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BBenenune

OcHamienne 00meoOpa3oBaTeNbHBIX KO COBPEMEHHBIM aHAJOTOBBIM W HHU(POBHIM
o0opymoBaHUEM SBISICTCS MaTepuanbHOW 0a3oii  peanmzanuu DenaepanibHOTO TOCYAAPCTBEHHOTO
00pa30BaTeNLHOTO CTaHIApTa. DTO OTKPHIBACT HOBBIE BO3MOXKHOCTH B YPOYHOH M BHEYPOUHOM,
BHEKJIACCHOM JEATEIbHOCTU U SIBJISIETCS HEOTHEMJIEMBIM YCIOBUEM (OPMHUPOBAHUS BBICOKO-
TEXHOJIOTUYHOH CpeJibl MIKOJIbI, 0€3 KOTOPOH CIIOKHO MPENCTaBUTh HE TOJIBKO NMPO(UIbHOE 00yueHHeE,
HO U COBpPEMEHHBIM 00pa3oBaTelIbHBIM Tpolecc B LeaoM. Paspacraercss moJie B3auMOJEHCTBUS
YUYCHHKA U YYHUTENsSI, KOTOPOE PACHPOCTPAHSIETCS 3a CTEHBI IIKOJBl B PEATbHBIM M BUPTYAIbHBIN
COLIYM.

TemaTnka paccMaTpUBaeMBIX SKCIIEPUMEHTOB, KOJHMYECTBEHHBIX OTBITOB, COOTBETCTBYET
CTPYKType NMpHUMEpHOIl 00pa3oBaTeNbHOM MporpamMMbl 1O OHOJOTHM, cojep:kaHuto denepasbHOTOo
rocyfaapcTBeHHOTO oOpaszoBatenbpHoro cranaapta (PI'OC) cpeanero obmero oopa3oBaHus.

ens mpeamera Onosioruu Ha 6a30BOM YpOBHE CpeAHETO 0O0Iero oopa3oBaHusi OpUEHTUPOBAHA
Ha (GOpMUPOBAHME Yy ydamuxcs oOmieil KyabTypbl, Hay4YHOTO MHPOBO33PEHHMS], HCIOJB30BaHUE
OCBOEHHBIX 3HAHUI U YMEHHUW B NTOBCEJHEBHOMN KU3HH.

3amaun

- OCBOCHHE 00I1€0NOIOTHICCKUX TECOPUH;

- W3Y4YEHHE CTPOEHUS OMOJIOTHYECKUX CHUCTEM Pa3HOr0 PaHra W CYIIHOCTH OCHOBHBIX
OMOJIOTHYECKHX MTPOIIECCOB;

= HCIIOJIb30BAaHUC IMOJIYYCHHBIX 3HAHUI B HOBCCHHCBHOﬁ KHU3HHU 1 pCHICHUSA

MIPUKJIAIHBIX 3a]1a4.
[Tnanupyemble pe3ynbTaThl 00y4eHUS 110 KypCy

«bnonornsa. 10—11 kmace»



OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE CpeiHEro oOuero oopazoBaHus
JOJDKHO 00ecrevnBaTh AOCTIDKEHUE CISAYIOMINX MPEIMETHBIX, METAIpeIMETHBIX U
JUYHOCTHBIX 00pa30BATENbHBIX PE3YyJIbTAaTOB.

IIpeomemmuvie pe3ynromamol

[IpenmeTHbIE pe3yabTaThl 00yUEHUsT OMOJIOTHH JOJIKHBI 00eCIeUnBaTh:

dopMupoBaHUE IIEHHOCTHOTO OTHOIIEGHUS K JKUBOW MPHUPOAE, K COOCTBEHHOMY
OpraHW3My; T[OHUMaHWE poOJd OHONOTMH B  (OPMUPOBAHUU  COBPEMEHHOMN
€CTECTBEHHOHAYYHOU KapTHHBI MUPA;

yMEHHE MPUMEHATHh CUCTEMY OMOJIOTMYECKUX 3HAHWMU: PACKPHIBATh CYITHOCTH KHBOTO,
Ha3bIBaTh OTIUYHS JKUBOTO OT HEKUBOTO, MEPEUYUCIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranuzanuu, (GyHKIIMOHHPOBAHHS OOBEKTOB, SBICHUH, MPOIECCOB YXHBOW MPHPOJIHI,
HBOJIIOIIMOHHOTO Pa3BUTHSI OPraHUIECKOTO MHpA B €r0 €IUHCTBE C HEKUBOU TIPHUPOJIOH;
c(OpMHUPOBAHHOCTh MPEICTABICHUNA O COBPEMEHHOW TEOPHH DBOJIIOIMH M OCHOBHBIX
CBUJIETEIBCTBAX IBOJIOLINH;

BJIQJICHUE OCHOBAaMHU IOHATMMHOIO ammapara M HAay4HOTO f3blKa OMOJIOTMHU:
UCMOJIb30BaHUE U3YUYEHHBIX TEPMHUHOB, MOHATHH, TEOpUH, 3aKOHOB U 3aKOHOMEPHOCTEM
11 00BbACHEHUS HaOII0JaeMbIX OMOJIOTHYECKHX OOBEKTOB, SIBJIEHUH U MPOLIECCOB;
INOHUMAHUE CIOCOOOB TOJYy4YEHHs OHOJOTMYECKMX 3HAHWM; HaJIW4YHe OIbITa
UCMOJb30BaHUSI METOJOB OMOJOIMM C ILEJIbI0 M3YYEHHUs HKHUBBIX OOBEKTOB,
OMOJIOrMYECKUX SBJICHUH W TPOIECCOB: HAOJIOJEHUE, ONHCAHME, IPOBEACHUE
HECJIO)KHBIX ~ OMOJIOTMYECKHX OIBITOB M  SKCIEPUMEHTOB, B TOM YHCIE C
MCIIOJIb30BaHUEM aHAJIOTOBBIX U U(PPOBBIX MPUOOPOB HHCTPYMEHTOB;

YMEHHE XapaKTepU30BaTh OCHOBHBIE T'PYIIIBI OPraHU3MOB B CHUCTEME OPraHHMYECKOIO
Mupa (B TOM YHCJIE BUPYChI, OAKTEpUHU, pacTE€HUs, TpUObI, >KUBOTHBIE): CTPOCHUE,
MPOLECCHl JKU3HEJCATENIbHOCTH, UX IMPOUCXOXKIACHHE, 3HAUCHHWE B MPUPOJEC U KU3ZHU
YeNI0BeKa;

YMEHHE OOBSICHITH IOJOXKEHHE YeJIOBEKa B CHUCTEME OPraHUYeCKOr0 MHpa, €ro
MPOUCXOXKJIEHNE, CXOACTBA M OTJIMYUS YEJIOBEKa OT JXUBOTHBIX, XapaKTepU30BaTh
CTPOCHME W  TPOLECCHl  KU3HEACSITENPHOCTH  OpraHM3Ma  4YelOBeKa,  ero

MPUCIIOCOOJICHHOCTD K Pa3- JUYHBIM 3KOJIOTUYECKUM (aKTopaM;



YMEHHE WCTOIb30BaTh MPUOOPETEHHBIC 3HAHWUS W HABBIKKM JJIS 3J0pPOBOrO 00pasa
KU3HU, COATAaHCHPOBAHHOTO MTUTAHUS U (PU3MUECKONW aKTUBHOCTH; HETIPUIATHE BPEIHBIX
MPUBBIYEK W 3aBHCHMOCTEH; yYMEHHE  MPOTHBOJCWCTBOBATh  JDKEHAYYHBIM
MaHUITYJISIHSAM B 00JIaCTH 37]0POBBSI;

