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BBenenue

Ocnamenne oOmeoOpa3oBaTeNbHbIX IIKOJI COBPEMEHHBIM  AaHAJIOTOBBIM U
1M (pOBBIM 000PYIOBAHUEM SIBIISIETCS MaTepUalIbHOM 0azoi peanuszanuu OeaeparbHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOrO CTaHAApPTa. DTO OTKPHIBAETHOBBIE BO3ZMOKHOCTH
B YPOYHOH W BHEYpPOUHOH, BHEKIACCHOH AESITENHLHOCTH WU SBISETCS HEOTHEMIIEMBIM
ycnoBreM (OPMUPOBAHUS BBICOKO- TEXHOJIIOTHYHOU CPEAbI KO, 0€3 KOTOPOH CI0KHO
NpPECTaBUTh HE TOJIHKO MpoduiIbHOE 00ydeHrEe, HO U COBPEMEHHBIH 00pa30BaTEIbHBIN
nporiecc B menoM. Pa3pacraercst mosie B3aWMOCHCTBHS yUYeHUKA M YIUTENs, KOTOPOE
pacmpocTpaHseTcs 3a CTeHBI IKOJIBI B PEabHBIA U BUPTYAIBHBIN COIUYM.

Tematnka paccMaTpWBaeMbIX OKCIIEPUMEHTOB, KOJUYECTBEHHBIX OIIBITOB,
COOTBETCTBYET CTPYKType NMPUMEPHON 00pa3oBaTENBHON MpPOrpaMMbI MO OHMOJIOTHH,
comepkanuto  DeneparbHOrO TroOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO  CTaHAapTa
(®I'OC) cpeanero obIero 0Opa3oBaHuUs.

Lens mpeamera OGuosiornu Ha 0a30BOM YPOBHE CpeAHEro 001Iero oOpa3oBaHUA
OpUEHTHUpOBaHa Ha (OPMHPOBAHHUE Y Y4YaIIUXCS OOIIEH KyJIbTypbl, HAy4YHOTO
MUPOBO33PEHUS, UCTIOIH30BAHUE OCBOCHHBIX 3HAHUIM U YMEHUI B TTOBCEAHEBHOM KU3ZHMU.
3amaun
- OCBOCHHE O0IIEONOIOTHICCKUX TCOPHUH;

- U3y4YEHHE CTPOCHUS OMOJOTUYECKUX CHCTEM PA3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX
OMOJIOTUYECKUX MPOIECCOB;

- HCIOJIb30BAaHUE IIOJYYEHHBIX 3HAHUNW B TIOBCETHEBHOM JKM3HU [UIsl pEIICHHUS
NPUKJIATHBIX 33/a4.

[Tnanupyemsble pe3ynbTaThl 00Y4eHHs 110 KypCy

«buonorus. 10—11 xmacc»



OcBoenue yueOHOro npeamera «buonorus» Ha ypoBHE cpeHero oOuero oopazoBaHus
JOJKHO OO€eCleynBaTh JIOCTH)KEHHUE CIEAYIOIIUX MPEAMETHBIX, METalpeIMETHbIX U
JUYHOCTHBIX 00pa30BaTENbHBIX PE3YJIbTATOB.

IIpeomemmnvie pe3ynomamol

[IpenmeTHbIE pe3yabTaThl 00yUEHUsT OMOJIOTHH JOJIKHBI 00€CIeUnBaTh:

(GopMHUpOBaHUE LIEHHOCTHOTO OTHOILIEHUS K JKMBOW MpUPOJE, K COOCTBEHHOMY
OpraHu3My; T[OHMMaHHE pOJAM OuoJoruM B  (POPMUPOBAHUU  COBPEMEHHOMU
€CTEeCTBEHHOHAYYHOUM KapTHUHBI MUPA;

yYMEHHE MPUMEHSITh CUCTEMY OMOJIOIMYECKUX 3HAHUMN: PACKPbIBATh CYIIHOCTH >KHUBOIO,
Ha3bIBAaTh OTJWYMS >KMBOTO OT HEXHBOTO, MEPEUUCHISATh OCHOBHBIE 3aKOHOMEPHOCTHU
opraHu3anuu, (QyHKIMOHUPOBAHUS OOBEKTOB, SIBJICHHM, MPOIECCOB KUBOM MPUPOJIBI,
HBOJIIOIMOHHOTO Pa3BUTHUSI OPTaHUYECKOTO MHUPA B €r0 €JUHCTBE C HEKUBOMW MPUPOIOH;
c(OpPMHUPOBAHHOCTh MPEACTABICHUI O COBPEMEHHOM TEOPUHU IBOJIIOIMM U OCHOBHBIX
CBUJIETENIbCTBAX SBOJIOIUU;

BJIaJICHME OCHOBAMM TMOHSATHUHHOTO ammapata M HAyYHOTO fA3bIKa OWOJIOTHH:
UCIIOJIb30BaHUE U3YUYEHHBIX TEPMUHOB, MMOHSATUHN, TECOPUH, 3aKOHOB U 3aKOHOMEPHOCTEHN
JU1s1 0OBSICHEHUS HAOJIFOaeMbIX OMOJIOTHYECKUX O0OBEKTOB, SIBICHUN U MPOIECCOB;
NOHMMAaHHE CIIOCOOOB TIONYYEeHHUS OMOJNOTMYECKMX 3HAHUW; HAJIM4YME OIbITa
UCIIOJIb30BaHUSI METOJOB OHOJIOTMM C UENbI0 HM3YyYEeHUS IKUBBIX OOBEKTOB,
OMONIOTUYECKUX SBICHUA U TPOIECCOB: HAOIIOJIEHUe, ONHUCaHUE, MPOBEICHUE
HECJIO)KHBIX ~ OMOJIOTMYECKHX OIBITOB M  SKCIEPUMEHTOB, B TOM YHCIE C
MCIIOJIb30BaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB HHCTPYMEHTOB;

YMEHHUE XAPAaKTEPU30BaTh OCHOBHBIE I'PYIIIBI OPraHU3MOB B CHUCTEME OPraHUYECKOTO
Mupa (B TOM 4YHUCJIE€ BHUPYChl, OAKTEpUHU, PACTEHUs, T'PUOBI, KUBOTHBIC): CTPOCHHUE,
IIPOLIECCHI JKU3HEIEATEIbHOCTH, UX IMPOMCXOXKICHHE, 3HAUYCHUE B NPHUPOAE U JKU3HU
YeJI0BEKa,;

YMEHHE OOBSICHITH IOJOXKEHHE YeJIOBEKa B CHUCTEME OPraHUYeCKOr0 MHpa, €ro
MPOUCXOXKJIEHUE, CXOACTBA M OTJIMYUS YEIOBEKAa OT JKUBOTHBIX, XapaKTepPHU30BaTh
CTPOEHHME U  MPOLECChl  JKU3HEAEITEIIBHOCTH  OpraHM3Ma  YeJOBEKa,  €ro

MPUCIIOCOOJICHHOCTD K Pa3- JUYHBIM 3KOJIOTUYECKUM (aKTopaM;



