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HNOACHUTEJBHASA 3AIINCKA.

PaGouas nmporpamMmma coctaBiieHa Ha ocHOBe DeiepalibHOro rocyAapCTBEHHOTO
o0pa3oBaTenbHOr0 CTaHAapTa (yTBepXkAeH nprukazoM MuHoOpHayku Poccuu ot
17 nexaOps 2010 r. Ne 1897);

Kypc nonomnutenbHOoro  oOpazoBanust  «OpraHvyeckas — IIKaTYyJIKa»
CIIOCOOCTBYET Pa3BUTHIO TPEICTABICHUNA O XMUMHU3ME IPOIIECCOB B TMPHUPOJC U
TEXHUKEe, Oojiee TIIyOOKOMY HM3YYCHHIO KOJIMYECTBEHHOW CTOPOHBI XUMHUYECKHX
mporiieccoB. B Harie Bpemst MPOUCXOANT YCUIICHUE XUMHU3AINH OOJIBITMHCTBA chep
YKW3HU YEJIOBEKA, HO YCIEXH OPTraHMYECKONW XMMUU UCIOJIB3YIOTCS 0€3 0CO3HaHUs
HEOOXOJMMOCTA TPaMOTHOTO TPUMEHEHHS BEIIECTB M MaTepuaioB. M3yudeHue
Kypca MOMOXET Yy4YalluMCsi PacKpbITh CBOWCTBA HIMPOKOIO CIEKTpa BEIIECTB U
MaTepHaJIOB B CBSI3U C UX UCIOJIb30BAHUEM.

JlaHHBIN KypcC TMOMOKET MPEOJI0JIeTh U MPOOJIEMbI, CBS3aHHBIC C PEIICHUEM
3amay, Bxomsumx B 3amanus EI'D. TloaroroBka k sk3ameHy 0e€3 MOCTOpOHHEH
MOMOIIM JIOCTaTOYHO CJIOKHA, OCOOYI0 TPYAHOCTbh COCTABJISIET PEIICHHE 3ajad,
HEJI0OCTAaTOYHO PACCMOTPEHHBIX B 0a30BOM Kypce, HO Bxoasmux B yacts C EI'D.

[Iporpamma Kypca CTpOUTCSI Ha 3HaHUSX, IOJIYYEHHBIX B Kypce 8-9 kiacca, u
CIIYXKUT JJIsl CYIIECTBEHHOTO YIIyOJIeHUs] U PACIIMPEHUs 3HAHUW 1O XHUMUH,
HEOOXOJIMMBIX JJIsi KOHKPETU3aIlMi OCHOBHBIX BOIPOCOB OPraHUYECKOW XUMHUU U
JUJ1s1 OOIIIETO pa3BUTHS YUCHUKOB.

[ToArOTOBICEHHOCTh YYAIIMXCS MOKET OBITh Pa3HOTO YPOBHS, IMO3TOMY
MOYHO BapbUpPOBATh BUJ ACATEILHOCTH U THUIIBI 33/1a4.

Kypc npeanasnayen st yueHukoB 10-X Ki1accoB, KOTOPBIE CleIajdu BBIOOP
COOTBETCTBYIOILIETO HAMPABJICHUS] B OOYYECHUU U TMPOSIBISIOT UHTEPEC K XUMUH U
paccuutan Ha 35 wyacoB (lgac B Henemo). BBemeHwe mgaHHOroO Kypca
peaycMaTpuBaeT paciiupeHue 6a30BOro Kypcea 1o OpraHM4ecKo XuMUHU.

[Iporpamma peanusyercsi pU UCIOJIB30BAHUMN TPATULIMOHHBIX U 3JIEMEHTOB
JIPYTUX COBPEMEHHBIX NEAArorMYeCKUX TEXHOJIOTMH, BKIIOYas KOMIIbIOTEPHBIE
TE€XHOJIOTHUHU.


http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938/%D1%84%D0%B0%D0%B9%D0%BB/749/10.12.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_1897.pdf
http://минобрнауки.рф/%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%8B/938/%D1%84%D0%B0%D0%B9%D0%BB/749/10.12.17-%D0%9F%D1%80%D0%B8%D0%BA%D0%B0%D0%B7_1897.pdf

EJIN M 3AIAUN

eab Kypca: pacliMpeHue 3HaHUW y4dalIuXcs; COBEPIICHCTBOBAHUE TEXHUKU
XUMHUYECKOTO JKCIIepUMEHTa; (OpMUPOBAHHUE HEOOXOIUMBIX YMEHUN M HABBIKOB
JUIE  pEIICHWsT  PacueTHBIX  3ajad  pPa3HOM  CJIOXKHOCTH;,  3aKpEIUICHHE,
CHUCTEeMAaTH3alMs U yTIIyOJICHUE 3HaHUM 110 OPraHUYECKOM XUMHUU MyTEM PEIICHUS
3a/1a4 TOBBIIICHHON CIIOKHOCTH; Pa3BUTHE MHTEpPECa K M3YUEHUIO OPraHUYECKON
XUMHUH.

3agaum Kypca:

o (opMupoBaHNE UHTEIIEKTYATHHBIX U IPAKTUICCKUX YMEHHUMA B 001aCTH
XUMHUUYECKOTO FKCIEPUMEHTA, MTO3BOJISIIOLIUX MPABUIBLHO UCIIOIb30BaTh
BEILIECTBA B IOBCEIHEBHOM KHU3HHU;

o (¢opMupoBaHWE YMEHHMM  IUIAHUPOBATh  DKCIEPUMEHT,  OMHUCHIBATH
pe3yJIbTaThl, A€JIaTh BHIBOIbI;

e Ppa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH, YMEHHS padoTaTh B TpyIIe, BECTU
JIUCKYCCHIO, OTCTauBaTh CBOIO TOUKY 3PEHUSI;

e Pa3BUTHE HABBIKOB Pa0OTHI C IOMOJHUTEIHLHOM JINTEPATYPOl;

e COBCPIICHCTBOBAHHME 3HAHUSA O THIAX PACUYETHBIX 3aJad U CIocobax HX
pellIeHus;

e KOHKpETH3allUsl 3HAaHUU MO OTJAEIBHBIM TEMaM Kypca OpraHU4eCKON XUMUHU;

e DPa3BUTHE HABBIKOB CAMOCTOSATEIHHON PadOTHI;

e Ppa3BUTHE YMEHUW JIOTMYECKU MBICIUTh, YCTAHABIUBAThH CBSI3U C APYTrUMU
MpeIMETaMH.

JlaHHBIN Kypc IO3BOJISIET OCYIICCTBUTh HHIMBUIYAJIbHBIM IMOJXOJ, YBEIUYHUTH
CaMOCTOSITEJILHOCTD yYalllUXCs B MO3HABATEIbHON U MPAKTUYECKON JIEATEIIBHOCTH.

INJIAHUPYEMBIE PE3YJIBTATDBI
Ilo okoHYaHUM Kypca y4aluecs

Jlo12kHBI 3HATD:
® KJIACCU(PHUKAIUIO OPTAHMUECKUX COCAMHCHHUIA;
e 00mMe XUMUIECKHE CBONCTBA TOMOJIOTHYECKUX PSIIOB B 3aBUCUMOCTH OT
CTPOEHHUS;
® TPAKTHYECKOE 3HAYCHHE OTJICIBHBIX NMPEACTABUTEIICH MTHUPOKO
UCITIOJIb3yEMbBIX B TTIOBCEHEBHOM KM3HU, X COCTaBe, CBOMCTBAX, Criocobax
IPUMCHCHUS;
e crocoObl 6€30MacHOr0 0OpaIleHus ¢ TOPIOYUMHU U TOKCUYHBIMU
BEIIICCTBAMH.
([ ]
J0I5KHBI yMeTh:
® YCTaHABJIMBATh CTPYKTYPHO-JIOTHYECKHE CBSI3U MEXKy BCEMH KJIaCCaMH
OpPraHUYECKUX BEIIECTB;
® WCIOJH30BaTh NPUOOPETCHHBIC 3HAHUS M YMEHUS B TIPAKTHYECKOM
NEeATEILHOCTH U TTOBCEIHEBHOMN JKU3HU;
® COCTaBJISTh YPAaBHCHHSI PEAKIUil pa3HBIX THIIOB;



L CO6J'IIOI[3TB 9KOJIOTHYCCKHUEC Tpe6OBaHI/I$I B HpaKTquCKOﬁ ACATCIIPHOCTU U
HOBCCﬂHeBHOﬁ KH3HH,
¢ IIPOBOAUTDH CaMOCTOSITEJIbHBIN OUCK H€O6XO,ZIHMOI\/'I I/IH(I)OpMaHI/II/I.



OCHOBHOE COAEPXAHUE

(1u B Hepento, 35 yacos)

Tema 1. BBegeHue B opraHMUecKyto xumuio (4 yacos).

OpraHunyecKasa Xmmumsa - HayKa 1 y4ebHbi npegmeT. MIMeHa y4yeHblX, BHECLIMX
BK/J1a4, B pa3BUTUE OpraHNYeCcKom Xxumumn. OCHOBHbIE NOIOXKEHMA TEOPUMU
CTPOEHMA OPraHNUYECKUX COegMHEHMN. XMMMUYECKOE CTPOEHUNE KaK NOPAAOK
coeANHEHUA N B3AaUMHOTO BAIMAHMA aTOMOB B MOJieKky/1ax. CBOMCTBO aTOMOB
yrnepoaa 06pa3oBbiBaTh NPAMbIe, Pa3BETB/IEHHbIE M 3aMKHYTbIE LLENN,
OpAMHApPHbIE U KpaTHble cBA3M. fomonorusa, nsomepua, GyHKLMOHANbHbIE FPYNNbI
B OpraHUYeCcKUX coegMHEHUAX. 3aBUCMMOCTb CBOMCTB BELLLECTB OT XMMUYECKOIO
cTpoeHus. Knaccmdpumkauma opraHMyecknx coeanHeHuin. OCHOBHble HanpaBaeHUs
Pa3BUTUA TEOPUU XMMUYECKOrO CTPOEHMUA.

Tema 2. Xumusa yrnesogopopgos (4 uaca).

MpupoaHble NCTOYHUKKN yrneBoaoponos. HedTb, ee cocTaB M CBOMCTBA,
MCNO/Ib30BaHME B HApPOAHOM Xo03AaKcTBe. [MpoAyKTbl PPaKLUMOHHON NePEroHKM
HedTU. OxpaHa OKpyKawwen cpeapl Npu HedptenepepaboTke N TPAHCNOPTUPOBKE
HedTenpoaykToB. Tonnmeo. TennoTta cropaHua Tonamea. lMonmatuneH. Kayuyk Kak
NPUPOAHbLIN NOIMMEP, Er0 CTPOEHUE, CBONCTBA, lNpobaema cMHTE3a KayyyKa 1 ee
pelweHue.

Tema 3. Kucnopopocopgep:<auime opraHMyeckue coegmuHeHums (2 yaca)

CnupTbl.

Mpakmuueckaa paboma N2l OKucneHune cnnpToB. CNUPTbI MOHMUXKAKOT
TemnepaTtypy 3amep3aHuna

lMpakmuueckaa paboma No2 Mony4yeHmne CBEKNOBUYHOIO Caxapa.

lMpakmuyeckas paboma No3 KpaxmanbHbiii 3aBOA, Ha A0MY.
LomawHul skcnepumeHm. BoiaeneHune Kpaxmana U3 Myku n ero obHapy»xeHue.
Pacno3HaBaHWe CIMBOYHOIO Macsa u maprapuHa. ObHapy»KeHue roKo3bl B
Arogax u Naogax. dNeKTpoanTUYeckoe obHapyKeHne Kpaxmana B Hef,03pesbiX

bpyKTax

Tema 4. OcHoBa XU3HWU. (4 yaca)

Mpakmuueckaa paboma N24 AMUHOKUCNOTbI.

Mpakmuueckaa paboma Ne5 Obpatuman n HeobpaTmaa aeHaTypauma benka.
lMpakmuueckaa paboma N26 OnbiTbl C YakHbIM INCTOM.

MopTtpeT ogHOro repos. Xupbl.

Tema S. Xumus B ObITy (24aca).



Bommeonuku CMC

OO6HapyxeHHuEe BUTAMUHOB B MMHIIEBLIX MPOAYKTaX.

Konkypc coobmenuii «Camoe - camoe... BEIeCTBO» (MHTEPECHOE, BaXKHOE,
pacrpocTpaHeHHOe, He0OX0oauMoe U T.J.) YUeHnuecKas KOH(GEepeHIIUs .
Tema 6. Pemnenue 3a1a4 1o opraHn4eckoii XMMHUM NMOBbIIIEHHOT0 YPOBHS
cjaoxkHocTH (19 yacoB)

Haxoxaenue MonekyasspHoi (opMyJibl BEIIECTBA IO U3BECTHOMY dJIEMEHTaPHOMY
COCTaBy

Haxoxxaenue MoIeKyIsIpHOi (hOpMYJIIBI BEIIECTBA IO POIYKTaM CTOpaHHUs
Haxoxaenne MoJIeKyIIpHOUM (pOpMYITBI BEIIECTBA M0 U3BECTHOM 001IeH hopmyrie
Y MacCCOBOU JI0JI€ OJHOTO U3 3JIEMEHTOB

Haxoxaenne MoJIeKyIIpHOU (pOpMYITBI BEIIECTBA M0 €T0 PEAKITMOHHON
CIIOCOOHOCTH

PacyeTsl M0 XMMHUYECKUM YPABHEHUSIM.

3a7a4M Ha CMECH BEILIECTB

OrnpeneneHue cocraBa

MPOAYKTA peaKIuu

Haxosx/1eHue MaccoBOM JI0JIM OJHOTO U3 MPOAYKTOB PEAKIIMU B paCTBOPE IO
YPaBHEHUIO PEAKIIUU

Haxosk1eHrue Macchl OIHOTO M3 UCXOAHBIX BEILIECTB M0 YPABHEHUIO PEAKIIUU
3agaun no TeMe «AJIKaHbDY, K AJKEHBI», « AIIKEHBD», « AJIKUHBDY,
«ANKagueHby

Pemenne 3amau no teme «l{ukiioankansd) «ApOMaTHYECKUE YIIEBOAOPOIABI,
«YTIIEBOOOPOIBDY

Pemenue 3amad no teme «Cruptey «DEHOTBDY

Pemienue 3amau o teme «Anbaeruapy «KapOoHOBBIE KUCIOTHI

Pemenue 3anay mo «KapOoHOBBIE KUCITOTHI»

«CnoxHbIe 2PUpPH»

Pemenune 3amad mo teme «YTJI€BOIBI»

Pemenue 3amau 1o teme «Kuciaopoicoaepraiine OpraHM4ecKue COeTUHEHUS
Pemenue 3a1a4 1o teMe « AMUHBD) K AMUHOKUCIIOTHI. beakuy

3aaun Ha TeEMY «A30TCoAepKallue OPraHUuYeCKUE COCTMHEHUS



TEMATHUYECKOE INVNTAHUPOBAHUE
8 kaacc (684., 24. B Hex.)

No Kou-Bo
TeMLL N3yuaemas Tema 4ACOR [IpakT pabd

1 | BeengeHue B OpraHM4eCcKyr XUMUIO 4

2 | Xumus yriaeBoaopoIoB 4

3 | Kucnopomoconepxaimime opraHmdecKie COSTUHEHUS 2 3

4 | OcHOBa XM3HU. 4 3

5 | Xumus B ObITY 2

6 | Pemenue 3a1a4 no OpraHMueCcKOr XUMMUU 19

MOBBIIIEHHOTO YPOBHS CJIOKHOCTH
7 | Bcero 35 6

KanennapHo-TeMaTHueCKOE TUIAaHUPOBAHNE COCTABIIEHO C YYETOM (pelepaIbHbIX U
PErHOHAJBHBIX MTPa3THUKOB.

CopepxaHue XMMUYECKOTO HKCIIEPUMEHTA CKOPPEKTUPOBAHO UCXOIS U3
BO3MOXKHOCTEHM MaTepralibHOM 0a3bl kabuHeTa




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

XUMMS ( 10k, 249 B Hex)
Ne Harta
No |B IPOBEJICHUS
i | Te Tema ypoka
Me ITo ITo
mwiany | gakty
Tema 1. BBeneHnue B opranu4eckyro XuMmio (4 gaca).
1 1 | Opranuyeckast XUMHs — 3TO YBJIEKATEIbHO.
JIOTIOJIHUTENIbHBIC IITPUXU K BAXKHEHUIITUM OTKPBITHSIM.
2 2 | Otu oprannueckue Mosiekynbl. CocTaB OIMH CBOMCTBA
pasHblie?
3 3 | DnemeHTapHBIN aHATN3 OPTAHUYECKUX BEIIECTB.
4 4 | B3aumMHO€ BIMSIHUE aTOMOB B MOJIEKYJIE.
Tema 2. Xumus yriesoaopoaos (4 1aca).
5 1 | Hedrs.
6 2 | TermoTa cropaHus TOILIUBA.
7 3 | Kpexunr Hedru.
8 4 | Kayuyk. UcTopust OTKpBITHS.
Tema 3. Kuciopogocoaep:xaiue opranndeckKue
coeuHeHMs (2 YacoB)
9 1 | CoupTsl.
lIpaxmuueckas paboma Nel
Okucnenue CrupToB. .
10 |2 | YrneBonsl.
llpaxmuueckas paboma Ne2
[TonydeHne CBEKIOBUYHOIO caxapa.
Ilpaxmuueckas paboma Ne3
KpaxmanbHblii 3aBOJ HA JOMY
Tema 4. OcHoBa ku3HU. (4 YacoB)
11 |1 | llpakmuueckas paboma Noe4

AMMWHOKHUCIIOTHI.
IIpakmuueckas paboma Ne5




O6paTuMas 1 HeoOpaTUMas JAeHaATypalus Oenka.

12 Jlomawnuii sxcnepumenm. Boienenue kpaxmania U3 MyKu
U ero oOHapyskeHue. Pacro3HaBaHue CIMBOYHOIO Macia
u maprapuHa. OOHapyKeHHe TIII0KO3bI B Ar0/1aX U TI0Jax
Ankanoubl U 1yOWIbHbBIC BEIIECTBA

13 lpaxmuuecxas paboma No6
OnbITHI ¢ YaHBIM JTUCTOM.

14 [TopTper ogHOTO repos.
Kupsr.
Tema 6. Xumus B ObITy (24aca).