YMCHHE OIHMCHIBATh KJICTKH, TKAHW, OPraHbl, CUCTEMbl OPTaHOB W XapaKTEPU30BAThH
BOKHEHIITME OWOJIOTMYECKUE TMPOIECChl B OpPraHW3Max pacTCHHM, XUBOTHBIX H
YeIIOBeKa;

c(OpPMHPOBAHHOCTh TIPEJCTABICHU O B3aWMMOCBS3U HACJICIOBAHUS IMOTOMCTBOM
NPHU3HAKOB OT POJUTEIBCKUX (OPM C OpraHU3alMed KICTKW, HaJIWYueM B HEH
XpOMOCOM  KaK HOCHTEJICH  HACJCACTBEHHOW  WHpopMamuu, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACJICAOBaHUS PU3HAKOB;

c(hOpMHPOBAHHOCTh NPEJICTABJICHUH 00 OCHOBHBIX (DAKTOpax OKpYIKaroUmIeH Cpebl, UX
pOJIM B  OJKU3HENICATCILHOCTH W DBOJIIOIMM OPraHWU3MOB; MpEACTaBiICHUE 00
aHTPOIIOTEHHOM (haKTOpE;

chOpMUPOBAHHOCTH MIPEIICTABICHUN 00 IKOCHCTEMax M 3HAYCHUU OMOpa3HOOOpasus; O
rI100aTbHBIX IKOJOTHYSCKUX MPOoOIeMax, CTOSIIUX Tepes] YeTIOBEUECTBOM M CIocobax
UX TIPEO/I0JICHHUS;

yYMEHHUE peliaTh yueOHbIe 3ajaui ONOJIOTHIECKOTO COICPKAHUS, B TOM YHCJIC BBISBIISATH
NPUIMHHO-CIICJICTBEHHBIE CBSI3W, NMPOBOIAUTH PAcUEThI, JeTaTh BBIBOJLI HA OCHOBAHHH
MIOJTyYEHHBIX PE3YIIbTATOB;

YMEHHUE CO37]aBaTh M NMPUMEHITh CIOBECHBIC M TpadUUeCKUe MOJEITH I OOBSICHEHUS
CTPOEHUS KUBBIX CUCTEM, SBJIICHUN U TTPOLIECCOB KUBOM MPUPOJIBI;

MOHMMAaHUE BKJIAJa POCCUUCKHX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE OHMOJIOTHYECKUX
HayK;

BIaJICHUE HaBBIKaMH palboThl ¢ WHPOpMANKME OHOJOTHYECKOTO COACPIKAHUSA,
MPEICTaBICHHONW B pa3HoW ¢opMe (B BUAE TEKCTa, TAOIMYHBIX JTaHHBIX, CXEM,
rpadukoB, AuarpaMMm, MOJEIICH, N300paKEeHNI ), KPUTHIECKOTO aHaIu3a nHpopmauu u
OLIEHKH €€ JIOCTOBEPHOCTH;

YMEHHE IUIAaHUPOBATh TIOJ PYKOBOJACTBOM HACTaBHHKAa W TPOBOJHUTH ydeOHOE

HCCIIEIOBAHUE WJIM MPOEKTHYIO paboTy B 00sacTH OMOJIOTHM; C YYETOM HaMEUYEHHOU



uenu GopMmynupoBaTh NpoOieMy, THIOTE3y, CTaBUTh 3aJau, BHIOMpATh aJIeKBaTHbBIC
METOAbl [JIi WX pelnieHus, (OpMyIHPOBATh BBIBOJABL, MYOJIMYHO MPEACTABIATH
MOJTyYEHHBIE PE3YIIbTaTHI;

yMEHUE HWHTETPUPOBATh OMOJOTMYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX Y4eOHBIX
MPEMETOB;

c(hOpMUPOBAHHOCTh OCHOB JKOJIOTMUECKOW TI'PaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTHU
JEUCTBUIM 1O COXpaHEHHIO OMOpa3HOOOpa3usi W OXpaHE MPUPOIHBIX HKOCUCTEM,
COXpPaHEHMI0O W VYKPEIUICHUIO 3JI0POBbS UEJOBEKAa; yMEHUE BBIOUpATh IIEJIeBBIC
YCTAaHOBKH B CBOMX JICUCTBUSAX U MOCTYNKaX MO OTHOIIECHUIO K )KUBOU MPUPOJIE, CBOEMY
3I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX.

MeTanpeaMeTHbIe pe3yJbTaThl

YHuBepcalibHbIC TTO3HABATEILHBIC ICHCTBUS

ba3oBrie JJornyeckue eHCTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKU OMOJOTUUYECKUX OOBEKTOB
(ssBNIEHUN);

yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KilacCHU(pUKAIIUN OMOJIOTHYECKUX O0OBEKTOB,
OCHOBaHUS JIJIs1 0000IIEHUS M CPaBHEHUS, KPUTEPUH MPOBOIUMOT0 aHAJIN3a;

C y4y€TOoM MpenIoKCHHON OMOJOTUYECKON 3aJayd BBISABISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHS] B paccMaTpHBaeMbIX (pakTax W HAOMIOACHUSAX; TMpesjaraTb KpUTCPHH
IUJTS BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPECUMH;

BBISBIIATH  JNePUIMTHl  WHGOPMAIIMM, JaHHBIX, HEOOXOIMMBIX JUIA PEIICHUS
MMOCTaBJICHHOM 3a/JauH;

BBISIBJIITh TPUYMHHO-CIICICTBEHHBIC CBS3M IPH M3YYCHHH OMOJOTHYCCKUX SIBICHUU U
MPOIIECCOB; JIeJIaTh BBIBOJABI C HCMOJIB30BAHUEM JCAYKTHUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKITIOUECHUH I10 aHaJIOTHH, (OPMYJIUPOBATH THIOTE3Bl O
B3aMMOCBSI3SX;

CaMOCTOSITEILHO BBIOMpaATh CMoco0 pemeHus ydeOHOW OHMOJOTHMYECKON 3ajadu
(cpaBHMBaTh HECKOJIKO BAapHAHTOB pPEIICHHUS, BbIOMpaTh HanbOoJiee MOAXOIAIINN C
Y4ETOM CaMOCTOSITENIbHO BBIACICHHBIX KPUTEPHER).

ba3oBrle uccie1oBaTeIbCKUE NENCTBUS



MCTIOJIb30BaTh BOMIPOCHI KAaK UCCIIEIOBATEICKUN HHCTPYMEHT TTO3HAHMS,
GopMynupoBaTH BONPOCH], (PUKCHPYIOMINE Pa3phiB MEXY PEaTbHBIM U KEIAaTEIbHBIM
COCTOSIHHEM CHUTyallud, OOBEKTa, W CAMOCTOATEIbHO YyCTaHABIMBAaThH HMCKOMOE U
TaHHOE;

(dbopMHUpPOBATH TUIIOTE3Y 00 HCTHHHOCTH COOCTBEHHBIX CYXICHHHU U CYKICHUHN NPYTHUX,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE;

