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BBenenue

OcHamenne oO0mEeo0pa3oBaTeNbHBIX IMIKOJI COBPEMEHHBIM aHAJIIOTOBBIM U
nuppoBeIM  00OpYJOBAaHUEM  SBJISIETCA ~ MaTepUalbHOM  0azoil  peanu3aiuu
denepaqbHOTO TOCYAAPCTBEHHOTO O00pa30BaTENBHOTO CTAaHAAPTAa. OJTO OTKPHIBAET
HOBBIE BO3MOXKHOCTM B YpOYHOW W BHEYPOUYHOM, BHEKJIACCHOM NEATETLHOCTH U
SBIISIETCS. HEOTHEMJIEMBIM YCIIOBHEM (OPMHUPOBAHHUS BBICOKO- TEXHOJOTHYHOU Cpesbl
HIKOJIBI, 0€3 KOTOPOW CIIOKHO NPEICTaBUTh HE TOJIKO Ipo¢uiabHOEe oOydeHue, HO U
COBpEMEHHBI  oOpa3oBaTeNbHBIM  Mporecc B  IeidoM. Paspacraercs  moiie
B3aMMOJCHCTBHS YUEHUKA U YUHUTENS, KOTOPOE PACHPOCTPAHACTCS 32 CTCHBI IIKOJBI B
pEaNIbHBIN U BUPTYAJIbHBIN COLIUYM.

Tematuka paccMaTpuBaeMbIX OSKCIHEPUMEHTOB, KOJUYECTBEHHBIX  OIIBITOB,
COOTBETCTBYET CTPYKType MPUMEpPHON 00pa3oBaTEIbHON MPOrpaMMbI MO OHMOIOTHH,
cogepkanuio  dDenepasbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTeNIbHOTO — CTaHAapTa
(®T'OC) cpeanero oOiiero oOpa3oBaHus.

[ens nmpeamera Ouonoruu Ha 0a30BOM YPOBHE CPEAHETO oO0IIero oOpa3oBaHUS
OpueHTHpOoBaHa Ha (OPMHUPOBAHME Y YydaIIUXCS OOIEH KyJIbTypbl, HAyYHOTO
MUPOBO33pEHUS, HWCIOJIB30BAaHNE OCBOCHHBIX 3HAHWUN W YMEHHH B TOBCEIHEBHOMN
KU3HH.
3agaun
- OCBOEHHUE 00LIEOMOTOTUYECKUX TEOPUIL;

- U3Y4YEHUE CTPOCHHS OMOJIOTMUECKHX CHCTEM Pa3HOTO paHTa U CYIIHOCTH OCHOBHBIX
OMOJIOTMYECKUX MTPOIIECCOB;

- WCTOJB30BAaHHWE TIONYYCHHBIX 3HAHWW B TOBCEIHECBHOW JKWM3HHU IS PEIICHUS
MPUKJIATHBIX 3a7a4.

[Tnanupyemblie pe3ynbTaThl 00y4YeHHs 10 KypCy

«buonorus. 10—11 xmace»



OcBoenune yuebHoro npeamMera «buosorus» Ha ypoBHE CPEIHET0 00IIero oOpa3oBaHus
JIOJDKHO 00€CIeunBaTh JOCTHKEHUE CIEAYIOMUX MPEAMETHBIX, METalPEAMETHBIX U
JUYHOCTHBIX 00pa30BaTEIIbHBIX PE3yJIbTATOB.

IIpeomemnvie pesyrbmamul

[IpenmeTHBIE pe3yabTaThl 00yUeHUs OMOIOTHH JTOJDKHBI 00€CTICUnBATh:

dbopMHpoOBaHHWE IIEHHOCTHOTO OTHOIICHHUS K J>KMBOW TMPUPOJE, K COOCTBEHHOMY
OpraHu3My; TIOHMMaHHE pOJIM Ouosorm B  (POPMHUPOBAHUU  COBPEMCHHOM
€CTECTBEHHOHAYYHOUN KapTHUHBI MUPA;

YMCHHE MPUMEHAITh CHCTEMY OMOJIOTHUECKUX 3HAHUH: pacKphIBaTh CYIIHOCThH YKHBOTO,
HA3bIBaTh OTJIMYHUS >KMBOTO OT HEXHUBOTO, TEPECUYUCIIATH OCHOBHBIE 3aKOHOMEPHOCTH
opranuzanuu, (QyHKIIMOHUPOBAHUS OOBEKTOB, SIBICHUH, MPOIECCOB KUBOW MPHUPOIBI,
HBOJTFOITMOHHOTO Pa3BUTHS OPTAaHUYECKOTO0 MUPA B €r0 €IMHCTBE C HSKHUBOUW TPHUPOJION;
c(hOpMHUPOBAHHOCTh TPEACTABICHUA O COBPEMEHHON TCOPHUHU DBOJIOIUU W OCHOBHBIX
CBUJICTEIILCTBAX ABOJIOIINN;

BJIAJICHUE OCHOBaMHU TMOHSATUWHOTO ammapara ¢ HAyYHOTO s3bIKa OHOJIOTHH:
WCITOJIb30BAHUE N3YUYEHHBIX TEPMUHOB, MOHATHN, TEOPHA, 3aKOHOB U 3aKOHOMEPHOCTEH
JU1s1 0ObSICHEHNS HAOJII01aeMbIX OHOJIOTHUECKUX OOBEKTOB, SIBIICHUM M MPOIIECCOB;
MOHMMAHUE CIIOCOOOB TIOJNIYYCHHMS OHWOJIOTMUCCKMX 3HAHWHA, HaJIUMYHMe OIbITa
WCIIOJIb30BAHUSI METOJOB OHOJIOTMH C TEIbI0 HM3YYCHHUS IKUBBIX OOBEKTOB,
OMOJIOTUYECKUX SIBIIGHUA W TIPOIIECCOB: HAOMIOJIEHWE, OIKCAHUE, TPOBEICHUE
HECJIOKHBIX  OMOJIOTMYECKHX ONBITOB M JKCIEPHUMEHTOB, B TOM YHCIE C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U MIUGPOBBIX TPHOOPOB UHCTPYMEHTOB;

YMEHHUE XapaKTepHU30BaTh OCHOBHBIC T'PYIIbI OPraHU3MOB B CHUCTEME OPTaHUYECKOTO
Mupa (B TOM 4HCIICE BUPYCHI, OaKTepWH, pPacTEHUs, TPUOBI, JKUBOTHHIC): CTPOCHHE,
MIPOIIECCHI JKU3HENESITEIILHOCTH, WX TMPOUCXOXKICHHUE, 3HAYCHUE B MPHUPOJEC U JKU3HU
YeJI0BEKa,

yMEHUE OOBSICHATh IIOJIOKEHUE YEIOBEKAa B CHCTEME OPraHWYECKOTO MHpa, €ro
MPOUCXOXKJICHWE, CXOJICTBA M OTJIMYUS YEJOBEKa OT JKMBOTHBIX, XapaKTepU30BaTh
CTPOCHHE W  TMPOIECCHl  KU3HEACATCILHOCTH  OpraHM3Ma  4YeJIOBEKa,  €ro

MPUCIIOCOOJIEHHOCTD K pa3- JUYHBIM IKOJIOTHYECKUM (haKTOopam;



