YETCS B pAaCTBOPE

13. Koaddunuent nepen ¢opmysnor BoccTaHOBUTENs B ypaBHeHuH peakiuu S + HNOz —
H,SO, + NO:

14. MuHuMaNbHYIO CTETIEHb OKUCIICHHSI XJIOP MPOSBIISET B COCTUHEHUH

15. B narsom nponecce Cl 7* — CI mporekaer peakius:

16. KoMIuiekcHBIE COEIUHEHUS 3TO

17. OnHuM U3 caMbIX aKTUBHBIX KOMILIEKCOOOpa3oBaTenel sSBIseTcs

18. 3apsin BHyTpeHHEH KOOPAUHALMOHHOHN Cephl:

19. KaTnon cepebpa MOKHO OOHAPYKHUTH:

20. I'pynmoBoii peakTHB 3 aHATUTUYECKOU IPYIIbl KATHOHOB UMeeT hopMyIy:

IIpumepHbIe 3axanus 1A 3a4eTa B popme TectupoBanus (3 cemecTp)

1. dopmyna omnpeneneHHs CTENEHU TUCCOLMAIMU DJIEKTPOJIUTAa KOHAYKTOMETPUYECKUM
METOJIOM:

2. Peakuus, TeroBoit 3peKT KoTopoit paBeH sHTaIbIMK oOpa3oBanus CaCOs:

3. OHOMOJISITEHBIN BOJHBIN pacTBOP HERIEKTPOJIUTA 3aMep3HET NpH (B rpagycax Llenscus)

4. OcMOTHYECKOE 1aBJIEHUE THIIEPTOHUYECKOTO pacTBOpa:

5. pH 0,01 H pacTBOpa CHUIILHON OJJHOOCHOBHOM KHCIIOTBI:

6. pH GydepHoro pacTBopa, COCTOSILEr0 U3 PaBHBIX KOJIUYECTB YKCYCHON KHUCIOTHI

(Kn=1,76- 10°) u anerara HaTpHs PaBHO:

7. IloBEpXHOCTHO-aKTUBHBIE BEIIECTBA - ATO:



8. P11 TOJIBKO KOJUIOUAHBIX PaCTBOPOB:

9. 3apsn yactuiet 6enka npu pH=4,0, ecnmu UOT Genka paBHO 7,3:

10. Koarynsuuio KOJUIOUAHOTO PacTBOPA ¢ OTPULATEIbHBIMY YaCTUIIAMU BBI3OBYT:

11. Coneconepkanue MOYBEHHON BBITSDKKH C YAETBHON sekTpornpoBoaHocThio 0,0430 Cm/m
paBHO:

12. UuauKaTOpHBIN 3JIEKTPO/I B TaJIbBAaHUYECKOM JIEMEHTE Ui onpeaesenus pH:

13. 3nauenue pH pactBopa, nomydyenHoro paszbasinenuem 0,1 M pacrBopa KOH B 100 pa3
(a=1) paBHo:

14. OcmoTnueckoe namieHue npu 20°C y KIETOYHOro coka, 3amepaaromiero npu -1,530°C (K
(Bonbl) paBHa 1,86°, R=8,314 I[)K-Monb'l'K'l) COCTaBUT:

15. Bydepnas €MKOCTh MMOYBEHHOTO pacTBOpa, eciau nobasineHue k 20 mia ero 4,5 ma 0,01 H
NaOH Bri3Basio m3menenne pH va 0,8 eauHwMI:

16. KonmuectBo MuHepanpHBIX cojied ancopOupoBaHbix 100 © mouBbl, €ClIM B MOYBEHHOM
pacTBOpe YCTaHOBUJIOCH PAaBHOBECHAsl KOHUEHTpanus 2 MMOJb/1 (koHcTaHThl dDpeitHanuxa:
k=3,2; 1/m= 0,6):

17. MeTo 0YMCTKHU KOJUIOUAHBIX CUCTEM OT HU3KOMOJIEKYJISIPHBIX TPUMECEH:

18. TloTeHuManonpenensone HOHbl MULIEIJIBI 30JI1 KPEMHUEBOW KHUCIIOTHI B KUCJIOW TMOYBE
SIBJISIFOTCSL:

19. IIBuxenue monekyn kazenHa (M9T=4,6) u rmuaguna (MOT= 9,8) B cMecu pacTBOpEHHBIX
AMUHOKHCIIOT TIPU AJIeKTpodopes3e B HEUTpaTbHOU cpeie:

20. ITpumeHeHnEe CeTMMEHTAMOHHOTO aHaIu3a B UCCIIE0BAHUM MOYB:

IIpouenypa oneHUBaHHUSA TeCTUPOBAHUS (3JEKTPOHHbI BAPHAHT)

TectupoBanue 00y4JarOMMUXCS UCMOIB3YETCS B TEKYIIIEM KOHTPOJIC U B IPOMEKYTOUHOM
aTTECTAIlMU ISl OICHWBAHMS YPOBHSI OCBOCHHOCTH CTYACHTAMHU Pa3IMYHBIX Pa3JIe]iOB U TEM
JTMCUUIUIMHBL U TIpou3BOauTCs B cucteMe moodle ma caiite «Test DUOC ®I'BOY BO I'AY
Ceseproro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3pabaTbiBaeT W pa3MeElIacT Ha CTPAHMIIE CBOETO Kypca TECTHI,
yKa3blBas B UX HACTPOMKAax AAThl, KOTJa TECThl OyAYT JOCTYIMHBIMU JUIS MPOXOXKICHUS, BPEMS,
KOTOPO€ OTBOJMUTCS HA BBITIOJIHCHHE OJHOM IMOMBITKH, KOJMYECTBO MOTMBITOK, MPEIOCTABIIIEMOE
KaxJioMy cTyaeHTy. O0ydaromuyecs moiaydaroT HHGOPMAIMIO O JIaTe ¥ BPEMEHH TECTUPOBAHUS.
B HasnaueHHOE BpeMsl CTYAEHTHI 3aX0JAT B cucreMy Moodle ¢ MyHOro akkayHTa ¥ MPOXOIST
tectupoBanue. [locne TectupoBanus dopmupyercs Tabimuna ¢ omeHkamu oOywarommuxcs. [lo
pe3ynbTaTaM MPOBEPKU Pe3ylbTaTOB TECTUPOBAHUS BBICTABIISIFOTCS OLEHKHA B COOTBETCTBHH C
KPUTEPHUSMH.

IIkana oneHNBaHNMSI TECTHPOBAHUSA HA 3a4eTe

% BBINOJHEHHUA 3aaHUSA PesyabTar
50 - 100 3a4TEHO
MmeHee 50 HE 3a4TEeHO

Bomnpocs! 1us cnaum yernoro 3avera (1 cemectp)

Komme Bomnpocsl
TeHUHH

1. 3aKOH COXpaHEHHUs MaCChl BEIIECTB, €TO 3HAUCHUE B XUMUHU.
OIIK-1 | 2. 3aKOH KpaTHBIX OTHOILCHHH.

3. 3aKOH MMOCTOSIHCTBA COCTAaBa.

4. 3akoH ABOrajpo, CIeICTBUS U3 3aKOHA.



https://lms-test.gausz.ru/

5. 3aKOH SKBHMBAJICHTOB, MOHATHE 00 SKkBHUBaeHTe. CrIOCOOBI pacueTa SKBUBAJICHTA
IIPOCTOrO U CJIOYKHOTO BELLIECTBA.

6. OTKpBITHE DIIEKTPOHOB U PEHTI€HOBCKUX JIyUeH.

7. OTKpBITHE U CYLTHOCTS SIBICHUS PAJNOAKTUBHOCTHU AJIEMEHTOB, O-, [3-, Y-JIy4H.

8. Ilnanerapnas monens Pesepdopna.

9. CocraB atromubIX siep. [lonstue 00 nzoronax.

10. Iocrynatst bopa.

11. KBanroBsie uncna. [punmun [aymu.

12. DnexkrponHbie Gopmyisl aeMeHTOB. [IpaBuna Kiteukosckoro.

13. I'padmueckue dpopmyinsl. [IpaBuno Xynaa.

14. IonbITKN KIaccuUKaMK XUMU4YecKuX 3nemeHToB J1o [[.J. Menneneesa.

15. OtkpeiTHe MeneneeBbIM MepruoMIeCKOro 3aK0Ha.

16. CTpyKTypa MepuoaruIeckoil CUCTEMBI 3JIeMEHTOB. I3MeHeHHE CBOMCTB 2JIEMEHTOB
0 Mepuo/iaM U rpymnmnam.

17. s-, p-, d-, f-31eMeHTBI U UX MECTO B TIEPUOTUUECKOM CHCTEME.

18. Onpenenenre CBOMCTB 3JIEMEHTOB IO UX MOJI0KEHHIO B IIEPUOINYECKON cUCTEME.
19. KoBaneHntHas xumuueckas cBsi3b. [loHsATHE 00 SHEPruu CBA3HU.

20. HachimaeMocTh 1 HampaBJIE€HHOCTh KOBAJEHTHOW CBSI3H.

21. JloHOpHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHUsI KOBAJICHTHOMW CBSI3H.

22. [lonsiTve o rTUOPUAN3AIUM IJIEKTPOHHBIX 00JIAKOB U IPOCTPAHCTBEHHOM
KOH(UTYpallu1 MOJEKY. G- U T-CBSI3b.

23. NoHHast XUMHUYECKasl CBA3b.

24. Merannuueckas CBA3b.

25. BopopoiHast CBS3b.

26.CKOpOCTh XUMUYECKUX PEAKIIMK. 3aKOH ICUCTBYIOIIMX MACC, €0 MAaTEMAaTUYECKOE
BBIpaXKEHUE.

27. BnusiHue TeMneparypbl Ha CKOPOCTh XUMHUUECKUX peakuuil. [IpaBuno Bant-
Toddoda.

28. OOpaTuMbIe 1 HEOOpAaTUMBbIE MTPOIIECChl. XUMUYECKOe paBHOBecue. KoHcTaHnTa
paBHOBECHS.

29. Cmenienue xumuueckoro paBHoBecus. [Ipunmun Jle-IllaTense.

30. Karanus u ero ¢popMbl. MexaHu3M JACHCTBUS KaTaau3aTOPOB.

31. I'unpatHas Teopus pactBopos .M. Menzaeneena.

32. CiocoObl BEIpaXKCHHS KOHIIEHTPAIIMH PACTBOPOB.

33. CymHOCTbh TEOPUH IEKTPOIUTHUECKOMN TUCCOMALIMN, CTENIEHb U KOHCTaHTa
JUCCOLMALIUH.

34. CunbHble U cnabdblie >1eKTpoauThl. KoHcTaHTa Tucconuanuu ciadbix
3JEKTPOJIUTOB.

35. duccoumanusa Boabl. MoHHOE npou3BeaeHrue Boabl. BoiopoaHblid mokazaTeb.
36. TunnuHble ciryyau TUAPOIU3A COJIEH.

37. OKMCIHUTENbHO-BOCCTAHOBUTENbHBIE peaklny. [I[puHIKI coCcTaBIeHUsI ypaBHEHUI
OKHCITUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

38. BaxkHeillline OKUCIUTENN U BOCCTAHOBUTENU. BiusiHue cpebl Ha TeUeHHE
OKHCITUTENBHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

39. Tunbl OKMCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

40. OcHOBHBIE TIOJIOKEHUSI KOOPAUHAIIMOHHON TEOPHH 00pa30BaHUsl KOMIUIEKCHBIX
COCIVIHEHUN.

41. HoMeHknatypa U U30MepHsi KOMIUIEKCHBIX CO€IMHEHUH. 3HaUY€HNEe KOMILIEKCHBIX
COCIMHEHUIN B XUMHUH.

42. Iucconmanusi KOMIUIEKCHBIX CO€TUHEHUM.

43. YcToHYMBOCTh KOMIUIEKCHBIX cOeqMHEHUN. KOHCTaHThl HECTOMKOCTHU U
YCTOMUYMBOCTH KOMILIEKCHOTO MOHA.




Oo0pa3sen 3a4eTHOrO OUJIETA

OI'bOY BO «l'ocynapcTBeHHbIN arpapHblil yHuBepcuteT CeBepHOro 3aypaibs»
ATpOTEXHOJIOTUYECKUI HHCTUTYT

Kadenpa o6meit xumuu um. U.J1. Komuccaposa

VYuebHas AucIUIUIMHA: XUMHAS

Hanpasiienne noaroroku: 35.03.03 Arpoxumus 1 arporo4BOBEICHHE

3AUETHbIV BUJIET Ne 1

1.3aK0H coxpaHEHHs MacChl BEIIECTB, €ro 3HaYeHNE B XUMHUU

2.CKOpOCTh XUMUYECKHX peaKlMii. 3aKOH JAEeHCTBYIOIIMX Macc, €r0 MaTeMaTHYeCKOe
BBIpa)KEHUE.
3. KBanroBeie uncina. [Tpunmun [aymu.

CocraBmit: / O.B. Poibauyk / « » 20 1.

N.o0.3aBegyromiero kadenpoi: /JI.H. bapabanmukoBa / « » 20 .
Bonpocsl st ciaum ycTHOro 3a4era (3 cemectp)

Komme-

TeHIIUH Bonpocei

OIK-1 1. Tlpenmer, 3amauu u pa3aenbl GU3KOJIIOUIHON XUMHH.

2. Tepmoxumus. 3akoH ['ecca u ero crneacTBus. TepMOXUMHUUECKHE PaCUETHI.

3. XuMuueckas TepMOJAMHAMHUKA. DHTAIbIUs, dHTpOnus, Heprus ['md06ca. 3akoHbI
TEPMOTUHAMUKH.

4, Xumnueckass KuHeTHKa. CKOpOCTh XUMHUYECKOH peakiuu. OCHOBHOW 3aKOH
KUHETUKU.

5. KoncraHnTta ckopoCcTH XUMHUYECKOH peakiuu. 3aBUCUMOCTh CKOPOCTHU PEAKIMH OT
TeMIiepaTypbl. YpaBHeHue Appenunyca. [Ipasuno Banr - ['oddoda.

6. Karanmusz. ®epMeHTATUBHBIM KaTalu3, €ro OCOOCHHOCTM U 3HAYCHHE B
OMOJIOTUYECKUX MPOIECcCax.

7. lennbie peakuuu. DoToxumMudeckue peakuu. 3akoHbl GoToxuMuu. KBaHTOBBIN
BBIXOJ.

8. OOparuMOCTh XUMHUYECKHX pEaKlui, XHUMHYECKOe paBHOBECHE. 3aKOH
JNEUCTBYIOLIUX Mace Ui 0OpaTUMBIX peaKLUi.

9. OOmas xapakTepuUCTHKa pacTBOPOB M MpoIlecca pacTBOpPeHHs. PacTBopuMOCTh
TBEPABIX, KUAKUX W Ta3000pa3HbIX BemecTB. KOHIEHTpalusi pacTBOpOB U
CrocoObl e€ BrIpaKeHUs (MOJSUTbHAS KOHIIEHTPALIU).

10. Teopus ANEKTPOJIUTUUECKON JIUCCOLMALINY. Crenenb, KOHCTaHTa
JNEKTPOJUTUYECKOW  JUCCOLMAIMM M HMX  [PAaKTUYECKOE  OIpe/eTeHue
(KOHAYKTOMETPUYECKUM METOJIOM)

11. [IpumeHeHre 3aKOHA JCUCTBYIOIIMX MacC K MOHU3AIUU CIIA0BIX AJIEKTPOJUTOB.
3akoH pa3basnenus OcTBaibaa.

12. OcHOBHBIE TIOJIOKEHUSI TEOPUU CHIIBHBIX 3JEKTPONTUTOB. [IOHATHE aKTMBHOCTH
HOHOB.

13. DneKkTponpOBOIHOCTE Cpejl, YAeNbHAS AIEKTPOTPOBOAHOCTh. CIIOCO0 M3MepeHus
U MpaKkTUuecKoe npuMenenue. Konaykromerpus.

14. DxBuBaneHTHast  AIEeKTponpoBoaHOCTb. CooTHomeHMe €€ C  yIEeJIbHOM




JJIEKTPOIIPOBOJHOCTBI0O U C MOJABMKHOCTBIO MOHOB. 3akoH Koubpaymia.
[IpakTHuecKkoe NPUMEHECHHE

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

KomnuratuBHble CcBOHCTBA pacTBOPOB  3JIEKTPOJIMTOB U HEIJIEKTPOJIMUTOB.
[TonmxeHue naBieHUsl HACBILIEHHOIO [1apa PaCTBOPUTENS HaJl PAaCTBOPOM.
3akonsl Payns. Kpuockomnus u e€ nmpaktuueckoe nmpuMeHeHue. DO0yIHOCKOHUs 1
€€ MIPAaKTUYECKOE IPUMEHEHHUE.

Ocmoc. OcmoTtnueckoe JaBicHHEe W ero u3MepeHue. 3akoH Bant — Todda.
buonoruueckue npouecce 1 0CMOC.

DneKTpoauTHYECcKas auccouuanus Bojabl. MoHHOE mpou3BeAeHHE BOABI U €ro
cBoricTtBa. Bonopoanslii mokasarens. Pacuér u Mmeroas! nsmepenus pH.
Bydepubie cucrembl, uX coctaB U MexaHu3M JaeiictBus. Pacuér pH OydepHbix
CUCTEM.

Bbydepnas émMkocTh, BIUsSHIE HAa HEE€ pa3nudHbIX (hakTopoB. buonoruueckoe
3HaueHue OypepHbIX CUCTEM.

CrpoeHne 1 MexaHHU3M 00pa30BaHUE JIBOITHOTO 3JIEKTPUUECKOIO CJOS. DIEKTPOI.
DneKTpoaHbIN nmoTeHman. YpaBuenue Hepucra. BonopoaHbiii 25eKTpos.
XUMHUYECKUE U KOHIIEHTPAIIMOHHBIE TAJIbBAHUYECKHUE IIETTH, UX 3JIEKTPOIBUKYIIIAs
cuna. U3mepenne D/IC.

[Torenumomerpus. WuaukaTopHbie 35eKTpoAbl. CTEKISIHHBIA 3JIEKTPOJ, €ro
YCTPOMCTBO M MNPHUHIMI JAECUCTBUSA. DJIEKTPOIbl CpaBHEHUS. XJiopcepeOpsiHbIN
3JIEKTPO/I, Er0 YCTPOUCTBO M MPUHIUIT ICUCTBUA.

[ToTeHmmomMeTpuyecKuit METO 1 ONpeAeseHUs] KOHIIEHTPAlUU BOJAOPOJHBIX HOHOB
CTEKJITHHBIM 3JIEKTPOIOM.

[ToBepxHOoCTHBIC siBIIeHUs. AncopOuus u €€ Bumel. M3orepma anacopOiuu.
VYpasuenust Operinguxa, Jlearmiopa, ['n66ca. [Ipumenenue agcopOiuu.

VYyenue o komounmax. CremeHb OUCIEpCHOCTH BemecTBa. Kiaccudukarus
KOJIJIOMJIHBIX CHCTEM.

[Tonyuenue ruapodoOHBIX KOJIOMAHBIX PAaCTBOPOB METOJAaMHU KOHJCHCALIUU U
mucneprupoBanusi. OOpa3zoBaHue KOJUIOUAOB B IIPUPOJIE.

JInoduibHble KOJUIOMAHBIE CHCTEMbl M HMX mojydeHue. OOIas xapakTepHCcTHKa
pactBopoB BMC. Habyxanue u pactBopeaue BMC.

MeToabl OUMCTKU KOJUIOUIHBIX PACTBOPOB.

Crpoenue muiemibl. Mexanusm oOpa3oBaHUS JBOMHOIO SJIEKTPUUECKOTO CIOS
KOJUIOUHBIX YaCTHII.