NPOBOJIUTH IO  CaMOCTOSITENIbHO  COCTAaBICHHOMY IUIAHY  OTIBIT, HECIIOKHBIN
OMONOrMYECKUN  DKCIIEPUMEHT, HEOONbIIOE HCCIEAOBaHHWE TI0  YCTaHOBJICHHIO
0COOCHHOCTEH OMOJIOTUYECKOTO 00BEKTa N3yUeHUs], IPUUNHHO-CIICICTBEHHBIX CBS3€H U
3aBUCUMOCTEH OUOTOTUUECKUX 0OBEKTOB MEXKIY COOOi;

OLICHWBATh MPUMEHUMOCTh W JOCTOBEPHOCTh HH(OpPMAIWH, TIOJYYCHHOH B XOJe
OMOJIOTUYECKOTO UCCIIeI0BaHUA (IKCIIEPUMEHTA);

CaMoCTOSITeTFHO  (hOpMyNIHpOBaTh O00OOIIEHUST ¥  BBIBOJABI 1O  pe3yJbTaTam
POBEIEHHOTO HAOJIOJEHUS, OIbITAa, UCCIIECIOBAHUS, BIA/IETh HHCTPYMEHTAMHU OIEHKH
JOCTOBEPHOCTH TMOTYYEHHBIX BHIBOJOB M 0000IIEHU;

IPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIIEe pa3BUTHE OMOJIOTMYECKUX IMPOIIECCOB U UX
NOCJIEJICTBUS B AHAJOTHYHBIX WJIM CXOJHBIX CHUTYyallusiX, a TakKe BbIJBUTATh
MPENONIOKEHUSI 00 UX Pa3BUTHUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ uadopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHl W 3aIlpoChl NpU TMOUCKE U O0TOOpE
Ounonornyeckoil MHGOPMAIMKU WM JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIOKEHHOM
y4eOHOM OMOJIOTHUECKOM 3a/1auu;

BHIOWpPATH, aHATU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH OMOIOTHUUYECKYIO
nHMOPMAITNIO PA3TMYHBIX BUAOB U (POPM IpeICTaBICHNUS;

HAXOJUTh CXOJIHBIE apTYMEHTHI (MTOATBEPKIAOIINE WM ONIPOBEPTAIOIINE OJTHY U TY XKe
UJICI0, BEPCHIO) B PA3IMYHBIX HHOOPMAITMOHHBIX UICTOYHUKAX;

CaMOCTOSATEIIFHO BBIOMPATh ONTUMAIIbHYIO (POpMY MpecTaBICHUS HHHOPMAITIH
WJUTIOCTPUPOBATH PEIIacMbIe 3aa4ll HECIOXKHBIMH CXEMaMH, JUarpaMMaMu, WHOU

rpauKoil 1 UX KOMOMHALUSAMU;



OIICHUBATh HAJIEKHOCTh OMOJIOTUYECKONW MHPOPMAIIMU IO KPUTEPUSIM, TPEITI0KEHHBIM
yauTeNeM Wik CHOPMYIUPOBAHHBIM CAMOCTOSITEIIHHO;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(POPMALIHIO;

OBJIQJICTh CUCTEMOM YHUBEPCAJIbHBIX TT0O3HABATEIBHBIX IEUCTBUN 0OecrieynBaeT
c(hOpMUPOBAHHOCTh KOTHUTUBHBIX HABBIKOB O0yYAIOITUXCSI.

YHuBepcajibHble KOMMYHUKATHUBHbIC 1eHCTBUS

O6mieHue:

BOCIIpUHUMATh U (OPMYJIHUPOBATh CYXKICHHUSA, BBIpAXKAaTh OMOIMU B Mpoliecce
BBITIOJIHEHUSI TPAKTUYECKUX M JaO0OpaTOpPHBIX palOT; BbIpaXkaTh ceOs (CBOIO TOUKY
3peHMsI) B YCTHBIX U TUCHbMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOaJbHBIC CPEACTBA OOIIEHHUS, MOHMUMATh 3HAYCHHUE COIMATbHBIX
3HAKOB, 3HATh U PACIO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CHUTYyallMidi W CMST4YaTh
KOH(DJIMKTHI, BECTH MEPETOBOPHI;

NOHUMATh HAMEPEHUS IPYTHUX, MPOSBISATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY U
B KOppeKTHOM hopme hopMyIHpOoBaTh CBOU BO3PAKEHUS;

B XOJI¢ JMajora W/WiuW TUCKYCCHUU 3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOi
OMOJIOTUYECKON TeMbl M BBICKA3bIBaTh MJIEH, HAllEJICHHBbIE HA pelIeHUue OMOIOTrHYEeCKOM
3a/1a9M | MOJJIep)KaHue OJ1aroxenaTeIbHOCTH OOIICHHUS;

COMNOCTABJISITh CBOM CYXKIEHUS C CYXKICHHSIMU JPYIrMX Y4YaCTHUKOB JUaJora,
O0OHapy’KHUBATh Pa3IUYUE U CXOACTBO MO3ZUIIHIA;

nyOMUYHO TPEJCTaBIATh PE3YIAbTaThl  BBIMOJHEHHOTO OMOJIOTMYECKOTO  OIbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, TPOCKTA);

CaMOCTOSATETILHO BHIOWpPATh (opMaT BBICTYIUICHHS C Y4ETOM 3a7a4 TPE3CHTAIMU U
0COOEHHOCTEW ayTUTOPUU M B COOTBETCTBUH C HUM COCTaBIIATh YCTHHIE U MHUChbMEHHBIC
TEKCTBhI C UCMOJIb30BAaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas IeITeNbHOCTD (COTPYAHUYECTBO):

MOHUMATh ¥ UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHON ¥ HHAUBUIYaIbHON pabOTHI IPU
pEelIeHNd KOHKPETHON OMOJ0ornuYeckoil mpoOiemMbl, OOOCHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PELUICHUN MOCTABICHHON yueOHOU

3a1a4u;



MPUHUMATH 1€]b COBMECTHOM EATENBHOCTH, KOJJIEKTUBHO CTPOUTH JECUCTBHUS O €€
JOCTHKEHUIO: paclpeaesiiaTh POy, JOrOBapUBaThCsA, 00CYKAAaTh MPOIECC U PE3yiabTaT
COB- MECTHOM paboThl; yMETh 0000111aTh MHEHUS HECKOJbKHUX JIIOACH, MPOSBISATDH
TOTOBHOCTh PYKOBOJUTb, BBIIOJIHATH NOPYUCHUS, MO TUUHSITHCS;

IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM padOThI, OMPENESATh CBOIO pOJib (C y4ETOM
MPEANOYTEHUI 1 BO3MOKHOCTEH BCEX YUACTHUKOB B3aUMOJACHCTBUS), paclpeaessTh 3a-
Ja4l  MEXJy uYJieHaMH KOMaH/bl, y4acTBOBaTh B TPYIIOBBIX (Qopmax pabOThI
(oOcyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBBIE IIITYPMbI» U UHBIE);

BBITIOJIHSITH CBOKO YacTh pabOThI, IOCTUTATh KAYECTBEHHOI'O Pe3yyibTaTa M0 CBOEMY
HaIPAaBJICHUIO U KOOPJUHUPOBATH CBOU JIEUCTBUSI C APYTUMU YWICHAMU KOMaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIa/ia B OOIIUMA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOopMyJIUPOBaHHBIM yYaCTHHUKAMH B3aWMOJICHCTBUS, CpPaBHUBATh PE3YJIbTaThl C
MCXOJHOM 3a7aueii U BKJIAJl KaXKJIOr0 YIeHa KOMaH/Ibl B IOCTHKEHUE PE3YIbTaTOB,
pasnensaTh cepy OTBETCTBEHHOCTH M MPOSIBISATH TOTOBHOCTH K MPEIOCTaBICHUIO
OTué€Ta nepeq rpymnIoiu;

OBJIQJIETh CHUCTEMON  YHUBEPCAIBHBIX KOMMYHUKATHUBHBIX JI€MCTBUN, KOTOpas
oOecrieunBaeT CHOPMUPOBAHHOCTH COIMANBHBIX HABBIKOB M AMOIIMOHAIBHOTO
MHTEJUICKTa 00yJaroIIuXxcs.

