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IHHOACHUTEJIbHAS 3AIIMCKA

[Ipu pa3pa®oTke MporpaMMbl MO OHMOJOTUU TEOPETUYECKYI0 OCHOBY JJISi OIpENEleHHs MOIXOI0B K
(dbopMUpOBaHUIO coliepkaHus ydueOHOro mpeamera «buonorus» cocTaBWIN: KOHIENTyallbHbIE MOJIO0XKEHUS
dI'OC COO o B3aMMOOOYCIIOBIGHHOCTH IIEJICH, COmepKaHUs, pPe3ylIbTaToB OOydeHUs W TpeOOBaHUU K
YPOBHIO TOATOTOBKM BBIMMYCKHUKOB, TMOJOKEHHUA 00 OOMMX IeNsaX W NPUHLUIAX, XapaKTepU3YIOIINUX
COBPEMEHHOE COCTOSIHHE€ CHUCTEMBI CpeaHero oOmiero ooOpasoBaHusi B Poccuiickoit ®enepanuu, a Takxke
MOJIOKEHUsT O crnenuduke Ouonornu, e€ 3HAUCHUU B TIO3HAHMM >KUBOM TPHUPOABI U OOeCcHeyeHHH
CYLIECTBOBaHMS 4YeloBedueckoro obmiectBa. CommacHO Ha3BaHHBIM IOJOXKEHHSIM, OMNpeIesieHbl OCHOBHBIC
(yHKIIUM TTPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYypa.

[TporpamMma o 6uosorun 1aéT MpeACTABICHHE O MEJAX, 00 00IIel cTpaTteruy o0yueHus, BOCIIUTaHUS U
pa3BuTHsa OOydYaromMxcsi CcpeacTBamMu ydeOHoro mpeamera «buonorus», omnpenenser o0s3aTelbHOE
MpEeIMETHOE COJNIEp’)KaHue, €ro CTPYKTypy, paclpeieieHHe I0 pasfenaM W TeMmaM, PEKOMEHAYeMYIO
MOCJIEJIOBATENILHOCTh HM3YUYEHHs] y4eOHOro marepuajia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTHKX 00pa30BaTEILHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEH 00yJaronuXcs.

B mnporpamme mo OuonoruM TakkKe YUYUTHIBAIOTCA TpPeOOBaHUSA K IUIAHUPYEMBIM JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3yibraTaM oO0ydeHHs B (DOPMHUPOBAHUM OCHOBHBIX BHUJOB Y4eOHO-
MO3HABATENIbHOM  JIEATENbHOCTH/YUeOHBIX  JIEHCTBUH  OOy4aromMxXcsi 1O  OCBOCHHMIO  COJEpIKAHUS
OMOJIOTHYECKOTO 00pa30BaHUSI.

B nporpamme mo 6uonoruu (10—11 xmaccel, 6a30BbIN YPOBEHB) pealM30BaH MPUHIIUI PEEMCTBEHHOCTH
B U3yueHUU Ouonoruu, Onarojaps yeMy B HEil MpocMaTpuBaeTcs HaNpaBlICHHOCTh Ha pa3BUTHE 3HAHUIA,
CBSI3aHHBIX C (POPMHUPOBAHUEM E€CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, IEHHOCTHBIX OPUEHTAIMM JTUYHOCTH,
HKOJIOTMYECKOTO MBIIIICHUS, MPEACTaBICHUM O 3710pOBOM 00paze KU3HU M OEpeKHbIM OTHOIICHHEM K
OKpyXxaromeid npupoaHoi cpeae. [losromy Hapsimy ¢ m3ydyeHHEeM OOIIEOMONIOTHYECKUX TEOPUM, a TaKKe
3HaHUU O CTPOEHUU KUBBIX CUCTEM PA3HOT0 PAaHra U CYHUTHOCTH OCHOBHBIX MPOTEKAIONINX B HUX MPOLIECCOB B
mporpaMMe o OMOJIOTHU Y/IEeJIeHO BHUMAaHUE HMCIIOJIb30BAHUIO MOJTyYEHHBIX 3HaHUN B MOBCEIHEBHOM JKHU3HU
JUI pelIeHUs MPUKJIAJHBIX 3a/lad, B TOM 4Hclie: Mpo(UIaKTUKA HACIEICTBEHHBIX 3a00JeBaHHM 4eloBeKa,
MEAMKO-TEHETHUECKOTO KOHCYJIBTUPOBAaHUS, OOOCHOBAHMS DSKOJIOTMYECKU II€TIeCO00pa3HOro MOBEACHUS B
OKpY’Karollel MPUPOAHOM Cpelie, aHAJIM3a BIUSHUSA XO3SUCTBEHHOW NEATEIBHOCTH YEJIOBEKA Ha COCTOSTHUE
MPUPOIHBIX U UCKYCCTBEHHBIX DKOCHUCTEM. YCHJIEHHE BHMMAaHHUS K MPUKIAIHONW HANPaBICHHOCTH y4eOHOTO
npenMera «buonorus» MPOIUKTOBAHO HEOOXOTUMOCTHIO OOECIeUeHHs YCIOBUW JUIsl pelleHHs] OJHOW W3
aKTyaJbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTMYECKOro O0O0pa3oBaHHUs, KOTOpas mpeanoyaraer (OpMHpOBaHUE Y
oOyyaronuxcsi CoCOOHOCTH aanTHUPOBAThCsl K M3MEHEHMSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO
MUpa.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHs 3aHMMaeT BaxxHOoe MecTo. OHa oOecrieunBacT
(dhopmupoBaHre y 00yJarOIIMXCs MPEACTABICHUN 0 HAyYHOW KapTHHE MHUpPA, PacIIupseT U 0000IaeT 3HaAHUS O
KUBOW Mpupoze, e€ OTIMYUTENbHBIX NMPU3HAKaX — YPOBHEBOM OpraHM3aly U 3BOJIOLUHU, CO3AAET YCIOBUS
JUIA: TIO3HAHMSI 3aKOHOB KUBOM MPUPOABI, (QopMHpOBaHUS (PYHKIMOHAIBFHOM TI'PAaMOTHOCTH, HAaBBIKOB
3I0pOBOTO M 0e30MacHOro obpasa KM3HHU, HKOJIOTHYECKOTO MBIIIICHHS, IEHHOCTHOTO OTHOIICHUS K KHBOU
MIPUPOJIE U YEIIOBEKY.

bonbuioe 3HaueHue OMONOTHs MMEET TaKKe ISl PelIeHUs BOCMUTATENbHBIX M Pa3BUBAIOMIMX 3a/1a4
cpemHero oomero oopa3oBaHus, COIMAIM3aMU oOyJaronuxcs. M3yuenne OHOIoruu 00eCIIeYMBaET yCIOBUS
U1s GOPMHUPOBAHUS UHTEIUIEKTYalbHBIX, KOMMYHUKAIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, SCTETHUYECKOM
KYJIBTYpBI, CIOCOOCTBYET MHTErpalliy OHOJOTMYECKHX 3HAHUHA C MPEACTaBICHHUSIMH M3 APYTUX Y4YEOHBIX
MPEeIMETOB, B YaCTHOCTH, GU3UKH, XUMHUH U reorpadun. HazBaHHbIe MONOKeHUs 0 IpeIHa3HAYCHUH Y4eOHOTO
npenMera «buoIorus» COCTaBUIM OCHOBY JIS ONPENENICHUS MOAX0I0B K OTOOPY U CTPYKTYPUPOBAHUIO €TO
cofiepaHHsl, MPEICTaBJICHHOTO B MpOrpamMme 1o OHOJIOTHH.

Ot60p comepkanus ydeOHoro mnpeamera «buonorus» Ha 6a30BOM YpPOBHE OCYIIECTBIEH C TMO3MIIMMA
KyJBTYpPOCOOOPa3HOTO MOJX0/la, B COOTBETCTBUU C KOTOPHIM OOyd4aromiuecsi IOKHBI OCBOUTH 3HAHHS U
yYMEHHUsI, 3HaYUMBble 171 (GOpMUPOBaHUS 001IEH KyIbTYphl, ONPEeAoNIre aeKBaTHOE TIOBEICHUE YeIOBeKa B
OKpYXaloIlel MPUPOTHON Cpenie, BOCTpEOOBaHHBIC B MOBCEIHEBHON JKU3HU W MPAKTUYECKON JEATEIHHOCTH.
Ocob6oe MecTo B ATOW CHCTeME 3HAaHWW 3aHUMAIOT AJIEMEHTHI CONEP)KaHMS, KOTOPBIE CIIy)KaT OCHOBOH s
(dbopMupoBaHUsl TPEICTABICHUH O COBPEMEHHON €CTeCTBEHHO-HAy4YHON KapTUHE MHpa U I[EHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX T'YMaHU3aIIUHA OMOJIOTHYECKOT0 00pa3oBaHusl.

CrpyKTypupoBaHUE cofep)KaHUsl ydueOHOro Marepuajia B MporpaMMe MO OMOJOTMH OCYIIECTBICHO C
y4€TOM MPHOPUTETHOTO 3HAYCHMs] 3HAHUNW OO0 OTIMYUTENBHBIX OCOOCHHOCTSX MKHBOW MPHUPOIBL, O €&



YPOBHEBOI OpraHMU3ally 1 3BONIONHUH. B COOTBETCTBHM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICTICHBI CIIEAYIOUINE coaepkKareiabHble JUHUH: «buonorus kak Hayka. MeToJapl HAayyHOTO IO3HAHUS»,
«Knerka kak Owuonornueckas cucremayn, «OpraHu3sm Kak Ouojormyeckass cucrema», «Cucrema u
MHOT000pa3ne OpPraHu4eckoro Mupa», «IBOJIOLHUS >KUBOM NPUPOIBD», «IKOCUCTEMBI U TMPUCYLIHE UM
3aKOHOMEPHOCTHUY.

Lenp uzyyenust yueOHoro npenmera «buosnorus» Ha 6a30BOM YpPOBHE — OBJaJIeHHE OOYYarOIIMMHCS
3HAHUAMU O CTPYKTYPHO-(QYHKIHOHAJIBHON OpraHu3alMy KUBBIX CHUCTEM PAa3HOTO paHTa M MpUoOpeTeHHe
YMEHHM HCIONIb30BaTh 3TU 3HAHUA JUIsI TPAMOTHBIX JEWCTBUN B OTHOIIEHUU OOBEKTOB >KMBOM MPUPOABI U
pElIeHUs Pa3IMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTkeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorusp» Ha 6a30BOM ypoBHE oOecreuyuBacTCs
pElIeHrEM CIIEAYIONINX 3a/1a4:

OCBOCHHME OOYyYaIOUIUMHCS CHCTEMbl 3HAaHUM O OHOJOTMYECKUX TEOpHUsAX, YUYECHUSAX, 3aKOHax,
3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBWIIaX, CIYKallMX OCHOBOW Il (OPMHUPOBAaHUS TMPEACTABICHUH O
€CTECTBEHHO-HAyYHOM KapTUHE MHpa, O METOJax HayyHOro TO3HaHMs, CTPOCHHWH, MHOrooOpasuu Hu
OCOOCHHOCTSIX JKMBBIX CHUCTEM pA3HOTO YPOBHS OpraHU3allMH, BBIIAIOMIMXCS OTKPBITUSX U COBPEMEHHBIX
UCCIIEIOBAHUSAX B OMOJIOTUH;

(dbopmupoBanue y oOy4aronuxcsi MO3HAaBATENbHBIX, HHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
Mpolecce aHalu3a JaHHBIX O MyTAX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3IVISIOB, UCH M MOIXOI0B K U3YUEHUIO
KHUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNH;

CTaHOBJICHHE Yy OOydarouuxcsi oOuieil KynbTyphl, (YHKIIMOHAJIbHOW IPaMOTHOCTH, Pa3BUTHE YMEHUIl
OOBSICHATh M OLIEHWBATh SIBJICHMS OKPY>KAIOLIET0 MHUpa >KUBOM MpPUPOABl HA OCHOBAHMM 3HAHWM M OIBITa,
MOJTyYEHHBIX TPU U3yYEHUU OHOJIOTHH;

¢dbopmupoBanue y oOy4aromMXcsi YMEHUH WJUIIOCTPUPOBATh 3HAUYCHUE OWONOTUYECKUX 3HAHWM B
MPAKTUYECKON  JEATeTbHOCTH  YeJlIOBEKa, pa3BUTUH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHH U
arpoOMOTEXHOJIOTHI;

BOCIUTaHUE yOekKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUS YEIOBEKOM >KMBOW MPUPOABI, HEOOXOIUMOCTH
OepeKHOr0 OTHONIEHHS K HeH, COONMIOACHHUS OJTUYECKUX HOPM TMpU TPOBEIECHUU OHOJOTHUYECKUX
HCCIICTOBAaHUT;

OCO3HAHME IEHHOCTH OMOJOTMUECKUX 3HAHUM NJIS TOBBIIICHUS YPOBHS 3KOJIOTUYECKON KYJIBTYPHI, JUIs
(dbopMupOBaHUs HAyYHOTO MUPOBO33PECHHUS;

MIPUMEHEHHE MPUOOPETEHHBIX 3HAHWW W YMEHUW B TIOBCEAHEBHOM >KM3HU IS OICHKU IOCIEACTBUI
CBOEH JN1eATeNbHOCTH MO OTHOILIEHUIO K OKpYXaroulell cpene, cOOCTBEHHOMY 30pOBBIO, OOOCHOBAaHHE U
coOmronenne Mep porIIakTUKN 3a00ICBaHUA.

B cucreme cpemnero oOuiero oOpazoBanusi «buonorus», mzydaemas Ha 0a30BOM ypOBHE, SBISETCS
00s13aTeNIbHBIM Y4eOHBIM TPEIMETOM, BXOISALIMM B COCTaB IpeaMeTHoW obnactu «EcTecTBeHHO-Hay4yHbIE
MIPEIMETHI».

Jlst m3ydenust Onooruy Ha 6a30BOM YPOBHE CpeHEro oomiero oopa3oBaHus oTBoguTcs 68 yacos: B 10
kiacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B Henenio).



COLEPXAHUE OBYUYEHMUSA
10 KJIACC

Tema 1. buojiorus kak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTUH C OOLIECTBEHHBIMU, TEXHUUECKUMH U IPYTMMH €CTECTBEHHBIMU
HaykaMmu, (unocopuei, 3THUKOH, ACTETUKOM M mpaBoM. Ponb Ouonoruu B (popMHpOBaHMM COBPEMEHHOMN
Hay4YHOH KapTuHbI Mupa. CucremMa OMOJI0rMUeCcKUX HayK.

Metonpl TO3HAaHUS JKUBOM MNpUPOAbl  (HAOMIOAEHME, OKCIIEPUMEHT, OINHMCAaHWE, W3MEpEHHue,
KJ1accupuKaus, MOAETUPOBAaHUE, CTAaTUCTHUYECKass 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[Toprpersr: Y. lapeun, I. Mennens, H. K. Konsnos, /Jx. Yorcon u ®@. Kpuk.

Tabmuel u cxembl: « MeTOIbI TO3HAHUS JKUBOU MPUPOIIBDY.

JlabopaTopHble U MpaKTU4YecKne padoThl:

[Ipaktnueckast padora Ne 1. «Mcmonp3oBaHUE pa3IMYHBIX METOAOB IPU U3YyUYEHUU OHOJIOTUYECKUX
00BEKTOBY.

Tema 2. )KuBble cucTeMbl U UX OPraHU3aLMs.

Xusble cucrempl (OMOCHUCTEMBI) Kak HpeaMeT H3ydeHHs Ouoioruu. OTINYUE JKUBBIX CUCTEM OT
HEOPraHWYECKOU MPUPOJBI.