YMEHHE HCIOJb30BaTh MPUOOPETCHHBIE 3HAHWMS W HAaBBIKK JUIS 30pOBOro olpasa
KU3HU, cOATaHCUPOBAHHOTO MUTAHUS U (HU3UYECKON aKTUBHOCTU; HEMPUSITHE BPEIHBIX
NPUBBIYCK W 3aBHUCHMOCTCH; YMEHHE  MPOTHBOJCUCTBOBATh  JDKEHAYYHBIM
MaHUMYJISIUSAM B 00JIaCTH 37J0POBbS;

yMEHUE ONHUCHIBATh KJETKHU, TKAHHW, OPTaHbl, CUCTEMBbI OPraHOB M XapaKTepPHU30BATh
BaXKHEHITME OMOJIOTMYECKUE TMPOIECChl B OpraHM3Max pAacTeHHM, >KUBOTHBIX U
YeII0BEKa;

c(hOpMHUPOBAHHOCTh TIPEJCTABICHUNA O B3aUMOCBSI3M HACJIEIOBAaHUS TOTOMCTBOM
NPU3HAKOB OT POAMTEIBCKUX (OpM ¢ oOpraHm3alel KIeTKH, HaludhueM B Hel
XpOMOCOM  Kak HOCHUTENEeW HacleACTBEHHONM HH(poOpManuH, 00 OCHOBHBIX
3aKOHOMEPHOCTSIX HACIIEOBaHUS TPU3HAKOB;

c(OpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX (paKTOpax OKPYKAIOIIEH cpeipl, uX
pOTM B OKU3HENEATEIBHOCTH M OBOJIOIMHM OPraHU3MOB; TPEACTaBICHHE OO0
aHTPOIIOTEHHOM (haKkTOpE;

chOpMHUPOBAHHOCTH MPEJICTABICHUN 00 KOCHCTEMaX W 3HaYeHUU OuopazHooOpasus; o
r100aJbHBIX IKOJIOTUYECKUX MpoOIeMax, CTOSIIUX Tepes YeI0BEUECTBOM M Crocobax
UX MPEOI0JICHHUS;

YMEHHE pelraTh yaeOHbIe 3a/1a4i OMOJIOTHYECKOTO COJIEPIKaHNsI, B TOM YHCIIE BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBS3H, MPOBOJUTH PACUETHI, JACNIaTh BHIBOJABI HA OCHOBAaHUU
MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE CO3/1aBaTh W MPUMEHSTHh CIOBECHBIC U TpaduyecKkue MoJeIH Al 00BICHEHUS
CTPOEHUS KUBBIX CHUCTEM, SIBIICHUN W TIPOIIECCOB KUBOM MPUPOJIBI;

MOHMMAaHUE BKJIaJla POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE OMOJIOTHYECKUX
HayK;

BIAJICHUE HaBBIKAMH palbOThl ¢ HWHPOpMANKEH OHOIOTHYECKOTO COACPIKAHUA,
NPEICTAaBICHHON B pa3HoOil ¢opme (B BHUAE TEKCTa, TAOJMYHBIX JAHHBIX, CXEM,
rpaduKoB, TMarpaMm, MojieJieid, U300paKeHHIT), KpUTUUECKOT0 aHaIn3a HHGOpMaIuU U
OLIEHKH €€ JIOCTOBEPHOCTH;

yMEHUE I[UIAHUPOBAaTh IO/ PYKOBOJACTBOM HACTaBHUKA W MPOBOAMUTH yueOHOE

UCCIIEIOBAHUE WJIM MPOEKTHYIO paboTy B 00sacTH OMOJOTHH; C YYETOM HaAMEUEHHOU



uenu (GopMmyaupoBaTh NpoOIeMy, THIOTE3Y, CTaBUTh 3aJay, BHIOMpATh aJCKBATHBIC
METOMIBl Il WX peuieHusi, (OpMyJIHPOBATH BBIBOJBI; IyOJIHYHO TMPEJCTABIAThH
MOJTyYEHHbIE PE3YJIbTATHI;

YMEHHME WHTETPUPOBATH OHOJIOTUYECKUE 3HAHUS CO 3HAHUSMH JPYTUX Y4eOHBIX
MpPEAMETOB;

c(hOpPMHPOBAHHOCTH OCHOB JKOJOTHYECKON TPAMOTHOCTU: OCO3HAHUE HEOOXOJIUMOCTH
JNEUCTBUN TIO0 COXpaHEHUI0 OHMOpPa3HOOOpa3uss W OXpaHE NPHUPOJTHBIX SKOCHUCTEM,
COXpPaHEHUI0 U YKPEIUICHHWIO 3J0pPOBbS 4YEIIOBEKa; YMEHHE BBIOMPATh IIEJIEBHIC
YCTAHOBKM B CBOMX JICHCTBUSIX M MOCTYIKAX MO OTHOILLIEHHIO K )KUBOM MPUPOJIE, CBOEMY
3I0POBBIO U 3JI0POBBIO0 OKPYKAIOIIIHX.

MeTanpeaMeTHble pe3yJbTaThl

YHuBepcanbHbI€ IO3HABATEIbHBIE ICHUCTBHUS

ba3oBbie I0THYECKHE IEUCTBUS:

BBISIBIISITh M XapaKTePU30BaTh CYIECTBEHHbBIE TIPU3HAKH OMOJIOTHYECKUX OOBHEKTOB
(sBNIEHUN);

YCTaHaBJIMBATh CYNIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIUUA OUOJIOTUYECKUX OOBEKTOB,
OCHOBaHMsI JiJIsi 0000IIIEHNS U CPaBHEHUSI, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

C y4y€TOM MpEeaIOKEHHON OMOJOTUYECKOW 3a7aydl BBISIBISATH 3aKOHOMEPHOCTH H
MPOTHUBOPEYHSI B pacCMaTPUBAEMbIX (paKkTax U HAONIOACHHSIX; Tpejiaratb KpUTEPUU
JUISL BBISIBJICHUSI 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

BBISBJISITE  JA€UUUTHL  MHOOpPMALMKM, JAHHBIX, HEOOXOJAMMBIX ISl  pELICHUs
MOCTaBJICHHON 3aJauH;

BBISIBIISITh TTPUYUHHO-CJICICTBEHHBIC CBS3M NMPU U3YYCHUH OMOJIOTHYECKUX SIBICHUU U
MPOIIECCOB; JieJlaTh BBIBOJABI C HCMOJb30BAHUEM JACAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKIIOUCHUM, YMO3AKIIOYCHUH 10 aHajloruu, (OpPMyJIUpOBaTh THIOTE3BI O
B3aMMOCBS35IX;

CaMOCTOSITEJIbHO BBIOUpPATh CHOCOO pelleHus Yy4eOHOM OHOJIOrMYecKOr 3a1aduu
(cpaBHHMBaATh HECKOJIBKO BApUAHTOB PEIIEHUs, BbIOMpaTh HambOOJee MOIXOSAIINN ¢
YYETOM CaMOCTOSITEIBHO BBIAECICHHBIX KPUTEPHUEB).

bazoBrie HCCICAOBATCIbCKHUC HeﬁCTBHHI



MCIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKUI HHCTPYMEHT IMO3HAHMUS;
(bOopMyIMpPOBATH BOMPOCHI, PUKCUPYIOUIUE Pa3pbiB MEXKAY pEalbHbIM U KEJIATeIbHBIM
COCTOSIHUEM CHUTYyallud, OOBEKTa, U CAMOCTOATEIbHO YCTAHAaBIMBAaTh HCKOMOE U
JTAaHHOE;

dbopMUpPOBATH TUIIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYKICHUH U CYXKACHUU IPYTHUX,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

IPOBOJUTh MO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY  ONBIT, HECIOXHBIN
OMOJIOTMYECKUN  SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHME IO  YCTAHOBJICHHUIO
0COOEHHOCTEN OMOJIOTUYECKOr0 00BEKTa U3yUEHUs, IPUUMHHO-CIIEICTBEHHBIX CBSA3EH U
3aBUCUMOCTEN OMOJIOrMYECKUX 00BEKTOB MEXTY COOOM;

