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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3zpaboTke mporpamMMbl 0 OMOJIOTUU TEOPETUUECKYIO OCHOBY JUIsSl OTIPEICICHUS
MOJIX0/I0B K (DOPMHUPOBAHUIO COJEPKaHUs ydeOHOro mpenmera «buosorusy cocTaBuiIM:
koHuentyainbHple mojioxkeHus DOI'OC COO o B3auMoOOOYCIOBJICHHOCTH —IIEJIeH,
coJiepKaHusl, pe3yJIbTaTOB 00yUYEHUS U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BBIITYCKHUKOB,
MOJIOKEHUST 00 OOIUX IEAX W MPHUHIINIAX, XapaKTePU3YIOIMNUX COBPEMEHHOE COCTOSHUE
CUCTEMBI CpeJTHero o0Iero oopasoBanus B Poccuiickoit deaepannu, a TaKKe MOJIOKCHUS
o cneuuduke OHOIOTMM, €€ 3HAYCHUU B MO3HAHUM KUBOW MPUPOJBI U OOECICUECHUU
CYIIECTBOBaHMUSl yejoBeYeckoro ooOmiectBa. (CoOrjacHO Ha3BaHHBIM  IOJIOKEHHUSIM,
ompeeeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu Ja€T MpeACTaBICHHE O IensaX, o0 o0Imel cTpareruu
oOy4eHHs, BOCIUTAHUS W PA3BUTUSA, OOYYAIOUIUXCS CPEACTBAMH Y4E€OHOTO IperMeTa
«buonorusy, omnpenenser o00s3aTeNbHOE TMPEIMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacrpeneneHye o pasieinam U TeMaM, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUS
y4eOHOTO Marepuaja ¢ y4ETOM MEXMPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKH
00pa3oBaTeNbLHOTO MPOIIecca, BO3PACTHBIX OCOOEHHOCTEH 00yUYarommxcs.

B mporpamme mo OHOJIOTMM TakXe YYUTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMbIM
JUYHOCTHBIM,  METAlpEeJAMETHBIM M  TNPEAMETHBIM  pe3yibTaTaM  oOydeHus B
(hopMUpPOBAaHMM OCHOBHBIX BHJIOB YYEOHO-MIO3HABATEIBHON JIESATEIBHOCTH/YUCOHBIX
NeHcTBUM, 00yYaroUXCs MO0 OCBOSHUIO COJIEPKaHKs OMOJIOrMYECKOro 00pa3oBaHMsl.

B nporpamme no 6uonoruun (10-11 kiaccel, 6a30BbIi YPOBEHB) peain30BaH MPUHLIUIL
MPEEMCTBEHHOCTH B M3Yy4YCHUU OHMOJIOTHH, Onarojapss 4emMy B HEH MpOCMaTpUBACTCS
HaMpaBJICHHOCTh HA Pa3BUTHE 3HAHUMW, CBS3aHHBIX C (POPMHUPOBAHMEM E€CTECTBEHHO-
HAay4YHOTO MHPOBO33PEHHUS], IIEHHOCTHBIX OpHUEHTAIMH JUYHOCTH, 3KOJIOTHYECKOTO
MBIIUICHUS, TIPEICTAaBICHUN O 3J0POBOM 00pa3e >KHU3HU U OCPEKHBIM OTHOIICHHUEM K
OKpYyJKarolel mpupoaHor cpene. [loaTomy Hapsay ¢ m3ydeHHEM OOIIECOMOIOTHISCKUX
TEOpUH, a TaKkKe 3HAHUW O CTPOEHUU IMKUBBIX CHCTEM PA3HOrO0 paHra M CYIIHOCTHU
OCHOBHBIX TPOTEKAIONIMX B HHUX TMPOIECCOB B MpPOTpaMMe IO OHOJIOTUH YACICHO
BHUMAHUE HCIOJIb30BAHUIO MOJYYEHHBIX 3HAHUN B MOBCEIHEBHOMN >KU3HH [JIS1 PEIICHUS
MPUKJIAIHBIX 3aJa4, B TOM 4YHUCJE: MNPO(UIAKTUKH HACIEACTBEHHBIX 3a00JieBaHUMN
YeJIOoBeKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUS, OOOCHOBAaHMS HKOJOTHUECKHU
11eJ1IeCO00pa3HOTO TOBEJICHUS B OKpYXKArOUIed NPUPOIHON Cpeje, aHaiu3a BIUSHUS
XO3MCTBEHHON JEATEIbHOCTH YeJIOBeKa Ha COCTOSHUE MPUPOJHBIX W HCKYCCTBEHHBIX
AOKOCHUCTEM. YCHUJICHHE BHUMaHUs K TMPUKIAIHOW HAIpPaBJIEHHOCTH Y4eOHOro MpeaMmeTa
«buosorus» MNPOJUKTOBAHO HEOOXOIUMOCTHIO O00€CTICUEHUsI YCIOBUU [JIs pelIeHUs
OIHOM W3 aKTyaJlbHBIX 3a7ad UIKOJBHOTO OHOJIOTMYECKOro O00pa3oBaHUs, KOTOpas
npeanonaraet (GOpMHPOBAHHE Yy OOYYAIONMIUXCS CIOCOOHOCTH aJanTHPOBATHCA K
M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpemHero o6mero oopa3oBaHus 3aHUMAeT BaxkHOe MecTo. OHa
oOecrieunBaeT (PopMUPOBaHHE Yy OOYYAIONMIMXCS TPEICTABICHUNA O HAYyYHOW KapTUHE
MUpa, pacimpsieT 1 0000IIaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX PU3HAKAX



— YPOBHEBOM OpraHU3ally U 3BOJIOLHH, CO3/IaET YCIOBHS AJI: MO3HAHUS 3aKOHOB KHBOM
npuponbl, (GopMUpOBaHUS (DYHKIMOHAIBHOM TPAaMOTHOCTH, HABBIKOB 3/I0POBOTO H
Oe3omacHOro 06pasa >KM3HHM, HKOJOTMYECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIIEHHUS K
KUBOU NPUPOJE U YEIIOBEKY.

bonpoe 3HaueHue OMOJIOTHS MMEET TaKKe [IJIsl PEHICHUs BOCHUTATEIbHBIX U
Pa3BUBAIOIIMX 33Jlay CPEJHEro OOIIero 00pa3oBaHMSs, COLMAIMU3AIMU OO0YyYarOIIUXCS.
N3yuyenue Oumosioruu oOecrieyuBaeT YCIOBHUS Il (DOPMUPOBAHUS HMHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX ¥ HMH(POPMALIMOHHBIX HAaBBIKOB, ACTETUYECKOM  KYJIBTYPHI,
CIIOCOOCTBYET MHTErpalii OWOJIOTHYECKUX 3HAHUM C MPEACTABICHUSIMU W3 JIPYTUX
y4eOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKU, XUMUU U Teorpaduu. HazBaHHbIE MONOKEHUS
0 MpeHa3HauYeHU yuyeOHoro npeamera « brojaorus» cocTaBuim OCHOBY ISl OTIpEIEICHHS
MOAXOJ0B K OTOOpPY M CTPYKTYpUPOBAHHUIO €ro COJEp)KaHMs, IPEACTABICHHOIO B
porpamMme 1o OMOJIOTHH.

OT6op coxaepxkanusi ydyeOHOro mnpenmera «buosorus» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH € MO3MIMI KyJIbTypOCOOOPAa3HOTO IMOAXOJAa, B COOTBETCTBUHU C KOTOPHIM
oOy4Jaroniuecs: 4O KHbI OCBOUTh 3HAHUS U YMEHHUS, 3HaYUMbIe 1J1s1 (popMUpOBaHUs 0oOLIer
KYJbTYpPBbI, ONPEICISAIOIIE aJIeKBATHOE MTOBEICHUE YEIOBEKA B OKPYIKAIOIIEH IPUPOAHON
cpelne, BOCTpeOOBAHHBIE B MOBCETHEBHOM JKU3HU U MPaKTUYECKOU JiesTeapHocTU. Ocoboe
MECTO B ITOM CHUCTEME 3HAHUM 3aHUMAIOT JJIEMEHTHI COJIECP/KAHUS, KOTOPBIE CIYy’KaT
OCHOBOM 111 (hOpMUPOBaHMSI TPEACTABICHUNH O COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTUHE MUpPA U LEHHOCTHBIX OPHEHTALUAX JUYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3alUU
OMOJI0rMYecKOro o0pa3oBaHusl.

CTpyKTypupoBaHHE COJEp)KaHUs Y4EeOHOro marepuaja B NMPOrpaMMe MO OHOJIOTHH
OCYILIECTBIICHO C YYETOM TPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTJIUYUTETbHBIX
OCOOEHHOCTSIX KUBOM NPUPOABI, O €€ YPOBHEBOM OpraHu3aldd W HBOJIOIUHU. B
COOTBETCTBUM C JTHUM B CTPYKType YyuyeOHoro mpeamera «buosorus» BblaeneHb
cilenyrolmue cojaepxareiabHble JMHUU: «buonmorus kak Hayka. MeTonbl Hay4dyHOTO
no3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak OuoJOruveckas
cucteMa», «CuctemMa W MHOrooOpasue OpPraHMYecKOro MHpa», «IBOJIOLUS KUBOU
PUPOABDY, « DKOCUCTEMBI U IIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Lenb nzydyenust yuebHoro npenmera «buosnorus» Ha 0a30BOM ypOBHE — OBJIa/ICHUE
00y4aroLMMUCS 3HAHUAMHU O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alluy KUBBIX CUCTEM
pa3HOro paHra M TNPUOOPETEeHHWE YMEHHUI HCIOJb30BaTh 3TH 3HAHUSA AJIS TPAMOTHBIX
JCHCTBUM B OTHOIIEHWU OOBEKTOB KUBOW MPUPOABI U PEIICHUS Pa3IMYHBIX KUZHEHHBIX
mpo0em.

JlocTmkeHne neiau usydeHus: yueOHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE
oOecrieunBaeTcs peluieHueM CIeIyIOUUX 3a1au:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMbl 3HAHUH O OMOJIOTMUECKUX TEOPHUSX, YUCHHSX,
3aKOHAaX, 3aKOHOMEpPHOCTSX, THUIOTe3aX, MpaBujaxX, CIyKaluX OCHOBOM s
(GbopMHpOBaHUS TPEACTABICHUA O ECTECTBEHHO-HAyYHOW KapTHMHE MHUpa, O METoAax
HAy4HOI'O MO3HAHUSI, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTAX KMBBIX CUCTEM Pa3zHOIo



YPOBHSI OpTaHM3AIlMH, BBIIAIONIMXCS OTKPHITUAX M COBPEMEHHBIX HCCIEAOBAHHIX B
OMOJIOTHY;

(dopMupoBaHre y 00y4aronMXcs MO3HABATENbHBIX, HHTEIUIEKTYaIbHBIX M TBOPUYECKUX
CIOCOOHOCTE B MpoIlecce aHalM3a AAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX
B3TJISIIOB, MJICH U TIOJIXO0B K U3YYCHHIO KUBBIX CHCTEM Pa3HOT'O YPOBHS OPTaHU3AIINM;

CTaHOBJICHHE Yy OOydYarommxcsi oOmIed KyJIbTypbl, (YHKIHMOHATHHOH T'PaMOTHOCTH,
pa3BUTHE YMEHUN OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIEro MUPA KUBOU MPUPOIBI
Ha OCHOBAHWH 3HAHWI U OTIBITA, MOJIYICHHBIX IPH U3YYCHUH OMOJIOTHH;

dopMupoBaHrEe Y 00YJArOMIMXCs YMEHUH WIUTFOCTPUPOBATh 3HAYCHHE OMOJIOTMUECKUX
3HAaHUU B MPAKTUYCCKOU NEATEIHLHOCTH YEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI U arpoOHOTEXHOIOTHH;

BOCIIUTaHHE YOCKIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEITOBEKOM JKHBOW MPUPOJIHI,
HEOOXOAMMOCTH OEpeXHOr0 OTHOLIEHUSI K HEW, COONIIONECHHS ATHYECKUX HOpPM MpHU
MPOBEJICHNH OMOJIOTUYECKUX UCCIIEIOBAHUM;

OCO3HAHWE IIEHHOCTH OHWOJOTMYECKMX 3HAHWW [  TOBBIIMICHUS  YPOBHS
HKOJIOTHYECKOH KYIbTYpPHI, A1 (GOPMUPOBAHHSI HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUH B NMOBCEIHEBHOMN JKU3HU JIJISl OLICHKU
MOCJIEACTBUM CBOEH NIEATEIBHOCTH MO OTHOILIEHUIO K OKPYXKarollel cpeie, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAaHUE U COOJIIO/IEHNE Mep PO(UIAKTUKN 3a00JI€BaHUM.

B cucreme cpennero obuiero ob6paszoBanus «buonorus», usyyaemas Ha 0a30BOM
YPOBHE, SIBIISIETCS 003aTEIbHBIM YUYEOHBIM MPEIMETOM, BXOJIAIIMM B COCTAaB MPEAMETHON
obnactu «EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jist m3ydenuss Ouojorud Ha 0a30BOM YPOBHE CpeAaHEro oOIiero oOpa3oBaHUs
otBoAuTCsl 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 knmacce — 34 vaca (1
yac B HEJETIO).

COAEPKXAHUE OBYUYEHUA 10 KJIACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTMU ¢ OOIIECTBEHHBIMH, TEXHUYECKUMU U IPYTUMU
€CTECTBEHHBIMHU HayKamH, (prstocodueit, STUKON, 3CTETUKON U mpaBoM. Poiib Guonoruu B
(hopMHUpPOBaHUM COBPEMEHHOM HAYyYHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKHUX HaYK.

Meronpl TO3HAHUS JKUBOM MPUPOABI (HAOMIOACHHUE, DKCIEPUMEHT, OIHMCAHHE,
U3MepeHue, Kiaccuukaiys, MoAeIUPOBaHUE, CTATUCTHYECKasi 00paboTKa TaHHBIX).

JdemoHcTpanuu:

[Toptpetsr: Y. HapBun, I'. Mennens, H. K. Konsnos, /. Yorcon u @. Kpuk.

Tabmuibl 1 cxeMbl: «MeTo/ bl TO3HAHMS JKUBOU IPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[IpakTuyeckas padora Ne 1. «Mcmonb3oBaHu€e pa3IWYHBIX METOJOB MPU H3YUYECHUH
OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3aMS.



Xusble cucteMbl (OMOCHCTEMBI) KaK NpeaMeT u3ydeHus: omosioruu. OTInyue KUBBIX
CUCTEM OT HEOPTAHUYECKOU MMPUPOJIBI.

CpoiicTBa OmocucTeM H WX pazHooOpasue. YPOBHM OpraHU3alUd OWOCHCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIM, MOMYJALUOHHO-BUI0BOM,
AKOCUCTEMHBIHN (OHOTeoIeHOTHYeCKuit), OnocepHBI.

JdeMoHcTpanuu:

Tabmuupbl 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3allid >KUBOU
OPUPOIBD».

Oo6opynoanue: Mmojenb moiekyibl JJHK.

Tema 3. XumMmmn4yecKkuii COCTaB U CTPOEHHUE KJIETKH.

XUMUYECKUM  COCTaB  KJIETKHM. XUMHYECKHE  JJIEMEHTBL.  MAKpPOIJIEMEHTHI,
MHKpPO3JIEMEHTBL. Boia 1 MUHEpanbHbIE BELIECTBA.

OyHKIMK BOABI U MUHEPAIBHBIX BEIIECTB B KieTke. Ilognep:kanme OCMOTHYECKOTO
OataHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMHUHOKHUCIOTBI — MOHOMEPBI OEJIKOB.
He3amenumble W 3aMeHHMMBIE AMHHOKHUCIOTBL. AMHHOKHCIOTHBIM COCTaB. YPOBHU
CTPYKTYpBl OEJIKOBOM MOJIEKYJIbI (IIEpBUYHAsI, BTOPUYHAS, TPETUYHAsI M YETBEPTUYHAS
CTPYKTypa). XUMHUYECKUE CBOMCTBA OenkoB. buonornueckue GpyHkuu OEIKOB.

®depMeHTHI — Onosiornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN LIEHTP,
cyoctpatHas cnenudpuuHocTb. Kodepmentel. Butamuubel. Otinuus (epMeHTOB OT
HEOPraHWYECKHUX KaTaJu3aToOpOB.

VYrneBoabl: MoHOcaxapuabl (TJI0Ko3a, pubo3a U JAe30KCHpub03a), aucaxapujibl
(caxapo3a, J1akTO3a) U MoJsincaxapuibl (Kpaxmai, TJIUKOTeH, 1ejuttono3a). buonornyeckue
(yHKLIMH YTIIEBOJOB.

Jlunuasl: Tpurauuepuabl, Gocomunuasl, crepouasl. I'napod@unbHO-ruAPOdHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHHUE YTI€BOAOB, OEIKOB M JIUIHJIOB
KAaK MCTOYHUKOB SHEPIUHU.

Hyxnennoseie kucnorsl: JIHK m PHK. Hyxneotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kucioT. Crpoenne u ¢pynkuun JJHK. Crpoenue m pynknuun PHK. Buner PHK. ATO®:
CTpoeHHe U (QYHKIIHUH.

[uronorus — Hayka o kietke. KierouHnas teopust — npumMep B3aMMOJECUCTBUS UICH U
(GakTOB B HAYYHOM MMO3HAHUHU. MeTO/Ibl U3YUEHUSI KIETKH.

Knerka kak wnenoctHas skuBas cucreMa. OOLIMe NPU3HAKU KIETOK: 3aMKHYyTas
HapykHas MmemOpana, mosiekynabl JIHK kak reHeTtmdeckuil ammapar, cHUCTeMa CHHTE3a
oenka.

Tunsl KIeTOK: 3yKapuoTHyeckas W Npokapuotudeckas. OcCOOEHHOCTH CTPOCHHUS
MpoKapuoTHYecKo kieTku. Kieroynas crenka Oaktepuil. CTpoeHHE 3YKapUOTHUECKON
KJIeTKH. OCHOBHbBIE OTJIMYUS PACTUTENILHOM, >)KUBOTHON U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIIETOK — KJIETOUYHAsI CTEHKA, TTIMKOKAJIUKC, UX (DYHKIIMH.
[Ina3matuueckass memOpaHa, e€ cBoiicTBa M (PyHkuuu. Llutonnazma U e€ OpraHoupbl.
OpnomemOpannbie opraHounabl  kietku: OIIC, anmapar ['onbIKu, JIM30COMBI.



[TonyaBTOHOMHBIE OPraHOWJBI KJIETKH: MHUTOXOHIApHUH, IuacTuabl. IIpoucxoxaeHue
MUTOXOHApUM U mnactua. Buasl mnactun. HememOpanHbie OpraHOUIbI  KIETKH:
pUOOCOMBI, KJIETOYHBIA IEHTpP, LEHTPUOJIU, PECHUYKH, KTyTUKH. DYHKIIMU OPraHOUIOB
KJIETKU. BKIIroueHus.

SAnpo — perynsatopHbii LeHTp kieTKu. CTpoeHue sAnpa: siaepHas 000J0uKa,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCnOpT BEIECTB B KJIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. Ilneiinen, P. Bupxos, [Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®pankiun, K. M. bap.

Huarpammel: «Pacnpenenenre XMMHUYECKHMX JJIEMEHTOB B HEXUBOW NPUPOIE»,
«Pacrnipenenenne XuMUUECKUX 3JIEMEHTOB B )KUBOU MPUPOIE.

Tabnuiel u cxembl: «Ilepuoguyeckas Tabiuia XUMUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOIb», «buocunTe3 Oenkay, «CTpoeHne MoOjeKysbl Oenkay, «CTpoeHue
bepmenTay», «Hyknennossie kucnotel. JJHK», «Ctpoenne monekynst AT®», «CtpoeHue
DYKapUOTUYECKOU KIIETKN», «CTpoeHue KMBOTHOM KIETKW», «CTpOEHHE PACTUTEIbHON
KIETKN», «CTpOEHHE TMPOKAPUOTUYECKON KIeTKW», «CTpoeHHEe sApa  KIETKW»,
«YT1eBoap», «JInnuaenm.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyI0BaHUE JJI TIPOBEICHUS HAOIIOICHUH,
U3MEPEHUN, DKCIEPUMEHTOB, MHUKPOIIPENapaTbl  PACTUTEIbHBIX, JKUBOTHBIX U
OaKTepHabHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 1. «3yueHne KaTaauTUIECKON aKTUBHOCTH (hepMEHTOB (Ha
MPUMEPE aMIJIa3bl WIIM KaTallasbl)y.

