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IHosicuuTenLHAA 3aNIUCKA

[Tpu pazpaboTke mporpaMMbl IO OHOJOTHM TEOPETUYECKYI0 OCHOBY [JIsi OIpeAesieHUs
NOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHOro mnpeamera «buosnorus» cocTaBuiIu:
koHuenryanbHbie nonoxeHus GI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJICH, COJEpKaHUS,
pe3ynbTaToB OOyueHUss U TPeOOBAHWU K YPOBHIO IMOJATOTOBKH BBIMTYCKHUKOB, MOJIOKCHHS 00
o0LIMX LEeNsIX M MPUHIUINAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmiero obpaszoBanusi B Poccuiickoit @enepanun, a TakxKe MOJIOKEHUS O crienu(rke OUOoIoTuH,
e 3HAUYEHHWU B TO3HAHMM XUBOW MPHUPOABI U OOECIEUEHHM CYIIECTBOBAHHS YEJIOBEYECKOTO
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, OMPEAETICHB OCHOBHBIC (DYHKIIMU MPOTPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo Ouonoruu Ma€T TPEICTaBICHHE O MesaX, o0 oOmieil cTparermu oOy4deHUS,
BOCIIUTAHUS M Pa3BUTUS O0O0ydYaroIIUXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buonorusy,
orpenenser 005A3aTeNbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpYy, paclpelesieHue 110
pa3zeniaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeOBATeIbHOCTh M3yYeHHUs] y4eOHOro Marepualna C
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH 00pa30BaTebHOTO MpOoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCS.

B nporpamMMe mo OMOJOTHM TaK)XKe YYHUTBHIBAIOTCS TPEOOBAaHMSA K IUIAHHUPYEMBIM JIMYHOCTHBIM,
METanpeMETHBIM U MPEIMETHBIM pe3ylbTaraM o0y4deHus B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TT03HABATEIFHON  JIEATEIIBHOCTH/y4eOHBIX JCHCTBHIA OOydJarOmUXcs ITI0 OCBOCHUIO
coJiep>kaHusl OMOJIOrH4YecKoro oopa3oBaHusl.

B mnporpamme mo Owmomormm (10-11 kmaccel, 0a30BbIi YpPOBEHb) pEAIM30BAaH IPUHIHII
MPEEeMCTBEHHOCTH B HW3Y4YeHUHU Ouoyiorud, Onarogapss 4eMy B HeW MpocMaTpUBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHH, CBS3aHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMA  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILICHUS,
IPEJICTaBICHUH O 3J0pOBOM 00pa3e XU3HU U OEpeKHbIM OTHOLIEHHMEM K OKpYXKaroulei
npupoaHoii cpene. IlosTomy Hapsigy ¢ u3ydeHHEM OOIEOMONIOTMYECKUX TEOpUid, a TaKkKe
3HAHUH O CTPOCHHH KHUBBIX CHCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX NMPOTEKAIOIINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHMOJIOTMH YJEeNeHO BHUMAaHHME HCIOJIb30BAHUIO MOJYYEHHBIX
3HAHUH B IOBCEIHEBHOM JKU3HU JUIS PEIICHHsSI PUKJIAIHBIX 33734, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  4YEJOBEKa, MEIUKO-TEHETHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEACHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHau3a BIMSHUSA XO3AHCTBEHHOM JEATEIbHOCTH 4YEJIOBEKa Ha COCTOSHHE IPHUPOIHBIX MU
HCKYCCTBEHHBIX JKOCHCTEM. YCHUJICHHE BHUMAaHHMS K MPUKIAJTHOW HANPABIECHHOCTH Y4€OHOTO
npeamera «bUOJIOrHs» NMPOJUKTOBAHO HEOOXOIUMOCTbIO 00ECHeUeHHs YCIOBUHM Ui pelieHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MpeAroaraet
dopmupoBaHHe y 00ydaromUXcs CIOCOOHOCTH aAaNnTUPOBATbCS K H3MEHEHUSM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MHUA.

buonoruss Ha ypoBHe cpenHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (opMUpOBaHUE y OOydarOIIUMXCS NPEACTABICHUH O HAaydyHOM KapTUHE MUpA,
pacumpsieT 1 00001aeT 3HaHUs O )KUBOH NpUpoje, €€ OTINYUTEIbHBIX TPU3HAKaX — YPOBHEBOI
OpraHu3alliil W DBOJIIOLWH, CO3MaET YCIOBHS UIS: TIO3HAHUS 3aKOHOB YKMBOW TPHPOJIBL,
dopmupoBaHus (QYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIICHUS K )KUBOH MTPHUPOJIE U YETIOBEKY.
Bonbmioe 3HaueHne OMONOTHS MMEET TAaKXKe JJIS PEIIeHUS BOCIHUTATENbHBIX M Pa3BHBAIOLINX
3a/ay cpeaHero oOmiero oOpa3oBaHMsI, COIMANM3alMu oOydarommxcs. M3ydenue Ouonoruu
obOecrieunBaeT yCIOBUA JUIsi (OPMUPOBAHUS HWHTEIUIEKTYalbHBIX, KOMMYHUKAIIMOHHBIX U
WHPOPMAIIMOHHBIX  HABBIKOB,  ACTETUYECKOH  KYIBTYpBl, CHOCOOCTBYET  WHTETpalluu
OMOJIOTMYECKUX 3HAHUU C TMPEJICTaBICHUSAMHM M3 JIPYTruX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uky, xumun U reorpadun. HazBanHbIe TONOKEHUST 0 TIPEJHA3HAYCHUN y4eOHOTO TpeaMeTa



«buonorus» cOCTaBUIM OCHOBY IS OMpEIeNieHUs] TOIX0I0B K OTOOpY U CTPYKTYPHUPOBAHUIO
€ro CoJep KaHus, MPEJCTaBIEHHOr0 B MPOrpaMMe 1o OWOJIOTHH.

Ot6op conepxanus ydyeOHOro mpenmera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JOKHbI
OCBOHUTH 3HAHMS M YMEHHs, 3HAUYUMbIE i1 (popMUpOBaHUS OOIIECH KYIbTYpHI, ONpEACISIOIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’Kalolllell MNpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUYECKOU JesTeNbHOCTH. Oco00e MECTO B ATOW CHCTEME 3HAHUUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOphIe CIyKaT OCHOBOM i  (QopMHUpOBaHUS
IPEJICTaBICHU O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpHUEHTAIUAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AlUH OHMOJIOTHYECKOT0 00pa30BaHusl.
CrpyKkTypupoBaHHe COAEp)KaHUS Y4eOHOrOo Marepuaja B MporpaMme 10 OHOJIIOTHUH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMYUTENIbHBIX OCOOEHHOCTSAX
JKUBOW TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd M 3BOJIOLMU. B COOTBETCTBUM C 3THUM B
CTpYKType y4deOHOoro npeamera «buomnorus» BbIIEIECHBI CIEAYIOUINE COJIepKaTelbHbIe TUHUH:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «KieTka kak Onosornyeckas CUCTEMay,
«Opranusm Kak Ouosiornyeckas cuctemay, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupa,
«IBOIOLHUS )KUBOU MPUPOJIBI», «IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

Llenp wu3ydyenust ydeOHoro mpenmera «buonorus» Ha 0a30BOM YypOBHE — OBJaJIeHUE
00yJalOIUMHUCS 3HAHUAMU O CTPYKTYPHO-()YHKIMOHAIBLHOW OPraHU3allid >KUBBIX CHCTEM
pa3HOro paHra u MpuoOpeTeHrne YMEHHUI UCIONB30BaTh 3TU 3HAHMS AJI TPAMOTHBIX JIEHCTBHI B
OTHONIICHUH 00BEKTOB )KHUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.
Hoctuxenne uenu wusydeHuss ydyeOHoro mpeamera «buomorusi» Ha 0a30BOM YpOBHE
o0ecrnieunBaeTcs PeIICHUEM CIIEAYIOINX 3a1au:

OCBOEHHE OOYYAIOUIMMUCS CHCTEMbl 3HaHUI O OHMOJOrMYECKHUX TEOpUSX, YUCHUSAX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, TMpaBWIaX, CIYyXKalluX OCHOBOH s (HhOpPMUPOBAHHA
MPEJICTABICHU O €CTeCTBEHHO-HAy4YHON KapTUHE MHUpa, O METOJaX Hay4yHOTO I[O3HaHUS,
CTPOEHUHM, MHOT0OOpa3sMM KU OCOOEHHOCTSX MMBBIX CHCTEM Pa3HOI'O YpPOBHSI OpraHU3allMu,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

dopMupoBaHue y OOy4yarOUIMXCs I103HABATENbHbIX, WHTEUIEKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHanMu3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHHM HAyYHBIX B3IJISJIOB,
ueH U MOIX00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIIEHHE Yy oOywarouuxcs oOmmell KyabTyphl, (YHKIIMOHAIHLHOW T'PAMOTHOCTH, Pa3BUTHUE
yMEHUN OOBSACHATH U OLICHUBATH SIBJICHUSI OKPY)KAIOIIETO MUPA KUBOW MPUPOIBI HA OCHOBAaHUU
3HAHWI U OTBITA, MOJNYUYEHHBIX IPU U3YYEHUU OHOIOTHUHY;

dbopMupoBaHUEe y 00y4aroOIMXcs YMEHUN WIUTIOCTPUPOBATh 3HAU€HHUE OMOJIOTHUYECKUX 3HAHUH B
MPaKTUYECKOU JIESITENIbBHOCTU YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXXHOCTH TIO3HAHHS YENOBEKOM >KUBOM TMPHUPO/IBI,
HE00X0IUMOCTH OEpeKHOr0 OTHOIIEHUS K HEl, COOMIOEHUS ITUUECKUX HOPM NP MPOBEICHUU
OMOJOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHHE LEHHOCTH OHOJOTMYECKUX 3HAHMW [UIsl TOBBIMIEHHUS YPOBHS HKOJIOIMUYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

MpUMEHEHUE TPHOOPETEHHBIX 3HAHMM M YMEHUW B TIOBCEAHEBHOM JKMU3HU I OIICHKHU
MOCJEICTBUM CBOEH JAEATENILHOCTH 10 OTHOIIEHUIO K OKpY)Karolled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOMI0IEHNE Mep TPODHUIAKTHKY 3a00IeBaHUH.

B cucreme cpennero obmiero obpasoBanusi «buonorus», uyyaemas Ha 0a30BOM YpPOBHE,
ABIIIETCS 00s13aTENbHBIM YUYE€OHBIM MPEIMETOM, BXOSIIMM B COCTaB NpPEeIMETHOW oOnactu
«EcTecTBeHHO-HAyUYHBIE IPEIMETHI.

Jnst uzydeHus: Ouosioruy Ha 0a30BOM YpOBHE CPEIHEro OOIIero oOpa3oBaHUs OTBOAUTCS 68
gacoB: B 10 kimacce — 68 vacoB (2 daca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



Conepxanue o0yyeHus
10 knace

Tema 1. Buojsiorus kak Hayka.

buonorust kak Hayka. CBsi3b OWOJIOrMH C OOIECTBEHHBIMHU, TEXHHUUYECKUMU U JIPYTHUMHU
€CTECTBCHHBIMU HayKaMu, (uiocodueii, 3TUKOH, ICTETUKON W mpaBoM. Ponbs Ouosoruu B
(dbopMUPOBAHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CrucreMa OMOJ0rHYecKUX HayK.
MeTonbl TIO3HAHUS JKUBOW TpHPOABI (HAOMIOIEHUE, JKCIEPUMEHT, ONMHUCAHWE, H3MEpPECHHE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumuu:

Hoptpetst: Y. dapsun, I'. Mennens, H. K. Konbuos, Ix. Yorcon u @. Kpuk.

Tabnuiibl ¥ cxembl: «MeTOoIbl TTO3HAHUS KUBOU IPUPOIBDY.

JlaGopaTopHble U MpaKkTH4YecKne padoThbi:

[Tpaktnueckast padora Ne 1. «/cnonp3oBaHuE  pa3IUYHBIX METOJOB IMpPU  H3YyYEHUU
OHOJOTUYECKIX 0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M X OPraHU3al M.

JKuBbie cuctemsl (0MOCHCTEMBI) KaK MpeAMeT u3ydeHus Ouonorud. OTanune >KUBBIX CHCTEM OT
HEOPraHUYECKON MPUPOIbI.

CaoiicTBa OmocucTeM M MX pa3zHooOpasue. YPOBHU OpraHu3alvdyd OMOCHCTEM: MOJEKYJSPHBIH,

KJICTOYHEIH, TKaHEBEIH, OpraHu3MEHHBIH, MOMYJISIUMOHHO-BUOBOM, 3KOCHCTEMHBII
(buoreorneHOTHYECKHI ), OMOC(EPHBI.
JdemMoHcTpaumMu:

Tabnuibl v cxembl: «OCHOBHbIE IPU3HAKH KU3HIY, «Y POBHH OPraHU3ALUU KUBOW IPUPOIBI».
O6opynosanue: Mozaenb Mosekysbl JJHK.

Tema 3. XuMH4YeCKHUil COCTAB M CTPOEHUE KJIETKH.

XUMUYECKUH COCTaB KJIETKU. XMMHUYECKHE 3JIEMEHThI: MaKpOAJIEMEHThI, MUKpO3JieMeHThl. Bosa
U MUHEpAJIbHbIE BELECTBA.

@OYHKIMY BOJbI U MUHEpAIbHBIX BEleCTB B KieTke. [loanep:xanne ocMoTH4ecKOro 6aaHca.
benku. CoctaB u cTpoeHue OeaKoB. AMUHOKHMCIOTBI — MOHOMephl OenkoB. HezameHuMmsble u
3aMEHUMbIE AMUHOKHUCIOTBI. AMUHOKHCIOTHBIH COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM
MOJIeKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs M YETBEPTHUYHAs CTPYKTypa). XUMHUYECKUE
cBoicTBa OenKkoB. buonornyeckue GyHKIMN OEITKOB.