CpoiicTBa OumocucteM U HX pa3HooOpa3ue. YpPOBHM OpraHu3aluy OHOCHCTEM: MOJEKYJISPHBIH,
KJICTOYHBIN, TKAHEBBIM, OPraHU3MEHHBIN, MOMYJISIHMOHHO-BHUIOBON, YKOCUCTEMHBINH (OMOTEOIEHOTHUYECKUN),
OurocdepHBbIii.

JdemoHcTpaumnu:

Tabnuub! u cxembl: « OCHOBHBIE IPU3HAKY )KU3HUY, « YPOBHH OpraHU3alluH KUBON PUPOABD.

Oo6opynosanue: moaenb mosekynsl JJHK.

Tema 3. XuMnueckuii cocTaB M CTPOeHHE KJIETKH.

XWMHYECKHNA COCTaB KJIETKH. XHMMHUYECKHE DJIEMEHTBI: MAKPO3JIEMEHThI, MUKPOMIEMEHTHI. Bona u
MUHEpPAJIbHbIE BELECTBA.

@OyHKIMU BOJIbI U MUHEPAJIbHBIX BELIECTB B KieTke. [logaepxanne ocMoTryeckoro 6anaHca.

benku. CocraB u cTpoeHne 6enkoB. AMUHOKHUCIOTE — MOHOMEDBI OenkoB. He3ameHnMble U 3aMEeHUMBIe
aMUHOKHCIIOTbI. AMMHOKHCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OSJIKOBOW MOJIEKYJIbI (IIEpBUYHASL, BTOPUYHAS,
TPETUYHAsl U YETBEPTUYHAS CTPYKTypa). XUMHUUECKHE CBONCTBA OeKkoB. bruonornyeckue GyHKIMH OEIIKOB.

depmeHTHl — OMoNornyeckue karanusatopbl. CTpoeHue ¢depMeHTa: aKTUBHBIM IEHTp, CyOcTpaTHas
cnenupuunocts. Kopepmentsl. Buramunpl. Otinnuus GepMeHTOB OT HEOPraHUUECKUX KaTalu3aTopoB.

VYrneBonbl: MOHOCaxapuabl (TJIIOK03a, prbo3a U JIe30KcHpru003a), aucaxapuabl (caxaposa, JakTo3a) U
noJiucaxapubl (Kpaxmail, INIMKOTEH, 11eJUTioN03a). bruonornueckue GpyHKIUU yIieBo0B.

Jlunuper:  Tpurmuuepuasl, Qpocdomunuael, crepouasl. ['mapodpunbHO-THAPOGOOHBIE  CBOWCTBA.
buonornueckue pynxnuu nunuaos. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIHJIOB KaK UCTOYHUKOB HEPTUH.

Hyxneunosbie kucnorsl: JIHK nu PHK. Hykneoruasl — MOHOMEpBl HyKJIE€MHOBBIX KHCIOT. CTpoeHHE U
¢yukuuu IHK. Crpoenne un pynkunn PHK. Bunet PHK. AT®: crpoenue u ¢pyHKIum.

[MuTonorus — Hayka o kietke. KnetouHnas teopust — npumep B3auMoJeiCcTBHS Hiel U (akToB B HAyYHOM
Mo3HaHUHU. MeTobl N3yUeHUs KIETKH.

Kierka kak menoctHas xuBasi cucrema. OOIue nMpu3HAKU KIETOK: 3aMKHYyTash HapyXHash MeMOpaHa,
monekyasl JIHK kak renetnyeckuil anmapar, cuctema cuHTe3a Oelka.

Tunbsl KJIETOK: 3yKapHOTHYecKass M Ipokapuoruueckas. OcOOEHHOCTH CTPOEHHUS NMPOKAPHOTUUECKON
kinetku. Kierounas crenka Oakrepuil. CrpoeHHe »HyKapuOTHYECKOW KJIeTKH. (OCHOBHBIE OTIUYUS
PacTUTEIbHOU, )KUBOTHOW U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, X QyHKIMU. [lna3marnueckas
MeMOpaHa, e€ cBoiicTBa u ¢yHkuuu. [{uronnasma u e€ opranounpl. OnHOMEeMOpaHHbIE OPTaHOUIbI KIETKU:
OIIC, anmapar Tonpmxu, au3ocoMsbl. [lomyaBTOHOMHBIE OpPraHOWABI KIETKU: MHUTOXOHJPUHU, IJIACTHU]IBI.
[Ipoucxoxkaenre MUTOXOHApUI U Tuactui. Bunel nminactun. HememOpanHble opraHOU/Ibl KJIETKU: PUOOCOMBI,
KJIETOYHBIN LIEHTP, LIEHTPUOJIH, PECHUYKH, KI'YTUKUA. DYHKIINN OpraHOUOB KJIETKU. BrirtoueHus.

SAnpo — perynastopHblii eHTp kieTku. CTpoeHue sizpa: sjaepHas o00JI0ouKa, Kapuoria3Ma, XpOMaTHH,
SIPBIIKO. XPOMOCOMBI.

TpaHCHOPT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toprpetsr: A. Jlesenryk, P. I'yx, T. lllBann, M. Ilneinen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
Yunkusnce, P. ®panxnun, K. M. bap.



Huarpammsl: «Pacnpenenenne XUMHYECKHMX 3JEMEHTOB B HEXUBOM mpupone», «Pacnpenenenue
XUMHUYECKHUX AJIEMEHTOB B KUBOU MPUPOJIEN.

Tabmunel u cxembl: «lleprognueckas TabauIa XUMUYECKUX EMEHTOBY, « CTpOCHHE MOJIEKYIIBI BOJIBIY,
«buocunres Oenka», «CtpoeHue Monekynbl Oenka», «CrpoeHue depmeHta», «HykIeHMHOBBIE KHCIOTHI.
JTHK», «Ctpoenune monekyinsl AT®», «CTpoeHne 3yKapuoTudeckon KieTkn», «CTpoeHne sKMBOTHON KIIETKN»,
«CTpoeHne pacTUTENbHON KiIeTKn», «CTpoeHue NpOKapUOTHUECKON KIeTkw», «CTpoeHHue sjpa KIETKH»,
«YrieBonbsly, «JInmmmaeny.

OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpyIOBaHWE [Jisi MPOBEACHHUS HAONIONECHUN, W3MEPECHHH,
SKCIEPUMEHTOB, MUKPOMPEIapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEpUaTbHBIX KJIETOK.

JlabopaTopHble U MpaKTU4YecKne padoThi:

Jlabopatopuasi padora Ne 1. «M3ydyeHue KaTraJiuTUYECKON aKTHBHOCTH (PEPMEHTOB (HA TpUMEpPE
aMUJIa3bl WIK KaTasia3bl)y.

Jlabopatopuasi pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHM, JKMBOTHBIX M OaKTepuUi MOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpenapaTax U UX OMHCAHHUE».

Tema 4. ’KuzHenesiTeIbHOCTH KJIETKH.

OOmMeH BemiecTB, WIM MeTaboIM3M. AccUMWIALMA (TUIACTUYECKUIT OOMEH) M JUCCUMMJISALUS
(oHEepreTYecKkuii 0OMEH) — JB€ CTOPOHBI E€AMHOTO Tpoliecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUS
BELIECTB ¥ SHEPTUU B IOHUMaHUU MeTaboJIn3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(dHBIN U rereporpodHbiii. Ponb ¢epMeHTOB B OOMEHE BELIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunre3. CperoBas M TeMHOBas (as3bl (orocuHTe3a. Peaknum Qorocunresa. DPPexkTUBHOCTDH
¢orocunTe3a. 3HaueHue (QoTOCHHTE3a AJIs KU3HU Ha 3emue. BiusHue ycioBuit cpenbl Ha (OTOCHUHTE3 U
CHOCOOBI OBBIIIEHHSI €70 IPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoIIKe OaKTepuu. 3HaueHUe XeMOCHHTE3a JUIsl )KU3HM Ha 3eMJIe.

DHepreTuueckuii 0OMeH B KiieTke. Paciieruienne BeuecTs, BbIJICICHNE U aKKyMYIMPOBaHUE SHEPTHH B
KJIeTKe. DTanbl sHepreTuyeckoro ooMena. Imukonus. bpoxxenue u ero Buabl. KucnopoaHoe oxucienue, win
KJeTouHoe abixanue. OxucnurenbHoe pochopunupoBanue. ¢G(HeKTUBHOCTh SFHEPTETUYECKOI0 OOMEHa.

Peakuun marpuyHoro cunresa. [enernueckas unpopmanus u JIHK. Peanuszanus renetnueckoit
uHpopMaluu B KieTke. [eHeTHueckuil kox M ero cpoicTBa. TpaHckpunuus — marpuusbiii cunte3 PHK.
Tpancnsauus — OuocuHTe3 Oenka. Otanbl TpaHcisuuu. KomupoBanue amuHokucior. Pons pubocom B
OuocuHTe3e Oenka.

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpeitus BupycoB (. WM. HWBanoBckuit).
Oco0OeHHOCTH CTPOEHHUS U KU3HEHHOro LMKJIa BUpPYcoB. bakrepuodaru. bonesnu pacteHuii, KUBOTHBIX U
4eJloBeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynopeduumra uyenoseka (BUY) — BoszOymutens CIIN/da.
OOpartHast TpaHCKpUILIMS, peBepTa3za u uHrerpasa. [Ipodunakruka pacnpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpaumnu:

[Toprpetsr: H. K. Konsros, 1. Y. MBanosckui, K. A. Tumupsses.

Tabmunel u cxembl: «Tumnbl nutanusy, «Metabomusm», «MUTOXOHIAPUSY, « DHEPTETUUECKUI 0OMEHY,
«Xnopormnact», «®Dotocunres», «Crpoenne JHK», «Ctpoenue u ¢yHKImoHMpoBaHUE TeHa», «CUHTE3
Oenkay, «l'eneTnueckuit kom», «Bupyco», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nuka Bupyca CI1/la,
Oaxtepuodaray, «Pernukanus JJHK».

Ob6opynoBanue: Mmozaenu-anmaukauuun «Yasoenne JHK wu Tpanckpunuums», «buocunres Oenkay,
«CtpoeHue KiIeTkn», moaens cTpykryps! JJHK.

Tema 5. PazmHoXeHue U HHAMBHUAYAJbHOE Pa3BUTHE OPraHNU3MOB.

Knetounslii 1uki, Win >KM3HEHHBIN LMK KiIeTku. MHTepdaza u muto3. [Ipouecchl, mporekaromue B
untepdaze. Permkanus — peakuus marpuanoro cunresa JJHK. Crpoenne xpomocom. XpomMocomHblii HabOp
— KapuoTumn. [IUIIONAHBIN M TaluIouAHbI XpOMOCOMHBIE Habopbl. XpoMmaTtubl. L{uTomornueckue OCHOBBI
Pa3MHOXEHHS U HHAUBUAYAIbHOTO Pa3BUTHSI OPraHU3MOB.

Henenune knerku — muto3. Craguu murtosa. [Ipouecchl, npoucxondiue Ha pa3HbIX CTAIUAX MHUTO3A.
buonornyeckuil cMbICI MUTO3A.

[IporpamMmmupyemasi TuGeIb KJIETKU — alloNTo3.

®opMbl pa3sMHOXKEHHS OpraHU3MOB: Oecrioyioe W 1mosioBoe. Buibl 0ecronoro pasMHOXKEHUS: JEJICHHE
HaJBOE, IIOYKOBAaHWE OJHO- M MHOTOKJETOYHBIX, CIIOPOOOpa30BaHUE, BEreTATUBHOE pPa3MHOKEHUE.
HckyccTBeHHOE KJIOHUPOBAHUE OPTaHU3MOB, €r0 3HAUYEHHUE JUISl CENIEKIINU.

[TonoBoe pa3MHOXEHHE, €r0 OTIUYHS OT OECIOIIOTO.

Meiio3. Cramuu meriosa. Ilpormeccel, mpoucxomsiie Ha craausx Meinosa. [loBenenue xpomocoMm B
Mmeno3e. KpoccnHrosep. bronornyeckuii cMbICI M 3Ha4EHHE Meo3a.



['amerorene3 — nponecc 00pa3oBaHuUs MOJIOBBIX KIETOK y KUBOTHBIX. [107I0BbBIE JKene3bl: CEMEHHUKU U
suaHuKU. OOpa30BaHUE W Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIiepMaTo30U/I, SIMIIEKIIETKA) — CIIepMaToOreHe3
1 oBoreHe3. OCOOEHHOCTH CTPOECHMS SIMIIEKIIETOK U criepMaro3onoB. OmnogoTBopenue. [lapreHorenes.

NunuBunyanpHOoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BuTHE (dMOpHOreHe3). Tambl
SMOpPHOHAILHOTO Pa3BUTHSA y TO3BOHOYHBIX JKMBOTHBIX: JApOOJI€HHE, TacTpyldllus, OpraHOreHEs3.
[TocTamOpuoHansHOE pa3zButre. TUIBI MOCTIMOPHUOHAIBLHOTO Pa3BUTHUSA: MPSIMOE, HEMPAMOE (JIMYMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BHI3BIBATh BPOXKIAEHHBIE YPOICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHE CEMEHH, CTaluU Pa3BUTHSL.

JdemoHcTpaumnu:

Tabmunel 1 cxembl: «D@OPMBI pa3MHOXKEHHUS OPTraHU3MOBY, «JIBOMHOE OIUIOAOTBOPEHHUE Y IIBETKOBBIX
pacteHuit», «BererarnBHOe pa3sMHOXKEHHE pacTeHUi», «Jlemenue kimetku Oaxtepuit», «CTPOCHHE MOJIOBBIX
KJIETOK», «CTpoeHne XxpoMocoMbly, «Kierounsrit ukimy», «Permxkarus [JHK», «Mutos3y, «Meiiosy, «IIpsmoe
U HempsMoe pa3BUTHE», «['aMeToreHe3 y MIeKOMUTAIOUIMX U YeaoBeKka», « OCHOBHBIE CTaAMM OHTOT€HE3ay.

O6opynoBaHue: MHKPOCKOI, MHKpompenapaThl «CrepMaTro30usl MIICKOMUTAIOIIETO», «SIiIekieTka
MIiIeKonuTaromero», «Kapruokunes B KieTKax KOpellka JyKa», MarHUTHas MoJeNb-alIuluKanus «/lenenue
kietku», monens JIHK, Mmonens metadazHnoit XpoMOCOMBI.

JlabopaTopHble U MpaKkTU4YecKue padoThbi:

Jlabopatopnasi pa6ora Ne 3. «HaGmtomenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlabopatopnas pabota Ne 4. «3yueHne cTpoeHUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENaparax.

Tema 6. HaciieicTBeHHOCTh M MK3MEHYMBOCTH OPraHU3MOB.

[Ipenver u 3amaum reHetuku. Mcropust pasButus reHetuxku. Ponb nuromoruum U 3MOpPHONOTHM B
CTaHOBJICHUH T'€HeTHKHU. BKilag poccuiickux U 3apyOeKHbIX YUEHBIX B pa3BUTHE T'€HETUKU. MeToIbl TEHETUKHU
(ruOpUIOIOTUYECKUH, IUTOTEHETUYECKUN, MOJIEKYJIIpHO-TeHeTHYeCKUii). OCHOBHBIE T€HETUUECKHE MOHSTHS.
I'eneTnueckas CUMBOJIMKA, UCIIONb3yeMasi B CXeMaX CKpEIINBaHUM.

3aKOHOMEPHOCTH HAcCJIeIOBaHUs MPU3HAKOB, YycTaHoBleHHble [. Mengenem. MonoruOpuaHoe
CKpelIuBaHue. 3akoH eauHooOpasusi THOpUIIOB TEepBOro mokojieHus. [IpaBuiio noMUHUpOBaHMS. 3aKOH
paciuernienust npu3HakoB. ['unoresa unctorel ramer. [lonHoOe U HEMOTHOE TOMUHUPOBAHUE.

JlurnbpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOIO HaclieZloBaHUs TpHU3HAKoB. lluTorenermueckue
OCHOBBI JUTHOPHUIHOTO CKpELIMBaHUS. AHalIM3Upylollee cKpeluBaHue. Vcnonap3oBaHHe aHAIW3HPYIOIIETO
CKpEeIlMBaHus AJis ONpe/ieJICHUs] TEHOTUIIA OCOOH.

CuerieHHOe HacienoBaHue mpu3HakoB. PaGora T. Moprana mo CHEMJIEHHOMY HAacJeIOBaHUIO TE€HOB.
Hapymienue cuernuienns TeHOB B pe3yJibTaTe KPOCCHUHIOBEpA.

XpoMOCOMHasi TEOpHs HACIEACTBEHHOCTH. [ eHeThuecKue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpeeeHre 1osia. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. [ OMOramMeTHble
U TeTeporaMeTHble opranu3Mel. HacinenoBanue npu3HakoB, CLEIUIEHHBIX C ITOJIOM.

W3meHunBocTh. BuIbl HM3MEHYMBOCTHM: HEHACJIEICTBEHHass M HacieACTBeHHas. Ponb cpeabl B
HEHACJIEJICTBEHHON U3MEHYMBOCTH. XapaKTEpUCTHKA MOAU(PUKAIIMOHHON U3MEHUYUBOCTH. BaprannoHHbIi psij
U BapuanuoHHas KpuBas. Hopma peakuuu npusHaka. KonuuecTBeHHblE M Kaue€CTBEHHBIE NPU3HAKU U HUX
HopMa peakuuu. CBoicTBa MOAU(PUKAIIMOHHON H3MEHYUBOCTH.

HacneactBennasi, wiM reHOTUNUYECKasi, U3MEHYMBOCTh. KoMOWHATHMBHAs W3MEHYMBOCTH. Melo3 u
MIOJIOBOM MPOLIECC — OCHOBa KOMOMHATHBHON M3MEHUYMBOCTU. MyTannoHHas usMeHunBocTh. Kiaccuduxanus
MyTalMii: TeHHbIE, XPOMOCOMHBIE, TeHOMHBIE. YacToTa U MpuYuHbBl MyTanuil. MyrareHHble (akTopbl. 3aKOH
TOMOJIOTHYECKHX PSAZIOB B HacleACTBEHHOW n3MeHunBocty H. Y. BaBuiiosa.

BHesiiepHast HacaeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetruka yenoseka. Kapuotun yenoBeka. OCHOBHBbIE METOJbl T€HETHUKU YE€JIOBEKA: T'€HEaIOrHuecKuil,
ONMM3HEIOBBIA,  IIMTOTCHETHUYECKUH,  OWOXMMHUYECKUH,  MOJICKYISIpHO-TeHeTHUeCcKuid.  COBpEeMEHHOE
oTpesieJIeHNe TeHOTHUIA: MOJTHOT€HOMHOE CEKBEHUPOBAaHNE, TEHOTUITMPOBAHUE, B TOM yucie ¢ noMopto [11[P-
aHann3za. HacnencrtBeHHble 3a0oneBaHMs YeNOBEKAa: TeHHbIEe OOJEe3HH, OOJEe3HM C HaCIEICTBEHHOU
MIPEIPACTIONIOKEHHOCTbIO, XPOMOCOMHBIE Oone3Hu. Comarnyeckue U reHepaTtuBHble MyTanuu. CTBOJIOBBIE
kieTkd. [IpuHnunsl 370poBoro oOpasza KU3HU, JUArHOCTHKH, NMPOQPUIAKTUKM U JIEYEHUS TEHEeTHYECKUX
Oone3Heil. Mennko-reHeTHYeckoe KOHCYIbTHPOBaHUE. 3HAYEHNE MEAUIIMHCKON M€HETUKH B IIPEJOTBPAIleHUN
U JICYEHUH T€HETUYECKUX 3a00JIeBaHU YeIOBeKa.

JdemoHcTpaumnu:

[Toptpersr: I. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H. .
Baswuiios.

Tabmuubl u cxembl: «MOHOTMOPHUIHOE CKpEUIMBAaHHME M €ro LUTOTeHETHYeCKas OCHOBa», «3aKOH
pacIlerIeHus] U €ro IIUTOI€HEeTHYeCKasi OCHOBa», «3aKOH YHCTOTHI rameT», «JlurndpuaHoe CKpelirBaHue,



«lluTonornyeckre OCHOBBI AUTHUOPUIHOTO CKpEIIMBaHUs», «Meio3y, «B3aumonencTBrie anieibHBIX TEHOBY,
«l'eHeTnueckre KapThl pacTEeHUll, XUBOTHBIX M 4YeloBeka», «leHeTuka mona», «3aKOHOMEPHOCTU
HACJIEIOBAHUS, CLEIUIEHHOTO C TojoM», «KapuoTumbl yenoBeka M KUBOTHBIX», «BuIbl M3MEHUYMBOCTH,
«MomudukanmonHas Hu3MeHUMBOCTh», «HacnenoBanue pesyc-paxkrtopa», «leHeTHKa Tpynm KpoBU»,
«MyTanroHHasi U3MEHUHUBOCTbY.

Ob6opynoBanue: Mozenu-anuIMkanu « MoHorubpuHoe ckperyBanuey», « HemomHoe toMuHUpOBaHKEY,
«uruOpunnoe ckpemuBanue», «llepekpéct xpomocom», MHUKpPOCKON U MHKporpenapar «Jlpo3oduna»
(Hopma, myTanuu (GopMbl KpbUIbEB U OKPACKH Tena), repdapuii «[opox nmoceBHOI».

JlabopaTopHble U MpaKTU4YecKne padoThl:

Jlabopatopnast padota Ne 5. «3yuenue pe3ynbTaToB MOHOTUOPUAHOTO U TUTHOPUTHOTO CKPEIIMBAHMS
y 1p030(UIIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

Jlabopatopnass pabora Ne 6. «UM3yuenue wmoaudUKAIIMOHHOW W3MEHYMBOCTH, IOCTPOCHUE
BAapUALMOHHOTO psJla U BAPUALMOHHON KPUBOW».

Jlaboparopnas pabora Ne 7. « AHanu3 MyTauuil y Jpo30¢puiibl Ha TOTOBBIX MUKpPOIpENaparax».

[IpaxTrueckas padora Ne 2. «CocTaBiieHrEe U aHATIU3 POAOCIOBHBIX YEIOBEKay.

Tema 7. Cenexkuusi opranusMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenekiusi Kak Hayka W MPOIIECC. 3apOXKICHUE CeleKIunu u qoMmectukanus. Yuenue H. M. BaBuiiosa o
LEHTPaX MPOUCXOXKICHUSI U MHOT0OOpa3usi KyJAbTYpHBIX pacTeHuil. LIeHTpbl mpoucXoXKAeHHs AOMAIIHUX
XKUBOTHBIX. COpT, MOpOAA, HITAMM.

CoBpeMeHHbIE METO/BI CEeNEeKIMH. MacCcoBblii U MHIMBUIYaJbHBIH OTOOpPHI B CENEKUUU PACTEHUU U
KHUBOTHBIX. OIleHKa 3KcTepbepa. bIM3KOpPOACTBEHHOE CKpelllMBaHWe — UWHOpuAuHr. Yucras auHUS.
CkpeuBanve 4MCTBIX JUHMHA. [ereposuc, wnam rtubpupHas cuina. HepoacTBEeHHOE CKpelMBaHUE —
aytOpuaunr. OtpanéHHas rtuOpunmzanusd u  e€ ycnexu. VICKyCCTBEHHBI MyTareHes M IOJIy4eHHe
MOJUIUIONAOB. JIOCTHKEHUS CENEKIIUN paCTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak orpacib Mpou3BOACTBa. [eHHass MH)KeHepus. DTambl CO3AaHUS PEKOMOMHAHTHOM
JAHK wu TpaHcrennbix opranu3moB. Knerounas wunxkeHepus. KieTounbele KyiabTypbl. MHKpPOKIOHAJIBHOE
pa3MHOXeHHe pacTteHuil. KioHHMpoBaHHME BBICOKOIPOAYKTUBHBIX CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.
Okonornyeckue u atndeckue npodaemsl. MO — renetndecku Moau(pUIMPOBAHHbIE OPTraHU3MBI.

JleMoHCTpanuu:

[Toprpetsr: H. U. BaBunos, 1. B. Muuypus, I /{. Kapneuenko, M. ®@. lBaHOB.

Tabmuubl U cxembl: KapTa «LIeHTpbl NPOUCXOXKAECHHS M MHOrooOpaszus KyJIbTYpHBIX PacTEHHID,
«Ilopoab! ToMalHUX KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHHi», «OtaanénHas rudpuauzanus», «PadoTsl
akagemuka M. ®. HMBanoBa», «llomumnomausi», «OObekThl OnoTexHONOTHM», «KieTounsle KymnbTypel U
KIIOHMpOBaHHE», « KOHCTpyHpoBaHue U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJSKM IJIOJIOB U KOPHEIUIONOB JAMKMX (OpM M KYJIBTYPHBIX COPTOB pacTEHH,
repOapuit «CeabCKOX03sICTBEHHBIE PACTCHUSD.

JlabopaTopHble U MpaKkTU4YecKue padoThbi:

Okckypeust « OCHOBHBIE METOJbI U TOCTHIKEHUS CENEKIUU PAaCTEHUI M )KMBOTHBIX (HAa CEJNEKIHOHHYIO
CTaHIIMIO, IUIEMEHHYI (epMy, COPTOMCIBITATEIbHBIH YYacTOK, B TEIUIMYHOE XO3sICTBO, J1ab0OpaTopuio
arpoyHMBEpPCUTETA UM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBosIOLIMOHHASA OMOJIOTHS.

[IpennochlIKi BO3HWKHOBEHHUSI HBOJIIOLMOHHOW TEOpUHU. OBOJIOIMOHHAS TEOpUs U €€ MEcCTo B
Oouonoruy. BnusiHue 3BONIOIMOHHON TEOpUU HA pa3BUTHE OMOJIOTHH U JPYTUX HayK.

CunerenbctBa 3Bomonuu. IlaseoHTonornyeckue: MOCHEAOBAaTEIbHOCTh MOSIBICHUS BHJIOB B
MaJIEOHTOJIOTMYECKOH JIeTonucH, nepexoHbie Gpopmbl. buoreorpadguueckue: cXoAcTBO U pazinyue QayH U
(b10p MaTepuKOB U OCTPOBOB.

OMOpHOIIOrHYECKHEe: CXOACTBA M Pa3JINYMsl SMOPHOHOB Pa3HbIX BUAOB MO3BOHOYHBIX. CpaBHUTENIBHO-
aHaTOMHUYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBbIE, pPYJIMMEHTapHbIE OpraHbl, araBU3Mbl. MoNeKynsapHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHHW3MOB HACJIEZICTBEHHOCTHM M OCHOBHBIX METAa0ONMYECKUX IMyTeH y Bcex
OpPraHHU3MOB.

OpomonronHas Tteopust Y. JlapBuHa. Ilpennocbuiku BO3HMKHOBEHUS AapBUHH3MA. JIBMXKYIIHE CHIIBI
ABOJIIOLIMHU BUIOB 110 [lapBHHY (M30BITOUHOE Pa3sMHOXKEHHUE MPU OIPAHUYEHHOCTH PECYPCOB, HEOIpeeIEHHAs
M3MEHYMBOCTb, OOpH0Oa 3a CyIlIeCTBOBAaHUE, €CTECTBEHHBII 0TOOD).

Cunrernueckas Teopus sBoonnu (CTI) 1 €€ 0CHOBHBIE MOTOXKEHUS.

Muxkposomtonus. [Tomymsinys kak eTMHUIA BUIa U BOJTIOLUH.



JBrokymue cuiibl ((PakTophl) SBONIOIUMU BUOB B TIpUpoae. MyTaIllMOHHBIA TPOIIECC ¥ KOMOMHATUBHAS
M3MEHYUBOCTD. [lomynanroHHbIe BOJIHBI U Apeii¢ reHoB. M3omasamus 1 Murpanms.

EctecTBeHHBIN 0TOOP — HanpaBisoUMi GpakTop 3BosoLMHA. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocobaeHHOCTh OpraHu3MOB Kak pe3yapTar sBoiouuu. [Ipumepsl npucnocoOneHuit y
opraHu3MoB. ApoMopd03bl U HAHO0AANITAIIUH.

Bun u BumooOpazoBanue. Kpurepuu Buma. OcHOBHbIE (OpMBI BHI000pa30oBaHUs: Treorpaguieckoe,
9KOJIOTMYECKOE.

Maxkpossomonus. @opMbl 3BONIIOLMU: (puUeTHUECKasl, TUBEPreHTHAs, KOHBEPreHTHasl, NapajulebHasl.
Heob6parumocTs 3BOMIOINN.

[IpoucxoxkaeHre OT HecNeUMaIu3upoBaHHBIX mpenkoB. [Iporpeccupyromas — crnenuagn3anus.
AlanTUBHAS pagdaIusl.

JdemoHcTpaumnu:

[Moprpersr: K. Jlunneit, XK. b. Jlamapk, Y. dapBun, B. O. Kosanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. CeBepiios.

Tabmuubr U cxembl: «Pa3BuUTHE OpraHmdyeckoro Mupa Ha 3emie», «3apoibllid I03BOHOYHBIX
KUBOTHBIX», «Apxeontepukc», «PopMbl OopbObI 3a cymecTBoBaHHe», «EcTrecTBeHHBIM 0TOODY,
«MHoroo6paszue copToB pacTeHui», «MHoOroodpasue mopon >KUBOTHBIX», «llomymsauumn», «MyTtairoHHas
U3MEHYUBOCTB», «ApoMopdosby, «Mnumoanantamum», «OOmas nereHepauus», «JIBuxyime cuisl
somoruny, «Kapra-cxema wmapmipyra mnyrtemectsus Y. JlapBuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucmnocobieHHOCTh OpTaHU3MOBY, «l'eorpaduueckoe BHJ1000pa30BaHUE, «IKOJIOTUUYECKOE
BHUJI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU THIAMH OKpAackd, HabOp IJIOJOB U CEMSH,
kojutekust «lIpuMepsl 3alIUTHBIX HPUCTIOCOONEHUNH Yy KMBOTHBIX», Mozelb «OCHOBHBIE HalpaBiICHUS
ABOJIIOLIUNY, 00BEMHAs MozieNb «CTpOEHHE TOJI0BHOTO MO3Ta ITO3BOHOUHBIX).

buoreorpapuyeckas kapra Mupa, KouleKiusi «POpMbl COXPaHHOCTH HCKOIIAEMBIX >KMBOTHBIX H
pacTteHuii», moaenpb anmuukanus «llepekpéct xpomocom», BilaxHble npenaparsl «Pa3BuTHe HaceKkoMOro»,
«PazBuTHe narymkuny, MUKporpenapar «pozoduna» (Hopma, MyTanuu GOpMbI KPBUIBEB U OKPACKU TEJa).

JlabopaTopHble U MpaKTU4YecKue padoThbl:

Jlaboparopnas pabora Ne 1. «CpaBHeHuE BUA0B 110 MOP(POIOTrHUIECKOMY KPUTEPUIO».

Jlabopatopnasi padora Ne 2. «Omnucanue NPUCIIOCOOIEHHOCTH OpraHu3Ma W €€ OTHOCUTEITHLHOTO
XapakTepay.

Tema 2. Bo3HNKHOBeHMe M pa3BUTHeE KU3HH Ha 3emue.

