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MNOACHUTEJIBHASA 3AIINCKA

[Tpu pa3paboTke mnporpaMmbl MO OHOJIOTUHM TEOPETHUYECKYI0 OCHOBY JIf
OTIpEICNICHHs] TMOJAXO0J0B K (OPMUPOBAHUIO COJAEPNKAHUS Y4eOHOro Mpeamera
«buonorus» cocraBwim: KoHuentyanbHble nonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, CcoaepKaHus, pe3yabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIIUX MENIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
oO1ero oopazoBanusi B Poccuiickoit denepaniuu, a TakKe MOJI0KEHUS 0 crieluduke
Ouonornu, €€ 3HAYEHWH B TIO3HAHUM >KUBOW TMPHUPOABI U OOECHeueHUU
CYLLIECTBOBAHMSI uYeioBeUeCKOro oOuiectBa. COrIacHO Ha3BAHHBIM IOJIOKEHUSIM,
OIpe/IeTICHbl OCHOBHBIE (DYHKIIMU MPOTPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aét NpeIcTaBieHue O 1ex, 00 o0IIel cTpaTeruu
oOy4eHMsI, BOCHUTaHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEACTBAMU YYEOHOI 0 MpeaMeTa
«buonorus», onpenenser 0043aTENbHOE MPEIMETHOE COJAEPKAHUE, ETO CTPYKTYDPY,
pacnpeneseHue Mo pas3jiesiaM M TeMaM, PEKOMEHAYEMYIO IOCIEN0BATEIbHOCTD
U3y4eHUs Y4eOHOTro MaTepuaja ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€il, JOrMKM 00pa30BaTEIBLHOIO MPOIECCa, BO3PACTHBIX OCOOEHHOCTEM
00yyYarommxcs.

B nporpamme o Onosoruu Tak:Ke yUuTHIBAIOTCS TPEOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M NPEIMETHbIM pe3yibTaTaM OOy4YeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
JeATeIbHOCTH/YUeOHbIX JEeUCTBUN OOyYarolmUXCcsd IO OCBOCHHUIO COJIEPKAHUS
OMOJOTMYECKOro 00pa30BaAHMS.

B nporpamme no Ouonoruu (10—11 kmaccel, 0a30BbIil ypOBEHB) peaii30BaH
OPUHLMII TPEEMCTBEHHOCTH B HW3y4YeHMHM Ouonoruu, Ojarogaps uyemMy B Hel
IPOCMATPUBAETCA HAIPABICHHOCTb Ha pa3BUTHE 3HAHUI, CBS3aHHBIX C
dbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHS,  IEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUIEHUS, MPEJACTaBICHUN O 3JJ0POBOM
oOpasze KU3HM U OEpexKHbIM OTHOIIEHUEM K OKPYXKaIOIIell MPUPOIHON cpele.
[ToaTomy Hapsiay ¢ M3ydeHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU >KUBBIX CUCTEM PA3HOI'0 PAHra M CYHIHOCTU OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIIEHO BHUMAHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHOW JKU3HM JJISl pEIICHUS PUKIIATHBIX 3a/1a4, B
TOM 4YHCle: NPO(QHUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAHMM YEIOBEKA, MEIHMKO-
T€HETUYECKOT0 KOHCYJIbTUPOBAHUS, 000CHOBAHMSI HKOJIOTMUYECKH 11€TIECO00Pa3ZHOTO
MOBEJICHUSI B OKPYXalolel MPUPOIHON cpefie, aHaIn3a BIUSHUS XO3SHCTBEHHON
JESATEIHHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHUMaHMS K TPUKIAIHON HANpPaBIEHHOCTH YYEOHOro mpeaMmera
«buosorus» NpoAMKTOBaHO HEOOXOAMMOCTBIO 00ECTIEUEHHS YCIIOBUI JIJISl PELLIEHUS



OJIHOM M3 aKTyaJbHBIX 33Ja4 LIKOJHLHOIO OMOJOTMYECKOro 00pa3oBaHMsl, KOTOpas
npeanoiaraetT GOpMUPOBAHUE Y OOYyYAIONIUXCS CIIOCOOHOCTH aqanTHUPOBATHCH K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeaHero oOmero oOpa3oBaHHUsS 3aHMMAET Ba)XKHOE
Mecto. OHa oOecrieunBaeT (opMUpOBaHUE y OOyYarONIMXCSl MPEICTABICHUNA O
HAYYHOW KapTHUHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O >KUBOW MpUpoje, e
OTJINYWTEINIbHBIX TPU3HAKaX — YPOBHEBOW OPraHU3allMd W 3BOJIIOLUH, CO3AET
yCIIOBUSL  JJIs: TIO3HAHHWS  3aKOHOB  JKMBOM  Mpupoabl, (OpMUPOBaHUSA
(GyHKIIMOHATBHOM T'PaMOTHOCTH, HAaBBIKOB 370pOBOTO U Oe3omacHoro ooOpasa
’KU3HU, SKOJIOTMUYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOILLIEHUS K KUBOU MpHUpoOe
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTHS UMEET TAKXKE JUIsl PEIICHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  oomero  o0pa3oBaHus,  COIMAIU3ALUU
oOyuaronuxcs. M3yuenue 6uosnorun odecneynBaeT yciaoBHs A (pOpMUpPOBAHUS
WHTEIJICKTYallbHBIX, KOMMYHHUKAIIMOHHBIX W HWH(QOPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYPBI, CIOCOOCTBYET HMHTErpanuu OWOJIOTHYECKUX 3HAHHHA C
IPEJICTaBICHUSAMHU U3 APYTUX YUEOHBIX MIPEAMETOB, B YACTHOCTH, (DU3UKHU, XUMUH U
reorpa¢pun. Ha3BaHHBIE NOJIOKEHUS O NpPEJHA3HAYECHUM Y4eOHOro IpeaMeTa
«buonorus» cocraBUIM OCHOBY [UIsl ONPENENIEHUS MOJIXOJ0B K OTOOpY U
CTPYKTYpUPOBAaHUIO €ro COAEpIKAaHMs, IPEACTABICHHOIO B IPOrpaMMe IO
OHoJ0ruu.

OT160p comepxanust yuebHoro mpeamera «buojorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3ULMHA KyJbTypocOOOpa3HOro MOJXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecss JOJKHBl OCBOUTb 3HAHHWA M yMEHMs, 3HAUUMbIE IS
dbopmupoBaHusi O0OIIEH KYyJIbTYphl, ONpPEACNSIIONIME aJeKBAaTHOE TIOBEJACHUE
YyeJloBeKa B OKpY’Karollleld MPHUPOIHON cpesie, BOCTpEOOBAaHHbBIE B MOBCEAHEBHOU
KU3HU U MPAaKTHUECKOM AesTenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTHI CO/IEP KAHUS, KOTOPBIE CIIyXaT OCHOBOM AJisi pOpMUpPOBaHUS
IIPEJCTABJIEHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
[EHHOCTHBIX  OPUEHTAIMSX  JUYHOCTH, CIIOCOOCTBYIOIIMX  T'yMaHHW3alUd
OMOJOTMYECKOro 00pa30BAHMUS.

CTpyKTypHupoBaHHe COACpX)aHUs Yy4yeOHOro Marepuajga B MPOTrpaMMe IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HaHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSAX AKUBOU MPHUPOJIbI, O €€ YPOBHEBON OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICTICHBI CIIEAYIOIINE COJepKaTeNbHble TUHUH: «buonorus kak Hayka. MeTozsl
Hay4yHOro mno3HaHus», «Knerka kak Ouonoruueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucremMa», «CucremMa M MHOroo0pasne OpraHHYECKOTO MHUpPay,
«DBOJIOLIUS KUBOU MPUPOABD, « IKOCUCTEMBI M IPUCYIIIUE UM 3aKOHOMEPHOCTI.



[enp wm3yuenust yuyeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHNE  OOyYaOMIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(PYHKITMOHAITBHOU
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra ¢ MNPUOOpPETEeHUE yMEHUM
UCIIOJIb30BaTh ATU 3HAHMS IS TPAMOTHBIX JCHCTBUH B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUSI PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTuxeHue 1enum uzydeHus ydeOHoro npenmera «buosorus» Ha 6azoBom
YpPOBHE 00€CTICUMBAETCS PEIICHUEM CIEAYIONIUX 3a]1ay:

OCBOEHUE OOYYaIONIUMHUCS CUCTEMbl 3HAHUU O OHOJOTHYECKUX TEOPHUSIX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIAX, CIy>KalllMX OCHOBOMU
JUist OPMHUPOBAHUSL MPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJ]aX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOT000pa3uu U OCOOEHHOCTSX YKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliH, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
WCCJIeIOBAaHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYy4YalOIIMXCS IMO3HABATENbHBIX, HWHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CMOCOOHOCTEN B MpOIlECCe aHalivM3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAyYHBIX B3MVISIIOB, MJAEH M MOAXOJOB K HM3YUYEHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3aluu;

CTaHOBJICHHE Yy oOOydJarommxcs oO0mel KyJIbTypbl, (YHKIIMOHAJILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHHS OKPY KAIOIIETO
MUpa KUBOW MPUPO/Ibl HA OCHOBAHUM 3HAHUH U OMBITA, MOTYUYEHHBIX ITPU U3yUEHUU
onooruu;

dbopmupoBaHre Yy OOyYaOMIMXCSA YMEHHH WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESATEIHHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUI;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM >KHUBOMU
MIPUPOIbI, HEOOXOAMMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUECKHUX
HOPM TIPU TIPOBEICHUH OMOJIOTHYECKUX UCCIIEIOBAaHUM;

OCO3HAHHME IIEHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TOBBIIICHUS YpPOBHS
AKOJIOTUYECKOHN KYJIbTYpHI, 11l (HOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B IOBCEAHEBHOM XKU3HU IS
OILICHKH TIOCJICICTBUN CBOEH AESATEILHOCTH MO OTHOIIEHUIO K OKPYIKaIOIIEeH cpere,
COOCTBEHHOMY 3JI0pPOBBIO, OOOCHOBaHWE W COONIIOACHHWE MeEp NPOPUIAKTUKU
3a00JIeBaHUM.

B cucreme cpennero oOmiero ooOpaszoBaHusi «buonorus», u3ydyaemas Ha
0a30BOM ypOBHE, SIBJIAECTCS OOSI3aTE€NbHBIM YYEOHBIM MPEAMETOM, BXOJISIIUM B
COCTaB MPeAMETHOM 00nacTh « ECTeCTBEHHO-HAYUYHBIE PEIMETHI.

Jlist u3ydenusi OMoJ0ruu Ha 6a30BOM ypOBHE CpeHEro 001ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 gac B Henento), B 11 kimacce — 34 yaca
(1 gac B HenemO).



COAEPKXAHME OBYUYEHUA
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMHU €CTECTBEHHBIMU Haykamu, (uiiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruun B popMHUpOBAHUU COBPEMEHHOM Hay4YHOU KapTuHbI Mupa. CrucreMa
OMOJIOTUYECKUX HAYK.

MeTo1b1 TTO3HAHUS )KUBOUW TIPUPOABI (HAOII0IEHUE, DKCIIEPUMEHT, ONTUCAHKE,
U3MepeHue, KiaccuuKalus, MOJCTUPOBaHUE, CTaTHUCTHYecKass o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKTHYEeCKHEe PadOThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IWYHBIX METOJIOB IPHU
W3YUYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cicTeMbl H UX OPraHU3 AN,

JKusbie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. OTinune
KUBBIX CUCTEM OT HEOPTaHUYECKON MTPUPOIBI.

CaoiicTBa OMOCHUCTEM U UX pa3HoOOpasue. YPOBHHU OpraHU3alui OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOreoIeHOTHYSCKui ), OMOC(hEPHBIN.

JdeMoHCcTpanuu:

Tabnuiel u cxeMbl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKUBOH IIPUPOIBI».

O6opynoBanue: mojenb MmoJiekyiibl JTHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHAYECKHM COCTAB KIIETKA. XHWMHUYECKUE JJIEMEHTBI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/la 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMK BOALI M MHUHEpPAJIbHBIX BeEIIECTB B KieTke. [lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHre OeIKOB. AMUHOKHCIOTHI — MOHOMEPHI OCIIKOB.
He3aMeHnMBbIE ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIeKyJibl (TIepBUYHAs, BTOPUYHAsl, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHMHUYECKHE CcBoiicTBa OenkoB. buonoruueckue
byHKIIMN OEIKOB.



depMeHThl — OMOJ0rnYecKue Karanuzatopsl. CTpoeHue pepMeHTa: aKTUBHBIH
neHTp, cyocrpatHas cnenuduygHocTh. Kodepmentsl. Burtamunabl. Otimuuns
(epMEHTOB OT HEOPIraHUYECKUX KaTaIn3aTOPOB.

VYrieBoibl: MOHOCaxXapu/Ibl (MII0K03a, pru003a U Ae30Kcupru003a), Aucaxapuibl
(caxapo3a, JlakTo3a) U ToJHMcaxapuibl (Kpaxmaj, TJUKOTeH, LEeJUII0JI03a).
buonorunyeckue (pyHKIMH YIIIEBOIOB.

Jlunuasl:  Tpurauuepuabl, Qocdoaunuael, crepounpl. ['mapoduIbHO-
runpodobubie cBoiicTBa. buonornuyeckume ¢Qynkumu aunuaoB. CpaBHeHHE
YTJIEBOJIOB, OEJIKOB U JIMMHI0B KaK NCTOYHUKOB YHEPTHUHU.

Hykneunnossie xkwucinotsl: JHK u PHK. Hykineoruast — MoHOMEpPHI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JAHK. Ctpoenne u ¢pynkuun PHK.
Bunet PHK. AT®: ctpoenne u GyHKIuH.

utosorusa — Hayka o kietke. Knerounas teopust — npumep B3auMOACHCTBUSA
ujeil 1 pakToB B HAYYHOM MMO3HAHUH. MeTO/bl U3YUYEHUS KIETKH.

Krnerka kak nenoctHas *uBas cucrema. OOuiue npru3Haky KJIETOK: 3aMKHYyTas
HapykHasg MmemOpana, Monekyinsl JIHK kak renernmueckuil ammapar, cucTema
CUHTE3a OelKa.

Tunel KJIETOK: dyKapuoTHuyeckas U mpokapuotuyeckas. OcoOEeHHOCTH
CTpOEHHUsI TPOKapHOTHYEeCKON KieTku. KierouHas crenka Oaktepuii. CTpoeHwue
DYKapUOTUYECKOW KIIETKM. OCHOBHBIE OTJIWYUS PACTUTEIBHOM, JKUBOTHOW U
IpUOHOM KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KIIETOK — KJIIETOYHAsl CTCHKA, TJIMKOKAJIWKC, UX
bynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{utomnasma u eé
opraHouibl. OpHomeMOpannble opraHoubl kietku: OIIC, anmmapat [onbmxwy,
m30coMbl.  [1oyaBTOHOMHBIE OpPraHOWIbl KIETKW: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoknenne MUTOXOHIApWN u TacTua. Buael tumactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPUOJIH, PECHUYKH,
KryTHUKUA. QyHKIIMU OPraHOMJOB KIIETKU. BKiItoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. lllann, M. lnelineH, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuuc, P. ®@panknun, K. M. bap.

Junarpammel: «PaciipeiesieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IIPUPOIEY,
«Pacnpenenenne XUMUYECKUX SIIEMEHTOB B JKUBOU IPUPOJIEN.

Tabmuupbl u cxembl: «llepuognyeckas TadiaUIa XUMUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOJIb», «brocunTes 0enka», «CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyibl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTpOEHUE KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue sizipa KIETKN», «YTIEeBOAbD, «JIunmuabh».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHHE JJii IPOBEICHMUS
HaOIIOJICHUM, HW3MEPEeHHI, JKCIEPUMEHTOB, MHUKPOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIJIETOK.