JlaGoparopHas padora Ne 2. «V3ydyeHue CTpOEHHUs KJIETOK PacCTEHUM, >KMBOTHBIX M
OakTepuil MoJ; MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOMeH BemiecTB, WM MeETA0OMM3M. ACCUMWIALMS (TUIACTUYECKUM OOMEH) U
TUCCUMWISIIUS  (PHEpreTuueckuif oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poilb 3aKOHOB COXpaHEHUs BEIIECTB M DHEPrud B T[OHUMaHUU
MeTabou3Ma.

Tuner oOMeHa BemiecTB: aBTOTPoHBINA U TeTepoTpodHbIil. Posib ¢hepmeHTOB B 0OMeHe
BEILIECTB U MPEBPALICHUN SHEPTUU B KIIETKE.

®dortocunTte3. CBeroBas u TemHOBas (a3bl (orocuHTe3a. Peakiuu (orocuuTesa.
DddexTuBHOCTh PpoTOCHHTE3a. 3HAUeHHE (DOTOCHMHTE3a I KU3HU Ha 3emie. BiausHwue
yCcIIoBHM cpenbl Ha (OTOCUHTE3 W CHOCOOBI TOBBIMIEHUS €r0 MPOJYKTUBHOCTU Y
KYJBTYPHBIX PACTCHUI.

XeMocHuHTe3. XeMOCHHTE3UpYoIue 0akTepun. 3HaueHUEe XeMOCUHTE3a JIJIsl )KU3HU Ha
3emie.

DHepreTuueckuii oOMEH B KIeTke. PacmienyieHue BeElIecTB, BbIJCICHUE W
aKKyMYJMpPOBAHHE SHEPrUd B KJIETKE. ITalbl SHEPreTUYecKoro oOMeHa. [ nmukonms.



bpoxenne wu ero Buapl. KHCIOPOZHOE OKHUCIEHME, WM KJIETOYHOE JIBIXaHUE.
OxucnurensHoe GochopunmpoBanne. IPHEKTUBHOCTL IHEPTETUICCKOTO OOMEHA.

Peakunu wmatpuuyHoro cunte3a. ['enetnueckas undopmarnus u JHK. Peanmzanus
reHeTUYeCKON nHdopmaru B kieTke. ['eHeThueckuid Ko 1 ero cBorcTBa. TpaHCKpUIIUs
— marpuunblii cuHTe3 PHK. Tpancmsaius — OuocuHTe3 Oenka. DTambl TPAHCISAIUU.
Konuposanue amuHokuciot. Poib pubocom B OnocuHTE3€ Oelika.

Hexnerounsie ¢opmbl xu3Hu — BUpyChl. Mctopust oTkpeiTusi BupycoB (. H.
NBanoBckuit). OCOOEHHOCTU CTPOEHUSI U JKU3HEHHOTO LMKIAa BUPYcoB. bakrepuodaru.
bone3nun pacreHuii, JKHBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIE BHpycaMH. Bupyc
ummyHoeuiuta yenoeka (BMUIY) — Bo3oyautens CIIW[a. OOpatHas TpaHCKpUIILKUA,
peBepTasa u uHTerpasa. [IpodunakTrka pacrpocTpaHeHUs BUPYCHBIX 3a00JICBaHUH.

JemoHcTpanuun:

[Toptpetsr: H. K. Konsuos, /. Y. UBanosckui, K. A. Tumupsises.

Tabmuet u  cxembl: «Tunbel nutanus», «Metadbonuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuit  oomen», «Ximopomiacty, «®Dotocunte3d», «Crtpoenue JIHK»,
«Ctpoenue u (QyHKUMOHHpOBaHUE TreHa», «CuHTe3 Oenkay, «l'€HEeTHYeCKHl Komy,
«Bupycob», «bakrepuodarn», «Crpoenne u sku3HeHHbIM 1ukin Bupyca CII/]a,
o6akrepuodaray, «Permukarus JJTHK.

O6opynoBanue: Moaenu-ammukanuu  «Yasoenune JIHK wu  Tpanckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKu», Mojiesb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii 1uKII, Wi XKU3HEHHBIA 1UKI KiIeTku. MHTepdaza u muto3. Ilporneccsr,
nporekatonue B uHTepdaze. Pemnmukamms — peakius marpuunHoro cunre3a JIHK.
CrpoeHue XpoMoCOM. XPOMOCOMHBIN HaOOp — KapuOTHUI. JIMIUIOWIHBIA M TarIOWIHBIN
XPOMOCOMHBIE Ha0Opbl. XpomaTuabl. [lUTOJIOrMYecKre OCHOBBI Pa3MHOXKEHHUS U
VHIUBUIYAJIBHOTO PAa3BUTHUSI OPraHU3MOB.

enenne knetkn — muto3. Cragum murtosa. [Ipoueccel, Mpoucxoasdine Ha pa3HbIX
CTagusIX MHUTO3a. BHOIOrHuecKkuii CMBICT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — arlonTo3.

@dopMbI pa3MHOKEHMsI OpPraHU3MOB: Oecrmosioe W moJioBoe. Buapl Oecrnosoro
Pa3sMHOXEHUS:  JICJICHUE  HAJABOE, IIOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHMe, BETETaTUBHOE pPa3MHOXKEHHE. VICKyCCTBEHHOE KJIOHMpPOBAHUE
OPTraHU3MOB, €0 3HAYEHUE ISl CEIEKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIUIHS OT OECIIOJIOTO.

Meito3. Ctangumn meiosa. IIporieccsl, mpoucxoasiue Ha cTaauax meinosa. [lopeaeHue
XpoMocoM B meno3e. KpoccuHropep. buonornueckuii CMbICT M 3HAYEHHUE MEo3a.

I'amerorenes — mporecc o0pa3oBaHUs TOJIOBBIX KIETOK Yy KUBOTHBIX. [lonoBwie
KeJe3bl: CEMEHHUKH U sudHUKU. OOpa3oBaHME W PA3BUTHE TMOJIOBBIX KJIETOK — raMeT
(cnmepmaro3ou, SUIEKIETKA) — crepMaToreHe3 W oBoreHe3. OCOOEHHOCTH CTPOCHUS
SMUEKIETOK U criepMaTto3ouioB. OnnoaorBopenue. [lapreHorenes.



NunuBuayanbHoe pa3BUTHE (OHTOTEeHE3). OMOpHUOHAIBLHOE pa3BUTHE (IMOpPHUOTEHE3).
Dtarbl YSMOPUOHATIFHOTO Pa3BUTHS y TTO3BOHOYHBIX JKMBOTHBIX: APOOJICHHUE, TaCTPYJISAIIHS,
opranorenes. [locTomMOproHanbpHOE pa3BUTHE. THIBI TOCTIMOPHOHAIBHOTO Pa3BUTHS:
npsMoe, HenpsiMoe (JTMIMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTaHU3MOB, (aKTOPBI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOJICTBA.

Poct u pasBurne pacreHuil. OHTOreHE3 LIBETKOBOTO PACTEHHS: CTPOEHUE CEMEHW,
CTaJu¥ Pa3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr u  cxembl: «@DOpMbl  Pa3MHOXKEHHUS  OpraHuU3MOB»,  «JIBoiiHOe
OIUIOJJOTBOPEHUE Y ILIBETKOBBIX pPACTEHUI», «BereraTuBHOE pa3MHOXKEHHUE PACTECHUN,
«Jlenenne knetku Oaktepuit», «CTpoeHUE MOJIOBBIX KIETOK», «CTPOCHHE XPOMOCOMBDY,
«Kiterounsii nukny, «Pemmkamusa JHK», «Mutosy, «Menosy, «lIpsimoe u Hempsamoe
pazButue», «l'aMeTroreHe3 y MIICKOMUTAIOMIMX U YeloBeka», «OCHOBHBIE CTaauu
OHTOTE€HE3a».

O06opynoBaHKe: MUKPOCKOT, MUKporpenapaThl «CriepMaTo30U/ibl MIEKOITUTAIOIIETOY,
«SlHnekneTka MIIEKOIMUTAOMIETO», «KaprOKnHE3 B KJIETKAaxX KOPEIIKA JIyKa», MarHATHAs
Moenb-anukanus «Jlenenue kietkuy, moaens JJHK, Mmonens metadaznoit XpoMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast pabota Ne 3. «Habmroienne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
Ha FOTOBBIX MUKPOIIPEapaTaxy.

Jlabopatopnast pabora Ne 4. «M3yueHue CTpOeHHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKponpenapaTax».

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer m 3amaum reHetuku. Mcropusi pasButusi reHetuku. Ponb uuronmoruu u
SMOpPHOJIOTUN B CTAHOBJIEHUM T€HETUKHU. BKiaa poccHMCKUX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETHKU. MeTOJbl TEHETHUKH (THOPUIOJIOTMYECKUM, ITMTOTCHETUUYECKUN,
MOJIEKYJISIpHO-TeHeTHYeCKUil). (OCHOBHBIE TI'e€HETHUYEeCKHMe TOHATUs. [eHeTnueckas
CHUMBOJIUKA, UCTIOJIb3yeMasl B CXEMax CKpEeIUBaHUMN.

3aKOHOMEPHOCTH HACJIEAOBAHMWSI TMPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonorubpumHoe CKpenBanue. 3aKOH €IuHOO0Opa3us TUOPHUIOB IMEPBOTO MOKOJIEHUS.
[IpaBuiio JOMUHHpPOBAaHMS. 3aKOH PACLICIICHUS] NMPU3HAKOB. ['MIOTE3a YHUCTOTHI TaMmer.
[TonHOE M HEMOJIHOE TOMUHUPOBAHUE.

HuruOpuaHoe CcKpemmBaHue. 3aKOH HE3aBUCHUMOTO HACJeIOBaHUS IPU3HAKOB.
[{uTorenernueckne  OCHOBBI ~ JUTUOPUIHOTO  CKpENIMBaHUA.  AHaIM3UpYIOIee
cKkpemuBaHue. HcCrofb30BaHUE AHAIM3UPYIOLIETO CKPEUIMBAHUS JUIsl  OMpPEIeSICHHS
Te€HOTHUIIa OCOOHU.

CuemienHoe HacnefoBaHue mpu3HakoB. Pabora T. MopraHa mno CHEIUICHHOMY
HACJIeI0BaHNIO 'eHOB. HapylieHnue cuerieHus reHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpHs HACIIEICTBEHHOCTH. | €HeTUYEeCKHE KapTHhl.



'enetnka mosia. XpOMOCOMHOE OIpENeseHue Iojia. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIe U rereporaMeTHble opraiu3msel. HacnenoBanue npusHaKos,
CLICIJICHHBIX C TIOJIOM.

N3meHunBoCTh. BUapl M3MEHYMBOCTH: HEHACJIEACTBEHHAs] W HACIEACTBEHHasA. Poib
Cpelbl B HEHACJIEACTBEHHOM W3MEHUMBOCTU. XapaKTepUCTUKa MOAU(PUKAITMOHHON
M3MEHYMBOCTU. BapuallMoOHHBIN psii M BapUallMoHHas KpuBas. Hopma peakiuu npusHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE MNPH3HAKM ©W HX HOpMa peakuuu. CBoicTBa
MOJIU(PUKALUOHHON U3MEHYUBOCTH.

HacneactBenHas, WiuM  reHOTHNHMYECKas,  W3MEHYMBOCTb.  KoMmMOMHaATHBHAas
M3MEHUYMUBOCTh. Mei03 M MOJOBOM Mpolecc — OCHOBA KOMOWHATUBHON HM3MEHYMBOCTH.
MyTtanmonHasi u3MeHYMBOCTh. Krnaccudukanusi MyTanuid: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yacrota W nOpuuMHBL MyTanuid. MyrtareHHele  (akTopbhl.  3aKOH
TOMOJIOTHYECKHX PSAIOB B HACJIEACTBEHHOM n3MeHunBocTy H. M. BaBunosa.

BresnepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yenoreka. Kapuotun yenoBeka. OCHOBHBIE METOJIbI TE€HETUKH YEJIOBEKA!
TE€HEAJIOTUUECKUM, OJIM3HELOBBIA, ITUTOTCHETUYECKUM, OMOXMMUYECKUH, MOJIEKYJISPHO-
reHeTudyeckuii. COBpEMEHHOE OIPENEICHUE TEHOTHUIIA: ITOJIHOTEHOMHOE CEKBEHUPOBAHHME,
FEHOTUIIUPOBaHUE, B TOM uuciae ¢ nomowsto [IIP-ananu3za. Hacneacrtsenusie
3a0o0yieBaHUsl ~ 4YelOBeKa:  TeHHble  Oosie3HH, OOJIE3HM C  HACJIEACTBEHHOMN
IPEIPaCIONOKEHHOCTBIO, XPOMOCOMHbIE 0Oo0se3HH. CoMaTH4ecKue U TI'e€HEpaTUBHBIE
myTaruu. CTBOJIOBbIE KIETKH. [IpUHIMIBI 370pOBOTO 00pas3a KWU3HH, JAUATHOCTHKH,
OpoQWIAKTAKA W JICUCHUS  TEHEeTHYecKuX  Oone3Heil.  MenuKo-reHeTHYeCKOoe
KOHCYJIbTUPOBAHUE. 3HAYEHUE MEAUIMHCKON T'€HETWKU B MPEAOTBPAICHUU W JICUCHUU
T€HETUYECKUX 3a00JIEBaHUI YEIOBEKa.

JdemoHcTpanuu:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuos.

Tabmuupl 1 cxembl: «MOHOTMOpUIHOE CKpPEUIMBAHME M €ro LUTOreHEeTHYecKas
OCHOBa», «3aKOH pACIICIUIEHUS U €r0 IUTOTCHETHUYECKas OCHOBa», «3aKOH YHUCTOTHI
ramet», «JlurnbpuaHoe ckpenmBanue», «lluTomornueckue OCHOBBI JAUTUOPHUIHOTO
CKpemuBanusa», «Meno3y», «B3auMoaencTBre aielbHbIX T€HOBY, «[ €HeTHUeCKUEe KapThl
pacTeHHMIl, )KUBOTHBIX U YEJIOBEKay, «I'€HeTHKa 1oa», «3aKOHOMEPHOCTH HacCJeI0BaHUs,
CLEIUIEHHOIO C IMOJOM», «KapruOTHUIIbI YyeloBeKa U KUBOTHBIX», « BUIBI U3MEHUMBOCTHY,
«MoaudukanmonHas HW3MEHUMBOCTH», «HacnemoBanme pesyc-akropa», «leHeruka
rpynn KpoBu», «MyTaulMOHHas: U3MEHYUBOCTDY.

O6opynoBanue: Moaenu-aniuinkanuu « MoHOTHOpHUIHOE CKpelrBanue», «Hemomnoe
JOMUHHUpPOBaHUE», «uruOpuanoe ckpemmBanuey, «llepekpéct XpoMocoM», MUKPOCKOII
u Mukporpenapar «Jpozoduia» (Hopma, MyTtanuu (GopmMbl KpbUILEB U OKPACKU Teja),
repOapuii «I'opox MoceBHO.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:
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Jlabopatropnas pabora No 5. «M3yueHuwe pe3yJabTaTOB MOHOTHOPUAHOTO H
AUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

Jlabopatopuass pabora Ne 6. «M3ydyenme wMoauduUKaAIMOHHOW W3MEHYUBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPHUBOW.

JlaGoparopHass pabora Ne 7. «AHanmu3 Myrtauuid y Apo30Quibl Ha TOTOBBIX
MUKpOIpenapaTaxy.

[TpaxTnueckas padora Ne 2. «CocTaBiieHUE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuiusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka U Ipolecc. 3ap0KICHNAE CEJIEKIUHU U ToMecTukanus. Ydenue H.
M. BaBuioBa 0 IIEHTpax HPOUCXOKIEHUS W MHOTrooOpa3usi KyJlbTYPHBIX pPacTEHUI.
LleHTpBI MPOUCXOXKIACHHS TOMAITHUX )KUBOTHBIX. COPT, MOPOJa, IITAMM.

CoBpeMeHHbIE METOJbl CeJIeKUUU. MaccoBbli W HMHAWBUAYAJIbHBIM OTOOPHI B
CEJEKIIMM PpACTEHUM M KUBOTHBIX. OIlleHKa DJKCTEpbepa. bBIM3KOPOACTBEHHOE
ckpeniuBanue — UHOpuAMHT. Yucrad nuHus. CKpellmBaHME YUCTHIX JHHMN. ['eTeposuc,
win rubpuaHas cwia. HepojacTBeHHoe ckpenBaHue — ayropuavHr. Otaan€HHas
rubpuauzanus U e€ ycrnexu. VICKycCTBEHHBbI MyTareHe3 M MOJYyYEHHE MOJMIUIOUIOB.
JIOCTHKEHNS CENEKIIMH PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHOoJIOTHs KaK OTpaciib MPOW3BOJCTBA. ['€HHAas MH)KEHEpHs. JTallbl CO3JaHUS
pexomOunanTHoM JIHK u Tpancrennbsix opranuzmoB. Knetounas unxxenepus. Kierounsie
KYJIbTYpBI. MuKpokIIoHaJIBHOE Pa3MHOKEHUE pacTeHui. KionupoBanue
BBICOKOIIPOAYKTUBHBIX  CEJIbCKOXO3AMCTBEHHBIX  OPraHU3MOB.  OKOJOTMYECKHE U
sTrueckue nmpoodsuemel. 'MO — reneTuduecku MOAU(PUIIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpauuu:

[Toptpetsr: H. 1. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabmuupl u cxemsbl: KapTa «LIeHTpbI MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTYPHBIX
pactenmit», «llopoapl nmOMamHUX KUBOTHBIX», «CoOpTa KyJIBTYPHBIX PACTECHHI,
«Otnanénnas rubpuauzamus», «Padotel akagemuka M. ®@. BanoBay, «llonummonausy,
«OO0bekThl  OuoTexHonorum»,  «Kiierounble  KyapTypbl W KIOHUPOBAHHUEY,
«KoHcTpynpoBaHue U EpEeHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYJISKH IJI0JJOB U KOPHEIUIOAOB AUKUX (OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE padoThI:

Okckypcusi «OCHOBHBIE METObI U JOCTHXKEHUS CEJIEKIIMU PAaCTEHUH U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA Yy4YacTOK, B
TEIUTMYHOE XO035HCTBO, J1a0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAA OHOJIOTHA.

[Ipenmnockuiki BO3HUKHOBEHUSI DBOJIFOIIMOHHON TEOPUHU. DBOJIIOIMOHHAS TEOPUS U €€
MeCTO B OMOJIOTHHU. BiusHue 3BOIOIMOHHON TEOPUU HA pa3BUTHE OMOJOTHH U JPYTUX
HayK.
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CuzerenbctBa 3BOMIONMU. [laneoHToNOrMUecKue: MOCIEA0BATENIBHOCTD MOSBICHUS
BUJIOB B IMaJICOHTOJIOTUYECKON JIETOMMUCH, TepexoaHbie (Qopmbl. buoreorpaduueckue:
CXOJCTBO U pasznuune (ayH u prop MaTEpUKOB U OCTPOBOB.

OMOPHONIOTHYECKHE: CXOACTBA U PA3NUYUSI SMOPHOHOB PA3HBIX BUJOB IMO3BOHOYHBIX.
CpaBHHTEIBHO-aHATOMUYECKHUE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE, PYJUMEHTAPHBIE OPTaHbI,
aTaBU3Mbl. MOJIEKYJIIpHO-OMOXUMUYECKHE: CXOJCTBO MEXAHU3MOB HACJIEICTBEHHOCTU U
OCHOBHBIX METa00JIMYECKUX MTyTEN y BCEX OPraHU3MOB.

