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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo 6uosioruu ( 6a30BBIM YPOBEHB ) HA YPOBHE CPEIHETO
obmero oOpa3oBaHHsI COCTaBlieHAa Ha OCHOBE TpeOOBaHWU K pe3yiabTaTam
OCBOGHHUS OCHOBHOW  0Opa30BaTeNbHOM  MPOTPaMMBbI  CPEIHErOo  OOIIEeTOo
obopazoBanus MAQOY CHI Ne 7, mpencraBnennbix B ®I'OC COO, B TOM yucie
paGoueii  mporpamMMbl ~ BOCIHTAHHS C  HCIIOJB30BAHHEM  COBPEMEHHOTO
o0opyaoBaHUS LIEHTpa €CTECTBEHHO-HAYYHOU u TEXHOJIOTUYECKOMN
HarpasieHHocTH «Touka pocTtay, cozganHoro Ha 6aze MAOY CII Ne 7.

Ha ©0aze mumentpa «Touka pocra»  obecrmeunmBaeTcsi  peanu3alus
o0pa3oBaTEIbHBIX  MPOrPAMM  E€CTECTBEHHO-HAyYHOW U  TEXHOJIOTHYECKOMU
HaIpaBJICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TPEOOBAHHUSIMU
3aKOHOJATeNbCTBA B cdepe oOpa3oBaHMsI U C YYETOM PpPEKOMEHAALMN
®enepanbHOro oneparopa yuebHoro npeamera «buomorusy.

Hcnonb3oBanne obopyaoBaHus leHTpa «Touka pocTa» Mpu peanusanuu
JTaHHOU pabouell mporpaMMBbl O3BOJISIET CO3AaTh YCIOBUSL:

* JUTsl paCIIMPEHUS COACPKAHUS IIKOIBHOIO OMOJIOrH4ecKoro o0pa3oBaHus;

* s TIOBBINICHWS] TO3HABATEIbHOM AaKTUBHOCTH OOydYarommxcs B
€CTECTBEHHO-HAYYHOI 001acTH;

* JUIS pa3BUTHUS JIMYHOCTH peOEHKa B mpoliecce oOydeHusi OMOIOTvu, €ro
criocoOHOCTeM, (opMUpOBaHMS U YAOBJIETBOPEHHUS COIMATBLHO 3HAYMMBbIX
WHTEPECOB U MOTPEOHOCTEN;

* nnsi paboThl ¢ OAApEHHBIMU IIKOJIBHUKAMH, OPTaHU3AIUUA WX PAa3BUTHUS B
Pa3JIMUHBIX 00JaCTAX 00pa30BaTEIbHON, TBOPUECKON NEATEIBHOCTH.

[Ipumenss obGopynoBanue meHTpa «Todka pocTay Ha ypokax, ydaruecs
CMOTYT BBITIOJIHUTH JIa0OpaTOpPHBIE PabOTHl U DKCHEPUMEHTHI MO MPOrpaMMme
yueOHoro npeaMera « buomorusy.

Pabouast mporpamMmma 1o OMOJIOTHH a€T MPEACTABICHHUE O MENX, 00 olmIei
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mnpeamera «buosorus», omnpenensieT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pachpeleieHne 1o pa3feiaM W TeMam,
PEKOMEHIYEMYIO TIOCTIEAOBATEIHHOCTh U3YUCHHsI YUEOHOTO MaTepuaia ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEebHOTO
mpoIriecca, BO3pacTHBIX 0COOeHHOCTEN oOyuatomuxcs. B nporpamme no 6uonoruu
TaK)K€  YYUTBIBAIOTCA  TpeOOBaHUSA K  TUIAHHPYEMBIM  JIMYHOCTHBIM,
METamnpeMETHBIM W TIPEIMETHBIM pe3yJabTaTaM oOy4deHHs B (POPMUPOBAHUHU
OCHOBHBIX BHUJOB Yy4eOHO-TTO3HABATEIHHON NEATEIHHOCTH/yUueOHBIX JeHCTBUI
OOYYarOIINXCSI IO OCBOCHHIO COJIEPKaHUSI OMOJIOTHYECKOTO 00pa3oBaHMs.

buonorust Ha ypoBHe cpemHero ooOmero oopa3oBaHUs 3aHUMAET BaXKHOE
mecto. OH obecrnieunBaeT (QOpMHUPOBAHUE Yy OOYUAIOIIUXCS MPEACTABICHUA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoAe, €€
OTJMYUTEIbHBIX TNPU3HAKAX — YPOBHEBOW OpraHU3allMd U 3BOJIOLUH, CO3AaET
yCIOBUSL  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA



(YHKIIMOHATBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOTO M 0e30macHOro obpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, [IEHHOCTHOTO OTHOIIICHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHUS UMEET TakXKe JJIS PEIICHHUS] BOCIIMTATENbHBIX
W pa3BHUBAIOIIMX 3aJa4 CpeaHero ooimiero o0pa3oBaHUs, COIMAIU3AIUU
oOyuaronuxcs. M3ydenune 6uonoruu odecrnednBaeT ycioBus st GOPMUPOBAHUS
WHTEJUICKTYaJbHbIX, KOMMYHHMKAIIMOHHBIX W  HMH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WMHTErpaluil OMOJIOTUYECKUX 3HAHUU C
NPECTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadum.

Lenp u3ydenuss yueOHoro npeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHNE  OOYy4YalIIMMHUCS 3HAaHUSAMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra M MNOPUOOpPETEHUE yMEHUU
WCIIOJI30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUI B OTHOIIEHUU OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmxkeHue 1einu u3ydeHust yueOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00ECIIEUNBAETCS PEILICHUEM CIEAYIOLIUX 3a/1ay:

OCBOEHHE OOYYalOIMMUCS CUCTEMBbl 3HAHMM O OMOJOTMYECKHX TEOPUsX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIy>KallluX OCHOBOU
JUisi (POPMUPOBAHUSL TIPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpPa, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U 0COOCHHOCTSX >KMBBIX
CHCTEM Pa3HOTO YPOBHS OPTaHU3AIMU, BBIIAIOIIUXCS OTKPBITHIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dopmupoBaHre y OOydYarOMIMXCA IMO3HABATENbHBIX, MHTEIJICKTYaIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMONIOTHH HAyYHBIX B3TJISIOB, MACH W TMOIXOJOB K W3YYCHHIO JKUBBIX CHCTEM
pa3HOro ypoBHS OpraHU3aluy;

CTAaHOBJICHHE Yy oOOydJarommuxcsi oOmeld KyJabTypbl, (YHKIIMOHAIHHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHATH M OIEHUBATH SBJICHUS OKPY>KAIOIIETO
MHUpa JKMBOW TPUPOJLI HA OCHOBAaHWUM 3HAHWWA W OIbBITA, MOJYYCHHBIX TMPU
U3y4YeHUU OMOJIOTUY;

dopMupoBaHue y OOYYarOIIMXCS YMEHHH WUTIOCTPUPOBATh 3HAYCHHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JIESITEIIBHOCTH YENIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHUH M arpoOMOTEXHOIOTHA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXHOCTH TIO3HAHUSI YEJIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOTI0OICHUS ITUIECKUX
HOPM IPU IPOBEICHUN OMOJIOTMYECKUX UCCIEI0OBaHUM;

OCO3HaHWE UEHHOCTH OWOJOTMYECKUX 3HAHUM JUIsl TOBBILICHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpPUMEHEHUE MPUOOPETEHHBIX 3HAHWM M YMEHUW B MOBCEIHEBHOMN KHU3HU
JUIS. OLCHKH TOCJIEACTBUM CBOEU NIESITEIBHOCTH MO OTHOLICHUIO K OKPYXKAKOLIEH
cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBaHHME U  COOJIIOJIGHHE  Mep
npodrtakTHKY 3a00IeBaHUH.



Pabouas nporpamma peanusyerca Ha ocHoBe Y MK B.B.Ilaceunuka, KOTOpbIii
BKJIIOYEH B (heliepaibHbIN MepeueHb YYCOHMKOB, TOMYIIEHHBIX K UCIOJIb30BAHUIO
IpU pean3alii UMEIOUIUX TOCYAapCTBEHHYIO aKKPEAUTAIMIO 00pa30oBaTEIbHBIX
IporpaMM HA4aJlbHOTO  OOINEro, OCHOBHOTO OOWIEro, CpeIHero OOmIero
oOpa3oBaHuUs OpraHu3alUsIMH, OCYUIECTBJISIOIIUMU o0pa3oBaTeIbHYI0
JESATEIbHOCTh U YCTAaHOBJICHUS MIPEIETbHOTO CPOKA UCTIOIB30BAHMS UCKITIOUEHHBIX
yueOHukoB" (Ne 858 o1 21.09.2022 r.).

VY4eOHbI T1aH 00pa30BATEIHLHOTO YIPEIKICHHUS MTPETyCMaTPUBACT N3YUCHUE
ouosiornu Ha 6a3oBoM ypoBHe B10-11 kiaccax.

OO6miee 49ncIO YacoB, PEKOMEHIOBAHHBIX ISl M3Yy4YeHHS Ouojoruu — 68
yacoB: B 10 kmacce — 34 gacoB (1 gac B Hexemo), B 11 knacce — 34 gacoB (1 gac B
HEJICITIO).

COJEPXAHUE OBYUYEHUA

10 kaacce

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHHU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meroabsl NO3HaHUS JKUBOW TPUPOABI  (HAONIOAEHHE, JKCIEPUMEHT,
ONKCaHue, U3MEpeHue, Kilaccuukaus, MOJEIMPOBaHUE, CTATUCTHUYECKas
00paboTKa TaHHBIX).

JlemoHCTpauuu:
[Toptpetrer: Y. HdapBun, I'. Mengens, H.K. Konbmos, JIx.Yorcon wu
@. Kpuk.

Tabmuiel 1 cxembl: «MeTo bl MO3HAHUS JKUBOUM TIPUPOIBI.

