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MHOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMMbl MO OMOJOTMU TEOPETHUECKYI0 OCHOBY JUIS OIpeNesIeHUs
MOAX0/M0B K (OPMHUPOBAHUIO coJepXkaHus ydueOHOro mnpeamera «bHUONOTHS» COCTaBUIIM:
koH1entyanbHbie nojoxeHus GI'OC COO o B3auMoOOYyCIOBICHHOCTH IIeNed, COAepKaHU4,
pe3ynpTaToB OOydeHHsI M TPeOOBAHMI K YPOBHIO NMOATOTOBKM BBIITYCKHHKOB, MOJIOKEHUS 00
O0IMX TEeNsX W TPUHIHIAX, XapaKTEePU3YIOIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
o0mero oopazoBanus B Poccuiickoit denepainnn, a Takke MOJOKEHHUS O crielu(uke OMOIOTHH,
e 3HAYEHWM B TO3HAHHMH XXHUBOH NPUPOABI U OOECIIEYCHHH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmiectBa. CoOracHO Ha3BaHHBIM IMOJIOKEHHSIM, OINpEAETIeHbl OCHOBHbIE (DYHKIIMU MPOTPaMMBI
1o Ouosoruu u e€ CTpykKTypa.

[Mporpamma 1o Ouosioruu Ha€T MpeICTaBICHUE O MelsaX, 00 o0mel cTpareruu o0y4eHus,
BOCIIUTAHUS UM Pa3BUTUA OOy4alOIMXCA CpeAcTBaMH YydeOHOro mpeamera «buonorusy»,
onpesenseT O00s3aTeIbHOE MpPEeIMETHOE COAEp)KaHUE, €ro CTPYKTYpY, paclpejieieHue Io
pa3zmenaMm W TeMaM, PEeKOMEHAYEMYIO MOCIEe0BATEIbHOCTh M3Y4eHHsS y4eOHOTro Mmarepuaia C
YIETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3EH, JJOTMKM 00pa30BaTEIbHOTO MpoIiecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJaronmXCsl.

B nporpamme 1o OWONOIMM TakkKe YUUTHIBAIOTCS TPEOOBAaHMUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METallpeJMETHBIM U TMpEAMETHBIM pe3yabraraM oOyd4eHHs B (OPMUPOBAHUU
OCHOBHBIX BUJIOB Y4€OHO-TIO3HABATEIBHOMN JESTENbHOCTH/yIeOHBIX IEMCTBHI 00yJatonmXcs Mo
OCBOCHMIO COJIEpKaHUs OMOJIOTMYECKOro 00pa3oBaHMsl.

B mporpamme mo Omomoruu (10—11 kmaccel, 6a30BbI YpOBEHbB) peaii30BaH MPUHITAI
IPEEMCTBEHHOCTH B UW3y4eHHUHM Ouoinoruu, Onarogaps yemy B HEH MPOCMaTpUBAETCS
HaIPaBIIEHHOCTh HAa Pa3BUTHE 3HAHHH, CBSA3aHHBIX ¢ (JOPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, LEHHOCTHBIX OpHEHTAlMH  JMYHOCTH, DKOJOTMYECKOTO  MBIIUICHHUS,
NpEICTaBICHUN O 3I0pOBOM 00pa3e JKM3HU U OEpeXHBIM OTHOLICHHEM K OKpYKaloIeh
npupogHoil cpene. IloaToMy Hapsity ¢ H3ydeHHEM OOIIEOMONOTHYECKUX TEOpUM, a Tarke
3HaHUH O CTPOEHUHU >KHUBBIX CHCTEM PA3HOIO PaHIa U CYIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX
IPOIECCOB B MporpamMMme O OHOJOTHH YIACJICHO BHHMAHHUE HCIOJB30BAHHUIO MOJYYEHHBIX
3HAHWUI B MOBCEIHEBHOW XU3HU Ui PEIIeHHs MPUKIaIHbIX 33/1a4, B TOM UHucie: MPOopUIaKTUKHA
HACJIC/ICTBEHHBIX  3a00JIeBaHUN  4YelIOBEKa, MEIUKO-TEHETHYECKOTO0  KOHCYJIBTHPOBAHUS,
000CHOBaHUS IKOJOTMYECKH I€1€CO00Pa3HOro MOBEACHUS B OKPY)KAIOILEH NMPUPOIHOHN Cpere,
aHanM3a BIUSHUS XO3SMCTBEHHOM JESATEIbHOCTH YENOBEKa Ha COCTOSIHHE MPUPOIHBIX H
UCKYCCTBEHHBIX PKOCHCTEM. YCUJICHME BHUMAHMS K MPUKIAJTHOW HAMpPaBICHHOCTH y4eOHOTO
npeamera «bHOJIOTHSD) MPOAUKTOBAHO HEOOXOAWMOCTBIO OOECIICUCHHS YCIOBUU JUISl pEICHUS
OJIHOM M3 aKTyaJbHBIX 3a/1a4 HIKOJIBHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpas mpeanoiaraet
dopmupoBaHuEe y 0O0y4aroUMXCsl CHOCOOHOCTH aganTUPOBATHCS K M3MEHEHHSIM TUHAMHYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonoruss Ha ypoBHe cpeaHero oOImero oOpazoBaHUs 3aHUMaeT BaxkHOe MecTto. OHa
oOecrieunBaeT (GopMHUpOBaHHE Yy OOYJAIOUMXCS NMPEACTABICHUM O HAaydHOHM KapTUHE MHDA,
pacumpsieT 1 0000mACT 3HAHUS O KUBOU MPHUPOJIE, €€ OTINIUTEIBHBIX MPHU3HAKAX — YDOBHEBOU
OpraHU3allid U DBOJIOIUHU, CO30aéT YCIOBHUS JUIA: TO3HAHUS 3aKOHOB >KMBOM MPUPOJIBI,
dopmupoBaHuss (QyHKIIMOHAIFHOW TPAMOTHOCTH, HABBIKOB 3/0pOBOTO M Oe3omacHoro oOpasa
YKU3HH, SKOJIOTUYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOILEHUSI K )KUBOU MPUPOJIE U YETIOBEKY.

bonbmioe 3HadueHue OMOJOTHS HWMEET TaKKe /s pEIIeHUs BOCHUTATENBHBIX U
Pa3BUBAIONIMX 3a/1ay CPEeIHEro olIero oopazoBaHus, coUHANIM3aUN oOydaronmxcs. M3yuenne
ouosioruu obecrieunBaeT YCIIOBUS TUTSt dbopMHupOBaHUS WHTEIJICKTYAJIbHBIX,
KOMMYHUKAIlUOHHBIX M HWH(OPMALMOHHBIX HABBIKOB, 3CTETUYECKOM KyJIBTYpBI, CIIOCOOCTBYET
UHTETPallid OWOJIOTUYECKUX 3HAHWUW C TPEACTABICHUSIMU U3 APYrHMX Y4eOHBIX M PEIMETOB, B
YaCTHOCTH, (pU3uKu, XUMHUU U reorpaduu. HazBaHHbIE MOJI0XKEHUS O TpeAHa3HAYEHUH Y4eOHOTO



npenMera «bUONOTHS» COCTaBUIIM OCHOBY JJIsi ONpENENeHHs MOIXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHUIO €TI0 COJICPXKAHMS, IPEICTABICHHOTO B IIPOrpaMMe 110 OMOJIOTHH.

OT60p conmepxanust yuebHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3ULHUI KyIbTYpOCOOOpa3HOTO MOAXOAd, B COOTBETCTBUU C KOTOPBIM OOY4arolMecs JOJKHBI
OCBOUTH 3HAHMS U YMEHMs, 3HAUMMble U1 (OPMHUPOBAHUS OOILICH KyIbTYpHhI, ONpEACIsIonme
aJICKBaTHOE TIOBEJCHHE YEJOBEKAa B OKPYXKAMOIEH NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCEIHEBHOMN KU3HHU U MpPaKTHYecKoil aesrenbHocTH. Ocoboe MecTo B 3TOM CHCTeMe 3HAHUM
3aHUMAIOT JJIEMEHTBl  COJIEpXKAHHS, KOTOpbIE CIIy)KaT OCHOBOW s (opMuUpOBaHMS
NPEICTaBICHUH O COBPEMEHHOH €CTECTBEHHO-HAydYHOW KapTHHE MHpa W LEHHOCTHBIX
OpHUEHTALUSIX TUYHOCTH, CIIOCOOCTBYIOIMX I'YMaHU3ALMU OMOJIOTMYECKOTO 00pa30BaHUSL.

CTpyKkTypupOBaHHE COJEpKaHHUS Y4eOHOTo Marepuansa B MporpaMMe IO OHOJOTHH
OCYIIECTBJIICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUHA 00 OTIMYUTEIFHBIX OCOOCHHOCTSX
KUBOU MPHUPOABI, O €€ YpPOBHEBOW OpraHM3allid U HBOJIIONUU. B COOTBETCTBUU C ITUM B
CTPYKType ydeOHOro mpeamera «bUOJIOTHS» BBIENEHBI CIEIYyIOIME COJAepKATEIbHbIE JTHHUU:
«buornorusi kKaK Hayka. MeToIbl HaydHOTO TMO3HaHUs, «KJeTka Kak OMOJOTHYEeCKasi CHCTEMay,
«Opranusm Kak Ouosornyeckas cucrema», «CucteMa ¥ MHOrooOpasue OpraHM4ecKoro MUpay,
«OBOJIOIMS )KUBOU PUPOJIBI», «DKOCUCTEMBI U MPUCYIE UM 3aKOHOMEPHOCTH.

Llens m3ydenus ydeOHoro mpeamera «buomorus»» Ha 0a30BOM YpOBHE — OBJIAJCHHE
Oo0ydJaroMMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAJIbHON OpraHu3alUM >KUBBIX CHCTEM
pa3HOTO paHTa U MPHOOPETEHHE YMEHUH MCIOJIb30BATh ATH 3HAHUS JUIsl [PAMOTHBIX ICHCTBHI B
OTHOUICHUU OOBEKTOB KUBON MPUPOIBI U PELICHUS PA3INYHbIX )KU3HEHHBIX TPOOIIEM.

JocTtikenne nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecrieynBaeTCs PEIICHHEM CIIeIyIOIMX 3a1ad:

OCBOCHHME OOYYalOIMMHUCS CUCTEMbl 3HAaHUW O OWOJOTUYECKHX TEOPHUSAX, YUYCHMHSIX,
3aKOHAaX, 3aKOHOMEPHOCTSX, TMIIOTe3aX, MpPaBHJIAX, CIYKAIMX OCHOBOM Ui (HOPMHUPOBAHUS
NPEJICTaBICHUH O €CTECTBEHHO-HAYYHOH KapTHHE MHpa, O METOJax HAyJyHOTO ITO3HaHWS,
CTPOEHUHU, MHOTOOOpa3uu M OCOOEHHOCTSX JKMBBIX CHCTEM pa3HOTO YPOBHSI OpraHU3allHH,
BBIJIAIOLIMXCS. OTKPBITUSX U COBPEMEHHBIX HCCIIEIOBaHUAX B OMOJIOTHH;

dopMHEpOoBaHUE y OOYJAIOIMXCS IMO3HABATEIFHBIX, WHTEIUICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MpoOIlecce aHaIKU3a JAHHBIX O MYTSX Pa3BUTHS B OMOJIOTUU HAy4YHBIX B3IJISAAOB,
UJeH U OIXO0J0B K M3yYEHHUIO KHUBBIX CHCTEM PA3HOTO YPOBHS OpPraHHU3allHH;

CTAaHOBJICHHE Yy OOydaroumxcsi oOwed KylbTypbl, (QYHKIMOHAIbHON TIPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSICHSITH U OLIEHUBATH SBICHUS OKPYXAIOIIETO MUPA KU BOW MPUPOJIBHI Ha
OCHOBAHUU 3HAHUU U OIBITA, MOJYIEHHBIX IPH U3yYCHUU OUOJIOTUH;

dopMupoBaHUE Yy OOYYArONMXCS yYMEHHUH WJUTIOCTPUPOBATH 3HAYCHHE OMOJIOTHYECKUX
3HaHUW B NPAKTUYECKOW JAEATEIbHOCTH 4YENIOBEKa, Pa3BUTUM COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTHUH U arpoOMOTEXHOJIOTU;

BOCIIUTaHHUE YOEXKIEHHOCTM B BO3MOXKHOCTH IIO3HAHHUS YEJIOBEKOM >KUBOW MPHUPOJBL,
HEOO0XOAMMOCTH OEpeKHOTO OTHOLICHHS K HEH, COOMI0IEHUsI STHUECKMX HOPM IIPU MTPOBEICHUU
OMOJIOTUYECKUX UCCIICIOBAHU;

OCO3HAaHME IEHHOCTU OMOJOTMYECKUX 3HAHUM ISl TMOBBIMICHUS YPOBHS JKOJIOTUYECKO I
KYJBTYpPBI, 1715 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS,

NPUMEHEHNE TPHOOPETEHHBIX 3HAHUI M YMEHUW B MOBCEAHEBHOW XHU3HU IS OICHKH
MOCIIEJICTBUN CBOEH JNESATETbHOCTH IO OTHOLICHUIO K OKpYXarole cpene, COOCTBEHHOMY
30POBbI0, 000CHOBAHUE U COOIIOICHUE Mep MPOQHIAKTHKYA 3a00JIeBaHUM.

B cucreme cpennero obuero odpasoBanus «buosiorus», uydaemas Ha 0a30BOM YpOBHE,
ABIIETCS 00s3aTEIbHBIM Y4EOHBIM MPEIMETOM, BXOASIMM B COCTaB MPEIMETHOW OO0IacTu
«EcTecTBEHHO-HAYYHBIE ITPEIMETHI.

Jnst u3yuenust 6mosiornv Ha 6a30BOM ypOBHE CPEAHETO 00Iero 00pa3oBaHUs OTBOIAUTCS
68 yacoB: B 10 k1acce — 34 vaca (1 yac B Henemo), B 11 xiracce — 34 vaca (1 yac B Hezenmo).



COAEPKAHUE OBYYEHMUA
10 KJIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OHMONOTHM C OOIIECTBEHHBIMHM, TEXHUYECKUMU WU JPYTUMU
€CTeCTBEHHBIMH Haykamu, (riocodueit, 3TUKON, 3CcTeTukoil u mpaBoMm. Ponb Ouonoruu B
dbopMHPOBAaHUH COBPEMEHHON HaydHOU KapTHHBI MUpa. CrcTeMa OMOJIOTHYECKUX HaYK.

Metozpl mo3HAHUS KUBOU MPUPObI (HaOII0IeHHE, IKCTIEPUMEHT, ONKCaHNe, U3MEPEHUE,
Kiaccupukanus, MoJAeIMpoBaHUe, CTAaTHCTHYECKasi 00paboTKa JaHHBIX).

JdeMoHcTpanum:

[Toptpetsi: Y. Hapsun, I'. Menaens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuubl U cxeMbl: «MeTo/Ibl TO3HAHUS KUBOU MPUPOABDY.

