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Pasnen 1. KoMmiuieke 0CHOBHBIX XapaKTepUCTHK 00pa30BaHuUs
1.1. llosicHUTEILHAS 3aNIMCKA
JlononHuTenbHas o0iieoOpa3oBarenbHas nporpaMma « XuMuUs >KM3HU» COCTaBIICHA
Ha OCHOBE HOPMATUBHBIX JOKYMEHTOB:
HOPMATHBHO-ITPABOBAS BA3A

— Denepanpabiii 3akoH OT 29 aexadbpst 2012 roma Ne 273-d3 «O6 obOpazoBaHuu B
Poccuiickoit @enepanum» (cT. 2, cT. 15, c1.16, c1.17, c1.75, c1. 79);

— KoHuenmust pa3BuUTUsA JTONOJHHUTEIBHOTO oOpa3oBanust naereit mgo 2030 rona,
yTBepkaeHHas Pacnopsokennem IlpaButenbctBa Poccuiickoir ®@eneparuu ot 31
Mapta 2022 1. Ne678-p;

— Ilpuka3 MunucrepctBa npocsemieHuss P® or 27 wurona 2022 r. Ne 629 “O6
yTBepxkaeHuu llopsiaka opraHu3zalud M OCYILIECTBJICHUSI 00Opa3oBaTeIbHOM
JESATEILHOCTH T10 JIOTIOJIHUTENIbHBIM 00111e00pa3oBaTeIbHBIM MporpaMMam’’

— Meroanueckue  peKOMEHAAUMU [0  MPOEKTUPOBAHUIO  JTOMOJHUTEIbHBIX
obmepazBuBatonux nporpamm Ne 09-3242 ot 18.11.2015 rona;

— CII 2.4.3648-20 CaHuTapHO-3MUAEMHUOIOTMYECKUE TPEOOBaHUS K OpraHU3alUsIM
BOCIIUTAHUS U 00YUYEHHUSI, OTJIbIXA U O3JI0POBJICHUS IE€TEN U MOJIOACKHU;
HopmaTuBHble AOKYMEHTbI, PErYMPYHOLLME NCNONb30BaHNE CETEBON (POPMbI:

— Ilucekmo MunobOpuayku Poccunm ot 28.08.2015 roma Ne AK — 2563/05 «O
METOJMYECKUX PEKOMEHAANMAX» (BMecTe ¢ MeTOoMNYeCKUMH PEKOMEHIAIUSIMU TI0
OopraHu3anuu oOpa3oBaTEIbLHON NIESITEIHLHOCTH C HUCIOJB30BAHUEM CETEBBIX (PopM
peanuzaiu 00pa3oBaTEIbHBIX POrpaMM);

— Tlpuxa3z MunucrepcTBa HayKu U BhICIIEro oOpasoBaHusi Poccuiickoit deneparuu u
MunucrepctBa npocsenienus: Poccuiickoit ®eneparuun ot 05.08.2020 r. N 882/391
"OO0 opraHu3aluy U OCYIIECTBICHUU 00pa30BaTEIbHOMN JIEATEILHOCTH MPU CETEBOM
dbopme peanuzanuu 00pa3oBaTEIbHBIX POTPAMMY;

HopmaTuBHble  [JOKYMEHTbI, PEryMpylolue  UCnonb3oBaHWe  3NeKTPOHHOIO
00YYeHNS1 1 AMCTAHLIMOHHbIX TEXHONOMMIA:

— Ilpuxaz MwunuctepctBa oOpa3zoBanus u Hayku PD ot 23.08.2017 roma Ne 816
«IlopsimoKk TpPUMEHEHUsT OpPraHU3AIUSIMHU, OCYIIECTBISIONUX 00pa30BaTEILHYIO
NEATEeIbHOCTh  DJIGKTPOHHOTO  OOyYEeHHUs, JUCTAHIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHUI MPHU peaTu3aiii 00pa30BaTEIbHBIX TPOTPAMMY;

— «Meroauueckue pekomeHmamuu ot 20 wmapra 2020 1. 1o peanuzaiuu
o0pa3oBaTeNbHBIX MPOrPaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
oO1iero o0pazoBaHus, 00pa30BaTEIbHBIX MPOrPAMM CpeIHEro MPodecCHOHaATBLHOIO
oOpa3oBaHus ¥  JOMOJHUTEIbHBIX  00IIe00pa3oBaTEbHBIX  MPOrpaMM €



NPUMEHEHHUEM OJJIEKTPOHHOTO OOy4YeHHS M JUCTAHIMOHHBIX 00pa30BaTeNbHBIX
TEXHOJIOTHIIY;
AlanTuWpoBaHHble NPOrpammbl:

— Meroauueckrue peKOMEHIAIMU 0 peaju3alii alallTUPOBAHHBIX JOTOIHUTEIbHBIX
o011e00pazoBaTeNbHbIX porpamm, CIIOCOOCTBYIOIIUX COILIMAJIBHO-
MICUXOJIOTHYECKOHN peadmiIuTanuu, npohecCHOHATFHOMY CaMOOIPEICICHUIO IETEH C
OrpaHUYECHHBIMUA BO3MOKHOCTSIMU 3/I0POBbsI, BKJIIOUasl J€TEH MHBAJIUAOB, C YYETOM
ux 00pa3oBaTeNbHBIX MOTpeOHOCTEH (THchMo oT 29.03.2016 Ne BK-641/09);

— VYcraB MOV «Bepxnemasunckas CLI».

HanpaBJ/jieHHOCTh NPOrpaMMbl — €CTECTBEHHOHAYYHas!.
YpoBeHb 0CBOCHHS POrPaMMbI — 0a30BbIil YPOBEHb.

AKTYaJIbHOCTH IPOTrPaMMbI

[IporpaMmma wHMeeT COLMaIbHYIO 3HAUMMOCTh JJI HAlIero OOIIEeCTBa.
PoccuiickoMy o011ecTBy HyXHBI 00pa3OBaHHbIEC, HPABCTBEHHEIE, pEAPUUMYUBBIE
JIOJH, KOTOPbIE MOTYT CaMOCTOSITEIbHO IIPUHHMMATh OTBETCTBEHHBbIE  PEIICHUS B
CUTyallusix BbIOOpa, MPOTHO3UPYS HX BO3MOXHBIE mociuencTBus. OgHa U3 3a7ad
0o0pa3oBaHMsI Ha CErOAHS BOCIHUTAHHE B PEOEHKE CAMOCTOSTENIbHOM JMYHOCTH. JlaHHas
nporpamma CrocoOCTBYET pa3BUTHIO y OOYyYarOUIUXCSl CaMOCTOATEIbHOTO MBIIUICHUS,
dbopMupyeT yMeHUsS TPHOOPETaTh U MPUMEHSTh, OJYYCHBl 3HAHUSI HA  TIPAKTHUKE.

Pa3zButre u popmupoBaHHe BhIIEYKa3aHHBIX KAUECTB BO3MOXKHO Ojaroaaps
Pa3BUTHIO  HAyYHO-TIO3HABATEJILHOTO MHTEpPECA BO BPEMs 3aHATHUM.

[TIporpamma MpeHa3HAYCHA 00yJarImmumcs cTapuien IIKOJIBI
€CTEeCTBEHHOHAYYHOTO TMpoduis oOydeHus. KoHIENHs COBpEeMEHHOTO OOpa30BaHHS
HOJpa3yMeBaeT, 4To MeJaror MnepecTaér ObITh OCHOBHBIM HMCTOYHUKOM HOBBIX 3HAHUH, a
CTAHOBUTCSl OPraHU3aTOPOM II03HABATENBHOW JAESITEIIbHOCTH O0Yy4YaroIIMXCsA, K KOTOPOU
MOHO OTHECTH U UCCIENOBATEIbCKYIO NEeSATENbHOCTbD. CoBpemeHHbIe
AKCIIEPUMEHTAJIbHbIE UCCIIEIOBAaHMUS IO XUMHH YK€ TPYAHO TMpPEACTaBUTh Oe3
UCIIOJIb30BaHUS HE TOJIBKO aHAJIOrOBbBIX, HO HIIM(PPOBBIX U3MEPUTEIBHBIX IPUOOPOB.

[{udpoeie naboparopun MO XUMUH MPEICTABICHBI JaTYNKAMH JJIs1 U3MEPEHUS U
pPETUCTpaIMK PA3IUYHBIX MapaMeTpoB, uHTepdelicaMn cOopa AaHHBIX W MPOTPAMMHBIM
o0ecrnieueHrneM, BU3YAM3UPYIOIIUM JKCIIEpUMEHTaIbHbIE JaHHble Ha 3kpaHe. llpu 3Tom
HKCIIEPUMEHT  OCTa€TCcsl TPAJUIMOHHO HATYpHBIM, HO JaHHbIE  JKCIEPHUMEHTa
00pabaTbIBalOTCS M BBIBOAATCS HA HSKpaH B pEaJbHOM MaciuTtabe BpeMEHH U B
pauuoHanbHOM Tpaduueckod (¢opmMe B BHAE YUCICHHBIX 3HAYEHUM, JHArpamm,
rpadgukoB u Tabmui. OCHOBHOE BHUMaHWE OOYYAIOIIMUXCS MPU 3TOM COCPEIOTAYMBACTCS
HE Ha COOpKE U HACTPOMKE 3KCIEPUMEHTAIbHON YCTaHOBKH, a Ha MPOEKTHUPOBAHUU



pPa3IMYHBIX BApUAHTOB IPOBENCHUS SKCIEPUMEHTA, HAKOIUIEHUM JAHHBIX, UX aHAJIHU3E U
MHTEpIIpeTauu, (GOPMyIUPOBKE BBHIBOIOB.

C TOUYKM 3peHMS HAyKH, JKCIEPHUMEHT — O3TO HCCIEIO0BATEIbCKUNA METO]
oOy4eHHs, KOTOPbIN MOJHUMAET MO3HABATEIbHBIA UHTEpEC Ha 0oJiee BHICOKUM ypOBEHb,
YCUJIMBAET MOTHBALMIO CaMOCTOATENIBHOW JEATEIbHOCTU. lccnenoBaTenbCKui METON
ABIIIETCS yCJIOBHEM (OPMUPOBAaHUS HMHTEpeca, MNOTPEOHOCTH B CaMOCTOATEIHHOH,
TBOPUYECKOU JIEATETLHOCTH O 0 y4aroluxcsl.

HccnenoBarenbCkuili MpoOLECC COCTOMT M3 HECKOJIBKUX H3TAloOB: Pa3/ICJICHHE
CMECH BEILIECTB, BBIJCICHUE MOJIEKYJ OMPENCIEHHOTO CTPOCHHUSA, UX WIACHTU(DUKAIUSI U
W3Y4YEHUE POJIU B META0OJIM3ME.

3aHATUS WHTEIPUPYIOT TEOPETUYECKHE 3HAHWS, M IPAKTUYECKUE YMEHUS, U
HaBBIKM OOYYalOIIUXCsl B €IMHOM MPOIECCE ACATEIBHOCTH YyYEOHO-UCCIIEN0BATEIBCKOTO
XapakTepa.

JlaHHasi porpaMMma CoJIepKaTelbHO CBsi3aHa C KypcaMud XUMHUH, OHWOJIOTHH,
¢uU3MKM W HOCUT  HMHTETPUPOBAHHBIA  XapakTep, CHOCOOCTBYS  Pa3BUTHUIO
€CTECTBEHHOHAYYHOTO MHPOBO33pEHHUs OOydaromuxcsi. B yueOHOM miaHe 31eKTUBHBIN
Kypc «buoxumus» ABISETCS YacCTbl0 NpeIMETHOM oOnactu «EcTecTBEeHHOHAay4YHbIE
MIPEAMETBD».

HoBu3Ha 3akitoyaeTcss B TOM, YTO MHOTHE BOIIPOCHI XUMHMH HEPA3PBIBHO CBS3aHbI
c (usukoi, OWONOTHEN U DKOJIOTHEW, M OOpa30BaHHOMY 4YEJIOBEKYy, 4eM Obl OH HE
3aHuMasicss B OyAyleM, Mojie3HO HuX 3Harth. lloaToMy B nmaHHOM 00pa3oBaTebHOU
MporpamMme peaan3yeTcsi CAHTeTHYEeCKHI MOAX0/ K €CTECTBEHHOHAYYHOMY 00pa30BaHUIO,
KOTOPBIN MO3BOJISIET, C OTHOM CTOPOHBI, C(POPMHUPOBATH LEIOCTHOE MPEJICTABICHUE O MUDE,
a, C IPyroi CTOPOHBI, 00JErYUTh MOHUMAHHUE CIOKHBIX XUMUUYECKUX MPOOIIEM.

Ieparornyeckas 1nejaecoo00pasHoOCThb

Kak u3BeCTHO, XUMHUSI CUUTAETCS B IIKOJE OJJHUM U3 CAMBIX CJIOXKHBIX IIPEIMETOB
M BbI3bIBACT Y MHOTMX OOYYalOIIMXCS HEJONOHUMAaHHE M HENpUSTHE C MEPBOro rojaa
oOyuenusi. Cped NPUYMH TAKOT'O BOCIPHUATHS MPEAMETa MOXKHO Ha3BaTh HEONPaBIaHHO
00onpIION 00BEM M AKIEKTHYHOCTh Y4€OHOrO Marepuaia B IIKOJIBHBIX IMporpammax, a
TaK)Ke HEJJOCTATOYHYI0 MOTUBUPOBAHHOCTD JETEH K U3YUEHUIO XUMUHU.

Kpowme Toro, B mocnennue rojibl HabI0JaeTCsl COKpAIEHHE YacOB, OTBOJUMBIX Ha
xuMuio. Jlaseko He sl BceX JAeTel XMMHUs CTaHeT Oyaymied mpodeccuei, MmosTomy
UHTEpEC K MpEAMETY MaJaeT, KaK TOJIbKO BO3HUKAIOT CIIOKHOCTH B MOHMMAaHHUM TE€X WJIU
WHBIX TeM, TPYIHOCTH B PEUICHUM 3a/ay, MpoOJemMbl MPH MPOBEACHUU JaOOPaTOPHBIX
pa6ot. IlIkonbHUKN YacTO CUUTAIOT, YTO XUMHUYECKasi TEOPHsI CyXa U 3aIlyTaHa.

CoBepuieHHO HHas To3ulua (QopMupyeTrcss y peOEHKa Npu BO3HUKHOBEHHUH
cOOCTBEHHOW 3aMHTEPECOBAHHOCTH B U3YUEHUU NPEIMETA.



Jlannast oOpa3oBarenbHasi mporpaMMa OpUEHTHUPOBaHA Ha TO, YTOOBI MHTEPEC K
XUMUH BO3HHK U 3aKpenuiics 0Jaroaapsi UCIOJIb30BaHUIO B OOYUYEHHH HCCIIE0BATENBCKOTO
MOJIX0/1a, MPU KOTOPOM JIE€TU MOCTHUTalOT MPEAMET XUMHUHU 4Yepe3 COOCTBEHHOE ydeOHOe
uccienoBanue. Takoil Moaxo ] Mo3BoJisgeT OOYYaAOIIMMCS HE TOJIBKO OCBOUTH MOHSTUWHBIN
anmapar ¥ 3allOMHUTh HEKOTOPbIE BaKHbIC (PAaKThl, HO U MOJYYUTh HABBIKH MPOBEICHUS
CaMOCTOSITENIbHOTO HCCJIEIOBAaHUS, KOTOPbIE MOTYT OBITh MOJIE3HBI ISl TOCIEIYIOIIeH
caMopeau3aiu B JII000M Apyroi objactu y4eOHON W B OyayiieM NpodecCHOHAIBHOM
NEATEIIBHOCTH.

Hcxons U3 Takoro mojaxojia, B LEHTP 0O0y4YeHUs MO JaHHOW MpOrpaMMe CTaBsTCS
pa3BUTHE E€CTECTBEHHOHAYYHOI'O MHUPOBO33PEHHUSI W OBJIAJICHUE WCCIEAOBAHUEM KAk
METOJOM HayyHoro mno3HaHus. llosTomy Ha 3aHATHSAX OOJBIIOE BHUMAaHHUE OTBOAMUTCA
OPaKTUYECKUM padoTaM pa3HbIX BHUIOB, NPUUYEM 3HAUUTEIBHOE BpeMs YIAeNseTcs
MPOBEICHUIO CAMOCTOSITENIBHBIX HCCIIEIOBAHUN IO BbIOpaHHBIM TeMaM. HachIleHHOCTh
HayaJbHOTO NEPHOJA HW3YUYEHUS XHUMHUH JIEMOHCTPAMOHHBIMHU OIBITAMU CTUMYJIUPYET
MHTEPEC K XUMHHU U KETaHUE U3ydaTh 3Ty HAYKY.

[Iporpamma BBICTpO€HA TaK, YTO B AAJIbHEHIIEM BHUMAHHUE JETEW Ha 3aHATHUAX
HaIIpaBJIEHO HA BBIOJIHEHUE OMbITA, U3yYeHHUE, HAOIIO/IEHNE U (DUKCALIMIO €0 Pe3yJbTaTOB
BO BceX NoApoOHOCTsAX. B 3TOoM ciayyae mnpuéMbl U JAEUCTBUS BOCIPUHUMAIOTCS
oOy4arolMMuUCs He Kak BOJIIIEOHbIE MAHUITYJISALIMH, a KaK 3aHUMaTelbHast HEOOXOIUMOCTb,
0e3 KOTOpOW HEBO3MOXHO OCYLIECTBUTH CTOJb NPUBJEKATEIbHBIC JUII HUX XUMHUECKUE
MpEeBpAaILCHHUS.

OTIHYUTEIbHOM 0COOEHHOCTHIO IPOTPAMMbI

O3HaKOMUTH OOyYarOUIUXCS C OWOXMMHEH Kak HayKOW OJKCIEepPUMEHTAIbHOM,
coueTaroliel B cebe OpraHnYecKyro XUMHIO U Ouojoruto. Takxke JaHHBIA Kypc TOMOXKET
chopMHpPOBATh HABBIKM CAMOCTOSITEIBHOM padoOThl C UU(PPOBBIMU JNaTYUKaMHU,
MPOBEJICHUS] U3MEPEHUM U 00PaOOTKHU MOJYyYEHHBIX U3MepeHuil. Pa3BUTh mo3HaBaTeIbHBIN
UHTEpEC U MeETallpeIMETHbIE KOMIETCHLUH OO0YyYarolMXcsi uepe3 MPaKTHYECKYIO
JESITeNIbHOCTD;, PACIIUPUTh, YIIIyOUTh M OOOOIIMTH 3HAHUS O CTPOEHUH, CBOMCTBaxX H
GyHKUMAX OHOMONEKYJ; CcHOPMHUPOBATH YCTOMUMBBIA HMHTEpEC K MPOQecCHOHATBbHON
NEeSTEILHOCTH B 00JIACTH €CTECTBEHHBIX HayK.

Anpecat nporpamMmmali
O6yuarontuecst 14-151etr MOV «Bepxnemazunckas Clly.
Bo3spacmmuvie u ncuxonozuueckue ocooennocmu oemeil

HoapocrkoBbiii Bo3pact 14-15 aer. Ilepexon or gerctBa K B3pOCIOCTH

COCTaBJISIET TJABHBI CMBICT M cHeruduyecKkoe pasauune 3Toro srtamna. [logpocTkoBbIi
NEPHUOJI CUYUTACTCS «KPU3UCHBIMY, TaKasl OLlEHKa 00yClIOBJI€HAa MHOTUMHU Kaue€CTBEHHBIMU
CABUTAMH B Pa3BUTUHU MOJIpocTKa. IMEHHO B 3TOM BO3pacTe MPOUCXOAT UHTEHCUBHBIE U



KapJAMHAJIbHbIE U3MEHEHUS B OpraHU3aIiK peOeHKa Ha MTyTH K OMOJIOTUYECKOM 3pEIOCTH U
MIOJIOBOTO CO3pEBaHUs. AHATOMO-(U3HOJIOTMYECKUE CABUTH B Pa3BUTUU MOJAPOCTKA
HOPOKIAIOT IICUXOJOTMYECKHE HOBOOOpa30BaHMUS: YYBCTBO B3POCJIOCTH, pPAa3BUTHE
UHTEpeca K IMPOTUBOIOJIOKHOMY 0Ny, NPOOYKIECHUE OINpPEAEIECHHBIX POMaHTHUYECKHUX
YyBCTB. XapaKTepHBIMH HOBOOOPA30BaHUSIMHU MOJPOCTKOBOTO BO3pPACTa €CTh CTPEMIICHUE
K €aMOOOpa30BaHHIO M CaMOBOCHUTAHUIO, TIOJIHAS ONPEIEICHHOCTh CKIOHHOCTEH U
po(heCCUOHATIBHBIX UHTEPECOB.