Jlabopamophvie u npakmuueckue pabomol:

[Ipaktuueckas pabora Ne 1. «Vcrnonp3oBaHWe pa3IMYHBIX METOJIOB MPU
W3yYEeHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U UX OPraHU3alMS.

XKusble cucrembl (OMOCHMCTEMBI) Kak MpPeaIMET HW3Y4YeHUsi OHOJIOTHH.
OTauyme KUBBIX CUCTEM OT HEOPTaHUUECKON TTPUPO/IBI.

CpoiictBa OuocucteM U UX pa3HooOpaswe. YpPOBHU OpraHU3aluu
OwocucTeM:  MOJICKYJISIPHBIM,  KJICTOYHBIM,  TKAHEBbIN, OpPraHU3MEHHBIH,
MOMYJISIIMOHHO-BUI0BOM, IKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHIT ), OMOC(EPHBIH.

JlemoHCTpauuu:

Tabnuipl U cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY, «YPOBHU OpraHU3aIuU
YKABOW MPUPOIBD.

Oo6opynoBanwue: Mmojens mosiekyisl JJHK.

Tema 3. XumMu4yeCcKuil COCTAB U CTPOEHHUE KJIETKH.



XUMHYECKUN COCTAB KJIETKU. XHUMUYECKHE JJIEMEHTBI: MAKPOIJIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOJbl W MHUHEpaJIbHBIX BemlecTB B Kierke. [lomnepxkanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJeKynbl (TEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YETBEPTUYHASL CTPYKTypa). XHMHUYECKHME CBOMCTBa OenkoB. buonornuyeckue
byHKIUN OEIKOB.

depMenTsl — Ouonoruueckue katanuszatopbl. CrtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuuuHocts. KodepmenTsl. ButamuHBL
OT1nnuus pepMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

YraeBoasl: MoHOcaxapuabsl (TJIIOKO3a, pubo3a U J1€30KCUpu003a),
aucaxapuibl - (caxaposa, JaKTo3a) M MoJucaxapuibsl  (Kpaxmai, TJIMKOTEH,
Hesoo03a). buonornueckue GyHKIUU yriieBOOB.

Jlunmuapl:  Tpurnunepunbl, dochomunuasl, crepounsl. [wapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonornueckue ¢GyHkuuu smnuaoB. CpaBHEHUE
YTJIE€BOOB, OEJKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

Hykneunnoseie xkwucnotel: [JHK wu PHK. Hykneotuasl — MoOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukmuu JJIHK. Ctpoenue u ¢pynkiuun PHK.
Buasl PHK. AT®: ctpoenue u ¢pyHKIUU.

[wurtonoruss — Hayka o kierke. Krnerounas teopuss — mnOpumep
B3aUMOJIECUCTBUS HJed M (PAKTOB B HAy4YHOM IMO3HAHUU. MeToAbl M3y4YEeHHS
KJIETKHU.

Knerka kak menoctHas >xuBas cucrema. OOmMe TPU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyasl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel kJeTOK: dyKapuoTHueckas W mnpokapuoruueckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKaApHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
DYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUSA PACTUTEIBHON, >KUBOTHOU U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KIJIETOYHAS CTEHKA, TIIMKOKAIMKC, UX
dbynknuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u GpyHkiuu. [{utomnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: OIIC, ammapart ['ombmxw,
In30CcOMBI.  [107yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxxieHrne MUTOXOHJpUN W TiacTua. Bunbl mactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. QYHKIIUU OPTraHOUIOB KJIETKU. BriroueHus.

SAnpo — perynsaTopHblii LeHTp KieTkd. CTpoeHue siapa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIETKE.

JlemoHCTpauuu:



[Toptpetsl: A. JleBenryk, P.IT'yk, T.IIBann, M. Illneiinen, P.Bupxos,
k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K.M. bap.

Huarpammel:  «PacrpeneneHue XUMHUYECKUX OJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEY.

Tabmuupbl u cxembl: «llepuoanueckass TabiaMIlAa XUMUYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIeKyJIIbl BOJIb», «brocunTes Oenka», «CTpoeHrne MOJIeKyJIbl OenKay,
«Ctpoenue pepmenta», «Hyknennonsie kucinotsl. JJHK», «CtpoeHune MoseKybl
AT®», «CtpoeHue 3yKapuOTHUYECKOU KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqpa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYIOBAaHHME JUIsl MPOBEACHUS
HaOJIOJICHUM, HW3MEPEHHM, SKCIIEPUMEHTOB, MHUKPOIpPENnapaThl pPAaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

Jlabopamophvie u npakmuyeckue pabomol:

JlaGoparopuass pab6ora No 1. «l3ydeHue KaTaqIuTHUYECKOWM aKTHBHOCTHU
dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

Jlabopatopnass pabora Ne 2. «l3ydeHue cCTpoeHUSI KIETOK pacTeHHI,
YKUBOTHBIX M OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. /KusHeaesiTeJJbHOCTb KJIETKH.

OOmeH BelecTB, WK MeTa00IM3M. ACCUMIIIALNS (TJIACTUYECKU OOMEH) U
JUCCUMUJISIIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI €AMHOrO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U DHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunbr oOMeHa BelecTB: aBTOTPOdHBINA U reTepoTpodHbIil. Poias GpepmeHnToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH YHEPTUHU B KIETKE.

®otocunte3. CBeroBas u TeMHOBasg (a3l (porocuHTe3za. Peaxiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAYCHUE (DOTOCHMHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHU.

XeMocuHTe3. XeMOCHHTE3UPYIONINe OakTepruu. 3HaUYeHNEe XEMOCHUHTEe3a IS
YKU3HH Ha 3emIe.

DHepreTUdeckuii oOMeH B KileTke. PaciernsieHue BeiecTB, BBIICICHUE H
aKKyMYyJIUPOBaHUE OJHEPruu B KIETKE. OTallbl HSHEPreTHYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabsl. KucnopogHOe OKHCIIEHUE, WU KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peaknuu marpuyHoro cuHte3a. ['enermueckas wuHpopmauus u JIHK.
Peanuzanus reHetuuyeckoil uH@opManuu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpunums — matpuunbii cunre3 PHK. Tpaucnsauus — 6uocunTes
oenka. Ortambl TpaHchsuuu. KommpoBanuwe amuHOKuCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.



Hexnerounsie ¢Gopmbl XU3HU — BUPYCHL. MCTOpHS OTKPBITHS BHPYCOB
(Jd.W. UBanoBckuit). OcOOEHHOCTH CTPOCHHUSI W KU3HEHHBIM IIMKJI BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U 4YEJIOBEKAa, BbHI3HIBAEMBbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpasza.  lIpodunakruxa
pacrpocTpaHeHus: BUPYCHBIX 3a00JI€BaHUM.

JlemoHCcTpanuu:

[Toptpersr: H.K. Konsuos, JI.1. Banosckuii, K.A. Tumupsizes.

Tabnuiel u cxembl: «Tunbl nutanusy, «Metadbonuzmy, «MUTOXOHIPUSY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHK»,
«CTtpoeHue U PyHKIMOHUPOBaHUE reHay, « CuHTe3 Oenkay, «['eHeTHYecKuil Koa,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbM nukia Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmiukanuu «Y npoenue JHK u Tpanckpumimsy,
«buocunres 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHNe M1 HHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslii LUK, WU KU3HEHHBIM LUK KieTku. MHTepdasza u MuTo3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlumiouHeIi W TaluIOMJIHBIA ~ XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbI.
[{uToNIOTHUECKHE OCHOBBI PAa3MHOXKEHUS W  HWHJUBUIYAJbHOTO  pPa3BUTHUA
OpPTaHU3MOB.

JHenenue knetkn — muto3. Ctagum murto3a. lIpoueccel, mpoucxoasmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi ruGesb KJIETKU — aronTo3.

@opMbI pa3MHOXKEHUSI OPTAaHU3MOB: Oecrionoe U nmoJioBoe. Bubl 6ecnosioro
Pa3sMHOXEHUS: JEJICHUE HAJABOE, IIOYKOBAaHUE OJHO M MHOI'OKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYECHUE JIJIS1 CEJICKIIUU.

[TonoBo€ pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIONOTO.

Meiio3. Craguu meito3a. IIpoueccsl, mpoucxogsime Ha CTaausIX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHUs IMOJIOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeIe xeje3bl: CEMEHHUKH U SUYHUKA. OOpa3oBaHHE U Pa3BUTHE IMOJOBBIX

KJIETOK — rameTr (CoepMaro30MJ, SIMIEKIeTKa) — CHEpPMAaTOT€HE3 U OOrEHE3.
OcoOeHHOCTH CTpOEHUs SIULEKIETOK M CcHepMaro3ouoB. OIUIog0TBOpEHHE.
[Taprenorenes.

WupuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPUOHAJIBHOE pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPUOHAIBHOTO PAa3BUTHA: MpsIMOE, HempsiMoe (IMYuHOYHOE). BrnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pazeutue pacrenuii. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHH, CTA/INH PA3BUTHSI.

JlemoHCcTpanuu:

Tabmuupr 1 cxembl: «DoOpMbl pPa3MHOKEHHUS OpPraHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nuukmy, «Pemmukamus JJHK», «Mutosy,
«Menoszy», «Ilpsmoe n HenpsiMoe pa3BUTHE», «'ameToreHes y MIEKONUTAIOIUX U
4eIoBEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKpPOCKON,  MHUKpompemnapatrsl  «CrepMaTo30u/Ibl
MJICKOITATAIOWIETOY, «SHIEeKIIeTKa MJeKonuTaroumeroy, «KapuoknHes B KieTkax
KOpElIKa JIyKa», MarHuTHas MOJEJb-allUInKauus «JleJeHue KIEeTKu», MOJIEIb
JHK, Mmonenb metadazHoit XpOMOCOMBI.

