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1. MeToan4yeckue peKOMEeHAAUNH K JIEKIMOHHOMY KYpPCY

Moayiabs Ne 1 OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKHX peaKkuuu

B ’KMJIKHX CpeJax OpraHu3ma
Jlexkmusa Ne 1.

Tema: Xumnuueckas TepMoIMHAMUKA U €€ IPUMEHEHHUE K OnocucreMam

Heab: CdopMupoBaTh 3HAHUS XMUMHYECKUX 3aKOHOMEPHOCTEW, OMPEAEISIONINX
HAlPAaBJICHHOCTh  CAMOIIPOM3BOJIBHO  IIPOTEKAKOUIMX  XUMHYECKHUX  peakuuid |
HEOOXOAMMBIX [UIsl TIOHMMaHUSI OMOPHEPreTUYECKMX U OMOXMMHYECKHMX IIPOLECCOB B
OpraHu3Me 4eJIOBEKA B HOPME U ITATOJIOTUH.

AHHOTAIIMA JEKIIUH:

l. XUMHYECKast TEPMOJMHAMHUKA €€ IMTPAKTHIECKOE 3HAYECHNE.
2. OCHOBHBIE IOHATHSI TEPMOAUHAMUKH

— TEpMOJUHAMHUYECKAsI CUCTEMA;

— OKpYy’Karouias cpe/a;

— TEepPMOJMHAMUYECKHUE MTapaMETPHhI;

— TEPMOJIMHAMUYECKOE COCTOSIHHUE;

— TEPMOJWHAMHYECKUU ITPOLIECC;

— BHYTPEHHSA DHEPTUS;

— DJHTaNbNUs (onpeneneHue, KiacCupuKamus, IpuMephl).

3. [IepBoe HaYan0 TEPMOAMHAMUKH:

— CBS3b C 3aKOHOM COXPaHEHUS SHEPTUH;

—  (OpMyJIHPOBKH.

4. [IpumeHeHne nepBoro Havyajia TEpMOJMHAMUKN K OMOCHCTEMAaM.

5. 3HaueHWe M CYIMHOCTh 2 Hayajna TepMoguHamuku. HeoOpatumocTs
CaMOINPOMU3BOIBHBIX MPOLECCOB.

6. CBoOomHass u cBsizaHHass »dHeprusa. Dusumueckuii cMmbicn 2 3aKoHA
TEPMOJUHAMUKH.

7. DHTPOMNUSA C TOYKU 3PEHUS KJIACCUUECKOW TEePMOJMHAMUKH (PHTPOIHUS KaK

Mepa CBSI3aHHOM YHEPTHH):

— OTpezieJIeHNE PHTPOTHH;

— pacueT SHTPONUHM BEIIECTB B Pa3IMYHBIX Hpoleccax (U30TEPMUYECKUI,
M300apHBIN, N30XOPHBIN);

— CTaHJapTHAsI YHTPOIIUS;

— pacyeT AS XUMHUYECKOU PeaKIInu.

8. Oueprusi  ['ub6ca.  YpaBuenume  I[mb6ca. AG  kak  Kpurepuit
CaMOITPOU3BOJILHOTO MTPOTEKAHUS U300apHO-N30TEPMUUYECKHUX MTPOIIECCOB.

9. DK3EpPrOHMYECKHUE U IHAECPTOHUYECKHUE TTPOLIECCHI.

®opma OpraHu3anuu JIeKIHH TPaAMIHOHHASA (TeMaTH4eckas,
00bSICHUTEJIbHASA).

Metoabl 00yueHusi, NPpUMeHsieMble HA JIeKINU:
— CIIOBECHBIC: OOBSICHEHUE, PA3bhSICHCHUE,
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- 06’b}ICHI/ITCJ'II>HO-I/IJ'IJ'IIOCTpaTI/IBHble .

CpeacrBa o0y4yenus:
- MaTepUaIbHO-TEXHUYECKHE: MeJI, I0CKa, MYJIbTUMEIUNHBIN POEKTOP.

Jlexkmusa Ne 2.
Tema: Xwumuueckas KUHETHMKA W €€ 3HAYCHUE [UISI M3YYEHUsS] CKOPOCTEU U
MEXaHHU3MOB OMOXHMUYECKHX MPOIIECCOB
Heanb: ChopmupoBarh 3HaAHUS KUHETHYECKUX 3aKOHOMEPHOCTEH, OMpEeIeIIsIOIIX
CKOPOCTh XHMHYECKHX PEaKIMid W HEOOXOJUMBIX I TOHUMAaHUS MEXaHU3MOB
OMOJIOTUYECKUX MTPOIIECCOB.

AHHOTALMA JEeKIUH:

l. XUMHYECKass KUHETMKA U €€ pOJIb B MU3YYEHUHM CKOPOCTEH W MEXaHWU3MOB
OMOXMMHYECKUX MPOLIECCOB.

2. Knaccudpukamus xumuueckux peakuuid. Tumbl peakuuid (ompeneneHue,
MIPUMEPHI):

— o0paTtuMble U HEOOPATUMBIE;

— TOMOTE€HHBIE U T€TEPOrCHHBIE;

— TMPOCTHIE U CIIOKHBIE;

— MOCJeI0BaTEIbHbIE;

— LICTIHBIE;

— CONpsKEHHBIE.

3. CKOpOCTh XUMHUYECKOW PEAKIINU:

— ONpeJesIeHue CKOPOCTH peaKkLny;

— CpenmHss CKOPOCTH;

— HCTUHHAS CKOPOCTb.

4. 3aBHCHMOCTb CKOPOCTH pEaKLUUU OT KOHIIEHTpAllMU pEearupyrolux BELIECTB
(3aKOH JAEUCTBYIOIIUX MAcCC):

— (opMyIHUpOBKa;

— pacueTHble (HOPMYIIBL;

— TPUMEPBHIL.

S. MOoOJIEKYTIAPHOCTD 3JIEMEHTAPHOTO AKTA PEAKIUN:

— ONpeJesIeHUE MOHATHS «MOJIEKYJISIPHOCTDY;

— MOHO-, - U TPUMOJIEKYJISIPHBIE peaKkuu (IpUMEPHI).

6. [Topsiiok peakiuu:

— ONpeJeNIeHUE MOHATHS «IOPSAOK PEaKIIuN»;

— KHHETUYECKHE YPaBHEHHUS PEAKIINH: HYJIEBOTO, IEPBOTO U BTOPOTO MOPSIKOB,;

7. 3aBHCHMOCTb CKOPOCTH PEAKIIUU OT TEMIIEPATYpBhI:

— mnpaBwio Baut-I'odda;

— 0COOEHHOCTH TeMrepaTypHOTo K03 duiineHTa it OMOXMMHUYIECKUX MPOIIECCOB;

— ypaBHEHuE AppeHuyca.

8.  Xwummueckoe paBHOBecue. KoHCTaHTa XUMHUYECKOTO PaBHOBECHSL.

9.  YpaBHeHHUE U30TEPMbl XUMUUECKOW PEaKIIUU.



10. TIporHo3mpoBaHWE CMEIICHUS XHMHYECKOTO paBHOBecHs (mpuHIMI Jle-
[[laTenne).

dopma OpraHu3anun JIEKIUH TPaAUIUOHHAS (TemaTuyeckasi,
00bSICHUTEILHASA).

MeTtoabl 00y4eHUs, MPUMEHsieMbIe HA JIEKIHMU:
- CJIOBECHBIC: OOBSICHEHHE, PA3bsICHEHUE,
- OOBSICHUTEILHO-UIUTIOCTPATUBHEIE.

Cpeacrsa o0y4yenus:
- MaTepUaIbHO-TEXHUYECKHE: MeJI, I0CKa, MYJIbTUMEAUNHBIN POEKTOP.

Jlexkuus Ne 3.
Tema: bydepHbie CUCTEMBI M KX POJIb B OpPraHU3ME YeJIoBEKa
Hean: CdopmupoBaTh 3HaHHS MEXaHU3MOB JeicTBUS  OydepHBIX  cHCTEM
OpraHu3Ma, X B3aUMOCBSI3H U POJIM B MOJIJIEP>KaHUU KUCJIOTHO-OCHOBHOT'O TOMEOCTa3a.

AHHOTAIMS JIEKIIHH:

1. Bydepnbie cucteMsr:

— ONpeJeNeHue;

— COCTaB;

— KJaccuukanms;

— TPUMEPBI.

2. VYpaBuenue ['ennepcona-I'accenbbaxa nis pacuera pH OydepHbIX cuctem:

— KHUCJOTHBIE Oy(epHbIE CUCTEMBI;

— OCHOBHBIC Oy(hepHBIC CHCTEMBI.

3. Mexanusm aeicTBust Oy(hepHbIX CUCTEM:

— TIpu 100aBJIEHWU KUCJIOTHI (Ha MpUMEPE alleTaTHOM, aMMHAYHOU U OEJIKOBOM);

— mpu A00aBICHUH IIeNIouH (Ha MpUMeEpE alleTaTHON, aMMHAYHON 1 OEJIKOBOI);

— pa3baBiieHUU BOJOM.

4. bydepHas emkocTh UM (akTOphl Ha Hee BIUAMOIIME. 30HAa OydepHOro
JCUCTBUS:

— OydepHas eMKoCTb: onpezeneHue 0ydepHoi eMKOCTH, pacdeTHbIE (POPMYJIbI;

— (akTopsbl, BIUSIONINE HA OyPEPHYIO EMKOCTbD;

— 30Ha OydepHOro IeHCTBUA: ONpeIeIICHIE, TPUMEPHI.

5. BydepHble cucTemMbl KpOBU:

— COCTaB

— iaccudukamms

— pH

— MEXaHU3M JIEUCTBUS THIPOKapOOHATHOH, hocdaTHOM 1 OenkoBON OyepHBIX
CUCTEM TPH B3aMMOJICHCTBUU C KHCIOTAMH | IeioYamMu (MoHHas opma).

6. [ToHsITHE O KUCTTIOTHO-OCHOBHOM COCTOSTHUM OpraHU3Ma:

— oIlpejaeneHue

— MEXaHU3MBbI



PEryIIsIus.

— IIEJOYHOM pe3epB KpoBH (%o, MMOJIB/T)
— koppekuua KOC npu ero HapyueHusXx.

dopma OpraHu3anun JIeKIHH TPaAUIUOHHAS (TemaTHyeckas,
00bSICHUTEJILHASA).

MeTOIlbI oﬁyquml, NMPUMEHAECMBIC HA JICKIIUM:

CJIOBECHBIE: OOBSICHEHNE, PA3bSICHEHHE;
00BSCHUTEIILHO-HJUTIOCTPATUBHBIC.

CpencrBa o0yueHus:
- MaTepUAIbHO-TEXHUYECKUE: MEJ, TOCKA, MyJIbTUMETUNHBIN TPOCKTOP.

Jlekusa Ne 4.

Tema: KoMiuiekcHbIC COCIMHCHHA B OPraHM3MC UYCJIOBCKAa M HX IIPUMCHCHHC B

MeIUIHE

Heas: ChopMupoBaTh NpeCTaBIECHUE O €IUHCTBE COCTaBa, CTPYKTYpPbl U CBOMCTB
KOMIUJIEKCHBIX COEIMHEHUN KaK OCHOBBI /i TOHMMAHHS CBSI3UM IPOCTPAHCTBEHHOTO
CTPOEHUS KU3HEHHO BaXKHBIX KOMILIEKCOB C UX OMOJIOTMYECKOW aKTUBHOCTBIO.

AHHOTalll/IH JICKIIUH

1.
a)
0)

KoMruiekcHbIe COeTMHEHNS U KOMIUIEKCHBIE YaCTHUIIbI:
OIIpEIETICHNUE;
MIPUMEDBI.
Koopannanmonnas teopust Bepuepa. CTpykTypa KOMIUIEKCHBIX COEMHEHUM.
IIpocTpaHCTBEHHOE CTPOECHUE KOMIUIEKCHBIX YACTHLI;
BU/JIbI KOHPOPMAITUHA:
JIMHEHHAS;
KBaJIpar;
TeTpasp;
OKTasp;
MIPUMEDBI.
BHYTpUKOMILIEKCHBIE COETUHEHUS:
OIPEIETICHNUE;
IIPUMEDBI;
POJIb MPOLECCOB XEIATHPOBAHKS B OPTaHU3ME YEIIOBEKA;
3HAUYEHHUE MPOLECCOB XEINATUPOBAHNS B MEIULIUHE.
KOHCTaHTBI HECTOMKOCTH U YCTOMYMBOCTH KOMILJIEKCHBIX YACTHII;
OIIpElIETICHNUE;
pacdeTHbie (OPMYIIBI;
MIPUMEDBI;
3HAYECHUE.
TepmoarHaMUYECKHUE IPUHLINIBI XEIATOTEPAIUN.
MeTauto-urasIHpIi FOMeOCTa3s ¥ MPUYMHBI €r0 HapyLICHUS:
ONpPEIEIEHNE METAIJIO-TTUIaHAHOTO TOME0CTa3a;
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0)  NPUYMHBI €r0 HAPYLICHHUS:

— JNEPUIUT ICCEHLINATBHBIX MUKPO3JIEMECHTOB;
— U30BITOK 3CCEHLINAIbHBIX MUKPO3JIEMEEHTOB;
— HaJIM4M€ TOKCUYECKUX JIMTAHJIOB;

B)  IIPUMEPHI.

dopma OpraHu3anun JIeKIHH TPaAUIUOHHAS (TemaTHueckas,
00bSICHUTEIbHASA).

MeTo/b1 00yueHusl, IPUMEHsieMble HA JIEKIUU:
— CIJIOBECHBIE: OOBSCHEHNE, PA3bSICHEHHE;
— 00BSCHUTEIILHO-HJUTIOCTPATUBHBIC.

CpencrBa o0yuyeHus:
- MaTepUAIBHO-TEXHUYECKHE: MEJI, OCKA, MYJIbTUMEIUUHBIN TPOECKTOP.

Monayabs Ne 2. OcHOBHbIe THIIBI XMMHYECKHX PABHOBECHIl M IPOLECCOB B
JKU3HEAeATEJIbHOCTH Oprann3Ma. OU3nuKo-XUMHUA JTUCHEPCHBIX CHCTEM W PACTBOPOB
BMC

Jlexkmus Ne 5.

Tema: XumMuueckue CBOMCTBa U OMOJIOTMYECKast POJIb OMOTC€HHBIX YJIEMEHTOB

Hean: CdhopmupoBaTh HpeACTaBICHUE O E€IUHCTBE B3aUMOCBS3U JJIEKTPOHHOIO
CTPOEHUA XMMHYECKHX BJIEMEHTOB M HMX CBOMCTB KaK OCHOBBI [JII TTOHUMAHUS POJIA
OMOTEHHBIX 2JIEMEHTOB B OpraHU3ME YeJIOBEKa.

AHHOTANMA JIEKIIMN:

1. BroreHHOCTh XUMUYECKHUX 3JIEMEHTOB:

a) MMOHATHE OMOT€HHOCTH XMMHYECKHUX DJIEMCHTOB;

0) kmaccupukamms XUMHYECKUX OJJIEMEHTOB TI0 CTEMEHM BaXKHOCTH JUIS
MIPOIIECCOB KU3HEIEATECIILHOCTH:

— OMOTCHHBIC;

— YCIIOBHO OMOT€HHBIE;

- AJIIEMEHTHI, OMOJIOTHYECKas POJIbh KOTOPBHIX HE BBISICHEHA.

B) OMOTeHHBIE JIEMEHTHI B IEPUOIUYECKON CUCTEME.

2. KonrnentpupoBanue OMOTe€HHBIX 3JIEMEHTOB JKUBBIMUA CHCTEMaMU
3. Knaccudukarys OMOTeHHBIX 3JIEMEHTOB:

a)  T0 COJEP KaHHIO B OpraHU3Me:

— MaKpOOHOTCHHBIE;

— OJNIMTOOMOTCHHEI,

— MHUKpPOOHOTEHHBIE.

0) 1o GYHKIMOHATBHON POIU

— OpPTraHOTCHBI;

— AJIEMEHTHI YJIEKTPOJIMTHOTO (OHA;

— MHUKPORJIEMEHTHI.

4. buonorudeckast poib HaTpUsl, Kajusl, KaJIbIIHsI, MaTHUSI.
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5. XHUMHUYECKOE CXOICTBO U OMOJIOTHYECKUI aHTAarOHU3M:
a)  HaTpUH-KaJIMii;
0) Marduii-KaJjJblHH.

6. OcceHIMaNbHBIE  3JEMEHTHl B OpraHuzMme (colep:kaHue, OHOJIOTHYECKAs
POJIb):

a) KeJeso;

0)  KOOaibT;

B)  XpOM;

r) Mapraserr;

n)  LMHK,

€)  Melp;

XK)  MOJMOJEH.

dopma OpraHu3anuu JeKIHH TPaAUIHOHHASA (TeMaTH4YecKasi,
00bSICHUTEIbHAS).

MeToab1 00yueHusi, NpUMeHsieMble Ha JeKIUHU:
- CJIOBECHBIE: OOBSICHEHUE, PA3bSICHEHHE;
— OOBSICHUTENTLHO-WJLTFOCTPATUBHBIE.

CpeacrBa o0y4yeHus:
- MAaTE€pUAIBHO-TEXHUYECKHE: MEJI, I0CKA, MYJbTUMEIUNHBIA TPOECKTOP.

Moayas Ne 3 Teopernueckue OCHOBBI CTPOCHHUSI OPraHUYECKHUX COCAUHEHHH,
onpeaeJsAlIINe HUX PEAKUUOHHYK)  CNHOCOOHOCTH. OOmmMe 3aKOHOMEPHOCTH
PEAKIIMOHHOI CIOCOOHOCTH OPraHUYeCKHX COCAMHEHHI KaK XMMHYeCKasi OCHOBAa HX
0M0J10rN4ecKoro pyHKIUMOHUPOBAHUS

Jlexnusa Nel.
Tema: OOmme 3aKOHOMEPHOCTH PEAKIMOHHOMW CIIOCOOHOCTH OpPTraHUYECKHX
COCTMHCHUH KaK XMMHUYECKasi OCHOBA UX OMOJIOTHUECKOro (hyHKIIMOHHUPOBAHHS.
Heab: O3HaKOMUTH CTYJCHTOB C OOIIMMH TPUHIMIIAMH  PEaKIMOHHOM
CIIOCOOHOCTH OPraHUYECKUX COCIMHEHHH, KaK XMMHUYECKONH OCHOBOM MX OHMOJIOTHYECKOTrO
(YyHKIMOHUPOBAHUS.

AHHOTAIIMA JEKIUH:

Opranundeckas peakuusi. TUIbI OpraHMUECKUX PEAKIUN.

Peakiu cBOOOTHOPAIUKAIBHOTO 3aMEIIICHHS.

Peakuuu oxucnenus.

Peakiuu 35eKTpoQHIIbHOTO IPUCOCTUHEHUS M 3aMEIICHHMSL.

Peakiumn Hyki1€0(UIHHOTO 3aMEIICHUS U STUMUHUPOBAHHUS B CIIUPTAX.
Peakiumn Hykj1€0UIHLHOTO MPUCOSTUHEHUS B AJIbICTHAAX U KETOHAX.
Peakiuu Hykj1€0UIBHOTO 3aMENICHHs B KAPOOHOBBIX KUCJIOTAX.

Nk =

®opma OpraHu3anuu JIeKIHH TPaAMIHOHHASA (TeMaTH4eckas,
00bSICHUTEIbHASA).



Metoabl 00yueHusi, NqpUMeHsieMble HA JIeKINU:
- CJIOBECHBIC: OOBSICHEHHE, PA3bsICHEHUE,
- OOBSICHUTENTLHO-MITFOCTPATUBHBIE.

CpencrBa o0yueHus:
- MaTepUAIbHO-TEXHUYECKUE: MEJ, TOCKA, MyJIbTUMEIUNHBIN TPOCKTOP.

Monayab Ne 4. Buo1oTHYEeCKM Ba)KHble KJIACCHI OPraHMYEeCKHX COeIUHEHUM.
buonosmMepbl M UX CTPYKTYPHbIE KOMIIOHEHTHI

Jlexnus Ne2.

Tema: KapOoHOBBIE KHCIOTBI M UX (DYHKIMOHAJIbHBIE IMPOU3BOAHBIC. JIMMHIBL
OMBLUIsIEMBIE JIMTTHIBIL.

Heab: O3HaKOMHUTH CTYIEHTOB C KJIacCH(PUKalUUEHd, HOMEHKIATYpOM, HU30Mepuen
KapOOHOBBIX KHCJOT, HMX PEAaKIMOHHOM CIIOCOOHOCTBIO, pOJIBIO B OpraHuU3Me U
IIPUMEHEHUU B MEAULMHCKOW NpakTUKE. M3ydeHue 3TOM TeMbl BOOPYKAET CTYAECHTOB
HEOOXOJMMBIMU 3HAHHUSAMH MO CTPOEHHUIO, PEAKUMOHHOW CIIOCOOHOCTH KAapOOHOBBIX
KHCJIOT, UTPAIOIINX BaXKHYIO POJIb B MIPOLECCAX JKU3HEAEATEIBHOCTH.

CdopmupoBath 3HaHHUS CTPOCHUS U XUMHUYECKHUX CBOMCTB OMBUISEMBIX JIMIHJIOB U
UX CTPYKTYpPHBIX KOMIIOHEHTOB JIi M3YyUEHUS! CTPYKTYpbl OMOJIOTMYECKMX MeMOpaH u
IPOLIECCOB JIMNUAHOTO oOMeHa. Jlumuuabl conep)kaTcsi BO MHOIMX TKAaHSX >KHUBBIX
OpPraHM3MOB, BBINOJHAS (DYHKLUUIO CTPYKTYPHBIX KOMIIOHEHTOB KJIETKH. OHU SABISIOTCA
NOCTaBUIMKAMM W HMCTOYHMKAMHM OHMOJIOTMUECKH AaKTUBHBIX BEIIECTB: TOPMOHOB,
BuTaMuHoOB, HempenenbHbix BXKK. Jlunuaer ocobenno TAIT ydacTtByoT B
TEPMOPETYIISILUU.

AHHOTALMA JEKIHU:

1. KapOoHOoBble KHUCIOTBI, HUX Kilaccudukauus, HOMEHKJIaTypa, HU30Mepus,

IIPUMEHEHHE.

2. PeakuuoHHass CcrnocOOHOCTh KapOOHOBBIX KHUCIOT. Peaknuu okucieHus,
HYKJIEO(PHIIBHOTO 3aMEILEHUs, KaUECTBEHHAs! peakusi Ha KapOOHOBBIE KUCIIOTHI.

3. OCHOBHbIE TPUPOAHBIE BBICIINE KUPHBIE KUCIOTHI, BXOJASIIME B COCTAB JIUIKIOB:
NaJbMUTUHOBAS, CTEAPUHOBAs, OJEMHOBAs, JIMHOJIEBAs, JMHOJEHOBAs, apaxuJIOHOBAs.
[ToHsiTHE O MEHTACHOBBIX M T'€KCACHOBBIX BBICIIUX KUPHBIX KAPOOHOBBIX KUCIOTAX.

4. TIlepokcugHOE€ OKHCIEHHE (PPAarMEHTOB JKUPHBIX KHUCIOT B  KJIETOYHBIX
MeMOpaHax. [3-OKHUCIICHHE HACHIIIICHHBIX KUCIIOT.

5. HettpanbHbie mumuabl. ECTECTBEHHBIE KUPBI KAK CMECh TPUALIWJITIIMLICPUHOB.

6. ®ocomunuasl. Docharuansie kKucnoTbl. DochaTuaMIKOIAMUHBL (KeanTuHbI),
docporuauncepunnl, GocharuanuaXonuHbl (JIEUUTUHBI) — CTPYKTYPHBIE KOMITOHEHTBI
KJIETOYHBIX MEMOpaH.

dopma OpraHu3anun JIEKIMH TPAANIIUOHHAS (TemaTu4eckas,
00bSICHUTEJIbHASA).

MCTOI[LI, HCII0JIb3YEMBbIC HA JICKIIUM:
- CJIOBCCHBIC!: O6’I>SICH€HI/IC, Pa3bACHCHUC,
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- BHUICOMCTO/: ITPOCMOTP,
- O6T>$ICHI/ITCJ'H>H0—I/IJIJHOCTpaTI/IBHLIe.

Cpeacrsa o0y4yenus:
- TUTAKTUYECKUE: TPE3CHTAIIHS
- MaTepHaIbHO-TEXHUYECKHE: MeJI, I0CKa, MyJIbTUMEAUNHBIN POEKTOP.

Jlexkmus Ne3.
Tema: YrieBobl: MOHOCaXapubl, TU- U MOJUCAXAPUIBL.
Heanb: ChopMmupoBaTh 3HaAHUS CTEPEOXUMUUYECKOTO CTPOCHHS TayTOMEPHBIX (hopMm
¥ BO)XHEHUIIIMX CBONCTB MOHOCAaXapHUIAOB KaK OCHOBY JUIsl TIOHUMAaHUS UX IpEBpaIlcHUi B
opranu3me. CdopmupoBaTh 3HAHWS NPUHIUMIIOB CTPOSHUS M OCHOBHBIX CBOWCTB
JTUCaxapyuJioB M TIOJHMCAXapUIOB KaK OCHOBY JUIsI TOHUMAaHUA HMX  OHWOJOTHYECKUX

byHKIUi.

AHHOTAL M JEeKIUH:

1. Crepeonsomepus MoHOcaxapuaoB. D u L —cTepeoxumuyeckMe psibl.

2. OtkpbiTele U nukanueckue (opmbl. Gopmynsl Pumiepa U popmyisl Xeyopcea.
@ypaHo3bl W NHUPaHO3bl; 0, [-aHomepsl. [ukio-okco-tayromepus. Kondpopmanuu
MUPaHO3HBIX (POPM MOHOCAXAPUIOB.

3. Ctpoenue HanOoJiee BaXXKHbIX MPEJCTaBUTENEH MeHTO3 (prbo3a, KCUiao3a), reKco3
(rmroxo3a, MaHHO3a, TralakTo3a, (pyKTo3a), Je30KcucaxapoB (2-me3okcupudosa),
aMHHOCaxapoB (TJII0OKO3aMUH, MAaHHO3aMUH, FaJIaKTO3aMUH).

4. HykneopunbHOe 3aMelIeHHE Y aHOMEPHOIO LEHTpa B LMKIMYECKUX (opMmax
MOHOCaXapHJIOB.

O- u N-rnuko3uasl. ['maponus rmuko3uaos. Pocdarsl MOHOCAXapUAOB. AIMIUPOBAHUE
aMHUHOCAaxapoB.

5. OkucneHue MOHOCAXapujoB. BoCCTaHOBUTENBHBIE  CBOWMCTBA  AJIBJO3.
['TuKOHOBBIE, TIIMKAPOBbIE, ITUKYPOHOBBIE KMUCIOThI. ACKOPOMHOBAsI KHUCIIOTA.

6. BoccranoBienre MoHOCaxapua0B (KCUIIUT, COPOUT, MAHHMT).

7. Omnurocaxapunbl. Jlucaxapuiapl: MajibTo3a, LeI00M03a, JIAKTO3a, caxaposa.
Crpoenue. 1UKIO-, OKCO-TayToMepHs. BoccraHoBUTENnbHBIE CBOMCTBA. [ HMupoins.
Kondopmarmonnoe ctpoeHre MajibToO3bl U LEI00103a.

8. Tlonmucaxapuasl. ['oMomnonmucaxapuabl: Kpaxman (aMujio3a U aMUHONEKTHH),
TJIMKOTEH, JEKCTpaH, Lemnono3a. [lektuHbl (moauranaktypoHoBasi kuciora). [lepBuunas
CTPYKTYpa, Tuaposn3. [IoHsATHE O BTOPUYHON CTPYKTYpE (aMUiI03a, LEJUII0I03a).

9. Terepomonucaxapuapl: THATypOHOBas  KHUCIOTa, XOHAPOUTHUHCYIb(ATHI.
[lepuunas crpykrypa. [IpeacraBnenne o ctpoeHuu renapunHa. [lonAaTHe 0 CMEIIaHHBIX
ouononuMepax (MpOTEeOrIMKAHbI, TTTUKONPOTEUHBI, TIIUKOJUTTUIbI).

dopma opraHu3anmu JeKUMU TPAIULIUOHHAS (TeMaThuyeckas, 00bICHUTEIbHAS).

Metoabl, ucnoJib3yeMble HA JTeKIIUM:

— CJIOBECHEBIE: OOBSICHEHUE, PA3bICHCHHUE;
- BUJICOMETO/I: TIPOCMOTP;

— OOBSICHUTETHHO-UIUTIOCTPATUBHBIC.
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CpencrBa o0yueHus:
- IUJIAKTUYECKHUE: MPe3eHTaIUs
- MaTepUATbHO-TEXHUYECKUE: MEJ, IOCKA, MyJIbTUMEIUNHBIN TPOCKTOP.

Jexkmus Ned.
Tema: AMHUHOKHCIOTHI, IEITHIBI U OCJIKH.
Hean: ChopmupoBaTh 3HAHUS CTPOCHUSI U CBOMCTB BAKHEUIITNX O-aMHUHOKHUCIIOT U
XUMUYECKUX OCHOB CTPYKTYPHOM OpraHu3aly OEIKOBBIX MOJIEKYJI

AHHOTAIIMA JJEKIIUH:

1. AMHHOKHCIIOTBI, BXOZAIIHME B cOCcTaB OenmkoB. CTpoeHHne, HOMEHKIATypa.

2. Crepeounzomepusi. KHCI0THO-OCHOBHBIE CBOMCTBA, OUTIONIAPHAS CTPYKTYpA.

3. Kiaccuduxarnus ¢ yaeToMm pazaudyHbIX PU3HAKOB:

- IO XUMHUYECKOW MPUPOJAE paauKaia U COAECpXKAIIMXCI B HEM 3aMECTUTENEH
(anmuaruueckue, apoMaTHuecKue, TeTEPOLMKINYECKUE, COJACpkKAIIUE TUIPOKCUIBHYIO,
KapOOHWJIBHYIO WM aMUJIHYIO TPYIITY, CEPYCOAEPKAIIINE)

- 110 MOJISIPHOCTH PAJUKAIIOB

- 10 KUCJIOTHO-OCHOBHBIM CBOMCTBAM

- Omostornueckast Kiaccuuranus.

4. BuocHHTETUYECKUE ITyTH 00Pa30BaHUS 0.-aMUHOKUCIIOT U3 KETOHOKHUCIIOT:

- p€aKIuu BOCCTAHOBUTEIIBHOIO AMUHUPOBAHUS U PEAKIIUN

- TpaHCaMUHUPOBaHus. [ lupuiokcaneBblid KaTaius.

5. Xumudeckue CBOMCTBA 0O-aMHUHOKHCIOT. OOpa3oBaHWE BHYTPHUKOMILIEKCHBIX
coned. Peaknuu stupudukanyy, ariMpoBaHusi, alKWJIMPOBaHMs, 00pa30BaHUs UMHUHOB.
B3aumoneiicTBre ¢ a30THCTON KHUCIOTOM W (OpMaibACTHUIOM, 3HAYECHUE STUX PEaAKIUi
JUIS1 aHAIN3a aMUHOKUCIIOT.

4. BUOJOTUYECKH BaXKHBIE PEAKIIUU O-aMUHOKUCIIOT:

- peaKkuuu Ae3aMUHUPOBAHUS

- peaKuuu ruAPOKCUINPOBAHUS

- JIEKapOOKCHJIMPOBAaHUE ¢ -aMUHOKHCIOT — MyTh K OOpa30BaHUI0 OMOTEHHBIX
aMUHOB U OHOpErynsiTOpoB (KOJaMWUHA, THCTAMHMHA, TPUIITAMHUHA, CEPOTOHHWHA,
KaJlaBepUHa, o -aJlaHWHA, 0 - AMUHOMACIISTHON KUCIIOTHI).

5. TlenTunpl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MENTUIHOW TPYMIIBI.
KucnoTHbI 1 EI0YHON THAPOIN3 IENTUIOB.

6. YCTaHOBIIEHNE aMUHOKHCJIOTHOTO COCTaBa C TMOMOIIBIO COBPEMEHHBIX (DU3HUKO-
XUMUYECKUX METOJOB. YCTAaHOBJIEHUE MEPBUYHON CTPYKTYypbl NentuaoB. OmnpenereHue
KHUCJIOTHOM TIOCJieIoBaTeNbHOCTHU. [oHsATHE O cTpaTeruu NenTUIHOTO CUHTE3A.

dopma opraHM3anmu JeKUMU TPAIULUOHHAS (TeMaThuyeckas, 00bsICHUTEIbHAS).

MeToabl, HcnoJIb3yeMble HA JIEKIUM:

— CJIOBECHBIE: O0BSICHEHUE, PA3hICHCHNUE;
- BHUJIEOMETO/I: IPOCMOTP;

- O0OBSACHUTEIILHO-UJITFOCTPATHUBHBIC.

10



CpencrBa o0yueHus:
- IUJIAKTUYECKHUE: MPe3eHTaIUs
- MaTepUATbHO-TEXHUYECKUE: MEJI, I0CKa, MYJIbTUMEIUNHBIN TPOESKTOP.

Jlekmus NeS.

Tema: buonornyecku akTUBHBIE T€TEPOLMKIIBI. HyKIIEMHOBBIE KHCIIOTHI.

Hean: ChopMupoBaTh 3HAHUS CTPOCHHSI M XHUMHYECKHX CBOWCTB HYKJIEHHOBBIX
KUCJIOT M HMX MOHOMEPHBIX €IUHUI — HYKIECOTHUJOB KAaK XHWMHYECKYH) OCHOBY JUJIA
YCBOCHUS PA3JUYHBIX YPOBHEU CTPYKTYPHOM OpPraHU3alMd MaKpOMOJICKYJ HYKJIEMHOBBIX
KHUCJIOT U JICCTBHE HYKJICOTUIHBIX KOGEPMEHTOB.

AHHOTAIIMA JEKIIUH:

1. HyxienHOBBIE OCHOBaHHWsA, BXOIAIIME B COCTAB HYKJIEHMHOBBIX KHCIOT:
MUPUMHUIMHOBBIE — ypalWi, THMHH, UWTO3WH; IyPUHOBBIE — QJCHHUH, TyaHUH.
ApomaTuyeckue CBOMCTBA. JIakTUM-JakTaMHas TayToMepus. Peakuuu ne3aMUHUPOBAHUS.
KoMrmiemeHTapHOCTh, BOJOPOAHBIE CBSI3M B KOMIUIEMEHTAPHBIX Iapax HYKIEMHOBBIX
OCHOBaHUM.

2. Hyxieo3uapl. XapakTep CBA3M HYKICHHOBOTO OCHOBaHHS C YTJIEBOJHBIM
OCTAaTKOM: KOH(PUTypalysl IIUKO3UIHOTO LEeHTpa. ['uapon3 HyKIeo3ua0B.

3. Hyxneortuasl. CTpoeHHME MOHOHYKJICOTHAOB, OOpa3ylOIUX HYKJICHHOBBIE
kucnotel. HomeHknarypa. I'uaponus.

4. llepBuyHast CTpPyKTypa HYKIEUHOBBIX KHCIOT. ®DochonurpupHas CB3b.
PubonykIIeMHOBBIE U 1€30KCUPUOOHYKIIEMHOBBIE KUCI0Thl. Hykneotuausiii cocraB PHK u
JIHK. I'maponn3 HyKJIEMHOBBIX KUCIIOT.

5. llonstme o BropuuHou crpykrype JIHK. Pons BomopomHon cBs3u B
(opMHUPOBaHUM BTOPUYHOM CTPYKTYPHI.

6. Hyxneorun-mono- u mnomudochate: AMD, AJIO, ATD. Hykneorua-
rukiiodocdarel (I-AMD). OcoOEHHOCTH CTPOCHHS ITUX HYKJICOTHUIOB, ITO3BOJISIFOIINX UM
BBIMOJIHATH (DYHKIIMM MAaKPOIPTUUECKUX COSIMHEHNUHN 1 BHEKJIETOUHBIX OUOPETYIISTOPOB.

7. Huxotunamuanykieotuansie kodpepmentol. Ctpoenne HAJI+ u ero ¢ocdara
HAJl ®+. Cucrema HAJ+-HAJIH, ruapuaHplii NepeHOC Kak OJHA U3 CTaaul
OMOJIOrMYECKUX PEAKIINI OKUCIICHUS-BOCCTAHOBIIEHUS C YYaCTUEM 3TOM CUCTEMBI.

dopma opraHu3anuu JeKIUUU TPAIUIUOHHAS (TeMaThudeckasi, 00bICHUTEIbHAS).

MeTtoabl, HcNoJIb3yeMble HA JIEKITHH:

— CJIOBECHBIC: OOBSICHEHUE, PA3bICHCHHUE;
— BUJICOMETO/I: TIPOCMOTP;

— 00BSCHUTEIIPHO-UJUTFOCTPATUBHEIC.