YMEHHE UCIIO0Ib30BaTh NPUOOPETEHHBIE 3HAHUS U HABBIKU JJIs1 3J0POBOr0 00pa3a K13HH,
cOaaHCUPOBAHHOTO THUTAaHUS U (UINYECKOM AaKTUBHOCTH; HENPUITUE BPEIHBIX
MIPUBBIYEK U 3aBUCUMOCTEN; YMEHHUE MPOTUBOICHCTBOBATH JDKEHAYUYHBIM MAHUITYJISIIUSIM
B 00J1aCTH 3/10pOBbS;

yMEHHUE OINUCHIBATh KJIETKU, TKaHU, OPraHbl, CUCTEMbl OPraHOB MU XapaKTEPU30BATh
Ba)KHEHIIME OMOJIOrMYECKHUE MPOIIECCHl B OpraHM3Max pacTeHUH, )KUBOTHBIX U YEJIOBEKA;
c(OpPMHUPOBAHHOCTh TMPEJCTABIECHUNA O B3aWMOCBA3M HACJEIOBAaHUSA IOTOMCTBOM
NPU3HAKOB OT POAUTENBCKUX (POPM C OpraHu3aluei KIETKU, HATMYUEeM B Hell XpOMOCOM
KaKk HOCUTEJEH HacleICTBEHHOW HWHQOpMalnuu, 00 OCHOBHBIX 3aKOHOMEPHOCTSX
HACJIeI0BaHUs MPU3HAKOB,;

c(OpMHUPOBAHHOCTH MPEJICTABICHUNA 00 OCHOBHBIX (DaKTOpax OKpy»>Karolieh cpenbl, ux
pOJIM B OKU3HENEATENHHOCTH U DBOJIOIMM OPraHU3MOB; TMpejcTaBieHUE 00
aQHTPOIIOTEHHOM (paKTOpE;

c(hOpMHUPOBAHHOCTH MPECTABICHUN 00 3KOCHCTEMaxX M 3HAYECHUU OHOpa3zHOOOpa3us; O
TJI00JIBHBIX AKOJIOTHYECKUX MTPOo0IeMax, CTOSIINX Mepe]] YEIOBEUECTBOM U CIIOC00axX UX
IPEOI0JICHUS;

yMEHHE pelaTh y4eOHbIe 3a/1a4i OMOJIOTUYECKOTO COACPKAHUs, B TOM YHUCIIE BBISIBISITH
PUYHUHHO-CIIEJICTBEHHBIE CBSI3H, MPOBOJAUTH PACUETHI, J€NaTh BHIBOJbI Ha OCHOBAHHH
MOJIYYE€HHBIX PE3yJIbTaTOB;

yYMEHHE CO37aBaTh U MPUMEHSTH CIIOBECHBIC U TpapUUYeCKUe MOICIU ISl OObSICHEHUS
CTPOEHHSI JKUBBIX CUCTEM, SIBICHUI U MPOLIECCOB KUBOU IPUPOIbI;

MOHMMAaHUE BKJIAJAa POCCUUCKUX U 3apYOC)KHBIX YUEHBIX B PA3BUTHE OMOIOTHYECKUX
HayK;

BIaJICHUE HaBBIKaMH palboThl ¢ WHPOpMANKE OHOJOTHYECKOTO COACPIKAHUSA,
MIPEICTaBICHHON B pa3HOU ¢opme (B BUAE TEKCTA, TAOJMYHBIX TAHHBIX, CXEM, TPaUKOB,
auarpaMm, Mojieniel, N300paKeHHil), KPUTHUECKOTO aHAIM3a HHPOPMAIIUHA UOIIEHKH €€
JIOCTOBEPHOCTH;

YyMEHUE IUIaHUPOBAaTh TMOJ PYKOBOJACTBOM HACTaBHMKAa U TMPOBOJAUTH yueOHOE

HCCIIEIOBAHUE WJIM MPOEKTHYIO paboTy B 00sacTH OMONIOTHM; C YYETOM HaMEUEHHOU



uenu GopMmynupoBaTh NpoOieMy, TUIOTE3y, CTaBUTh 3aJau, BHIOMpATh aJIeKBaTHbBIC
METOAbl [JIi WX pernieHus, (OpMyIHpPOBATh BBIBOJABL, MYOJIMYHO MPEACTABIATH
MOJTyY€HHBIE PE3YJIbTaTHhI;

YMEHHUE HWHTETPUPOBATh OMOJIOTMYECKUE 3HAHUS CO 3HAHUSIMHU JPYTUX Y4eOHBIX
MPEIMETOB;

c(hOpMUPOBAHHOCTh OCHOB JKOJIOTMUECKOW TI'PaMOTHOCTH: OCO3HAHHE HEOOXOIUMOCTHU
JNEUCTBUIM 1O COXpPaHEHHIO OMOpa3sHOOOpa3usi W OXpaHE MPUPOIHBIX HKOCUCTEM,
COXpaHEHMIO U YKPEIJICHUIO 37]0pPOBbs UeJI0BEeKa; YMEHHUE BHIOUPATH 11€JIEBbIE YCTAHOBKH
B CBOMX JICCTBUSX U MOCTYIKaX MO OTHOIIEHUIO K KUBOU MIPUPOJIC, CBOEMY3/I0POBBIO U
3I0POBBIO OKPYIKAIOITUX.

MeTanpeaMeTHbIe pe3yJibTaThl

YHuBepcalibHbIC IO3HABATEIIBHBIC ICUCTBUS

ba3oBrie JJornyeckue JIeHCTBUA:

BBISIBJIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC NMPU3HAKA OMOJOTUYECKUX OOBEKTOB
(ssBIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KilacCU(pUKAIIUN OMOJOTHYECKUX O0BEKTOB,
OCHOBAHUS JIJIs1 0000IIESHUS M CPaBHEHUS, KPUTEPHUH MPOBOIUMOT0 aHAJIHN3A;

C y4y€TOM MpenIOKCHHON OMOJOTUYECKON 3aJayd BBISABISATH 3aKOHOMEPHOCTH U
IIPOTUBOPEUHUS B paCCMaTpUBaeMbIX (DaKkTax W HAONIOACHUAX; MpeaiaraTh KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U ITPOTUBOPECUHI;

BBISBIIATH  JePUIATHl  WHGOPMAIIMM, JAHHBIX, HEOOXOIMMBIX JUIS PEIICHUS
MMOCTaBJICHHOM 3a/JauH;

BBISIBJIITH TIPUYHMHHO-CIIC/ICTBEHHBIC CBS3M IPH M3YYCHHH OMOJOTHYCCKUX SIBICHUU U
MPOIECCOB; JIeJIaTh BBIBOJABI C HCMOJB30BAHUEM JCAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKITIOUECHUH I10 aHaJIOTHH, (OPMYJIUPOBATH THIOTE3Bl O
B3aMOCBSI3SX;

CaMOCTOSITEILHO BBIOMpaTh CMoco0 pemeHus ydeOHOW OHMOJOTHYECKON 3ajadu
(cpaBHMBaTh HECKOJIKO BAapHAHTOB pPEIICHHUS, BbIOMpaTh HanbOoJiee MOAXOIAIINN C
Y4ETOM CaMOCTOSITENIBHO BBIACICHHBIX KPUTEPHER).

ba3oBrle uccie1oBaTeIbCKUE NENCTBUS



MCTIOJIb30BaTh BOMIPOCHI KAaK UCCIIEIOBATEIBCKUN HHCTPYMEHT TTO3HAHMS,;
GopMynupoBaTh BONPOCH], (PUKCHPYIOMINE Pa3phiB MEXY PEaTbHBIM U KEIAaTEIbHBIM
COCTOSIHHEM CHUTYaIluH, 00BEKTa, U CAMOCTOSTEIHPHO YCTAHABINBATh UCKOMOE H JaHHOE;
(dbopMHUpPOBATH TUMIOTE3Y 00 HCTUHHOCTH COOCTBEHHBIX CYXKICHUU M CYXKICHHHA TPYTHX,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHE;