JlaGopaTopHble ¥ NpaKkTHYecKUue padoThI:

Jlabopatopuass pabora Ne 1. «M3yueHune KaTaTIUTUYECKONW AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

JlabopatopHass pabora No 2. «M3ydeHue CTpOeHHS KIETOK paCTEHUH,
JKUBOTHBIX W OaKTepUil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHKpOIpemnaparax M HX
OMHUCAHUEY.

Tema 4. /Knu3HenesiTeJIbHOCTh KJIETKH.

OOMeH BelIecTB, Wi MeTab0Iu3M. ACCUMUWIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIMS (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB W DHEPTUM B TMOHUMAHUU
MeTabou3ma.

Tunel oOMeHa BeniecTB: aBTOTpOdHbBIN U rerepoTpodHblil. Ponbs dhepmeHToB B
0oOMEHE BEIlIeCTB U MPEBPAIICHIUHN YHEPTUH B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3bl ¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdexTuBHOCTh (hOoTOCMHTE3a. 3HaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emuie. BiausHue ycnoBmii cpenibl Ha (POTOCHHTE3 M CIIOCOOBI TTOBBIMICHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTECHHIA.

XeMocuHTe3. XeMOCUHTE3UpYIole OakTepuu. 3HaUYeHUE XEMOCUHTE3a s
JKA3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KieTke. PacimerniieHue BemecTB, BBIJCICHHE U
aKKyMYJUPOBAaHHE SHEPTUH B KJIETKE. DTarbl JHEPreTUIECKOTO oOMeHa. [ mukomus.
bpoxenne u ero Buapl. KuciopogHoe OKUCIEHHE, WU KIETOYHOE IbIXaHUE.
OxucnurensHoe GocopunupoBanue. IPHEKTUBHOCTh IHEPTETUUECKOr0 OOMEHa.

Peakium wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHbopManuu B KIETKe. ['€HETMYECKUM KOO U €ro
cBoictBa. Tpanckpunuusa — matpuunblii cuHTe3 PHK. Tpancnsuus — Ouocunres
O0enka. Ortanbl TpaHcisuuu. KomupoBanue amuHOkuciaoT. Pomb pubocom B
OounocuHTe3e Oenka.

Hexkinerounsie popMbl xu3HU — BUpYChl. UcTtopust oTkpsiTusa Bupycos (. W.
NBanoBckuit). (OCOOEHHOCTH CTPOCHHUSI W JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc ummynozaedunura yenoreka (BHUY) — Bo3Oymutens CITM/]a.



OOparHasg  TpaHCKpuIllus, peBepraza u  uHrerpaza. llpodunakruka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBaHHIA.

JleMoHCcTpanuu:

IToptpetsl: H. K. Konbuos, . U. UBanoBckuii, K. A. Tumupsses.

Tabnumel u cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«QHepretuueckuii oOMen», «Xmnoporact», «Porocunresy, «Ctpoenue JJHK»,
«CTtpoeHue u PyHKIMOHUPOBAHUE reHay, «CuHTe3 Oenkay, « 'eHeTHYeCKul Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u ku3HeHHbIH UK Bupyca CIIN]Ia,
oaxtepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anmnkanun «Yasoenue IHK u Tpanckpunius»,
«buocunres 6enka», «CTpoeHne KIeTKu», MoAenb cTpykTypbl JJTHK.

Tema 5. Pa3MHoOkeHHe M MHAUBHUAYAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHbIii MUK, WM KU3HEHHBIM LUKI KieTku. MHTepdaza u MuUTo3.
[Ipouecchl, mpotekaromue B uHTepdaze. Perumkanus — peaxkuys MaTPUYHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOMAHBIA ~ XPOMOCOMHBIE  HAaOOpbl.  XpOMAaTHUIBI.
[{uTtonoruueckue OCHOBBI PA3MHOKEHHMSI W  MHAUMBHUIYAJbHOIO  PAa3BUTHS
OpraHU3MOB.

Henenne knerkn — muto3. Cragum muro3a. IIpoueccsl, npoucxondmue Ha
Pa3HbBIX CTAAUAX MUTO3a. BUOIOrnYeCcKuil CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKU — arnomnTo3.

®opMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buapl Oecrnosiaoro
Pa3MHOXKEHUSA: [J€J€HUE HaJIBOE, II0YKOBAHUE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHE. VICKyccTBeHHOE KIOHHpOBaHUE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TomoBoe pa3MHOKEHUE, €TO OTIIUMYHUS OT OECIIONOTO.

Meiio3. Craguu meno3a. IIpouecchl, MpOUCXOMSIINE HA CTaaUsAX Meio3a.
[loBenenne xpomocoM B Meio3e. KpoccuHrosep. buonormdyeckuii cMmbici U
3HAYEHHUE MeNo03a.

['ameTtorene3 — mnpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie *kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHHWE M PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CHEepPMaTOre€He3 M OBOIEHES3.
OcoOeHHOCTH CTpOeHHUs SUIEKJIEeTOK MU crepMaro3ouioB. OIUIoA0TBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTHSA Y MO3BOHOYHBIX >KUBOTHBIX:
npobieHue, ractpyisiuus, opraHoreHe3. IloctamOpuonanbHOe pasButue. Tumsbl
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpsAMOe, HempsiMoe (IMYMHOYHOE). BrusiHue



Cpe/bl Ha pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pazButue pacreHuil. OHTOreHe3 I[BETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTA/INU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubr u cxembl: «@DOpMbl pPa3MHOKEHHS OPraHU3MOB», «/[BoliHOE
OIUIOJIOTBOPEHUE Yy IBETKOBBIX pacCTeHUi», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne knetku Oakrepuity, «CTpOeHHE TIOJNIOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Knerounbiit mukim», «Pemnmukanus JTHK», «Mutos»,
«Metiosy, «IIpsiMmoe u HenmpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONMUTAOIINX U
4eI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMaTo30uabl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MICKOMUTAIIEro», «KapuokuHe3 B KJETKax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuiuKauus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble ¥ NpakTHYecKUe padoThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHume MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnapaTax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHwe CTpPOCHHS ITOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIpPENnapaTax».

Tema 6. HacsiencTBEHHOCTh U N3MEHYUBOCTH OPraHU3MOB.

[Ipeamer u 3agaum reHeTUKH. VIcTOpus pa3BUTUA T€HETUKU. Posib UTOIOrMH
U OMOpHOJIOTUM B CTAaHOBJIICHMM Te€HETUKH. BKiam poccuilcKux u 3apyOeiHBIX
V4EHBIX B Ppa3BUTHE TEHETHUKU. MeETolbl TEHETUKH (THOPHUI0JIOTHYSCKUM,
[UTOTCHETUYECKUH, MOJEKYIIpHO-TeHeTH4YeCKUii). (OCHOBHBIE TI'€HETHYECKHUE
noHATHUsA. [ eHeTn4YecKass CHMBOJIMKA, UCOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menaenem.
MonorubpuHoe CKpenMBaHue. 3aKOH eIWHO00pa3us THOPUIIOB IIEPBOIO
nokoJieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH paCIICIUIEHUs IPU3HAKOB. | nnore3a
YuCTOTHI raMeT. [loiHOE ¥ HEMmOHOe TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHue. 3aKOH  HE3aBUCHUMOTO  HAaCIeIOBaHUS
npu3HakoB.  lluToreHeTMdyeckue  OCHOBBI ~ JUTHOPUAHOTO  CKpEIIMBAHUSA.
AHanu3upytollee ckpenpanue. Mcnonp30BaHrne aHATU3UPYIOLIETO CKPEIIUBAHUS
JUISL OTIpEIeSICHUsI TEHOTUITa OCOOH.

Cuennennoe HacnegoBaHue npu3HakoB. Padora T. Moprana o cuemieHHoMy
HACJIEIOBAaHUIO T€HOB. HapylieHne clierieHust FeHOB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHasi TEOpHUsI HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThI.



I'enernka nosia. XpoMOCOMHOE OMNpEAeeHUuEe MoJia. AyTOCOMBI U TOJIOBBIE
XpoMocoMBL. ['omoramernele M rereporaMeTrHbie OpraHusmbl. HaciienoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEACTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACIEACTBEHHOM  U3MEHUYMBOCTU.  XapaKTEpUCTUKA
MOAU(DUKAIMOHHOW U3MEHYUBOCTU. BapuanmoHHbIi psiJl 1 BapuallMOHHASI KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KaYE€CTBEHHBIE NMPU3HAKU U HX
HOpMa peaknuu. CBoKMCcTBAa MOAUGMHUKAITMOHHON N3MEHYHNBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
W3MEHYUBOCTh. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTU. MyTalimoHHas u3MeHUUBOCTh. Kitaccudukanusi MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa M MPUYHHBI MyTaluidi. MyTareHHbIe (GaKTOPBHI.
3aKOH TOMOJIOTHYECKHUX PSAZIOB B HaclieAcTBeHHOM n3menunBoctu H. 1. BaBuiosa.

BHesinepHast HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YyeJI0BeKa: reHeaJIoTMYECKU, OJIM3HEIOBBIN, [IUTOT€HETHYECKNH, OMOXUMUYECKHUH,
MOJIEKYJISIPHO-TEHETUYECKHM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[111P-ananu3a. HacnencTtBeHHble 3a00jeBaHUS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIE3HU C HACJIEJCTBEHHOW MPe/IpacroyioKEeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W TreHeparuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUAMBI
3I0pPOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKH U JICUCHUS TeHETUYECKUX
0ose3Hell. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHE. 3HAUYCHHUE MEIUITUHCKON
TeHETHKH B MIPEJAOTBPALICHUY U JICUEHUU TeHETHUECKUX 3a00I€BaHNI YEIOBEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IUTOT€HETHYeCKas
OCHOBA», «3aKOH PACIICIIJIEHUS U €r0 IUTON€HETUYECKAask OCHOBA», «3aKOH YACTOTHI
rameT», «Jlurubpunnoe ckpemuBanuey, «Llutonornyeckre OCHOBBI AUTHOPUTHOTO
CKpeIMBaHusD», «Menosy, «B3anmMoaencTare amienbHbIX TEHOBY, «I eHeTnuecKue
KapThl PAaCTeHUH, )KUBOTHBIX M 4eloBeKay, «[ eHeTnka moisa», «3aKOHOMEPHOCTHU
HACJIEIOBAHUsI, CLEIUICHHOIO C MOJIOM», «KapHOTUIIBI 4YeIOBEKA U YKUBOTHBIX,
«Buasl m3meHunBoCcTH», «MoaudukanmoHHas M3MEHUYMBOCThY», «HacnemoBanue
pesyc-akropay, «['eHeTHuka rpynm KpoBu», « MyTallnoHHass U3BMEHUUBOCThY.

ObopynoBanue: Moaenu-anmuMkKanun «MOHOTHOPUAHOE CKpEeLIMBaHUEY,
«Hemonnoe nmomunupoBanuey, «JlurnbpumHoe ckpemnuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOIT U MUKpompemnapaT «Jpo3odunay (Hopma, MyTaiuu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlaGopaTopHble U NpakTU4YecKue padoThbl:

Jlabopatopuast pabora No 5. «V3ydeHune pe3yiabTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIIMBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopnas pabota Ne 6. «M3yuenue MoaupuKarMOHHON U3MEHYHBOCTH,
MOCTPOEHUE BapUALIMOHHOTO PsAJIa U BApUALMOHHOW KPUBOID.

JlabGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y JIpo30(HIbl HA TOTOBBIX
MUKpOTIpenapaTaxy.

[IpakTuueckas pabora Ne 2. «CocraBieHHE M aHAIU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenexkuusl Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUNHA U TOMECTHUKALUS.
Yyenne H. V. BaBuiioBa o 1ieHTpax MpOMCXOKACHHSI © MHOTOOOpa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI MPOMCXO0XKIEHUS TOMAIIIHUX KUBOTHBIX. COpT, mOopoAa, IITaMM.

CoBpeMeHHbIE METO/IbI celeKInU. MacCoBbIi U MHAUBUIYAJIbHBINA OTOOPHI B
CEJIEKIIMM pPACTEHUHM M KHUBOTHBIX. OlleHKAa 3KCTephepa. biInM3kopoacTBEHHOE
cKkpemuBaHue — WHOpuAWHT. Ywucras nuHusA. CKpemuBaHWE YWCTHIX JTUHUH.
['erepo3uc, wim rubpuanas cuina. HepoacTBeHHOE CKpelMBaHWE — ayTOPHUIHHT.
Otpanénnas rudbpuamzanus u e€ ycrnexu. MIckycCcTBeHHbIN MyTareHes u nojiy4yeHue
MOJIUIUIOUIOB. JJOCTHKEHUS CEJIEKIIUH PACTEHH, J)KUBOTHBIX U MUKPOOPTaHNU3MOB.

buoTtexHONOrUsT Kak OTpacib NPOW3BOACTBA. ['€HHAs WHMKEHEpHUs. OTalbl
co3nanusi pexkomoOuHantHod JIHK wu Tpancrennsix opranuzmoB. Kiierounas
uHxeHepus. Kiierounbie KyJabTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHUE PACTEHUMU.
KiloHupoBaHHe BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Dkoyioruyeckrue U ITUdeckue  mnpobiembl. I'MO  —  reHeTwyecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpers: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabnuipl U cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOT000pa3us
KYJbTYpPHBIX pacTenuit», «[lopoabl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacteHuity, «Otnanénnas rudpuauzamnus», «Padotel akagemuka M. @. IBanoBay,
«[lomummongus», «OO0beKThI OWoTexHONOTHH», «KileTouHble KyIbTYpHI U
KJIOHHpOBaHHe», «KOHCTpyHpoOBaHHE U MIEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJ0B U KOPHEIIJION0B JUKHUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS.

JlaGopaTopHblie ¥ NpakTHYecKUue padoThl:

Okckypeuss «OCHOBHBIE METOABl WM JOCTHKEHHUS CEJIEKUMU PACTEHUN H
KUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHLHIO, MIJIEMEHHYIO bepmy,



COPTOMCHBITATEIbHBIM  YYacTOK, B TEIUIMYHOE XO34MCTBO, J1TaOOpaTOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. JBoIOIMOHHAsSE OHOJIOTHS.

[IpennoceuiIku BO3HUKHOBEHUS HBOJIOLMOHHOW TEOPUU. DBOJIFOLMOHHAS
Teopust U €€ MecTo B OMONOruu. BiusHue 3BOJIIOIMOHHONW TEOpUM HA PA3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CuzerensctBa 3BoOLUU. [lameoHTOIOrMYECKHE: IOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJIOTMYECKOW JIETOMHUCH, NEPEXOJHbIE (HOPMBI.
buoreorpadguyeckue: cxoacTro u paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA W PA3NHUUAg AMOPHOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-AHATOMUYECKUE: TOMOJIOTUYHBIE, AHAJIOTHYHbIE,
pyAMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOIJIEKYISIPHO-OMOXUMHYECKUE: CXOJACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX MyTel y Bcex
OpraHU3MOB.

OpomonmonHas Teopuss Y. JlapBuHa. IIpeanochliku BO3HUKHOBEHUS
JapBUHU3Ma. J[BHKyIME CHJIBI 3BOJIOUMU BUAOB 10 JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE IMPU OTPAHUYEHHOCTH PECYPCOB, HEONpPENENEHHAS W3MEHUYMBOCT,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boouu (CTI) u e€ 0CHOBHBIE MOJI0KEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHKUIIA BUAA U SBOJTIOLUH.

JIBroxymme cuibl ((pakTopbl) PBOJIONHMKM BUAOB B Ipupojae. MyTallmoOHHBIN
mpoliecc ¥ KOMOWHATUBHAsT MU3MEHYMBOCTH. [lomynsiMOHHBIE BOJHBI U Jpeiid
redoB. M3omsuus u Murparusi.