®epmeHTl — Ouosorndyeckue Karanuszatopel. CrTpoeHue (epMeHTa: aKTHBHBIM IEHTD,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbpl. OTinuuss  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJINn3aTOPOB.

VYrneBonpl: MOHOcaxapuabl (TJIIOKO3a, pubo3a U Ae30Kcupubo03a), aucaxapujibl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TIJMKOTeH, LeJUlos03a). buonoruueckue QyHKIMu
YIJIEBOJIOB.

Jlunuasl: Tpurnuuepuasl, dochonunuasl, crepouasl. I'uapodunabHo-THAPOPOOHBIE CBONCTBA.
buonornueckue pynkuun aununoB. CpaBHEHHE YTII€BOAOB, OEKOB U JTUIHA0B KaK UCTOYHUKOB
DHEPIHH.

Hykneunnoseie kucnorsl: JJHK m PHK. HykmeoTtunbpl — MOHOMEpBI HYKIEHMHOBBIX KHCIIOT.
Crpoenne u ¢ynkuuu JHK. Crpoenne u ¢ynxunuun PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[lutonorus — Hayka o kjerke. Kiierounast Teopusi — mpumep B3aMMOACUCTBUS uael U (HakToB B
HayYHOM IMO3HAaHUU. MeTo/1bl U3yYeHUS KIETKH.

Knerka kak wnenoctHas sxuBas cucrema. OOIIuMe TNPU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, mosekyisl JIHK kak renerudeckuii anmapar, cucremMa cuHTe3a Oeska.




Tumbl  KJIETOK:  JyKapHOTHYecKas W mpokapuoTuuyeckas. (OcoOEHHOCTH  CTPOEHUS
MpOKaprOTHUYECKON KieTKu. KieTounas crenka Oaktepuil. CTpoeHHE DyKapHOTUYECKOM KIICTKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpbl KIJIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, UX (QyHKIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmuu. lluTomnmazmMa u €€ OpraHOUIBL
OnnomemOpannbie opraHoubl kietku: DI1C, anmapat [Nonbmxu, muzocomsl. [lomyaBTOHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA M IJIACTHI.
Bunap! nnactun. HememOpaHHbIe OpraHoOM bl KJIETKU: pUOOCOMBI, KJIETOUHBIN LIEHTP, HEHTPHOJIH,
PECHUUKH, KTYTUKU. DYyHKIUN OPraHOMA0B KIETKU. BKiltoueHusl.

Anpo — perynsaTopHblil HeHTp kieTkd. CTpoeHue snpa: siiepHas 000i10YKa, Kapuolasma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.

JdemoHcTpaumuu:

IHoptpetsnl: A. JleBenryk, P. I'yk, T. IlIBann, M. lIneiigen, P. Bupxos, [Ix. Yorcon, @. Kpuk,
M. Vunkunc, P. ®pankiun, K. M. bap.

Jnarpammel: «PacnpenencHie XMMHYECKUX JIEMEHTOB B HEXXMBOW Ipupoae», «Pacnpenencuue
XUMHUYECKHX 3JIEMEHTOB B KUBOM MPUPOEN.

Tabnuubl u cxemsl: «llepuonuyeckas TabaMIa XUMUYECKUX JIEMEHTOBY, «CTpPOEHUE MOJIEKYIIbI
BOnbI», «buocuHTe3 Oenka», «CrpoeHne MoJekyasl Oenka», «CTpoeHune QepMeHTay,
«Hyxneunossle kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KieTkn», «CTpoeHue KHUBOTHOM KiIeTKn», «CTpOEHHE pacTUTENIbHON KiIeTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpOeHUE AApa KIETKN», «Y TIEBOABIY, «JIMnmuab.
OOGopynoBaHue: CBETOBOM  MHUKPOCKOI, 00OpyIOBaHWE JUIsi TMPOBEICHUS  HAOJIOJICHUNH,
U3MEpPEHUl, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepHUaTbHBIX
KJIETOK.

JlaGopaTopHble U NpaKkTH4YecKne padoThbi:

JlabopatopHnast padota Ne 1. «M3ydyeHne KaTalIuTUIECKON aKTUBHOCTU (PEPMEHTOB (Ha MpHUMepe
amMMJIa3bl WM KaTajasbl)».

JlaGopaTtopHnast padota Ne 2. «3yueHnue CTpoeHHsI KJIETOK PaCTEHUM, )KUBOTHBIX U OaKTepUi 1O/
MHUKPOCKOIIOM Ha 'OTOBBIX MUKPOIIpENapaTax U UX OIMHCAHUEY.

Tema 4. 7KuzHenesiTeIbHOCTb KJIETKH.

OOMeH BewiecTB, MM METa0O0IM3M. ACCUMWISALNA (IUIACTUYECKUH OOMEH) M JUCCUMMIIALIUS
(oHepreTuyeckuii oOMEH) — JB€ CTOPOHBI €IMHOrO mpolecca MeTabonusma. Posb 3akOHOB
COXpaHEHMsI BELIECTB U SHEPTHH B TOHUMAaHUN METa00IM3Ma.

Tunsl oOMeHa BeniecTB: aBTOTPOHBIN U retepoTpopHbIid. Poiab GpepMeHTOB B 0OMEHE BElecTB
Y TIPEBPAICHUN YHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3el  QorocunTe3a. Peaknum  doTocuHTE3A.
O dexTuBHOCTH (poTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A [UI KHU3HHU Ha 3emiie. BausHue yciaoBuit
cpelibl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaYeHHE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMie.
OHeprerudyeckuii oOMeH B KieTKe. PaciuernseHue BeIlecTB, BbIIEICHHE U aKKyMYJIHMpPOBaHUE
HEPIUU B KIJETKE. OTalbl SHepreTudyeckoro oobmena. [nukonms. bpoxeHune M ero BUBL
KucnoponHnoe okucieHue, wid KJIeTOUHOE abixaHue. OKucauTelbHOE (ochopHiInpoBaHUE.
O} PeKTUBHOCTH IHEPTETHIECKOTO OOMEHa.

Peakuuu marpuynoro cunresa. I'enernueckast nnpopmanus u JIHK. Peanuzanus renetrnueckoit
uHpopMalUu B KiIeTKe. | eHeTWdeckuil KOoJ M ero cBOMCTBa. TpaHCKpHUIILUS — MaTpUYHBIHA
cuate3 PHK. Tpancmaumss — OwocwHTe3 Oenka. Otambl TpaHchsiuuu. KommpoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuuTe3e Oelka.

Hexnerounsie ¢gopmbl xu3Hu — Bupychl. Mcropust otkpsiTusi Bupycos (. V. BaHoBckwii).
OcoOeHHOCTH CTpOeHHsI M KM3HEHHOro IMKJIa BUpYycoB. baktepmodaru. bonesnu pacrenwmit,
JKUBOTHBIX M 4Y€JIOBEKa, BhI3bIBa€Mble BUpycamu. Bupyc nmmyHnonedunura yenoseka (BUY) —




B0o30yautens CIIMJla. OOpaTHas TpaHCKpUIIMs, peBepraza M HHTerpasa. IIpodunakruka
pacnpocTpaHeHHs] BUPYCHBIX 3a001eBaHUi.

JdemoHcTpaumuu:

Ioptpetst: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsses.

Tabmunel 1 cxembl: «Tunbl nutanusy, «Metabonu3am», «MHUTOXOHIPU», «IHEPTETUICCKUN
obmeny, «Xmoporacty», «Porocunresdy, «Ctpoenne [JHK», «Ctpoenne n GpyHKIMOHUpOBaHWE
reHa», «CuHTte3 Oenkay, «l'eHetmueckuii kom», «Bupyce», «bakrepuodarm», «CTpoeHHe U
»ku3HeHHbIH ki Bupyca CITM/la, 6akrepuodaray, «Permmukamms JJHK».

Ob6opynoBanue: mojenu-ammnkanuu «Y nsoenne JIHK u tpanckpunuusy, «brnocunres 6emkay,
«CtpoeHnue KiIeTku», Mojienb cTpykTypsl JJHK.

Tema S. Pa3MHoOkeHUe M HHAMBUHIYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounplli 1HKJI, WM SKU3HEHHBIM 1K kieTku. HWHTepdasza u  wmuto3. Ilpomeccsr,
npoTekaromue B uHTEpdaze. Permmmkanus — peakunss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM HAa0Op — KapHOTHUIL. J[MIUIOWIHBIA W TarUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpomaTtuabl. LluTomornueckre OCHOBBI Pa3MHOKEHUS U WHIWBHUIYAIIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Craauu Murtosa. lIporecchl, mpouCXOAsIINe HAa Pa3HBIX CTAIUSIX
MUTO3a. BHOIOrHnYecKkuii CMbICI MUTO3A.

[Tporpammupyemast THOEIH KJICTKH — aIlloNTo3.

@opMbl pa3MHOKEHHUS OpPraHU3MOB: O€cCIloioe M IMOJ0BOE. Buabl 6ecrosioro pa3MHOXKEHUS:
JIeJICHUE HAJBOE, MOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30OBaHHE, BEr€TaTUBHOE
pa3MHO)keHue. IcKycCTBEHHOE KIIOHHPOBAaHUE OPraHU3MOB, €0 3HAYEHUE JIJIsl CEEKLIUH.
[TonoBoe pa3MHOXKEHUE, €T0 OTIUYHUS OT OECIIOJIOTO.

Meiio3. Ctaguu meiosa. [Ipoieccel, mpoucxoasiye Ha cTaauax mMeio3a. [loBenenue xpomocom
B Meno3e. KpoccuHrosep. bruosmornueckuil CMbICII M 3HAUEHUE MEH03a.

['amerorenes — mporecc oO0pa3oBaHMs TMOJOBBIX KIETOK Y >KUBOTHBIX. [loJoBBIE Kenesbl:
CEMCHHHMKHU W sudHuKH. OOpa3oBaHWE W PAa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
AilIeKIIeTKa) — crepmaToreHe3 u oBoreHe3. (OCOOEHHOCTHM CTpOEHHUS SHIEKICTOK U
crepmaTto3onoB. OmrogorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BuTHE (OHTOTeHE3). DMOpUOHAIBHOE pa3BUTHE (IMOpHOTreHe3). DTarbl
AMOPHOHATILHOTO Pa3BUTHS y MIO3BOHOYHBIX JKMBOTHBIX: APOOJICHHUE, TaCTPYIISAIUs, OPraHOTeHES.
[TocTomMOpuoHabHOE pazBUTHE. THUMBI MOCTIMOPHUOHANBLHOTO PA3BUTUSA: MPSAMOE, HEMPIMOE
(uumHoYHOE). BnusiHME cpenpl Ha pa3BUTHE OPTraHU3MOB, (PAKTOpPHI, CIIOCOOHBIE BBHI3BIBATH
BPOX/JIEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHE3 IBETKOBOTO PACTEHHUS: CTPOCHHE CEMEHH, CTaauu
pa3BUTHSL.

JdemoHcTpaumu:

Tabmuiel U cxeMbl: «DOpMBI  Pa3MHOKEHHUS OPTaHU3MOBY, «J/IBOWHOE OIIOIOTBOPEHHE Y
[BETKOBBIX pacTeHUi», «BereratTuBHOE pa3sMHOXKEHHUE pacTeHUW», «JleeHne KiIeTku
Oaktepuii», «CTpoeHUE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIN UK,
«Permmukanus [IHK», «Mwutosy, «Meio3», «lIpsmoe u Henpsmoe pa3Butue», «l'amerorenes y
MJIEKOMUTAOIINX U YeN0BeKa», «OCHOBHBIE CTaIUN OHTOTECHE3a.

OOGopynoBaHue: MUKPOCKOI,  MHKporpemnapatsl  «CrepMaTo30ubl  MJIEKOIUTAIOIIETOY,
«Siueknerka muekonuTarouiero», «KapuokuHe3 B KIETKax KOpelIKa JyKa», MarHUTHas
Moaenb-anrukanus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpoMOCOMBL.
JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Jlabopatopnast pabora Ne 3. «HaOmromeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKPOIMpENapaTax.

Jlabopatopnass pabora Ned4. «lM3ydeHue CTpoOeHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparaxy.

Tema 6. HaciieicTBeHHOCTHh M H3MEHYUBOCTH OPIaHU3MOB.




[Ipenmer u 3amaun reHeTHKH. McTopus pa3BUTHS reHETUKU. POsIb IUTOIOTHH M SMOPHUOJIOTUH B
CTaHOBJICHUM TEHETUKU. BKiag poccuiickux M 3apyOekHBIX YUYEHBIX B pa3BUTHE TE€HETHKHU.
Metonbl TeHETHKH (TUOPUIOIOTUYCCKUH, IMMTOTCHETUYCCKUI, MOJEKYISIPHO-TCHETHUECKUN).
OCHOBHBIE TEHETHMYECKHE TIOHATHS. |'€eHeTHueckass CHMBOJIMKA, MCIOJb3yeMas B CXEMax
CKpEILLMBAaHUM.

3aKOHOMEPHOCTH HAacJIeJOBaHUs MPHU3HAKOB, ycTaHoBjieHHble ['. MenneneM. MoHorubpuaHoe
CKpelrBaHue. 3aKOH eMHO00pa3usi THOPUAOB MEPBOro mokojaeHus. [IpaBuino 1OMHUHUPOBAHMUSL.
3aKkoH paclieryieHns npusHakoB. ['mnoresa uwcrorel ramer. [lomHoe u  HenmosiHOE
JIOMUHUPOBAHUE.

