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OcHamienne 0011e00pa30BaTeIbHBIX  IIIKOJI COBPEMEHHBIM aHAJIOTOBBIM W IHU(PPOBHIM
000pyZIOBaHUEM SIBIIECTCS MaTepHaabHON 0a30i peanuzanuu (eaepaibHBIX TOCYAAPCTBEHHBIX
o0pa30BaTeNbHbIX CTaHAAPTOB. JTO OTKPHIBAET HOBBIE BO3MOXHOCTH B YPOUHOM U BHEYPOUYHOM,
BHEKJIACCHOW  NIEATENIPHOCTH W  SABISETCS  HEOTHhEMIIEMBIM  YCIOBHEM  (OPMHPOBAHUS
BBICOKOTEXHOJIOTUYHOM Cpeibl HIKOJIbI, 6€3 KOTOPOM CII0KHO MPEACTaBUTh HE TOJIBKO MPO(UIBLHOE
oOy4eHHre, HO M COBPEMEHHBIM 0Opa3oBaTeIbHBIN Tpoliecc B 1enoM Vcnonb3oBanue ydeOHOTO
000pyI0BaHUS CTAHOBUTCS CPEICTBOM 00ECIIEUEHHS 3TOTO B3aUMOICHCTBHL.

B ocHOBY Kypca BHEYpOUHOI AESATETLHOCTH 3aJI0’)KEHO TPUMEHEHHE HU(PPOBBIX JIAOOpaTOpuit
HOBOro mokojeHus: neHtpa «Touku Pocra», kOTOpbIe MO3BONAT JOOUTHCS BBICOKOTO YpPOBHS
YCBOGHHSI 3HaHHMH, (HOpPMUpPOBaHMS TNPAKTHUYECKUX HABBIKOB OHOJOTHYECKUX HCCIIEIOBAHUH,
YCTOMUYMBOTO pocTa MO3HABATEIBHOTO MHTEPECa IKOJBHUKOB M, KaK CJIEJCTBUE BHICOKOTO YPOBHS
y4eOHOW MOTHBAIIHH.

Hcnonws3zoBanne obGopynoBanus 1eHTpa «Touku Pocray mpu peanmzanmu JaHHOTO Kypca
MO3BOJISIET CO3/1aTh YCIIOBUSI:

LI 6)¢ pacIIUpeHusl COJEp’KaHUs IIKOJIBHOTO  OHOJOTHYECKOTO o0pa3oBaHMUs;

* I TIOBBIIIEHUS TI03HABAaTEIbHOW AaKTHUBHOCTH OOYYAIOIIKUXCS B €CTECTBEHHO-HAay4HOI
obnacTy;

* JUIA Pa3BUTHS JIMYHOCTH pebOeHKa B TMporecce OoO0ydeHUs OHOJIOTHH, €r0 CIIOCOOHOCTEH,

dbopMHpOBaHHA M YAOBJIETBOPEHHS COLMAIBHO 3HAUYMMBIX HHTEPECOB U MOTPEOHOCTEH;

* s paboThI ¢ 01apEHHBIMU IIKOJIbHUKAMU, OPTaHU3aLMU UX PA3BUTHS B PA3IMUHBIX 0071aCTIX
00pa3oBaTeNbHON, TBOPUECKOHN EATEIBHOCTH.

OfHUM U3 OCHOBHBIX HPUHIMIIOB MOCTPOSHHS 3JEKTHBHOTO Kypca SBISETCS MPUHLUI
JOCTYITHOCTH. OKCHEpUMEHTAIbHbIE JaHHbIC, MOJIyY€HHbIE Yy4YalllUMHUCS TpPHU BbINOJIHEHUU
KOJMYECTBEHHBIX OIBITOB, MO3BOJSIOT YYallUMCS CaAMOCTOSITENIbHO JI€JIaTh BBIBOJBI, BBISABIIATH
3akoHOMepHOCTH. [101X 011, 3aI0)KEHHBIE B CO/IEpPIKaHUE Kypca, CO3al0T, HEOOXOAMMBbIE YCIOBUS
JUIS CHUCTEMHOTO YCBOEHHUS Y4YalllUMHUCS OCHOB HayKW, AJisi OOECleueHus pa3BUBAIOLIETO U
BOCIIUTBHIBAIOLIETO BO3JEHCTBHS OOy4eHHUS Ha JIMYHOCTH yuamierocs. dopMmupyemble 3HAHUS
JOJKHBI CTaTh OCHOBO cHCTEMBI YOEXKACHHH HIKOJIbHUKA, SAPOM €r0 HayYHOTO MUPOBO33PEHHSL.

IIpumensiemoe odopynosanue nenrpa «Touka PocTa»

Lun¢ppoBasi (kKomMnblOTepHasi) JabopaTopusi — KOMIUIEKT Yy4eOHOro 0oOOpyZOBaHMUS,
BKJTFOYAIONTUH W3MEPUTEIbHBIN OJIOK, MHTEep(hEc KOTOPOro MO3BOJISIET O00ECIeYrBaTh CBSI3b C
perucTpaTopoM JaHHBIX, U HA0Op [JAaTYMKOB, PETHUCTPUPYIOLIUX 3HAYECHUS PaA3IUYHBIX
(U3NUECKUX BETUYMH.

IIporpammuoe obecneuenne Releon Lite (ITO Releon) — mnporpammuoe obecreueHue,
MOCTaBJIsieMOe B cocTaBe HUGPOBON Jaboparopum, obOecrmeunBaiomee padoTy TaTIYMKOB,
COXpaHEHHE U MEPBUUHYIO 00pabOTKY MOTYYEHHBIX TaHHBIX.

MyabTUAATYHK — HUPPOBOM JAaTUYMK, MO3BOJISIONINI BECTU OJTHOBPEMEHHO YUYET HECKOJIBKUX
MOKa3aTelne OKpYXKarIIed cpeasl M (PU3MOIOTHYSCKUX MOKa3aTelnel OpraHm3Ma 4YelloBeKa.
MoHnoaaT4yuk — nu¢pOBOH JTaTUMK, MTO3BOJISIONIMA BECTH OJJHOBPEMEHHO YUYET TOJIBKO OJTHOTO
MOKa3aTeNsl OKpYXKalomel cpeapl Wiu (U3MOJIOTHYECKOTO TOKa3aTeNiss OpraHu3Ma dYellOBeKa.
Perucrparop JaHHBIX — D3JEKTPOHHOE YCTPOWCTBO (MHTEpaKTUBHAS JIOCKA, MEPCOHATBHBINA
KOMITBIOTEP, HOYTOYK, TIJIAaHIIET, MOOMIBHBIN TenedoH) moaaepxupatomniue padoty 10



Releon.

JlorupoBanue — pexxuM padboThl UGPOBOI TabopaTOprr, IPH KOTOPOM JaT4YHK padoTaeT 6e3
perucTpaTopa JaHHBIX, C BO3MOXKHOCTBIO IMOCIEAYIOIIEH 3arpy3Ku pe3ysbTaTOB U3MEPEHUIl B
NaMsTh PETUCTPATOPa JaHHBIX.

CBsi3ka JaTYMKOB — pPEKUM paboThl IUPPOBON NabOpaTOpHH, NMPH KOTOPOM Ha SKpaHe
perucTparopa AaHHBIX Tpadudecku oToOpakaeTcss paboTa OJTHOBPEMEHHO [BYX M 0Oojee
MOJIKJIFOUEHHBIX IU(PPOBBIX JATYUKOB.