15 Bonme6onuku CMC

16 OOHapyXxeHHE BUTAMHUHOB B TTUIIEBBIX MMPOTYKTaX.
Tema 7. Pemienne 3a1a4 1o opraHn4ecKoOM XuMHuu
MOBBILICHHOI'0 YPOBHA CJ10KHOCTH (19 yacos)

17 Haxoxaenue MoJieKyJIsspHOM (opMyJibl BELIECTBA IO
U3BECTHOMY DJIEMEHTAPHOMY COCTaBY

18 Haxosxnenne MosieKyIspHOi (popMyJibl BEIIECTBA IO
IPOJYKTaM CropaHus

19 Haxoxnenne MosieKyIsspHOi (popMyIibl BEIIECTBA IO
W3BECTHOM 00111l hopMyJsie 1 MacCOBOM JI0JI€ OJTHOTO U3
AIIEMEHTOB

20 Haxoxnenue MosekysipHoi (hopMyJibl BEIIECTBA M0 €ro
PEaKIMOHHON CITIOCOOHOCTH

21 PacueTsl Mo XMUMHUYECKUM ypaBHCHUSIM.

22 3agaun Ha CMECH BEIIECTB

23 Omnpenenenue cocrara
IIPOYKTa PEaKITUU

24 Haxoxnenne MmaccoBou 1071 OJHOTO U3 MPOIYKTOB
pEeaKIMK B pacTBOPE MO YPABHEHUIO PEaKIIUU

25 Haxosienrne Macchl 0JTHOTO U3 UCXOJIHBIX BEIIECTB 110

YPaBHEHUIO PEAKIINU




26 |10 | 3agaum o TeMe «AJIKaHBD, «AJKEHBI», « AJTIKEHBI,
«ATKUHBI,
«AnKagueHb»

27 |11 | Pemenue 3amau o teme «LluknoaakaHb»
«ApOMaTHYECKHE YTIIECBOIOPOABD», «YTICBOIOPOIBD»

28 |12 | Pemenue 3aga4 nmo teme «CrnupThl» «DEHOIBD

29 | 13 | Pemenue 3anau no teme «Anpaeruns «KapOoHoBbIE
KHCJIOTBD

30 |14 | Pemenue 3anau no «KapOOHOBBIE KHCIOTHI
«CnoxHbIe YQUPHI»

31 |15 | Pemenue 3agay mmo reme « YTJIEBOIBD)

32 |16 | Pemenue 3amau mo teMe «Kucmopoacoaepkarne
OpraHUYECKHEe COCTUHEHUS

33 | 17 | Peurenne 3aga4d no teMe «AMUHBD) « AMUHOKHCIIOTHI.
benkuy

34 |18 | 3amauu Ha TeMy «A30TCOAEpIKAITUE OPraHNIECKUE
COCIMHCHUS

35 |19 | UroroBoe 3ansarue




YYEBHO-METOJUYECKHAN KOMILIEKT

No
ABTOP HA3BAHUE TUII N3JATEJIBCTB
O
2. | M.A.Ps60B «Co6opnuk 3anau | K yueOnuky Mockaa.
U yIpaXHEHUN I'.E.Pynsutnca, «IK3aMeH»
no xumuu 10-11 | @.I'.denpamana 2015r.
KJIACC»
3. | AM.Pagenxn | «XVUMUA [Tocobue ms Mockaa.
u JnmakTHyecku | yaureeun «IIpocsemieHue»
marepuai 10 obmeoOpazoBarenbHbl | 2010r.
KJIACCBHL.)» X YUpEKJIEHUH. 2-¢
U3JIaHue.
4. | A.AKaepun | «Enunsiii KonTtpomasHo- Mockaa.
auap rOCYJIapCTBEHHBI | U3BMEPUTEIbHBIE «IIpocBemienue»
1 DK3aMEH. MaTepuabl. 2005r.

XUAMUS




Ilpunoowcenue

Ypoxk 1
Oprannyeckasi XuMHs — 3TO YBJIEKaTeJIbHO.
JlonoJIHUTe/IbHBbIE IITPUXH K BAXKHEHIIHM OTKPBITUSIM.
Leab: MO3HAKOMUTH YYAIIUXCSI C OCHOBHBIMU HCTOPUUYECKUMU (haKTaMU B Pa3BUTUU
OpraHWYECKON XMMUH, MIOKa3aTh 3HAU€HUE OPraHMUYECKOW XUMHUHU B IO3HAHUY MPUPOJIBI U B
MOBCE/IHEBHOM JKU3HH.
Xoxa ypoka.
1. Axryaau3anusi 3HAHHIA.
PaboTe! yueHbIX, T10Ka3bIBAIOIINE EJUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX BEIIECTB.
®dakTpl, Ouorpadumu.
2. AyknuoH «OpraHumyeckKue BelIeCTBA B HAILLIEM JIOMe».

Xumus Besaecyia! Mup XuMHYECKUX COSTMHEHUN OKPYKaeT HaC ¢ caMoro poxeHus. Teneppb
MBI 3HAa€M, YTO XUMHUYECKHUE COSAMHEHUS JEISTCS HAa OPraHNYECKUE U HEOPraHUYECKHE.
OrnsHUTECH U IPUBEIUTE IPUMEPhI OPraHUYECKUX COSIMHEHUN B HAILIEM OKPY>KEHUU.
Hauunaem aykumon... Kyxus(Bannas, [Tapukmaxepckas, Anreka, ['apax, Oropon).
Yyamuecs Ha3bIBAIOT COSAMHEHUS U TIONYYaIOT KYIOHBI, Ha KOTOPBIX COOOIIEHUS.
Coo0meHws.
Mpsbuio. Mumens 9Oxen leBpénb, padotas mo npocb0e BianeableB TEKCTHIbHON (adbpuku, B
pe3ynbTaTe MHOTOYHMCIICHHBIX AaHAJIM30B YCTAHOBUJI, UYTO MBLIO — 3TO HATPUEBAs COJIb BBICHICH
JKUPHON KUCIOTHI.
Caxap. O coaepxanuu caxapa(caxapo3bl) B CBEKJIOBUYHOM COKE 3HaIH eme B 1747 r. D10
YCTaHOBMJI HEMEIIKUi XuMuK A. Maprrpad, Ho Tonsko B 1800 r. beut paspaboran crmocoo
BBIJICJICHUSI caxapa MX 3TOTo coka. [lepBriif 3aBoj MO MPOU3BOCTBY CBEKIOBUYHOTO caxapa ObLI
noctpoeH B Poccuu B 1802 r. B Tynbckoit ryoepHUH.
Kupsl. Cepreit Anexcanaposud OOKHH JOJITO€ BpeMsl 3aHUMAJICS u3ydeHueM xkupos. B 1902 —
1903 rr. emy ynanocs IpeBpaTUTh KUIKUE Maciia B TBepbie xupsbl. [lepBas ycraHoBka mo
TUAPUPOBAHUIO KUJIKMX Macen Ob1a co3aana B Poccuu B 1909 r. TBepablit :Kup, MOTyICHHBIHN
TaKUM METOJIOM, CTaJIM Ha3bIBAaTh CAJIOMACOM MJIM KOMOMXHPOM. DTOT MPOIYKT HUCIIOIB3YIOT
JUTSL TIOJTYYEHMSI [ICHHOTO MHUIIIEBOTO MPOyKTa — MaprapuHa 1 3aMEHUTENIsl CJIMBOYHOTO MacJa.
3anaxu. Hocutensmu 3anaxa HaTypalbHBIX TPOJYKTOB MOTYT OBITH 3()MPHBIE Maclia, CIOKHbIE
3(UpBI, HEKOTOPBIEC CITUPTHI, ATBJAETHIBI U KETOHBI, a Takke yrieBogopoasl. Hampumep: CsH7 —
COOC2H11 (3anax abpukocor); CsHe— COOCsH11 (3amax s10110K);
CH2=CH-CH2 - S - S— CH2 — CH = CH2 (3anax 4ecHOKa)
Kpacurtenu. «Ecnu 651 3UHHH He cienan Hedero 0oJblie, KpoMe MpeBpalleHuss HUTpoOeH3071a B
AQHWJIUH, TO UMS €T0 M TOT/Ia OCTAJIOCh ObI HAMMMCAHHBIM 30JI0THIMH OYKBAMH B UCTOPUU XUMHUN».
Otu cnoBa npousHec A.l'opman Ha morune Hukonas HukonaeBuya 3ununa. Peakius 3unnHa
Jieryia B OCHOBY ITPOU3BOJICTBEHHBIX MTPOIECCOB, BOSHUKIINX B XIX B. B IPOMBIILIEHHOCTH
CHHTETUYECKHUX KpaCUTEJEH, B3phIBYATHIX BEUIECTB, JIEKAPCTBEHHBIX MIPENapaToB U MHOTUX
JIPYTUX COCIUHEHHMN.

Ypoku 2 -3

ITH opraHnyeckmne Mojeky.jbl. CocTaB OMH CBONCTBa pa3Hble?

VYpox 1. Ilpakmuueckas paboma Ne I MonenupoBaHue.

Ypok 2. Cemunap

Ypok 2

Lesb: paciupeHue npeacTaBieHuil 00 AIEKTPOHHON MPUPOJIE YIIIEPOa-yIIepOTHON CBSI3H,
3Ur3aroo0pa3HoOM CTPOEHHH YIJIEPOJHOM 1eTH, CBOOOAHOM BpallleHUU aTOMOB YIJIepoJia BOKPYT
IIPOCTBIX CBSI3€H U HEBO3MOYKHOCTHU BpAIllEHUsI aTOMOB yIJIEpO/ia BOKPYT IBOMHOM U TPONHOM
CBSI3M; pacIOJIO’KEHHE aTOMOB B IIPOCTPAHCTBE.



Oo6opynoBanue ypoka. HaGop crepxHe# u IapyuKoB ISl U3TOTOBICHUS MOJIeNIeH MOJIEKYIL,
[[BETHOW IJIACTHJIUH M MAJOYKH, PAa3MEPOM CO CITHUKY.

Ipaxmuyeckas paboma Ne | MoaeJaupoBaHue MOJIEKYJ OPraHNYeCKUX cOeTHHEeHU .
3amanue 1. M3rotoBbTe MapoCTep:KHEBBIC MOICIIA MOJICKYIT ITPOITaHa, OyTaHa, n300yTaHa.

3aganue 2. I3roToBbTE MATH MIAPOCTEPAKHEBBIX Mojieel paaukana metuna — CHs. Coequnure
JIBa pajiiKajga Mexay coooi. YTo HeoOX0IUMO CACNaTh, YTOOBI K TOM MOJCIIH IIPUCOCINHUTD
tpetui pagukan? YerBeptoiit? [1aThiid? UTO MPOUCXOIUT € YIIIEBOAOPOIHOM LIETbIO, KOT1a
MIPUCOCIUHSIOT TPETU, YETBEPTHIN U MATHIN pagukaiibl? OObsICHUTE, TOUYEMY TaK TPOUCXOHUT.

3ananue 3. Ha mapocTepKHEBbIX MOJIEISX MOJIEKYJI 3TaHa, [IPOTIaHa U T.[. IOKAKUTE, KaK
o0pa3yroTcst cBOOOIHbIE paaukanbl? JlaiiTe UM Ha3BaHHUeE.

3aganue 4. CoGepure mapocTepKHEBbIE MOJIENIN MOJIEKYJI ATUJICHA, alleTuiIeHa. Jlokaxure
HEBO3MOXXHOCTb CBOOOIHOTO BpAIIEHHUS AaTOMOB YIJIepoa BOKPYT TBOMHOM U TPOMHO CBA3H.
OOBsAcHUTE NPUYHMHY ITOTO SIBJIECHUS.

3ananue 5. [lokaxkure Ha MOJIENIM MOJIEKYJIBI 3TaHa 00pa3oBaHKe BOMHOMN, TPOIHON CBS3H
MEXJIy aToMaMu yriiepojia. Kak mpu 3ToM U3MEHHTCS KOH(UTYPAITHSI MOJICKYJITbI?

3ananue 6. [lokaxkure Ha MOJIENIM MOJIEKYJIBI 3TUJIEHA U alleTHIIEHA, KaK U3MEHUTCS
KOH(UTYpalusi MOJIEKYJIbI, €CJIA OJIHA U3 CBA3CH (Kakasi?) Mexay aTOMaMu yTriiepo/ia.

3ananue 7.(pabora B rpynmnax) CoOepure mapocTepKHeBbIe MOJIEIH MOJIEKYJ IIEHTaHa,
neHTeHa- 1, nentuna-1. [lokaxure BO3MOXKHBIC BUIbI H30MEPHUHU.

3anstue 8. U3roToBETE BO3MOXKHBIE MIAPOCTEPIKHEBBIC MOJICITH MOJICKYJI, UMEIOIINX COCTaB
C3sHgO2N

BoiBoga. [IpenenbHble yriieBo10po/ibl UMEIOT 3Ur3aroo0pa3Hoe CTPOSHUH YIJIepOIHON LenH U
cBOOOJIHOE BpAIEHNE aTOMOB YIVIEPOJa BOKPYT MIPOCTBIX CBA3EH, a HENpeAeIbHbIE
YIIIEBOAOPOABI HE UMEIOT BO3MOKHOCTH BPAIIEHUSI aTOMOB YIJIEpOAa BOKPYT ABOMHOU U
TPOWHOMN CBSI3W M MHOE PACIIOJIOKEHNE aTOMOB B IIPOCTPAHCTBE.

Ypok 3
eJsb: 3aKpenuTh 3HAHUS YUIalUXCs O TUMAX U30MEPUH; YOeIUTh YJaIluXCsl B TOM, 4TO
CYIIECTBYET CBSI3b MEX/y CBOWCTBAMH U CTPOCHUEM BEIIECTB; MOKA3aTh yUAIIUMCS, YTO
pasyin4ue B CTPOCHUH BEJET K pa3InyMIO B CBOMCTBAX.
1. Axryaau3zanusi 3HAHMH.
Bomnpocs! kiaccy:
[aiiTe onpeneneHue iBIeHUE U30MEpUsl, U30MeEP.
OOBscHUTE NPUYHMHY CYIIECTBOBAHUS U30MEPOB.
[lepeuncnure BUIBI H30MEPUHU
Hanumure dopmynst aByx Bemiects, uMmeroniux coctas C2HsO u C4H100

NS

O6paTI/ITC BHUMAaHHC HA CBCACHUS, IPUBCACHHBIC B Ta6J'II/II_[eI

BeIeCTBO cocTaB CrpykrypHas ¢popmy.ia ticun, °C

DTHIIOBBIN CIIUPT C2HgO CH3CH, - OH 78,4



JumeTtumnoBsiii 3pup CHsz - 0O - CHz3s - 23,7

ByTtunossrii 3up C4H100. CH3s CH2 CH2 CH2 — OH 117,7

JusTunoBsiii 23gup CH3 CH2—- O —-C H2 CHs 34,6

2. JleMOHCTPAMOHHBIH YKCIIEPHUMEHT.
1. Bkyc u 3anmax MATHOM KBauKH 00yCJIOBJICH IPUCYTCTBUEM BEIIECTBA, Ha3bIBaeMOT0 L-
KapBOH, a ONTHYECKUI U30MEP ATOro BeuiecTsa D-kapBoH uMeer 3anax TMuHa. M3 rpynn
COCTaBJISIFOLIMX MOJIEKYJIbI 3TUX BEUIECTB COCTABbTE JIBA ONTHYECKUX U30MEPa.

CH:s

=,—-C=CH2,—CHs3s,

3. 2.BONBIIMHCTBO JIOJCH pa3IUYaroOT 3amax MsAThI 1 TMHHA. [IpoBepuM, OTHOCHUTECH JIU BB
K 3TOMY OOJIBIIMHCTBY. Y Bac Ha CTOJIaX TP MPOOUPKHU, COAEPKUMOE KOTOPBIX CKPBITO
OT BaIllUX IJ1a3, MOHIOXAWTEe COJEPKUMOE KaXKI0W MPOOUPKHU IO OYEPEIN U ONPEICTUTE,
Kakue MpoOMPKHU MaxXHYT OJMHAKOBO, a KAKOM 3armax OTIHYaeTcs.

BriBoa. CBoiicTBa BEIIECTB 3aBUCIT OT CTPOCHMS, a CTPOCHHUE BEILIECTB COOTHOCUMO CO
CBOMCTBaMHU.

Ypoku 4 -6

DJieMeHTAPHBbIN AaHAJIN3 OPraHUYeCKUX BeleCTB.

VYpox 4 Jlekius. DnemMeHTapHbIM aHATN3 OPTAaHUYECKUX BEIIECTB

Ypok 5 - 6 Ilpakmuueckas paboma Ne 2 OnpeneneHue 3IeMEHTapHOTO COCTaBa
OpTraHWYECKUX COCIMHEHMH (yriepo/ia, BOJAOPO/Ia, a30Ta, TaJIOTEHOB).

Ypox 4

IeJsib: MO3HAKOMUTH yJalUXcs C METOJIOM M3y4€HUs COCTaBa OPraHUUECKUX BELIECTB —
AJIEMEHTApHBIN aHaJIU3 OpraHMyYecKuX BellecTs; hakramu 6uorpaduu 0. JIndbuxa —
OCHOBATeJs MeToa

Xoa ypoka

AHaJIn3 OpraHNYecKUX COeIMHEHUI Ha MIPUCYTCTBUE OT/AEIbHBIX JIEMEHTOB (yTiiepoja,
KHCJIOPO/Ia, a30Ta | JIp.) HA3bIBAETCS dJIEMEHTapHBIM aHaTn30M. OCHOBATENIEM STOTO
metoa Obu1 FOctyc JInbux (1803 — 1873). C Tex mop sneMeHTapHbIN aHaIn3
HETPEPHIBHO COBEPIICHCTBOBAJICS M B HAIIIM JHU JOCTHT BBICOKOTO YpoBHs. Ceifuac
MOYKHO TOYHO OIPEENIUTH MPOLEHTHOE COJIEPKAHUE PA3TUYHBIX JIEMEHTOB ITPH
HAJIMYHHY JIAIIG | MT BemecTBa. biarogapst 3ToMy yJaanoch BESICHUTh COCTaB OUY€Hb
PEIKUX MPUPOJHBIX BEUIECTB, HATPUMEP TOPMOHOB, CTUMYJIITOPOB POCTa U KpacuTeNeH,
NPUJAOIINX OKpacKy 6aboukaM. Bexb n3BecTHO, UTO, 3HAS COCTAB UCCIIETYEMOTO
BEIIIECTBA U ONPENIEIHUB €r0 MOJIEKYIISIPHYIO MacCy, MO)KHO YCTaHOBHUThH (hOpMYITy, a TaM
HE J1aJIeKO U JI0 CHHTE3a BElIeCTBa.

