METOANYECKUE PEKOMEHAALNM
MO OPTAHWU3ALMUM YPOYHOW U BHEYPOYHOM
AEATENBHOCTU B PAMKAX MOAY/1A

ABTOPbI YPOKA:

AprofH M.B.

KAHOWOAT ®APMALIEBTUYECKMX HAYK, CTAPLUMIA NPEMOJABATE/b KAGE/PbI MPOMbILAEHHOWM
TEXHONIOTUU NEKAPCTBEHHbIX MPEMNAPATOB ®TEQY BO CMX®DY MuH3APABA Poccum

HoBuKoBA E.K.

KAHAVMAAT ®APMALEEBTUYECKUX HAYK, CTAPLIWIA NMPEMNOSABATE/b KA®EAPbI MPOMbIWAEHHOWM
TEXHONOTMU NEKAPCTBEHHbIX MPEMNAPATOB PTEQY BO CMNX®DY MUH3APABA Poccuun

[N19 BO3PACTA

7-9 KNACC

TPYOOEMKOCTb

2 YACA
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«Kaxgbln mMeTann, Kaxaoe BellecTBO, KaXaoe pacTteHue
obnagaldT CBOUCTBaAMM WU 3fieMEHTaMWU, KOTOpble MOryT
YXYAWNTb UNUN YNYYLWUTb COCTOSAHUE OONBLHOrox».

Mapauenbc

Mpobnembl okpyxatoLen cpebl Bcerga sBnsnnucb OAHUMN U3 KITHOYEBbIX
dakTopoB, onpedensawwmx  pasBUTUE  COBPEMEHHOW  LUMBUITN3ALIUMN.
NccnepoBaHus, HanpaBeHHblEe Ha pelleHne 3agadn riybokom KOMMNIEKCHOM
nepepaboTkM pacTUTENBHOIO CblpbA U €ro OTXO4OB B LEHHblE NPOAYKTbl C
MOMOLLIbIO COBPEMEHHbLIX TEXHOSTOMMNI ABMISOTCS KpaHe akTyanbHbIMMU.

B HacTosilee Bpems Bce bonbllee BHUMaHME NpUBMeKatoT NepcnekTuBbI
NCNONb30BaHNA [OPEBECHOM 3eNeHN XBOWHbIX OepeBbeB. Y4UUTbIBad, 4YTO
ApeBecHas 3efieHb XBOMHbIX MNOpo4 HABMSETCA OOCTYMHbIM, [AelleBbiM
pacTUTENbHbIM CbIpbEM, KOTOPOE B CBEXEM BUAE MOXHO nepepabaTbiBaTb B
TeyeHne BCEro roaga, NosiBNSOTCS LWNMPOKNE BO3MOXKHOCTU UCCNeaoBaHus, a B
AanbHenwemM KW UCNOSb30BaHMA CcoAepXalluxcd B HEW CoeaguvHEeHuUn B
dhapmMaLeBTUYECKON NPaKTUKE.

Ha cmeHy AaBHO M3BECTHbIM OTBapaM W HAacTOsIM M3 JeKapCTBEHHbIX
pacTeHWI, KOTOPbIE MCMOMb30BaNMUCh C APEBHUX BPEMEH, BCE Yallle npuxoanT
MX COBPEMEHHbIE JleKapCTBEHHble OPMbl, B YacTHOCTW, KapaHaalwu
NeKapCTBEHHbIE.

HasBaHue moayna htweek.ru
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[dopoxHas KapTa ypoka

HasBaHue Cuna xBou
Npaes ypoka 3akntioyaeTcs B 3HaKOMCTBE YYEHUKOB C
COBPEMEHHOW IIeKapCTBEHHOMN DOPMOUN — JIEKapCTBEHHbIE
KapaHgaLuu.
Ha 3aHATUM yY4EeHMKN NO3HAKOMSATCA C MOHATUEM
CwMbicn «KoMnnekcHasa nepepaboTka Cbipbs», MPUodbpeTyT
TeopeTmnyeckme 3HaHuUsa 0 B3aMMOCBA3N OU3UKN SIBNEHUI
nnaBneHns n oTBepaeBaHnNs B TEXHONOMMM KapaHaallua
nexkapctBeHHoro. OLEeHAT opraHonenTUYeckMe CBONCTBA
Nofy4YeHHOro npoaykra
KniouyeBble
MnasneHne. OTBEpaeBaHME. TeXHONOrm4.
cnosa
Boaspacr,
4mcno BospacTt — 7-9 knacchbl, KOIM4ECTBO Y4aCTHUKOB OT 7 0
10 yenoBek. Popma opraHmsaumm — rpynnosas pabora.
y4aCTHUKOB
KomMnbtoTep/HOyTOYK, MPOEKTOp, 3KpaH, BEChI, BOCK
3MYIbCUOHHBIN, LleTeapunoBbIi CANPT, Macno
Ba3enuHoBoe, NnapaduH, 3pupHOe Macro XBou enu,
PecypcHoe
drappopoBas Yallka, CTEKNAHHAsA nanoyka, nnmTka
obecneyeHune

anekTpuyeckasd, neHarn, TepMomeTp.
KapTouku ¢ onmcaHnem CBOMCTB OCHOBHbIX KOMMOHEHTOB

KapaHgalla NIeKapCTBEHHOrO.
PecypcHoe
obecneyeHne,
Uto penaet Uto penatot Heobxoaumoe
dran u Bpems opraHmsaTtop? Y4aCTHUKN? obopynoBaHue,
Heobxoaumble
peakTuBbl
3aHsaTue 1
War 1-2. [MorpyxeHue HasbiBatoT/npegnon
[MorpyxeHne YYEHUKOB B araroT 3HavyeHue
YYEHUKOB B Temy yKa3aHHbIX HoyTbyk/koMnbioT
TEMY nccnegoBaHUA: | TEPMUHOB, 3a CYET | ep, NMPOEKTOp,
nccrenoBaHna | 4TO Takoe 4yero XBos enu npeseHTaums
15 MUHYT KOoMMnekcHasd oKasblBaeT
nepepaboTka GnaronpusiTHoe

HassaHue moayna
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cbipbs
(pacTuTernbHOro
Nnu
XWMBOTHOr0)?
Yem nonesHa
Ang 300pOBbS
YyerioBeka XBosi
enn?