Jlabopamophvie u npakmuyeckue pabomol:

Jlabopatopnasi padora Ne 3. «HaOmioneHnne MuTO3a B KJIETKAaX KOHUYMKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHasi pabota Ne 4. «M3yueHue CTpPOCHHs TOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENApaTax».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeTtuku. Mceropust pasBuths reHeTuku. Poib
IUATOJOTUA U SMOPUOJIOTHU B CTAaHOBJICHUM TE€HETUKU. Bkiag poCCUMCKUX U
3apyOeXHbIX  Y4Y€HBIX B  pa3BUTHE  TEHETUKU.  MeToabl  T'eHETHKHU
(ruOpuI0JIOTUYECKHA, HATOT€HETUYECKU, MOJICKYJISIPHO-TEHETUYECKUIN ).
OCHOBHBIE TE€HETUYECKHE MOHATHS. ['eHeTudeckas CMMBOJIMKA, UCIOJIb3yeMas B
CXEMaxX CKpEIIUBaHUM.

3aKOHOMEpPHOCTHU HacCJIeJ0BaHUs IPU3HAKOB, YyCTaHOBJIEHHbIE I'. MeHnaeneMm.
MonoruOpuiHOe CKpelllMBaHUEe. 3aKOH €IWMHO0-00pa3us THOPHUIOB IEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIJIEHUS MPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  ckpenuBaHue. 3aKOH  HE3aBUCHMOTO  HACJICIOBAHMUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
Ananusupymolee ckpenpanue. Fcrnonp30Banne aHaTM3UPYIOMIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOe  HacjefoBaHuWe mnpusHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HAaCJICIOBaHUIO FeHOB. HapylieHue cuerieHusi reHOB B PE3yJbTaTe
KPOCCHUHTOBEpA.

XpoOMOCOMHAasl TEOpUS HACIEACTBEHHOCTH. | €eHETHUECKHE KapTBhl.

I'enetuka nona. XpoMOCOMHOE OIpEAEIeHUE Mojia. AYyTOCOMBI U TOJIOBBIE
XpoMocOoMBI. ['omorametrnele M rereporaMeTHeie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.



N3MEeHYNBOCTb. Bunpr M3MEHYUBOCTH: HEHACJIEICTBEHHAs "
HacleAcTBeHHas. Ponbp  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJIU(DUKATMOHHOW W3MEHYMBOCTH. BapuamnuoHHbIH psiag U
BapualMoHHass KpuBasd. Hopma peaknuum npuszHaka. KonndecTBeHHbIE U
KaueCTBEHHbIC TMPU3HAKKM U UX HopMa peakiuu. CBoHcTBa MOIU(MUKAITMOHHON
U3MEHYUBOCTH.

HacneactBenHasi, wiM reHOTHUIUYECKas, W3MEHUYUBOCTb. KoMOuHaTHBHAS
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHast H3MEHYUBOCTh. Kiaccudukarus MyTaluuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAIOB B HacleacTBeHHON n3menunBoct H.M. BaBunosga.

BresinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka yemoBeka. Kapmorun uyenoBeka. OCHOBHBIE METOJIbI T€HETHUKHU
4eJI0OBEKa: FeHeaIOTnYeCKuil, OJTM3HEOBBIN, IIUTOr€HETUYECKUH, OMOXUMHUYECKUH,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHUE TeHOTHUIIA!
IIOJJHOTEHOMHOE€ CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[1l{P-ananu3a. HacnencrtBeHHble 3a0oeBaHMsI YENIOBEKAa: TIEHHBbIE OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MpEeApacroyiOKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckue H reHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a >KU3HH, TUArHOCTUKU, TPOMUIAKTUKY U JICUEHUS T€HETHUYECKUX
Oosie3Hel. MeauKo-TeHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAYEHUE MEIUIIMHCKON
TE€HETUKHU B MPEAOTBPALICHUH U JICUEHUU T€HETHUECKUX 3a00JI€BaHUI YEIOBEKA.

JleMoHCTpauuu:

[Toptpersr: I'. Mennens, T.Mopran, [I.ge ®pusz, C.C.YerBepukos,
H.B. Tumodgees-Pecosckuii, H.1. Bapuios.

Tabmuupr wu  cxeMbl:  «MOHOrMOpHUIIHOE  CKpEIMBAHME M €ro
LUTOTEHETUYECKAs] OCHOBa», «3aKOH pAaCUICIUIEHWS M €ro LHUTOr€HETHYeCcKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JlurubpumHoe  CKpelMBaHHE,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AQJUICNIBHBIX TE€HOB», «[e€HeTHyeckue KapTbl pACTEHUM,
JKUBOTHBIX W 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 ¢ TmojoM», «KapuoTuIbl YeloBeKa U KUBOTHBIX», «Bubl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHYUBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrka rpynn KpoBu», « MyTallmoHHasi U3SMEHUUBOCTH.

O6opynoBanue: MoJeau-anIuIMKanuu «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Henonnoe nomuHupoBanuey, «Jurnbpunnoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKpornpenapaT «/lpo3zodpuna» (Hopma, MyTrauuu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCceBHOW.

Jlabopamophvie u npakmuyeckue pabomul:

Jlabopatopuast padora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO H
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30(PHIbI HA TOTOBBIX MUKPOIIperapaTaxy.

Jlabopatopnas padota Ne 6. «M3yuenne MoauUKaImOHHONW U3MEHYUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJia U BAPUALIMOHHOM KPUBOW.



JIaGoparopHas padota Ne 7. «AHanu3 MyTaluil y Apo30QHiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Ipaktnueckass pabora Ne2. «CocraBieHWE M aHalIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cesiekuiusi oprann3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IIpolecc. 3apOKJICHUE CEJIEKIUU U TOMECTUKALMSL.
VYyenne H.W. BaBunoBa o neHTpax NpOUCX0XKIECHUS U MHOTOOOPa3usl KyJIbTYpPHBIX
pacteHuil. LIeHTpbl NPOMCXOXKIAEHUS AOMAIIHUX >KUBOTHbIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METO/IbI CEJICKIIMU. MacCOBBI U MHANBUAYATbHBINA OTOOPHI B
CENEKIIMU PACTEHUNM M KUBOTHBIX. OIIEHKa JKCTephepa. bIM3KopoacTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nunHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
OtnanénHass rtubpugmzauus U €€ ycnexu. VICKyCCTBEHHBIM MyTareHes M
NOJIYYCHUE TOJUIUIONIOB. JIOCTHIKEHHs CEJIEKUMU PAacTeHWil, >KMUBOTHBIX U
MUKPOOPTaHU3MOB.

broTexHOJIOTHS KaKk OTpacilb IPOU3BOACTBA. ['€HHas WMHXKEHEepus. OTalbl
co3nanus pexomOuHanTHOM JIHK wu Tpancrenneix opranusmon. Kierounas
nHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUM.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SWCTBEHHBIX OPTaHU3MOB.

Dkoyioruyeckue M dtuyeckue  npobmemsl. MO - reHeTruyecku
MOAU(PUIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpauuu:

[ToptpeTsr: H.. BaBuios, N.B. Muuypus, I'.J1. Kapneuenko,
M.®. BaHOB.

Tabnuiel 1 cxembl: kapta «LleHTpbl MPOUCXOXKIEHUS U MHOrooOpasus
KYJbTYPHBIX pacTtenui», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHumity, «Otnanéunas rudbpunuzanus», «Padotel akanemuka M.®. liBaHoBaY,
«Ilomumnongus», «OO0beKTh OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MYJSKH TUIOZOB M KOPHEIUIONOB JAUKUAX ¢GopM U
KyJbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHHUS Y.

Jlabopamopnvie u npakmuyeckue pabomul:

Okckypcus «OCHOBHBIE METOAbI M JOCTHXKEHHUSI CEJICKIMH PACTCHUW U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 kaacc

Tema 1. DBOJIOIMOHHAA OMOJIOTUAL.



[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIOLMOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusHuEe 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa HBOMIOUMM. [laneoHTOIOrMYECKHE: MOCIEA0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MMaJICOHTOJIOTMYECKOW JICTOMMCH, TEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxoicTBO U paznuuue payH u ¢aop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTHUECKHUE: CXOJCTBA W Pa3ivuus SMOPHUOHOB pPa3HbIX BHUIOB
NO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYJVMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX META0OJIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonnonHas teopus Y. [lapuna. Ilpennocbulkn BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKylIuME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEiIEHHAass W3MEHYMBOCT,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunretruueckas teopust sBomouu (CTI) u e€ 0OCHOBHBIE TTOJIOKEHHUSI.

MuxkposBosronus. [Tonynsauus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymiue cuiibl ((hakTOphl) SBOJIOIMK BUIOB B MpHUpoje. MyTalliOHHBIH
npoiiecc ¥ KOMOWHATHBHAs W3MEHYMBOCTH. [lOMymsiMOHHBIE BOJHBI U Jpeud
reHoB. M30J1ust 1 MUATpalus.

EctecTBeHHBII 0TOOp — HampaBiIAOMMA (akTop 3BOMIOIUU. DOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OPraHM3MOB Kak pe3ysbTarT 3Boytonuu. [Ipumepsl
MPUCTIOCOOIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAaNTAL|H.

Bun wu BupooOpazoBanue. Kpurepun Buaa. OcHOBHbIE (DOPMBI
BU1000pa30BaHus: Teorpaduueckoe, IKOJIOrHYECKOE.

MaxkposBomonusi.  PopMbl  3BONIOLUM:  (pUIIeTHYECKasi, JMBEPreHTHas,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOLUH.

[IponcxoxaeHne OT HeClEeUUaIu3upOBaHHbIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paidalysl.

JlemoHCcTpanumu:

IToptpetsl: K. JIunnent, K.b. Jlamapk, Y. Hapsun, B.O. KoBaneBckuii,
K.M. Bap, 3. I'ekkenb, ®. Mronep, A.H. Ceeprios.

Tabmuiet u  cxembl: «Pa3BuTue OpraHMYEecKOro MHpa Ha 3emiie»,
«3apoIbIlId TTO3BOHOYHBIX KUBOTHBIX», «ApXxeonTtepukc», «PopMbl O0OpbObI 3a
cyiiecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOTrO00Opa3ne COPTOB PaCTEHUI,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHUYHUBOCTH», «Apomopdo3by, «Uaumoamantaumum», «OOmas aereHepauus»,
«/IBmxymme cunbl sBomonun», «Kapra-cxema Mapupyra MmyTelIeCTBUS
Y. Napsunay, «bopnba 3a cymiectBoBanue», «[Ipucnoco0aeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTUIECKOE BU00OPA30BAHUE.