JlabopaTopHble U NpaKTH4YecKne padoThl:

[lpaktiyeckass pabora Ne 1. «lcmosnp3oBaHuE pa3IUYHBIX METOIOB MPH HM3YyYEHUH
OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. JKuBble cucTeMbl U UX OPraHu3alus.

Kupie cuctembl (OMOCHCTEMBI) Kak MpeaMeT H3ydeHus Ouonoruu. OTIUYUE >KHUBBIX
CHCTEM OT HEOPTAaHUYECKOU MPUPO/IBI.

CaoiictBa OuocucreM U HX pa3HooOpasue. YpPOBHH OpraHu3aluu OHOCHCTEM:
MOJIEKYISIPHBIM,  KIETOYHBIM,  TKAHEBbIM, OPraHU3MEHHBIM, MNONYIALUOHHO-BUIOBOM,
HKOCHCTEMHBIN (OMOTEOIEHOTUYECKU ), OMOChepHBIH.

JdeMoHcTpanum:

Tabmuusl u cxembl: «OCHOBHBIE MNPHU3HAKH KU3HU», «YPOBHHU OpraHU3AlUHM >KUBOUI
PUPOIBI».

O6opynoBanue: moneas Moiekyabl JJHK.

Tema 3. Xumu4yeckHii cOCTaB M CTPOCHHE KJIETKH.

XUMHYECKUU COCTaB KIIETKU. XUMHYECKHE  DJIEMEHTBI:  MaKpOAJIEMEHTHI,
MHUKpO3JIEMEHTHI. Boia 1 MUHEpaIbHbIE BEILIECTBA.

@OyHKIMU BOJBI M MHUHEpPANBHBIX BEIIECTB B KieTke. [lomnep:kaHne OCMOTHYECKOTO
OanaHca.

benxu. CocrtaB u cTpoeHue 6eIK0B. AMUHOKUCIOTEI — MOHOMEpHI OenkoB. HezameHnMbIe
U 3aMCHHMBIC AMHHOKUCIOTHI. AMHHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBHI OCIKOBOWA
MOJICKYJbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAs W YETBEPTUUHAS CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. buonornyeckue GyHKIUH OETKOB.

@depMeHTH — Omonormdeckue katanu3aropbl. CTpoeHue (epMeHTa: aKTHBHBIA IICHTD,
cyocrpatHas crnenuduuHocTh. Kodepmentsl. Butamwmabl.  Otauuus  ¢GepMEHTOB  OT
HEOPraHUYECKUX KaTalIu3aTOpPOB.

YrieBonabl: MOHOCaxXapu bl (TJTF0K03a, pubo3a U JIe30KcHuprb03a), aucaxapusl (caxaposa,
JaKTO3a) W ToJIMcaxapunbl (Kpaxmaj, TJIMKOTeH, IIeJToio3a). buonorndeckne ¢yHKINH
YITIEBOJOB.

Jlunuper:  Tpunmmnepuasl, Qgochonunuael, crepouasl. [ wapoduIBHO-TUIPOGOOHBIE
cBoiictBa. buonornueckue dynkuuu aunuaoB. CpaBHEHUE YIIIEBOAOB, OCJIKOB U JIUMHUIOB KakK
MCTOYHUKOB SHEPIHHU.

Hyxknennossie xkucnotel: JJHK n PHK. Hykieornasl — MOHOMEPBI HYKIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crtpoenne u ¢dynxkiuu PHK. Bumer PHK. AT®: ctpoenue u
byHKIHH.

[Muronorns — Hayka o wierke. KilerouHas Teopuss — IpUMeEp B3aUMOICUCTBUSA UIEH U
($akTOB B Hay4HOM MO3HAHUHU. MeTOoAbl U3ydeHUS KICTKH.

Kietka kak 1menoctHas xuBas cuctema. OOume MpU3HAKA KIETOK: 3aMKHYTasi HapyKHas
MemOpana, mosekyinsl JIHK kak reHeTnueckuii anmapart, cucreMa cCMHTe3a Oelnka.



Tunbl KIETOK: dJyKapuoTHuYecKass M Ipokapuothyeckas. (OCOOEHHOCTH CTPOEHHUS
npokapuoTuueckoil kierku. Kinerounas crenka Gaxrepuii. CTpoeHUE SYKapHOTUYECKON KIIETKHU.
OCHOBHBIE OTIIMYMS PACTUTENIBHOM, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepxXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAsl CTEHKa, TTIMKOKAJIMKC, MX (YHKUIHH.
[Inazmartuueckass memOpaHa, e€ cBoictBa W ¢yHkuuu. lluTomnmasma u e€ oOpraHoumbl.
OnnomemOpannsbie opranouas! kietku: DIIC, annapar 'onbmxku, nuzocomsl. [lomyaBToHOMHBIE
OpraHoOMAbl KIETKU: MHUTOXOHJPHUH, IacTuibl. lIpomcxoxkneHne MUTOXOHIAPUN M ILIACTHI.
Bugp! ninactua. HememOpaHHbIe OpraHOM/IbI KIIETKU: PHOOCOMBI, KIIETOUHBIN IIEHTpP, LIECHTPHOIIH,
PECHUYKH, KIyTUKU. DYHKINU OPraHOMIO0B KIETKU. BritoueHus.

Snpo — perynstopHblid LeHTp KieTku. CTpoeHue sapa: sjaepHast 000J04uKa, Kapuora3ma,
XpOMaTHH, S/IPBIIKO. XPOMOCOMBI.

TpaHCIOpT BELIECTB B KIIETKE.

JdemMouncTpanum:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panxiun, K. M. bap.

Juarpammsbl:  «PacnipenieieHne XMMHYECKUX JJIEMEHTOB B  HEXHBOW IPUPOJIEY,
«PacnpeieneHre XMMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuusl u cxemsl: «[lepuogudeckass TaOiaMIla XUMUYECKUX AJIEMEHTOBY», «CTpoeHHe
MOJIEKYNbl BOJbD», «brocuHTe3 Oenkay, «CTpoeHHe MOJeKyabl Oenkay, «CTpoeHue (epMeHTay,
«Hyxnennosbie kucnotsl. JJHK», «Ctpoenune monekynst AT®», «CTpoeHue 3yKapuoTHUECKOM
KI1eTkn», «CTpO€HHE >KMBOTHOW KIETKW», «CTpOeHuEe pacTUTENbHOU KIeTKn», «CTpoeHue
IIPOKAPHOTUUECKON KIETKN», «CTpOECHUE sIIpa KIETKU», «YTIEBOAb», «JInnuab.

OO0opynoBanue: CBETOBOM MHMKPOCKON, OOOpYyAOBaHWE Jisi MPOBEACHHS HAOIIOJICHU,
U3MEpPEHUH, SKCIIEPUMEHTOB, MUKPOIMPENapaThl PAaCTUTENbHBIX, )KUBOTHBIX U OaKTepHalbHbBIX
KJIETOK.

JlabopaTopHble U MPaKTHYeCKHEe PadoThI:

JlabopaTopHas pabota Ne 1. «M3ydeHHe KaTaTMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpPE aMuUIa3bl NN KaTajaasbl)».

JlabopatopHast pabora Ne 2. «I3yueHue CTpOEHHUS KIETOK PACTCHHH, >XUBOTHBIX H
Oaxrepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnaparax U UX OMHCaHUE).

Tema 4. /KuznenesiTeJJbHOCTDH KJIETKH.

OOmen BemecTB, UM Merabonu3M. AccuMWiALUs  (TUTaCTUYECKH OOMeH) u
JUCCUMUJISINS (DHEPTeTUUECKrii 0OMEH) — IBE€ CTOPOHBI €IMHOTO Tpoliecca Metadonansma. Pomb
3aKOHOB COXPAHEHMS BEILECTB U SHEPTUU B IOHMMaHUU METa00JIN3Ma.

Tunber oOMeHa BemecTB: aBTOTPOGHBIM U reTepoTpodHbiii. Pomb depMeHTOB B 0OMEHE
BELLECTB U NPEBPALICHUN YHEPIUU B KIETKE.

®otocunTe3. CBeroBas u TemHoBas (a3el (orocuHTe3a. Peakuuu QorocuHTEsa.
DddexruBHOCTD hoTOCHHTE3a. 3HaUeHHe (POTOCUHTE3a [Tl KU3HU Ha 3emiie. BiusiHue ycnoBuit
cpenabl Ha (POTOCHMHTE3 U CIIOCOOBI MOBBIIIEHHUS €T0 MPOAYKTUBHOCTHU Y KyIbTYPHBIX PAaCTCHHI.

XeMocuHTe3. XEMOCHHTE3UPYIONe OakTepuu. 3HAYECHHWE XEMOCHHTE3a JUIsl KU3HU Ha
3emuie.

OHepreTuueckuii oOMeH B KIeTke. PaciuensieHue BeLIECTB, BBIIACICHHE U
AKKyMYJIMPOBAHUE SHEPIUM B KIETKE. DTallbl IHEpreTuyeckoro oomena. ['nmukonus. bpoxxenue u
ero Buabl. KucimopogHoe OkuciaeHue, WIM  KIETOYHOE JAblxaHHe. OKHUCIHUTENbHOE
docopunupoBanue. IPPeKTHBHOCTh IHEPTETUUECKOTO OOMEHA.

Peakiiun wmarpuynoro cuHte3a. [‘enermueckas unHgopmanus u JHK. Peanuszauus
reHeTnuyeckod uHQopmanuu B KieTke. ['eHeTHueckuid koa U ero cpoiictBa. Tpanckpunuus —
marpuunblii cunTe3 PHK. Tpancnsanusa — 6uocunTtes 6enka. Dtanbl Tpancasiuun. Koauposanue
aMUHOKHCIIOT. Poiib pubocoM B OMocHHTE3e Oerka.

Hexnerounsie ¢Gopmbl Ku3Hu — BuUpYchl. Hctopusi otkpbiTus Bupycos (. W.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO I[MKIa BUpycoB. bakrepuodaru. bonesuu



pacTeHui, )KUBOTHBIX U YeJIOBEKa, BbI3bIBAEMbIE BUpycaMu. Bupyc uMmmyHoaegunTa yeaoBexka

(BUY) — Bozoymutens CIIMHAa. OOpaTHas TpaHCKpUIILMS, peBepTasa U HHTErpasa.
[podunakTrka pacnpocTpaHEHHS BUPYCHBIX 3200JIEBaHUMN.
JdemouncTpanum:

IToptpetsr: H. K. Konpros, JI. . UBanosckuii, K. A. Tumupsses.

Tabmuupt wu  cxembl: «Tunbl  nuTaHusy», «Merabomusm»,  «MUTOXOHAPHUSY,
«QHepreTuyecKkuii 0oMeH», «Xmopornacty, «PotocurTesy, «Ctpoenune JIHK», «Ctpoenne u
dyHkimoHupoBanue  reHa», «CuHTe3  Oenka», «leHeTHYeckuid  Kom»,  «Bupyce»,
«bakrepuodparn», «Ctpoenue u ku3HeHHbIM uwmk1 Bupyca CIIMa, O6axrepuodaray,
«Permmkamus JJTHK».

OOopynoBanue: monenu-anmukanuu «Ynasoenue IHK u Tpanckpumnmus», «buocuHTe3
Oenka», «CTpoeHue KieTku», Moaenb crpykrypsl JTHK.

Tema 5. Pa3mHokeHHe U MHAUBUAYAIbHOE Pa3BUTHE OPraHM3MOB.

KneTounslii 1uK1, WIM >KU3HEHHBIH Ui wietkd. Mutepdasa u mmros. Ilporeccsr,
nporekatonpe B uHTepdaze. Permnmkanus — peakiusa marpuyHoro cuHte3a [IHK. Crtpoenue
XpOMOCOM. XPOMOCOMHBIN Habop — KapuoTum. JIUNIOUIHBIA M TarIOWIHBIH XPOMOCOMHBIE
Habopbl. XpoMmaTusl. [{uTomornueckue OCHOBBI Pa3sMHOXKEHUSI U WHUBUIYATbHOTO PA3BUTHS
OpraHHU3MOB.

Henenue wnerku — muto3. Craguum muto3a. llpomecchl, mpoucXonslme Ha pa3HbIX
CTaausX MUTO3a. buosornueckuii cMpIci MUTO3A.

[Tporpammupyemasi Tubenb KIETKA — aromnTo3.

®opmbl  pa3sMHOXKEHHsS OpraHu3MoB: Oecrmojoe u monoBoe. Buasl OGecnonoro
Pa3MHOXKEHHUS: JEJIEHUE HAJBOE, OYKOBAHUE OJJHO- U MHOIOKIETOUYHBIX, CIIOPOOOpa3oBaHUE,
BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIOHWPOBAHUE OPraHU3MOB, €r0 3HAYEHUE IS
CEJIEKIUH.

[TonoBoe pa3mMHOKEHUE, €ro OTINYUS OT OECIIONOrO.

Meiio3. Craguu meito3a. Ilporeccel, mpoucxonsdinme Ha cragusx Meinosa. [loBegeHue
XpoMocoM B Meiio3e. Kpoccunrosep. bruonornueckuii cMbIca 1 3HaU€HHE MEH03a.

["ameTorene3 — nporecc 0Opa30BaHMS MOJIOBBIX KIETOK Y KUBOTHBIX. [l0JI0BBIE K€m€3bl:
CEMEHHUKU U AnyHUKUA. OOpa3oBaHHE M pa3BUTHE MOJIOBBIX KIETOK — raMeT (CriepMaTo30u],
SUIEKIEeTKa) — chepMaToreHe3 u  oBoreHe3. (OCOOCHHOCTH CTpPOEHHUS SIMIEKICTOK W
cnepmaro3onioB. Omnonorsopenue. [laprenorenes.

WNunuBuayansHoe pa3BuTue (OHTOreHe3). OMOpHOHAJIbHOE pa3BUTHE (3MOpPUOTEHES).
Otanbl IMOPHUOHAILHOTO PAa3BUTHS y TO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TaCTPYJSIUS,
opranorenes. IloctamOpronansHoe pazBuTHe. TUIBI MOCTIMOPHOHATIBHOTO Pa3BUTHS: MPSIMOE,
HempsiMoe (JIMYMHOYHOE). BnusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuii. OHTOreHe3 HBETKOBOIO PACTEHUSI: CTPOEHHE CEMEHU, CTaIUN
pa3BUTHSL.

JleMoHCcTpanuu:

Tabmuubl u cxembl: «@OpMbI Pa3MHOXKEHUS OPTaHU3MOBY, «/{BOHOE OIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHHI», «BeretaTUBHOE pa3MHOXKEHUE pacTeHuil», «JleneHue KIeTKu
Oakrepuit», «CTpO€HHE TOJIOBBIX KIETOK», «CTpoeHHE XpOMOCOMBI», «KIIETOUHBIN UKD,
«Penmukanus [IHK», «Mutos», «Meiio3», «lIpsmoe u Hempsimoe pa3BuThUE», «l'amMeToreHes y
MJIEKOITUTAIONMX U YesloBeKa», «OCHOBHBIE CTAIUU OHTOTCHE3a.