OLICHHWBAaTh MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OpPMAINH, IOIYYEHHOH B XOJe
OMOJIOrMYECKOro UCCIeA0BaHUs (IKCIIEPUMEHTA);

caMOCTOSITeTbHO  (opMynupoBaTh 000OIIEHHMS U BBIBOABI IO  pe3yjbTaTam
IPOBEAEHHOTO HAOMIOACHUS, ONBITA, UCCIEIOBAHUS, BIAJIeTh HHCTPYMEHTAMH OLIEHKH
JIOCTOBEPHOCTH MOJYUYEHHBIX BBIBOJIOB M 0000IIEHU;

MPOTHO3MPOBAaTh BO3MOXKHOE JaJIbHEWIEE pa3BUTUE OMOJIOTMYECKUX MPOLECCOB M UX
NOCNEACTBUSI B AQHAIOTMYHBIX MJIM CXOJIHBIX CHUTyalUsiX, a TakKXe BBIJBUraTh
MPEIMOIOKEHUsT 00 UX Pa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.

PaGota ¢ undopmarmei:

NPUMEHATH PAa3IMYHBbIE METOJbI, MHCTPYMEHTHI M 3alpoChl MPH MOWCKE W OTOOpe
Ouonornueckoil HGOpMAIMKM WM AAHHBIX U3 UCTOYHUKOB C yUETOM MPEIIOKECHHOU
y4eOHOM OMOJIOTUYECKOM 3a/1auu;

BBIOMPATh, aHAJTU3UPOBATH, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH OMOJIOTMUECKYIO
UHGOPMAIUIO PA3IUYHBIX BUAOB U (GOPM MPEICTABICHUS;

HaXOJMUTh CXOJIHbIE apryMEHThI (IIOJITBEPKAIOIINE WM ONPOBEPTAIOLINE OHY U TY K€
UJICI0, BEPCHUIO) B PA3TMYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

CaMOCTOSTENLHO BBIOMPATh ONTUMAJNIbHYIO (POpPMY MpeacTaBiIeHus: HH(OpPMAIUU U
WUTIOCTPUPOBATh pELIaeMble 3a/1adll HECIIOKHBIMU CXEMaMH, JuarpaMmmamu, UHON

rpaduKoil U UX KOMOMHAIUSAMU;



OLICHUBATh HAJIEKHOCTH OMOJIOrMYECKO MH(GOPMAIIUH 110 KPUTEPUIM, TTPEIATI0KEHHBIM
YUHUTENIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOATENBHO;

3¢ (HEKTUBHO 3aITIOMUHATH M CUCTEMAaTU3UPOBATh HH(OpMAITHIO;

OBJIJIETh CUCTEMOIN YHUBEPCAJIbHBIX MO3HABATENbHBIX AEUCTBUI 00ecrieynBaeT
c(hOpMHUPOBAHHOCTH KOTHUTUBHBIX HABBIKOB 00YYAIOITUXCS.

YHuBepcaJbHble KOMMYHUKATHBHbIE 1efICTBUS

OOwenue:

BOCIIPUHUMATh W (QOPMYJIHpPOBATH CYXKACHHS, BBIpaKaTh OSMOIMKA B TIpolecce
BBITIOJTHEHUS TPAKTUUECKUX W JITA0OpaTOPHBIX PadOT; BBIpaKaTh ce0s (CBOIO TOYKY
3pEHMs1) B YCTHBIX U TUCbMEHHBIX TEKCTAX;

pacno3HaBaTh HeBepOaJbHBIE CPEJCTBAa OOIICHUS, MOHWMATh 3HAYCHHE COIUAIBHBIX
3HAKOB, 3HAaTh U PACIO3HABATh MPEANOCHUIKM KOH(JIMKTHBIX CUTyalluid U CMST4YaTh
KOH(DIIUKTBHI, BECTH TIEPETOBOPHI;

MOHUMATh HAMEPEHUS IPYTUX, TIPOSBISITh YBAKUTEIHHOE OTHOIICHUE K COOCCETHUKY U
B KOPPEKTHOU popMme hopMyIUpOBaTh CBOU BO3PAKEHUS;

B XOJI€ JIMajiora W/WIKW JUCKYCCHM 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJIaeMOM
OMOJIOTUYECKON TEMBbI M BBICKA3bIBATh HJICH, HAIIEJICHHBIC HA pellleHue OMOJIOTUYECKON
3aJlayM U NMoJAepKaHue 0JIaroKenaTeabHOCTH OOILEHNUS;

COMOCTABJISATh CBOM CYXKJEHUSI C CYXXICHUSIMHU JPYTMX YYaCTHHKOB JIMAJOra,
OOHapy’KHUBaTh Pa3InuUe U CXOACTBO MO3UIIMIA;

nyOoJMYHO TMPEJCTaBIATh  PE3YyJbTaThl  BBIIOJHEHHOTO OMOJIOTMYECKOTO  OMbITa
(9KCTIEpUMEHTa, UCCIEAOBAHMS, MPOEKTA);

CaMOCTOSITENILHO BbIOMpATh (QopMar BBICTYIUICHHS € Y4E€TOM 3aJad MPE3eHTAUH U
O0COOEHHOCTEH ayAUTOPUH U B COOTBETCTBUU C HUM COCTABJISITh YCTHBIE U MHUChbMEHHbBIC
TEKCTHI C HCTIOJIb30BAHNEM WILTIOCTPATUBHBIX MATEPUATIOB.

CoBMecTHast 1esITeIbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHHON U MHIWBUAYaJIbHONU PabOTHI MPU
pEIICHNH KOHKPETHOW OHMOJOTHYECKON mpoOsieMbl, OOOCHOBHIBATH HEOOXOJIMMOCTH
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICUCTBUS MPU PEUICHUU MMOCTABICHHON yueOHOU

3a/1a4H;



MPUHUMATH 1I€]Ib COBMECTHOM AEATEIbHOCTH, KOJUICKTUBHO CTPOUTH JICUCTBUS T10 €€
JOCTHKEHHUIO: PACIIPEACIISITh POJIH, JOTOBAPHUBATHCSA, 00CYKJIaTh MPOIECC U PE3YJIbTaT
COB- MECTHOU pabOThl; yMETh 000011aTh MHEHUS HECKOJIbKUX JIFOACH, TPOSIBISATH
TOTOBHOCTh PYKOBOJUTD, BBINIOJHATH OPYUYEHHUS, TOAUUHATHCS,

IJJAHUPOBATh OPraHU3AIMI0 COBMECTHOW pabOThI, ONMPEASTATh CBOIO POib (C y4ETOM
MPENOYTCHUN U BO3MOKHOCTEHW BCEX YUAaCTHUKOB B3aMMOJEUCTBUS), paclpeesiaTh 3a-
Jayu  MEXJy UWICHAMU KOMAaHJbl, y4acTBOBaTh B TPYNNOBBIX ¢opmax padoTh
(oOcyxaeHus, 0OMEeH MHCHHUSIMH, «MO3TOBBIE IITYPMBI» U UHBIC);

BBITIOJTHATH CBOIO YaCTh pa0OThI, IOCTUTATh KAYECTBEHHOT'O PE3yiIbTaTa M0 CBOEMY
HAaMpaBJICHUIO U KOOPJAUHUPOBATH CBOU JICMCTBUS C IPYTUMH WICHAMUA KOMAaH/IbI,
OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIUM MPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS; CpPAaBHUBATh pE3YyJbTaThl C
HCXOJIHOM 3aJ1a4€il U BKJIaJ Ka)JI0r0 YJIE€HA KOMaHJIbl B IOCTUKECHUE PE3YJIbTaTOB,
paznenarh cepy OTBETCTBEHHOCTH M MPOSBIATH TOTOBHOCTh K MPEAOCTABICHHUIO
OTU€Ta Nepe. rpyImou;

OBJAJETh CHCTEMOW YHHUBEPCAJIbHBIX KOMMYHHUKATHBHBIX JEHCTBUH, KOTOpasd
obecrieuriBaeT CHOPMUPOBAHHOCTH  COITMAJBHBIX HABBIKOB M  AMOIMOHAJIBHOTO
WHTEJIJIEKTa 00yJaronuXCsl.