OpomonnonHas teopuss Y. JlapBunHa. IIpennoceulku BO3HMKHOBEHUS JTApBHUHHU3MA.
JIBHOKyIIME CHJIbl HBOJIOLMU BUAOB 1O JlapBuHy (M30BITOUHOE pa3MHOKEHUE IpU
OTPAaHUYEHHOCTU PECYPCOB, HEOIPENEIEHHAs] U3MEHUUBOCTh, O0pb0a 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBomonus. [lonynsuusa kak eAMHUIA BUAA U 3BOJIOLIMH.

JBrxymue cuibl ((pakTopbl) S3BOMIOUMK BUAOB B IpUpoAe. MyTallMOHHBIN NPOLECC U
KOMOMHATUBHAsI M3MEHYMUBOCTh. [lomynsiiimoHHble BOJHBI U Apeid reHoB. M3omsamus u
MUTPALIHSL.

EctectBeHHbIll 0TOOp — HampaBisOmuUN GakTop 3BOMIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucniocoOAeHHOCT, ~ OpPraHM3MOB  Kak  pe3yibTaT  3Bojouud.  [Ipumepsl
MPUCTIOCOOIEHUN y OpraHu3MoB. ApoMopd03bl U UAMOAAANTALIUY.

Bun n BunooGpazoBanue. Kpurepun Buaa. OcHOBHblE (OpMBbI BUA000Opa30BaHUS:
reorpauueckoe, 3JK0JIOrHuecKoe.

MaxkpoaBosmtorusi. @opMbl 3BOIIOLUE: (pUIETHYECKAsl, TUBEPreHTHAs!, KOHBEPIeHTHaA,
napauienbHas. HeoOpaTuMOCTh 3BOJTIOLIHH.

[IpoucxoxaeHne OT  HecHeuuaIu3upoBaHHBIX  mpenakoB. IIporpeccupyromnias
cnenuanu3anusa. AJanTuBHAs pagualus.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnen, XK. b. Jlamapk, YU. dapsun, B. O. Kosanesckuii, K. M. bap, O.
I'ekkens, ®. Mrotep, A. H. CeBeprios.

Tabmunbsl u cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emie», «3apoibllIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOppOBI 3a CYIIECTBOBaHHE,
«EctectBeHHblit 0TOOp», «MHOrooOpa3zue copToB pacTeHui», «MHoroobpasue mopoj
KUBOTHBIX», «llonmymsauum», «MyTauuoHHass HU3MEHYUBOCTHY, «ApoMopdo3b»,
«Mnmunoananramuny, «OOmas aerenepaius», «JBuxymue cuibl 3Bojtonnn», «Kapra-
cxema Mapmpyta nyremectBus Y. JlapBunay, «boppba 3a CylIeCTBOBaHHE,
«IIpucnocobieHHOCTH OpraHu3MOB, «['eorpaduueckoe BUJI000pa30BaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUE.

O6opynoBanue: KOJJIEKIMS HACEKOMBIX C pPa3jIMYHbBIMU TUIIAMH OKpPACKH, HAOOp
IJIOJIOB M CeMsH, KoJuleKuus «lIpumepsl 3alIMTHBIX MPUCTIOCOOJIEHUN Y KMBOTHBIX),
Mozelb «OCHOBHBIE HANPaBJICHUs 3BOJIOLUNY», 00bEMHAs MoJielb «CTpOEHUE TOJIOBHOTO
MO3Tra 03BOHOYHBIX).
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buoreorpaduyeckass kapra Mupa, KOJJIEKIus «DOpMBI COXPAaHHOCTH HCKOIMAEMBIX
KUBOTHBIX M pacTEeHHI», Mozaenb ammumkanus «llepekpéct Xpomocom», BIaXKHbIE
npenapatel  «PasButne  Hacekomoro», «PaszButne  mArymkm»,  MHUKpoIpenapar
«Apozoduna» (Hopma, MyTanuu HGOpMBI KPBUIHEB H OKPACKH TeJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

JlabopatopHas pabota Ne 1. «CpaBHeHuEe BUOB IO MOPGHOIOTHUECKOMY KPUTEPHUIO».

Jlabopatopnass pabora Ne 2. «OmnucaHue MTPUCIOCOOJEHHOCTH OpraHu3Ma U €€
OTHOCHUTEJBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHaydHble TPEACTABICHHUS O 3apOXKICHMM KU3HU. HayuHble rumnoressl
BO3HHMKHOBEHUS KM3HM Ha 3emiie: aduoreHe3 W MaHCcmepMusi. XHUMUYECKash SBOIIOIHS.
AOHOTeHHBI CUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPTaHUUECKUX. DKCIEPUMEHTAILHOE
MOATBEP)KIACHUE XUMUYECKOM 3BooMKU. HadanbHble 3Tanbl OMOIOrHYeCKO 3BOJIIOUH.
['unoreza PHK-mupa. ®dopmupoBanve MeMOpaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE
MPOTOKIETKH. [IepBbIe KIIETKM U UX 3BOMOLUs. POPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX
OpPTaHHU3MOB.

Pazgutne xu3Hum Ha 3emiie 1o spam M nepuoaam. Karapxel. Apxeiickas u
npotepo3oiickas 3pul. [laneosolickas spa u €€ nmepuojbpl: KeMOPUICKUM, OPIOBUKCKUIA,
CUJIYPUHCKUN, IEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3so030iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUIN, MEJIIOBOM.

Kaiino3zolickas 3pa u €€ nepuo/ibl: MaJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepuCcTUKa KJIMMaTa U FeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLUN
PACTUTENBHOTO W )KUBOTHOTO MUpa. ApoMop(]o3bl y pacTeHuit u KUBOTHBIX. [losiBienHue,
paclBET ¥ BEIMUPAHUE TPYIIN KUBBIX OPraHU3MOB.

CucremMa  OpraHMYecKOro MHpa Kak  OTpakeHHEe HdBoMOUMHA. (OCHOBHBIE
CUCTEMATHYECKHE IPYIIIBI OPraHU3MOB.

OBOJIIOLMSA 4YEJIOBEKA. AHTPOIIOJOTHs Kak Hayka. Pa3BuTHe NIpeACcTaBICHH O
MTPOUCXOKICHUHM YeloBeKa. MeTonbl m3ydeHHs: aHTpororeHe3a. CXoAcTBa M pa3andus
YEJI0BEKA U JKUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YETOBEKA.

JBvkymue cunbl (dhakTopsl) aHTpororeHeza. HacneacTBeHHass WM3MEHUHMBOCTH U
ecTecTBEeHHbIN 0TOOp. OOIIECTBEHHBI 00pa3 >KU3HU, W3TOTOBJIICHHE OpPYIUN Tpyna,
MBIIUIEHUE, PEYb.

OcCHOBHBIE CTaIMH U BETBH SBOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YMEIbIN,
Yenosek mnpamoxonsmui, YenoBek HeanaepTtanbCckui, YenoBek pasymubiid. Haxonku
HCKONIaeMbIX OCTAaTKOB, BpEMSI CYIIECTBOBaHHSA, OO0JACTh PACIPOCTPAHEHUS, OOBEM
rOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYIUA.

YenoBeueckue pacbl. OCHOBHbIE OOJIBILIME pachl: €BpoONeoHHas (eBpa3uiickas),
HErpo-aBCTpaionJHasl (PKBAaTOpHUaNibHAsA), MOHIOJIOMJHAsI (a3MaTCKO-aMEpPUKAHCKAas).
YepTbl NOPHUCHOCOOJICHHOCTH TMPEACTABUTENCH UYEJOBEYECKMX pac K  YCIOBUAM
CyliecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.
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HMemouncrpanumn:Iloprpets: @. Peau, JI. [Tactep, A. Y. Onapun, C. Munnep, I'. Opu,

Y. JlapBuH.
Tabmumer m  cxeMbl: «Bo3nukHoBenue CojlHEUHON  cucTeMbl», «Pa3Burtue
OPTaHUYECKOTO MHPay, «PacturennHas KJIETKa, «KuBoTHas KJIETKay,

«IIpoxkapuoTnueckass kierka», «CoOBpeMEHHass CHCTEMa OPraHMYECKOro  MUpay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHUS YEJIOBEKA M YEJIOBEKOOOpa3HBIX 00E3bsH»,
«OCHOBHBIE M€CTa IAJCOHTOJIOTMYECKUX HAXOAOK IPEIKOB COBPEMEHHOI'O YEIIOBEKa,
«/pesHenimme mogu», «lpeBHue sroan», «llepBele  COBpEMEHHBIE  JIIOAW,
«YenoBeueckue pachb».

O6opynoBanue: Myisku «I[IpoucxoxnaeHue uyenoBeka» (OIOCTbI aBCTPAJIONUTEKA,
MUTEKAHTPONa, HEAHJEPTAJIbLIA, KPOMAHBOHIIA), CIIETIKM WM H300paXKEHUS KaMEHHBIX
opyauii nepBOOBITHOTO YeJoBeKa (KaMHU-YOMIIEpHI, pyOuia, cKkpeouia),
rE€OXpPOHOJIOTMYECcKass Tabauua, KoJeKuus «@POpMbl COXpPAHHOCTM  HMCKONAEMBIX
KUBOTHBIX U PACTEHUI».

JlabopaTopHbie U NpaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «M3ydeHue HCKOMAEMBIX OCTATKOB pACTEHUH U
KUBOTHBIX B KOJUICKLIUSX).

DKCKypcusi «IBOJIIOLMSI OPTaHUYECKOr0 MHpa Ha 3emiie» (B €CTECTBEHHO-HAYUHBIN
WJIM KpaeBeIUECKUI My3eit).

Tema 3. Opranu3msl U OKpYy Kamoas cpeaa.

OKOJIOTHSI Kak HayKa. 3aJadyd M pasfesbl 3KOJOTMH. METoAbl 3KOJOTHMYECKHX
MCCJIEOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOWUTaHUS  OpPraHU3MOB:  BOJHAs, HA3€MHO-BO3/YylLIHas, IOYBEHHa,
BHYTPUOPraHU3MEHHAs.

Oxonoruyeckue paktopsl. Kitaccudukanus 3K0JI0rn4eckux (pakTopoB: aOMOTHYECKHE,
OMOTHUYECKHE U aHTpONOreHHbIe. [IeficTBHUE HKOIOrnYecKuX (pakTOPOB HA OPraHU3MBbl.

AbGuoTtnueckue (axkTopbl: CBET, Temmeparypa, BIaXHOCTb. doTonepuoansm.
[IpucnocoOneHusi opraHu3MOB K JEHCTBUIO abMOTHYeCKHX (hakTopoB. buonormyeckue
PUTMBI.

buotnueckue Qakroppl. Buasl OMOTHMYECKUX B3aWMOJCHCTBUI: KOHKYPEHIIHS,
XHUIIHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapasutusMm, Koomepauusi, MyTyajau3M,
KOMMEHCAIIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO). AMEHCAIN3M, HEUTpau3M. 3HaAUCHHE
OMOTHMYECKMX B3aUMOJICHCTBUN JJI1 CYIIECTBOBAHUS OpPraHU3MOB B IMPUPOIHBIX
COO0O0IIEeCTBAX.

DKOJIOTHYECKHE XApAKTEPUCTHKU MNOMysiquu. OCHOBHBIE MOKAa3aTead MOIYJISIIUU:
YUCJIIEHHOCTh, IUIOTHOCTh, POKIa€MOCTb, CMEPTHOCTb, IMPHUPOCT, MUrpauus. JluHamuka
YUCJICHHOCTHU MOMYJISIUU U €€ peryJisiusl.

JMemoncTpanum: [Toptpersi: A. I'ym6onbar, K. @. Pynse, 3. I'ekkens.

Tabmuupr u cxembl: kapta «lIpupoanbie 30Hbl 3emim», «Cpeabl oOUTaHUS
opranu3zmoBy, «Doronepuoauzmy», «llonmynsuuny», «3aKOHOMEPHOCTH POCTA YUCICHHOCTH
MONyYJISAUUUA UHPY30pUU-Typenbkny, «[luiesbie nuenm.
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JlaGopaTopHble M IPpaKTUYECKUE padoThI:

JlabopatopHas padota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUN U3 Pa3HBIX
MECT OOUTAHUSD.

JIaGopartopHas padota Ne 4. «BrnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[Ipaktnueckass pabora Ne 2. «Ilomcyér NIOTHOCTH NOMYyJALMNA pa3HBIX BHUJOB

paCTEHUI.
Tema 4. Coo01ecTBa 1 YK0JIOrHYeCKHE CHCTEMBI.
CoobmiectBo  opranu3mMoB — OworneHo3. CTpykTypbl OuoOIIEHO3a: BHJIOBas,

npoCTpaHCTBEHHas, Tpoduueckas (nuienas). Buasi-nomuHanTsl. CBsizu B OUOIIEHO3E.

Dkosoruueckue cucrembl (dxocuctembl). [loHsTHe 00 3KOcHCcTEME U OMOreoIeHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIAYLEHTbI, KOHCYMEHTBI, PEIYyLEHTHI.
KpyroBopot BemecTs 1 MOTOK 3HEPruu B 3Kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocucteMsbl. [Iumesbie nenu U cetu. OCHOBHBIE TOKA3aTeNM 3KOCHCTEMBbI: OHoMacca,
MPOIYKUHUS. DKOJIOTHYECKUE MUPaMUIbL: MPOAYKIINH, YACIEHHOCTH, OnomMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTD, CAMOPETYJIsiUs, pa3BuTHe. CyKUeccusl.

[IprponHble 3KOCHUCTEMBI. DKOCHUCTEMBI 03€p M PEK. DKOCHUCTEMA XBOWHOIO WIIH
IIMPOKOJUCTBEHHOTO JIeca.

AHTpPONOTreHHBIE YKOCUCTEMBI. ATPO3IKOCUCTEMBI. Y pOoskocucTeMbl. buonoruueckoe
U XO34iCTBEHHOE 3HAUE€HUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasHooOpazue  kak  ¢akrop  ycToWumBocTH  3KocucteM.  CoxpaHeHue
OMOJIOTUYECKOTO pa3HO00pasus Ha 3eMIie.

VYyenue B. U. Bepnanckoro o 6uocdepe. I'panuiisl, coctaB u cTpykTypa 0uocheps.
XKusoe BemectBo u ero pyHkuun. OcodeHHocTn Onochepsl Kak r100aTbHON SKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Ouocdepe.

KpyroBopotsl BemiecTB U OMOr€OXMMUYECKHE LUKIbI JIEMEHTOB (yriaepoja, a3oTa).
3oHanbHOCTH OMOCcheprbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouochepe 3emun. AHTpPONOTreHHbIE H3MEHEHUS B Ouocdepe.
I'moGanpHbIE HKOJIOTUYECKUE TTPOOJIEMBL.

CocyiiectBoBanue mpupoasl U yenoBeuectBa. CoxpaHeHue OuopazHooOpasusi Kak
OCHOBa yctoMunBocTH Ouocheprl. OCHOBA palMOHATBHOIO YIPABICHUS MPUPOJHBIMU
pecypcamu U UX UCIOJIb30BaHUE. JlOCTHKEHNsT OMOJIOTHHN U OXpaHa MPUPOIbI.

JdemMoHcTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmumsr u  cxemsl: «lIumeBbie nenu», «buoneHo3: coctaB U CTPYKTypay,
«IIpupoansie cooduiecTBay, «llenu nutanus», «Konoruyeckas nupamuaa», «buochepa
U YEJIOBEK», «DKOCHCTEMA IIMPOKOJIUCTBEHHOIO JIeca», «DKOCUCTEMA XBOMHOIO JIECcay,
«buorneHo3 BogoéMa», «ArpoiueHo3», «lIpuMepHble aHTPONMOTEHHBIC BO3ICHCTBUS Ha
NpUpPOaY», «BakHellline HCTOYHUKHU 3arpsi3HEHUs BO3yXa U TPYHTOBBIX BOJ», «IlouBa —
BaXKHEWINasi cocTapistomas ouocheps», «DakTopsl aerpagauuu mnouBy», «llapHUKOBBIN
abdexT», «DakTopsl PaAMOAKTUBHOTO 3arpsi3HeHHst Ouochepnl», «OOmas cTpykTypa
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ouocdeps», «Pacnpoctpanenue xu3Hu B Omochepe», «O30HOBBINA IKpaH OHOChHEpH»,
«KpyroBopot yrinepoaa B 6uocdepe», «kKpyroBopot a3ora B mpupoze».

O6opynoBanue:  Mojenb-ammiiukanus  «TunudyHble  OWMOLIEHO3B»,  repdapuit
«PactutenpHble cooOmecTBay, KoJulekiuu «buonenos», «Bpegutenn BakHEHIMX
CEJIbCKOXO3SIUCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKIMU PACTEHUW U >KUBOTHBIX,
NpPUHAJIEKAIINE K Pa3HbIM HKOJOTMYECKMM Trpynnam oaHoro Buua, KpacHas kHura
Poccuiickoit @eneparnu, n300pakeHUsI OXpaHsIEMbIX BUJIOB PACTCHHUH M )KUBOTHBIX.

IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110 BUOJIOT'A

HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHN A

Cormacao ®I'OC COO, ycraHaBIMBarOTCA TpeOOBaHUSA K pPe3yJibTaTaM OCBOEHHS
o0yyarol¥MHUCs  MPOrpaMM  CpeAHero  oOmiero  oOpa3oBaHUA:  JIMYHOCTHBIM,
METanpeIMETHBIM U MPEIMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpyKType ITUUYHOCTHBIX PE3YJIbTATOB OCBOCHHS mpeamera «bHOJIOrus BbIIAECICHbI
CJICYIOLIME COCTaBIISIONIME: OCO3HAHUE OOYYaIOIMIUMUCSI POCCHUMCKON TpaskJaHCKON
HUJICHTUYHOCTH — TOTOBHOCTHU K CAMOPAa3BUTHIO, CAMOCTOSTEIIBHOCTU U CAaMOOIIPEAEIIEHHUIO,
HaJU4Yhe MOTHBAIMU K OOYUYEHHIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX
yOeXEeHUN JIMYHOCTH HAa OCHOBE KIIIOYEBBIX I[EHHOCTEH M HCTOPUYECKHUX TpPaIULIAN
pa3BUTHSI OMOJIOTMYECKOTO 3HAHMS, TOTOBHOCTb U CIOCOOHOCTh OOYYaroluXxcs
PYKOBOJACTBOBATbCSI B CBOCU JI€SITEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH,
MPUCYIIUMU  CHUCTEME OHOJIOTMYECKOro Oo0pa3oBaHMs, HaJU4YUE HKOJOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTH IEJIM U CTPOUTD KU3HEHHBIC TIJIaHBI.

JIMYHOCTHBIE PE3yabTAThl OCBOEHUS NpeaMeTa «bHOJIOTHsD) JTOCTUTAIOTCS B €IMHCTBE
y4eOHOM U BOCHUTATEIIBHOM JEATEIbHOCTU B COOTBETCTBUM C TPaAUIIMOHHBIMU
POCCHMCKMMH  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMH M  JAYyXOBHO-HPAaBCTBEHHBIMU
IIEHHOCTSIMU, TPUHITBIMU B OOINECTBE TMpaBUIaMW M HOPMaMU TIOBEJCHUS U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUS, CAMOBOCITUTAHUSI U CaAMOPA3BUTHS, Pa3BUTHUS
BHYTPEHHEW IO3ULMHU JIMYHOCTH, NATPUOTHU3MA, YBAXKEHUSI K 3aKOHY M IPABOIOPSIKY,
YeJIOBEKY TPyJa U CTapilieMy MOKOJEHUI0, B3AMMHOTO YBaXXEHUs, OEPEKHOTO OTHOIICHHUS
K KyJbTYPHOMY HACJIEOUIO M TPAAULMSAM MHOTOHAIMOHAJIBHOrO Hapoaa Poccuiickon
denepanuu, IPUPOAE U OKPYKAIOIIEH Cpeae.