OPOBOJUTH IO CaMOCTOSITENIBHO  COCTAaBICHHOMY IUIAaHY  OTBIT, HECIIOKHBIN
OMONIOrMYECKUN  DKCIIEPUMEHT, HEOONbIIOE HCCIEAOBaHHWE TI0  YCTaHOBJICHHIO
0COOCHHOCTEH OMOIOTUYECKOTO 00BEKTa N3yUeHUs, IPUUNHHO-CIICICTBEHHBIX CBS3EH U
3aBUCUMOCTEH OUOTOTHUUECKUX 0OBEKTOB MEXKITY COOOi;

OLICHWBATh MPUMEHUMOCTh W JOCTOBEPHOCTh HWH(OpPMAIMH, TIOJYYCHHOH B XOJe
OMOJIOTUYECKOTO UCCIIeI0BaHUA (IKCIIEPUMEHTA);

CaMOCTOSITeTTLHO (hOPMYITUPOBATH OOOOIIICHHS ¥ BEIBOJIBI TIO PE3YJIbTaTaM MPOBEIEHHOTO
HaOIIOICHYSI, OTIBITA, UCCIICIOBAHMSI, BIaIeTh HHCTPYMEHTAMHU OLIEHKH JJOCTOBEPHOCTH
MOJIYYEHHBIX BBIBOJIOB M 0000IIIECHHIA;

IPOTHO3UPOBATH BO3MOKHOE JlajbHEHIIIEe pa3BUTHE OMOJIOIMYECKUX IMPOIIECCOB U UX
NOCJIEJICTBUS B AHAJOTHYHBIX WJIM CXOJHBIX CHUTyallusiX, a TakKe BBIJBUTATh
NPENONIOKEHUS 00 UX Pa3BUTUU B HOBBIX YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ uadopmanueii:

NPUMEHSTh Pa3IMYHbIE METOJbl, MHCTPYMEHTHl W 3aIlpoChl MNpHU TMOUCKE U O0TOOpE
Ounonornyeckoil MHGOPMAIUKU WM JAHHBIX U3 UCTOYHUKOB C YYETOM MPEIIOKEHHOM
y4aeOHOM OMOJIOTHUECKOM 3a1a4H;

BBIOWpATH, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH OMOTOTHIECKYIO
nH(OPMAITNIO PA3TUYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

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

CaMOCTOSTEIIFHO BBIOMPATh ONTUMANIbHYIO (pOopMy Tpe/icTaBlIeHUs HH(pOpMAIUU U
WJUTIOCTPUPOBATH PEIIaeMble 3aJa4l HECIOKHBIMA CXEMaMH, AUarpaMMaM#, WHOU

rpauKoi ¥ UX KOMOMHAILIUSAMU;



OIICHUBATh HAJIEKHOCTh OMOJIOTUYECKONW MHPOPMAIIMU IO KPUTEPUSIM, TPEITI0KECHHBIM
yauTeNeM Wik chOPMYIUPOBAHHBIM CAMOCTOSITENIHHO;

3¢ ()EeKTUBHO 3aIOMUHATH M CUCTEMATU3UPOBATH HH(POPMALIHIO;

OBJIQJICTh CUCTEMOM YHUBEPCAJIbHBIX TT0O3HABATEIBHBIX JIEUCTBUN 0OecrieynBaeT
c(hOpMUPOBAHHOCTh KOTHUTHUBHBIX HABBIKOB O0yJAIOITUXCSI.

YHuBepcajibHble KOMMYHUKATHUBHbIC 1eHCTBUS

O6mieHue:

BOCIIpUHUMATh U (GOPMYJIHUPOBATh CYXKACHHUSA, BBIpaAXaTh OMOIMU B Mpoliecce
BBITIOJIHEHUSI TPAKTUYECKUX M Ja0OpaTOpPHBIX paldOT; BbIpaXkaTh ceOs (CBOIO TOUKY
3peHMsI) B YCTHBIX U TUCBMEHHBIX TEKCTaX;

pacrio3HaBaTh HeBepOalbHBIC CPEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHUE COIMATbHBIX
3HAKOB, 3HATh U PACIO3HABATh MPEANOCHUIKM KOH(MIUKTHBIX CHUTYyallMidi W CMST4YaTh
KOH()JIUKTHI, BECTH MEPETOBOPHI;

NOHUMATh HAMEPEHUS IPYTHUX, MPOSBISATh YBAKUTEIHLHOE OTHOIICHHE K COOECETHUKY U
B KOppeKTHOMU (hopme hopMyTHpOBaTh CBOU BO3PAKEHUS;

B XOJI¢ JMajora W/ Wi TUCKYCCHUU 3aZaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM
OMOJOTUYECKOI TeMbl M BBICKA3bIBaTh HJICH, HAllEJICHHBIC HA pEUIeHUE OMOIOTHYECKOM
3/1a94 | MOJJepKaHue OJ1aroxenaTeTbHOCTH OOIICHHUS;

COMNOCTABJISITh CBOM CYXIEHUS C CYXKICHHSIMU JPYIrMX Y4YaCTHUKOB JUajora,
O0OHapy’KHUBATh Pa3IUYUE U CXOACTBO MO3UIIHIA;

nyOMUYHO TMPEJCTaBIATh PE3YIAbTaThl  BBIMOJHEHHOTO OMOJIOTMYECKOTO  OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUSs, TPOCKTA);

CaMOCTOSATETILHO BHIOWpPATh (QopMaT BBICTYIUICHHS C YYETOM 3a7ad TPE3CHTAIMU U
0COOEHHOCTEW ayAUTOPUU U B COOTBETCTBUM C HUM COCTaBJISITh YCTHBIE U TUCbMEHHBIE
TEKCTBhI C UCIOJIb30BAaHUEM WILTIOCTPATUBHBIX MAaTEPUAJIOB.

CoBMecTHas IeITeNbHOCTD (COTPYAHUYECTBO):

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMaHAHON U MHAMBHUIYaJIbHOM pabOTHI MpHU
pelIeHNd KOHKPETHON OMOJOornuYeckoil mpoOiemMbl, O0OOCHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICUCTBUS MPU PELICHUH MOCTABICHHON yueOHOU

3a1a4u;



MPUHUMATH 1I€]1b COBMECTHOM EATEIBHOCTH, KOJJIEKTUBHO CTPOUTH JECUCTBHUS MO €€
JOCTHKEHUIO: paclpeaesiaTh POy, JOrOBapUBaThCA, 00CYKAAaTh MPOIECC U Pe3yiabTaT
COB- MECTHOM paboThl; yMETh 0000111aTh MHEHUS HECKOJbKHUX JIIOCH, MPOSBISATH
TOTOBHOCTh PYKOBOJUTb, BBIIOJIHATH NOPYUCHUS, MO TUUHSITHCS;