Onrtruyeckue cBOMCTBA KOJUIOMAHBIX CUCTEM M X MPAKTUYECKOE TPUMEHEHUE.
Kunernyeckue cBOICTBa KOJUJIOMIHBIX PAacTBOPOB: OpPOYHOBCKOE JBUKECHUE,
OCMOTHYECKOE JaBJIeHHe, MeMOpaHHOe paBHOBecue JloHHaHa, ceaMMEHTAaLuSs.
IIpumenenue.

ConpBaransi MakpoMmousiekyd. M3meHeHnue BsizkoctH pactBopoB BMC u
IM0(QOOHBIX KOJUIOUAHBIX CUCTEM OT KOHIICHTPAIIHH.

OneKTpUUECKUi 3aps]] KOJUIOUJHBIX YAaCTHUI] U METOJIbI €70 OIPECIICHUS.
ONEKTPOKMHETUYECKUN TOTEHIMAI KOJUIOMJHOM 4YacTHIBI M €ro H3MEpPEHHUE.
DNEeKTPOKMHETUYECKUE  sSBJIEHHA.  ONeKTpodope3 U 3JIEKTPOOCMOC,  HX
IIPUMEHEHHE.

YcToiunBOCTh 30J1€i: KMHEeTH4eckas, arperatuBHas. Koarymsamus u daxTopsl eé
BBI3BIBAIOLIHE.

Koarymsumst 3o0neit anekrposmtamu. llpasunmo Hlynsna — lMapau. 3amuTtHOe
JEVCTBHE PACTBOPOB BBICOKOMOJIEKYJISIPHBIX COEAMHEHH.

Koarymsiuust  pactBopoB  BMB  snekrposmtamu.  JImoTpomnHsle  psgbl
BricanuBanue. Koanepsanus.

OO6patumas 1 HeoOpaTHMas Koaryisuus. BzaumHas koaryssiiust KOJUIOMIOB U €€
pOJIb B IPUPOJIE.




40. N3031€KTpUYECKOE COCTOSIHUE MULIETUT.  V303/1eKTpHUYecKoe COCTOSIHUE OENKOB.
benku kak kosutoujsl. V3MeHEHHE BS3KOCTH O€NKOB B 3aBUCHUMOCTH oT pH
pacTBOpPOB.

41. I'enu u ux coiictBa. Cunepesuc. TUKCOTponus.

42. TTonykomtouapl. KoymonaHbie MOBEPXHOCTHO-aKTUBHBIE CHCTEMBI.

43. MUKpOTreTeporeHHble CHCTEMBL: CYCIIEH3HH, SMynbcun. OOpatumocts das.
OMyIbraTopsl.

44. MUKpOreTeporeHHble CUCTEMBI: IIEHBI, a3P030JI1, TIOPOLIKH.

Oo0pa3sen 3a4eTHOro OMIETA

OI'BOY BO T'ocynapctBeHHbl arpapHbliil yHuBepcuTeT CeBepHOro 3aypaiibs
ATPOTEXHOJIOTHUECKUN UHCTHTYT

Kadenpa o6meit xumuu M. U. /. Komuccapona

VuebOHas TuCIUIIIMHA XUMUS

Ut HartpasyieHus oAroToBku 35.03.03 ArpoXuMus U arporoYBOBeICHUE

3aueTHsbril Omier Ne 1

1. TlpumeHeHHe 3aKOHA JEHCTBYIONINX MacC K MOHU3AIIUH CIA0BIX 3JIEKTPOIUTOB. 3aKOH
paszbaBnenust OcTBanbaA.

2. TlomepxHOCTHBIE siBIeHHS. AncopOuus u e€ Buapl. MzoTepma agcopOiuu. Y paBHEHHUs
Opeitnanuxa, Jlenrmiopa, ['m606ca. [Ipumenenue aacopOmmm.

3. Crpoenune munesbl. Hammucats opmMyity MULIEIUTBI 30151 TOJTYYEHHOTO KOHACHCAIIHOHHBIM
METOJIOM MPHU B3aUMOJICUCTBUH Cyib(duaa Hatpus (130.) C HUTpATOM ITUHKA.

Cocrasui: PazmanoBa B.E. / / « » 20 1.
3aBenyromuit kadeapoit / « » 20 1.

IIpouenypa oneHuBaHUSA 3a4eTa

[IpomexyTouHas arTecTalys, Kak KOMIUIEKCHOE MEPOIPHUATHE, BKIIOYAET MPUEM 3aueTa.
HeobOxomumMbpiMi yCIOBHSIMH JIOMyCKa K cJade 3ayeTa SBJISIOTCS 3allUIIEHHBIE Pe3ylIbTaThl
naboparopubix paboT. [Ipm moaroTtoBke K craye 3auera PEKOMEHIYETCS IOJIb30BaThCs
3aMucsaMHU, CACTaHHBIMU Ha JTaOOPATOPHBIX U JICKIIMOHHBIX 3aHATHUAX, & TAKXKE B XOJ€ TEKYIIeH
CaMOCTOSITENIbHOM paboThl. 3aueT MPOXOIUT B MUCbMEHHOH (opme u cobecenoBanusi. CTyneHTyY
JOCTaeTCsl BapUaHT 3aJaHUs MyTeM COOCTBEHHOTO CIIy4ailHOTO BbIOOpA M mpenocraBisieTcs 15
MUHYT Ha MOJATOTOBKY. 3alUTa TOTOBOTO PEIIEHUsS IPOUCXOIUT B BUJE coOeCe0BaHUs, HA UTO
OTBOJUTCS 5 MUHYT. 3aJlaHie COCTOUT U3 3-X BOIIPOCOB, TPEOYIOIINE MUCbMEHHOTO OTBETA, 10
€ro UTOraM BBICTABJISETCS «3aUTEHO» UJIH «HE 3aYTECHOY.

Il kaJia oneHMBaHKMs YCTHOI'O 3a4€Ta

OueHka Onucanue

O6yanHHHﬁCH CaMOCTOATCIIBHO PEIIACT ITOCTABJIICHHBIC 3aJavd, HCIIOJIb3YS BECb
apCCHMIHMCKHHHXCﬂ3HaHHﬁ,YMCHHﬁIIHaBHKOB;yMCCTOHeHHBaTB,aHaHHSHpOBaTL
n O606H.IE[TL, ACJIaTb BBIBOAbBI 110 pPE3yJibTaTaM COOCTBEHHOI ACATCIIBHOCTH,
O6yanHHHﬁCH Ha BBICOKOM YPOBHC CIIOCOOCH MCIIOJb30BaTh 3HAHHUSA O CTPOCHUHA
BCIICCTBA, IMPUPOJLC XHMHUYECKOH CBS3U B Pa3JINYHBIX KJIaCCaX XHUMHYCCKUX
COCAUHEHMI I IMOHHMAaHUS CBOMCTB MaTepruaJioB U MCXaHU3MA XHMHUYCCKHUX

3a4TCHO




MPOIIECCOB, MPOTEKAIOIINX B OKPYKAIOIIEM MHPE.

HE
3a4YTCHO

oOyJaromuiicss JOMYCTHJ TpyOble OmMOKM W HE MOT MPUMEHHUTH IOJyYCHHbIE
3HaHUS Ui pelieHus (BBINOJHEHHs) MMOCTABICHHOW 3ama4u (3aJaHusi), 000CHOBATh
IPUMEHSEMbIE TOJOXKEHHsS; OOydaloluics Ha HU3KOM YpPOBHE CHOCOOEH
HCIIOb30BAaTh 3HAHHA O CTPOCHUU BEIIECTBA, NIPUPOAEC XHUMHYECKOM CBSI3U B
Pa3JIMYHBIX KJIaccaX XUMUYECKUX COCAMHEHUH JUIsl IOHUMAaHUsl CBOMCTB MaTepHUAIIOB
1 ME€XaHU3Ma XUMHYECKHUX ITPOLECCOB, IPOTEKAIOIINX B OKPYKAOIIEM MUPE.

KomMmmnere

IIpumepHble 3a1anus 1Js1 Ik3aMeHa B ¢popMe TecTHpoBaHus (2 cemecTp)

Hiua OIIK-1. CiocobeH pemaTe TUTOBBIE 3a7a4u MPO(HEeCCHOHATBHOM NeITeTbHOCTH

Ha OCHOBE 3HAHUU OCHOBHBIX 3AKOHOB MAaTEMaTH4YECKUX M €CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(OPMaLMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

1
2
3. C xaku
4
5
6
7
8
9
10. Ykax

. [IpenenbHbIe yrieBoOPOIbI HE MOTYT BCTYNATh B pEaKLUU
. B3aumopeiictBue 2 MeTuiiOyTaHa ¢ XJIOpoM — 3TO peakius

MU N3 NEPCUYUCIICHHBIX BEHIECCTB pCarupyecT 3-3TUJINIEHTaH

. 2-MeTunOyTeH-1 He pearupyer ¢

. OTIUYuTh STHIIIOEH30J OT OEH3071a MOYKHO TIPU TTOMOIIHM PEaKTUBA
. omooramMu nipormarieHa sIBISIFOTCSL BCE BEUIECTBA B PSIY

. [leBU4HBII CIUPT MOXKET OBITH TIOJTYYEH MTyTEM T'HApATaIH:

. AMMHaYHBIM paCTBOPOM OKCHa cepedpa OKHCISIETCS

. Y mpomanaip, 1 alileToH pearupyroT ¢

ute GopMyay HENpeaeIbHOU KUCIOThI

11.C nponaHOBOM KHCIOTON B3aMMOICHCTBYET

12. Omnpe
KHCJIOTA

JICTTUTE BEIIECTBO X B CIEAYIOUIEH CXEME€ IMpeBpalleHui: 3TaHoil — X — YKCYCHas

13. B nmpOoMBIIIICHHOCTH XU IKHAE KAPBI TIEPEBOJIAT B TBEPIBIC JIJIS ITOJTyYCHHS
14. Onpenenure Gopmyiy, BIpaKaIOIIYI0 COCTaB MblIa

15. Pubo3a u ae30xkcupud03a SBISIOTCS

16. Lemmrono3a — riaBHasi COCTaBHAs YacTh

17. K ep
18. Beme

BHYHBIM aMHWHAaM OTHOCHUTCA
CTBO, HE BCTYIIAOIICC B PCAKIUIO C MCTHIIAMUHOM

19. [Ipu B3auMOICHCTBHM CO CIIMPTAMUA AMHHOKHUCIIOTHI 00pa3yoT
20. ITpusznak OMypeToBOM peakiiy pacro3HaBaHHs OCJIKOB

IIpumepHble 3axaHus 1is Ik3aMeHa B (popme TectupoBanmsi (4 cemectp)

1. B wmeromax (QHU3MKO-XMMHUYECKOTO aHalu3a KOHIIEHTPAILMIO OTMPEIeNsieMOT0 BeIecTBa
pacCUUTHIBAIOT:

2. B cocTaB 35IEKTPOXUMUYECKOMN STYEHKU BXOMIAT:

3. BeibepuTe MpoBOIHUKH IEKTPUYECKOTO TOKA!

4. KoHaykroMeTpusi NPUMEHSIETCA A1 ONpPENEICHUs BIAXHOCTU IOYBBI, 3€pHA, KOPMOB,
MPOXYKTOB:

5. Meronapl aHanKM3a, OCHOBAaHHBIE HA B3aUMOJICHCTBUHU DJIEKTPOMArHUTHOIO W3JIYyYEHUS C
BEIIIECTBOM, Ha3LIBAETCH:

6. DIEeKTPONPOBOTHOCTH PACTBOPOB AIEKTPOJIUTOB C MOBBIICHUEM TeMIIepaTyphl Ha 1 rpagyc:

7. ®dopmyna ompeaeseHHs] CTENEHU AUCCOIMAIMM JJIEKTPOJIHUTA KOHAYKTOMETPUUECKUM

METOAOM:




8. Meton aTOMHO-aOCOPOIIMOHHON CIEKTPOCKONHMKM OCHOBAaH HA TMOTJIONIEHUU W3ITYYCHUS
ONTUYECKOTO MaIa30Ha:

9. K crieKTpoCKONMYEeCKUM METOAaM, ¢ IOMOIIbI KOTOPBIX MOYKHO BBIIIOJIHUTh KAUYECTBEHHBIN U
KOJIMYECTBEHHBIN aHAJIN3 HE OTHOCATCS:

10. 3axkon Crokca-JIommens OnUCHIBAET:

11. Ilo nnuTENbHOCTH CBEUEHUS Pa3INnyaloT CIEAYIOLUE BU bl JIIOMUHECIICHIIUU:

12. C noHmKeHNEeM TeMIIepaTypbl HHTCHCUBHOCTH (PIITyOPECIICHITHH:

13. Tloka3aTelb MpeIOMIICHUST PACCUUTHIBAIOT 10 (hopmyie:

14. PedpakToMeTpusi — 3TO METOI OCHOBAHHBIIA:

15. [Inamennast poromMeTpust MPEICTABIAECT COOOM:

16. K OCHOBHBIM XapaKTEpUCTHKaM XpOMAaTOTrpauiecKoro 1€TeKTOpa OTHOCSTCS:

17. PaznenurenbHble KOJOHKU AJIs1 Ta305KUKOCTHONW XpomaTorpaduu Ha3bIBatOTCS:

18. OCHOBONOJIOKHUKOM XpoMaTorpaduu sSBISETCA:

19. IonBuxHOM (azoii B OymakHON Xpomarorpaduu sBISETCS:

20. K mia0cKkocTHBIM BUJaM XpoMaTorpapuu OTHOCATCS:

IIpoueaypa oueHUBaHUS TeCTUPOBAHUSA (3JIEKTPOHHbI BAPUAHT)

TectupoBanue 00y4JarOIMMUXCS UCIIOIB3YETCS B TEKYIIEM KOHTPOJIE M B MPOMEKYTOYHOM
aTTECTAIlUU ]ISl OIEHWBAHMSI YPOBHS OCBOCHHOCTH CTYACHTAMHU Pa3IMYHBIX Pa3JIe]iOB U TEM
JTMCHIUIUIMHBL U TIpou3BoauTCs B cuctemMe moodle ma caiite «Test DUOC ®I'BOY BO I'AY
Cesepnoro 3aypanbs» https://Ims-test.gausz.ru.

[IpenogaBaTens pa3pabaTbiBaeT W pa3MelIacT Ha CTPAHMIIE CBOETO Kypca TECTHI,
yKa3bIBasi B UX HACTPOMKAX JaThl, KOTJA TECThl OYAyT MOCTYIMHBIMH ISl TIPOXOXKICHUS, BpEMS,
KOTOPOE€ OTBOJMTCS HA BBITIOJTHEHUE OJHOM IMOMBITKH, KOJHYECTBO IMOIBITOK, MPEIOCTABIIEMOE
KaxJioMy cTyaeHTy. O0ydaromuyecs moaydaroT HHGOPMAIMIO O JIaTe ¥ BPEMEHH TECTUPOBAHUS.
B HasnaueHHOE BpeMs CTYAEHTHI 3aX0OJAT B cucreMy Moodle ¢ mMyHOro akkayHTa ¥ MPOXOIST
tectupoBanue. [locne TectupoBanus Gopmupyercs Tabiauia ¢ omeHkamu oOydarommxcs. [1o
pe3ynbTaTaM MPOBEPKHU PE3yIbTaTOB TECTUPOBAHMS BBICTABJISIOTCS OIEHKH B COOTBETCTBHH C
KPUTEPHUSMH.

Il kasa oneHMBaHMsI TECTUPOBAHMS HA YK3aMeHe

%o BBINOJHEHUS 3aJaHUA Bana no 5-0aabH0H cucTreMme
86 — 100 5
71 -85 4
50-70 3
menee 50 2

Bomnpocs! 115 ciaum yCTHOro 3K3aMeHa (2 cemectp)

Komme Bonpocsl
TeHUHH

1. Teopus cTtpoeHus opranndeckux coequnennii A.M. byrneposa.

OIIK-1 | 2. Buapl rubpuan3anuy aToMa yriepoa.

3. XapakTep CBA3M B OPraHU4YECKUX MOJIEKYJIaX U UX 3JIEKTPOHHOE CTPOEHHUE.

4. TlonsATHE EPBUYHOTO, BTOPUYHOT'O, TPETUYHOT'O, YETBEPTUYHOTO aTOMOB YIJIEPO/a.
5. IlonsATHE O TOMOJIOTMM U TOMOJIOTMYECKUX psaax. VX 3HaueHue I U3yd4eHHs
OpPraHUYECKUX BELIECTB.



https://lms-test.gausz.ru/

6. Ompenenenue u3oMepuu, e€ BUMIBI.

7. IloHATHE O CONPSKEHUM.

8. O0bscHeHre HANOOJIBIIEH YCTOWYUBOCTH IATH- U MIECTUYICHHBIX IIUKJIOB.

9. Aunkasbl. OmnpezneneHue, CTpOEHUE, HOMEHKIATypa, BHJbI H30MEPHUM, CIOCOOBI
MoJTy4eHus1, GU3NIECKUE M XUMHUYECKHE CBOICTBA, MPEICTABUTEIIH.

10. Ankensl. Ompenenenue, cTpoeHHE, HOMEHKIATYpa, BUABI M30MEPHUH, CIIOCOOBI
MOJTy4eHus1, GU3NIECKUE M XUMHUYECKHE CBOICTBA, MPEICTABUTEIIH.

11. Anxunbl. OmnpeneneHue, CTpOCHHE, HOMEHKIIATypa, BHUJIbI M30MEPHUH, CIOCOObBI
MOJTy4eHus1, GU3NIECKUE 1 XUMHUYECKHE CBOMCTBA, PEICTABUTEIH.

12. duensl. OmpexneneHue, CTPOCHHUE, HOMEHKJIATypa, BHUIbl HM30MEPHUHU, CHOCOOBI
MoJTyueHus1, GU3NYECKnue U XUMUYECKHE CBOMCTBA, MPEACTaBUTEIH.

13. Hwuxnoankansl. OmnpeneneHune, CTPOCHHUE, HOMEHKJIATypa, BHUIbI H30MEPHH,
CHOCOOBI OJTyYeHUs], PU3NYECKHE U XMMHUECKHE CBOMCTBA, IPEJCTABUTEIH.

14. Apensl. OnpeneneHue, CTpO€HHE, HOMEHKIATYypa, BUABI H30MEpPHUH, CIIOCOOBI
MoJyueHus1, GU3NYECKre U XUMHUYECKHE CBOMCTBA, MPEACTaBUTEIH.

15. T'anorennpousBoaHble ankaHoB. OmnpeaeneHue, CTpOEHUE, HOMEHKIATypa, BHUJbI
W30MEpHH, CIOCOOBI  MoylydyeHus, (u3MUYeckue U  XUMHYECKHe CBOMCTBA,
MIPeICTaBUTEIH.

16. OxcucoenuHeHUs: aJKOTOJH, TJIMKOJW, TIUIEpHHBI, ¢eHonbl. OnpeneneHue,
CTpO€HHE, HOMEHKJIaTypa, BUIbl M30MEPHUH, CIOCOOBI MOJy4yeHUs, (pusmueckue u
XMUMHYECKHE CBOMCTBA, MPEACTaBUTEIH.

17. OxcocoennHeHHs: aabJIerubl, KeTOHbl. OnpeaeneHue, CTpoeHue, HOMEHKIaTypa,
BHUJIBI W30MEPHUHU, CIOCOOBI TONy4deHHs, (U3MUECKHe M XHMHYECKHE CBOWCTBA,
MIpeICTaBUTEIH.