OO0opynoBanue: MHKPOCKOI, MHKporpenapatbl «CrepMaTo30uabl MIIECKOITUTAIOIIETOY,
«liluekneTka MIIEKONUTAOIETOo», «KaproknHe3 B KIETKax KOpEIKa JyKa», MarHUTHas
MoJenb-anmukanus «/lenenue xetkny», moaens JJHK, moznens meradazHoil XpoMOCOMBI.

JlaGopaTopHbie U MpaKTHYeCKHEe PA0OTHI:

Jlaboparopuas pabota Ne 3. «HaGmroneHne MUTO3a B KIETKaX KOHUMKA KOpeEIIKa JIyka Ha
TOTOBBIX MUKpPOIIpErapaTaxy».



JlabopaTopHast pabGora Ne 4. «lI3ydeHwe CTPOCHHUS TIOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HacjieAcTBEe HHOCTH U M3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTtuku. Mctopus pa3BUTHS TEeHETUKH. Poiib LIMTONOTMU U
HMOPHUOJIOTUY B CTAHOBJICHUH TeHETUKH. BKIag pocCHUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
TeHETUKU. MeToapl TeHeTHKH (TMOpUIOJOTMYECKUH, LMTOI€HETUYECKUM, MOJIEKYJIIpHO-
reHetnueckuii). OCHOBHBIE TeHETUUECKHE MOHATUA. ['eHeTnueckasi CUMBOJIMKA, UCIIONIb3yeMas B
CXeMax CKpelMBaHUU.

3aKOHOMEpPHOCTH  HACJICOBAHMWsS  TNPU3HAKOB, ycTaHOBJeHHbIe [. Menzaenem.
MonoruOpuaHoe ckpenmBaHue. 3akoH eAMHO000pa3us ruOpuaoB mepBoro nokojieHus. [Ipasumio
JTOMUHUPOBAHUS. 3aKOH paclielIeHUus Mpu3HakoB. [umore3a uuctoTel ramer. [lonHoe u
HETIOJHOE JOMUHUPOBAHHE.

JuruOpuaHoe CKpeuMBaHHE. 3aKOH HE3aBUCHUMOIO  HAacCJleIOBaHUsS  MPU3HAKOB.
[MuToreneTndeckne OCHOBBI IUTHOPUIHOTO CKpPENMBaHUS. AHATU3UPYIONIEe CKPEIMBaHUE.
Hcnonp30Banre aHATM3UPYIONIETO CKPEIMBAHMS JIJISl OTIPEICIICHU S TEHOTHIIA OCOOH.

CuemienHoe HacienoBaHue mpusHakoB. PaGora T. Moprana mno clemieHHOMY
HacJe0BaHUI0 TeHOB. HapyiieHue ciiensieHus reHOB B pe3yiibTaTe KpOCCHHTOBEPA.

XpoMocoMHast TEOpHUS HACIEACTBEHHOCTH. | eHeTHUEeCKne KapThl.

I'enetnka mona. XpoMOCOMHOE OIpPEEICHUE M0Ja. AYTOCOMBI U TOJIOBBIE XPOMOCOMBI.
l'omoramerHble U TeTeporaMeTHbie OpraHu3Mbl. HacnegoBaHue NPHU3HAKOB, CIEMJICHHBIX C
MTOJIOM.

N3MeHnunBOCTh. BuIbl 13MEHUMBOCTHU: HEHACIIEICTBEHHAs U HacleAcTBeHHas. Posib cpenpl
B HEHACJICICTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOAU(PUKAIIMOHHOW H3MEHUYHUBOCTH.
Bapuanuonnsiil psg u BapuanuoHHas kpuas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHbBIC TPU3HAKU U UX HOpMa peakiiun. CBoHcTBa MOAU(PUKAITMOHHON M3MEHYH BOCTH.

HacnencTBenHnas, iy reHOTUNIMYECKAst, I3MEHUUBOCTh. KoMOMHATHBHAsA N3MEHUYUBOCTb.
Meiio3 M TIONOBOW TIpoIleCC — OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTalmmoHHAs
u3MeHunBocTh. Kiaccuukanust myrainuii: TeHHbIE, XpPOMOCOMHBIC, T€HOMHBIEe. YacToTa H
NpUYMHBl MyTanuii. MyrareHHble (akTopbl. 3aKOH TOMOJIOTHUYECKUX PSIIOB B HACIIEICTBEHHOMN
n3menunBoctu H. . BaBuinosa.

BuesinepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka uenoBeka. Kapworun uenoBeka. OCHOBHBIE METOJbI TCHETHUKHA 4YeJIOBEKA:
TeHEaJOrMYecKui, ONU3HEIOBBIM, IIUTOTCHETHYECKUN, OHOXUMHYECKUH, MOJICKYISPHO-
reHeTndyeckuii. COBpEMEHHOE OIpECICHUe TeHOTHUIA: TOJHOT€HOMHOE CEKBEHHPOBAHUE,
TeHOTUIIUpOBaHUue, B ToM uucie ¢ nomompto [TIP-ananuza. HacnencrBennbie 3a0oieBanust
YyeloBeKa: TeHHbIe 0oJe3Hu, OONEe3HW C  HACIEACTBEHHOH MpeapacroyioKEHHOCTHIO,
XpOMOCOMHbIe 0ose3Hu. Comaruyeckue U TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIETKU.
[TpuHIUIIBI 310pOBOTO 00pasa *U3HU, NUATHOCTUKU, MPOPUIAKTUKA U JIEUEHUS TeHETUYECKUX
Oone3Heil. Menuko-TeHETHYECKOe KOHCYIbTHpOBaHWE. 3HAUYCHHE MEIUIIMHCKOW TEHETHUKH B
MPEIOTBPAIICHUH ¥ JICUCHUW TeHETUUECKUX 3a00JIEBAHMH YeoBeKa.

JdemMouncTpanum:

[Toptpetsr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuit, H. 1. BaBuios.

Tabmuusl U cxembl: «MOHOTHOPUIHOE CKPEUMBAHUE M €ro IMTOTCHETHYECKask OCHOBAY,
«3aKOH pacUenJeHUs] M €ro IUTOITCHETHYEeCKass OCHOBa», <«3akOH YHCTOTBI TrameT»,
«lurubpunnoe ckpenmBaHuey», «lluTomornyeckue OCHOBBI JUTUOPUIHOTO CKPEIIMBAHUSY,
«Meio3», «B3auMoaeiicTBie alienbHbIX T€HOBY, «[ €eHeTUUeCKue KapThl PACTEHUH, )KUBOTHBIX
U 4enoBekay, «['eHeTHKa Mmojay, «3aKOHOMEPHOCTH HACJIEIOBAHUSA, CIEIJIECHHOIO C IOJOMY,
«KapuoTtunel dYemOBEKa U OKHUBOTHBIX», «Buabl wu3MeHUYHBOCTHY, «MoauduKanoHHas
U3MeHUYUBOCTHY, «HacnenoBanue pesyc-daxkropa», «'eHeTuka rpynm KpoBu», «MyTalnoHHas
U3MEHUYUBOCTDY.



OO6opynoBanue: Mojenu-anmmkanuu «MOHOTHOpHUIHOE CKpenmBaHuey, «HemomHoe
JOMUHUpPOBaHUE», «/lurnOpunHoe ckpeumBanuey», «llepekpécT XpoMOCOM», MHKPOCKON U
MuKpornpenapat «/Ipozodunay (Hopma, Mmyranuu (OpMBI KpPbUIBEB M OKPAaCKH Tela), Tepoapuit
«["'opox MOCEBHOI.

JlabopaTopHble N IpaKTHYeCKHe padoThI:

JlaboparopHast padota Ne 5. «/3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO U JUTHOPHIHOTO
CKpEeIMBaHUS y IP030(UIIbl Ha TOTOBBIX MUKpOIIpErapaTaxy».

JlaGoparopHnas pabora Ne 6. «3ydeHne Moan(PUKAIMOHHOW M3MEHYMBOCTH, TOCTPOEHUE
BAPUALMOHHOIO PsAZa U BapUaLlMOHHONU KPUBOM».

JlabopaTopnast pabora Ne 7. «AHanmm3 Myranuii y JApo30¢uIbl Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTnyeckas padora Ne 2. «CocTaBjaeHUE U aHAJIU3 POJIOCIOBHBIX UETIOBEKay.

Tema 7. Cenexuusi oprann3moB. OCHOBBI OMOTE XHOJIOTHM.

Cenekuusi Kak Hayka M MpoIecC. 3apOXKICHUE CEJICKIINU U JoMecTukanus. Yuenue H. M.
BaBuioBa 0 1eHTpax HPOUCXOXKIEHUS M MHOrooOpasusi KyJabTYpHbIX pacTeHuil. LleHTpsl
IIPOUCXOKJIEHUS JOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/bI CeNeKuu. MaccoBblii U MHAUBUIYAIbHBIH OTOOPHI B CEJIEKIUU
pacTeHuil U >KUBOTHBIX. OI[eHKa dKCTepbepa. BIM3KOpOACTBEHH 0€ CKpeUMBaHNE — HHOPUIUHT.
Yuctas nuHug. CxpenmBaHue 4YHCTBIX JUHUK. [ereposuc, wunum rubpujaHas cuia.
HepoacrtBennoe ckpenmBanue — ayrOpuauHr. OtnanéHHas ruOpuanzanus U €€ YCIEeXH.
HcKyCCTBEHHBIM MyTareHe3 U IOJY4YE€HHE MOJUILIONJI0B. J[OCTMIKEHHSI CENEeKUUH PACTEHHH,
YKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpacib NpPOU3BOACTBA. ['€HHas WHXKEHepHs. OTanbl CO3JaHUSA
pexomOunanTtHor JIHK wu TpancremHbix opranu3moB. Kierounas wHkeHepus. KieTounble
KyJIbTYpbl. MUKPOKIOHAIBHOE pa3MHOKEHNE pacTeHUi. KiIoHupoBaHHE BBICOKOIPOIYKTUBHBIX
CEJIbCKOXO3IICTBEHHBIX OpPraHMW3MOB. OKOJOTMYECKHE U JTudeckue mnpodiaemsl. MO —
TeHETUYECKH MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. U. BaBunos, . B. Muuypus, I'. JI. Kapneuenko, M. ®@. I1BanoB.

Tabmuubsl u cxembl: KapTa «lleHTpbI TPOUCXOXKICHHS M MHOrooOpasusi KyJIbTYPHBIX
pacteHui», «[lopojpl JOMaIHUX KXUBOTHBIX», «COpTa KylIbTypHBIX pacTeHHil», «OTnanéHHas
rubpunnsamus», «Pabotel akagemuka M. @. HBanoBay, «lomumiaonaus», «OOBEKTHI
ouorexHonorumny», «Kiaerounsie KynbTypbl U KIOHHpOBaHUE», «KOHCTpynpoBaHUE M MEPEHOC
T€HOB, XPOMOCOM.

OOopynoBaHue: MyISDKU IUIOJI0OB M KOPHEIJIONOB AUKUX (OPM M KYJIbTYPHBIX COPTOB
pacteHui, repbapuit «CenbcKoXo3siiCTBEHHbIE PACTEHU .

JlabopaTopHble U NpaKTH4YecKne padoThl:

Oxckypceusi «OCHOBHBIE METOJbl U JIOCTHXKEHMS CEJIEKIUHM PAacCTeHUH W KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (bepMy, COPTOMCIBITATENbHBIN YJ4acTOK, B TEIUIMYHOE
XO03511CTBO, 1a0OpaTOPHUIO arpOYHUBEPCUTETA UIIM HAYUHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoaIOIMOHHAS OMOJIOTHSI.

[Ipenmockuik BO3HUKHOBEHUS SBOJIIOIMOHHOM TEOPUHU. DBOJIOLMOHHAS TEOpUS U €&
MECTO B OMOJIOTUH. BiMsiHUE SBOIOIIMOHHON TEOPUHU HA Pa3BUTHE OMOJIOTHH U JPYTHX HayK.

CBujerenbcTBa HSBOMIOIMU. IlaJlecOHTONOrMYECKUE: ITOCICAOBATCILHOCTh ITOSBIICHUS
BHUJIOB B MaJICOHTOJIOTUYECKOH JIeTomuCcH, Tiepexoaubie Gopmel. bruoreorpaduueckue: cXoacTBO
U paznuuue ¢ayH u uiop MaTepuKoOB U OCTPOBOB.

DOMOpHOIOTHYecKre: CXOACTBA M PAa3IUuds SMOPHUOHOB Pa3HBIX BHUIOB IMO3BOHOYHBIX.
CpaBHHUTEIBHO-aHATOMHUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHbBIC, PYIAMMEHTapHBIC OpPTaHHBI,



aTaBU3Mbl. MONEKYIIPHO-OMOXMMHUYECKUE: CXOACTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH U
OCHOBHBIX METa0OJIMYECKUX MTyTeH Y BCEX OPraHM3MOB.

OpomonuonHas Teopus Y. Jlapuna. Ilpeanocbuiku BO3HUKHOBEHMS JapBUHU3MA.
JBrKynmie CuJIbl 3BOJIONMU BHAOB 10 JlapBuHy (M30BITOUHOE pa3MHOXEHHE IpU
OTPAaHUYEHHOCTH pECYpCOB, HeoIpenenéHHas H3MEHUMBOCTh, OOph0a 3a CyYIECTBOBAHMUE,
€CTECTBEHHBIN 0TOOD).

Cunternueckast Teopus sBosonuu (CTD) u e€ OCHOBHBIE MOJIOKECHU .

Muxkpossomronus. [lonymnsinus kak equHULa BUAA U SBOJIOLUH.

JBuxynme cuibl ((akTopbl) SBOJIOLMH BUJIOB B NpUpoje. MyTallMOHHBIN Ipoliecc U
KOMOMHATHBHAs M3MEHYMBOCTb. llomymsauoHHbIEe BONHBI U Jped¢ reHoB. Mzomsuus wu
MUTrpanus.

EcrectBeHHbIll 0TOOp — HampaBistonmii ¢akrop 3Bomonuu. POpMbl €CTECTBEHHOTO
otbopa.

[Tpucroco0IeHHOCTh OPraHU3MOB KaK pe3ylbTaT 3BoJonuu. [Ipumeps! npucnocobiaeHuit
y Opranu3MoB. ApoMopGo3bl U UIMOATATI TAIIUH.

Bun u Bunoo6bpasoBanue. Kputepun Bupma. OcHOBHbIe (OpMBI BUJ000pa30BaHUS:
reorpa@uueckoe, IKOJIOTHUYECKOE.

MaxposBomonnsi. @opMbl IBOMIONUU: (PUIETUYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napasensHas. HeobparuMocTs 3BOIIOIUY.