IUIAaHUPOBATh OPraHU3alMI0 COBMECTHOM padOThI, OMPENEsATh CBOIO pOJib (C y4ETOM
MPEANOYTEHUI 1 BO3MOKHOCTEN BCEX YUYACTHUKOB B3aUMOJICUCTBHS), paclpeAesiiaTh 3a-
Ja4ud  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
HaIpaBJICHUIO U KOOPJUHUPOBATH CBOU JICHCTBUS C JPYTUMHU YIC€HAMU KOMAaH/IbI;
OIICHUBATh KAYECTBO CBOETO BKJIa/ia B OOIIUMA MPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOopMyJIUpPOBAaHHBIM yYaCTHHUKAMH B3aWMOJICHCTBUS, CpPaBHUBATh pPE3YJbTaThl C
MCXOJHOM 3a7aueil U BKJIAJl KaXKJIOr0 YWIeHa KOMaH/Ibl B IOCTH)KEHUE PE3YIbTaTOB,
pasnensaTh cepy OTBETCTBEHHOCTU M MPOSIBISATH TOTOBHOCTh K MPEIOCTaBICHUIO
OTué€Ta nepes rpymniou;

OBJIQJIETh CHUCTEMON  YHUBEPCAJIBHBIX KOMMYHUKATHUBHBIX JI€MCTBUW, KOTOpas
oOecrieunBaeT COOPMUPOBAHHOCTH COIMAIBHBIX HABBIKOB M AMOIIMOHAIBHOTO
MHTEJUICKTa 00yJaroIuXxcsl.

YHUBepCalIbHBIE PETYJIATUBHBIC ICHCTBUS

Camoopranuzanus:

BBISIBIISITh TPOOJIEMBI NIl PEUICHUSI B KU3HEHHBIX U YUCOHBIX CHUTYAIUSIX, UCIONIb3YS
O1O0- TOrHYeCKHe 3HAHMS;

OPUEHTHPOBATHCS B PA3IUYHBIX MOJAXO0AAaX MPUHITUS pEUICHUN (MHAUBUAYaIbHOE, PH-
HATHE PEILICHUS B TPYIIIE, IPUHATUE PEUICHUN TPYyNIOoN ),

CaMOCTOSITEJIbHO COCTAaBJSITh QJITOPUTM pEIIeHUs 3a7adyd (WIM €ro 4acThb), BHIOMpPATh
croco0 permieHns y4eOHOH OMOIOTHYECKOW 3a7a4d ¢ YYETOM MMEIOIINXCS PECYPCOB H
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBATH MPEIaraéMble BapHaHThl PEIICHUI;
COCTaBJIATH 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 pelenre. CaMOKOHTPOIIb (peduiekcust):
BIIQJIETh CIIOCOOAMU CAMOKOHTPOJISI, CAMOMOTHUBAIUU U PedIEKCHUHU;

JlaBaTh aJICKBaTHYIO OIICHKY CUTYyallMU U MpeJjiaraTh MmiaH e€ N3MEHEHUS;

YUUTHIBATh KOHTEKCT U TPEABUIETh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH NP
peleHnd y4eOHOM OMOJIOTHYECKON 3ajlauu, alaTUPOBATh PEIICHUE K MEHSIOIIUMCS
00CTOSATCILCTBAM;

OOBSICHSITh MPUYMHBI TOCTHKEHUSI (HEJJOCTUKEHUS) PE3yJIbTaTOB JEATEIbHOCTHU, 1aBaTh
OIICHKY MPUOOPETEHHOMY OMBITY, YMETh HAaXOJUTh IMO3UTUBHOE B IPOU3OIICAIICH
CUTYalluHu;

BHOCHUTHh KOPPEKTHBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBHCTB,
MU3MEHUBIIUXCS CUTYaAIMH, YCTAHOBIICHHBIX OITUOOK, BOSHUKIIUX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUEC PE3YJIbTaTa L€ U YCIOBUSM. DMOITMOHATBHBIN HHTEIUICKT:
pasnnyaTth, Ha3bIBATh U YIPABISATh COOCTBEHHBIMU AMOITUSMH M SMOIUSIMU JIPYTUX;
BBISIBJIATh M AaHAIM3UPOBATh IPUYUHBI SMOLIU;

CTaBUTH €051 HAa MECTO JIPYroro 4yejJoBeKa, IOHUMAaTh MOTHUBBI U HAMEPEHUS APYTOro;
perynupoBath croco0 BbipakeHus smouuid. [IpuHstue ceds u npyrux:

OCO3HAHHO OTHOCHUTKCS K APYTOMY YEJIOBEKY, EM0 MHEHUIO;

pU3HABaTh CBOE MPABO HA OMIMOKY M TaKOE e MPaBo APYToro;

OTKPBITOCTH cebe M JAPYyruM; 6 0co3HABaTh HEBO3MOKHOCTH KOHTPOJIHPOBATH BCE
BOKPYT;

OBJIAJIETh CUCTEMOW YHUBEPCAIbHBIX YUEOHBIX PETYIATUBHBIX JIEUCTBHUI, KOTOpas
obecrieunBaeT (HOPMUPOBAHUE CMBICIOBBIX YCTAHOBOK JTMYHOCTH (BHYTPEHHSISI TTO3UIIUS
JUYHOCTH), ¥ KU3HEHHBIX HABBIKOB JIMYHOCTH (YIpaBieHUsI cOOOM, CaMOIUCIIUTIIINHBI,
YCTOMYHMBOTO MTOBEJICHHUS).

JIn4HOCTHBIE pPe3y/IbTAThI

[TarproTyeckoe BOCIIUTAHHUE:

MOHUMAaHUE TEHHOCTH OWMOJOTMYECKON HayKkd, €€ pOJId B Pa3BUTHU YEIIOBEUECKOTO
o0111ecTBa, OTHOLIEHHE K OMOJIOTMU KaK BaKHOW COCTaBIISIIOLIEH KYJIbTYPhI, TOPAOCTH 3a
BKJIaJI POCCUMCKUX U COBETCKUX YUYEHBIX B PA3BUTHE MUPOBOW OMOJIOTMYECKON HAYKHU.

['paxxtanckoe BociuTaHue:
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FOTOBHOCTh K pa3sHOOOpPa3HOW COBMECTHOM JEATEIbHOCTU TIPU  BBINOJHEHUU
OMOJIOTMYECKUX OMBITOB, YKCIIEPUMEHTOB, UCCIIECIOBAHUI U MPOEKTOB, CTPEMIICHHE K
B3aHMMOTNIOHMMAHHUIO U B3aUMOTIOMOIIIH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTH OIICHUBATh CBOE IMOBEJCHUE M MOCTYIIKH, & TaKKe MOBEJCHUE U MOCTYIKHU
JIPYTUX JIOJIEH C MO3ULIMU HPABCTBEHHBIX HOPM M HOPM 3KOJIOTUYECKOTO TMPaBa C Y4ETOM
OCO3HAHUS MOCIIEICTBUN NOCTYIKOB.