CpencrBa o0yueHus:

- IUIAKTUYECKHE: IPE3CHTALUSA
- MAaTEPUAIIBHO-TEXHUYECKHUE: MEJI, JOCKA, MYJIbTUMEIUNHBIA IPOEKTOP.
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2. MeToan4yecKkue peKOMEHIAMH 110 NPOBEACHHIO JIA00PATOPHBIX 3aHATHH

Mopayas Ne 1. OcHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHX PEaKUui B
KUIKHUX Cpeaax OpraHu3Ma

Tema 1. PacTBOpBI ¥ UX pOJIb B KUZHEAEITEIBHOCTH.

Buja yueGHoro 3ansitus nadopaTopHasi pabota

Heab: ChopmupoBarh 3HaHHS TEOPUM PACTBOPOB KaK OCHOBY ISl TTOHMMAaHUS
ANEKTPOJIMTHOIO TOMEOCTa3a OpraHu3Ma 4eJIOBEKa, M POJIM PacTBOPOB B IIpoleccax

KHU3HCACATCIIBHOCTH.

IL1an MpOBEACHUSA y‘lﬂﬁHOFO 3aHATHUA

Ne DTansl U COACPKAHNE 3aHATUS
n/n
1 Opranu3zanMOHHbIA MOMEHT.

OOBsBIEHUE TEMBI, 1IN 3aHSTHS.
MoTHUBaIIMOHHBIN MOMEHT (aKTyaJIbHOCTh U3Y4YECHUS TEMbI 3aHSATHSA)

2 BBIX0JHOM KOHTPOJIb, AKTYAJIU3aLMs ONOPHBIX 3HAHUM, YMEHMH,
HABBIKOB (mecmuposanue).
3 OcHOBHAast 4aCTh Y4e€0OHOI'0 3aHATHSL.

3akpennienue meopemuueckozo mamepuana

Bomnpocs! 1115 paccMOTpeHus:

1. Ponp BOABI M pacTBOPOB B KU3ZHEAECATEIBHOCTH. DHU3UKO-
XUMHUYECKUE CBOMCTBA BOJIbI, 00YCIOBIMBAIOIINE €€ YHUKAIBHYIO POJb KakK
€MHCTBEHHOT'O0 OHOPACTBOPUTEIS.

2. ABTONPOTOJIN3 (aBTOMOHM3ALINS) BO/IBL. Koncranra
aBTONPOTONM3a (AaBTOMOHW3AlMM) BOJABL:  BBIBOJ, 3aBHCUMOCTH  OT
TeMneparypsl. BonopoaHbIi 1oka3arensb.

3. KonnurarvuBabie CBOMCTBa  pa30aBIICHHBIX  PacTBOPOB
HEAJIEKTPOIUTOB. 3aKoH Payns: GopMyaupoBKH, pacueTHbIE (POPMYJIBI.

4. CnencrtBue w3 3akoHa Payns: NOHMKEHHE TeMIIEpaTypbl
3aMep3aHusl pacTBOPA, MOBBILLIEHUE TEMIIEPATYPbl KATIEHUSI pacTBOpA.

5. Ocmoc. Ocmotnueckoe aasinenue. 3akoH Bant-I'odda s
OCMOTHYECKOTO JIaBJICHUS.

OTpaboTKa MPAKTUYECKUX YMEHUN 1 HABBIKOB

Ompabomka npakmuyecKkux yMeHuil u HagblK06

3amaun:

1. B 300 r BogHoro pactBopa coaepxiutcsa S0 r caxapo3bl.

Paccuumaiime MoApHYIO AOTI0 PACTBOPUTEIISL.

Onpedenume NaBIEHUWE HACBIIIEHHOIO I1apa pPacTBOPUTENS Haj
pactBopoM mipu Temreparype 20 °C, eciau JaBjeHHE IMapa pacTBOPUTENS
HaJl pACTBOPUTEJIEM B TEX K€ YCIOBUSIX paBHO 18,11 MM pT. CT.

2. PactBop, conepxammii 43 r HesnekTpoauta B S00 mi BOAbL,
3amep3aer pu t = -1,36 °C.
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Paccuumaiime OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO Maccy
pactBopenHoro BemiectBa. Kk (H,0O) = 1,86 kr-K/momb.

3. OcMoTHueckoe AaBieHHe pacTBopa oObemMom 0,5 71, B KOTOpOM
conepxkutcs 40 T remoriobuna, mpu 4 °C pasro 2634 Ila.

Ycmanogume MOJIIPHYIO Maccy reMorjio0uHa.

JlabopatopHbie pabOTHI

OmnbIT 1. OcMoC ¥ 0cMOTHYECKOE JaBJICHHE

Hean padorsi: M3yunTs npoiecc ogHocTopoHHEH auddy3un yepes
NOJIyIIPOHUIIAEMYO [TEPETOPOJIKY.

Teopernueckas 4acThb.

OcMmocom Ha3bIBACTCS IPEUMYLIECTBEHHO OJIHOCTOPOHHEE
NPOHUKHOBEHHE  MOJIEKyn  pacTBoputens  (auddy3us) qyepes
MOJIyIPOHUIIAEMYI0O MEMOpaHy U3 pacTBOPUTENsSI B pacTBOp WIA U3
pacTBOpa C MEHbIIEH KOHIIEHTpaled B  pactBOp ¢  Oosblien
KOHIICHTPalUEH.

Jist  w3ydeHusl  SBIIGHUST OCMOCAa  MCHOJB3yeTcss MemOpaHa,
MpOHHUIIaeMass TOJBKO [UJIi MOJIEKYJ pAcCTBOPUTENsA, B YaCTHOCTH JIJIs
MOJIEKYJ BOJIBI.

B npornecce ocmoca Bojna nqud@yHaupyer depe3 MoJyIpOHUIIAEMYIO
MeMOpaHy B oOoux HampasieHusx. Ho (B coorBeTcTBuM ¢ 3akoHOM Duka),
0 TPAJUEHTy XUMHYECKOro TMOTEHIMala OOJbIIe MOJEKYJ] BOJbI
NEPEXOAUT TyAa, re €€ KOHLEHTpalus MEHbLIE, T.€. U3 PACTBOPUTENS B
pacTBOp WJIM M3 MEHEEe KOHIEHTPUPOBAHHOIO pacTtBopa B Ooisee
KOHIICHTPUPOBAHHBINA PACTBOp, T.€. B HAMPABJICHUM MAJCHUS XUMUUYECKOTO
MOTEHIIUANA.

C ToYKM 3peHUs TEPMOJIUHAMUKH JBUKYIIEH CUIION OCMOCa SBIISAETCA
CTpEeMJICHUE CUCTEMbI K BHIPABHUBAHUIO KOHIICHTPAIIHIA.

ITockonbKy crucTeMa NEPEXOAUT B MEHEE YIIOPSIOUEHHOE COCTOSTHUE,
To €€ sHTpornusa Bo3pactaet (AS > 0), B pesynapTaTe 4yero sHeprus ['nboca
ymenbinaercss (AG < 0), a XUMHUYECKHE TOTEHIMAIbl BBHIPABHUBAIOTCS.
[TosToMy OCMOC — CaMONPOU3BOJIBHBIN MPOLIECC.

Xoa padorsl. Cocya, THOM KOTOPOTO SIBISETCS MOIYyNPOHUIIAEMAast
MeMOpana, HanosHuTe 70% pacTBOpoM caxaposbl, 3aKpoilTe MpoOKOMH, B
OTBEpCTUE KOTOPOW BCTaBJEHA TOHKasg TpyOKa, M MOTpy3UTe B OOJBIIMIA
COCYJl C BOJIOM TaK, YTOObI YPOBHH KUAKOCTEH B COCYIax COBMAAAIH.

B pesynbrate ocmoca 00BEM pacTBOpa BO BHYTPEHHEM COCYJE
YBEIMYUBACTCS, U CTOJO JKUJIKOCTU TMOCTETNEHHO MOBbIIaercs. [Ipu atom
CO3/1a€TCA MPENSATCTBYIOUIEE OCMOCY JIOTOJHUTENBHOE THAPOCTATUYECKOE
IABICHUE (Pryzp) CTONOA KUIKOCTH BbicoTOM h. Ilpm HexoTopoii BeIcOTE
hyaxe THIpPOCTATHYECKOE JAaBJICHHE JOCTUraeT TaKOro 3HAa4YeHus, IpHU
KOTOPOM OCMOC MPEKPATUTCS, T.€. HACTYIUT OCMOTUYECKOE PABHOBECHE.

JIOTIONHUTENIbHOE TUAPOCTATUYECKOE MaBi€HHE CTo0a KUAKOCTU
MO>KHO paccuuTaTh 1o hopmyie

p=hpg, ,
r7i€ py— TUIPOCTATHYECKOE JaBjIeHUE (JIonoIHUTENbHOE), H/M™;
h — BeIcoTa cTOJI0A JKUIKOCTH, M;
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p — IIIOTHOCTb KHIKOCTHU, KI/M';

g — YCKOPEHHE CHIIBI TSDKECTH, paBHoe 9,8 M/c’.

['unpocratnyeckoe naBiieHUE CTOJI0A KUAKOCTH MPH OCMOTHYECKOM
PaBHOBECHUU OIPEAELIIIET OCMOTUYECKOE J1ABJICHUE.

Ommembme ypoBEHb pacTBOpa B TPyOKe M0 MOTPYXKEHHsS cOCyda B
BOJY U uepe3 | Jac mocie norpy>keHusl.

Hszmepbme BHICOTY €TOI0A KUAKOCTH.

Paccuumaiime BenuuuHy TUIPOCTATUYECKOTO JaBJICHHUSI CTOJOA
KUJKOCTH.

ObvsacHume,  SBIAETCS U YCTAHOBJIEHHOE B OTIBITE
TUIPOCTATUYECKOE JABICHUE OCMOTUYECKUM JaBICHUEM.

OnbIT 2. PocT HCKYCCTBEHHOM KJIETKHU Tpayo0e

Hear pabGorbi: M3yunTh SBIEHHE OCMOCA 4Y€pe3 HCKYCCTBEHHYIO
MOJIyIPOHUIIAEMYIO0 MEMOpaHy, COCTOSIIIYIO U3 HEOPTaHUYECKOM COJIH.

Teopernyeckast 4acThb.

TpeOoBaHUsIM MOJYNPOHUIIAEMOCTH B OOJIBIIEH WM MEHbIIEH
CTENEHU OTBEUAIOT PA3JIMYHbIC OOOJIOYKHA PACTUTEIBLHOIO WM YKWBOTHOIO
MPOUCXOXKACHUSA, a TaKXKe HEKOTOpble MaTepuaibl, MOJYyYEHHBIC
MCKYCCTBEHHO, HaNpuUMep, IJIEHKAa Koyuoaus. IIpuMepoM HCKYyCCTBEHHOM
MOJIYIPOHUIIAEMOM  O0OJIOUKM ~ MOXKET  CIYXHUTh  00oJIouka U3
rexcarmanodeppara(ll) menu, morydeHHOTO MO PeaKIIUU:

2CUSO4 + K4[F€(CN)6] = CUQ[FC(CN)G] + ZKQSO4

Xox padorbl: B npoOupky Hamuth okoio 3mi 5%-ro pacTBopa
CuSOy4 u onyctuth B pactBop kpuctauiiku Ky[Fe(CN)g]. Ha moBepxHocTH
KpucTaia o0pa3yeTcsl CIUIONIHAS IJIEHKA

Cu,[Fe(CN)g], mpomyckaroiiasi BoJly, HO 3aJiepKMBArOIIasi YaCTUIIbI
coJieil. Yepes yac 3apucoBaTh B TETPab 00Pa3yrOIIyIOCs MOJIOCTb.

4 3aK/II0unTeIbHAS YACTh 3aHATHUS:
— TMOJIBEICHNE UTOTOB 3aHSITHSI;
— BBICTaBJICHHUE TEKYIINX OIICHOK B YUEOHBIHN KYpHA.

CpencrBa o0yueHus:

- MaTepUaTbHO-TEXHUUYECKHUE: MeJl, J0CKa, JIa0OpaTOpHbBIE CTOJBI, mpoOupku (20
IIT.), IITATUBBI JJI1 MPOOUPOK (5 MIT.), COUPTOBKA (5 IIT.), IepKaTensb sl TpoOUpokK (5
IIIT.); CKJISIHKHU C PEaKTHBAMH: BOJITHAS OAHSL.

*PeaktuBbl: 70 % pactBop caxaposbl 100 mi, 5 % pactBop CuSO,4 100 M, cyxoit
nopotok K4[Fe(CN)s] 10 r, nuctunmupoBanHas Bojia o 500 mut Ha paGouwii cTod.

*Pacuer paboueil Mocylbl U PEaKkTUBOB NPOM3BEACH Ha 5 pabouyux rpynn mno 2
yeJIoBeKa B KaKJOMU.

Tema 2. OcMOTHMYECKHE CBOWMCTBA PACTBOPOB JJIEKTPOJMTOB. OJIEKTPOJIUTHI B
OpraHu3Me.

Bua yueoHoro 3ansitusi 1abopatopHast pabota

Heab: ChopmupoBarh 3HaHHS TEOPUM PACTBOPOB KaK OCHOBY JUIsl IOHUMAaHUS
AJIEKTPOJUTHOIO TOMEOCTa3a OpraHM3Ma YeJOBEeKa, M POJIM pacTBOPOB B IpoLeccax
KU3HEIEATEIbHOCTH.
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Ilnan npoBeaeHns y4eOHOI0 3aHATHSA

No DTamnbl U coAepKaHue 3aHATUS
/11
1 Opranu3anuOHHBIA MOMEHT.
OOBSIBICHUE TEMBI, IIETTU 3aHATHA.
MoTHBAIIMOHHBI MOMEHT (aKTYaJIbHOCTh U3YUCHUS TEMbI 3aHATHS )
2 BbIX0aHOH KOHTPOJIb, aKTyaJM3alusl ONMOPHBIX 3HAHWH, YMEHMI,
HABBIKOB (mecmuposaHue).
3 OcHOBHas1 4aCTh y4eOHOI 0 3aHATHS.

3al<penﬂeuue meopemuueckozo wamepuaia
BOHpOCBI ML paCCMOTPCHUA:

1. OcMoTHueckue CBOICTBA pacTBOpPOB AJIEKTPOJIUTOB.
N3oronnueckuit KO3 huIueHT.
2. ['uno-, rumep-, wu3oTOHMYECKUE pacTtBophl. [loHsiTHE 00

HN300CMHUHU (I)JIGKTpOJII/ITHOM FOMGOCTaSG). OCMOJISITTBHOCTE M OCMOJIAAPHOCTD
OMOJOTrMYSCKUX X(H,Z[KOCTeﬁ.

3. Ponp ocmoca B Ouonormyeckux cuctemax. llmasmonus wu
ITUTOJIN3.

4. Koncranta nuccomnmanuu (MOHHM3AIMU) C€1a00ro 3JIEKTPOJIUTA.
3axoH pa3Benenus OcTBaibaa: GOpMYIUPOBKA, BHIBO/I.

5. AxtuBHOCTh. Konddunuent aktuBHocTH uOHOB. MoHHas cuia
pacTBopa.

6. Ponp  onekTpommTOB B mpolieccax  KU3HENEATEITHLHOCTH.

WNnrepBanbl 3HaueHud pH 118 pasidyHBIX  KUIAKOCTEM UYEIIOBEYECKOIO
opraHu3Ma B HOpME M maTosoruu.OTpaboTKa MNPAKTUYECKUX YMEHUH U
HaBBIKOB

Ompadomka npakmuuecKux yMeHuil u HaeblKog

3agaqu:

1.  Temmeparypa kumenuss BomHoro pactBopa NaOH 102,65 °C.
Kaxymasicst crenens noHu3auu 3aeKkTpouta paBusaercs 70%.

Yemanosume, xaxyro maccy NaOH pactBopuiu B 100 r BoJibI.

2. PactBop, conepxamuii 2,1 T KOH B 250 Ma Boabl, 3amep3aeT
mpu -0,514 °C.

Paccuumaiime n3otoHnveckuil KO3(PPUIMEHT U KaXYUIYIOCS CTENEHb
JMCCOLIMALINU.

3. Ocmotuueckoe aasinenue 0,5 M pactBopa kapOoHaTa Kaius
paBHo 2726 xITa mpu 0 °C.

Buiuucaume xaxyunryrocs creness quccoruanuu K,COs B pacTBope.

JlabopaTopHbie pabOTHI

Omnbit 1. I'eMoM3 3pUTPOLUUTOB (OeMOHCMPAYUOHHDBLU ONBLM).

Hear padoTbl: YCTAaHOBUTHh 3aBUCHMOCTh CTENEHHM TIE€MOJIM3A
SPUTPOLIMTOB OT KOHIIEHTpaluu pacteopa NaCl.

Teopernyeckast 4acTh.

SBneHre ocmMoca WUrpaeT BaXKHYIO POJIb BO MHOTUX XUMHYECKUX U
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Ouonoruyeckux cucreMax. biaromapss ocMocy peryiaupyercss MOCTYIUJICHUE
BOJBl B KJIETKH M MEXKKJIETOYHbIE CTPYKTYphL. YIPYrocTh KJIETOK (Typrop),
oOecreynBarolas d3JaCTUYHOCTh TKAHEW M COXpaHEHHe OIMpeAesIEHHOM
(dbopMbI OpraHoB, 00yCJIOBJIEHA OCMOTHYECKUM JIaBJIICHUEM.

JKvBOTHBIE ¥  pACTUTENbHBIE KJIETKM HMEIOT OOOJIOYKH WU
MOBEPXHOCTHBIM  CIOM  MPOTOIUIa3Mbl,  OOJajaloIyde  CBOMCTBAMHU
MOJYNPOHUIIaeMbIX MeMOpaH. [Ipu momenieHnn 3TUX KJIETOK B PaCTBOPHI C
Pa3IMYHON KOHIIEHTpaIMel BO3MOKHBI CIEAYIOIINE BAPUAHTHI.

. B H30TOHMYECKOM pPAcCTBOpPE KIETKH COXPAHSIOT CBOWM pa3Mmep
HEU3MEHHBIM U HOPMaIbHO (PYHKIIMOHUPYIOT.

2. [Ipu nomenieHnn KJIETOK B TUIIOTOHUYECKUAM PacTBOP BOJIA U3 MEHEE
KOHIICHTPUPOBAHHOTO BHEIIHEr0 PacTBOpa MEPEXOIUT BHYTPh KIIETOK, UTO
MPUBOJUT K MX HAOyXaHWIO, a 3aT€M K pa3pbIiBy O0O0JOYEK U BBITCKAHUIO
KJIETOYHOTO COAEPKUMOT0. KpoBb C KIETOYHBIM COJAEPKUMBIM, BBIXOISIINM
HapyXKy I[pU TFeMOJU3€, 32 CBOM ILBET HA3BIBAETCS JIAKOBOW KpOBBIO. Takoe
pa3pylIeHUE KJIETOK Ha3bIBAIOT JIM3HCOM, a B CIIy4a€ JSPUTPOLUTOB —
TEMOJI30M.

3. IIpu nomenieHuu 3TUX KJIETOK B TMIEPTOHUYECKHUI pacTBOp BOJA U3
KJIETOK YXOAUT B 0o0Jiee KOHIEHTPUPOBAHHBIA PACTBOP, YTO MPUBOIUT K
CMOPUIMBAHUIO KJIIETOK. DTO SIBJICHHE HA3bIBAECTCS IJIA3MOJIU30M.

Jonyctrmbie KoJieOaHUS OCMOTHYECKOIO JaBJIEHUS KpPOBU YEJIOBEKa
BECbMa HE3HAYUTEIbHbI M JAXE MPU THKENOW NMATOJOTMU HE MPEBBIMIAIOT
HECKOJbKUX JnecaTkoB klla (mecsteie monmu atmocdepsnl). [loatomy, mpu
Pa3IUYHBIX TMPOLIETYypaX B KPOBb UEIOBEKA B OOJBIINX KOJIMYECTBAX MOMKHO
BBOJIUTHh TOJIBKO M30TOHUYECKHE PAacTBOPhl. OCMOTHYECKOE [1aBJICHUE KPOBU
uentoBeka npu 37 °C (310 K) cocrasuser 7,7 atm (780 klla). AHajoruusoe
nasnenue co3gact 0,9 % pactBop NaCl B Boje, KOTOpPBIA, ClieI0BATEIbHO,
M30TOHWYEH KPOBU. TakuMm o0Opa3oM, reMojIu3 SpUTPOIIUTOB OYyIeT MPOTEKATh
B BoJHBIX pacTBopax NaCl ¢ mporieHTHOM KoHIleHTpanuend menbine 0,9 %, a
J1a3MOJIU3 MPU KOHILIEHTpauusx Baiie 0,9 %.

Havano remonmsa B HOopme HaOmromaercs npu kouueHtparuu NaCl
0,46 — 0,50 %. Ilpu »5TUX KOHUEHTpAUUSX pa3pylIaAlOTCd HANMEHEE
YCTONYMBBIE SPUTPOIUTHI.

[Tomubrit TeMOM3 B HOpME oTMedaeTcs npu KoHreHTpanuu NaCl 0,32
%.

Xoa padorbi: B 9 mpobupkax mpUroTOBUTH PACTBOPHI XJIOPUIA HATPHUS
pa3NTUYHON KOHIIEHTpaIuu TmyTeM cMmemmBanusi 1% pactBopa NaCl ¢
JUCTHJIJTMPOBAHHOM BOJION B COOTHOIIIEHUSX, YKa3aHHBIX B TAOJHUIIE:

Ne Ob6bem O6bvem | Ilomydyennas | OtmeTka o
NPOOUPKY | TUCTUITMPOBAHHON 1% KOHLIEHTpAUHXs | TeMOJIU3€E
BOJIBI, MJI pacTBopa pacTBopa SPUTPOLIUTOB
NaCl, mn NaCl, %

1 2,4 0,6 0,2

2 2,1 0,9 0,3

3 1,8 1,2 0,4

4 1,5 1,5 0,5
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5 1,2 1,8 0,6
6 0,9 2,1 0,7
7 0,6 2,4 0,8
8 0,3 2,7 0,9
9 0,0 3,0 1,0

B xaxnyro mnpoOupky 100aBUTh MO 2 Kamjid KpPOBH, NPOOUPKHU
BCTPSIXHYTh U OCTaBUTh Ha 1 yac. Yepes yac OLIEHUTh CTENEHb T'EMOJIN3A:

+ - Ha4aJjo reMoJn3a,

+ + - YaCTUYHBIN I'eMOJIN3,

+ + + - OJIHBII TEMOJIN3.

Pe3ynbraTel 3aHecuTe B TAOIULLY.

BoiBoabI:

Ykaxure obOmnacte KoHIeHTpauuid pactBopa NaCl, B KoTopo#
BO3MOYEH T€MOJIH3.

YcTaHOBUTE  3aBHCHUMOCTh CTENEHU TEMOJIM3a  SPUTPOLMTOB  OT
KOoHIeHTpauuu pactBopa NaCl.

OOBSICHHUTE, KAKOM IIPOIECC MOKET IPOTEKATh B 9-11 MpoOHpKe.
4 3akiouMTeIbHAS YACTh 3aHATHSA:
- HIOIBEICHNE UTOTOB 3AHATHS;
— BBICTABJICHHUE TEKYIIHX OLIEHOK B YUE€OHBIH KypHAJL.

CpencrBa o0yueHus:

- TUJAKTHYECKUE: Pa3aaTOYHbIA MaTepral (BaprHaHThl TECTOB).

- MaTepuaIbHO-TEXHUYECKHUE: MeJl, J0CKa, JIabopaTOpHbIE CTOJBI, MpoOupku (20
IIT.), IITATUBBI 1JIs1 PoOUpoK (5 1IT.), COUPTOBKA (5 MIT.), AepKaTensb st TpoOUpoK (5
IIT.); CKIISTHKH C PeaKTHBAMH: BOJIAHAs OaHs.

*PeakTuBBl: HAOOpP PEAKTUBOB I MPOBEJACHUS TreMoyiu3a IpUTporuToB: 1 %
pactBop NaCl 10 mn, nutpaT KpoBU 3 M, AMCTHWIUIMpOBaHHas Boja mo 500 mu Ha
pabouwuii cTod.

*Pacuer paboueil MOCyJbI U PEAKTUBOB MPOM3BEACH Ha S5 paboumx Tpymnm mo 2
YEJI0BEKa B KAXIOM.

Tema 3. Xumudeckas TepMOAMHAMIKA U €€ MPUMEHEHNE K OnocucTeMam

Bup yyeoHoro 3ansatus jabopatopHas padbota

Hean: ChopMupoBaTh 3HAHUS XUMHUYECKUX 3aKOHOMEPHOCTEH, OMpeaesstommx
HaIpaBJIE€HHOCTh  CaMOIPOM3BOJBHO  MPOTEKAIONIMX  XUMHUYECKUX  pEAKUMd U
HEOOXOAUMBIX JJISI TIOHUMaHUS OMOPHEPreTHYECKUX M OMOXUMHYECKUX IPOIIECCOB B
OpraHu3ME YeJIOBEKa B HOPME U MATOJIOTHH.

Ili1an nmpoBeaeHust y4eOHOT0 3aHATHSA

No DTanbl U coAepKaHUE 3aHATUS
/1
| Opranu3anuOHHBIA MOMEHT.

OObsIBIIEHHE TEMBI, LIETTU 3aHATHUA.

MoTHBaIIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUECHUS TEMbI 3aHATHS )

2 BXxoaHO KOHTPOJIb, aKTyaJU3alUsd ONMOPHbLIX 3HAHMWN, YMEHMMH,
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HABBIKOB (/mecmuposaHue).

OcHoOBHAast YaCTh Y4e0OHOT0 3aHATHS.

3akpennenue meopemuuecko2o mamepuana

Bonpock! aiis paccMOTpeHHUS:

1. XuMHYecKas TepMOJIMHaMUKa €€ MPaKTUYeCKOe 3HAYCHHE.

2. OcCHOBHBIE TMOHATHUS TEPMOAMHAMHUKHU: TEPMOJMHAMHUYECKAS
CUCTEMa, OKpyXKawllas cpeAa, TEepMOJMHAMUYECKHE  MapaMeTphl,
TEPMOUHAMUYECKOE COCTOSIHUE, TEPMOIMHAMUYECKU I mpotiecc,
BHYTPCHHSISI ~ DHEpPrHs, OJHTAIbNUA  (OmpeleieHue,  KilacCH(pUKaIus,
IIPUMEPHI).

3. [leppoe Hayamo TEPMOAMHAMUKHU: CBA3b C  3aKOHOM
COXpaHEHHMsI SHEPTHUH, (POPMYITUPOBKHU.

4. [Tpumenenue NEepBOrO  Havaia TEPMOJIMHAMUKHA K
orocucTeMam.

3. 3HaYeHME W  CYIIHOCTh 2  HayaJla TEPMOJWHAMHKH.
HeobOpaTtumMocTh camMonpou3BoJIbHBIX MHpoueccoB. CBOOOIHAS U CBA3aHHAs
SHEPTHUS.

6. DHTpONUSL C TOYKM 3PEHUS KIIACCUYECKOW TEPMOJMHAMUKHU
(3HTpOMHMs Kak Mepa CBA3aHHOW 3Heprum). OnpeneneHue SHTPOINU, pacyeT
SHTPONIMM  BEIIECTB B  PA3IMYHbIX Hponeccax (M30TEPMHUYECKHA,
peakuuu.

.

CaMOITPOU3BOJIBHOI'O IIPOTCKAHUSA I/1306apHO-I/130TCpMI/I‘I€CKI/IX IMpOLECCOB.
9K36pFOHI/I‘I€CKI/Ie 1 OHACPIrOHUYCCKUEC ITPOLCCCHI.
Ompaﬁomka npakmu4ecKux ymeuuﬁ U HABBIKOG6

3agauu:
I. Boiuuciume AH’yg obpaszoBanust okcuga yriepoxa (II) mo
peakiumn

MnO,(1) + 2C(T) = Mn(T1) + 2CO(T), ecau

AH°® 298(p) 301 K,Z[)K AH 29806p (Ml’lOz) =-522 KI[)K/MOHI)
2 Paccuumatime AS , Peakuuu 2NO(r) + O (r) 2NO 2(r),

CCIIn:
S%09s (NO, 1) = 210,6 Ix/Monb-K,
80298 (Oz, F) =205 I{)K/MOJ'IB'K,

80298 (NOz, F) = 240,2 JIO)K/MOHB'K.
Onpeoderume AG Jog PCAKLIH Fe304 + 4CO = 3Fe + 4C02,

€CJIH:

AG®g (Fe;04) = -1014 xJ[x/Mob,

G953 (CO) = - 137,2 xJIx/MOIb,

AG®95 (CO,) = -394 KkJ[/MOIIb.

Ycmanosume  BO3MOXHOCTH — CAMOIPOU3BOJIBHOIO MIPOTEKAHMS
npolecca B CTAHJAPTHBIX YCIOBHSX.

4. AHa’poOHBIN MHUKOIN3 (TpeBpalleHHe TII0KO3bl B MOJIOYHYIO
KHUCJIOTY 0€3 y4yacTHsi KUCIOpOAa) MPOTEeKaeT B OpraHu3Me uenoBeka B 11
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CTaaui.

Cocmagbme cyMMapHO€ ypaBHEHHE PEAKLIUU JUIsl TAaHHOTO IpoLecca.

lloomeepoume KOPPEKTHOCTb €r0 HamHMCaHUus  (OPMYTUPOBKOI
COOTBETCTBYIOLIETO 3aKOHA.

Paccuumaiime tennoBoit 3G HEKT peakiuu.

Hazosume cocTaBHbIE 4YacTH BBIJCIMBIICHCS SHEPrUM U MYTH UX
UCIIOJIb30BAHMS.

Iloomeepoume Bai 0TBET COOTBETCTBYIOILIMM YPaBHEHHEM.

Yxaowcume Ha3zBanue koHeuHoro npoaykra no 3H MIOITAK.

AH’s, (T11.) = - 1274,41 xJ[x/Monb; AH 55, (M.K.) = - 673 kJ{/MOIB.

5. Vemanosneno, uro s rupponuza AT® (npu 36 °C u
¢usnonornueckux 3HadeHusix pH) AH = -4800 kkxan/mons, AG = -7000
KKaJl/MOJIb.

Boiyucnume Bemmunny AS mpouecca  (kx/K) ans  ykazaHHBIX
YCIIOBUU.

Coenatime BBIBOJ, 00 HM3MEHEHUU HSHTPONUU (YBEIMYMBACTCS WU
YMEHBIIIAETCS).

Obvacuume (UCXOS U3 MOJTYYEHHOTO pe3yjibTaTa) Kak MEHSETCs MpU
3TOM HEYIOPAIOYEHHOCTh CUCTEMBI.

lloomseepoume Bam Te3uc COOTBETCTBYIOIIEH CXEMOM peakuuu
TUJIPOJIM3a.

6. B Owonormueckum  monumepe  (Oenmke) HMMEET  MECTO
clelytoulee npeBpalieHue:

HATUBHOE COCTOSIHUE & JICHATYPUPOBAHHOE COCTOSHHUC.
Yemanosume 3nak AS” miporiecca, eciii AG” <0, a AH” >0 (npu t =

60°C).

ObvsacHume, 4TO 3TO O3HAYAET C TOUKH 3PEHUS CTPYKTYpPHhI OelKa.
Ilpumeuyanmne: 3agaya, OTMEYEHHas 3BE3JOYKOM, HeoOs13aTenbHA IS
pemienust (OoHycHas).

3aKII0YUTeIbHAS YACTh 3aHSATHS:
— ITOJIBEJICHUE UTOT'OB 3aHSTHSI,
— BBICTABJICHUE TEKYIMX OIICHOK B YY€OHBIH KypHAJL.

CpencrBa o0yueHus:
- MaTepUAIbHO-TEXHUYECKUE (Mesl, 00CKa).
- TUIaKTUYECKUE: pa3aTOYHbIN MaTeprall (BapuaHThl TECTOB).

Tema 4. Xumuyeckass KUHETMKA W €€ 3HAYEHUE MJISI M3YUYECHUSI CKOPOCTEH
MEXaHU3MOB OMOXUMHUYECKHUX MPOIECCOB
Bup yyeoHoro 3ansatus jabopatopHas padbota

Heab: ChopmupoBarh 3HaAHUS KUHETHUYECKUX 3aKOHOMEPHOCTEH, OMpEeestOImnX
CKOPOCTh XMMHMUYECKHX PEaKUuid W HEOOXOAUMBIX JJIi TOHMUMaHUS MEXaHHW3MOB

OMOJIOTUYECKUX MTPOIIECCOB.
Ilnan npoBeaeHHUs1 Y4eOHOTO 3aHATHSA

| OTankl U COACPIKAHNEC 3aHATHUSA
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/11

1 Opranu3anuOHHBIA MOMEHT.
OObsIBIIEHHE TEMBI, LIETTU 3aHATHUA.
MoTHBalMOHHBI MOMEHT (AKTYaJIbHOCTb U3YUYEHUS TEMbI 3AHSTHSI)
2 BxoaHOH KOHTPOJIb, AKTyaJU3alUusd ONOPHbIX 3HAHUM, YMEHUI,
HaBBIKOB (/mecmuposaHue).
3 OcHOBHas1 4aCTh Y4e0OHOI0 3aHATHS.

3akpennienue meopemuuecko2o mamepuana
Bormpocs! miis paccMOTpeHus:
1. Ilpeamer XUMHYECKOW KHUHETHUKH. XUMHYECKas KHHETUKA Kak

OCHOBa JJIsl M3y4Y€HUs CKOpPOCTEH W MEXaHU3MOB OHMOXMMHYECKHX
IPOLIECCOB.
2. Knaccuduxamnus xumudeckux peaxiuil. Peakiuu oOpaTumbie U

H€06paTI/IMI>I€, TOMOI'CHHBIC MW TICTCPOICHHBLIC, IIPOCTBIC M CJIOKHEBIC,
IMOCJICAOBATCIIBHBIC, LICITHBIC, COIIPAKCHHBIC: OIIPCACICHUC, IIPUMCPHBI.

3. CKOpOoCTh XMMHUYECKOW PpEaKLUUU: ONPEACIICHHE, CPEAHss U
UCTUHHAs CKOPOCTH.

4. 3aBUCUMOCTh ~ CKOPOCTH  PEakKUMh OT  KOHLEHTPAIUU
pearupyromnx BemecTB (3aK0H JACUCTBYIONMIUX Macc).

5. MonekynsipHOCTb 3JIEMEHTAPHOTO aKkTa peaKiuu.
OrnpeneneHne MOJIEKYJISIPHOCTH CII0KHON PEaKIUH.

6. [Topsmox peakuuu. KuHeTHueckue YpaBHEHHMSI PpPEAKIUU
HYJIEBOT'0, IEPBOTO ¥ BTOPOTO MOPSIKOB.

7. 3aBUCHMOCTh CKOPOCTH PEAKUHUHU OT TEMIIEpPaTyphl: MPaBHIIO

Bant-I'opda, ocobenHoct  TtemmeparypHoro  kKoddduiueHta s
OMOXMMHUYECKHUX MPOLIECCOB, YypaBHEHHE AppEeHHyCa.
Ompabdomka npaxmuueckux ymMeHuil U HaAbIK0G

3amauu:

1.  Paccuumaiime n3menenue ckopoctu peakiuu 2NO(T) + O,(T)
= 2NO,(T) npu paz0aBIeHUH CMECH PEarupyrolux BEecTB B 3 pa3a.

2. * Paccyu mavime n3MEHEHUE CKOPOCTHU ra3oBoil peakiuu 2NO +
O, = 2NO, npu yBenuYeHNHU JaBlIeHUA B 3 pa3a.

3. TemnepaTypHblii KOAG(UITMEHT HEKOTOPOU Ta30BOM peaKIUU
paBeH 3.

Paccuumarime n3meHeHne CKOPOCTH 3TOM PEaKIMU MPU MMOHWKEHUU
TeMIlepaTypsl peakimoHHoi cmecu ot 140 °C no 100 °C.

Ipumeuanue: 3amada, oTMEUCHHAS 3BE3/I0UYKOM, HeoOsS3aTeIbHA IS
pemienust (OOHyCHas).

JlabopaTtopHbie pabOTHI

OnbiT 1. 3aBHCHMOCTH CKOPOCTH XHMMHYECKOW peakmum oOT
KOHUEHTPALMU Pearupyrouux BenecTn

Hear pabdorbi: M3yuyuTh 3aBUCUMOCTH CKOPOCTH Pa3jiOKEHUs
THOCYJIb(aTa HATPUS OT €r0 KOHIICHTPAIUH.

Teopernueckast 4acTh.

3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM peakuuu OT KOHIIEHTPAIUU
pearupyrommx BEIIECTB M3Y4YaeTCsl Ha MOpPUMEpPE B3aUMOJCHUCTBUSA
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THOCYIh(aTa HATPUS C PACTBOPOM CEPHOM KHCIIOTHI.
DTa peakius MpOTeKaET B TPU CTATAUU:

1) N&28203 + HzSO4 = HzSzO3 + N&zSO4
2) H282O3 = HzSO3 + S
3) HQSO3 = HQO + SOz

CKopocTh BCEro Tmpolecca OMpeaeNsaeTcss CKOpPOCThIO Haunboiee
MEJJIEHHOM BTOPOM peakiuu, T.€. peakuued CcaMONpPOU3BOJIBHOIO
Pa3JIOKEHUS TUOCEPHOU KUCIIOTBHI.

