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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOLIUX HENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneruduke Onosiornu, €€ 3HAYCHUH B TTO3HAHUU KHBOUW MIPUPOLI M 0OCCIICUCHUH
CYILLECTBOBAaHMS 4esioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeTUu OOy4YeHHWs, BOCTHTAHUS W Pa3BUTUA OOYYAIOIIMXCS CPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00s3aTeIbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

B nmnporpaMmme mo OuHONIOTHHM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaloImMXCSd MO OCBOCHHIO COJACpKaHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTUE 3HAHUW, CBSI3aHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PCHUS,  I[EHHOCTHBIX
OpHEHTAINN JIMYHOCTH, SKOJOTHICCKOTO MBIIUICHUS, IPEACTABICHUH O 3I0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe IO OHOJIOTHH yAEJIEHO BHUMaHHUE HCIIOJIb30BaHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJIE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JIEBaHMI 4YEIOBEKa, MEIHKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
[eJIECO00Pa3HOr0 TOBEICHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIUSHUS XO3SWCTBEHHOW JESATCIBPHOCTH YEJIOBEKAa HAa COCTOSHHE IMPUPOIHBIX M
HCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHHE BHUMAHMSI K MPUKIIATHON HAIIPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus
YCIIOBHUM TSI PEIICHUST OJTHOW M3 aKTyallbHBIX 3a/1ay IMKOJBLHOTO OMOJOTUYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JMHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOI'0 MHUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHMS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yyenue 61oia0ruu o0ecnedrnBaeT ycuoBus s (GOpMHUPOBaHMUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX Y HWH(POPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
NPEACTABICHUSIMU U3 IPYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJi ONPENCJICHUS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO IMOAXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTHUECKOM zesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHWM
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYECKOro 00pa3oBaHMS.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJNIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOrO 3HAYEHHUs 3HAHUH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«DBOIOIUS KUBON NPUPOJBI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBIIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATbHOMN



OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra © TNPUOOPETCHHE YMEHHM
WCITOJIB30BaTh OTH 3HAHWS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTikeHue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOGHHE OOYYAIOUIMMHCS CHCTEMbl 3HAaHHM O OHMOJOTMYECKUX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHUIIaX, CIY)KAIIUX OCHOBOU
Uit (pOPMUPOBAHUSL TIPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpPraHU3allMH, BBIAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCIIEIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHUe y OOYYAIOIMMXCS ITO3HABATEIBHBIX, WHTCIUICKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCe aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHSI OPTaHHU3AINH;

CTAaHOBJIICHHE Yy oOOydaronmxcst oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH W OIICHUBATH SIBICHHS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAHMM 3HAHUW U OIBITA, MOJIYYEHHBIX MPH
U3y4eHUU OHOJIOTUY;

dbopMupoBaHHe Yy OOyYAOMIMXCSA YMEHHH WUTFOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWW B TPAKTUYECKON JCSITCIBHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW ISl TIOBBIMICHUS YPOBHS
HKOJIOTHYECKOM KYJIbTYpBI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TIOBCEAHEBHOM KU3HU TS
OIICHKH TTOCJICICTBHIA CBOCH JESITCIIBHOCTH IO OTHOIIECHHUIO K OKPYIKAIOIIEH cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOrmero obpazoBanusi yueOHbIN penmer «buomorusy,
n3ydaemasi Ha 6a30BOM YPOBHE, SIBJISIETCS 00s13aTEIbHBIM YYCOHBIM MTPEIMETOM.

J{nst u3yueHusi OMoJIoruu Ha 6a30BOM YPOBHE CPEJIHET0 00111ero 00pa3oBaHus
otBoaAUTCS 68 yacoB: B 10 kiacce — 34 ydaca (1 yac B Henento), B 11 knacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOM KApTUHBI MUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alHs.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE JJIEMEHTBI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmentsl — Ouonormdeckue Karanm3aTtopbl. CTpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. Butamusbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak 1nenoctHas >kuBas cuctema. OOmmMe MNpU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XKUBOTHOU U
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpanHbie opranHouasl kietku: OIIC, ammapart [onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o000JI0uKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOb, «buocunres 6enka», «CTpoeHHe MOJIEKYJIbI OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTamuTUYECKONM aKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U retepoTpodHsiil. Pons dhepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAaHHE DHEPrUM B KIJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJICKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuUTHE  (OHTOreHe3). OMOpUOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y MLBETKOBBIX pAaCTEHHN», «BeretaTuBHOE pa3MHOXKEHHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJeNb-alIuInKauus «J/legeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsiencTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IIpaBuno JOMHHUPOBAHMS. 3aKOH PAaCUICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupytouee ckpenmpane. Mcrnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHAasI TEOPUS HACJIEACTBEHHOCTHU. [ eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  WM3MEHUYMBOCTH.  XapaKTEPHCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaTtuBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHUS TEHETUYECKHUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckne  OCHOBBI  JTUTHOPUAHOTO  CKpeHIMBaHus»,  «Meilo3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHKPOCKON U MHUKpompemnapar «Jpo3zoduia» (HopMa, MyTaluu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabopaTtopHas pabota Ne 6. «3yuenne MoaupUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpelMBaHUWE YWUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomouHanTHoM JIHK wu TpaHcrennsix opranusmoB. Krerounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. M. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUSY.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHN H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

[TpodopreHTalMOHHBIIT KOMIOHEHTBKIIIOYAET 3HAKOMCTBO C NMPO(ECCUIMH,
CBSI3aHHBIMM C OHOJIOTMEH, JEMOHCTPAlUI0 AaKTyaJbHOCTH OHOJIOTHH B
COBPEMEHHOW >KM3HU Yepe3 NpPHUMEpPbl U3 MEJIULHHBI, CEIbCKOrO XO3SICTBA H
JIPYTUX CMEXHBIX cdep, a TakkKe pa3BUTHE AaHAIMTUYECKHMX HABBIKOB 4Yepes
pelIeHre NPaKTUUECKUX 3a4a4 U POBEJACHNE HKCIIEPUMEHTOB.

11 KIIACC

Tema 1. DBoJrOoHOHHASI OHOJIOTHS.

[TpennochlIKu BO3HMKHOBEHMSI 3BOJIIOLIMOHHOW TEOPUH. OBOJIIOLMOHHASA
Teopusi U1 €€ MecTo B Ouonoruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJICHUS BHUJOB B MaJICOHTOJIOIMUYECKON JIETONMMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguyeckue: cxoncTso U paznuure ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOIOrMYecKre: CXOACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
NM03BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJOTHYHBIC, aHAJIOTHYHBIC,
pPYIUMEHTApHBIE OPTaHbl, aTaBU3Mbl. MOJIEKyIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX MyTell y BcCex
OpraHH3MOB.

OomonnonHas Teopuss Y. JlapBuna. llpeanochulku BO3HUKHOBEHHS
napBUHM3MA. J[BWDKyIIME CHUIIBI JBOJIONUU BHUIOB 1o JlapBuHYy (M30BITOYHOE
pa3MHOKEHHE TIPH OTPAaHUYCHHOCTH PECYpPCOB, HEOoMpeaenEéHHas W3MEHYHBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopust 3BotoIuH (CTD) u €€ OCHOBHBIE TTOJIOXKECHHUS.

MuxkposBosmrorus. [Tomymnsius Kak equHUIA BUIa U YBOJIOIUH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallMOHHbBIN
mpoiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymnsIMOHHBIE BOJHBI M ApEid
reHoB. M3onsims 1 MUTparus.

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrop sBomonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcroco0IeHHOCT OpraHU3MOB KaK pe3ysbTaT SBOMIONUH. [IpumMeps
MPUCTIOCOOJICHH Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa30BaHus: reorpaduyeckoe, IK0JIOrHIecKoe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpIreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLUN.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHBI 0TOOP», «MHOr0o00Opasue COpTOB PaCTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTH», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIprucrnocobieHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAINPABICHUS H3BOJIIOLMHU», OOBbEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojenb ammukauus «llepexpéct
XpOMOCOM», BJIaXHbIE mpenaparsl «Pa3Butme Hacekomoro», «PasBurue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onmcanue nprCIocOoOJEHHOCTH OpPTraHU3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble TrumnorTesbt
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: a0uoreHe3 M MaHClepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas 3pa W €€ TMEepUOABl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3o300CKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUM, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBIIEHHE, paclBET U BBIMUPAHUE TPYIIT AKUBBIX OPTaHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBoIIOLIMA YeJIOBEKAa. AHTPOIIOJOTH KaK HayKa. PazBuTue npeacraBiieHuil o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl H3ydeHHs aHTponoreHesa. (CxonacrtBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneacrtBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIus.

UYenoseueckne  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOIECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoHcTpanuu:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
apBuH.

Tabmumer 1 cxembl: «Bo3uukHoBenue ConHedHOM cucTeMBl», «Pa3Burtue
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuMBOTHas  KIeTKay,
«IIpokapuoTnueckasi KieTka», «COBpPEMEHHAs CHCTEMa OPraHUYECKOTO MUpPay,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH MCKOIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAYYHBIN WM KpAaeBETUECKUI My3eii).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  a0MOTHYECKMX  (PaKTOpOB.
buonornueckue puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HeWTpanu3M. 3HadueHHe OWOTHYECKHX B3aUMOJCHCTBUN JJIS CYIICCTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysanuu. (OCHOBHbIE IOKa3aTeln
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ perysuus.

JdeMoHCTpaum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuupl u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
opranu3MoBy», «®doronepuoauszm», «llonymsaium», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJISUUU UHDY30pUu-Ty(henbkuy, «llumieBbie nenm».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJSAIINANA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3M B
OHOLIEHO3E.