JloHay4Hble TPEACTABICHUS O 3apOXACHUU KHU3HU. HayuHble rumoTe3bl BOSHMKHOBEHHS XH3HU Ha
3emsie: abroreHe3 M maHcrnepMmus. XUMHUYECKas 3BOJIOLNA. AOMOTeHHBIH CUHTE3 OpraHMYECKUX BELIECTB U3
HEOPraHMYECKUX. OKCIIEPUMEHTAIIbHOE MOATBEP)KICHUE XHUMUYECKOW dBomonuu. HavanbHble 53Tanbl
o6uonornueckoit sBomonuu. I'unoreza PHK-mupa. ®opmupoBanue MmeMOpaHHBIX CTPYKTYp M BOSHHMKHOBEHHE
npoTtokyieTkU. [lepBbie KaeTku 1 ux 3Bontoius. @opMUPOBaHNE OCHOBHBIX I'PYMIT )KUBBIX OPIraHU3MOB.

PazButne xu3HM Ha 3emiie 1o spaMm W mnepuopam. Karapxeit. Apxelckas W TpOTEpO30MCKast JPHI.
[laneosoiickass o2pa u e€ TmepuoAbl: KEeMOpPUHCKUN, OPIOBUKCKUN, CUIYpPUICKUHN, JEBOHCKHII,
KaMEHHOYTOJIBHBIN, IEPMCKHUI.

Me3so30licKast apa U €€ Nepruobl: TPUACOBBIN, FOPCKHI, METOBOA.

Kaitno3zolickast 3pa u €€ nepuobl: najieoreHOBbI, HEOTEHOBBIN, aHTPOIIOTE€HOBBIH.

XapakTepucTHKa KJIMMara 1 reojorndeckux nporeccoB. OCHOBHBIE 3Tallbl BOIIOIUHN PACTUTEIBHOTO U
KUBOTHOTO MUpa. ApoMop(o3bl Yy pacTeHHI U KUBOTHBIX. [losiBIIEHNE, paclBET U BEIMUPAHUE TPYII HKUBBIX
OpPraHHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpakeHue HBOJOUMU. OCHOBHBIE CHCTEMaTHYECKHE TPYIIIbI
OpPraHHU3MOB.

OBoyoNMsT  YeloBeKa. AHTpPOIONOTUsl Kak Hayka. Pa3BuThe MpeAcTaBIeHUM O MNPOUCXOXKACHUU
yenoBeka. Meroapl u3ydeHuss aHTponoreHe3a. CXoAcTBa M pa3iauuus 4YeJOBEKa M JKUBOTHBIX.
Cucremarnyeckoe MoyIoKeHNE YeI0BeKa.

JBmxymiue cuibl (paxTopsl) aHTponorenesa. HacienctBeHHasi H3MEHYUBOCTh U €CTECTBEHHBIM 0TOOP.
OO011ecTBEHHBIN 00pa3 KU3HU, U3TOTOBICHNUE OPYAUN TPY/a, MBIIJIEHUE, PEUb.

OcHOBHbBIE CTaJUM W BETBU OHBOJIOLMU YEJIOBEKA: aBCTpaJonuTekH, YenoBek ymenblid, Yenosek
npsAaMoxoauui, YenoBek HeaHAepTalbCKUM, YenoBek pasyMmHbIM. Haxonku MCKOMaeMpIX OCTATKOB, BpeMs
CYILIECTBOBaHMUS, 00JIACTh PACIIPOCTPAHEHHSI, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacsl. OCHOBHBIE OOJBILINE PAchl: €BpPOIEOUIHAs (€Bpa3uiicKas), HErpo-aBCTpaIOouIHas
(3xBaropuaIbHasi), MOHTOJIOUIHAS (a3MaTCKO-aMepUKaHCKasi). YepThl mpHUCIOCOOIEHHOCTH MpeCTaBUTENeH
YeJIOBEUECKHX Pac K yCIOBUSAM cyliecTBoBaHMs. EqnHcTBO uenoBeueckux pac. Kpuruka pacusma.



JdemoHcTpaumnu:

[Toprpetsr: @. Penu, JI. [Tactep, A. Y. Onapun, C. Mumnep, I. FOpu, Y. lapsuH.

Tabmuuel u cxembl: «Bo3nukHoBeHne CollHEUHOUM cucTeMbl», «Pa3BUTHE OpraHWYECKOTO MHUpPay,
«PacturenbHast knetka», «KuBoTHas kierka», «lIpokapuornyeckas kieTka», «CoBpeMeHHas CcUCTeMa
OpraHuyeckoro wmupa», «CpaBHEHHE AaHATOMHUYECKUX YEpT CTPOEHHUS 4YeIOBEKa M 4YeJI0BEeKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MecCTa MaJICOHTOJIOTUYECKUX HAXOIOK TMPEAKOB COBPEMEHHOIO 4YEJIOBEKay,
«/lpeBHelmme mronny», «/pesHue monn», «IlepBble COBpeMEHHBIE JIIOAN», «HenoBeuecKkue pacsh».

Ob6opynoBanue: mymspku  «l[Ipoucxoxkaenue denmoBeka» (OIOCTBI aBCTPAJOMUTEKA, MUTEKAHTPOTIA,
HeaHJepTaiblla, KPOMAaHbOHIIA), CIENKH WIH H300pa)KeHHsS KaMEHHBIX OpYIuUd NEepBOOBITHOIO YeJOBEKa
(xamMHHM-yomIEepsl, pyOmia, ckpebna), reoxpoHoJoruueckas Tabnuma, Koyekuus «@PopMbl COXpPaHHOCTU
HCKOTIAa€MBbIX KUBOTHBIX U PACTECHHID.

JlabopaTopHble U MpaKkTU4YecKne padoThbi:

[Ipaktuueckas padora Ne 1. «M3yueHune uckomaemMbIx OCTAaTKOB PACTEHUHN U )KUBOTHBIX B KOJUICKITUSIX).

DKcKypcHsl «DBONIOIUS OPraHUYECKOro Mupa Ha 3eMsie» (B €CTeCTBEHHO-HAYYHBINM UIIN KpaeBeIueCKui
My3ei).

Tema 3. OpranusmMsbl U OKpY:Kamoas cpeaa.

Okojorusi Kak HaykKa. 3aJaud W pas3feibl SKOJOTUU. MeToApl HSKOJOTHYECKUX HCCIIEeIOBAHUM.
DKOJIOTNHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 00MTaHNsI OPraHU3MOB: BOJHAsI, HA36MHO-BO3/1yIlIHas, IOYBEHHAsI, BHyTPUOPraHU3MEHHasl.

Oxonoruueckue pakroprl. Knaccudukamus skogorudeckux (pakTopoB: aOUOTHYECKUE, OMOTHUYECKUE U
aHTpONOreHHbIE. /{eficTBHE SKOIOTHYECKUX (PAaKTOPOB Ha OPraHU3MBbI.

Abuornyeckne (akTOphel: CBET, TeMmIeparypa, BIaXHOCTh. Dotonepuoausm. I[Ipucnocobnenus
OpPraHMU3MOB K JIEHCTBUIO aOMOTHYECKHNX (PaKTOpOB. bruonoruueckue puTMsl.

buortnueckue axtopsl. Buasl 6MOTHUECKUX B3aMMOAECHCTBUNA: KOHKYPEHIHS, XUIITHUYECTBO, CUMOHNO3
u ero ¢gopmsl. [lapazutusM, koomepamus, MyTyajlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HaXJIEOHHMYECTBO).
AMeHcanu3Mm, HeWTpain3M. 3Ha4eHHEe OMOTMYECKUX B3aUMOJCHCTBHI ISl CyIIECTBOBAaHUS OpPraHU3MOB B
MPUPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKUE XapaKTePUCTUKH momyasiuuud. OCHOBHBIE IOKa3aTeld MOMYISLUUU: YHUCIEHHOCTD,
IUIOTHOCTh, POKIAEMOCTb, CMEpPTHOCTb, MPUPOCT, MHUrpauus. J[MHaMHUKa YHUCICHHOCTU MOMYJISIUH U €€
perynasuus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonbar, K. @. Pynse, O. ['ekkens.

Tabmuuet u  cxembl: kapta «[lpupomnsie 30HBI 3emin», «Cpenbl OOWUTaHUS OPTAHU3MOBY,
«Dotonepuonuzmy», «llomyasun», «3aKOHOMEPHOCTH pOCTa YMCICHHOCTH MOMYISIUM UHQPY30pHH-
Tyenpkny, «Ilummessie nenm».

JlabopaTopHble U MpaKkTU4YecKue padoThbi:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH PaCTEHUHN U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabota Ne 4. «BnusiHue cBeta Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[IpaxTrueckas padota Ne 2. «Ilogcy€T NI0THOCTH MOMYNSIIMKA Pa3HbIX BUAOB PACTEHUI.

Tema 4. CoolGmiecTBa M 3K0JIOrHYeCKHE CHCTEMBI.

CoobmiectBo opranu3smMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHAOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuienas). Buasi-nomuHanTel. CBS3U B OMOLIEHO3€.

Dkonornyeckue cucteMsl (3kocucteMsl). [lonsTue 06 sxocucreMe u OuoreoleHo3e. OyHKIMOHATBHBIE
KOMITOHEHTBI 3KOCUCTEMBI: NMPOYLIEHThI, KOHCYMEHTBI, peayLeHThl. KpyroBopoT BelecTB U MOTOK SHEPTHH B
skocucteme. Tpoduueckue (MuieBsie) YpoBHU dKOCUCTEMBI. [lumieBsie 1ienu u cetu. OCHOBHBIE MOKa3aTeNN
SKOCHCTEMBI: OuoMacca, MPOAYKIHSA. DKOJIOTMYECKHE NUPAMUJBL: MPOAYKIMH, YHUCIEHHOCTH, OHMOMACCHI.
CBolicTBa 3KOCUCTEM: YCTOMYMBOCTb, CAMOpEryisLus, pa3BuTtie. Cykueccus.

[IpuponHbie 3KOCUCTEMBI. DKOCHUCTEMBI 03€p U peK. DKOCHCTEMa XBOMHOIO MM HIMPOKOIMCTBEHHOTO
jeca.

AHTpPOIIOTeHHBIE SKOCUCTEMBI. ATpOIKOCHCTEMBI. YpOosKkocucTeMbl. bronornueckoe u Xo3siiiCTBEHHOE
3HaYE€HHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpasue kak hakTop ycroiunBoCcTH 3kocucTeM. CoxpaHeHne OMOJIOTMYECKOTO pa3HOoOOpa3us
Ha 3emIie.

VYuenue B. W. Bepnaackoro o 6uocdepe. I'panuiisl, cocras u cTpykrypa ouocdepsl. XKupoe Beuiectso u
ero ¢ynkiuu. OcobeHHoctu Ouochepsl Kak TI00adbHOM HJKOCHCTEMBbl. J[MHaAMHYECKOe paBHOBECHE W
oOpaTHas CcBs3b B Orocdepe.

KpyroBopoTsl BemecTB M OMOT€OXMMHUYECKHE IHKIBI JIEMEHTOB (yriiepoja, a3oTa). 30HAJIBHOCTH
o6unocdepsl. OCHOBHBIE OMOMBI CYIITH.



UYenoseuectBo B Ouocdepe 3emiau. AHTpONOTeHHBbIE U3MEHEHHsT B Ouocdepe. [odampHbIE
9KOJIOTHYECKHUE MPOOIEMBI.

CocymiecTBoBanne mnpupoiasl W 4enoBedecTtBa. CoxpaHeHHME Ouopa3HOOOpa3usi Kak OCHOBA
yctounBocTi Ouocdepsl. OcHOBa palMOHAJIbHOIO YIOPABIEHUS MPUPOIHBIMM pecypcaMH M HUX
ucnosas3zoBanue. JloctrkeHus: OMOIOTUU U OXpaHa MPUPOJIBIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmunel u cxeMmbl: «[lumeBsie enuy, «bUOIEHO3: COCTaB U CTPYKTypay, «IIpupoansie coodIecTBay,
«enu nuranus», «Ikomorudyeckas nupamuaa», «buocdepa u yenoBex», « IKOCUCTEMA IIHUPOKOIUCTBEHHOTO
necay, «JKocucTeMa XBOMHOro Jieca», «brnomnenos Bonoéma», «ArpoueHosy», «lIpuMepHble aHTPONOreHHbIE
BO3IEMCTBUSI Ha NpUPOAY», «BakHelIre NCTOYHUKHU 3arps3HEHUs BO3AyXa U TPYHTOBBIX Boa», «[louBa —
BaXkHeias cocrasistomas onocheps», «Dakropsl nerpaganuu nous», «llapHukoBsiit 3pdexT», «PakTopsl
paZAMoaKTUBHOTO 3arps3HeHust 6uocdeprr», «OOmas crpykrypa ouocheps», «PacnpocTpaHeHue >KU3HU B
ounocdepe», «O30HOBBIN 3KpaH Ouochepr», «KpyroBopor ymiepoma B O6uochepe», «KpyroBopor azora B
MIPUPOJIE.

Ob6opynoBanue:  Mopaenp-anmiaukanuss  «Tunuunele  OuoneHO3bl», repOapuil  «PacTuTenbHble
coobmiectBa», koyekuuu «buonenos», «Bpeaurenn BakHEHIIMX CEIbCKOXO3SHCTBEHHBIX KYJIBTYp»,
repbapuu 1 KOJIJIEKIIMU PAaCTEHUN U JKUBOTHBIX, IPUHAJIEKAIINE K Pa3HBIM 3KOJIOTUYECKUM TPpyIIaM OJHOTO
Buaa, Kpacnas kaura Poccuiickoit @enepannn, n300paxeHus OXpaHsIeMbIX BUJIOB PACTEHUH U dKUBOTHBIX.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBI 11O BUOJIOTN HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

Cornmacio @I'OC COO, ycraHaBiaMBalOTCA TpeOOBaHUS K pe3yJabTaTaM OCBOEHHS OOyYarolUMHCS
IpOrpaMM CpeAHEro oo1ero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATbBI

B cTpykType JIMYHOCTHBIX pE3YJIBTAaTOB OCBOEHUS IpenMera «buosorus» BbIAEIEHBI CIEAYOINE
COCTaBJISIIOIME: OCO3HAHUE OOYYAIOUMMMCA POCCUHCKON Tpa)KIaHCKOM HAEHTUYHOCTH — TOTOBHOCTHU K
CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPEACICHHUI0, HAaTU4We MOTHUBALMM K OOydeHHIo OHOJIOruu,
IleJICHANpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKJAEHUH JUYHOCTM Ha OCHOBE KJIIOUEBBIX LIEHHOCTEH H
UCTOPUYECKHX TPAJAULUI pa3BUTHS OHOJIOTMYECKOTO 3HAHMs, T'OTOBHOCTh M CIOCOOHOCTH OOyYaroLIMXCS
PYKOBOACTBOBaTbCSl B CBOEH NEATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAHOBKaMH, NPUCYIIUMHU CHCTEME
OMOJIOTMYECKOro 00pa30BaHUs, HAJIMYUE HKOJIOTMYECKOr0 MPaBOCO3HAHMS, CIOCOOHOCTU CTaBUTh LENHU U
CTPOUTBH J)KU3HEHHBIE TIAHBI.

JInyHOCTHBIE pPE3yJabTaThl OCBOEHUs MNpenMeTa «buonmorus» HOCTUraloTCs B €IMHCTBE y4eOHOH H
BOCIIUTATEIbHONW JAEATEIBHOCTH B COOTBETCTBHUM C TPAaJULMOHHBIMM POCCHHCKMMM COLIMOKYJIBTYPHBIMH,
UCTOPUYECKHMMHU M JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH, IIPUHATHIMU B OOIIECTBE MpaBWJIaMH U HOpPMaMH
NOBEJICHNUS M CIOCOOCTBYIOT IpolLieccaM CaMOIO3HaHUS, CAMOBOCIIUTAHMS M CaMOpPa3BUTHS, Pa3BUTHS
BHYTPEHHEN NO3ULMM JUYHOCTH, MATPUOTHU3Ma, YBAXECHMs K 3aKOHY M IPABONOPSAKY, YEIOBEKY Tpylda H
CTapIIeMy ITOKOJIEHHUIO, B3aMMHOTO YBa)KEHHS, OEPEKHOI0 OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO U TPaIULHSIM
MHOT'OHAalMOHaJIbHOro Hapoaa Poccuiickoit denepannu, NpUpoAE U OKPYKAOLIEH Cpele.

JInyHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOro mpeamera «buonorusy NOKHBI OTpaXkaTb TOTOBHOCTh U
CHOCOOHOCTh OOy4YaloLIMXCsl PYKOBOJACTBOBATbCs C(OPMUPOBAHHOM BHYTPEHHEM NO3MLKEH JHYHOCTH,
CHUCTEMOW  ILIEHHOCTHBIX OpHEHTAlMi, TMO3UTHBHBIX BHYTPEHHMX YOEXIEHHUH, COOTBETCTBYIOIIHMX
TPaIULMOHHBIM HEHHOCTSIM POCCUICKOT0 OOIIECTBa, PACHIMPEHHE )KU3HEHHOI'O OIbITAa U OMBITA JESTEIbHOCTH
B IIPOLIECCE PEANIM3ALMN OCHOBHBIX HANIPABIEHUI BOCIIUTATENIBHOM EATENBHOCTH, B TOM UUCIIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh T'PAXIAHCKOH MO3MLMU O0yYarolerocsi Kak akTUBHOTO M OTBETCTBEHHOIO 4JICHA
poccuiickoro o011ecTBa;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, yBaXKEHNE 3aKOHA U IPABOMOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM NEATEIBHOCTH IMPH CO3[aHUM YYEOHBIX HPOEKTOB, pPEIICHUH
y4eOHBIX M NM03HABATEJIbHBIX 3a/1a4, BHITOJHEHUH OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTDH ONpeNeNiATh COOCTBEHHYIO MO3UIMIO 110 OTHOIICHUIO K SIBJICHUSAM COBPEMEHHOW KHU3HU U
OOBSICHATD €€;

YMEHHUE YUYMUTBHIBATh B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aUMOJAEWUCTBHS JIIONEH C
pa3sHBIMH YOEXKIEHUSIMU, KYJIBTYPHBIMUA HEHHOCTSIMU U COLIMATIbHBIM TOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOIO BBHIMOJIHEHUsS y4YeOHBIX, MO3HABaTEIbHBIX U
UCCIIEIOBATENIbCKUX 3a]ay, YBAKUTEIHHOIO OTHOIIEHUS K MHEHHIO ONIOHEHTOB MPH OOCYXIEHUH CHOPHBIX
BOIIPOCOB OMOJIOTMUECKOTO COZlEPKaHMS;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPHOTHUYECKOr0 BOCTIMTAHUS:

c(OPMHPOBAHHOCTh POCCUICKON TIpa’KAaHCKOW HAEHTUYHOCTH, NATPHOTH3MA, YBAXKEHHUS K CBOEMY
Hapoay, 4yBCTBAa OTBETCTBEHHOCTH Iiepen PoIWMHON, TOpAOCTH 3a CBOW Kpail, cBOK PoauHy, CBOM fA3BIK U
KyJBTypY, IPOLUIOE U HACTOALLEE MHOIOHAI[MOHAIBHOTO Haponaa Poccuu;

LIEHHOCTHOE OTHOUICHHE K NMPUPOAHOMY HACJIEAMIO M MaMITHUKAM IPHUPOJIBI, TOCTHXKeHUsAM Poccum B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYLE;

CHOCOOHOCTH OLIEHUBATh BKJIAJ POCCHUMCKHUX YUEHBIX B CTAHOBJIEHHE U Pa3BUTHE OMOJIOTUHU, HTOHUMAHHUS
3HaueHUs1 OMOJIOTMHU B TIO3HAHUH 3aKOHOB MPUPOJIBL, B )KU3HHU YEJIOBEKa U COBPEMEHHOTIO 00I1eCTBa;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CIy)XeHUIO W 3amure OTedyecTBa, OTBETCTBEHHOCTb 3a €ro
Ccynp0y;

3) AyXOBHO-HPABCTBECHHOI'0 BOCIIMTAHHUSA:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUNCKOTO HApOa;

c(OpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBE/ICHUS;

CHOCOOHOCTH OLIEHWBAaTh CUTYallMI0 U MPUHUMATh OCO3HAHHbBIE PEIIEHUs,, OPUEHTHPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHME JIMYHOIO BKJIaJa B IOCTPOCHUE YCTOHYHUBOIO OyAyIlEero;



OTBETCTBEHHOE OTHOILEHHE K CBOMM POAMTEISAM, CO3JLAHHUIO CEMBU HA OCHOBE OCO3HAHHOIO NPHUHATHS
LIEHHOCTEH CEMENHON KU3HU B COOTBETCTBHMHM € TpaauLUsAMU HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCITUTAHUSA:

JCTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOUasi CTETUKY ObITa, HAydHOTO M TEXHUYECKOTO0 TBOPYECTBA,
CHOpTa, TPY/a, OOLIECTBEHHBIX OTHOIIECHUI];

NIOHMMAaHNE YMOLMOHAIBHOTO BO3JEHCTBHS JKUBOHM NPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPQXCHHMIO B pa3HbIX BHIAX HCKYCCTBA, CTPEMJICHHE IPOSBIATH KayecTBa
TBOPYECKON JIMYHOCTH;

5) ¢usnueckoro BocnUTaHHA, (GOPMHPOBaAHUS KYJbBTYPbl 3A0POBbSI H 3MOLMOHAJIBLHOIO
0J1aronoJryums:

NOHUMAaHKE U pealin3alusl 370pOBOro U 0e3omacHoro oOpasa >KM3HHU (30pPOBOE MHUTAaHHUE, COOMIOCHNE
TMTUEHUYECKUX MPaBWJI MU HOPM, cOAJaHCUPOBAHHBIA PEXHUM 3aHIATUN M OTIbIXa, peryiaspHas (uznueckas
aKTUBHOCTh), OEpEXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOI'O OTHOMIEHUS K COOCTBEHHOMY (U3NYECKOMY U
IICUXUYECKOMY 310POBBIO;

NOHUMaHHWE IIEHHOCTH NpPaBWI HWHAMBUIYAJIbHOTO W KOJIJIEKTMBHOTO O€30MacCHOIO IOBEACHHS B
CUTyalUsIX, yTPOXKAIOIINX 340POBbIO U KU3HHU JIHOIEN;

OCO3HaHHWE TMOCJIEACTBUA M HENPHUATHS BPEAHBIX MPHUBBIYEK (YHOTpEeOJNEHHUs aJlKOrois, HapKOTHKOB,
KypeHus);

6) TPyA10BOIro BOCIMTAHUS:

TOTOBHOCTB K TPy, OCO3HaHUE LIEHHOCTH MaCTepCTBa, TPYAOI00He;

TOTOBHOCTb K aKTUBHOM J1€ATEIbHOCTU TEXHOJIOIMUYECKOM U COLMAIbHOM HAIPaBIEHHOCTH, CHOCOOHOCTD
VMHUIMMPOBATh, IUNITAHUPOBATh U CAMOCTOATEIBHO BBIMIOIHATH TAKYIO JESATEIBHOCTD;

UHTEpEC K pas3iuyHbIM cepaM MpodeccHOoHATbHON NesITeIbHOCTH, YMEHHE COBEpILIaTh OCO3HAHHBIN
BbIOOp Oynymieil mpoeccun U peaan30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TJIaHbI;

TOTOBHOCTB M CITIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) 3K0JI0TM4€CKOr0 BOCIIUTAHHUSA:

9KOJIOTUYECKH 1IeJIeco00pa3HOe OTHOLIEHHE K MpHUpoJie KaK WCTOUYHUKY JKM3HU Ha 3emile, OCHOBE e¢
CYLLECTBOBAHMSI,

HOBBIIIEHUE YPOBHS SKOJOTMUYECKOM KyJbTYphl: NMPHOOpETEeHHE ONbITa IUIAHUPOBAHMSA IMOCTYNKOB H
OLIEHKHM UX BO3MOXHBIX ITOCJIEICTBUM ISl OKPY’KAIOILIEN CPENbI;

OCO3HaHME [100ATBHOT0 XapaKTepa 3KOJOTHUYECKUX NMPOOJIeM U MyTel UX peleHus;

CHOCOOHOCTh UCIOJIb30BaTh MPUOOpETaeMble NMPH U3yUYEHUH OMOJIOTUH 3HAHUS M YMEHUS NPH PEeLIeHUU
npo0ieM, CBSI3aHHBIX C PALMOHAJIBHBIM MPUPOJIONOIB30BaHUEM (COOII0IeHHE TPAaBU MOBEICHUS B IPUPOJIE,
HalpaBJIeHHBIX HAa COXpPaHEHHE PABHOBECHS B SKOCHCTEMaX, OXpaHy BUOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE JEWCTBUM, MPUHOCAIIUX BpEI OKPYKAIOLWIEH MPUPOJHOM Cpene, yYMEHue
IPOTHO3MPOBATh  HEOJIAroNpPUATHBIE SKOJOTMUYECKHE TOCJIEACTBUS MPEANPUHUMAEMbIX JEHCTBUHA U
IIPEJOTBPAILATh UX;

HaJIMYUE PA3BUTOIO 3KOJIOTMYECKOTO MBIIUIEHUS, JKOJOTMYECKOM KYJBTYpbl, ONbITA JEATEIBHOCTH
9KOJIOTUYECKON HAIIPABIEHHOCTH, YMEHUS PYyKOBOJCTBOBATHCA MMM B IIO3HABAaTEIbHOW, KOMMYHHUKATUBHON U
COLIMAJIBHOM TPAKTUKE, TOTOBHOCTM K YYacTUIO B IPAKTHYECKOW JEATENbHOCTU  HKOJOTHYECKON
HaIpaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHHUA:

c(OpMHPOBAHHOCTh MHMPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAayKU U
00I11eCTBEHHON NMPaKTHKH, OCHOBAHHOTO Ha JUAJIore KyJIbTyp, CIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B
NOJIMKYJIBTYPHOM MHUPE;

COBEpLICHCTBOBAHUE SI3BIKOBOM M UUTATEIBCKOW KYJIBTYpPBl KaK CpENCTBAa B3aUMOLCHCTBUSI MEXIY
JIIOIBMU U TIO3HAHUS MUDA;

NOHUMaHKE creun(uKn OMOJOTMHM KaK HayKd, OCO3HaHUs €€ poiM B (OPMHUPOBAHUHU PALOHAIBHOTO
HAayYHOTO MBIIIJICHNS, CO3[JAaHNH 1IEJIOCTHOTO MPEACTABIEHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MIPUPO/IBI,
YyeroBeKa M OOlIecTBa, B IO3HAHWU TNPHUPOJHBIX 3aKOHOMEPHOCTEM M pelleHHMH NpoOieM COXpaHEeHUs
IIPUPOJHOTO PABHOBECHSI,

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ui COBPEMEHHON LIMBUIM3ALMU: 00€CTIeYeHUs] HOBOTO YPOBHS
pa3sBUTHS MEIMLIMHBI, CO3/IaHHE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX pellaTh pecypcHble MpoOIeMbl
pa3sBUTHS 4YEJIOBEYECTBA, MOMCKA IMyTeHl BBIXOAA M3 IIOOATBHBIX 3KOJOTHYECKHUX MpoOieM U obecrnedeHus
nepexosa K YCTOMYMBOMY PAa3BUTHIO, PpAlMOHAIBHOMY MCIIOJNIB30BAHHUIO IPUPOIHBIX PECYPCOB U
(OpMHUPOBAHUIO HOBBIX CTaHAAPTOB JKU3HHU;



3aMHTEPECOBAHHOCTh B IOJYyYEHUM OMOJOTMYECKUX 3HAHUU B IENAX MOBBIMIEHUS OOLIeH KyJIbTYpBhI,
€CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOM 4acTu (D)YHKIHMOHAJIHHOM I'PaMOTHOCTH OOydYaromuxcs,
bopmMupyeMoit Tpu U3y4eHUN OUOTIOTHH;

NOHUMaHHUE CYIIHOCTH METOJIOB IO3HAHMS, MCIIOIb3yEMBIX B E€CTECTBEHHBIX HayKax, CHOCOOHOCTH
UCIOJIb30BaTh TOJNy4YaeMble 3HAHMA Ui aHajdu3a M OOBACHEHMs SBICHUH OKpY)KaloLIero Mupa H
INPOMCXOJAIINX B HEM M3MEHEHM, yMEHUE JieflaTh 000CHOBAHHBIE 3aK/IIOYEHUs] Ha OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIMXCS IaHHBIX C IIeJIbI0 MOIYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENILHO HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMA Ul pEUIeHus MpobieM B
peasbHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAaHME IEHHOCTH HAy4YHOW JAEATENbHOCTH, TOTOBHOCTb OCYIIECTBIATH HPOEKTHYI H
UCCIIEIOBATENIbCKYIO JIEITENbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMpPEphIBHOMY OOpa30BaHHIO M C€amMOOOpa30BaHHUIO, K AKTHBHOMY
HOJTY4YEHUIO HOBBIX 3HAHUH MO OGMOJIOTUHU B COOTBETCTBUU C KU3HEHHBIMU NOTPEOHOCTIMM.

METAINIPEAMETHBIE PE3YJIbTATbI

MeTtanpeaMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOTo mpenMera «bHomorusy BKIIOYAIOT: 3HAYUMbBIC TS
dbopMUpOBaHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXAUCHUIIIMHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayYHbIe
MOHSATHS, OTpPaXKAaIOUIHe IIeIOCTHOCTh HAyYHOW KapTUHBI MHpa U cheuu(uKy MeToJOB TO3HAHWS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DPHEPIHs, SIBICHHE, MPOIECC, CUCTeMa, Hay4dHbIH (aKT,
MPUHIIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIeI0BaHUE, HAOMOACHUEe, U3MEPEHHE, IKCTIEPUMEHT
U JApYyrux), yHHBepcajbHble ydeOHbIe IeHCTBHUS (IIO3HABaTENbHbIE, KOMMYHUKATHUBHBIC, PETYISTHBHBIC),
obecrmeunBaromue (GopMupoBaHue  (PyHKIIMOHANBHOM TPaMOTHOCTM W COIHUATBHOW  KOMIIETEHIIUH
oOyyarommxcsi,  CIMOCOOHOCTh,  OOyYaroIIMXCS ~ HMCIOJNB30BaTh  OCBOCHHBIE  MEXKIUCIUIUIMHAPHBIE,
MUPOBO33pEHUYECKUE 3HAHWS W YyHHBEpcajbHble ydeOHBbIC ICHCTBHS B TO3HABATEIBHOW W COLMAIBHOM
MIpaKTUKE.