YT0 Takoe
agompHoe
macno?
BbiBatoT nun
KapaHgalum

NeKapCTBEHHbIM
n?

JencTBume Ha
OpraHu3m
YyernoBeka.

NoaroTtasnuBae
B rpynnosom
T YY4EHUMKOB K
dopmate npu
rpynnoBomy
paboTte c
dopmarty .
npeseHTauuemn
paboThil,
LLKOSbHUKaM
SHaKOMMIT npeanaraeTcs
LWar 3. LLIKOJNIbHMKOB C P
9 obcyauTb OCHOBHbIE
3HaAKOMCTBO C | TEXHONOrneu
acnekTbl HoyTbyk/koMnboT
OCHOBHbIMU 6yaywiero
npousBoAacTBa ep, NpoekKTop,
KOMMOHEHTaMK | NpoayKTa u
g KapaHaawa npeseHTauus,
KapaHgalwa CBOMCTBaMMU
neKapCTBEHHOrO, KapTOYKM C
neKapCTBEHHOr | KOMMOHEHTOB.
dYHKLMAX KOMMOHEHTaMu
O 1 ocHoBamu | Pasbupaet c
KOMIMOHEHTOB, KapaHgawa
TEXHOMNormm y4YeHnKamm
BXOAALLNX B COCTaB | JIEKAPCTBEHHOIO
B3aUMOCBSI3b npoayKTa
20 MUHYT ABMEHUN oAy
MNpenBapuTenbHO
nnaeneHus u
COCTaBUTb
oTBepaeBaHud
. | nowaroByto cxemy
C TeXHOsIornen
npousBoAcTBa
KapaHgawa
KapaHaawa
nekapcTBeHHor
o nekapCTBEHHOTO.
LWar 4. Yyntenb OnpepgenstoTcs ¢ KapTouku ¢
TexHonorndyec | npegnaraet TexHonorvemn onMcaHnem
KA aTan. LUKONbHUKaM B | KapaHgalua CBOWCTB
PaspaboTtka rpynnax nekapCTBEHHOTO. OCHOBHBbIX

HassaHue moayna
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TexHosIormu COCTaBUTb O6cyxpatoT KOMMOHEHTOB
KapaHgalwa TEXHONOrnko CBOMCTBa KapaHgawa
neKkapCTBEHHOr | KapaHaalwa KOMIMOHEHTOB. rneKapCTBEHHOTO.
o] nekapcTBeHHor | ApryMeHTupyoT
10 MuHyT O B KayecTtBe CBOW OTBeET.

AoMallHero

3afaHus,

onupasck Ha

domsnyeckune

cBOMCTBa

KOMIMOHEHTOB

KapaHgawa

neKkapcTBeHHor

o
NMpumeyaHne. B «kayecTBe [JomallHero 3ajaHus ydeHukam Oygert
npeanoXxeHo NoaroToBUTL cxemy npoussoacTBa KapaHaawa
NeKapCTBEHHOIO 1 3aLMTUTb CBOK TEXHOJSIOMNIO
3aHsATHe 2
War 1. Havano
3aHdaTne
MOCBSALLEHO
obcyxaeHuto OpraHunsyet BeicTynatoTt n
pesynbTaToB BO3MOXHOCTb npeacTaBnsa0T
AOMallHero npeacTaBreHns | CBOK TEXHOMOIMIO HoyT6yk/koMnbioT
3agaHus pesynbLTaToB KapaHaawa ep,
(TexHonoruu rpynnov B neKapCTBEHHOrO. NPOEeKTOop
KapaHgawa dopmarte AprymeHTupytoT
neKapCTBEHHOr | AUCKyCCUn CBOW OTBeET.
0)
10 MUHYT
LWar 2. ConpoBoxgaet | B rpynnax ydeHukn | Becbl, BOCK
[Mony4eHune rpynny B npucTynarT K 3MYIIbCUOHHbBIN,
KapaHaawa npovecce NoslydeHunto LeTeapurioBbin
neKapCTBEHHOr | NOSyYeHus roToBOro cnnpT, Macno
0 rno npoaykTa npoaykra Ba3erIMHOBOE,
npeanoXxeHHou | (cnegur 3a napadgovH,

HassaHue moayna
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TEXHOSormnm cobniogeHnem adompHOE Macno
TEeXHUKU XBOWU €nu,
30 MUHYT BbesonacHocCTwH, dapcopoBas
OTBeYaeT Ha yaluka,
BO3HMKaoLWMne CTEeKNAHHasA
BOMPOCHI) nano4ka, nnuTka
anekTpuyeckasd,
neHan,
TEPMOMETP
Yyutenb
nogyepkmBaeT
LLar 3. Ba)XHOCTb
OueHka OLEHKU [MpoBepstoT
KayecTBa KayecTBa roToBbI/ NPOAYKT Ha
roTOBOro roTOBOro Takme nokasaTtenu -
npoaykTa NpoaykTa, Kak BHELLHWU BUA,
opraHuayeT UBeT, 3anax
3 MUHYT Y4EOHbIN
avanor
Yyutenb
LLar 4 npegnaraet
KomnbtoTep/HoyT
CamoougeHka yyawmmcs 3anonHsawT
ByK, npoekTop,
y4ebHbIX 3anonHUTb Tabnuuy, 6HaHK
OOCTUXKEHUN Tabnuuy noAcyUTbIBaOT
Tabnuupbl
«CamooueHka oannbl.
CaMOOLIEHKM
2 MUHYTBI Yy4EBHbIX
JOCTUMXKEHUN»