Yriaepoa — muUpoKo pacCopOCTPAHEHHBIN B MPUPOJE XUMUYECKUI 3JIEMEHT. B



CBOOOIHOM COCTOSIHUH YTIIEPOJ] 00pa3yeT TaKUe XOPOIIO N3BECTHBIE HaM IIPOCTHIS
BEIIIECTBA KaK yroJyb (Caxy), rpaduT, aiMas. YTIepo BXOJUT B COCTaB MHOTHX
MUIIEBBIX TPOTYKTOB.

HarpeBanue opranuyeckoro BellecTBa He BCera Mo3BOJseT 0OHAPYKUTH (TI0
00yTJIMBaHUIO) HAJTMYUE B HEM YTJIEpoa.

Hanuuue yriepona v BoJopo/ia B OpraHMueCKUX COSAMHEHUIX MOYKHO JTOKa3aTh,
HarpeBasi 3TH BemiecTBa ¢ okcuaoM Meau (I1). Oxcun Menu, OKUCHsisE OpraHuYecKoe
BEIIECTBO, CaM BOCCTAaBJIMBACTCS IO METAINTNYECKON MeTH.

VYraepon npu 3ToM 00pasyeT TMOKCH]T YIIIepo/1a, YTO MOXKHO J0Ka3aTh, IPOITyCKast
oOpa3yromuiics ra3 uepe3 u3BecTKOBYIO Boay. [Ipu 3TOM BbImaaeT ocagok kapboHara
KaJIbITHUS.

Bopmopoa o6pazyeT Boy. 9TO MOXKHO OOHAPYKUTh MO0 U3MEHEHUIO [IBeTa O€3BOIHOTO
cyibdara meau (I1).

BoNbIIMHCTBO OPraHUYEeCKUX COCTUHEHUI COCTOUT MPEUMYILIECTBEHHO U3 YIiIepoja u
BOJIOPOJIa. Y Ke 3HAKOMBIC HaM YTJIEBOJIOPO/IbI COJIEPKAT TOJIBKO 3TH JIBa dJieMeHTa. B
OCTaJIbHBIX )K€ OPraHMYECKUX COSAMHEHMSIX, CO MHOTUMU U3 KOTOPBIX MBI [IO3HAKO-
MUMCS [TO3KE, COAEPIKATCS eIl OJUH HIIM HECKOJIBKO JIPYTHX 3JIEMEHTOB, Yallle BCETO
KHCIJIOPO/I, TAJIOTEHHI (XJI0p, OpOM, HOJT), a30T U cepa.

[TpuBeIeHHBIC HUKE TIPOCTHIE OIBITHI BO MHOTHX CITydasX MPUTOHBI I KAYECTBCHHOTO
ompezieNieHus a30Ta, TAIOTeHOB U CEPBI.

Oo6napy:xkeHue a3ota. UToObI BBISICHUTH, €CTh JIM B BEIIECTBE a30T, IPoOy IPEIOT B MPO-
Oupke ¢ M30BITKOM HATPOHHOU M3BeCTH. Ecitn ee HeT, MOKHO 3aMEHUTDH €€ CMEChIO
TUAPOKCHIAa HATpHs (€IKOTO HATpa) ¢ M30BITKOM HeramieHon n3Bectu. IIpociaeanm
TOJIBKO, YTOOBI B BEpXHEH YaCTH MPOOHUPKH HE OCTAIIOCH MPHUCTABIINX YaCTHIl H3BECTH.
3aTKHEM NMPOOMPKY KYCOYKOM BaThl, @ HA HETO MOJIO0KUM YBIQKHEHHYIO TTOJIOCKY
KpacHo# akMycoBoit Oymaru. [Ipobupky Harpeem. CrHee OKpalIuBaHUe WHIUKATOPHOM
Oymaru ykas3bIBaeT Ha MpUCyTCTBUE a3oTa. OnpeneneHre OCHOBAaHO HAa TOM, YTO
COZICPIKAIIMICS B OPTaHUYECKUX BEIIECTBAX CBSI3aHHBIM a30T IIPH HArPEBaHHUH C
HAaTPOHHOW M3BECTHIO (MJIM €IIIE 110 OJTHOMY CIIOCO0Y — C KOHIICHTPUPOBAHHOMN CEpHOM
KHCJIOTOM ) BO MHOTHX CIIy4asix PEeBpPAIaETCs B aMMHAK.

OOHapy:xeHue rajoreHoB.Bo MHOruX ciryyasix raJloreHbl B OpraHu4ecKux
COETMHEHUSX MOKHO OOHAPYKUTh C IOMOIIIbIO MPoOk! beitnbmiteitna. Bozbmem He
CJIMIIKOM TOHKYIO MCJIHYIO IIPOBOJIOKY oe3 HU30JA10UH, 3a4UCTHUM €€ U 3arHEM OIUH
KOHEI[ MeTeNbKoi. B metie ykpenum Kycodek mopucToi

KEepPaMUKH («Kuneaxyy). [IpokaguM 3TOT KOHEI] POBOJIOKH, ITOKA HE UCUE3HET 3eTeHast
OKpacka IjiaMeHH. 3aTeM MOTrPy3UM MeTeIbKY B HCCIEAYyEeMYIO )KUIKOCTh HIJIM TOMECTUM
Ha Hee MpoOy TBEpOTo BemecTBa. Eciiu Terneps CHOBa BHECTH MIPOBOJIOKY B IHIAMSI, TO
MPUCYTCTBHE raIOreHa 0OHAPYKUBAETCS MO 3eTIEHOMY (MOJ1) WK TOoIy00BaTO-3eI€HOMY
(x7op, 6poM) OKpamIUBaHUIO TIIaMeHU. JTa Mpobda oueHb YyBCTBUTENbHA. [I03TOMY
YacTo rajoreH OOHapy>KUBaeTCs AaKe B TOM CiIydae, KOT/ia UCClIeyeMOoe BEIIeCTBO
3arpsI3HEHO MAJIBIM KOJIMYECTBOM COZEprKallel rajioreH npuMmecu. Hekoropsie
coeMHEeHUs (MypaBbHHASI U OCH30MHAS KHCIOTHI, PA3TUYHBIE HEOPTaHUIECKHE
BEIIECTBA) MEMIAIOT OMPEICIICHHIO, TAaK KaK OHH CaMU OKPAIIMBAIOT TUIAMS B 3€JICHBIN
IBET.

J1/3. CocTaBUTh ypaBHEHUS ONMMCAHHBIX PEAKIUN
Ypok S

Ilpakmuueckaa padoma Ne 2 OnpeaesieHue 3J1eMEHTAPHOI0 COCTABA OPraHNYeCKHUX



coeuHeHHUIl (yriepoaa, BOAOPOAa, a30Ta, FaJ10TeHOB).

Heanb padoTel. VccnenoBanre pa3IMdHbIX BEMIECTB, KAK OPraHUUYECKOTO, TaK U
HEOPraHMYECKOTO MPOUCXOXKICHHUS Ha HaJH4Ke yIiiepo/ia, BOJOPO/a, XJIopa.
I'pynnoBasi padora.
OO6opynoBaHue U peakTUBBI: ciupToBKa (1 1mT.), TaboparopHsrii mratus (1 mrT.),
mITaTUB JUIst TpoOupok (1 mIT.), orHeynopHas mpooupKa ¢ MPOOKOI 1 ra300TBOAHON
TpyOKoii (1 mT.), mpobupka (5 1mt.), mmatens (1 mT.), KepaMmudeckas rmiaacTuHka (5 1mirT.),
KOJIBIIO U3 MEIHOM IIPOBOJIOKY, UMK (1 mT.), CTeKIsIHHAs BaTa, M3BSCTKOBAs BOJIA,
okcua meau (I1) (mopomok), 6e3BoaubIi cynbhar meau (II), yriaeBoas! (caxap, Kpaxmai),
alleTaTHBIN IIEJK, KapOOHAT KaJIbIUs, KYCOYKH TOJUXJIOPBUHIUIIA, COJISTHAS KHCIIOTA.
Bpems nposenennsi. 25—30 muH.
Ilpumeuanue. Kaxxnas rpymma uccienyer TOIbKO JiBa BEUIECTBA, OAHO BEIIECTBO
OpraHuueckoe, Ipyroe Heopranudeckoe. [Ipu o6cyxneHnn npoucxoautT ooMeH
MOJTyYEHHBIMH PE3yJIbTaTaMH U JIEAeTCsl OOIIHIT BBIBOJI.
Xoa padoTbl
1. HarpeBaHnue Ha Bo3ayxe

1. [TonoxxuTe MONOBUHY HIMATEN KpaxMasa Ha KepaMHUYeCKYIO MJIaCTUHKY.

2.Bo3bpMuTE IUIACTUHKY HIUIIIAMU U BHECUTE €€ B CUJIbHOE TutaMsi. Harpesaiite kpaxman

HECKOJIbKO MUHYT, TIOKa OH HE MEePECTaHeT U3MEHSThCS.

3.3anumuTe, BOCIUIAMEHSIETCS, OOYTIIMBACTCS MITU TUIABUTCS BEIIECTBO, YKAXKUTE TUTT

IJIAMEHHU.

4.IloBropure aeiictBust 1—3 ¢ ApyruMu BelleCTBaMH.

2. HarpeBanmue Ha Bo3ayxe ¢ okcuaom meau (II).

1. CwmemaiiTe B npoOUpKe NOJOBUHY IIINATENS KpaxMaa U TpU LINaTess CyXoro okcuaa
memu (11).

2. Ha momyueHHyI0 cMech HACHIIIBTE €IlIe 2 MIMaTelsi OKCHIa Mea. B BEpXHIOIO 4acTh
MPOOUPKH MTOMECTUTE CTEKIISTHHYIO BaTy, Ha KOTOPYIO HACHIMAIOT HEMHOTO O€3BOIHOTO
cynbhara memu (1)

3. 3axpoiite mpoOUpKy NPOOKOH C ra300TBOJHON TPYOKOM U 3aKpeNHTe €€ B JIalKe
mraTtuBa. [lomecTuTe ra300TBOAHYIO TPYOKY B IPOOUPKY C U3BECTKOBOM BOJIOM.

4. Harpesaiite cMech, HauUMHasl ¢ Bepxa MPOOUPKH, B TeUeHUe 2 MUH. J{J1s1 mpe1oTBpalieHus
00paTHOr0 BCachlBaHMSI MEPEJ] TEM, KaK IPEKPATUTh HarpeBaHUe, OTKPOUTE MPOOKY.

5. Ilo momMyTHEHHIO N3BECTKOBOM BOJIbI ONPENIEIUTE CO/IEpPKaHKE YIIIepo/ia B BELIECTBE.
N3menenue nsera cynbdara meau (1) ykaszpiBaeT Ha HamM4Kre BOIOPOIA.

6. Ouncrute NPOOUPKY U MOBTOPUTE ACUCTBUSA 1—S5 ¢ ApYyrMMHU BeleCTBaMH.

3.00Hapy:KeHHe rajioreHa B HccJaeayeMoM BelnlecTBe (mpoda BeiblTeiina)

1. BHecuTe B mams CIUPTOBKU MEAHYIO IPOBOJIOUKY C TIETJIEH Ha KOHIIE U IIpOrpeiTe ee 10
KpPacHOTO KaJICHUs.

Y6enurech B TOM, 4TO MpU NPOKATMBAHUU POBOJIOYKH IIJIaMsl HE OKPAIlIMBAETCS.

2.Ilocne oxnak1eHUs IOYEPHEBIIEH MPOBOJIOYKH OIIYCTUTE €€ METII0 HA MTHOBEHHE B
UCCIIETyEeMYIO KHUIKOCTh. BHECHTE CMOYEHHYIO B *KHIKOCTH IPOBOJIOUKY CHAYaja B HHKHIOO
4acThb IJIAMEHU CIIUPTOBKH, a 3aTEM IIEPEHECUTE €€ B CaMyIO rOpsAYy0 BEPXHIOIO 4acTh IJIaAMEHU
criupToBku. HabmronaliTe 3a n3MeHEHHEM OKPaCcKH TJIaMEHHU.

ITpumeuanue. Ecnu B KauecTBe UCCIIEyEMOT0 BELIECTBA BbIaHbl KYCOUKHU MOJUXJIOPBUHHUIIA,
MPUKOCHUTECH PACKAJIEHHOM YacThIO MPOBOJIOUKH K IOJIMMEPY U BHECUTE €T0 B IJIams
CIIUPTOBKH.

Pe3yabTarhl

3anonHuTte Tabauny: OnpeaenaeHne yriepoaa u BoAopoaa



BewmecrBa Harpesanne |Harpesanue Ha |Harpesanue c TecT Ha okcHa BriBog

Ha MOPUCTOM OKCHI0M MeIH yriepoaa (IV)
BO3/yXe MarepuaJe, B (1)

MeHOI

NPOBOJIOKE

KonTpoJibHBIC BONIPOCHI U 3a]aHUsA

1.Yrto Takoe n3BecTKOBas BOJa

2.Ilouemy Hasl0 CHATH ¢ IPOOUPKHU MPOOKY € Ta300TBOAHON TPYOKOH Ipexkie, YeM MPEKPaTUTh
HarpeBaHue?

3.1y 4ero UCIoNb3YIOT CTEKIISIHHYIO BaTy?

4.Kakue coequHeHHs yriiepoJ U BoJOpo 00pa3yroT NpHu pa3pylieHUH OPraHUYECKUX BEIEeCTB?
5.0nummMTe BHEIIHUM BUJT OCaJKa IIOCIIE HarpeBaHUsl.

6.0numure, Kak u3mMeHsiercs 6e3BoAaHbIN cynabdat meau (I1) npu oOHapy)eHUH BOJbI
7.11loueMy Henb3s cAENaTh BHIBOJ O TOM, YTO KpaXxMall COAEPKUT KUCIOPOJ, HA OCHOBaHUU TOTO,
YTO B COCTaB YIJIEKUCIIOrO ra3a, BbIASIUBIIETOCs pU

CrOpPaHMHU, BXOJUT KUCIIOpoA?

8 . IloueMy NpoOUCXOAUT MOUYEPHEHHE MEHON TPOBOJIOYKH TIOCTIE €€ MPOKATMBaHUs B IUIAMEHU
CIIUPTOBKHU?

9.Kax u3meHusics UBET IUIAMEHU CIUPTOBKU [TPU BHECEHUH B HEE METHOM MPOBOJIOYKH C
HCCJIETyEMbIM BEILIECTBOM?

10./Ins1 uero ucnons3yroT mpody belnbireiina?

11.MoHO 71 OTJIIMYUTH C TOMOIIBIO TPoOB! belmnbiiTelina XIopua HaTpUsl OT OPraHUYECKOTO
BELIECTBA, CONEPIKALIETO TajoreH?

Ypoknu 6-7

VYpox 7 Ilpakmuueckas paboma Ne 3. BzauMHO€ BIMSTHAE aTOMOB B MOJIEKYJIE.

Vpoxk 8. Cemunap «OcHOBHbIE TIOJIOKEeHUS Teopun A.M.byTtiepoBay»

Ilpakmuueckas paboma Ne 3. B3auMHoe BJMSIHHE aTOMOB B MOJIEKY.JIe.

Hean pa6oTbl. O3HaKOMIIEHHE C B3aUMHBIM BIMSIHUEM aTOMOB B MOJIEKYJIaX Ha MpUMepe
MCCJIEIOBAHMS CBOMCTB KHCIOPOICOAECPKAIINX OPTaHUYECKUX COSAMHEHUH, HMEIOIITUX B CBOEM
COCTaBe THIPOKCHIIBHYIO TPYIIY, — JTaHoJa, PeHOoa U YKCYCHON KUCITOTHI

Oo0opynoBanme. /Ia crakana oobemom 100 M1, cmUpTOBKA, YETHIPE MPOOUPKH.

BemecTBa. DTaH0I1, HAaCHIIEHHBIN pacTBOp (heHoisa, 2M yKCycHas KHCIIOTa U JIe[iiHasl yKCyCHas




kuciiota, 2 M cepnas kuciora HoSOas, TBepabrit xmopun xenesa (I11) FeCls, 0,1M pactBop

nuxpomara kanus KoCr207, 0,5M pactBop kapbonarta Hatpust NaxCOs, a Takyke yHHBEpCcalbHAs

WHAUKATOpHas Oymara.

Ipumeuanue. Pabota ¢ ¢heHOIOM MPOU3BOAUTCS AEMOHCTPALIMOHHAS, KaXKIas TPyIa yJaluxcs

UCCIIEIYeT PEAKIMU TOIBKO OJTHOTO BEIIECTBA, 3aTE€M IPYIIIBI OOMEHUBAIOTCS pe3yJbTaTaMu U

JIEJIal0T 00U BBIBO/I.

IMopsiioK BHINOJHEHUS PAdOTHI
1. Haneiite B mpoGupky 1 Mi1 ucciielyeMoro BelecTBa U IOMECTUTE B PACTBOP MOJIOCKY

YHUBEpCcaIbHONU MHAMKAaTOpHOU Oymaru. [lo mikane onpenenute 3HaueHue pH.

2. B oty ke npobupky 106aBbTE paBHOE KOJMYECTBO PacTBOpa KapOoHATa HATPUS U

nojorpeiite cMecb. OTMETHTE, IPOUCXOJUT JIM BBIJCIICHUE Ta3a.

3. Yuctyro npobupky Ha 1/4 3amoyiHUTE BOJIOH, IOMECTUTE B HEE HECKOJIBKO KPUCTAJIIMKOB

xyopuja xkene3a. K momyueHHOMY pacTBOpY 100aBbTE HEOOIBIIIOE
KOJIMYECTBO U3y4aeMoro BeuiectBa. OTMEThTE U3MEHEHUE 1IBETA.

4. K 1 mn nuxpomara kanusi 100aBbTe 2 MJI CEpHON KUCIOTH © HEMHOT'O HCCIIETyeMOTO
BelecTBa. CMech MOJIOIPENUTE B CTaKaHe C KUIALEH BOJo. OTMETbTE M3MEHEHHUE LIBETA.
OCTOpOKHO MOHIOXANTE CONEP)KUMOE IPOOUPKU U OTMETHTE TOSBIICHUE 3aaxa.

6. Ilomectute 1 M ucclieyeMoro BellecTBa B YUCTYIO MPOOUPKY (JIydllle HCTIOIb30BaTh
JENTHYI0 YKCYCHYIO KHCIIOTY), T00aBbTE PaBHBIN 00bEM 3TaHOJa U OJHY KaIUTIO
KOHIIEHTPUPOBAHHOI CEPHOI KHCIOTHI.