I[InanupyeMble pe3yJbTaThl Kypca
OcBoeHHE Kypca BHEYPOUHOM JEATEIbHOCTH «3aHUMarenbHass  OWOJOTHUS» C

UCIOJIb30BaHUEM O0OpymoBaHUsl IeHTpa «Touku pocTa»» Ha YpOBHE CpPEIHETO ob1ero

o0pa30BaHMs TOJDKHO 00eCTIeYnBaTh JOCTHKEHHUE CICAYIONINX MTPEIMETHBIX, METAIPEIMETHBIX U

JUYHOCTHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpenmeTHbIe pe3yJibTaThI

[IpenmeTHbie pe3ynbTaThl 00yYeHHsI OMOJIOTHU JOJKHBI 00eCTIeYnBaTh:

* ¢dopMUpOBaHNE IEHHOCTHOTO OTHOIIEHUS K KMBOW MPUPOAE, K COOCTBEHHOMY OpTraHU3MY;
MOHUMaHUE poyid Ouosiorud B (OPMHUPOBAHMU  COBPEMEHHOIl  €CTeCTBEHHOHAYYHOMU
KapTUHBI MUDA;

* yYMEHUE MPUMEHSITh CUCTEMY OHOJIOTUYECKUX 3HAHUI: PAaCKpbIBaTh CYIIHOCTb >KHMBOTO,
HA3bIBaTh OTIUYUS JKUBOTO OT HEXHBOTO, MEPEUUCIATh OCHOBHBIE 3aKOHOMEPHOCTH
opranuzanuy, (QYHKIMOHHUPOBAHUS OOBEKTOB, SBIEHUM, IPOLIECCOB >KUBOW IPUPOJIBI,
ABOJIIOIIMOHHOTO PA3BUTHS OPTraHMYECKOTO MUPA B €ro €AMHCTBE C HEXKUBOU MIPUPOJION;

* chOpMUPOBAHHOCTh NPEJCTABICHUNH O COBPEMEHHOH TEOPUU OHBOJIOLIMU M OCHOBHBIX
CBUJICTEIHCTBAX YBOJIIOIIHH;

*  BJIaJICHUE OCHOBAMU MOHATUWHOTO ammapaTa ¥ HAYYHOTO sI3bIKa OMOJIOTHH: MUCIOJB30BaHUE
M3YYEHHBIX TEPMHUHOB, MOHITUH, TEOPHH, 3aKOHOB M 3aKOHOMEPHOCTEH I OOBSICHEHUS
Ha0II0JTaeMBIX OMOJIOTHYECKUX O0BEKTOB, SIBIICHUN U MTPOIIECCOB;

* TIOHMMaHuE CrocO0OB MOJyYyeHUs: OMOJIOTMYECKUX 3HAHUMN; HAJIWYME ONbITa UCIOIb30BaHUS
METOJIOB OHMOJIOTHH C LEIbI0 W3YYCHUS JKUBBIX OOBEKTOB, OMOJOTHMYECKUX SIBJICHUA H
MPOLIECCOB: HAOJIO/IEHNE, OMHUCAHKUE, MPOBEACHUE HECIIOKHBIX OMOJIOTMYECKHUX OIBITOB U
HKCIIEPUMEHTOB, B TOM YHCJIE€ C HCIOJB30BAaHHEM aHAJOTOBBIX M IIM(POBBIX MPUOOPOB U
WHCTPYMEHTOB;

* YMEHHUE XapaKTepH30BaTh OCHOBHBIE I'PYIIIbI OPraHU3MOB B CHCTEME OPraHMYECKOTo Mupa (B
TOM YHCII€ BHUPYCHI, OaKTEpHUH, PACTCHHS, T'PHUOBI, >KUBOTHBIC): CTPOCHHUE, MPOIECCHI
KHU3HEICATENIbHOCTH, UX MIPOUCXOXKACHHE, 3HAYCHHE B IPUPOJE U KU3IHU YEIOBEKA;

* yMeHHE OOBSICHATH TIOJOXKECHHE YEJIOBEKa B CHCTEME OpPraHMYeCKOro MHpa, €ro
MIPOUCXOXKACHNE, CXOACTBA U OTJINYHNS YeJIOBEKa OT )KMBOTHBIX, XapaKTEPU30BaTh CTPOCHHE U
MIPOLIECCHI KUZHEEATEIILHOCTH OpPraHu3Ma YelI0OBEKa, €ro MPUCIIOCOOICHHOCTh K PA3IMYHBIM
HKOJIOTHYECKUM (haKTOpaM;

* yYMEHHE HCIOJIb30BaTh MPUOOPETCHHBIC 3HAHWS W HABBIKU JUISI 3JOPOBOIO 00pasa >KU3HH,
cOamaHCUPOBAHHOTO MUTAHUS U (PU3MUECKON aKTUBHOCTHU; HETIPUSATHE BPEIHBIX MPUBHIYEK U
3aBUCHMOCTEH; YMEHHUE MPOTHBOJCHCTBOBATh JDKEHAYYHBIM MAHUIYIAIHUSIM B 00JIacTH
3/10pOBbBS;

* yYMEHHE OIHUCHIBaTh KJIETKH, TKAHW, OPTaHbl, CHUCTEMBbl OpPraHOB U XapaKTEPU30BATh
BayKHEiIIMe OMOJIOTHYECKHE MPOLIECCHl B OpraHU3Max pacTeHH, )KUBOTHBIX U YEJIOBEKa;

* chOpMUPOBAHHOCTH MPEACTABICHUI O B3aMMOCBS3H HACJIEIOBAaHUS TTOTOMCTBOM IPHU3HAKOB
OT POAMTENHCKUX (OPM C OpraHu3alMed KIeTKH, HaJlu4YMeM B HEHW XpOMOCOM  Kak



HOCHUTEJICH HACIIeCTBEHHOW MH(OPMAIUU, 00 OCHOBHBIX 3aKOHOMEPHOCTSIX HACJICIOBaHUS
MPU3HAKOB;

c(hOpPMHUPOBAHHOCTD MIPEICTABJICHUN 00 OCHOBHBIX (haKTOpax OKPYKAIOIIEH Cpeibl, UX POJIU B
KHU3HECATSIILHOCTH U HBOJIOIUY OPTAaHU3MOB; TIPECTaBIEHHE 00 aHTPOTIOTEHHOM (haKTOPE;
* chOpMHPOBAHHOCTh TPEJICTABICHUM 00 IKOCHCTEMax M 3HAYeHUH OuopaszHooOpasus; o
TJI00ATBHBIX AKOJIOTHUECKUX MpoOJieMaxX, CTOSIIUX Tepe]] YeJIOBEUEeCTBOM M Crocobax ux
MIPEOIOJICHHS,

YMEHHE peliaTh y4eOHbIe 3a/ladil OMOJOTUYECKOTO CONEp)KaHWs, B TOM YHCIIC BBISBIIATH
NPUYMHHO-CJICICTBCHHBIC CBSI3M, TMPOBOAMWTH pAcYeThl, JIENaTh BBIBOJBI Ha OCHOBAaHUHU
MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE CO37aBaTh M MPHUMEHITH CIOBECHbIE M TpaduyecKue MOIEIU i OOBSICHEHUS
CTPOCHUS )KUBBIX CHCTEM, SIBJICHHI U MPOIIECCOB )KUBOH MPUPOJIBI;

MOHMMAaHKE BKJIaJ]a POCCHICKUX U 3apYOCIKHBIX YUEHBIX B Pa3BUTHE OMOIOTUUECKUX

HayYK;

BJIaJICHUE HaBBIKAMHU paboThl ¢ WHpOpMaIel OHOJOTHYECKOTO COACpP)KaHUsI, TPEICTaB-
JICHHOH B pa3HOi ¢opme (B BHJE TEKCTa, TAOMUYHBIX JaHHBIX, CXeM, Ipa)UKOB, TUArpamMM,
MojIelel, n300pakeHui ), KpUTHIECKOTO aHaIn3a HH(pOpMAIUK U OIIEHKH €€ JOCTOBEPHOCTH;
* YMEHHE TUIAHUPOBATh 0] PyKOBOJACTBOM HACTaBHMKA U MPOBOAUTH y4eOHOE UCCIICIOBaHHE
WJIU TIPOEKTHYIO paboTy B 00JacTH OUOJIOTHH; C yU€TOM HAMEYCHHOU 1eau PopMyIUpoBaTh
npoOyeMy, THIIOTE3Y, CTaBHTh 3a/la4yM, BBHIOMPATh aJeKBAaTHBIC METOMABI I WX DPEUICHU,
(GhOopMyIHPOBaTh BEIBOJIBI; ITyOJIMYHO MPEACTABIATEH OTyYEeHHBIC PE3YyIbTAThI;