Tak Kkak pas3noKEHHE THUOCEPHOW KHCIOThl  COMPOBOXKIAETCS
BBIZICJICHUEM SKBUBAJICHTHOTO KOJIMYECTBA KOJUIOMIHOM CEpbl, TO IO
IJIOTHOCTU €€ CYCHEH3UH MOXHO CYIUTh O KOJMYECTBE Pa3OKHBLICHCS
CEpHOM KUCTIOTHI, U, CJI€I0BaTEIbHO, THOCYIb(haTa HATPHSI.

Xoa pa6otbl. B nisiTh npobupoxk HaneiTe u3 6ropetok 0,1 M pactBop
Na,S,0;3 u Bogy B 00beMax, yKa3aHHBIX B TaOJIHIIE.

B npyrue 5 npobupok Hanelte u3 Oroperku mo 5 mu 1 M pactBopa
H,S0,.

OO0BeAMHUTE TOMAPHO MPUTOTOBJIEHHBIE pacTBOphl Na,S,0; u H,SO,
(mepBbId pacTBOpP MPUIUBANTE KO BTOPOMY) U OTCUUTANTE BpeMsl JO Hadaja
MIOMYTHEHUS COAEPKUMOT0 KaxXa01 MPOOUPKH.

Pe3ynbpTaThl OMbITA 3aMUIIKUTE B TAOIHUILY.

No O06Bem pacTBOpa, MJT Koneunas Bpems no Vyens
IPOOUPKH KOHIIEHTpaLMs Hayaja CeK
Na,S,05 | H,O | H,SO, Na,S,0;, MIOMYTHEHMS,
MOJIB/J CeK
1 1 4 5 0,01
2 2 3 5 0,02
3 3 2 5 0,03
4 4 1 5 0,04
5 5 0 5 0,05

Cocmasbme cyMMapHO€ ypaBHEHHE U3y4aeMOM peaKIlii.

Ycemanosume e€ MONEKyISIPHOCTD.

Hanuwume KWHETUYECKOE YpaBHCHHE pEaKIMH B3aUMOJICHCTBHS
THOCYJIb(haTa HATPUS C CEPHON KUCTOTOM.

Paccuumaiime _ yCclioBHYIO ~ CKOPOCTb  PEAKIUU  PA3TOKCHHS
trocynbdara Hatpus (Vy.,) mo ypaBHenuro: Vi, = 1/t, roe t — Bpems 10
Hayaja MOMYTHEHHUSI, CEK.

Ilocmpoiime TpaduK 3aBUCUMOCTH yCIOBHOW CKOPOCTH PEAKIIUUA OT
KoHLeHTpaluu Na,S,0s.

4 3aKiII0UNTeIbHAS YACTh 3AHATHS:
— ITOJIBEJICHUE UTOTOB 3aHSTHSI,
— BBICTABJICHHE TEKYIIIMX OLICHOK B yUEOHBIH KypHAJL.

CpeacrBa o0y4yenus:
- IMJTAaKTHYECKHUE: pa3laTOYHbII MaTepuall (BapuaHThl TECTOB).
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- MaTepuaibHO-TEXHUUYECKHE: MeJl, J0CKa, J1abopaTopHble CTOJIbI, mpodupku (20
IIT.), IITATUBBI I MPOOUPOK (5 1MIT.), COUPTOBKA (5 IIT.), IepKaTensb sl TpoOUpokK (5
IIT.); CKJISHKH C PEaKTHBAMH.

*PeaktuBel: 0,1 M pactBop Na,S,0; 10 mu, 0,1 M pactBopa H,SO4 10 mu,
JTUCTUIMpoBaHHas Boja o 100 mur Ha paGouuii CTOJ.

*Pacuer pabouel mocynbl U PEakTMBOB MPOW3BEACH Ha 5 pabouyux rpynm mno 2

YCJIOBCKA B K&)I(I[Oﬁ.

Tema 5. Xumuueckoe paBHOBECUE

Bua yueOHoro 3ansitusi 1abopatopHas pabota

Hean: ChopmupoBaTh 3HAHUS KMHETHUYECKUX 3aKOHOMEPHOCTEH, OMpEeIsIFOIINX
CKOPOCTh XMMHYECKHX peakiuuid U HEOOXOJUMBIX JJii TOHUMAaHUS MEXaHU3MOB
OMOJIOTUYECKUX MTPOIIECCOB, B TOM YUCJIE PABHOBECHBIX.

Ils1an nmpoBeaeHus y4eOHOT0 3aHATHUSA

Ne DTansl U COACPKAHNUE 3aAHATHUS
/1
1 OpranuzaluOHHbIIA MOMEHT.

OOBbsIBICHUE TEMBI, LIEJIN 3aHSATHUS.
MoTHBaIIMOHHBI MOMEHT (aKTyaJIbHOCTh U3Y4YE€HHUS TEMbI 3aHSATHSA)

2 BbIXOAHOH KOHTPOJIb, AaKTyaJu3alUs ONOPHBLIX 3HAHMHA, YMEHMH,
HABBIKOB (mecmuposarue).
3 OcHOBHas1 4aCTh Y4e0OHOT0 3aHATHS.

3akpennienue meopemuueckozo mamepuana

Bomnpocs! ais paccMOTpeHUs:

1. Xummueckoe paBHOBecHue. KOHCTaHTa XUMUYECKOTO PABHOBECHS.

2. YpaBHEHHE U30TEPMBI XUMHUYECKOUN pEAKIIUU.

3. [IporHo3upoBaHue CMENICHUSI XUMHUYECKOTO paBHOBeCUs (IIPUHIUII
Jle-IllaTense).

Ompadomka npakmu4ecKux yMeHuil u HaeblKoe

3amaun:

1. Obvsacuume BIWSIHUE TEMIIEpAaTypbl HAa PaBHOBECHOE COCTOSIHHE
00paTUMBIX PEaKIIHIA:

1) 280,+ O, « 2505 AH, =-196,6 x/Ix,

2)* Ny + Oy <> 2NO AH, = 180,7 xJIx.

2. Obvichume  BIWSHUE JaBJIEHWS Ha PABHOBECHOE  COCTOSIHUE
00paTUMBIX PEaKIIHiA:

1) 2802 + 02 > 2803,

2)* N, + O, > 2NO.

3. Obvsacrhume BnusiHue koHueHTpanuu CO Ha cMelleHHe paBHOBECHS
peaKIuu:

1) COCl, «» CO + Cl, — 27 kxkau,

2)*2C0O <> CO, + C + 41 xkau.

Ipumeuanne: 3amaHusi, OTMEUEHHBIC 3BE3/I0OYKON, HEOOS3AaTEIBHBI IS
peuieHust (OOHYCHBIE).

JlaGopatopHbie pabOThI
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OnbiT 1. BausiHMe KOHIEHTPAMM Ha CMelleHHMe XHMHYEeCKOro
PaBHOBeCHA

Heab pa6orsi: M3yunTs BIHsIHIE KOHIIEHTPAIIMHA BEIIECTB, yUaCTBYIONIUX B
oOpatuMoi peakiuu oOpa3zoBanusi Tuolmanara kene3a (III), Ha cmemeHue
XUMHYECKOTO PAaBHOBECHSI.

Teopernyeckasi 4acTh.

Hampasnenue cMenieHUsi XHMHUYECKOTO PaBHOBECHSI peErjlaMEHTUPYETCs
npuHuunoM Jle-Ilarense.

Ero QopmynupoBka: ecid Ha CHCTEMY, HaxXOJSAUIYIOCS B COCTOSHUU
XUMHUYECKOTO PABHOBECHS OKazaThb Kakoe-TMOO Bo3nmelcTBHE  (M3MEHUTH
TEMIIEpaTypy, [aBJIEHUE WM KOHIIEHTPAIMIO), TO PABHOBECHE CABUTACTCS B
CTOPOHY MPOTEKAHUS TOW PEAKINK, KOTOpas 0CaaldJIsIeT 3TO BO3/ICHCTBHE.

Jns xaxkmoro u3 TpEX (HaKTOpPOB CyHIECTBYeT dYacTHas (OpMYyJIHpPOBKA
npuniuna Jle-Illarense.

Brusanue xonyenmpayuy . YBenuueHue KOHIICHTPALIMKA OJHOTO U3 UCXOHBIX
BEIIIECTB WJIM YMEHBIIIEHWE KOHIEHTPALIMM OJHOTO U3 IMPOIYKTOB  pPEaKIHH
CMEINIaeT paBHOBECUE B CTOPOHY MPSIMOI PEaKIIUU.

W HaoO0OpOT, YMEHBIIICHHE KOHIIEHTPAIIMA OJIHOTO M3 HCXOJHBIX BEIECTB
WIM yBEIMYEHUE KOHIICHTPAIMU OJHOTO U3 TIPOAYKTOB PEAKIMU CMEIIaeT
pPaBHOBECHE B CTOPOHY OOpAaTHOM peaKiluu.

BrusiHre KOHIICHTpAIIMK Ha CMEIICHHE XMMHYECKOTO PAaBHOBECHS M3y4aeTCs
Ha IpuMepe 00paTUMOI peakiuu

FeCl; + 3KSCN « Fe(SCN); + 3KCl,

B KOTOPOM Y4YacTBYIOIIME BEIIECTBA UMEIOT cieayroilyto okpacky: KSCN u
KCl — oOecuBernbie, Fe(SCN); — kpacHoro mBera, FeCl; — xenroro. Ilpu
M3MEHEHMH KOHIIEHTPAIIMKA OJIHOTO M3 PEAarupyroliux BEIIECTB OKpacka pacTBopa
MEHSIETCSI, YTO YKa3bIBAET HAa HAMPABICHUE CMEIIICHUS PAaBHOBECHSI.

Xox padorsi: K 20 Mn Bombl B HEOONBIIOM CTakaHe NpuOaBbTE IIO
HECKOJIbKO Kamenb HachleHHbIX pacTBopoB FeCl; m KSCN o mosiBneHus
po3oBoro 1Bera. [lomydeHHslii pacTBOp pasnedite B 4 npobupku. B mepByro
n00aBbTE€ HECKOJIBKO Karelb KOHIeHTpupoBaHHOTO pacTBopa FeCls, Bo BTOpyto —
HECKOJIBKO Karlellb KOHLIEHTpUpoBaHHOroO pactBopa KSCN, B TpeTb0 — HEMHOTO
kpuctammdeckoro KCI, 4eTBepTyro ocTaBbTe JIJIs1 CPAaBHEHHUS.

Pe3ynpTaThl BHECHUTE B TAOJIHITY.

No JloOaBnieHHBIH N3menenune Hanpasnenue
npoOUpPKHU pacTBop MHTEHCUBHOCTH OKPACKH CMEIICHHUS
pacTtBopa paBHOBECHS
(YBETMYEHHE UITU (Yka3pIBaeTcst
YMEHBIICHHE) CTPEJIKAMH)
1 FGC13
2 KSCN
3 KCl
4 -

Pe3yabTaThl M MX 00CyKACHHE:
Hanuwume ypaBHEHNE N3y4aeMOH pEeaKLUU.
Ykaowcume  1nBera,  y4acTBYIOIIUX B peakuuMu  BELIECTB, IOJ

23




COOTBETCTBYIOLIUMH (POPMYyITaMH.

ObvsicHume W3MEHEHHE WHTEHCUBHOCTH OKpAacKd pacTBOpa THOLMAHATa
xenesa (I11) mpu noGaBneHNN yKa3aHHBIX BEIIECTB.

OneiT 2. BuusHHe TeMmmepaTypbl Ha CMeLIeHHME XHMHUYECKOIo

PaBHOBeCHSA

Heap padorbl: M3yunTh BIMSHUE TEMIIEPATYpPbl HA CMELIEHUE PAaBHOBECHS
peaxky B3auMOJECHCTBYS 01a ¢ KpaXxMajoM.

Teopernueckasi 4acThb.

[Ipu noOBBIIEHMM TEMIEpPaTypbl paBHOBECHE OOpaTUMOro Ipolecca
CMEIIAeTCs B CTOPOHY IMPOXOXKJIEHHUS TOM peakluu, KOTopas OciabiseT JAaHHOe
BO3/ICIICTBUE, T.€. OYAET CHIDKATh TEMIIEPaTypy.

CHrkeHue TeMIeparypbl HPOUCXOIUT 3a CYET IMOIJIOIIEHUSI SHEPruH,
CJIEIOBATENBHO, OyIEeT IPOTEKATh SHAOTEPMUYECKAs pEaKLUs.

AHanoruyHble paccykKJI€HUs NPUBEAYT K TOMY, UTO IOHM)KEHUE
TEMIIEpPAaTypbl MPUBEIET K CMEIICHUIO PABHOBECHS B CTOPOHY 3K30TEPMHUUYECKOMN

PCaKIUU.
CHGI[OB&TGHLHO, IMOBBIMICHHUC TCMIICPATYPhI CMCINACT PABHOBCCHUC B CTOPOHY
BHIIOTepMI/I‘-IGCKOﬁ p€aKkmun, a JIIOHMKXCHHUC TCMIICPATYPbl — B CTOPOHY

DK30TEPMUYECKOM  peakuuu. Jl[aHHOE  TOJIOKEHHWE  SBIETCA  YACTHOM
dopmynupoBkoit npuniuna Jle-lllarense 11 TemnepaTypsl.

BnusiHue TemnepaTypbl Ha CMEIIEHUE XMMUYECKOTO PAaBHOBECHUS M3y4daeTcs
Ha NIpHUMEpEe PEAKLUUH B3aHUMOJCHCTBUSA HOJa C KpaxMmalloM, B pPE3yJbTaTe 4ero
o0Opa3yeTcs BEIIECTBO CJI0KHOIO COCTaBa CUHETO 1[BETA M0 CXEME:

Won + Kpaxman <> Honkpaxman

Xonx padotrbi: B 2 mpobupku Haneiite mo 4-5 M pacTBOpa Kpaxmaia H
no6aBpTe HecKOJIbKO kanenb 0,1 M pactBopa Hona A0 mosryuyeHus: OJeIHO-CUHEro
LBETA.

[lepByto mpoOHMpKY HarpeiTe, 3aTeM OXJIAIUTE, a BTOPYIO OCTaBbTE IS
CpaBHEHHUS.

Pe3yabTaTsl M HX 00CyKACHUE:

YKaxKuTe OKpACKy pacTBOpPA IIPU HArpeBaHUM U IPU OXJIAKICHUU.

OOBbsICHUTE, B KaKOM HaIlpaBJICHUM CMEIAETCs MpoLecC MpU H3MEHEHUU
TEMIEPaTyphl.

YcranoBute TeniaoBod 3PdekT npsMoi U 00paTHOW XMMHUYECKOW pEeaKIMH,
COIJIaCOBAB CMEILEHNE PABHOBECHUS C U3MEHEHUEM OKPACKH PacTBOPA.

Hanuwume TepMoXuMHUeCcKOe YpaBHEHHE H3y4aeMOi 00paTUMOMN peakluu.

4 3aKiII0UNTeIbHAS YACTh 3AHATHS
- MO/IBEJICHUE UTOTOB 3aHSATHS;
— BBICTABJICHHE TEKYIIIUX OIICHOK B yUEOHBIH KypHAJL.

CpencrBa o0yueHus:

- TUJAKTUYECKUE: Pa3AaTOYHbId MaTepral (BapHaHThl TECTOB).

- MaTepuajIbHO-TEXHUYECKHE: MeJ, J0CKa, J1abopaTopHble CTOJbI, Mpodupku (20
IIT.), IITaTUBBI 11 TpoOUpOK (5 1IT.), cnUpTOBKA (5 MIT.), AepKaTesb g IpoOupok (5
IIT.); CKJISIHKU C PEaKTHBAMH: BOJIAHAs OaHs.
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*PeaktuBbl: HachimeHHbI pactBop FeCl; 100 mu, naceimenssiii pactBop KSCN
100 min, kpuctamumueckuit KCI 10 1, 0,1 M pactBopa itoga 10 mi, 1 % pactBop kpaxmaia,
TUCTIILTUpOBaHHAas Boja mo 500 M Ha pabouuii CTOI.

*Pacuer paboueil mocyabl U PEaKTUBOB MPOM3BEACH Ha 5 paboymx rpymm mno 2
YeJI0BeKa B KaXJI0H.

Tema 6. Bydepnrbie cuctembl: KiaccuuKalus, cCoOcTaB, CBOMCTBA.

Bua yueOHoro 3ansitusi 1abopatopHas padbota

Hean: CdopmupoBarh 3HAHUS COCTaBa, CBOWCTB M MEXaHW3MOB JEHCTBUS
Oy(depHBIX CUCTEM OpraHu3Ma JJis MOHUMaHUS 1JIsi TOHUMAaHUS UX OMOJIOTUYECKOMN POJIH.

Ils1an npoBeaeHUs y4eOHOT0 3aHATHUSA

Ne DTansel U COACPKAHNUE 3aAHATHUS
n/m
1 Opranu3alMOHHBIA MOMEHT.

OOBsIBICHUE TEMBI, LIETTU 3aHATHU.
MoTHBaIIMOHHBI MOMEHT (aKTyaJIbHOCTh NU3Y4YECHHUSI TEMbI 3aHSATHSA)

2 BxoaHo#l KOHTPOJIb, AaKTyaJM3alusi ONOPHBLIX 3HAHMH, YMEHHUH,
HABBIKOB (mecmupogarue).
3 OcHOBHAasl YaCTh Y4€0OHOTI0 3aHATHS.

3al<penflenue meopemuuecKozo mamepuaia
BOHpOCBI ML paCCMOTPCHUA:

I. BydepHnbie cuctemsl: onpeesieHre, CocTaB, KiiacCupuKaIus.

2. VYpasuenue ['ennepcona-lI'accennbaxa aysg pacuera pH KHCIOTHBIX U
OCHOBHBIX Oy()E€pHBIX CHCTEM.

3. Mexanu3m aeictBusi OyhepHbIX CUCTEM NP T00ABICHUM KUCIOTHI U
1IeJI04M (Ha IpUMepe alleTaTHOW, aMMUAYHOU U OEJIKOBOM), pa30aBiIe€HUHU BOIOM.

4. bydepnas emxocTh U dakTOophl Ha Hee BiMsIoMIKUE. 30HA OydepHOro
JEUCTBUA.

Ompadomka npakmuyecKkux yMeHuil U HA8blK08

3amauu:

1. * AMMuayHasi 0y(epHasi cucTemMa COCTOUT U3 IByX COCTaBHBIX YacTEH.

Knaccuguuupyiime €€ no coctaBy u npupojiec KOMIIOHEHTOB.

Yxasicume nHTEpBaN 3HaueHut pH, BHyTpHU KOTOPOro 3Ta CUCTEMa 001a1aeT
O0ydepHOi eMKOCTBIO.

Hanuwume ypaBHeHUS peakiuii, OTPAKAIOIMNUX MEXaHW3M e€ JIeHCTBUS
(voHHas dopma).

ObvsacHume, oueMy aMMHaudHas OydepHas cucremMa HE BXOAUT B COCTaB
KPOBH.

2. K 7 mn 0,2 M pactBopa THAPOKCHIA aMMOHHUSA JT00aBUIM 3 MII
XJIOpHJIa aMMOHUS TOU K€ KOHIICHTPAIIUH.

Yxaoicume Ha3BaHue moaydeHHOTO Oy(hepHOTo pacTBopa.

Paccuumanme ero pH.

Onpedenume 1BET METUIIOBOTO KPAaCHOTO B JaHHOM Oydepe, yuuThiBas, 4To
30Ha NEPEMEHBI OKPACKH UHAUMKaTOpa pasHa, pH: 4,2 —6,3.

K, (NH,OH) = 1,810 moub/i; g 1,8 =0,25; 1g3=0,48; 1g 7=0,85.
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3. Paccuumaiime w3menenune pH docdarnoii OydepHO cUCTEMBI Npu
YMEHBIIIEHUH KOHLIEHTPAIlMU KUCIOTHOrO KommnoHeHTa B 20 pa3 (Ig 20 = 1,3).

4. *Paccuu matime n3Menenne pH amvuaynoit OydepHoii cucteMbl npu
YBEJIMYEHUH KOHIIEHTPAIIMU OCHOBHOTO KOMIOHEHTa B 10 pas.

Ipumeuanne: 3anaun, OTMEUCHHBIE 3BE3/I0UKOM, HEOOA3ATETBHBI IS
petieHus (OOHYCHBIC).

JlaGopatopHbie pabOTHI

Onpbit 1. [Ipurorosiienne 0ygepHbIX PACTBOPOB

Heab padorbl: OCBOUTh METOAMKY MPUTOTOBIEHUS Oy(PEpHBIX PacTBOPOB.
YcranoBuTh 3aBUCUMOCTh pH Oy(depHBIX pacTBOPOB OT pa3IMUYHBIX (PAKTOPOB.

Teoperuyeckasi 4acTh.

BydepHbIME Ha3BIBAIOTCS pACTBOPHI, TOCTATOUYHO CTOMKO IMOJIEP>KUBAIOIINE
Ha TIOCTOSHHOM YpOBHE KOHIEeHTparuio uoHos H', a, cienosarensso, pH mnpu
N00aBJICHNN K HUM HEOOJBIINX KOJUYECTB IIEIOUEH M CHIBHBIX KUCIIOT, a TaKKe
py pa30aBIICHUU.

BydepHble pacTBOPbl NPEMATCTBYIOT M3MEHEHHIO KOHIIEHTpAlud HOHOB H'
TOJIKO B OIPEACIEHHOM HWHTEpBaJie 3HaueHUW pH, KOTOpBIM Ha3bIBACTCS 30HOU
OydepHoro nencTBus.

KommnonenTs! 0y(epHoro pactsopa, mnpoTUBOACHCTBYOIINE U3MEHEHHIO pH,
Ha3bIBAIOTCS Oy(EepHON CUCTEMOI.

Hpumep:

AuetaTHblil OyepHbIi pacTBOpP COCTOMT M3 YKCYCHOM KHCIIOTHI, alerara
HATPUS U BOJIBI.

AueratHas OydepHas cucTeMa COCTOUT M3 YKCYCHOM KHUCJIOThI M auleraT-
anvoHa. HeWrtpanmuzanusi 1meno4e W CHIBHBIX KHCJIOT TPOUCXOIUT TI0
ypaBHEHUSIM:

1) CH;COOH + OH = CH3COO + H,O

2)  CH;COO +H' =CH;COOH.

pH xucnotHeix Oy(hepHBIX pacTBOPOB PACCUUTHIBACTCA IO ypPAaBHEHHIO
I'ennepcona—I accennbaxa, KOTOpoe UMEET ]uBa BApUAHTA:

a) pH=pK +lg =
¢ [k—Ta]

0) pH=pK -lg [xc—1a]
‘ [coms |

Ecmu xommoneHTsl OydepHOro pacTBopa HMMEIOT OJMHAKOBBIC MOJISIPHBIC
KOHIICHTpAINK IKBUBAJICHTOB, TO ypaBHeHue ['enmepcona—Iaccenpbaxa mpumer
CIICIYFOLIUMN BUJ:

V.
B) pH=pK +lg_°.
14

VYpasuenue ['ennmepcona—Iaccenpbaxa WCMONB3yeTCS IS MPUTOTOBIICHUS
O0ydepHBIX pacCTBOPOB.

Xonx pa6orbi: B cemb mpoOupok ommHakoBoro amamerpa Haieite 0,2 M

PacTBOPHI YKCYCHOM KHCJIOTHI U arleTaTta HaTpus B 00bEMaxX YKa3aHHBIX B TAOJIHIIC
Nel.

| Tabmmna 1 |
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Ne mpoOupku 1 2 3 4 5 6 7
CH;COOH, mn 0,5 0,2
CH;COONa, mn 1 3 5 7 9 9,5 9,8
[{BeT mHIHMKaTOpa
pH no naaukaropy
Pacuérnoe 3nauenne pH
[TpuGaBbTe BO BCce MPOOMPKH MO 3 Kaljid HHIMKATOpAa  METUIIOBOTO
KpacHOTro. BCTpsxXHUTE KakIyl0 MPOOMpPKY TakuM 00pa3oM, YTOOBI MPOU3OILIO
pPaBHOMEPHOE paclpe/ieieHue OKpacKH pacTBopa 1Mo Bcemy 00beéMy. Okpacky
OydepHbIX pacTBOpoB OTMeThTe B Tabmwmie. [lonb3ysch Tabmuiuen 2, HalguTe
3HaueHue pH s kaxaoro pactsopa.
Tabmuma 2. [{BeT nHIMKAaTOpa METUIIOBOTO KPACHOTO 6 30He?? nepemensbl

-
)}
(O8]
—_

OKpacKu
pH 4,0 4,5 5,0 5,5 6,0 6,5
JInMOHH
. | OpamxeBo | Opanxe | OpamxeBo- | JKentsl
LBer | KpacHsiit o-
-KpacCHBIM BBIN KENTBIN 51 N
ATITTbhIN

Paccuumaiime 3navenuss pH B Kaxmol W3 ceMU TPOOHUPOK, HMCIOIB3YS
ypaBHenue ['ennepcona—I"accenbbaxa.

Yraoswcume 300y 0ypepHOro aercTBUs aleTaTHOM OydhepHOil CUCTEMBI.

ObvscHume, moueMy B 5, 6 u 7 mpoOUpKax UHIUKATOP METHIIOBBIA KPACHBIM
UMEET OJUH U TOT K€ IBET.

IHpumeyanus:

K. (CH;COOH) = 1,85-10%; 1g 1,85 = 0,27; 1g 3 = 0,48; 1g 5= 0,70; 1g 7 =
0,85;1g9=0,95;1g 19 =1,28; 1g 49 = 1,69.

BriBon: YVkaxure daktonsl. Baugronmme Ha bH ovdenHoro nacreona

4 3aKIuUnTeIbHAS YACTh 3AHATHA:
— TTOJIBEJICHHE UTOTOB 3aHSTHS;
— BBICTABJICHHE TEKYIIIUX OLICHOK B yUEOHBIH KypHAJL.

CpeacrBa o0y4yeHus:

- TMJAKTUYECKUE: pa3gaTOYHbIA MaTepral (BapruaHThl TECTOB).

- MaTepuaTbHO-TEXHUUYECKHUE: MeEJ, J0CKa, J1abopaTopHbIe CTOJbI, mpobupku (20
IIT.), IITATUBBI I MPOOUPOK (5 1MIT.), COUPTOBKA (5 IIT.), IepKaTensb sl TpoOUpokK (5
IIT.); CKJISTHKU C PEAKTHBAMH.

*PeakTuBnl: ykcycHas kuciora 0,2 M 200 mn, amerar watpus 0,2 M 200 wu,
MeTUI0BbIN KpacHbId 1 % 10 M, quctrinmupoBanHas Boja no 500 mi Ha pabouuii cTod.

*Pacuer pabouell mocynbl U PEakTMBOB NPOW3BEACH Ha 5 pabouux rpynn mno 2
YeJI0BEKa B KaKIOMH.

Tema 7. Ponb OydepHBIX CUCTEM B OpraHU3Me YesIOBEKa.

Bua yueoHoro 3ansitusi 1abopatopHast pabota

Heab: CdopmupoBarh 3HAHUS MEXaHU3MOB JIEHCTBUS Oy(depHBIX CHCTEM
OpraHM3Ma, UX B3aMMOCBSI3H U POJIH B TIOIFICPKAHUH KHUCIIOTHO-OCHOBHOTO TOMEOCTa3a.

Ilnan npoBeaeHNs y4eOHOT0 3aHATHSA
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OTankl U COACPIKAHNEC 3aHATHUSA

n/n
1 Opranu3zaluOHHbIA MOMEHT.
OOBbsIBIIEHUE TEMBI, LIETTU 3aHSATHUS.
MoTHBaIIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUYECHHS TEMbI 3aHATHS )
2 BxoaHO#il KOHTPOJIb, AaKTyaJu3alMs  ONOPHBIX 3HAHMHA, YMEHMWH,
HaBBIKOB (mecmuposanue).
3 OcHoOBHas1 YacTh Y4eOHOI0 3aHATHSI.

3akpennienue meopemuuecko2o mamepuana

Bormpock! asis paccMOTpeHus:

1. BydepHbie cuctemMbl KpOBH: COCTaB, KiaccU(UKalUs, pacnpeaeiicHue
B IJIJa3M€ M DPUTPOLIUTAX, MEXAHU3M JACUCTBUS THApOKapOoHATHOU, (ochaTHOMH,
0enKkoBOM Oy(QepHBIX CUCTEM B U30BITKE KUCIOT U OCHOBaHM (MoHHas gopma), pH
KpOBH B HOpMe, pH aprepraibHON U BEHO3HON KPOBH.

2. Mexanusm OydepHoro  neWcTBUs CHCTEMBI reMOrJI00uH-
OKCUTE€MOIJIOOMH B JIETKUX U MEpUDEPUIECKUX TKAHSX.

3. [TonsiTue O  KHUCJIOTHO-OCHOBHOM COCTOSIHUH OpraHu3ma:
OMpEIETICHNE, MEXAHU3MBI, PETYJISALIHNS.

4. [lenounoit pesepB kpoBu (%, mmoiw/n), koppekuus KOC mpu ero
HapyIICHUSIX.

3. Mexanusm OydepHoro  aeWcTBUs CHCTEMBI reMOTJI00uH-
OKCUTE€MOTJIOOHH.

Ompadomka npakmuyecKkux yMeHuil u HA8blK08

3agauu:

1. B, atteratHoro OydepHoro pactopa paBHa 0,05 MoJb/J1.

Paccuumaiime o6wem (M) 0,2 M pactBopa NaOH, koTopsiii He0O0X0AMMO
no6aButh k 50 mu OydepHoro pactBopa, uToObl U3mMeHuTh ero pH ot 4,1 10 5,2.

2. Paccuumaiime, npuOIN3UTEIBHO B KAKOM MHTEPBAJIC HAXOJSATCS 30HBI
Oy(depHOTro NEMCTBHS alleTaTHOTO M AMMHAYHOTO OY(hepHOTO pacTBOPOB.

K, (CH;COOH) = K (NH,OH) = 1,8-10” moums/n, 1g 1,8 =0,25.

3. *KoHIeHTpanuy KUCIOTHOTO M COJIEBOTO KOMIIOHEHTOB (ochaTtHoi
OydepHoii cuctembl OTHOCATCS Kak 1:19.

Obvsacuume, 6yner mu pH manHoi OydepHO CHCTEMBI BXOIUTH B 30HY
oydepnoro neiictus ( pH: 6,2 — 8,2).

lloomeepoume Barie IpPeANOIOKEHUE pacyeTaMH.

K, (H,PO,) =6,2-10" moms/i; 1g 6,2=0,79; 1g 19 = 1,28.

4. KoHlleHTpalusi HMOHOB BOJAOPO/JA B KpPOBH OOJNBHOTO paBHSIETCS
2,46-10 momnb/m.

Paccuumarime pH xposu (Ig 2,46 = 0,39).

Hazoeume cocrosiHue, BO3HUKaroulee npu JaHHoM Hapymennu KOC.

Vkaoicume, 4eM XapakTepu3yeTcsi ITO COCTOSIHUE C TOYKH 3pEHUS
MPOTOJIUTUYECKOTO TOMEOCTA3a.
IIpumeuyanmne: 3agaya, oTMEUEHHas 3BE3J0YKOM, HeEOOs3aTenbHA JIs PElleHUs
(6onycHas).

JlaGopaTopHbIe pabOTHI
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OmnbiT 1. Biussnue pazoaBijieHuss Ha pH OydepHoro pacrBopa.

Leanb padorbl: YcranoBuTh 3aBucuMocTb pH OydepHoro pacrsopa ot
pa3z0aBieHUs €ro BOJIOM.

Xox padotbl. B npobupke mpurotoBbTe Oy(PepHBINA pacTBOpP, COCTOSIIMN 13
5 M1 0,2 M pactBopa CH;COOH u 5 mit 0,2 M pactBopa CH3;COONa. 2 mit 3Toro
pacTBOpa MEPEHECHTE B JIPYTYIO MPOOHMPKY, B KOTOPYIO J00aBbTe 6 MII BOABL. B
TpeTbio MpoOupKy HajehTe 2 ma 0,2 M pacTBopa YKCYCHOM KHCIIOTBI M TaK»Ke
nobaBbre 6 M Bozabl. Bo Bce Tpu mpoOMpKM HpuiieHTe MO 2 Kaluld MHAMKATopa
METHJIOBOTO OpPaHX)EBOT0. BCTpsiXxHUTE KaxAyt0 MPOOUPKY TaKUM 00pa3oM, 4TOObI
MPOU3OIILI0O PAaBHOMEPHOE PACHpE/CICHUE OKPACKH pacTBOpa MO BceMy OOBEMY.
CpaBHuUTE OKpacKy pacTBOpPOB. Pe3ynbTaThl BHECUTE B TAOJMILY.

O0peM
Ne UCXOJIHBI O0neM
Hcxonunie Okpacka
poOupK A X nobasnsgemo | Muaukatop P
PEaKTHBEI . pactBopa
5 PEaKTHBO | ¥ BOIBI, MJI
B, MII
1 CH;COOH+ 3 MeTHIIOBBIN
CH.COONA - .
\/le\/\JVL‘u L\tlu\dllulll
) CH;COOH+ 5 6 MeTHIIOBBIN
CH;COONa KpaCHBIN
3 CH:COOH ) 6 MeruioBbi
KpacHBIN

BoiBoa: O6vschume noctossHcTBO pH OydepHBIX pacTBOPOB, UCIOJB3YSI
ypaBuenue ['ennepcona-I"accennbaxa.

Obwvacnume n3menenne pH pacTBopa yKCyCHOM KHCIOTHI IPH pa30aBiIeHUN.

OnpIT 2. BausiHue KMCJIO0THI M 11€J104M HA pH OydepHOro pacTtsopa.

Heasb padorbl: M3yunth BAMsIHUE KUCIOTHI M 1ienoud Ha pH OydepHoro
pacTBopa.

Teopernueckast 4acTh.

[Ipn noGaBneHHH CUIIBHON KUCIOTHI K KUCIOTHOMY Oy(epHOMY pacTBOpY B
pEakUui0 BCTyHaeT CoJIEBOM KOMIOHEHT. IIpu 3TOM cuilbHas KHCIOTa
NPEeBPAIAETCS B OSKBUBAJIEHTHOE KOJIMYECTBO CJIA0OM KHUCIOTHI, SIBISIOLICHCS
KOMITOHEHTOM Oy(epHOIN CUCTEMBI.

[Ipu pgoGaBneHWM 1IENOYM K  KUCIOTHOMY OydepHOMY pacTBOpY
cpabaThiBaeT KHCIOTHBIA KOMIOHEHT. B  pesymbrare peaknuum mIEN0Yb
MIPEBPALIAETCS B SKBUBAJICHTHOE KOJIMYECTBO BOJIbI, UH

Xox pabGorei: B Tpex mpoOupkax mpuroroBbTe mo 10 M arneraTHOTro
O0ydepuoro pactBopa. [Ims sroro mo6asere 5 mu 0,2 M pactBopa yKCYCHOM
KucIOTh K 5 mut 0,2 M pacTBopa arerata Hatpus. B nepByro npoOupKy npudaBbTe
5 xanmenp 0,1 M pacTtBopa CONSIHOM KHUCIOTBHI, BO BTOpyr0 — 5 kamens 0,1 M
pacTBOpa €IKOro HaTpa, B TPEThIO — 5 Kameiab Bojbl. Bo Bce mpoOupku BHECUTE 1O
2 Kamjayd WHAMKATOpa METUJIOBOTO KpacHOro. BceTpsixHuTe Kaxaylo MNpoOUpKy
TakuM 00pa3oM, dYTOObI TPOHU3OLLIO PABHOMEPHOE paclpeiesieHHe OKpPacKu
pactBopa 1o Bcemy 00béMy. CpaBHUTE OKPACKy pacTBOPOB. Pe3ynbTaThl BOUIINATE

| Ne Okpacka |

Uccnenyemsrii | JloGaBnsiembrii Nuaukartop
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npoOUpK pacTBop pEaKkTUB pacTBopa
51
MeTunoBblii
1 Aueratnag bC HCI o
KpaCHbIN
2 Aneratnaa bC NaOH MGTHHOBEIH
KpaCHbIN
MeTniioBEIi
3 Aneratnaa bC H,O CTHIIO N
KpacHBIN
PesyabTarbi:

Hanuwume ypaBHeHHs peakiuil (MOJIeKyJsipHast 1 HOHHAs (POPMBI).

O0vsacnume MEXaHU3M JEHCTBUS alleTaTHON Oy(epHOW CHCTEMBI.

BoiBoa: Obwsacnume 1ONydYeHHbIE PE3YyJIbTaThl, UCHOJb3YS MOHITHE «30HA
OyhepHOro AeCTBHSD.

4 3aKJII0UYNTEIbHASA YACTh 3AHATHA:
— TTO/IBEJICHHE UTOT'OB 3aHSATHS;
— BBICTABJICHHE TEKYIIX OIICHOK B y4 €OHBIN KypHAJL.