[MnaHupyembIn NpeaMeTHbIN pe3yrbTaT Ypoka aTo npnobpeTteHne
TEeopEeTUYECKNX 3HaHNN O B3aMMOCBSA3N PU3NKN SABNEHUIN NNaBneHna u
OTBEpPAEBaHMSA B TEXHONOIMN KapaHaawla nekapctBeHHoro. OueHaT
opraHonenTunyeckne CBOMCTBA NOSyYEHHOro NPoAyKTa.

a) 3HaTb U NOHUMATb:

- B3aMMOCBSI3b (PU3NKO-XUMUNYECKNX CBONCTB KOMMNOHEHTOB 1 TEXHOMNOMMN
npoaykTa

- IBNEHUs NnaBneHns n oTeepaeBaHnst aMopdHbIX Ten

0) ymeThb:

- Nnpeanaratb TEXHONOIMMIO KOHEYHOro NPOAYKTa C y4eTOM (prnanyeckmnx
CBOWCTB KOMMOHEHTOB

- OLleHMBaTb CBOMCTBA MNOJSTYYEHHOrO NpoayKTa

HasBaHue moayna htweek.ru
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MnaHnpyemMblit «kOMNETEHTHOCTHbIN» pe3ynbTaT: NPUobpPeTEeHNs] HABbLIKOB
Moucka u nepeHoca TeOPEeTUYECKOro MaTepuarna o CBOMCTBax OTAENbHbIX
KOMMOHEHTOB U TEXHONOMMN X 0O6PabOTKN B NPaKTUYECKUA An3aliH
npoAykTa, pedrnekcms n caMooLeHka.

CueHapuu ypoka
BBeneHue

YyacTHukM ypoka "Cuna xBou" npakTuyeckn noaTsepadar, YTo napaduH
9TO aMopdoHOoe Teno. 3ambicen ypoka B 06beANHEHNN TEOPETUYECKUX 3HAHWI
0 ABMNEHUNAX NraBneHnsa n oTBepaeBaHNS U NPaKTUYECKUX YMEHUIN B obnactu
pa3paboTkn TEXHONOrMM NPoayKTa N3BECTHOro CoCTaBa.

B pesynbTarte ypoka LIKOSTbHUKMK:

- 3aKpensT NOHMMaHWe SIBEHUI NiaBneHnsa n oTBepaeBaHus

- pa3bepyT pasHuLy Mexay nnaBneHnemM n oTBepaeBaHneM aMopHbIX
N KpUCTanIMyeckmx Ten.

- npeanoXxaT TeXHOMOMMI KOHEYHOro NPoAyKTa € y4eToM PU3NYECKUX
CBOWCTB KOMMOHEHTOB

- OLEHAT CBOMCTBA NOJSTYYEHHOro NpoayKTa
3agaHue

O3HakOMUTLCA C  HOBbIMM  TEPMUHaAMU  «3PUPHOE  Macrnoy,
«KOMMNnekcHas nepepaboTka Cbipbs», «KapaHdaw  NEeKapCTBEHHbINY,
OCHOBaMM  TEXHOMNOrMM KapanHgawa  nekapctBeHHoOro  BcnomMHutb
onpegeneHns «kaMopgHOE TENoy», «KPUCTannM4Yeckoe Tenoy», «rnnaBfieHney,
«oTBepaeBaHue». [lpeanoxmnte TEXHOMOMMI KapaHgalwla neKkapCTBEHHOrO,
MONYYMUTb rOTOBLIN NPOAYKT N OLEHUTb €ro Ka4ecTBoO.
3aHaTtue 1
LLar 1-2. MorpyxeHne y4eHUKOB B TeMy uccrnenosaHus (15 MUHYT)

PecypcHoe obecrieqyeHue: Hoym©byK/Komribromep, rpoeKkmop,
npeseHmauyusi

Obcyoute C yyYyeHMKamMum 4YTO Takoe, MO WX MHEHWUIO, KOMMJSIEeKCHas
nepepaboTka cbipbs (pacTUTENBHOrO WM XMBOTHOrO)? Yem nonesHa Ans
300poBbS YernoBeka xBos enn?  YTo Takoe adompHoe macrno? bbiBaoT nn
KapaHgalwn nekapCTBEHHbIMU?

Mpobnembl okpyxatoLen cpeabl Bcerga aBnsnimcb O4HUMU U3 KITHOYEBbIX
dpakTopoB, onpefendlWwmx  pasBUTUE  COBPEMEHHOM  UMBUNU3aLNWN.
NccnepoBaHus, HanpasfieHHble Ha pelleHne 3agadn rnyboKon KOMMNIeKCHOM
nepepaboTkn pacTUTENBHOIO CblpbA U €ro OTXO4OB B LEHHble NPOAYKTbl C
MOMOLLIbIO COBPEMEHHbIX TEXHOSTOMMNIN ABIISAOTCH KpanHe akTyarnbHbIMMU.

B HacTosLLee Bpems Bce Horbluee BHUMaHME NpUBeKaloT NepcneKkTnBbI
MCMONb30BaHUS [OPEBECHOM 3€efeHN XBOWHbIX AepeBbeB. Y4UUTbiBad, 4TO
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ApeBecHasi 3efleHb XBOMWHbIX MOpo4 SBMAeTcAa [OOCTYMHbIM, [elleBbiM
pacTUTENIbHbIM CblIPbEM, KOTOPOE B CBEXEM BUAE MOXHO NepepabaTbiBaTh B
TeYeHue BCero roga, nosiBNsATCS LUMPOKNE BO3MOXHOCTU UCCNeaoBaHus, a B
JarbHEWWeM W UCMOSIb30BaHUA CcoAepXaluxcsa B HEW coeduHeHUn B
dapmaueBTUYECKOWN MPaKTUKe.