EcrtecTBeHHbII 0TOOp — HampaBidglOmuil Qgakrop 3Boaouud. DoOpMbI
€CTECTBEHHOTO 0TOODpA.

[IprucnocoONeHHOCTh OpPraHU3MOB KaK pe3yJbTaT 3BOJoOUMU. [Ipumepsl
MIPUCTIOCOOJICHH Y OpraHu3MOB. ApoMop(h 036l U HAHOATATITAIIH.

Bun wu BumooGpazoBanme. Kputepun Buma. OcHOBHbIE  (OpPMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JI0rM4ecKoe.

MakposBosonsi. PopMbl  ABONIOLMU:  (PUIIETUYECKAs, JIMBEPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOIONUY.

[IpoucxoxIeHHEe OT HECNEeNHAIM3UPOBAaHHBIX NpelnkoB. IIporpeccupyromas
crenuanu3anus. AganTuBHas paauarus.

JlemoHcTpanum:

[Toptpetsi: K. JIunnei, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenpb, ®. Mrossep, A. H. CeBepiios.



Tabnuibl U cxembl: «Pa3BuTre oprannyeckoro Mupa Ha 3emie», «3apoAblIIn
MO3BOHOYHBIX ~ JKMBOTHBIX»,  «ApxeonrTepukc», «Dopmbr  OoprOBI  3a
cymiectBoBanue», «EctecTBeHHbI 0TOOPY», «MHOTrO00Opa3nue COpTOB PACTCHUIDY,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTanuoHHas
U3MEHYHUBOCTE», «ApoMopdo3b», «Uamoamantaummn», «OO0mas aereHepamus»,
«/IBmkymue cunbl 3Bosronuny, «Kapra-cxema wapmipyra myremectBus Y.
HapBuna», «bopnba 3a cyuiectBoBaHue», «IIpucrnoco0eHHOCT, OPraHU3MOBY,
«["eorpaduueckoe BUI000pa3oBaHNEe)», « IKOJIOTHUESCKOE BHI000PA30BAHUE).

O6opynoBaHue: KOJUICKIMS HACEKOMBIX C PAa3JIMYHBIMUA THUIIAMH OKPACKH,
Ha0Op IUIOMOB U CeMsiH, KoyuieKiusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
YKUBOTHBIX», MOJieJb «OCHOBHBIE HAIIPaBJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue TOJIOBHOTO MO3ra MO3BOHOYHBIX.

buoreorpadpuueckas kapra wmupa, KoJuleKuus «DPopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», Mojnenb ammmkanus «llepexpéct
XpOMOCOMY», BIaXHbIe nipenaparsl «Pa3zBurre HacCEKOMOro», «PazBuTue JISIrymKu»,
Mukponpenapar «Jlpozoduna» (Hopma, myTanuu GopMbI KPEUTHEB U OKPACKH TENA).

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUECKOMY
KPUTEPHUION.

Jlabopatopnas padota Ne 2. «Onucanue npucrnocoOJIeHHOCTH Opranu3ma u eé
OTHOCHUTEJIBHOT'O XapaKTEpay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HM Ha 3em.ie.

JloHayuHbBIE TIPEICTABICHHUS O 3apOXKJICHUU XKU3HU. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUSI >KM3HM Ha 3emsie: a0uoreHe3 M maHcnepMmus. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKOU 3BOMONUK. HauanbHbie 3Tamnbl
ounonornyeckoi »Bomonuu. ['mmoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHUE MPOTOKJIETKH. lIepBble KIETKM W KX SBOJIOIUSL.
dopMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

Passutne xu3Hm Ha 3emuie mo spam U nepuogam. Karapxen. Apxeuckas u
npotepo3oiickas Hpbl. [laneo3oiickas spa u €€ mnepuonabl: KeMOPUUCKUH,
OPZIOBUKCKHH, CUITyPUUCKHU, T€BOHCKU, KAMEHHOYTOJIbHBIN, TEPMCKHM.

Me3so30lickas spa U €€ epuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaliHozoiickass »pa W €€ mNepuoAbl: MNaJCOrCHOBBI, HEOICHOBBIM,
AHTPONOTE€HOBBIM.

XapakTepucTuKa KJIMMaTa U reojJorudyeckux mpoieccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIIUU PACTUTEIIBHOTO M JKHBOTHOTO MHpa. Apomopdo3bl y pacTeHHil u
XKUBOTHBIX. [losiBIEHNE, pacUBET U BBIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.



Cucrema OpraHMYeCcKOro Mupa Kak OTpakeHue 3BoOJOIUU. (OCHOBHbBIC
CUCTEMATHUYECKUE IPYNIIbl OPraHU3MOB.

DBoJIIOIMS YeNIOBEeKa. AHTPOIOJIOTHS KaK HayKa. Pa3Butre nmpeacTaBiIeHU o
MIPOUCXOKICHUHM 4YeJoBeka. MeTroabsl u3ydyeHus aHTponoreHesa. (CxoncrtBa H
pasuuus yeaoBeKa U KUBOTHBIX. CHCTEeMaTHYECKOE MOJI0KEHUE YEeJIOBEKA.

JBuxyiue cuibl (pakTopsl) anTponorene3a. HacieacTBeHHast U3MEHYHUBOCTD
U ecTeCTBEHHbIH 0TOOp. OOILIEeCTBEHHbI 00pa3 >KU3HU, U3TOTOBJIEHUE OPYIU
TpyJAa, MBIIIJICHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsmui, YenoBeKk HEaHACPTAIbCKUN, YenoBek
pasymHbiii. Haxoaku HCKOIMaeMbIX OCTaTKOB, BpEeMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY I

YenoBeueckue packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMEOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUaibHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas).  UepThl  MPUCTOCOOJIEHHOCTH  MpeACTaBUTENEH
YeJIOBEUYECKUX Pac K YCJIOBHUSIM CYIIECTBOBaHUA. EMWHCTBO ueloBeYECKUX pac.
Kputuka pacuszma.

JleMoHCcTpanuu:

IToptpetrsr: ®@. Penu, JI. Ilactep, A. . Onapun, C. Munep, I'. FOpu, Y.
JapBuH.

Tabmupel 1 cxembl: «BosnukHoBenne ColHEUHON cHCTeMbl», «Pa3Buthe
opraHuyeckoro wmupa», «PactutenpHas kieTka», <OKuUBOTHas  KieTKay,
«IIpokapuotnueckas kieTtka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHMsSI YEJIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTMUECKUX  HAXOJIOK  MPEIKOB
COBPEMEHHOI0 4YeJNOBEKay», «lpeBHenmmue moam», «lpesBaue moan», «llepBbie
COBPEMEHHBIE JTI0JIN», «HeT0BEYECKUE PaCh».

O6opynoBanue:  mynsiku  «lIpoucxoxaeHue  denmoBeka»  (OHOCTHI
aBCTpaJONUTEKa, MUTEKAHTPOIa, HeaHJepTaiblla, KPOMAHbOHIIA), CJICNKH WU
M300paXEeHUsI KaMEHHBIX OpYyAHil TEepPBOOBITHOTO YelOBEKa (KaMHU-YOMIIEPHI,
pyomiia, ckpebia), TreoXpoHOJoruueckas TaOnua, KOUIeKIUus «DopMbI
COXPAHHOCTU MUCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U NPaKTHYEeCKHE PadOThI:

[Ipaktuueckast padota Ne 1. «/3yyeHue UCKOMAaEMbIX OCTaTKOB PACTEHHUU U
YKUBOTHBIX B KOJIJICKITUSIX).

OKcKypeHst «IBONIOLKSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HayYHBII WIN KPaeBEeIUECKUN My3€eil).

Tema 3. Opranu3Mbl 4 OKpY:KaIas cpeaa.



DKoJorus Kak Hayka. 3afadyd M pa3aesbl 3KOJOTUH. MeTObl IKOJIOTMYECKUX
UCCJIEI0BAaHUN. DKOJIOIrMYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPIaHU3MEHHA.

Okonoruyeckue (akrtopel. Krnaccudpukamuss 5KOJOTHYECKHX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME M aHTPOINOreHHbIe. JlefcTBHE HSKOJIOTHYEeCKHX
(haKkTOpOB Ha OPraHU3MBI.

Abuotndeckue (akTOpbl: CBET, TEMIIEpaTypa, BIaXHOCTh. DOTONEPUOIN3M.
[IpucnocoGnenusi  OpraHM3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buosnornyeckue puTMBbI.

buotnyeckue ¢pakTopsl. Buibl OMOTHYECKHX B3aUMOAECHCTBUI: KOHKYPEHIUS,
XHUIIHAYECTBO, cuMOMo03 u ero ¢opmel. [lapasutusm, koomepaius, MyTyallu3M,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJIECOHMYECTBO). AMEHCAIN3M, HEUTPATU3M.
3HadyeHre OUOTHMYECKHUX B3aUMOJECUCTBUI IS CYIIECTBOBAHMSI OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTHKU nomyjsiuud. OCHOBHBIE IOKA3aTENH
NOMYJISILUNA: YHMCIEHHOCTh, IUIOTHOCTh, POXJAEMOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JJuHaMuka 4ucIeHHOCTH MOIMYJISIIUU U €€ peryJsius.

JleMoHCcTpanuu:

[Toptpetsl: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkensb.

Tabmuubl u cxemsl: kapta «l[Ipupognbie 30HbI 3emuan», «Cpeabl 0OMTaHUS
opranu3zMoBy», «®Potonepuoausm», «llonmymaunm», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMyJIsiuU HHPy30puu-Ty Penbkny, «luressie menm.

JlabGopaTopHble U NpaKTHYEeCKHE PAadOTHI:

JlaGoparopnas pabota Ne 3. «Mopdosorndeckrie 0COOEHHOCTH PAaCTEHUN U3
Pa3HBIX MECT OOUTAHUSY.

JlabopatopHas pabora Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktuueckast pabota Ne 2. «Ilocy€T mIOTHOCTH NOMyYJSUMNA Pa3HbIX BUIOB
pacTeHum».

Tema 4. Coo01mecTBa ¥ IK0JI0rHYeCKHE CUCTEMBI.

CoobmiectBo opranu3MoB — OuoueHo3. CTpyKTypbl OHOIIEHO3a: BHIOBAas,
MpPOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbi-nomunantel. CBsi3u B
OHnoIEeHO3E.

Dkoyiorudyeckre cuctembl (dkocucTeMmbl). I[loHsiTHe 00 »dKocUCTEME U
ounoreoneHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTBl 3KOCUCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEHIECTB U NOTOK 3HEPTHUHU B 3KOCHCTEME.
Tpoduueckue (nmuieBbie) ypoBHH 3KocucTeMbl. [Tuiessie nienu u cetu. OCHOBHbBIE
MOKa3aTejld JKOCUCTEMbl: OHoMacca, MPOAYKIHUsA. DKOJIOTHYECKHUE MUPAMUIbIL:



MNPOAYKIIMU, YHCICHHOCTH, OuomMacchl. CBONCTBAa 3KOCUCTEM: YCTOMYUBOCTb,
camoperyJsiius, pazputrue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P M PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTIO JIEca.

AHTpPONOr€HHBbIE  DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCUCTEMBI.
buonornyeckoe u X0351CTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak (aktop ycToMuMBOCTH »3KocucTeM. CoxpaHeHHe
OMOJIOTHUYECKOTr0 pa3HOOOpa3us Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB u CTPyKTypa
ouocheprl. KuBoe BemecTBO u ero ¢yHknuu. OcobeHHOCTH Onochepbl Kak
rJI00aJIbHOM 3KOCHCTEMBbI. J[MHaMHuecKoe paBHOBECME U oOpaTHas CBs3b B
ouocdepe.

KpyroBopoThI BelecTB U OMOT€OXUMHUYECKUE ITUKIIBI JIEMEHTOB (yTiepo/a,
azoTa). 30HaIbHOCTh Onocdepnl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B 6mochepe 3emiin. AHTPONOTeHHbIE U3MEHEHUs B Orocdepe.
['moGanbHBIE SKOTOTUYECKUE TTPOOTIEMBI.

CocymiecTBoBaHM€e MPUPOJIHI U yenoBeuecTBa. CoxpaneHne 6uopaznooOpasus
KaK OCHOBa YCTOMYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCTOIb30BaHue. JloCTHKEHUsT OMOJIOTUM U OXpaHa
MIPUPOJIBI.

JlemoHcTpanum:

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

Tabmuubr u cxembl: «[lumesbie 1enu», «bUOLIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBay, «llenu nutanusy, «IKOJOTUYECKAS] MTUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jeca», «buormeno3s Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIE€HHBIC BO3ACHUCTBUA HA IPUPOAY», « BakHENIINE UCTOUYHUKHU 3arPSI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BaxkHeiias coctaBistonas ouocheps,
«®DakTtopel  gerpagauumd  nouB»,  «llapuHukoBbiii  3ddexT»,  «DakTOpbI
pPaZMOAaKTUBHOTO 3arps3HeHus Ouocdepb», «OOmas cTpykTypa Ouochepb»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA d3KpaH Ouocheps,
«KpyroBopoT yriepoaa B ouochepe», «KpyroBopor azota B mpupoe».

O6opynoBanue: Mopenb-anmmiukanus «TunudHble OMOIEHO3bI», TepOapwii
«PactutenbHbie coobiecTBay, Kojuiekuuu «buoienosy, «Bpenurenu BaxkHEUIIUX
CEILCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOapuu U KOJUICKIIUU PACTCHUMN U )KUBOTHBIX,
MpUHAJJICKAIIUE K Pa3HBIM SKOJOTHUECKUM TpyIinam oJHOro Buaa, KpacHas kauura
Poccuiickoit ®enepanmu, wu300paKeHUS OXpaHSAEMbIX BHJOB pACTEHUU U
KUBOTHBIX.



IINTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHUWA I[IPOIPAMMLI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOEHMs OOyyarolMMHUCA TMPOrpaMM  cpefaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA mpeameTra «buosmorus»
BBIICJICHBI CIEAYIOIIME COCTABIISIIOLIME: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IrpaXXJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEIENICHNI0, HaJM4yhue MOTHUBaUM K 0OydeHuto  Ouojoruw,
L[EJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUUYECKUX TPAAUIMN Pa3BUTHUA OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATENBHOCTH [IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, NPUCYLIIMMH CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYUE HSKOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3ysbTaThl OCBOCHMS mHpeameTa «buonorus» AOCTUTaroTCs B
€UHCTBE YYEOHOM M BOCIHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUU C
TPaJIULIMOHHBIMA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE IMpaBUJIAMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOLIECCaM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEHW TMO3WUIMU JIMYHOCTH, NATPUOTHU3MA,
YBQXXEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTAPIIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICIUI0 U
TpaguUMsM MHOTOHAallMOHaNIbHOrO Hapoaa Poccuiickoii Penepanuu, OpUpoOAE U
OKPYIKarolIEn CpeLE.

JluyHOCTHBIE pE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIHNX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITAa U OMbITA JICITEILHOCTH B MPOIIECCE PEean3alii OCHOBHBIX HAIpPaBIICHUU
BOCIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa;kaIaHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYarOIIEerocsi Kak akTUBHOTO U

OTBETCTBEHHOT'O 4JIEHA POCCUMCKOr0 OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA
Y MIPaBOTIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATETLHOCTH IIPU CO3/IaHUN YUSOHBIX
MIPOCKTOB, pEIICHUHW YyYeOHBIX MW TO3HABATCIBHBIX 3aja4, BBITIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3WIIMI0 110 OTHOMIICHUIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBSACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B MPOILECCE COBMECTHOTO BBIIOJHEHUSA
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBCKUX 3a7a4, YBAXKUTEIBHOTO
OTHONIIEHUS! K MHEHHUIO OMNIMOHEHTOB MpPHU OOCYXICHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJIEPKAHNS,

TOTOBHOCTb K TYMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) NaTPHOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHUCKOM IpakIaHCKOW UJSHTUYHOCTH, TATPUOTU3MA,
YBa)XEHHUS K CBOEMY HapoJ1y, YyBCTBA OTBETCTBEHHOCTH Tiepesr PoauHol, ropaoctu
3a CBOM KpaH, CBOXW PoOJIMHY, CBOM SI3bIK M KYJIBTYPY, IPOLLJIOE W HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICINIO U MaMITHUKAM MPUPOIBI,
JOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHHUMAHUS 3HAYCHHS OHWOJIOTMM B TIO3HAHUHU 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uaenHas yOexXI€HHOCTh, TOTOBHOCTh K CIY>K€HHMIO M 3amure OTeuecTtsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOIa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pElICHUs,
OPHUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U ICHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOSHUE YCTONYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POAMUTENSAM, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHUS .

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIECHUIH;



MOHMMAHUE IMOIMOHATBLHOTO BO3/ICHCTBUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TFOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMJICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

5) ¢usnuyeckoro BocnutaHusi, GOpMUPOBAHMUS KYJIbTYPbI 310POBbSl U
IMOIMOHAJIBLHOTO 0JIaronoJyuns:

MOHMMAaHUE U peanu3alus 3J0pOBOTO 1 6€30macHOro oOpa3a JKU3HH (310pOBOE
MUTaHUEe, COOJIIOJICHNE TUTUEHUYECKUX MPABUI U HOPM, COATAHCUPOBAHHBIN PEKUM
3aHSATHA W OTHObIXa, peryispHas (Qu3nyeckas aKTUBHOCTH), OEPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY H
MICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE 1IEHHOCTH TPaBUJ HHJIUBUAYAIHHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOUIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUN M HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTpPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTbH K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JII00UE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTM TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJIHATh TaKyl0 J€ATEIbHOCTD;

MHTEpEC K Pa3InYHbIM cdepam npodhecCHuOHANbHOU JeATEIHbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oynaymeld mnpodeccun U Peanu30BbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHONICHHE K IPUPOC KaK HCTOYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OIEHKH WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYXaroUIEN CPEeIbL;

OCO3HAHUE TJ00ALHOIO XapakTepa JKOJIOTHYECKHX MPOOJIeM M MyTell uX
pelieHus;

CIIOCOOHOCTH UCIIOJIB30BATh MPUOOpPETAEMBbIEC TPU U3YUECHUU OMOJIOTHH 3HAHUS
M yMEHUs TIpU  pEHIeHuH TpodsieM, CBSA3aHHBIX C  PalMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIO/ICHHE  TpaBWI  TOBEJAEHUS B IPUPOJIE,
HaIlpaBJICHHBIX HAa COXPAaHEHUE pPABHOBECHUS B HKOCHCTEMAX, OXpPaHy BHJIOB,
IKOCHUCTEM, Orochepsl);



aKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAILNX BPE OKPYKAIOIIEH IPUPOAHOM
cpene, yMeHHe MPOrHO3UPOBAaTh HEOJIArONPHUITHBIE 3KOJOTHYECKHE MOCIEACTBUS
MPEeANTPUHUMAEMBIX JICMCTBUN U MIPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO SKOJIOTMYECKOrO0 MBIIIIEHUS, SIKOJIOTUUECKON KYJIbTYpHI,
OMbITa NEeSATEIbHOCTH HKOJIOTUYECKOM HaIpaBJIEHHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMH B MO3HABATEIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
IIPaKTUKE, TOTOBHOCTH K YYAaCTHIO B MMPAKTUYECKON EATEIbHOCTH SKOJOTMYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JHAJIOTE
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOEI0 MECTA B MOJIMKYJIbTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl KaK CpeIcTBa
B3aMMOJICHCTBUS MEXK]y JIFOJbMH U MIO3HAHUS MUDA;

NOHUMaHUE ClHeuuPUKU OHOJOTMM KaK HayKd, OCO3HAaHUSA €€ poJu B
(GOpMHpPOBaHUH PALMOHAIBHOIO HAYYHOI'O MBILUIEHUS, CO3JAaHUU LIEIIOCTHOTO
NPEJCTaBICHU 00 OKpYXalolleM MHUpPE KaK O €IUHCTBE HMPHUPOJIbI, YeJOBEKa U
oOlIecTBa, B MMO3HAHUM MPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUH MpoOsIemM
COXpaHEHUs IPUPOJAHOTO PABHOBECHS,;

yOXKJIEHHOCTh B 3HAYMMOCTHU OHMOJOTUU AJII COBPEMEHHOW LMBUIM3AINU:
oOecrieyeHus: HOBOIO YpPOBHSA PAa3BUTHUA MEAMUIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJOTHM, CHOCOOHBIX  pellaTh PEeCcypcHble MNPOOJEMBI  Pa3BUTHS
4eJI0BeUeCTBa, MOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX IKOJOTUYECKUX MPOOIEM U
oOecrieyeHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUH OWOJIOTMYECKUX 3HAHUM B ULEISIX
MOBBIIICHUS OOIIEH  KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIILHOM rpaMOTHOCTU OOydaromuxcs, GopMHpyeMoil
IIPU U3yYEHUH OMOJIOTHH;

MOHMMAaHUE CYUIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh MOJy4YaeMble 3HAHUSA Ui aHalu3a U
OOBSICHEHUSI SIBICHUI OKPYXAlOIIero MUpa M MPOUCXOISAIINUX B HEM HM3MEHEHUH,
yMEHHUE JeNlaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] HAa OCHOBE HAayuyHbIX (DaKTOB U
UMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIyYEeHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS Jis
peleHust Ipo6sieM B peabHbIX )KU3HEHHBIX CUTYAlMAX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, TOTOBHOCTH OCYIIECTBJISATH
MPOEKTHYIO U HCCIIEIOBATENbCKYIO AESTENbHOCTh UHIMBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTb K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AaKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HaHWM 1o Ouonoruu B
COOTBETCTBHHU C KUZHEHHBIMU MTOTPEOHOCTAMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yJIbTaThl OCBOCHUS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOIIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaYyYHbIe TOHATHSA, OTpakarollue
LEJIOCTHOCTh HAy4YHOM KapTHUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, HayuyHbIH (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UccleI0BaHNe, HaOI0IeHHEe, U3MEPEHUE, IKCIIEPUMEHT U IPYTHX), yHUBEPCAIbHbIE
yueOHble JEeHCTBUA (ITO3HABATEJIbHBbIE, KOMMYHHUKATUBHBIE, pPETYJSITUBHBIC),
obecrnieunBaromue GpopmupoBaHue GyHKIIMOHATHHOW IPAMOTHOCTH M COLMATILHOMN
KOMIETEHIIMM  O0YyYaroluuxcs, CIOCOOHOCTh OOYyYaroIMXCs  HCIOJIb30BaTh
OCBOEHHbIE MEKIUCIUIUIMHAPHBIEC, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHBIC
y4eOHbIE IMCTBUS B TO3HABATEILHON U COLIMAJIBHON ITPAKTHUKE.

MetanpeaMeTHble pe3yibTaThl OCBOCHHSI TMPOTPaMMbl CPETHETO OOIIEro
00pa30BaHMsl JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMHU M03HABATEIbHBIMH
NEeUCTBUSIMM:

1) 6a30Bble JJOrHYECKHE TeiCTBHS:

CaMOCTOATENBbHO  (OPMYJIHMpPOBAaTH W aKTyaJlM3upoBaTh  IMpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPU OCBOCHHMM 3HAHMKM IPUEMBI JIOTMYECKOTO MBINUICHMS
(ananuza, cuHTE3a, CpaBHEHUs, Ki1accupuKaium, 0000IIeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATUN (BBIAEIATHh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIIUBATh
CBSI3M C IPYTUMH MOHATUSAMH);

ONpENENATh LEIU JEATEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUHM UX
JIOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI AESTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCII0JIb30BaTh OMOJIOTMYECKHUE MOHATUSA JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUUI
JKUBOM MTPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYKIAEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
AaHAJIOTMH), BBIABIIATh 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PacCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATh BHIBOBI U 3aKIIOUYCHMUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JUIsl TPEACTABIICHHUS CYIIECTBEHHBIX
CBSI3e M OTHONICHMH B M3Yy4YaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKxKe
IPOTUBOPEUYHI PA3HOTO POAA, BBISIBICHHBIX B Pa3iIMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;



pa3pabaTbiBaTh IUIAH PELICHHUs] MPOOJEMbl C y4ETOM aHAIM3a UMEIOIIHUXCS
MaTepHAIbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTaTOB
LEJISIM, OLICHUBATh PUCKU OCJIEACTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTY B YCIOBUAX PEaJTbHOT0, BAPTYAIbHOTO
¥ KOMOWHHUPOBAHHOTO B3aWMO/ICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJIEHUE TIPU PELIEHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIEIOBATEIbCKHUE NeiiCTBHUS:

BJIa/IETh HaBbIKaMU y4eOHO-UCCIIEI0BATEIbCKON U MMPOEKTHOM JESTENbHOCTH,
HaBbIKAaMHU  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOAO0B PELIEHUs MPAKTUYECKUX 3a]1a4, MPUMEHEHHIO
Pa3IUYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh PAa3JIMYHbIE BUJbl JIEITEIBHOCTU II0 IIOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIPETALMH, MPEOOPa3OBAHUI0O M NPUMEHEHUI0 B Y4eOHBIX
CUTYalLIMsIX, B TOM YKCJIE IPU CO3/IaHUU YUEOHBIX U COLMATbHBIX IPOEKTOB;

(opMHpOBaTh HAyYHBI TUI MBIIUIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSIMU U METO/IAMU;

CTaBUTb M (OPMYJIHPOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYALMSIX;

BBISIBJISITh [IPUYMHHO-CIICJCTBEHHBIE CBSI3M U aKTyaJlM3UpoOBaTh 3ajaady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs], HAXOAUTh apPTYMEHTHI JUIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHUI, 3a/1aBaTh IAPAMETPhl U KPUTEPUU PEILLICHNUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJadd  pPE3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IEJICHAIIPABICHHBII TOUCK MEepeHoca CPEeACTB M CIOco00B
JeHCTBUS B IPOPECCUOHANBHYIO CPELLY;

yMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYI0 U NPAKTUYECKYIO 00J1IacTh
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHBIE MOIXOJbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ uHpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHKAX MH(pOpMAIUH (TEKCTE yU4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIW3UpPOBATh
MH(POPMALIMIO PAa3INYHBIX BUJOB U (POPM IPEACTABICHUS, KpUTUUECKH OLIEHUBATH
€€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



dbopMynupoBaTh 3ampochl U MPUMEHATH PA3IUYHBbIE METOJIbI NPHU MOUCKE U
otOope Omosornyeckor MHGOPMAITIH, HEOOXOAMMOW ISl BBHITTOTHEHUS YUEOHBIX
3ajzay;

npuoOpeTaTh OMBIT HMCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KyJIbTYPy aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpPATh  ONTUMaNbHYIO  (OpMy  TIpEICTaBICHUS
ouonorunueckoit nHpopmarmu (cxemsl, rpaduKy, TMarpaMMbl, TAOTUIIBI, PUCYHKH U
JIpyroe);

UCIOJIb30BaTh HAyYHbIA #A3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYeckod HHPOpMaLME: MPUMEHATh XHUMHUYECKHe, (usmyeckue u
MaTeMaTHYeCKue 3HAKU U CHUMBOJIBI, (opMyIbl, aO0peBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M NpeoOpa3oBbIBaThb  3HAKOBO-CHMBOJIMYECKHE  CPEJICTBA
HarJIATHOCTH;

BJIa/JIeTh ~ HABBIKAMM  PAClO3HABaHMS W 3alIUTHl  HHPOpPMAIHH,
uHGOPMAIIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OgyaseHue yHMBepCaJIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJISATh KOMMYHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOre WM JIMCKYCCHM IO CYIIECTBY OOCyXAaemMoil TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXACHHS OTHOCHUTEIHHO BBHITIOJHEHHS MpeiaraeMon
3aJa4i, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3HMIMNA APYTUX YYACTHUKOB
JIAAJIora Uin JUCKYCCHUH);

pacno3HaBaTh HeBepOaJlbHbIE CpEACTBA OOIIECHMs, MOHUMAaTh 3HAYECHUE
COLIMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIIWH,
YMETh CMATYATh KOH(JIUKTHI K BECTH IIEPETOBOPHI;

BIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (HhopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IeSITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboThI MPU PEIICHUU OMOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS NP PEIICHUH YIeOHOM 3a1a4H;

BbIOMpaTh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBHM C y4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEN Ka)/10r0 4jeHa KOJIICKTHBA,;

NpPUHUMATh IIeJIM  COBMECTHOM  JeATENbHOCTH, OpraHU30BbIBATH U
KOOPJAVMHUPOBATH JEUCTBUA 0 €€ INOCTHKEHUIO: COCTABIATH IUIAH JACHUCTBUM,



pacnpenensaTh poiaM ¢ YY4E€TOM MHEHHMHA YYaCTHHUKOB, OOCYXHaTh pPE3yibTaThl
COBMECTHOM pabOTHI;

OIICHHBATh KAYECTBO CBOETO BKJIAJIa M KAXKIOTO yUYaCTHUKA KOMAH/IbI B OOTIIHIA
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE TPOCKTHI, OIICHWBATh WJCH C TIO3WIIMA HOBHU3HBI,
OpPUTHHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH;

OCYIIECTBJIATh TO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B PA3TUIHBIX
CUTYAIHSIX, TIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

OBj1aieHHe YHUBEPCAJIbLHBIMH PETyJISITHBHBIMH JeHCTBHSIMU:

1) camoopranu3anmsi:

WCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHHS TPOOIEM W HX
pEIICHUS B )KU3HEHHBIX U YYCOHBIX CUTYaIUsX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTUYECKHX 3HAHWUW II€JIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JIEUCTBUSIX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3J0POBBIO OKPY KAIOIINX;

CaMOCTOSATEITLHO OCYIIECTBIIATH MO3HABATEILHYIO JESTEIBHOCTh, BBISBIISITH
poOIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 33J]a4l B 00pa30BaTEIIbHON
JESATENHbHOCTH U KU3HEHHBIX CUTYAIIHSIX;

CaMOCTOSATEILHO COCTABIISTH IJIaH PEIICHHS TPOOIEMBI C YUETOM UMEIOIITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOYTECHUMH;

JaBaTh OIICHKY HOBBIM CHTYaIIHSIM;

pacHIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEAOYTESHUN;

JIeaTh OCO3HAHHBIN BEIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pElIeHHE;

OIICHHBATh IPHOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW DPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWM, TMOCTOSHHO TIOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYpPHBIN YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, BHOCHUTh KOPPEKTHUBHI B NIEATECIHLHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BIAJCTh HABBIKAMH  TO3HABATEILHON  pedJeKkcuu KaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBHUM M MBICTUTENBHBIX TIPOIECCOB, WX pE3yJIbTAaTOB U
OCHOBAaHMM, MCIOJI30BaTh MPUEMBI PeIEKCUU NIl OLEHKH CUTYyalluu, BbIOOpa
BEPHOTO PCIICHUS;

YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO NPUHUMATH PEMICHUS MO WX
CHU)KCHHUIO;

NpPUHUMATh MOTHUBBI W apryMEHThl APYrUX IMpU aHalu3e pe3ysbTaToB
NEeATENHHOCTH;



3) npuHsATHE ceds U APYTUX:

OPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JJOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU aHAIU3E pPE3yJbTaTOB
JEATEIIbHOCTH;

IIpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTaThl OcBoeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienupuueckue s yuedHoro npeamera «buomorus»
HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHUIO, MHTEPIPETALIUU U
npeoOpa3zoBaHUIO 3HAHHUM, BUBI IEATEIbHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3iMYHBIX Y4EOHBIX CHUTYallUAX, a TaKXKe B PealIbHBIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yJbTaThl MPEACTABICHBI MO TOAaM O0yYEHHUS.