YMEHHE UHTETPUPOBATH OMOIOTHYECKUE 3HAHUS CO 3HAHUSMU APYTUX YIeOHBIX IPEIMETOB;
C(OPMHPOBAHHOCTh OCHOB JKOJIOTUYECKOW TPAMOTHOCTH: OCO3HAHHUE HEOOXOIUMOCTH
JeWCTBUH MO COXpaHEHHUIO OMOpa3zHOO0pa3us U OXpaHe MPUPOJHBIX IKOCHCTEM, COXPAHEHUIO
U YKPEIUICHUIO 370pOBbSl 4YEJOBEKa; yMEHHE BbIOMpaTh IIeJieBbleé  YCTAaHOBKH B
CBOWX JICUCTBHUSX M IOCTYNKAaX MO OTHONICHWIO K >KMBOH NPUPOZIE, CBOEMY 30POBBIO H
3JI0POBBIO OKPY/KAIOIIHUX.

MeTtanpeaMeTHbIe pPe3yJabTAThI

YHuBepcajibHbIe O3HABATEIbHBIE 1eiiCTBUS

Ba3oBble JJornuyeckue aeiicTBUA:

BBISIBIIAITh W XapaKTEPH30BaTh CYIIECCTBEHHbIE TPU3HAKA OMOJOTHUECKUX OOBEKTOB
(sB7EHUI); * YCTaHABIMBATh CYIICCTBEHHBIM MPHU3HAK KIACCH(UKAIIUU OHUOIOTHUECKUX
00BEKTOB, OCHOBAaHUS JUIsl 0000IICHUS U CPAaBHEHUSI, KPUTEPUU IIPOBOAMMOTO aHAIIN3A;

C yd4€ToM TMPEAJIOKEHHON OHOJOTMYECKOW 3ajauyd  BBISIBIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHUS] B pacCMaTpUBaEMBIX (akTax W HAOTIOJACHUSX; MpeiaraTh KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN 1 MPOTUBOPEUHI;

BBISBJIATH 1eUINTH HHOOPMALIUU, JAHHBIX, HEOOXOJUMBIX JIJISl pELICHHSI TOCTABICHHOM

3a7a4u;

BBIABIITE TPUYHUHHO-CICACTBCHHBIC CBA3W IIPU HU3YUYCHHUU 6I/IO.HOI‘I/I‘ICCKI/IX SIBICHUU H"
MPOIIECCOB; JIeNaTh BBIBOABI C HCIOJIB30BAaHMEM JCAYKTUBHBIX W  HHIYKTHBHBIX
YMO3aKIIOYCHNUH, YMO3aKIIOUCHUH 110 aHAJIOTHH, (POPMYITHPOBATH TUTIOTE3bI O B3aUMOCBSI3SIX;
CaMOCTOATENILHO BBIOMPATH CIIOCO0 perieHust yueOHO OMOoIorndecKoi 3a1aun (CpaBHUBATh
HECKOJIbKO  BAapMAHTOB pEIIeHUs, BbIOMpaTh HauOojee MOAXOMAMMN ¢  yd4érom
CaMOCTOSITEITLHO BBIJICIICHHBIX KpUTepreB). bazoBbie ncciiefoBaTeIbcKue 1eiCTBUS:
HCIIOJIb30BATh BOIIPOCHI KaK HCCHGI[OB&TGHBCKI/Iﬁ HHCTPYMCHT ITO3HAHUS,

(dbopMyIHpoBaTh BONPOCH], (UKCUPYIOIIKME pPa3pblB MEXKIY PpEalTbHbIM M KeJaTeIbHBIM
COCTOSIHUCM CUTYyAllHuHu, O6’beKTa, " CaMOCTOATCIIbHO YCTAHABJIMBATb HCKOMOC U JAHHOC,



dbopMHUpOBaTh THUIOTE3y 00 HMCTUHHOCTH COOCTBEHHBIX CYXKIECHUW W CYXICHUN ApPYTUX,
apryMEHTHUPOBATH CBOIO MO3UIUIO, MHCHHE,

MPOBOAUTH MO CAMOCTOSITENIbHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIM OMOIOTMYECKHiA
AKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAaHHE TI0 YCTAHOBICHUIO OCOOEHHOCTEH OMOIOTHYECKOTO
o0BbEKTa H3y4eHUs, MPUUMHHO-CIEACTBEHHBIX CBA3€H M 3aBUCHUMOCTEH OMOJOTMYECKUX
00BEKTOB MEXKIY COOOM;

OLICHUBATh TPUMEHUMOCTb M JOCTOBEPHOCTh WH(GOpMAIlMU, TOIY4YEHHOH B XOHe
OHMOJIOTMYECKOT0 UCCIIeIOBaHUS (IKCIIEPHUMEHTA);

CaMOCTOSITENTLHO (DOpPMYITHpPOBaTH OOOOIIEHUS U BBIBOJABI MO pPE3yIbTaTaM MPOBEAEHHOTO
HaONIO/IEHUs, ONBITA, WCCIIENOBAaHUS, BIAJAETh HHCTPYMEHTAMU OLIEHKH JOCTOBEPHOCTH
MOJIYYEHHBIX BBIBOJIOB M O0OOIICHMIA;

MPOrHO3UPOBATh BO3MOXKHOE JalbHeIee pa3BUTHE OWOJIOTUYECKUX IMPOLECCOB M HX
MOCITICACTBYS B aHAIOTUYHBIX MIIM CXOIHBIX CUTYAIIHSX, & TAKXKE BBIBUTATD MPEATIOIO0KCHUS
00 WX pa3BUTHUH B HOBBIX YCIOBHUSAX M KOHTEKcTax. Padora ¢ mudopmainueii:

MPUMEHSITh Pa3IMYHbIE METOJNIbI, MHCTPYMEHTHI M 3alpochl TpPU TOUCKE U OTOOpe
Ouo0rnueckoi MH(GOPMAIMK WK TaHHBIX U3 HCTOYHUKOB C YUETOM MPEATIOKEHHOM yueOHOM
OHOJIOTMYECKO 3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETUPOBATH OMOJOTHYECKYIO
nH(OPMALIHIO Pa3INYHbIX BUIOB U (HOPM MpeICcTaBICHHUS;

HAXOJUTh CXOJHBIC apTYMEHTHI (ITOATBEPIKIAOIINE UITH OTIPOBEPTAIOIINE OJTHY U TY K€ UJICIO,
BEPCHIO) B PA3IUYHbBIX HH()OPMALIMOHHBIX HCTOYHUKAX;

CaMOCTOSITENIbHO ~ BBIOMpAaTh ONTUMAIBHYIO (QOpMY TpeAcTaBiIeHUs UHPOpMALUU U
WUTIOCTPUPOBATH PelllaeMble 33a/1a4H HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOU rpadukoi
M UX KOMOHHAIUAMHU,

OLICHUBATh HAAEKHOCTH OHMOJOTHMYECKOH HHPOPMAIMH IO KPUTEPHUSIM, MPEIIOKCHHBIM
YUUTEIEM UITU CPOPMYITUPOBAHHBIM CAMOCTOSTEILHO;

3¢ HEKTUBHO 3alIOMUHATh U CHCTEMAaTU3UPOBATh HH(POPMAITHIO;

OBJIAJICTh ~ CHUCTEMON  YHUBEPCAIbHBIX  TO3HABAaTEIbHBIX JCHCTBUH  oOecredynBaeT
c(hOpPMUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB 00YJAFOIIIUXCSI.