O6opynoBaHHe: KOJJICKIUS HACEKOMBIX C Pa3IUYHBIMU THUIIAMHU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y



KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHs 3BOJIOLHMU», 00bEMHAS MOJEINb
«CTpoeHue roJIOBHOTO MO3ra T0O3BOHOYHBIX).

buoreorpaduyeckass kapra Mupa, KOUIEKIUs «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wonenb anmmkanus «llepekpéct
XpOMOCOM», BIaXHble TmpenapaTel «Pa3Butne Hacekomoro», «Pa3Butue
JATYUIKW», MUKponpenapar «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH Tena).

Jlabopamopuvie u npakmuyeckue pabomuol:

Jlabopatopuass pabora Ne 1. «CpaBHeHHE BHAOB 1O MOP(}OIOTHIECKOMY
KPUTEPUIO».

Jlaboparopnas padota Ne 2. «OnucaHue MpUCIOCOOJICHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HHU Ha 3emuie.

JIoHay4YHBIE IPEACTABICHUS O 3apOKICHUM >XKM3HU. HayuHble runortessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMHUUYECKON 3BOJIroIMK. HavanbHbIe 3Tarsl
ouonornyeckor spomtouuu. ['mnoreza PHK-mupa. dopmupoBanue meOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH M KX 3BOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButne xu3Hu Ha 3emuie mo 3pam u nepuomaM. Karapxeil. Apxeinckas u
npoTepo3oiickas dpbl. llaneo3olickas spa u €€ mnepuoiabl: KEeMOPUKUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o3o0iickast 3pa 1 €€ Nepuoabl: TPUACOBBIN, IOPCKUIA, METOBOM.

KaiiHo3olickags »3pa ©W €€ mnepuoApl: TNAJCOr€HOBBIM, HEOTCHOBBIN,
AHTPOITOTN€HOBBIM.

XapakTepucTUKa KJIMMaTa M T'eOJJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [TosiBNIEHNE, pacuBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHM4YecKOro MHpa Kak OTpa)xkeHue 3BOJIONUH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIBI OPraHU3MOB.

DBOJIOLHS YETOBEKA. AHTPOIOJIOrUs KaKk Hayka. Pa3BUTHE NpelcTaBlIeHUN
O NPOUCXOKIEHUM 4YesoBeka. Meroabl m3ydeHus aHTponorenesa. Cxonactsa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHNE YeJIOBEKa.

HBuwxymue  cunbl  (pakropbl)  aHTpomoreHe3a.  HacnencrBenHas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 KHU3HHU,
U3TrOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEUb.

OCHOBHBIE CTaIMU ¥ BETBU 3BOJIIOIIMM YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenmoBek mnpsaMoxonsuui, YenoBek HEaHACPTAIbCKUN, YenoBek
pazymHblii. Haxonku mCKOmaembIX OCTaTKOB, BpEMSl CYIIECTBOBAaHUSA, 00JacTb
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckne packl. OCHOBHbIE  OOJNBIIME  pachl:  €BPOINEOHIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHAS]),  MOHTOJOUAHAsS



(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEYECKHX pac K YCIOBHSM CYIIECTBOBaHMs. EIMHCTBO ueloOBEYECKHUX pac.
Kpurtuka pacuzma.

JlemoHCcTpanumu:
[Toptpetsi: @. Penu, JI. Ilacrep, A.WU. Omapun, C.Mumnep, 1. IOpu,
Y. JapBuH.

TaOmunsr 1 cxembl: «Bo3HukHOBeHue CojHEUHOM cucTeMbl», «Pa3ButHe
opraHudeckoro Mupa», «PacturenpHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHass CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHS YEIOBEKAa W YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJIEOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IN», «HemoBeuecKrue pach».

O6opynoBanue:  mynsixu — «[Ipoucxoxnenne  denoBeka»  (OKOCTBHI
aBCTPAJIONIMTEKA, IUTEKAHTPONA, HEaHAEPTalblla, KPOMAaHbOHLA), CIEHOKH WIH
U300paKeHHsl KaMEHHBIX OpYAMH MEpBOOBITHOTO ueJIoBEeKa (KaMHH-UOMIEPHI,
pyomma, ckpebiia), TEOXpPOHOJOTHYECKas Taliauia, KouleKuus «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

Jlabopamopuvie u npakmuyeckue pabomul:

[Ipaktuueckas padora Ne 1. «3ydeHne UCKOMAEMbIX OCTaTKOB PaCTEHUH U
YKUBOTHBIX B KOJUIEKLUAX).

DKCKypcHsi «IBOJIIOIMS OPraHUYECKOro Mupa Ha 3emse» (B €CTECTBEHHO-
HAy4YHBIN WM KPAaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

OKOJOTWS KAk HayKa. 3aJa4d M pa3felbl  JKOJOTMU. MeToabl
HKOJIOTHYECKUX HCCIEAOBAHUM. DKOJOTMYECKOE MHUPOBO33PEHHE COBPEMEHHOTO
4eJI0BEKa.

Cpenpl oOUTaHUs OPraHW3MOB: BOJIHAs, HAa36MHO-BO3YLIHAs, MOYBEHHAas,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue ¢haktopel. Kiaccubukamus 5SKOJIOTHYECKUX (HAKTOPOB:
abuoTnueckue, OHOTHYECKHME U aHTpOnoreHHsle. JlelcTBUE HKOJIOIMYECKUX
(baKkTOpOB Ha OPTAHU3MBI.

Abunotndeckue (HakToOpbl: CBET, TEMIEpaTypa, BIaKHOCTb. DoToneprnoausM.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue  ¢akrtopel.  Buabl = OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIUS, XUIIHUYECTBO, cCUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajlu3M, KOMMEHCAJIW3M (KBApTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTHYECKMX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasiuuu. OCHOBHBIE MOKa3aTeln
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXKAA€MOCTb, CMEPTHOCTh, MPUPOCT,
Murpanus. J[mHaMuKa 4YCIEHHOCTH MOIYJISILUA U €€ PErysusl.



JlemoHCTpauuu:

[Toptpetsi: A. I'ym6oabaT, K.®. Pynse, 3. ['ekkens.

Tabnuupr u cxemsl: kapta «lIpupoansie 30Hb 3emiin», «Cpeabl oOUTaHUs
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU NOMYJISIUU HHPY30pUU-Ty(henbkuy, «IlumieBbie nenm».

Jlabopamophvie u npakmuyeckue pabomol:

JlabopatopHas padota Ne 3. «Mopdosornueckre 0COOEHHOCTH paCTEHUN U3
Pa3HBIX MECT OOMTAHUS.

JlabopaTtopHas padota Ne 4. «BiusiHre cBeTa Ha POCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas padbora Ne 5. «Ilogcd€r MIOTHOCTH MOMYJALMA pa3HbBIX
BHJIOB PACTCHUIN.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coo0miectBO opranu3MoB — OuorieHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBasd,
MPOCTPaHCTBEHHasA, Tpoduueckas (muimieBasi). Buabl-momunantel. CBsi3u B
ouoneHose.

Dkojorudeckue cucreMbl (9kocuctemsl). Ilonatne 00 sKocucteme Hu
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK SHEPIrUU B HIKOCHCTEME.
Tpoduueckue (mumieBble) YpPOBHH OHKOCHCTeMbI. [luieBble LMW U CETH.
OCHOBHBIE TIOKa3aTEeNM HSKOCHUCTEMBI: OHOMacca, MPOAYKIHA. DKOJIOTHYECKHUE
nupamMubl: TMPOAYKLUMH, YHCIEHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpETyIsnusi, pazsutue. CyKieccus.

[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. IKOCHUCTEMA XBOWHOTO
WIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  AKOCHUCTEMBI.  ATPOIKOCUCTEMBIL.  YPOOIKOCUCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobOpaszue kak ¢akrtop ycToWunMBoCcTH 3KocucTeM. CoxpaHeHue
OMOJOTUYECKOTO pa3zHooOpasus Ha 3emIie.

Yuenue B.U. Bepnanckoro o Ouocdepe. ['panuiisl, coctaB u CTPyKTypa
onocheprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMochepb Kak
rJI00JIbHONM JKOCHCTEeMBbl. J[MHaMHuueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BemecTB U OMOT€OXUMHYECKHE IIUKIIBI AJIEMEHTOB (yTiepoaa,
a3oTa). 30HAIBbHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoeyectBO B Ouochepe 3emiin. AHTPONOTCHHbIE WM3MEHEHHUS B
ouocdepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiiecTBoBaHue MIPUPOIBI u YEJIOBEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa ycTouuBoCcTH Onocdepsl. OCHOBA pallMOHATBHOTO
VOpaBJICHHUS TPUPOIHBIMU pEecypcaMH M WX HCIONb30BaHue. JlocTrkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JlemoHCTpauuu:

[Toptpetsr: A.Jl. Tencnu, B.H. Cykaués, B.11. BepHaackuid.



Tabmuupl n cxemsl: «I[lnmesble nenu», «bHOLEHO3: COCTAB U CTPYKTYpay,
«I[Ipupoansie coobmectBa», «llenn nuTaHus», «IKoJOTMYECKass NHpaMUIay,
«buocpepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « IKOCUCTEMA
XBOMHOrOo seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIIOTCHHBIC  BO3ACUCTBUSA HAa IOpUpPOAY», «BaxHeHmme HCTOYHUKU
3arpsi3HEHMs BO3/lyXa U IPYHTOBBIX BOA», «[louBa — BaxkHEHIIas COCTaBIAIOIIAS
ouocgeps», «Pakropsl Aerpagannu nousy, «llapaukossiil 3hdexT», «PakTopshl
paZoaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas CcTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocdepn»,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mozenb-anmukanus «TunuuHble OUOLEHO3bI», repdapuii
«PactutenbHble COOOIIECTBaY, KOJUIEKINH «bUOLIEHO3Y, «Bpenurenn BaKHEUIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIbTYp», TIepOapum M KOJUIEKIIMM pAacTEHUHd U
JKUBOTHBIX, IPUHALJICKAIINE K Pa3HBIM 3KOJOTMYECKMM TIPYIIIAM OJHOTO BH[A,
Kpacnas xuura Poccuiickoii ®enepaunu, u300pa)KeHHs] OXpaHAEMbIX BHJOB
pacTeHUi U )KUBOTHBIX.

MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI IIPOTPAMMABI IO
BUOJIOTMY HA YPOBHE CPEJHEI'O OBILIET'O OBPA3OBAHUS
(FA30OBBI1 YPOBEHD)

OcBoenue yuyeOHOro mpeamera «buosnorus» Ha ypoBHE CpelHEro o0Iero
o0pa3oBaHUs JOJDKHO OOECMEYUTh JOCTHUKEHUE CIEIYIONUX O0y4YaromUMHCS
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4eOHOro mnpeaMera «buomorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIecTBa, pacUIupeHue >KHU3HEHHOTO
ONBITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaavu3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaX1aHCKOTO BOCITHUTAHUS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOW MO3ULIMKM O0YYaIOIIerocsi KaKk aKTUBHOTO
U OTBETCTBEHHOI'O YJIEHA POCCUICKOTO OOIIECTBa;

OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YBa)KCHHE
3aKOHa W MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U IMO3HABATENIbHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTIPENIEATh COOCTBEHHYIO TMIO3WIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;



YMEHUE YYUTBHIBAaTh B CBOMX JCUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOCKACHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOTO BBIITOJIHEHUS
y4eOHbIX, TIO3HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a/lad, YBAXKHUTEIbHOE
OTHOIIEHWE K MHEHHUIO OMNIMOHEHTOB IMpHU OOCYKIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) IaTPUOTHYECKOTO BOCITUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU WJIECHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOW S3BIK M KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IEHHOCTHOE OTHOIIEHUWE K TMPUPOAHOMY HACIECIUI0 W NaMITHUKAM
NpPUPOJIbI, NOCTHXKEHUAM Poccun B HayKe, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAe;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCUUCKUX YYEHBIX B CTAHOBJIICHHE W
pa3BuTHE OWOJOTHH, TMOHUMAHWE 3HAYCHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBa;

uzeitHas yoex1EHHOCTh, TOTOBHOCTD K CITy>KeHHI0 OTE4eCTBY U €ro 3alluTe,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHWE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pOAMUTENSAM, CO3JAaHUIO CEMbU Ha
OCHOBE€ OCO3HAHHOTO MPUHATHUS LIEHHOCTEW CEMEMHOM XU3HU B COOTBETCTBUU C
TpaauusIMu Hapo10B Poccuu;

4) 5CTETHYECKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ACTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JACUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHUIO B pa3HBbIX BUJIaX HMCKYCCTBa, CTPEMJICHHUE
MIPOSIBIIATH KAYeCTBa TBOPUECKOM JIMYHOCTH;

5) ¢pu3HUecKOro BOCIUTAHU:

MOHMMAHWE W peaju3alus 3J0pOBOTO U 0Oe30macHoro ooOpaza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJIGHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUA W OTHAbIXa, PETyJsIpHAs (Qu3nIecKas
aKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;



MOHMMAHUE LEHHOCTH TpPaBWJI WHAUBUIYAIbHOTO M KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HaHHWE MOCJIEJICTBUA M HENPUSATHE BPEAHBIX MPUBBIYEK (YHOTpeOJIeHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUS);

6) TPyI0OBOTO BOCITUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCcTBa, TPY10JII00UE;

TOTOBHOCTh K AKTHUBHOM JIE€ATEIBHOCTH TEXHOJIOTMYECKOW M COIMAJIBbHOMN
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TMIIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIIBHOCTB;

MHTEpPEC K pa3IuYHbIM cepaM MpodeccnoHaTbHON eATETbHOCTH, YMEHHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTH K O0Opa30BaHUI0O W CamMOOOpa30BaHUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) SKOJIOTHYECKOTO BOCITUTAHHS:

HKOJIOTMYECKH LIEJIecO00pa3HOe OTHOIIEHUE K MPUPOAE KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

HOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYyJIBTYpbl: NPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TIOCTYIIKOB M OLEHKM WX BO3MOXHBIX IOCJIEACTBUM IS
OKPY’KAIOIIEN CPEBI;

OCO3HaHMUE TJIOOAIBHOIO XapakTepa AKOJIOTMYECKUX MpoOJeM M MyTel ux
pEelIeHHS;

CIIOCOOHOCTh HMCIOJIb30BaTh MpPUOOpEeTaeMble MPU H3YyYEHUU OHOJIOTUU
3HAHMSI W YMEHUS TMPU PEIIeHHH MNpoO0JieM, CBS3aHHBIX C PALMOHAJIbHBIM
IPUPOAOIIONL30BaHUEM  (COONIIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HaIlpaBJICHHBbIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpPaHY BHUIOB,
AKOCHUCTEM, Orochepnl);

AKTUBHOE HENPUATHE JICUCTBUM, TMPHUHOCAIIUX BPEI  OKPYKaKOIIECH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATh HEOJIAroNpHUsATHBIE SKOJIOTHUYECKHE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJU4Me€  Pa3BUTOrO  JKOJIOIMYECKOTO  MBIIUIEHHS,  3IKOJOTMYECKOM
KYJbTYpbl, OIbITA AESATEIbHOCTA SKOJOTMYECKOM HAMpPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IIO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B TPAKTUUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) LIEHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SA3BIKOBOM M YUTATENIBCKON KYJIbTYpbl KaK CpPEICTBA
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMAaHHUE CHEIU(PUKA OHONOrMM KaKk HAayKHd, OCO3HaHue e€ poiu B
(GbopMUPOBaHNN PAIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LIEOCTHOTO



NpEICTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IMPUPOJbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIIeHUU MpodsieM
COXpaHEHUs TPUPOAHOTO PABHOBECHUS,

yOEXKIEHHOCTh B 3HAYUMOCTH OHMOJIOTHUHU JJIsi COBPEMEHHOM ITMBUIIU3ALINN:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUSL MEAMIIMHBI, CO3/IaHUSA TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0J1a U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHrss  MepexoJa K  YCTOMYMBOMY — pa3BUTHIO,  PAllMOHAIBEHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYpPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJIOTMYECKUX 3HAHMM B LENIX
NOBBIIICHUS OOWIEH KyJIbTYphbl, €CTECTBEHHO-HAy4HOW TPAMOTHOCTH Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU oOydarommxcs, (GopMupyeMoit
IpU U3Y4EHUH OUOJIOTUHY;

NOHMMaHUE CYIIHOCTH METOJOB ITO3HAHMSI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTb MHCIIOJNb30BaTh IIOJydyaeMble 3HAHUS [UIsl aHalIu3a |
OOBSICHEHHMSI SIBJICHUIM OKpPYKAIOIIEr0 MUpPa U NPOUCXOASIIMX B HEM HM3MEHEHUH,
YMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAayudHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 TIOJIYYEHHMSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYalUsX;

OCO3HaHWE LIEHHOCTH HAyYHOM JAESITeNIbHOCTH, TOTOBHOCTH OCYILIECTBISAThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO WU
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTMU B
COOTBETCTBHHM C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

B  mnpoumecce  OOCTMXKEHMSI  JIMYHOCTHBIX — PE3YJIBTAaTOB  OCBOCHMS
OOyYarOIIMMHUCS TPOrpaMMbl 1O OWOJOTMHM HA YPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHMsl y OOYYarOUIMXCS COBEPUICHCTBYETCS 3MOLMOHAIBHBIMN WHTEIJIEKT,
npeanoiararoui cOpMUPOBAHHOCTb:

CaMOCO3HaHUA, BKJIFOYAIOIIETO CIIOCOOHOCTH NOHUMATh CBOE
HMOLIMOHAIIBHOE COCTOSIHME, BUJETh HANpaBICHHUS Pa3BUTHSI COOCTBEHHOM
HYMOIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIOCOOHOCTh aJalTUPOBAThCA K
AMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAILMH, BKJIIOYAIOLIEH CTpPEMJICHUE K JOCTHXKEHUIO LETU U
ycrnexy, ONTUMHU3M, MHHUIIMATUBHOCTb, YMEHHME JE€UCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOKHOCTEM;

SMIATHH, BKJIIOYAIOMIEW  CIOCOOHOCTh  TMOHHMMATh  SMOIMOHAIBHOE
COCTOSIHUE [JIPYyTMX, YYUTBHIBaTh €ro IpU OCYIIECTBIEHUN KOMMYHHKAIUH,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;



COIMAIIBHBIX ~ HABBIKOB,  BKJIIOYAIOIIUX  CHOCOOHOCTh  BBICTPAWUBATH
OTHOIIICHUSI C APYTUMHU JIOABMH, 3a00THTHCS, MPOSBIATh MHTEPEC U pa3pelmiaTh
KOH(JIUKTHI.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHUSI yueOHOro npeamera «buomorus»
BKJIFOYAIOT: 3HAYMMbIC JIT  (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPpaKAIOLIUE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (DaKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
uccienoBaHue,  HaONMOJIeHHe,  HW3MEpPEHUE, OKCIEPUMEHT U JPYTux),
yHUBEpCalbHbIe Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIETEHIMU OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHble y4yeOHbIE JIEHCTBUSA B
M03HABATEJILHOM U COLIMAIEHOM MPaKTUKE.