JurubpunHoe  CKpeluBaHuE. 3akOH  HE3aBHCHMMOIO  HACIEJOBaHUs  IPU3HAKOB.
LluTOoreHeTHUECKUe OCHOBBI JUTHOPUIHOTO CKPEUIMBaHMUA. AHAIU3UPYIOIIEEe CKpEUIMBaHHE.
Hcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHUS JIJIs ONIPEIETICHHS T€HOTUIIa OCOOH.
CuernneHHoe HaclefoBanue npusHakoB. Padora T. Moprana mo cuerjieHHOMY HAacleIOBaHUIO
reHoB. HapymieHue cuensiieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

I'enetnka mnona. XpoOMOCOMHOE ONpENEICHUE I0Ja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble opraHu3mbl. HacnenoBaHume NPU3HAKOB, CIECIUIEHHBIX C
MIOJIOM.

N3meHunBOCTh. Buabl M3MEHUMBOCTU: HEHACJIEACTBEHHAs W HacleACTBEHHasd. Posb cpensl B
HEHACIIEJICTBEHHOW HW3MEHYMBOCTHU. XapaKTEepPUCTUKA MOAU(PUKAIMOHHON W3MEHYHBOCTH.
Bapuanvonsslil psn 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE 1
KaueCTBEHHbBIE MPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAN(PUKALIMOHHONW U3MEHYMBOCTH.
HacnencrBennas, Uiy reHOTUIIMYCCKAs, U3MESHUNBOCTh. KoMOMHATHBHAS N3MEHYUBOCTh. Meio3
U TOJIOBOM MpoIlecC — OCHOBa KOMOWHATUBHOM M3MEHYMBOCTH. MyTallMOHHAs U3MEHYHBOCTb.
Knaccudukarus myranmii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa W MPUYMHBI MYTaIHi.
Myrarennbie (hakTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIEICTBEHHOW M3MeHunBocTH H.
. BaBuiosa.

BuesinepHas HacneACTBEHHOCTh U U3BMEHUYHUBOCTb.

I'eneruka wuyenoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJbI TI'E€HETHUKH 4YEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OHMOXUMHUYECKHH, MOJEKYISIpPHO-
reHeTnyeckuil. COBpEeMEHHOE OIpe/leJIeHHe TEeHOTHIA: IOJHOTEHOMHOE CEKBEHHPOBAHME,
TeHOTUIIMPOBaHUe, B ToM uucie ¢ nomomsio I1IIP-ananu3za. HacnenctBeHHble 3a0oneBaHMs
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HAcleACTBEHHOM MpeapacroyioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuyeckue W TreHepaTuBHble MyTauuu. CTBOJNOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, TPOMUIAKTUKYA U JICUEHUS F€HETHYECKUX
Oone3Held. MeauKO-TeHEeTHUYEeCKOe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEAMLMHCKOW TE€HETHKH B
MPEIOTBPALICHUH U JICUEHUU TeHETUYECKUX 3a00JIeBaHUM YeIOBeKa.

JleMoHCTpanum:

[oprpetsl: I'. Mennens, T.Mopran, I'.ge ®pu3, C. C.UYersepukoB, H. B.Tumodees-
PecoBckuii, H. 1. BaBuos.

Tabaune! u cxeMbl: «MOHOTMOPHUIHOE CKPEIIMBAHNUE U €T0 IIUTON€HETUYECKash OCHOBAY, «3aKOH
pacuienjeHus U ero IUTOreHeTHYecKass OCHOBa», «3aKOH YUCTOTHI ramer», «Jlurubpuanoe
ckpemuBaHue», «lluronoruueckue OCHOBBI JUTHOPUIHOTO  CKpeIlMBaHMs», «Meio3»,
«B3anMopnelicTBUEe alUIENBHBIX TEHOBY», «l'€HeTHyeckue KapThl pPACTEHUHM, JXUBOTHBIX U
yenoBeka», «l'eHermka mnosa», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIJIEHHOTO C IOJOMY,
«KapuoTunsl uyenoBeka M IKHUBOTHBIX», «Bumbl wu3MeHunBocTH», «MoaudukanronHas
U3MEeHUYUBOCThY, «HacnenoBanue pesyc-gakropay, «l'eHeTHKa rpymnn KpoBu», «MyTanroHHas
U3MEHYUBOCTDY.

OO6opynoBaHue: MOAETU-aNIUINKALUN «Monorubpuanoe CKpELIUBaHUE, «HenomHoe
JOMUHUpOBaHUEe», «JluruOpunHoe ckpemuBanue», «llepekpéct XpoMocom», MHUKPOCKON H
MuKpornpenapar «J/{po3oduna» (Hopma, myranuu GopMbl KPbUILEB U OKpacKu Telna), repbapuit
«I"'opox moceBHOW».




JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopatopnass pab6ota Ne 5. «/3ydeHuwe pe3yabTaToOB MOHOTHOPUAHOTO W JUTHOPHIHOTO
CKpEILIMBaHUA y Ap030(HIIbl Ha TOTOBBIX MUKpOIpenapaTax.

JlaGopaTopnas pabora Ne 6. «M3ydyeHne MOaU(MDUKAITMOHHOW W3MEHYMBOCTH, ITOCTPOCHHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

JlaboparopHas pabota Ne 7. «AHanu3 mytauuil y Apo30¢puiibl Ha TOTOBBIX MUKpOIIpEnapaTax».
[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHATH3 POJIOCIOBHBIX YEIOBEKa.

Tema 7. Cesexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

Cenexuuss Kak Hayka U Ipolecc. 3apoKICHUE CEIeKIMU M JoMecTukanus. Ydenue H.
W. BaBuioBa 0 LIEHTpax HPOUCXOXACHUS W MHOrooOpasusi KyJabTYpPHBIX pacTeHui. LleHTpsl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, ITaMM.

CoBpeMeHHbIE METONABI CeleKIUU. MaccoBblii W HMHIUMBUIYaldbHBIH OTOOPHI B CEJICKIUU
pacteHuil u kuBOTHBIX. OLIeHKa 3KCTephepa. bIn3KopoACTBEHHOE CKpEeIMBaHNEe — HHOPUIMHT.
UYucras nuHusa. CkpemuBaHue 4YHUCTBIX JuMHUWA. ['erepo3uc, wuiaM rubpugHas cuia.
Hepoxacteennoe ckpemmBanue — ayrOpuauHr. OtpanénHas ruOpuausanuss U e€  yCIexH.
HcKyccTBEHHBIM MyTareHe3 W IMOJIYy4YEHUE MOJUIUIONJ0B. JIOCTMIKEHHs CEJeKUUU PACTEHUH,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHomoruss Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHepUs. OTambl CO3JaHUus
pexomOunantHoil JIHK u Tpancrennsix opranusmoB. Kiierounas wunxenepus. Kietounsie
KyJlIbTypbl. MUKPOKJIOHAJIbHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHME M dTudeckue npodiempl. MO -
FeHETUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JemMoHcTpanuu:

Ioptpetsl: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 11BaHOB.

Tabnuibl 1 cxeMbl: kapTa «LeHTpBI MPOUCXOKIEHHST 1 MHOTO00Pa3Hsi KyJbTYPHBIX pAaCTCHUI,
«Ilopoabl  AOMANIHUX JKUBOTHBIX», «CopTra KyJIbTYpHBIX pacTeHuil», «OtnanéHHas
rubpuam3anusy, «Paborel akamemuka M. @. UBanoBay, «llomummonnus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TEHOB, XpPOMOCOM.

OO6opynoBaHue: MYJSDKY II0JI0B U KOPHETIJIONOB AUKUX (OPM U KYJIBTYPHBIX COPTOB PACTCHHUIA,
rep6apuii «CenbCcKOX035HCTBEHHBIE PACTEHUS».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbIE METOABbl W JOCTHKEHUS CEJNEKIMM pPACTeHUH U IKUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAaHLUIO, MJIEMEHHYI0 (epMy, COPTOUCIBITATENbHbBIM Yy4acTOK, B TEIIMYHOE
X035ICTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 xkiaace

Tema 1. DBosOIMOHHAs OHOJIOTHS.

[Ipennocsliku BO3HUKHOBEHMS YBOJIIOLIMOHHON TEOPUH. DBOIIOLMOHHAS TEOPHsI U €€ MECTO B

6uonoruu. BiusiHue 3BOTIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUHU U JPYTUX HaYK.
CunerenbcTBa 3BomoNMK. [laneoHTomorndyeckue: Mocie10BaTeNbHOCTh IMOSIBJICHUS BHJIOB B
MAJICOHTOJIOTUYECKON JIETONUCH, IepexoaHble ¢opMmbl. buoreorpaduyeckue: cXoACTBO U
paznuune ¢ayH 1 GpIop MaTepuKOB U OCTPOBOB.
OMOpHONIOTHYECKUE: CXOJCTBA M pa3iMyusi SMOPUMOHOB Ppa3HbIX BHUAOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJOTUYHbIE, PYJIUMEHTapHbIE OpTraHbl,
aTaBU3Mbl. MOJEKyIIpHO-OMOXUMHUYECKHE: CXOJACTBO MEXaHU3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTeH Y BCEX OPraHU3MOB.



OpomtouronHass Teopusi Y. JlapsunHa. [IpeAnochuiku BOZHMKHOBEHUS JapBUHHU3MA. [[BroKyiue
CWJIBI HBONIIONMHM BUAOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOKEHUE MPH OTPAHUYCHHOCTHU
pecypcoB, HeolpeaenEHHast U3MEHYHBOCTh, OOpH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD).
Cunrerndeckast Teopus sBosonun (CTD) u e€ 0OCHOBHBIE TTOJIOKEHUS.
MukposBontonus. [lonynsanuus kak eIMHNLA BU1A U HBOJIFOLUU.
JBuxkymue cwibl ((hakTopbl) HBONIONMHM BUAOB B MpUpoie. MYTAIMOHHBIA TpoIecC |
KOMOWHATUBHAS HW3MEHUYUBOCTh. [lomynsimmoHHBIE BOJHBI W Apedd TeHoB. M3omsauus u
MUTPALIUS.
EctectBeHHbIil 0TOOp — HanpaBisomui GhakTop 3Botonund. @OpMbl €CTECTBEHHOTO 0TOOpA.
[Tprcrioco0neHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bojtouuu. IIpumepsl mpucnocoOiieHuit y
Opranu3MoB. ApoMop(O3bl U UIHO-aJANTALUH.
Bun wu BumooOpazoanue. Kpurepuu Buma. OcHOBHble (opmbl  BUA00Opa30BaHUS:
reorpaduueckoe, 3KOJI0rHuecKoe.
MakposBomrorusi.  DopMbl  HBOMIONUH:  (PUIETHYECKAs,, JUBEPreHTHAs, KOHBEPIreHTHAs,
napaensHas. HeoGpatumMocTs 3BoOLNNH.
[IpoucxoxaeHne OT HecHeUaIM3UpPOBaHHBIX MpeakoB. Ilporpeccupyromas crnenuaiu3anusi.
AnlanTvBHas paaudanus.
JdemMoHcTpaumMu:
[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. apsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens,
®. Mrwomep, A. H. Ceep1ios.
Tabmuipl u cxembl: «Pa3BuTHE OpraHMYEcKOro Mupa Ha 3emie», «3apOJbIu MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepurcy, «PopmMel 60pbOEI 3a cyliecTBOBaHHEY», «EcTecTBEHHBII 0TOODY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpasue Mopoa >KHUBOTHBIX», «llomymsumy,
«MyTanyoHHas U3MEHUUBOCTBY, «ApomMopdo3sly, «Mnuoanantanumny, «O0mas aerenepamms,
«/IBmxyiue cuibl 3Bostonuny, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopboa
3a CYLLECTBOBAHUEY, «IIpucnocoOiaeHHOCTh OpPraHU3MOBY, «["eorpaduueckoe
BUJ1000pa3oBaHuey, « IKOJIOIMUECKOe BUA000pa30BaHUE.
OO6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3NIUYHBIMU TUIMAMU OKpAacKH, HA0Op MJIOI0B M
ceMsiH, Kosutekuus «[IpuMephl 3alUTHRIX MPUCTIOCOOIEHUH Y KUBOTHBIX», MOAENb «OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUNY, 00bEMHAs MoJieNb «CTpOeHHE TOJIOBHOTO MO3ra TO3BOHOYHBIX .
buoreorpadpuyeckas kapta mupa, KoJuteKus «OopMbl COXpaHHOCTH UCKOMAEMbIX KUBOTHBIX U
pacTeHui», monenp ammiukanus «llepekpéct xpomocom», BiaxkHble mnpenaparsl «Pa3Butne
HaceKkoMoroy, «Pa3Butue marymku», Mukponpenapar «Jlpo3oduna» (Hopma, MyTauu (Hopmbl
KPBUIHEB U OKPACKH TeJa).
JlabopaTopHble U NpakTHYeCKHe PadoThI:
JlaGopatopHnas padota Ne 1. «CpaBHeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
Jlaboparopnas pabota Ne 2. «Onucanue nNpucrnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCHUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KM3HU Ha 3emJie.
JlonayuHble NMpeACTaBICHUS O 3apOXKICHUM KU3HHU. HayuHble runoTe3sl BO3HUKHOBEHUS KU3HU
Ha 3emsie: abuoreHe3 W mMaHCHepMus. XHUMUYecKas »JBOJIOLUSA. AOUOTeHHBI CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBbHOE  MOJATBEPXKJIECHUE
XUMUYECKOW 3BoJronny. HavdanbHable 3Tanbl Ononorudeckoit sBosmtonuu. ['unoreza PHK-mupa.
dopmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE MPOTOKIETKHU. [IepBble KIETKH U UX
sBoMIOIMA. DOPMHUPOBAHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.
Pa3zButne xu3HM Ha 3emiie 1o spam u nepuoaam. Karapxei. Apxeiickas u mpoTepo30HcKas dpHI.
[Taneo3oiickas spa u €€ MEPHOIbI: KEeMOPUNCKHI, OPJAOBUKCKHM, CHIYPUHCKUN, HCBOHCKUM,
KaMEHHOYTOJIbHBIN, IEPMCKHUH.