YHuBepcajibHble KOMMYHHMKATHBHbBIE 1efiCTBUS
Oo0menne:

BOCIIPUHMMATh U (POPMYJIMPOBATh CYXAEHUS, BbIpaXKaTh SMOLUHU B IPOLECCE BBIMOIHEHUS
MPAKTUYECKUX U Ja0OpaTOpHBIX padoT; BeIpakaTh ceOsi (CBOIO TOUKY 3pEHHS) B YCTHBIX U
IUCbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBA OOIIECHUS, TOHUMATh 3HAYEHUE COLIMAIbHBIX 3HAKOB,
3HATh U Paclo3HaBaTh MPEANOCHIIKY KOHGIUKTHBIX CUTYAI U cMATYaTh KOH(IJIUKTHL, BECTH
MIEPErOBOPHI;

[IOHMMaTh HaMEpPEHUs JPYTUX, MPOSBIATh YBaKUTEIBHOE OTHOLIECHHE K COOECETHUKY U B
KOPPEeKTHOH Gopme (HOopMyIHpPOBATH CBOU BO3PAKECHHUS;

B XOJ€ JuaJora W/WiIM AMCKYCCHM 33/aBaTh BOIPOCHl IO CYIIECTBY 0OCYXIaeMoit
OMOJIOrNYEeCKOl TEMBI U BBICKA3bIBaTh UJ/I€U, HALIEJICHHbIE HA pellIeHHe ONOJIOrNYeCKOM 3a1a4un
U TIoIepKaHue 0JIaroKenaTeIbHOCTH OOIICHUS;

COIIOCTABIISATh CBOU CYXJIEHUS C CYXKAECHUSAMH JPYTUX YYaCTHUKOB AMAIOra, OOHapyXHUBaTh
pas3nuyme U CXOJCTBO MO3ULINH;

NyOJIMYHO  MpPEJCTABIATh  Pe3yibTaTbl  BBINOJHEHHOIO  OMOJIOIMYECKOrO  OMbITa
(3KCTIEpUMEHTAa, UCCIIeIOBAHMUS, IPOEKTA);

CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4€TOM 3a7ad TNpe3eHTalud |
0COOEHHOCTEH ayIUTOPUH U B COOTBETCTBUH C HUIM COCTABJISITh YCTHBIE U MIMCbMEHHBIE TEKCTHI



C HCHOJb30BaHHMEM WIIIIOCTPATUBHBIX  MarepuaioB. CoBMecTHAasl [1esiTeJIbHOCTH
(coTpyaHHYeCTBO):

MOHUMAaTh W HUCIOJb30BaTh MPEHMMYILECTBa KOMaHAHONW M HMHIWBUIYyaJbHOU pabOThHl mpH
pelIeHMH KOHKPETHOW Ouosnoruyeckoid mpoOieMbl, OOOCHOBBIBATH HEOOXOAUMOCTH
MIPUMEHEHHUsI TPYNIOBBIX (OPM B3aMMOJCUCTBHUS TMPU PEUICHUU TOCTaBJICHHON y4eOHOU
3a/1a4u;

IPUHUMATh 1€JIb COBMECTHOM JEATENbHOCTH, KOJUICKTHBHO CTPOUThH JEHCTBHA MO €&
JOCTIDKEHHUIO: PACHpPENeNsiTh POJIM, JOTOBAapUBATHCS, OOCYXIaTh IMPOLECC M PE3ysbTaT
COBMECTHOI paboThl; yMETh 0000I1aTh MHEHUSI HECKOJIBKUX JIIOJIEH, MPOSIBIATH TOTOBHOCTD
PYKOBOJIHUTb, BHITIONHSATEH IOPYUYCHHUS, TIOAUYNHSATHCS;

IUTAHUPOBATh OPraHMU3alMI0 COBMECTHOM paboOTHI, ONpEIENsATh CBOIO poiib (¢ ydérom
MPENNOYTEHUH U BO3MOXKHOCTEH BCEX YYAaCTHMKOB B3aUMOJICHCTBUS), paclpeeiaTh 3aaun
MEXy Y4JIeHaMU KOMaH/Ibl, Y4aCTBOBATh B TPYMIMOBBIX (hopmMax paboThl (00CykIeHHs, OOMEH
MHEHUSIMH, «MO3TOBBIE IITYPMbD» U HHBIE);

BBIMIOJIHATE CBOIO 4YacThb pabOThl, JOCTHraTh KayeCTBEHHOTO pe3ylbTaTa II0 CBOEMY
HaIpaBJIEHUIO U KOOPAUHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/Ibl;

OLIEHUBATh Ka4yeCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUSM, CaAMOCTOSATEIBHO
c(OpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJCHMCTBUS;, CPAaBHUBATh PE3YJIbTaThl C MCXOIHON
3a/la4eil U BKJIAJl KaXKJIOTO WICHAa KOMaHJBI B JOCTHXKEHHE PE3yIbTaTOB, Pa3AeisaTh chepy
OTBETCTBEHHOCTH M MPOSIBISITH TOTOBHOCTH K MPEIOCTABIECHUIO OTYETA MEpe]l TPYyMIon; ©
OBIIAJICTh CHCTEMOI YHHBEpCAIBHBIX KOMMYHUKATUBHBIX NEHCTBUH, KOTOpas oOecreurnBaeT
c(OPMUPOBAHHOCTh COLIMATIBHBIX HABBIKOB U SMOIIMOHAJIHHOIO MHTEJUIEKTa 00y4aronInuXcs.
YHuBepcaibHbIe peryJsiTUBHbIE AeiicTBUs CamoopraHu3aius:

BBISIBJISTH MPOOJIEMBI ISl PELICHUS B KU3HEHHBIX W Y4YEOHBIX CHUTYyalUsX, HCIOJb3YS
OHOJIOrHYECKUEe 3HAHUS,

OpPUEHTUPOBATHCS B PA3IMYHBIX MMOAXO0/aX MPUHATUS pElIeHUN (MHAUBUAYAIbHOE, IPUHATHE
pEelLlIeHNus B IpyMNIe, IPUHITHE PELLIEHUI TPYIIOi);

CaMOCTOSITENTHO COCTABIISATh AJIITOPUTM pEIIeHHs 3a1a4l (MU €ro 4acTh), BHIOUPATh CIIOCO0
perieHust yaeOHOM OMOJIOTHYECKON 3a/1auu ¢ yUETOM MMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeJlaraeMble BApUaHThI PEIICHU;

COCTaBJIATh IUIAaH JEeHCTBUM (IJ1aH peaju3aldyd HaMEUEHHOTO allfOpUTMa PpEeUIeHHS),
KOPPEKTUPOBATh MPEIJIOKEHHBIA AITOPUTM C YYETOM IONYYCHHS] HOBBIX OHMOJIOTHYECKUX
3HaHUH 00 U3ydyaeMOM OMOJOTHYECKOM OOBEKTE;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CamokoHTpoOJIBb (peduiexcusi):

BJIAJIETh CITIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHBAIIUH U PEDIICKCHH,

JlaBaTh aJeKBaTHYIO OIICHKY CUTYAIlUH | MpeJyIarath MiaH e€ N3MCHCHHUS;