MeranpeaMeTHbIe PE3yNbTaTbl OCBOEHUS MPOTPaMMBbl CPEIHETrO OOIIEro
00pa30BaHUsI OTPAXKAIOT:

OBnazieHre yHUBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIBLHBIMU /1€ CTBUSIMM:

1) 6azoBbIe JIOTHYECKUE ACHCTBUS:

CaMOCTOATENIbHO  (OPMYJIIMPOBAaTh M aKTyallM3MpOBaTh  IpoOiemy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh MPU OCBOCHUM 3HAHUNA NPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUH (BBIIEIATh WX XapaKTepHbIe MPU3HAKH, YCTaHABIMBATh
CBSI3U C APYTUMU NOHATUSAMU);

ONpeAENATh e JeATEIbHOCTH, 3a/aBas MapaMmeTpbl U KPUTEPUH HX
JOCTUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABJICHHBIMU LEJISIMU;

UCI0JIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObSICHEHUS (DAKTOB U SIBJICHUIMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE paCCYXKACHHs (MHIYKTUBHBIC, MEIyKTHBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SIBIICHUSX, (DOPMYITMPOBATH BHIBOBI U 3aKITIOUCHHS,

OPUMEHSATh  CXEMHO-MOJIENIbHBIE  CpeAcTBa Uil  NIPEACTaBICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a
TakK€  MPOTUBOPEUYM  pa3HOrO  poja,  BBISIBICHHBIX B Pa3jMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUsI MPOOJIEMbl C YUETOM aHAU3a MMEIOIINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B  JESTEIbHOCTb, OIICHMBATh COOTBETCTBUE
PE3YNbTATOB LIEJSM, OLIEHUBATh PUCKHU MTOCIIEICTBUN N€ATEIbHOCTH;



KOOPAMHHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEANbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE NIPU PELIEHUH KU3HEHHBIX IIPO0JIeM;

2) 6a30BbIEC UCCIICIOBATEIILCKUE JICHCTBUSL:

BJAaJE€Th  HaBBIKAMH  Y4EOHO-HCCIIEOBATEIbCKOM M IMPOEKTHOM
NESATEIbHOCTH, HAaBBIKAMM pa3pelIeHHs] IpodiieM, 00jaaTb CHOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEJIBHOMY IIOMCKY METOJOB PELICHUS IMPAaKTHUYECKHX
3aJ1a4, MPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

WCIIOJB30BaTh PA3JIMYHbIE BUABI JEATEIBHOCTH IO IOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U MNPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIA TUIl MBILUICHUS, BIaJI€Th HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUThb U (POPMYJIUPOBATH COOCTBEHHbIE 3aJayd B 00pa3zoBaTENIbHOM
JEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBISITh TNIPUYMHHO-CIIEACTBEHHBIE CBSA3M M aKTyaJlM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHAJIM3UPOBAaTh IIOJYYEHHBIE B XOJAE PEIICHHs 3a1add  pe3yibTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYUIECTBJIAThH LI€JICHANPABIECHHBIN MOMCK MEPEHOca CPEICTB M CIOCOO0B
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEJbHYIO M MPAKTUYECKYIO O00JacTH
KU3HEIEeATEeIbHOCTH;

YMETb HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTell;

BBIJIBUT'aTh HOBBIE MJIEH, MpEjlaraTb OPUIMHAIBHBIE MMOAXOABI U PEIIEHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMS;

3) paborta ¢ uHpoOpMaIuek:

OPUEHTHPOBATbCS B PA3UYHBIX HCTOYHUKAX HMHPOpMaMu (TEKCTe
y4eOHOTro 1MocoOusi, HayqHO-MOMYJISIPHOM JIMTEpaType, OMOJIOTHUECKHUX CIOBapsX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
WH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ JOCTOBEPHOCTh U HEMTPOTUBOPEUYUBOCTB;

(GbopMyIMpOBATH 3aMPOCHl U MPUMEHATH PA3JIMYHBIE METOJIBI IIPU MOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT HCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPLIEHCTBOBATh KYJbTYpPY aKTHBHOT'O UCIIOJIb30BaHUS PA3IHYHBIX
MTOMCKOBBIX CUCTEM;



CaMOCTOSITENIbHO  BHIOMpaTh  ONTHMaNbHYIO  (opMy  mpeacTaBieHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAYYHBIM $I3bIK B KadecTBe CpeAcTBAa MNpu padoTe ¢
OMoNOrMYecKoM HHpOpMalMe: MNPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaTJISTHOCTH;

BIIQZICTh ~ HaBBIKAMHU  pACMO3HABaHWS W 3alUThl  WHGOpPMAIIHH,
uHGOPMAIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBnazicHUE YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHU /1€/iCTBUSIMU .

1) obuienue:

OCYIIIECTBJIATh KOMMYHHKAITMH BO BceX cdepax IJKHW3HH, AaKTUBHO
y4acTBOBaTh B JHAJIOT€ WM JUCKYCCUU TIO CYIIECTBY OOCYXKIAaeMOl TeMbl
(yMeHue 3a/1aBaTh BOMPOCHI, BHICKA3bIBaTh CYXICHUS OTHOCUTEIHHO BBIMOTHEHUS
npeajiaraeMoi 3a7a4u, YIUThIBATh UHTEPECHI M COTIACOBAHHOCTD MO3UIIMM IPYTUX
YYaCTHUKOB JHAJIOTa WIIN JUCKYCCHUH);

pacno3HaBaTh HEBEpOAJIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIIQJICTh PA3IMYHBIMK CITOCOOAMU OOIIECHUS M B3aUMOJCHCTBUS, IOHUMATH
HaMEpEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

2) cOBMECTHAsI IATEIBHOCTb:

MOHUMATh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI U pelIeHUU OUOJIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNOBBIX (DOPM B3aMMOJICHCTBYSI PU PEIICHUH YYeOHON 3a/1a4u;

BBHIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCUCTBUU C y4€TOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN KaXKJ0TO YJieHA KOJUICKTHBRA,;

MpUHUMATh TIEIM  COBMECTHOW  JICSITEIIbHOCTH, OPTaHW30BBIBATH |
KOOPJMHHUPOBATH JICUCTBUA II0 €€ JIOCTHUKEHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacmpeneNiaTh PO ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pPE3YyJIbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W Ka)XJAOT0 yYaCTHHKA KOMAaHIBI B
oOmuit pe3ysabTar 1o pa3pabOTaHHBIM KPUTCPHUSIM;

npeajiaraTh HOBBIC TIPOCKTHI, OIICHWBATh HACH C IIO3WIIMM HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISTh TO3UTHUBHOE CTPATETHMUECKOE TIOBEICHHE B Pa3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.
OBnazicHNE YHUBEPCAJTbHBIMU PEryJsiTHBHBIMU /I€/iCTBUSIMHU:

1) camoopranuzanus:



MCIIOJIh30BaTh OWOJIOTUYECKUE 3HAHMS I BBISIBICHHUS NPOOJIIEM W MX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHWI 1I€JIeBble U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHUCTBUSIX M MOCTYIKaxX MO OTHONIEHUIO K >KUBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSTENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JIE€ATEIbHOCTD, BBISBISATD
npo0eMbl, CTaBUTh U (HOpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
NEATETLHOCTH U KU3HCHHBIX CUTYAIIHSX;

CaMOCTOSTENIbHO COCTAaBJATh IUIAH PEIIEHHS NpoOJeMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

paciupsATh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX PEANOUTCHUI;

JieJaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBAThH €r0, OpaTh OTBETCTBEHHOCTD
3a pEILICHMUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBaTh (DOPMHUPOBAHUIO M TMPOSIBICHUIO IMUPOKOW IPYIUIIMU B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KyJbTYPHBIN YPOBEHB;

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEJISIM;

BJIaJICTh ~HaBBIKAMM  TIO3HABaTeNbHOW  pedIeKCMU KaK  OCO3HAHUS
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAHUM, UCIOJb30BaTh MPUEMBI pedICKCUM JJIsl OLICHKU CUTYyalluu, BhIOOpa
BEPHOI'O PEILICHHUS;

OIICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

OpUHUMATh MOTHBBI M apTyMEHTBI JPYTUX TPHU aHAIM3E Pe3yJbTaTOB
JEATEIIbHOCTH;

3) mpuHATHUS ce0s U IPYTUX

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATK! U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M apryMEHTHI JPYTUX TPH aHAIM3€ pPE3yJIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOoTro YeIOBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yJabTaThl OCBOCHHS MPOTrpaMMbl MO OUOJOTUM K KOHILY
oOyuenus ¢ 10 knacce:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpPa M HAYYHOTO MHPOBO33PEHMS, O BKIJIAJIEe POCCUUCKHUX U



3apyOeXHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HECHHBIX 3a/a4;

YMEHHE PAaCKpbIBaTh COJEpPKAHUE OMOJIOTMYECKUX TEPMHHOB U TOHSATHUI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEUIECTB M IpEBpaIlCHHE
HHEPrUM), TOMEOCTa3 (CaMOpEryJIsltsl), ypOBHEBAsE OpraHU3alusl KUBBIX CHUCTEM,
CaMOBOCIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHUE H3J1aratb OWOJOTMYECKHE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJbHas JOrMa MOJIEKYJSPHOM OHOJIOTMH), 3aKOHBI
(I'. Mennens, T. Moprana, H.J. BaBunosa) u yuyeHus (0 HEHTpax MHOT000pa3us U
MPOUCXOXKICHUS KyJIbTYypHbIX pacTeHuit H.. BaBuiosa), onpeaensiTe rpaHUIbI UX
NPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHUE BIAJAETh METOJIAMU HAYyYHOTO IMO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
ONMCAHME YKUBBIX CHCTEM, IPOLIECCOB M SBJICHWI, OpraHu3alys U IPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBWKEHHUE  TUIIOTE3bl,  BbISBICHUE
3aBUCUMOCTH MEXAY HCCIEIYyEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYE€HHBIX
pe3yIbTaTOB, MCIIOJIIB30BAHHBIX HAYYHBIX IOHSATUN, TEOPUM W 3aKOHOB, YMEHME
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIEC IIPU3HAKA BUPYCOB, KIIETOK IPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUS] SHEPTUM B KJIETKe, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHUE MPUMEHSTh MOJTYYEHHbIE 3HAHUS ISl OOBSICHEHUS! OMOJIOTMYECKUX
IIPOILIECCOB W SIBJIICHUM, Il NPUHATHS NPAKTUYECKUX PELICHUW B IOBCEAHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKarolei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PaAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pElaTh >3JIEMEHTApHbIE TIE€HETUYECKHE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJelI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHUs ISl Tpe/iCKa3aHus HaclieOBaHUs MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJHATh J1a0OpaTOpHblE U MPaKTUYECKUE padoOThl, COONIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OLEHUBATh W MHTEPIPETUPOBATH HH(OpMALUIO
OMOJIOTMUYECKOTO  COJEP)KAHMSA, BKIIOYAIOIIYK) IICEBJOHAYYHbIE 3HAHMUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAaccOBOW MH(GOpPMAIIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIENOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMCHHC CO31aBaThb COOCTBEHHBIE IMMCBMEHHBIE H YCTHBIC COO6I].[€HI/I$I,
0606HIaSI 6I/IOJIOFI/I‘I€CKYIO HH(l)OpMaHI/IIO N3 HCCKOJIbBKUX HCTOYHHKOB, I'PAMOTHO
HCII0JIb30BaTh IMTOHSITUHNHBIN arIiapar OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOEHUS MPOrpamMMbl MO OHOJIOTMH K KOHILY

oOyuenus ¢ 11 knacce:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CUCTEME HAyYHOT'O
3HAHWS €CTECTBEHHBIX HAyK, B (OPMHPOBAHWH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (PYHKITMOHAITBHON
TPAaMOTHOCTH YeJIOBEKA ISl pEIICHUS KU3HCHHBIX 3a1a9;