YHUBEpCaAIIbHBIE PETYJIATUBHBIC ICHCTBUS

Camoopranuzanus:

BBISIBIISITh TPOOJIEMBI NIl PEUIECHUSI B KU3HEHHBIX U YUCOHBIX CHUTYAIUSIX, UCTOJIb3YS
O1O0- TOrHYeCKHUe 3HAHMS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0AAaX MPUHITUS pEUICHUN (MHAUBUAYaIbHOE, PH-
HATHUE PELLICHUS B TPYIIIE, IPUHATUE PEUICHUN TPYNION );

CaMOCTOSITEJIbHO COCTAaBJSITh QJITOPUTM pEIIeHUs 3a7adyd (WIM €ro 4acThb), BHIOMpPATh
croco0 permieHns y4eOHOH OMOIOTHYECKOW 3a7a4d ¢ YYETOM MMEIOIINXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATH MPEIaraéMble BapHaHThl PEIICHUN;
COCTaBJISITh IJIaH AEHUCTBUM (IJIaH peaau3alii HAMEYEHHOTO alrOpuTMa pEIICHus),
KOPPEKTUPOBATh  NPEJIOKEHHBIA  ANrOPUTM C  YYETOM  IMOJYYEHHUS  HOBBIX

OMOJIOrMYECKUX 3HAHUN 00 U3y4aeMOM OHOJIOTMYECKOM OOBEKTE;



nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a peieHue. CaMoKOHTPOIb (pediekcusi):
BIIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIUU U PedIEKCHUHY;

JaBaTh aJICKBAaTHYIO OIICHKY CUTYyallMy U MpeJjiaraTh MmiaH e€ N3MEHEHUS;

YUHUTHIBATh KOHTEKCT U TPEABUIETh TPYIAHOCTH, KOTOpPHIE MOT'YT BO3HUKHYTh NP
pelieHnd y4eOHOM OMOJIOTHYECKON 3ajauu, aJalTUpPOBATh PEIICHHE K MEHSIOUUMCS
00CTOSATCILCTBAM;

OOBSICHSITh MPUYMHBI TOCTHXKEHUSI (HEJOCTUKEHUS) PE3yJIbTaTOB JEATEIbHOCTHU, 1aBaTh
OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAaXOJUTh IO3UTUBHOE B MPOU3OIICAIICH
CUTYalluu;

BHOCHUTH KOPPEKTUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MEHUBIIUXCS CUTYAIIMH, YCTAHOBIICHHBIX OITMOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE PE3YJIbTaTa LI U YCIOBUSM. DMOIIMOHATBHBIN MHTEIUICKT:
pasnnyaTh, Ha3bIBATh U YIPABJISATH COOCTBEHHBIMU AMOIUSAMH U IMOIUSMHU JIPYTUX;
BBISIBJIATh M AaHAIM3UPOBATh IPUYHUHBI SMOLIU;

CTaBUTH €051 HA MECTO JIPYroro 4yejJoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS APYToro;
perynupoBath croco0 BeipakeHus smouui. [IpuHstue ceds u npyrux:

OCO3HAHHO OTHOCHUTBCA K APYTOMY YEJIOBEKY, €T0 MHEHHUIO;

pU3HABaTh CBOE MPABO HA OMIMOKY M TaKOE e MPaBo APYToro;

OTKPBITOCTH cebe M JAPYyruM; 6 0co3HaBaTh HEBO3MOKHOCTH KOHTPOJIMPOBATH BCE
BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAIbHBIX YYEOHBIX PETYIATUBHBIX JIEUCTBUM, KOTOpas
oOecrieunBaeT (HOPMUPOBAHKIE CMBICIOBBIX YCTAHOBOK JIMYHOCTU (BHYTPEHHSS TTO3UITUS
JUYHOCTH), W KU3HCHHBIX HABBIKOB JIMYHOCTH (yIpPaBICHHUS] COOOM, CaMOAMCITUILINHEI,
YCTOMYHMBOTO MTOBE/ICHHUS).

JIn4HOCTHBIE pPe3y/IbTAThI

[TarproTyeckoe BOCIIUTAHHUE:

MOHUMAaHUE TEHHOCTH OWMOJOTMYECKON HayKkd, €€ pOJId B Pa3BUTHU YEIIOBEUECKOTO
o0111ecTBa, OTHOLIEHHE K OMOJIOTMH KaK BaKHOW COCTABIISIIONIEH KYJIbTYPhI, TOPIOCTH 32
BKJIaJI POCCUMCKUX U COBETCKUX YUYEHBIX B PA3BUTHE MUPOBOM OMOJIOTMYECKON HAYKHU.

['paxxtanckoe BociuTaHue:



FOTOBHOCTh K Pa3sHOOOpPa3HOM COBMECTHOM JEATENIbHOCTH TMPU  BBINOJHEHUU
OMOJIOTMYECKUX OMBITOB, PKCIIEPUMEHTOB, UCCIIECIOBAHUI U MPOEKTOB, CTPEMIICHHE K
B3aMMOITOHUMAHUIO U B3aUMOIIOMOIITH.

JIyXOBHO-HPaBCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTH OIICHMBATh CBOE IMOBEJCHUE M MOCTYIIKH, & TaKXKe MOBEJCHUE U MOCTYIKHU
JIPYTUX JIOJed C TO3UIIMM HPABCTBEHHBIX HOPM W HOPM D3KOJIOTHYECKOrO IpaBa C
y4€TOM OCO3HAHUS MOCJEACTBUI MOCTYIKOB.

DCTETUYECKOE BOCIUTAHUE:

MOHUMAHHUE YMOIIMOHAIBHOTO BO3JEHCTBUSI MPUPOABI U €€ IeHHOCTH. [leHHocTu
HAy4YHOT'O TIO3HAHMSL:

OpUCHTAIIHS B JICATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJIOTUYECKUX HAYUHBIX
peACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOIbI, B3AUMOCBS3AX
YeJI0BEKA C MPUPOJIHOM U COLMAIIBHOM CPEIOH;

pa3BUTHE HAy4YHOM JIOOO3HATEIBHOCTH, UHTEpeca K OHOJOTMYEecKOM Hayke H
UCCIIE0BATEIBCKON JIESATEIIbHOCTH;

OBJIaJICHUE OCHOBHBIMM HaBBIKAMHU UCCJIEA0BATEIBCKON AesATeabHOCTH. DOpMHUpPOBAHUE
KYJIbTYPbI 310POBBSL:

OCO3HAHHWE LEHHOCTH J>KW3HU; OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3I0pOBBI0 U
yCTaHOBKAa Ha 3JI0POBBIM 00pa3 Ku3HU (3I0pOBOE TUTaHUE, COOJIIOJICHHE
TUTUEHUYECKUX TIpa- BUJI, cOATaHCUPOBAHHBINA PEXXUM 3aHATUNA U OTABIXA, PETYJsIpHas
¢dusnueckast akTUBHOCTB);