7. B TeueHue HECKOJIBKUX MUHYT IOJOTPENUTE COIEP)KUMOE MPOOUPKHU B CTAKaHE C ropsyeit
BOJIOH.

8. Topsumii pacTBOp mepeneiiTe B CTakaH ¢ paCTBOPOM KapOOHATa HATPHSL, KOTOPBIHA
HeNTpanu3yeT 30bITOK KUCIOT U YCTPaHSIET UX 3aMaxH.

9. OcCTOpOXHO MOHIOXANTE CoNlepKUMOe cTakaHa. OTMEThTe, H3MEHMJICS JIH 3arax.

10. Pe3ynbTaThl onbITOB 0)OPMHUTE B TAOIHUIIE
Kakue BbIBOABI MOYKHO C/I€/IaTh O B3AUMHOM BJIMSIHUM aTOMOB B MOJIEKyJie?

o1

Ypox 8.

Cemunap «OcHoBHbBI€ 0J10:KeHus Teopuu A.M.byTjepoBa»

Henu: orpaboTaTrh TEOPETUUECKUE U TPAKTUUECKHE HABBIKHU, 3aKPENUTh U YTIyOUTh, 3HAHMUS,
MOJIyYE€HHBIC Ha MPEABIAYIIUX YPOKaX; YMETh CAMOCTOSATEIIBHO MOMOJIHSITh U
CUCTCMATU3UPOBATL CBOU 3HAHUA, YMCTD I10JIb30BAThCA IMPUCMaMU CPaBHCHUA, O606HI€HI/I$[,
JIeNIaTh BHIBOJBI.

Bonpocsl, noaiiexaiue Bonpocel 1 3axaHus

PaccMOTPEHUIO

IIepBbIie MONBITKH 1. I[Touemy coznanachk HEOOXOIMMOCTD MOSIBJICHUSI HOBOM Teopun?
KIJIacCHU(pUKAIUH.

Heobxonumocts nosiBienust | 2. KakoBsl nepBbie NONBITKY KJIacCU(PUKAIMHI; BaXKHEHUIIINE 3TaIlbl B
Teopun pPa3BUTHUU HOBBIX NOHATHI B OPraHUYECKOW XUMHUH?

OCHOBHBIE TTOJIOKEHUS 1./laiiTe onpenenenune neporo nojioxenus reopur A. M. bytneposa,
TEOPUU XUMHUYECKOTO IIPUBEUTE €0 JOKa3arenbeTBa. [laiTe onpeneneHue BTOporo

ctpoenust A.M. byrnepoBa | monoxkenus teopuu A. M. bytiepoBa, 1okaxuTe ero (3arnuuimTe Ha
JIOCKE JI0Ka3aTeJIbCTBO)

2.3ananue. M300pa3ure cTpyKTypHBIMU (POPMYITIaMU MOPSIOK
COEIMHEHUS aTOMOB B MOJIEKYJIaX:

a) cepoBojiopoaa; 0) okcuaa yrieponaa (IV);B) dochopHoit kucaoTsr.
[Toscaure




4. JlaiiTe onpeesieHue TPETHEro MOJOKEHUS Teopuu A. M.
bytnepoBa. 3anumunTe Ha JOCKE BO3MOXHBIE U30MEPHI JIJIs BEIIECTB
cocTaBa:

a) CsH14 (1-i1 yueHuk);

0) C7Hze (2-1i yueHHK).

5. Yto Ha3bIBaeTcs nzomepamu’? Kakoe siBI€HHE Ha3bIBAIOT
n3omepuei? Jlaiite onpeneneHue 4eTBEPTOro MOJIOKEHUSI TEOPUU
A.M.bytnepoBa, T0KaXXUTe €ro (3aluIInTe J0Ka3aTeNbCTBO Ha JI0CKE)
6.JlaiiTe onpenesnieHre NATOro noJjioxkenus reopur A. M. bytieposa,
JOKa)KHUTE ero (3aluIlnTe 10Ka3aTeIbCTBO Ha JOCKE)

7.KakoBbI OCHOBHBIE IPUUUHBI MHOTO00Pa3Hst OPraHUIECKUX

COEeIUHEHNN
3HaueHue TEOpUU 1. OxapakTepu3yiiTe Hay4YHOE U IIPAKTUYECKOE 3HAUEHUE TEOPUU
XUMHYECKOT'O CTPOCHHUS ctpoenus A. M. bytieposa

OpraHMYEeCKUX coequHeHUi | 2. KakoBbl OCHOBHBIE HAIIPaBJICHUS Pa3BUTUS 3TON TEOpUH?

DJIEKTpOHHAs MPUpoa 1.Kakne ocHOBHBIC BUJIBI CBSI3H BBl 3HaeTe?

XUMUYECKHUX CBSI3en 2.B yeM 0cOOEHHOCTh 00pa30BaHMsI KOBAJICHTHOW CBS3H?
3.Kakoii OCHOBHO# BHJI CBSI3U XapaKTEPEH JJIsi OPTaHUYECKUX
BEIICCTB?

4. KakoBbl OCHOBHBIE MEXaHU3MBbI pa3pbiBa CBA3CH?

5. M3o0pazurte cxeMy CTpOEHUSI HAPYKHOTO MJIEKTPOHHOTO CIIOST
aToMa yriepoja B CTAl[MOHAPHOM U BO30YXKJIEHHOM COCTOSIHHH.
6.YKaKuTe 4ncio U BUJ XUMHUUECKHUX CBA3EH B MOJIEKYJIE 3TaHa,
3TeHa, ITHHA.

7. VKaxKuTe IPU3HAKI SP>-THOPHAN3AINMI; SP>-THOPHIU3AINN; SP-
TUOpUIU3ALIIH.

8. Onpenennre BaJI€HTHOE COCTOSIHUE BCEX aTOMOB YIJIEpoja B
MOJIEKYJIax BEIIeCTB: mpomaH, 0yreH — 1; Oyrun — 2; 6yraauen — 1,3;
nedragued — 1,4.

Ypok 9 -11

ITIpupoanbie UCTOYHUKH YIiaeBoaopoaoB. Heprn.

VYpok 9 . Xumus Heptu (CoobiieHus yyammxcs).

VYpok 10 — 11. Ilpakmuueckas paboma Ne4. HedTpb 1 okpy:xaromias cpea.

(TpymIoBbIe TPaKTUUYECKHE PadOTHI).

Ypok 9 . Xumus HedTu (CooOIieHus yqanmxcst ).

HedTs — 3TO 0JJHO M3 CaMBIX IIEHHBIX BEIIECTB, KOTOPBIMHE ITPHPOJIA Oapuia dyenoBeka. Heds,
HPUPOHBIH ra3 v yrojb Ha3bIBAalOT UCKOMAEMbIM TOINIMBOM. B TeueHHne HECKOIbKUX BEKOB
CUMTaJH, YTO He(Th UMEET HeopraHnueckoe npoucxoxaenue. Tak, /.M. Mennenees
npeuioxkui B 1877 r. kapOUIHYIO THIIOTE3Y, COTIACHO KOTOPOH YIiIeBOIOPO/Ibl, BXOASIIUE B
coctaB He(TH, 00pa3yroTCs B HEApax 3eMJIM MIPU B3aMMOJICHCTBHH BOJIBI C KapOHuaaMu
METAaJUIOB.

B Hacrosiee Bpems OOJBIIMHCTBO YYSHBIX MOACPKUBAIOT TEOPUIO IPOUCXOXKACHUS He(TH, TT0
KOTOPOH OHa MOJyYHJIaCh U3 OCTAHKOB KHBOTHBIX U PACTUTEIbHBIX OPTaHU3MOB, OOUTABILIUX B
IPEBHUX MOpsX U OonoTax. Yepe3 MUJUTHOHBI JIET JaBIICHHE, TETJI0 1 MUKPOOPTaHH3MBI
NPEeBPAaTUIIN UX B HEPTh.

HedTs, kak 1 MeTauInYeCKHUE PYy/ibl, BISETCS HEBO3OOHOBISIEMBIM PECYPCOM, MUPOBBIE 3aI1aChI
KOTOPOT'0 MCTOIAIOTCA 0 IBYM NMpU4YHHaM. Bo-niepBbIX, ycioBus Ha 3emile U3BMEHUIIUCH TakK,
YTO 3HAYMTEIHHOTO HAKOIUIEHUS BEILECTBA YK€ HE MPOUCXOAUT. BO-BTOPBIX, MBI OTpedIIsieM




TOPIOYHME UCKOMIAEMbIE CO CKOPOCTHIO, MPEBBIMIAIOIICH UX 00pa30BaHHUE.

Hedrp, BrikaunBaemas n3 3eMJiIu, HA3bIBACTCS «CHIPOI». DTO — 3€JICHOBATO-KOPUYHEBAS UITH
YepHast )KUJIKOCTb, KOTOPasi B OJIHUX CIIy4asix JIETKO TE€KydYa, JTbETCS KaK BOJa, a B IPYTUX —
BSA3Kasl KHUIKOCTb.

Hedtb comepxutr 97—98% yrieBoaopoI0B pa3IndHOro0 CTPOCHHUS U C Pa3IMUHBIMU
MOJICKYJISIPHBIMH MacCaMU U HEOOJIbIIIOE KOJIMYECTBO KUCIOPOIHBIX, a30TUCTBIX U CEPHUCTHIX
coenuHeHUi. HedTh npecrapiiser co0oi cMeCh COTEH BEIIECTB, 00J1aJal0MIUX ABYMS BaXKHBIMH
cBoiictBamu. Bo-niepBbIX, OHM OOraThl SHEPTUEH, KOTOpask BEICBOOOXK1aeTcs Mpu cokxuranuu. Ha
9TOM OCHOBAHO HCIIOJIb30BaHKUE HE()TH B KAYECTBE TOTUIMBA. BO-BTOPBIX, MOJICKYJIbI BEIIECTB
MO>KHO XMMUYECKH MpeoOpa3oBaTh U MOJIYYUTh IPU 3TOM MHOXKECTBO MOJIE3HBIX BemecTs. Ha
ATOM CBOIMCTBE OCHOBAHO HCIIOJIb30BAaHHE HEPTH B KAYECTBE XUMUYECKOTO CHIPBSI.

HedTs — ocHOBHOI HCTOUHUK SHEPTUU. Bes ncnonb3yemas HaMu SHEPIHsl — COJIHEYHOTO
POMCXOXKACHUS. DHEPTHUsl, KOTOPasi COACPIKUTCS B YIIIeBoAOpoAax HedTH, ObljIa HaKOIIeHa
npu poTocuHTe3e B pacTeHusx. JKUBOTHBIE OEIAIOT PACTEHUS, @ PACTCHUSI U KUBOTHBIE,
noru0asi, 00pazyroT HeQTIHBIC CIIOU.

Hedtp Hauamu ucnosb3oath okosio 5000 net Hazan. K koHIy 1-ro ThICSAYEICTHS HAIICH SPBI
apaObl HAYaIU TOJTy4aTh U3 HE(TH KEPOCHH M UCIOIB30BATh €T0 JUISI OCBEIICHHUS.

OpnHako B cbIpoM BHUjI€ HE()Th B HACTOSAIIEE BpeMsl HUTIe He ynoTpebisercs. Tpu OCHOBHBIX
dTara MPOU3BOJICTBA YHEPTHH U3 HCKOMTaeMoi HepTr — 3TO N00kIYa, padMHUPOBAHUE U
C)KHTaHue.

Hcromenne 3amacoB mpupoaHOi HedTH TpeOyeT CO3aHms YAYIIIICHHBIX TEXHOJIOTHI
HedTen00b1un. Mcronb30BaHne MOBEPXHOCTHO-AKTUBHBIX BEIIECTB (JI€TEPTEHTOB) MOXKET
MIPUBECTH K CYIIECTBEHHOMY TIOBBITIICHHUIO 3P PEKTUBHOCTH HE(DTE 00BN,

Cripyto HedTh IO TPYOOIIPOBOAM, IO JKEJIE3HOM Jopore, TAHKepaMU U APYTUMU criocobaMu
JOCTABIISAIOT Ha He(TenepepadaThIBAIONINE 3aBObI. 31€Ch €€ OUUIIAIOT, YAAJsis BCE COIH,
KHUCIIOTHI M IPYTHE NOHHBIE COSANHEHUSI. BOIBIIMHCTBO OCTABIIMXCS BEIIECTB — JTO AJKAHBI,
LUKJIOAJIKaHbI, apOMaTUYECKUE YIIIEBOAOPObI U JIUIIL HEMHOIO JIKEHOB.

OcHoBHas 3a/1a4ya niepepaboTku (padhuHUPOBaHUS) HEPTH 3aKITI0YAETCS B MOJYYCHUHU U3 HEE
TPy pa3IuyHO KUISALIUX YIJIEBOJOPOI0B. DTO OCYIIECTBIISIETCS B IPOLIECCaxX MEPETOHKH,
TEPMHUECKOT0 WJIM KaTaJUTHUYECKOro KpEeKUHTa (paclleIuieHns ), a Takke puGopMuHra HeTH.
[Tpu neperonke HEPTH pa3/IENIOT Ha (PpaKkLUU, KOTOPbIE CaMH OO0 MPEICTaBISIIOT CMECh
YIIEBOIOPOAOB C OMU3KUMH TeMIieparypamu Kunenus. [y aToro ceipas HedTh HarpeBaeTcs B
neun 1o temneparypsl 400°C, a 3aTeM nepexaunBaeTcsl B KOJOHHY /7Sl IEperoHku. B kojnoHHe
ra3oo0pa3Hbie YIIIeBOJOPOIbI, UMEIOIUE 00Jiee HU3KYIO0 TEMIIEPATypPy KUTICHUS, TOAHUMAIOTCS
Ha CaMbIil BEpX YCTAaHOBKHU U OCThIBatOT. OHU conepkat oT 1 1o 4-x atomoB yrieposa. [1apsr oc-
TaJbHBIX YTJIEBOJOPOIAOB KOHIESHCHUPYIOTCS Ha Pa3HOM BBICOTE KOJIOHHBI H 00pa3yroT (hpaKIuu ¢
pa3HBIMH UHTEpPBAJIAMU KUTICHUSI.

Te ppakunn, KOTOpbIe TPU KOMHATHOM TeMIIEpaType MPeCTaBISIOT COO0N KUAKOCTH (OEH3UH,
KEPOCHH U HEKOTOPbIE Macila, COCTOAT U3 MOJIEKYJ, Y KOTOPBIX OT 5 10 20 yriiepoJHbIX aTOMOB).
[Tocne meperonku HehTH OcTaeTCs Ma3yT, KOTOPBIA CONEPIKUT eIle OOJbIIIe aTOMOB YTiiepoa B
COCTaBE CBOMX MOJIEKYII.

[Tocne ¢ppakIMOHHON MeperoHKy HeTh MOABEPraloT KPEKUHTY U pU(OPMHUHTY, B X0OJ€ KOTOPHIX
MOJIy4aloT TOIJIMBO 00Jiee BEICOKOTO KayecTBa.

[Tpu TepMHUYECKOM W KaTaTUTHUECKOM KPEKUHTE MpH TeMiiepatype okoso S00°C Gombime
MOJIEKYJIbI PacUICTUIAIOTCS Ha MEJIKUE ¢ 00pa3oBaHueM OEH3HMHA, KEPOCHHA, a TAKKe
HenpeeNbHbIe Ta3000pa3Hble YTIeBOI0poabl. Ha mpakTuke Bce MPOAYKTHI, COAEpKAIIUe B
MouiekyJie oT 1 10 14 atoMoB yriepo/ia, HoJy4aroT IPpU MOMOIIY KpeKUHra. Tak, Ipu KpeKnHre
KEpOCHHOBOM (pakimu, cocrosiment uz 12—16 aromoB yriepoza, oopasyetcst OeH3UH,
UMeroInii 5—12 aToMOB yriiepojia B MOJIEKYIIE.

B HacTos1ee BpeMs KpeKHHTY [o/IBepraeTcs 0 TpeTH Beel chipoil HedTu. I (HEeKTUBHOCTh
KaTaJIMTUYECKOT0 KPEKUHTa BBIIIE, TOCKOJIBKY OH IMPOMCXOUT IpU Ooiee HU3KOW TeMIieparype.



Karanutnueckuii pu)OpMHUHT UCTIONB3YETCS ISl K3MEHEHUST MOJIEKYIISIPHBIX CTPYKTYP
KOMITOHEHTOB HE()TH U MPOIYKTOB KpekuHTa 1 npotekaet npu S00°C u naBnenun. Pudopmunr
10100€H KPEKUHTY U UCTIOIb3YETCS JUIS MOTYYCHHS U3 HEPA3BETBICHHBIX aJIKAHOB apoMa-
TUYECKUX COCIMHEHUH.

Coxuranue — OJIHA U3 CaMBIX JIPEBHUX TEXHOJIOTHH, UCIIONIb3yeMasi JIFOIbMH CO BpEMEHU
OTKpBITHS OrHs. HecMOTps Ha 3TO, MBI 3Ha€M O TOPEHHUH JAJIEKO HE BCE, OTYACTH IIOTOMY, UTO
IPOIIECC TOCTATOYHO CII0XKEH.

[Tpu peakuusx ropeHus TOIINBA OCBOOOXKIAETCS TEIIOBAst YHEPIHSL:

Yrunesogopoa + Kucinopon — Jluokcun yriepoaa + Boaa + Teruio

VY4eHble U HHXKEHEPhI CIIENaau 3TOT BUJI SHEPTUU MHOT'O TIOJIE3HEH, Co3/1aBasi yCTPOUCTBA,
CIOCOOHBIE TIPEBPAIIaTh TEIUIO B APYTUE BUABI JHEPTHH: SJICKTPUUECKYIO, MEXaHUYECKYIO H T. TI.
bonbuas yacte HE(TH UCTIONB3YETCS B KAUECTBE TOILIMBA B pa3HbIX cepax: TPaHCIOPT,
MPOMBINIJICHHOCTh, OBITOBBIC HYXIbI, SJICKTPUYECKUE YCTAHOBKHU.

OctanbHas He(Th CIIY)KUT UCXOJHBIM CBIPHEM U MOIYIPOAYKTAMHU I HeQTEXUMHUUECKON
MPOMBINIIICHHOCTH. MHOT0O€ BOKPYT HAC CIETIAaHO U3 CHHTETHYECKUX MATePUAIOB
(HETENPOIYKTOB), MOTydaeMbIX U3 He()TH U IPUPOTHOTO Ta3a.

