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IIOACHUTEJ/IbHASA 3AIITMCKA

[Tpu pa3paboTke mporpaMMbl MO OHOJOTUM TEOPETHUeCKYIH) OCHOBY [JIs OTIpejiesieHust
MOJX0A0B K (DOPMHUDOBaHMIO COJep)KaHus ydyeOHoro mpeamera «BHOMOTHs» COCTABUIN:
KoHIlerntyanbHble TosokeHuss ®I'OC COO o B3auMOOOYC/IOBIEHHOCTH 1ie/iel, CO/iepyKaHus,
pe3y/bTaToB 00yueHUsi U TpeboBaHU K YPOBHIO TIOJTOTOBKU BBIMTYCKHUKOB, TOJIOKEHHUS 00
00IUX 1IesIX W TIPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOe COCTOSIHUE CHCTeMBbI CpPeIHETO
ob1miero obpasoBanus B Poccutickoit ®enepaliiyn, a TakxKe MOJIOKEHUs 0 creldbuKe OHUO0IOruH,
e€é 3HaueHWH B T03HAHWW >KWBOW TIPUPOZBI U obecrieueHWM CYILIeCTBOBAHUSI Uel0BeYeCKOro
ob6rmectBa. CorjiacHO Ha3BaHHBIM TTOJIOXKEHUSIM, OTpe/ie/ieHbl OCHOBHBIE (DYHKIIMH TTPOTPaMMBbl
o 61o0rUY U eé CTPYKTypa.

[TporpamMMa o Guosorvy AaéT rpejcTaBaeHue o LefsX, 00 obieli cTpateruu ooyueHus,
BOCITUTAHUSI Y Pa3BUTHS O00ydarOmUXcsi CpeAcTBaMU ydyeOHOro mpegmera «buosmorus»,
oripefiesisieT 00si3aTe/ibHOe TIpeMeTHOe CO/lep)KaHWe, ero CTPYKTYpY, pacripefielieHHe 10
pa3zieslaM U TeMaM, PeKOMEeH/yeMYI0 TI0C/Ie/[0BaTe/lbHOCTh M3yueHHus yueOHOro MaTepuasia C
YUETOM MEXXITPEIMETHbIX W BHYTPHUIIPEJIMETHBIX CBsSi3€H, JIOTMKHU 00pa30BaTe/IbHOIO IMpOoLecca,
BO3PACTHBIX 0COOEHHOCTel 00yJaroIXCsl.

B mporpamme TI0 OHONOTMM TakKKe YUYMTHIBAKOTCS TpeOOBaHUS K TJIAHUPYEMbIM
JIMYHOCTHBIM, MeTarpe/IMeTHbIM M TIPeAMETHbIM pe3y/bTaTaM o0yueHuss B (OPMHPOBAHUU
OCHOBHBIX BU/IOB yueOHO-TI03HaBaTeIbHOM JlesITeNIbHOCTH/yueOHBIX eMCcTBUI 00yJaroImyxcs 1o
OCBOEHUIO CO/lepyKaHus OMOIOrnueckoro o6pa3oBaHusI.

B mnporpamme mo 6uosorun (10—11 kmacchl, 6a30BbIli ypOBeHb) peasv30BaH TPUHLIUI
MPeeMCTBEHHOCTU B U3ydyeHUW Ouosoruu, Omarofaps yeMy B Hel TpPOCMaTpUBAeTCs
HanpaB/eHHOCTb Ha pa3BUTHe 3HaHWM, CBsi3aHHBIX C ()OPMHPOBAHKEM eCTeCTBEeHHO-HayuHOro
MHDOBO33p€HUs, 1IEHHOCTHBIX OpHEeHTAalUuid JIMYHOCTH, HKOJIOTMUECKOTO  MBIILIeHUS,
TpeJiCTaB/IeHU O 370poBOM oOpa3e >XU3HU U Oepe)XKHbIM OTHOIIEHHWeM K OKpY’Karolen
npuposHOW cpefe. Ilo3ToMy Hapsgy C u3ydeHHeM OOIeOMOIOTHUECKUX TEeOpHi, a TakKkKe
3HAaHUM O CTPOEHUH XKUBBIX CUCTEM Pa3HOI0 PaHra W CYL[HOCTH OCHOBHBIX MPOTEKAIOIIUX B HUX
MPOIIeCCOB B TIpOrpaMMe TI0 OHOJIOTMU y/e/IeHO BHHUMaHHWE HCIOIb30BAHUIO TOyYeHHBIX
3HaHWI B MIOBCeJHEBHOM >KMU3HU [I/Is1 PellieHuUs TIPUK/IaHBIX 3a/lay, B TOM UHC/Ie: MPOPUIaKTUKH
HaC/Ie[ICTBeHHBIX ~ 3a00sieBaHUM  uesioBeKa, MeJUKO-TEHeTHUeCKOr0  KOHCY/IbTHDOBaHMUS,
000CHOBaHMSI SKOJIOTHUECKH 11e/1ec000pa3HOro MoBe/jeHHs B OKpYJKarollleld MpUPOHON cpefe,
aHa/M3a BIUSHUS XO35MCTBEHHOM [IeTe/IbHOCTU UejioBeKa Ha COCTOSTHMe TIPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCHCTeM. YCH/leHWe BHHMaHWs K TIPUK/IaJIHOW HarpaBJeHHOCTH y4ueOHOro
nipeaMeTa «BbHOMOTHSI» MPOAUKTOBAaHO HEOOXOAWMOCTBIO OOecrieueHrsl YCJIOBUM /IS PelleHust
O/THOM W3 aKTyasIbHbIX 3a/]ay LIKOJILHOT'O OMoIornyeckoro obpa3oBaHusi, KOTOpasi Mpe/roJiaraet
dbopmMHupoBaHMe y 00YyYarOU[UXCs CIIOCOOHOCTU aJanTHPOBaThCS K W3MEHEHWSM JIWHAMHUYHO
pa3BUBAIOILIErOCSI COBPEMEHHOT'0 MHpa.

Buosiorusi Ha ypoBHe cpezHero o6iero o0Opa3oBaHUsI 3aHMMaeT BakHoe MecTo. OHa
obecrnieunBaeT (opMHpoBaHWe Yy O0OyuaroIMXCs TIPeACTaBIeHUd O HayyHOW KapTHHE MHpa,
pacimpsieT ¥ 00600111aeT 3HaHUS O YKUBOU MPUPO/Ie, €€ OTTMUUTE/bHBIX TIPU3HAKAX — YPOBHEBOH
OpraHu3allil W SBOJIIOLIMH, CO3/aéT YCJIOBUS [Jisi: TI0O3HAHWS 3aKOHOB J>KUBOM TIPUPOJHI,
¢dopmurpoBaHusi (YHKI[MOHA/IBHOM TPAMOTHOCTH, HaBBIKOB 3[J0POBOrO M Oe3omacHoro obpasa
JKHU3HH, 9KOJIOTHYECKOTO MBIIIIEHHS], [IeHHOCTHOTO OTHOIIIEHHS K YKUBOU TIPUPO/ie 1 Ue/IOBEKY.

Bosbiioe 3HaueHWe OWOJIOTHST WMeeT TaKXKe /[ijisi pellleHWs] BOCIUTATebHBIX |
Pa3BUBAIOIIMX 33/la4 Cpe/iHero o0iero obpa3oBaHus, colMany3anu odbyuaromuxcs. V3yyeHnue



buosiorum obecrieuriBaet yCJIOBUSI ISt dbopMrpoBaHus VIHTe//IeKTya/IbHbIX,
KOMMYHHUKAIJMOHHBIX ¥ MH(OPMALMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYPHI, CIIOCOOCTBYeT
WHTerpaluuu OWO/IOrMUecKUx 3HAHUU C Tpe/CTaBIeHUsIMU U3 [PYTUX yueOHBIX IpeJMeTOB, B
YaCcTHOCTH, (PU3MKH, XMMUM U Teorpadun. Ha3BaHHbIe MOI0KeHUs O TIpejHa3HAUeHUH yueOHOTo
npeameTta «buosnorus» coctaBuiM OCHOBY /il OmpefiesieHusl TIOAXOJOB K OTOOpY W
CTPYKTYPHPOBAHUIO ero Co/iepyKaHusl, TIpeiCTaB/IeHHOT0 B TIpOrpamMMe o 61o/0ruu.

OT6op conepkanus yueOHoro nipeamerta «buonorusi» Ha 6a30BOM ypOBHe OCYITIECTBJIEH C
TO3ULMIA KYJIbTYPOCOOOpPA3HOTrO TMOAX0/a, B COOTBETCTBUH C KOTOPHIM O0YyYaroIrecs: JAOJDKHBI
OCBOMTb 3HAHUSI U YMeHUsl, 3HauuMble AJisi (hopMUpOBaHUs 00IIel Ky/lbTyphbl, OMpeessitoliye
ajZleKBaTHOe TIOBeJIeHHWEe uYe/ioBeKa B OKpY’Kalollleld TMPHUPOJHOW cpefie, BOCTpeOOBaHHbIE B
MOBCeJHEBHOM >KW3HM U TIPAaKTUUeCKo# fesrenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAHUM
3aHMMAlT 37eMeHTbl CO/lep)KaHHWsl, KOTOpble CJIy)KaT OCHOBOW [ (opMUpOBaHUS
Tpe/iCTaB/leHu O COBPEMEHHOM eCTeCTBeHHO-HayYHOW KapThHe MHpa M  LIeHHOCTHBIX
OpHeHTaLUsIX TMYHOCTH, CTIOCOOCTBYIOIIMX I'yMaHU3al[Mi OM0I0ruyeckoro oopa3oBaHus.

CTpyKTypypOBaHHe COJiep)KaHusi y4yeOHOro Marepuasa B TIpOrpaMme I0 OHOIOTHUA
OCYIIIeCTB/IEHO C YYETOM TPUOPUTETHOTO 3HAUEHUs 3HaHUM 00 OTIMUUTE/BHBIX 0COOEHHOCTSIX
JKUBOU TIPUPOJbl, O €€ YDOBHEBOM OpraHW3alud W 3BOJIOLMU. B COOTBeTCTBMM C 3TUM B
CTpyKType yueOHOro npeamMeTta «buosiorvsi» BbIZie/IeHbI CIeAYIOIIHE COJlepKaTe/TbHble JIMHUN:
«buosorust Kak Hayka. MeTozibl HayuHOT'0 TI03HaHUs», «KieTKa Kak Ouosioruueckasi CUCTeMa»,
«Opranu3m Kak 6uonoruyeckasi cuctema», «CucreMa ¥ MHOrooOpasuie OpraHu4eckoro MUpay,
«DBOJIFOLIMSA YKUBOU NTPUPOJBI», « DKOCUCTEMBI U NIPUCYIIIE UM 3aKOHOMEPHOCTH.

Llens u3ydeHusi yueGHoro mpeamera «buomnorus» Ha 0a30BOM YpOBHe — OBajieHUe
00yJarIUMHUCS 3HAHUSIMH O CTPYKTYPHO-(OYHKLIMOHA/TBHONW OpraHW3alid >KUBBIX CHCTEM
Pa3HOro paHra ¥ MpuobpeTeHHe YMeHUl UCII0/Ib30BaTh 3TH 3HAHUS /Ji1 TPaMOTHBIX JIeHCTBUU B
OTHOLIIEHUH 00BEKTOB >KUBOU TIPUPO/IbI U PellieHus pa3/IMUHbIX )KU3HEHHBIX TIP00ieM.

HocTwkeHne Lend u3ydeHWs ydeOHoro mipeamera «buosiorusi» Ha 0a30BOM YpOBHe
obecrieurBaeTCsi pellieHreM CIeAyIOLX 3a/1ay:

OCBOeHMe O0OyuarolmMMHUCS CUCTeMbl 3HAaHWNW O OHOJOTMUECKUX TeOopUsiX, Y4YeHUsX,
3aKOHAax, 3aKOHOMEPHOCTSIX, TMIOTe3ax, MpaBWiax, CAy)KalluX OCHOBOW 51 (JOPMHUPOBaHUS
Mpe/iCTaB/IeHUI O eCTeCTBEeHHO-HayYyHOM KapThHe MHpa, O MeToJax Hay4yHOro MO3HaHUS,
CTPOeHHH, MHOroo0Opa3suM ¥ OCOOEHHOCTSIX JXMBBIX CHCTE€M pa3HOTO YPOBHSI OpraHU3al[uH,
BBIJAFOLMXCST OTKPBITHSIX U COBPEMEHHBIX UCC/IeIOBAHUSX B OMOJIOTHN;

¢dbopmupoBaHUe y 00y4aroIUXCsl MO3HaBaTe/NbHbIX, WHTE/IEKTYaJbHbIX U TBOPUECKUX
crocoOHOCTeN B Mpoljecce aHa/lu3a JaHHbIX O MYTSX pa3BUTHS B OMO/IOTMM HAYUYHBIX B3IJIS[OB,
WJien U MOAXO0I0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aliiy;

CTaHOB/IeHWe Y ob0ydarouuxcs o0OIiei Ky/abTypbl, (YHKLHMOHAJIbHOM TI'PaMOTHOCTH,
pa3BUTHe YyMeHU OOBSICHSITb U OL|eHWBATh SIBJIEHUsT OKPY)KAIOIL[er0 MHUpa >KUBOW TMPHUPOJbI Ha
OCHOBaHWHY 3HAHWH U OTTBITA, TIOTyUYeHHBIX ITPU U3yYeHUH OMOJIOTHH;

dbopmMHupoBaHUe y 00YyYarOL[UXCs YMeHWW W/UTIOCTPUPOBaTh 3HaueHWe OMOIOTHYecKuX
3HaHWM B TIPAaKTUUeCKOW [leATeTlbHOCTH uYesj0BeKa, pPa3BUTUU COBPEMEHHBIX MeAULIMHCKUX
TeXHOJIOTHI U arpoOMOTEXHOJIOTUif;

BOCMUTaHWe YOEKIEHHOCTU B BO3MOXKHOCTU TIO3HAHUSI UeJIOBEKOM >KWBOM TIPUPOJBI,
HeoOXoAMMOCTH OepeXXHOT0 OTHOLLIEHHUs K Hel, COO/I0ieHNsT STUYeCKUX HOPM TIPU TTPOBe/[eHUN
O10/I0rNUeCKUX UCCIel0BaHuM;

OCO3HaHMe 1[eHHOCTH OWOJIOTMUeCKUX 3HAaHWM [IjIs TTOBBIIIEHHS] YPOBHSI 3KOJIOTHYeCKOH
KY/IbTYPBI, /17151 JOPMHUPOBaHUSI HAYUHOI'O MUPOBO33DEHHUS;



NpUMeHeHWe MPUOOPeTEHHBIX 3HAHWN W YMEHUH B TMOBCEJIHEBHOW >KU3HU Ui OLeHKH
TIOC/TeZICTBUI CBOEH JeATe/IbHOCTA TI0 OTHOLIEHWIO K OKpY»Karolleil cpezie, cOOCTBEHHOMY
3[10pOBbI0, 000CHOBaHUeE U cob/roieHre Mep MPOoUIaKTUKY 3a00/1eBaHuU.

B cucreme cpegHero obirero obpa3oBanus «buosorusi», u3yuaemasi Ha 6a30BOM YpOBHe,
sB/sieTcsl 00si3aTeNlbHbIM yueOHBIM TIpeIMETOM, BXOJSIIUM B COCTAaB TpeaMeTHON o00sacTu
«EcTecTBeHHO-HayuHbIe TIpeZIMeThI».

st u3yueHus 6uoiorMy Ha 6a30BOM YpOBHe cpeiHero o0Irero o6pa3oBaHUsI OTBOAUTCS
68 yacoB: B 10 ksacce — 34 yaca (1 yac B Heziesit0), B 11 knacce — 34 yaca (1 yac B HeZiesito).



COJEPXAHUE OBYYEHHSA
10 KVIACC

Tema 1. buosiorus Kak Hayka.

Buosiorusi kak Hayka. CBsi3b OHOJIOTHMM C OOLeCTBEHHBIMH, TEXHUUECKUMU U APYTUMHU
eCTeCTBeHHBIMU HayKamu, ¢unocodureli, 3THKOH, 3CTeTUMKOM W TipaBoM. Ponb Ouosorny B
(bopMHUpOBaHMY COBpEMEHHOW HayYyHOUM KapTHHBI MUpa. CrcTemMa OMO/IOrMUeCcKUx Hayk.

MeTo/1bI TIO3HAHUS )KUBOW MPHUPO/bI (HabmoieHre, SKCIIePUMEHT, OMrcaHue, U3MepeHue,
K/accuUKaiysi, MoZieTMpOBaHKE, CTaTUCTHUeCKast 00paboTKa IaHHBIX).

JeMoHCTpanuu:

IToptpetsi: Y. HapeuH, ['. Mengesns, H. K. KonbLos, k. YorcoH u @. Kpuk.

Tabsmuribl u cxeMbl: «MeTOZbl TIO3HAHUS )KUBOW TIPUPO/IbI».

JIaGopaTopHble H MPpaKTUYeCKHe padoThI:

[Mpaktuueckass pabora Ne 1. «lcrosb3oBaHWe pa3WYHbIX METOJOB TIPU HM3YYEeHUH
Orosoruyeckux 00BHEKTOBY.

Tema 2. )KuBble cUCTeMBbI U UX OpraHu3aIus.

JKuBbie cuctembl (6HMOCHUCTEMBI) Kak TpeaMeT u3ydeHus: O6uosioruu. OTiuure >KUBBIX
CUCTEeM OT HeOpraHu4eCKOW NMPUPO/BbI.

CpoiicTBa OHocHcTeM MW HMX pa3HooOpasve. YPOBHH OpraHu3alid OHOCHUCTEM:
MOJIEKY/ISIPHBIM,  K/IeTOYHbIM,  TKaHeBblM,  OpraHU3MEeHHbIM,  TOMY/SLIMOHHO-BHUOBOM,
9KOCHCTeMHBIN (6roreolieHOTHYeCKU), 61ochepHBI.

JemMoHcTpanuu:

Tabmurpl 1 cxembl: «OCHOBHbIE TIPU3HAKH JKU3HW», «YDPOBHH OpraHMW3aliyd >XUBOH
npupoabI».

Ob6opynoBanue: mogesb Monekymbl [JJHK.

Tema 3. XMHU4eckuii COCTaB U CTPOeHHe KJIeTKH.

XUMUYeCKMI ~ COCTaB  K/JeTKM.  XUMHUYecKue  3JIeMEeHTbl:  MaKpO3JIeMEeHThI,
MHKpO3JieMeHTbl. Bosja ¥ MUHepasibHble BellleCcTBa.

@OyHKIMM BOJAbI U MUHepalbHBIX BelleCTB B KieTke. [lojJepkaHhe OCMOTHYeCKOTO
GanaHca.

Benku. CocraB u cTpoeHue 0e/TKOB. AMHUHOKHC/IOTBI — MOHOMepHI OesikoB. HezameHnmble
YU 3aMeHHMble aMHUHOKHUC/IOTbL. AMHHOKHUC/IOTHBIM COCTaB. YDOBHM CTPYKTYphl OesiKoBOM
MoJieKy/bl (TlepBUYHAsi, BTOPUYHAs, TPETUUYHAasi W YeTBePTHYHAsi CTPYKTypa). XHUMHUUYecKHe
cBoticTBa 6enkoB. buonornueckue GpyHKIMY OeIKOB.

depmeHTbI — OUONOrMYeckre Katanu3aTtopbl. CTpoeHHe (epMeHTa: aKTUBHBIA LIEHTP,
cyoctpatHast  crierjuduuHocth.  KodepmenTsl. Butamubbel.  OTmuusi  (epMeHTOB — OT
HeopraHUuYeCKUX KaTaan3aTopoB.

YrieBojbl: MOHOCaxapu/bl (TIFOK03a, prbo3a U Je30Kcruprbo3a), Arcaxapu/sl (caxaposa,
JlaKTO3a) M To/Mcaxapufbl (Kpaxmas, TJIMKOTeH, 1ie/Ttoo3a). buosornyeckue GyHKIUU
yT/J1eBO/0B.

JIvnuael:  TpUrHLEpUnl, dochomunuabl, crepouabl. ['uapoduibHO-rHAPOhOOHbIE
cBoiicTBa. buonornueckue ¢yHkumm unugoB. CpaBHeHNe YIieBO/OB, O€/KOB U JIMMHZOB Kak
HCTOYHHKOB SHEPTHUH.



Hyxkennossle kucnotel: JTHK 1 PHK. Hykeotysl — MOHOMepPBI HYK/IEMHOBBIX KHUCJIOT.
Crpoenvie u ¢ynkuuu [JHK. Ctpoenue n ¢pynkipu PHK. Bugst PHK. AT®: crtpoeHue u
byHKLIMU.

LuTonorusi — Hayka O kjieTkKe. KyieTouHasi Teopusi — MpUMep B3auMOJENCTBUS Ueld U
(akTOB B HAYYHOM MO3HAHUU. MeTo/bl 3yueHUsl K/IeTKH.

KneTka Kak 1je/iocTHas >kvBasi cucteMa. OO1ijue NpU3HAKU KJIETOK: 3aMKHYTasi HapyKHast
Mem6OpaHa, Monekysbl JJHK Kak reHeTHUeCKHid amnmapar, cucreMa CuHTe3a Oesika.

TWMbl  K/IEeTOK: SyKapUOTHYeCcKass | TIpoKapuoThyeckas. OcoOeHHOCTH CTPOeHUst
MPOKApHUOTUUECKOM KieTKH. KiieTouHasi creHKa 6akrepuii. CTpoeHHe 3yKapuOTUUeCKOH K/IeTKU.
OCHOBHBIE OT/INYKS PaCTUTE/TBHOM, )KUBOTHOM 1 TPUOHOMN K/TETKH.

[ToBepxXHOCTHBIE CTPYKTYPbl KJIETOK — K/IeTOYHasi CTeHKa, IVIMKOKA/IUKC, UX (PYHKLWU.
[Tna3mMaThueckass MemOpaHa, eé cBoiictBa M ¢yHKuuU. L[luToriasmMa W eé oOpraHOWbI.
OpHomeMbOpaHHbIe opraHou/ibl Kinetku: OIIC, anmapat I'osbaku, M30coMbl. [Tos1yaBTOHOMHBIE
OpraHoW/bl K/AETKU: MUTOXOHJAPUWM, IacTUAbl. [IpoucxoxpeHre MUTOXOHJPDUM W TJIACTHUA.
Buzpl nactuz. HememOpaHHbIe OpraHOU/IbI KJIETKHU: PUO0COMBI, KJIETOUHBIH LIEHTP, [IeHTPUOJIH,
PEeCHUUKH, XXT'YTUKU. DyHKIIMM OPraHOM/I0B KJIeTKU. BKitoueHus.

S1npo — peryasiTOpHbIN LieHTp KineTku. CTpoeHue sipa: sijepHasi 060/10UKa, Kapuorijia3ma,
XPOMATHH, /|PbILLIKO. XPOMOCOMBI.

TpaHCIOpT BelecTB B K/IeTKe.

JdemMoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIBanH, M. llneipen, P. Bupxos, k. YorcoH, .
Kpuk, M. Yunkuuc, P. ®pauknus, K. M. bap.

HOuarpammbl:  «PacmipefiefieHe XUMHWUECKUX 3/IEMEHTOB B HEXWBOW  TPUPOJe»,
«PacripesiesieHne XMMUYeCKUX 371EMEHTOB B JKUBOU IIPUPOZE».

Tabmunbl U cxembl: «Ilepyoanueckasi TabaMlla XUMUUECKUX 371eMeHTOB», «CTpoeHne
MOJIEKYJTbI BOZb», «brocuHTe3 Genka», «CTpoeHre MosieKysibl benka», «CTpoeHre (epmeHTa,
«Hyxnennosble kucnotel. [IHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYeCcKOU
K/eTKW», «CTpoeHHe >XUBOTHOM KieTKu», «CTpoeHue PpacTUTEeNbHOM KiaeTKu», «CTpoeHue
MPOKapUOTUUECKOU K/IeTKN», «CTpOoeHHe sifipa KIeTKN», «YTIeBOAbD», «JIunuasi».