DKoJIorMueckrue cuctemMbl (dkocucreMbl). IloHstne 00 »3KocucTeMe U
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIeCTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcCHOBHBIE TIOKAa3aTeIu HKOCHUCTEMBbI: OMoMacca, MPOIAYKIHUA. DKOJIOTHYECKUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnajackoro o ouochepe. I'panuiipl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI DJIEMEHTOB (yriepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE YKOJIOTHYECKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMd UM HMX HCHOJb30BaHue. JlocTkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmumpr u cxemsl: «IlumeBsie menu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBay, «llenmu nuTanusy, «IKoJIOTHUECKAs TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOa», «[louBa — BakHeIIasi cocTaBisiomas
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdepe», «kKpyroBopot a3ota B mpupoze».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
YKUBOTHBIX, MPUHALJICKAIINE K Pa3HbIM 3KOJOTMYECKHM TpynrnaM OJHOIO BHJA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTEeHU! U )KUBOTHBIX.

IIpodgopueHTAIMOHHBIA KOMIIOHEHT: 3HAKOMCTBO C IpodeccUusiMu B
obnactu OMOJIOTUH, MEAMIIMHBI, CEJIbCKOIO XO3SHCTBA U JPYTHX CMEXHBIX chep;
nocelieHne NpoPMIbHBIX MpeanpusaTuii (1adboparopuit, arpopupm, MEIUIUHCKUX
YUPEXKACHUI), TI€ MOXKHO YBUAETh NMPUMEHEHHE OHOJOTMYECKHMX 3HAHUI Ha
IpaKTUKe; pa3paboTKa MPOEKTOB, CBA3AHHBIX C PEIICHHMEM KOHKPETHBIX 3a/1a4 B
o0nacTy OMOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalW4yhe MOTHUBAIlMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMH  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEW MO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY’KAIOIIEN Cpee.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIHMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00yUYaIOIIerocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4e€OHBIX M TO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
PonuHoi, ropaoctu 3a CBOW Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHUE, COOJIIOICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

FOTOBHOCTh K AKTHUBHOM JEATEIBHOCTA TEXHOJIOTUYECKOM M COLMAIBHOUN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pa3IM4HbIM cepaM mpodecCUOHATIBHON NEATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccud U Peanr30BbIBATh
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpPETaEMble TPU HW3YYECHUU OHOJIOTHH
3HaHUS W YyMEHUs TPU peHIeHUu NpoOJeM, CBS3aHHBIX C palMOHAIbLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
AKOCHUCTEM, OrOochephl);



aKTMBHOE HENPUATHE JEWCTBUM, NPUHOCALIMX BpEN  OKpYKarolleu
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKON HAIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEW M pPEHICHUH MpoOaemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh TOJydaeMble 3HAHUS IS aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPrusi, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMI, THIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMHM OO0Yy4Yaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXkKAaTh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
AeCTBUSIMM:

1)0a3o0Bble JIOrHYecKue A1eMCTBHUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHM S, Ki1acCU(pUKAIIUU, 0OO0OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTMMHU MOHSITHUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YNbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE CpelcTBa LISt peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEaAbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHHIO B yYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U YKU3HEHHBIX CUTYaIlHsIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peHIeHHWs 3aJadd  pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWs B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUIECKHA OIICHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCTIONb30BAaTh HAYYHBIA S3BIK B KayecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JIMCKYCCHUU TIO CYIIECTBY OOCYXIaeMoOil TeMbl (yMEHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpEACTBA OOIICHHS, MOHMMAaTh 3HAUYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaAMEPEHUS IPYTUX JIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIIICHHE K COOCCETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOJIOTUYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUAX M IOCTYINKAaxX IO OTHOLICHHIO K JKMBOHM IPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
NEATEIIbHOCTH U JKU3HECHHBIX CUTYaLHsIX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBII YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCUHU I OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynpTaThl OocBoeHUs mporpamMmbl COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B Pa3IUYHBIX y4EOHBIX CHUTYyallUiX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssus), YpOBHEBask OpraHu3alis )KUBBIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Mengens, T. Moprana, H. . BaBuiioBa) u yuenus (0 HeHTpax MHOTooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUI, OpraHu3anus U MpPOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JienaTh BbIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
XKU3HH C LEJbl0 o0ecreyeHus: 0O€30MacCHOCTH CBOEro 3J0pOBbS M 3J0POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpaKTUYECKHUe pabdoThl, COOJOAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaT OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbl MHpAa M HAyYHOTO MHUPOBO33PEHHS, O BKIIAJ€ POCCHUICKUX WU
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALUSA, TeHO(OHA, SBOIIOMS, ABIXKYIINE CUIIBI ((DaKTOPBI) HBOJIOLINHY,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TeopuH (IBOJIIOUMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMU, OOBSCHEHHE IMOIyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJIALNWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMU B DKOCHCTEMAX, AHTPONOICHHBIX H3MEHEHUU B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUH B IOBCEIHEBHOMN
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl pallMOHAIILHOTO MPUPOAOIIOJIb30BAHMS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3jiejioB U TeM
NMPOrpamMmbl

Ne i/

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

BocnurarteabHbIi
ACIeKT

buonorus kak HayKa

0.5

0.5

YcranaBnuBaTh
JIOBEPUTEIIbHBIE
OTHOIICHHSI MEXTY
YUUTEIIEM U
oOyuarorumucs,
CHOCOOCTBYIOLINX
TIO3UTUBHOMY
BOCTIPHUSTHIO
yYauMHUCs
TpeOoBaHUil U IPOCHO
YUUTENs; TOOYXAATh
oOyJaromuxcs
co0Jro1aTh Ha YpoKe
OOIIETPUHSATHIE HOPMBI
TIOBEJICHHUS, TIPAaBUIIA
oOuIeHus co
CTapIIUMHU
(yuutensimu) u
CBEPCTHUKAMH
(oOy4arormmmucs);
UHHUIIUUPOBATh
o0yJaromumxcs K
00CYyKIEHHIO,




BBICKA3bIBAHUIO CBOETO
MHEHHUS, BBIpaOOTKE
CBOET0 KOTHOIICHHUS
0 MOBOJY
MOJIy4aeMoi Ha ypoKe
COLMAJIbHO 3HAYMMOM
uHopManuy,
Onwupartbes Ha
>KM3HEHHBIN OMBIT
oOyyJarouxcs,
MPUBO/IS ICHICTBEHHBIE
pUMepBbL, 00pasbl,
MeTadopsl — U3
OIM3KUX UM KHHT,
(UITBEMOB, MYJIBTHKOB,
KOMITBIOTEPHBIX UTP.
CoznaBaTh
JIOBEPUTEIIbHBIIN
MICUXOJIOTHYECKHI
KJIMMAT B KJIACCE BO
BpeMs ypoKa

JKuBbIe CHCTEMEI U HX OopraHu3anusa

Hcnonb3oBars
BOCIIUTATEIIHHBIE
BO3MOXHOCTH
coJiepKaHusl y4eOHOTro
npeaMeTa uepes
nooop
COOTBETCTBYIOIIHX
TEKCTOB JJIsl YTEHHS,
3aa4 sl penIeHus,




POOJIEMHBIX
CUTYalUM i
oOcyXJeHHs B KJacce;
noOyX1aTh
oOydJaronmxcs
co0Jro1aTh Ha YpOKe
OOIIECTTPUHATHIE HOPMBI
MIOBEJICHUS, TIPaBHJIa
oOuieHus co
CTapIIuMHU
(yuutensimMu) u
CBEPCTHUKAMH
(oOyuarommcs);
UHUIIUHPOBATH
o0yyJaronmxcs K
00CyXICHUIO,
BBICKA3bIBAHUIO CBOETO
MHEHHUS, BBIpaOOTKE
CBOETO KOTHOIICHUS
0 MOBOJY
MOJTy4aeMoOi Ha ypoke
COLMAJIbHO 3HAYMMOH
uH(popMaluy,
Onupartbes Ha
>KM3HEHHBIN OMBIT
obOyyJaronuxcs,
MIPUBO/IS ICWICTBEHHBIE
pUMEpPBI, 00pasbl,
meTadopsl — U3
OJIM3KUX UM KHUT,




(UIBMOB, MYJIBTHKOB,
KOMITBIOTEPHBIX UID;

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

[IpuMenATH Ha ypoke
WHTEPAKTHBHBIC
(hopMBbI pabOTHI C
00yJaroIuMuUCs:
WUHTEIUICKTYaJIbHbIE
UTPHI,
CTHMYJIUPYIOIINE
MI03HABATEIIbHYIO
MOTHBAIUIO
00ydJaromuxcs;
[IpuMenATH HA ypoke
WHTEPAKTHBHBIC
(hopmbI pabOTHI C
00y4aroIuMucs:
rpymnmoBas paboTa win
paborta B mapax,
KOTOpBIE yuaT
o0ydJaronuxcs
KOMaHJTHOH paboTe u
B3aNMOJICHCTBHIO C
JIPYTUMH
00y4aromuMucCs;
UHUIIUUPOBATH U
MOJIIEPKUBATH
UCCIIEI0BATEIbCKYIO
JeSITeTbHOCTD
oOydJaronuxcs B
paMKax peanu3anuu




VUMU UHIUBHYyaTbHBIX
U TPYIIOBBIX
UCCIIEJIOBATEIbCKUX
MIPOEKTOB

X(H?»HCI[GSITGHLHOCTL KIICTKH

[IpuMenATH Ha ypoke
WHTEPAKTHBHBIC
(hopmbI pabOTHI C
00yJaroNUMUCS:
UHTEJUICKTYaIbHbIE
UTPBHI,
CTUMYJTUPYIOIIHEC
M03HABATEIILHYIO
MOTHBAIIHIO
00yJaromuxcs;
[TpumensTh Ha ypoke
WHTEPaKTHBHBIC
(hopMbI paboTHI €
o0yJarnuMucs:
rpymnmoBas paboTa wiu
pabora B mapax,
KOTOpBIC ydaT
o0ydJaronuxcs
KOMaHJTHOH paboTe u
B3aMMO/JICUCTBUIO C
JPYTUMH
00y4JarIuMuUCs;
UHUIIUUPOBATH U
TTOJIJICP’KUBATH
HCCIIeIOBATEIIECKYIO
JESATSIIEHOCTD