Me3so3olickas 3pa 1 €€ Mepuoibl: TPUACOBBIN, OPCKUA, MEJIOBOM.

KaiiHo30iickas 3pa u €€ nepro/pl: 1ajge0reHOBbI, HEOr€HOBBIN, aHTPOIIOTE€HOBBIH.
XapakTepucTuka KJIMMaTa M TE€O0JOrM4ecKuX IpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
pPacTUTEIBLHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuidl U KUBOTHbIX. l[losiBieHwme,
pacuBeT U BBIMUPAHUE TPy )KUBBIX OPraHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue 3Boioluu. OCHOBHBIE CHCTEMAaTHYECKHE
TPYIIIBI OPTaHU3MOB.

OBOJIIOLMS YeJIOBEKa. AHTPOIOJIOrUs Kak Hayka. Pa3BUTHE NMpPEACTABICHUI O MPOUCXOKICHUU
yenoBeka. MeTonbl u3ydeHus: aHTponoreHe3a. CXOACTBa M Pa3ianyMsl YEJIOBEKA U JKUBOTHBIX.
CucremMaTnuecKoe MOJ0KEHUE YEIOBEKa.

JBmwxynme cuibl (hakTopsl) anTponorene3a. HacnencTBeHHass MN3BMEHUYNBOCTD U €CTECTBEHHBIN
ot0op. Ob1ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYAUM TPy/a, MBIIIJICHUE, PEUb.
OCHOBHBIE CTaJIMM U BETBU HBOJIFOLIMU YEJIOBEKA: aBCTpaJlonuTekH, Yemnosek ymensiil, Yenosek
NpAMOXOIAIIMKA, YemoBeKk HeaHaepTalbCKuid, YenoBek pa3ymHbid. Haxoakum uckomaeMbix
OCTaTKOB, BpeMsl CyLIECTBOBaHMSA, 00JaCTh paclpoCTpaHeHHsI, 00bEM TOJIOBHOIO MO3ra, odpa3
JKU3HU, OPYIUSL.

Yenoseueckue packl. OCHOBHBIE OOJNBIIME pachkl: eBporeoujHas (eBpa3uiickas), Herpo-
aBcTpajionsiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAs  (a3uaTcKO-aMepuKaHckas).  YUepTsl
IPUCIIOCOOJIEHHOCTH IMPEACTaBUTENEH YENOBEYECKMX pac K YCIOBUSAM CYIIECTBOBaHUS.
EnuncTBO uenoBeueckux pac. Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®. Penu, JI. ITactep, A. W. Onapun, C. Muinep, I'. FOpu, Y. /lapBuH.

Tabmuubt u cxemsl: «Bo3HukHOBeHUE COTHEYHON CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO MHpPay,
«PactutenbHas kinetka», «OKuBoTHas kietka», «lIpokapumornueckas kierkay», «CoBpeMeHHas
CHUCTEMa OpPraHuyeckKoro mupa», «CpaBHEHHE AaHATOMUYECKHX YEpPT CTPOCHUsSI 4YEJIOBEKa M
4yeJIoBeKoOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa NaJICOHTOJIOIMYECKMX HaXOJ0K IPEIKOB
COBPEMEHHOTO 4YeJIOBEKay, «llpeBHeumue roan», «/pesHue moan», «llepBeie cOBpeMeHHbIE
oI, «YenoBeyeckue pach».

O6opynoBanue:  mymsoku — «[IporcxokaeHne — yenoBeka»  (OIOCTBI  aBCTPATIONUTEKA,
MUTEKaHTPOIa, HEaHAEepPTalblla, KPOMAaHbOHIIA), CIENKHA WIN M300pakeHHs KaMEHHBIX OpyIuil
MEepBOOBITHOTO YesIOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebia), reoXpoHoJIorHueckas Tabiauia,
KoJuieKIUs «DOpMbI COXPaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHHI.

JlabopaTopHbIe U IpaKTHYeCKHe PadoThI:

[MpakTtuueckass padora Ne 1. «M3yueHue HCKOMAEMBIX OCTaTKOB PACTEHHH MU KUBOTHBIX B
KOJUIEKLIUSX .

OKCKypcusi «OBOINIOLMS OpPraHUYeCKOoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYYHBIH WU
KpaeBequecKuil My3ei).

Tema 3. Opranu3msl 4 OKpy:KaIAas cpeaa.

DKoJorusl Kak Hayka. 3ajjaud U paszesbl SKOJIOrMH. MeToJbpl SKOJIOrMUeCKUX HCCIeA0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHUsA OpraHU3MOB: BOJHAS, HA3eMHO-BO3AYLIHAS, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAsI.

Oxonorndeckue (daktopel. Krnaccubukamus dSkojgornueckux —(axTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTPOIOreHHbIe. J[elicTBHE IKOIOTUYECKUX (PAKTOPOB HA OPTAaHU3MBI.
AlGuotnueckue (pakTophl: CBET, TeMIiepaTrypa, BiakHOCTh. DoTonepuonusm. [Ipucnocobnenus
OpPTaHU3MOB K JCHCTBUIO a0MOTHYECKUX (aKTOpoB. bruosorudeckue puTmel.

buotnueckune daxtopel. Buapl OMOTHYECKMX B3aMMOJEHCTBHI: KOHKYPEHIIHS, XUIITHHYECTBO,
cum6u03 U ero ¢popmel. [lapazutusm, koonepaus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHCTBO,



HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpaM3M. 3HAUYCHHE OMOTHYECCKUX B3aMMOJCHCTBHMA IS
CYIIECTBOBaHMS OPraHU3MOB B MIPHUPOJIHBIX COOOIECTBAX.

OKOJIOTUYECKME  XApaKTEPUCTUKH  Nomyisiuuu. OCHOBHbIE — IIOKa3aTe€ad  MOMYJISLUM:
YUCIEHHOCTh, IUIOTHOCTb, POKIAEMOCTb, CMEPTHOCTb, HPUPOCT, Murpanus. JIuHamuka
YHCJICHHOCTH HOMYJISLUU U €€ PEeryIsIus.

JdemoHcTpaumuu:

[Toptpetsr: A. I'ym6oabaT, K. @. Pynbe, O. ['ekkens.

Tabmuubl n cxemsl: kapra «IIpupogusle 30HBI 3emun», «Cpenbl OOUTaHMS OPraHU3MOBY,
«Doronepuogusm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH IOMYJIALUU
uH}y30pun-Typenbkn», «llumessie memnm.

JlaGopaTopHble M MpaKkTHYeCKHe PadoThI:

JlaGopatopnas padora Ne 3. «Mopdonorudeckue OCOOCHHOCTH PACTCHHH M3 Pa3HBIX MECT
oOUTaHUSY.

JlaboparopHnas padota Ne 4. «BiusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaktuyeckas padora Ne 2. «IToacuéTr mIOTHOCTH MONYISIIUKA PAa3HBIX BUIOB PACTCHUI.

Tema 4. CooO1ecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo01ecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OMOLIEHO3a: BHUJOBasi, MPOCTPAHCTBEHHAS,
Tpodudeckas (numieBas). Bunsl-nomuHanTel. CBS3U B OHOIIEHO3E.

Okonornyeckne cucreMbl (dkocuctembl). [lomarme 00 »dkocucreMe ©  OHOTEOIEHO3E.
@OyHKIMOHAIbHbIE KOMIIOHEHTbl 3KOCHUCTEMBI: HPOAYLEHTbl, KOHCYMEHTBI, pPEIyLEHTHI.
KpyroBopot BemecTB M MOTOK 3HEPruu B Kocucteme. Tpoduyeckue (MUIIEBBIE) YPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpAMUAbL: NPOAYKLUHU, YUCIEHHOCTH, Ouomaccel. CBoMcTBa
9KOCHCTEM: YCTOMUMBOCTb, CAMOperysaLus, pazsutue. CyKkueccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHUCTEMbI O03€p UM peK. OKOCHCTEMa XBOMHOIO MU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOT€HHBIE 3KOCHCTEMBI. ATrpo3KOCUCTEMBL. YpOoskocucteMmbl. buonornueckoe u
XO035ICTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpa3ue kak ¢akrtop ycToWdMBOCTH dKocucTeM. CoxpaHeHHE OHMOIOTHYECKOro
pa3zHooOpasus Ha 3emiie.

Vuenne B. U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB U cTpykTypa Onocdepsl. Kupoe
BemecTBO M ero ¢Qynkuun. OcobeHHOocTH OHOChepbl Kak TIJ00aJbHOW 3KOCHUCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Onochepe.

KpyroBopoTsl BemectB U OHOr€OXMMHYECKHE LMKJIBI 3JIEMEHTOB (yriiepoja, as3oTa).
3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuectBo B Ouocdepe 3emiin. AHTponoreHHsle M3MeHeHHs B Ouocdepe. ['moGanbHble
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBanue MNpupoabl U uenmoBedecTBa. CoxpaHeHue OnoOpazHOOOpa3us Kak OCHOBA
ycrorunBocTu 6nochepsl. OCHOBA pallMOHAIBHOTO YIpaBJIEHUS MPUPOIHBIMU pecypcaMu U MX
ucnosb3oBaHue. JloCTHXKEHHs OMOIOTUU M OXpaHa IPUpPOIbI.

JdemoHcTpaumuu:

[Toptpetsr: A. JIx. Teaciu, B. H. Cykaués, B. 1. Bepraackuii.

Tabmuuper u cxembl: «[lumessle nenu», «buoneno3: cocraB u cTpykTypay», «llpupoaHsie
coobmiectBa», «llemn mnuTaHus», «OKoJorMueckas mnupamuaa», «buocdepa u YemoBeky,
«OKOCcHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IKOCHUCTEMAa XBOWHOro Jjeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTreHHbIE BO3JIEHCTBUS HA MPUPOIYY,
«BaxHelmme MCTOYHHMKM 3arps3HEHUS BO3JlyXa M TPYHTOBBIX BOI», «llouBa — BakHeWmas
cocrasstonas ouocgeps», «DakTopsl Aerpaganuu nousy, «IlapHukoBsiil 3¢ dexT», «PakTopbl



PaaMOaKTUBHOTO 3arps3HeHust Onochepnn», «O0mmas cTtpykrypa ouochepsi», «Pacnpoctpanenue
XKHU3HU B Onocdepe», «O30HOBBIN 3KpaH Ouocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopot a3ora B mpupoie».

O6opynoBanue: Mojelb-anuiMKanus «Tunudyaeie OUOLEHO3bD», repOapuil «PactuTenbHble
coobmiecTBa», Koyekuuu «buoneHos3y, «Bpeautenn BaKHEHIINX CEIbCKOXO3SHCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJUIEKIMH pacTeHUHl M KUBOTHBIX, NPUHAUIEKAIIUE K pa3HbIM
AKOJIOTMYECKUM rpymnmnam oaHoro Buaa, Kpachas kaura Poccuiickoit Deneparuu, n300pakeHUs
OXpaHsIEeMbIX BUJIOB PACTEHUIN U KUBOTHBIX.

I[Inanupyemble pe3yJbTaThl
OCBOEHHSI MPOTrPaMMBbI
Ha 0a30BOM ypOBHecCpeaHero 0o1iero 00pa3zoBaHus

Cormacho ®I'OC COO, ycranaBmMBalOTCS TpeOOBaHMS K  pe3ylbTaTaM  OCBOCHHS
00YyYaIOUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHus: JIUYHOCTHBIM, METAIIPEIMETHBIM H
MNpECaAMCTHBIM.

JIMYHOCTHBIE pe3ybTaThbl

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHMS IpeaMera «bHOJOrus» BbIIECIECHBI
CICMYIOIINE COCTaBIAIONIME: OCO3HAHHWE OOYYAIOIIUMHCS  POCCHUMCKON  TIpakJaHCKOU
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIIPEIECIEHUIO,
HaJIM4YUEC MOTHBALlUU K O6y‘-I€HI/IIO 6I/IOJIOFI/II/I, LCJICHAIIPABJICHHOC PAa3BUTHC BHYTPCHHHUX
yOeXACHUI JTMYHOCTH Ha OCHOBE KIFOUYEBBIX LIEHHOCTEW M MCTOPUUECKUX TPATUIUN pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIOBBIMU  YCTaHOBKaMH, NPHUCYUIUMU  CUCTEME
OMOJIOTMYEeCKOr0 00pa30BaHUs, HAIUYUE SKOJIOTHYECKOTO0 MPABOCO3HAHUS, CIIOCOOHOCTHU
CTaBUTH LI€JIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JIngHoCTHEBIE PE3YyIbTAaThl OCBOCHUA IPEAMETA «bnoorusy JOCTUT'AaOTCA B €ANHCTBEC y‘IC6HOI>i u
BOCIIUTATEIbHON  JESATEIBHOCTU B  COOTBETCTBMM C  TPAJWLHUOHHBIMH  POCCUMCKUMU
COMOKYJIbTYPHBIMH, UCTOPUUCCKHUMU U NJYXOBHO-HPABCTBCHHBIMH LCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUJIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIMO3HAHUS,
CaMOBOCITMUTAHUA W CaMOpPAa3BUTHUSA, PA3BHUTUA BHYTpeHHCI\/’I no3nguu JIMYHOCTH, IMMaTpUOTU3MaA,
YBaXXEHUS K 3aKOHY W IPABOMOPSJIKY, YEJIOBEKY TpyJa M CTaplieMy IMOKOJEHHUIO, B3aUMHOIO
YBaXEHUsI, OEpEe)KHOro  OTHOIIEHUS K  KyJAbTYpHOMY  HACJIEQUI0O W  TpaJulusM
MHOTOHAalMOHAJIBHOTO Hapoaa Poccuiickoit @enepanuu, Mpupoae U OKPYKAKOLIEH Cpele.
JIngHoCTHEBIE PE3YIbTATEl OCBOCHHUMA y‘~I€6HOFO npeamMeTa «buoorusy OOJDKHBI OTpaXaTb
TOTOBHOCTh M CIOCOOHOCTH OOYHaIOIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
HOSHHHGﬁ JINYHOCTHU, cUCTEMOU IIEHHOCTHBIX OpI/IeHTaHI/II\/'I, MO3UTUBHBIX BHYTPCHHUX
yOeXJAeHU, COOTBETCTBYIONIMX TPAJAUIMOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIECTBa,
PACIIMPCHUEC KU3HCHHOT'O OIIbITa M OIIbITa ACATCIBHOCTH B IMPOLECCE pCaiM3alliid OCHOBHBIX
HalpaBJIe€HUN BOCIIUTATEIbHOM IEATETbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaKIaHCKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3UIUU O0YyUYaIOIIEerocsi Kak aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCHICKOTO O0IIIECTBa,