Brenpenne kpekunra, Hadasiieecs B 30-X ro/1ax, MPUBENIO K PacBETY HEPTEXUMUISCKOTO
cuHTe3a. V3 ra30B KpeKkuHra cTajiy Moixy4arb STUICH, IPONWICH, OYTHIICH, U3 KHUAKHX
YIIIEBOAOPOAOB — OCH3UH, TOIYOJ, KCHIIOJBI, BHICIINE TapauHbI U T. 11

W3 nedtu nomyyarot 601ee 3000 mpoIyKTOB, MOCKOJIbKY OHA SBISIETCS CMECHIO OOJIBIIIOTO
KOJIMYECTBA COSAMHECHHM, KOTOPBIC MOTYT MPEBPAINATLCS C IIOMOIIBIO PEaKIIni
JIETUIPUPOBAHUS, OKUCICHUS, TOIMMEPHU3AIIH, TAJIOT€HUPOBAHUSI, HUTPOBAHUS B IPyTUE
BEIIIECTBA.

XYMUKH MPEBPALIAIOT HEPTh B CIUPTHI (B TEPBYIO OUEPEb STAHOM), KUPHBIE KUCIOTHI
(MCTIONB3YIOT ISl IPOM3BOJICTBA MBIJIA), @ TAKXKE alleTOH, PEHOJI, XJTOPIPOU3BOAHbIC
YIIEBOIOPOAbl, CHHTETUYECKHIE KPACUTENH, TOTMMEPHI U JIEKapCTBA.

HedTs — HEeBO300HOBIsIEMOE TOJIE3HOE UCKOMTaeMoe. IHTEHCHBHOE HCIIONIb30BaHNE HEPTH
OBICTPO UCTOLIAET €€ 3amachl, IOITOMY YEJIOBEUECTBO JOJKHO TyMaTh O MOBBIIIEHUN

3¢ (HEKTUBHOCTH €€ UCIOJIb30BAHUS U TI0 MEPE BO3MOKHOCTH COKPATUTH MOTpeOIeHne Hed-
TENPOAYKTOB. J[J11 3TOro mMoIX0UT JIF000€ COUYeTaHUE JIBYX OCHOBHBIX MOJXOJI0B:
DHEProcOSPEIKEHUS ¥ PA3BUTHS ATbTCPHATHBHBIX HICTOYHHKOB SHEPTHUH.

[ToaToMy XMMHKH HUCCIEAYIOT BOBMOXKHOCTh €€ 3aMEHBI M B KQUeCTBE TOPIOYET0, U KaK ChIPbS
JUTSL cCHHTEe3a. BO3MOXKHas abTepHATHBA HEPTH — IMOTYICHHE KHUJIKOTO TOTUIMBA U3 YTJIS.
Kpowme Toro, sHeprus naaaroiieii BOIbI, pacmaia aTOMHOTO s/Ipa, SHEPTUs CONHIA U BETpa
MOTYT 3aMEHHUTH He()Th B CTAIIMOHAPHBIX YCTAHOBKAX (HO HE HA TPAHCIIOPTE).

[Tockonpky 3anmackl He()TH MPOAOKAIOT YMEHBIIATHCS, BEPOSTHO, YTO B HEIAJIEKOM OyIyIieM
Bce Oosbiias 01t HeTH OyAET UCTIOIB30BaThCS ISl CHHTE3a Pa3IMYHbIX COeTUHEeHU. B aTOM
ciy4yae HeoOX0IMMO HalTH 3aMeHy He(TU. B mpuHIIKIe BCe MPOAYKTHI, TOJydaeMble U3 HepTH,
MOTYT OBITh CHHTE3UPOBAHBI U3 YTIIsA. JOCTIKEHHSI OMOTEXHOJIOTHH TIO3BOJISIOT MIPEBPATUTH
COJTHEUHYIO PHEPTHI0, 3aNIaCCHHYIO B OMOMacce pacTeHUH, B UCXOTHOE ChIphe JJIs XMMHUECKOM
MPOMBINIIIICHHOCTH.

B HacTosiee BpeMs G0IBITMHCTBO BO3MOXKHBIX 3aMeHUTENel HeTu JOporu, THO0 OTCYTCTBYET
TEXHOJIOTHS UX MepepaboTKH.

DHeprocOepexeHue — ITO B MEPBYIO 0Yepeib pa3padoTKa cucteM, 6osee 3¢pHEeKTUBHO
WCTIOJIB3YIONIMX YHEPTHI0. J[JIs 3TOTO CllelyeT YMEHBITUTh YMCIIO CTa TN TIPEBPAIICHHS SHEPTUN
Y TIOBBICUTH (P PEKTUBHOCTD MPEBpALCHUS Ha Kaxka0i ctaanu. V3BecTHO, uTo 60—80%
noTpeOIIsIeMOii YHEPTHH He TTPEeBpaIaeTcs B MOJE3HYI0 paboTy, a TepseTcs B BUAC TeTlIa.
Hampumep, B aBTOMOOMIIE B TOJIE3HYIO MEXaHUYECKYIO SHEPTHIO (ABMKEHUE) IEPEXOUT HE
6onee 25% XUMUYECKOW SHEPTUU TOIUIMBA. DHEProcoepekeHre OCHOBAHO Ha CHUKEHUU 3TUX
HOTEPb.

C IlpyTOﬁ CTOPOHBI, pa3pa60TKa YCOBCPIICHCTBOBAHHBIX TEXHOJIOTHI HCIIOJIb30BaHU HG(I)TI/I u



9KOJIOTHYCCKH YUCTBIX HCTOYHHUKOB OHCPIUn HGOGXOZ[I/IMa JJIA 3allIUThI 0pr>1<a}01uei/'1 CpCAabl.
XoTs ycTpoHCTBa, PEeBpaIaroIIie OAMH BUJ SHEPTHH B APYTOH, MOBBICHIIA IOTPEOUTEITHCKUE
CBOIcTBa He()TU M APYTUX BUIOB TOILJIMBA, HO YAaCTO MPEBPAIICHUE SHEPTHU COMPOBOKIACTCS
3arpsi3HEHUEM OKPY)KAIOIICH CPEIbl.

HedTb, Kak nmpaBuiio, COAEPKUT MPUMECH BEIIESCTB, KOTOPBIC IPH CKUTAHUU TOILTUB 00pa3yroT
OKHCIIBI 230Ta U CEPbI, KOTOPBIE MOTYT

BBINAJATh B BUJIE€ KUCIOTHBIX 0caKoB. OHHM MPUUUHSIOT yIepO pa3audHbIM (opMaM KU3HU B
BOJIOEMaX, 3JIaHHSIM, 00OPYIOBaHUIO U 3I0POBBIO JIIOJICH.

OunCTKa TOILINBA OT CCPbI U a30Ta U UCIIOJIb30BAHUEC KATAIITUTHYCCKHUX KOHBCPTOPOB
BBIXJIOITHBIX T'a30B MOXET YMEHBIIUTh BPE]l, HAHOCUMBIN MPUPO/IC KUCIOTHBIMH OCaIIKaMH U
CMOI'OM, UMEIOIIM TYXKE IIPUPOAY.

B nocnemHue cTo et cojepikaHue YriaeKuclIoro ra3a B atMocepe moCTENeHHO pacTeT B
PE3YJIbTATC HOBBIX AaHTPOIIOI'CHHBIX HOCTyHJIeHHfI. OCHOBHBIM UCTOYHHUKOM DTHX HOCTyHJ'IeHI/II\/JI
CUHTAIOT CKUTAaHUE TOPIOYNX UCKOIAEMbIX, HHTCHCUBHOE Pa3BUTHE CEIILCKOTO XO03SICTBA
YHHUTOKEHHUE JIECOB. BCe 3TO MOXKET MPUBECTH K KATaCTPOPUICCKOMY U3MEHEHHIO KJIMMaTa Ha
3emiie, IOCKOJIBKY IMOKCHT YTIIepo/ia IPO3payueH Il PaIualiy, U3IydaeMor COJTHIIEM, HO
MOTJIOIIAET U3ITyYeHHs OT OBEepXHOCTH 3emun. HakoruieHue muokcuaa yriepoaa B atmochepe
MOYKET MPHUBECTH K II100aTbHOMY TOTEIUICHUIO (MTAPHUKOBBIN Y3PQekT). B pe3ynbraTe Bo3HUKAET
OIIaCHOCTb HABOAHCHU, IIPEBpAIICHUA IITIOAOPOJHBIX 3€MECJIb B IIYCTBIHHU, U B UTOI'C — I'OJIO.
Bpenubie mocieacTBys MPOU3BOJICTBA SHEPTUH HEJB3S1 YCTPAHHUTh TIOJTHOCTBIO, €CIIU TOJIBKO MbI
HE F'OTOBBI MOKEPTBOBATHh YPOBHEM JKU3HU PAIH YIYULICHUS COCTOSHUS OKPYKAIOLIEH CPEJIbI.
MBpbI MOXKEM CBECTH IKOJIOTHYECKUH YyIIepO K MUHHUMYMY, 3aTpaTUB OOJIbIlE YCHIIUN U CPEICTB
Ha HAYYHBIC UCCIICA0BAaHUA, KOHCUHAA LCJIb KOTOPhIX — AaTh JIIOAAM IIPOTIPECCHUBHBIC
TEXHOJIOTUH, OE3BPEIHBIC HICTOYHUKH SHEPTHH U, YTO HE MEHEE BaXKHO, OoJiee IIyOOKUe 3HAHUS
00 OKpy’KaroIiemM Hac MUpE.

Ypox 10 -11.

Ilpaxmuueckas paboma Ne4.

HedT1s ¥ oxpy:xalomas cpeaa.

YeranoBka. Hed1b pacnipocTpansiercs o Bojie oueHb obicTpo. Hed1b, cMemenHas ¢
AMYJIBIaTOpaMHy U BOJIOH, MOKPBIBAET Oepera TOKCUYHOM, JIMIIKOH, BSI3KOM IPsi3blo, KOTOpas
MOYKET OCTaBaThCs JIOJITHE MECSILIBI.

1 rpynna «O6pa3oBanue He(PTAHOM MIIEHKN HA MOBEPXHOCTH BOJbI. OUHCTKA BOABI OT
HE(PTSIHOTO 3arpsI3HEHUS»

Heab: mo3HaKOMUTH ¢ PU3NUECKUMH CBONCTBAMHU HE(PTH MIIOTHOCTHIO M PACTBOPUMOCTHIO,
HalTH 3 (PEKTUBHBIN CITOCOO OUYUCTKHU BOABI OT HEPTH.

Oo0opynoBanue u peakTuBbl: yamka [letpu ¢ Bonoi, npoOupka, nuneTka, Hape3aHHbIE
HOJIOCKU (DMIIBTPOBAIbHOM Oymaru; HeThb, KEPOCHH.

Xoa padoTsl

1.B vamky Iletpu ¢ Bogoit 100aBbTe HECKOJIBKO Karnenab HedTu. OOpaTiTe BHUMaHNUE Ha
pacripeziesieHe HeTH B BOJIE.

2. 3aTeM OMyCTHUTE B CTaKaH (UIBTPOBAIBbHYIO OyMary Tak, YTOObI OHa KOCHYJIAach HEPTIHOMN
rwieHku. Hed1h BnuThIBaeTcs B puiIbTpoBalibHyIO Oymary.

3. Onycrute GuapTpoBalibHYI0 OyMary B mpoOHpKy ¢ kepocuHoM. HedTh pacTBopsiercs, u
OyMara o4MIIIaeTCs OT Hee.

4. OTmeTbTe (PU3NUECKUE CBOMCTBA HEPTH: IIIIOTHOCTH, PACTBOPUMOCTH B BOJIE, OPTaHUYECKUX
pPacTBOPUTEIISX.

2 rpymnmna ((O6p2130BaHI/Ie HC(I)TSIHOf/'I IJICHKHU HAa TOBEPXHOCTHU BOIBI. Ounctka BOJIbI OT
Hed)TleOFO 3arpA3HCHUS
Heﬂb: ITIO3HAKOMHUTDH C (1)I/I3I/I‘-IGCKI/IMI/I CBOMCTBaMH HC(I)TI/I TNIOTHOCTBIO U paCTBOPHUMOCTBIO,



HalTH 3(h(PEKTUBHBIN CITIOCOO OUYUCTKHU BOJABI OT HEPTH.

OO6opynoBaHue U peakTUBbI: KpucTauuzatop (1 mrT.), mpoOKoBas Kpoika (OMUIKH, KYCOUKH

NICHOIUIACTA, )KT'YThI U3 IEHBKH ), BOJIA, HEPTh.

Xoxa padoTsbl
1. Haneiite B KprcTamu3aTop Bojabl U 106aBpTe 1—2 M HedTH.

2. HaceimbTe Ha HEPTAHYIO TJICHKY IPOOKOBYIO KPOIIKY.

3. Uepe3 HECKOIBKO MUHYT cOOEpUTE MPONUTAHHYIO HE(PTHIO
KPOILIKY C TIOBEPXHOCTH BOJIbI.
Bonpocs! u 3ananus 1 u 2 rpynnam

1. B uewm pactBopsiercs HePTH?

OnummTe BHENTHUA BT BOJIBI ITepe1 00paboTKOM.

3. Tlouemy HedTsHAs IUIEHKA HAXOUTCS HAa MOBEPXHOCTU BOABI M HE TOHET? Onumure

dusnyeckue cBoiicTea He(TH.

Kak moxHO coOpatbh HE(pTh ¢ TOBEPXHOCTH BOJIbI?

5. Kakoe siBIeHre HCIOIB3YETCs MIPH OYUCTKE BOJBI OT HEPTH C TTOMOIIBIO MPOOKOBOM
KpPOIIKH?

6. IlpemnoxuTe cBoM crtocoObl cOopa He(hTH C TOBEPXHOCTH BOJIBI U TIPOBEPHTE UX.

3 rpynna «IlapuukoBblii 3 pexT»

VYcranoBka. [loBbilienue TemmnepaTypsl arMochepbl U3-3a YBEJIMUEHUS COICPIKAHUS B HEH

JIBYOKHCH YTJIEpO/ia U HEKOTOPBIX APYTUX ra30B MPUBOIUT K UpE3MEPHOMY MOTIIOMICHUIO

BO3/[yXOM TEIUIOBOT'O M3IYyYEHHS 3EMIIH.

[enb: MOCTPOUTH MOJIEIb, IEMOHCTPUPYIOIIYIO TETIIOBOM 3 (DEKT.

OO0opyIoBaHKE U PEAKTHBBI: TIIACTMACCOBAs KOPOOKA C KPBIIIKOW (aKBapHyM ), TEMHBIH

TPYHT (IIECOK WJIM MOYBA), MYJIbBEPU3ATOP, TEPMOMETP, MOJICTABKA I TEPMOMETPA U3

KapTOHa, JIaMIla, KPOIIKe (OMIJIKH, KyCOUKH NIEHOIUIACTA, )KTYThI U3 ICHBKH ), BOJA, HEPTh.

Xon paboThl

1. HaceinbTe Ha AHO MPO3payvHOIl MJIACTMACCOBOM KOPOOKH UJIM aKBapuyMa TEMHbBIN TPYHT
(TIeCOK WJIH MOYBY) CIIOEM 2—3 CM U yBIIQXHHUTE €r0 ¢ TIOMOIIBIO MyJIbBEpU3aTOpA.

2. CpenaiiTe U3 KapToHA MOJICTABKY I TEPMOMETPA, BKOTIAWTE B TPYHT M YCTAHOBHUTE HA
HEee TEPMOMETP LIAPUKOM BBepX. HakpouTe cocy1 KpbILIKOi.

3. YcranoBute namiry Ha pacctossHUE 20—30 cM psIMO HaJl COCYZIOM, YTOOBI CBET Maal
Ha [IapuK TepMoMeTpa. Bkirouus ee, faiite TeMneparype ynactb 10 KOMHATHOM.
3anuiuTe 3Ty TEMIIEparypy.

4. OcTaBHB KpBILIKY Ha COCY/I€, BKIIFOUUTE JIAMITy U 3alIUChIBAliTEe TEMIIEpaTypy KaXayro
MUHYTY B TeueHue 20 MUH (TEpMOMETP JO0JKEH ObITh PaCIOJIOKEH TaK, YTOObI MOXKHO
ObUIO JIETKO CHUMATh €ro NMOKa3aHUs 4epe3 CTEHKY COCYAa).

5. BrixitouuB nammy, 1aiiTe TeMrepaType ynacTb 10 KOMHaTHON. CHOBA yBJIaKHUTE QYHT
Y TIOBTOPUTE OIIBIT, CHAB KPBILIKY C COCY/a.

6. IlocrpoiiTe rpaduK, OTIOKUB MO OCH OPAWHAT TEMIIEPATYpY, a IO OCH aOCIICC BPEMSI.

7. CHoBa npojenaiite Ty ke paboTy, 3aMEHHB TEMHBIN TPYHT CBETJIBIM.

N

Ea

Pe3ynbrarsl

3anonuuTe Tabauny M3MeHeHue TemrepaTypbl IpyHTa IPpU HarpeBaHUuU

Bpewmsi, Mun Temneparypa, °C

0e3 KpBILIKU C KPBIILIKOH
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KOHTpOHBHBIe BOIIPOCKHI U 3alaHus

[Touemy TeMIiepaTypa yBEIMYMBAETCS, KOT/1a KOPOOKA 3aKphITa KPBIIIKOH?

CpaBHHTE 3TOT IIPOLIECC ¢ TAPHUKOBBIM 3 dHEeKTOM Ha 3eMiie.

PazaruaroTcst 1M TeMIepaTypHbIe KPUBBIE ISl TEMHOTO U cBeTI0r0 ¢ynta? [Touemy?
Bnusier i Ha TeMmiepaTypy Bo3/iyXa yBeJIrueHHE 0071a4HOCTH?

Kak moBiusieT cymecTBEHHOE MOBBIIIEHUE II00AIBHOM TeMIIEpaTyphbl Ha OYepTaHHS CYIIH?

Ypoknu 13 -14

Ilpakmuueckan paboma Ne5 OnpeneneHue TEIUIOTH CTOPAHUS TOILINBA.

YcranoBka.

[Tapadun, 6yTaH, 3TaHOJ U METaH — 3TO Bce ToruBa. [Ipu ux cropanuu Beiiensercs: 00JbIIOE
KOJIMYECTBO TeIUIA.

KosngecTBo TemioBoi 3HEPruy, BIICISIOIEHCS IPH CTOPAHUY OIPEIEICHHOIO KOJIMYECTBa
BEILIECTBA, HA3bIBACTCS MENI0MOU C2OPAHUSI.