JImdHOCTHBIE pe3yabTaThl OCBOEHUsA ydeOHOro mpeamera «buomorus» HOMKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOy4YalOMMXCA  PYKOBOACTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEHN MO3UIIMEH TUIYHOCTH, CUCTEMON 1IEHHOCTHBIX OpPUCHTAITUH,
MO3UTUBHBIX BHYTPEHHUX YOEXKJACHUN, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IEHHOCTSIM
POCCUHCKOTO OOIIEeCTBA, PACIHIMPEHUE >KU3HEHHOTO OMbITAa U OIbITA JACATEILHOCTH B
MPOLIECCE PEATN3AMMA OCHOBHBIX HAIPABJICHUM BOCHUTATEIBLHOW AEATEIIBHOCTH, B TOM
YHUCJIC B YACTH:
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1) rpa:kaIaHCKOT0 BOCIIUTAHUSI:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TO3WIMKA OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTRA;

OCO3HAHHME CBOMX KOHCTUTYLIMOHHBIX MPaB U OOS3aHHOCTEH, YBa)XKCHUE 3aKOHA U
IPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATENBHOCTU MNPU CO3JAHUM Y4EOHBIX
IPOEKTOB, PEIICHUN Y4YEOHBIX W TO3HABATEJIbHBIX 3a/1a4, BBITOJIHEHUH OHOJOTHYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENSATh COOCTBEHHYIO IO3MIIMIO MO OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €&;

YMEHUE VyYWATHIBATH B CBOMX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUSL JIIOJICH C pPa3HbIMH YOCXKIACHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COLUAIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B MPOIECCE COBMECTHOI'O BBIMOJHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HMCCIEIOBATENBCKUX 3aJ]1a4, YBaXKUTEIBHOTO OTHOLICHUS K MHEHHIO
OTNIMOHEHTOB MPHU 00CYX JIEHUU CIIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JESATEIIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh  POCCUMCKOM TpakIaHCKOW HJIEHTUYHOCTH, MaTPUOTHU3MA,
YBAKEHHUSI K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH Iiepel PoauHOM, ropmoctu 3a
CBOM KpaW, cBOO PoauHy, CBOHM S3BIK W KYyJIbTYpy, NpPOIUIOE U HACTOSILIEE
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

LICHHOCTHOE OTHOIIEHWE K TMPUPOJHOMY HACIECAUIO W NAaMSATHUKAM IPUPOJIBI,
OOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHMBATh BKJIAJ] POCCUMCKUX YUYE€HBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTUHU, TTIOHUMaHUsI 3HAYCHUs] OMOJIOTMM B TO3HAHWM 3aKOHOB MPHUPOJIbI, B >KU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexXJAEHHOCTh, TOTOBHOCTh K CHyXeHHIO U 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CUTYyalldi0 ¥ TPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OPUEHTHUPYSACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POIUTENAM, CO3JAHUKD CEMbU Ha OCHOBE
OCO3HAHHOT'O TPUHATHSA LEHHOCTEM CEMEMHOW U3HU B COOTBETCTBUU C TPATULIUAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYas OCTETHKY ObITa, HAYyYHOTO W
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIECHUI;
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MMOHUMAaHHUE SYMOLIUOHAIBHOTO BO3/IEUCTBUS KUBOM MIPUPOABI U €€ LICHHOCTH;

FOTOBHOCTh K CAMOBBIPAKCHHUIO B Pa3HBIX BHJAX MCKYCCTBA, CTPEMJICHUE IPOSBISATH
Ka4yeCTBa TBOPYECKOM JTUYHOCTH;

S) ¢usunyeckoro BocnUTAHUSA, (POPMHMPOBAHUA KYJILTYPbl 310pPOBbA U
IMOLMOHAJIBLHOIO 0JIaronoJyYns:

NOHUMAaHUE U peau3alus 3J0pOBOro M 0e30macHoro obpasza >KU3HU (370pOBOE
NUTaHuE, COOJIOJIEHWE TUTUEHUYECKUX MPaBWI M HOPM, COAJaHCUPOBAHHBIA PEKUM
3aHATHI U OTIbIXA, pEryisipHas Quanyeckas akTUBHOCTb), O€pEKHOT0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOUIEHUSI K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37I0POBBIO;

NOHUMAaHUE UEHHOCTH NPAaBWJI HHAMBUAYATbHOTO W KOJUIEKTUBHOTO 0€30MacHOTo
MOBEACHHUS B CUTYAIUAX, YTPOKAIOMINX 3J0POBBIO U KU3HU JIIOAEH;

OCO3HAHUE MOCTEACTBUM U HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aTKOIOJIs,
HapKOTUKOB, KYpEeHHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JI00HE;

FOTOBHOCTh K AKTUBHOM  JEATEIBHOCTH TEXHOJIOTHMYECKOW M  COLMAIbHOM
HaIpaBJICHHOCTH, CIHOCOOHOCTh WHUIIMUPOBATH, IUIAHUPOBATH M  CaMOCTOSITEIBHO
BBINOJIHATH TAKYIO JESATEIBHOCTD;

UHTEpPEC K pa3nuyHbiM chepaM TpodecCHOHATBHON  NIESITeNbHOCTH, YMEHHUE
COBEpIlIaTh OCO3HAHHBIM BBHIOOp Oynaymieidl mpodeccun W pean30BBIBATH COOCTBEHHBIE
YKA3HCHHBIE IIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHHUIO M CaMOOOpPa30BaHUIO HA MPOTHKEHUU
BCEH JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHUKY J>KM3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

TIOBBIIIIEHUE YPOBHS IKOJOTUUECKON KYJIbTYphl: TPUOOPETEHHUE OMbITA MJIAHUPOBAHUS
MOCTYIIKOB M OLIEHKM UX BO3MOXHBIX MTOCIEACTBUH JJIs1 OKPYKAIOIIEH CPEbI;

OCO3HaHUE II100AIBHOTO XapaKTepa IKOJIOTHYECKUX MPOoOIeM U MyTel UX pelIeHHUS;

CIIOCOOHOCTh MCIOJIb30BaTh MPHUOOpETaeMble MPU U3YYCHUH OHOJOTUM 3HAHUS U
YMEHUS TIPU PEIICHUH TPOOJIeM, CBSI3aHHBIX C PalMOHAIBHBIM TPUPOIOIOIH30BAHUEM
(cobmrofeHue mpaBuil MOBEICHUS B IPUPOJIE, HAMIPABICHHBIX HA COXPAaHEHNUE PaBHOBECHS
B DKOCHUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEphl);

AKTUBHOE HEIPHUSITUE IEVCTBUM, IPUHOCSIIMX BpPEl OKPYKAIOIIEH TPUPOIHOUN CpeXE,
yYMEHUE IIPOTHO3UPOBATh HEeOJIaronpusTHHIE 3KOJIOTUYECKHE MTOCJIE/ICTBUSA
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBPAIATh UX;

HaJIMYUE PA3BUTOrO IKOJOTMYECKOTO MBIINUICHUS, YKOJOTHYECKON KYJIbTYpPHI, OIbITa
JNEATEIbHOCTH SKOJOTMYECKOW HaNpaBIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B
M03HABATEIbHOM, KOMMYHUKATUBHON M COLIMAJILHOW MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKOMU IEATEIBHOCTH SKOJOTMYECKON HAITPABIEHHOCTH,

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



18

c(hOpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAayKd M OOIIECTBEHHON NPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHME SI3BIKOBOM W  YUTATENbCKOM KYJIbTYpbl KaK CpEICTBa
B3aUMOJEUCTBUS MEXAY JIFOIBMU U TO3HAHUS MUPA;

NOHMMaHue crnenupuKd OMOJIOTUM KaK HayKH, OCO3HAHMs €€ posid B (pOpMHUPOBAHUU
palOHAJIBHOIO HAYyYHOTO MBILIUIEHUS, CO3JAHUM LEJIOCTHOTO IpPEACTaBICHUS 00
OKpY’KaIOIllEeM MHUpPE Kak O €AMHCTBE NPUPOJbI, YEJIOBEKa M OOIIECTBA, B IMO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEM M  pemieHHH MpoOJeM COXpaHEHUs IPUPOIHOTO
paBHOBECHS,

yOeXKAEHHOCT, B 3HAYMMOCTH OHOJOTHMHM JJii COBPEMEHHOM LMBUIM3AIUU:
o0OecrieyeHUss HOBOTO YPOBHS Pa3BUTHS MEAMUIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pelaTh PECYpPCHBbIE MPOOJEMbI pPa3BUTHUS YEIOBEUECTBA,
MOMCKA MyTeH BbIXOa U3 INI00ANTbHBIX IKOJIOTMUYECKUX MPOOJIeM U 00ecieueHHsl Iepexoia
K YCTOMYMBOMY pPa3BUTHIO, PAIMOHAIILHOMY MCIOJIb30BAaHUIO MPUPOJHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTAH/IAPTOB KU3HHU;

3aMHTEPECOBAHHOCTh B IOJYyYEHUU OMOJOTMYECKUX 3HAHUN B LENAX IOBBIILIECHUS
oOuiel  KyJIbTypbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, KaK COCTaBHOW YacTH
(YHKIIMOHAJIBHOW IPaMOTHOCTH 00yyaroumxcs, GopMUpyeMoil Ipu U3yuyeHUu OUOJIOTHH;

NOHMMAaHUE CYLIIHOCTH METOJOB ITO3HAHHS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH MCIIOJIb30BaTh MOJy4YaeMble 3HAHUA ISl aHAW3a U OOBSCHEHUS SIBICHUM
OKPY>KaIOIIIET0 MUPa U MPOUCXOAAIIUX B HEM U3MEHEHUN, YMEHHE JeslaTh 000CHOBAHHBIE
3aKJIFOUEHUSI HA OCHOBE HAY4YHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C LENbIO MOJTYYEHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS MJIsl PEUICHUS
Mpo0JIeM B peasIbHBIX )KU3HEHHBIX CUTYaLIHSIX;

OCO3HaHMWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIISATH IPOEKTHYIO
Y UCCJIEI0OBATENBCKYIO IEATEIbHOCTh MHANBUIYAJIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUIO U CAMOOOPA30BaHUIO, K
aKTUBHOMY MOJYYEHHIO HOBBIX 3HAaHMM MO OMOJIOTMHM B COOTBETCTBUHU C >KU3HEHHBIMU
MTOTPEOHOCTSIMU.

METAITPEAMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbie  pe3yJbTaThl  OCBOEHUS ydeOHOTo mpenmera  «buosorusy»
BKJIFOYAIOT:  3Ha4YMMbIe 11 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUaIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXIPEAMETHBIE) OOIICHAyYHbIE TIOHATHS, OTpPaXKaloIIue
1[EJIOCTHOCTh HAYYHOUN KapTHUHBI MUpPa U CTICIU(UKY METOOB MTO3HAHUS, UCTIONb3yEMbIX B
€CTEeCTBEHHBIX HayKaX (BEIIECTBO, DHEPTHUsI, SIBJICHUE, MPOIECC, CUCTeMa, HAyYHbIN (haKT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHUE, HAOJIOICHHE,
W3MEpEeHne, OKCIEPUMEHT W  JPYrux), YHHUBEpCajdbHble ydeOHble  JEHCTBUS
(mo3HaBaTeIbHEIE, KOMMYHHUKATUBHBIE, peryJIaTUBHBIE), obecreunBaroIIe
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dbopmupoBanne  (QYHKIIMOHATLHOWM T'PAMOTHOCTH H  COIMAIBHOW  KOMITETEHIIUU
oOyyarommxcs, CIIOCOOHOCTH 00yJaroIIIXCsI UCIIO0JIb30BaTh OCBOECHHBIE
MEKIUCIUTUITMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAIbHBIC YUE€OHbIE JEHCTBUS
B MO3HABATEIILHON U COLUAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHUS MPOrPaMMbl CPEHEro OOIIEro 00pa3oBaHus
JOJKHBI OTPAXKATh:

OBJageHne yHUBEPCAJIbLHBIMHU Y4eOHbIMH MMO3HABATEIbHBIMU ACHCTBUAMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHUSL:

CaMOCTOSTENIbHO (OPMYJIMPOBATh U aKTyaIM3UPOBaTh MPOOJIEMy, pacCMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJB30BaTh MPU OCBOCHUU 3HAHUW MNPUEMBI JIOTUYECKOTO MBINUICHUS (aHANIM3a,
CUHTE3a, CpaBHEHUS, Kiaccudukanuu, o000IIEeHNs), pAaCKPBIBATh CMBICIT OMOJOTHUUECKUX
MOHATUM (BBIIENATh MX XapaKTepHbIE NPU3HAKU, YCTAHABJIMBATh CBS3U C JIPYTUMU
MIOHSATUSIMU );

ONPENETATh LENN NESITEIbHOCTH, 3a7aBasi MapamMeTpbl U KPUTECPUH UX JOCTUKECHUS,
COOTHOCHUTBH PE3YIbTAThI ICSITEIBHOCTH C TOCTABICHHBIMU LEJISIMU;

UCIOJIb30BaTh OMOJIOTHYECKUE TOHATHS IJisi OOBACHEHUS (PAKTOB M SIBICHHUM >KUBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKHUE PACCYKJICHUs (MHIYKTUBHBIC, IEAYKTHUBHBIC, 1O aHAJIOTHH),
BBIABJISITh 3aKOHOMEPHOCTHM UM TPOTUBOPEYUST B  PACCMATPUBAEMBIX  SBJICHUSX,
(GhOpMyYIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMEHATH CXEMHO-MO/JICJIBHBIE CPEACTBA ISl PEACTABIICHUS CYLIECTBEHHBIX CBS3EH
M OTHOIIICHUN B M3Y4aeMBIX OMOJIOTHUECKUX OOBEKTaxX, a TAaKKe MPOTHUBOPEUUN PA3HOTO
po/a, BBISIBICHHBIX B PA3IUYHBIX HHPOPMAIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIaH PEIICHUS TMPOOJEeMbI € YYETOM aHaIM3a HUMEIOIIMXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,
OLICHUBATh PUCKH MOCJIEACTBUHN AEATEIBLHOCTH;

KOOPAUHUPOBATh U BBINOJHATH PabOTy B YCIOBUSIX PEaIbHOr0, BUPTYaJIbHOTO H
KOMOWHHPOBAaHHOTO B3aUMO/ICHCTBUS,

pPa3BUBATh KPEATUBHOE MBINLJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:

BJIQJICTh HaBBIKAMH Y4€OHO-UCCIIEOBATEIHLCKOW M  TMPOCKTHOW JEeSTEIBHOCTH,
HaBBIKAMH pa3pelieHus: mpo0aeM, CIIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUS! MPAKTUYECKHX 3a7ay, NPUMEHEHHIO Pa3JIMYHBIX METOJ0B
MMO3HAHUS;

WCIIOJIb30BaTh PA3JIMYHbBIE BUIbBI JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEpIIpeTalny, MpeoOpa3oBaHUI0 U MIPUMEHEHHUIO B YUEOHBIX CUTYallMsIX, B TOM YHUCJIE
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX MTPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHHUS, BIAJETh HAyYHOM TEPMHUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIaMU;
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CTaBUTHh U (POPMyYIHPOBATH COOCTBEHHBIEC 3a]]a4l B 00Pa30BATEIbHOMN JIEATEIBHOCTH U
KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh TPUYMHHO-CJICICTBEHHBIC CBS3M M aKTyaJU3WpOBaTh 3a/ayy, BBIABUTATh
TUNOTE3y €€ pelIeHHs, HAXOAUTh apTyMEHTHI JJIs JI0Ka3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TMOJYYEHHBIE B XOJI€ PELICHUs 3aJayd pe3yibTaThl, KPUTHUYECKU
OILICHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHUSIX;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYUIECTBJISATH 1IEJICHANPABICHHBIN MOUCK MEPEHOCAa CPEJICTB U CIIOCOOOB JECUCTBUS B
npodeccruoHaIbHyI0 Cpeny;

YMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEIbHYI0O U MPAKTUYECKYI0 00JIacTU
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIC MU, NpeiaraTh OPUTHHAIBHBIE TOIXOAbl M PEIICHUS, CTaBUTh
po0OJIEMBI U 3a/1a4H, JOMYCKAIOIIUE albTEPHATHBHBIC PEIICHHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHPOBATbCS B pPa3jIMYHBIX HCTOYHUKAX HMHPopMamuu (TeKcTe y4eOHOro
nocoOusi, HayYHO-TIOMYJISIPHON JUTEepaType, OMOJOTHUYECKUX CIIOBapsAX U CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaMM3UPOBaTh HH(GOPMALIUIO Pa3IMYHBIX
BUJOB U (OpM TMpencTaBiICHUs, KPUTUYECKH OLEHUBAaTh €€ JOCTOBEPHOCTh M
HEIPOTUBOPEUUBOCTD;

(opMyIUpOBaTh 3alpoChl U MPUMEHATH Pa3INMYHbIE METOABI MPHU MOUCKE U OTOOpE
Oounonornyueckoi nHMOpMAIU, HEOOXOUMOM /1JIs BBHITTOJIHEHHS YIEOHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCTIOJb30BaHUS UH(POPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO WCIOJB30BAaHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BBIOMpaTh ONTUMAJIbHYIO (OPMY MPEACTABICHUS OHOJIOTUYECKOMN
uHpopmanuu (cxembl, rpaduku, TMarpaMmbl, TAOJIULIBI, PUCYHKH U JPYTOE);

MCIIOJIb30BaTh HAYYHBIM A3BIK B KaueCTBE CPEACTBA MpHU paboTe ¢ OMOJIOTHMYECKOU
uHbopMalLMel: MPUMEHATh XUMHUYECKHe, (U3MUECKHMEe M MaTeMaTUYeCKue 3HAKU U
CUMBOJIBI, (hopMyJibl, aOOpeBUaTypy, HOMEHKIIATYPY, HCIOJIb30BaTh U MPEoOpPa30BhIBATH
3HaKOBO-CUMBOJIMYECKUE CPEACTBA HAIJISTHOCTH;

BJa/IeTh HABbIKAMHU pAClO3HABaHUS W 3allUThl MHGOpMaluu, HHPOPMAIMOHHOM
0€30MacCHOCTH JIMYHOCTH.

OBiageHne YHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMHU 1€l CTBUSIMM:

1) o0menue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX cdepax >KHU3HH, aKTUBHO y4acCTBOBAaTh B
JMAJIOTe WM JUCKYCCUU TI0 CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHE 3a7aBaTh BOMPOCHI,
BBICKA3bIBaTh CYKJICHUS OTHOCHTEIHLHO BBITIONHEHHS MpeasiaraeMoil 3aJayu, YUYUTHIBATh
WHTEPECHI U COTIACOBAHHOCTh MO3UIUH IPYTUX YUaCTHUKOB AUATIOTA UJIH TUCKYCCHH);
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pacrno3HaBaTh HEeBepOAJIbHBIE CPEACTBAa OOIIEHUS, MOHUMATh 3HAUEHHUE COLIMAIBHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHMSI KOH(IMKTHBIX CHUTyallud, yMETb CMsT4aTh
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOAMH OOLIEHUS U B3aUMOJICHCTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JIIOJEH, MPOSBISATh YBOXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU
dbopme popMyIHpPOBATH CBOM BO3PAKEHUS;

Pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAHUEM SI3BIKOBBIX
CPEIICTB.