Hacrosimass mnporpamMMa paccydMTaHa Ha BbICOKOMOTHBHMPOBAHHBIX H
OJapPEHHBIX JAeTell, UMEIOINX Pa3JIMYHbII YPOBEHb IPAKTUYECKUX HABBIKOB U YMECHMI.

dopma o00y4yeHMs — OYHas, ayJUTOpHbIE, BHEAYIUTOPHBIE (PKCKYPCHUH,
MPaKTUYECKUE PabOThl), TECOPETUUECKUE U MPAKTUYECKUE 3aHATUS, B OTIACIBHBIX CIydasx
JUISl TOCTHKEHUS YUEOHBIX IeJIel MPeayCMOTPEHO UCIOJIb30BaHUE AUCTAHIIMOHHBIX (OpM
0Oy4eHMsI; COCTAB IPYIIIbI — IIOCTOSTHHBIM.

dopma opraHu3alMu 3aHATUN

B nporpamme »ddexkTBHO coueTarOTCs HWHIMBUAYaJbHBIC, TPYIIIOBBIE U

KOJUIEKTUBHBIE ()OPMBI paOOTHI.
O0beM U CPOK 0CBOCHUSI MPOTPAMMBI, PEKUM 3aHATHI

[IponomkuTensHOCTh YdeOHOro rojga — 33 ydyeOHbIX HeJenH, Harpy3ka 1 daca B

Hegnento (Bcero 33 yaca B roj1). 3aHATHUS MPOBOASTCA C MOCTOSSHHOW CMEHOM JIeSITEIbHOCTH.

1.2. Ilesiu 1 3a12a4M POrPaAMMBbI
Hear  mporpammbl -  0o0ydeHHME  MPAKTUYECKOM  XUMHUU,  Pa3BUTHE
€CTECTBEHHOHAYYHOTO MHPOBO33PEHUS M JIMYHOCTHOM MOTHBAIlMM K TO3HAHUIO uepes
HCCIIEIOBATENIBCKYIO AEATEIBHOCTD B IIPOLIECCE U3YUEHUSI XUMUH.
3amauu nporpamMmsbi:

1. Oo0pa3oBaTesbHbIE:

. bopMHpOBaTh YMEHUS aHAJTU3UPOBATh U OOBSCHATH MOJYyYEHHBIH pE3yJbTaT, C
TOYKH 3PEHUS 3aKOHOB MTPUPO/IBI.

. pa3BUBaTh HAOJIOMAATENLHOCTh, MaMsATh, BHHUMAHHUE, JIOTUYECKOE MBIIIICHHE,
peub, TBOPUYECKUE CIIOCOOHOCTH 00YUYarOIIXCS.

. dbopmupoBaTh yMeHHs paboTaTh ¢ 000PYOBAHUEM.

. MOBBIIICHUE  CBOET0 0OPa30BATEIILHOTO YPOBHS W YPOBHS TOTOBHOCTH K

M3YYEHUIO OCHOBHBIX UCTOPUUYECKUX COOBITHIH, CBI3aHHBIX C UCTOPUEH Pa3BUTHS XUMUU U
0OIIIECTBA;

. 3HAHKE MPABWJI TTOBEACHUS B YPE3BbIUAHBIX CUTYAITUSX;

2. BocnuraTteabHbIE:



. dbopMHpOBaHUE CHCTEMBI IICHHOCTEH, HAMPABICHHON Ha MaKCUMAJIbHYIO JIMYHYIO
3¢ (PEKTUBHOCTH B KOJUICKTUBHOM JIESITCIILHOCTH.

3. Pa3zBuBalomiue:

. pa3BUTHE MTO3HABATEIIBHBIX MPOIIECCOB U MBICIUTEIBHBIX ONEpalnii;

. (dbopMupoBaHHE MPENCTABICHUN O TEIAX U (DYHKIUSIX YYCHUS U TPUOOPETEHHE
OIIBITAa CAMOCTOSTEIILHONW yU4eOHOM NeATETLHOCTH MOJI PYKOBOJCTBOM YUHTEJIS,

. ¢dopMHpOBaTh yMEHHUE CTAaBUTh MEpe]l COOOH 11eIb, TPOBOAUTH CAMOKOHTPOJIb;

. pa3BuBaTh  yYMEHHE MBICIUTh OO0OOIIEHHO, aHAJU3UPOBaTh, CPABHHUBATD,
KJIaCCU(UITUPOBATH;

®OICHUBAHUC YCBANBACMOI'O yqe6H0r0 mMarcpuajia, uHUCXoAasd HN3 COOHUAJIBHBIX U
JIMYHOCTHBIX HeHHOCTeﬁ;

OOLICHUBAHUC COHH&J’IBHOﬁ 3HAaYUMOCTH HpO(bGCCHfI, CBJ3aHHBIX C XI/IMHeﬁ;

®BJIaJICHUC IIPpaBUJIaMH 0e301acHOro 06paHI€HI/I}I C XMMHYCCKHMMH BCIICCTBAMHU U

O60pYIIOBaHI/I€M, IIPOABJIICHUC 9KOJIOTUYECKOM KYJIbTYPHEI.

1.3 Conep:kaHue nmporpaMmbl

Y4eOHBIN IJIAH

Koan4yecTBO 4acoB
®opma
Ne Ha3Banmue pa3naena, TeMbl
u/n Bcero IIpakTuka Teopus KOHTpOJIsi/aTTecTaluu
BBoaubie 3aHsATHS. XUMHYECKHH | 2 1 1 Ompoc, HaOJII0ICHHE,
OKCIIEPUMEHT U IU(POBBIE WHAUBHUIyallbHbIC
naboparopuu MpaKTHYeCKuii  paboThl,
dbponTanbHas Oecena
BBenenune B OMOXUMUIO 2 2 Ormpoc, HaOJI0ICHHE,
WHIMBUTyaJIbHBIC
IpaKTUYECKUd  paloThl,
dbponTanbpHas Oecena
XUMHUYECKUN COCTAB OPTaHU3MOB | 2 1 1 Ormpoc, HaOI0ACHUE,
u obmee mnoHsATHe 00 oOMeHe UH/IUBUyaJIbHbIE
BEIIECTB W DHEPrUU B JKUBOH NPaKTHYeCKUid  paboThl,
pUpoie ¢dpoHTanbHasg Gecena
benku. Pacmag u Owmocuntes | 4 2 2 Ompoc, HaOJIroIeHNE,
OEJIKOB. WHIMBHIyaJIbHBIC
MpaKTUYEeCKUil  paboThl,
dbpouTanpHas Oecena
depMeHTBI 4 2 2 Ompoc, HaOII0IEHNE,




VHTUBHyaJIbHBIC
NpaKTUYECKUd  paboTHl,
(dpoHTanbpHas Oecena

6 BurtamuHbI 1 HEKOTOpBIE Apyrue | 2 1 1 Omnpoc, HabmroAeHue,
OMOJIOTMYECKH AKTUBHbBIE WHAUBHUIyaJIbHbIC
COETUHEHUS NpaKTHYeCKuid  paboThl,

(dbpoHTaNBHAS Oecena
7 HyknenHoBble KHCIOTBI W HUX | 2 1 Ompoc, HaOJIIOICHHE,
oOMeH WH/IMBUyaJIbHBIC
NpaKTUYECKUd  paboTHl,
(dpoHTanbpHas Oecena
8 VYriaeBoasl ¥ ©X 0OMEH 2 1 1 Ompoc, HaOJII0ACHUE,
WHAWBHUIyalIbHbIC
NpaKTUYeCKuid  paboThl,
(dbpoHTaNBHAS Oecena
9 JInnmael 1 ux oOMeH 2 1 1 Omnpoc, HaOJII0IeHHE,
WHIMBUTyaJIbHEIC
NpaKTUYECKHd  paboTHl,
(dpoHTanpHAs Oecena

10 buonornueckoe okucieHue H | 2 2 Omnpoc, HaO0JII0ICHHE,

cuate3 ATO VHIUBUYaAJIbHBIE
IpaKTHYeCKuid  paboThl,
(dpoHTanbpHas Oecena

11 l'opMoHBI M UX ponb B oOMeHe | 2 1 1 Omnpoc, HalJI0/1eHue,

BEIIECTB WH/IMBUTyQJIbHBIC
IpaKTUYECKUd  paloThl,
(dbponTanbHas Oecena

12 B3aumocss3p u  perymsuusa | 2 1 1 Omnpoc, HaOJro1eHue,
obmena BemiecTB. IIpobGiembl WHAUBHUIyallbHbIC
OMOXHMMHUYECKOH SKOJIOTUU MpaKTHYeCKuii  paboThl,

(dpoHTanbpHas Oecena
13 [TpoexTHast paboTta 5 2 3 Omnpoc, HaOroIeHNE,
WH/IMBUTyQJIbHBIC
MpaKTUYEeCKUil  paboThl,
dbpoHTanbHas Oecena
33 18 15

Hroro




Coaep:xxanue nmporpaMmsl

Tema 1. XumMnuyeckuii 3kcriepuMeHT U MU(poBHIe JadopaTopuu
Teopua: IHudposbie patunku. OOmuMe xapakTepucTUKd. Dusznueckue IPHEKTHI,
UCIOJIb3yeMbIe B paboTe TaTYMKOB.
[MpaKkTuKa: npoBeaeHue 1a0OPaTOPHON PabOTHI
dopma KOHTPONA: caMOCTOSITENIbHBIE W MPAaKTHUECKUE paOOTHI HA 3aHITHSIX.

Tema 2. BBeieHue B OHOXMMHU

Teopua: buoxumusa — Hayka O Ka4€CTBEHHOM COCTaBE, KOJIMYECTBEHHOM COJCPKAHUU U
npeoOpa3oBaHUsAX B MPOLECCE KUZHEACITEIbHOCTH COCAUHEHUH, 00pa3yoluX KHUBYIO
mateputo. Mctopust paszButus OuoxumuH. Pojlb OT€UECTBEHHBIX YUEHBIX B Pa3BUTHUU
Onoxumuu. B3auMoOCBs3b OMOXMMHM C MOJEKYJISpPHOW Ouojoruen, Ouodusukon u
OMOOpPraHnYecKord XMMHEW. 3JHaueHue OMOXMMHH JJI1 Pa3BUTUA OHMOJIOTMHU, MEIULMHBI,
OMOTEXHOJIOTHH, CEIbCKOT0 XO34HWCTBA, TEHETUKH M 3KOJOTUU. MeToabl OMOXUMHUYECKUX
UCCJIEIOBAHUM M MX XapaKTepUCTUKA. VICHoJab30BaHME COBPEMEHHBIX CKOPOCTHBIX M
ABTOMATU3HPOBAHHBIX (PU3UKO-XUMUYECKUX METOJOB aHau3a Mg OUOXMMHUYECKUX
nenend. buoxumudeckne METoIbl MOHUTOPUHTA OKPYKAOIIENH CPEBI.

Tema 3. XuMunuyeckuii cocTaB OPpraHu3MoB U 00llee NMOHATHE 00 OOMeHe
BellleCTB M JHEPTUM B KUBOii MpHUpo/e
Teopua: TlonsTHe O TJIAaBHBIX OWMOTEHHBIX »JJIEMEHTaX. Makpo- W MHKPOIIEMEHTHI.
3aKOHOMEPHOCTH pAcHpOCTPAHEHHUsI JJIEMEHTOB B kuBoM mnpupozae. IlorpeGHOCTH
OpraHU3MOB B XHUMHYECKHX DJIEMEHTaX. BHOreoXMMUYECKUil KPYroBOPOT BEIIECTB B
MPUPOJIE — OCHOBA COXpaHEHUsI paBHOBecus: 6uocdepsl. Macimtabbl 0OMEHa BEIIECTB B
xKuBOM mpupoje. [lnacTuueckue u dHEPreTUYECKUE BEIIECTBA. BUONTOrHUecKd aKTHUBHBIC
COEIMHEHMUSI, X POJIb B )KM3HU YEJIOBEKA, )KUBOTHBIX U pacTeHui. [loHsTHE 0 mecTuiuaax
U UX BUJAX.
[MpaKkTuKa: npoBeaeHue 1abOpaTopHON PabOTHI
dopma KOHTPONA: caMOCTOSITENIbHBIE U MPAKTHUECKUe paldOThI HAa 3aHITHSX.

Tema 4. beaxku. Pacnaa u OuocuHTe3 0€JIKOB
Teopua: Ponb O0enKOB B MOCTPOCHUU M (DYHKIIMOHUPOBAHUU KUBBIX cucteM. [loHsaTue o
MpoTeoMe ©  TPOTEOMUKE. AMUHOKUCIOTHBIH cocTtaB  OenkoB. [lomstme o
MPOTEUHOTEHHBIX aMUHOKHCIO0TaX. Croco0 CBA3M aMUHOKHUCIOT B OEIKOBOM MOJEKYJIe.
[lentunel. [lpuponnsie nentuapl (rIyTaTUOH, Ba30MPECCUH, SHKEPaIUHbI, SHAOP(GUHBI U
ap.), uX (U3HOJOTUYECKOE 3HAYEHHE M UCIOJIb30BAaHUE B KAYECTBE MEIUIIMHCKHX



npenapaToB. XMMHUYECKU CHUHTE3 MENTUIOB 3aJaHHOTO CTPOCHHS M BO3MOXHOCTH HX
npumeHeHuss. CTpykTypa O0enkoBbIX MOJIeKyJ. [lepBudnast cTpykTypa 6enkoB. [IpuHIUIBL
U METOJIbl ONpeNesieHUs TMEpPBUYHOM CTPYKTyphl Oenka. Bropuunas U HagBTOpUYHAs
CTpYKTypbl OenkoB. [loHsTue 06 a- 1 B—KOHMOPMAIIUIX MOJUTICTITHIHON 1enH (paOoThI
JI. Tlonumura). Ilapamerpbl a-cnvpaid NOJUNEOTUAHON 1enu. CBsA3b MNEPBUYHON U
BTOPUYHOU CTPYKTyp OenkoBod Mojekynsl. Kiaccudukaims OenkoB MO 3JIeMEHTaM
BTOPUYHON CTPYKTYpbl. JIOMEHHBI MNPUHLHUI CTPYKTYPHOM OpraHu3aiuu OeIKoB.
[ToHsiTHE O CTPYKTYPHBIX U (DYHKIIMOHAJIBHBIX IOMEHaX (Ha MpUMepe UMMYHOTJIOO0YJIUHOB
M KAaTAIMTUYECKH AaKTUBHBIX OenkoB). TperwuHas cTpykTypa OenkoB. THIIBI CBs3EH,
00ecreynBalONX MNOAAEp)KaHUE TPETUYHOW CTPYKTYphl. JMHAMHYHOCTH TPETUYHOU
CTpYKTYphl OenkoB. CamoopraHusaiusi TPETUYHOW CTPYKTYphl OEJIKOBOW MOJEKYJbl U
poiip  coenu@uUecKkux — OeNKoB-IIAIEpOHOB B 3TOoM  mpouecce. [Ipeackazanue
MIPOCTPAHCTBEHHOTO CTPOCHHUS OCIKOB HWCXOAS W3 WX TEPBUYHOU CTPYKTYPHI.
YerBepTruHas CTpyKTypa OenkoB. KOHKpeTHBIE MpUMEpPBhl YETBEPTUYHON CTPYKTYPHI
0esikoB (reMoryIoOuH, JaKTaT-Ieruaporenasa, karaiasa u ap.). Homenknatypa u kiaccu-
¢ukamus OenkoB. DyHKIMOHANBbHAS KiIacCU(UKAIMS OCIKOB W XapaKTEPHCTHUKA
OTHIENBHBIX TPYIIL  CTPYKTYPHBIX, COKPATUTEIbHBIX, 3alUTHBIX, TOKCHYECKHX,
PEIENTOPHBIX U PETYJISTOPHBIX. belku (MeTaAINIOTHOHEUHBI, TEMOTJIOONH U Ap.).

Pacnag OenkoB. @epMeHTHI, ocyulecTBisAOmUE pacnan Oenkos. [Iporeacombl
KOMITJIEKCHI TPOTEOTUTUYECKUX (PepMEHTOB. MakOopHbIe OCJNKH KPOBH KaK HCTOYHUKU
OMOJIOTUYECKH aKTHUBHBIX TENTHAOB. MeTabonu3M aMHHOKHCIOT. KOHEYHBIE MpPOAYKTHI
pacnaga OeNKOB M MYTHU CBSA3BIBaHUS aMMHuaka B opranusme. IlyTm HOBooOpazoBaHHUs
aMUHOKUCIOT. [lepBUYHBIE ¥ BTOpUYHBIE AMUHOKHCIIOTHL. 3aMEHUMbIE U HE3aMEHUMBIC
aMUHOKUCIOTHL. buocuHTe3 OenkoB. Marpuunas cxema OuMOCHMHTE3a  OEIKOB.
AKTUBHpOBaHUE aMUHOKUCIOT (cuHTe3 amuHoauui-TP- HK). Ctpoenue pubocom. Coctan
MPOKAPUOTUYECKUX U dyKapUOoTUYeCKHX pubocoMm. [lonmupubGocoMbl. DTamnbl TpaHCISALUNA
(MHUIMAIMS, DJIOHTAIMs, TepMUHAIMs) U ux peryusmus. Kox OeTkoBOro cuHTesa.
Oco0eHHOCTH TEHETUYECKOro KOJla MUTOXOHAPUN M XJIOPOIJIaCcTOB.

JlabopaTopHbie PpPadoOThI
eOmnpeneneHne cpeapl pacCTBOPOB AMHUHOKHUCIIOT.
eOnpeiesieHue U303JIEKTPUUECKON TOUKU KETATHUHBI.
eOmnpeneneHne TeMIepaTypbl TUIaBICHUS aMHUHOKHCIIOT.
eBiusHue TemmepaTypsl Ha CBOMCTBA OCIIKOB.
eBiusnue nsmenenus PH Ha cBolicTBa OENKOB.
el[BeTHBIC peakiy Ha OEJIKU.

[MpakTuKa: npoBeaeHUE IaOOPATOPHBIX padOT
dopMa KOHTPONA: caMOCTOSITENIbHBIE U MPAKTUYECKUE PaOOTHI HA 3AHSITHUSIX.



Tema S. ®epmeHTBI
Teopua: PaznooOpasue KaTalMTHUECKH aKTUBHBIX MoOJieKyJd. KaTanuTudecku akTHBHbBIC
O0enku (?H3UMBI), KatanuTuiecku aktTuBHble PHK (pnbo3uMebl), KaTaTUTHYECKH aKTHBHBIC
antutena (ab3umbl). Kartanmutuyeckas ¢yHkiuss OenkoB. Pasnuuusa B cBOMCTBax
(epMEeHTOB U KaTanu3aTopoB WHOM mpuponbl. CrneunduyHOCTh ACUCTBUS (HDEPMEHTOB.
Ponb oreuectBennbix yuénbix (U. I1. [TaBnoB, A. E. bpaynmireiin, B. A. Durensrapar u
Ip.) B pa3BUTUU dH3UMOJOTUU. [loHsATHE O CyOCTpaTHOM M aJJIOCTEPUUYECKOM LIEHTpax B
Mosiekysie (epMeHTOB. DEepMEHTHI MOHOMEPHI (TPHUIICHH, JH30IMM) W MYJIbTUMEPHI
(rmyratnon-penykrasa). [lonsitue o kxodepmentax. KodepMmMeHTHI — MepeHOCUUKU
Boaopoa u 3nekTponoB (HA, HAIAD, ®AJI), u atromubix rpymnm (AT, kodep- MeHT-A,
H1®d-caxapa). MHoxxecTBeHHbIE (POpMBI (DepMEHTOB U UX (PYHKIIMOHAJILHOE 3HAYCHUE.
N3odepmMeHTHl TakTaTACTHAPOTEHA3bl. 3HAYECHUE HCCIETOBAHMS MHOXKECTBEHHBIX (Dopm
(GbepMEHTOB 111 MEIWIIMHBI, TCHETUKH, CEJICKIIMA W MOHHTOPHHTA OKPYKAIOIICH CPEbl.
Mexanusm aeiictBusi  pepmentoB. DepmeHT-cyOcTpaTHbie KOMIUIEKChl. KoHcTaHTa
nucconuanuu gep- meHT-cyoctparHoro komiuiekca (KS) u koncranta Muxasmuca (KM).
AKTHBAaTOpbl W WHTHOUTOPHI (pepMeHTOB. BimsHMEe KCEHOOMOTHKOB Ha aKTUBHOCTH
dbepmentoB. Homenknatypa u knaccuduxanus ¢pepmeHnToB. [IpuHnmnel kinaccupuxkanuu
depmenToB. [IpombIlIUIEHHOE TOJNYYEHHE W MPAKTUYECKOE HCIOIb30BaHUE (HEPMEHTOB.
[lepcrieKTUBBI TIPAKTUYECKOTO HCIOIB30BAHUS PUOO3UMOB M a03UMOB ISl OOpPHOBI C
3a0071€BaHUSIMU YEJIOBEKA.