YYUTBIBATh KOHTEKCT U IIPEABUAETH TPYIHOCTH, KOTOPEIE MOI'YT BO3HUKHYTEH IIPU PELICHUU
y4eOHON OMOJIOTMUECKON 3a/1a4uH, aIJalITUPOBATh PEIICHNUE K MEHSIOIIUMCST O0CTOSITEIHCTBAM;
° OG’bHCH}ITB HpI/ILII/IHBI JOCTHKXCHUA (HC,Z[OCTI/I)KGHI/IH) pe3yanaT0B ACATCIIbHOCTH, OaBaThb
OIICHKY TPHOOPETEHHOMY OMBITY, YMETh HAXOAUTh MO3UTUBHOE B MPOM3ONICIIIEH CUTYAITUH;
¢* BHOCHUTH KOppeKTI/IBBI B OCATCIBbHOCTE HAa OCHOBEC HOBBIX O6CTO$IT€J'H:CTB, N3MCHUBIINUXCS
CUTYaIlMi, YCTAHOBJIECHHBIX OIIMOOK, BO3HUKIIHMX TPYAHOCTEH; * OLIEHUBATh COOTBETCTBHE
pe3yibTaTa IeJIH U YCIOBUSAM. DMOUMOHAJIbHBII HHTEJJIeKT:

pasnuuaTh, HA3bIBaTh U YIPABISITH COOCTBEHHBIMH SMOITUSMH U SMOITUSMH IPYTUX;
BBISAIBJIATH U aHaJ'II/ISI/IpOBaTI: HpI/I‘-II/IHI:I BMOI_[I/II\/'I;

CTaBUTHh CGG}I Ha MECTO I[pyFOFO YCJIOBCKA, IOHUMAaTh MOTUBABI U HaMepeHI/I}I ,Z[pyFOFO;
pEeryaupoBaTh cocod BeIpakeHus SMoruid. [IpuHsiTHE ce0s1 M APYTrUX:



OCO3HAHHO OTHOCHUTBHCS K JIPYTOMY YEJIOBEKY, €r0 MHEHHIO;

MpU3HABaTh CBOE MPaBO Ha OLIMOKY U TaKOe K€ MpPaBo APYroro;

OTKPBITOCTh ce0e U PYruM; 6 0CO3HABaTh HEBO3MOXKHOCTH KOHTPOJIUPOBATH BCE BOKPYT; ®
OBIIAZIETh CUCTEMOW YHUBEPCAJIbHBIX Y4YEOHBIX pETyJISTHUBHBIX JEHUCTBUH, KOTOpas
obecrnieurBaeT (HOPMHPOBAHUE CMBICIOBBIX YCTAHOBOK JHYHOCTH (BHYTPEHHSS MO3UIUS
JUYHOCTH), W JKU3HEHHBIX HABBIKOB JIMYHOCTU (YIpaBieHHUs COOON, CaMOIUCIUIUIMHBI,
YCTOMYHUBOTO MOBEICHHUS).

JINYHOCTHBIE pe3yabTaThl

IIarproTnyeckoe BOCIMTAHUE:

MOHMMAaHHE [ICHHOCTH OMOJIOTHYECKOM HayKH, €€ poJIi B Pa3BUTHU YEIOBEUYECKOTO 00IIeCTBa,
OTHOLICHME K OMOJNIOTMM KaK BaXHOW COCTaBISIIOINEH  KyJIbTYpbl, TOpIOCTb 3a
BKJIQJI POCCUHCKMX M COBETCKMX YYEHBIX B DPa3BUTHE MHUPOBOM OHMOIOTMYECKON HayKH.
I'paxnanckoe BocnuTanue:

TOTOBHOCTh K pa3HO0Opa3HOW COBMECTHOM JAEATEIbHOCTU MPH BBIMOJIHEHHH OMOJIOTHYECKUX
OIIBITOB, DKCIIEPUMEHTOB, MCCIENOBAHUN U NPOEKTOB, CTPEMIICHHE K B3aMMOIIOHMMAHMIO U
B3aUMOIIOMOIIH.

JlyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTb OIIEHUBATh CBOE IMOBEJACHUE U MTOCTYIKH, a TAK)KE MMOBEICHUE U TOCTYMKH IPYTHX
J0JIeW C O3UIMK HPABCTBEHHBIX HOPM U HOPM SKOJIOTHYECKOTO MpaBa ¢ y4ETOM OCO3HAHUS
MOCEACTBUI MOCTYNKOB. JCTeTHYECKOE BOCIIUTAHUE:

IMOHUMAaHUE AMOLMOHAIBHOTO BO3JECUCTBUS MPUPOABI U €€ LEHHOCTU. L[eHHOCTH HAay4yHOTO
MMO3HAHUSA:

OpUEHTAlMsI B JCATEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY OWOJOTHYECKUX HAYIHBIX
MIPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IIPUPOIBI, B3AUMOCBS3SX YEJIOBEKa
C IPUPOJHON U COLIMATIBHOM CPENON;

pa3BuUTHE Hay4HOU M0003HATENIFHOCTH, HMHTEpeca K OMOJIOTHYECKOI
HayKe U

I’ICCJIG,Z[OB&TGJIBCKOﬁ ACATCIIBHOCTH,

OBJIaJICHUE OCHOBHBIMHM HAaBBIKAMM HCCIIEJOBATENbCKON JesTenbHOCTH. PopMupoBaHHe
KYJbTYPbl 310POBbSI:

OCO3HAHME LIEHHOCTH KM3HH; OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO M yCTAaHOBKA Ha
3M0pPOBBIA 00pa3 >KU3HU (3J0POBOE THUTAHHUE, COONIOJCHUE THUTHEHUYECKUX TPABHII,
cOaTaHCUPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, peryisipHas (U3ndecKas akTUBHOCTH);
OCO3HaHME TOCJIEACTBUH M HENpUATHE BPEIHBIX MpHUBbIYEK (YHOTpeOIeHue aaKoroJs,
HapKOTHKOB, KypeHHEe) U UHBIX (GOpPM Bpesa A PU3NIECKOr0 U ICUXUYECKOTO 3/I0POBbS;
coOmoieHre MpaBuia O€30MacHOCTH, B TOM YHCJIE€ HABBIKM O€30MAacHOTO MOBEICHHS B
MIPUPOIHOM CPEE;

YMEHHE OCO3HaBaTh AMOIMOHAIBHOE COCTOSIHHUE CBOE M APYTUX JIOJEH, YMETh YIPaBIsATh
COOCTBEHHBIM YMOLMOHAJIBHBIM COCTOSIHUEM;

c(OpMHPOBAHHOCTH HaBbIKA peduieKcru, MPU3HAHKUE CBOETO IpaBa Ha OIIMOKY M TAKOTO XKe
npasa apyroro yejoBeka. TpynoBoe Bocnuranme:

aKTUBHOE y4acTHe B PELICHUH IMPAKTUYECKUX 3a/1a4 (B PAMKaxX CEMbH, IIKOJbI, TOpoJa, Kpas)
OMOJIOTMYECKON M SKOJIOTUYECKON HalpaBIEHHOCTH, MHTEPEC K MPAKTUYECKOMY H3yUCHHIO
npodeccuid, CBSI3aHHBIX C OMOJIOTHENH. IKOJ0rHYecKoe BOCIUTAHHE:

OpHEHTAIMs] Ha TNPUMEHEHUE OWOJNOTMYECKUX 3HAHMU JUId peleHHs 3ajad B OO0JIACTH
OKpY’KaroIlel Cpefbl, INIaHUPOBAHUS OCTYIKOB U OLIEHKU UX BO3MOJKHBIX IOCIIEACTBUM s
OKpY>Karollen Cpeibl;



* TIOBBIIICHHE YPOBHS OKOJIOIMYECKON KYJIbTYpbl, OCO3HAaHHME TIJIOOAJBLHOTO XapakTepa
AKOJIOTHYECKUX MTPOOJIEM U TTyTel UX PEIICHUS; aKTUBHOE HENMPUSITHE IEHCTBUHN, TPUHOCSIIIX
BpEJl OKpYXaIoIIeH cpeae;

* TOTOBHOCTh K YYacCTHIO B NPAKTUYECKON JIE€ATEILHOCTH 3KOJOTMYECKOW HampaBICHHOCTH.
AnanTanuys 00y4aromerocsi K U3MEHSIOIMUMCS YCIOBHUSM COITUAIBHOM U TPUPOTHOMN CPEIbI:

* OCBOEHHE O0YHaIOLIUMUCS COLMATILHOTO OIbITa, HOPM U MPABHJI OOIIECTBEHHOTO TOBEICHUS
B IPYyMIax U COOOIIECTBAX MPH BBHIOJHEHUU OMOIOTHUECKUX 3aa4, TPOSKTOB H

HCCIEA0BAHUM, OTKPBITOCTD OIBITY U 3HAHUAM JPYTHX;

* OCO3HaHHWE HEOOXOJUMOCTH B (POPMHUPOBAHWU HOBBIX OHMOJIOTMYECKHX 3HAHWUW, yMEHHUE
dbopMynupoBaTh HWJEH, IMOHATHS, THUIOTE3bl O OMOJOTHYECKHMX OOBEKTaX U SBICHUSX,
Ooco3HaHWEe JAeuIHUTa COOCTBEHHBIX OWMOJOTHUECKUX 3HAHUHM, IJIAHUPOBAHUE CBOETO
pa3BUTHS;

* yYMEHHUE ONepUpPOBaTh OCHOBHBIMU MOHATHSIMH, TEPMHUHAMH U MPEICTABICHUSMU B 00IacTH
KOHIICTIINN YCTOMYMBOTO PA3BUTHS;

* yYMEHHE aHAIM3UPOBATh U BBIABIATH B3aWMOCBSI3M TNPUPOIBI, OOLIECTBA M 3KOHOMUKU;
OLICHUBAaHUE CBOUX JECHUCTBUM C YYETOM BIUSHUS HA OKPYKAIOLIYIO CpeNy, JOCTUKEHHUS LieIei
Y TIPEOI0JICHHSI BBI30BOB M BO3MOYKHBIX TJI00ATbHBIX MTOCIEICTBUM;

* OCO3HAaHUE CTPECCOBOM CHUTyallMM, OLICHMBAaHUE MPOUCXOASAIIMX M3MEHEHUH H HX
MIOCJIE/ICTBUI; OLIEHWBAHUE  CUTyallud  CTpecca, KOPPEKTHUPOBAHWE  MNPHUHUMAEMBIX
peUIeHUN U JNEUCTBUH; * YBAXXUTEIBHOE OTHOIICHHUE K TOUKE 3PEHUS APYTOro 4eI0BEKa, €ro
MHEHHIO, MUPOBO33PEHUIO.

Conepxanue
B o0pa3oBaTenbHOi mporpaMMe MpeACcTaBICHbI CISIYOIIe
paszensl:
1. Kierka.

Pa3MHoOkeHUE U pa3BUTHE OPTraHU3MOB.

OCHOBBI T€HETHKH U CEJEKIUU.

Bun

DKOCUCTEMBI

A

JlaHHbIe pa3zessl BEIOpaHbl ¢ y4€TOM Hanbosiee MMPOKUX BO3MOXKHOCTEH 10 IPUMEHEHHUIO
obopynoBanus neHTtpa «Touka Pocra» xak uist mpoBeaeHus: 1a00paTOPHBIX paboT, Tak W JUIS
JE€MOHCTPAlMOHHOTO JKcrmepuMeHTa. Kpome TOro, mnepeducieHHble pas3fensl  0071aJatoT
HauOOJIBIIIMM MOTEHIMAJIOM JJISi OPTaHU3aIMK IPOSKTHON M MCCIIEOBATEIBCKOMN 1eATeNbHOCTH
oOyvaroruxcsi. buomormdyeckoe HaOMIOJACHHE ©  OKCIEPUMEHT TPOBOIATCA B (opme
1a00paTOPHBIX PAOOT M IEMOHCTPAIIHIA.



TemaTnueckoe mianuposanue 34 yaca, 1 yac B Heq1eJ10.

10-11 kaacc.

Ne | HaumenoBanu | ConepxkaHue enesas Kon- | OcHoBHBlE  BuAbl JesATenbHOCTH | Mcnonb3oBaHue
I/ | € Pa3/eioB U YCTaHOBKA BO o0yJaromuxcs obopynoBaHus
TeM ypoka 4acoB
BBenenue 2 yaca
1-2 | Meroapl VYpok Ne 1 «IIpaktuueckoe | PopMUpPOBAHUE HABBIKOB 2 BriaBuxenue runotesbl, uamepenue | Jlatauk kuciopona
OUOJIOTHYUECKH IMIPUMEHCHUC 06H16HaquI)IX NPaKTUIECKOI o KOHICHTpAIuX Kucjopoaa BO
X METOIOB B OMOJIOIMYECKUX | UCIIOJIB30BAHUS Hay4YHBIX BJIBIXa€MOM, BBIIBIXa€MOM BO31yXe
HCceaoBaHui | MCCIICIOBAHUAX) METOJI0B UCCIEIOBAHUS
Pasznea 1. Knerka 12 yacos
3 benku JlaGopaTtopHas BrisicHuts ycioBus| 1 OnpenensioT AKTUBHOCTh JlaTuuk onTU4YeCKOu
pabora Ne 1 aKTUBHOCTH (DEpMEHTOB MEePOKCHUIA3bI CIIOHBI, U3MEPSIIOT IJIOTHOCTHU
«3yuenue ONTUYECKYIO MJIOTHOCTD
(dhepMeHTaTUBHOM pacTBOpOM
aAKTUBHOCTH CITFOHBI»
4-5 | HykneunoBeie | JlaboparopHas [Tonyuuts 2 [IpuroroBneHue romoreHara Jatunk pH
KHCJIOTHI pabota Ne 2 npenapar oOpasiia, 00paboTKa JeTepreHTaMu,
«Bpinenenue u ountennon JIHK OCaXKJICHUE HYKJICONIPOTEUIOB,
ounctka JHK wu3 ounctka JTHK
KJIETOK PaCTEHUI»
6 Oprasesnis Jlaboparopnast pabota HaGmogate mmazmonus wu| 1 [IpuroroBnenue Mukpockorr, Habop IS
KJIETKHU No 3 «IInazmonu3 u JeT1a3MOJIH3 B KIIETKE MUKpOIpenapara, o0paboTka npenapupoBaHUs
JeT1a3MOoIn3 B peakThBaMu, paborta c

PaCTUTEIILHOMN KIIETKE»

MHKPOCKOIIOM




7-8 | ®orocuHTE3 VYpok No 2 «l"a3oBble| [loka3aTh BbIIEICHUE HaGmrogarot neMoHCTpamoHHBIN Jatauku
3¢ dexTsl GOTOCUHTE3AN KHCIIOPO/1a U TIOTJIONICHNE OTIBIT, 3aPUCOBBIBAIOT CXEMY kucinopoaa, pH
YTJIEKUCIIOro ra3a npu YCTaHOBKH, (PUKCUPYIOT X0 U
¢dboTocuHTE3E pe3yNbTaThl OMbITA
9 doTocuHTE3 JlaGopatopHnast pabora Ne 4 | BoIiBUTH porecc CoOuparoT ycTaHOBKY Ui ombiTa, | JlaTumku
«Ormpenenenue ¢buKcany yrieKucioro U3MEpPSIOT  TIOKa3aTenud  cpenbl, | kuciopoxaa, pH
MHTCHCUBHOCTH  IIpoliecca | ra3a BOJHBIM PaCTCHUEM GUKCUPYIOT M AHAIU3HUPYIOT
dukcanun yIJIEKUCIIOTo | 1o caBury pH pe3yIbTaThI
ra3a KJIETKaMH BOJOPOCIHU
XJIOPEJLITBD»