Paszmuoxenue u HHAUBUAYAJIBHOC PA3BUTUC
OpTraHHu3MOB

o0yJaromuxcs B
paMKax peaqu3anuu
UMH UHIUBHYAIbHBIX
Y TPYIIOBBIX
UCCIIeI0BATEIbCKUX
IPOCKTOB

NPUBJICKaTh BHUMAaHHE
oOydJaronmxcs K
oOcyxaaemMoi Ha
ypoke nuH(pOopMaIuH,
AKTUBH3AIAH
IT03HABATEJIbHOMN
NESATCIIbHOCTH
00yJaromuxcs;
noOyx1aTh
oOyJaromuxcs
co0Jro1aTh Ha YpoKe
HOPUHIUIBI Y4eOHOH
JTUCIUTIMHBL U
caMOOpraHu3aIlnu;
[IpuMenaATH Ha ypoke
WHTEPAKTUBHBIE
(hopMbI paboTHI €
o0yJarnuMucs:
UHTEIJIEKTyaIbHbIC
UTPBHI,
CTUMYJUPYIOIIHE
ITO3HABATEIHHYIO
MOTHBAIIHIO
00yJaromuxcs;




HacnencTBeHHOCTh M H3MEHUYHUBOCTD
OpTraHHu3MOB

1.5

[IpoextupoBaTh
CUTYaIlUU ¥ COOBITHSA,
pa3BUBAIOIINE
AMOILIMOHAIBHO-
IIEHHOCTHYIO chepy
oOyJaromnierocs;
OpraHu30BbIBaTh
IPYIIIOBBIE POPMBI
yueOHOU
NeSITeIIbHOCTH;
[IpuMenATH Ha ypoke
WHTCPAKTUBHBIE
(hopMBI pabOTHI C
00yJaroMMucCs:
rpymnmoBas paboTa win
pabora B mapax,
KOTOpbIE yyaT
oOyJaromuxcs
KOMaHJHOH paboTe u
B3aNMOJICHCTBHIO C
JPYTUMH
00yJaronmMucs;
Oprann3oBbIBaTh
VH/IMBUyaJIbHYEO
yueOHYI0
NesITeIbHOCTD;
NPUBJICKATh BHUMAHHE
0o0ydJaromuxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKe




SIBJICHHI, IOHSATHH,
MIPUEMOB ;
PeanuzoBrIBaThH
BOCITMTATCIbLHBIC
BO3MOXXHOCTH B
Pa3TUYHBIX BHAX
JIeITCIILHOCTH,
o0yJaromuxcs co
CJIOBECHOM (3HaKOBOM)
OCHOBOI:
CHCTeMaTU3aIus
yueOHOro MaTepuarna.

Peanmu3oBriBaTh
BOCIIMTATCIbHEIC
BO3MOYKHOCTH B
pa3IMYHBIX BUIAX
JIeATeIIbHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUSATHS

JJIEMEHTOB
Cenekiust opranu3mMoB. OCHOBBI 3 JEHCTBUTEILHOCTH:
OMOTEXHOJIOT U HaOJIFO[EHUE 3a

JIEMOHCTPAIHSIMH

YUUTENS, IPOCMOTP
y4eOHBIX (PUIBMOB;
OpraHu3oBbIBaTh
IpYyMNIOBBIE POPMBI
yaeOHOU
NeSITeTbHOCTH;

PasBuBath y




o0yJarmuxcs
MO3HABATEIIbHYIO
aKTUBHOCTb,
CaMOCTOSTEIIBHOCTD,
WHUILIUATHUBY,
TBOPYECKHUE
CIIOCOOHOCTH;
Co3nmaBarh
JIOBEPUTEIIbHBIN
IICUX OJIOTHICCKHI
KJIMMAaT B KJ1acce BO
BpEMsl ypoKa.

PesepBHOE Bpems

0.5

Peann3oBBIBaTH
BOCTIMTATEIIHHBIC
BO3MOYKHOCTH B
Pa3IMYHBIX BHUJIAX
e TeNbHOCTH
oOyJaromuxcs Ha
OCHOBE BOCTIPUSATHS
3JIEMEHTOB
JIEAUCTBUTEIIBHOCTH
HaOJIFO[EHUE 3a
JIEMOHCTPAIHSIMH
YUUTEINSI, TPOCMOTP
y4eOHBIX (PUIBMOB;
OpranuzoBbIBaTh
TpynmnoBbie GOPMBI
yaeOHOU
NeSATeTLHOCTH;
PasBuBath y




o0yJarmuxcs
MO3HABATEIIbHYIO
aKTUBHOCTb,
CaMOCTOSTEIIBHOCTD,
WHUILIUATHUBY,
TBOPYECKHUE
CIIOCOOHOCTH;
Co3nmaBarh
JIOBEPUTEIIbHBIN
IICUX OJIOTHICCKHI
KJIMMAaT B KJ1acce BO
BpEMsl ypoKa.

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME
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11 KJIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbie

IIpakTHYeckue
padoTshI

BocnurarteabHbIi
ACHEeKT

OBOJIIOIMOHHAS OMOJIOTUSA

[IpuMenATH Ha ypoke
UHTEPaKTUBHBIE (POPMBI
paboTsI ¢
00yJaroMMuCs:
MHTEIJICKTyaJ bHbIe
UTPbI, CTUMYJIHPYIOIIUE
II03HABaTEJIbHYIO
MOTHBALIUIO
00ydJaromuxcs;
[IpuMenATH HA ypOoKe
UHTEPaKTHBHBIE (POPMBI
paboThl ¢
00y4arIuMucs:
rpymnmnoBas paboTa win
paboTa B mapax, KOTOpbIe
y4yaT 00y4Jaroumxcs
KOMaHJTHOH paboTe 1
B3aNMOJICHCTBHIO C
JIPYrUMHA
00yJaronmMucs;
WHUIIMAPOBATH U
HOJIeP’)KUBATh
UCCIIEI0BATEIbCKYIO
JeSITebHOCTD




Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha
3emie

0.5

00yYaromuxcs B paMKax
peanu3aiuy uMH
VH/IMBUTyAJIbHBIX
IPYIIIOBBIX
MICCIIC/IOBATEIIbCKUX
IPOCKTOB

[Ipumenats Ha ypoke
UHTEPaKTHBHBIE (DOPMBI
paboTHI C
00y4arouuMucs:
BKJIIOYECHHUE B YPOK
UTPOBBIX POy,
KOTOpBIE CIIOCOOCTBYIOT
HaJIQ)KUBAHUIO
TIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILEHUH B Kiacce,
no0yX/1aTh
oOyJaromuxcs
coOJr0/1aTh Ha YPOKE
OOLIENPUHSATHIE HOPMBbI
NIOBEJICHHUS, TIPaBUIIA
OOLIEHUS CO CTApIIMMHU
(yuutensmu) u
CBEPCTHUKAMH
(oOyuarorummcs);
WHUITUUPOBATH U
MOJIICP)KUBATH
HCCIIEI0BATEIBCKYIO
JeSITeTHHOCTD




00yYaromuxcs B paMKax
peanu3anuy UMu
WH/IMBUYAJIbHBIX U
TPYIIIOBBIX
UCCIIEIOBATEIbCKIX
MPOEKTOB; Peasin30BbIBaTh
BOCIIUTATEIIbHBIE
BO3MOXHOCTH B
Pa3ITUYHBIX BHJAX
JeSITeTbHOCTH
00y4aroIuXxcsi HA OCHOBE
BOCIIPHSITHS DJIEMEHTOB
JICHCTBUTEIILHOCTH:
HaOJIFOIeHYUE 3a
JIeMOHCTpAIHSIMA
YUUTEIIS, IPOCMOTP
y4eOHBIX (PUIBMOB;
Opranun3oBbIBaTh
TpynmnoBbie (OPMBI
yueOHOM IesTeNbHOCTH;
PasBuBath y
oOyJaromuxcs
MI03HABATEIBHYIO
AKTUBHOCTb,
CaMOCTOSITENTEHOCTB,
WHUIUATHBY, TBOPUCCKUE
CIIOCOOHOCTH;

Opranu3Mbl 1 OKpyXKarouias cpeaa

Oprann3oBbIBaTh
rpynmnoBble GOPMBI
y4eOHOH JeSATEIHHOCTH;




[IpuMenATH Ha ypoKe
UHTEPaKTHBHBIC (DOPMBI
paboThl ¢
00yJaroIUMHUCS:
rpymnmoBas pabota win
paboTa B mapax, KOTOpbIE
ydaT 00y4Jaronuxcst
KOMaHJIHOU paboTe u
B3aMMO/ICHCTBUIO C
JIPYTHMH
00y4aromuMucs;
OpranuzoBbIBaTh
VH/IMBUTYaJIbHYIO
y4eOHYIO JIeSATSIILHOCTD;
IIPHUBJICKATh BHUMAaHUE
o0ydJaronmxcs K
IIEHHOCTHOMY aCIeKTy
M3yJaeMbIX Ha YPOKe
SIBJICHUI, TOHATHUH,
IPUEMOB ;
PeanuzoBbiBaTH
BOCTIHTATEIbHBIC
BO3MOYKHOCTH B
Pa3TUYHBIX BHJAX
NESTSIIEHOCTH,
00yJaronuxcs co
CJIOBECHOM (3HAKOBOW)
OCHOBOM:
CUCTeMAaTH3aIIHS
y4eOHOro MaTepuaia.