Ob6opyzoBaHUe: CBETOBOW MHKDOCKOM, 00OpyZoBaHMe [jisi TMPOBeJeHHs HabJIFo/IeHHH,
M3MepeHul, JKCTIePUMEHTOB, MUKPOIIPerapaTbl pacTUTeNbHbIX, KUBOTHBIX U OaKTepuaabHbIX
KJIETOK.

JIaGopaTopHble H MPpaKTUYeCKHe padoThI:

JlabopatopHasi pabota Ne 1. «/3yueHHe KaTa/UTHUECKOM aKTUBHOCTU (epMeHTOB (Ha
rpyuMepe aMusiasbl WIN KaTasasbl)».

JlabopaTopHasi pa6ora Ne 2. «V3ydeHue CTpOeHHs KJIETOK DPAaCTeHWi, >XUBOTHBIX U
OakTepwii 110, MUKPOCKOTIOM Ha F'OTOBBIX MUKpPOIIperaparax U UX OIHUCAHUe».

Tema 4. )KuzHeieATeIbHOCTh K/I€TKH.

OOmeH BemiecTB, HWMM MeTabomm3M. AccUMUIAOMS  (TJITAaCTUUECKMM 00MeH) U
TUCCUMUTSINS (SHEPreTUUeCKuii 0OMeH) — ZiBe CTOPOHBI eJUHOTO TIpoliecca MeTabosiu3mMa. Posb
3aKOHOB COXPaHEeHUs BelleCTB U SHepruM B IOHMMaHUK MeTabom3ma.

Tunel oOMeHa BelleCcTB: aBTOTPO(HBIA U reTepoTpodHbId. Posb pepMeHTOB B 0OMeHe
Bell|eCTB U NpeBpall{eHU SHePTUHU B KJIeTKe.

dorocuHTe3. CBertoBass M TeMHOBasi (asbl (orocuHTe3a. Peakiuu QoTocuHTe3a.
AddexTrBHOCTL (hOTOCHHTE3a. 3HaUeHUe POTOCUHTE3a /1/1s1 XKU3HU Ha 3emsie. BiusiHve ycioBUid
cpezbl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €r0 MPOAYKTUBHOCTH y KY/IbTYPHBIX PAaCTEHUH.



XemocuHTe3. XeMOCHHTe3Upyroie Oakrepud. 3HaueHHWe XeMOCHHTe3a [Jis >KU3HU Ha
3emiie.

OHepretnueckuidi oOMeH B  KjeTKe. PacljervieHWe  BeLeCcTB, BblJelieHHe U
aKKyMY/IMPOBaHWe HePryH B K/eTKe. JTarbl JHePreTHUeCcKoro oomeHa. I'mukomu3. bpoxenue u
ero BUAbl. KucioposHoe OKuC/eHMe, WIA K/IeTOYHOe JbixaHue. OKUC/IUTe/IbHOE
dbochopunmporanue. DPheKTHUBHOCTb SHEPreTHUeCKOro ooMeHa.

Peakium MaTpuuyHOoro cuHresa. l'eHetmueckass uH¢popmatms u JHK. Peamusanus
reHeTuueckoil uHdopMaluu B KieTkKe. ['eHeTHMUeCKuil KoJ U ero cBOMCTBA. TpaHCKpUILUS —
MaTpuuHblii cuHTe3 PHK. TpaHcssiiusi — 6uocuHTe3 Genka. Tarbl TpaHCIsAI[MK. KogupoBaHue
aMUHOKUCOT. Posb pubocom B 6rocuHTe3e Oenka.

Heknerounsle ¢opmMbl >XKuU3HU — BUpPYChl. Vcrtopusi oTkpeiThs BupycoB (. W.
MBaHoBCKuit). OcOOEHHOCTH CTPOEHUS U XKU3HEHHOT0 LIMK/Ia BUPYCOB. bakrepuodaru. bosesnu
pacTeHMi, )KUBOTHBIX U Ye/lOBeKa, BbI3bIBaeMble BUpycaMU. Bupyc nMMyHozeduLiMTa yesoBeKa

(BUY) - Bo3bygutens CIIM/Ja. OOpaTHasi TpaHCKPHIIMS, peBepTa3a U HWHTerpasa.
[MpodunakThKa pacripoCTPaHeHUsI BUPYCHBIX 3a00/IeBaHUM.
JeMoHCTpanum:

[ToptpeTtsi: H. K. Kosbuios, 1. Y. iBaHoBckuii, K. A. TuMupsizes.

Tabmel ©  cxeMbl: «Tumbel  TUTaHUS», «MeTtabomm3m»,  «MUTOXOH/IPHS»,
«JHepreTHUecKui 00MeH», «Xjoporuiact», «®orocuntes», «Ctpoenue [JHK», «CtpoeHue u
GbyHKIMOHUpOBaHWe TeHa», «CHHTe3 Oenka», «['eHEeTHUeCKMH KOA», «BHUPYCHI»,
«bakTeprogaru», «CtpoeHne u >ku3HeHHbId UuKnA Bupyca CIIM/da, 6axkrepuodara»,
«Permmukanusa [JHK».

Ob6opynoBaHue: Moenu-amuMKaiu «Yasoenvne [JHK u TpaHckpunius», «buocuHTe3
6enka», «CTpoeHHe K/IeTKW», MOZieJib CTpYKTyphl JJHK.

Tema 5. Pa3MHO)XeHHe U MHUBH/lya/IbHOE Pa3BUTHE OPraHU3MOB.

KreTouHbI! I[UK/J, WIX >KW3HEHHBbIM LMK KaeTKu. VHTepdasza u murtos. Ilporiecchl,
rpoTekatole B uMHTepdasze. Perukaius — peakius MatpuuHoro cunresa [JHK. CrpoeHue
XpOMOCOM. XPOMOCOMHbIM Habop — KapuoTur. [IWIMIOWAHBIA M TraryiIOUJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuzbl. LIuTo/oruueckrie OCHOBBI Pa3MHOXKEHUS] U WHIWBHU/YaTbHOTO Pa3BUTHS
OpraHu3MOB.

Henenve xknetku — muto3. Craauu muro3a. lIporeccel, TIpOMCXOAsiiyMe Ha pasHbIX
CTafuAX MUTO3a. brionornuecknii CMbIC/T MUTO3a.

[TporpamMmupyemast rubesnb KJIeTKH — arlonTos.

@dopMbl  pa3MHOXKEHWsI OpraHu3MoB: Oecriosioe ¥ T1osioBoe. Bwuabl  6Gecrmonoro
Pa3MHOKEeHUSI: [le/ieHre Ha/[BOe, TIOUKOBaHWE OJHO- U MHOTOKJIETOUHBIX, CIIOPOOOpa3oBaHHUe,
BereTaTUBHOe pa3MHOXKeHHe. VICKycCTBeHHOe K/JIOHMPOBaHMEe OpPraHM3MOB, €ro 3HaueHue JJisi
CeseKIUH.

[TosioBOE pa3MHOXKeHHE, ero OT/IMUKS OT Oecrosoro.

Metio3. Ctaauu Meiio3a. IIpoliecchl, TPOUCXOASIIME Ha CTaAusX Meiio3a. IloBeneHue
XpoMocoM B Meko3e. KpoccrHrosep. brosornueckuii CMbIC/ U 3HaUeHHe Melo3a.

['ameToreHe3 — mpotiecc 06pa30BaHuUsI MOJIOBBIX K/IeTOK Y KMUBOTHBIX. [10/10BbIe »Kesie3bl:
CeMeHHUKU W suyHUKU. OOpa3oBaHre W pa3BUTHE TIOJIOBLIX K/IeTOK — TraMeT (CriepMaTo30uf,
SULIEK/IeTKa) — CcrepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOEHUS —SIMIEK/IETOK
cniepmarto3ouzioB. OniofoTBopeHue. [lapreHoreHes.

WuguBuayansHoe pa3BuTHe (OHTOreHe3). DMOpHOHA/IBHOE pa3Butve (3MOpHOreHe3).
OTarel 3MOPUOHANBLHOTO Pa3BUTUSL y TI03BOHOYHBIX JKUBOTHBIX: ApPOO/IeHHe, TacTPYJIsLus,



opraHoreHe3. [TocTaMOproHanbHOe pa3BuTHe. TUITBI TOCTIMOPHUOHAIBHOTO Pa3BUTHS: TIPSIMOE,
HerpsiMoe (TMYMHOYHOe). BnusiHue cpefbl Ha pa3BUTHE OPraHM3MOB, (PAKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXK/EHHbIE YPOZCTBA.

Poct u pa3ButHe pacteHuii. OHTOreHe3 1JBETKOBOI'O PACTeHUsl: CTPOeHUe CeMeHH, CTaiuu
pasBUTUSL.

JeMoHCTpanum:

Tabmurpl u cxembl: «@OpPMbI pa3MHOXKEHHUSI OPTaHU3MOB», «[IBOIMHOe OIJIO[JOTBOPEHUE Y
LIBeTKOBbIX pacTeHul», «BereraTuBHOe pa3MHOXXeHHe pacTeHui», «JleneHre KIeTKU
bakTepuii», «CTpoeHHe TIOJIOBBIX KIeTOK», «CTpoeHHe XPOMOCOMBI», «KIeTOUHBIH LUKII»,
«Permukanust JHK», «Muto3s», «Melo3», «[IpsimMoe u HempsiMmoe pa3BuTue», «['ameToreHes y
MJIEKOTTUTAOIIMX U UesioBeKa», «OCHOBHbIE CTaJiUM OHTOTeHe3a».

Ob6opynoBaHue: MUKPOCKOI, MHUKporipernapatbl «CIrepMaTo30ubl MJIEKOITUTAIOIIEro»,
«SfliekneTka MJIeKOMUTAKOIIero», «KapuokuHe3 B KjeTKax KOpellKa JyKa», MarHUTHas
Moz eb-arMKanus «/lenenve kinetkn», Mmogens JJHK, Moznens meTadasHoil XpOMOCOMBI.

JIaGopaTopHbIe M MPaKTHYEeCKHe PadoThI:

JlabopaTopHast pabota Ne 3. «Hab/rozieHre MUTO3a B K/IeTKaxX KOHUMKA KOpeIllKa JyKa Ha
rOTOBBIX MUKpOIIperiapaTax».

JlabopaTtopHasi pabora Ne 4. «/3yueHue CTPOeHUs TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIperapaTax».

Tema 6. Hac/ieACTBeHHOCTh M U3MEHUMBOCTb OPraHUu3MOB.

IIpeaimer ¥ 3azauu reHeTWku. lcropus pasBUTHA TeHeTUKU. Posb LIUTONIOrMU U
3MOPUO/IOTHUY B CTaHOB/IEHUH TeHeTHKH. BKaJ poccuiicKux 1 3apy0ekHbIX YUEHBIX B Pa3BUTHE
reHeTUKU. MeTo/ibl TeHeTHKH (TUOPWAONIOTUYEeCKUM, LUTOreHeTUUYeCKUd, MOJIEeKY/ISIPHO-
reHeTruecknii). OCHOBHbIE FeHeTUUYeCKHe MOHATUS. ['eHeTHUeCcKass CUMBOJIMIKA, UCTIO/Ib3yeMasi B
CXeMax CKpelBaHuM.

3aKOHOMEpHOCTH  Hac/e[jOBaHUs  [IPU3HAKOB, yCTaHOBJeHHble ['.  MeHgenem.
MoHorubpugHoe CKpelBaHre. 3aKOH eJUHO00pa3usi TMOPHU/IOB MePBOTO TIOKOJieHus1. [IpaBusio
JIOMVHMPOBAaHUS. 3aKOH paclieryieHys TpU3HaKoB. ['Wriore3a uucToThl ramer. [lonHoe u
HEIO/IHOe JOMUHUPOBaHUeE.

OurubpupHOoe  CKpelMBaHWe. 3aKOH HE3aBUCHUMOTO  HAaC/eIOBaHUSI  TIPU3HAKOB.
LiuToreHeTHUeCKHWEe OCHOBBI JUTMOPUIHOTO CKpel[UBaHUs. AHAIU3UPYHOIee CKpel[UBaHuUe.
Vcronb30BaHe aHATM3UPYIOILETO CKPeIMBaHUs [Jisl OTIpe/ie/IeHHsi TeHOTUIa 0COOH.

CueruvieHHoe HacjejoBaHHWe TMpu3HakoB. Pabora T. MopraHa 10 CLeJIeHHOMY
HacJieZIJoBaHUIO reHOB. HapyllieHue crierieHUsi TeHOB B pe3y/ibTaTe KpOCCUHI OBepa.

XpOMOCOMHas TeOpus HaC/leICTBeHHOCTU. ['eHeTHUeCKre KapThl.

['eneTuka mnosia. XpoMOCOMHOe OIlpefiesieHre 110J1la. AyTOCOMBI U I10JIOBbIe XPOMOCOMBI.
['omorameTHble W rereporaMmeTHble OpraHu3Mbl. HaciejoBaHWe TpU3HAKOB, CLEIJIEHHBIX C
TI0JIOM.

V3MeHUrBOCTh. Bu/ibl ©I3ME@HUMBOCTH: HeHAC/Ie[,CTBeHHAas U Hac/eCTBeHHas1. Posib cpefibl
B HeHaC/Ie[[CTBeHHOW H3MeHUMBOCTU. XapaKTepUCTHKa MOU(UKALIMOHHOW W3MEHUYMBOCTH.
BapualoHHbIi psifi ¥ BapualiMoHHasi KpuBasi. HopMa peakijuu npu3Haka. KosinuecTBeHHbIe U
KauecTBeHHbIe NPU3HaKX U UX HopMa peakiiyu. CBolicTBa Mogu(HKALIMOHHONW N3MEHUMBOCTH.

HacnenctBeHHasi, Wiy reHOTUNTMUECKasi, N3MEHUMBOCTb. KOMOMHATHBHAs M3MEHUUBOCTb.
Meiio3 ¥ TI0JIOBOM TMpOIlecC — OCHOBAa KOMOWHATUBHOW HW3MEHUHWBOCTH. MyTaljMOHHas
M3MeHUMBOCTb. Knaccudukaiusi MyTalui: TeHHble, XpPOMOCOMHbIe, reHOMHble. YacToTa u



MPUUMHBI MyTaluii. MyTareHHble ¢akTOpbl. 3aKOH TOMOJIOTUUECKUX DPSIZIOB B Hac/e[CTBEHHOM
usmeHuuBocTy H. 1. BaBunosa.

BHesiiepHas Hac/iejCTBEHHOCTb U U3MEHUMBOCTb.

l'enetvka uyesnoBeka. Kapuotun uesoBeka. OCHOBHble MeTOZbl TeHETHMKU YesOBeKa:
reHeasioTMuecKn, ONM3HEIOBbIM, LWTOT€HETUYeCKWH, OMOXUMUYECKUN, MOJIEeKY/ISIPHO-
reHeTuuecknd. CoBpeMeHHOe Orlpe/ie/ileHde TeHOTUIA: [10JIHOTeHOMHOe CeKBeHHpPOBaHKe,
reHOTUNMPOBaHWe, B TOM uyucie c momoinibio I[TIP-anam3a. HacnepcrBeHHble 3abosieBaHust
yejioBeKa: TeHHble Oosie3HM, 00/e3HM C  HaC/IeACTBEHHOW TpepacrioioyKeHHOCTHIO,
XpOMOCOMHbIe Oosie3Hu. CoMaTHuecKde U TeHepaThBHble MyTaluu. CTBOJIOBble KIIeTKU.
[TpuHIMITEI 30pOBOr0 00pa3sa KU3HU, AMArHOCTHKH, MPOMUIAKTUKYA U JIeUeHUs] TeHeTHUeCKUX
Oose3nell. MeUKO-reHeTHYeCKOe KOHCY/IbTUDOBaHUWe. 3HaueHWe MeJWL[MHCKOW T'eHeTHKU B
MpeJOTBPALLeHUH U JIeYeHUH reHeTHYeCKUX 3ab0ieBaHuM uesioBeka.

JeMoHCcTpanum:

[Toptpetsi: I'. Mengens, T. Mopras, I'. ge ®pus, C. C. UetBepukoB, H. B. Tumodees-
Pecosckuii, H. M. BaBunos.

Tabmuiel U cxembl: «MOHOTHOPHHOE CKpeIMBaHWEe M ero LUTOTeHeTHJecKasi OCHOBa»,
«3aKOH pacClLelVIeHWss U ero LUTOreHeTHYecKass OCHOBa», «3aKOH YWUCTOTBI TraMeT»,
«lurubpuHOe CKpelvBaHue», «LIUTONMOrMUecKrue OCHOBBI [JUTUOPUIHOTO CKpeIUBaHUSI»,
«Metio3», «B3auMozieiicTBUe asijie/ibHbIX TeHOB», «['eHeTuuecKre KapThl paCTeHUM, }KUBOTHBIX
U 4YeyioBeKa», «['eHeTHKa mosa», «3aKOHOMEPHOCTU HacC/e[0BaHMs, CLIIVIEHHOTO C I10JI0OM»,
«Kapuoturbl 4yesioBeKa U JKUBOTHBIX», «BuAbl H3MeHUHUBOCTU», «MoauduKaioHHast
M3MEeHUYMBOCTb», «HacnenoBaHue pesyc-hakTopa», «['eHeTuKa rpyrm KpoBu», «MyTalioOHHast
U3MEHUYUBOCTb».

OOGopymoBaHMe: MOJeU-anIuIMKaluu  «MOHOTHOpUIHOe CKpellBaHue», «HemosmHoe
JIOMUHUPOBaHUe», «urubpugHoe ckpelyBaHue», «[lepeKpécT XpoMOCOM», MHUKPOCKOM U
MuKporpenapar «/po3oduna» (HopMa, MmyTtaiud (HOpMbI KPbUTEEB M OKPacKu Tesia), repbapuii
«["opox noceBHOM».

JIaGopaTopHble H MPpaKTUYeCKHe padoThI:

JlabopaTopHast pabota Ne 5. «/3yueHre pe3y/ibTaTOB MOHOTHOPHIHOTO U JUTUOPUIAHOTO
CKpellMBaHus y p030(UsIbl HA TOTOBBIX MUKpOIpenaparax».

JlabopatopHasi pabota Ne 6. «/3yueHre MoJUPUKAIIMOHHON WU3MEHYMBOCTH, TIOCTPOEHHE
BapHaLJMOHHOTO psiZia ¥ BapyUaljMOHHON KPUBO».

JlabopaTtopHasi pabora Ne 7. «AHamM3 wMyTauuid y JApo30@uibl Ha TOTOBBIX
MUKpOIIperapaTax».

I[NpakTrueckas pabota Ne 2. «CocTaByieHre 1 aHa M3 POAOC/TIOBHBIX UesIOBeKay.

Tema 7. Ceneknjusi opranu3MoB. OCHOBBI OMOTeXHO/IOTHH.

CeslekLUsl KaK HayKa M MpoLiecc. 3apoxkjeHue cejleKLiuy U JAoMecTykalus. Yuenuve H. 1.
BaBWioBa O TIleHTpaxX MpPOWCXOXKIEHUS W MHOrooOpasusi KyJAbTypHBIX pacTeHui. LIeHTpsI
TPOUCXOXKeHUS JOMaLHUX >XUBOTHBIX. COPT, TTOPO/ia, LLITaAMM.

CoBpeMeHHbIE MeTO/IbI CeleKIUA. MacCCOBbIM U WHAWBUAYa/IbHBIA OTOOPBI B CEJIEKI[UN
pacTeHuM U KUBOTHBIX. OLleHKa KcTepbepa. bM3KopojcTBeHHOe CKpellliBaHUe — UHOPUMHT.
Yucras suaMs. CKpelyBaHWe UHCTBIX JIMHWK. ['eTeposuc, WM TruOpuAHas CHiIa.
HepozacTBeHHOe cKpemiyBaHue — aytOpuauHr. OTAanéHHas THOpHAW3alUs W e€  yCIexH.
VckyccTBeHHBINM MyTareHe3s W TOJy4YeHUe TOMUIION0B. JlOCTW)KeHHUsl CesleKLMU paCcTeHWH,
JKABOTHBIX U MUKPOOPTraHU3MOB.



BuoTrexHosiorvsg Kak OTpac/ib NPOU3BOACTBA. ['eHHass WH)KeHepusi. ITarbl CO3[aHUS
pekombuHantHOM [ITHK wu TpaHcrenHeix opranusmoB. Knerounasi wmkeHepusi. KietouHble
Ky/lbTYpbl. MUKDOK/IOHa/IbHOE Pa3MHOKeHUe pacTeHuil. KiioHMpoBaHMe BbICOKOMPOYKTUBHBIX
CebCKOXO03SMCTBEHHBIX OPraHM3MOB. OJKOJIOTHUUeCKHe M 3THYecKHe mpobsemel. 'MO -
reHeTUYeCKA MOJU(PULIMPOBaHHbIE OPraHU3MBbI.

[emoHcTparuu:

[Toptpetsr: H. . Basunos, 1. B. Muuypus, I'. [I. Kapnieuenko, M. @. I1BaHOB.

Tabmuipl U cxembl: KapTa «LIeHTpbI TIPOMCXOXKIAEHHST U MHOroo0Opasusi Ky/IbTYPHBIX
pacTteHuii», «[1opo/ibl JOMAIIHUX >KUBOTHBIX», «CopTa KyJIbTypHbIX pacTeHUi», «OTnanéHHast
rubpugusaius», «PaboTel akazemuka M. @. VBaHoBa», «[lomurnouaus», «OOBEKTHI
buoTexHonorun», «KiertouHble Ky/JbTyphbl U KJIOHHUPOBaHUe», «KOHCTpyHWpoBaHMe U TepeHOC
TeHOB, XpOMOCOM».

Ob6opyzoBaHue: MY/ISDKH TUIOZIOB U KOPHEIUIOZOB AWKUX ()OPM U KY/IbTYPHBIX COPTOB
pacteHuii, repbapuii «CenbCKOX03iCTBEHHbIE pAaCTEHHUS».

JIaGopaTopHbIe M MPaKTHYeCKHe PadoThI:

OKcKypcusi «OCHOBHBIE MeTOJbl Y [JOCTYDKEHMS] CeleKLMM pacTeHWH U >KUBOTHBIX (Ha
CeNeKLJMOHHYI0 CTaHLMIO, MJIEMEHHYI0 (epMy, COPTOMCIIbITaTeIbHbIA Y4acTOK, B TEI[JIMUHOE
XO035ICTBO, Tab0pPaTOPHIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBo/TOIMOHHAsSA OMO/IOTHA.

[MpeamnochIKM BO3HWKHOBEHHSI SBOJIIOLMOHHOM TeOpUHU. OBOIOLMOHHAs Teopus u eé
MecTo B Ouosiornu. BivisiHue 9BOTIOIIMOHHON TeOPUU Ha Pa3BUTHe OMOJIOTHM U IPYTUX HayK.

CeuzietesnibCTBa 3BO/MIOLMU. [laneoHTo/I0rMUeCKHUe: 10C/Ae[0BaTe/IbHOCTb I10SIBIeHUs
BU/IOB B T1a/IEOHTOJIOTUYECKOM JIeTOTMCH, MepexoAHble ¢dopMbl. bruoreorpaduueckre: cxoacTBO
Y pasuue GayH U ¢yiop MaTepUKOB U OCTPOBOB.

OMOpHooruecKre: CXOACTBa M Pa3iduMs SMOPHOHOB pa3HbIX BUOB TO3BOHOUHBIX.
CpaBHUTE/IbHO-aHATOMUYECKMe: TOMOJIOTUYHbIE, aHa/JIOTUUHble, pPYyAUMEHTapHble OpraHbl,
aTaBU3Mbl. MoJeKy/sipHO-OMOXUMHUUECKHe: CXOJCTBO MeXaHW3MOB HAacC/ae/JCTBEHHOCTH U
OCHOBHBIX MeTa00/TMUeCKUX MyTel y BCeX OPraHu3MOB.