JlabopaTopHbie padoThI
e TepmonaOMIBHOCT (PEPMEHTOB.
e BiusHue akTUBATOPOB W MHTHMOUTOPOB Ha paboTy (HEepMEHTOB.
[MpakTuKa: npoBeaeHUE J1aOOPATOPHBIX padOT
dopma KOHTPONA: caMOCTOSITENIbHBIE U MPAKTHUECKUe pPadOThI HA 3aHITHSX.

Tema 6. BurtamMMHBI W HeEKOTOpble /JApyrue OHOJOIrMYEeCKH AaAKTHBHbIE
coeIMHEHMS
Teopusa: Hctopusi OTKpHITHS BUTAaMHHOB. PoJIb BUTAMHUHOB B TMTAaHUU 4YeEJIOBEKa U
KUBOTHBIX. ABUTAMHHO3bI, THIOBUTAMHHO3bI, THUNEPBUTAMUHO3bI.  COOTHOIIEHUE
BUTAaMUHOB U KopepmeHTOB. Buramepus. JKupopacTBopuMmble BUTaMHHBI. Butamua A u
ero ydactue B 3purenbHoM akte. Butamuubel D, K u E u ux ponr B oOMeHe BemiecTs.
BonopactBopumbie Butamunbl. Butamunsl B1, B2, B5, B6, B12, ux 3HaueHue B oOmMeHe
BemecTB. Buramun C (ackopOuHOBasi kuciota). PasHooOpa3ue OMOIOTMYECKH aKTHBHBIX
COCAMHEHUN: aHTUBHTAMHUHBI, AHTHUOWOTHUKH, (UTOHLMIBI, TepOMIUABI, J1e(POIUAHTHI,
POCTOBBIE BeIIECTBA (Ba)KHEHIIIME MPEICTABUTEIM U MEXAaHU3MBbI JIEUCTBUS).



JlabopaTropHbie padoThI
e KauecTBeHHas peakuus Ha BUTAMUH A.
e KosmmuecTBeHHOE omnpezeneHre BuTamuHa P B yae.
[MpaKkTuKa: npoBeaeHUE J1a0OPATOPHBIX pabOT
dopma KOHTPONA: caMOCTOSTENIbHbIE U NPAKTUUECKUE PabOThI HA 3aHITUSIX.

Tema 7. Hyk/ienHOBbBIE KHCJIOTHI U HX 00MEH

Teopusa: Uctopusi OTKPHITUS U U3YYCHUSI HYKJIIEMHOBBIX KUCJIOT, MX XMMUYECKHI COCTaB.
XapakTepucTUKa IIyPUHOBBIX W THUPUMHUIMHOBBIX OCHOBAHUW, BXOJSIIMX B COCTaB
HYKJIEHMHOBBIX KHUCJIOT. J[Ba THIAa HYKJIEMHOBBIX KHUCJOT: JI€30KCUPUOOHYKIECHHOBAS
kuciora (JJHK) u pubonyknennosas kucinota (PHK). Paznuuus mexny JIHK u PHK mo
COCTaBY IIaBHBIX a30TUCTBIX OCHOBAaHUM, IEHTO3aM, MOJIEKYJIIPHOM Macce, JIOKaJIU3aluiB
kietke u pynkusaM. Ctpykrypa u dyukuuu JHK. Copepxanue JIHK B opranusme u
Jokanu3anus e€ B KIETKE (SIpo, MUTOXOHAPHUH, XJIOPOIUIACTa, SMUCOMBI). Pazmep u
dopmbr Monekyn JIHK. Konbuesas ¢gopma IHK HexoTopbIX ¢aroB, MUTOXOHIPUN U
xyoporiactoB. [lepBuunas crpykrypa JHK. Ycnexu u mepcnekTuBbl B paciimgpoBKe
CTPYKTYpbl TE€HOMOB MHKPOOPraHU3MOB, PACTEHUW M KUBOTHBIX. [Ipoekt «I'eHOM
yenoBekay. Bropuunas crpyktypa JHHK (momens JIx. VYorcoma um @. Kpuka).
KoMiuieMeH- TapHOCTh a30THCTBIX OCHOBAaHMWA W €€ 3HAYEHHE ISl BOCIPOM3BEICHUS
CTPYKTypbl TreHoMmoB. Tperuunas ctpykrypa JHK. Csepxcnupanuzauus JHK.
N36p1TounOCTh M KOMTIakTHOCTH MOsiekyl JIHK. Ctpoenune xpomatuna. Myrtanuu B JIHKu
(dakTopsl, uX BbI3bIBatolue. Penapauus crpykrypsl [JHK u e€ 3HaueHue ass coxpaHeHus
BusioB. Hacnenacteennsie 3a0oneBanusa. PHK, ux knaccudukanus (TPHK, pPHK, MmPHK,
MssPHK, TmPHK, Bupycusie PHK). CpaBuurensnas xapakrepuctuka BujnoB PHK mo ux
CTpyKType U byHKIusaM. Mexanusm ouocunresa (pemnukanun) JJHK. depmentsr (PHK-
nonmumepasa, JIHK-nonumepasza, JJHK-nmuraza) u OenkoBble (akTOphl, y4acTBYIOIIHUE B
perumkauuu JIHK. Permkanuonnas Bwiika u stansl ouocunre3a JJHK. OcobGennoctu
perMKanuu y npo- u 3ykapuot. buocunres PHK (Tpanckpumniusi) u e€ perysaius y mnpo-
u sykapuot. [lonstue o TpanckpunTonax u omnepoHax. CospeBanue (mporeccunr) PHK.
Cmmaiicunr u ero Buabl. Aytocmaiicunr. «PepaktupoBanue» PHK. Oo6parnas
TPaHCKpUNIMs W €€ 3HAYeHWE Jis CYIIECTBOBAHMS BUPYCOB (Ha MNpuMepe BUpYyca
MMMYHOJC(PHUIIUTA YEJIOBEKa W BHUPYCOB TPHUIINA) U BHYTPUTEHOMHBIX TIEPECTPOEK.
[ToHdATHE O MOABMKHBIX T€HETUYECKUX DOJIEMEHTaX M HX 3HAYEHUU JUIsl DBOJIIOLUHU
reHoMoB. [lonsatue o reHernueckor wuHxeHepuu. [lpuHumnel U cTpareruu
MOJIEKYJIIPDHOTO ~ KJIOHUpOBaHMs.  JIOCTMKEHMST W TNEpPCHEeKTUBBI  MOJEKYISIPHOU
OMOTEXHOJIOTHH.



JlabopaTropHbie padoThI
1. Beigenenue HyKIJICOMPOTEUHOB U3 JAPOKKEH.
[MpakTukKa: npopeaeHue 1a60paTOPHBIX padbOT
dopMa KOHTPONA: caMOCTOSITENIbHBIE U MPAKTUYECKUE PaOOThl HA 3aAHSTHUSIX.

Tema 8. YriieBoabl U UX 00MeH
Teopua: Krnaccudukanust yrineBonoB. [IpocTble yrineBoisl (MOHOCaxapuibl) W UX
npencraButenu (pubosa, TiI0KO3a, (pPyKTO3a, ramakto3a). CIOXKHBIE  YIJIEBOJBI.
Hucaxapuasl (caxapo3a, JakTo3a, Mainbro3a). llomucaxapuabpl, HX CTPYyKTypa U
npeacTaBuTe  (TIMKOTEH, KpaxMmaj, KieTdyarka, XuTuH). OYHKIMU YIJIEBOJOB
(pHepreTuyeckas, MeTaboiuyecKas, pelenTopHas W JAp.). [JUMKONPOTEMHBI  Kak
JeTepMUHAHTHl Tpynmn KpoBu. OOmeH yrieBomoB. Ilytu pacnaga mnonmcaxapuaos.
Perymsmus docdoponmuza npu yuactuum ropMoHoB, G-6enkoB, TAM® u npoTenHKHHA3.
O6MeH T1I0K030-0-bocaTa (IUXOTOMUYECKHI U amoToMuyeckuil mytu). OOMeH
NUPOBUHOTPAHON KHUCIOTHL. ['nukonu3. CnuproBoe OposkeHue. [leficTBue sTaHONa Ha
OpraHu3M YeJioBeKa. [MonmudepmeHTHBIN KOMILJIEKC OKHUCJIUTEIILHOTO
JEKapOOKCUIMPOBAHUS MUPOBUHOTPAAHONW  KUCHOTHL. [lukn  TpukapOOHOBBIX |
IUKapOOHOBBIX KHCIIOT, €ro 3HAa4eHHEe B OOMEHE BEIIECTB M OOECIeYeHHH OpraHh3Ma
sHeprueil. buocunres yrineBonoB. IloHsATHE 0 mNEepBUYHOM OHMOCHHTE3€ YIJIEBOJIOB.
['mrokoHeorenes. buocuHTes oauro- u nonucaxapuios.

JlabopaTopHblie padoThI
e |[BeTHBIE peakIMy HA KpaxMall.
e KauecTBeHHBIC peakIMIO HA MOHO- U JUCAXapHIbl.
[MpaKTuKa: npoBeaeHue 1a00pPaTOPHBIX pabOT
dopMa KOHTPONA: caMOCTOATENbHBIE U MPAaKTUYECKHe pabOThI HAa 3aHATHSX.

Tema 9. Jlunuapl 1 uxX o0MeH

Teopua: OOmas xapakTepuctuka U kiaccuduxanus aunugaoB. CTpykTypa U (QYHKIIUU
Tunua0B. Poiib MUNUI0B B mocTpoeHun Ouonorudeckux Memopan. CTpykrypa u QyHKIIUU
aunonpoTenHoB. OOMeH XupoB. Pacnaja )KMpPOB U B-OKUCIICHUE BBICIIMX KUPHBIX KHCIIOT.
['mroxcuieBbIi IUKJI M €T0 POJIb BO B3aMMOCBS3W OOMEHAa JIMIUIOB M YIJIEBOJOB.
MexaHu3M OHMOCHHTE3a BBICIIUX JKHUPHBIX KHCIOT. bBHOCHMHTE3 TPUIIIHMIICPUIOB.
Hapymienuss B oOmeHe xupoB. OXXuUpeHHE W €ro NpuYuHbBL. BOCKH, MX CTpoeHue,
byHKUMM W TpeAcTaBuUTeNH (cnepmarer, mnuenuHbli Bock). Crepuabl. CTepossl
(xomectepou, aprocrepona u ap.). CTpykTypa U QyHKIIMHA CTEPOUAOB (XOJeBas KHUCIIOTa,
crepouaHble TOpMOHBI). ®Dochommmuapl. buonornueckas poab  pocdormumumaos.
DocPHOUHOZUTHIBI.



JlabopaTropHbie padoThI
e OmpeneneHre TEMIEPATYphl IUIABJICHUS W 3aTBEPACBAHUS KUPOB
e DMyJbrUPOBAHUE KUPOB
[MpaKkTuKa: npoBeaeHUE J1a0OPATOPHBIX pabOT
dopma KOHTPONA: caMOCTOATENbHBIE U IPAKTUYECKHE PAOOTHI Ha 3aHATHIX.

Tema 10. buoJsiornyeckoe okucjienue u cunre’ ATD
Teopusa: Uctopus wu3ydeHUs: MNPOIECCOB OMOJIOTMUECKOTO OKHCIeHus: padoTel A. H.
baxa, B. U. [lamnanuna, O. BapOypra, B. A. Durensrapara. PaznooOpasue dhepmeHTOB
Oouonoruyeckoro okuciaeHus. CucreMbl MHKPOCOMAJIBHOTO OKHCJIEHUS B  KIETKE.
[Hutoxpom P-450 u ero posb B ACTOKCHKAIUA KCEHOOMOTHKOB. CyIEepOKCHIANCMYTa3a,
KaTaja3a M UX poJib B 3aIUTE OpraHu3Ma OT aKTHBHBIX (GopM kuciopona. ComnpspKkeHue
okuciaeHuss ¢  gocopunupoanueMm.  CybOcrpatHoe  dochopuiiupoBaHue U
dbochopunupoBaHre Ha YpPOBHE DIIEKTPOHHO-TpaHCmopTHOM 1enu. [lonartue o
conpsrarwoieid memopane mutoxoHapuid. CtpoeHue npoToHHOW ATda3bl U BEpOSATHBIE
MexaHu3Mbl cuHte3a ATO.
[MpakTuKa: npoBeaeHUE J1aOOPATOPHBIX padoOT
dopmMa KOHTPO/ISA: caMOCTOATENIbHBIE U MPAKTUYECKUE PA0OTHI HA 3aHATUSIX.

Tema 11. l'opMOHBI U UX POJIb B 00MEHe BelleCTB
Teopua: Krnaccudukaruss ropMoHOB. CTepougHble TOPMOHBI:  KOPTHUKOCTEPOH,
TECTOCTEPOH, JCTPAAMOJ, OKIW30H. MexaHu3sM JeUCTBUS CTEPOMIHBIX TOPMOHOB.
[lenTuaHble TOPMOHBI. XapaKTepUCTHKA WHCYJIMHA, TOPMOHA pPOCTa, THPEOTPOIHHA,
racTpuHa, Ba3zompeccrHa. MexaHu3M JEHCTBUS MENTHAHBIX TOPMOHOB (Ha MpHUMeEpe
riokareHa u uHcynuHa). CaxapHelii quader u ero Bubl. [Ipoune ropmons! (azpeHaiuH,
ayKCHH, THOOEpeIUTUHBI, [IUTOKWHUHBI, TMPOCTATIAHINHBI), UX CTPYKTypa U MEXaHU3M
neictBud.  PunmsuHr-  ¢akropsl ropmoHoB. Heiiporopmonsl  (3HIOpHHBI U
sHKe(danunbl). [IpuMeHeHre rOpMOHOB B MEUIIMHE U CEITbCKOM XO3sICTBE.
JlaGopaTopHbie padoThI
e KadecTBeHHBIC peaklMyd HA WHCYJIUH
e Peakuus ajpeHannHa ¢ XJOPHBIM KeJIe30M
e Peaknus anpenannHa ¢ 1oaOM
[MpakTuKa: npoeaeHue 1a60paTOPHBIX padbOT
dopMa KOHTPONA: caMOCTOSITENIbHBIC U MPAKTUYECKUE PaOOTHI HA 3aHSTHSIX.

Tema 12. B3aumocBsaizb u peryasiuuss oO0MeHa BemlectB. Ilpo6iaembl
OMOXMMHUYECKOM IKOJIOTUH



Teopua: OOmme mpencTaBlieHuss O B3aUMOCBS3M OOMEHa BemiecTB B KieTke. [loHsTue o
KITFOYEBBIX METa00IUTax (MUPOBUHOTPAIHAS KUCIIOTa, KopepMeHT-A u Ap.). BzauMocss3b
OEJIKOBOTO M HYKJIEHMHOBOrO OOMEHa, 3HAUYE€HHE PEryJSITOPHBIX OelkoB. B3auMocBsa3b
yIIEBOAHOTO U OeIKOBOro obmeHa. Poiib mupoBUHOTpagHON KUCIOTH U Iukia Kpebca B
3TOM  B3aUMOCBSI3M.  B3auMocBA3p  0OOMEHa  yIJIEBOJOB W JMIOUAOB;  POJIb
allEeTUIIKOOH3MMAa- A B 3TOM Mpoliecce. YPOBHU pEryisiiuid oOMEeHa BEIIECTB: KJIETOYHBIM,
OpPraHU3MEHHBIM ¥ TONYJISIIUOHHBIN. TpaHCKPUMNITMOHHBIN (ONEPOHHBIM) YPOBEHb
peryiasinud. OCHOBHBIE MEXaHHU3MBl PETylIAlMM OOMEHa BEHIECTB B  KJIETKE.
OpraHu3MeHHbII YpPOBEHb peryasiuud. ['opMoHabHas peryiasuuss oOMEHa BELIECTB.
Kackaguplii MexaHW3M peryjasiiid C y4acTHEM T'OPMOHOB M BTOPUYHBIX MOCPEIHUKOB.
[TonynAMOHHBIN ypPOBEHb PEryJsiliud. AHTUOUOTUKA MHUKPOOOB, (DUTOHIUIBI PACTECHUH,
TEJIEPTOHbl JKUBOTHBIX M HUX BIHMSHUE HAa MPOLECCHl >KU3HEAEITEIBbHOCTH. DKOJOTO-
OMOXMMHUYECKHE B3aUMOJEUCTBUS C YYAaCTHEM pPa3JIMYHBIX T[PYINN  OPraHu3MOB:
MUKpPOOPTaHU3MOB, TIpUOOB, BBICHIMX PACTEHUH, JKUBOTHBIX. TOKCHHBI PACTEHH.
[MumeBbie nereppeHThl W aHTU(UIAHTHI. [lWieBble aTTpakTaHTBl U CTUMYJIATOPBHI.
XeMOperyJsIiTopbl, BO3ACHCTBYIOIIME HAa IO3BOHOYHBIX KUBOTHBIX. HakomieHue u
UCIIOJIb30BaHUE >KMBOTHBIMU BTOPUYHBIX METAa0OJUTOB PACTEHHU. AHTPOIOICHHbIE
OMOAaKTUBHBIE BEIIECTBA U  MNPOOJEMBbI XUMHYECKOIO 3arpsisHeHuss  Ouocdepsl.
DKoJIOTUUECKH Oe30MacHble CIMOCOObl BO3JECUCTBHS HA Pa3UYHBIC BHUJIbI JKUBOTHBIX,
pacTeHU U MUKPOOPraHU3MOB.

[MpaKkTuKa: npoBeaeHUE 1a0OPATOPHBIX padOT

dopMa KOHTPONA: caMOCTOSATENbHbBIE U MPAKTUYECKHE PabOThl HA 3aHATHUSX.

Tema 13. [IpoexTHas padora
[Ipennaraercst s MPOEKTHOM pabOTHI CIEIYIOUIUE TEMbI (IPUMEPHBIE):
eKauecTBeHHbIE PEAKIIMM HAa AMUHOKHUCIIOTHI U OEJIKH.
e[IpuroroBnenne pactBopa Oenka (suuHOTO anbOymuHa). Paznenenue O€NKOB Ky-
puHOro sifla mo ux pacTBopuMocTH. JleHarypauus OenkoB (oOpatumass u
HeoOpaTuMmas).
eCpaBHUTEIbHBIN aHAIU3 MPOJYKTOB KUCIOTHOTO U (PEPMEHTATUBHOTO TUAPOIU3A AU- U
noJiucaxapuioB (Ha MpUMepe caxaposbl U Kpaxmaa).
eCrnieti(puIHOCTh AecTBUS (epMEHTOB (ammiasza).
eBrusiHIEe HAa aKTUBHOCTh (PePMEHTOB TemmepaTypsl, PH, akruBaTopoB u nnruouTopoB.
eBrieneHre puOOHYKICONPOTEUHOB U3 IPOKKEH.
eKayecTBEHHOE OMpeAeieHue NPOAYKTOB THAPOJIM3a PHUOOHYKIEONPOTEHHOB. B.
Belaenenue rimKoreHa U3 neyeHu KMBOTHBIX. COMOCTaBIEHHE CTPYKTYPBI
®TJIMKOTEHA W KpaxmaJa.



ePa3nienieHne YIiieBOJAOB METOJOM TOHKOCIOMHON XpoMaTorpadui.

e[ UApOIN3 KUPOB MOJ ACHUCTBUEM JIMIIA3ZBI.

eBiisiHME KEeTUU HA aKTUBHOCTD JIMIIA3BI.

¢ KauecTBEHHBIE PEAKIIMM HA TOPMOHBI.

e buorennas kmaccupukanus XUMHYECKUX SJIEMEHTOB. bBHOIOTMYECKHM aKTHUBHBIC
BeniecTBa. Burtamuubel buonorumuecku akTuBHbIE 100aBKH: MpodaHaIUs WX TOJIb3a?
buonornyeckass poyib BATAMUHOB.

e Butamun C u ero 3HaueHue.

e lICKyCCTBEHHBIE JKMpBI — YIpo3a 3740pPOBBIO.

e .lcnonb3oBaHWE NPOXKKEN B NMUIIEBOW NPOMBIIIJIEHHOCTH.

eliccienoBanre (PU3NKO-XUMUYECKUX CBOMCTB MOJIOKA pa3HbIX MPOU3BOJIUTENEH,
MMEIOIINX JKOJOTUYECKHI CepTU(UKAT.

el0/1 B MPOIYKTaX NMUTAHHA ¥ BIMAHME €TI0 HA OPraHMU3M UelOBEKa.