OCO3HAHHUEC CBOUX KOHCTI/ITYI_H/IOHHBIX HpaB n O6$IBaHHOCTeI71, yBa)KeHI/Ie 3aKOHa U HpaBonopsmKa;
TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATEIILHOCTH TPU CO3JMAaHHHM YYEOHBIX IMPOEKTOB,
peHIeHI/H/I y‘—Ie6HI)IX M I1I03HaABAaTCJIbHBIX 3a/la4, BBIITOJIHEHN 6I/IOJ'IOFI/I'-IGCKI/IX BKCHepI/IMeHTOB;



CIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K SIBICHUSM COBPEMEHHOMN
JKH3HU U O0BACHATH €€,

YMECHHE YYUTHIBATh B CBOUX JEHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS
JIOJIeH ¢ pa3HBIMU YOCKACHUSIMH, KYJIbTYPHBIMHU LICHHOCTSIMU U COIIMAJIHBIM TOJIOKEHHUEM;
TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBIMOTHEHUS  YYCOHBIX,
MO3HABATEJIbHBIX M UCCIEAOBATEIbCKUX 3a]a4, YBAXXUTEIBHOTO OTHOLICHUS K MHEHHIO
OTIIMIOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMPOCOB OMOJIOTUIECKOTO COICPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM JIEeATEIILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUS

c(OpPMUPOBAHHOCTh POCCUKUCKON TPakJaHCKOM HIECHTHUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HApoOAy, 4yBCTBa OTBETCTBEHHOCTH Iiepes PoIMHON, TOpAoCTH 3a CBOM Kpai, CBOXO
Ponuny, cBO# S3bIK U KYJIBTYPY, MIPOLLIOE U HACTOsIIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuuy;
LEHHOCTHOE OTHOIICHHE K MPUPOJAHOMY HACIEIUIO M MAMSITHUKAM MPUPOJIbI, JTOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHX, TPYIE;

CIOCOOHOCTh OIICHMBATh BKJIQJ POCCHHMCKHUX YUYEHBIX B CTAHOBJICHHE M DPa3BUTHE OMOJIOTHH,
NOHMMAHUS 3HAueHUs OWOJOTMM B TO3HAHUM 3aKOHOB MPHUPOJbI, B >KU3HU 4YelIOBEKa U
COBPEMEHHOT0 00IIeCTBa;

uzeiHast yoe:x IEHHOCTh, TOTOBHOCTb K CITY>KE€HUIO U 3aniuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero Cynn0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJUTENSIM, CO3JaHHUIO CEMbUM Ha OCHOBE OCO3HAHHOTO
MPUHSTHUS LEHHOCTEN CEMEMHOM )KMU3HU B COOTBETCTBUU C TPaAULMAMHU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs SCTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MOHUMaHWE YMOITMOHAILHOTO BO3ICUCTBUS KUBOM MPUPOJIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPa)XEHHUIO B Pa3HbIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSBIATH KayecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢puszuyeckoro BocnuTaHusl, (POPMUPOBAHUS KYJIbTYPbI 310POBbSI M IMOIHOHAIBLHOIO
Os1aronosyqusi:

MOHMMAaHUE W peaju3aiusi 3J0pOBOro MU Oe3omacHOro oOpas3a >KM3HH (30pOBOE IMHTAHUE,
COOJII0/ICHNE TUTUEHUYECKUX TPAaBUJI U HOPM, COATaHCHUPOBAHHBIA PEKUM 3aHATHM U OTIBIXA,
perynspHas (Qu3nyeckas aKTHBHOCTH), OEpeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PU3MUYECKOMY U TICHXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE [EHHOCTU MPaBWJI WHIUBUAYATHHOTO U KOJUIEKTHBHOTO O€30MacHOTO MOBEACHUS B
CUTYAIUSIX, YTPOXKAIOITUX 370POBBIO U KU3HH JIIOJICH;

OCO3HAaHHE TIOCIHEACTBHM M HENPUSATHS BPEIHBIX MPUBBIYEK (YMOTPEONICHUSI AIKOTOIIS,
HapKOTHUKOB, KYpEHHUS);

6) TPy10BOT0 BOCIUTAHUS

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTU MacTepCcTBa, TPYA0I00ue;

FOTOBHOCTh K AaKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBIeHHOCTH,
CIIOCOOHOCTh ~ MHHIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIBHO  BBINMOJHATH — TaKYIO
JIeATETbHOCTb;

UHTEpEC K pa3iuyHbiM cdepam mTpodecCHOHATBHOM N1eATEeNbHOCTH, YMEHHE COBEpLIaTh
OCO3HAHHBIN BBIOOp OyayIieii mpodeccruu U peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbL;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M caMOOOPAa30BaHMIO Ha MPOTSKEHUH BCEH KU3HU;
7) 3K0JIOrH4eCKOr0 BOCIIHTAHHUS:



HKOJIOTHYECKH 1IeTIECO00pa3HOe OTHOLICHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE
€€ CyIIECTBOBAHMUS,

MOBBIIIEHUE YPOBHS OKOJOTMYECKOW KYIBTYphl: MPHOOPETEHHE ONbITa IUIAHUPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUH ISl OKPYKAIOLEN CPE.Ibl;

0CO3HAHME TTI00ATBHOTO XapaKTepa KOJOTHUECKUX MPoOIeM U IMyTel UX PELICHHUS;
CIOCOOHOCTh MCHOJIB30BATh MPUOOpETaeMble IPU M3Yy4eHUU OMOJIOTHM 3HAHMS U YMEHHUS NpHU
peleHny MpodieM, CBA3aHHBIX C PallMOHAIBHBIM MIPHPOJIONIOIB30BAaHIEM (COOII0IEHNE TIPAaBUIT
IIOBEICHNS B NPUPOJE, HAIIPABJICHHBIX HA COXPAHEHHE DPAaBHOBECUS B JKOCUCTEMAX, OXPaHy
BUJIOB, 3KOCHCTEM, Onochepsl);

AKTUBHOE HENPUATHE NCHCTBUI, NIPUHOCAIIMX BPEI OKPYKAIOLIEH NMPUPOJHOU Cpele, YMEHHE
IPOTHO3UPOBATH HEOJIATONPUATHBIE YKOJIOTHUECKUE TIOCIECTBHS MPEANPUHUMACMBIX JIeHCTBUN
Y IIPEJOTBPAIIATh UX;

HaJIU4Me Pa3BUTOIO OSKOJOTMYECKOI'O0  MBIIUICHHs, HKOJIOTMYECKOM KYJIbTYpBI, OIIbITA
JEATCIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHA pYKOBOJCTBOBATbCS HMH B
[IO3HABATEJIBHONW, KOMMYHMKAaTHBHOM M COLMAJIbHOM IPAaKTHKE, NOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON JESATEIIBHOCTH 9KOJIOTMYECKON HaIIPaBJICHHOCTH;
8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHUS
HAayKd WM OOIIECTBEHHOW NPAKTHUKH, OCHOBAHHOTO Ha AHMAJIOre KYJBTYpP, CIIOCOOCTBYIOIIETO
OCO3HAHHIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILCHCTBOBAHUE SI3BIKOBOM M YMTATEIBbCKOW KyJIbTYpbl KaK CpEACTBAa B3aUMOJACUCTBUSA
MEXy JIFOJIbMU U [IO3HAHUS MUDA,

NOHMMaHue crnenuduku OHONOrMM KaK HayKH, OCO3HaHHWs e€ poiu B (HOpMUPOBAHHUH
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHUS, CO3/1aHUH LEIOCTHOTO MPEACTaBICHUs 00 OKpYXKarolleM
MUpE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IlecTBa, B IO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEHN M pelIeHUH IPOOJIeM COXpaHEHHs! IPUPOTHOIO PABHOBECHS;

yOexAEHHOCTh B 3HAUMMOCTU OMOJIOTUU ISl COBPEMEHHOM UBMIM3ALMKU: 00eCIIeYeHNs] HOBOT'O
YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IJaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJeMbl DPA3BUTHS YENOBEYECTBA, IIOMCKA IIyTeH BBIXOJA M3 IJ100AJIbHBIX
9KOJIOTHYECKUX Mpo0sIeM U obecriedueHus nepexo/ia K ycToMuuBOMY pa3BUTHUIO, PALIMOHATIBHOMY
MCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAHIAPTOB KU3HU;
3aMHTEPECOBAHHOCTh B TMOJYYEHUH OHOJOTMUYECKMX 3HAHMH B LENAX MOBBIMIEHUS OOIIen
KYJIbTYpPbl, €CTECTBEHHO-HAay4YHOM TIPaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jarouuxcs, GopMupyemMoit npu U3y4eHuu ONoJIOTHH;

IIOHUMAHUE CYIIHOCTH METOJOB ITO3HAHMS, MCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax,
CHOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHHUS JJIs aHalIW3a M OOBACHEHWs SBJICHUMN
OKpYXXaloIIero MUpa M MPOUCXOIAIIMX B HEM H3MEHEHMH, yMEHHE JellaTb 0O0OCHOBaHHbBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4yHbIX (DAKTOB M MMEIOUIMXCS JaHHBIX C IENbI0 TOJIY4eHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOSITETILHO MCIIOJIb30BaTh OMOJIOTMUYECKUE 3HAHUS JJIS pelleHus mpolieM B
peabHBIX KU3HEHHBIX CUTYALMIX;

OCO3HAaHUE LEHHOCTHM HAYYHOW [JEATEIbHOCTH, TOTOBHOCTH OCYIIECTBIIATH IIPOCKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHINBUYAIIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U caMOOOPa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUI 10 OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMHU MOTPEOHOCTSIMH.

MeranpeameTrHslie pe3yabTaThl

MeranpeameTHele pe3yiabTaThl OCBOEHHS YydeOHoro mpeamera «buonorus» BKIIOYAKOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHsSI OOYYAIOMIMXCS  MEKIUCUUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHaYYHbIE TTOHATHS, OTPAXKAOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MHpa
U cnenu(uKy METOA0B MMO3HAHMS, UCIIOIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHs,



SIBIIGHUE, TIPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUTOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCclefoBaHue, HAOIIOJeHNe, W3MEpPEHUE, SKCIEPUMEHT U JPYruX), YHUBEPCAIbHBIC
yueOHbIe JeHCTBUS (IMIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), 00ECIICUNBAIOIINE
dbopMupoBaHre (QPYHKIMOHAIBHONH I'PaMOTHOCTH U COLMAJIBbHOM KOMIETEHLHH O0YyYaroIuxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCIUTIITUHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHbIe YyueOHBbIC JAEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHOM IIPAKTHKE.

MetanpeameTHbie pe3ysabTaTbl OCBOEHHUSI MIPOrPaMMBbl CPEAHET0 O0IIEero 00pa3oBaHUs OJIKHBI
OTpaXkaTh:

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHbIMHU NO3HABATEIbHBIMHM A€l CTBUSIMMU:

1) 6a3oBbIe JOrHYeCcKHE TeHCTBHS:

camMocCTOsITeNIbHO  (OPMYIUPOBATh M aKTyaJlU3UpoBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BaTh MpPH OCBOCHWM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILICHUS (aHalu3a, CUHTE3a,
CpaBHEHHS, KIAaCCHU(PUKAIMU, OOOOIICHHS), PACKPBIBATH CMBICI OHOJOTHYECKUX MOHSTUN
(BBLIENATH UX XapaKTepHbIEC MPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATUSMU);
OIpPEAEIATh LU JIeATENbHOCTH, 3a]]aBasi IapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTh
pPEe3yNIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LEJISMU;

UCIIOJIb30BaTh OMOJIOTHYSCKHUE TTOHITHS ISl OOBSICHEHUS (DAKTOB U SBIICHUM KUBOH MPUPOIBL;
CTPOUTH JIOTHUECKHUE PACCYXJACHUA (MHIYKTUBHBIC, JACIYKTUBHBIC, [0 AHAJIOTHMH), BBISBISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPHUBAECMBIX SIBICHUSAX, (DOPMYJIUPOBATH BBIBOABI U
3aKIIIOUCHUS;

IPUMEHSTh CXEMHO-MOJIEIbHBIE CpEACTBAa JUIsl IPEACTABICHHUS CYIIECTBEHHBIX CBs3eM U
OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IUIAH pPEUICHHs MPOOJIEMBbl ¢ Y4ETOM aHain3a MMEIOIIMXCS MaTepUaabHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCHTb KOPPEKTHBBI B JESATEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YyIbTATOB IEJISIM, OIICHUBATh
PHUCKHU MOCIEACTBUN NEATENBHOCTH;

KOOPJAMHHUPOBATh W  BBIIONHATH pabOTy B YCIOBUSIX peajbHOro, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 6a30BbIe HCCIEI0BATEIbLCKHE IEHCTBHSI:

BIIQJIETh HAaBBIKAMU Y4e€OHO-HCCIEOBATENIbCKOW M TMPOEKTHOW JesTeNbHOCTH, HaBbIKaMHU
paspelieHus npodsieM, COCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY TOUCKY METO/I0B
pElIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB TO3HAHNS,

UCIIOJIb30BaTh Pa3IMYHbIE BHJbI JEATEJBHOCTH [0 IIOJIYYEHHIO HOBOTO 3HAHHUA, €ro
MHTEPIIPETAIMU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B yYEOHBIX CHUTYallUsIX, B TOM YHUCIE MPHU
CO3JITaHUU YU4EOHBIX U COITUATBHBIX TPOEKTOB;

dbopMupoBaTh HAy4YHBIH THI MBIIUICHUS, BJIaJETh HAYYHOH TEPMHUHOJOTHEH, KIIOUYEBBIMU
MOHSATUSMU U METOJIAMU;

CTaBUTh W (GOpMyTUpOBaTH COOCTBEHHBIE 3aJauyud B 00pa30BaTENbHON AEATEIBHOCTH U
JKU3HEHHBIX CUTYaIIMSIX;

BBISIBJIATh IPUYMHHO-CJICJICTBEHHBIE CBSI3M M aKTyaJU3UPOBATH 3a/1auy, BBIBUTATh TUNIOTE3Y €€
peleHus, HaXOIUTh ApryMEHTHI JUIs I0Ka3aTeIbCTBA CBOUX YTBEP KICHUMN, 3aJaBaTh apaMeTphbl
Y KpUTEPUU PEILICHUS;

aHAJM3UPOBATH MOJTYyUYEHHBIE B XOJ€ PEIICHUS 3aJa4il Pe3yJIbTaThl, KPUTUUECKH OIICHUBATH MX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IIEJICHANPABIECHHBIH IMOUCK IEPeHOCa CPeJICTB W CHOCOOOB JIEHCTBHS B
poeCCHOHAIBHYIO CPEY;

YMETh MMEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACATEIbHOCTH;



YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, ITPEUIaraTh OPUTMHAIBHBIE OIXOAbI M PEIIEHUs, CTaBUTh IPOOJIEMBI U
3aJa4u, JIOMYCKAIOIINe albTepHATUBHBIEC PELICHHUS.