OTOT OMBIT NOKA3bIBAET C HOMOILBIO IPOCTOTO JJA0OPATOPHOIO 0OOPYAOBAHUS, KAKMM 00pa3oM
MO’KHO U3MEPUTH KOJIMUYECTBO BBLACIIAIOIIEHCS IPU TOPEHUH YTIIEBOIOPOOB TEILIOTHI.
OcHOBHO (haKkTOp, KOTOPBIN OLIEHUBAETCS MPHU BHIOOPE PA3IMUHBIX BUI0B TOIUIUB — 3TO
TEIUI0Ta, IPOU3BOIMMAs B pacyeTe Ha IPaMM TOILIUBA.

Hean padorel. OnpenencHue COOTHOWEHUS MEX Ty KOJIMYECTBOM TEINIOBOM SHEPIuUH,
BBIJIETISIFOLICICS IPU CTOPAaHUU YIJIEBOJOPO/IOB, M UX MOJISIPHBIMU MacCcaMi; OIpEeeIeHNE
TEIUIOTHI CrOPaHMs BOCKA CBEYH M 3TAHOJIA, CPABHEHUE 3THUX BEJIMYUH C TEIUIOTAMHU CTOPAHUs
JIPYTHUX YIJIEBOJOPOJIOB

O0OopynoBaHue U peakTHBBI: JabopaTopHsbIif mratuB (1 mrT.), KoHcepBHas 0aHKa eMKOCTBIO
0,511, TepMoniapa, 3JIEKTPOHHBIE BECHI, IITATUB C KOJIBLIOM, CTEKJISIHHAS TUIACTUHKA, CTEKJISIHHAS
naJloukKa, CIUPTOBKA, MepHBIN UaHHAp Ha 100 mi (1 mT.), 3TaHON.

Xoxa padboThl
I. rpynna «OTIPEJAEJIEHUE TEITJIOTBI CTOPAHUSA CITUPTA»

C nmomoripo MepHOTO IHHApa HaseiTe 100 M1 BOAbI B KOHCEPBHYIO OaHKY.
W3meppTe TEMIiepaTypy BOABIL.

HanonHuTe cipToBKY /10 MOJIOBUHBI CIIUPTOM U B3BECHTE €€.

3akpenuTe KOHCEPBHYIO OaHKY C BOJIOM B IITaTUBE TaK, YTOOBI JHO OaHKU OBLIO BbIIIE
GbuTHIIS CIUPTOBKH Ha ScM

3aKTUTE CIUPTOBKY U IEpEMEIIANTE BOLY.

6. Korma remmnieparypa Bojab! noBbicuTcs Ha 40°C 110 cpaBHEHHIO C IIEPBOHAYATBHOM,
noracure cnupToBKy. He nomyckaiite Tienus ¢puruis.CHOBa B3BEChTE CIIMPTOBKY TaK
OBICTPO, KaK 3TO BO3MOXHO. Pe3ynbpTaTel 3anecuTe B Ta0MIyC MOMOIIBI0 MEPHOTO
mwmHApa Haielre 100 M1 BoJbl B KOHCEPBHYIO OaHKY.

N3mepbTe Temneparypy BOJBL.

8. 3akpenuTe cBeuy Ha CTEKJIIHHOU IUTACTHHKE. J[JIs1 3TOro MoJIep>KUTE HU3 CBEUU HaJl
IJIAaMEHEM CIIMYKH, I0Ka BOCK HE pacTaeT U He HauHeT kanaTb. [locTaBbTe cBeuy Ha
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10.

11.

pacKaJIEHHBIN BOCK U IIPUACPKUBANTE €€, I0KAa BOCK HE 3aCThIHET. BepXHUll KOHel cBeun
JTIOJDKEH OBITh Ha PACCTOSTHUU 2 CM OT JHa OaHKH.

Ornpenenure Maccy cBeYH (BMECTE CO CTEKJISTHHOM MIIACTUHKOM ).3aUIINTe 3HAUCHHE.
[TocraBbTe cBeuy noxa 6aHKy ¢ BOAOM U 3axkrure ee. OCTOPOKHO pa3MelIaiTe BoLy
nanoukoil. [To Mepe cropanusi cBe4r MOKET BOSHUKHYTh HEOOXOAMMOCTb OIYCTUTh
6aHKy, yTOOBI I1aMs1 ObLIO TOYHO 10J €€ AHOM. CoOroaaiTe IPU 3TOM OCTOPOKHOCTD.
Korna Temnepatypa Bojbl noBeicutcs Ha 40°C 10 cpaBHEHUIO ¢ IEPBOHAYAIIBHOM,

noraCuTe 1jiamsi.

12. IlponomxaiiTe MOMEIIMBaHKE, TIOKA TEMIIEPATypa BObI HE MEPECTAaHET MOBBIIIATHCS.

3anuiuTe HauOoabIIee AOCTUTHYTOC 3HAUCHUC.

13. Ompenenute Maccy OCTBIBIICH CBEUH, BKITFOUYAs MAcCy BCETO OIJIABUBIIIETOCS BOCKA.

PesynbpTaThl. 3amosHUTE TaOIHIY

Onpe}leﬂelme TENJOTHI CTOPAHUA 3TAHOJIA

O0BEM HCITOJIE30BAHHOI BOJIBI =100 mx
HauanpHas TemnepaTypa BOJIbI =..°C
Koneunas temnepartypa Bojbl =°C
Pasznocth Temmeparyp =... Tpan.
Macca cniupTOBKH CO CIMPTOM Iepest =..r
FOpEeHUEM

Macca cniupTOBKHU CO CHUPTOM MOCJE TOPEHUs |=... T
Macca cropesuiero cnupra =.T
Tenora cropanus Ha rpaMm =... kIx/r
MousipHast TenaoTa CropaHus =... KJl>x/MoIb
OnpenesieHue TeNJ0Thbl cropanus napaguna

O06beM HUCI0IBb30BaHHOM BOJBI =100 mn
Havanbnas Temneparypa Bozbl -..'C
Koneunas temneparypa Bojbl —"C
Pasnocts TEMEIEpaTYp =... Tpan.
Macca cnupTOBKH CO CIIUPTOM TEpes =..T
TOpEHUEM




Macca ciupTOBKH CO COUPTOM IOCJIE€ TOPEHUS |=... T

Macca cropesiiero cnupra =..T
TeroTa cropanusi Ha rpaMMm =... kJx/T
MounsipHast TeraoTa CropaHus =... kJ[>x/mMob

KOHTpOJILHLIe BOIIPOCHI U 3aIaHUHA

=

OnwumuTe BHEMIHUN BUJT IHA KOHCEPBHOM OAHKM B KOHIIE SKCIIEPUMEHTA.

2. Tloyemy ciMpTOBKA JODKHA OBITH B3BEIIIEHA CPa3y MOCIIE CKUTAHHS HEKOTOPOTO
KOJIMYSCTBA TOILINBA?

3. Tlpu pacueTe TEIJIOTHI CropaHus MOJIaraiu, 4TO BCE TEIUIO FOPSIIEro BEIIecTBa MO0
Ha HarpeB BoJbl. HaCKOJIBKO 3TO cripaBeiTuBO?

4. HanumuTe ypaBHEHHUsI TOJHOTO CTOPaHUS 3TaHOJA.

5. HamwummTe ypaBHEHHS HEMOJIHOTO CTOPAHUS ITAHOJIA.

6. Kak momyuennas Bamu teruiora cropanus mapaguHa COOTHOCHTCS CO 3HAHHMSIMH JIJIsT
Oyrana (Tabnuma 15)?

7. Kakoi u3 IByX yrieBoJiopoJioB — OyTaH win napadus — Jydiinee roproyee u noiemy?

Yraerogopon Tennora cropanus
kJI>x/Monb kJx/T

Metan CH4 890 55,6
Oran C2He 1560

[Tpornan C3Hs 2200 50,0
byran C4Hio 2859

[Tenran CsHiz 3510

I'ekcan CsHig 4141 48,2
I'entan C7H1s 4817 48,2
Oxktan CgHis 5450 47.8

8 . Kak momyuenHas Bamu Temiora cropanus 1 r napaduHa COOTHOCUTCS ¢ TAKUM e 3HAaU€HUEM
Juis 6ytana? YToObl OTBETHTH Ha 3TOT BONPOC, HEOOXOAMMO MEPECUYUTATH MOJISIPHYIO TEIUIOTY
cropanus OyraHa, KOTopasi IpuBeieHa B TabJMLe B TEIUIOTY CropaHus 1 r

6yrana o dpopmyie Q = Q m/ M (JIx) = Q m/ M » 10 3 (x]Ix),

rae M — monsipHast Macca OyTaHa.
9 . Kakoili u3 AByX yIiIeBOAOPOJOB — JIyUllIEe FOPIOUYEE U ITOUEMY?
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Ornpenenure MOJISIPHBIE TEIJIOTHI CTOPaHUsl METaHa U OKTaHa (cMm. 1. 1).

3. Ilpu pacuete TEMIOTHI CrOPAaHUS CUUTAEM, YTO BCE TEIUIO TOPAILIETO BEIIECTBA MOLIO Ha
HarpeB Bojbl. Hackombko 310 cripaBeyinBo? Kakue erie yciioBusi IpOBEICHUS
9KCIIEPUMEHTA MOTYT IPUBECTH K OLIMOKAM MPU ONpeATICHUH 1aHHOW BETUYUHbI?

4. CocraBbT€ TEPMOXMMHUYECKHE YPABHEHUS CTOPaHUs (C YUETOM BbIIEIUBIIECHCS TEIIOTHI)
MeTaHa (TJIaBHOTO KOMIIOHEHTA MPUPOJHOTO ra3a) u OyraHa (UCIOJIb3yeTcs, HallpuMep,
JUTS 3alPABKU 32KUTAIIOK).

5. Kak Monsgpnas Temnora cropanus (cM. Tadi. 16) cBsizaHa ¢ 4MCIOM aTOMOB yIjiepojia B
MoJieKyJie?

6. PaccuuTaiiTe mporyiieHHbIe 3HAUEHUS TEIIOThI CrOpaHus B KJ[X/T UIsi HEKOTOPBIX
ankaHoB (cM.Tabi. ). Kak 115 Bcex 3THX COeIMHEHUHN BETUYHHbBI
MOJISIPHBIX TEIJIOT CTOPAHUSI COOTHOCSITCS € TEIUIOTAMH CrOpaHus B pacyere Ha 1r?

7. Ha nmpumepe cxxuranusi oktana (OCHOBHOTO KOMITOHEHTa OCH3MHA) MOKAXHTE, KaK

MPOUCXOUT ropeHne OeH3HHa:

a) CKOJIbKO TEIlIa BBIAEISAETCS IPU CKUTAHUU 2 MOJIb OKTaHa;

0) CKOJIBKO TeIlIa BBIACISETCS MpU CKUraHuu 1 ramiona (2,66 kr) okrtaHa (OTBET IaliTe B

k/[x/ramion);

B) MPEICTaBbTE, YTO B BalleM aBToMoOuse Bcero 16% sHepruu CropeBIIero TOMIUBa

IIpeBpallaeTcs B MEXaHUUECKYIO U HJIET Ha BpalieHue kojiec. CKOJIbKO MOJIE3HOMN

SHEPTUU Bbl MOXKETE TOMYYUTh, UCTIONB30BaB 20 ramnoHoB O0ensuna? (Cxxuranue

OeH3MHA SKBUBAJICHTHO C)KUTAaHUIO OKTaHA.)

9. Tennmota cropanus yris paBHa 394 k/[x/mMoib (B kKauecTBe Tpy00ro mpuoIMKeHus

JOTYCTUM, 4TO yrojb — 310 100% -l yraepon). Hanummre TepMOXUMUYECKOE

ypaBHEHHUE 3TON peakiuu. YTo JIydIlie UCI0Nb30BaTh B KAUECTBE TOPIOYET0 — YTOJIb WU

okTaH (B pacuere Ha 1 r)? B kakux ciy4yasix yrojib MOXET CIIYKUTh 3aMEHHUTEJIEM OeH3H-

Ha? [IpuBenuTe X0Ts ObI OMH MIPUMEP, KOTJ]a HETOCTATKH YISl B KAUECTBE 3aMEHHUTES

He()TH HECOMHEHHBI.

Ypoxn 15-17

Ypok 15.Kpekunr nedru.

VYpox 16 Ilpaxmuueckasn paboma Ne 6. KpekuHr cMa304HbIX Macen. [lpakmuueckas paboma
Ne7. JlenonvMepusanus NOJIUITUIIEHA

VYpok 17 Cemunap «AnbTepHATUBHbIE HCTOYHUKH TOTUINBAY

Ilpakmuueckaa paooma Ne 6. KpekMHI cMa3049HBIX MaceJl.

IIpenBapure/bHbIe CBeeHHUS

Hed1b — ucTouHuk npeaenbHbIx coequHeHni. Ee MokKHO pa3fenuTh Ha HECKOJIBKO (paKIuid ¢
NOMOIUIbIO (PPAKIIUOHHON MEPErOHKU. YTIEBOI0POAbI C BBICOKOW TeMIIEpaTypoi KUleHus,
uMeroIe 0OJbIINE MOJIEKYIbI, HAXOAAT OTPaHUYEHHOE MpUMEHEeHHe. MoJIeKyIbl TaKHX
YIJI€BOIOPOAOB PACIIEIUISIIOT, YTOOBI MOIY4YUTh 00JIee MEJIKUE U COOTBETCTBEHHO 0OJIee 1IEHHBIE
MoJeKkyibl. Takoe paciierieHiue MpouCcXoIuT B MPOLECCe BBICOKOTEMIIepaTypHOIl 00paboTKu —
KPEKHHTa.

O0opynoBanue u peakTHBBI: Topenka byHsena, nabopatopHsiii mratus (1 mT.), ITATUB AJS
npoOupok (1 mT.), orHeymopHas mpoOUpKa ¢ OOKOBBIM OTPOCTKOM U MPOOKOM ¢ Ta300TBOTHON
TpyOKoii (1 mIT.), mpobupka (3 mT.), NUneTKa, KpucTaau3arop, (1 mT.), mmnarens, CTeKJISTHHAS
BaTa, OuThlil hapdop, yHuBepcalibHas HHANKATOpHas Oymara, MeIULIUHCKUN napauH
(momekan), OpoMHast BOja, IEpMaHTaHAT KaJlus, PaCTBOP CepHOU KUCTOTHI (2 M).

Xoa pa6orsl |. KPEKMHIT

1. Tlomectute B mpoOUPKY Ha IIIyOMHY OKOJIO 2 CM TaMIIOH U3 CTeKI0BaThl. C MOMOIIbIO
NUMETKHU HaKamnaiTe MeIUIIMHCKUN apayH Ha CTEKIJIOBATY, TIOKAa OHA HE «HACBITUTCSI.
Creiite uznuiek napadusa.

2. TlomHOCTBIO HaMOMHUTE MPOOUPKY Kycoukamu (apdopa.



3. 3akpernute MpoOHUPKY B 1aOOPATOPHOM LITATUBE, 3aKPOITE MPOOKOH C ra300TBOAHOM
TpyOKOH,

4. HamoxauTe Opyryro IpoOHPKY BOJIOM U PACIIOIOKUTE €€ HaJl ra300TBOAHON TPYOKOIi B
CTakaHe ¢ BOJo (puc. 4).

5. CunbHo HarpeBaiiTe hapdop B TeueHHEe HECKOJIBKUX MUHYT. M3peKa mogorpesaiire u
CTEKJIIHHYIO BaTy ¢ napaguHoM. BelycTHTe NIepBble HECKOJIBKO My3bIPHKOB Ia3a,
OCTaJIbHOM ra3 codepure B TpU
MPOOUPKH.

II. U3YYEHUE CBOMCTB ITPOJIYKTOB 1 ITAPA®UHA
Hccnenyiite cHavana ras, a 3aTeM MeIUIMHCKIA napaduH
1. OtmeTthTe 3amax.
2. Tlopoxrure oOpa3er JIy9HHOMH.
3. JloGaBbTe B 0Opasenr 5S—6 kareab OpoMHOM BOABL. 3aKpPOWTE MPOOUPKY U BCTPIXHUTE
coaepxumoe. HabGmronaiite 3a ©”3MEHEHHUEM 1IBETA.
4. Jlo6aBbTe 5S—7 Kamenb NOJKUCICHHOTO pacTBOpa IepMaHraHaTta Kauaus B 00pasell.
3akpoiiTe npoOHPKY U IepeMenaiTe cogepxkumoe. Habmronalite 3a ”3SMEHEHHUEM 1IBETA.
5. .Ilonoxute Kycouek BIIaKHOW MHIMKATOPHOM OyMaru B oOpasell.

PesynbraTet
3anojgHuTe TaOJIUIY :
CaoiicTBa rasza u napaduaa

CBOICTBO U BelleCTBa I'a3 MenuuHckmii napaduH

3armax

I'openue

BbpomHuas Bona

PactBop nepmanranara
Kanus

WNnaukatopHas Oymara

KoHTpoIibHBIE BOITPOCHI U 33JJaHUA.

1. Kakoii uBeT miaMeHu ropsiiero raza?

2. Tloyemy He coOHMparoT MepBbie My3bIPHKU Ta3a?
Ilpakmuueckas paboma Ne7. [lenoauMepu3anus NOJUITUIIEHA
¥YeranoBka. Ha ypokax moapoOHO paccMaTpUBaIOT CBOMCTBA MONUATUIICHA U OTMEYAIOT, YTO
MaKpOMOJIEKYJIa TTOJIMAITUIIEHA OUYEHb ITOX0Ka Ha MOJICKYJIbI BBICIIIUX TTPEIETbHBIX
yraeBOI0poA0B (O0bIlIast OTHOCUTENbHAS MOJIEKYIISIpPHAs Macca, OTCYTCTBUE KPaTHBIX CBsI3EH,
XUMHUYECKast HHEPTHOCTB ).
Bo3znukaeT Bompoc: BO3MOKHO JIM OCYIIIECTBUTH 0OPaTHYIO PEAKIIUI0 — JETIOTMMEPU3AINI0 — C
MOJTY4eHUEM HENPEIeTbHOr0 MOHOMEpa — 3TuiieHa? M3BecTHO, 4TO MpU HAarpeBaHUU B TIPO-
OMpKe MOJIMATUIICH TUTABUTCS, KUITUT, & B €T0 Mapax MPUCYTCTBYIOT B OCHOBHOM MOJICKYJIBI
noyimMepa (YaCTUYHBIN KPEKUHT UJET 32 CUET CTEKIITHHBIX CTEHOK MPOOUPKH, BHITOTHSIONIEH
KaTaJIUTHUYECKYIO POJib, HO STOTO SIBHO HEAOCTATOYHO, YTOOBI HATJISAHO TIOKA3aTh MPOIIeCC
JETOTUMEPU3ALIHH).