YMEHUE PACKPBIBATh COJCP)KAHUE OHMOJIOTHYCCKHUX TEPMUHOB M TIOHSTHIA:
BU/JI, MOMYJISALUS, TEHOPOH, IBOJIOLHUS, ABMKYIIUE CUIIBI ((haKkTOphI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPraHu3MOB, BU000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
HKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYUEHThI, IeNu MUTaHUS,
HKOJIOTHYECKas Mpamua, OMoreoleHos, ouocdepa;

yMEHUE WH3Jaratb OHOJIOTUYECKHE Teopuu (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxoactBa K.M. bapa, uepemnoBanusi TJIaBHBIX HaIpaBiICHUN U
nyteit sBomonmu A H. CeBeprioBa, yuenus o Oumocdepe B.W. Bepuamckoro),
OTIPEICISTh TPAHUIIBI UX TTPUMEHUMOCTH K )KHBBIM CHCTEMaM;

yYMEHHUE BIAJACTh METOIaMHU HAYIHOTO ITO3HAHKS B OMOJIOTHUHN: HAOMIOACHUE U
OTMCAHKE YKUBBIX CHCTEM, TPOIECCOB M SBJICHHM, OpraHW3alus W IPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXIy HCCICIyEeMbIMH BEIIMUYMHAMH, OOBSICHCHHE ITOTYYCHHBIX
pPE3yNbTaTOB, MCIOJIB30BAHHBIX HAyYHBIX MOHSATHH, TEOPHWA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUH TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIE TPU3HAKUA CTPOCHHSI OUOJIOTHYECKUX
OOBEKTOB: BUJOB, TMOMYJSAIMA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIICHTOB,
OMOreoneHO30B U JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOIECHHOCTH
OpPraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOPOB HA OPTraHU3MBI, TEPEHOCa
BCIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMax, AHTPOMOTEHHBIX HW3MEHEHUH B
DKOCUCTEMAaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOTCOXMMHYECKHX
LIMKIIOB B Ouocdepe;

yYMEHHUE MPUMEHSATH MOJYYCHHBIC 3HAHUS TSI OOBSICHCHHUS OHMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, IJI NPUHATUS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYXAaIOIUX JIOJEH, COOMI0/IEHNs HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KaIOIIeH
MPUPOIAHONM cpefe, MOHUMaHWE HEOOXOIMMOCTH WCIOIb30BaHUS JOCTHIKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl PAllMOHATIBFHOTO TPUPOIOTIOIB30BAHUS;

YMEHHUE PeIIaTh dJIeMEHTapHbIE OMOJOTUYECKUE 3a/1a4l, COCTABIIATh CXEMBI
MEepEeHOCca BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTaHUsA);



YMEHHE BBITIOJIHATH JTAOOpaTOpHbIE M MpakTU4YecKHe paboThl, cOOMI0NATh
IpaBUJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAaHHUEM;

yMEHUE KPUTHYECKH OIEHWBATh W MHTEPIPETUPOBATH HH(MOpMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOW MH(pOpPMALIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  DKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

YMEHHE CO3/aBaThb COOCTBEHHBbIE IHCHMEHHBIE U YCTHBIE COOOIICHHUS,
000011251 OMOIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
UCIT0JIb30BaTh MOHATUIHBIN anmapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM
Ne n/nn Konrpoabnsie | Ilpakruueckue | (HppoBbIe)
MPOrpamMmbl Bcero
padoThI pa6oTnI o0pa3oBaTe/bHbIE
pecypcsbl
bubmuoreka [JOK
1 broxoris — Kax Hayka 2 05 https://m.edsoo0.ru/7f41¢c292
2 JKvBBIE cHCTEMBI U UX OpraHu3aIus 1 bubmmorexa [JOK
P t https://m.edsoo.ru/7f41c292
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 ngg;ls]f;{saoggﬁ £416292
bubmuoreka [JOK
4 XK
VSHEACHTCIRHOCTD IICTICH 6 https://m.edsoo.ru/7f41¢c292
5 Pa3sMHOXEHUE U MTHAMBUYAIBHOE 5 1 bubnnorexa [HOK
Pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U N3MEHYHUBOCTD 9 1 15 bu6mmoreka [IOK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB.OCHOBBI 3 bubnnoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 4



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/ P Kourposbubie  IIpakTuyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunorexa LIOK
1 IBOTIOUHOHHAS GHOTOTHS o 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
2 B 1 1
O3HMKHOBEHHE U PAa3BUTHE KU3HU Ha 3emJie 0 0,5 https://m.edsoo.ru/7fA1ec7A
bubnuoreka [{OK
3 Oprafu3MBl H OKpyXKaIOLas cpea > 1 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1 1
Coo01ecTBa U SKOJIOTUUECKUE CUCTEMBI 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2,5



https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0
https://m.edsoo.ru/7f4148d0

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara nudposbie
Tema ypoka KonTpoabubie | IlpakTuueckue A p
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
1 buonorus B cucreme Hayk 1 bubmmorexa [JOK
4 https://m.edsoo.ru/7f41c292
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTuueckast padora Ne 1
2 «/cnonp30BaHue PA3TMYHBIX METOJIOB 1 0,5 bubmmorexa [IOK
p ’ https://m.edsoo.ru/7f41c292
IPH U3YICHUH OMOJIOTHICCKUX
00BEKTOBY
3 buonoruueckue cCuCTeMbl, MPOIECCHI U 1 bubmmoreka [JOK
UX U3y4EHHUE https://m.edso00.ru/7f41c292
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u 1 bu6mmoreka IIOK
MUHEpaJIbHBIE COMH. https://m.edso00.ru/7f41c292
bu6nmorexa LIOK
b . . 1
> e, COCTaB  CTPOCHHE GenKoB https://m.edso0o.ru/7f41c292
®epMeHThI- OMO0IOTHYECKHe
KaranuzaTtopsl. JlabopaTopHas pabora
6 Ne 1 «M3yueHune KaTATUTHIECKON 1 0,5 bubmorexa LOK
B yi ’ https://m.edsoo.ru/7f41c292
AKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WK KaTaaas3bl)
bubnunorexa LIOK
7 JI . 1
Yraesozet. Jiumett https://m.edso00.ru/7f41c292
8 Hyxnennoseie kucnotsl. ATOD. 1 bubnuotexa [JOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

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

00001eHu e 110 TeMe «XUMUYECKUN

bu6nmoreka IIOK

9
coctaB kieTkn». Konrponbaas padora https://m.edsoo.ru/7f41c292
HlcTopust 1 METOJIbI M3YUCHHS KIICTKHU.
10 KJICTIO)‘IHBJI TEO fm Kn}ichKa Kak bubmorexa LOK
pH. https://m.edso00.ru/7f41c292
[IEJIOCTHAS JKUBAasi CUCTEMA
CtpoeHne dyKapuOTUYECKOMN KIICTKH.
JlaboparopHuas pabota Ne 2 «M3yueHue
1 CTPOEHHUSI KJIETOK PACTEHUH, 05 bubmmoreka [JOK
JKUBOTHBIX, TPHOOB 1 OaKTepUil 10T ’ https://m.edso0o.ru/7f41¢c292
MHKPOCKOIIOM Ha FOTOBBIX
MHUKpOIIpenaparax U uxX OIUCaHHE)
bubnuoreka [IOK
12 06 0
MCH BELICCTS HIH METADOIHEM https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
13 ) . X
OTOCHHTES. ACMOCHITES https://m.edso0o.ru/7f41c292
bu6mmoteka IIOK
14 C) i 00
HEPTETHHACCIII OOMEH https://m.edso00.ru/7f41c292
JKuszHeHHbIN UK KICTKU. [leneHue
kIeTku. Muros. JlabopaTopHas pabota
15 Ne 3 «HabmroaeHue MuTo3a B KiIeTKax 0,5 bubmorexa HOK
R A ’ https://m.edso0.ru/7f41c292
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunTes 6enka. Peakius bubnunorexa LIOK
MaTpUYHOIO0 CUHTE3a https://m.edso0o.ru/7f41c292
but6mmorexa [IOK
17 T -0 0
PAHCIALIA- DHOCHHTES bedtia https://m.edso0.ru/7f41c292
18 Hexknerounsie (hopMbl )KU3HU-BUPYCHI bubmmorexa LIOK