Ha cmMeHy [aBHO M3BECTHbIM OTBapaM M HACTOSIM U3 fleKapCTBEHHbIX
pacTeHNN, KOTOPble NCMOSIb30BaNNCh C APEBHUX BPEMEH, BCe Yalle NpuxoaaT
NX COBPEMEHHbIE JleKapCTBEHHble OPMbl, B YaCTHOCTM KapaHgalum
NneKapCTBEHHbIE.

KomnnekcHass nepepaboTka cbipbs (PaCTUTENbHOMO WU XXUBOTHOrO
No3BONSAET MakCcuMaribHO MONHO (NpakTnyeckn 6e3 0TXo40B) UCMONL30OBATb
BCE pacTeHne n nobouyHble NPoayKTbl MPOU3BOACTBA, NMOfy4vyaemblie Nnpu ero
nepepaboTke. 3T0 TpeHA dapmaueBTUYECKON NHAYCTPUM!

OdmpHble Macna - npoayKTbl pPaCTUTENLHONO MNPOUCXOXOAEHUS,
ABMSAOLNECA MHOFOKOMMOHEHTHBIMU CMECAMN NETYUNX AYLUMUCTbIX BELLECTB U
OTHOCSLLUMECS K pas3fniMyHbIM Knaccam OpraHnyYeckux coeanHeHnn.

KapaHgalwm nekapcTBeHHble - TBepAasi nekapcTBeHHasa popma B Buae
KapaHfaiwla UWIMHOPUYECKOUW WIIM KOHMYeCKoM (opMbl C  3aKpYrfieHHbIM
KOHLIOM, npefHasHa4YeHHas Ana Hapy>XHOro NpUMeHeHUs C Lienbio OKasaHus
MECTHOro 4encTBus.

XBos enn wucnonb3yetca B dapmaumm Onarogapss  6oratomy
XUMUYECKOMY cocTaBy. OduMpHOEe Macno enu obnagaeT OTXapKMBaOLUM,
NPOTUBOBOCMNANUTESNIbHBIM U PAHO3AXMBNSAOWMM CBONCTBAMKM, a Takxke
OKasbliBaeT aHTMbaKkTepmanbHoe AenNCcTBue NPoOTUB MUKPOOPTraHN3MOB.

B pamkax «norpyxeHusi» HeobxoaMmo o6paTuTb BHMMaHME Ha
N3MEHEHNE BEKTOpPa PasBUTUS COBPEMEHHOM MPOMbILLUIIEHHOCTU B CTOPOHY
«He oTxofbl, a cybnpoayKTbl», NPM OrPOMHOM pbiBKE B 001acTn XMMUYECKON
TEXHOSOorMn, pacTuTesnibHOe Cblpbe BCe TakXe MOMyndpHO, C paclinpeHnem
3HAHUN N XUMUN, PU3NKN PasfINYHbBIX NPOLLECCOB YCIOXHAETCH N TEXHOMNOMS
nexKapcTB.

Lllar 3. 3HAaKOMCTBO C OCHOBHbIMM KOMMNOHEHTaMM KapaHAalueu
NeKapCTBEHHbIX 1 OCHOBaMM TEXHOJIOTUN.

PecypcHoe obecrieyeHue:  HoymbyK/KoMrbomep, rpoexKkmop,
npeseHmauusi

Heob6xoaMmo noaroToBUTb LUKONBHMKOB K TFpynnoBon paboTe no
pa3paboTKe TeXHONOrMK KapaHaalla nekapcTBEHHOrO.

Mpn Kn3y4yeHMM KOMMOHEHTOB cocTaBa o06paTuTb BHMMaHMe Ha
dusmyeckme  CBOMCTBA  KOMMOHEHTOB,  TemnepaTtypy  nNnaBreHus,
npoucxoxaeHne. PasobpaTb C y4eHMKaMy B3aMOCBS3b SIBMIEHUI NiaBneHuns
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N OTBepAeBaHUS C TEXHOrorven KapaHgailla riekapctBeHHoro. [logsectu
LLUKONMbHUKOB K (POPMMPOBAHUIO CBA3N XMMUYECKOe CTpoeHue BellecTBa-
CBOMUCTBA-TEeXHONOIUA.

- Y10 Takoe nnasneHne?

- UTto Takoe oTBepaeBaHne?

- Yto Takoe amopdHoe Teno?

- UTO Takoe Kpuctannmyeckoe teno?

- Kak nameHsaetca temneparypa n arperaTHoe COCTOSiHMEe aMOpPHbIX U
KpUCTannuyecknx Tesl Npu nnasneHum u oteepaesaHnmn?

[Ans Ha4ana, BCNOMHUTE C Y4eHUKaMun cnegytowmne TepMmHbI:

[MnaBneHne -npeBpalleHne BellecTBa W3 TBEPAOro COCTOAHUA B
Xunakoe.

OTtBepaeBaHne — nepexos BellecTBa 13 XXUOKOro COCTOAHUSA B TBepAOe.

AmMopdHOoe Teno — 3TO TBEpAble Tena, KOTopble He WMET
KpucTannuyeckon CTPYKTypbl/ TBepAable Tesfla, KOTopble HE UMEKT CTPOroro
nopsiika B pacnosioXXeHun YyacTtul, (aToMoB, MOSEKysl, MOHOB) N He 0bpasytoT
KpUCTanin4eckon peLueTKu.

Kpuctannuyeckoe Teno — 3To TBepAble Tena, aToMbl UM MOMEKyIbl
KOTOPbIX 3aHMMaIOT YNOpSA0YEHHbIE NOSTOXEHUA B MPOCTPaHCTBE.