YHUBEpCAIBHBIE PETYJISITUBHBIE NEHCTBUSA

Camoopranuzanusi:

BBISIBJISITH MPOOJIEMBI ISl PEUICHUSI B KU3HEHHBIX U YUEOHBIX CUTYalUsIX, UCIIOJIb3YS
O1O- JIOTMYSCKHE 3HAHHS,

OPUEHTUPOBATHLCS B PA3TUUYHBIX MMOJIX0AaX NMPUHITHS PeIeHU (MHIUBUIYJIBHOE, MTPH-
HATHUE PELICHUsI B TPYIINE, IPUHATHE PEUICHUN TPYTIION);

CaMOCTOSITEJTLHO COCTAaBIIATh AJITOPUTM pelieHHs 3ajadyd (WM €ro 4acTh), BRIOMPATH
crioco0 perreHusi yueOHOW OMOJIOTHYECKOM 3a/1aun ¢ Y4ETOM HUMEIOLIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IIpejIaraeMble BapUaHThl PELICHUIH;
COCTaBJIATH IIJIaH ICUCTBUM (TJ1aH peaanu3allii HaMEUEHHOTO aJITOPUTMa PEIICHU),
KOPPEKTUPOBATh  MNPEIJIOKEHHBIA  aIrOpUTM C  YYETOM  IIOJYYEHUS  HOBBIX

OMONOrHUECKUX 3HAHUI 00 H3yyaeMoM OMOJIOTHYECKOM O0BEKTE;



JiesaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a perieHue. CaMoKOHTPOJIb (pediiekcus):
BJIAJETh CIIOCOOAMH CAMOKOHTPOJIS, CAMOMOTHUBALIMU U PEIICKCUY;

JIaBaTh aICKBaTHYIO OIIEHKY CUTYallUH U MpeJjiaraTh MiaH €€ N3MEHEHUS;

YUYUTBHIBATh KOHTEKCT U MPEIBUJICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH
pelieHnr yuyeOHOW OMONIOTHYECKOM 3a1adu, alanTUpPOBATh PEIICHHE K MEHSIOITUMCS
00CTOSATEILCTBAM;

OOBSACHATHh NPUYMHBI JOCTUKEHUS (HETOCTHXKEHHSI) pE3YyJIbTaTOB JI€ATEIbHOCTH, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIBITY, YMETh HAXOJUTh MO3UTHBHOE B MPOMU3ONICALICH
CUTYalluu;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIUOOK, BO3HUKIINX TPYAHOCTEMH;
OILICHMBATh COOTBETCTBHE PE3yibTaTa IEeJId U YCIOBUAM. DMOIMOHATBHBIN HHTEIJIEKT:
pasinyath, Ha3bIBATh U YIPABIATh COOCTBEHHBIMU AMOIUAMH U AMOIUSMHU JIPYTHX;
BBISIBIISITh M aHATM3UPOBATh MPUYUHBI SMOITUN;

CTaBUTh €051 HA MECTO JPYroro 4yejoBeKa, MOHUMATh MOTUBBI U HAMEPEHUS JPYroro;
peryJiupoBath croco0 BbipaxkeHus: sMonuid. [Ipunsitue ceds u Apyrux:

OCO3HAHHO OTHOCHUTBCA K APYTrOMY UEJIOBEKY, €T0 MHEHHIO;

MpU3HaBaTh CBOE MPABO HA OIIMOKY U TAKOE e MPaBo APYroro;

OTKPBITOCTh cebe U apyrumM; 6 0co3HaBaTh HEBO3MOXKHOCTb KOHTPOJIHPOBATH BCE
BOKDYT;

OBJIAJIETh CUCTEMOM YHUBEpCAIbHBIX YUYEOHBIX PETYJIATHBHBIX JACUCTBUH, KOTOpas
oOecrieuynBaeT (POpMUPOBAHNE CMBICIOBBIX YCTAHOBOK JTUYHOCTU (BHYTPEHHSISI TO3UIIMS
JUYHOCTH), U KU3HEHHBIX HABBIKOB JIMYHOCTH (yIpaBieHUsI cOOOM, CaMOIUCIUILIINHBI,
YCTOMYUBOTO MTOBEJICHMUS).

JInyHoCTHBIE pe3yabTaThl

[TaTproTHyeckoe BOCIUTaHUE:

NOHMMAaHUE LEHHOCTH OHOJOTMYECKOM HayKd, €€ pOJid B Pa3BUTHUU YEIIOBEYECKOIO
0O0IIeCTBa, OTHOIIEHUE K OMOJIOTUM KaK BaKHON COCTABIISIONICH KyJIbTYPBI, TOPJOCTD 32
BKJIAJl POCCUMCKUX U COBETCKUX YUEHBIX B Pa3BUTHE MUPOBOI OMOJIOIrMYECKON HAyKH.

['pasxtaHCKOE BOCIIUTAHHUE:



FOTOBHOCTh K Pa3HOOOpPa3HOM COBMECTHOM JEATEIbHOCTH IIPU  BBINOJHEHUU
OMOJIOTMYECKUX OIBITOB, SKCIIEPUMEHTOB, UCCIIEJOBAHUM U MPOEKTOB, CTPEMJICHHE K
B3aMMONOHUMAHMIO U B3aUMOIIOMOIIIH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTh OLICHMBATh CBOE MOBEACHUE M MOCTYIKH, a TAK)KE IMOBEJIECHUE U MOCTYIKU
JPYTUX JIFOJE€W C TO3HMIMU HPABCTBEHHBIX HOPM U HOPM 3KOJIOTMYECKOrO IpaBa C
Y4ETOM OCO3HAHUS MOCIEICTBUN OCTYIKOB.

DcTeTnyeckoe BOCIIUTaHUE:!