[IpenmeTHble pe3ynbTaThl OCBOCHMS yyeOHOro npeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUIA O MECTE U POJIH OUOJIOTUHU B CUCTEME HAYYHOI'O
3HaHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHUHBlI MHpa M HAyYHOTO MHMPOBO33pPEHHS, O BKJIAJE POCCUNCKUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHWOJOTHH, (PYyHKIIMOHAIBHOM
I'PAMOTHOCTH Y€JIOBEKA JJIsI PEIICHMS )KU3HEHHBIX 3a/a4;

YMEHHUE paCKpbIBaTh COJEpPKaHUE OUOJIOrMYECKUX TEPMUHOB M MOHSITHI:
XKU3Hb, KJIIETKA, OPraHu3M, MeTab0JIu3M (0OMEH BELIECTB U NPEBPAILIEHUE SHEPTUH),
romMeoctas (caMoOperyisiiusi), YpOBHEBas OpraHu3alus JKUBBIX  CHCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIIKSA), HACIEACTBEHHOCTb, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3/araTb OWOJIOTUYECKHWE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTaIlMOHHAs, IIEHTpaJibHAs JOrMa MOJEKYyJsipHON Ouoisorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 meHTpax MHOTroooOpasusi u
MPOUCXOXKIECHUSI KyJIbTYpHbIX pacteHuit H. . BaBuiioa), onpeaensiTh rpaHuLibl KX
MIPUMEHUMOCTH K )KUBBIM CUCTEMAM,;

YMEHHUE BJIAJIETh METOJaMU HAYYHOT'O IMO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONMCAHUE XUBBIX CUCTEM, IIPOLIECCOB M SBJICHWM, OpPraHU3alUs U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIJIBU’KEHUE THUIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIWYMHAMH, OOBSCHEHHUE MOJYYEHHBIX pEe3yJIbTaTOB,
VCIIOJIb30BaHHBIX HAYYHBIX MOHATHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIBI
Ha OCHOBAaHMM MOJIyYEHHBIX PE3YyJIbTATOB;



YMEHHUE BBIJCISTH CYIIECTBEHHBIC TPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJICTOYHBIX W MHOTOKIETOYHBIX OpPraHW3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHAa BEIECTB U TMPEBPAIECHUSI YHEPTUU B KIETKEe, (DOTOCHHTE3A,
MJIACTUYECKOTO W DHEPreTMYeckoro oOMEHa, XEeMOCHMHTEe3a, MHUTO03a, Meno3a,
OIUTOJIOTBOPEHUS, PA3MHOKCHUS, WHIWBUIYyAIBHOTO Ppa3BUTHUS  OpTraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMCHSATH TOJyYCHHBIE 3HAHUS ISl OOBSICHEHHS] OMOJOTHYECKHUX
MPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELUICHUHA B MOBCEIHEBHOU
KU3HM C IIeNIbI0 o0ecredeHus: Oe30MacHOCTH CBOETO 370POBbS M 370POBBSA
OKPY KaIOIIUX JIOJEH, COOMI0/IEHUS HOPM IPaMOTHOT'O MOBEICHUS B OKpYKarolen
MPUPOIHON cpefe, MOHUMaHWe HEOOXOJMMOCTH WCIOJIB30BAHUS JOCTHKESHUN
COBpEMEHHOW  Owonoruu W OWOTEXHOJOTMA I PalMOHAIBLHOTO
PUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh JJIEMEHTApHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpENIMBaHUEe, CIICTUICHHOS HACJIeIOBaHWEe, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS sl TIPEICKa3aHUs HACJIEIOBAHUS TPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBIMOJHATh JIA0OpATOpPHBIE M MpakTUYECKHe padoThl, COOJI0aTh
npaBuiia npu pabore ¢ yueOHbIM U Ta00PaTOPHBIM 000PYI0BAaHUEM;

YyMEHUE KPUTHYECKH OIEHUWBAThb U HHTEPIPETHPOBATH HHGOPMALIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAMOIIYIO TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYIHO-TIOMYJISPHBIC
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCJIEAOBAHHI B OHMOJIOTHUH,
MeJUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE IMCBMEHHBIC M YCTHBIE COOOIICHUS,
00001mass 6MoIOTHYECKYI0 HH(POPMAIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
WCIOJIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeameta «buonorus» 6 11
Kjlacce TOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUA O MECTE W POJU OMOJOTHU B CHCTEME HAYYHOTO
3HaHHMS €CTECTBECHHBIX HAayK, B (OPMHPOBAHUHM COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS )KU3HEHHBIX 3a/1a4;

yMEHHUE PACKPBIBATH COACPIKAHNE OMOJIOTUYECKUX TEPMUHOB M MMOHSATHIN: BH/I,
MOMYJISAINS, TeHOMOHA, DSBOJIONMS, ABWXKYIIUE CHIbI ((aKTOPBI) SBOJIOINH,
MPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHUJI000pa30BaHUE, JKOJOTUYECKHE (AKTOPHI,
HPKOCUCTEMA, TMPOAYLEHTbI, KOHCYMEHTBHI, pEAYyLEHTbl, LeNu MUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;



YMEHHME U3JIaratb OHOJIOTUYECKUE TEeOopuu (PBOJIIONMOHHAS Teopusi Y.
JapBuHa, CHHTETHYECKass TEOPHUSl HBOJIOLMH), 3aKOHbI MU 3aKOHOMEPHOCTH
(3apoasieBoro cxoactsa K. M. bspa, deperoBaHus TJIaBHBIX HalpaBICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenust o ouocepe B. W. Bepnaackoro),
OMPENENATh TPAHULIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHWS B OMOJIOTUH: HAOIOICHHE U
OMHUCAHUE MUBBIX CUCTEM, IMPOIIECCOB U SIBJIICHUM, OpraHu3aius U MNpPOBEJACHUE
OMOJIOrMYECKOTr0 SKCIIEPUMEHTA, BBIJIBUKEHUE TUIOTE3bI, BHISBICHUE 3aBUCUMOCTHU
MEXIY HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHHE IOJYYEHHBIX pPE3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATUMN, TEOPU U 3aKOHOB, YMEHHE JEJIaTh BHIBOJbI
Ha OCHOBAHMH MOJYYEHHBIX PE3yJIbTATOB;

yMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJSAIHA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IMPOIIECCOB: HACIEACTBEHHOM
W3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BHJI000pa30BaHMs, MPUCTOCOOIEHHOCTH
OpPraHU3MOB, JICUCTBUS DKOJOTHYECKHX (PAKTOpPOB HA OpPraHUW3MBI, TEPEHOCA
BEIIECTB M TIOTOKAa HSHEPIMM B HKOCHUCTEMAX, AHTPOIOIEHHBIX HM3MEHEHUN B
HKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OMOr€OXMMHUYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBSICHEHHS] OMOJOTMYECKHUX
MPOIIECCOB U SIBICHUM, JIJISi IPUHSATUS MPAKTUYECKUX PEIICHUN B MOBCEAHEBHOM
KU3HU C Ienplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY KaIOIIUX JIOJIEH, COOI0/IEHS HOPM IPaMOTHOTO TIOBEICHUS B OKpYKaroIIeh
NPUPOIAHON cpefie, MOHUMaHWEe HEOOXOJAMMOCTH UCIOJIb30BAaHUSL JOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJISl PallMOHAIBLHOTO MPUPOAONIOIB30BaAHNS,

YMEHHE peliaTh 3JIEMEHTapHblE OMOJIOTHYECKUE 3aJ]aud, COCTABIISTH CXEMBI
MEPEHOCa BEILIECTB U IHEPTUH B IKOCHUCTEMaxX (LIeMH MTUTAHUs );

yMEHHUE BBIMOJHATh JIA0OpAaTOpHbIE M MpakTU4YecKue paboThl, COOI0ATh
npaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKH OIEHUBAaTh M HMHTEPHPETHPOBATH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COACpP)KAHMS, BKIIOYAIOUIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  rJ00ajdbHBIE  DKOJOTHYECKHE  TIPOOIIEMBI
COBPEMEHHOCTHU, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000mmas 6MoIOTHYECKYI0 HH(POPMAIUIO M3 HECKOIHKUX HUCTOYHUKOB, TPAMOTHO
WCII0JIb30BATh MOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne i/

HaumeHoBaHMe pa3/iejioB U TeM
NMPOrpamMmblI

buonorus kak Hayka

JKuBbie CHCTEMEI U HX opraHu3anusia

XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU

X(HSH@}IGSITGJ’IBHOCTL KIJICTKH

Pa3zmHOXeHUE M HHIUBUYAIbHOE Pa3BUTHE
OpraHu3MOB

HaCHe,Z[CTBCHHOCTB N U3BMCHYUBOCTH
OpTraHnu3MOB

Cenexkuusi oprann3MoB. OCHOBBI
OHMOTEXHOJIOTUHA

KoaunuecTBo 4acoB

Bcero

KoHnTpo/bHbI
e padoThbI

IpakTnyeckun
e padoThbI

0.5

1.5

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTeJibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmorexa [JOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK

https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c29
2

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c29
2



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

but6mmoreka [JOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f41c29
2

OBIIEE KOJIMYECTBO YACOB I10

34 0 4
ITPOTPAMME


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

11 KITACC

HaumeHoBaHuMe pa3iesioB U TeM
Ne ni/m
NMPOrpamMMbl

DBOJOLMOHHAA OUOIOTUS

Bo3nukHOBEHME U pa3BUTHE )KU3HU Ha
3emiie

Opranu3Mbl B OKpyKaromas cpeaa

Coo011ecTBa 1 DKOJIOTUYECKUE CUCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

KoaudecTBO 9acoB

Bcero KoHTpobHbI
e padoThI

9

9

5

9

2
34 0

MpakTnyeckn
e padoThbI

0.5

2.5

DJIEeKTPOHHbIE

(uu¢posbIe)
oOpa3oBaTejibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bu6mmnorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bu6mmorexa [JOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc?
4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41cc?

4


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
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




IHHOYPOYHOE IINTAHUPOBAHMUE
10 KITACC

Tema ypoka

buosnorus B cucreme Hayk

MeTopl MO3HAHUS )KUBOW IPUPOJIBL.
[TpakTnyeckas padora Ne 1
«Hcnonb30BaHKE pa3IMUHBIX
METOJIOB MPHU U3YUYEHUHU
OMOJIOTUYECKUX 0OBEKTOBY

buonornueckue CHUCTEMBI, ITPOICCCHI
" UX U3YUYCHHUC

XUMHAYECKUH COCTaB KIETKU. Boma u
MHHEPAIbHBIE COJIN

benxu. Cocta u crpoeHue 6eKkoB

depMeHThl — OHOJIOTUYECKHE
KaTanu3aropsl. JlJaboparopHas
pabota Ne 1 «3yuenue
KaTaJINTUYECKOW aKTUBHOCTH

KoauuecTBo 4acoB

Bcero

KonTpoabHbI
e padoThbI

IIpakTnyeckun
e padoThbl

0.5

0.5

Jara
U3y4eHHn
|

DJIEeKTPOHHBIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

Bbu6morexa [JOK
https://m.edsoo.ru/863e612
2
https://m.edso00.ru/863e632a

bubmnoreka [HOK
https://m.edso00.ru/863e612
2

bu6nmorexa [JOK
https://m.edso0.ru/863e656
4

bubmnoreka [HOK
https://m.edso0.ru/863e674e

bubmnoreka [HOK
https://m.edso0.ru/863e6b7
2

bu6mmoreka [JOK
https://m.eds00.ru/863e6b7
2



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

10

11

12

13

14

15

(dhepMeHTOB (Ha MpUMepe aMUIa3bl
WJIU KaTajasbl)»

VYrnesoarsl. JIunuasl

Hyxkneunosbie kucnorsl. ATD

I/ICTOpI/ISI U MCTOABI U3YYCHHA
kneTkn. Knerounas TEOpU

KneTka kak 1ieocTHas >KuBas
cucreMa

CrtpoeHue 3yKapuOTHYECKON KIETKH.

Jlaboparopnas pabota Ne 2
«M3yueHne cTpoeHuUs KIETOK
pacTeHH, )KUBOTHBIX, TPHOOB 1
OakTepuil Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIpErapaTax u ux
OIKMCAHHE»

OOMeH BEeLIeCTB U META00IN3M
dortocunre3. XeMOCHHTES

DHepreTu4eckuii 0OMeH

KuzHeHHbIN UK KIeTKu. Jleaenue
KIeTKku. Mutos. JlabopaTopHas
pabota Ne 3 «Habmronenne Murosa B
KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»

0.5

0.5

bu6mmoreka [JOK
https://m.edso00.ru/863e687
0

bubmnoreka [IOK
https://m.edsoo.ru/863e6d5c

bubmnoreka [HOK
https://m.edso0.ru/863e6e88

bu6mmoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bubnnoreka [IOK
https://m.edsoo.ru/863e766¢

bubmnoreka [HOK
https://m.edsoo.ru/863e7c98

bu6mmorexa [IOK
https://m.edsoo.ru/863e7aae

bu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

Bbuocunres Oenka. Peakuusa
MaTpUYHOTO CUHTE3a

Tpancisnus — OnocuHTE3 OCNIKa

Heknerounsie (GopMbl )KU3HH —
BHUPYCHI

DopMBbI pa3MHOXKEHHS] OPraHU3MOB

Mertios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OIJI0J0OTBOPEHHUE.
JlaGopaTtopnast pabota Ne 4
«I/I3yqune CTPOCHUS MOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOIIpenapaTax»

I/IHI[I/IBI/II[yaJ'IBHOC pa3BUTHC
OpraHu3MoOB

I'enetnka — HayKa O
HaCJICACTBECHHOCTH U UBMCHYHNBOCTH

3aKOHOMEPHOCTH HaCJIEAOBaAHUS

npu3HaKoB. MoHOTrHOpUIHOE
CKpElLIMBaHUE

0.5

bu6mmorekxa [JOK
https://m.edso00.ru/863e796e

bu6mmoreka [JOK
https://m.edso00.ru/863e796e

bubmuoreka [{OK
https://m.edso0.ru/863e754
0

bu6mmoreka [JOK
https://m.edso0.ru/863e81b
6
https://m.edsoo.ru/863e831e

bu6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

bu6nmoreka [JOK
https://m.edso0.ru/863e81b
6

bu6nmoreka [JOK
https://m.edsoo.ru/863e843
6

bu6mmnorexka [JOK
https://m.edso00.ru/863e86f2

bubnnoreka [IOK
https://m.edsoo.ru/863e887
8



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878

25

26

27

28

29

30

31

JlurnbpuaHoe cKpenmmrBaHue. 3aKoH
HE3aBUCHUMOT0 HACJIEI0BaHUS
MIPU3HAKOB

CremieHHoe HacjaeJOBaHue
npusHakoB. JlabopaTopHas pabora
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U TUTHOPUIHOTO
CKpEIIMBaHUs y IPO30(UIIBI Ha
TOTOBBIX MUKpPOIperapaTax»

I'enetuka nmoia. Hacienosanue
MIPU3HAKOB, CLIETNIEHHBIX C MOJIOM

N3menunBocTs. HenacnencrseHHas
U3MEHYHMBOCTh. JlabopaTopHas
pabota Ne 6. 3yuenue
MOJU(BUKAITMOHHON H3MEHYMBOCTH,
MOCTPOEHHE BapUAI[MOHHOIO psja U
BAPUALIMOHHOMN KPUBOIN»
HacnencrBeHHast U3MEHYMBOCTb.
JlaGopaTopnas pabota Ne 7.
«AHanu3 MyTanuil y 1po3oQpuiisl Ha
TOTOBBIX MUKpOTIpenapaTax»