10 | Ctpoenue u JlaboparopHas Jloka3aTb 3aBUCUMOCTb loToBsAT mpenapaThl, H3MEPSAIOT JaTunk
byHKIII pabora Ne 5 Typropa oT UHTEHCUBHOCTHU 00BEKTHI, pabOTAIOT C JAATYHUKOM, 3IIEKTPOIPOBOMMOCTH,
HapyXHOU «BnusHIEe ocMoca Ha OCMOTHYECKHX IPOIECCOB 00palaThIBatOT PE3yJbTaThl OMbITA TUHEKa
KJICTOYHOH TYPrOPHOE COCTOSHHUE
MeMOpaHBbI KJIETOK»

11 | Crpoenue n JlaGoparopHas paboTa BbIsICHUTB pOJIb KYTUKYJIBI CoOuparot JHatuuk
byHKIAN Ne 6 «CpaBuenue U IpOOKH B 3aIIUTE OT YCTaHOBKY IS BJIQKHOCTH
HapyXHOH T Py3nOHHOH HCIIapEHUS BOJBI C omeITa, paboTa- BO3yXa
KJICTOYHOU CIOCOOHOCTH IIOBEPXHOCTH KOPHEU U 10T C JaTYUKOM,

MeMOpaHbI KJICTOYHOM MeMOpaHbI 1 KITyOHeH 00pabaTbIBatOT
KJICTOYHOM 000JI0UKM» pe3yJbTaThI
OTbITa

12 | DOHeprernyeck | JlabopaTopHas JlokaszaTh yrieKuciaoro ColbuparoT yCTaHOBKY, pabOTaroT C JlaTuuk Temneparypsl,
uii 0OMeH B pabota Ne 7 raza M TEIUIOThl NpH JaTYrKaMu, 00pabdaThIBAIOT pH
KJIETKE CIIUPTOBOM OpOKEHHUH pe3yNbTaThl OMbITA

«Bp1enenne yriekucioro
ra3a M TeTUIOTHI
JPOXKIKEBBIMHU KJIICTKAMHU
pu OPOKCHUIY




13 | Muros JlaboparopHas Onucatb W3MEHEHUS 1 [IpuroraBnuBaroT BPEMEHHbBIE Muxkpockor, Habop
pabota Ne 8 XPOMOCOMHOTO MUKpOTpEnaparbl, HU3y4alT UX MUKpOIMpernaparoB, Ha-
«IToBeseHre XpOMOCOM MpH | aNnapara npu MUTO3€ 1O MUKPOCKOIIOM, 00pa0aThIBAIOT oop s
MHTOTHUYECKOM JICJIICHUU B PE3YIBTATEI H&6J’IIOI[CHPII>1 npernapupoBaHns
KJIETKaX PacTECHUI»
14 | Meiio3 JlaGopaTopHas Onucatpb W3MEHEHUS 1 [IpuroraBnuBaroT BPEMEHHBIE Muxkpockor, Habop
pabora Ne 9 XPOMOCOMHOT0 MUKpOTpEnaparbl, HU3y4alT UX MUKpOTpENnaparos,
«IloBeneHue ammapara npu 1Ol MUKPOCKOIIOM, 00pa0aThIBAIOT Habop 11t
XpPOMOCOM npu Meiio3e pe3yiabTaThl HAOIIOIEHU MpernapupoBaAHUS
MEHOTUYECKOM
NIeJIEHUN B KJIETKaX
pacTeHui»
Pa3nea 2. PazMHoOXkeHHe M pa3BUTHE Oprann3ma 4 yaya
15- | Onnokneroun | JlaGopaTopHas BrisiButh cxonctBa u 2 [IpuroraBnuBaroT BpEMEHHbBIE Muxkpockor, Habop
16 | ble opranu3msl | pabora Ne 10 pa3iInyus KJIETOK MHUKpOIIpenaparsl, H3y4alT HX MHUKPOIIpENapaToB
«CpaBHUTEIbHAS OJIHOKJIETOYHBIX 0JT MUKPOCKOIIOM, 00pa0aThIBatOT
XapaKTEePUCTHKA OpraHu3MOB pe3yNbTaThl HAOIOICHUN
OJIHOKJIETOYHBIX
OpraHu3MOB»
17- | dKuznennnlie JlaGopaTtopHas N3yunTth pazButue 2 M3ydaror moxg MHMKPOCKOIIOM Muxkpockor, Habop
18 | uHKIBI pabora Ne 11 criopodura u IIOCTOSIHHBIE MUKPOIIPENaparsl, MHKpOIpEnapaToB
pacTeHui «Oco6EeHHOCTH Pa3BUTHS rameTouTa CopOBbIX paboTarT ¢ H300paKCHHUSIMU,

MarnmopOTHUKOBUAHBIX»

pacTeHui

00pabaThIBatOT
HaOJIIONeHNIT

pe3ynbTaThl

Pa3zgen 3. OCHOBEBI TeHEeTHKH M CeJIEKINU 6 4acoB




19- | XpoMOCOMBI. JlaGopatopHnast pabora N3yuuTh 0COOCHHOCTH 2 [IpuroraBnuBaroT BPEMEHHBIE Muxkpockor, Habop JUIst
20 | Crpoenue Ne 12 «Buemnee BHEILHETO CTPOCHUS MHUKpOIIpenaparsl, H3y4arT HX [IpenapupoBaHus
XpOMOCOM CTPOEHHE MOJIUTEHHBIX IIOJINTEHHBIX XPOMOCOM B 0T MUKPOCKOTIOM, 00pa0aThIBatOT
XpOMOCOM KOMapOB- CBSI3M C TPAHCKPUIILIMOHHON pe3yabTaThl HAOIIOACHUI
3BOHIIOB» aKTUBHOCTBIO
21- | I'eneruka JlaGopatopHnast pabora Onpenenutsb 2 N3yyaror 1nox MHKPOCKOIIOM Muxkpockor, Habop JUIst
22 | yenoBeka Ne 13 «Onpenenenue IIOJIOBOY XPOMAaTHH IIOCTOSIHHBIE MUKPOIIPEIIapaThl, [IpenapupoBaHUs
II0JIOBOT'O XpOMaTHHA B B KJIETKax paboTaloT ¢ H300paXKEHUAMH,
KJIETKaX OyKBaJIbHOTO 310pOBOTO 00pabaTbIBalOT  PE3YNbTATHI
AIUTENNS YETOBEKA» 4eJloBeKa HabroeHu i
23- | 3akonomepHoc | JlaGopaTtopHas Hayuntbcs pacnosHaBaTh | 2 N3yyaror 1nox MHKPOCKOIIOM Muxkpockor, Habop
24 | ™1 pabora Ne 14 (deHoTunMuecKue IIOCTOSIHHBIE MUKPOIIPEIIapaThl, MHUKPOIIpENnapaToB
Haclen0Banus | «OnpeseeHue reHoTHIIA MIPU3HAKH HA HATypaJIbHBIX paboTaloT ¢ H300paKEHUAMH,
JI0I0BO# MYIIKH npenaparax M ONpelessiTh 00pabaThIBatOT pe3yabTaThI
Ip030(UIBI IO BO3MOJKHBIE T€HOTHUIIBI HaOIroAeHUI
beHoTummy» OpraHusma I0 €ro
dbenoTumy
Pa3nen 4. Bua 4 yaca
25- | U3menunBocth | JlabopaTopHas pabota ONbITHBIM IYTEM BBISIBUTH| 2 Pabota ¢ 6mankamu, BBITOJTHEHUE biank yuyera ckopoctu
26 | NIpUPOIHBIX Ne 15 HOpPMY pEaKkluy IIpU3HaKa NEUCTBUN HA BpEMsl, pacyeThl Ha MPOU3BOJILHON PEaKIUH,
l'IOl'IyJ'IfII_[I/Iﬁ «OHpGI[eJIGHI/IG HOPMBI KaJIbKYJIATOPC CCKYHIOMED
peaknuM  TpU3HAKa  Ha
npuMepe CKOPOCTH
MIPOU3BOJILHBIX JIBUKCHUI
27- | I'enetnueckas | JlabopaTtopnas pabota Ne 16 | Paccunrars 4acTtoTy | 2 Pabora c OnaHkamu, onucaHue bnank yuéra
28 | cTpykTypa «Pacuer YacTOThl | BCTPEUYAEMOCTH aJuIeel U (¢eHoTHNnoB,  pacyeTsl  Ha (EeHOTUITHYECKUX
HOMYJIALUI BCTPEYAEMOCTH ajuleJe U | FTeHOTHIIOB MOIMYJISALNH KaJIbKYJISATOpE IIPU3HAKOB,