DCTETUYECKOE BOCITUTAHUE:

MOHUMAHHUE SMOIIMOHAIBHOTO BO3JEHCTBUSI MPUPOABI U €€ IeHHOCTH. [leHHocTu
HAay4YHOT'O MO3HAHUA:

OpUEHTAIHS B JICATEIIBHOCTH HAa COBPEMEHHYIO CUCTEMY OMOJIOTHUECKUX HAYYHBIX
peCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS TPUPOIBI, B3AUMOCBS3AX
YeJI0BEKA C MPUPOJIHOM U COLMAIIBHOM CPENOM;

pa3BUTHE HAy4YHOM JIOOO3HATEIBLHOCTH, UWHTEpeca K OHOJOTMYEecKOM Hayke H
UCCIIE0BATEIBCKON JIEATEIIbHOCTH;

OBJIaJICHUE OCHOBHBIMHM HaBBIKAMHU UCCIEA0BATEIBCKON AesATeabHOCTH. DOpMUpPOBAHUE
KYJIbTYpPbI 310POBBSL:

OCO3HAHHWE LEHHOCTH J>KW3HU; OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3I0pOBBIO U
YCTaHOBKA Ha 3JJOPOBBIN 00pa3 )KU3HU (3I0pPOBOE MUTAHUE, COOIIOCHUE TUTHEHHYECKUX
npa- BWJI, COQJIAaHCUPOBAHHBIM PEXUM 3aHATHH M OTIbIXa, peryisipHas (usndeckas
AKTHUBHOCTb);

OCO3HAHHE TOCJICJICTBUIA M HEMPHUATHE BPEAHBIX MPUBBIYECK (YMOTpeOICHUE aTKOTOJ,
HApKOTHKOB, KypeHue) W WHBIX (GopMm Bpema mis (U3HUECKOTO U TMCUXUYECKOTO
310POBbS;

coOmroIeHne TpaBmil 0€30MaCHOCTH, B TOM YHCJIE HABBIKM O€30MAaCHOTO TIOBEJICHUS B
MPUPOJTHOM CpeJIE;

YMEHHE 0CO3HABATh AMOIIMOHAIBHOE COCTOSIHUE CBOE U APYTUX JIFOJIEH, YMEThYNPaBIATh
COOCTBEHHBIM AMOIMOHATILHBIM COCTOSTHUEM;

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

e TMpaBa JIPyroro 4ejaoBeKa.
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TpynoBoe BoCcIIUTaHUE:

aKTUBHOE y4YacCTHE B PEIICHUH MPAKTUYCCKUX 3a/1ad (B paMKaX CEMbH, ITKOJIbI, TOPOa,
Kpast) OMOJIOTHYECKOW M DKOJOTHYECKON HaINpaBICHHOCTH, HHTEPEC K MPAKTUYECKOMY
H3YUYCHUIO TPOQECCUil, CBA3aHHBIX C OMOJIOTHEH.

DKOJI0TrHYeCKOe BOCIIUTAHUC:

OpHEHTAIUsl HAa TPUMCHCHHE OMOJIOTMYECKUX 3HAHWM IJIsS pelIeHUs 3a1ad B 00JacTh
OKpYXKarolel cpe/ibl, INTAHUPOBAHUS ITOCTYITKOB M OIICHKH X BO3MOKHBIXITOCIICICTBUH
JUTSI OKPY’KAFOIIICH CpeIbl;

TOBBIIIICHUE YPOBHS YKOJIOTHYCCKOM KYJIBTYPBI, OCO3HAHUE TI100aTBHOTO XapaKTepasKo-
JOTUYECKUX TpoOJieM H TyTed WX pEIICHUs;, AaKTUBHOE HENPUATHE JICHCTBHA,
NPUHOCAIIUX BPeJl OKPYKAIOIIEH cpejie;

TOTOBHOCTh K  yYacTHIO B  TPAKTHYCCKON  JICSITCIBHOCTH  DKOJIOTHYECKOM
HAIPABJICHHOCTH. ATanTanusi 00yJaromerocs K U3AMEHSIOIIUMCS  YCIIOBHSIMCOITHAIBHON
U TIPUPO/I- HOM CPEJIbl:

OCBOCHHUE 00YUaIOIMMHUCS COIMAIBHOTO OIBITA, HOPM M TIPAaBUJI OOIIECTBEHHOTO
MOBEJICHUS B TPYNIaX U COOOIIECTBAX MPH BHIMIOJHEHUN OMOJOTHYECKUX 3ajad,
IIPOCKTOB U UCCJIEAOBAHUM, OTKPHITOCTD OTBITY ¥ 3HAHUSAM JIPYTHX;

OCO3HAaHHUE HEOOXOJIUMOCTH B (POPMHPOBAHUU HOBBIX OMOJIOTHYCCKUX 3HAHUU, YMEHUE
dbopMyITUpPOBATh UJICH, TIOHATHS, THIIOTE3bI O OMOJIOTUUECKUX O0BEKTaX U SBJICHHSIX,
OCO3HaHHUe JepuIMTa COOCTBEHHBIX OMOJIOTHYECKUX 3HAHHUM, TUIAHUPOBAHUE CBOETO
pPa3BUTHSA,

YMEHHE OIePHUPOBATH OCHOBHBIMH IMOHITHUSAMH, TEPMHUHAMU U MIPEIACTABICHUSIMH B
00J1acTH KOHIIETIIIUHA YCTONIUBOTO Pa3BUTHS;

YMEHHE aHAJIU3UPOBATh W BBISBISATH B3aMMOCBS3U IPHPOILI, 00IIECTBAa U SKOHOMUKH,
OIICHUBAHHUE CBOMX JICHCTBUHU C yUETOM BJIMSHHS Ha OKPYKAIOIIYIO CPEy, JOCTHKCHUS
1esel ¥ MPeoI0JCHUS BBI30BOB M BO3MOYKHBIX TJIO0ATBHBIX MOCIICICTBHM;

OCO3HAHHE CTPECCOBOM CHUTYaIlUH, OIIEHUBAHUE MMPOUCXOIAIINX U3MECHEHUH U UX
MOCJICACTBUIN; OIICHHBAaHWE CHUTyaIlldd CTpecca, KOPPEKTUPOBAHHWE IPHHUMACMBIX
pEIIEHUI U TeNCTBUN;

YBAXKUTCJIIBHOC OTHOIICHHC K TOYKE 3PpCHUA APYIOoro 4€J10BCKa, €ro MHCHHIO,
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MHPOBO33PEHHUIO.

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

Buonozusa kax komnaexc HayK 0 Hcueoii npupooe

buonorusi kak KOMIUIEKCHAs HaykKa, METOAbl HAyYHOI'O MO3HAHUS, UCIOJIb3yEMbIE B
ouonorun. CoBpeMeHHbIEC HamnpaBiieHusa B Ouonoruu. Pons Guosnorun B popMupoBaHUU
COBPEMEHHOMW HAyYHOW KapTUHBI MHpa, MPAKTUYECKOE 3HAYCHHE OMOJOTMYECKHX

3HaAHUM. buonornyeckue cuCTeMbl Kak npeaMeT N3yUCHUA OMOJIOTHH.

CTpyKkTypHBIE U PYHKIMOHAJIbHbIE OCHOBBI KM3HH

MonekynsipHble OCHOBBI  JKM3HM. HeopraHmueckue BEIIECTBA, UMX 3HAYCHUE.
Opranudeckue BemiecTBa (yriaeBobl, TUMUILI, OCJIKU, HYKJIEUHOBBIC KUCTOThI, AT®D) u
uxX 3HayeHue. buononumeprsl. Jlpyrue  opraHnyeckue — BeEIIECTBA  KJIETKH.
HanoTexHonoruu B 6MOJIOTHU.

[{utonorus, MeToAbl UUTOIOTHUU. POJIb KIIETOUYHOM TEOPUHU B CTAHOBJIEHUH COBPEMEHHOM
€CTECTBEHHO-HAYy4YHOU KapTuHbl Mupa. Kinetku npokapuot u 3ykapuot. OCHOBHbBIE HACTH
Y OPTaHOUJIBI KJIIETKH, UX (QYHKIIHH.