2) cCOBMeCTHAs eI TeJTbHOCTh:

NOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M MHIMBHUIYaJIbHOU pabOTHI
MIPU PEIIEHUU OMOJOTUYECKON MPOOJIEeMBbI, 000CHOBBIBATh HEOOXOAMMOCTD TTPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIICHUH Y4eOHOH 3a1a4H;

BBIOMPATH TEMATUKY U METOJbl COBMECTHBIX ACHUCTBUHN C yUETOM OOIIMX UHTEPECOB U
BO3MOKHOCTEH Ka)XJA0ro YieHa KOJIJIEKTHUBA;

MPUHUMATh LEIU COBMECTHOM NESITEIbHOCTH, OPraHW30BbIBaTh W KOOPAMHHPOBATH
NEUCTBUSA MO €€ NOCTHKEHHUIO: COCTABIIATH IUIAH JEHUCTBUM, PACIPENAEIATh POJIU C YIYETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHHMBAaTh KaueCTBO CBOET0 BKJIaJa M KaKJOTr0 YYacTHMKA KOMAaHIbl B OOLIMiA
pe3ybTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

npeyaraTb HOBbIE MPOEKTHI, OLICHUBATh UAEH C MO3UIUN HOBU3HBI, OPUTMHAIBHOCTH,
PAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PAa3jIUYHBIX CUTYalMsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

1) camoopranu3anusi:

MCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JJIA BBIABICHUS MPOOJEM WM UX pEUIeHUs B
KU3HEHHBIX M YI€OHBIX CHUTYAIHIX;

BBIOMpATh HAa OCHOBE OMOJIOTMUECKUX 3HAHUM LEJEBbIE M CMBICIOBbIE YCTAHOBKH B
CBOMX JICCTBUSIX M MOCTYINKaxX MO OTHOIICHUIO K KUBOM MPUPOAE, CBOEMY 30POBBIO U
3I0POBBI0 OKPYKAIOIINX;

CaMOCTOATEJIBHO  OCYIIECTBJISITH  [O3HABAaTEIbHYIO  JIESATEIBHOCTh,  BBISBISATH
npoOJemMbl, CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYalIUSX;

CaMOCTOSITENIbHO COCTAaBJATh IUIAH PEIICHUS MpOoOJIeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMIOYTEHUM;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacuIMpsATh paMKH Y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;

JeaTh OCO3HAHHBIA BBIOOP, ApPryMEHTHpPOBAaThH €ro, OpaTh OTBETCTBEHHOCTH 3a
pelIeHue;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;
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CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHHUIO IIMPOKOW 3PYIUIMU B Pa3HBIX
00JacTax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:/1aBaTh OICHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBHI B
NEATENbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LETISIM;

BJA/eTh HABBIKAMM IIO3HABATEJIbHOM pEQUIEKCMM KaK OCO3HAHMS COBEpLIAEMbIX
JNEUCTBUN M MBICIUTENBHBIX IIPOLIECCOB, UX PE3YyJbTAaTOB M OCHOBAaHUM, HCIIOIb30BaTh
npuéMbl peIeKCUN 171 OLEHKH CUTYallud, BEIOOpa BEPHOTO PELLIEHUS;

YMETh OLICHUBATh PUCKU ¥ CBOEBPEMEHHO IIPUHUMATD PELICHMS 10 UX CHUKCHHUIO;

IPUHUMATh MOTHUBBI M APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB JIEATEIbHOCTH;

3) nmpuHsiTHe ce0si W APYTHX:MPHUHUMATH ceOs, MOHMMAas CBOU HEJOCTATKH |
JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U APTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YJIbTATOB ACATEIBHOCTH;

MPU3HABAaTh CBOE MPABO U NPABO JPYrUX HA OIINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmerHbie pe3ynbrarthl ocBoeHus: nporpammbl COO mo Ouosornn Ha 0a30BOM
YPOBHE BKIIOYAIOT crHeuuduueckue ans ydeOHoro mnpenmera «buosorus» HaydHbIe
3HaHUS, YMEHUS U CIIOCOOBI IEUCTBUIN 110 OCBOCHHUIO, MHTEPIPETALUU U MIPEOOPA30BAHUIO
3HAHWM, BUJBI JCSITEIBHOCTU IO IMOJIYYEHUIO HOBOTO 3HAHMS U NPUMEHEHHUIO 3HAHUM B
pa3IMuYHBIX YYEOHBIX CHUTyallUsiX, a TaKXKe B PpEAIbHbIX >KU3HEHHBIX CUTYyalMsIX,
CBSI3aHHBIX C Ouojyorumedl. B mporpamme mnpeameTHble pe3ysbTaThl MPEICTaBICHBI IO
rojiaMm oOy4eHHUSI.

[IpeameTHbIe pe3yabTaThl OCBOCHMS yuyeOHOro npeamera «buonorus» ¢ 10 kaacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE U POJIK OMOJIOTMM B CHCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HAayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI
MHpa W HAy4YHOTO MHUPOBO33PEHUS, O BKIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHOM IPaMOTHOCTH YEJIOBEKA JJIsl PEIICHUS
KU3HEHHBIX 337a4;

YMEHHE pPacKpblBaTh COJEp>KaHuE OHOJIOIMYECKUX TEPMUHOB U TOHSTHUNA: KU3Hb,
KJIETKa, OpraHu3M, MeTaboian3M (0OOMEH BEIIEeCTB U IMPEBpAICHHE SHEPIHH), TOMEOCTa3
(camoperynsiuusi), ypOBHEBas OpraHu3alus JKHUBBIX CHCTEM, CAaMOBOCIPOM3BEICHUE
(penponykuus), HacAEACTBEHHOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE;

yYMEHHE U3Jaratb OMOJIOTUYECKUE TEOpUH (KJIETOYHasi, XpPOMOCOMHAsl, MyTal[MOHHAas,
[EHTpaJIbHAS JOTMa MOJIEKYJISIpHOU O6uonorun), 3akoHsl (I'. Mennens, T. Moprana, H. U.
BaBunoBa) u yweHuss (0 ILEHTpax MHOrooOpaszus W TPOUCXOXKIEHUS KYyJIbTYPHBIX
pactenuii H. 1. BaBunoBa), onpenensaTs rpaHuilbl UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BIAJIETh METOJaMH HAy4YHOrO TO3HAaHUSA B OHMOJOTMHU: HAONIOICHUE U
OMKMCAHUE JKUBBIX CHUCTEM, IPOLECCOB U SBIEHUW, OpraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO JKCINEPUMEHTA, BBIABMKEHUE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH
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MEXAYy HCCIENyeMBbIMU  BEIMYMHAMH, OOBSCHEHHE IMOJNYUYEHHBIX  PpE3yIbTaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATUH, TEOpUH W 3aKOHOB, YMEHHE JeNaTh BBIBOJBI Ha
OCHOBaHUU MOJYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICISTh CYIIECTBEHHbBIC IPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U IYKapHOT,
OJIHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPTraHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHa
BEUIECTB U TPEBpAIllEHUs OHHEPruM B KIETKe, (OTOCHMHTE3a, IUIACTUYECKOrO0 U
HPHEPreTUYeckoro  oOMeHa, XEMOCHHTe3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, MHANBUYATbHOTO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3);

yMEHHUE NMPUMEHATH MOJYyUYEHHbIC 3HAHUS JJIs1 OObSICHEHUST OMOJIOTMUECKUX MPOIECCOB
U SIBJICHUM, ISl MPUHATUS MPAKTUYECKUX PEHICHU B MOBCEIHEBHOM >KU3HU C IENbIO
oOecnieueHrss 0€30MaCHOCTH CBOETO 3/0POBbS M 370POBBSl  OKPYXAIOMIMX JIOJEH,
COONIOIGHUS HOPM TPAaMOTHOTO TIOBEACHHUS B OKPYXAIOUIEH MPUPOTHON Ccpee,
MOHMMAaHUE HEOOXOAMMOCTH HCIIOJNB30BAHMS JOCTHKEHHM COBPEMEHHON OHOJIOTHH U
OMOTEXHOJIOTHIA [T PAIlHOHATBHOTO TPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh >JeMEHTapHbIE TCHETUYECKHE 3a/Ja4yd Ha MOHO- M JUTHOPUIHOE
CKpEIllMBaHUE, CIICMJICHHOE HAacleJOBaHWE, COCTaBIATh CXEMBbl MOHOTHOPHIHOTO
CKpEILMBAHUSA JUIs MIpeICKa3aHus HACIEI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINIOJIHATH J1a0OpaTOPHBIE U MIPAKTHUECKHE pabOThl, COOIIOAATH MTpaBUIIa MPH
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PYOBAaHUEM;

YMEHHE KPUTHUECKU OLICHWBATh U MHTEPHPETUPOBATH HHPOPMAIIO OMOJIIOTUYECKOTO
COJIEp)KaHUs, BKJIOYAIOIIYI0 IICEBJOHAYYHbIE 3HAHUS U3 PANIUYHBIX HCTOYHUKOB
(cpeactBa MaccoBoi HWH(GOpMalKK, HAYYHO-TIOMYJISIPHbIE MaTepHalibl), 3TUYECKUE
aCTEeKThl COBPEMEHHBIX UCCIIEJOBAHUN B OMOJIOTUH, METUIIHE, OMOTEXHOJIOTHH;

[IpeameTHbIe pe3yabTaThl OCBOCHMS yueOHOro mnpeamera «buonorus» ¢ 11 kaacce
JOJHKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYYHOTO 3HAHWMS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUM COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa W HAYYHOTO MHPOBO33PEHHUS, O BKIQJEC POCCHUCKHX U 3apyOeKHBIX YUEHBIX-
OMO0JI0TOB B pa3BuTHE OMOJIOTHH, PYHKIIMOHATHHON IPAMOTHOCTH Y€IOBEKA JIsl PEIICHHS
’KU3HEHHBIX 33/1a4;

YMEHHE pACKpbIBaTh COJAEpKaHME OMOJOTMUECKUX TEPMUHOB U TOHSATHI: BHI,
MOMyYJISAKS, TEHOPOH, HBOJNIONUSA, JABUXKYIIME CUJIbl  ((aKTOphl)  SBOJIOLUU,
MPUCTIOCOOJICHHOCTh ~ OPraHU3MOB,  BHUJI000pa30BaHUE, JKOJOTHYECKHE  (aKTOpHI,
HKOCHCTEMA, MPOJYLEHThI, KOHCYMEHTBI, PEIYLEHThI, LEMU MUTaHMs, 3KOJOTHYecKas
mupaMmjia, OMoreoreHos, ornocdepa;

YMEHHE u3Jaratb Ouoioruueckue Teopuu (3BosrounoHHass Teopusi Y. JlapBuHa,
CUHTETUYECKAsl TEOPHs SBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIBIIIEBOTO CXOICTBA
K. M. bapa, yepenoBanus riaaBHbIX HampasieHU U nyted sBomonuu A. H. Cesepiosa,
yuenust o Ouocdepe B. M. Bepnaackoro), onpenensiTb rpaHuilbl UX TPUMEHUMOCTH K
KUBBIM CHCTEMAM;
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YMEHHE BJaJE€Th METOAaMH HAyyHOTOo IO3HAHWS B OuoNoruu: HAOMIOJECHUE U
OMHCaHWE >KHUBBIX CHUCTEM, TMPOIECCOB U SBJICHUM, OpraHM3alus M MPOBEICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBMKCHHE THUIIOTE3bl, BBISBICHHE 3aBUCUMOCTH
MEXAYy HCCIENyeMBbIMU  BEIMYMHAMH, OOBSCHEHHE IMOJNYUYEHHBIX  PpE3yIbTaTOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHATHM, TEOPUM M 3aKOHOB, YMEHHE JeNlaTh BBIBOJbLI Ha
OCHOBAHHH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJEIATh CYIIECTBEHHBIE MPU3HAKH CTPOCHUS OHOJOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSUUNA, MPOAYUEHTOB, KOHCYMEHTOB, PEIYyLEHTOB, OHOTEOIICHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACJIEACTBEHHOM H3MEHUYMBOCTH, €CTECTBEHHOTO
otOopa, BUI000pa30BaHus, TPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEUCTBHS SKOJIOTUYECKHUX
(bakTOpoB Ha OpraHM3Mbl, NEPEHOCA BEIIECTB W TMOTOKAa SHEPTUU B HKOCHCTEMAX,
aHTPOTIOTEHHBIX M3MEHEHUH B HKOCHCTEMAax CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB H
OMOT€OXMMUUYECKUX ITUKJIOB B Orocdepe;

YMEHHE TPUMEHATH MMOJIYYCHHBIE 3HAHUSA JIJIs1 O0BCHEHUS OMOJOTHYECKUX MPOIIECCOB
U SIBJICHUHW, JUISI TPUHATHA TPAKTHUECKUX PEIICHWH B MOBCEAHEBHOM JXKM3HU C IENBIO
oOecrieueHrss 0€30MaCHOCTH CBOETO 3J0POBbS M 370POBBS  OKPYXAIOMIMX JIOJEH,
COONIOIGHUST HOPM TPaMOTHOIO TIOBEACHHUS B OKpY’Kalolled MpUPOAHON cpele,
NOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BaHUS JOCTHKEHUH COBPEMEHHON OMOJNIOrMM IS
paloHaIbHOIO IPUPOIONOIB30BAHUS;

YMEHHE pelIaTh 3J€MEHTapHbIe OMOJIOTHYECKUE 3a/1a4H, COCTABIISATh CXEMBbI IIEpEeHOCa
BELIECTB M SHEPTUU B SKOCUCTEMax (LIE€NU MUTAHNUA);

YMEHHE BBINIOJIHATH J1a0OPAaTOPHBIE U MIPAKTHUECKHE pabOThl, COOIIOAATH MTpaBUIIa MPH
pabote ¢ yueOHBIM U TaOOpaTOPHBIM 000PYOBAaHUEM;

YMEHHE KPUTHYECKH OIICHUBATh W MHTEPIPETUPOBATH HHPOPMAITUIO OMOIOTHUECKOTO
COJEp)KaHus, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3NIUYHBIX HCTOYHHKOB
(cpeactBa MaccoBod HH(OpPMAIMK, HAYYHO-TIOMYJISIPHBIE MaTepHalbl), pacCMaTpUBaTh
r7100ambHbIC KOJOTHYECKHE TPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH 11O OTHOILIECHHUIO K
HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHUE CO37aBaTh COOCTBEHHBbIE IMHUCbMEHHBIE W YCTHBIE COOOIIEHHUsA, 00001Iast
OMOJIOrHYEcKyI0 MH(POPMAIMI0O U3 HECKOJbKMX HCTOYHHMKOB, T'PAMOTHO MCIIOJIb30BaTh
MOHSTUWHBIN anmapat OMOJOTHH.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO YyacoB
Ne n/m HanmenoBanue pasgejioB H  TeM e/ JyiekTpoHHBbIe (LH(POBLIE)
B MPOrpaMmbl Bceero | KP 1P o0pa3oBaTe/ibHbIE pecypchbl
Bubnuoreka LHOK
1 buonorus kax nayia 2 0.5/ https://m.edso0.ru/7f41c292
2 JKuBbIe cHCTEMBI M X OpPTaHU3aIUs 1 Eubmmorexa HOK
https://m.edso0.ru/7f41c292
3 XWMHYECKUH COCTaB U CTPOEHUE 3 /15 bubmmoreka HOK
KJIETKH : https://m.edso00.ru/7f41c292
4 KusnenesTenbHOCTh KIIETKH 6 Enbmiorexa HOK
A https://m.edso00.ru/7f41c292
5 PasmuoxxeHne " WHAUBUAYAIBHOE 5 105 bubnuoreka LHOK
pa3BUTHE OPTaHU3MOB ' https://m.edsoo.ru/7f41¢c292
6 HacnenctBeHHOCTh M M3MEHYMBOCTH 8 115 bubnmoreka HOK
OpPraHu3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenekus OpraHU3MOB. OcHOBBI 3 bubnmoreka HOK
OUOTEXHOJIOTUH https://m.edsoo0.ru/7f41c292
8 PesepBHOE Bpemst 1 Enbmiorexa LOK
p p https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 34 5 1.5/
ITPOTPAMME 3.5
11 KJIACC
OnexTpoHHbIe (LIM(POBLIE)
oOpasoBare e pecypc
Ne i/ | HaumeHoBaHuE pa3/ienoB U TEM Komraectso acos PASORATEILHPIC peCypEr!
T MpOrpaMMbl
Bcero | KP
I1P
bubnunoreka
1 DBOJIIOIIMOHHAS] OMOIOTHS 9 1 IIOK https://m.edsoo.ru/7f4
lcc74
Bo3HukHOBEHME U pa3BUTHE >KU3HHU Ha Bubmiorexa
2 P 9 1 0.5 | IIOK https://m.edsoo.ru/7f4
3emie
lcc/4
3 OpraHu3Mbl 1 OKpy’Karolias cpeaa 5 1 Bubimorexa

IHOK https://m.edsoo.ru/7f4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

26

lcc74

4 COO6H_[€CTBa 1 3KOJIOTHYECKUEC CUCTEMBI

bubnuoreka
LOK https://m.edsoo.ru/7t4
lccr74

5 PesepBHoe Bpems

Bbubianoreka
IOK https://m.edsoo.ru/7f4
lcc74

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5
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10 KJIACC
KouunvecTBO
4acoB DJIEKTPOHHbBIE
o JarTa nzydyenus S —_—
B Tema ypoka np
n/n B KP |/ o0pa3oBaTe/ibHbIE
cero
Jp | W1aH | pakr pecypchbl
1.buosiorus kak Hayka (2 4)
bubmuoreka I1OK
Beomubiii  uHCcTp.TH ~ Ned-1, https://m.edsoo.ru/
1 nepuy.uacTp. Th Nel Buonorus | 1 863e6122
B CHCTEME HayK https://m.edsoo.ru/
863e632a
Meroapl  TMO3HAHHWSA  >KHBOM
npupoasl. Muctp. Th Ne4. ITP
Ne 1 «Hcnonp3oBanue BH6H_HOTeKa HOK
2 PASTHUHBIX  METONOB W 1 0.5/ https://m.edsoo.ru/
W3YYCHHUH OMOJIOTHYECKHX 863e6122
00BEKTOBY
2. /Kusble cucreMbl 1 UX opranusanmu (1 4)
bubmuoreka I1OK
3 buonornueckue CHCTEMBI, | 4 hitps://m.edsoo.ru/

IMpOUECChI U UX U3YYCHHC

863e6564

3. XumMuyeckuii COCTaB U CTPOeHHE KJIETKH (8 1)

XUMHUYECKUA COCTaB KJIETKH.

bubnuorexka I[OK

4 1 https://m.edsoo.ru/
Boga u MmunepaiibHble cOH 86366746
5 C bubmuoreka I1OK
5 6251111:21; OcTaB W CTpOCHHC |y https://m.edsoo.ru/
863e6b72
®epMeHThl — OHOJIOTHYECKUE
KaTaJau3aTopBl. Huctp., Tb Bubmorexa  ITOK
6 Ned.JIp . Nel dsyaenne 1 /0.5 https://m.edsoo.ru/
KaTAJIMTUYECKOM  aKTUBHOCTH 863e6h72
(bepmMeHTOB (Ha IpuMepe -
aMUJIa3bl WIM KaTagasbl)»
bubmuoreka I1OK
7 YIICBOAEL. hamm gt 1 https://m.edsoo.ru/
Hyxnennosblie kucnorsl. ATO 8636870
Uctopust m1 MeTonpl H3YUEHUS bubmorera TIOK
8 p a v 1 https://m.edsoo.ru/
kietku. Kinerounas teopust 863e6d5¢
9 Knerka kak memocTHas >KuBas 1 bubnuorexka I[OK

cucreMa

https://m.edsoo.ru/



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
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863e6e88

CrpoeHne  3yKapuOTHYECKOMN
kietku. Mactp. Th Ne4. JIPNe 2
«M3yyenue CTpOEHUsS KIETOK

10 pacTeHui, )KUBOTHBIX, TprOoB 1 | 1 /0.5
OakTepuil O] MEKPOCKOIIOM Ha
TOTOBBIX MHKpOIIpenaparax u
HX OIHCAHHUE»
bubnmmorexka I[OK
KP Nelmo temam: «buomorus https://m.edsoo.ru/
11 Kak Hayka. XUMHUYecKuii coctaB | 1 1 863e6ff0
U CTPOCHUE KIICTKIY. https://m.edsoo.ru/
863e716¢
4. KKu3HenesiTeJJbHOCTb KJIeTKH (6 1)
OOmeH BEIIECTB HIIH buGnnorexa  IOK
12 METAGOTIEM 1 https://m.edsoo.ru/
863e766¢
bubmuoreka I1OK
13 dorocunTe3. XeMOCHHTES 1 https://m.edsoo.ru/
863e7c98
bubmuoreka I1OK
14 DHepreTHyecKuii 0OMeH 1 https://m.edsoo.ru/
863e7aae
Ku3HeHHBIH  IMKIT — KJICTKH.
[enenue KJIETKH. MwuTos. BuGmorexa 10K
15 g:giﬁ;TB Ned. JIPNe3 1 /0.5 https://m.edsoo.ru/
JICHHE «MHUTO3a B 863e7dc
KJIETKAaX KOHYMKA KOpEIIKa JIyKa -
Ha TOTOBBIX MUKpPOIIPENapaTax»»
bubnmuorexka I[OK
16 ﬁg:cﬁgzzio Cg;ﬁ; Peaxis 1 https://m.edsoo.ru/
p 863e796€
Tpancmsiust —  OUOCHHTE3 bubmiorexa TIOK
17 ek 1 https://m.edsoo.ru/

863e796¢e

5. Pa3MHOKeHHe M HHIAMBHIYAJIbHOE pa3BuTHe (5 4)

Hexnerounsie (opMbl KU3HH —

bubnuorexka I[OK
https://m.edsoo.ru/
863e7540

bubmorexka I1[OK
https://m.edsoo.ru/
863e81b6
https://m.edsoo.ru/
863e831e

18 1
BHUPYCHI

19 ®opmsbl pasMHOXEHUA |
OpraHU3MOB

20 Meiio3 1

bubnuorexka I[OK
https://m.edsoo.ru/



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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863e7fda

OOpa3oBanue U pa3BUTHE

ITOJIOBBIX KJICTOK.