18. KapO6oHOBBIE KHCIIOTHI: MpeieibHbIE OTHOOCHOBHBIE, IPEEIbHbBIE IBYXOCHOBHBIE,
HempelenbHble OJHOOCHOBHBIE, HEIpeAeIbHbIE JBYXOCHOBHBIE, apOMaTHYECKHE
(omHO- M nByXOCHOBHBIE). OnpeneneHue, CTpoeHUe, HOMEHKIIATypa, BUJIbI H30MEPUH,
CrocoObl NOJTy4YeHHsI, PU3NUECKHEe U XUMHUYECKUE CBONCTBA, IPEICTaBUTEIH.

19. Awmwunbl amudaruyeckue u  apoMarmueckwe. OmnpeneneHue, CTPOCHHE,
HOMEHKJIaTypa, BUIbl MU30MEPHH, CIIOCOOBI MOIY4YeHHs], (PU3NUECKHEe U XUMHYECKHE
CBOMCTBa, MPEICTABUTEIIH.

20. Amuael. MoueBuna. OmnpenesieHle, CTpPOCHUE, HOMEHKIIATYpa, BUJIbI U30MEPHH,
CrocoObl NOTy4YeHHs, PU3NUYECKHe U XUMHUYECKUE CBOMCTBA, IPEICTaBUTEIH.

21. Okcukucnotel. OnpeneneHue, CTPOCHHE, HOMEHKIATypa, BHJIbl H30MEpPHH,
CHocoObl MOTy4YeHHs, PU3NUECKHE U XUMUUYECKUE CBOMCTBA, IPEICTABUTEIH.

22. Okcokucnotel. OmpeneneHue, CTPOCHHE, HOMEHKIATypa, BHUAbl H30MEPHH,
CHocoObl MOTy4YeHHs, PU3NUECKHE U XUMUUECKUE CBOMCTBA, IPEICTABUTEIH.

23. [lonsiTue 06 ONTUYECKOI aKTUBHOCTHU BEIIECTB U MPUUYKHA, €€ 00ycIaBIMBaronias.
24. [lonsiTue 006 aCHMMETPUYECKOM aTOME YTIepoa.

25. Onruyeckue H30MEphl: JHAHTUOMEPHI (ONTHUYECKHE AaHTHIIObI), palleMaThl,
nuactepeoMepsl. Popmysia Mojcyera KOJIMYECTBA ONTUIECKUX U30MEPOB.

26. Ilpoexkunonnsie popmyisl Ouiepa.

27. llonsartue o D- u L- psanax.

28.IloHsATHE TUMUAOB U UX KiIaccuuKarms.

29. HelitpanbHble TUUABI (TTUIEPOJIUIINAIBI U IUOJIbHBIE TUTUAB). VX onpeneneHue.
30. Onpenenenue XUpoB, Ux odmas Gopmyna.

31. CoctaB xkupoB. CMpTHl U KHUCIOTHI, BXOJSIINWE B COCTaB XUpPOB. Paznuuus B
CTPOECHHHU JKUPHBIX KUCIIOT.

32. CtpoeHue KUpOB: MOHO-, M- U TpUIIIMLEPHUIBL. ONTHYECKAs N30MEPHS KUPOB.
33. XapakTepuCTHKa )KUPOB: KUCIOTHOE YHUCIIO, HOTHOE YUCIIO, YUCIIO OMBUICHUS.

34. [loHsiTHE O BBICHIXAIOIINX U HEBBICHIXAIOIIMX MacjaX, UX UCIOJIb30BaHUE.

35. Peakiuu ruiporeHu3anyy U THIpoJii3a JKUPOB, TOHITHE O TPOTOPKAHUU KHPOB.




36. Peaknust ombuieHus. MblIo TBEPAOE U 5KUAKOE.

37. Knaccudukanus yrieBoioB.

38. Onpenenenne MOHOCaXapuI0B, UX Kiaccuukams.

39. OnTuueckas nzomepust MoHocaxapuaoB. [Tonstue o D- u L- psanax. Onpenenenue
MIPUHATICKHOCTH K PSTy HA TIpPUMEpeE.

40. Tayromepusi caxapoB: o- U - mupaHo3Hble B (BypaHo3Hbie Gopmbl. [loHsTHE O
TJIMKO3UJIAX.

41. XuMHUYEeCKHE CBOWCTBA MOHOCAXapoOB: TPU THUIA OKUCIEHUS, BOCCTAHOBJICHUE,
oOpa3oBaHUE CIOXKHBIX JPUPOB ¢ oprodochopHON KHCIOTOH, O0OpasoBaHuE
TJIMKO3U/JIOB.

42. IlomyyeHrne MOHOCaXapuJI0B.

43. OnpeneneHre CIoKHBIX CaxapoB, UX KiIacCU(UKaIus.

44. Omnpenenenue osmrocaxapoB. HMx BaxHelue mnpeacTaBuTenu (Aucaxapa).
BoccranaBnuBaronme aucaxapa: MajabTo3a, JiakTo3a. VX CcTpoeHHWe M CBOMCTBA.
HeBoccranaBnuBaroiue qucaxapa: Tperajiosa, caxaposa, X CTpOe€HHEe U CBOMCTBA.

45. Onpenenenne noiaucaxapoB. Ux kinaccudukams.

46. Onpenenenue romonorcaxapoB. Mx BaxHenme npeicTaBuTeNu:

a) KpaxMajl, €ro KOMIIOHEHThI, UX COCTaB, CTPOCHHE, CBOMCTBA. [ MApOIM3 Kpaxmaa,
€ro OMOJOTUYECKOE 3HAUCHUE;

0) TJIMKOTEH — COCTaB, CTPOEHHE, CBOMCTBA, OMOJIOTUYECKOE 3HAUCHHUE,

B) IIEJITIONI03a — COCTaB, CTPOCHHE, cBoicTBa. OOpa3oBaHue BOJOKOH. bruonorudeckoe
3HAYCHHE.

47. AMMHOKHCIIOTHI, UX KJIacCU(DUKAITUS, U30MEPHSI.

48. AM(POTEpHOCT, aMUHOKHCIIOT, TIOHATHE 00 M303JIEKTPUUECKON TOYUKE.

49. buosornueckas pojab aMUHOKUCIOT. [IoHATHE O HE3aMEHNMBIX AMUHOKHCIOTAX.
50. IlonsTHE O MONMMMIENTHAAX, UX KJIacCU(PHUKAIUS, CTpOECHUE, OMOJIOTHYECKAs POJIb.
51. CxoacTBO M pa3nuyue B CTPOCHUHU MOJMIENTUIOB U NOJIMAMUI0B. BiusHue 3TuX
pa3IM4uil Ha CBOMCTBO COEIUHEHUM.

52. Onpenenenue 0enka. DIEMEHTHBIN 1 aMHUHOKUCIIOTHBIN COCTaB OCITKOB.

53. IloHsiTHE O IEPBUYHOM CTPYKType OeKa, 0COOCHHOCTH MENTUIHOU IPYIIIIHI.

54. TloHsiTie 0 BTOPUYHON, TPETHYHON U YETBEPTUUHOM CTPYKTypax Oelika.

55. Knaccuduxanus 6enkos.

Oo0pa3zen 3K3aMeHANMOHHOI0 OMJIeTa

OI'BOY BO «l'ocynapcTBeHHbIH arpapHblii yHUBEpcUTET CeBEpHOTO 3aypalibsi»
ATpOTEXHOJIOTMYECKUI UHCTUTYT

Kadenpa o6meit xumuu um. M. J1. Komuccaposa

VYuebHas nucuuiuinaa; XuMust

Hamnpasnenue noaroropku: 35.03.03 Arpoxumus U arporio4BOBEICHUE

BK3AMEHAIIMOHHBIN BUJIET Ne |

1. Ankansl. Onpenenenue, oomas Gopmyiia, TOMOJIOTHYECKUN PsiJl, CTPOCHHE, HOMEHKIIATYDa,
U30MepHusi, COCcOoObI MOTYyYeHNs, XUMUYECKHE CBOMCTBA, IPEACTaBUTEIH.

2. Hanmcarp XMMHMYECKHE CBOIMCTBA MPOMAHOHOBOW KUCIIOTHI (MMMPOBUHOIPAIHAS KUCIIOTA).
3. Hanncath ypaBHEHHE peaklUu THAPUPOBAHUS JIFOOOTO KUAKOTO JKHpA.

CocraBui: /J1.H. bapabanmukosa / « » 20 T
W.o0.3aBemyromiero kadeapoi: /J1.H. Bapabanmiukosa / « » 20 r.




Bomnpocsl 115 ciaum yCTHOro 3Kk3ameHna (4 cemecrtp)

Kommne Bomnpocsl
TEeHUHHU

1. OO6mas Teopus XpoMaTorpadGuIecKoro pasIeieHusl.
OIIK-1 2. Knaccuguxkams xpomarorpaguuecKiux METOI0B.

3. IlpeumymectBa XpomarorpaduyecKMx METOJIOB pa3/lCiCHUs M aHaIn3a
BEIIIECTB.

4. TeopeTnuecKkue OCHOBBI U CYITHOCTh METO/1a Ta30BOM XpoMaTorpaduu.

5. MpUHLOUIHUAIBHAs CXeMa YCTPOICTBA Ira30BOro xpomarorpada.

6. Bwuabl KOJIOHOK, MPUMEHSIEMBIX B Ta30BOM XpomMaTorpaduu.

7. OcHOBHbIE BHJIbI COPOEHTOB (HOCHUTENEH) U HEMOABIXKHBIX (ha3, MPUMEHSIEMBIX
B ra30BO XpoMarorpadum.

8. XapakrepHucTHKa IETEKTOPOB (CEIEKTUBHOCTh, YYBCTBUTEIHHOCTH, 00IACTh
MIPUMEHEHMS]), UCTIOJIb3YEMBIX B Ta30BOM XpoMaTorpaduu.

9. UneHTnduKams BEMIECTB M WX KOJHMYECTBEHHOE OIpPEICNICHHE METOI0M
ra3oBoil xpomaTorpaduu.

10. Mexann3m 00pa3oBaHUS WOHOB B IUIAMEHHBIX JETEKTOpax IpH aHAIU3e
OPraHM4eCcKuX coeMHeHnn Metoaom ['X.

11. O6pazoBaHue aHATUTUIECKOTO CHTHAJA B JACTEKTOPAX IO 3aXBaTy JIEKTPOHOB
IIpY aHAJIM3€ OPraHUYECKUX COeTMHEHn MeToaom ['X.

12. TlpuHIMI OEWCTBUS M YCTPONCTBO TUIAMEHHO-(OTOMETPHUYECKOTO JETEKTOpa
razoBoro xpomarorpada.

13. JlerekTop TO TEIJIOMPOBOAHOCTH (KAaTapoMeTp), €ro NpPEeUuMyIlecTBa U
HEJ0CTaTKU MPU ra30XpoMarorpaduyeckoM aHaIH3e.

14. Tunel XxpoMartorpadoB, MPUMEHIEMbIE B arPOIKOJIOTHH U C/X POU3BOJICTBE.

15. TlpunnunuanpHas cxeMa yCTpOKWCTBa XpOMaTO-MacC-CIIeKTpOMeTpa.

16. [IpenmymiecTBa XpomMaToO-Macc-CIIEKTPOMETPUHU Tepell IPYTUMH METOJaMu
xpoMarorpadum.

17. ObnacTte TpUMEHEHUS Ta30BOM XpomMarorpaduu B arpodKOJIOTHH H /X
IIPOU3BO/ICTBE.

18. TeopeTnyeckue OCHOBBI W CYIIHOCTh METOJA BBICOKO A(h(HEKTUBHOU
KUAKOCTHOM Xpomarorpaduu. O61acTb NMPUMEHEHHUS B arpo3KOJIOTUU U C/X
IIPOU3BO/ICTBE.

19. lIpuHnunuaneHas cxema yctpoicTBa «Muiauxpom — 5-6»

20. Bugpl  KOJOHOK, TNPUMEHSEMBIX B BBICOKO A(O(PEKTUBHOM KMJIKOCTHOU
xpoMarorpadumu.

21. Tumbl JETEKTOPOB, MCIOJB3YEeMbIX B BBICOKO 3()()EKTHBHONM >KHIKOCTHOU
xpoMarorpaduu

22. Xpomarorpadudeckie Mnapamerpbl, UCHOIb3yeMble B BBICOKO 3(h(HEeKTUBHOU
KUAKOCTHOM Xpomarorpaduu A HUIACHTHPHUKAINH M KOJIUYECTBEHHOTO
OTIpe/IeNIeHNs BEILIECTB.

23. TeopeTnyeckre OCHOBBI M CYITHOCTh OyMa)kKHOM XpomaTorpaduu.

24. Bunpl 6ymaxkHOM Xpomarorpaduu.

25. TeopeTnyeckre OCHOBBI M CYLTHOCTh TOHKOCIOHHON XpoMaTorpaguH.

26. IIpeumymiecTBa U HEAOCTATKH OYMa)KHOM M TOHKOCIOWHON XpoMartorpaduu.

27. UnenTudukamuss #U KOJUYECTBEHHOE OMNpPEIEICHHE BEIIeCTB METOJ0M
IUTIOCKOCTHOM XpomMarorpaduu.

28. Bujbl MIacTMHOK AJIi TOHKOCJIOWHOW Xpomatorpaduu U UX OTKHYUTEIhHBIC
0COOEHHOCTH.

29. O0mrasi MPUHIMIHATBHAS CXeMa aHATUTUYECKUX MPUOOpPOB IS aHaiu3a, B

KOTOPOM HCIIOJIB3YIOTCS OCOOCHHOCTU (PM3UKO-XMMHUYECKHX CBOWCTB BEIECTB.




30.

31.

32.
33.

34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44,

45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.

56.

Knaccupukamuss  pu3nKo-XMMHUYECKMX METOJOB aHalu3a IO CIoco0y
MOJIYYCHHA aHAJIMTUYCCKOTO CUIHaJla U UX XapaKTCPUCTUKaA.
OcHoBHBIE 00BEKTbI DPH3UKO-XMMHUYECKOTO aHAIM3a B arpoOd’KOJOTHH M C/X

MIPOU3BOJICTBE.
[TonsTHE 00 AHATUTHYECKOM CHTHAJIC B (PH3UKO-XUMUICCKOM aHAIH3E.
Oco0eHHoCTH AHATATUYECKUX CHUTHAJIOB B CIEKTPAJIbHBIX,

AIIEKTPOXUMHUYECKHUX U XPOMATOTpapuIecKnx METO1aX aHaIN3a.
Knaccugukarms criekTpaabHBIX METOIOB aHAJIN3a U UX OCOOCHHOCTH.
Teoperndeckne OCHOBHI CIIEKTPAIBHBIX METOJOB aHAJIH3a.

Teopernyeckass OCHOBa M CYIIHOCTh AaTOMHO-3MHUCCHOHHOW (oTomeTpuu
IUIAMEHHN.

[TpuHIIMTIMATBPHAST CX€Ma YCTPOMCTBA YMUCCHOHHBIX TUIAMEHHBIX (DOTOMETPOB
Ha npumMepe miameHHoro goromerpa [IOM.

Teopernueckue OCHOBBI 51 CYIIHOCTb aTOMHO-aJICOPOLIMOHHOM
CHEeKTPO(HOTOMETPHH.
[TpunnunuanbHas cxema YCTpOMCTBA aTOMHO-aJICOPOIIMOHHBIX

criektpometpoB (Ha mpumepe AAS-1 u AAC-KBAHT-ZETA).

OO6nacTh MPUMEHEHUsT aTOMHO-3MHCHOHHOW (POTOMETpUM B arpo’KOJIOTHH U
C/X TIPOM3BOJICTBE.

O6nacTh TNpPUMEHEHUS AaTOMHO-aJCOPOLIMOHHONW CHEKTpPOo()OTOMETpHH B
arpo3KoJIOTUH U C/X MPOU3BOJCTBE.

TeopeTnueckne OCHOBBI M CYIIHOCTb  (POTOMETPUYECKHX  METOJIOB
(apcopOrmonHast cCneKTpohOTOMETPHS).

3akoHBbI OTJIOIIEHUs cBeTa (3akoH byrepa — JlambGepTa — bapa).

CyIIHOCTh TOHATUH — ONTHYECKass IUIOTHOCTh, MPOILIEHT NOIVIONIEHUS U
MOJIEKYJISIPHBIN KO3 (DHUITMEHT MOTJIOICHUS.

[IpuHnunuanbHas cxeMa YCTpPOMCTBa  (DOTORIEKTPOKOIOPUMETPOB  (HA
npumepe KOK 2).

[IpuHnMnranbHas cxeMa ycTpoicTBa crekTpodoromeTpoB (Ha mpumepe CD-
16).

OO6nacTh MPUMEHEHUS KOJIOPUMETPHUH U CHEKTPOGOTOMETPHUU C arpO3KOIOTUH
U C/X IPOU3BOJICTBE.

Knaccudukanus 31eKTpoOXUMUYECKIX METOI0B M UX OCOOCHHOCTH.
TeopeTnueckrie OCHOBBI M CYITHOCTH MOTEHIIMOMETPHUH.

WNuaukaTopHbIe 3JIEKTPOABI U AIEKTPObI CPABHEHUS U UX YCTPOUCTBO.
OO6nacTh MPUMEHEHHS] TOTCHIIMOMETPUYECKUX METOJIOB B arpodKOJIOTHH U C/X
IIPOU3BO/ICTBE.

[IpuHnunuanekHas cxeMa YCTPOWCTBAa MOTEHIIMOMETPOB — HOHOMEpOB (Ha
npumepe OB-74).

Konngykromerpus. CymHocTh MeToga W o0nacTh MNPUMEHEHHS B C/X
IIPOU3BO/ICTBE.

[TomydeHne aHAJIUTHUYECKOTO CHUTHAlIAa B DIEKTPOXUMHUYECKUX METO/ax
aHaim3a.

CymHocTh MOHATUH — BpeMsl YIEp)KMBaHUS UM OObEM YAEp)KHUBaHUS B
AKHUJIKOCTHOM Xpomarorpaduu.

CyIIHOCTh MOHATHS — BBICOTA DSKBUBAJICHTHOM TEOPETUYECKOW Tapeiku
(BOTT). HUcnonszoBanue 3HaueHus BOTT mns oueHku >PQPeKTUBHOCTH
KOJIOHKH B Ta30KUAKOCTHON XpoMaTorpaguu.




Oo0pa3en 3K3aMeHALMOHHOT0 O1JIeTa

OI'bOY BO I'ocynapcTBeHHbIN arpapHblii yHUBEpcUTET CeBEpHOTO 3aypaibsi
ArpOTEeXHOJIOTUYECKUN UHCTUTYT

Kadenpa o6meii xumun um. W1.J]. Komuccaposa

VYuebHas aucuuIuinHa XuMHus

JUI HarpaByieHus moaArotoBku 35.03.03 Arpoxumus U arporo4BoBeICHHUE

DKk3amMeHalMOHHbIN Oner Ne 1
1. Knaccudukanus CieKTpaJibHBIX METOJIOB aHAIM3a U UX OCOOCHHOCTH.
2. IntukaTopHble AIEeKTpoabl (Ha IpUMepe MEMOPaHHOI0) UX YCTPOUCTBO.
3. Paccuurath K03pPUIMEHT NOABWXKHOCTU (OyMakHas, TOHKOCJIONHas XpomaTtorpadus),
3aJlaHUE B3ATh y MIPernojaBaTes.