[IpakTuka: npoBeaeHUE 1a0OPATOPHBIX PadOT

dopma KOHTPOJIS: CAMOCTOSITENIbHBIE U MPAaKTUYECKHUE padOThI HA 3aHATUAX.

1.4. Ilnanupyembie pe3yabTaThl
[IporpamMma oOecrieunBaeT JOCTHXKEHUE CIEAYIOLIUX pe3ylbTaTOB OCBOCHHUS
IpOrpaMMBbl JOTIOJHUTEIBHOIO 00pa30BaHUs:
JTuunocmmuoie pezyniomamol:

¢C(hOPMUPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHUSI K YICHHUIO,

®TOTOBHOCTh M CHOCOOHOCTU OOYyYaromMXCsl K CaMOPa3BUTHUIO U CaMOOOpPa30BaHMUIO HA
OCHOBE MOTHBAILIMH K OOYYEHHIO U MO3HAHMUIO,

®BLIOOPY JManbpHEHIero obpazoBaHusi Ha 0a3e OPUEHTUPOBKM B MHpEe Mpodeccuit u
po(heCcCUOHATIbHBIX MPEANOYTEHUMH,

®0CO3HAHHOMY IMOCTPOCHUIO MHAMBUAYaJIbHON 00pa30BaTEbHON TPAEKTOPUH C YUETOM
YCTOWYHMBBIX TIO3HABATEILHBIX HHTEPECOB;

Ilpeomemmnuwie pesyromamol:
Ilo okonuanuu odyuarouguecs 001HCHbL 3HAMb U YMEMb:

- YMETh IPUMEHSATH 3HAHUS Ha IPYTUX MPEIMETax;

- yMeThb BBIJIBUTaTh THUIOTE3y W JeNaTh BBIBOABI B PE3ylbTaTe COBMECTHOW pabOTHI

00beIMHEHNA U TIEArora,;

- 0(bOpMIISITH CBOM MBICIIH B YCTHOW M IUCHbMEHHOM (opMe;

- YIUThCS pabOTaTh B Iape, TPYIITES; BBHITIOIHITH Pa3IMuHbIe posid (JTHAepa, UCTIOTHUTENS);

YMETh TOTOBUTHh MH(POPMALIMOHHBIE COOOUIEHUH MO 3aJaHHON TeMme (ra3eTsl, pedepartsl,

BOTIPOCHI K BUKTOPUHAM H T. [I.).



Memanpeomemmuvle pe3ynvmamul

PerynaTusHble

OOyyaromuiicst MOJXYYUT BO3MOXKHOCTH JJii  (DOPMUPOBAHUS  CIHEAYIOIIMX
PErYJISTUBHBIX PE3yIbTaTOB!
ellcIICTIONIaTaHNe, BKJIOYAasl MOCTAHOBKY HOBBIX IIeNieH, MpeoOpa3oBaHHE MPAKTHUECKON
3aJayi B IO3HABATENbHYIO, CAMOCTOSITENIbHBIM aHAIM3 YCIOBHM JOCTHKEHHS IIeUd Ha
OCHOBE Yyu€Ta BBIICICHHBIX YYHUTEIEM OpPUEHTHPOB JACUCTBUSA B HOBOM Yy4eOHOM
MaTepHaie;
®IUTAHUPOBAHUE MTYyTH JOCTHKEHHUS LIETIEH;
®yCTaHABJIMBAHUE [EJEBbIX TMPUOPUTETOB, BBIACICHUE AIbTEPHATUBHBIX
CIOCOOOBAOCTHKEHUS 1IeTTM U BBIOOp HamOoJiee 3(hPEeKTUBHOTO croco0a;
®yMEHHE CaMOCTOSTEILHO KOHTPOJIUPOBATH CBOE BPEMS M YIPABIISATH UM;
eyMEHHE MPUHUMATh PEIICHHsI B MPOOJIEMHON CUTYAIIHH;
®TI0CTAaHOBKA y4eOHOM 3a7au, COCTaBJICHUE IIJIaHa U MOCIEeI0BATEIbHOCTH ICHCTBUH;
eopranu3aiys pabodero Mecrta Mpu BHIMOIHECHUH XUMHUECKOTO IKCIIEPUMEHTA,;
®IIPOrHO3MPOBAHUE PE3YyJIbTaTa YCBOECHHMsI, OIICHMBAHHE YCBOCHHOI'O MaTepuaia, OllCHKa
KayecTBa W YPOBHS YCBOEHHUS, KOppeKIMs B IUIaH U crnoco0 JeHCTBUSA IpHU
HEOOXOAUMOCTH.
[Mo3HaBaTeNbHbIE
ObyuaroLminca noayuynT BOSMOXKHOCTb A1 (DOPMMPOBAHNSA CefyHoLLyX NO3HABATE/NbHbIX
yya.*
®TIOKCK U BblIeJIEHUE UH(OpMaLInY;
®aHAIN3 YCIOBUM U TpeOOBaHUI 3a7aud, BEIOOP, COMOCTaBICHUE U 0OOCHOBAaHUE crocoda
pEIIeHUs 33/1a4u;
®BbI00Op Haubosiee AP(HEKTUBHBIX CHOCOOOB PEIICHHS 3aJa4yd B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBH;
®BLIIBUKECHUE W 0O0OCHOBAHHE THIOTE3bI, BHIOOP criocoba e€ mpOBEpKH;
®CaMOCTOSITENIbHOE CO3/IaHHE alNropUTMa JESATENIbHOCTH TMpPU  PEUIeHHH MpolseM
TBOPYECKOTO U IMOUCKOBOTO XapaKTepa;
®yYMEHHUsI XapaKTEePH30BaTh BEIIECTBA 1O COCTABY, CTPOSCHUIO M CBOMCTBAM;
®OMMUCHIBAHUE CBOWCTB TBEPIBIX, KHUAKHX, Tra3000pa3HBIX BEIIECTB, BBIACICHHUE WX
CYIIECTBEHHBIX MPHU3HAKOB;
e11300paKeHNE COCTaBa MPOCTEHIINX BEIMIECTB C MOMOIIBI0 XUMHYECKHX (GOpMyT |
CYUTHOCTH XUMHUYECKHX PEAKIHH C MOMOIIBI0 XMMUYECKUX yYpaBHEHUM;
eTIpOBECHNE HAOIIOJCHUN W OMUCaHHE NPU3HAKOB U YCJIOBUHA TEUYEHHS] XUMUYECKUX
peakiuii, BBIIOJHEHUE XUMHUYECKOIO SKCIIEPUMEHTa, BBIBOJbI HAa OCHOBE aHajIM3a



HAONIOJIEHUN 32  OKCIIEPUMEHTOM, pEIIEHHE  3a7ad, MOJIy4YeHHE XUMHYECKOH
nH(GOPMAaLIUU U3 PA3TUYHBIX HICTOYHHUKOB,

®yMEHHE OPraHU30BHIBATH MCCIIEIOBAHUE C ILIEJIbIO MIPOBEPKH THUIIOTE3;

eyMEHHE JIeNIaTh YMO3AaKIIOUeHUs (MHIYKTUBHOE U MO aHAJIOTMH) U BBIBObL;

eyMEHHE O0OBEKTUBHO OIEHMBATH MH(GOPMAIIMIO O BEIIECTBAX M XMMHUYECKUX IPOolieccax,
KPUTUYECKA OTHOCUTHCSI K NICEBIOHAYYHON MH(OpMaIuu.

KOMMYHUKaTUBHbIE

O6yvarowminca  noayuuT  BO3MOXKHOCTb  And  (DOPMUPOBAHMSI  CefyHoLLmX
KOMMYHUKaTUBHbIX YY/[:

®110JIHO€ U TOYHOE BBIPAKEHUE CBOMX MBICIEH B COOTBETCTBUU C 3aJa4aMH U YCIOBUSIMU
KOMMYHUKAIIHH;

®a/ICKBATHOE HMCIIOJIb30BAHUE PEUEBBIX CPENICTB ISl AUCKYCCUU M apryMEHTaluu CBOEH
MO3ULIUHA, YMEHUE MPEACTABIATh KOHKPETHOE COJAEpkKAaHUE C COOOIIEHHMEM €ro B
MUCbMEHHOM ©  ycTHOM (QopMe, ompeneneHue CcrnocoOoB B3aNMOJCHUCTBUS,
COTPYJHHUYECTBO B IMOUCKE U cOope nH(popMaluu;

eOIpe/ICNICHUE CIOCOO0B B3aWMOJAEHUCTBUSA, COTPYJIHHYECTBO B TIIOMCKE M cOope
uH(popManuu, yyacTUe B Juajore, MjIaHUPOBaHUE OOIIMUX CIIOCOOOB PabOThI, TPOSBICHUE
YBaXXUTEIBHOTO OTHOIIEHUS K APYTUM 00y4YaeMbIM;

®OIMCAHUE COACP/KAHUS BBIITOJIHIEMBIX JIEUCTBUI C LEIBI0 OPUEHTUPOBKU IIPEIMETHO
IIPAKTUYECKON JEATEIbHOCTH;

®yMEHUS YUUTHIBATh PA3HbIE MHEHUS U CTPEMUTHCS K KOOPJMHALMY PA3JIMYHBIX MMO3UIUN
B COTPYAHHUYECTBE;

ehopMynupoBaTh  COOCTBEHHOE  MHEHHUE W  TO3UIMI0,  apTyMEHTUPOBaTh U
KOOPJIMHUPOBATh €€ C MO3ULUAMH MAPTHEPOB B COTPYAHUUYECTBE MPU BHIPAOOTKE 0OOILErO
pELIEHUS] B COBMECTHOM JI€SITEIBHOCTH;

®OCYIIECTBIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYJHHMYECTBE
HEOOXOIMMYIO0 B3aMOIIOMOIIIb;

®IUIAHUPOBATH O0IIKE CIOCOOBI PadOTHI; OCYUIECTBIATh KOHTPOJb, KOPPEKIHIO, OLIEHKY
NeUCTBUN mapTHEpA, YMETh yOEKIaTh;

®1ICII0JIb30BaTh AJICKBATHBIE SI3BIKOBBIE CpPEICTBA /JII OTOOpaXKEHUsI CBOUX UYBCTB,
MBICJIC, MOTHBOB W TMOTPEeOHOCTEH; OTOOpakaTb B peuu (OomucaHue, OOBSICHEHHE)
coJiepKaHUE COBEPIIAEMBIX JCUCTBHUH Kak B (hOpME TPOMKOHN CONHMAIU3UPOBAHHON PEUH,
Tak U B popMe BHYTpEHHEH peun;

®pa3BUBaTh KOMMYHUKATHBHYI0 KOMIIETEHTHOCTb, HWCIIONB3YSl CpPEACTBA YCTHOM U
NUCbMEHHOM KOMMYHUKAIIMM TPU pabOTe C TEKCTaMU Y4YEOHHKAa W JIOMOJHHUTEIHbHON



JUTEPATYPOM, CIIPABOYHBIMU TAOIUIAMHU, MPOSBISATH TOTOBHOCTh K YBKCHHUIO HWHOU
TOYKHU 3PEHUS MPU OOCYKIECHUU PE3YJIHTATOB BBIMOJHEHHON PaOOTHI.

MpeameTHble pe3ynbTaThbl
Ob6yyatowpinca HayumTces:
®IIPUMEHSITH OCHOBHBIE METOJIbl MO3HAHUS: HAOIIOICHUE, U3MEPEHUE, IKCIIEPUMEHT;
eXapaKTEepU30BaTh TEPMUHBI U MOHATHUSA, OOBSICHATH B3aUMOCBSI3b MEXKIAY HUMU;
®00OCHOBBIBaTh CHUCTEMY B3IJISII0B HA JKUBYIO MPUPOAY, MHPUMEHSS] OHUOJIOTUYECKUE
TEOpUH, YUCHUS, 3aKOHBI, 3aKOHOMEPHOCTH, IOHUMATh TPAHULIBI UX IPUMEHUMOCTH;
eKJIaCCU(UIIMPOBATH OCHOBHBIE OHMOJOTHUYECKHE MaKpOMOJCKYIIBI;
®ONUCHIBaTh (DYHKIIUU OEJKOB, HYKJIEMHOBBIX KHCJIOT, YIJICBOJOB U JIMIHUOB,;
eyCTaHABIIMBaTh CBS3b CTPOEHUS W (QPYHKIMH  OCHOBHBIX  OHOJOTHYECKHUX
MaKpOMOJIEKYJI,UX POJb B IIPOIeccax KIETOYHOTO METa00JIN3Ma;
®00BICHATh 3HAYCHHUE MHKPO-, MAKPO- M YJIbTPa-MHUKPOIJIEMEHTOB B KJIETKE;
®[IOHMMATh CYIIHOCTh OMOCUHTE3a OEJIKOB, MEXaHu3Ma JAeHCTBUS (PepMEHTOB, OMOCUHTE3a
JHK u PHK, pacnaga 6enkoB, OmocuHTe3a U 0OMEHa yrieBOJI0B, OMOCHHTE3a U OOMEHa
JANUIOB, OMOJIOTHMYSCKOr0 OKHCIeHHs © cuHTe3a AT®, wMexaHm3ma JIeHCTBUA
CTEPOUJIHBIX TOPMOHOB;

epeIIaTh 3aa4M Ha ompeaeieHue nocieaoBareabuoctu HykineornaoB JIHK u uPHK (mP-
HK), antuxomonoB TPHK, mnociemoBarelbHOCTH aMHUHOKHCIOT B MOJIEKylle Oelika,
MPUMEHSSL 3HAHUS O PEaKIHUAX MATPUYHOTO CHHTE3a, TC€HETMYECKOM KOJE, MPUHITUIIC
KOMIUIEMEHTAPHOCTH;
ejielaTh BBIBOJIBI 00 WM3MEHCHHMSIX, KOTOpPBIC IPOM3OUIYT B Mpoleccax MaTPHUYHOTO
CHHTE3aB CJIy4yae U3MEHEHMS IOCIIeA0BATENLHOCTH HykiIeoTuaoB JIHK;
©000CHOBBIBaTh B3aUMOCBS3b IUIACTUUECKOTO M IHEPTETHUYECKOI0 OOMEHOB; CPAaBHUBATH
MPOIIECCHI MJIACTUYECKOTO U DHEPreTUYEeCKOr0 OOMEHOB, MPOUCXOASIIMX B KIETKax
KUBBIX OPTaHU3MOB;
eXapaKTEepHU30BaTh METOJBI OMOXMMHYECKHX  HCCIICIOBAHHMM; MPOBOJUTH Yy4eOHO-
HCCIIEIOBATEIBCKYIO JICATEILHOCTD: BBIIBUTATh TUIIOTE3bI, INIAHUPOBATH pabOTy, OTOMPATh
U TpeoOpa3oBbIBaTh  HEOOXOAMMYIO  MHGOPMAIHMIO, TPOBOJAUTH  DKCIIEPUMEHTHI,
UHTEPIPETUPOBATH PE3YJIbTATHI, ACJIaTh BEIBOLI HA OCHOBE MOJIYYEHHBIX PE3YJIbTATOB;
O6yyarLmincs NonyYnT BO3MOXKHOCTb HayunThC:
®BLIJIBUTATh M IIPOBEPATH SKCICPUMEHTAIBHO THUIOTE3bl O XHWMHYECKHUX CBOMCTBaX
BEII[ECTB HA OCHOBE WX COCTaBa M CTPOCHUSA, UX CIIOCOOHOCTH BCTyMaTh B XUMHUYECKHE
peaKkIuu, 0 XapakTepe U MPOAYKTaxX Pa3WYHbIX XUMUYECKUX PEaKIIUi;
®XapaKTEpPU30BaTh BEIIECTBA IO COCTABY, CTPOCHUI0O W CBOWCTBAM, YCTAHABIIUBATH
MPUYMHHO-CJICJICTBEHHBIE CBSI3M MEXY JTaHHBIMH XapaKTePUCTUKAMU BEIlIECTBA;



®BBIJIBUTaTh U IPOBEPATH JKCIIEPUMEHTAIBHO THUIIOTE3bl O PE3yJIbTaTax BO3ACHCTBUS
pa3auyYHbIX (PAKTOPOB HAa U3MEHEHHE CKOPOCTH XMMHMUYECKON peakinu;

®1ICTIOIB30BaTh MPUOOPETEHHBIC KIIIOUEBbIE KOMIIETEHIIMH TPU BBITTOJHEHUU MPOEKTOB U
y4eOHO-HCCIEeIOBATEIbCKUX 3a/lad MO0 H3YYCHHIO CBOMCTB, CIIOCOOOB TMOJMY4YEHHUS U
pacro3HaBaHMs BEUIECTB;

®00BEKTUBHO OLICHUBATh MH(OPMAIMIO O BEHIECTBAX M XMMHUYECKUX MPOLIECCax;
®0CO3HABaTh 3HAYEHHE TEOPETHUYECKUX 3HAHUM MO XUMHHM [JJI [PAKTUYECKON
NEATEIIBHOCTH YEJIOBEKA;

©CO3/1aBaTh MOJIEJIHM M CXEMBI ISl pelIEHUsI yUeOHBIX M MO3HABATEIbHBIX 3a/1a4; IOHUMATh
HEOOXOAMMOCTh COOJIOJEHUS MNPEANUCAHUN, TMpelaraéMblX B HHCTPYKUUAX [0
UCIIOJIb30BAHUIO JIEKAPCTB U JIp.



Paznen 2. KoMIieKC OpraHn3anioHHO-NIeAArOTM4eCKUX YCJI0BUM

2.1 KanennapHublii yueOHbIi rpadguk

Ne | Mecsin | Uucio Bpemsi ®opma 3anaTusa | Koua- Tema 3ansaTHst Mecto dopMa KOHTPOJIS
n/n NpoBeAeHUA BO NpoBeAeHUS
3aHATHA 4acoB
1 O3HaKOMHUTEIBHOE 1 ColecenoBanue c JIETbMHU. YueOHblit becena,
BBoaHoe 3andaTue. KaOUHET pe3eHTaIHs
2 Kombunuposannoe 1 XUMHYeCKHH  OKCTIepuMeHT u | Y 4eOHbIH IIpakTryeckas
urdpoBbIe 1a00paTOPUH. KaOMHET pabora
3 KomMOuHupoBaHHOE 1 dU3znyecKue sbdexts, | YueOHbBIH [IpakTuueckas
UCIOJIb3yEMbIe B pabote KaOMHET pabora
JATYNUKOB.
4 N3yuyenne HOBOrO 1 Broxumust — HayKa o| YueOHsIi becena
MaTepuraia 1 KauyeCTBEHHOM COCTaBe, KaOMHeT
MEePBUYHOE KOJIMYECTBEHHOM COJICP)KaHUU U
3aKperieHue npeoOpa3oBaHUSIX B  Ipolecce
HOBBIX 3HAHUI KHU3HEJEATSIbHOCTH COSTMHEHUH,
o0pa3ylomux >KUBYIO MaTepHIo.
Hcropust pa3BUTHS OMOXHMUH.
5) N3yyenne HOBOrO 1 MeTtobl OMOXUMHYECKUX VYueOHbIit becena
MaTepuraia U WCCIICIOBAHHMA u X KaOuHeT
TIEPBUYHOE XapaKTePUCTHUKA.
3aKpeIICHHE
HOBBIX 3HAHUU
6 N3ydyenne HOBOTO 1 XUMHUYECKUN COCTaB OPraHW3MOB YueOHbIit becena,
Marepuaia u v o0mee noustue 00 OOMEHE | kabumer TIPE3EHTALUS
NepBUYHOE BEIIECTB U DHEPrUU B IKUBOU
3aKpCILICHUEC TpHPOAE.
HOBBIX 3HAHUU
7 KomMmOuHupoBanHnoe 1 buonornuecku aKTHBHBIC | YUeOHBIH JlaGopaTopHas




COCIMHEHUS, UX pOJIb B JKU3HU KaOUHET pabora
YeJIOBEKA, dKUBOTHBIX U PACTEHUH.
[lonsiTe o0 mnecTMUMIax M HX
BHJIAX.
8 N3yuenne HOBOro benku. Poxnn OEJIKOB B | VYucOHBIU Ompoc
Marepuaia 51 HOCTPOCHUHU u KaOUHET
NepBHYHOE (GyHKIIMOHUPOBAHHUH KUBBIX
3aKperieHUe CHCTCM.
HOBBIX 3HAHUI
9 KomOunupoBannoe [lentuasl. [IpupoaHble menTUabI, YueOHbIit IIpakTuueckue
X (PU3MOIOrHYECKOe 3HAYCHHUE U KaOHHET paboTEL
UCIOJIb30BaHUE B KayecTBe MHIMBHIyaIbHbIE
MEIULUHCKUX MPENapaToB. saaHust
10 KomMOuHupoBanHOE Ctpykrypa OENTKOBBIX MOJIEKYJ. | Y4eOHBIN [IpakTrueckue
[lepBuuHas CTpyKTypa OEIKOB. KaOuHeT paboTHI,
WHIUBUTyaJIbHBIE
3a/laHus
11 Komb6unupoBanHoe Pacmang  GenkoB.  depMmeHTHI, | Y4eOHBIH [IpakTnueckue
OCYHICCTBJIAOIINE pacnan KaOHWHET paboTHI,
GeKoB. WHIUBUIyaJIbHBIC
3aJlaHus
12 KomOunupoBannoe DEepMEHTBI. Paznnuus B | VYueOHbII [IpakTrueckue
CBOMCTBaAx (hepMeHTOB u KaOHWHET paboTH,
KaTaJIu3aTOPOB WMHON MPHUPOIBL. VHIUBHIyalIbHbIE
3a/1aHus
13 Komb6unupoBanHoe DepMeHTHI MOHOMEPBI n| YueOHbII [IpakTnueckue
MYJIBTHMEDHI. [lonsitue 0 KaOuHeT paGoTHI,
KodepmenTax. WHIUBUTyaJIbHBIC
3a/1aHMs
14 KomMmOuHupoBanHnoe 3HaueHue UCCeOBaHUS |  Y4UeOHBIN [IpakTrueckue




MHOECTBEHHBIX bopm KaOuHeT paboThI,
GepMEeHTOB IS~ MEIUIUHBI, VIHIMBHTyaIbHbIC
TE€HETUKH, CEJIEKLINU u 3aIaHHs
MOHUTOPHUHTA OKpYKaroleu

cpenapl.  MexaHu3M  AEHCTBUS

(bepMeHTOB.