MetanpeaMeTHbIE pe3ylabTaThl OCBOCHHUS MPOTPAMMBI  CPETHEr0 O0OIero o0pa3oBaHUS OJKHBI
OTpaXKaTh:

OBiaeHue YHHBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH /ICHiCTBUSIMH:

1) 6a3oBbIe JJOrMUYECKHe TeHCTBUSA:

CaMOCTOSITENILHO (JOPMYIIUPOBATEH U AKTYaIM3UPOBATh MIPOOIIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;

UCTIOJIb30BaTh MPH OCBOSHUM 3HAHUI MPUEMBI JJOTUYECKOTO MBIIICHUS (aHalu3a, CUHTE3a, CPAaBHEHUS,
KJacCU(pUKAIMU, OOOOIIeHHsI), PACKPBIBaTh CMBICT OHOJOTHYECKUX MOHATHUN (BBIACTATh WX XapaKTepHBIE
MPU3HAKH, YCTAHABIMBATH CBS3U C APYTUMU MOHATHUSIMU);

ONpenensaTh LeNu AEATEIbHOCTH, 3aJaBas MHapaMeTpbl M KPUTEPUU HUX JOCTUKEHHUS, COOTHOCHUTh
pe3yJIbTaThl JEATEIbHOCTH C IOCTaBICHHBIMU LIEISIMH;

UCTIOJIH30BaTh OMOJIOTHYECKUE TOHATHUS ATl OObSICHEHUS (DAaKTOB U SIBIICHUH )KMBOW TIPUPOIBL;

CTPOUTh JIOTUYECKHE pACCYXACHUs (MHAYKTHBHBIC, JEAYKTUBHBIE, IO aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTHU U MIPOTUBOPEYHS B pACCMATPUBAEMBIX SIBICHUSX, (JOPMYIUPOBATH BHIBOABI U 3aKITIOUCHUS;

MPUMEHSATh CXEMHO-MOJIEIbHBIE CPEACTBA ISl MPEACTABICHUS! CYLIECTBEHHBIX CBSI3€d U OTHOIICHHM B
U3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKXKEe MPOTUBOPEUYHI Pa3HOTO POAA, BBHISBICHHBIX B Pa3IAYHBIX
UH(GOPMAITMOHHBIX UCTOYHHUKAX;

pa3zpabareiBaTh TUIaH peHIeHHS MpoOiIeMbl ¢ YYE€TOM aHaIM3a WMEIOIIUXCS MAaTepUalbHBIX U
HEMaTEepHAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIBTATOB LEISAM, OLICHUBATh PUCKHU
MOCIIEJICTBUM IEATEILHOCTH;

KOOPJIWHUPOBATh U BBITIONHATH PabOTy B YCIOBHUSIX pPealbHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICHCTBUS;

pa3BHUBATh KPEATUBHOE MBIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 0a30BbIE HCCIEI0BATENIbCKHE 1efiCTBUS:

BJIaJIeTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEIbCKON W MPOEKTHOW NEATENbHOCTH, HABBIKAMH DPa3pelieHUs
npo0ieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CaMOCTOSITEIPHOMY IMOHWCKY METOAOB DPEIICHUS MPAKTUYCCKUX
3a/1a4, MPUMEHEHHIO PA3IMYHBIX METOAOB IMO3HAHUS;

MCIIOJIb30BaTh Pa3ju4Hble BUJIbI JEATEIBHOCTH IO MOJIYYEHHUIO HOBOTO 3HAHUS, €r0 MHTEpIpeTalui,
npeoOpa3oBaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYAIlHsIX, B TOM YHCIIE MPU CO3aHUN YUEOHBIX U COIUATBHBIX
MIPOEKTOB;



dbopMupoBaTh HAYYHBI TUI MBILIUICHUS, BIaJeTh HAYYHOH TEPMUHOIOTUEH, KITIOUEBBIMH MOHSATUSIMU U
METOIaMU;

CTaBUTh U (POPMYIHUPOBaTH COOCTBEHHBIE 3aJayll B 0OOpa30BaTENbHON AESITENPHOCTH M KU3HEHHBIX
CUTyaIusX;

BBISIBIISITh IPUYUHHO-CIIEICTBEHHBIE CBSI3U M aKTYaIM3UPOBATh 3a/1a4y, BBIIBUTATh THUIOTE3Y €€ PEeIIeHus,
HAXOJUTh ApTYMEHTHI AJIs JOKa3aTeIbCTBA CBOMX YTBEPKACHUIA, 3a]1aBaTh apaMeTphl U KPUTEPUU PELICHUS;

aHANM3UPOBATh TONyYEHHBIE B XOJE pEIICHUs 3aJaydl pe3yJabTaThl, KPUTHYECKH OIIEHUBATh HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OMBIT;

OCYIIECTBIATh  LIE€JICHANPABICHHBI TOUCK TMEpeHoca CpeIcTB U CIOCOOOB  JEHCTBUS B
npohecCHOHANBHYIO CPEy;

YMETb MePEHOCUTH 3HAHUS B TO3HABATEIBHYIO U MPAKTHUECKYIO0 00JIaCTH KUZHEACSITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00NIacTeil;

BBIIBUTaTh HOBBIE WU, MPEASIaraTh OpUrHHAIBHbBIE TIOJXObl U PEIIeHUs, CTABUTh MPOOIEeMbI U 3a/1a4u,
JIOTTYCKAIOIINE allbTePHATUBHbBIE PEIICHHUS.

3) pa6ora ¢ uHpopmanueii:

OpUEHTHPOBAThCSI B PA3IMUHBIX HCTOYHMKAX HHPopManuu (TEeKCTe ydeOHOro mocobus, Hay4dHO-
MOMYJSIPHON JIUTEpaType, OMONOTHYECKUX CJIOBapsSX W CIPABOUYHUKAX, KOMIIBIOTEPHBIX 0a3zax [aHHBIX, B
WNuTepuere), ananu3npoBaTs HHGOPMAIUIO PA3IUYHBIX BUAOB U (HOPM MPEICTaBICHUS, KPUTHUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

dbopmynHpoBaTh 3anpochl U MPUMEHSATh PA3TUYHbIE METOABl MPHU TMOHCKE M OTOOpe OMOIOTHYECKOM
uHbOopMaIK, HeOOXOTUMOM IS BHITIOTHEHHs Y4eOHBIX 3a]1a4;

npuoOpeTaTh OIIBIT HCIIOJIBb30BaHUS UH(GOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIIIEHCTBOBATh KYJIETYPY aKTUBHOTO HCIIOIB30BAHUS PA3INYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMAIBHYIO (POpMY TpefcTaBleHus: OHONIOrHuecKoi nHpopManuu (CXeMsbl,
rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAy4YHBIN S3BIK B KadecTBE CpEACTBA MpH paboTe ¢ Ouonornueckoil wHbopMaiueil:
OPUMEHATh XUMHYECKHe, (PU3UYeCKHe M MaTeMaTHYecKHe 3HaKh U CHUMBOIBL, (HOpMynbl, abOpeBUATypYy,
HOMEHKJIATYPY, UCIIOJIb30BaTh U MPE0OPa30BbIBATH 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATIISTHOCTH;

BIaJIeTh HAaBBIKAMU pACIIO3HABAHUS M 3alUTHl HHPOpMANKH, HHPOPMAIMOHHON OE30MacHOCTH
JINYHOCTH.

OBiaeHHe YHHBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH J1eHCTBUSIMU:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHUKAIIUU BO BceX cepax KU3HU, aKTUBHO y4acTBOBATH B AMANIOTE WM AUCKYCCUHU
MO CyHIecTBy oOOCyXKgaemMol TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CY>KICHHS OTHOCHTEIHHO
BBITIOJTHEHUS TpeAsiaraéMoi 3a/laud, YUYUTHIBaTh MHTEPECHl U COMTACOBAHHOCTh MO3MIMHA JAPYTHUX YYaCTHHUKOB
JaJIora WK TUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeACTBa OOIIEHHS, T[OHUMAaTh 3HAUEHHUE COIMAJIbHBIX 3HAKOB,
MPEINOCHUIOK BOSHUKHOBEHUS KOH(PIUKTHBIX CUTYAIHi, yMETh CMSATYaTh KOH(MIUKTHI U BECTH MEPETOBOPHL;

BJIAJIETh Pa3IMYHBIMHU CHIOCOOaMH OOIICHHS] M B3aHMMOACWUCTBUSA, MIOHUMATh HAMEPEHUS IPYTUX JIONEH,
NPOSIBISITh YBAKHUTETBHOE OTHOIIEHHE K COOECeTHHUKY U B KOPPEKTHOH ¢opme (PopMynupoBaTh CBOU
BO3PaKEHUS;

pa3BEPHYTO U JOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAas 1eATeIbHOCTD:

MOHMMAaTh M WCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIUBUAYAIbHOW pabOThI TMpH pEIIeHUU
OHONIOrHuecKoil mpodaeMbl, 000CHOBBIBAaTh HEOOXOAMMOCTh MPUMEHEHHS TPYMNIOBBIX (GOPM B3aUMOICHCTBHS
MpU pelIeHrnr yueOHOH 3a1a4;

BBIOMpaTh TEMATUKy M METOIbl COBMECTHBIX ACMCTBUI C Y4ETOM OOIIUX MHTEPECOB U BO3MOXKHOCTEH
Ka)kKJ0T0 YjeHAa KOJIJIEKTHBA;

NPUHUMATh TENU COBMECTHOW [eATeTbHOCTH, OPraHM30BBIBATH M KOOPAUHHUPOBATH JEUCTBUS MO €€
JOCTIKEHHUIO: COCTABIATH IJIaH JACWCTBUM, paclpenemsaTh PONU ¢ Y46TOM MHEHUN y4aCTHUKOB, 0OCYXIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OIICHMBAaTh Ka4eCTBO CBOETO BKJIaJa M KaXJOro ydYacTHUKA KOMaHIbI B OOIIMN pe3yaprar Mo
pa3pabOTaHHBIM KPUTEPHSIM;

npeyararb HOBbIE MPOEKTHI, OLIEHWBATh WAEU C MO3UIUU HOBHU3HBI, OPUTHHAIBLHOCTH, MPAKTUYECKOMN
3HAYHUMOCTH;

OCYIIECTBIIATH MO3UTUBHOE CTPATETUYECKOE TTOBEICHUE B PA3IUYHBIX CUTYAIIUSAX, IPOSBISATH TBOPUECTBO
U BOOOpaxxeHue, ObITh MHUIIMATUBHBIM.



OBiaieHHe YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMU 1eCTBHAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS TSl BBISIBICHHUS MTPOOJIEM U MX PELIESHUS B )KU3HEHHBIX U YU€OHBIX
CUTYalMsIX;

BbIOMpaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeNIeBbIe U CMBICIOBBIE YCTAHOBKU B CBOMX JCUCTBUAX H
MOCTYIKaX 110 OTHOUIEHUIO K JKUBOW MPUPOLE, CBOEMY 3/10POBbIO U 3JOPOBBIO OKPYKAIOUIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIbHYIO JESTENbHOCTh, BBIABIATH MHPOOJIEMBI, CTaBUTH U
dbopmynHrpoBaTh COOCTBEHHBIE 33/1aul B 00pa30BaATEIbHOMN AEITEILHOCTH U )KU3HEHHBIX CUTYAIIUAX;

CaMOCTOSITENIbHO COCTAaBJIATH IJIaH PEIICHUS MPOOJIEMBI ¢ YUYETOM HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEHN U NIPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacuupsITh paMK1 yueOHOTO IpeMeTa Ha OCHOBE JTMUHBIX MPEANOYTCHU;

JIeJIaTh 0OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHHMIO W TMPOSIBICHUIO INIUPOKOM SPYAUIMH B pPa3HBIX OONACTAX 3HAHUH,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JIlaBaTh OLIEHKY HOBBIM CHUTyalusIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLIEHUBAaThb COOTBETCTBUE
PE3YJBTaTOB LIETSAM;

BIa/IeTh HaBBIKAMHU TO3HABATEeIbHOW pPE(PIEKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JCHCTBHA U
MBICITUTENILHBIX MPOIIECCOB, WX PE3yJbTaTOB M OCHOBAHUMW, MCHOIb30BaTh MPUEMBI pedIeKCHH 7S OLEHKH
CUTYyaIliH, BIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX MPU aHAJIM3€ PE3yJIbTATOB JIEATEIbHOCTH;

3) npuHsATHE ce0s1 M APYrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEOCTAaTKU U IOCTOWHCTBA;

IIPUHUMATh MOTHUBBI U APTYMEHTHI IPYTUX MPU aHAJIM3€ PE3yJIbTaTOB JIEATEIbHOCTH;

pU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MO3UIIUU APYTOTO YeTOBEKa.

INPEAMETHBIE PE3VYJIBTATbI

[Ipenmertnsie pesynbTarel ocBoeHHus mnporpamMmbl COO mo OGuonoruu Ha 06a30BOM YPOBHE BKIIHOUAIOT
cneuupuyeckre g yueOHoro mpenmera «buonorus» HayuHble 3HAHUS, YMEHUS W CHOCOOBI JIEHCTBUU MO
OCBOEHHIO, HHTEPIIPETALMHN 1 MPEOOPA30BAHUIO 3HAHUHM, BUJIBI IEATEILHOCTHU O MOJYYSHUIO HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTyalMsX, a TAaKKe B PEaJbHBIX >KU3HEHHBIX CUTYaIHX,
CBSI3aHHBIX ¢ Ouosoruei. B mporpaMme npenmMeTHbIe pe3ylbTaThl IPEACTABICHBI [0 roj1aM 00yUeHHs.

[IpenmeTtHbie pe3yabTaTsl OCBOCHHS yueOHoro npeamera «buonorus» ¢ 10 knacce NOMKHBI OTPaKaTh:

c(OpMHPOBAHHOCTh 3HAHUI O MECTE U POJIH OMOJIOTMU B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HAYK,
B ()OPMHUPOBAHUH COBPEMEHHOI €CTECTBEHHO-HAYYHOH KapTUHBI MUpPa M HayYHOTO MUPOBO33PEHUS, O BKIIAJE
pOCCHICKUX U 3apyOeKHBIX YYEHBIX-OMOJOrOB B pa3BUTHE OHOIOTUH, (PYHKIHOHAIBHOW I'PaMOTHOCTH
YeJI0BEKa /IS peIlieHUs )KU3HEHHBIX 3a7a4;

YMEHHUE PaCKpBIBaTh COJEpKaHUE OMOJIOIMYECKUX TEPMHMHOB W TOHSITHUN: JKU3HB, KIIETKA, OPTaHU3M,
MeTabonmu3M (OOMEH BeHIECTB M MPEBpAIICHUE HHEPTUU), TOMeocTa3 (CaMOperyisiuus), ypoBHEBas
OpraHu3aIys )KUBBIX CHCTEM, CAMOBOCIIPOU3BECHNE (PENPOIYKIINS), HACIEACTBEHHOCTh, U3MEHUUBOCTb, POCT
U pa3BUTHE;

YMEHHUE U3J1araTh OMOJIOrHYeCKUe TeOpuH (KIETOYHAast, XpPOMOCOMHAs, MyTallHOHHAsl, [IEHTpaJIbHAs 10TMa
MolekynsipHoi Ouonoruu), 3akonbl (I. Menngens, T. Moprana, H. . BaBuioBa) u ydeHus (0 IeHTpax
MHOTooOpa3ust M TPOUCXOXKIEHHsS KyabTypHbIX pactenuii H. WM. BaBuiosa), ompenensTte TpaHUIBl HX
MPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIaJIeTh METOAAMHU HAYYHOT'O MO3HAHUS B OMOJOrHM: HAOMIOACHUE U ONUCAHHUE KHUBBIX CHCTEM,
MIPOLIECCOB U SIBJICHUM, OPTaHU3aIMsl U POBEIEHNE OMOIOTMYECKOTO SKCIIEPUMEHTA, BBIABIKEHHE THIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY HCCIEAYEeMbIMH BEIMYMHAMH, OOBSICHEHHE TIOJYyYEHHBIX pE3yIbTaToB,
WCIOJIb30BaHHBIX HAyYHBIX MOHATUH, TEOPUH M 3aKOHOB, YMEHHUE JIeNlaTh BBIBOJIBI HA OCHOBAHMM TOIY4YE€HHBIX
PE3yNbTaToB;