OCO3HAHHUE TOCJEACTBUN M HENPUITUE BPEAHBIX NPUBBIYEK (YNOTpPEOIEHUE AIKOTOJs,
HApKOTHKOB, KypeHue) W HWHBIX (GopMm Bpema misg (U3HUECKOTO U TMCUXUYECKOTO
310pOBbBS;

coOmro/IeHne TpaBmil O€30MaCHOCTH, B TOM YHCJIE HABBIKM O€30MAcHOTO MOBEICHUS B
MPUPOJTHOM CpeJIE;

YMEHHUE OCO3HaBaTh SMOIMOHAIBLHOE COCTOSIHUE CBOE€ M JPYrux JIOAEH, yMETh
YOpaBisiTh COOCTBEHHBIM SMOLIMOHAIBHBIM COCTOSIHUEM;

c(hopMUPOBAHHOCTH HaBbIKA pe(ieKkCuu, MpU3HAHUE CBOETO MpaBa Ha OLIKUOKY U TAKOTO

e TMpaBa JIPyroro 4ejaoBeKa.



TpynoBoe BoclIUTaHUE:

AKTHBHOE y4YacCTHE B PEIICHUH MPAKTUYCCKUX 3a/1ad (B paMKaX CEMbH, IITKOJIBI, TOPO/Ia,
Kpast) OMOJIOTHYECKOW M DKOJOTHYECKON HAIMpaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY
U3YUYCHUIO TPOQECCUl, CBA3aHHBIX C OMOJIOTHEH.

DKOJI0TrHYeCKOe BOCIIUTAHUC:

OpHEHTAIUsl HAa TPUMCHCHHE OMOJIOTMYECKUX 3HAHWM IJIS pelIeHUs 3a1ad B 00JacTh
OKpYXalomel Ccpeabl, IUTAHUPOBAHUS IIOCTYIIKOB W OICHKH WX BO3MOXXHBIX
TIOCIICJICTBUH JIJIST OKPY’KAFOIIICH CPEIBL;

MOBBIIIICHUE YPOBHSI DKOJIOTMYECKOW KYJIBTYPBI, OCO3HAHWE TJI00aJbHOTO XapakTepa
9KO- JIOTMYECKHX TMPOOJIeM M IMyTeld WX PEIICHHs; aKTUBHOC HEMPUATHE JCHCTBUM,
NPUHOCSIIUX BPeJl OKPYKaIOIEH cpejie;

TOTOBHOCTh K  yYacTHIO B  TPAKTHYCCKOM  JICSITCIBHOCTH  DKOJIOTMYECKOM
HAIPaBJICHHOCTH. AjanTanus  oOydYaromierocs K  HM3MCHSIOIIMMCS  YCJIOBHSIM
COLMAIBLHOUN U MPUPOJ- HOM CPEBI:

OCBOCHHUE 00YUaIOIUMHUCS COIMAIBHOTO OIBITA, HOPM M IIPaBUJI OOIIECTBEHHOTO
MOBEJICHUS B TPYNIIaX U COOOIIECTBAaX MPH BHIMTOJHEHUN OMOJOTHYECKUX 3ajad,
IIPOEKTOB U UCCJIEAOBAHUN, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

O0CO3HAaHHUE HEOOXOIUMOCTH B (POPMHPOBAHUU HOBBIX OMOJIOTHYCCKUX 3HAHUU, YMEHUE
dbopMyITUPOBATH UJICH, IIOHATHS, THIIOTE3bI O OMOJOTUUECKUX O0BEKTaX U SIBICHUSX,
OCO3HaHHUE JepuIMTa COOCTBEHHBIX OMOJIOTHYECKHUX 3HAHHUM, TUTAHUPOBAHUE CBOETO
pPa3BUTHSA,

YMEHHE OIepHUPOBATH OCHOBHBIMH MOHATUSMH, TEPMUHAMHU U MPEICTABIICHUSIMH B
00J1acTH KOHIIETIIIUHA YCTONIUBOTO Pa3BUTHS;

YMEHHE aHAJIU3UPOBATh W BBISIBISATH B3aMMOCBS3U MPUPOABI, OOIIECTBA U SKOHOMHUKH;
OIICHUBAHHUE CBOMX JICHCTBUHU C yUETOM BJIMSHHS Ha OKPYKAIOIIYIO CPEy, JOCTHKCHUS
1esel ¥ MPeoI0JCHUS BBI30BOB M BO3MOYKHBIX TJIO0ATBHBIX MOCIICICTBHM;

OCO3HAHHE CTPECCOBOM CUTYaIlUH, OIIEHUBAHUE MMPOUCXOIAIINX U3MECHEHUH U UX
MOCJICACTBUIN; OIICHUBAaHWE CHUTyaIlldd CTpecca, KOPPEKTUPOBAHHUE IPHHUMACMBIX
pEIIEHUI U TeNCTBUN;

YBAXKUTCJIIBHOC OTHOIICHHC K TOYKE 3PpCHUA APYIOoro 4€J10BCKa, €ro MHCHHIO,



MHPOBO33PEHUIO.

Coaep:xanue yueoHoro kypca «buosorus» 10-11 kiace

Buonozusa kax komnaexc HayK o Hcueoii npupooe

buonorusi kak KOMIUIEKCHAs HaykKa, METOAbl HAyYHOI'O MO3HAHHUS, UCIOJIb3YyEMbIE B
ouonoruu. CoBpeMeHHbIEC HamnpaBiieHus B Ouosnoruu. Pons 6uonoruu B opMupoBaHuu
COBPEMEHHOM HAyYHOM KapTUHBI MHpA, MPAKTUYECKOE 3HAYCHHE OHOJOTMYECKHUX

3HaHUM. buonornyeckue cuCTeMbl Kak npeaAMeET U3yUCHUA OMOJIOTHH.

CTpykTypHBIE 1 PYHKIMOHAJIbHbIE OCHOBBI KM3HU

MonekyisipHble OCHOBBI  JKM3HM. HeopraHuueckue BEIIECTBA, UMX 3HAYCHUE.
Opranudeckue BemiecTBa (yriaeBobl, TUMUILI, OCIKU, HYKJIEUHOBBIC KUCTOThI, AT®D) u
uxX 3HayeHue. buononumepsl. Jlpyrue  opraHuyeckue — BEIIECTBA  KJIETKH.
HanoTexHonoruu B 6MOJIOTHU.

[utonorus, MeETOAbl LUTOJOTUU. Polb KJIETOYHOW TEOPUM B  CTAHOBJICHUH
COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHUHBI MHpa. KIIeTKM NpoKapHOT U 3YKapHoT.
OCHOBHBIE YaCTH ¥ OPTAHOUIBI KJIETKH, UX (DYHKIIHH.

Bupychl — Heknierounas hopma K1U3HHU, MEphl MPO(HUIAKTHKN BUPYCHBIX 3a00JIeBaHUH.
JKusnenesrenpHocTh KieTkd. IDmactuueckuii oOMeH. DOTOCHHTE3, XEMOCHHTES.
buocunTes Oenka. DHeprernyeckuid oOMeH. XpaHEHHE, Tepenada W pean3alrus
HacJIeJICTBeHHONW mH(popManuu B kietke. ['eHernueckuii koj. ['en, renom. ['eHommKa.
BnusiHue HapKOT€HHBIX BEUIECTB HA MPOLECCHI B KIETKE.