Bupychl — HekrerouHas hopma K1U3HHU, MEphI MPO(HUIAKTHKH BUPYCHBIX 3a00JIeBaHUH.
JKusuenesrenpHocTh KieTkd. IDmactuyeckuii oOMeH. DOTOCHMHTE3, XEMOCHHTES.
buocunTes Oenka. DHeprernyeckuid oOMeH. XpaHEHHE, Tepeaada W pean3alrus
HaCJeJICTBeHHONW mH(popManuu B kietke. ['eHernueckuii koj. ['en, renom. ['eHomuKa.
BnusiHue HapKOT€HHBIX BEUIECTB HA MPOLECCHI B KIETKE.

Knerounsrit twmkin: wHTepdaza wu genenne. MuTo3 W MeHO03, WX 3HAUCHUE.
CoMatnuecKkue U MojJoBbI€ KIETKH.

Opzanusm

Opranusm — eIMHOE 1IeJI0E.

KuznenearenbHOCTh opranusma. Perynsnus GyHKIMN opraHu3Ma, roMeocTas.
Pa3mHoxenue oprann3zMoB (Oecrosioe u mosoBoe). CrnocoObl pa3MHOKEHHS Y paCTeHHU I

U OKUBOTHBIX. HWHIuMBUAyalibHOE pa3BUTHE oOpranu3Ma (oHtoreHes). [lpuuuHb
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HapyleHui pa3BUTHS. PenpoayKTHBHOE 370pOBbE UENOBEKA; IMOCICACTBUS BIHUSHUS
aJIKOTOJIsl, HIKOTMHA, HAPKOTUYECKUX BEIIECTB HA SMOpPHOHATILHOE PAa3BUTHE YEIIOBEKA.
’Ku3HeHHbIe UKl PA3HBIX TPYIIIT OPTaHU3MOB.

['enetnka, MeToapl T€HETUKHU. |'€HETHYECKass TEPMUHOJIOTUS W CHUMBOJHUKA. 3aKOHBI
HacneactBeHHocTH I, Mengenda. XpoMOCOMHass TEOpUsl  HACJIEICTBEHHOCTH.
Onpenenenue nona. CUEIIEHHOE C TOJIOM HACIEI0BAHUE.

I'enetuka uenoBeka. HacnencrBeHHble 3a001eBaHMs YEJIOBEKAa U UX MPEIYIIPEKICHUE.
DTHYECKHUE aCTIEKThI B 00JIaCTH MEIUIIMHCKON TeHETHKH.

I'enotun u cpena. Henacnencreennas n3sMeHuYnBOCTh. HacnencrBeHHass ”3MEHYHBOCTb.
MyTareHnsl, uX BIUSHUE Ha 3JI0POBbE YeIOBEKA.

JlomecTukarust U ceyekius. Metoapl cenekiuu. bruotexHosorus, ee HanpaBlIeHHS U
NEePCIEKTUBbI pa3BUTHs. brioGe30macHOCTb.

Teopusa 360110uuu

Pa3BuTre 3BOMIOIMOHHBIX UAEH, HBOIOIMOHHAs Teopus Y. JlapBuna. CUHTETHYECKas
Teopus 3BOIIOIMU. CBUIETENHCTBA ABOJIOLUMA KUBOW MPUPOJbl. MUKpPOIBOIIOLUUS U
MakpodBostonus. Bua, ero kputepuu. [lonymnsmus — seMeHTapHas €IMHHUIIA SBOJIFOLINH.
JIBIOKyIIIE CHJIBI DBOJIIOIMM, UX BIMSHUE Ha reHodoH] monynsiud. HampapneHus
ABOJIIOIUH.

MHoroo0pa3ue OpraHM3MOB KakK pe3yjbTaT SBOJIONUH. [IpwHIUIBI Kiaccudukammm,
CHUCTEMAaTHKA.

Opzanuszmsl u oKpyHcarouias cpeoa

[Tpucroco6ieHnss OpraHu3MOB K JEHCTBUIO SKOJIOTHYECKUX (DAKTOPOB.

buoreonienos. Dxocuctema. PaznooOpasue skocructeM. B3auMOOTHOIICHHS TOMYIISIITUI
pa3HBIX BUJOB B dKocucTeMe. KpyroBopoT BEIIECTB M IMOTOK PHEPTUH B IKOCHCTEME.
Y CcTOMYMBOCTD M AMHAMHKA dKOcUCTeM. [locineacTBUS BIUSHUS ACATEIBHOCTH YEI0BEKa
Ha 3KocucTeMbl. CoXpaHeHHe OMOPa3HO00pa3rs Kak OCHOBA YCTOMYMBOCTH SKOCUCTEMEL.
Crpykrypa Ounocdepnl. 3aKOHOMEPHOCTH CyiiecTBoBaHUS Ownocdepsl. KpyroBopoTsr

BEIIECTB B Onocdepe.
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['moGanbHble aHTPONOTeHHbIE H3MEHEeHUs B Ouocdepe. IIpoOreMbl ycTOHYMBOTrO