OBosroloHHass Teopuss Y. [lapsBuHa. IIpeAnocbulKM BO3HUKHOBEHUsS JapBUHU3MA.
[BwxKyle CUIbl  3BOMIOLMM  BUAOB TI0 [lapBuHy (M30bITOUHOE pa3MHOXeHHe TIpu
OrDaHUYEHHOCTH PecypCcoB, Heomnpeze/néHHas W3MeHUMBOCTb, Oopbba 3a CyIlleCTBOBaHUE,
€CTeCTBEHHBIN 0TOOP).

CuHreTtnueckas Teopus 3BomoLuu (CTD) 1 eé 0CHOBHBIE MONIOXKEHUS.

Mukpossosonus. [Tonyasiuys Kak eJMHULIA BUJIa U SBOTIOL[UH.

OBwxyie cuibl (akTopbl) 5BOJIOLUMM BUAOB B Mpupoje. MyTalMOHHBIM mpoliecc U
KOMOWHATUBHasE W3MEHUWBOCTb. [lOMysisAllMOHHBIE BOMHBI U Jipeiid reHoB. M3onsius u
MUTpaLys.

EctecTBeHHbI 0TOOp — Hampap/siiolyii ¢akTop 3BosOLKU. POpMBI €CTeCTBEHHOTO
orbopa.

I1pucrioco61eHHOCTh OPraHW3MOB Kak pe3y/bTaT 3BO/MOLMH. [IprMepsl ipruciocobieHnit
y opranusMoB. Apomop¢03bl U UANOaanTaLyu.

Bug u BugoobOpazoBanue. Kputepuu Buga. OcHoBHble (opMBI BHA00Opa30OBaHUS:
reorpaguueckoe, S5K0J0rMuecKoe.



MakposBomorusi. PopMbl BOMIOLMM: (QUieTHYecKasi, [VMBepreHTHasi, KOHBepreHTHas,
rapasiiesibHasi. HeobpaTuMoCTh SBOTIOLIVN.

IlpoucxoxzaeHue  OT  HecleLMa/IW3MpOBaHHbIX  MmpeAkoB.  [Iporpeccupyromias
crielianu3anysl. AfanTyvBHAs pajualysl.
JeMoHCTpanum:

[Toptpetsr: K. Jlunnein, XK. b. Jlamapk, Y. [apsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkenb, @. Mroniep, A. H. CeBeprjoB.

Tabmuipl W cxembl: «Pa3BuThe OpraHMYeckKoro Mupa Ha 3emye», «3apOJbIln
MO03BOHOUHBIX JKUBOTHBIX», «ApXeoNTepukc», «®PopMbl OOppOBI 3a  CYI[eCTBOBaHHEY,
«EcrectBeHHblii oTOOp», «MHOroobpasue copToB pacTeHHii», «MHoOroobpasue TOpoOJ
JKABOTHBIX», «[Tonynsaimm», «MyTauyoHHas V3MEHUUBOCTbY, «ApoMop(o3bl»,
«pnoamanratmm», «OOias gereHepalyisi», «IBIKyIIMe CUIbI 3BOJIIOLUN», «Kapra-cxema
Mapipyta nytemiectBuss Y. JlapBuHa», «bopbba 3a cymiectBoBaHue», «[IpucrnocobieHHOCTb
OpraHu3MoB», «['eorpaduueckoe Bu000pa3oBaHue», «DKOJOrHUeCKOe BUI000pa30BaHUe».

Ob6opymoBaHMe: KOJIJIEKIMSI HACEKOMBIX C PAa3/IMUHbIMUA THUTIAMUA OKPaCKW, HAbOp TUIO/IOB U
ceMstH, Ko/uteKusi «[Ipumepsl 3alUTHBIX MPUCIIOCOOIEHH Y )KUBOTHBIX», MOZie/b «OCHOBHBIE
HaIpaBJIeHHUs YBOJTIOLINN», 00BEMHast MofieNTb «CTpoeHre TO/IOBHOTO MO3Ta TTO3BOHOUHBIX ».

Bbuoreorpaduvueckasi kKapta Mupa, KojuleKuys «@PopMbl COXPaHHOCTH HCKOIaeMbIX
JKUBOTHBIX W pacTeHUi», MOZe/b anruidkalus «IlepeKpécT XpoMOoCOM», BJa)KHbIe TperapaThbl
«Pa3BuTie Hacekomoro», «Pa3BUThe JATYIIKKW», MUKponpemnapaT «/po3oduna» (HOpMma,
MyTalU (OpMBbI KPbLIbEB U OKPacKH Tesia).

JIaGopaTopHble H MPpaKTUYeCKHe padoThI:

JlabopatopHasi pabota Ne 1. «CpaBHeHHe BU/JOB 110 MOP(H0/IOTHYeCKOMY KPUTEPUIO».

JlabopatopHasi pabora Ne 2. «OnucaHue TPUCTIOCOOIEHHOCTH OpraHu3Ma W eé
OTHOCHUTEJ/IbHOTO XapaKTepar.

Tema 2. Bo3HUKHOBeHHEe U pa3BUTHeE )XU3HU Ha 3emMJie.

[loHayuHble npefCTaBlIeHNs O 3apOXKAeHWH >XKM3HU. HayuHble TMIIoTe3bl BOSHUKHOBEHUS
JKU3HU Ha 3emsie: abuoreHe3 W TaHCIepMUsi. XUMHUUeCKash 3BOMIOLMSA. AOGUOTeHHBbI CUHTe3
OpraHMYeCKUX Bel]eCTB W3  HEOpPraHWYeCKHWX. OKCIepUMeHTaJbHOe  IOATBepKIeHue
XUMHUeCKol 3Bo/mouK. HauanbHble 3Tamnbl 6uonoruueckoit ssosmonuu. ['unore3a PHK-Mupa.
dopmrpoBaHre MeMOpaHHBIX CTPYKTYD U BO3HHUKHOBEHHE MPOTOK/IETKU. [lepBble KIeTKU U UX
3BOJIIOLIMS. POPMHUPOBaHME OCHOBHBIX IPYIII JKUBBIX OPraHHU3MOB.

Pa3Butrie >kM3HM Ha 3emsie 1O 53paM U TniepuosaM. Katapxeil. Apxelickasg W
rpoTtepo3oiickast 3pbl. [laneo3oiickass spa W €€ TMepHoAbl: KeMOPHWICKWM, OpJOBHKCKUM,
CUTYPUWCKHH, e BOHCKUM, KAMEHHOYT0JIbHBIM, TePMCKUM.

Me3030¥icKasi 3pa U eé 1epuo/ibl: TPUAaCOBbIN, FOPCKUI, Me/IOBOM.

KaitHo30liCKast 3pa U eé repuo/ibl: ajeoreHOBbIM, HeOreHOBbIM, aHTPOITOT€HOBBIN.

XapakTepucTHMKa K/lIMMaTa W reoJIoTMYecKuX MporeccoB. OCHOBHbIE 3Tambl 3BOJIIOLIMN
pPacTUTeIbHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U >XMBOTHBIX. [losiBneHue,
pacLBeT ¥ BEIMUPaHUe TPYMI )KUBbIX OPraHW3MOB.

CucremMa OpraHMYeCcKOro Myvpa Kak OTpakeHue 3BOJIOLMU. OCHOBHbIE CHCTeMaTUUeCcKue
TPYIIIbI OPraHU3MOB.

OBO/MIOLMA  YesioBeKa. AHTPOIOJIOTUA KakK Hayka. PasBuTue TIpefCTaB/ieHUN O
MPOMCXOXKAeHUU uesioBeKa. MeTo/ibl M3yueHus1 aHTporioreHe3a. CXozCTBa U pa3/inuMs yesioBeKa
1 )XKUBOTHBIX. CHCTeMaTUUeCKoe MOJI0’KEeHNe UeloBeKa.



OBwxymue cunbl (akTopbl) aHTporioreHesa. HaciefqcTBeHHasi W3MEHUMBOCTh U
ecTeCcTBeHHbIN 0TOOp. OOIIeCTBeHHBIN 00pa3 KU3HU, U3TOTOB/IEHUE OPYIUNA TPY/a, MBIILLIEHHUE,
peub.

OcHOBHbIE CTaJUM U BETBU 5BOJIIOL[MM UesiOBeKa: aBCTPA/JONUTeKH, YenoBeK yMe/biH,
YesnoBek mnpsMoxofsiivdid, YenoBeK HeaHAepTaibCkui, YenoBek pa3ymHbii. Haxopku
HCKOTIaeMbIX OCTAaTKOB, BpeMsl CYIIleCTBOBaHHUs, 00/1laCTb pacrpocTpaHeHusi, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 )KM3HH, OpPYAHSI.

Yenoseueckre pacbl. OCHOBHbIe OOJIBIIIME paChl: eBpoIeoHHas (eBpa3uiicKasi), HErpo-
aBcTpasoujiHasi  (SKBaTOpuasibHasi), MOHTO/OUHasE  (a3uaTCKO-aMepuKaHCKasi). YepThl
MPUCIIOCOO/IEHHOCTH  TIPeJICTaBUTE/Iel UesloBeYeCKMX pac K YCIOBUSIM  CYI[eCTBOBaHMS.
EnnHCTBO UenoBeueckux pac. Kputrka pacusma.

JemMoHcTpanuu:

[Toptpetsl: ®. Penu, JI. ITactep, A. W. Onapun, C. Musnep, I'. FOpuy, Y. [lapBuH.

Tabsuibl ¥ cxembl: «Bo3HUKHOBeHHe COTHEUHOW CUCTeMbl», «Pa3BUTHe OpraHWYecKoro
mupa», «PacTuTesibHast KjeTka», «KuBOoTHasi KieTka», «lIpokapuoThueckass KieTKa»,
«CoBpemMeHHasi CUCTeMa OpraHu4eckoro mMupa», «CpaBHeHHe aHAaTOMUUECKUX UepT CTPOeHHs
ye/ioBeKa U ueioBeKOOOpasHbIX 00e3bsiH», «OCHOBHbIEe MecCTa Ta/leOHTOIOTMUeCKHUX HaXO/0K
MpeIKOB COBPEMEHHOr0 4YejioBeKa», «/lpeBHeninve mwoau», «llpeBHue soau», «I[lepBbie
COBpeMeHHbIe JItou», «HeoBeueckue pachi».

Ob6opynoBanue: Myaspku — «[IpoucxoxaeHrde dYeroBeKa» (OHOCTBI  aBCTpaJIONKMTEKa,
MTUTEeKaHTPOTIa, HeaH/epTablia, KPOMaHbOHIIA), CJIETIKK W W300pa)keHUsi KaMeHHbBIX OpYIuid
1epBOOLITHOTO YesioBeKa (KaMHU-YoOITepsl, pybuna, ckpebsia), TeoXpoHoJioruueckasi Tabiuiia,
KoJu1eKLus «@0opMbl COXPAHHOCTU UCKOTIaeMbIX KUBOTHBIX M PaCTEHUI».

JIaGopaTopHble U MPaKTHYeCKHe paboThI:

[MpakTuueckast pabora Ne 1. «/3yueHre MCKOTaeMbIX OCTaTKOB PaCTeHUM W >KUBOTHBIX B
KOJITEKLIUSIX».

OKCKYpCUsi «IBOJIIOLIUSI OPraHUuecKoro Myupa Ha 3emse» (B eCTeCTBeHHO-Hay4YHbIM WU
KpaeBeluecKuii Mmys3eit).

Tema 3. Opranu3mMsl 4 OKpy’Kawluas cpeja.

OKonorusi Kak Hayka. 3afaud U pas3fiefbl S3KOJIOTMU. MeTozabl 3KOJ0rMuecKux
vccre0BaHui. DKO/IOTHYeCKOe MUPOBO33peHre COBPEMEHHOT0 UeioBeKa.

Cpeapl  oOMTAaHWsT ~ OpraHM3MOB:  BOJHAs,  Ha3eMHO-BO3/YIIHas,  IIOYBEHHas,
BHYTPUOpraHU3MeHHasl.

Okonoruueckre ¢aktopel. Knaccudukanuss sKosmornueckux (akTopoB: abHoTHUecKue,
OuoTHUeCKHe U aHTpOTIOreHHbIe. [IelicTBIe SKOIOTHUYeCKUX (PaKTOPOB Ha OPraHU3MBI.

AbuoTtuueckue  ¢akTOpbl:  CBeT, TeMmIiepaTypa, BI&XHOCTb. DoTonepruogu3M.
[MpucrniocobieHrst OPraHu3MOB K JIeMCTBHI0 abMOTUYeCKUX (haKTOPOB. Broornueckrie puTMBI.

buotnueckre ¢akTopel. Buabl OMOTUYECKHMX  B3aUMOJI€HCTBUIN:  KOHKYPEHLIS,
XUIHUUECTBO, CMMOMO03 U ero ¢opmel. [TapasuTusm, Koomeparys, MyTyaau3M, KOMMeHCaIU3M
(KBapTUPAHCTBO, HaxJeOHMUECTBO). AMeHCanM3M, HeWTpamm3M. 3HaueHWe OMOTHYeCKHX
B3aUMO/IeHCTBUM /IJIsl CyILleCTBOBAHHUSI OPraHW3MOB B MPUPOJHBIX CO0DI[eCTBaX.

JKonoruueckye XapakTepUCTUKU Tonynsiuu. OCHOBHbIe TOKa3aTeau MOMYJ/ISLUK:
YMC/IEHHOCTb, IUIOTHOCTh, POXJaeMOCTb, CMEpPTHOCTb, TPUPOCT, Murpauus. [IuHamuka
YKMCJIEHHOCTHU TOMYJISALIU U €€ perysiys.

JemMoHcTpanuu:

[Moptpetsi: A. I'ym6onbaT, K. @. Pynbe, 3. ['ekkerb.



Tabsmunpl U cxembl: KapTa «[IpupogHbie 30HBI 3eMn», «Cpeibl 00UTaHUS OPTaHU3MOBY,
«®Potonepuoausm», «llomynauuu», «3aKOHOMEPHOCTHM pOCTa UMC/IEHHOCTH IONYJIALIUU
nHby30puu-TYheTbKn», «ITuieBbie [ernm».

JlabopaTopHbIe H MPAKTHYeCKHe PadoThI:

JIabopaTopHast pabota Ne 3. «Mopdosiornueckue 0COO€HHOCTA PACTEHUM U3 pa3HbIX MECT
obuTaHUs».

JlabopaTopHast pabota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIeyCa.

IMpakTrueckast pabota Ne 2. «[ToACYET MJIOTHOCTH MOMY/ISILMIA Pa3HBIX BUZOB PaCTEHHII».

Tema 4. Coo011iecTBa M IK0/I0THYeCKHe CHCTEeMbI.

CoobmiectBo  opranusmMoB —  OuorjeHo3.  CTpykTypsl — OuorieHo3a:  BH/OBaf,
MPOCTpaHCTBeHHasi, Tpoduueckas (nuireBast). Bugbsi-romuHaHThl. CBsi3u B 6UOLEHO3e.

OKosiornyeckre CUCTeMbl (3Kocuctembl). [loHsATHe 00 3KocucTeMe U OHOTreorieHoO3e.
OYHKIMOHA/IbHbIE KOMIIOHEHTbI 3KOCHUCTEMBbI: TPOJYLIeHTbl, KOHCYMEHTbI, peZyL|eHTbL.
KpyroBopoT BelllecTB M MOTOK 5Heprud B 3KocucTteMe. Tpoduueckue (TNULLEBble) YPOBHU
sKocucTeMbl. [luimeBbie 1iermi W ceTd. OCHOBHBIE TIOKa3aTe/ld 3KOCHUCTEMBI: OWoMacca,
MPOAYKUMS. DKOJOTMUeCKWe TUPaMU/bL TPOAYKIMM, YHMCIeHHOCTH, Owomaccel. CBoO¥CTBa
5KOCUCTEM: yCTOMUYMBOCTh, CAaMOpery/isitys, pa3Butue. CyKLeccus.

[IpupoaHbIe SKOCUCTEMBL. JKOCHUCTEMBI 036D M peK. JKOCMCTeEMa XBOMHOIO WU
LIIMPOKOJIMCTBEHHOIO JIeca.

AHTpOTIOreHHble 3KOCHCTEMBI. ATPO3KOCHUCTEMBL. YPOO3KOCHCTEMBI. brosiornueckoe u
XO035HCTBEHHOE 3HaUeHHe arpo3KOCUCTeM U YPOOIKOCUCTEM.

BropasHoobpasure Kak (akTop ycToMuMBOCTH 3KocucTeM. CoxpaHeHHe OHO0/IOrHUecKoro
pa3Hoo0Opa3us Ha 3emiie.

Yuenne B. U. BepHazckoro o 6uocdepe. I'paHMIiIbl, COCTaB U CTPyKTypa Ouocdepsl.
JKuoe BemjectBo u ero ¢yHkiuu. OcobeHHocTH Onocdeprl Kak r100ambHOM 3KOCUCTEMBI.
IlnHamMHrUecKoe paBHOBecHe W oOpaTHasi CBsi3b B Orocdepe.

KpyroBopoTsl BellecTB ¥ OHOreOXMMHUYECKHe LWK/IbI 371eMeHTOB (yryiepoza, a3oTa).
30HamBHOCTH 6rocepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBo B 6rocdepe 3eMmn. AHTpPOIIOTeHHbIe u3MeHeHus B Ouocdepe. ['mobanbHbe
9K0JIOTHUeCcKre Mpo0ieMbl.

CocytiecTBoBaHHe TIPUPO/BI U uesioBeuecTBa. CoxpaHeHre O6Mopa3HO0Opa3ust Kak OCHOBa
ycroitunBocTH 6rocdepsl. OCHOBA pal[OHA/IBHOTO YIIPAB/IEHHS PUPOAHBIMU PeCypcamMu M UX
Hcrosb3oBaHue. [locTikeHus: OMOJIOTUM U OXpaHa MPUPO/bL.

JemMoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHagckuii.

Tabmuipl 1 cxeMbl: «[TuiteBble 1enu», «bUOIEHO3: COCTaB U CTPYKTypa», «IIpupoHbIe
coobmiectBa», «llemu mnMTaHUsA», «DKOJIOTMUECKass TMpaMuja», «buocdepa W uesoBeK»,
«JKOCUCTeMAa IIMPOKOJUCTBEHHOTO Jieca», «JKOCHCTeMa XBOWHOro Jeca», «buorieHo3
BOJj0éMa», «ArpoleH03», «lIpyMepHble aHTPOMOreHHble BO3/eMCTBUSI Ha TIPUPOAY»,
«BakHellie UCTOYHUKUA 3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOZA», «[louBa — BakHeHiIas
cocrabJisitoiijasi ouochepb», «DakTOPhI AeTrpafaiivuu MouB», «[lapHUKOBEIN 3 dekT», «DaKkTopbl
PaIM0AaKTUBHOTO 3arpsi3HeHus1 Onocdepw», «O61as cTpykTypa 6ruochepsi», «PactpocTpaHeHe
W3HU B GHochepe», «O30HOBLIM 3KpaH OHochepbi», «Kpyropopot yriaepoja B Guocdepe»,
«KpyroBopoT a3oTa B mpupojie».

Ob6opynoBaHue: MO/Ie/Tb-aMIINKaL[1s «TunuuHble OMOI[eHO3bI», repbapuii
«PacturenbHble  cooOlecTBa»,  Ko/uleKiuud — «buolleHo3»,  «BpeauTenu  BaKHEWIIMX



CeJIbCKOXO3STUCTBEHHBIX ~ KYJIbTYpP», TepbapuM ¥ KOJJIEKIIMA pAacTeHWH W >KUBOTHBIX,
TIpUHA/J/IeXKalle K pa3HbIM 3KOJI0rMUYeCKUM rpynnam ogHoro Buza, KpacHas kaura Poccuiickon
depnepanyiy, 1300pakeHUsI 0XpaHseMbIX BU/IOB paCTeHUN U )KMBOTHBIX.



INIAHNPYEMBIE PE3YJIbTATbBI OCBOEHHA ITPOI'PAMMEBI II0 BMOJIOI'MA HA
HFA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3SOBAHNIA

Cornacio ®I'OC COO, ycraHaBnMBarOTCS TpeOOBaHUs K pe3y/ibTaTaM OCBOEHUS
00y4JaroIMMHCS TIPOrpaMM CpeZiHero o011iero oOpa3oBaHUs: JIMYHOCTHBIM, MeTarpeIMeTHbIM U
rpe/MeTHBIM.

JINUHOCTHBIE PE3YJ/IbTATbBI

B CTpyKType JHMYHOCTHBIX pe3yJbTaTOB OCBOEHHUsSI MpeaMeTa «BHOMOTHs» BbIeeHbI
C/lefiylollie  COCTaBJISIIOLIMe:  OCO3HaHWe  O0yuaroIMMHUCS  POCCHUUCKOW  TpakJaHCKOU
HUJEHTUYHOCTH — TOTOBHOCTHM K CAMOPa3BUTHIO, CaMOCTOSITeJTBHOCTU W CaMOOTIpeZiesieHHO,
Ha/lMuvie MOTHMBAlIMM K OOYyYeHWr0 OWO/IOTHHM, Ile/IeHalpaB/eHHOe pa3BUTHE BHYTPEHHHUX
yOexxjeH!i IMUHOCTH Ha OCHOBe K/TFOUEeBBIX 1[eHHOCTeN M MCTOPUUeCKUX TPAJULIMM pa3BUTHS
OMO0/IOTUYeCKOTO 3HAHUs, TOTOBHOCTb U CIIOCOOHOCTh OOYyYarOIMXCs PYKOBOZCTBOBAaThCS B
CBOeH  [JeSTeIbHOCTH  IIeHHOCTHO-CMBIC/IOBBIMHA ~ YCTaHOBKAMM, TPUCYIIUMH  CUCTEME
Ouosiornueckoro o0pa3oBaHUs, Ha/JW4de 3KOJIOTUUECKOTO TPaBOCO3HaHUs, CIOCOOHOCTH
CTaBUTh TIeJTH U CTPOUTH >KU3HEHHbIE TI/IaHbI.

JINUHOCTHBIE pe3y/bTaThl OCBOEHUsI TpeaMeTa «BUOJIOTHSI» [JOCTUTAIOTCS B €UHCTBE
yueOHOM ¥ BOCITUTATeIbHOU /IeITe/TbHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCHUHACKUMU
COLMOKY/IbTYPHBIMH, UCTOPUYECKUMHU U JyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMU, TIPUHATHIMU B
oOIrlecTBe TIpaBU/IaMKM W HOPMaMHU TIOBEJI€HUS] M CIIOCOOCTBYIOT IpOLieCccaM CaMOTIO3HAHMS,
CaMOBOCITUTaHUS. W CaMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH TMO3WULUH JIMYHOCTH, MATPHUOTH3MA,
YBaO)KEHHsI K 3aKOHY M TIPABOIMOPS/IKY, U€JOBEKY TPyZla U CTapilieMy TOKOJEHHIO, B3aUMHOIO
yBaO)KEHHsI, OEpe)>KHOr0  OTHOLIEHWss K  KY/JIbTYDHOMY Hac/lAeJui0 W  TpaJMLUsaAM
MHOTOHAIMOHaBHOTr0 Hapoga Poccutickoit defepalii, IpyUpo/jie U OKpY»Katollleil cpejie.