Knerounsrit 1uwmkin: wuHTepdaza wu AeneHne. MuTo3 U MeHo03, HX 3HAUCHUE.
CoMaTnyecKkue U MojJ0BbIE KIETKH.

Opzanusm

Opranusm — eIMHOE 1IeJI0E.

KuznenearenbHOCTh opranusma. Perynsnust GyHKIMN oprannu3zMa, roMeocTas.
Pa3mHoxenue oprann3MoB (Oecrosioe u mosoBoe). CrocoObl pa3MHOKEHHS Y paCTeHHU I

U OKUBOTHBIX. HWHIuMBUAyalbHOE pa3BUTHE oOpranu3Ma (oHtoreHes). [lpuduHb



HapylieHu pa3BUTHS. PenpoayKTHBHOE 370pOBbE UENOBEKA; MOCIECACTBUS BIHUSHUS
aJIKOTOJIsl, HIKOTMHA, HAPKOTUYECKUX BEIIECTB HA SMOPHUOHATBLHOE PAa3BUTHE YEIIOBEKA.
Ku3HeHHbIE UKl PA3HBIX TPYII OPTaHU3MOB.

['enetnka, MeToapl TeHETUKHU. ['€HETHMYECKass TEPMUHOJIOTUS W CHUMBOJHUKA. 3aKOHBI
HacineactBeHHocTH I, Mengenda. XpoMOCOMHass TEOpUsl  HACJIEICTBEHHOCTH.
Onpenenenue nona. CUEMICHHOE C TOJIOM HACJIEI0BAHUE.

I'enetuka uenoBeka. HacnencrBeHHbie 3a001€BaHMs YEJIOBEKAa U UX MPEIYIIPEKICHUE.
DTHYECKHUE aCTIEKTHI B 00JIaCTH MEIUIIMHCKON TeHETHKH.

I'enotun u cpena. HenacnencrBennas n3sMeHunBOCTh. HacnencrBeHHass ”3MEHUMBOCTb.
MyTareHnsl, uX BIUSHUE Ha 3JI0POBbE YeJIOBEKA.

JlomecTukarust U ceynekius. Metoapl cenekiuu. buotexHosorus, ee HanpaBlIeHHS U
NEePCIEKTUBBI pa3BUTHs. bro0e30macHOCTb.

Teopusa 360110uuu

Pa3BuTre 3BOMIOIMOHHBIX UEH, HBOOIMOHHAs Teopuss Y. JlapBuna. CUHTETHYECKas
Teopus 3BONMIOIUU. CBUIETENBCTBA ABOJIOIUU KUBOW MPUPOJbl. MUKpPOIBOJIIOLUUS U
MakpodBostonusi. Buna, ero kpurepuu. Ilomynamuss — dJ€eMEHTapHas €AWHUIIA
ABOMIONMH. JIBHIKYIIME CHIIBI DBOJIOLMHM, WX BIMSHWE Ha TEeHO(DOHI MOMYJISIUU.
Hanpasnenus sBostonuu.

MHoroo0pa3ue OpraHM3MOB KakK pe3yiabTaT IBOMONUMH. [IpuHIMIBI Ki1accuduUKaIuu,
CHUCTEMAaTHKA.

Opzanusmsl u oKpysHcaruiaa cpeoa

[Tpucroco6ieHnss OpraHu3MOB K JIEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB.

buoreonienos. Dxocuctema. PaznooOpasue skocructeM. B3auMOOTHOIICHHS TOMYIISIITUI
pa3HBIX BUJOB B dKocucTemMe. KpyroBopoT BeleCTB M MOTOK SHEPTUM B IKOCHUCTEME.
Y CcTOMYMBOCTD M AMHAMHKA dKOcUCTeM. [locineacTBUS BIUSHUS ACATEIBHOCTH YEI0BEKa
Ha o9Kkocuctembl. CoxpaHeHWe Owopa3sHooOpa3usi Kak OCHOBAa yCTOMYHMBOCTH
9KOCHUCTEMBI.

CtpykTypa Omochepbl. 3aKOHOMEPHOCTH CyIecTBOBaHUs Ouocdepnl. KpyroBopotsl

BEIIECTB B Onocdepe.



['moGanbHble aHTPOINOTeHHbIE H3MEHEHUs B Ouocdepe. IIpoOreMbl ycTOHYMBOTrO

paBBI/ITI/IH.HCpCHCKTI/IBBI pasBUTHUA OMOJIOTMYECKUX HayK.



TemaTuyeckoe muianuposanme B 10 kiaacce

HaumenoBanu TleneBas Kon-Bo  (OcHoBHBIE  BHA4Mcomnb30-
e pasmenoB HConaep)kaHHE  |[yCTaHOBKA 4acoB I JIeATEeIbHO{BAHUE  000-
n/m [Tem ypoka CTH 00y4aro-pya0oBaHUs
[TUXCS
Beenenne
MeToibl Ono- [Ypoxk Ne 1 dopmupoBa- 1 Beoauxkenue  |[JlaTyuk Kuc-
1 |mormueckmx |«[IpakTUueckoe [Hre HaABLIKOB TUIOTE3bI, U3-  [Topoja
WCcClieIoBa-  [IPUMEHEHHE  [IPaKTHYEeCKOT MepeHHue  KOH-A
HUI 06HIeHay‘lHI>IX OWCIIOJIL30BaH NECHTpAUU KHCA
METOJIOB BUS ~ HAay4HBIX Toposa BO BJIbI-
OMOJIOTUYECKUX METOIOB XaeMoM,
VICCIIEIOBAHUAX |[MCCIICIOBAHUS BBIJIHIXacMOM
» BO3yXe
Paznen Kierka
benku JlaGopaTopHasi |BBIsSICHUTB 1 OnpenensioT JlatTuuk  om-
pabota Ne 1 YCIIOBUSL  aK- AQKTUBHOCTH  TI€-THYECKOU
«3ydenne TUBHOCTH [POKCHIA3hI MJIOTHOCTH
2 (dbepmeHTaTUB- |PEPMEHTOB CIIOHBI,  H3Me-
HOW  aKTHBHO- PAIOT  ONTHYE-
CTH CIIIOHBI» CKYIO IUIOTHOCTh
[pacTBOpOM
Hyxneuno-  [Jlaboparopuas |[loxyuutsb 1 [IpuroroBnenue |[latunk pH
BbIC KUCJIOTHI [paboTa No 2 npenapar romoreHara o00-
«Bblenenne  MOYMIIEHHO pasia, 00pa-
3 ouncrka JIHK#JIHK 0oTKa JIeTep-
U3 KJIETOK pac- FEHTaMH,  Oca-
TEHUI PKIIEHHE
HYKJIEOTIpOTe-
M70B, OYHUCTKA
JIHK
Opranemnsl  [Jlaboparopnas |HaOmomats |1 [IpurotoBnenne |MHUKPOCKOIIL,
KJIETKH paboTa Ne 3 [1a3MOJIU3 U MUKporpena-  [Habop  Juid
4 «[Inma3monu3  wjgennazMoan3 pata, obpa-fmpenapupo-
Nen1a3Moiu3 BB KIIETKE 0OTKa  peakTH-BaHUs
PacTUTENbHOU BaMu, paboTa ¢
KIJIETKE» MUKPOCKOTIOM