Cocrasui: Bosikosa H.A. / / « » 20
W.o0.3aB. xadenpoii: bapabanmuxosa JI.H./ / « » 20

IIpouenypa oneHMBaHUs IK3aMeHA

[IpomexxyTounast aTTecTaius, Kak KOMIUIEKCHOE MEpPOTPUITHE, BKIIOYACT IPUEM
YCTHOTO 3K3aMeHa. ODK3aMEHbl NPUHUMAIOTCSA MpenojaBaTeNisiMU, BEAYIIMMH JIEKIIMOHHbIE
3aHATHUS. B OTHenbHBIX ciydasx mpu OOJIBIIOM KOJIMYECTBE TPYMN y OJHOTO JIEKTOpa WM MpHU
OOJBIION YMCICHHOCTH TPYIIBI C pa3pelieHus 3aBeAylomiero kadenpoi aomyckaercs
MIPUBJICYEHUE B MOMOIIL OCHOBHOMY JIEKTOPY MperojaBaTesis, MPOBOJUBILIETO MPAKTUYECKUE
3aHATHUS B rpynmnax. JK3aMeH MPOBOJUTCS TOJBKO TMPH MPEABSBICHUH CTYJECHTOM 3a4eTHOM
KHIDKKH M TIPU YCJIOBUM BBITIOJHEHHUS BCEX KOHTPOJBHBIX MEPONPUSATHH, MPEeayCMOTPEHHBIX
y4eOHBIM IJIaHOM U paboueilt mporpaMMoil no nzydaemoil aucuurae. CTyieHTaM Ha SK3aMeHe
MIPEIOCTABIISIETCS MIPaBO BHIOPATh OJIMH U3 OMiIeToB. BpeMst moAroToBkM K oTBETY cocraBiseT 30
MuHyT. [lo MCTedYeHHWH YCTaHOBIEHHOTO BPEMEHH CTYIEHT MOJDKEH OTBETUTh Ha BOIPOCHI
9K3aMEHallMOHHOTO Ousierta.  Pe3ynbTrarhl SK3aMeHa OLIGHHMBAIOTCS MO YeThIpeXxOamibHOM
cucteMe («OTJIMYHO», «XOPOILO», «YIOBIETBOPUTEIBHO», «HEYJOBJIECTBOPUTEIBHO») H
3aHOCATCS B DK3aMEHAIMOHHYIO BEJOMOCTh M 3aUeTHYIO KHIDKKY. B 3aueTHyi0 KHIDKKY
3aHOCATCS TOJBKO TOJIOXKUTENbHbIE OIEHKU. [loamucaHHbIl mpenoaaBaTeieM 3K3eMIULIP
BEJIOMOCTH CHAETCS HE MO3/HEe CIEAYIOUIEro THS B JIEKaHAT, a BTOPOM XpaHuTcs Ha kadenpe. B
cllydae HESIBKM CTyJEHTa Ha 2K3aMeH B K3aMEHAI[MOHHOUW BEIOMOCTH JeaeTcs OTMETKa «HE
spuiics». CTyHeHThI, HE NPOLISAIINE MPOMEXKYTOUHYIO aTTECTallui0 Mo TpaduKy ceccuw,
JOJIKHBI JTUKBUAUPOBATH 33/10JDKEHHOCTh B YCTAHOBJICHHOM TOPSIKE.

Il xaJjia oueHMBaHUs YCTHOI'O IK3aMEHa

OrneHka Onucanue

OI_IeHKa «OTJIUYHO» BBICTaABJIACTCA 06yqa101ueMyc;1, €CJIn OH FJ'Iy6OKO U TIPpOYHO
YCBOUII HpOFpaMMHHﬁ Marepuaj, HUCYUCPILIBAOIIC, ITOCICAOBATCIBHO, YCTKO U
JOTHYCCKH CTpOfIHO €ro Ms3Jjiaract, IMOKa3bIBACT BCPHOC INOHUMAHUC XHUMHUYECKOH
CYIIHOCTU pPAaCCMATPUBACMBIX SIBIICHHH H 3aKOHOMepHOCTCﬁ, 3aKOHOB H TeopHﬁ,
5 AaCT TOYHOC ONPCACIICHUC U UCTOJIKOBAHUC OCHOBHBIX HOHSITI/II>'I, 3aKOHOB, TCOpHﬁ,
a TaKKC IMMPaBUIILHOC OMPCACIICHUC XUMHWYCCKUX BCINYHNH, YMECT TCCHO YBA3LIBATH
TCOPHUIO C HpaKTHKOﬁ, CB060I[H0 CIIpaBJIAACTCA C 3ada4aMu, BOIIPpOCAMU U APYTHUMU
BHUJaMH TMIPUMCHCHHUA 3HaHHI>i, IMMpaBUJIBHO 000CHOBBIBAET MMPpUHATOC PCHICHHUC,
BJIAZICCT PA3SHOCTOPOHHHUMU HABBIKAMHU W IMPUCMAMU BBIMMOJIHCHUA IMMPAKTHUYCCKUX




3aaad.

OneHka «XOpOLIO» BBICTABIAETCA OOy4aroUIEMyCsl, €CIM OH TBEPAO 3HAET
Marepuai, rpaMOTHO M IO CYLIECTBY M3J1araeT €ro, He JOIyCKas CYLIECTBEHHBIX
4 HETOYHOCTEM B OTBETE Ha BONPOC, IPABUIBHO NPHUMEHSET TEOPETUUECKUE
IOJIO)KEHUS TpPU  pEIIEHUU [PAKTUYECKHMX BONPOCOB W  3aj4ad, BiaJeeT
HEOOXOJMMBIMU HAaBbIKAMU U IPUEMAMU UX BBITIOJIHEHUS.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABIISETCA OOYy4alOIIEMYCs, €CJIM OH HMEeT
3HAHMS TOJBKO OCHOBHOIO MAaTrepHaga, HO HE YCBOWJ €r0 JACTaleH, NOIyCKaeT
3 HETOYHOCTHU, HEJIOCTATOYHO NPaBUJIbHBIE (DOPMYIUPOBKHU, HAPYLIEHUS JIOTHUECKON
MIOCJIEA0BATEIBHOCTH B M3JI0KEHWH IIPOIPAMMHOIO MAaTepuasa, HCIBITIBAET
3aTpyJHEHUS MPU BBITIOJHEHUH MTPAKTHUYECKUX padoT.

OneHka «HEyIOBJIETBOPUTEIBHO» BBICTAaBIIAETCS oOOyyarouiemMycs, KOTOpBIM He
3HAET 3HAUYUTEIbHON YacTH MPOTrPaMMHOIO MaTepHaja, JOMYCKAeT CYIECTBEHHbIE
2 OLIMOKH, HEYBEPEHHO, C OOJBIIMMHU 3aTPYIHEHUSMHU BBINOJIHAET MPAKTUYECKUE
pabotel. Kak mpaBuio, olieHKa «HEYJOBIETBOPUTEILHOY» CTABUTCS 00ydaromUMCs,
KOTOpbIE HE MOTYT MPOJOJIKUTH 00yueHre 0e3 TOMOJIHUTENbHBIX 3aHITHH

2. Kpurepun ouenuBanus pedgepara M NpuMepHbIN NlepevyeHb TeM

Tembl pedepartos (1 cemecTp):
1. IllenoyHble U NIETOYHO3EMETBHBIE METAILIBI.
2. 'mapuapl METAIIIOB.
3. ®u3nyecKkre 1 XUMUYECKUE CBOMCTBA METAJIIOB.
4. PacnpocTpaHeHue, noJiydeHue, CBOMCTBA U MPUMEHEHHE XJIOPa.
5 CouigHast KUCNOTA U €€ COJIN.
6. KuciopoaHbie COeTMHEHUS XJI0pa.
7. Bpom, pacnipocTpaHeHHe, MOJIy4eHUE, CBOMCTBA, IPUMEHEHHUE.
8. Mo, pactipocTpaneHye, II0TydeHne, CBOMCTBA, IIPHMEHEHHE.
9. KpemHuii B npupojie, CBOMCTBa, MPUMEHEHHE.
10. PactipocTpanenue B mpupojie, MoaydeHue, CBOMCTBA, IPUMEHEHHUE YriIepoa.
11. dusnueckue U XMMUYECKUE CBOMCTBA a30Ta. CTpOeHHE MOJIEKYIT a30Ta.
12. Okcuasl a3oTta.
13. A30THas KUCIOTa U €€ COJIH.
14. BopopoaHbie COeIUHEHUS a30Ta.
15. A3oTHbIe ynoOpeHusi.
16. PacnpoctpaneHue B npupoje, NojlydeHue, CBOUCTBA, MPUMEHEHHUE CEPBI.
17. Oxcun cepsl (1V) u oxenn cepsr (V).
18. CepHast KUCIOTA U €€ XUMUYECKUE CBOMCTBA, TPUMEHEHUE.
19. CepHas KucnoTa u ee CoJiu.
20. Pacipoctpanenue docdopa B mpupoje, 3SHaUCHHE.
21 MunepanbHble GochopHbIe YI0OpeHHUS.
22. IIpon3BOACTBO MPOCTOTO U JBOMHOTO cymepdocdara.
23. Oprann4eckue peareHTbl B XUMHUYECKOM aHaJIU3e.
24. KOMIUIEKCHBIE COETUHEHUSI B XUMUYECKOM aHAIH3E.

Tembl pedepaToB (3 cemecTp):
1. 3HaveHue KOJUIOUHBIX CUCTEM B (DYHKIIMOHUPOBAHUH KJIETKH U I[EIOCTHOTO OPraHU3Ma.
2. OcMoC, OCMOTHYECKOE JIaBJIEHUE B OCYLIECTBICHUU (YHKIUI KUBOTO OpraHU3Me B HOpME U
IIpU IaTOJIOTUH.



3. Aucddysus u ee 3HaueHre B 0OMEHe BeMIeCTB M (PYHKIIMOHUPOBAHHUHU YKUBOTO OPraHU3Ma.

4. Bydepusie cuctembl. OCHOBHBIE XapaKTEpPUCTHKH M CBOMCTBAa. MexaHuW3M JeHcTBUA U
OMOJIOTHYECKOE 3HAUCHHE.

5. CoBpeMeHHBIE TPE/ICTABIICHUSI O CTPOCHUU AUCIIEPCHON (ha3bl KoJIouAHOU cuctembl 1 BMC.
6. 3aBHCHMOCTH OCHOBHBIX CBOWCTB JWCIEPCHBIX CHUCTEM OT OCOOEHHOCTEH OpraHu3aluu
JTUCTIEPCHOM (ha3bl.

7. OcHOBHBIE CBOMCTBA rTUAPOPOOHBIX KOJIJIOUTHBIX CUCTEM.

8. OcnoBHbIe cBolicTBa BMC.

9. CpaBHHTENBHAS XapaKTEPUCTUKA KOJUTOMAHBIX cucteM 1 BMC.

10. Kuakocts 1 Boja. OCHOBHBIE XapaKTEPUCTUKUA U OMOJIOTHYECKOE 3HAYCHHUE.

11. CoBpeMeHHbIE TIPEJICTABIICHUS O TEOPUH PACTBOPOB U MPOIIECCE PACTBOPECHHUSI.

12. Uctuaubie pacTBOphl. OCHOBHBIE CBOMCTBA U 3HAUYCHUE.

13. BpoynoBckoe nemxenue. CyTb U 3HaUeHUE I HYHKIMOHUPOBAHUS )KUBOTO OPraHU3MA.

14. CpaBHUTEIbHAS XapAKTEPUCTHKA ONTUYECKUX CBONCTB AUCIIEPCHBIX CUCTEM.

15. CpaBHUTENBHAS XapAKTEPUCTHUKA KUHETUYECKUX CBOMCTB IUCIIEPCHBIX CUCTEM.

16. 3aBUCHMMOCTH OCHOBHBIX XapakTEPUCTHUK JUCHEPCHBIX CHCTEM OT pa3Mepa 4YacTHIl
JTUCTIEPCHOM (ha3bl.

17. OOuias xapakTepucTHKa OEITKOBBIX PACTBOPOB.

18. TloBepxXHOCTHBIE SBIICHHS KaK CBOMCTBA JWCIIEPCHBIX CHCTEM. bHOJIOTHYECKOe 3HAauYeHHE
MTOBEPXHOCTHBIX SIBJICHUI.

19. DnexTpodopes — cyTh MeTO1a, MPUMEHEHHE U 3HAUCHHE.

20. 3apsiq yacTHIBI UCTIEPCHOM (Dasbl U ero 3HaYeHHE B PYHKITMOHUPOBAHUH KIIETOK.

21. OcHOBHBIE CBOMCTBA OCJIKOB M MX 3HAUYCHUE B KU3HEACITCIILHOCTH OpraHu3Ma.

22. CpaBHUTEIbHAS XapaKTEPUCTUKA OCHOBHBIX CBOMCTB JUCIIEPCHBIX CUCTEM.

23. JlucniepcHble CUCTEMBI — OCHOBHBIE NOHATHS, TUIBI M UX 00LIasi XapaKTEPUCTHKA.

24. buonormveckoe 3HadYeHHE cocTossHUNA KoJutouaHbix cucteM — 30JIb u I'EJIb. Cyrp u
MEXaHU3M CTapEHUs KOJIJIOUIHBIX CHCTEM.

25. AKTuBHAas peakuus cpesbl. buosornyeckoe 3HadeHUE M METO/IbI OTIPE/IEIICHUS.

26. Tepmoxumusi. OCHOBHBIE 3aKOHBI U CJIEICTBHSI B OMOJIOTUH.

27. TepMoiMHaMKKa B CYIIECTBOBAaHUM OMOJIOTUYECKUX CUCTEM.

28. AKTUBHAas peaklys Cpe/ibl B pa3BUTHU NATOJIOTUYECKUX COCTOSTHUN )KMBOTO OpPraHU3Ma.

29. OcMoTHYECKOE J1aBJICHUE B PA3BUTUH MTATOJIOTUYECKUX COCTOSHUM KUBOI'O OpraHU3Ma.

30. 3navyeHune GU3NKO-XUMUUYECKHUX SBJICHUHA B ()YHKIIMOHUPOBAHHUH KJIECTOYHBIX MEMOpaH.

IIpouenypa ouenuBanus pegepara

B paboueii nporpamme AUCHUIIMHBI TPUBOJUTCS MEPEUEHBb TEM, CPEAN KOTOPBIX CTYACHT
MO>KET BBIOpaTh TeMy pedepara.

[TapameTpsl OIIEHOYHOTO CpPE/ICTBA:

- UH(OpMaIMOHHAsI TOCTATOYHOCTb;

- COOTBETCTBHE MaTepHaja TeME U IUIaHy;

- CTWJIb U SI3BIK M3JI0KEHUs (11e1eco00pa3Hoe UCMOIb30BaHUE TEPMUHOJIOTHH, TIOSCHEHHUE
HOBBIX TIOHATUH, TAKOHUYHOCTD,

- IOTUYHOCTH, MPaBUIHLHOCTh IPUMEHEHUs U 0(hOPMIIEHUS IIUTAT U JIP.);

- HaJIMYUe BBIPAKEHHOM COOCTBEHHOM MO3ULINH;

- aJIeKBaTHOCTb U KOJIMYECTBO MCIOJIb30BAaHHBIX HCTOYHUKOB (10-15);

- BJIQJICHUE MaTEpUaJIOM.

Ha 3amuty pedepara, cocrosmiyro H3 3amuThl pedepara M OTBETOB Ha BOIPOCHI,
orBoguTcs 10-15 MunyT.



Kpurepuu ouenku pedepara

OueHka Onucanue

BBICTABIIICTCS OOywaromemycs, eciu Tema pedepaTa IOJIHOCTBIO PacKpbITa,
3a4TEHO | coliepKaHUe pedepara COOTBETCTBYET IUIAHY, CTYJACHT XOpOILIO  BIaJeeT
MaTepHAJIOM, YCIICIITHO OTBEYACT Ha BOIIPOCHI.

BBICTABIISICTCSL OOydaroleMycCsi, €clii TeMa pedepara HE pacKpbiTa, COJCpKaHUE

He pedepaTa He COOTBETCTBYET IIaHY, BIaJeHHE MATepPHAIOM YaCTUYHOE, CTYIEHT He
3a4TCHO | orpeyaer Ha Gonee yeM 50% BOIPOCOB.
3. Kpurtepuu BbINOJHEHHS] KOHTPOJIbHBIX paoT U NPHMEPHbIii NepedeHs BADHAHTOB

IIpumepHbIe 3a1aHus VI KOHTPOJIbHBIX padot (1 cemecTp)

KonTponbhas paborta
Tema: «Kitaccbl HEOPraHMYECKUX COeIMHEHUIN»
Bapuanr Ne 1
1.JlaTe onipeieieHuE KUCIIOTHI.
2.Hamucate QopMysbl CHEAYIOIIMX BEIIECTB: COJISHAS KUCJIOTA, THIPOOKCHI IUHKA,
ruapodocdat Kausi, OKCUI HATPHsI, OKCH]T XJIopa, ruapookeu sxenesa (11).
3. Jlats Ha3Banue creayromux Bemects: CrCls, Ba(NO;3), KOH
4.0OcymiectBute crneayronue npespanienus: Ca- CaO- Ca(OH),-CaO-CaCl,

Kontposbhas padoTa
Tema: «XuMH4YecKasi KHHETHKA U XUMHYeCKOe PABHOBECHE)
Bapuant Nel
1. Hamummute MaTeMaTHYeCKOE BRIPAKECHHUE 3aKOHA JICHCTBYIOIIMX MacC JUIsl peaKIni:
Hawy + o = 2HI
2. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM PEAKIIMH OT KOHIICHTPAI[MH PEarupyrOIIUX BEIIECTB
Kak wu3MmeHuTcs (BO CKOJIBKO pa3) CKOPOCTh pEaKIMH, €CIU KOHIECHTPALHMIO  MEePBOrO
pearupyromero BenecTra yBeJIMYUTh B TPU pasa:
CaHawy + Hary = CoHar
OtBet 000CHYITE, MPOBEIST COOTBETCTBYIOIINE BBIYUCIICHHUSI.
3. B coorBerctBuu ¢ npunnunom Jle-lllaTense, 000CHYiTEe, B KAKOM HAlpPaBJICHUH CMECTHTCS
paBHOBECHE PEAKIIUU
a) MPH YMEHBIIICHUN KOHIIEHTPAIIMU TIEPBOTO U3 UCXOTHBIX BEUICCTB:
Nz(r) + Oz(r) < ZNO(F)
0) pu MOHWKEHUH TeMIepaTyphbl:
2NH3(F) = Nz(r) + 3H2(r) A H0 =924 xJIx;
B) MIPU MOBBIICHUH JIABJICHHUS:
Haw) + Sewy < HaS¢
4. Hanummute BeIpayKeHUE KOHCTAHTHI PAaBHOBECHSI PEAKIUU:
ZC(TB) + Oz(r) = ZCO(F

KonTponsHas pabora
Tema: «CTpoeHue atoma»
Bapuant Nel
1. Crpoenune atoma o Pesepdopmy.
2. CocTaBbTe NIEKTPOHHYIO (GOPMYITY aTOMa CJIEIYIOLIEro 3JIeMEHTa: CTPOHIHUIA.




3. Ompenenute 3MEKTPOHHOE CEMEWCTBO JIEMEHTA, YKA3aHHOTO B 33JaHUH 2, PACTIPEICIIUTE
BaJICHTHBIC DJIEKTPOHBI 10 KBAHTOBBIM SYCHKaM B HE BO30YXKJICHHOM COCTOSHHUHM aToMa.
ITosicauTe, MeTanInMUYeCcKue MIIM HEMETAJUIMUECKHE CBOMCTBA MMEET JAHHBIM 3JIEMCHT C
TOYKH 3PEHHUS CTPOCHHS aTOMa.

4. Hanumurte 3HAYCHHUS YETHIPEX KBAHTOBBIX YHCEN JJI BAJICHTHBIX DJIEKTPOHOB aToMa
3JIeMEHTa, YKa3aHHOTO B 3aJaHUH 2.

5. PacmpenenuTte BaJieHTHBIC SJCKTPOHBI IO KBAHTOBBIM SYCHKAM B BO30YKICHHOM
COCTOSIHMM aTOMa 3JIEMEHTA, YKa3aHHOTO B 3a/IaHUH 2.