I'eneTnka yenoBeka
PesepBHblii ypok. O60011eHue 1o

TEMEC ((HaCHe,Z[CTBeHHOCTB u
HU3MCHYUBOCTHL OPraHU3MOB»

0.5

0.5

0.5

bu6mmorekxa [JOK
https://m.edsoo.ru/863e89a4

bu6mmorekxa [JOK
https://m.edso0.ru/863e8c60

bu6mmorexa [JOK
https://m.edsoo.ru/863e8c60

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [JOK
https://m.edso0.ru/863e8d7
8



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78

bu6mmorekxa [JOK
32 Cenexius Kak HayKa U IpoIiece 1 https://m.edso0.ru/863e921
4

bubmuoreka [{OK
MeToapl U JOCTHIKEHHUS CEICKIIMH

33 paCTEHMUI 1 AKHBOTHEIX 1 https://m.edso0.ru/863e921

4
buoTtexHonorus kak oTpacib Bubnnoreka [IOK
34 P 1 https://m.edso0.ru/863e933
MIPOU3BOJCTBA 6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 34 0 4


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

11 KITACC

Tema ypoka

DBOJIIOIHS M METOJIBI €€ U3yUCHHUS

Hcropust pa3BuTHs NpEACTaBICHUI
00 3BOJTIONNU

Mukpo3BoTIOLIHS

[Tomynsmus kKak 2JIeMeHTapHAs
€/IMHUIIA BUJIA U DBOJFOIHH.
JlaboparopHas pabota Ne 1
«CpaBHeHHE BUIOB 110
MOP(}OIOTHYECKOMY KPUTEPHUIO»

JIBrokytue cuitbl (3JIeMEeHTapHbIE
(haKkTOpBI) FBOITIOLIUN

EctectBenHbIi 0TOOD 1 ero GopMbl

Pe3ynbTate! 3BOIIOIMK:
IPUCIIOCOOIIEHHOCTh OPraHU3MOB U
BHUI000pa3zoBanue. JlabopaTopHas
paborta Ne 2 «Onucanmne

HpI/ICHOCO6HeHHOCTI/I OpraHusma 1 eé

OTHOCHUTCIILHOI'O XapaKTcpa»

KoaudecTBO 9acoB

Bcero

KoHnTpoabHbI
e padoThbI

IpakTnyeckn
e padoThbl

0.5

0.5

Jara
U3y4YeHH
|

DJIEKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bbu6mmorexa [JOK
https://m.edso0.ru/863ea20e
bubnnoreka [IOK
https://m.eds00.ru/863e957
0

Bbu6nmorexa [JOK
https://m.edso0.ru/863e9cle

bu6mmoreka [JOK
https://m.edso00.ru/863e99c6

Bbu6muorexa [JOK
https://m.edsoo.ru/863e9da4

bu6muorexa [JOK
https://m.edsoo.ru/863e9ed0

bubnnoreka [IOK
https://m.edso0.ru/863e9fde
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https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
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https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
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Hanpasnenus u mytu
MaKpO3BOJIOIUU

Heob6patumocTts 3BOIONIMH

Ucrtopus xxu3nu Ha 3emiie 1 METO/bI
e€ U3y4eHus

['umoTe3sl MPOUCXOXKIACHHS JKU3HU
Ha 3emie

PazButue xu3HM Ha 3emMIie 1o Ipam U
nepuoaam

OCHOBHBIE ITaIlbI BOTIOIUN
PACTUTCIIBHOTO U JKUBOTHOT'O MHPaA.
[IpakTruueckas padota Ne 1
«HSy‘IGHI/IC HUCKOIIa€MBbIX OCTATKOB
pacTeHHii U )KUBOTHBIX B
KOJUTEKIIHSX

CoBpeMeHHas cucrema
OpPTaHHYECKOTO MHpPa

DBOJIOIUS YeJIOBeKa (aHTPOIIOTeHE3)

JBwxymue cuibl ((HakTopsr)
aHTpOIIOTeHe3a

OCHOBHBIE CTaMHU SBOJIIOIIH
YeIoBeKa

YenoBeyeckne pachl U IPUPOTHEIC
aJIaTnTaluy 9eJoBeKa

PesepHblit ypok. O6o0mienue mno
Teme «BO3HHKHOBEHHUE U pa3BUTHE
YKU3HU Ha 3emiie»

0.5

bu6mmorekxa [JOK
https://m.edso0.ru/863e9cle

bu6mmoreka [JOK
https://m.edso0.ru/863ea5a6

bu6nmoreka [JOK
https://m.edsoo.ru/863eabbe

bu6muorexka [JOK
https://m.edsoo.ru/863ea8bc

bu6muorexka [JOK
https://m.edsoo.ru/863ea48e

bu6muorexa [JOK
https://m.edsoo.ru/863eac2c

bu6mmorexa [JOK
https://m.edsoo.ru/863ead44

Bbubmmorexa [JOK
https://m.edsoo.ru/863eaea?2
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
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DKOIOTHSA KaK HayKa

Cpenbl 00MTaHUS U SKOJIOTUIECKHE
(dakTopsl

AbuoTtnueckue (hakTopsl.
Jlaboparopuas pabota Ne 3.
«Moponoruueckne 0COOEHHOCTH
pacTeHni U3 pa3HbIX MECT
oburtanusi». JlabopaTopHas pabora
Ne 4. «Bnusinue cBeTta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

buoTtnueckue paxTopsl

DKOJIOTHYECKHUE XapaKTePUCTUKU
nomynsiun. [lpaktudeckas padora
Ne 2 «Ilopcuér mnotHOCTH
MOMYJISILIUIA Pa3HbIX BUOB
pacTeHui»

Coo0riecTBa OpraHu3MOB —
OMOIIEHO3

DKOJOTMYECKUE CUCTEMBI
(3KOCHCTEMBI)

OCHOBHBIE TTOKA3aTEIN DKOCUCTEMBI.
DKOJIOTHYECKUE TTUPAMUJIBI.
CaoiictBa 3xocucteM. Cykueccus

[IpupoHbIE 3KOCUCTEMBI

AHTpOHOFeHHBIe 9KOCHCTCMBbI

0.5

0.5

bu6munorexa [JOK
https://m.edsoo.ru/863eafec

bu6nmnorexa [JOK
https://m.edsoo.ru/863eb10e

bu6mmoreka [JOK
https://m.edso00.ru/863eb34
8

Bbu6nmorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmorexa [JOK
https://m.edsoo.ru/863eb46a

bu6mmoreka [JOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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buocdepa — rnobanpHas
AKOCUCTEMA 3eMITH

3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uocdepsl

YenoeuecTBo B Onochepe 3emin
CocymiecTBOBaHUE IPUPOJIBI U
4eIoBevYecTBa

PesepBubIil ypok. O600IIEHHE TEMBI
«Coo0b11iecTBa U 3KOJIOTHYECKHE
CUCTEMBI»

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

2.5

bu6mmorekxa [JOK
https://m.edsoo.ru/863ebb5e

bu6mmoreka [JOK
https://m.edsoo.ru/863ebd1
6

bu6mmorexa [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJibTara

1

2

3

4

5

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CchopMupoBaHHOCTh 3HAHUI O MeCTe M POJM OMOJIOTUU B CUCTEME
HAy4YHOT'O 3HaHMsI €CTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa U HAYYHOTO MHPOBO33pPEHUS; O
BKJIa/Ie POCCHUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu; (YHKIMOHAIBLHOW TPaMOTHOCTH YEJOBEKa Ui pPEeLIeHHs

JKU3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COJEpXKAHUE OHOJIOTHYECKUX TEPMHUHOB U
MOHSATUI: JKU3Hb, KJIETKA, OPTaHU3M; MeTaboan3M (0OMEH BEIIeCTB U
MpEeBpalICHUEe HHEPTUM), TOMeocTa3 (CaMOperyJsiius), ypOBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CAaMOBOCIPOU3BEJICHUE (PEMpPOAYKIIHs),

HaCJICACTBCHHOCTb, U3MCHUYUBOCTb, POCT U PA3BUTHUC

YMeHue uznaratb OMOJIOrHYECKHe TEOpUH (KJIETOYHAs, XpPOMOCOMHas,
MyTanuuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHus (0 IEHTpax MHOroo0Opasus U TNPOUCXOXKIACHUS KYJIbTYPHBIX
pacrenuii H.M1. BaBuiosa), onpenenars rpaHuiibl UX TPUMEHUMOCTH K

KHUBBIM CHUCTEMaM

YMeHue BIaAeTb METOJAaMH HAy4yHOTO T[IO3HAHUS B OHOJIOTHUHU
(HaOmro/IeHNEe W ONMMCAaHUE JKUBBIX CHCTEM, IPOIIECCOB U SIBICHMHIA;
opraHu3anusi W TMpOBeJAeHHE OWOJOTHYECKOTO  AKCIEPUMEHTA,
BBIIBIDKEHHE  THIIOTE3EI; BBISIBIICHHME  3aBUCUMOCTH  MEXIY
UCCIICTyeMbIMU BEITMYMHAMHU, OOBSICHCHHE TOTYYCHHBIX PE3YyIbTaTOB,
WCIONIb30BAaHHBIX HAYYHBIX MOHITHH, TEOpPH U 3aKOHOB;, yMEHHE

ACJIaTb BBIBOJBI HA OCHOBAHUM ITOJTYUYCHHBIX pe?;y.]'[BTaTOB)

YMeHue BBIACHATh CYHNICCTBCHHBIC TPU3HAKKH BHPYCOB, KIIETOK
HpOKapI/IOT 158 :)}/I(ElpI/IOTj OJHOKJICTOYHBIX nu MHOTOKJICTOYHBIX
OpPraHU3MOB;  OCOOCHHOCTH  MPOIECCOB  OOMEHa  BEIIECTB U
NpeBpalleHusi SHEPruM B KJETKe, (OTOCHHTE3a, IUIACTHYECKOTO W
SHEPreTHYECKOro  oOMeHa, XEMOCHHTe3a, MHTO03a,  Meio3a,
OILIOJIOTBOPCHUS,  Pa3MHOXCHHS,  MHIWBHIYaJTLHOTO  Pa3BUTHS

opranusma (OHTOT€HE3)
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11 KUIACC

Kon
MPOBEPAEMOro
pe3yJabTarTa

YMeHue OpuUMEHATh MOJIY4YEHHbIE 3HAHMA I8 OOBbSCHEHUs
OMOJIOTMYECKUX IPOIECCOB U SBICHUH, /Ul NMPUHATUSA MPAKTHUYECKHX
pelIeHHi B MOBCETHEBHOM )KU3HU B LIENAX oOecredeHus: 6e30MacHOCTH
CBOETO 3/10POBbSI U 3/10POBbsI OKPYKAIOUIUX JIIOJEH, COOTI0EHUSI HOPM
IPAaMOTHOTO IOBEACHUS B OKPYKAOLIEH IPUPOJTHOMN Cpeie; TOHUMaHNe
HEOO0XOIMMOCTH MCIIOJIb30BAaHUS IOCTUKEHUH COBPEMEHHOM OMOJIOTHU

1 OMOTEXHOJIOTHH JIJIs1 PaIlMOHAIBHOTO MPUPOIOTIOIE30BaHUS

YMeHue pemaTth 3J€MEHTapHble T'€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CICTUICHHOE HACIEIOBaHUE; COCTABIIATH
CXeMbl ~ MOHOTHOPHIIHOTO  CKPCIIUBaHUS Ui  [peIcKa3aHUs

HACJICAOBaHUS IIPU3HAKOB Y OPraHu3MOB

YMeHue BBINOJHATH JIaDOpAaTOpHBIE M TPAKTHYECKue paboThl,
coOmonath mpaBwia npu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

00opynoBaHUEM

YMeHue KpUTHYECKH OLEHMBATh M MHTEPHPETHPOBATH MH(POPMALHIO
OMOJIOTUYECKOTO COJIepyKaHMs, BKIIOYAIOIIYIO IICEBJJOHAyYHbIEe 3HAHUS
U3 pa3nuyHbIX UcTOUHUKOB (CMMU, HayyHO-TIOMyIsIpHBIE MaTepHabl);
ATHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEIOBaHUM B OHOJIOTUH,

MCIUIMHE, OMOTEXHOJIOTHH

YMeHue co3aBaTh COOCTBEHHbIC TMCHMEHHBIC M YCTHBIE COOOLICHUS,
00001m1ast GMOJIOTHYECKYI0 MHPOPMALIUMIO U3 HECKOJIBKUX MCTOYHHKOB,

IPaMOTHO MCMOJIb30BaTh MOHATUHHBIN anmapaT OHOIOTHH

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl Cpe/IHero 001ero oopa3oBaHusi

ChopMHUpOBaHHOCTh 3HAHWUH O MECT€ W POIH OHOJOTUU B CHCTEME
HAYYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B (DOPMHUPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaZIe POCCHUUCKMX M 3apyOexHBIX Y4YEHBIX-OHMOJIOTOB B pa3BUTHE
ouosornu; (HYHKIIMOHATILHOW TPaMOTHOCTH YEJIOBEKa YISl peIIeHUs
YKU3HEHHBIX 3a]1a4

YMeHHe pacKphlBaTh COAEpKAHUE OHOJIOTMYECKUX TEPMHHOB U
MOHATUN: BUJ, TOMYJSIHS, TeHOMOH], dBOIIONUS, TBUKYIIUE CHIIBI

(paxTopsr) 9BOJIIOLIMH, PUCTIOCOOTICHHOCTh OpraHu3MOB,



BUJI000pa3oBaHueE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
HPOIYIICHTBI, KOHCYMEHTBI, PEAYIICHTHI, [ISTH MUTAHUS, YKOTOTHIECKasT

nupaMua, OMoreoreHos, ouochepa

YMeHnue uznarate OMOJOTHYECKHE TeOpHUH (IBOJIOIHOHHAS Teopus Y.
JapBuHa, cHUHTeTHYecKas  TeOpus  OJBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apogsimeBoro cxoactBa K.M. bapa, sepenoBanus
IJIaBHBIX HampaBiieHuid U nyteit sBomtonun A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensTb  TpPaHUIBI  HX

IMPUMCHHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BnafeTh METOJaMM HAay4yHOro IIO3HAaHUS B  OHOJIOTHH
(HaOyroieHME M ONMCAaHUE J>KUBBIX CHUCTEM, IPOLECCOB U SIBJICHHUH;
OpraHM3alMsi ¥  TpPOBEJACHHE OHOJIOTMYECKOTO  3KCIEPHUMEHTA,
BBIIBIDKEHUE  TUIIOTE3bl;  BBISIBJIEHHE  3aBUCHUMOCTH  MEXIY
UCCIIelyeMbIMH BEJIMYMHAMH, OOBSICHEHUE MOIY4YEHHBIX PE3YJIbTATOB,
WCIOJIb30BAaHHBIX HAaYYHBIX MOHSITHH, TEOpPHH U 3aKOHOB; yMEHHE

ACJIaTh BBIBOALI HA OCHOBAHUU IOJTYYCHHBIX pCSYJ'II)TaTOB)

YMeH#ne BBIACTATH CYIIECTBEHHBIE MPHU3HAKHM CTPOCHHUST OMOJIOTHUECKUX
OOBEKTOB:  BUAOB, TMOIYJSIHUA, MPOAYIEHTOB, KOHCYMEHTOB,
pPEIyLEHTOB, OMOTreOLEHO030B U 3KOCUCTEM; OCOOCHHOCTH IIPOLECCOB
HacJeICTBEHHON U3MEHYUBOCTH, €CTECTBEHHOT'O orbopa,
BU000pa30BaHMsl, MNPUCHOCOOIEHHOCTH  OpPraHU3MOB, JeiCTBUSA
9KOJIOTHYECKUX (PAKTOPOB HAa OPTaHU3MBI, IEPEHOCA BEIIECTB U MOTOKA
SHEpPIUU B HKOCHUCTEMAX, aHTPOIIOTEHHBIX M3MEHEHHUIl B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYTOBOPOTA BELIECTB U OMOI€OXUMUYECKUX LIUKIIOB
B Ouocdepe