OnmnonorBopenue.  MHctp.Ned BH6H_HOTeKa HOK
21 TP No 4 «llsviemie CTOOCHIS 1 /0.5 https://m.edsoo.ru/

. Y1 P 863e81b6

ITIOJIOBBIX KJICTOK Ha TIOTOBBIX

MUKpOIIpEnapaTax»

I/IH NBUIYAJIbHOC aA3BUTHUC BI/I6HI/IOTCKa HOK
22 JUBUILY p 1 https://m.edsoo.ru/

OpraHu3MoB

8638436

6. HacsieicCTBEHHOCTb M H3MEHYMBOCTH OPraHu3MoB (8 4)

I'eneruxa — HayKa 0 bubmuoreka I1OK
23 HACIEACTBEHHOCTH n 1 https://m.edsoo.ru/
U3MEHYMBOCTH 86368612
3aKOHOMEPHOCTH HAcJIeI0BaHUs bubnmuoreka I[OK
24 npu3HakoB.  Monorubpuanoe | 1 https://m.edsoo.ru/
CKpEIIMBaHHE 863e8878
JurubpuiHoe  CKpeliuBaHHE. bubmoreka LOK
25 3aKoH HezaBucumoro | 1 https://m.edsoo.ru/
HaCJIeIOBaHMsI TPH3HAKOB 863e89a4
CruemieHHoe HacJeg0BaHue
s e Ts 0
26 M;)HOI‘I/I6 qu pesy 1 /0.5 https://m.edsoo.ru/
PH/HOTO 1 863e8¢60
JUTUOPUIHOTO CKpPEUIUBAHUS Y
JPO30(UITBI TIO PYCYHKAM))
I'enetnka mona. HacnemoBanme bubmmorexka I[OK
27 NPHU3HAKOB,  CIEIUIGHHBIX ¢ | 1 https://m.edsoo.ru/
I1OJIOM 863e8c60
M3MeHYHBOCTS.
Henacnencreennas
JI/}IBPMGH‘II/JIiOCTb.6I/IHCT%3T}EIGIJII:I§ BuGmorexa 1IOK
28 Mo (I)I/IK;H_II/IOHH'OI\/'I 1 /0.5 https://m.edsoo.ru/
863e8efe
H3MEHYHBOCTH, MOCTPOEHHUE
BapHUAI[IOHHOTO psaaa u
BAPUALIMOHHON KPUBON»
Hacnencreennas
n3mMeHunBoCcTb. WHeTp. Th Ned BH6H_HOTeKa LOK
29 9 1 /0.5 https://m.edsoo.ru/
JIP Ne 7. «Ananu3 myrauuii y 863e8efe
JPO30(MITBITIO PUCYHKAM) -
I'enetnka uvenmoeka. Muctp. Th bubmuoreka I[HOK
30 Ne4  TIP Ne2 CocraBnenne u | 1 1/ https://m.edsoo.ru/

AHAJIN3 POJOCIOBHBIX YCIIOBCKA

863e8d78

7. Cesexkuusi oprann3moB. OcHOBBI 0MOTEeXHOJI0TUH (4 1)

31

Cenekuus Kak HayKa U IPOLECC ‘ 1

e

-



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
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KP Ne2 I10 TeMaM:
;ia?/lﬁ;om;;f;oe aSBPITI/II; buGnnorexa  TIOK
32 0 faHmI;Z’OB P 1 1 https://m.edsoo.ru/
P ‘ 8639214
HacnencrBeHHOCTD "
W3MEHYMBOCTH OPTaHU3MOB.»
e e Bueros 110K
33 }KHBOEHHX p N KCKVDCI 1 https://m.edsoo.ru/
P 8639214
uHCTp.Ne2.
buorexHomorus Kak oOTpacib bubnmorexa TIOK
34 DOH3BOLCTEA p 1 https://m.edsoo.ru/
POHSBOA 8639336
OBILIEE KOJIMYECTBO YACOB IIO 34 5
ITPOTPAMME 1.5/3.5
11 KJIACC
KoanuyecTBO 4yacos Aata uzyyenus DJIeKTPOHHBIE
Nen/m | Tema ypoka uudposbie
Bcero | KP P Ilnan | dakT o0pa3oBaTejibHbIE
pecypchl
OBOJIOINSI U METOABI €& buGnuorexa [IOK
1 1 https://m.edso0.ru/8
HYHeHHIA 63ea20e
Wcropus pa3Butus bubmuoteka [IOK
2 Mpe/icTaBIeHH 00 1 https://m.edso0o.ru/8
SBOJIIOIUN 639570
bubmnoreka IIOK
3 Muxkpo3Boronus 1 https://m.edsoo.ru/8
63e9cle
[Monmynsiums kax
JJIeMEHTapHas €IMHUIIA
BUJIa ¥ DBOJIFOLIUH. bubnuoreka [{OK
4 JlaboparopHast pabota Ne 1 1 0.5 https://m.edso00.ru/8
«CpaBHeHHE BUOB IO 63e99c6
Mopdonoruueckomy
KPUTEPUIO»
JIBMOKyIIME CUITBI bubmuorexa [IOK
5 (a1emMeHTapHBIE PAKTOPHI) 1 https://m.edso0o.ru/8
SBOIIOIUHU 63e9dad
6 EcrecTBennsbIit 0T00p 1 €ro 1 bubnuotexa [JOK



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
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
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bopmbl

https://m.edsoo0.ru/8
63e9ed0

Pe3ynbTaTel 3BOMIOLMY:
MPUCIIOCOOTICHHOCTD
OpPTraHu3MOB U
BUI000pa3oBaHue.
JlabopaTopHas padorta Ne 2

bubnunorexa LIOK

7 0.5 https://m.edso00.ru/8
«Onucanne 6369fde
MIPUCIIOCOOJICHHOCTH
opraHusma u €€
OTHOCHTEIBHOTO
XapaxkTepay

bubnuorexa [IOK
Hamnpasnenus u nytu _

8 https://m.edsoo.ru/8
MaKpPOA3BOIIOIUH 6309c1e

9 HeobOpatumocTh 3BOIIONNH

10 Hcropus sxu3Hu Ha 3emiie u
METO/IbI €€ U3YUYCHUS

bubmnoreka IIOK
['unoTe3sl MPOUCXOKIACHUS

11 https://m.edsoo.ru/8

JKM3HHU Ha 3emiie 63ca536
bubmnoreka IIOK
Pa3puTue xu3Hu Ha 3emMiie

12 https://m.edsoo.ru/8
0 3paMm U Mepuoam 63cabhe
OCHOBHBIE 3TAIIbI YBOIIOIUN
pPacTUTEIBHOTO U
YKUBOTHOTO MHpa. bubnmnoreka [JOK

13 [TpakTuyeckas padora Ne 1 0.5 https://m.edsoo.ru/8
«M3yueHne uckonaemMslx 63ea8hbc
OCTaTKOB PacTeHUH U
’KHBOTHBIX B KOJIJIEKIIHMSX)

bu6nuorexa [IOK
CoBpeMeHHas cuctema
14 https://m.edso0.ru/8
OpPTraHUYECKOTO MUpPa 63cad8e
bubnunorexa LIOK
OBOITIOINS YeIIOBEKa
15 (arTpomoreries) https://m.edso00.ru/8
p 63eac2c
but6mmorekxa [IOK
BIDKYIIIHE CUITBI ((DaKTOPBI
16 iIHT Oi]II(I)IFeHeSa (@ p1) https://m.edso00.ru/8
p 63ead44
17 OCHOBHBIE CTagUNA



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
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.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
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OBOJJOIHMH YCJIIOBCKA

YenoBeueckue pacel U

but6mmoreka [IOK

18 IIPUPO/IHBIE aJanTaluu https://m.edsoo.ru/8
4eJIOBEKA 63eaea?
Pe3epBHbIil ypok.

19 KonTponbnas padora Nel o
Teme «BO3HMKHOBEHHE U
pa3BUTHE )XKU3HU Ha 3eMIIe)»

20 DKOoJIOTHs Kak HayKa

but6mmoreka [IOK
Cpenpl oOuTaHus u
21 350Jfomqecme (hakTopsl hitps://m.eds00.ru/8
P 63eafec
AbGuoTtndeckue HakTophl.
JlaboparopHas pabota Ne 3.
«Mopdonoruyeckue
O0COOCHHOCTH PaCTCHHM U3 bubnuorexa [IOK

22 Pa3HBIX MECT OOUTAHHSY. 0.5 https://m.edsoo.ru/8
JlaboparopHas pabota Ne 4. 63eb10e
«BnusgHue cBera Ha pOCT U
pPa3BUTHE YEPEHKOB
KoJeyca»

bu6anoreka LIOK
23 buotnueckue hakTopsl https://m.edsoo.ru/8
63eb348
DKOJIOTHYECKUE
XapaKTePUCTHKU
nonyssiuu. ITpakTrueckas

24 YD . parcTit® 0.5
pabota Ne 2 «[Toacuér
TJIOTHOCTHU TOTYJISIIIMMA
pa3HbIX BUJOB PACTCHUI»

bu6nuorexa [IOK
Coob1ecTBa OpraHu3MoOB —
25 SHOmCHO https://m.edso0.ru/8
B 63eb46a
but6mmoreka [IOK
DKOJOTUYECKHE CUCTEMBI
26 (okocHCTEMS) https://m.edso0.ru/8
63eb46a
OCHOBHBIE TOKA3aTEIN
SKOCHCTEMI bubmuoreka [{OK
27 ' https://m.eds00.ru/8

DKOJIOTHYECKUE TUPaMUJIbI.
CBoiicTBa DKOCHUCTEM.

63eb5fa



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
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
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
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Cyxkueccus
28 [Ipuponanbie 3KOCUCTEMBI 1
29 AHTpPOIIOTrE€HHbIE 1
HKOCHCTEMBI
but6mmoreka [IOK
b — 1100
30 Hocpepa 3rn0 bHal 1 https://m.edso0o.ru/8
IKOCUCTEMA 3eMITH 63ebb5e
3aKOHOMEPHOCTHU bubmorexa [JOK
31 P 5 1 https://m.edso0.ru/8
CYIIECTBOBaHUS OHOCHEPHI 63ebd16
UYenosedecTBO B Onochepe
32 3emun..Cocyl1ieCTBOBAHUE 1
MIPUPOJBI U YeIOBEYECTBA
bubmnoreka IIOK
33 Kontposnbras pabotaNe2 1 https://m.edso00.ru/8
63ebale
PesepBHBIil ypOK.
34 O060011eHrEe TEMBbI 1
«Coo0burecTBa u
9KOJIOTHYECKUE CUCTEMBI)
OBILIEE KOJIMYECTBO YACOB 34 55

I10 ITPOT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

10 KJIACC

OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

Kon
MPOBEPSIEMOT0
pe3yabTarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

ChopmupoBaHHOCTH 3HAHUN O MeCT€ M POJIU OWOJIOTMM B CHCTEME HAYYHOIO
3HAaHUS €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-
Hay4YHO! KapTHHBI MHpa U HAy4YHOTO MHPOBO33PEHUS; O BKIAJE POCCHUMCKHUX U
3apyOekKHBIX YUEHBIX-OMOJOrOB B pa3BuUTHE Ouosnoruu; ¢GyHKIHOHATHHON

IrpaMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh coepKaHue OMOIOTUYECKHX TEPMUHOB U MOHATUMN: JKU3HD,
KJIETKa, OpraHu3M; Meraboyin3M (OOMEH BEUIeCTB M MPEBpAIlleHHE HEPruu),
romMeocras (camMoperyisius), YpOBHEBas OpraHU3alMs KUBBIX CHCTEM,
CaMOBOCIIPOM3BEJICHHE (PEMPOAYKIHS), HACIEACTBEHHOCTh, H3MEHYHMBOCTh, POCT

" Ppa3BUTUC

YMenue wu3naratb OMOJOrMYECKHE TEOpUM  (KJIETOYHas, XPOMOCOMHas,
MyTauuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunosa) u yuenus (o
LEHTpaX MHOrooOpa3usi M MPOUCXOXKACHUSA KyJIbTypHbIX pactenuit H.U.

BaBI/IJ'IOBa), OMPEACIIAThL 'PAaHUIBI UX TPUMCHHUMOCTU K KHUBBIM CUCTCMaM

YMeHue BIajeTh METOJIaMHd HAyYHOTO TO3HaHUA B OWOJIOTHH (HAOIIOJCHUE U
OMHMCAHUE KUBBIX CHCTEM, MPOIECCOB W SBJICHWI, OpraHU3alus U MPOBEJCHUE
OMOJOTMYECKOTO  DKCIIEPUMEHTAa,  BBIIBIKEHUE  THUIIOTE3bl;,  BBISIBICHHE
3aBUCHMOCTH MEXIy HCCIEIyeMbIMU BEIMUYMHAMHU, OOBSICHEHHE MONYyUYEeHHBIX
pe3yIbTaTOB, MCIOJIB30BAaHHBIX HAYYHBIX MOHSATHH, TEOPUH M 3aKOHOB;, YMEHHE

ACJIaTh BBIBOJIbI HA OCHOBAHWHW MMOJTYUYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE NPU3HAKKM BUPYCOB, KIETOK IMPOKApHOT H
9yKapuoT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB; OCOOEHHOCTH
IIPOIIECCOB OOMEHA BELIECTB U MPEBPALICHUS SHEPIHMU B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYEcKOro OOMeHa, XeMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, PAa3MHOXKEHMS, WHIUBUAYAIBHOIO pPa3BUTUS OpraHu3Ma

(oHTOTEHE3)

YMeHue NpUMEHSTHh MOJIyYeHHbIE 3HAHHUS JUId OOBSCHEHHS OHOJIOTMYECKHX
MIPOILIECCOB U SIBJIICHUH, /U MPUHATUS MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOM
KU3HU B LENsAX oOecredeHus O€30MacCHOCTH CBOETO 3/J0pPOBbsi U 3I0POBbS

OKPYXKAIOIUX  JIFOIEH, COOJIIOJCHUS HOPM TPaMOTHOTO TIOBEICHHS B
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OKpYKarolleld MPHUPOIHON cpelie; MOHMMAaHWe HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTIKEHUIH COBPEeMEHHOW OMOJOTMM M OWOTEXHOJOTUH Ui PalOHAIBHOTO

IIpUPOAOITIOJIb30BAHHA

YmMmenue pemiaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3aJa4u Ha MOHO- U I[I/II‘I/I6pI/IIIHO€
CKpCHIMBAHUE, CHCIINICHHOC HACJICIOBAHUC, COCTABJIATL CXCMbI MOHOFI/I6pI/II[HOFO

CKp€IIMBaHUA JJIA IPCACKa3aHna HACIICAOBAHUSA IIPU3HAKOB Y OPraHu3MOB

YMeHue BBHINOMHATH Ja0OpaTOpHble W MpakTUYecKHe padoThl, COOIIOAAThH

npaBuja mpu padore ¢ yueOHBIM U J1a00paTOpHEIM 000PYIOBAHUEM

YMeHue  KpPUTUYECKHM OLIEHMBAaTh W  HMHTEPIPETUPOBATH  MH(GOPMAIUIO

OMOJIOTMYECKOTO COJEpKAHUSA, BKIIOYAIOLIYIO IICEBJOHAy4YHbIE 3HAHUS U3
pa3nuuHbiX ucTouyHUKOB (CMU, HaydHO-TOMyNspHBIE MaTepuasbl); ITHUECKUE

ACIICKTbI COBPCMCHHLBIX I/ICCJ’ICIIOBaHI/Iﬁ B 6I/IOJ'IOFI/II/I, MCIHMIINHCE, OMOTEXHOJIOTUH

10

YMeHue co3zaBaTh COOCTBEHHBIE ITHUCHMEHHBIE U YCTHBIC COO6H_[CHI/I$I, 06061_]_[8.5{

OMOJIOTMYECKYl0 HWH(MOPMAIMIO ¥W3 HECKOJBKHX HCTOYHUKOB, TPAMOTHO

WCIOJIH30BATh MOHATHIHBIN anmapar OHOJI0THA

11 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeHero 001mero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAHUH O MeCTe U POJIM OMOJIOTUU B CUCTEME HAyYHOTO
3HAHUSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa U HAYYHOTO MUPOBO33PEHUS; O BKIIA/I€ POCCHICKIX
U 3apyOeXHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTMH; (DYHKIIMOHAIBEHOU

T'pPaMOTHOCTH YCJIOBCKA AJISI pCHICHUA KU3HCHHBIX 3a1a4

YMeHue pacKpbiBaTh COJCPKAHHE OMOJOTUYCCKMX TEPMHUHOB W ITOHSTHIA:
BUJ, TOMYyNSAUs, TEHODOH], OHBONIOUMUSA, ABWXKYIIHE CHIBI ((PaKTOpHI)

9BOJIIOIIMH, HpI/ICHOCOGJICHHOCTB OpTraHu3MOB, BI/I,[[OO6pa3OBaHI/IC,

JKOJIOTMYecKue  (PakTophl, HKOCHCTEMa, MPOJYLEHTHI,

OKOJIOTMYCCKasA IHupaMuaa,

KOHcyMeHTI)I,
PEAYLICHTHI, OHOreoIeHO3,

ouocdepa

ey IIMTaHuAd,

YMenue wuznaratb OHOJOTMYECKHEe TeopuHu (dBOJOLMOHHAs Teopus Y.
JlapBuHa, cUHTeTHYecKasi T€OpHUsl SBOJIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH

(3aponsimeBoro cxonctBa K.M. Bbapa, yepenoBanus ri1aBHbIX HANlpaBIeHUNA U
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nyreit sBororun A.H. CeBeprioa, yuenus o 6uocdepe B.M. Bepruanckoro),

ONpCACIIATh 'PaHUIBI UX TPUMCHHUMOCTH K KHUBBIM CUCTCMaM

YmMmeHue BJIaACTh METOJAMH HAY4YHOI'O IIO3HAHHS B ouogoruu (Ha6J’IIOI[eHI/Ie
U OIKMCAaHUEC JKUBBIX CHCTCM, IIPOLCCCOB U ﬂBHCHHfI; opranuzaluvsa H
IMPOBCACHUC OHOJIOTHYECKOTO 9KCIICPUMCHTA, BBIABHIXCHUC TUIIOTC3bI;
BBIABJICHUC 3aBUCUMOCTH MEXKAY UCCICAYEMBIMU BEJIMYHMHAMU, 00BsCHEHHE
IMOJIYYCHHBIX PE3YJIbTAaTOB, HMCIIOJIBb30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ u

3aKOHOB; YMCHHUC ACJIATh BBIBOJbI HA OCHOBAHWH MMOJTYYCHHBIX pe3y.]IBTaTOB)