KonrtponrHas pabdora
Tema: «PacTBOpbI»
BapuanTt Nel

1.HaiitTt HOpManbHyt0 W MoJsipHyt0 KoHueHTpammu 10% -mpomentHoro pactBopa KOH
(mmoTHOCTH pactBopa 1,1 r/mi).
2.Kakytro maccy HUTpaTa Kalusi HaJlo B35Th, 4ToObI mpurotoButh 300 M 0,1 M pactBopa?
3.Kakue maccer 60% u 10%-HOro pacTBOPOB OJTHOTO U TOTO K€ BEIIECTBA HEOOXOIUMBI, YTOOBI
npurotoButh 200r 20%-HOTO pacTBOpa?

KonTponbhas pabora
Tema: «Peakiuu HOHHOT0 00OMEHA»
Bapuant Nel

1. CocTaBbTe MOJIEKYISIPHBIE 1 HOHHO-MOJIEKYJISIPHBIE YPABHEHUS PEAKIINI B3aMMOICHCTBUS B
pacTBopax Mexay:

a) TUIPOKapOOHATOM HATPUS M TUAPOKCHIOM HATPHSI;

0) rugpokcuaoM xpoma (I11) u XJT0poBOIOPOTHOM KUCITOTOM;

B) CHJIMKATOM KaJIUs U XJIOPOBOIOPOTHOM KUCIOTOM;

I') TUAPOKCUIOM IIUHKA U TUAPOKCUAOM HATPHUSL.

2. CocraBbTe B MOJICKYIIIPHOM opMe ypaBHEHUS PeaKIIfii, KOTOPbIE BhIPAKAIOTCS
CJIEYIOIIMMHU KPATKUMU HOHHO-MOJIEKYJISIPHBIMU YPAaBHEHUSAMU:

a) Mg** + CO2" = MgCO3!;
6) H" + OH =H,0

KontpospHas padora
Tema: «OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE PEAKIIMIDY
Bapuant Nel
1.PaccraBbre crenenu oxucienus B cienyrouux BemectBax: KCI, NaNOs;, H,SO4, Mg, Ho,
MnSQ,4, CaO.
2. CocTaBbTe OKHUCIUTEIHLHO-BOCCTAHOBHUTEIIbHBIE PEAKIIMM METOJOM 3JIEKTPOHHOTO OanaHca U
paccTaBbTe KO3 (UIIECHTHI:
A) FeClz + Kl = FeCl, + I,| + KC1
E) P+ HNOg(KOHH.) — H3PO,4 + NO; + H,O



IIpumepHbIe 3a1aHus VI KOHTPOJIbHBIX padoT (2 cemecTp)

KontponsHas pabora
Tema: «TeopeTnyeckne 0CHOBBI OPraHUYECKO XUMH N
BapuanTt Nel
1. Hanmiure Bce M30Mephl reKcaHa, Ha30BUTE COCTUHCHUS.
2. Hanmmure ctpykTypHbIe GOPMYJIbI COSTHHEHUI 110 UX Ha3BAHHSIM:
2,5,6-mpumemunoxman; 3-memuncexcen-2; 4-wemuneenmun-1.

KonrtponpHnas padora
Tema: «AMKJIHYECKHE YIJI€BOAOPOIbD)
BapuanTt Nel

1. 2,3,3 rpumerunnentas + Cly; —
2. [Ipoman + HNO; (paz6.)—>
3. Homyunts Gyran cunTe3oM Bropma
4. Tlomy4yuTh IEHTEH — 2 U3 COOTBETCTBYIOIIETO CIIUPTA.
5. 2- metmiOyren - 2 + HOH—
6. Ipomen+ Cl,—
7. Ilewtramuen-1,3 + Bro—
8. Tlomy4wTh MPOTIMH W3 COOTBETCTBYIOMIETO JUTaJIOT CHIIPOW3BOIHOTO.
9. 3- metmmentud - 1+ HCl—
10. I'ekcun - 1+ HOH—
1. HamucaTp peakuuio OKHCICHHUS MPOMIHHA.
2. AueruieH + Bro,—
Kontposbhas padota
Tema: «llukanyeckue yrijeBoaopoabl. ApeHbD»
Bapuant Nel
1. Jlatp ompeneneHne apeHoB.
2. Tlomyunth 6€H30J U3 MUKJIOATKAHA.
3. beunson + HNO; sto
4. Drtunbenzon+ Cl, —
5. Toxyon + Br, ™ —
6. [uxkmompoman + Hy, —
KonTponbnas pabora
Tema: «I'mapokcucoeTuHEHN D)
Bapuant Nel
1. Tlomyuuts GyTanoi-1 U3 rajJoreHnpPoOU3BOIHOTO.
2. Meranon + HCl—
3. IIpomanon-2 + CuO—"
4. Dranon + CH3-CH,-COOH — v
5. Ilpomanawmon-1,3 + Na—
6. Hamwmcate hopmyny apoMaTHUECKOTO CIIUPTA.
KonTponbnas pabota
Tema: «KapOoHH/IbHBIE COeITMHEHUD)
Bapuant Nel
1. OmpeneneHune OKCOCOSTUHEHUIN U UX BUJIBIL.
2. Tlomy4wTh STaHANb U3 AKUHA.
3. byranon + HCN—
4. Tlenrtanou-2 + HoN-NH-CgHs—
5. TIpomanans + Cu(OH); —*
6. Hamucare ¢popmyny apomatuueckoro keroHa. Kakue peakiuu act 3To coeinHeHue?
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KonTponsHas pabora
Tema: «Kap6oHOBBIE KHCJIOTHD)
BapuanTt Ne 1
Hanucats cTpykTypHble (GOpMYJIbl YKCYCHON, MypaBbUHOM, SHTApHOM, OEH30MHOU KUCIIOTHI.
[TonyunTh reKCaHOBYIO KUCIOTY U3 aJIbJIETUIA.
VYkcycnas kucnora + KOH —
MacisiHasi Kineinota + nponasoi-1—
[I{aBenuBas kucioTa + Na;CO3—
Hanwmcats ¢popmyiy npocreiimeii HenpeaeabHOH KUCTOTHI.
Ocy1ecTBUTE MPEBpAILICHUE:
TUIIEH—ITaHOJI—aleTAIbIET U I— YKCYCHASI KUCII0Ta—>XJIOPYKCYCHAsI KUCIIOTA.

KoHntponrHas padora
Tema: «KAMHMHBI. AMHIBI KHCJIOT)
Bapuant Ne 1
Ornpeenenrne aMMHOB, X KIIaCCU(DUKAITHA.
[TonyuuTs STHIIAMHH U3 CIIUPTA.
1-amunonpomnan + HOH—
HNumerunamun + HCl—
2-amuHoOyTaH + HNO,—
Hanucatp ruapoian3 MOYEBUHBI.

Kontposbhas padoTa
Tema: «/Iunuab»
Bapuant Ne 1
[ToHsiTHE MTUNINIOB U X KJIACCU(PHUKAIUS.
Hanucats Gpopmyny a-oneo-p-nmanpmutocteapara. TBepapIM WM KUAKUM OyIET 3TOT KUP?
O06namaer 14 OH OIITUYECKON aKTUBHOCTHIO?
Hanucath ypaBHeHHe rUApOreHU3aluy JTH000T0 KUIKOTO XKHUpa.
Hammmcarp ¢popmyny 060 pochaTuaHON KHUCITOTHI.
Jlatb onpenenenue 4uciy oMbplieHus. UTo XapakTepus3yeT 3TOT HoKa3aTelb?

Kontposbhas padota
Tema: «CTepeoxumusi, OKCH- U OKCOKHMCJIOThI»
Bapuant Ne 1
[TonsiTre 06 onTHYecKkoi akTUBHOCTH BemlecTB. Kakas mpuunHa 00yciaBiIuBaeT 3TO
sIBIICHHE?
OnpeneneHue OKCUKUCIIOT.
[TonyunTh BUHHYIO KHCIIOTY M HAITUCATh PEAKLUU, KOTOpPasi OHA MOXKET JaTh.

Hanucate ¢Qopmyny mnpocreiimieii KeToOHOKHCIOTH. EE sMmmupuyeckoe Has3BaHue u
OMO0JIOTHYECKOE 3HAYCHHUE.

=

w

Kontponbnas paboTa
Tema: «YraeBoabD»
Bapuant Ne 1
Omnpenenenre MOHOCAXapUI0B U UX KIIACCHU(PUKAIUS.
Hanucats ¢popmyny nro60ii kerorento3sl D-psiga. Ykazate acuMMeTpruecKrue aTOMBI
yIJIEpOJIa U MOAIUCATh KOJIUYECTBO CTEPEOU3OMEPOB.

H-dbpykroza + Hy —
O6pazoBatp rmuKo3u u3 -D-riarokonupanos3sl 1 3TaHONA.
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5. OO6pa3oBaTh HEBOCCTAHABJIMBAIOIINIA Aucaxapu u3 o-D-riaroxonupanossr u -D-
bpykTOdypaHO3HL.

6. Omnpenenenue romonosncaxapon. Mx mpencraBurens-1esuionosa. Ee coctas, crpoeHue,
CBONCTBA, OMOJIOTNYECKOE 3HAUCHHUE.

KonrtponrHnas pabdora
Tema: «KAMHHOKHMCJIOTHI M O€JIKI»
BapuanTt Ne 1

Omnpenenenrne aMMHOKHUCIIOT, M UX KiIacCU(UKAIHSI.
OO6pazoBaTh BHYTPEHHIOIO COJIb U3 L-aMrMHOMACSTHOM KUCIIOTHI.
2- aMUHOTICHTaHJHoBas kuciora (rimyramuHoBas) + HNO,; —
OO6pazoBaTh TPUNENITU; acTIaparuiIBaIUICEPUH.
[ToHsiTHE O BTOPUYHOM, TPETUUHOM U YETBEPTUUHOM CTPYKTypax Oenka. Kakumu cBszamu
OHU OO0YCJIOBJICHBI.

agrwbpE

IIpumepHble 3a1aHus VI KOHTPOJIbHBIX padoT (3 cemecTp)
Tema: Xumuyeckasi TepMOAMHAMHUKA

Ha oOpa3oBaHus 1 OCHOBaHMM CTaHAAPTHBIX TEIJIOT U AOCOJIIOTHBIX CTAaHAAPTHBIX SHTPOINHUMN

cootBeTcTBYromMX BemecTB Bbuucaure AG® peakmun: CaOn) + HoOp) = Ca(OH)xw)
VKaXHUTe BO3MOXKHOCTb CaMOIIPOM3BOJIBHOTO MPOTEKAaHHsA ITOM peakiuu IpH CTaHIapTHBIX
YCIIOBHSIX.

IIpu B3aumojeicTBUU ra3000pa3HbIX MeTaHa U cepoBojopoja obOpasyrorcs CSy) u BoIOpOL.
Hamumure TepMoxuMuueckoe ypaBHEHUE ATOM peaKIiK, BEIYUCITUB €€ TerIoBOM (D eKT.

Ha ocHOBaHMM CcTaHZapTHBIX TEIUIOT OOpa30BaHUS W AOCOJIOTHBIX CTaHAAPTHBIX SHTPOIUHN
cooTBeTcTBYOIMX BemecTB Bbruncaure AG” peakiuu: COyr) + 4 Hyr) = CHyr) + 2 HoOx).
VYKaXUTE€ BO3MOXKHOCTH CAaMOIIPOM3BOJILHOTO TPOTEKAHHWS 3TOW peaKIMH TPH CTaHIaPTHBIX
YCIIOBUSIX.

Omnpenenure AG’9s peakuuu npotekaromiet no ypasuenuto: 4 NHziy + 5 Oy¢) =4 NO) + 6
H>O(). Bpruncnenus cpenaiTe Ha OCHOBAaHUM CTaHAAPTHBIX DHTAIBIUN o0pa3oBaHus W
aOCOJIIOTHBIX CTAHJIAPTHBIX JHTPOIHMA COOTBETCTBYIOIIMX BEIIECTB. YKAKHUTE BO3MOYKHOCTH
CaMOIIPOM3BOJIBHOTO MPOTEKAHUSI 3TON PEAKIIUU TIPH CTAHIAPTHBIX YCIOBUSIX.

Boruncints AHggpeaxumn: 2Na(k.) + 2H,0(k.) = 2Na'(somm.) + 20H (Bomn.) + Ha(r.).
CrangaptHele dTaabHuU oOpazoBanus Na+(Bomn.) 1 OH (BOAH.) NPHMHATH COOTBETCTBEHHO
paBHBIMH — 239,7 u — 228,9 x]JIx/MOJIb.

[Ipu cropanuu XUAKOTO 3TUIOBOTO CIUPTa 00pa3yercs IMOKCHI Yriepoja M Tapbl BOJBIL.
[IpuBeanTe TEPMOXUMHUUYECKOE YPaBHEHHUE ITOM PEaKIMH, BEHIYUCIUB €r0 TEIJIOBON AP EKT.

Ha ocHOBaHMM CTaHIAPTHBIX SHTAIBIUK 00pa30BaHUs U aOCOIOTHBIX CTAHIAPTHBIX YHTPOITHMA
cootBercTBYromuxX BemecTs Beluncaure AG® peakuuu: COgy + HoOpy = COzry + Hogr.
YkaxuTe BO3MOXKHOCTH CaMOIPOM3BOJBHOTO TMPOTEKAHMSI ATOW PpEeaklud TMPU CTaHIAPTHBIX
YCIOBUSIX.

Hcxons u3 temtoBoro sddexra peakunu 3Ca ) + P20s ) = Cazg(POs) ) AHOX,p, = -769
k/[Xk. onpenenuTh cTaHAapTHYIO SHTANBIINIO 00pa3oBaHus oprodocdara KaabIus.

Tema: KosturaTuBHblie ¢BOiCTBAa pacTBOPOB
PaccuuTaiiTe MpOLEHTHYIO, MOJISIPHYIO M MOJISJIbHYIO KOHIIGHTPALMU pacTBOPa, MOTY4YEHHOTO
cmemenreM 1 r NaCl u 100 r H,O (minoTHOCTE pacTBOpa NpUMHUTE paBHOM 1 T/Mi).
B MenunmHCKO#M NpakTUKe HCHOJIB3YIOT TOPMOHAIBHBIN Mpenapar B BUje pacTBOpoB. B ammyne
copepxurcs 1 mu 0,1%-Horo pactBopa (p=1 r/™Mi). BbluncauTe MOJSAPHYIO KOHIIEHTPALUIO
3TOT0 pacTBOpa M MacCy ajpeHanuHa B 1 MJI pacTBOpa, BBEJICHHOTO B OPraHu3M, M, =219,7
I/MOJb.
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Ocmotnueckoe pgasieHue kpoBu 760 kIla. Berumcaure MOJIApHYHO M IPOLIEHTHYIO
KOHIICHTPAIIMKM TJIOKO3bI B PacTBOPE, M30TOHMYHOM KpoBH, mpu 37°C. (IJIOTHOCTH pacTBOpa
IIPUMUTE paBHOM 1).

OpUTPOLUTHl B THIIOTOHUYECKUX PACTBOPAX 3a CYET HHIA0OCMOCA JIOMAIOTCS, MPOUCXOJIUT
reMOJIN3, a B TUNEPTOHHYECKHX PACTBOPAX CMOPIIUBAIOTCS (IUTOIM3). UTO MPOUCXOIUT C
sputporuramu npu 310°K B 2%-n0oM pactBope riaroko3sl (p=1,006 r/mi)?

PaccuunraiiTe MOJIEKYISIpHYIO MacCy MOHOCaxapu/ia, €Ciiu mpu pacTBopeHuu 18 rero B 1 1 BoAbBI
TeMmreparypa 3aMep3aHusi, TMOJIyuUeHHOro pactBopa mnonumsmwiach Ha 0,186°. Ilpu kakoi
TEMIIEpaType 3aKUIUT 3TOT pacTBOp?

PaccuuraiitTe COOTHOIIEHHE MAacChl BOJABI M ATHUJIOBOTO CIHPTA, YTOOBI MpPU MX CMENICHUU
HOJIyYUTh PacTBOp, Kpucraumsyroruiics mpu —20°C.

IIpu pactBopenun 3,24 r cepsl B 40 r OeH3071a TemIepaTypa KUIIEHHs! TOCIETHETO MOBBICUIIACH
Ha 0,81°K. Omnpenenure U3 CKOJIBKUX aTOMOB COCTOUT MOJIEKYJIa CEPhI B PaCTBOPE.

PactBop coneprkamuii 0,53 r kap6bonara Hatpus B 200 r BOJIbl, KpUCTAIIIU3YETCS TIPU

—0,13°C. Boluucianre Kaxylyrocs CTeNeHb UCCOIUAIUU COJIH.

Tema: XuMnueckas KHHETHKA

Berauciute nzmenenne ckopoctu peakuuu 2NO +O; = 2NO; mpu oqHOBpeMEHHOM YBEITHYCHUN
KOHIEHTPAIIMKM OKCHJIAa a30Ta B 2 pa3a U KUCJIopoJa B 3 pasa.

BrruucianTs OTHOCUTENHHOE yBEIMUEHHWE CKOPOCTH PEAKIMM C TMOBBIIMICHHEM TeMIIepaTyphl Ha
120°C npu TemmeparypHOM Kod(dHIHEHTE Y =2.

Uepe3 HekoTopoe BpeMs mociie Havaina peakuun 3A+B=2C+D KoHIEHTpaluu BEIIECTB
cocraBisui:  [A]=0,03momp/n;  [B]=0,01momnw/1;  [C]=0,008Mmomb/1.  KakoBeI ~ HICXOJIHBIC
KOHIeHTpaluu BeuecTB A u B? HaliTu KoHCTaHTY paBHOBECHS TAHHOUW PEAKIIUH.

DHeprus aKTUBALUK PEAKIIMU KUCIOTHOIO TUAPOIHM3a caxapo3sl npu 37°C pasHa 102 kJK/MOIb,
a B MPUCYTCTBUHU (DepMEHTa caxapo3bl SHEPrusi aKTUBAIMU CHWXKaercs 1m0 35 k/[x/Monb. Bo
CKOJIBKO pa3 ObICTpee MPOTEKaeT peaklys I'UAPOIIN3a caXxapo3bl B MPUCYTCTBUH (pepmeHTa?

B peakuuu nepBoro nopsjaka sHeprus aktuBaiuu E, =104,5 xJ[»/Moab u B ypaBHeHHH K=Age
BT A=5-108 ¢ [Ipu kakoit Temneparype rnepuo/ nojgypacnazaa paset a) 1 mun.; 6) 30 qaam?
[Ipu aBapusax na ADC nosiBisieTcss U30TON HojJa 31|,HepI/IO,Z[ noJjypacrazia kotroporo 8 cyrt. 3a
KaKoe BpeMs 3TOT U30ToN pacnaaercs Ha 99%?

[Ipy neyeHUM OHKOJIOTUYECKUX 3a00JEBAaHUN B OIYXOJIb BBOAAT Ipenapar, coiepiaiiui
paauoHyKIU 1 upuanii-192. Paccunraiite, Kakas 4aCcTh BBEICHHOTO PAJUOHYKJIMAA OCTAaHETCA B
onyxouia uepe3 10 cyr. = 74,08 cyT.

MIpU XpaHEHUH TaOJNETOK aHaJIbI'MHA YCTAHOBJIEHO, YTO KOHCTAHTa CKOPOCTH Pa3jIOXKEHUS MPHU
20°C cocrasmsier 1,5-10°%¢™ Omnpenenure cpok xpaHeHusi TabneTok (Bpems paznoxkenus 10%
semectsa) npu 20°C.