JINYHOCTHBIE pe3y/bTaThl OCBOEHUs yueOHOro mpegmera «BHOIOrus» [JO/DKHBI OTPaXkaTh
TOTOBHOCTb U CIIOCOOHOCTb OOYUarOIIUXCSl PYKOBO/CTBOBAThCSI C(POPMUPOBAHHOW BHYTpeHHeM
MO3ULMeN JIMYHOCTH, CUCTEMOW IIeHHOCTHBIX OpHWEHTAl[dl, TIO3UTHUBHBIX BHYTPEHHUX
yOeXXeHUM, COOTBETCTBYIOI[UX TPAJWUIIMOHHBIM LIEHHOCTSIM POCCHMCKOTO  OOIlecTBa,
paciipeHre >KU3HEHHOTO OTbITa U OTbITa JeITeTbHOCTA B TIPOIiecCe pean3alidd OCHOBHBIX
HarpaB/IeHUH BOCITUTATeTbHOU ZIeSITe/TbHOCTH, B TOM UHC/IE B UaCTHU:

1) rpa)kJaHCKOr0 BOCITUTAHUA:

CchOPMHPOBAHHOCTb  T'DAKAAHCKOM TIO3ULMM  OOyYarommierocss Kak aKTUBHOTO W
OTBETCTBEHHOT'0 UjleHa POCCUICKOT0 00IIeCTBa;

OCO3HaHWe CBOUX KOHCTUTYLIMOHHBIX TIpaB U 00si3aHHOCTel, yBa)keHHe 3aKoHa U
MPaBOTIOPSI/IKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH JesITe/IbHOCTH TIPU CO3/JaHUM yUeOHBIX TTPOEKTOB,
peliieHNY yueOHBIX U TI03HAaBaTe/IbHBIX 3a/1ay, BLIMIOJTHEHUM OHMOIOTMUeCKUX YKCTIePUMEHTOB;

CnoCcOOHOCTh  OTpefieNiATh  COOCTBEHHYIO TIO3WIIMIO T10 OTHOIIEHUI0 K  SIBJIEHUSIM
COBPEMEHHOM YKM3HH U OOBSICHATD €€;

yMeHHe  YUuThIBaTh B CBOMX [IeHCTBUSIX HEOOXOJUMOCTb  KOHCTPYKTHBHOTO
B3aUMO/IEHICTBUS JIIO/IeH C Pa3HbIMU YOEXKIeHUsIMH, KY/IbTYPHBIMH 1EHHOCTSIMHM U COIUA/TbHBIM
T0JIO)KEHUEM;



TOTOBHOCTb K COTPY/IHMUECTBY B IIPOL[eCCé COBMECTHOTO BBITIOIHEHUSI Yy4yeOHbIX,
MO3HaBaTeNbHbIX W MCC/Ie[0BaTe/IbCKUX 3a/lay, YBa)XKUTEJIbHOTO OTHOLIEHWs K MHEHHIO
OTIOHEHTOB NPY 00CY)K/IeHUH CTTIOPHBIX BOIIPOCOB OHO/I0rYeCKOro COZlepKaHus;

TOTOBHOCTb K T'YMaHUTapHOU 1 BOJIOHTEPCKOM [1esiTe/IbHOCTH;

2) NaTPpUOTHUYECKOr0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTb POCCUMCKOM IPaXKAaHCKONM UAEHTUUHOCTH, MTaTPUOTU3MA, YBaKeHUsT K
CBOEMY HAapoZy, YyBCTBa OTBETCTBEHHOCTU TIepef; PoJuHOM, rOpJOCTH 3a CBOM Kpau, CBOIO
PojuHy, CBOI1 A13bIK U KYJIBTYPY, MPOLIJIOe U HACTOSILL{ee MHOTOHAL[MOHAIBHOT0 Hapoza Poccuuy;

LleHHOCTHOe OTHOLLeHWe K [PUPOJHOMY HacC/Ae[W0 M TNaMATHUKaM [PUPO/BbI,
JOCTIKeHUsIM PoccuM B HayKe, UCKYCCTBe, CIIOPTe, TEXHOJIOTUsIX, TPY/E;

CNocoOHOCTh  OLleHMBaTh BKJIAJ, POCCHMMCKUX YUEHBIX B CTAHOB/IEHWE W pa3BUTHE
Orosoryuy, MOHMMAaHUs 3HaueHuUs1 OMOJIOTMM B TIO3HAHWY 3aKOHOB TIPUPO/IbL, B KU3HU YesloBeKa 1
COBpEeMEeHHOT0 00I11eCTBa;

uzleliHast y6eK16HHOCTb, TOTOBHOCTh K C/Ty>KeHHIO U 3aiuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyn0y;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHMA:

OCO3HaHMe JYXOBHbIX LleHHOCTel POCCUICKOI0 Hapo/a;

c(hOpMHPOBAHHOCTb HPaBCTBEHHOI'O CO3HAHMsI, STUUECKOI0 TIOBeZIeHNS];

CTIOCOOHOCTh OLIeHMBATh CUTYALUIO0 W TIPUHUMATh OCO3HAHHbBIE PellleHHs], OPUEHTHPYSIChH
Ha MOpa/IbHO-HPaBCTBEHHbIe HOPMBI U L{eHHOCTH;

0CO3HaHHWe JTMYHOTO BKJIa/]a B TIOCTPOEHHE YCTOMUMBOTO OyyIIero;

OTBETCTBEHHOE OTHOIlIEHWe K CBOUM pPOJUTENsIM, CO3JAHHI0 CeMbUM Ha OCHOBE
OCO3HaHHOT'0 NPUHATHS LIEHHOCTeM CeMelHOM >KHM3HM B COOTBETCTBUM C TPaJULMSMU HapoZOB
Poccuu;

4) 3CTeTHYeCKOro BOCIIMTAHUS:

3CTeTUYeCKOe OTHOLLeHWe K MHUPY, BK/IFOUasl 3CTeTUKY ObITa, HAYUHOTO U TeXHUYECKOTO
TBOPUECTBA, CIIOPTAa, TPY/a, O0OIIeCTBEHHBIX OTHOLIEHU;

MOHMMaHHe SMOLMOHABHOT0 BO3/1eMCTBUSA )XKUBOU MPUPO/BI U €6 [JeHHOCTH;

TOTOBHOCTb K CAMOBBID&)KEHUIO B pasHbIX BUZAX HCKYCCTBA, CTpeMJIeHHe MPOSBIATh
KauecTBa TBOPUECKOM TMUHOCTH;

5) ¢usuueckoro BocnuTaHus, (OpPMHUPOBAHMA KYJbTYpPbl 3[A0POBbS H
IMOLMOHA/ILHOI0 0/1arono/IyYns:

MOHMMaHWe U peasiv3alusi 370poBoro U be3ormacHoro obpasa »KU3HU (340pOBOe MUTaHUe,
cob/tofleHre TUTMeHNYeCKUX TMpaBWl U HOpM, COalaHCHPOBAHHBIN PEXHUM 3aHSITHUN M OT/bIXa,
perysisipHasi (u3nUecKasi aKTMBHOCTb), Oepe)KHOTrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOILIeHUS K COOCTBEHHOMY (PH3MUeCKOMY U TICUXUYEeCKOMY 3/]0pOBBIO;

MOHMUMaHWe IIeHHOCTH TIpaBW/I WH/AWBU/YaJbHOTO M KOJUIEKTMBHOrO 0e30macHoro
TMOBe/IeHUsI B CUTYaLUsIX, YTPOXKAIOLLMX 3/J0POBbIO U JKW3HU JIH0/Iel;

OCO3HaHUe TOC/e/CTBUM W HEeNpUsTUsS BPeJHbIX NpUBbIUeK (yroTpeOeHUs ankoross,
HapKOTHKOB, KYpeHUsl);

6) Tpy/10BOr'0 BOCIIMTAHUS:

TOTOBHOCTb K TPYZY, OCO3HaHUE LIeHHOCTHU MacTepCTBa, TPYA0/00ue;

TOTOBHOCTb K aKTUBHOM /leATe/IbHOCTH TeXHOJIOTMYeCKOM U COLIMaIbHOM HarpaB/ieHHOCTH,
CNocoOHOCTh ~ MHULMMPOBATh, TIJIAHUPOBATb M CAMOCTOSITEJIbHO — BBITIOJIHATH — TaKyro
JlesiTe/IbHOCTb;



VMHTepeC K pa3/MuHbIM cdepaM MpodecCHOoHaNbHON AesiTe/IbHOCTH, YMeHWe COBepllaTh
0CO3HaHHBIN BEIOOP OyAyILel mpodeccun 1 peaM30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TUIaHbI;

TOTOBHOCTb M CIOCOOHOCTh K 0Opa30BaHHIO M caM000pa30BaHUIO Ha MPOTSHKEHWH BCei
JKU3HUY;

7) 3K0/I0TUYeCKOro BOCIIUTAHHA:

9KOJIOTUUeCKH 1iesilecoo0pa3Hoe OTHOLLeHWe K TIPHUpo/ie KaK UCTOYHUKY JKU3HU Ha 3emrle,
OCHOBe eé CyIlleCTBOBaHUS;

TIOBBIIIIEHHE YPOBHSI 3KOJIOTMUECKOW KY/IbTYphbl: TpHOOpeTeHHe OIbITa IJIAHWPOBAHUS
MOCTYINKOB U OLEHKW UX BO3MOXXHBIX [TOC/e/ICTBUM /IJ11 OKPY>Katolllel cpe/ibl;

0CO3HaHHMe T7100a/TbHOTO XapaKTepa 3K0JI0rnYecKux mpobieM U MyTel UX pelleHus;

CTIOCOOHOCTh MCTIO/h30BaTh MprHobpeTaeMble MPY U3yUeHUH OMOIOTUM 3HAHUS U YMEHUS
MpU pellleHWy Mpo06sieM, CBS3aHHBIX C paljdOHa/bHBIM TIPUPOAOIIO/b30BaHHEM (CoO0eHe
TpaBWI TIOBe/leHHs] B TIPUPO/ie, HaTlpaB/IeHHBIX HAa COXPAaHeHWe DaBHOBeCHS B JKOCHUCTEMax,
OXpaHy BUIOB, 9KocucTeM, brocdepsi);

aKTUBHOe HerpusiTUe [eWCTBUM, MPUHOCALIMX BpeJ OKPY)Karoller TPUPOJHOM cpeJe,
yMeHHe TPOTHO3UPOBaTh HeO/IaronpUsITHbIE SKOJIOTHUYECKUEe TIOCTeCTBUS TPeJIPUHUMAeMbIX
JIeICTBUM U MpeJoTBpalllaTh UX;

HajMuve pa3BUTOrO SKOJOTMUECKOTO MBbIIIeHUS], 3KOJIOTUUECKOM KY/bTYpPbl, OIbITA
JlessTeTbHOCTH ~ 9KOJIOTUYECKOM  HampaB/eHHOCTH, YMEeHUSI pPYKOBOJCTBOBATbCSI UMH B
ro3HaBaTe/bHOM, KOMMYHUKAaTUBHOM W COLMAanbHOM TMpAaKTHMKe, TOTOBHOCTU K Y4YacTHIO B
MPaKTUYeCKOH /1esTe/IbHOCTH 9KOJI0rMYeCcKOl HarpaB/ieHHOCTH;

8) 1eHHOCTH HAYYHOr0 MO3HAHMA:

c(hOpMHUPOBAaHHOCTbL ~MHUPOBO33D€HHSl, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
pa3BUTUs HAyKW ¢ OOIIeCTBEHHOW TPAKTHUKW, OCHOBAaHHOTO Ha /uajiore KY/bTyp,
CrocoOCTBYIOIIEr0 0CO3HAHUIO CBOETO MeCTa B TOJIMKY/IbTYPHOM MHDE;

COBepIIIeHCTBOBaHWE S13bIKOBOM U UMTaTe/IbCKOW KY/IbTYPhI Kak CpeZiCTBa B3auMO/1eHCTBUS
MeXK1y JIF0/IbMU Y TI03HaHUSI MUPa;

MOHMMaHWe CrielUPUKY OMONIOTMM KaK HayKW, OCO3HaHUs eé posid B (OPMHPOBAHUU
PaLMOHAIFHOTO HAyYHOTO MBILUIEHUS, CO3/IaHMH 1[e/IOCTHOTO TIPeZCTaB/IeHHsI 00 OKpY KarolieM
MUpe KaK O €eJUHCTBe T[IPUPOJbl, UYe/oBeKa M OOIeCTBa, B T[I03HAHWU TPUPOJHBIX
3aKOHOMEPHOCTe! U pellieHnH Tpob/ieM coXpaHeHUs! PUPOJHOTO PABHOBECHST;

yOeKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH /IJIsi COBPEMEHHOM IMBUIM3aLu: obecrieueHust
HOBOT'O YPOBHSI Pa3BUTHSI MeAWLIUHBI, CO37laHHe TePCTIIeKTUBHBIX OMOTEXHOJIOTHM, CTIOCOOHBIX
peliaTh pecypCHble MPoOeMbl Pa3BUTHSI Ue/IOBEUeCTBa, MOMCKA IMyTel BBIXOZA W3 T7106aTbHbBIX
9KOJIOTUYeCKUX 1pobsieM 1 obecrieueHus repexo/ia K yCTOWYMBOMY Pa3BUTHIO, PALIMOHAIEHOMY
WCIT10/Ib30BaHKIO NIPUPO/IHBIX PECYPCOB U ()OPMHPOBaHHIO HOBBIX CTaHapTOB XKU3HY;

3aMHTEepPeCOBAHHOCTh B TIOTYYeHUH OMO/IOTMYeCKUX 3HAHWM B LIe/ISIX TIOBBIIIEHUS 001ei
KYy/lbTYPbl, €CTeCTBEHHO-HayUHOW TPAMOTHOCTH, KaK COCTaBHOW YacTd (yHKIMOHATLHOU
IPaMOTHOCTH 00yUaroIuxcsi, GOpMHUPYEMOM MPH U3yUeHHUU OHUOIOTUM;

MOHUMaHUe CYIIHOCTU MeTO/IOB TI03HAHUS, MCIIOb3yeMbIX B eCTeCTBEHHbIX HayKax,
CrocoOHOCTH UCTO/b30BaTh T0/iyyaeMble 3HaHUS /il aHaiv3a W OObsCHeHUs SIBIEeHUM
OKpY’KaloIllero Mupa M TIPOUCXOZSIIMX B HEM W3MeHeHHH, yMeHHWe [enaTb 0OOCHOBaHHbBIE
3aK/IIQUEHHSI Ha OCHOBe HAyuyHbIX (DaKTOB M HMEIOLIUXCS [aHHBIX C Le/bl0 TOTyYeHuUs
JIOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTh CAMOCTOSITE/TBHO HCTIOB30BaTh OWOJIOTHYEeCKWe 3HAHUS [Jis  pelleHust
1po0JieM B peasibHbIX KU3HEHHBIX CUTYalUsX;



OCO3HaHWe I|eHHOCTH HAay4YHOW [esITeIbHOCTH, TOTOBHOCTb OCYIIeCTB/ISITH MPOEKTHYI0 U
MCCJIe/IOBaTe/bCKYIO [1esITe/TbHOCTh UHAWBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HeIpepbIBHOMY 00pa30BaHHI0 M caM000pa3oBaHHIO, K
aKTUBHOMY TIIOJTyU€HUIO HOBBIX 3HAHWN 10 OWOMOrMM B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPeOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertarnpeiMeTHbIe pe3y/bTaThl OCBOEHHs yueOHOro Tipeamera «BHOMOTHsI» BK/IHOUAIOT:
3HaUMMble /i1 ()OPMUPOBAaHUS MHPOBO33DEHHS] OOYYaIOIMXCS  MEXAUCIUITMHAPHbIE
(MexxnpeiMeTHBIE) OOLI[eHayUHbIe TIOHSITHS, OTPaXKarollie 11eJI0CTHOCTh HayYHOUM KapTHHBI MUpa
U crietddrKy MeTO/I0B M03HaHWsl, UCII0/Ib3yeMbIX B eCTeCTBEeHHbIX HayKax (BelecTBO, SHepPrus,
sIB/ieHWe, TIPOLlecC, CUCTeMa, HayuHbIM ¢akKT, TPUHLUI, TUTOTe3a, 3aKOHOMEpPHOCTh, 3aKOH,
Teopwisi, UCC/ieloBaHWe, HAOMO/[eHre, U3MepeHre, dKCTIEPUMEHT W APYruX), YHUBepCa/lbHbIe
yueOHbIe JeicTBUsA (TIO3HABaTe/bHble, KOMMYHUKAaTHUBHbBIE, PETY/ISATUBHBIE), 00ecrieunBaroIiye
¢dopmupoBaHue (YHKIIMOHA/TBHONW I'DaMOTHOCTH W COLMAJIbHOM KOMITETeHL[UH 00YyJaroluxcs,
CTIOCOOHOCTh oOyyarouuxcst WCII0/1b30BaTh OCBOEHHbIe MeXXIUCLIUTITMHAPHbIE,
MHUDPOBO33pDEHUECKHe 3HaHWs W YHUBepcajbHble yueOHbIe [eWCTBUS B TI03HABATEbHOW U
CoLMa/IbHOM TIPAKTHKe.

MertarnpeMeTHbIe pe3yabTaThl OCBOEHHUS MPOrpPaMMbI cpefHero obiiero obpa3oBaHUs
JIO/DKHBI OTpaXkaTh:

OBJ/1a/ileHHe YHUBEPCa/IbHBIMH Y4eOHBIMH M03HaBaTe/IbHBIMU IeHCTBUAMU:

1) 0a3oBbIe JTorMYeCcKHe AEHCTBUS:

camoCTosATe/IbHO (OPMY/IMPOBaTh M aKTya/lu3WpoOBaTh TpobsiemMy, paccMaTpvBaTh eé
BCECTOPOHHE;

WCIIO/b30BaTh TIPU OCBOEHHWU 3HAHWM TMPUEMBI JIOTUUECKOTO0 MBbIIUIeHUs (aHanu3a,
CUHTe3a, CpaBHeHUs, Kraccudukaiuu, o0000IIeHus1), pacKpbiBaTb CMBIC/T OMOIOTHUYeCKUX
TOHATUM (BBIZE/SITh UX XapaKTepHble MPHU3HAKK, YCTAaHAB/IMBATh CBSI3U C APYTMMU MOHIATUSMU);

onpejie/isiTh LieJIM JeATeTbHOCTH, 3aJiaBasg TMapaMeTpbl U KPUTEPUU UX [JOCTHXKeHUS,
COOTHOCHUTB pe3y/IbTaThl 1eATe/TbHOCTH C IOCTaBIeHHbIMU LIe/ISIMU;

HCTIOb30BaTh OHOJIOTHUeCKHe TIOHATUS AJIsi OO0bsCHeHWs (DaKTOB U SIBJIEHWUM JKUBOMN
TIPUPOJbI;

CTPOUTh JIOTUYeCKUe pacCyXAeHus (MHAYKTUBHblE, [eJyKTUBHbIe, T0 aHaJIOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH U TIPOTHUBOpPEUMsi B pacCMaTpHBaeMbIX SIBJIEHUSIX, (POPMYIUPOBaATh
BBIBO/IbI U 3aK/TFOUEHUSI;

TPUMEHSITb CXeMHO-MO/le/lbHble CpeJCTBa [/Is1 Mpe/CTaB/eHusl CyllleCTBeHHbIX CBsi3el U
OTHOIIIEHWH B WU3y4aeMbIX OMOJIOTUYECKMX OOBEKTaX, a TakKKe MPOTHBOPEUMI Pa3HOrO poja,
BbISIBJIEHHBIX B Pa3/IMUHbIX MH(OPMALMOHHBIX UCTOUHHKAX;

pa3pabaTbIBaTh IJIaH PelieHus Po0JieMbl C YUETOM aHaIM3a UMERIUXCS MaTepUaTbHbBIX
Y HeMaTepHa/bHbIX PeCypCOB;

BHOCUTb KOPPEKTHBbI B [esiITeNIbHOCThb, OLIEHWBaTh COOTBETCTBHE De3y/IbTaTOB Le/IsM,
OLIeHMBAaTb PUCKU TOC/Ie/ICTBUM J1eSITeIbHOCTH;

KOODJWHUPOBaTh M BBITIOJIHATE PAbOTy B YCAOBUSIX peasibHOTO, BUPTYaJbHOTO W
KOMOWHUPOBAaHHOTO B3aUMO/IeNCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHHUE TIPU PellleHUH )KU3HEeHHBIX MPo0/ieM.

2) 6a3oBbIe HCC/Iei0BaTeIbCKHE JIeHCTBHSA:



B/Ia/IeTh HaBbIKAMU yueOHO-MCC/IeIoBaTe/IbCKOW U TIPOEKTHOM /leATeTbHOCTH, HaBbIKAMU
paspeliieHyst MpodsieM, CrocOOHOCTBIO U TOTOBHOCThIO K CAMOCTOSITE/ILHOMY TIOUCKY METO/IOB
pelLleHUs TTPaKTUYeCKUX 3a/iay, MPUMeHeHUI0 Pa3/IMYHbIX METOZ0B TI03HAHUS;

WCTIONb30BaTh pa3/MuHble BUbI AESTeTbHOCTU TI0 TOJIYUeHWI0 HOBOTO 3HAHUS, €ro
WHTeprpeTaruy, npeoOpa30BaHUI0 M MPUMEHEHHIO B YUeOHBIX CUTYalUsiX, B TOM UHC/Ie TIpU
CO3laHUY yUeOHBIX U COLIMAILHBIX MPOEKTOB;

(hopMHUPOBATh HAYUHBINA TUIT MBIIIJIEHNs, BIaJieTh HAYYHOW TePMUHOJIOTHEN, K/TFOUeBbIMU
TIOHATHUSIMH U METOZIAMU;

CTaBUTh U (OPMY/IHMpOBaTH COOCTBEHHbIe 3ajjaud B 00pa30BaTe/bHOW [esTeTbHOCTH U
JKU3HEHHBIX CUTYalUsIX;

BBISIB/IATh TPUUMHHO-C/IEZICTBEHHBbIE CBSI3M M aKTyaJIM3UpPOBATh 3a7iauy, BbIJBUTATh
TUMOTe3y e€ pellleHWs, HaXOAWUTb AapryMeHThl [Jis J0Ka3aTelbCTBa CBOUX YTBEpPXKEHHH,
3a/IaBaTh TlapaMeTPbl U KPUTEPUU PeIIeHus;

aHa/lM3MpOBaTh TI0/lydeHHble B XOZe peLleHUs 3aJaud pe3y/bTaTbl, KPUTUUECKU
OLIEHUBATh UX JIOCTOBEPHOCTb, TIPOTHO3UPOBATh U3MEHEeHHe B HOBBIX YC/IOBUSIX;

JlaBaTh OIIEHKY HOBBIM CUTYaLUsIM, OL[eHMUBATb TIPUOOPETEHHBIH OIIBIT;

OCYILLeCTBJISITh Lie/ieHaripaB/ieHHbIN TOUCK TepeHoca CpeACTB U CIOCOOOB [JeMCTBUSI B
rpoecCrOHaNbHYIO Cpeay;

yMeTb TIepEHOCUTh 3HAaHMS B TIO3HABAaTeJbHYID U  TIPAKTUYeCcKylo objactu
JKU3He lesATeTbHOCTH;

yMeTh MHTETPUPOBATh 3HaHUS M3 Pa3HBIX MPeIMEeTHBIX 00/1acTel;

BBI[BUraTb HOBbIE W/, TIpeJjiaraTb OpPUTHMHA/IbHbIE TIOAXOAbI M PELIeHHs], CTaBUTh
npobJieMbl U 3a/jauH, JOMyCKaoIIKe aJibTepHATUBHBIE PelleHusl.