COO6H_ICCTBE[ N 3KOJOTHUYCCKUC CUCTEMBI

[IpoexkTupoBaTh
CUTYalluu U COOBITHS,
Pa3BUBAIOIINE KYJIBTYPY
MepeKUBAHUN U
LEHHOCTHbIE OPUEHTALIUU
pebeHka;

[Ipumenats Ha ypoke
UHTEPaKTHBHBIE (DOPMBI
paboTHI C
00y4arouuMucs:
BKJIIOYECHHUE B YPOK
UTPOBBIX POy,
KOTOpBIE CIIOCOOCTBYIOT
HaJIQ)KUBAHUIO
TIO3UTHUBHBIX
MEKITHYHOCTHBIX
OTHOILEHUH B Kiacce,
no0yX/1aTh
oOyJaromuxcs
coOJr0/1aTh Ha YPOKE
OOLIENPUHSATHIE HOPMBbI
NIOBEJICHHUS, TIPAaBUIIA
OOLIEHUS CO CTApIIMMHU
(yuutensmu) u
CBEPCTHUKAMH
(oOyuarorummcs);
WHUITUUPOBATH U
MOJIICP)KUBATH
HCCIIEI0BATEIBCKYIO
JeSITeTHHOCTD




00yYaromuxcs B paMKax
peanu3anuy UMu
WH/IMBUYAJIbHBIX U
TPYIIIOBBIX
UCCIIEIOBATEIbCKIX
MPOEKTOB; Peasin30BbIBaTh
BOCIIUTATEIbHBIE
BO3MOXHOCTH B
Pa3ITUYHBIX BHJAX
JeSITeTbHOCTH
00y4aroIuXxcsi HA OCHOBE
BOCIIPHSITHS DJIEMEHTOB
JICHCTBUTEIILHOCTH:
HaOJIFOIeHYUE 3a
JIeMOHCTpAIHSIMA
YUUTEIIS, IPOCMOTP
y4eOHBIX (PUIBMOB;
Opranun3oBbIBaTh
TpynmnoBbie (OPMBI
yueOHOM IesTeNbHOCTH;
PasBuBath y
oOyJaromuxcs
MI03HABATEIBHYIO
AKTUBHOCTb,
CaMOCTOSITENTEHOCTB,
WHUIUATHBY, TBOPUCCKUE
CIIOCOOHOCTH;

PesepBHOE Bpemst

0.5

Oprann3oBbIBaTh
rpynmnoBble GOPMBI
y4eOHOH JeSATEIHHOCTH;




[IpuMenATH Ha ypoKe
UHTEPaKTHBHBIC (DOPMBI
paboThl ¢
00yJaroIUMHUCS:
rpymnmoBas pabota win
paboTa B mapax, KOTOpbIE
ydaT 00y4Jaronuxcst
KOMaHJIHOU paboTe u
B3aMMO/ICHCTBUIO C
JIPYTHMH
00y4aromuMucs;
OpranuzoBbIBaTh
VH/IMBUTYaJIbHYIO
y4eOHYIO JIeSATSIILHOCTD;
IIPHUBJICKATh BHUMAaHUE
o0ydJaronmxcs K
IIEHHOCTHOMY aCIeKTy
M3yJaeMbIX Ha YPOKe
SIBJICHUI, TOHATHUH,
IPUEMOB ;
PeanuzoBbiBaTH
BOCTIHTATEIbHBIC
BO3MOYKHOCTH B
Pa3TUYHBIX BHJAX
NESTSIIEHOCTH,
00yJaronuxcs co
CJIOBECHOM (3HAKOBOW)
OCHOBOM:
CUCTeMAaTH3aIIHS
y4eOHOro MaTepuaia.




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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2.5

[IpoexkTupoBaTh
CUTYalluu U COOBITHS,
Pa3BUBAIOIINE KYJIBTYPY
MepeKUBAHUN U
LEHHOCTHbIE OPUEHTALIUU
pebeHka;




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JIeKTPOHHBbIE U(POBbIE 00pa3oBaTeIbHbIE
pecypcsl

buosiorus B cucreme Hayk.
Bxo1HOW KOHTPOJIb.

Meroapbl TO3HAHUS )KUBOU
npuposl. [IpakTudeckas
pabora Ne 1
«Mcnons3oBanue
Pa3IMYHBIX METO/OB MPHU
M3y4YEHUN OMOJIOTHYECKUX
O00BEKTOBY

1 0.5

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e632a

bu6mmoreka LIOK https://m.edso0o.ru/863e6122

buonornyeckue cUCTEMEI,
MPOIIECCHI U UX U3YyUCHUE

XHUMHUYECKUI COCTaB
KIeTku. Boma n
MHHEpPAJIBbHBIE COJIA

benku. Cocras u ctpoeHue
0O€eJIKOB

bubnuoteka [{OK https://m.edsoo.ru/863e6564

bubmuoteka [{OK https://m.edsoo.ru/863e674e

bubmuoreka [{OK https://m.edsoo.ru/863e6b72

DepMeHTBI —
OHOJIOrHYeCcKHe
KaTaJIN3aTOPBI.
JlaGopaTopnas pabora Ne 1
«M3yuenue
KaTaJINTUYECKOU

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

aKTUBHOCTH (pepMeHTOB (Ha
npuMepe aMuiIasbl Wil
KaTaJiasbl)»

Yrnesonwl. JInnuasl

HyxnenHoBbIE KUCIIOTBI.
ATO

bubnmoreka [{OK https://m.edsoo.ru/863e6870

bu6mmoreka LIOK https://m.edsoo.ru/863e6d5c

Hctopus u meTosl
WU3YYCHUS KICTKHU.
Knerounas Teopus

bu6mmoreka LIOK https://m.edsoo.ru/863e6e88

10

11

12

KieTka xak 1einoctHas
JKXHuBas1 CUCTEMaA

Crpoenue
9YKapUOTHYECKOHN KIETKH.
Jlaboparopuas padota Ne 2
«M3ydeHnue cTpoeHus
KJIETOK PacTEHUM,
KUBOTHBIX, TpUOOB U
OakTepuii Mo
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpOTpenaparax u ux
OIIHMCaHHUE»

OOMeH BEIIECTB U
MeTadOJIN3M

0.5

https://resh.edu.ru/subject/lesson/5465/main/162895/

bubmuoreka [JOK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716¢

bubnuoteka [{OK https://m.edsoo.ru/863e766¢

13
14

dorocunaTe’. XeMOCUHTES

DHepreTuvecKuii o0OMeH

bubnuoteka [{OK https://m.edsoo.ru/863e7c98
bubnmoreka [{OK https://m.edsoo.ru/863e7aae

15

Ku3HEHHBIN UK KICTKU.
Henenune xknetku. MuTos.
JlabopaTtopHas pabota Ne 3

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://resh.edu.ru/subject/lesson/5465/main/162895/
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

«HabmroneHne MuTO3a B
KJIETKaX KOHYMKa KOpPEeIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

Buocunres Oenka. Peakuus

16 bub6muoreka LIOK https://m.edsoo.ru/863e796e
MaTPUYHOTO CUHTE32
T —0
17 PAHCIBIIHA HOCHITTES bubnmoreka [{OK https://m.edsoo.ru/863e796e
Oenka
HexkneTtounsie hopmMbl
18 bubmuoteka [{OK https://m.edsoo.ru/863e7540
XKHU3HU — BUPYCHI
19 ®opMbl pa3MHOKEHUS bubmmorexa [IOK
OpraHu3MoOB https://m.edso00.ru/863e81b6https://m.edsoo.ru/863e831e
20 Meiio3 bubnmuoreka [{OK https://m.edsoo.ru/863e7f4a
OO6pa3zoBaHue u pa3BUTHE
TMIOJIOBBIX KJIETOK.
On0/10TBOpEHHE.
J1a6 6ota Ne 4
21 abopatopHaz pabota 0.5 bu6nuoreka LIOK https://m.edsoo.ru/863e81b6
«3yueHune cTpoeHus
IIOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIperiapaTax
nu
22 FAMBHAYATILHOS paspuIne bubmuoreka [{OK https://m.edsoo.ru/863e8436
OpraHHU3MOB
I'enetnka — Hayka o
23 HACJIEACTBEHHOCTH U bubmuoreka I{OK https://m.edsoo.ru/863e86f2
W3MEHUYUBOCTH
3
24 AROHOMEPHOCTH bubnuoreka [{OK https://m.edsoo.ru/863e8878

HAaCJICOOBAaHMs ITPU3HAKOB.



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Mounorubpumanoe
CKpELIMBaHHE

25

JurubpunHoe
CKpelIuBaHue. 3aKoH
HE3aBUCHMOT'O
HaCJIeI0BaHMs TPU3HAKOB

bubnmoreka [{OK https://m.edsoo.ru/863e89a4

26

27

CueruieHHOE HacJIeJ0BaHNE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPEUIMBAHUS Y APO30(HIIBI
Ha FOTOBBIX
MUKpOITpenaparax»
I'enernxka nona.

HacnegoBanue IMPU3HAKOB,
CICIICHHBIX C ITOJIOM

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8c60

bubmuoteka [{OK https://m.edsoo.ru/863e8c60

28

29

N3MeHYnBOCTSD.
Henacnencreennas
W3MEHYUBOCTb.
JlaGopatopHnas pabota Ne 6.
N3yuenue
MOJU(PUKAITTOHHON
U3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psia U
BAPUALIMOHHON KPUBOI»

HacnencrBenHas
N3MCHYHNBOCTBD.