15 KombunupoBannoe [IpoMblnieHHOE —TOJly4eHHE W | YueOHbIH [IpakTrnueckue
MMPAKTUYCCKOC HCITIOJIb30BAHUC KaOuHeT pa60TH’
epMeHTOB. WHIMBH/IyaIbHBIE

3a/1aHus

16 Kom6unupoBannoe Butamunbl. Hcropust OTKpbITHS | Y4eOHBIN [IpakTuueckue
BUTaMUHOB. Pojb BUTaMHUHOB B KabUHET paboTHI,
MUTAaHUHU YEJIOBEKA M >KMUBOTHBIX. VHIMBH/ya/IbHbIE
ABHUTaMUHO3bI, THTTOBUTAMUHO3HI, saaHust
TUIIEPBUTAMUHO3BI.

17 Kom6unupoBanHoe XKupopactBopumble  BUTaMHHBL. | Y4eOHBI [IpakTnueckue
BonopactBopuMble  BUTaMUHBI. KaOUHeT paboTHI,
Pasnoobpasue 61/15)J‘IOFI/IH€CKI/I VHIUBHIyalIbHbIE
AKTUBHBIX COETMHEHUI. 38 AT

18 Komb6unmnpoBannoe HyxnennoBeie kucnotel. Ucrtopust | VueOHbIi [IpakTnueckue
OTKPBITHA 1 U3yqeHus KaOWHET paboThl,
HYKJIEHHOBBIX KHCJIIOT, ux VHIUBHIyalIbHbIE
XUMUYECKUN COCTaB. 38 AT
XapakTepucTuka IYPUHOBBIX U
MMUPUMHUTAHOBBIX OCHOBaHUH,

BXOSIINX B COCTaB
HYKJIEUHOBBIX KUCJIOT.
19 H3yuenne HOBOrO ITonsaTne 0 TEHETUYECKOW | YueOHBIH [IpakTrueckue
Marepuaia 51 HHXCHEPUU. HpuHimst u KaOuHeT paboThI,
IePBHYHOE CTpaTeruu MOJIEKYJIIPHOTO VHIUBHIyalIbHbIE
3aKperieHue KJIOHHPOBAHIA. 3a/1aHus
HOBBIX 3HAHUH

20 KombunupoBanuoe YrneBoasl. Knaccudukanus | YaeOHBIi [IpakTnueckue

yraeBonoB. [IpocTeie U ClOXKHBIE paboTs,

YTJIEBOJBI. Jncaxapuibl u




MoJIMCaxapuapl, UX CTPYKTypa H KaOuHeT WHJUBUlyaJIbHbIE
NpCACTAaBUTCIIN. 3aJaHusA
21 N3yuenue HOBOro buocunte3 yrnesogoB. Ilonsitue | YdeOHBI [IpakTrnueckue
Marepuaia 51 0 HEPpBUYIHOM Guocunrese KaOuHeT paboThI,
NepBUYHOE yriaeBoI0B. [ mrokoHeoreHes. MHMBHIYabHbIE
3aKperieHue 3a/1aHus
HOBBIX 3HAHUI

22 KombunupoBannoe O6mas XapaKTEePUCTUKA u | YdeOHbIi [IpakTrueckue
KJaccupuKanus JUMHIOB. KaOUHET paboTI,
Crpyxrypa u yrxuuH WHIUBHIyaJIbHBIE
munuaoB.  Ponp  nunuaoB B sajanns
MMOCTPOCHUU OMOJIOTMYECKHIX
MeMOpaH.

23 KombunupoBannoe Crepunpl. Creponbel. CTpyKTypa Y4eOHblit [IpakTrueckue
u byHKIIIN CTEPOUJIOB. KaOWHET paboTHI,
®dochonunuael. buomornueckas WHIUBUTyaJIbHBIC
pOJIb dbochonmunumaos. 3a/IaHus
DocPOoUHO3UTHIBI.

24 N3yuenne HOBOrO buonornueckoe oxwmciacHHE W | Y4YeOHEIH [IpakTnueckue

Marepuaia u curre3 AT®. Hcropust usydeHust KaOuHeT paboTHl,
IepBHYHOE MPOLIECCOB OHOJIOTHYECKOTO VHIUBHIyalIbHbIE
3aKperieHue OKHCIICHIA. 3a/1aHus
HOBBIX 3HaAHUU

25 KomOunmnpoBanuoe Cynepokcuaaucmyrasa, Karainaza | YueOHBIN [IpakTuueckue
M UX pOJIb B 3aIMTEC OpraHu3Ma KaOuHeT paboThI,

OT aKTUBHBIX (I)OpM KucJjiopoaa. NHINBUIyaJIbHbBIC
3a/IaHus

26 KomOnHupoBanHoe l'opMoHBI W WX poilb B OOMEHEe | Y4eOHbIMH [MpakTHueckue
BEIIIECTB. Knaccudukanus KaGuHeT paboTEI,
TFOPMOHOB. UHMBUIYaIbHBIE

3a/laHus

27 Komb6unupoBannoe [IpuMeHeHHe  TOPMOHOB B Y4eOHbIit [IpakTrueckue




MEIUIINHE Hu CEIbCKOM xabuHeT paboTHI,
XO3SIUCTBE. UHIUBUAYaJIbHbBIE
3a/laHus
28 Komb6unupoBannoe B3anmocss13b u  peryisauus | YueOHbIN [IpakTrnueckue
oOMeHa BELIECTB. KaOUHeT pabdoTHI,
WHIMBUTYaIbHBIE
3aJaHus
29 KombunupoBannoe [Tpobnembr OnoxuMuyeckor | Y4eOHBIN [IpakTrueckue
SKOJIOTHH. KaObuHeT paboTsl,
WHIUBUTYaIbHBIC
3aJaHus
30 N3ydyenne HOBOTO [IpoektHas pabdoTa. Y4eOHblit [Tpoekt
MaTepuaia U KaOuHeT
MEPBUYHOE
3aKperieHue
HOBBIX 3HAHUU
31 N3yuenne HoBoro [TpoexTHas paboTa. VY4eOHblit [Tpoekt
Marepuana u KaOuHeT
MEPBUYHOE
3aKperieHue
HOBBIX 3HAHUH
32 N3y4yenne HoBOro [TpoexTHas pabora. VYueOHbIit ITpoekr
MaTepuana u KaOuHeT
MEPBUYHOE
3aKperieHHe
HOBBIX 3HAHUH
33 W3ydeHue HOBOTO [IpoexTHas paboTa. VY4eOHblIit [Tpoekt
Marepuaia u KaOWHET

NEPBUYHOE
3aKperieHHe




HOBBIX 3HAHUU

34

N3yueHnne HOBOTO
Marepuaia u
MEepBUYHOE
3aKperuieHue
HOBBIX 3HAHHI

3amuTa NpoeKTHas padoThI.

VYyeOublit
KaOuHeT

[Ipoekt




2.2. Yc10BHA peau3aluy NporpamMmMsl
MaTepunajbHO-TeXHHYECKHE YCJIOBUS
Hnst  sdbdexTuBHON peanuzalMv  TOporpaMMbl  HEOOXoAMMa MaTepuaIbHO-
TeXHU4YecKas Oa3a:
oY4ycOHBII KAaOWMHET, COOTBETCTBYIOIIMI TpeOoBaHWsAM: Temmeparypa 18-21 rpamyc
[lenscus; BmaxHOCTh Bo3myxa B mpeaenax 40-60 %, wmebenb, COOTBETCTBYIOMIAS
BO3pPACTHBIM 0COOEHHOCTSIM neter 14-15 net); i peanu3anuu nporpaMmsl

O0opynoBanue U MaTepHaJIbI:
®KOMIIBIOTED;
eMEIMANIPOEKTOP.
®CTaHJIapTHHIN HA0Op XMMHUUECKUX PEAKTUBOB (KUCIIOTHI, IIETOYH, OKCUIBI, COJIN);
e13MEPUTEIbHBIE TPUOOPHI;
ecTekIsiHHAA U PapdopoBas Mocya;
eMETAJITUYECKUE IITATUBBI;
eHarpeBaTelibHbIe TPUOOPHI;
®BEChI;
®MUKPOCKOTI.

B kadecTBe IMIAKTHUYECKMX MAaTEPHANIOB HCIIOJIB3YIOTCS HArJIAIHbIE MOCOOMUS:
Ta0JauIa pacTBOPUMOCTH U mepuopudeckas Ttabnmuna J[. M. MenneneeBa; KoJUIGKIIUU
MOJIE3HBIX UCKOIMAEMBIX, TTOYB, HE()TH, IIKaIa TBEPAOCTH U T.II.

B xadyecTBe METOIMYECKUX MAaTEPHAIOB MIPUMEHSIOTCS Pa3IMUHbIC MyOIHKAIIUHN T10
xumuu (cM. CHUCOK JIUTEpaTyphbl), METOAMYECKHX pPa3pad0TOK W IUIAHOB KOHCIIEKTOB
3aHSTUI;, METOJMYECKUX YKA3aHUN U PEKOMEHAAIMN K MPAKTUUECKUM 3aHSATUSIM.

OOpa3oBaTe/ibHbIe TEXHOJOTHMH, HCIOJb3yeMble B Ipolecce peaau3aluu
NPOrpamMMblI

IHemxaroruveckune texnonorum - KT, pazHo-ypoBHEBOe 00yueHue, mpoOIeMHOe U
MIOMCKOBOE OOy4YeHHUE, TEXHOJOTHSl JIMYHOCTHO OpueHTupoBaHHOTO oO0ydeHus U.C.
SlkumaHCcKOM (cuTyalusi ycmexa, BO3MOXKHOCTb BbIOOpa, arMocdepa COTpYIHHYECTBa,
peduiekcHs) U MEXIIPEAMETHBIX CBS3€H. 3aHATHSA KpY>KKa MpPENrnoyiaraloT HE TOJBKO
npuoOpeTeHNE TOTOTHUTEIBHBIX 3HAHUNA 10 (PU3MKE, HO M Pa3BUTHE CIIOCOOHOCTU Y HUX
CaMOCTOSITENTLHO TIPUOOpETaTh 3HAHMS, YMEHUN MPOBOJUTH OIBITHI, BECTH HAOIIOICHHMS.
Ha 3aHATHAX UCHONB3YIOTCS WHTEPECHbIE (aKThl, MPUBJICKAIONINE BHUMAHHE CBSI3BIO C
AKHU3HBIO, O0OBACHSIONINE 3aTaJKU IPUBBIYHBIX C JIETCTBA SIBICHUH.



@®opMbI OpPraHu3alMu JAeATeJbLHOCTH JeTeil HAa 3aHATHM: WHIMBUIyaJbHAs M
TpyMIOBas.

DopMbl IPOBEICHUS 3aHATHH KPYKKA

becena

[IpakTukym

[IpakTrueckas padora

UccnenoBarennckas pabota

Beuepa puzuku

[IpoekTHas pabdorta

3amura nmpoeKTa

NudopmanuonHoe odecnevyeHue: METOAMYECKUE pa3pabOTKU MO BCEM TEMaMm,
CICHApUU TPOBEJCHUS MEPONPUSITUH, HHTEPHET-UCTOYHUKH, CXEMbI, OMNPOCHBIC U
TEXHOJIOTUYECKUE KAPTHI.

Kanposoe o0ecneueHue. JIONOJTHUTENBHYIO o011e00pa3oBaTeIbHYIO
00111epa3BUBAIOIIYI0 TIPOTPAMMY «XUMUS KUZHI» PeaIU3yeT YUUTEIb XUMUU, WUMEIOIINN
JOTIOJIHUTEJIbHOE 00pa30BaHUE MO MPOrpamMMaM IMOBBIIICHUS KBAIM(PUKAIMKU B 00JACTH
HMHKJIIO3UBHOTO 00pa3oBaHUsI.

JIucTaHuMOHHBIEC 00pPa30BaTeIbHbIE TEXHOJIOTHH

Peanu3zanust nporpaMMbl BO3MOKHO C IPUMEHEHUEM JUCTAHIIMOHHBIX TEXHOJIOTHI
B XOJI¢ NEAarormuecKkoro mnpoiecca, Npu KOTOPOM IIEJIEHANPABIEHHOE OMOCPEI0BAHHOE
B3aMMOJICHCTBUE O0YUYaIOIIErocsl U meaarora OCyIiecTBIISETCS HE3aBUCUMO OT MeCTa UX
HAaXOXXJEHUSI HAa OCHOBE TEJaroru4eckKd  OpPraHU30BAHHBIX  HMH(POPMAIMOHHBIX
texHosoruii. OCHOBY 00pa3oBaTeNbHOIO IMpoIlecca COCTABIIACT II€JICHAINIpaBICHHAs U
KOHTpOJIMpYyeMasi MHTEHCUBHAsI CaMOCTOSTENIbHAs padoTa ydalierocsi, KOTOPbIA MOKET
YUUTBCA B YyAOOHOM it ce0si MecTe, MO pacClUCAHHUIO0, UMesi MpU ceOe KOMIUICKT
CHEIUATBHBIX CPEJICTB OOYUYEHUS U COTIACOBAHHYIO BO3MOXXHOCTh KOHTAKTa C TIEaroroM.

OCHOBHBIMM 33JJa4aMH SIBJISTFOTCSI:

MHTEHCU(DUKALIUS CAMOCTOSTEILHON pabOThI yUaluxcs;

pe0CTaBICHNE BO3MOKHOCTH OCBOCHUSI 00pa30BaTeIbHON MPOTPAMMbl B CUTYaIlMH
HEBO3MOYKHOCTH OYHOTO O0yUeHHUsI (KapaHTUHHBIE MEPOTIPUSATHSA);

MOBBIIIIEHNE KaueCcTBa O0YUEHHS 3a CUET CPEACTB COBPEMEHHBIX HH(POPMAIITMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTHUM,  MPEJOCTaBJIEHUS  JOCTyla K  Pa3IudHbIM
nH(OPMAITMOHHBIM peEcypcam

Inamgopmot 0151 nposedenusn eudeokonpepenyuii:
Zoom, Discord, Canvas
Cpeocmea 012 opzanuzayuu y4eOHbIX KOMMYHUKAUWIL'



KommyHukanmonuslie cepBuchl corpanbHon cetu «BKonTakre»
Meccenmkepsl (Skype, Viber, WhatsApp)
O6umaunsble cepBuchl Anaexc, Mail, Google

2.3.®@opMa KOHTPOJISI M OLIEHOYHBbIE MATEPHUAJIbI

- (¢opmpbl oTciaekuBaHNS U PUKCAIUN Pe3yJIbTATOB:

B mporiecce o0ydyeHus: OCyIIECTBISETCS KOHTPOJIb 32 YPOBHEM 3HAHUN U yMEHH
oOyyaromuxcsi. 3HaHUST U YMEHHUS TPOBEPAIOTCS  IMOCPEACTBOM  BBIMOJTHEHUS
OOy4aloImMUMHCS TMPAKTHUECKUX paboT B XHMHYECKOW Jjaboparopwui, MOATOTOBKU
CaMOCTOSATENIbHBIX ~ HCCIICOBATEILCKMX palboT. YpOBEHb YCBOCHHS TMPOTPAMMHOIO
MaTepuala onpeessieTcsl Mo pe3yabTaraM BBITIOJIHEHUS MpakTUYecKuX padoT. C KaxabIM
peOeHKOM OTpalaThIBAIOTCSI HauOoJiee CJIOXKHBIE DKCIEPUMEHTHI, 37eChb HEOOXOAMMO
BHUMATEIbHOE, UyTKO€ W J00poe  OTHOIIEHHWE K  KaxaoMy. BwiOupaercs
nuddepeHupoBaHHbBIN MOAX0/ K 00yUYaroIeMycsl, BCE yAauu MOOUIPSIIOTCSI, BCE HEIOUEThI
TaKTUYHO U MSITKO UCIPaBIISItOTCSA. KOHTponpyeTcs KayeCTBO BHITIOJHEHUS MTPAKTUYECKUX
paboT 1O BceM pasjiesiam.

B teuenue ydyeOHOro roma oOydaronuecs y4acTBYIOT B XMMUYECKUX OJIUMIUAAAX U
KOH(EepEeHIHUsX.

dopMaMu TIOJIBEJICHUSI HUTOTOB pPabOThl MOTYT OBITh: OTKPBITHIC 3aHSTHS,
TBOpUECKas 3aluTa, CaMOOIICHKA, KOJJIEKTUBHOE OOCYXICHHE U JIP.

Nrtorosasi orneHka ocyiiecTBisieTcss B GopMe JEMOHCTpAllUM JIY4IIUX pabdoT Ha
3aHATHAX KPYXKKa TIEpel OAHOKIACCHUKAMU U poAUTeNsiMH. JIydie paboThl OTMEYArOTCS
rpaMoOTaMu, AUILIOMaMHU, ToJapKamHu.

®opMbI NpeIbABIEHUS U JEMOHCTPAIIUM Pe3yJIbTATOB:

" BXOJHOW KOHTPOJIb — MPOBOJIUTCS B Hadasie OOYYCHMS, OTPECISICT YPOBEHb 3HAHU I
pebenka (cobecenoBanue ¢ 00y4JarOIIMMUCS B Havalie roja);

" TEKyIIMH KOHTPOJb — TIPOBOAMTCS HA KAXKIOM 3aHATHH: aKIICHTHUPOBAHUE
BHUMAaHMsI, IPOCMOTP PabdoT;

" IPOMEKYTOYHBIA KOHTPOJb — IPOBOAMTCS IO OKOHYAHWM HW3YyUCHHsS OTICIBHBIX
TEeM: TUAAKTHICCKHUE UTPBI, TECTOBBIC 3a/IaHMS, BAKTOPHHEI.

" WTOTOBBIM KOHTPOJb — TPOBOAMTCS B KOHIIE y4eOHOTO rojia, OMpPEeseT YPOBEHb
OCBOCHHMSI TIpOTrpaMMbl (3al[UTa MCCIIEIOBATEILCKON padoThl, coOece0OBaHUE B
KOHIIE TO/1a).