MMOHMMAHUE AMOLMOHAIBHOIO BO3JEHCTBUS MPUPOABI U €€ LEHHOCTU. LleHHOoCTH
Hay4YHOTO MTO3HAHUSL:

OpHUEHTAIUA B IEATEILHOCTH Ha COBPEMEHHYIO CUCTEMY OMOJOTHUYECKUX HAYUHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHUS MPUPO/IbI, B3AUMOCBA3AX
YeJI0BEKA C MMPUPOJTHOM U COLUAIIBHON CPEIOMH;

pa3BUTHE HAy4yHOW JI0003HATEIBLHOCTH, HHTEpeca K OHOJIOTMYEeCKOW HayKe U
MCCJIEI0BATENbCKON JESTENbHOCTH;

OBJIa/ICHUE OCHOBHBIMHM HaBBIKAMH UCCIEI0BATEIbCKON AesaTebHOCTH. DOopMUpOBaHUE
KYJIBbTYPBbI 37J0POBbS:

OCO3HAHHME LIEHHOCTU J>KWU3HHU; OTBETCTBEHHOE OTHOUIEHHWE K CBOEMY 3J0POBBIO U
yCTaHOBKAa Ha 3J0pPOBBIM 00pa3 KW3HM (30POBOE TUTAHUE, COOJIIO/ICHHE
TUTUEHUYECKHUX Tpa- BWI, COATAHCUPOBAHHBIN PEKUM 3aHITUH W OTAbIXA, PETYJIsIpHAsI
(du3nyeckass akTUBHOCTB);

OCO3HAHHE TOCJIE/ICTBUIA U HETPUATHE BPEAHBIX MPUBBIYEK (YHNOTPEOJICHHUE ATKOTOJIS,
HAapKOTHKOB, KypeHHE) M HMHBIX (QopM Bpena aiasi (PU3NYECKOrO0 M IMCUXUYECKOTO
3J10pPOBBS;

coOJII0/IeHre MpaBuil O€30MaCHOCTH, B TOM YHKCJIE HABBIKM O€30MaCHOIO MOBEJCHUS B
MIPUPOJHOM CpEJIE;

YMEHUE OCO3HABaTh SMOLMOHAIBHOE COCTOSHHE CBOE M JPYruxX JIOJEH, YMETh
YOPABJISTH COOCTBEHHBIM 3MOLIMOHAJIBHBIM COCTOSTHUEM;

c(opMUPOBAHHOCTH HAaBbIKA Pe(IICKCHH, TPU3HAHIE CBOETO MpaBa Ha OMIHUOKY U TAKOTO

JKC IIpaBa APYTOoro 4CjiI0BCKa.



TpynoBoe BoclIUTaHHUE:

aKTUBHOE Y4YacCTHE€ B PEIICHUU MPAKTUYECKUX 3a/]a4 (B paMKax CEMbHU, IIKOJbI, TOPOA,
Kpasi) OMOJIOTMYECKOM M AKOJIOTHYECKON HAINPaBICHHOCTH, MHTEPEC K MPAKTHUYECKOMY
U3YYEHUIO MTpodeccuil, CBI3aHHBIX C OUOJIOTHEN.

DKOJIOTHYECKOE BOCIIUTAHUE:

OpHEHTaIlMs Ha MPUMEHEHHE OWOJOTUYECKUX 3HAHUUM NI PEIIeHUs 3a/ad B 00JacTH
OKpYXarollel Ccpelbl, IUIAHUPOBAHUS TMOCTYNKOB M OIEHKM HX BO3MOXHBIX
MOCJICICTBUU JIJIs1 OKPYIKAIOILLIEHW CPEbI;

MOBBIIICHUE YPOBHS AKOJOTMYECKON KyJIbTYPhI, OCO3HAHHME TJI00aJBLHOTO XapakTepa
9KO- JIOTMYECKUX MpoOJIeM M MyTeld KX PEIICHHs; aKTUBHOE HENpUATHE IEHCTBUM,
MIPUHOCSIIUX BpEJ OKPYKAIOIIEH CPEAE;

FOTOBHOCTh K  y4YaCTUIO B  MPAKTHYECKOW  ACATEIBHOCTA  IKOJOTMYECKOM
HalpaBJICHHOCTH. AjanTtauus oOydYaromerocs K  H3MEHSIOUIMMCS  YCIIOBHSIM
COLMAJIbHOMW Y MPUPOJA- HOM CPEbI:

OCBOCHHE 00YUaIOIIUMHUCS COIUATIBLHOTO OTbITA, HOPM U TIPABUII OOIIECTBEHHOTO
MOBEJICHUS B TPYIIAxX U COOOIIECTBAX MPU BHIMOJHEHUU OUOJOTUYECKUX 3ajad,
MIPOEKTOB U UCCIIEIOBAHHM, OTKPBITOCTh ONBITY U 3HAHUSAM JIPYTHX;

OCO3HAaHUE HEOOXOJIUMOCTH B (POPMHUPOBAHUHU HOBBIX OMOJIOTHYECKUX 3HAHUU, YMEHUE
bopMyIMpPOBATH UJIEH, TIOHSITHS, TUTIOTE3bI O OMOJIOTHYECKIX 00BEKTaX U SBIICHUSX,
OCO3HaHHUE JIePUIIMTa COOCTBEHHBIX OHOJIOTHYECKUX 3HAHWUM, INIAHUPOBAHUE CBOETO
pa3BUTHS,

YMEHUE OMEPUPOBATh OCHOBHBIMHU MOHATUSIMUA, TEPMUHAMU U MIPEJICTABICHUSIMH B
00J1acTU KOHIIEIIUY YCTOWYUBOTO Pa3BUTHSI;

YMEHHE aHAJIU3UPOBATh U BBISBISATH B3aUMOCBSI3U MPUPOIbI, OOIIECTBA U SKOHOMUKH;
OLICHHBAaHHUE CBOMX JACHUCTBUN C YUYETOM BIIUSIHUS HA OKPYXKAIOUIYIO CPEAY, JOCTUKECHUS
1esei U Mpeo10JaeHUs BEI30BOB M BO3MOKHBIX TJI00AIBHBIX MTOCIIEICTBHM;

OCO3HAHUE CTPECCOBOM CUTYAIIMU, OLICHUBAHUE TPOUCXOASAIINX U3MEHEHUN U UX
MOCJICICTBUN; OLICHUBAHUE CHUTyallMd CTpPECCa, KOPPEKTUPOBAHUE IPUHUMAECMBIX
pELIEeHUN U NEHUCTBUN;

YBAKUTCIbHOC OTHOIMICHUEC K TOYKC 3PpCHUA APYTroro 4€jIoBCKa, €ro MHCHHUIO,



MHPOBO33PEHHUIO.

Conep:xanue yueoHoro kypca «buosorus» 10-11 kiaace

Buonozusa kax komnaexc HayK o JHcueoii npupooe

buonorus kak KOMIUIEKCHAs HayKa, METOJbl HAyYHOT'O IO3HAHUS, UCIOJIb3yEMbIE B
ouonoruu. CoBpeMeHHbIC HanpaBiieHus B Ouonoruu. Pons 6uonoruu B GopMHUpOBaHUU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpa, MPAKTHUYECKOE 3HAYCHHE OHOJIOTMYECKUX

3HaHMH. buHoJIOrnYecKne CucTeMbl Kak MpCaAMCT N3YUCHHA OMOJIOTHH.

CTpyKTypHbIE H PYHKIMOHAJIbHbIE OCHOBBI KM3HH

MonekynsipHble  OCHOBBI KM3HM. Heopranndeckue BelIeCTBa, WX 3HAYECHHUE.
Opranudeckue BemecTna (yriaeBobl, JUMUIbI, OCIKH, HYKJIEUHOBBIE KUCIOThI, AT®D) u
ux 3HauyeHue. buonomumepsl. Jlpyrue  opraHMuYecKuMe — BEIIECTBA  KIIETKHU.
HanorexHonoruu B OMOJIOTHH.

[utosorus, ™eToApl UUTOJNOTMU. PoOb KJIETOYHOM TEOpPUHM B  CTAHOBJIEHUH
COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTUHBI Mupa. KIIeTKH NMpPOKapuoT U 3YKapHOT.
OCHOBHBIC YaCTH U OPTaHOUIbI KJIETKH, UX (PYHKIIUH.