Tema: D1eKTPONPOBOAHOCTH PACTBOPOB JIEKTPOJIUTOB

Hacpimennsiii pactBop CuSO4 npu 288 °K umeer yaensHyro npoogumocts 0,1734
Cum-M-1. BeruuciuTe cCOnpoTHUBICHHE pacTBOpa B cocye ¢ noctostHHoM K , paBHoii 13 m-1.
Conporusnerne KCI (0,11) mpu 298°K paBuo 32,55 Om. CompoTHBIIEHHE CHIBOPOTKH KPOBH,
U3MEPEHHOE IIPU TOM K€ TEMIIEPATYPE B TOH K€ KOHAYKTOMETPUUECKOH siueiike, paBHO 40,4 Om.
Brruncnure yaenpHyr0 IpoBOAMMOCTb CHBIBOPOTKU KPOBH.

COMNpPOTHBIIEHHE JKEMYJOYHOr0 COKA, M3MEPEHHOe B sueiike ¢ KoHcTaHTOH 50 M™, okasamoch
paBHbIM 45,0 OM. HopmanbHOW, NOHMXEHHONW WJIM TOBBILIEHHOM SIBISIETCS KHUCIOTHOCTD
KEIIyJOYHOTO COKa, ECIIU B HOPME ¥ (xen.coxa) = (1,0+1,2)Cm-m™

Ha xakoM paccTosHuUM Apyr OT Apyra pacloyioKeHbl NapajuleIbHbIE IUIATHHOBBIE 3JIEKTPOJIbI
nomasio 2cm?, morpyxkernsie B 0,11 AGNOs, eciu cOnpoTHBICHHE 06BEMa PACTBOPA MEKLY
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anekrpoaaMu R=100 OM M 3KBUBaJE€HTHAs JIEKTPONPOBOJHOCTb IPU JAHHOW KOHLEHTpaLUu
A=120,4 Om*-cm?r-oxB™ o

VY nenpHas mpoBoAMMOCTb HackimeHHoro pactBopa NaCl mpu 298 K pasna 22,6 Cum-m™?, a pu
283K — 17,79 Cum-M™. Onipenenuts cpeHuii TeMepaTypHblii Ko3(hQHUIHEHT IPOBOIHMOCTH.
BbIMUCINTE  DKBUBAICHTHYIO DJIEKTPONPOBOJHOCTE M Kod(hduuuent axrtuHocTH 0,37%
pactBopa HCI, eciiu compotusiienue pactsopa mpu 291 K pasuo 7,13 Om. IocrosiHHas cocyna
25 m™. TInorrocts pactopa 10° kr/m®,

Beruncnuth crenenb, koHcTaHTy aumccormanuu 0,1258 NH4OH npu 298 K, ecnu ¥ 3TOro
pactBopa paBHa 0,0417 Cum/m. I[logBWKHOCTH HOHA aMMOHHS W TUAPOKCUI-UOHA
COOTBETCTBEHHO paBHbI: 7,68 u 20,0 CHuM*M2/K-9KB.

[Tonme3ysick  CIIpaBOYHBIMH ~ JaHHBIMH 00  DKBHUBAJICHTHOW  AJIEKTPOIPOBOJHOCTH  TIPHU
OECKOHEYHOM pa3BEJCHUH pAacTBOPA, IMPEICTaBUTh XOJ KPUBOW KOHIYKTOMETPUYECKOTO
TUTPOBAHHMS TP B3aUMOICHCTBHH CleayronuXx BoaHbIX pacTBopoB: a) AGNOs u NaBr; 6) CaCl,
n HySOy4; B) KsFe(CN)s u FeCls; 1) AgNO3s u NaOH; 1) KOH u HCOOH. Ha kpuBbIx

TUTPOBAHUS YKa3aTh TOUKH SKBUBAJIECHTHOCTH U OOBSICHUTD X0 KPUBBIX.
Tema: DiekTpoxuMnyecKkne nNpouecchbl

CocTaBUTh CXE€My TajJbBaHWYECKOW I1EMH, B KOTOPOM MPOTEKAIOT OKUCIUTEIBHO-
BOCCTaHOBUTEJIbHBIE PEAKIINHU:

Zn + 2Fe™® > Zn*? + 2Fe*?

Kakne OKHCIHTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMA TPOTEKAIOT B TalbBAHUYECKOM
anemente: @AQ |AgN03 || CuCl, | Cu O mpu paBHBIX KOHIIEHTPAIUSAX PACTBOPOB COJICH.

Boruuciure DJIC  cepeOpsHO-KaAMHEBOTO TajJbBaHUUYECKOTO JJIEMEHTa, B KOTOPOM
aKTHBHOCTH MOHOB Ag’ u Cd** cooTBercTBEHHO paBubl 0,1 uw 0,005 monws/n. Hamummre
ypaBHEHHE pEaKIHH TMpoTeKarole Mpu padoTe MJaHHOTO TalbBAaHMYECKOTO DSJIEMEHTA.
Brruncnure nzmenenue suepruu [ mb60ca u cocTaBbTe CXeMy TralbBaHUYECKOTO 3ieMeHTa. T=298
°K.

O/1C ranbpBaHHYECKOTO 3JE€MEHTa, COCTABIEHHOTO U3 XJIOpCepeOpsIHHOTO U BOJIOPOIHOTO
AJIEKTPOJIOB B HccienyemMoM pactBope (kxenum) paBHa 0,577 B. Berumciure pH my3eipHO#
KEIIYU, €CIM KOHIIGHTpals »3JeKTPOJUTa B JJekTpojae cpaBHeHus paBHa 0,1 Moib/m.
H3mepenus nposoasrcs npu temmneparype 25°C.

Bopopoanslii anexkrpos HaxoauTcs B pactBope, pH koToporo paBHsaercs 9. Berunciure
HOTEHIMA 3IeKTpoaa cpapHenus, eciu DJIC snemenra 0,754 B mpu 25°C.

CTeKJISIHHBIM  3JIEKTPOJ,, COCIMHEHHBIH B TalbBAHMYECKYIO I€Ib C 3JEKTPOJAOM
cpaBHeHus npu T=298 °K, cHauyana norpy3unu B pactBop ¢ pH = 3,5, a 3aTeM — B uccieayemyo
npoOy mozoka. [lpu stom 3/IC uenu Bo3pocna Ha 0,15 B. pH monoka B HOpMe HaxoguTcs B
npegenax 6,6-6,9. OueHure pe3ynbTaT HCCIEAOBaHUS MOJIOKA, €CIM  y4ecTb, 4YTO
M3MEPUTENBHBIN JIEKTPOI 3apsKAETCA OTPULIATENILHO IO OTHOLLICHUIO K JIEKTPOy CPAaBHEHHMS.

Omnpenenure 3HaueHue MemOpaHHoOro norteHuumana npu t=37°C, ecam KOHUEHTpauus
voHos K* BHyTpu K1eTku B 20 pa3 60JIblie, 4YeM CHAPYKH.

Jns w3mepenus pH cne3HOW IKUIAKOCTHM COCTaBWIM TajJbBAaHUYECKYIO LIEMb W3
BOJIOPOJTHOTO M KaJoOMeJIbHOro 3iekrponoB, DJC xoropoil okazanacs paBHou 0,764 B mpu
T=298 °K. KoHueHTpa1us 3JeKTpoJIUTa B 3JeKTpoJie cpaBHeHUs paBHa 0,1 monb/n. Onpenenure
pH 1 KOHLIEHTpa1i0 HOHOB BOAOPOAA B CI€3HOM KHUIKOCTH.

Tema: CBoiicTBa Oy()epHBIX pACTBOPOB
Onpenenuts konudectBo 0,2H pacTBOpa YKCYCHOHW KHCJIOTBI, KOTOPOE CIEAYET

npubasuth kK 40 i 0,1 H pacTBOpa arerata HaTpus, YTOObI MOJYYUTh Oy(epHBI pacTBOp cO
3HaueHueM pH = 4,4.
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Beruncnute pH 0ydeproro pactBopa, coaepxkamiero 60 mi 0,05 v pactBopa NH4Cl u 40 mi 0,1
1 pactBopa NH4OH. Koncranra mucconmarmn NH,OH K= 1,8-107.

Boruucnute pH pactBopa, ecnmu k 2 1 Boael mpubasuts 23 r HCOOH u 21 r HCOOK.
Koncranra nucconmanmn HCOOH pasna 1,8: 10,

Ompenenuts ag+ U pH pactBOpa, cocrosimero u3 cinaboro ocHoBaHUs (MUPHAWHA) U €TO
XJIOpUJa, €ClIM KOHILIEHTpallMM KOMIIOHEHTOB B pacTBope cooTBeTcTBeHHO paBHbl 0,1 u 0,06
Motb/11, a Ky(mmpumnsa) = 1,610,

B kakoM COOTHONICHHHM HAXOMJSTCS HCXOIHBIC KOMIIOHEHTHI (ochaTtHOW W OukapOOHATHOU
Oydepubix cucteM B 1wiazmMe kpoBu npu pH=7,36, ecim mis minasmel pKy(H2PO4)=6,8;
pKl(H2C03):6,1.

[Ipu wccnemoBaHMM AaKTHMBHOCTH TpaHcdepas IUHUTPODEHHITHIPA3HHOBHIM — METOJOM
npuMeHstoT ¢ocdatuslii Oydep. ns ero mpurortoBinenus cmemuBaloT 840 M pacTtBopa
rugpodocdara Harpusi, Cy = 0,1 Mons/t u 160 M pactBopa quruapodocdara kamms, Cy = 0,1
MoJb/1. Beruucnute pH takoro OydepHoro pactsopa.

Omnpenenure BenuuMHbl Oy(depHBIX eMKocTe QocdarHoro u KapOOHATHOro Oy(epHbIX
pacTtBOpoB, eciu npH BBeacHuu 1mo 2,5 Ma 0,01M pacteopa HCI B 15 M 6ydepoB, pou3011L1o
n3menenne pH, Tt.e. ApH, Ha 0,86 m 0,35 emunun. /laTe OTHOCHUTENBHYHO XapaKTEPHUCTHUKY
O0y(depHBIX CBOWCTB.

K 100 M kpoBu mnst usmenenus pH ot 7,36 o 7,00 Hago no6aButh 3,6 M1 COJISTHOM KHUCIIOTHI C
koHneHTpamumei 0,1 momw/n. KakoBa OydepHast EMKOCTh KPOBH IO KUCIOTE?

Tema: U3ydyeHnue siBJIeHUI acopOumu

Paccunrarh KONMMYECTBO OpPraHMYECKOW KHUCIOTHI, aacopOupoBaHHOW 100 T mouBBI U3
MMOYBEHHOTO PAcTBOPa C PaBHOBECHOUW KOHIICHTpaluen 14 MOb/1, €clii KOHCTaHThI H30TEPMBI
Opeitnamuxa paBasl: K=9,5, 1/n=0,22

Onpenenuts nmapameTpsl acOpOIUU CIUPTOB HA XPOMATPOHE, IO TUUHSIOIINECS U30TEPME
Jlearmiopa, ecnu mpu KoHHeHTpanmuu 10 MMOIB/1 copOupyeTcs 510 mmoneii Ha 1 oM’
IIOBEPXHOCTH copbenTa, a mpu C=30 Mmous/n — ['=10" Mmmois/cm?.

Emxocth ancopbenta AJIb o xonecrepuny (I'm) cocrabisier 0,7 MKMOJIB/T. Kakas Macca
XOJIeCTepUHa aJcopOupyeTcs M3 IUIa3Mbl KpPOBHU, coiepxkaiieid 4,8 MKMOJIB/MII XOJIECTEPUHA,
ecmn  B=2MkMoab/MI, My, =386,6 1/Monb? Kak wH3MEHHUTCS BeNMYMHA aacopOluM, eciu
KOHLIEHTpPALIMS XOJECTeprHA B IJIa3Me YBEITUYUTCS 110 5,4 MKMOJIb/MIT?

K 25 mn 0,3M pacrBopa CH3COOH noGaBunu 1 r yrias u MHTEHCUBHO TEpEeMEIIaliu.
[Tocne apcopOuuK KOJIMYECTBO YKCYCHOW KHCIOTHI B JaHHOU mpobe cocTtaBmio 5,4 10 mous.
Omnpenenure CTENCHb aICOPOIMK YKCYCHON KUCIOTHI Ha yrie (B %).

KoHueHnTpaiys KeTOHOBBIX TeJl, HAKAIIMBAEMbIX B KPOBU OOJIBHBIX CAXapHbBIM AUa0ETOM B
TedeHue cyTok, nocturaeT 0,2 momnb/n. Kakoe KOITMYeCTBO KETOHOBBIX TeI az[cop61/12pyeTc51 u3
KpPOBH IIPU T€MOCOPOIIHMH, €CITU EMKOCTh afcopoenTa 'y paBHa 3+ 10" moub/r, B=6-10"7 Mob/11?

Onpenenure TN aacOpOIUMU TpPU PACTBOPEHUU B BOJIE CEPHOM KHUCIOTHI, €CIH
KOHIIEHTpAIMs CEPHON KHUCIOTHI B Bojae 2,33 MOJIb/N, MOBEPXHOCTHOE HATSHKEHUE PacTBOpa
75,20- 107 H/Mm, moBepxHOCTHOE HaTshKeHHE BoAbI 73,05 103 H/m, t=18°C.

3aBUCHUMOCTD MMOBEPXHOCTHOTO HATSXKEHUS OT KOHIIEHTPALIUK BaJI€pUAaHOBOM KUCIOTHI MPU
80°C omuchIBaeTCS ypaBHEHHEM:

6=52,6-107-17,7-10%In (1+19,72-C)
Omnpenenure KOJIMYECTBO COPOMPOBAHHON BallepHaHOBOM KUCIOTHI [ MpH KOHIIEHTpaLuy
pactBopa 0,05 KMOJIB/M .

Beramcnuts  ancopOuuo MaciasHoW KHCiIoTel npu 273°K M3 BOXHOTO pacTBopa INpU
koHueHTpauuu 0,1 KMOJIB/M® Ha TpaHMIle C BO3YyXOM, €CJIH 3aBHCHUMOCTb MOBEPXHOCTHOIO
HAaTSKEHUSI ONUCHIBAETCSl YPABHEHUEM:

6=75,62-103-16,7-103In (1+21,5-C)
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B kakux mpenenax JoJHKHA HAXOUTCS ancopOrus kampoHoBoi kuciaotel CsHi1n COOHmpu Tex
e yCIOBUAX, €CJIM BBINOJIHsAETCS nTpaBuiio [Jroxino-Tpayde?

Tema: Honyqenne M CBOMCTBA KOJJIOMTHBIX pacrBopoB

Hanmcate ¢opmyiny MUIEIUTBI, TIOJTYYEHHYIO NMPHU CIMBAaHUH PAaBHBIX 0OBEMOB PAaCTBOPOB: a)
0,011 LiJ u 0,0058 AgNOs; 6) 1% CaCl, u 1% HySO4 (p =1r/mi).

[IpeacTaBUTh CTPOCHUE MUIICIUIBI JUTS KOJUIOMIOB, MOJYYEHHBIX mpu B3aumoaeiictBuu NapSiOs
(u36bITOK) ¢ HCI.

I'panyna Oepnunckoii ja3ypu Fes[Fe(CN)g]s B amekTprueckoM IMoJie MepeMeraeTcss K aHoy.
Kaxoe BemectBo ciyxut crabunuzaropom? Hamummre GopmMyny MUTIEIUIEL.

VYka3aTh BelecTBa, KOTOPBIE MOTYT CIIY)KUTh CTAOMIM3aTOpaMu B BOJHOW JWUCHEPCHOU cpele
s crneayromux gucrnepcHbix das: AgCl, H,SiOs3, Fe(OH)s, AI(OH)s, moydaeMbIX B peakiiuu
oOMeHa.

Beruurcnut BenwunHy { — MOTEHIMANA TTOYBEHHBIX KOJUIOWIOB, €CIIM NIPH T'PATUCHTE BHEITHETO
nosist mpu anektpodopese 3,2 B/cm ux ckopocTh mepemenieHus paBHa 1,4 10% em/c npu
BSI3KOCTH BOJHOM JucniepcHoit cpenbt 0,01 mya3 (auanexTpuueckas nocTossHHas-81).

[Ipu rpaguente nmotenmuana 100 B/mM my3bipex Bo3ayxa nepemeniaeTcsi mpu dJeKkTpodopese K
KaToAy CO CKOPOCTBIO 4,1-10'6 M/c. Beraucnute § - moTeHIMAI HAa TPaHUIE BO3TyX-BOJA, ECIIH
BSI3KOCTBh BOJBI M= 1,2 10° H-e/m?, JIMAJIEKTpUYEcKas mocTostHHas — 81).

Brruucnaut nepemenienre (MM) 4acTHIl 30715 TIpH ekTpodopese 3a 10 MuH. ecnu & — moTeHIuaI
pasen 42 wmB, BHemnsa OJIC — 240 B, paccrosHme wmexnay osaekrpomamu 30 cw,
JUAJIEKTpUYECKas MOCTOsIHHAA cpeibl — 81, BA3KOCTh M= 1:10° H-c/m?.

Brruucnure pacnpeneneHue dIIEKTpoiuTa IMpu MeMOpaHHOM paBHOBecuu (JloHHana) mnpu
HAYaJbHBIX KOHIIEHTPAIMAX KOJUIOMJBI U HU3KOMOJIEKYJISPHOTO 3JIEKTPOJIUTAa COOTBETCTBEHHO
paBubIx: a) 0,001 u 0,01; 6) 0,01 u 0,001; B) 0,01 u 0,01 mob/m.

Tema: U3ydyeHue fAiBJIeHUS KOATYJIAUNH THAPO30JI€i

Koarymsuumst 1,5 1 3051 cynbduma 30510Ta HacTynuia npu godasienuu 570 mi xjmopuaa
HaTpus ¢ KoHueHTpauued 0,2 Moiib/1. Belunciaure mopor Koaryisiiuu 30Jisi MOHAMH HaTpus,
Hanumure GopMyny MHULIEIUIBI 3018 Cyabduaa 30J10Ta.

[Topor koarynsiuuu 3075 Cylib(paTOM HATpUs MEHBIIE, YeM HUTPATOM Oapus. YKaxuTe
3apsij] yacTHIl 30J1s1. YTO MOKHO cKa3aTh O MOPOTe KOAryJsLUU ATOTO ke 307151 hocdarom Kajusl.

[Topor koarymsiuuu 305 THApOKcHIa sxkene3a ¢ocdar-uonamu pased 0,17 MMOmb/m.
Boruncnute o6bem 5 %-Horo pactBopa ¢ocdara HaTpus (rwiotHocTh 1,05), KOTOpBIH
noTpedyeTcst Uit Koaryasuuu 750 mit 3071

Pacnionoxwure npusencHubie smektponutel: NaCl, NaySO,; CuSQO4, CuCly, Aly(SO4)s,
AICl;, K; [Fe(CN)g] B mopsiike yBeIMUYCHHS HMX KOAryJHPYIOMIEH CHJIBI Ui KOJUIOH/IOB,
MOJIy4ae€MbIX B COOTBETCTBUU PEAKIIMIA:

AgNO;z +KJ — Agl + K" + NO3 + 1~
FeCls + 3NaOH — Fe(OH); + Na* + CI” + Fe**

B pacTtBOpe comepkuTcs cMech OENKOB: Ka3eWH, TTHMAIWH U TIOOYIHH, XapaKTepU3YIOIIHecs
COOTBETCTBEHHO M303JIEKTpUueCKUMU Toukamu: 4,6; 9,8; 5,4. K kakum 31€KTpoJaM JBUTAKOTCS
MOJIEKYNBI OeNKOB Mpu 3nekTpodopese B HelTpanbHOil cpene. [IpuBectu 3naueHus pH, mpu
KOTOPBIX MOKHO Pa3/IeIUTh 3TH OEIKH.