CpeacrBa o0y4yeHus:

- TUJAKTUYECKUE: Pa3AaTOYHbI MaTepral (BapruaHThl TECTOB).

- MaTepUabHO-TEXHUYECKHUE: MeJ, J0CKa, JabopaTopHbIe CTOJbI, mpooupku (20
IIT.), MITAaTUBBI JJIsI TPoOUPOK (5 1IT.), COUPTOBKA (5 MIT.), AepKaTesb g IpoOupok (5
IIIT.); CKJISHKH C PEaKTUBAMH.

*PeaktuBpl: ykcycHas kuciora 0,2 M 200 mi, amerat Hatpus 0,2 M 200 o,
MeTHIIOBBIN KpacHbil 1 % 10 mui, conmsnas kucnora 0,1 M 50 mu, enkuii vHatp 0,1 M 50
MJI, IUCTUIITUpOoBaHHas Boja 1mo S00 mi1 Ha pabouwuii CTOJ.

*Pacuer paboueil mocyasl U pPEeakTUBOB MPOM3BENEH Ha 5 paboumx rpymnm no 2
YeJIOBEKa B KayKIIOM.

Tema 8. PyGexusiit KoHTposib Nel.

Bua yueOHoro 3ansitusi 1abopatopHasi padbota

Heab: KoHTpOIb 3HaHUM 110 MPEALIECTBYIOLINM TEMaM.
Ilnan npoBeaeHNs y4€OHOT0 3aHATHSA

No DTanbl U coAepKaHUE 3aHATUS
/1
1 OprannzaliuOHHbIIA MOMEHT.

OObsBNIEHUE TEMBI, LIEJIN 3aHATHUS.
MoTHBAIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUECHUS TEMbI 3aHATHS )

2 BxoaHOH KOHTPOJIb, AKTyAJU3allUA ONOPHbIX 3HAHWH, YMEHHI,
HABBIKOB.
3 OcHoOBHas1 YacTh Y4eOHOI0 3aHSTHSI.
Py6exnbIii koHTposib Nel (repeuens BorpocoB npuiaraetcs B @OC)
4 3ak/0uuTeIbHASL YACTh 3aHATHS:

— MOJIBE/ICHUE UTOTOB 3aHATHS;
— BBICTABJICHUE TEKYIIMX OLIEHOK B YUE€OHBIH KypHAJL.
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CpencrBa o0yueHus:
- IUJIAKTUYECKHUE: Pa3IaTOYHbII MaTepuan (BapuaHThl TECTOB).
- MAaT€pUAIbHO-TEXHUYECKHE: MEJI, T0CKA.

Mopyab Ne 2. OCHOBHBIE THUIBI XUMHUYECKUX PABHOBECHM M TIPOLECCOB B

KUBHCACATCIIBHOCTH OpraHrU3Ma. DU3UKO-XUMUS AUCIICPCHBIX CUCTCM U paCTBOPOB BMC

Tema 9. KowMijiekCHbIC COCAMHCHHUA B OPraHMU3ME YCJIIOBCKA M UX IMPUMCHCHHUC B

MCAULIMHEC

Buj yueOHoro 3ansitusi 1abopatopHasi padbota
Hean: ChopmupoBaTh Ipe/iCTaBIEHUE O €IMHCTBE COCTaBa, CTPYKTYPbl U CBOMCTB

KOMIIJICKCHBIX COGI[I/IHGHI/Iﬁ KaK OCHOBbI JIs1 IIOHMMAaHUA CBA3WM IIPOCTPAHCTBCHHOIO
CTPOCHHUA ) KU3HCHHO BAXKHBIX KOMIIJICKCOB C HX OMOJIOTHYECKON aKTUBHOCTBIO.

Il1an npoBeaeHus1 y4eOHOT0 3aHATHSA

Ne DTansl U COACPKAHNE 3aHATHUS
/1
1 Opranu3zanMOHHbIA MOMEHT.
OOBbsIBICHUE TEMBI, LIEJIN 3aHATHUS.
MoTHBalMOHHBIN MOMEHT (aKTyaJIbHOCTh U3yUEHHS TEMBbI 3aHSTHS)
2 BX0aHOIl KOHTPOJIb, BBIXOJAHOW KOHTPOJIb, AKTYAJIH3ALHSA ONOPHBIX
3HAHWH, YMeHH i, HABBIKOB (mecmuposaHue).
3 OcHOBHas1 4aCTh Y4eOHOI'0 3aHATHS.

3akpennenue meopemuueckozo mamepuana

Bompocs! miis paccMOTpeHUs:

1. KoMIiekcHbIe COeIMHEHHS] U KOMIJIEKCHBIE YaCTHLIBI.

2. Koopaunanuonnas Tteopusi BepHepa (¢ y4eTOoM COBPEMEHHBIX
MpEACTaBICHUNA O CTPOEHMM AaTOMOB M MOJIEKYJ): OCHOBHBIE TOJIOKEHUS,
npumMepbl. KoMIiekcHbIE COEIMHEHUS B OPraHU3ME YeJI0BEKa (TIPUMEpHI).

3. [IpocTpaHCTBEHHOE CTPOCHUE KOMIUIEKCHBIX YaCTHII.

4. BHYTpUKOMIUIEKCHBIE COEIMHEHUS: OmpeaesneHue, npumepsl. Poib
IIPOLIECCOB XEJIIATUPOBAHUSA B OPTaHU3ME YEIOBEKA U UX 3HAYEHUE B MEJULIMHE.

5. KOHCTaHTBI HECTOMKOCTA M YCTOMYMBOCTH KOMILJIEKCHBIX YACTHIL

OTpeJICIICHHe, TPUMEPHI, HCIOJb30BaHUE [UUII YCTAHOBJICHUS BO3MOKHOCTH
NPOTEKaHWS peaknuii (B TOM YHCIIEC TPH HAPYIICHHH METAJIJIO-JIUTaHIHOTO
TrOMEOCTa3a U B XeJaTOTePaIim).

6. brokoMITIeKCHBIE COSMHEHMS: TEMOTJIOONMH W €ro MPOU3BOJIHEIE,
KapOoanruapaza, BuTamMuH Bl2 (mpocTpancTBeHHOE CTpoeHHE, (YHKIUH,
ANIEKTPOHHOE CTPOEHUE, TUIl TUOPHIM3ANMH W KOOPAWHAIIMOHHOE YHCIIO
KoMIiekcooOpazoBatensi). CBsi3b  KOHPUTYypamuu  OMOKOMIUIEKCOB C  HUX
OMONOTHYECKON (PYHKITHEH.

7. TepMoarHaMUYeCKHe TPUHIIUIIBI XeaTOTEPAITHH.

8. MerTanmno-muranHbIl TOMEOCTa3 U MPUIMHBI €70 HAPYIIICHHUS.

Ompabomka npakmuueckux yMeHuil u HagblKog

3amaun:
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1. [Ipu B3aumonerictBuu xjopuaa xenesa (II) ¢ mumanumom kamus
oOpa3yeTcsi  KOMIUIEKCHOE  COEIMHEHHWE €  KOOPJAMHALMOHHBIM  YHCIIOM
KOMILJIEKCOOOpa30BaTesl PABHBIM IIECTH.

Cocmasbme COOTBETCTBYIOILIEE YPABHEHHE PEAKIUU.

Hanuwume ypaBHEHMsI pEakUyil MEPBUYHOU W BTOPUYHOM JTUCCOLIMALINHN
MOJTYYEHHOTO KOMILUIEKCHOTO HNPOJIYKTa.

Hanuwume Bpipa)keHNE KOHCTAHTHI HECTOUKOCTH.

Paccuumaiime K0opIMHAIIMOHHOE YUCIIO KOMILJIEKCOOOPa30BaTENS.

lIpusedume npuMepbl KOMIUIEKCHBIX  COEIUHEHUM Keje3a OpraHu3Ma
YEJI0BEKa.

2. Cocmagbme (opMmylly  KOMIUIEKCHOW  YacTHIIBI  COCTOSIIEH W3
TPeX3apsAIHOTO KOOAbTa, YETHIPEX MOJIEKYJ BOJBI U IBYX XJIOPUI-aHHUOHOB.

Paccuumarime €€ 3apsn.

Ykaoicume xomriekcooOpa3oBaTeib U JIUTAHbI.

Hanuwume ypaBHEHUE peakUud JUCCOUMALMU  OpeAnokeHHoro Bammu
KOMILIEKCA.

Hanuwume BripakeHNE KOHCTAHTHI HECTOUKOCTH.

Haszosume noHb1, KOTOPBIE MOTYT BXOJUTH BO BHEIIHIOO Cepy COCTUHEHUS
C JAHHBIM KOMILIEKCOM.

lIpednodcume  mpuMEpbl  BO3MOKHBIX  KOMIUIEKCHBIX  COCIUHEHHHA  C
yKa3aHHbIMU BamMu nonamu.

llpusedume TpuUMep KOMIUIEKCHOTO COCIMHEHHS KOOaJIbTa B OpraHU3Me
YeJI0BeKa.

3. Hanuwume ctpyktypHyto QopMmyiny KOMIDIEKCHOTO  COEAMHEHMS,
MMEIOIIETO HAa3BaHUE JUTIIUIIMHATOMEIb.

Obvsachuume NMPUINHY OTCYTCTBUS Y HETO BHEIIHEH cephl.

Knaccuduyupyiime nurann, BXoasimuidi B COCTaB JTAHHOTO KOMILJIEKCA, IO
YHUCITy 00pa3yeMbIX UM CBSI3€H U €ro CBONCTBAM.

4.  Hanuwume cTpyKTypHYIO (popMyIy Tpuiona b.

Obvsachume NPUUMHY TPOSBICHUS UM JCHTATHOCTH paBHOM 4 U 6.

Ilpusedume TipuMepbl HOHOB, C KOTOPBIMU pEATU3YeTCs KaXAbli BHU]T
JICHTaTHOCTH.

Hanuwume ypaBHEHHE peakiMy B3aUMOIEHCTBUS TPWIOHA b ¢ KaTMOHOM
KaJIBIIUSI.

U306pazume Tpapuuecku MPOCTPAHCTBEHHOE CTPOEHHE TOJYYCHHOTO

MIPOTYKTA.
Vkaorcume METUIIMHCKOE 3HaYEHHE JAaHHOTO Tpoliecca.
5. Onpedenume 3apsii KOMILJIEKCOOOpa30BaTENs U €r0 KOOPAUHAIIMOHHOE

ancio B KoMiutekcHoM noHe [Fe(C,04),(0OH), .

H306pazume NpOCTPAHCTBEHHOE CTPOCHHE KOMILIEKCA.

Cocmasbme ypaBHEHNE PEAKIIUU €r0 AUCCOIHAIINH.

Hanuwume BripakxeHNEe KOHCTAHTHI HECTOMKOCTH.

[lpuBeuTe TpPHUMEpPHl KOMIUIEKCHBIX COSIMHEHUH Kelle3a OpraHu3Ma
YeNoBeKa.

Ilpumeyanme: 3amava, OTMEUEHHAs 3BE3JOYKON, HeoOs3aTesNbHA IS
peteHus (OoHycHast).
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JlabopaTtopHbie pabOTHI

Omnbit 1. Ilorydenue cyiabgara terpaammunamenu (1)

K 3 kammsim pactBopa cynbdara meau (II) mpubGapbTe 2 Karmm pacTBopa
aMmmuaka. Beimagaet ocagok ocHoBHOM cou (CuOH),SO,.

Hanumure ypaBHeHHE peakinu. Y Kaxute e€ 3pdexT.

K nonyyenHoMmy ocaaky 100aBbTe IO KarisiM U30BITOK pacTBOpa aMMHUAKa.

OTMEThTE NPOUCXOAIINE U3MEHEHUS.

Hanumure ypaBHeHHE peakinu. Y Kaxute e€ 3pPexT.

Hanummre BrIpa)keHHe KOHCTaHThl HECTOMKOCTH KOMIUIEKCHOTO MOHA.

Ontel 2. ITonydyenue xaopuga nummuHcepedpa (1)

K 1 kanie pactBopa HUTpaTa cepedpa nmprudaBbTe 2 Karid pacTBOpa XJI0pUIa
HaTpus. BelltagaeT ocagoxk.

Hanuimmre ypaBHeHue peakiuu. Y Kaxute e€ 3G heKT.

K nonxydennomy ocaaxky npubaBbTe KOHIEHTPUPOBAHHBIN PacTBOpP aMMHUaKa
710 TIOJIHOTO €r0 PACTBOPEHMUS.

Hanummre ypaBHeHUE peakinu. Y KaxuTte € 3 (eKT.

Hanummre BrIpa)keHre KOHCTAHThl HECTOMKOCTH KOMIUJIEKCHOTO HOHA.

Omneit 3. Ilonydyenne Terpaitogomaomoara (II) xaaus

K 2-3 karmusam pactBopa Hutpara cBusia (II) mpubaBeTe 2 Kamim pactBopa
Hoamaa kanus. Beimagaet ocagok.

Hanummre ypaBHeHUE peakinu. Y KaxuTte ee 3p(eKT.

Ocaznok pazznenute Ha 2 IpOOUPKH.

B nepByto 106aBbTe n30bITOK KI 710 MONMHOrO pacTBOpEeHUE 0caaka.

Hanummre ypaBHEeHUE peakinu. Y KaxuTte ee 3P (eKT.

Hanumwre Beipaxxenue K, u K.

Bo BTopyto npoOupky npudaBsTe 5-6 Kaneiab BOJIbI.

CMmech Harpeure 10 MOJHOIO PaCTBOPEHUS OCAJIKA, 3aTEM OXJIAAUTh BOJIOU
noj kpaHoM. Ocaniok Pbl, BeimagaeT B BUJI€ 30JI0THCTO-XKEJITHIX YEHTyeK.

4 3akiIl0unTeIbHASL YACTH 3aAHATHS:
— MTOABEICHUE UTOTOB 3AHSTHSI,
= BBICTABJICHHE TEKYIIHX OIICHOK B yUEOHBIH KypHAJL.

Cpeacrsa o0y4yenus:

- TUIAKTHYCCKUE: Pa3aaTOYHbIA MaTepral (BaprHaHThl TECTOB).

- MaTepuaibHO-TEXHMYECKHE: MeJ, J0CKa, J1abopaTopHble CTOJIbI, mpodupku (20
IIT.), IITATUBBI I MPOOUPOK (5 1MIT.), COUPTOBKA (5 IIT.), IepKaTensb sl TpoOupok (5
IIT.); CKJISTHKU C PEAKTHBAMH.

*PeakTuBnl: HUTpAT cepedpa 3 % 50 mi, cynbdar meau 5 % S50 M, HUTpAT CBUHIIA
5 % 50 mn, xnopun Hatpust S % 50 wmu, voaua kamus S % 50 mu, ammuak 3 % 50 wmu,
TUCTIILTUpOBaHHAas Boja o 500 M Ha pabouuii CTOI.

*Pacuer pabouell MOCyIbl W PEaKTUBOB MPOM3BEACH Ha 5 pabouyux rpynm mo 2
YyeJIOBEeKa B KaXKIOM.

Tema 10. [ToBepxHOCTHBIC siBJICHUS. AICOPOIIHS
Bup yyeoHoro 3ansatus jabopaTopHas padoTa
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Hean: CdopmupoBaTh 3HAHUS OCHOB TEOPUM TMOBEPXHOCTHBIX SIBICHUN Ha
MOJIBMKHBIX U HEMOJBIKHBIX TpaHHIax pazzaena da3. [IpuoOpectu npakTuueckue HaBBIKU
10 ONPEIETIEHUIO TOBEPXHOCTHOIO HATSHKEHUS AKUAKOCTEH € MMOMOILBIO CTaJarMOMETpa.

Il1an npoBeaeHus1 y4eOHOT0 3aHATHSA

Ne OTarbl ¥ coAepKaHUe 3aHATHS
n/n
1 OpranuzalMOHHbII MOMEHT.

OOBsIBIECHNE TEMBI, LIEJIN 3aHATHUS.
MoTHBaIIMOHHBI MOMEHT (aKTYaJIbHOCTh U3Y4YECHHUSI TEMbI 3aHSATHSA)

2 BxogHOM KOHTPOJIb, AaKTyaqu3aUusi OMOPHBIX 3HAHMH, YMEHMH,
HABBIKOB (mecmuposanue).
3 OcHOBHAas1 YaCTh Y4eOHOI'0 3aHATHS.

3al<penflenue meopemuuecKozo mamepuaia
BOHpOCBI ML paCCMOTPCHUA:

1. AICOpOITMOHHBIC TPOIECCHI U PAaBHOBECHS HA TOJBIDKHBIX TPaHUIIAX
pasnena ¢a3. [ToBepxHocTHas sHeprus ['u60ca u MOBEepXHOCTHOE HATSKEHHUE.

2. [ToBepXHOCTHO-aKTUBHBIC U TTOBEPXHOCTHO-HEAKTUBHBIEC BEIIECTBA.

3. OpueHTanus MOJEKYJ B TIOBEPXHOCTHOM CJIO€ U CTPYKTypa
O6roMeMOpaH.

4. AgncopOiusi Ha TIOBEPXHOCTH pazjiefia KHUAKOCTH/Ta3. YpaBHEHUE

['u66ca. HM3MeHeHUE TMMOBEPXHOCTHON aKTUBHOCTH B TOMOJIOTMUECKHX Ppsijiax
(npaBuno rokno-Tpay0e).

5. AncopOIusi Ha TIOBEPXHOCTH pazziesia TBepJoe Teno/ra3. dusnueckas
agcopOums u xemocopouus. YpasHenue JIeHrmiopa.

6. AncopOuMsi Ha TOBEPXHOCTH paslefia TBEPIOE Teo/pacTBop.
Nzouparensuas aacopomus. IIpasuno IleckoBa-®asnca. [IpumeHeHne MOHUTOB B
MEULIIHE.

Ompabomka npakmuyeckux yMeHuil u HA8blK06

3amauu:

I. *B 1 n pactBopa comepxkutrcs 18 T MacissHOM  KHUCIIOTHI.

[T0BEpXHOCTHOE HATSDKCHHE PACTBOPA MACISHON KHCIOTH paBHO 6,24-107 Iik/M?,
a IOBEPXHOCTHOE HATSHKEHHE BOAbI — 7,35:107 Jhx/m’.

Boruuciume Bemmauny aacopouuu (Moas/m”) pu 15 °C.

R = 8,31 JIx/monb'K; Mcsnurcoon = 72 T/MOb.

2. Jlns HekoToporo mpomecca axcopbuun ['o = 7-107° moms/m?, K =
0,935.

Buluuciume BenuuuHy ajncopOIUu MpU KOHIEHTpauuu aacopotuBa 0,05
MOJIB/JI.

U300pazume n3otrepmy aacopOIuu.

Obvsacuume, KakKOMy ydYacTKy rpaduka COOTBETCTBYET YCJIOBHE JTaHHOU
3a/1a4n.

3. Uucno kamenab pacTBOpa, BBITEKAIOUIETO W3 CTajlarMOMETpa IpHU
JaHHOW TemmepaTrype, paBHO 111. Uucmo kamenb BOJBI B T€X K€ YCIOBUSX S57.
IToBepxHOCTHOE HaTsbKeHUE BOABI paBHO 0,0733 H/M.

Buvluuciume TOBEpXHOCTHOE HATSKEHUE PACTBOpA, €CIM €ro IUIOTHOCTh
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paBHa 888 kr/M°, IIOTHOCTH Bozbl 1000 KI/M°.

I[Ipumeuanune: 3amava, OTMEUYCHHASs 3BE370YKON, HeEOOs3aTeNbHA IS
petienus (OOHyCHas).

JlaGopatopHbie pabOTHI

OmnbiT 1. OnpenesieHue NOBEPXHOCTHOIO HATHKEHUSI BOJHBIX PACTBOPOB
CTAJIArMOMETPUYECKUM METOI0M

Heapb padorsi: [lomyunTh HaBBIK ONPENEIECHUS MOBEPXHOCTHOTO HATSKEHUS
BOJHBIX PACTBOPOB CTAJIATMOMETPUYECKHM METOAOM. Y CTAHOBUTH 3aBUCHUMOCTh
MEK]ly CTPOEHHUEM BEIIECTB U UX MOBEPXHOCTHBIM HATSKEHUEM.

Teopernueckas 4acThb.

N30bITOuHas CcBOOOJHAST OJHEPTHS MOJEKYJ TOBEPXHOCTHOTO  CJIOS,
MpUXOAAIIAscs Ha 1 cM® ITOBEPXHOCTH pasiera (a3, Ha3bIBACTCS TTOBEPXHOCTHBIM

HaTsDKEHUEM (0).
Jns  ompeneneHus IOBEPXHOCTHOTO HATSKEHUS  YacTO HCIIOJIb3YeTCs

IIPOCTOM, HO IOCTaTOYHO TOYHBIA CTATATMOMETPUYECKUNA METO/.

[IpyHIIMI METONAa OCHOBAaH HAa TOM, YTO B MOMEHT OTpbIBAa KaIUIM OT
KaluuIIpa €€ Macca paBHA CHIIE IOBEPXHOCTHOTO HATSKEHUSL.

[IpakTyeckn ynoOHee ONpeneniaTh He MacCy Karlid, a €€ 00beM WJIU YUCIIO0
KarleJIb U3BECTHOIO 00BbEMA.

[IpUMEHAOT CpaBHUTENBHBIA METOJ JUISl OIPENEICHUS IOBEPXHOCTHOIO
HaTSDKEHUS KUIKOCTH. OH 3aKIII0YaeTcsl B TOM, YTO IMOJACUYUTHIBAIOT YUCIIO Kalleb
ATAJIOHHOM >KUJKOCTH (KaK MPaBHJIO BOJbI), OBEPXHOCTHOE HATSHKEHHUE KOTOPOM

Hglﬁ%f)ggbégﬂg{gf SHGTIRKHIR s HCCTEY MOl JKHIKOCTH (1) €

as, 4T
O-X nO
= __ HaxojMdT
O-O nx nO
O, =0,

Ny, TAe
0 ,— TOBEPXHOCTHOE HATSXKEHUE BOJIBI,

Nn,— 4YMCJIO KallCJib BOALI,

N,— YUCIIO KaIeJlb UCCIENYEMOMN KUAKOCTH.
Xoa padorbl. CramarMoMeTp 3aKpenuTh BEPTUKAIBHO B INTAaTUBE HAL

CTaKaHYMKOM, C MOMOIIBIO TPYILIX MOAHATH BBIIIE BEPXHEH OTMETKH KUIAKOCTH C
W3BECTHBIM TTOBEPXHOCTHBIM HAaTsKEHHWEM (BOJY), MO3BOJUTH €W MEIJICHHO, IO
KaIlJIsiM BBITEYb.

Korpa HuxHMI Kpail MEHMCKAa CTEKAIOUIEH >KUAKOCTH KOCHETCS BEpXHEU
METKHM, HAYWHATh CYET Kamellb U MPOAOJDKATh €ro J0 TeX MOop, MOKa MEHHMCK
JKUJIKOCTH HE JIOCTUTHET HMYKHEU METKH.

N3mMepenune npou3BeCTH TPU pas3a U PacCUUTATh CPEIHEE 3HAUCHUE.

Takum >xe 00pa3oM HAIOJHUTH MPEABAPUTEIHHO MPOMBITHIN HCCIIETyeMOn
JKAJIKOCTBIO CTAJarMOMETP M CUMTATh YMCIIO Kalellb MUCCIEAYEMOM KUJIKOCTH Tak,
Kak 3TO JeJIaJIOCh JUIsl CTAHIAPTHOU KUJIKOCTH.

OnpeneneHre MNpPOBOAUTHL B  CIEAYIOUIENM TOCIEIOBAaTEIbHOCTU: BOJA,
ATaHOJI, OyTaHOJI, )KETYHbIE KUCIIOTHI.

Pe3ynbTaThl 3aHeCTH B TaOIHILY:
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Ne onmbiTa | Mccnenyemas )KUIKOCTb Yucno kanenp o, Jox/M
1 Bona
2 DTaHoI
3 byranon
4 JKeruHble KUCTOTHI
BoiBoabI:

Yemanosume, ¥ kakoW W3 TPEX TPYNI MO BEJIWMYHUHE IOBEPXHOCTHOT'O
HATSDKEHUS] OTHOCSITCS] KCCIIEyEMbIE BELIECTBA.

OOBsICHUTE PAa3HUIYy B MOBEPXHOCTHOM HATSDKEHMM 3TaHOJA M OyTaHOIa,
ucnonb3ys npasuiio Jrokio — Tpayoe.

4 3akiI0uuTeIbHAS YACTh 3aHATHS
- INOABCACHUEC NTOI'OB 3aHATHA,
- BBICTABJICHUC TCKYIIINX OILICHOK B yqe6HLIﬁ JKYpHAaJI.

CpeacrBa o0y4yeHus:

- TUJAKTUYECKUE: Pa3aaTOYHbI MaTepua (BapuaHThl TECTOB).

- MaTepUaIbHO-TEXHUYECKHUE: MEJ, J0CKa, Ja0opaToOpHbIC CTOJbI, Mpooupku (20
IIT.), MITAaTUBBI JJIs1 TpoOUpOK (5 1IT.), cnupToBKA (5 MIT.), AepKaTesib AJjis TPoOUpoK (5
IIIT.); CKJISHKM C PEaKTHBAMH, CTAJIarMOMETP; XUMHUECKUE CTAKAHYUKH (5 1IT.), TpymH (5
IIT.).

*Peaktubl: 3Tanon 50 mut, 6yraHon 50 ML, KeT4HBIE KUCIOTHI 2 MMOJIB/ 1 20 M,
TUCTUIUIMpoBaHHas Boga nmo S00 mut Ha pabouuii CTOI.

*Pacuer paboueill Mocynbl U PEaKkTMBOB NPOW3BEACH Ha 5 pabouux rpynn mno 2
YeJIOBEKAa B KayKIOM.

Tema 11. Xumuueckue cBOMCTBa U OUOJIOTHYECKAS] POJIh OMOTEHHBIX 2JIEMEHTOB

Bup yyeoHoro 3ansatus jabopatopHas padbota

Hean: CdopmupoBarh MPEACTABICHUE O €IUHCTBE B3aMMOCBSI3U DIJIEKTPOHHOTO
CTPOCHHSI XMMHYECKUX DSJIEMEHTOB M HMX CBOWCTB KaK OCHOBBI JJIsl MMOHUMAHUS POJIH
OMOTEHHBIX 2JIEMEHTOB B OpraHU3ME YeJIOBEKa.

Il1an npoBeaeHus1 y4eOHOT0 3aHATHSA

No DTamnbl U coAepKaHUE 3aHATHUS
/T
1 OprannzaliuOHHbII MOMEHT.

OOBsIBICHUE TEMBI, IIEJIN 3aHSATHUSI.
MoTHUBaIIMOHHBI MOMEHT (aKTyaJIbHOCTh U3YUYE€HHUS TEMbI 3aHSATHSA)

2 BxogHoll KOHTPOJIb, AaKTyaJM3alusi ONOPHBIX 3HAHMH, YMEHMH,
HABBIKOB (mecmuposanue).
3 OcHOBHas1 YaCTh y4eOHOI'0 3aHATHS.

3akpennenue meopemuuecko2o mamepuana

Bormpoch! asist paccMOTpeHus:

1. [loHsiTue OWMOTEHHOCTH XUMHUYECKUX OdJeMeHTOB. Kraccudukanms
XUMUYECKUX  JJIEMEHTOB IO  CTEMEHM  BAXHOCTH  JJIA  IPOLECCOB
KU3ZHEJEATEIbHOCTU. BUOT€HHbIE 3JIEMEHTHI B IEPUOIUYECKON CUCTEME.

2. KoHnentpupoBanue OMOreHHbIX 3JIEMEHTOB JKUBBIMU CUCTEMAMU.
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3. Knaccudukanus OHMOTEHHBIX SJIEMEHTOB I10 WX COACPKAaHUIO B
OpraHu3Me U Mo (PYHKIIMOHAILHOMN POJIH.

4. buonoruueckast pojib HaTpusl, KaJIUsl, KaabIUsl, MarHus.

5. XMMHUYECKOE CXOJCTBO M OHOJOTMYECKUH aHTaroHu3M (HaTpHii-
KaJui, MarHUM-KaJIbIIHii).

6. Kene3o, kobanbT, XpoM, MaprasHei, IMHK, MeIb, MOJUOIECH B

OpraHu3Me: COJIepKaHUuEe, OMOJIOrMYECKas pOJib.
Ompabomka npakmuyeckux yMeHuill U HA8bIKO8
YpaxxHeHus:
1. AHaTUTHYECKUE PEaKIINA KaTHOHOB d-3JIEMEHTOB:
a) Ha Cu”" ¢ M36BITKOM THIPOKCH/IA AMMOHHS,
6) Ha Cr’" ¢ epOKCHI0M BOOPOIA B IICIOUHON Cpeie PH HarpeBaHHH,
B) Ha Mn** co IIaBEJICBOM KHUCJIOTOM,
r) Ha Zn”" co memnouam,
) Ha Fe’* ¢ rexcarmanodepparom (II) kamus,
e) a Fe’" ¢ THormanarom xamms,
x) Ha Fe’" ¢ rexcanmanogepparom (I11) kanus,
3) Ha Co”" co menouamu.
Yraosicume >pdext peakiuii.

B OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX peaKuax K03 PULIEHTHI
paccTaBisIOTCS C IPUMEHEHNEM METO/1a AJIEKTPOHHOT0 OanaHca.
2. AHQIATHYECKUE PEAKIINNA AaHNOHOB U KATUOHOB P-3JIEMEHTOB:

a) CN (c mutparom cepedpa),

6) Pb™ (c xpomarom Kaius),

B) NO, (c mepMaHraHaToM KaJids B KHCJIOH cpefie),

r) NO;3™ (C MeIbIO ¥ CEPHOM KHCIIOTOM),

1) AsO, (peakuus Mapiua),

Viaotcume >HPexT peakiiuii.

B OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIX peaKuusax KOA((OUIIUEHTHI
PaCCTaBIISIFOTCS C IPUMEHEHUEM METO/Ia JIEKTPOHHOTO OajaHca.

JlabopatopHbie pabOThI

OmnbIT 1. AHATMTHYECKHE PEAKIUH KATHOHOB d-3JIeMEHTOB

Heasn: [Iprobpectu cucTeMHbIC 3HAHUS O XUMHYECCKUX CBOMCTBax d-
AJIEMEHTOB U uX coenuHeHnii. ChopMUupoBaTh MPEACTABICHUS O POJIU OMOTEHHBIX
d-371€MEeHTOB B )KHBOM OpraHU3MeE.

1.1. KayecTBeHHasi peaknusi HA KATHOH Cr* okuciennem ero B Cr04'2
MEePOKCHIOM BOA0OPO/JA B LIEJIOYHOI cpeje.

K 4-5 xamsam pactBopa comu xpoma (I1I) mpubasuts 4-5 kamenb pactBopa
enkoro Hatpa, 4toOnl BhimaBmui ocamok Cr(OH); pactBopumiics ¢ oOpa3zoBaHrEM
komruiekcHOUM comu: Nasz[Cr(OH)g)]. Hanumure ypaBHenus peakuuii. K pactBopy
npuiInTh 5-6 kanenb 3% pacTBopa nepokcuaa Bojgopoaa. CMech HarpeBaroT 10 TeX
MOp TMOKa pacTBOpP M3 3€J€HOro (IBET KOMIUIEKCHOTO MOHA) HE CTaHET >KEJIThIM
(uBer CrO,”). JlonMmnTe ypaBHEHHE PEaKMH M Toja0epute KodQ(HUIUEHTH B
HEM.

Na3 [CT(OH)6)] + H202 + NaOH = NazCrO4 + ...
1.2. KauecTBenHasi peakuusi Ha kaTon Mn'> co maBeseBoii KHCI0TOl
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H2C204

K 5-6 xammsam pactBopa mapranna 100aBuUTh 2-3 Karuld pacTBOpa €IKOro
HaTpa. CMech THIATENIbHO MepeMellaTh CTEKJISHHOM Malloukoil 10 oOpa3oBaHUs
Oyporo ocajika MapraHiOBUCTOU KUCIIOTHI.

MnCl, + 2NaOH = Mn(OH),| + 2NaCl
2MH(OH)2 + 02 = 2H2Mn03l

K O0ypomy ocaaky npubaBuTh 3-4 KaIju pacTBOpa IABEJIIEBOU KUCIOTHI (HE
BCTpsixuBaTh). (OOpa3zyeTcss pacTBOp KOMIUIEKCHOTO COEIMHEHUs Maprasia
PO30BOrO LIBETA

2H2Mn03i + H2C204 =2 H3[MHC2O4] + 2C02 +6 HzO

1.3. KayecrBeHHasi peakuusi Ha  KaTHOH Fe’* ¢ kanmii
rekcanuanogepparom  Kj[Fe (CN)g]

K 5-6 karsiv pactopa comu Fe’™ mpu6asuts 2-3 kamm HCl wmn  H,SO,4
(st moJaBieHMs] THAPOJIM3A COJIM) U 2-3 Kaluld peakThBa. ToTyac BBINATACT
TEMHO-CUHUN ocafiok TypOyneBout cuau K;[Fe (CN)g]».

Hanumwure WOHHOE W MOJEKYISPHOE YPAaBHEHHSI pPEAKIUN, YKAKHUTE
Ha3BaHUE 00Pa3yIOUIErocsi KOMIIJIEKCHOIO COETUHEHMS.

1.4. KayecTBeHHasi peaklusl HA KATHOH Fe'* ¢ THommanmatom Kasus
KSCN

K 4-5 xammsiv pactBopa comu Fe'' 106aButh 2-3 Kamuim COISHON KHCIOTHI
(Bo m3bexanue BbimajgeHus ocanka Fe(OH);) u 6-7 kamenb pacTBopa peakTHBA.
OOpa3zyetcs pacTBOPUMOE B BOJI€ KOMIUIEKCHOE COEIMHEHHE >Keie3a KPOBaBO-
KpacHoro mBera (peakuus cnenuduyHa). Hanummwre HMOHHOE M MOJEKYISIpHOE
YpaBHEHUSI PEaKIUU.

1.5. KauecTBeHHAsi peaKkiusi HA KATHOH Zn"" ¢ eIKO¥i 1e/104bI0

K 4-5 Karuisiv pacTBopa comu Zn® ' J00aBUTh MO KAIUIAM PACTBOP IIENOUH JI0
oOpa3oBaHus 6e10ro aMoppHOTo ocaaKa ruapokcuaa nuHka. [lomyueHHbIl ocagok
pasnenute Ha 2 4acTH: B OJIHY J00aBbTE PAacTBOP KUCIOTHI, a B JPYTYIO PacTBOP
IEJIOYN JI0 TIONHOTO PAcTBOPEHMs OCAaiKa. YUMTBIBas THAPATALMIO HOHAa Zn° B
pacTBOpE, HAIUILIWTE WOHHBIE W MOJICKYJIIPHBIE YPAaBHEHHS PEaKIUH, YKAKHUTE
HA3BaHUA ATUX COCAMHEHUH. DTa peakiusl MOATBEP)KIA€T KUCIOTHO — OCHOBHBIC
(amdoTepHbIC) CBOMCTBA THAPOKCH A IIUHKA.

1.6. KauecTBennasi peakuus Ha katnon Cu’’ ¢ rexcanmanodeppaTom
(IT) kanust

K 4-5 xammsim pactBopa comu Cu’’ 106aBuTh 6-7 Kamenb pPeaKTHBA.
Oo6pazyercs kpacHO-0ypbIit ocamok Cu,[Fe(CN)g].

Hanumure wWOHHOE W MOJEKYJSIPHOE  YpaBHEHHUSI pPeaklui, yKaKuTe
Ha3BaHHE 00Pa3yIOIIErocss KOMIUIEKCHOTO COSIMHEHHUS.

OnbIT 2. AHAIMTHYECKHE PEeAKIIUM AHUOHOB 1 KATHOHOB P-3JIEMEHTOB.

Hean: IlpuoOpectu cCHUCTEMHBIE 3HaHHUA O XUMHUUYECKHUX CBONCTBAaX p-
AIIEMEHTOB U UX coenuHeHuil. ChopMHpOBaTH MPEACTABICHUS O POJIX OMOTEHHBIX
p-DJIEMEHTOB B ’KUBOM OPraHHU3ME.

1.1. KauecTBeHHas peakuus Ha annoH CO;” ¢ KucJIoTaMu

K 5-6 kamism p-pa Na,COs; mpubaBuTh CTOJIBKO ke Kamenab 2M p-pa HCI.
[IpoOupky OBICTPO 3aKpPBITH MPOOKOW C TPUTEPTOM THUIETKOM, B KOTOPOM
HaxoauTcsi 1-2 KamM  W3BECTKOBOM wuiu  OaputoBoM Bozbl. Habmromaercs
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nomyTtHeHue pactBopa Ca(OH), umu Ba(OH),

Hanuimre MOHHBIE U MOJIEKYJISIPHBIE YPABHEHUSI PEAKIIHIA.