— BBINIOJTHEHUE OMNPEAENEHHOTO KOJIMYECTBA MPAKTUYCCKUX PaldOoT, KOTma Kaxkmas
pakTudeckas paboTa OIEHUBACTCS OMPEICTICHHBIM KOJIHYECTBOM 0aslIOB;

— TIOJBEJCHUE UTOTOB B KOHIIE KaXKIOTO MOYToaus (THBaph, Maid);

— CHCTEMa HarpaXJCHUs W TOOMIPEHUS OOYyJaIOIIUXCS, JIYYIIHE OOyJaroniuecs,



HaOpaBIIMe HAWOOJBINEE KOJIWYECTBO O0ayuioB, HArpaxAaroTCs TrpaMoOTaMH U

MpU3aMu;

— oOpraHuzanus KOHTPOJIsS 3HaHUM TPOUCXOAUT HAa OCHOBE caMmopedieKcuu
oOyJaromierocs.

Pedrnexcuss momoraer ompenenwTh CTENECHb JOCTHKEHHUS ITOCTABICHHOM IIEIH,
MPUYUHBI MX JOCTIDKCHHUS WM HA00OpOT, JEHCTBEHHOCTh TEX WJIM WHBIX CIIOCOOOB W
METOJIOB, & TAKKE MPOBECTH CAMOOIICHKY.

Kontposb pe3ynbraroB o0y4eHHS] B COOTBETCTBUM C JAHHOW 0Opa30BaTeIbHOM
nporpaMmoil TpoBoAWTCS B (OpME MNHCBMEHHBIX U HSKCIEPUMEHTAIBHBIX PpaloT,
MPEIOJIaraeTCcsl MPOBEICHUE TPOMEKYTOUYHOM U UTOTOBOM arrectanuu. [IpoMexxyrounas
aTTeCTalMs MPOBOJAUTCS B BUJIE TECTUPOBAHUS M0 TEMaM Kypca, IPUHUMAIOTCS OTYETHI MO
MPaKTUYECKUM paboTaM, CaMOCTOATENbHbIE TBOpPYECKHUE pPaOOThI, WUTOTOBBIE Y4YEOHO-
HCCIIeIOBATENIbCKUE TMPOEKThl. MTOroBoe 3aHsATHE TPOXOAUT B  BHJAE HAYYHO-
MPaKTUYECKOM KOH(MEPEHIIMU WM KPYrJoro CcTojia, TJ/€ 3aciHyIIMBAIOTCA JIOKJIAJIbI
yUYaluXcsl MO BbIOPAHHON TeMe MCCIEIO0BaHMsI, KOTOPbIE MOTYT OBITh MPE/ICTABICHBI B
dbopme pedepara nam oT4ETa IO UCCIIENOBATEIHCKON padoTe.

OueHouyHbIe MaTepPHAJIbI

[Ipu oneHuBaHWK YYEOHBIX JOCTUKEHUN OOYYaIOIIMXCA IO JOMOJHUTEIBHOU
0011e00pazoBaTenbHOM 00IIEepa3BUBAIONICH MPOrpaMMe « XUMHUSI )KU3HU»Y UCTIOJIb3YIOTCS:
eJ[MarHocTUKa YCBOGHHUS MaTepuala, B Ipoiecce oOydeHHs o oO0Iieo0pa3oBaTeIbHOM
oO011epa3BUBAIONIEH MPOrpaMMe « XUMHUS KU3ZHI.
e/lH1MBUyalIbHAS KapTa y4yeTa Pe3yIbTaTOB MHTEIIEKTYalIbHBIX CIIOCOOHOCTEH.
ellHpopmarimoHHas KapTta ydeTa pe3ysbTaTOB OOYyYaloIIMXCS y4acTHUsS B MEPOIPHUATHUIX
Pa3HOTO YPOBHSI.

OrneHoUHbIE MaTepHalibl MPOrpaMMbl pa3paboTaHbl ¢ y4eTOM TpeOOBaHMM K
CTapTOBOMY YPOBHIO OCBOCHHS yUeOHOTO MaTepuara.

Oxupaembie pe3yJibTaThI:

eII0JTyyaT MPEJCTABICHUE O CTPOCHUU aToMa, MOHAX U MOJIEKyJlaX, O KjiacCHuuKaiuu
HEOPTraHUYECKUX COCAMHEHUN Ha KUCIOThI, OCHOBAHUS U COJIM, 00 aHAJIN3€e U CUHTE3E;
enpuodpemym OCHOBHbBIE HAGLIKU NPAKMUYECKOU padomwvl 6 nabopamopuu, 0yoym
8bINOJIHAMb  NpOCMeliuiue 1a0opamopHvie  Onepavyuu; npPoAAmM  UHMmMepec K
COBPEMEHHBIM NPOOIeMaAM XUMUU U K UCC1e008amMeNbCKoil padome 6 ImMOil HAYUHOU
oonacmu;
oC(HOPMUPYIOT MIPEACTABICHHUE O KPACOTE XUMHUYECKOTO IKCIIEPUMEHTA;
®Pa30BbIOT YYBCTBO OTBETCTBEHHOCTHU MPH BBIMOJIHEHUH XUMHUYECKOTO SKCIIEPUMEHTA
®CHCTEMATHU3UPYIOT CBOM 3HAHUS B 00JIACTH XUMHH, CO3AaAyT HEOOXOauMyro 0azy st
nepexoja K yriayoaéHHOMY W3YUYEHHUIO OTACIBbHBIX Pa3/iesOB XUMHUH,



*OyayT YMETh CaMOCTOSITEJIbHO MPOBOAUTH 3KCIIEPUMEHTHI U BECTH
HCCIIEIOBATENbCKYIO PadOTy B J1abOpaTopuu;
®0CO3HAIOT €IMHCTBO MAaTEPUAIILHOTO MHPa HA OCHOBE XMMHYECKOT0 MOAX0/a K CTPOEHUIO
BEILIECTBA;
®OCBOSIT SKOJIOTUYECKHE ACTIEKTHI BIUSAHUS XUMUU HA IOBCEAHEBHYIO KHU3Hb;
*IIPHOOPETYT MOTUBAIIMIO HA JJabHENIIIee U3yUeHNE ECTECTBEHHBIX HAYK;
®HAyUYaTCA CaMOCTOSITENIbHO PaboTaTh CO CEHATIbHON XUMUYECKOU JIUTEepaTypoil;
®IIPUOOPETYT HABBIKU MOATOTOBKU JOKJIAJ0B U BBHICTYIUICHUI Ha KOH(PEPEHIIMSIX.
Kpurepuu ypoBHs 0CBOCHHS YUeOHOr0 MaTepuaJa:
e- BLICOKHUI YPOBeHb — 00y4arOmnii OCBOMII MPAKTUUYECKH Bech 00bEM 3HaHuit 100-79%,
IIPEAYCMOTPEHHBIX MTPOTPAMMOMN 32 KOHKPETHBIN NIEPUOT;
e- CpeHUIT yPOBeHb — y 00yJaromux 00bEM YyCBOCHHBIX 3HaHUM coctaBiseT 80-50%;
e- HM3KHI YypoBeHb — oOyuwatomuiicsa osnazen meHee dem 50% oObéMa 3HaHUM,
PEAYCMOTPEHHBIX MTPOTPAMMOM.
Kpurepuu ypoBHS 0cBOeHHsI Y4eOHOT0 MaTepuaJia:
e - BBICOKMI YPOBeHb — O0yYarol1ii 0CBOWJI IPAKTUYECKH BeCh 00bEM 3Hanuit 100-
79%, IpeyCMOTPEHHBIX MPOTrPAMMOM 32 KOHKPETHBIN NEPUO;
e - cpeaHMii ypoBeHb — y oOyyaroumx oObEM YCBOEHHBIX 3HaHUHM cocrtasiseT 0-
50%;
- HU3KHI YypoBeHb — oOyuawmuiicas oBnangen meHee dyeM 50% oObéma 3HaHMUIM,
MPEyCMOTPEHHBIX MPOTPaMMOi
MeTtoauyeckue MaTepHuaJbl

Meroanka oOydeHHs MpeAnojaraeT JOCTYIMHOCTh H3jaraeMoi MHGopMauu s
BO3pacTa 0OYyYarolMXCsl, YTO JOCTUTAETCS 3a CUET HAIVISIIHOCTU U HEPa3pbIBHOM CBS3U C
NPAKTUUYECKUMH  3aHSTUSMH. @opMbl  3aHIATUH ONPEAENSIIOTCS  HANpPaBICHHOCTSMHU
nporpaMMbl U €€ ocoOeHHOCTsiMH. [IporpamMma BKIIIOUAaeT Kak TEOPETHYECKHE U
MPaKTUYECKUE 3aHATUS B YYEOHBIX KaOWMHETaxX, TaK M HSKCKYPCHOHHBIE BBIXOABI Ha
TEPPUTOPUIO YUPEXKICHUS U CBOEH MECTHOCTH.

@®opMbl OPraHu3aAnNH 3AaHATHS

[lomaya TeopeTHUECKOro Marepuaja OCyUIeCTBiIseTcd B (opMe MpOBEACHUS
TPAAUIIMOHHBIX M KOMOWHUPOBAHHBIX 3aHATUH, JIEKIMM C OJHOBPEMEHHBIM TOKa30M
WUTIOCTPALUi, BUACOMATEPUAJIOB, MPE3CHTALNN, AEMOHCTPAMOHHBIX OmnbITOB. [logaya
MPAKTUYECKOTO MaTepuana OCYIIECTBIsSIETCS B (opmMe WHAMBUIYATBbHO-TPYIIIOBBIX
CaMOCTOSITEIIbHBIX PAa00T, TPAKTUIECKUX 3aHATH.

JUist TOCTYOKEHMS LIeNTM M 3a7ad pOorpaMMbl MPEAYCMaTPUBAIOTCS COBPEMEHHbIE
negaroruyeckue 1 HHPOPMalMOHHbBIE TEXHOJIOTHM:



* UTPOBBIE TEXHOJIOTUH;
* IPOEKTHAsA TEXHOJIOTHS;
* TEXHOJIOTHS POOJIEMHOTO 00YUYEHUS;
* 3JI0pOBBE-COEperaroime TEXHOJIOTUH;
* UKT-Texnojoruu;
* TEXHOJIOTHS pa3BUTHUSL KPUTUYECKOTO MBIIICHHUS;
* TEXHOJIOTHS pa3BUBAIOIIETO OOyUEHHUS;
* IPYNIIOBBIE TEXHOJIOTUH;
* TEXHOJIOTHH YPOBHEBOH nuddepeHiuaiim.
B nepuoxgy oOyueHust it MPOBENEHHST 00pa30BATENIbHOM  AESTEIbHOCTU
UCIIOJIB3YIOTCS CJIEYIOINE METOABI:
[ OOBSICHUTENbHO-UJUTIOCTPATUBHBIN (00s3aTenbHasi TEOpETUYECKask 4acTh, padoTa C
WJUTIOCTPATUBHBIMHM MAaTE€pUaIaMH, COCTABIICHUE TPAKTUYECKUX 3aJaHUN );

[ poOJIEMHBIH (mpobieMHOEe U3NIOKEHHE MaTepualia NMpU U3y4YeHUH BOIIPOCOB
AKOJIOTUH, HAYYHOM 3TUKH, MPY aHATN3€ NMEPCIECKTUBHBIX HAMPABICHUN Pa3BUTHS HAYKH ),

[ NpaKkTH4YecKuii (00s13aTesibHbIe MPAKTUYECKHE PA0OTHI HA KAXK/IOM 3aHSATHH);

[ NEATEeIbHOCTHBIA (BBEJACHUE WHIUBUAYAIbHBIX 3aJlaHUH U

CaMOCTOATENBLHON pabOThl C JUTEPATYPOU, ydacTHe OOydarouuxcsi B KOHQEpPEeHIUAX U
AKCKYPCHSX).
MeToanueckue U JUAAKTHYECKHE MAaTEPHAJIbI:
- METOIMYECKHUE Pa3pabOTKH MO TEMAM;
- HAJIMYME HAJISIIHOTO MaTepuarna;
- HUIMYHE JIEMOHCTPAILIMOHHOTO MaTepHana;
- BUJICO(UITBMBI,
- pa3IaToOYHbIA MaTepual;
- “HGOPMAITMOHHBIE KAPTOUYKH.
- TUJIAKTUYECKUE KapTOUKH;
OcHOBHBIC PABUJIA IPOBEICHUSA THATHOCTUKH
Heo0xoaumMo yCTaHOBUTH KOHTAaKT MEXIy TNEJaroroM M 00y4arouuMUCH.
JoBeputenbHas arMmocdepa, A00poxkenareibHOE OTHOUIEHWE, BHUMAaHWE, MOJJIMHHAs
3aMHTEPECOBAHHOCTH 00ECIIEYNBAIOT B3aUMOIIOHUMaHUE.
O6cnenoBanue npoBoautTes 15 - 30 MuHyT (B 3aBUCMMOCTH OT BO3pacTa M 3ajad
uccienoBanus). Mcnbityemble JOMAKHBI ObITh OCTABJICHBI B OJITMHAKOBBIC YCIIOBUS.
CrnenyeTr npuHUMaTh 00yYaromierocsi TakWM, Kakod OoH ecTh. He oluieHuBats ero,
HE KOMMEHTHUPOBATh €r0 OTBETHI, HE BBIPAXKATH HEAOYMEHUS, PAJOCTH WIN MOPULIAHUSL.



HeoOxomumo Xxopomio mpoayMaTh JUArHOCTHYECKOE OOCiIeN0BaHUE, TOYHO
3alIOMHATHh WHCTPYKIMIO, TIOJTOTOBUTHh HATJSIIHBIA MaTepuai (ecld OH HEOoOXOaHM),
POyMaTh €ro paclojoKeHHe, MOATOTOBUTh MPOTOKOJIbI-OJTaHKH.

PesynbTaThl 00cien10BaHus TOJKHBI 0053aTeNIbHO (DUKCUPOBATHCS.

3aBepIiaeTcs IUArHOCTUKA TINATEJIBHBIM AaHAJIN30M pEe3yJIbTaTOB 00CiIeI0BaHuU,
KOTOPBIN MO3BOJIUT BEICTPOUTH 3 (HEKTHYIO TPOrpaMMy 00pa30BaTeIbHOIO MpoIecca.

KpuTtepun n noka3zaresn (popMupoBaHusi yueOHO-N03HABATEILHOI KOMIIETEHTHOCTH

Kpurepuu

IHoka3zarean

JlocTKeHue 3aJaHHOTO
KadyecTBa
o0Opa3oBaHUs

MO3HABaTENIbHbIE yMEHUS (YMEHHS TPOBOIUTH HAOIONCHMS,
CTaBUTh (PM3UYECKUIN IKCIIEPUMEHT U JIp.);

MPaKTUYECKUE YMEHUS (M3MEpATh, BBIYUCISATH, CTPOHUTH H
aHAIM3UPOBaTh TpaduKH, TOJIb30BATHCSA J1A0OPATOPHBIMU
MPUHAIICKHOCTSIMU U JIp.);

OpraHW3alMOHHO-OIICHOYHBIC ~ YMEHHsS  (CTaBUTh  IICIb,
OpraHW30BbIBATh  IUIAHUPOBAHHWE, aHAINM3, PEQIIEKCHIO,
CaMOOLIGHKY CBO€M M 4YyXOil y4yeOHO-IO3HaBaTEIbHOU
NESATEIbHOCTH, BBICTYNaTh TMCBMEHHO M YCTHO O €€
pe3ynbTarax u ap.);

¢ y4eOHO-JIOTMYECKUE  yMeHUs  (YMEGHHE  CpaBHUBATh,
aHaJM3UPOBaTh, 0000IIATh U CUCTEMATU3UPOBAThH, TOKA3bIBATh
OIpoBepraTh, JAeaTh BEIOOD U JIp.);

MOHUMAaHUE YYEHUKOM CYITHOCTH METOJ[a HAyYHOTO MO3HAHUS
(Hanmpumep, yYMEHUE NPEIJIOKUTh THUIOTE3Y, OOBSICHSIONIYIO
HaOJFOICHUE W IPUBECTH BApUAHT MTPOBEPKHU ITON THUIIOTE3HI)

CamocTosgrenpHas
MMO3HaBaTeIbHAS
JESITEILHOCTh YUaIIUXCs

®YMEHHUE CaMOCTOSITEJIbHO MOJy4aTh 3HAHHUS W3 PA3TUUYHBIX
HMCTOYHUKOB MH(OpMAIIUH;

e yMEHHE BBIJCISITH TJIaBHOE U3 MOTOKAa HHGOPMAIINH;
®HABBIKM CAMOCTOSITEJIBHON MPOEKTHOW M MCCIEA0BATENBCKOMN
JNEATENBHOCTH

JIMYHOCTHBIC JOCTMIKEHUS
y4anxcs

® TOTOBHOCTH K CaMOOOPa30BaHUIO;

NOTPEOHOCTh ~ yYaIIUXCS B JIOCTOKCHHMM  yclexa B
MO3HABATEILHON  JIESITEIBHOCTH, B  CaMOPa3BUTUU U
caMopeau3alu B )KU3HHU;

CaMOOTIPEJICICHHE  ydamuxcsi B mpodeccruoHaIbHOU
NEATEIIbHOCTH;




pPOCT TBOPUYECKUX JOCTIKEHMH (ydacTue B KOHKYpCax,
OJIMMITHAJIAX U T.11.);

YPOBEHH C(POPMUPOBAHHOCTH KPUTHIECCKOTO MBIIIICHHUS;
YPOBEHb Pa3BUTHUS KPEATUBHOCTU JTUYHOCTH;

pPa3BUTHE  HHTEJUIEKTYAJIbHO-JIOTHYECKUX  CIIOCOOHOCTEMN
ydqamuxcsi (yMEHUE MPEeAJIOKUTh HECKOJIbKO CHOCOOOB
pelIeHus 3a1a4m)

MeponpusiTisi BOCIUTATEbHOMN AeATeILHOCTH
Opzanuzauus 63aumo0eicmeus ¢ pooumenimu
B3aumopeiictBue o0pa3zoBaTesbHON OpraHU3alli U CEMbU BCer/ia OblLIa U OCTaeTCs
B LIeHTpe BHUMaHUs. COBpEMEHHBIN Meaaror, 00y4Jarmuid 1 BOCHUTBHIBAIOIINMI, HApsSAy C

POIUTENSIMA, CTAHOBUTCS OUYEHb 3HAYMMBIM B3POCIBIM Il peOeHKa, MOATOMY OT €ro
YMEHUSI B3aMMOJICHCTBOBaTH C CEeMbEH oOydaromerocs BO MHOTOM  3aBUCHUT
3¢ HexTUBHOCTH (HOPMHUPOBAHUS TUYHOCTH 00YUAIOIIETOCS.
3agayu, peanuszyemMble B IPOIECCE COTPYAHUUECTBA C POIUTEISIMH:
- O3HAaKOMJICHHWE POJUTENEH C COJIEpKaHWEeM M METOJUKON yueOHO-BOCIUTATEIHLHOTO
mpoliecca, OpraHu3yeMoro Iearoramu;
- ICUXO0JIOTO-TIEJJaTOTHYECKOE MPOCBEIICHUE POUTENCH;
- BOBJICUEHHUE POJUTEIICH B COBMECTHYIO C IETHbMH JEATEIHLHOCTD;
- KOPPEKTUPOBKA BOCITUTAHUS B CEMbSIX OTACIBHBIX O0YJAFOIITIXCS.
®opMbl padoThI:
- UHJIUBUIyaJIbHBIC OECEIbl;
- KOHCYJIbTAINH;
- POAUTEILCKOE COOpaHue;
- KpyIJIBIHA CTOJI,
- MacTep-KIIACCHI.

Meponpuamua_no npodurakmuxe npagoHapyuieHuil
Bxotouenue wmeponpusTHil 1m0 mpodUIAKTHKE MPABOHAPYIICHUNW B paMKax

BOCIIUTATENBHO-TOCYTOBOM JEATEIIBHOCTH IPEAyCMAaTPUBAECT CO3MAHUE YCIOBHM IS
NPOSIBJIICHUS] OOYy4arOUMMUCS HPABCTBEHHBIX M TMPABOBBIX 3HAHUM, YMEHHH, pa3BUTHE
NOTPEOHOCTH B COBEPILIEHWM HPABCTBEHHO OMPABIAHHBIX MOCTYNKOB, (DOPMUPOBAHHE Y
oOyuaromuxcss NOTpeOHOCTH B 370POBOM 00pa3e KHU3HU IyTeM BOCHUTAHMS YMEHHUS
IIPOTUBOCTOSITH BPEIHBIM ITPUBBIYKAM.

OcHoBHbIE (hopMBbI pa0OTHI:




- becena,

- AKiuu;

- Tpenunruy;

- Urpa.