YMeHue BBIACIIATE CYHICCTBCHHLIC IIPU3HAKU CTPOCHUA OMOJIOTHYECKUX
O0O0BEKTOB: BHIOB, IOIYJSIHNA, MPOIYIEHTOB, KOHCYMEHTOB, PEIYICHTOB,
OMOreOIIeHO30B M JKOCHUCTEM; OCOOEHHOCTH IIPOLIECCOB HACIEICTBEHHON
M3MEHYUBOCTH, €CTECTBEHHOI'O otOopa, BUJ1000pa3oBaHus,
HPUCIIOCOOJICHHOCTH OPTaHU3MOB, JCUCTBHS JKOJOTHMYECKHX (PaKTOPOB Ha
OpPraHM3Mbl, TE€pPEeHOCa BEIIECTB M IOTOKAa OJHEPIrHH B JKOCHCTEMax,
AQHTPOIIOTEHHBIX U3MEHEHUH B IKOCUCTEMAaX CBOECH MECTHOCTH, KPYrOBOPOTa

BEIIECTB U OMOTCOXUMHUYECKIX ITUKIIOB B Onocdepe

YMeHue NPUMEHATh MOJIydeHHbIe 3HAHUs JJI 0OBbsICHEHUs OMOJIOTMYECKUX
OpOLIECCOB U SBJICHUHM, JUISI MPHUHATUS [NPAKTHUECKUX pELIeHUHd B
IIOBCETHEBHOM JKU3HU B LENIsAX oOecredeHust 0€3011aCHOCTH CBOETO 3/I0POBbS
U 370pOBbS OKPYXKAIOIIUX JIOAEH, COOIIOAEHUS HOPM TI'PaMOTHOTO
MOBEJICHUS B OKpY’Kalollel NpUpOAHOM cpelie; MOHMMaHue HeoOXOAUMOCTH
UCTIOJIb30BAaHUS JIOCTUKEHUH COBPEMEHHOW OMOJIOTMH ISl palMoOHAIbHOTO

MPUPOIONOIB30BaAHUS

YMeHnue peuiaTb 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aga4u, COCTABIATH CXCMbI

MepPEeHoca BEIIeCTB U PHEPTUU B IKOCUCTEMAX (1IeTIH TUTAHUS)

YMeHue BBINOJNHATH J1a00OpaTOPHBIE M MpaKTUYECKHe paboThl, cOOMOAATh

npaBuiIa Ipu pabore ¢ yueOHbIM U JJAOOPaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTUYECKH OIEHMBaThb U HHTEPNPETHPOBaTh HHGMOPMALNIO
OMOJIOTHYECKOI0 CO/AEpKAHMSI, BKJIIOYAIOIIYIO IICEBIOHAyYHbIE 3HAHUS U3
pasnuyHbIX  ucTouHuKoB (CMU, HaydHO-IOMYNSpHBIE  MaTepUalIbl);
paccMaTpuBaTh TIJIOOANBHBIE AKOJOTHUYECKHE MPOOIEMBI COBPEMEHHOCTH,

(GbopMHUPOBATH 11O OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO

10

YMeHne co3maBaTb COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIIEHUS,
0000mass Ouonmorndyeckyro WH(POPMAIMI0O W3 HECKOJBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BATh MOHATUMHBIN arrapar OuoyIoruu




37

HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

buonorus xak Hayka

1.1

buonorus — wnayka o kwuBoi mnpupone. Ponp Ouonorun B QopMHpOBaHUU

COBpEMEHHOM HayuyHOU KapTuHbI MUpa. CucTeMa OMOJOTHYECKUX HAYK

1.2

Metoapl TMO3HAHHMS KMBOM TNPHUPOABI (HAOMIOIEHHE, AKCIEPHUMEHT, OIHMCaHUE,

HU3MEPCHHUC, KJ'IaCCI/I(l)I/IKaHI/ISI, MOACIIMPOBAHUE, CTATUCTUYCCKAsA 06pa60TI<a ,I[aHHBIX)

JKuBnIe cCTEMBI U BX opranu3anus

2.1

XKusbie cucrembl (OUOCHUCTEMBI) Kak MpeaMmeT wuszydenus Ouonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHUM oOpraHuzalMy OMOCHUCTEM: MOJEKYJIAPHO-TEHETUUECKUH, KJIETOYHbIH,

OpraHU3MEHHBIN, MOMYISIUOHHO-BUOBON, SKOCUCTEMHBIN, O1OChepHbIi

XHWMHMYECKUHI COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYEeCKUH COCTaB KIJICTKH. XUMHYECKHE OJICMCHTHI: MaKpO3JICMCHTHI,
MUKPOIJICMCHTEI. Bona u MHUHCPAJIBbHBIC BCIICCTBA. CDYHKI_II/II/I BOJIbl 1 MUHCPAJIbHBIX

BelecTB B kieTke. [lojepxanne 0cMOTHYECKOTr0 OanaHca

3.2

benku. CoctaB M cTpoeHHe O€lIKOB. AMHHOKHUCIOTBI — MOHOMEpHI OENKOB.
HezameHnMble U 3aMEHMMBIE AMHUHOKHUCIIOTBI. AMMHOKHCIIOTHBIM COCTaB. YPOBHH
CTPYKTYphl ~O€NKOBOl ~MoJjieKkynbl (IepBHYHAs, BTOpPUYHAs, TpETUYHAs U
YeTBepTUYHAsl CTPYKTypa). XHMHYeckue cBoicTBa OenkoB. buonormueckue
GbyHKIIHN OEIKOB.

depMeHThI — Ouosoruueckue karanuzaropbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTP,
cyoctparHas cnenupuyHocts. Kopepmentsl. Butamunbl. OTnndus GepMEeHTOB OT

HCOPTraHNYCCKUX KaTaIn3aTOpOB

3.3

VYraeBoasl: MoOHOcaxapuabl (TJIIOKO3a, pub0o3a M Je30KCHpu003a), arcaxapujibl
(caxapo3a, JnakTto3a) U mojucaxapuibl (Kpaxmaa, TJWUKOTEH, MeJUII0JI03a).
Bronornveckne GyHKIINU YTIIEBOIOB.

Jlunuael: Tpurnunepuabl, crepousisl, dpochonunuasl. ['mapodpunsHo-rHIpOdOoOHBIE
cBoiicTBa. buonorndeckue ¢yHkuun nunuaoB. CpaBHEHHE YIJIEBOAOB, OENKOB U

JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunosbsie kucnotsl: JJHK m PHK. Hykneotnasl — MOHOMEpBI HYKJIEMHOBBIX

kuciaot. Ctpoenune u ¢pynkuuu JJHK. Ctpoenne u ¢pynkuun PHK. AT®: crpoenue u
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byHKIIUN

3.5

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

3.6

Knerka kak nenoctHas »xuBasg cucrema. OOlue NpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas MmemOpana, mosekynbl JJHK kak renernyeckuii annapat, cucTeMa CHHTE3a

Oeka

3.7

Tumbl KIETOK: JyKapHOTHYECKass M IMpoKaproTHueckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTuyeckod — kinetku.  Kierounas — crenka — Oakrepuit.  CtpoeHue
AYKapUOTHYECKOU KIETKU. OCHOBHBIC OTJIMYHUS PACTUTEIHHOM, )KUBOTHON W TPpUOHOM

KIICTKHN

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJICTOK — KIICTOYHAsI CTEHKA, TTTMKOKATUKC, UX (YHKIINH.
[Tna3marnyeckas memOpana, e€ cBoiictBa u GyHKIMH. [{uTornasma u e€ opraHoubl.
OnHOMeMOpaHHBIE OpraHOWIBI KJIETKH: 3HAoIuIazMaruueckas cerb (OIIC), ammapar
lompmxu, nm3ocombl. [loayaBTOHOMHBIE OPraHOMIbBl  KJIETKA: MHUTOXOHIPHH,
mactuabl.  [IponcxoxkaeHue  MUTOXOHAPUA W IIacTHA. Buabl  1uiacTum.
HemeMOpaHHbIE OpraHOMIBI KJIETKH: PHUOOCOMBI, KJICTOYHBIH IIEHTP, PECHUYKH,

JKTYTUKH. CDYHKI_II/II/I OpraHoua0B KJICTKH. Bxrouenus

3.9

Snpo — perymatopHbslii 1eHTp kietkn. CTpoeHue szpa: saepHas o000J0ukKa,

KapuoIuiasMa, XpoOMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHcnopT BEIECTB B KJIETKE

)KI/BHGJICHTCJIBHOCTB KJICTKHU

4.1

O6meHn BewiecTB, WM MeTaboaM3M. AccuMuisanus (TUIaCTUYECKH OOMeH) H
TUCCUMMIIALUS (PHEPreTHYeckuii OOMEeH) — JB€ CTOPOHBI EAMHOTO TIpolecca
MeTabonu3ma. Tumbsl oOMEHa BeIIeCTB: aBTOTPO(GHBIA U rerepoTpodHbId. Poib

(hepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAILICHUH SHEPTUU B KIETKE

4.2

dotocunte3. CeroBas U TeMmHOBas ¢a3bl (poTocuHTe3a. Peakuuum ¢orocuHTesa.
D¢ dexTuBHOCT (QoTOCHHTE3a. 3HadeHHE (QOTOCHMHTE3a JUId KU3HM Ha 3emIe.
Bnusinue ycnoBuit cpenpl Ha (OTOCHHTE3 UM CIOCOOBI  IMOBBIIEHHUS  €TO
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XemocuHTe3. XeMOCHHTE3UpYyIolye OakTepu. 3HaUeHWEe XeMOCHHTEe3a Ul JKU3HU

Ha 3emiie

4.3

DHepreTUYecKuii OOMEH B KIETKe. PaciieruieHne BeEImecTB, BBIICIECHUE U
AKKyMYJUPOBaHUE YHEPTUH B KIJIETKE. DTallbl YHEPreTudeckoro oomena. ['nmuxonms.
bpoxenne u ero Buabl. KuciopogHoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHUE.

O PexkTUBHOCTD IHEPTETHUECKOTO OOMEHa
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4.4

Peaknium matpuunoro cuHTtesa. l'eHermdeckas uHdopmauus u JIHK. Peamuszarms
TeHEeTHYeCKOW uHpopManuu B KiIeTKe. [ eHeTWyeckuid KOX M €ro CBOWCTBA.
Tpanckpuniuss — marpuunbiii cunte3 PHK. Tpancmsmus — OumocuHTe3 Oelnka.

KoaupoBanue amunokucnot. Pons pubocom B 6uocunTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3HH — Bupychl. Mcropus otkpeitusi Bupycos (.H.
WBaHoBckuii). OCOOEHHOCTH  CTPOEHUS U JKU3HEAEATEIBHOCTH  BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, )KUBOTHBIX U YEJIOBEKA, BHI3bIBAEMBIE BUPYCAMH.
Bupyc ummynonedumura genoseka (BUY) — Bo3oymurens CITN/a. [Ipodunakruka

pacrpocTpaHeHusI BAPYCHBIX 3a00JI€BaHUM

Pasmuokenue u WHIAWBUAYAJIIBHOC Pa3BUTHUEC OPraHN3MOB

5.1

Knetrounslii uki, Wi )KU3HEHHBIH IUKI KieTku. MaTepdaza u murtos. [Ipomeccsl,
nporekawmue B uHTepdasze. Permmkamus — peakuus marpuydoro cunreza JIHK.
CrpoeHre XpoMOcOM. XpPOMOCOMHBIM Ha0Op — KapuOoTHI. JIUmiaouaHblii u
TaIUIONIHBI  XPOMOCOMHBIE HAOOpBL. XpoMaTuibl. L[UTOIOTHYECKUE OCHOBBI
Pa3MHOKEHHSI M HHIMBUYAIIbHOTO Pa3BUTHs OPTaHU3MOB.

Henenune xknetkn — muto3. Craguu Muto3a. IIpouecchl, mpoucxondnye Ha pasHbIX

CTaausIX MUTO3a. BUOTOrMYeCKu CMBICIT MUTO3a

5.2

@opmbl pa3sMHOXKEHHMS OpraHHM3MOB: Oecrmonoe u moioBoe. Buabl OGecnornoro
pasMHOXEHHUs: JeJIeHMEe HaJBOE, I[I0YKOBAaHHME OJHO- M  MHOTOKJIETOYHBIX,
CropooOpa3oBaHUe, BEreTaTMBHOE pa3MHOXKEHHE. VICKYCCTBEHHOE KIIOHHPOBaHUE

OpraHnu3mMoB, €ro 3HAYCHUEC JIA CCIICKIINHN

5.3

[TonoBoe pa3MHOKEHUE, €T0 OTJIIMYHUS OT OECTONOrO.
Meiioz. Ctagun meiiosa. [Ipoueccsl, mpoucxoasmue Ha cTaausx meiiosa. [loBenenue

XpOMOCOM B Mero3e. KpoccuHrosep. bronornyecknii CMbICI M 3HaYEHUE MENH03a

5.4

I'amerorenes — mporiecc 00pa30BaHUS TOJOBBIX KJIETOK Yy XKUBOTHBIX. [lonoBBIE
JKele3bl: CEeMEHHUKU U suyHUKU. OOpa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK — IraMeT
(cnepmaro3ou, SMIEKIETKA) — criepMaTrorere3 u ooreHe3. OCOOEHHOCTH CTPOCHHS

SHIEKIICTOK U criepmato3ounioB. OmnogoTBopenue. [lapreHorenes

5.5

NuauBuayanbHoe pa3BuTre (OHTOTeHE3). DMOPHOHALHOE Pa3BUTHE (IMOPHOTEHES).
Otanbl 5MOPUOHATIBHOTO pPa3BUTHS Yy TO3BOHOYHBIX JKHBOTHBIX: JApOOJIEHHE,
racTpyJssus, OpPraHOTEHE3. [TocTamOpuoHaIpEHOE pa3BuUTHE. Turnbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MPSAMOE, HETpsMOe (JIMYMHOYHOE). BiausiHue cpessl
Ha pa3BUTHE OPTaHU3MOB; (PaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u pasButne pactenuil. OHTOreHe3 I[BETKOBOTO pPACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA
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HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPraHU3MOB

6.1

IIpenmer u 3agaum reHetuku. Mctopust pa3sBUTHUS FeHETUKH. Bkian poccuiickux u
3apyOexHbIX  y4€HBIX B  DPa3BUTHE  TEHETUKH.  MeToabl  TI'€HETUKH
(ruOpUI0IIOTUYECKUH, IIUTOTEHETUYECKHIA, MOJICKYJISIPHO-TeHETU4YeCKUi ). OCHOBHBIE
IeHEeTUYECKUue MOHATUA. ['eHeTHueckas CHUMBOJIMKA, HCIOJIb3yeMas B CXeMax

CKpEIIMBaHUI

6.2

3aKOHOMEPHOCTH HAcJIeZJOBaHMs IPU3HAKOB, YyCTaHOBJIEHHble [. Menaenem.
MonorubpuiHoe CKpelmuBaHHe. 3aKOH eIWHo0Opa3usi TUOpPUAOB  IEPBOTO
nokosieHusi. [IpaBuino nomMuHHpoBaHUS. 3aKOH pacUICIICHUs! MPU3HAKOB. [ HUmoTesa
4iCcTOTHI rameT. [loHOE 1 HenmoIHOe JOMUHUPOBAHUE.

JurubpugHoe cKpeniyBaHUe. 3aKOH HE3aBUCUMOIO HACJIEIOBAaHUS IPU3HAKOB.
[{uToreHeT4yeckue OCHOBBI JUTHOPUAHOTO CKPEUIMBAHUS. AHAIM3UPYIOIIEe
ckpemuBanue. Vcnonp30BaHue aHAIM3UPYIOMIETO CKPELIUBAHUS IS ONpPEICICHUS

reHOTHUIIA 0OCO0U

6.3

CuemnnieHHoe HacienoBaHue IpusHakoB. Pabora T. Moprana mno cuenjieHHOMY
HacJIeJOBaHUIO TeHOB. HapylieHue cremnyieHus reHoB B pe3ylibTaTe KPOCCHHTOBEpa.
XpoMOCOMHasi TEOpHUS HACIEACTBEHHOCTH. [ eHeTuuecKue KapThl.

l'enernka mnona. XpoMOCOMHOE OmNpeAeneHue Mojia. AyYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. I'omorameTHele © reTeporaMCcTHbIC OPraHMU3MBbI. HaCJIeIIOBaHI/IC

MMPU3HAKOB, CHUCIUICHHBIX C IIOJIOM

6.4

N3menunBOCTh. Buibl M3MEHUMBOCTH: HEHACIIECTBEHHAs] U HACJIEICTBEHHAs. Ponb
Cpelpl B HEHACIEACTBEHHONM HM3MEHYMBOCTH. XapaKTEpUCTUKA MOAUPHUKAIIMOHHOMN
U3MEHYMBOCTH. BapuanuoHHBI ps W BapuauuoHHas Kpusas. Hopma peakuuun
npu3Haka. KoJM4yecTBEHHbIE M KAaueCTBEHHBbIE NPHU3HAKM M HMX HOPMA PEAKLUH.

CgoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH

6.5

HacnencrtBenHas, wuiaM  reHOTUNMYecKas, M3MeHUYMBOCTh.  KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 ¥ T1OJOBOM mpormecc — OCHOBA KOMOMHAaTHBHOMN
M3MEHYMBOCTH. MyTanMoHHas W3MEHYUBOCTh. Kiaccudukanus MyTanui: T€HHbIE
XpPOMOCOMHBIE, TeHOMHBbIE. HacToTa M Nmpu4MHbI MyTanuil. MyrareHHble (aKTOpBHI.

3aK0H rOMOJIOTHYECKHUX pPAaOB B HacjeacTBeHHoM u3MeHunBoctyd H.M. BaBunosa

6.6

I'eneruka yenoseka. Kapuorun demoBeka. OCHOBHBIE METOJIbI T€HETUKH YEIOBEKA:
TreHEaJIOTHISCKHH, OJIM3HEILIOBBIN, [IUTOTCHETHYCCKHIA, OMOXMMHUYECKHH,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpeMeHHOe OmpeAcIIcHUE TeHOTHUIA;
IOJJHOTEHOMHOE CEKBEHUPOBAHUE, TC€HOTUIMPOBAHUE, B TOM YHUCJIE C IOMOIIBIO

[T1[P-ananu3a. HacrnencTBenHble 3a00IeBaHUS YE€JIOBEKA: TEHHBIE 0O0JIE3HH, 00JIe3HU
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c HaCJIEACTBEHHON IIPEAPACIIONOKEHHOCTBIO, XPOMOCOMHBIE 00J1e3HH.
Comarnyeckue W reHepaTHBHble MyTanuu. [IpHHIMOBI 3710pOBOro 0Opasa >XKU3HH,
IUArHOCTUKH, NPOPUIAKTUKM U JIEYEHMs TIeHETHYeCKHX Oose3Hei. Meauko-
TCHETUYECKOE  KOHCYJIBTHPOBAHHME. 3HAYEHUE  MEIULMHCKOM TEHETUKH B

MPEIOTBPALICHUH U JICYCHUN TeHETUISCKUX 3a00JIeBaHUI YeTTOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekiusi Kak Hayka M MPOILIECC. 3apOKJICHUE CEJICKIIUU U JIOMECTUKAIUs. YUYeHUe
H./. BaBuioBa o neHTpax MPOUCXOXKICHUS U MHOT000pa3Hst KYJIbTYPHBIX PAaCTCHUH.