3) padoTa c uHdopmalueii:

OpPHEHTUPOBAThCS B Pa3/IMUHbIX MCTOUYHMKAX HMHGMOpMaluu (TeKcTe yueOHOro mocobus,
Hay4YHO-TIOMY/ISIPHOW JUTepaType, OUO/IOrHUYeCKUX C/I0BapsiX M CMPAaBOUHMKAX, KOMITbIOTEPHBIX
0a3ax gmaHHBIX, B VIHTepHeTe), aHA/JWU3UPOBaThb HMH(OPMAI[UIO Pa3/UYHBIX BUJOB W GoOpM
ripe/JiCTaB/IeHUs], KPUTHUYECKU OLIeHUBaTh €& J0CTOBEPHOCTb U HETIPOTUBOPEUUBOCTE;

(dbopMyMpoBaTh 3ampochkl W TMPUMEHSATh pa3/MuHble METOABI TPH TOMCKe W O0TOope
Ouosiornueckoi uHhopMaru, HeoOX0JUMOH [I7Is BBLITIOTHEHUS yueOHbBIX 3a/1ay;

npuobpeTaTb OMBIT WCIO/B30BaHUS MH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEeXHOJIOTHH,
COBEepIIIeHCTBOBATh KY/IbTYPY aKTUBHOTO UCIIO/Ib30BaHUS Pa3/InUHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITE/IbHO BBIOMpATh OMTUMa/IbHYIO (OpMYy TpeZCTaB/ieHHss OuooruuecKom
vHpopmaluu (cxembl, rpadyKy, AUarpamMMbl, TabJTULIBI, PUCYHKH U IpyToe);

WCTO/Ib30BaTh HAy4HBIA $I3bIK B KaueCTBe CpeACTBa MpU pabore ¢ OHOIOrMYeCKOH
vHopMaleli: TPUMeHATh XUMUUYeckKue, QU3nueckde M MaTeMaTUuecKue 3HaKu U CUMBOJIBI,
dbopmynbl, abbpeBuaTypy, HOMEHK/IATypy, WCII0/b30BaTh W TpeoOpa30BbIBaTh 3HAKOBO-
CUMBOJIMUECKHe CPeZiCTBa HarJIsI[HOCTH;

B/IaJleTh HaBbIKAMM pacro3HaBaHWs U 3aluThl HH(OpMaLW, HWH(POPMALIMOHHOMN
0e301acHOCTU JTMYHOCTH.

OB/1ajleHle YHUBEPCA/TbHBIMH KOMMYHHKATHUBHBIMM JIeHiCTBUSAMMU

1) o0menme:

OCYIIIeCTBJISITh KOMMYHUKALIMKA BO BCeX cdepax >KU3HU, aKTUBHO y4acTBOBaTh B JjUajsiore
WM JUCKYCCUU TIO CYILEeCTBY 0OCyK7aeMou TeMbl (yMeHHe 3ajilaBaTh BOIPOCHI, BbICKA3bIBaTh
CYXK/IeHUs] OTHOCHTEJIbHO BBITIOJTHEHHWSI TIpejjlaraeMoi 3aflau, YYWThIBaTh WHTEpPechl U
COTJIaCOBAHHOCTH TO3UIMI IPYTUX YUaCTHUKOB /IMajiora Wid AUCKYCCHN);



pacrio3HaBaTb HeBepOa/bHbIEe Cpe/iCTBa OOILeHMs], TMOHMMAThb 3HAauYeHHe COL[HUaIbHBIX
3HAKOB, MPEJANOChUIOK BOSHUKHOBEHUS] KOH(IMKTHBIX CUTYal[|i, yMeTb CMAruaTh KOH(IUKTHI U
BeCTHU T1eperoBopkl;

BaJieTh pas3/MUHbIMU CriocobaMu 0OILeHHsI ¥ B3aUMOJENCTBUs, NTOHUMATh HaMepeHUs
IPYTUX JIIOZel, TIPOSIBIATh YBa)KUTeTbHOe OTHOLIeHHe K cobeceJHUKY U B KOPPeKTHOH (opme
(hopMyMpoBaTh CBOM BO3pakeHHs;

Pa3BEéPHYTO M JIOTMYHO M3/1araTh CBOI0 TOYKY 3PEHHSI C MCII0/b30BaHHEM SI3bIKOBBIX
CpeJCTB.

2) coBMecTHasl /1eATe/IbHOCTb:

MOHUMAaTh ¥ UCIO/Ib30BaTh MPerMYIlecTBa KOMaHJHOW U MHAUBUYaIbHON paboThl TIpU
pelieHUH OUOMOTHYecKol npobsieMbl, 060CHOBLIBAaTb HEOOXOAUMOCTb TIPUMEHEHHsT TPYIITIOBbIX
(hopM B3aUMOJIEMCTBUS MPU pellieHuH yueOHOM 3a1aum;

BbIOMpAaTh TEMAaTHKy W MeTOJbl COBMECTHBIX [I€MCTBUI C y4éTOM OOIIMX WHTEpecoB U
BO3MO)KHOCTEH Ka)k[J0ro usieHa KOJIeKTHBa;

NPYHUMaTh Ie/I1 COBMECTHOM [esITeNbHOCTH, OPraHM30BbIBAaTH W KOOP/WHHUPOBAThH
JIleMCTBUsL 10 €€ [JOCTV)KeHHIO: COCTaB/ATh IIaH JeWCTBUM, pacripefiesiiTb POMA C YyUETOM
MHEHUM y4aCTHHUKOB, 00CYy)K/jaTh pe3y/ibTaTbl COBMECTHOW paboThl;

OL|eHMBaTh KaueCTBO CBOETO BK/Ia/la U KaK/IOT0 yYaCTHHKA KOMaH/bl B OO pe3y/bTaT
110 pa3pabOTaHHBIM KPUTEPHSIM;

npeZijlaraTb HOBblE TIPOEKTHI, OLIEHMBATh WZeH C TO3ULIMM HOBU3HbI, OPUTMHATBHOCTH,
MPaKTUYeCKOlM 3HaUMMOCTH;

OCYLL[ECTB/ISITh TIO3UTHBHOE CTpaTeruueckoe TIOBeZileHWe B Ppa3/IMUHBIX CUTyaLUsX,
TIPOSIB/ISITH TBOPUYECTBO U BOOOpa)keHHe, ObITh MHULIMATUBHBIM.

OBJ/1a/ieHNe YHUBEPCa/IbHbIMH Pery/JIATUBHBIMM /IefiCTBUSIMH

1) camoopranu3zanus:

WCII0/Ib30BaTh OMO/IOrMUecKre 3HAHUS /sl BbIABJeHUs TpoOneM W MX pelleHus B
JKU3HEHHBIX U yueOHBIX CUTYaLUsIX;

BbIOMpaTh Ha OCHOBe OMOJIOrMYeCKHX 3HAHUM 1ie/ieBble M CMbIC/IOBbIe YCTAaHOBKM B CBOMX
JeMCTBUSIX M TOCTYINKAaX 10 OTHOIIEHWIO K JKMBOM INPUPOZE, CBOEMY 3Z0POBBIO U 37J0POBBIO
OKpY’KaloIluX;

CaMOCTOSITE/IbHO OCYILeCTB/ISITh T03HABATeIbHYIO JesTelbHOCTb, BBISB/ISATH MPOO/IEeMBl,
CTaBUTh W (OPMY/NIHMpOBaTb COOCTBEHHBbIe 3a7auyd B 00pa3oBaTeNbHOU [IeATeTBHOCTH U
JKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITe/IbHO COCTaB/ISATh T/IaH PelleHus Po0sieMbl C YUETOM UMEIOLIUXCS PeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEH 1 TIpe/[TIOUYTeHH;

[laBaTh OL|eHKY HOBbIM CUTYaLUsIM;

pacIIMpsATh paMKH yueOHOT0 MpejMeTa Ha OCHOBE JIMYHBIX MPe/II0YTeHNH;

JlesiaTb 0CO3HaHHBIM BBIOOD, apryMeHTUPOBAThb ero, OpaTh OTBETCTBEHHOCTh 3a PeIIeHHE;

OL|eHUBaTh NIPUOOPETEHHbIH OIIbIT;

croco6cTBOBaTh (POPMUPOBAHKIO U TIPOSIBJIEHUIO IIMPOKOW SPYAMLIMHM B Pa3HbIX 00/1acTsIx
3HaHWM, TTOCTOSIHHO TOBBIILIATH CBOM 00pa3oBaTe/bHbIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPO/JIb:

[laBaTb OLIEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBbI B JleATelbHOCTb, OL|eHUBaTh
COOTBETCTBHE Pe3y/IbTaToB L{eJIsIM;



BJIaJleTh HaBbIKaMU TI03HaBaTe/IbHOW pedieKCHH KaK 0CO3HaHMS COBepIllaeMbIX JeMCTBUI
Y MBICJIUTE/IbHBIX MPOLIeCCOB, WX pPe3yIbTaTOB U OCHOBAHWM, UCII0/Ib30BATh MPUEMBI pedieKCrun
IS OLIeHKU CUTYalliH, BIOOpa BEPHOTO pellleHus;

yMeTh OL|eHMBAaTh PUCKU ¥ CBOEBPEMEHHO TIPUHUMATD PeIlleHHs TI0 UX CHIKEHHIO;

MPUHUMATh MOTUBBI M apT'yMEHThI APYTUX TIPU aHa/IU3e pe3y/ibTaToB /lesaTebHOCTH;

3) npuHATHE Ce0s U APYrUX:

MIPUHUMATD Ce0sl, TTOHUMasi CBOM HeZIOCTaTK! U JJOCTOUHCTRA;

MPUHUMATh MOTUBBI M apT'yMEeHThI APYTUX TIPU aHa/Iu3e pe3y/ibTaToB JleAaTeTbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBo APYruX Ha OMMOKY;

pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MHP C TTO3ULMU APYroro YejoBeka.

INPEJMETHBIE PE3YJ/IbTATDBI

[TpeameTHBIE pe3ysbTaThl 0CcBOeHus1 TiporpaMMbl COO 1o 6uonoruy Ha 6a30BOM ypOBHe
BKJTIOUAIOT crieruduueckye A1 yueOHoro rpegmeTa «BUoorvs» HayuyHble 3HAHUS, YMEHUS U
crocoObl  eMCTBUN TI0 OCBOEHWIO, WHTepIipeTaliMd W TipeoOpa30BaHUIO 3HaHWMA, BU/bI
JIesiTeJIbHOCTH TIO TIOJTyUeHWI0 HOBOTO 3HaHUWSI M MPUMEHEHWI0 3HAaHWM B Pa3/MYHBbIX yueOHbIX
CUTyallUsIX, a TaKKe B peajlbHbIX >KU3HEHHBIX CUTYal[UsX, CBSI3aHHBIX C Ouosorueir. B
rporpamMme TpeJMeTHbIe pe3yJ/ibTaThl MPeCTaB/eHbl 110 rojjlaM 00yueHus!.

[lpegmeTHBIe pe3ynabTaThl OCBOeHHUs yueOHoro rmipeameta «buonorus» 6 10 Kaacce
JOJKHBI OTpakaTh:

chOpMHPOBAHHOCTb 3HAHWM O MecTe W pOJIM OMOJOTMM B CUCTeMe HAayuyHOro 3HaHUS
eCTeCcTBeHHbIX HayK, B (h)OpPMUPOBAaHUU COBPEMEHHOU eCTeCTBeHHO-HAayuHOW KapTHHBI MUpa U
HayyHOT'0 MHUDPOBO33pPeHHSsI, O BKJ/IaJle POCCUMCKUX U 3apy0eXXHbIX yUEHBIX-OMOIOTOB B pa3BUTHE
Ouosioruu, GyHKIMOHAIBHON rPAMOTHOCTH YeJIOBeKa ZIJisl PellleHHs] )KU3HeHHbBIX 3a/]ay;

yMeHHe pacKpbIBaTh CO/lep>KaHHe OMOIOrMYecKMX TEPMHHOB M TOHSTHHN: >KU3Hb, KJIETKa,
opraHusM, Metabomusm (oOMeH BelljeCTB M IIpeBpallleHWe JHEpPruu), ToMeocTa3s
(camoperynsiusi), ypOBHeBasi OpraHM3alUs  JKMBBIX  CHCTEM, CAMOBOCIIPOM3BejleHHe
(penpoaykuusi), HaC/ie[[CTBEHHOCTb, U3MEHUMBOCTb, POCT U Pa3BUTHE;

yMeHue u3/araTb OuosiorMueckyde TeopuH (K/IeTOYHas, XPOMOCOMHasl, MYyTallMOHHas,
L[eHTpa/IbHasi JIoTMa MOJIeKY/IspHOUW Ouosnoruu), 3akoHbl (I. Menpens, T. Moprana, H. 1.
BaBusioBa) 1 yueHust (0 [JeHTpaxX MHOT0o0Opa3us U TIPOMCXOXKAEeHUS Ky/IbTYPHBIX pacTenuii H. U.
BaBusoBa), orpeziensiTh IPaHULbl UX IPUMEHUMOCTH K KUBbIM CUCTEMaM;

yMeHHe B/a/IeTh METOJJaMM HAy4YHOTO TIO3HAHHUSI B OMOJIOTHUU: HAOJIO/IeHre W OTMUCAHNe
JKUBBIX CHCTeM, TIpPOLIeCCOB U SIBJIeHHM, OpraHu3alus W TpoBejileHHe OHOI0rMueckoro
5KCIIepYMEeHTa, BbIJIB)KEHWe TUIOTe3bl, BbIBJIEHUE 3aBUCUMOCTH MeXJYy WCCIeyeMbIMU
Be/IMUMHAMHU, OOBSCHEHHWE TIOJYUeHHBIX Pe3y/bTaTOB, HWCIO/b30BaHHBIX HAyUYHBIX TIOHSATHH,
TeOpUH U 3aKOHOB, YMEHHe JieJlaTh BbIBO/bl HA OCHOBAaHUM MOTYYeHHBIX Pe3y/bTaTOB;

yMeHUe BbIJe/SATh CYLeCTBeHHble NMPU3HAKM BUPYCOB, KJIETOK MPOKAPHUOT U 3YKapHOT,
O/THOK/IETOUHBIX U MHOTOKJ/IETOUHBIX OPraHU3MOB, 0COOEHHOCTH TPOI[eCCOB: 0OMeHa BeIIeCcTB U
ripeBpallleHusi SHepPruu B KieTKe, OTOCHHTe3a, TUIAaCTUYeCKOro W SHepreThyeckoro obmeHa,
XeMOCHHTe3a, MUT03a, Meilo3a, OIJIOJO0TBOPEHUs], Pa3MHOXXEeHUs, UHAUBUYATbHOTO pPa3BUTHS
opraHu3ma (OHTOTeHe3);

yMeHHe TIPUMEHSIThb MOoJTydYeHHble 3HaHUs [Jisi 00BbsiCHeHUs OHMO0/IOrHUecKrX MpOLeCCOB U
SIBJIEHUH, /1151 IPUHATHS TIPAKTUYECKUX PEeIIeHUH B TIOBCEHEBHOM YKU3HM C 11810 00ecrieueHust
0e30macHOCTA CBOEro 37[0pPOBbSi M 3[J0POBbsi OKDY’KAlOIIUX JItOJel, CoOJitofieHrss HOpM



rPaMOTHOTO TIOBeJIeHUs] B OKPY)KAIOIel TPUPOJHOU CpeJie, TIOHMMaHWe HeoOX0JUMOCTH
WCII0/Ib30BAHUS [TOCTVDKEHUN COBpeMeHHOW OWOojiorud ¥ OMOTeXHOJIOTHIA /IS PalMOHa/TBHOTO
MIPUPO/I0II0/Ib30BaHuSsI;

yMeHHe pelllaTh 3JeMeHTapHble TeHeTUYeCKWe 3aZlaud Ha MOHO- U JAUTHOpHHOe
CKpellvBaHUe, CLeTVIeHHOe Hacjle[jJoBaHWe, COCTaB/IATh CXeMbl MOHOTHOPUIHOTO CKpEIIMBaHUs
JUTs TIpeJiCKa3aHusi Hac/le[j0BaHuUs IPU3HAKOB Y OPraHW3MOB;

yMeHHe BBITIOJHATh J1abopaTopHble W MpaKTHUeCKHue paboThl, COO/MOaTh TMpaBWIa MpPU
pabote ¢ yueOHBIM U 7abopaTOpHLIM 000pYZI0BaHUEM;

yMeHHe KDUTUYEeCKH OLIeHMBaTb W WHTEPNpeTHpoBaTh HUH(GOpPMAIMI0 OMOIOrUYeCcKoro
COJlep>KaHusl, BKJIIOUAIOLYI0 TICeBJOHayuHble 3HAHWS M3 pa3/IMUHBbIX HWCTOUHUKOB (CpejCTBa
MaccoBoM MHGOpMaLUM, HayYHO-TIOMY/ISIPHbIe MaTepyarbl), STUUeCKHe acrieKTbl COBPeMeHHbIX
WCC/IeJOBaHUM B OMO/IOTHH, MeJULIMHE, OMOTeXHOJIOTUH;

yMeHHe CO3[aBaTh COOCTBEHHbIe TIMCbMEHHble U YCTHble Co0o00ieHusi, 060061mas
Ouosiornueckyro MH(OpPMALMI0 W3 HECKONbKUX HWCTOUHHMKOB, T'DAMOTHO HCIIOIb30BaTh
TIOHSATUIHBIN armapaT OHUO0JIOTHH.

[lpeqMeTHbIe pe3y/bTaThl OCBOeHUs yueOHOro mpeamera «buomorusi» 6 11 kaacce
JIOJDKHBI OTpaXkaTh:

c(hOPMHPOBAHHOCTb 3HAHWKA O MeCTe W pOJM OWOJIOTMM B CHUCTEMe HAy4YHOTO 3HaHUS
eCTeCTBEeHHbIX HayK, B ()OpMUPOBAaHWM COBPEMEHHOW eCTeCTBEHHO-HayuHOW KapTHHbI MHpa U
Hay4YHOTO MUPOBO33DeHHs], O BK/Ia/le POCCUMCKUX U 3apy0eXXHBIX YUEHBIX-OMO0/IOTOB B pa3BUTHE
Orosnoruu, GyHKIMOHATBHON IPaMOTHOCTH UesioBeKa /IJIs pellieHusT )KU3HeHHBIX 3a7iay;

yMeHHe pacKpbiBaTh CO/lep>KaHue OMOIOrMUecKuX TEPMUHOB U TIOHSITHI: BU/, TTOMYJISILIVS,
reHOMOH[, HBOJIIOLUS, [ABWXKYIMe Cuibl (haKTopbl) 3BOJIIOLUH, TPUCIIOCOO/EHHOCTD
OpraHu3MoB, BHUJ000pa3oBaHMe, 3KOMOrvMyeckre (HaKTOpbl, HSKOCHCTEMa, TMPOAYLIEHTHI,
KOHCYMEHTBI, peJlyLieHThlI, LIeTH MMUTaHus1, IK0JIoruuecKasi mmpamua, buoreoreHos, bruocdepa;

yMeHWe W3/iaratb OWONoTHYecKre Teopud (9BosrOLIMOHHAsi Teopuss Y. JlapBWHa,
CHUHTEeTHUYeCKasi TeOpHsi SBOJIIOLIMH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoAbiieBoro cxoacrea K. M.
bspa, uepesoBaHus T/1aBHBIX HarpaB/ieHWM U myTed sBomonuu A. H. CeBeplioBa, yueHUsl O
brocdepe B. Y. BepHazickoro), ornpeiesiiTb TPaHUL{bl UX TIPUMEHUMOCTH K )KHMBBIM CHCTEMaM;

yMeHue B/a/leTh MeTOZlaMU HayuyHOro TO3HaHUsi B Ouosiorvu: HabJtoZileHre U OrucaHve
JKUBBIX CHCTeM, TIPOLIECCOB U SIBJIEHWM, OpraHu3alus W TpoBejeHHe OHOIOrHuecKoro
5KCTIepUMEeHTa, BbIJBID)KEHUE THUIIOTe3bl, BbIAB/IE€HHE 3aBUCUMOCTA MeXJy HCCIefyeMbIMU
Be/IMUMHAMH, OOBsSICHEHWe TIOJyUeHHbIX pe3y/bTaToB, MCII0/Ib30BaHHBIX HAYUYHbIX TMOHSITHH,
Teopui U 3aKOHOB, YMeHHe JieflaTh BbIBO/bl HA OCHOBaHUM MOTYYeHHbIX Pe3y/bTaToB;

yMeHWe BbI/Ie/IATh CyIleCTBEeHHbIe TTPU3HAKK CTPOEHUs] OMOJ/IOrMUeCcKUX 00beKTOB: BU/IOB,
TIOTTY/ISILUM, TIPOAYLIEHTOB, KOHCYMEHTOB, peAYLIeHTOB, OHOreoLeHO30B U 3IKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HAC/Ee/ICTBEHHOM  W3MEHUYMBOCTH, €CTeCTBEHHOTO  0TOOpa,
BU/1000pa30BaHus, MPUCTIOCOOIEHHOCTH OPraHU3MOB, [I€MCTBUS KOJIOTHUECKUX (DaKTOPOB Ha
OpraHU3Mbl, MIepeHOoCca BelllecTB U MOTOKAa SHEPruM B 9KOCUCTeMax, aHTPOMNOreHHbIX M3MeHeHUH
B JKOCHUCTEMax CBOeM MeCTHOCTH, KPYroBOPOTa BeIeCTB U OHUOreOXMMUYECKUX I[UK/IOB B
ouocdepe;

yMeHHe TIPUMEHSITh MOoJTyuYeHHble 3HaHUsS i 00bsCHeHHsT OHMOJIOTHUeCKUX IMPOLeCCOB U
SIBJIEHWH, /1711 TIPUHSTHS TTPAaKTHUECKUX PellleHri B OBCeJHEBHOM >KHU3HHU C 1ieJTbi0 0becrieueHust
0e30macHOCTA CBOEro 370POBbSi M 3[J0POBbsi OKDY’KAIOIIUX JItOJiel, CoOJtofieHrss HOpM
rPaMOTHOTO TIOBeJIeHUs] B OKPY)KAIOL[el TPHUPOJHOW cpeJie, TOHMMaHHe HeOoOXOJUMOCTH



WCTIO/Tb30BaHUS JOCTHKEHUM COBPeMEeHHOU Ouosiorum Jib) ¢ pal[MOHATBHOTO
TIPUPO/IOTI0/Ib30BAHMS;

yMeHHe pelllaTh 3jeMeHTapHble OHOOrMueckue 3ajaud, COCTABJISATH CXeMbl TepeHoca
BeIIeCTB ¥ SHEPTUH B IKOCHUCTeMax (L[eTH MTUTaHus);

yMeHMe BBITIOHATE /1abopaTOpHbIe W TpaKTUYecKue paboThl, COO/OAAThH MpaBUIa TIPU
pabote c yue6HBIM U JlabopaTOpHBIM 0060pPYyI0BaHUEM;

yMeHHe KDPUTUYECKH OlLIeHWBaTb W WHTEPIPETHPOBAaTh WH(MOPMAIMI0 OHOIOrUYeCcKoro
COZlep>KaHMsl, BK/IIOYAIOLIYIO TICEBAOHAYUHble 3HAHUS W3 Pa3/IMUHBIX HMCTOUHUKOB (CpejCcTBa
MaccoBoi HWHGMOpPMalUM, Hay4YHO-TIOMyJ/SIpHbIe MaTepHasbl), pacCMAaTpUBaTh TJiobanbHbBIE
9KOJIOTHUeCKHe TTpob/ieMbl COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYHO
TIO3ULUIO;

yMeHHe CO03/laBaTh COOCTBeHHble TIMCbMEHHble W YCTHble CO0OIIeHus, 00001as
Ouonornyeckyto WHQPOPMAIMI0O W3 HECKOJBKHUX WMCTOYHUKOB, TPaMOTHO HCII0/Ib30BaTh
TOHSATUMHBIM arrapaT 610JI0THH.