IIpuMepHas TeMaTHKa MepPONIPUATHIA:
- UYro BBI 3HAETE IPYT O JIPYTE.

- A u Mos Oynymas npodeccust

- [Tyt K ycriexy

- Moii Bb160p-30K

Meponpusamus, nanpaesieHHble Ha npodhopuenmayuro u npogheccuonanbHoe

camoonpeoenenue 00yuarouuxcs

OcHoBaTeNnbHO BOIPOCH BBIOOpa MpodeccHu HHTEPECYIOT CTapLIero IMOIPOCTKa,

KOIZla OH 33AyMBIBAE€TCSI O JIMYHOCTHOM CMBICIIE B NPO(PECCHOHAIBHOM TpPYAE, BBIOOPE
CHELMATIbHOCTH, Y4EOHOTO 3aBEJICHHsI, B KOTOPOM OH OyneT e€ ocBauBaTh. COBpEeMEHHOE
NOHMMaHKe IPO(OPUEHTAIIMOHHON pabOThI 3aKII0YAETCS B €€ HAlleIEHHOCTH HE Ha BBIOOP
KOHKPETHOM MNpoQeccuu KaXAbIM o0yyarolmuMmcs, a Ha (QOpMUPOBAHUE HEKHUX

YHUBEPCAIbHBIX KaYECTB y OOYYAIOIINXCS, MO3BOJISIOIIMX OCYIIECTBISATh CO3HATEIbHBIM,
CaMOCTOSITENIbHBIN MPO(ecCUOHANBHBIN BbIOOp, OBITh OTBETCTBEHHBIMH 3a CBOW BBIOOp,

OBITH MpO(EeCCHOHATBHO MOOUITLHBIMH.

JlanHast mporpaMMa CHOCOOCTBYET OKa3aHHWIO MPO(YOPUEHTAIMOHHON MOJIEPIKKU

oOydarommcsi B TpoLecCe CaMOOMNpeaeNneHuss U BblOOpa  cdepsl
po(hecCHOHATIBHON e TEIbHOCTH YePe3:

- Opranuzaiuio (pparmMeHToB 3aHATUl 10 Teme «Mup mpodeccuii»,

- U3y4YeHHUe MPOPECCUOHATIbHBIX HAMEPEHUH U TUIAHOB 00YyYaroLuXcCs,

- HCCIIEJOBaHUE TOTOBHOCTH 00YYaIOIIUXCs K BBIOOPY npodeccuu,

- U3y4YeHHE JJUYHOCTHBIX OCOOCHHOCTEHN M CIIOCOOHOCTEH 00YyUarOmUXCsl.
IIpumepHass TeMaTHKA MEPONIPUATHI:

- [IpoekT «Mup mpodeccuiin

- becena «3nakomMcTBO ¢ ATiiacoM npodeccuinn

- DKCKYpCUU Ha MECTHBIE MTPEANIPHUATHSL.

- Munu-kondepenuus «IIpodeccun moeit cemMbr»

- Berpeun ¢ moapmu pasHsix npodeccuii u ap.

Oyymieit

[IpodopurenTtannonHas paboTa MPOBOJAUTCS C IETBIO MOATOTOBKH O0YJAIOIINXCS K

OCO3HAaHHOMY BBIOOpY mpodeccud TPH COTJIACOBAHWU WX JIMYHBIX WHTEPECOB U

NOTPEeOHOCTEN C UBMEHEHUSIMU, TPOUCXOIAIIMMU Ha PhIHKE TpyAa. BrilienepeyncieHHbie



dbopMbl paboThl peanu3yloTcs Kak OJWH W3 O3TaloB Y4YeOHOTO  3aHATHS, TaKk U BO
BHEY4YEOHOU JAEATEIBHOCTH B paMKaX KaHUKYJIIPHON 3aHITOCTH.
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Ilpunooscenue
Jlabopamopnwie padomui

JlaGoparopnas paborta Ne 1
«Ornpenenenue cpenbl PaCTBOPOB AMUHOKHUCIIOT
Teopernueckass yactb. KHCIOTHO-OCHOBHBIE CBOMCTBA AMHUHOKHCIIOT

IIo mpOTONMMTHYECKOW TEOPUM KHUCIOT M OCHOBAHMM, Aa-aMUHOKHUCIIOTBI OTHOCATCA K
amdonuTaM, Tak KaK COepKaT B COCTaBE MOJIEKYJIbI KUCIOTHBIA M OCHOBHOM LIEHTpPHI. B

BOJHOM paCTBOPC MOJICKYJIa a-aMHWHOKHUCIIOTBEI CYHICCTBYCT B BHUJIC 6I/IHOJ'I$IpHOFO HOHaAa.
O O

1
N Hij

B 3aBucuMocTH OT pH CpCabl MOXKCT Hpeo6nanaTL TOT WUJIM MHOM 3apsna.

B cunpHOKHCHBIX cpeaax (PH 1-2) hopmupyercs kaTroHHast opMa a- aMHHOKHCIIOTHI. B
cuibHoienouHoi cpene (pH 13-14) npeoOnagaer annonHas Gpopma a-aMUHOKUCIIOTHI.

CymiectBytoT 3HaueHust PH cneuneduyeckue s Kaxaod aMUHOKHCIOTHI, B KOTOPOM
KOJIMYECTBO AaHUOHHBIX (POPM B pacTBOpE pPaBHO KOJMYECTBY KaTHOHHBIX ¢opm. [lpu
ATOM HEOOXOJUMO YYUTHIBATh HAJUYHE MOHOTCHHBIX T'PYIITUPOBOK OOKOBOU IICTIH.
3naueHne PH npm KOTOpOoM OOIMMIA 3apsa MOJEKYJIBl a-aMHHOKHCIOTHI paBeH O,
Ha3bIBACTCS U303JICKTPUUECKOMN TouKol a-aMuHOKKUCIOTHI (PIAK).

Ecmu pH pactBopa cOOTBETCTBYeT H303JCKTPUYCCKON TOUKE a-aMHHOKHCIIOTBI, TO TPH
anekTpodopese He MPOUCXOIUT NBIXKEHHS MOJIeKyJbl B pacTBope. Ecimu p H pactBopa
< p I, To katnoHnHas ¢opma a-aMUHOKHUCIIOTHI JBUXKETCS K Katoay. Eciu pH pactBopa > p
|, To anmonHas ¢dopma a-aMUHOKUCIOTHI JIBIKETCA K aHoay. Ha »sTom ocHOBaHO
pazaenenne AK metonom anekTpodopesa.

Jlist 6onbIIMHCTBA OCITKOB JKMBOTHOTO MPOMCXOKICHHS U303JICKTPHUCCKUE TOYKH JICXkKAT
B mipenenax ot 5,5 1o 7,0 (uckmouenue: merncuH —p - 1, canemur —p [ - 12), 1. e.
Oenku 001aat0T 00Jiee BHIPAKCHHBIMU KUCJIOTHBIMH CBOMCTBaMHU.

[Ipu pusmonorunueckux 3HadeHus pH 7,34-7,36 in vivo HU OJHA a-aMHUHOKHCIIOTA U HHU
OIUH OEJIOK HE HAXOJIUTCA B W30IJICKTPUYECKOM COCTOSHUHU, a MpeodajacT aHUOHHAS
dopmMa, OTpHUIATEIBHBIN 3aps/ KOTOPOH ypaBHOBEIIMBACTCS KaTHOHAMU HATPHS U Kausl
(Na+ u K+).

Ilpaxkmuueckaa uacmyv



Heab: omnpenenmuts pH pacTBOpOB aMHHOKHCIOT M CAENaTh BBIBOJA O 3aBUCHUMOCTH
3HaueHuss pH or crTpoeHuss amMuHOKHUCIOT. IIpomOmkuTe H3y4aTh BO3MOYKHOCTHU
naTdyukoB U nporpamMbl Relab Lite.

PeakTuBbl M 000pya0BaHHE:

e Kommbrorep.

o KowmmbroTepHblid uHTEpdeiic coopa nanusx Releon Lite.

Hatuuk  ompexaenenus PH, XxuMuueckwe  cTakaHbl, NPOMBIBAJIKA,  BOJA
nuctusupoBanHas, 0,01 M pacTBOpsl aMUHOKHUCIIOT (TJIMIIMHA, aJIaHUHA, TIIyTAMUHOBOM
KHUCIIOTHI, JTU3WHA).

WNHcTpyKius 10 BBIMOJHEHUIO 1a00paTOpHOM pabOTHI:

e 3akpenure natyuk pH B Jlanke mTaTMBa W MNOAKIIOYUTE M €r0 K IUIAHIIETHOMY
peructparopy (KoMmbioTepy). 3amycTute nporpammy usmepenuii Releon Lite.

e B xumuyeckuil crakaH Haiedte 30 mu pacTBOpa TIJIMIMHA, OmycTHTEe naTyuk pH.
KoHuMK 4yBCTBUTENBHOTO JIEMEHTA JOJKEH OBITh MOrPYKEH B PACTBOP HE MEHEE UeM
Ha 3 CM U HE KacaThCsi HU JHA, HU CTCHOK CTaKaHa.

e Haxxmute kHonky «Ilyck». 3apukcupyiite nokazanust pH pacTBopa aMUHOKHUCIIOTHI.

e [IpoMoliTe maT4uK HU3 PacTBOpa IUCTUIUIMPOBAHHOU BOJOM.

I'nyramuno

I'muuue | AjaHuH JIn3un

Baf

KHuCJaoTa

dopmysa aMUHO-KHUCIIOTHI

CooTHomieHue (bYHKIIMOHATBHBIX

rpynn

(aMUHO-UKapOOKCUIILHOM TPYMIIbI)

3Hauenue pH o gatumky

I{BeT makmyca

[{BeT METUIIOBOTO OPAHKEBOTO

[{BeT dhenondranenna

[[BeT yHHBEPCAIBHOTO MHIUKATOPA




e AHaJOTMYHO MOBTOpUTE NN. 2—4 Ui APYTUX aMHUHOKHCIIOT.
e Pe3ynbrarel U3MEPEHUIN 3aHECUTE B TAOJUILY.
e (Crenaiite BBIBOI.

Pes3ynvmamul usmepenuii u Had100eHUll

JlabopaTtopnast paGora Ne.2
OnpeneneHne N303J1EKTPUIECKON TOUKHU KEITATHHBI.

Teoperrnueckast 4acTb

B u3osnekTpruyeckoi Touke pacTBOPHI OCIKOB HEYCTOMYHMBBEI. MOJEKyIbI Oeka ¢
OJIMHAKOBBIM KOJIMYECTBOM  TIOJIOKUTEIBHBIX W OTPHUIATEIBHBIX  3apsJIOB  JIETKO
BBITIAJIAIOT B OCQJOK. 3HaudeHWe PH, CoOTBeTCTBYyIOMIEE W303JICKTPUUECKON TOYKE,
ABJISIETCSl XapaKTepHBIM Il Kaxkaoro Oenka. BeimajgeHue Oenka B OCaJOK MOKHO
YCKOPUTH JI00aBJICHHUEM BOJOOTHHUMAIOIIMX BEIIECTB, HAIPUMEP STUIIOBOTO CIUPTA.
XKenatuna (>kenaTuH) — MOJUAECIEPCHA CMECh MOJIUIETITUIOB (MOJIEKYJIsipHAsl Macca—
50-70 TeiC. [1), 0Opa3yemas u3 KoJIIarcHa.

XKenatuna oOpaTUMO KOATryIUPYIOMIUNA KOJUIOU], TIOJTydaeMblid U3 GUOPUIISIPHOTO
Oelka KoJTareHa BhIBAPWBAHUEM B BOJIE IIKYPHI )KHBOTHBIX, KOXKH, KOCTEH, XPSIICH WIN
CYXOXXWJIHHA, T. €. Marepuanga, B KOTOPOM COACpKUTCA KoyuareH. Koctu mepen
KUISYCHUEM OOBIYHO CHadajla OOE3KUPHBAIOT, a WX MHUHEPAIbHBIE KOMITOHEHTHI
yaanaT, oOpabarteiBas kuciotoil. Ilkypy, KOXy U CyXOXWIHS NpPOMBIBAIOT U
00pabaThIBaIOT M3BECTHIO, YTOOBI Pa3MATUMTh KOJIJIAreH TEepell €ro MpeBpalieHueM B
xenatuHy. [loiydeHue >KemaTUHBI CXOJHO C TIOJYYeHHEM KJjiesi, HO BbIBAPHMBAHHE B
nporecce €€ MPUTOTOBIIEHUS IJIUTCS HE CTOJb JOJT0 W HE TMPUBOJUT K TMOJTHOU
Jerpajaluy  KoJUlareHa A0 JKUIKUX KOHEYHBIX MPOIYKTOB, TO3TOMY Y IKEITaTHHBI
KEITATHHHUPYIOIIAs CIOCOOHOCTH BBIIIIE, YEM Y KIesl.

[Toutn 20% Beca KelaTUHbI COCTABISAET AMUHOKHUCIIOTA TIUMIUH. Takue OenKoBbIe
MPOIYKTHI, KaK MsICO, OCAHBI TOM aMHUHOKHUCIIOTOM, SIBISIOMIEHCS OJHUM M3 MCTOYHHKOB
DHEPTUU JJISl OPTaHW3Ma, MO3TOMY JKEJATUHY MOKHO CUYHTATh MPEKPACHOW J00aBKOW K
MSACHOMY panuoHy. B kadecTBe 00paTMMO KOarylIHpyIOMEro KOJUIOWJa >KelaTHHA
IpPEIOTBpaIIacT KPUCTAJUTH3AIIMIO0 caxapa; ¢ 3TOH MENbI0 €€ MPUMEHSIOT B KOHIUTEPCKOM
IIPOMBITIUICHHOCTH W MPU M3TOTOBJICHUU MOPOKEHOTO. B MpOM3BOACTBE MOPOKEHOTO €&
UCTIOJIB3YIOT Tak)Ke JUIsl TOTO, YTOOBI YMCHBIIUTH CBEPTHIBAHHWE O€IKa, Ka3euHa,
Omaromapsi yeMy W caM Ka3ewH, W KUp B MOJIOKE Jyd4llle YycBauBaroTcsa. JKemaTuny
N00aBIAIOT BO MHOTHE JOMaliHue Onrofa M B moiydaOpukaTsl TOPTOB W KEKCOB. B



KauecTBe Oenka-MOoAu(PHUKATOpa OHA MOXKET CIYKUTh MPEBOCXOAHBIM PEaKTUBOM IS
OoOHapyXeHHsI HEOOJBIINX KOJIMYECTB TAaHHHUHA.
Ilpakmuueckaa wacmeo

PeaxTusbl u obopynoBanue: 0,5%-i1 pactBop xenatunsl; 0,1 M pacTBop ykcycHOU
kucnotsl; 0,1 M pactBop anerara Hatpus; 96%-i 3TUIIOBBIA CUPT, NPOOUPKH; MEPHBIC
MUNETKYA, JaT4yuK ompeneseHus pPH, XuMUYECKuE CTaKaHBbI,

IIPOMBIBAJIKA, BOJA

muctiuupoBanHas. Kommbrotep. KommbroTepHsiii mHTEpdeiic cOopa maHabix Releon
Lite.

Hucmpykyusa no éblnonnenuro 1adopamopHoil paoomaol:

e B miaTh NpOHYMEPOBAHHBIX MPOOUPOK MPHIIEUTE PACTBOPHl YKCYCHOM KHUCIOTHI U
areTaTa HaTpUs B KOJIMYECTBAX, YKA3aHHBIX B TAOJHIIE.

e [locne dero B Kaxayro npooupky aob6aBbTe o 1 cM3 pacTBopa KeIaTUHBI U XOPOIIO
IIepeMelIanTe.

3. B kaxayro npobupky npubaBbTe 10 4 cM3 ATHUIOBOTO CIIUPTAa M CHOBA MepeMeniaiTe.

4. Yepe3 5-10 MMH TpOCMOTpUTE BCE€ MPOOUPKH U OLEHUTE CTENEHb MYTHOCTH
noJiydeHHbIX cMmeced. pH Hanbosiee MyTHON CMECH COOTBETCTBYET H303JEKTPHUUECKOM
TOYKE YKEJTATHHBI C TTIOMOIIBI0 AaTdanka PH.

Odhopmnenue pesyromamos

Pesynbratel ombita odhopmute B Bujae Tabmuiel. OnpenenuTe H303JICKTPUIECKYI0 TOUKY
KEJIATUHBI.

Peszynvmamur uzmepenuii Hab.1100eHuil

Crenenb
0,5%-i
NI Cocras 5 _ | MyTHOCTH 11O
npoou TUJIOBBIN
oydepnoit pCmMmecu pacTBop S5-6annbHOM
pKH KeATHH CIUPT, CM
cMecH TIKaje
0,1M
0,1 M CH3COOE CH3COONa
1,8 0,2 3,8
1
2 1,4 0,6 4.4
L0 1,0 4,7




0,6 1.4 5,1

1,8 1,8 5,7

KOHmpafleble eonpocwol:

KakoBo CTPOCHUC a-aMHUHOKHCJIOT, HOMCHKJIaATypa aMHHOKHUCIIOT, H3OM€pHH?

Knaccupukanuss a-aMMHOKHCIOT IO XapakTepy OOKOBOro paaukana, (U3HKO-

XUMHUYCCKHUC XAPAKTCPHUCTHKHU OOKOBOM paaukKala. KJ'IaCCI/I(i)I/IKaI_[I/IH a-aMHMHOKHMCJIOT IIO

CITOCOOHOCTH CHUHTC3HUPOBATHCA B OPIraHU3MC.

KakyuM#u KHCJIOTHO-OCHOBHBIMH CBOMCTBAMU O6J'IaIIaIOT a-aMUHOKHUCJIOTHI?

OOmue nytn oOMeHa a-aMUHOKHUCIOT B opraHu3Mme. Peakiuu nekapOOKCUIMPOBAHMS,

TpaHCaAMHUHHUPOBAHUA, OKUCIIUTCIIBHOI'O JC3aMHUHUPOBAHHNA.

Tecmoee 3a0anus:

TpuBnanprHOE Ha3BaHUE 2-aMHHO-3-THIPOCKHIIPOIAHOBON KUCIIOTHI
cepuu;

TUPO3HH;

OKCHIIPOJIVH;

aJIaHUH.
Hasanue amuuokucinorsl H2ZN — (CH2)4 — CHU(NH2) — COOHmo

3amectuTenbHON HoMeHkIaType IUPAC:

2,6-1MaMUHOreKCaHoBass KHCJIOTa;
2,6-TMaMUHOKAIIPOHOBAS;
a,8-IMaMUHOKANPOHOBAS;
1-xap6okcu-1,5-nMaMrUHOTICHTaH.

bokoBoO¥ paaukan aciaparviHOBOM KHUCJIOTHI:

ruaApOGUIBHBINA, TOJSPHBIA, UOHOTCHHBIN, 3apsHKCHHBIA OTPHUIATEIHHO;



® TUAPOYUIBHBINA, MOJSAPHBIA, HOHOTEHHBIN, 3aPSKEHHBIN MOIOKUTEIBHO;
e rupodUILHBIN, TOISIPHBIN, HECMOHOTEHHBIN, He3apsHKECHHBIH;

¢ 1UpO(POOHBIN, HEMOHOTEHHBIM.

¢ bOKOBOM pagvKall aprUHUHA:

® TUAPOMUIBHBIN, TOJISPHBIN, HOHOTCHHBIN, 3apSKEHHBIM OTPULIATEIHHO;
¢ TUAPO(DUIBHBINA, MOJAPHBIA, HOHOTEHHBIN, 3aPSKEHHBIN MOOKUTEIBHO;
e ruIpodUILHBIN, TOISIPHBIM, HECMOHOTEHHBIN, He3apsHKECHHBIN;

e TUIPO(YOOHBIH, HEWOHOTE€HHBIH.
3aganus:
3ananue 1.

CMech TIMIMHA, QJTaHWHA, JIM3WHA, apTHHWHA, CEPUHA W TIYTaMHHOBOW KHCJIOTHI
pazzesnsiim MeToJioM aekTpodopesa npu pH 6.

Onpenenure HampaBiIeHUE JBWKCHHUS aMUHOKUCIOT TMpU  3yekTpodopese, eciu
U302JIEKTPUUECKUE TOUKH ITUX aMHUHOKHUCIIOT COOTBETCTBEHHO paBHBI 3HaUeHUsIM pH: 6,0;
6,0; 9,8; 10,8; 5,7 u 3,2.