[lpoucxoxkaeHue  OT  HeCHEUMAIW3UPOBAHHBIX  mpenkoB.  IIporpeccupyromast
crienyanu3anus. AnanTuBHAas paguarus.
JleMoHCTpanuu:

IMoptpetsr: K. Jlunnent, XK. b. Jlamapk, Y. dapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'exkenb, @. Mroiep, A. H. CeBepiios.

Tabmuupl u  cxembl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emie», «3apoJIbIIH
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «Dopmbl OOpbOBI 3a  CYIIECTBOBAHHEY,
«EcrecTBeHHBI  0TOOp», «MHOTOOOpa3ue COPTOB pacTeHuit», «MHorooOpa3ue IMoposa
KUBOTHBIX, «(Tommymsium, «MyTrannoHHas H3MEHUUBOCTBY, «Apomopdo3b1»,
«Wnnoanantanun», «OOmmas aereHepanusy, «JBuxynme cuibsl 3Boionun», «Kapra-cxema
mapmpyra mnyremectsuss Y. JlapBuna», «bopnrba 3a cymecrBoBaHuey, «lIpucrnoco0ieHHOCTD
opranusMoBy, «I eorpaduueckoe BUI000pa30BaHUE», «IKOIOTUIECKOE BHI000PA30BAHHEN.

OOGopynoBaHue: KOJIJIEKIUS HACEKOMBIX C Pa3IUYHBIMU TUIIAMU OKPAcKH, HAOOp IJI0JI0B U
ceMsiH, KosuteKius «[IpuMepbl 3alMTHRIX TPUCIOCOOICHUM Y ) KUBOTHBIX», MOJIEeh «OCHOBHbBIE
HaIpaBJICHUS 3BOJIOIUNY, 00bEMHAA MOJIeTh «CTPOEHUE TOJIOBHOTO MO3Ta MI03BOHOYHBIX).

buoreorpadguueckass kapra wupa, kKosiekius «DopMbl COXPAaHHOCTH MCKOINAEMBbIX
KUBOTHBIX M pacTeHui», Monenb anmaukanus «llepekpéct XxpoMocoM», BiaKHbIE IpEnaparsl
«Pa3Butne HacekoMmoroy», «Pa3BuTue JArymkM», Mukpomnpenapar «/pozodunay (HOpMma,
MyTaru¥ GOPMBbI KPBIJILEB U OKPACKU Tea).

JlabopaTopHble 1 IpaKTHYeCKHe padoThI:

JlaGoparopnas padota Ne 1. «CpaBHEeHHE BHI0B 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Jlaboparopnas pabora Ne 2. «OmnucaHue NPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTENIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pa3BUTHe KU3HU Ha 3eMuie.

JloHayuHble TpelCTaBiICHUS O 3apOKICHUU >KU3HU. HayuHble TMmoTe3bl BOSHUKHOBEHUS
KHU3HU Ha 3emiie: abMoreHe3 M MaHCIepMus. XUMHYecKas 3BOJIONUsA. AOMOTCHHBIH CHHTE3
OpraHMYECKUX  BEIIECTB M3 HEOPraHMYECKUX. KCIEPUMEHTAIbHOE IOJATBEP)KICHUE
XUMHUYECKON 3Bomonnu. HauanbHble sTanel 6uonorndeckoi ssomonuu. ['unoresa PHK -mupa.
dopmHupoBaHUE MEMOpPAaHHBIX CTPYKTYp U BO3SHMKHOBEHHE MPOTOKJIETKH. IlepBbie KIETKH U UX
3BOIIOI M. DOPMUPOBAHUE OCHOBHBIX IPYIII )KMBBIX OPraHU3MOB.



Pazsutne xu3Hm Ha 3ewmsie 1o 3paM U nepuogam. Karapxeil. Apxeickas u
nporepo3oiickas 3pel. [lameosoiickas spa u €€ mepuoAbl: KeMOPUMCKHUI, OpPIOBUKCKHIA,
CUIIyPUMCKUM, IEBOHCKUI, KAMEHHOYTOJIBHBIN, [IEPMCKH.

Me3o3oiickas 3pa u €€ mepruobl: TPUACOBBIN, IOPCKUI, METTOBOM.

Kaitno3olickas spa 1 e€ nepruo/ipl: MajleoreHOBbl, HEOTCHOBBIN, aHTPOTIOTEHOBBIM.

XapakTepucTUKa KIMMaTa U T€OJOTMYECKUX mporeccoB. OCHOBHBIE ATalbl IBOJIOIUU
pPacTUTENBHOTO W JKUBOTHOTO MHpa. ApomMopho3bl y pacTeHuil U >KUBOTHBIX. [losiBieHwue,
paciBET ¥ BBIMUPAHHE TPYIN KUBBIX OPraHU3MOB.

CucremMa OpraHM4ecKOro MUpa Kak oTpakeHue 3BOJIOLMU. OCHOBHBIE CHCTEMAaTHUECKUE
TpYIIIbl OPTaHU3MOB.

OBosolUsl  4YeJIOBEKa. AHTpPONOJIOTMS Kak Hayka. Pa3BuTue 1mpeacraBieHUd o
IPOUCXOK/IEHUHU YesloBeka. MeToapl u3ydeHus aHTpororeHeza. CXoACTBa U pa3ivyuusl YeJIOBEKa
1 KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBmwxynme cuibl  (pakTopsl) aHTpororeHesa. HaciencTBeHHass W3MEHYHMBOCTh U
ecTecTBeHHBIN 0TOOp. OOIIEeCTBEHHBIH 00pa3 KU3HU, U3TOTOBJIICHHE OPYAUM Tpy/Aa, MBILIUICHUE,
peub.

OCHOBHBIE CTaJUM U BETBM SBOJIOLMM YEJIOBEKA: aBCTPAJONUTEKHU, UelIOBEK yMenbli,
Yenoek mnpsMoxomsumii, YenoBek HeaHIepTalbCkuii, YenoBek pa3ymHblii. Haxomku
HCKOIIAeMBIX OCTATKOB, BpEMs CYIECTBOBaHHUs, 00JacTh pacnpocTpaHEHHUs, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYIHSL.

Yenoeueckne pacbl. OCHOBHBIE OOJBIIME pachl: eBpONeouHas (€Bpa3uiickas), Herpo-
aBcTpaionHas  (9KBaTopHalibHas),  MOHTOJOMJHAs  (a3MaTCKO-aMepUKaHCKas).  YUepTsl
IPUCIOCOOJIEGHHOCTH TPEJCTaBUTENIE YEJIOBEUYECKUX pac K YCIOBHSAM CYILIECTBOBaHUS.
EnnncTBO uenoBeueckux pac. Kputuka pacusma.

JleMoHCTpanuu:

[Moptpetsi: @. Peau, JI. [lactep, A. . Onapun, C. Mumep, I'. FOpu, Y. [lapBuH.

Tabnuusl U cxembl: «Bo3uukHoBeHHEe CONHEUHOI cucTemMbl», «Pa3BUTHE OPraHHMYECKOrO
mupa», «PactutenbHas kietka», <«OKuBoTHas KieTka», «lIpokapuoTuueckass KIETKay,
«CoBpeMeHHasl cuUCTeMa OpraHu4yeckoro Mupa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS
YeloBEeKa M YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MECTa MaJCOHTOJOTHYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4eloBeKkay, «JlpeBHennme sroan», «/IpesHue moau», «llepsbie
COBPEMEHHBIE JIIOINY, «HenoBeyeckrue pachiy.

OOGopynoBanne: wMymsbku — «lIpoucxoxaeHue 4yenoBeka» (OIOCTBI  aBCTpaIONUTEKA,
NUTEKAHTPOIIa, HeaHJepTallblla, KPOMaHbOHIIA), CJIENKU WM HM300paKEHUs KAMEHHBIX OpYyAUH
MEepBOOBITHOTO YeJIOBEKa (KaMHHU-YOIIEphl, pyouiIa, ckpediia), TeoOXpOHOIOTHYeCKas Ta0JnIla,
KOJIIEKIUs «POpMBI COXPAHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTEHUM.

JlabopaTopHble U NpaKTH4YecKne padoThl:

[Ipakrudeckas padora Ne 1. «/3ydeHue MCKOMMAeMbIX OCTATKOB PACTEHHUH U KUBOTHBIX B
KOJIJIEKIHSIX.

OKcKypcHsi «9BONIOLUSI OPraHMYECKOro MHUpa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIM WIIH
KpaeBeIUECKUIN My3eil).

Tema 3. Opranu3mbl H OKpyKaIAasi cpeaa.

OKoJOorusl Kak Hayka. 3aJadyd M pas3lenbl  dKOJOTMU. MeToasl  3KOJIOTMUYECKUX
HcCaeA0BaHN M. DKOIOTMYECKOEe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHuMs ~ OpPraHU3MOB:  BOJHAs,  HA3eMHO-BO3MAYIIHAs, IIOYBCHHA,
BHYTPHOPTaHU3MEHHASI.

Oxonoruueckue (akropel. Kiaccuukanus skomormdyeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIOTeHHBIE. J[eliCTBUE IKOIOTUUECKIX (JAKTOPOB HA OPTaHU3MBEI.

AbGuoTtnyeckre  (aKTOpBI:  CBET, TEMIlepaTypa, BJIAKHOCTb.  DoTomepuoausm.
[IpucnocoOnenust OpraHu3MoB K e CTBHIO abuoTuyeckux (pakropoB. buosnorndeckue puTMsI.



buotnueckue  dakropel. Bumbl  OMOTHYECKMX  B3aMMOJCWUCTBUN: KOHKYPCHIIHUSA,
XUIHUYECTBO, cUMOM03 1 ero ¢opmsbl. [lapazutusMm, koonepamus, MyTyaan3M, KOMMEHCAIN3M
(KBapTUpPAHCTBO, HAXJICOHMYECTBO). AMEHcanu3M, HeHTpanu3M. 3HaueHue OHOTUYECKUX
B3aUMO/ICHCTBUI JJIS CYIIECTBOBAHU S OPTAaHU3MOB B IPUPOAHBIX COOOILECTBAX.

OKOJIOTHYECKHE XapPaKTepPUCTUKU Momymsanuu. OCHOBHbBIE [OKa3aTeNd MOMYJISALMH:
YUCJIEHHOCTh, IJIOTHOCTh, POXJAE€MOCTh, CMEPTHOCTb, HPUPOCT, Murpanus. JuHamuka
YHCIEHHOCTH MOMYJSLMH U €€ peryisus.

JleMoHCTpanuu:

[Toptpetsi: A. I'ym60mabar, K. @. Pynbe, O. I'exkens.

Tabmuuel u cxemsl: kapTa «Ipupoansie 30HbI 3eMian», «Cpeabl OOMTaHUST OPraHU3MOBY,
«Doronepuoguzmy, «llomynsauuu», «3aKOHOMEPHOCTH pOCTAa YHCICHHOCTH TOMYJISILIUH
uHQy3opuun-rydenpkuy, «lluimessie nemnm».

JlaGopaTopHble U MpaKkTHYeCKHEe PA0OTHI:

JlaboparopHuas padora Ne 3. «Mopddoorudeckrne 0COOCHHOCTH PACTCHUN U3 Pa3HBIX MECT
oOuTaHUS».

JlaGopatopHas pabota Ne 4. «BnusHIe cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktnueckas padora Ne 2. «[ToacuéT NIOTHOCTH MOMYISAUN pa3HbIX BUJOB PACTCHUN».

Tema 4. Coo01iecTBa M IKOJIOTHYECKHUE CUCTEMBbI.

CoobmecTBo  opranu3mMoB  —  OuoneHo3. CTpykTypsl — OWOIIEHO3a:  BHJOBas,
POCTpAaHCTBEHHasI, Tpoduueckas (muieBas). Buabi-toMmuaanTel. CBs3U B OMOIIEHO3E.

DKoyoruueckue cucremsl (9kocuctembl). [lonstue 00 sKocucremMe U OHOTEOICHO3E.
OYHKIMOHATbHBIE KOMIOHEHTBI JKOCHUCTEMBI: MPOIYLEHTBl, KOHCYMEHTBI, PpEIyLEHTHI.
KpyroBopoT BelecTB M IMOTOK 3HEPIUU B 3KocucTeme. Tpoduueckue (MULIEBBIE) YPOBHU
skocucteMbl. [lumeBsle nenu u ceru. OCHOBHBIE IIOKa3aTeNd HKOCHCTEMBI: Omomacca,
OPOAYKIUSA. DKOJIOTMYECKHE MUpPAMHJIbL: MPOIYKIHUH, YHUCICHHOCTH, Ouomaccel. CBolicTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPErysiiius, pasButue. Cykueccus.

[TpupoaHble 3KOCHCTEMBI. DKOCHCTEMBI O03€p M peK. ODKOCHUCTEMa XBOMHOTO WU
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpOIIOreHHbIE AKOCHCTEMBI. ArpO3KOCHCTEMBI. YpOoskocucTteMbl. buonornueckoe u
XO3sIICTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobOpasue kak (akrop ycroiiumBocTu 3KocucTeM. CoxpaHEHHE OHOJIOTHYECKOTO
paszHooOpasus Ha 3emiie.

VYuenne B. . Bepnaackoro o Oumocdepe. 'panuipl, coctaB U cTpykrypa Omocdepsl.
XKusoe BemectBo u ero Qynkuuu. OcobeHHOCTH OMOChepsl Kak TIOOATBHON SKOCHUCTEMBI.
Jnnamuyeckoe paBHOBECHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB M OHMOT€OXMMHMUYECKHE LUKIBI 3JIEMEHTOB (YIJIEpoAa, a30Ta).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIIH.

YenoseuecTBO B Onocdepe 3emin. AHTpONIOTeHHBIC U3MEHEHUs B Onocdepe. ['modansHbIe
HKOJIOTUYECKUE MTPOOIIEMBI.

CocymiecTBoOBaHNE MPUPOBI B YenoBeuecTBa. CoxpaHeHHe OMOpa3HO0Opa3us Kak OCHOBA
ycroiunBoctu 6uocgepsl. OCHOBa pallMOHAIBHOTO YIPaBJIEHUs IPUPOJHBIMU PECypcaMu M UX
ucnoib3oBanue. JlocTukeHuss OMOIOTHH U OXpaHa MPUPOIbI.

JdeMoHcTpanum:

[Toptpetsl: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmuusl u cxembl: «[lumeBbie menu», «buomeHo3: coctaB u CTpyKTypay, «lIpupoaHsie
coobmectBa», «llenum mnuTaHus», «OKoNOrMyeckas nupamuaa», «buocdepa U UEIOBEK»,
«JKocucTeMa IIMPOKOJMCTBEHHOIO Jieca», «JKocucTeMa XBOHHOro Jseca», «buoreHos
BoJOEMay, «ArpoueHo3», «lIpuMepHble aHTPONOIEHHBIE BO3JIEHCTBUS Ha IPUPOAY»,
«BaxHelMe MCTOYHMKU 3arps3HEHUs] BO3JyXa M TPYHTOBBIX BOnI», «[louBa — BaxHeHIas
cocTapisironas Ouocdeps», «PakTopsl Aerpaganuu 1nousy, «llapaukossiii 3ddexry, «DakTopbl
pannMoaKTUBHOTO 3arpsisHeHust ouocdeprl», «O0m@as cTpykrypa ouochepsl», «Pactpocrpanenue



KU3HU B Omocdepe», «O30HOBBINA dKpaH Ouochepsr», «KpyroBopoT yriepoma B Omocdepe»,
«KpyroBopoT a3ora B IPUPOIEN.