I'CHOTHUIIOB B IIOITYJIAITUN>

KaJIbKYJISITOP




Pa3zgen 6. IxocucreMbI 6 4acoB

29 | Okonoruuecku | Ypox Ne 3 Jlokazarb 3aKOH COBMECTHO | 1 HabmoaroT 1eMOHCTpalMOHHBIN JlaTurKy KKCIIOpO/a,
e (pakTopbl «Onpeenenne CuIbl neiicTBus GaKkTOpOB OTIBIT, 32PUCOBBIBAIOT CXEMY pH, xJ10pua-uOHOB,
BO3JIEHCTBHS YCTaHOBKH, (PUKCHUPYIOT X0 U OCBEIICHHOCTH,
HKOJIOTHYECKUX (PAKTOPOBY pE3yJIbTaThI OTIbITA TEMIICPaTyPHI,
OTHOCHUTEIIbHOU
BJIQKHOCTH
30 | 3akoHomepHOC | Ypok Ne 4 Jloka3aTb 3aKOH COBMECTHO | 1 HabmnronaroT 7eMOHCTpallMOHHBIH JlaTuuku TeMneparypsl,
TH IEUCTBUS «BnusiHUE coYeTaHus NerCcTBUS (aKTOPOB OIIBIT, 3aPUCOBBIBAIOT CXEMY pH, kucnopona,
SKOJIOTUYECKH | HKOJOTUYECKUX (DAKTOPOB YCTaHOBKH, (PUKCHUPYIOT X0 U OCBEIIEHHOCTH
X (akTopoB Ha MHTEHCUBHOCTb pe3yNbTaThl OMbITA
dboTocuHTE3a»
31 | Oxonoruuecku | JlaboparopHas paboTa BrisBuTH ¢uznuecknii| 1 CoOuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk Temneparypsl
e 3akoHbl " | Ne 17 MEXaHU3M MpaBuia AJjieHa JIaTYMKaMH, 00padaThIBatOT
IpaBujia «ﬂOKaSaTeJ'II)CTBO PE3YJIbTATHI OIIbITA
(hU3UIECKOTO MEXaHU3Ma
npaBwiIa AjieHay
32 | Dxonoruuecku | JlaboparopHas BousiButh (huznyeckuii 1 CoOuparoT ycTaHOBKY, paboTaroT ¢ JlaTuuk Temneparypsl
€ 3aKOHBI U pabota Ne 18 MEXaHM3M MpaBuia AJjieHa JIaTYMKaMH, 00padaThIBatOT
IpaBujia «ﬂOKaSaTeJ'II)CTBO PE3YJIbTATHI OIIbITA
(hbU3UIECKOTO MEXaHU3Ma
npasuia beprmanay
33 | Arposkocucte | JlabopaTtopHas Onpenenurpb 1 ColbuparoT yCTaHOBKY, pabOTaroT C JlaT4vK HUTPAT-UOHOB
MBI pabora Ne 19 coziep)KaHue JTaTYMKaMu, 00pabdaThIBAIOT
«OLIGHKa COAEp KaHUSA HUTPATOB B PE3YIbTATHI OIIBITA

HUTPATOB B PACTCHUIX)

MPOJYKTAaX MUTAHUS




34 | I'moGanbHBIC Ypok Ne 5 Jlokazartpb cBsa3p | 1 HaGmronaror Temneparypsi,
DKOJIOTUYECKUE | «I[TapHUKOBBIH S PeKT napHukoBoro 3ddexra c JIEMOHCTPALIMOHHBIN OMbIT, OTHOCHUTEIIBHOU
POOIIEMBI " TJI00aIbHOE II100aIbHBIM MMOTEIJICHUEM 3apUCOBBIBAIOT CXEMY BIa)KHOCTH

MMOTEIUICHHE) YCTaHOBKH, (PUKCUPYIOT XOJ U BO3/IyXa,
pe3yJIbTaThl OIbITA kuciaopona, pH
HUTOTI'O: 34 yaca.
IlepeyeHb TeM y4eOHO-UCC/IEI0BATEIbCKONH M MPOEKTHOM 1eATEJIbHOCTH IIKOJIbHUKOB.

1. OrueHka KauecTBa BO3AYITHON Cpebl B Y4EOHBIX KaOWHETaX IIKOJIBI.

2. OneHka KayecTBa BO3YIIHOM Cpebl IPU COAEPKAHUU KUBOTHBIX B 3aKPHITOM IIOMELLIEHUH.

3. OueHka KauecTBa BO3AYIIHOM cpebl B KJIETKaX KPOJIbYaTHUKA IPU OTKPHITOM U 3aKPBITOM COAECPKAHUM )KUBOTHBIX.

4. OmpeneneHre HEOOXOIUMOCTH TTOJIMBA CEIbCKOXO3SIICTBEHHBIX PACTEHUN.

5. Omnpexenenne miIoA0POIUS MOYBBI B INYHOM IIPHYCaTeOHOM XO3SIMCTRBE.

6. ®eHoyorus ¢ JATYNKAMHU MIpe/ICKa3aHue TPUOHBIX CIOEB, YPOKAEB JUKOPOCOB.

7. OrnpezenieHne KauecTBa BO3YIIHON Cpelibl B TapHUKAX U TEIUIMIIAX.

8. Omnpenenenue yCIOBUM XpaHEHUS MTUIIEBBIX MPOAYKTOB B €CTECTBEHHO-TIPOXJIATHBIX MTOMEMICHUAX (IIOITO0JI, TOTPe0, JISTHUK).

e e e e e @)
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3aBUCHMOCTH KaueCcTBa BO3YITHOM CPE/Ibl )KUJIBIX MIOMEIIEHUH OT peKUMa IMTPOBETPUBAHUS U BIIAKHOU YOOPKH.

. CKOpOCTH MOPpYH TUIOA0B M KOPHEIUIOAOB MPU HECOOTIOIEHUH YCIOBUIA XpaHEHHUS.

. Onpenenenue pH opranndeckux ynoOpeHuii (HaBo3, r'yaHo) pa3HbIX CPOKOB Pa3I0KEHUSI.

. Co31anne cucTeMbl JOMAITHETO MOHUTOPUHTA Ka4eCTBA COAEPKaHUS CEIbCKOXO03SIMCTBEHHBIX KMBOTHBIX B JITTX.
. Co3nanue 10CTYIHOM CUCTEeMbl MOHUTOPUHTA TuIo0poaus moussl B JIIIX/ ¢pepmepckom xo3siicTse.

. Cpok mop4u cBeXeCOOPaHHBIX, MBITBIX U MPOTEPTHIX SOJIOK.

. PazorpeBanue cemsiH, oBoIeit U GPyKTOB MPU XPAHCHUH

IlepeyeHb JOCTYNHBIX HCTOYHUKOB HHGOPMAUHT




B pasnene mpencraBieH CIIMCOK KHUT M CCBUIOK Ha CalThl, B KOTOPBIX OoJiee MOAPOOHO OCBSILEHBI Pa3IMYHbIE ACHEKThl PACCMaTPUBAEMBIX

BONPOCOB. VX MOXKHO pEKOMEHI0BaTh KaK YUUTENI0, TaK U 00y4aeMbIM, MPOSIBUBIINX UHTEPEC K U3y4aeMOll TeMe.
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