1.2. KauecTBenHasi peakuus Ha annon PO~ ¢ HuTpaTom cepedpa

K 4-5 xamsm p-pa Na,HPO, npubaButh cTosibko ke Kamnenb p-pa AgNOs.
Habnronaercs Beimanenue xkentoro ocaaka Ag;PO,.

Hanuimmre noHHBIE U MOJIEKYJISIPHBIC YPABHEHUSI PEAKIIHIA.

1.3. KauecrBenHass peakuussi Ha aHuoH NO; ¢ Meabl0 U CepHOH
KHCJIOTOM

K 4-5 xamsam p-pa conmu NO;3™ go6aButh 5-6 kanens ko1 H,SO4 u kycouek
Menu. CMmech HarpeTs (o Tsroit!) u Habmoaath BoiaenaeHue azota (IV), kotopslit
oOpasyeTcs okucienneM okcuaa azota (II), Beraensronerocs npu peaxkiuu.

JlonuimTe ypaBHEHUE PEaKIIuU

Cu+ N&NO_?, + stO4 = CU(NO3)2 +NO + ...

Hanummre ypaBHeHHMe peakiuu okuciaeHus okcupa azora (II) mo oxcupaa
azorta (IV).

1.4. KauecTBeHHas peakuusi Ha anuon SO, ¢ xJ0puaom 6apus

K 4-5 xammsim p-pa comu SO, ( HIIM CepHOH KHUCIOTHI) IPHOABUTH CTONBKO
e Kanesb p-pa xjopuaa 6apus. Bemanaer 6enbiii ocagox BaSO,, HepacTBOpUMBIi
B pa30aBJICHHBIX COJISTHOM U a30THOM KUCJIOTaX.

Hanuimre noHHBIE U MOJIEKYJIIPHBIE YPAaBHEHUE PEAKIIUM.

1.5. KauecTBeHHasi peakiusi HA AHHUOH HA TAJOTeHWJINOH ¢ HUTPATOM
cepedpa

K 4-5 xamisam p-pa conu, coaepsxartieit Cl” mpubaBUTh CTOIBKO e Kameib p-
pa a30THOKHCIIOro cepedpa. BemamgaeT TBopoxucThiii ocamok AgCl Geroro msera.
Ecnu B3sTh pactBop conm anuoHoB Br mmm I', To Beimamaer ocagok AgBr (Agl)
onenHo-xkenroro mnBera. AgCl B ornmumne ot AgBr u Agl pactBopserca B 10%
pactBope (NH4),CO; ¢ oOpa3oBaHueM KOMIUICKCHOTO COCIMHCHHS: XJIOpHUAA
muammuHcepeopa (I).

Hanuimmre noHHBIE U MOJIEKYJIIPHBIE YPaBHEHUE PEAKIIU.

IHpumeyanus:

1. Jlng peakiuit oOMeHa ypaBHEHUS Hanuuiume B MOJICKYJISIPHOM U HOHHOM
(moJIHOE, COKPAIIIEHHOE) BUJIE.

2. KoodpduuueHntst B OKUCIUTEIHHO-BOCCTAHOBUTEILHBIX peaKIusIx
paccmasgvme, NCNOJIB3YSl METO/1 AJICKTPOHHOTO OalaHca.

3. Vkaorcume >PhekT Bcex peaxiu.

3aKJIIUYNTEIHLHAA YACTh 3AHATHSA:
— IIOJIBEICHHE UTOT'OB 3aHATHSL,
— BBICTABJICHHE TEKYIIIUX OIICHOK B yUEOHBIH KypHAJL.

CpencrBa o0yueHus:
- TMJAKTUYECKUE: pa3gaTOYHbIA MaTepral (BapruaHThl TECTOB).
- MaTepuajbHO-TEXHUYECKHUE: MeJ, J0CKa, J1abopaTopHble CTOJbI, Mpodupku (20

IIT.), IITATUBBI I MPOOUPOK (5 1MIT.), COUPTOBKA (5 IMIT.), IepKaTensb sl TpoOUpokK (5
IIT.); CKJISIHKU C PEaKTHBAMH.

*PeaktuBbl: 5 % cynbdar xpoma 50 mi, 10 % eaxuit mHatp 50 miu, 3 % nepexuch

Bozaopona, 5 % xnopua maprania 50 mur, 20 % masenesas kuciota S0 mi, 10 % cynedar
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xenes3a (II) 50 mi, 10 % u 2 M constHas kucnota o 50 mut, 10 % xmopun xenesa (111) 50
M, 5 % cynedar rmuaka 50 mut, 10 % cynedar meau 50 mi, 10 % rexcammanodeppar (11)
kanmus 50 mi, 10 % tuormanat kamus 50 mi, 5 % kapOonar HaTpust S0 M1, H3BECTKOBAS
Boga 50 mi, 5 % runpodocdar Hatpus 50 mim, 3 % HEUTpaT cepedpa S0 M, 5 % HUTpaT
HaTpust 50 mu1, KOHI. cepHas kuciota 10 mu, Menp Metaumueckas, 25 % xnopua Oapus
50 mi, 25 % cynbdat Hatpust 50 M, 1 % nHarpus xmopun 50 mil, TUCTHWIUIMPOBAHHAS
Bojia o 500 mu1 Ha pabouuii CTOI.

*Pacuer paboyeil mocyabpl M pPEakTUBOB MPOMU3BENEH Ha 5 pabouux rpymm mo 2
YeJI0BEKa B KaXJIOH.

Tema 12. JlucniepcHble CUCTEMBI: KJIaCCH(HKAIH, CBOWCTBA, MOJTyUYeHUE, OUYUCTKA.
Koiumonael B opranusme yenoBeka

Bup yyeoHoro 3ansatus sabopatopHas padbota

Hean: CdopmupoBaTh 3HaAHUS TEOPETUUYECKUX OCHOB KOJUIOUIHO-IUCIIEPCHBIX
CUCTEM.

Ilnan npoBeaeHns y4eOHOT0 3aHATHSA

Ne DTarnbl U COACP)KAHUE 3aHATUA
/11
1 Opranu3anMOHHbIA MOMEHT.

OOBsBIICHUE TEMBI, 1IN 3aHSTHS.
MoTHBaIIMOHHBIN MOMEHT (aKTyaJIbHOCTh M3YUYE€HUS TEMbI 3aHSATHSA)

2 BxoaHo#l KOHTPOJIb, AaKTyaJM3alusi ONOPHBLIX 3HAHMH, YMEHHUH,
HaBBIKOB (mecmuposanue).
3 OcHoBHas1 YacThb Y4eOHOT0 3aHSTHSI.

3akpennenue meopemuuecko2o mamepuana
Bonpocs! a1 paccMoTpeHust:

I. JlucriepcHble CHCTEMBI: OMNpe/eiieHne, Kiaccudukaius (Mo CTENeHU
JTUCTIEPCHOCTH, 110 arperaTHOMY COCTOSIHUIO (ha3), TPUMEPHI.
2. [lonyueHrne KOJUIOMIOHBIX pPAaCTBOPOB. JIMCIIEpCHOHHBIE METOMBI:

MEXaHWYECKUH, YIbTPa3BYKOBOM, rmentu3aund. KOHIEHCAaUMOHHBIE METOJBI:
dusnueckne (3aMEHbI PACTBOPUTENS), XUMHUYECKHE (THAPOJIM3a, JIBOWHOTO

oOMeHa).

3. dopmyiibl MHUILIEILT 307IEH, MOJTYYEeHHBIX XUMUYECKUMU
KOHJICHCAITMOHHBIMU METOJIaMHU.

4. Crpoenue MULIEIIBI. DIIEKTPOTEPMOANHAMUYECKU I u

ANEKTPOKMHETUYECKU  TOTEHIMANbl:  MECTa  BO3HUKHOBEHHUS,  CBOMCTBA,
3aBUCHUMOCTb OT Pa3JINYHBIX (haKTOPOB.

Ompabdomka npakmuyeckux yMeHul U HA8blK08

3agauu:

1.  Hanuwume KOJIJOUIHO-XUMUYECKHE (OPMYJIBI MUIET  30JeH,
MTOJTYYCHHBIX TI0 PEAKITUSIM:

I. AgNO; + NaCl =

II. CEICIQ + H2C204 =

III.  *FeCl; + NaOH =

IV. FGC13 + H2O =
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lIpusedume ux cTpoeHue.
Ha3zo6ume MeToapl NX MOTyYEHUSI.

IIpumeuanue:

1) B Bapmantax [ — III HeoOxommmo HamucaTh (HOPMYIBI MHICIT B
M30BITKE KaXXI0T0 U3 UCXOIHBIX BEIIECTB.

IIpumeuanmne: 3amaya, OTMEYEHHAs 3BE3J0YKOM, HeoOs3aTeNbHA IS
penenus (0oOHycHas).

JlaGopatopHbie pabOTHI

Omnbit 1. ITonydyenue 30,18 KaHU(OIH METOAOM 3aMeHbI PACTBOPUTEJIS

Hean paGorbi: M3yunth (u3mdecKkuil METOJ KOHACHCAIWHU, TMOTyYEHUS
KOJUIOUJHBIX PACTBOPOB. YCTaHOBUTH (PAKTOPbI, BIUSIONIME HA YCIOBUA €ro
MOJIyYEHUS.

Teopernyeckasi 4acTh.

Meroa 3aMeHbl pacTBOPUTENS OTHOCUTCA K KOHJICHCAIIMOHHBIM METOJaM
MOJIYYEHUs KOJUIOMAHBIX PAcTBOPOB, T.€. K METOJaM, VYCJIOBHUSI KOTOPBIX
CHOCOOCTBYIOT OOBEIMHEHUIO YACTHI] JUCTIEPCHOM (a3bl (aTOMOB, MOJEKYJ) [0
arperaToB COOTBETCTBYIOIIEU CTEIIEHU TUCIIEPCHOCTH (10_7— 107 M).

OTHUM METOJOM KOJUIOMJHBIA pPAaCTBOP MOKHO TMOJYYUTh W3 HCTHHHOTO
pacTBopa, 100aBUB K HEMY OOJIbLIOW 0OBEM HOBOIO PACTBOPHUTENS, B KOTOPOM
YaCTHUIIBl PACTBOPEHHOIO BEIIECTBA HEPACTBOPUMBI WM IUJIOXO PACTBOPUMBI.
TpeTbuM ycrnoBrUeM A0JKHA OBITH XOpOIllas PaCTBOPUMOCTh PACTBOPUTEIIECH IPYT B
ApYyre.

Takum oOpa3om, Al MOMYYEHHUS KOJUIOMAHOTO PACTBOP METOJIOM 3aMEHbI
pacTBOPUTENS] HEOOXOAMMBI CIIEYIONINE YCIOBHS:

1. O0BEM HCTUHHOTO pacTBOpa JOHKEH ObITh HAMHOTO MEHbIIE 00bEMa
HOBOT'O PACTBOPUTEIS.

2. HucnepcHas Qa3a [O0KHAa OBITh IJIOXO pacTBOpHUMa B HOBOM
pacTBOpUTEIE.

3. O6a pactBopUTEIS AOHKHBI XOPOILIO CMEIIUBATHCS APYT C APYTOM.

MerogoM  3aMEHbl  pAaCTBOPUTENS  MOJYYAlOT  BBICOKOJMCIIEPCHBIE
KOJIJIOUJTHBIE PACTBOPHI MHOTHX BEIIECTB: cephl, (pocdopa, kanudos u np.

Xoa pa6orbi: B npobupky ¢ 10 My JUCTUIIMPOBAHHOM BOJIbI, MPUIUTH
HECKOJIBKO Kamellb 2 %-ro cnupToBOro pactBopa kanu@oau. CMmech THIATEIBHO
nepememiatb. OOpa3oBaHHE KOJJIOMJIHOTO pAacTBOpPa MOMKHO YCTaHOBHUTH I1O
MOsIBJICHUIO omnanecteHuu. KoHeHcanusi KOJUIOMIHBIX YacTUIl MPOUCXOJUT U3
CIIUPTOBOTO pacTBOpa KaHU(DOIIH, TIIOXO PACTBOPUMOM B BOJIE.

Onbit 2. [Tosryyenue 30015 rugporcuaa keiae3a (III) merogom ruaposusa

Hean padorei: [Tonyunts 307b THAPOKCUIA JKEJI€3a METOJOM XUMHUYECKOM
KOH/ICHCAIIUH.

Teopernyeckasi 4acTh.

Meroapl XHMHMYECKOM KOHJEHCAIlMMd OCHOBAaHbl Ha KOHJEHCAIIMOHHOM
BbIJICJIEHUU HOBOUM (Pa3bl U3 MEPECHIIIEHHOTO pacTBOpa. B oTiuune ot puznyeckux
METOJIOB, BEILECTBO, OOpasyrollee IUCIEpPCHYIO a3y, MOSABISETCS B pe3yJbTaTe
XUMHUYECKOW peakiuu. Peakuys oKucCiIeHMs, TUAPOIN3A, JUCCOLMALNU, ABOMHOIO
oOMeHa U Ipyrue NPUBOJAAT K 00pa30BAHUIO TUCTIEPCHBIX CUCTEM.

Xoa pa6oTtbi: B npobupky HanelTe 10 M BoAbI M HarpeuTe €€ 10 KUICHUS.
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B xumsamyro Bogy BHecute 1 mut 2 % pactBopa xsopunaa xeinesa (I11I). Conepxxumoe
mpoOupku pazgenure Ha 2 yactu. K omHol mosoBuHe 30 mo6aBbTe 1 Mt 1 %
pacTBopa cyibdara Kanus. Uepe3 HEKOTOpoe BpeMs HAOIIOJAeTCs KoaryJssius
30J15, ¢ mocienyrouiel ceaumentanuei. OT [00aBICHHOrO 3JIEKTPOJIMTA 30J1b
KOAaryJiaupyer.

Hanuwume ypaBHeHue ruapoiinza xjopuna xenesa (I11).

Hanuwume ypaBHeHue peakiiuu oOpa3oBaHus HOHA-CTA0MIIM3aTOPA.

Hanuwume xonnouaHO-XUMUYECKYI0 (DOpMYITy MHIIEIUIBI XJIOpUIa XKejes3a
(I11).

IIpusedume ctpoenue Muriesuibl xjaopua xemnesa (II).

Ha3zo6ume NOH-KOAryIsHT, COACPKALIUICS B CyIb(are Kamusl.

Obvsacnume MEXaHU3M KOAryJisilUU.

4 3aKiII0UNTeIbHAS YACTh 3AHATHS
- MOJIBEJICHUE UTOTOB 3aHSATHS,;
— BBICTABJICHHE TEKYIIIUX OLICHOK B YUEOHBIH KypHAJL.

CpencrBa o0yuyeHus:

- TUIaKTUYECKUE: pa3JaTOYHBIA MaTeprall (BapuaHThl TECTOB).

- MaTepuaIbHO-TEXHUYECKHUE: MeJl, J0CKa, J1abopaTopHbIe CTOJIbI, mpodupku (20
IT.), IITATUBBI JJI1 MPOOUPOK (5 IMIT.), COUPTOBKA (5 IIT.), IepKaTensb Juisi TpoOupok (5
IIT.); CKJISTHKU C PEAKTHBAMH.

*PeaktuBnl: 2 % cnupTtoBoit pactBop Kanudonu 20 mu, 2 % pacTBop XJopuia
xenesa (IIT) 50 mn, 1 % pactBop cynbdara kamus 50 mi1, TucTUIMpoBaHHas Bojaa mo 500
MJI Ha pabo4uii CTOJI.

*Pacuer paboueill Mocynbl U PEaKkTMBOB NPOW3BEACH Ha 5 pabouux rpynn mno 2
YeJIOBEKAa B KayKIOM.

Tema 13. YCTONUMBOCTD M KOATYJISLINS JUCTIEPCHBIX CUCTEM

Buj yueOHoro 3ansitusi 1abopatopHasi padbota

Hean: CdopmupoBaTh 3HAHUS TEOPETUYECKUX OCHOB KOJUIOMIHO-IUCTIEPCHBIX
CUCTEM.

Ilnan npoBeaeHNs y4€OHOT0 3aHATHSA

Ne DTansbl U COACPKAHNUE 3aHATHUS
n/m
1 Oprasnu3anuOHHbII MOMEHT.

OOBbsIBICHUE TEMBI, IIEJIN 3aHATHUSI.
MoTHUBaIIMOHHBI MOMEHT (aKTyaJIbHOCTh U3Y4YE€HHUS TEMbI 3aHATHSA)

2 BbIXOAHOM KOHTPOJb, AKTYaJM3allMd ONOPHBIX 3HAHMHA, YMEHMH,
HaBBIKOB (mecmuposanue).
3 OcHOBHas1 YaCTh Y4eOHOI'0 3aHATHS.

3akpenjienue meopemuuecKko20 mamepuania

Bonpocs! 17151 paccMOTpeHUS:

1. VYcToWuuBOCTH JUCHEPCHBIX  CHCTEM. Bunnr YCTOMYUBOCTH
KOJUIOUJIHBIX PAcCTBOPOB: KHHETUYECKas (CeIMMEHTAI[MOHHAs), arperatuBHas U
KOHJICHCallMOHHasi. GaKTOpbl YCTOMYHUBOCTH.
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2. Koarynsiumsa.  Buael  koarynsumu:  ckpeitas W sBHass. [lopor
KOaryJisiliui, NOporosasi KoHUeHTpauusa. CeAuMeHTalus.

3. [Tpasuiio yneue-I'apau. B3anmuas koarynsuus.

4. buonornueckoe 3Hauenume koarymsinuu. KosutompHas 3amura U
MENTHU3alus, 3HAUEHUE 3THX SABJICHUI B MEIULIUHE.

Ompabdomka npakmuyeckux yMeHuil u HaevlK08

3agaqu:

1. NmeroTrcss 3 KOJUTOMAHBIX pacTBopa: ruapokcuaa xenesa (III),
nonyyeHHoro rugapoinsom FeCls, noguna cepedpa, nmomydenHoro B uz0bitke KI, u
noauja cepedpa, noydeHHoro B u30biTke AgNO;.

IIpednosicume Ba BapuaHTa B3aUMHOM KOATyJISILIUH.

ObvsacHume, UCTIONB3YS HOPMYJIIBI MUTIETII.

2. [ToporoBass konueHtpauust K,Cr,O; 118 KOJUIOMZHOTO pacTBOpa
TUAPOKCUA alFOMUHUS paBHsieTcs 0,63 MMOJIB/II.

Paccuumaiime o6bvem 0,01M pacTBOopa guxpomara Kajus, BbI3bIBAIOLIETO
BUIUMYIO Koaryssinuio 200 M 305151.

Ycemanosume 3apsii TpaHyiibl, YUYUTBIBAs, YTO KOATYJIHPYIOIIUM JE€HCTBUEM
o0Jasaer AMXpoMar-aHuoH.

ObvscHume, UCTIONB3Ys HOPMYJIBI MUTIETLI.

3. *M3BeCTHBI TMOPOTOBBIC KOHIICHTPAIMU CIEAYIOMIUX SJICKTPOIUTOB,
mmoaw/1: KNOs — 50; CaCl, — 0,715; Na;PO, — 43; Na,SO4 — 49; MgSO, — 0,81;
AlCl; - 0,099.

Ycmanoeume 3apsn  TpaHyibl HCCIEAYEMOTO KOJUIOMJHOTO — PacTBOpa,
npuMenss npaswio lynene-I'apan.

Ilpumeuyanne: 3amaya, OTMEUEHHAsl 3BE3J0YKOM, HeoOs3aTeldbHA Ui PEIICHUS
(OonycHas).

JlabopatopHbie pabOThI

OmnsIt 1. ekt Papages-Tunaans

Heab padoTel: M3yuuTh ONTUYECKHUE CBOMCTBA KOJIJIOUIHBIX CUCTEM.

Teopernveckast 4acThb.

HccnenoBanne ONTHYECKUMX CBOMCTB KOJUIOWIHBIX CHUCTEM HMMEET OOJIbLIOE
3HAYEHUE ISl U3yUEHUsI UX CTPYKTYp, ONpeNeNeHusl pa3MepoB U (POpPMbI YacTHI, a
Takke WX KOHIeHTpamuu. [Ipm OOKOBOM OCBEIIEHWH KOJUIOMIHBIX PAacTBOPOB
Y3KUM ITyYKOM CBETa HAOIIOJACTCs XapaKTEpPHOE MepeauBYaToe (0OBIYHO ToTyObIX
OTTEHKOB) CBEUEHHE, HA3bIBAEMOE OIMNAJICCUEHIIUEH, B BUAE KOHYCA, HAa3bIBAEMOTO
koHycoM Tunmans. SIBneHue 3To 00YCIOBIEHO CBETOPACCESTHUEM B KOJUIOMIHBIX
pacTBOpax, KOTOpPOE BBI3BAHO SIBJICHWEM IU(paKIWU, T.€. Jy4d CBETa OruOaroT
KOJUIOUJIHBIE YaCTHUIbl U U3MEHSIIOT CBOE HaIIPaBJICHHUE.

Xoa paborbl: B XuMHYeCcKH UYHCTBIM cTakaH Haiuete 50 M
JUCTUILTMPOBAHHOM BOJIbI. OCBETUTE Y3KUM IyYKOM CBeTa COOKY M HaOomaiTe
«ONTUYECKYIO» TMYCTOTY BOJBI. 3areM B O3TOT CTakaH npubaBbTe S5 Kareib
CIIMPTOBOTO pacTBopa KaHU(DOJIM, MepeMenaiTe CTeKISHHOW MaJoYKOM M CHOBA
HabmroaiiTe mpu 60koBOM ocBeniennu. Hapucyiite konyc Tungans.

OnbIT 2. B3anMHasi koaryJasinus 30J1eH

Hean padorei: 3yunTh KOAryJIsLuiO 30JIEH.

Teopernueckass 4actb. Eciii K 30710 C OTPUUATEIBHO 3apsSKEHHBIMU
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yacTUlaMu J100aBUTh 30JIb C TOJIOKUTEIBHO 3apsHKEHHBIMH YACTHIIAMU, TO
MIPOM30MAET UX B3aWMHas Koaryjsnus. Ha MHOrMX BOJOOYMCTHBIX CTAHIMAX K
BOJIE, COJIEpIKalllell OTPULIATENbHO 3apsDKEHHBIE OPTaHUYECKHE CMECH, NOOaBIISIIOT
IIOJIO)KUTEIILHO 3apsDKEHHBIE 30JIM THIPOKCHAA ATIOMUHUS WIM JKele3a, I0Cie
B3aMMHOM KOaryJsiiud oOpa30BaBILMECS XJIONbS JIETKO OT(UIBTPOBBIBAIOTCA Ha
[ECUaHBIX (PUIIBTPAX.

Xox pa6orbl: B maru nmpoOupkax cMemaTh 30JM THAPOKCUIA JKele3a U
OEpJIMHCKOM JIa3ypH B KOJIMYECTBAX, YKa3aHHBIX B TaOJHIIE:

No Komn-Bo 30515 Kon-Bo 3015 CremneHb Okpacka
npooup THIPOKCUIA OepaMHCKOM KOATYJISAIH KUIKOCTH HaJT
KU xKeesa, MII Ja3ypH, MI 0CaJIKOM
1 4,5 0,5
2 4,0 1,0
3 2,5 2,5
4 1,0 4,0
5 0,5 4,5

Uepes 30 MuH 3amucath B TAOJMIYy pe3yJIbTaThl KOAryJsuuu: (+HEMoJHasl,
+++ moNHAas) ¥ UBET KUJIKOCTH HaJ[ OCAIKOM.

4 3akiII0YUTeIbHAS YACTh 3aHATHS:
- MOJIBEJICHUE UTOTOB 3aHATHS;
— BBICTABJICHHE TEKYIIMX OLICHOK B YUEOHBIH KypHAJL.

CpeacrBa o0y4yeHus:

- TUIaKTUYECKUE: pa3JaTOYHBIN MaTeprall (BapuaHThl TECTOB).

- MaTepuaIbHO-TEXHUYECKHUE: MeJl, J0CKa, JIabopaTOpHbIE CTOJBI, MpoOupku (20
IIT.), IITATUBBI JJIs1 POOUPOK (5 1IT.), COUPTOBKA (5 MIT.), AepKaTenab s TpoOoupok (5
IIT.); CKIISIHKU C PEaKTHBAMH, XMMIIECKUH CTakaH (5 ImIT).

*PeaktuBbl: 2 % crmpToBoil pactBop kanudoau 20 miu, 30 % ruapokcun xenesa
(ITI) 100 ™, 30mb GepnuHckor nazypu 100 mi, auctusumpoBanHas Boja mo 500 mu Ha
pabouwuii cTod.

*Pacuer paboueil mocyasl U pPEakTUBOB MPOM3BENEH Ha 5 paboumx rpynm no 2
YeJI0BEKa B KaKIOMH.

Tema 14. PactBopst BMC. CBoiicTBa 61omommMepos

Bua yueoHoro 3ansitusi 1abopatopHast pabota

Hean: ChopmupoBath peicTaBIeHUE O €AUHCTBE COCTaBa, CTPYKTYPHI  CBOWCTB
BBICOKOMOJIEKYJISIPHBIX COSTMHEHU OpraHr3Ma YeJI0OBEKa.

[lnan npoBeaeHNns y4€OHOT0 3aHATHSA

No DTamnbl U coAepKaHue 3aHATUS
/1
1 Opranu3anMOHHbIA MOMEHT.

OOBsBICHUE TEMBI, IICJIH 3aHITHSL.
MoTuBalIMOHHBI MOMEHT (aKTYallbHOCTh U3YUYEHUS TEMbI 3aHSTHUSA)

2 BxoaHO#l KOHTPOJIb, AaKTyaJM3aUMsA  ONOPHBIX 3HAHMHA, YMEHMWH,
HAaBBIKOB (mecmuposanue).
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OcHOBHAast 4aCTh Y4e€0OHOI 0 3aHATHS.
3akpennenue meopemuuecko2o mamepuana
Bormpocs! ais paccMoTpeHus:

l. Mexanu3m HaOyxanus u pactBopenusi BMC. ®akTopsl, BAustonye Ha
HaOyxaHue: Temneparypa, pH, 31eKTpoiuThI.

2. AHoMmanbHas BA3KOCTh pacTBOpoB BMC. Bsi3koCTh KpOBH.

3. OcMoTHYEeCKOE AaBJICHUE PACTBOPOB OMOMOJUMEPOB. OHKOTHUECKOE
JABJICHUE TJIa3Mbl KPOBH.

4. [Tommanektponutel.  M3037eKTprueckass TOYKa M METOABI €€
ONpEIETICHUS.

3. Y CTONYMBOCTD pacTBOpOB OMOTIOIUMEPOB. BricanmiBanue

OMOIOJIMMEPOB M3  PACTBOPOB:  OMNpeEJAeNieHHe, MEXaHu3M U  (PaKTopsl,
OTIPECIIAIONINE ATOT IMpoliece (TeMIepaTypa, HIEKTPOIUTHI, HEITIEKTPOIUTHI).

6. 3actynHeBanue pactBopoB BMC: Mexanusm u (aktopsl mpoiiecca
(bopma makpomoJieKyJd, TeMmmeparypa, KOHIEeHTpauus, pH, 3IeKTponuTsl).
CBoiicTBa CTyAHEN: TUKCOTPONUS U CHHEPE3HUC.

Ompadomka npakmuyeckux yMeHuil U HA6blK08

3agaqu:

l. Obvsacuume, Kak 3apsDKAIOTCS MOJIEKYJbl allbOyMHUHA IUIa3Mbl KPOBU
npu pH < 4,64 u npu pH > 4,64.

Hanuwume coorsercTByronye cxemol peakiuuit. U0T 50mma = 4,64.

2. NOT remornobuna u anbOyMuHA IUIa3Mbl KPOBU COOTBETCTBEHHO
paBHbI 6,8 1 4,64.

Yrkaoicume  HampaBieHue — rnepeMeleHus — ykazanHeix  BMC  mpm
anekTpodopese B OydepHoii cucreme ¢ pH = 5,1.

3. *XKenarun nomemniex B 0,01M pactsop HCL.

Onpedenume 3HaK 3apsna moiekysn BMC, eciim UDT =4,7.

Ilpumeuanme: 3amava, OTMEUEHHAs 3BE3J0UKOM, HeoOs3aTeNbHA JJISl PEIICHUs
(OonycHas).

JlabopatopHbie pabOThI

Onpbit 1. Bausane pH na nadbyxanue BMC

Heas paborbi: M3yunts HaOyxanme BMC mnpu AeiicTBUM peareHTOB ¢
pa3IMYHbIMU 3HaYeHUSIMU pH cpepl.

Teopernueckas yactb. Ha HaOyxaHue aM@OTEpHBIX BEIIECTB OOJIBIIIOE
BIMsHUE okasbiBaeT pH cpenbl. Bausnue pH Ha HaOyxaHue XOpOIIO M3Yy4YE€HO IS
O0enkoB u OenkoBbIX BemiecTB. KpuBas naOyxanust kak ¢yskmus pH mpoxomut
4yepe3 MUHUMYM, KOTOpbIH Jexut B obnactu MOT. Hanmpumep, mist xenatnHa oH
Haxonutcs ipu pH = 4,7. TlosiBneHue onmyxosei npu 0¥Kore KpanuBOW WUIIM yKyca
MypaBbsi OOBSCHSETCS TOBBINICHNEM HAOyXaHUsS TKAaHEH BCIEACTBHUE JIOKATHLHOTO
n3MeHeHnust pH.

Xox paGoTbl: B Tpu MepHbIE TpoOWpku momectuTh 1o (0,5T moporka
»KenaTuHa (BbIcoTa nopoika 1cm), B 1-10 — nmpuwmmth 8mit 0,1M p-pa HCI, Bo 2-10 —
8mn 0,1M p-pa CH;COOH, B 3-10 — 4mn 0,1M p-pa CH;COONa. Conepxumoe
NpoOUpPOK TIIATENBHO MEpeMellaTh W OCTaBUTh Ha 4ac. Yepe3 yac 3aMepuTh
BBICOTY HaOyxaHUs KeJlaTuHa. Pe3ynbTathl 3anmucath B 1a00OpaTOpHBINA KypHAJ 1O

dbopme:
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Ne | Bricora ciost | JloGaBisieMbl Bpems Bricora ciost | HaGyxanu
po0 CyX. Il peakTuB HaOyxaHus, | HaOyXxIiero | e,
upku | JKenatuHa, MUH ’enatuHa, hy, | Ah=h, -

h; h;

1 l cm HCl 60

2 1 cm NaOH 60

3 1 cm CH;COOH+ 60

CH;COONa

OnbIT 2. BiausiHue 3JIEKTPOJIMTOB HA HA0yXaHue BMC

Heas padorbi: 3yuuTh BIMSHHE AHMOHOB Ha TMpOIECC HaOyxXaHUs
KEJIATHHA.

Teopernueckasi 4acThb.

Bnusinue snextponutoB Ha HaOyxanue BMC xopoiiio uzydeHo ajsi 0eaKoB U
OenkoBbIXx BemiecTB. Ha mporiecc HaOyxanusi HanOoJblllee BIMSHUE OKa3bIBAIOT
aHuoHbl. [lo WHTEHCHMBHOCTM BIUSHUS Ha HaOyxaHHME aHUOHBI MOKHO
PACIIONIOKUTh B JIMOTPOIIHBIN PSIA;

CNS™>TI>Br >NO, > CI" > CH;COO" > rurpar” > SO,

Honsl, crosmue cneBa ot Cl, ycunuBaloT HaOyXaHHE, pPacIOJIOKEHHBIC
CIIpaBa — TOPMO3SIT 3TOT MPOILIECC.

Xonx pa6orel. B uetsipe mpoOupku nmomectuth no 0,5 r xenaruHa (BbICOTa
xenatuHa 1cm). B 1-10 — npunuts 6 mi 0,5M p-pa K,SOy, Bo 2-10 — 8mut 0,5M p-pa
KCl, B 3-10 - 8Mm1 0,5M p-pa KBr, B 4-10 - 8m11 0,5M p-pa NH4,CNS. Conepxxumoe
NpOOMPOK TINATENBHO TIEpPEeMeIIaTh W OCTaBUTh Ha 4ac. Yepe3 yac 3aMepuTh
BBICOTY HaOyXaHwusl >kenaTuHa. Pe3ynbraTel 3anucarh.

BoiBoa:

OmnpIT 3. BausiHre KMCJIOT M 1IeJ1049eH HA 3aCTyAHeBaHHe

Heap padoThl: M3yuynTh CKOPOCTH 3aCTYJHEBAHMS PACTBOPA JKEJIATUHA IPU
NEUCTBUHU KUCJIOT U IIEJI0YEH.

Teopernueckasi yacTb. Ha 3acTyqHEBaHME PaCTBOPOB OKAa3bIBACT BIIUSHUE
pH pactBopa, nerue Bcero oOHO nporekaer npu pH, oTBewaromem
U303JIEKTPUYECKOMY COCTOSIHHIO.

XO/J PABOTBI: B Tpu npoOupku HAIMTH MO Smil Temioro 3%-ro kenaTuHa
U IpUIuTh B 1-10 — 1 MIT mucTHIUTMpOBaHHOM BOBI, BO 2-10 — Imut 0.1M p-pa HCI,
B 3-t0 — 1My 0.1M p-pa NaOH. Coaepxumoe mpoOHpoK mepemMeniaTh, IpoOUpKu
MIOMECTUTh B KPYKKY C BOJIOM, TemIrieparypa KoTtopout 40 ’C, 3aTeM OXJIamHUTh HX
10 10 °C u oT™MeTHTB Bpems 3acTyJHEBAHMS. Pe3ynbTaThl H3MEPEHHIl 3amucaTh B
KypHaI:

Ne ipobupxu Uccnenyembiii JlobGaBnsembrii Bpewms
pacTBop pacTBop 3aCTy/IHEBaHUS
| Kenatun Juct. Boma
2 Kenatun HCl
3 XKenatun NaOH.
OnbIT 4. BausiHue 3J1eKTPOJIUTOB HA 3aCTy/AHEBaHHUE
Heas padorbl: WM3yuuTh BIUSHUE PA3IUYHBIX AJIEKTPOJIMTOB  Ha

34CTYJHCBAHUC KCIIATHUHA.
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TeopeTnueckasi 4acTh. DJIEKTPOJIUTHI OKA3bIBAIOT CYIIECTBEHHOE BIIUSHUE
Ha CKOPOCTh 3acTyAHeBaHUs. MOHBI OJIHUX 3JIEKTPOJIUTOB YCKOPSAIOT, IPYTUX —
3aMeIJIIOT Tpollecc 3acTydHeBaHus. JlelicTBUe HWOHOB Ha 3acTyJHEBaHUE
CBSI3aHHO C WX PACIOJIOKEHUEM B JMOTPOITHOM PSAY: YEM BBIIIE THAPATUPYIOIIAS
CIIOCOOHOCTh MOHA, TEM CHJIBHEE OH YCKOPSIET 3aCTyIHEBAHHE:

CNS'<I'< Br< NO, < CI' < CH;COO" < murpar”™ < SO *.

Nonbl pacnonio’keHbl B OPSAKE YCUIICHUS UX IEHCTBUS HA 3aCTy/IHEBaHUE.

Xoa pa6orel. B nsate mpobupok orMeputh 1o 2,5 mut Temioro 6%-ro p-pa
YKEeJNaTHUHA U NPWIHTh B HUX 1o 2,5M1 1M pactBopoB: B 1-10 - K;SO4, BO 2-10 —
KCl, B 3-10 — KI, B 4-10 - NH4,CNS, B 5-10 (17151 cpaBHEHHUSI) — AUCTUILUIMPOBAHHOMN
Boabl. Habmiogath 3a TmpolleccOM 3acTyAHEBaHHUA TOCTOSHHO. Pe3ynbTaTbl
3aIMcaTh B KypHAI:

No mpoOupku Hccnenyemprit JloGaBisieMbIit Bpewms
pacTBop pacTBop 3aCTyTHEBaHU
s

1 Kenatun K>SO,

2 Kenatun KCl

3 Kenatun KI

4 Kenarun NH4CNS

5 Kenatun JVCTUJUIMPOBAHHA
s BOJA

4 3aKiII0unTeIbHAS YACTh 3AHATHS:

- MTOJABEACHUE UTOTOB 3AHSTHSI,
— BBICTABJICHHE TEKYIIMX OLIEHOK B YUEOHBIH KypHaJL.

CpeacrBa o0y4yeHus:

- TUJAKTUYECKUE: Pa3AaTOYHbIA MaTeprall (BapruaHThl TECTOB).

- MaTepualbHO-TEXHUYECKHE: MeJl, J0CKa, JIabOpaTOpHbIE CTOJbI, mpoOupku (20
IIT.), MITAaTUBBI JJIsI TPoOUPOK (5 1IT.), cIUpPTOBKA (5 MIT.), AepKaTesb g IpoOupok (5
IIIT.); CKJISHKH C PEaKTUBAMH.