K xakomy anekrpoay Oynyt nepensurarbes yactuiel 6enka (MOT = 4,0) npu anekrpodopese B
arieratHoM Oydepe, mpurotosieHHoM u3 100mi pacTBopa ainerata HaTpus ¢ KoHIeHTparmei 0,1
MOJIB/TT ¥ 25 MJT pacTBOpa yKCYCHOM KUCIIOTHI ¢ KOHIIEHTparuen 0,2 MOJb/I.

VY remorno6una UDT = 6,68. benok nomectunu B Oy(epHbIii pacTBOp ¢ KOHIEHTpalueil HOHOB
BOJIOpOJA 1,5:10° moms/m. Omnpenenure HampaBleHUE ABMKEHHS MOJIEKYJT TeMOTJoOWHA TpH
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anekrpodopese. M3Bectno, uyto pH B spurpoumtax paBeH 7,25. YKaKuTe 3aps] MOJCKYIbI
reMOrJI00MHA TP 3TOM 3HaueHuu pH.

Jlnst 3ammThl S0 MUT 30715 30JI0Ta OT Koaryiasauuu msateio M 10 %-Horo pactBopa xyopuaa
HaTpus noTpedoBasiock: a) 12,5 mr suynoro anbOymuHa; 6) 0,1 T KapTodenpHOro Kpaxmana; B)
0,05 mr xenatuna. OmpeaenuTe 30JI0ThIE YMCIA STUX KOJUIOMJIOB M CPaBHUTE UX 3alIUTHOE
NIEUCTBUE.

IIpumepHbIe 3a1aHus VI KOHTPOJIbHBIX padot (4 cemecTp)
Ne1l
1. Konaykromerpus. Buasl kongykromerpun. Konngykromerpuueckas sueiika.
2. DAeKTpoI. DIEeKTPOAHBINA MoTeHIHal. CBs3b aHATUTUIECKOTO CUTHAJIA ¢ KOHIIEHTPAIleH U
IIPUPOJION BEIIECTBA.
Ne 2
1. Kynonomerpus. Buapl kynonomerpuu. Kynonomerpuueckas sueiika.
2. [TpuHnMnuambHas cXema MmoJisIporpaduueckoil yCTaHOBKH. Y CIIOBUSI aHAIIH3A.
Ne 3
1. MonexynsipHo-abcopbunonHas cnektpockonust (MAC). CymHocTh MeTo/1a (BOSHUKHOBEHHE
aHanuTuieckoro curaana) Cnextp MAC.
2. bymaxHast xpomarorpadus.
Ne 4
1. KuaxoctHas xpomarorpadusi.
2. [TpuHnMnuanbpHas cxema moTeHnuoMeTpa. Y cnosus nzmepenus DJ1C.

Ne 5
1. [puHnunuaneHas cxema KOHIyKToMepa (MOCT YHUTCTOHA). Y CIIOBUS H3MEPEHUS
AIIEKTPOIPOBOTHOCTH. .
2. CyntHoCTh pedpakTOMETPUUECKOTO METO1a, 001acTh MpUMeHeHUs. M3MepeHne mokaszarerns
npenomieHus. OnTudeckas cxema pegpakToMerpa.

Ne 6
1. TonkocoiiHass xpomaTorpadusi.
2. 3akoH Dapajest (CBA3b aHATUTHYECKOTO CUTHAJIA C KOHIICHTPAIMEH B TPUPOJION BEIIECTBA).

Ne 7
1. [IpuHuunuagbHas cxema nossiporpaduyeckoil yCTaHOBKU. Y CIIOBUS aHAIN3A.
2. YaenbHas 3JIEKTPOIPOBOIHOCTE. CBsI3b aHAIMTUYECKOTO CUTHAJIA C KOHIIGHTpaIuei u
MIPUPO/IOH BEIIeCTBa.

Ne 8
1. Bonbramnepometpus. [lonsporpadus. Buasl merona. BonsTamnepomerpudeckas sueiika.
2. DIeKTpOJ CpaBHEHUS. Y CTPOMCTBO U mpuHIUN aeiictBus XCD.

Ne 9
1. llonspumerpusi. Y nenbHoe BpamieHue. CxeMa u3MepUTEeNsHOro KoMIriekca. [I[pumenenue
MOJISIPUMETPUH.
2. AtomHO-abcopOimonnas crekrpockomnus (AAC). CymHocTs MeTo1a (BOSHUKHOBEHHE
aHanutudeckoro currana) Cnexktp AAC.

Ne 10
1. I'azoBast xpomarorpadus.
2. XpomarorpamMma. AGCOIIOTHOE U OTHOCUTENIbHOE BpeMs yaepKuBaHus. BeicoTa nmuka,
IIMpUHA MTUKA, TOJYIIMPUHA TTHKA.



IIpouenypa oneHuBaHUA KOHTPOJIbHBIX padoT

K Hanucanuio KOHTpOJBHONH pabOThl HaAO0 MpHUCTyHaTh IIOCHE H3Y4YEHMs pasjena
JUCLMILIMHBL B COOTBETCTBUU C POrpaMMON M METOAMYECKUMU YKa3aHUSIMHU.

Crynent ouHoi ¢opmbl 00ydeHHUsI BEIOUPAET CIy4aliHBIM METO/I0M BapUaHT KOHTPOJIHHON
paboTHI MO M3YyYEHHOMY pa3lelly AUCHHUILTUHBL. Pabota odopmisercs B TeTpaau, ypaBHEHUS
peaknmii cieayeT MHucaTh CTPYKTYPHBIMH (OpPMYJIaMH U TOJIHCHIBATH HAMMEHOBAHUS BCEX
BEIIECTB [0 MEXIYHApOJIHON HOMEHKJIAaType. BBINOJHEHHYI0 KOHTPOJIbHYIO pabOTy CTYIEHTHI
CHAIOT IIPETIOIABATEII0 Ha CICAYIOIIEM 3aHATHH.

CryneHT 3a04Hoii (popMbI 00yUCHUS BBITIOJIHSIET KOHTPOIBHYIO paboTy, cocTosmiyio u3 10
3a/a4, KaxkJash U3 KOTOPBIX OTHOCHUTCA K OJHOMY U3 pa3fesioB OpraHMYecKod xumuu. Jlis
BbIOOpa BapHaHTa 3aJIJaHUS CTYJEHT J0JKEH UCIOJIb30BaTh Tabuuily 1 METOAMYeCKUX YKa3aHUM.
KonTponbsHast paboTa A0KHA MMETh TUTYJABHBIM JIMCT C yKa3aHHEM Bceld HEOO0XO0AMMOMN
nHpopmanuu (haMuians, UMs, OTYECTBO CTYJIEHTa, (DaKyJIbTET, Kypc, HalpaBieHHe MOrOTOBKH,
rpynna, ¢amMuins, HUMs, OTYecTBO mpenojasatens). llpu odopmiennn paboTbl BOMPOCHI
KOHTPOJIBHOTO 33JaHUs TEpPENuChIBAIOTCS MOJHOCThIO B Terpanab. [locie kaxmoro Bompoca
JACTCSl YEeTKUH M SICHBIM OTBET. YPAaBHEHHs pEAaKUUM CleayeT NucaTb CTPYKTYPHBIMHU
(dbopMynaMu U MOANKUCHIBATH HAMMEHOBAHMS BCEX BEILECTB M0 MEXKIYHApOJHOM HOMEHKIIATYpe.
BoimosnHeHHYI0 M 3aperHCTPUPOBAHHYIO  KOHTPOJBHYIO  pabOTy  CTYOEHTBHl  CHAIOT
MIPENOAABATEINIO.

[Ipn omeHke ypOBHS BBIMOJHEHUS KOHTPOJIbHOW paboOThl, B COOTBETCTBUU C
MOCTABJICHHBIMU LIEJSIMU M 3aJayaMu A JaHHOM JHMCUMUIUIMHBI, YCTAaHOBJIEHBI CIEAYIOIIHE
KpUTEPUU:
® YMEHHE CaMOCTOSTEIbHO U3y4aTh, aHATU3UPOBATh U 0000IATh TEOPETUUECKUI MaTepual;
® yMEHHE JJOTUYHO U TPaMOTHO M3J1araTb COOCTBEHHBIE YMO3AKIIIOUEHHS U BBIBOIbI;
® yMEHHE I0JIb30BaThCs IJI00ATbHBIMM HMH(POPMALMOHHBIMU DPECYpCaMH U MPaBUWIBHO HUX

IIPENOIHECTH B KOHTPOJIBHOI padoTe.

IIpu oneHKe ompenenseTcs MOJHOTA U3JI0KCHUS MaTepHasa, Ka4eCTBO M YETKOCTh IIPH
HalMCaHUU YPaBHEHUH peakiyii, HaIn4ue JOCTAaTOYHBIX MOSICHEHNUH, YUCIIO U XapaKTep OLIMO0K
(CymiecTBeHHbBIC WU HECYIIECTBEHHEBIE).

CymiecTBeHHbIE OIIMOKU CBSA3aHbI C HEOCTATOYHOM IIIyOMHOM M 0OCO3HAHHOCTHIO OTBETa
(HarpuMep, CTYAEHT HENpPaBWIBHO yKa3all B XMMHUYECKOM peakuuy IpOoayKThl B3aUMOJEHCTBUSA
BEIIECTB, HEMNPAaBUIBHO MPUMEHWI 3aKOHbl WJIHM IIpaBWId, HIM HE CMOI IIPUMEHUTH
TEOPETUUYECKHE 3HAHUS sl OOBSCHEHUS IPAKTUUECKUX SIBJICHUH. )

HecymecTBeHHble OMMOKK ONpEAENSIOTCS HENOJHOTOM OTBeTa (Hampumep, CTYIEHTOM
YIYILEH U3 BUJIAa KaKoi — MO0 HexapaKTepHbIH (akT MpH OTBETE Ha BOIIPOC).

Kputepun oueHKH KOHTPOJIbHOH padoThl 04HOl (GopMBbI 00ydYeHust

OreHka Omnucanue

Paborta BbInosiHEHa B CPOK; 0(OpMIIEHUE, CTPYKTYPa U CTUIb pabOThl 00pa3LOBbIE;
paboTa BBINIOJHEHA CaMOCTOSITENIbHO; MPHUCYTCTBYIOT COOCTBEHHBIE 000OLICHMS,
3aKII0YeHUss W BBIBOABL. OOydaromuiics Ha BBICOKOM YpPOBHE CIIOCOOEH
5 UCIIOJIb30BaTh 3HAHMS O CTPOCHHMM BEILECTBA, NPHUPOJE XUMHYECKOW CBSI3U B
pa3IMYHBIX KJaccaX XUMHUYECKHX COCIUHEHHMH JUIsi TOHMMAaHHUS CBOICTB
MaTepHAJIOB U MEXaHW3Ma XUMUYECKUX IPOLECCOB, MPOTEKAIOIINX B OKPYKAIOLIEM
MHDE.

PaboTa BbIOJIHEHA B CPOK; B 0POPMIIEHUH, CTPYKTYpE U CTHIIE pabOTHI HET rpyOBIX
4 omnoOoK; paboTa BBINOJHEHA CAMOCTOSTENBHO; TPUCYTCTBYIOT COOCTBEHHBIE
000011eHus, 3aKTI0UeHHs ¥ BbIBOIbI. O0yyJaronuiics Ha 6a30BOM ypOBHE CIIOCOOEH
UCIOJb30BaTh 3HAHUS O CTPOEHUM BEILIECTBa, MPUPOJEC XUMHUYECKOW CBS3U B




Pa3iIMIHBIX KJIaCCaX XUMHUUCCKUX COeI[I/IHeHI/If/'I J11 TIOHHMMAaHUA CBOMCTB
MaTepHAJIOB U MEXaHM3Ma XMMHUYECKHX MPOLIECCOB, MPOTEKAIOIINX B OKPYKAFOIIEM
MHUpE.

Pabora BbImosnHeHa ¢ HapymieHHeM rpaduka; B 0oOpMIIEHUH, CTPYKType U CTHIIC
paboTBl ecTh HEeNOCTAaTKW; paboTa BBINOJHEHA CAaMOCTOSITEIBHO, MPUCYTCTBYIOT
coOcTBeHHbIe 0000meHns. OOyvaromuiics Ha IOPOrOBOM YpOBHE CIIOCOOEH
HCIIOJIb30BaTh 3HAHUA O CTPOCHUH BECIICCTBA, IPUPOILC XAMHYECKON CBSI3U B
PasiiMiHbIX KJIaCCaxX XHMMHYCCKHX COCI[I/IHGHI/Iﬁ JUIA  IIOHHMMaHUA CBOMCTB
MaTepHaJiOB M MEXaHW3Ma XUMUYECKUX MPOIECCOB, POTEKAIOIINX B OKPYKAIOLIEM
MHUpE.

Odopmnenue paboTbl HE COOTBETCTBYET TPEOOBAHUSAM; OTCYTCTBYIOT MJIM C/ETIaHbl
HETpaBWIbHbIE BBIBOJBI W 0000meHuss. OOydaromuiics Ha HU3KOM YypPOBHE
CIIOCOOEH HCIOJIb30BaTh 3HAHHUS O CTPOEHUHU BEILIECTBA, MPHUPOJAE XUMUYECKOU
CBSI3W B PA3IMYHBIX KJaccaX XMMHUYECKHX COCIMHEHHWH /ISl TIOHMMAaHUS CBOWCTB
MaTepHaJIOB M MEXaHU3Ma XUMHUYECKHX MPOIIECCOB, MPOTEKAOIINX B OKPYKAFOIIEM
MUpE.

4. IIpuMepHbIe BONIPOCHI M KPUTEPHUH 3aLLMUTHI JJA0OpPaTOPHBIX padboT

AW —

Bomnpocel k 3amuTre 1adopaTopHoii padoThI
Tema: «Kitaccbl HeOPraHUYeCKUX COeTUHEeHUin»

. Kakue coequHeHust Ha3pIBaroTCsl okcuaamu? Ha yem ocHoBaHa Kitaccu(puKkanusi OKCHI0B 7
. Kakue coequHeHust Ha3piBaroTCs kucioTamu? Kinaccudukamus KUCIOT.

. Kakue BemecTBa oTHOCATCS K Kitaccy ocHoBaHui? Kiaccudukaius oCHOBaHUM.

. Kakue BemectBa oTHOCATCS K Kitaccy coeit? Kimaccudukanus comneit.

Bomnpocel k 3amuTre 1adopaTopHoii padoThI
Tema: «XuMHYeCKOe paBHOBeECHE»

. UTo Takoe CKOPOCTh XUMUYECKUX PEAKIUI?
. @aKTOpHI, BIUSAIONIUE HA CKOPOCTh XUMUYECKUX PEaKIUii?

. Kakue peakuuu Ha3bIBatoTcsi 0OpatuMbiMu U HeoOpatuMbIiMu? [IpuBecTu nmpumMepsl.

1
2
3. O ueM roBOpUT 3aKOH JIEHCTBYIOUIUX Macc?
4
5

. B uem 3axmouaercss cocrosiHue XUMHUYecKoro paBHoBecusi? Kakumu (akropamu MOKHO
CMECTHUTbH paBHOBecHe?
6. [louemy npuniun Jle-llaTense Ha3bIBaeTCSI MPUHITUIIOM TPOTHUBOACHCTBUA?

Bonpocsl k 3amuTe 1a00paTopHOil padoThI
Tema: «IIpurorosiieHne pacTBOpoOB pa3IuYHOH KOHLEHTPALUN»

1. Urto BBIPAXKACT BCIIMYUMHA, KOTOPYIO HA3BIBAKOT KOHHeHTpaHI/Ieﬁ JaHHOI'O KOMIIOHCHTa B

cucreme?

2. YUto Ha3BIBaeTCsA MAacCOBOM JI0JIeH BeniecTna?

3. Kakas KOHIIEHTpalus Ha3bIBAETCS MOJISIPHOM ?

4. Kakast KOHIEHTpaI1sl Ha3bIBA€TCA MOJISIPHOU KOHILIEHTpallMel SKBUBajeHTa?

5. Kakue pacTBOpbI Ha3bIBAIOT HACBHIIIEHHBIMU, MIEPECHIIIICHHBIMU?

6. Uto Takoe pacTBOpUMOCTH BemecTB? OT KakuX (PakTOPOB 3aBUCHT PACTBOPHUMOCTH?




Bonpocs! k 3amuTe J1a00paTopHOii padoThl

Tema: «aekTpoauTHYeCKAs IMCCOLNALUD)
1. Kakue BemiecTBa Ha3bIBAIOTCS JIEKTPOJIUTHI U HEAIEKTPOJIUTHI?
2. K ueMy cBOJATCS peakliu B PaCTBOPAX JIEKTPOIUTOB?
3. Uto Ha3bIBaeTCs CTYNEHYATOM JAUCCOIMALIUCH?
4. Ha xakue I'pynmbl YCJIIOBHO ACIAT 3JICKTPOJIMTEI IO BEJIMYMHE CTCIICHH UX III/ICCOI_II/IaIII/II/I?
5. Yto Takoe MOJHOE€ HOHHO-MOJIEKYISIpHOM ypaBHeHHME peakuuu? UTo oTpakaeT KpaTkoe
HMOHHO-MOJIEKYJISIPHOE YpaBHEHUE?

Bonpocs! k 3amuTe J1a00paTopHOii padoThl

Tema: «OKHCJINTEIbHO-BOCCTAHOBUTEILHBIE PeaKIIHN
1. YeM OTIIMYAIOTCST OKHCIMTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH OT Peakuii oOMeHa?
2. YTo Ha3BIBAETCSl OKUCIIUTENIEM U KaK M3MEHSETCS €T0 CTETIeHb OKUCIICHUS !
3. UTo Ha3bIBAaETCSI BOCCTAHOBHUTEJEM U KaK M3MEHSETCS €T0 CTETIeHb OKUCIICHUS !
4. TlonOepure crexuomeTpuueckue KO3PPUIMEHTHI B YpPaBHEHUSI peaKnid:
H,S + KMnO4 + H,SO4 = S + MnSO,4 + K,SO4 + H-0
FeSO, + K,Cr,0O7 + H,SO, = Fez(SO4)3 + CI’z(SO4)3 + K,SO,4 + H,0O
MnO, + KClOg + KOH = K;MnO,4 + KCI + H,O
VYkaxuTe B HIX OKHCIIUTENb, BOCCTAHOBUTEIND U peakiuio cpeasl (pH).

Bomnpocsl k 3ammTe 1a00paTOPHOIl padoThI
Tema: «KoMmjiekcHEBIE COCAUHECHU S
1. Kakue coenuHeHns Ha3bIBAIOTCI KOMILIEKCHBIMHU?
2. KakoBa cTpyKkTypa KOMIUJIEKCHBIX COCTMHEHUI?
3. Kakue yacTuilbl MOT'YT BBICTYNATh B Ka4E€CTBE JIMTAHAO0B?
4. Kak Ha3bIBalOTCSI KOMIUJIEKCHBIE COCIMHEHUSI KATHOHHOTO M @aHUOHHOTO TUIa?
5 Yto Takoe KOHCTaHTa YCTOMYMBOCTH U KOHCTAHTa HECTOMKOCTH KOMILIEKCHOTO HoHA? Kak oHMn
CBSI3aHBI MEXTy CO00#?