Bupycer — HekneTouHas popma Ku3HU, MEPHI TPOPIITAKTUKA BUPYCHBIX 3a00JICBaHUM.
JKusuenesrenbHocTh KieTkH. Ilmactuueckuii oOMeH. DoTOCHHTE3, XEMOCHHTES.
buocuntes Oenka. DHepreruueckuit oOMeH. XpaHeHHeE, TMepefaya U peanu3aius
HacJeICTBeHHOW mHpopManmu B kieTke. [ enernueckuii koa. ['en, renom. ['eHoMuKa.
BiusiHre HapKOT€HHBIX BELIECTB HA MPOLIECCHI B KIETKE.

Knerounsrit 1ukin: wuHTepdaza u jaeneHre. MuUTo3 W MeHo03, HX 3HAYCHUE.
CoMaTtnyecKue U MoJOBbIE KIETKH.

Opzanusm

Opranusm — eAUHOE LIEIIOE.

KuznenestenbHOCTh opranu3ma. Perysiius GyHKIniA oprann3ma, ToMeocTas.
Pa3mHosxenue opranu3moB (Oecronoe u mojioBoe). CrocoObl pa3MHOXKEHUS Y pacTeHUN

U OKUBOTHBIX. MHAuBUAyallbHOE pa3BUTHE oOpranusma (oHroreHe3). IlpuumHbI



HApyLICHUI pa3BUTHS. PenpolyKTUBHOE 30pPOBbBE YEIOBEKA; IMOCIEICTBUS BIUSHUA
aJIKOTOJIsI, HUKOTHHA, HAPKOTHYCCKHUX BEIISCTB HA SMOPHOHAIBLHOE PAa3BUTHE YEIIOBEKA.
JKu3HEHHbIE LIMKJIIBI Pa3HBIX TPYIIT OPraHU3MOB.

I'enetrrika, MeTonbl TeHETUKHU. ['eHeTMYecKas TEPMHUHOJIOTHUS W CUMBOJIMKA. 3aKOHBI
HacieactBeHHocTH I, Menaens. XpoMocoMHass TEOpUsl  HACJIEICTBEHHOCTH.
Onpenenenue nojia. ClEnIeHHOe ¢ M0JIOM HacaeJ0BaHUE.

['enetuka yenoBeka. HacnencrBeHHble 3a00ieBaHUs YETIOBEKA U UX MPEayIpeKacHUE.
DTHUYECKHE aCIEeKThI B 00JIACTH MEIUIIMHCKOM IT'€HETHUKH.

I'enotun u cpena. HenacnencrBenHnass n3aMeHUMBOCTh. HacneacTBeHHass K3MEHUYUBOCTD.
MyTarensl, UX BIUSHHUE HA 3I0POBbE YEITOBEKA.

Jlomectukanus U cenekuusi. MeTobl CEeIeKIUU. bHOTEXHOIOrus, €€ HalpaBICHUS U
MIePCIIeKTUBHI pa3BUTHsA. bro6e30macHOCTb.

Teopus 360110uuU

Pa3Butre 3BOMIOLMOHHBIX UAEH, 3BoMoNMOHHas Teopust Y. JlapBuHa. CuHTETHYECKAs
Teopus 3BOJIIOIUKU. CBUIIETENBCTBA ABOJIIOUMM KUBOW MPUPOJbl. MUKPOIBOIIOLUS U
MakposBomouua. Bua, ero xpurepuu. [lomynsinus — 23neMeHTapHas €AuHHUIA
ABOIONMH. JIBIKyIIME CHIIBI DBOIOLMH, WX BIHMSHHE HAa TEHO(DOHJ TOMYJISIUH.
Hamnpasienus sBosronuu.

MHoroo6pa3ue OpraHM3MOB KaK Pe3yJabTaT ABOMIONHH. [IpHHIUIBI KiacCH(HUKAIIHNH,
CHCTEMAaTHKaA.

Opzanusmul u oKkpyscaruias cpeoa

[Ipucnoco6yieHust OpraHu3MOB K JEHCTBUIO IKOJOTHUYECKUX (haKTOPOB.

buoreornienos. Dxocucrema. PazHooOpasue s3xocucteM. B3auMoOTHOIIEHUS TTOMYJISIIAMA
pa3HbIX BUIOB B 3KOocHUcTeEME. KpyroBOopoT BELIECTB M MOTOK 3HEPTUU B DKOCUCTEME.
Y CcToMYnMBOCTh U JUHAMHUKA dKocucTeM. IlocaencTBus BIUSHUS IeATCIbHOCTH UeIOBEKa
Ha okocuctembl. CoxpaHeHue OHOpa3HOOOpa3usi Kak OCHOBa YCTOMYMBOCTHU
3KOCHCTEMBI.

Crpykrypa Ouocdepnl. 3aKOHOMEPHOCTH cCyiiecTBOBaHMs Ouochepsl. KpyroBopoTsr

BeIlleCTB B Ouocdepe.



['moGanbHbIe aHTPOINOTeHHbIE HW3MEeHeHHs: B Ouocdepe. IIpobOrembl ycToitunBoro

paSBI/ITI/IH.HepCHGKTI/IBBI Pa3BUTHUA OMOJIOrMYECKUX HayYK.



TemaTuueckoe niianuposanue B 10 ki1acce

HaumenoBanu [leneBas Kon-Bo  |OcHoBHble  Bu-Mcnosnb3o-
e pasmenoB HConepkaHME  |[yCTaHOBKA JacoB bl JIeATelIbHOBaHUE  000-
n/n  [rem ypoKa CTH 00y4aro-py0BaHUs
X CST
BBenenue
MeTtoasl 6uo- [Ypok Ne 1 dopmupoBa- 1 BoyaBwkenune — |JlaTuyMk Kuc-
1  |mormueckmx |«[IpakTuueckoe Hue HABHIKOB TUIOTE3bl, U3-  TOpoAa
WCClIeZIoBa-  [IPUMEHEHHME  [[IPAKTUYECKOT MEpeHUEe  KOH-
HUH OO0IIeHAayYHBIX |OHUCIOJIB30BAH [IEHTpAIlii KHCH
METOJI0B BUS  HAYYHBIX| opojia BO BIbI-
OHOJIOTHYECKUX METOL0B XaeMOM,
WCCIIEOBAaHUAX [UCCIICIOBAHMS BBI/IBIXaEMOM
> BO3TyXE
Pazngen Kierka
benku JlabopatopHast |BBIACHUTH 1 Onpenenstor JlaTuuk oI
pabora Ne 1 YCIOBHSL  aK- AKTUBHOCTh I€-TUYECKOU
«3yuenue TUBHOCTH [POKCHIa3bl [JIOTHOCTHU
2 (epMmeHTaTUB- ((hepMEHTOB CIIIOHBI,  H3Me-
HOM  aKTHBHOA PAIOT  ONTHYE-
CTH CITFOHBD) CKYIO IUIOTHOCTh
[pacTBOPOM
Hyxneuno-  [Jlaboparopnas [[lomxy4urs 1 [Tpurorosnenne Jlarunk pH
BbIe KUCIIOTHI [pabota Ne 2 rpernapar roMoreHata 00-
«Bpigenenne  HOYHIIEHHO pasia, o0pa-
3 ounctka  JIHKi/JHK 0OTKa JeTep-
13 KIETOK pacH TeHTaMM,  Oca-
TECHUI PKIICHUE
HYKJI€OopoTe-
MI0B, OUYMCTKA
JIHK
Opranemnsl  Jlabopatopuas |[HaGmogate |1 [IpurotoBnenue MHUKPOCKOIL,
KIICTKA pabota Ne 3 [1a3MOJIU3 || MUKporperna-  [Habop  Juid
4 «[lnazmonu3  wjnemnia3Moian3 paTa, oOpa-npenapupo-
NeTU1a3MOIn3 BB KIJIETKE 0OTKa  pEeaKTH-BaHUS
pacTUTEIbHOU BaMU, paboTa ¢
KJIETKE» MUKPOCKOTIOM