Pewenue:

B m303ekTprueckoit Touke (pl-pH) cymmapHsIii 3apsiyi a-aMHHOKHCIIOTHI paBeH HYJi0. B
JAHHBIX YCIIOBUSX TaKO€ COOTHOIICHHUE BBIMOIHSIETCS JIs aJlaHWHA, TJIMIMHA U CEpUHA,
9TH aMHUHOKHCIJIOTHI B DJIEKTPUYECKOM I0JI€ MepeMenaThCs He OyayT.

[Ipu pH > pl mpeobnamaer aHwoHHas (GopMa W aMUHOKHUCIOTa (B JaHHOM Clydae
TIIyTaMUHOBAs KUCJIO0Ta) OyJEeT mepeMenaThCcsi K aHOIYy.

B ciyuae, xorna pH < pl B pacTtBope npeobiianaer katnoHHas (opma, MOITOMY JU3HUH U
aprUHUH OYyIyT MEepeMemaTbcs K KaTomy.

3amganue 2.

JIaHbI TP aMUHOKHUCIIOTHI: aclaparuHoBasi, IU3UH U rauiuuH. OnpeaenuTe, B Kakoil cpele
— KUCIIOHN, HEUTPAIbHON WM MIEJI0YHON — OYIyT HAXOAUTHCS U303JIEKTPUUECKUE TOUKH
ATUX KHUCJIOT MO0 CPAaBHEHHIO C TNIMIIMHOM, JjIsi Kotoporo pl - 6.

PeLueHne:

VY acnaparuHoBoi KUcIOTHI pl OyneT HaxoauThCs B OoJiee KUCIIOHN cpene, YeM y TIUIUHA,
TaK KakK Ui TOJABJICHUS TUCCOIMAIIMM BTOPON KapOOKCWIBHOW TPYMIbI TpeOyeTcs
JOTIOJIHUTENIBHOE KOJIMYECTBO MOHOB H+.

VY musuna pl OyaeT HaxonuThbest B 0oJiee MICIOYHON Cpejie, YeM Y TIIUIMHA, TaK Kak JJis
npeaoTBpanieHus oopazoBanusi BTopol NH3+ rTpynmbl Tpebyercs OMOTHUTEIBHOE
KoJInuecTBO MOHOB OH-.



3amanue s pa3BUTHS QYHKIIMOHATBHOW IPaMOTHOCTH

[ToueMy cBexee MOJIOKO HE CBEPTHIBAETCS MPHU KHUITSTYCHUH, a TIOJKUCIIee CBEPTHIBACTCS?
YTto MOXKHO caenatb, yToObl M30ekKaTh CBOPAYMBAHUS TMOAKUCIIETO MOJOKA?
OTBeT:

[Ipu kuMsYeHUH MOJIOKAa Ka3eWH BCErJa JIEHAaTypUpyeT, HO BBHINAJAeT B OCAJOK TOT[a,
KOr/a JIMIIEH 3apsiia. B cBexkeM MOJIOKE MOJIEKYJIbI Ka3eMHa WMEIOT OTpULIATEIbHBIN
3apan. Modekynbl Ka3eruHa JUIICHBI 3apsaja B KUciaou cpene( T. €. B

KHCJIOM MOJIOKe). CJIe,Z[OBaTeJIBHO, HN302JICKTpHUYICCKAsA TOYKa Ka3CHMHA HAaXOIUTCA B
KHCJION cpeac. HpCI[OTBpaTI/ITL CBCPTBIBAHUEC MOIKHO HYTéM I[O63BJI€HI/I$I COJbI.

Onpedenenue memnepamypol NAAGNEHUA AMUHOKUCIIOM

Teopemuueckaa uacmao

Kaxxoe mHAMBUAYaTbHOE COCIMHEHUE XapaKTEepU3yeTcs: HAOOpOM (PU3UKO- XUMHUYECKHUX
KoHcTaHT. Hanbosee pacnpocTpaHEHHBIMU W3 HUX SIBIISIOTCS TeMIEpaTypa KHUIEHHUS U
IUTABJICHMS], TIOKAa3aTelb MPEIOMIICHHS], TUIOTHOCTb.

Temneparypoil IUIaBIEHHMS CUYMTAIOT HMHTEPBAJI TEMIIEPATyp C MOMEHTA IOSBJICHUS
KUIKOU (ha3bl JO MOMEHTA MOJIHOTO MCUE3HOBEHUs TBEPION (pa3pl. UeM BelecTBO YMILE,
TEM MEHBIIIE WHTEPBAJl TEMIICPaTyphl IUIaBieHUs (kak mnpaBwio, He Oonee 0,5°C).
He3HnaunrtenbHble KOMMYECTBA MPUMECH MPUBOIAT K CUILHOMY CHHMXKEHHMIO TEMIEPaTyphl
maBieHus. PacxokaeHue omnpenensieMoll Temmeparypbl IUIaBICHUS M CIPABOYHOU
BEJIMYMHBI JJI1 YUCTOI'O COEAUHEHUS JTOJKHBI COBIAIATh.

[Ipu HarpeBaHUM BELIECTBA B HEM yCTaHABIMBAETCA TEIUIOBOM OallaHC: CKOPOCTh MOABOIA
TEIUIa B KAKOW-TO MOMEHT CTAHOBUTCSI PABHOW CKOPOCTH €ro paccermBaHus. 110CKOJIbKY
CKOPOCTh MOJBOAA M CKOPOCTb PAaCCEMBAHMS 3aBUCAT OT Pa3sHOCTH TEMIIEPATYp MEXKAY
OOBEKTOM U CpeloWd, TO B COCTOSHHUU TEIUIOBOTO pPAaBHOBECHS Yy BELIECTBa
YCTaHaBJIMBAETCs ompenesi€éHHas Temreparypa. OHa 3aBeIOMO HMXKE, YEM TeMIepaTrypa
IJJAMEHM, 3a CUET PACCEMBAHUS TEIIA.

AMUHOKHUCIIOTBl — O€CLIBETHbIE KPHUCTAJUIMYECKUE BEIIECTBA, PACTBOPUMBIE B BOJIE;

£on 220-315 °C. Beicokass TemmepaTypa IUIaBJICHUS aMUHOKHCIIOTHI CBSI3aHA C TEM,
YTO UX MOJIEKYJIbI UMEIOT CTPYKTYpY IJIaBHbIM 00pa3oM aM(OTepHBIX (ABY3apsiIHbIX)
MOHOB.

JUist BceX aMUHOKHUCIOT HE TMPEACTaBISETCS BO3MOXKHBIM OJIHO3HAYHO (DUKCHUPOBATH
TEeMIIepaTypy IJIaBJIEHUS, MMOCKOIBbKY 3TOT MPOILECC CONPSHKEH C Pa3IOKEHUEM.



Tepmuyeckass necTpykuus gpparMeHTa TIUIMHA HAOMI0JAeTCsl B MHTEpBae TeMIepaTyp,
KaK IpPaBWJIO, B 3aBUCHMOCTM OT 3aMECTUTEIE B paauKale, NPUYEM XapakTep
paaukana BIMSAET Ha CTAAUMHOCTh M CKOPOCTh IPOLECCa Pa3IOKEHHUS.

Ilpakmuueckaa wacmo

Iesb: 1poIEeMOHCTPUPOBATH BOBMOKHOCTA CIUPTOBKH JUIS HATPEBAHUS BELIECTB.
[lepeuenp nmatuvkoB LM(pOBON  J1abOpaTOpUU: JAaTYMK  BBICOKOTEMIIEPATYPHBIN
TEPMOITApHBIH.

JlonoyiHUTENbHOE 000PYAOBAaHUE: ITATUB C 3a)KUMOM; CHUPTOBKA. MaTepuansl U
PEaKTUBBL: CIIUPT ITUIJIOBBIM, aMUHOKHCIIOTHI.

Texnuka 6ezonacnocmu:
e Pabora cBs3aHa C OTKPBITHIM IJJaME€HEM — Oeperurech oxora!

e Tepmormapa mocie u3BICYCHHsSI U3 TNIAMEHHU OCTHIBACT HE Cpa3y — OeperuTecboxora!
e B cnimproBke comepXuTcs roprovasi KHIKOCTb.

e Paborarh B OYKax.

Hucmpykyus K 6blnonHenu1o 1ab6opamopHon paoomol:

B npoOupky HachIIbTe NOPOLIOK TIUIMHA HAa 2-3 CM 10 BBICOTE. 3aKpemnuTe MpoOUpPKY B
JanKe IITaTHBA, @ TEPMOIAPHBIN JAaTYMK TaK, YTOOBI €ro KOHYMK JOXOAMII MOYTH 0 AHA
npoOHMpKU, HO HE Kacajcs HU JHA, HM CTeHOK (puc. 1). OTMmersTe TeMIepatypy
[JIALMHA.

3aXruTe COUPTOBKY M MOCTaBbTE €€ MOJ MPOOUPKY € TIULIUHOM.

HabGnronaiiTe 3a u3BMEHEHHUEM TEMIIEPATYPbI, 3aHOCA PE3YIbTaThl U3MEPEHHUI B TAOJIMILY.
Yepes HekoTOpoe BpeMs IOCIE Hayajga HarpeBaHUsl TeMIepaTypa CTaOWIU3UPYETCs.

ITocne »Toro ocraHoBUTE HarpcBaHUC.

Oo6parure BuuManue! CTaBUTh HArpeTyr0 MNPOOMPKY B TUIACTUKOBBIM INITATUB HENB3S.
HyxHO 1oXkaaThCs €ro OXJaXXICHUS B JIANKE IITAaTUBA.

Pe3ynvmamul uzmepenuii u HaodA100EeHU

Temneparypa Temneparyprmuuaa| TemneparyrnuunHa, Temmeparypariviul
rIMIHa 0e3 yepe3 1 Mun pauepes3m adyepe3S-6 MuH
HarpeBaHus H

AHaJIOTHYHO MMPOBCANTC OIILIT C APYIT'UMU aMHUHOKHUCIIOTAMH, HAIIPUMCD aJIAHWUHOM.

BniBoabI:



Cnenaiite BBIBOJ O TEMIEpaType IMJIABJIECHUS aMUHOKUCTIOT. Yem oHaoOycioBieHa?
KoHTposIbHBIE BONIPOCHI:

e [louemy Ttemmeparypa, OO 3HAYEHUH KOTOPOM YHAETCS HArpeTh BEIIECTBO, HUXKE
TEeMIIepaTyphl IIAMEHH?

e [loueMy HEBO3MOXHO OAHO3HAYHO 3adUKCHPOBATH TEMIIEPATYypy IUIABJICHUS IS
aMUHOKHCIIOT?

3. HMcnonb3ys naHHBIE JIATEpATypbl, CPABHUTE TEMIIEPATyphl IUIABICHUSA 3AMEHUMBIX H
HE3aMEHHMMBIX aMHUHOKHUCJIOT.

Jlabopamopnaa paboma 4
Bnuanue memnepamypel na ceoiicmea 6e1Ko6
Teopernyeckas yacTtb

OOmuM  CBOWCTBOM  a-aMUHOKMCJIOT — SIBJISIETCSL  IPOILIECC  MOJMKOHJCHCAIUU,
MPUBOJIAIINNA K 00pa3oBaHUIO MEeNTUA0B. B pesynbrare 310l peakiuu GOpMUPYIOTCS
aMUJIHBIC CBSA3M MO MECTY B3aUMOJICHCTBHUS KapOOKCHUJIBLHOM TPyNIbl OJHOM a-
AMUHOKHCJIOTBl ¥ AMUHOTPYIMIIBI JIPYrOM a—aMHUHOKHUCIOTH. B mentuagax 3Tta CBs3b
HAa3bIBACTCS NENTUIHOMN CBA3BIO B COCTABE NMENTUAHON TPYIIIBL.

Hazpanus  mentupoB  CTposTCA  OYyTEM  MOCIEAOBATEIIBHOTO  NEPEYUCICHUS
AMUHOKHUCJIOTHBIX OCTaTKOB, HauuHas ¢ N-KkoHIla, ¢ go0OaBieHueM cyddukca -ui, Kpome
nocyieiHel C-KOHIIEBOM aMHUHOKHCIIOTBI, 1711 KOTOPOM COXpaHsieTCs €€ MOJIHOE Ha3BAHUE.
JInst octaTka acmapariHOBOW KHMCJIOTBI UCIIOJIB3YETCSl Ha3BaHUE aclapTuil.

VYcTaHOBIEHO, YTO JJIsi KaXJ0ro Oeika XapakTepHa TOJbKO OJHA MPOCTPAHCTBEHHAs
CTPYKTypa, B KOTOpPOW OH CTaOWJIEH W TMPOSBISET OMOJIOTHYECKYI0 aKTUBHOCTh. JTa
CTPYKTypa HOCHT Ha3BaHWC HATHUBHOW KoHbopmaimu Oenka. V3MeHeHWe HaTHBHOM

KoHpopMaluu Oelika, COMPOBOXKJAIOIIEECS] MOTEPEH XapaKTEpHBIX IJIsi HEro CBOMCTB:
pPacTBOPUMOCTH, OMOJIOTUYECKOW AKTHUBHOCTH, 3JEKTPOPOPETUUYECKON MOJABHXKHOCTU U
Ip., Ha3bIBAETCS JeHaTypauuen. Jlenatypanuns, Kak MpaBuiio, 3aTParuBacT Y€TBEPTUUHYIO,
TPETUYHYI0O W YACTHYHO BTOPUYHYIO CTPYKTYpbl OEIKOBOM MOJIEKYJIbl M  HE
COTIPOBOXAAETCA KAaKUMHU-THOO H3MEHEHUSIMH TEPBUYHOM CTPYKTYpbl. JleHarypauuio
MOTYT BBI3BIBATH Pa3IMuYHble (PU3NYECKUE U XUMHUYECKUE (DAKTOPBI: BBICOKAS

TeMIIepaTypa, MEXaHUYECKUE BO3JACHUCTBUSA, IACUCTBUE HOHU3BUPYIOIMX U3JIyYECHUH,
o0paboTKa yJbTPa3ByKOM, IEHCTBHE OpPraHUYECKMMU pPACTBOPUTEISIMU, PpPacTBOpaMu
KHUCJIOT, LIEJIOYEH, COJIEU TSKENBIX METAIUIOB. [IpumMepoM TEIIOBOM eHATypauud MOXKET
CIly>)KUTb CBEpTHIBaHHE Oenka mpu Bapke sull. JleHarypauuss O€JIKOB MPOUCXOIUT B
KeIlyJIKe, TJIe UMEETCs] CHJIbHOKHUCIAs Cpelia U 3TO CIIOCOOCTBYET PacCIIETJICHUIO OEJIKOB
nporeonuTHueckumu  ¢epmentamu. [lo Mepe crapeHuss opraHu3Ma IPOUCXOAUT



MOCTETICHHAs, XOTSI W 4YPE3BBIYAiHO MEJUICHHAs, JAeHATypalus OCIKOB M CHUIKEHUE HX
ruapobuiabHOoCTH. [Ipu ompenenéHHbIX YCIOBUAX JIEHATYPUPOBAHHBIM OEIOK MOKHO
YaCTUYHO WJIU MOJIHOCTBHIO BEPHYTh K UCXOJJHOMY HATUBHOMY COCTOSIHUIO. Takoi mpoiiecc
Ha3bIBAETCS pEHATYpaIMe, a OeJIOK — peHATypUPO- BAHHBIM. JTOT MPOLECC MPOUCXOIUT
CaMONPOMU3BOJIBHO NPHU 3HAaYEHUAX PH u Temmneparypsl, 00eCeUnBaOIUX CTAOUIBHOCTh
HaTUBHOW (opMbl. PeHarypamuio OOBIYHO MPOBOMAT B MSTKUX YCIOBHUSAX, MEJICHHO
CHHMas BO3JICVICTBHUE.

OO6byHO JeHaTypauus Oejka HaOmogaeTcs in  vitro, NpU BO3JICUCTBHHM Ha HETo
AHOMAJIBHOW TeMIlepaTypbl WM JAeHarypaHTa moueBHHbl, H+ wnam OH wuonoB (T. e.
aHomaimpHOro PH) m 1. m.) OnHako pacman TBEPIOW CTPYKTYphl Oeika W 3aTeM eé
MOBTOpHAsI CaMOOPTaHU3AIIMsI TIPOUCXOIUT U B )KUBOM KIIETKE YTO UTPAET BAXKHYIO POJIb,
HaAIpUMEp B IIPoLIecce TPaHCIOPTa OEIKOB Yyepe3 MeMOpaHsbl.

B untepaiie remnepatyp, npubiusutenbHo oT 0 10 40 °C, pacTBOPpUMOCTH OOJIBIITMHCTBA
OCJIKOB BO3pacTaeT C MOBBINICHHEM Temreparypbl. [lpu TemrepaTypax, IpeBBIMIAOIINX
40-50°C, OOJBIIMHCTBO OCIKOB yTpauynuBaeT CTaOMIIBHOCTh, HAYMHACTCS WX
JeHATypalKs, COMPOBOKAAIOMIASICS OOBIYHO PE3KUM CHIDKEHHUEM PAaCTBOPHUMOCTH.
[IpakTruueckas 4acTb

Ileny: poaEeMOHCTPUPOBATH MPOIIECC ACHATYpaluu Oeika.

[lepeyenr naTunkoB HUQPPOBOM JIabopaTOpuM: JATUUK TEMIIEpaTyphbl (IUIATUHOBBIN).
JlonoaHUTENbHOE 000PYIOBaHKE: IITATHB C 32)KUMOM; CIIUPTOBKA.
Marepuanbl 1 peaKTHBBI: PACTBOp SIMYHOTO OeIKa.

Texnuka be3onacnocmu:

o PaboTa cBsi3aHa ¢ OTKPBITHIM IUIAMEHEM — Oeperurech oxora!

o JlaTuuK Temmeparypbl IOCJIE€ HW3BJICYEHHS W3 IUIAMEHH OCTBIBAET HE Cpasy
Oeperurech oxora!

o B cniupTOBKE CONEPKUTCS TOprovast KUIKOCTb.

o PaboTaTh B oukax.

HucmpyKkuus K 6bINOJHEHUIO 1A00PAMOPHON padombl:

B 4 npobupku nomecture no 0,5 mu pacTBopa sUYHOTO Oeyika. 3akpenure NpoOUpKy B
JIarKe MITaTUBa, a IaTYMK TeMIepaTyphl Tak, YTOObl €ro KOHYHMK JOXOAMJI MOYTH 0 JIHA
npoOMpKH, HO HE Kacajcs HHM JgHa, HU CTeHOK (puc. 1). OTMeThbTe

TEeMIlepaTypy pacTtBopa suyHOro Oenka. [IpuroroBieHHBIM  pacTBOp  JIOJKEH
peIBapUTEIBLHO OBITH OXJIAXKIEH.



3aXTuTe CIUPTOBKY U TMOCTaBbTe €€ MOA TPOOUPKY C PacTBOPOM SIMYHOTO Oerka.
HaGnronaiiTe 3a u3MeHeHUEM TeMIlepaTypbl, 0COOEHHO BHUMaTeNbHO nocie 50 °C, 3aHocs
pe3ynbTaThl U3MEPEHUI B TaOIHILY.

Yepesz 1-2 MuH OCTaHOBUTE HArpeBaHUE.

PactBOp oxnagute u pactBopute B Boje. CaenaiiTe BBIBOJI.

Oo6parutre BHuManue! CTaBUTh HArpeTyr0 NPOOUPKY B IUJIACTUKOBBINA IITATHB HEJB3S.
HyXxHO nonaTecsl €€ OXJIaXKAEHUs B JIANKE IITaTUBA.
Jl7is cpaBHEHHSI MPOBEIUTE OMBIT C U30JIATOM PACTUTEIBHOTO OeiKa.

Peszynomamul uzmepenuii Had1100eHuil

Temneparypa Bpewms
HarpeBaHus HACTYTUICHUSA
JICHATypaIuu

PactBop sstmuHOrO O€ika

H3omsr pPaCTUTCIILHOT'O Ocka

(ropoxoBoro)

KonTpo/abHbIEe BONPOCHI:

e Kakue n3MeHeHUs NPOUCXOAIT B CTPYKType Oeika mpu HarpeBaHuu? MeHsercs iu
€ro nepBUYHas CTpyKTypa?
e Kak Ha3pIBaeTCsl MpoOLECC CBEPThIBAaHUS OEIKOB?

e JloueMy cBepHYBIIHMICS OENOK HE pacTBOpsiETCS B BOJAE?

3aganue:
[Ipuneiite kK SMUYHOMY O€JIKY CIIUPT WA kucioTy. Uto Habmonaere npu00aBiieHUN
K OCJIKy CIpTa U KUCIIOTHI?
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