0.5

0.5

bubmuoreka [{OK https://m.edsoo.ru/863e8efe

bubmuoreka IIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

Jlaboparopuas pabota Ne 7.
«AHanu3 myTtaiui y
Ipo30(HITBI HA TOTOBBIX
MUKpOITperaparax»

30

31

32

33

T'eneTuka uenoBeka

O60061eHue u
cUCTEeMaTHu3alus 3HaHUM Ha
temy«HacneacTBeHHOCTh U
U3MEHYUBOCTh
OpraHU3MOB»

Cenexuus Kak HayKa 1
poriecc
MeTtoas! U JOCTHKEHHUS

CCIICKIIN paCTeHI/Iﬁ u
JKHNBOTHBIX

0.5

bubnmoreka [{OK https://m.edsoo.ru/863e8d78

https://urok.1sept.ru/articles/549559

bubmuoteka [{OK https://m.edsoo.ru/863e9214

bubmuoteka [{OK https://m.edsoo.ru/863e9214

34

buorexHonorusa xak
OTpaciib MPOU3BOJICTBA

bubnuoteka [{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB
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https://m.edsoo.ru/863e8d78
https://urok.1sept.ru/articles/549559
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
uudgposbie
Ne n/m Tema ypoka Konrpoabubie IIpakTuuyeckue
Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 DBOJIIOIUS U METOJIbI €€ U3YUYCHHS 1 https://m.eds00.ru/86
3ea20e
HcTopust pa3BuTHs IpeacTaBIeHU 00 bubmorexa [JOK
2 PUED pedl 1 https://m.edso00.ru/86
3BOJIFOLIUHU 3e9570
bu6mmorexa [IOK
3 MHUKPO3BOIIOIUS 1 https://m.eds00.ru/86
3e9cle
[Tonynsus Kak dJIeMEeHTapHAas eIUHUTA
BU ay u sBosroiuu. JIlabo alleo Has paboTa bubmorexa [JOK
4 A i PaTOpHai p 1 0.5 https://m.eds00.ru/86
Ne 1 «CpaBHeHue BU0B 1O 3699¢6
MOP(}OIOrHUECKOMY KPUTEPHIO)
JIBuoKky1ye cumbl (31eMeHTapHbIe bubmorexa HOK
5 T 3 1 https://m.eds00.ru/86
(baKTOpHI) IBOJIOLIUH 369dad
bu6mmoreka [JOK
6 EctectBeHHBII 0TOOP 1 ero (hopMbI 1 https://m.eds00.ru/86
3e9ed0
Pe3ynbTate! 3BOMIONMY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U bubmorera [JOK
7 P b 1 0.5 https://m.edso0.ru/86

BugooOpa3oBanue. JlaboparopHas pabota
Ne 2 «Onucanue npucrnocob6IeHHOCTH

3e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

opraHu3ma u €€ OTHOCHUTEIILHOTO

XapaxkTepa
bubmuoreka [JOK

8 Hanpasnenus v mytd MakpO3BOJIOIUN https://m.eds00.ru/86
3e9cle
https://foxford.ru/wik
i/biologiya/zakonome
rnosti-evolyutsii-

9 HeobOpaTtumocTs 3BOMIOIINN )
konvergentsiya-
divergentsiya-
parallelizm
https://foxford.ru/wik

10 Wcropus xu3Hu Ha 3emiie U1 METO/bI €€ i/biologiya/voznikno

A3Y4YEHUS venie-zhizni-na-
zemle
bubmuorexa [JOK

['unoTe3bl MpOUCXOXKACHUS KUZHHU HA

11 https://m.eds00.ru/86

3emite
3eabab
bu6mmoreka [JOK

PazButue xxu3HM Ha 3emMIie 1o Ipam U

12 — https://m.eds00.ru/86
3eabbe

OCHOBHBIC 3TaITbI YBOIIOIUH

PACTUTEIBLHOI'O M JKMBOTHOI'O MHpa. Bubnuoreka L{OK

13 [TpakTuueckast pabota Ne 1 «3ydenue 0.5 https://m.eds00.ru/86

MCKOIIA€MbIX OCTATKOB PaCTEHUU U 3ea8bc

JKUBOTHBIX B KOJUICKILIHSIX)

CoBpeMeHHas cucTemMa OpraHu4ecKkoro bubmmorexa LOK

14 Mipa https://m.eds00.ru/86
3ead8e

15 DBOJIOIUS YeJIOBEeKa (aHTPOIIOTEHE3) bubnnorexa [JOK



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/zakonomernosti-evolyutsii-konvergentsiya-divergentsiya-parallelizm
https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-na-zemle
https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-na-zemle
https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-na-zemle
https://foxford.ru/wiki/biologiya/vozniknovenie-zhizni-na-zemle
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

https://m.edso00.ru/86
3eac2c

JBwxymme cuitbl (pakTops)

bubmuorexa [JOK

16 erie https://m.eds00.ru/86
aHTpOIoreHes3a 3eaddd
https://foxford.ru/wik
i/biologiya/proishozh
17 OcHOBHBIE CTaJIUU IBOJIOLUU YETIOBEKA ;
denie-cheloveka-
antropogenez
YemoBeueckue pachl ¥ IPUPOIHEIE Bubmzorexa LIOK
18 ATATTALII e ﬁBeKa pup https://m.edso0.ru/86
A H " 3eaea?
PeseprHblit ypok. O0001IeHNE 110 TEME https://resh.edu.ru/su
19 «BO3HUKHOBEHHE M Pa3BUTHUE KU3HU Ha bject/lesson/5940/con
3emne» spect/69238/
https://resh.edu.ru/su
20 DKoJoTus Kak HayKa bject/lesson/5941/ma
in/46728/
bu6mmoreka [IOK
Cpenpl 00uTaHUs U HKOJIOTHIECKHE
21 darTop! https://m.edso00.ru/86
p 3eafec
Aobuotuyeckue daxropsl. JlaboparopHas
pabora Ne 3. «Mopdonornyeckue
. bu6mmoreka [JOK
0COOEHHOCTH PacTEHHUH U3 pa3HbIX MECT
22 0.5 https://m.eds00.ru/86
oOutanusy. JlaboparopHas padota Ne 4. 3eh106
«BnusHHUE cBeTa HAa POCT U pa3BUTHE
YepEeHKOB KOJIeyca
bu6mmoreka [IOK
23 Buotnueckue akropsr https://m.eds00.ru/86

3eb348



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://foxford.ru/wiki/biologiya/proishozhdenie-cheloveka-antropogenez
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://resh.edu.ru/subject/lesson/5940/conspect/69238/
https://resh.edu.ru/subject/lesson/5940/conspect/69238/
https://resh.edu.ru/subject/lesson/5940/conspect/69238/
https://resh.edu.ru/subject/lesson/5941/main/46728/
https://resh.edu.ru/subject/lesson/5941/main/46728/
https://resh.edu.ru/subject/lesson/5941/main/46728/
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

24

DKOJOTUYECKUE XapaKTEPUCTUKHI
nonyssiuuu. [Ipaktuueckas padora Ne 2
«IToacY€T MIOTHOCTH NOMYJISALIMI Pa3HbIX
BHUJIOB PACTEHUI

0.5

https://nsportal.ru/shk
ola/biologiya/library/
2014/02/24/urok-
populyatsiya-i-eyo-
kharakteristikihttps://
studopedia.ru/5_1686
03_prakticheskoe-

zanyatie-.html

25

Coo01iecTBa OpraHM3MoOB — OHOIEHO3

bu6mmorexa [IOK
https://m.edsoo.ru/86
3eb46a

26

27

28

29

30

31

DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI)
OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI.

Okonorudeckue nupamusl. CBOMCTBA
skocucteM. Cykueccus

HpI/IpO,I[HLIe 9KOCHCTCMbI

AHTpOHOFGHHI)Ie 9KOCHUCTEMbI

buocdepa — rmobanbHas sxocucTemMa
3emiun

3aKOHOMEPHOCTH CYIIECTBOBAHUS
6uochepsl

bu6mmorexa [IOK
https://m.edsoo.ru/86
3eb46a

bu6mmorexa [IOK
https://m.edsoo.ru/86
3eb5fa

https://nsportal.ru/shk
ola/ekologiya/library/
2014/02/13/urok-
ekologii-10-klass
https://resh.edu.ru/su
bject/lesson/3555/star
t/32454/

bubmuorexa [JOK
https://m.edso0.ru/86
3ebb5e
bu6mmoreka [IOK
https://m.edso0.ru/86
3ebd16



https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://nsportal.ru/shkola/biologiya/library/2014/02/24/urok-biologii-populyatsiya-i-eyo-kharakteristiki
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://nsportal.ru/shkola/ekologiya/library/2014/02/13/urok-ekologii-10-klass
https://nsportal.ru/shkola/ekologiya/library/2014/02/13/urok-ekologii-10-klass
https://nsportal.ru/shkola/ekologiya/library/2014/02/13/urok-ekologii-10-klass
https://nsportal.ru/shkola/ekologiya/library/2014/02/13/urok-ekologii-10-klass
https://resh.edu.ru/subject/lesson/3555/start/32454/
https://resh.edu.ru/subject/lesson/3555/start/32454/
https://resh.edu.ru/subject/lesson/3555/start/32454/
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16

https://resh.edu.ru/su

32 UYenosedecTBo B Ouocdepe 3emin 1 bject/lesson/5499/con
spect/295897/
CocytiecTBoBaHUE TPUPOJIBI U bubmorexa [IOK
33 Y 1 https://m.eds00.ru/86
YeJIOBEYECTBA
3ebale
O0001IeHNE U cUCTEMATH3AIMs 3HAHUH HA https://resh.edu.ru/su
34 TeMy «CoOOIIeCTBa U IKOJIOTHICCKHE 1 0.5 bject/lesson/5501/con
CUCTEMBI» spect/119074/
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 2.5



https://resh.edu.ru/subject/lesson/5499/conspect/295897/
https://resh.edu.ru/subject/lesson/5499/conspect/295897/
https://resh.edu.ru/subject/lesson/5499/conspect/295897/
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/
https://resh.edu.ru/subject/lesson/5501/conspect/119074/

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OHOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHHS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEepKaHuE OHOJOTHYECKHMX TEPMHUHOB H
MOHSATUHN: KHU3Hb, KJIETKA, OPraHU3M; MeTa00M3M (OOMEH BEIIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alnys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznaraTtb OMONIOrMYECKUe TEOPUH (KJIETOUHAsl, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAy4YHOTO T[O3HAaHUS B OHOJIOTHH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHH, TEOPUMl MU 3aKOHOB; YMEHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MpEeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
6I/IOJIOF MYCCKUX IMPOLECCCOB U SIBJIGHI/If/’I, AJI TIPUHATUA DPAKTHICCKUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTtb 3JIEMCHTAPHBIC I'CHCTHYCCKHUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HO€ CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUA JJI IMpeaACKasaHus