*PeakTuBbl: xenatuH cyxoit 20 1, 3 % u 6 % xenatun 100 mu, 0,1 M consHas
kuciora 50 mu, 0,1 M ykcycHas kucnora 50 mu, 0,1 M anerar vatpust 50 M, 0,5 Mu 1 M
xyopua kamust o 50 mu, 0,5 M u 1 M 6pomup kamust o 50 mi, 0,5 M u 1 M cynsdar
kanus 1o 50 mut, 0,5 M u 1 M tnonmanat ammonust o 50 mi, 0,1 M enxuid Hatp 50 mu,
TUCTHILTUPOBaHHAs Bojia o 500 M1 Ha pabouuii CTOI.

*Pacuer pabodyeil mocyapl M PEaKTUBOB MPOW3BENCH Ha 5 paboumx rpymm 1o 2
YEJIOBEKA B KaXKIOH.

Tema 15. PyGexxublit KOHTposib No2.

Bup yyeoHoro 3ansatus jabopatopHas padbota

Heab: KonTposs 3HaHU M0 MpEAIIeCTBYIOIUM TEMaM.
Ilnan npoBeaeHUs Y4eOHOTO 3aHATHA

Ne OTanbl U COACPI)KAHUE 3AHATHUS
1/
1 Oprann3ainuoHHbII MOMEHT.
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OObsIBIIEHHE TEMBI, LIETTU 3aHATHUA.
MoTHBAIIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUECHUS TEMbI 3aHATHS )

2 BxoaHOH KOHTPOJIb, aKTyaJU3alUsd ONOPHLIX 3HAHWN, YMEHHI,
HABBIKOB.
3 OcHoBHasA YacTh Y4eOHOI0 3aHSTHSI.
Py6esxHbIit KoHTposib Ne2 (riepedensb BorpocoB npusaraercs B DOC)
4 3akiouMTebHAS YACTh 3aHATHSA:

— TMIO/IBEJICHUE UTOTOB 3aHSTHSI,
— BBICTABJICHHE TEKYIIMX OIICHOK B YICOHBIH KypHAJL.

CpeacrBa o0yueHus:
- TUJAaKTUYECKUE: pa3aaTOYHbId MaTepral (BapruaHThl TECTOB).
- MaTEpUAIBbHO-TEXHUYECKUE: MEJ, JOCKA.

Mopyas Ne 3 TeopeTHduecKMe OCHOBBI CTPOEHHMS OPraHUYECKUX COECIMHEHHM,
OTIPENIETAIONINE UX PEaKIHUOHHYI0 CIOCOOHOCTh. OOIIMe 3aKOHOMEPHOCTU PEAaKLMOHHON
CIIOCOOHOCTH OPraHUYECKUX COEAMHEHHM KaK XMMHUYECKas OCHOBAa MX OHMOJIOTMYECKOIro
(GYHKIMOHUPOBAHUS

Tema 1. Knaccudukanus, HOMEHKIATypa U MIPOCTPAHCTBEHHOE CTPOEHUE
oprannueckux coenunenui. Kondopmaius NuKINYECKUX COSTUHEHHM.

Bua yueOHoro 3ansitusi 1abopatopHasi pabota

Hean: ChopmupoBaTh MpencTaBieHUE O €AMHCTBE CTPOEHUS, KOH(MUTypaluu u
KOH(GOpMaIlMK KaK OCHOBBI Il TOHUMAaHUSl CBSI3U TPOCTPAHCTBEHHOTO CTPOCHUS
COCMMHEHUH C WX OWOJOTUYECKON aKTUBHOCTHIO. V3ydnTh OCHOBHBIC TMPHUHIIAIIBI
XUMHYECKOM HOMEHKJIATYPHI M YMETh WX UCIOJb30BaTh B HA3BAHMIX OPTAaHUUYECKUX, B TOM
quCiie OMOJIOTUYECKN aKTUBHBIX, BEIIESCTB.

[lnan npoBeaeHns y4e€0HOT0 3aHATHSA

No DTanbl U COACPKAHUE 3AHATHUS
/11
1 OpraHu3anuoOHHbIN MOMEHT.

OObsBNIEHNE TEMBI, LIEJIN 3aHATHUS.
MoTHBaIMOHHBI MOMEHT (aKTYaIbHOCTb NU3YUYEHUS TEMbI 3aHSITHSI)

2 BxoaHOH KOHTPOJIb, AKTyAJU3allUA ONOPHbIX 3HAHWH, YMEHHI,
HABBIKOB (mecmuposanue).
3 OcHOBHas1 YaCTh Y4e0OHOI'0 3aHATHS.

3axkpennenue meopemuuecKozo mamepuaia

Bonpocs! 17151 paccMOTpeHus:

1. Kitaccuuxanmsi opraHMueckux CoeIMHEHUI:

a) 1O CTPOEHUIO YTJIEPOJAHOIO CKelleTa

0) mo HanMMuuIo GYHKIIMOHATBHBIX TPYIIIL.

2. HoMmeHknaTypa OpraHM4eCKMX  COEAMHEHHMM W €€ BHIBL.
TpuBuanpHbIE HA3BaHUS.

3. OcHoBHble mnoHsaTuA HOMeHkiarypel MIOITAK: opranunueckuii
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pagukal,  poOJOHaYaJIbHAA CTPYKTYpa,  (YHKIMOHAIbHAs rpynmna,
XapaKTEPUCTUYECKAS TPYNIa, 3aMECTUTEIb.

4. 3amecTuTenbHasi HOMEHKIIATypa:

a) (opMupoBaHHE Ha3BaHUN OPraHUYECKUX COCIUHECHHM MO HUX
CTPOEHUIO

0) HamMcaHue CTPYKTYPHBIX (hOPMYIT 1O HA3BAHUIO COCTMHEHUSI.

5. PaguxanbHO-QyHKIIMOHATbHAS HOMEHKJIATYpA.

6. IloHATHE O CTPOCHUH OPTAHUYECKUX COCTUHEHH.

7. Kondurypauuu 1 KoHGOpMaIUH.

8. CrepeoxuMuyecKkue U nepcrnekTuBHbIe (hopmysbl. [IpoekimonHbie
dbopmynbl Hetomena.

9. Kondopmanuu coemuHEHUI C OTKPHITON IENbI0. 3aciIOHEHHBIC,
3aTOPMOKEHHBIE u CKOIIIEHHBIE KOH(OpMaIu. Topcuonnoe
(mutuepoBckoe) u Ban-nep-BaanbcoBoe HanpsKeHuUs .

10. Kondopmanuu (kKpecio, BaHHA) UUKIMYECKUX COCIUHEHUI:
IIUKJIOTEKCAH U ero npou3Boanbie (1,3-muakcuanbHoe B3auMOICHCTBHE).

Ompadomka npakmuuecKux yMeHuil u HaeblKog

YupaxHeHus:

1. B cocTaB ropMOHa OKCUTOIIMHA BXOJUT aMUHOKHUCJIOTA U30JIEHIINH
CH; — CH, — CH(CH;)— CH(NH,)—- COOH. Hazosute ero no 3H MFOITAK
U YKOKUTE PYHKIMOHATIBHBIE TPYIIIIHI.

2. JIByXOCHOBHasi THAPOKCUKUCIIOTA — sI0J0YHAs uUMeeT (opMyy
HOOC - CH(OH) — CH2 — COOH. HazoBute ee mo 3H HIOIIAK u
YKOKHUTE PYHKIIMOHAIIbHBIE TPYIITIHI.

3. AMUHOKHCIIOTa METHOHUH CIIY’KUT UCTOUHUKOM METHJIBHBIX TPYIII
B OmocuHTeTHYecKuX mporeccax. Ero nazsanue no 3H UIOITAK 2-amuno-
4-metuntuoOyTaHoBass kucinotra. Hamumure CTpyKTypHYIO — (dopMmymy
METHOHMHA U YKAXUTE (PYHKITMOHAIBHBIE TPYTIITHI.

4. B kadecTBe MOJCTACTHUTENS MPOAYKTOB JiJisi OOJIbHBIX CaXapHbIM
TMa0eTOM  HCMOJb3yeTcss KcuiauT, HasbiBaeMmbli 1o 3H UIOITAK
neHtanneHtaoaom — 1,2,3,4,5. Hanumure  CTpyKTypHyO  (opMyity
kcrmTa. K kakoMy Kj1accy OH OTHOCHUTCS?

5. Jma  KpaTKOBpEMEHHOro Hapko3za mnpumensiercs 1,1,2,
TpUXJIOpPITeH. Hamuiure ero cTpykTypHyto GopMyily U YKaXKHUTE, K KAKOMY
KJIACCY OHO OTHOCHTCS.

6. IIpoMeXyTOYHBIM MPOAYKTOM B CHHTE3€ Dpsifa COSAUHEHUU
ciyxut akponenn CH, = CH — COH. HazoBure ero no 3H HoMeHKaType.

7. [IpuBenure CTpOEHUE KoH(pOopMaImii Kpeciia 3-
aMUIIOIMKJIOTEKCaHKapOaIbIeTHAA.

8. IlpuBeaute ctpoeHue KoHGOpPMANMK Kpecia IUKIOTeKCaHIroa-
1,3.

9. [IpuBenure CTPOECHUE KOH(popMaruii Kpecia 4-
(eHMTIUKIIOTeKCaHOoMa.

10. IlpuBenure ctpoeHue KoHpopmammii kpecna 1,2-gubpom-4-
METUJIUKIIOTEKCaHa

11. M3oOpazure B mpoekiusx Hpiomena koHdpopmaruo — 3-
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aMUHONPONAHTHOMA-1 1 JaiiTe UM SHEPreTUYECKYIO XapaKTEPUCTHUKY.

12. M3oOpasure B mpoekuusx Hpiomena koHdopmanuw 2-
XJIOP3TAHOJIA U JANTE UM SHEPIETUYECKYIO XapaKTEPUCTHUKY .

13. W3o0pasute B mpoekuusx Hepiomena koHdopmanuio 3—
MEpKaITONPONaHalsl U JAUTe UM SHEPTETUYECKYIO XapaKTePUCTUKY .

14. N3o0pa3ute B mpoekuusax HriomeHa koHbopmaluio 3TaHauoNa-
1,2 1 gaiite UM PHEPTETUYECKYIO XapaKTEPUCTHUKY.

15. M3oOpasure B mpoekuusx Hpiomena xkondopmaiuwo 3-
XJIOpIpONaHayid U AaiTe UM SHEPT€TUYECKYIO XapaKTEPUCTHKY.

16. MHzobpazute B mpoekuusx HpiomeHa koHpopMmaiuioo 2-
TUIPOKCUIIPOIIAHOBOM ~ KUCJIOTBI W JJalilTeé MM 3HEPreTHYECKYIO
XapaKTEPUCTUKY.

3aKiII0UNTeIbHAS YACTh 3AHATHS

- TMIO/IBEJICHUE UTOTOB 3aHSTHSI,

— BBICTABJICHUE TEKYIIIMX OLICHOK B YUEOHBIH KypHaT,

— 3aJlaHue JJI1 CaMOCTOATEIBLHOM MOATOTOBKY 00YYarOIINXCS
PEKOMEHYeTCS BBITIOJIHUTh 3ajiaHus: «PykoBOACTBO K J1abopaTOpHBIM
3aHATHUSIM 110 OMooprannyeckoi xumum». [lon pen. H.A. TrokaBkuHoi, M.,
1985, c. 26 Ne 1.3., 1.5.; ¢. 27 Ne 2.3.-2.5.; ¢. 30 Ne 3.1.-3.4.; ¢. 33 Ne 4.3 .-
4.5.

CpencrBa o0yuyeHus:
-MaTepHATbHO-TEXHUYECKHE (Mel, 00CKa).

Tema 2. Conpspkenne. InexTpoHHble 3 dexTrl. KuciaoTHeie 1 OCHOBHBIE CBOMCTBA
OPraHUYECKUX COCTUHEHUM.
Bua yueOHoro 3ansitusi 1abopatopHasi padbota

Heanb: [lonyunts 3HaHUS OO 3JIEKTPOHHOM CTPOCHHUM XMMHYECKUX CBSI3€H, BUAAX
COMPSDKEHUSI U AJEKTPOHHBIX A(pPeKTax, yMeTh UX HCIOJIb30BaTh JJIsl KaueCTBEHHOU
OIICHKH TEPMOJMHAMUYECKON YCTOWYMBOCTH, pPE-aKIIMOHHOW CIOCOOHOCTH UM CBOWCTB
OpraHUYEeCKUX COCAMHEHUH, B TOM YHCJIE OMOJIOTMYECKH aKTUBHBIX BEIIECTB. 3aKPEMHThH
3HaHUSI O KHCIIOTHO-OCHOBHBIX CBOMCTBAaX COCJWHEHUM Ha NPUMEPE OPraHUYECKUX
BEILIECTB U YMETh UX HCIOJL30BaTh MPU U3YYECHUU XUMHUYECKUX PEAKIUH, B TOM YHCIE,

MPOTEKAIOIIMNX B )KUBBIX OpraHU3Max.
Ili1an mpoBeaeHUs y4eOHOT0 3aHATHSA

DTanbl U COACPIKAHUE 3AHATHUS

Opranu3alMOHHBIA MOMEHT.
OOBsiBIICHUE TEMBI, 1SN 3aHSTHS.
MOTHUBALIMOHHBIA MOMEHT (aKTYaJIbHOCTh U3YUYEHUS TEMbI 3aHSATHSA)

BxoaHO#l KOHTPOJIb, aKTyaJIM3alUsAd OMOPHBLIX 3HAHMMN, YMEHMH,
HABBIKOB (mecmuposanue).

OcHoBHAast 4aCTh Y4e€0OHOI0 3aHATHSI.
3akpennenue meopemuuecko2o mamepuana
Bormpock! aiis paccMOTpeHust:
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1. Conpsskenue. Bunbl comnpspkeHuss (U U p,M).  DHEprus
COMNPSHKEHUSL.

2. CUCTEMBI C OTKPBITOW LENBIO CONPSKEHHUS.

3. CornpsiKEHHbIE CUCTEMBI C 3aMKHYTOMU 1EMBIO.

4. ApomatndHocTh. Kputepun apoMaTHYHOCTH.

5. ApOMaTHYHOCTHh apEHOB, HEOEH3OUJHBIX M TETEPOLUKIMUYECKUX
COEIMHEHUI.

6. buonoruuecku Ba)KHBIE COCIMHECHMUS, SIBJISTIOLLIAECST
COMPSHKCHHBIMU CUCTEMaMH (TTOp¢UH U JIp.)

7. BzammHoe BiusHHUE aTOMOB. VHIYKTHBHBIA W ME30MEPHBIN
3 PeKThI.

8. DOnekrpoHopoHopHbie (D) U anekTpoHOakenTopHbie (DA)
3aMECTUTENH.

9. KucJI0THOCTh M OCHOBHOCTH 110 bpeHncreny:

a) kinaccudukaius Kucior o bpencremy

0) gakTophl, BIUSIONIUE HA KUCIIOTHOCTh

B) KJIaccu(uKalisi oCHoBaHUM 1o bpencreny

T) akTopsbl, BIUAIONINE HA OCHOBHOCTh

10. Kucnotsl u ocHoBanus JIbtonca (caMOCTOSATENBHO)

Ompadomka npaKkmuqeckux yMeHuil u HA6bvlK08

YpaxxHeHus:

1. Comnpsixenue. Buabl conpsixenus (1, v p,m).

2. CucreMsl ¢ OTKPBITOM LENBIO conpsikeHUs. [Ipumepsr.

3. CucreMsbl ¢ 3aMKHYTOM 1ienbio conpsixeHusd. [Ipumepsl.

4. ApomatudHocTh. Kputeprun apoMaTuyHOCTH Ha TIpUMeEpe OEH30J1a.

5. OOocHoOBaTh, SBASETCS  JU  NUPUAMH  ApPOMATUYECKUM
COEJIMHEHNEM. DJIEKTPOHHOE CTPOEHUE MUPUIUHOBOTO aTOMa a30Ta.

6. OGOCHOBATH, SBJISIETCS JIM MUPPOJI APOMATUUECKUM COECTUHEHUEM.
DNEeKTPOHHOE CTPOEHUE MUPPOJIBHOTO aTOMa a30Ta.

7. B3anmMmHOEe BIHMSHHE aTOMOB. VHIYKTUBHBIA W ME30MEPHBIN
3¢ HEKTHI.

8. DIIEKTPOHOJOHOPHBIE U AJIEKTPOHOAKIIENITOPHBIEC 3aMECTUTENH.

9. Knaccuduxarus xkucior o bpencreny.

10. @akTOopHI, BIUSIONIME HA KUCIOTHOCTD.

11. Knaccudukanus ocHoBaHuit mo bpencreny.

12. @akTOophl, BIUSIIONIME HA OCHOBHOCTD.
4 3aKII0YUTe/IbHAS YACTh 3aHATHS:
— MOJIBE/ICHUE UTOTOB 3aHSTHS;
— BBICTABJICHHE TEKYIHX OIICHOK B YYCOHBIH KypHAT

CpencrBa o0yueHus:

-TUIaKTUUeCKUe:  TaOmuIbl (JIEKTpOHHBbIE J(PMEKTh 3aMECTUTENCH), CXEMBI
(kpuTepuH apoOMaTHYHOCTH Ha TIpuMepe OCH3071a, MUPHUINHA, TUPPOJIa),

-MaTepuaIbHO-TEXHUUCCKHE (Mesl, 00CKa).
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Tema 3. OOmme 3aKOHOMEPHOCTHM PEAKIMOHHOM CHOCOOHOCTH OPTraHUYECKUX
COEIMHEHN KaK XUMHUYECKasi OCHOBA UX OMOJIOTHIECKOTO (PYHKITMOHHUPOBAHUS.

Buj yueOHoro 3ansitusi 1aboparopHasi pabota

Heab: O3HaKOMHUTH CTYIEHTOB C OOIIMMH NPUHIMUIIAMH  PEAKIMOHHOU
CIIOCOOHOCTH OPTraHUYECKUX COCAMHEHMM, KaK XMMHUYECKOW OCHOBOW MX OHMOJIOTHMYECKOIro
(GYHKIIMOHUPOBAHUSA.

Ilnan npoBeaeHus1 y4eOHOT0 3aHATHSA

No OTanbl U COACP)KAHUE 3AHATHUS
n/n
1 Opranu3zaluOHHbIA MOMEHT.

OOBSIBIICHHE TEMBI, IIEITN 3aHATHA.
MoTHBAIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUCHUS TEMbI 3aHATHS )

2 BxoaHO#l KOHTPOJIb, aKTYyaJIU3ALUA ONOPHBLIX 3HAHUN, YMEHUIN,
HABBIKOB (mecmuposgarue).
3 OcHOBHas1 4aCTh Y4e0OHOT0 3aHATHS.

3akpennienue meopemuueckozo mamepuana

Bomnpocs! 17151 paccMOTpeHuUs:

1. OcHOBHBIE MOHATHUS - CYOCTpAT, peareHT, PEaKIIMOHHBIA EHTP.

2. Turbl peareHToB - JIeKTpoduIbHbIC, HYKJICO(hUIbHBIE.

3. MexaHu3Mbl peaKIni:

- peakuyu CBOOOJHOPAANKAIBHOTO 3aMEILIEHUS;

- p€aKLMK OKUCIICHUS;

- peaKIuu AMEKTPOPUILHOTO TPUCOCTUHEHUS U 3aMEIIICHHUS;

- peakuuu HYKICOPWIHHOTO 3aMEIICHUS W DIMMUHUPOBAHMS B
CIUpTax;

- peakiuu HyKJICOWUIHHOTO TMPUCOCTUHEHUS B albJerHIax M
KETOHAX;

- peakiuu HyKJIeo(PHIBHOTO 3aMeIIeHUs B KAPOOHOBBIX KUCIOTaX.

Ompabomka npakmuyeckux yMeHuil u HaeblK06

YnpaxxHeHus:

1. Hamumure cXeMbl W OMUIIMTE MEXaHW3M pEaklMM TUJpaTalyiu
(raJloreHUpoBaHMs,  THAPOTAIOTCHUPOBAHUS)  NPOIMEHa-2.  YKaXHTe
CTATUCTHYECKUA M JUHAMHYECKHA (haKTOpPbI, CTAJAUM TPOIlecca, MPUBEINUTE
COBPEMEHHYIO (DOPMYITUPOBKY MpaBuiia MapKOBHHKOBA.

2. Hanumwre cxembl W ONUIIUMTE MEXAHW3M PEaKUHUH TUJIpaTaluu
(rasmoreHupoBaHUS, TUAPOTraJIOTEHUPOBAHUS ) STUJIEHA. Ykaxure
CTAaTUCTHYECKUM M TUHAMHYECKUA (PaKTOPBI, CTaIUU TMPOIIecca, TPUBEIUTE
COBPEMEHHYIO (DOpMYITUPOBKY MpaBuiia MapKOBHHKOBA.

3. Hanummre cxeMbl W ONUIIMTE MEXAaHU3M  PEAKIUU
TUAPOTaJIOTEHUPOBaHUs  (TaJOTEHUPOBAHUS, THAPOTALUH) KPOTOHOBOM
(OyTeH-2-0BOM) KHUCIOTBL. YKaKUTE CTATUCTUYECKUM W JIMHAMHUYECKUN
(dakTopbl, CTaMu TMpolecca, MPUBEIUTE COBPEMEHHYIO (DOPMYIHUPOBKY
npaBuiia MapkOBHHKOBA.

4. Hamummure cXeMbl W ONWIIATE  MEXaHU3M  PEaKLUUH
raJioreHupoBaHusi OeHzona. [IpuBeauTe ypaBHEHHsI peakiuu 0Opa30BaHUS
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E+, cranuu peakuyu, Ha3BaHUs TPOTYKTOB PEAKIIUH.

5. Hanummre cXeMbl U OMUIINTE MEXAHU3M PEAKLINUN aJTKUIMPOBAHUS
OeH3zoia mpomeHoM B Kucioil cpene. [lpuBeaute ypaBHEHMsS peakLUU
oOpazoBanus E+, cranuu peakiiny, Ha3BaHUS MPOTYKTOB PEAKITUH.

6. HanuimmTe cXeMbl ¥ OMUIIUTE MEXaHU3M PEAKIIUU aATKUITUPOBAHUS
Oenzona  MomucteiM  MeTwioM. [lpuBeauTe  ypaBHEHUS — peaKIUH
oOpazoBanus E+, ctanuu peakiiuu, Ha3BaHUs MPOTYKTOB PEAKIUU.

7. HanummTe cXeMbl U OMUIINTE MEXaHU3M PEAKINN ANKUJIMPOBAHUS
OeH30J1a TPETUYHBIM H300YTHIIOBBIM CIIUPTOM B Kuciou cpexae. [IpuBeaute
yYpaBHEHHS peakuu oOpa3oBaHus E+, cragum peakmuu, Ha3BaHUSA
MPOTYKTOB PEAKIUHU.

8. Hanummre cxemy ©  ONMIIMTE  MEXaHW3M  PEAKLUHU
snumunupoBanus (E):

8.1. meruaporasoreHupoBaHus 2,3-IUMETHII-2-XJI0pOyTaHa;

8.2. IeruaporajoreHupoOBaHus 2-MeTuiI-3-xJ10pOyTaHa;

8.3. IeruaporaJioreHupoOBaHus 3-XJIOPIICHTAHA,;

8.4. neruaporaJioreHupOBAHUS 2-XJIOP-3-3TUIINCHTAHA,

8.5. IeruapoXJIIOpUPOBAHUS 2-XIIOP-3-3TUIITICHTAHA;

8.6. IEeruIpoXJIIOPUPOBAHUS 2-XIIOP-3-3TUJITICHTAHA;

8.7. meruapaTtanuu mpomnaHonia-2;

8.8. meruapaTtanuu 2-MEeTUIIponaHoia-2.

8.9. nerusiporaqoreHUpOBaHUS 3-METUII-2-XJI0pOyTaHa;

8.10. neruaporaioreHUupoBaHus 3-OpoM-2-METHIITNICHTaHa,;

8.11. gerugporanoreHMpoBaHuUs 2-MeTUII-3-XJIOpOYTaHa;

8.12. geruaparauuu 2-MeTUIOyTaHONIA-2;

8.13. neruapartaruu 2-MeTHJIOyTaHa,;

8.14. neruaparamuu 2-MeTUII-0yTaHoa-2;

8.15. permaparanuu 2-MeTHINEHTAHOA-3;

8.16. neruaparanuu 3-3TUINIEHTAHOJIA-3;

8.17. neruaparaimuu OytaHomna-2;

8.18. nmeruaparanuu 3-MeTusIOyaHosa-2.

4 3aKiII0UNTEeIbHAS YACTh 3AHATHS
— MOJIBE/ICHUE UTOTOB 3aHSTHS;
— BBICTABJICHUE TEKYIIINX OLICHOK B yUEOHBIH KypHAJL.

Cpeacrsa o0yvyenus:
- TUJIAKTUYECKUE: pa3IaTOYHBIN MaTepuan (BapuaHThl TECTOB).
- MaTCPUAJIbHO-TCXHUYCCKUC MCJI, TOCKA.

Tema 4. Peakiuu CcBOOOJHOPAAMKAIBLHOTO 3aMelieHus. Peakiuu OKHCIIEHUS.
Peakiiuu 35eKTpoUIBHOTO TPUCOCIUHEHUS U 3aMellleHus. Peakiuu HykJIeo(UIbHOTO
3aMENIEHUS U AIMMUHUPOBAHUS B CIUPTAaX.

Bua yueoHoro 3ansitusi 1abopatopHast pabota

Hean: IIpogomkuth GopMHUpOBaHUE 3HAHWK O MEXaHU3MaX XUMHYECKUX PEeaKIuil
(SR, SN). BeipaboTtaTh yMEHHE TPOTHO3MPOBATH PEAKIMOHHYI  CIIOCOOHOCTH
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yIJI€BOJOPOJIOB, B TOM YHUCIIE€ NMPUPOAHBIX COCJUHEHUH M JIEKApPCTBEHHBIX BEILECTB, B
3aBHCHMOCTHU OT 3JIEKTPOHHOTO CTPOEHUS U SJEKTPOHHBIX 3((HEKTOB 3aMECTUTENEH.
Ilnan npoBeaeHus1 y4eOHOIO 3aHATHSA

Ne Drtarbl ¥ coAepKaHUe 3aHATUS
n/n
1 Opranu3zaluOHHbIA MOMEHT.

OOBbsIBIEHUE TEMBI, LEJIN 3aHATUS.
MoTHBalIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUYECHHSI TEMbI 3aHATHS )

2 BXx0aHOiIi KOHTPOJIb, AKTyaJM3alUs ONMOPHBIX 3HAHWA, YMEHMHI,
HABBIKOB (mecmuposaHue).
3 OcHOBHas1 YaCcTh Y4e0OHOTI0 3aHATHS.

3axkpennenue meopemuuecKo2o mamepuaia

Bonpocs! 17151 paccMOTpeHHUS:

1. Sg. 'anorenupoBanue. BzaumoaencTBre ¢ KUCIOPOAOM.

2. buonoruyeckas poyib peakuui alKuIupOBaHUSI.

3. BuusHuMe »5IEKTPOHHBIX U MPOCTPAHCTBEHHBIX (PAKTOPOB Ha
PEaKIIMOHHYI0 CIIOCOOHOCTh COCTMHEHHUM B peakiusax Sy. Poib kucmoTHOro
KaTalunsa.

4. Peakuuu TuApOIM3a ralloreHOMPOU3BOIHBIX.

5. Peakiuu ankuJIMpoBaHUsI COIUPTOB, PEHOJIOB, TUOJIOB, CYJIb(PHUIOB,
aMMHaka ¥ aMuHOB. Poib KHCIOTHOro Kartanusza B Nu-3aMelleHue
TUAPOKCU-TPYTIIIBI.

OTpaboTKa NpaKTUYECKUX YMEHUN U HaBBIKOB

YnpaxHeHus:

. Hamummre cxXxeMbl M  ONUIIMTE MEXaHU3Mbl  PEAKIUN
OpoMupOBaHMs TIPOIMAaHa, 2-METWUJNpornaHa, 2-meTwiOyrana. HazoBute
IOJTy4YeHHbIE coennHeHus o 3H.

2. Hamummre cXeMbl M ONUIIATE MEXaHM3Mbl  PEaKIMi
XJIODUPOBaHUE LMKJIONEHTaHa, UUKIOrekcaHa. HazoBuTe mOJIy4eHHBIE
coenuHenus o 3H.

3. Hanummre cxemMy W ONUIIMTE  MEXaHU3M  PEAKIHH
CBOOOTHOPAAMKAIILHOT'O OKUCIICHUS OJIEMHOBON KHUCJIOTHI.

4. buonormyeckas  pojb  peakiuid  CBOOOJHOPAIUKAIBHOIO
OKHCJICHUSL.

5. HanumuTte cXeMbl ¥ ONUIITUTE MEXaHU3M PEaKIMHU Sy:

5.1. monmyuyenus quMeTuICynbGuaa, AMITHIAMUHA;

5.2. npeBpaienust 1-OpomOyTana B 1-meToKcHOyTaH;

5.3. B3aumogeiictBus 3-metuinOyrantuona-2 ¢ HCI;

5.4. srantnona ¢ HBr;

5.5. TpUATWIAMHUHA C STWIHMOAUIOM

5.6. MmeTunmoauaa ¢ BoaHbIM pactBopoMm KOH;

5.7. 2-MeTunnpomnaHosia-2 ¢ COJASHONW KUCTIOTOM;

5.8. mpomnen-2-ona-1 ¢ CONIHON KUCIOTOM;

5.9. ruaponuza OCH3UIXIIOPUIA;

5.10. B3auMoAeMCTBHSI HOJUCTOrO U30MPONUIIA C BOJAHBIM PACTBOPOM
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LIEJI0YH;

5.11. B3auMOJEHCTBUS TPETUYHOrO OpPOMHUCTOrO0 H300yTaHa C
BOAHBIM pacTBopoM NaOH;

5.12. B3aumogeiictBus 1-0poM-2-MeTHIOyTaHa C BOJHBIM PaCTBOPOM
LIEJI0YH

5.13.moy4enust OpOMHCTOIO 3THIIA U3 COOTBETCTBYIOIIETO CIIUPTA;

5.14. B3auMoAeNcTBUS TPETUYHOTO OPOMHUCTOrO M300yTHUIIA C E€AKUM
HaTpOM (BOJIHBIN pacTBOP).

6. Hanummmre ~ ypaBHeHHMe  peakuuum  0Opa3oBaHUs S-
aneHo3unMeTnoHnHa. O603HaUYbTE CyOCTpaT M pEareHT.

7. HanuiuTe ypaBHEHUE peaklUyd OMOCUHTE3a XOJIMHA U3 KOJIaMUHA
C ydactueM S-ajieHo3wIMeTHoHnHA. O003HaubTe CyOCTpaT U peareHT.

8. Hamummre cxembl M ONMIIATE MEXaHU3M pPEaKUUU THIpaTalyuu
TpeT. OyTHIIXJIOpUA.

9. Hammmmre CcXeMbl M ONHIIMTE  MEXaHU3M  PEaKLUu
B3aMMOJICHCTBUSL  2-XJIOPIPOINIAHOBOM KHUCJIOTBI C BOJHBIM PacTBOPOM
IIEJIOYH.

10. Hanmnmmre cXemMbl M ONUIIMTE MEXAHW3M PEAKUUU TPETUYHOTO
OYTHJIOBOTO CIIUPTA C XJIOPOBOZOPOJIOM.

3aK/I0uYuTe/IbHAS YacTh 3aHATHSA
- IIOABCACHUC NTOI'OB 3aHATHA,
- BBICTABJICHUC TCKYIINUX OLICHOK B y‘I€6HBII>'I KYpHaJ.

CpencrBa o0yueHus:
- TUJAKTUYECKUE: Pa3gaTOYHbI MaTepral (BaprHaHThl TECTOB).
- MaTepUATBHO-TEXHUUYECKHUE MEJI, TOCKA.

Tema 5. Peakuum HYKICO(PHIBLHOTO MPUCOSIUHECHUS B albJCTHIAX W KETOHAX.
Peakiiun Hyki1eo(hHIBHOTO 3aMeIIeHHs] B KAPOOHOBBIX KHCIIOTAX.

Py6exHb1il kKoHTposb Ne 1

Bup yyeoHoro 3ansatus jadbopatopHas padbota

Heab: [Ipogomxuts GpopMupoBaHHE 3HAHUK O MEXaHHW3MAaX XMUMHUYECKUX PEaKIIMA
(AN, SN y sp2-ruOpuan30oBaHHOrO atoma yriaepoza). M3ydntb OCHOBHbBIE XMMHUYECKHE
UMEIONINX BaXXHOE 3HAYCHHE B OHOJIOTHYECKHUX
cucremax. CchopmupoBaTh 3HaHHsS 3aKOHOMEPHOCTEH M OCOOEHHOCTEH B XHMHUYECKOM
CTPOCHHUU U TIOBEJCHUU KapOOHOBBIX KHCIOT. YMETh MCIOJB30BaTh MOJyYEHHbIC 3HAHUS

IPEBPALLCHUS OKCOCOEIWHEHU,

JUJTL IOHUMAaHUSI QaHATOTHUYHBIX PEaKIWi, MPOTEKAIOIIUX B OPraHu3Me.
Ili1an mpoBeaeHus y4eOHOT0 3aHATHSA

No Ortarbl ¥ cofepKaHue 3aHATHS
/1
1 Opranu3anMOHHBIA MOMEHT.
OOBbsBIEHNE TEMBI, LIEJIN 3aHATHUSI.
MoTHBALMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUECHHS TEMbI 3aHATHS )
2 BxoaHOM KOHTPOJIb, aKTyaJIu3alus ONOPHLIX 3HAHWH, YMEHUI,
HABBIKOB (mecmuposaHue).
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Py6esxHb1il KoHTposb Ne 1

OcHoOBHAast YaCTh Y4e0OHOT0 3aHATHS.

3akpennenue meopemuuecko2o mamepuana

Bormpocs! a1 paccMoTpeHus:

1. Peaknuu HyKI€O0(OUIHLHOTO MPUCOCAUHEHUS C YYaCTHEM Ti- CBSI3U
okcorpymnmbl C = O B anpJerujiax u KeTOHax ¢ BOJOM, CIUPTaMU, THOJIAMU,
aMUHAMH U UX MPOU3BOIHBIMHU.

2. BrmusHUE SIEKTPOHHBIX W TMPOCTPAHCTBEHHBIX (HaKTOPOB, POIH
KHCIIOTHOTO KaTanm3a. O0patuMocTh peakimii Ay. Mexanusm Ay.

3. 'uaponus aneraneii ¥ UMUHOB. MeXaHU3M peakiuil TUapOJIn3a.

4. Peakiuu anbA0JdbHOTO NpucoeanHeHus. OCHOBHBIN KaTaus.

5. ANbJI0JIBHOE paclICIUIEHUE, KaK peakiusi o0paTHas aiabJ0JIbHOMY
IPUCOETNHEHUIO.

6 buonornyeckoe 3HaUCHHE peakui Ay.

7. CTpoeHHe U peaklMOHHasi CIOCOOHOCTh KapOOKCHIIBHON TPYIIIIHI.

8. Peakmuu amunupoBanus (0Opa3oBaHHME AaHTUIPHUIOB, CIOXKHBIX
3(UpOB, CIOXKHBIX THUOA(UPOB, aMHUIOB), U OOpaTHBIE UM pPEaAKIUU
ruApoan3a. Poiabs KUCIOTHOTO M OCHOBHOTO KaTaju3a.

9. CpaBHUTENbHass  aKTUBHOCTh  AIWJIMPYIOIIMX  PEArcHTOB
(auruapuioB, KapOOHOBBIX KHUCJIOT, CJOXHBIX 3(QHUPOB,  CIOXKHBIX
THOA(PHUPOB).

10. Aunwundocdparel u  auunkopepmMeHTl A — NOPUPOIHBIC
MaKpO3Pru4ecKue alIMpyIolue peareHThl. bruonornueckas pojib peakuuu
alMIIMPOBAHUS.

11. Peaknum mo Tumy aibIOJIBHOTO IPUCOEAMHEHUS C YYaCTHEM
aneTuIKopepMeHTa A, Kak MyTb 00pa3oBaHUs YIIIEpOA-yIIEpOAHON CBSI3U.

Ompabdomka npakmu4eckux yMeHuil U HagblK08

YnpaxHeHus:

1. Onumwure »>JIEKTPOHHOE CTPOCHHE KapOOHWIHHOW TPYyMMbl U
PEaKIMOHHBIE LIEHTPBI B MOJIEKYJIE AJIbIECTUIOB.

2. Onumute Mexanu3M peakiuu AE o kapOOHUIIbHOM TpyTITie.

3. Hanuimre ypaBHEHHS peakiuii: OKUCIECHUE

- aMMHUAYHbIM paCTBOPOM OKCHJIa cepedpa popMmanbaeruaa, dTaHas;

- cyiabpaToM Menud B IIEIOYHOM Cpele 3TaHajs, HW30MacCisHOTO
albACTH]IA.

4. Boccranonenue OyTaHOHA-2 U 2-METHIINIPOTIAHATIS.

5. 'maparanus xnopaiis.