Mexay nnaBrneHnemM Kpuctanminyeckmx U amop@HbIX Ten ecTb
CyllecTBeHHOe pasnuyune. YTtobbl Kpuctannmyeckoe Terno Havyano niaBuTbCs,
ero HeobxoaMMo HarpeTb 4O BMOSHE onpeaernieHHON ANs KaXaoro Belectsa
Temnepartypbl, Ha3bIBaeMOW TemMrnepaTypon nnasrieHns.

AmopdHble BewecTBa BeayT cebs MHaye: MNpu HarpeBaHUM OHU
NOCTEMNEHHO Pa3MAr4arTCA WU pPasXMKarlTCs, Noka He npesBpallarnTcsa n
Xugkoctu. Temnepatypa uMX npu 3TOM U3MEHSAETCA HenpepbiBHO. [lpwu
oTBepaeBaHMM amopdHbIX Ten TemnepaTypa WX Takke MNOHWXKaeTCs
HenpepbiBHO. [lpn HarpeBaHUM amMopdHOro Terla CKOPOCTb ABWXKEHUS
MONEKYN YBENMYMBAETCS, YBENNYNBAIKOTCA PACCTOSAHUS MexXay MOoseKkynamu,
a cBa3n mexay HuMmu ocnabesatoT. B pesynbTaTe amopdHoe TBepaoe Teno
pasmMsirdaeTcd, cTaHoBUTCA Gonee Tekyunm. [Mpu oxnaxageHun amopdgHOro
Tena Bce nponcxoauTt B 06paTHOM Nopsaake: CKOPOCTb MOSIEKYN YMEHbLIAETC,
YMEHbLLIATCA PacCTOSHUS MeXAy MOreKyrnamu, a CUunbl MOSMEKYNSPHOro
NPUTSXKEHUA yBenuyuealoTca. B pesynbtate amopdHOe BELLEeCTBO rycTeerT,
TEeKy4eCTb Xe ero npu 3ToM ymeHbLlaeTCs.

To ecTb, KOrga npu oxnaXaeHuu oTeepaeBaeT amoppHoe BeLLecTBo,
ero yacTuubl He pacrnonaralTcsa B NpaBuibHOM nopsigke U He obpasytoT
Kpuctannuieckme pelueTkn. B TBepaomM COCTOAHUM YacTuLbl aMOpPgHOro Tena
pacnosioXeHbl NPMMEPHO B TakoM e becrnopsigke, Kak U B xuakom. [pu
oTBepAeBaHUN aMOP(HbIX BELLECTB NPOUCXOANT NOCTENEHHOE YMEHbLUEHWEe
KWHETUYECKON 3HEPrum ux Yactuu. Ho HeT ckaykoobpasHOro yMeHbLUEeHUS NX
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noTeHuManbHONW 9HeprMn. TOYHO TaK Xe MNpu HarpeBaHuu TBEPLAOro
amMop@HOro Tena NoCcTeneHHO pacTeT KMHETUYeCcKasi SHEPrns ero Yyactuy, HO
HeT ckaykoobpa3HOro Bo3pacTtaHMs UX NOTEHUMANbHON 3HEPTUm

B amMopdHbIX Tenax npuv HEKOTOpoW TemnepaType 4YacTb MONeEKyJ
npuobpeTaeT cNoCObHOCTL K Bonee nnm meHee cBO604HOMY NeEPEMELLEHMIO,
apyrasi ke euwe HeT. Begb cBA3M mexagy mMosiekynamu HeoOMHaKOBbl M3-3a
OTCYTCTBWUS CTPOroro nopsagka B pacrnosioXXeHn MOoJSiekyn OTHOCUTENbHO Apyr
apyra. B pesynbTate nepexon U3 TBEpLAOro COCTOSHMA B XNOKOE OKa3blBaeTCs
pacTSHYTbIM Ha HEKOTOPbLIN MHTEpPBan TemMnepartyp.

Ob6cyauTte rmnoTessbl:

1. MNapadguH-kpuctannmyeckoe Teno. lNpn oxnaxgeHnn oHo NpoaormkaeT
OCTaBaTbCHA B >XXMOKOM COCTOSIHUW, MOKa TemnepaTtypa ero He CHU3UTCHA 00
ornpederieHHoro  3HadeHuda. [lpyu aTtoM  TemnepaType, HasblBaeMou
TemnepaTtypon KpucTannmMsauuu, Teno HayvMHaeT KpuUCcTannms3oBaTbCs.
TemnepaTypa Kpuctaniuyeckoro Tena BO BpeMsl OTBepAeBaHUA He
N3MeEHSAETCA.

BellectBa M3 XWOKOro COCTOSHUA B TBepAdoe Mpu KpucTannmsauuu
nepexonsit Toxe pe3ko 6e3 NPOMEXYTOUYHbLIX COCTOSHUN.

2. [MapaduH-amopdHOoe Teno. 3aTBepaeBaHMe amopdHOro Tena
NPOUCXOAUT MOCTENEHHO U OANHAKOBO BO BCEX CBOMX YacTaAX; napaduvH npu
9TOM OCTaeTCcA OAHOPOAHLIM, T. €. 3aTBepAeBaHuMe aMOpdHbIX Ten — 3TO
TONLKO  nocTeneHHoe  3arycteBaHue. OnpegeneHHon  TemnepaTtypbl
oTBEpAEeBaHNA HeT.

AMopdHble BellecTBa He WMEKT onpedeneHHoOn TemnepaTypbl
nnasneHus u oTBepaeBaHUs.

Kakasi 3 Hux sepHaa? NpakTtuyeckn cBOM OTBET LUKOSTbHUKM MPOBEPSAT B
Xo[e noslydeHus kKapaHgalla JlekapCTBEHHOIO.