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



15

TemaTuyeckoe muianuposanme B 10 kiaacce

HaumenoBanu TleneBas Kon-Bo  |OcHoBHBIC BU-bIMCIIOIB30-
e pasmenoB HConaep)kaHHWE  |[yCTaHOBKA 4acoB nesTeIbHO-  CTHBaHUE  000-
n/m [Tem ypoka 00ydaro-IuXcs |[PyIOBaHUS
Beenenne
MeTo bl Ono- [Ypoxk Ne 1 DopmupoBa- 1 Boauwxkenue — |JlaTymk Kuc-
1 |mormueckmx |«[IpakTHueckoe [Hre HaABLIKOB TUTIOTE3bI, U3-  JTIOpOJa
WCcClieIoBa-  [IPUMEHEHHE  [PaKTHYEeCKOT MEpEeHHE  KOH-
HUI 06HIeHay‘lHI>IX OUCIIOJIL30BaH [CHTpAalUU KHCH
METOJIOB BUS  HAayYHBIX oposia BO BJIbIA
OMOJIOTUYECKUX METOIOB XaeMoM,
VCCIIEA0BAHUAX [MCCIIETOBAHMS BBIJIHIXaEMOM
» BO3yXe
Paznen Kierka
benku JlaGopaTopHasi |BBIsSICHUTB 1 OnpenensioT JlatTuuk  om-
pabota Ne 1 YCIIOBUSL  aK- AKTUBHOCTh TI€-TUYECKOU
«3ydenne TUBHOCTH POKCHIA3hI MJIOTHOCTH
2 (dbepmeHTaTUB- |PEPMEHTOB CIIOHBI,  H3Me-
HOW  aKTHBHO- PAIOT  ONTHYE-
CTH CIIIOHBI» CKYIO IUIOTHOCTh
pacTBOpOM
Hyxnenno-  [Jlaboparopuas |[loxyuutsb 1 [IpuroroBnenue [[latunk pH
BbIC KUCJIOTHI [paboTa No 2 npenapar romoreHata 00-
«Bblaenenne  MOYMIIEHHO pasia, 00pa-
3 ouncrka JIHK#JIHK 0oTKa JIeTep-
U3 KJIETOK pac- FEHTaMH,  OCa-
TEHUI PKIIEHHE
HYKJIEOTIpOTe-
U70B, OUYHCTKA
JIHK
Opranemnsl  [Jlabopatopnas |[HaGmogats |1 [[purotoBnenne MuKpOCKOTI,
KIICTKU paboTa Ne 3 [1a3MOJIN3 || MUKporpena-  [Habop s
4 «[Inazmonu3  wjgemnnazMoan3 para, obpa-fmpenapupo-
Nena3Moiu3 BB KIIETKE 0OTKa  peaKkTHU-BaHUS
PacTUTENbHOU BaMU, paboTa ¢
KIJIETKE» MUKPOCKOTIOM
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dotocuHTe3 [Ypok Ne 2 Jlo3azath BeIH1 [HaOmromaror ne-/laTuuku
«["a3oBbie 3(dexTs nenenne KHC-  MOHCTAlMOH-  HbIdKUcIOpoaa, pH
(doTrocuHTE32» nopona ¥  |OIBIT, 3a-
[OTJIOLEHHE [PHCOBBIBAIOT ~ CXEMY
YTIIEKUCITOTO YCTaHOB- KU,
rasa npy  |puKCHpYIOT
¢dorocunTe3e X0 U pe3yibTa- Thl
OTIbITa
dotocunre3 |[JlaboparopHas [BriABUTH 1 CoOuparot JlaTunku
pabota Ne 4 Mpoiiecc YCTaHOBKY mkuciaopoaa, pH
«Omnpenenenue (pukcauuu y OIIBITA,  M3MEp
MHTEHCUBHOCTHU [IEKUCIIOIO Taj IOT  TOKa3aTel]
mpouecca (U [BOJHBIM Cpelibl, ¢bukc
callii  YTJIEKU paCTEHUEM I pylOT U  aHan
noro raza kielcasury pH 3UPYIOT p
KaMH BOJIOpOC- 3YJIbTATHI
M XJIOPEILITBDY
Ctpoenue JlaGopatopnast |Jloka3atb 31 ['oToBsaT  mpen|/JaTunk
¢yakuun  Hpabota Ne 5 BHUCUMOCTD PaThI,U3MEPSIOT PIKTPONPOBO-
pyxHOU  Kij«BnusHue o[rypropa q 0OBEKTHI, TMMOCTH, JINHEWKY
TOYHOM  MeMMoca Ha  TY|UHTEHCUBHO- paboTatoT
OpaHbI TOPHOE  COCTO [CTH OCMOT TATUNKOM,
HUE KJIETOK»  [MECKUX np 00pabaThIBaIOT
[IECCOB pe3yabTaThl
OTIbITa
Ctpoenue JlaGopaTopHast |BbisicHUTH poJil CoOuparot JlaTuyuK BIIAXHOCT|
¢yakuuu ~ Hpabdota Ne 6 KYTUKY-  JIbI YCTAaHOBKYJIA  [BO3IIyXa
pyxHoil  kil«CpaBHEeHHE  [IPOOKHU ombiTa,  paboT
TouHOM  MeMaubGdy3uoH- HOBaIIUTe ¢ [IOT C JIaTYUKO
OpaHbI CIIOCOOHO-CTH  [UCTIApEHUS 00OpabaThIBaIOT
KJIETOYHOM BOAbI C 1 pE3yabTaThl OTIbIT
MeMOpaHbI BEPXHOCTH
KJIETOYHOMU KOpHEM
000JI0UKI KITyOHEi




17

Oueprerude- [Jlaboparopuas |[lokazate yr-1 CoOuparot JlaTunk TeMm-
ckuii oOMeH B [paborta Ne 7 IIEKUCIIOTO YCTAaHOBKY, pa-epaTyphl,
KJICTKE «Bbiienenne  [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 JlaGoparopHas |Omnucate  u3-1 [IpuroraBnusa- |[MukpockoI,
pabota Ne 8 MEHEHHUS I0OT BpPEMEHHBIGHA0Op  MHU-
«[loBemenne  [XxpoMoOCOM- MUKpOIpernapa- [Kponperna-
XPOMOCOM  TIPHHOTO amma- TBI, U3YYalOT UX [paTOB,  Ha-
MHUTOTHYECKOM [paTa Mpu MU- MOJl MHKpPOKCO-00p US|
NETICHU T BTO3¢ o, 00paba-fmpenapupo-
KJIETKaX pacre- THIBAIOT pe-BaHus
13020700 3yJIbTAThI Ha-
OJIFOIEHUI
Meiio3 [JlaboparopHass [Ommcarp u3-1 [IpuroraBimuBa- [Mukpockomn, Habop,
padota Ne 9 MEHECHHS 0T BpPEMEHHBIEMU- KpoTperna-
«[loBemenne  [XpoMoOCOM- MUKpOnpenapa- [paroB, Habop Uis
XPOMOCOM  TIPHHOTO armma-| ThI, M3YYAlOT HMX[IPEIapUPOBAHUS
MEHOTHYECKOM [paTa npu M0J MHUKPOCKO-
eeHnu BMelio3e [OM, 00Opaba-
KJIETKax pacre- THIBAIOT pe-
HU» 3yJabTaThl HA-
OJIFOIEHUIA
Paznen Pa3smHOXkeHUE U pa3BUTHE OPraHU3MOB
JlaGopaTopHasi |BbIIBUTH 1 [IpuroraBimuBa- [Mukpockomn, Habop|
padota Ne 10  [cxoncTBa u 0T BPEMEHHBIEMHUKPOIIPENapaToB
«CpaBHHUTENb- [pa3Iuyus MUKpoOIpenapa-
Has  XapakTe-KJIETOK 01 ThI, W3Yy4alOT UX
[PUCTHKA OJIHHOKJICTOYHBIX 0] MHUKPOCKO-
HOKJICTOYHBIX  |OPraHU3MOB oM, 0b6paba-
OpPraHU3MOB» THIBAIOT pe-