dotocuHTe3 [Ypok Ne 2 Jlo3azaThb Bel-{l |HaOmromarot ne-/laranku
«I"az0BbIe d(DPEKTHI |NencHIe KHC- MOHCTAIIOH- HbIHAKKUCIOpoaa, pH
(hoTocuHTE3a» mopoaa Y  |OIBIT, 3a-
MOTJIOLEHUE PUCOBBIBAIOT ~ CXEMY
YTIIEKUCIITOrO YCTaHOB- KH,
rasa npyl  |pUKCUPYIOT
(orocuHTe3e XOJl U PE3yJbTa- Thl
OTIbITa
dotocunte3 |[JlaboparopHas |BeIABUTH 1 Cobuparot JlaTunku
pabota Ne 4 rpouecc YCTaHOBKY ykuciaopona, pH
«Onpenenenue |puxkcauuu y OmbITa,  U3MEp
MHTEHCUBHOCTHU [IEKUCIIOrO Taj I0T  IIOKa3aTed]
nporecca  (pu|[BOIHBIM cpenpl, ¢bukc
caly  YIJIEKU[PAaCTeHHUEM I pylOT U aHal
noro rasa kielcasury pH 3UPYIOT p
KaMH BOJOPOC- 3YJIbTAaThI
TM XJI0PEILIIbI»
CrtpoeHnue JlaGopaTopnas |/loka3atb 3(1 ['otoBsaT  mpen|laTuuk
¢byukuun  Hpaborta Ne 5 BUCHUMOCTb pPaThl,U3MEPSIIOT [DIIKTPOIPOBO-
pyxxHOU  Kij«BiusHue o[rypropa ( 00BEKTHI, IUMOCTH, JINHEUKY
TOYHOM  MeMMoca Ha  TY|UHTEHCHUBHO- paboTatoT
OpaHbI TOPHOE  COCTO|CTH OCMOT TaTIUKOM,
HUE KIETOK»  [UECKHX np 00pabaThIBatOT
1[ECCOB pe3yJIbTaThI
OTIbITa
Crtpoenue JlaGopaTopnast |BesicHuts posil Cobuparot JlaTunk BIaXHOCT
¢bynkiuu  Hjpabota Ne 6 KYTHUKY- JIbI YCTaHOBKY/UIA  [BO3JyXa
pyxHOil  kinj«CpaBHEHUE poOKU onbiTa,  paboT
TOuHON  MeMaud@y3uoH- HJ3ammTe ( IOT C JaT4YUKO
OpaHbI CIOCOOHO-CTH  [MCTIApPEHUS 00pabaTbIBatOT
KJIETOYHOM BOABI C 10 [P€3yJIbTaThI OTIbIT
MeMOpaHbI BEPXHOCTH
KJIETOYHOU KOpHEHN
000JI0UKN» KITyOHE!




Oueprerude- [JlabopatopHast |[loka3aTh yr- Cobuparot JlaTuynk Tem-
ckuil oOMeH B [paborta Ne 7 TIEKUCIIOTO YCTaHOBKY, pa-leparypsl,
KJIETKE «Bpinenenue  rasa u Temio- 6orator ¢ gar-pH
YTJIEKUCIOrO  [Thl IIPU CIIHP- yuKaMH, 00pa-
ra3a u TEIUIOThl TOBOM  Opo- 0aTbIBAlOT  pe-
NPOACKEBBIMU  PKEHUU 3yJbTaThI OIIBITA
KJIETKaMU IIpU
OpOKEHUN
Muro3 JlaboparopHast |OnucaTh  M3- [IpurorasnuBa- [MHKPOCKOII,
pabota Ne 8 MEHEHMS 0T BpEMEHHBIGHAOOp M-
«IloBenenne  xpomocom- MUKpOIIpenapa- [KpoIperna-
XpOMOCOM  NPUHOTO anma- Thbl, U3y4alOT UX [paTOB,  Ha-
MUTOTHYECKOM |paTa Ipu MU- 0J] MHKpPOKCO-00p ULl
eeHUN BTO3¢ oM, o0Opaba-mpenapupo-
KJIETKax pacTe- THIBAOT pe-BaHus
HUI 3yJIbTaThI HA-
OJr0IeHU N
Meiio3 [JlabopatopHas |(Onmcarp m3-1 [MpuroraBnmuBa- [Mukpockor, HaOop|
pabota Ne 9 MEHEHUS 0T BpPEMEHHBIEMU- Kporpena-
«[loBenenne  [xpoMocoMm- MUKpoOIIpenapa- [paToB, Hal0op i
XpOMOCOM  IIPUHOTO arnma- Thbl, U3YYaIOT HX[IPETapupOBaHUS
MEHOTUYECKOM [paTa npu MO0  MHKPOCKO-
NeNIeHUH BMelio3e oM, o0paba-
KJIETKax pacTe- THIBAIOT pe-
HUID 3yJIbTaThl Ha-
OJIFOIEHUNA
Pasgen Pa3mHOXeHMeE U pa3BUTHE OPraHU3MOB
JlaGopaTtopHast |[BbIIBUTH 1 [IpuroraBnuBa- |[MuKpockomn, Habop
pabora Ne 10  [cxomcTtBa ¥ IOT BPEMEHHBIEMHUKPOIIPETIAPaTOB
«CpaBHHUTEb- [pa3IHuUs] MUKpOIpemnapa-
Hasi  XapaKTe-KJIETOK g Thbl, U3y4alOT UX
pUCTHKA OJ1-HOKJIETOYHBIX MO0  MHKPOCKO-
HOKJIETOYHBIX  [OpraHU3MOB 1IOM, o0paba-
OpraHU3MOBY THIBAIOT pe-

3yJIbTAaThl Ha-
OJIFOIEHUNA




PKusnennbie [JlabopatopHast |[M3yuutsh pas- |1 Wzydator  mogMuUKpocKoT,
[UKJIBI pacTe- padora Ne 11 [BuTHe cropo- MHUKPOKCOIIOM  [Habop MHU-
HU «OcoOcHHOCTH |puUTa U Tame- [MOCTOSIHHBIC KpoIiperna-
pa3BUTHA  Ma-TopuUTa  CIIO- MUKpOIIpenapa- [paToB
MMOPOTHUKOBHI- [POBBIX ThI, paboOTaIOT C
HBIX) pacteHuit M300paskeHusI-
MU, 00pabathl-
BAaIOT pe3yJibTa-
TBI HAOJIFOIEHUH
Pa3znen OcCHOBBI F€HETHKU U CEJIEKIINU
Xpomocomsl  JlabopatopHas [M3yduts oco- |1 [Ipurorasiusa- [Mukpockor,
.Ctpoerne  paboraNe 12 [GeHHOCTH 0T BpPEMEHHBIEHA0O0D TS
XpPOMOCOM «Buemnee BHEIIIHETO MUKpOIpenapa- [[pernapupo-
CTPOEHHE  MO-CTPOEHHMS IO- ThI, U3yYaIOT UX |[BAaHHS
JIUTEHHBIX XPO-UIMTEHHBIX [0l MHKPOCKO-
MOCOM  KOMa-XpoMOCOM B oM, o0Opaba-
POB-3BOHLIOBY»  [CBSI3U C TBIBAIOT pe-
TPAHCKPHUII- 3YJIbTAThI Ha-
LINOHHOM aK- 00 eHU I
THBHOCTBIO
[enernka 4ve-JlaboparopHas |(Ompemenuts |l M3yuaroT noAMUKpOCKOII,
TTOBEKA pabota Ne 13 [mostoBoif MHUKPOKCOTIOM  [Habop TS
«OmnpeneneHue [XpOMaTHH B MOCTOSIHHBIE MU- [TPETIapupo-
[10JIOBOTO KJIETKax Kporpenaparbl, [BaHUS
XpoOMaTHHAa  B[3JOPOBOI O paboTaroT c
KJIeTKax  Oyk-denoBeka M300paxeHus-
KaJIbHOTO DI~ MU, 00pabathl
TEJHSI YeJIoBe- BaIOT pe3yJibTa-
Ka» ThI HAOJTIOIEHUH
3akonomep  [JlaGopatopnas [Hayumthes |1 MN3yyator nop|
-HOCTU Hacine-pabora Ne 14 |pacmnosHa- MHUKpPOCKOIIOM
TOBaHUS «Ormpenenenue [Bath (EHOTH- [TOCTOSIHHBIE
TEeHOTHUIA  IUIO-IMYECKHUE MUKpOIpernapa-
OBOM ~ MYIIKHANPHU3HAKK  HA TBI, paboTalT C
Npo30(uasl  MOHATYpaJIbHBI X 300pakeHus-
(eHoTHITy» rpernapaTax H MU, 00pabathl