O6opynoBanue: MO/IE/b-al I KA1 «Tunuunsle OMOLIEHO3bI, repOapuii
«PactutenbHpie  cooOIecTBa»,  Koyiekiuu  «buorneHo3», «BpemuTenn — BaKHEHIIMX
CENIbCKOXO3AMCTBEHHBIX  KYIbTYp», TIepOapuu M KOJUIEKIMM PAaCTeHMH U  KHUBOTHBIX,
NpUHAIEKAIME K Pa3HbIM dKOJIOTMYECKUM IpylnaMm ogHoro Buaa, Kpacnas kaura Poccuiickoit
Oeneparuu, U300pakeHHS OXpPaHSIEMbIX BUJIOB PACTEHUI U )KUBOTHBIX.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTHMM HA
bA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHMA

Cormacio ®I'OC COO, ycraHaBiIMBaWTCS TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00yJarIMMHCS TPOTPaMM CpeHero oOIero o0pa3oBaHUs: JIMYHOCTHBIM, METAIIPEIMETHBIM H
NpCAMCTHLBIM.

JIMYHOCTHBIE PE3YJIbTATDHI

B cTpykrype IJHMYHOCTHBIX PE3YIbTATOB OCBOEHUsS mpenmera «buosiorusp» BbIAEIEHBI
CICNYIOIME  COCTABJISAIOIIME: OCO3HAHHE  OOYJaIOIMMHUCS  POCCUMCKOM  TpakIaHCKOU
HUJICHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH W CaMOOIPEICICHUIO,
HaJIM4Yhe MOTHUBAIMU K OOY4eHUIO OHMOJOTHH, IIeJICHANPABICHHOE pPa3BUTHE BHYTPEHHHX
yOeXKIEHUN JTMYHOCTH Ha OCHOBE KIIOUYEBBIX IIEHHOCTEW M MCTOPUYECKUX TPaAWLIMI pa3BUTHUS
OMOJIOTHYECKOTO 3HaHUs, TOTOBHOCTb U CIOCOOHOCTH OOYYarOIMXCS PYKOBOJCTBOBATHCS B
CBOCU  JIEATENBHOCTH  I[€HHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, MPUCYIIMMH  CHCTEME
OMOJIOTUYECKOTO O00pa3oBaHUs, HAIWYHE HKOJOTUUYECKOTO TMPABOCO3HAHUSA, CIOCOOHOCTH
CTaBHTh IEJTM U CTPOUTH KU3HECHHBIC TJIAHBI.

JIuuHOCTHBIE pE3yNbTaThl OCBOCHUS mpenMera «bHoJIorHsD») JAOCTUTAIOTCS B €IUHCTBE
y4eOHOM W BOCHUTATEIBHON NEATEIPHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSAMH, MPUHSATHIMU B
o0lllecTBE MpaBWJIAMH U HOPMamMH TOBEJACHUSI U CHOCOOCTBYIOT IpoOIleccamM CaMOIO3HAHUA,
CaMOBOCIIUTAHUS W CaMOPA3BHUTHS, PA3BUTHS BHYTPEHHEW MO3WIIMHU JIMYHOCTU, TATPHUOTH3MA,
VBOKEHUSI K 3aKOHY M TPABOMOPSIKY, YEJIOBEKY Tpyda U CTaplieMy MOKOJCHUIO, B3aHMHOTO
YBOKEHUs, OCpPEe)KHOrO  OTHOIICHHS K  KYJAbTYPHOMY  HACICAUIO UM TPATUIHASIM
MHOTOHalMOHaJIbHOTO Hapoa Poccuiickoit @enepanuu, Ipupoie U OKpYyKarole cpee.

JlngHOCTHBIE Pe3yabTaThl OCBOCHUSI y4eOHOTO mpeameTa «bruonorus» JOMKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIMXCSl PYKOBOJCTBOBATHCS CPOPMHPOBAHHOW BHYTPEHHEH
MO3UIIMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIlMi, TO3UTHBHBIX BHYTPEHHHUX
YOSXKICHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM I[IEHHOCTSAM POCCHUMCKOTO  OOIEeCTBa,
pacumpeHre KU3HEHHOTO OMbITa U OMNBbITA ACSITEIbHOCTH B IMPOIECCe peain3alliil OCHOBHBIX
HaIpaBJICHUH BOCTIUTATEIBLHOMN JCSITEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCKOr0 BOCIIMTAHUS:

chOpMUPOBAHHOCTh  TPAKIAHCKONW TO3WIMK  OOy4aromerocss Kak axkTMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLIHOHHBIX TpPaB W OO0SM3aHHOCTEW, YBOKCHHE 3aKOHA U
MIPaBOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESITEIBHOCTH MPHU CO3JaHUU yI€OHBIX MTPOEKTOB,
pEIICHIH Y9eOHBIX M MO3HABATEIIBHBIX 33124, BHIMOTHEHUN OMOJIOTHYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH ~ OMPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHSATH €€;



YMEHHE  Y4YUTHIBaTh B  CBOUX JCHCTBUSX HEOOXOJUMOCTH  KOHCTPYKTUBHOTO
B3aMMO/JICHCTBUS JIOJIEH ¢ pa3HBIMU YOEKACHUSIMHU, KYIbTYPHBIMU IIEHHOCTSIMA U COLIMATbHBIM
MIOJIOXKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIpPOILlECCE COBMECTHOTO BBINIOTHEHUS Y4€OHBIX,
MO3HABaTEIbHBIX M HWCCIEAOBATENIbCKUX 3a/lad, YBAXUTEIBHOTO OTHOILIGHHUS K MHEHHIO
OTIIIOHEHTOB MPHU OOCYKACHUH CIIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHMUS

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOM E€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA ¢

c(hopMUPOBAHHOCTH POCCUUCKON TPAKIAHCKOW MIACHTUYHOCTH, TaTPUOTHU3MA, YBAKECHUS K
CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Iepes PonmHON, ropaoctu 3a CBOW Kpail, CBOIO
Ponuny, cBO# SI3bIK U KyJIbTYpY, IPOIUIOE M HACTOSIIEE MHOIOHALMOHAIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIGHHE K TPUPOJHOMY HACICIUI0 W TaMATHHKAM TPUPOIBI,
JOoCTHXeHUsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYAE;

CIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCUUCKUX YYEHBIX B CTAHOBICHHE M DPa3BUTHE
OMOoJIOTUY, TOHUMaHU S 3HAYCHU I OMOJIOTHH B TTO3HAHUHY 3aKOHOB TIPUPOJIbI, B )KU3HU YEIOBEKa 1
COBPEMEHHOTI'0 00IIIeCTBA;

uJeitHas yoe:xx 1IEHHOCTh, TOTOBHOCTb K CIIYXKEHUIO U 3aumTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HApOJa;

c(hOpMHUPOBAHHOCTH HPAaBCTBEHHOTO CO3HAHU S, ITUUECKOTO TOBEJICHUS;

CIIOCOOHOCThH OIIEHMBATh CUTYAllMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JJUYHOTO BKJIa/Ia B IOCTPOEHUE YCTOMYUBOTO OY/IYILEro;

OTBETCTBEHHOE OTHOILIEHWE K CBOUM pOJIUTENSM, CO3JAHUIO CEMBUM Ha OCHOBE
OCO3HAHHOTO MPUHSATHUS IEHHOCTEH CEeMEWHOU >KU3HU B COOTBETCTBHU C TPAAUIIUSIMH HAPO OB
Poccuu;

4) 3cTeTHYECKOT0 BOCIIMTAHUS

ACTETUYECKOE OTHOUICHUE K MUY, BKIIOYasl 3CTETHKY ObITa, HAYYHOIO M TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOLIECTBEHHBIX OTHOIICHHUIH;

MMOHMMAHUE 3MOLIMOHAIIBHOTO BO3ICUCTBUS KUBOU MPUPOJIBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HBIX BUJAX HMCKYCCTBA, CTPEMJICHUE TMPOSBIITH
Ka4yecTBa TBOPUYECKOM JIMYHOCTH;

S) ¢usnyeckoro BoCHUTAHUA, (OopMHPOBAHMA  KYJAbTYPbl  310pPOBbA M
IMOLMOHAJIBHOIO 0J1ArONOJIyYHs :

NOHMMaHME U pealu3anus 370poBOro u 6e3omacHoro o0pasa >KU3HHU (310pOBOE MUTAHUE,
coOII0ICHNE TUTMEHUYECKUX MPAaBUJI U HOPM, COAJTaHCUPOBAHHBIN PEXUM 3aHATUI U OTIbIXA,
perynsipHasi (u3nMueckass aKTHBHOCTB), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOILIEHUS K COOCTBEHHOMY (DM3MUECKOMY U MCUXUYECKOMY 3/I0POBBIO;

IIOHMMaHHWE LEHHOCTU NpaBUJl HMHIMBHUAYaIbHOIO M KOJUIEKTUBHOIO O€301acHOro
MOBE/ICHUS B CUTYALIUSX, YTPOXKAIOIMX 3I0POBBIO U KU3HU JIOJCH;

OCO3HAaHHME TOCIEACTBUN M HENPHUATHS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypeHUs);

6) TPy10BOT0 BOCTIMTAHUS

TOTOBHOCTb K TPYIY, OCO3HAHUE [ICHHOCTH MaCTepCTBA, TPYAOIIIO0HE;

TOTOBHOCTb K aKTUBHOM JIEATEIbHOCTH TEXHOJIOTHYECKONH M COLMAJIbHOM HallpaBJIECHHOCTH,
CIOCOOHOCTh ~ MHUIIMUPOBATh, IJIAHUPOBAaTh M  CAMOCTOSATENLHO  BBIMOJHSTH  TaKykO
JIESITEIIbHOCTD;

MHTEpPEC K pa3IM4HbIM cdepaM NpodecCHOHATBHON NesSTeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBIN BBIOOp Oyaymel mpodeccuu U pearu30BbIBaTh COOCTBEHHbIE )KM3HEHHBIE TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHHMIO M CaMOOOPA30BAHMIO Ha MPOTSHKCHUU BCEH
KHU3HH;

7) 3K0JIOTHY€CKOT0 BOCTIMTAHMS

HKOJIOTMYECKH 11€1eco00pa3sHoe OTHOIIEHHE K MPUPOJIe KaK HCTOYHUKY >KU3HM Ha 3emie,
OCHOBE €€ CYIIIECTBOBAHMUS;

MOBBIIICHUE YPOBHSI SKOJOTHUYECKON KyJIBTYpHI: TMPHOOPETEHHE OMBITA TJIAHHUPOBAHUS
IIOCTYIIKOB M OLICHKH MX BO3MOJKHBIX IIOCJICACTBHM 711 OKPYXKAIOLIEH Cpebl;

0CO3HaHME IMI00AILHOTO XapakTepa 3KOJIOTHYECKUX MPoOIeM U MyTel UX peleHus;

CIIOCOOHOCTD HCIIOJB30BaTh MPUOOpETaeMble MPU U3Y4YEHUN OMOJIOTMH 3HAHUS U yMEHUS
IpU pelieHUH MpoOJieM, CBA3AHHBIX C PALMOHAIBHBIM MPUPOAOIOIL30BAHUEM (COOMIOIeHUE
IIpaBUJI MOBEAEHUS B IPUPOJE, HAIIPaBICHHBIX HA COXPAaHEHUE PAaBHOBECUS B JKOCHCTEMAX,
OXpaHy BHJOB, SKOocHcTeM, buochepsl);

aKTUBHOE HENpUATHE NCHCTBUH, NMPHUHOCALMX BpEl OKPYXKAIOLIEH INPUPOIHON Cperne,
YMEHHE MPOTHO3UPOBATH HEOJIATONPHUATHBIE HKOJIOTUUYECKUE MOCIEACTBUS MPeIIpUHIMAEMBIX
JIEMCTBUI U MPEIOTBPALATH HX;

HaJM4M€ PpPa3BUTOTO DKOJIOTMYECKOTO MBIIUIEHUS, HKOJOTMYECKOM KyJIbTYpbI, OIBITA
JESTETbHOCTH  DKOJOTMYECKOW  HaIllpaBJIEHHOCTH, YMEHUS pYKOBOJCTBOBATbCS HMH B
MIO3HABATEIbHOM, KOMMYHMKATUBHONM M COLMAIBHOM IPAKTHKE, TOTOBHOCTH K YYAaCTHIO B
IIPaKTUYECKON AESTENbHOCTH IKOJIOTHUECKOW HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:

Cc(OPMUPOBAHHOCTE  MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3sBUTHS HAyKM U  OOLIECTBEHHON MPAaKTMKA, OCHOBAaHHOIO Ha JHaJore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPILICHCTBOBAHME S3bIKOBOM M YMTATENBCKOM KyIbTYpBI KaK CPEICTBA B3aUMOACHCTBUSA
MEX]Ty JIOJbMH U ITO3HAHUS MUPA;

MOHMMaHHe crnenu@uKd OMOJOTMHM KaK HayKd, OCO3HaHUs €€ poiu B (POpMHPOBAHUU
palMOHAIBHOTO HAYYHOTO MBIIUIEHUS, CO3AaHUU I[€IOCTHOTO MPEACTAaBICHHUS 00 OKpYKaIoLIeM
MHpEe KaKk O €IUHCTBE MPHUPOJBI, ueloBeKka M OOIecTBAa, B TO3HAHUM MPHUPOAHBIX
3aKOHOMEPHOCTEN U PeleHUH MPoOJIeM COXpaHEHHS TPUPOJTHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JUIsl COBPEMEHHOW LIMBUIIM3AIMU: 00ecreueHus
HOBOTO YPOBHS Pa3BUTHS MEIUIMHBI, CO3/aHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOJieMbl pa3BUTHS YEJIOBEUECTBA, MIOUCKA MyTEH BBhIXOJAa M3 MIOOATBHBIX
9KOJIOTUYECKUX MPoOsieM U obecredeHus rnepexoa K ycToiuuBOMY Pa3BUTHIO, PALlMOHAIBHOMY
M CIOJIb30BAHMIO MIPUPOHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IIOJYYEHHUM OMOJIOTMYECKMX 3HAHUI B LIEJSAX MOBBIIEHUS O0IIEeH
KYJIBTYpPbl, €CTECTBEHHO-HAy4YHOW TIPaMOTHOCTH, KaK COCTaBHOH dYacTH (yHKIMOHAIBHON
TPAaMOTHOCTH O0yJaronmxcsi, GOpMHPYEMON MPH U3ydeHUU OUOJIOTHH;