TEMATHNYECKOE IVNTAHUPOBAHUWE

10 KJIACC
KonnuecTBo yacos JJ/IeKTPOHHBIE
HaunmMeHoBaHMe pa3/ie/ioB U TeM (udpoBbIe)
Ne i/ KontponbHbie | IIpakTHyeckue
NporpaMMsbI Bcero oOpa3oBaTe/IbHbIe
padoTbI padoThI pecypebr
bubmmoreka LIOK
! buorioris Kak Hayka : 0> https://m.eds?o.ru/7f41c292
2 JKvBbIe CHCTEMBI U UX OpTraHU3alus 1 Bubmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XVMUYeCKHM COCTaB M CTPOEHHE KJIeTKU 8 1 Bubamorexa LIOK
https://m.edsoo.ru/7f41c292
bubmuoreka LIOK
4 7KH3HESATENLHOCTE KIeTKH 6 https://m.edS(]J_EJ.ru/7f41c292
5 Pa3sMHOXeHUe U MHVBU/ya/lbHOe pa3BUTHe 5 1 bubmoreka IIOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh U U3MEHUUBOCTD 3 15 bubnuoreka LIOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3moB. OCHOBBI 3 Bbubmioreka LIOK
OMOTEXHO/IOrUU https://m.edsoo.ru/7f41c292
bubnuoreka LIOK
8 Peseparoe pems 1 https://m.edS(])_}).ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
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11 KVIACC

KonmuuecTBo uacoB JJIeKTPOHHBbIE
HaumeHoBaHuUe pa3/ie/ioB U TeM (uudposBbie)
Ne n/n KonTposbHble | IIpakTH4Yeckue
NMPOrpamMMbl Bcero oOpa3oBare/ibHbIE
padoThI padoThI
pecypchbl
bubmmoreka IIOK
1 3 9) 9 1
BOMOLHORHAA DHOMOTHA https://m.edsoo.ru/7f41cc74
9 Bo3HuKHOBeHVe U pa3BUTUE XKU3HU Ha 9 0.5 bubmoreka LIOK
3emie ) https://m.edsoo.ru/7f41cc74
3 OpraHusMmebl U OKpyKaroLjas cpefia 5 1 Bubamoreka LIOK
P Py Raromas cped https://m.edsoo.ru/7f41cc74
bubmoreka LIOK
4
Coo0111ecTBa U 9KOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.rw/7f41cc74
bubmoreka IIOK
5 P 2
G3EPBHOE BPEMA https://m.edsoo.ru/7f41cc74
OBLIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOI'PAMME
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IIOYPOYHOE IVNTAHUPOBAHUWE

10 KJTACC
No Konunuecrso yacos Nara dneKTpoHHbIe U(POBHIE
) Tema ypoka Konrtposabnblie | IlpakTnueckue oOpa3oBaTe/bHbIE
n/n Bcero U3yueHHo
paboThI padoThI pecypchbl
bubmoreka IIOK
1 bronorus B cucteMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/ibl TTI03HAHUS >KUBOM
npupo/pel. [IpakTHueckast paboTa
2 NI: lp«I'itICHOJII;:;BOBaHI/Ie paSIJ)'II/ILIHI:IX 1 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863e6122
METO/|0B MPY U3yUeHUU
OuosIorHYeCcKUx 0ObeKTOB»
3 Buosiornueckue crucremel, 1 bubmioreka LIOK
TMIPOLIECCHI U UX U3yueHHe https://m.edsoo0.ru/863e6564
4 XHUMUUeCKUM CcocTaB KneTKu. Boza 1 bubmoreka LIOK
1 MUHepasbHble COMU https://m.edsoo.ru/863e674e
bubmioteka LIOK
5 benku. CoctaB u cTpoeHue 6eKoB 1 https://m.eds00.ru/863e6b72
®depmMeHTHI — OMOIOTHYECKHe
Karanu3aropsl. JlabopaTtopHast
5 pabota Ne 1 «/3yueHue 1 0.5 bubmioteka LIOK
KaTaJIUTHUeCKON aKTUBHOCTHA ) https://m.edsoo.ru/863e6b72
(hepmMeHTOB (Ha MpUMepe aMU/Ia3bl
WJTH KaTasiasbl)»
bubmioreka LJOK
7 YraeBopl. JIMmH AT 1 https://m.edso0.ru/863e6870



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

bubmioreka LJOK

8 HyxrienroBble Kucrotel. AT® https://m.edsoo.ru/863e6d5c
9 Wcropust 1 MeTo bl M3yueHUs bubmmoreka IIOK
K/IeTKU. KneTouHast Teopust https://m.edsoo.ru/863e6e88
10 KneTka Kak 11e/10CTHas1 >KuUBast
cucTteMa
CrtpoeHue 5yKapuoTHYeCKOH
K/1eTKU. JTabopatopHasi pabora Ne
2 «/3yyeHune CTpOeHHUs KIeTOK bubmmoreka LIOK
11 pacTeHui, )KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepuii 1oJ, MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIperiapaTaxX U ux
OIIHCaHHue»
bubmoreka LIOK
12 OOMeH BelleCTB WA MeTab0IM3M https://m.edsoo.ru/863766¢
bubmmoreka IIOK
13 orocunres. Xemocumres https://m.edsoo.ru/863e7c98
. bubmoteka LIOK
14 OnepreTuieckui oomen https://m.edsoo.ru/863e7aae
JKU3HEeHHBIV LIUKJT KJIeTKHU.
Henenue knetku. MuTos.
15 JlaboparopHast paboTa Ne 3 0.5 bubmioteka LJOK
«HabmroeHre MHUTO3a B KleTKax https://m.edsoo.ru/863e7dc4
KOHUMKa KOpelllkKa JyKa Ha
TOTOBBIX MHUKpPOTIperiapaTax»
16 buocunTe3 6eska. Peakijusi bubmoteka LIOK
MaTpPUYHOI0 CUHTe3a https://m.edsoo.ru/863e796e
17 TpaHcnsiiyst — 6uocuHTe3 6enka bubmioreka LJOK



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
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e796e

18 HekneTouHble (pOPMBI )KU3HU — Bubmioteka LIOK
BUPYChI https://m.edsoo.ru/863e7540
bubmoteka LIOK
19 ®opMbl pa3MHOXKeHUSI OpraHW3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmoreka LIOK
20 Merios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue ¥ pa3BUTHE TI0JIOBBIX
K/ieTok. OryioJoTBOpeHue.
91 JlabopaTopHast pabora Ne 4 0.5 bubmoreka IIOK
«/3yueHue cTpoeHUsI TOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha FOTOBBIX
MHKpOIIperiapaTax»
oy WNupvBuayanbHOe pa3BUuTHe bubmioreka LIOK
OpraHM3MOB https://m.edsoo.ru/863e8436
['eHeTrKa — Hayka o
23 HacneACTBeHHocyTKM v Bubmorexa LIOK
https://m.edsoo.ru/863e86f2
HM3MeHUHBOCTH
3aKOHOMEepHOCTU Hac/ie0BaHUs
24 an3HaKo§. MOHorH6pH'E,[qH0e Bubmorexa LIOK
https://m.edsoo.ru/863e8878
CKpeIliBaHue
UruOpUHOEe CKpeIlBaHue.
25 élaKOH I})IefaBI/ICI/nvII)o:; Bubmorexa LIOK
https://m.edsoo.ru/863e89a4
Hac/e0BaHus IPHU3HAKOB
CuenyieHHOe Hac/le/loBaHUe
26 rpu3HakKoB. JlabopaTopHasi paboTta 0.5 Bubmiorexa LIOK

Ne 5 «/3yuyeHue pe3ysbTaToB

https://m.edsoo.ru/863e8c60



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
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https://m.edsoo.ru/863e8c60

MOHOTMOPHAHOTO U JUTUOPUAHOTO
CKpeIlUBaHUs Y IP030(UIbI Ha
TOTOBBIX MHUKpPOTIperiapaTax»

97 I'eneturka mnosia. HacnegoBanuve 1 bubmoreka LIOK
TPU3HAKOB, CILIeTJIeHHBIX C TI0JIOM https://m.edsoo.ru/863e8c60
N3MeHurBOCTb.

HenacnenctBeHHast U3BMEHUMBOCTb.
JlabopaTopHasi pabota Ne 6.
28 M3quHHepMOAIf(bHKaHHOHHOﬁ 1 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863e8efe
M3MeHUMBOCTH, TIOCTPOEHHE
BapHUaI[MOHHOTO psijia U
BapHaLMOHHOU KPHBOM»
HacnepctBeHHasi '3BMEHUMBOCTD.
JlaboparopHast pabota Ne 7. bubmoreka LIOK

29 N 1 0.5
«AHanu3 myTtalui y Apo30¢hubl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKpOTIperapaTax»

bubmoreka IIOK

30 Peneriika vesnosexa 1 https://m.edsoo.ru/863e8d78
Pe3epBHbIi ypok. O600IIIeHHE 110

31 Teme «HacsienCcTBEHHOCTh U 1
WM3MEeHUHBOCTh OPTraHHU3MOB»

bubmoteka LJOK

32 (CeneKIus KaK Hayka i mporecc 1 https://m.edsoo.ru/863e9214

33 MeTogpbl ¥ JOCTUXKEHUS CeleKLIMU 1 bubmioreka LJOK
pacTeHUH Y )KUBOTHBIX https://m.edsoo.ru/863e9214

34 BuoTexHosiorMs Kak 0Tpacib 1 bubmoteka LIOK
TPOU3BO/CTBA https://m.edsoo.ru/863e9336

OBLIEE KOJIMYECTBO YACOB I10 34 4



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
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I[TPOI'PAMME




11 KVIACC

KonuecTBo uacoB

J/1eKTpoHHbIe 1{u(poBbIe

Ne Tema ypoka KonTposnbubie | IIpakTHueckue Aara o0pa3oBare/bHbIe
n/n Bcero U3yueHHd
paboThI padoThI pecypchl
1 OBOJIIOLIMS U MeTO/Ibl e€ U3yyeHust 1 Bubmiorexa [OK
https://m.edsoo.ru/863ea20e
) WcTopust pa3BUTHS TIpe/iCTaBIeHUM 1 bubmoteka LIOK
00 3BOJTIOLIMH https://m.edso00.1ru/863e9570
bubmioreka LJOK
3 Muxkposposmorus 1 https://m.edsoo.ru/863e9cle
[Tonynsiuys Kak 3/1eMeHTapHast
e[JMHYL{a BUJla ¥ SBOJIIOLUH.
4 J—[Aa60p]7:llTOp}ilH paboTa ;9 1 1 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863e99c6
«CpaBHeHue BU/JIOB 110
MOp(}OIOrUueCcKOMy KpUTEPHIO»
5 [BrKyiye cuibl (3/1eMeHTapHbIe 1 bubmioteka LIOK
(haKTOpBI) 3BOTIOLIUU https://m.edsoo.ru/863e9da4
. Bubmoteka LIOK
6 EcTectBeHHBIN 0TOOP ¥ ero hopMbl 1 https://m.edsoo.ru/863e9ed0
PesynbTaTh! 3BOIIOLMN:
TIPUCIIOCO6/IEHHOCTh OPTaHKU3MOB U
7 BUzIooOpa3oBaHue. JlabopaTopHast 1 0.5 bubnuoreka LIOK
pabota Ne 2 «Ornrcanue ' https://m.edsoo.ru/863e9fde
MIPUCIIOCOO/IEHHOCTH OpraHU3Ma U
e8 OTHOCUTEJILHOT O XapakTepa»
3 Hampasnenus u niytu 1 bubmioreka LIOK

MaKpO3BOJTFOIUN

https://m.edsoo.ru/863e9cle



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

9 Heo6GpaTyMOCTh 3BOMIOIUN
10 Vcropus »X13HU Ha 3eMiie U
MeTOZbI eé U3yueHUs
1 ['uroTessl MPOUCXOXKAEHUS KU3HU bubmoteka LIOK
Ha 3emJie https://m.edsoo.ru/863ea5a6
1> PasButye )Xu3HU Ha 3emJie 110 3pam Bubmoteka LIOK
Y IIeprofiam https://m.edsoo.ru/863ea6be
OcHOBHBIe 3Talbl 3BOIOLMN
pacTUTE/ILHOIO Y )KUBOTHOI'O MUPA.
[MpakTrueckast pabota Ne 1 bubnuoreka LIOK
13 0.5
«/I3yueHue MCKOMaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHuM Y KUBOTHBIX B
KOJIJIEKLIUSIX»
CoBpeMeHHas cuctemMa bubnuoreka LIOK
14
OpraHrn4eckoro Mupa https://m.edsoo.ru/863ea48e
15 OBOJIIOLMS YesioBeKa bubmmoreka IIOK
(a"TpOMOTreHe3) https://m.edsoo.ru/863eac2c
16 [Bwxyime cusbl (pakTopbl) bubnuoreka LIOK
aHTpororeHesa https://m.edsoo.ru/863ead44
17 OcCHOBHBIE CTajM BOJIFOL[UU
yeJioBeKa
18 UYeioBeyeckue pacsl U NPUPOHbIe bubnuoreka LIOK
ajlanTalMy yejioBeKa https://m.edsoo.ru/863eaea2
Pe3epeHbIil ypok. O6001IIEHHE T10
19 Teme «BO3HMKHOBEHME U pa3BUTHE
JKWA3HU Ha 3emiie»
20 JKOJIOT U KakK HayKa
21 Cpezibl 00UTaHUS U 9KOJIOTMUECKHe bubmoreka IIOK



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

(hakTOpbI

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

AbuoTtrueckue (HakTOpLI.
Jlaboparopxas paborta Ne 3.
«Moposornueckre 0CoOeHHOCTH

22 pacTeHul 13 pa3HbIX MeCT 0.5 Bubmorexa LIOK
https://m.edsoo.ru/863eb10e
obuTaHusi». JlaboparopHasi paboTa
Ne 4. «BnusiHue cBeTa Ha poCT U
pa3BUTHeE UepeHKOB KoJieyca»
bubmoteka LJOK

23 broruteckue dakTops! https://m.edsoo.ru/863eb348
JKosoruueckue XapakTepuCTUKH
nonysiuyn. [TpakTrueckast pabora

24 Ne 2 «ITogcuéT maoTHOCTU 0.5
TIOMY/SILIUMA pa3HbIX BHU/OB
pacTeHu»

95 Coo0bi1iecTBa OpraHu3MoB — bubmoreka IIOK
OuorieHo3 https://m.edsoo.ru/863eb46a

%6 JKOJIOTHYeCKre CUCTEMBI bubmoreka LIOK
(sKOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIe MOKa3aTenu

97 9KOCUCTeMBI. JKOJIOTUUeCKue bubmoreka LIOK
npamMu/ibl. CBOMCTBA 9KOCHUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpyposHbBIe 5KOCHUCTEMBI

29 AHTpOIIOreHHbIe 3KOCUCTeMbI

30 buocdepa — rnobansHast bubmoteka LIOK
9KOCHUCTEeMA 3eM/IU https://m.edsoo.ru/863ebb5e

31 3aKOHOMEpPHOCTHU CYILeCTBOBaHHUS bubmoreka IIOK



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

buochepsl https://m.edsoo.ru/863ebd16

32 YenoBeuecTBO B brochepe 3eMu 1

33 Cocy1ecTBoBaHWe NPUPOABI U 1 bubmoreka LIOK
yej10BeueCcTBa https://m.edsoo.ru/863ebale
Pe3epBHbIii ypok. O60611IeHME

34 TeMbl «Coo011jecTBa 1 1
9KOJIOTHUECKHE CUCTEMBI»

OBLIEE KOJIMYECTBO YACOB I10 34 5e

I[TPO'PAMME



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




ITPOBEPSIEMBIE TPEBOBAHNSA K PE3YJ/IbTATAM OCBOEHNA OCHOBHOM
OBPA30OBATEJ/IbHOM ITPOI'PAMMBI

IIpoBepsieMble npeMeTHbIE Pe3y/IbTAaTbl 0CBOEHHsI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbI CPeJJHero o01ero 00pa3oBaHus

ChopmMHpOBaHHOCTb 3HAHUN O MecTe W POM OHOJIOTHH B CHCTEMeE
HAy4YHOTO 3HaHUsI eCTeCTBeHHBIX HayK, B (JOPMHUPOBaHUM COBpeMeHHOM
eCTeCTBeHHO-HayuHOW KapTHUHBI MUpPa U Hay4HOTO MHPOBO33DeHUs; O
BK/Iafle POCCUMCKUX U 3apy0e)KHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
Ouoniorny; (PyHKIMOHATBHONW TI'DaMOTHOCTH YesiOBeKa [Jisi pelleHus

JKM3HEHHBIX 34144

YMeHHe pacKpbIBaTh COfepKaHWe OWOJOTHYeCKWX TEepMHHOB U
TIOHSITUM: JKW3Hb, K/IeTKa, opraHu3m; merabosusm (0OMeH BelecTB U
rpeBpalljeHre 3HepPruM), roMeocTa3 (caMmoperynsnusi), ypOBHeBas
OpraHM3aLis >XMBBIX CUCTEM, CaMOBOCIIpOW3Be/ieHHe (pernpojyKLus),

Hac/1eACTBeHHOCTh, U3MEHUYMBOCTb, POCT W PA3BUTHE

YMeHue u3aratb OMOOrHyeckrie Teopuu (KIeTouHas, XpOMOCOMHas,
MyTaluoHHasi), 3akoHbl (I'. Mengens, T. Moprana, H.1. BaBunosa) u
yueHHs: (O LIEHTpax MHOT000pa3uiss U TPOUCXOXKIEHUs KY/IbTYPHBIX
pactenuii H.W. BaBuiosa), onpesenisaTh TPaHULIbI UX IPUMEHUMOCTHU K

JKHMBBIM CHCTeéMaM

YmeHue B/IaieTb METOAdMH HAY4YHOI'O IIO3HAHUA B O61osI0run
(Ha6JII-O,E[6HI/Ie N OIMMCdHHUE XXUBBIX CHUCTEM, IIpOLIECCOB U HBHeHHﬁ;
OpraHu3aluya nu rnpoBegeHue OMO/IOrMUeCKOro 3KCIIepUMEHTA4,
BBIJBHO)KEeHHE T'UI10TE3kI; BEIsAB/IEHH € 3dBUCHUMOCTH MeXxXnay
ncciaegyeMbIMU Be/IMUMHAMM, 00BbsICHeHHE MOJIYYeHHBIX pe3yJ/IbTaTOB,
HCII0/Ib30BAHHBIX HAYYHbIX HOHHTHFI, TEOPI/Iﬁ U 3dKOHOB; yMeHHe

AeJaTb BBIBOJAbI HA OCHOBAHWHU ITOTYY€HHBIX pe3YJ'IbTaTOB)

10 K/TACC

Kopg,
NpoBepsieMoro
pe3yJ/ibTara

1

2

3

4

5

YMeHHe BbIIENATh CYIIeCTBEHHbIe TPU3HAKA BUPYCOB, K/IETOK
MPOKAPUOT W  3yKAPHOT, OJHOK/JIETOUHBIX W MHOT'OK/IETOUHbBIX
OpPraHW3MOB; OCOOEHHOCTM  TIIPOLIECCOB  OOMeHa  BeIeCTB U
TpeBpallleH|s] dHepPTUU B KJeTKe, (OTOCHHTe3a, I/JIACTUYECKOTO U
JHepreTHYecKoro  oOMeHa,  XeMOCHMHTe3a,  MHTO3a,  Meko03a,
OTJIOZIOTBOPEHMSI,  PAa3MHOXKEHUs, WHJUBUIYAJIbLHOTO  Pa3BUTHS

opraHusMa (OHTOreHe3)




YMeHre TIpUMeHSITb  T0/iyueHHble 3HaHWS [ OObICHEHUS
O1OIOTHYEeCKUX TIPOLIECCOB W SIBJIEHUH, [/ TIPUHSATHUS TIPAKTHYeCKUX
pellieHNi B TIOBCeJTHEBHOM >KMU3HH B 1e/IsIX obecrieueHust 6€30MacHOCTH
CBOET0 3[J0POBbSI U 3/J0POBbsI OKPY>KaIOIIHX JTt0/IeH, COB/IF0IeHNsT HOPM
rpaMOTHOTO TIOBeJleHHsI B  OKpYy)Kalolleil TPUPOJHON  cpefie;
MOHUMaHUe HE0OX0IMMOCTH WCTI0/Tb30BaHUs JOCTYKeHUM
COBpEMEHHOW Ouosiorid U OWUOTEeXHOJIOTUH [jii  Pal[MOHATbHOTO

TIPUPO/I0IIO/Ib30BaHUS

YMeHUe pellaTh 37eMeHTapHble TeHEeTHUeCKHe 3a/laud Ha MOHO- U
JurubpugHOe CKpelvBaHHe, CLeIUIeHHOe Hacjie/[0BaHUe; COCTaBJISThb
CXeMbl ~ MOHOTHODUIHOTO  CKpeIUBaHWsS  [JJjisg  TpeJcKa3aHus

Hac/ieJOBaHWs MMPHU3HAKOB Yy OPraHU3MOB

YMeHHWe BBIMOJHATL JlabopaTOpHBble U TIpaKTHUYecKue paboThl,
cobmofate TpaBuna mpu pabore c yuebHBIM U J1aOBOpPAaTOPHBIM

obopymoBaHreM

YMeHre KpPUTUUECKH OL|eHHMBAaThb M WHTEPIIPeTUPOBaTh WH(GOpPMaLUIO
OG1O0/IOTHYEeCKOT0 CO/lep>KaHusl, BKIFOUAIOIIYIO TICeB/JOHayuHble 3HaHUS
Y3 pa3/MuHbIX UCTOYHUKOB (CMMU, HayuyHO-MOMy/IsIpHbIE MaTepHualbl);
TUYeCKWe acreKThl COBPeMeHHBIX MCC/eloBaHU B Ouosoruy,

MeJuIHe, OMOTeXHOJIOTU!