3) pabora ¢ undgopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX WH(pOpMaIUU (TEKCTe y4eOHOro MOCOOus, HaydHO-
HOMYJISIPHOM JuTepaType, OMOJIOTMYECKUX CIIOBApsAX M CIIPABOYHMKAX, KOMIIBIOTEPHBIX 0a3ax
NaHHbIX, B VIHTepHEeTe), aHaIM3UPOBaTh WHGPOPMALMIO PpA3IUYHBIX BUAOB U (QopMm
IPEJCTaBICHUS, KPUTUYECKU OLIEHUBATh €€ J0CTOBEPHOCTh U HEIPOTUBOPEYUBOCTb;
dopMynHMpoBaTh 3ampoChl M MPHUMEHATh pa3IHMYHBIE METOABl INPU TOUCKE H OTOOpe
6uonornyeckoi MHGopMaIK, HEOOXOIUMOM /17151 BHIIIOJIHEHUS YUeOHBIX 3a1a4;

npuoOpeTaTh  OMBIT  HMCIOJNB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHH,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOI'O UCIIOJIb30BAHUS PA3JIUYHBIX IIOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BEIOMPATh ONTUMANIbHYIO (hOpPMY Mpe/ICTaBlIeH s OMOJIOTHYECKO HHpOpMaLuu
(cxemsl, TpadUKu, THArpaMMbl, TAOIHIIbI, PUCYHKH U APYTOE);

UCTIOJIb30BaTh HAYYHBIM S3bIK B KA4eCTBE CpEACTBAa IpH paboTe ¢ OHMOIOTHYECKOi
uHpopMaLuell: IPUMEHATh XUMHUYECKUe, (pu3nyeckue U MaTeMaTU4eCKHe 3HAaKM U CHMBOJIBL,
dbopMyiel, abOpeBUATypy, HOMCHKIATYpPY, HCIIONB30BaTh M MPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMUYECKHE CPEJCTBA HATJISAHOCTH;

BJIAJICTh HABBIKAMH PACIO3HABAaHUS W 3aIIUTHI MH(GOpMAIMH, HHPOPMALMOHHON 0€30MacHOCTH
JUYHOCTH.

OsJiajieHne YHUBEPCAILHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX cdepax >KU3HM, aKTHUBHO y4acTBOBATh B JMAJIOTE MU
JUCKYCCHM IO CYLIECTBY OOCYKAaeMoil TeMbl (yMEHHME 3aJlaBaTb BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBINOJHEHHS TMpeIaraéMoi 3aJadyd, YYHUTHIBATH WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIM JUCKYCCHH);

pacro3HaBaTh HeBepOaJlbHBIC CpPEACTBA OOIICHHS, MOHMMATh 3HAYEHHE COIHMAJIBHBIX 3HAKOB,
HPEINOCHIIOK BOBHUKHOBEHHS KOH(IMKTHBIX CUTyallUd, yMeTh CMSATr4aTh KOH(MIMKTBI U BECTU
HIEPErOBOPHI;

BJIAJICTh PA3JIMYHBIMU CHOCOOAMM OOIIEHHS M B3aUMOJICHCTBUS, TIOHUMATh HAMEPEHMsI IPYTUX
JFO/IeH, TPOSIBIISATH YBAXHUTEIHHOE OTHOIIEHHWE K COOECeTHHKY W B KOPPEKTHOH Qopme
(bopMyIHpOBaTH CBOU BO3PAXKEHUS;

Pa3BEPHYTO | JIOTHYHO U3J1araTh CBOIO TOYKY 3PEHUS C UCIIOJIH30BAHNEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs IeSITeIbHOCTD:

MOHMMAaTh W HCIOJB30BaTh TPEUMYIIECTBA KOMAHJHOM W WHIUBUAYaTbHOW paboOTHl TIpU
peleHn OMONIOTNYEeCKOl MpoOiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS NMPU peLIeHUH yueOHOM 3a1auH;

BBIOMpPAaTh TEMAaTHUKy M METOJAbl COBMECTHBIX JAEHCTBUM ¢ y4y€TOM OOIIMX HHTEPECOB U
BO3MOXXHOCTEH Ka)X/I0TO YIeHA KOJUIEKTHBA;

IOPUHUMATD 1€ COBMECTHOM /1€ATEIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATh JIEHCTBUS 110
€€ JOCTH)KEHMIO: COCTaBIATh IUIAH JEUCTBUM, pACHPENENIATh POJU € Y4YETOM MHEHUH
YYaCTHHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OIICHUBATh Ka4eCTBO CBOETO BKJIAJa M KAXJOTO YYaCTHHKA KOMAaHIBI B OOIIUI pe3yibTar 110
pa3pabOTaHHBIM KPUTEPUSIM;

npeuiaraTh HOBBIE IPOEKTHI, OIEHWBATH WA C TO3UIMH HOBHU3HBI, OPHTHHAIHHOCTH,
NPaKTUYECKOH 3HAYUMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATETMYECKOE MOBEIECHHE B PA3NUYHBIX CHUTYAIHAX, TPOSIBIISATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBsJiaieHne YHUBEPCAJIBLHBIMH PeryJissTUBHBIMH el CTBHSIMU:

1) camoopranu3anmus:

UCTIOJIB30BaTh OMOJIOTWYECKHUE 3HAHUS JUTSI BBISIBIICHHS TPOOJIEM M MX PEUICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYalLlUsX;



BHIOMpPAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUHM IIENICBBIE M CMBICIOBBIE YCTAaHOBKHM B CBOMX
NEUCTBUAX M IMOCTYNKAaxX IO OTHOIIEHHIO K XKMBOH NPHUPOJE, CBOEMY 3/I0POBBIO M 310POBBIO
OKpYXaroIIHX;

CaMOCTOSITENILHO OCYILIECTBIIATh [T03HABATENbHYIO JESTEIbHOCTb, BBIABIATH IPOOIEMbI, CTABUTh
u (popmynupoBaTh COOCTBEHHBIE 3afauydl B 00pa30BaTEIbHOW AEATENBHOCTH M IKM3HEHHBIX
CUTYalUsX;

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH PELICHHS MpOoOJeMbl C YYETOM HMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEIIOYTECHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMpATh paMKH Y4€OHOI0 IIPeAMETa Ha OCHOBE JIMUHBIX NPEANIOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTD 3a PELICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO IIUPOKOW JPYIUIMH B Pa3HBIX 00JACTIX
3HAHU, HOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIGHKY HOBBIM CHUTYalUsiM, BHOCHTb KOPPEKTHBBI B JIEATEIIBHOCTb, OLEHHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJaJI€Th HABBIKAMU IIO3HABATEJIILHOM pe(IEKCUM KaK OCO3HAaHHUS COBEpLIAEMBIX IEHCTBHHA U
MBICIIUTENBHBIX MPOIECCOB, MX PE3yJIbTATOB M OCHOBAHMMU, UCIIOIB30BATh MPUEMBI pedIIeKCuu
JUIsl OLIEHKU CUTYyalllu, BBIOOpA BEPHOT'O peIleHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUKEHUIO;

HIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3E PE3yJIbTaTOB AEATEIbHOCTH;

3) npuHATHE ceds1 U IPYTrux:

NpUHUMATH ce0sl, TOHMMasi CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€E PE3YJIbTATOB JAEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OILINOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJIoBeKa.

IIpeamMeTHbIe pe3y/abTaThI:

[Ipenmernsie pe3ynbraThl ocBoeHuss mporpamMbl COO mo Ouonormn Ha 0a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue st ydaeOHoro npeamera «buoorusy HaydHble 3HaAHMS, YMEHUS U
Coco0BbI nercTBuit 1o OCBOEHHUIO, UHTEpIIpeTalnun
U peo0Opa30BaHUIO 3HAHUHN, BU/IbI JESATEILHOCTH I10 MOJYYE€HHIO HOBOT'O 3HAHUS U IIPUMEHEHUIO
3HAHUW B Pa3jIMuYHBIX Yy4EOHBIX CHUTYyallUiX, @ TAaKK€ B PEAJbHBIX >KU3HEHHBIX CUTYalUSX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEACTABICHBI MO TojiaM
00y4eHwusI.

[IpenmerHble pe3ynbTaThl OCBOCHHs ydeOHOro mnpenmera «buonorus» B 10 KJacce JODKHBI
OTpaXKaTh:

c(OpMUPOBAHHOCTh 3HAaHMM O MeCTe€ U pOJM OHOJOTMM B CHUCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, PyHKIMOHAIBHOW IPaMOTHOCTH YeJIOBeKa Ul PeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHME PpacKpbIBaTh COJEpKaHWE OWOJIOTMYECKUX TEPMHUHOB M TOHSATHUH: JKU3Hb, KIIETKA,
opranusM, Merabonu3M (0OOMEH BEImIeCTB M  MpeBpalleHHe DHEPruu), ToMeocTa3
(camoperynsinusi), YpOBHEBas  OpraHu3alMsl >KUBBIX  CHUCTEM, CAaMOBOCIPOM3BEICHHUE
(penpoyKius), HaCIeCTBEHHOCTh, HK3MEHUYMBOCTh, POCT U Pa3BUTHE;

YMEHHME u3Jlararb OHOJIOTMYECKHE Teopuu (KJIETOYHas, XpOMOCOMHAas, MYTal[MOHHAas,
[EHTpaJlbHas JOrMa MOJIEKYJIsIpHOM Ouonorun), 3akoHsl (I'. Mengens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 EeHTpax MHOroo0Opa3usi U IPOUCX0KIEHUs KyJIbTYpHbIX pacTeHuid H.
W. BaBusnosa), onpeaesnsaTh IPaHULbl KX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIa/IETh METOJIJaMU HAYYHOI'O TO3HAHMs B OMOJOTUU: HAOIIOACHHUE U ONMCAaHUE KUBBIX
CHCTEM, INPOLIECCOB U SIBIICHUH, OpraHu3alus U MpOBEACHUE OMOIOTHYECKOro IKCIEPUMEHTA,



BBIIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXKAY HCCIEAYEeMbIMH BEIHMYUHAMH,
OOBSICHEHUE TTOJTYYCHHBIX pPE3yJbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX IOHSATHH, TEOpUH U
3aKOHOB, YMEHHE JIeTIaTh BBIBOJBI HA OCHOBAHHH MTOJIYYCHHBIX PE3yIbTaTOB;

YMEHHE BBIICIATh CYIICCTBCHHBIC IPU3HAKK BHPYCOB, KJICTOK IPOKAPUOT W IYKApPHOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TIPOIIECCOB: OOMEHA BEIIECTB U
MPEBPAICHHUS] YHEPTUM B KIIETKE, (POTOCHHTE3a, IUIACTHYECKOIO0 M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OILIOJOTBOPEHUS, PA3MHOKCHHUSI, UHIUBUAYATHHOTO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHHE MPUMCHITHh IOJYYCHHbIC 3HAHUS IS OOBSICHCHHS OMOJOTHYECKHX TIPOIECCOB U
SIBIICHUH, JIJIS1 IPUHSATHS MIPAKTUYCCKUX PEIICHUI B ITOBCETHEBHOM KU3HHU C IEJIBIO 00CCIICUCHUS
0C30MacCHOCTH CBOETO 3JI0OPOBBS W 370POBBS OKPYXKAIOIUX JIOJCH, COONIOIEHUS HOPM
IPaMOTHOTO TIOBEJACHHMS B OKpPYXKAIOIICH MPUPOIHON Cpele, NMOHMMaHWe HEO0OXOIUMOCTH
WCIIOJIb30BaHUsl JOCTHKCHUI COBPEMEHHON OMOJIOTMH M OMOTEXHOJOTHH NS palrOHAIBHOTO
HPUPOJIONOIB30BAHUS;

YMEHHE PelIaTh dJIEMEHTApHbIC TCHETUYECKUE 3a1a4l Ha MOHO- U TUTHOPHIHOE CKpEIIBaHUE,
CICIUICHHOEC  HAcCJIeZIOBAHHWE, COCTaBIATh CXEMbl MOHOTHOPHIHOIO  CKpCHIMBAHHUS  JJIS
MpeICKa3aHus HACTICIOBAaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHUE BBIMOJIHATH JIA00PATOPHBIC U MPAKTHYECKUE paObOThI, COOJIIOIATh MpaBmiia Ipu padoTe ¢
y4eOHBIM U JIA00PATOPHBIM 000PYIOBAHUEM;

YMEHUE KPHUTUYECKH OIICHWBAaTh M HWHTEPIPETHPOBATh HWHGPOPMAILUIO OHOIOTHYECKOTO
COJICpKaHUs, BKIIFOYAIONIYIO TICEBJOHAYYHBIC 3HAHHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOW MH(MOpPMAIMH, HAYYHO-TIONYJSIPHBIC MaTepUAIIbl), ITUYCCKHE ACTIEKThI COBPEMEHHBIX
HCCIIEIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOIOTHH;

YMEHHUE CO3JIaBaTh COOCTBEHHBIC MMCHbMEHHBIC M YCTHBIC COOOIIEHHS, 00001asi OMOJIOTHYECKYIO
WH(OPMAIIMI0O U3 HECKOJIBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh TOHSATUHHBIA amnmapat
OHOJIOTHH.