IIOHUMAaHHUE CYIIHOCTH METOAOB IIO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
CIOCOOHOCTH HCIIONIBb30BaTh IOJydaeMble 3HAHHUS /s aHaiu3a U OOBsICHEHUs SBICHUH
OKPY)KAIOILIETO MHpPa U MPOUCXOJAINMX B HEM H3MEHEHHH, yMEHHUE JeaTh OOOCHOBAHHBIE
3aKIIOYEHHMs] Ha OCHOBE HAYYHBIX (JAKTOB M HMEIOUMXCS JAHHBIX C LENbI0 IOJy4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUSI S PELCHUs
po6JIeM B peasibHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAaHME LIEHHOCTH HAYYHOM JAEATEIbHOCTH, TOTOBHOCTh OCYILECTBJIATH IPOEKTHYIO U
M CCIIEIOBATENIbCKYIO JESITeIbHOCTh UHAUBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPbIBHOMY O0pa3oBaHMI0 M €aMOOOPa30BaHUIO, K
AaKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW 1O OHOJOTMM B COOTBETCTBHHM C >KU3HEHHBIMH
NOTPEOHOCTSAMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeMeTHbIe Pe3ylIbTaThl OCBOSHUS ydeOHOro mpeaMera «bHONOTHsD BKIIOYAIOT:
3HayuMble s (QOPMUPOBAHUSI MHUPOBO33PEHUS OOYYAIOUMXCS  MEXKIUCHUILUIMHAPHbBIE
(MeXTIpeIMETHBIC) O0IICHAYIHBIC MTOHSITHSI, OTPAKAIONME I[EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienuuKy METOJIOB ITO3HAHHMS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HaykaxX (BEIECTBO, SHEPTHS,
SBIIEHUE, TMPOIECC, CHUCTeMa, Hay4dyHbI (DakT, MPUHLMIM, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, HCCIeNOBaHUE, HAONIOACHWE, W3MEPEHUE, DKCIIEPUMEHT U APYIuX), YHUBEPCATbHbBIC
ydeOHbIe JeiCTBUS (ITO3HABATEIbHbIE, KOMMYHHUKATUBHBIE, PETYIATUBHBIC), 00OCCIICUMBAIOIIIE
dopmupoBanue (GyHKIMOHATBHOW TPAMOTHOCTH M COIMAJIbHOM KOMIIETEHIIUU OOYJarommXcs,
CIIOCOOHOCTH 00yJaroIMXCst M CITI0JIB30BATh OCBOCHHBIC MEXIU CIIUTUTHHAPHEIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE IEHCTBUSA B IO3HABATEIbHOU H
COLIMAJIbHOM TTPaKTUKE.

MeranpeaMeTHble Pe3yabTaThl OCBOCHHS IPOTPAMMEI CPEIHEro o0mero oOpa3oBaHUs
JOJKHBI OTPaXKaTh:

OBu1aieHNe YHUBEPCAJIbHBIMH y4e OHbIMH MO3HABATEILHBIMU JIEHCTBUSIMU:

1) 6azoBble JoruvecKue AecTBUA:

CaMOCTOSITEIbHO (OPMYIUPOBATh W aKTyaIM3UpOBaTh MpPOOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOJIB30BAaTh IPU OCBOCHHM 3HAHWH TMPUEMBI JIOTHYECKOTO MBINDICHUS (aHAIH3a,
CHUHTE3a, CpaBHEHMS, KIacCU(PUKAIIMU, OOOOIIEHUs), PACKPbIBATh CMBICI OHMOJOTHYECKUX
MOHATHH (BBLACISTH UX XapaKTepHbIE NMPU3HAKH, YCTAHABINBATD CBS3U C APYTUMHU TMOHSATHSIMH );

OTIPENENIATh IEeNN JeATeIBbHOCTH, 3aaaBas HapaMeTpbl W KPUTCPUH WX JOCTHIKCHUS,
COOTHOCHUTB PE3YNIbTaThl JACATEIBHOCTH C MTOCTABICHHBIMHU LIEIISIMU;

UCIIOJIB30BAaTh OMOJIOTMYECKUE TOHATUS sl OOBSICHEHHS (AKTOB W SIBIICHUM KUBOU
TIPUPO/IBI;

CTPOUTH JIOTHYECKUE paCCyKICHHUs (MHIYKTUBHBIE, [EAyKTUBHBIC, IO aHAJIOTHH),
BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIIOYECHMUS;

MPUMEHSATh CXEMHO-MOJICTIbHBIE CPENICTBA IJIs MPEJICTaBICHUS CYILIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a TakKe MPOTHUBOPEUYHH pPa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHbIX HH(OPMALIMOHHBIX UCTOUHUKAX;

pa3pabaTbiBaTh IMJIAH PEIICHHS MPOOJIEMBI ¢ YUETOM aHAM3a UMEIOIIMXCS MaTepUaTbHBIX
U HeMaTepUATBbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTh, OLICHMBATH COOTBETCTBHE PE3YJAbTATOB LEJSIM,
OIICHUBATH PUCKH MOCIICACTBUN NEATEIIbHOCTH;

KOOPJAMHHUPOBATh W BBIMOJHATE PA0OTy B YCIOBUSX PEATBHOTO, BHPTYAIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHUBATh KPEATHBHOE MBILIUICHHE ITPU PEIICHUH KU3HEHHBIX ITPOOIIeM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE JeCTBHUS:

BIIaZICTh HaBBIKAMHU y4eOHO-UCCIIEIOBATENILCKOW M MPOEKTHOM NesTeTbHOCTH, HaBBIKAMH
paspemieHust poOIeM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CaMOCTOSITETLHOMY MOUCKY METO/IOB
PEIICHHS TTPAKTHIECKUX 3aj1ad, IPUMEHCHHIO PA3IMYHbBIX METOIOB TTO3HAHHS,

UCIIONBb30BaTh PA3NUYHbIE BUJBI JAEATENHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro
WHTEpIPETallUK, MPeoOpPa30OBaHUIO ¥ MPUMECHEHUIO B YUCOHBIX CHUTYaIUsX, B TOM YHCIE TPU
CO3/IaHUH Y4EOHBIX U COLUATIbHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIH THI MBIIUICHUS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHEH, KITIOYEBBIMH
MOHSATUSMHU U METOJIAMH;

CTaBUTh U (POpPMYIHMpPOBATH COOCTBEHHBIEC 33/1adyll B OOpa30BaTENbHON NEATENILHOCTH U
YKU3HEHHBIX CUTYaIUSX;



BBIABJISITh IIPUUMHHO-CIIEJCTBEHHBIE CBS3M M aKTyaIM3UpOBaTh 3ajady, BbIJBHUIaTh
TUNoTe3y e€ pelleHus, HaXOAUTh apryMEHThl JUIsl JIOKA3aTEJIbCTBA CBOUX YTBEPXKACHUH,
3a7[aBaTh IMapameTpbl U KPUTEPUH PEIICHUS

aHAJTM3UPOBATh IOJydEHHbIE B XOJE peIIeHUs 3aJaud pe3ylbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHUSX;

JIaBaTh OLICHKY HOBBIM CHUTYAIIHsIM, OLIEHUBATh TPHUOOPETEHHBIH OIIBIT;,

OCYILECTBJIIATh L(EJ€HANIPABIECHHbBIN MOUCK MEpPEeHOca CPEeACTB M CHOCOOOB JEHCTBUS B
npodeccruoHaIbHYIO Cpeny;

YMETh TEPEHOCUTh 3HAHUS B  TO3HABATEIBHYID W  MIPAKTHYECKYID  00JacTé
KU3HEAEATEIbHOCTH;

YMETb WHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JacTei;

BBIJIBUTATh HOBBIC HWJICH, IpEIaraTh OPUTHHAIBHBIC MOIXOJAbl W DEHICHHS, CTaBUTh
npo0eMbl U 3a]1auu, IOMYCKAIOUIME albTepHATUBHBIEC PELICHMSL.

3) paGora ¢ uH(p opmManmeii:

OpUEHTHUPOBATHCS B PAa3IMUHBIX HCTOUYHHKAX MH@OpMaUU (TEKCTe y4eOHOro mocoous,
HAy4YHO-TIONMYJSIPHOM JUTepaType, OMOJIOrMYECKUX CIOBApsAX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0azax naHHBIX, B VHTepHeTe), aHATU3MpOBaTh WHOOPMAIMIO PA3IMYHBIX BUIOB H (QOpPM
NPEJCTaBIICHUS, KPUTHUECKU OIICHUBATH €€ IOCTOBEPHOCTh i HEPOTHBOPEUYHUBOCTE;

dopMynTHpOBaTh 3alpoChl U TNPUMEHSTH PA3IMYHbIE METOJbl MpPH IOUCKEe U OTOOpe
Oouonornyeckoid HHQPOpPMAIIUK, HEOOXOAUMOM TS BBITIOJTHEHHS YIeOHBIX 3a/1a4;

npHOOpeTaTh OIBIT MCIOJIb30BAHUS WH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpILEHCTBOBATH KYJIbTYPY AKTMBHOTO MCIIOJIb30BAaHUS PA3TMUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANBHYIO (opMy TmpencTaBieHUs OWOIIOTHYECKOH
nHpopMaruu (CXeMbl, TpadrKH, AMATPAMMbI, TAOJIUIIBI, PUCYHKH U IPYTOE);

UCIONIb30BaTh HAy4dHBIH S3BIK B KauecTBE CpelCTBa MNpH paboTe ¢ OHOJOTHYECKOi
uH(opMaIueil: MpuMeHsITh XUMHUYECKue, (U3MYecKne M MaTeMaTH4eCKHe 3HAKd M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, WCIIOJIb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJINYECKUE CPEJICTBA HATJISIHOCTH;

BIIQJICTh HABBIKAMH PACMO3HABAHUS MW 3a0MTHl HHPOPMANHUH, WHHOPMAIHOHHON
0€30MacHOCTH JIMYHOCTH.

OBJiaileHNe YHHBEPCAJbHBIMH KOMMYHHKATHBHBIMH /1€ HCTBUSIMU:

1) obueHue:

OCYILIECTBIISTh KOMMYHHMKALIUU BO BceX cdepax KM3HU, aKTUBHO Y4acTBOBATh B JTHAJIOTe
WIM JMCKYCCHHM IO CYIIECTBY OOCYXKJaeMOW TeMbl (YyMEHHE 33JaBaTh BOMPOCHI, BHICKA3bIBAThH
CYKIEHHsSI OTHOCHUTEIBHO BBIMOJIHEHUS IpeAIaraéMoi 3aJaud, Y4YUTBIBaTb HHTEPECHl U
COITIACOBAHHOCTb MO3UILIMH IPYrHX YYaCTHUKOB JMAJOra UM JAUCKYCCUN);

pacrio3HaBaTh HeBepOaIbHBIE CpPEACTBA OOIIEHHWS, MOHUMATh 3HAUYCHUE COLMAIBHBIX
3HAKOB, MPEANOCHIIOK BOSHUKHOBEHUS KOH(UIMKTHBIX CUTyalluli, yMETh CMAr4aTh KOHQUIMKTBI U
BECTH I1EPErOBOPHI;

BIIAJIETh PA3IMYHBIMH CIOCOOAMHU OOLICHHUS W B3aWMOJCHCTBUS, TOHUMATh HaMEepeHUs
JPYTUX JIIOJEH, MPOSBIATh YBAXKUTEIbHOE OTHOLICHHE K COOECEHUKY U B KOPPEKTHOU (opme
(dopMynHpOBaTH CBOU BO3pPaKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAasl IeATEIbHOCTD:

MOHUMATh U HCIOJIb30BaTh MPEHMYIIECTBA KOMaHTHOW M MHAMBUIAYATBHOUN PabOTHI pH
peleHNU OMOJI0rnYecKoi MpobaeMbl, 0O0CHOBBIBATH HEOOXOIUMOCTh NPUMEHEHHU S TPYHIIOBBIX
dopM B3auMOJICHCTBUS NP PEIICHUH Y4eOHOW 3a71auH;

BBIOMpATh TEMaTHKy M METOJbl COBMECTHBIX ICHCTBHI C Y4ETOM OOIIMX MHTEPECOB M
BO3MOXHOCTEH Ka)JI0TO 4JIeHa KOJJICKTUBA;



IIPUHUMATh LEIH COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATH M KOOPJAMHHPOBATh
JEUCTBUS MO €€ JNOCTUXKEHUIO: COCTABJIATH IUIAH JEWCTBUM, PACHPEACIATH POJIA C YYETOM
MHEHHUH YYaCTHUKOB, O0CYX/IaTh Pe3y/IbTaTbl COBMECTHOU PabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKIAJa M KaKJIOTO yJacTHHUKA KOMaHJbI B OOIMM pe3ynbTaT
1o pa3pabOTaHHBIM KPUTEPHUSIM;

MpeyIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UACH C MO3UIIMHA HOBU3HBI, OPUTHHAJIBHOCTH,
MPAKTUYECKOW 3HAUMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IUYHBIX CHUTYaLUsX,
MPOSIBIISATHE TBOPUECTBO U BOOOpaKeHUE, OBITh MHUIITHATHBHBIM.