HeHTpBI IMPOUCXOXKACHUSA JOMAITHUX KUBOTHBIX. COpT, nmopoaa, miraMm

7.2

CoBpeMeHHBIE METOABI CeNeKUMU. MaccoBBIi W WHIAMBHIYaIbHBIH OTOOPHI B
CeJIGKIIMM pAacTeHUHM U HKUBOTHBIX. OLlEHKa J3KCcTepbepa. bIM3KOpOJACTBEHHOE
ckpeuBaHue — HHOpuAuHr. Ywucras muHusg. CKpelMBaHME 4YHCTHIX JIMHUH.
I'etepo3uc, unn rubpuaHas cuia. HepoACTBEHHOE CKpelldBaHUE — ayTOPHJIMHI.
Otnanénnas rubpuansanus u e€ ycrnexu. VICKycCTBEHHBIN MyTareHe3 W MoJydeHHe

TIOJIUIIIIONJOB. I[OCTI/DKGHI/UI CCIICKIIMH paCTGHHfI, JKUBOTHBIX U MUKPOOPIraHN3MOB

7.3

buorexHonorus Kak orpaciib NPOU3BOACTBA. [ €HHast MHXKEHepusA. ODTalbl CO3AAHUS
pexomOunanTHOH JIHK w TpaHcrenneix opranu3MoB. KierouHas WHKeHepus.
Kiterounsie KynbTypbsl. MUKPOKIIOHAJIBHOE pa3MHOXKEHUE pacTeHuil. KilonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO3SIIICTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE H

OTUYCCKUC HpO6JIeMBI. I'MO — renerndecku MOHH(bHHHpOBaHHLIe OpraHnU3MBbI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

DBOJIIOUOHHAS OUOJIOTHS

11

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBuzerenbcTBa dBoNMONMU. [laneoHTONOTHYECKHE: TOCTIEA0BATENbHOCTh TMOSBICHUS
BUJIOB B MAJICOHTOJIOTMUECKON JIETOTHUCH, nepexoanbie Gopmel. bruoreorpaduueckue:
CXOACTBO M paznuuue (payH U ¢iop MaTEpUKOB U OCTPOBOB. IMOPHOTIOTHYECKHE:
CXOJICTBAa WM PA3MU4MUs SMOPHUOHOB PA3HBIX BHJOB TMO3BOHOYHBIX. CpaBHUTEIHHO-
AHAaTOMUYCCKHE: TOMOJIOTUYHBIC, AHAJIOTHYHBIC, PYAUMCHTAPHBIC OPraHbl, aTaBU3MBI.
MonekynsipHO-OMOXUMHUYECKHE:  CXOJACTBO MEXaHHW3MOB HACIEACTBEHHOCTH U

OCHOBHBIX META0OJIMUECKHX MYyTEeH Y BCEX OPraHu3MOB

1.2

SBOJ'IIOI_II/IOHHaﬂ TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HHUKHOBCHHS JapBUHHU3MA.

JIBuoKymiye cuibl 3BOJIOUMU BUAOB MO [lapBuHY (M30BITOYHOE PAa3MHOXKEHUE IPHU
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OTPaHUYEHHOCTH  PECypCOB,  HEONpenesn€HHas  HM3MEHYMBOCTh, Oopnba  3a

CYIIIECTBOBaHHE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckass Tteopuss dBomonuud  (CTD) ©  OCHOBHBIE €€  TOJIOKEHUSI.

MuxkposBomtouus. [lonmynsuus Kak eqMHULA BUAA U IBOTIOLIMU

1.4

JBuxymiue cuibl (hakTopbl) 3BOJIOLKK BHAOB B IIpHpoae. MyTallMOHHBIN Mpoliece U
KOMOWHATHBHAS U3MEHYMBOCTD. [lomynsaionHbIe BOJIHBI U Apeid reHoB. M3omsanus u
murpanus. EcrecTBeHHBI oTOOp — Hampapisionui ¢dakrtop sBomoruu. Dopmbl
€CTECTBEHHOTO 0TOODA.

[TpucnocoONeHHOCT, ~ OpPraHM3MOB  Kak  pe3ynbTar  3Bojtonuu.  [Ipumepsr
MPUCTIOCOOICHU Y OpraHu3MoB. ApoMop(hO3bl M UIN0AJANTAIIUH.

Bun u BumooOpazoBanme. Kpurepuu Buma. OcHOBHBIE (OpMBI BHI000pa30BAHUS:

reorpa(bnqecxoe, 3KOJOIn4€CKOC

1.5

MakpoaBosrorusi. DopMbl 3BOTIONUH: (DHUIETHYECKAs, TUBEPTCHTHAS, KOHBEPTCHTHAs,

mapaJjuicjibHasd. H606paTI/IMOCTB 3BOJIIOIHUH

Bo3HuKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JlonayuHbple IpenCTaBIEHHMS O 3apOXACHMM KU3HH. Hayunele rumoressl
BO3HUKHOBEHUS KMU3HU Ha 3emJie: abuoreHes U NaHclepMus. XUMHUECKasi HBOJFOLIHSL.
OKCHepUMEHTAJIbHOE TOATBEPXKICHUE XUMHUYECKOW sBotouuu. HauanbHble 3TaIbl
6uonornyeckoit sBomonuu. I'mnoreza PHK-mupa. IlepBble kIeTku W UX 3BOJIOLUS.

CDOpMPIpOBaHl/Ie OCHOBHBIX I'PYIIII )XKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emisie mo dpam M nepuogam. Karapxei. Apxeiickas u
npotepo3oiickas 3psbl. [laneo3oiickas 3pa u e€ nepuoapl: KeMOPUNCKUHN, OPJOBUKCKUH,
CUJIypUNCKHUH, ICBOHCKUN, KaMEHHOYIOJIbHBIM, NEepMCKHUM. Me3o3olckas 3pa u e€
IIEPUOJIBI: TPHUACOBBIN, IOPCKHI, MEJTOBOM.

KaitHo30iickas 3pa ¥ €€ mepHojbl: MajJeOreHOBbIN, HEOT€HOBBIA, aHTPOIOTEHOBBIN.
XapakTepucTuKa KJIuMara 1 Te0JIOrMuecKux npoueccoB. OCHOBHbBIE ATalbl 3BOJIIOLUU
pPacTUTEIBLHOTO W JKUBOTHOTO MHpa. ApoMopho3bl y pacTeHHH W KUBOTHBIX.

IlosiBneHne, pacuBeT U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpraHn4eCcKoro MHpa KakKk OTpaXCHUC OBOJJIOIMH. OcHOBHBIC

CHUCTEMAaTUYECKHE IPYIIITBI OPraHU3MOB

2.4

OBojironusl 4YenoBeKa. AHTpOMOJIOrMS Kak Hayka. Pa3BuTue mpeacTaBIeHUN O

MMPOUCXOKACHUU YCIIOBCKA. Mertonanl HU3YUCHUS aHTPOIIOTCHE3a. CXOI[CTBa " pasjiniyusd
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YeJI0BEKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJI0KEHNE YEIIOBEKa.
HBwxymme cwibl (pakTopsl) aHTpororeHesa. HacnencTBeHHass M3MEHYHMBOCTD H
ecTecTBeHHbI 0TOOp. OOIIeCTBEHHBIH 00pa3 *U3HU, U3TOTOBJICHUE OpPYIUN TpyAa,

MBIIIJICHUC, PCUb

2.5

OcHOBHBIE CTaIMHM U BETBU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKHU, YEI0BEK yMEIbIi,
Yenosek npsamoxonaumi, YenoBek HeaHAepTaIbCKUM, YenoBek pazymubiil. Haxonku
UCKOIIaeMbIX OCTAHKOB, BpPEMs CYIIECTBOBAHUSA, 00JACTh PacCHpOCTPAHEHUs, 00BEM

TOJIOBHOI'O MO3Tra, 00pa3 *KU3HU, OPYAUS

2.6

Yenoseueckue packl. OCHOBHBIE OOJIBLINE pachl: eBporeoujHas (eBpa3uiickas),
HErpo-aBCcTpalioniHas (dKBAaTOpUANIbHAS), MOHIOJOUIHAS (a3MaTCKO-aMEpPHKAHCKas).
Ueptbl MpUCTIOCOOJIEHHOCTH TIPEACTABUTENICH UEJTOBEYECKUX pac K YCIOBHUSIM

CYHICCTBOBAHMUA. EnuncTBO yenoBeueckux pac. KpI/ITI/IKa pacu3sma

Opranu3Mbl U OKpYXkarolas cpeaa

3.1

OKolorus Kak Hayka. 3aJjaud W pas3jienbl AKOJOrMH. MeToibl 3KOJOTHYECKUX
UCCIIEIOBAaHUN. ODKOJOrHyeckoe MupoBo33peHue. Cpenasl oOUTaHMsS OPraHU3MOB:

BOJHAA, HA3EMHO-BO3AyIIIHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAA

3.2

DKOJIOTMYECKHUE (hakTopsl. Knaccudukanus 3KOJIOTUYECKUX (bakTopoB:
abuoTnueckue, ONOTUYECKHE M aHTPOIIOTEHHBIE. J[eHCTBIE AKOIOTHYECKUX (HaKTOPOB

Ha OPraHU3Mbl

3.3

AbGuotnueckue (akTOpbl: CBET, TemIepaTypa, BIaKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns opraHu3MoB K JIeiicTBUIO aOMoTHYecKuX (pakTopoB. buonornueckue

PUTMBI

3.4

buotnueckue daktopsl. Buasl OumoTHYEeCKHMX B3aMMOJEHCTBMNA: KOHKYpPEHIUS,
XUIIHUYECTBO,  Mapa3uTH3M, MyTyalu3M, KOMMEHCAIU3M  (HaxJeOHUYECTBO,
KBAapTUPAHTCTBO), aMEHCaJIU3M, HEUTPAJIU3M. 3HaueHue OMOTHYECKUX

B3aHMOH€fICTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITIPUPOJHBIX COO6HIGCTB3X

3.5

DKOJIOTHYECKUE XAPAKTCPUCTHUKHU TOIMYJIAIHUN. OcHOBHBIE TOKa3aTeIu MOMmyJIAINH:
YUCJICHHOCTD, INIOTHOCTL, POXKIACMOCTh, CMCPTHOCTL, IPUPOCT, MUT'PALIUA. I[I/IHaMI/IKa

YHUCJICHHOCTH MOITYJIAINU U eé peryisusa

COO6H.ICCTB3. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOmiectBo  opraHu3MoB — OuoneHo3. CrTpykTypsl OHoOlIeHO3a: BHJOBas,

pOCTpaHCTBEHHas, Tpoduueckas (nmumesas). Bunsl-nomuHanTel. CBs3u B OMOIIEHO3€
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KOJIOTUYECKHE CHUCTEMBI (3KOCI/ICTGMBI). Ilonsatue 06 3KOCHCTEME H 6HoreoueHo3e.
(DYHKI_[I/IOHEUIBHBIC KOMIIOHCHTBI 9KOCHCTCMBI: MNPOAYLCHTHI, KOHCYMCHTHI,

penyueHTsl. KpyroBopoT BellecTB M IMOTOK SHEPruu B 3Kocucreme. Tpoduyeckue

4.2 | (nuieBbie) ypoBHH 3KocucTeMbl. [lumieBwie menu u cetu. OCHOBHBIC TOKa3aTeNd
9KOCUCTEMBbI: Ouomacca, MPOAYKIHUS. OKOJOTUYECKHUE MUPAMUJIBL: TPOAYKIIHH,
YHUCICHHOCTH, Omomacchl. CBOMCTBAa 3KOCHUCTEM: YCTOWYMBOCTB, CaMOPETYJISINS,
pa3Butue. Cykueccus
[Ipupoansie 3KocHCTEMBL. DKOCHUCTEMBI 03€pP U PEK. DKOCHCTEMA XBOWHOIO WIIU
HIMPOKOJIMCTBEHHOTO Jieca.

43 AHTPOTIOT€HHBIE SKOCHCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMbl. bruomorndeckoe

| ¥ XO3SIICTBEHHOE 3HAYCHHE ATPOIKOCHCTEM H YPOOIKOCHCTEM.
buopasHooOpasue  kak  ¢akrop  ycroHumBocTH  dKocucTeM.  CoxpaHeHHe
OHOJOrHYeCKOro pa3HooOpasus Ha 3emiie
VYuenne B.U. Bepuaackoro o 6uoctepe. I'panuipl, coctaB u cTpykTypa 0mocheps.
XKusoe BemectBo u ero ¢yHkuuu. OcoOeHHOCTH OHOchepbl Kak TII00ANBHOM

4.4 | skocuctembl. JlMHAMUYECKOE paBHOBeCME M oOpaTHas CBs3b B Omocdepe.
KpyroBopoTs! BemecTB 1 OMOTCOXMMHUYECKHE IIMKIJIBI AJIEMEHTOB (yrieposa, a3oTa).
3oHanbHOCTH 6uochepsl. OCHOBHBIE OMOMBI CYIITH
UenoseuectBo B Ouocdepe 3emin. AHTPONOTEHHbIE W3MEHEHUs B Omocdepe.

45 ['moGanbHbIe SKOJIOTHUECKUE TPOOIIEMBI.

OcHoBa PalMOHAJIbHOI'0 YIPAaBJICHUA IMPHUPOAHBIMU peCypCaMU U UX HCITIOJIB30BAaHUC.

JocTikeHust OMOJIOTMH U OXpaHa MPUPOIbI
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YYEBHO-METOJIUYECKOE OBECIIEYEHMUME OBPA3OBATEJIBHOI'O
MNPOIIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAUIBI JIJIS1 YYUEHUKA

* buonorus, 10 knace/ [laceunuk B.B., Kamenckuii A.A., Pyonios A.M. u np.; [lox penakiueit
[Taceunuka B.B. Axuunonepnoe obuiectBo «M3aarensctBo «IIpocBemenuer»

» buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyonor A.M. u npyrue /Tlox pen.
[Taceunuka B.B., AkunonepHoe obmectso «M3narensctBo «lIpocBemmenne»

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

1.buonorus. 10—11 xmaccel. ba3osslit yposens. [Toypounsie pazpaboTku.: yued. mocodue st
obmeobpazoBat. opranmuzanuii / B. B. [Taceunux, I'. I'. llIsenios, T. M. EdpumoBa. — 2-¢ u3s.,
crep. — Mockaa: [Ipocsemienue, 2023. — 230 ¢. — (JIunus xu3Hm).

2.Anacracosa JL.I1. O6mias 6uonorus. {unaktnueckue Mmarepuaisl. — M.: Benrana-I'pad, 1997.
3.bornanosa T.JI., CononoBa E.A. buonorus. CripaBoYHUK 11 CTApILIEKIACCHUKOB U
nocrynaromux B By3sl. — M.: ACT-npecc, 2006.

4.bonrosa 1.B. CoopHuk 3a1au 1o obuel 6uonoruu s nocrynaroimux B BY3e1. — M.: OHukc
21 Bek, 2005.

5.3axapoB B.b., MamonTtoB C.I'., Connna HU. O6mas 6uonorus: Yue6. mist 10 — 11 xo1.
obmreobpazoar. Yueb. 3aBenenuit - M.: lpoda, 2005.

6.Puc O., CrepuOepr M. Ot kieTok k atomam: MimocTprpoBaHHOE BBEIEHUE B MOJIEKYJISIPHYIO
ouosnoruto: Ilep ¢ anrn. — M.: Mup, 1988.

Cyxosa T.C., Koznosa T.A., Conun H.W. O6mmas 6uomnorus. 10 — 11 ki1.: PaGouas terpaas k
yuebHuky / noxa pea. B.b. 3axaposa. — M.: JIpoda, 2003.

7.Ypoxu obmeit ouonorun: [Tocodue mist yaurens / B.M. Kopcynckas, [.H. Muponenko, 3.A.
Mokeesa, H.M. Bep3wiun. — M.: IIpocsenienue, 1986.

8.Kpuxcynos E. A., Ilaceunuk B. B. Okomnorus. 10 (11) kmacc: Yueb. qis 6meodbpa3oBat. yueo.
3aBeJIeHUH. 5-¢ u3n., nopad. M.: Ipocda, 2001. — 256 ¢

9.Peitmepc H. ®@. Kpartkwii ciioBapb 6Hoornyeckux TepMuHoB: KH. 1iist yanrens. — 2-e uza. M.:
ITpoceemienue, 1995. — 368 c.

10.Peiimepc H. @. Hauana sxonornyeckux 3Hanuii.M.: M3narenscteo MHOITY, 1993. — 261 c.
11.0anuknonenus g aereit. ['mas. Pea. B. A. Bomoana.M.: ABanTa+, 2001. — 448 c.
12.Bep3unun H.M., Kopcynckas B.M. O6mas meToauka npenogaBanusi Ouonoruu. — M.:
[Ipocsemenue, 1986.

13.3axapoB B.b, Mycradpun A.I'. O61miast 6M0JI0THS: TECTHI, BOIIPOCHL, 3aJaHus. — M.:
[Ipocsemenue, 2003.

14.NBanosa T.B., Kamunosa I'.C., MsirkoBa A.H. COoopHuK 3ananuii o oOuieit ouomoruu. — M.:
[Ipocsemenue, 2002.

15.Mumuna H.B. 3aganus s camoctostenbHOM paboThl o o61ieit ouosnoruu. 11 kmace. — M.:
ITpocsemienue, 1985.

16.IInmkunckas H.A. T'enetuka u cenexkuus: Teopus. 3amanus. OrBetsl. — Capatos: JIunen,
2005.

HUPPOBBIE OGPASOBATEJIBHBIE PECYPCHI U PECYPCbHI CETU UHTEPHET

1. http://window.edu.ru/ - eauHOE OKHO JAOCTYIA K 00pa3oBaTeIbHBIM pecypcam (HHpOopMaIHs O
MOJIFOTOBKE K YpOKaM, CTaHJIapThl 00pa30BaHusl, UH(OpPMALKs O HOBBIX yUEOHHKAX U y4EOHBIX
OCOOHSIX).

2. http://www.biologiya.info - nadopmarroHHbIii BeO-callT (00y4eHUue OHOJIOTHH).
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3. http://www.1september.ru - Be6-caiit «O0bearHEHHUE MTeAaroruueckux n3nanuii «Ilepsoe
CEHTSAOPS» (CTaThU 1O OMOJIOTHU B CBOOOIHOM JIOCTYIIE, HMEETCS TAK)KE apXHB CTATEH ).

4. http://www.school-biologiya.org/ - uapopmaimoHHO-METOANYECKOE H3IaHHE TI0 OUOTIOTHH.
5. http://mwww.km-school.ru/ - Myastunopran kommanuu «Kupur u Medoauiin

6. http://www.eidos.ru CaiT neHTpa AUCTAaHIIMOHHOTO 00yUeHHS «IHT0CH

7. U3yyaem 6uonoruto http://learnbiology.narod.ru

8. https://uchi.ru

9. https://resh.edu.ru

10. https://www.yaklass.ru/p/biologia

11. https://videouroki.net/blog/biologia/2-free_video

12. https://www.edut-deti.ru/odnodnevnye-ekskursii/virtualnye-ekskursii/

13. http://school-collection.edu.ru

14.https://www.yaklass.ru

15.https://skysmart.ru

16.https://interneturok.ru/

17.https://foxford.ru/wiki/biologiya/

18.Enunas komteknus L{udpossix O6pazoBatenbHbIx Pecypcosy (Habop mudpoBBIX pecypcoB K
yueonukam suaun [Tonomapesoi M.H.) (http://school-collection.edu.ru/).
19.www.bio.1september.ru— razera «buosnorus» -npunoxenue Kk «1 ceHTIOps».
20..http://bio.1september.ru/urok/ -Matepuasbl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX
CO3J1aH CalT, ObLIHM OIMyOIMKOBaHKI B ra3ere "buonorus". ABropamu caifta npojenana 6obias
paboTa 1o cUCTeMaTU3MPOBAHUIO TA3€THHIX CTaTeH ¢ y4€TOM IIKOJIbHOM y4eOHOI mporpaMmbl
no npeamery "buonorus".

21. www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH

22.http://ebio.ru/ - Dnexrponnsiii yueOHuK «buonorusy». CoaepKuT Bce pa3aeibl OHOIOTHH:
00TaHUKY, 300JIOTHIO, aHATOMHIO ¥ (PU3UOJIOTHUIO YETIOBEKA, OCHOBBI IUTOJIOTUU U T€HETHKH,
IBOJIOIIMOHHYIO TEOPHIO U DKOJIOTHIO. MOXET OBbITh pEKOMEHIOBAH YYaIUMCS JUIsI
CaMOCTOSITENIbHON PaOOTHI.

23.http://www.gbmt.ru/ - T'ocynapcTBennsiit buonorndyeckuii myseit um. K. A. Tumupsizesa.
Buptyansabie sxkckypceun: XKuBoTHble B MU(Dax U nerenaax, JKuBoTHble-cTpouTeny, 3a0ota o
notoMmcTBe, OnacHble )KUBOTHbIE. [{udpoBbie Konuu GpoH1a My3est MOT'YT ObITh UCIIOJIb30BaHbI B
KaueCcTBE WIUTFOCTpalluid
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