[IpenmerHbie pe3ysbTaThl OCBOCHUsI yueOHOro mpeamera «buonorus» B 11 KJacce TODKHBI
OTpaXkaTh:

- cOPMUPOBAHHOCTh 3HAHMA O MECT€ M POJU OHOJOTUHM B CHUCTEME HAyYHOTO 3HAHHS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOTOB B pa3BUTHE
Ouosnoruu, GyHKIHOHATEHON TPAaMOTHOCTH YEJIOBEKA JIJISl PEIICHUS )KU3HCHHBIX 3a/1a4;

- YMEHHE PacKphIBATh COJCPXKAHWEC OMOJOTHYECCKHX TEPMHHOB WM TIOHATHH: BWJ, IOITYJISIIVS,
reHo(OHA, SBONIONMS, JBUWXKYIIHE CHIBI ((aKTOpbl) DSBOJIOIUHU, MPUCIOCOOIEHHOCTD
OpraHW3MOB, BHUJ000pa3OBaHHE, OSKOJOTHYECKHE (DaKTOpbl, HSKOCUCTEMa, TMPOAYIEHTHI,
KOHCYMEHTBI, PEAYLICHTHI, IIENU MTUTaHUs1, YKOJIOTHYeCcKas upaMuia, OuoreomeHos, ouocdepa;

- YMEHHE H3J1araTh OMOJIOTHYECKUE TCOPUH (IBONTFOIIOHHAs Teopus Y. JlapBuHa, CHHTETHYECKAas
TEOpHUsl HBOJIIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apoabimieBoro cxoacra K. M. bopa,
yepeOBaHUA TJIaBHBIX HampaBieHui u myteit sBomonuu A. H. CeBepiioBa, yueHust o 6nochepe
B. U. Beprajckoro), onpeesiTh TPaHHIIBI KX TIPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

- YMEHUE BJIaJICTh METOJJaMU HAYIHOTO ITO3HAHUS B OMOJIOTHUH: HAOJIFOICHUE U OIMMCAHNE KUBBIX
CUCTEM, TPOLIECCOB W SIBICHUN, OPraHU3alMs U MPOBEICHUE OMOIOTHYECKOTO IKCIEPHUMEHTA,
BBIIBIDKEHUE THUIOTE3bl, BBISBICHUE 3aBUCHMOCTH MEXAY HCCIEAYEMBIMA BEIMYHMHAMU,
OOBSICHEHUE TTOJTYYCHHBIX PE3yJbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TEOPHA U
3aKOHOB, YMEHUE JIeJIaTh BHIBOIBI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTaTOB;

- YMEHHUE BBIICTATh CYIICCTBEHHBIE MPHU3HAKUA CTPOSHUS OMOJIOTHYECKMX OOBEKTOB: BHJIOB,
MOMYJSIIIAA, TPOAYIICHTOB, KOHCYMEHTOB, pPEIYIICHTOB, OHOTEOIIEHO30B M JKOCHUCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACJICJCTBEHHOH  W3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BHJI000pa30BaHMs, MPHUCIIOCOOJICHHOCTH OPTaHU3MOB, JIEHCTBHUS IKOJIOTHMYECKUX (PAaKTOPOB Ha
OpPTaHHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B 3KOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHUI



B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpPOTa BEUIECTB U OMOr€OXMMHYECKHX IIHKJIOB B
ounocdepe;

- YMEHHE TPUMEHSTH IONYYCHHBIE 3HAHWS I OOBSICHEHHS OMOJOTHYECKHX IPOIECCOB H
SIBIICHUH, 17151 IPUHATHS MPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbIO 00ecTieueHus
0€30MacHOCTH CBOEr0 3/I0POBbS M 370POBbSl OKPYXKAIOIIUX JIIOJIEH, COOJIIOJIEHUs HOpPM
rPaMOTHOTO TOBEACHHS B OKpPYXKAIOIICH MPUPOAHON Cpele, MOHMMaHWe HEOoOXOIUMOCTH
HCIIOJIb30BaAHUS JOCTHXKEHUM COBPEMEHHOM ouonoruu JUTSt palMOHAIBHOTO
MPUPOIONOIB30BAHUS;

- YMEHHE peulaTh dJIeMEeHTapHble OMOJIOTMYECKUE 3a]Ja4l, COCTABIISATh CXEMbI IEPEHOCA BELIECTB
Y DHEPTUHU B dKocHUcTeMax (Lenu MUTaHus:);

- YMEHUE BBITIOJIHATH JTAOOPATOPHBIE U MPAKTUIECKUe paboThl, COOMI0IATh IPpaBwiIa MPU padboTe
C y4eOHBIM | JIa0OpaTOPHBIM 00OPYIOBAHHEM;

- yYMEHHE KPUTHYECKH OICHHBaTh M MHTEPHPETUPOBATh HHOOPMALKIO OHOIOTUYECKOTO
COJIEpXaHUsl, BKJIIOYAIOLIYIO TICEBJOHAaYYHbIC 3HAHUSA M3 PaA3IMYHBIX HCTOYHUKOB (CpEeACTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (P)OPMUPOBATH MO OTHOILIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

- yYMEHHME CcO3/laBaTh COOCTBEHHBIC IMCBMEHHBIE W YCTHBIE COOOMIEHUS, 0000IIas
OMOJIOTUYECKYI0 HMH(POPMAIIMI0 W3 HECKOJBKHUX WCTOYHHKOB, TPAaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.



TemaTnueckoe njanupopanue 10 kiace

Ne KosmnuecTBo yacos
n/ HaunmeHoBaHue pa3/ieJioB ¥ TeM MPOrpaMMbl JJCKTPOHHEIC (H(PPOBLIC)
I pasi porp Bcero  K/p I/p,a/p o0pa3oBaTe/bHbIe Pecypchl
1. Buoorus kak Hayka. 1 bubmmoreka I{OK https://m.edsoo.ru/7f41¢c292
2. e — 4 1 1 bubanoreka IJOK https://m.edsoo.ru/7f41c292
3. Xumuueckuii COCTaB H CTPOGHHE KIETKH. 18 5 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
4 YH3HE eATENBHOCTD KIICTKIL, 9 1 bubmmoreka IIOK https://m.edsoo.ru/7f41¢c292
5 Pa3MHOXeHUE 1 MHANBUAYAJIbHOE PA3BUTHE 11 9 bubnmnoreka LIOK https://m.edsoo.ru/7f41c292

' OpraHU3MOB.
6 HacnencTBeHHOCTD U H3MEHYMBOCTD 20 4 Bbubanoreka ITOK https://m.edsoo.ru/7f41c292

' OpraHU3MOB.
7. Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTUU 4 bubnunotexa [IOK https://m.edsoo.ru/7f41c292

PesepBHOE Bpemst 1 bubnunotexa [IOK https://m.edsoo.ru/7f41c292

OO11ee KOIMYECTBO YaCOB MO IIPOrpamMme 68




TemaTuueckoe INIAHUPOBaHUE 11 kaace

KonuuecTBouacos DJIEeKTPOHHbBIE

Ne HaumenoBanue

(undposbie)

n/n pa3ieI0B U TEMIIPOrPaMMbl Bcero Kourpoabnbiepaborsl  IIpakTnueckuepadorsl
odpa3oBaTeIbHbIEPECYPChI
bu6mmoreka [IOK

1. C) 0 . 9 1
BOMIOUHOHHATDHONOTHA https://m.edsoo.ru/7f41cc74
5 Bo3HuKkHOBEHUME U pa3BUTHE 9 05 bubnuorexa [JOK
' KM3HU Ha 3eMile. ' https://m.edsoo.ru/7f41cc74
Opranusmsl 1 bubnnorexa [HOK
3. 5 1
OKpy>Karolascpeaa. https://m.edsoo.ru/7f41cc74
4 CooO1ectBa u 9 bubmuorexa [JOK
' 5KOJIOTHYECKUECUCTEMB. https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
5. P 2
C3CPBHOCEPEMA https://m.edsoo.ru/7f41cc74
06
11ee KOJMYECTBO YacOB IO 34 0 95
nporpaMme
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IMoypounoe miianuposanue 10 kiace

Ne KounuectBo yacos Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka
n/n Bcero K/p n/p,a/p o0pa3oBaTeiibHbIE pecypc
Pazgea buosiorus kak Hayka. buonorus B cucreme bubmorexa LHOK
1. HayK 1 https://m.edso0.ru/863e6122
' https://m.edso0.ru/863e6322
Paznen’KuBbie cucTeMbl M MX opranu3amnus (4). bubmuoreka [IOK
2. OO6BEKT U3ydeHHsT GHONOTHHL 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e6322
3. MeTo/1bI HAy9HOTO TIO3HAHMS B OMOJIOTUN 1 Eubmiorexa [JOK
' https://m.edso0.ru/863e6122
buonorndeckue cucTeMbl M UX CBOMCTBA. https://m.edso0.ru/863e6322
4 Ilpakmuueckan paooma 1 «Mcnojab3oBanue 1 1
' Pa3JMYHBIX METOA0B NMPH U3YyYEHUH OHOJTOTHYECKHX
00beKTOB» «MexaHU3MbI CaMOPETYIISIIUN.
5 KonTtpoabnas padora 1. «buosorus kak Hayka. 1 1 bubnnoreka [JOK
' JKuBble CHCTEMBI U KX OpPraHU3aIHs. https://m.edsoo.ru/863e6122
5 Pa3nenXuMu4eckHii cOCTaB H CTPOEHHE KJIETKH 1 https://m.edso0.ru/863e6322
' (18).Meroap! utosoruu. Kinerounas Teopusi.
7. Oco0eHHOCTH XUMHUYECKOTO COCTaBa KIIETKH 1 bubmorexa [TOK
' https://m.edso0.ru/863e6122
8. Bona u ee poJib B )KU3HEACATEILHOCTH KIICTKH. 1 https://m.eds00.ru/863e6322
9 MuHepanbpHble BELIECTBA U UX POJIb B KIIETKE. 1 bubnnorexka [JOK
' https://m.edso0.ru/863e6122
10.  YrieBojbl ¥ UX POJIb B KU3HEACATEIILHOCTH KIICTKH. 1 https://m.edso0.ru/863e6322
11 Jlunuapl ¥ UX PoJib B )KU3HEACATEIbHOCTH KIETKH. 1 bubnmuorexa [JOK
' https://m.eds00.ru/863e6122
12.  Crtpoenue u GyHKIHUU OEIKOB. 1 https://m.edso0.ru/863e6322
13 @DepMEeHTHI U UX POJIb B PETYIISIINH MPOIIECCOB 1 1 bubnmnoreka [JOK

KU3HEACITENBHOCTHU. Jlabopamopuas paboma Ne

https://m.edso0.ru/863e6122
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l«depmeHTaTHBHOE pacielyICHUE IEPOKCHAA BOIOPOIa
B KJIETKaX JINCThEB PACTEHUI.

HyKJIeI/IHOBBIe KHCJIOTBI U UX POJIb B

https://m.eds00.ru/863e6322

14. YKU3ZHEJESATEIIbHOCTH KIIETKH.
15, AT® u apyrue opraHM4eCcKre COCIMHEHHUS KIETKH. bubmuorexa [JOK
https://m.edso0.ru/863e6122
16. O0600MmIarIUi YPOK MO TeMe «XUMHUYCCKUN https://m.edso0.ru/863e6322
OpraHHu3aIMsl KIETKI»
17, Crtpoenue knetku. Knerounas memOpana. [{utomnnasma. bubnnoreka [JOK
https://m.edso0.ru/863e6122
18. Crpoenue kietku. Pudocomsr. Sapo. DIIC. Knerounsiii https://m.eds00.ru/863e6322
HEHT.
19 Crpoenue xietku. Bakyonu. Kommiekc I'onbku. bubnuorexa [JOK
JIuzocomsl. https://m.edso0.ru/863e6122
20. Ctpoenue kieTkd. Mutoxouapuu. [lmacTumpl. https://m.eds00.ru/863e6322
Opranown bl 1BKeHUs. KiieTouHbIC BKITIOYCHHSI.
21, Oco0eHHOCTH CTPOCHUH MPOKAPUOTOB U IYKAPHUOTOB. bubnuorexa [JOK
https://m.edso0.ru/863e6122
29 Jlabopamopnas paboma Ne 2 «CTpoeHUe pacTUTEIBHOH, https://m.edso0.ru/863e6322
JKUBOTHOM M TPUOHOM KIIETOKY
23, Hexnetounsie ¢hopMmel sxu3Hu. Bupyce u 6akreprodaru. bubnunorexa [JOK
Bupyc CITH/la https://m.edso0.ru/863e6122
o4, Oo6o06maromuit ypok 1o Teme «CTpoeHUE KIISTKH https://m.edso0.ru/863e6322
25, Paznen’Kusnenesreabnocth Kiaetku (9). O6meH bubmuorexa [JOK
BEIIIECTB ¥ MTPEBPAICHUE SHEPTHH B KICTKE. https://m.edsoo.ru/863e6122
0. | DHEPIeTHHecKHii OOMeH. https://m.eds00.ru/863e6322
27, [luranue KIEeTKH. bubnmuotexa [JOK

https://m.edso0.ru/863e6122

28.