HacCJICOOBaHHU ITPU3HAKOB Y OPraHu3MOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAIONIYIO NICEBAOHAYYHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCIHUIINHC, OMOTEXHOJIOTHU

10

YMeHue co3iaBaTh COOCTBEHHBIC MHMCHMEHHBIC M YCTHBIC COOOIICHHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHWK O MECTE M PO OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHAIIBHOW TPAaMOTHOCTH YEJIOBEKAa [JISl pPEelIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBI,  PEIYyICHTHI, Henu  MUTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTHYECKHE TEOPHUH (SBONIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxoacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BrIajeTb METOJAMU HAY4YHOTO T[O3HAHHUS B OHUOJNOTHH
(Habmro/IeHHe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE IMOJYYCHHBIX PE3yJbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OWOreOLlEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUH B HKOCHCTEMaX, aHTPOTIOT €HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHnli B MOBCEAHEBHOW KU3HU B IETNSAX oOecreueHus 6€301macHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOITUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHHUS B  OKPYKAIOIIEH MNPUPOJHON  Cpere;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTPI)KGHI/IIZ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOrHYECKHeE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
cobmogath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLIEHHBATh W WHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOLIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAIIbI);

? paccMaTpuBaTh rio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu



INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

buonorus kak Hayka

11

Bbuonoruss — Hayka o xuBoil mpupozae. Ponp Ouonoruun B (opmupoBaHUH

COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CHcTeMa OMOJOTHIECKIX HAYK

1.2

Metoapl MO3HAHUS KHUBOU MIPUPOIBI (HAOIIIOACHHE, YKCIIEPUMEHT, OMMCAHUE,
M3MEpeHue, KiacCHU(pUKaIus, MOJCITUPOBAHUE, CTAaTHCTHUYECKas oO0paboTKa

JTAHHBIX )

2.1

2.2

3.1

JKuBble cucTeMbl U UX OopraHnu3anus

JXKusble cucteMbl (OMOoCHCTEMBI) Kak IpeaMeT u3yuenus ounonoruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYIISIPHO-TEHETUYECKHM, KICTOYHBIH,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUIOBO, SKOCUCTEMHBIH, OMOCepHBII
XUMHUYECKUI COCTaB U CTPOCHHE KIICTKH

XUMUYECKHI COCTaB KIETKH. XUMHYECKHE DJEMEHTHI: MaKpOdIJIEMEHTHI,

MHKPOISJICMECHTEL. Boz[a U MHUHCPAJIIBHBIC BCHICCTBA. Q)YHKIII/II/I BOABI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOI0 Oananca

3.2

3.3

3.4

benku. CoctaB u cTpoeHue OelKoB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble M 3aMEHUMBIE aMHUHOKHUCIOTH. AMHHOKHMCIOTHBIH COCTaB.
VYpoBHM CTPYKTYpBbl O€IKOBON MOJIEKYJIbI (IEpBUYHAs, BTOPUYHAS, TPETUYHAS
U YeTBEpTUYHAs CTPYKTypa). XUMHUECKHUEe cBOMCTBA OenkoB. buonornyeckue
(GyHKIMHN OEIKOB.

depMeHThI — Ouooruueckue karanuzaropsl. CTpoeHne pepMeHTa: akKTUBHBIN
LeHTp, cyOcTpaTHas cneuuduuHoctb. Kodepmentsl. Burtamunsl. OTianuus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB

VYrneBoapl: MoOHOcaxapuisl  (IJIOKO3a, pubo3a U Je30Kcupubdo3a),
aucaxapunbl (caxaposa, JIaKTo3a) W ToJicaxapuibl (Kpaxmall, TJIMKOTEH,
1esutroI03a). buomornueckue GyHKIIMN yTIE€BOIOB.

Jlununel:  Tpurnuuepunsl, crepounbl, Qochomunuael. ['mapodumbHO-
ruapodoOHbIe cBoWcTBa. buonormueckue ¢yHkiuu nunuaoB. CpaBHEHHE

YTJI€BOOOB, OCJIKOB U JIMIIU0B KaK HCTOYHHKOB SHEPTUU

Hyknennoseie xucnorsl: JIHK wn PHK. Hyxneorunsr — MoOHOMepHI



HYKJIEMHOBBIX KucinoT. Ctpoenne u gpynkuun IHK. Crpoenue u ¢dyHKIuu
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

]_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUsL. MCTOI[BI HN3YUCHUA KIICTOK

3.6

3.7

Krerka kak nenoctHas xuBas cucrema. O01Ire npu3HaKky KJIeTOK: 3aMKHYTas
HapykHass MmemOpana, mosiekynbl JIHK kak reHernyeckuii anmapar, cucteMa

cuHTe3a OelKa

Tunbel knerok: »sykapuoTHueckas M IHpokapuorndeckas. OcoOeHHOCTH
CTpOCHHUS MNPOKAPUOTHYECKOM KieTkh. Kiletounas creHka OaKTepHid.
CrpoeHue »ykapuOTUYECKOW KJIETKH. OCHOBHBIE OTIUYHUS PACTUTEIIbHOM,

YKUBOTHOM ¥ TPUOHON KIICTKH

3.8

3.9

3.10

[1oBEpXHOCTHBIE CTPYKTYpPHl KJIETOK — KJIETOYHAs CTEHKA, ITIMKOKAIHMKC, UX
¢bysukuuu. [Inazmaruueckas membOpana, e€ cBoiictBa U ¢pyHkuuu. L{uromnnazma
u e€ opranouabl. OJHOMEeMOpaHHbIE OPraHOUABI KJIETKH: SHA0IIa3MaTHUeCKast
cerb (OIIC), anmapar I'ombaku, Jm3ocoMmsbl. [loyaBTOHOMHBIE OpraHOMIbI
KJIETKA: MUTOXOHJpPUH, Tu1acTubl. [IporcxoxxaeHne MUTOXOHIPUM U TUIACTUL.
Bunpr mnactun. HememOpaHnHbie opraHOUIbl KJIETKUA: pUOOCOMBI, KJIETOYHBIN

LHCHTP, pPCCHUYKHU, KT'YTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouenns

Snpo — perynaropubiii neHtp kietku. CTpoeHue siapa: siiepHas 000JouKa,

KapHoIlIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI
TpaHcnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KIJIIETKH

4.1

4.2

4.3

OOMeH BelecTB, WK MeTaboau3M. AcCUMIIIALUS (TUIaCTUYECKUIl OOMEH) U
JTUCCUMUIISILINS (SHEPTeTHUECKU 0OMEH) — JIB€ CTOPOHBI €UHOTO Tpoliecca
Metabonmu3ma. Tumbsl oOMeHa BeHIecTB: aBTOTPOQHBIA M TeTepOTPOQHBIN.

Pons (I)epMeHTOB B OOMEHE BCIICCTB U NPCBpAICHUN SHEPIUU B KIICTKE

®orocunte3. CeroBas u TemHOBas (a3el  (orocunreza. Peakiuu
dotocunTe3a. DPpPexkTuBHOCTL (POTOCHHTE3a. 3HAYeHHE (POTOCHHTE3a IS
KU3HU Ha 3emuie. BriusHue ycimoBui cpenbl Ha (DOTOCHHTE3 W CHOCOOBI
MIOBBIIIEHUS €T0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XeMocHHTe3. XEeMOCHHTE3UPYIOIINe OaKTepuu. 3HAYCHHE XEMOCUHTe3a IS

JKU3HU Ha 3eMiie

DHepreTudeckuii oOMeH B KkieTke. PaciieruieHue BelIeCTB, BbIICTICHHE U
AKKyMYJUPOBAaHUE HSHEPTHH B KJIETKE. ODTambl JHEPreTUYECKOTO OOMeHa.
I'muxomus. bposkenue u ero Buasl. KucmopogHoe OKUCICHUE, WIH KIIETOYHOE

apIxaHue. DPQPEeKTUBHOCTh YHEPreTUIECKOT0 0OMeHa

4.4

Peakuuu wmatpuuHoro cuHte3a. ['eHermueckas wuHpopmamus u JIHK.

Peanuzanus reHeTuyeckomn I/IH(I)OpMaI_II/II/I B KiIeTKe. | eHeTudecKkuii Kog U ero



4.5

cBoiictBa. Tpanckpunius — wmatpuunblii cuHTte3 PHK. Tpancnauua —
ouocunTte3 Oenka. KogupoBanue amuHokucaot. Poib pubocom B OnMocuHTE3E

Oeka

Hexnerounsie ¢opmbl xu3au — BUpychl. Mctopus otkpbeitus BupycoB (JI.H.
WBanoBckuii). OCOOEHHOCTH CTPOCHUSA U JKU3HENEATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacteHuid, KUBOTHBIX M YEJIOBEKA, BBI3HIBACMEIC
BUpycamu. Bupyc ummynonedunmra uenoseka (BUY) — Bo3Oyaurensb

CII1Ia. [TpodunakTrka pacripocTpaHeHUsI BAPYCHBIX 3a00J1€BaHUMA

5.1

Pasmuokenue u WHIAWBUAYAJIBHOC Pa3BUTHUEC OPraHN3MOB

Kierounslii UMK, WM JKU3HEHHBIM MUK KJIeTKU. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUIHOTO
cunre3a /JHK. Crtpoenune xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL.
JuniouHeli M TalUIOWAHBIA  XPOMOCOMHBIE HAOOpbhl. XpOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS M HHJIUBUAYAIBHOTO pa3BUTHUSA
OpraHU3MOB.