YMEHUE BBIIEIATh CYIECTBEHHbIE IPU3HAKU BUPYCOB, KJIIETOK MTPOKAPUOT U DYKAPHUOT, OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, 0COOEHHOCTH MPOILIECCOB: OOMEHA BELIECTB M MPEBPALICHUs SHEPTUU B KIIETKE,
(doTocuHTe3a, IIACTUYECKOTO U SHEPreTHUYeCcKOro oOMeHa, XeMOCHHTe3a, MUT03a, Meil03a, OIIOJOTBOPEHHUS,
Pa3sMHOMKEHMSI, THIMBUAYAJIbHOTO Pa3BUTUS OPraHU3Ma (OHTOT€HE3);

YMEHHUE MPUMEHSTh MOJyYCHHbIE 3HAHUS U1 OOBSICHEHUS OMOJIOTMYECKHX HPOLIECCOB U SIBIECHUH, JUIs
NPUHATHS MPAKTUYECKUX PpEIIeHUIl B MOBCEIHEBHOHM XH3HHM C IEJbl0 oOecredyeHus: 0e30MacHOCTU CBOEro
30POBbS U 3JI0POBbSl OKPY)KAIOLIUX JIOJEeH, COONIOAEHUSI HOPM T'PaMOTHOTO MOBEJNEHHUS B OKpPY)KaOLIEH
HOPUPOIHON cpele, MOHMMaHUWE HEOOXOAMMOCTHM HCHOJIb30BaHMs JOCTH)KEHUIH COBpPEMEHHOH OHONOruu H
OMOTEXHOJIOTUH [Tl pallMOHATIBHOTO MPUPOJIONOIB30BAHUS;

YMEHHUE pelaTh 3JIEMEHTAapHble TeHETHYECKHe 3aJadd Ha MOHO- M JAMTMOpPHIIHOE CKpelLIUBaHHE,
CIIETIJICHHOE HAaclleIoBaHWE, COCTABIATh CXEMbl MOHOTMOPHUIHOIO CKpEIIUBaHMUA s IpelcKa3aHHs
HacJIeI0BaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHUE BBINOIHATH JaOOpaTopHble M NpaKkTHYecKHe paloThl, coONomaTh MpaBWia Hpu paboTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKU OLCHMBAaThb W MHTEPIPETUPOBaTh HH(OpMAIMIO OHOJIOTMYECKOTO COAEpIKaHUs,
BKJIIOUYAIOIIYIO TICEBOHAYYHbIE 3HaHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpeicTBa MaccoBOil MH(OpMaLMY, HAYYHO-
HOMYJISIpHbIE MaTepHalibl), ATUYECKUE AacleKThl COBPEMEHHBIX HCCIEeOBAaHUNH B OWOJOIMM, MEAMLIUHE,
OMOTEXHOJIOTUH;

YMEHHUE CO037aBaThb COOCTBEHHbIE IHCHbMEHHbIE W YCTHBIE COOOIIEHUs, 0000mas OHOIOrHMYECKYIO
UH(POPMAIUIO U3 HECKOJIBKUX HCTOUHUKOB, IPAMOTHO MCIOJIb30BaTh MOHATUIHBIN anmapar 6MoJIO0THH.

[IpenmeTtHble pe3yabTaTsl OCBOSHHs yueOHoro npeamera «buonorus» ¢ 11 knacce A0IXKHBI OTPaXarh:

c(OpMHPOBAHHOCTb 3HAHUM O MeCTe U oM OMOJIOrMH B CUCTEME HAYYHOI'O 3HAHUS €CTECTBEHHBIX HayK,
B ()OPMHMPOBAHUM COBPEMEHHOI €CTeCTBEHHO-HAYyYHOIH KapTHHBI MHUpPa U Hay4HOTO MUPOBO33PEHUS, O BKIAJE
pPOCCUICKMX M 3apyOeKHBIX YYEHBIX-OMOJIOrOB B pa3BUTHE OHMOJIIOTMH, (DYHKIMOHAIBHOW TI'PaMOTHOCTH
YeJIoBeKa ISl pelIeHuUs )KU3HEHHBIX 33/1ay;

YMEHHUE PacKphIBaTh COJEpKaHWE OMOJIOrMYECKHMX TEPMHMHOB M MOHSATHHA: BUA, MOMYJALUS, TeHOPOH,
9BOJIIONMS, IBMXKYIIHME CWIbI ((PakToOphl) 3BONIOLMH, HMPUCHOCOOIEHHOCTh OPraHM3MOB, BHI000pa30OBaHME,
9KOJIOTHYECKHE (PaKTOPhI, SKOCUCTEMA, TPOLYLIEHThI, KOHCYMEHTBI, PEYLIEHThI, IEMH MUTAHUs, SKOJOTHYECKast
nupaMua, OuoreoieHos, buocdepa;

yYMEHHUE M3Jlarath OMOJOrMyecKue Teopuu (3BostoroHHas Teopus Y. [lapBuHa, CUHTETHYECKas TEOPHs
9BOJIIOIMM), 3aKOHBl M 3aKOHOMEpHOCTH (3aponsimieBoro cxoxactsa K. M. bopa, uepenoBaHusl INTaBHBIX
HanpasieHui u myteit sBomonun A. H. Ceseprosa, yuenus o 6uochepe B. U. Bepnanckoro), onpenensiTs
I'PaHUIIBI UX IPUMEHUMOCTH K )KMBBIM CUCTEMaM;

yYMEHHUE BJIa/leTh METOAAMU HAYyYHOI'O MO3HAHUS B OMOJOrMM: HAOMIOACHUE U ONHCAHHUE KHUBBIX CHCTEM,
IPOILIECCOB U SBJICHUN, OpraHu3alys U NpoBeJeHHE OMOIIOTHYECKOro HKCIIEPUMEHTA, BBIIBUKEHNUE TUIIOTE3bI,
BBISIBJICHHE 3aBHCUMOCTH MEXIY HCCIEAYEeMbIMU BEIMYMHAMH, OOBSICHEHHE TIOJYYEHHBIX pe3ylIbTaToB,
UCIIOJIb30BaHHbBIX HAYYHBIX MOHATHH, TEOPUH U 3aKOHOB, YMEHHE J€JaTh BHIBOJbI HA OCHOBAHUU IOJTyYEHHBIX
pEe3yJIbTaTOB;

YMEHHUE BBIIENATh CYIECTBEHHbIE MPU3HAKU CTPOEHUS OMOIOIMYECKUX OOBEKTOB: BHJIOB, HMOMYISLHUH,
IPOAYLIEHTOB, KOHCYMEHTOB, pEIYLEHTOB, OHOI€OIl€HO30B U JKOCUCTEM, OCOOEHHOCTH IPOLECCOB:
HACJIEICTBEHHOI U3MEHYUBOCTH, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHNUs, IPUCTIOCOOIEHHOCTH OPraHU3MOB,
JeMCTBUS SKOJOTHUECKUX (DAKTOPOB Ha OPraHU3Mbl, IEPEHOCA BEIIECTB M MOTOKA YHEPIHU B 3KOCHCTEMaX,
AHTPOIIOTEHHBIX M3MEHEHHUI B SKOCHCTEMAax CBOEM MECTHOCTH, KPyroBOpOTa BELIECTB U OMOr€OXUMHUYECKUX
IIUKJIOB B Ouocdepe;

YMEHHUE MPUMEHSTh MOJyUYCHHbIE 3HAHUS Ul OOBSICHEHUS OMOJIOTMYECKHUX MPOLIECCOB U SIBIECHUH, JUIs
OPUHATHS MPAKTUYECKUX PpEIIeHU B MOBCEIHEBHOM XHU3HHM C IEJbl0 oOecredeHus: 0e30MacHOCTU CBOEro
30POBbS. U 3JI0POBbSI OKPY)KAIOLIUX JIOJeH, COONIOAEHUSI HOPM T'PaMOTHOTO MOBEJEHHS B OKpPY)KaOLIEH
INPUPOIHON cpene, MOHMMaHHEe HEOOXOJMMOCTH HCIIOJIb30BaHMS JOCTHXKEHUH COBPEMEHHON OHOIOrHu JUIs
paLMOHATIBHOTO MPUPOONOIb30BAHUS;

yYMEHHUE pelllaTh 3JIeMEHTapHble OUOJOrMYeCKHe 33aJaud, COCTABJIATh CXEMbl IEPEeHOCa BEIIECTB U
SHEpPIuu B 3KOCHCTeMax (L€ MUTAHUs);

YMEHHUE BBINOJIHATH JaOOpaTopHble M NpaKkTHYecKHe paloThl, coONofaTh MpaBWia Hpu paboTe C
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTHYECKU OLCHMBAaThb W MHTEPIPETUPOBaTh HH(OpMAIMIO OHOJIOTMYECKOTO COAEpIKaHUs,
BKJIIOUYAIOIIYIO TICEBOHAYYHbIE 3HaHUS U3 Pa3IMYHbIX HCTOYHUKOB (Cpe/cTBa MaccoBOil MH(OpMaLMY, HAYYHO-
HOMYJISIpHbIE  MaTepHualibl), paccMarpuBaTh [OOAJbHBIE 3KOJOTHMYECKHE MpOoOJeMbl COBPEMEHHOCTH,
(GbopMHpOBaThH 110 OTHOLIEHHUIO K HUM COOCTBEHHYIO MO3MIIUIO;



YMCHHE CO31aBaTb COOCTBEHHBIE NHCHMEHHBIE H YCTHBIC COO6H_IGHI/I$I, 060611_[8.5{ 6I/IOJ'IOFI/I‘ICCKYI-O
I/IHCI)OpMaI_[I/II-O N3 HECKOJIbKUX UCTOYHHUKOB, 'PAMOTHO HCIIOJIB30BATH MOHSATHHHBIN armapar OHOIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaunuecTBO 4acoB
n/ HaumeHoBaHue pa3aesioB U TeM NMPOTrpaMMbl Koutpoabubie | IlpakTuyeckue DIEKTPOHHLIC (HPPOBLIE)
Bcero o0pa3oBaTe/ibHbIE pecypchl
n padoThI padoTbI
1 buonorus kak Hayka 2 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMBbl U UX OpraHU3aIus 1 Brbmmorera LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKHN COCTAB U CTPOCHUE KIIETKH 8 1 Brbmmorexa LIOK
https://m.edsoo.ru/7f41¢292
bubmunoreka [IOK
4 HAHEASTEILHOCTE KICTKHE 6 https://m.eds:)_[o.ru/7f4lc292
5 Pa3mHoOXkeHMe 1 THAVMBUIYAIIBHOE PA3BUTHE 5 1 bubmuoreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTh M1 UBMEHUMBOCTD g L5 bubmmorexa [IOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
7 Cenexnus opranu3mMoB. OCHOBBI OMOTEXHOJIOTUN 3 E;IS:I;I /ﬁiﬁsgoo.rf 76416292
8 PesepBHOE Bpems 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 0 4



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

11 KJIACC

Koan4yecTBo yacoB

Ne HaunmeHoBaHue pa3ie10B U TeM JIeKTPOHHBIE (HU(POBBIE)
KoHTpo/bHBbI IIpakTHyeckue
n/m | mMporpamMmsl Bcero o0pa3oBaTe/ibHbIE pecypchl
e padoTsbI padoThI
bubaunoreka [IOK
1 ] §)
BOMIOTIHOHHAA BHOTOTHA ? ! https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHHE 1 pa3BUTHUE KU3HU HA 3eMIIE 9 0.5 Buomorexa LOK
p ) https://m.edsoo.ru/7{41cc74
3 Opraamsmbl ¥ OKpY Karomas cpena 5 1 bubmmorexa [TOK
p Py tast cpel https://m.edsoo.ru/7{41cc74
4 Coo01recTBa 1 SKOJIOTMYECKUE CUCTEMBI 9 bubmorexa HOK
m https://m.edsoo.ru/7t41cc74
5 PesepBHOE Bpems 2 bubmorexa [OK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
34 0 2.5

ITPOTPAMME



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

ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJ1-Bo
Ne Tema ypoka YACOB Jlata JJleKTPOHHBbIE HU(POBbLIE
n/n oOpa3oBareJibHbIE Pecypchl
Bcero
bu6moreka [IOK
buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoapbl MO3HAHUS )KUBOM TPUPOIBI.
[IpakTuueckas pabora Ne 1 «Mcnons3oBaHue bubmmorexa [JOK
Pa3IUYHBIX METOOB MIPU U3YUYEHUH ! https://m.edsoo.ru/863e6122
O1OI0rnuecKuX 00BHEKTOB»
buonornueckue cuCTEMBI, MPOLIECCHI U UX ) bubnuorexa LIOK
U3y4YeHHE https://m.edsoo.ru/863e6564
XuMHuecKHil cocTaB KJIETKH. Boga n bubaunoreka [IOK
MUHEPAITLHBIC COJTU ! https://m.edsoo.ru/863e674e
bubaunoreka I[IOK
benku. CoctaB u cTpoeHHE OEITKOB 1 https://m.edsoo.ru/8636b72
depMeHThl — OHUOJIOTHUECKUE KaTaau3aTophl.
JlaGoparopHast pabota Ne 1 «3y4yenue i bubmuorexa LIOK

KaTaJIUTUYECKON aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTala3bl)»

https://m.edso00.ru/863e6b72

VYrneBonpl. JIunuaer

bub6moreka [IOK
https://m.eds00.ru/863e6870



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

bub6muoreka [IOK

8 Hyiientionsie kicoTer. AT® https://m.edsoo.ru/863e6d5¢

9 Hcropus 1 MeTOABI U3yYEHUS KIIETKH. bubmmorexa [JOK
Knerounas teopust https://m.edsoo.ru/863e6e88

10 KieTka kak nenocTHasi )xuBasi CUCTEMaA
Crpoenune 3yKapruOTHYECKOM KIETKH.

JlaboparopHas pabora Ne 2 «3yuenue bubmuorexa [IOK

11 CTPOEHUS KJIETOK PacTeHUH, )KUBOTHBIX, IPUOOB https://m.eds00.1ru/863e6f0
U O0aKkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX https://m.edsoo.ru/863e716¢
MUKpoIIpenapaTax u X OnHUCaHue»

bubaunoreka [IOK

12 OOMeH BelecTB WK MeTaboI13M https://m.edsoo.ru/863¢766¢

13 ®dorocuHTe3. XEMOCUHTES bubmorexa [OK

https://m.edsoo.ru/863e7c98

14 OHepreTuyeckuii 0OMeH bubmorexa [OK

https://m.edsoo.ru/863¢e7aae
JKU3HEHHBIN HUKII KIETKH. [{eIeHne KIeTKu.

15 Murto3. JlaboparopHas padora Ne 3 bubnmuoreka [IOK
«HaOmronenre MuTO3a B KJII€TKaX KOHYHKA https://m.edsoo.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBbIX MUKpOIIpenapaTax»

16 buocunres 6enka. Peakuus MmarpuyHoro bubmuorexa [IOK
CUHTE3a https://m.edsoo.ru/863e796¢

bu6moreka [IOK

17 Tpancaiuus — Ouociutes Gera https://m.edsoo.ru/863e796¢

18 Hexknerounsie opMbl )KU3HU — BUPYCHI Brbmmorexa OK

https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c

bub6muoreka [IOK

19 DopMBbI pa3MHOKEHHS OPTraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnmmorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX KIETOK.
21 OmnnonorBopenue. Jlaboparopras pabota Ne 4 bubmuotrexa LIOK
«M3ydeHue cTpoeHus MOJIOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MUKpOIIpEnaparax»
22 WnauBuyanbHOE pa3BUTHE OPraHU3MOB bubmorexa IOK
https://m.edsoo.ru/863e8436
” I'eneTnka — Hayka 0 HacCIEACTBEHHOCTH U bubmuorexa LIOK
M3MEHYUBOCTH https://m.eds00.ru/863e8612
24 3aKOHOMEPHOCTH HACJIE0BAaHUS IPU3HAKOB. bubmmorexa [JOK
MoHornbpuHO€E CKpelBaHue https://m.edsoo.ru/863e8878
JurubpuHoe ckpeniBaHue. 3aKoH bubmorexa [JOK
25
HE3aBHCHMOI'0 HACJIEI0BAaHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOE HacJe0BaHUE TPU3HAKOB.
JlaGoparopHast pabota Ne 5 «3y4yeHue
26 pesaniTaTI:)B MOI:{OFI/IGPI/I,Z[HOFO Z JTUTUOPHUIIHOTO bubmorexa IOK
https://m.edsoo.ru/863e8c60
CKpELIUBaHUs Y AP030(UIIBI HA TOTOBBIX
MHUKpOIpenaparax»
7 I'enetuka nosa. HacinenoBanue npu3HaKoB, bubmoreka [JOK
CLEIUIEHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
28 H3menunBocTh. HeHacnencTBeHHas bubmuoreka [IOK

U3MeHYNBOCTh. JIabopaTopHast padoTta Ne 6.