JIyist ocyliecTBIIGHUS TIPOIecca pa3aoKeHUs TOTUITHIICHA HEOOXOIMMO HCIIOIh30BaTh
KaTaJIn3aTop, KOTOPBIH pa3pbIBa OBl YTIIEPO/-yIIIepoJHbIe CBsi3U. K TaKOBBIM OTHOCSTCS] OKCHT
xpoma(lll) u okcun anromunus. Hannyumuit karanuzatop — okceus xpoma(lll) Cr203, koTopsiii
MOJTYyYar0T PA3JIOKEHUEM JUXpOoMaTa aMMOHHS HEMTOCPEIICTBEHHO Mepe]l OMBITOM (BCeM
W3BECTHBIN ONBIT «BynkaHy»). DTOT ONBIT OUY€Hb BAXKEH, TAK KaK IMEET IKOJIOTHUECKOE
3HaveHue. Beap 10 cux mop He penieHa npobieMa yTHIIN3aluU | epepadoTKH MOTMMEPHBIX
OTXOJIOB, KOTOPBIE 3arPsI3HSIOT OKPYKAIOIIYIO CPEy, TaK KaK UX HE pa3pylIaroT HUKAKHe
MUKPOOPTaHu3MbI. [10MATHIIEH — OJIMH U3 TaKUX MOJIMMEPOB

Xoxa padoTsbl

1.Ha nHo npoOupKy MOMECTUTH KYCOUYKH MOJUATHIICHA (JIyYIlIe ¢ HU3KOU CTEeHbIO
MOJIMMEPU3AIUN ).

2.3akpenuTh NPOOUPKY B JIAMKE IITaTUBA TOYTH TOPU30HTAIBHO, C IETKUM HAKJIOHOM JTHA BHU3,
9TOOBI PACIIIIABICHHBIN MOMMATUIICH HE BBUIUJICS.

3. Baectu mimareneM B mpoOUPKY CBEKENPUTOTOBIEHHBIN okcua xpoma(lll), koTopsrii
pacroaraoT Ha JIHEe U B CepeArHe MPOOUPKHU. B cpeaHeit yacTu mpoOUpKy KaTaau3aTop TO0JDKEH
JIEKATh PHIXJIO (TSI YIY4IIEHUS TPOXOJUMOCTH Ta3a).

4.3aKpbITh IPOOHPKY IPOOKOI ¢ Ta300TBOIHOM TPYOKOM, HanpaBieHHOM BBepX. CHauaja
HarpeTh [EHTPAIbHYIO YacTh MPOOUPKH (KaTaau3aTop JO0JDKEH HarpeThes 10 TeMieparypsl 500
°C), a 3aTeM MOJUATUIICH J10 3akunanus. [lapsl monusTuieHa, mpoxoas HaJl HarpeThIM
KaTaJau3aToOpOM, pa3iararoTcs. BeIxoaaiuii U3 ra300TBOHON TPYOKH Ta3 MpeACTaBIseT coOon
CMECh HeTpeeIIbHBIX COCIMHEHHM, OCHOBY KOTOPOI COCTaBIISET STUJICH.

5. Ilomkeub MOJyYEHHBIN Ta3.

6.3areM HE0OXOIMMO MOTYIIUTh IUIaMsl, IIEPEBEPHYTH Ta300TBOIHYIO TPYOKY BHU3 H ITOOYE-
PEIHO OIyCKaTh €€ B IPOOMPKHU C paCTBOPAMU MEpMaHTaHaTa Kajus U UOAHOMN BOJIBI.

Cneaatsb BbIBO/. 1. O XapakTepe BBIICISIONIETOCS Ta3a.

2. O BO3MOXKHOCTH HCIIOJIb30BAHUSI TAHHOM PEaKIuu

¥Ypoxu 18 -20.

VYpok 18.Kayuyk. cTopust OTKphITHS.

Vpok 19 U3yuenue cBOMCTB pe3rHbI U KaydyKa

VYpoxk 20. IIpaxmuueckas paboma Ne§. Kayuyk: nonydeHnue, CBOMCTBaA, IPUMEHEHUE.
Tonyuenue kayuyka uz nucmoves Quxyca. Kayayk coaep>KuTcsi BO MHOTUX PACTEHUSIX —
OJlyBaHUHMKe, PUKyCe, KOK-Ccarbi3e, Tay-carbize u T. . i MoaydeHus KaydyKa JIy4Ilie B3ATh
aucThs Gukyca. Cok U3 JUCThEB COOMPAIOT B MPOOHPKY. B Hee e 1006aBIsII0T HEMHOTO BOJIBI U
0,5t cynbdara ammonus. [locie pasmemmBanus cMecu U 10OaBICHUS K HEW STUIIOBOTO CIIUPTA
BBIICIISIFOTCS KalleJIbKU KaydyKa.

Heckonbko kanenp kaydyka pacTBOPSIIOT B OEH3MHE U K YaCTHU 3TOTO pacTBopa J100aBIsOT
OpOMHYIO BOJY WJIM pacTBOp MepMaHranara kamus. Okpacka 100aBIeHHBIX paCTBOPOB
00€CIIBEUMBAETCS, UYTO CBUJIETEILCTBYET O HEMPESIbHBIX CBOMCTBAX Kaydyka. BTopyto 4acTh
pacTBOpa OCTOPOKHO BBHITAPUBAIOT HA 4acOBOM cTekJie. [locne ynanenust pacTBOpUTesNs Ha
CTEKJIE OCTAaeTCA AIacTUYecKas IIeHKa Kaydyka, KOTOPYIO MOXHO CJIETKa pacTAruBaTh.
Bomnpocs! 1 0TBETHI:

[Touemy obecriBeunBaeTCs OKpacka OpOMHOM BOJIBI M TIEPMAaHTaHATa KaJIus B pacCTBOPE Kaydayka?

Hccaenosanue npo0dbl BO3yXa Ha aJIKOI0J1b

Henwv pabomwt. Vccnenoanue 2¢pGheKTUBHOCTH pUOOpPa JJIs B3ATHS TPOOBI HA aJTKOTOJIb.
Obopyoosanue. Tpu koHnueckre kojaobr 00bemoM 100 M, 1Be CTEKISTHHBIE TPYOKH, COTHYThIE
MOJT IPSIMBIM YTJIOM, 3aKHM, TPOOKa C ABYMSI OTBEPCTUSIMU, PE3UHOBasi TpyOKa, TPH CTEKJISIHHbIE
TpYyOKH, 3aMOIHEHHBIE KPUCTAIUTHYECKUM JuXpoMatoM Kaius K>CexOr, Uiy Tpu mpoOUupKu



«Ankotect-80», TpU PE3MHOBBIX IIapa OAMHAKOBOTO pa3Mepa, BEJIOCUIIEIHBIN HACOC.
Bewiecmea. DTUNOBBIN CIUPT.

Ilpumeuanue. IIpoOupKu 1jis B3ATUS IPOOBI Ha aJIKOT0JIb «AJKOTECT-80» COepiKaT KPUCTAILIBI
nuxpomara kanus. [Ipu npoxoxaeHnn yepe3 npoOupKy BO3AyXa, COAepKalllero napbl akorois,
4acTh MOHOB JIMXpOMaTa BOCCTaHABIMBAETCS /10 3eeHbIX noHOB XpoMa (II1). KomnuectBo
MPOLIEIIIET0 Yepe3 NPoOUPKY 3TaHOJIa U3MEPSIeTCsl IITYOMHON paclpoCTpaHeHUsI 3eJIEHOM OKpa-
CKHU B TIPOOUPKE.

VHTEHCUBHOCTD 3€JIEHOM OKPACKH XapaKTEepU3yeT COEepKaHUE ITAHOJIA B BBIIBIXaEMOM BO31yX€
, CJIEJIOBATEIbHO, KOHIIEHTpaluio ankoross B kpoBu (KAK).

IHopsinok BHINOJHEHHUS PA0OTHI

1. TlpurotoBnTe pactBop cupta (80 mi 3TaHosa B100 M BojIbI). DTO CpaBHUMO C
paspetennoi npenensHoit KAK — 80 mr xva 100 r xpoBwu.

2. IlpurortoBsbTe elle /1Ba pacTBOpa cnupTa — ¢ 0oJiee BBICOKOM U OoJiee HU3KOM

KOHLIEHTpaLMeN 110 CPAaBHEHHUIO € IIPEIbIAYILEH.

CobepuTte Tpu npudopa, Kak MoKa3aHO Ha PUCYHKE , HO 0€3 Pe3UMHOBBIX IIAPOB.

J1o mpucoeMHEHUS CUCTEMBI ITO/Ia4YH BO3/yXa KOJIOY C pacCTBOPOM CIIUPTA MOJOTPEHTE

o 40 °C.

5. C noMoIbI0 BEJIOCUIEIHOTO Hacoca HalylTe pe3NHOBBIN 111ap, 3aKPONUTE OTBEPCTHE
3KMMOM M MPUCOCTUHUTE 1Iap K MPUOOpY.

5. MenieHHO PUOTKPONTE 32)KMM U TPOITYCKaiTe BO3AyX yepe3 npuodop B TeueHune 1—2
MUH. (ABTOMOOWJIMCTY J1al0T Ha TecTupoBaHue apixanus 10—20 c.)

6. IloBTropuTE SKCIIEPUMEHT C ABYMS IpyruMu pactBopamu. lllaper cTapaiitech HaxyBaTh
OJINHAKOBBIMH, YTOOBI 00BEM BO3AyXa, MPOLIeAUINI yepe3 mpudop, ObUT OIUH U TOT XKE.

7. B kaxmoMm ciaydae UCTIONB3yHTe HOBYIO TPYOKY C TUXPOMATOM KaJIHsl.

~ow

BOIIPOCHI 1 3ATAHUA

1. HackonbKo mOAXOAUT 3TOT METOJ Uil OOHAPYKEHUSI Pa3HULIBI B KOHLIEHTPAIUU
pPacTBOPOB 3TaHoINA?

2. Kakwue apyrue n3aMeHeHHsI OKPACKH COJEPKUMOTO TPYOKH JUTsl TECTHPOBAHUS Ha
QJIKOT0JIb MOKHO eI1le OOHapyXHUTh?

3. OObscHUTE, TOYEMY BaM PEKOMEHI0BAHO IPOBOIUTH OIIBIT 110 BPEMEHH HECKOJIBKO
JI0JIbIIIE, YeM MIPHU TECTHUPOBAHUM BOAMUTENIEH Ha AlKOIOMb.

4. OObscHUTE, TOYEMY BaXXKHO pabOTaTh C pacTBOpaMH 3TaHoa, mojgorpersiMu 10 40 °C.

1. dyOunbHble BemecTna



wn

10.

JlaboparopHas paboTa BeigeneHrue TaHHHA U3 CYXOT'O YalHOTO JIUCTA U OMBITHI C HUM
[IpenBapuTenbHble CBECHUS

B uaitHom nucte oOHapyxkeHo 130 xumuueckux coeuHeHnid. Cpen HUX BaKHOE MECTO
3aHUMaroT nyomnbHble BemecTBa (15—30%), apupHbie Macia, opraHuuecKre KUCIOTHI,
¢dmaBoHOUIBI, cTepHHBI, BUTAaMHUHBI A, B,, B2, PP u oco6enno P u C. [TpuunnHoi
MOSIBJICHUS KOPUYHEBOM UM YEPHOU OKPACKH MOTYT OBbITh BEIIECTBA U3 FPYIIIbI
KaTexuHoB. KaTexuHspl yast 00s1aatoT CBOMCTBaMH BUTaMUHa P, KOTOpBIiA peryiaupyer
MIPOHUIIAEMOCTh CTEHOK KPOBEHOCHBIX COCYAOB. DTH OECLIBETHHIE BEILIECTBA MO
BIMSIHUEM ()epPMEHTOB MPEBPAIIAIOTCS B MUIIEBBIC T1yOMIbHbIE BEIIECTBA.

JlyOunbHble BeliecTBa JIETKO pacTBOPUMBI B Bojie. C CosiMU jkefie3a JatoT CUHE-YepHOe
WIM 3€JIEHO-YEPHOE OKpalIBaHUE.

JlyOunbHble BelecTBa He MPEACTaBIIAI0T cO00M KaKOH-IH00 CTPOro OUepUEHHOM IPYIIIIbI
OpraHMYECKUX COSAUHEHUN. JlyOUIbHbIE BEIIECTBA COAEPIKATCS BO MHOTHUX PACTEHUSX,
HaxoJIICh B KOPE, JTUCThAX, MIIoAaxX, apeBecuHe. Mx ocoberHo muoro (10 70%)
HAKaIUIMBAETCS B YEPHWIBHBIX OpEIIKaxX, MPEICTABIIAIONINX 00JIe3HEHHBIE HAPOCTHI Ha
JUCTBSIX Ay0a, 00pa3yronmxcs B MecTaX yKycoB HaceKOMbIX. B uae coneprkarcs
IyOMIIbHBIC BEIIECTBA, U3 KOTOPHIX HanOoJiee n3y4eHbl TaHUHBI. OHU 00YCIIaBIMBAIOT
BSDKYIIUHN BKYC KPETKOTo Yasi.

Jli1s IpOMBIIIITIEHHBIX 1I€JIed UCIONb3YIOT IPYIMe UCTOYHUKHY TaHWHA — YEPHUIJIbHbBIE
OpEIIKH, TaJUIbl UK PACTECHHE CyMaXx.

JI1s1 SKCTpakMK pacTBOPUMBIX BEIECTB, Yail KUIIATAT C BOJOM.

Jlist ombITa JTydIlie B3ATh 3€JICHBIN Yaii, Tak Kak B HEM TAaHUHOB OOJIbIIIE, YeM B YEPHOM
yae.

O6opynoBaHue U PeakTUBBI: CIUPTOBKA UJIH dJIEKTpoHarpeBatesns (1 mrT.), mraTtus
naboparopusrii (1 mrT.), Boasaas 6ans (1 mt.), Bechl Texaudeckue (1 mrT.), XuMUIecKuit
crakad Ha 500 mi (2 mT.), MmepHbIid muauHap Ha 100 M (1 1IT.), TUNIETKH METUIIMHCKHE
(2 wrt.), crakan xumuueckuit (200 mi) (2 wr.), crakad xumudeckuit (100 mi) (2 wr.),
BbIMapuTenbHas yamka (1 mr.), crynka ¢ nectukom (1 mr.), mmatens (1 mT.), BOpoHKa
KoHu4eckas (3 wrT.), mratus Juid npoodupok (1 mr.), npodupka (1 mr.), 3eneHslii yaii,
bunbpTpoBasbHAA OyMara uiu Mapis (XJI0m4aTrooyMa)cHasi TKaHb), CTEKJIOBaTa, pacTBOP
arnterata cBuHIa (10%) (cBUHIIOBas TPUMOYKa), pacTBOp cepHOM Kuciotsl (1%), pacTBop
ruapokcuaa 6apus (0,5%), pactBop xmopuaa sxenesa (1) (1%6).

Xoa padoTsl

I. OKCTPAKIMA AYBMJIBHBIX BEHIECTB

11.

12.

3aceinbTe B XUMHUecKui cTakaHd Ha 500 mu nmauky 3enenoro yas (50 r) u 3aneite yait
100 M xunsimeit Boasl. Kunsarure yait Ha HEOOJIBIIIOM OTHE OKOJIO Yaca.

Cobepute mpubop anst GunbTpoBaHus U OTPUILTPYHTE pacTBOp. [Ipomoiite ocamok Ha
¢unbTpe 100 M ropsueit Boasl. Bel monyunte okono 200 M1 KeaTo-3€JI€HOr0 pacTBopa.

1. BBIAEJJEHWUE TAHUHA

1.

2.

[Tpuneiite B )xunkocth 15—20 Mi pacTBopa arerata cBuHIAa. HabmrogaiiTe BeimaaeHme
ocajka (TaHaT CBUHIIA).

AkkypaTHO cneite xxuakoctb. K ocanky 100aBbTe cTakaH ropsiueii BOAbI, pa3MeniainTe,
JaiiTe OTCTOATHCSA U clieliTe BHOBB. [loBTOpUTE 3Ty onepanuto 3—4 pasa, 4To0bl yIalnuTh
VMOHBI CBHHIIA.

Bo3sMute npoOy Ha HOHBI CBUHIIA. [[7151 3TOTO OTIIelTe 1—2 MIJI MPOMBIBHOM JKHJIKOCTH B
pOOUPKY U 100aBbTE HECKOJIBKO Kamelslb pa3daBiieHHOM cepHO kucnoThl. Ecnu nmpoba
COJIEPKUT MOHBI CBUHIIA, TO PACTBOP MYTHEET U MOATOMY CJIEYET MOBTOPUTH MPOMBIBKY.