Henenne kinetkn — Muto3. Ctaguu murtosa. [Ipouecchl, mpoucxoasnie Ha

Pa3HBIX CTAAUAX MUTO3A. buonorunyeckuii CMBICII MUTO3a

5.2

5.3

@opMmBbl pa3MHOXKEHHUSI OPraHU3MOB: Oecriosoe U nojoBoe. Buapl Gecronoro
pa3sMHOXEHHUsS: JEJICHHUE HAJBOE, MOYKOBAHME OJHO- M MHOTIOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE  pPa3MHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €ro 3HAaUCHUEC I CCICKI NN

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.
Metio3. Cragum meiosza. I[Iporecchl, mpoucxosime Ha CTaausx Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbica u

3HaYeHNEe MeNo03a

5.4

l'ameTtorene3 — mporecc oOpa3oBaHUS TMOJIOBBIX KJIETOK Y JKUBOTHBIX.
ITonoBble »kene3bl: CeMEHHUKHM W suyHMKH. OOpa3oBaHHEe U pa3BUTHE
MIOJIOBBIX KJIETOK — raMeT (CrepMaTo30M[, SHIEKIeTKa) — CliepMaToreHe3 u
ooreHe3. OcoOOEHHOCTHM CTPOEHHUS SIMIIEKIETOK U  CIIEpMaTO30U[OB.

OHJ'IO,Z[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayanbHoe pa3zButhe (OHTOreHe3). OMOpUOHAIbHOE Pa3BUTHE
(oMOpuorene3). Jrtambl AMOPHOHAIBHOIO PAa3BUTHUS Y TO3BOHOYHBIX
KHUBOTHBIX: JpOOJieHHe, TacTpyisuusi, opraHoreres. IlocTamOpuoHanbHOE
pazButue. Tumbl NOCTAIMOPUOHAILHOTO pPa3BUTHUA: TMPAMOE, HENpsSIMOe
(MumunHOYyHOE). BinsHue cpenpl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPOICTBA.

Poct n pa3BUTHC paCTeHHﬁ. OnrorecuHes IBCTKOBOI'O pacCTCHHA: CTPOCHUC




CCMCHU, CTalUH PASBUTUA

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3amaum reHetuku. Mceropus pasBuThs TEeHETHKU. Bknan
POCCUICKHX M 3apyOeKHBIX YUEHBIX B pa3BUTUE FEHETUKU. MeTO bl TeHETHKH
(ruOpu0IOrNYEeCKU, IMTOT€HETUYECKUH, MOJEKYIIPHO-TeHETUYECKU).
OCHOBHBIE T€HETUYECKHE MOHATHUS. | 'eHeTHUecKasi CHMBOJIMKA, UCIIOIb3yeMast

B CX€Max CKpEIlVBaHUN

6.2

6.3

3aKOHOMEPHOCTH HaCJeI0BaHUsS NPU3HAKOB, yCTaHOBIEHHbIE . Menaenem.
MonorubpuaHoe CKpeuBaHue. 3aKOH €IUHO00pa3us THOPUIOB IEPBOTO
nokosieHus. IlpaBuwino noMuHMpOBaHMS. 3aKOH pAaCILEIICHUS ITPU3HAKOB.
I'nnore3a uncroTsl raMert. IloaHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpugHoe  CKpemiyBaHuWe. 3aKOH  HE3aBHUCHMOIO  HACIEIOBaHUSA
IIPHU3HAKOB. HI/ITOFCHCTI/I‘-IGCKI/IG OCHOBBHI I[I/IFI/I6pI/II[HOFO CKpClIMBaHMA.
AHnanusupyroniee — ckpemmBaHue.  Mcmonb3oBaHME — aHAIM3UPYIOLIETO

CKpCIIUMBAaHUsA AJIA OIIPCACIICHUS I'CHOTHUIIA ocobu

CueruieHHOe  HaclieoBaHMe Tpu3HakoB. PaGora T. Moprana 1o
CIICTUICHHOMY HACJICIOBAaHUIO T'eHOB. HapylieHue cremieHuss TeHOB B
pe3ylibTaTe KpPOCCHHTOBEpa. XPOMOCOMHAS TEOPHS HACJICICTBEHHOCTH.
['eneTn4eckue KapThI.

I'enetuka mona. XpoMOCOMHOE ompejeNieHHue mojia. AYTOCOMBI M TOJIOBBIE
XpoMocoMbI. ['OMOTraMeTHbIC M TeTeporaMeTHhIe opraHu3Mbl. HaciemnoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

N3MeHunBOCTh. BUbI M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.
Pone cpeapl B HEHAcHEACTBEHHOM M3MEHYMBOCTH. XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBIN psag ¥ BapHallMOHHAs
kpuBasi. Hopma peaknuum mnpusHaka. KonaudyecTBEHHblE M KaueCTBEHHbIE
NMpU3HAKK U HUX HopMa peaknuu. CBoiicTBa MOAMPUKAITMOHHON

U3MCHYUBOCTHU

6.5

HacnencrBennas, WM TIeHOTHIIMYECKAs, H3MEHYMBOCTh. KoMOuHaTuUBHAs
W3MEHUYUBOCTh. Melo3 M TMOJOBOM TpoIlecC — OCHOBA KOMOMHATUBHOMN
W3MEHUYUBOCTH. MyTalMoOHHAsT HM3MEHYMBOCTh. Kiaccudukaius MyTaiimii:
TEHHBIE XPOMOCOMHBIE, TE€HOMHbIE. YacroTa H NOPUYMHBI MYTAIUH.
Myrtarensusle ¢akTopbl. 3aKOH TOMOJOTHYECKHX PSJIOB B HACIEICTBEHHOM

n3menunBoctu H.M. BaBuiosa

6.6

I'eneruka denoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOABI TEHETHUKHU
YyeJoBeKa: TE€HEAIOTMYECKHH, OJIM3HEIIOBHIH, LIUTOT€HETUYECKU,

OMOXMMHUYECKUH, MOJIEKYIsipHO-TeHeTH4YecKuil. CoBpeMeHHOe ompeaeeHHe




7.1

7.2

7.3

TFE€HOTHIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE
¢ momomiwto I1I[P-ananu3a. HaciaeacTBeHnnbie 3a001¢BaHUS YeI0BEKa: TCHHEBIC
0one3Hu, OonesHu ¢ HACJICJACTBEHHON  MPEIPacioiOKEHHOCTHIO,
XpoMocomMHble  Oone3rn. CoMaTWYeCKMe W TeHEpaTUBHBIE MYTallUH.
[MpuHIMIBL 310pOBOTO 00pa3a >KWU3HM, IUATHOCTUKU, NPOPHIAKTUKH W
JIEUEeHUS FeHETUYECKUX OoJsie3HEN. Meauko-reHeTHYeCcKoe
KOHCYJIbTUPOBaHKE. 3HAUYCHNE MEIUIIMHCKON TeHETHUKU B MIPEAOTBPAIICHUHU U

JICYCHUU TCHETUYECKUX 3a00JIeBaHUI YEeITOBEKA
Cenexnust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa U IpoIecC. 3apOXKJICHUE CEJICKIHMH M JOMECTHKAIIUA.
Yuyenne H.M. BaBwioBa o I1IeHTpax MPOUCXOXKIACHHUS M MHOT000pa3ws
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX.
Copt, nopoa, mramm

CoBpeMeHHbIE METO/BI CeNIeKIMH. MacCOBbIN M MHIUBUIYaIbHBIA OTOOPHI B
CEJIEKLIMU pacTEeHUN U KUBOTHBIX. OIleHKa 3KcTepbepa. bin3kopoacTBeHHOE
ckperniuBanue — UHOpuAUHT. Yucras nuHusa. CKpenMBaHue YUCTHIX JTUHUU.
I'erepo3uc, win rubpuanas cuna. HepoacTBeHHOe CKpellMBaHUE —
ayropunuur. OtnanéuHas rulOpuamszanms U e€ ycnexu. VICKycCTBEHHBIH
MyTareHe3 M MOJy4YeHUE MOJUIIONI0B. JlOCTHKEHUS CEeNEeKUUU PACTEHHIA,

JKUBOTHBIX U MUKPOOPTaHU3MOB

buorexHonorust kak OTpaciab MPOU3BOACTBA. ['€HHAs HMH)KEHEpHs. OTallbl
co3nanusa pexkomOuHantHo JIHK u Tpancrennsix opranmszmoBn. Kierounas
nHxeHepus. Kinetounsle KynabTypsl. MHMKpPOKIOHAJIBHOE PAa3MHOKEHHUE
pactenuil. KiioHMpoBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO03HCTBEHHBIX
OpraHu3MOB. DKoJIOTUYECKHE U 3THYeckue mpobdieMbl. 'MO — renerudecku

MOANGUIIUPOBAHHBIE OPTAHU3MBbI

11 KITACC

Kon

11

IIpoBepsieMbli 3JIEMEHT COACPKAHUS

DBOJIOMOHHAS OMOJIOT U

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CaunerenbcTBa 3BOMOIMU. [laleoHTONOTHYECKHE: TOCIIENOBATENBHOCTh
MOSIBJICHUS BUJIOB B MAJICOHTOJIOTMUECKON JIETOINMCH, MEPEeXOJHbIe (HOPMEI.

buoreorpaduyeckue: cxoacTBo U paznuuue GayH U (QIOp MaTEPUKOB M




OCTPOBOB. DMOPHOJOTHYECKHE: CXOACTBA M PazNuyusi SMOPHOHOB pPa3HBIX
BUJIOB  TO3BOHOYHBIX. CpaBHUTEIbHO-AaHATOMUYECKHE: T'OMOJIOTUYHBIE,
AQHAJIOTWYHBIC, PYAUMEHTApHBIE  OpraHbl, aTaBU3MbL.  MOJEKYJISPHO-
OMOXHMMHMUYECKHE: CXOJCTBO MEXAHM3MOB HACJIECJACTBEHHOCTH M OCHOBHBIX

MeTabOoIMYECKUX MMyTeH y BCeX OpraHu3MOB

1.2

1.3

1.4

OpomtouronHass teopusa Y. JlapBuna. Ilpeanocbulki BO3HMKHOBEHUS
JapBuHU3MA. J[BHKYIIHE CHIIBI 3BOJIONMU BUAOB 1Mo [lapBuHy (M30BITOYHOE
Pa3MHOYKEHHUE npu OTPAaHUYEHHOCTH pecypcos, HeomnpeaenéHHas

M3MEHYMBOCTb, 00pb0a 3a CylIecTBOBaHHE, €CTECTBEHHBII 0TOOD)

Cunrerndeckass teopus HBomoiuu (CTD) m OCHOBHBIE €€ TOJOKECHHS.