C nomMmowpbio KapToveK W npeseHTaumm rpynna uccnegoBaTenen
(paspaboTunkoB) KapaHgalua neKkapCcTBEHHOro 3HaKoOMUTCA C
npeasioXXeHHbIMU BELeCTBaMu, N3y4HaeT nx CBOUCTBA.

lWar 4. TexHonornyeckmn 3Ttan. Pa3paboTka TexHomornm KapaHpaiwia
JNeKapCTBEHHOro

PecypcHoe obecriedeHue: KapmoyKu ¢ ornucaHuem ceolicme OCHOB8HbIX
KOMIMOHEHMO8 KapaHoaula fiekapCmeeHHO20.

I'Ipe,qno>|<|/|Te LLKOJIbHMKaM B rpynrnax Ha OCHOBE U3Y4YEHHbIX KapTO4eK CO
CBOMCTBaMM KOMMOHEHTOB KapaHialla COCTaBUTb CO6CTB€HHyI-O TEXHOIOIN
KapaHialla B Ka4yecTBe AOMallHero 3agaHuA. OGCy,EI,VITe Kakne XmMn4eckmne un
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dusmyeckme cBOWCTBa BelwlecTB Heobxogumo 6OygeTr yyecTb npu
NraHUPOBaHMN TEXHOSONN?

LLIKonibHMKam HeobxoaAnMO pas3buTbCs Ha rpynnbl U CAMOCTOATENBHO UM
C MOMOLLbI poauTenen, Bo BHeydebHOe BpeMdA npoaymMaTb TEXHOSOrMK
KapaHgawa. Mo paspaboTaHHOM cxeme LWKOSTbHUKM ByayT nosiydaTb roToBbIN
NPOAYKT Ha crefyoLem ypoke.

B npombIWneHHOCTN KapaH4alwn fieKkapCTBEHHbIE MOfyYyaroT MeTOO0M
BblIMBAHMA W npeccoBaHus. Ha ypoke WKOMAbHUKM OCBOAT TEXHOSIOMMI0
BbIIIMBAHUSA, KOTOPAasi 3aknto4aeTcsa B NOCTENEHHOM CrnfiaBneHnn KOMMNOHEHTOB
B 3aBUCMMOCTM OT TemMnepaTtypbl nnasneHus. B nocnegHwoo ovyepeab BBOOAT
neTy4yne KOMMNOHEHTHI, B HALWWEM criyyae, aupHoe macro.

3aHATuHe 2.
lar 1. Havyano 3aHATHMe nNOCBSILLEHO OOCYXAEHWUI pe3ynbTaToB
AOoMallHero 3aaaHua (TeXHOsIorMu KapaHaalla fieKapCTBeHHOro).
PecypcHoe obecrieueHue: HOymbyK/Komrbromep, rnpoeKkmop
LUkonbHMKam  HeobxoaMMO  TE3UCHO NpeacTaBUTb  pesyrbTathl
rpynnoBon gomallHen paboTbl B BUMAE MUHM-Npe3eHTauun: npencraBnsioT
CBOI TEXHOMOMMI0 KapaHgalla nekapCTBEeHHOrO.
Mpn nogrotoBke npeseHTauun K YpPoKy LUKOMbHUKM OTpaboTalT HaBbIK
paboTbl B KOMaHAe, POPMUPOBaHUS U 3alunTbl naeun, nyb6rMyHoro KOpoTKoro
BbICTYMMEHNS.

lWar 2. MNMony4yeHue KapaHaawa neKapCTBEHHOro Mo npearoXeHHOMN
TEeXHOsIorum

PecypcHoe obecriedeHue: 8ecbl, 80CK 3MYJIbCUOHHbIU, uemeapuriosbil
criupm, Macrsio easesiuHogoe, rnapaguH, 3GUpPHOEe Macsio Xeou erlu,
apgbopoeas Yawka, CmeKrsiHHas nasodka, rniaumkea afekmpudeckas, neHars

Mepen Hayanom npakTudeckon paboTbl yuuTento Heobxoammo
HanNnOMHUTL O npaBunax paboTbl C HarpeBaTeflbHbIMW YCTPOMUCTBaAMMU
(anekTpuyecknmun nnutkamn). B npouecce BbiNOMHEHUs paboTbl rpynnamm
(onTMManbHO genuTb rpynnbl A0 3 YerioBeK) Y4yuTeSlb COMpoBOXAAeT
nccrnegosaTtenen: akueHTUpyeT BHUMaHWe Ha MNOCTENEHHOM W3MEHEHUEe
BHELWHero Buaa KOMMOHEHTOB B Mpouecce MnasBrfieHns u, B MOCHeacTBuu,
oTBepaeBaHun. Hanpumep, kak BegeT cebs napaduH npu NOCTENEHHOM
yBENMYEHNN TEMNEpPATypPbl «BHYTPU» BeLlecTBa?

OnTuMmanbHbIN BapuaHT TEXHOMOMMM NpeacTaBrieH HUXe:

Ha nabopaTopHbIx Becax B3BeLUMBAOT NOOYEPESHO KOMMOHEHTbI: BOCK
9MYJTIbCUOHHbBIN, CNUPT LleTeapusosbin, napaduvH, Macno Ba3efiMHOBOE, CyXOu
9KCTPaKT XBOM €111 N 3(PUPHOro Macrio XBou esu.

HasBaHue moayna htweek.ru
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LleTeapunoBbii cnMpT N BOCK 3MYJIbCUOHHbLIA NMOMELLAOT B BbIMapHYHO
YallKy Ha 9NneKTPUYecKoW niuMTke 1 pacnnaBnanm B TedeHne 10 MUHYT npu
NOCTOAHHOM nepemelumBaHun. 3ateM [06aBnsalT napaduH U Takke npu
NOCTOAHHOM MepeMeLLUnBaHnmM CnNaBngalT B TedeHne 5 MUHYT. [locrne nonHoro
CMeLUMBaHUSA KOMMOHEHTOB, OCHOBY OXIlaXganun B Te4eHne 5 MUHYT.