4. Korga mpoba OyJeT oTpunaTeTbHON, OTQUIBTPYITE 0CAIOK Yepe3 CTEKIOBATY U Ha
(buUIBTpE MPOMOITE PacCTBOPOM CepHOM KUCIOTHI(S50 MiT).
5. CoOpanHblil pacTBOp HEUTpanu3ylTe pacTBOpoM ruapokcuaa oapus. Orpunbrpyiite
BBITIABIIIUI OCA/IOK Cyib(dara Oapus.
6. YmapbTe nmpo3pauyHbIii pacTBOpP I0CcyXa Ha BoAsiHOU Oane. Ocallok Ha JTHE COCKPEOUTE U
M3MEJIbYUTE B IOPOIIOK (3TO TAaHUH).
I11. KAHECTBEHHAS PEAKIIUS HA TAHVUH
1. Tlomecture 0,5 r TaHWHA B CTEKIISTHHBINA CTAaKaHYUK, 100aBbTe 40 MJ1 BOJIBI M pa3MeriainTe
JI0 pacTBOPEHHUSI.
2. 3arem nmpubaBbTe 5—6 Kamenb xaopuaa xkenesa (111). Habmromaiite mouepaenue
KUJIKOCTH.
Pe3yabTaTrnl
3anoJHUTE TaOJIHITY
KoHTpoJibHbIe BONPOCHI U 3a]aHUs
1. Ha3zoBute XMMHUYECKUI COCTaB Yasl.
2. T'me comeprkarcs AyOMIIbHBIE BelecTBa?
3. Kakwue cBoiicTBa TaHWHA JISKAT B OCHOBE SKCTPAKIUH?
AJKAJIONIbI
JlaGopaTopnasi pa6oTta Brinenenue kodenHa 3 CyxXoro YaiHOTO JINCTA U OIBITH C HUM
IIpenBapure/ibHbIe CBeeHUS
C gaem 1 ko(he B OpraHU3M YeJIOBEKa IMMOCTYITAeT MOCTOSHHBINA B TEYCHUE BCEH JKU3HU ITOTOK
OMOJIOTUYECKH aKTUBHBIX BElIeCTB. B "ae comepikarcs TOHU3UPYIOIINE BEIIECTBA —
BUTaMUHBI, dQUPHBIE Macia u apyrue. Ho riraBHast poiib MPHHAUICKUT KOPEHHY U3 Kilacca
ANKAIOUA0B. AJNKaIOUIbI MPEJCTABIAIOT COO0H a30TcoepKalllie OpraHuuecKre
COCIMHEHUSI OCHOBHOT'O XapakTepa.
AJKanoupl, Kak 1 BUTAMUHBI, OTHOCSITCSI K OMOJIOIrMYECKH aKTUBHBIM IIPUPOTHBIM
coequHeHUsM. OHH HAXOJAT MUPOKOE MPUMEHEHUE B MEIUIIUHE, THIIECBOM
MIPOMBINIJICHHOCTH U CEIHCKOM XO3SHCTBE.
AJKaIOu bl — 9TO BEIIECTBA B OCHOBHOM PACTUTEIBLHOTO ITPOUCXOXKICHUS U PEXKE
JKUBOTHOTO. B pacTeHUsAX 4aCTO HAXOJUTCS CMECh AJIKAIIOUI0B OJIM3KUX 10 XUMUYECKOM
cTpykrype. KpoMe kodenHa k ankaionaaM OTHOCATCS TaKKe€ HUKOTUH U3 Tabaka,
nanaBepUH U3 MaKa, XUHUH U3 XUHHOTO JiepeBa U T. 1. Kodenn cHavana ObuT HaliZieH B
Ko(eHHBIX 3epHaxX, TaM €ro 0OJbIlIe, YeM B YalHbIX JTUCThAX. CopepxKaHue alKalouI0B B
pPacTeHUSX HEBEIHUKO.
B nHacrosiee BpemMs it mosrydeHust KodernHa UCTIONIb3YIOTCs 00JIee JeIeBbie
CUHTETHUYECKUE U TIOJYCUHTETHUECKUE METOIBI.

Kodenn — BerecTBo COBEPIIEHHO OMPEAEIEHHOTO U IOBOJIBHO CUIBHOTO JICHCTBHUS.
[ToTpebnsis, HaTpuUMep, €KEroIHO S KT Yasi, 4eoBek moiydaet 3a rox 130 r kodenna. B
nepecueTe Ha 60 JeT *KU3HU 3TO COCTABIISET OKOJIO 8 KI' KO enHa.

Yaii mupoko UCToib3yeTcs Kak 03/10poBUTENbHOE cpeacTBo. OH obecrnieunBaeT
TEPMOPETYJISALUIO YeJI0BEYECKOT0 OpraHu3Ma, yMEHBIIAET YUCIIO clydyaeB 3a00JeBaHUN
BEPXHHUX JIbIXaTEeNbHBIX ITyTeH U NOBbIIIAeT padoTocrnocodHocTh. Kodenn B uae oka3piBaeTt
CTUMYJIUpYIOLIee AeHCTBUE HA IIEHTPAJIbHYIO HEPBHYIO CUCTEMY.

Kode netictByer 6omee sipko, HO MEHEE MPOAOHKUTENBHO, YeM Yaid. B Oombimmx q03ax kode,
B OTJIMYUH OT Yasi, BEI3BIBACT pa3ApakeHUe CIM3UCTOMN KUILIEYHUKA, a TAKXKe CIIOCOOCTBYET
3a00JIeBaHUSM CEpPJIa U COCYIOB.

Kodenn npencrasisier coboii 6enblie Urop4aThie KPUCTAIIBI cllaboropbkoro Bkyca. Ha
BO3yxe KoerH ObIcTpo BhIBeTpUBaeTcsa. KoenH Hemioxo nepeHoCUT BhICOKHE
TEMIIepaTyphl, XOPOIIO 3KCTPArupyeTcs BOJOW U HE yIETYUUBAETCS MPU 00€3BOKUBAHUN
JKCTpaKTa.



OO6opynoBaHue U peakTuBBI: cipToBKa (1 mT.), Bechl TexHuueckue (1 mir.), Turens
(dbapdopossrit u meTasmuyeckuid) (1 mT.), mecTuk co ctynkoi (1 mrT.), BeimaputenbHas damnika (1
1IT.), IITAaTUB JIabopaTopHbii (1 mT.), BogsHas 6ans (1 mrT.), TUMETKH MeTUIMHCKYE (2 1IT.),
crakad xumuueckuit Ha 50 mut (2 mT.), mactuHka (papdopoBast uiam kepamudecKkas), YepHbBIN
Yail, KOHIIEHTPUPOBAHHAS a30THASI KUCJIOTA, OKCUJl MarHusi, pacTBop ammuaka (25%), Boja.

Xoa padoThl
I. BBIIEJIEHUE KO®ENHA

1. W3menpuute B cTynke 1 4aiiHyo JIOKKY UEPHOIO Yasl.

2. B3BechTe B cTakaHe MPUMEPHO 2 T OKCHJIa MarHusl.

3. CwmemaiitTe B TUTJIC U3MENILYCHHBINA Yall M OKCHJ MarHusi 1 HAYHUTE MEJICHHO HarpeBaTh
turesb. [locTaBbTe HA TUTEITh BHITAPUBATEIILHYIO YAIIKY C XOJIOJIHOHN BOOM.
HaGmronaiite o6pa3oBanne Ha GhapopoBoii HaIIKe ¢ BOIOM OECIBETHBIX KPUCTAILIOB.

4. OcTyauTe THrelb, OCTOPOXKHO CHUMHUTE YAIlIKy C THTJISI U COCKPEOUTE KPUCTAILIBI B
CTaKaH.

II. KAUECTBEHHA PEAKILIA HA KO®ENH
1. TlonoxuTe HECKONBKO KPUCTAIJIOB Ha TIacTUHKY. KanmHaute 1—2Kariu a30THOM
KHCIIOTHI.
2. Harpesaiite miacTUHKyY J0 TeX MOp, IOKa CMeCh Ha Hell ctaHeT cyxoi. Habmionaiite
00pa3zoBaHNe OPaHKEBOTO I[BETA.
3. Ho6GaBpte 10 kamens ammuaka. Habmronalite oOpa3oBaHue COJIM KPACHOTO 1IBETA.
KoHTposibHbIEe BOPOCHI U 3aIaHUS
Kak HaspIBaeTcss METO| BbIICICHUS KOQernHa U3 yas?
2. Omnumute GU3nIecKre CBONCTBA KOpEHHa.
3. Kakoe neiicTBue Ha OpraHU3M YeJIOBEKa OKa3bIBaeT KoPeuH vas?

=

®uTodap u padora papManeBTa

IIpenBapurebHbIE CBeIEHUS

duToTepanus — JICUSHUE PACTCHUSAMH, 3apOJIHIIaCh B IIIyOOKOH ApeBHOCTH. Jlosroe BpeMs
PaCTCHUA OCTAaBAJIUCh MMOYTHU €JUHCTBCHHBIMU JICKAPCTBCHHBIMHA CPCACTBAMMU. U Tonpko B
Halle BpeMsi XMMUs BBeJla B MEJIMLIMHY CUHTETUYECKUE JIEKAPCTBEHHbBIE BEILIECTBA,
W3TOTOBJICHHBIC Ha (hapMaIleBTUUECKHUX 3aBO/IAX.

C pa3BuUTHEM COBPEMEHHOM (hapMarleBTUUECKON XMMHUHU BCE IIIUPE CTajla pacIpOCTPAHITHCS
OTMaCHOCTh MOCTETIEHHOTO MEePEHACHIIICHUS] YeJIOBEYECKOTO OpraHn3Ma XUMHYECKUMU
npernaparami.

HeKapCTBeHHI)IG PacTCHUA U npcrapaTbl PACTUTCIIBHOTO IMTPOUCXOKACHUA IIEPCHOCATCA
Jy4Ille CHHTETHYECKUX, Ial0T MEHBIIIE HeXeNaTeIbHBIX MOOOYHBIX 3(PPeKTOB.

JleueOHOe nelicTBUE IEKaPCTBEHHBIX pacTeHUI 00yCIOBIEHO HATMYUEM B HUX
OMOJOTUYECKH aKTUBHBIX BEILIECTB — JAEHCTBYIOLINX BEIECTB, KOTOPHIE MPU BBEIACHHUH B
OpraHu3M JaXKe B OU€Hb MaJIbIX KOJIMYECTBAX BBI3BIBAIOT ONPENEICHHBINA (DPU3NOTOTUUECKUI
3¢ (deKT. ITH aKTUBHBIE BELIECTBA CHHTE3UPYIOTCSI CAMUMHU PACTEHUSMHU U3 HEOPTaHUUECKUX
MUHEPAIBHBIX BEIIECTB MTOYBbI, BOJIbI, U3 YIJIEKUCIIOrO Iras3a, Bo3ayxa. CuHres
OCYILIECTBIISETCSA PACTEHUSAMH I10J] BIUSHUEM CBETOBOM YHEPTHUU.

[TonoxurenpHOE eHCTBUE MPUPOAHBIX JIEKAPCTB HETPYTHO OOBICHUTH. bronornyecku
AKTHBHBIE BEILIECTBA PACTUTENBHON KJIETKH UMEIOT MHOTO OOIIIETO B CBOEM CTPOSHHH C
BEIIECTBAMH, 00Pa3YIOIIMMHUCS B KJIETKAX )KUBOTHBIX U YEJIOBEKA.

Haubonbiee 3HaueHne n3 OMOJOTHYECKH aKTUBHBIX BEIIECTB MPUHAIEKUT
AMHHOKHUCIIOTaM, YriieBoJiaM, (heHOJIbHBIM COeIMHEHUM, 2(UPHBIM MaciiaM, CMOJIaM,
dbepmeHTaM, BUTAMHHAM, MAaKpO- U MUKPO3JIEMEHTaM.

JlexapcTBEHHbIE pacTE€HHsI peIKO MPUHUMAIOT B HerepepaboTaHHOM Buje. OObIUHO U3 HUX



Ha (papmalneBTHUECKUX 3aBOax, (padprkax, B aNTeKax WM JOMAIIHUX YCIOBHSIX TOTOBST
JICKapCTBEHHBIE

npenapaThl, KOTOpble 0OBIYHO HAa3BIBAIOT JIEKapCcTBOM. [IpOM3BOASATCS M TOTOBATCS OHU B
BUJIC PA3JIMYHBIX JIEKAPCTBEHHBIX (POPM-HACTOEK, IKCTPAKTOB, CUPOIIOB, COOPOB, OPUKETOB,
HAaCTOEB, OTBAPOB U T. .

W13 nekapcTBEHHBIX pAaCTEHUH BBIACISAIOT KaK OT/AEIbHbIE OMOJIOIMYECKH aKTUBHBIE
BEILIECTBA, TAaK U CyMMapHbIe Ipenaparsl. Bropas rpynna npenaparoB BKIKOYAeT KOMIUIEKC
BELICCTB, HAXOJAIIMXCS B PACTEHUAX. Takue mpenapaTsl COIEPKaT KaK OCHOBHbIE
JIEHCTBYIOIME BEIIECTBA, TAK U COITYTCTBYIOLIUE, U IPUMEHSIOTCS KaK BHYTPb, TaK U
Hapy>KHO.

KadecTBO J1€KapCTBEHHOTO PACTUTEIBHOTO CHIPBS 3aBUCHUT OT MPABMIIBHOTO COOPA, CYIIKH,
YCIIOBUH XpaHEHHUs U 1epepabOTKH.

C nomo1bio (hapMakOrHOCTUYECKOTO aHAIH3a OMPEACISIOT JOOPOKaYeCTBEHHOCTD
JIEKaPCTBEHHOI'O PACTUTENIBHOIO CBIPBS, €T0 YUCTOTY, BIAXKHOCTb U 30JbHOCTD, @ TAKKE
HaJIM4YMEe WM OTCYTCTBHE IUIECEHH, aMOApHBIX BPeIUTENCH U KOJIMYECTBO JCHCTBYIOIINX
BELICCTB.

IIpy HEBO3MOXKHOCTH YCTAHOBJIEHUS ITOJJIMHHOCTH CBHIPbs 110 BHEIIHUM U
OpPraHOJIENTHYECKUM IIPU3HAKAM IIPOBOAAT KOHTPOJIb ChIPbS XMMUYECKMMH METO1aMU
aHaJIM3a ¢ IOMOIIBIO KAYECTBEHHBIX XUMUUYECKUX PEAKIIMM Ha JEHCTBYIOIINE U
COILYTCTBYIOILME BELIECTBA WU MCIOIb3YIOT MUKPOCKOIIMYECKUIM METOJI ONPEACICHUS
AQHATOMUYECKUX AUArHOCTUYECKHUX ITPU3HAKOB.

KauecTBeHHBIE XMMUUYECKHE PEAKIIMM Ha OCHOBHBIE I'PYIIIIBI IPUPOIHBIX COCAUHEHU,
COJZIEpKAIIMXCSl B JICKADCTBEHHOM PACTUTEIIBHOM ChIPbE, JOCTATOYHO TOYHBI, HE CIIOXKHBI 110
TEXHUKE IPOBEIEHUS U MOT'YT OBbITh UCIOJIb30BaHbl B GUTOOapax u Guroantekax. ITOT BUJ
aHaJM3a BMECTE C IPYTMMH BUIAMH KOHTPOJIS MIO3BOJISIET pelIaTh BOIPOC O MPABUIBHOM
IPUTOTOBJICHUH PA3JIUYHBIX JIEKAPCTBEHHBIX (HOpM.

Wudopmaniys o 1eKapCTBEHHBIX PACTEHUIX HE00X0uMa HE TOJIBKO CHEHaTucTaM —
dapmarieBraMm, papmakorsocram, Bpauam, 6otaHukam. B Hell Hy)KaroTcs U HecleLMaauCThl,
IIOCKOJIBKY HEKOTOPBIE U3 JICKAPCTBEHHBIX PACTEHUI OKA3aJIMCh YK€ HA TPaHU
VCYE3HOBEHHS.

MHorue 6071€3HU NPEeKPacCHO BbUIEUMBAIOTCS TPABAMH.

B3stb, k npuMepy, kpanusy. JIekapcTBa, paBHOTO €M 10 JUAaIla30HY BO3MOXHOCTEM,
NoKallyil, He HaTh. KpanuBa TOHU3UPYET, 3a)KUBIISIET PaHbl, OCTAHABINBAET KPOBb,
cHUMaeT BocniasieHue. [IpekpacHo oHa 3apekoMeH/j0Baj1a ceds U JICUYSHUH CepeyHO-
COCYAMCTBIX, JIETOUHBIX, HEPBHBIX, KOXKHBIX 3a00sieBaHui. [Ipy 3TOM KpanuBa He OKa3bIBaeT
Ha OpraHu3M HU Majieliero nobo4yHoro OTpUIATEIbHOIO IEHCTBHSL.

Takux 4y101eMCTBEHHBIX TPaB HE IIEPEUECTh: BCETrO pa3peiieHo ['ocyaapcTBeHHBIM
dapmkomuTeToM K mpuMeHeHnto 300 BUIOB JIEKapCTBEHHBIX PACTEHUH, a BCETO B Hallei
cTpaHe nmpouspacraer 21 ThIC. pacTEHUH.

B menumHe mmpoko UCHoNb3yI0T (GUTOHITUAOCOAEpIKAIIEe JICKAPCTBEHHOE PACTUTEIILHOE
ChIpbE: MMOYKH COCHBI, IIUIIKHU €I, JINCThS dBKAJIUITA, a TAK)KE Mpenaparsl U31yKa, Y4ECHOKA.
DUTOHIUIBI UMEIOT BaYKHOE 3HAYCHHE B )KM3HU CAMUX PACTEHHN — CIIOCOOCTBYIOT
€CTECTBEHHOW HEBOCTIPUUMYHMBOCTH MX K 3apa3HbIM Oone3HsiM. [ yenoBeka 3T BellecTBa
neneonpie. UTOHIHIBI TYOUTENHHO EHCTBYIOT Ha BUPYCHI TPHIINA, BO30YIUTENCH
TU3EHTEpUH, TyOepKyse3a U Ipyrux 0oNe3Hel, YCKOPSIIOT 3a)KUBIICHUE PaH, PEryIHPYIOT
CEKPETOPHYIO (PYHKITHIO JKETYTOYHO-KUIIIEYHOTO TPaKTa, CTUMYJIHPYIOT CEPACUHYIO
JESITENIbHOCTb, MOIEPKUBAIOT CTAOMIBHOCTh OMOIOTUYECKOM CPEJibl, OUUIIAIOT BO3AYX.
Hwxe mpennararorest perenThl OT TPOCTY/bI, Co/iepKamue (GUTOHIIHIHI.

OO0opynoBaHUE M PEaKTUBBI: XUMHUYECKUH cTakaH Ha 100 M1 (2 1mIT.), MEAMITMHCKAS TUIIETKA
(2 wrt.), MepHbId uMHAP Ha 20 mut (2 wT.), yaitHas joxka (1 mr.), cromoBas noxka (1
1IT.), MOPKOBB, PACTUTEIILHOE MaCJ0, YECHOK, JIYK, M€/ (caxap), BoJa.



Xon paboTsl

1. CwmemaiiTe CBEKENPUTOTOBIEHHBIM MOPKOBHBIN COK U PACTUTENBHOE MAcio B
cootHoueHuu 1:1. J/loGaBbTe HECKOJIBKO Kallelb YSCHOYHOTO COKa M pa3MelIaiiTe.
Pexomenyercs 3akanbiBaTh B HOC HECKOJIBKO Pa3 B JICHb.

2. Tpwu cTonoBble JTOKKH MEJIKO HAPE3aHHOTO JIyKa 3anuTh 50 M1 Tersioi Bojbl, 100aBUTh
'/2 qaifHOU JIOKKHK Mena (caxapa), HacTosTh B TeueHue 30 MUH U 3aKamblBaTh B HOC.
KoHTponbHbIe BONIPOCH! U 3a/1aHuUs

1. HazoBure nekapcTBEHHBIC (DOPMEI.

2. Kaxue Brl 3HaeTe OMOJIOrHUECKH aKTUBHBIE BelecTsa?

3. Kak MOXHO OIpeeTuTh Ka4eCTBO JIEKAPCTBEHHOTO PACTUTEIBLHOTO ChIPhs?

4. Kakue Bpl 3HaeTe nekapcTBa OT IPOCTY/AbI?
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