YMeHue [OpUMEHSATh IOJNyYeHHbIE 3HAHUS JUIsI  OOBACHEHMSA
OHMOJIOTHYECKUX TPOIECCOB U SIBJICHHUHU, VIS TMPUHATHS MPAKTHYECKUX
pelLeHHii B TOBCETHEBHOM )KU3HU B LIENAX Oo0ecredeHus: 6e30MacHOCTH
CBOETO 3/I0POBbS U 3/J0POBbS OKPYKAIOLIHX JIFOJIEH, COOMIOIEHUS] HOPM
I'PaMOTHOIO MIOBEICHUS B OKPY>KaIOLIEeH NPpUPOAHOIL cpe/ie; TOHUMaHKe
HEOOXOIMMOCTH MCII0JIb30BaHUSI IOCTHKEHUH COBPEMEHHON OMOI0ruu
JUISL PallMOHAIBHOTO MTPHPOIOTIONE30BAHMS

YMeHne pemarh 3JeMEHTapHble OMOJIOTMYECKHE 3a/lauyd, COCTaBIAThH
CXEMBbI MIEpEHOCA BELIECTB U SHEPTUU B SKOCHCTEMaX (LIE€NHU MUTAHUS)
YMeHue BBINOJHATH JIaDOpAaTOpHBIE M TPAKTHYECKUe paboThl,
coOnrofaTh mpaBwia Mpu padore ¢ ydeOHbIM M JabOPaTOPHBIM

o0opynoBaHuEM



10

YMeHne KpUTHYECKH OICHMBATh W MHTEPIPETHPOBATH MHPOPMALHUIO
OMOJIOTUYECKOT0 COJIepKaHMsl, BKIIOUAIOLIYIO IICEBJOHAYYHbIE 3HAHUS
U3 pa3auyHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMyNIApHBIE MaTepUabl);
paccmaTpuBath rJ100aabHbIE 9KOJIOTHYECKHE poOIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

TIO3UIIMIO

YMeHue co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC M YCTHBIC COOOIICHUS,
0000111251 6MOTOTHYECKYI0 WH(DOPMAIIUIO U3 HECKOJIBKHX MCTOYHHUKOB,

IPaMOTHO UCHOJIb30BaTh MOHATUHHBIN anmapar OHOIOTHH



HHPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

11

1.2

2.1

2.2

3.1

3.2

3.3

IIpoBepsieMblii JJIEMEHT COACPKAHUS

buoinorus kak Hayka

buonorus — wayka o >xuBoil mnpupone. Ponp Ouonorun B QGopMupoBaHUU

COBPEMEHHOM Hay4yHOH KapTHHBI MUpa. CucTEMa OMOJIOTHYECKUX HAYK

Mertoabl TO3HAHUS JKUBOM NPUPOJIBI (HAOIIOICHUE, SKCICPHMEHT, OIMCAHHE,
U3MEepeHue, KiIacCHU(UKalusi, MOJCIMPOBaHUE, CTaTUCTHUYECKas o0paboTka

JTAHHBIX)
JKuBbie cucTeMbl U X OpraHu3aus

Xusbie cucreMsl (6MOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa

OMOCHCTEM M UX pazHOoOOpasue

YpoBHM OpraHu3anud OHOCHCTEM: MOJEKYJISPHO-TEHETUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIO0BOM, SKOCUCTEMHBIN, OMOC(EepHBIT
XUMHYECKUH COCTAB U CTPOCHUE KIETKU

XHUMHUYECKUM COCTaB KJICTKH. XHMHUYECKHE DJIIEMEHTHI: MaKpO3JIEMCHTHI,
MUKPOIJICMCHTEI. Bona U MHUHCPAJIBbHBIC BCIICCTBA. qDYHKIII/II/I BOAbI H

MHHEpaJIbHBIX BEIIECTB B KiIeTKe. [lommepxanue ocMoTHYECKOro Oananca

benku. CoctaB u cTpoeHue OenKoB. AMHMHOKHCIOTBI — MOHOMEpHI OEJIKOB.
He3ameHnMble 1 3aMEHMMbIE aMUHOKHUCIIOTBL. AMMHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOH MOJEKyJbl (NepBUYHAs, BTOPHYHAS, TPETHYHAS W
YeTBEPTUYHAs CTPYKTypa). XHMMHYecKHe cBoiicTBa OenkoB. buonormueckue
(GyHKIHN OEIKOB.

depmeHTHI — OHOJOrHYecKre Katanu3aTopbl. CTpoeHne (epMeHTa: aKTHBHBIN
LueHTp, cyOctpatHas crneunpuuHocts. Kodepmentsl. Butamunubl. Otianuus

(I)epMCHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOPOB

VYrneBoabl: MOHOCaxapuabl (IJIOKO3a, pubo3a M J1e30KCUpu003a), Jucaxapuabl
(caxapo3a, JakTo3a) W TONHcCaxapuabsl (Kpaxmay, TJIUKOTEH, IEJUTI0JI03a).
buonornueckue QyHKIUHN yTIEBOIOB.

Jlunuapl:  TpUTIMUEpUAbl,  crepounabl,  Qochonunuael.  ['mapodunsHO-
ruapopoOHbIe cBoiicTBa. buonornuyeckue ¢yHkuuu nununoB. CpaBHEHHE

Yrj€BOJA0B, OEJIKOB U JIMIIU0B KaK HCTOYHHUKOB SHEPTUU



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxnennossie kucnorsl: JIHK u PHK. Hykiieotuasl — MOHOMEPBI HYKJIEHHOBBIX
kucioT. Ctpoenue u pyaknuu JJHK. Ctpoenne n pynknuun PHK. AT®: ctpoenue
U QYHKINH

Huronorus — Hayka o kierke. Knerounas teopust. MeToapl U3y4eHuUs KIETOK

Krnerka xak nenoctHas >kuBasi cucrema. OOmIMe NMpU3HAKU KIIETOK: 3aMKHYTast
HapykHas MmemOpana, moiekynsl JIHK kak reHetwmdeckuii ammapar, cuctema

cuHTEe3a OeJIKa

Turbl KIETOK: SyKapuoTHYeCKas U mpokapuotudeckas. OCOOEHHOCTH CTPOSHHUS
npokapuotnyeckol  kierku. Kinerounas crenka Oakrepuil. CrpoeHue
9YKApHUOTHUECKOM KiIeTKH. OCHOBHBIE OTJIMYUS DPACTUTEIbHOM, >KUBOTHOW U

I'pUOHOM KIIETKU

[loBEpXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIMKC, HX
¢yuxuu. [Tnazmatuueckas memOpana, e€ cBoiictBa U pynkuuu. Lluromiasma u
e€ opranouabl. OTHOMEMOpaHHbIE OPraHOUIbI KJIETKH: SHOIUIa3MaTHIECKas CETh
(BIIC), anmapar I'ompmxu, au3ocomsel. [1onyaBTOHOMHBIE OPraHOMBI KIIETKU:
MHUTOXOHJpUH, IUIacTuabl. [IponcxoxaeHne MUTOXOHAPHM W IUIACTHA. Buasl
wiactul. HememOpaHHble OpraHoubl KJIETKH: pUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KTYTUKH. q)yHKIII/II/I OpraHoOnaO0B KJICTKH. Bximrouenus

SAnpo — perynaropHblii neHTp kiaeTku. CTpoeHue sjapa: sjepHas 000i0dKa,

KAapUOIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHcopT BEWIECTB B KIIETKE
KusHeneaTenbHOCTh KIETKH

OO6meH BemiecTB, WM METa0OIU3M. ACCHUMWIAIMS (TUIACTHYECKUM OOMEH) U
TUCCUMUIISAIUS (PHEpreTHuecKuid 0OMEH) — JBE CTOPOHBI €IMHOTO TMpoIecca
Metabonu3ma. Tumbel oOMeHa BemiecTB: aBTOTPOGHBINA U rereporpodHbiit. Pornb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUH B KIIETKE

dotocuntes. CBeroBas U TeMHOBas (a3bl porocuHTe3a. Peakiuu porocuHTe3a.
OddexktuBHOCTh (hoTOCHMHTE3a. 3HAaueHUE (POTOCHMHTE3a I KM3HU Ha 3emiie.
Brusiaue ycioBuii cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIINICHUS €TO
TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHUIA.

XeMocHHTe3. XEMOCHHTE3UpYIoIIue OakTepuu. 3HAUeHHE XEMOCHHTe3a IS

JKA3HU HA 3emiie

OHepreTndyeckuii oOMeH B KieTke. PacuienseHue BelecTB, BBIJICIEHUE U
aKKyMYJIIPDOBAaHME OHHEPruM B KIETKE. OTamlbl JHEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KHcIOponHOE OKHCIEHUE, WIN KIETOUYHOE

npixanue. DPPeKTUBHOCTh YHEPreTHIECKOro 0OMeHa
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Peakuuu matpuanoro cuntesa. ['enerndeckast madopmanus u JJHK. Peanmnzanus
TeHeTUYeCKOM MHpOpManuu B KieTKe. ['eHeTndeckuid KOJ M €ero CBOIcCTBa.
Tpanckpunuus — marpuusbsiii cuate3 PHK. Tpancnsanus — OuocunTe3 Oenka.

KoaupoBanue amunokucnot. Pons pubocoM B 6rocuHTe3€e Oenka

Hexknerounsle ¢opmbl xu3Hu — BUpychl. Mcropus otkpsitus Bupycos ([I.U.
WBanoBcknii). OcCOOEHHOCTH CTPOEHUS U IKUBHEJESATEIBHOCTH BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, XHUBOTHBIX M 4YeJOBEKA, BBI3bIBACMbIE
BuUpycamu. Bupyc ummyHnonedunuta yenoseka (BUY) — Bo3oynurens CITN/a.

[IpodunakTrka pacripocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA
PasMHOXeHME 1 MHIMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB

KneTtounslii 1MKJI, WM >KU3HEHHBIH LUK KiIeTku. MHrepdaza u MuTos.
[Ipoueccrl, nporekatomue B uHTepdasze. Perumkanus — peakuss MaTpUYHOTO
cuareza JIHK. Crpoenme xpomocomM. XpoMOCOMHBIMH HabOp — KapHOTHIIL.
JIMMIIONAHBIE W TalUIOWJHBIA ~ XPOMOCOMHBIE  Ha0Ophl.  XPOMATHJIBIL.
[[uTomornyeckue OCHOBBI Pa3MHOKEHHS M HWHAWBUAYAJIbHOIO Pa3BUTHSA
OpPraHHU3MOB.

Henenne knetkn — wmuto3. Craaum muros3a. Ilpoueccel, mpoucxonsduiye Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndyeckuii CMBICI MUTO3a

@opMBbI pa3MHOKEHHSI OpPraHU3MOB: Oecrionoe W TosioBoe. Buiel Gecronoro
pPa3MHOMKEHUS: [JEJIEHHE HaJBOE, IOYKOBAaHME OJHO- WM MHOIOKJIETOYHBIX,
cropoo0Opa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHE. MICKycCTBEHHOE KJIIOHUPOBaHHE

OpPTaHWU3MOB, €T0 3HAYCHHUE JIJISI CEJICKIINH

[TonoBoe pazMHOXKEHUE, €T0 OTIIMYUS OT OECIONOrO.
Meiios. Craguu wMeiio3a. Ilporiecchl, MpoWCXOAsIIMEe HaA CTAausAX MeHo3a.
[loBenenne xpomocom B Menosze. Kpoccunrosep. buosnornueckuil cMmpica U

3Ha4YCHHE MeHo3a

I'amerorenes — mporiecc 00pa30BaHUS MOJOBBIX KIETOK Y KUBOTHBIX. [10sI0BBIE
JKeJe3bl: CEeMEHHUKH U SWYHUKU. OOpa3oBaHWE U Pa3BUTHE MOJOBBIX KIETOK —
raMmer (CrepMaro30mj, SUIEKIeTKa) — criepMaTorete3 u oorene3. OcoOEHHOCTH

CTPOEHUS SMLEKIETOK U criepMaro3onaoB. Omnonorsopenue. [laprenorenes

WnnuBuayanbHoe  pa3BuTue  (OHTOreHe3).  OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenHes). DTambl SMOPUOHATLHOTO PA3BUTHS Y MO3BOHOYHBIX KHBOTHBIX:
npoOieHue, racTpyisiuus, opradorenes. IlocramOpuoHansHOe pazButue. THIbI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHS: MpsiMOe, HempsMoe (JIMYMHO4YHOE). BriusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB; (AKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOJCTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOTO PaCTEHUS: CTPOCHUE CEMEHH,

CTaluu pa3BUTHUA
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HaCHCHCTBeHHOCTL U USMCHYUBOCTL OPTaHNU3MOB

[Ipenmer u 3apauu reneTuku. Mctopus pazsutus reHeTuku. Bkiaa poccuiickux u
3apyOexHBIX  y4€HBIX B  Pa3BUTHE TEHETUKU. MeTombl  TCHETUKH
(rubpugonornvyeckuii, LHUTOT€HETUYECKH, MOJIEKYJISIPHO-TEHETHUECKUI ).
OcCHOBHbIE TEHETHUECKUE MOHATHUS. [ eHeTHuueckass CUMBOJIMKA, UCIIOJIb3yeMasi B

CcXeMax CKpelMBAHUI

3aKOHOMEPHOCTH HACJIeIOBaHUs MPHU3HAKOB, ycTaHOBJIeHHbIe ['. Menzaenem.
MonoruOpuaHoe CcKpenBaHue. 3aKOH €AMHOOOpa3usi THUOPUIOB MEPBOTO
nokosnienus. [lpaBuno JgoMuHUpOBaHMS. 3aKOH pAaCLICIJIEHUS MPU3HAKOB.
I'unoresa unctotsl ramer. [losIHOE M HEMOJIHOE TOMUHHUPOBAHUE.

JurunOpuaHoe CKpenmBaHue. 3aKOH HE3aBHCUMOTO HACIEIOBAaHUS TPU3HAKOB.
[{uToreHeTnueckne OCHOBBI JUTHOPUAHOTO CKPEIIMBAHUSA. AHAIU3HPYIOIICe
CKpemuBaHue.  Mcrmonp30BaHWE — AHANM3UPYIOUIETO  CKPEIIMBAaHHUS IS

oTIpe/IeJICHUSI TEHOTUIIa 0COOU

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HACJIEJOBaHUIO TeHOB. Hapymienue cuemieHuss TEeHOB B pe3yibTare
KpOCCHHTOBEpa. XpOMOCOMHas TEOpUS HACIEACTBEHHOCTH. | eHeTUYeCKHEe KapThl.
I'enetnka mnona. XpoMOCOMHOE oOmpenesieHue IMona. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMoOramMeTHble W rereporaMmeTHble opraHu3mbl. HacnenoBanue

IPHU3HAKOB, CUCIIJICHHBIX C ITOJIOM

N3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACJIEICTBEHHAs W HACIECIACTBEHHAs.
Ponp cpenpl B HEHAcHEOCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJIU(UKAMOHHOW HW3MEHYMBOCTH. BapHaluoOHHBIA psii M BapHaLlMOHHAS
kpuBas. Hopma peakuun npusHaka. KoanuecTBeHHbIE U KaUECTBEHHbIE IPU3HAKU

1 uX HopMa peakiuu. CBoCTBa MOTU(PUKAIIMOHHON N3MEHUNBOCTH

HacnencrBennas, wWiIM TeHOTHIHYECKass, HM3MEHYMBOCTE. KoMOMHATHBHAs
W3MEHYMBOCTh. Mei03 W T0JOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
W3MEHYMBOCTH. MyTalnMoHHass W3MEHUYUBOCTh. Kraccudukamuss MyTaluid:
TE€HHBIE XPOMOCOMHBIEC, TeHOMHBIC. YacToTa U MPUYHHBI MyTaluii. MyTareHHbIe
(hakTopbl. 3aKOH TOMOJIOTUYECKUX PSAAOB B HACIEACTBEHHOM n3MeHunBocty H.1.