Ogy1aieHMe YHUBEPCAJIbHBIMH PeryJIATHBHBIMU 1€ HICTBUSIMU:

1) camoopranu3amms:

MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS TMPOOJIEM W HX pEIeHUS B
YKU3HEHHBIX U YIEOHBIX CUTYAIUSX;

BBIOMPATh HA OCHOBE OMOJIOTUYECKUX 3HAHUM 1[€JICBbIE U CMBICIIOBBIC YCTAHOBKU B CBOHX
JNEWCTBHUSAX M TOCTYNKaxX MO OTHOIIEHUIO K KUBOW MPUPOIE, CBOEMY 3A0POBBIO M 3IOPOBBIO
OKPYKarOILHX;

CaMOCTOSATEIPHO OCYILECTBJIATh MO3HABATEIIbHYIO JI€ATEIBHOCTh, BBISBIATH MPOOJIEMBI,
CTaBUTh W (QOPMYIUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BATEIBHOW JESITETBHOCTH |
JKAU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITEIIFHO COCTABJISITH IIAH PEIICHHS TMPOOJIEMBbI C YIETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BOBMOKHOCTEH M MPEAIOUTECHU;

JIaBaTh OL[EHKY HOBBIM CUTYallHsIM;

pacumpsTh paMKd y4eOHOTO TPEAMETa Ha OCHOBE JIMYHBIX IPEANOUTECHUI;

JIeJIaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILCHHUE;

OIICHUBATh IPUOOPETEHHBIN OMBIT;

croco0cTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IMPOKOHM SPYIUIIMHU B Pa3HBIX 00JaCTIX
3HaHMH, MOCTOSIHHO MOBBIIATH CBON 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

2) CAMOKOHTPOJIb:

JIaBaTh OIICHKY HOBBIM CHUTYallHsIM, BHOCUTb KOPPEKTHBBHI B JEATEIBHOCTh, OI[CHUBATh
COOTBETCTBUE PE3YJABTATOB LEISIM;

BIIAJICTh HABBIKAMH IO3HABATEIBHON peUIeKCHM KaK OCO3HAHMSI COBEPIIAEMBIX JCHCTBHMA
Y MBICIUTEIIBHBIX TIPOIIECCOB, UX PE3YIHTATOB M OCHOBAHMI, UCITOIB30BaTh MPUEMBI peduiekcun
JUIS OLICHKHM CHTYalllH, BEIOOPA BEPHOTO PEICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PEIMICHUS MO UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX IIPH aHAIU3€E PE3YNIBTATOB JIEATEIBHOCTH;

3) npuHsiTHE CeOS W APYrUX:

MPUHUMATH ceOsl, TOHMMAas CBOU HEJIOCTATKU U JJOCTOUHCTBA;

IIPUHUMATh MOTUBBI U APIYMEHTBI JPYTUX IIPHU aHAIU3€ PE3YIBTATOB JIEATEIBHOCTH;

MPU3HABAaTh CBOE MIPABO U MPABO APYIUX HA OILIMOKH;

pa3BHUBATH CIIOCOOHOCTH MOHUMATh MUP C TTO3UIIHH JIPYTOTO YeJIOBeKa.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenmetHsble pe3yabraTsl ocBoeHus mnporpamMbl COO no 6uonorun Ha 6a30BOM YpOBHE
BKJTIOYAIOT CrienuQuyeckre g yaeOHoro npenmera «bHOJIOTHs» HAaydHbIE 3HAHUS, YMEHUS U
CIIOCOOBI JICHCTBHI 10 OCBOCHMIO, WHTEPIPETAlMM M TPEOOpPa3OBaHHUIO 3HAHWH, BHJIBI
JIeSATEIbHOCTH 110 TOJYyYEHUI0 HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B PazIMYHBIX y4eOHBIX
CUTYallUsX, a TaKKEe B pEaJTbHBIX J>KU3HCHHBIX CHUTYallMsX, CBA3aHHBIX C Owuonorueii. B
nporpamMMe MpeMETHBIE Pe3y/IbTaThl IPEACTABICHBI 10 TOJaM 00y4eHUSI.

[lpenveTHble peE3yabTaThl OCBOEHUsS ydeOHoro mnpeamera «buonorus» ¢ 10 knacce
JIOJDKHBI OTPaXKaTh:



c(OpMHUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OMOJIOTUM B CHUCTEME HAy4HOrO 3HAHUSA
€CTECTBEHHBIX HayK, B (POPMUPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MUpa U
HAy4YHOTO MHPOBO33PEHHS, O BKJIAJIE POCCHICKUX M 3apyOCKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
Oouosnoruu, GyHKIMOHATBHONW IPAMOTHOCTH YeJIOBEKa JJIsl PeIlieHUs] KU3HEHHbIX 33/1a4;

YMEHHE PacKpbIBaTh CoJEpkKaHHe OMOTOTMUECKUX TEPMUHOB M TMOHSATHM: KU3Hb, KIETKA,
OpraHu3M, Merabonu3M (0OMEH BEIIECTB H  TpEBpallicHUEe SHEPruH), TOMEOCTa3
(camoperymsiivsi), ypOBHEBas  OpraHU3alMs  KUBBIX  CHUCTEM, CaMOBOCIPOHM3BENICHUE
(perpoyKuus), HacaeICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE;

YMEHUE u3JIaraTb OHOJOTHYECKUE TEOpUH (KIETOYHAs, XpPOMOCOMHAs, MYTallMOHHas,
IEHTpaJbHas JoTMa MOJICKy/IsipHOi Owuosorun), 3akoHbl (I. Menaens, T. Moprana, H. W.
BaBunoBa) u yueHus (0 meHTpax MHOTOOOpasusi U MPOUCXOKIACHUS KyAbTypHBIX pacTeHuid H. .
BaBunoBa), onpenensT TpaHUIBl KX TPUMEHIMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BIIQJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJOTHU: HAOMIOJEHHE M OMUCAHUE
KHUBBIX CHCTEM, IPOIECCOB U SBICHUH, OpraHM3alus M TMpOBEIECHUE OUOIOTHYECKOTO
SKCIEPUMEHTA, BBIJIBUKEHHE TUIMOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXIY HCCIEAYeMbIMU
BEJIMYMHAMHU, OOBACHEHHE IOJY4EHHBIX PEe3ylbTaToOB, MCIOJB30BAHHBIX HAy4HBIX MOHSITHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BHIBOJbI HA OCHOBAHUU MOJYyYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE NMPHU3HAKA BUPYCOB, KIETOK MPOKAPUOT U DYKapHUOT,
OJTHOKJIETOUHBIX U MHOTOKJIETOUHBIX OPraHM3MOB, 0OCOOEHHOCTH MPOIIECCOB: 0OMEHa BEILIECTB U
NPEBpAICHUS] SHEPIrHH B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M DHEPTETHMUYECKOTO OOMEHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUS, HHINBUAYATbHOTO Pa3BUTHUS
opranusma (OHTOTeHE3);

YMEHHE MPUMEHSTH MOJyICHHBIE 3HAHUS IS OOBSCHEHHS] OMOJIOTHYECKUX MPOIIECCOB U
SBIICHUM, 17151 IPUHSTUS IPAKTUYECKUX PEIICHHUI B MOBCETHEBHOM KU3HU C IIEJIbI0 00ecriedeH s
0€30MaCHOCTH CBOETO 3/I0pOBBS M 3JI0POBbSl OKPYKAIOINMX JIFOAEH, COOJIOJCHHUS HOPM
IPaMOTHOIO TMOBEJAECHUS B OKpYXKAlOIIeW NPUPOAHONU cpelle, MOHMMAaHHE HEOOXOAUMOCTH
UCIIOJIb30BAHMS JIOCTHKEHUM COBpEMEHHON OMOJOTHH M OMOTEXHOJOTHH Ui paliOHAIbHOIO
PUPOJOIIOIb30BAHUS;

YMEHHE peliaTh 3JIEMEHTapHble TE€HETHYECKHE 3aJadyd Ha MOHO- M JIUTrHOpHAHOE
CKpelMBaHNE, CIETUICHHOE HAcJeI0BaHHUE, COCTABIISTh CXeMbl MOHOTMOPHUIHOTO CKPELIMBaHUs
JUId Ipe/icKa3aHusl Hacle0BAHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBINOJHATH J1a0OpaTOpHbIE M MPAaKTHUYECKUE padoOThl, COOMI0OIATh MpaBUiia IPHU
paboTe ¢ yueOHBIM U JT1a00paTOPHBIM 00OPYIOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATh W HHTEPIPETHPOBATH HH(POPMALHMIO OHOIOTHYECKOTO
COJIep>KaHus, BKIIOYAIOUIYI0 I1CEBJOHAYYHbIE 3HAHUS W3 PA3IUYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi MH(pOpMAaLMK, HAyYHO-TIOMY/SPHbIE MaTepUalbl), STUUYECKUE ACHEKThl COBPEMEHHBIX
UCCIIeIOBaHUH B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/laBaTh COOCTBEHHBIC TIHCHMEHHBIE M YCTHBIE COOOIICHUs, 00001mas
OMONOTMYEeCKyl0 HMH(POPMALIMIO W3 HECKOJbKUX MCTOYHHUKOB, TPAaMOTHO HCIIOJIb30BATh
NOHATUMHBIN anmapar OMOJIOTUH.

[IpenmetHble pe3ynbTaThl OCBOEHUsS ydeOHoro mpenmera «buonorus» 6 11 knacce
JIOJDKHBI OTPaXKaTh:

c(OpPMHPOBAHHOCTh 3HAHWW O MECT€ M POJHM OHOJOTMHM B CHCTEME HAydHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMHUPOBAHHHU COBPEMEHHOM €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA U
HAy4YHOTO MHPOBO33PEHHMS, O BKJIAJIE POCCHICKUX M 3apyOSKHBIX YUEHBIX-OMOJIOIOB B Pa3BUTHE
Ouosnoruu, GyHKIMOHAIBHON IPAMOTHOCTH Y€JIOBEKA /ISl PEILeHUs] KU3HEHHbIX 33/1a4;

YMEHHUE PaCKphIBATh COEpKaHNE OMOIOTUUECKIUX TEPMUHOB U MOHSATUI: BU, TTOMYJISIIHS,
reHO(MOHJ, DBONIONUSA, JABUXKYIME CHJBl ((PaKTOphl) SBOJIOLHMHU, MPHUCIOCOOICHHOCTD
OpraHHu3MOB, BHJI000pa30BaHME, DSKOJOTMYecKHe (AKTOPbl, DKOCUCTEMa, MPOAYLIEHTHI,
KOHCYMEHTBI, PeIyIIEHThI, LIeTH MUTaHUs, YKOJIOTHUecKas MupaMua, OuoreoeHos, ouochepa;



yMeHUEe u3iaratb Ouosoruueckue Teopuu (dBomouuoHHass Teopus Y. JlapBuHa,
CHUHTETHYECKasi TEOPHs IBOJIOLMHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3apo/ipleBoro cxoacrea K. M.
bapa, uepenoBanus rmaBHbIX HampasieHM U nyreil sBomonun A. H. CepepuoBa, yueHus o
o6uocdepe B. U. BepHazickoro), onpeaensrs rpaHUIlbl X TPUMEHUMOCTH K )KHBBIM CHCTEMaM;

YMEHHE BJIQZIETh METOJAaMHU HAay4HOI'O MO3HAaHUS B OWOJIOTMU: HAOMIOJICHUE U ONMHUCAHUE
JKUBBIX CHCTEM, IPOLIECCOB M SBJICHUN, OpraHMU3alus U TMPOBEJEHHE OMOJOTHYECKOTO
SKCIEPUMEHTAa, BBIJIBUKEHUE TUMOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXAY HCCIIETyeMbIMU
BEJIMYMHAMHU, OOBACHEHHE IOJYYCHHBIX PEe3ylbTaToOB, MCIOJB30BAHHBIX HAYYHBIX MOHSITHUH,
TEOpUI U 3aKOHOB, YMEHHE JIeJIaTh BHIBObl HA OCHOBAHUU MOJIyYEHHBIX PE3YIIbTAaTOB;

YMEHHUE BBIICIATH CYHIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB: BUIOB,
HOMYJSAIUH, TPOIYIEHTOB, KOHCYMEHTOB, PEIYIICHTOB, OHOICOLEHO30B M 3KOCHUCTEM,
OCOOCHHOCTM  IPOLIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH, €CTECTBEHHOro  0TOOpa,
BH1000pa30BaHMsl, MPUCIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUSA IKOJOTHMYECKUX (AKTOPOB Ha
OpraHM3MBbl, IEPEHOCA BELIECTB U IOTOKA YHEPTMHU B HKOCHUCTEMAX, aHTPOIIOTEHHBIX U3MEHEHU
B JKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BELIECTB M OMOT€OXMMHUYECKMX ILMKIOB B
ouocdepe;

YMEHHE MPUMEHSTDH MOJyIeHHBIE 3HAHUS JJIs1 OOBSCHEHHS] OMOJIOTHYECKUX MPOIIECCOB U
SIBJICHUH, JIJIS1 TPUHSATHSI TPAKTHYECKUX PEIICHUH B TTOBCEHEBHOM )KU3HHU C [ETBI0 00€CTICUCHU S
0€30MaCHOCTH CBOETO 3/I0pOBBSI M 3JI0POBbSl OKPYKAIOIMX JIHOAEH, COOJIOJCHHUS HOPM
IPaMOTHOIO MOBEJACHUS B OKpYXKAIOIIEH NIPUPOAHOW cCpele, MOHMMAaHHME HEOOXOAMMOCTH
U CIIOJIb30BAHUS JIOCTHKEHU I COBPEMEHHOM ouoaoruu JUIs paIMOHAIBHOTO
IPUPOIOIOIB30BAHUS;

YMEHHUE pellaTh 3JIEMEHTapHble OHOJIOIMYECKHE 3aJayd, COCTaBJIATH CXEMbl IEepeHoca
BEILECTB M PHEPIUM B IKOCHCTEMaX (I[eNU MUTAHUS);

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE M MpaKTUyeckue paboThl, COOMIOAATH MpaBUiia MPU
paboTte ¢ yueOHbIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKHd OIEHHBATh U HMHTEPIPETHUPOBATH MHGOPMAIUIO OHOJIOTHYECKOTO
CoJiep)KaHUs, BKJIIOYAIOUIYIO IICEBJOHAYYHbIE 3HAHMS M3 DPA3IMYHBIX HMCTOYHHMKOB (CpeacTBa
MaccoBOM MHQOpMalMu, HAYYHO-TOMYISPHBIE MaTepHaibl), paccMaTpUBaTh [JIOOATIbHBIE
9KOJIOTMYECKUE MTPOOIEMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOILICHUIO K HUM COOCTBEHHYIO
MO3ULIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC TIHCHMEHHBIE H YCTHBIE COOOIICHUs, 00001mas
OuoNorHYecKyl0 HWHQOpPMAIMI0O W3 HECKOJBKUX HWCTOYHUKOB, TPaMOTHO MCIOJIb30BaTh
HNOHATUWHBIN anmnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Ha KosinuecTBo 4acoB 5 5
W/ HMEHOBAHHE PA3eJOB U TeM MPOrPaMM bi Beero Korpons are Tparcrmecre JIeKTpoHHbIe (U poBbIE) 00pa30B aTeIbHbIE
pecypebl
padoThI padoThl

1 Bronorus kak Hayka 2 0.5 bu6motexa 1TOK https://m.edsoo.ru/7f41c292
2 JKuBble CHCTEMBI M X OpTaHH3aIHs 1 bu6motexa 1IOK https://m.edsoo.ru/7f41c292
3 XUMUYECKHI COCTAB U CTPOCHUE KIIETKU 8 1 bu6motexa 1TOK https://m.edsoo.ru/7f41¢292
4 KuzHeneaTeIbHOCTh KIIETKH 6 butmoreka 1IOK https://m.edsoo.ru/7f41c292
5 PasMHOCHHE 1 HHIMBHIY aIbHOE PasBHTHE 5 1 bubmmoreka LIOK https://m.edsoo.ru/7f41¢292

OpraHu3MOB
6 Hacie ICTBeHHOCTS 1 HSMEHIMBOCTS 8 15 Bu6motexa LIOK https:/m.eds00.ru/7f41c292

OpTaHU3MOB
7 Ceneruus Oprasmsmos. OCHOBEI 3 bubmoreka 1IOK https://m.edsoo.ru/7f41¢c292

OUOTEXHOJIOTHH
8 PesepBHOE Bpems 1 bubmotexa 110K https.//m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC

KosmmuecTBo 4acos
Ne o/ Hanmenosanue pasjies0s u Tem Juexrtponnbie (¢poBbIe) 00pa3oBarTeibHBIE
TpOrpaMM bl Bcero Konrtpos Hble IpakTHyeckue
pecypebl
padoThI padoThI