6. AJbI0IBHOE pacIlIeIIeHue cepuHa (2-amuHO-3-
TUIPOKCUIIPONIAHOBOM KUCIIOTHI).

7. OOpa3zoBanue yporpornuHa. IlpuBeaure ero CTPYKTYpPHYIO
dopmyny. KucnaotHeiii rugponus yporponuHa. HazoBute mNpOayKTHI
peaKIuu.

8. Hanmmmre cxeMy ¢ ONWIIMTE  MEXaHU3M  PEaKIUU
B3aUMOJICICTBUA:

8.1 DTaHang u NpornaHona;

8.2 IIponanans v 3TaHOJIa;

56




8.3 Dranans u OyTaHoa;

8.4 Dranans U 3TaHTHONA.
Ha3zosure nmpoayktel no 3H.

9. Hanummure cXxeMbl U OMUIINTE MEXAHU3MBI PEAKIIUNA 00pa30BaHUS:

9.1 Huxnuyeckoro moiyanerais 4-ruApoOKCUOyTaHAaIS;

9.2 [IMKAMYECKOTO MOIyaleTals S-TuIPOKUCIICHTAHAIIS.

10. Hanummre cxemMbl W ONHIIMTE  MEXAHU3Mbl  PEAKLIMMI
B3aUMOJICCTBHUS:

10.1 3-meTmOyTaHoHa-2 U TUAPOKCHIIAMHHA,

10.2 IIponanoHa 1 rUAPOKCUIAMUHA;

10.3 IIponanona u rugpasuHa.

11.HanmummTe cXeMbl M OTMUIIINTE MEXAaHU3MBI PEaKIInii 00pa30BaHU:

11.1 Oxcuma TUATHIIKETOHA;

11.2 Okcuma nponanas;

11.3 ®enunrunpaszona OyraHas.

12. Hamumwure cXeMy © ONUIIUTE MEXAaHU3M  aJBJOJIBHOW U
KPOTOHOBOW KOHAECHCALUU:

12.1 Dranans;

12.2 ITponanans;

12.3 Dranaisg u OeH3aIblIEeTHIA;

12.4 Tlponanaiist u GeH3aIbACTHIA.

13. Hanmummure cxeMy U ONMUIINTE MEXaHU3M PEAKIIUU 00pa3oBaHUs

13.1. CnoxxHoro a¢upa — dTHIaleTaTa

13.2. YkcycHoro anruapuja

13.3. AMua MacisiHOM KUCJIOThI

Hanumunre cxeMbl 1 OMUIINTE MEXAHU3MBI PEAKIUN THAPOJIN3a 3TUX
COCIMHCHUI:

14. Hanumwure cxeMy peakiud oOpa3oBaHUsl XJIOPAHTHUIPHUIA
IPONMKMOHOBOM KUCIOTHL. Hanuimre cxemy U ONMIINTE MEXaHU3M PEAKIUU
MOJIyYEHHOTO MTPOJIYKTA.

15. Hanummure cxembl 00pa30BaHUS HEIMOJHOTO U MOJHOTO aMHJIOB
[JIyTapOBOU KHUCIIOTHI.

16. Hanummure cxemy peakuuu

16.1. OobpazoBanus aneTmwinKoA (peakuuss  (GEepMEHTATUBHOTO
pacuieryieHus 3aMeleHHoro anetuiapoctdara KopepMeHToM A)

16.2. Drepudukanum, MpoOTEKAIOIICH B OpraHu3Me — 0Opa3oBaHHUC
alETUIIXOJIMHA.

16.3. Onumure MEXaHU3M PEAKIUU CIOKHOA(UPHOU KOHJIEHCAITUU
(oO6pazoBaHME aIeTOYKCYCHOTO d(hrpa UX ABYX MOJICKYJI dTUJIAIETATA).

17. Onummte 6uoposib KoA u anetnnKoA.

4 3aKII0YUTe/IbHAS YACTh 3aHATHS:
— MO/IBEJICHUE UTOTOB 3aHSTHSI,
— BBICTABJICHHE TEKYIHX OIICHOK B YY€OHBIH )KypHAJL

CpencrBa o0yueHus:
- IUJAKTUYECKUE: pa3aTOuHbIi MaTepuan (BapuaHTbl TECTOB).
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- MaTCpUAJIBbHO-TCXHUYCCKHUEC MCJI, 1OCKaA.

Tema 6. PyGexxubrit kouTposib Nel.

Buj yueOHoro 3ansitusi 1abopatopHasi pabota

Hean: KoHTposb 3HaHU 110 TPEIIECTBYIONIMM TEMAaM.
Ilnan npoBeaeHus1 yueOHOT0 3aHATHSA

Ne DTalbl ¥ coAepKaHUE 3aHATUA
/11
1 Opranu3zaluOHHbIA MOMEHT.
OOBbsBIECHIE TEMBI, IIEJIN 3aHATHUS.
MoTrBallMOHHBII MOMEHT (aKTyaJIbHOCTh U3yUEHUS TEMBbI 3aHSTHSI)
2 BxoaHOM KOHTPOJIb, AKTyAJIU3ALMsA ONOPHLIX 3HAHWN, YMEHHI,
HABBIKOB.
3 OcHOBHAas1 YaCTh Y4eOHOI'0 3aHATHS.
Py6esxHb1il koHTposib Nel (mepedensb BonpocoB npusnaraercs B @OC)
4 3akiouMTeIbHAS YACTh 3aHATHSA:
- HOIBEICHNE UTOTOB 3AHATHS;
— BBICTABJICHHE TEKYIIMX OLICHOK B y4EOHbIH )KypHaIL.

CpeacrBa o0y4yeHus:

JTUIAKTUYECKUE: pa3JaTOYHBIM Marepuan  (BapuaHThl  TECTOB),  TaOJMIIBI

(anexTpoHHbBIE AP (DHEKTHI 3aMECTUTETIEH ).
- MaTepHuaIbHO-TEXHUYECKHE: MeJ, JOCKa.

Moayas Ne 4. BHOJIOTMYECKM Ba)KHBIE KIIACCHI OPraHUYECKUX

buononumepsl U X CTPYKTYPHBIE KOMIIOHEHTBI

Tema 7. KapOoHOBBIE KUCTOTHI M X (DYHKIIMOHATBHBIC TPOU3BOIHBIE. JIUTIHIBI.

Bup yyeoHoro 3ansatus jadbopatopHas padbota
Hean: CdhopmupoBaTh 3HAHHMS CTPOSCHUS W XUMHUYECKHUX CBOHCTB OMBLIIEMBIX

JUNUAOB M MX CTPYKTYPHBIX KOMIIOHEHTOB /JIi HU3Yy4YEHUS CTPYKTYpPhl OMOJIOIMUYECKHX
MeMOpaH U MPOLECCOB JIMIUTHOTO 0OMEHa.

Il1an npoBeaeHUs1 y4eOHOT0 3aHATHSA

No DTanbl U coAepKaHUE 3aHATUS
I/
1 Opranu3anmuoOHHbIN MOMEHT.
OObsIBIICHHE TEMBI, LIETTU 3aHATHUA.
MoTHBAIIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUECHUS TEMbI 3aHATHS )
2 BxoaHOM KOHTPOJIb, aKTyaJIU3alMs ONOPHLIX 3HAHUN, YMEHMH,
HABBIKOB (mecmuposaHue).
3 OcHOBHAast YaCTh Y4€0OHOT0 3aHATHS.
3akpenienue meopemuuecKko20 mamepuana
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Bormpoch! asist paccMOTpeHus:

1. Jlumuael. Knaccudukanus munuaoB. OyHKITUN JIATTAOB.

2. Beicmme xupHBIe KapOOHOBBIC KHCIOTHI: TMaJIbMUTHHOBAS,
CTEapHUHOBAsA, OJIEMHOBAS, JIMHOJIEBASI, TMHOJEHOBAs, apaXxHUI0HOBAs, IEHTA-
U TeKCa-€HOBBIE UCIIOTHI.

3. [TIlepokcumgHoe okucieHHEe (PpParMEHTOB S>KUPHBIX KHUCJIOT B
KJIETOYHBIX MeMOpaHax. 3-OKUCIECHUE HACHIIIICHHBIX KUCIIOT.

4. ®ochomunuabl. Pocharuiapie KUCIOTh. PochaThIUIKOTAMUHBI
(xedamunbl), hochotumunceprsl, HochHaTHIUITXOIUHBI (JISTTATHHBI)

Ompabdomka npakmuyecKkux yMeHul U HA8blK08

YrpaxHeHus:

1.IlpuBenuTe cTpoeHHWEe BHYTpPEHHEH COMM M KOH(POPMAIIMOHHOE
CTPOEHUE OJIEMHOBOU KHCIIOTHI.

2. IlpuBenuTe KOHPOPMALIMOHHOE CTPOCHUE JTMHOJIEBON KUCIIOTHI.

3. IlpuBemute cTpoeHHE BHYTPEHHEM COMM U KOH()OPMAIIMOHHOE
CTPOEHUE JINHOJIEHOBOW KUCIIOTHI.

4. TlpuBenure KOH(MOPMAIIMOHHOE CTPOCHHUE apaXUJOHOBOM KUCIOTHI.

5. Hanmmmre ypaBHEHUS peaknAii:

5.1. PB-OxucneHuss HaCBIIIEHHBIX KHUCIOT (MaJIbBMUTHHOBOM U
CTEpPUHOBOM KUCIOT).

5.2. Ilepoxcumuoro okucnenus BIKK Ha npumepe onenHOBOM
KHUCJIOTBI.

5.3. OkucneHust 0JIeMHOBOW KUCHOTHI pacTBopoM KMnO4.

5.4 KecTKOro  OKHCIICHMS OJICMHOBOM  KHCJIOTBI  KHCJIOPOJOM,
COIPOBOXKIAEMOE TUAPOITUIOM.

6. Hanummure ypaBHEHUS! peaKnii:

6.1. 'unpupoBanus 1-onens-2-creponi-3-ITMHOOUI TIIMLEPUHA.

6.2.1'ngponn3s 1-nmambMHUTOUII-2-01E0WII-3-CTEAPONI TIULEPHHA.

6.3.I'magpupoBanue 1-TMHOOUII-2-IMHOJIEHOWII-3-0JICOUIT TIIULEPHHA.

6.4.  OOpazoBaHue dbocharuauidTaHOIAMUHA € y4acTHEM
MaJbMUTUHOBOM U apaxUOHOBON KHUCIIOT.

6.5. OmbuieHue ¢GocPaTUAUIXOIMHA C Y4aCTHUEM CTE€ApUHOBOW U
JIMHOJIEBOU KUCJIOT.

6.6. O6pazoBanue (ochaTuamicepuHa ¢ ydacTUeM CTEApUHOBOU U
JINHOJIEBOU KHCJIOT.

6.7. OmbuIeHUE |-TTaTEMUTOMII-2-0J1€0MII-3 -THHOJICHOM TJIUIICPUHA.

6.8. OwmbLieHHE GocdarumunTaHoIAMUHA C  ydacTueMm
MaJIbMUTUHOBOW U JIMHOJIE-HOBOM KHUCJIOT.

6.9. OOpazoBanue GochHaTuaUIXOIMHA ¢ YYaCTUEM CTEapUHOBOM U
JINHOJICHOBOU KHCJIOT.

6.10. OmbuteHHE PochaTuauiIceprHa ¢ y4acTUEM MaJIbMUTHHOBON U
apaxuI0HOBOM KHCJIOT.

6.11. O6pazoBanue pochaTuaniIxonnHa ¢ y9aCTHEM MATbMUTHHOBOMN
Y OJIEMHOBOW KHCIIOT.

6.12. Ombinenue gocharuauicepua ¢ yuacTUeM MaTbMUTHHOBOU U
JIMHOJIEHOBOM KHUCIIOT.
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4 3aka0YuTeIbHASI YACTh 3aHATHA:
- IIOABCACHHUEC NTOI'OB 3aHATHA,
- BBICTABJICHNC TCKYIIIUX OLICHOK B y‘lG6HBIﬁ JKYPHAJI.

CpeacrBa o0yuyeHus:
- IUJIAKTUYECKHUE: pPa3IaTOYHBIN MaTepuan (BapuaHThl TECTOB).
- MaTepUAIbHO-TEXHUYECKHE: MEJI, TI0CKA.

Tema 8. OMbUIIEMBIE JIUITHIBL.

Buja yueGHoro 3ansitus nadbopaTopHasi pabota

Heab: CdhopmupoBaTh 3HAHUS CTPOSHHS M XUMHUYECKHX CBONCTB OMBUISEMBIX
JUOUAOB M HMX CTPYKTYPHBIX KOMIIOHEHTOB I M3YyY€HHUS CTPYKTYphl OHMOJIOIMYECKHX
MeMOpaH M mpoueccoB JIUNUAHOrO obmeHa. CdopmupoBaTh 3HAHMS CHEUU(PUUECKUX
XUMHUYECKUX CBOMCTB OMBLISIEMBIX JIUIHIOB.

IL1an MpOBEACHUSA y‘lﬂﬁHOFO 3aHATHUA

Ne DOTanbl U COACP)KAHUE 3aAHATHUS
/11
| Opranu3anuOHHBIA MOMEHT.

OOBsiBIICHUE TEMBI, 1IETIN 3aHSTHSL.
MoTHBAITMOHHBI MOMEHT (AKTYaJIbHOCTh U3YYCHUS TEMbI 3aHATHS )

2 BxogHOH KOHTPOJIb, AKTyAJU3alUA ONOPHbIX 3HAHWM, YMEHUI,
HABBIKOB (mecmuposanue).
3 OcHOBHas1 4aCTh Y4eOHOI'0 3aHATHS.

3akpennienue meopemuuecKko2o mamepuana

Bormpocs! miis paccMOTpeHUS:

1. Helitpanbuble mnunuael. EcTecTBEHHbIE JKHpPBI KaK CMECh
TPHUALMIITIUIIEPHUHOB.

2. OCHOBHbIE TIPUPOJHBIC BBICIINE >KUPHBIE KUCIOTHI, BXOJSIIUE B
COCTaB JIMMUIOB. TAJIbMUTHHOBAS, CTEAPUHOBAsS, OJICMHOBAS, JIMHOJIEBAs,
JMHOJICHOBAs, apaXHIOHOBASI.

3. TlepokcugHoe oOKucIeHHE (PPAarMEHTOB IKUPHBIX KHUCIOT B
KJIETOYHBIX MeMOpaHax. 3-OKUCIICHNUE HACHITIICHHBIX KUCIIOT.

4. ®ochomumuapl. Docharugubie KucaoThl. DochaTUAMIKOIAMUHBI
(xedamunbl), ¢ochoruamncepunnl, GHochaTUAUIXOMUHB (JCIUTHHBI) —
CTPYKTYpPHBIE KOMITIOHEHTHI KJIETOUHBIX MEMOpPaH.

Ompabomka npakmuuecKux yMeHuil u HagblKog

Jlaboparopnas pabota

OmnbiT 1 PacTBOpUMOCTS KHpa

Marepuajibl U peakTuBbl. ['OBSKbE Cajno, PacTUTEIBHOE MAcIo,
cnupt, Oenzon, xmopodopm. IlltatuB ¢ mpoOupkamm u TpoOKaMu st
IPOOUPOK, BOASTHAS OaHsI.

Xox pabotrbl. B uyerhipe npoOHMpKM TOMEIIAIOT KyCOUeK calia
pa3MepoM CO CIIUYEUHYIO T'OJI0BKY. B mepByio mpoOupKy 100aBISIFOT 2 M
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BOJIbl, BO BTOPYIO - 2 MJI CIIUPTA, B TPETHIO — 2 M1 O€H30J1a U B YETBEPTYIO —
2 ma xsopodopma. CMech B MpOOMpPKaX XOPOIIO BCTPSIXUBAIOT, OTMEYas
HaOJto1aeMble  M3MEeHeHHs. Pe3ynbpTaThl 3amuchiBalOT B KypHaI. OnbIT
MOBTOPSIIOT C PACTUTEJIBHBIM MacjoM (B3sATh 5-7 Kamenb Macia). B nepBoi
npobupke o0pa3yercsi HeCToKasl, OBICTPO paccIanBaloIasiCs SMYIbCHS, BO
BTOPOM — MYTHBIA PacTBOp, YTO YKa3bIBAET Ha IUIOXYK) pPacCTBOPHUMOCTH
Macia B CIOHUPTE, B TpPEeTbell U UETBEpTOM mpobupkax oOpa3yroTcs
MIPO3payHbI€ PACTBOPBHI B pe3yJbTaTe XOPOILIEH pacTBOPHUMOCTH Macia B
Oen3oie u xjopodopme.

Omnpbit 2 IIpoda Ha rianuepuH

Martepuajgbl M PpeakTHBbI. [O0OBSKbEe cano, KPUCTAJUIMYECKUU
KHSO, i 60opHast kKucnoTra, aMMHAYHBINA pACTBOP a30THOKHCIIOTO cepedpa
AgNO;, cyxasd npoOupka, CHUPTOBKA.

Xox pabGorbl. HeOonblioil Kycouek TrOBSKBEro cajla CMellaTh C
kpuctammyeckuM KHSO, nunu OOpHOM KHCIOTOH, BHECTH CMECh B CYXYIO
NpoOUpKY U HarpeTh Ha MiamMeHu ropeniku. [lpu stom Habmogaercs pe3kuit
CBOEOOpa3HbIi 3amax akposienHa. B Bwiiensrommecs U3 nNpoOUpKU Mapsl
BHECTH OyMaXKy, CMOYEHHYIO aMMHAyHbIM pPAacTBOPOM a30THOKHCIIOTO
cepeOpa. bymaxka uyepHeeT B pe3yJbTaTe€ BOCCTAHOBICHUS AKPOJIEUHOM
cepeodpa.

OmnpbiT 3 [Ipo0a Ha HeHACBIIIEHHBbIE )KUPHbIE KHCJIOTHI

Martepuajbl W peakTHBbl. PacTUTelbHOE Maciio, CHOUPTOBOM
pacTBOp Moma, KpaxMajibHBIA KieWcrep, OpoMHas Bojaa, INTaTUB C
MpOOMpPKaMH, MUMETKH.

Xoa padorel. K cmecn 1 M pactutenbHOro macia u 1 mMia Boabl
no6aBuTh 2 Karuim CIIUPTOBOTO  pacTBopa  Hoja. [Tocne
HEMPOJOJDKUTENBHOTO BCTPSIXUBAHUS COACPKUMOE MNPOOUPKUA MPOBEPUTH
Ha peakuudio C KpaxmajoMm. PacTBop Kpaxmana HE JaeT CHHETO
OKpAILIMBAaHUSI, TO €CTh HE OOHAPYKUBAET MPUCYTCTBUSI CBOOOIHOIO Hoa.

K 1 mn pacturensHOro mMacia 100aBUTh HECKOJIBKO Karelb OpOMHOM
Bo/bl. Boma obeciiBeunBaercs.

OnbIT 4 OMBLIIEHHE §KUPOB B BOJIHO-CIIUPTOBOM pacTBOpe
1IeJIOYH

Marepuansl u peaktuBbl. Xup, 15%-Hblli cnMpTOBON pacTBOp
IIEJI0YH, HACKHIIICHHBIN pacTBOp moBapeHHOU comu. [Ipobupka, cTekIsTHHAsS
najgoyka, mpooka ¢ TpyOKO-X0JIOAUIIBHUKOM, BO/IsIHAs OaHs.

Xox paGorel. B npoOupky moMecTuth 2 T ®Upa U OPUIUTH 6 MII
15%-Horo cnupToBOro pactopa menoud. Ilepemeniate CMeCh CTEKISIHHOM
Najo4yKoi, MNPOOUPKY CO CMEChIO 3aKpbhiTh MPOOKOH C TpyOKOM-
XOJIOIUJILHUKOM, TTOCTaBUTh B BOJIIHYIO OaHIO M Harpesarh 12-15 MUHYT A0
kureHusd. OMBUIEHHE BECTH N0 TeX IMOp, MOKa KHUAKOCTh HE CTaHET
OJTHOPOJHOM.

Jlia ompeneneHrs KOHLA OMBUJICHUS HAJTUTh B MPOOUPKY HECKOJIBKO
Karenab MOJydYeHHOW cMecH, J00aBUTh 6 MJI BOABI M HAarpeBaTh PacTBOP.
Ecnu B3dTas cmech pacTBopsieTcsl B BOZie, O€3 BBIJCICHUS Kamellb )XKUpa, TO
OMBIJIEHME MOKHO CUMTaTh 3aKOHYEHHBIM. Eciii B pacTBOpe €CTh Karlid
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AKHUPA, TO CMECh MPOJIOKUTh HArpeBaTh Ha BOASHON OaHe €Ile HECKOJbKO
MHHYT.

K momydyenHoil rycToi *XUAKOCTH JO0aBUTH HACHIIICHHBIM pPacTBOP
NaCl. XXuakocTs MyTHEET W BBIACISICTCS CJIOM Mbljia, BCIUIBIBAIOIIMA Ha
MMOBEPXHOCTb.

OmnbIT 5. 'mapoM3 cIUPTOBOr0 pacTBOpa MbLIA

Marepuanbl M peakTuBbI. XO34MCTBEHHOE MBbUIO, OTaHOJ,
denondraneun. [Ipobupka, cTekIsIHHAS MAJOYKA, TUTIETKA.

Xoa paborbl. B mnpoOupky MNOMECTHUTh HEOOJBIION KyCOYeK
XO3SUCTBEHHOTO MbUIA, J00aBUTH S5 Kamedab OJTaHoja U 1 Kario
denondranenna. [lepemermarb cMech CTEKISIHHOM mnanoukoi. CMech He
OKpAIlIMBAETCS, YTO YKa3bIBAE€T HAa TO, YTO MBUIO HE COJEPKUT CBOOOJIHOM
LIEJI0YM M UMEET PEaKLMIO Cpelibl, OJU3KYI0 K HeHTpasibHOH. J[o6aBuTh 10
Kareyb BOJbI K coJiepkuMomy npooupku. Ilocne qoGaBineHust BOJIbl CMECh
OKpAIlIMBAETCSI B MAJIMHOBBIN LBET, MHTEHCUBHOCTh OKPAIIMBAHUSI 3aBUCUT
OT KOJM4YECTBa MNpwinBaeMon (Mo kamisiM) Bonbl. ClieoBaTeNbHO, MpU
N00aBICHUM BOJABI TMPOUCXOJIUT THUAPOIU3 «MbLIa» C OOpa3oBaHHEM
CBOOOIHOW WIENOYM, Onaromapss 4eMy HIPOUCXOJUT H3MEHEHUE OKpPACKU
dbenondranenna.

4 3aKiII0UNTe/IbHAS YACTh 3AHATHUS
- IIO/IBEJICHUE UTOT'OB 3aHSTUSI,
— BBICTABJICHUE TEKYIIMX OIIEHOK B YY€OHBIH KypHAJL

CpencrBa o0yueHus:

- TUJAKTUYECKUE: Pa3gaTOYHbI MaTepral (BaprHaHThl TECTOB).

- MaTepUabHO-TEXHUYECKHUE: MeJ, J0CKa, JabopaTopHbIC CTOJBI, mpooupku (20
IIT.), ITATUBBI JJI1 NPOOUPOK (5 1IT.), cOUpTOBKA (5 IIT.), AepKaTensb Juisk TpoOupok (5
IIIT.); CKJISTHKHU C PEaKTHBAMH: BOJIAHAS OaHs.

*PeaktuBbl: ['oBsikbe cano 10 T, pacTuTenbHOE Macio, 6eH30:1, XJI0podhopM ITAHOI
nmo 10 mn Ha paGoumii cToJ; BOAHBIN pacTBOp deHona 5 mir; kpuctamudeckuit KHSO,
Wi OOpHas KMCJIOTa, aMMHAYHBINA PacTBOp a30THOKHUCIOro cepedopa AgNO;mo 1 mi Ha
paboumii cTom; pacTBOp amerara HaTpus mo 10 M Ha pabouyuil CTOJN; CIUPTOBOM PacTBOP
foma, KpaxMalbHBIA KielcTtep, OpoMHas Boma mo 5 Mia Ha paboumii ctoi; 15%-Hbri
CIUPTOBOM pacTBOpP WIEJIOYM, HACBHIIIEHHBIM pacTBOp MOBapeHHOM COMM MO 5 MJ Ha
pabounii ctoxn; ¢peHondTanend 5 Mi; IMCTUIUTUPOBaHHAs Boja 1o 50 mut Ha pabodunii CTOJI.

*Pacuer paboueil MOCy/bl U PEAKTUBOB MPOU3BENCH Ha S5 paboumx Tpymnm mo 2
YEJI0BEKa B KAXKIOM.

Tema 9. YreBobI: MOHOCAXAPHU/IBI.

Bup yyeoHoro 3ansatus jabopatopHas padbota

Hean: ChopmupoBaTh 3HAHUS CTEPCOXUMHUUYCCKOTO CTPOCHHUS TayTOMEPHBIX (opM
U BOKHEUIIMX CBOWCTB MOHOCAXapHUIOB KaK OCHOBY JJi MOHUMAHUS UX MPEBPAIlCHUN B
OpraHu3Me.

Ilnan npoBeaeHNs y4e0HOT0 3aHATHSA

| No | OTanbl U COACPKAHNUE 3aHATUS
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/11

1 Opranu3anuOHHBIA MOMEHT.
OObsIBIIEHHE TEMBI, LIETTU 3aHATHUA.
MoTHBalIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUYECHHS TEMbI 3aHATHS )
2 BxoaHOH KOHTPOJIb, AKTyaJU3alUusd ONOPHbIX 3HAHUM, YMEHUI,
HABBIKOB (mecmuposanue).
3 OcHOBHas1 4aCTh Y4e0OHOI0 3aHATHS.

3akpennienue meopemuuecko2o mamepuana
Bonpock! a1 paccMOTpeHHUS:

1.  Monocaxapunasl. Knaccuduxarms.

2. Crepeonzomepusi MoHocaxapusoB. D- u L-cTepeoxumuueckue
psabl. OTKphITHIE U UKIWYecKue (popmbl. Dopmyiibl Ouiiepa u Gopmysibl
Xeyopca.

3. Crepeonzomepus MoHOcaxapu0B. DypaHO3bl U MUPAHO3BI; O,
B -aHOMEpHI.

4. Crepeousomepuss MoHocaxapuaoB. Llukiio-okcorayTomepus,
KOH(pOpMaIHs MUPAHO3HBIX (HOPM MOHOCAXAPHUIOB.

5. Crpoenue HanboJiee BaXKHBIX Mpe/ICTaBUTENEH MeHTo3 (prbo3a,
KCWJIO3a, J1e30Kcupubo3a), rekco3 (IVII0OKO3a, MAaHHO3a, TajakTo3a,
bpykTO3a).

6. CtpoeHrne OKCHUKapOOHWJIBHBIX U  IUKIWYECKUX  (opM:
TJIFOKO3aMUH, MaHHO3aMUH, TaJJaKTO3aMUH.

7. SN 'y aHOMEpHOro IIeHTpa B M[HKIMYECKHX (opmax
MoHocaxapunoB.  @Docharer  MOHOCaxapuOB. AnunupoBaHue
aMHHOCAXapoB.

8. OkucneHne MOHOCaxapuJ0oB. BoCCTaHOBUTENBHBIE CBOWCTBA
anpa03. | TMKOHOBBIE,  TJMKApOBbIE,  TJIIOKYPOHOBBIE  KHCJIOTHI.
ACKOpOMHOBAsI KUCJIOTA.

9. Boccranosnenne MoOHOCaxapuI0B: KCUIIUT, COPOUT, MAaHHUT.

10. BzaumornpeBpaieHus anbao3 U KeTo3. Peakuuum anbIoiabHOTO
TMIIA B Py  MOHOCAaXxapuaOB:  albJO0JbHOE  TMPHUCOEAUHEHHE

OUTUIPOKHUCAIIETOHA K  TJIUMUEPUHOBOMY  lIbJIETHAY,  aJlbJI0JbHOE
paciiernieHue GpyKTO3bl.

Ompabdomka npakmuyecKkux yMeHuil u HaeblK06

Jlaboparopnas pabota

OnbiT Ne 1 JIoka3aTeJibCTBO HAJTMYMS THAPOKCWIBHBIX I'Pynn B
rJII0KO03e

Marepuansl U ob0opynoBanue: PacTBop TIUIIOKO3bI, 2 H pPAacTBOp
ruapokcuaa Harpus, 0,2 H pactBop cynbdara menu. [Ipodupka, nmuneTku.

Xonx padorbl: B mnpobOupky BHectn 5 kanenb 0,5 % pactBopa
rmoko3bl U 10 kanens 2 H pacTBOpa ruapokcuaa Hatpus. K nosydueHHOM
cmecu nobaButh S5 kamens 0,2 H pactBopa cyinbdara Meaw.
OOpazoBaBiieiics BHayajle OCaJOK TroiayOoro 1BeTa HEMEAJICHHO
pacTtBopsieTcs U o0pa3yeTcs MpO3padHblil pacTBOp caxapara MEAU CHUHEro
nBera. PacTBopeHuWe TruApOKCHIAa MEAM YKa3blBa€T HAa  HAJIU4YUe
TUIPOKUCIIBHBIX TPYII B [IIHOKO3€.
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[1omy4eHHBIN PaCTBOP COXPAHUTH ISl CIIETYIOLIErO OIbITA.

OmnbiT Ne 2 Oxkucienne riaw0ko3bl ruapokcuaom meau (I) (mpoda
Tpommepa)

Marepuanbl 1 000pyI0BaHHME: TTOJIYUYEHHBIN B MPEIBIAYIIEM OMBITE
pacTBOp caxapaTa MeIu, TUCTUIUIMpoBaHHas Boja. [IpoOupka, cnupToBKa,
JieprKaTeltb JJ1s1 IPOOUPOK (BoAsHAs OaHs).

Xoa pa6orbi: K yacTu mMOJSy4eHHOrO B TMPEABIAYLIEM OIBITE
HIEJIOYHOMY CUHEMY pacTBopy caxapara Meu 100aBUTD
JUCTUILTUPOBAHHON BOJBI, YTOOBI BBICOTA CJIOSA XKUAKOCTH Oblia 20 MM.
Harpets npoOupky Ha miamMeHu COUPTOBKU (MM MOMECTUTH HA BOJSIHYIO
0aHI0) Tak, 4YTOOBI HarpeBajgach TOJIBKO BEPXHSS YAaCTh PACTBOPA, a HUKHSIS
ocraBasiach uisi KOHTpois. CopepKMMOe BEpXHEW 4YacTh NPOOUpPKHU
OKpalIMBaCTCs B 3€JICHO-)KEITHIA LBET, MEPEXONSAIIMM B KHPIHYHO-
KpacHbIl, a 3areM B 4epHO-Oypblil. BHauane BbImagaer *enTbll OCaqOK
BciencTBue oopazoBanus CuOH, a 3arem uepHbIil ocanok okcuaa meau (I).
OOHOBpPEMEHHO C TIOCTEIIEHHBIM BOCCTAaHOBJIEHHUEM THAPOKCHIA MENH,
POUCXOJIUT OKUCIICHHUE TJIIOKO3bI C 00pa30BaHUEM IITFOKOHOBOM KUCIIOTHI

OnpIT Ne 3 Peaknusi CesiuBaHOBa Ha PPYKTO3Y

Martepuannl u o6opyaoBanme: 1% BoaHbBIN pacTBOp GpyKTO3bI, 5%
BOJHBIN PacTBOp pe30pLUHA, KOHIIECHTPUPOBAHHAS COJISIHAS KUCIIOTA.

Xox padorel: B npoOupky BHecTH 5 kanenb 1% BOAHOTO pacTtBopa
bpykTo3bl, 5 Kanenb 5 % BOJHOIO pacTBOpa pe3oplMHA U 1-2 Karuiv KOHII.
COJISIHOM KucHoThl. CoaepKUMoe MPOOMPKH OCTOPOKHO HArpeTh 10 Havasa
KUIEHUS, HE JIOMyCKasl 3aKUMaHus KUAKOCTH. DpyKTO3a Mpu HArpeBaHUU C
COJIIHOM KHMCJIOTOM U pEe30PLIMHOM JAeT BUITHEBO-KPACHOE OKpAIlIMBaHUE (B
KPacCHBIN I1[BET OKpAIlleH MPOAYKT KOHACHCAINU pe3opiinHa ¢ Gypdyposiom,
o0pa30oBaBIIUMCS U3 (PPYKTO3bI).

4 3aKII0YUTeIbHAS YACTh 3aHSATHS:
— MOJBEICHUE UTOTOB 3aHATHS;
= BBICTABJICHUE TEKYIIMX OIICHOK B YUE€OHBIH KypHAJL.

Cpeacrsa o0y4yenus:

- IUJIAKTUYECKHUE: Pa3IaTOYHbIN MaTepual (BapuaHThl TECTOB).

- MaTepuaTbHO-TEXHUUYECKHUE: MeJI, J0CKa, J1abopaTopHbIe CTOJbI, mpobupku (20
IIT.), IITATUBBI JJI1 MPOOUPOK (5 MIT.), cIUpTOBKA (5 MIT.), IepKarensb sl TpoOupok (5
IIIT.); CKJISIHKYU C PEaKTHBAMH: BOJITHAS OAHSL.

*PeakTuBbl: PacTBOp TIIOKO3bI, 2 H pacTBOp THApokcuaa Hatpus, 0,2 H pacTBOp
cynbdara meau o 10 ma Ha padouwmii ctoi; 1% BOIHBIN pacTBOp PPYKTO3bI, 5% BOIHBII
pacTBOp pe30plLIMHA, KOHUEHTPUPOBAHHAS COJIIHAS KHUCJIOTa MO 5 MJ Ha pabouuid CTOI;
BOJIa IUCTHIUTMpOBaHHas 1o 50 mi1 Ha pabouuii CTOJ.

*Pacuer paboueil Mocylbl U PEaKTUBOB NPOM3BEACH Ha 5 pabouux rpynmn mno 2
yeJIoBeKa B KaXKJOMU.

Tema 10. YriieBoabl: 11- U NOJHUCAXapUbI.
Bup yyeoHoro 3ansatus jabopaTopHas padboTa
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Heab: CdopMupoBaTh 3HAHUS MPHUHIUIOB CTPOCHUS M OCHOBHBIX CBOMCTB
IMCAaXapuJIOB U TOJHMCAXapUJOB KaK OCHOBY Ul TOHUMAaHUS MX  OMOJIOTMYECKUX
¢ynkuuit. CdopMmupoBaTh 3HAHUS MPUHLMIIOB CTPOCHHS U OCHOBHBIX CBOWCTB
aucaxapusoB M nonucaxapunoB. [lomyduuTs mpencTaBIeHME O B3aMMOCBSI3U
IPOCTPAHCTBEHHOI'O CTPOEHMsI YIJIEBOAOB AM- U IOJIMCAXapUA0B C UX OMOJIOIMYECKHMU
(GyHKIUAMMU.

Il;1aH npoBeaeHUs Y4eOHOI0 3aHATHSA

Ne Drtarbl ¥ coAepKaHue 3aHATUS
/11
| OprannzaniuOHHbII MOMEHT.

OOBbsBIECHIE TEMBI, IIEJIN 3aHATHUSI.
MoTHBaIMOHHBIA MOMEHT (AKTYaJIbHOCTb U3YUYEHUS TEMbI 3AHSTHSI)

2 BxoaHOH KOHTPOJIb, AKTYAJU3alUA ONOPHbIX 3HAHWM, YMEHUI,
HABBIKOB (mecmuposaHue).
3 OcHOBHAas1 YaCTh Y4eOHOI'0 3aHATHS.

3akpennenue meopemuuecKo2o mamepuania

Bormpocs! a1 paccMoTpeHUsI:

1. Jucaxapunpl:  ManbTo3a, Jakrto3a. (CTpoeHue, LHKIIO-
OKCOTayTOMEPHSI. BoccranoBu-TenbHbIe CBOMCTBA. ['upponwms.
Kondopmarmonnoe ctpoeHre MaibTO3bI.

2. Jucaxapuapl: 1emioomnosa, caxapos3a. Ctpoenue. [{ukimo-okco-
TayTOMEpPUSI U  BOCCTA-HOBUTEJIBbHBIE  CBOWMCTBA  IE€JUIOOMO3BI, €€
KoH(pOopMaIMoHHOE cTpoeHue. ['uaponus nucaxapuaos.

3. [Tonucaxapunpl. ['oMomnonnMcaxapuipl: Kpaxman (aMWiio3a u
aMUJIOTIEKTHH ), TJIMKOTeH, fekcTpaH. [lepBuunas crpykrypa. ['uaposnus.

4. ['omononucaxapusl. [TexTuHBI (monurasakTypoHOBas
kucnota). [{emmonoza. Ilep-Buunas crpykrypa. ['mapomams.

5. I'erepononucaxapumpt: THaTypOHOBAs KHCJIOTA,
xoHapoutuHcynbdarel. [lepBudHas CTpyKTypa. [IpencraBnenue o
CTPOEHUU TEIapuHa.