Bomnpocel k 3amuTre 1adopaTopHoii padoThI

Tema: «KayecTBeHHbIH QYHKIIMOHAJILHBIA aHAJIU3 HA KPATHBIE CBSA3W
1. Kakue Mepbl TEXHUKH 0€30IIaCHOCTH CIICAYET COONIOIATh MPH MOJYYCHUN YTIIEBOI0POIOB?
2. Hanmmure ypaBHEHHS PEaKIUU MOJTYYEHHS] BCEMU BO3MOKHBIMHU CIIOCOOAaMU: a) MPOITUIICHA;
0) mponuHa.
3. OxapakTepu3yiTe XMMHUYECKHE CBOMCTBa ajKeHOB (Ha mpuMmepe mpomnuieHa). I[IpuBenute
ypaBHEHHSI PEAKIUi U YKaKUTE yciIoBus: a) npucoeaunenus (Hz, Bry, H2.0,, HBr, HOH);
0) rOpeHHs; B) TIOJUMEPHU3AIINH.
5. OxapaktepusyiiTe XMMHYECKHE CBOWCTBAa AalKMHOB (Ha MpUMEpe NpOINHHA), HAMUIIUTE
YpaBHEHUS PEaKIMil M YKaXUTE YCIOBHS MX IpoBeneHus. a) mpucoeaunenus (Hp, Bry, HBr,
HOH); 6) ropenus; B) 3amerienus (¢ ammuadabiM pactBopoM AgNO3);
6. YKaxuTe peakldd, MPH MOMOIIHU KOTOPHIX BO3MOXXKHO OOHApy:KeHHE U pa3JelieHUE CMECH
alkaHa, aJKeHa M aJKriHa (CoAepKallero aToM BOAOPO/ia MpHU YriiepoJie C TPOMHOM CBS3BIO).

Bonpocsl k 3amuTe 1a00paTopHOil padoThl

Tema: «KayecTBeHHbIN (D)YyHKIMOHAJIBHBIN aHATH3 HA apOMATHYECKOE KOJIbI0)»
1. Kakue mMepbl TeXHUKH O€30MAaCHOCTH cielyeT coONoJaTh Mpu paboTe C apoMaTUUYECKUMHU
yriaeBojopoaamu?
2. Hanmmute ypaBHEHHUsI peakLUU MOJIy4YeHHsI BCEMU BO3MOXKHBIMU crioco0amu: a) OeH3011a;
0) Toxiyona.
3. OxapakTepu3yiTe XMMHUYECKHE CBOMCTBA apeHOB (Ha mpuMepe OeH3oia, Toiyona). Peakiuun
ANIEKTPO(UIBHOTO 3aMelleHus B OeH3ose. MexaHu3Mmbl peakuuil. Peakunu npucoequHEeHus K
apeHaM. OKHCIIEHUE apEHOB.



Bonpocs! k 3amuTe J1a00paTopHOii padoThl
Tema: «KayecTBeHHbIN (PYHKIMOHAJIBHBIN aHAINU3 THAPOKcHcOoeMHeHN . CrupTHI.
DeHOJIb»

1. Ha3oBuTe npaBmiia TeXHUKH 0€301IaCHOCTH MPH padOTe C THAPOKCUCOCTMHEHUSIMH.
2. Hanmmure ypaBHEHHUsI peakuii XapakTepHbIe I aTn(aTHYECKIX CIIUPTOB.
3. Hanumure ypaBHEHUS peaklMil OKUCIEHUSI IEPBUYHBIX, BTOPUUHBIX U TPETUUHBIX CIIMPTOB.
4. KauecTBeHHbIE peaKIMU HA OJIHOATOMHBIE U MHOIOATOMHbIE CIUPTHL. Hanumure ypaBHEeHUs
peakuui
5.Kakue cnuptel 0OoJjiee peaKUMOHHOCIOCOOHBI: OJHO- WJIM MHOroaToMHble? Kak 3T0
MOATBEPIUTH?
6. CpaBHUTE XUMHUYECKHE CBOWCTBA U PEAKIIMOHHYIO CITIOCOOHOCTH CIIUPTOB U (DEHOJIOB.
7. Kakue Tumbl peakuuid xapakTepHbl st ¢eHosoB? KakoBo B3aMMHOE BIUSHUE TPYII B
¢denone? OTHOIIEHNE (PEHOJIOB K OKUCIUTENAM. HanuinuTe ypaBHEHHs peakuii.
8. KauectBeHHsle peakiuu Ha ¢peHoJbl. Hanumure ypaBHEHUS peakini.

Bonpocsl K 3amuTe J1a00paTopHOil padoThI
Tema: «KauecTBeHHBbIN PYHKIIMOHAIBbHBIH aHAIN3 KAPOOHWIBLHBIX COeINHEHU

1. HazoBuTe npaBuiia TEXHUKU O€30MACHOCTH MU paboTe ¢ KapOOHUIIBHBIMU COETUHEHUSIMHU.
2. CrocoObl moy4YeHus aabJAeTUIOB U KETOHOB. HanmuimuTe ypaBHEHUsI peaKiluii.
3. OxapakTepu3yiTe CIOCOOHOCTh QJIBJCTHIOB K OKHCICHUI0O M OOBSICHUTE €€, UCXOMIS U3
CTPYKTYPHBIX OCOOCHHOCTEH ajbJAeTUIHOM TPYIIITHI.
4. TToueMy KETOHBI MOJBEPTAIOTCS OKUCIIEHUIO B 00JIee JKECTKUX YCIIOBUSAX, UEM aJIbJICT U IbI?
5. Kakywo (kakue) peakmuio (peakiuu) MOXXHO CUHUTATh Ka4eCTBEHHBIMH Ha aJbJCTHIBI? Ha
KETOHBI?

Bomnpocel k 3amuTre 1adopaTopHoii padoThI

Tema: «Kap0OoHOBbBIE KHCJIOTHD)

1. HazoBuTe mpaBuia TEXHUKH O€30MMaCHOCTH MIPHU paboTe ¢ KapOOHOBBIMH KHCIOTAMH.
2. ITouemy kapOOHOBBIE KUCIOTHI 00J1aaI0T KUCIOTHBIMHU CBOMCTBAMU?
3. OObscCHUTE 3aBUCHUMOCTH PACTBOPUMOCTH KapOOHOBBIX KHCJIOT B BOJE OT: a) Xapakrepa
paaukana; 6) KoJu4ecTBa KapOOKCUIIbHBIX TPYIIII;B) IHC-, TPAHC-U30MEPHH.
4. CpaBHUTE OTHOIICHHE KapOOHOBBIX M HEOPTraHMYECKUX KHUCIOT K aKTHUBHBIM MeTalljlaM Hu
TUAPOKCUAAM METAIJIOB.
5. Hanumwmre ypaBHeHus cuHTe30B 3¢upoB. Kak HaspiBaercs nanHas peaknusa? K kakomy
KJIacCy OpraHMYeCKHX BEIIECTB OTHOCATCA MPOAYKTHl peakuuii? HazoBure wux mo
CUCTEeMaTUYECKOI HOMEHKJIAType.
6. EcTb 11 pa3HuIa B OTHOIIEHUHU K OKUCIIUTENIO KUCIOT: MypaBbUHOM, YKCYCHOM, I11aBENeBOM U
STHTApHOM ?

Bomnpocekl k 3amuTe J1a00paTopHOii padoThI
Tema: «KAMHHBI. AMHIBI KHCJIOT»

1. HazoBuTe mpaBuia TeXHUKH 0€30MaCHOCTH MPH paboTe ¢ a30TCOAEPKAIIIMHI OPraHUYECKUMU
BEIIECTBAMU.
. [loueMy aMuHBI 00J1aJAIOT OCHOBHBIMH CBONCTBaMU?
. Hanmummre ypaBHeHUs peakiuii xapakTepHble Ui anupaTHueCKIX aMHUHOB.
. Hanumure ypaBHeHUs peakuii XapaKTepHbIE U1l apOMaTUYECKUX aMUHOB.
. B uem paznuyrie XUMHUYECKHX CBOMCTB aMUHOB alu(aTUIECKOTO U apOMaTHIECKOro psiaa?
. Kak pearupytoT nepBu4Hbl€, BTOPUUYHBIE U TPETUYHBIE AMUHBI C A30TUCTON KUCIOTOU?
. Kakue coegunenns Ha3pIBalOTCA aMuaaMu kuciot? Kakumuy cBoiicTBaMu OHU 00J1aar0T?
. Harmummre ypaBHEeHUE TUapOIM3a MOYEBUHBI M 00pa3oBaHKue OMypeTa.
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Bonpocs! k 3amuTe J1a00paTopHOii padoThl
Tema: «'HAPOKCUKHUCIOTHD)
1. Ha3oBuTe npaBuia TeXHUKH 0€301IaCHOCTH MPH padoTe C OKCUKUCIOTAMH.
2. Kakue xuMu4eckue peakliuy XapaKTEpHbI 1151 OKCUKUCIIOT?
3. Hanumure ypaBHEHUS peakLMii OKCUKHUCIIOT XapaKTEepHbIE JJIsl CHUPTOBOU I'PYIIIIHI.
4. Hanumure ypaBHEHUS peakUil OKCUKUCIIOT XapaKTepHbIE JJIsl KapOOKCUIbHOU IPYIIIIbI.
5. Kakue coennnenust HazpiBaroTcs (heHonokucinotamu? Kakumu cBoiicTBaMu OHU 001a1aroT?

Bonpocs! k 3amuTe J1a00paTopHoii padoThl
Tema: «CBoMCTBa )KUPOB U MBLIa»

1. HazoBuTe npaBuiia TEXHUKU OE€30MIACHOCTHU MIPHU pabOTe C KUPAMHU.

2. KakoBo OTHOIIEHHE KUPOB K PACTBOPUTEISAM?

3. CoctaBbTe ypaBHEHUE TUapOn3a xkupa. Kak nokazate, 4To 00pazyeTcss MbuIo?

4. 3aueM uCHOJIB3YeTCs HAChIILEHHBIN pacTBop Xiopuaa HaTtpusa? Kakoii Buj mblia oopasyercs?
5. Uto oOpa3zyercs mpu B3auMOJICHCTBUM MbLJIa C CEpHOM KHUCIOTON? Hamummre ypaBHEHUE
peaKuum.

6. Uto npoucxoaut npu nobasieHun 6pomHoi Boabl? Hanumure ypaBHeHue peakiuu. Kakue
KHUCJIOTBI BXOJIST B COCTaB KUPOB U MbLi1a?

7. Uto obpaszyercs mpu A00aBICHUHM PACTBOPOB COJIEH KaJIBIMS U CBUHIIA K PAaCTBOPY MbLia?
Hanummure ypaBHeHus: o0pa3zoBaHUsl HEPACTBOPUMBIX COJIEH KUPHBIX KHCIOT U HA30BUTE HX.

8. Uto obpazyercs npu B3auMoIeHCTBUH Mblia ¢ cyiabdaTom menu (II)? Hanumure ypaBHeHue
peaxuu.

Bomnpocel k 3amuTe 1adopaTopHoii padoThI
Tema: «YrieBoabl»

1. HazoBuTe npaBuiia TeXHUKH OE30MACHOCTH P paboTe C yrieBo aMHu.
2. [loueMy BO3HHMKJIO Ha3BaHME Kjlacca «yriaeBoab»? Ha kakue rpymnnbl OHU AeaaTcs?
3. Kakue pyHKIMOHAIBHBIE TPYMITBI BXOAAT B cOCTaB yriieBoaoB? Kak 3To mokaszats?
4. CocraBbTe YypaBHEHHE O0O0pa3oBaHUs caxapaTa Kanblus. Yrto HaOmomaere mpu
B3auMojeiictBun tuapokcuga Memu (II) ¢ caxapumamu? Hanummre COOTBETCTBYIOIINE
ypaBHEHUs peakiuii. Mo>KHO JIM JaHHbBIE peaKly OTHECTU K KaYeCTBEHHBIM Ha caxapa?
5. UTto mpoucXOauT MpU HArpeBaHWM caxapaToB meau? Hanummre ypaBHEHHS peakuui. Y
KaKUX pacTBOPOB M3MeHeHUH He Habmomaercs? [Touemy?
6. Y Kakux YIJIEBOJIOB OTCYTCTBYET IIOJIOKHUTEIbHAs peakius 'cepeOpsHOro 3epkana’ u
noyemy?
7. Kakue w3  yrieBOJOB  MOXXHO  Ha3BaThb  BOCCTaHABIMBAIOIIMMHU, a  Kakue
HEBOCCTaHABIMBAIOIIUMU?
8. Uro obOpasyercs mpu B3aumojeiicTBuu peakTuBa CenuBaHoBa ¢ (GpyKTo30H? MOXKHO 1M
JTAHHYIO PEAKIUIO UCII0JIb30BaTh KaK KaueCTBEHHYIO Ha KETO3bI?
9. Uto obpa3yercs npu nodasieHuu oga k kpaxmany? CocraBbre cxemy B3aumoeiictus. [1o
KaKoM cxeMe THApoiM3yercs Kpaxman? M3MeHSIoT HmpoJyKThl TMAPOJU3a OKpPacKy pacTBopa
noma?
10. IIpuBeauTe CTpoeHHE LEIUTIOIO3bI U COCTaBbTE CXEMY THIAPOJIN3a 1eUTono36l. Obnamaer mm
LIEJUTI0JI03a BOCCTAHABIMBAIOIIUMH CBOICTBaMuU?

Bonpocs! k 3amuTe 1a00paTopHOil padoThI
TeMa: KAMHMHOKHCJIOTHI H O€JIKH»
1. HazoBute mpaBuiia TEXHUKH OE30MMACHOCTH NP paboTe C AMUHOKUCIOTAMU U OeTKaMHu.
2. B ueM nposiBnsieTCs TBOMCTBEHHOCTh XUMHUYECKUX (DYHKIIUH aMUHOKHUCIOT? C MOMOTIBIO,
KaKUX PeaKIMi MOKHO 3TO JI0Ka3aTh?
3. Kakue coequHeHus: Ha3bIBatoTCs nosmnentu ibl? HoMeHknaTypa noJmunenTuios.
4. HanumuTe ypaBHEHUE pEaKLUU MOJTYyYSHUs] TPUIENTUAA U3 TPEAT0KEHHBIX aMUHOKHUCIIOT.



5. Knaccugukanus 6enkoB. Kakue Oenku Ha3pIBalOTCS MPOCTBIMHU, CIIOKHBIMU ?

6. Crpoenue O€JIKOBOW MOJIEKYJbl: TEpPBUYHAs, BTOPUYHAS, TPETHYHAs M YETBEPTHYHASL
CTpYKTypa Oernka.

7. HazoBuTE Ka4eCTBEHHBIE pEaKly Ha OCIKH.

8. Urto Takoe neHaryparus oenka?

IIpoueaypa 3ammThI J1a00PATOPHBIX PadoT

3ammra mabopaTopHBIX paboT MpoBOAWUTCS YCTHO. llpm 3ammre HEOOXOIUMO OTBETUTH HA
TEOPETHUYECKHE BOMPOCHI TI0 TeME J1a00paTOpHOH pabOTHI, a TAKXKE MPEACTaBUTH 0(OPMIICHHYIO
paboTy C BHITIOJHCHHBIMY 33JAHUSIMH U BBIBOJIAMU 110 SKCIIEPUMEHTATBHBIM HCCIICIOBAHUSM.
1. CtyneHT, BHIOJHUBLINK 1JaOOpaTOpHYIO paboTy, 0(OPMHUBIINI MO HEM OTYET, JOMYCKAeTCs K
3aIuTe 1ab0opaTOpHOM pabOTHI.
2. 3ammTa 71a00paTOPHBIX PabOT MPOBOJIUTCS MO MEPEe HX BBIMOJHEHUS B Yachl 3aHATUH,
OTBEACHHBIC HA BBHITIOJIHEHHUE JTAOOPATOPHBIX PadoT.
3. Onpoc cTyzaeHTa MperoaBaTeieM IPOBOJUTCS B PaMKaxX TEMBI J1a00PaTOPHOM PabOTHI.
4. CtyneHT, He 3alUTHBIINK JIa0OpaTOPHYIO paboTYy, AOMYCKAETCs K Clienyroliel jabopaTopHO
pabore.

Kpurepun oueHuBanus J1adopaTopHoil padoThbI:

«3ader» - paboTa BBIOJIHEHA IIOJHOCTBIO W TIPAaBWIIBHO, CJIENaHBl TPaBUIIBHEIC
HaAOJIOIEHUST ¥ BBIBOJBI; DKCIIEPUMEHT TPOBENIEH 0 IUTaHy C yYeTOM MpaBHII OE30MAaCHOCTH
KU3HENEATSIFHOCTH ¥ TPaBWJI pPa0OTBI € BeIIeCTBAMH H OOOpPYIOBAaHUEM; TIPOSIBICHBI
OpraHU3aIMOHHO- IPAKTUIECKAE YMEHHSI U HABBIKH (TIOIEP)KUBAIOTCS YUCTOTA pabouero Mecra
W TIOPSAZIOK Ha CTOJIe, IKOHOMHO HCIOJB3YyIOTCS peakTtuBbl). OTduer 0 padore odopmiieH 0e3
OILIMOOK, IO MJIaHY U B COOTBETCTBUM C TPeOOBaHUAMU K 0popMIiIeHHIO 0T4eTa. CTYJEHT YETKO U
0e3 ommrOOK OTBETUJT HA BCE KOHTPOJIBHBIE BOTIPOCHI.

«He 3a4yeT» - paboTa HE BBINOJHEHA, y CTYJEHTa OTCYTCTBYIOT JKCIEPUMEHTaJbHbIE
yMeHHs, He O(QOpMJIEH MUCHbMEHHBIH OTYeT O MpoBeAeHUH paboThl. CTYIEHT OTBETUJ Ha
KOHTPOJIbHBIE BOMPOCHI C OIIMOKaMU WUJIM HE OTBETUJI Ha KOHTPOJIbHBIE BOIPOCHI.

Oopa3zen opopmirennsi padoueil TeTpaau Mo IUCUUITIMHE XUMMS

PABOYAS TETPAb no aucuuniuie XuMus
cryneHTta 1 xypca HanpaBiieHus moarotoBku  35.03.03 ArpoxuMusi M arpono4BoBe/ieHUe

OT4eThl KO BCeM MPO/JICIaHHBIM JIA00PaTOPHBIM paboTaM 0(OPMIISIOTCS BMECTE (B OJHOM
TeTpanau) nocienoBatenbHo. Kaxnas mabopaTtopHas paboTa HAUMHAETCS C €€ HOMEpPa U Ha3BaHUs
u odopmisieTcss ¢ HOBOTrO JMcTa. B oTuere mo kaxaol naboparopHoil pabore o00s3aTeIbHO
MUIIETCS:

1. Kpatkoe Tteoperuyeckoe BBeAeHUE (OMUCHIBACTCS OOBEKT HCCICNOBAHUS U
MIPUMEHSIEMbIE METO/IBI);

2. TlpakTuyeckas 4acTb (HOMEp M Ha3BaHHE OIBITa; METOAMKA OMbITA CO BCEMU €€
M3MEHEHHSIMHU, €CIIM TaKOBbIE UMEIOTCS; OJyYeHHbIE pe3yabTaThl MM HAOMIOIEH U, ypaBHEHHE
peakuMy, ecid MpOBOJWIOCH Kakoe-TuM0o B3auMojelcTBue). B ypaBHeHMM peakiuii
HEOOXO/JMMO Ha3bIBaTh MCXOJHbIE M KOHEYHbIE COCIMHEHMS. B HEKOTOphIX cirydasx
onuceiBaeTcsi MexaHu3M. [Ipy Heo0XO0AMMOCTH B MPAKTUYECKOM YacTH 3apUCOBBIBAIOT CXEMY
YCTaHOBKH WUJTU MPUOOpa IaHHOTO OTBITA;

3. BeiBoIbI O TpoieiaHHON paboTe (aHATM3UPYIOTCS MOJTyYeHHbIE Pe3yIbTaThl).