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



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

bu6nmoreka IIOK

19 OPMBI PasMHOKCHIS OPraHH3MOB https://m.edso0.ru/7f41c292
. bubnnorexa [IOK
20 Meiios https://m.edsoo.ru/7f41c292
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeToK. OII010TBOPEHHE. Bu6miorexa LIOK
21 JlaGopaTtophnas pabota Ne 4 «3yuenue 0,5 https://m.edsoo.ru/7f41c292
CTPOCHHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB. https://m.edso00.ru/7f41c292
93 ['enetuka- Hayka O HacJI€CTBEHHOCTHU Bbu6moreka [JOK
Y U3MEHYHUBOCTH https://m.edso00.ru/7f41c292
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 npu3HaKoB. MoHOrnOpuaHOE bubmorexa LIOK
https://m.edso00.ru/7f41c292
CKpEIIUBaHHE
UTHOPHUIHOE CKpeluBaHue.3aK0H
25 flle3aBHI;Hf\[/Ioro HaI::J'IL:,HOBaHI/ISI brbmmorexa [TOK
https://m.eds00.ru/7f41c292
MPU3HAKOB.
CuenneHHOe HaclleJOBaHHE
npusHakoB. JlabopaTopHas pabora Ne 5
26 «M3yueHue pe3ynbpTaToB 05 bubmuoteka [IOK
MOHOTUOPHUIHOTO W TUTHOPUTHOTO ’ https://m.edsoo.ru/7f41¢c292
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpenapaTaxy
97 I'enetuka noima. Haciegosanue but6mmorexa [IOK
MPU3HAKOB, CIEIJIEHHBIX C TTOJIOM. https://m.edsoo.ru/7f41c292
28 HN3smenunBocth. HenacieactseHHas 0,5 but6mmoreka [IOK



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

W3MEHYMBOCTh.J[abopaTropHas padboTa
No 6 «M3yuenne MmoaupuKaIMOHHON
U3MEHYMBOCTH, IIOCTPOCHHE
BapHAIlMOHHOTO Psijia U BapUallMOHHOM

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

KpHUBOW»
Hacnencrennas
u3MeHYnBOCTh.JlaboparopHas paboTa bubnmnoreka HOK
29 . 1 0,5
Ne 7 «Ananu3 mytanuii y 1po30Qhuisl https://m.edso0.ru/7f41c292
Ha TOTOBBIX MUKPOTIpEIapaTax»
bubnunoreka LIOK
30 Penetiia wenosexa 1 https://m.edsoo.ru/7f41c292
O060011IeHNE IO TEME
31 «HacneacTBeHHOCTh U U3BMEHYHUBOCTD 1 bubmorexa HOK
g https://m.edsoo.ru/7f41c292
opranu3moBy. KontposbHas pabota
bubnunoreka LIOK
2 1
3 (Cenekuus kax HayKa 1 mpolece https://m.edso00.ru/7f41c292
33 MeTobl U TOCTHKEHUS CENEKIINU 1 bu6mmoreka IIOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/7f41c292
34 brortexHonorus kak orpacib 1 bubmuoteka [IOK
MIPOU3BOJCTBA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | I[IpakTnueckue
n/n Bcero u3y4eHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIONHS ¥ METOJIbI €€ U3yUCHUS 1 bubmorexa IOK
https://m.edsoo.ru/7f41c292
5 Hcropus pa3Butus npeacTaBicHui 00 1 bubnnorexa [JOK
SBOJIIOIAU https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 Miipooposmions 1 https://m.edso00.ru/7f41¢c292
[Tomymsimus Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.
4 HI2160pI;T0pHI;;I pabota ;9 1 1 0,5 bubmmorexa [JOK
https://m.edsoo.ru/7f41c292
«CpaBHEHUE BUJIOB 110
MOP(}OIOrHuIecKOMY KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMeHTapHbIe 1 bubmuoteka [IOK
(haKTOpBI) SBOTIOLIUH https://m.edso0o.ru/7f41c292
. bubmuoreka [JOK
6 EctectBenHsblit 0TO0p 1 €ro hopmbl 1 https://m.edsoo.ru/7fA1c292
Pe3ynbTath! 3BOIONUN:
MPHUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue.JlabopaTopHas 1 05 bubmuoreka [IOK
pabora Ne 2 «Omnucanue ’ https://m.edso00.ru/7f41c292
MPUCTIOCOOJIEHHOCTH OPraHUu3Ma U ee
OTHOCHUTEJILHOTO XapaKTepay
8 Hampanenust u myTu MaKpOdIBOIIOIUH 1 bubnmorexa LOK

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



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

bu6nmoreka IIOK

9 Heo0
SODPATHMOCTE SBOTIOMHH https://m.edsoo.ru/7f41c292
HcTopus xu3HU Ha 3eMile U METObI bubnuoreka [JOK
10 N
€€ U3y4eHUS https://m.edso0.ru/7f41c292
11 I'unoTe3bl NPOUCXOXKIACHUS )KU3HU Ha Bbu6muotexa [JOK
3emie https://m.edsoo.ru/7f41c292
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubmmoreka [JOK
repuoam https://m.edso00.ru/7f41c292
OCHOBHBIE 3TaITbl BOTIOITUN
PaCTUTEIBHOTO U KUBOTHOTO MHpA.
13 [TpakTrueckas padota Ne 1 «3ydeHue 0,5 bubmmorexa [IOK
P P } zﬂl ' https://m.edsoo.ru/7f41c292
MCKOMAEMBbIX OCTATKOB PaCTECHUI U
KUBOTHBIX B KOJUICKIIHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubnnoreka [JOK
MHpa https://m.edsoo.ru/7f41c292
bu6nmorexa LIOK
15 €]
BOTIOLHA YeA0Beka (anTpororeres) https://m.edso00.ru/7f41c292
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
AHTPONOTEHE3A https://m.edso00.ru/7f41c292
17 OCHOBHBIE CTaIUH SBOJIOLHUU bubmuoreka [IOK
YeJloBeKa https://m.eds00.ru/7f41c292
18 Yenoseueckue packl ¥ IPUPOIHbIE bubmmnoreka HOK
aZlanTaly 4eJI0BeKa. https://m.edso0.ru/7f41c292
O6006menue o Teme «Bo3HUKHOBEHHE
19 Y pa3BUTHE KU3HU Ha 3eMIie» bubmorexa HOK
P ' https://m.edso0.ru/7f41c292
KonTponbHas pabota
20 DKoJIOTHs Kak HayKa bubmmorexa [JOK

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



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

Cpe,I[bI 00UTaHUS U DKOJIOTHYECKHE

bu6nunoreka LIOK

21
(hakTopsI https://m.edso0.ru/7f41c292
AbGuoTtnveckue HakTopsbl.
JlabGopaTopHas padota Ne 3
«Mopdonorudeckre 0COOCHHOCTH
22 ACTCHUM U3 Pa3HBIX MECT OOUTAHUS 0,5 bubmorexa LOK
P p ' ’ https://m.eds00.ru/7f41c292
Jlaboparopnas pabota Ne 4 «Bnusiaue
CBETa Ha POCT W Pa3BUTHE YECPCHKOB
KoJIeyca
bubnunoreka LIOK
23 b
MOTHHECKHE GaKTOpEI https://m.edso00.ru/7f41c292
DKOJIOTHYECKUE XapaKTEPHUCTUKHI
24 nomyssitud. [Tpaktudeckast padorta Ne 05 bubnnorexa [JOK
2 «[loacyer MmIOTHOCTH MOMYJIAIHI ’ https://m.edsoo.ru/7f41c292
Pa3HBIX BUIOB PACTCHUI»
bubmmoteka IIOK
25 -
(C000mmecTBa OprasH3MOB- GHOIICHOS https://m.edso00.ru/7f41c292
26 DKOJIOTUYECKNE CUCTEMBI bubnuoreka [{OK
(KOCUCTEMBI) https://m.eds00.ru/7f41¢c292
OCHOBHBIE TIOKA3aTeId YKOCUCTEMBI.
27 Dxonoruueckue nupamuasl. CBOMCTBA bubmorexa HOK
PaMIABL. https://m.eds00.ru/7f41¢c292
skocucteM. CyKIleccusl.
bubmmoteka IIOK
28 I1 .
PHPOZHEIE SKOCHETEMH https://m.edso0.ru/7f41c292
29 AHTpONOT€HHBIE YKOCUCTEMBI bubmorexa HOK
P https://m.edsoo.ru/7f41¢c292
30 buocdepa- rmodanbpHas s3xocucreMa bubmuoteka [IOK

Semin

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



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK

ounocdepsl. https://m.edsoo.ru/7f41c292
bubmuorexa [IOK

32 YenosedecTBO B Onocdepe 3emin https://m.e dsogru (741292

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubmmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/7f41c292
O606menue Tembl «Coob1ecTBa u

34 9KOJIOTHYECKUE CUCTEMBDY. 1
KontpomnbHas pabora

OBUIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368
https://m.edsoo.ru/7f413368

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

buonorus. 10 kmacc / 6a3oBbiii ypoBeHb/[laceunuk B.B., Kame HCckmii A.A.,
PyomoB A.M. wu gpyrue/Ilonq pen. Ilace uynmka B.B./mox pemakiueit
B.B.Ilaceunuka. M.IIpocsemenue. 2023 r.
buonorust. 11 xmacc / 6a3oBbiit ypoBenn/Ilaceunuk B.B., Kame nHckmit A.A.,
PyomoB A.M. wu gpyrume/llong pen. Ilace uynmka B.B./mox penakiueit
B.B.Ilaceunuka. M.IIpoceemenue. 2023 r.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HNU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUMHTEPHET

bu6morexa IIOK

POIII

MDOIII

Sxnacc

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOIECCA

Ob6opynoBaHne HEHTPA €CTECTBEHHO-HAYYHOM U TEXHOJOTHYECKOM
HanpaBJjieHHocTH «Touka pocTa»

YYEBHOE OGOPYIOBAHUE

JlabopaTopHoe 000pyAOBaHHE, MUKPOCKOIIbI, MUKPOTIPENapaThl, repOapui,
MYJISIKH

OBOPYJIOBAHUE JIA ITPOBEAEHNA JIABOPATOPHBIX,
[MPAKTUYECKHX PABOT, IEMOHCTPALIMN

[TpoexTop. HoyTOy«k.