ABTroTpoHOE muTanue. OoTOCUHTES.

https://m.edso0.ru/863e6322
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29, ABTOTpOdHOE MUTaHKE. XEMOCHUHTE3. bubmuorexa [JOK
https://m.eds00.ru/863e6122
30, buocunres 6enka. ['eHernueckuii kox. TpaHCKpUITLIUSI. https://m.eds00.ru/863e6322
31 buocunres 6enka. Tpancnsanus. Pemenue 3amay. bu6mmoreka [IOK
https://m.eds00.ru/863e6122
3 Perynsaiust TpaHCKPUIILMK U TPAHCIISALMH B KJIETKE U https://m.edso0.ru/863e6322
OpraHmsMme.
33, KonTpoubHnas padora Ne 2 o teme «Knetka» bubmumoreka [IOK
https://m.edso0.ru/863e6122
3 Pa3nesn Pa3smHo:keHHe U HHANBHUIYAJIbHOE Pa3BUTHE https://m.eds00.ru/863e6322
oprann3moB (11).)Ku3HeHHBIH KT KICTKH.
Muto3. Amuto3. Jlabopamoprnas paboma bubmmoreka [JOK
35. | Mo 3«HabGmroieHrne MUTO3a B KJIETKaX KOHYHMKA KOpeIlKa 0,5 https://m.edso0.ru/863e6122
JIyKa Ha TOTOBBIX MHKpOIIpEraparaxy.
36,  Meidos. https://m.eds00.ru/863e6322
37 ®opMbl pa3MHOKEHUs1 opranu3mMoB. becnonoe bubnnorexka [JOK
pPa3MHOXKEHHE. https://m.edso0.ru/863e6122
38, ®opMmbl pa3MHOKEHUS OpraHu3MoB. [lomoBoe https://m.edso0.ru/863e6322
pa3MHOXKEHHE.
Pa3BuTHe nonoBbIxX KineTok. Jlabopamophas paboma bubnnorexka [JOK
39. M4 «3y4yeHune CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX 0,5 https://m.edso0.ru/863e6122
MHKpOIIpenapaTax».
40. Omio10TBOpEHHUE. https://m.eds00.ru/863e6322
a1 OHTOreHe3 — MHANBUAYaJIbHOE Pa3BUTHE OpraHU3Ma. bubnnoreka [HOK
https://m.edso0.ru/863e6122
4p ~ MHIMBHIyanbHOE pa3BUTHE. OMOpHOHATBHBIN EPUOI. https://m.eds00.ru/863e6322
413, WnauBunyansHoe pa3suthe. [locTaMOprnoHaIbHbIHM bubnuoreka [IOK

HEepUO/I.

https://m.edso0.ru/863e6122
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O6o0maromuii ypok 1o teme «Pa3zMHOXeHue u

https://m.eds00.ru/863e6322

44. WHAWBUIYAILHOE PA3BUTHE OpPTraHU3Ma»

45. PazgenHaciaencTBeHHOCTh M H3MEHYMBOCTH bubnmoreka [JOK
opranusmos (20). Vicropus pa3BUTHS T€HETHKH. . https://m.edso0.ru/863e6122
3aKOHOMEPHOCTH Haclie0BaHust. MOHOTHOPHIHOE https://m.edso0.ru/863e6322

46.  ckpemmBaHue. 3aKOH JOMHHHUPOBAHUS. 3aKOH
pacIIeIIeHHUs.

47, MHOKeCTBEHHbIE aJUIeNIi. AHATU3UPYIOIIEe bubmuorexa [JOK
ckpelrBanue. HermonHnoe 1o0MUHUPOBAHUE. https://m.edso0.ru/863e6122

48. Pernienne reHeTHYECKHX 3a/1a4. https://m.edso0.ru/863e6322

49, JurnbpuaHoe ckpemBanmue. 3aKOH HE3aBUCUMOTO bubnnorexa [JOK
HaCJICIOBaHMs IPU3HAKOB. https://m.edso0.ru/863e6122
Pemenue 3a1au o teme https://m.edso0.ru/863e6322
«lurnbpunnoeckpenmBanuen/labopamopuasn paboma

50. Ne 5 «M3ydeHne pe3yabTaToB MOHOTHOPHIHOTO U 05
TUTHOPHUIHOTO CKPELIUBAHUS Y APO30(HIbI HA TOTOBBIX
MUKpOTIpenaparax.

51 XpOMOCOMHasl TEOpHsl HACJIEICTBEHHOCTH. bubnnorexka [JOK

https://m.edso0.ru/863e6122

50 BsaumMoneiicTBre HealneabHbIX T€HOB. https://m.eds00.ru/863e6322

53, I'eneTndeckoe onpeaeseHye mnoJa. bubnuoreka [IOK

https://m.edso0.ru/863e6122

54, HacnenoBanue npu3HaKkoB, CIEIUICHHBIX C MTOJIOM. https://m.eds00.ru/863e6322

55, N3menunBoCTh, €€ popMbl. MonudukannoHHas bubnmnoreka [JOK
U3MEHYUBOCTbD. https://m.edso0.ru/863e6122

56 Jlabopamopnas paboma Ne 6 «13ydenne L https://m.edso00.ru/863e6322

MOHH(bHKaHHOHHOﬁ HU3MCHYUBOCTHU, TIOCTPOCHUC
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BApUALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOI».

Hacnencrsennasa n3aMeHYUBOCTE. 3aKOH

bubmuoreka [JOK

57.  rOMOJIOTHYECKHX PSI0B HACIEICTBEHHOM https://m.edso0.ru/863e6122
HU3MEHYHUBOCTH.

5g ~ BuIbl Myramwuii. https://m.eds00.ru/863e6322
[puunnsl myrauuii. Jlabopamopuas paboma Ne 7 bubmumoreka [IOK

59.  «AHanu3 myTanuii y Apo30(uiisl Ha TOTOBBIX 0,5 https://m.edso0.ru/863e6122
MHUKpPOIperapaTax.

60. MeTopl HCCIIeI0BaHNS TEHETHKH YCIIOBEKA. https://m.edso0.ru/863e6322

61 ['eneruka u 310poBbBeE. bubnnorexa [HOK

https://m.edso0.ru/863e6122

[Tpo6aeMbI reHeTHYECKOI 0€30IaCHOCTH. https://m.edso0.ru/863e6322

62.  Ilpakmuueckasn paboma Ne 2 «CocTaBlieHUE W aHATN3 1
POJIOCIIOBHBIX UEIIOBEKAY.

63. O6o6maromuii ypok no teme «HacneacTBeHHOCTh U bu6mmoreka [IOK
W3MEHYUBOCTH). https://m.edso0.ru/863e6122

6. Paznen Cesekuusi opraiu3mMoB. OCHOBBI https://m.edso0.ru/863e6322
ouorexnooruu(4). OCHOBBI CENEKITHH KaK HAYKH

65. MeToibl CeneKIun pacTeHH, )KUBOTHBIX 1 bu6mmoreka [IOK
MHKPOOPTaHU3MOB. https://m.edso0.ru/863e6122

66. CoBpeMeHHOE COCTOSTHUE U TICPCIICKTHBBI https://m.edso0.ru/863e6322
OMOTEXHOJIOTHUH.

67 O6o0matomuii ypok 1o teme: «Cenekiusi OpraHu3MOB. bu6mmoreka [IOK
OCHOBBI OHOTEXHOTIOTHI. https://m.eds00.ru/863e6122

68.  Oo6o6maromee nopropenue 3a kype 10 kmacca. https://m.edso0.ru/863e6322
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IMoypouHoe niianupoBanmnell kiaacc

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bcero Konrpoakueie  Ipaxruecikue U3Y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1. OBOIIOIUSA U METO/IBI €€ U3yUEHMUSI. 1 Bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
5 Hcropus pa3Butus npeacTaBicHUit o0 1 bubnnoreka [JOK
' SBOJIIOLIUH. https://m.eds00.ru/863e9570
bubmuoreka [JOK
3 MipodBoroL. 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
n BUAA U 3BotoLMH. Jlabopamophnasa paboma 1 05 bubnunoreka [JOK
Ne ] «CpaBHEeHUE BUIOB 10 https://m.edsoo.ru/863e99c6
MOP(OJIOTHUECKOMY KPUTEPHUIO».
5 JIBIoKy1IME CUITBI (3JIEMEHTapHbIE (PAKTOPHI) 1 bubnuorexa [JOK
' SBOJIOLINH. https://m.edso00.ru/863e9da4
. bubnuoteka [JOK
6. EcrecTBeHHbIH 0TOOp 1 €ro GopMBI. 1 https://m.edsoo.ru/863e9edo
Pe3ynbTaThl 3BONMIOLMY:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 BU000pa3oBanue. Jlabopamopnas paboma 1 05 bubnuoteka [JOK
No https://m.edso00.ru/863e9fde
2«OnucaHNenpucroco0IeHHOCTHOPraH!3Ma
1 €€ OTHOCHUTEIIEHOTO XapaKTepay..
8. HanpaBiieHus: 1 myTMMaKpO3BOIIOLH. 1 bub6muorexa [IOK
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Q. HeoOpatuMocTh 3BOIOIUH.
10. Uctopus xu3Hu Ha 3emiie U METObI €€
H3Yy4YECHUS.
11 I'unoTe3bl NPOUCXOKIAEHUS )KU3HU Ha bubmmorexa [IOK
3emie. https://m.edso0o.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnnoreka [JOK
[IEPUOJIAM. https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIbl YBOJIFOIIUN PACTUTEIIBHOTO
1 )KUBOTHOTO MUA. Bu6morexa LIOK
13. IIpakTnueckas padora Ne 1 ((ICISyquHe 0.5 https://m.edsoo.ru/863eaghe
MCKOIAEMBIX OCTATKOB PACTCHUH H
JKUBOTHBIX B KOJIJICKIIHSX).
14, CoBpeMeHHasl CHCTeMa OPraHUYEeCKOTO bubmuoreka [JOK
Mupa. https://m.edsoo.ru/863ea48e
15. DBOJIOIMS YeTIoBeKa (aHTPOIOTeHE3).. ]:;ISSH;I;T:;?)?S/I; 630aC2C
16. JBmxympecunsl (hakTopbl) aHTPOIIOTEeHE3a. ngjﬁ;f;igﬁg 63caddd
17 OCHOBHBIE CTaIUX DBOJIIOLIMH YEJIOBEKA. bubmorexa [IOK
https://m.edsoo.ru/863ead44
18. YenoBeueckue packl ¥ MPUPOIHbIE bubnunoreka [JOK
aJlanTaly YeJoBeKa.. https://m.edsoo.ru/863eaea2
PezepBHbIit .
19. «BOSpHI/IKHO]ZfI:)I;)I/II(e gf)(a)lmeyleTHﬂte;:mT{iMHea bubmorexa [JOK
Jerton, https://m.edsoo.ru/863ead44
20. DKOJIoTus KaK HayKa. bubnnoreka [JOK
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Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuoreka [JOK

21 (bakTopsbl. https://m.edsoo.ru/863eafec
AbGuoTtndeckue dhaxkTopsl. Jlabopamophnasn
paboma Ne 3. «Mopdonoruueckue
29 O0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT 05 bubnnoreka [JOK
obutanusy. Jlabopamopnas paboma Ne 4. https://m.edsoo.ru/863eb10e
«BnusiHEE cBeTa Ha POCT U pa3BUTHE
YEPEHKOB KOJIEYCay.
bubmuoreka [JOK
23 buomieckne daxropu https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
o4, nonyisiuu. [lpakrnyeckas padora Ne 2 05 bubmmorexa [IOK
«[Toacu€r MIOTHOCTH MOMYJISLMI Pa3HBIX https://m.edsoo.ru/863ead44
BUJIOB PACTCHHII».
bubmuoreka [JOK
25. Coo0rmiecTBa OpraHu3MOB — OHOIICHO3. httos://m.edsoo.ru/863ebA6a
bu6mmorekxa [IOK
26. DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). https://m.edsoo.ru/863eba6a
OCHOBHBIE TIOKA3aTeNN IKOCUCTEMBI.
27. Dkonorudeckue nupamuabl. CBoiicTBa bubmmorexa [OK
https://m.edso00.ru/863eb5fa
skocucteM. Cykueccus..
bu6mmoreka [IOK
28, Hpupozibie SKOCHCTEMSI. https://m.edsoo.ru/863ead44
29. AHTpPOIIOT€HHBIE SKOCUCTEMBI. bubmmorexa LIOK
https://m.edsoo.ru/863ead44
30. buocdepa — rinobdanpHas 3xocucTeMa bubnnoreka [JOK

3eMin.

https://m.edsoo.ru/863ebb5e
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31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmoreka [JOK
' ouochepsl. https://m.eds00.ru/863ebd16
bu6mmoreka [JOK
32. 4 : 1
C/10BEUECTBO B Giocpepe3emi https://m.eds00.ru/863ebd16
33 CocyiiecTBoBaHUE TTPUPOIBI U 1 bubnnoreka [JOK
' YeJI0BEYECTBA. https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HIE TEMBI 1 bubnmoreka [JOK
' «Co0011eCcTBa U KOJIOTMUYECKUE CUCTEMBIY. https://m.edsoo.ru/863ebd16
OO11ee KOJIMYECTBO YaCcOB IO MPOTPAMME 34 2.5
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