3yJIbTAaThl Ha-
OJIFOICHUI
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DKuznennsie |[Jlabopatopnass [3yuuts pas- |1 M3ydaror  nogMHKpOCKoOIL,
[UKIIBI pacTe- [padota Ne 11 [BuTHE criopo- MUKpPOKCOTIOM  [Habop MH-
HU «OcoOeHHOCTH |pHTa U Tame- [MOCTOSTHHBIC KpoIpena-
pazBuTHs ~ Ta-TopuUTa  CIO- MUKpOIpernapa- [paTroB
MOPOTHUKOBH/I- [POBBIX ThI, pabOTaIOT C
HBIX) [pacTCHHIA N300paKeHMsI-
MU, 0OpaOaThl-
BAaIOT pe3yJIbTa-
THI HAOJIIOIEHUI
Paznen OcHOBBI TEHETUKH U CEJIEKIIMU
Xpomocombl |[JlabopaTtopnast |13yunts oco- (1 [IpuroraBimBa- [Mukpockor,
.Crpoenne  |pabota Ne 12  |GeHHOCTH I0OT BpEMEHHbIGHA0O0D e
XPOMOCOM «BremHee BHCIITHETO MUKpOIpernapa- [[Ipermapupo-
CTPOCHHE  TIO-CTPOCHHS TI0- ThI, H3y9aIOT UX [BAHUS
JTUTCHHBIX XPO-JTATEHHBIX MOJI MHUKPOCKO-
MOCOM  KOMa-XpoMOCOM B oM, 006paba-
[POB-3BOHIIOB»  [CBSI3U c TBIBAIOT pe-
TPaHCKPHII- 3YIIBTATHI Ha-
ITMOHHOMN aK- OJIIOCHUI
THBHOCTBIO
['enetnka de-JlaboparopHas [Omnpeaenuts |1 N3ygator  moaMuKpocKor,
JTOBEKa pabota Ne 13 [mosoBoit MUKPOKCOTIOM  [Ha0Op US|
«OrmpeneneHne [XpoMaTuH B MOCTOSIHHBIE MU- [[IPEMapupo-
[10JIOBOTO KJIETKaX KpoTpernaparbl, |[BaHUS
XpoMaTHHa  B3AOPOBOI O paboTaioT c
KJIeTKaX  OyK-denoBeka N300paKCHHS-
KaJbHOTO  DIIH- MU, 00OpabaThl
TEJIHSI YeI0Be- BalOT pe3ysbTa-
Ka» ThI HaOJIIOICHU I
3akonomep  |[JIabopatopnas [Hayuutbes |1 MN3yuaror o/
-HOCTH Hacie-pabora Ne 14 pacno3na- MUKPOCKOTIOM
TOBaHUS «Ormnpenenenue [BaTb (¢GEHOTHU- [MOCTOSIHHBIE
TCHOTUIIA  IUIO-TUYECKHE MUKpoOIpenapa-
OBOM  MYIIKUMNPU3HAKU  HA Thl, paboOTarOT C
npo3oduiabl  MOHATYPATbHBL X| N300paKeHHUsI-
beHoTUILy» npenaparax u MU, 00OpabaThI-

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

BAIOT pe3yJIbTa-
THI HAOJIFOIEHU I
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TemaTHyeckoe MmIaHupoBaHue matepuaJa B 11 kiacce

[leneBas OcHOBHEIE BU-IBIM CII0IB30-
Tema CopnepxaHue  [yCTaHOBKa Kon-Bo  [mesTenbHO- cTUBaHHE  000-
/o ypoka 4acoB 00yJaro-1uxcst  [pyI0BaHUS
Pazgen Bug
3meHun- JlaGoparopHast |OnbITHBIM 1y-1 Pabota cbnank ydera
BOCTb npu-padora Ne 15 rem BBISIBUTEH OJlaHKaMM,  BBIHCKOPOCTH
poaHBIX  TO-4«OmpenereHne [HOPMY  peak- MOJIHEHUE  JIeH-POU3BOJIb-
YIS HOPMBl  pe€ak-LIIuu  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  [wactoTy BCTe- OlaHKaMU, OMNU-ADEHOTHITH-
Typa mnonynsi-«Pacuer wacTo-gaemMocTH ai- caHne  (DEHOTH-IECKUX IPH-
i ThI BCTpeUae-Jieliel Hu Te- OB, PAacYEThl HA3HAKOB,
MOCTH aJIJICJICHUHOTUIIOB  I10- KaJIbKYJIATO- P€  [KaJIbKYJIs-
TEHOTHUIIOB BITYJISIIHA TOP
TIOTTYJISIIAF
[leneBas OcHoBHBIE BU-ILIMcIONEB30-
Tema ConepxaHue  [ycTaHOBKa KoJI-BO  |nesiTeIbHO-  CTHBaHHE 000-
/1 ypoka JacoB 00yJaro-1uxcst  [Pya0BaHUS
Pa3zngen DxocucreMel
Okosornye- | Ypok Ne 3 1 Habmonmaror ae-| JlaTuuku
ckue  ¢akro-| «OnpeneneHue MOHCTAILIMOH- KHCIIOPOJIa,
PBI CHUJIBI  BO3JICH- HbIIl ombIT, 3a-pH, xpo- pun-
CTBHUS DKOJIOTH- PUCOBBIBAIOT HOHOB,
YeCKUX  (HaKTO- CXEMY YCTaHOB-OCBEIEH-
[POB» KU, QUKCUPYIOT |[HOCTH,  TEM-
XOJl ¥ pe3y/bTa- [[IepaTyphl,
THI OTIbITA OTHOCHTEIIb-
HOM BIIAX-
HOCTH
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3akoHoMep-  [Ypok Ne 4 JlokazaTtp  3a- Hab6monator ne- |[laTunku
HOCTH  jeii-«BiusHHME  CO4KOH COBMECT- MOHCTAIlMOH-  [TeMIIepaTy-
CTBUS DKOJIO-UCTAHUSA OKOHO  JCHUCTBUS HbIA OMNbIT, 3a-pbl, pH,
FUYECKUX ITOrMYEeCKIX ¢axTopoB PHCOBBIBAIOT KHCIIOpO/a,
(axTopoB (akTopoB Ha CXEMy yCTaHOB-OCBEIIEH-
WHTEHCUBHOCTb KW, QUKCHPYIOT |[HOCTH
(dboTocuHTE32» XOJ U pe3yibTa-
ThI OITBITA
Okonorude- [JlabopatopHas |BeIIBHTE (u- CoOuparot JlaTunk Tem-
CKue 3aKoHbI HpaboTa Ne 17 Buueckux Me- YCTaHOBKY,  pa-eparypsl
MpaBHiIa «Jlokazarenpb- [XaHW3M  TIpa- boTaroT ¢ Jar-
CTBO  (u3nye-Buia AsuieHa ynKaMu, 00pa-
CKOTO Mexa- 0aThIBAIOT  pe-
HU3Ma TpaBUIIa 3YJIbTaTHI
AJsieHa» OTIbITa
Oxosiornue-  [JlabopatopHas |BeissBUTE (i CoOuparot JlaTyuk Tem-
CKHE 3aKOHBI HpaboTa Ne 18  [Buuecknx Me- YCTaHOBKY, pa-iepaTrypbl
MpaBHiIa «Jlokazarenb- [XaHW3M  TIpa- O0oTaroT ¢ Jar-
cTBO (huzuue- [Buja AJuieHa yuKaMu, 00pa-
CKOTO MeXxa- 0aThIBAIOT  pe-
HU3Ma TIPaBHIIY 3YIBTATHI
beprmanay» OITbITa
Arposkocu  |[JIaboparopnas |(OnpenenuThb Cobupatot JlaTuvk HUT-
-CTEMBI pabota Ne 19 |comepxkanue YCTaHOBKY, pa-paT- HOHOB
«OneHka CO-HUTPATOB B 0oTaloT ¢ Jar-
nepKaHUsl HUT-IPOIYKTaX ynKamMu, 00pa-
paToB B pacTe-{IUTaHUs 0aTbIBAlOT  pe-
HUSX) 3YJIbTATHI
OTIbITa
['moGanbHbie  |Ypok No 5 Jloka3ath Habmomaror ne-/laTumk
broaorudecku («[lapHUKOBBINA (CBA3bL  mapHU- MOHCTPAI[MOHHBI [TEMIIEPaTy-
e npobiembl  POGEKT 1 KOBOT'O 17§ PBbI, OTHOCH-
riio0anbHOE bddekra v OIIBIT,3aPHCOBBIB [TEJIBHON
[OTEIICHUE»  [I00aTbHBIM aIoT CXEMY|BIaKHOCTH
MOTEIJICHUEM YCTaHOBKH, BO31yXa,02,

bukcupyor xoj
U pe3yJIbTaThl
OTIbITA

pH
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