dotocuHTe3 [Ypok Ne 2 Jlo3azath BeIH1 [HaOmromaror ne-/laTuuku
«["a3oBbie 3(dexTr nenenne KHC-  MOHCTAllMOH-  HbIdKHUcIOpoaa, pH
(dboTtocuHTE32» nopona ¥  |OIBIT, 3a-
[IOTJIOLEHHE [PHCOBBIBAIOT ~ CXEMY
YTIIEKUCITOTO YCTaHOB- KU,
rasa npy|  |puKCHpYIOT
¢dorocunTe3e X0 U pe3yibTa- Thl
OTIbITa
dotocunres JlaboparopHas BrisiBUTH CoOuparot JlaTunku
pabota Ne 4 MpoIiiecc YCTaHOBKY TUT krciopoa, pH
«Ornpenenenue ¢ukcamuu y OIIBITA,  M3MEp
MHTEHCUBHOCTHU JIEKUCIIOTO Ta3 0T  TOKa3arel
mpouecca  ¢u BOJTHBIM Cpelibl, ¢bukc
caly  yTJeKu pacTeHHeM I pPyIOT U aHal
JI0TO Trasa Kie casury pH 3UPYIOT p
KaMH BOJIOpOC- 3YJIbTATHI
M XJIOPEILTBDY
Ctpoenue [Jlaboparopras Jloka3athb 3 ['oToBAT  mpen JlaTunk
¢dbyaknun  pabota Ne 5 BUCUMOCTD PaThI,U3MEPSIOT DIKTPOIPOBO-
PY’)KHOU «BnusHue 0 Typropa 0 00BEKTHI, IUMOCTH,
NUHENKa
KJT
TOYHOI Moca Ha Ty MHTECHCUBHO- paboTaioT
M
eM
OpaHbI FOPHOE  COCTO CTH OCMOT TATUYUKOM,
HUE KIETOK» YECKUX np 00pabaThIBalOT
[IECCOB pe3yabTaThl
OTIbITa
Ctpoenue [Jlaboparopras BrisicHuts poa CoOuparot JlaTunk
BIIQYKHOCT
¢dbyakun  [padota Ne 6 KYTUKY-  JIBI YCTaHOBKYJIS BO3/IyXa
PYXHO «CpaBHeHHE poOKU ombiTa,  paboT
KT
TOYHOI mpdy3noH- HO 3aIuTe 0 [IOT C JIaTYUKO
v
eM
OpaHbI CIIOCOOHO-CTH WCTIIapeHus 00pabaThIBaIOT
KJIETOYHOU BOJABI C I pPE3yabTaThl OTIBIT
MeMOpaHbI BEPXHOCTH
KJIETOYHOU KOpHEU
000JI0UKU» KI1yOHen




Oueprerude- [Jlaboparopuas |[lokazate yr-1 CoOupatot JlaTunk Tem-
ckuil oOMeH B [pabota Ne 7 IIEKUCIIOTO YCTAaHOBKY, pa-fepaTyphl,
KJICTKE «Bbiienenue  [raza u Terwio- Ooortator ¢ pgar-pH
YIJIEKUCIOTO  (TBI IIPU CIIUP- quKaMu, 00pa-
ra3a u TEIIOThl TOBOM  Opo- 0aTbIBAlOT  pe-
NPOAOKEBBIMU  PKEHUH 3YJIbTATHI OIBITA
KJICTKAMU TIPH
OpOKEHUNY
Muro3 JlaboparopHas |Omnucate u3-1 [IpuroraBnusa- |[MukKpockoIl,
pabota Ne 8 MEHEHHUS IOT BpPEMEHHBIGHA0OpD  MHU-
«[loBemenne  [XpoMOCOM- MUKpOIpernapa- [Kpomnperna-
XpPOMOCOM  TIPHHOTO amma- TBI, U3YYalOT UX [paTOB,  Ha-
MHUTOTHYECKOM [paTa Mpu MHU- MOJl MHKpPOKCO-00p US|
NETICHU T BTO3¢ o, 00paba-fmpenapupo-
KJIETKaX pacTe- THIBAIOT pe-BaHus
13020700 3yJIbTAThI Ha-
OJIFOIEHUH
Meiio3 [JlaboparopHast (Ommcarp u3-1 [IpuroraBimuBa- [Mukpockomn, Habop|
padota Ne 9 MEHECHHS [IOT BpPEMEHHBIEMU- KpoTipera-
«[loBemenne  [XpoMoOCOM- MUKpOIpenapa- [paroB, Habop s
XPOMOCOM  MIPHHOTO armma-| ThI, M3YYAlOT MX[IPEIapUPOBAHUS
MEHOTHYECKOM [paTa npu M0/ MHUKPOCKO-
eeHnu BMelio3e [1OM, 00Opaba-
KJIETKax pacre- THIBAIOT pe-
HU» 3yJIbTaThl HA-
OJIFOIEHUIA
Paznen Pa3smHOXkeHUE U pa3BUTHE OPraHU3MOB
JlaGopaTopHasi |BbIIBUTH 1 [IpuroraBimuBa- [Mukpockomn, Habop|
padota Ne 10  [cxoncTBa u 0T BPEMEHHBIEMHUKPOIIPENapaToB
«CpaBHHUTEb- [pa3Ivuus MUKpoIpenapa-
Has  XapakTe-KJIETOK 01 ThI, W3Yy4alOT UX
[PUCTHKA OJIHHOKJICTOYHBIX M0J MHUKPOCKO-
HOKJICTOYHBIX  |OPraHU3MOB oM, 06paba-
OpPraHU3MOB» THIBAIOT pe-

3yJIbTAaThl Ha-
OJIFOICHUI




DKuznennsie |[Jlabopatopnas [M3yumts paz- (1 M3ydaror  nogMHKpOCKOIL,
[UKIIBI pacTe- [padota Ne 11 [BuTHE criopo- MUKpPOKCOTIOM  [Habop MH-
HU «OcoOeHHOCTH |pHTa U Tame- [MOCTOSTHHBIC KpoIpena-
pazBuTHs ~ ma-TopuTa  CIO- MUKpOIpernapa- [paTroB
MOPOTHUKOBH/I- [POBBIX TBI, pabOTaIOT C
HBIX) [pacTCHHIA N300paKeHMsI-
MU, 0OpaOaThbl-
BAIOT pe3yJIbTa-
THI HAOJIIOIEHUH
Paznen OcHOBBI TEHETUKH U CEJIEKIIMU
Xpomocomsl |[JlabopatopHas |U3yuuts oco- |1 [IpuroraBnmBa- [Mukpockor,
.Crpoenne  |pabota Ne 12  |GeHHOCTH 0T BpEMEHHbIGHA0O0D e
XPOMOCOM «BremHee BHCIITHETO MUKpOIpernapa- [[Ipermapupo-
CTPOCHHE  TIO-CTPOCHHS TI0- ThI, HU3y9alOT UX [BaHUS
JTUTCHHBIX XPO-JTATEHHBIX M0JI MHUKPOCKO-
MOCOM  KOMa-XpoMOCOM B oM, 00paba-
[POB-3BOHIIOB»  [CBSI3U c THIBAIOT pe-
TPaHCKPHII- 3YIIBTATHI Ha-
ITMOHHOMN aK- OJIIOCHU I
THBHOCTBIO
['enetuka uye-JlabopatopHas |[Onpenenutsh (1 N3ygator  moaMuUKpoCKoT,
JTOBEKa pabota Ne 13 [mosoBoit MUKPOKCOTIOM  [Ha0op US|
«OrmnpeneneHne [XpoMaTuH B MOCTOSIHHBIE MU- [[IPEMapupo-
[10JIOBOTO KJIETKaX KpoTpenaparbl, |[BaHUS
XpoMaTHHa  B3AOPOBOI O paboTaioT c
KJIeTKaX  OyK-denoBeKa N300paKCHHS-
KaJbHOTO  DIIH- MU, 00OpalaThl
TEJIHSI YeI0Be- BalOT pe3ysbTa-
Ka» ThI HaOJIIOICHU N
3akonomep  |[JIabopatopnas [Hayuutbes |1 MN3y4aror o/
-HOCTH Hacie-pabora Ne 14 pacno3na- MUKPOCKOTIOM
TOBaHUS «Ormnpenenenue [BaTb (GEHOTHU- [MOCTOSIHHBIE
TCHOTUIIA  IUIO-TUYECKHE MUKpoOIIpenapa-
OBOM  MYIIKUMNPU3HAKU  HA ThI, paboOTarOT C
npo3oduiabl  MOHATYPATbHBL X| N300paKeHHUsI-
beHoTUILy» mpenaparax u MU, 00OpabaThI-