omnpene- JISITh
BO3- MOJXKHBIC
re- HOTHITBI
opra-Hu3Ma
o ero
beHoTumy

BAalOT pPe3yJIbTa-
TBI HAOJIFOICHUI




TemaTHueckoe IJIAHUPOBAHUE MaTEpUuaJia B 11 xnacce

[leneBas OcHoBHBIE  BHUAcHOIB30-
Tema ConepxaHue  [ycTaHOBKa Kon-Bo  |mpl  mesATenmbHO-BaHWE  000-
n/n ypoKa 4acoB CTH 00yyaro-pyJ0BaHUS
IAXCS
Pa3snen Bun
N3menun- JlaboparopHast |OnbITHEIM 11y-1 PaGota cbnaHk ydera
BOCTb npu-pabora Ne 15  TeMm  BBISIBUTH OlaHKaMH,  BBIHCKOPOCTH
ponHbIX  mo-«OrmpeneiaeHue [HOPMY  peak- MOJIHEHUE  JIeHIPOU3BOJIb-
YIS HOPMBI peak-uuu  [pHU3HA- CTBUM Ha BpE-HOM peak-
UM [pU3HaKaKa Ms, PacdyeThl HAUUH, CEKYH-
Ha IpUMepe] KaJIbKYJIATOPE  |TOMEp
CKOPOCTH
[MPOU3BOJIBLHBIX
NBIDKCHUI
['enernue- JlaboparopHast |Paccuurars |1 PaGota cbnaHk yuéra
ckasi  CTpyk-pabora Ne 16  [gactoTy BcTe- OsaHKaMM, ONU-()EHOTUIIH-
Typa mnomnyisi-«Pacdyer uwacro{uaemoctu ai- caHue (EHOTU-UCCKUX MPH-
g0zt Tl ~ BCTpedaeiesned u Te- [MOB, PacyeThl HA3HAKOB,
MOCTHU  QJIJICJIEWHOTHUIIOB  TIO- KAJIBKYJIATO- p€  [KaJIbKYJIS-
U TCHOTHUIIOB BITYJISAIUN TOp
MOTTYJISILIVIDY
LleneBas OcHOBHBIE  BH-Mcmonb30-
Tema CopmepxaHue  ycTaHOBKa Kom-Bo  |[npl  mesTenbHO-BaHUE 000-
n/m ypoKa JacoB CTH 00y4aro-py0BaHUs
[IUXCS
Paznen DOxocucremsl
Dxkonornue- | Ypok Ne 3 1 Hao6mogaror me-| JaTunku
ckue  (pakro- «Omnpenenenue MOHCTallMOH-  |[KUCJIOPOJa,
pbI CUJIBI  BO3JIEH- HbIi1 omnbIT, 3a-pH, xpo- pua-
CTBUS DKOJIOTH- [PUCOBBIBAIOT MOHOB,
JeckuX  (paxTo- CXEMy YCTaHOB-OCBEIICH-
pOB» KU, QUKCUPYIOT [HOCTH,  TEM-
XOJl ¥ pe3ysibTa- [epaTyphl,
ThI OTIBITA OTHOCHUTEIb-
HOM BJIaX-

HOCTH




3akoHoMep-  [Ypok Ne 4 JlokazaTp  3a- Habmronaror ne- |[laTunku
HOCTH nei-«BnugHME  COKOH COBMECTH MOHCTallMOH-  [TeMIIepaTy-
CTBUSI  DKOJIO-UCTAHUSA 3KO-HO JICHCTBUS HBI  OIBIT, 3a-pBbl, pH,
THYECKHUX TTOTUIECKUX (dakTopoB PHCOBBIBAIOT KHCIIOpO/a,
(hakTopoB dakTopoB HA CXEMy YCTaHOB-OCBEIIEH-
WHTCHCHBHOCTH KU, QUKCUPYIOT |[HOCTHU
dboTtocuHTE32» XOJl ¥ pe3yJibTa-
ThI OTIBITA
Oxonornue- |JlabopatopHass |BeiaBuTh  (Pu- Cobuparot JlaTunk Tem-
CKue 3aKOHBI upabota Noe 17 BuUeckux Me- YCTaHOBKY, pa-leparypbl
MpaBuIIa «/lokazaTenb- [XaHM3M  TIpa OoTaroT ¢ Jar-
cTBO  (u3nue-BuiIa AJieHa qUKaMHu, 00pa-
CKOTO MeXxa- 0aThIBAIOT  pe-
HU3Ma [IPaBUIIa 3YJIbTAaThI
AJIeHa OTIBITA
Oxonornue- [JlabopatopHas |BeiaBuUTh  (Pu- Cobuparot JlaTunk Tem-
CKue 3aKOHBI upabota Ne 18  Buueckux Me- YCTaHOBKY, pa-leparypbl
MpaBuIIa «/lokazaTenb- [XaHH3M  TIpa OoTaroT ¢ Jar-
cTBO ¢u3uue- [Buia AJUIeHa qUKaMu, 00pa-
CKOTO MeXa- 0aTBIBAIOT  pe-
HU3Ma [pPaBUIIA 3YJIbTAaThI
beprmana» OnbITa
Arposkocu  JlaGoparopHas |Onpeaeiuthb Cobupatot JlaTuuk HUT-
-CTEMBI pabota Ne 19  |comepxanue YCTaHOBKY, pa-paT- HOHOB
«OrteHKa CO-HUTPATOB B OoraroT ¢ jgar-
nep>KaHus  HUT-IPOTYKTaxX yuKaMu, o0pa-
PaTOB B pacTe-IUTaHUS 0aTeIBAIOT  pe-
HUSX)» 3YJIbTAaThI
OTIBITa
['noGanbuble |YpOK No 5 Jlokazathb Habmrogator ne-/laTunk
projorndecku («[IapHUKOBBINA |cBA3bL  apHH- MOHCTpPAI[MOHHBI [TEMIIepaTy-
e mpobiemsr  PddexT u KOBOI'O 151 PBbI, OTHOCH-
riio0anbHOe b dexTa v OIIBIT,3aPUCOBBIB [TEJILHOU
MOTEIJICHUE»  [[I00aIbHBIM aIoT CXEMY[BJIAYKHOCTH
MOTETJICHUEM YCTaHOBKH, BO31yXa,02,

GUKCHPYIOT XO0]
U pe3ybTaThl

pH

OIIbITa