6. dochomunuap. ®ochatuanbie KHUCJIOTHI.
dochaTuaUIKOTAMIHBI (kehanuHbI), doc-potuamicepunsi,

dbochaTuaAMITXOTUHBI (JICIIUTUHBI )

Ompabdomka npakmuyecKkux yMeHuil u HaeblK06

Jlabopatopnas paborta

OmnsiT Ne 1 BoccTanaBiauBaoias crnocoOOHOCTh JIAKTO3bI

Marepuanbl u obopynoBanue: 1%-Hblid pacTBOp JakTo3bl, 10%-
HBI PacTBOp THAPOKCHAA HaTpusi, 2%-HBI pacTBOp cynbdaTa MEIu.
[IpoOupka, cnupToBKa, AepKATENb sl MPOOUPOK (BOISTHAS OaHs).

Xox padorbl. Buectu B mpobupky 1 karmmo 1%-Horo pactBopa
nakTo3sl, 4 xamm 10%-HOro pacTBopa THIpPOKCHIA HATpuUi M J00aBUTH |
kammo 2%-Horo pactBopa cyibdara menu. OOpaszyrommiics Toixyooun
ocaiok Cu(OH), npu BCTpAXUBAHUM MPOOUPKH PACTBOPSETCS, 00pa3yeT
MpO3payHblii CHHMH pacTBOp KOMIUIeKcHOH comu Cu’ ¢ JTaKTO30M.
JloGaBuTh miisi pa30aBieHUS] HECKOJIBKO Kamelb BOJBI JO BBICOTHI CIIOS
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xuakoctd 20 MM. OCTOpPOKHO HarpeTb NPOOUPKY (A0 KUIIEHHS) Hal
IUIAMEHEM CIHMPTOBKM TaK, YTOObI HArpeBajoCh TOJIBKO BEPXHSS YacTh
pacTBOpa, a HIKHAS 4acTh OCTaBajach At KOHTpois. [lpu HarpeBanuu
LBET BEPXHEWN YaCTU pacTBOPA MEPEXOIUT B KUPIHUYHO-KPACHBIN IBET.

OnsiT Ne 2 OTcyTcTBHE BOCCTAHABJIMBAKIIEH CIOCOOHOCTH Y
caxapo3bl

Marepuaiasl u odopynoBanue: 1%-Hblii pacTBOp caxaposbl, 10%-
HBI PAacTBOp THUApOKCHAA HaTpusi, 2%-HBIA pacTBOp cCynbdaTa MeEIH.
[Ipobupka, cnupTOBKa, AepKaTeNb A7 MPpoOUPOK (BoAsHas OaHs).

Xox paborbl. Baectn B mpoOupky 2 kamiud 1%-HOTo BOJIHOTO
pactBopa caxapo3bl, 10 kamenb 10%-HOro pacrBopa ruapoKcuja HATpus,
no0aBuTh 1s pa3zbasieHuss 10 kanenb Boabl W MpuOaBuTh 2 Karm 2%-
HOro pactBopa cyibdara wmeau. OOpaszyercs MNpoO3payHbI pacTBOp
kommiekcHoit comn Cu” ¢ caxapo3oit. OCTOPOKHO HarpeTh NPOOUPKY Haj
IJJaMEHEM CIUPTOBKHM, HE JOIMYyCKas KUISYeHHs >kujakoctu. Okpacka
pacTBOpa HE U3MEHSETCH.

OmnbIT Ne 3 Peakuuu kpaxmasa

Marepuansl 1 000pyI0BaHHE: KpaXMaJl, STHJIOBBIA COIUPT, PACTBOP
flona B HOAMCTOM KajuM, pa30aBJIEHHBIH pacTBOp ILIEJIOYH, PACTBOP
CEpPHOKHCIION Meau, cTakaH win koinda V=100 mu, npoOupku, BoAsHAs
OaHsl.

Xoa pa6orel. Okono Ir cyxoro kpaxmana B30QJITBIBAIOT € 5-6 M
BOJIbI, BBUIMBAIOT CYCIIEH3MIO Kpaxmana B 50 Mi BOIbI, HarpeToud 10
KUIEHUSI B CTakaHe uiu Koibe. OOpasyeTcs MouTH MPO3paydHblid, Clerka
ONAJIECHUPYIOIINI KpaxMalbHbIN KIEHCTED.

OxJ1auB pacTBOP, MPOBOJAT C HUM CIEIYIOIINE PEAKLIUU.

A. K 1-2 mi pactBopa kpaxmalia J0OaBJISIOT KaIllll0 pacTBopa Hoja.
[Tony4eHHYI0 TEMHO-CHHIOK KUAKOCTh HarpeBaroT. OKkpacka Mcue3aeT, HO
Y OXJIAXKJACHUH CHOBA MOSIBIISETCS.

b. dpyryto mpoOy pactBopa kpaxmana (1-2 mur) cMemuBaroT ¢ 1 mi
cnupta. [locnenyromee nobaBnenue oga maer auiib ciaaboe OypoBaroe
OKpalIuBaHHE.

B. K 1-2 M kpaxmanbHOTO KJIeHcTepa T00aBISIIOT HECKOJIBKO Karelb
IIeJIOYM M HarpeBaloT CMech 10 KuneHus. JKUIKOCTh He OOHapyXHBaeT
VM3MEHEHHI WUJIU JIUILb CJIETKA KEITEET.

I'. K 1-2 mu kelictepa 100aBIsSIOT HECKOJIBKO Karesb Ieioun u 1-2
Karld pacTBOPa CEPHOKUCION MEAW W HArpeBalOT CMECh B KUIIAILEH BOJIE
2-3 MmuH. PacTBOp oOCTaercss MOYTH HE OKPAIICHHBIM, TOJXYObI€ XJIOMbS
HEpACTBOPUBLIETOCS THAPOKCUIA MEIM MpU HArpEBAaHUU YEPHEIOT,
KPacHOTO WMJIU JKEJITOr0 0cajka He o0pa3yeTcsl.

OmnbiT Ne 4 O0pa3oBaHue JeKCTPUHA U €r0 PeaKIuu

MartepuaJjibl 1 000pyI0BaHMe: CM. IPEABIIYIIUHN OIBbIT.

Xoa pab6orbl. Okosio 0,5 © cyXxoro Kkpaxmajia 04€Hb OCTOPOKHO, TIPH
NOCTOSIHHOM BCTPSIXUBAHMM, HArpeBalOT B CyXOWl MpoOHMpKe Ha IJIaMEHU
TOpEJIKM JI0 Hayayia MoXelTeHus mopoika. Jlaior mpoOupke octhiTh. K
oOpa3oBaBIeMycsi JEKCTPUHY JOO0ABISIOT 5-6 MiI X0MOAHON BOAbl. CMech
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CIIIbHO BCTpsixuBaloT 1-2 muH. U ¢unprpytor. Ilpo3paunsiii ¢uibTpar
JEJST Ha 4 4acTy U MPOBOJAT C HUM PEAKIMH, KaK B MPEABIAYIIEM OIbITE: C
HOJI0OM, CO CIIMPTOM, CO ILIENOYBIO IIPHU NP HArPEBAaHUU U C COJIBIO MEOU
(IT)y B menmoyHoM pacTBOpe Ipu HarpeBaHuu. Bo Bcex ciyyasx
HaOJIIOAAaeTCs pa3iiMuhe MEXIy OTHOIIEHHMEM Kpaxmaja U JIEKCTpUHA K
ITUM PEAKTUBAM.

A. Mox okpammmBaer pacTBOp JKCTPUHA B OYpHIi MM KPAaCHOBATHIH
LIBET.

b. CnupT ocakaaeT U3 BOJAHOIO PacTBOPA XJIOMbs IEKCTPUHA.

B. IIpu kunsueHnun co MIENO0YbI0 PACTBOP JECKCTPUHA OKPAIIUBACTCS
B SIPKO-’KEJITHIM WJIN KOPUYHEBBIN 1[BET.

I'. OkucHass MeIb BOCCTAHABIMBAETCS JEKCTPUHOM JIO 3aKHCHOW, U
CMECh [P HarpeBaHUU KpacHeeT.
4 3akiouuTeIbHAS YACTh 3aHATHSA:
- ITOJIBEZICHNE NTOTOB 3aHATHS;
— BBICTABJICHHUE TEKYIIMX OLIEHOK B YUE€OHBIH KypHAJL.

CpeacrBa o0y4yeHus:

- TUJAKTUYECKUE: Pa3gaTOYHbId MaTepral (BapuaHThl TECTOB).

- MaTepuajgbHO-TEXHUYECKHUE: MeJ, J0CKa, J1JabopaTopHbIe CTOJIbI, Mpooupku (20
IIT.), IITATUBBI AJIs1 MPoOUpoK (5 1IT.), COUPTOBKA (5 IMIT.), AepKaTensb st TpoOupok (5
IIT.); CKIAHKU C PEaKTHBAMK: BOJITHAS GaHsl.

*PeaktuBbl: 1%-HbI1 pacTBOp HakTO3bl, 1%-HBIA pacTBOp caxaposbl, 10%-HbIil
pacTBOp Truapokcuiaa Hatpusi, 2%-HbIil pacTBOp cyibdata meau mo 10 mi Ha pabouuit
CTOJI; KpaxMall 2 T; JTWJIOBBIM CIHMPT, PACTBOP HOAA B HMOAMCTOM KalauH, IO 5 MJ Ha
pabouuii cToJ; BoAa AUCTHILTMpoBaHHas 1o 50 My Ha paboyuit CTOM.

*Pacuer paboueil MOCylbl U PEaKTUBOB NPOM3BEACH Ha 5 pabouyux rpynn mno 2
YEJI0BEKa B KAXKIOM.

Tema 11. AMMHOKHUCIIOTEI, TIENTU/IBI, OCIIKH.

Bua yueoHoro 3ansitusi 1abopatopHasi pabota

Heanb: ChopMupoBaTh 3HAHUS CTPOCHHS M CBONCTB BAXKHEHUIIMX 0-aMHHOKHCJIOT H
XUMUYECKUX OCHOB CTPYKTYPHOM oOpraHuzanuu OelKoBbIX MoJiekysl. CdopMHUpoBaTh
3HaHUS TMPOCTPAHCTBEHHOTO CTpOeHUs  o-aMUHOKHCIOT. CdopMupoBaTh 3HaHMS
crenu(PUIecKuX XUMUYECKUX CBOMCTB O-aMUHOKUCIOT. [lomyduTh mpeacTaBieHUE O
B3aUMOCBSI3M TPOCTPAHCTBEHHOTO CTPOCHUSI (-aMHUHOKHCIOT C HMX OHOJIOTMYECKUMHU
(YHKIMSAMH.

Il1an npoBeaeHus1 y4eOHOT0 3aHATHSA

No DTanbl U COACPIKAHUE 3AHATHUS
/11
1 Oprann3zanuoHHbII MOMEHT.

OObsBNIEHIE TEMBI, LIEJIN 3aHATHUSI.
MoTHBallMOHHBII MOMEHT (aKTyaJIbHOCTh U3yUEHUS TEMBbI 3aHSITHSI)
2 BxoaHOM KOHTPOJIb, aAKTyaJU3alusd ONOPHbIX 3HAHWM, YMEHUI,
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HABBIKOB (mecmuposaHue).
3 OcHOBHas1 4aCTh Y4e0OHOT0 3aHATHS.

3akpenjieHue meopemuuecKko20 mamepuania

Bomnpocs! 17151 paccMOTpEHUS:

1. AMUHOKHUCIOTBI, BXOJfAIIME€ B cocTtaB OenkoB. CTpoeHue,
HoMeHKJatypa.  Crepeousomepusa.  KUCIOTHO-OCHOBHBIE  CBOMCTBA,
ounosisipHas cTpykrypa. Kinaccudukaiys ¢ y9eToM pa3IMuHbIX MPU3HAKOB:
[0 XUMUYECKON MPHUPOJIC PauKalia U COAEPKAIIUXCS B HEM 3aMEeCTUTENCH
(aumpartnueckue, apomMaTHYECKHE, TETEPOIMKIMYECKHUE, COJICpIKaIIne
TUAPOKCUIBHYIO, KapOOHUJIBLHYIO WIH aMUJTHYIO rpyIILy,
cepycoepkaiine), Mo MOISIPHOCTH PAAUKAIOB, MO KHUCJIOTHO-OCHOBHBIM
CBOICTBaM, OMOJIOrHYECKas KJIacCU(UKAIIHSL.

2. buocuHTeTHMYECKHME TIyTH O0O0pa30BaHUs O -aMHHOKHCJIOT U3
KETOHOKHCJIOT:

- p€aKIMM BOCCTAHOBUTEJIBHOTO aMUHUPOBAHUSA U PEAKIIUU

- TpaHCcaMUHUpOBaHus. [IupuioKcaneBblid KaTaius.

3. Xumuyeckwe CBOMCTBA o -aMHUHOKHCIOT. (OOpa3oBaHue
BHYTPUKOMIUIEKCHBIX coJied. Peaknuu »stupudukanuu, anuiupoBaHus,
ANKWIMPOBaHUs, 00pa3oBaHMs HMHUHOB. B3anMopeilcTBue ¢ a30THCTON
KHCIIOTOM U (OpPMaNIbJIETHIOM, 3HAYEHHE O3TUX pEaKIUil s aHaiau3a
AMUHOKMCJIOT.

4. DBHOIOTMYECKH BaXXHbIE PpEaKUUH O -aMHUHOKHCIOT. Peakiuu
Ne3aMUHUpOBaHus. Peakiuu rugpokcunupoBanus. JlexkapOoKCuInpoBaHue
0 -aMUHOKHCIIOT — TMyTh K 0O0Opa3oBaHMI0 OWOTEHHBIX aMHUHOB U
OouoperynsatopoB  (KojJlaMHHa, THCTaMHWHA, TPUIITAMHHA, CEPOTOHHHA,
KaJlaBeprHa, 0. -aJJaHWHA, 0, - aMUHOMACJISTHON KUCJIOTHI).

5. [llentuapl. DJAEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE
NEeNTUAHOM Tpynnbl. KUCIOTHBIM W MIETOYHOM TUAPOIU3 TENTUIOB.
VYcraHoBieHHE AaMHHOKHCIOTHOTO COCTaBa C TIOMOIIBID COBPEMEHHBIX
(UBUKO-XUMUYECKUX METOJOB. YCTaHOBJICHUE TIEPBUYHON CTPYKTYphI
nentuaoB. OnpenesneHrue KUCIOTHOM mocnenoBarenbHocTu. I[loHsitne o
CTpaTeruy MenTUIHOIO CUHTE3a.

4 3akJI0YHuTEeIbHAS YaCTh 3aHATHA:
- ITOJBEJICHHUE NTOTOB 3aHATHS;
- BBICTABJICHUE TEKYIIIMX OLICHOK B yUEOHBIH KypHAJL.

Cpeacrsa o0yvyenus:
- TUJIAKTUYECKUE: Pa3IaTOYHBIN MaTepuall (BapuaHThl TECTOB).
- MaTepHabHO-TEXHUYECKHE: MEJI, IOCKA.

Tema 12. AMMHOKHUCIIOTEI, TIENTU/IBI, OCIIKH.

Bup yyeoHoro 3ansatus jabopaTopHas padoTa

Heanb: ChopmupoBaTh 3HaAHUSI CTPOCHHS M CBONCTB BAXKHEUIIMX O-aMUHOKHUCIIOT U
XUMHUYECKMX OCHOB CTPYKTYPHOM oOpraHuzanuu OelKoBbIX MoJiekysl. CdopMHupoBaTh
3HaHUS MPOCTPAHCTBEHHOTO CTPOEHUs  0-aMUHOKHCIOT. CdopMupoBaTh  3HaHUS
crienu(PUIecKux XWMHUYECKUX CBOWUCTB 0O-aMHUHOKHUCIOT. [loayuuTh mnpeacTaBieHue o
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B3aMOCBSI3M MPOCTPAHCTBEHHOTO CTPOEHUS 0-aMHHOKHCIOT C HX OHOJOrMYECKUMHU
(GyHKUIUAMMU.
Il;1an npoBeaeHUs Y4eOHOT0 3aHATHSA

Ne Drtarbl ¥ coAepKaHUe 3aHATUS
n/n
1 Opranu3zaluOHHbIA MOMEHT.

OOBbsIBIEHUE TEMBI, LEJIN 3aHATUS.
MoTHBalIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUYECHHSI TEMbI 3aHATHS )

2 BXxoaHOii KOHTPOJIb, AKTyaJu3anus ONMOPHBIX 3HAHWHA, YMeHMI,
HABBIKOB (mecmuposaHue).
3 OcHOBHAsI 4YaCcTh Y4eOHOT0 3aHSITHSI.

3akpennenue meopemuuecko2o mamepuana

Ompadomka npakmu4yecKux yMeHuil u HaeblKog

JlabopatopHas paboTta

OnbIT 1 OTHOIIEHHE 0€JIKOB K KHCJI0TAM U HIEJI0YaM

Marepuanbi: Oenku (pacTBOpPHI), KOHILEHTPUPOBAHHAS YKCyCHas
KucioTa, 15%-HbIi pacTBOp CEPHOKUCIOTO AaMMOHHUS, pa30aBICHHBIN
pacTBOp IICJIOYH.

Xoa padortsl. K 2-3 mu pactBopa Oenka J00aBIISIOT MO KaIlisiM, MpU
BCTPSIXMBAHUM, KOHIIEHTPHUPOBAHHYIO YKCYCHYIO KHUCIOTYy. Bo Bcex
pacTBOpax HaOIIOJaeTCsl BbIMaJeHWE Oelika B OCaJOK B BHUJIE MYTH WIIU
xyonbeB. [Ipu nanpHeiieM m00aBICHUHM KHUCIOTHI OCaJOK Oelika CHOBa
pacTBopsieTCs.

[Tony4yeHHBIN KUCTBIM pacTBOp AENAT Ha JBe yacTu. OOHY M3 HUX
HarpeBaroT J0 KUIMEHUS. B oTiinune OT UCXOAHOTO pacTBOpa CBEPTHIBAHMS
Oenka He HaOmonaercs. [Ipu 1o6aBiIeHUU K ropsiuei KUCIION XuaKoct 1-2
Karelb pacTBOpa CEPHOKUCIIOTO aMMOHUS HAaOJI0TaeTCsl CBEPTHIBAHHUE.

K npyroii yactu KHCIOTO pacTBOpa Oesika OCTOPOKHO JT00ABJISIOT 10
KalisiM, TIpU BCTPSIXMBAHUM, pa3z0aBiICHHBIA pacTBop 1enoun. [lpu
MOCTETICHHON HEeUTpaIn3auu U30bITKa KUCIOTHI 00pa3yeTcsi 0caok Oenka,
CHOBAa pacTBOpsIONIUiicS B M30bITKe mienoun. Jlo6aBuB 1-2 mur pacTBopa
1IEJI0YM, HarpeBaloT MOJYYCHHYIO HIEJIOUYHYIO KUAKOCTh 10 Kurnenus. [Ipu
ATOM OEJIOK HE CBEPTHIBACTCSI.

Ecnau pactBop Oeiika HE CIMIIKOM pa30aBiieH, TO MPHU KUIISTYCHUH C
U30BITKOM  TIEJIOYM  OOHApY>KMBAeTCs  OTIICIJIEHWEe  aMMuaka U
CEpOBOAOPOIA.

OneIT 2 Oca:xxaeHue 0€JIKOB COJISIMH TSKeJbIX METAJLJIOB

Conm TsDKENbIX METAIOB YK€ B OYEHb MAajbIX KOHILEHTPALUIX
OCaXIA0T OenKu, 00pasysi ¢ HUIMH HEpPacTBOPUMEBIE B BOJIE COJcoOpa3HbIC
coequHeHus. [ToaToMy O€NIKK SIBIISIFOTCS MPOTUBOSAMEM IPH OTPABICHHUSIX
COJISIMU MHOTHX TSIKEJIBIX METAJIJIOB.

Marepuannbl: Oenku (pacTBOpBI), HACBHIIIEHHBIA BOIHBIA PacTBOP
cepHOKHCION Menu, 20%-Hblil BOJHBINA PACTBOP YKCYCHOKHCIIOTO CBUHIIA.

Xoa pa6otsl. [TomecTuB B n1Be npobupku 1o 1-1,5 mi uccnegyemoro
pacTBopa Oenka, T00aBISAIOT B OHY M3 HUX PACTBOP CEPHOKHUCIION MENIH, a
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B JPYTyl0 — pacTBOp YKCYCHOKHUCJIOro cBHHIA. JloOaBieHue peakThBa B
0o00oMX ciydasx MPOU3BOIAT MEIJICHHO, MO KaIljisiM, NPU BCTPSXUBAHUU.
[lepBoHauanbHO OOpa3yeTcsl XJIONbEBUIHBIM OCAIOK WM PACTBOP MYTHEET
BCJICZICTBUE BBIACIIEHUS MaJIOPACTBOPUMOrO COECIUHEHUSI O€lKa C COJIbIO
Memu (ToyOoro mBeTa) WM C Coybio cBuHIA (Oemoro 1Bera). [lpm
JanbHEWIIEeM 100aBICHUHN PEAKTUBA OCAJOK CHOBA PACTBOPSETCA.

OmnbiT 3 buyperoBasi peakuusi 0eJ1KOB

buyperoBas peakuus OOHapyXMBaeT HaJIMYUME B MOJIEKyJe Oelka
nenTuaHeIX TpynnupoBok —CO-NH-. Ilpomyktel pacmaga Oenka —
MOJUMNENTUABl TaKXe JalT OUYpPETOBYIO PEaKIMI0, TMPUYEM [BET
00pa3yIomuXcs MEAHBIX KOMIUIEKCOB OMPEAETSETCS YUCIOM aMUHOKHUCIIOT,
CBSI3aHHBIX TMENTUJIHOM CBsA3BIO. JlUMENTUABl JAlOT CHHIOK OKpACKY,
TPHUIIECNITU]IBI — (PUOJIETOBYIO, a TETPANECHTUABI U 00JIee CIOKHbBIE TMENTUIbI
— KPacHYIo.

Marepuannbl: Oenku (pacTBOpbI), KOHIIECHTPUPOBAHHBIA PacCTBOP
LIEJI0YH, PACTBOP CEPHOKHCIION MEIH.

Xoa pa6orel. A. K 1-2 ma pactBopa Oenka 100aBISIIOT paBHBIN
00BEM KOHLEHTPUPOBAHHOIO pAcTBOpa IIEJIOYM W 3aTeM Kamio (He
Oosbiie!) pacTBOpa cepHOKHUCION Meau. KUAKOCTh OKpAIIMBACTCS B SIPKO-
(brONEeTOBBI 1IBET, KOTOPHIM 3aMETEH Jla)k€ B OKpAIICHHON  BOJHOMU
BBITSDKKE U3 Msica.

b. Ilpu manom coaepxaHuu Oelka W HEIOCTATOYHOU SIPKOCTH U
OTYETJIMBOCTA TIOJIy4aeMOM OKpPACKA CHOBA CMELIMBAKOT B YUCTOU
IpOOUpPKE pacTBOPHI OeNKa U MIETIOUH, HAKJIOHSIOT MPOOUPKY B OCTOPOKHO
OPWIMBAKOT MO €€ cTeHke u3 nunetku 0,5-1 mu pactBopa CEpHOKHUCION
MeM Tak, 4ToObl OH 00pa30Baj B MPOOUPKE BEPXHUM CIIOM, HE CMEIIMBASICh
C OCTAJIBHOW XUAKOCTBIO. B 3TOM ciydae Ha rpaHHLE CJIOEB MOSBILIETCS
OYEeHb OTYETINBOE (PHOJIETOBOE MPO3PAYHOE KOJIbLIO.

OmnbiT 4 KcanTonporenHoBasi peakuus 0eJ1K0B

KcanronporenHnoBasi peakuus OOHapy>XuMBaeT Haluuyue B OeJke
OJIMHOYHBIX WJIA KOHACHCHUPOBAHHBIX apOMaTUYECKHUX sAep, T. €. OCTaTKU
TaKUX aMHUHOKHUCIJIOT, Kak (eHuNanmaHuH, TUpo3uH, Tpunrtodan. JKenroe
OKpallMBaHHUE TOSIBIISCTCS B PE3yJbTaTE€ HUTPOBAHUS 3THUX SIACP A30THOM
KHCIIOTOW M 00pa3oBaHus MOJMHUTpocoenuHeHuit. [lepexon B mienodHoi
cpele KeNTOoW OKpacKd MOAOOHBIX BEIIECTB B OPAHKEBYIO OOYCIIOBJIECH
oOpa3oBaHreM 00Jiee HHTCHCUBHO OKPAIICHHBIX AaHHOHOB.

Marepuannbl: Oenku (pacTBOpbI), KOHIICHTPUPOBAHHAs a30THAas
KHCJIOTA, KOHLIEHTPUPOBAHHBIN PACTBOP ILIETIOUH.

Xoa paGorbl. K 1 mn pactBopa Oenka mnob6amistor 0,2-0,3 M
KOHIEHTPUPOBAHHOW a30THOW KHUCIOTHI, MOABISAECTCA O€Nblii OCagoK WU
pacTBOp MyTHEET. 3aTeéM HarpeBaloT CMECh Ha TOpENKE [0 KHUIEHHS U
NOJJIEPKUBAIOT €ro B TedeHue 1-2 muH. IIpu 3TOM pactBOp M ocamok
OKpalIMBAKOTCS B SIPKO-KEJITHIA LBET. [IpM KUNSYEHUU BBIIETUBIINAKCS
0CaJIOK MOXET TMOJHOCThIO WM YACTHYHO PAaCTBOPUTHCS B PE3YJIbTATE
TUIPOJIN3a, HO XapaKTepHas KelTas OKpacka pacTBOpa COXPaHAETCH.
OxJ1laquB CMeCh, OCTOPOXKHO TIO KarUIsIM JO00ABISIOT K KHCIIOW YKUIKOCTH
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n30bITOK (1-2 MJI) KOHIICHTPUPOBAHHOTO pacTBOpa Ienoud. Brimamaer
0CaJ0OK KHCIIOTHOTO anpOyMuHaTa, OOpa3yIoUIMi ¢ HU30BITKOM IIEI0YU
SPKO-OPaHKEBBIM PACTBOP.

4 3akiII0uUNTeIbLHAA YACTh 3aHATHS:

— MOJIBEJICHUE UTOTOB 3aHATHS;

— BBICTABJICHUE TEKYIIMX OILIEHOK B YUE€OHBIH KypHAJL.

Cpeacrsa o0y4yenus:

- TUJIaKTUYECKHUE: pa3JaTOYHbI MaTepuall (BapuaHThl TECTOB).

- MaTepualbHO-TEXHUYECKHE: MeEJI, J0CKa, JIadOpaTOpHbIE CTOJbI, mpoOupku (20
IT.), IITATUBBI JJI1 MPOOUPOK (5 MIT.), COUPTOBKA (5 IMIT.), IepKaTensb sl TpoOUpokK (5
IIT.); CKJISHKH C PEAKTHBAMK.

*PeakTuBbl: Oenku (pacTBOphl), 15%-HBI pacTBOp CEPHOKUCIOTO aMMOHWUS,
paz0aBiieHHBIM pacTBOp Imenodyn 1o 10 mMa Ha pabouyuil CTOJ; HACHIICHHBIA BOJHBIN
pacTBOp cepHOKHCIoNW Meau, 20%-HbIi BOJHBIN pacTBOP YKCYCHOKHUCIIOTO CBUHIIA O 5 M
Ha pabouuil CTOJ; KOHLEHTPUPOBAHHAsI YKCYCHasl KUCJIOTa, KOHIIEHTPUPOBaHHAsI a30THas
KUCJIOTa, KOHLIEHTPUPOBAHHBIM pacTBOp IIEJIOYM, MO 5 MJI Ha pabouuil CTOJN; BoJa
aucTUUIMpoBaHHas o 50 M1 Ha paboumii CTOI.

*Pacuer paboyeil mocynbl W PeakTUBOB MPOM3BEACH Ha 5 pabouux rpymm mno 2
YeJI0BeKa B KaXKJI0M.

Tema 13. buonornyecku akTUBHbBIE T€TEPOIIUKIIBI.

Bua yueoHoro 3ansitusi 1abopatopHasi padbota

Hean: ChopmupoBarh 3HaHUS CTPOSHUS U OCOOEHHOCTEM XMMHYECKOTO TTOBEICHHUS
TeTePOIMKINYECKUX  COCIMHEHUM, OOJaJaroMMX  OHOJOTHYECKOM  aKTUBHOCTHIO.
CdopmupoBarh 3HaHHS CHEHUPUICCKUX XUMUYECKUX CBOWCTB OMOJOTUYECKU AKTUBHBIX
TeTEPOITUKIIOB.

Ilnan npoBeaeHNs y4€OHOT0 3aHATHSA

No DTanbl U COACPKAHUE 3AHATHUS
/1
| Opranu3anuOHHBIA MOMEHT.

OObsBNIEHNE TEMBI, SN 3aHATHUS.
MoTHBaIMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUCHUS TEMbI 3aHATHS )

2 BxoaHOH KOHTPOJIb, AKTyAJIU3ALHUA ONOPHLIX 3HAHUN, YMEHHI,
HABBIKOB (mecmuposaHue).
3 OcHOBHas1 YaCTh Y4e0OHOI'0 3aHATHS.

3axkpennenue meopemuuecKkozo mamepuaia

Bonpocs! 1151 paccMOTpeHus:

1. I'eTepoLMKIIBI C OAHUM TETEPOATOMOM:

1.1. ITuppos, WHAON, NMUPUAUH, XWUHOJMH. I[loHsATME O CTpOEHHMHU
TEeTPAUPPOILHBIX COeTUHEHUM (reM, TopduH).

1.2. bHONOrMYecKM  Ba)KHbIE  MNPOW3BOJHBIE  MUPUAMHA  —
HUKOTHUHAMUJ, TUPUIOKCAIIb, TPOU3BOJHBIE N30HUKOTHHOBOW KUCIIOTHI.

1.3.  IlpousBoaHble  8-TUAPOKCUXUHOJMHA—AHTHOAKTEpUATIbHBIC
CpeJICTBAa KOMILJIEKCOOOPa3yIOUIEro ACHCTBUS.
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2. I'eTeponMKIIbl C HECKOIBKUMHU FE€TEPOATOMAMH:

2.1. TIupa3zosn, UMH1A30J1, THA30JI, TUPA3UH, TUPUMHUJIUH, TyPUH.
2.2. ITupa3o0JioH-5 - OCHOBA HEHAPKOTUYECKUX aHAIBI€TUKOB.

2.3. bapOurypoBasi KHCJIOTa U €€ TPOU3BOIHBIE.

2.4. I'uipOKCHUITYypHUHBI (TMITOKCAHTUH, KCAHTUH, MOYEBAasi KUCJIOTA).
4 3aki0ouuTeIbHAS YACTh 3aHATHSA:

— MOJIBE/ICHUE UTOTOB 3aHATHS;

— BBICTABJICHHUE TEKYIIMX OLICHOK B YUEOHBIH )KypHAIL.

Cpeacrsa o0y4yenus:
- IJTAaKTUYECKUE: pa3AaTouHbIi MaTepual (BapuaHThl TECTOB).
- MaTepHaIbHO-TEXHUYECKHE: MEJI, IOCKA.

Tema 14. HykiienHOBBIE KHCIIOTHI.

Bua yueOHoro 3ansitusi 1abopatopHasi pabota

Heasb: ChopMupoBaTh 3HAHUS CTPOCHHS M XMMHUYECKHX CBOWCTB HYKJIEMHOBBIX
KHCIIOT M HUX MOHOMEPHBIX E€IUHUIl — HYKICOTHUIOB KaK XUMHUYECKYI0 OCHOBY s
YCBOCHUSI PA3IMYHBIX YPOBHEH CTPYKTYpPHOU OpraHU3alMU MaKpOMOJEKYJT HYKJIEHHOBBIX
KHUCJIOT U JCHCTBUE HYKIICOTUIHBIX KOYEPMEHTOB.

Il1an npoBeaeHus1 y4eOHOT0 3aHATHSA

No DTanbl U COACPKAHUE 3AHATHUS
/o
| Opranu3anMOHHBIA MOMEHT.

OODsIBICHUE TEMBI, 11€TTU 3aHATHUA.
MoOTHBAITMOHHBI MOMEHT (AKTYaJIbHOCTh U3YUCHUS TEMbI 3aHATHS )

2 BXxoaHOWl KOHTPOJIb, aKTyaJIM3alUsA ONOPHBIX 3HAHUM, YMEHUH,
HABBIKOB (mecmupogarue).
3 OcHOBHas1 4aCTh Y4e0OHOT0 3aHATHS.

3akpennenue meopemuueckozo mamepuana

Bompocs! aiis paccMOTpeHUs:

1. HykienHOBbIE OCHOBaHMs, BXOISAIIME B COCTAB HYKJIEHMHOBBIX
KHUCJIOT:

- MIUPUMUJAVHOBBIE — yPALWII, TAMUH, LINTO3MH;

- IypUHOBBIE — AJICHUH, TYaHUH. ApOMAaTHYECKHE CBOMCTBA. JIakTHM-
JIAKTaMHast TayTOMEPHSL. Peaxuun N€3aMUHUPOBAHUS.
KomruieMeHTapHOCTb, BOJOPOAHBIE CBSA3M B KOMIUIEMEHTApPHBIX Iapax
HYKJIEMHOBBIX OCHOBAHUM.

2. Hyxneo3uapl. XapakTep CBS3M HYKJIEMHOBOTO OCHOBAHHS C
YIIEBOJAHBIM OCTAaTKOM: KOH(UTypanusi TIMKO3UWIHOTO LEeHTpa. [ uaponus
HYKJICO3H/]IOB.

3. Hykneorunsl. CrpoeHuE MOHOHYKJIEOTHIOB, 0Opa3yrOIINUX
HYKJIEMHOBBIE KUCIOThI. Homenknmatypa. I uaponus.

4. IlepBuuHas CTPYKTypa HYKJIEMHOBBIX KUCHOT. DPochoamddpupHas
CBSI3b. PUOOHYKJIIEMHOBBIE U  JI€30KCUPUOOHYKJICHHOBBIE  KHCIOTBI.
Hyxneorunneiit cocras PHK u JIHK. ['maponn3 HyKII€EMHOBBIX KHCIIOT.
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5. Ilonsitue o BropuuHoi crpykrype JAHK. Ponb BonopoaHoii cBsi3u B
(GopMUPOBAaHUHN BTOPUYHON CTPYKTYPBHI.

6. Hyxkneorun-mono- u mnomudocdarei: AMOD, AD, ATO.
Hyxneotun- mukmodocdarsr (1-AM®D). OcoOEHHOCTH CTPOCHUS 3TUX
HYKJICOTHJIOB, TIO3BOJISIOLINX MM BBIMONHATH (DYHKIMH MaKpO3PIHUYECKUX
COEJIMHEHUI U BHEKJIETOUHBIX OMOPETYJISTOPOB.

7. Huxotunamuanykiaeotuanbie kopepmentol. Ctpoenne HAJl+ u
ero ¢ochara HAJIH ®d+. Cucrema HAJI+-HAJIH, rugpunusiii nepeHoc
KaK OJlHA W3 CTaAuii OMOJIOTUYECKUX PEaKIUil OKUCIECHUSI-BOCCTAHOBICHHUS
C YYaCTHEM 3TOW CUCTEMBL.

3aKII0YUTeIbHAS YACTh 3AHATHS:
- IIO/IBEJICHUE UTOT'OB 3aHSTUSI,
— BBICTABJICHUE TEKYIIIMX OLICHOK B yUEOHBIH KypHAJL.

CpeacrBa o0y4yeHus:
- TUIaKTUYECKUE: pa3JaTOYHbIA MaTepual (BapuaHThl TECTOB).
- MaTE€pUAIBHO-TEXHUUYECKHE: MEJI, T0CKA.

Tema 15. PyOexxnblit KOHTposib No2.

Bup yyeoHoro 3ansatus tabopatopHas padbota

Heub: KoHTpOnb 3HaHMI 110 MPEAIIECTBYIOIIUM TEMAM.
Ilnan npoBeaeHNs y4eOHOI0 3aHATHSA

Ne DTansl U COAECPKAHNUE 3aHATHUS
/I
| Opranu3anuOHHBIA MOMEHT.
OOBsiBIICHUE TEMBI, 1IETU 3aHSITHSI.
MoTHBAITMOHHBI MOMEHT (AKTYaJIbHOCTh U3YYCHHS TEMbI 3aHATHS )
2 BXxoaHOW KOHTPOJIb, AKTYyaJIU3ALUA ONOPHBLIX 3HAHUNM, YMEHUM,
HABBIKOB.
3 OcHOBHas1 4aCTh Y4e0OHOTI0 3aHATHS.
Py6esxubrit koHTposib Ne2 (riepedens BorpocoB npuiaraetcsi B @OC)
4 3aKII0YUTe/IbHAS YACTh 3aHATHS:

- MOJIBEJICHUE UTOTOB 3aHSTHSI,
— BBICTABJICHHE TEKYIHX OIICHOK B YY€OHBIH KypHAJL

CpencrBa o0yueHus:

TUIAKTHYECKUE: pa3JaTOYHBIM Marepwan  (BapuaHThl  TECTOB),  TaOJMIIBI
(anextpoHHBIE AP (HEKTHI 3aMECTUTETICH ).

- MaTCPUAJIBHO-TCXHUYCCKHEC. MCJI, 1OCKA.
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