BasuoBa

I'eneruka 4enoBeka. Kapuortun uenoBeka. OCHOBHBIE METOJBl T'€HETUKH
qeJIoBeKa: TreHeaJIOTHYECKH, OJIM3HEIOBEINH, IIUTOTeHETHUECKHH,
OMOXMMHUYECKUH, MOJeKyIsipHO-TeHeTHUecKuil. CoBpeMEeHHOE OIpeesieHue
TE€HOTHIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHCIIE C
nomoupto [1I1P-ananu3a. HacnenctBenHble 3a0o0sieBaHMs 4YEIOBEKa: TI'CHHBIE
0ose3HH, 0OJIE3HU C HACJIEICTBEHHOM MpPEapacroiokKEeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue W TIeHEpaTUBHblE MyTauuu. lIpuHLIUIBI 370pOBOrO



7.1

7.2

7.3

o0pas3a KU3HHU, AMATHOCTUKH, TPO(UIAKTUKY U JICUCHUSI TCHETUIECKUX OOJIe3HEH.
Menuko-TeHeTHIeCKoe KOHCYIbTUPOBaHNE. 3HaYeHNEe MEANIIMHCKON TeHETHKH B

MpeaOTBpalliICHUN U JICUCHUH T'CHCTUUCCKUX 3a00JIeBaHUI YeI0BEKa
CCJ'ICKI_[I/ISI OpraHnu3smMoB. OCHOBBI OMOTEXHOIOTHHI

Cenek1us Kak HayKa ¥ Impoiecc. 3apoKIeHUE CEIEKIMU U JOMECTUKALNA. Y UEHHE
H.W. BaBmioBa 0 uLeHTpax MPOUCXOXKACHUS M MHOT000pasusi KyJIbTYPHBIX
pacteHuid. LleHTpBl NPOMCXOXKJEHUS OOMAallIHUX >KUBOTHBIX. CopT, mopona,

mTamMm

CoBpeMeHHbIE METOJbI CEJIEKIMU. MacCOBBIi W MHIUBUAYAIBHBIH OTOOPHI B
CEJIEKIIMM PACTEHUH M KMBOTHBIX. OLeHKa 3KcTepbepa. biamszkopoacTBeHHOE
ckpeuBaHue — HMHOpuAMHI. Yucras nuHus. CKpelmMBaHUE YHUCTBIX JIMHUH.
I'ereposuc, nnu rudpuanas cuia. HeponcTBeHHOe CKpelMBaHUe — ayTOPUAMHT.
Otnanénnas rubpuamszanuss M e€ ycrnexu. McKkyccTBeHHBI MyTareHe3 H
MIOJIyYEHUE TOJUIIIONAOB. JIOCTHIKEHMS CEJIEKIUU PACTEHUM, JKUBOTHBIX H

MHUKpPOOPTraHU3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHash WHXXEHEpHUs. Tambl
co3nanusi pexkomoOmHanTHOM JIHK wm TpancreHHbix opranusmoB. Kierounas
umxeHepus. Kinetounslie KynbTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTCHUM.
KionupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
Dkojorudeckne W dTHYeckue  mpobimembl. MO —  reHeTHuecku

MOIU(GUIIUPOBAHHBIE OPTAHU3MBI

11 KUIACC

Kon

1.1

IIpoBepsieMblii 3JIEeMEHT COAEePKAHMS

DBOJIIOIIMOHHAST OUOJIOTUS

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeugerenbctBa  3Bomronuu.  [laneoHTonornyeckue:  MOCIEA0BATEIBHOCTH
MOSIBJICHUS. BHJIOB B TMAJICOHTOJOTUYECKOW JIETOMHUCH, MEepPeXOoAHble (HOPMEI.
buoreorpaduueckue: cxoAacTBO U paznudue GpayH u Gprop MaTepuKoOB U OCTPOBOB.
DOMOpHONOTHYECKHe: CXOACTBA U pa3iuuus SMOPHOHOB pa3HBIX BHUJOB
M03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJIOTUYHBIE, aHAJOTUYHBIE,
pyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMHUYECKHIE: CXOJICTBO
MEXaHW3MOB HACJICICTBEHHOCTH M OCHOBHBIX META0OJMYECKUX MYTeH y BCeX

OpraHnu3MoOB
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OpomtononHas teopust Y. JlapBuna. [Ipennocbuikyu BOSHUKHOBEHMSI JapBUHU3MA.
JIBMIKYIIME CUIIBI BOJIIOLIMN BUA0B 10 J[apBUHY (M30BITOUYHOE PAa3MHOXKEHUE MPU
OTPaHUYEHHOCTH PECYpCOB, HeEONpeAeNnEHHas H3MEHYMBOCTh, Oopnba 3a

CYIIIECTBOBaHHE, €CTECTBEHHBIH 0TOOD)

Cunretnueckass teopust sBoiroruu (CTD) u ocHOBHBIE €€ MOJOKEHUS.

MI/IKPOBBOJHOI_II/ISI. HOHYJISII_[I/ISI KakK ¢AWHHUIAa BHUJa U 3BOJIIOLIMH

JBwxyume cuibl ((hakTophl) SBOJIOLUM BUAOB B mpupoae. MyTallMOHHbBIN
MpoLecc U KOMOMHAaTHMBHAs M3MEHYMBOCTh. [lomynsiiuOHHBIE BOJHBI M Jpend
reHoB. M3omsiuusa u murpanus. EcrecTBeHHbI 0TO0p — Hampapistommii hakrtop
sBoOJIOLUH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh  OPraHM3MOB  Kak pe3yiabTaT dBojouuu. [Ipumepst
MPUCTIOCOOICHUH y OpraHu3MoB. ApoMopd03bl ¥ HAUOATANITAIUH.

Bun u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIE (hOpMBI BUJ000pPA30BAHUS:

reorpaduieckoe, IKOJIOTHIeCKOe

MaKpOSBOJ'IIOI_II/Iﬂ. (-DOpMBI 3BOJIIOHHN: (bHHeTH‘IeCKaH, JAUBCPICHTHAA,

KOHBEPTeHTHas, mapaienbHas. HeoOpaTuMoCTh 3BOTONNUN
Bo3HukHOBEHME U pa3BUTHUE )KU3HU Ha 3emiie

JloHayuyHble TIpEeACTABICHUS O 3apOKAEHUU kU3HU. HayuyHble ruUnoTessl
BO3HUKHOBCHHUS JKM3HM Ha 3emyie: a0uoreHe3 W MaHCHepMUs. XHUMHUYECKas
3BOJIOLHUA. ODKCHEPUMEHTAIBHOE IMOATBEPKICHUE XHMHYECKOM 3BOJIOLMH.
Hauanpabie staner Omosormdeckoit spomtonmu. ['mmore3a PHK-mmpa. TlepBoie

KJIICTKHU 1 UX 3BOJIOIHA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII ’)KUBBIX OPraHU3MOB

PazButne xu3Hu Ha 3emiue mo spaM u nepuomam. Karapxeit. Apxeiickas u
mporepo3oiickass 3pel. [lanmeo3olickas 3pa W €€ TEpUONbl: KEMOPHIICKUA,
OPJIOBUKCKWW, CUIYPUMCKHM, JE€BOHCKU, KAMEHHOYTOJbHBIM, TMEPMCKHUU.
Me3so30¥ickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKUM, METOBOM.

Kaitno3oiickas 3pa u € nepuo/ibl: MajaeoreHOBbIi, HEOT€HOBbIM, AaHTPOIIOT€HOBBIM.
XapakTepucTuka KIMMaTta M TEOJOTHYECKUX IMporieccoB. OCHOBHBIE ATalbl
SBOJIIOIIMM PACTUTENBHOTO W JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHud u

KUBOTHBIX. [losiBNIEHUE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB
Cucrema OpraHM4eckoro MHupa Kak oOTpaxkeHue »sBoitouuu. OCHOBHbBIE
CUCTEMAaTUYECKHE TPYIIIbI OPraHu3MOB

DBONIOIMUS YeloBeKa. AHTPOMOJOTUs Kak Hayka. Pa3Butue mnpeicTtaBieHUN O
MPOUCXOXKACHUM 4YelloBeka. MeTonbl u3yueHus aHTpornorenesa. CxoacTBa u

pasinduAa 4€JI0OBCKA U ) KMBOTHBIX. CucremMarnyecKkoe IT0JI0KEHHE YSJIOBEKa.
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2.6
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3.2

3.3
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4.1

4.2

JBmwxyume cuibl (pakropsl) aHTporioreHesa. HacinencTBeHHass M3MEHUMBOCTD U
€CTECTBEHHBI 0TOOp. OOIecTBeHHBIM 00pa3 JXW3HHW, HM3TOTOBJICHHUE OPYIUi

TPY/a, MBILLJIEHUE, PEYb

OcCHOBHBIE CTaaWU M BETBU SBOJIOLNNUU YEJIOBEKA: aBCTPATIONUTEKH, YeraoBek
ymenblid, Yenoek npsamoxonsmuii, YenoBek HeaHIepTanbCcKui, YenoBek
pazymHbIid. HaxoIku MCKOMAeMBIX OCTAHKOB, BpPEeMs CYIIECTBOBaHHS, 00JacTh

pacrpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIUs

UYenoseueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BponeouHas (eBpasuiickas),
HErpo-aBCTPaJIOUIHAS (sKBaTOpHaNbHAS), MOHT'0JIOUTHAS (asmarcko-
amepuKaHckas). YepTbl IpUCHOCOOTIEHHOCTH MIPEACTABUTENEH YEIIOBEUECKUX pac

K YCJIOBMSM CylllecTBOBaHUA. ENMHCTBO uenoBedeckux pac. Kpurtuka pacusma
OpranusMsl 1 OKpy»Karouias cpeaa

Okosiorusi Kak Hayka. 3afayd M pas3feibl 3KOJIOTHu. MeToabl 3KOJIOTHYeCKUX
WCCIIEIOBAaHMA. DKOJIOTHYeCKoe MUpOBO33peHue. Cpenbl 0OMTaHHus OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIITHAs, IOYBCHHAA, BHYTPUOPTaHU3MCHHAsA

Okonorndyeckue  Qaxtopbl.  Kiaccupukamuss — 9KOIOrMYecKUX  (HaKTOpOB:
abuoTHYecKre, OMOTHYECKHE W aHTPONOreHHble. JIeHCTBUE SKOJOTHYECKHX

(hakTOpOB Ha OPraHU3MBbI

Abunotnueckue (GaKkTOphl: CBET, TeMIeparypa, BIaXHOCTh. doromeprnomusm.
[Ipucniocobnenuss OpraHU3MOB K  JCHCTBUIO  a0MOTHYECKUX  (PaKTOPOB.

buonorunueckue PUTMBI

buotnyeckne Qakropbl. Bumbl OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPCHIIWS,
XUIMHUYCCTBO, Mapa3uTHU3M, MYTyaJIu3M, KOMMCHCAJIU3M (HaXHe6HI/I‘-IeCTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHTpamm3M. 3Ha4eHHE  OWOTHYECKHX
B3aMMOJICHCTBHIA JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IIPUPOJHBIX COOOIIECTBAX
DKOJIOTUYECKUE XapaKTCPUCTHKHU MOMMyJIAIHHN. OCHOBHBIE IIoKasareiin
TIOMYJISAIUKN: YUCIIEHHOCTh, IUIOTHOCTh, POXKIAEMOCTb, CMEPTHOCTh, MPHPOCT,
Murpanus. JJuHaM1Ka YUCICHHOCTH MONYJIALMY U €€ peryssaius

Coo011ecTBa v HYKOJIOTHYECKUE CUCTEMBI

Coo0mecTBOo  OpraHu3MoB — OuoreHo3. CTpyKTypbl OHOIICHO3a: BHUIOBa,
MPOCTPAHCTBEHHAs, Tpodudeckas (mumieBas). Buasl-momuHanTel. CBsI3M B
OmoIIeHO3e

OKOJIOTUYECKHE  CHCTECMBI (BKOCI/ICTCMLI). [TonsTne 00 »dKOocHUCTEME U

6I/IOFCOHGH036. CDYHKIII/IOHaJ'IBHI)IC KOMITIOHCHTBI 3KOCHUCTEMBI: MPOAYLCHTEI,



4.3

4.4

4.5

KOHCYMEHTBI, peaylIeHThl. KpyroBOpOT BemecTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckue (THUIIEBBIE) YPOBHU HKOCHUCTEMBI. [luieBble 1emu U CETH.
OcHOBHBIE TIOKa3aTeNd HKOCHCTEMBI: OMoMacca, MPOIYKIHUS. DKOJIOTHUYECKUE
MUPAMHUIBI:  TPOAYKIMH, YHUCICHHOCTH, OuoMacchl. CBOICTBA HIKOCHCTEM:

YCTOMYHUBOCTD, CAMOPETYIIsIus, pazButue. CyKieccus

[Ipupoanbie 3x0cUCTEMBL. DKOCUCTEMBI 03€p M pPeK. DKOCHCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTEHHbIE SKOCHCTEMBI. ATpPO3KOCHUCTEMBI. YpOosKOoCHCTEMEI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpaszue kak ¢axTop ycToWdmBOCTH dSKocucTeM. CoxpaHeHue

OHMOJIOTHYECKOro pa3HooOpasus Ha 3emiie

VYuenune B.M. Bepnaackoro o Owochepe. I'paHuiiel, coctaB W CTPYKTypa
o6uocdepsl. XKusoe BemectBo U ero ¢yHkuuu. OcobeHHOoCcTH OHOChephl Kak
rJ100anbHOM 3KOcHCTEeMBl. J[MHaMHU4YecKoe paBHOBecHE M OOpaTHas CBA3b B
ounocdepe. KpyroBopoTsl BemecTB W OMOTCOXMMUYCCKUE ITUKIBI SJIEMEHTOB

(yrnepona, azora). 3o0HaIbHOCTH OHOchepbl. OCHOBHBIC OMOMBI CYITTH

UYenoseuectBo B Onocdepe 3emiid. AHTPONOTEHHBIE M3MEHEHHS B Oumocdepe.
I'mobanbHBIE YKOIOTHYECKUE TIPOOIEMBI.
OcHOBa paIlMOHAIBLHOTO  YIPABICHUS MPHPOJHBIMH pecypcaMu H WX

HCIIOJIB30BaHUC. I[OCTI/I)KCHI/IH OMOJIOTHHU U OXpaHa IMpUupoOAbl



YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI VIS YYEHUKA

* buonorus / ITaceunux B.B., Kamenckuii A.A., Pyomnos A.M. u npyrue /Ilox
pen. [laceunuka B.B., Axunonepnoe o6miectBo «M3narenbcTBo
«IIpocseienue

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
npyrue /Tlon pen. Ilaceunuka B.B., AkunonepHoe ob6mectBo «M3maTeascTBo

«IIpocBemenue»

METOIUYECKHUE MATEPHUAJIBI JJIs1 YUUTEJIA
Metonnueckoe mocobue/ITaceunuk B.B., AknronepHoe 001ecTBo

n3aarensCTBo «IIpocsemenney.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://resh.edu.ru/subject/5/5/
http://www.en.edu.ru
https://content.edsoo.ru/lab/
http://www.school.edu.ru
http://www.fipi.ru/
http://www.rustest.ru/
http://school-collection.edu.ru/
https://biol1-vpr.sdamgia.ru/
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