MuxkposBomtouus. [lomynsuus Kak eqMHULA BUAA U IBOTIOLIMU

JBmwxynme cuibl ((hakToOphl) HBOJIONUN BUAOB B NpHpojae. MyTalMOHHBIHA
npolecc U KOMOMHATUBHAS M3MEHYMBOCTb. [lomynsnnoHHbIe BOJIHBI U JIpeiid
reHoB. M3zomsiuust u murpanus. EcTecTBeHHBIH OTOOpP — HampaBiIsIOMIMN
¢axrop 3BosoIH. POpPMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnioco0NeHHOCT, OpPraHU3MOB Kak pe3ysibTarT sBosouuu. [Ipumepsr
npucnocoOIeHnit y opranu3MoB. ApoMop(o3bl U UAHOAANTALIUH.

Bun wu  BumooOpasoBanme. Kpurepunm Buma. OcHOBHbIE  (OPMBI

BI/II[OO6p330BaHI/I${Z reorpa(I)qucxoe, 3KOJOIrH4Y€CKOC

1.5

2.1

2.2

MaKp03BOJ'IIOL[I/I$I. cDOpM]&»I OBOJIOIHNHA: (I)I/IJ'IGTI/I‘IGCKEUI, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOIIOUN
Bo3HMKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

JloHayuyHble TIPEICTaBICHUS O 3apOXACHUM >KM3HU. HaydHble Trunoressl
BO3HUKHOBEHUS XM3HM Ha 3emiie: aOHMOreHe3 U MaHcrnepMus. XHUMHUYecKas
ABOJIIOLIMS. DKCHEPUMEHTAIIbHOE TOATBEPKACHUE XUMHUYECKOH 3BOJIIOLUU.
HauanbHble sTansl 6uonornyeckoit spomonuu. I'nnoreza PHK-mupa. Ilepoie
KIETKM Hu uX odBomouus. DopmupoBaHHE OCHOBHBIX TIPYII KUBBIX

OpTraHU3MOB

PasButne xu3HM Ha 3emie no spaM u nepuoaaMm. Karapxein. Apxelckas u
npotepo3oiickas apel. Ilaneo3olickas spa u e€ mepHoAbl: KeMOPHUICKHIA,
OpPJIOBUKCKHW, CWIYPUICKHHA, JEBOHCKHH, KaMEHHOYTOJIbHBIM, IEPMCKHM.
Me3so30iicKas opa 1 €€ IepUuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

KaiiHozoiickas »52pa ®W €€ Tepuoabl: TMaJeOreHOBBIA, HEOTE€HOBBIM,
AQHTPOIIOI€HOBBIM. XapaKTepUCTHUKA KIUMaTa U TE€O0JOTMYECKUX IIPOLIECCOB.

OCHOBHBIEC  JTaIlbl OBOJJIIOLIMK  pPaCTUTCIBHOI0O W XKMBOTHOI'O  MHpaA.




2.3

Apomop(}o3sl y pacTeHHid U KUBOTHBIX. [losiBJICHHE, pacBET U BHIMHUPAHHUE

TPYIII )KUBBIX OPraHU3MOB

Cucrema OpraHMuYecKOro Mupa Kak OTpaxeHue »3Boitonuu. OCHOBHBIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHn3MOB

2.4

DBOIIOLIMS YeIOBEKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTue mpeacraBieHuii o
HPOUCXOKACHUH YeIoBeKa. MeToapl n3ydeHus: antpororeHe3a. Cxonacrsa u
pas3nuYMs YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHUE YEIOBEKa.

JiBmxymue cuibl ((hakTopbl) aHTporioreHesa. HacnencrseHHas n3MEHUYHMBOCTD
U eCTEeCTBEHHBIH 0TOOp. OOIecTBEHHBIN 00pa3 KU3HU, H3TOTOBJICHUE OPY Ui

TpyZa, MBIIIJICHHE, PeUb

2.5

2.6

3.1

OcHOBHBIE CTaAMM M BETBU JBOJIIOLUM YEJIOBEKA: aBCTPAJIIONUTEKH, YenoBek
ymenslid, Yenoek mnpsaMoxomsamui, YenoBek HeaHaepTanbCKkuil, YemoBek
pa3syMHbIii. Haxo/lk1 HCKOMAaeMbIX OCTAHKOB, BpPEMsI CYILIECTBOBAHUS, 00JIACTh

pacmpocTpaneHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHS

UYenoseueckne  packl. OcCHOBHbIE  OOJNbIIME  pachl:  €BPOIEOMJIHAS
(eBpasmiickas), HErpo-aBCTpaJOUAHAs (PKBATOpUAbHAs), MOHIOJOWIHAS
(a3uarcko-aMepuKaHckas). YepTbl MTPHUCHOCOOJICHHOCTH TPE/ICTaBUTENIEH
YeJIOBEYECKHX pac K YCJIOBUSIM CYIICCTBOBaHHS. EJIMHCTBO YEIOBEUECKUX

pac. Kputuka pacuzma

OpranusMbl 1 OKpy»Karolas cpea

DKoJorusl Kak Hayka. 3aJlauyd U pa3zelibl SKOJIOruu. MeTo bl SKOIOTHUECKUX
UCCleIoBaHUM.  DKoJjiormueckoe  MupoBoz3peHue. Cpeabpl  oOUTaHMA
OpraHU3MOB: BOJIHAS, Ha3eMHO-BO3/YIIHAs, MOYBEHHA,

BHYTPHUOpPTraHU3MEHHAas

3.2

3.3

3.4

Oxonoruyeckue ¢akropbl. Kiaccuduxamus skomorndeckux (QakToOpoOB:
abuoTnyeckre, OMOTHYECKHE M AHTPOINOreHHbIE. J[eHCTBHE HKOJOTHMYECKUX

(hakTOpOB HA OPraHU3MBI

AbGuotnueckue (GakTopbl: CBET, TeMIepaTypa, BilaxHOCTb. dDoTonepuoausm.
[Ipucniocobnenus oOpraHu3MoB K JEHCTBUIO aOMOTHYECKHX (DaKTOPOB.

buonornueckne puTMbl

buotnueckue pakropel. Buasl OnoTnueckux B3aMMOAEHCTBHIM: KOHKYpEHIIUS,
XUIIHUYECTBO, Mapa3uTH3M, MYyTyalu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO), AaMeHcallu3M, HelTpanu3sMm. 3HauyeHHe OUOTUYECKUX

B3aUMOJCUCTBUI JJIA CYIICCTBOBAHUSA OpTraHnu3MOB B MIpUPOAHBIX



C000IIIeCTBAX

3.5

KOJIOTHYECKHUE XapaKTCPUCTHUKKU  IIOIIYJIAIHH. OCHOBHBIE  TIOKa3aTeIIN
nomyidauuu: 4YuCJICHHOCTD, INIOTHOCTH, POXKAACMOCTh, CMCPTHOCTD, IMPUPOCT,

MUT'panus. I[I/IHaMI/IKa YHUCJICHHOCTHU MOITYJIALNHU U eé peryisanus

4.1

4.2

4.3

4.4

COOGH.ICCTBa 1 5KOJOTHUYCCKUEC CUCTEMBI

CoobmecTBo opranuzMoB — OuoreHo3. CTpyKTypsl OHOIIEHO3a: BHJIOBAf,
poCTpaHCTBeHHas, Tpoduyeckas (mumesas). Buapl-momuHantel. CBs3u B

OuolEeHo3€e

DKONOTHYecKhe CUCTeMBbl (dKocucTembl). lloHsTHe 00 »JKOcuUCTeME |
ouoreoneHo3e. DyHKIMOHATBEHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYIICHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BemeCTB M TMOTOK JHEPrUU B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCUCTEMBI. [IuieBbie enu
u cerdn. OCHOBHBIE TIIOKa3aTed AKOCHUCTEMBI: Ouomacca, TPOTYKIIHS.
DKOJOTUYEeCKHe MUPAMUIBL: TPOAYKIIMH, YUCICHHOCTH, OnoMaccel. CBoiicTBa

HKOCHCTEM: YCTOMUYMBOCTh, CAMOpPEryJiaLus, pasButue. Cykueccus

[Ipupoansie 3x0ocUcTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOWHOIO
WIN HIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOT€HHBIE ~ 3KOCHUCTEMBL.  ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
bruonornueckoe M XO3SMCTBEHHOE  3HAYEHUE  arpoO’KOCUCTEM U
ypOO3KOCUCTEM.

buopasznoobpa3ue kak ¢aktop ycroiuuBoctu sKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

Vuenne B.W. Bepnanckoro o Ouocdepe. I'paHuiisl, coctaB U CTPyKTypa
6uocdepsl. Kupoe BemiectBo u ero ¢pyHkuuu. OcodeHHocTH Guocepsl Kak
r1100anbHOM 3KOCcHCTEeMBI. J[MHaMUYeckoe paBHOBeCHME U OOpaTHas CBS3b B
6uocdepe. KpyroBopoTs! BemecTB U OMOr€OXMMHUYECKHE Kbl 3JIE€MEHTOB

(yraepona, azota). 30HaIBHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoseuecTBO B Onocdepe 3emiu. AHTPOIIOTeHHBIE U3MEHEHHS B Ouocdepe.
['moGasbHBIEC PKOJTOTHYECKHUE TTPOOITEMBI.
OcHOBa palMOHATBHOTO YIPABJICHUS NPUPOIHBIMH pecypcaMd U UX

UCIoJIb30BaHue. JlocTrykeHus: OMOIOTHH U OXpaHa MPUPOJIbI