K pacnnaeBneHHOMW OCHOBe rpu MNOCTOSSHHOM MepeMeLlnBaHum
A06aBnslT CyXOM 3KCTPAKT XBOW €fn 1 Ba3esIMHOBOE Macsiio 0 MofyyYeHus
OLAHOPOAHOM MacChl, OXNnaxaarT N BBOAAT 3OMPHOE Macro.

[MonyyeHHbIN pacnnas pasnuBaldT No  crneumanbHbiM - Ty6am U
oxnaxpgawT [o Temnepatypbl 4-5 °C B xonogunbHon kamepe. [locne
3aTBepAeBaHNA 3aKpbIBaOT KPbILLKaAMMU.

Cue*reapmow& cm'.p?)——@ocx Mo!)'ﬁbCHOHHmD

Mnasnespe npu NepeMeLmMeasy
t=10 mus

( NapadwuH > ( OaHopoasan r.lacca)

MNasnerwe Npu NEpEMeLLMBaHNN
=5 muH

( OcHoBa )

Oxnaxaexne
t=5 nue

(Basenuﬁoeoe Macr.o)

MNepemewnsarne

| =
ShupHoe Macno
Oxnaxaexne ( e y )
t=5 mue

Poanue no nesanam
OxnaxaeHne

Gapan.:-au uem«umcx@
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PeuenTypa KapaHgalua nekapCTBEHHOro (Macca ogHoro kapaHgawa 4,5 rp)

HanmeHoBaHME KOMMNOHEHTA CopepxaHue, B %
BOCK 9MYJ1bCUOHHbIN 33,5
LeTeapunoBbIn CnnpT 23,5
Macrno Ba3enMHoBoe 8,5
napadouvH 25,5
adhMpHOE Macno XBou enu 9
LLar 3. OueHKa KayecTBa roToBOro nNpoAykKra
PecypcHoe obecriedyeHue: He mpebyemcs.
Mpeonoxmnte KomaHge  wuccnegoBaTernien  OBMEHATbLCS  CBOMMM

NpoAyKTamMn U OLEHUTb MX KayecTBO: MPOBOAAT onncaHue opmbl U LiBETA
KapaHgalwa, ykasblBaloT 3anax npu Hanudmn. [oBepXxHOCTb KapaHngalla
AOSMKHA OblTb rnagkon, ogHoOpoAHOW. 3aTeM OOMeHATbCA pesynbTaTamu

OLIEHKW Ka4yecTBa rpynnoBon paboTbl — kKapaHaalla NIeKapCTBEHHOrO.
LLIkonbHUKM MOTYT AenaTb NPeanonoXXeHnst 00 OTKNOHEHNSX, ECNN Takue

BO3HUKIIN.
Bo3amoxHo

NpeanoXuTb

BbiOpaTb  Nyyllyl KOMaHay Mo

pes3yrnbTataM OUEeHKN Ka4yeCTBa npoaykra.

LLlar 4 CamooueHKa y4eOHbIX 4OCTUXKEHUN
3aBepliarollasa 4yacTb ypoka — CaMooLEeHKa yvalMMUCa OOCTUTHYTbIX

pe3ynbTaToB. B KayvyecTBe

npoueaypsl

CaMOOLIEHKHN LUKOJTIbHNKaM

npeanaraeTca Tabnuua, No KOTOPOW HeobXxoouMMO OLEHUTb cebsa no 4x-

OannbHOW WKane no 7 No3nunsm.

CamooueHKa pe3ynbTaTtoB 06pa3oBaHus

[Moxanyncrta, oOTBeTbTe Ha

BOMPOCHI.

Onupasicb Ha cucrtemy

OoUeHMBaHUA, noacynTanTe odLee Konn4yecTso bannos.

OTBeT «aa» — 5 6annos
OTBeT «ckopee ga» — 3 6banna
OTtBeT «cKkopee HeT» — 1 6ann
OTBeT «HeT» - 0 6bannos

Yemy A Hayuuncsa

Mos camooueHkKa

1. Y3Han HOBble TEPMUHBI:
KOMMneKkcHas nepepaboTka Cbipbs,

[a
Ckopee ga
Ckopee HeT

HassaHue moayna

htweek.ru




31357

14

apupHble Macna, kapaHagaw Het

neKapCTBEHHbIN

2. Y3Han 3a cyet yero pacteHus, B |[a

YaCTHOCTW XBOS €11, OKa3blBaloT Ckopee pa

nevebHbIn adbhekT Ckopee HeT
HeTt

3. lNMo3HakoMuscsa ¢ HEKOTOPbIMM [a

KOMMOHEHTaMW KapaHaaluemn Ckopee pa
Ckopee HeT
HeTt

4. 3akpenusi 3HaHUS U ABNEeHNSAX Ha

oTBEpPAEBaHNA U NNaBneHns Ckopee pa
Ckopee HeT
Het

5. NoHnmaTb B3anMOCBSI3b [a

d13nYEeCKMX CBONCTB BELLECTB U Ckopee pa

Bbl6opa TEXHONOrMm Ckopee HeT
HeTt

6. AprymeHTnpoBaTb npeanoxeHHoe |[a

peLleHne, BbiICTynaTb OT UMEHN Ckopee pa

rpynnbl Ckopee HeT
HeTt

7. BocnponssognTtb TEXHOMNOIMMNKO Ha

KapaHgalla nekapCTBEHHOro Ckopee pa
Ckopee HeTt
HeTt

8. OueHnBaTb KayecTBa roTOBOro [a

npoaykTa Ckopee pa
Ckopee HeT
HeTt

30-35 6annos 6necTawe! Bl B coBepLLEHCTBE YCBOUIM coaepXXaHne Mogynsi.