10

YMeHHe Co3/jaBaTh COOCTBEHHbIE TTUCbMEHHBIE U YCTHBIE COOOILEHMS,
0600111251 6roIOrHYeCcKy0 UHGOOPMALIUIO U3 HeCKOJTLKUX WCTOUYHHWKOB,

IPaMOTHO WCTI0/Ib30BATh MOHATUHMHBIN armapaT 61o1orum

11 K/TIACC

Kopg,
IpoBepsAeMoro
pe3yJjbTara

IIpoBepsiemMble MpejMeTHBIE Pe3y/IbTaThl 0CBOEHH 0CHOBHOM
o0pa3oBaTe/IbHON NMPOrpaMMBbI CpeJJHero 001ero oopa3oBaHus

CcdopMHUPOBaHHOCTh 3HAHWM O MeCTe W POiMd OHOJIOTHH B CHCTEMeE
Hay4YHOI' O 3HaHUsI eCTeCTBEHHbBIX HayK, B ()OPMHPOBaHMU COBpPeMEHHOM
eCTeCTBeHHO-HayuHOW KapTHHbI MUpa U Hay4uHOIO MHPOBO33pEeHHS; O
BK/Ia/le POCCUHCKMX W 3apyOeXHbIX YU€HbIX-OHOJIOTOB B pa3BUTHE
6uosiorny; (yHKLMOHAIBHONW TI'PaMOTHOCTH YejioBeKa JJisi pellieHust

JKU3HEHHBIX 3a/1a4

YMmeHue PaCKpbIBATE COAEPKAHHE O1O0/TOrMUeCKUX TEPMHWHOB U

TTOHSITHIA: BU/J, IIOIYJ/IALIAA, FeHOCl)OH,E[, 3BOJIIOLMA, ABVKYIIKWE CHJIbL




(dakTophI) 3BOJTIOLUH, MpPUCIIOC06/IeHHOCTD OpraHH3MOB,
BUZI000pa3oBaHue, 9K0JIOTHUeCKre dbakTopsl, 9KOCHCTEMA,
TIPO/IYLIEHTHI, KOHCYMEHTHI, pe/yLIeHTHI, LUeny  TUTaHWS,

9KO0JIOTUUeCKast TipaMu/ia, broreorieHos, brmocdepa

YMeHue u3naraTh OHOJIOTHUECKHe Teopyu (IBOJIIOLIMOHHAsT Teopust Y.
[apBuHa, CUHTeTHYeCcKass TeOpUsl  3BOJIOLMH), 3aKOHbBl U
3aKOHOMEPHOCTH (3apogpiiieBoro cxogcrea K.M. Bspa, uepenoBanus
rJ7IaBHBIX HampaeieHUd U nyteit s3Bomonnd A.H. CeBeplioBa, yueHusi 0
ovochepe B.M. BepHajckoro), omnpeiensTb  TPaHUIBl WX

NMPUMEHHUMOCTH K >XMBbBIM CUCTEMAM

YMmeHue B/1aJeTb MeTOJaMH HAYUHOI'O IIO3HaHUA B 6uosoruu
(HaGJHO,E[eHI/Ie U OIMKMCdHHUE XUBBIX CHUCTEM, IIpOLIECCOB U HBJIEHI/Iﬁ;
OpraHun3anuya n rnpoBegeHue 010/IOrHYeCcKoro 3KCIIepUMEHTA4,
BBIABHO)KEHHE T'urioTe3nbI; BbIsIB/IeEHH € 3dBUCHMMOCTH MeXay
ncaiaegyeMbIMU Be/IMUMHAMM, 00BsICHeHHE IMMO/JTYyU€HHBIX pe3YyJ/ibTdTOB,
HCII0J/Ib30BAHHBIX HAYUHBIX HOHHTHﬁ, TEOpI/II‘/JI N 3dKOHOB; YyM€EHHe

Ae/1aTb BbIBOAbI Ha OCHOBAHHWHU IMOJTYYE€HHBIX peayanaTOB)

YMeHue BBIJIEJISATh CYIL|eCTBEHHBIE TIPHU3HAKU CTPOEHUS
Ouo/orMueckux  OOBEKTOB:  BHJIOB, TOMYJ/ISILIMH, TPOAYLIEHTOB,
KOHCYMEHTOB,  pE/YLIEHTOB,  OHOTreoIleHO30B U  JKOCUCTEM,;
0C00EHHOCTH TIPOLIECCOB Hac/ie/ICTBEHHOM W3MEHUUBOCTH,
eCTeCTBeHHOTo 0TOOpa, BHI000pa30BaHUs, MPHUCIIOCOOTIEHHOCTH
OpraHW3MOB, JEWCTBUs JKOJOTMUYECKHUX (AKTOPOB Ha OpPraHU3MBbI,
TepeHoca BeIeCTB U MOTOKa YHEPTUM B IKOCUCTEMaX, aHTPOITOT€HHBIX
M3MeHeHHWI B 9KOCHCTEMax CBOeH MeCTHOCTH, KpYrOBOPOTa BEIeCTB U

OroTreoXUMHUUECKUX ITUK/IOB B Orocdepe

YMeHWe TIpUMEHSTh TIOJydeHHble 3HAHUS [ OOBSICHEHHWs
OMO0/IOTMUEeCKUX TIPOLIECCOB M SIBJIEHUM, AJISI TIPUHSTHSL MTPAKTHUECKIX
peLIIeHu B TIOBCEIHEBHOM >KU3HU B 1[eJisiX obecrieueHus: 6e30macHOCTU
CBOEro 3710pOBbsI U 3[J0POBbsI OKPY)KAIOIIWX JTI0fiel, CoO/II0/ieHrsT HOpM
rpaMOTHOrO TIOBeJleHUsI B  OKpYy)Kalolleud TpPUPOJHOW  Cpeje;
TIOHUMaHHe HeoOX0AUMOCTH VICTI0/Ib30BaHUs JOCTIKEeHUH

COBPEMEHHOﬁ Ouosioruu AJId pallMOHA/IBHOT'O MPUPO40II0J/JIb30BaHUA

YMmeHue pemaTsk 3/1eMEHTdPHbIE OuroIorHUeCcKHe 3a/la4l, COCTaBJIATh

CXeMbl [IepeHOoCca BelleCTB U SHePruu B 3KocrucTeMax (L[eru MUTaHus)

YMeHHWe BBIMOJHATL JlabopaTOpHble W TpaKTHUYeckre paboThl,
cobmozath TIpaBWia Mpyd pabore ¢ yueOHBIM W JlaODopaTOPHBIM

obopyzmoBaHreM




YMeHHe KPUTUUECKH OLeHWBaTb M WHTEPIIPETUPOBAaTb UH(OPMALUI0
OMOJIOTHYEeCKOTO COZlepKaHusl, BK/TFOUAIOIIYIO TICeBjOHayuHble 3HAHUS

13 pa3/MuHbIX UCTOYHUKOB (CMMU, HayuHO-MOMy/IsIpHbIE MaTepHuaibl);

) paccMaTpUBaTh r100a/IbHbIe 9KO0JIOTUYECKHEe po0JIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3ULUIO
YMeHHe Co3/jaBaTh COOCTBEHHbIE MTUCbMEHHbIE U YCTHBIE COOOIIeHM,
10 060011188 6MOIOrUUECcKyr0 UH(POPMALIUIO U3 HECKOJBKUX UCTOUYHHKOB,

r'PaMOTHO HMCII0J/Ib30BdATH MOHSATUIHBIN arriapat ouooruu




ITPOBEPAEMBIE 3JIEMEHTDBI COJAEPKAHUSA

10 K/TIACC

Kop

IIpoBepsieMblii 371eMeHT CO/iePXKaHUsA

buoJsiorus kak Hayka

1.1

Buonorusi — Hayka o >KuBOW mpupofie. Ponb Ouonoruu B (OpMHUPOBaHUU

COBpeMEHHOﬁ Hay'LIHOI‘;I KapTHUHbI MHPA. Cucrtema 6MOIOrHUECKUX HayK

1.2

MeTopl TIO3HAHHUSI >KUBOW TMPUPOABLI (Hab/oJeHre, SKCIIePUMEHT, OTHCaHMe,
u3MepeHHe, KiaccuduUKalys, MoOJenMpoBaHWe, CTaTHCTHYeckass o06paboTka

JIaHHBIX )

’KviBble cuCTeMbl U MX OpraHu3aLys

2.1

JKuBbie cuctembl (OMOCHCTEMBI) Kak TpeAiMeT u3yueHHs Ouosioruu. CBoOMCTBa

OuocrcTeM ¥ UX pasHoobOpasue

2.2

YPOBHI/I OpraHv3alvn 6uocucTeMm: MOJ'IeKy]IHpHO—FEHETHHECKHﬁ, KﬂeTOquIﬁ,

OpraHu3MeHHbIM, MOMY/ISALHOHHO-BHU0BOM, 5KOCUCTeMHBIN, O1ochepHbIi

XVMUYeCKHi COCTaB U CTPOeHHe KIIeTKH

3.1

XUMMUECKH COCTaB K/IeTKHM. XHMHUECKHUE 3JIeMEHThI: MaKpO3J/IEMEHTHI,
MHKPO3J/IEMEHTHI. Bo,qa U MHHepd/IbHbIE BeIlleCTBd. cI)}/'HK]_[I/II/I BOJAbBI H

MHHEPa/IBHBIX BEIEeCTB B KJIETKE. HO,Z[,Z[EP)KBHI/IQ OCMOTHUECKOro baaHca

3.2

Benku. CoctaB M cTpoeHWe 0enKOB. AMHWHOKUCIOTHI — MOHOMEDHI OeJTKOB.
He3ameHrnMble ¥ 3aMeHWMble aAMUHOKHCIOTBL. AMHHOKMC/IOTHBIM COCTaB.
YPOBHU CTPYKTYPhI O/IKOBOM MO/IeKy/ibl (TlepBUYUHAsl, BTOPUYHAsI, TPeTUUHAs U
yeTBePTUYHAsE CTPYKTypa). XuUMHYecKue CBoiicTBa OenkoB. buosoruueckue
byHKIUM OeKOB.

depmeHTHI — OHosIOrMUecKre Kartanusatopbl. CTpoeHue (epMeHTa: aKTUBHBIN
1eHTp, cyOcTtpaTHas crneruduuHocTb. KodepmenTbl. Burtamubbl. OTiuuus

(hepMeHTOB OT HeOpraHMUeCKUX KaTaan3aTopoB

3.3

YrneBogpl: MOHOCaxapu/ibl (T/IF0KO3a, pubo3a U /ie30Kcupubo3a), arcaxapuzibl
(caxapo3a, /aKkTo3a) W To/nMcaxapyzbl (Kpaxmas, TIVIMKOTeH, Lie//Ir0/103a).
Buonornueckye QyHKLMH yreBOJOB.

Jlunuapl:  TpUrIuLepuzbl,  crepouzbl,  ¢ochonunuabl.  ['mapodunbHO-
ruapodoOHele cBoiicTBa. bBuosormuecknie QyHkumu unuzaoB.  CpaBHeHUe

yrjieBo0B, 0enKoB U JINTIN/I0B KdK HCTOYHHUKOB SHEPIUr

3.4

Hyknennoseie kucaotel: JIHK 1 PHK. Hykneotuabl — MOHOMEPBI HYKJ/IEMHOBBIX




kucioT. Crtpoenve u (yHkuuu [JHK. Ctpoennve u ¢ysHkuuu PHK. ATO:

cTpoeHue U QYHKLIUU

3.5

Lutosorus — Hayka o Kietke. KiietouHas Teopusi. MeTozibl U3yyeHUs1 KIIETOK

3.6

KrneTka Kak LiesiocTHast >kvBasi cucrema. OOIve TIpU3HAaKU K/IETOK: 3aMKHYTast
Hapy)kHasi MeMOpaHa, monekynbl [JHK Kak reHeTWueckuii armapaT, CHCTeMa

cuHTe3a Oesika

3.7

Turbl KIeTOK: 3yKapuoTHYecKasi U TipokapuoTthdeckasi. OcoO0€HHOCTU CTPOeHHst
MPOKApHUOTUYECKOW  KieTkH. KiletouHast crTeHKa OakTepuil. CTpoeHue
YKapUOTUUYeCKOW KieTKu. OCHOBHbIe OT/IMUMS PacCTUTE/NbHOW, >XUBOTHOM U

IrpUOHOM K/TeTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPbl K/JIETOK — K/eTOYHas CTeHKa, TJIMKOKAIUKC, KX
dbyukipn. [11a3maruueckass MemOpaHa, eé cBorcTBa U hyHKIMH. LuToriazma u eé
opradHouipl. OffHOMeMOpaHHbIe OPraHOM/IbI KJIeTKH: SH/OTIa3MaTHUecKash CeThb
(BIIC), ammapar T'ombmxu, m3ocombl. [lo/lyaBTOHOMHBIE OpPraHOWBI KJ/IETKH:
MUTOXOH/ZIpUM, MacTuabl. [IpoucxoxkaeHre MUTOXOHAPUW U macTui. Buibl
riactuz. HememOpaHHbIe OpraHOW/bI K/IETKW: PHUOOCOMBI, K/IETOUHBINA I[EHTD,

PECHHUYKH, KXT'YTUKH. CDyHKL[I/II/I OpPraHOWJ OB KJ/IETKH. Bxmtouenus

3.9

sSlnpo — perynsTopHbIii IieHTp kiaeTku. CTpoeHue sifpa: siiepHasi 000/10uKa,

KapHUOIlla3Md, XpOMdTUH, APbIIIKO. XPOMOCOMBI

3.10

TpaHCIopT BelecTB B KJIeTKe

)KI/I3H€,£[€$IT€]'[]:HOCTB K/IeTKH1

4.1

OOMeH BelIecTB, WM MeTabomm3M. AccumMusius (TIacTUYeCcKuid oOMeH) U
TUCCUMUTISTINS (9HEPreTHUeCKuii 0OMeH) — [IBe CTOPOHBI €JMHOTO TIporiecca
Metabomm3Ma. Tumbl oOMeHa BellecTB: aBTOTPOGHBIN U reTepoTpodHbid. Posb

Cl)epMEHTOB B 0OMeHe BeIeCTB U IIpeBPALll€HHUU SHEPIr'UU B KJIETKE

4.2

dotocuHTe3. CBeToBasi U TeMHOBasi da3bl poTocuHTe3a. Peakiivu ¢poToCcuHTe3a.
AddexkTrBHOCTL (hoTOCHHTe3a. 3HaueHUe (GOTOCUHTe3a AJis >KU3HU Ha 3emiie.
BnustHue ycioBui cpeiibl Ha (OTOCHHTE3 U CIOCOOBI TIOBBIIIEHUS €0
MIPO/IYKTUBHOCTH Y KY/IbTYPHBIX paCTeHHUH.

XemocuHTe3. XeMOCHHTe3upylollye Oakrepud. 3HaueHWe XeMOCHHTe3a MJisi

>KU3HU Ha 3emiie

4.3

OHepreTHuyeckMii oOMeH B KjeTke. PaciieriyieHue BeIeCTB, BbiZielieHHe W
aKKyMyJ/IMDOBaHHe 2JHEepruM B KJeTKe. ITalbl JHEPreTMUeckKoro obMmeHa.
I'mikonu3. BpokeHve U ero BuAbl. KWCiopogHOoe OKUC/IeHUE, UIU KIeTOUHOe

neixanue. OhdeKTUBHOCTh SHEPTeTHUeCKOro oOMeHa

4.4

Peakijuy MaTpyuuHOro cuHre3a. I'enetrueckas uHdopmaius u JHK. Peanu3saims

reHeTHyeckol uHbOpMalMM B KieTKe. ['eHeTMUeCKWW KOJ, U ero CBOWCTBaA.




Tpanckpuriiusi — Matpuunbiii cuHTe3 PHK. Tpancnsius — 6uocuHTe3 Oesika.

KoaupoBanue aMMHOKUC/IOT. Posib pubocom B GuocuHTe3e beka

4.5

HekeTouHble ¢opMbl >XM3HU — BUpYCHL. VIcTopusi OTKphITUsS BUpycoB ([I.U1.
VBaHoBcKuii). OCOOEHHOCTHM CTPOEHUs] M >KU3HeZAesTeTbHOCTH BHUDPYCOB.
Bakrepuodary. Bose3Hu pacTeHuii, >KMBOTHBIX U UeiOBeKa, BbI3bIBaeMble
BUpycamu. Bupyc nmmyHogeduiura yenoseka (BIY) — Bo3bygutens CITN/da.

[MpodmnakTika pacrpocTpaHeHust BUPYCHBIX 3a00meBaHU

PasmHOXeHUe u WHAWBU/Ya/IbHO€ PAa3BUTHE OPrdHU3MOB

5.1

KneTouHblii I1[UK/I, WIX >KU3HEHHbIM LMKA KieTKU. MHTepdasza U MUTO3.
[Mpotieccel, npoTekatoie B WHTepdasze. Permmkarus — peakijusi MaTPUUYHOTO
cunre3a /[JHK. Crpoenue xpomocoM. XpOMOCOMHBIM Habop — KapHOTHIL
[OunaongHeli UM TalyIOWAHBIA ~ XPOMOCOMHBIE  HAabOpbl.  XpOMAaTH/BL
LluTonornyeckre OCHOBBI DPa3MHOXKEHUSI W HWHAMBUJYalTbHOTO DPa3BUTHUS
OpraHu3MOB.

Henenue knetkn — muTo3. CTagum muro3a. [Iporjecchl, mpoucxojsiiyde Ha

Pa3HbIX CTaAUAX MUTO3d. Buronornueckuii CMBIC/TI METO3a

5.2

5.3

dopMbl pa3MHOXKEHHsI OpraHHM3MOB: Oecrionoe U TosioBoe. Buabl Gecrionoro
Pa3MHOKEeHUs: [lelieHHe Ha/Boe, TIOYKOBaHHWE OJHO- W MHOTOKJ/IETOUHBIX,
criopooOpa3oBaHue, BereTaTUBHOE pa3MHOXKeHHe. HckyccTBeHHOe

K/IOHMPOBaHKWe OPraHU3MOB, €0 3HaUeHHe /IJIs CeTeKLIUM

[MTonioBOE pa3MHOXKEHHE, ero OTINYUS OT OeCrio/Ioro.
Metio3. Craguu Mebio3a. ITIporjecchl, TPOMCXOAsAINME HA CTaAuWsx Meko3a.
IMoBenenne xpomocoM B Meiio3e. KpoccuHroBep. buosoruueckuii CMbICT U

3HaueHUe Merio3a

5.4

I'ameToreHe3 — mpotiecc 0Opa30BaHUs MOJIOBBIX K/IETOK Y KUBOTHBIX. [1o/i0BBIE
)KeJsie3bl: CeMeHHUKU U suyHUKW. OOpa3oBaHWe W Pa3BUTHE T0JIOBBIX K/I€TOK —
rameT (CriepMaTo30m/, sTMIIeK/IeTKa) — criepMaToreHe3 U ooreHe3. OcobeHHOCTH

CTpPOEeHHUS SIULIEK/IETOK U criepMaTo3ouzioB. OryiofoTBopeHue. [lapTeHoreHes

5.5

VnpuBygyanbHoe — pa3Butve  (OHTOreHe3).  OMOpHOHanbHOe — pa3BUTHE
(smOpwuoreHe3). JTarbl SMOPUOHANTBHOTO Pa3BUTHS Y TTO3BOHOYHBIX JKUBOTHBIX:
npobnenue, racTpysnsuus, opraHoreHe3. [ToctamOproHanbHOe pa3ButHe. THIIBI
MOCTIMOPHOHAIBHOTO Pa3BUTHS: TPsMOe, HerpsiMoe (JIMUMHOYHOe). BrmstHue
CpeZibl Ha pa3BUTHE OPTaHU3MOB; (JAaKTOPBI, CIOCOOHBIE BHI3BIBATH BPOK/AEHHbIE
YPOZCTBa.

Poct v pa3BuTHe pacteHuil. OHTOreHe3 1{BeTKOBOI'O paCTeHMsI: CTDOEHHEe CeMeHH,

CTaJUH PA3BUTHUSA

HaC]Ie,Z[CTBEHHOCTb W U3MEHUYMBOCTE OPIrdHU3MOB




6.1

[MpeameT U 3aziauu reHeTUKU. VicTopusi pa3BUTHs MeHeTUKU. BKiaj poccuiickux
U 3apybeXxHbIX yuéHBIX B pa3BUTHE TeHETUKU. MeToAbl TeHeTUKU
(rubpu0/I0rUeCKHUH, LIUTOTeHeTUUe CKUM, MOJIEKY/ISIPHO-TeHeTUUeCKUH).
OcCHOBHBbIe TeHeTHYeCKre MOHATHSA. ['eHeTHUecKass CUMBOJIMKA, UCIO/Ib3yeMasi B

cxemax CKpellBaHUM

6.2

3aKOHOMEpPHOCTY Hac/leJOBaHWUs IIPU3HAKOB, YCTaHOB/IeHHble I'. MenzeneM.
MoHorubpusiHoe CKpeljBaHHe. 3aKOH efnHOooOpasusi TUOPHIOB TIEepBOTO
rnokosieHus. IIpaBuio [OMUHMpOBaHMA. 3aKOH pacllelieHWss IIPU3HAKOB.
I'unotesa uncroTsl ramert. [1o/1HOe ¥ Hero/IHOe JOMUHUPOBaHUe.

OurnbpuaHoe CKpeljuBaHHe. 3aKOH HEe3aBUCHUMOTO HAC/Ie[0BaHUs TMPHU3HAKOB.
LluToreHeTHUECKHEe OCHOBBI JAWTMOPUIHOTO CKpEIUBAHHUS. AHaIU3UPYIOLee
CKpeljuBaHue.  Vcrionp3oBaHWe — aHa/IM3UPYHIOLEr0  CKpeLMBaHUS  [JIs

ornpenejeHrs reHOTHUIla ocobu

6.3

CuernieHHOe Hac/lefioBaHUe Mpu3HakoB. Pabora T. MopraHa 1o CLeMIeHHOMY
Hac/eZloBaHUIO TreHOB. HapyiieHue cuervieHMss TeHOB B pesysbTare
KpoccHHroBepa. XpOMOCOMHasi TeOpUs Hac/e[CTBEeHHOCTU. ['eHeTHueckue
KapThl.

l'enetvka 1071a. XpPOMOCOMHOE oOrmpezeneHue 1ojia. AyTOCOMBI U TI0JIOBbIE
XpOMOCOMBI. ['OMOrameTHble U TreTeporameTHble opraHusMbl. HaciegoBaHue

IMMPHU3HAKOB, CILEIlJIEHHBIX C I10JIOM

6.4

N3meHunBOCTb. Bubl M3MEHUMBOCTH: HeHAC/e/ICTBeHHAasi W Hac/e/CTBEeHHasl.
Ponb cpeapl B HeHac/e[CTBEHHOW  W3MEHUMBOCTH.  XapaKTepUCTUKa
MOAU(UKAIIMOHHON W3MEHUYMBOCTH. BapualluoHHBIM psii U BapuaLMOHHAs
KpuBasg. Hopma peakium npusHaka. KosvuecTBeHHble U KauyeCTBeHHbIE

NpYU3HaKU ¥ UX HOpMa peakliiu. CBoMCTBa MO/IM(HKALMOHHOW U3MEHUHMBOCTH

6.5

HacnenctBeHHas, WM TeHOTHITMYECKas, W3MeHUYMBOCTb. KoMOWHaTHBHAas
M3MEeHUMBOCTb. Mei03 ¥ TIONOBOM TpOL[eCC — OCHOBa KOMOWHATUBHOU
M3MEHUYMBOCTH. MyTalMOHHasi UW3MeHUMBOCTb. Kraccudukaius MyTaLuii:
reHHble XPOMOCOMHBIE, TeHOMHbIe. HacToTa U NMPUYMHbBI MyTalluid. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSIZI0B B Hac/Ie[CTBeHHOM u3MeHunBocty H.U.

Basusosa

6.6

l'enetvika uesioBeka. Kapuotumn uyenoBeka. OCHOBHbIe MeTOAbl TeHETHUKU
yesi0BeKa: reHeasiorUYeCcKum, O/TM3HELIOBbIH, LIUTOTeHeTUUeCKUH,
OMOXMMUUeCKUN, MoJIeKy/IsipHO-TeHeTHuecKuid. CoBpeMeHHOe —ormpefiesieHue
reHOTUIIA: TI0JITHOTeHOMHOe CeKBEeHHMPOBaHUe, TeHOTUIIMPOBaHue, B TOM UYMUCJIe C
nomorrpio I111P-ananm3a. HacnezactBeHHble 3ab6osieBaHMsI 4YejiOBeKa: T'eHHbBIE
6omne3nu, 60sie3HN C HaC/IeICTBEHHOMN Mpe/IpacIio/ioKeHHOCThI), XPOMOCOMHbBIe

6one3nn. ComaTthyeckre W TeHepaTHBHbIE MYyTalWu. [IpUHIUIBI 3[J0POBOTO




obpasa JKW3HH, [JUArHOCTHKH, TIPOMUIAKTHKA U JIEUeHUS TeHeTUYeCKHUX
OonesHeli. MeMKoO-TeHeTUUECKOe KOHCY/IbTUPOBaHWe. 3HaueHHe MeJULMHCKON

TeHeTHKH B MPeOTBPAIlleHUH 1 JIeUeHUH reHeTUYeCKUX 3a00/ieBaHuM uesioBeka

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Ceslekjusl Kak Hayka M IIpoLiecC. 3apokieHue cejeKUUd WU [OMeCTHKaLUs.
Yuenne H.M. BaBwioBa 0 [eHTpaX TMPOUCXOXKAEHHS M MHOroo0pasus
KYy/bTYPHbIX pacTeHUi. LleHTpbl NIPOMCXOXKAEeHUs JI0MAallHUX >XUBOTHBIX. COpT,

1opo/a, ITaMM

7.2

CoBpeMeHHbIe MeTO/bI CeeKLWU. MacCoBbld M WHAWBH/YaIbHBI OTOODHI B
celleKIIUM pAacTeHWH U >XUBOTHBIX. OLleHKa 3KcTepbepa. bir3KopozaCcTBeHHOe
CKpelliBaHue — WHOpuUAWHTr. Yucrtas muHus. CKpelvBaHWe UMCTBIX JIMHWH.
I'eteposuc, unu rubpuzaHas cuia. HepocTBeHHOe CKpelljuBaHUe — ayTOPUIVHT.
OtpanéHHasi THOpuAM3alMs W e€ ycrmexu. VICKyCCTBEHHBI MyTareHe3 U
MolydyeHue TOJMIVIONIOB. [IOCTW)KeHUs CeleKLMA pacTeHWM, >KUBOTHBIX U

MHKPOOPTrdHU3MOB

7.3

buorexHosoruss Kak oOTpac/ib IPOU3BOACTBA. ['eHHasd WH)KeHepus. OTallbl
co3anusi pekoMbuHaHTHOM [IHK u TpaHcreHHeix opraHu3MoB. KietouHas
vHkeHepus.  Kietounble  KyabTypbl.  MUKpOK/IOHa/IbHOE — pa3sMHOXKeHHe
pactenuid. KjioHMpOBaHMe  BBICOKOMPOJYKTUBHBIX  CEIbCKOXO035MCTBEHHBIX
OpraHu3MoB. OJKoJioruueckve W 3tudeckue Tipobsembl. 'MO — reHeTHuecku

MO,E[I/ICI)I/IL[I/IPOBBHHBIE OpraHr3MbI

11 K/IACC

Kop

IIpoBepsieMblii 371eMeHT CO/iepPKaHUs

OBoJTIOLMOHHAsE O1oIorus

1.1

OBOJIOLMIOHHAS TEOPHS U €€ MeCcTO B OMOJIOTHH.