orpeze- JIATh
BO3- MOXKHBIC
re- HOTHITBI
opra-Hu3Ma
1o ero
benoTumy

BAlOT pe3yJIbTa-
THI HAOJIFOIEHU I




TemaTHyeckoe MmIaHupoBaHue matepuaJa B 11 kiacce

[leneBas OcHoBHBIE  BHU-McHoiIB30-
Tema CopnepxaHue  [yCTaHOBKa Kon-Bo  |[npl  jmedrenbHO-BaHHE — 000-
n/m lypoka 4acoB CTH 00yuaro-py10BaHus
IIXCS
Paznen Bun
3meHun- JlaGopatopHast |OnbITHBIM 1Ty-1 Pabota cbnank ydera
BOCTb npu-pabora Ne 15 rem BBISIBUTEH OJlaHKaMH,  BBIHCKOPOCTH
pomHBIX  To-4«OmpenercHre [HOPMY  peak- MOJIHEHUE  JIeH-POU3BOJIb-
YIS HOPMBl  peak-LIuu  IPU3HA- CTBUM Ha BpE-HOU peak-
MM TpU3HaKaKa Ms, pacueThl HAWH, CEKYH-
Ha npumepe KaJIbKYJIATOPE  |ToMep
CKOPOCTH
MTPOU3BOJIEHBIX
TIBYKEHUI)
['enernye- JlaGopatopnast |Paccumrars |1 Pabota cbnank yuéra
ckasi  CTpyk-pabora Ne 16  [wactroTy BCTe- OlaHKaMU, OMNU-ADEHOTHITH-
Typa mnonynsi-«Pacuer wacTo-gaemMocTH ai- caHne  (DEHOTH-IECKUX IIPH-
1805051 ThI BCTpeUae-Jieliel Hu Te- [10B, PacyeThl HA3HAKOB,
MOCTH  QJUICJICHHOTHIIOB  T10- KaJIbKYJIATO- P€  [KaJIbKYJIs-
M TEHOTHUIIOB BOYJISIIUU TOP
TIOTTYJISIIIAF
[leneBas OcHoBHBIE  BHU-Mcnonb30-
Tema CognepxaHue  [ycTaHOBKa Kon-BO  |1bl  JiesATEIbHO-BaHUE 000-
n/m ypoka JacoB CTH 00y4aro-pyaoBaHUs
ITUXCS
Pa3zngen DxocucreMebl
Okosornye- | Ypok Ne 3 1 Hab6monmaror ne-| JlaTunku
ckue  ¢akro-| «OnpeneneHue MOHCTAILIUOH- KHCJIOPOJIa,
PBI CUJIBl  BO3JICH- HbIIl ombIT, 3a-pH, xpo- pun-
CTBHUSI DKOJIOTH- [PUCOBBIBAIOT MOHOB,
YeCKUX  (HaKTO- CXEMYy YCTaHOB-OCBEICH-
[POB» KU, QUKCUPYIOT [HOCTH,  TEM-
XOJl ¥ pe3yiibTa- [[IepaTyphl,
ThI OTIBITA OTHOCHUTEIb-
HOW BIIaXK-
HOCTH




3akoHoMep-  [Ypok Ne 4 Jloka3ath 3a4l Haobmonator ne- |[latunku
HOCTH  jeii-«BiusHHME  CO4KOH COBMECT- MOHCTAIlMOH-  [TeMIIEpaTy-
CTBUS DKOJIO-UETAHUSA OKOHO  JCHUCTBHS HbIA OMNbIT, 3a-pbl, pH,
FUYECKUX ITOrMYECKIX ¢axTopoB PHCOBBIBAIOT KHCJIOPOAa,
(axTOpoB (akTopoB Ha CXEMy yCTaHOB-OCBEIIEH-
UHTEHCUBHOCTb KW, QUKCHPYIOT |[HOCTH
(doTocuHTE32» XOJ U pe3yibTa-
ThI OITBITA
Okonoruve- JlabopatopHas [BeisButh ¢u-l CoOuparot JlaTunk Tem-
cKue 3aKoHbI HpaboTa Ne 17 Buueckux Me- YCTaHOBKY,  pa-eparypsl
MpaBHiIa «Jlokazarenpb- [XaHW3M  TIpa- 0oTaroT ¢ Jgar-
CTBO  (u3nye-Buia AsjieHa ynKaMu, 00pa-
CKOTO Mexa- 0aThIBAIOT  pe-
HU3Ma TpaBUIIa 3YJIbTaThI
AJsieHay OTIbITa
Okonoruve- JlabopatopHas [BeissButh (u-l CoOuparot JlaTunk Tem-
CKHe 3aKOHBI HpadoTa Ne 18  [Buueckux Me YCTaHOBKY, pa-[iepaTrypbl
MpaBHiIa «Jlokazarenb- [XaHW3M  TIpa- 0oTaroT ¢ Jar-
cTBO (huzuue- [Buja AJuieHa yuKaMu, 00pa-
CKOTO MeXxa- 0aThIBAIOT  pe-
HU3Ma TIPaBHIIY 3YIBTATHI
beprmanay» OITbITa
Arposkocu  [JlaGoparopnast |Onpemenuts |1 CoOuparot JlaTuvk HUT-
-CTEMBI pabota Ne 19 |comepxanue YCTaHOBKY, pa-paT- HOHOB
«OueHka CO-HUTPATOB B 0oTaloT ¢ Jar-
nepKaHUsl HUT-IPOIYKTaX ynKamu, 00pa-
paToB B pacTe-{IUTaHUs 0aTbIBAlOT  pe-
HUSX)» 3YJIbTATHI
OTIbITa
['moGanbHbie  |Ypok Ne 5 Jloka3ath 1 Habmomaror ne-/laTumk
broaorudecku [«[IapHUKOBBINA (CBA3bL  IapHU- MOHCTPAI[MOHHBI [TEMIIEPaTy-
e npo0OieMbl  POOEKT 1 KOBOT'O 17§ pPBbI, OTHOCH-
riio0anbHOE bddekra v OIIBIT,3aPHCOBBIB [TEJIBHON
[OTEIICHUE»  [JI00aIbHBIM QroT CXEMY|BIaKHOCTH
MOTETJICHUEM YCTaHOBKH, BO31yXa,02,

bukcupyor xoj
U pe3yJIbTaThl

pH

OIIbITa
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