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



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6

Nzydenne MomupuKannOHHONW U3MEHIHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO Psiaa U
BapUaLlMOHHOW KPUBOI»

HacnencrBennast naMmeHunBOCTb. JIaboparopHast

bubmoreka [IOK
2 0 7. «A 7|
9 pabora Ne 7. «AHanu3 MyTauuid y Apo30¢huibt 1 hitps://m.cdsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIPEIaparax»»
bu6muoreka [IOK
T
30 cHeTHia Henopeka I https://m.edsoo.ru/863e8d78
Peseprublil ypok. O60011€HIE TIO TEME
31 «HacnencTBeHHOCTE M UBMEHYNBOCTD 1
OpPTaHHU3MOBY»
bubaunoreka [IOK
32 C
CIICKIMA KAk HayKa H Mpotiece ! https://m.edso0.ru/863e¢9214
1 Metoapl U TOCTHXKEHUS CEJICKIIUU PAaCTCHUHN U 1 bubanoreka I[IOK
SKUBOTHBIX https://m.edsoo.ru/863e¢9214
34 Buorexnosorus kak oTpacib IPOU3BOACTBA 1 bubmmorexa LHOK
P P A https://m.edso0.ru/863e€9336
OBILIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 34



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe

11 KJIACC

Kou-Bo
Ne Tema ypoka YACOB Jlata DJIeKTpPOHHbIe NN (poBbIe
n/n o0pa3oBare/ibHbIE pecypchl
Bcero
1 DBOJIOLHNS U METOIBI €€ U3yUEHUS 1 bubmorexa HOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3BuTHS NPEACTABICHUH 00 YBOIOIIMHT 1 bubarorexa IOK
https://m.edso0.ru/863e¢9570
bubmuoreka [IOK
3 MirkpooBomoms ! https://m.edsoo.ru/863e9cle
+ | snomotum. NaGoparopnas pbors s 1 <Cpasnern 1 buGmonesa LIOK
BUJIOB 110 MOP(OIOTUYECKOMY KPUTEPUIOH hitps://m.edsoo.ru/863¢99¢6
5 JIBuoky1ie cuisl (3NeMeHTapHble (PaKTOPHI) SBONIOIHH 1 Bubamorexa IOK
https://m.edsoo.ru/863e9da4
. bu6muoreka [JOK
6 EctectBennbiit 0TOOpP 1 ero (hopMbI 1 https://m.edsoo.ru/863e9ed0
Pesynbrarhl sBOMIOIMH: TPUCTIOCOOICHHOCTD
7 OpraHu3MoB U BU1000pazoBanue. JlaboparopHas pabota ! bubmuoreka [IOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH OpraHu3Ma u eé https://m.edsoo.ru/863e9fde
OTHOCHUTEJILHOTO XapaKTepar
8 Hanpasnenus u myTu MakpO3BOJIIOLUT 1 bubmorexa IOK
https://m.edsoo.ru/863e9cle
9 Heob6parumocTs sBOMIOIINN 1
10 Hcropus sxu3Hu Ha 3emile U METOJIbI €€ N3yUEHUs 1



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

11

I'unoressl IMPOUCXOKICHUA ) KU3HU HA 3emie

bubanoreka [IOK
https://m.edsoo.ru/863ea5ab

bubanoreka [IOK

12 Pa3BuTHe xu3HM Ha 3eMIie 10 3paM U epuojam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl HBOIIOLMU PACTUTEIBHOTO U
13 *uBOoTHOTO Mupa. [Ipaktuueckas padora Ne 1 bu6moreka [JOK
«M3ydeHune UCKOMaeMbIX OCTATKOB PACTCHUN U https://m.edsoo.ru/863ea8bc
HUBOTHBIX B KOJJICKIUSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro Mupa bubamorexa IOK
https://m.edsoo.ru/863ea48e
15 DBOJTIONHS YETIOBEKa (aHTPOIIOTCHE3) Brbmmorexa LIOK
https://m.edsoo.ru/863eac2c
bubnuoreka [IOK
16 JBuxyuiue cuibl (pakTopsl) aHTPOIIOTeHE3a htps-//m.edsoo.ru/863caddd
17 OCHOBHBIE CTaIUN DBOJIOLUH YEIOBEKA
18 Yenoeueckue pacsl U MPUPOJHBIE aJalTallUU YeJIOBEKa bubmorexa [OK
https://m.edsoo.ru/863eaea2
19 PezepBHblit ypok. O0o01IeHuE 110 TeMe
«Bo3HUKHOBEHME U pa3BUTHE KHU3HHU HA 3eMIIe»
20 DKOJIOTHS KaK HayKa
bubanoreka [IOK
21 Cpensl 00MTaHUS U YKOJIOTHYECKHE (PaKTOPHI hits://m.edsoo.ru/863eafec
Abuoruueckue ¢paktopsl. JlaboparopHas padora Ne 3.
2 «Mopdonornueckue 0COOCHHOCTH PacTEHUI U3 pa3HbIX bubmorexa [JOK

MecT obutanus». Jlaboparopnas padota Ne 4. «BiausHue
CBETa Ha POCT U Pa3BUTHE YSPEHKOB KOJIEYCa»

https://m.edsoo.ru/863eb10e



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea5a6

bubanoreka [IOK

23 b
HOTHICCKHE (AKTOPLI ! https://m.edsoo.ru/863eb348
DKOIOTUYECKUE XaPaKTEPUCTUKH TTOMYIISALINH.
24 [Ipaxtuyeckas padora Ne 2 «Iloxcuér mmorHoCTH 1
MOMYJISIUA Pa3HBIX BUAOB PACTEHUID)
bub6moreka [IOK
2 _
5 Coo0riecTBa OpraHu3MoOB — OUOIICHO3 1 hits://m.edsoo.ru/863eb46a
bubmoreka [IOK
26
DKOJOTMYECKUE CUCTEMBI (IKOCUCTEMBI) 1 https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKa3aTEeH 3KOCUCTEMBI. JKOJIOTHUECKUE bu6muoreka [JOK
27 . 1
nupamuibl. CBoiicTBa skocucteM. CyKueccust https://m.edsoo.ru/863ebSfa
28 IIpupoaHbie 3KOCUCTEMBI 1
29 AHTpPOTIOTEHHBIE KOCUCTEMBI 1
bubmuoreka [IOK
30 b — 100 3
nocgepa — miodanbHas SKocHcTeEMa 3eMITU 1 hitps://m.cdsoo.ru/863cbb3e
bub. OK
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMOCHEpPhI 1 h‘ftlp::jl/(;zfiscl;[o.ru 1963ebd16
32 UYenoseuecTBo B Onochepe 3emin 1
33 CocyniecTBoBaHNE MIPUPOABI U YEIIOBEYECTBA 1 Brbmmorexa LIOK
yi PUPOL https://m.edsoo.ru/863ebale
34 Hrorosslil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348

YYEBHO-METOINYECKOE OBECHEYEHME OBPA3OBATEJBHOIO
MMPOLIECCA

OBSA3SATEJIbHBIE YUEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 kinacc/ Kamenckuii A.A., Kacniepckas E.K., CuBormnazos B.1.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBenienne»

* buonorwus, 11 xmace/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.U.,

Axunonepnoe obmectBo «M3narensctBo «lIpocBenienne»

METOAUYECKHUE MATEPHUAJIBI J1JId YUUTEJIA

A.I0.Nonnera. A.B.Topranos. buonorust B cxemax u tabiuiax 9dKCMO Mocksa. 2012 T
. Jlepnep. buonorus. Ilonubiii cipaBounuk it noarotoBku k E I' 3. M. Actpens 2012 ¢
I'otoBumcs k EI'D. O6mias 6uonorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'D. O6mas 6uonorus. KontponsHbie nameputenbHbie MaTepraibl M [Ipoceemenne 2012
N.P. MyxamemxkanoB. Mactepckast yuutens « TecTsl, 3aueTsl, onumornpocsl 10-11 kirace» M
«BAKO» 2007 r

O6mr1as ouonorus: Yueonuk / [lon pen. Koncrantunora B.M.. - M.: Academia, 2018. - 704
c.

Boponros, H.H. buonorus. O6mas 6uonorus. 10-11 kmaccer: YaeOHUK 115
001eo6pazoBareabHbIX yupexaeHuii: basossiii ypoBens / H.H. Boponios. - M.: IIpocs.,
2022.- 304 c.

Herima-Cuonuikas, M.A. O01ast 1 caHuTapHasi MUKPOOHUOJIOTHS C TEXHUKOMN
MHUKPOOHOJIOTUYECKUX HCCIeoBaHmi: YueOHoe mocodue / M. A. Jleitma-CuoHuIikas. -
CIIO.: JIans, 2022. - 588 c.

3axapos, B.b. Pabouas terpaas o o6mieit ononoruu: 10-11 kiacc: x: Yueonuky B.b.
3axapoBa, A.I. Mycrtaduna, B.1. CuBormnazora, H.M. Yepnosoii "O6mas 6uonorus. 10-11
kiacc" / B.b. 3axapos, E.T. 3axaposa, A.Jl. Kynaes, B.I1. CuBora3os. - M.: Dk3ameH, 2. -
157 c.



T A JloBkoga. [ToaroroBka k onummuanam no 6uosnoruu 8-11 kmacco. M Aipuc-tipecc

2011

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

UHTEPHET
www.informika.ru - snextponnsiii yaue6uuk "buonorus" (Bep. 2.0 - 2000) u3 nukia

"Obyuatomue HIuKIoneAuu". - YueOHbIi Kypce, KOHTpoJbHbIE Borpockl. (Kak
noJib3oBarbes - cM. "Tlomonrs".)

www.college.ru - paznen "OTkpsiToro komwtemxka" mo buonorun. YueOuuk, mogenu, On-
line TecThl, yuurenro.

www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cucreMa uenoBeka'. OOpa3oBaTeIbHbIi
caiit o npeamety buomnorus, kypc Uenosek. Ctpoenue ckenera. Mplteunas cucrema. Kax
310 padotaet. [TpunoxeHus: 2 CKeIETHBIX YHIMKIONEANN; IS YUUTENS - YPOKH,
nabopatopHbie, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus or Jlansl. HoBoctu 1 0630p5I 10
Ouonorum, sxonoruu. [Ipobnemsl u Teopun. EcTh TeMaTHueckue BBITYCKH, (poTOTaNIeped,
Oouorpaduu BETMKUX YYCHBIX, CIICIICIIOBAPD.

www.bio.1september.ru - nus yuurenei "4 uny Ha ypok buonorun". Crareu no:
Boranuke, 3o0omoruu, bronoruu - Yenosek, OO11eii OMoI0ruu, DKOJIOTHH.
www.bio.lseptember.ru - razera "buonorus" (MexX1Iy BEIXOZOM OYEPETHOTO HOMEPA T'a3€ThI
Y TIOSIBJICHHEM TTOJTHOTEKCTOBOM BEPCHH HOMEpa Ha CaliTe YCTAHOBJIEH TOI0BOM MHTEPBAI)
www.kozlenkoa.narod.ru - Otot caiit Koznenko A.I. - npenogasarens u 1jis
mperojaBaresei, Uit TeX, KTO YYUTCS caM U YUHUT APYTHX; OYHO U AUCTAHIIMOHHO,
OMOJIOTUH, XUMHUH, IPYTUM TIPEIMETaM - C MOMOIILI0 KoMIbioTepa u HTepHeT.
www.nsu.ru buosorus B Borpocax u oTBeTax - yueHble HOBOCUOUPCKOTO AKaJIeMropojka
OTBEYAIOT Ha BOMPOCHI CTAPIIECKIACCHUKOB.

www.websib.ru - pa3nen "buonorua" HoBocubupckoit o6pazoBarenshoii cetu. [Togbopka
MaTepuasoB U CChUIOK (IIPOTPaMMBI, TPOEKTHI, MAaTEPHAIIBI Y YPOKY, a0UTYPUEHTY).
www.nrc.edu.ru - "buonornueckas kapTuHa Mupa' - paszesn 3IeKTPOHHOTO YIYCOHHUKA
"KoHueniuu coBpeMeHHOro ecrectBo3Hanus". KoHLenuy npoucxoxaeHus >KU3Hu U
teopuu sBoronuu. (Ilepexon no cevuike BHU3Y "[anee...".)

www.floranimal.ru - "FLORANIMAL - pactenust u xuBoTHbIC" Kak SHITUKIOTIEAHS.



(O6vem nnpopmaruy BrieyarssieT.) BeiopaTs OyKBY, OTKPOETCS CTpaHHUIIA C IBYMS
O0NIbIIMMHU KOJIOHKaMM Ha3BaHMii: Pactenus u )KuBotHele. BriOnpaem 1o Ha3BaHUIO -
OTKPBIBAETCS OMHUCaHUe U (POTO.

www.filin.vn.ua - "®wmH" - WmroCcTpUpOBaHHAS YHIUKIIONEINS ) KUBOTHBIX. K
COXKaJICHUIO HE BCE pa3Jieibl TOTOBbL. Onucanus U Gpotorpaduu.
www.nasekomie.h10.ru "Hacekombie" O HaCEKOMBIX /ISl KOJILHUKOB - OTIMCAHKE
OCHOBHBIX BHJIOB, pUCYHKH.

www.invertebrates.geoman.ru Hacexomeie. [lonmynsipras kaura Akumymkuna M.1. ¢
MHOYKECTBOM I[BETHBIX PUCYHKOB U (oTorpaduii. -

www.bird.geoman.ru IItuner. [lonynspuas kaura Axkumymkusa .M. ¢ MHO)xecTBOM
[[BETHBIX PUCYHKOB U (oTOrpaduii.

www.animal.geoman.ru Mup xuBotHbIX. [lonynsapHas kaura Axkumymkusa U.1. ¢
MHOYKECTBOM I[BETHBIX PUCYHKOB U (oTorpaduii.

fish.geoman.ru Ps1651. imrocTpupoBaHHast SHIMKIIONEIHS PBIO.
www.plant.geoman.ru - XXu3np pacrenuii. 3aHumarenbpHo o OotaHuke. bakrepuu.
JlexapCTBEHHBIE PACTEHHUS.

www.livt.net - aieKTpoHHas WIUTIOCTpUpPOBaHHAs dHIMKIoNenus "YKuBbie cymiecTna'.
Knaccudukarus u ¢pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Penxue u ncuesatomue xuBotHele Poccuun. Onucanus u ronoca
PEAKUX KUBOTHBIX.

www.bril2002.narod.ru - bronorus qst mkonbHUKOB. Kparkast mHGOpM. 110 pasaenam:
O6mas 6uonorus, boranuka, 3oomorus, Yenosex.

www.festival.1september.ru - ®ectuBans nenparorndeckux uaei "OTkpoIThI ypok" 2006
- 2007. Paznen "lIpenonaBanue Ouonoruu'" - 86 crarei.

www.charles-darwin.narod.ru - Yapnp3 JlapBuH: Onorpadgusi 1 KHATH.