20-29 GannoB Bbl OTNWYHO nopaboTann M ycBOWUNKM OOMbLUYIO YacTb

npeanoXxXeHHoro

HassaHue moayna
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MaTepuana, cnacnoo!

15 — 19 6annos Hennoxo! Hageemcs, Bbl y3HanM HemMano MHTEPECHOTO U eLLe
BEpHETECH

K TEMaM, 3aTPOHYTbIM B MOAYIE.
10 — 14 6annoB cnacunbo 3a ctapaHue!

0 — 9 GannoB BO3MOXHO, BaM CTOMUT I'IOI'IpO6OBaTb I'IOpa6OTaTb C 3TUM
MaTtepumarnom

eLLé pas - YyTb Mo3xe.
3aknoyeHue

TeopeTnyeckme 3HaHUA U NPaKTUYECKUIA OMbIT, MNOSTyYEeHHbIN y4eHnKaMu
B XO4de YypoKa, MNO3BONUT HarnsgHoO nNpoAeMOHCTPUpoOBaTb B3aMMOCBS3b
doyHOAaMeHTarnbHbIX 3HAHUN O CTPOEHUN U CBOUCTBAX BELLECTB C NPUKNaaHbIM
NPUMEHEHMNEM B TEXHONOMMN COBPEMEHHbIX JIEKAPCTBEHHbIX CPELCTB

B pasHoobpasnm y4yebHbix aucumnnmnH ClIX®Y, kak Ha ypoBHe
GakanaBpuarta, crneunanuTteTta, Tak U MarmctpaTtypbl OTBOAATCSA OTAESbHbIE
NpakTUyecKne 3aHATUA MO TEXHONOMMM roTOBbIX FEeKapCTBEHHbLIX CPencTs,
TEXHOSOrMM pacTuTenbHbIX NpenapaTos.

Bnok o CIMX®Y

CaHkr-lNeTepbyprckas rocygapcTBEHHas XMMUKO-gpapmaleBTUYeckad
akageMmsa nosiBunacb dnarogapsi yCUnusiM Kraccmka MMpOBOM XMMWUYECKOW
Haykun, npodeccopa .. MeHgeneesa.

YupeautenbHoe 3acegaHne BpeMeHHOro coseTa [leTporpagckoro
XUMUKO-bapMaLleBTUYECKOro MHCTUTYTa coctosanocbk 12 asrycta 1919 roga.
Torga xe 6binn yTBepXKAeHbI OCHOBHbIE Kadheapbl U NEPBLIA YCTaB MHCTUTYTA.
B TOM coctaBe WHCTUTYTCKOro coBeTa COCTOSANW BblAalOLMecs YYE€Hble,
akagemunkn B. J1. Komapos, JI. A. Opbenn, I A. HagcoH. WN3BeCTHLIN
CTOPOHHMK BbiCLIero obpasoBaHus ana dgapmauestoB npodgeccop A. C.
[MH36epr cTan nepBbiM OMPEKTOpoM WHcTUTyTa. OdhmumnanbHon aaTon
oTKpbITUA BY3a ctano 22-oe oktabpsa 1919 roga.

B 1990 r. JIX®UN nepenmeHoBaH B CIIXPUN. A 24 anpens 1996 r.
npukKasom MwuHucTepcTBa 34paBoOOXpaHeHUS n MeOUNLIMHCKOMN
npomMblwneHHoctmn P®  ClIXPUN nepeumeHoBaH B CIIXPA (CaHkT-
[MeTepOyprckyto rocyaapCTBEHHY0 XMMUKO-hapMaLeBTUYECKYO akageMUI0).

HasBaHue moayna htweek.ru
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B 2018 rogy CINX®A nepenmeHoaH B CIX®Y (CaHkT-lNeTepbyprckun
rocyapCTBEHHbIN XMMUKO-(hapMaLeBTUYECKUIA YHUBEPCUTET).

CerogHa ClX®Y — kpynHenwee B Poccum obpasoBaTtenbHoe
yupexaeHue B obnactu chapmauyuu.
Mwuccna YHuBepcuteTa — OCYLLECTBNEHME LeneHanpaBrieHHOMN

NOArOTOBKN BbICOKOKBaNMMUUMPOBAHHbIX, COLManNbHO OTBETCTBEHHbIX W
BocTpeboBaHHbIX Kak B Poccun, Tak 1M 3a pybGexom chneunanucros,
OCHOBaHHOM Ha eOWHCTBE cpegHero npodeccrnoHanbHOro, BbICLLETO U
AOMOMHUTENBHOMO  npodeccMoHanbHOro  obpasoBaHusl, W HaydHO-
nccrnenoBaTenbCkoON  AeATenbHOCTM Ans  oTpacnen, obecnevnBaroLmx
3gopoBbecbepexeHme Hauum, no Cregylwum  HanpaBneHUaM:  XUMUS,
dapmaums, Xxmmmyeckass U OMOTEXHONMOrMn, MeOULUUHCKME TEeXHOMOornu,
aKonornyeckasi 6e30nacHOCTb, KOHTPOSb Ka4ecTBa NULLEBLIX NPOAYKTOB.

ClrXoy ocyuwectBnsger nNoAroToBKY BbICOKONPOMECCUOHANbHBIX,
couManbHO OTBETCTBEHHbLIX M BOCTPEOOBAHHbLIX CMNELNanNCTOB C BbICLLM
obpasoBaHveM, chneuuanucToB BbICLIEN KBanuukaumm (KaHangaTtoB w
AOKTOPOB HayKM Hay4yHO-negarormyecknx kagpoB B cdepe obpalueHus
NeKapCTBEHHbIX cpeacTB B Poccum n 3a pybexoM, OCHOBaHHYO Ha €AUHCTBE
BbICLLEro, MOCMEBY30BCKOrO W OOMOMHUTENBHOrO NpodeCcCMOHanNbLHOMo
obpasoBaHu4.
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