1 DBOMOIMOHHAS OUOJIOTHS 9 1 butimoreka I1TOK https://m.edsoo.ru/7f41cc74
2 BO3HUKHOBEHHE U PA3BUTHE JKHU3HU HA 3eMIie 9 0.5 bu6motexa [IOK https://m.edsoo.ru/7f4lcc74
3 OpraHu3Mbl U OKpYIKaroIas cpe/a 5 1 bubmotexa 1IOK https://m.edsoo.ru/7f4lcc74
4 Coo0IriecTBa M 9KOJOTHIECKHE CHCTEMbI 9 bubmoreka IIOK https://m.edsoo.ru/7f4lcc74
5 PesepBHOE BpeMst 2 bubimoreka 1{OK https://m.edsoo.ru/7f4lcc74
OBIIEE KOJIMYECTBO YACOB T10 ITPOTPAMME 34 0 2.5
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IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
Ne Tema ypoka KosmuecTBo 4acoB DIeKTpoHHbIE HU(POBBIE
n/n Bcero Koutposbubie | Tlpakrinyeckue 00pa3oBaTeIb Hble
padoTsI padoThI pecypenl
bubmoreka 1HOK
1 Buosorust B cucteMe HayK 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTopI MO3HAHUS KUBOU mpupoasl. [Ipakmnyeckas paborta Ne 1 Bu6miotexa 1JOK
2 «/cnonp30BaHKe Pa3IMYHBIX METOOB MPU HU3yYCHUH OHOJOTHYCCKHX 1 0.5 https//m.edsoo.ru/863e6122
00BEKTOBY
3 5 1 Bbubmoreka [[OK
MOJIOTHUIECKHE CHCTEMBI, IPOIIECCHl M X U3yUCHUE https //m.eds0o.ru/863¢6564
4 X . B 1 bubmorexa 1IOK
HMUYCCKAIN COCTaB KIeTKU. Bona n MUHEpaJbHBIC COMM https //m.eds0o.ru/863e674e
bubmioreka [HOK
5 bema. Coctas 1 c1poerie bemos ! https://m.edso0.ru/863e6b72
O] — . o1
5 | cHiyaenc cammmccxolt axnimnoom feperon ( pavepe ) 05 | Bubmomex LIOK
https://m.edso0.ru/863e6b 72
aMMJIa3bl MIM KaTaJla3sl)y»
bubmorexa 1IOK
! YrnenoziL. JiHmm ! https://m.eds00.ru/863e6870
bubmioreka [IOK
8 HyxnennoBbie kucnotsl. ATD 1 https://m.edsoo.ru/863e6d5c
9 Hctopus u MeTopl n3ydeHus KieTkd. KietouHas Teopwust 1 bubmmorexa TIOK
p Apl H3Y : p https://m.eds00.ru/863e6e88
10 Kietka kak 1eocTHasi KuBas CUCTEMa 1
Crpoenne dykapuoTHdeckoi kieTkd. JlabopatopHas padota Ne 2 bu6morteka 1TOK
11 «3yuenne CTpOEHUS KICTOK PaCTCHHA, )KMBOTHBIX, TpHOOB 1 GakTepuii 1 0.5 https://m.eds00.ru/863e6ff0
y P P p P
10/]] MUKPOCKOIIOM Ha TOTOBBIX MHKpPOIIpEnapaTax U uX OMHCaHHE) https://m.edsoo.ru/863e716¢c
bubmorexa 1IOK
12 ObMeH Bellects W METaboTHaM ! https://m.edso0.ru/863e766¢c
Bubmorexa IIOK
13 ®dortocuHTe3. XeMOCHHTE3 1 https //m.eds00.ru/863e7c98
N bu6moteka 1IOK
14 Iuepremieckuii 0omeH 1 https://m.eds00.ru/863e7aae
15 JKusHennslii nukia knetku. Jlenenue knetku. Murto3. JlabopatopHas 1 0.5 bubmotexa ITOK
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pa60Ta Ne 3 <<Ha6m0;[eHne MUTO3a B KJIECTKaX KOHYHKA KOPCILKa JTyKa Ha
TOTOBBIX MHUKpOIIp€Hiaparax»

https://m.edso0.ru/863e7dc4

Bubmorexka 1IOK

16 Brocunres Oenka. Peakiius MaTpuaHOTO CHHTE3a https//m.eds00.ru/863:796e
bu6morexa ITOK
17 Tpancasuus — Guocunres Gea https:// m.edsljo.ru/863e796e
Bubmorexa IIOK
18 Hexnetounsie (OpMBIKU3HU — BHPYCHI https //m.eds00.ru/863e7540
Bubmoreka 1{OK
19 @DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmorexa 1IOK
20 Meiios https://m.edso00.ru/863e7f4a
OO6pa3oBaHUE U Pa3BUTHE HOJOBBIX KIETOK. OIUIOIOTBOpEHHE. Bu6morexa LIOK
21 JlabopatopHast paboTa Ne 4 «V3yueHne cTpoeHHs MOJIOBBIX KIETOK Ha 0.5 https//m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenaparax) T !
22 WnmBuyansHOE pa3BUTHE OPraHU3MOB bubmorexa LIOK
https://m.eds00.ru/863e8436
23 I'eHeTHKa — HayKa O HACJEACTBEHHOCTH M M3MEHYHMBOCTH ﬁ?ﬁﬁgﬁsﬁ)ﬁ /8636862
ps://m. .
on 3aKOHOMEPHOCTH HACJICIOBAHUS MTPU3HAKOB. MOHOTHOpHIHOE Bubmortexa ITOK
CKpeIINBaHUE https.//m.eds00.ru/863e8878
25 JurubpugHoe ckpemuBanue. 3aKOH HE3aBUCHMOTO HACHIEIOBAHU S Bbubmorexa LIOK
NIPHU3HAKOB https://m.eds00.ru/863e89a4
CrernneHHoe HaclefoBaHUE Mpu3HaKoB. JlJabopaTopHas pabora Ne 5 Bubmotexa 1[OK
26 «3y4eHune pe3ybTaTOB MOHOTHOPHIHOTO M AUTHOPHUIHOTO CKPCIIUBAHUS 0.5 .
y Ap030( MBI Ha TOTOBBIX MUKPOTpEnapaTax» https //m.eds00.1u/863¢8¢60
Bubmorexa IIOK
27 I'enetnka nomna. HacneoBaHMe MPHU3HAKOB, CIETICHHBIX C TIOJIOM https //m.eds00.ru/863e8c60
W3menunBocts. HenacnenctseHHass u3MeHUnBOCTh. JlabopaTopHas paboTa
28 Ne 6. Isyuyenune MoaupMKaNMOHHONW M3MEHYMBOCTH, TOCTPOCHUE 05 ﬁﬁggﬁeﬁgsi?ﬁ /863e8efe
BAapPHAlMOHHOTO PSJa U BAPHALHOHHOM KPUBOM» " ’
29 Hacnencteennas m3MmeHuuBocTh. JlabopaTopHas pabota Ne 7. « AHamm3 05 Bubmiorexa [IOK
MYTAIUH y Ap030(Q MBI HA TOTOBBIX MUKpPOIIpenapaTax) ' https://m.edsoo.ru/863e8efe
30 I'enetnka yenmoBeka bubmorera LIOK
https://m.eds00.ru/863e8d78
31 PesepBHslil ypok. O6o0menue o teme «HacnenctBeHHOCTE |

HN3MCHYUBOCTh OPraHM3M OB»
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30 C 1 bubmorexa LIOK
CHICKIMA Kak Hayka W HPOHCCe https://m.edso00.ru/863e9214
33 M . 1 Bubmorexka 1IOK
€TOJIbI ¥ IOCTVIKEHUS CEJIEKIIUN PAaCTeHHI M )KUBOTHBIX https://m.edsoo.ru/863e9214
2 5 1 bubmorexa 1IOK
MOTCXHOJIOTHA Kak OTpacjib MpOHU3BOJCTEA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
Ne Tema ypoka KosnyecTBo 4vacos DJIeKTpoHHBbIe 1M POBbIE
n/n Bcero KonTpossb Hbie IlpakTHyeckue 00pa3zoBaTeJib Hble
padoThI padoThI pecypehbl
1 DBOOLHS U METOIbI €€ N3yUEeHHUS 1 bubmorexa LOK
H b Y https://m.edso0.ru/863ea20e
2 HcTtopus pa3BuTus OpeACTaBICHUN 00 3BOJIOLUU 1 bubmorexa LOK
prA P pea H https://m.eds00.ru/863e9570
Bubmorexa 1JOK
3 MukposBomomms 1 https://m.eds00.ru/863e9cle
4 TMomysus kak dJAeMeHTapHas eIMHUIA BUA U dBoJIOIUH. JlabopaTopHas 1 05 bubymorteka 1TOK
pabota Ne 1 «CpaBHeHHE BHIOB 110 MOP(]OJOTHIECKOMY KPUTEPHUIO» ' https://m.eds00.ru/863e99c6
5 JBmwkynme cuiibl (3JeMeHTapHbIe (AKTOPBI) IBOIOLUN 1 bubmotexa LIOK
yi P P 1 https://m.edso0.ru/863e9da4
. bu6moTteka 1IOK
6 EctectBeHHBIN 0TOOp U €r0 (GOPMBI 1 hitps //m.eds00.ru/863e9ed0
, PC3yJ1b6TaTbI 3Bom03l1m/g npncnoco6n2nno<§: ;pia)mmmos u . o BuGmiotexa LIOK
Brioo6pasosanne. Jlabopatopuas paota Ne 2 «Ornmcanne ) https://m.edsoo.ru/863e9fde
MPUCTIIOCOOICHHOCTH OpraHu3Ma 1 €€ OTHOCHTEILHOTO XapaKTepay
8 HanpasneHus u yTd MakpOo3BOIOLUU 1 bubmorexa HOK
https://m.edso0.ru/863e9cle
9 HeoOpatuMocTh 3BOJTIOIUH
10 Hcropus >xu3HU Ha 3eMJle U METOABl €€ U3yUeHUs
11 I'unoTe3bl MPOMCXOKICHHS JKH3HH Ha 3emJie 1 bubmorexa LIOK
P https://m.eds00.ru/863ea5a6
12 Pas3Butie ku3HH Ha 3eMJie [0 dpaM U IepHoaM 1 Eubmorexa OK
p pHO https://m.edsoo.ru/863ea6be
13 OCHOBHBIC 3Talbl YBOJIONNH PACTHTEIHFHOTO M )KHBOTHOTO MHpa. 1 0.5 bubmorexa [IOK
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[paxtueckas pabota Ne 1 «/3yueHne uckomaeMbIX OCTATKOB PAacTeHUH U
JKUBOTHBIX B KOJUIEKLIUSIX)

https://m.edsoo.ru/863ea8bc

Bubmioreka 1{OK

14 CoBpeMeHHas cCUCTeMa OpraHuYecKoTo MUpa https//m.eds00.ru/863ead8e

bubmorexa 1IOK

15 IBOONHA HENIOBCKA (AHTPOTIOrCHE3) https://m.eds0o.ru/863eac2c

Bubmotexa ITOK

16 JBwxkymme cuibl (pakTopbl) aHTPOIOTeHe3a https://m.edslcglo.ru/863ead44

17 OCHOBHBIE CTaJUU HBOJIOLUH YEJIOBEKA

18 YenoBedyeckre pachl M MPUPOIHBIC aJJalITAIIMN YeJOBCKA bubmorera LIOK

https://m.edsoo.ru/863eaea?2

19 PesepBHEI ypok. O600menne mo TeMe « Bo3SHNKHOBEHHE U pa3BUTHE
JKU3HU Ha 3emJie»

20 DKOJIOTHS KaK HayKa

b K

21 Cpenpl 0OUTaHMS U IKOJIOTHIECKHE (PaKTOPHI hﬁ?sm/(;r;e :3 SI(;IOOru /863eafec
Aobwnotnueckue ¢akroprl. JlabopatopHas padota Ne 3.

29 «Mopodonormueckre 0COOCHHOCTH PACTSHIH U3 Pa3HBIX MECT OOUTAHHD. 05 bubmorexa [IOK
JlabopatopHast pabota Ne 4. «BimsiHue cBeTa Ha POCT M Pa3BUTHE ' https://m.edso0.ru/863eb10e
YepEHKOB KoJIeycay

Bubmorexa 1IOK

23 bromticckue paxtops https://m.edso0.ru/863eb348

2 DKOJOTHYECKHE XapaKTePUCTHKU MoIysiuu. [Ipaktnueckas padota Ne 2 05
«[oacYy€T IIOTHOCTH MOMYJIAINUKA pa3HbIX BUJOB PACTEHUN» '

bubmorexa 1IOK
25 Coo0miecTBa OpraHM3MOB — OUOIICHO3 hitps //m.edsoo.ru/863eb46a
26 DKOJOTHYECKHAE CUCTEMBI (IKOCHCTEMBI) ﬁﬁtsg(;r;eggsgg)ﬁ /863eb46a
ps://m. .

27 OCHOBHBIE MTOKA3aTENN SKOCUCTEMBI. DKOJIOTHYECKHE MUPaMHUIbI. bu6morteka 1TOK
CaoiictBa skocucteM. Cykieccust https://m.edsoo.ru/863eb5fa

28 IpupoHbIe 3KOCHCTEMBI

29 AHTPOTIOTEHHBIE SKOCHCTEM bl

30 Buochepa — rnobanpHas sKOcHCTEMa 3eMid ﬁﬁgg?r;eggsggﬁl%?)ebb%

Bubmiorexa 1IOK
31 3aKOHOMEPHOCTH CYIIECTBOBaHUSI OHOCH ePHI https //m.eds0o.ru/863ebd 16
32 UYesoBeuecTBO B Onochepe 3emim



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

bubmortexa IIOK

33 CocyIiecTBOBaHUE MPHUPOJIBI M YeJIOBEUECTBA 1 https://m.edsoo.ru/863ebale
3 PesepsHEIit ypok. O600menne Temsl «Coo0mecTBa U 3KOJIOTHISCKHE 1

CHCTCMBI»
OBIIEE KOJWYECTBO YACOB IIO ITPOTPAMME 34 25



https://m.edsoo.ru/863eba1e

YUYEBHO-METOJIUYECKOE OBECIHEYEHME OBPA30OBATEJILHOI'O
MMPOLECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI J1J151 YHEHUKA

* buonorus, 10 xnacc/ [Taceunnk B.B., Kamenckuii A.A., PyouioB A.M. u jap.; [lox
penaxmueii [Taceunnka B.B. AxiinonepHoe o6mectBo «3narensctBo «lIpocBemenuey
* buonorus, 11 xnacc/ [Taceunnk B.B., Kamenckuit A.A., PyorioB A.M. u np.; [Tox
penaxiueii [Taceunuka B.B. AxkiinonepHoe obiectBo «M3narensctBo «lIpocBerenue

METOAUYECKHUE MATEPHAJIBI JUISA YYUTEJIA

HNAP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41c292



https://m.edsoo.ru/7f41c292
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