CBugieTenbcTBA  5BOMIIOLMU.  [lajleoHTO/IOrMUECKHMe:  TI0C/Ie/l0BAaTeNbHOCTb
TNOsIBJIEHUST BUJOB B Ta/JIeOHTOJIOTUYECKOM JIeTOMMCH, TepexojHble (HOPMBL.
buoreorpaduueckue: cxofcTBo U pa3nuuve ¢ayH U ¢GIop MaTepUKOB U
OCTPOBOB. OMOpPHOJIOTMUYeCKHe: CXOCTBA U Pa3/inuusi SMOPHOHOB pa3HBIX BUJOB
M03BOHOUHBbIX. CpaBHUTE/NbHO-aHaTOMUYECKHe: TOMOJIOTUYHbIe, aHa/JO0THYHBbIe,
PyZUMeHTapHble OpraHbl, aTaBU3Mbl. MOJeKy/IsspHO-OMOXUMUUEeCKHUe: CXO/CTBO
MeXaHW3MOB HacC/Ie/[CTBEHHOCTH M OCHOBHBIX MeTabo/MuecKux IyTeill y Bcex

OpraHu3MOB




1.2

OBo/ouoHHass Teopuss Y.  [apBuHa. I[IpeArnocbulki  BO3HUKHOBEHUS
JapBUHM3Ma. [IBMDKYIME CWIbI 3BO/IIOLMM BUAOB 10 [lapBuHYy (M30BITOUHOE
pa3MHO)KeHWe TIpM OIPAHUYEHHOCTH PeCypCOB, Heorlpe/e/iéHHasi W3MEeHUUBOCTD,

6opb0a 3a CyiieCcTBOBaHHWE, eCTeCTBEHHBIN 0TOOP)

1.3

CuHretnueckasi Teopusi 3BomoLurd (CT3) ¥ OCHOBHBIE €€ TIOJIOKEHHSs.

MukposBosmonusi. [Tonynsauys Kak eJUHULIA BUZIA U 3BOTFOLIAA

1.4

Oewxyiue cunbl (dhakTopbl) 3BOMIOLMU BUAOB B Mpupoe. MyTal[MOHHBIM
nporiecC ¥ KOMOWHATWBHAsT W3MEHUYMBOCTh. [IOMy/SIIMOHHBIE BOJIHBI U Apetid
reHoB. V3ossius 1 Murpaiusi. EctecTBeHHBIM 0TOOp — HAIpaB/ISIONMN (haKTop
sBomoLH. POpMbI eCTeCTBEHHOTO 0TOOPA.

[Mpucnocob/eHHOCTh  OPraHW3MOB KaK — pe3y/ibTaT — 3BOJIIOLUH. [IprMepsl
nipycriocobieHuid y opraHu3amMoB. ApoMopdo3bl U UAM0aJarnTaLyu.

Bup u BugoobpasoBanue. Kpurepuu Buzia. OcHOBHBIe hopMbl BHA000pa30BaHus:

FEOFPHQ)HQECKOQ, 3KOJIornyeckoe

1.5

MakposBomorusi.  DPopmbl  3BOJIOLMU:  (QuieTHUecKasi,  JUBepreHTHas,

KOHBepreHTHasl, TapasuienibHasi. HeobpaTuMocTs 3BosOLN

Bo3HVKHOBeHVe U pa3BUTHe )XU3HU Ha 3emrie

2.1

[oHayuHble TIpeiCTaBAeHUsI O 3apOXKAEHWW >KU3HWA. HayuHble TrumoTe3sbl
BO3HUKHOBEHUsS] XM3HM Ha 3emse: abuoreHe3 W TaHCIIepMUs. XHUMHUYeCKast
3BOJIIOLIMA. JKCIepUMEHTa/NIbHOe TIOATBEP)KJEHMEe XUMHUUECKOW SBOJIFOL[UU.
HauaspHble 3Tarnbl Guosiornueckoit sBomonuu. I'uriote3a PHK-mupa. IlepBbie

KJI€TKHU U UX 3BOJIFOLIHA. (I)OPMI/IPOBaHI/Ie OCHOBHBIX I'PYIIIT )KUBBIX OPIrdaHU3MOB

2.2

Pa3BuTre >ku3HM Ha 3emsie TI0 3paM U TlepuojaM. Karapxeii. Apxeiickas u
TIpoTepo30iicKasi 3pbl. [laneo3oiickass 3pa W e€ TepUOAbI: KeMOPHICKUH,
OPAOBUKCKWM, CUJIyPpUWCKUM, [JEBOHCKUW, KaMEeHHOYTOJIbHbIM, TMepPMCKHUM.
Me3030iicKast 3pa U eé repruo/ibl: TPUACOBbIW, FOPCKUM, MEJIOBOM.

KaitHo3olickasgs 3pa W €€ TmepuoAbl: MaJeOreHOBbIM,  HEOTreHOBBIH,
aHTPOIIOreHOBBIA. XapaKTepyuCTHKa KauMara M Te0JIOTMUeCKUX MPOLeCCOB.
OcCHOBHBIe 3Tarlbl 3BOJIFOLUN PACTUTEBHOTO U YKUBOTHOTO MUpPa. ApoMop(do3bl y
pacTeHUM W JKUMBOTHBIX. llosiBeHWe, pacuBeT W BbIMUpaHWe TPYMI >XUBBIX

OpraHu3MOB

2.3

24

CucremMa OpraHM4yeckoro Mupa Kak OTpakeHHWe 5BOJOLMU. (OCHOBHbIE

CcUCTeMaTUUyeCcKre TPYIIbl OpPraHu3MOB

OBO/MIOLMS yesioBeKa. AHTPOMNOJIOTMSl Kak Hayka. PasBuTue npejcTaBlieHUN O

MPOUCXOXXAEHUN Ye/I0BEKA. METO,Z[]:I N3yueHHsa aHTPpOIIoreHe3a. CXO,Z[CTBa 4




pasnuuus yesioBeKa M KMBOTHBIX. CHCTeMaTHUecKoe MoJIo)KeHe yeioBekKa.
Oewxyiue cusbl (pakTopbl) aHTporioreHesa. HacecTBeHHasi HK3MEeHUUBOCTD U
ecTecTBeHHbIM 0TOOp. OOIecTBeHHbIN 00pa3 >KU3HHW, W3rOTOB/IEHWE OpYAUi

TPYZa, MbILLIJIEHUE, Peub

2.5

OcHOBHBIE CTaZMM W BeTBU S5BO/IIOLMM YesOBeKa: aBCTpajonuTeky, YenoBek
ymenbli, YenoBek mnpsaMoxozsdwui, YenoBek HeaHJepTaabCKud, UesoBek
pa3yMHbI. HaXoJKu MCKOTIaeMbIX OCTaHKOB, BpeMsi CYIIeCTBOBaHUs, 00/1acTb

pacripocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 KU3HH, OpyIusi

2.6

Yeyopeueckre pacbl. OCHOBHBIE OOJIBIIIME pachl: eBporieorHas (eBpa3uiickas),
Herpo-aBCTpaouHast (sKBaTOpUasbHas), MOHTOJIOU/IHAsI (a3uaTcko-
amepuKaHCKasi). UepThl IPUCIIOCO0/IEHHOCTH TIpe/ICTaBUTe el uesloBeUeCKUx pac

K YCJIOBUSIM CYIL€eCTBOBAHUS. E,E[I/IHCTBO yejioBeUeCKHX pac. KpI/ITI/IKa pacu3ma

OpraHu3MBI U OKpyyKarolasi cpefia

3.1

OKosiorvsi Kak Hayka. 3aZiaud W pasfiesibl 5KOJI0rvd. MeTofbl 3KOTI0rhyecKux
WCC/IeJOBaHUNA. DKOJIOrMYecKkoe MUpPOBO33peHue. Cpe/ibl 0OMTaHUsT OPraHW3MOB:

BO/JiHasl, HA3€éMHO-BO3QyIITHAs, I0OUYBE€HHAasA, BHYyTPUOPraHU3MEeHHasA

3.2

Okonornyeckre  ¢akTopbl. Knaccudukanusi  9Komoruyeckux — (pakTOpOB:
abvotuueckue, OWOTHUECKMe U aHTpPOIOreHHbIe. [leliCTBUe SKOIOTMUeCKHX

(haKTOpPOB Ha OpraHU3MBbI

3.3

AbuoTtnueckue (HakTOpbI: CBET, TeMmIlepaTypa, BIaKHOCTb. DOTONEepUOIU3M.
[MpucnocobneHrsi OpraHU3MOB K JIeMCTBUIO  aOMOTHMUeCcKUx  ¢aKTOPOB.

buonorunueckue PUTMBI

3.4

buotnueckue dakTopbl. Buabl OMOTHYECKMX B3aUMO/IEMCTBUI: KOHKYPEHILINS,
XMI[HUUECTBO, Tapa3uTU3M, MYyTyalu3M, KOMMeEHCa/u3M (Hax/eOHUYeCTRBo,
KBapTUPAHTCTBO),  aMeHCa/u3M, HeWTpa/u3M. 3HaueHWe  OHUOTHUECKUX

B3aUMO/IeHICTBHH /IS CYII[eCTBOBAHUSI OPraHU3MOB B TIPUPOZHBIX COO0IIeCTBax

3.5

OKosoruuyeckre  XapakTepucTuKd — nomy/siiuu.  OCHOBHble — TOKa3aTelu
MOMY/ISILIUA: UYWCIeHHOCThb, TUIOTHOCTb, POXKJAeMOCTb, CMEPTHOCTb, MPHUPOCT,

mMurpanusi. JluHaMyKa YMCIeHHOCTU TOMYJISILUU U 8 peryJsiiust

COO6LL[ECTBa M 3KOJIOTM4YeCKHe CMCTeMBI

4.1

Coob1ujecTBo opraHM3mMoB — OuorieHo3. CTpyKTypbl OuolleHO3a: BHOBas,
TIPOCTpaHCTBeHHasi, Tpoduueckass (muieBasi). Bupgsi-gomuHaHThl. CBsSi3U B

OMoIeHO3e

4.2

OKosornyeckre cUCTeMbl  (9KocucTembl). [loHsATHe 00 3KOocucTeMe U




buoreorieHo3e. DYHKIMOHA/IbHbIE KOMIIOHEHTbl SKOCHCTEMBI: IPOAYLIEHTBI,
KOHCYMEHTHI, pefiyLieHTbl. KpyroBopoT BelecTB ¥ MOTOK SHEPTHU B 3KOCHCTEME.
Tpodrueckye (MMiLeBble) ypOBHM SKOCHCTeMbl. [lviieBble Liemd W CeTH.
OcCHOBHbIe TOKasaTeIM 5KOCUCTeMbI: Ouomacca, MpoAyKLus. JKOJOruyecKue
NMpaMUZbl: TIPOAYKLMM, YWUCIeHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM:

YCTOWUMBOCTb, CaMOpPeTry/siljusi, pa3putue. CyKijeccust

4.3

[TpupoaHbie 5KOCUCTEMBI. DKOCUCTEMbI 03€P M peK. DKOCUCTeMa XBOWUHOIO WU
LIIMPOKO/IMCTBEHHOI 0 J1eca.

AHTpONOreHHbIe 9KOCHUCTEMBL. ATrpO3KOCHUCTEMBL. Ypb03KOCHCTEMBI.
buronoruueckoe 1 X0351CTBEHHOE 3HaUeHHe arpo3KOCHUCTeM U YPOOIKOCUCTEM.
buopasHoobOpasve Kak (¢akTop ycTroWumBOCTH 3KocucteM. CoxpaHeHue

Ouronoruueckoro pasHoobpasus Ha 3emsie

4.4

Yuenne B.U. BepHaackoro o Ouocdepe. I'paHMilbl, COCTaB U CTPYKTypa
ouochepnl. Kupoe BeriectBO U ero GyHKiuU. OcobeHHOCTH OWOchepbl Kak
r/100a/IbHOM  3KOCHCTeMbl. [IMHaMHWueckoe paBHOBecwe W oOpaTHas CBfi3b B
ouocdepe. KpyroBopoThl BeIleCTB U OMOreOXMMHUECKHE I[UK/bI 3JIEMEHTOB

(yrnepoga, a3ota). 30HaIbHOCTh OHoChepbl. OCHOBHBbIE OMOMBI CYIIIU

4.5

YenoBeuectBo B Ouocepe 3emsn. AHTporioreHHble HM3MeHeHus B Ouocdepe.
'nobanbHbIe SKOMOTHYeCKHe TIPo0IeMbl.
OcHoBa palMOHA/BHOIO  yIpaB/eHusi IPUPOJHBIMM pecypcaMd U MX

ucrosb3oBanue. [locTikeHUs: OMOIOTMK M OXpaHa TIPUPO/IbI




YYEBHO-METO/IMMYECKOE OBECHIEUEHIUE OBPA30OBATE/IBHOTI'O
IIPOIIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHAJIBI VIS YUEHUKA

* buonorus, 10 knacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazoB B.U., AkunoHepHoe
ob61ectBo «M3paTenbeTBO «IIpocBeleHue»
* Buosiorus, 11 knacc/ Kamenckuii A.A., Kacniepckasi E.K., CuBorna3oB B.U., AkiirioHepHOe
obrmectBo «M3matenbeTBO «IIpocBerieHue»

METOJNYECKHWE MATEPHUAJIbI /)11 YUYUTEJIA

A.}O.Monnera. A.B.Toprasos. buonorusi B cxemax u tabsmiiax 9KCMO Mockga. 2012 r

I'. W. Jlepuep. buosnorus. Ilonssiii cnpaBoyHUK /151 nogrotoBky K E I' 3. M. Actpens 2012 ¢
T'otoBumcs k EI'D. O6mas 6uosorust M Ipoda 2012 r

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

ET'D. O6mas 6uosorusi. KoHTpo/ibHBIe M3MepHTe/IbHbIe MaTepraibl M Ipocserenne 2012 r
1.P. MyxamepkaHoB. MacTtepckast yuuresisi « TecTsl, 3aueThl, 6/mmionpock! 10-11 kmace» M
«BAKO» 2007 r

Oo61as 6uosorusi: Yuebnuk / Ilog pes. KoncrantuHoBa B.M.. - M.: Academia, 2018. - 704
C.

BopoHijos, H.H. buonorusi. O6mast 6uosiorusi. 10-11 kmaccel: YueOHUK fist
o6111e06pa3oBaTeIbHBIX yupexkaeHuii: ba3oBsiii yposens / H.H. BopoHrios. - M.: TIpocs.,
2022. - 304 c.

Hetimra-Cruonunkasi, M.A. O011jast ¥ caHUTapHasi MUKPOOHOJIOTHSI C TEXHHUKOMN
MHUKPOOHMOIOTMUeCKUX UCC/IeoBaHui: YuebHoe rocobue / M.A. [letita-CruoHUIIKasI. -
CII6.: Jlaus, 2022. - 588 c.

3axapoB, B.b. Pabouas TeTpap 110 o61eii 6uonorun: 10-11 kmacc: K: Yue6Huky B.B.
3axapoBa, A.I'. Myctadwuna, B.I1. CuBorna3zosa, H.M. UepHoBoii "Ob61mast 6uosorus. 10-11
knacc" / B.b. 3axapos, E.T. 3axapoBa, A./l. Kynaes, B.W. CuBor/a3os. - M.: Ok3ameH, 2. -
157 c.

T A Jloekoga. IToAroToBka K onuMmmaaM 1o 6uosioruu 8-11 kmaccos. M A#puc-mipecc
2011

DN ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETA

NHTEPHET

www.informika.ru - s3nekTponHbIi yueOHUK "bronorus” (Bep. 2.0 - 2000) U3 1juK/Ia
"OObyuaroliie SHIUKIIONEIUH". - YueOHBIN Kypc, KOHTPOJIbHBIe BOpockl. (Kak
Mo/b30BaThcA - cM. "Tlomomis".)

www.college.ru - pazgen "OTKpbITOro KoJuiemka" o buonorun. Yuebuuk, mozenu, On-line
TEeCTBI, YUUTEJTIO.

www.skeletos.zharko.ru - "OrnopHo-ABUraTe/ibHasi cucTema 4esioBeka'. Ob6pa3oBaTebHbIMI
caiT no npeamety buosorus, Kkypc Yenosek. CTpoeHue ckeneta. MbliieyHasi cucreMa. Kak



3T0 paboTaet. [IpuokeHUs: 2 CKeJIeTHbIX SHLUK/IONeAUH; AJIsT YUUTeJIs - YPOKH,
nabopaTopHble, 6 TECTOB C OTBETaMH.

www.biodan.narod.ru - "Buo/lan" - Buonorus ot Jansl. HoBocTtu 1 0630psI 1o G1osoruy,
skosiorud. [Tpo6sieMel 1 Teopru. ECTh TeMaTHuecKue BBIYCKH, oToranepen, brorpaduu
BEJIUKHX YUYeHbIX, CIIeLiCI0Baph.

www.bio.1september.ru - gy yuutesneii "f uay Ha ypok buonoruu". Ctateu no: botaHuke,
3oosioruu, brosnoruu - Yesnoeek, O611ielt 61o0rum, JKOJIOTHH.

www.bio.1september.ru - razeta "Buosiorus" (MeX1y BbIX0/JOM OUepeHOr0 HOMepa r'a3eThbl
Y TIOSIBJIEHHEeM TIO/THOTeKCTOBOM BepCHUM HOMepa Ha CailiTe yCTaHOBJ/IEH rO/I0BOM MHTepBaJ)

www.kozlenkoa.narod.ru - 3tot caiit Ko3nenko A.T'. - mpernosaBaress u /st
riperiofiaBaTesieid, /il TeX, KTO YUHUTCSI CaM U YUUT APYTHX; OYHO U AUCTAHI[MOHHO,
6u0sI0OTHY, XUMUH, IPYTUM TIpeZiMeTaM - C TIOMOILIbI0 KOMITbIoTepa U VIHTepHeT.

www.nsu.ru brosiorust B Borpocax 1 0TBeTax - yueHble HOBOCUOMPCKOTO AKa/leMropoJKa
OTBeYaroT Ha BOIPOCHI CTapLIEK/IaCCHUKOB.

www.websib.ru - pa3zgen "buosorus" HoBocubupckoii obpa3oBaTenibHOM ceTu. [Togbopka
MaTepHaJIOB U CChITIOK (TIPOrpPaMMbI, TIPOEKTHI, MaTepHa/Ibl y YPOKY, aOUTYPUEHTY).

www.nrc.edu.ru - "brosiornueckast KapTiHa MUpa' - pa3jiest 3/IeKTPOHHOTO yueOHHKa
"KoHLernuu cOBpeMeHHOr 0 eCTeCTBO3HaHUsA'". KOHLIeN[K MPOMCXOXKAEHUS )KU3HU U
Teopud 3BoroLMU. ([Tepexog no ccbike BHU3Y "[lanee...".)

www.floranimal.ru - "FLORANIMAL - pactenus 1 )kuBoTHble" Kak sHiyknoneaus. (O6wem
vHbopMalyy BrieuaTsisieT.) BeiOpaTh OYKBY, OTKPOETCS CTPaHHUIIA C ABYMST OO/IBIITMMU
KOJIOHKaMH Ha3BaHuii: Pactenust v JKuBoTHbIe. BbiOHpaeM 1o Ha3BaHHIO - OTKPhIBAETCS
onucaHue u ¢GoTo.

www.filin.vn.ua - "®unuH" - UIMHOCTpUpPOBaHHAs SHLMK/IONEUs )KUBOTHBIX. K cokaneHuto
He BCe pasjie/ibl roToBbl. Onvcanus U ¢otorpaduu.

www.nasekomie.h10.ru "Hacekomble" O HaCeKOMBIX /1Sl LIKOJIbHUKOB - OTMKCaHUe
OCHOBHBIX BU/|OB, DUCYHKH.

www.invertebrates.geoman.ru Hacekomble. [TornynsipHasi KHura Akumyiiikuda U.A. ¢
MHO>KeCTBOM LIBETHBIX PUCYHKOB U (oTorpacuii. -

www.bird.geoman.ru ITtuupsl. ITonynsipHas kaura AkumyiukuHa M.U. ¢ MHOXKeCcTBOM
L[BeTHBIX PUCYHKOB U (hoTorpaduii.

www.animal.geoman.ru Mup >xuBoTHbIX. [lonynsipHasi KHura AkumyikuHa U.1. c



MHO>KeCTBOM LIBETHBIX PUCYHKOB U (hoTorpaduid.
fish.geoman.ru Pei0b1. VmrocTpupoBaHHast SHIUKIIOTIEINS PBIO.

www.plant.geoman.ru - )Ku3Hb pacTeHHid. 3aHUMaTebHO 0 60TaHMKe. BakTepuu.
JlekapCTBeHHbIE paCTeHUs.

www.livt.net - 3/1eKTpPOHHAas! WITIOCTPUPOBaHHas SHLMK/IoNeus "JKuBble cyiiecTsa'.
Knaccudukanys u dhotorpaduu 6e3 TekcTa.

www.nature.ok.ru - Pegkue u ricue3aroriye >kuBoTHble Poccun. OnvcaHust ¥ TO10Ca PeAKUX
JKUBOTHBIX.

www.bril2002.narod.ru - brosorus /s mkonsHUKOB. KpaTkast HHGOpPM. 0 pa3zesnam:
OO6uias 6uosorus, boranuka, 3oosorusi, YeoBek.

www.festival.1september.ru - ®ectuBanb negarornueckux uzei "OTKpbITHIN ypok" 2006 -
2007. Pa3gen "TIperniosaBanue 6uosorun” - 86 craTeid.

www.charles-darwin.narod.ru - Yapne3 lapBuH: 6uorpadust ¥ KHUTH.

CUCTEMA OLIEHKUA JOCTNXEHUSA OBYYAIOHINMUCSA
IINTAHUPYEMBIX PE3YJ/IbTATOB OCBOEHNSA OBPA30BATEJIBHBIX
ITPOI'PAMM HA YPOBHAX CPEJHEI'O OBIIIET'O OBPA3OBAHUA

OLleHKa JOCTVKEHWsI TUIAHUPYEMBIX pe3y/IbTaTOB OCYIIECTB/ISIETCSI B COOTBETCTBUM C
UH(POPMAIIMOHHO-METOJUYECKUM TIMCbMOM 00 0COOEHHOCTSIX TperofaBaHus  yueOHOro
npegmeta «bBMOJIOT'UA» B 2025/2026 YHEBHOM I'O/ZY https://edsoo.ru/mr-biologiya/



https://edsoo.ru/mr-biologiya/
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